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THE IMPLEMENTATION OF DETERRENCE: A MULTI-APPROACH 
ASSESSMENT OF THE IMPACT OF RECENT CHANGES IN 

ANTI-DRUNK DRIVING LEGISLATION ON REDUCING 
ALCOHOL-INVOLVED FATALITIES

Josef R. Soper, D.P.A.

Western Michigan U n ivers ity , 1985

The o b je c t iv e  o f  t h is  study is  to  determ ine i f  a n t i -d ru n k  

driving le g is la t io n ,  enacted between January 1979 and December 1983, 

has s ig n if ic a n t ly  reduced the number of alcohol-involved t r a f f i c  

f a t a l i t i e s .

At the m acro-level, 60 consecutive months o f alcohol-involved  

f a t a l i t y  data were requested from the 50 states and the D is t r ic t  of 

Columbia. Sixteen states supplied the requested data. The Box- 

Jenkins technique fo r  interrupted tim e-series analysis was used to  

determine i f  a change in the s ta te 's  drunk driv ing law impacted the 

frequency of alcohol-involved f a t a l i t i e s  in that s ta te . Results are 

discussed in re la t io n  to the statewide impact of anti-drunk driver  

le g is la t io n .

At the m ic ro -leve l,  alcohol-involved arrest and f a t a l i t y  data 

were collected for a l l  counties in Michigan. Counties were f i r s t  

aggregated on the basis of t ra d it io n a l  population groupings ( e .g . ,  

urban, and ru ra l )  and analyzed using the interrupted time-series  

approach.

The next level o f analysis involves determining i f  a re la t io n ­

ship exists between changes in the frequency of alcohol-involved  

f a t a l i t i e s  and p re p a ra t io n s  made by c r im in a l  j u s t i c e  agencies
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prio r to implementation of the new law. A survey, based on Edwards' 

(1980) four prerequisites to implementation, was sent throughout 

Michigan to a l l  County Sheriffs  and Prosecutors, D is t r ic t  Court 

Chief Judges, and the Chief of Police in the largest c i t y  in each 

county. Survey responses were analyzed in terms of whether a c t iv i ­

t ie s  surrounding implementation o f  the new law were consistent with 

Edwards' model. Counties were also reaggregated on the basis of 

responses to key questions and analyzed by interrupted times series  

technique to  determine i f  in d en tif iab le  implementation a c t iv i ty  was 

re lated  to changes in the frequency of alcohol-involved arrests or 

f a t a l i t i e s .

At the state le v e l ,  with the exception of C a li fo rn ia ,  alcohol- 

involved t r a f f i c  f a t a l i t i e s  did not decline s ig n if ic a n t ly  following  

changes in anti-drunk driving statutes. Further deta iled  evaluation  

in M ich igan, based upon county le v e l  ag g re g a tio n , uncovered a 

s t a t is t i c a l ly  s ig n if ican t  reduction in Michigan's Wayne county 

SMSA. When counties were aggregated on the basis o f criminal ju s t ic e  

o f f i c ia ls '  perception of whether the law has been e f fe c t iv e ,  a 

s t a t is t i c a l ly  s ig n if ican t  reduction in alcohol-involved f a t a l i t i e s  

was found in a th ir te e n  county area.
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CHAPTER I

PROBLEM STATEMENT AND BACKGROUND 

The Problem

Alcohol has functiona l,  dysfunctional, and even deadly e f fe c ts .  

One of the most highly v is ib le  alcohol-re lated problems involves 

drunk dr ivers . Despite society 's best e f fo r ts ,  i t  is  possible fo r

the otherwise non-dangerous individual to become intoxicated and

operate a motor vehicle  in such a way as take his or her own l i f e

or the lives  of others. In l ig h t  of such a "sobering" declaration

and w ith  the understanding th a t  t h is  should be p revented , the

question then becomes whether changes in anti-drunk driving laws,

properly implemented, reduce the probability  of an alcohol-involved  

t r a f f i c  f a t a l i t y .  I t  is  th is  question that th is  document attempts 

to address. This f i r s t  chapter discusses the e ffects  of drinking  

and d r iv in g , provides an overview of the study and discusses the  

ro le  of each of the la te r  chapters.

Anti-drunk driv ing laws are an in tegra l part of the overall

scheme to reduce in te n t io n a l ly  the negative e ffec ts  of consuming 

alcohol u n ti l  impaired and then driving an automobile. Such laws 

are e x p l ic i t  p o lic ie s ,  made by the le g is la t iv e  branch of government 

to protect the general welfare of a l l  c i t ize n s . The executive 

branch, s p e c if ic a l ly  law enforcement, and the ju d ic ia ry  are respon­

s ib le  for implementing the law and administering the sanctions.

The law is  said to  operate on two leve ls . F i r s t ,  laws are 

a public statement to a l l  c it izens  that drinking alcohol and opera-

1
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t ing  of a motor vehicle  in an impaired sta te  are forbidden. This is 

intended to deter c it izen s  from breaking the law. While laws are 

not generally  reported verbatim in the media, there is usually some 

discussion of the law and i t s  intended impact. Furthermore, the 

populace w i l l  be informed th a t  th e re  are severe p e n a lt ie s  fo r  

v io la t io n  of the law. A second level o f deterrent e f fe c t  is suposed 

to be produced by the actual imposition of such penalties when i t  is  

discovered that c it ize n s  have ignored the warning. Both of these 

leve ls , when combined, supposedly deter law breaking. The overall 

objective  of the law, through the exercise of deterrence, is the 

reduction of alcohol-involved f a t a l i t i e s .

The basic research question is whether such laws do s ig n i f i ­

cantly  reduce alcohol-involved f a ta l t ie s .  In order to answer th is  

question, tim e-series data were collected from states which have 

recently  changed th e i r  drunk driving laws. Box-Jenkins interrupted  

t im e -s e r ie s  a n a ly s is  was used to determ ine i f  the law reduced 

the  number o f  f a t a l i t i e s  a f t e r  i t s  im plem entation . S tatew ide  

analysis was conducted fo r  fourteen states, including Michigan.

A s im p l is t ic  model o f the  process can be c h a ra c te r iz e d  by 

three sequential components:

Pol ic y  Change ^  Implem entation ^ R e s u l t s

A change in public policy is  intended to accomplish some specific  

end. Before th is  can happen, that policy change must somehow be 

incorporated into the operations of the responsible agencies. In 

the end, there should be some measurable resu lt  to evaluate the

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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value of the policy change.

Implementation is the c r i t ic a l  l ink  between policy change and 

getting resu lts .  At a minimum, successful implementation requires  

some level of understanding of the law. This understanding w il l  

help the im plem entor( s) determ ine i f  a d d it io n a l  resources are 

needed, i f  standard operating procedures are adequate, and whether 

the assistance of outside agencies may be necessary. In the case of 

anti-drunk driving le g is la t io n  each criminal ju s t ic e  agency may have 

had to convert le g is la t iv e  language into standard operating proce­

dures, seek additional resources, and engage in interagency communi­

c a t io n s .  For example, law enforcement should use whatever new 

provisions are made to enhance th e ir  a b i l i t y  to detect and apprehend 

drunk drivers ( e .g . ,  checklanes or lowered blood alcohol leve ls );  

prosecutors should a c t i v e ly  pursue a d d it io n a l  charges against  

arrested drunk drivers  ( e .g . ,  habitual offender penalt ies);  and 

courts should impose the newer, more severe, penalties. These 

actions may bring about a reduction in alcohol-involved t r a f f i c  

f a t a l i t i e s .

The process of alcohol consumption to drunk driving conviction 

is presented in Figure 1. The logical a c t iv i t ie s  which would seem 

most l ik e ly  to produce or give r is e  to deterrence are presented on 

the r ig h t .  Each of the a lte rn a t iv e  actions which would undermine the 

desired deterrent impact are presented on the l e f t .  I t  is  th is  

process by which the anti-drunk driving laws operate and might 

control behavior.

The d e te r re n t  e f f e c t  o f  the  law operates most s tro n g ly  at
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the f i r s t  three stages of the process. In other words, the driver  

can decide not to drink until  impaired. However, i f  he/she drinks 

until  impaired, then the next decision involves deciding not to 

drive while in toxicated. The th ird  stage is included because the 

fear of apprehension may instead force the intoxicated d r iver  to 

drive slowly on an a lte rn a t iv e  route home, one that w i l l  probably 

have less t r a f f i c  on i t  and thus reduce the chance of an accident.

I t  might then be argued that even though the fear of apprehension

did not prevent driving while in toxicated, i t  c e r ta in ly  was instru ­

mental in preventing an alcohol-involved f a t a l i t y .

The stages involving detection by law enforcement (4 and 5) 

deserve separate a ttention  because they are the weakest links in the 

deterrence chain. Before drivers are able to develop a healthy fear  

of apprehension, a noticeable number must be apprehended. In other 

words, i t  is  assumed that some people are deterred from drinking and 

driving because they fear apprehension, but i t  is  not known i f  they 

ob jective ly  ca lcu late  the chances while s i t t in g  in th e ir  fa v o r i te  

tavern. This group, however, is not r e a l ly  important. The c r i t ic a l  

group is comprised of drivers who have driven home intoxicated time 

afte r  time and have never been apprehended, as well as those who 

have been stopped by the  p o l ic e  on ly  to  be to ld  to  d r iv e  home 

ca re fu l ly .  Their personal experiences have created the impression 

that the law may be honored more in the breach than in the practice.  

Even i f  law enforcement o ff ic e rs  undertook to arrest every drunk 

driver they stop, the question of how many additional drivers must

be stopped before there is  an impact remains unanswered. Becasue
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there is an id e n t i f ia b le  level of recidivism among drunk d rivers , i t  

is  safe to assume tha t  even i f  a l l  of them were somehow apprehended 

at once and convicted, the experience would not deter a l l  of them 

from drinking and driv ing again.

Stages 6 and 7, involving arrest and conviction as well as the 

decision to stop a veh ic le , r e f le c t  standard operating procedures 

within the criminal ju s t ic e  system. I f  there is considerable empha­

sis placed on stopping drunk d rivers , then patrol o ff ice rs  are 

probably rewarded fo r  increasing the number of such drivers that 

they apprehend. The f in a l  stage speaks to the a c t iv i ty  of prosecu­

tors and judges and whether they reinforce law enforcement e f fo r ts .  

Law enforcement o ff ic e rs  w i l l  invest th e ir  e f fo r ts  elsewhere i f  

prosecutors plea bargain good drunk driv ing arrests or i f  judges 

f a i l  to impose more severe penalties. Both of these actions probably 

undermine the morale of law enforcement and may indicate to the 

apprehended driver tha t th is  offense is r e a l ly  not serious.

Before apprehended drunk drivers believe that the offense is 

s e r io u s , th e re  must be a b e t t e r  than average chance th a t  they  

w il l  be detected, arrested, charged, and suffer some type of memor­

able punishment. I f  th is  is to  happen, the en tire  criminal ju s t ic e  

system must be committed to enforcing the law, and thereby v is ib ly  

persuade potential offenders tha t  neither quarter w i l l  be given nor 

mercy shown.

Given the existing  criminal ju s t ic e  system and the then-current 

levels of drunk d r iv in g , is i t  l i k e ly  that a new anti-drunk driving  

law t r u ly  had an effect? F irs t  th is  study snalyzes the changes
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in alcohol-involved t r a f f i c  f a t a l i t i e s  in fourteen states. Second, 

a micro-level analysis basis of Michigan analyzes changes at the 

county-level. Th ird , changes in f a t a l i t i e s  are evaluated, at the

county-level, based on criminal ju s t ic e  o f f i c ia ls '  perceptions on 

the effectiveness of the new law.

Scope of the Study

I t  is  beyond the scope of th is  research to investigate whether 

each component of the system is indeed dealing more s t r i c t l y  with 

apprehended drunk drivers  under the new law. However, th is  may be 

possible in the fu tu re .  Michigan's new law mandates that disposition  

possible in the fu tu re .  Michigan's new law mandates that disposi­

t ion and sentencing data be collected on each convicted drunk driver  

and be maintained by the Michigan State Po lice . Chapter I I  provides 

a review of the current l i t e r a tu r e  dealing with alcohol abuse and 

contro l, as well as deterrence and implementation theory. Chapter 

I I I  exp la ins  the  m ethodological approaches used in the study, 

including a basic explanation of interrupted time-series analysis. 

Chapter IV covers the macro-level, or statewide, data analysis. A 

more detailed  explanation of interrupted tim e-series analysis, 

including ARIMA model development, is presented. M icro -leve l, or 

county-level, data analysis is accomplished in Chapter V. Analysis 

of the application of implementation theory is  also dealt with 

in th is  chpater. Chapter VI is the conclusion and a discussion of 

future research and po licy  applications.
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CHAPTER I I

REVIEW OF THE LITERATURE AND THEORY 

Introduction

Any discussion of contro lling  the adverse e ffects  of alcohol 

must be placed in the proper h is to r ica l  context and in the context 

of previous studies in th is  area. This chapter attempts to f i r s t  

provide a c lear discussion of the h is to r ica l  contexts and research 

perspectives. Next the chapter discusses alcohol consumption and 

i ts  consequences. A fter th a t ,  the discussion moves into the consi­

d e ra t io n  and rev iew  o f  e f f o r t s  to c o n tro l  consumption and i t s  

consequences. The discussion then concentrates on deterrence and 

implementation, the main bodies of theory which are important to the 

control of a lcoho l-re la ted  automobile accidents through legal means. 

F in a l ly ,  the closing sectio n attempts to in tegrate  these lines of 

discussion into a perspective that w i l l  guide the research conducted 

here.

H is to r ic a l  Periods and Perspectives

Control of alcohol generally dates back, with only varying 

degrees of success to the Code of Hammurabi, formulated over 4,000 

years ago (Harper, 1904). In th is  century the United States has 

experienced two Constitutional amendments, an unending stream of 

federal and sta te  le g is la t io n  and regulatory ru les seeking increased 

control over alcohol.

A review of the h is tory  of alcohol use in the United States

8
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can be d iv id ed  in to  th re e  dominant periods and. two sub s id ia ry  

perspectives  (Room, 1974; Rorabaugh, 197 9 ) .  The f i r s t  period  

covers roughly the i n i t i a l  150 years of colonial t ra d it io n  which 

held that drinking and drunkenness were not only typ ical behavior 

but were c e r ta in ly  nothing at a l l  to be alarmed about. Drinking 

appeared to be a community a f fa i r  and was apparently under f a i r l y  

close control (Weiner, 1980). When drinking was condemned, the 

grounds were usually re lig ious  and fa u l t  was found in the defective  

moral character of the drunk. This being the case, there was no 

need to control or r e s t r ic t  alcohol, but simply, and p u b lic a l ly ,  to  

d isc ip line  and chastise the drunkard.

Following the colonial period, there was the temperance era 

which lasted approximately the next 150 years up to the f i r s t  decade 

of the twentieth century. Increased sophistication in medical 

research began to accumulate in fo rm ation  th a t  underscored the  

d e b il i ta t in g  e ffec ts  of alcohol abuse. The s h i f t  from blaming the  

drinker to discovering that alcohol was toxic and addictive was 

marked by an extreme swing to demanding that the government curb the 

evil "demon rum" before society was destroyed. Most of the le g is la ­

t iv e  e f fo r ts  of th is  era were directed at regulating the d is tr ib u ­

t ion  and consumption of alcohol - -  and of course the unsuccessful 

attempt by Constitutional amendment to outlaw i t  permanently in th is  

country.

The United States is curren tly  in the midst of the th ird  era — 

alcoholism - -  and i t  shows few signs of ending soon. Here neither  

the drink nor the drinker are held up to public obliquy. Alcohol is
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considered an appropriate social device, but i t  is  understood that  

when abused i t  causes exceptionally  destructive behavior. Alcoholism 

is to be "treated" as a disease and the alcoholic is not considered 

weak-willed, but simply s ick . This era can be characterized as much 

by what is unknown about alcohol as by that which was thought to be 

true. While there are many who profess to be able to cure alcoholism, 

and, in a l l  fa irn ess , they appear to succeed sometimes, theore­

t ic a l  approaches s t i l l  disagree as to why some people are more 

eas ily  addicted to alcohol than others.

In a d d it io n  to  th e  th re e  dominant periods ju s t  presented,  

there are two other themes worthy of note. Following the repeal of 

prohib ition , alcohol po licy  was influenced by an organization which 

called i t s e l f  the Association Against the Prohibition Amendment. 

This group did not believe that alcohol i t s e l f  was the problem, but 

rather the aggressivemarketing of alcohol. Thus, alcohol problems 

could be c o n tro l le d  by governing the terms and con d it io ns  on 

which alcohol was ava ilab le  fo r  general consumption. The in tent was 

to promote temperate drinking practices. Out of the e f fo r ts  of th is  

group and i t s  ideas came the development of the so-called "ABC laws" 

(Alcoholic Beverage Control laws). Many of these laws and regula­

tions are curren tly  used to control tavern hours, licensing, and 

alcohol content of drinks.

The las t  perspective is that of public health. The public 

health perspective focuses on the health consequences of alcohol use 

( e .g . ,  c irrhosis o f the l iv e r  and traumatic deaths) as the most 

v is ib le  negative impact of alcohol. This s h if ts  public attention on
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alcohol abuse away from blaming heavy drinkers and concentrates i t  

on the drinking habits of the general population and the consequen­

ces of these habits . The value of th is  s h i f t  is important because: 

(1) The objective results  (death and permanent in jury) are p la in ly  

apparent and demand attention; (2) the evidence of alcohol's co n tr i­

bution is well-documented; (3) we generally prefer that people l iv e  

longer; and (4) social intervention in health problems enjoys a 

long, and somewhat tu rbu lent, h istory in th is  country. And while 

each of these four points is true  of alcohol abuse generally , they 

require careful discussion and consideration before beinq applied 

to drunk driving f a t a l i t i e s .  Regarding the f i r s t  point, many of 

the people who perish have absolutely no opportunity to protect 

themselves. For example, we can a l l  take certa in  precautions to 

prevent burglary ( e .g . ,  locking a l l  doors or windows, or leaving 

l igh ts  on), assault (avoid dark alleys or other undesirable loca­

t io n s  in the c i t y ) ,  or automobile t h e f t  (do not leave the car 

unattended with keys in the ig n it io n ) .  There does not appear to be 

any reasonably e f fe c t iv e  way of avoiding drunk d rivers . Some studies 

have attempted to estimate the to ta l  number of drunk drivers appre­

hended out of the to ta l  on the highway. The estimates are not in 

complete agreement. B e ite l ,  Sharp, and Glauz (1975) estimated that 1 

in 200 are detected and stopped, but Borkenstein (1975) places 

the p robab il ity  at 1 in 2,000. Using th is  la t t e r  estimate, would 

mean that i f  50 drunk drivers were arrested in one night there were 

probably 100,000 drunk drivers on the highway! However, th is  does 

not necessarily mean that avoiding driving on those days or peak
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hours, that involvement in an alcohol-involved f a t a l i t y  w i l l  be 

avoided. The second point, that alcohol is the c lear c u lp r i t  in 

these many thousands of deaths seems, at f i r s t  obvious. However, 

the s ta t is t ic s  ac tu a lly  referred  to a lcohol-re lated deaths, not 

alcohol-caused deaths. There does not appear to be any research 

curren tly ,  but i t  would c e r ta in ly  be worthwhile knowing how many 

alcohol-involved fa ta l  crashes would have happened in the absence of 

alcohol. Presently, once alcohol is discovered in e ith er  d r iver ,  the 

accident becomes alcohol-involved and, while the conversion is not 

in ten tio n a l,  the incident becomes alcohol-caused. In the case of 

alcohol-involved f a t a l i t i e s ,  point two could be rew rit ten  to substi­

tu te  "presence" fo r "contribution".

The th ird  point is  d i f f i c u l t  to argue w ith. There are various 

s ta t is t ic a l  arguments tha t can be made which appear to s ig n if ic a n t ly  

reduce the problem of alcohol-involved t r a f f i c  f a t a l i t i e s .  For 

example, one such argument suggests that compared to other causes of 

death, motor vehicle accidents, alcohol notwithstanding, can be made 

to appear as rare events. According to the Michigan Department of 

Health, motor vehicle accidents were responsible fo r  less than 5% of 

a l l  deaths involving persons under 64 years of age in 1982. Restric­

ting the age group to under 44, in order to  reduce the bias created 

by age-related causes of death, the proportion increases to 11%. 

For a l l  of the 75,536 recorded deaths in 1982, barely 2% involved 

motor vehicles. I f  h a lf  of a l l  motor vehicle  f a t a l i t i e s  involved 

alcohol, then ju s t  over 1% of a l l  deaths in Michigan, in 1982, 

involved drunk dr ivers .
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While such s ta t is t ic a l  arguments are not intended to diminish 

the impact o f alcohol abuse, the so-called "rare event" argument is  

part of what might be referred to as the s ta t is t ic a l  accounting 

model. According to t h is  model, the  a lcoho l- ind uced  event is  

considered only on i t s  own merits and incidental impacts are ignored. 

In other words, when a drunk d r iv ie r  is k i l le d ,  that is the begin­

ning and end of the accounting. The competing paradign, o f f i c i a l l y  

known as premature m o r ta l i ty , analogizes the alcohol-induced event 

to a pebble dropped into a pond. The resu lting  r ipp les  impact

beyond the act i t s e l f .  Under th is  model, the same drunk driver sets 

o f f  a chain reaction beginning with h is /her immediate fam ily  and

friend s , moving through fellow-workers, and f in a l l y  impacting the 

general fab r ic  of the community.

While the s ta t is t ic a l  accounting model is appealing from the 

standpoint that i t  is neat and precise, the premature m orta lity  

model is obviously much more accurate in i t s  overa ll estimation of

the negative impacts o f alcohol abuse on society. One problem with

using th is  model in empirical research is  the comparatively impre­

cise nature of the estimate. To remedy th is  probelm, proponents of 

the premature m o rta li ty  model have developed a s t a t is t ic a l  represen­

ta tio n  of the damage done in the form of "years of potential l i f e  

lo s t ."  This is based on the difference between death at age 65 and 

actual age at the  tim e o f  dea th . The younger the  v ic t im ,  the  

greater the number of years lo s t .  This s t a t is t ic  makes more sense 

when quantifying the loss to society when an individual dies e a r l ie r  

than would normally be the case.
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In consideration of the fo rth  point, we must ask, " Is drunk driving  

a h ea lth  problem?" I t  is  obv ious ly  t ru e  th a t  people d ie  under 

circumstances involving the immoderate use of alcohol. Others 

would say i t  is  th e  f a i l u r e  of the c r im in a l  j u s t ic e  system to  

prevent such a c t iv i t y  in the f i r s t  place that puts society at r is k .  

They would say the consumption of alcohol, even to the point of 

in c a p a c i ta t io n ,  is  not n e c e s s a r i ly  a h e a lth  problem. Extreme 

reliance and chronic alcoholism are health problems. In order to  

support the general idea that drunk drivers are a public health  

problem, beyond the nonintoxicated people they k i l l  and in ju re ,  some 

would say that i t  must be demonstrated tha t alcohol-involved f a t a l i ­

t ie s  involve p r im arily  chronic problem drinkers and ra re ly ,  i f  ever, 

the reve ler who has inadvertently  overindulged.

Others would argue that the continuing high level of alcohol- 

re lated deaths is evidence of an extreme need fo r  more intensive

public health education. Most alcohol problems do not arise from 

the a c t iv i t ie s  of a small group of chronic users, but from the

drinking habits of the general population.

Alcohol Consumption and I t s  Consequnces

For most people, short- lived  infrequent periods of in toxication  

do not create substantial harm (Calahan, Cissin, and Crossley,

1969 ).  Many people regard d r in k in g  as b e n e f ic ia l :  A harmless, 

pleasant indulgence when fee ling  overwhelmed by recent events or as 

a way of turning an ordinary event into a ce lebration. I f  i t  were 

not for the obvious fac t  that an id e n t i f ia b le  group of drinkers
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go substantia lly  beyond simple enjoyment, alcohol consump­

tion  would probably draw l i t t l e  a ttention .

The current knowledge about drinking practices is based la rge ly  

on sample surveys of households in the general population (Johnson, 

Armor, Polich, and Stambul, 1977, Clark and Midanik, 1980). V ir tu ­

a l ly  a l l  of the comprehensive studies are post-World War I I  vintage. 

In addition, because the data are based on s e l f - re p o rts ,  the preci­

sion of the studies may be suspect with respect to how accurate and 

t ru th fu l  respondents are about th e ir  drinking, how w il l in g  and able 

they are to report what they know about th e i r  own drinking, how 

s k i l l f u l l y  the survey instrument is  designed, and how adequately the 

sample represents a l l  drinkers (Midanik, 1980).

Approximately one-th ird  o f a l l  drinking-age Americans abstain 

from alcohol e n t ire ly ;  one-third consider themselves " l ig h t  drinkers" 

(up to three drinks weekly); one-quarter f a l l  in to  the "moderate 

d r in k e r"  (up to  two d r in ks  d a i ly )  ca teg o ry ;  and the  remaining  

one-tenth are heavy drinkers, consuming between two and ten drinks 

d a i ly  (Johnson et a l . ,  1977; Clark and Midanik, 1980). Room and 

Roizen (1973) compared s e lf -re p o rt  survey resu lts  with o f f i c ia l  

alcohol sales figures and estimates that alcohol consumption is  

underreported by perhaps as much as one-th ird . In contrast, Moore 

and Gerstein (1981) compared figures from surveys conducted several 

years apart and determined that the proportions displayed above are 

f a i r l y  stable. Since we know that at least one-th ird  o f  the popula­

t ion  are abstainers and about ten percent are probably drunk for  

r e la t iv e ly  long periods of time (binges), a gray area is l e f t  in
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accounting fo r  the remaining s ix ty  percent.

Polich and Orvis (1979) have developed some survey data using 

Air Force personnel which provides information about the re la t io n ­

ship between d a ily  consumption and number of "drunk days". As 

expected, the frequency of drunkenness is highly correlated with 

to ta l  consumption and i t  would also appear that drinkers who consume

1.0 -  3.0 ounces per day have proportionately more drunk days than 

the very l ig h t  or very heavy drinkers. This is p a r t ly  explained by 

the authors who suggest that moderate to heavy drinkers tend to mass 

th e ir  drinking in binges rather than spacing i t  out evenly over 

time.

Alcohol becomes a major contributing factor to negative con­

sequences when, in i t s  absence, everything would have been f in e .  

Some consequences depend upon an unfortunate combination of drunk­

enness and a dangerous environment. Others involve situations  

where expected behavior is  altered by alcohol and causes irrespon­

s ib le  or unacceptable reactions to events. Figure 2 provides a 

reasonably simple view of how the major factors - -  drinking prac­

t ices  ( e .g . ,  consumption) and physical and social environment - -  

combine to contribute to the consequences (Moore and Gerstein, 

1980). This is demonstrated in rather spectacular fashion when an 

obviously intoxicated individual attempts to drive an automobile. 

Only hours before the individual began drinking, driving was almost 

second nature and did not require serious concentrated e f fo r t .

Alcohol does not simply e f fe c t  the person drinking but, l ik e  

r ipples in a pond, extends outward and touches the lives  of others.
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Drinking Practices
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Figure 2. Schematic View of the Relationship between Drinking and 
Consequences of Alcohol.

Source: Moore, M.H. & Gerstein, D.R. Alcohol and public
policy: Beyond the shadow of p ro h ib it io n , p 18

Aside from the drinkers themselves, there are people who are i n t i ­

mately connected to or dependent on the d r inker. And, of course, 

there are those among the general population who may come into  

contact w ith the d r in k e r .  W ith in  each of these groupings the  

drinker can have serious impact. For example, personal health
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consequences include l i v e r ,  heart, and brain damage fo r  the exces­

sive drinker, as well as accidents and assaults that may befa ll  

other persons. There are wide-spread economic consequences; expendi­

tures on alcohol c e r ta in ly  impact the drinker and h is /her fam ily ,  

especially  i f  money is not p le n t i fu l .  For society at large, expendi­

tures are frequently  translated  to law enforcement, medical care, 

education, and w elfare. Changes in worker productiv ity  eventually  

impact tax revenues. F in a l ly ,  the social fab r ic  is  damaged because 

of the i n a b i l i t y  o f  the  d r in k e r  to  d ischarge p ro p e r ly  h is /h e r  

various roles ( e .g . ,  husband/father, wife/mother, and employee), and 

th is  may eventually impact a greater portion of society i f  stronger 

governmental intervention must be imposed.

Having l is te d  the many and various re lationships impacted by 

alcohol, the task of deciding which e ffe c t  should be the focus of 

a concentrated policy e f fo r t  becomes d i f f i c u l t .  The use of empirical 

evidence can be somewhat helpful i f  frequency and magnitude are 

the standard measure ( e .g . ,  the number who die of alcohol-induced 

c irrh os is , alcohol-involved criminal assaults, fam ilies  divided 

because of a divorce over a lcohol-related problem, or victims of 

alcohol-re lated automobile crashes). Gerstien (1981) found strong 

support fo r estimating 20,000 to 25,000 deaths annually from alcohol- 

induced c irrhosis  of the l iv e r .  Reed (1981) estimates that there  

are about 12,000 t r a f f i c  f a t a l i t i e s  annually that are causally  

a ttr ib u tab le  to ,  not "associated w ith", drunken driving and ju s t  

under $500,000,000 in property damage as w e ll .  Medical expen­

ditures resulting  from alcohol abuse and alcoholism are placed
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roughly at $10 b i l l io n  annually (Berry and Boland, 1977). Other 

social costs associated with alcohol abuse are not very r e l ia b ly  

estimated, as, fo r example, in the case of lost worker productiv ity .

Many e ffec ts  depend upon the degree of in to x ica tion . At very 

high levels of blood alcohol content (BAC above .3 0 ) ,  the drinker 

can die of acute alcohol poisoning. Between .15 and .30 BAC, the 

drinker does not r is k  death due d ire c t ly  to the alcohol; however, he 

or she is so in a tte n tiv e  and clumsy that an otherwise benign envi­

ronment becomes l i f e  threatening. At even lower levels the drinker 

may be s l ig h t ly  clumsy, but th is  is the level at which the psycholo­

gical mood is most favorably affected (M ello , 1972). The research 

generally agrees th a t ,  other things being equal, as the degree of 

in toxication  increases, so too does the degree of r isk created in an 

otherwise non-harmful environment. (Moskowitz and Murray, 1975; 

Mortimer and Sturgis, 1975; and Kalant, LeBlanc, Wilson and Homatidis, 

1975).

Certain e ffec ts  depend upon how often an individual drinks to 

the point of being drunk or how much time they spend a t ,  or as noted 

above, a non-healthy BAC. The chance of being drunk in the wrong 

place at the  wrong tim e increases in d i r e c t  p ro p o rt io n  to the  

frequency with which one achieves and remains at a .15 and above 

BAC. I t  also seems well established that the to ta l  quantity of 

consumed alcohol has important independent e f fe c ts .  For example, 

severe l iv e r  damage is  caused by the quantity consumed rather than 

by any p a rt ic u la r  method of consumption.
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Alcohol Control

Inasmuch as government has assumed the  r e s p o n s ib i l i t y  fo r  

maintaining and promoting the public health and safety, then a major 

part of the task of containing the harmful e ffec ts  of alcohol rests 

there too. Such measures are generally  in i t ia te d  through the law­

making power vested in the le g is la t iv e  branch, implemented by the 

organizations of the executive branch, and u lt im ate ly  enforced 

through the courts.

Prevention p o lic ies ,  which are quite d i f fe re n t  from treatment 

services, include: (a) taxes on alcohol, (b) regulation on the

a v a i la b i l i t y  of alcohol, (c) l i a b i l i t y  rules to make bartenders and 

party hosts more responsible fo r th e i r  guests' safe ty , (d) improved 

enforcement e ffo rts  against drunk d r iv in g , (e) educational programs 

that concentrate on the unsafe drinking practices, and ( f )  the 

redesign of environments unfriendly to drinkers.

Prevention polic ies  can be divided more or less neatly into  

three categories. F i r s t ,  there are those polic ies  that regulate  

the terms of commercial a v a i la b i l i t y ,  and thus seek to influence the 

overall consumption of alcohol. Second, there are polic ies which 

attempt to reduce the h o s t i l i t y  of the surrounding environment and 

make the world a safer place in which to be drunk. F in a l ly ,  there  

is the use of pub lica l ly  sanctioned force to r e s t r ic t  what is unsafe 

or inappropriate. These polic ies  are generally  w ritten in the form 

of laws which permit enforcement o f f ic ia ls  to res tra in  individuals  

who would, uncontrollably perhaps, harm themselves or others by
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engaging in a c t iv i t ie s  made dangerous and l ife - th re a te n in g  a f te r  

consumption of alcohol. Drunk driving laws are included in th is  

category.

H is to r ic a l ly ,  alcoholic beverages have been closely regulated 

and subjected to r e la t iv e ly  high taxes. Alcohol was f i r s t  subject 

to taxation in the United States in 1791. Indeed, a liquor excise 

tax was the f i r s t  in ternal revenue law enacted by Congress under the  

Constitution (Hu, 1950). The present alcohol regulatory scheme is  

based on the premise that orderly commercial trade and maintenance 

of tax revenues are most important to  the general economy. Addition­

a l ly ,  the government attempts to promote temperance and protect the 

public from the adverse consequences of drinking by making alcohol 

more expensive and thus re s tr ic t in g  sales (Hu, 1950).

Prohibition i t s e l f  was a fa i lu r e .  I t  also unfortunately l e f t  

behind an enduring d is tru st in the use of ABC laws as preventive 

instruments. Prohibition did reduce alcohol consumption in the 

United States (Warburton, 1932) and even had a s l ig h t  e f fe c t  on 

alcohol-re lated health problems ( e .g . ,  c irrhosis  o f the l i v e r ) ,  but 

i t  also encouraged many people openly to v io la te  the law. Although 

i t  is d i f f i c u l t  to prove, Prohibition may have l e f t  a legacy which 

gives t a c i t  approval to v io la t io n  of alcohol control le g is la t io n  and 

associated p reven tion  e f f o r t s .  In an in te rv ie w  study w ith  ABC 

administrators (Medicine in the Public In te re s t ,  1979), the general 

consensus was th a t  they f e l t  t h e i r  p r im a ry , i f  not e x c lu s iv e ,  

purpose is regulation o f alcohol and th is  is not in any way related  

to public health or anything remotely associated with temperance.
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Moore and G ers te in  (1981) conclude at one po in t th a t  the rea l  

lessons of Prohibition are:

1. Drinking customs in the United States are strongly held 
and res is tan t to fro n ta l assault. I t  is well beyond the w il l  
or c a p a c ity  o f  government ever to e ra d ic a te  the  customary 
demand fo r alcoholic beverages.

2. A criminal network emerges - -  i f  not in s tan tly ,  then within  
a few years - -  i f  production and sale of alcoholic beverages 
are outlawed. The prices and extent of criminal supply depend 
on the degree of public support for the law and the resources 
devoted to law enforcement.

3. The q u a n t i ty  o f  alcohol consumption and the ra te s  of  
problems varying with consumption w i l l ,  however, be markedly 
reduced by substantial increases in real price and reductions 
in the ease of a v a i la b i l i t y ,  (p. 63-64)

A fundamental tenet of economics states that i f  the cost of 

something is increased enough, demand w il l  begin to decrease. An 

increase in alcohol taxes or a general reduction in a v a i la b i l i t y  

should a ffec t  consumption of alcohol. Most of the evidence marshal­

led to support the influence o f market forces on heavy drinking  

re l ie s  on the d is tr ib u t io n  of alcohol consumption. Two studies 

(Skog, O .J . ,  1971; Popham, Schmidt, and DeLint, 1976) are combined 

by Bruun et a l . (1975) to  provide a f a i r l y  d e f in i t iv e  statement:

1. A substantial increase in mean consumption is very l ik e ly  
to be accompanied by an increased prevalence of heavy users.

2. I f  a government aims at reducing th e  number o f  heavy 
consumers, th is  goal is  l ik e ly  to be attained i f  the government
succeeds in lowering the to ta l  consumption of alcohol ___  As
the d is tr ib u t io n  of consumption is highly skewed, a substantial 
proportion of the to ta l  amount drunk by a population is consumed 
by heavy d r in k e r s ,  so th a t  a s iz e a b le  reduc tion  in t o t a l  
consumption w i l l  not occur unless some of the heavy drinkers  
reduce th e i r  consumption, (p. 45)
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As was pointed out e a r l ie r ,  alcohol has a long h is tory  of being 

a taxed commodity. In 1907, for example, alcohol tax revenues

constituted 80% of al 1 federal revenue. This f igure  had shrunk to 

10% at the beginning of World War I I  and today accounts fo r  s l ig h t ly  

less than 1% (Hyman, Zimmerman, G urio l,  and H e lr ich , 1980).

The most d irec t  tes t  of the re la tionsh ip  between tax based 

increases in alcohol prices and th e ir  impact on drinking patterns 

was conducted by Cook (1981) through examination of changes in 

liquor taxes in 30 license states between 1961 and 1975. There was 

an attempt to discover whether price increases reduced consumption, 

as well as tes t  whether there was an impact on highway crash f a t a l i ­

t ie s  and deaths due to c irrh o s is  of the l i v e r .  The resu lts  suggested 

that as taxes increased, liquor consumption decreased, highway 

f a t a l i t i e s  dropped and c irrhosis  deaths f e l l  s ig n i f ic a n t ly .

Since World War I I  there has been an increase in the amount of 

alcohol purchased fo r off-premises ( e .g . ,  home) consumption as

opposed to that consumed on-premises ( e .g . ,  restaurants and taverns). 

Federal, s tate  and local governments regulate off-premise consump­

tion in at least two ways. F i r s t ,  they control the number and

location of o u tle ts . Second, the operation of such outlets  is 

closely regulated as to hours of operation, purchase l im its  per 

customer, and prohibited sales to inebriated customers. Attempts 

have been made to determine whether o u tle t  density has any e ffec t on 

drinking behavior (H artfo rd , Parker, Pautler , and Wolz, 1979; and

Smart, 1977), but none has been established. I t  may be some time 

before a thorough analysis is accomplished on the impact of alcohol
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sales in food stores and other general merchandizing o u t le ts ,  but 

such a v a i la b i l i t y  should c e r ta in ly  be researched.

On-premise drinking establishments are as c losely regulated as 

off-premise sales - -  at least on paper. Typ ica lly  the regulations  

or laws extend to such stipu la tions as hours of operations, minimum 

drinking age, zoning re s tr ic t io n s  ( e .g . ,  not near public schools or 

churches), a requirement that food be served, and an obligation not 

to serve persons who have become too intoxicated. Mosher (1979) 

summarizes the use of c iv i l  l i a b i l i t y  law to promote caution on the 

part of tavern owners:

27 s ta tes  and th e  D i s t r i c t  of Columbia impose some type
of dram shop l i a b i l i t y  or servers of alcoholic beverages___
Most states with dram shop l i a b i l i t y  under common law have 
as a m atter o f  so c ia l p o l ic y  e s ta b lis h e d  th a t  commercial 
servers of a lc o h o lic  beverages have a broad o b l ig a t io n  to  
protect the public from in ju r ie s  caused by th e i r  intoxicated or 
underaged patrons, (p. 782)

From a control standpoint, the issue becomes one of deciding how 

many establishments shall be e n t i t le d  to serve alcohol and, more 

importantly, enforcement of regulations to ensure safety fo r the 

general population.

From a public safety and health standpoint, minimum age r e s t r ic ­

tions re f le c t  the general notion that drinking tends to be harmful 

to  the young and im pairs t h e i r  dec is ion-m aking  c a p a c ity  - -  at 

least with respect to d r iv in g . Age re s tr ic t io n s  have been hotly  

debated for many years and the current trend favors returning the 

minimum drinking age to twenty-one. Part of the impetus fo r  the 

many states following th is  trend has been the federal government's
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insistence that fu ture  highway improvement funding go only to states 

that have reinstated the 21 year minimum drinking age. The evidence 

is quite compelling that in states which have lowered th e ir  drinking  

age, there is an increase in alcohol-involved automobile crashes 

involving the under-21 age group. Furthermore, in those states

subsequently ra is ing  th e i r  minimum age, there has been a s ig n if ican t  

reduction in alcohol-involved highway crashes including th is  popula­

tion (Williams, Rich, Zador, and Robertson, 1975; and Douglass, 

1979).

Environmental Risk

Environmental r is k  is probably the most passive approach to 

reducing the damage caused by excess alcohol consumption. I t  is  

based on the premise that i f  society cannot ensure that people w il l  

re fra in  from excessive drinking and they w il l  not exercise due 

regard fo r  the safety of themselves and others, then the solution is  

to protect these and other people from th e ir  actions. The reverse 

side of th is  argument is known deris ive ly  as "making the world safe 

fo r drunks." I t  tends to evoke a certa in  public outrage to the 

effec t tha t anyone who is foo lish  and undisciplined enough to get 

drunk should get his or her ju s t  deserts. In defense of the environ­

mental position, i t  should be noted that the world would not only be 

made safe for drunks but, more importantly, safe from drunks. When 

someone drinks too much - -  e ith e r  ra re ly  or reg u la r ly  - -  the created 

hazards go beyond threatening only the drinker. There are innocent 

l ives at r is k .  Mandatory passive res tra in ts  in automobiles, for
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example, are intended to protect passengers and sober dr ivers , as 

well as drunk dr ivers .

The physical impairment caused by excessive alcohol are r e a l ly  

not so d i f fe re n t  from those due to fa tigue , absent-mindedness, 

anger, previous minor in ju r ie s ,  or momentary d is tra c tio n . There 

is l i t t l e  dispute that alcohol in toxication beyond a specified  

minimum level makes people clumsy, in a tte n tiv e ,  and reduces th e ir  

a b i l i t y  to make sound judgments about t h e i r  environm ent. For 

th is  reason, alcohol is  d i r e c t ly  implicated in a certain proportion 

of in ju r ie s  and f a t a l i t i e s  due to burns, drownings, f a l l s ,  and 

operation of mechanical equipment - -  especially  automobiles. I t  

would seem logical that the severity  of alcohol-induced ineptness 

could be s ig n if ic a n t ly  reduced by creating a physical environment 

which is more forgiv ing of inept behavior, alcohol-induced or not. 

This includes safer crash r a i l s ,  break-away signs and l ig h t  poles, 

and obstruction-free  roadsides.

One area which is  on ly  r e c e n t ly  ga in ing  a t te n t io n  is the  

development of an a t t i tu d e  that the social environment should be 

manipulated to reduce alcohol-induced problems. For example, the 

intervention of th ird -p a r t ie s  to keep an intoxicated individual from 

engaging in dangerous a c t iv i t ie s  ( e .g . ,  keeping an intoxicated  

fr iend or guest from driv ing ; t ra in in g  bartenders to act the same 

way w ith  respect to  in to x ic a te d  patrons; or ro u t in e  checks by 

supervisors to ensure the employees do not appear to be operating 

machinery while they are intoxicated) would c e r ta in ly  seem appropri­

a te  in te rv e n t io n  s t r a t e g ie s .  By c re a t in g  an atmosphere th a t
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focuses attention  on incapacitated people, a certa in  percentage of 

drunks and innocent bystanders w i l l  be safer.

Deterrence

In the model being proposed here, deterrence is assumed to be 

part o f the criminal law, and when a law is implemented, deterrence

becomes a c t iv e .  D eterrence is  not d i r e c t l y  r e fe r r e d  to in any

criminal s ta tu te , but i t  is assumed that many people w i l l  choose to 

avoid the unpleasant consequences and th is  contributes to the law's 

effectiveness.

Deterrence is only one of four goals generally  ascribed to  

the criminal law, the others being re tr ib u t io n ,  incapacitation, and 

r e h a b i l i ta t io n .  Retribution is the punishment function of the law

and is  intended to  prevent fu tu re  acts by assigning blame and

in f l ic t in g  some measure of unpleasantness on persons who v io la te  the 

law. Incapacitation re s t r ic ts  the offender's  movements, frequently  

as part of the punishment, and thus prevents commission of new 

offenses. There are levels  of incapacitation , ranging from loss of 

various pr iv ileges  to cap ita l punishment. Convicted drunk drivers  

are frequently  punished th is  way through suspended or res tr ic ted  

licenses, on the theory that such action w i l l  prevent fu ture drunk 

d r iv in g  ep isodes. R e h a b i l i t a t io n  re fe r s  to  th e  a p p l ic a t io n  of 

education and/or treatment to offenders in order to change th e ir

motivation to engage in fu rthe r  criminal acts.

A d is t in c t io n  should be made between general and s p e c if ic

deterrence. In the f i r s t ,  the objective is  to threaten punishment
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on the general population, thus influencing potential v io la to rs  to 

re fra in  from lawbreaking a c t iv i t ie s .  General deterrence is expected 

to a ffect the behavior of a l l  persons, regardless of whether they 

have ever committed the offense. Specific  deterrence refers to the 

e ffec t  of punishment in f l ic te d  upon apprehended offenders and is 

expected to make them more sensitive to the legal consequences of 

th e ir  behavior.

For our purposes, the short-term th rea t  component of general 

deterrence w il l  be referred to as simple deterrence. In other 

words, the goal would be to measure the short-term impact of changes 

in anti-drunk driv ing laws on the frequency of alcohol-involved  

f a t a l i t i e s .  The active components of simple deterrence, which make 

i t  work are c e r ta in ty ,  severity ,  and swiftness. The greater the 

perceived eventual penalty, and the more s w if t ly  i t  is  administered, 

the greater the deterrent e f fe c t  of the th re a t .  Chambliss (1966), as 

well as Zimring and Hawkins (1973), speculated that social and 

psychological characteris t ics  of potential offenders, such as age, 

sex, income, and a t t i tu d es , would modify the deterrent e f fe c t  of 

legal sanctions. This would suggest that d i f fe re n t  people w il l  

react to the threat of punishment d i f fe r e n t ly .  Some w i l l  be deter­

red, others w i l l  be less affected, and some w i l l  consider the threat  

an in v ita t io n  to take the chance.

Consistent w ith  many o f these au th o rs ,  Jones and Joscelyn  

(1978) summarize four factors that they deemed of primary importance 

to the deterrence process:
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1. Characteristics of the ta rget population;
2. Nature of the behavior to be prevented;
3 . ^Target p o p u la t io n 's  knowledge o f  the presence o f  the

deterrent th rea t;
4. C re d ib i l i ty  of the deterrent th rea t to the target popula­

t io n .  (p. I l l )

Individual and subgroup varia tions in the target population 

w il l  ce r ta in ly  cause d ifferences in the overa ll reaction to threats

of punishment. Poor subjects fo r  the deterrent e ffects  of the law

includes impulsive persons (Zimring and Hawkins, 1973), individuals  

who have d i f fe re n t  perspectives on the r is k  of actual apprehension 

(Joscelyn and Jones, 1972) and those w il l in g  to take r isks (R a iffa ,  

1968). To the extent that the ta rg e t  population is composed of such 

ind iv iduals , then i t  is  possible that the results  w i l l  be skewed in 

the d irection  of that group's preference.

In the present study, factors three and four are probably more 

important than one and two. The c r e d ib i l i t y  of the threat can be 

measured ob jec t ive ly  through increased enforcement a c t iv i t y .  Along 

with increased arrests comes the ob ligation  to follow through with 

more severe punishment. I f  the  th r e a t  becomes hollow because 

punishment is lacking, then the e n t ire  enterprise may su ffe r .  Voas 

(1975) states that the c r e d ib i l i t y  o f a deterrent th reat turns on 

two major factors: the p ro b ab il ity  of apprehension and processing 

defendants to the point of ac tua lly  imposing a severe penalty. He 

indicates that the p ro b a b il ity  of apprehension is d i re c t ly  related  

to the:

1. Number of arrests in re la t io n  to licensed drivers;
2. Number of convictions in re la t io n  to  arrests; and
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3. Level o f public information provided, (p . 22)

All of these add to the deterrent q u a li ty  in the law. For example, 

i f  the number of arrests increases sharply, then i t  can be argued 

th a t  more people w i l l  know th a t  a r re s t  is  p o s s ib le .  The same 

re lationship  holds fo r  increased convictions. Public information, 

on the other hand, acts as a deterrent by t e l l in g  people that the 

f i r s t  two are more l ik e ly  to occur. Even i f  the chances of arrest 

and conviction have not r e a l ly  changed, the impact of a public 

information campaign may be the same.

Deterring Drunk Drivers
i* *"

H is to r ic a l ly ,  and ce r ta in ly  lo g ic a lly  as w e ll ,  deterring drunk 

drivers has been a topic of scholarly discourse in the United States 

since the re a l iz a t io n  that the automobile was not simply a passing 

fancy. Over 75 years la te r  the world is  s t i l l  seeking ways to keep 

drunks out of automobiles or, f a i l in g  th a t ,  removing them from the 

highways. Most o f f ic ia l  government energy is directed at deterring  

individuals from drinking and driv ing . In other words, i f  we can 

reduce the amount of drunk driving that takes place, there w i l l  be a 

corresponding decline in t r a f f i c  accidents. The most widely used 

countermeasures are based on the philosophy of general deterrence 

and are expressed through the v is ib le  enforcement of anti-drunk  

driving le g is la t io n .

Measurable effectiveness has been found in programs based on 

general de te rrence  which r a is e  the d r i v e r 's  perceived r is k  o f
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detection while driv ing drunk. This is accomplished most often by a 

v is ib le  increase in law enforcement a c t iv i ty  s p e c if ic a l ly  directed  

at drunk d rivers . The classic example is the B rit ish  Road Safety  

Act of 1967. The law i t s e l f  specified that any driver with a BAC in 

excess of .08% was considered g u i l ty  per se. Furthermore, police  

were given the  power to re q u ire  p r e -a r r e s t  roadside te s ts  fo r  

motorists who they believed to be intoxicated, but who had not 

vio lated other laws. Of equal importance was that when the act was 

passed into law, i t  was accompanied by a great deal of p u b lic ity  

which Jones and Joscelyn (1978) have suggested was p a r t ly  responsi­

ble fo r  i t s  i n i t i a l  success. Ross (1973) found that almost immedi­

a te ly  there was a pos it ive  and dramatic impact which translated  into  

a 16% reduction in accidents and a 23% reduction in f a t a l i t i e s .  

Moreover, the proportion of drivers who registered above the legal 

l im i t  of .08% BAC dropped from 27% to 17% (Comptroller General of 

the United States, 1979). Ross (1973) used interrupted time series  

to evaluate the impact, which he a ttr ibu tes  d ire c t ly  to the law, and 

describes the post-in tervention period as follows:

Unfortunately, there are many signs tha t the i n i t i a l  e f fe c t  of 
the le g is la t io n  is diminishing. Although there are problems in 
speculating on what would have happened in the absence of the 
l e g i s l a t i o n ,  the  s ig n i f ic a n t  changes in the slope o f the  
casualty ra te  curve . . .  suggests that the saving achieved ought 
to be regarded as temporary. This conclusion is bolstered by 
the  f a c t  th a t  blood an a lys is  o f  f a t a l i t i e s  shows th a t  the  
i n i t i a l  drop in the percentage with an i l le g a l  alcohol concen­
t r a t i o n ,  from 25% in 1967 to  15% in  1968, was p ro g re s s iv ­
e ly  d im in ished and the percentage has now re turned  to  i t s  
former le v e l ,  (p . 75)

According to the Comptroller General (1979) the percentage
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of drivers k i l le d  in England and Wales in 1975, who had a BAC above 

.08%, had reached 36%, sub stan tia l ly  above the pre-1967 leve l.  The 

explanation offered by Ross (1973), as well as by Sobey and Codling 

(1975), has generally  been well received and simply points to the 

well orchestrated p u b lic ity  campaign as having convinced many that 

th e  r is k  o f  d e te c t io n  had become q u ite  h igh . As time went on, 

however, people e i t h e r  d iscovered f i r s t -h a n d  th a t  nothing had 

r e a l ly  changed, or that ear ly  law enforcement enthusiasm waned, 

thus ac tua lly  reducing the chance o f apprehension. As a follow-up  

to the Road Safety Act, the Cheshire County Police in Great B r ita in  

inaugurated a program requiring a roadside breathalyzer fo r  a l l  

drivers pulled over during "drinking hours". There was an immediate 

decrease in accidents; however, the e f fe c t  disappeared within a 

month of ending the p u b lic ity  (Ross, 1975). Buikhuisen (1972) found 

tha t increased enforcement and more severe penalties were less than 

completely e f fe c t iv e  in reducing alcohol-involved accidents.

Carr, Goldberg, and Farbar (1975) studied the 1969 change in 

Canadian anti-drunk driv ing le g is la t io n  and concluded tha t  there was 

no s ig n if ic a n t  decrease in alcohol-involved t r a f f i c  f a t a l i t i e s  a fte r  

passage of a new and tougher law. There was an i n i t i a l  drop in 

f a t a l i t i e s  of 6% during the f i r s t  year; however, in the three years 

fo llow ing , there were increases of 9%, 2%, and 15% respective ly .  

There was also a s ig n if ic a n t  increase in police administered breath­

a lyzers , although i t  was not stated as to whether more arrests  

re s u l te d  or i f  th e  b re a th a ly z e r  was s im ply used more o fte n  in  

routine t r a f f i c  stops.
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In the United States, a report released in 1968 (United States 

Department of Transportation) gave o f f ic ia l  recognition, and there­

fore p o l i t ic a l  weight, to the fact that even moderate drinking 

and driving are strongly associated with increased crash r is k .  Out 

of th is  o f f ic ia l  recognition of the problem came the fe d e ra l ly  

funded ($78 m il l io n ,  plus matching state and local contributions)  

Alcohol Safety Action Programs (ASAP). From the point of view of 

the deterrence model, the major features of the ASAP program were 

increased patrol and improved handling of offenders through the 

courts. In other words, changes were made in order to increase the  

ce r ta in ty  of apprehension and conviction, along with increasing the  

speed of processing. Unfortunately there was no e f fo r t  made to  

increase the penalties , thus leaving severity  out of the tra d it io n a l  

deterrence equation (c e r ta in ty  -  swiftness -  s e v e r ity ) .  Each of the 

t h i r t y - f i v e  ASAP programs was independently evaluated and, with few 

exceptions, most were considered successful at s ig n i f ic a n t ly  increa­

sing the p ro b a b il ity  o f apprehending drunk dr ivers . This was accom­

plished p a r t ly  through ASAP financed police patrols and sensit iza ­

tion  of regular patro ls  to drunk d rivers . The time period used as 

the  con tro l s e r ie s  u n fo r tu n a te ly  co incided w ith  the  1973 fue l  

c r is is ,  which probably had a much greater impact on the accident 

rate  nationwide than could be reasonably expected from an ASAP type 

in tervention . According to the f in a l  evaluation (Department of 

Transportation, 1979), a fte r  con tro lling  fo r  seasonality, the fuel 

c r is is ,  and the 55 m.p.h. speed l im i t ,  the data from twelve of the 

c r is is ,  and the 55 m.p.h. speed l im i t ,  the data from twelve of
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the ASAP sites showed a s t a t is t i c a l ly  s ig n if ic a n t  decline in n ight­

time crashes. The ASAP project provided confirmation that vigorous 

and coordinated enforcement of existing  laws can reduce alcohol- 

involved crashes.

In the Australian sta te  of V ic to r ia ,  a law was passed in 1976 

which permitted law enforcement o ff ic e rs  to subject a defendant 

driver to a breathalyzer absent any suspicion of alcohol influence. 

I n i t i a l l y  there was l i t t l e  use made of the law; however, in 1977 

there were two periods of intense patrol a c t iv i t y  re lated  to appre­

hending intoxicated d r ivers . Cameron, Strang, and Vulcan (1980) 

conducted a f a i r l y  elaborate evaluation of the p ro ject. The findings  

support t r a d i t i o n a l  d e terrence-b ased  e x p e c ta t io n s .  There were 

s ig n i f ic a n t  reductions  in  n ig h t t im e  f a t a l  crashes and serious  

casualty crashes, as well as d r iver  f a t a l i t i e s  with high blood- 

alcohol levels . The perception of possible detection and apprehen­

sion also increased in 1977, but increased more in 1978. No attempt 

was made to measure the persistence o f  the e ffec ts  to determine i f ,  

l ik e  the B rit ish  Road Safety Act, a l l  returned to pre-in tervention  

status a f te r  a su itab le  time period.

In mid-1978, the French enacted le g is la t io n  s im ilar  to that 

found in Scandinavian countries which provided fo r  breath testing of 

large numbers of drivers through the use of roadblocks. I t  is 

assumed that such a technique created a greater ce r ta in ty  of appre­

hension. The resu lts  were rather s ta r t l in g :  less than 0.5% of the 

"alcohol tests" were pos it ive  in several provinces, and in Paris, 

zero. While i t  may be somewhat premature to claim that the motoring
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French had quit drinking e n t i re ly ,  the results  do give one pause. 

Ross, et a l .  (1982) reports tha t deterrence - -  based on interrupted  

time series analysis of alcohol-involved f a t a l i t i e s  - -  was indeed 

achieved during the ea r ly  months of the law's existence. This 

s ta t is t ic a l ly  s ig n if ican t  impact lasted approximately one year and 

saved an estimated 700 l iv e s .  By the end of 1979 the probab il ity  of 

an alcohol-related crash had returned to pre-in tervention leve ls .

In 1969, project R . I .D .E .  (Reduce Impaired Driving in Etobicoke) 

was in i t ia te d  in Toronto, Canada. Police established roadblocks at 

over one hundred locations which were chosen on the basis of v is ib i ­

l i t y ,  frequency of crashes, and the p ro b ab il ity  of encountering 

d r in k in g  d r iv e r s .  In  the f i r s t  tw e lve  months o f th e  p r o je c t ,

132,000 cars were stopped. As V in g i l is  and Salutin  (1980) report,  

data co llection  was badly handled and much of the data were e ither  

inappropriate or poorly defined. S t a t is t ic a l ly ,  the results were 

non-significant. The bright spot was a survey conducted which 

revealed that drivers in the general geographical area were much 

more conscious of r isk ing  detection than respondents in the control 

samples elsewhere than Toronto. This suggests that the threat of 

apprehension can be measured and may have had some impact.

The Netherlands law of 1974 is sub stan tia l ly  more severe than 

most other countries. That the proscribed BAC level is only .05%, 

compared to .10% in the United States and .08% in Great B r i ta in .  

The penalties were also generally  considered quite  severe, in terms 

of both fines and j a i l  sentences. Noordzij (1977) reports that 

passage of the new law was accompanied by extensive p u b lic ity .
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Furthermore, the number of prosecutions fo r  drinking-and-driving  

doubled to  20 ,000 fo r  the f i r s t  y e a r .  Both are s u f f i c i e n t  to 

express the serious nature of the offense and demonstrate that the 

government is quite serious about punishing apprehended offenders. 

Blood alcohol level data were gathered on weekend nights by means of 

roadside surveys in 1970, 1971, and 1973. In 1974, s im ila r  surveys 

were conducted before the law changed and fo r  several weeks there­

a f te r .  The same data were collected again in  1975 to provide a

a basis of determining whether pre-in tervention BAC's had returned -  

as happened in Great B r i ta in  (Ross, 1975). The d ifference between 

the pre-in tervention year and the year when the law passed subse­

quently is one that would be predicted by the deterrence model. In 

other words, the proportion of drivers evidencing BAC's at or above 

the legal l im i t  decreased in 1974 and there was some residual e ffec t  

apparent in 1975. Noordzij (1977) concluded that the law had been 

e ffe c t iv e  and that i t  probably reduced fa ta l  crashes by approximately 

35%. One major methodological flaw pointed out by Ross (1975) was 

the h is to r ic a l  influence of the o i l  c r is is  in la te  1973. While 

drinking habits may not have been altered noticeably by the world­

wide shortage of o i l ,  there is no doubt that driving practices  

changed.

The Transport Amendment Act of 1966 established fo r New Zealand 

a u th o r i t ie s  a procedure fo r  ta k in g  blood samples from accused 

d rivers . Further changes were made in 1969 with respect to BAC and 

mandatory blood samples. In the f i r s t  f u l l  year under the new law, 

there were nearly 5,000 drunk driving prosecutions. By 1975 the
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ra te  had steadied at roughly double the pre-in tervention annual 

t o t a l .  Most in teresting  is the fac t  that the successful prosecution 

ra te  reached 97% by 1975 - -  strongly suggesting that c e rta in ty  of 

conviction was almost guaranteed. Hurst's (1978) overa ll evaluation  

of the program, however, was negative p rim arily  because accurate 

pre-intervention data were not ava ilab le  and the manner of reporting

crashes changed sub stan tia l ly  ju s t  eight months before the law 

became e f fe c t iv e .  The actual change in the proportion of alcohol- 

involved crashes changed only s l ig h t ly  between years and was not 

s ta t is t ic a l ly  s ig n if ic a n t .  I t  should be noted that there was some 

pre-in tervention p u b lic ity ;  however, i t  did not remotely resemble 

that which preceded the B r it ish  Road Safety Act.

In general then, the l i t e r a tu r e  on the deterrent e ffects  of 

anti-drunk driving interventions suggests that increased enforcement 

f re q u e n t ly  produces a d e c lin e  in a lc o h o l- in v o lv e d  f a t a l i t i e s .  

However, i f  enforcement e f f o r t s  are r e la x e d ,  a lc o h o l- in v o lv e d  

f a t a l i t i e s  appear to  return to the pre-in tervention  level within a 

b r ie f  period of time.

Implementation

The deterrent q u a li ty  of the law must somehow be given objective  

expression. T ra d it io n a lly  and s ta tu to r i ly ,  the various agencies 

which comprise the criminal ju s t ic e  system ( i . e . ,  law enforcement, 

prosecution, ju d ic ia ry ,  and corrections) have been c o l le c t iv e ly  

responsible fo r implementing the provisions of the criminal law.

Newly enacted criminal laws are assumed to be self-implementing
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because they are usually only refinements of existing laws and the 

involved actors supposedly know what to do. There is  ra re ly  any 

obvious planning before the law takes e f fe c t .  A law requires that 

the general population re fra in  from doing some specified act and 

th a t ,  i t  would appear, requires l i t t l e  advance planning. The ease 

or d i f f i c u l t y  w ith  which the c r im in a l  j u s t ic e  system a c tu a l ly  

implements the provisions of a new law may be e n t ire ly  d i f fe re n t .  

Individual agencies may have to change enforcement or prosecutorial 

policy, and sentencing decisions may also require change. To the 

extent that the ju s t ic e  system supports the le g is la t iv e  in tent and 

commits i t s e l f  to  the e f f o r t ,  i t  is  expected the law w i l l  succeed or 

f a i l .  In order fo r  criminal ju s t ic e  agencies to properly implement 

the le g is la tu re 's  in te n t ,  i t  should fo llow  some general guidelines 

or be aware of the factors that contribute to  successful implementa­

t io n .

Edwards (1980) outlines what he considers the four c r i t ic a l  

factors for successful implementation. They are: communication, 

resources, d ispos ition , and bureaucratic structure . Communication 

must be c lear ,  accurate, and consistent. Vague or ambiguous instruc­

tions or polic ies  permit, or even force , people to draw th e ir  own 

conclusions about what policymakers ac tua lly  wanted. I t  does not 

matter how clear instructions are i f  i t  is physically  impossible to 

c a r ry  them out due to  inadequate resources . The absence of a 

positive disposition toward implementation of the policy may also 

render the attempt f u t i l e .  Bureaucratic structure may be unable to 

implement the policy o r ,  more l ik e ly ,  unwilling to carry through.
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The more complex the policy , the greater the need fo r  coordination 

of e f fo r t .  A cursory analysis of the present problem - -  reduction of 

alcohol-involved highway f a t a l i t i e s  - -  reveals that each of these 

factors is indeed present and c r i t i c a l .

In the f i r s t  in s tan ce , the  l e g is la t u r e  "communicated" i t s  

in tent through the passage of a law. The d e ta i ls  concerning how to 

accomplish the objectives were absent from the law. Secondly, 

neither the sta te  le g is la tu re  nor the local governmental unit were 

offered additional resources to increase the a v a i l a b i l i t y  of police  

o ff ic e rs ,  vehicles, prosecuting attorneys, judges, or j a i l  f a c i l i t i e s  

in order to enhance the e f fo r t .  T h ird ly ,  the disposition toward 

increased enforcement and stronger penalties are not always well 

received. Despite the overwhelming and almost universal contempt 

fo r drunk dr ivers , especia lly  i f  they cause death or serious in ju ry ,  

society is  not ready to react with quite the same vengeance as in 

the case of murders, ra p is ts ,  or ch ild  molesters. Edwards (1980) 

notes that the general disposition of those who are responsible for  

implementation may d i f f e r  markedly from those make policy .

F in a l ly ,  the bureaucratic structure of the ju s t ic e  system is 

res is tan t to change, especially  when in i t ia te d  by non-criminal 

ju s t ic e  agencies. Small changes can be made from inside with some 

ease; however, ex te rn a lly  mandated changes are up against formidable 

opposition. Church (1980) discusses the success of the ju s t ic e  

system at dampening the impact of reform by describing a condition  

they  r e f e r  to  as the  " lo c a l  le g a l c u l t u r e " .  This can be best 

summarized as the sum of a l l  mutually agreed upon formal and
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informal arrangements fo r conducting the day-to-day business of the  

criminal ju s t ice  system. Attempts to a l te r  the status quo are 

ignored or subverted.

Pressman and Wildavsky (1 9 7 3 ) ,  in t h e i r  assessment of the  

Economic Development Administration's employment development project 

in Oakland, C a li fo rn ia ,  indicate that there is  no increased probabil­

i t y  of success even i f  everyone generally supports the program to be 

implemented. They suggest th a t  as the  number o f actors  whose 

cooperation is necessary increases, the chances of success decrease. 

Simpler programs, or those broken into d iscrete  component parts, 

have a s l ig h t ly  better  chance of success i f  th is  is accurate. The 

authors go on to outline  several reasons why, even i f  everyone 

agrees that a project is a good idea, i t  often f a i l s  to survive 

implementation.

The f i r s t  reason is d irec t incom patib il ity  with other commit­

ments. This is generally va lid  in the area of law enforcement. I t  

is impossible, or extremely d i f f i c u l t ,  to patrol highways (where 

one is more l ik e ly  to encounter a drunk d r iver)  and simultaneously 

to act as a deterrent to burglary by cruising slowly through target  

neighborhoods. This also f a l l s  under th e  heading of resource  

allotment. Second, and closely re la te d , is a preference for other 

programs. C erta in ly  no criminal ju s t ic e  o f f i c ia l  w i l l  pub lica lly  

admit to the f u t i l i t y  of attempting to apprehend drunk drivers .  

Instead they simply "starve" such unwanted programs adm inistratively  

by f a i l in g  to provide resources or "moral" support fo r  the idea.

The great m ajority  of studies exploring implementation use
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f a i r l y  complex, s ta tu to r i ly  created programs as th e ir  subject matter 

(Pressman and Wildavsky, 1973; Browning, Marshall, and Tabb, 1980; 

and Ripley, 1972). Laws that create such comprehensive undertakings 

also generally provide procedures, resources, and goals. In other 

words, the le g is la t iv e  mandate that created such programs as Model 

C it ie s ,  Law Enforcement Assistance Adminstration, Tennessee Valley  

Authority, and Comprehensive Employment and Training Act were a l l  

enacted with deta iled  instructions, which were more or less manda­

tory .

Anti-drunk driv ing laws, as well as v i r tu a l ly  a l l  other penal 

s ta tu te s ,  on ly  s p e c ify  th a t  i t  is  unlawful to operate  a motor 

vehicle _if intoxicated beyond a certa in  l im i t .  Such laws do not 

specify who is responsible fo r  detecting the offense and the law 

c e r ta in ly  does not provide resources fo r maintaining, much less 

increasing, detection e f fo r ts .  There are no standards against 

which an agency can measure i ts  performance. In most of the programs 

just c ited , certa in  "targets" ( e .g . ,  levels of employment, produc­

tion of e le c t r ic i t y ,  or reclamation o f blighted urban areas) are 

specified as goals in the leg is la t io n  that also makes available  

b il l io n s  of dollars to implement the program and thus meet the 

objectives. Perhaps one reason th is  is absent here is that the 

criminal ju s t ic e  system is already "in-place" and has a reasonably 

well-developed operation. I t  is  also responsible fo r  enforcing the 

law. Therefore, the leg is la tu re  need only create the penal statute  

and assume enforcement w i l l  occur in the usual fashion. On the 

positive side, th is  approach permits f l e x i b i l i t y  in implementing
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the law. At the same time there w il l  also be confusion and dispute 

over who is responsible fo r  the end resu lt .

The "program" to reduce alcohol-involved f a t a l i t i e s  has existed 

since the f i r s t  law was passed and th a t  law n e i th e r  s p e c if ie d  

goals nor offered resources. "New laws" r e a l ly  only modify the 

existing  law. Resources, organizational capacity, and in i t i a t i v e  

are frequently assumed to ex ist wherever they are needed. In the 

case of anti-drunk driv ing laws, the le g is la tu re  assumes tha t  the  

criminal ju s t ic e  system w il l  use the law to reduce alcohol-involved  

t r a f f i c  f a t a l i t i e s .

S t r ic t ly  speaking, implementation is  supposed to happen a fte r  

laws have been passed which create some program, po licy , or other 

tangible  b en efit .  There are supposed to be c le a r ly  delineated  

groups of a c t iv i t ie s  tha t  fo llow  c le a r ly  stated instructions and, 

eventually, achieve pre-determined goals. According to Ripley and 

Franklin (1982), implementation encompasses many d i f fe re n t  a c t iv i t ie s .  

F i r s t ,  the agencies designated by law fo r administering the program 

must acquire the needed resources. This is frequently  made easier  

through le g is la t iv e  appropriation of s u f f ic ie n t  funds. Second, 

agencies must in te rp re t  and plan. Using the language of the law, 

they create d irec t ive s , regulations, and program plans, some of 

which are already part of the law. Third, the agencies must orga­

nize th e ir  a c t iv i t ie s  and attack the workload. F in a l ly ,  agencies 

de liver  benefits or re s tr ic t io n s  to the ta rg e t  groups.

Most criminal ju s t ic e  system agencies, c o l le c t iv e ly  and in d iv i ­

dua lly ,  operate along these same l ines . Law enforcement, i f  i t
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decides to increase detection, must frequently secure additional 

resources. Application of the law requires in te rp re ta tion  by law 

enforcement, prosecutor, and the courts. The system was designed 

and has developed over the years in such a way that the components 

are frequently inconsistent with each other in te n t io n a l ly .  I f  

successful enforcement requires completely new procedures, then 

agencies may have to rew rite  th e ir  standard operating procedures. 

Such reorganization w i l l  usually be minimal because the overall 

"program" of law enforcement has been in e f fe c t  fo r a long period of 

time. I f  progress toward some valued objective ( e .g . ,  saving lives )  

is assumed to be unhampered by the very nature o f the law i t s e l f ,  

then re s p o n s ib il i ty  fo r  fa i lu r e  ( e .g . ,  no decrease in the loss of 

l ive s )  must be somewhere in the factors comprising implementation.

Ripley and Franklin (1982) condense what they consider the f iv e  

most sa lien t characteris t ics  of implementation into a single s ta te ­

ment:

Implementation processes involve many important actors holding 
diffuse  and competing goals and expectations who work within a 
context of an increasingly large and complex mix of government 
programs that requires part ic ipa tion  from numerous layers and 
units of government and who are affected by powerful factors  
beyond th e ir  con tro l,  (p. 9)

There are two general methods for assessing implementation. 

F ir s t ,  there can be a determination of whether those responsible fo r  

implementation are complying with the procedures, re s tr ic t io n s ,  and 

other "rules" in the s ta tu te . The second method, based on the 

statement above, is  to  focus on what is happening and why. Given
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the inev itab le  array o f  partic ipants  and the associated problems of 

intergovernmental c o n f l ic t ,  i t  is perhaps amazing that such laws are 

successfully implemented - -  meaning that there is a measurable 

impact in the specified d irec t io n . Pressman and Wildavsky (1979),  

i t  should be reca lled , suggest that even in the absence of c o n f l ic t ,  

the greater the number o f agencies and actors involved, the lower 

the p ro b a b il ity  of success. Ripley and Franklin (1982) estimate 

that there are 15 major "clusters" of potentia l implementors on 

three levels ( fe d e ra l ,  s ta te ,  and loca l)  with respect to domestic 

p o l ic ie s .  In  th e  case of s t a t e - i n i t i a t e d  laws, such as drunk 

driv in g , federal involvement can be safely  ignored. That leaves, 

however, seven groups of o f f i c ia ls .  At the state and local levels  

there are governors and mayors, the s ta te  leg is la tu re  and c i ty  

councils, department heads, in te res t  groups, and the ju d ic ia ry .  In 

the case of drunk driv ing le g is la t io n ,  actors from each group have 

been ac t ive ly  involved in development of the law i t s e l f  and i ts  

implementation. Once the law passed, implementation shifted to the 

responsible o f f ic ia ls  at the local leve l:  law enforcement, prosecu­

t io n ,  and ju d ic ia ry .  I f  a request was made, c i ty  councils become 

involved in deciding i f  such additional resources should be made 

ava ilab le  to the requesting agency, but that would be the extent of 

th e ir  p a r t ic ip a t io n . The only other opportunities for c i ty  council 

involvement is under circumstances where the state law requires the 

enactment of local ordinaces that correspond to the state law.

To agency d i r e c to r s  a t the  lo ca l le v e l  f a l l s  the task of  

a c t u a l ly  g iv in g  expression to  the  l e g i s l a t i v e  mandate. T h e ir
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in te rp re ta t io n  of the resources needed to accomplish the unstated, 

or at least uncodified, wishes of the le g is la t io n  and, therefore,  

the public may be g rea t ly  at odds with what the mayor and c i ty  

council deem appropriate. 3y the same token, certa in  local c it izen  

groups ( e .g . ,  Mothers Against Drunk Driving) w i l l  condemn anything 

less than maximum v is ib le  e f fo r t  by criminal ju s t ic e  system o f f ic ia ls  

Courts occupy a unique position in th is  scheme. They are responsible 

for implementation of the law because courts are uniquely empowered 

to impose criminal sanctions. Conversely, they must also ensure 

that the law is not so zealously implemented that personal l ib e r ty  

and freedom s u f f e r s .  The same c i t i z e n  groups th a t  a l t e r n a t e ly  

c r i t i c i z e  and applaud law enforcement e f fo r ts  w il l  react s im ila r ly  

to ju d ic ia l  actions.

As mentioned e a r l ie r ,  there are no codified goals and objectives  

involved in anti-drunk driving laws. In contrast, for example, the 

Model C i t ie s  program of 1966 ( R ip le y ,  1972) s p e c if ie d  c e r ta in  

measurable objectives ( e .g . ,  provide services to inner c i ty  re s i­

dents or bring economy to ex is ting  neighborhood programs), as did 

the Comprehensive Employment and Training Act ( e .g . ,  serve the 

economically disadvantaged or subsidize p rivate  businesses). The 

law in question here only makes mandatory an alcohol assessment to 

determine i f  the defendant has a serious drinking problem. Implemen­

ta t io n  of th is  single feature  has probably caused more argument than 

any other provision of Micigan's new law. Judges objected to the 

mandatory nature of assessment. They argued that i t  would slow the 

process, thus d i lu t in g  the swiftness of imposing punishment. Further-
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more, there were no guidelines in the s ta tu te  to indicate whether 

the assessment should be considered as m itigating  or aggrevating 

circumstances at sentencing. Last, but by no means leas t ,  when 

courts decided that they would simply designate th e ir  own "in-house" 

assessment agent ( to  reduce turn-around time and probably avoid 

f r ic t io n  between judges and "outside" agencies), they were told that  

any assessment agent shall be licensed by the s ta te . This require­

ment underscores the e a r l ie r  discussion about c o n f l ic t  between 

levels of government.

Successful implementation of anti-drunk driving le g is la t io n ,  

defined  as r e s u l t in g  in  a s ig n i f i c a n t  and la s t in g  decrease in  

alcohol-involved t r a f f i c  f a t a l i t i e s ,  requires interagency in terde­

pendence. In order to  guarantee due process, the criminal ju s t ice  

system has i ts  own in ternal series of checks and balances. For 

example, law enforcement must be reasonably careful when effecting  

an arrest or the prosecutor w i l l  be unable to secure a conviction  

at t r i a l .  The prosecutor, in tu rn , must do a credible job , fo llow ­

ing f a i r l y  in t r ic a te  rules of criminal procedure, of presenting the  

case in court or the judge is obligated to release the defendant. 

In tu rn , the judge must be careful when deciding the issue of g u i l t  

because that decision w i l l  frequently be challenged under current 

appellate procedures. Id e a l ly ,  the end w il l  be accomplished 

through increased v ig ilance by law enforcement, vigorous but not 

overzealous prosecution, and the imposition of severe but f a i r  

penalties . A ll of these steps are necessary to create an unmistak­

able th reat of being surely and s w if t ly  punished _if caught driving
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w hile  in to x ic a te d .  As fewer and fewer people engage in drunk 

d r iv in g  because more and more people are c e r ta in  they w i11 be 

caught, the p rb a b i l i ty  of alcohol-involved f a t a l i t i e s  should dimi­

ni sh.

The following scenarios r e f le c t  s ituations under which le g is la ­

t i v e  goals may be thwarted  because one o f  the actors  f a i l s  to 

cooperate in a goal-oriented fashion:

1. Law enforcement does not believe tha t  i ts  existing resources 

should be reassigned to concentrate on apprehending drunk drivers . 

I t  believes that other services are of equal importance to the 

community, even i f  those serv ice s  do not s p e c i f i c a l l y  invo lve  

t ra d it io n a l law enforcement a c t iv i t y .

2. The prosecutor does not believe that the public good is 

served i f  an increased number of drunk drivers are prosecuted. The 

real reason being tha t  h is /her o f f ic e  is understaffed thus forcing  

them to go to t r i a l  with i l l -p re p a re d  cases.

3. The ju d ic ia ry  believes that the new penal sanctions are 

excessive and that a treatm ent-oriented approach w il l  eventually net 

more positive resu lts ;  there fore , i t  imposes sentences which are 

not substantia lly  d i f fe re n t  from those imposed under the old law.

There are also some positive scenarios:

1. Law enforcement recognizes the  strong p u b lic  support 

fo r  increased a r re s ts  and v o l u n t a r i l y  reass igns o f f ic e r s  from 

less-productive a c t iv i t ie s .

2. The prosecutor also recognizes the p o l i t ic a l  value associ­

ated w ith  a "get tough" approach to drunk d r iv e rs  and is  less
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w il l in g  to engage in plea bargaining. A fter a l l ,  drunk drivers have 

no organized lobby.

3. Judges may also decide that "treatment" is  used too often 

to avoid j a i l  and begin to impose such punishment for the benefit  

the drunk driver and the protection of society.

Each of the above situations is part of the e n t ire  process of 

implementing the new law. There is r e a l ly  no bargaining over the 

substantive aspects of the law. Yet, because each component in the 

system retains much of i t s  inherent d iscre tio n , the leg is la tu re  is 

unable to c le a r ly  d ic ta te  actual operational implementation. The 

new law provides a d e f in i t io n  of what constitutes the prescribed 

behavior; other laws command the various components of the system to 

act as a v io la to r  passes into th e ir  domain. There are procedural 

laws and rules which c o l le c t iv e ly  prescribe how any law, including 

the one discussed here, is  to be applied so that the requirements 

of due process are met. Even some of these are open to varying 

in te r p r e ta t io n s  and may d e fe a t  the o r ig in a l  l e g i s l a t i v e  goa l.

Successful implementation o f the new law depends on whether 

each component of the system changes i ts  standard operating proce­

dures (SOPs) and, more importantly, on the explanation i t  gives 

for adopting deviations that do not follow the so-called " le t te r  

of the law". There is d iscretion  exercised at a l l  points of the 

j u s t ic e  system process and, t h e r e f o r e ,  a d is t in c t  o p p o rtu n ity  

fo r  the  r e s u l t  to be o th e r  than what policymakers expect. I f  

individual law enforcement o f f ic e rs  re ta in  discretion over whether 

to investigate e r r a t ic a l ly  driven automobiles and, having decided to
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stop such an automobile, the o f f ic e r  can s t i l l  decide whether or not 

to arrest the d r iv e r ,  assuming some v io la tio n  is evident. Prosecu­

to rs  have exerc ised  the  t r a d i t i o n a l  r ig h t  o f  nol1e p ro se q u i, 

meaning the decision not to prosecute. In v i r t u a l ly  a l l  states th is  

decision is unreviewable and cannot be overruled by other prosecu­

t ing  au thorities  or judges. F in a l ly ,  the ju d ic ia ry  reta ins complete 

discretion over imposing penalties.

Although i t  would be possible to examine how one component of 

the system implemented the new law, that might only be of marginal 

use. Implementation of the law in such a fashion as to reduce 

a lc o h o l- in v o lv e d  f a t a l i t i e s  re q u ire s  t h a t  each agency execute  

that portion of the law fo r which i t  is responsible. The po licy­

maker's objective and the independent nature of the ju s t ic e  system 

requires that the law address each component in order to  achieve the 

desired re s u lt .  The Edwards (1980) model p rim arily  deals with 

single agencies acting in response to some ex te rn a lly  created policy  

change. Successful implementation of the drunk driving law under 

scrutiny here requires interorganizational cooperation and coordina­

t io n .  Analyzing and understanding the a c t i v i t i e s  and motives  

of a single component would not help explain implementation of the 

law across the system and, therefore , would probably not be very 

powerful in ana lyz ing  changes in a lc o h o l- in v o lv e d  f a t a l i t i e s .

In a recent a r t ic le ,  O'Toole and Montjoy (1984) provide the  

beginnings of a theore tica l framework fo r analyzing implementation 

beginnings of a theore tica l framework fo r  analyzing implementation 

from an interorganizational perspective. Their in ten t was to create
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several general models which might help explain why policy implemen­

ta tio n  f a i l s  when exposed to a multi-agency environment. The authors 

present three general categories of interdependence models: pooled, 

sequential, and rec iproca l.  In the f i r s t ,  each agency follows i ts  

part of the mandate but avoids in teraction  with other involved 

agencies. Next, each agency makes i t s  contribution in a more or 

less assembly l in e  fa s h io n .  F i n a l l y ,  in a p u re ly  re c ip ro c a l  

arrangement, agencies not only act in d iv id u a lly  on the objective,  

but with each other as w e ll .  Such an in te ra c tive  arrangement would 

impact the actions of other agencies.

In order fo r  the ju s t ic e  system to f i t  neatly into the Pooled 

model, there would have to be almost complete independence between 

the components of the system: one agency could carry out i t s  part of 

the mandate without a ffe c tin g , or being affected by, other agencies. 

In fa c t ,  i t  seems possible under th is  model that agencies could do 

th e ir  part and not even know of other agencies' existence. The 

ju s t ic e  system obviously does not work in th is  fashion. Part of the 

underlying theory of deterrence re l ie s  on each component knowing and 

understanding what each of the others have done or are supposed to 

do.

Both the sequential and reciprocal models have much to o f fe r  in 

understanding the ju s t ic e  system. The sequential model is  d is t in ­

guished by i ts  accurate depiction of the system as a whole in that  

any in terruption in the processing by any component a lte rs  the 

process stops with the decision not to a rres t ,  not to  prosecute, or 

to dismiss the charges. The reciprocal nature of the process is
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apparent when agencies must accommodate each other to achieve the 

common goal intended by the policymakers. There is  much to be said 

fo r  Edward's (1980) notion of predisposition and the impact that i t  

has on the actors in the various components agencies. At f i r s t  i t  

might appear th a t  the process is  indeed s e q u e n t ia l;  however, 

as the bargaining and gameplaying emerge, the reciprocal nature of 

implementation becomes devious. For example, i f  law enforcement 

believes that increased prosecution of drunk drivers w i l l  reduce 

f a t a l i t i e s ,  i t  must have the cooperation of the prosecutor's o f f ic e  

and such cooperation may have real costs, including additional 

personnel to process cases. The prosecutor may believe that longer 

j a i l  sentences create a stronger deterrent. To accomplish th is  end, 

there w i l l  have to be more arrests (rea lloca tion  of resources for  

law enforcement) and persuading the ju d ic ia ry  to actua lly  impose 

more severe sanctions. Conversely, the ju d ic ia ry  may see a solution  

in adopting a treatment-oriented approach and must persuade the 

prosecutor not to oppose diversion of convicted drunk drivers into  

treatment settings. F in a l ly ,  the public, whose safety is ce rta in ly  

at issue , w i l l  have i t s  say in the  barga in ing  process through  

various special in te res t  groups, as well as the election process. 

After a l l ,  judges, prosecutors, and sheriffs  are elected and must 

eventually face the e lec tora te .

A diagram of the complex reciprocal in te rre la t ionsh ips  between 

the  involved agencies is  presented in F igure  3. For the  most 

part, much of the day-to-day in teraction  is confined to the ju s t ic e  

system components. The three outside components, c i t iz e n  groups,
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Figure 3. Reciprocal Interdependence Model fo r  the Criminal 
Justice System
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the state le g is la tu re ,  and appellate courts, must also be consider­

ed. C itizen groups (such as Mothers Against Drunk Driving) apply 

d irec t pressure to individual parts o f the ju s t ic e  system, as well 

as to the or ig ina l policymakers ( e .g . ,  elected le g is la to rs ) .  The 

state le g is la tu re ,  on the other hand, sets the o r ig ina l policy for  

the ju s t ic e  system by creating new laws or a lte r ing  existing  laws 

which the criminal ju s t ic e  system must enforce, and by which i t  must 

operate. The c i t iz e n  groups influence the le g is la tu re  through

application of various kinds of pressure, including elections.

Appellate Courts, although tech n ica l ly  part of the ju s t ic e  system, 

are represented here outside the system, since they are not generally  

involved in the day-to-day administration or implementation of 

laws, p a r t ic u la r ly  at the "s tree t le v e l" .  Appellate courts in terp re t  

the law and thereby modify the o r ig ina l le g is la t iv e  in te n t.  Appell­

ate court impact on the leg is la tu re  is two-fo ld: f i r s t ,  in d ire c t ly  

through changes in the application of the o r ig in a l le g is la t io n  and, 

second, d i re c t ly  by forcing the le g is la tu re  to re-evaluate i ts  

policymaking and perhaps modifying i t .  There is no border around the

four components of the ju s t ice  system. This is intended to show

that each can exert influence and in return be influenced by outside 

factors . For example, judges, prosecutors, s h e r if fs  and chiefs of 

police may meet with various c i t iz e n  groups to discover how they 

feel about the new drunk driving law. I t  is also an important 

way for o f f ic ia ls  to r e a l ly  discuss the law with c i t iz e n s .  At 

these meetings the "sides" can be e ith e r  proactive or reac tive , or a 

m ix.of these approaches. In the f i r s t  case, ju s t ic e  system leaders
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in more progressive communities may coordinate such meetings and 

ac tive ly  s o l ic i t  attendance by the community. Reactive meetings 

generally  occur in places where people have had to complain until  

the ju s t ic e  system responds.

O'Toole and Montjoy (1984) also o f fe r  the sequential model, 

Figure 4, but i t  is  d i f f i c u l t  to conceive of the criminal ju s t ice  

system s t r ic t l y  adhering to the rules underlying a r ig id ,  step-by- 

s tep , process. I t  is  t ru e  on one le v e l  th a t  each step in the  

process requires tha t  the preceding step by in i t ia te d ,  not necessar­

i l y  completed, before the subsequent action can begin. For example, 

prosecution is impossible absent an arrest and adjudication cannot 

be accomplished without a case to prosecute. However, the system 

becomes reciprocal because each component is able to exert some 

in f lu e n c e  on the o ther components. P rosecutors , through plea  

bargaining policy may e f fe c t  the types of offenses law enforcement 

concentrates on. Judges w il l  impact plea bargaining practices based 

on whether they w i l l  accept the g u i l ty  plea.

Integration

There are three basic, id e n t i f ia b le  factors which are always 

present in an alcohol-involved t r a f f i c  f a t a l i t y :  Alcohol, Automobile, 

and Driver. The f i r s t  has been discussed with respect to control 

models and i ts  contribution to the overall problem. Absent the 

d rive r ,  an automobile is not l ik e ly  to be involved in an accident. 

This leaves the d river as the key "actor" in the process. Figure 5 

shows the in te rre la t io n sh ip  of these components, with the shaded
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C itizen  Pressure 

1
Leg is la t ive  Action

I
Law Enforcemene A c t iv i ty

I
Prosecution of those apprehended

I
Adjudication of those charged

I
Incarceration of those convicted

Figure 4 Sequential Model fo r  the Criminal Justice System

area of the diagram representing that point where formal control 

mechanisms must be concentrated in order to prevent an alcohol- 

involved accident.

History has thus fa r  demonstrated tha t  the outright control of 

alcohol consumption is fa r  from perfect and may not be appropri­

ate to the reduction of alcohol-involved t r a f f i c  f a t a l i t i e s .  The 

only remaining approach is to reduce the like lihood that the driver  

w i l l  make alcohol p a r t  o f  an a c t i v i t y  t h a t ,  in the absence of
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a lc o h o l,  is  g e n e r a l ly  c o n t r o l la b le  and n o n - le t h a l .  I t  is  the  

introduction of alcohol as part of the operation of a motor vehicle  

which t o t a l l y  upsets an o therw ise  benign a c t i v i t y ;  th e r e fo r e ,  

co n tro ls  must o p e ra te  on the  r e la t io n s h ip  between alcohol and 

d river .  The other major option is to make the external environment 

safe fo r the drunk d r iver  who is not deterred from drinking and 

driv ing .

DRIVER

ALCOHOL AUTOMOBILE

Figure 5 The In te rre la t io n s h ip  Model fo r  the Major Components 
in Drunk Driving Policymaking.
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Jones and Joscelyn (1 9 7 8 ) ,  in  a system atic  rev iew  of the  

l i t e r a tu r e ,  show that there continues to be a s ig n if ican t alcohol- 

crash re lationsh ip  in the United States. S p e c if ic a l ly ,  they high­

l ig h t  the following findings:

1. Nearly one-half of the drivers in a l l  t r a f f i c  f a t a l i t i e s  
were lega lly  too intoxicated to drive (BAC was . 10% or 
greater);

2. Many injured drivers were also intoxicated;
3. More than one-third of a l l  pedestrian f a t a l i t i e s  involved 

indiv iduals whose BAC exceeded .10% ; and
4. While the actual number of a lcohol-re lated crashes caused 

by alcohol is  unknown, i t  has been well-established that  
the r isk  of a serious crash is extremely high when the 
d r iv e r 's  BAC exceeds .10%. Furthermore, most basic driving  
s k i l ls  are s ig n if ic a n t ly  impaired when the BAC reaches or 
exceeds .10%. (p. 187)

Recent research from the medical f ie ld  suggests furthermore 

th a t  the p ro p o rt io n  o f  dead d r iv e rs  w ith  d e te c ta b le  le v e ls  of 

alcohol in th e ir  system is perhaps closer to 80 -  90% (Chapman, 

1985). These data are ro u tin e ly  collected by pathologists during 

autopsies of automobile crash victims and are therefore not merely a 

matter of professional judgment but s c ie n t i f ic  fa c t .  I f  these 

proportions are v e r i f ie d  nationwide, then the problem of alcohol- 

re lated  t r a f f i c  f a t a l i t i e s  could eas ily  be c la s s if ie d  as epidemic, 

or worse, pandemic.

I t  can be assumed that the p r iv i leg e  to own and operate a motor 

vehicle is not l ik e ly  to change s ig n if ic a n t ly .  Furthermore, better  

control over the d is tr ib u t io n  of alcohol w i l l  not soon return to 

the draconian measures imposed by Proh ib it ion . Successful reduction 

of alcohol-related t r a f f i c  f a t a l i t i e s  depends on deterring individual
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from d r in k in g  and d r iv in g .  D r ive rs  must at le a s t  r e f r a in  from 

drinking beyond the point where driving a b i l i t y  is s u f f ic ie n t ly  

impaired. Log ica lly  there do not appear to be other a lte rnatives  

read ily  ava ilab le .

Summary

Once an anti-drunk driving law has been enacted, the law should 

be implemented in such a fashion as to cause a reduction in alcohol- 

involved t r a f f i c  f a t a l i t i e s .  Actual implementation may follow  the 

t ra d it io n a l  model offered by Edwards (1980) or the more recent 

reciprocal interdependence model proposed by O'Toole and Montjoy 

(1984). Each model d e ta i ls  a specific  arrangement that contributes  

to the success of the policy or program being implemented.

In e ith e r  case, i f  there is  no v is ib le  evidence of deterrence 

( i . e . ,  reduced alcohol-involved f a t a l i t i e s )  following implementation 

of the law, then i t  maybe concluded that the law was not properly  

implemented. However, i f  there is  evidence that the law was imple­

mented according to e ith e r  of the proposed models and there is 

s t i l l  no evidence of deterrence ( i . e . ,  reduced alcohol-involved  

f a t a l i t i e s ) ,  then i t  may be assumed that the law exerted l i t t l e  or 

no deterrent e f fe c t .
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CHAPTER I I I

METHODOLOGY

Introduction

The major research question is whether changes to existing  

anti-drunk driv ing laws reduce alcohol-involved t r a f f i c  f a t a l i t i e s .  

A secondary question is  whether implementation of such laws is 

re lated  to th e i r  impact on alcohol-involved f a t a l i t i e s .  The answer 

to each question requires a d i f fe re n t  methodology; therefore , th is  

study achieves tr ian g u la tio n  through the use of d i f fe re n t  methodo­

logies and seeks to assess the effectiveness of the law and i ts  

implementation in the reduction o f alcohol-involved t r a f f i c  f a t a l i ­

t ie s .  The f i r s t  method, interrupted times-series analysis, is used 

to evaluate the impact of s tatutory changes in fourteen separate 

states. The interrupted time-series methodology is applied in 

greater d e ta il  in Michigan, to analyze impact in individual counties 

in Michigan. F in a l ly ,  a cross-sectional analysis using a survey

instrument was used to  measure implementation of the new law at the  

county level in Michigan. The results  of the implementation survey 

are used to evaluate two d i f fe re n t  types of implementation models 

fo r  application to  the criminal ju s t ic e  system.

Legal Intervention Research

There is  a small but growing l i te r a tu r e  in the area of legal 

intervention research. Those working in the f ie ld  have attempted to

59
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develop a model which suggests that such research is unique and 

requires special methodological considerations.

Brown and Crowley (1979) provide a concise discussion of the 

general methodology u t i l iz e d  in legal impact research. They also

p o in t  out th e  problems. F i r s t ,  th e re  is  f r e q u e n t ly  a lack of  

appropriate data. Any behavior or a c t iv i ty  which is  not regu larly  

recorded in public records is d i f f i c u l t ,  i f  not l i t e r a l l y  impossible, 

to trace . In research involving the exercise of law enforcement 

d iscretion , especia lly  the decision to a rres t ,  there is  v i r tu a l ly  no 

v e r i f ia b le  information rou tin e ly  collected concerning those drivers  

stopped and released. Such data would c e r ta in ly  be useful when 

discussing indiv iduals actua lly  arrested because then, at leas t ,  

something would be known about th e ir  cohorts ( e .g . ,  those released 

with only a warning). Yet nothing would be known about those who 

escape detection e n t i re ly .

The second shortcoming discussed is the lack of c la r i t y  and 

agreement on major concepts. Recidivism is  p art icu la ry  troublesome 

depending upon whether one chooses rearrest or reconviction as the 

threshhold d e f in i t io n .  Deterrence, a major concept in drunk driving  

s tu d ie s ,  can also be defined  a c c u ra te ly  in more than one way. 

Furthermore, when combined with the f i r s t  problem, lack of data, i t  

is d i f f i c u l t  to determine with ce r ta in ty ,  the number of people 

actua lly  deterred. Another of the major concepts in the present 

study is implementation. B r ie f ly ,  i t  might be argued that there is  a 

continuum o f  a c t i v i t i e s  which d e f in e ,  by degrees, how j u s t ic e  

agencies may ideal with implementation of the law:
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1. Recognize tha t  a law was changed;

2. Attempt to understand how the law changed and how i t

affects  the agency;

3. Try to incorporate necessary operational changes based on 

the law; and

4. Ensure that other agencies make needed operational changes. 

Each of these steps represents a progressive a t t i tu d e  from doing 

nothing (number 1) toward aggressive implementation of the law 

(number 4 ) .  Considerable research is needed to determine what 

distinguishes one agency's approach from another.

The th ird  major obstacle according to the authors involves the 

assumption that there is a causal l ink  between the law and the

behavior being investigated. The researcher must be able to show

that the behavior did or did not occur in the absence of the law 

and, furthermore, e f fe c t iv e ly  e lim inate  competing explanations of 

what may have caused the changes. Again, in the present case, one 

must give due consideration to media coverage, changes over time in 

attitudes toward alcohol, and changes in other laws such as the 

minimum drinking age or tavern hours of operation.

A fourth problem noted by the authors involves the assumption 

that the target behavior w i l l  show some change immediately upon 

implementation of the law or not at a l l .  In the case of drunk 

driving arrests, a l l  law enforcement agencies may have been slow in 

a lte r ing  operational procedures to concentrate on t r a f f i c  p a tro l .  A 

delay in procedural changes may be b r ie f  or the changes may never be
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made. I f  there is  a delayed e f fo r t ,  some s t a t i t i s t i c a l  analyses 

would show that there was no impact and tha t  the e f fo r t  was for  

naught. The tim e se r ie s  methodology perm its  t e s t in g  fo r  both 

delayed implementation and delayed impact. There may be leg itim ate  

reasons for the delay, such as equipment shortages or unmet tra in ing  

needs.

The last point the authors touch on is  created by a culmination 

of the f i r s t  four points: the problem of in te rp re ting  the obtained

resu lts . I f  there is  no s ig n if ican t  change in the ta rget behavior, 

has the law been a fa i lu re?  Or i f  there was a change, was the law 

responsible? Obviously one of the major requirements fo r  answering 

th is  question is  more complete and accurate data, coupled with a 

robust s ta t is t ic a l  technique. Of equal importance is the lim ited  

a p p lic a b i l i ty  of a pure experimental approach. For example, i t  is  

not p ra c t ic a l ,  and c e r ta in ly  of questionable eth ica l character, to 

apply a law to one experimental group and not to  another control 

group, especially  when the consequences are as grave as they are 

here. The closest possible approximation is studying anti-drunk 

driving campaigns and programs launched in specif ic  c i t i e s .  Even 

under these c ircum stances, the  p o te n t ia l  fo r  contam ination is  

great. The required technique here combines a l l  that is applicable  

from the experimental area with the p rac t ica l modifications neces­

sary in the t ru ly  non-experimental se tt in g . Each o f the concerns 

raised by Brown and Cowley (1979) w i l l  be examined in l ig h t  of 

the investigation .
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Data V a l id i ty

I t  is  important that issues surrounding the in te g r i ty  of the 

data be thoroughly discussed. National data on criminal offenses is  

of two types: (1) FBI Uniform Crime Reports (UCR, 1985) and (2) 

Criminal V ic tim ization  Surveys. UCR data are further divided into  

subcategories: (a) major crimes, which include homicide, rape,

robbery, aggravated assault, burglary, larceny, and auto th e f t ;  and 

(b) minor crimes, which include 20 subcategories ranging from minor 

assaults to parking v io la tions  and drunk d r iv in g . V ictim ization  

surveys do not c o lle c t  data dealing with drunk driv ing; therefore ,  

by d e fau lt ,  UCR-type data are a l l  that is ava ilab le .

V i r tu a l ly  a l l  law enforcement agencies in the United States 

co llec t crime s ta t is t ic s  according to the longstanding FBI methodo­

logy. The data supplied fo r  th is  study came from individual agencies 

that co llec t  and record crime s ta t is t ic s  in generally  the same way. 

Cressey's (1970) c r i t i c a l  comments on UCR s ta t is t ic s  are representa­

t iv e  of those who argue that the data are not very good:

1. S ta t is t ic a l  data on true  crime rates cannot be compiled 
because i t  is impossible to determine accurately the amount 
of crime in any given lo c a l i ty  at any p a rt ic u la r  time. Many 
crimes are not discovered.

2. The "indexes" do not maintain a constant r a t io  with the 
tru e  crime ra te  because the whole cannot be accurately speci­
f ie d .

3. V a r ia t io n s  in  con d it io n s  a f fe c t in g  published records  
of crimes makes i t  foolhardy to compare crime rates in d i f f e r ­
ent ju r is d ic t io n s  and in d i f fe re n t  years, (p . 55)

. The UCR program has been in operation fo r  over 50 years and has
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been subjected to a l l  manner of analysis during that time. As 

intervening factors have been id e n t if ie d ,  the FBI has included 

factors which appear to a ffec t the volume and type of crime occur­

ring from place to place nationwide (Federal Bureau of Investigation ,  

1985). That l i s t  presently includes:

1. Population density and the size of the lo c a l i t y  and i ts  
surrounding area;
2. Variations in composition of the population, p a r t ic u la r ly  
age structure;
3. S ta b i l i t y  of population with respect to residents' m ob ility  
and trans ient factors;
4. Economic conditions, including job a v a i la b i l i t y ;
5. Cultural conditions, such as educational, recrea tio n a l,  
and re lig ious  character is t ics ;
6. Climate;
7. E ffec tive  strength of law enforcement agencies;
8. A d m in is t ra t iv e  and in v e s t ig a t iv e  emphasis o f  lo c a l  law 
enforcement;
9 . P o l ic ie s  o f  o ther  components o f  the c r im in a l  ju s t i c e  
system, ( i . e . ,  the prosecutorial, ju d ic ia ry ,  corrections, and 
probation);
10. Attitudes o f the c i t iz e n ry  toward crime; and
11. Crime reporting practices of the c i t iz e n ry ,  (p. 10)

The l i s t  would c e r ta in ly  appear to be exhaustive, but there 

w il l  doubtless be additional factors added as research progresses. 

Several of the above factors would appear to apply in s t in c t iv e ly  to  

drunk driving and alcohol-involved f a t a l i t i e s .

There w i l l  probably  always be questions ra ised  as to  the  

v a l id i t y  and r e l i a b i l i t y  of crime s ta t is t ic s  regardless of how they 

are co llected . However, in the case of drunk driving there is  not 

l i k e ly  to be much error in the reporting of an alcohol-involved  

f a t a l i t y ,  especia lly  i f  confirmed during the course of an autopsy. 

Drunk d r iv in g  a r re s ts  are probably less immune from re p o r t in g
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erro r .  The use of advanced technology to detect alcohol ce r ta in ly  

increases the chances of p o s it ive ly  iden tify ing  drunk drivers .  

Unfortunately there is s t i l l  the problem of detecting and stopping 

a l l  alcohol-impaired drivers in order to know how many are actually  

on the highways at any given time. In the absence of knowing the 

to ta l  actual number of drunk drivers on the highway, i t  is  impossi­

ble to know whether an increased rate  of apprehension is s ig n if ic a n t .  

In  o ther  words, i f  i t  were somehow known th a t  th e re  are 2 ,000  

drivers le g a l ly  impaired by alcohol ac tua lly  on the highway at 

2:00 am every Sunday morning, then i t  would be possible to express 

the significance of a 20% increase in drunk driving arrests at 2:00 

am on Sunday mornings in terms of how many drunk drivers were not 

apprehended. Another problem is exactly how can a 20% increase 

in arrests be accomplished. Are additional o f f ic e rs  or more sophis­

t ica ted  detection methods needed? Or both?

According to Reiss (1980) much of the empirical research in 

criminology is  based on explaining changes in crime ra tes , and much 

of the research evaluating law enforcement or criminal ju s t ice  

programs depends upon measuring changes in crime rates. Any change 

in the prevalence of offenders in a population comes about la rge ly  

as a consequence of changes in the replacement rates fo r  a popula­

t ion  of offenders. Changes in entry or e x i t  from a population of 

offenders or of the age of onset and desistance from a population 

c e r ta in ly  e f fe c t  replacement rates w ithin that population.

There are several sources of change which a ffec t  replacement 

ra tes . F i r s t ,  changes in the size of both cohorts or of cohorts
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at r isk  in the population a f fe c t  the prevalence of offenders in a 

population i f  the p ro b a b il it ie s  of age at the onset of criminal 

a c t iv i ty  and individual rates of criminal offenses are constant. 

Even when the prevalence ra te  for a cohort remains constant, any 

increase or decrease in the size of that cohort may change the 

prevalence of offenders in the to ta l  population.

Second, while i t  is  understood tha t changes in the length of 

the offender's career may have an e f fe c t  on the crime ra te , i t  is  

also true that changes in age at the onset of the career can also 

affec t  the replacement ra te  of offenders in the population. Third, 

changes in the number, s ize , degree of openness, composition, and 

t e r r i t o r y  of social networks may a ffect the prevalence of offenders 

in a population. Such changes a ffec t  the potential fo r  recruitment 

of offenders from the general population. I t  is  d i f f i c u l t  to know 

where drunk drivers are recru ited  from except that they are licensed 

drivers and employed. This finding suggests that as the economy 

improves, so too does the like lihood of additional drunk drivers  

taking to the highway. Some evidence exists  to support th is  hypo­

thesis. The National Highway T ra f f ic  Safety Administration (NHTSA, 

1983) indicates that to ta l  highway f a t a l i t i e s  may be c losely linked 

to changes in the economy. When the economy improves, people are 

f i n a n c i a l l y  more ab le  to d r iv e  t h e i r  cars more o fte n  and thus  

increase the p ro b a b il ity  of being involved in a t r a f f i c  accident. 

Conversely th is  theory would have people driving less when the 

economy worsens because th e ir  money w il l  be otherwise exhausted 

on necessities. The NHTSA study indicates that alcohol-involved
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f a t a l i t i e s  do not appear to be adversely affected by the economy. 

Unfortunately the data were not broken down by s tate; thus, i t  is  

possible that aggregation o f economic changes and alcohol-involved  

f a t a l i t i e s  nationw ide  masked changes in some s ta te s  where the  

hypothesis might have been proved.

Crime incidence rates are affected by changes in individual 

crime ra tes . Riess (1980) discusses three major types of change in 

th is  area. There are, f i r s t ,  changes in opportunities to commit 

crimes which can lead to changes in individual crime rates. Obvious­

ly  the opportunity to drink and drive is more l ik e ly  to lead to  

an a lc o h o l- in v o lv e d  f a t a l i t y  than engaging in  e i th e r  d r in k in g  

or driving separately . S u ff ic ie n t  funds are required to own and 

operate a motor v e h ic le ,  as well as the excess funds necessary to 

permit becoming drunk at the local tavern. Second, changes in the 

size or structure of the offending group can a l te r  the group and, 

therefore , an ind iv idual member's ra te  of offending. There does not 

appear to be any research to support the notion that drunk drivers  

are a cohesive, informal group. But i t  is something to consider as 

the offense is treated with greater severity  and as more people are 

apprehended and subjected to o f f i c i a l  scrutiny. I t  is possible that  

i f  "labeling" were to  occur, convicted drunk drivers might seek the 

protection of an informal group and thus e f fe c t iv e ly  oppose e ffo rts  

to change th e ir  behavior.

F in a l ly ,  changes in the size and composition of crime networks 

w il l  a ffec t  an in d iv id u a l's  ra te  of offending. Again, i t  would 

not appear that the average drunk driver is  part of any criminal
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network except to the extent that a certa in  percentage are part of 

the population of chronic alcoholics.

Design V a l id i ty

Brown and Cowley's (1979) concerns about conceptual c la r i t y  and 

v a l id i t y  of causal linkages corresponds to extensive social science 

examination of potentia l threats to research v a l id i t y .  Cook and 

Campbell (1979) present four major categories of reseach design 

v a l id i ty :  (1) in ternal v a l id i ty ;  (2) s t a t is t ic a l  v a l id i ty ;  (3)

external v a l id i ty ;  and (4) construct v a l id i t y .  Each is  discussed 

below in the context of the present research.

In ternal v a l id i t y  re fers  to the degree of c e rta in ty  one has 

that the experimental or independent variab le  was actua lly  responsi­

ble fo r  the observed changes in the dependent v a r ia b le (s ) .  In other 

words, i f  we observe tha t  100 drunk drivers per month are arrested 

during each of the observations before the law is changed, and only 

50 per month are arrested on each of four subsequent observations, 

we might conclude tha t  the law "caused" the change. External v a l id i t y  

refers to the extent to  which the resu lts  can be generalized to  

other subjects, se tt ing s , and experiments. When in ternal v a l id i ty  

is  increased there w i l l  be a decrease in external v a l id i t y  due to  

the additional controls imposed. Campbell and Stanley (1966) and 

Kratochwill (1978) thoroughly discuss the nine factors that impact 

on internal v a l id i t y .

1. H istory: This re fers  to events that occur at approximately

the. same time as the independent variab le  is introduced and may be
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p art ly  responsible fo r  the changes in behavior subsequently observed. 

For example, i f  law enforcement patrol po licy  sh if ts  from t r a f f i c  

enforcement to burglary prevention at about the same time as the 

drunk driving law is  changed, the apparent "reduced" incidence of 

drunk drivers may be wrongly a ttr ibu ted  to the law. I f  the experi­

menter plans the observations so as to control p a r t ly  fo r  such 

confounding fac tors , the e f fe c t  of h istory  can be somewhat control­

led. I t  is  important to  note that h is to r ic a l  factors may not always 

be obvious.

2. Maturation: Subjects' age and, in so doing, change enough

to a l te r  subsequent observations. Minimizing time delays and monito­

ring subjects c losely can control some of the in terference. However, 

in the present study, lengthy time periods are required for time- 

series analysis.

3. Testing: When tests are used as the measurement device,

there w i l l  be a certa in  amount of posttest improvement that is due

to exposure to the tes t  during the pretest phase. In-person obser­

vations may also a l te r  subjects' behavior enough to threaten the

v a l id i ty  of the resu lts .

4. Instrumentation: Unreliable or inconsistent measurement

devices can create apparent "changes" where none ac tua lly  ex is t .  

Standardized and normed tests are more r e l ia b le .  One of the factors  

in t r a f f i c  f a t a l i t y  research is the time period between the crash 

and death. Some states have changed the time period from one year 

to six months, while s t i l l  others have reduced the time to t h i r t y  

days. This could create a bias i f  such a change occurred during the
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time period under study and i f  a large enough proportion of f a t a l i ­

t ie s  occurred during a time when they would have been considered 

crash-related.

5. M u lt ip le - In te rven tion  Interference: With a single N - -  

m ultip le  intervention design - -  there is  the p o s s ib i l i ty  of one 

intervention impacting the e ffec t  o f subsequent interventions. This 

can happen in two ways. F i r s t ,  where there is  a continuous in te r ­

vention design, even though the same intervention is introduced each 

time, the impact of second, th ird ,  and perhaps additional interven­

tions may build  upon the f i r s t  thus amplifying the e f fe c t .  Sometimes 

t h is  is  in te n t io n a l  - -  behavior m o d if ic a t io n  operates on t h is  

theory. Second, i f  the interventions are in te n t io n a l ly  varied, then 

the in teraction  between them w i l l  be important, because of possible 

confounding of resu lts .

6. In s ta b i l i t y :  Natural varia t ion  in the data series may lead 

the researcher to conclude wrongly that the "change" was due to the 

independent var iab le .  For example, i f  arrest rates f lu c tu a te  more or 

less randomly w ithin a certa in  range, the conclusion that any change 

is  experimentally derived may be incorrect.

7. Changes in Experimental Unit Composition: In any experiment 

where N > 1 there is  always the p o s s ib i l i ty  that some subjects w il l  

drop out - -  e ith er  vo lu n ta r i ly  by leaving or as a resu lt  of in ju ry  

or death . To the  ex ten t  th a t  a s ig n i f i c a n t  p ro p o rt io n  o f the  

group becomes unavailable, the study may have to be abandoned. This 

is  especially  true with the N=1 design. In the present study there 

is  c e r t a in ly  the l ik e l ih o o d  th a t  some sub jec ts  w i l l  drop out
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permanently as victims in drunk driv ing accidents. However, i t  is  

also assumed th a t  they  w i l l  be rep laced almost im m ediately by 

other "players" in the general population.

8. Reactive Interventions: The establishment of some interven­

tion  tha t is based on the unusual characteris t ics  of the baseline 

data may not be e a s ily  studied. When a program is established to 

respond to some perceived " c r is is " ,  once the c r is is  has passed, 

there may be no way of evaluating the effectiveness of the interven­

t io n .  Some anti-drunk driving campaigns may be included here - -  

e s p e c ia l ly  those launched fo l lo w in g  a sp ec tacu la r  loca l area  

accident.

9. Selection and In teraction  of Selection: In a design that

involves two or more groups, there may be a problem i f  the groups 

are formed pr io r  to  the experimentation. Membership in the groups 

may be due to factors tha t in teract with the intervention in both 

unknown and unknowable ways.

Most of the threats  to in ternal v a l id i t y  in the present study 

can be grouped under the headings of e ith e r  h istory  or m ultip le -  

in teraction  in terference. For example, those characterized as 

history include:

1. Anti-drunk d r iver  campaigns. These may be part of in tro ­

ducing the new law or may occur independently. In e ith e r  case i t  is  

d i f f i c u l t  to determine whether some drivers avoided drinking and 

driving because of the law i t s e l f  or because of the considerable 

additional media a tten tio n .

2. Election year fo r  county prosecutors and/or judges. This
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consideration is especia lly  prevelant now that a strong "grass 

roots" anti-drunk d r iver  lobby has been created nationwide. Such 

organizations as MADD (Mothers Against Drunk Drivers) w il l  draw 

public attention  to  criminal ju s t ic e  o f f ic ia ls  who appear to be 

"soft" on drunk d r ivers .  Public pressure can be e f fe c t iv e ly  marshal­

led against such o f f i c i a l s .  This pressure w i l l  often resu lt  in 

actions that are inconsistent with what would happen under natural 

circumstances. For example, penalties may become harsher in order 

to reduce public pressure and not because offenders deserve severe 

sentences.

3. Budget reductions that e f fe c t iv e ly  l im i t  the extensiveness 

of patrol a c t iv i t ie s  at the local or state le v e l .  For example, the 

Michigan State Police were res tr ic ted  to a specific  radius of patrol 

during Fiscal Year 1981. Many argue that th is  e f fe c t iv e ly  reduced

th e i r  a b i l i t y  to reduce t r a f f i c  f a t a l i t i e s  on Michigan highways.

4. Federal and state court cases decided during the study 

period that s ig n if ic a n t ly  altered some aspect of drunk driving  

enforcement. This includes changes in probable cause to stop a 

v e h ic le  and the types o f evidence adm issib le  in drunk d r iv in g  

cases.

5. Severe j a i l  and prison overcrowding problems. When the 

Federal courts become involved in state and local correctional 

in s t itu t io n s  and order reductions in prisoner populations, the 

l ike lihood  of drunk drivers being sent to j a i l  at a l l  might diminish 

to some extent because they are not considered heinous criminals. 

The greater deterrent e f fe c t  of the law w i l l  ce r ta in ly  be weakened
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under such conditions.

Combinations of m u lt ip le - in te rac t io n  and h is to r ica l  e ffects  

include:

1. Changes in local law enforcement polic ies tha t are not 

d ire c t ly  re lated to enforcement of drunk driv ing laws. For example, 

changing the emphasis from t r a f f i c  enforcement (where drunk drivers  

are more l ik e ly  to be encountered) to res identia l burglary preven­

t io n ,  which e f fe c t iv e ly  removes o ff ice rs  from highways w il l  impact 

the like lihood of apprehension.

2. Extensive media coverage o f a spectacular a lcohol-related

accident or criminal offense. When additional media attention

is directed at apprehending and punishing drunk dr ivers , criminal 

ju s t ic e  o f f ic ia ls  w i l l  fee l obligated to apprehend more drivers and 

impose more severe sanctions on the ones who are caught.

3. Changes in prosecutorial po licy . Each prosecutorial agency 

develops standard operating procedures for handling various types of 

offenders. Some may permit routine "bargaining" to lesser offenses. 

For example, i f  an in d iv id u a l  charged w ith  drunk d r iv in g  is  a 

f i r s t - t im e  offender, the prosecutor may agree to l e t  him/her plead 

g u i l ty  to driv ing-w hile -im paired , an offense carrying a less severe 

penalty. Such a policy may also be used i f  there are too many cases

to prosecute e f fe c t iv e ly  in court. So, on one hand, the policy can

be used to temper ju s t ic e  with mercy, while on the other, i t  becomes 

a labor-saving mechanism.

4 .  The development o f  new trea tm ent methodologies or the  

opening of new f a c i l i t i e s  fo r the treatment of alcohol abuse. In
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the absence of such a lte rn a tives  in the past, prosecutors and judges 

may have f e l t  tha t there was l i t t l e  sense in  processing some offen­

ders. A fter a l l ,  i f  nothing constructive can be done with the 

ind iv idu a l,  why bother?

The only th rea t  that appears to resu lt  sole ly  from m ultip le -  

in teraction  e ffec ts  is that of changes in other laws which may be 

alcoho l-re la ted , such as minimum drinking age or sale of alcohol by 

the glass on Sunday. In the present study, fo r  example, the increase 

in the minimum drinking age to twenty-one in late-1978 may have had 

an impact on f a t a l i t i e s  in a specific  age group. That impact would 

carry through into the overall alcohol-involved f a t a l i t y  ra te .  I t  

would also seem reasonable that the impact would have smoothed out 

by A p r i l ,  1983.

The second general th re a t ,  s ta t is t ic a l  conclusion v a l id i ty ,  

deals with the control of random error or the use of the wrong 

s ta t is t ic a l  technique, thus inva lida ting  the research conclusions. 

V a lid ity  here is essential fo r  establishing that there is  true  

c o v a r ia t io n  between the  o p e ra t io n a l iz e d  concepts under study. 

Furtherm ore, c o v a r ia t io n  is  one o f  the  basic requirem ents fo r  

establishing a casual re la t io n s h ip .

There are a v a r i e t y  o f  th r e a ts  to s t a t i s t i c a l  conclusion  

v a l id i t y .  F i r s t ,  the s ta t is t ic a l  technique may not be powerful 

enough to detect the presence of covaria tion . Because sample size is 

related to s t a t is t ic a l  power, the use of a l l  known observations over 

an extended period of time, as in the present study, should help 

to increase the chances of detecting covariation . This study used
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the Box-Jenkins tra n s fe r  function method fo r  evaluating intervention  

impact (Box and Jenkins, 1976), which is part of the time-series  

analysis procedure ava ilab le  in the BIOMED s t a t is t ic a l  package. I t  

is  considered to be one of the most robust s ta t is t ic a l  treatments 

available  fo r  analyzing tim e-series  data.

A low level of r e l i a b i l i t y  in the measures can also constitute  

a threat to s t a t is t ic a l  conclusion v a l id i t y .  I f  the measure does 

not consistently measure what i t  is intended to measure, the stan­

dard error is in f la te d  and existing covariation may be obscured. 

The principal control in the present study was the use of aggregate 

outcome measures. I f  the data collected had been based upon in d iv i ­

dual drivers or accidents, then there might have been a problem. 

This type of th reat is a problem when analysis is  based upon p a r t ic ­

ular data co llec tion  subsystems, such as counties or individual law 

enforcement agencies. The impact of random ir r e g u la r i t ie s  in local 

ju r isd ic tio ns  over time is minimized when data are aggregated at the 

regional or national le v e ls .  This is hopefully true  in the present 

study where aggregation at the state level w i l l  cancel out any 

random error at the county le v e l .  Id e n t if ic a t io n  of systematic 

patterns or trends may be somewhat more accurate when inferred from 

aggregated data. The reverse side of th is  problem is aggregation 

bias. Here the sought-after impact exists  in  isolated places but is 

obscured when the data are aggregated.

The major point to  th is  study is  the impact of the intervention.  

Low r e l i a b i l i t y  a t ,  and a f te r ,  the point of intervention threatens 

in terp re ta tion  of the f ind ings . I f  there is  a high degree of random
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error in the manner in which the intervention is implemented from 

month to month, there is not l ik e ly  to be tru e  covariation between

the intervention and the dependent t im e-series . In the present

study one of the issues that w i l l  be addressed is that of implementa­

tion in te n s ity . For example, when a law goes into e f fe c t  ( in terven­

t io n ) ,  i t  may not be agreed as to whether i t  should be enforced

to the maximum from the f i r s t  day forward. Perhaps some ju r is d ic ­

tions are slower to implement than others. In the present study, 

the intervention is tested for both immediate and gradual impact. 

This should account fo r  both types of agencies.

Cook and Campbell (1979) id e n t i fy  the la s t  two general threats  

as "random irre levancies in the experimental setting" and "random 

heterogeneity of respondents". In the f i r s t  instance, the threat  

stems from a l l  of the "other" influences that might impact the 

frequency o f  acc idents  th a t  are not e x p l i c i t l y  de fined  in the  

analyses. Some of these influences have been controlled by s p e c if i ­

cation o f systematic trends, seasonal, and other autocorrelation  

components present in  the dependent var iab les . Again, the d if fe re n ­

t i a l  impact of these factors was controlled through the use of

aggregate data across a l l  ju r is d ic t io n s  in each s ta te . Once again, 

th is  causes problems fo r  analysis at the micro-level of individual 

ju r isd ic t io n s  ( e .g . ,  counties and large metropolitan areas). I t  

should also be noted tha t there are at least two d i f fe re n t  perspec­

t ives  depending on which level is  selected. At the macro-level, i t  

is the overall reduction in alcohol-involved t r a f f i c  f a t a l i t i e s ;  at 

the micro-level ( i . e . ,  county) i t  is the fashion in which the law
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was implemented and the re lationsh ip  between implementation and 

changes in alcohol-involved f a t a l i t i e s .

The f in a l  th rea t is the "random heterogeneity of respondents", 

or the random error associated with sampling of subjects from the 

target population. As already noted, the present study did not use a 

sample of known alcohol-involved f a t a l i t i e s ,  but ra ther a l l  such 

f a t a l i t i e s .  To the extent that some f a t a l i t i e s  were never reported, 

they were lo s t .  However, i t  is not l ik e ly  that a s ig n if ic a n t  number 

of such f a t a l i t i e s  are lost e n t i re ly .  I t  is  more l ik e ly  that some 

alcohol-involved f a t a l i t i e s  are recorded as non-alcohol accidents. 

There does not appear to be any research estimating th is  p art icu la r  

ra te  of error .

External v a l id i t y  answers the following question: assuming that  

i t  can be confidently  concluded that there is  a causal re la tionsh ip  

between the focal var iab les , to what extent is  th is  causal re la t io n ­

ship generalizable across persons, settings, and times? One o f  the 

major threats to external v a l id i t y  is the in te raction  of selection  

and treatment. Generalization o f findings to  some subgroups in the 

general population w i l l  not be possible. For example, analysis of 

sex or by age group are frequently lost in overa ll aggregation. To 

the extent that some id e n t i f ia b le  subpopulation may be more s ig n i f i ­

cantly impacted by the law, the present study attempts to id e n t ify  

the existence of such an impact at the local le v e l .  I f  a s ig n if ican t  

intervention e f fe c t  can be found in one part of the s ta te , when 

there was no s ig n if ic a n t  statewide impact, th is  would support the 

theory tha t s ig n if ic a n t  findings can be lost i f  data are aggregated.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



78

Given d if fe r in g  characteris t ics  of law enforcement agencies and 

laws in d i f fe re n t  states, i t  would be misleading to attempt to 

generalize Michigan's findings to other states or even other j u r i s ­

dictions within Michigan. The best that is possible in the present 

study is  to make visual comparisons between states based on the 

plotted tim e-series data and make note of any d is s im i la r i t ie s .

The in te raction  o f setting and treatment represents the second 

major type of th reat to  external v a l id i t y .  G e n e ra l iz a b il i ty  is 

l im ited  because the implementation e ffects  may be due to the p a r t i ­

cular socio-cultural se tt ing . Although explored in the present 

study there are separate levels of analysis possible, each somewhat 

more global than the one before. At the county le v e l ,  i t  is  possible 

to  evaluate the extent to which contiguous counties, presumably 

exposed to the same intervention at the same time, react d i f fe r e n t ly .  

In other words, what happens to the re la t iv e  incidence of alcohol- 

invo lved  f a t a l i t i e s  in two bordering counties  ( e . g . ,  Kent and 

Muskegon), as compared to two physically separated counties ( e .g . ,  

Macomb and Kent), or two e n t ire ly  d iss im ila r  counties ( e .g . ,  School­

c ra f t  and Wayne)? I f  the setting exerts enough influence to vary 

the results  of the implementation, the th reat to external v a l id i t y  

must be taken s e r io u s ly .  Another le v e l  is  th a t  o f  aggregated  

counties w ith in  a s ta te . In the present study th is  w i l l  be done on 

the basis of population and perception of the law's overall impact. 

At the next le v e l ,  across states, i t  is possible to evaluate the 

r e la t iv e  impact of changes in the fourteen intervention states and 

determine whether the character of the intervention is  the same in
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each s ta te . Again, i f  the impacts are a l l  substan tia lly  in agree­

ment, i t  might be concluded that the impact is independent of i ts  

surroundings - -  at least at the aggregate le v e l .

The f in a l  in teraction  that poses a threat to  external v a l id i t y  

is that of h istory and in tervention . I f  the intervention occurred 

during especia lly  unique h is to r ica l  circumstances, then the findings  

might be of l im ited  value both w ithin and outside the experimental 

setting . By comparing several s ta tes , a l l  experiencing the same 

general experimental treatment, th is  p a rt ic u la r  th reat w i l l  be 

easier to id e n t ify  and contro l. Furthermore, by co llecting  data 

across an extended time period, unusual trends in the data w i l l  

hopefully become v is u a l ly  obvious and can then be controlled s ta t is ­

t i c a l l y .

Construct v a l i d i t y ,  the  la s t  general category of research  

design v a l id i t y ,  deals with c lear specification  of the concepts 

under study. I f  the concepts are not eas ily  understood, "public 

s a fe ty"  versus " a lc o h o l- in v o lv e d  f a t a l i t i e s , "  then i t  may be 

d i f f i c u l t  to establish a causal re la t io n sh ip . Cook and Campbell 

(1963) id e n t ify  two c lose ly  re lated biases at work against construct 

v a l id i t y .  The f i r s t  is  "mono-operation bias" and the other "mono­

method bias". The use of single ind ica tors , in mono-operational 

bias, prevents an assessment of convergent v a l id i t y ,  o r , put d i f f e r ­

en tly ,  the extent to  which d i f fe re n t  measures of the same concept 

achieve the same re s u lt .  Methodologically th is  is  referred to as 

between-methods t r i a n g u la t io n .  In the  present study only one 

measure of alcohol involvement was used and tha t is based on o f f ic ia l
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determination by law enforcement in the case of an arrest or medical 

authorities  in the case of an autoposy A more complicated question 

at the county level is when did the ju s t ic e  system begin implementa­

t io n  of the new law. I t  is assumed that a thorough determination of 

local impact requires m ultip le  indicators: a rres t ,  prosecution, and 

conviction ra tes . The present study considers only arrests and 

alcohol-involved f a t a l i t i e s .

There is a potentia l th reat to construct v a l id i t y ,  which Cook 

and Campbell (1979) re fe r  to as "confounding constructs and level of 

constructs". This source of in v a l id i ty  occurs when there is  uneven 

implementation and/or measurement of only one subset of a l l  possible 

levels of the outcome var iab le . One of the intentions of th is  study 

is to evaluate the implementation of the law at the local ju r is d ic ­

t io n  l e v e l .  The th eo ry  is  th a t  the d i f fe r e n c e  in th e  outcome 

measure, alcohol-involved f a t a l i t i e s ,  is d i re c t ly  re la ted  to the 

manner in which the law was implemented by agencies at the local 

le v e l .  I t  is  expected that ju r isd ic t io n s  with s ig n if ican t decreases 

in alcohol-involved f a t a l i t i e s  exhibited a greater investment in 

preparing fo r  and implementing the new law.

A th reat is  also contributed by the interaction  of some in te r ­

ven tio n  occurring  a t  approxim ate ly  the same tim e the  new law 

takes e f fe c t .  Representative of th is  threat would be a change in 

the legal drinking age. Michigan made i t s  las t  change in 1978 

and there may have been a residual impact in the 1979 data series .  

Adequate research ex is ts  to indicate that an id e n t i f ia b le  proportion 

of a lcohol-re lated f a t a l i t i e s  involve drivers under the age of 21
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of alcohol-re lated f a t a l i t i e s  involve drivers under the age of 21 

(Douglass, F i lk in s ,  and Clark, 1974; Douglass, 1979; Cucchiro, 

F e r r e i r a ,  and Sicherman, 197 4 ) .  C lose ly  l in k ed  to  o th e r  known 

interventions, are the unknown - -  or unknowable - -  v a r ie ty .  This 

category includes changing economic conditions, s h if ts  in the age of 

the driving population, and changes in driving habits. The problem 

with such factors is th a t  i t  is d i f f i c u l t ,  i f  not impossible, to  

determ ine when they  took e f f e c t .  This is p a r t i c u l a r l y  t ru e  of  

changing economic c o n d it io n s .  Other types o f  changes include  

"sh ifts"  that occurred over time and with subtly. The advantage to 

using the change in the law is that i t  simply happened, a l l  at once, 

at the stroke of midnight on March 31, 1983. But the e f fe c t iv e  date 

of the law and when the impact occurred could be very d i f fe re n t .

Triangulation

Triangulation involves the combination of d i f fe re n t  methodo­

logies in the study of a single problem. I t ' s  purpose is to  moderate 

or elim inate challenges to v a l id i t y  by approaching the research 

question from m ultip le  perspectives.

Denzin (1978) argues that m ultip le  researchers, each using a 

d if fe re n t  methodology, are in fe r io r  to  a single researcher using 

m ultip le  methodologies. F i rs t ,  each research method provides a 

d if fe re n t  view of r e a l i t y .  This can be likened to holding a prism 

up to the l ig h t  and then moving i t  to bend the l ig h t  to create  

varying colors. I f  each time the prism is turned someone d if fe re n t  

views the resu lt ing  l ig h t ,  then a complete understanding of the
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prism's impact w i l l  not eas ily  be developed. In alcohol abuse 

research, some researchers study price contro ls , others investigate  

off-premise sales. While each may reference the work of the other, 

the referenced method or approach is not an integral part of each 

study. I f  both methodologies were combined in the study of public 

consumption, a new dimension, heretofore missed, would presumably 

evolve. The second point stressed by the author is application of 

m u lt ip le  methods. Each researcher in je c ts  h is /h e r  own set of 

values, biases, and assumptions into the research design. This 

tendency cannot be overcome by simply understanding the technical 

aspects of the methodology used, but would require a complete and 

to ta l  understanding of the person who did the research. In the area 

of alcohol abuse research personal motivation is l ik e ly  to a t trac t  

people with widely varying opinions on alcohol and i ts  impact on 

society. Assuming tha t  th is  problem cannot be controlled in any 

consistent fashion, then the best a lte rn a tive  is to use m ultip le  

methodologies and evaluate whether the resu lts  generated by each 

approach are consistent.

There are four basic types of tr ian g u la tio n  according to Denzin

(1978). They are tr ian g u la tio n  by (a) data, (b) investigator, (c) 

theory, and (d) method. The last is pertinent here, s p e c if ic a l ly  

"between-method" tr ia n g u la t io n .  While the opposite, "within-method", 

involves the use of a single methodology, such as a survey, in 

d if fe re n t  ways, tr ian g u la tio n  between-method requires that d i f fe re n t  

methods be applied to the same question. The combination of d is s i­

m ilar methods is considered more e f fe c t iv e  and accurate than the
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within-methods approach (Denzin, 1978; Webb, 1966).

In order to  use the between-method approach, the researcher 

must consider the requirements and l im ita t ions  inherent in the 

technique. F i r s t ,  the method must be well suited to the research 

problem. In the present study, the analysis of changes in a trend, 

especia lly  over a long time period, can best be evaluated by the use 

of t im e -s e r ie s  a n a ly s is .  T im e-s e r ies  e i th e r  smoothes out the  

disturbance created by atypical data points or permits accurate 

id e n t i f ic a t io n  of those points. Once id en t if ie d  such data irregu­

la r i t i e s  can be omitted. This technique works best when there are 

only a few extreme scores. The other methodological technique

involves use of a survey to establish how local agencies implemented 

the new law and how e f fe c t iv e  they believed i t  was in reducing 

alcohol-involved f a t a l i t i e s .  This is a cross-sectional design 

measuring individual perceptions at a single point in time. Those 

agenices indicating a strong b e l ie f  that the law had been s ig n i f i ­

cantly  e f fe c t iv e  were aggregated and th e ir  perception was tested by 

intervention analysis. The combination of methods permits compar­

ison of the actual e f fe c t  and the perception of the e f fe c t  by those 

presumably responsible fo r  creating i t .

Methods should be selected with th e ir  theoretica l relevance' in 

mind. To study an a c t iv i t y ,  such as alcohol-involved f a t a l i t i e s ,  

whose occurrence s h if ts  over time and appears to occur randomly, 

tim e-series is probably the only e f fe c t iv e  technique ava ilab le . The 

cross-sectional approach uses only a small portion of the overall 

picture from which to draw conclusions. This can create d is to rt io n .
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For example, on the one hand, i f  each of the months immediately 

surrounding the date of impact experienced unusual f a t a l i t y  a c t iv i ty ,  

then s ta t is t ic a l  conclusions would be misleading. On the other 

hand, implementation a c t iv i t ie s  are not going to change because 

respondents were asked th e ir  opinion a fte r  the implementation had 

occurred. I t  is  also not l ik e ly  that th e ir  opinion of the law's 

e ffe c t  w i l l  change much. Based on these points, i t  seems that the 

combination of methods w i l l  work. The combination of methods chosen 

are an appropriate means of measuring the two types of a c t iv i t ie s  

and provide d i f f e r e n t  persp ec tives  from which to approach the  

problem. Hence tim e-series  analysis was used to assess patterns 

of a lcohol-re la ted  f a t a l i t i e s  and cross-sectional analysis was used 

to examine the implementation process.

Quasi-Experimental Design

S c ie n t i f ic a l ly  acceptable analysis of an intervention requires 

a technique that rules out competing explanations of the dependent 

variab le ( i . e . ,  the e f fe c t  or r e s u l t ) .  The classical experiment 

provides the best opportunity to keep external influences at a 

minimum. This method o f  comparing the r e l a t i v e  e f fe c t iv e n e s s  

of a treatment wcfuld involve the random assignment of subjects to 

d if fe re n t  treatment groups. In the present study that would involve  

selecting two separate ju r is d ic t io n s  and manipulating the enforce­

ment of the law. This would have to involve two conditions: F i r s t ,

the complete absence of any law prohibiting drinking and driv ing;  

and second, that there be no enforcement of an existing  law, regard-
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less of the consequences.

The most commonly applied methodology is  corre la t ional analysis 

using natural varia tions in actual events. For example, a researcher 

might find that states with higher imprisonment rates (a measure of 

certa in ty ) or longer sentences (a measure of severity ) also have 

lower average crime ra tes . This would be substantiated by a high 

p o s it iv e  c o r r e la t io n  between th e  independent v a r ia b le s  ( e . g . ,  

c erta in ty  and severity ) and a decrease in the dependent variab le ,  

the crime r a t e .  S t a t i s t i c a l  c o n tro ls  are used to  counter the  

influences of such demographic variables as urbanization, race, sex, 

and income, because real controls are im practica l.  Cook's (1977) 

review of many such studies reveals strong support fo r the deter­

rence model with respect to t ra d it io n a l  c r im in a l i ty ,  especia lly  for  

certa in ty  of arrest and severity  of the penalty. The methodology 

has been subjected to considerable c r i t ic is m  by Blumstein, Cohen, 

and Nagin (1978) because of errors created by technical problems in 

measuring the crime ra te ,  confounding of incapacitation with deter­

rence, and the p o s s ib i l i ty  tha t  level of crime affects  sanctions 

imposed - -  not the other way around. Correlational analysis has 

been l i t t l e  used in  th e  study o f  t r a f f i c  laws. The exception  

appears to be V o tey 's  (1978) study o f  Scandinavian an t i-d ru n k  

driving laws.

Macro-level and M icro-level Analysis

At the m acro-level, the statewide impact o f anti-drunk driving  

laws is evaluated through the use of interrupted tim e-series analysis
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across 14 states.

At the m icro-level of analysis, also using interrupted time- 

series, the impact o f the same intervention is evaluated from the 

perspective of a single s ta te ,  Michigan. Data analysis at the 

micro-level used alcohol-involved data tha t were aggregated on a 

standardized census basis ( e .g . ,  urban, suburban, and r u r a l ) .  While 

the second phase of the m icro-level analysis also used interrupted  

time-series to evaluate post-in tervention impact, counties were 

aggregated on the basis of survey resu lts  which asked questions 

concerning how criminal ju s t ic e  agencies implemented the new law in 

th e ir  ju r is d ic t io n s .  This speaks d ire c t ly  to the issue of whether 

agency implementation is re la ted  to the impact of the law.

Time-Series Analysis

The non-equivalent m ultip le  tim e-series design addresses the 

greatest number of a l te rn a t iv e  explanations fo r a hypothesized 

re lationship  where even modest controls are not possible. The 

technique evolved out of f ru s tra t io n  experienced by researchers who 

were faced with problems of establishing controls fo r  "one-shot case 

studies" and "one group pretest/posttest"  designs. Without real 

l i f e  controls, the g e n e ra l iz a b i l i ty  of the resu lts  is also suspect.

The o bservation s  may be actua l or th e y  may be surrogates ,  

such as to ta l  arrests fo r  a given month as an ind icator of actual 

crime events. The in tervention is defined as a non-random, discrete  

event with id e n t i f ia b le  charac te r is t ics . While the intervention may 

not always be a tru e  experimental independent variab le , i t  is  s t i l l
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necessary to define i t  p recisely . Using typ ica l tim e-series nota­

tion  (Campbell and Stanley, 1966), observations are designated by 

"0" abd the intervention is  shown as an " I" :

Each "0" represents the number of actual alcohol-involved fa ta l  

accidents fo r each month in a series and " I"  represents a change in 

the anti-drunk driv ing law in the state being studied. Following 

the intervention ( I )  are more monthly observations of alcohol- 

involved f a t a l i t i e s .  The second row of notation represents a time 

series that experienced no change in penalties re la t iv e  to drunk 

driving during the same time period as the f i r s t  series. Para lle l  

time series data permits comparison of the two data sets - -  one 

experiencing a s ta tu tory  change, the other experiencing no change - -  

to determine whether the change made a s ig n if ican t  impact on alcohol - 

invo lved  f a t a l i t i e s  w h ile  c o n t r o l l in g  fo r  random changes over 

time.

The most objective measure of whether the law has been success­

fu l is  a s ig n if ic a n t  decrease in alcohol-involved f a t a l i t i e s  fo llow ­

ing implementation of the new law. Furthermore, alcohol-involved  

arrests provide an objective measure of any changes in the volume of 

drunk drivers being brought into the criminal ju s t ic e  system. An 

increase in alcohol-involved arrests would indicate increased law 

enforcement a c t iv i t y .  That a c t iv i t y ,  regardless of the underlying

0 0 0 0  I 0 0 0 0  
1 2 3 4 1 5 6 7 8

0 0 0 0 
1 2  3 4

0 0 0 0 
5 6 7 8
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motivation, is assumed to deter the average person from engaging in

the proscribed behavior. Classical deterrence theory would hypothe­

size that an observed reduction in alcohol-involved f a t a l i t i e s

results  from one of two conditions: 1) Ind iv iduals  tempted to drink

and drive are deterred from even try ing  and thus do not expose

others or themselves to a p o s s ib le  a c c id e n t ,  and 2) increased  

a c t iv i ty  by law enforcement conveys the impression that there is  a 

s ig n if ic a n t ly  greater chance of being detected i f  one drinks and 

drives. I f  there were a s ig n if ic a n t  decrease in alcohol-involved  

f a t a l i t i e s  and a s ig n if ic a n t  increase in alcohol-involved arrests at 

the same time, th is  would be strong evidence tha t  the c lassical  

deterrence model works.

Time series analysis o ffe rs  a methodology fo r  evaluating change 

produced in nonrandomly selected groups, by events where the resear­

cher has system outcome measurements across time which are beyond 

the researcher's contro l. In order to  measure the effectiveness of 

an in tervention, i t  must f i r s t  be determined that there has been a 

change, and that the indicated event is  probably the cause. Inas­

much as the experimenter has no control over assignment of in d iv i ­

duals to "experimental or "control" groups in  the t ra d it io n a l  sense, 

time series analysis provides a sound methodological approach for  

evaluating the change between them in the absence of such controls. 

The method is p a r t ic u la r ly  useful in ex post facto research when the 

intervention was e n t i re ly  unplanned, such as following natural 

disasters or p o l i t ic a l  revolutions. A d d it iona lly ,  time series 

allows evaluation of an in tervention impact which may not be read ily
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obvious at one single point in time, but instead becomes obvious 

over time as the e f fe c t  accumulates. As w i l l  be seen in the present 

study, i t  is  important to  be able to measure gradual change. The 

design focuses on the en t ire  process over time rather than one 

discrete or cross-sectional outcome measure which might present an 

inaccurate picture of the real impact. Time series also d irects  the 

researcher's attention  at the e n t ire  h is to r ic a l  pattern surrounding 

the process under examination and permits discussion of that overall 

pattern as part of the intervention analysis.

In time series analysis, an "experimental" e f fe c t  is said to 

occur when a noticeable f lu c tu a tio n  in the series , v isu a lly  or 

s t a t is t ic a l ly ,  appears following the in tervention . The f luc tuation  

must d i f f e r  s ig n if ic a n t ly  from the level of the series prior to the 

in tervention. A ll random and seasonal varia tions must be removed 

from the raw series in order to assess c le a r ly  the magnitude and 

direction  of the change. The experimental e f fe c t  is recognized 

only vf a l l  competing a lte rn a t iv e  explanations have been eliminated.

The t ra d it io n a l  procedure fo r  selecting the most appropriate 

Autoregressive Integrated Moving Average (ARIMA) model fo r  a p a r t i ­

cular time series is  presented i f  Figure 6 . The f i r s t  stage in the 

process involves estimating a l ik e ly  model based on some preliminary  

observations of the raw (undifferenced) series . An attempt is then 

made to confirm the a p p l ic a b i l i ty  of the selected model through 

s ta t is t ic a l  estimation. Next, the parameter estimates developed in 

stage 2 are more r ig o ro u s ly  te s te d  u n t i l  they  are found to  be 

satis fac to ry , not necessarily p erfec t ,  but "good enough". Accor­
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ding to stage 3, i f  the model does not meet the standard s ta t is t ic a l  

requirements, the process must be in i t ia te d  over. U ntil  the best 

model is developed, i t  is pointless, i f  not counterproductive, to  

evaluate the impact o f any intervention.

At the fourth stage, intervention must be hypothesized to have 

occurred in a spec if ic  fashion, fo r example, immediately or gradual­

ly .  While the s t a t is t ic a l  procedures may well confirm th a t  something 

did happen to the series , the researcher must be s a t is f ie d  tha t what 

is demonstrated s t a t is t i c a l ly  did ac tua lly  happen. For example, 

the s t a t is t ic a l  resu lts  may ind icate that fo llowing the in tervention ,  

the in tervention , there was a 30% decline in fa ta l  t r a f f i c  accidents. 

Returning to the plotted series and looking at the actual data, the  

researcher may discover that there appears to be no v is ib le  decrease. 

In th is  example, the mathematical conditions of time series analysis  

were met, but the s ta t is t ic a l  analysis does not accurately r e f le c t  

r e a l i t y .  At th is  point the researcher begins the model develop­

ment a l l  over.

According to  Hartmann e t  a l . ( 1 9 8 0 ) ,  v is u a l an a lys is  o f  

changes in time series data is generally considered unreliab le  for  

two reasons. F i r s t ,  the "experimental" e f fe c t  may be small or 

otherwise d i f f i c u l t  to  detect, and second, the observations may be 

s e r i a l l y  dependent. In the  f i r s t  in s ta n c e ,  one or more o f the  

following occurs: (1) The results  of the visual analysis w il l  be

s t a t is t ic a l ly  unre liab le ; (2) baseline trends are d i f f i c u l t  to 

separate  from experim enta l e f f e c t s ;  and (3 )  th e  human eye has 

considerab le  d i f f i c u l t y  d is t in g u is h in g  between e x p e r im e n ta l ly
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Stage 1: IDENTIFICATION

Stage 2: ESTIMATION

Stage 3: DIAGNOSTIC
CHECKING

no

yes

Stage 4: INTERVENTION
ANALYSIS

yes no
Satisfactory  ?

S atisfactory  ?

Describe the impact

Evaluate actual l ike lihood of 
s ta t is t ic a l  resu lt

Choose one or more theoretica l  
ARIMA models to test

Check the candidate models for  
s ta t is t ic a l  adequacy

Estimate the parameters of the 
selected theoretica l models 

chosen in stage 1.

Hypothesize the character of the 
in tervention and evaluate  

s t a t is t i c a l ly

Figure 6. Four Stage Process fo r ARIMA Model Development.
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derived and random events when scores are highly variab le . This last  

point becomes obvious through inspection of plotted raw time series  

(see Appendix B, p 226 , fo r  example). However, Granger and Newbold 

(1977) make an argument that visual inspection of the orig ina l  

data series is  important and is as useful as any other procedure 

because visual inspection can help determine i f  there is  a seasonal 

pattern in the series. A quick visual analysis w i l l  usually reveal 

a seasonal pattern . Knowing at least th is  much helps to d irect  

the analyst in determining whether to  include seasonal coe ff ic ien ts  

in the model development process.

The second major problem, s e r ia l  dependency, is  much more 

subtle. B r ie f ly  s tated , because of ser ia l  dependency, temporally  

ordered observations in a time series may not be s t a t is t ic a l ly  

independent and lack  o f  understanding about th a t  r e la t io n s h ip  

can cause problems. Jones and Joscelyn (1978) indicate that when 

measures are s e r ia l ly  dependent, visual analysis w il l  agree less 

often with s ta t is t ic a l  analysis.

The type and magnitude of seria l dependency is assessed by 

calculation of autocorrelations (ACF) and p a r t ia l  autocorrela­

tions (PACF) between observations in a series. Each corre la tion  is  

referred to as a " lag". A "lag-1 ACF" is  computed by pairing the 

f i r s t  with the second observations, the th ird  with the fourth , and 

so on. The lag-2 ACF then pairs scores that are two in terva ls  apart; 

lag-3 uses pairs that are three in te rva ls  apart, until  the series 

is  exhausted. Although r e l ia n c e  on lags beyond N/4 ACF is  not 

recommended (Box and Jenkins, 1976), the ACF plots presented in
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the various appendices are extended to lag-30 in order to  be certain  

that there were no aberrations la te  in the series . This is particu­

la r ly  important in the present study because in some states the 

experimental in tervention occurs closer to the end of the series 

than the beginning, and any s ig n if ican t  s t a t is t ic a l  a c t iv i t y  beyond 

the recommended N/4 lags might adversely impact accurate assessment 

of the in tervention .

There are three basic properties in an observed tim e-series:  

(1) The observed series is s tationary or nonstationary, and i f  

the l a t t e r ,  there w i l l  be a degree of "d ifferencing" required to  

produce s ta t io n a r ity ;  (2) the order of the autoregressive component; 

and (3 )  the  order o f the  moving average component. The model 

becomes integrated when various combinations of a l l  three are used 

to generate a s tationary  t im e-series . A "stationary" time series is  

defined as one in which the series remains in equilibrium  around a 

constant mean le v e l ,  although i t s  o s c il la t io n s  around that mean 

need not be random. I f  the series is  not s ta tionary , with v is ib le  

evidence in the ACF or PACF of s ig n if ic a n t  corre lations between 

points in the series , then successive degrees of d ifferencing must 

be applied un ti l  the resulting  series e i th e r  becomes stationary or 

is as close as possible. A raw series may be l in e a r  ( 1 ,3 ,5 ,7 ,9 ,  

e t c . ) ,  quadratic (1 ,4 ,9 ,1 6 ,2 5 ,3 6 ,  e t c . ) ,  or possessed of some 

random progression. S ta t io n a r ity  requires that the structure and 

parameters of the series not change as a function of tim e. ARIMA is  

a predictive s ta t is t ic a l  technique and, as such, assumes some kind 

of re g u la r i ty  or s t a b i l i t y  in the data. I t  should also be noted
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of re g u la r ity  or s t a b i l i t y  in the data. I t  should also be noted 

that the data need not be overly  stab le . This condition is  referred  

to as the need fo r  weak s ta t io n a r i ty  and is necessary in order to  

permit detection of small but s ig n if ican t f luc tuations that would be 

overwhelmed i f  the model were made overly s ta tionary .

Development of a data series with no id e n t i f ia b le  trend begins 

with visual inspection of the undifferenced time series. There may 

be up to three parameters in the f in a l  white noise ARIMA model, and 

each is usually represented by a p, d, or q: "p" stands fo r  Autore­

gressive (AR); "d" fo r D ifferencing; and "q" fo r Moving Average 

(MA). According to Glass, W illson, and Gottman (1975) i t  is more 

important to id e n t ify  d̂ c o rrec tly  than £  or £ .  Under- or over­

d ifferencing is to be avoided. D ifferencing causes each pair of 

values to be subtracted from each other u n ti l  there is  a resulting  

series of identica l values. In the e a r l ie r  example, the l inear  

series would be made s tationary  a f te r  a single d ifferencing: 2 = 

(3 -1 ) ,  2 = (5 -3 ) ,  2 = ( 7 - 5 ) ,  2 = (9 -7 ) .  The quadratic trend would 

require a second-order d iffe renc ing  (differenced tw ice ):  3 = (4 -1 ) ,

5 = (9 -4 ) ,  7 = (1 6 -9 ) ,  and then 2 = ( 5 -3 ) ,  2 = (7-5 ) and extending 

the trend unti l  only 2 's  re s u lt .  The order of these processes 

denotes the number o f p r io r  observations th a t  are included as terms 

in the systematic portion of the observations' stochastic or error  

component. Inspection of ACF a f te r  each d ifferencing w il l  show 

whether the series is  being under- or over-differenced. The former 

leaves residual dependence between observations that would have been 

absent otherwise. When over-d ifferenced, fo r example, the lags
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"explode" and the series resembles an upside down Christmas tre e ,  

with i t s  "branches" made of extreme lag correlations a lternating  

positive/negative and decaying very slowly. Regardless of whether 

the order of d ifferencing used ju s t  before th is  one made the series 

stationary , and in th is  case i t  obviously did not, i t  is time to 

stop increasing the d ifferenc ing  component and begin concentrating 

on the AR and MA components. A model exh ib it ing  a white noise raw 

series (undifferenced) would have the following notation: ARIMA 

( 0 ,0 ,0 ) .  I f  there is  e ith e r  an AR or MA component in the series, 

the number of such components w i l l  be noted by use of 1, 2, or 3. 

For example, i f  a series were a "second-order moving average, with 

no seasonal component", i t  would appear as ARIMA ( 0 ,0 ,2 ) .  I t  should 

also be noted that the order of d ifferencing may be influenced when 

AR or MA components are added to the model. All of the factors in a 

model in te rac t  and thus the influence of each changes with the 

introduction o f additional components or a lte r in g  the factoring of 

existing components. This b as ica lly  means that a parameter estimate 

meeting the specified c r i t e r i a  ( i . e . ,  nonredundant and a s ign ifican t  

t-score) may be a ltered and have to be removed with the introduction  

of an additional component meant to suppress s ig n if ican t residual 

ACF spikes. While i t  may appear that there is  no upper l im i t  on the 

magnitude of these orders, there is some research which suggests 

that there may be some l im i ts .  Glass, e t  a l . (1975) discovered 

that only 2% of 100 studies using tim e-series analysis had more 

than one autoregressive term. Furthermore, McCain and McCleary

(1979) reported tha t they did not f ind a single "mixed" process,
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which is one containing both autoregressive and moving average 

components. Over h a l f  o f the  s e r ie s  s tud ied  by G lass , e t  a l . 

(1975) required no d ifferencing and only required d ifferencing  

beyond the f i rs t -o rd e r

In the process of determining acceptable models, McCleary and 

Hay (1980) indicate that parameter estimates must be s ig n if ican t  jind 

stationary . The BIOMED (Dixon, 1983) package produces the parameter 

estimates for each order of each model component and the accompany­

ing t - s t a t i s t i c .  A s ig n if ican t  t - s t a t i s t i c  does not always guaran­

tee an acceptable white noise model - -  the residual ACF must also be 

inspected to ensure there are no s ig n if ic a n t  lags, especially  the 

f i r s t  two ( la g -1 ,  lag-2) and the seasonal lags ( la g -6 ,  lag-12, 

and lag -24 ) .  One other ind icator of model inadequacy is a para­

meter estimate that is greater than .90. This excessively high 

estimate, according to McCleary and Hay (1980), indicates parameter 

redundancy, making the model useless even i f  there are no s ig n i f i ­

cant lags (white noise) in the residual ACF.

Cross-Sectional Analysis

The im plem entation survey u t i l i z e d  in  t h is  study provided  

data used in the cross-sectional analysis. The questions asked 

in the survey s o l ic ite d  information on the degree of preparation 

engaged in at the local level p rior to  April 1, 1983, the date that 

the new anti-drunk driv ing law became e f fe c t iv e .  The survey was 

designed around Edwards (1980) implementation model and sought 

information about Conmunication, Resources, D isposition, and Bureau­
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cracy. The results  from the survey explain what, i f  anything, local 

criminal ju s t ic e  agencies did in preparation fo r the new law. This 

is important because of the theore tica l position being advanced in 

th is  study that i f  a law is to be e f fe c t iv e ,  the responsible agency 

must engage in id e n t i f ia b le  preparatory a c t iv i t y .  Such a c t iv i ty  can 

include requesting additional resources; attending interagency 

meetings with others who w i l l  be involved in implementation; and 

changing standard operating procedures.

In the present study, the re la tionsh ip  between the outcome 

variables would appear thus:

Implementation ^  Arrests ^  F a ta l i t ie s

Id e a l ly ,  th is  model is  interpreted to mean that local criminal 

ju s t ice  agencies engaged in implementation a c t iv i t ie s ,  then 

increased the number o f  alcohol-involved arrests which eventually  

reduced the number of alcohol-involved f a t a l i t i e s .  For purposes of 

survey analysis, Rosenberg (1968) would suggest that th is  model 

represents  two d i s t in c t  r e la t io n s h ip s .  F i r s t ,  implementation  

influences the law enforcement arrest ra te ,  which also impacts the 

prosecutor and th e  c o u rts .  Second, the  increased a r re s t  r a te  

influences the number o f  alcohol-involved f a t a l i t i e s  in that j u r i s ­

d ic t io n . While the arrest ra te  is d i re c t ly  influenced by implemen­

ta tio n  a c t iv i t ie s ,  a reduction in alcohol-involved f a t a l i t i e s  is 

considered the re s u lt  of the deterrent e f fe c t  of increased enforce­

ment a c t iv i ty .  Analysis of survey data is therefore res tr ic ted  to
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the im p lem entation /fa ta lity  re la tionsh ip  and to the issue of imple­

mentation alone. Going beyond that to a cause and e f fe c t  re la t io n ­

ship would require being able to completely elim inate any competing 

explanations about changes in the f a t a l i t y  ra tes .

Alcohol-involved arrest data were not ava ilab le  fo r each county 

and can only be used on a statewide basis. However, i t  is  important 

to note that the arrest variable  can be both independent and depen­

dent. In the implementation/arrest re la tionsh ip  i t  is  the dependent 

variab le , or re s u lt ,  and in the a r r e s t / f a t a l i t y  re la tionsh ip  i t  

becomes the independent, or causal, va r iab le . This would present 

some problems when explaining the s ta t is t ic a l  re lationships between 

v a r ia b le s .  I t  might also cause some confusion as to  e x a c t ly  

when an independent variab le  is independent and when i t  is  not.

Whenever the re la tionsh ip  between two variables is characterized  

as asymmetrical, i t  must be considered cause/e ffec t. Because of the 

generally unfavorable reaction to the term "causality" , Rosenberg 

(1968) prefers a term which is s im ilar  but permits greater explana­

to ry  var ia t ion : Determination. This is defined as the necessary

connection between two variables. The key c r i te r io n  fo r  understand­

ing the d irection  o f determination is s u s c e p t ib il i ty  to in fluence. 

In other words, i t  is e n t i re ly  possible th a t  the number of arrests  

w il l  be impacted by the individual implementation strategies used in 

each agency. However, i t  is  d i f f i c u l t  to imagine how the reverse 

might be tru e .

There are two factors involved in deciding the d irection  of 

influence: (1) the temporal sequence, and (2) the a l t e r a b i l i t y  of
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the variables themselves. In tu i t iv e ly ,  we recognize that something 

which happened la te r  cannot be responsible fo r what has already 

happened. In the case of the present study, i t  is  un like ly  that any 

actual change in arrests a f te r  A p r i l ,  1983 could have had any impact 

on agency preparation prior to that date. Although the temporal 

sequence of a c t iv i t ie s  can be eas ily  dealt w ith , the same is not 

t ru e  o f the a l t e r a b i l i t y  o f  the v a r ia b le s .  Examples o f f ix e d  

independent variables, include., sex, age, race, and national o r ig in .  

None of the variables in the present study are f ixed  or unalterable. 

In  f a c t ,  th e re  is  a d is t in c t  p r o b a b i l i t y  th a t  some element of 

rec ip roc ity  may enter into th is  equation and v io la te  certa in  logical 

assumptions. For example, i f  there is emphasis lo c a l ly  to arrest  

and j a i l  a l l  detected  drunk d r iv e r s ,  th e  r e s u l t in g  d e c lin e  in 

f a t a l i t i e s  may eventually resu lt  in fewer a rrests . This might 

happen for two reasons. F i r s t ,  law enforcement may have successfully 

removed a m ajority  of drunk drivers from the highways, and thereby 

thereby substan tia lly  reduce the chances of an alcohol-involved  

f a t a l i t y .  The other p o s s ib i l i ty  is that the v is ib ly  increased 

arrest a c t iv i ty  may have frightened the drinking-and-driv ing popula­

tion  into abstaining. Regardless of the reason, the resu lt  is  the 

same. Furthermore, before the resu lt  can be achieved, law enforce­

ment must ac t ive ly  become involved in applying the law.

The r e la t io n s h ip  ju s t  discussed is  g e n e r a l ly  r e fe r r e d  to  

as disposition/response. The deterrent effectiveness of the law 

i t s e l f  as well as the a c t iv i t ie s  of criminal ju s t ic e  agencies, re ly  

heavily on the disposition of people to avoid the unpleasant conse-
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quences of detection, a rres t ,  and conviction. I f  the disposi­

tion  is exactly as ju s t  hypothesized, then the response should be 

equally accurate and there w i l l  be fewer alcohol-involved f a t a l i t i e s .

Up to  t h is  po in t the r e la t io n s h ip  between independent and 

dependent variables has appeared closed and immune from outside 

influences. The re lationsh ip  is r e a l ly  no more immune than time-

series analysis or any of the other quasi-experimental designs. 

There are th re e  sets of v a r ia b le s  defined  by Rosenberg (1968)  

as c r i t ic a l  to an accurate in te rp re ta tion  of th is  methodology. 

They are: (1) extraneous and component variab les; (2) intervening

and antecedent variab les; and (3) suppressor and d is to r te r  variables.

An extraneous variable  creates a s t a t is t i c a l ly  s ign ifican t  

re lationship  where none actua lly  ex is ts . In other words, i f  there  

were a s ign ifican t re la tionsh ip  between increased arrests and a 

reduction in alcohol-involved f a t a l i t i e s ,  the explanation might 

eas ily  l i e  in the fac t  that the economy was generally poor and 

people did not drive  th e ir  automobiles as much. Id e n t if ic a t io n  of 

extraneous variables does not necessarily counter th e ir  influence. 

I f  p ra c t ic a l ,  actual data should be gathered in order to explain 

precisely the degree of influence exerted by the suspect variables.  

In some cases th is  may be impractical or impossible. Consider the 

issue of drunk driv ing arrests. One of the many unknown facts is 

exactly how many drunk drivers are ac tua lly  on the highway at any 

point in time. This fa c to r ,  i f  known, would c e r ta in ly  help determine 

what the p r o b a b i l i t y  of a r r e s t  a c t u a l ly  is  fo r  t h is  o f fe n s e .  

Furthermore, i f  th is  number were known, the p r a c t ic a l i ty  of attemp­

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



101

t ing  to arrest a l l  drunk drivers could be calculated and translated  

into an actual plan. I t  should be added paren thetica lly  that the 

plan may be impossibly expensive to ac tua lly  re a l iz e .

To say that the general social a t t i tu d e  toward alcohol control 

contributes to alcohol abuse is accurate. However, research e f fo rts  

are not generally  assisted by that declaration. "General social 

a t t i tu d e "  is  considered a component v a r ia b le  and, as such, is  

composed of many indiv idual factors such as sex, age, race, and 

income. While con tro lling  fo r  component variables is  possible, i t  

c e r ta in ly  complicates any research pro ject. The present study did 

not attempt to control fo r  component variab les.

The next set o f  i n f l u e n t i a l  v a r ia b le s  are in te rv e n in g  and 

antecedent. Intervening variables are characterized as a consequence 

of the independent variab le  and as a determinant of the dependent 

variab le . Put d i f f e r e n t ly ,  the intervening variab le  may be the real 

cause of the e f fe c t ,  but was dormant until  influenced by the original  

independent var iab le .  In the present study, i f  a local police  

department added several police o ff ice rs  immediately before the new 

law became e f fe c t iv e ,  any subsequent change in arrests many perhaps 

have been more l ik e ly  due to increased manpower. The increase in 

manpower, in order to be a t r u ly  intervening variab le , must have 

nothing to do with the new law or i ts  intended e f fe c t .  S im ila r ly ,  

the completion of a new outer b e l t l in e ,  which d iverts  t r a f f i c  away 

from the downtown s tre e ts ,  would e f fe c t iv e ly  reduce downtown t r a f f i c  

and perhaps change the p ro b a b il ity  of fa ta l  crashes. Again, the 

highway was not planned to coincide with the change in the law.
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Controlling fo r  a l l  intervening variables in a quasi-experimental 

design is v i r t u a l ly  impossible because most of the tra d it io n a l  

experimental controls are absent due to im p ra c tica l i ty .  For example, 

i t  is impossible to d iv e r t  a l l  p o te n t ia l ly  drunk drivers to one 

highway and then vary the condition of law enforcement o ff ice rs  

observing them. Delivery of the independent variab le  is  ce rta in ly  

outside o f experimental contro l.

Antecedent var iab les , unlike intervening variab les, always 

occur sequentia lly  p rior to the introduction of the independent 

variab le . This variab le  may enhance or subdue the e ffec t of the 

independent var iab le . Consider as an example the fac t that many 

states have been returning the minimum drinking age to 21 years. I f  

such a change occurred immediately p rior to  the e f fe c t ive  date of 

the new law, the e f fe c t  on arrests and f a t a l i t i e s  would probably be 

noticed i f  researchers were looking fo r i t .  Intervening variables  

can, and do, occur anywhere during the time period under study, but 

antecedent variables occur only _a p r i o r i . Time series analysis 

provides an opportunity to detect the presence of e ith e r  variable  

i f ,  as in the case of the antecedent var iab le ,  s u f f ic ie n t  data are 

ava ilab le  to begin p rior to  i t s  introduction. I f  not, then the 

researcher can only speculate about the e f fe c t .

The la s t  two variables tha t  can adversely a ffe c t  data analysis 

are referred to as suppressor and d is to r te r  variables. The f i r s t  

weakens a re la tionsh ip  and may cause i t  to drop from s ta t is t ic a l  

significance. A d is to r te r  variab le  is p a r t ic u la r ly  troublesome 

because i t  causes the in te rp re ta t ion  to be precisely  the opposite of
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what is  ac tua lly  the case. Both variables are c h a ra c te r is t ic a l ly  

independent variab les . For example, we could hypothesize that larger 

police departments w i l l  produce a greater increase in a lcoho l- invo l­

ved arrests because they are better organized and equipped than 

smaller departments. When tested, though, the results  come back 

exactly the opposite. One major reason might be that there are many 

small police departments in the suburbs surrounding larger c i t ie s .  

I t  is  a simple task to deploy o ff ice rs  at s tra teg ic  locations and 

arrest drunk drivers on th e ir  way home. These same small departments 

may also have s l ig h t ly  larger per capita  operating budgets because 

of the general affluence of the suburban communities they serve.

Summary

This study attempts to deal with the general research challenges 

in h eren t in  s o c ia l  science and c r im in a l  in te rv e n t io n  research  

by employing tr ian g u la tio n  of research design based on careful 

selection of appropriate methodology. Time-series analysis was used 

extensively because of i t ' s  robustness. Cross-sectional analysis 

provided a measure of d ifferences w ith in  the population. Macro-level 

and micro-level analysis provided additional perspectives from 

which to view the research question.
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CHAPTER IV

MACRO-LEVEL INTERVENTION ANALYSIS 

Introduction

In th is  section, 60 consecutive months of alcohol-involved  

f a t a l i t y  data from sixteen states are analyzed through the use 

of interrupted t im e-series analysis. Fourteen of the states experi­

enced an id e n t i f ia b le  change to th e ir  drunk driv ing statutes during 

the time period under study, January 1979 through December 1983. 

Using the month tha t the law changed as the intervention point,  

s ta t is t ic a l  tests  are performed to determine whether there was a 

s ig n if ican t reduction in alcohol-involved f a t a l i t i e s  following the 

change in the law.

Michigan data are is used to explain the development of the 

interrupted t im e-series model. The Michigan data w i l l  be analyzed 

in greater d e ta il  in the next chapter. The ARIMA models fo r the  

fourteen intervention sta tes , although not presented, were a l l  

developed through the same process. (They are documented in Appendix 

B). Two of the sixteen states, Texas and Oregon, are included fo r  

comparison pruposes. According to availab le  sources, neither state  

experienced a change in i ts  laws during the time period under study. 

At the same time, both states supplied the appropriate tim e-series  

data so that they could serve as control states.

In 1983 the National Highway Safety T ra f f ic  Administration  

(NHSTA) released a report which, to  date, provides the most complete

104
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analysis of recent changes in drunk-driving leg is la t io n  in a l l  50 

states and the D is t r ic t  of Columbia. The principal objective of the 

NHSTA study was to d e ta i l  each s ta te 's  statutory  penalties for drunk 

d riv in g , then conducted telephone interviews to determine in those 

penalties were ac tu a lly  being imposed. Generally i t  was found that  

sanctions mandated by state  statutes were not imposed as prescribed 

in the laws because individual ju r is d ic t io n s  frequently interpreted  

le g is la t iv e  language d i f f e r e n t ly .  For example, a mandatory one-day- 

i n - j a i l  term was interpreted as the "day" that the drunk driver was 

apprehended and held p r io r  to appearing in court. This is frequently  

referred  to as "c red it  fo r  time already served" and is usually not 

what the le g is la tu re  intended.

There are several in teresting  findings of p a rt ic u la r  importance 

in the NHSTA study. For example, many respondents indicated that  

there was f a i r l y  broad-based popular support for s tr ingent, manda­

to ry  penalties . On the other hand, however, was the general finding  

that the penalties ac tua lly  imposed were less severe than, those 

provided by law. The study determined that many respondents f e l t  

that consistent media exposure, public information and education 

campaigns enhanced the deterrent e f fe c t  of the sanctions, although 

l i t t l e  other evidence was provided to substantiate these claims. 

Most respondents also f e l t  that there has been a general decline in 

alcohol-involved f a t a l i t i e s  since enactment of new le g is la t io n .  

Along with the decrease in f a t a l i t i e s ,  respondents usually indicated 

that there had also been an increase in drunk driv ing arrests and 

subsequent convictions. Respondents also suggested that while
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general operating costs had risen in many ju r is d ic t io n s ,  funding to 

meet these new obligations had not been forthcoming.

Many of the above "conclusions" were not em pirica lly  substanti­

ated in most states because statewide data were not ava ilab le . The 

most recent change in M ich igan 's  drunk d r iv in g  law includes a 

requirement that a rres t ,  conviction, and sentencing data be c o l le c ­

ted statewide by the Michigan State Po lice. An adequate data base is  

in the process of being developed.

For the purposes of the present study, the NHSTA material also 

provided current information on whether states had made recent 

changes to th e ir  drunk driving laws. The study provided the names 

and addresses of a l l  indiv iduals who were contacted by NHSTA to 

provide the necessary data. This provided a means of requesting 

tim e-series data from a l l  states.

A le t te r  was prepared (see Appendix A, p. 208) and sent to at 

least one representative in each state and the D is t r ic t  of Columbia 

requesting data identica l to that already collected fo r  Michigan. 

A to ta l  of 40 (78%) states responded; however, only 16 of 51 j u r i s ­

dictions (31%) (including Michigan) were able to supply complete 

data in t im e-series form. Many states had to be eliminated because 

some or a l l  of the data were aggregated on an annual basis or the 

data were unavailable fo r  part or a l l  of the specified time period 

from January 1979 through December 1983. Those not responding 

within a reasonable period of time received a follow-up le t t e r  (see 

Appendix A, p .2 0 9 ) .  Fourteen of the s ix te e n  s ta te s  supplying  

data had experienced changes in th e ir  drunk driving laws during the
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time period under consideration, according to the NHSTA study. The 

remaining two are included fo r  comparative purposes.

Table 1 provides the monthly range and average for alcohol- 

involved t r a f f i c  f a t a l i t i e s  fo r a l l  of the states used in th is  

study. The column on the extreme r ig h t ,  "percent alcohol-involved", 

is  derived  by d iv id in g  average a lc o h o l- in v o lv e d  f a t a l i t i e s  by 

average to ta l  f a t a l i t i e s  and multiplying by 100.

Generally speaking, the absolute frequency of alcohol-involved  

f a t a l i t i e s  appears to correspond closely to density of s tate  popula­

t io n  with C a li fo rn ia  highest and Alaska lowest. However, th is  

re la tionsh ip  dissolves with respect to the proportion of to ta l  

f a t a l i t i e s  which are alcohol-involved, with C a lifo rn ia  and Alaska 

evidencing v i r t u a l ly  identica l proportions: 49.8% and 50% respec­

t iv e ly .  While th is  might suggest a re lationsh ip  between population 

density or licensed d r ive rs ,  that may not be the case. In the 1982 

Fatal Accident Reporting System (FARS) report, data are presented 

which perm it comparisons between s ta te s  on the basis o f  t o ta l  

licensed dr ivers , to ta l  square miles of land area, which allows 

computation of f a t a l i t i e s  per 100,000 drivers and f a t a l i t i e s  per

1.000 square miles. On the other hand, C a li fo rn ia  does possess the 

largest number of licensed drivers (16,299,376); however, i t  ranks 

28th in f a t a l i t i e s  per 100,000 drivers and 13th in f a t a l i t i e s  per

1.000 miles (2 8 .3 ) .  Conversely, Alaska has have the lowest number 

of licensed drivers  (320,719) but ranks 18th in f a t a l i t i e s  per

100.000 drivers (32 .7 )  and is absolutely last in f a t a l i t i e s  per

1.000 square miles ( . 2 ) .
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Table 1

Range, Monthly Average, and Overall Proportion 
of Alcohol-Involved F a ta l i t ie s  fo r A ll States, 

January 1979 through December 1983.

MONTHLY PERCENT ALCOHOL-  
RANGE AVERAGE INVOLVED

ALASKA 0 - 13 4 50.0%

ARIZONA 16 - 44 27 37.5%

CALIFORNIA 133 - 261 189 49.8%

IOWA 1 - 39 21 43.8%

LOUISIANA 12 - 38 24 26.4%

MASSACHUSETTS 9 - 45 22 37.3%

MICHIGAN 34 - 95 65 55.1%

MISSOURI 6 - 45 24 27.6%

MONTANA 1 - 28 13 59.1%

NEBRASKA 1 - 27 12 44.4%

NEVADA 2 - 25 14 53.8%

NEW MEXICO 11 - 43 28 66.7%

OREGON 4 - 40 21 46.5%

SOUTH DAKOTA 0 - 16 8 57.7%

TEXAS 57 - 129 85 29.2%

WASHINGTON 14 a. 77 42 57.5%
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While th is  is  c e r ta in ly  suggestive of a re la t io n sh ip , i t  is 

based on only two states. In order to tes t  more completely the idea 

that there may be a s ta t is t ic a l  re la tionsh ip  between f a t a l i t i e s ,  

licensed d rivers , and land area, a corre la t ion  was computed between 

each of the three fac to rs . Data fo r each state  and the D is t r ic t  of 

Columbia were taken from the 1982 FARS report. The corre la tion  

between t o t a l  f a t a l i t i e s  and t o ta l  l icensed  d r iv e r s  is  almost 

perfect ( r  = .95 , p = < .001 ) .  There was no s t a t is t i c a l ly  s ign ifican t  

re la tionsh ip  between to ta l  f a t a l i t i e s  and to ta l  square miles ( r  = 

0.18 , n . s . ) ,  thus suggesting tha t  a fa ta l  accident is  independent of  

the  t o t a l  square m iles  in which i t  may occur. F i n a l l y ,  th e re  

appears to be no re la tionsh ip  between to ta l  licensed drivers and 

to ta l  square miles ( r  = 0 .08 , n .s . ) .  This suggests that f a t a l i t i e s  

may be independent of the to ta l  number of licensed drivers and the 

to ta l  area across which they are dispersed.

The s t a b i l i t y  o f  a lc o h o l- in v o lv e d  f a t a l i t i e s  over t im e is  

important to t im e-series analysis. Extreme f luc tuations between 

data points may render the technique useless or produce badly skewed 

r e s u l t s .  Table 2 presents the  p ro p o rt io n  of a lc o h o l- in v o lv e d  

f a t a l i t i e s  across f iv e  years, fo r each state  in the study. The 

single greatest s h i f t  between any two adjacent years was a 13% 

increase in Arizona between 1982 and 1983. Only two other states 

experienced s h i f t s  equal to  or g re a te r  than ten  percen t:  Iowa 

between 1982 and 1983 and Nebraska between 1981 and 1982. Except 

fo r  these three comparatively substantial f lu c tu a tio n s , the propor­

t io n  of alcohol-involved f a t a l i t i e s  between years is steady.
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Table 2

Annual Percentage of Alcohol-Involved F a t a l i t ie s ,  
by Year, for Each State, 1979 -  1983.

1979 1980 1981 1982 1983

ALASKA 56.0 54.0 56.0 55.0 40.0

ARIZONA 37.0 37.0 36.0 34.0 47.0

CALIFORNIA 46.0 48.0 53.0 52.0 51.0

IOWA 44.0 40.0 45.0 39.0 49.0

LOUISIANA 26.0 28.0 29.0 27.0 22.0

MASSACHUSETTS 37.0 43.0 38.0 31.0 34.0

MICHIGAN 54.0 57.0 56.0 56.0 51.0

MISSOURI 26.0 27.0 28.0 30.0 29.0

MONTANA 50.0 59.0 63.0 63.0 58.0

NEBRASKA 37.0 40.0 50.0 39.0 43.0

NEVADA 53.0 47.0 53.0 62.0 55.0

NEW MEXICO 64.0 67.0 67.0 64.0 65.0

OREGON 48.0 45.0 46.0 48.0 45.0

SOUTH DAKOTA 58.0 54.0 62.0 58.0 51.0

TEXAS 29.0 30.0 29.0 29.0 28.0

WASHINGTON 58.0 63.0 59.0 58.0 52.0
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The next level of analysis involves concentrating on the e ffect  

of the change. Table 3 shows the absolute number of alcohol-involved  

f a t a l i t i e s  fo r twelve months before and a f te r  the change in each 

s ta te 's  law. Texas and Oregon are omitted from Table 3 because they 

are non-intervention sta tes .

Table 3

Change in Total Alcohol-Invovled F a ta l i t ie s  12 Months 
Following the Intervention Within the Period 1979 -  1983

12 MONTHS 
BEFORE

12 MONTHS 
AFTER

PERCENT
CHANGE

ALASKA 54 57 + 6.0 %

ARIZONA 298 254 - 15.0 %

CALIFORNIA 2,480 2,148 -  13.0 %

IOWA 235 224 -  5.0 %

LOUISIANA 273 223 -  18.0 %

MASSACHUSETTS 188 207 + 10.0 %

MICHIGAN 718 634 -  12.0 %

MISSOURI 274 264 -  4.0  %

MONTANA 180 143 - 21.0 %

NEBRASKA 117 106 - 9.0  %

NEVADA 150 178 + 19.0 %

NEW MEXICO 365 350 -  4.0  %

SOUTH DAKOTA 83 90 + 8.0 %

WASHINGTON 594 619 + 4.0  %
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Although the fourteen intervention states presented here do not 

constitute a m ajority  of the population, the overa ll trend suggests 

a decrease in alcohol-involved f a t a l i t i e s  a f te r  the passage of 

a n t i-d ru n k  d r iv in g  l e g i s l a t i o n .  F ive  o f the s ta te s  showed an 

increase in such f a t a l i t i e s ,  while nine showed a decrease. Either  

change could have been the resu lt  of changes in such factors as (a) 

accident reporting methods, (b) legal minimum blood alcohol leve ls ,  

(c) elapsed time between accident and death in order to  be counted 

as an alcohol-involved f a t a l i t y ,  and (d) the number of licensed 

drivers on the highways. A technique is required which can control 

much of the random and systematic f luc tua tions  in the data. I f  such 

f luctuations can be contro lled , then perhaps the true  impact o f the 

law can be evaluated and discussed. The method selected is the 

Box-Jenkins interrupted times series procedure.

The procedure used to develop an ARIMA model fo r  each of the 

fourteen intervention states was discussed thoroughly in Chapter I I I  

(M ethodology). F i r s t  the  raw t im e -s e r ie s  was graphed, then an 

undifferenced ACF and PACF were developed fo r  each s ta te .  The data 

were differenced as much as possible without introducing additional 

error; the theoretica l ARIMA model is  specified; and f i n a l l y  a white 

noise model is  judged to be parsimonious and adequate. In Appendix 

B (p 225) there is the plotted raw tim e-series  fo r Michigan alcohol- 

involved f a t a l i t i e s ,  the parameter estimates fo r  the white noise 

model and the parameter estimates fo r  both hypothesized implementa­

tion/impact methods ( i . e . ,  immediate implementation with gradual 

impact, as well as gradual implementation with gradual impact) for
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each s ta te . A b r ie f  discussion is presented here of the plotted raw 

t im e -s e r ie s  and r e s u l ts  of the  in te rv e n t io n  a n a ly s is  fo r  each 

state.

Before presenting the individual state resu lts ,  i t  is  necessary 

to explain how the f in a l  paramenter estimates were developed. The 

Michigan data are used fo r th is  example. Two ARIMA models are 

developed fo r Michigan, one fo r  alcohol-involved arrests and the 

other fo r  alcohol-involved f a t a l i t i e s .  No other sta te  was able to 

supply arrest data, therefore , an in te rs ta te  comparison is not 

possible.

As each model is  te s te d ,  those components which f a i l e d  to  

achieve s ta t is t ic a l  s ignificance or were fa r  too high were dropped 

from the equation. The f in a l  white noise model must have parameter 

estimates which have s ign ifican t t  s ta t is t ic s .  There must be no 

indication of parameter redundancy, and there should not be any 

s ig n if ican t correlations within N/4 lags. While N/4 is  not an 

absolu te  r u l e ,  ACFs and PACFs beyond N/4 become in c re a s in g ly  

unstable because they are based on fewer and fewer observations.

Eventually, by e lim inating unstable parameter estimates, white 

noise models were developed. For alcohol-involved arres ts , the 

best parameter estimates is:

The model is an ARIMA (1 ,1 ,0 )  ( 0 ,1 ,0 ) .  This model requires

Model Development

s ta t is t ic  = -  2.87 ( .0 1 )  (d f = 57)

12
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two sets of notation because of the seasonal component involved. 

Such models are generally  w ritten  as ARIMA (p ,d ,q , ) (P ,D ,Q ,)  , where

the "s" is  the length of the periodic in te rv a l;  "P" is  the order of 

the seasonal autoregressive component; "D" is  the number of times 

the series is differenced by length "s" to achieve a stationary  

mean; and "Q" is  the order of the seasonal moving average component 

This model is defined as a f i r s t -o rd e r  autoregressive model, with 

second-order d ifferencing - -  one of which is  seasonal. Differencing  

was applied tw ice, f i r s t  by length = 1 and then by length = 12 in 

order to achieve s ta t io n a r i ty .  In the Michigan data, as well as 

some of the other sta tes , there were single lags that could not be 

suppressed, despite repeated attempts. U t i l i z in g  the tes t  fo r  

s ta t io n a r ity  cited by Glass et a l . (1975) fo r  (p = 1)

and substituting the appropriate parameter estimates, th is  model is  

found to be s tationary  and can thus be subjected to intervention  

analysi s:

The s ig n if ican t spike must be evaluated in the context of the 

e n t i r e  se r ie s  to  ensure th a t  the  model is  indeed s ta t io n a r y .  

Failure  to do so would leave some residual doubt about the in te g r ity  

of the ARIMA models. McCleary and Hay (1980) indicate that while 

the ACF white noise model process is expected to be consistently

s

-1
1

< 1

-1.0000 < -0.3558 <1.0000
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zero, at the .05 level of s ignificance there may be two or three  

sign ifican t spikes by chance alone. In both Michigan models, there 

was a single s ig n if ic a n t  spike. Quite o ften , the spikes only barely  

achieve s t a t is t ic a l  s ignificance at the .05 le v e l ,  but i t  is  better  

to tes t  whether the e n t ire  residual ACF is  non-stationary, s ign i­

f ic a n t ly  d i f fe re n t  from white noise, and the Q s ta t is t ic  is  recom­

mended for th is  purpose:

with df = k-p-q-P-Q. This s t a t is t ic  is  d is tr ibu ted  approximately 

the same as Chi-Square and therefore  uses the Chi-Square tab le  found 

in any basic s ta t is t ic a l  tex t  to determine significance. I f  the 

overall ACF residual is s ig n if ic a n t ly  d i f fe re n t  from white noise, 

then the  e n t i r e  model must be r e je c t e d .  On the  other hand, a 

non-significant Q s t a t is t ic  would mean tha t  the proposed model is  

stationary and the two or three s ig n if ic a n t  spikes are the product 

of random fluc tuations in the series. Although i t  is not mentioned 

by McCleary and Hay (1980), i t  is assumed tha t  the s ign ifican t

spikes would have to be low corre lations; otherwise, the Q s ta t is t ic

would achieve s ign ificance. Computation of the Q s ta t is t ic  requires 

that each individual residual ACF between lags-1 and -25 be squared 

and the sum of the squared corre lations m ultip lied  by the to ta l

observations in the ser ies . Granger and Newbold (1977) recommend

th a t  a minimum o f 20 lags be used in  th e  computation process.
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th a t  a minimum o f  20 lags be used in  th e  computation process. 

McCleary and Hay (1980) feel that the use of 25 lags permits analy­

sis of any seasonal varia tions that may occur at lags 12 and 24. 

Twenty-five lags are used here. The Q s ta t is t ic  was applied to the 

residual ACFs fo r alcohol-involved arrests:

After consulting a tab le  of chi-square values, i t  can be determined 

that the c r i te r io n  score at the .05 level is  36.415; therefore , we 

f a i l  to  re jec t  the null hypothesis and consider the en tire  series 

stationary. When the re s u lt  is  non -s ign ifican t,  i t  can be concluded 

that the s ig n if ican t co rre la t ion  is a random abberation and should 

not adversely e f fe c t  in tervention analysis.

The same ARIMA model development procedure was next used in 

developing the ARIMA model parameter estimates fo r  alcohol-involved  

f a t a l i t i e s :

= -  .3241 with a t  s t a t is t ic  = -  2.79 ( .01 )  (d f = 52)
l

= .3474 with a t  s ta t is t ic  = 3.05 ( .01 )
*  12

This model, expressed in model notation, is an ARIMA ( 1 ,1 ,0 ) (1 ,0 ,0 )
12

This model also requires two sets of notation. Taken together, they

Q = (72) (.1457)  

= 10.4904

d f =  2 5 - 1 - 0 - 0 - 0 - 0

= 24
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indicate that th is  is a second-order autoregressive model, d i f f e r ­

enced only once, with a seasonal component as part of the autoregres­

sive component.

S im ilar to the arrest series , there was a s ig n if ican t corre la­

t ion  which resisted repeated attempts to suppress i t .  Each attempt 

disrupted e ith e r  the other stable parameter estimates or the t-scores  

in the model summary. Perhaps i t  is best to consider an observation 

by Box and Jenkins (1976) when discussing the imperfect re lationsh ip  

between actual and theoretica l autocorrelation functions. They 

state that "detailed adherence to the theoretica l autocorrelation  

function cannot be expected in the estimated function."

The id e a l ACF evidences no s ig n i f ic a n t  c o r r e la t io n s ,  at 

least for the f i r s t  N/4 lags, but preferably throughout the en tire  

series. While v i r t u a l ly  a l l  authors on the subject agree that  

s ig n if ican t corre lations in the f i r s t  two lags or at id e n t i f ia b le  

"seasonal" lags (e .g .  6 , 12, 18, 24, e tc . )  must not be ignored, 

th e re  is  no in d ic a t io n  th a t  s in g le  is o la te d  c o r r e la t io n s  w i l l  

disrupt the s t a b i l i t y  of the series. The tes t  for s ta t io n a r ity  

in the f a t a l i t y  model is s l ig h t ly  d if fe re n t  because the autoregres­

sive component is second-order (p = 2 ):

<<P2 < 1

A
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and substituting the appropriate values, i t  can be concluded that  

the model fo r  th is  series is stationary and can be used in the 

intervention analysis:

-1.0000 < .3474 < 1.0000 

-0.3241 + 0.3474 < 1.0000

0.3474 -  ( -  0.3241) < 1.0000

Becasue there is  a s ig n if ican t spike at lag-5 (Appendix B, p .213), 

the Q s t a t is t ic  is applied to the residual ACF fo r alcohol-involved  

f a t a l i t i e s  in order to  evaluate overall s ta t io n a r i ty .  The resu lt  

is :

Q = (68) (.4632)

= 31.3976 

df = 25 -  1 -  0 -  0 -  1 -  0 

= 23

Again, the c r i t e r i o n  score (3 5 .1 7 2 )  needed to  r e je c t  the n u l l  

hypothesis at the .05 level was lacking. This series can also be 

considered s ta tionary . The conclusion here is that the s ig n if ican t  

lag in the series is  simply a random aberration and not evidence of 

some systematic process in the series tha t  w i l l  cause problems 

in terp re ting  the in tervention analysis.

Intervention Analysis

In th is  part of the study the objective is to determine whether 

there has been a s ig n if ican t change in e ither alcohol-involved
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f a t a l i t i e s  or arrests as a resu lt  of a change in a s ta te 's  drunk 

driving law. Both measures are d ire c t ,  therefore , the problems 

associated with surrogate measures are absent. In the Michigan 

portion of th is  study i t  is  also hypothesized that the p robab ility  

of being arrested fo r  drunk driving increased following the change 

in the law, and that th is  increased chance of apprehension would 

eventually reduce the number of drunk drivers on the highways. 

Furthermore, a reduction in the absolute number of actual drunk 

drivers would be expected to cause a reduction in alcohol-involved  

f a t a l i t i e s .  N a tio n a l data  show, fo r  example, th a t  alcohol is  

involved in over h a l f  of a l l  motor vehicle f a t a l i t i e s .  Therefore, i f  

fewer drivers operate th e ir  vehicles while in toxicated, there should 

to  be a reduction in  the p ro b a b il ity  of encountering a drunk driver  

on the highway.

McCleary and Hay (1980) in d ic a te  th a t  an in te rv e n t io n  is  

best hypothesized as a binary condition: "0" equals pre-in terven­

tion  status and "1" represents the introduction of the in tervention .  

They also discuss the p o s s ib i l i ty  of gradual implementation and/or 

impact, as well as immediate impact, with eventual return to pre­

intervention leve ls . The BMDP (1983) version of the Box-Jenkins 

technique provides the a b i l i t y  to evaluate the impact of a specified  

in tervention from several varying perspectives. In the present 

study, the most log ical are (a) immediate to ta l  implementation with 

a gradual impact over time; and (b) gradual implementation and 

gradual impact.

Under the simplest set o f conditions, program and impact would
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take e ffe c t  t o t a l l y  at the very moment of in tervention . This is 

analogous to a w ell-function ing l ig h t  switch: "Off" is the pre­

intervention ("0") condition and "On" represents the post-interven­

t ion  ("1 " ) .  The l ig h t  is completely on or o f f  immediately upon

movement of the switch. This has also been referred  to as a "zero- 

order" in tervention (McCleary and Hay, 1980). That intervention,  

which takes e f fe c t  completely at the point of introduction but 

evidences impact gradually over time, probably best characterizes  

the hypothesized implementation of new laws. In the present study, 

Michigan changed i ts  drunk driv ing law on April 1, 1983. Because 

drunk driving has been i l le g a l  since the la te  1930's, i t  could be 

argued that th is  is  not r e a l ly  a zero-order in tervention , but the 

fu rthe r  enhancement of an existing  p roh ib it ion . Such analysis is 

beyond the scope of the present study, but does impact how the 

results  w il l  be in te rp re ted .

On the assumption that th is  most recent change is s ig n if ic a n t ly  

d if fe re n t  from pr io r  changes in the law, impact (reduction in 

alcohol-involved f a t a l i t i e s )  is also being hypothesized as gradual 

or f i r s t -o rd e r  from the date of the most recent change (April 1, 

1983). In the case of f a t a l i t i e s ,  for example, i t  is  hypothesized 

that deterrence requires increased v is ib le  evidence (arrests ) which, 

in turn , creates a credible th rea t and thus reduces the likelihood  

of drinking and d r iv in g . Alcohol-related arrests provide a measure 

of whether law enforcement reacted to the enhancement of penalties  

under the new law by making s ig n if ic a n t ly  more arrests on and a fte r  

April 1, 1983. An immediate increase in arrests would mean that the
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impact was zero-order. A gradual change over time signals a f i r s t -  

order intervention model. I f  there is  a s ig n if ican t increase in 

arrests but no accompanying change in the frequency of alcohol-  

involved f a t a l i t i e s  --expected to be a decrease - -  i t  may be j u s t i ­

f ia b ly  concluded that the increase in arrests was in e ffe c t iv e  at 

reducing f a t a l i t i e s .

McCleary and Hay (1980) ind icate that vf there are no substan­

t iv e  issues involved, then the selection of one impact model over 

another, assuming s ig n if ic a n t  t -scores, should be based on whichever 

evidences the lowest residual mean square (RMS). By "substantive 

issues" they appear to suggest that the researcher should be able to  

determine that the s ta t is t ic a l  resu lts  make in tu i t iv e  sense. For 

example, i f  the model with the lowest RMS hypothesizes a resu lt  that 

is e n t ire ly  beyond b e l ie f ,  then the researcher should go to the next 

most promising in tervention model.

For Michigan the intervention analysis was i n i t i a l l y  hypothe­

sized as a zero-order implementation, with a f i r s t -o rd e r  impact for  

both arrests and f a t a l i t i e s .  I t  makes in tu i t iv e  sense to conceive 

of the process as a delayed reaction . In other words, while i t  is 

true tha t  at midnight on March 31, 1983, the new law would be f u l l y  

operational one minute la te r ,  i t  is equally true  tha t a l l  drunk 

drivers would not be immediately apprehended, much less promptly 

prosecuted. The fa c t  that there continue to be alcohol-involved  

f a t a l i t i e s  fo l lo w in g  im plem entation  suggests e m p ir ic a l ly  th a t  

the law did not function as a perfect deterrent. Deterrence theory 

would further suggest that the passage of time, coupled with actual
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evidence of increased enforcement e f fo r t ,  would eventually reduce 

alcohol -involved f a t a l i t i e s .  A f i r s t -o rd e r  transfer  function - -  or 

gradual impact model - -  is  required.

While v is u a lly  i t  appears that there was a s ig n if ican t  increase 

in alcohol-involved arrests and no apparent change in a lcoho l-invo l­

ved f a t a l i t i e s  a f te r  the new law became e f fe c t iv e ,  i t  requires 

s ta t is t ic a l  analysis to  determine whether th is  is accurate. Using

the ARIMA models developed above, the hypothesis that there would be 

immediate implementation with gradual impact was evaluated fo r both 

data series:

Alcohol-involved Arrests

&  = -.3431 with t  s t a t is t ic  = -  2.71 ( .0 1 )  (d f  = 55)
1

CO = -  270.2891 with t  s ta t is t ic  = -  0 .80 (n .s . )
0

5 s = 1.0013 with t  s ta t is t ic  = -  10.32 (.001)
1

Alcohol-involved F a ta l i t ie s

(p  = -  .3026 with t  s t a t is t ic  = -  2.52 ( .0 2 )  (d f  = 50)

^  = .3512 with t  s t a t is t ic  = 3.03 ( .01 )
'  12

(jO  = 14.7912 with t  s t a t is t ic  = 1.12 (n .s . )
0

= -  .4659 with t  s t a t is t ic  = -  0.73 (n .s . )
1

The non-significant resu lt  fo r alcohol-involved f a t a l i t i e s  is 

consistent with visual analysis of Michigan's raw time series (see
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Appendix B, p 211). Applying the same hypothesis to alcohol-involved  

arrests. V isua lly  there was a s ig n if ican t impact. But the s ta t is ­

t ic a l  analysis of an immediate implementation with gradual impact 

was not s i fn i f ic a n t .  One of the parameter estimates v io lates the 

ru le  of s ta t io n a r ity  fo r  immediate impact and therefore  could not be 

used. When the intervention was hypothesized as gradual implementa­

t ion  and gradual impact a s t a t is t i c a l ly  s ig n if ican t  e ffe c t  was 

found. There was apparently a delayed impact in the increase of 

arrests . Looking at the raw tim e-series data in Appendix B, ( p .216) 

i t  is apparent that approximately four months passed before an 

obvious increase in arrests occurred. Hypothesizing th a t  there was 

gradual implementation and gradual impact is  consistent with the 

s ig n if ican t  visual impact. The parameter estimates confirm the  

hypothesis that alcohol-involved arrests increased s ig n if ic a n t ly  but 

in delayed fashion a f te r  the change in the law:

< P  = -.4854 with t  s t a t is t ic  = -  4.16 ( .001) (d f  = 54)
'  1

= 592.1175 with t  s t a t is t ic  = 3.11 ( .01 )
0

/T *  = .8083 with t  s ta t is t ic  = 7.96 ( .001)
1

Because both of the parameter estimates are s ig n if ic a n t ,  i t  is 

possible to compute the asymptotic or immediate, as well as gradual, 

change in alcohol-involved arrests a f te r  the implementation of the 

law:
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6 0  o 592.12
Asymptotic change = =

1 -  - T  1 -  .8083
a  1

= 3088.9 additional alcohol-involved arrests

Using the gradual change model i t  is  also possible to estimate the 

cumulative change fo r  the f i r s t  f iv e  months following the change in 

the law:

^  2 3 4 5
= ^ ^ o  ( i + + )

l i i i i

592.12 (1 + .8083 + .6533 + .5281 + .4269 + .3450)  

= 2226.6 additional alcohol-involved arrests

By the asymptotic process th e re  was an immediate increase  

of 3,088 arrests; however, the impact is  rea lized  gradually as 

seen through the use of the second model where 72% (2,226) of the 

increase occurs in the f i r s t  f iv e  months following implementation. 

Both models demonstrate a s ig n if ican t  increase in alcohol-involved  

arrests and there is visual confirmation (see Appendix B, p .216). 

I t  is also noteworthy that the real increases did not begin to  

appear un ti l  several months a f te r  implementation. The series does 

begin to drop back down but appears u n lik e ly  ever to return to i ts  

pre-in tervention le v e l.

On the p o s s ib i l i ty  that alcohol-involved f a t a l i t i e s  may have 

behaved the same way, with both gradual implementation and impact, 

the following parameter estimates were made:
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* 1 =
-  .3714 with a t - s t a t i s t i c  = -  3.21 (.001) (d f  = 49)

* , ■
.3480 with a t - s t a t i s t i c  = 2.92 ( .01 )

w „  .
cs

.1712 with a t - s t a t i s t i c  = 0.16 (n .s . )

^  1 - 1.2713 with a t - s t a t i s t i c  = 2.19 (.05 )

Unfortunately, the s ig n if ican t  parameter estimate f a i l s  to meet the 

s ta t io n a r ity  tes t:

-  1.0000 < 1.2713 < 1.0000

McCleary and Hay (1980) in d ic a te  th a t  the asymptotic and 

gradual change s ta t is t ic s  should be calculated and then compared. 

This perm its the researcher to assess which o f  the  r e s u l ts  is  

most l ik e ly  to be correc t.  Calculations from the raw data show that 

th e re  were a c t u a l ly  1700 a d d it io n a l  a r re s ts  between A p r i l  and 

August 1983. The asymptotic estimate is 3,088 and the gradual 

change estimate is 2,226. The la t t e r  estimate would appear to be 

a d d it io n a l  c o n firm a tio n  th a t  the new law did indeed behave as 

hypothesized, with gradual implementation and gradual impact. The 

number derived from the asymptotic estimate is  simply too high to be 

r e a l is t ic .

Results Summary fo r  States

Having developed the Michigan model and explained the process, 

there is no need to repeat the exercise with each of the remaining 

states. The following is a b r ie f  synopsis of the results  of the
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in te rv e n t io n  a n a ly s is  performed f o r  each s t a t e .  The complete  

parameter estimates for each state appear in Appendix D. References 

to " p r io r  laws" or "previous s ta tu te s "  are  based on the NHSTA 

study.

Alaska

In October 1978, Alaska in s t itu te d  mandatory sentencing fo r  a l l  

convicted drunk d r ivers . This change became e f fe c t iv e  three months 

prior to the beginning date of the series in the present study. 

With the available  data only, there is no r e l ia b le  way of determi­

ning what impact th is  e a r l ie r  change may have had on the subsequent 

series. I t  is safe to assume that some e f fe c t  was introduced into  

the series. The state  le g is la tu re ,  in September 1982, further  

strengthened the 1978 law, and th is  intervention is evaluated in 

th is  study. The only v is ib le  change appears to be a sharp increase 

in the number of alcohol-involved f a t a l i t i e s  during the summer 

months (see Appendix D, p .221). The parameter estimates are non­

s ig n if ic a n t ,  thereby establishing tha t  there was neither a s ig n i f i ­

cant immediate, nor a gradual, impact following the implementation 

of the law.

Arizona

As the visual analysis shows in Appendix D ( p .226) alcohol- 

involved f a t a l i t i e s  showed a vi'sible reduction immediately following  

the July 1982 changes in Arizona's drunk driv ing laws. Prior to  the 

intervention the series was already slowly, but v is ib ly ,  declining
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and within f iv e  months a f te r  the change began to increase. A fter the 

intervention, f a t a l i t i e s  peaked higher than any of the three prece­

ding years and th is  may have been p a r t ly  responsible fo r the lack 

of s ta t is t ic a l ly  s ig n if ic a n t  post-in tervention impact.

Ca lifo rn ia

In January 1982, according to  the NHSTA study, C a l i fo r n ia  

s ig n if ic a n t ly  enhanced drunk driv ing penalties . Visual analysis 

shows a d is t in c t  change in the overa ll character of the series in  

the post-intervention phase. Compared to other states, the ARIMA 

model fo r  C a lifo rn ia  is  one of the most parsimonious, requiring only 

two d i f fe re n c in g s  befo re  s t a b i l i z i n g  in to  w h ite  no ise . ARIMA 

intervention analysis indicates the law had a s ig n if ican t e f fe c t  in 

reducing alcohol-involved f a t a l i t i e s  and under the hypothesized 

condition of a gradual implementation and gradual impact, both 

parameter estim ates are s t a t i s t i c a l l y  s i g n i f i c a n t .  Using the  

gradual impact formula, there appears to have been a decline of 232 

alcohol-involved f a t a l i t i e s  in the f i r s t  f iv e  months following the 

intervention. In a state the size of C a li fo rn ia ,  th is  may not be 

considered a s ig n if ic a n t  reduction in absolute numbers; however, i t  

does represent almost 11% o f the a lc o h o l- in v o lv e d  f a t a l i t i e s  

in the twelve month period following the intervention (see Table 3, 

supra).

Iowa

. A number o f . . changes . were made to Iowa's drunk-driving laws
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in  July 1982. Despite the le g is la t iv e  e f fo r t ,  there was no s ig n i f i ­

cant change in the incidence of alcohol-involved f a t a l i t i e s .  I t  is 

possible that the occasional high monthly frequencies, referred to 

as "outliers"  and evident in January and February 1982 as well as 

July 1983 (see Appendix D, p .236) altered the series. This seems 

u n like ly  inasmuch as the en tire  series, excluding those two months, 

appears remarkably stable and consistent over time.

Louisiana

S tr ic te r  penalties were part of the January 1982 law change in  

Louisiana. Visual analysis confirms that the trend in numbers of 

alcohol-involved f a t a l i t i e s  decreased (see Appendix D, p .241). As 

d is t in c t ly  d i f fe re n t  as the post-in tervention series appears, there 

was no s t a t is t i c a l ly  s ig n if ican t impact. The s t a b i l i t y  of the 

change could be b e tte r  evaluated by adding 1984 data to the series 

and thus providing a more extensive post-in tervention base.

Massachusetts

During the time period under study, Massachusetts made changes 

to i t s  laws e f fe c t iv e  September, 1982. V is u a lly ,  i t  is  apparent that  

alcohol-involved f a t a l i t i e s  have been declining s tead ily  since 

la te  1980 and have s tab il ized  at a ra te  sub stan tia l ly  lower than 

1979 and 1980 (see Appendix D, p .246). S t a t is t ic a l ly  the change was 

non-s ign ifican t.
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Missouri

Missouri, in August, 1982, also enhanced i t s  penalty structure.  

However, th is  does not appear to have reduced the like lihood of 

an alcohol-involved f a t a l i t y .  The ARIMA model fo r  Missouri was the 

most parsimonious o f a l l  states because i t  was white noise without 

any differencing at a l l  (see Appendix B, p .252). This means that 

i f  there were an impact from the law, i t  should have been detected 

s t a t is t i c a l ly .  There was no s ig n if ican t impact.

Montana

In October 1981, Montana modified i t s  drunk driving leg is la t io n  

to include mandatory minimum sentences. S im ilar to  Missouri and 

C a l i f o r n ia ,  Montana has a simple ARIMA model (see Appendix B, 

p .257), requiring only a single d iffe ren c in g . Although there is a 

visual decline in alcohol-involved f a t a l i t i e s  (see Appendix B, 

p .2 5 5 ) ,  the change is  n o n -s ig n i f ic a n t .  W ith in  four months of 

the intervention, alcohol-involved f a t a l i t i e s  reached th e ir  lowest 

point during the e n t ire  series. Thereafter, the frequency returned 

to pre-in tervention leve ls , even exceeding them in mid-1983. There 

was no s t a t is t ic a l ly  s ign ifican t impact.

Nebraska

Nebraska, in July 1982, in s t itu te d  mandatory minimum sentences 

and increased i ts  fines to reduce alcohol-involved f a t a l i t i e s .  

While the series did develop a d i f fe re n t  post-in tervention pattern
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toward the end of 1982, i t  appeared v is u a l ly  to return to p re - in te r ­

vention status by the end of 1983 (see Appendix B, p .260). The 

impact parameter estimates were not s t a t is t i c a l ly  s ig n if ican t for  

both intervention hypotheses, (see Appendix B, p. 263-264), even 

though v is u a lly  there appeared to be a change.

Nevada

Another state in s t itu t in g  mandatory minimum sentencing was 

Nevada in July, 1982. Aside from the December, 1983 low, the post­

intervention pattern does not appear to have been altered appreciably 

from pre-in tervention levels (see Appendix B, p .265). This is 

supported by the absence of s ig n if ican t  or stable parameter estimates.

New Mexico

New Mexico provides one of the longest post-in tervention series  

and, t h e r e fo r e ,  th e re  is  l i t t l e  p r e - in te r v e n t io n  m a te r ia l  to  

analyze. For example, there may have been s ig n if ic a n t  fluctuations  

in 1977 or 1978, prior to the period under study. There is a s lig h t  

downward trend throughout 1980, and, therefore  extremely low f a t a l i t y  

rates fo r February in each of three consecutive years - -  1981, 1982, 

and 1983 (see Appendix B, p .270). I t  would appear that the downward 

trend began in  1980, following the change in the law and leveled out 

in 1983. S t a t is t ic a l ly ,  there was no impact generated by the change 

in the law.
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South Dakota

South Dakota rev ised  i t s  drunk d r iv in g  laws in  J u ly  1982. 

Visual analysis suggests that something happened to the series  

in la te  1981 because the en t ire  series appears to "drop" noticeably  

when compared to  the  p r e - in te r v e n t io n  s e r ie s  (see Appendix B, 

p .278). There is  a visual reduction in alcohol-involved f a t a l i t i e s  

following the in tervention . The impact parameter estimates were not 

s t a t is t i c a l ly  s ig n if ic a n t .

A statewide program involving increased enforcement and public  

awareness was in e f fe c t  during the summer and f a l l  of 1981. Accor­

ding to a report released by the Governor's o f f ic e ,  tim e-series  

analysis was to assess the impact and there was a 75% increase in 

drunk driving arrests and a 27% decrease in alcohol-involved fa ta l  

and in ju ry  accidents. The actual impact on alcohol-involved f a t a l ­

i t i e s  alone is obscured by being aggregated with alcohol-involved  

in ju ry  data. For example, South Dakota averages approximately eight 

alcohol-involved f a t a l i t i e s  per month according to Table 1. When 

compared to an overa ll average of 100 alcohol-involved f a t a l i t i e s  

and in ju r ies  per month, i t  is apparent tha t  such aggregated data 

obscures the impact on f a t a l i t i e s .  In the Governor's report i t s e l f ,  

the visual tim e-series  fo r arrests behaves almost id e n t ic a l ly  to  

Michigan's arrest data. Unfortunately, the report did l i t t l e  with 

the arrest data and presented i t  only in frequency form.
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Washington

The las t  of the intervention states, Washington, changed i ts  

law in January 1980 and enacted s t r ic te r  penalties and mandatory 

minimum sentences. As was the case in New Mexico, there is  l i t t l e  

p r e - in te r v e n t io n  in fo rm a t io n ,  and t h is  p au c ity  of data  makes 

conclusions about the p o s t - in te r v e n t io n  se r ie s  q u e s tio n a b le .  

Visua lly  the series has been in a steady decline since la te  1980. 

S t a t is t ic a l ly  the law had no e f fe c t  (see Appendix B, p.285).

Oregon and Texas

Oregon and Texas are presented fo r comparison purposes and 

as control s tates. In the case of Oregon, there does not appear to 

be anything in th e  raw t im e -s e r ie s  (see Appendix B, p .275) to  

distinguish i t  from any of the intervention states. The only unusal 

ch a ra te r is t ic  is the January 1983 data point and the fac t  tha t the 

trend becomes obviously f l a t t e r  fo r the balance of 1983. Texas 

presents nothing unusual in i ts  raw tim e-series (see Appendix B, 

p .283) other than a general increase in alcohol-involved f a t a l i t i e s  

from 1979 u n t i l  l a te -1 9 8 2 .  Absent the in te rv e n t io n  po in ts  in  

the other states, there is very l i t t l e  to  distinguish one s ta te  from 

the other.

Discussion

The fourteen states ju s t  discussed represent 27% of a l l  the 

states, including the D is t r ic t  of Columbia, and account fo r 29% of
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a l l  licensed drivers and 28% of a l l  t r a f f i c  f a t a l i t i e s  in 1982. 

Furthermore, most of the major regions of the United States are 

represented: (1) Northeast (Massachusetts); (2) South (Louisiana and 

Missouri); (3) Midwest (Michigan, Iowa, and Nebraska); (4) Southwest 

(Arizona, Nevada, and New Mexico); (5) West (C a l i fo rn ia ,  Washington, 

South Dakota, and Montana); and (6) Non-continental (Alaska). Such 

re p re s e n ta t io n  would argue s tro n g ly  aga ins t any b ias created  

by the absence of regional representation.

The f a c t  th a t  th e re  were vary ing  in te rv e n t io n  po in ts  fo r  

d if fe re n t  states during the overall tim e-series is important too. 

This permits some control over the e f fe c t  of pre- and post-in terven-  

t ion  trends. But i t  also reduces the value o f  comparing states with 

identica l in tervention dates Where pre-in tervention is extremely 

b r ie f  ( e .g . ,  New Mexico), i t  is d i f f i c u l t  to know what the pre­

intervention series looked l ik e  and what e f fe c t  th is  may have had on 

the post-in tervention series. But a lengthy post-intervention  

series in some states allows analysis of delayed impact that is  

otherwise be unavailable in those states where, instead, the pre­

intervention series is lengthy.

Summary

With only one s ta te , C a li fo rn ia ,  reg istering  a s t a t is t ic a l ly  

s ig n if ican t post-in tervention impact on f a t a l i t i e s ,  i t  must be 

concluded that anti-drunk driv ing laws have very l i t t l e  impact on 

reducing a lc o h o l- in v o lv e d  t r a f f i c  f a t a l i t i e s  at the  s ta tew ide  

l e v e l .
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CHAPTER V

MICRO-LEVEL ANALYSIS AND IMPLEMENTATION SURVEY 

Introduction

Sometimes aggregated data can hide extremes. In th is  case the 

author considered tha t  the data which showed no impact on Michigan 

f a t a l i t i e s  might, when dissaggregated, reveal some impact. Two 

a lte rn a tive  explanations worth considering are (a) variable impact 

by geographic region and (b) the way in which the law is implemented 

at the local le v e l .  To tes t  the f i r s t  p o s s ib i l i ty ,  Michigan data 

were aggregated by county into  four d is t in c t  population groups. The 

Bureau of the Census' D e tro it  Standard Metropolitan S ta t is t ic a l  Area 

(SMSA), which includes Wayne, Oakland and f iv e  other heavily popula­

ted counties, made up the f i r s t  grouping. Three other groups were 

also created: Upper Peninsula, outstate SMSA, and rura l/urban. The 

same process of ARIMA model development and intervention analysis 

that was discussed in d e ta i l  in Chapter IV , was accomplished for  

each of these areas.

In the second case, a survey (see Appendix f  ) was used to  

determine what, i f  anything, criminal ju s t ic e  o f f ic ia ls  had done to  

implement the new law. The survey resu lts  served two purposes. 

Responses to the f i r s t  eleven questions are discussed in terms of 

current implementation models. Question 12 asked respondents to  

indicate whether the new law had reduced alcohol-involved f a t a l i t i e s  

in th e ir  ju r is d ic t io n .  On the theory that respondents might be

134
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correct, and thus reveal those ju r is d ic t io n s  where the law had had a 

s ign ifican t impact, a group of counties was re-aggregated on the 

basis of positive  responses to th is  impact question. The resulting  

t ime-series was also tested using the ARIMA process and intervention  

analysis.

There are three other questions on the survey. Two are used to  

exp lore  the a p p l i c a b i l i t y  o f an im plem entation model re fe r re d  

to as reciprocal interdenpendence. The la s t  question was open ended 

and requested tha t respondents l i s t ,  in th e i r  own words, each step 

of th e ir  own implementation process. Results from th is  question are 

discussed in terms of re la t in g  agencies that perceived an impact and 

actually  engaged in id e n t i f ia b le  implementation a c t iv i t ie s .

Aggregation by Population

Michigan is  a la rg e  and d iv e rs e  s t a t e .  From th e  previous  

chapter i t  is  known that there was no s ig n if ican t  statewide impact. 

However, i t  is  possible that there may have been localized impact at 

the county le v e l .  To te s t  th is  theory, alcohol-involved f a t a l i t y  

data were collected fo r  each of the 83 counties and aggregated into  

four multi-county areas. Comparing counties in d iv id u a lly  might have 

been s t a t is t i c a l ly  unre liab le  and misleading. For example, small 

changes in the absolute number o f f a t a l i t i e s  could have resulted in 

a misleading s ta t is t ic a l  conclusion. For example, a decrease in 

f a t a l i t i e s  from 4 to  2 would be interpreted as a 50% decline, while 

an opposite increase would suggest a 200% r is e .  Many areas of 

the state  have few, i f  any, alcohol-involved f a t a l i t i e s  - -  sometimes
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fo r  many consecutive months. Only the larger metropolitan counties 

(Wayne, Oakland, and Kent, fo r  example) experienced enough alcohol- 

involved f a t a l i t i e s  to completely avoid empty c e l ls .  Each of the 

areas and the counties included therein are l is te d  in Appendix C. 

The f i r s t  grouping, SMSA-1, is  based on the 1980 Bureau of the 

Census designation of seven counties, a l l  in the southeastern corner 

of the s ta te ,  as the D e tro it  Standard Metropolitan S ta t is t ic a l  Area 

(SMSA). The second group, SMSA-2, represents sixteen outstate urban 

counties. Upper Penninsula (U .P .) counties are grouped separately  

because of th e ir  geographical is o la t io n .  The la s t  category, RURAL/ 

LP, is  composed of the counties in the upper ha lf  of the lower 

penninsula, as well as several la rge ly  rura l counties on the Ohio 

and Indiana border.

Table 4 displays the to ta l  actual alcohol-involved f a t a l i t i e s ,  

by year, fo r each geographical grouping of counties and the propor­

tion each contributes to the state t o t a l .  As alcohol-involved  

f a t a l i t i e s  have declined between 1979 and 1983 (-29%), the propor­

t ion  w ithin each category has remained somewhat stab le . The propor­

tion of population and alcohol-involved f a t a l i t i e s  appear to be 

re la te d , though not p e r fe c t ly  proportionate. For example, SMSA-1 

contains one-half of the s ta te 's  population, and accounts fo r 40% of  

the alcohol-involved f a t a l i t i e s .  The Upper Peninsula has 3% of the 

s ta te 's  population in i t s  15 counties but represented only 8% of a l l  

alcohol-involved f a t a l i t i e s  in 1983.

Monthly arrest data, by county, were not r e l ia b ly  collected by 

the Michigan State Police u n ti l  1982; there fo re , i t  is not possible
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to accomplish ARIMA intervention analysis fo r  alcohol-involved  

arrests on a state-wide basis.

Table 4

Comparison of Alcohol-Involved F a t a l i t i e s ,  in Michigan, 
by Multi-County Grouping, 1979 -  1983.

1979 1980 1981 1982 1983

SMSA-1 342 358 330 289 252

percent (38%) (40%) (40%) (41%) (40%)

SMSA-2 273 258 218 200 180

percent (30%) (27%) (27%) (28%) (28%)

U.P. 44 40 45 37 30

percent (5%) m (6%) (5%) (8%)

RURAL/LP 242 244 222 185 174

percent (27%) (27%) (27%) (26%) (27%)

TOTAL 901 900 815 711 636

Table 5 provides f a i r l y persuasive evidence that th

intervention change in arrest rates was equally substantial for  

a l l  four geographical groupings, with an average increase of just  

over 30%. The decrease in alcohol-involved f a t a l i t i e s  in the Upper 

Penninsula, while not substantial in terms of absolute numbers, is
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Table 5

Changes in Alcohol-Involved Arrests and F a t a l i t i e s ,  by M u lt i-  
County gGouping, Before and A fter the In te rvention , 1979-1983

12 months 
BEFORE

12 months 
AFTER

Percent
Change

SMSA-1

Arrests 26,030 35,286 + 35.6 %

F a ta l i t ie s 284 254 - 10.6 %

SMSA-2

Arrests 15,979 20,906 + 30.8 %

F a ta l i t ie s 197 189 -  4 .0  %

U.P.

Arrests 1,676 2,187 + 30.5 %

F a ta l i t ie s 40 27 -  32.7 %

RURAL/LP

Arrests 10,907 13,867 + 27.1 %

F a ta l i t ie s 197 163 -  17.3 %

OVERALL

Arrests 54,592 72,246 + 32.3 %

F a ta l i t ie s 718 633 -  12.0 %
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a rather impressive decrease of 37%, but in absolute terms th is  

represents only 13 fewer f a t a l i t i e s .  When the analysis is statewide, 

such a s ign ifican t decrease may be masked by the more conservative 

changes in other areas. The largest population areas evidenced the  

lowest overall decrease following the in tervention. The s ig n if ican t  

increase in arrests statewide is reflected  equally in each geograph­

ical sub-area, with the greatest increase occurring in the area of 

highest population density.

Intervention Analysis

The same basic steps in the development of an ARIMA model were 

performed on the aggregated county data. The f i r s t  stage was accomp­

lished through estimation o f a preliminary model by visual inspec­

tion  of the undifferenced (raw) series (see Appendix D, p .293). 

Parameter estimates were developed through visual inspection of the 

undifferenced ACF (see Appendix D, p .294) u n t i l  a "best f i t "  evolved. 

The f in a l  parameter estimates need not be perfec t,  but must meet 

certa in  s ta t is t ic a l  requirements. These i n i t i a l  parameter estimates, 

referred to as "white noise" models, are f u l l y  presented in Appendix 

D, p .295).

F i n a l l y ,  the  type o f  hypothesized in te rv e n t io n  must be 

tested. The f i r s t  step involves looking at the plotted raw series 

and developing an impression of what happened in the post-interven­

t io n  phase. For each of the four data sets analyzed here, the raw 

series figures are presented in Appendix D. The v e r t ic a l  l in e  in 

1983 id e n t if ie s  the April 1, 1983 in tervention . From such visual
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inspection, the intervention and i ts  impact may be hypothesized. 

The in te rv e n t io n  i t s e l f  might be hypothesized as immediate - -  

meaning that the intervention was in f u l l  force on the f i r s t  day of 

the post-intervention phase, or gradual - -  meaning i t  was introduced 

gradually overtime un ti l  eventually reaching f u l l  strength. Each of 

the four aggregated models was tested fo r th is  type of intervention  

e ffe c ts .

Results

For alcohol-involved f a t a l i t i e s ,  none of the four aggregated

ARIMA models matched the statewide model precisely . The overall

statewide model is  an ARIMA ( 1 ,1 ,0 ) (1 ,0 ,0 )  , o r ,  f i r s t -o rd e r
12

autoregressive model with an annual seasonal component, requiring a 

single d iffe renc ing . Three of the aggregated county models turned 

out to be autoregressive models but they were s l ig h t ly  more compli­

ca ted . The SMSA-1 model is  an ARIMA ( 2 , 2 , 0 ) ,  o r ,  second-order  

autoregressive, requiring two d ifferencings. Both the autoregressive 

and d ifferencing components required a factor of "3". This suggests 

perhaps a q u a r te r ly  trend  in  the s e r ie s .  The SMSA-2 model is  

v i r t u a l l y  identica l to that developed fo r  SMSA-1 with the exception 

that an additional seasonal autoregressive fac to r  is  necessary, thus

making i t  an ARIMA ( 1 ,2 ,0 ) ( 1 ,0 ,0 ) .  This model possesses an auto-
6

autoregressive seasonal trend. Visual inspection of the plotted  

series (see Appendix D, p .298) appears to v e r i fy  th is  d ifference  

between the two series . For example, there are frequently  m ultip le  

peaks fo r each year in the SMSA-1 series. This is  not the case for
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fo r SMSA-2, where there is  generally  only a single id e n t i f ia b le

peak. The remaining lower peninsula counties, RURAL/LP, also f i t

the ARIMA ( 1 ,2 ,0 ) ( 1 ,0 ,0 )  model with the seasonal autoregressive
6

component. In th is  case the six month peak is read ily  id e n t if ia b le  

in the plotted series. This peak may be the resu lt  of increased

to u r is t  t r a f f i c  during summer months of July and August, followed by

the usual end-of-year drop. RURAL/LP is comprised mostly of those 

lower pen insula  counties  north o f a l i n e  from Muskegon to Bay 

counties.

The anomalous model is  that developed for the Upper Peninsula 

(U .P .) which turned out to be a second order moving average model 

ARIMA ( 0 ,0 ,2 ) ,  suggesting that the trend in th is  area is d if fe re n t  

from the rest of the state  with respect to alcohol-involved f a t a l ­

i t i e s .  A moving average model is generally associated with a strong

seasonal trend. I t  is  not known why the seasonal trend in SMSA-2

and RURAL/LP were not moving average models. One p o s s ib i l i ty  is  

that the seasonal trend in the Upper Peninsula were much stronger 

than in the lower peninsula. Visual inspection of the raw time 

series (see Appendix D, p 308) reveals that the winter months - -  

when trave l conditions may range from undesirable to impossible - -  

have the lowest number of alcohol-involved f a t a l i t i e s .  The influence  

of severe weather would appear strongest in the upper peninsula as 

opposed to other parts of the state .

In the f in a l  step, intervention analysis was performed on each 

of the aggregated series . The two hypothesized intervention s t ra te ­

gies were the  same used at the s ta tew id e  le v e l :  (1 )  Immediate
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implementation with gradual impact and (2) gradual implementation 

with gradual impact. Under the f i r s t  condition, the law is consi­

dered t o t a l ly  and completely implemented on the f i r s t  day of the 

p o s t - in te r v e n t io n  phase ( e . g . ,  A p r i l  1 , 1983) and w i l l  have a 

gradual impact as time passes. Under the second condition, i t  is 

assumed that although the law is completely in e f fe c t  on the f i r s t  

day, there w i l l  be a delay in implementation. By d e f in it io n ,  then, 

there w i l l  be a gradual impact.

Of the four geographical d iv is ions, the intervention analysis 

was non-significant in SMSA-2, U .P .,  and RURAL/LP. In the Detro it  

area (SMSA-1) there was a s ig n if ican t decrease in alcohol-involved  

f a t a l i t i e s .  These seven counties contribute approximately 40% of a l l  

alcohol-involved f a t a l i t i e s  statewide. In the raw tim e-series (see 

Appendix D, p 293) th e re  is  a v is u a l l y  obvious change in  the  

o v e ra l l  t rend  fo l lo w in g  the in te r v e n t io n .  Whereas th e re  were 

extremely high months in many of the years p r io r  to the intervention,  

there are none following April 1, 1983. The intervention parameters 

are as follows:

The actual reduction in alcohol-involved f a t a l i t i e s  can be 

calculated using the gradual impact model:

= -.4803 with t  s t a t is t ic  = -4 .5 7  (p = < .001)

= -.6573 with t  s t a t is t ic  = -8 .4 5  (p = < .001)

= 10.3530 with t  s t a t is t ic  = 1.91 (p = < .05)

with t  s t a t is t ic  = -5 .7 7  (p = < .001)
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( A  -^ 2 3 4 5
= o(i+ &  + S' + <£ + + d *  )

1 1 1 1 1

and substituting the appropriate values:

= 10.35 (1+ 2.36)

= 34.74 fewer alcohol-invovled f a t a l i t i e s

According to Table 5, there were 254 alcohol-involved f a t a l i t i e s  

during the twelve month period following the intervention. I f  

annualized fo r  a twelve month period, the above f iv e  month reduction 

of 35 alcohol-involved f a t a l i t i e s  translates into 60 fo r  twelve 

months, or 24%.

The SMSA-2 area displays a post-in tervention series that is 

v i r t u a l l y  id e n t ic a l  to  the p r e - in te r v e n t io n  s e r ie s ,  at le a s t  

as fa r  back as the end of 1981 (see Appendix D, p 298). I t  would 

also appear tha t  the series has s tab ilized  a fte r  being in a f a i r l y  

steady s ta te  o f  decline since 1980. But no s ig n if ican t decline is 

indicated a f te r  the in tervention . While the extreme peaks evident in 

the pre -in tervention  series fo r RURAL/LP are substan tia lly  attenuated 

in the post-in tervention series , the change was not s u f f ic ie n t  to 

achieve s ta t is t ic a l  s ign ificance. S im ilar to  RURAL/LP, the extreme 

months in the U.P series have been f la ttened  by the intervention.

This e f fe c t ,  while not s ig n if ic a n t ,  is  worthy of note. Perhaps the

law has lowered some of the t r a d i t io n a l ly  higher months and, while 

th is  does not re g is te r  as s t a t is t i c a l ly  s ig n if ic a n t ,  i t  does change 

the overa ll character of the time series.
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Implementation Survey

Introduction

A survey instrum ent was used to e v a lu a te  how the  law was 

implemented l o c a l l y .  A f te r  a d e ta i le d  an a lys is  o f the  survey  

f ind ings, the resu lts  are applied to the county level grouping of 

f a t a l i t y  data in an attempt to determine i f  there is  any re la t io n ­

ship between how the law was implemented and whether there was a 

s ign ifican t decline in alcohol f a t a l i t i e s .

There are three major steps in the anti-drunk driving process: 

(1) detection and arres t;  (2) charging and prosecution; and (3) 

determination of g u i l t  and sentencing. These steps can be consoli­

dated and renamed as enforcement, prosecution, and adjudication. 

The actors  who engage in these th re e  a c t i v i t i e s  are s h e r i f f s  

and police , prosecuting attorneys, and judges, respective ly . Any 

attempt to evaluate how the criminal ju s t ic e  system deals with a 

p art ic u la r  offense or offender requires the representation o f each 

group at each step in  the  process. Each p a r t  of the  c r im in a l  

ju s t ic e  system is involved in some phase of implementing drunk 

d r iv in g  l e g i s l a t i o n .  Law enforcement d e tec ts  and apprehends. 

Prosecutors must decide whether formally to  charge those persons 

arrested by law enforcement and be prepared to prove that charge 

before the bar of ju s t ic e .  Courts must impose a sentence which w il l  

prevent deter the apprehended defendant from commission of addi­

t ional offences.
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Methods

To understand the perceptions of each group of actors involved 

in the implementation of th is  law, a questionnaire (Appendix F) was 

developed to s p e c if ic a l ly  evaluate how criminal ju s t ic e  agencies 

implemented the new drunk driv ing law. Implementation can be viewed 

from several perspectives. Two are d i r e c t ly  involved here. F irs t ,  

there is the t ra d it io n a l  single-agency approach (Edwards, 1980) 

which id e n t if ie s  the crucial factors of communication, a llocation  of 

resources, au thority , and dispostion. The other implementation 

model used here is re ferred  to as reciprocal interdependence (O'Toole 

and Montjoy, 1984) and d irects  attention  at interagency a c t iv i t ie s  

that promote cooperative implementation e f fo r ts .  The survey ques­

tions were designed to e l i c i t  information from respondents that  

would correspond with the major factors in each of the two models.

In the case of Edwards' model, questions addressed the areas of 

communications, resources, d ispos it ion , and bureaucracy. There is  

some overlap in the factors and th is  w i l l  be discussed la te r .  For 

the reciprocal-interdependence model, respondents were asked to 

ra n k -o rd er  c r im in a l  j u s t i c e  agencies , f o r  example, p o l ic e  and 

courts, which most aided or hindered successful implementation. On 

the assumption tha t there might be other important influences not 

s p e c if ic a l ly  associated with agencies, respondents were also asked 

to  rank-order fa c to rs ,  fo r  example, the law i t s e l f  or public a t t i ­

tudes toward alcohol, which aided or hindered implementation of the 

law. Respondents were also asked to estimate how e ffe c t iv e  the law
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had been in reducing alcohol-involved f a t a l i t i e s  in th e ir  ju r is d ic ­

t io n .  The responses to th is  question permitted id e n t if ic a t io n  

of those agencies where an actual impact was perceived. Time-series 

analysis was used to v e r i fy  whether respondents were correct in 

th e ir  estimation. F in a l ly ,  an open-ended question was included and 

required respondents to l i s t ,  chronologically , individual steps that  

they took to implement the law.

Due to the r e la t iv e ly  small number of subjects in each group, 

i t  was possible to  send a questionnaire to a l l  Michigan Sheriffs  

(N = 83 ) ,  Prosecuting Attorneys (N = 8 3 ) ,  D is t r ic t  Court Chief 

Judges (N = 108), and the Chief of Police fo r  the major c i ty  in each 

county (N = 7 4 ) .  A to ta l  of 348 questionnaires were mailed along 

with cover le t t e r  (Appendix E, p 314) s tating the reason fo r  the 

study, guaranteeing c o n f id e n t ia l i ty ,  and explaining how non-respon­

dents would be contacted in the follow-up phase. A fter i t  appeared 

that the f i r s t  return had peaked, a follow-up le t t e r  (Appendix E, 

p 315) was sent to a l l  non-respondents.

A ll subjects were asked an i n i t i a l  qua lify ing  question as to 

whether they were in t h e i r  present p o s it io n  on A p r i l  1 , 1983, 

when the new law took e f fe c t .  I t  is  reasonable to assume that the 

person in charge of an organization would be responsible fo r i n i t i a ­

t in g ,  or be involved in ,  most implementation a c t iv i t ie s  within th e ir  

own organization. Furthermore, they would be the logical contact 

fo r  other agency representatives. I f  they were not in the top 

position on April 1, 1983, they were asked to return the question­

naire uncompleted. This technique ensured tha t the person who
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naire uncompleted. This technique ensured tha t the person who 

actua lly  completed the survey would have an personal reco llec tion  of 

what happened in his or her agency with respect to implementation of 

the new law and would not have to re ly  on the memory of others. 

While th is  method did not appear to sub stan tia l ly  decrease the 

number o f respondents in three of the groups, a r e la t iv e ly  lower 

proportion of judges completed the questionnaire, as shown in Table 

6 .

The problem w ith  the  j u d i c i a l  response r a te  was probably  

created in part by the requirement that the Chief Judge in April 

1983 must s t i l l  have been the Chief Judge in April 1985 - -  when the 

survey was mailed. As directed by the Michigan Supreme Court, the 

judges of each individual D is t r ic t  Court shal1 e lect one of th e ir  

own to serve as Chief Judge fo r  a two-year term. The e lection  must 

take place in November of each odd-numbered year. Therefore, such 

elections took place eight months a f te r  the new drunk driving law 

took e f fe c t ,  and the survey arrived eight months before the next 

e lec tio n . This could have had an impact i f  there was a substantial 

turnoverin ch ie f  judges, but the extent to which th is  is  a factor is 

unknown. As can be seen, the overall response ra te  was a respectable 

82%, and 68% included usable responses.

Table 7 presents each of the f i r s t  eleven questions and the 

corresponding implanentation concept as developed by Edwards (1980). 

Under Edwards' model, the f i r s t  factor is  communication (COM). 

Those responsible fo r  implementation of a policy must f i r s t  know 

about the policy and, second, know what they are supposed to do.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



148

Questions 1 and 2 speak i n i t i a l l y  to th is  fac to r  by asking respon­

dents to evaluate the volume and c la r i t y  of information which they 

received.

Table 6

Percentage Breakdown of Michigan Criminal Justice System 
Implementation Surveys Returned and Completed, 1983.

Returned Completed
Total

Mailed Total Percent Total Percent

POLICE 83 71 86% 56 79%

SHERIFFS 74 64 86% 47 73%

JUDGES 108 88 81% 40 45%

PROSECUTORS 83 64 77% 51 80%

TOTAL 348 287 82% 194 68%

Question 4 is  a communication question  which asks whether 

respondents perceived a requirement fo r additional t ra in in g .  I f  so, 

such a requirement may have resulted from m ateria l communicated to 

them. Question 11 is  also communication oriented - -  but on a local

le v e l.  Here, respondents are asked to estimate the frequency with

which local implementers - -  including themselves — gathered to

discuss implementation of the new law. Question 8 also attempts to

measure local level communication between ju s t ic e  agencies. While
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question 11 addresses the matter q u a n ti ta t iv e ly  by asking how often 

agency representatives met, question 8 looks at the q u a li ta t iv e  side 

and asks how well agencies coordinated th e ir  e f fo r ts .  This is 

a communication question in that coordination requires communication.

There are f i v e  questions which address resources (RES). 

Edwards argues that no matter how c le a r ly  the requirements of the 

policy are communicated, implementers w i l l  be unable to accomplish 

the policymakers' goals without the required resources. An assump­

tion  not pursued here is that additional resources would actua lly  

be needed to  implement the new law -  i t  is  p o s s ib le  th a t  most 

agencies simply incorporate additional duties into the existing  

budget framework. Question 3 deals with authority  as a resource.

A high score ( e .g . ,  "much additional authority") would suggest that  

the respondent fee ls  the new law has indeed created additional 

resources to combat drunk driv ing . Questions 6 and 7 deal with the 

expenditure of resources before and a f te r  the new law became e ffe c ­

t iv e .  I f  the law did require that additional personnel time, for  

example, be invested to accomplish implementation, then more resour­

ces would c e r ta in ly  be needed. The more t ra d it io n a l  resource ques­

tions are numbers 9 and 10. Respondents were asked to estimate the 

percentage budget increase needed to implement the new law and then 

to indicate the actual budget increase they received. An underlying 

assumption is that respondents ac tua lly  requested the increase that  

they estim ated in  question  9 . There is  no way o f  knowing the  

answer. The magnitude of the discrepancy between these questions 

might serve as a f a i r l y  re l ia b le  ind icator of whether additional

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



150

TABLE 7

Question and Matching Factor(s) From Edwards' Implementation 
Model as Applied to the Michigan Criminal Justice System, 1983

( 1)
FACTOR

COM RES DIS BUR

1. Prior to April  1 , 1983, approxi­
m a te ly  frequently  did you receive  
information about the new OUIL law? X

2. How c le a r ly  were the requirements
of the new law communicated to you? X

3. How much additional authority  does 
the new OUIL law provide to you 
for dealing e f fe c t iv e ly  with
drunk drivers? X

4. To what extent did you believe  
the new OUIL law required addi­
t ional tra in in g  of your personnel
to insure successful implementation?

5. To what extent was tra in in g  actu­
a l ly  provided pr io r  to implementa­
tion?

6 . Some OUIL cases are handled by 
routine procedures. Others require  
extra processing. BEFORE implementa­
t ion  of the new OUIL law, what per­
centage of drunk driving cases would 
you estimate required additional
processing? X X

7. AFTER implementation of the new OUIL 
law, what percentage of drunk driving  
cases would you estimate required
additional processing? X X

8 . In your geographical area, how well 
do other agencies in the criminal 
ju s t ic e  system coordinate the handl­
ing of drunk driving cases with
your agency under the new OUIL law? X X
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Table 7 -  continued

( 1)
FACTOR

RES DIS BUR

X 

X

X

(1) COM = Communication; RES = Resources; DIS = Disposition; 
BUR = Bureaucracy

might serve as a f a i r l y  re l ia b le  indicator of whether additional 

resources were ac tu a lly  required by agencies to accomplish implemen­

ta t io n .  This also assumes that existing resources were somehow 

unequal to the new task and, furthermore, tha t the implementors were 

aware of the discrepancy a p r i o r i .

The th ird  component of th is  model is disposition (DIS) and, 

according to  Edwards', even i f  implementors know what they are 

supposed to do, how to do i t ,  and have adequate resources to see i t  

through, nothing w i l l  be accomplished i f  those responsible have 

l i t t l e  desire to carry  out the implementation. Question 5 addresses 

disposition by asking the extent to which tra in ing  was ac tua lly

COM

9. By what percentage should your oper­
ating budget have increased to e f ­
fe c t iv e ly  implement the new OUIL law?

10. In r e a l i t y ,  by what percentage did 
your operation budget increase to 
implement the new law?

11. Within your ju r is d ic t io n ,  meetings 
to discuss implementation of the new 
OUIL law were held: X
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provided. This rests on the idea that because nonmandatory tra in ing  

was a v a i la b le  from various le g i t im a te  sources ( e . g . ,  Michigan  

State Po lice, Prosecuting Attorneys' Association of Michigan, and 

the Michigan S h e r if fs '  Association), o f f i c ia ls  favorably disposed 

toward implementing the new law would probably avail themselves of 

the tra in in g  opportunity. In question 8 , an above average response 

would suggest a preference fo r coordination between agencies, which 

would indicate a favorable disposition toward implementation of 

the new law. F in a l ly ,  i f  respondents indicated the occurrence of 

an above average number of meetings to discuss implementation, th is  

would also suggest support fo r the new law. Iso la tion  and nonparti­

c ipation are considered consistent with a lack of support fo r the 

law or at least ind icate  a fee ling  tha t  the law w i l l  not reduce the 

problem.

The f in a l  component in implementation is bureaucratic structure  

(BUR). Of the four components in Edwards' model, th is  is the most 

d i f f i c u l t  to  e v a lu a te ,  although i t  is  im portan t in  e x p la in in g  

implementation with in the criminal ju s t ic e  system. Questions 6 and 

7 measure the change in "SOPs" (standard operating procedures) 

required to process drunk drivers under the requirements of the old 

and new law. To the extent that there is a s ig n if ican t  b e fo re /a fte r  

d i f f e r e n c e ,  then i t  may be argued th a t  the  new law has forced  

implementing agencies to a l te r  existing procedures and th is ,  of 

course, is  not always welcome.
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Results

Each question was o r ig in a l ly  scored along a continuum divided  

in to  increments of .2 (0 .0 ,  0 .2 ,  0 .4 ,  . . .  9 .4 ,  9 .6 ,  9 .8 ,  1 0 .0 ) ,  but 

th is  resulted in too many empty ce lls  in the crosstabulation. Since 

i t  was crucial to crosstabulate by the four types of respondents, 

scores were reaggregated to avoid s ta t is t ic a l  e r ro r .  S p e c if ic a l ly ,  

scores were put into groups of below average, average, and above 

average to avoid v io la t in g  one of the major conditions of chi-square 

analysis that requires there be no fewer than f iv e  expected cases 

per c e l l .  Correlation matrices were computed using raw, unaggregated 

scores, however.

Questions 1 ,2 ,4 ,8 ,1 1 ,  presented in Table 8 are the communica­

t io n  questions. In question 1 there is  the issue of how often did 

p e r t in e n t  m a te r ia l  f in d  i t s  way to  the implementors. Of equal 

importance is how c lear and understandable the received material 

was. While there was not an extremely high volume of material (29% 

indicated above average), the material appears to have explained 

c le a r ly  the requirements of the new law (64% scored c la r i t y  above 

average). There were no s ig n if ican t differences between groups of

respondents (S h e r i f fs ,  Police Chiefs, Prosecutors, and Judges) on
•v *

e ith er  question 1 J L  (df=6, N=194)= 6.16712, n .s . or question 2 

(d f=6, N=194)= 3.73894, n .s . ) .

Question 4 also deals w ith  the c l a r i t y  o f the new law and 

material re lated  to tra in in g .  A r e la t iv e ly  high proportion (48%) 

scored below average in perceiving that additional tra in in g  was
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Table 8

Implementation Questions Grouped Under
Implementation Factor Communication

1. Prior to April 1 , 1983, approximately how frequently did you 
receive information about the requirements of the new OUIL law?

Never ...........................................................................................  More Than
Ten Times

below
average average

above
average

Police 31 10 15

S h er if f 30 8 9

Judge 19 6 15

Prosecutor 22 11 18

TOTAL 102 35 57
(53%) (18%) (29%)

2. How c le a r ly  were the requirements of the new OUIL law 
communicated to you?

Not At .............................................................................................  Very
All C learly

below
average average

above
average

Police 12 10 34

S h eriff 12 8 27

Judge 5 5 30

Prosecutor 9 9 33

TOTAL 38 32 124
(20%) (17%) (63%)
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Table 8 -  continued

Implementation Survey Questions Grouped Under
Implementation Factor Communication

4 To what extent did you believe the new OUIL law required 
additional t ra in in g  of your personnel to insure successful
implementation?

No ....................
Extent

below
average

Police 26

S h er if f 22

Judge 20

Prosecutor 25

TOTAL 93
(48%)

To A Great 
Extent

above
average average

9 21

6 19

5 15

8 18

28 73
(14%) (38%)

8 . In your geographical area, how well do other agencies in 
the criminal ju s t ic e  system coordinate the handling of drunk 
driving cases with your agency under the new OUIL law?

Not Wei 1..........................................................................................Very Wei 1

below
average average

above
average

Police 12 5 39

S h erif f 15 9 23

Judge 5 4 31

Prosecutor 5 7 39

TOTAL 28 25 132
(19%) (13%) (68%)
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TABLE 8 -  continued

Implementation Survey Questions Grouped Under
Implmentation Factor Communication

11. Within your ju r is d ic t io n ,  meetings to discuss implemen 
ta t io n  of the new OUIL law were held:

Never ...............................................    Very
Often

below
average average

above
average

Police 34 13 9

S h er if f 37 3 7

Judge 26 5 9

Prosecutor 30 15 6

Total 127 15 31
(65%) (19%) (16%)

required under the new law. No s ig n if ic a n t  differences between 

groups respondents, however, was found ( 6 , N=194)= 0 .6 1 2 7 ,  

n.s.

Before agencies are able to coordinate th e ir  e f fo r ts  e f fe c t iv e ­

ly ,  they must be w i l l in g  and able to communicate. Question 8 in d i­

cates a strong perception that many agencies actua lly  do coordinate 

in the handling o f drunk driv ing cases under the new law (68%). The 

lack of s ig n if ican t d ifferences suggests tha t coordination may be 

perceived at about the same level by the four groups of respondents. 

Following question 8 c lose ly  is question 11 which deals with respon-
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dents' estimates of the frequency of meetings held p r io r  to implemen­

ta tio n  of the new law. I f  there was a high degree of coordination 

between agencies, meetings were not commonplace, because only 16% 

indicated an above average frequency and 66% indicated below average. 

I f  both questions 8 and 11 are accurate, then i t  may be the case 

that there is coordination between agencies; however, meetings are 

not necessarily held fo r  planning or implementation.

Questions 3, 6 , 7, 9, and 10 in Table 9 a l l  deal with resources

and resource a l lo c a t io n .  Question 3 addresses a u th o r i ty  as a 

resource and asks respondents whether the new law provided them with 

additional authority  to deal with drunk dr ivers . There are s ta t is ­

t i c a l l y  s ig n if ican t d ifferences across the four groups, " X  (d f=6, 

N=194)= 4.29644, n .s . ,  and a m ajority  of respondents (59%) indicated 

that they perceived the additional authority  conferred to be above 

average. This suggests that the law may have had some additional 

deterrent capacity, at least as perceived by the criminal ju s t ice  

system. I t  is  a lso t r u e  th a t  much of the  p u b l i c i t y  and media 

exposure referred to the new law as "tough" and further suggested 

that v io la to rs  would be dea lt with harshly.

Questions 6 and 7 combine the resource and bureaucracy factors .

Drunk driving cases tha t developed before the new law was passed did 

not appear to use a s ig n if ic a n t  proportion of an agency's resources. 

Only 12% of the respondents indicated that an above average percen­

tage of past drunk driv ing cases required additional processing. 

This appears to be equally d is tr ibu ted  across the four respondent 

types. Question 7 reveals th a t ,  a f te r  the new law became e f fe c t iv e ,
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Table 9

Implementation Survey Questions Grouped Under
Implementation Factor Resources

3. How much additional authority  does the new OUIL law 
provide to you fo r  dealing e f fe c t iv e ly  with drunk drivers?

No Additional ............................................................. Much Additional
Authority Authority

below
average average

above
average

Police 15 8 33

S h er if f 10 8 29

Judge 15 3 22

Prosecutor 15 5 31

TOTAL 55 24 115
(28%) (12%) (59%)

6 . Some OUIL cases are handled by routine procedures.
Others require extra  processing. BEFORE implementation 
of the new OUIL law, what percentage of drunk driving cases 
would you estimate required additional processing?

0
Percent

100
Percent

below
average average

above
average

Police 42 7 7

S h er if f 39 3 5

Judge 29 5 6

Prosecutor 41 4 6

TOTAL 151 19 24

(78%) (10%) (12%)
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Table 9 -  continued

Implementation Survey Questions Grouped Under
Implementation Factor Resources

7. AFTER implementation of the new OUIL law, what percentage 
of drunk driving cases would you estimate required additional 
processing?

0
Percent

. 100 
Percent

below
average average

above
average

Police 32 6 18

S h er if f 29 7 11

Judge 7 2 31

Prosecutor 24 15 12

TOTAL 92 30 72
(47%) (16%) (37%)

9 . By what percentage should your operating budget have 
increased to e f fe c t iv e ly  implement the new OUIL law?

0
Percent

. 100 
Percent

below
average average

above
average

Police 49 5 2

S h er if f 36 3 8

Judge 34 3 3

Prosecutor 47 3 1

TOTAL 166 14 14

(86%) (7%) (7%)
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Table 9 -  continued

Implementation Survey Questions Grouped Under
Implementation Factor Resources

10. In r e a l i t y ,  by what percentage did your operating budget 
increase to implement the new law?

0  100
Percent Percent

below
average average

above
average

Police 54 2 0

S h e r if f 47 0 0

Judge 38 1 1

Prosecutor 51 0 0

TOTAL 190 3 1
(98%) (2%) (<1%)

a substantial change occurred, and 37% of a l l  respondents indicated  

that drunk driv ing cases now require an above average level of 

processing. While a l l  agencies generally  shifted toward the " in ­

creased processing" side of the scale, the overwhelming m ajority  of 

th is  change apparently occurred in the courts. In the pre-implemen­

ta t io n  phase only six judges f e l l  into the above average category in 

th e ir  perception that additional processing was required. That 

f igu re  changed to 31, or a 400% increase under the new law. There 

are s t a t is t i c a l ly  s ig n if ican t  differences across the four groups

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Questions 9 and 10 deal with the t ra d it io n a l  budget issues. 

Competition fo r  scarce resources has always been a problem in  

the criminal ju s t ic e  system because a l l  o f  the agencies receive  

th e ir  funding from the same source; local tax revenue. Respondents 

were asked to estimate what percentage th e ir  own budgets should 

be increased in order to  implement the new law, as well as estima­

t ing  the percent increase they ac tua lly  received. A ll  respondents 

were consistent in estimating that l i t t l e  was needed in the way of  

additional resources, although sherif fs  seemed s l ig h t ly  more convin­

ced that additional resources would be needed. S t a t is t ic a l ly  there  

were no differences between groups J L . ( d f=6, N=194)= 10.37848, 

n.s. R e a l is t ic a l ly  though, the more important aspect of th is  question 

is whether there were actual budget increases made availab le  to 

individual agencies to ac tua lly  help defray the expenses of imple­

menting the new law. Using the raw data from the surveys, i t  would 

appear that a m ajority  within each group of respondents received 

l i t t l e  additional funding.

Disposition is evaluated through question 5. Having established  

in question 4 that there was indeed some b e l ie f  tha t the new law did 

or would require additional t ra in in g ,  14% o f the respondents f e l t  

the need was average, 48% indicated the need fo r  tra in ing  to be 

below average, and 38% indicated the need to be above average. 

Question 5 shows that the follow-through on tra in in g  was f a i r l y  

equal across groups “7C - (d f=6, N=194)= 9.4866, n .s . While a few 

respondents made d rastic  sh if ts  in th e ir  responses ( e .g . ,  answered
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extremely low on question 4 , and then extremely high on question 5 ) ,  

most were f a i r l y  consistent in th e ir  perceptions and actions. For 

example, 38% believed that there was an above average need for  

tra in in g  under the new law and 38% actually  provided tra in in g  at an 

above average level prior to implementation. These respondents 

appear to have a reasonably firm  commitment to t ra in in g .  But i f  

t r a in in g  is  somehow associated w ith  increas ing  the  chances of  

apprehending a drunk driver and thereby preventing a potential 

f a t a l i t y ,  then almost h a l f  of the law enforcement respondents  

appeared not to pursue tra in in g .

TABLE 10

Implementation Survey Questions Grouped Under 
Implementation Factor Disposition

5. To what extent was tra in in g  actually  provided prior to  
implementation?

None ........................................................................................... Quite A
Lot

below
average average

above
average

Police 27 4 25

S h er if f 19 9 19

Judge 24 3 13

Prosecutor 24 11 16

TOTAL 94 27 73
(49%) (13%) (38%)
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The in t e n s i t y  o f  in te ragency  co o rd in a tio n  was explored in  

question 8. This is considered both a disposition and bureaucracy 

fac to r .  A high level of perceived coordination would suggest a 

generally  favorable disposition toward the law. The results  are

encouraging and s t a t i s t i c a l l y  s ig n i f i c a n t  across the groups 
%■

^ f(d f= 6 ,  N=194)= 13.42904, p = < .03, with 68% scoring agency coordina­

tion  as above average. A companion question, number 11, asked about 

the frequency of interagency meetings to discuss implementation of 

the new law. What is  p a r t ic u la r ly  in teresting  is  that while a 

m ajority  appear to  believe that there was considerable interagency 

coordination, based on question 8, i t  was apparently accomplished in 

the absence of formal meetings. Overall 86% of the respondents 

indicated that the frequency of meetings was below average. Although 

judges appeared to g rav ita te  toward the lower end of the meeting 

frequency scale, the differences between groups were not s ign ifican t  

JC ( d f=6, N=194)= 10.37848, n .s .

Questions 6 and 7 address the bureaucratic component of the 

implementation model presented by Edwards. Assuming tha t  question 7 

measured the  re q u ire d  a d d it io n s  to  SOPs fo r  each respondent's  

agency, then i t  can c e r ta in ly  be argued that the new law did indeed 

cause operational changes. While respondents agree in question 6 

that drunk drivers generally  were not a problem before the new law 

took e f fe c t ,  X  (d f=6 , N=194)= 2.23445, n .s . ,  there is a s t a t i s t i ­

c a l ly  s ig n if ican t  disagreement in question 7 on the same issue 

following implementation of the law (df=6, N=194)= 43.63319, p = 

<.0001.
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The questions used in the implementation survey were developed 

to address a l l  four of the implementation factors presented by 

Edwards (1980). One issue is the extent to which these implementa­

tion  factors are re la ted  to each other. Edwards would appear to

argue that they would be re la ted  to one another and to implementa­

tion effectiveness. In the next tables we w i l l  measure the extent 

of in te rcorre la t ion  and corre la t ion  with perceived effectiveness. 

C o rre la t io n  a n a ly s is  was performed fo r  each o f the  groups of 

questions which pertained to each of the factors in Edwards imple­

mentation model. This was done to determine what level of in te rre ­

lationship might ex is t  between questions. This is also useful la te r  

when corre lation  analysis is  discussed in terms of how each of the 

f i r s t  eleven questions re la tes  to the perceived effectiveness of the 

law.

In Table 11 the communication corre la t ion  matrix is presented 

f i r s t .  The strongest corre la t ion  is between the frequency with 

which information was received (question 1) and the c la r i t y  of 

the  in fo rm ation  rece ived  (q u es tio n  2 ) .  R e fe r r in g  to  Table 8,

supra, the  c o r r e la t io n  is  p re d ic te d  by the  obvious percentage  

d is t inc tions . There is  also a strong re la tionsh ip  between c la r i t y  of 

information and coordination between agencies (question 8 ) .  Those 

agencies perceiving that the information received was c lear about 

the law's requirements, also f e l t  strongly tha t there was above 

average coordination between agencies in the handling of drunk 

d r iv in g  cases under the new law. The s ig n i f i c a n t  c o r r e la t io n  

between questions 8 and 11 appears somewhat contradictory. On the
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Correlation Matrices for Each of Four Implementation 
Components in the Edwards Model.

Communication

Q -l l Q-8 Q-4 Q-2

Q-l
P

.1905
.004

.1090
.065

-.0055
.470

.4178
.000

Q-2
P

.0713
.162

.2174
.001

.0699
.166

Q-4
P

.2129
.001

.1136
.057

Q-8
P

.2695
.000

Resources

Q-10 Q-9 Q-7 Q-6

Q-3
P

.0165
.410

.0643
.186

.0337
.320

.1722
.008

Q-6
P

-.0099
.445

.1793
.006

.4872
.000

Q-7
p

.1641
.011

.1579
.014

Q-9
P

.3029
.000

Disposition Bureaucracy

Q -l l Q-8 Q-7

Q-5
P

.4017
.000

.1958
.003

Q-6 .4872
p .000

Q-8
P

.2695
.000

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



166

one hand, th e re  is  a la rg e  p ropo rtion  (68%) o f  the respondent 

sample indicating th a t  above average agency coordination exists; but 

on the other hand, v i r t u a l ly  the same proportion (65%) indicate that 

meetings to discuss implementation were held at a below average 

r a t e .  One poss ib le  exp lan a tio n  is th a t  specia l meetings were 

unnecessary because agencies are somehow able to coordinate th e ir  

a c t iv i t ie s .  Perhaps th is  happens in the course of everyday communi­

cation and in te rac tio n .

There are severa l s ig n i f i c a n t  c o r r e la t io n s  in the m atrix  

dealing with resources. For example, questions 6 and 7, which deal 

with the before and a f te r  case processing a c t iv i t ie s ,  are correlated. 

As expected, the corre la t ion  between the two budget questions was 

s ig n if ic a n t .  In general, the higher the amount of resources that  

the respondent f e l t  was needed, the more he or she reported getting .  

I t  would be in teresting  to know how many agencies ac tua lly  made 

formal requests for additional resources s p e c if ic a l ly  to assist in 

the implementation of the new law.

The disposition of an agency to support or pursue implemenation 

of the new law was translated into concrete a c t iv i t ie s .  Question 

5 addressed t ra in in g ;  question 8 spoke to coordination; and question 

11 probed pre-implementation meetings. Each was s ig n if ic a n t ly  

correlated with the other. The re la tionsh ip  between a l l  three  

questions suggests that agencies w il l in g  to promote additional 

tra in ing  also perceive above average interagency coordination, as 

well as an above average number of pre-implementation meetings. 

The.relationship between questions 6 and 7, which deal with general
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operating procedures and therefore appear to f i t  the bureacracy 

fac to r ,  indicates a strong re la tionsh ip  between before and a fte r  

case processing requirements. This find ing would suggest that 

criminal ju s t ic e  agencies are able to evaluate th e ir  work load a fte r  

a policy change. In a prospective arrangement, i t  might interesting  

to ask o f f ic ia ls  to predict the level of additional work a proposed 

law might requ ire . Such information might prove useful in drafting  

the f in a l  version of the law.

Questions 13 and 14 attempt to shed some l ig h t  on implementa­

tion  from the reciprocal interdependence perspective. Implementa­

t ion  of an anti-drunk driv ing law is  not accomplished in a single  

action carried  out by one agency. I t  is ,  i f  anything, a process 

which operates through cooperation and coordination. But not a l l  

agencies cooperate equally . The diagram fo r  th is  part icu la r  model 

was presented e a r l ie r  (see Figure 2 ) .

The method of tabulation fo r questions 13 and 14 used a simple 

summation of the to ta l  number of times tha t a given partic ipant or 

factor was checked by respondents. That partic ipant or factor  

checked by the largest number of respondents became number one, the 

next highest number two, and so fo r th .  In case of a t i e ,  each 

factor was given the same rank.

Table 12 presents a rank-ordering o f respondents' selection of

partic ipants  who aided (A) and hindered (H) implementation of the 

law. In th e  o v e ra l l  p ic t u r e ,  respondents f re q u e n t ly  se lected  

themselves as those partic ipants  who most aided implementation, 

inasmuch as i t  was th e ir  resp o n s ib il ity  s ta tu to r i ly ,  th is  is not
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Table 12

Rank Ordering Of P artic ipants  Id e n t if ie d  by Respondents 
as Aiding (A) or Hindering (H) Implementation

PARTICIPANT Police

RESPONDENTS 

S h er if f  Judge Prosecutor

A H A H A H A H

Appellate
Courts 7 2 6 2 8 2 7 1

Chiefs of 
Police 3 8 4 7 7 7 5 6

Citizen
Groups 5 6 4 5 6 4 4 6

Correctional
Agencies 9 5 7 4 5 5 8 4

Defense
Attorneys 8 1 8 1 2 1 7 2

D is t r ic t  Court 
Court Judges 4 3 5 3 3 8 3 3

Patrol
Officers 2 7 3 8 4 5 2 5

Prosecutors 1 6 1 6 1 3 1 7

Sheriffs 6 4 2 9 5 6 6 5
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surprising. Respondents were unanimous in th e i r  selection of prose­

cutors as the partic ipants  who most aided implementation of the new 

law. Patrol o f f ic e rs  appear to place second. This may be due to 

the fac t  that they are responsible fo r  detecting drunk drivers and 

eventually te s t i fy in g  in court. To the extent they are w e ll- tra ined  

and generally competent, they are valuable in the execution of the 

law.

Defense attorneys received the fewest votes fo r aiding imple­

mentation, and they were followed by the Appellate Courts. There is  

a certa in  amount of logic to th is  arrangement. In the f i r s t  place, 

defense counsel's obligation is to h is /her c l ie n t  and securing th e ir  

release. I t  is ,  therefore , reasonable tha t  those responsible fo r  

enforcement of the law would perceive defense counsel as a th reat to 

th e ir  successful implementation of the law. The one exception is  

that most D is t r ic t  Judges ranked defense attorneys as the second 

most helpful part ic ipan ts . This may be due to judges' perceptions 

that there should be fairness in the process and defense counsel 

looks a fte r  th e ir  c l ie n t 's  best in te re s t .  Appellate Courts are in a 

position to reverse or n u l l i f y  what law enforcement and prosecution 

consider va lid  convictions, thus causing these agencies to complain 

that criminals are set free  on " te c h n ic a l i t ie s ." .  Mistakes made by 

enforcement agencies that lead to such reversals might be the fa u l t  

of inadequate tra in in g  or simple lack of experience with the new 

law. I t  is  in te res ting  to note that po lice , s h e r i f f  and prosecutor 

a l l  placed d is t r i c t  judges th ird  on the hindering l i s t .  The d is t r ic t
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court is also required to dismiss or modify charges due to techni­

c a l i t ie s  raised by defense counsel, thereby c e r ta in ly  not making 

them popular with law enforcement o f f ic ia ls  or prosecutors.

Table 13, using the same groups of respondents, deals with 

factors that e ith e r  aided or hindered implementation of the law. 

The law i t s e l f  was c le a r ly  the top choice in aiding i ts  own imple­

mentation. This suggests that the law and associated information 

made the process of implementation easier fo r respondents. The 

existence of public pressure is evident by the second most important 

factor:  public a tt itudes  toward drunk d rivers . Although judges 

apparently perceive that there is greater interagency communi­

cation than law enforcement, such communication emerges as the th ird  

most frequently  cited fac to r  o ve ra ll .

Considerable support for Edwards' (1980) typology on implemen­

ta tio n  is found in the top three factors hindering implementation. 

The most important hinderance was competition fo r  resources. This 

was followed by public a ttitudes toward alcohol abuse generally  and 

f i n a l l y ,  the  standard o p era tin g  procedures o f  o ther agencies.  

The f i r s t  and th ird  factors are part of the Edwards' model and the  

second might be construed as contributing to an agency's disposition  

toward enforcement. For example, i f  alcohol abuse is to le ra ted  at a 

f a i r l y  high level in the community, that might f ru s tra te  attempts by 

enforcement agencies to  deal e f fe c t iv e ly  with the problem and thus 

adversely impact the agency's disposition . Interagency communication 

appears to be less of a problem for judges and prosecutors than fo r  

law enforcement o f f i c i a l s .  Conversely, standard operating proce-
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Table 13

Rank Ordering of Factors That 
Aided (A) and Hindered (H) Implementation

Factors Police

Respondents 

S h eriff  Judge Prosecutor

The Law I t s e l f

Competition 
fo r  Resources

Public Attitudes  
Toward Drunk 
Drivers

Standard Operating 
Procedures in 
Other Agencies

Technology

Other Existing  
Laws

Communication 
Between Key Actors 
in the Criminal 
Justice System

Public Attitudes  
Toward Alcohol 
Abuse Generally

A

1

7

3

H

7

5

6

A H

1 7

7 1

2 6

6 4

3 7

8 5

5 2

4 3

A H

1 4

6 2

1 6

5 1

4 3

6 3

2 5

3 4

A H

1 7

8 1

2 2

6 3

5 5

7 4

3 6

4 2
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dures present a very severe problem to judges and prosecutors, but 

are obviously less troublesome to law enforcement. There was appar­

ently  some internal dispute between prosecutors over public attitudes  

toward drunk drivers - -  i t  is  ranked second as both aiding and 

h in d e r in g .  This may be as much a fu n c t io n  o f  lo c a l community 

attitudes as i t  is  the perception of judges and prosecutors.

Reciprocal Interdependence Model

Returning to  the  O 'Toole  and M ontjoy 's  (1984) re c ip ro c a l  

interdependence model and i ts  application to the criminal ju s t ic e  

system, the resu lts  ju s t  presented in Tables 12 and 13 provide a 

rough estimate of the strength and d irec tion  on interagency cooper­

ation. For example, appellate courts (see Table 13) were viewed as 

strong negative force by respondents, as were Defense Attorneys and 

D is t r ic t  Judges. From such s im p lis t ic  analysis , Figure 7 (supra) 

was developed and presents the orig ina l model with positive (+) 

and neg ative  ( - )  in d ic a to rs  based on whether th a t  p a r t ic ip a n t  

generally aided or hindered implementation.

In th is  prelim inary m odel,.there are more negative symbols than 

p o s it iv e  in F igure  7. In some cases, one group saw another as 

posit ive , but the reciprocal perception was not positive  ( e .g . ,  see 

the re lationship  between the prosecutors and d is t r i c t  judges). The 

positive sign coming from the leg is la tu re  was taken from Table 14, 

and is based on the fac t  the law i t s e l f  was enacted by the le g is la ­

tu re . What is r e a l ly  in teresting  is to look at Table 14 shows 

which factors were id e n t if ie d  by partic ipants  as aiding versus
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TABLE 14

Breakdown of Implementation A c t iv i t ie s  
Cited by Respondents

Police S h eriff Judges Prosecutor

Externally  Oriented

Meet with Criminal 
Justice Agencies: 13 8 12 20

Meet with Non-criminal 
Justice Agencies: 4 2 9 9

Meet with Public 
and Media: 9 5 5 7

In te rn a lly  Oriented

Changed or Developed 
Poli ci es/Procedures: 13 2 23 28

Purchased PBTs: 17 16 2 2

Reviewed Related 
Materi a l : 10 11 4 7

Both

Acquired and/or 
Attended Training: 41 27 21 30
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hindering implementation. Competition fo r  resources was the number 

one hindering fa c to r ,  followed by public a tt i tu d es , interagency 

communication, and standard operating procedures. These findings  

would support a generally  negative reciprocal interdepence model. 

This might be interpreted to mean that when agencies do in te ra c t ,  

they do so out of necessity and not comraderie. Additional data from 

other actors in the system, such as defense attorneys, corrections 

o f f i c ia ls ,  and the public , would help complete the model. Eventually  

i t  might be possible to evaluate implementation from the strength 

and d irection  of such an interagency model.

The f i n a l  question  on th e  survey was open ended and asked 

respondents to l i s t  each of the steps they had taken to implement 

the law. They were requested to place the steps in chronological 

order. Because no standardized format was provided to respondents, 

the answers took many forms. Some were easy to categorize ( e .g . ,  

"attended tra in ing  seminar") while others were too vague ( e .g . ,  

"p o l ic ie s " ) .  A fter  reviewing the v a r ie ty  of responses, several 

standard categories of responses were developed. Table 14 displays 

the response types in the l e f t  margin and the overall frequency 

of each response.

The completion r a te  fo r  t h is  question was s im i la r  fo r  a l l  

groups: Police, 71%; S h e r i f f ,  72%; Judges, 70%; and Prosecutors, 

76%. The d e t a i l  provided by many respondents helped exp la in  

how implementation was approached at the local le v e l .  For example, 

some respondents indicated each specific  agency with which they 

d ea lt ,  others made only vague references to the "system". Some
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responses could not be categorized. One prosecutor indicated that 

the f i r s t  step to successful implementation was the "replacement of 

the D is t r ic t  Judge." The m ajority  of responses zeroed in on t r a i ­

ning. Prosecutors indicated the highest frequency of meetings with 

other criminal ju s t ic e  agencies as well as the public. Non-criminal 

ju s t ic e  agencies generally  consisted of public schools, hospitals,  

and the local defense bar.

As f a r  as changing or developing p o l ic ie s  and procedures,  

sheriffs  e ither did not consider th is  an important step or had 

nothing that required a tten tio n . Consistent with the s ig n if ican t  

post-intervention change in additional processing, judges indicated 

such changes were an important step in the implementation process 

fo r courts. Inasmuch as PBTs (Prelim inary Breath Testers) are only 

used by law enforcement as p a r t  o f  a roadside s to p , i t  is  not 

surprising that such purchases ranked high on th e i r  l i s t  of imple­

mentation a c t iv i t ie s .

Reaggregation

The tw elfth  question on the survey measures the impact of the 

new law from the perspective of the respondents. This is based on 

the idea that they are closest to the actual app lication . Table 15 

shows th a t ,  as a group, over h a lf  (60%) indicated that the impact 

was below average, 16% believed the impact to be average, and 46% 

indicated the law had an above average impact on alcohol-involved  

f a t a l i t i e s  in th e ir  ju r is d ic t io n s .

• The survey data suggest tha t there are some counties in which
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TABLE 15

Perceptions of the Michigan Criminal Justice System 
Actors on the Impact of the 1983 Drunk 

Driving Law in Their Jurisd iction

No ..............................................................................  Tremendous
Impact Impact

below
average average

above
average

Police 34 7 15

S h er if f 22 9 16

Judge 27 7 6

Prosecutor 34 8 9

TOTAL 117 31 46
(60%) (16%) (24%)

The survey data suggest that there are some counties in which 

the law had a real impact. In fa c t ,  31 agency respondents indicated  

an above average impact in th e ir  ju r is d ic t io n s .  In order to tes t  

whether th is  is  t ru e ,  the county level monthly data were re-aggrega- 

ted on the basis of respondents' estimation of success. Responses 

were grouped into three categories a f te r  grouping the scale scores 

into three equal dimension: (1) AREA1 = below average (0 -  2 );  (2) 

AREA2 = average (3 -  4 ) ;  and (3) AREA3 = above average (5 -  8 ) .  

There were no respondents scoring at the extreme high end of the 

scale on th is  question. The largest grouping is in AREA2 (N = 40 ) ,
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followed by AREA1 (N = 27) and f in a l l y  AREA3 (N = 13). This to ta l  

is  lower than M ich igan 's  83 counties  because th e re  were th re e  

counties from which no surveys were returned.

Appendix G shows the plotted raw time series fo r  each re-aggre­

gation area with the v e r t ic a l  l in e  marking the April 1983 interven­

t io n .  AREA2 (average impact) is composed of the largest number of 

counties and the highest average number of f a t a l i t i e s .  V isua lly  

there does not appear to have been any obvious impact exerted by the 

law (see Appendix G ). AREA1 respondents indicated tha t  the law had 

not reduced f a t a l i t i e s  at a l l ,  and they c e r ta in ly  appear to be

correct (see Appendix G ). The law appears to have f la tten ed  the

1983 series so that i t  resembled 1981, but that is a l l .  F in a l ly ,  

the series fo r  the small group of AREA3 ju r isd ic t io n s  where there

was agreement that there had been a s ig n if ican t impact, does not

appear to r e f le c t  th e ir  optim istic  appraisal (see Appendix G ). The 

next question is whether intervention analysis can uncover a s ign i­

f ic a n t  post-in tervention impact.

The undifferenced ACFs, alomg with parameter estimates for

white noise models and both hypothesized intervention s trateg ies are 

presented in Appendix G fo r each of the re-aggregation areas. AREA1 

respondents, c i t in g  no e f fe c t  fo r the new law, are supported by the 

intervention parameter estimates - -  none were s t a t is t i c a l ly  s ig n i f i ­

cant. Like AREA1, AREA2 o f f ic ia ls  indicated th a t ,  at best, there

may have been some reduction in f a t a l i t i e s .  S t a t is t ic a l ly ,  there

was no s ig n if ican t impact in AREA2. F in a l ly ,  there is  the assertion  

made by the AREA3 respondents that there has been a s ig n if ican t

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



179

decline in alcohol-involved f a t a l i t i e s  since the new law went into 

e f fe c t .  The intervention parameter estimates are indeed s t a t i s t i ­

c a l ly  s ig n if ican t  fo r  the gradual implementation and gradual impact 

model ( = 3.3830; df=42; t = l .52; p= .20 and = -.9781;

df=42; t= 6 .13; p= .001).

The resu lts  suggest that there was an id e n t i f ia b le  reduction in 

alcohol-invovled f a t a l i t i e s  in 13 of Michigan's 83 counties. What 

is not known is how many other groups of counties might c o lle c t iv e ly  

have shown a s im ilar  decrease i f  reaggregated properly. But the 

important point is  that the criminal ju s t ic e  o f f ic ia ls  in these 

counties were very certa in  that there had been a decrease in th e ir  

area and they were correc t. I t  would be in teresting  to know upon 

what basis they made the estimate: personal knowledge, guess, or did 

they simply want to look good? Most (N=8) of the th ir teen  counties 

are in the northern lower peninsula, which is the RURAL/LP group in 

the e a r l ie r  analysis based on population aggregation. C o llec tive ly  

these re-aggregated counties accounted fo r only 10% of a l l  alcohol- 

involved f a t a l i t i e s  in any of the f iv e  years. Furthermore, at th e ir  

highest point they added only 97 such f a t a l i t i e s  annually to  the 

state to ta l of almost 1,000. The s ta t is t ic a l  influence that they 

generate at the overa ll state level is  obviously minimal. Conversely, 

in a statewide analysis , any s ig n if ican t impact in these counties 

would probably be overwhelmed by the rest of the state .

Because an actual reduction in alcohol-involved f a t a l i t i e s  can 

be s t a t is t i c a l ly  linked to agencies that score high on question 12, 

the next step is to determine whether other questions corre late
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with question 12. Those that do may shed some l ig h t  on the charac­

t e r is t ic s  of the agencies in those ju r is d ic t io n s  experiencing a 

decrease in alcohol-involved f a t a l i t i e s .  Table 16 presents a 

corre lation  matrix fo r  question 12 and the f i r s t  11 questions from 

the implementation survey. Only the correlations that appear to be 

s t a t is t ic a l ly  re la ted  to question 12 w i l l  be discussed.

Table 16

Correlation Matrix fo r  Question 12 with 11 Other 
Implementation Survey Questions

Q-l Q-2 Q-3 Q-4 Q-5 Q-6

Q-12 .1852 .0765 .2190 .1168 .2571 .1671
P = .005 .145 .001 .052 .000 .010

Q-7 Q-8 Q-9 Q-10 Q - l l

Q-12 -.0246 .1361 .1757 .0399 .3517
P = .367 .029 .007 .290 .000

Even though only 29% of the respondents indicated that they 

received information with above average frequency, the corre lation  

between volume of information and above average impact is s ig n i f i ­

cant ( r  = .1852 , p < .0 0 5 ) .  Th is  suggests th a t  those agencies 

indicating a s ig n if ican t reduction in f a t a l i t i e s  also received an 

above average amount of material p r io r to implementation. In teres­

t in g ly  enough, there is  no s ig n if ic a n t  co rre la t ion  with the c la r i t y
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The perception tha t  above average authority  was conferred by 

the law (question 3) also corre lates s ig n if ic a n t ly  with a perceived 

reduction in alcohol-involved f a t a l i t i e s  ( r  =.2190, p < .001).  Those 

agencies experiencing such a reduction in f a t a l i t i e s ,  may have made 

constructive use of whatever additional authority  they perceived 

the new law, regardless of whether additional authority  was actua lly  

conveyed. Perhaps those agencies believing tha t they now possessed 

more authority  to deal e f fe c t iv e ly  with drunk d r ivers , in te n tio n a l ly  

altered departmental enforcement polic ies  and pursued drunk drivers  

more vigorously.

The two questions perta in ing to  t ra in in g  also appear to d is t in ­

guish agencies that believed the law was more e f fe c t iv e .  F i r s t ,  i t  

is important to note that there is  very l i t t l e  change in the propor­

tion of agency responses to questions 4 and 5 (see Tables 8 and 

10): 48% of respondents believed there the law required l i t t l e  

additional t ra in in g  and 49% indicated that they did not provide very 

much additional t ra in in g .  While the corre la t ion  between questions 12 

and 4 is  s ig n if ic a n t  ( r  = .1168, p < .0 5 ) ,  i t  is  weak by comparison 

with the corre lation  between auestions 12 and 5 ( r  = .2571, p < 

.0001). The higher c o rre la t io n , espec ia lly  in l ig h t  of the la t te r  

question, suggests that those respondents who perceived the law as 

e ffe c tive  were also more l ik e ly  to have ac tua lly  provided additional 

tr ian ing  to the personnel. This strengthens the argument that a 

favorable disposition toward implementation of a law may be valuable  

in terms of that law's success.

Those respondents ind icating a s ig n if ican t impact were also
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l ik e ly  to have believed th e ir  operating budget should have been 

increased to implement the new law (r  = 1757, p < .007).  The r e a l i t y  

of pre-in tervention budget increases showed no d ifference between 

respondents. The problem with th is  question is one of not knowing 

whether agency o f f ic ia ls  believed that additional resources were 

necessary to implement the new law. The post-intervention budget 

question showed that many agency respondents had received no substan­

t i a l  increases in th e i r  budgets for implementation.

Questions 8 and 11 address the areas o f interagency coordina­

t ion  and cooperation. In the f i r s t  case, most respondents indicated  

an above average level of coordination in the handling of drunk 

driving cases (68%) and a s t a t is t i c a l ly  s ig n if ican t  but bas ica lly  

weak corre lation  exists  between impact and coordination ( r  = 1361, p 

< .029). There was a stronger re la tionsh ip  between pre-implementa­

tion meetings and perceived impact ( r  = .3517, p < .0001). Respon­

dents who believed th a t  the law had a s ig n if ican t impact on alcohol- 

involved f a t a l i t i e s  were also much more l ik e ly  to be invovled or 

know about such meetings. In f a c t ,  th is  was the strongest of the 

correlations of implementation a c t iv i t ie s  with perceived impact.

Question 15 , mentioned e a r l i e r ,  was open ended and asked 

respondents to l i s t  each of the implementation a c t iv i t ie s  they 

engaged in . The issue here is whether a d is t in c tio n  can be made 

between agencies that supplied l i t t l e  or no information and those 

providing detailed data. Respondents were fu rthe r  divided into  

three groups (below average, average, and above average) based on 

th e ir  perceived impact o f the law (question 12). Next, the number
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of question 15 en tr ies  for each agency was tabulated, a maximum 

of seven entries was possible. Table 17 shows the d is tr ib u t io n  of 

responses.

O vera ll,  the average number of entries  made by respondents 

increases when moving from below average to above average impact.

Table 17

D istr ibu tion  of Responses to Implementation Survey 
Question 1 5 ,as a Function of Respondents'

Perception of the Law's Impact.

Respondents' Perception of Impact 

Below Average Average Above Average

Respondent

S h er if f
Entries 2.7 2.3 3.2
B1 ank 5 5 4

Police
Entries 2.8 4.0 5.1
B1 ank 10 2 4

Judge
Entries 3.2 3.8 3.8
Blank 7 1 0

Prosecutor
Entries 3.2 3.2 2.7
B1 ank 9 2 0

Overall
Entries 2.9 3.3 3.7

Blank 31 8 8
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The proportion of surveys with no entries at a l l  is  concentrated in 

the below average impact area (63%). Chiefs of Police appear to be 

responsible fo r the sharpest group increase. The average number of 

steps they reported almost doubled between below average impact 

(2 .8 )  and above average impact ( 5 .1 ) .  There was an increase fo r  

S heriffs  as w e ll ,  but not quite as dramatic (2 .7  to 3 .2 ,  respec­

t i v e ly ) .  Moving from below average to above average impact, i t  can 

be seen th a t  judges and prosecutors were less l i k e l y  to leave  

question 15 completely blank. In fa c t ,  there were no judges or 

prosecutors who l e f t  question 15 blank who, at the  same t im e ,  

indicated that the law had an above average impact.

Generally i t  would appear that respondents who perceived that  

the law had had an impact in th e ir  ju r is d ic t io n ,  were also more 

l ik e ly  to have completed question 15. Thos respondents who did not 

perceive any impact in th e i r  ju r is d ic t io n  were more l ik e ly  to leave 

the question blank.

Summary

Based on aggregation by census area, Michigan's drunk driving  

law registered a s t a t is t i c a l ly  s ig n if ican t reduction in alcohol- 

involved f a t a l i t i e s  in the most populated area of the s ta te , the 

Wayne county SMSA. Using a survey to determine i f  agencies had 

implemented the new law d i f f e r e n t l y  from each o ther provided  

another basis upon which to te s t  fo r  localized impact, as well as 

impact re lated  to implemenation factors . Counties were aggregated 

in to  th re e  groups based on c r im in a l  j u s t ic e  system o f f i c i a l s '
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perception of whether the law had reduced alcohol-involved f a t a l i t i e s  

in th e ir  ju r is d ic t io n .  There were th ir teen  counties in th is  group. 

Intervention analysis supported respondent's b e l ie f  that there  

had been a s ig n if ican t  reduction. The criminal ju s t ic e  agencies 

in these counties d iffe red  from less successful ju r isd ic t io n s  with 

respect to some of the things they did p rior to  the implementation of 

the law. F i r s t ,  they were more l ik e ly  to provide tra in in g  to th e ir  

employees. Second, there did not appear to be a s ig n if ican t addi­

t ional level of post-implementation case processing. Last, they 

perceived a high level of inter-agency coordination in the handling 

of drunk d r ive r .

The im plem entation survey also provided m a te r ia l  fo r  the  

evaluation of two implementation models. One is a t ra d it io n a l  model 

based on standard operational needs ( e .g . ,  communication, resources, 

dispostion, and bureacracy). The other is non-trad itiona l and 

involves the in teractions between criminal ju s t ic e  agencies that are 

necessary to accomplish a jo in t  goal.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



CHAPTER VI

CONCLUSION

Introduction

This concluding chapter f i r s t  summarizes the findings presented 

in previous chapters. Following th is ,  i t  provides some in te rp re ta ­

tion  of the results in re la t io n  to the theories outlined in Chapter 

I I .  Directions fo r  fu tu re  research are presented and, f in a l l y ,  a 

series of policy a lte rn atives  are delineated.

The overall question studied here is  whether anti-drunk driving  

leg is la t io n  has any impact on alcohol-involved f a t a l i t i e s .  This 

question is analyzed across 14 states and is  studied in d e ta i l  at 

the county level in Michigan. There is also a deta iled  component of 

the study which seeks to determine whether certa in  implementation 

models can be applied to understanding the implementation of a n t i ­

drunk driving leg is la t io n  and whether implementation a c t iv i t ie s  and 

successful impact are re la ted .

In order to te s t  whether anti-drunk driv ing le g is la t io n  does 

reduce alcohol-involved f a t a l i t i e s ,  monthly alcohol-involved f a t a l i t y  

s ta t is t ic s  fo r  the period covering January 1979 through December 

1983 were requested from the 50 states and the D is t r ic t  of Columbia. 

Sixteen states provided usable and complete data. In 14 of these 

states there had been changes to that s ta te 's  anti-drunk driving  

laws between January 1979 and December 1983.

The month in which each s ta te 's  law took e f fe c t  is  id en tif ie d  

as the intervention point fo r purposes of using interrupted time- 

series analysis to evaluate the impact. The post-intervention

186
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trend is evaluated from two perspectives. F i r s t ,  implementation 

of the law was hypothesized as immediate and the impact gradual. 

Second, the implementation and impact were both hypothesized as 

gradual. These two approaches are considered the most logical with 

respect to legal in tervention . Under the f i r s t  approach, i t  is 

reasoned that criminal ju s t ic e  agencies, p a r t ic u la r ly  law enforce­

ment, were prepared to act immediately a f te r  the law took e f fe c t .  

While such preparation meets the c r i t e r ia  fo r  immediate implementa­

t io n ,  the impact is hypothesized as gradual on the theory that some 

time w il l  have passed before local law enforcement e f fo r ts  could be 

translated into a reduction in f a t a l i t i e s ,  esp ecia lly  under the  

t ra d it io n a l  deterrence model. Under the second intervention scenario, 

the implementation is gradual on the theory tha t  law enforcement 

agencies were e ith e r  unable or unwilling to launch an immediate 

enforcement e f fo r t  aimed at drunk d r ivers . I f  implementation is 

gradual, i t  n a tu ra l ly  follows that impact w i l l  also be gradual.

Time-series analysis, under both hypothesized intervention  

s tra teg ies , was accomplished fo r each of the 14 states experiencing 

a change in th e ir  law during the time period under study. C a li fo rn ia  

was the only s tate  reg is tering  a s ig n if ican t statewide p o s t- in te r ­

vention impact. The s ig n if ican t intervention was that of gradual 

implementation and gradual impact. A standard computational formula 

indicates that approximately 232 alcohol-involved f a t a l i t i e s  appear 

to  have been avoided in the f i r s t  f iv e  months a f te r  the in tervention.

I t  may be possible that when data are aggregated on a large
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scale ( i , e . ,  s tatew ide), s ig n if ican t  in tra s ta te  impacts may be

overwhelmed and thus go undetected. Although Michigan did not

evidence a s t a t is t i c a l ly  s ig n if ic a n t  statewide impact, the exis­

tence of complete data from individual counties statewide permitted 

regional analysis. To do t h is ,  counties were f i r s t  aggregated into  

four groups on the basis of population. A s ig n if ican t intervention  

e ffe c t  was registered only in a seven-county area which makes up the 

D e t r o i t  Standard M e tro p o li ta n  S t a t i s t i c a l  Area (SMSA-1). The 

s ig n if ican t in tervention was a combination o f immediate implementa­

tion  and gradual impact. This suggests that law enforcement agencies 

may have begun enhanced enforcement e f fo r ts  as soon as possible 

a fte r  the law took e f fe c t ,  and those e f fo r ts  translated into a 

s ign ifican t reduction in alcohol-involved f a t a l i t i e s  within f iv e

months th e re a f te r .  By using the appropriate formula, 35 alcohol- 

involved f a t a l i t i e s  appear to have been avoided. This area of the 

state also evidenced the largest percentage increase (35.6%) of

alcohol-involved arrests following the intervention (see Table 5 ) .  

However, two other areas (SMSA-2 and the U .P.) showed increases in 

alcohol-involved arrests of s im ila r  magnitude (30.8% and 30.5%, 

resp e c tive ly ) ,  but with no apparent decrease in f a t a l i t i e s .  This 

would suggest that the increase in arrests alone was not responsible 

fo r  the s ig n if ican t  decline in f a t a l i t i e s .

A th ird  approach was used to determine i f  there were Michigan 

counties experiencing s ig n if ic a n t  reductions in f a t a l i t i e s  based on 

the results  from a statewide implementation survey. The counties

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



189

were reaggregated in to  three areas arranged according to the percep­

t ion  of local criminal ju s t ic e  o f f ic ia ls  as to whether the new law 

had s ig n if ic a n t ly  reduced alcohol-involved f a t a l i t i e s  in th e ir  

ju r is d ic t io n .  There were three levels of impact: (1) below average; 

(2) average; and (3) above average. Each area was subjected to 

interrupted tim e-series  analysis and both hypothesized intervention  

strategies were tested . S t a t is t ic a l ly  s ig n if ican t  results were 

obtained fo r  a group of th ir teen  counties in which the responding 

criminal ju s t ic e  o f f i c ia ls  indicated that there had been, in th e ir  

opinion, an above average impact. That above average impact tran ­

slated into a reduction of 19 alcohol-involved f a t a l i t i e s .

The resu lts  of the implementation survey were also used to tes t  

the a p p l ic a b i l i ty  of two implementation models. One involved the  

more t ra d it io n a l  evaluation of resource a l lo ca t io n , communication, 

disposition , and bureaucracy. There was an indication that perceived 

effectiveness and these categories of implementation a c t iv i t ie s  may 

be re la te d .  The other model is  of more recent vintage and deals 

with the reciprocal interdependence between agencies required to 

accomplish successful implementation. The reciprocal interdependence 

model was found to have additional power fo r  exploring how criminal 

ju s t ic e  agencies in te ra c t  to accomplish implementation.

In te rp re ta t io n  of Results

There are two ways to evaluate the impact of these enforcement 

e f fo r ts .  F i r s t ,  i f  highly e f fe c t iv e ,  then drunk driving f a t a l i ­
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t ie s  should be sharply declin ing. Visual analysis of the raw time 

series data o ffe rs  no such support. Even s t a t is t i c a l ly  s ign ifican t  

effects  of small magnitude were unusual. Second, there is always 

the p o s s ib i l i ty  th a t  the s ig n if ic a n t  impact of some intervention was 

masked by the opposite e ffec ts  of other variab les, including compe­

ting interventions. Because of the bewildering array of interven­

tion programs, i t  may be impossible to separate the wheat from the 

chaff. A better research question might explore whether a l l  of these 

e ffo rts  are compatible. Are they additive or m u lt ip l ic a t iv e  in th e ir  

impact? Are some more sensitive  to seasonal or trend variations? Do 

some simply not work at a l l?

Part of the answer to why there have been so few widespread 

s ign ifican t e ffec ts  may l i e  in the s ta t is t ic a l  r a r i t y  of alcohol- 

involved f a t a l i t i e s .  Although the social costs of these accidents 

may be high, the p ro b a b il ity  of an alcohol-involved f a t a l i t y  occur­

ring is not high. And tha t  p ro b ab il ity  may not be impacted by the 

a c t iv i t ie s  of the ju s t ic e  system. In Michigan, in 1982, there were 

75,000 deaths from a l l  causes. Approximately 3,000 involved motor 

v e h ic le s .  Most o f f i c i a l  re p o r ts ,  in c lu d in g  m a te r ia l  presented  

e a r l ie r  in th is  study, indicates that about 5C$, or 1,500, are 

alcohol-involved. This means that alcohol-involved t r a f f i c  f a t a l i ­

t ie s  accounted fo r  2% of a l l  deaths. I f  the en tire  population-at-  

r is k  ( i . e . ,  l ic e n s e d  d r iv e r s )  is  used in  the  c a lc u la t io n ,  the  

p ro b a b i l ty  o f  being one o f the  1 ,500  f a t a l i t i e s  drops to 2 in

10,000. This ra te  does f lu c tu a te  widely between states, but ra re ly
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reaches a point where i t  could be considered commonplace. According 

to the 1982 FARS report, the lowest ra te  is in the D is t r ic t  of 

Columbia ( .9  in 10 ,000), followed immediately by Rhode Island at 2 

in 10,000. At the high end of the scale is New Mexico with 6 in

10,000. Even at i t s  worst, considering only licensed d r ivers , such 

f a t a l i t i e s  are ra re .  The point here is th a t ,  given the lim ited  

resources of law enforcement, i t  is  d i f f i c u l t  to control or impact 

such a rare event.

Furthermore, to  be e f fe c t iv e ,  the law must deter or enforcement 

e ffo rts  must prevent drunk driving that might lead to a death. The 

problem is tha t drunk driving is a r e la t iv e ly  frequent occurrance, 

but arrests are not very frequent re la t iv e  to the number of incidents. 

There are two studies which have developed estimates of the proba­

b i l i t y  of a drunk dr iver  being apprehended. Beitel et a l .  (1975) 

estimate the f igu re  at 1:200, while Borkenstein et a l .  (1975) place 

the  r a t i o  at 1 :2 ,0 0 0 .  Using the annual a r r e s t  s t a t i s t i c s  fo r  

Michigan (75 ,000),  the f i r s t  computation would place the to ta l  

potential number o f drunk drivers on the highway at 1,250,000 a 

year. Using 1 :2 ,0 0 0 ,the estimate is 12,500,000 a year. At th is  

ra te ,  i t  can be estimated that a project to arrest a l l  of these 

drivers would take 166 years to execute. The smaller estimate, even 

though i t  is ten times lower, would require almost 17 years to  

accomplish the same end.

What makes the en t ire  project even more u n rea lis t ic  is  the fact  

tha t there would be no place to incarcerate these drivers a f te r  they
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have been arrested; therefore , they would have to be released. Once 

released, a proportion would re jo in  the population of drunk d rivers .  

This would extend the l i f e  of the project and probably keep the 

number of a t- la rg e  drunk drivers from ever reaching zero.

The p o in t  here is  to  t r y  and provide a r e a l i s t i c  frame of  

reference as to the magnitude of the problem and the im possib ility  

of managing i t  from the current perspective. The criminal ju s t ic e  

system response i s ,  therefore , t r i v i a l  by comparison to the size of 

the problem. The long-term solution is to educate the public to the 

fac t  that drinking and driving is dangerous and wrong. With the 

continued presence of alcohol, i t  is doubtful th a t  such a program 

w il l  ever be more than m ild ly  successful. The admonition that  

drinking and driving is wrong must be e f fe c t iv e ly  reinforced through 

detection, apprehension, and punishment.

The present study has tested em pirica lly  that which has gener­

a l ly  been taken fo r  granted, namely that the enforcement of penal 

s ta tu te s ,  which are based on the c la s s ic a l  d e te rren c e  model, 

w il l  e f fe c t iv e ly  reduce crime. The contribution made by th is  study 

to the l i t e r a tu r e  on deterrence is straightforward. Classical 

deterrence theory would predict that i f  alcohol-involved arrests  

were increased s ig n i f ic a n t ly ,  there would be a decrease in alcohol- 

involved f a t a l i t i e s .  This prediction turns on the idea that poten­

t i a l  drunk drivers w i l l  perceive the increased th rea t  of being 

apprehended and avoid drinking and driv ing. As the resu lts  ind icate ,  

there was no s ig n if ic a n t  statewide reduction in alcohol-involved
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f a t a l i t i e s  d e s p ite  a s ig n i f i c a n t  in crease  in  a lc o h o l- in v o lv e d  

arrests a f te r  the in tervention . The findings do not appear to 

support the predictions of c lassica l deterrence.

The findings also speak to the power of the two implementation 

models. The findings tend to ind icate that agencies ac t ive ly  engaged 

in certa in  implementation a c t iv i t ie s  are more l ik e ly  to experience a 

s ig n if ican t decline in alcohol-involved f a t a l i t i e s .  The findings  

also permitted the application of a r e la t iv e ly  new implementation 

model, referred to  as reciprocal interdependence. This model shows 

great promise for use in the evaluation of multi-agency implementa­

t ion  projects.

Limitations of the Study

I t  has been u n c r i t ic a l ly  accepted in most research, including  

th is  study, tha t alcohol-involved is identica l to alcohol-caused. 

The te c h n o lo g ic a l  s ta te  o f  the  a r t  in  alcohol measurement and 

detection has made considerable progress in  reducing the error in 

such d e te rm in a t io n s .  But th e re  is  s t i l l  room fo r  in te rv e n in g  

fac tors . The most accurate measurement is that done at an autopsy. 

However, i f  th e  d r iv e r  is  s t i l l  a l i v e ,  the  next most r e l i a b le  

device is  a blood te s t ,  usually administered at a local hospita l.  

The arresting o f f ic e r  generally  has to transport the d r iver  some 

distance to the closest f a c i l i t y .  This takes time and with the 

passage of t im e ,  a reduction  in the  blood alcohol leve l takes  

place. Only s l ig h t ly  less accurate, but much more convenient, is

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



the preliminary breath tes te r  (PBT), which is handheld and can be 

used by a tra ined o f f ic e r  at the arrest s i te .  The problem is that  

the blood alcohol le v e l ,  however accurate, may also be e n t ire ly  

independent of the cause of the accident. While i t  is easy to 

establish an accurate BAC in the d r iv e r ,  more energy should be 

invested in de te rm in ing  c a u s a t io n . At a minimum the  fo l lo w in g  

factors are perhaps as good, or b e tte r ,  at explaining accident 

causation:

1. Driver a b i l i t y ;

2. Road conditions;

3. Other drivers ;

4. D istractions;

5. Mechanical f a i lu r e ;  and

6. D river 's  general physical and mental health.

The l i s t  is not exhaustive. Part of the problem stems from the 

fac t  tha t  once alcohol is discovered in the d r iv e r ,  other factors  

become secondary ( e .g . ,  poor driving record) or are brushed aside 

e n t i r e l y .  The problem increases in general com plex ity  because 

each of the above in combination with other factors and alcohol 

creates a confusing p ic tu re , thus reducing the chances of ever 

precisely determining the cause. Research must continue into the 

re la tionsh ip  between alcohol and accidents generally , as well as 

alcohol and automobile accidents s p e c if ic a l ly .

Consider also the simple p robab il ity  of ac tua lly  encountering
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a drunk d r iv e r .  I f  75,000 alcohol-involved arrests represent the 

apprehension of 1 in every 2,000 drunk d r ive rs ,  there are 150,000,000 

opportunities annually fo r  law enforcement or the average driver to 

encounter another person driving a vehicle while le g a l ly  intoxicated. 

Given the enormity of th is  s t a t is t ic ,  a l te rn a tive  explanations are 

necessary to explain why there are not more drunk driving accidents. 

One p o s s ib l i t y  is  th a t  drunk d r iv e rs  are not a th r e a t  to l i f e  

simply because they are in tox icated , but rather because they are 

also poor d r ivers . I t  ju s t  does not seem reasonable that i f  alcohol 

consumption and d r iv in g  are such a deadly combination, that the 

actual number of alcohol-involved f a t a l i t i e s  is not substantia lly  

higher. In f a c t ,  a tten tion  should r e a l ly  be directed at determi­

ning why so many people are able successfully to avoid detection. 

There may be a d iffe rence  between being an intoxicated d r iver ,  a 

safe d r iv e r  or one who becomes dangerous a f t e r  d r in k in g .  The 

research on th is  d is t in c t io n  appears to be l im ited .

I f ,  however, the estimates of unapprehended drunk drivers is 

exaggerated and a m ajority  are being caught, then the results  of 

th is  study suggest tha t few are being deterred. This is p a r t ic u la r ly  

w e ll - i l lu s t r a te d  by the fac t  tha t the proportion of alcohol-involved  

f a t a l i t i e s ,  as a function of to ta l  t r a f f i c  f a t a l i t i e s ,  does not 

decline over time or across ju r is d ic t io n s .  I f  drunk drivers cause 

fa ta l  accidents and i f  increased apprehension deterred them, then 

the to ta l  number o f f a t a l i t i e s  would eventually decline and so would 

the proportion of alcohol-involved f a t a l i t i e s .

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



196

Because of a l l  the in i t ia t iv e s  created through pressure from 

various sources - -  c i t iz e n s ,  le g is la to rs ,  and criminal ju s t ice  

o f f ic ia ls  - -  separating the impact of various programs has become 

extremely d i f f i c u l t .  One of the major sources of confusion revolves 

around punishment.

Punishment includes j a i l  sentences, increased f in e s , res tr ic ted  

licenses, and community service programs. V i r tu a l ly  a l l  states use 

these programs in varying combinations. As more pressure is  brought 

to bear on policy makers to reduce the th rea t created by drunk 

drivers , f ines w i l l  increase; j a i l  w i l l  be used more l ib e ra l ly ;  

and many more drivers w i l l  have th e ir  driv ing priv ileges  res tr ic ted  

or revoked. As an example of how complex penalties have become, 

Appendix H shows the penalty structure fo r  each state represented in 

th is  study. Some are m u lt i - le v e l  and detailed ( e .g . ,  C a li fo rn ia  and 

Michigan), while others are considerably simpler ( e .g . ,  Alaska). 

What is s tr ik in g  is  the array of options. Determining s c ie n t i f ic a l ly  

which provision is e f fe c t iv e  and which is not w i l l  require consider­

able e f fo r t  by the researcher. I t  may be v i r tu a l ly  impossible to 

design an experiment, with a l l  of the appropriate controls, to 

determine which penalty ac tua lly  works the best. An additional 

problem is created by the almost in f in i t e  v a r ie ty  of judges, police

o f f ic e rs ,  defendants, and prosecutors. Evaluating penalties in 

general terms ( e .g . ,  j a i l  vs. f ines vs. license revocation) w i l l  be 

easiest but the in te ra c t iv e  influences operating within and between 

the independent variables may obscure the e f fe c ts .
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Another problem is created by the use of media campaigns and 

educational programs. There is  a growing body of research which 

suggests that widespread p u b lic ity  can have an impact on the in c i ­

dence of alcohol-involved f a t a l i t i e s  (Ross, 1975). The e f fe c t  is 

generally  shortlived and the level of f a t a l i t i e s  eventually  returns  

to normal. A d i f fe re n t  type of campaign involves increasing law 

enforcement v i s i b i l i t y  and sometimes increasing arres t a c t iv i ty  too. 

This is calculated to demonstrate that the p ro b a b il ity  of being 

detected is now higher and, therefore , increase the fear of apprehen­

sion. While research dealing s p e c if ic a l ly  with drunk drivers is 

la c k in g ,  s tud ies  have been conducted e v a lu a t in g  th e  impact o f  

increased police presence on other types o f crimes (Dahmann, 1975; 

K e ll in g , Pate, Diekman, and Brown, 1974; and Press, 1971). The 

results  have been favorable and suggest that crime in the experimen­

ta l  area does decline. There is also research to suggest that the 

crime may simply be displaced to another area (K e llin g  et a l . ,  

1974). I f  media campaigns and increased enforcement force drunk 

drivers to drive more c a re fu l ly  or take l ig h t ly  traveled roads 

instead of abstaining but the resu lt  is  s t i l l  fewer accidents, th is  

should be considered a success. There is  no research currently  

ava ilab le  which points to s ig n if ican t  numbers of drunk drivers who 

are consciously evasive.

Prevention programs are also rap id ly  becoming important tools  

in the attempt to reduce drunk dr iv in g . Some of the major forms 

taken by these e f fo r ts  include:
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1. Modification of "happy hour" which r e s t r ic ts  se ll ing  drinks 

at ha lf  price instead of being served tw o-at-a-tim e for the price of 

one;

2. Incorporation of anti-alcohol abuse material into grade 

school curr icu la  beginning at the elementry le v e l;

3. Adoption and enforcement of mandatory seat belt  laws;

4. Increasing the minimum drinking age to 21;

5. Required emergency medical tra in ing  fo r  a l l  law enforcement 

o ff ic e rs  to increase the like lihood of s u rv iv a b il i ty  at the crash 

s ite  u n t i l  an ambulance arrives; and

6. Expanding use of alcohol abuse programs, frequently  as 

part of a court-ordered sentence. Even though a "sentence" is 

punishment, i t  becomes prevention on the theory that once someone is  

exposed to the positive  e ffects  of treatment, he/she is less l ik e ly  

to drink and drive  again because they do not want to ,  not because 

they are fearfu l of being punished again.

In one form or another, almost a l l  of the above policy changes 

have been put into e f fe c t  in Michigan, some of them during the time 

period under study. Separating the in te ra c tive  e ffec ts  of each from 

the other may prove to be impossible. The impact of the "happy 

hour" provision w i l l  be d i f f i c u l t  to evaluate, but the theory is  

that people w i l l  simply consume less alcohol. This can be defeated 

by d r in k in g  f a s t e r .  Mandatory seat b e l t  l e g is la t io n  is being  

adopted in many sta tes , including Michigan, and is being ju s t ly  

c re d ite d  w ith  saving l i v e s .  In the  case o f drunk d r iv e r s ,  i t
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is  un like ly  that many w il l  remember to fasten th e ir  seat be lts .  

Occupants of other vehicles w i l l  benefit  i f  they have th e ir  seat 

belts  fastened in the event of an alcohol-involved accident. The 

recent passage of Public Law 98-363 by Congress, which allows the 

federal government to withhold highway construction funds from any 

state that does not ra ise  the minimum drinking age to 21, places 

con s id erab le  pressure on s ta te s  to modify t h e i r  laws. This is 

one of the few instances where the research is c le a r .  A minimum 

drinking age below 21 resu lts  in increased alcohol-involved t r a f f i c  

f a t a l i t i e s  in the affected age group (Douglass et a l . ,  1974). These 

are but a few of the policy changes that in te rac t with changes in 

drunk driving laws, making the separation of e ffec ts  d i f f i c u l t .

Directions fo r Future Research

There are several areas of inquiry tha t  evolve out of th is  

study. The problem is tha t e ith e r  the existing data are inadequate 

or there are simply not data ava ilab le . To remedy th is  paucity of 

data, four productive research questions are posed here.

1. What is the actual proportion of le g a l ly  impaired drivers  

on the highway at any point in time?

The answer to th is  question is  crucial both to implementation 

of further e f fo r ts  directed at stopping drunk driving and evaluating  

the success of such programs. I f  the e a r l ie r  estimate is  accurate 

that 1 in 2,000 drunk drivers is detected by law enforcement, then 

i t  would be v i r t u a l l y  impossible with current resources ever to
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detect and apprehend a m ajority  of these dr ivers . The current study 

demostrates th a t ,  at least in Michigan, a s ig n if ican t increase in 

drunk driving arrests did not cause a statewide decline in alcohol- 

involved f a t a l i t i e s .  While there is no guarantee that a greater  

commitment of resources necessary to t r i p l e  or quadruple the number 

of arrests w i l l  s ig n i f ic a n t ly  reduce alcohol-involved f a t a l i t i e s ,  the 

current level is  apparently in e f fe c t iv e .

The reverse side of th is  argument would suggest that i f  current 

arrest s ta t is t ic s  accurately r e f le c t  the apprehension of impaired 

drivers , then few are being deterred by e ith er  the threat o f ,  or 

actual, apprehension.

The most e f fe c t iv e  means of determining how many drunk drivers  

are on the highway is through the use of roadblocks, referred  to as 

sobriety checklanes. The procedure is r e la t iv e ly  simple. At a 

pre-determined time and place, usually between 10:00 pm and 3:00 

am on weekend evenings, law enforcement o f f ic ia ls  set up a roadblock 

and use PBTs to determine the BAC of every d river stopped. The 

general reaction of the public is  usually unfavorable. Many of the 

arguments turn on con stitu tiona l issues such as invasion of privacy. 

In order to make the estimate as accurate as possible, sampling 

should be equally d is tr ib u ted  across days of the week, time periods 

in each day, time o f month, and seasons of the year. Such a project 

would be expensive and would probably generate public resentment 

over the inconvenience. Furthermore, some provisions w il l  have to be 

made fo r  a l l  of the drunk drivers who might p o te n t ia l ly  be apprehen-
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ded in the process.

2. What proportion of alcohol-involved t r a f f i c  f a t a l i t i e s  

are actua lly  caused by alcohol?

While the current technology permits extremely accurate assess­

ment of the BAC in any deceased d r ive r ,  as well as those s t i l l  

a l iv e ,  the same developments have not been as well refined with 

respect to determining the ro le  played by alcohol in the accident. 

On the one hand, i f ,  in  the  absence o f  a lc o h o l ,  a m a jo r i ty  of  

accidents would be prevented or be less serious, then e f fo r ts  at 

preventing intoxicated persons from operating motor vehicles would 

be b e n e fic ia l .  On the other hand, i f  alcohol is present but not 

responsible fo r  the accident, then research should concentrate on 

indiv iduals who are involved in accidents, regardless of the presence 

of alcohol. The suggestion here is that drunk drivers involved 

in fa ta l  accidents may be identica l to non-drinking drivers who are 

also involved in fa ta l  accidents. In other words, i t  is e n t ire ly  

possible that the major cause o f alcohol-involved accidents is  bad 

driv in g , but with alcohol present in at least one-half of the cases. 

An additional p o s s ib i l i ty  is that alcohol amplifies the already poor 

driving habits o f some people. Under these circumstances a policy  

decision to reduce alcohol consumption would be appropriate; a 

program to improve driving s k i l ls  would be even more appropriate. 

I f  an arrested drunk driver has an extensive t r a f f i c  v io la tion  

record, alcohol-involvement notwithstanding, then a more appropriate 

a lte rn a tive  might be to make drivers ' education mandatory.
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3 . To what e x te n t  do the  imposed p e n a lt ie s  correspond to  

statu tory  provisions?

I f  the c lassica l deterrence model is correc t, the application  

of severe punishment, along with the like lihood of apprehension, is 

very important in achieving effectiveness. I t  is  well established 

that maximum penalties are ra re ly  imposed, especially  fo r misdemeanor 

and o ther minor o f fe n s e s .  Furtherm ore, in s ta te s  where th e re  

are mandatory minimum penalties , i f  those are not rou tin e ly  imposed, 

individuals soon learn th a t ,  even i f  apprehended, the chance of 

suffering a severe sentence is remote. To the extent that judges 

consistently impose less severe sentences than the statutory  minimum, 

then the deterrent impact of the law is lessened. This is also 

true with respect to the prosecutor's t ra d it io n a l  power to dismiss 

charges even when the evidence is  compelling.

4. To what extent are chronic drunk drivers overrepresented in 

the alcohol-involved f a t a l i t y  s ta t is t ics?

Research must be done to d is t in g u is h  the "harmless" drunk 

d r iv e r ,  meaning one who is able to drive home without incident, from 

those who cause f a t a l i t i e s .  I f  there were adequate information on 

types of drivers who are more l ik e ly  to cause accidents, then the 

use of existing penalties and license re s tr ic t io n s  could be more 

l ib e r a l ly  applied to deter them. Of equal importance would be the 

use of various alcohol abuse treatment programs which might be 

recommended to these people. Being able to id e n t i fy  such individuals  

would permit au thorit ies  to simply refuse issuance of a d r iv e r 's  

license or motor vehicle  re g is tra t io n .
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Policy Alternatives

One of the important underlying moral arguments fueling  alcohol 

control e f fo r ts  is  the b e l ie f  tha t  people should generally l iv e  

longer. Drunk driv ing laws are one attempt by the government to 

reduce in jury  and death on the theory that the "quality  of l i f e "  

enjoyed by a m ajority  of i t s  c it izens  is worth the r isk of alienating  

a m inority who prefer to take chances. The problem with simply 

permitting drunk drivers f re e ly  to f o r f e i t  th e ir  l ives  is that  

there is a good chance th a t  an innocent bystander w i l l  be k i l le d  or

injured in the process.

The govermental attempt to control alcohol does inspire hope. 

The m anufacture , s a le ,  possession, and consumption o f  alcohol  

are a l l  regulated with varying degrees of success, through the 

enforcement of s tatutes and regulations, by a co llection  of indepen­

dent government agencies. Such enforcement is predicated on the 

b e l ie f  that the adverse e ffects  of alcohol would probably grow 

exponentially in the absence of such controls. The most serious 

adverse e ffects  are o f three v a r ie t ie s :  (1) long-term, chronic use;

(2 )  commission o f v io le n t  c r im in a l  o ffe n ses ; and (3 )  impaired

judgment. I t  is  the th ird  category upon which anti-drunk driving  

laws are brought to bear. The premise is  deceptively simple: people 

who consume alcohol and d r iv e  automobiles are less a l e r t  and, 

therefore , less in control of that automobile. Safe operation of an 

automobile requires mental alertness, unencumbered d e x te r ity ,  and an 

a b i l i t y  to recognize excessive or unreasonable r is k .  In the f ina l
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analysis, drinking jind driv ing are wrong because they expose the 

general population to an unnecessary and unacceptable level of 

r i  sk.

Many states in recent years have chosen the task force approach 

to  developing and implementing drunk d r iv in g  countermeasures. 

This approach encourages community involvement on a statewide basis 

and a ttrac ts  professionals from v i r tu a l ly  a l l  sectors. Michigan is 

no exception and the Michigan Drunk Driving Task Force (hereafter  

Task Force) released i t s  f in a l  report in September, 1985. In the 

Executive Summary, the Task Force proposed 39 separate recommenda­

tions fo r impacting the drunk driving problem.

There may be a way of increasing the impact of drunk driving  

leg is la t io n  by copying the task force model at the local leve l .  

Results from the present research suggest that those ju r isd ic t io n s  

that perceived a greater level of in teraction  between criminal 

ju s t ic e  agencies were more l ik e ly  to have experienced a s ig n if ican t  

reduction in alcohol-involved f a t a l i t i e s .  One proposal th is  author 

advocates is putting the f in e  revenue generated by drunk drivers  

back into local agencies to help o ffs e t  the expense of increased 

enforcement. The only "catch" to  the proposal is  that a local task 

fo r c e ,  composed o f  re p re s e n ta t iv e s  from each c r im in a l  j u s t ic e  

agency, must be created. The Task Force would serve two valuable 

purposes. F i r s t ,  i t  would provide a forum for c it ize n s  concerned 

about drunk d r iv e rs ,  and, second, i t  would create an opportunity fo r  

criminal ju s t ic e  o f f i c ia ls  to c la r i f y  and coordinate th e ir  own local
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actions with respect to drunk d r ivers .

The reduction of alcohol-involved f a t a l i t i e s  w i l l  require a 

f irm  commitment to short- and long-term policy changes. The fo llow ­

ing p e n a lty  s t r u c tu r e  is  recommended as a means to reduce the  

like lihood of repeat offenders. One of the underlying premises is 

that the discomfort o f one individual should not have equal standing 

with the potential death or in ju ry  of another. This c e r ta in ly

applies to drunk drivers and the fa c t  tha t th e ir  continued a b i l i t y  

to drive vehicles turns on the notion that driv ing is  a p r iv ilege  

and not a r ig h t .  F irs t  and second offenders would face mandatory 

minimum j a i l  term s. These would be b r i e f  and are designed to  

indicate that th e ir  offenses are considered serious. Second offenders 

would also face various types of license re s tr ic t io n s  and mandatory 

counseling programs. More important penalties are reserved fo r  the 

th ird -t im e  offender. I t  is  reasonably certa in  that anyone convicted 

fo r drunk driving three times, w ithin some set period of time, is 

not simply the v ictim  of circumstance. Such an individual has 

demonstrated a continued disregard fo r  the safety of the community 

and an apparent d is b e l ie f  that the criminal ju s t ic e  system w i l l  do 

anything serious in response. The use of fines w i l l  not necessarily  

deter such an in d iv id u a l,  especia lly  i f  they can afford to pay 

them.

What is  recommended ins tead  is  th a t  the  people w ith th re e  

convictions surrender th e ir  motor vehicle  and th e ir  p r iv i leg e  to 

drive . Reducing leg itim ate  access to a motor vehicle may be more
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e f fe c t iv e  than attempting to reduce the consumption of alcohol or to  

r e s t r ic t  consumption to certa in  specified times and places. Another 

point in favor of th is  proposal is that re s tr ic t in g  alcohol ava ila ­

b i l i t y  also impacts those individuals who drink responsibly. In 

Michigan existing computer technology would permit a l l  s ta te  o ffices  

respo ns ib le  fo r  issu ing  v e h ic le  r e g is t r a t io n s  or l ic e n s e s  to  

know whether the individual at the counter can be permitted to  

obtain the necessary documents. Disposition of the vehicle in th e ir  

possession at the time of arres t,  assuming subsequent conviction of 

the a lcohol-re la ted  charge, w i l l  be at the d iscretion  of the appro­

p r ia te  governmental agency. The state of Maryland currently  has a 

law that permits the auction of vehicles seized in th is  manner. 

While there is  no ava ilab le  research on whether the law is e f fe c t iv e ,  

such firm  action provides a straightforward basis fo r  coming to 

grips with a severe problem. H is to r ic a l ly  th is  problem has already 

proven res is tan t to a wide range of less draconian measures.

In sum, th is  research indicates that recent s tatu tory  changes 

intended to decrease drunk driving f a t a l i t i e s  are having l i t t l e  

impact. This study did discover that there is  some re lationship  

between implementation measures and impact. What is called fo r  is ,  

f i r s t ,  more research to  p in p o in t  the  sources of e f fe c t iv e n e s s  

and ineffectiveness. Second, more resources must be linked d ire c t ly  

to substantive and tough implementation measures i f  fu rthe r  progress 

is  to be achieved.
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O ltT R IC T  JUOGCS

GORDON A  OOHCRTY 

C AR O LS IRONS 

OONALO A. JOHNSTON 

LOUIS E .SIMHAUSER 

J. ROOERT SMOLENSK!

8 T A T * O r  MIOHIOAH
61ST DISTRICT COURT

H A LL OR JUSTICE 
GRANO RARIOS. MICHIGAN 49403 

RHONE 16161 4U -3279

February 24, 1984

COURT ADMINISTRATOR 

JOSEF R SORER

I am currently a doctoral candidate in public administration at 
Western Michigan University and am in the process of fin a liz in g  my disser­
tation  proposal. B rie fly , I am interested in conducting a time series 
analysis of the impact of Michigan's two most recent changes in its  
drunk driving laws. The time period under consideration w ill be April 
1979 through April 1984, thus providing sixty continuous months of data.

The purpose of th is  le t te r  is to secure sim ilar data from ....................
However, there does not appear to be a "clearing house" available where 
this can be eas ily  acquired. I f  availab le , would you please forward 
the following s ta t is tic a l information for the years 1979, through 1983, 
broken down by month:

1. TOTAL monthly t r a f f ic  fa ta lit ie s ;
2. TOTAL monthly t r a f f ic  fa ta lit ie s  which included alcohol;
3. TOTAL monthly arrests for drinking and driving;
4. TOTAL monthly court dispositions of drinking drivers.

I re a lize  that states vary as to the degree of completeness with which
the above data are collected, so please forward whatever may be available. 
My mailing address is:

Josef R. Soper, Administrator 
61st D is tr ic t Court 
Hall of Justice, Room 261-J 
333 Monroe Avenue, N.W.
Grand Rapids, Michigan 49503

Again, thank you very much for your cooperation.

Sincerely,

Josef R. Soper
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OISTniCT JUDGE*

GORDON A . DOHERTY 

C AR O LS IRONS 

O O N A LO A  JOHNSTON 

LOUIS C. SIMHAUSER 

J ROBERT SM OLENSK

8TATC o r  M IOHISAN
GIST DISTRICT COURT

H A L L  OF JUSTICE 
G RAND RAFIDS. M ICHIGAN 49303

f h o n e  i e i b i  a ss-sets

COURT ADMINISTRATOR 

JOSEF R SOFER

June 26, 1984

Dear

On February 24, 1984, I mailed the attached le t te r  to your o ffic e . A 
response has not yet been received.

I f  you never received the le t te r ,  I would appreciate i t  i f  you could 
respond to the request. On the other hand i f  the data are unavailable, i t  
would be worthwhile knowing that as w ell.

Sincerely,

Josef R. Soper

attach/
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m i a f

3 0 . 0  4 2 . 0  5 4 . 0  6 6 . 0  7 8 .0  9 0 .0
3 6 . 0  4 8 . 0  6 0 . 0  7 2 .0  8 4 . 0  9 6 .0

5

0

• i

70
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30

33

40

45

30

55

60

6S

M ICHIGAN TOTAL F A T A L IT Y  DATA3
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Michigan Alcohol-Involved F a ta l i t y  Data Undifferenced
ACFs

AUTOCORRELATIONS

1 -  12 .6 5 .4 9 .2 6 . 10 - . 1 3 - . 1 8 - . 1 6 - . 0 6 .1 0 .3 5 .3 9 .5 2
6 T .E . .1 2 .1 6 .1 6 .1 0 • 18 • 19 • 18 .2 0 .2 0 .2 0 .2 1 .2 2

1 3 -  24 .4 3 .3 2 .0 5 - . 0 9 - . 2 6 - . 2 7 - . 3 1 - . 1 4 - . 0 5 .1 1 .21 .3 4
6 T .E . .2 3 .2 5 .2 5 .2 5 .2 5 .2 8 .2 6 .2 7 .2 7 .2 7 .2 7 .2 7

2 5 -  36 .2 5 .1 2 0 . 0 - . 1 9 - . 3 5 - . 3 6 - . 3 3 - . 2 5 - . 1 7 - . 0 3 .0 2 .1 2
8 T .E . .2 8 .2 8 .2 8 .2 0 .2 8 .2 9 .3 0 .3 0 .3 0 .31 .3 1 .3 1

3 7 -  48 .1 0 .0 3 - . 0 7 - . 1 6 - . 2 5 - . 3 1 - . 2 6 - . 2 0 - . 1 6 - . 1 1 - . 0 7 - . 0 2
61 .E . .3 1 .3 1 .31 .31 .3 1 .3 1 .3 2 .3 2 • 32 .3 2 .3 2 .3 2

4 8 -  60 0 . 0 - . 0 2 - . 0 7 - . 1 2 - . 1 4 - . 1 4 - . 1 2 - . 1 1 - . 0 4 .0 2 .0 5 .0 7
6 T .C . • 32 .3 2 .3 2 .3 2 .3 2 .3 2 •  33 .3 3 .3 3 .3 3 .3 3 .3 3

6 1 -  62  .0 6  .0 5
6 T .E .  . 3 3  .3 3

1 RACE 3 M ICHIGAN TOTAL FATAL I  TV OATA

PLOT OF SE R IAL CORRELATION

- 1 . 0  - 0 . 8  - 0 . 6  - 0 . A - 0 . 2  0 . 0  0 . 2  0 . 4  0 . 6  0 . 8  1 .0
LAQ CORR. ♦ » l I I i i I i t I i i i i i

♦ 
i i i i I

X 
1 

X 
1 

X 
I 

X 
1 

X 
♦

♦ 
1 

X 
1 

X 
1 

X 
1 

X 
♦ — ♦ -

1 0 . 6 4 7 KXXXXX
2 0 . 4 8 9 ♦ IXXXXXXX*XXXX
3 0 . 2 5 6 ♦ IXXXXXX ♦
4

5

6
7
8  

9

1 0
1 1

1 2

0 . 0 9 7
- 0 . 1 3 5

- 0 . 1 8 1
- 0 . 1 5 7
- 0 . 0 5 5

0 . 1 0 2
0 . 3 4 5
0 . 3 9 1
0 . 5 2 0

♦  IK K  ♦
♦  XX XI ♦

♦  XXXXXI ♦
XXXXI ♦

♦  "  • X I  ♦

♦  i x x x  ♦
♦  IXXXXXXXXX*
♦  IXXXXXXXXXX

♦  IXXXXXXXXXX^XX
1 3 0 . 4 3 1 ♦  IXXXXXXXXXXX
1 4 0 . 3 2 5 ♦  IXXXXXXXX ♦
IS 0 . 0 4 9 ♦  XX ♦
1 6 - 0 . 0 9 3 ♦  X X I ♦
1 7 - 0 . 2 6 2 ♦  x x x x x x x t ♦
1 8 - 0 . 2 7 3 ♦  x x x x x x x x ♦
1 9 - 0 . 3 1 2 ♦ XXXXXXXXI ♦
2 0 - 0 . 1 3 6 ♦ XXXI ♦
2 t - 0 . 0 4 0 ♦ X I ♦
2 2 0 . 1 1 3 ♦ IXXX ♦
2 3 0 . 2 0 7 ♦ IXXXXX ♦
2 4 0 . 3 4 1 ♦ IXXXXXXXXX ♦
2 5 * 0 . 2 4 9 ♦ IXXXXXX ♦
2 6 0 . 1 2 0 ♦ IXXX ♦
2 7 - 0 . 0 0 4 ♦ I ♦

2 8 - 0 . 1 6 8 ♦  XXXXXI ♦
2 8 - 0 . 3 4 8 ♦  XXXXXXXXXI ♦
3 0 - 0 . 3 6 4 ♦ XXXXXXXXXI ♦
3 1 - 0 . 3 3 5 ♦  XXXXXXXXI ♦

3 2 - 0 . 2 5 2 ♦  XXXXXXI ♦
3 3 - 0 . 1 7 2 ♦  XXXXI ♦
3 4 - 0 . 0 2 9 ♦  X I ♦
3 9 0 . 0 1 8 ♦  I ♦
3 8 0 . 1 2 3 ♦  IXXX ♦
3 7 0 . 1 0 0 «  IXXX ♦
3 8 0 . 0 3 0 ♦  IX ♦
3 9 - 0 . 0 7 3 ♦  XX I ♦
4 0 - 0 . 1 6 1 ♦  XXXXI ♦
4 1 - 0 . 2 5 2 ♦  XXXXXXI ♦
4 2 - 0 . 3 1 1 ♦  XXXXXXXX! ♦
4 3 - 0 . 2 6 3 ♦ XXXXXXXI ♦
4 4 - 0 . 2 0 3 ♦  XXXXXI ♦
4 S - 0 . 1 5 7 ♦  XXXXI ♦
4 6 - 0 . 1 0 7 ♦  XXXI ♦
4 7 - 0 . 0 6 9 . ♦  x x i . - r  • •- ■*'
4 9 - 0 . 0 1 9 •' . I ♦  v
4 9 0 . 0 0 2 V  1 - - ♦  /

*  5 0 - 0 . 0 1 8 I
5 1 - 0 . 0 7 2 ♦ X X ! ♦ v
5 2 - 0 . 1 2 4 ♦ XXXI ♦
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SUMMARY OF THE MODEL

OUTPUT VA R IABLE —  M IAF 
INPUT VARIABLES —  NOISE

VARIABLE VAR. TYPE MEAN TIME

M IA F  RANDOM 1 -  68

DIFFERENCES1<1-0 )

PARAMETER VA R IABLE TYPE FACTOR ORDER ESTIM ATE ST. ERR. T -R A T IO
1 M IA F  AR 1 1 - 0 .3 2 4 1  0 .1 1 6 3  - 2 . 7 9
2 M IA F AR 2 12 0 .3 4 7 4  0 .1 1 3 B  3 .0 3

REUIDUAL SUM OF SQUARES * 9 0 9 9 .0 4 7 3 3 0  (BACKCASTS EXCLUDED!
OEGREES OF FREEDOM ■ 32
RESIDUAL MEAN SQUARE •  1 9 0 .3 0 1 0 0 3

1 PAGE 3 M IC HIG AN TOTAL FA T A L IT Y  DATA

ACF VA R IABLE IS  R M IA F . M A X L A G -4 5 ./

NUMBER OF OBSERVATIONS •  68
MEAN OF THE (D IFFER EN CED ) SERIES -  0 .3 7 9 7
S1ANDARD ERROR OF THE MEAN •  1 .6 6 0 2
T-VALUE OF MEAN (AG AIN ST ZERO) •  0 .3 4 9 2

AUTOCORRELATIONS

1 -  12 - . 0 2 - . 0 6 .0 6 .11 .2 2  - .1 4 0 . 0 - . 2 4 - . 1 0 .2 2 .0 2 - . 0 8
S T .E . .1 2 .1 2 .1 2 .1 2  ‘ .1 2 .1 3 .1 3 .1 3 .1 4 .1 4 .1 4 .1 4

1 3 - 24 .2 1 .2 2  - .1 3  - .0 7 .1 1  - .0 4 - . 2 6 .0 9 - . 0 6  - .0 2 .0 9 .1 8
S I .E . .1 4 . 13 .1 3 .1 6 .1 6 .1 6 .1 6 .1 6 .1 6 .1 6 .1 6 .1 7

2 3 -  36 .0 7 0 . 0  ,,1 0 .0 7 .1 7  - . 11 - . 0 4 - . 0 9 - . 0 2 .01 - . 0 1 .0 9
S T .E . .1 7 .1 7 .1 7 .1 7 .1 7 .1 7 .1 7 .1 7 . 18 . 19 .1 8 .1 8

3 7 -  43 .0 9 .0 7  - , .0 3 .0 8  - . .0 2  - . 14 - . 0 4 - . 0 4 .0 6
ST .E . . 18 • 16 .1 6 . 18 .1 8 .1 6 . 18 . 18 . 18

1 PAGE 6 MICHIGAN TOTAL F A T A L IT Y  DATA

PLOT OF S E R IA L  CORRELATION

LAG CORR. ♦ i i i i ♦ i i i i ♦ i i I i * i i i i ♦ i i i t i i i i ♦ i i

1 - 0 . 0 2 4
i

♦ X I ♦
2 - 0 .0 6 1 ♦ XX I ♦
3 0 .0 6 5 ♦ IX X  ♦
4 0 .1 0 0 ♦ IXXX ♦
5 - 0 . 2 1 7 ♦XXXXXI ♦
6 - 0 . 1 3 8 ♦ XXXI ♦
7 - 0 .0 0 1 ♦ I  ♦
8 - 0 . 2 3 9 XXXXXXI ♦
9 - 0 . 1 0 0 ♦ XX I ♦

10 0 . 2 2 0 ♦ IXXXXX ♦
11 0 .0 2 3 ♦ IX  ♦
12 - 0 . 0 8 2 ♦ X X I ♦
13 0 .2 1 4 ♦ IXXXXX ♦
14 0 .2 1 9 ♦ IXXXXX ♦
15 - 0 . 1 3 4 ♦ XX XI
16 - 0 . 0 7 3 ♦ X X I
17 - 0 . 1 0 8 ♦ XXXI
18 - 0 . 0 4 3 ♦ X I
19 - 0 . 2 3 8 ♦ XXXXXXI
20 0 .0 9 4 ♦ IX X
21 - 0 . 0 5 9 ♦ X I
22 - 0 . 0 1 9 ♦ I
23 0 .0 8 7 ♦ IXX

*  24 0 .1 7 9 ♦ IXXXX
0 .0 6 9 ♦ IXX
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Michigan Alcohol-Involved F a ta l i t y  Data Parameter
Estimates and ACFs fo r  Immediate Implementation
and Gradual Impact Models

SUMMARY OF THE MODEL

OUTPUT VA R IABLE —  M IAF 
INPUT VA R IABLES —  NOISE X I

VA R IABLE VAR. TYPE MEAN TIME DIFFERENCESt
M IA F  RANOOM 1 -

CD1CDCD

X I BINARY I - 68  ( 1 -B  )

PARAMETER VARIABLE TYPE FACTOR ORDER ESTIMATE S T . ERR. T-R A T IO
1 M IAF AR 1 1 - 0 .3 0 2 6 0 .1 2 0 2 - 2 . 3 2
2 MJAF AR 2 12 0 .3 3 1 2 0 . U 3 B 3 .0 3
3 X I UP I 0 1 4 .7 9 1 2 1 3 .1 9 1 3 1 .1 2
4 X I SP t 1 - 0 .4 6 5 9 0 .6 4 2 1 - 0 . 7 3

RESIDU AL SUM OF SQUARES « 9 6 7 3 .B 4 0 B 2 0  (BACKCASTS EXCLUDED)
DEGREES OF FREEDOM » SO
RESIDU AL MEAN SQUARE * 1 9 3 .3 1 6 0 1 7

1 PAGE 7 M ICHIGAN ALCOHOL F A T A L IT Y  DATA

ACF V A R IA B LE  IS  R M IA F . M AXLAG M S. /

NUMBER OF OBSERVATIONS •  6B
MEAN OF THE (DIFFERENCED) SERIES > 0 .4 4 0 8
STANDARD ERROR OF THE MEAN •  1 .6 4 4 3
T-V A LU E  OF MEAN (AG AIN ST ZERO) ■ 0 .2 6 8 0

AUTOCORRELATIONS

1 -  12 - . 0 2  - .0 5 .0 8 .1 1  - .2 6 - . 1 3 .0 6 - . 2 4 - . 1 1 .21 - . 0 2 - . 0 8
S T .E . .1 2 .1 2 .1 2 .1 2 .1 2 .1 3 .1 3 .1 3 .1 4 . 14 .1 3 .1 5

1 3 -  24 .1 9 .2 3 - .  13 - . 0 6  - , .0 8 - . 0 7  - , .2 3 .1 1 - . 0 6  - .0 3 .11 .1 7
S T .E . .1 5 .1 5 .1 6 .1 6 . 16 • 16 .1 6 .1 6 .1 7 . 17 .1 7 .1 7

2 3 -  36 .0 3 .0 1 .2 1 - . 0 9 . 17 - . 0 7 .0 3 - . 1 2 0 . 0 .0 3 - . 0 2 .0 7
S T .E . .1 7 .1 7 .1 7 .1 7 .1 7 .1 9 . I B .1 8 .1 8 . IB .1 8 . 18

3 7 -  43 .1 2 .0 6 - . 0 1 .0 8 .01 - . 1 3  - , .0 3 - . 0 4 .0 5
S T .E . .1 8 .1 8 .1 8 . 18 .1 8 .1 8 . IB .1 8 .1 8

1 PAGE 8  M ICHIGAN ALCOHOL FA T A L IT Y  DATA

PLOT OF S E R IA L  CORRELATION

- 1 . 0  - 0 . 8  - 0 . 6  - 0 . 4  - 0 . 2  0 . 0  0 . 2  0 . 4  0 . 6  O .B  1 .0
LAG CORR.

i 
i 

• 
♦ii

i 
i

i 
i i i

i 
iiiit

i 
tii

i 
iii

■ ♦

1 - 0 . 0 1 9
t

♦ I
2 - 0 . 0 4 7 ♦  X I
3 0 . 0 7 6 ♦ IX X
4 0 . 1 0 9 ♦ IXXX
3 - 0 . 2 3 3 XXXXXXI
6 - 0 . 1 2 6 ♦ XXXI
7 0 . 0 3 7 ♦ IX
8 . - 0 . 2 4 4 ♦XXXXXXI
9 - 0 . 1 1 3 ♦ XXXI

10 0 .2 1 3 ♦ IXXXX
11 - 0 . 0 1 8 ♦ I
12 - 0 . 0 7 8 ♦ X X I
13 0 .  194 ♦ IXXXXX
14 0 .2 3 1 ♦ IXXXXX
15 - 0 . 1 3 2 ♦ XXXXI
16 - 0 . 0 6 2 ♦  X X I
17 - 0 . 0 7 7 ♦ X X I
IB - 0 . 0 6 6 ♦ X X I
19 - 0 . 2 4 6 ♦ XXXXXXI
2 0 0 .  I l l ♦  IXXX
21 - 0 . 0 6 3 ♦ X X I
77 - n . n s i * \«f
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SUMMARY GF THE MODEL

OUTPUT VARIABLE —  M IAF 
INPUT VARIABLES —  NOISE X I

VARIABLE VAR. TYPE MEAN TIM E DIFFERENCES
1

M IAF RANDOM 1 -  68 ( 1 -B
1

X I BINARY 1 -  68 ( 1 - 8

PARAMETER VARIABLE TYPE FACTOR ORDER ESTIM ATE S T . ERR. T -R A T IO
1 M IA F AR 1 1 - 0 .3 7 1 4 0 .1 1 S 6 - 3 .2 1
2  M IA F AR 2 12 0 .3 4 8 0 0 .1 1 9 1 2 .9 2
3  X I UP 1 1 0 .1 7 1 2 1 .0 7 9 3 0 .1 6
4 X I SP 1 1 1 .2 7 1 3 0 .3 8 1 5 2 .1 9

RESIDUAL SUM OF SOUARES ■ 9 0 9 9 .2 3 2 8 1 0  (BACKCASTS EXCLUDED)
DEGREES OF FREEDOM ■ 49
RESIDUAL MEAN SQUARE -  1 0 5 .6 9 9 0 3 0

1 PAGE 7 M ICHIGAN ALCOHOL F A T A L IT Y  DATA

ACF V A R IABLE IS  R M IA F . M A X L A G M S ./

NUMBER OF OBSERVATIONS •  68
MEAN OF THE (DIFFERENCED) SERIES •  - 0 .0 2 9 8
STANDARD ERROR OF THE MEAN ■ 1 .6 3 3 3
T-VA LU E OF MEAN (AG AIN ST ZERO) •  - 0 .0 1 8 3

AUTOCORRELATIONS

1- 12 - . 0 4 - . 1 0 .0 7 .0 9  - . .2 5 - .  15

0)01*M1Oo

.2 3 .0 4  - . 0 7
ST,.E . .1 2 .1 2 .1 2 . 12 .1 2 .1 3 .1 3 .1 3 .1 4 .1 4 .1 5 .1 5

1 3 - 24 .2 3 .2 1 - . 1 4  - .0 7  - , .0 9 - . 0 8 - . 2 6 .1 0  - . 0 6  - . 0 3 .1 3 . 19
ST,.E . . 15 .1 5 • 16 .1 6 .1 6 .1 6 .1 6 .1 7 .1 7 .1 7 .1 7 .1 7

2 5 - 3 6 .0 4 .0 1 . 18 - . .0 8  - . . 19 - . 0 9 - . 0 3  - . 1 0 .01 .0 1 .0 1 .0 9
ST ..E . .1 7 .1 7 .1 7 .1 8 .1 9 . 1 8 . 19 .1 8 .1 9 . 18 .1 0 . 18

3 7 - 43 .0 8 .0 6 - . 0 4 .0 9  - . .0 2 - .  12 - . 0 2  - . 0 4 .0 6
ST,.£ • .1 8 .1 8 .1 8 .1 8 . 18 .1 8 .1 8 .1 8 . 18

PAGE 8 MICHIGAN ALCOHOL F A TA LI TY DATA

PLOT OF S E R IA L  CORRELATION

- 1 . 0  - 0 . 8  - 0 . 6  - 0 . 4  - 0 . 2  0 . 0  0 . 2  0 . 4  0 . 6  0 . 8  1 .0
LAG CORR. l41111111111111111t1t1t1114

1 - 0 . 0 3 7
1

4 X I
2 - 0 . 0 9 7 4 XXI
3 0 .0 6 7 4 IXX
4 0 .0 9 1 4 IXX
3 - 0 . 2 4 7 XXXXXXI
6 - 0 .1 5 1 4 XXXXI
7 - 0 .0 0 4 4 I
9 - 0 .2 4 4 4XXXXXXI
9 - 0 . 0 8 8 4 XXI

10 0 .2 3 2 4 IXXXXX
1 1 0 .0 3 9 4 IX
12 - 0 . 0 7 3 4 XX I
13 0 .2 5 3 4 IXXXXX
14 0 .2 1 3 4 IXXXXX
13 - 0 . 1 4 2 4 XXXXI
16 - 0 . 0 7 4 4 XXI
17 - 0 . 0 9 9 4 X X I
18 - 0 . 0 7 9 4 XX I
19 - 0 . 2 6 4 4XXXXXXXI
20 0 . 1 0 2 4 i x x x
21 - 0 . 0 6 2 4 XXI
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o c
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Michigan Alcohol-Involved Arrest Data Undifferenced
ACFs

AUTOCORRELATIONS /  ' • ' t  /  •

t -  12 .81 .7 4 .6 7  .6 1 .6 7 .6 2 .5 6 .4 3 .3 5 .3 1 .2 8 .2 7
S T .E . .1 2 .1 9 .2 2  .2 4 .2 7 .2 9 .3 1 .3 2 .3 3 .3 3 .3 4 .3 4

1 3 -  24 .1 7 . 12 .0 5  .0 5 .0 0 .0 4 .0 2 - . 0 8 - . 0 7 - . 0 5 - . 0 3 0 . 0
S T .E . .3 4 .3 4 .3 4  ,3 4 .3 4 .3 4 .3 4 .3 4 .3 5 .3 5 .3 5 .3 5

2 5 -  38 - . 0 7  - .0 9  - .1 1  - . 0 7 - . 0 2  - .0 1 0 . 0 - . 0 9 - . 0 6 - . 0 5 - . 0 2 .0 1
S T .E . .3 5 .3 5 .3 5  .3 5 .3 5 .3 5 .3 5 .3 5 .3 5 .3 5 .3 5 .3 5

3 7 -  48 - . 0 7  - .1 0  - .1 3  - . 1 1 - . 0 9  - .0 9  - .1 0 - . 1 7 - . 1 8 - . 1 9 - . 2 0 - .  18
S T .E . .3 5 .3 5 .3 5  .3 5 .3 5 .3 5 .3 5 .3 5 .3 5 .3 5 .3 5 .3 6

4 9 - 60 - . 2 2  - .2 4  - .2 9  - . 2 7 - . 2 0  - .3 0  - .3 1 - . 3 3 - . 3 1 - . 2 9 - . 2 8 - . 2 8
S T .E . .3 6 .3 6 .3 6  .3 6 .3 7 .3 7 .3 7 .3 8 .3 8 .3 8 .3 9 .3 9

6 1 -  65 - . 2 8  - .2 7  - .2 3  - . 1 7 - . 1 5
S 1 .E . .3 9 .4 0 .4 0  .4 0 .4 0

IPAGE 3 M ICHIGAN TOTAL F A T A L IT Y DATA

PLOT OF SE R IAL CORRELATION

- 1 . 0  - 0 .9  - 0 . 6  - 0 . 4  -

oCM©

. 0  0 .2 0 . 4 0 . 6 0 . 9 1 .0
LAG CORR. ♦iliI4iiii♦iI1I♦iIiIittI♦IiII♦Iiii♦iIti♦iiii♦

1 0 .8 1 5
i

♦ IXXXXX4XXXXXXXXXXXXXX
2 0 .7 4 1 4 IXXXXXXXX+XXXXXXXXXX
3 0 .6 6 8 ♦ IXXXXXXXXXX+XXXXXX
4 0 .6 0 9 ♦  IXXXXXXXXXXX+XXX
5 0 .6 6 7 4 IXXXXXXXXXXXX+XXXX
6 0 .6 2 0 ♦  .  !XXXXXXXXXXXXX*XX
7 0 .5 6 0 ♦ IXXXXXXXXXXXXXX+
8 0 .4 3 0 ♦ IXXXXXXXXXXX ♦
9 0 .3 5 5 ♦ 1XXXXXXXXX +

10 0 .3 0 9 ♦  IXXXXXXXX ♦
11 0 .2 7 5 ♦  IXXXXXXX ♦
1? 0 .2 6 8 ♦ IXXXXXXX 4
13 0 .1 7 0 ♦ IXXXX ♦
14 0 .1 2 3 ♦ IX XX ♦
15 0 .0 5 3 ♦ I X  ♦
16 0 .0 4 5 ♦ I X  4
17 0 .0 7 6 ♦ IXX  ♦
19 0 .0 3 9 ♦ I X  ♦
19 0 .0 2 0 ♦ I X  4
20 - 0 . 0 7 8 ♦ X X I  4
21 - 0 . 0 7 5 ♦  XXX ♦
22 - 0 .0 5 1 ♦  X I  4
23 - 0 . 0 2 8 ♦  X I  4
24 0 .0 0 2 ♦ I  4
25 - 0 . 0 7 2 ♦ X X I  ♦
26 - 0 . 0 8 9 ♦  X X I 4
2 7 - 0 . 1 0 9 ♦  XXXI  ♦
28 - 0 . 0 7 3 ♦ X X I  ♦
29 - 0 . 0 1 6 ♦  I  4
30 - 0 . 0 0 7 ♦  I  4
31 - 0 . 0 0 3 ♦  I  4
32 - 0 . 0 8 7 ♦ X X I  ♦
33 - 0 . 0 5 6 ♦ X I  ♦
34 - 0 . 0 4 9 ♦ X I  4
35 - 0 . 0 2 4 ♦  X I  ♦
36 0 .0 0 8 ♦ I  4
3 7 „ - 0 . 0 6 8 ♦  X X I  4
38 - 0 .1 0 4 ♦  XX X I  ♦
39 - 0 . 1 3 0 ♦ X X X I ♦
40 - 0 .1 1 1 ♦ X XXI  ♦
41 - 0 . 0 6 0 ♦  X X I  ♦
42 - 0 . 0 6 9 ♦  X X I  ♦
43 - 0 .1 0 4 ♦ X X X I ♦
44 - 0 . 1 6 5 ♦ XX XXI ♦
45 - 0 .1 7 6 ♦  XXXXI ♦
4 6 - 0 .1 6 4 ♦  XXXXXI 4
4 7 - 0 .1 9 5 ♦  XXXXXI 4
48 - 0 . 1 8 5 ♦  XXXXXI ♦

*  49 - 0 . 2 1 7 ♦ XXXXXI 4
50 - 0 .2 4 4 ♦  XXXXXXI  4
5 1 - 0 .2 8 1 4 V V K V V V V T  *
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SUMMARY OF THE MODEL

OUTPUT VARIABLE —  M ITAA 
INPUT VA R IABLES —  NOISE

VA R IABLE VAR. TYPE MEAN TIME DIFFERENCES1 12
M ITAA RANDOM 1 -  72 ( 1 -B  ) ( 1 -0  )

PARAMETER VARIABLE TYPE FACTOR ORDER ESTIM ATE S T . ERR. T -R A T IO  
1 M ITA A AR 1 1 - 0 .3 3 5 0  0 .1 2 3 9  - 2 . B7

RESIDUAL SUM OF SQUARES *  1 8 4 6 2 0 0 9 .8 0 0 0 0 0  (BACKCASTS EXCLUDED)
DEGREES OF FREEDOM -  57
RESIDUAL MEAN SQUARE •  3 2 3 8 9 4 .9 0 6 0 0 0

1 PAGE 5 MICHIGAN TOTAL FA T A L IT Y  OATA

ACF VA R IABLE IS  R M ITAA . M A X L A G '4 5 • /

NUMBER OF OBSERVATIONS •  67
MEAN OF THE (DIFFERENCED) SERIES » - 2 7 .0 9 1 8
STANDARD ERROR OF THE MEAN * 6 4 .5 7 1 7
T-VA LU E OF MEAN (AG AIN ST ZERO) •  - 0 .4 3 2 0

AUTOCORRELATIONS

I -  12 - . 0 2 - . 0 1 .0 6 - . 0 9  - .0 8 - . 0 1 0 . 0 .1 0 .0 4 - . 0 6  - .0 5  - , .2 2
S T .E . .1 2 . 12 .1 2 • L2 .1 2 .1 2 .1 2 .1 2 .1 3 .1 3 .1 3 .1 3

1 3 -  24 0 . 0 - . 0 1 .0 2 0 . 0 .0 3 - . 0 2 - . 0 1 .0 6 - . 1 9 .0 3 ,0 2 .11
S T .E . .1 3 .1 3 .1 3 .1 3 .1 3 .1 3 .1 3 .1 3 .1 3 .1 4 .1 4 .1 4

2 5 -  36 - . 0 6 . 10 .0 4 .0 8 .0 5 .0 3 - . 0 3  - .1 7 .0 9 - . 0 2  ,.1 5 .0 5
S T .E . .1 4 .1 4 .1 4 .1 4 .1 4 .1 4 .1 4 .1 4 .1 4 .1 4 .14 , 15

3 7 -  45 - . 0 7 - .  10 - .01 - . 1 2  - , .0 3 .0 2 .0 5 .0 3 .0 2
S T .E . .1 5 .1 5 . 15 .1 5 .1 5 .1 5 .1 5 .1 5 .1 5

1 PAGE 6  M ICHIGAN TOTAL F A T A L IT Y  DATA

PLOT OF S E R IA L CORRELATION

- 1 . 0  - 0 . 9  - 0 . 6  - 0 . 4  - 0 . 2  0 . 0  0 . 2  0 . 4  0 . 6  0 . 8  1 .0
LAG CORR. iii(

i 
iiiiiiiiiiiiiiiii♦

1 - 0 . 0 1 6
i

♦ I
2 - 0 . 0 0 9 ♦ I
3 0 .0 6 1 ♦ IX X
4 - 0 . 0 9 2 ♦ XX I
5 - 0 . 0 7 6 ♦ X X I
6 - 0 .0 1 1 ♦ I
7 - 0 . 0 0 3 ♦ I
8 0 .1 0 2 ♦ IXXX
9 0 .0 4 2 ♦ IX

10 - 0 . 0 6 0 ♦ X X I
11 - 0 . 0 5 4 ♦ X I
12 - 0 . 2 2 4 XXXXXXI
13" - 0 .0 0 1 ♦ I
14 - 0 .0 1 1 ♦ I
15 0 .0 1 6 ♦ I
16 - 0 . 0 0 0 ♦ I
17 0 .0 3 2 ♦ IX
18 - 0 . 0 1 7 ♦  I
19 - 0 . 0 0 9 ♦ I
2 0 0 .0 5 6 ♦ IX
21 - 0 . 1 9 0 ♦ XXXXXI
22 0 .0 3 2 ♦ IX
23 - 0 .0 2 1 ♦ X I
24 - 0 .  n o ♦ XXXI
25 - 0 . 0 6 3 ♦ X X I
26 0 .0 9 8 ♦ IXX
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Michigan Alcohol-Involved Arrest Data Parameter
Estimates and ACFs for Immediate Implementation
and Gradual Impact Models

SUMMARY OF THE MODEL

OUTPUT VARIABLE —  MITAA 
INPUT VARIABLES —  NOISE

VA R IABLE VAR. TYPE MEAN

M ITAA RANDOM

X I BINARY

TIME DirrERENCES 
I 12

I- 72 ( 1 - 8  ) ( 1 - B  I 
1 12

1 -  72 (1 -B  ) ( 1 - B  )

219

PARAMETER VA R IABLE TYPE FACTOR
1 M ITA A AR 1
2 X I UP 1
3  X I  SP 1

ORDER ESTIM ATE 
I - 0 .3 4 3 1
0 - 2 0 7 .2 8 9 1
1 - 1 .0 0 1 3

S T . ERR. T -R A T IO
0 .1 2 6 B  - 2 .7 1

2 3 B .0 2 4 9  - 0 . 8 0
0 .0 9 7 0  - 1 0 . 3 2

RESIDUAL SUM OF SQUARES •  1 0 2 0 9 8 6 3 .3 0 0 0 0 0  (BACKCASTS EXCLUDED)
DECREES OF FREEDOM •  35
RESIDUAL MEAN SQUARE •  3 3 1 0 8 8 .4 2 6 0 0 0

1PAGE 7 M ICHIGAN ALCOHOL F A T A L IT Y  DATA

ACF VARIABLE IS  RM1TAA. MAXLAGa 4 3 . /

NUMBER OF OBSERVATIONS -  67
MEAN OF THE (DIFFERENCED) SERIES *  - 2 7 .3 9 8 4
STANDARD ERROR OF THE MEAN ■ 6 4 .1 3 1 1
T -V A LU E  OF MEAN (AG AIN ST ZERO) ' ■ - 0 .4 3 0 3

AUTOCORRELATIONS

1 -  12 - . 0 2  - .0 2 .1 0  - .1 0  - .0 6 - . 0 1 • 01 .0 9 .0 4 - . 0 6 - . 0 5 - . 2 3
S T .E . .1 2 .1 2 .1 2 .1 2 .1 2 .1 3 .1 3 .1 3 .1 3 .1 3 .1 3 . 13

1 3 - 24 .0 1  - .0 2  - .01 .0 1 .0 2 - . 0 1 - . 0 3 .0 8 - . 2 1 .0 5 - . 0 3 - . 1 0
S T .E . .1 3 .1 3 .1 3 .1 3 .1 3 . 13 .1 3 .1 3 .1 3 .1 4 . 14 .1 4

2 5 -  36 - . 0 6 . 10 .0 4 .0 8 .0 5 .0 3 - . 0 3 - . 1 7 . 11 - . 0 3 .1 4 .0 6
S T .E . .1 4 .1 4 .1 4 .1 4 .1 4 .1 4 .1 4 .1 4 . IS .1 5 .1 5 .1 5

3 7 -  43 - . 1 0 .0 0  - , .0 2 .1 0 .0 5 .0 4 .0 4 .0 3 - . 0 1
ST . £ • . 13 .1 5 .1 3  .. 13 . 15 . 13 .1 5 .1 5 . 15

1 PAGE 8 M ICHIGAN ALCOHOL FA T A L IT Y  DATA

PLOT OF SE R IAL CORRELATION

»ro«too>CD0101 - 0 . 2  0 . 0
LAG CORR. ♦ -------- ♦ -------- ♦ ---------♦ —

X
1 - 0 . 0 2 3 X I
2 - 0 . 0 1 6 I
3 0 .0 9 8 IXX
4 - 0 .1 0 0 XX XI
5 - 0 .0 6 0 X I
6 - 0 . 0 0 9 I
7 0 .0 0 6 I
8 0 .0 8 6 IX X
9 0 .0 3 6 IX

10 - 0 . 0 3 9 X I
11 - 0 . 0 4 7 X I
12 - 0 . 2 2 6 XXXXXI
13 0 .0 0 8 I
14 - 0 . 0 2 0 X I
15 - 0 . 0 0 6 I
16 0 .0 0 7 I
17 0 .0 1 6 I
18 - 0 . 0 1 2 I
19 - 0 . 0 3 2 X I
20 0 .0 9 2 IX X
21 - 0 .2 1 2 XXXXXI
2 2 0 .0 5 4 IX
23 - 0 .0 3 1 X I
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Michigan Alcohol-Involved Arrest Data Parameter
Estimates and ACFs for Gradual Implementation
and Gradual Impact Models 220

SUMMARY OF THE MODEL

OUTPUT VARIABLE - -  M ITAA 
INPUT VARIABLES —  NOISE

VA R IABLE VAR. TYPE MEAN

M ITAA RANDOM

X I BINARY

TIM E DIFFERENCES 1 12
I -  72  ( 1 -B  ) ( 1 -B  ) 

1 12
1 -  72 <1 -B  ) ( I - B  >

PARAMETER VARIABLE TYPE FACTOR
1 M ITAA AR 1
2  X I UP 1
3  X I SP I

ORDER ESTIMATE 
1 - 0 .4 8 3 4
1 5 9 2 .1 1 7 3
1 0 .8 0 8 3

S T . ERR. T -R A T IO
0 .1 1 6 3  - 4 . 1 6

1 9 0 .4 3 8 3  3 .1 1
0 .1 0 1 3  7 .9 6

RESIDUAL SUM OF SQUARES -  1 4 3 6 4 6 6 6 .1 0 0 0 0 0  (BACKCASTS EXCLUDED)
DEQREES OF FREEDOM * 34
RESIDUAL MEAN SQUARE ■ 2 7 0 0 8 6 .4 1 0 0 0 0

1 PAGE 7 M ICHIGAN ALCOHOL FA T A L IT Y  DATA

ACF VA R IABLE IS  R M ITAA . M AXLAG «43./

NUMBER OF OBSERVATIONS •  67
MEAN OF THE (DIFFERENCED) SERIES •  - 3 3 . 5 9 7 0
STANDARD ERROR OF THE MEAN ■ 3 7 .9 3 4 2
T -V A LU E  OF MEAN (AG AIN ST ZERO) - 0 .6 1 4 4

AUTOCORRELATIONS

1 -  12 - . 1 2 - . 2 1 .0 2 - . 1 2  - .1 3 - . 0 1 .0 1 . 10 .0 3 - . 0 1 - . 0 3 - . 1 6
S T .E . .1 2 .1 2 . 13 .1 3 .1 3 .1 3 .1 3 .1 3 .1 3 .1 3 .1 3 .1 3

1 3 -  24 .0 6 0 . 0 .0 1 .0 3 .0 8 - . 0 3 .0 3 .OS - . 1 7 .0 8 .0 1 - . 1 5
S T .E . .1 4 .1 4 . 14 .1 4 .1 4 .1 4 .1 4 .1 4 .1 4 .1 4 .1 4 .1 4

2 5 -  36 - . 0 7 . 10 .0 4 .0 8  - , .0 3 .0 3 - . 0 5 - . 1 8 .0 7 - . 0 3 .1 4 .0 9
S T .E . .1 3 .1 5 .1 5 .1 3 .1 3 .1 5 . 13 .1 3 . 15 .1 5 .1 5 . 15

3 7 -  45 - . 0 8 - . 0 4 .0 6 - . 1 1  - , .0 3 .0 3 .0 9 .0 3 .0 1
S T .E . .1 6 .1 6 . 16 .1 6 .1 6 .1 6 . 16 .1 6 .1 6

1PAGE 6  MICHIGAN ALCOHOL FA T A L IT Y  DATA

PLOT OF SE R IAL CORRELATION

- 1 . 0  - 0 . 8  - 0 . 6  - 0 . 4  - 0 . 2  0 . 0  0 . 2  0 . 4  0 . 6  0 . 8  1 .0
LAG CORR. ♦ i i i i ♦ i i i i ♦ i i t I ♦ i I i I ♦ i i I i i i i i ♦

1 - 0 . 1 1 8
A

♦  XXXI
2 - 0 .2 1 1 ♦XXXXXI
3 0 .0 2 2 ♦ IX
4 - 0 . 1 1 7 ♦ XXXI
5 - 0 . 1 2 8 ♦ XXXI
6 - 0 . 0 1 2 ♦ I
7 0 .0 0 9 ♦ I
B 0 .1 0 2 ♦ IXXX
8 0 .0 3 2 ♦ IX

1 0 - 0 .0 1 2 ♦ I
11 - 0 . 0 3 0 ♦ X I
12 - 0 . 1 3 7 ♦ XXXXI
13 0 .0 6 4 ♦ IX X
14 0 .0 0 4 ♦ I
15 0 .0 1 2 ♦ I
! 6 0 .0 3 0 ♦ IX
17 0 .0 7 6 ♦ IXX
18 - 0 . 0 3 3 ♦ X I
19 0 .0 3 3 ♦ IX
20 0 .0 9 1 ♦ IX X

V 21 - 0 .1 7 2 ♦ XXXXI
2 ? 0 .0 8 3 ♦ IX X
2 3 0 .0 0 9 ♦ I
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Alaska Alcohol-Involved F a ta l i ty  Data Undifferenced
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ACF VARIABLE IS  A L3 . 
MAXLAG=30. /

NUMBER OF OBSERVATIONS = GO
MEAN OF THE (DIFFERENCED) SERIES = 4 .0 8 3 3
STANDARD ERROR OF THE MEAN = 0 .3 7 3 8
T-VALUE OF MEAN (AGAINST ZERO) = 1 0 .3 2 4 4

AUTOCORRELATIONS

1-  12 .3 0 .1 4 - . 0 1 - . 2 7
S T .E . .1 3 .1 4 .1 4 .1 4

13- 24 .41 .2 0 - . 0 4 - .  22
S T .E . .21 .2 2 .2 3 .2 3

2 5 -  30 . 2G . 13 - . 0 4 - . 1 7
S T .E . . 26 .2 7 .2 7 .2 7

42 - . 3 2 - . 3 5 - . 1 0 0 . 0 . 13 .3 0
15 .1 7 . 18 .1 3 .1 3 .1 3 . 13

23 - . 3 4 - .  2G - . 1 3 . 10 .1 6 .31
23 .2 4 .2 4 .2 5 .2 5 .2 5 . 2 5

23 - . 2 7  
27 .2 7

PLOT OF SERIAL CORRELATION

1 ** • 0 1 o CD

©1CO01 4 - 0 . 2  0 . 0  0 . 2  0 . 4
LAG CORR. +--------+ — — +— — + I111l1i1111+ 

i-
i1tit111

1 0 . 2 3 5 - i

+ IXXXXX+X
2 0 . 1 4 2 + IXXXX +
3 - 0 . 0 0 7 + I  +
4 - 0 . 2 G 8 XXXXXXXI +
5 - 0 . 4 2 3 XXXX+XXXXXXX +
G - 0 . 3 2 0 XXXXXXXXI +
7 - 0 . 3 5 2 XXXXXXXXXI +
8 - 0 . 0 3 3 + XX I +
3 - 0 . 0 0 3 + I  +

10 0 . 1 8 8 + IXXXXX +
11 0 . 2 3 3 + IXXXXXXX +
12 0 . 3 2 7 + I xxxxxxxx +
13 0 . 4 1 3 + IXXXXXXXXXX
14 0 .  189 + IXXXXX +
15 - 0 . 0 4 0 + X I  +
16 - 0 . 2 2 5 + XXXXXXI +
17 - 0 . 2 3 4 + XXXXXXXI +
18 - 0 . 3 3 8 XXXXXXXXI +
13 - 0 . 2 6 2 + XXXXXXXI +
20 - 0 . 1 9 1 ♦ XXXXXI +
21 0 . 1 0 3 + IXXX +
22 0 . 1 6 5 + IXXXX +
23 0 . 3 1 0 + I xxxxxxxx +
24 ■ 0 . 2 4 0 + IXXXXXX +
25 0 . 2 6 4 + IXXXXXXX +
2G 0 .  131 + IXXX +
27 - 0 . 0 4 0 ■f X I  +
28 - 0 . 1 7 2 + XXXXI +
23 - 0 . 2 2 8 + XXXXXXI +
30 - 0 . 2 6 9 XXXXXXXI ♦

1 PAGE 3 ALASKA DATA ANALYSIS

.3 3

. 2 0
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Alaska Alcohol-Involved F a ta l i ty  Data Parameter
Estimates and ACFs fo r  White Noise Models

SUMMARY OF THE MCDEL

OUTPUT VARIABLE —  AL3 
INPUT VARIABLES —  NOISE

VA R IABLE VAR. TVPE MEAN TIME

A L 3  • RANDOM I -  60

DIFFERENCES

PARAMETER VARIABLE
1 AL3
2 AL3
3 A L3

TYPE FACTOR 
MA :
MA 2
MA 3

ORDER ESTIMATE
2 -0 .4 3 S G
2 - 0 .4 5 0 7
3 - 0 .3 4 5 9

S T . ERR. 
O .lC S S  
0 .1 3 0 0  
0 . :3 0 7

T -R A 7 I0  
- 3 .5 3
- 2 . 5 :
- 2 . 4 3

RESIDUAL SUM OF SQUARES 
DEGREES OF FREEDOM 
RESIDU AL MEAN SQUARE

1PAQE

6 0 5 .6 1 46G5 (BACKCASTS EXCLUDED) 
57

1 0 .6 2 4 6 1 S
ALASKA DATA ANALYSIS

Ik
ACF VARIABLE 
M A X L A G > 30 ./

IS  R A L3.

NUMBER OF OBSERVATIONS 
MEAN OF THE (DIFFERENCED) SERIE 
STANDARD ERROR OF THE MEAN 
T -VA LUE OF MEAN (AG AIN ST ZERO)

60
1 .4 3 6 9  
0 .3 6 9 6  
3 .9 0 2 0

AUTOCORRELATIONS

• r -  12
S T .E .

1 3 -  24 
S T .E .

2 3 -  30  
S T .E .

16 - . 0 9 - . 2 0 .1 4 - . 2 1 0 . 0 - .  29 .OS - , .0 3 .0 7 - . 0 3 .0 5
13 .1 3 .1 3 . 14 . 14 .1 5 .1 5 .1 5 . 15 .1 5 .1 5 .1 3

25 .0 6 - . 0 7  - , . 14 .0 1 - . 1 0 - . 0 6  - . 16 .1 5 .0 1 .1 4 - . 0 7
15 . 16 .1 6 .1 6 .1 6 . 16 .1 6 ■ IS .1 7 . 17 .1 7 .1 7

16 .0 3 .0 3  - , . 15 - . 0 6 - . 0 7
17 .1 7 .1 7 . 17 .1 6 .1 6

k ^ - P L O T  o p  S E R IA L CORRELATION

V ' LAG CORR.
. 0  - 0 . 6  - 0 . 6  - 0 . 4 ■0 . 2  0 . 0

1 - 0 . 1 5 5 XXXXI
2 - 0 . 0 0 7 XX I
3 - 0 . 2 0 0 XXXXXI
4 0 .  136 IXXX
3 - 0 .2 1 3 XXXXXI
6 0 .0 0 4 1
7 - 0 . 1 0 9 XXXXXI

M 0 .0 8 6 XXX
9 - 0 . 0 2 9 X I

10 0 . 0 7 2 IXX
11 - 0 . 0 2 6 X I
12 0 .0 4 6 IX
13 0 .2 3 0 IXXXXXX
14 0 .0 7 9 IX X
13 - 0 . 0 6 7 X X I
16 • - 0 . 1 4 3 XXXXI
17 0 . 0 0 9 I
18 - 0 .1 0 0 XXXIis - 0 . 0 3 6 X I
20 - 0 . 1 7 6 XXXXI
21 0 .1 3 1 IXXXX
22 0 .0 0 9 I
23 0 . 244 IXXXX
24 - 0 . 0 6 8 XX I
23 0 .1 5 7 IXXXX
26 0 .0 3 3 IX
27 0 .0 3 3 IX
1 8 - 0 . 1 3 5 XXXXI
29
«ia

- 0 .0 6 0 ♦ X I

0 . 4  0 . 3  0 . 0  1 .0

223
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OUTPUT VARIABLE - -  AL3 
INPUT VARIABLES —  NOISE XI

V ARIABLE VAR. TYPE MEAN T INE DIFFERENCES

AL3 RANDOM 1 -  60

X ! BINARY 1 -  60

PARAMETER VARIABLE TYPE FACTOR ORDER ESTIMATE S T .  ERR. T-R A T IO
1 AL 3 NA 1 1 - 0 . 4 4 2 2 0 .  1335 - 3 . 3 1
2 AL 3 NA 2 2 - 0 . 4 5 3 6 0 . 1 3 5 0 - 3 . 3 6
3  AL3 NA 3 3 - 0 . 3 2 7 2 0 . 1 4 2 5 - 2 . 3 0
4 XI UP 1 1 3 . 0 7 1 9 2 . 9 8 4 2 1 . 0 3
5 XI SP 1 1 0 . 2 5 0 9 0 . 7 7 4 2 0 . 3 2

RESIDUAL SUH QF SQUARES > 5 6 3 . 6 4 1 1 9 7  <BACKCASTS EXCLUDED)
DEGREES OF FREEDON *  54
RESIDUAL NEAN SQUARE •  1 0 . 4 3 7 8 0 0

1 PAGE 7 ALASKA DATA ANALYSIS

ACF V A RIABLE IS  R A L3.  MAXLAG»45, /

NUNBER OF OBSERVATIONS * 60
NEAN OF THE (DIFFERENCED) SERIES » 1 . 0 7 7 7
STANDARD ERROR OF THE NEAN •  0 . 3 7 3 6
T-VALUE OF NEAN (AGAINST ZERO) •  2 . 8 8 4 6

AUTOCORRELATIONS

I -  12 - . 0 8 - . 0 3 - . 1 1 .11 - .21 0 . 0  - . . 16 . 0 7  - .0 5 . 1 1 . 0 7 . 0 8
S T . E . . 1 3 .1 3 . 13 .1 3 .1 3 .1 4 .14 .1 4 .14 . 1 4 • 14 . 1 4

1 3 -  24 . 2 4 . 0 7 - . 0 5  - , . 1 7  - .0 3 - . 1 4  - .0 6 - . 1 7 . 13 .01 . 1 6 - . 0 4
S I  . E . . 1 4 .1 5 . 1 5 .1 5 . 16 . 16 . 1G . 16 .1 6 . 1 6 . 1 6 . 1 7

2 5 -  36 . 14 . 0 3 . 0 3  - . .14  - . .09 - . I t . 10 - . 1 0  - .0 8 .11 .0 6 . 0 3
S i  . E . . 1 7 . 1 7 . 1 7 .1 7 .1 7 .1 7 .17 .1 7 .1 7 . 1 7 . 1 8 . 18

3 7 -  45 - . 0 2 . 1 0 0 . 0  - . . 1 1 - . . 11 .01 - . . 13 .0 7 .03
S T . E . . IB . 1 8 . 18 ..18 .18 . 18 .. 19 . 1 8 .18

1 PAGE B ALASKA DATA ANALYSIS

PLOT OF S E R IA L  CORRELATION

- 1 . 0  - 0 . 8  - 0 . 6  - 0 . 4  - 0 . 2  0 . 0  0 . 2  0 . 4  0 . 6  0 . 8  1 . 0
LAG CORR. ♦ i i i i i i i i i i i i i i i i i i i I i i i i ♦ i

1 - 0 . 0 7 5
4

♦ XXI
** - 0 . 0 3 2 ♦ X I
3 - 0 . 1 1 5 ♦ XXXI
4 0 . 1 0 5 ♦ IXXX
5 - 0 . 2 1 0 ♦ XXXXXI
6 - 0 . 0 0 5 ♦ I
7 - 0 . 1 5 7 ♦ XXXXI
6 0 . 0 6 7 ♦ IXX
9 - 0 . 0 5 1 ♦ X I

10 0 . 1 1 1 ♦ IXXX
11 0 . 0 7 0 ♦ IXX
12 0 . 0 7 6 ♦ IXX
13 0 . 2 4 3 ♦ IXXXXXX
14 0 . 0 6 8 ♦ IXX
15 - 0 . 0 5 2 ♦ X I
16 - 0 . 1 7 1 ♦ XXXXI
17 - 0 . 0 2 8 ♦ X I
18 - 0 . 1 4 2 ♦ XXXXI
19 - 0 . 0 6 3 ♦ XXI
20 - 0 . 1 7 1 ♦ XXXXI
21 0 . 1 3 2 ♦ IXXX
22 0 . 0 0 6 ♦ I

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Alaska Alcohol-Involved F a ta l i ty  Data Parameter 
Estimates and ACFs for Gradual Implementation 
and Gradual Impact Models

»unn»mv or »nt nuutL

OUTPUT VARIABLE —  AL3 
INPUT V A R IA 8LE 8  —  NOISE HI

V A RIABLE VAR. TYPE HEAN T INE

A L 3  RANDOM 1 -  60

X I  BINARY 1 -  60

DIFFERENCES

PARAMETER VARIABLE TYPE FACTOR ORDER ESTIMATE ST .  ERR. T -R A T IO
. 1 AL3 MA 1 1 - 0 . 3 4 3 2 0 . 1 1 9 9 - 2 . 8 7

2  AL3 MA 2 2 - 0 . 3 4 4 2 0 . 1 2 0 1 - 2 . 8 7
3  AL3 MA 3 13 - 0 . 6 3 3 8 0 . 0 9 0 0 - 1 6 . 6 8
4  X I UP 1 0 0 . 2 9 1 6 0 . 3 6 9 0 0 . 7 9
9  X I SP 1 1 0 . 9 7 8 1 0 . 1 9 6 0 4 . 9 4

R E 8 I0 U A L  SUN OF SQUARES •  3 4 7 . 2 9 9 4 3 9  (BACKCASTS EXCLUDEO)
DEGREES OF FREEDOM •  39
RESIDUAL MEAN SQUARE •  6 . 3 1 4 9 3 9

1PAGE 7  ALASKA DATA ANALYSIS

ACF V A RIABLE I S  R A L3.  M A X L A G - 3 0 . /

NUMBER OF OBSERVATIONS ■ 60
MEAN OF THE (DIFFERENCED) SERIES -  0 . 9 6 6 9
STANDARD ERROR OF THE HEAN •  0 . 2 8 5 7
T -VA LU E OF MEAN (AGAINST ZERO) •  3 . 4 9 9 0

AUTOCORRELATIONS

1 -  12 - . 1 3 - . 0 6 .1 1 . 0 8 - . 1 7 . 1 2 .1 6 . 1 0 . 0 3 . 0 3 - . 0 4 . 2 0
S T . E . . 1 3 . 1 3 . 1 3 . 1 3 . 1 3 . 1 4 . 1 4 . 1 4 . 1 4 . 14 . 1 4 . 1 4

1 3 -  24 - . 0 7 . 0 9 - . 0 4 - . 0 2 - .  10 - . 1 5 .11 - . . 0 3 . 0 2 - . 0 8 . 1 1 - . 0 1
S T . E . . 1 9 • 15 . 1 5 . 1 9 . 1 5 . 1 9 .1 5 . 1 9 . 1 9 . 15 . 1 9 • 16

2 9 -  30 . 0 9 . 0 2 . 0 9 - . 0 9 - . 0 4 - . 0 9
S T . E . . 1 6 . 1 6 . 1 6 . 1 6 . 1 6 . 1 6

PLOT OF S E R IA L  CORRELATION

- 1 . 0  - 0 . 8  - 0 . 6  - 0 . 4  - 0 . 2  0 . 0  0 . 2  0 . 4  0 . 6  0 . 8  1 . 0
LAG CORR.

■ ♦iiiiiitIiiiitiiiiIiII♦

1 - 0 . 1 3 9
i

♦ XXXI
2 - 0 . 0 6 2 ♦ XX I
3 ' 0 . 1 1 2 ♦  IXXX
4 0 . 0 8 4 ♦ IXX
5 - 0 . 1 6 6 ♦  XXXXI
6 0 . 1 2 0 ♦  IXXX
7 - 0 . 1 9 9 ♦  XXXXI
8 0 . 1 0 3 ♦  IXXX

. 9 0 . 0 2 6 ♦ I X
10 0 . 0 2 7 ♦  IX
11 - 0 . 0 3 6 ♦ X I
12 0 . 1 9 5 ♦  IXXXXX
13 - 0 . 0 7 3 ♦ XXI
14 ' 0 . 0 5 2 ♦ IX
15 - 0 . 0 4 4 ♦ X I
16 - 0 . 0 2 4 ♦ X I
17 - 0 . 0 9 5 ♦ XXI
I B - 0 . 1 4 6 ♦  XXXXI
18 - 0 . 1 1 1 ♦  XXXI
2 0 - 0 . 0 2 B ♦ X I
21 0 . 0 2 1 ♦ ' I X
2 2 - 0 . 0 7 9 ♦ XX I
2 3 0 . 1 0 7 ♦  IXXX
24 - o . o o t ♦ I
29 0 . 0 9 2 ♦  IX
26 0 . 0 2 1 *  IX
27 0 . 0 8 6 ♦ IXX
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Arizona Alcohol-Involved F a t a l i t y  Data Undifferenced
ACFs
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ACF VARIABLE IS  AZ3. 
MAXLAG=30. /

NUMBER OF OBSERVATIONS = SO
MEAN OF THE (DIFFERENCED) SERIES = 2 6 .9 0 0 0
STANDARD ERROR OF THE MEAN = 0 .8 7 Z S
T-VALUE OF MEAN (AGAINST ZERO) = 3 0 .8 2 7 8

AUTOCORRELATIONS

1 -  12 . 10 .31 . 13 .2 7 .2 9 .0 8 . 15 .0 7 .21 - . 0 2 0 . 0
S T .E . . 13 .1 3 .1 4 .1 4 . 1 5 . 16 .1 6 .1 6 .1 6 .1 7 . 17

1 3 -  24 - . 0 1 .1 4 - . 0 5 - . 1 0 .0 2 - . 0 7 - . 0 2 - . 0 5 - . 0 2 - . 1 1 .0 2
S T .E . .1 7 .1 7 .1 7 .1 7 .1 7 .1 7 .1 7 .1 7 . 17 .1 7 . 18

2 5 -  30 - .OG - . 0 8 - . 0 9 - . 1 8 - . 0 4 - .  18
S T .E . . I B . 18 . 18 .1 8 .1 8 .1 8

PLOT OF SERIAL CORRELATION

- 1 . 0  - 0 . 8  - 0 . 6 101 0 . 2  0 . 0  0 . 2  0
LAG CORR. +--------+-------- +— — + — - + --------+ -------- +---------

T
1 0 . 0 9 6

X
+ IXX  +

2 0 . 3 1 0 + IXXXXX+XX
3 0 . 1 2 6 + IXXX +
4 0 . 2 7 5 + IXXXXXXX
5 0 . 2 8 9 + IXXXXXXX
6 0 . 0 7 7 + IXX +
7 0 . 1 4 9 + IXXXX +
8 0 .0 7 1 + IXX +
9 0 . 2 1 0 + IXXXXX +

10 - 0 . 0 2 3 + X I  +
11 - 0 . 0 0 2 + I  +
12 0 . 1 1 5 ■f IXXX +
13 - 0 . 0 1 1 + I  +
14 0 . 1 3 6 + IXXX +
15 - 0 . 0 5 1 + X I  +
16 - 0 . 0 9 6 + X X I +
17 0 . 0 1 7 + I +
18 - 0 . 0 6 9 + XX I +
19 - 0 . 0 1 8 + I  +
20 - 0 . 0 4 9 + X I  +
21 - 0 . 0 2 1 + X I  +
22 - 0 . 1 0 9 + XXXI +
23 0 . 0 1 9 + I  +
24 - 0 . 1 0 3 + XXXI +
25 - 0 . 0 5 8 + X I  +
26 - 0 . 0 7 8 + XX I +
27 - 0 . 0 8 6 + XX I +
28 - 0 . 1 8 4 + XXXXXI +
29 - 0 . 0 4 2 + X I  +
30 - 0 . 1 8 4 + XXXXXI +

1 PAGE 3 ARIZONA DATA ANALYSIS
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Arizona Alcohol- Involved F a t a l i t y  Data Parameter
Estimates and ACFs for  White Noise Models

SUMMARY OF THE MODEL

OUTPUT VARIABLE —  A 23 
INPUT VA R IABLES —  NOISE

. VA R IABLE VAR. TYPE MEAN TIME DIFFERENCES1
A Z 3 RANDOM 1 -  6 0  ( I - 8  I

PARAMETER V A R IABLE TYPE FACTOR ORDER ESTIM ATE S T . ERR. T -R A T IO  
1 A Z 3 ( MA 1 1 0 .8 9 7 S  0 .0 6 6 2  1 2 .9 6

RESIDUAL SUM OF SQUARES •  2 4 2 7 .3 0 0 7 1 0  (BACKCASTS EXCLUOED)
DEQREE8 OF FREEDOM •  98
RESIDU AL MEAN SQUARE •  4 1 .6 9 1 3 9 1

1PAQE 5  ARIZONA DATA AN ALYSIS

ACF V A R IA B LE  IS  R A Z3. M A X L A G » 30 ./

NUMBER OF OBSERVATIONS > 60
MEAN OF THE (D IFFER EN CED ) SE R IES •  - 0 .3 2 7 4
STANDARD ERROR OF THE MEAN » 0 .8 3 7 8
T-VA LU E OF MEAN (A G A IN S T ZERO) ■ - 0 .3 9 0 7

AUTOCORRELATIONS

1 -  12 - . 1 4 .1 4 - . 0 6 .1 2 .1 5 - . u .0 2 - . 0 7 .1 2 - .  15 - . 1 1 .0 7
S T .E . .1 3 .1 3 .1 3 .1 3 .1 4 .1 4 .1 4 .1 4 .1 4 .1 4 .1 5 .1 9

1 3 -  24 - . 0 8 .1 2 - . 1 0 - . 1 4 .0 2 - . 0 7 - . 0 1 - . 0 3 .0 2 - . 0 7 .0 9 - . 0 5
S T .E . .1 9 .1 5 .1 5 .1 5 .1 5 .1 5 .1 5 .1 5 .1 5 .1 9 .1 9 .1 6

2 9 -  30 .0 1 - . 0 1 - . 0 2 - . 1 3 .0 6 - . 1 2
S T .E . .1 6 .1 6 .1 6 .1 6 .1 6

PLOT OF S E R IA L CORRELATION

- 1 . 0  - 0 . 8  - O .S  - 0 . 4  - 0 . 2  0 . 0  0 . 2  0 . 4  0 . 6  0 . 8  1 .0
LAG CGRR. IlittIiIIIlIIIi♦ ItII♦

1 - 0 . 1 3 7 ♦
i

X X XI
2 0 .1 3 7 ♦ IX X X
3 - 0 . 0 7 8 ♦ X X I
4 0 .1 1 6 ♦ IXXX
5 0 .1 5 4 ♦ IXXXX
6 - 0 . 1 0 7 ♦ X X X I
7 0 .0 1 5 ♦ I
8 - 0 . 0 6 8 ♦ X X I
8 0 .1 2 4 ♦ IX X X

1 0 - 0 . 1 9 0 ♦ XXXXI
11 - 0 . 1 0 7 ♦ XX XI
12 0 .0 6 9 ♦ IX X
13 - 0 . 0 7 8 ♦ X X I
14 0 .1 2 0 ♦ IXXX
19 - 0 . 1 0 3 ♦ X X X I
16 - 0 .1 4 1 ♦ XXXXI
17 0 . 0 2 3 . ♦ IX
18 - 0 . 0 7 3 • ♦ X X I
19 - 0 . 0 0 5 ♦ 1
20 - 0 . 0 3 0 ♦ X I
21 0 .0 2 1 ♦ IX
22 - 0 .0 7 1 ♦ X X I
23 0 .0 9 2 ♦ IX X
24 - 0 . 0 9 0 ♦ X I
29 0 .0 1 1 ♦ I
26 - 0 . 0 0 7 ♦ I
2 7 - 0 . 0 1 8 ♦ I
28 - 0 . 1 3 0 ♦ X X X I
28 0 .0 5 9 ♦ IX
30 - 0 . 1 1 8 ♦ XX XI
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Arizona Alcohol-Involved F a t a l i t y  Data Parameter
Estimates and ACFs for  Immediate Implementation
and Gradual Impact Models

SUMMARY OF THE MODEL

OUTPUT VA R IABLE —  AZ3 
INPUT VARIABLES - -  NOISE X I

VA R IABLE VAR. TYPE MEAN TIME

AZ3 RANDOM 1 * 60

X I BINARY 1 -  60

DIFFERENCES1
( 1 - B  )1
( 1 -B  >

PARAMETER VARIABLE TYPE FACTOR
1 AZ3 MA 1
2 X I UP 1
3 X I SP 1

ORDER ESTIM ATE
1 0 .0 4 3 7
0 0 .3 7 0 9
1 - 1 . 1 8 8 9

S T . ERR. 
0 .0 7 1 0  
1 .5 5 1 6  
0 .3 3 5 3

T -R A TIO  11.92 
0 .2 4  

- 3 . 5 5

RESIDU AL SUM OF SOUARES * 2 3 7 2 .7 0 6 1 3 0  (BACKCASTS EXCLUDED)
DEGREES OF FREEDOM > 56
RESIDUAL MEAN SQUARE « 4 2 .3 7 1 1 8 1

2PAGE 7 ARIZONA DATA ANALYSIS

ACF VA R IABLE IS  R AZ3. M A X L A G -3 0 ./

NUMBER OF OBSERVATIONS •  60
MEAN OF THE (DIFFERENCED) SERIES * - 0 .2 5 1 2
STANOARO ERROR OF THE MEAN * « 0 .0 2 8 7
T-VA LU E OF MEAN (AG AINST ZERO) * - 0 .3 0 3 1

AUTOCORRELATIONS

1 - 12 - .  12 . 1 1 - - .0 6 . 10 .1 0  10 - . 0 1 - . 0 5 .1 3  - . 1 5  •- .1 0 .0 7
ST,.E . . 13 .1 3 .1 3 .1 3 .1 3 .1 4 . 14 .1 4 .1 4 .1 4 .1 4 . 15

1 3 - 24 - . 0 0 .1 1  -• .1 0  - . 1 6 .0 3  - . 0 7  -- .0 2 0 . 0  - . 0 2  - . 0 4 .0 6  - . 0 2
ST,.£ . . 15 .1 5 .1 5 . 15 . 15 .1 5 .1 5 . 15 .1 5 .1 5 .1 5 .1 5

2 5 - 30 - . 0 1 .0 2  -- .0 4  - . 1 2 .OG -- .1 2
ST,.£ . .1 5 .1 5 .1 5 .1 5 .1 6 .1 6

PLOT OF S E R IA L  CORRELATION

- I . 0  - 0 . 8  -O .G  - 0 . 4  - 0 . 2  0 . 0  0 . 2  0 . 4  0 . 6  0 . 0  1 .0
LAG CORR. ♦ -------- -----------♦ -------- -----------* --------------------

1 - 0 .1 2 3
I

♦ XXXI
2 0 .1 0 9 ♦ IXXX
3 - 0 . 0 5 9 ♦ X I
4 0 .1 0 0 ♦ * IXX
5 0 .1 7 6 ♦ IXXXX
6 - 0 . 1 0 3 ♦ XXXI
7 - 0 . 0 0 5 + I
8 - 0 . 0 5 2 ♦ X I
9 0 .1 2 0 ♦ IXXX

10 - 0 . 1 4 7 ♦ XXXXI
11 - 0 . 1 0 4 ♦ XXXI
12 0 .0 6 9 ♦ IXX
13 - 0 . 0 7 6 ♦ X X I
14 0 .1 1 3 ♦ IXXX
15 - 0 . 0 9 0 . ♦ XXI
16 - 0 .1 5 0 ♦ XXXXI
17 0 .0 2 9 ♦ IX
10 - 0 . 0 6 7 ♦ XXI
19 - 0 .0 2 3 ♦ X I
20 0 .0 0 2 ♦ I
21 - 0 . 0 1 6 ♦ I
22 - 0 . 0 4 5 ♦ X I
2 3 0 .0 6 2 ♦ IX X
24 - 0 .0 2 1 ♦ X I
25 - 0 . 0 1 3 ♦ I
26 0 .0 2 4 ♦ IX

J27 - 0 .0 4 2 ♦ X I
28 - 0 .1 2 2 • XXXI
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OUTPUT VA R IABLE —  AZ3 
INPUT VARIABLES —  NOISE X I

V A R IABLE VAR. TYPE MEAN TIME

AZ3 RANDOM 1 -  60

X I BINARY 1 -  60

DIFFERENCES
I(1-0 I 1

(I -B )

PARAMETER VARIABLE TYPE FACTOR
1 AZ3 MA I
2  X I UP I
3  X I SP I

ORDER ESTIMATE 
1 0 .0 3 3 1
1 - 1 .1 8 3 0
1 **1 .1 0 9 6

S T . ERR. 
0 .0 7 3 1  
2 .9 9 2 9  
0 .2 0 4 5

T -R A T IO
1 1 .3 6
- 0 . 4 0
- 5 . 4 3

RESIDU AL SUM OF SQUARES •  2 2 9 0 .7 7 5 9 7 0  (BACKCASTS EXCLUDED)
DEGREES OF FREEDOM •  55
RESIOUAL MEAN SQUARE •  4 1 .7 9 5 9 2 7

1PAQE 7 ARIZONA DATA AN ALYSIS

ACF V A R IA B LE  IS  R A Z3. M A X LA G «30./

NUMBER OF OBSERVATIONS -  39
MEAN OF THE (DIFFERENCED) SERIES -  - 0 .3 7 5 3
STANDARD ERROR OF THE MEAN ■ 0 .0 2 3 2
T-V A LU E  OF MEAN (AG AIN ST ZERO) •  - 0 .4 3 4 0

AUTOCORRELATIONS

1 -  12 - . 1 6 .1 3  - .0 6 .1 2 .1 3 - . 0 6 .0 2 - . 0 4 .1 3 - . 1 5  - .0 5 .0 6
S T .E . .1 3 .1 3 .1 4 • 14 .1 4 .1 4 .1 4 .1 4 .1 4 .1 4 .1 5 .1 5

1 3 -  24 - . 1 1 .0 9 . 10 - . 1 3 .0 3 - . 1 1 .01 .0 3 .0 1 - . 0 6 .0 7 .0 2
S T .E . . 19 .1 5 .1 5 . 15 .1 5 .1 5 . 15 .1 5 .1 5 . 15 .1 5 .1 6

2 3 -  30 - . 0 2 0 . 0 .0 4 - . 0 0 .0 5 - . 1 1
S T .E . .1 6 • 16 .1 6 .1 6 . 16 .1 6

PLOT OF S E R IA L CORRELATION

- 1 . 0  - 0 . 0  - 0 . 6  - 0 . 4  - 0 . 2  0 . 0  0 .2  0 . 4  0 . 6  0 . 0  1 .0
LAG CORR. ♦ t i I i 4 i i i i ♦ i i i i ♦ I i i i 4 1 1 1 1 1 1 1 1

1 - 0 . 1 6 2
i

♦ XXXXI
2 0 .  126 4 ix x x
3 - 0 . 0 0 3 4 X X I
4 0 .1 2 4 4 ix x x
3 0 .1 4 6 4 IXXXX
6 - 0 . 0 6 4 4 XX I
7 - 0 . 0 2 3 ♦  X I
0 - 0 . 0 3 6 4 X I
9 0 .1 3 2 4 ix x x

10 - 0 . 1 3 2 4 XXXXI
1 - 0 . 0 4 8 4 X I

12 0 .0 6 1 4 IXX
13 - 0 . I l l 4 XXXI
14 0 . 0 9 4 4 IX X
15 - 0 . 1 0 2 ♦  XXXI
16 - 0 .1 3 1 ♦  XXXI
17 0 .0 3 1 ♦  IX
10 - 0 . 1 1 3 4 XXXI
IS - 0 . 0 0 7 4 I
20 0 i0 2 7 ♦ IX
21 0 .0 1 3 4 I
22 - 0 . 0 6 3 ♦ X X I
23 0 .0 7 1 4 IX X
24 - 0 . 0 2 1 4 X I
25 - 0 . 0 2 4 4 X I
26 0 . 0 0 2 4 I

✓ 27 - 0 . 0 4 4 ♦ X I
2 8 - 0 . 0 0 2 4 XXI
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ACF VARIABLE IS CAS. 
MAXLAG=30./

NUMBER OF OBSERVATIONS = SO
MEAN OF THE (DIFFERENCED) SERIES = 188.8167
STANDARD ERROR OF THE MEAN = 3.92G8
T-VALUE OF MEAN (AGAINST ZERO) = 48.0845

AUTOCORRELATIONS
1- 12 .SO .36 .10 -.20 -.29
ST.E. . 13 .17 . 16 . 18 .19
13- 24 .45 .27 .06 -.17 -.36
ST.E. .26 .27 .28 .28 .28

25- 30 .31 .17 .07 -.08 -.22
ST.E. .32 .33 .33 .33 .33

-.43
.19

1
t'J ~ 
c -.25

*7 ? -.02
.23

.25

.23
.43
.23

.47

.24
-.44
.29

-. 4G
.30

-. 3G 
.31

-.21
.32

.02

.32
. 17 
.32

.29

.32
-.28
.33

PLOT OF SERIAL CORRELATION
-1.0 -0.8 -0.6 -0.4 -0.2 0.0 0.2 0.4 O.S 0.8 1.0

LAG CGRR. 1+1111+1111+ 1 1 1 1 1 1 1 1 1 1 1
1 -
f I I I I I I I I I I I I I I I I

1 0.605
i

+ IXXXXX+XXXXXXXXX
2 0.363 + IXXXXXXX+X
3 0.096 + IXX +
4 -0.196 + XXXXXI +
5 -0.292 + XXXXXXXI +
6 -0.433 X+XXXXXXXXXI +
7 -0.404 XXXXXXXXXXI +
8 -0.250 + XXXXXXI +
9 -0.024 + XI +
10 0.251 + IXXXXXX +
11 0.426 + IXXXXXXXXXXX
12 0.471 + IXXXXXXXXXXXX
13 0.446 + IXXXXXXXXXXX +
14 0.2G9 + IXXXXXXX +
15 0.056 + IX +
16 -0.169 + XXXXI +
17 -0.362 + XXXXXXXXXI +
18 -0.442 + XXXXXXXXXXXI +
19 -0.4S1 xxxxxxxxxxxxr +
20 -0.362 + XXXXXXXXXI +
21 -0.211 + XXXXXI +
22 0.019 + I +
23 0.166 IXXXX +
24 0.293 + IXXXXXXX +
25 0.315 + IXXXXXXXX +
26 0.173 + IXXXX +
27 0.068 IXX +
28 -0.077 + XXI +
29 -0.225 + XXXXXXI +
30 -0.278 ■f XXXXXXXI +

1 PAGE 3 CALIFORNIA DATA ANALYSIS
I
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NUMBER OF OBSERVATIONS *  57
MEAN OF THE (DIFFERENCED) SERIES « - I . 4912
STANDARD ERROR OF THE MEAN = 4 . 6 1 3 0
T-VALUE OF MEAN (AGAINST 2ER0) = - 0 . 3 2 3 3

AUTOCORRELATIONS

1 -  1 2 ’ - . 1 7 - . 2 5 . 13 - . 1 9 .2 0 - . 1 2 - . 1 9 .0 3 - . 1 4 .0 5 . 13 - . 0 3
S T .E . . 13 .1 4 . 14 . 15 . 1 5 . 15 . 16 .1 6 .1 6 .1 6 .1 6 . 1 7

1 3 -  24 .1 5 .0 9 - . 0 6 .0 3 - . 0 6 - . 0 9 .01 - . 1 4 0 . 0 .0 5 - . 1 5 . 14
S T .E . .1 7 .1 7 .1 7 .1 7 .1 7 .1 7 .1 7 .1 7 .1 7 .1 7 . 1 7 . 1 7

2 5 -  30 . 22 - . 0 6 - . 0 2 - . 0 4 .0 6 .1 0
S T .E . .1 8 .1 8 .1 8 . .1 8 . 1 8 .1 8

PLOT OF SERIAL CORRELATION

- 1 . 0  - 0 . 8  - 0 . 6  - 0 . 4  - 0 . 2  0 . 0  0 . 2  0 . 4  0 . 6  0 . 8  1 . 0
LAG CORR. + I I I I I I I I I I I I I I I I + * I I I

4 
+ I I I I +

1 - 0 . 1 6 9
I

+ XXXXI +
7 - 0 . 2 4 8 ♦XXXXXXI ♦
3 0 .  126 + IXXX
4 - 0 . 1 9 0 + XXXXXI +
5 0 .2 0 1 + IXXXXX +
6 - 0 . 1 2 4 + XXXI +
7 - 0 . 1 9 1 + XXXXXI +
8 0 . 0 2 8 + IX +
9 - 0 . 1 4 4 + XXXXI +

10 0 . 0 5 5 + IX +
11 0 . 1 3 3 ♦ IXXX +
12 - 0 . 0 2 ? ♦ X I +
13 0 . 1 5 4 + IXXXX +
14 0 . 0 9 5 + IXX +
15 - 0 . 0 6 3 ♦ XXI
16 0 . 0 3 3 + IX +
17 - 0 . 0 5 9 + XI +
18 - 0 . 0 8 7 ♦ XXI +
19 0 . 0 1 4 + I +
20 - 0 . 1 4 1 ♦ XXXXI +
21 - 0 . 0 0 0 + I +
22 0 . 0 5 4 ♦ IX +
23 - 0 . 1 5 1 + XXXXI +
24 0 . 1 3 8 + IXXX ♦
25 0 . 2 2 0 ♦ IXXXXX +
26 - 0 . 0 6 1 + XXI +
27 - 0 . 0 1 7 + I +
28 - 0 . 0 3 6 + X I +
29 0 . 0 6 3 ♦ IXX +

A 1 A»> 4. f  V ww .
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C a l i fo rn ia  Alcohol-Involved F a t a l i t y  Data Parameter
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SUMMARY OF THE MODEL

OUTPUT VARIABLE —  CA3 
INPUT VARIABLES —  NOISE XI

VA RIABLE VAR. TYPE MEAN TIME DIFFERENCES1 2
CA3 RANDOM 1 -  € 0  ( I - B  > ( 1 - B  )

1 2
X I  BINARY 1 -  60  < 1 - 8  ) < I - B  >

PARAMETER VARIABLE TYPE FACTOR ORDER ESTIMATE ST.  ERR. T -R A T IO
1 X I  UP I 1 - 0 . 0 2 4 6  0 . 3 6 4 2  - 0 . 0 7
2 X I  SP 1 1 - 1 . 4 0 3 4  0 . 6 3 3 7  - 2 . 2 1

RESIDUAL SUM OF SQUARES « 6 6 1 5 5 . 0 0 8 8 0 0  <BACKCASTS EXCLUDED)
DEGREES OF FREEDOM * 34
RESIDUAL MEAN SQUARE « 1 2 2 5 . 0 8 2 7 6 0

1PAGE 7 C A LIFO R NIA  DATA ANALYSIS

ACF VARIABLE I S  RCA3. MAXLAG*30 . t

NUMBER OF OBSERVATIONS * 36
MEAN OF THE (DIFFERENCED) SERIES « - 1 . 7 1 7 3
STANDARD ERROR OF THE MEAN * 4 . 6 2 8 7
T -VALUE OF MEAN (AGAIN ST ZERO) * - 0 . 3 7 1 0

AUTOCORRELATIONS

1 -  12 - . 1 6  - .2 5 . 14 - . 1 8 . 18
S T .E . . 1 3 . 1 4 . 1 4 . 1 3 . 1 3

1 3 -  24 . 1 7 . 11 - . 0 3 . 0 4  - .0 6
S T . E . . 1 6 . 1 7 . 1 7 . 1 7 . 1 7

2 5 -  30 . 2 3 .0 7 0 . 0  - , . 0 3 .0 7
S T . E . . 1 8 . 18 . 18 .16 .1 8

- . 1 2  - . 1 8 .0 2 - .  13 . 0 4 .1 3 - . 0 3
. 1 3 . 1 6 . 16 . 1 6 . 1 6 .1 6 . 1 6

- .  10 . 0 2  - , . 13 - . 0 3 . 0 3  - . . 16 . 1 4
. 17 . 1 7 . 17 . 1 7 . 1 7 ,1 7 . 1 8

. 0 6

. 1 8

PLOT OF SERIAL CORRELATION

- 1  . 0 - O . B  - 0 . 6  - 0 . 4  - 0 . 2  0 . 0  0 . 2
LAC. CORR. ---------------------------------------- i411111t1141

1 - 0 . 1 3 6 ♦
1

XXXXI
2 - 0 . 2 3 3 ♦XXXXXXI
3 0 . 135 ♦ IXXX
4 - 0 . 1 8 5 ♦ XXXXXI
5 0 . 1 7 7 ♦ IXXXX
6 - 0 . 1 1 8 ♦ XXXI
7 - 0 . 1 8 1 4 XXXXXI
8 0 . 0 2 3 ♦ IX
3 - 0 . 1 4 7 , 4 XXXXI

10 0 . 0 4 3 ♦ IX
1 1 0 . 1 3 1 ♦ IXXX
12 - 0 . 0 3 2 ♦ XI
13 0 .  174 ♦ IXXXX
14 0 . 1 1 4 ♦ IXXX
t 5 - 0 . 0 9 1 ♦ XXI
16 0 . 0 4 5 ♦ IX
17 - 0 . 0 5 8 ♦ X I
18 - 0 . 0 9 7 ♦ XXI
19 0 . 0 1 9 4 I
20 - 0 . 1 2 7 ♦ XXXI
21 - 0 . 0 2 8 4 X I
22 0 . 0 3 5 ♦ IX
23 - 0 . 1 3 3 ♦ XXXXI
24 0 . 1 3 9 ♦ IXXX
25 0 . 2 2 6 ♦ IXXXXXX
26 - 0 . 0 7 0 ♦ XX I
27 0 . .00 4 ♦ I
26 / - 0 . 0 3 1 * XI
29 0 . 0 7 4 » r x x
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SUMMARY OF THE MODEL

OUTPUT VA R IABLE —  CA3 
INPUT VARIABLES —  NOISE

VARIABLE VAR. TYPE MEAN

CAS RANDOM

X I BINARY

XI
TIME DIFFERENCES 1 2

1 -  60  (1 -B  ) ( 1 -B  ) 1 2
1 -  60  ( 1 - B  ) ( 1 -B  )

PARAMETER VARIABLE
1 X I
2 X I

TYPE FACTOR ORDER ESTIMATE 
UP 1 0 0 .0 1 0 6
SP 1 1 - 1 .4 3 3 1

S T . ERR. T -R A T IO  
0 .1 6 2 3  0 . 0 7
0 .6 6 5 4  - 2 . 1 5

RESIDUAL SUM OF SQUARES •  6 6 1 3 3 .7 7 7 3 0 0  (BACKCASTS EXCLUDEO)
DEGREES OF FREEDOM • 55
RESIDU AL MEAN SQUARE ■ 1 2 0 2 .4 3 2 3 1 0

1 PAGE 7 C A LIFO R N IA  DATA ANALYSIS

ACF VA R IABLE IS  RCA3. MAXLAG«30. /

NUMBER OF OBSERVATIONS 
MEAN OF THE (DIFFERENCED) SERIES 
STANDARO ERROR OF THE MEAN 
T -U A LU E  OF MEAN (AG AINST ZERO)

57
- l.B O S B

4 .5 4 5 3
- 0 .3 9 8 0

AUTOCORRELATIONS

1 -  12 - . 1 5  - .2 5 .1 4  - .1 8 .1 8  - .1 2  - . 18 .0 2  - .1 5 .0 4 .1 3  - .0 3
S T .E . .1 3 .1 4 .1 4 .1 5 .1 5 .1 5 . 15 .1 6 .1 6 .1 6 .1 6 . 16

1 3 -  24 .1 7 .11 - . 0 9 .0 4  - .0 6  - , .1 0 .0 2  - .1 2  - , .0 3 .0 5 .1 6 .1 4
S T .E . .1 6 .1 7 .1 7 .1 7 .1 7 . 17 .1 7 .1 7 .1 7 .1 7 .1 7 .1 7

2 5 -  30 .2 3 .0 7 0 . 0  - . .0 3 .0 8 .0 6
S T .E . .1 8 . 18 . 18 .1 8 .1 9 .1 8

PLOT OF S E R IA L CORRELATION

LAG CORR. ♦ -------- ♦ -------- ♦ — _ + --------+----
1 - 0 . 1 3 3

I
♦ XXXXI

2 - 0 .2 3 4 XXXXXXI
3 0 .1 3 7 IXXX
4 - 0 .1 8 1 XXXXXI
5 0 .1 7 6 IXXXX
6 - 0 .1 1 9 XXXI
7 - 0 . 1 7 8 XXXXI
8 0 .0 2 1 IX
9 - 0 . 1 3 0 XXXXI

10 0 .0 4 3 IX
11 0 .1 2 8 IXXX
12 - 0 . 0 3 2 X I
13 0 .1 7 4 IXXXX
14 0 .1 1 2 IXXX
15 - 0 . 0 9 7 XXI
16 0 .0 4 4 IX
17 - 0 . 0 3 8 X I
18 - 0 . 0 9 5 XXI
19 0 .0 1 3 I
2 0 - 0 .  1 2 XXXI
21 - 0 . 0 3 0 X I
22 0 .0 5 1 IX
2 3 - 0 . 1 3 6 XXXXI
24 0 .1 3 7 IXXX
2 5 0 .2 3 0 IXXXX*
26 - 0 . 0 7 3 XXI
27 0 .0 0 2 I
* 8 - 0 . 0 2 7 X I

I
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ACF VARIABLE IS  IA 3 .  
MAXLAG=30./

NUMBER OF OBSERVATIONS = GO
MEAN OF THE (DIFFERENCED) SERIES = 20 .7SG 7
STANDARD ERROR OF THE MEAN = 0.3G0G
T-VALUE OF MEAN (AGAINST ZERO) = 2 1 . G I 7 8

AUTOCORRELATIONS

1 -  12 .2 5 .2 0 - .O G - . 1 2 - . 2 3 - . 1 1 - . 1 8 - . 0 7 - . 0 3 . 12 .0 7
S T .E . . 1 3 .1 4 .1 4 .1 4 .1 4 .1 5 .1 5 .1 5 . 1G . 16 . 1G

1 3 -  24 . 13 .0 4 - . 1 4 - . 0 7 - . I B - . 2 7 - . 0 8 .0 2 .0 8 .3 4 .1 9
S T .E . .1G .1 6 . 1G .1 6 . 1 6 .1 7 .1 8 .1 8 .1 8 .1 8 . 19

2 5 -  30 - . 0 2 0 . 0 - . 0 9 - .  15 - . 1 4 - .  1G
S T .E . . IS .1 9 .1 9 . 19 .2 0 .2 0

PLOT OF SERIAL CORRELATION

- 1 . 0  - 0 . 8  -O.-G - 0 . 4  - 0 . 2  0 . 0  0 . 2  0 . 4  O.G O .B  1 . 0
LAG CORR. 1111I1111111111+ - + --- +--- +-

I
+ IXXXXX):

— +

1 0.250 r

2 0.200 + IXXXXX +
3 -0.0G2 + XXI +
4 -0.123 + XXXI +
5 -0.227 +XXXXXXT
6 -0.111 + XXXI . +
7 -0.181 + XXXXXI +
8 -0.06G + XXI +
9 -0.033 + XI +
10 0.117 + IXXX
11 0.073 + IXX +
12 0.173 + IXXXX +
13 0.128 + IXXX
14 0.038 + IX +
15 -0.144 + XXXXI
16 -0.075 + XXI
17 -0.181 + XXXXXI +
18 -0.2GG +XXXXXXXI ■f

20 0.025 + IX +
21 0.078 + IXX +
22 0 . 3 3 9 + IXXXXXXXX+
23 0.186 + IXXXXX +
24 0.215 + IXXXXX
25 -0.015 + I +
26 0.004 + I +
27 -0.093 + XXI +
28 -0.149 + XXXXI +
29 -0.135 + XXXI +
30 

1 PAGE
-0.158

3
+

IOWA DATA ANALYSIS
XXXXI +
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SUMMARY OF THE MOOEL

OUTPUT VARIABLE —  IA 3  
INPUT VARIABLES —  NOISE

VARIABLE VAR. TYPE MEAN TIME DIFFERENCES1
I A3  RANDOM 1 -  60  ( 1 - B  )

PARAMETER VARIABLE TYPE FACTOR ORDER ESTIMATE ST.  ERR. T -R A T IO  
1 I A3  AR 1 1 - 0 . 4 9 7 4  0 . 1 1 6 2  - 4 . 2 9

RESIDUAL SUM OF SQUARES •  3 6 9 5 . 1 2 2 9 3 0  (BACKCASTS EXCLUDED)
DEGREES OF FREEDOM ■ 57
RESIOUAL MEAN SQUARE ■ 6 4 . 6 5 1 2 7 9

1 PAGE 5 IOWA DATA ANALYSIS

ACF VARIABLE I S  R I A 3 .  MAXLAG«30. /

NUMBER OF OBSERVATIONS * 60
MEAN OF THE ( D1FFERENCED) SERIES •  0 . 0 3 7 6
STANDARD ERROR OF THE MEAN « 1 . 0 2 3 9
T-VA LU E OF MEAN (AGAINST ZERO) « 0 . 0 3 6 7

AUTOCORRELATIONS

1 -  12 - . 0 4 11 - . O S  - . 0 9
S T . E . . 2 3 . 1 3 . 1 3 . 13

1 3 -  24 . 1 2 .01 - . 1 3 . 0 9
S T . E . . 1 4 . 1 4 .1 4 .1 4

2 5 -  30 - . 1 1 .0 3 .01 .07
S T . E . . 16 . 1 6 .1 6 . 16

(
PLOT OF S E R IA L  CORRELATION

- . 1 3  - . .0 3 - . 0 9  - . 0 3 0 . 0 . 1 0 0 . 0 . 0 7
M 3 .1 3 .1 4 .1 4 . 2 4 .1 4 . 1 4 . 1 4

- . 0 8 .26 . 0 3  - .01 - . 0 4 .2 4 . 0 9 . 1 2
.1 4 .14 . 1 5 .1 5 . 1 5 . 1 5 . 1 6 . 1 6

.0 1  - . 0 4  

. 1 6  . 1 6

LAG CORR. i♦iiiiii\iiiiiiiIiiiiiiiIi♦

1 - 0 . 0 3 5
I

♦ X I
2 - 0 . 1 1 5 ♦ XXXI
3 - 0 . 0 9 0 ♦ XXI
4 - 0 . 0 9 0 ♦ XXI
5 - 0 . 1 2 7 ♦ XXXI
6 - 0 . 0 2 7 ♦ X I
7 - 0 . 0 9 3 ♦ XXI
9 - 0 . 0 3 3 ♦ XI
9 0 . 0 0 5 ♦ I

10 0 . 0 9 7 ♦ IXX
11 0 . 0 0 4 ♦ I
12 0 . 0 7 0 ♦ IXX
13 0 . 1 1 7 ♦ IXXX
14 0 . 0 0 9 ♦ I
15 - 0 . 1 3 1 ♦ XXXI .
16 0 . 0 8 1 ♦ IXX
17 - 0 . 0 9 0 ♦ XXI
16 - 0 . 2 5 3 ♦XXXXXXI
IS 0 . 0 2 7 ♦ IX
20 - 0 . 0 1 1 ♦ I
21 - 0 . 0 3 9 ♦ X I
22 0 . 2 4 0 ♦ IXXXXXX
23 0 . 0 9 2 ♦ IXX
24 0 . 1 2 1 ♦ IXXX
25 - 0 . I l l ♦ XXXI
26 0 . 0 3 2 ♦ IX
27 0 . 0 0 5 ♦ I
28 - 0 . 0 7 2 ♦ XXI
29 0 . 0 0 7 ♦ I
V - 0 . 0 4 3 ♦ X I
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SUMMARY OF THE MODEL

OUTPUT VARIABLE —  1A3 
INPUT VARIABLES —  NOISE

VARIABLE VAR. TYPE MEAN

I A3 RANDOM

X I  BINARY

TIME DIFFERENCES 
I

1 -  60 1 -B  )
1

1 -  GO ( 1 - B  1

PARAMETER VARIABLE TYPE FACTOR
1 I A3 AR 1
2 X I  UP 1
3 X I  SP 1

ORDER ESTIMATE
1 - 0 . 4 9 5 2
0 3 . 0 4 6 6
1 0 . 4 6 0 3

ST .  ERR. 
0 . 1 2 0 2  
7 . 0 2 0 7  
1 . 5 2 6 2

T-R A T IO
- 4 . 1 2

0 . 4 3
0 . 3 0

RESIDUAL SUM OF SQUARES * 3 6 6 5 . 0 0 6 8 1 0
DEGREES OF FREEDOM « 55
RESIDUAL MEAN SQUARE * 6 6 . 6 3 6 4 S 7

1 PAGE 7 IOWA DATA ANALYSIS

(BACKCASTS EXCLUOED)

ACF VA RIABLE I S  R I A 3 .  MAXLAG* 3 0 . /

NUMBER OF OBSERVATIONS • 60
MEAN OF THE ( DIFFERENCEO1 SERIES ■ - 0 . 1 0 3 0
STANDARD ERROR OF THE MEAN » 1 . 0 2 1 0
T-VA LUE OF MEAN (AGAINST ZERO) « - 0 . 1 0 0 9

AUTOCORRELATIONS

I -  12 - . 0 3 - . 1 1 - . 0 9  - . 11 - . 1 4 - . 0 1 - . 0 8 - . 0 2 .01 . 0 9 - . 0 1 . 0 6
S T .E . . 1 3 . 1 3 . 1 3 . 1 3 . 1 3 . 1 4 . 1 4 . 1 4 . 1 4 . 14 . 14 .1 4

1 3 -  24 . 1 3 . 0 2 - . 1 3 . 0 8 - . 0 9 - . 2 6 . 0 4 0 . 0 - . 0 3 .2 4 . 0 9 .11
S T . E . . 1 4 . 1 4 . 1 4 . 14 .1 4 . 1 4 . 1 5 . 1 5 . 1 5 . 15 . 1 6 . 1 6

2 5 -  30 - . 1 2 . 0 2 0 . 0 . 0 7 . 0 2 - . 0 3
S T . E . . 1 6 . 1 6 . 16 .16 . 16 . 1 6

PLOT OF S E RIAL CORRELATION

LAG
- t  . 0  - O . B  - 0 . 6  

CORR. ♦ -------- ♦ -------- ♦ —
- 0 . 4  - 0 . 2  0 . 0  0 .

I
♦ X I1 - 0 . 0 3 5

2 - 0 . 1 0 9 ♦ XXXI
3 - 0 . 0 8 7 ♦ XXI
4 - 0 . 1 0 9 ♦ XXXI
5 - 0 . 1 3 9 ♦ XXXI
6 - 0 . 0 1 2 ♦ I
7 - 0 . 0 7 7 ♦ XXI
8 - 0 . 0 2 2 ♦ X I
9 0 . 0 1 3 ♦ I

10 0 . 0 9 2 ♦ IXX
11 - 0 . 0 0 9 ♦ I
12 0 . 0 5 9 *  IX
13 0 . 1 2 9 ♦ IXXX
14 0 . 0 1 6 ♦ I
15 - 0 . 1 3 1 ♦ XXXI
16 0 . 0 8 2 ♦ IXX
17 - 0 . 0 3 0 + XXI
IB - 0 . 2 5 5 ♦XXXXXXI
19 0 . 0 4 0 ♦ IX
20 - 0 . 0 0 4 ♦ I
21 - 0 . 0 3 3 ♦ X I
22 0 . 2 4 2 ♦ IXXXXXX
23 0 . 0 B 7 ♦ IXX
24 0 . 1 1 3 ♦ IXXX
25 - 0 . 1 1 7 ♦ XXXI
26 0 . 0 2 4 ♦ IX
Z? - 0 . 0 0 2 ♦ I
26 - 0 . 0 7 1 ♦ XXI

n , n i «

0 . 4  0 . 6  O .B  1 . 0
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SUMMARY OF THE MODEL

OUTPUT VARIABLE - -  IA 3  
INPUT VARIABLES —  NOISE

VARIABLE VAR. TYPE MEAN

IAS RANDOM

XI BINARY

TIME 

1 -  60 

1 -  60

DIFFERENCES
t

( 1 - B  )
1

< 1 -B  )

PARAMETER VARIABLE TYPE
1 1A3 AR
2 X I  UP
3  X I  SP

RESIDUAL SUM OF SQUARES * 
DEGREES OF FREEDOM 
RESIDUAL MEAN SQUARE

FACTOR
111

ORDER ESTIMATE
I  - 0 . 4 0 1 7
I - 0 . 1 2 8 7
1 - 0 . 9 3 0 2

S T .  ERR. T -R A T IO
0 . 1 2 0 1  - 4 . 0 1
6 . 7 3 2 4  - 0 . 0 2
7 . 5 7 2 0  - 0 . 1 2

3 6 3 S . 0 0 7 3 6 0  (BACKCASTS EXCLUDED) 
54

6 7 . 3 1 4 3 5 1
1 PAGE IOHA OATA ANALYSIS

ACF VA RIABLE I S  R I A 3 .  M A X L A G *3 0 . /

NUMBER OF OBSERVATIONS 
MEAN OF THE (DIFFERENCED) SERIES 
STANDARD ERROR OF THE MEAN 
T-VA LUE OF MEAN (AGAIN ST ZERO)

60  
0 . 0 5 7 1  
1 . 0 2 3 0  
0 . 0 5 5 8

AUTOCORRELATIONS

1 -  12 - . 0 5 - . 1 1 - . 0 9 - . 0 9  - .1 3 - . 0 2  - . 0 9  - .0 3 0 . 0 .1 0 0 . 0 . 0 7
S T . E . . 1 3 . 1 3 . 1 3 . 1 3 . 1 3 . 1 3 . 1 3 .1 4 . 1 4 . 1 4 .1 4 .1 4

1 3 -  24 .11 .01 - . 1 3 . 0 0  - .0 7 - . 2 5 . 0 3 .01 - . 0 4 .2 4 . 0 9 . 12
S T . E . . 1 4 . 1 4 .1 4 .1 4 .14 .1 4 . 1 5 .1 5 . 1 5 . 1 5 . 1 6 . 16

2 5 -  3 0 - . 1 1 . 0 3 .01 - . 0 7 .01 - . 0 4
S T . E . . 16 . 1 6 . 1 6 . 1 6 .16 .1 6

PLOT OF S E R IA L  CORRELATION

- 1 . 0  - 0 . 8  - 0 . 6  - 0 . 4  - 0 . 2  0 . 0  0 . 2  0 . 4  0 . 6  0 . 8  1 . 0
LAG CORR. ♦ -------- ♦ --------

f
1 - 0 . 0 4 6 + X I  ♦
2 - 0 . 1 0 5 ♦ XXXI ♦
3 - 0 . 0 9 0 ♦ X X I  ♦
4 - 0 . 0 9 6 + X X I  ♦
5 - 0 . 1 2 9 ♦ XXXI
6 - 0 . 0 2 4 ♦ X I
7 - 0 . 0 9 0 ♦ XXI
8 - 0 . 0 2 9 ♦ X I
9 - 0 . 0 0 0 ♦ I

10 0 . 0 9 7 + IXX
11 - 0 . 0 0 2 ♦ I
12 0 . 0 6 9 ♦ IXX
13 0 . 1 1 4 ♦ IXXX
14 0 . 0 1 2 ♦ I
15 - 0 . 1 3 0 * XXXI
16 0 . 0 9 1 ♦ IXX
17 - 0 . 0 7 5 * XXI
10 - 0 ^ 2 5 3 ♦XXXXXXI
19 0 . 0 2 9 ♦ IX
2 0 - 0 . 0 1 2 ♦ I
21 - 0 . 0 4 1 ♦ XI
22 0 . 2 3 7 ♦ IXXXXXX
23 0 . 0 6 5 ♦ IXX
24 0 . 1 2 4 + IXXX
25 • - 0 . 1 1 1 ♦ XXXI
26 0 . 0 3 3 ♦ IX
2 7 0 . 0 0 7 ♦ I
26 - 0 . 0 7 2 ♦ XXI
*9 0 ft . rtOCi ♦ I
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ACF VARIABLE IS  LAS. 
M AXLAG=30./

NUMBER OF OBSERVATIONS = SO
MEAN OF THE (DIFFERENCED) SERIES = 2 4 .2 0 0 0
STANDARD ERROR OF THE MEAN = 0 .8 1 2 S
T-VALUE OF MEAN (AGAINST ZERO) = 2 9 .7 8 0 5

AUTOCORRELATIONS

1- 12 .3 3 • 22 .2 4 .2 7 .0 8 .0 7 .2 7 . 13 . 15 . 12 .OG . 13
ST .E . .1 3 .1 4 .1 5 .1 5 . 1G . 1G . 16 .1 7 .1 7 .1 7 .1 8 .1 9

13 -  24 . IS • OG .01 - . 0 1 .0 7 - . 2 3 - . 1 2 - . 1 0 - . 0 2 - . 0 7 - . 0 4 - . 0 8
S T .E . .1 8 .1 8 .1 8 .1 8 .1 8 .1 8 . 19 .1 9 .1 9 . 19 . 1 9 . 19

2 5 -  30 - . 1 7 - . 0 8 - . 2 8 - .  2G - . 1 4 - . 1 3
S T .E . . 19 .1 9 .1 9 .2 0 .2 0 .21

PLOT OF SERIAL CORRELATION

- 1 . 0  - 0 . 8  - 0 . S' - 0 . 4  - 0 . 2  0 . 0  0 . 2  0 . 4  O.G 0 . 8  1 . 0
LAG

1

3

C0RR.

0 . 3 3 5
0 .2 2 1
0 . 2 4 3

+ 1 1 1 1 1 1 1 1 1 1 1 1 1 1

I
+ IXXXXX+XX 

+ IXXXXXX+
+ IXXXXXX+

4 0 .  2G8 + IXXXXXXX+
5 0 . 0 8 0 + IXX +
G 0 .0 G 5 + IXX +
7 0 . 2 6 9 + IXXXXXXX+
8 0 . 1 2 7 + IXXX +
9 0 .  148 + IXXXX +

10 0 .  119 + IXXX +
11 0 . 0 6 4 + IXX +
12 0 . 1 2 7 IXXX +
13 0 . 1 5 8 + IXXXX +
14 0 . 0 5 7 + IX +
15 0 . 0 0 7 ■f I +

16 - 0 . 0 0 6 + I +
17 0 . 0 7 5 + IXX +
18 - 0 . 2 2 9 + XXXXXXI +
19 - 0 . 1 2 0 XXXI +
20 - 0 . 0 9 7 + XXI +
21 - 0 . 0 1 6 ■f I
22 - 0 . 0 6 8 + XXI +
23 - 0 . 0 3 8 + X I +
24 - 0 . 0 8 2 + XXI ■f
25 - 0 . 1 7 1 XXXXI ■f
26 - 0 . 0 8 4 + XXI +
27 - 0 . 2 8 5 + XXXXXXXI +
28 - 0 . 2 5 8 + XXXXXXI +
29 - 0 . 1 4 1 + XXXXI
30 

1 PAGE
- 0 . 1 2 5  

3
+ XXXI 

LOUISIANA DATA ANALYSIS
+
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OUTPUT VARIABLE - -  LAO 
INPUT VARIABLES - -  NOISE

VARIABLE VAR. TYPE MEAN 

LAO RANDOM

TIME DIFFERENCES
3

i -  g o  u - e  >

PARAMETER VARIABLE TYPE FACTOR
1 LAO AR 1
2 LAO AR 2

ORDER ESTIMATE 
3  - 0 . 5 4 4 9
G - 0 . 3 7 4 1

ST. ERR. T-RATIO 
0 .1 Z 4 G  - 4 . 3 7
•> .1102 - 3 . 1 7

RESIDUAL SUM OF SQUARES = 1 9 7 3 .6 1 2 2 0 0  (BACKCASTS EXCLUDED)
Of-GREES OF FREEDOM * 4G
RESIDUAL MEAN SQUARE * 4 2 .9 0 4 G 1 3

1 PAGE 5 L O U IS IA N A  DATA ANALYSIS

ACF VA RIABLE IS R L A 3 . MAXLAG* 4 5 , /

NUMBER OF OBSERVATIONS * GO
MEAN OF THE <DIFFERENCED> SERIES « - 0 . 2 7 G 9
STANOARD ERROR OF THE MEAN * 0 . 0 1 2 9
T-VALUE OF MEAN (AGAINST ZERO) = - 0 . 3 4 0 6

AUTOCORRELATIONS

1 -  12 . 15 . 0 6  - 07 . 0 9 - . 1 2 - .  05 . 22 . 0 9 09 - . 0 1 - . 0 2 - . 0 1
S? . E . . 13 . 13 13 . 13 . 13 . 14 . 14 . 14 14 . 14 . 14 . 14

1 3 -  24 . 16 .0 2 06 .0 2 . 12 - . 2 3 - . 0 1 -  . 08 1 1 .0 4 .0 8 .04
S T .E . . 1 4 . 15 15 . 15 . 15 . 15 . 1 5 . 15 IG . IG . IG . 1 6

2 5 -  36 - . 0 6 . 0 3  - 22 - . 0 9 - . 0 7 . 0 2 - .  14 - .  05  - 01 - . 0 9 - .  13 .0 5
S T .E . . 16 . 16 16 . 1G . 16 . IG . IG . 1 7 17 . 1 7 . 1 7 . 1 **

3 7 -  45 - . 0 2  - . 0 3 02 0 . 0 -  . 0 9 - . 0 8 0 . 0 - . 0 4  - 05
s r . E . . 1 7 . 17 1 7 . I 7 . 17 . : " . 17 . :  7 I 7 '

1 PAGE 6 L O U IS IA N A  DATA ANALYSIS

PLOT OF SE R IAL CORRELATION

- 1 . 0  - 0 . 0  - 0 . 6  - 0 . 4  - 0 . 2  0 . 0  0 . 2  0 . 4  O.G 0 . 8  1 . 0
LA 'l CORR. ♦ -------- ---------- *

I
1 0 . 1 5 4 ♦ IXXXX
2 0 . 0 5 0 IX
3 - 0 . 0 7 2 ♦ ;;X I
4 0 . 0 9 1 ♦ IXX
5 - 0 . 1 2 1 XXXI
6 - 0 . 0 4 7 ♦ XI
7 0 . 2 1 6 ♦ IXXXXX
8 0 . 0 9 1 ♦ IXX
9 0 . 0 9 3 IXX

10 - 0 . 0 1 1 I
1 1 - 0 . 0 1 5 ♦ I
12 - 0 . 0 1 1 I
13 0 .  164 * IXXXX
14 0 . 0 2 3 IX
15 0 . 0 5 7 IX
16 0 . 0 2 5 ♦ IX
17 0 .  125 IXXX
10 - 0 . 2 2 7 ‘ XXXXXXI
19 - 0 . 0 0 9 I
20 - 0 . 0 7 0 XXI
21 0 . 1 1 5 * ix .xx
22 0 . 0 4 0 IX
23 0 . 0 0 1 * IXX
24 0 . 0 4  3 ♦ IX
25 - 0 . 0 6 0 X I
26 0 . 0 2 9 • IX

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Louisiana Alcohol-Involved F a t a l i t y  Data Parameter
Estimates and ACFs for  Immediate Implementation
and Gradual Impact Models

SUMMARY OF THE MODEL

OUTPUT VARIABLE — LAO
INPUT VARIABLES - - NOISE XI

VARIABLE VAR. TYPE MEAN TIME DIFFERENCES3
LA3 RANDOM 1 -  GO (1 - B  )3
X 1 BINARY I -  GO (1 -e »

PARAMETER VARIABLE TYPE FACTOR ORDER ESTIMATE ST. ERR. T-RATIO
1 LAO AR 1 3 - 0 . 5 4 0 3 0 . 1 3 1 4 - 4 . 1  1
Z LA3 AR Z G - 0 . 3 7 Z 7 0 . 1ZZ0 - 3 . 0 6
3 XI UP 1 0 0 . 5 1 3 9 4 . Z 6 5 4 0 . tz
4 XI SP I 1 - 0 . 9 1 9 B 1 . 5 3 3 7 - 0 .  GO

244

RESIDUAL SUM CF SQUARES 8 197 4 .70 G G 30  (BACKCASTS EXCLUDED >
DEGREES OF FREEDOM » 44
RESIDUAL MEAN SQUARE * 44 .079G 9G

I FACE 7 LO U IS IA N A  DATA ANALYSIS

ACF >.’AR I ABLE IS  RLA3 . MAXLAG8 45 . /

NUMBER OF GBSERVATIONS 
MEAN OF THE (DIFFERENCED) SERIES 
STANDARD ERROR OF THE MEAN 
T-VALUE OF MEAN (AGAINST ZERO)

60
- 0 . 3 0 6 7
o.sirs

- 0 . 3 7 7 5

a u t o c o r r e l a t i o n s

I -  1Z . : g . 0 6  - 0 7 . 0 3  - . 1Z - 04 . ZZ . 0 9 10 - . 0 1 - . 0 1  - 01
S T . E . . 13 .1 3 13 . 13 . 13 14 . 14 . 14 14 . 14 .1 4 .14

1 3 -  Z4 . 1 7 . 0 3 OG . 0 2  . 1Z - ZZ - . 0 1 - . 0 7 11 .04 .0 8 . 0 5
S» . E . . 14 . 15 15 . 1 5  . 15 15 . IG . IG 1G . IG . 1 G .1 6

Z 5 -  36 - . 0 6 . 0 3  - zz . 0 3  - . 0 7 OZ - . 1 4 - .O G i , o - . 0 9 - . 1 3 .05
S . E . . IG . IG IG . 1 6  . IG 1 7 . ! 7 . :  7 | 7 . 1 7 . 17 17

3 7 -  45 - .  oz -  . 04 OZ 0 . 0  - . OS - 03 0 . 0 - . 0 4  - 05
S i .E . . 1 7 . 17 17 . 1 7  . • 7 1 7 . 1 7 . 17 17

1 PAGE B LO UIS IANA DATA ANALYSIS

PLOT o r  SERIAL CORRELATION

a)01 i - 0 . 6  - 0 . 4  - O . Z  0 . 0 0 .  z
A- CORR. ♦ --------

1 0 . 1 6 0
I

♦ :xx? ; JJ ♦
z 0 . 0 5 5 ♦  IX *•
3 - 0 . 0 7 1 ♦ XXI
4 O.OBB ♦ IXX
5 - 0 . 1 1 5 ♦ XXXI
G - 0 . 0 4 5 ♦ XI
7 0 . 2 Z 1 * IXX)
S O.OS9 ♦ IXX
9 0 . 0 9 5 IXX

t o - 0 . 0 1  I I
1 1 - 0 . 0 0 9 * 1
I Z - 0 . 0 0 9 ♦ :
13 0 .  1 70 ♦ HIM) X ♦
1 4 O.OZG * IX
15 0 . 0 6 0 ♦ IX
16 0 . 0 Z 4 ♦ IX
17 0 .  1Z3 ♦ IXX>
IB - 0 . Z Z 4 ♦XXXXXXI
19 - 0 . 0 1 1
ZO - 0 . 0 7 4 ?x:

Z 0 . 4  0 . 6  O .B  1 . 0
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SUMMARY OF THE MODEL

OUTPUT VA RIABLE —  LAD
INPUT VARIABLES —  NOISE XI

VARIABLE VAR. TYPE MEAN TIME DIFFERENCES
3

LAD RANDOM 1 -  GO ( 1 - B  )
3

X I  BINARY 1 -  60 ( 1 - B  )

PARAMETER VARIABLE TYPE FACTOR ORDER ESTIMATE S T .  ERR. T-RA TIO
1 LAD AR 1 3 - 0 . 5 8 0 4 0 . 1 2 3 8 - 4 . 6 9
2 LA3 AR 6 - 0 . 4 4 1 1 0 . 1 2 8 0 - 3 . 4 5
3  XI UP 1 1 - 1 . 6 6 7 1 2 . 3 5 2 3 - 0 . 7 1
4 X I SP 1 I 0 . 7 1 4 6 0 . 4 9 0 6 1 . 4 6

RESIDUAL SUM OF SQUARES ■ 1 8 3 4 . 3 9 0 7 2 0  (BACKCASTS EXCLUDED)
DEGREES OF FREEDOM •  43
RESIDUAL MEAN SQUARE ■ 4 2 . 6 6 0 2 4 9

1 PAGE 7 LO UIS IANA DATA ANALYSIS

ACF VARIABLE IS  R LA3.  MAXLAGOO. /

NUMBER OF OBSERVATIONS *  • SO >
MEAN OF THE (DIFFERENCED) SERIES ■ 0 . 2 2 4 2
STANDARD ERROR OF THE MEAN » 0 . 7 9 5 2
T -VA LU E OF MEAN (AG AIN ST 2ER0)  ■ 0 . 2 8 2 0

AUTOCORRELATIONS

1 -  12 . 1 2 . 0 3 - . 0 6 .OB - . 15
S T . E . . 1 3 . 13 . 1 3 . 1 3 . 1 3

1 3 -  24 . 1 5  - . 0 2 0 . 0  - . 0 3 .0 6
S T . E . . 1 4 .1 4 . 1 4 .1 4 .1 5

2 5 -  30 - . O B .0 2 - . 1 9 . 0 9  - , . 0 2
S T . E . . 1 6 . 1 6 . 1 6 . 16 .1 6

- . 0 1 .21 . 0 5 .0 6 0 . 0 - . 0 5 - . 0 7
. 14 .1 4 . 1 4 . 1 4 . 1 4 . 1 4 .1 4

- . 2 6 - . 0 6 10 . 0 5 - . 0 1 . 0 4 0 . 0
.1 5 . 1 5 . 1 5 . 15 . 1 6 . 1 6 . 1 6

.0 4

. I S

PLOT OF SERIAL 

- 1 . 0

CORRELATION

- 0 . 0  - 0 . 6  - 0 . 4  - 0 . 2  0 . 0  0 .
LAG COflR. ♦ —

I
♦ IXXX1 0 . 1 2 3

2 0 . 0 3 0 ♦ IX
3 - 0 . 0 5 7 ♦ X I
4 0 . 0 7 7 ♦ IXX
5 - 0 . 1 5 0 *  XXXXI
6 - 0 . 0 1 3 ♦ I
7 0 . 2 1 4 ♦ IXXXXX
6 0 . 0 4 7 ♦ I X
9 0 . 0 5 7 ♦ IX

10 - 0 . 0 0 4  . ♦ I
11 - 0 . 0 5 0 ♦ X I
12 - 0 . 0 6 7 ♦ XXI
13 0 . 1 5 4 ♦ IXXXX
14 - 0 . 0 2 4 ♦ X I
15 0 . 0 0 4 ♦ I
16 - 0 . 0 3 0 ♦ X I
17 0 . 0 6 4 ♦ IXX
18 - 0 . 2 6 3 XXXXXXXI
19 - 0 . 0 5 9 ♦ X I
20 - 0 . 1 0 2 ♦ XXXI
21 0 . 0 4 6 ♦ I X
22 - 0 . 0 0 9 ♦ I
23 0 . 0 4 4 ♦ I X
24 - 0 . 0 0 4 ♦ r
25 - 0 . 0 0 1 ♦ XXI
26 0 . 0 2 0 ♦ I
27 - 0 . 1 9 0

0 . 4  0 * 6  O .B  1 . 0
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ACF VARIABLE IS MA3. 
MAXLAG= 3 0 . /

NUMBER OF OBSERVATIONS = GO
MEAN OF THE (DIFFERENCED) SERIES = 2 1 .9 8 3 3
STANDARD ERROR OF THE MEAN = 0 .958G
T-VALUE OF MEAN (AGAINST ZERO) = 2 2 .9 3 2 7

AUTOCORRELATIONS

1 -  12 .5 9 • 62 .5 8 .51 .4 5 .4 0 .4 5 .3 2 .4 0 .2 8 .2 8
ST .E . .1 3 .1 7 .2 0 .2 3 .2 5 . 2G .2 7 .2 8 .2 9 .3 0 .3 0

1 3 -  24 . 1 1 .1 5 . 11 .0 5 - . 0 5 - . 0 2 - . 0 9 - . 1 4 - .  IG - . 2 2 - . 1 8
S T .E . .31 .31 .31 .31 .31 .31 .31 .31 .31 .31 .3 2

2 5 -  30 - . 2 1 - . 3 0 - . 3 1 - . 3 2 - . 3 3 - . 2 7
S T .E . .3 2 .3 2 .3 3 .3 3 .3 4 .3 4

PLOT OF SERIAL CORRELATION

- 1 . 0  - 0 . 8  -O .G  - 0 . 4  - 0 . 2  0 . 0  0 . 2  0 . 4  O.G 0 . 8  1 . 0
LAG CORR. + 1 1 1 I 1 1 1 1 1 1 1 1 + 1 1 1 1 1 1 1 1

1 
+

 1 1 I 1 1 1 1 1 1 1 1 1 1 1

1 0 . 5 9 2
1

+ IXXXXX+XXXXXXXXX
7 0 .G 2 0 + IXXXXXXX+XXXXXXX
3 0 .5 8 1 + IXXXXXXXXX+XXXXX
4 0 . 5 0 8 + IXXXXXXXXXX+XX
5 0 . 4 4 7 + IXXXXXXXXXXX+
G 0 . 4 0 0 + IXXXXXXXXXX +
7 0 . 4 5 2 + IXXXXXXXXXXX +
8 0 . 3 2 2 + rxxxxxxxx +
9 0 . 3 9 9 + IXXXXXXXXXX +

10 0 .2 7 G + IXXXXXXX +
11 0 . 2 8 4 + IXXXXXXX +
12 0 . 1 9 9 + IXXXXX +
13 0 . 1 0 9 + IXXX +
14 0 . 1 4 7 + IXXXX +
15 0 . 1 1 2 IXXX +
IG 0 . 0 5 2 + IX  +
17 - 0 . 0 5 0 + X I  +
18 - 0 . 0 1 8 + I  +
19 - 0 . 0 9 4 XXI +
20 - 0 . 1 4 2 + XXXXI +
21 - 0 . 1 5 9 + XXXXI +
22 - 0 . 2 2 1 + XXXXXXI +
23 - 0 . 1 8 1 XXXXXI +
24 - 0 . 2 5 4 + XXXXXXI +
25 - 0 . 2 1 2 + XXXXXI +
2G - 0 . 2 9 8 + XXXXXXXI +
27 - 0 . 3 1 0 + XXXXXXXXI +

28 - 0 . 3 1 8 + XXXXXXXXI +

29 - 0 . 3 2 9 XXXXXXXXI ♦
30 - 0 . 2 7 2 + XXXXXXXI +

1 PAGE 3 MASSACHUSETTS DATA ANALYSIS
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SUMMARY O r  THE MODEL

OUTPUT VA RIABLE —  MAO 
INPUT VARIABLES —  NOISE

VARIABLE VAR. TYPE MEAN TIME DIFFERENCES
2

MAO RANDOM 1 -  60  ( 1 - B  )

PARAMETER VARIABLE TYPE FACTOR ORDER ESTIMATE ST.  ERR. T -RA T IO  
1 MAO MA 1 2 0 . 4 0 9 0  0 . 1 1 5 0  0 . 8 1

RESIDUAL SUM OF SQUARES ■ 1 9 5 4 . 7 0 4 6 5 0  (BACKCASTS EXCLUDED)
DEGREES OF FREEDOM • 57
RESIDUAL MEAN SOUARE -  0 4 . 2 9 4 4 6 7

1 PAGE 5 MASSACHUSETTS DATA ANALY SIS

ACF VA RIABLE I S  RMAO. M AXLAG*00. /

NUMBER OF OBSERVATIONS « 60
MEAN OF THE (D IFFERENCED) SERIES •  - 0 . 2 5 7 7
STANDARD ERROR OF THE MEAN * 0 . 7 4 5 7
T-VA LUE OF MEAN (AGAINST 2ER0) ■ - 0 . 3 4 5 6

AUTOCORRELATIONS

1 - 12 . 0 9 . 0 2 i01oN

. 0 4  - . 0 5 .1 1  - . 0 8 . 14 -- . 0 2 . 0 0  - . 0 2
ST,.E . . 1 3 . 1 3 . 13 . 1 4 . 1 4 .1 4 . 1 4 . 1 4 .1 4 .1 4 .1 4 .1 4

1 3 - 24 - . 2 0 . 0 5

« 
1 N01©o

. 15 0
 

u 1 0
 

0) 1 0 1 1 o 0 1 o 0)

ST,,E . . 1 4 . 1 5 . 1 5 . 1 5 . 1 5 . 1 5 . 1 5 . 15 . 15 . 15 . 1 5 . IS
2 5 - 30 . 0 5  - . 1 1  - . 1 3  -- . 1 0  - . 1 2 . 0 2

ST.. E . . 1 5 . 1 5 . 1 5 . 1 6 . 1 6 . 1 6

PLOT OF S E RIAL CORRELATION

LAG CORR. ♦iiiiIiii♦iiii♦iiii♦iiii♦ii1i♦

I 0 . 0 9 9
i

♦ IXX
2 0 . 0 1 9 ♦ I
3 0 . 2 0 0 ♦ IXXXXX
4 - 0 . 0 0 9 ♦ I
5 - 0 . 0 3 9 ♦ X I
6 - 0 . 0 4 9 ♦ X I
7 0 . 1 0 7 ♦ IXXX
6 - 0 . 0 7 7 ♦ XXI
9 0 . 1 3 6 ♦ IXXX

10 - 0 . 0 1 9 ♦ I
11 0 . 0 7 7 ♦ IXX
12 - 0 . 0 1 6 ♦ I
13 - 0 . 1 9 6 ♦ XXXXXI
14 0 . 0 4 6 ♦ IX
15 0 . 0 7 9 ♦ IXX
16 - 0 . 0 2 5 ♦ X I
17 - 0 . 1 5 4 ♦ XXXXI
19 0 . 0 2 9 ♦ IX
19 - 0 . 0 5 7 ♦ XI
20 - 0 . 1 0 3 ♦ XXXI
21 “ 0 . 1 0 6 ♦ XXXI
22 - 0 . 1 0 4 ♦ XXXI
23 0 . 0 0 9 ♦ I
24 - 0 . 0 6 2 ♦ XXI
25 0 . 0 4 9 ♦ IX
26 - 0 . 1 0 0 ♦ XXXI
27 - 0 . 1 3 0 ♦ XXXI
20 - 0 . 1 0 4 ♦ XXXI
29 - 0 . 1 2 3 ♦ XXXI
30 0 . 0 1 9 ♦ I
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Massachusetts Alcohol- Involved F a t a l i t y  Data Parameter
Estimates and ACFs for  Immediate Implementation
and Gradual Impact Models

SUMMARY OF THE MODEL

OUTPUT VA RIABLE —  MAD 
INPUT VARIABLES —  NOISE XI

VARIABLE VAR. TYPE MEAN TIME

MAD RANDOM 2 -  60

X I  BINARY 1 -  60

DIFFERENCES

( 1 - B  )
2

( 1 - B  )

PARAMETER VARIABLE TYPE FACTOR
1 MAD MA 1
2 X I  UP 1
D X I  SP 1

ORDER ESTIMATE
2 0 . 4 1 2 0
0 - 0 . 0 3 0 B
1 - 1 . 4 4 6 2

ST.  ERR. 
0 . 1 2 2 0  
0 .B 6 4 D  
0 . 9 0 1 7

T-R A T IO  
D.DB 

- 0 . 0 4  
- 1 . 6 0

RESIDUAL SUM OF SQUARES ■ 1 9 2 4 .8 S B 6 D 0  (BACKCASTS EXCLUDED)
DEGREES OF FREEOOM ■ 55
RESIDUAL MEAN SQUARE * 3 4 . 9 9 7 4 2 9

1 PAGE 7 MASSACHUSETTS DATA ANALY SIS

ACF V A RIABLE I S  RMA3. M A X L A G *3 0 . /

NUMBER OF OBSERVATIONS « 60
MEAN OF THE (DIFFERENCED) SERIES •  - 0 . 2 6 8 6
STANDARD ERROR OF THE MEAN ■ . 0 . 7 3 9 4
T-VALUE OF MEAN (AGAINST ZERO) •  - 0 . 3 6 3 3

AUTOCORRELATIONS

: 1 - 1 2 .OS 0 . 0 . 19 0 . 0 - . 0 6  - . 0 5 .0 9 .0 7 . 1 3  - . . 0 2 . 0 9 . 0 2
: •  S T . E . . 1 3 . 13 . 13 . 13 . 13 . 1 3 .2 4 .14 .1 4 .1 4 .1 4 .14

1 3 -  24 - . 2 0 .0 4 . 0 9 - . 0 2 - . 1 6 . 0 4  - .0 6 .1 0  - . 0 9  -■.1 0 .0 2 .0 5
S T .E . . 1 4 . 1 4 . 1 4 . 15 . 1 5 . 1 5 .1 5 .15 .1 5 . IS . 1 5 . IS

2 5 -  30 . 0 5 - . 1 0  - . 12 - . 1 0 - . 1 1 .01
S T . E . . 1 5 . 1 5 . 1 5 . 1 6 . 1 6 . 16

PLOT OF SE R IAL CORRELATION

- 1 . 0  - O . B  - 0 . 6  - 0 . 4  - 0 . 2  0 . 0  0 . 2  0 . 4  0 . 6  0 . 8  1 . 0
LAG CORR. + i I i i i i i i I i i i i i i i t i i i I t t i i i

1 0 . 0 9 3
k

*  IXX  ♦
2 0 . 0 0 1 ♦ I  ♦
3 0 . 1 8 6 ♦ IXXXXX*
4 0 . 0 0 4 *  I  ♦
5 - 0 . 0 5 6 ♦ X I  ♦
6 - 0 . 0 4 8 *  X I  ♦
7 0 . 0 9 2 ♦ IXX  ♦
8 - 0 . 0 7 1 ♦ XX I  ♦
9 0 . 1 2 6 *  IXXX ♦

10 - 0 . 0 1 7 ♦ I  ♦
11 0 . 0 8 9 *  IXX  ♦
12 - 0 . 0 2 1 ♦ X I  ♦
13 - 0 . 1 9 9 ♦ XXXXXI ♦
14 0 . 0 3 6 ♦ I X  ♦
15 0 . 0 8 6 ♦ IXX  ♦
16 - 0 . 0 2 2 ♦ X I  ♦
17 - 0 . 1 6 0 ♦  XXXXI ♦
18 0 . 0 4 0 ♦ I X  ♦
19 - 0 . 0 5 7 ♦ X I  ♦
20 - 0 . 1 0 4 ♦ XXXI ♦
21 - 0 . 0 9 4 ♦  XX I  ♦
22 - 0 . 1 0 1 ♦ XXXI ♦
23 0 . 0 1 6 ♦ I  ♦
24 - 0 . 0 5 3 ♦ X I  ♦
25 0 . 0 4 8 ♦ I X  ♦
26 - 0 . 0 9 8 ♦ XXI ♦

✓27 - 0 . 1 1 9 ♦ XXXI <
28 - 0 . 1 0 5 *  XXXI
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Massachusetts Alcohol- Involved F a t a l i t y  Data Parameter
Estimates and ACFs for  Gradual Implementation
and Gradual Impact Models

SUMMARY OF THE MODEL

OUTPUT VARIABLE —  MAO 
INPUT VARIABLES —  NOISE

VARIABLE VAR, TYPE MEAN

MAO RANDOM

X I  BINARY

TIME 

I -  60  

I -  6 0

DIFFERENCES2
( 1-8 )

4
< t - B  )

PARAMETER VA RIABLE TYPE FACTOR
1 MAO MA 1
2 X I  UP 1
3 X I  SP 1

ORDER ESTIMATE 
2 0 . 4 7 6 9
1 0 . 0 0 0 1
1 - 1 . 7 8 6 3

ST.  ERR. 
0.11B3 
0 . 0 5 0 8  
1 . 6 7 4 9

T-RA TIO  
4 . 0 5  
0 . 0 6  

- I  . 0 7

RESIDUAL SUM OF SQUARES « 1 8 1 4 . 4 4 0 1 0 0  (BACKCASTS EXCLUDED)
DEGREES OF FREEDOM * 54
RESIDUAL MEAN SQUARE > 0 0 . 6 0 0 8 9 2

1 PAGE 7 MASSACHUSETTS DATA ANALYSIS

ACF VARIABLE IS  RMAO. M A X L A G *3 0 . /

NUMBER OF OBSERVATIONS -  59
MEAN OF THE ( DIFFERENCED) SERIES ■ - u . 5 1 1 9
STANDARD ERROR OF THE MEAN •  0 . 7 3 1 1
T-VALUE OF MEAN (AGAIN ST 2ER0)  •  - 0 . 7 0 0 2

AUTOCORRELATIONS

I -  12 . 1 3 .01 . 16 .01 .0 7 - . 0 0 . 0 7 - . 0 4 .0 6  - . .01 . 1 6 0 . 0
S T . E . . 10 . 1 0 . 1 3 .1 4 .14 . 1 4 .1 4 . 1 4 .1 4 .14 .1 4 .1 4

1 3 -  24 - . 2 0 .01 . 0 6  - . . 0 5  - . . 19 - . 0 2 - . 0 5 - .  10 - . 1 0  - , . 0 8 . 0 2 - . 0 9
S T . E . . 1 4 . 1 5 . 1 5 .1 5 .15 . 1 5 . IS . 1 5 . 15 . 15 . 15 . 1 5

2 5 -  30 . 0 2 - . 0 6  - . 12 . 10 .09 . 0 2
S T . E . . 1 6 . 1 6 .1 6 .1 6 .16 . 1 6

PLOT OF SE R IAL CORRELATION

- 1 . 0  - 0 . 8  - 0 . 6  - 0 . 4 - 0 . 2  0 . 0  0 . 0 . 4  0 . 6  0 . 8  1
LAG CORR. ♦ -------- ♦ --------------------♦ —

1 0 . 1 3 1
I
IXXXX

2 0 . 0 0 6 I
0 0 . 1 5 7 IXXXX
4 0 . 0 1 1 I
5 - 0 . 0 7 1 XXI
6 - 0 . 0 7 5 XXI
7 0 . 0 6 7 IXX
8 - 0 . 0 4 3 X I
9 0 . 0 5 6 IX

10 - 0 . 0 0 6 I
11 0 . 1 5 9 IXXXX
12 0 . 0 0 1 I
13 - 0 . 2 0 5 XXXXXI
14 0 . 0 1 3 I
15 0 . 0 6 1 IXX
16 - 0 . 0 4 0 X I
17 - 0 . 1 9 1 XXXXXI
18 - 0 . 0 1 5 I
19 - 0 . 0 5 2 X I
20 - 0 . 0 9 6 XX I
21 - 0 . 1 0 2 XXXI
22 - 0 . 0 8 0 XX I
20 0 . 0 1 6 I
24 - 0 . 0 8 6 X X I
25 0 . 0 2 1 IX
26 - 0 . 0 6 4 XXI
* 7 - 0 . 1 1 9 XXXI
2R - 0 . 1 0 5
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Missouri Alcohol- Involved F a t a l i t y  Data Undifferenced
ACFs

252

ACF VARIABLE IS  M03. 
MA>!LAG=30. /

NUMBER OF OBSERVATIONS = SO
MEAN OF THE (DIFFERENCED) SERIES = 2 4 .2 1 G 7
STANDARD ERROR OF THE MEAN = 1 .007G
T-VALUE OF MEAN (AGAINST ZERO) = 2 4 .0 3 3 4

AUTOCORRELATIONS

1-  12 .0 4 .0 5 .0 8 - . 1 0 - . 0 1 - . 0 9 - . IG - . 0 7 .1 3 . 15 .OG .24
S T .E . . 13 .1 3 .1 3 .1 3 .1 3 .1 3 .1 3  .1 4 .14 .14 .1 4 .14

1 3 -  24 . 10 .0 7 .0 3 - .  IG .0 3 - . 3 3 - . 1 3  - . 1 1 .01 .0 2 .0 4 .0 5
S T .E . .1 5 .1 5 .1 5 .1 5 .1 5 .1 5 .1 6  . 1 7 . 17 .1 7 .1 7 . 17

2 5 -  30 .0 5 - . 0 2 0 . 0 - . 1 2 - . 0 1 - .  15
S T .E . .1 7 .1 7 .1 7 .1 7 .1 7 .1 7

PLOT OF SERIAL CORRELATION

- 1 . 0  - 0 . 8  - O . G ' - 0 . 4  - 0 . 2  0 . 0  0 . 2  0 . 4  O.G 0 . 8  1 . 0
LAG CORR. + 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I

+ 
\ 1 1 1 i

M 
H 

4
X 

1 1 1 1 +------

1 0 . 0 3 5
<7 0 .0 5 1 + i x +
3 0 . 0 8 0 + rxx +
4 - 0 . 0 9 8 + XXI +
5 -O.OOG + i
6 - 0 . 0 9 0 + XX I +
7 - 0 . 1G0 + XXXXI +
8 -O.OG8 + XXI +
9 0 .  129 + IXXX +

10 0 .  147 ♦ IXXXX +
11 0 . 0 6 0 + IXX
12 0 . 2 3 8 + IXXXXXX+
13 0 .0 S 9 + IXX +
14 0 .0 G 9 + IXX +
15 0 . 0 2 8 + IX +
IG - 0 . 1 G 4 + XXXXI
17 0 . 0 3 2 + IX ♦
18 - 0 . 3 3 3 X+XXXXXXI +
19 - 0 . 1 3 3 + XXXI +
20 - 0 . 1 0 7 + XXXI +
21 0 . 0 0 6 + I +
22 0 . 0 2 4 + IX +
23 0 . 0 4 3 + IX +
24 0.050 + IX +
25 0 . 0 4 6 + IX ♦
26 - 0 . 0 2 4 + X I +
27 - 0 . 0 0 4 + I +
28 -0.123 + XXXI +
29 - 0 . 0 0 7 + I +
30 

1 PAGE
- 0 . 1 5 4

3
+ XXXXI 

MISSOURI DATA ANALYSIS
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Missouri Alcohol- Involved F a t a l i t y  Data Parameter
Estimates and ACFs fo r  Immediate Implementation
and Gradual Impact Models

SUMMARY OF THE MODEL

OUTPUT VARIABLE - -  M03 
INPUT VARIABLES —  NOISE

VARIABLE VAR. TYPE MEAN

M03 RANDOM

X I  BINARY

TIME 

I -  60  

1 -  60

DIFFERENCES

PARAMETER VA RIABLE TYPE FACTOR
1 X I  UP 1
2 X I  SP 1

ORDER ESTIMATE
0  1 9 . 4 8 3 6
1 0 . 1 4 0 8

ST.  ERR. T -R A T IO  
2 1 . 8 9 9 3  0 . 8 9

1 . 0 0 3 1  0 . 1 4

RESIDUAL SUM OF SQUARES * 3 0 1 9 2 . 2 8 9 3 0 0  (BACKCASTS EXCLUDED)
DEGREES OF FREEOOM •  58
RESIDUAL MEAN SOUARE •  5 2 0 . 5 5 6 7 0 9

I PAGE 7 MISSOURI  DATA ANALY SIS

ACF VA RIABLE I S  RM03. M AXLAG*30 . /,

NUMBER OF OBSERVATIONS •  60
MEAN OF THE (DIFFERENCED) SERIES * 1 7 . 8 5 1 7
STANDARD ERROR OF THE MEAN > 1 . 7 6 8 5
T-pAL U E OF MEAN (AGAINST ZERO) « ’ 1 0 . 0 9 4 4

AUTOCORRELATIONS

1 -  1Z . 6 4 . 5 8 . 5 6 . 4 8 .5 1 . 4 4 . 3 6 .3 6 . 3 7 . 3 5 . 2 8 . 2 6
S T . E . . 1 3 . 1 7 . 2 0 . 2 3 . 2 4 . 2 6 .2 7 . 2 8 . 2 9 .3 0 . 3 0 .31

1 3 -  24 . 2 1 . 1 7 . 10 - .01 - . 0 1  - . 1 3 - . 0 7 - . 0 7 - . 0 6 - . 0 5 - . 0 8 - . 1 0
;  S T .E . .3 1 .31 . 3 2 . 3 2 . 3 2 . 3 2 . 3 2 .3 2 . 3 2 . 3 2 . 3 2 . 3 2

2 5 -  30 - .  15 - . 2 0 - . 2 1  - .2 4 - . 2 1  - .2 5
S T .E . . 3 2 .3 2 . 3 2  .. 3 2 . 3 3 .3 3

PLOT OF S E R IA L  CORRELATION

- 1 . 0  - O . B  - 0 . 6  - 0 . 4  - 0 . 2  0 . 0  0 . 2  0 . 4  0 . 6  0 . 8  1 . 0
LAG CORR. ♦ --------

1 0 . 6 4 5
I

♦ IXXXXX*XXXXXXXXXX
2 0 . 5 6 5 ♦ IXXXXXXXX+XXXXXX
3 0 . 5 6 0 ♦ IXXXXXXXXX+XXXX
4 0 . 4 7 6 + IXXXXXXXXXX+X
5 0 . 5 0 9 ♦ IXXXXXXXXXXX+X
6 0 . 4 4 2 ♦ IXXXXXXXXXXX ♦
7 0 . 3 6 5 ♦ IXXXXXXXXX +
8 0 . 3 3 7 ♦ IXXXXXXXXX ♦
9 0 . 3 7 4 ♦ IXXXXXXXXX ♦

10 0 . 3 4 7 + IXXXXXXXXX ♦
11 0 . 2 7 9 ♦ IXXXXXXX ♦
12 0 . 2 6 0 ♦ IXXXXXXX ♦
13 0 . 2 0 9 ♦ IXXXXX ♦
14 0 . 1 7 2 ♦ IXXXX ♦
15 0 . 1 0 3 ♦ IXXX ♦
16 - 0 . 0 1 4 ♦ I  ♦
17 - 0 . 0 1 1 ♦ I  ♦
18 - 0 . 1 2 6 ♦ XXXI  ♦
19 - 0 . 0 6 6 ♦ XXI ♦
20 - 0 . 0 7 4 ♦ XX I  ♦
21 - 0 . 0 6 1 ♦ XX I  ♦
22 - 0 . 0 3 3 ♦ X I  ♦
23 - 0 . 0 7 3 ♦ XXI ♦
24 - 0 . 1 0 3 ♦ XXXI ♦
25 - 0 . 1 4 6 ♦ XXXXI ♦
26 - 0 . 1 3 3 ♦ XXXXXI ♦
27 - 0 . 2 1 0 ♦ XXXXXI ♦

</ZQ - 0 . 2 4 5 ♦ XXXXXXI ♦
29 - 0 . 2 1 1 ♦ XXVVVT ♦
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Missouri Alcohol-Involved F a ta l i t y  Data Parameter
Estimates and ACFs for Gradual Implementation
and Gradual Impact Models
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SUMMARY OF THE MODEL

OUTPUT VARIABLE —  MOO 
INPUT VA RIABLES —  NOISE X I

VARIABLE VAR. TYPE MEAN TIME

MOO RANDOM 1 -  60

X I BINARY I -  60

DIFFERENCES

PARAMETER VARIABLE TYPE FACTOR
1 X I UP 1
2 X I SP 1

ORDER ESTIMATE 
1 1 8 .2 8 1 0
1 0 . 2 0 0 0

S T . ERR. 
21 .0 8 8 1  

0 .9 6 0 6

T -R A T IO
0 .8 7
0.21

RESIDUAL SUM OF SQUARES * 00S G 9 .0 G 4 0 0 0  (BACKCASTS EXCLUDED)
DEGREES OF FREEOOM « 57
RESIDUAL MEAN SOUARE « 5 0 6 .2 9 9 0 7 0

1 PAGE 7 MISSOURI OATA AN ALYSIS

ACF VA R IABLE IS  RMOO. MAXLAG«30. /

NUMBER OF OBSERVATIONS *  59
MEAN OF THE (DIFFERENCED) SERIES « 1 8 .4 0 0 7
STANDARD ERROR OF THE MEAN *  1 .7 5 8 8
T-VA LUE OF MEAN (AG AINST ZERO) ■ 1 0 .4 6 3 6

AUTOCORRELATIONS

I -  12 .6 4 .6 3 .5 6 .4 8 .SO .4 1 .3 7 .3 5 .3 9 .3 2 .2 9 .2 9
S T .E . .1 3 .1 8 . 21 .2 3 .2 5 .2 7 .2 8 .2 9 .2 9 .3 0 .3 1 .3 1

1 3 -  24 .1 9 . 16 .0 8 - . 0 5 . 0 2 - . 1 2 - . 0 3 - . 0 6 - . 0 5 - . 0 5 - . 0 6 - . 0 5
S T .E . .3 2 .3 2 .3 2 .3 2 .3 2 .3 2 .3 2 .3 2 .3 2 .3 2 .3 2 .3 2

2 5 -  30 - . 1 2 - .  IG - . 2 0 - . 2 4  - . 19 - . 2 6
S T .E . .3 2 .3 2 .3 2 .3 3 .3 3 .3 3

PLOT OF SE R IAL CORRELATION

- 1 . 0  - 0 . 8  —0 • 6  - 0 . 4  - 0 . 2  0 . 0  0 . 2  0 . 4  0 . 6  0 . 8  1 .0
LAG CORR. +

I
I 0 .6 4 1 ♦ IXXXXX+XXXXXXXXXX
2 0 .6 3 4 ♦ IXXXXXXXX+XXXXXXX
3 0 .5 6 1 ♦ IXXXXXXXXX+XXXX
4 0 .4 7 7 ♦ IXXXXXXXXXXXX
5 0 .5 0 3 ♦ IXXXXXXXXXXX+X
6 0 .4 1 1 ♦ IXXXXXXXXXX ♦
7 0 .3 6 7 ♦ IXXXXXXXXX ♦
8 0 .3 5 1 ♦ IXXXXXXXXX ♦
9 0 .3 9 1 ♦ IXXXXXXXXXX ♦

10 0 .3 2 0 ♦ IXXXXXXXX ♦
11 0 .2 8 0 ♦ IXXXXXXX ♦
12 0 .2 8 9 ♦ IXXXXXXX ♦
13 0 .1 9 9 + IXXXXX ♦
14 0 .1 5 5 ♦ IXXXX +
15 0 .0 7 8 4 IX X  ♦
16 - 0 . 0 5 3 ♦ X I  4
17 0 .0 1 8 4 I  4
18 - 0 . 1 2 3 ♦ X X X I +
19 - 0 .0 2 6 ♦ X I ♦
20 - 0 . 0 6 4 ♦ X X I 4
21 - 0 .0 4 9 ♦ X I ♦
22 - 0 . 0 4 7 ♦ X I ♦
23 - 0 . 0 6 3 ♦ X X I ♦
24 - 0 . 0 4 8 ♦ X I 4
25 - 0 . 1 1 8 4 X X X I ♦
26 - 0 . 1 5 6 4 XXXXI ♦

f e
*»n

- 0 .1 9 8 4 XXXXXI 4
- 0 . 2 3 9 ♦ XXXXXXI ♦
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Montana Alcohol-Involved F a ta l i t y  Data Undifferenced
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ACF VARIABLE IS MTS. 
MAXLAG=30. /

NUMBER OF OBSERVATIONS = BO
MEAN OF THE (DIFFERENCED) SERIES = 12 .7 S67
STANDARD ERROR OF THE MEAN = 0 . 7 2 0 9
T-VALUE OF MEAN (AGAINST ZERO) = 1 7 . 5 1 5 2

AUTOCORRELATIONS

1 -  1 2  

S T .E .
. 4 3  
. 13

. 1 0  

. 15
- . 0 1

. 15
- . 2 5

.1 5
- . 3 1  

. 16
- . 3 2

. 1 7
- . 3 6

.18
- . 1 6

.1 9
. 0 2

. 19
. 13 
.19

.24

. 1 9
.4 0
. 2 0

13 -  24 
ST .E .

. 2 7
. 2 1

. 2 0

*7
. 0 5 - . 1 3 - . 2 1

9  91
- . 3 4

.23
- . 4 3

.23
- . 2 8

.25
- . 0 8

. 2 5
.04
.2 5

. 1 2

. 2 5
.2 6
. 2 5

2 5 -  30 
ST .E .

. 2 7

.26
. 2 0  

. 26
. 0 4
. 2 7

- . 0 7
. 2 7

- . 1 1

. 2 7
- . 1 9

. 2 7

PLOT OF SERIAL CORRELATION

- 1 . 0  - 0 . 8  -O .G  - 0 . 4  - 0 . 2  0 . 0  0 . 2  0 . 4  O.G 0 . 8  1 . 0
LAG CORR. + 1 1 1 1 I 1 1 1 t 1 1 1 1 1 1 1 1 1 1 !

1
 +

 1 t r 1 1 1 i 1 » i 1

1 0 . 4 3 4 + IXXXXX+XXXXX
2 0 , 0 9 5 + IXX +
3 - 0 . 0 1 2 + I  +
4 - 0 . 2 4 7 +XXXXXXI +
5 - 0 . 3 1 3 XXXXXXXXI +
6 - 0 . 3 2 4 XXXXXXXXI +
7 - 0 . 3 6 5 XXXXXXXXXI +
6 - 0 . 1 6 1 + XXXXI +
9 0 . 0 2 1 + IX  +

1 0 0 .  132 + IXXX +
1 1 0 . 2 4 0 + IXXXXXX +
1 2 0 . 3 9 7 + IXXXXXXXXXX
13 0 . 2 7 5 + IXXXXXXX +
14 0 . 1 9 9 + IXXXXX +
15 0 . 0 5 3 + IX  +
16 - 0 . 1 3 3 + XXXI  +
17 - 0 . 2 1 0 + XXXXXI +
18 - 0 . 3 3 8 + XXXXXXXXI +
19 - 0 . 4 2 7 XXXXXXXXXXXI +
2 0 - 0 . 2 7 6 + XXXXXXXI +
2 1 - 0 . 0 7 6 + XX I  +
9 9 0 . 0 4 3 + IX  +
23 0 . 1 1 9 + IXXX +
24 0 . 2 5 8 + IXXXXXX +
25 0 . 2 7 1 + IXXXXXXX +
26 0 . 1 9 7 + IXXXXX +
27 0 . 0 4 2 + I X  +
28 - 0 . 0 7 2 + XX I  +
29 - 0 . 1 1 2 + XXXI  +
30 - 0 . 1 8 5 + XXXXXI +
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Montana Alcohol-Involved F a ta l i t y  Data Parameter
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NUMBER OF OBSERVATIONS 
MEAN OF THE (DIFFERENCED) SERIES 
STANDARD.ERROR OF THE MEAN 
T-VALUE OF MEAN (AGAINST ZERO)

53
- 0 . 0 5 0 9

0 . 7 S 2 0
- 0 . 0 S 6 7

AUTOCORRELATIONS

1 -  1 2 - . 1 8 - : 2 i- . 2 0 - .  13 - . 1 2 - . 0 1 - . 1 8 - . 0 4 . 0 7 - . 0 2 - . 0 4 . 2 5
S T . E . . 1 3 . 1 3 . 1 4 . 14 . 1 5 . 1 5 . 1 5 . 1 5 . 1 5 . 1 5 . 15 . 15

1 3 -  24 - . 0 4 . 13 . 0 6 - . 0 9 . 0 5 - .  1 0 - . 1 8 - . 0 7 . 0 4 . 0 1 - . 0 5 . 13
S T . E . . 1 6 . 16 . 1 6 . 16 . 16 . 1 6 . 1 6 . 1 7 • 1 7 . . 1 7 . 1 7 . 1 7

2 5 -  30 . 1 3 .OS - . 0 3 - . 0 2 . 0 4 - . 0 8
S T . E . . 17 . 1 7 . 17 . 17 . 17 . 1 7 i

PLOT OF SERIAL CORRELATION

- 1 . 0  - O . B  - O . B  - 0 . 4  - 0 . 2  0 . 0  0 . 2  0 . 4  0 . 6  0 . 8  1 . 0
LAG CORR.

I
+ XXXXI

----------+

1 - 0 . 1 7 7 +
2 - 0 . 2 1 1 + XXXXXI +
3 0 . 2 0 2 + IXXXXX +
4 - 0 . 1 3 0 + XXXI +
5 - 0 . 1 1 7 + XXXI +
6 - 0 . 0 1 1 + I +
7 - 0 . 1 8 3 + XXXXXI +
3 - 0 . 0 3 8 + X I +
9 0 . 0 7 3 + IXX +

1 0 - 0 . 0 1 5 + I +
1 1 - 0 . 0 3 9 + XI
1 2 0 . 2 4 6 + IXXXXXX+
13 - 0 . 0 4 1 + XI +

. 14 0 . 1 2 7 + IXXX +
15 0 . 0 5 8 + IX +
16 - 0 . 0 8 S + XXI •f
17 0 . 0 4 7 + IX +
18 - 0 . 0 9 5 + XXI +
19 - 0 . 1 8 4 + XXXXXI +

2 0 - 0 . 0 7 2 + XXI +
2 1 0 . 0 4 5 + IX +
2 2 0 . 0 0 8 - + I +
23 - 0 . 0 4 5 + X I ♦
24 0 . 1 3 1 + IXXX +
25 0 . 1 3 0 ' . + ' IXXX +
26 0 . 0 6 1 ♦  IXX + -
27 - 0 . 0 2 8 + X I +
28 - 0 . 0 2 1 . + X I • *  . .
29 0 . 0 3 7 + IX +'■
30 

i p o n r
- 0 . 0 8 2 + • XXI  

MflNTAMA d a t a  a n a i  y q t q
+
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SUMMARY OF THE MODEL

OUTPUT VARIABLE  - -  MT3 
INPUT VARIABLES - -  NOISE

VARIABLE VAR. TYPE MEAN

MT3 RANDOM

X I BINARY

TIME DIFFERENCES 

I -  GO i i - 3  I 

1 -  60  ( 1 -B  >

PARAMETER VARIABLE TYPE FACTOR
1 X I UP 1
2 X I  SP 1

ORDER ESTIMATE
0 -1 3 .0 3 S 7
1 - 0 . . 0 4 4

5 . 5 4 2 5  
0 .4 2 4  7

-RAT 10 
- 2 .3 1  
- 0 . 2 5

RESIDUAL SUM OF SQUARES * 1 8 1 5 .1 0 3 4 9 0  «BACKCASTS EXCLUDEDJ
DEGREES OF FREEDOM * 57
RESIDUAL MEAN SOUARE * 3 1 .8 4 3 S 2 1

1 PAGE 7 MONTANA DATA AN ALYSIS

ACF VARIABLE IS  RMT3. MAXLAG* 4 ? . / \
NUMBER OF OBSERVATIONS 
MEAN OF THE <DIFFERENCED ) SERIES 
STANDARD ERROR OF THE MEAN 
T-VALUE OF MEAN (AG AIN ST ZE R O

AUTOCORRELATIONS

1- 12 - . 1 2  - . 2 5 • a - . 0 9  - . 1 0  0 . 0
ST E . .1 3  .1 3 .1 4 .1 4  .1 4  .1 5

1 3 - 24 0 . 0  .1 0 0 . 0 - . 0 6  .0 2  - . 0 3
ST E . .1 5  .1 5 .1 5 .1 5  .1 5  .1 5

2 5 - 3G .1 5  .01 - . 0 4 . 0 2  - . 0 1  - . 0 8
ST E . .1 6  .1 6 . IG .1 6  .1 3  .1 6

3 7 - 45 - . 0 6  - . 0 2 .0 6 .0 5  0 . 0  - . OB
ST E . .1 6  .1 7 .1 7 .1 7  .1 7  .1 7

PAGE 8 MONTANA DATA a n a l y s i s

PLOT OF S E R IA L CORREL A 7 I0 N

iGOO101 0 . 6  - 0 . 4  - 0 . 2  0 . 0
LAG

1

COflR. ♦ ----------------

- 0 .1 2 5
I

♦ XX XI
2 - 0 .2 5 0 XXXXXXI
3 0 .1 7 5 *  : x x ;
4 - 0 .0 9 1 ♦ X X I
5 - 0 ,0 9 9 ♦ x x :
6 - 0 . 0 0 1 i
7 - 0 , 1 5 6 ♦ XXXXI
a - 0 .0 2 8 + x :
9 0 .0 1 5

10 0 ,0 1 8 ♦
11 - 0 . 0 0 5 :
12 0 .1 7 0 IXXX
13 - 0 . 0 0 2 *
14 0 . 1 0 0 IXX
15 - 0 .0 0 4 :
IG - 0 . 0 6 3

( '

♦ XX I

%
*•?■>■«

<  ' ‘

0.1493
0.7280
0.2050

. 15 ••. v5

.15 .15 «< .15 .15 .15

.14 -.11 02 . OS -. 05 .13

.15 .13 1 6 .15 .16 .15

.01 -.08 0: -. 03 .03 . 02
•15 .15 . 1 5 .IS • IE
.01 -.15 - 02
.17 .17 17

0 . 4 0 .  S 0 .  S
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SUMMARY Cr 7 ri£  M2DE..

OUTPUT VARIABLE - -  XT3 
INPUT VARIABLES —  NOISE

VA R IABLE VAR. TYPE KEAN

MT3 RANDOn

X I BINARY

DIFFERENCES 

( 1-S 1
i -  go u - c  )

PARAMETER V A R IA S .2  TYPE
1 X I UP
2 X I S?

: : cg o r d er  s s t im a t z
2 1 1 .7 0 2 3
1 ; 0 .7 2 1 7

. ERR. 

. OGoc 

.1 3 2 2

T-R A T IO0.34
0 .3 2

RESIDUAL SUM O f SQUARES = 1 9 7 S .S 4 4 S 3 0  l PACXC/’S 72 i. ':2 *U D £ D .
DEGREES OF FREEDOM * 56
RESIDUAL MEAN SQUARE * 3 5 .3 5 3 1 6 0

1PACE 7 MONTANA DATA ANALYSIS

ACF VA R IABLE IS  RM73. K A X L A 3 « 4 5 ./

NUMBER O f OBSERVATIONS 
MEAN OF THE (DIFFERENCED) SERIES 
STANDARD ERROR OF THE MEAN 
T-VA LU E OF MEAN (AG AINST ZE R O

56
- 0 . 2  745 

0 .7 7 2 5  
- 0 . 2 2 * 5

AUTOCORRELATIONS

1-  12 - . 1 7 - .  21 . 2-'. - . : 2  - . 1 1 ••. 02 - .  15 7 . V •. v 2 • 22
V  S T .E . .1 3 .1 4 .1 4 .1 5  .1 5 . 15 .2 5 .2 5 j  5 « e 2 5 .1 3

1 3 -  24 - . 0 4 .1 3 .0 6 - .O S  .0 4 - . 2 1 - . 2 8 - . 0 6 04 . v : - . 0 5 . 12
ST . E . • 16 .2 6 . lo .1 3  .2 6 • 1c . 17 . 2 7 2 7 . . 7 .2 7

2 5 -  36 .1 4 .0 6 - . 0 2 - . 0 2  .0 3 -.O S 0 . 0 - . 2  4 05 - . 0 4 - . 0 5 . 2 2
S T .E . .1 7 .1 7 .1 7 .1 7  .2 7 .2 7 . 27 . 1 7 •S . le . 2 6 .1 6

3 7 -  43 .0 4 - . 0 3 . 10 .0 5  - . 0 1 - . 0 7 . 01 - . 2 4  - s. 2
S T .E . .1 6 .1 8 . I S . : s  . : s .1 6 . 16 . 26 26

1PAGE 6 MONTANA DATA ANALYSIS

PLOT OF SE R IAL CORRELATION

- I . 0  - 0 . 8  - 0 . 3  - 0 . 4  - 0 . 2 .2 0.6 l.C
LAG CORR. ♦ -------- ♦ --------

1 - 0 .1 7 1 • I ,
2 - 0 . 2 1 3 -  x x x x x i -
3 0 . 2 0 1 i x x x i : *
4 - 0 .1 2 4 . . x x i
5 - 0 .1 1 4 .  XXXI -
6 - 0 . 0 2 3 ♦ x : *
7 - 0 .1 S 1 *  x x x x x :  ‘ ♦
6 - 0 .0 3 0 ♦ X I •»
S 0 .0 6 7 IXX -

10 - 0 . 0 0 2 ; -
11 - 0 . 0 2 3 X I *
12 0 .2 4 7 i: : x x x X; -
13 - 0 . 0 3 9 * X I •
14 0 .  129 I
1 5 0 .0 5 8 ;x -
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ACF VARIABLE IS NB3. 
MAXLAG=30. /

NUMBER OF OBSERVATIONS = GO
MEAN OF THE (DIFFERENCED) SERIES = 1 1 . 3 5 0 0
STANDARD ERROR OF THE MEAN = 0 . 7 4 4 8
T-VALUE OF MEAN (AGAINST ZERO) = 1 5 . 2 3 3 3

AUTOCORRELATIONS

1 -  1 2 . 2 6 .2 7 . 1 5 .05 .0 9 . 0 3 .03 . 1 0 . 04 .0 3 .0 9
ST .E . . 13 . 14 .15 . 15 .15 . 15 . 15 . 1 5 .15 . 15 . 15

13 -  24 . 0 8 - . 0 8 - . I S - . 2 5 - . 0 9 - . 1 1 —. 2 2 - . 2 0 - . 1 7 - . 2 7 - .  13
S T .E . . 15 . 1 5 . 1 6 . 1 6 . 16 . 17 . 1 7 . 1 7 .1 8 .1 8 . IB

2 5 -  30 . 0 4 - . 0 1 - . 0 3 - .  05 - . 0 0 - . 1 1

SI  . E . . 1 9 . 19 . 1 9 . 19 .19 . 19

PLOT OF SERIAL CORRELATION

- 1  . 0 - 0 . 8  - 0 . 6  - 6 . 4  - 0 . 2  0 . 0  0 . 2  0

LAG CORR. + - - 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1
 +

 1 1 1 1 +--------

1 0 . 2 6 0
JL

+ r x x x x x x
2 0 . 2 7 1 + i x x x x x x x
3 0 .  152 + I x x x x +
4 0 . 0 5 2 + IX +
5 0 . 0 8 7 + IXX +
6 0 . 0 3 4 + IX +
7 0 . 0 3 4 + IX +
8 0 . 0 9 7 + I XX +
9 0 . 0 3 9 + IX 4-

1 0 0 . 0 2 6 + I X +
1 1 0 . 0 9 0 + IXX +
1 2 0 . 1 1 9 + I XXX +
13 0 . 0 8 2 + IXX +
14 - 0 . 0 7 7 + xx r 4-

15 - 0 . 1 5 9 + XXXXI 4*
16 - 0 . 2 5 3 + XXXXXXI 4*

17 - 0 . 0 9 0 + XXI +
18 - 0 . 1 1 3 + XXXI +
19 - 0 . 2 2 5 + XXXXXXI +
2 0 - 0 . 2 0 5 ♦ XXXXXI +
2 1 - 0 . 1 7 4 + XXXXI +
2 2 - 0 . 2 6 6 + xxxxxxxr +
23 - 0 . 1 3 2 + XXXI +
24 0 . 0 0 2 + I +
25 0 . 0 4 5 + IX +
26 - 0 . 0 0 7 + I +
27 - 0 . 0 2 7 + X I +
28 - 0 . 0 5 1 + X I +
29 - 0 . 0 8 3 + XXI 4*

30 - 0 . 1 0 6 +  XXXI 4-

1 PAGE 3 NEBRASKA DATA ANALYSIS
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SUMMARY OF THE MOOEL

OUTPUT VARIABLE —  NB3 
INPUT VARIABLES —  NOISE

VA R IABLE VAR. TYPE MEAN TIME DIFFERENCES
I

NB3 RANDOM 1 -  60  ( ! - B  )

PARAMETER VAR IABLE TYPE FACTOR ORDER ESTIM ATE S T . ERR. T -R A T IO  
1 NB3 AR 1 1 - 0 .5 2 0 9  0 .1 1 0 B  - 4 . 7 0

RESIDU AL SUM OF SOUARES » 2 0 2 7 .8 4 9 G 1 0  (BACKCASTS EXCLUDED)
DEGREES OF FREEDOM ■ 57
RESIDUAL MEAN SQUARE * 3 5 .5 7 6 3 0 9

1 PAGE 5  NEBRASKA DATA ANALYSIS

ACF V A R IABLE IS  RNB3. H A XLA G O O . /

NUMBER OF OBSERVATIONS ■
MEAN OF THE (DIFFERENCED) SERIES ■ 
STANDARD ERROR OF THE MEAN «
T-VA LU E OF MEAN (AG AINST ZERO) ■

AUTOCORRELATIONS

1-  12 - . 0 9 .1 7  - . .0 5  - . 10 .0 3
S T .E . .1 3 .1 3 .1 3 . 1*3 .1 4

1 3 -  24 .1 5  - , . 01  - , .1 5  - .1 8 .1 3
S T .E . .1 4 .1 4 .1 4 . IS .1 5

2 5 -  30 . 16 . 02  - , .01 .0 3 .o e
S T .E . . 16 .1 7 .1 7 .1 7 .1 7

-O.IIOO 
0 .7 6 2 9  

- 0 .1 4 4 2

07  - , .0 7 .0 5  - .0 7 - . 0 9 .0 7 .1 7
14 .1 4 .1 4 .1 4 .1 4 .1 4 .1 4

11 ,1 3  - .0 4 . 01 - . 1 8 - . 0 6 .1 7
15 .1 5 .1 6 .1 6 . 16 . 16 .1 6

- . 0 4
.1 7

PLOT OF S E R IA L CORRELATION

- 1 . 0  - 0 . 8  -O .S  - 0 . 4  - 0 . 2  0 . 0  0 . 2  0 . 4  0 . 6  0 . 8  1 .0
LAG CORR. iiiiiiii♦iiii♦itii♦iiii♦iiii♦

1 - 0 .0 8 7
i

*  X X I
2 - 0 .1 6 8 ♦ XXXXI
3 - 0 . 0 4 7 ♦ X I
4 - 0 .1 0 3 ♦ XXXI
5 0 .0 3 3 ♦ IX
6 - 0 .0 7 1 ♦ XX I
7 - 0 .0 6 9 ♦ XX I
8 0 .0 4 9 ♦ IX
9 - 0 .0 6 9 ♦ XX I

10 - 0 . 0 8 7 ♦ XX I
11 0 .0 6 6 ♦ IXX
12 0 .  168 ♦ IXXXX
13 0 .1 4 7 ♦ IXXXX
14 - 0 . 0 1 3 ♦ I
15 - 0 . 1 4 7 *  XXXXI
16 - 0 .1 7 9 ♦ XXXXI
17 0 .  134 ♦ IXXX
18 0 . 1 1 0 ♦  IXXX
19 - 0 . 1 2 7 ♦ XXXI
2 0 - 0 . 0 4 5 ♦ X I
21 0 . 0 1 1 ♦ I
22 - 0 . 1 7 6 ♦ XXXXI
23 - 0 . 0 5 8 ♦ X I
24 0 .1 7 5 ♦ IXXXX
25 0 .1 5 7 ♦ IXXXX
26 0 .0 2 3 ♦ IX
27 - 0 .0 1 3 ♦ I
28 0 .0 2 9 ♦ IX
29 0 .0 5 9 ♦ IX

✓ 30 - 0 . 0 3 5 ♦ X I
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SUMMARY OF THE MODEL

OUTPUT VA R IABLE —  N03 
INPUT VARIABLES —  NOISE X I

VARIABLE VAR. TYPE MEAN TIME DIFFERENCES
I

NB3 RANDOM 1 *  6 0  ( I - B  )1
X I B INARY 1 -  60  ( I - B  )

PARAMETER VA R IABLE TYPE FACTOR ORDER ESTIM ATE S T . ERR. T -R A T IO
1 NB3 AR 1 1 - 0 .3 2 1 3  0 .1 1 3 2  - 4 .6 1
2 X I UP 1 0 3 .2 0 8 7  3 .S 7 9 3  0 .5 4
3 X I SP 1 1 - 0 .0 3 0 0  1 .8 B 7 7  - 0 . 0 2

RESIDUAL SUM OF SQUARES « 2 0 1 4 .9 1 1 4 5 0  (BACKCASTS EXCLUOEO)
DEGREES OF FREEDOM * 55
RESIOUAL MEAN SQUARE *  3 6 .6 3 4 7 3 4

1PAGE 7 NEBRASKA DATA AN ALYSIS

ACF VA R IABLE IS  R N 83. M A X L A G *3 0 ./

NUMBER OF OBSERVATIONS ■ 6 0
MEAN OF THE (DIFFERENCED) SERIES •  - 0 . 1 8 9 0
STANDARD ERROR OF THE MEAN • '  0 .7 6 0 2
T-VA LU E OF MEAN (AG AIN ST ZERO) *  - 0 . 2 4 0 7

AUTOCORRELATIONS

1-  12 - . 0 9 - . 1 8 - . 0 6 .0 9 . 0 5  - .0 6 .0 6 .0 6 - . 0 9  - , .11 • 08 .1 9
S T .E . . 13 . 13 .1 3 . 13 .1 4 .1 4 .1 4 .1 4 .1 4 .1 4 .1 4 .1 4

1 3 -  24 . 13 - . 0 2 - . 1 7 . 15 .1 4 . 11  - , . 12 - . 0 6 . 0 2  - . . IB - . 0 6 .1 8
S T .E . .1 4 .1 5 .1 5 .1 5 .1 5 .1 6 . 16 .1 6 .1 6 .1 6 .1 6 .1 6

2 3 -  30 . 16 . 01 - . 0 3 . 02 . 0 7  - . .0 3
S T .E . .1 7 .1 7 .1 7 .1 7 .1 7 ,1 7

PLOT OF S E R IA L  CORRELATION

- 1 . 0  - 0 . 8  - 0 . 6  - 0 . 4 - 0 . 2  0 . 0  0 . 0
LAG CORR. ♦ -------- ♦ -------- ♦ ---------

I
♦  X X I1 - 0 .0 B 9

2 - 0 .1 7 7 + XXXXI
3 - 0 .0 3 7 X I
4 - 0 .0 9 1 X X I
5 0 .0 5 0 IX
6 - 0 .0 5 9 X I
7 - 0 . 0 6 0 X I
8 0 .0 6 2 IX X
9 - 0 . 0 9 0 X X I

t o - 0 . 1 0 8 XX XI
11 0 .0 7 8 IX X
12 0 .1 8 6 IXXXXX
13 0 .1 5 4 IXXXX
14 - 0 .0 2 5 X I
15 - 0 .1 7 4 XXXXI
16 - 0 .1 3 4 XXXXI
17 0 .1 4 3 IXXXX
18 0 .1 0 9 IXXX
19 - 0 . 1 2 0 X X X I
20 - 0 . 0 5 8 X I
21 0 . 0 2 1 IX
22 - 0 , 1 7 9 XXXXI
23 - 0 . 0 6 0 X X I
24 0 .1 0 3 IXXXXX
23 0 .1 6 1 IXXXX
26 0 .0 0 6

C 7 - 0 .0 3 4 X I
26 0 . 0 2 0 V
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SUMMARY OF THE MODEL

OUTPUT VA R IABLE —  NB3 
INPUT VARIABLES —  NOISE

VA R IABLE ' VAR. TYPE MEAN

NB3 RANDOM

X I BINARY

X I

TIME DIFFERENCES 
1

1 -  60  ( 1 - B  )
1

1 -  60  ( 1 -B  )

PARAMETER VARIABLE TYPE FACTOR
1 NB3 AR 1
2 X I UP 1
3 X I SP 1

ORDER ESTIMATE
1 -0 .4 G 7 B
1 2 . 1 0 0 0
1 - 1 .0 6 4 3

S T . ERR. 
0 .1 2 3 1  
3 .4 7 3 0  
0 .1 3 7 7

T-R A T IO  
- 3 .  BO 

0 . 6 0  
- 7 . 7 3

RESIDUAL SUM OF SQUARES ■ 1 9 3 2 .1 3 2 3 4 0  (BACKCASTS EXCLUDED)
DECREES GF FREEDOM •  54
RESIDUAL MEAN SQUARE •  3 6 .1 5 0 9 7 0

1PAGE 7 NEBRASKA OATA ANALYSIS

ACF VA R IABLE IS  RNB3. M AXLAG *30. /

NUMBER OF OBSERVATIONS 
MEAN OF THE (DIFFERENCED) SERIES •  
STANDARD ERROR OF THE MEAN »
T-V A LU E  OF MEAN (AG AIN ST ZERO) •

AUTOCORRELATIONS

1-  12 - . 0 9  - . » IB  - , .0 5 - . 0 6 .0 5
S T .E . .1 3 .1 3 .1 3 .1 3 .1 4

1 3 -  24 .1 6  - , . 0 0  - , . 14 - .  17 .1 6
S T .E . .1 5 .1 5 .1 3 . 15 .1 5

2 5 -  30 .1 8  - , .01  - . .0 6 .0 6 .0 9
S T .E . .1 7 .1 7 .1 7 . * 17 .1 7

- 0 .2 4 2 0
0 .7 4 2 3

- 0 .3 2 3 9

OB - , .0 7 .0 6 - . 0 7  - . .1 3 . 11 ,1 7
14 .1 4 .1 4 .1 4 .14 .1 4 .1 4

OB - , . 12  - .0 5 0 . 0 . 16 - .0 6 .1 7
16 .1 6 .1 6 .1 6 .16 .1 6 .1 6

.0 2

.1 7

PLOT OF S E R IA L  CORRELATION

- 1 . 0  - 0 . 0  - 0 . 6  - 0 . 4  - 0 . 2  0 . 0  0 . 2  0 . 4  0 . 6  0 . 0  1 .0
LAG CORR. ♦ l i i i i i i i i i i i i i i i i i i i i i i i 4

1 - 0 .0 B 6
4

♦ X X I
2 - 0 .1 8 1 ♦XXXXXI
3 - 0 .0 5 1 ♦ X I
4 - 0 . 0 0 5 ♦ X X I
5 0 .0 5 1 ♦ IX
6 - 0 . 0 0 0 ♦ X X I
7 - 0 .0 7 4 ♦ X X I
B 0 .0 5 7 ♦ IX
9 - 0 . 0 6 9 ♦ XX I

10 - 0 . 1 3 3 ♦ XXXI
11 0 . 1 1 1 ♦ IXXX
12 0 .1 7 5 ♦ IXXXX
13 0 .1 6 1 ♦ IXXXX
14 - 0 . 0 8 3 ♦ X X I
15 - 0 . 1 4 4 ♦  XXXXI
16 - 0 . 1 6 8 ♦ XXXXI
17 0 .1 6 0 ♦ IXXXX
10 0 .0 8 5 ♦  IX X
19 - 0 . 1 1 8 ♦ XXXI
20 - 0 . 0 4 7 ♦  X I
21 0 .0 0 3 ♦ I
22 - 0 . 1 5 9 ♦ XXXXI
23 - 0 . 0 6 3 ♦  X X I
24 0 .1 6 8 ♦ IXXXX
25 0 .1 7 6 ♦  IXXXX
26 - 0 . 0 1 3 ♦ I
2*> - 0 . 0 6 3 ♦ XX I
2 B 0 .0 5 B ♦ n r
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ACF VARIABLE IS NV3. 
MAXLAG=30. /

NUMBER OF OBSERVATIONS = 60
MEAN OF THE (DIFFERENCED) SERIES = I 3 . G 5 0 0
STANDARD ERROR OF THE MEAN = 0 . S 2 0 7
T-VALUE OF MEAN (AGAINST ZERO) = 2 1 . 9 9 2 9

AUTOCORRELATIONS

1 -  1 2  

S T .E .
. 2G 
. 1 3

. 0 8

.14
. 0 2

. 1 4
- . 1 7

.14
- . 0 8

.1 4
- . 2 9

.14
- . 3 4

.15
. 0 3  
. 1 G

. 1 2

. 1 6
. 1 4
.1 7

.24

. 17
. 1 3  
. 17

13 -  24 
S T .E .

. 1G 

. 18
. 1 0  

. 18
- . 1 9  

. 19
- . 0 7  

. 18
- . 2 3  

. 18
- . 1 8  

. 19
- .OG 

. 19
- . 1 2  

. 19
. 0 8  
. 19

.0 7

. 1 9
. 0 1

. 1 9
. 0 6
. 1 9

2 5 -  30 
ST .E .

. 18 

. 1 9
.13
. 2 0

- . 0 3
. 2 0

- .  1 1

. 2 0

- . 1 4
. 2 0

- . 0 3
. 2 0

PLOT OF SERIAL CORRELATION

- 1 . 0  - 0 . 8  -O .G  - 0 . 4  - 0 . 2  0 . 0  0 . 2  0 . 4  O.G 0 . 8  1 . 0
LAG

1

2

3
4
5 
G 
7

CORR.

0 . 2 5 9  
0 . 0 7 7  
0 . 0 2 2  

- 0 . 1 7 4  
- 0 . 0 7 9  
- 0 . 2 8 G  
- 0 . 3 4 4

I
+ IXXXXXX 
+ IXX + 
+ IX + 
+ XXXXI + 
+ XXI + 
XXXXXXXI + 

XX+XXXXXXI +

— +

8 0 . 0 2 7 + IX +
9 0 .  125 + IXXX +

1 0 0 .  143 + IXXXX +
1 1 0 . 2 3 9 + IXXXXXX +
1 2 0 . 1 3 3 + IXXX +
13 0 . 1 G2 + IXXXX +
14 0 . 0 9 6 + IXX +
15 - 0 . 1 8 5 + XXXXXI +
1 G -O.OGB + XXI +
17 - 0 . 2 2 8 + XXXXXXI +
18 - 0 . 1 8 1 + XXXXXI +
19 - 0 . 0 G3 + XXI +

2 0 - 0 . 1 1 7 + XXXI +
2 1 0 . 0 8 1 + IXX +
2 2 0 . 0 7 2 + IXX +
23 0 . 0 1 3 + I +
24 0 .0 G3 + IXX +
25 0 . 1 7 9 + IXXXX +
26 0 . 1 2 8 + IXXX +
27 - 0 . 0 3 3 + XI +
28 - 0 . 1  1 0 + XXXI +
29 - 0 . 1 4 1 + XXXXI +
30 

1 PAGE
- 0 . 0 2 8

3
+ X I  

NEVADA DATA ANALYSIS
+
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SUMMARY OF THE MODEL

OUTPUT VA R IABLE —  NUB 
INPUT VARIABLES ~  NOISE

VA R IABLE VAR. TYPE MEAN 

NV3 RANDOM

TIME DIFFERENCES 1
1 -  60 ( 1 -B  )

PARAMETER V A R IA 8 LE TYPE 
1 NUB AR
Z NV3 AR

RESIOUAL SUM OF SQUARES - 
DEGREES OF FREEOOM -
RESIOUAL MEAN SQUARE •

FACTOR1 ORDER ESTIMATE 
1 - 0 .4 3 8 1
7 - 0 .3 9 9 1

S T . ERR. 
0 .1 2 4 2  
0 .1 3 8 0

T -R A T IO
- 3 . 6 9
- 2 . 9 9

1 2 3 2 .3 8 0 4 0 0  (BACKCASTS EXCLUDED) 
49

2 5 .3 6 2 8 6 3
1PAQE NEVADA DATA ANALYSIS

ACF VARIABLE IS  RN V3. M A X L A G '3 0 ./

NUMBER OF OBSERVATIONS 
MEAN OF THE <DIFFERENCED) SERIES 
STANDARD ERROR OF THE MEAN 
T-VA LU E OF MEAN (AG AIN ST ZERO)

60
- 0 .0 3 8 5

0 .6 3 0 9
- 0 .0 9 2 7

AUTOCORRELATIONS

1- 12 . 1 0 - . 2 1  - . 0 5  - . 0 7  " .0 3  - . 2 0  .
ST .E . • 13 • 1 3  .1 4  .1 4  .1 4  .1 4  .

1 3 - 24 .0 3 .1 2  - . 1 5  .1 1  - . 1 9  .0 4  .
ST .E . .1 4 .1 4  .1 3  .1 5  .1 3  .1 5  .

2 5 - 30 . 21 .1 7  - . 0 8  - . 0 3  - . 0 6  .0 5
ST .E . .1 6 .1 7  .1 7  .1 7  .1 7  .1 7

PLOT OF S E R IA L CORRELATION

- 1 . 0  - 0 . 8  - 0 . 6  - 0 . 4  - 0 . 2  0 . 0  0 .
LAG CORR. + -  — ♦iiiiiIiIIitiiIi1iIIi♦i

1 - 0 . 1 0 2
i

♦ XXXI
2 - 0 . 2 1 0 ♦XXXXXI
3 - 0 . 0 4 9 ♦ X I
4 - 0 . 0 6 9 ♦ X X I
3 0 .0 3 5 ♦ IX
6 - 0 . 1 9 6 ♦ XXXXXI
7 0 .0 2 4 ♦ IX
8 0 .0 3 1 ♦ IX
9 0 .0 9 1 ♦  IXX

10 - 0 . 0 5 3 ♦  X I
11 0 .0 3 2 ♦ IX
12 - 0 . 0 0 2 ♦ I
13 0 .0 3 4 ♦ IX
14 0 .1 1 9 ♦  IXXX
15 - 0 .1 3 1 ♦ XXXXI
16 0 .1 0 8 ♦ IXXX
17 - 0 . 1 9 6 ♦ XXXXXI
18 0 .0 3 3 ♦ IX
19 0 . 0 6 8 ♦ IX X
20 - 0 . 1 6 3 ♦ XXXXI
21 0 . 1 4 8 ♦ IXXXX
22 0 . 0 1 3 ♦ I
23 - 0 . 0 3 9 ♦ X I
24 - 0 . 1 9 9 ♦ XXXXXI
23 0 . 2 1 0 ♦ IXXXXX
26 0 .1 6 9 ♦ IXXXX
27 - 0 . 0 7 6 ♦ X X I
28 - 0 . 0 2 7 ♦ X I

*29 - 0 . 0 5 8 ♦ X I
30 0 .0 5 3 ♦ IX

02
14

.0 3

.1 4

- . 1 6
.1 5

.0 9

.1 4

.1 3

.1 6

• .0 5  
. 14

.0 3  0 . 0

.1 4  .1 4

. 01  - . 0 6

.1 6  .1 6
•.20
.1 6

0 . 4  0 . 6  0 . 8  1 .0
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Nevada Alcohol-Involved F a ta l i t y  Data Parameter
Estimates and ACFs fo r  Immediate Implementation
and Gradual Impact Model's

SUMMARY OF THE MODEL 

OUTPUT V A R IA B LE  —  NV3
INPUT V A R IABLES —  NOISE X I

VARIABLE VAR. TYPE MEAN TIME DIFFERENCES
i

NV3 RANDOM 1 -  GO
1

( 1 - 8  ) 
«

X I BINARY 1-  60
i

( 1 -B  >

PARAMETER VARIABLE TYPE FACTOR ORDER ESTIMATE S T . ERR. T -R A TIO
1 NV3 AR 1 1 - 0 .4 6 8 9 0 .1 2 7 2 - 3 . 6 9
2 NV3 AR 2 7 - 0 .4 1 6 6 0 .1 4 4 2 - 2 . 8 9
3  X I UP 1 0 - 2 .7 7 8 8 4 .3 0 3 3 - 0 . 6 9
4 X I SP 1 1 - 0 .1 7 0 9 1 .3 5 1 3 - 0 . 1 3

RESIDU AL SUM OF SQUARES ■ 1 2 4 9 .9 7 5 0 7 0  (BACKCASTS EXCLUDED)
DEGREES OF FREEDOM * 47
RESIDUAL MEAN SQUARE -  2 6 .9 8 6 7 0 4

1PAGE 7 NEVADA DATA AN ALYSIS

ACF V A R IABLE IS  RN V3. M A X L A G O O ./

NUMBER OF OBSERVATIONS •  60
MEAN OF THE (D IFFER EN C ED ) SERIES -  0 .0 2 6 1
STANDARD ERROR OF THE MEAN -  0 .6 3 0 1
T-V A LU E  OF MEAN (AG AIN ST 2E R 0) •  0 .0 4 4 7

AUTOCORRELATIONS

1- 12 - . 1 0 - . 1 9 - . 0 6  - 08 .0 6  - . 2 1 . 0 2 .0 5 . 1 2  - .0 4 0
 

u 1 © M

ST E . . 13 .1 3 .1 3 14 .1 4 .1 4 . 14 .1 4 .1 4 . 14 .1 4 .1 4

1 3 - 24 . 0 1 . 11 - .  16 13 - .1 7 .0 9 .0 5  - .1 7 .1 5  - 02  - . 0 5  - . 1 9
ST .E . .1 4 .1 4 .1 9 15 . 15 .1 9 .1 9 19 . 16 . 16 .1 6 .1 6

2 5 - 30 . 21 .1 7 - . 0 8  - 0 2  - .0 6 .0 6
ST E . .1 6 .1 7 .1 7 17 17 .1 7

sLOT OF S E R IA L CORRELATION

- 1 . 0 - 0 . 8  -

01(0o

4 - 0 2  0 . 0  C . 2  0 4 . 6  0 8 . 0
LAG CORR. ♦ 

«
1 I i 

i
I i i 

i
I i i i i 

i
i i I 

<
i 

i
I i | 

4
♦ 

•
l 

1

1 - 0 . 1 0 1
i

♦  XX XI
2 - 0 . 1 8 6 ♦XXXXXI
3 - 0 .0 6 1 ♦ X X I
4 - 0 . 0 8 3 ♦ X X I
5 0 .0 6 1 ♦ IX X
6 - 0 . 2 0 6 ♦ XXXXXI
7 0 . 0 2 1 ♦ IX
8 0 .0 4 7 ♦ IX
9 0 .1 1 9 ♦ IXXX

10 - 0 . 0 3 9 ♦ X I
I t 0 . 0 2 7 ♦ IX
12 - 0 . 0 2 3 ♦ X I
13 0 .0 0 7 ♦ I
14 0 .1 0 5 ♦ IXXX
19 - 0 . 1 6 2 ♦ XXXXI
16 0 .1 3 3 ♦ IXXX
17 - 0 . t7 Q ♦  XXXXI
19 0 . 0 4 6 ♦ IX
19 0 . 0 5 3 ♦ IX
20 - 0 . 1 6 9 ♦ XXXXI
21 0 . 1 4 7 ♦ IXXXX
2 2 - 0 . 0 1 9 ♦ I
23 - 0 . 0 5 0 ♦ X I
24 - 0 . 1 9 3 ♦ XXXXXI
25 0 .2 0 6 ♦ IXXXXX
26 0 .1 6 9 ♦ IXXXX
27 - 0 . 0 7 9 ♦ X X I
28 - 0 . 0 2 5 + X I

268
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SUMMARY OF THE MODEL

OUTPUT V A R IABLE —  NV3 
INPUT V A R IABLES —  NOISE X I

VA R IA B LE  VAR. TYPE MEAN TIME

NV3 RANDOM I -  60

X I B INARY I -  60

DIFFERENCES1
( t - B  )

1
( l - B  )

PARAMETER VAR IABLE TYPE
1 NV3 AR
2 NV3 AR
3 X I  Op
4 X I SP

RESIO U AL SUM OF SQUARES • 
OEGREES OF FREEDOM 
RESIOUAL MEAN SQUARE

FACTOR
1

ORDER ESTIM ATE
1 - 0 .4 5 5 2
7 - 0 .4 2 2 1
1 - S . 0 5 7 7
1 - 0 .4 8 3 0

S T . ERR. T -R A T IO
0 .1 2 0 5  - 3 . 5 4
0 .1 4 0 1  - 3 .0 1
4 .7 1 3 5  - 1 . 2 9
0 .6 9 0 4  - 0 . 7 0

1 1 9 7 .3 2 4 0 7 0
46

2 6 . 02B7B4

(BACKCASTS EXCLUOED)

1 PACE NEVADA DATA ANALYSIS

ACF V A R IA B LE  IS  RNV3. M AXLAG «30./

NUMBER OF OBSERVATIONS > 6 0
MEAN OF THE (OIFFERENCED) SERIES *. - 0 .0 4 2 0
STANDARD ERROR OF THE MEAN ■ 0 .6 1 2 5
T-V A LU E  OF MEAN (AG AIN ST ZERO) •  - 0 .0 6 6 6

AUTOCORRELATIONS

1- 12 - . 0 8  - . .1 9  - . 0 8  - . .0 6 0 . 0  - . 2 0 .01 .0 8 .1 3 - . 0 1 .0 6  - . 0 5
ST..E . .1 3 .1 3  .1 3 .1 4 .1 4 .1 4 .1 4 .1 4 .1 4 .1 4 .1 4 .1 4

1 3 - 24 - . 0 5 .0 5  - . 1 2 . 12 - . 1 4 . 10 . 0 0  - . .1 9 .0 8 - . 0 4  - . 0 4  - . 1 9
ST..E . .1 4 .1 4  .1 4 . 15 . 15 .1 5 .1 5 .1 5 .1 6 .1 6 .1 6 .1 6

2 5 - 30 .1 9 ,1 6  - . 0 6  - . .0 3 - . 0 8 .0 7
ST,. £ . .  16 .1 6  .1 7 .1 7 .1 7  * .1 7

sLOT OF S E R IA L  CORRELATION

- 1 . 0  - 0 . at i G 0) 1 o .4  -■0 .2  C>.0

©MO

.4  C>.6 0 . 8  11. 0
LAG CORR. ♦ 1 1 1 1 1 1 ♦ 1 1 1 1 ♦ 1 1 1 1 ♦ 1 1 1 i i i i i

1 - 0 . 0 8 2
4

♦ XX I
2 - 0 . 1 9 0 ♦XXXXXI
3 - 0 . 0 8 3 ♦ XX I
4 - 0 . 0 6 2 ♦ XX I
5 0 .0 0 4 ♦ I
6 - 0 . 1 9 0 ♦ XXXXXI
7 0 .0 1 4 ♦ I
8 0 .0 8 1 ♦ IXX
9 0 .1 2 6 ♦ IXXX

10 - 0 . 0 1 2 ♦ I
11 0 .0 6 0 ♦ IX
12 - 0 . 0 4 6 ♦ X I
13 - 0 . 0 5 2 ♦ X I
14 0 . 0 4 9 ♦ IX
15 - 0 . 1 2 0 ♦ XXXI
16 0 . 120 ♦ IXXX
17 - 0 . 1 3 9 ♦ XXXI
18 0 .0 9 8 ♦ IX X
19 0 . 0 8 3 ♦ IXX
20 - 0 .1 9 1 ♦ XXXXXI
21 0 .0 8 0 ♦ IX X
2 2 - 0 . 0 3 6 ♦ X I
23 - 0 . 0 3 6 ♦ X I
24 - 0 . 1 8 7 ♦ XXXXXI
25 0 .  185 ♦ IXXXX

Y26 0 .  164 ♦ IXXXX
27 - 0 . 0 5 9 ♦ X I
- a - r t  r t i r t , w t
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ACF VARIABLE IS NM3. 
MAXLAG=30. /

NUMBER OF OBSERVATIONS = SO
MEAN OF THE (DIFFERENCED) SERIES = 2 7 . 5 0 0 0
STANDARD ERROR OF THE MEAN = 0 . 8 5 4 9
T-VALUE OF MEAN (AGAINST ZERO) = 32 .1GB9

AUTOCORRELATIONS

1 - 1 2  

ST .E .
. 3G 
. 1 3

. 2 0

. 1 4
- . 1 3  -  

. 1 5
25
15

13- 24 
ST . E .

.2 4
. 2 0

. 1 0

. 2 1

- . 1 4  -  
. 2 1

2 1

2 1

2 5 -  30 
S T .E .

.14

.2 4
- . 0 5

.2 4
- . 0 9  -  

. 2 4
13
24

09
18

- . 0 9  
. IS

- . 1 9
. 18

1

— 
M

cn 
ro - . 1 0

. 17
.1 8
.1 7

. 3 8

.17

17
2 1

- . 2 3 - .  1 G 
. 2 2

- . 2 0

. 2 2

- . 0 8
.2 3

. 1 1

. 23
.2 7
. 2 3

12 - . 1 4  
24 .24

PLOT OF SERIAL CORRELATION

- 1 . 0  - 0 . 8  -O .G  - 0 . 4 - 0 . 2  0 . 0  0 . 2  0 . 4
LAG CORR. +111111111111+

— i1I1ti1I11+ 
» 

1 1 l i11

1 0 . 3 5 8
i

+ IXXXXX+XXX
0 . 2 0 0 + IXXXXX +

3 - 0 . 1 2 9 + XXXI  +
4 - 0 . 2 4 8 +XXXXXXI +
5 - 0 . 0 8 9 + XXI  +
6 - 0 . 0 9 2 + XXI  +
7 - 0 . 1 9 2 + XXXXXI +
8 - 0 . 2 1 7 XXXXXI +
9 - 0 . 0 9 9 + XXI  +

1 0 0 .  155 + IXXXX +
1 1 0 . 3 6 2 + IXXXXXXX+X
1 2 0 .  484 + IXXXXXXXX+XXX
13 0 . 2 3 9 + IXXXXXX +
14 0 . 0 9 8 + IXX  +
15 - 0 . 1 4 2 + XXXXI  +
IS - 0 . 2 1 1 + XXXXXI +
17 - 0 . 1 8 9 ♦ XXXXI  +
18 - 0 . 2 3 4 + XXXXXXI +
19 - 0 . 1 5 5 + XXXXI  +

2 0 - 0 . 2 0 4 + XXXXXI +
2 1 - 0 . 0 8 0 + X I  +
2 2 0 . 106 + IXXX +
23 0 . 2 7 2 + IXXXXXXX +
24 0 . 2 6 2 + IXXXXXXX +
25 0 . 1 3 5 •f IXXX +
28 - 0 . 0 4 8 X I  +
27 - 0 . 0 9 3 + XXI  +
28 - 0 . 1 2 G + XXXI  +
29 - 0 . 1 2 5 + XXXI  +
30 - 0 . 1 4 3 + XXXXI  +

PAGE 3 NEW MEXICO DATA ANALYSIS

.4 8

.18

. 26 

.2 3
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New Mexico Alcohol-Involved F a t a l i t y  Data Parameter
Estimates and ACFs fo r  White Noise Models

OUTPUT VARIABLE - -  NM3 
INPUT VARIABLES - -  NOISE

VARIABLE VAR. TYPE MEAN

NM3 RANOOM

TIM E DIFFERENCES 1
I -  60  ( 1 -B  J

PARAMETER VA R IABLE TYPE FACTOR
1 NH3 AR I
2 NM3 AR 2

ORDER ESTIM ATE 
I  - 0 .4 9 5 2

12 0 .4 6 0 1

S T . ERR. T -R A T IO  
0 .1 0 9 4  - 4 . 5 3
0 .1 1 9 6  3 .9 5

RESIDUAL SUM OF SQUARES * 1 5 3 2 .0 3 2 7 2 0  ( 8 ACKCASTS EXCLUDED)
DEGREES OF FREEDOM "  44
RESIOUAL MEAN SOUARE •  3 4 .9 1 9 9 2 5

1PAGE 5 NEW MEXICO DATA AN ALYSIS

ACF VA R IABLE IS  RNM3. M A X L A G -4 5 ./

NUMBER OF OBSERVATIONS •  60
MEAN OF THE (DIFFERENCED) SERIES * 0 .0 5 1 9
STANOARD ERROR OF THE MEAN * 0 .6 0 9 1
T-VALUE OF MEAN (AG AIN ST ZERO) ■ 0 .0 6 4 2

AUTOCORRELATIONS

1-  12 - . 0 7  - . . 12 - .. 11 - . 2 7 .1 7 .14 - .  IB - . 0 4 .1 3 0 . 0 .2 4  - , .0 5
S T .E . . 13 .1 3 . 13 .1 3 .1 4 . 15 . 15 .1 5 .1 5 .1 5 .1 5 .1 6

1 3 -  24 .0 7 ,0 9  - . 18 0 . 0 , 0 3  - . . 11 .0 3 - . 1 2  - , . 10 .0 7 .1 8 . 11
S T .E . .1 6 .1 6 . 16 .1 6 .1 6 .1 6 .1 7 .1 7 .1 7 .1 7 .1 7 .1 7

2 5 -  36 - . 0 3  - , .1 8 .0 4 . 10 .0 4  - , . 02 - . 1 1 - . 1 1 . 02 .0 6 . 0 2 . 02
S T .E . .1 7 .1 7 . IB .1 8 . I B . IB . IB .1 8 .1 8 .1 8 . 1 8 .1 8

3 7 -  45 . 11 -■.0 4 .0 3 - . 0 9 - . 0 7 . 10 - . 0 3 - . 0 3  - . 01
S T .E . .1 9 .1 9 . 18 . IB .1 9 . IB . 18 .1 8 . 19

1 PAGE 6 NEW MEXICO DATA AN ALYSIS

PLOT OF S E R IA L CORRELATION

- 1 . 0  - 0 . 9  - 0 . 6  - 0 . 4  - 0 . 2  0 . 0  0 . 2  0 . 4  0 . 6  0 . 9  1 .0
LAG CORR. ♦ i i i i ♦ i i i i ♦ i i i i ♦ i i i i ♦ i i i i i i i t ♦ i i

1 - 0 .0 7 0 ♦ X X I ♦
2 - 0 . 1 2 1 ♦ XX XI *
3 - 0 .1 0 6 ♦ X X X I ♦
4 - 0 .2 7 2 XXXXXXXI ♦
5 0 .1 7 1 ♦ IXXXX ♦
6 0 .1 4 3 ♦ IXXXX +
7 - 0 . 1 8 5 ♦ XXXXXI ♦
8 - 0 . 0 4 3 ♦ X I  ♦
9 - 0 . 1 2 7 ♦ XX XI ♦

10 0 .0 0 4 ♦ I
11 0 .2 3 7 ♦ IXXXXXX
12 - 0 .0 5 2 ♦ X I
13 0 .0 6 9 ♦ IXX
14 0 .0 9 1 ♦ IX X
15 - 0 .1 8 4 ♦ XXXXXI
16 - 0 . 0 0 1 ♦ I
17 0 .0 3 0 ♦ IX
18 - 0 .1 1 4 ♦ XX XI
19 0 .0 3 5 ♦ IX
20 - 0 .1 1 8 ♦ XX XI
21 - 0 . 1 0 2 ♦ XX XI
22 0 .0 7 4 ♦ IXX
23 0 .  179 ♦ IXXXX
24 0 . 1 1 1 ♦ IXXX
25 - 0 .0 3 3 ♦ X I

.26 - 0 . 1  BO ♦ XXXXI
27 0 .0 3 7 ♦ IX
?p i on * tv v v
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SUMMARY OF THE MODEL

OUTPUT VARIABLE —  NM3 
INPUT VARIABLES ~  NOISE X I

VARIABLE VAR. TYPE MEAN TIME DIFFERENCES1
NM3 RANDOM I -  60  . < 1-B

X I BINARY 1-  60 ( l - B

PARAMETER VARIABLE TYPE FACTOR ORDER ESTIMATE S T . ERR. T -R A T IO
1 NM3 AR 1 1 - 0 .4 6 3 0 0 . 1 1 1 2 - 4 . 1 6
2 NM3 AR 2 12 0 .4 4 9 7 0 .1 1 2 9 3 .9 8
3 X I UP 1 0 3 .1 0 1 6 4 .4 7 4 0 0 .6 9
4 X I SP t t - 0 .B 9 9 6 0 .2 6 6 9 - 3 . 3 7

RESIDUAL SUM OF SQUARES •  1 4 6 1 .9 8 1 1 9 0  (BACKCASTS EXCLUDED)
DEGREES OF FREEOOM •  42
RESIOUAL MEAN SQUARE * 3 4 .8 0 9 0 7 6

1PAGE 7 NEU MEXICO DATA ANALYSIS

ACF VA R IABLE IS  RNM3. M A X L A G *3 0 ./

NUMBER OF OBSERVATIONS •  6 0
MEAN OF THE (D IFFER EN CED ) SERIES -  0 .0 2 6 2
STANDARD ERROR OF THE MEAN -  0 .8 0 3 2
T-V A LU E  OF MEAN (AG AIN ST ZERO) ■ 0 .C 3 2 6

AUTOCORRELATIONS

1-  12 - . 0 9  - , . 12  - .0 8 - . 3 0 .1 9 .1 3 - . 1 8 - . 0 4 - . 1 4 0 . 0 .2 3 - . 0 4
S T .E . . 13 .1 3 .1 3 .1 3 .1 4 . 15 .1 5 .1 5 .1 5 .1 6 .1 6 .1 6

1 3 -  24 .0 6 .11  - , .1 9 0 . 0 . 0 2  - , , 12 .0 3 - . 1 2 - . 0 9 .0 8 .1 7 . 11
S T .E . .1 6 .1 6 .1 6 .1 7 .1 7 ,1 7 . 17 .1 7 .1 7 .1 7 .1 7 .1 7

2 5 -  30 - . 0 3  - , .1 9 ,0 3 . 1 0 . 02 . 02
S T .E . .1 8 .1 8 . 18 .1 8 .1 8 , 18

PLOT OF SE R IAL CORRELATION

- 1 . 0  - 0 . 8  - 0 . 6  - 0 . 4  - 0 . 2  0 . 0  0 . 2  0 . 4  0 . 6  0 . 8  1 .0
LAO

1
2
3

CORR.

- 0 . 0 7 7
- 0 .1 1 8
- 0 .0 7 3

I
♦ X X I
♦  XXXI
♦ X X I

4 - 0 .3 0 4 XX^XXXXXI
3 0 .1 9 2 ♦ IXXXXX
6 0 .1 2 6 ♦ IXXX
7 - 0 .1 8 2 ♦ XXXXXI
8 - 0 .0 3 6 ♦ X I
9 - 0 , 1 4 0 ♦ XXXI

10 - 0 . 0 0 2 4
11 0 .2 2 9 ♦ IXXXXX
12 - 0 . 0 4 2 4 X I
13 0 .0 6 2 4 IXX
14 0 .1 0 7 4 IXXX
15 - 0 . 1 9 3 4 XXXXXI
16 0 . 0 0 0 4
17 0 .0 2 3 4 IX
18 - 0 . 1 1 5 4 XXXI
19 0 .0 3 4 4 IX
20 - 0 . 1 1 8 4 XXXI
21 - 0 . 0 9 4 4 XX I
22 0 .0 8 3 4 IX X
23 0 .1 7 4 4 IXXXX
24 0 .1 1 4 4 IXXX

- 0 . 0 2 5 4 X I
26 - 0 . IBO 4 XXXXI
77 «> r>*?Q * ...
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SUMMARY OF THE MODEL

OUTPUT VAR IABLE —  NM3 
INPUT VARIABLES —  NOISE

VA R IABLE VAR. TYPE MEAN TIME DIFFERENCES

NM3 RANDOM 1-
1

60  <1-B  )

X I BINARY 1- 60  ( l - B  )

PARAMETER VARIABLE TYPE FACTOR ORDER ESTIMATE S T . ERR. T -R A T IO
1 NM3 AR 1 1 - 0 .3 0 3 5 0 .1 1 3 4 - 4 . 4 4
2 NM3 AR 2 12 0 .4 7 0 9 0 .1 2 2 4 3 .8 3
3 X I UP 1 1 - 1 .5 9 3 4 3 .0 9 8 9 - 0 .3 1
4 X I SP I 1 0 .7 6 8 7 0 .6 0 8 1 1 .2 6

RESIDUAL SUM OF SQUARES « 1 3 2 2 .3 4 1 3 7 0  (BACKCASTS EXCLUDED)
DEGREES OF FREEOOM » 41
RESIOUAL MEAN SQUARE * 3 7 .1 3 0 2 7 7

1PAGE 7 NEW MEXICO DATA AN ALYSIS

ACF VARIABLE IS  RNM3. M A X L A G -3 0 ./

NUMBER OF OBSERVATIONS 
MEAN OF THE (O IFFERENCEO) SERIES 
STANDARD ERROR OF THE MEAN 

•T-V ALU E OF MEAN (AG AIN ST ZERO)

60
0 .1 4 1 3  
0 .8 0 3 2  
0 .1 7 3 7

AUTOCORRELATIONS

l - 12 - . 0 8  - , .1 3  - . 1 0  - .2 8 .18* . 14 -- . 2 0  - .0 4  - , . 12 . 01 .2 5  - . 0 5
ST .E . .1 3 .1 3  • t 3 . 13 .1 4 . 15 .1 5 .1 5 . 15 .1 5 .1 5 • 16

1 3 - 24 .0 8 .1 2  - . 1 7 . 01 .0 3  - . 11 .0 3  - . 12 . 11 .0 7 .1 8 . 11
ST,.E . .1 6 .1 6  .1 6 .1 7 .1 7 .1 7 .1 7 .1 7 .1 7 .1 7 .1 7 .1 7

2 3 - 30 - . 0 3 .1 0  .0 4 . 10 . 0 2  - .0 3
ST,.E . .1 8 . IB  .1 8 . 18 .1 8 . 18

JLOT OF S E R IA L  CORRELATION

- 1 . 0  - 0 ..B - 0 . 6  - 0 .4  -C) . 2  0 .. 0  0 . 2  0 ..4  0 , 6 C>.8  1 .. 0
LAG CORR. ♦ ------ - ♦ ---------+---------♦ -------- ♦ ---------♦ -------- ♦ ---------

1 - 0 .0 8 1 *  X X I
2 - 0 . 1 3 4 ♦ XXXI
3 - 0 . 1 0 2 ♦ XX XI
4 - 0 . 2 7 9 XXXXXXXI
5 0 .1 7 5 ♦  IXXXX
6 0 .1 3 6 ♦ • IXXX
7 - 0 . 1 8 7 ♦ XXXXXI
8 - 0 . 0 4 4 ♦ X I
9 - 0 . 1 2 3 ♦ XX XI

10 0 . 0 1 3 I
11 0 .2 4 8 IXXXXXX
12 - 0 . 0 5 0 X I
13 0 .0 8 4 IX X
14 0 .1 1 6 IXXX
15 - 0 .1 7 4 XXXXI
16 0 .0 0 9 I
17 0 .0 3 3 IX

' 10 - 0 .1 1 4 XXXI
19 0 .0 3 5 IX
2 0 - 0 . 1 2 1 XX XI
21 - 0 . 1 0 6 XX XI
22 0 .0 7 1 IX X
23 0 .1 7 7 IXXXX
24 0 . 1 1 2 ♦ IXXX
25 - 0 .0 3 1 ♦ X I

• 'z e - 0 . 1 8 0 ♦ XXXXXI
27 r t . n ie * » v
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ACF VARIABLE IS  0R3.
MAXLAG=30. /

NUMBER OF OBSERVATIONS = SO
(  MEAN OF THE (DIFFERENCED) SERIES = 2 1 . 0 8 3 3

STANDARD ERROR OF THE MEAN = 0 . 8 8 3 7
T-VALUE OF MEAN (AGAINST ZERO) = 2 3 . 8 5 7 8

AUTOCORRELATIONS

1 -  1 2 . 3 7 .4 4 - . 0 1 - . 1 2  - . 2 9  - . 5 3 - . 2 7 - . 2 1 . 07 . 2 1 . 3 8 .50
n  S T - E -Oregon A1 c'ofi o r -? nvo7! vbtf F’etfaV18 . 2 0 . 2 1 . 2 1 . 2 1 . 2 1 . 23

13 -  24 . 3 8 . 2 5 . 0 3 - . 1 4  - . 3 2  - . 3 7 - . 2 9 - . 1 8 - . 0 4 .0 9 . 2 3 .2 9
ST .E . . 2 4 . 2 5 . 2 8 . 2 8  . 2 8  . 2 8 . 2 7 .2 8 . 2 0 . 2 8 . 2 8 . 2 B

2 5 -  30 . 1 9 . 1 1 . 0 1 - . 1 3  - . 2 2  - . 3 8
S T .E . . 2 9 . 2 9 . 2 9 . 2 9  . 2 9  . 3 0

PLOT OF SERIAL CORRELATION

- 1 . 0 - 0 . 8  - 0 . 6  - 0 . 4  - 0 . 2  0 . 0  0 . 2  0 . 4 0 .
LAG CORR. +— 1+11111111+ 

h 
1 1 1 11111111111111 ------+

1 0 . 3 7 2
i

+  IXXXXX+XXX
2 0 . 4 3 8 + IXXXXXX+XXXX
3 - 0 . 0 0 9 + I  +
4 - 0 . 1 1 8 + XXXI  +
5 - 0 . 2 8 7 +XXXXXXXI +
8 - 0 . 5 3 1 XXXX+XXXXXXXXI +
7 - 0 . 2 7 5 + XXXXXXXI +
8 - 0 . 2 1 2 + XXXXXI +
9 0 . 0 7 0 + IXX +

1 0 0 . 2 1 0 + IXXXXX +
1 1 0 . 3 7 8 + IXXXXXXXXX+
1 2 0 . 5 0 5 + IXXXXXXXXXX+XX
13 0 . 3 7 8 + IXXXXXXXXX +
14 0 . 2 5 0 + IXXXXXX +
15 0 . 0 2 6 + IX +
16 - 0 . 1 4 4 + XXXXI +
17 - 0 . 3 1 6 + XXXXXXXXI +
18 - 0 . 3 6 8 + XXXXXXXXXI +
19 - 0 . 2 9 0 + XXXXXXXI +
2 0 - 0 . 1 8 2 + XXXXXI +
2 1 - 0 . 0 3 9 + X I +
2 2 0 . 0 8 8 + IXX +
23 0 . 2 2 8 + IXXXXXX +
24 0 . 2 9 3 + IXXXXXXX +
25 0 . 1 8 8 + IXXXXX +
26 0 . 1 0 7 + IXXX +
27 0 . 0 0 8 + I +
28 - 0 . 1 2 6 + XXXI
29 - 0 . 2 2 1 + XXXXXXI +
30 - 0 . 3 8 0 + XXXXXXXXXI +
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SUMMARY OF THE MODEL

OUTPUT VA R IABLE —  0R3 
INPUT VARIABLES —  NOISE

VARIABLE VAR. TYPE MEAN TIM E DIFFERENCES

T -R A TIO  -2.62 
- 7 . 7 4

RESIDUAL SUM OF SQUARES • 1 2 4 4 .6 6 2 3 6 0  (BACKCASTS EXCLUDED)
DEGREES OF FREEDOM * 47
RESIDUAL MEAN SQUARE * 2 6 .4 8 2 1 9 1

1 PAGE 5 OREGON OATA AN ALYSIS

RANDOM
2

( l - B  )

PARAMETER VA R IABLE TYPE FACTOR
1 0R 3 AR 1
2  0R 3 AR 2

ORDER ESTIMATE 
3 - 0 .3 2 6 9
6 - 0 .6 9 3 7

S T . ERR. 
0 .1 2 4 8  
0 .0 8 9 7

ACF VARIABLE IS  R 0R 3. M A XLAG *45• /

NUMBER OF OBSERVATIONS *  60
MEAN OF THE (D IFFER EN CED ) SERIES • 0 .3 5 5 6
STANDARD ERROR OF THE MEAN « 0 .6 9 2 0
T-VALUE OF MEAN (AG AIN ST 2E R 0) « 0 .9 2 1 4

AUTOCORRELATIONS

1-  12 . 1 7  - , . 16 . 01  - , .0 6 . 01 .01 . 01 - . 0 8 - . 0 4 .0 7 . 0 2 .0 3
S T .E . .1 3 .1 3 .1 4 .1 4 .1 4 .1 4 .1 4 .1 4 .1 4 .1 4 .1 4 .1 4

1 3 -  24 .1 9 . 1 2 .0 4  - . 13 - . 1 2 .0 8 - . 0 9 - . 0 2 - . 0 2 - . 0 7 .0 7 .0 7
S T .E . .1 4 .1 4 .1 4 .1 4 .1 5 .1 5 .1 5 .1 5 . 15 .1 5 .1 5 .1 5

2 5 -  36 - . 0 4  - .0 9 . 0 2 . 12 - . 0 5  - .2 7 - . 0 9 0 . 0 0 . 0 0 . 0 .0 9 .0 3
S T .E . . 15 .1 5 .1 5 .1 9 .1 5 .1 5 • 16 . 16 . 16 . 16 .1 6 . 16

3 7 -  49 - . 0 9 .0 3 - . 0 9  - .0 5 .0 5  - .0 3 - . 0 5 - . 0 3 - . 0 6
S T .E . .1 6 .1 6 .1 6 . 16 .1 6 . 16 . 16 .1 7 .1 7

1 PAGE 6  OREGON DATA AN ALYSIS

PLOT OF S E R IA L CORRELATION

LAG CORR. tiiiiii»♦iiti♦itti41111411114

1 0 .  171 4 IXXXX
2 - 0 .1 6 0 4 XXXXI
3 0 .0 0 9 4 I
4 - 0 .0 8 2 4 XXI
5 0 . 0 1 2 4 I
6 0 . 0 1 0 4 I
7 0 .0 0 6 4 I
8 - 0 .0 9 4 4 XXI
9 - 0 .0 4 4 4 X I

10 0 .0 6 9 4 IXX
11 0 . 0 2 2 4 IX
12 - 0 .0 3 4 4 X I
13 0 .1 7 9 4 IXXXX
14 0 .1 1 6 4 IXXX
15 0 .0 3 9 4 IX
16 - 0 . 1 2 7 4 XXXI
17 - 0 . 1 1 5 4 XXXI
19 0 .0 7 5 4 IXX
19 - 0 . 0 9 2 4 XXX
20 - 0 . 0 1 9 4 I
21 - 0 .0 2 4 4 XI
22 - 0 .0 6 6 4 XXI
23 0 .0 6 6 4 IXX
**o o . OR 7 ♦ IXX
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South Dakota Alcohol-Involved F a t a l i t y  Data
Undifferenced ACFs

279

ACF VARIABLE IS SD3. 
MAXLAG=30. /

NUMBER OF OBSERVATIONS = SO
MEAN OF THE (DIFFERENCED) SERIES = 7 .G333
STANDARD ERROR OF THE MEAN = 0 .4G7S
T-VALUE OF MEAN (AGAINST ZERO) = 1G.3254

AUTOCORRELATIONS

1 -  1 2 . 31 .OG . 2G - . 0 7 - .  1G - .OG — ?? - . 0 8 . 2 1 . 08 . 1 1 . 27
S T . E . .13 . 14 . 1 4 .1 5 . 1 5 .1 5 . 1 5 . 1G . 1G .16 . 1G . 16

13 -  24 . 1G . 1 4 . 0 9 - .  25 - .  1G - . 1 5 - . 2 9 - . 1 2 0 . 0 - .  05 . 1 3 .13
S T . E . . 1 7 . 1 7 . 1 8 .1 8 . 1 8 . 1 9 . 1 9 . 1 9 . 2 0 . 2 0 . 2 0 . 2 0

2 5 -  30 - . 1 2 . 0 1 - . 0 5 - . 2 4 - . 1 5 - . 1 8
S T .E . . 2 0 . 2 0 . 2 0 . 2 0 . 2 1 . 2 1

PLOT OF SERIAL CORRELATION

- 1 . 0  - 0 . 8  - O .G  - 0 . 4  - 0 . 2  0 . 0  0 . 2  0 . 4  O.G 0 . 8  1 . 0
LAG CORR. ■f11111111+ 

fr 
1 1 1 1111111111111\111+

1 0 . 3 1 0
i

+ IXXXXX+XX
0 . 0 6 5 + IXX +

3 0 . 2 5 8 + IXXXXXX+
4 - 0 . 0 7 5 + XXI  +
5 - 0 . 15G + XXXXI  +
6 - 0 . 0 S 4 + XXI  +
7 - 0 . 2 1 6 + XXXXXI  +
8 - 0 . 0 8 2 + XXI  +
9 0 . 2 0 8 + IXXXXX +

1 0 0 . 0 7 7 + IXX +
1 1 0 . 1 0 8 + IXXX +
1 2 0 . 2 6 9 ■+ IXXXXXXX+
13 0 . 1 G 3 + IXXXX +
14 0 . 1 4 3 + IXXXX +
15 0 . 0 8 7 + IXX +
16 - 0 . 2 4 5 + XXXXXXI +
17 - 0 . 1 6 0 + XXXXI  +
18 - 0 . 1 5 2 + XXXXI  +
19 - 0 . 2 9 5 + XXXXXXXI +
2 0 - 0 . 1 2 4 + XXXI  +
2 1 - 0 . 0 0 3 + I +

- 0 . 0 4 6 + X I  +
23 0 . 1 3 1 + IXXX +
24 0 . 1 2 6 + IXXX +
25 - 0 . 1 2 2 + XXXI  +
26 0 . 0 1 1 + I  +
27 - 0 . 0 5 1 + X I  +
28 - 0 . 2 4 0 + XXXXXXI +
29 - 0 . 1 5 1 + XXXXI  +
30 - 0 . 1 7 7 + XXXXI  +

PAGE 3 SOUTH DAKOTA DATA ANALYSTS
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South Dakota Alcohol-Involved F a ta l i t y  Data
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SUMMARY OF THE MODEL

OUTPUT VA R IABLE —  SD3 
INPUT VARIABLES —  NOISE

VARIABLE VAR. TYPE MEAN 

6 0 3  RANDOM

TIM E 

1- 60
DIFFERENCES

PARAMETER VA R IABLE TYPE FACTOR 
1 SD3 AR 1

' 2 SD3 AR 2

ORDER ESTIMATE 
1 0 .6 0 6 9
3 0 .5 9 7 4

S T . ERR. T -R A T IO  
0 .1 0 6 9  6 .4 3
0 .1 2 3 3  4 .7 7

RESIDUAL SUM OF SQUARES •  6 9 3 .6 9 7 7 5 4  (BACKCASTS EXCLUOEO)
DECREES OF FREEDOM -  34
RESIOUAL MEAN SQUARE > 1 2 .0 4 6 2 5 3

IPAGE 5 SOUTH DAKOTA DATA AN ALYSIS

ACF VARIABLE IS  RSD3. H A X L A G -3 0 ./

NUMBER OF OBSERVATIONS 
MEAN OF THE (DIFFERENCED) SERIES -  
STANDARD ERROR OF THE MEAN ■
T-VALUE OF MEAN (AG AIN ST ZERO) -

60 
1 .0 1 0 1  
0 .4 3 0 1  
2 .3 6 7 0

AUTOCORRELATIONS

1-  12 - . 0 9  - .1 7 - . 1 6 . 1 0 .0 3 ,1 5  - .1 9 - . 0 6 .2 4 .0 6 - . 0 5  - . 0 0
S T .E . .1 3 .1 3 .1 3 .1 4 .1 4 .1 4 .1 4 .1 5 .1 5 . 15 .1 5 .1 5

1 3 -  24 .1 4 . 11 . 16 - . 2 1 .0 4 .1 6 . 02 - . 1 1  - . 01  - .0 7 .1 6 .1 9
S T .E . .1 5 .1 6 . 16 .1 6 . 16 .1 7 .1 7 .1 7 .1 7 .1 7 .1 7 .1 7

2 5 -  30 - . 1 0 .0 6 0 . 0 0 . 0  - .0 7  - . .0 5
S T .E . . 1 0 . 1 0 .1 9 . 19 . 1 0 .1 6

PLOT OF S E R IA L CORRELATION

- 1 . 0  - 0 . 0  - 0 . 6  - 0 . 4  - 0 . 2  0 . 0  0 . 2  0 . 4  0 . 6  0 . 0  1 .0
LAG CORR. i♦iiiiiiiiiiIiiiiiiiiiiiI♦

1 - 0 .0 0 9
i

♦ X X I ♦
2 - 0 .1 7 0 ♦ XX X X I ♦
3 - 0 .1 6 4 ♦ XXXXI
4 0 . 1 0 2 ♦ IXXX
5 0 .0 2 6 ♦ IX
6 - 0 . 1 4 9 ♦ XXXXI
7 - 0 . 1 9 4 ♦ XXXXXI
8 - 0 . 0 6 0 ♦ X X I
9 0 .2 3 6 ♦ IXXXXXX

10 0 .0 6 1 ♦ IX X
11 - 0 .0 5 2 ♦ X I
12 - 0 .0 8 1 ♦  X X I
13 0 .1 4 2 ♦ IXXXX
14 0 . I l l ♦  IXXX
15 0 .1 8 5 ♦ IXXXXX
16 - 0 . 2 0 8 ♦ XXXXXI
17 0 .0 3 8 ♦ IX
18 - 0 . 1 6 0 ♦ XXXXI

. 19 0 . 0 2 2 ♦  IX
20 - 0 .1 1 4 ♦ XXXI
21 - 0 .0 1 3 ♦ I
22 - 0 .0 7 1 ♦  X X I
2 3 0 .1 7 6 ♦ IXXXX
24 0 .1 6 0 *  IXXXXX
25 - 0 .0 9 8 ♦ X X I
26 0 .0 5 8 ♦  IX
27 - 0 .0 0 5 ♦  I
28 0 . 0 0 0 ♦  I
V - 0 .0 6 7 ♦ X X I
30 - 0 . 0 3 0 ♦ v r
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South Dakota Alcohol-Involved F a t a l i t y  Data
Parameter Estimates and ACFs fo r  Immediate
Implementation and Gradual Impact Models

SUMMARY OF THE MODEL

OUTPUT VARIABLE —  503  
INPUT VA RIABLES —  NOISE

VARIABLE VAR. TYPE MEAN DIFFERENCES

SD3 RANDOM 1- 6 0

X I BINARY 1- 60

PARAMETER VARIABLE TYPE FACTOR ORDER ESTIMATE S T . ERR. T -R A T IO
1 SD3 AR 1 1 0 .6 2 7 6 0 .1 1 6 4 5 .3 9
2 SD3 AR 2 3 0 .6 1 1 3 0 .1 2 5 9 4 .8 6
3 X t UP 1 0 2 .0 3 7 9 2 .7 6 5 4 0 .7 3
4 X I SP 1 1 0 .3 9 7 1 0 .6 0 7 0 0 .9 6

RESIDUAL SUM OF SQUARES * 6 6 9 .4 9 6 9 3 3  (BACKCASTS EXCLUDED)
DEUREES OF FREEDOM * 52
RESIDUAL MEAN SQUARE * 1 2 .0 7 4 9 4 1

1 PAGE 7 SOUTH DAKOTA DATA AN ALYSIS

ACF VAR IABLE IS  RSD3. M A X LA G «30./

NUMBER OF OBSERVATIONS 
MEAN OF THE (DIFFER EN CED ) SERIES 
STANDARD ERROR OF THE MEAN 
T-VA LU E OF MEAN (AG AIN ST ZERO)

60
0 .7 0 6 5
0 .4 3 0 0
1 .6 4 3 2

AUTOCORRELATIONS

1- 12 - . 0 3  - . 12 . 12 . 12 .0 3  - .1 3  - .1 4 - . 0 1 .2 3

01n01
, «• 
o

ST..E . .1 3 .1 3 .1 3 .1 3 .1 3 .1 3 .1 4 .1 4 .1 4 . 15 . 15 . 15

1 3 - 24 . 16 . 10 .1 7  - . 16 .0 7  - .1 6 . 01 - . 1 1 - . 0 1 - . 0 4 . 15 .1 7
ST..E . .1 5 .1 5 ,1 5 . 15 . 16 . 16 . 16 .1 6 . 16 . 16 . 16 .1 6

2 3 - 30 - . 1 0 ,0 4 .0 3 . 0 2  - . 0 0 .0 6
ST..E . .1 7 .1 7 .1 7 .1 7 .1 7 .1 7

PLOT OF S E R IA L CORRELATION

0101 , 0  - 0 .,6 - 0 ,.4  -C) .  2 0 ., 0  0 ..2 0 . 4 0 . 6 0 . 0  11. 0
LAG CORR. iiiiiiliiiiiiiiiIiIIIiiI♦

1 - 0 . 0 2 5
t

♦ X I
2 - 0 . 1 2 3 ♦  XX XI
3 - 0 .1 2 4 ♦ XXXI
4 0 .1 1 6 ♦ IXXX
5 0 .0 3 5 ♦ IX
6 - 0 . 1 4 7 ♦ XXXXI
7 - 0 . 1 4 3 ♦ XXXXI
8 - 0 . 0 1 2 ♦ I
9 0 .2 2 9 ♦ IXXXX

10 0 .0 4 3 ♦ IX
11 - 0 . 0 3 2 ♦ X I
12 - 0 . 0 4 4 ♦ X I
13 0 .1 5 8 ♦ IXXXX
14 0 .0 9 7 ♦ IX X
15 0 .1 6 3 ♦  IXXXX
16 - 0 . 1 5 8 ♦  XXXXI
17 0 .0 7 2 ♦ IX X -
10 - 0 . 1 5 6 ♦ XXXXI
19 - 0 .0 1 4 ♦ I
2 0 - 0 . 1 1 2 ♦ XXXI
21 - 0 . 0 0 6 ♦ I
22 - 0 . 0 3 0 ♦ X I
23 0 .1 5 1 ♦ IXXXX
24 0 .1 7 4 ♦ IXXXX

.,2 5 - 0 .1 0 3 *  XXXI

281
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South Dakota Alcohol-Involved F a t a l i t y  Data
Parameter Estimates and ACFs for Gradual
Implementation and Gradual Impact Models

SUMMARY OF THE MODEL

OUTPUT VARIABLE —  SD3 
INPUT VARIABLES —  NOISE XI

VARIABLE VAR. TYPE MEAN TIME DIFFERENCES

SD3 RANDOM i 0) o

X I BINARY 1-  60

PARAMETER VARIABLE TYPE FACTOR ORDER ESTIMATE S T . ERR. T -R A T IO
1 SD3 AR 1 1 0 .6 4 3 8 0 .1 1 3 6 5 .6 7
2 SD3 AR 2 3 0 .6 5 1 9 0 .1 2 1 4 3 .3 7
3 X I UP 1 I 1 .0 5 6 0 1 .7 3 7 7 0 .6 1
4 X I SP I 1 - 0 .8 9 5 3 0 .2 2 2 9 - 4 . 0 2

RESIDUAL SUM OF SQUARES " 6 4 9 .7 3 6 6 1 5  (BACKCASTS EXCLUDED)
DEGREES OF FREEDOM -  51
RESIDUAL MEAN SQUARE * 1 2 .7 4 0 3 2 6

1PAGE 7 SOUTH OAKOTA DATA ANALYSIS

ACF VAR IABLE IS  RSD3. M A X L A G -3 0 ./

NUMBER OF OBSERVATIONS •  60
MEAN OF THE (DIFFERENCED) SERIES •  0 .9 3 8 4
STANDARD ERROR OF THE MEAN *  0 .4 2 7 1
T-VA LUE OF MEAN (AG AINST ZERO) ■ 2 .1 9 7 3

AUTOCORRELATIONS

I -  12 - . 0 5 - . 1 7 - .  18 .0 9 .0 4 -.20 .1 8  - . .0 4 .22 .0 7  - .0 8  - . .0 3
S T .E . .1 3 .1 3 . 13 .1 4 .1 4 .1 4 .1 4  .■ 15 .1 5 .1 5 .1 5 .1 5

1 3 -  24 .1 3 .1 5 .11 - . 1 6 .01 - . 1 5  - , .02 .11 .02 -.02 .1 6 .10
S T .E . .1 5 . 16 .1 6 . 16 . 16 .1 6 . 16 .1 6 .1 7 .1 7 .1 7 .1 7

2 5 -  30 - . 0 9 .0 5 0.0 0.0 - . 0 7 - . 0 7
S T .E . .1 7 .1 7 .1 7 .1 7 . 17 .1 7

PLOT OF S E R IA L CORRELATION

- 1 . 0  - 0 . 0  -O .B  - 0 . 4  - 0 . 2  0 . 0  0 . 2  0 . 4  0 . 6  0 . 8  1 .0
LAG CQRR.

■ ♦it1 
X

 
i i ii 

♦
 

i»iiiiiiiiiilii•f

1 - 0 .0 5 12 - 0 . 1 7 2 ♦ XXXXI
3 - 0 ,1 8 4 ♦ XXXXXI
4 0 .0 8 6 ♦ IX X
5 0 .0 4 2 ♦ IX6 - 0 .2 0 0 ♦ XXXXXI
7 - 0 . 1 8 0 ♦ XXXXXI0 - 0 .0 3 8 ♦ X I
9 0 .2 1 8 ♦ IXXXXX10 0 .0 6 8 ♦ IX X11 - 0 .0 7 6 ♦ XXI12 - 0 .0 2 0 ♦ X I

13 0 .1 3 3 ♦ IXXX
14 0 .1 5 2 *  IXXXX
15 0 .1 0 7 ♦ IXXX
18 - 0 .1 3 5 ♦ XXXXI
17 0 .0 0 9 ♦  I
18 - 0 .1 4 7 ♦ XXXXI
19 - 0 . 0 2 0 ♦ X I20 - 0 . 1 0 9 ♦ XXXI21 - 0 . 0 1 5 ♦ I22 - 0 .0 2 1 ♦ X I
23 0 .1 5 8 ♦ IXXXX
24

¥
0 .1 8 2

- 0 . 0 0 9
♦ IXXXXX
♦ XXI

0 .0 4 9 ♦ IX
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Texas Alcohol-Involved F a ta l i t y  Data Undifferenced
ACFs
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m a x l a g «3 o7 /

go
84 .7G S 7

1 .9 1 3 1
4 4 .3 0 7 7

AUTOCORRELATIONS

1 - 1 2 . 1 0 .0 6 . 19 .0 5 - . 0 5 .OG - . 1 0 - . 0 7 .2 9 .0 8 - . 0 8 . 15
ST..E . . 13 .1 3 .1 3 .1 4 .1 4 .1 4 .1 4 .1 4 .1 4 .1 5 .1 5 . 15

1 3 - 24 .0 5 - . 0 4 - .O G .0 4 - . 1 5 - .  14 . 0 2 - . 0 4 .0 9 . 1 1 . 0 1  -- . 0 3
ST,.E . . 15 .1 5 . 15 .1 5 . 15 . 16 . 16 . 16 .1 6 . 16 . 16 . 16

2 5 - 30 .1 3 - . 1 2 - . 1 5  - . 14 - . 1 0 - . 1 3
ST,.E . . 16 .1 6 . 16 .1 7 .1 7 .1 7

’LOT OF SERIAL CORRELATION
«

- 1 . 0  -■0.9 -

01COo

. 4  -■0 . 2 0 . 0 0 . 2 0 . 4

COo

o CD 1 . 0

LAG CORR. +--------+-------- +—------ +--------
r

+------

1 0 .  1 0 3 +
1

IXXX +
•J» 0 . 0 5 8 + IX +
3 0 . 1 9 5 + IXXXXX+
4 0 . 0 5 1 + IX +
5 - 0 . 0 5 0 + X I +
6 O. OGO + IXX +
7 - 0 . 0 9 9 + XXI +
8 - 0 . 0 G 7 + XXI +
9 0 . 2 8 9 + IXXXXXXX

10 0 . 0 7 6 + IXX +
1 1 - 0 . 0 7 8 + XXI +
12 0 . 1 5 4 + IXXXX +
13 0 . 0 5 1 + IX . +
14 - 0 . 0 3 7 + X I +
1 5 - 0 . 0 6 0 + XXI +
16 0 . 0 3 9 + IX +
17 - 0 . 1 4 5 + XXXXI +
18 - 0 . 1 3 5 + XXXI •f
19. 0 . 0 2 1 + IX ■♦■
2 0 - 0 . 0 3 7 + X I *
21 0 . 0 7 7 + IXX ♦
2 2 0 . 1 0 7 + IXXX +
2 3 0 . 0 1 2 + I +
2 4 - 0 . 0 2 8 + X I +
2 5 0 . 1 3 1 + IXXX +
2 6 - 0 . 1 1 G + XXXI +
2 7 - 0 . 1 5 2 + XXXXI +
2 8 - 0 . 1 3 5 + XXXI +
2 9 - 0 . 1 0 2 + XXXI +
3 0 - 0 . 1 3 1 + XXXI +

NUMBER OF OBSERVATIONS =
MEAN OF THE (DIFFERENCED) SERIES * 
STANDARD ERROR OF THE MEAN 
T-VALUE OF MEAN (AGAINST ZERO)
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Washington Alcohol-Involved F a ta l i t y  Data
Undifferenced ACFs
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ACF V A R I A B L E  I S  WAS.  
MA>!LAG = 3 0 .  /

NUMBER OF O B S E RV A TI O NS  = GO
MEAN OF THE ( D I F F E R E N C E D )  S E R I E S  = 4 1 . 7 B 3 3
STANDARD ERROR OF THE MEAN = 1 . 8 2 2 0
T - V A L U E  OF MEAN ( A G A I N S T  ZE R O)  = 2 2 . 9 3 2 2

A U T O C O R RE L A T I O NS

1 -  12 . 5 4 . 3 0 ■n ri . 13 - . 0 7 - .  1 7  - 10 . 0 2 . 18 . 1 9 . 3 1 . 4 7
S T . E . . 1 3 . 1 6 . 1 7 . 1 8 . 1 8 . 1 8 . 1 8 . 1 8 . 1 8 . 1 8 . 19 . 2 0

1 3 -  2 4 . 4 5 . 1 9 - . 0 3 - . 0 4 - . 1 3 - . 3 2  - 2G - . 0 7 - . 0 1 . 0 5 . 11 . 1 1
S T . E . . 2 1 . 2 3 . 2 3 . 2 3 . 2 3 . 2 3 . 2 4 . 2 4 . 2 5 . 2 5 . 2 5 . 2 5

2 5 -  3 0 . 1 3 - . O G - .  1G - . 1 4 - . 2 8
S I  . E . . 2 5 . 2 5 . 2 5 . 2 5 . 2 5 . 2 5

PLOT OF S E R I A L C O R R E L A T I O N

- 1 . 0 - 0 . 8  -O .G  - 0 . 4  - 0 . 2  0 . 0  0 . 2 0 . 4  0
LAG CORR.  + — ---------+ ------ 1+111+ 

t» 
1 1 1 111I1+ + ----------

1 0 . 5 3 5
X

+ I X X X X X + X X X X X X X
n 0 . 2 9 5 + I X X X X X X X +
3 0 . 2 2 2 + I X X X X X X +
4 0 .  1 2 7 + I X X X +
5 - 0 . 0 7 3 + X X I +
G - 0 . 1G7 + X X X X I +

7 - 0 . 1 0 4 + X X X I +
B 0 . 0 1 8 + I +
9 0 .  1 8 4 + I X X X X X +

10 0 . 1 9 1 + I X X X X X +
11 0 . 3 0 9 + I X X X X X X X X +
12 0 . 4 G 8 + I X X X X X X X X X + X X
13 0 . 4 4 G + I X X X X X X X X X + X
14 0 .  1 9 4 + I X X X X X ♦
15 - 0 . 0 3 1 + X I +
16 - 0 . 0 3 9 + X I +
17 - 0 . 1 3 0 + XXXI +
18 - 0 . 3 2 3 + X X X X X X X X I +
19 - 0 . 2 6 4 + X X X X X X X I +
2 0 - 0 . 0 7 3 + X X I +
21 - 0 . 0 0 9 + I +
2 2 0 . 0 5 1 + I X +
2 3 0 . 1 1 3 + I X X X +
24 0 . 1 0 5 + I X X X +
2 5 0 . 2 1 8 + I X X X X X +
26 0 . 12G + I X X X +
2 7 - 0 . 0 5 8 + X I +
2 8 - 0 . 1G2 + X X X X I +
2 9 - 0 . 1 4 1 + X X X X I ■ +
3 0 - 0 . 2 8 0 + X X X X X X X I +

1 PAGE 3  WASHINGTON DATA A N A L Y S I S
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Washington Alcohol-Involved F a ta l i t y  Data Parameter
Estiamtes and ACFs fo r  White Noise Models

SUMMARY OF THE MODEL

OUTPUT V A R IA B LE  - -  UA3 
INPUT VARIABLES —  NOISE

VARIABLE VAR. TYPE MEAN 

UA3 RANDOM

TIME DIFFERENCES t
1 -  60  (1  -B  )

PARAMETER VA R IABLE TYPE FACTOR
1 WA3 AR 1
2 WAD AR 2
3  UA3 AR 3

ORDER ESTIMATE
1 > 0 .5 1 3 6
2 > 0 .3 4 0 2

13 0 .5 0 6 7

S T . ERR. T -R A T IO
0 .1 3 1 7  > 3 .9 0
0 .1 4 4 1  > 2 .4 2
0 .1 3 1 0  3 .6 7

RESIDUAL SUM OF SQUARES • 5 2 9 1 .2 5 9 6 4 0  (BACKCASTS EXCLUDED)
DECREES OF FREEDOM * , 40
RESIDUAL MEAN SOUARE ■ 1 3 2 .2 9 1 4 9 0

1PAGE 5  WASHINGTON DATA AN ALYSIS

ACF V A R IABLE IS  RU A3. M AXLAG »30. /

NUMBER OK OBSERVATIONS •  60
MEAN OF THE (D IFFER EN CED ) SERIES •  - 0 .2 5 0 0
STANDARO ERROR OF THE MEAN * 1 .4 5 3 5
T-V A LU E  OF MEAN (AG AIN ST 2 E R 0 ) ■ - 0 .1 7 2 0

AUTOCORRELATIONS

1- 12 - . 0 4  - 0 2  .0 6  - 13 - . 0 0  - 17 - 23 - . 0 1 .0 9  - . 1 2 . 2 2 .2 4
ST E . .1 3 13 .1 3 .1 3 .1 3 .1 3 14 .1 4 .1 4 .1 4 .1 5 .1 5

1 3 - 24 - . 0 2 16 - . 1 0  - .0 6 .0 3  - 3 7  - 22 . 0 0  - .0 3 .01 .1 9 0 . 0
ST E . 16 .1 6  .1 6 .1 6 .1 6 .1 6 17 .  10 . 1 0 .1 9 • 10 . IS

2 5 - 30 .2 5 06  - . 1 0 0 3  - 05  - 25
ST E . IS 19 .1 9 19 19

PLOT OF S E R IA L CORRELATION

0101 6  - 0 . 6  - 0 4 - 0 2  0 0  0 0 . 4  0 6 0 .9 . 0
LAG CORR. ♦ -------- ----------- -----------— I i I i i l I I l ♦ 

'
l 

i

1 - 0 .0 4 3
i

♦ X I
2 - 0 .0 2 3 ♦ X I
3 0 .0 6 2 ♦ IX X
4 - 0 . 1 3 2 ♦ XXXI
5 - 0 .0 0 3 ♦ X X I
6 - 0 .1 7 4 ♦ XXXXI
7 - 0 . 2 3 2 ♦XXXXXXI
9 - 0 . 0 1 1 ♦  I
9 0 .0 9 3 ♦ IX X

10 - 0 . 1 2 0 ♦ XXXI
11 0 . 2 1 0 ♦ IXXXXX
12 0 .2 4 0 ♦ IXXXXX
13 - 0 . 0 2 0 I
14 0 .1 5 7 IXXXX
15 - 0 . 1 0 1 XX XI
16 - 0 .0 5 7 X I
17 0 .0 2 6 IX
IS - 0 .3 6 0 X XXXXXXXI
19 - 0 . 2 2 2 ♦ XXXXXXI
20 0 .0 7 6 ♦ IX X
21 - 0 .0 2 9 ♦ X I
22 0 .0 1 5 I
23 0 .1 9 4 ♦ IXXXXX
24 - 0 . 0 0 4 I
25 0 .2 4 9 IXXXXXX
26 0 .0 6 0 ♦ IX
27 - 0 . 0 9 6 ♦ X X I

0 .0 2 7 ♦ IX
29 - 0 .0 4 0 ♦ X I
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SUMMARY OF THE MODEL

OUTPUT VARIABLE —  UA3 
INPUT VA R IABLES —  NO ISE X !

VARIABLE VAR. TYPE MEAN TIM E DIFFERENCES

UA3 RANDOM

0
 

to1 ( l - B
1

X I BINARY

0
 

to1 ( 1 - 0
1

PARAMETER VARIABLE TYPE FACTOR ORDER ESTIMATE S T . ERR. T -R A T IO
1 HAS AR 1 1 - 0 .5 2 9 2 0 .1 3 6 1 - 3 . 8 9
2 UA3 AR 2 2 - 0 .3 4 9 9 0 .1 5 0 2 - 2 . 3 3
3  HAD AR 3 13 0 .5 2 2 0 0 .1 3 5 2 3 .8 6
4 X I UP 1 0 - 1 3 .0 9 1 7 9 .9 4 7 7 - 1 . 3 2
3  X I SP 1 1 - 0 .4 3 3 9 0 .6 9 7 0 - 0 . 6 2

RESIDUAL SUM OF SQUARES ■ 5 2 5 3 .1 3 9 9 9 0  (BACKCASTS EXCLUDED)
DEGREES OF FREEDOM ■ 30
RESIDUAL MEAN SQUARE •  1 3 8 .2 4 0 5 2 4

1PACE 7 WASHINGTON DATA AN ALYSIS

ACF VA R IABLE IS  RU A3. M A X L A G -3 0 ./

NUMBER OF OBSERVATIONS •  60
MEAN OF THE (D IFFER EN CED ) SERIES •  > 0 .1 0 4 5
STANDARD ERROR OF THE MEAN •  1 .4 3 0 3
T-VA LUE OF MEAN (AG AIN ST. ZERQ) ■ > 0 .0 7 3 1

AUTOCORRELATIONS

t -  12 - . 0 4 - . 0 2 .0 5 - . 1 1  - .0 8  >,.1 3  - . 2 2  - .0 3 .0 5 - . 0 6 •  22 .2 4
S T .E . .1 3 .1 3 .1 3 . 13 .1 3 .1 3 .1 3 . 14 .1 4 .1 4 . 14 .1 5

1 3 -  24 - . 0 2 .1 6  - . . 10 - . 0 4 .0 5  - , .3 8  - , .21 .0 4 - . 0 3 .0 4 .1 3  - .01
S T .E . . 15 .1 5 .1 6 .1 6 .1 6 .1 6 .1 7 . 18 .1 8 .1 8 .1 8 . 18

2 5 -  3 0 .2 4 .0 6  - .0 8 .0 5 .0 5  - , .2 5
S T .E . . 18 •  18 .1 8 . 18 .1 8 . 18

PLOT OF S E R IA L CORRELATION

- I . 0  - 0 . 6  - 0 . 6  - 0 . 4  - 0 . 2  0 . 0  0 . 2  0 . 4  0 . 6  O .B  . 1 . 0
LAG CORR. + -------- ♦ ---------+ -------- + „ —  4 -------- 4 ---------4 ------

1 - 0 . 0 3 8
I

♦ X I  4
2 - 0 . 0 2 3 ♦  X I  ♦
3 0 .0 4 9 ♦  I X  4
4 - 0 . 1 1 5 4 XXXI  4
5 - 0 . 0 8 2 4 X X I  4
6 - 0 .1 3 3 4 XXXI  4
7 - 0 . 2 2 1 XXXXXXI 40 - 0 . 0 2 7 X I  ♦
9 0 .0 5 2 IX  4

t o - 0 . 0 5 9 X I  4
11 0 .2 1 6 IXXXXX 4
12 0 .2 4 4 IXXXXXX4
13 - 0 . 0 2 3 ♦ X I  4
14 0 .1 5 6 ♦ IXXXX 4
15 - 0 . 0 9 8 4 X X I  4
16 - 0 . 0 4 0 ♦ X I  4
17 0 .0 5 3 4 I X  4
18 - 0 .3 7 6 X4XXXXXXXI  4
19 - 0 . 2 1 2 4 XXXXXI  ♦
20 0 .0 4 1 4 IX
21 - 0 . 0 2 7 4 X I
22 0 .0 3 7 4 IX
23 0 .1 3 1 4 IXXX
24 - 0 . 0 0 9 4 I
25 0 .2 3 5 4 IXXXXXX
26 0 .0 5 6 4 IX
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Washington Alcohol-Involved F a ta l i t y  Data Parameter
Estimates and ACFs fo r  Gradual Implementation
and Gradual Impact Models

s u m m a r y  o r  th e  m odel

OUTPUT VARIABLE —  WAG 
XH INPUT VARIABLES —  NOISE X I
-V

VARIABLE VAR. TYPE MEAN TIME DIFFERENCES

WAS RANDOM 1-  60
t

( 1 -B  ) 
1

X I BINARY 1-  60 ( 1 -B  )

PARAMETER VARIABLE TYPE FACTOR ORDER ESTIM ATE S T . ERR. T -R A T IO
1 WAS AR 1 1 - 0 .4 9 B 8 0 .1 3 4 9 - 3 . 7 0
2 WAS AR 2  2 - 0 .3 4 1 6 0 .1 4 6 2 - 2 . 3 4
3 WAS AR 3 13 0 .4 8 1 5 0 .1 2 8 6 3 .7 5
4 X I UP 1 1 - 1 .3 4 3 8 2 . 2 2 2 1 - 0 . 6 0
5 X I SP 1 1 0 .9 7 7 0 0 .0 7 8 1 1 2 .5 1

RESIDUAL SUN OF SOUARES -  5 1 0 4 .6 7 3 0 4 0  (BACKCASTS EXCLUDED)
DEGREES OF FREEDOM •  37
RESIDUAL MEAN SQUARE ■ 1 3 7 .9 6 4 1 3 6

1PAOE 7 WASHINGTON DATA AN ALYSIS

ACF VA R IABLE IS  RWA3. M A X L A G -3 0 ./

NUMBER OF OBSERVATIONS •  60
MEAN OF THE (DIFFERENCED) SERIES -  0 .6 0 B 1
STANDARD ERROR OF THE MEAN •  1 .4 5 7 4
T-V A LU E  OF MEAN (AG AIN ST ZERO) ■ 0 .4 1 7 Z

AUTOCORRELATIONS

1- 12 - . 0 4  - .0 2  .0 5  - .1 3  - .0 9  - . 2 0  - . 2 2 - . 0 3 .0 9 - . 1 2 .21 .2 5
ST .E . .1 3 .1 3  .1 3 . 13 .1 3 .1 3 .1 4 .1 4 .1 4 .1 4 . 15 .1 5

1 3 - 24 0 . 0 .1 7  - . 0 9  - .0 4 .0 3  - .3 6  - , .2 3 .0 7 - . 0 2 .01 .1 9 0 . 0
ST,.E . .1 6 .1 6  .1 6 .1 6 .1 6 .1 6 . 17 . IB .1 9 . IB .1 8 .1 9

2 5 - 30 • 25 .0 7  - . 0 9 . 0 2  - .0 5  - .2 5
8 T «.E . • 18 .1 9  .1 9 . 19 .1 9 .1 9

3LOT OF S E R IA L CORRELATION

- 1 . 0  - 0 .

©ito01o

.4  - 0 . .2  0 .. 0  0 ..2 0 . 4 0 . 6 0 . 8 1 . 0
LAG CORR. ♦ i I i i ♦ i i i i ♦ i i i i ♦ i i i i ♦ -------- ♦ -----------

1 - 0 . 0 3 9 ♦
I

X I
2 - 0 . 0 2 1 ♦ X I
3 0 .0 5 2 ♦ IX
4 - 0 . 1 2 9 ♦ X X XI
5 - 0 . 0 9 3 ♦ XX I
6 - 0 . 1 9 9 ♦ XXXXXI
7 - 0 . 2 2 3 ♦XXXXXXI
8 - 0 . 0 2 5 ♦ X I
9 0 . 0 9 3 ♦ IX X

10 - 0 . 1 2 0 ♦ XX XI
11 0 . 2 1 0 + IXXXXX
12 0 .2 4 9 ♦ IXXXXXX
13 0 .0 0 4 ♦ I
14 0 .1 6 6 ♦ t x x x x
15 - 0 . 0 8 9 ♦ X X I
16 - 0 . 0 3 6 ♦ X I
17 0 .0 3 2 ♦ IX
10 - 0 . 3 5 9 X+XXXXXXXI
19 - 0 . 2 2 7 ♦ XXXXXXI
20 0 . 0 7 0 ♦ IX X
21 - 0 . 0 1 6 ♦ I
22 0 . 0 1 1 ♦ I
23 0 .1 9 4 ♦ IXXXXX
24 - 0 . 0 0 0 ♦ I
25 0 .2 5 2 ♦ IXXXXXX
26 0 .0 7 0 ♦ r x y
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f Geographical Aggregation of Counties in Michigan

SMSA I

Lapeer
Livingston
Macomb
Oakland
St. C laire
Wayne
Washtenaw

SMSA I I

Calhoun
Barry
Bay
Genesee
Shiawasee
Kent
Ottawa
Jackson
Kalamazoo
VanBuren
Ingham
Ionia
Clinton
Eaton
Muskegon
Saginaw

Upper Penn.

Gogebic
Ontonagon
Keweenaw
Houghton
Baraga
Iron
Marquette
Dickinson
Menominee
Alger
Delta
Schoolcraft
Luce
Chippewa
Macinac

Else

Emmet
Cheboygan
Presque Is le
Charlevoix
Antrim
Otsego
Montmorency
Alpena
Leelanau
Benzie
Grand Traverse
Kalkaska
Crawford
Oscoda
Alcona
Manistee
Wexford
Missaukee
Roscommon
Ogemaw
Iosco
Tuscola
Allegan
Mason
Lake
Osceola
Clare
G1adwin
Oceana
Newago
Mecosta
Isabella
Midland
Montcalm
Gratiot
Arenac
Berrien
Cass
St. Joseph
Branch
H illsda le
Lenawee
Monroe
Huron
Sanilac

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



APPENDIX D

Computer Generated Output from BIOMED Statistical 
Package for the Box-Jenkins Interrupted Time-Series 

Analysis for Aggregated Michigan Counties

292

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



SMSA-1 Alcohol-Involved F a ta l i t y  Raw Time-Series
Data

293

(

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

| 
19

80
 

| 
18

81 
I 

19
82

 
| 

19
83

 
I 

19
84



SMSA-1 Alcohol-Involved F a ta l i t y  Data Undifferenced
ACFs 294

1 3 -  24 .2 6 .2 0  - . 0 4  - . 0 3 - . 1 4 - . 0 2 0 . 0 . '.0 - . 0 5 . 1 1 - . 1 8 .0 9
S T .E . .1 7 .1 8  . 1 8  . 1 8 . 18 . 18 . 18 .1 8 . 18 . 19 .1 8 19

2 5 -  36 - . 0 7 .11 - .O G  - . 0 9 - . 3 0 - . 1 5 - .  1 G .0 3 - . 0 6 - . 0 9 - .  15 - 1 1

S T .E . . 19 .1 9  .1 9  .1 9 .1 9 . 2 0 . 2 0 . 2 0 . 2 0 . 2 0 . 2 0 . 2 0

3 7 -  45 - . 1 2 - . 1 0  - . 1 0  - . 0 8 - . 2 3 - . 1 9 - . 1 8 - . 0 7 - . 0 7
,  S T .E . . 2 0 . 2 1  . 2 1  . 2 1 . 2 1 . 2 1 . 2 1 . 2 2 . 2 2

( 1 PAGE 3 AGGREGATED COUNTV DATA

PLOT OF SERIAL CORRELATION

- 1 . 0  - O .B  - O .B  - 0 . 4  - 0 . 2  0 . 0  0 . 2  0 . 4
LAG CORR. 1+11114 

► 
1 1 1 11iiiiiiiiiiiiiii+

1 0.23G
i

+ IXXXXXX
2 0.240 + IXXXXXX
3 0.034 + IX +
4 0. 144 + IXXXX +
5 0. 150 + IXXXX +
6 0.339 + IXXXXXX+X
7 0.083 + IXX +
8 0.18G + IXXXXX +
9 0.071 + IXX +
10 0.170 + IXXXX +
11 0.126 + IXXX +
12 0.325 + IXXXXXXXX
13 0.261 + IXXXXXXX+
14 0.198 + IXXXXX +
15 -0.038 + X I +
1G -0.029 + XI +
17 -0.145 + XXXXI +
18 -0.020 + I +
19 0.002 + I +
20 0.102 + IXXX +

21 -0.054 + X I +

22 0.114 + IXXX
23 -0.177 + XXXXI +
24 0.091 + IXX +

25 -0.072 + XXI +
2G 0.108 + IXXX +

27 -0.059 + X I +
28 -0.092 + XXI +

29 -0.300 +XXXXXXXXI +
30 -0.149 + XXXXI
31 -0.1S0 + XXXXI
32 0.025 + IX
33 -0.0S1 + XX I
34 -0.089 + XXI
35 - 0 . 1 5 1 + XXXXI
36 - 0 . 1 1 0 + XXXI
37 -0.123 + XXXI
38 -0.095 + XXI
39 -0.095 + XXI
40 -0.0G2 + XXI
41 -0.230 + XXXXXXI
42 - 0 . 1 9 4 + XXXXXI
43 -0.176 + XXXXI
44 -D .077 j. w  r

O.S 0 . 8  1 . 0
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i i tM n  l i n e  u i r r t n t N L t b
1 3

1 -  6 6  ( 1 - B  ) ( 1 - B  )

TYPE FACTOR ORDER ESTIMATE ST. ERR. T -RATIO  
AR 1 1 - 0 . 4 7 S 5  0 . 1 0 4 0  - 4 . 5 8
AR 2 3 - 0 . S 5 4 3  0 . 0 7 7 5  - 8 . 4 4

RESIDUAL SUM OF SQUARES = 3 1 0 S . 162200 (BACKCASTS EXCLUDED)
DEGREES OF FREEDOM = 56
RESIDUAL MEAN SQUARE = 5 5 .4 6 7 1 8 2

1 PAGE 5 AGGREGATED COUNTY DATA

V H R I H O U C  V H R .  I I T C

SMSA1 RANDOM

PARAMETER VARIABLE
1 SMSA1
2 SMSA1

ACF VARIABLE IS  RSMSA1. MAXLAG=20./

66
0 . 2 3 3 6
0 .9 5 6 5
0 . 2 4 4 3

NUMBER OF OBSERVATIONS 
MEAN OF THE (DIFFERENCED) SERIES = 
STANDARD ERROR OF THE MEAN 
T-VALUE OF MEAN (AGAINST ZERO)

AUTOCORRELATIONS

1 -  1 2 - . 0 6 - . 1 4 - . 1 6 - . 1 1 . 16 - . 1 4 - . 2 1 . 0 3 .1 4 o 0 1 A CO . 0 7
S T .E . . 1 2 . 1 2 . 13 .1 3 . 13 . 13 .1 4 . 14 .1 4 .1 4  .1 4 .14

1 3 -  20 . 2 1 . 1 2 - . 1 1 - . 1 4 - . 0 8 - . 0 8 .0 9 - . 0 3
S T .E . . 14 .1 5 . 15 . 15 . 15 . 15 . 15 . 16

PLOT OF SERIAL CORRELATION

- 1 . 0 - 0 . 8  - 0 . 6  - 0 . 4 - 0 . 2  0 . 0  0 . 2
LAG CORR. +—

T
1 - 0 . 0 5 9

i
+ X I  +

2 - 0 . 1 4 3 + XXXXI +
3 - 0 . 1 G0 + XXXXI +
4 - 0 . 1 0 7 + XXXI +
5 0 . 1 6 0 + IXXXX +
6 - 0 . 1 4 5 + XXXXI +
7 - 0 . 2 0 8 + XXXXXI +
8 0 . 0 3 3 + IX  +
9 0 . 1 4 4 + IXXXX +

1 0 - 0 . 0 0 2 + I  +
1 1 - 0 . 0 8 6 + XXI +
1 2 0 . 0 7 4 + IXX +
13 0 . 2 1 5 + IXXXXX +
14 0 . 1 2 3 + IXXX +
15 - 0 . 1 1 4 + XXXI +
16 - 0 . 1 3 6 + XXXI +
17 - 0 . 0 8 1 + XXI
18 - 0 . 0 8 0 + XXI
19 0 . 0 9 4 + IXX
2 0 - 0 . 0 2 5 + X I
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SMSA-1 Alcohol-Involved F a ta l i ty  Data Parameter
Estimates and ACFs fo r  Immediate Implementation
and Gradual Impact Models

SUMMARY OF THE MOOEL

OUTPUT V A R IABLE —  SHSAI 
INPUT VARIABLES —  NOISE X I

VARIABLE VAR. TYPE MEAN TIM E DIFFERENCES 
• n

SMSA1 RANDOM

(0COi 1 CD 1 CD
I

1 3
X I BINARY 1-  66 ( 1 -B  ) (1 -B

PARAMETER VARIABLE TYPE FACTOR ORDER ESTIMATE S T . ERR. T -R A T IO
1 SMSA1 AR 1 1 - 0 .4 8 0 3 0 .1 0 5 2 - 4 . 5 7
2 SMSA1 AR 2 3 - 0 .6 5 7 3 0 .0 7 7 7 - 0 . 4 5
3 X I UP 1 0 1 0 .3 5 3 0 5 .4 2 1 0 1 .9 1
4 X I S P 1 1 - 0 .0 6 6 1 0 .1 5 0 2 - 5 . 7 7

RESIDUAL SUM OF SQUARES « 2 6 0 6 .2 4 5 4 20  (BACKCASTS EXCLUDED)
DEGREES OF FREEDOM * 54
RESIDUAL MEAN SQUARE •  5 3 .4 4 0 9 8 9

I  PAGE 7  AGGREGATED COUNTY DATA

ACF V A R IABLE IS  RSMSA1. M AXLAG«30. /

NUMBER OF OBSERVATIONS -  66
MEAN OF THE (DIFFERENCED) SERIES •  - 0 .2 3 4 0
STANDARD ERROR OF THE MEAN -  0 .9 2 9 3
T-V A LU E  OF MEAN (AG AIN ST ZERO) ■ - 0 .2 5 1 0

AUTOCORRELATIONS

1- 12 - . 0 5  - . 11 - , .1 5  - .1 7 .1 7  - .1 4  - . 1 2 0 . 0 . 1 2  - . 0 1  - .1 5 . 12
ST,.E . . 1 2  . 12 . 1 2 .1 3 .1 3 .1 3 .1 4 .1 4 .1 4 .1 4 .1 4 .1 4

1 3 - 24 .1 6  . 19 . 1 2  - . 13 - .0 5  - . 12 .1 4 - . 0 9 . 0 2 .1 5  - .1 5 .0 7
ST..E . .1 4  . 15 .1 5 .1 5 . 15 .1 5 . IS . 16 .1 6 .1 6 .1 6 . 16

2 5 - 30 - . 1 3  . 15 .10 .0 2  - .0 9 .1 5
ST,.E . .1 6  . 16 .1 7 .1 7 .1 7 .1 7

9LOT OF S E R IA L CORRELATION

i 0 1 o 0 - 0 .. 6  - 0 ..4  - 0 ,

oM

.0  C>.2 0 . 4  0 . 6  C) .  8  1 ,.0
LAG CGRR. + -----♦ -----+ ----- +----- ♦ -----* ----- ♦ —

t - 0 . 0 5 4 ♦
I

XI ♦
2 - 0 . 1 1 1 ♦ XXXI 4
3 - 0 . 1 4 9 ♦ XXXXI ♦
4 - 0 .1 7 3 ♦ XXXXI *
5 0 .1 6 9 4 IXXXX ♦
6 - 0 . 1 4 4 4 XXXXI 4
7 - 0 . 1 1 5 4 XXXI ♦
9 - 0 . 0 0 4 4 I  4
9 0 .  124 4 IXXX 4

10 - 0 . 0 0 7 4 I  4
11 - 0 . 1 4 6 4 XXXXI 4
12 0 .1 1 9 4 IXXX 4
13 0 .1 6 1 4 IXXXX 4
14 0 .1 9 6 4 IXXXXX 4
15 - 0 . 1 2 1 4 XXXI 4
16 - 0 . 1 3 2 4 XXXI 4
17 - 0 . 0 5 0 4 XI 4
10 - 0 . 1 1 7 4 XXXI
19 0 . 1 3 7 4 IXXX
20 - 0 . 0 9 7 4 XXI
21 0 . 0 1 9 4 I
22 0 .  146 4 IXXXX
23 - 0 . 1 5 4 4 XXXXI
24 0 .0 7 2 4 IXX

, 25 - 0 . 1 2 7 4 XXXI
26 0 .  153 ♦ IXXXX
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SMSA-1 Alcohol-Involved F a ta l i ty  Data Parameter
Estimates and ACFs fo r  Gradual Implementation
and Gradual Impact Models

SUMMARY OP THE MODEL 

OUTPUT VA R IABLE —  SMSA1
INPUT VARIABLES —  NOISE X I

VARIABLE VAR. TYPE MEAN TIME DIFFERENCES
1 3

SMSAI RANDOM 1-  66 ( 1 -B  ) (1 -B
1 3

X I B INARY 1-  66 ( 1 -B  ) ( 1 -B

PARAMETER VARIABLE TYPE FACTOR ORDER ESTIM ATE S T . ERR. T -R A T IO
1 SMSAI AR 1 1 - 0 .4 6 2 3 0 . 1 136 - 4 . 0 6
2 SMSAI AR 2 3 - 0 .6 6 9 2 0 .0 8 3 3 - 8 . 0 4
3  X I UP 1 1 - 1 .2 2 9 2 5 .  1286 - 0 . 2 4
4 X I SP 1 1 - 0 .9 6 6 1 0 .5 4 6 7 - 1 . 7 7

RESIDUAL SUM OP SQUARES •  3 0 9 8 .3 4 7 3 9 0  (BACKCASTS EXCLUDED)
DEGREES OP FREEDOM •  33
RESIDUAL MEAN SQUARE * 3 8 .4 6 3 1 3 9

1 PAGE 7 AGGREGATED COUNTY DATA

ACF V A R IA B LE  IS  RSMSA1. M A X L A G *30 ./

NUMBER OF OBSERVATIONS •  66
MEAN OP THE (DIFFERENCED) SERIES -  0 .3 9 3 5
STANDARD ERROR OF THE MEAN ■ 0 .9 1 9 7
T-VA LU E OF MEAN (AG AIN ST ZE R O )'  •  0 .4 3 0 0

AUTOCORRELATIONS

1-  12 - . 0 7  - . .1 7  - , .1 4  - , .0 3 .1 1  - , .21 - . 1 6 - . 0 1 . 11 .0 4  - , .0 6 .1 6
S T .E . . 1 2 .12 .1 3 .1 3 .1 3 . 13 . 14 .1 4 .1 4 .1 4 .1 4 .1 4

1 3 -  24 . 2 2 .0 8 . 12 - , . 1 2  - .0 8  - . .2 3 .0 5 .01 - . 0 4 .2 3  - . . 10 . 15
S T .E . .1 4 .1 3 .1 5 . 15 .1 5 .13 .1 6 . 16 . 16 .1 6 .1 6 .1 7

2 3 -  30 - . 0 9 .11 .0 6  - . .0 7  - , . 16 - . . 18
S T .E . .1 7 .1 7 .1 7 . 17 .1 7  j.17

PLOT OF S E R IA L  CORRELATION

LAG CORR. ♦ 1 I I I I i I I i I i I I i i I i i i i I i i i ♦ i

1 - 0 . 0 6 9
i

♦ X X I
2 - 0 . 1 6 7 + XXXXI
3 - 0 . 1 3 9 ♦ XXXI
4 - 0 . 0 3 4 ♦ X I
3 0 . 1 1 1 ♦  IXXX
6 - 0 . 2 0 6 ♦XXXXXI
7 - 0 . 1 6 2 ♦ XXXXI
8 - 0 .0 1 4 ♦ I
9 0 . 1 1 1 ♦ IXXX

10 0 .0 4 4 ♦  IX
11 - 0 . 0 5 6 ♦ X I
12 0 . 1 6 0 ♦ IXXXX
13 0 .2 1 7 ♦ IXXXXX
14 0 .0 7 9 ♦ IX X
13 - 0 . 1 2 0 *  XXXI
16 - 0 . 1 2 5 ♦ XX XI
17 - 0 . 0 0 1 ♦ X X I
10 - 0 . 2 2 0 ♦XXXXXXI
19 0 .0 5 4 ♦  IX
20 0 .0 1 3 ♦ I
21 - 0 . 0 3 5 ♦ X I
22 0 .2 5 4 ♦ IXXXXXX
23 - 0 . 1 0 3 ♦ XX XI
24 0 .1 4 6 ♦ IXXXX

'- 'z s - 0 . 0 9 2 ♦ X X I
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SMSA-2 Alcohol-Involved F a ta l i ty  Data Undifferenced
ACFs 299

S T .E . . 2 1 . 2 1 . 2 2 . 2 2 . 2 2 .2 3 .2 3 .2 4 .2 4 .2 4 .2 4 .24

2 5 -  3G 
S T .E .

. 2 3

.2 4
.1 3
. 2 5

. 0 2

. 2 5
- . 1 2

. 2 5
- . 1 3

.2 5
- . 2 7

.2 5
- . 3 2

. 2 5
- . 2 5

.2 8
- . 1 5

.2 8
- . 0 3

.2 8
.0 8
.2 8

. 1 0  

.2 7

3 7 -  45 
S T .E .

. 1 0

. 2 7
. 1 0  

. 2 7
. 0 1

. 2 7
- . 0 8

. 2 7
- . 1 3

.2 7
- . 2 3

.2 7
- . 2 1

. 2 7
- . 2 0

. 2 7
- . 1 4

.2 8
1 PAGE AGGREGATED COUNTV DATA

PLOT OF SERIAL CORRELATION

- 1 . 0  —0 . 8  -O .G  - 0 . 4  - 0 . 2  0 . 0  0 . 2  0 . 4  O.S 0 . 8  1 . 0
LAG CORR. 11+111111111111111111111111+

— +—

1 0 . 4 9 6
1

+ ixxxxx+xxxxxxn 0 . 3 3 9 + IXXXXXX+X
3 0 . 1 3 5 + IXXX +
4 - 0 . 0 2 3 + X I +
5 - 0 . 1 8 1 + XXXXI +
6 - 0 . 1 6 6 + XXXXI +
7 - 0 . 2 2 2 + XXXXXXI +
8 - 0 . 0 8 4 • + XX I +
9 0 . 1 2 0 + IXXX +

1 0 0 . 1 4 7 + IXXXX +
1 1 0 . 3 7 4 ♦  IXXXXXXXXX
1 2 0 .4 7 1 + IXXXXXXXX+XXX
13 0 . 3 6 9 + IXXXXXXXXX+
14 0 . 2 3 9 + IXXXXXX +
15 0 .0 9 1 + IXX +
IS - 0 . 1 2 6 + XXXI +
17 - 0 . 2 G1 + XXXXXXXI +
18 - 0 . 2 8 8 + XXXXXXXI +
19 - 0 . 3 0 2 + XXXXXXXXI -(■
2 0 - 0 . 1 1 7 + XXXI +
2 1 - 0 . 0 4 1 + X I +
2 2 0 . 0 2 2 + IX +
23 0 .  176 + IXXXX +
24 0 . 2 6 4 + IXXXXXXX +
25 0 . 2 3 2 + IXXXXXX +
28 0 . 128 + IXXX +
27 0 . 0 2 3 + IX +
28 - 0 . 1 2 4 + XXXI +
29 - 0 . 1 3 4 + XXXI +
30 - 0 . 2 6 8 + XXXXXXXI +
31 - 0 . 3 1 9 + XXXXXXXXI +
32 - 0 . 2 5 2 + XXXXXXI +
33 - 0 . 1 4 9 + XXXXI +
34 - 0 . 0 3 0 + X I +

35 0 . 0 7 8 + IXX +

36 0 . 0 9 7 + IXX +
37 0 . 100 + IXX +
38 0 . 0 9 6 + IXX +
39 0 . 0 0 9 ♦ I +
40 - 0 . 0 6 0 + XXI +
41 - 0 . 1 2 8 + XXXI +
42 - 0 . 2 3 1 XXXXXXI
43 - 0 . 2 0 6 + XXXXXI +
44 - 0 . 1 9 7 + XXXXXI
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300
VARIABLE VAR. TYPE MEAN 

SMSA2 RANDOM

TIME DIFFERENCES
1 3

1 -  GG ( 1 - B  ) ( 1 - B  )

PARAMETER VARIABLE TYPE
1 SMSA2 AR
2 SMSA2 AR
3 SMSA2 AR

FACTOR ORDER ESTIMATE ST. ERR.
1 1 - 0 .4 3 G 2  0 .1 0 8 2
2 3 - 0 .7 3 2 G  0.08G B
3 G - 0 . 5 8 9 8  0 .1 0 4 0

RESIDUAL SUM OF SQUARES = 185G .1B 7380  (BACKCASTS EXCLUDED)
DEGREES OF FREEDOM = 49
RESIDUAL MEAN SQUARE = 3 7 .8 8 1 3 7 5

1 PAGE 5 AGGREGATED COUNTY DATA

ACF VARIABLE IS  RSMSA2. MAXLAG=20. /

NUMBER OF OBSERVATIONS = SS
MEAN OF THE (DIFFERENCED) SERIES = -0 .G 8 5 3
STANDARD ERROR OF THE MEAN = 0 . 7 8 9 7
T-VALUE OF MEAN (AGAINST ZERO) = - 0 .8 G 7 8

AUTOCORRELATIONS

1 -  1 2 - . 0 1 - . 0 5 - . 1 0 - . 0 1 - . 0 4 0 . 0 - . 0 4 - . 0 9 .0 4 . 0 2

S T .E . . 1 2 . 1 2 . 1 2 . 1 2 . 1 2 . 1 2 . 1 2 . 1 3 . 13 .1 3

13 -  2 0 . IB .0 9 . 0 1 .0 5 - . 1 4 - . 2 0 - . 1 0 . 1 0

S T .E . .1 3 . 13 . 14 .1 4 . 14 .1 4 . 14 .1 4

PLOT OF SERIAL CORRELATION

- 1  . 0 - 0 . 8  -O .G  - 0 . 4  - 0 . 2  0 . 0  0

LAG CORR. +—

+11111111111111

r
+—

1 - 0 . 0 1 1 +

i

I +
<n, - 0 . 0 4 9 * X I +

3 - 0 . 0 9 9 + XXI +

4 - 0 . 0 1 1 I
5 - 0 . 0 4 3 + XI +

G - 0 . 0 0 0 + I +

7 - 0 . 0 3 8 + X I
8 - 0 . 0 8 7 + XXI +

9 0 . 0 3 7 + IX +

1 0 0 . 0 2 3 + IX +

1 1 0 . 1 7 9 + IXXXX
12 - 0 . 1 2 S + XXXI +

13 0 . 1 5 5 • f IXXXX +

14 0 .0 8 B IXX +

15 0 . 0 1 0 + I +

1G 0 . 0 5 3 + IX +

17 - 0 . 13G XXXI +

18 - 0 . 19G +  XXXXXI • f

19 - 0 . 1 0 0 + XXI «*•

A. T V V

RATIO
- 4 . 0 3
- 8 . 4 4
- 5 . G 7

- . 1 3
.1 3
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SMSA-2 Alcohol-Involved F a ta l i ty  Data Parameter
Estimates and ACFs fo r  Immediate Implementation
and Gradual Impact Models

SUMMARY OF THE MODEL

OUTPUT VARIABLE —  SMSA2 
INPUT VARIABLES —  NOISE X I

VARIABLE VAR. TYPE MEAN TIM E DIFFERENCES
1 3

6MSA2 RANDOM

COCO1 ( 1 - B  ) ( 1 -B
1 3

X I BINARY 1-  66 ( 1 -B  ) < i-e

PARAMETER VARIABLE TYPE FACTOR ORDER ESTIM ATE S T . ERR. T -R A TIO
1 SMSA2 AR 1 1 - 0 .4 3 B 3 0 .1 1 0 8 - 3 . 9 5
2 SMSA2 AR 2 3 - 0 .7 3 3 8 0 .0 8 9 4 - 9 . 2 0
3  SMSA2 AR 3 6 - 0 .5 9 1 4 0 .1 0 7 3 - 5 .5 1
4 • X ! UP I 0 - 0 .0 9 6 6 4 .1 0 7 1 - 0 . 0 2
5 X I SP I 1 - 0 .8 8 0 8 6 .8 9 2 3 - 0 . 1 3

RESIDUAL SUM OF SOUARES ■ 1 6 5 4 .7 2 1 7 3 0  (BACKCASTS EXCLUDED)
DEGREES OF FREEDOM -  47
RESIDUAL MEAN SQUARE •  3 3 .4 6 2 1 6 4

1 PAGE 7 AGGREGATED COUNTY DATA

ACF V A R IABLE IS  RSMSA2. M A X L A G *30 ./

NUMBER OF OBSERVATIONS •  66
MEAN OF THE (DIFFERENCED) SERIES •  - 0 .6 8 0 0
STANDARD ERROR OF THE MEAN * 0 .7 8 9 7
T-V A LU E  OF MEAN (AG AINST ZERCT) •  - 0 .8 7 2 3

AUTOCORRELATIONS

1-  12 - . 0 1  - .0 5  - .1 0 - . 0 1 - . 0 4 0 . 0 - . 0 4  - . .0 9 .0 4 . 0 2 .1 8  - , .1 3
S T .E . . 1 2 .1 2 . 12 . 12 . 12 . 12 . 1 2 . 12 .1 3 .1 3  , .1 3 .1 3

1 3 -  24 .1 5 .0 9 .01 .0 5 - . 1 4 - . 2 0 - . 1 0 .10 - . 0 5 - . 0 2 .0 7 .11
S T .E . .1 3 .1 3 .1 4 .1 4 .1 4 . 14 .1 4 . 14 .1 4 .1 4 .1 4 .1 4

2 5 -  30 .0 8  - . .0 5 .01 - . 0 9 .0 7 .0 5
S T .E . .1 5 .1 5 . 15 . 15 .1 5 . 15

PLOT OF S E R IA L CORRELATION

- 1 . 0  - 0 . 8  - 0 . 6  - 0 . 4  - 0 . 2  0 . 0  0 . 2  0 . 4  0 . 6  0 . 8  1 .0
LAG CORR. ♦ --------♦ ------ ------------- -----------♦ --------------------

1 - 0 . 0 1 0
I

♦ I
2 - 0 . 0 5 0 ♦  X I
3 - 0 . 0 9 8 ♦  X X I
4 - 0 . 0 1 1 ♦  I
5 - 0 . 0 4 2 ♦  X I
6 0 . 0 0 1 ♦  I
7 - 0 . 0 3 7 ♦ X I
8 - 0 . 0 8 7 ♦ XX I
9 0 .0 3 8 ♦ IX

10 0 .0 2 3 ♦  IX
11 0 . 1 7 8 ♦ IXXXX
12 - 0 . 1 2 7 ♦ XX XI
13 0 .1 5 4 ♦ IXXXX
14 0 .0 8 6 ♦ IX X
15 0 . 0 1 1 ♦  I
16 0 .0 5 3 ♦ IX
17 - 0 . 1 3 6 ♦ XX XI
18 - 0 . 1 9 6 ♦ XXXXXI
19 - 0 . 1 0 0 ♦ X X I
20 0 . 1 0 1 ♦ IXXX
21 - 0 . 0 4 8 ♦ X I
22 - 0 . 0 2 0 ♦ X I
23. 0 .0 6 7 ♦ IX X
24 0 .1 0 5 ♦ IXXX
25 0 .0 7 6 ♦ IXX
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SMSA-2 Alcohol-Involved F a ta l i ty  Data Parameter
Estimates and ACFs fo r  Gradual Implementation
and Gradual Impact Models

SUMMARY OF THE MODEL

OUTPUT VARIABLE —  SMSA2 
INPUT VARIABLES —  NOISE

VARIABLE VAR. TYPE MEAN TIME DIFFERENCES

SMSA2 RANDOM 1- 66  ( 1 - B  ) ( i - e )

X I BINARY I - 6 6  ( 1 -B  ) ( 1 -B
j

)

PARAMETER VARIABLE TYPE FACTOR ORDER ESTIM ATE S T . ERR. T -R A T IO
1 SMSA2 AR 1 1 - 0 .3 8 9 7 0 .1 1 1 3 - 3 . 4 9
2 SMSA2 AR 2 3 - 0 .7 1 5 4 0 .0 9 1 8 - 7 . 7 9
3  SMSA2 AR 3 6  - 0 .5 3 G 7 0 .1 1 5 6 - 4 . 6 4
4 X I UP 1 1 3 .0 2 6 4 4 .8 9 7 4 0 .6 2
9 X I SP 1 1 0 .4 2 5 3 1 .2 4 8 3 0 .3 4

RESIDU AL SUM OF SQUARES •  1 8 3 5 .4 1 0 0 2 0  (BACKCASTS EXCLUDED)
DEGREES OF FREEDOM *  46
RESIDUAL MEAN SQUARE *  3 9 .9 0 0 4 0 9

I  PAGE 7  AGGREGATED COUNTY OATA

ACF VA R IABLE IS  RSMSA2. M A X L A G *3 0 ./

NUMBER OF OBSERVATIONS 
MEAN OF THE (DIFFERENCED) SERIES 
STANDARD ERROR OF THE MEAN 
T-V A LU E  OF MEAN (AG AIN ST ZERO)

66
- 0 .8 5 6 9  

0 .6 0 3 9  
- 1 .0 6 6 0

AUTOCORRELATIONS

1-  12 0 . 0 .01 - . 1 0 .0 3 0 . 0 - . 0 1 - . 0 4 - . 0 7 .0 3  - . 0 2 . 1 9  - . 11
S T .E . . 12 . 1 2 . 1 2 . 12 . 1 2 . 12 . 1 2 . 1 2 .1 3 .1 3 .1 3 .1 3

1 3 -  24 .1 3 . 1 0 . 0 2 .0 5 - . 1 4 - . 1 8 - . 1 0 . 10 - . 0 5  - .0 3 .0 5 .0 9
S T .E . .1 3 .1 3 .1 3 .1 3 .1 3 . 14 .1 4 .1 4 .1 4 .1 4 .1 4 .1 4

2 5 -  30 . 10 - .0 7 0 . 0  - .0 6 .0 6 . 0 2
S T .E . .1 4 . 15 . 15 .1 5 . 15 . 15

PLOT OF S E R IA L CORRELATION

- 1 . 0  - 0 . 8  - 0 . 6  - 0 . 4  - 0 . 2  0 . 0  0 . 2  0 . 4  0 . 6  0 . 8  1 ,0
LAG CORR. ♦11111111♦1111♦1111♦1I11♦t»t1♦

1 0 .0 0 4 ♦ I
2 0 .0 0 5 ♦ I
3 - 0 .0 9 6 ♦ XX I
4 0 .0 3 2 ♦ IX
9 0 . 0 0 1 ♦  I
6 -O .OO B ♦ I
7 - 0 .0 4 4 ♦ X I
8 - 0 .0 7 1 ♦  X X I
9 0 .0 3 4 ♦ IX

10 - 0 . 0 2 0 ♦  X I
U 0 .1 8 7 ♦  IXXXXX
12 - 0 . 1 1 2 ♦ XXXI
13 0 .1 2 6 ♦ IXXX
14 0 .0 9 0 ♦ IXX
19 0 .0 1 7 ♦ I
16 0 .0 9 0 ♦ IX
17 - 0 . 1 4 5 ♦ XXXXI
18 - 0 .1 8 1 ♦ XXXXXI
19 - 0 . 1 0 4 ♦ XXXI
20 0 . 1 0 2 ♦ IXXX
21 - 0 .0 5 4 ♦ X I
22 - 0 . 0 2 0 ♦ X I
23 0 .0 5 4 ♦ IX
24 0 .0 9 2 ♦ IX X
25 0 .0 9 6 ♦ IX X
r»e _n r\no . »»»•»
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Rural/LP Alcohol-Involved F a ta l i ty  Data Undifferenced
ACFs 304

1 3 -  24 .3 8 .31 . 0 5  - . I S - . 2 8 - . 2 5 - . 3 2 - . 1 6 .0 5 .0 8 .3 3 .3 7
S T .E . . 2 2 .2 3 .2 4  .2 4 .2 4 .2 4 .2 5 .2 5 .2 6 .2 6 . 26 . 2 G

2 5 -  36 .3 0 .1 3 - . 0 2  - . 1 8 - . 3 8 - . 3 9 - . 3 2 - . 2 3 - . 0 8 . 1 2 . 1 1 . 14
S T .E . . 2 7 .2 7 . 2 8  .2 8 .2 8 .2 9 .2 9 .3 0 .3 0 .3 0 .3 0 .3 0

, 3 7 -  45 . 16 .0 8 - . 0 5  - . 1 6 - . 1 2 - . 1 7 - . 1 9 - . 0 7 - . 0 6
V S T .E . . 3 0 .31 .31  .31 .31 .31 .31 .31 .31

1 PAGE 3 AGGREGATED COUNTY DATA

PLOT OF SERIAL CORRELATION

- 1 . 0  - 0 . 8 - 0 . 6  - 0 . 4  - 0 . 2  0 . 0  0 . 2  0 . 4 0,
LAG CORR. +---------►— 1 1 + 1 1 1 1 + 1 1 1 1 + 1 1 1 1

1
 +

 I I I I +
 I I I “+

1 0 . 5 6 8
1

+ IXXXXX+XXXXXXXXn 0 . 3 1 9 + IXXXXXXXX
3 0 . 1 2 2 + r x x x  +
4 - 0 . 1 5 5 + XXXXI +
5 - 0 . 3 4 2 . X+XXXXXXXI +
6 - 0 . 4 0 8 X+XXXXXXXXI +
7 - 0 . 2 0 8 + XXXXXI +
8 - 0 . 1 5 7 + XXXXI +
9 - 0 . 0 1 2 + I +

1 0 0 . 2 7 0 + IXXXXXXX +

1 1 0 .3 5 1 + IXXXXXXXXX+
1 2 0 . 3 2 1 + IXXXXXXXX +
13 0 . 3 8 3 + IXXXXXXXXXX+
14 0 . 3 0 7 + IXXXXXXXX +

15 0 . 0 4 5 + IX +

16 - 0 . 1 5 7 + XXXXI +
17 - 0 . 2 7 6 + XXXXXXXI +
18 - 0 . 2 4 9 + XXXXXXI +
19 - 0 . 3 2 3 + XXXXXXXXI +

2 0 - 0 . 1 5 7 + XXXXI +
2 1 0 . 0 4 8 + IX +
2 2 0 . 0 8 3 + IXX +

23 0 . 3 2 6 + IXXXXXXXX +

24 0 . 3 6 9 +  IXXXXXXXXX +

25 0 . 2 9 8 +  IXXXXXXX +
26 0 . 128 +  IXXX
27 - 0 . 0 1 5 +  I +

28 - 0 . 1 9 3 +  XXXXXI +

29 - 0 . 3 8 3 +  XXXXXXXXXXI +

30 - 0 . 3 9 1 +  XXXXXXXXXXI +

31 - 0 . 3 2 3 +  XXXXXXXXI
32 - 0 . 2 2 9 +  XXXXXXI +

33 - 0 . 0 8 5 + XXI +

34 0 . 1 1 6 +  IXXX +

35 0 . 1 1 2 +  IXXX +

36 0 . 1 3 9 +  IXXX
37 0 . 1 6 5 +  IXXXX +

38 0 . 0 8 3 +  IXX
39 - 0 . 0 5 0 + X I +

40 - 0 . 1 5 5 +  XXXXI +

41 - 0 . 1 2 0 +  XXXI ■f

42 - 0 . 1 7 4 4  1 » V V V T
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Rural/LP Alcohol-Involved F a ta l i t y  Data Parameter
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■TER VARIABLE TYPE FACTOR ORDER ESTIMATE ST. ERR. T
1 ELSE AR 1 1 - 0 . 2 4 5 S 0 .1 2 4 7
2 ELSE AR 3 - 0 . 5 3 2 1 0 .1 1 6 8
3 ELSE AR 3 6 -0 .4 B G 7 0 .1 1 1 6

RESIDUAL SUM OF SQUARES = Z S 9 6 .71 24 60  (BACKCASTS EXCLUDED)
DEGREES OF FREEDOM = 43
RESIDUAL MEAN SQUARE = 5 5 .0 3 4 9 4 8

1 PAGE 5 AGGREGATED COUNTY DATA

ACF VARIABLE IS RELSE. MAXLAG=20./

NUMBER OF OBSERVATIONS -
6 6

MEAN OF THE (DIFFERENCED) SERIES = - 0 . 1118
STANDARD ERROR IDF THE MEAN = 0 . 8936
T-VALUE OF MEAN (AGAINST ZERO) = - 0 . 1252

AUTOCORRELATIONS

1 - 12 - . 0 4 - . 1 5  - . 0 6  - . 0 5  - . 1 3  - . 1 7 . 1 2 - . 0 9
ST . E .  .1 2 .1 2  . 1 3 .1 3  . 1 3  .1 3 . 13 .1 3

1 3 - 2 0  . 2 0 . 2 6  - . 0 8  - . 1 5  - . 1 3  . 1 0  - . 15 .0 3
ST . E .  . 1 5 .1 5  .1G . 1 G .1 6  .1 6 .1 7 .1 7

PLOT OF SERIAL CORRELATION

- 1 . 0  -

o\to01COo

. 4  - 0 . 2  0 . 0  0 .2 0 . 4
LAG CORR. +—

r

1 - 0 . 0 3 5
1

+ X I +
- 0 . 1 5 0 + XXXXI +

3 - 0 . 0 6 3 + xx r +
4 - 0 . 0 5 4 + X I +
5 - 0 . 1 2 8 + XXXI +
6 - 0 . 1G5 + XXXXI +
7 0 . 1 2 3 + IXXX +
8 - 0 . 0 9 1 + XXI +
9 - 0 . 1 6 7 + XXXXI +

1 0 0 . 2 4 9 + IXXXXXX+
1 1 0 . 0 5 5 + IX +
1 2 - 0 . 2 2 4 +XXXXXXI +
13 0 . 2 0 0 + IXXXXX +
14 0 . 2 5 9 + IXXXXXX +
15 - 0 . 0 7 7 + XXI +
16 - 0 . 1 4 8 + XXXXI +
17 - 0 . 1 3 4 + XXXI +
18 0 . 1 0 1 + IXXX +
19 - 0 . 1 4 7 + XXXXI +
2 0 0 . 0 3 3 + IX +

. 13
.2 5
.1 4

.0 6

.1 4

O.S O.B 1 . 0  
• -  +

RATIO 
-1  .9 7  
- 4 . 5 5  
- 4 . 3 6
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Rural/LP Alcohol-Involved F a ta l i t y  Data Parameter
Estimates and ACFs fo r  Immediate Implementation
and Gradual Impact Models ___________

E S T IM A T IO N  SV 8AC KCASTING  METHOD

R E L A T IV E  CHANOE IN  R ESIO UAL SUM OF SQUARES LESS THAN .1 0 0 0 6 - 0 4

SUMMARY OF THE MODEL

OUTPUT V A R IA B L E  —  ELSE 
IN PU T V A R IA B LE S  —  N O IS E  X I

V A R IA B L E  V AR . TYPE MEAN • T IM E D IFFERENCES
1 3

ELSE RANDOM 1 - 6 6  ( 1 - B  ) ( 1 - 8 )

X I B IN AR Y 1 -
1

6 6  ( 1 - B  ) ( 1 - 8
3

)

PARAMETER V A R IA B LE TYPE FACTOR OROER ESTIM ATE S T . ERR. T -R A T IO
1 ELSE AR 1 1 - 0 . 2 0 1 2 0 .1 2 7 5 - 1 . 5 6
2  ELS E AR 2 3 - 0 . 4 9 8 7 0 .1 1 9 7 - 4 . 1 7
3  ELSE AR 3 6  - 0 . 4 8 7 8 0 .1 1 1 7 - 4 . 3 7
4 X I UP 1 0  - 4 . 0 2 6 8 3 .7 6 0 2 - 1 . 0 7
5 X I SP 1 1 - 0 . 9 4 6 3  , 0 .1 3 3 9 - 7 . 0 7

R ESIO UAL SUM OF SQUARES •  2 5 0 0 .0 6 8 0 1 0  (BACKCASTS EXCLUDED)
DEGREES OF FREEOQM ■ 4?
R ESIO UAL MEAN SQUARE •  5 0 .8 3 7 6 1 7

I PAGE 7 AGGREGATED COUNTY OATA

ACF V A R IA B L E  IS  R E L 6 E . M A X L A G O O */

NUMBER OF OBSERVATIONS > 66
MEAN OF THE (O IFFE R E N C E D ) S E R IE S  •  - 0 . 0 9 4 3
STANOARO ERROR OF THE MEAN ■ 0 .8 7 1 7
T -V A L U E  OF MEAN (A G A IN S T  ZERO) •  - 0 . 1 0 8 2

AUTOCORRELATIONS

1 -  12 - . 0 3 - . 1 7 - . 0 5  - .0 9 - . 0 9  - . .1 7 .1 3 - . 0 7 - . 2 0 .2 7 .0 3  - .2 0
S T .E . .1 2 .1 2 .1 3 .1 3 .1 3 . 13 .1 3 .1 3 . 13 • 14 .1 5  ,.1 5

1 3 -  2 4 .2 1 .2 7 - . 1 0  - . .1 5 - . 1 6 .1 4  - . .1 7 .0 5 .0 5 - . 2 7 .2 2 .1 9
S T .E . .1 5 . • 6 .1 6 . 16 .1 7 .1 7 .1 7 .1 7 .1 7 .1 7 .1 8 .1 8

2 5 -  3 0 . 11 - . 0 5 .0 5 .0 3 - . 1 8  - . .1 2
S T .E . . 1 9 .1 9 .1 9 .1 9 .1 9  .. 19

PLOT OF S E R IA L CORRELATION

- 1 . 0 - 0 . 8  - 0 , 6  - 0 , 4  - 0 . 2  0 . 0  0 . 2  0 ,<
LAG

1 - 0 . 0 3 5
i

♦ X I *
2 - 0 . 1 7 0 ♦  X X X X I ♦
3 - 0 . 0 4 7 ♦  X I  ♦4 - 0 . 0 8 5 ♦  X X I ♦
5 - 0 . 0 9 3 ♦  X X I ♦
6 - 0 . 1 6 7 ♦ X X X X I ♦
7 0 . 1 3 0 ♦  IX X X  ♦
8 - 0 . 0 7 4 ♦ X X I ♦
9 - 0 . 2 0 2 ♦  X X X X X I ♦

10 0 . 2 6 7 ♦ IXXXXXXX
11 0 . 0 2 0 ♦ IX  ♦
12 - 0 . 2 0 4 ♦  X X X X X I ♦
13 0 .2 1 1  ' ♦ IX XXXX ♦
14 0 .2 7 2 ♦ IX X X X X X X *
15 - 0 . 0 9 7 ♦ X X I ♦
16 - 0 . 1 5 1 *  X X X X I ♦
17 - 0 . 1 5 9 *  X X X X I ♦IB 0 . 1 3 7 ♦  IX X X  ♦IB - 0 . 1 6 7 ♦  X X X X I *

2 0 0 * 0 4 7 ♦ IX  ♦
2T * 0 . 0 5 2 *  IX  ♦

•22 - 0 . 2 7 4 ♦X X X X X X X I ♦
23 0 . 2 2 3 ♦  IX XXXXX ♦
24 0 .1 8 7 ♦  IX X X X X  ♦
2 5 0 . 1 0 9 ♦  IX X X  ♦
26 - 0 . 0 5 4 *  X I ♦
27 0 .0 4 9 ♦ IK
70 A r t l *
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E S T IM A T IO N  BY 6ACKCASTING METHOD

R E L A T IV E  CHANGE IN  R ESIO UAL SUM OF SQUARES LESS THAN

SUMMARY OF THE MODEL

OUTPUT V A R IA B L E  - -  ELSE 
INPUT V A R IA B LE S  - -  NO ISE

V A R IA B LE  V A R . TYPE MEAN DIFFERENCES

ELSE RANDOM I - 6 6  ( 1 - 6  ) ( 1 - B  1i

X ! B IN AR Y 1 - G6 ( 1 - B  ) ( 1 - B  1I

PARAMETER V A R IA B LE TYPE FACTOR ORDER ESTIM ATE S T . ERR. T -R A T IO
1 ELSE AR I I - 0 . I B 9 9 0 .1 2 3 9 - 1 . 3 1
2 ELSE AR 2 3  - 0 .4 6 6 7 0 .1 1 0 6 - 3 . 9 4
3 ELSE AR 3 6 - 0 . 3 1 0 9 0 .1 1 6 7 - 4 . 3 0
4 X I UP 1 1 3 .3 3 2 7 3 .5 3 6 1 0 .9 4
3 X I SP t 1 - 0 .9 6 3 B  . 0 .1 3 6 0 - 6 . 1 6

R ESIO UAL SUM OF SQUARES •  2 4 1 3 .3 0 3 7 1 0  (BACKCASTS EXCLUOED)
OEGREES OF FREEOOM ■ 46
R ESIO UAL MEAN SQUARE •  5 2 .5 0 0 5 5 0

I PAGE 7  AGGREGATED COUNTY DATA

ACF V A R IA B L E  IS  R E LS E . H A X L A G « 3 0 ./

NUMBER OF OBSERVATIONS >
MEAN OF THE (D IF F E R E N C E D ) S E R IE S  •  
STANOARD ERROR OF THE MEAN •
T -V A LU E  OF MEAN (A G A IN S T  ZERO) "

AUTOCORRELATIONS

1 -  12 - . 0 4 - . 1 9 .0 3 - . 0 3  - . .0 9
S T .E . . 12 .1 2 . 13 . 13 .1 3

1 3 -  24 . 17 . 2 7  - .1 2 - . 1 6  -,. 11
S T .E . . 15 .1 3 .1 6 . 16 .1 6

2 3 -  30 . 11 - . 0 9 .0 7 .0 3  - , .1 0
S T .E . . 10 . I B .1 0 .1 6 .1 0

- 0 . 3 0 0 3
0 .0 0 2 3

- 0 . 3 4 0 3

12 .1 6 - . 0 9 - . 2 0 .2 3 .0 2  - .2 1
13 .1 3 . 13 .1 3 .1 4 .1 3 .1 3

13 - .1 3 .0 3 .0 4  - .2 9 .1 9 .1 9
17 .1 7 .1 7 .1 7 .1 7 .1 0 .1 0

- . 0 0
.19

PLOT OF S E R IA L CORRELATION

- 1 . 0 - 0 . 0  - 0 . 6  - 0 . 4 - 0 . 2  0 . 0  0 . 2
LAG CORR. ♦ — * -------J --------- * -------

1 - 0 * 0 3 6 ♦ X I ♦
2 - 0 . 1 0 7 ♦X X X X X I ♦
3 - 0 . 0 2 7 ♦ X I  ♦
4 - 0 . 0 3 4 ♦ X I
5 - 0 . 0 9 9 ♦ X X I ♦
6 - 0 . 1 2 4 ♦ X X X I ♦
7 0 . 1 6 3 ♦ IX X X X  ♦
0 - 0 . 0 9 4 ♦ X X I ♦
9 - 0 . 1 9 9 ♦ X X X X X I ♦

to 0 . 2 4 9 ♦ IX X X X X X *
11 0 .0 2 4 ♦ IX  ♦
12 - 0 . 2 1 2 ♦ X X X X X I ♦
13 0 .  ISO ♦ IX X X X  ♦
14 0 .2 7 4 IX X X X X X X *
13 - 0 . 1 2 2 X X X I ♦
16 - 0 . 1 3 3 X X X X I *
17 - 0 . 1 0 6 X X X I *
10 0 .1 3 1 IX X X X  ♦
19 - 0 . 1 3 1 X X X I ♦
2 0 0 . 0 4 9 IX  ♦
21 0 . 0 4 0 IX  ♦
2 2  ' - 0 . 2 0 9 XXXXXXXI *
23 0 .1 0 9 ♦ IXXXXX
24 0 . 1 9 2 ♦ IXXXXX
23 0 .  106 ♦ IX X X
26 - 0 . 0 B 7 x x  I
27 0 . 0 6 7 ♦
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4 %J 4.T
S T .E .

• i a
. i s

■
. I S

. 1 SI

. IS
- .  u s

. 2 0

- . 1 J
. 2 0

- .< £ /
. 2 0

-. J O  
. 2 0

- . 2 b
. 2 1

- . 1 3
. 2 2

.0 8

. 2 2

. 1 0

. 2 2

. 2 1

. 2 2

2 5 -  38 
S T .E .

.2 6
. 2 2

. 2 3

.2 3
.0 6
.2 3

. 0 1

. 2 3
- . 1 3

.2 3
- . 2 5

.2 3
- . 2 0

. 2 4
- .  18 

.2 4
- . 0 3

.2 4
- . 0 4

.2 4
- . 0 5

.2 4
.0 8
.2 4

3 7 -  45 
S T .E .

1 PAGE 3

. 2 0  .1 1  . 0 5  .01 

. 2 4  . 2 4  . 2 4  .2 5  
AGGREGATED COUNTY

- . 0 5
.2 5

DATA

- . 0 3
.2 5

- . 0 8
.2 5

- . 1 7
.2 5

- . 1 4
.2 5

PLOT OF SERIAL CORRELATION

- 1 . 0  - 0 . 8  - 0 . 6  - 0 . 4  - 0 . 2  0 . 0  0 . 2  0 . 4  O.G
LAG CORR. 1+11I1111+ 

1- 
1 1 1 11I1I111111111111+

1 0 .4 1 1
i

+ IXXXXX+XXXX
2 0 .  136 + IXXX +
3 0 . 0 2 4 + IX  +
4 - 0 . 0 7 6 + XX I +
5 - 0 . 1 5 5 + XXXXI +
6 - 0 . 2 8 5 XXXXXXXI +
7 - 0 . 3 2 7 XXXXXXXXI +
8 - 0 . 2 2 4 + XXXXXXI +
3 0 . 0 5 7 + IX  +

1 0 0 . 1 6 3 + IXXXX +
1 1 0 . 3 3 5 + IXXXXXXXX
1 2 0 . 2 4 7 +  IXXXXXX +
13 0 . 1 8 4 + IXXXXX +
14 0 . 2 2 8 + IXXXXXX +
15 0 . 1 8 7 +  IXXXXX +
1 G - 0 . 0 5 2 + X I +
17 - 0 . 1 3 1 + XXXI +
18 - 0 . 2 6 6 + XXXXXXXI +
13 - 0 . 3 0 3 +  XXXXXXXXI +
2 0 - 0 . 2 6 3 +  XXXXXXXI +
2 1 - 0 . 1 2 7 +  XXXI +
2 2 0 . 0 8 4 + IXX +
23 0 . 0 9 3 + IXX +
24 0 . 2 0 5 +  IXXXXX +
25 0 . 2 6 3 +  IXXXXXXX +
26 0 . 2 9 0 +  IXXXXXXX +
27 0 . 0 6 0 +  IXX +
28 0 . 0 1 2 + I  +
23 - 0 . 1 3 3 +  XXXI +
30 - 0 . 2 4 5 +  XXXXXXI +
31 - 0 . 2 0 3 +  XXXXXI
32 - 0 . 1 7 8 +  XXXXI
33 - 0 . 0 3 3 +  XI
34 - 0 . 0 4 2 + X I
35 - 0 . 0 5 1 + X I
36 0 . 0 7 9 + IXX
37 0 . 2 0 3 +  IXXXXX
38 0 . 1 1 2 +  IXXX
33 0 . 0 5 2 + IX
40 0 . 0 0 6 +  I
41 - 0 . 0 5 4 +  X I
42 - 0 . 0 2 7 ♦  X I
43 - 0 . 0 8 4 +  XXI
44 - 0 . 1 7 2 +  XXXXI

0.8 
— + —

1 . 0
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INPUT VARIABLES —  NOISE

VARIABLE VAR. TYPE MEAN TIME

UP RANDOM 1 -  GG

DIFFERENCES

PARAMETER VARIABLE TYPE FACTOR
1 UP MA 1
2 UP MA 2

ORDER ESTIMATE
1 - 0 . 7 0 0 8
2 - 0 . 4 5 B 9

ST. ERR. 
0 . 0 8 2 5  
0 . 11G5

T-RATIO
- 7 . 5 8
- 3 . 8 4

RESIDUAL SUM OF SQUARES = 4 0 3 .8 1 1 3 7 5  (BACKCASTS EXCLUDED)
DEGREES OF FREEDOM = G4
RESIDUAL MEAN SQUARE = G . 308553

1 PAGE 5 AGGREGATED COUNTY DATA

ACF VARIABLE IS  RUP. MAXLAG=20. /

NUMBER OF OBSERVATIONS = GG
MEAN OF THE (DIFFERENCED) SERIES = 1 .2 2 2 5
STANDARD ERROR OF THE MEAN = 0 .2 G 6 7
T-VALUE OF MEAN (AGAINST ZERO) = 4 .5 8 3 G

AUTOCORRELATIONS

1 -  1 2
o o— • - . 1 3 - . 0 8 • 1 7 - . 0 1 - . 1 3 - . 1 0 - . 1 1 .1 3 - . 0 6 .2 4  - .O G

S T .E . . 1 2 . 1 3 . 13 . 13 . 13 . 13 .1 4 .1 4 . 14 .1 4 .1 4  .1 5

1 3 -  20 - . 0 1 . 0 5 . 2 0 - . 1 7 .0 3 - . 0 4 - . 0 5 - .  1 2

S T .E . . 15 .1 5 . 15 . 15 .1 5 . 15 .1 5 . 1 G

PLOT OF SERIAL CORRELATION

- 1 . 0  - 0 . 8  -O .G  - 0 . 4  - 0 . 2  0 . 0  0 . 2  0 . 4  O.G 0 . 8  1 .0
LAG CORR. 11+1111+ 

K
I111+1111+1111+1111+111I+

1 - 0 . 2 1 8
1

+xxxxxr +
9 - 0 . 1 2 8 + XXXI +
3 - 0 . 0 7 8 + XXI +
4 0 . 1 7 2 + IXXXX +
5 - 0 . 0 0 5 + i  +

G - 0 . 1 3 2 + XXXI +
7 - 0 . 0 9 3 + XXI +
8 - 0 . 1 1 0 + XXXI +

8 0 . 128 + IXXX +
1 0 -O.OGO + XXI +
11 0 . 2 3 9 + IXXXXXX+
1 2 - 0 . 0 5 8 + X I  +

13 - 0 . 0 0 8 + I  +
14 0 . 0 5 0 + IX  +

15 0 . 199 + IXXXXX +
IS - 0 .1 G 7 + XXXXI +

17 0 . 0 2 7 + IX
i p -(1. 040 + XI
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SUMMARY OF THE MODEL

OUTPUT VARIABLE - -  UP 
INPUT VARIABLES —  NOISE

VARIABLE VAR. TYPE MEAN TIME DIFFERENCES

UP RANDOM 1- 66

X I BINARY 1- 66

PARAMETER VARIABLE TYPE FACTOR ORDER ESTIMATE S T . ERR. T -R A T IO
1 UP MA 1 1 - 0 .6 6 9 2 0 .0 9 6 2 - 7 . 1 7
2 UP MA 2 2 - 0 .4 4 5 8 0 .  1209 - 3 . 6 9
3 X I UP 1 0 1 .8 4 4 6 1 .8 6 7 9 0 .9 9
4 X I SP i I - 0 .2 0 3 2 1 .1 1 9 3 - 0 . 1 8

RESIDU AL SUM OF SQUARES * 3 3 5 .4 5 1 7 0 6  (BACKCASTS EXCLUDED)
DEGREES OF FREEDOM •  62
RESIDU AL MEAN SQUARE * 6 .3 7 8 2 5 3

.1PAGE 7 AGGREGATED COUNTY DATA

ACF V A R IA B LE  IS  RUP. M A X L A G O O ./

NUMBER OF OBSERVATIONS •
MEAN OF THE (DIFFERENCED) SERIES •  
STANDARD ERROR OF THE MEAN -
T-VA LU E OF MEAN (AG AIN ST ZERO) -

66 
1 .0 6 6 6  
0 .2 7 1 9  
4 .0 0 3 2

AUTOCORRELATIONS

1- 12 - . 1 6  - 06  - 03 . 19 .0 4  - . 1 0  - 0 6  - 07 .1 5 - . 0 6 .2 4  - . 0 4
ST E . . 1 2 13 13 . 13 .1 3 .1 3 13 13 .1 3 .1 4 .1 4 .1 4

1 3 - 24 .01 04 20  - .1 4 .0 3  - .0 4  - 0 8  - 09 - . 1 1 .1 9  - . 10 .0 4
ST E . .1 4 14 14 . 15 .1 3 .1 5 13 13 . IS . 13 .1 6 . 16

2 3 - 30 0 . 0 24 - 14 .0 6  - . 0 2  - 06
ST E . 16 16 16 . 16 . 16 16

“ LOT OF SERTAL CORRELATION

- 1 . 0  - 0 8  - 0 6 - 0 tb i © M © 0  0 2 0 4 0 . 6 0 . 8  1 . 0
LAG CORP. ♦ I t I I i i i i i i i i i i i i i i i i I I i I •f i 

i

1 - 0 . 1 6 4
i

♦ XXXXI
2 - 0 . 0 7 6 ♦ X X I
3 - 0 . 0 2 5 ♦ X I
4 0 . 1 9 0 ♦ IXXXXX
3 0 .0 3 8 ♦ IX
6 - 0 . 1 0 1 ♦  XXXI
7 - 0 . 0 7 9 X X I
8 - 0 . 0 7 3 ♦  XX I
9 0 .  133 ♦ IXXXX

10 - 0 .0 6 4 ♦ XX I
11 0 .2 4 3 ♦ IXXXXX
12 - 0 . 0 4 0 ♦ X I
13 0 . 0 1 2 ♦ I
14 0 .0 4 1 ♦ IX
13 0 .  196 ♦ IXXXXX
16 - 0 . 1 3 8 ♦ XXXI
17 0 .0 2 3 ♦ IX
18 - 0 . 0 4 4 ♦ X I
19 - 0 .0 7 B ♦ X X I
20 - 0 . 0 6 7 ♦ X X I
21 - 0 . 1 0 9 ♦  XXXI
22 0 .1 9 6 ♦ IXXXXX
2 3 - 0 . 1 0 4 + XXXI
24 0 .0 4 1 ♦  IX
23 0 .0 0 4 ♦ I
26 0 .2 3 5 ♦ IXXXXX)

311
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SUMMARY OF THE MODEL

OUTPUT VARIABLE 
INPUT VARIABLES

UP
NOISE

VARIABLE VAR. TYPE MEAN TIME DIFFERENCES

UP RANDOM I - 66

X I BINARY 1- 66

PARAMETER VARIABLE TYPE FACTOR ORDER ESTIM ATE S T . ERR. T -R A TIO
1 UP MA 1 1 . - 0 . 7 0 1 1 0 .0 9 4 5 - 7 .4 2
2 UP MA 4. 2 - 0 .4 5 2 2 0 . 1 2 1 2 - 3 . 7 3
3 X I UP 1 1 0 .G 9 3 9 2 .2 4 3 6 0 .3 1
4 X I SP 1 1 0 .6 0 5 9 1 .4 7 9 1 0 .4 1

RESIDUAL SUM OF SQUARES * 3 9 5 .6 Z 6 7 5 9  (BACKCASTS EXCLUDED)
DEGREES OF FREEDOM * 61
RESIDUAL MEAN SOUARE *  6 .4 8 0 9 6 3

1PAGE 7 AGGREGATED COUNTY OATA

ACF VA R IABLE IS  RUP. M AXLAG O O . /

NUMBER OF OBSERVATIONS 
MEAN OF THE ( 0 IFFERENCED) SERIES 
STANDARD ERROR OF THE MEAN 
T-VA LUE OF MEAN (AG AIN ST ZERO)

66
1 .0 6 0 9  
0 .2 7 2 7  
3 .9 6 4 4

AUTOCORRELATIONS

1-  12 - . 1 6 - . 0 0  - .0 3 .1 9 .0 3 .0 9 - . 0 5 . 10 .1 5  - .0 4 .2 3 - . 0 5
S T .E . . 1 2 .1 3 . 13 .1 3 .1 3 .1 3 .1 3 .1 3 . 13 .1 4 .1 4 .1 4

1 3 -  24 - . 0 1 .0 5 .1 9 - .  15 .0 3  - , .0 4 - . 0 7 .1 3  - .0 6 .1 8  - . 1 0 .0 4
S T .E . .1 4 .1 4 .14 .1 5 .1 5 . 15 .1 5 .1 5 .1 5 .1 5 .1 5 .1 6

2 5 -  30 . 0 1 .2 3  - . .14 .0 6 0 . 0 .11
S T .E . . 16 . 16 . 16 . 16 .1 6  .. 16

PLOT OF SE R IAL CORRELATION

- 1 . 0  - 0 . 0  - 0 . 6  - 0 . 4  - 0 . 2  0 . 0 0 . 4  0 . 6  0 . 6  1 .0
LAG CORR. ♦ -------- ♦ -------- +--------♦ ---------♦ ---------♦ ---------—

1 - 0 .1 6 3
I

♦ XXXXI
2 - 0 .0 7 0 ♦ X X I
3 - 0 .0 2 5 ♦  X I
4 0 .1 8 7 ♦  IXXXXX
5 0 .0 3 2 ♦ IX
6 - 0 .0 9 1 ♦ X X I
7 - 0 . 0 5 2 ♦ X I8 - 0 . 1 0 4 + XX XI
9 0 .1 4 7 ♦ IXXXX

10 - 0 .0 3 6 ♦ X I
11 0 .2 2 8 ♦ IXXXXX
12 - 0 .0 4 8 ♦ X I
13 - 0 . 0 1 2 ♦  I
14 0 .0 4 8 ♦ IX
15 0 . 1 0 2 ♦ IXXXXX
16 - 0 .1 4 8 + XXXXI
17 0 .0 3 3 ♦ IX
10 - 0 .0 3 8 ♦ X I
19 - 0 .0 6 6 ♦ X X I
20 - 0 . 1 2 9 ♦ XX XI
21 - 0 .0 6 1 ♦ X X I
22 0 .1 7 8 ♦ IXXXX
23 - 0 . 0 9 0 ♦ X X I
24 0 .0 3 9 ♦ IX

0 .0 0 9 ♦ I
26 0 . 2 2 0 ♦ IXXXXXX
27 - 0 . 1 4 3 ♦ XXXXI
26 0 .  OR 1 . TV
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(
STATE O r  MIOHIflAH

61ST DISTRICT COURT
DONALO A . JOHNSTON 

ChHl Juogt 
CAROL S. IRONS 

M ICHACL R. SMOLCNSKI 

PATRICK C .fO W LE R  

JOEL P. HOCKSTRA 
JuO0H

H A LL OP JUSTICE 
GAANO RATIOS. M ICHIGAN 49903 

PHONE 10161 490-3378

JOSEP R. SOPER
Court Aamm iiuato* 

JANIS K. HAMMERLINO 
Oaouty CowN Ad«<n*tr»l<*

April 12, 1985

Please find enclosed a questionnaire that is intended to help evaluate some of the 
factors involved in implementing Michigan's 1983 O .U .I.L . law. Please take the five  to 
ten minutes necessary to complete a ll of the questions. Your assistance is obviously 
crucial in collecting th is  information. The results should also prove useful in the 
implementation of any future drunk driving countermeasures.

The code number in the upper right corner of the questionnaire is fo r recontact 
purposes only, your answers w ill be kept ABSOLUTELY CONFIDENTIAL. A ll published results 
w ill be presented only in multi-county geographical areas and under no circumstances 
w ill agencies or individuals be id en tified . This questionnaire is independent and not 
part of any project, task force, or study at the local, s tate , or national leve l.

When you have completed the questionnaire, please place i t  in the stamped, 
self-addressed envelope provided and drop i t  in the nearest mailbox.

I f  you have any questions or concerns about th is  questionnaire, please feel 
free to contact me at (616) 456-3278. THANK YOU VERY MUCH.

Sincerely yours

Josef R. Soper

Attach/
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BTATK OP MIOHIOAN
61ST d is t r ic t  c o u r t

DONALO A . JOHNSTON 
C rirtf Jwdgt

H ALL O f  JUSTICE 

GAANO RAPIDS. MICHIGAN 4S503 
PHONE 18161 486-3278

JOSCP « . SOPER 
Ceuo Aomm «u«ie* 

SANIS K. H A M M IR L IN O  
O«oulv CouH A d m n n ifa io f

C AROL S. IRONS 

M ICHAEL R. SMOLENSK! 

PATRICK C. IO W LE R  
JOEL P. HOEKSTRA 

Judpi

April 29, 1985

Dear

On or about April 15, 1985, you received a questionnaire dealing with 
Michigan's O .U .I.L . Law. This questionnaire concerned implementation of that 
law in your ju risd ic tio n .

As of th is  date, your questionnaire has not been received. I f  you have not 
already done so, i t  would be greatly appreciated i f  you would return the 
questionnaire. I f  i t  has been lost or misplaced, please contact me at (616) 
456-3278 or in writing and a replacement w ill be sent to you immediately.

Again, thank you for your cooperation.

Sincerely yours

Josef R. Soper

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



APPENDIX F 

Implementation Survey

316

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



317

PLEASE ANSWER THIS FIRST:

Were you in your current o ffice  of when the new Operating
Under the Influence of Liquor (OUIL) law went into effect April 1, 1983?

  YES, Please complete the survey.

  NO, Please stop and return the survey in the provided envelope.

INSTRUCTIONS

A fter reading the question care fu lly , place an "X" on the line  immediately 
above the point which most closely corresponds with how you fe e l.

- SAMPLE QUESTION

To what extent do you believe that computer technology has made the criminal 
ju s tic e  system more e ffic ien t?

NO TO A GREAT
EXTENT EXTENT

0 1 2 3 4 5 6 7 8 9  10

1. Prior to April 1, 1983, approximately how frequently did you receive information 
about the requirements of the new OUIL law?

MORE THAN
NEVER   TEN TIMES

0 1 2 3 4 5 6 7 8 9  10

2. How c le a rly  were the requirements of the new OUIL law communicated to you?

NOT AT VERY
ALL ....................................................................................................... CLEARLY

0 1 2 3 4 5 6 7 8 9  10

3. How much additional authority does the new OUIL law provide to you for dealing 
e ffe c tiv e ly  with drunk drivers?

NO ADDITIONAL MUCH ADDITIONAL
AUTHORITY AUTHORITY
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4. To what extent did you believe the new OUIL law required additional train ing  
of your personnel to insure successful implementation?

NO TO A GREAT
EXTENT ......................................................................................................  EXTENT

0 1 2 3 4 5 6 7 8 9  10

5. To what extent was train ing actually provided prior to implementation?

QUITE
NONE ......................................................................................................  A LOT

0 1 2 3 4 5 6 7 8 9  10

6 . Some OUIL cases are handled by routine procedures. Others require extra processing. 
BEFORE implementation of the new OUIL law, what percentage of drunk driving cases 
would you estimate required additional processing?

0 100
PERCENT ............................... - ....................................................................  PERCENT

0 1 2 3 4 5 6 7 8 9  10

7. AFTER implementation of the new OUIL law, what percentage of drunk driving cases 
would you estimate required additional processing?

0 100
PERCENT .......................................................................................................... PERCENT

0 1 2 3 4 5 6 7 8 9  10

8. In your geographical area, how well do other agencies in the criminal justice  
system coordinate the handling of drunk driving cases with your agency under 
the new OUIL 1 aw?

NOT WELL ......................................................................................................  VERY WELL
0 1 2 3 4 5 6 7 8 9  10

9. By what percentage should your operating budget have increased to e ffe c tiv e ly  
implement the new OUIL law?

0 100
PERCENT ..........................................................................................................  PERCENT

0 1 2 3 4 5 6 7 8 9  10

10. In re a l ity ,  by what percentage did your operating budget increase to implement 
the new law?

0 100
PERCENT ..........................................................................................................  PERCENT

0 1 2 3 4 5 6 7 8 9  10

11. Within your ju ris d ic tio n , meetings to discuss implementation of the new OUIL law 
were held:

VERY
NEVER ....................................................................................................... OFTEN

0 1 2 3 4 5 6 7 8 9  10
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( 12. In terms of actually reducing alcohol-involved fa ta lit ie s  in your ju risd ic tio n ,
the new OUIL law has had:

NO TREMENDOUS
IMPACT ............................................................................................................  IMPACT

0 1 2 3 4 5 6 7 8 9  10

13. Below is an alphabetical lis tin g  of key PARTICIPANTS in the criminal justice  
system. Please rank the three who most AIDED your implementation of the new law 
(on the le f t  side, using "1" for most aided, and so fo rth ). Then please rank 
three who most HINDERED your implementation of the law (on the righ t side). 
Please read the l is t  of actors before answering.

AIDED. HINDERED

A. ______  Appelate Courts ______
B. . Chiefs of Police_________ ______
C. ______  Citizen Groups ______
D. ______  Correctional Agencies ______
E. ______  Defense Attorneys_______________
F. ______  D is tr ic t Court Judges ______
G. ______  Patrol O fficers ______
H. ______  Prosecutors ______
I .  ______  Sheriffs________________________

J. Other:

14. Below is a lis tin g  of key FACTORS in the criminal ju s tice  system. Just as you 
answered question 13 above, please rank order the three factors that most 
AIDED your implementation of the new law. Then rank the three that most HINDERED 
your implementation of the law. Please read the l is t  of factors before answering.

AIDED HINDERED

A. ______  The Law I ts e lf
B. ______  Competition for Resources
C. ______  Public Attitudes Toward Drunk

Drivers
D. ______  Standard Operating Procedures

in Other Agencies
E. ______  Technology
F. ______  Other Existing Laws
G. ______  Communication Between Key Actors

in the Criminal Justice System
H. ______  Public Attitudes Toward Alcohol

Abuse Generally
I . Other: __________________________
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16. Please l is t  below any major steps you took 
to implement the new OUIL law. I f  there 
was a clear sequence, please put the steps 
in order from f i r s t  to la s t.

What key actors such as judges, 
prosecutors. Sheriffs , agency 
directors, or others were involved 
at each step.

17. Are the steps lis ted  above, in question 16, in sequence? YES

NO
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ACF VARIABLE IS AREA1. /

NUMBER OF OBSERVATIONS = SO
MEAN OF THE (DIFFERENCED) SERIES = 2 2 . 51 G 7
STANDARD ERROR OF THE MEAN = 0 . 3 5 8 3
T-VALUE OF MEAN (AGAINST ZERO) = 23 .4 9G 2

(
AUTOCORRELATIONS

1 -  1 2  

S T .E .
. 4 0
. 1 3

. 3 7  

. 16
. 17 
. 17

- . 1 4
. 1 7

- . 2 0  

. 17
- . 3 8

. 1 8
- . 3 1

. 1 9
- . 1 2

. 2 0

- . 0 5
. 2 0

. 16 

. 2 0

. 3 0  

. 2 0

. 33

. 2 1

13 -  24 
ST .E .

. 3G .2 6
. 2 3

. 1 7

. 2 3
- . 0 4

. 2 4
- .  14 

. 2 4
- . 2 4

.24
- . 3 6

.24
- . 2 3

. 2 5
- . 1 5

. 2 5
- . 0 1

. 26
. 18 
. 2 6

.1 5

.26

2 5 -  3G 
ST .E .

. 2 5  

. 2G
. 14
.2 6

0 . 0

. 2 6
- . 1 0

. 2 6
— *?? 

. 26
- . 2 9

.27
- . 3 1

.2 7
- . 2 4

.2 8
- . 1 3

. 2 8
- .  1 0  

. 28
- . 0 1

. 28
. 14 
.2 8

PLOT OF SERIAL CORRELATION

- 1 . 0  - O . B  —0 . S - 0 . 4  - 0 . 2  0 . 0  0 . 2  0 . 4  O.G O.G 1 . 0
LAG CORR. +-----------+

T

1 0 . 4 8 2
1

+ IXXXXX+XXXXXX
0 . 3 6 9 . + IXXXXXXX+X

3 0 . 1 6 9 + IXXX)!  +
4 - 0 . 1 3 5 + XXXI  +
5 - 0 . 2 0 5 + XXXXXI +
6 - 0 . 3 8 4 X+XXXXXXXXI +
7 - 0 . 3 1 2 +XXXXXXXXI +
8 - 0 . 1 1 7 + XXXI +
9 - 0 . 0 4 5 + XI

10 0 .  161 + IXXXX +
1 1 0 . 3 0 5 + IXXXXXXXX +
1 2 0 . 3 3 5 + IXXXXXXXX +
13 0 . 3 6 0 + IXXXXXXXXX +
14 0 . 2 6 2 + IXXXXXXX +
15 0 .  1 7 0 + IXXXX +
16 - 0 . 0 4 2 + XI  +
17 - 0 . 1 3 6 + XXXI  +
18 - 0 . 2 3 8 + XXXXXXI +
19 - 0 . 3 5 7 + XXXXXXXXXI +
2 0 - 0 . 2 3 3 + XXXXXXI +

21 - 0 . 1 4 6 + XXXXI +
2 2 - 0 . 0 0 7 + I  +

2 3 0 .  1 8 0 + IXXXX +
2 4 0 .  1 4 8 + IXXXX +
2 5 0 . 2 5 2 + IXXXXXX +

2 6 0 .  141 + IXXXX +

2 7 0 . 0 0 2 + I  +
2 8 - 0 . 0 9 6 + XXI  +
2 9 - 0 . 2 2 5 + XXXXXXI +
3 0 - 0 . 2 8 6 + XXXXXXXI ♦
31 - 0 . 3 1 3 + XXXXXXXXI +
3 2 - 0 . 2 4 0 + XXXXXXI +
33 - 0 . 1 5 9 + XXXXI  +
34 - 0 . 0 9 8 + XXI  +

3 5 - 0 . 0 0 6 + I  +
3R 0.14? + IXXXX +
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$ SUMMARY OF THE MOOEL
OUTPUT VARIABLE —  AREA; 
INPUT VARIABLES -- NOISE
VARIABLE VAR. TYPE 
AREA I RANDOM

TIME

1 “  O 0* ( 4

Ef(•

PARAMETER VARIABLE TYPE
1 AREA1 AR
2 AREA 1 AR
3 AREA 1 AR

: t c r  o r d e r  e s t i m a t e  s r .  e r r .
1 I -0.4473 0.1240
2 3 -0.4641 0.133G
3 S -0.5843 0.1165

RESIDUAL SUM OF SCiUARES * 2344.3:3300 < 2ACKCAS75 EXCLUDED
DEGREES OF FREEDOM * 43
RESIDUAL MEAN SQUARE » 54.518255
IPAGE 6 MICHIGAN COUNTY DATA ANALYSIS

ACF VARIABLE IS RAREA1. 
MAXLAG«30./

XV .

NUMBER GF OBSERVATIONS
MEAN OF THE (DIFFERENCED; SERIES
STANDARD ERROR CF THE MEAN

SO
-0.2255
0.2257

T-VALUE OF MEAN (AGAINST ZERO! * -0.5958

AUTOCORRELATIONS -
5-
K<

1-
ST.

12
.E.

0.0 
. 13

0.0 -.03 -.05 .05 
.13 .13 .13 .13 .12 ,

.05 .05 

.13 .13
-.08 .05 
.13 .13

.08

.14 .14
13-
ST

24
.E.

. 11 

.14
.05 . 1 4 -.ci .o: 
.14 .14 .14 .14

0.0 
. 14

. 2 0 *.-;s
,14 .13

-.09 .04 
.15 .15

.15 - 

.15
.03 
. 15

25-
ST.

30
.E.

.19 

. 13
-.01 -.07 .01 -.05 
•16 .16 .16 .16

-.05 
. 16 ir

PLOT OF SERIAL CORRELATION

LAG CCRR.
1.0- + ~--.0.8 -0.6 -0.4 -0.2 0.0 v,.2 0.4 *;•.6 0.8 : .u V

\

3
4 
3
6
7
8 8

10 11 
12
13
14 
13 
16 
17 
1615 
20 
21
23
24
25
26
27
28

- 0-0
- 0
- 00
- 0
- 0

0
- 0

0
0

- 000
0

- 0
0
0

- 0
- 0
- 0

0
0

- 0
0

- 0
- 0

.004

. 0 0 1  

.078 

.065 

.053 . 121 

.OSO 

.046 

.082 

.052 

.081 

. 166 

. 109 

.054 

.141 

.012 

. 0 1 2  

.003 

. 19S 

.087 

.085 

.040 

.146 

.032 

.187 

. 0 1 0  

.073 .0‘3

I
r< i

(i:x•d

IXX
IXXXIX
i x x x x

IX
IX XXX

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



AREA-1 Alcohol-Involved F a ta l i t y  Data Parameter
Estimates and ACFs fo r  Immediate Implementation
and Gradual Impact Models

325

  ------------------------
'  SUMMARY OF THE MODEL

OUTPUT VA R IABLE —  AREA1
INPUT VA R IABLES —  NOISE X I

VARIABLE VAR. TYPE MEAN TIME DIFFERENCES 
1 3

AREA1 RANDOM 1-  60 < 1 - 6  > <1 - 0
1 3

X I BINARY 1 -  SO < 1 -0  ) ( I - B

PARAMETER VARIABLE TYPE FACTOR ORDER ESTIMATE S T . ERR. T -R A T IO
1 AREA1 AR 1 1 - 0 .4 9 3 1 0 .1 2 3 9 - 3 . 9 8
2  AREA1 AR 2 3 - 0 .3 2 4 2 0 .1 4 0 3 - 2 .3 1
3 AREA1 AR 3 6 - 0 .6 2 3 S 0 .1 1 5 6 - 5 . 4 0
4 X I UP 1 0 1 4 .5 6 2 8 5 .7 9 9 4 2 .5 1
5 X I SP I 1 - 0 .0 5 3 6 0 .4 0 9 8 - 0 . 1 3

RESIDUAL SUM OF SQUARES •  2 0 7 5 .0 3 8 8 1 0  (BACKCASTS EXCLUDED)
DEGREES OF FREEDOM * 41
RESIDU AL MEAN SQUARE •  5 0 .6 3 0 2 1 5

1 PAGE S MICHIGAN COUNTY DATA AN ALYSIS

ACF VA R IABLE IS  RAREA1. M A X L A G O O ./

NUMBER OF OBSERVATIONS •  60
MEAN OF THE (DIFFERENCED) SERIES -  - 1 .0 5 8 0
STANDARD ERROR OF THE MEAN - *  0 .0 7 7 3
T-VA LU E OF MEAN (AG AIN ST ZERO) •  - 1 .2 0 6 0

AUTOCORRELATIONS

1-  12 0 . 0 - . 0 1  - .0 7 0 . 0 .01 - . 1 6  - , .0 9 . 0 2 - . 0 9 .0 3 .0 6 - . 2 2
S T .E . .1 3 .1 3 . 13 .1 3 . 13 . 13 . 13 . 13 . 13 .1 4 . 14 .1 4

1 3 -  24 .0 9 . 1 2 . 2 2 - . 0 4  - , .0 3 - . 0 4  - .1 3 - . 0 7 - . 0 0 .01 . 1 0 - . 0 1
S T .E . .1 4 .1 4 .1 4 .1 5 . IS .1 5 . 15 . 15 . 15 . 15 . 15 . 15

2 5 -  30 .1 8 - . 0 3 .0 9 .0 3  - , .01 .0 4
S T .E . . 15 .1 6 . 16 .1 6 .1 6 . 16

PLOT OF S E R IA L CORRELATION

LAG
- 1 . 0  - 0 . 8  - 0 . 6  - 0 . 4  

CORR.
- 0 . 2  0 . 0  0 . 2  

I
♦ I  ♦1 - 0 . 0 0 3

2 - 0 . 0 0 6 ♦  I  ♦
3 - 0 . 0 6 9 ♦ X X I ♦
4 0 .0 0 5 ♦  I  ♦
5 0 . 0 1 0 ♦ I  ♦
6 - 0 . 1 5 9 ♦  XX XXI ♦
7 - 0 . 0 9 2 X X I
8 0 .0 2 3 IX
9 - 0 . 0 9 2 X X I

10 0 .0 2 6 IX
11 0 .0 6 0 IX X
12 - 0 . 2 1 5 XXXXXI
13 0 .0 9 3 IXX
14 0 .1 1 9 IXXX
15 0 .2 2 5 IXXXXXX
16 - 0 . 0 4 2 X I
17 - 0 . 0 2 7 X I
18 - 0 . 0 3 8 X I
18 - 0 . 1 3 2 XXXI
20 - 0 . 0 7 4 X X I
21 - 0 . 0 8 2 XX I
22 0 . 0 1 1 I
23 0 .1 0 3 IXXX
24 - 0 . 0 1 2 I
-> * * X I M I f

0 . 4  0 . 6  0 . 8  1 .0
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r? SUMMARY OF THE MODEL

OUTPUT VARIABLE — AREAI
INPUT VARIABLES — NOISE X I

VARIABLE VAR. TYPE MEAN TIM E DIFFERENCES
1 3

AREA1 RANDOM l - 60 (1 -B  ) ( 1 -B  I
i  < j

1

X I BINARY 1- 60
i  J

( 1 -B  ) ( t - B  11

PARAMETER VA R IABLE TYPE FACTOR OROER ESTIMATE S T . ERR. T -R A T IO
1 1 AREAI AR 1 1 - 0 .4 5 9 3 0 .1 2 5 7 - 3 . 6 5

2 AREAI AR 2 3 - 0 .4 8 1 9 0 .1 4 2 2 - 3 . 3 9
3  AREAI AR 3 6  - 0 .5 6 9 3 0 .1 2 4 1 - 4 . 5 9
4 X I UP 1 1 0 .0 1 3 7 0 .1 8 5 6 0 .0 7
5 X I SP 1 1 - 2 .6 0 1 0 4 .0 3 0 4 - 0 . 6 5

RESIDUAL SUM OF SQUARES *  2 2 1 4 .9 1 4 9 5 0  (BACKCASTS EXCLUDED)
DEGREES OF FREEOOM •  40
RESIDUAL MEAN SQUARE -  5 5 .3 7 2 9 7 4

1PAGE 8  M ICHIGAN COUNTY DATA ANALYSIS

ACF VA R IABLE IS  RAREA1. M A X L A G -3 0 ./

NUMBER OF OBSERVATIONS -  60
MEAN OF THE (D IFFER EN CED ) SE R IES *  - 0 .7 0 1 1
STANDARD ERROR OF THE MEAN - ■  0 .9 0 4 6
T-VALUE OF MEAN (AG AIN ST ZERO) -  - 0 .7 7 5 0

AUTOCORRELATIONS

1-  12 0 . 0 0 . 0  - , .0 7 - . 0 9 - . 0 1 - . 1 2 - . 0 9 .0 6  - , . 10 .0 6 .0 7 - . 1 8
S T .E . .1 3 .1 3 . 13 . 13 . 13 .  13 .1 3 • 13 . 13 .1 3 .1 4 .1 4

1 3 -  24 .0 9 •  10 . 12 .0 3 .0 3 0 . 0 - . 2 0 - . 0 9  - , .0 8 . 0 2 .1 3 . 01
S T .E . .1 4 .1 4 .1 4 .1 4 .1 4 .1 4 .1 4 .1 5 .1 5 .1 5 .1 5 . 15

2 5 -  30 . 2 0 0 . 0  - . . 10 .01 - . 0 4 - . 0 6
S T .E . . 15 . 16 . 16 .1 6 . 16 .1 6

PLOT OF S E R IA L CORRELATION

- 1 . 0  - 0 . 0  - O .S  - 0 . 4  - 0 . 2  0 . 0  0 . 2  0 . 4  0 . 6  0 . 8  1 .0
LAG CORR. iiiiiii♦iiii♦iiii♦iiii♦iiii♦

1 - 0 . 0 0 2
i

♦  I
2 - 0 . 0 0 3 ♦ I
3 - 0 . 0 6 8 ♦  X X I
4 - 0 .0 7 7 ♦ X X I
5 - 0 . 0 1 0 ♦ I
6 - 0 .1 1 7 ♦ XXXI
7 - 0 .0 B 6 ♦ X X I
8 0 .0 6 1 ♦ IX X
9 - 0 . 0 9 5 ♦ X X I

10 0 .0 7 0 ♦  IX X
11 0 .0 6 0 ♦ IX X
12 - 0 .1 8 1 ♦ XXXXXI
13 0 .0 8 6 ♦ IX X
14 0 .0 9 5 ♦ IX X
15 0 . 1 1 0 ♦ IXXX
16 0 .0 2 5 ♦ IX
17 0 .0 2 6 ♦ IX
18 - 0 . 0 0 1 ♦  I
19 - 0 . 2 0 2 ♦ XXXXXI
2 0 - 0 . 0 9 0 ♦  X X I
21 - 0 .0 7 8 ♦ X X I
22 0 .0 2 5 ♦ IX
2 3 0 .1 3 4 ♦ IXXX
2i 0 . 0 1 0 ♦ I
? i n .  ia b *  t v w v .
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PLOT OF SERIAL CORRELATION

- 1 . 0  - O . B  - 0 . 6  - 0 . 4  - 0 . 2  0 . 0  0 . 2  0 . 4  O.S 0 . 0  1 .0
LAG CORR. + 1 I 1 1 1 1 1 1 1 1 1 1 + I\11114- 

*■ 
1 1 1 11\11 — + ~

1 0 . 4 8 3
i

+  I X X X X X + X X X X X X
2 0 . 2 0 0 + IXXXXX 4-

3 0 . 0 6 4 +  IXX 4*
4 0 . 0 1 7 + I +
5 - 0 . 1 6 7 + XXXXI 4*
S - 0 . 1 2 3 + XXXI 4*
7 - 0 . 1 0 5 + XXXI 4-
8 0 . 0 6 1 + IXX 4*

S 0 . 0 7 S + IXX 4-
1 0 0 . 2 1 6 + IXXXXX 4-

1 1 0 . 2 6 8 + IXXXXXXX+
1 2 0 . 4 2 4 *• IXXXXXXXX+XX
13 0 . 3 7 7 + IXXXXXXXXX+
14 0 . 2 7 0 4* IXXXXXXX 4-
I S - 0 . 0 1 0 + r +
16 - 0 . 1 7 4 4* XXXXI -4.

17 - 0 . 2 6 7 4- XXXXXXXI 4-

1 8 - 0 . 2 6 2 + XXXXXXXI +
19 - 0 . 1 9 2 + XXXXXI +
2 0 - 0 . 0 5 5 4* XI 4-

2 1 0 . 0 4 9 4* IX +
0 . 0 9 6 4* IXX +

23 0 .  130 + IXXX 4*
24 0 . 2 0 2 4* IXXXXX 4*
25 0 . 0 0 4 + IXX 4*
26 0 . 0 0 4 + I  . 4*
27 - 0 . 0 2 6 + XI 4-
28 - 0 . 1 6 0 + XXXXI 4*

29 - 0 . 3 2 8 + XXXXXXXXI +
30 - 0 . 2 5 4 + XXXXXXI 4-

31 - 0 . 1 5 2 + XXXXI 4-

32 - 0 . 1 0 0 + XXXI 4*
33 - 0 . 0 7 8 + XXI +

34 0 . 0 0 6 4* I +

35 - 0 . 0 1 2 4- I 4*
36 0 . 0 0 8 + I 4-

1 PAGE 4 MICHIGAN COUNTY DATA ANALYSIS
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SUMMARY OF THE MODEL

. ..  OUTPUT V A RIABLE —  AREA2 
'  INPUT VARIABLES —  NOISE

VARIABLE

AREA2

VAR. TYPE 

RANDOM

TIME 

1 -  SO

DIFFERENCES 1 3
( l - B  1 ( 1 - B  >

PARAMETER VA RIABLE TYPE FACTOR ORDER ESTIMATE ST. ERR. T-RA TIO
1 AREA2 AR 1 1 - 0 . 2 1 2 S 0 . 1 3 4 7 - 1 . 5 8
2 AREA2 AR 2 3 - 0 . 7 3 4 3 0 . 0 9 2 4 - 8 . 2 7
3 AREA2 AR 3 G - 0 . 5 8 2 8 0 . 1 2 1 4 - 4 . 6 0

«■
f
.1*

. V

RESIDUAL SUM Or SQUARES *
DEGREES OF FREEDOM *
RESIDUAL MEAN SQUARE 

1PAGE 6 MICHIGAN COUNTY DATA ANALYSIS

4 9 1 0 . 0 5 6 3 4 0  (BACKCAST= EXCLUDED) 
43

1 1 4 . 1 8 7 3 5 7

ACF V A RIABLE IS  RAREA2 
M A X L A G - 3 0 . /

NUMBER OF OBSERVATIONS 
MEAN OF THE ( DIFFERENCED) SERIES 
STANDARD ERROR OF THE MEAN 
T -VALUE OF MEAN (AGAINST ZERO)

GO
- 1 . 4 5 9 5  

1 . 3 1 5 5  
- 1 . 10S5

AUTOCORRELATIONS

1 -  12 
S T . E .

1 3 -  24  
S T . E .

2 5 -  30  
S T . E .

0 6
13

- . 2 0
. 1 3

0 . 0  
. 1 2  .

. 12 -  

. 13
. 2 0
.1 4

0 . 0
. 1 4

.0 2

.1 4
.11
.1 4

- . 1 2
. 1 4

. 0 9

. 1 4
- . 0 1

. 1 4
- . 0 7

.1 4

14
15

. 2 0

.1 5
- . 0 6

. 1 5
.0 9  - ,  
.15

.01

.1 5
- . 1 4  - .  

. 1 5
. 02 
. 16

- .O S  
. 16

0 . 0  
• 1 o

0 . 0  
. 16

.0 9  

. 16
.0 2  
• 13

04  
16 
r -

. 0 5

. 1 6
. 1 4  -  , 
. 13 . 1G

.1 6

.1 6
.01 
. 1 s

ft'"
8*
S"
Bv-

'f

r-
f

a .

I

£

PLOT OF S E R IA L  CORRELATION

- 1 . 0  - 0 . 8  - 0 . 6  - 0 . 4  - 0 . 2 0 . 0  0 . 2  0 . 4 . s o . e i . o &
LAG CORR. •itiit♦itit♦iiiiiiiiit»i►tiii♦tiii♦tii♦IIiI♦

1 - 0 . 0 5 3
t

♦ x ;  + r

i . - 0 . 1 9 8 * ; ; x x x x :  +
3 0 . 0 0 3 I r '•
4 0 . 1 2 3 ♦ IXXX *
5 - 0 . 1 9 7 ♦ x x x x x :  *
6 0 . 0 0 3 ♦ i  ♦ V
7 - 0 . 0 2 2 x : *.j
8 O . t lO ♦ IXXX
9 - 0 . 1 1 6 ♦ XXXI

10 0 . 0 9 6 ♦ IXX <&•
11 - 0 . 0 1 4 I ■ •'
12 - 0 . 0 6 9 *  XX I  ♦
13 0 . 1 3 7 ♦ IXXX ♦ , e
14 0 . 1 9 7 ♦ IXXXXX ♦
IS - 0 . 0 7 6 X X I  ♦
16 - 0 . 0 7 0 ♦ XX I  ♦ h17 - 0 . 0 0 9 + I *
18 - 0 . 1 3 9 ♦ XXXI  ♦ •r

19 - 0 . 0 1 8 ♦ I  ♦ i .
20 - 0 . 0 3 6 ♦ X I  ♦ •
21 0 . 0 0 2 • I *
4,2 - 0 . 0 0 2 .  ♦ ♦
23 0 . 0 9 4 IXX *
24 0 . 0 2 2 IX  ♦

*•*/

23 - 0 . 0 3 9 ♦ X I  ■* K
26 0 . 0 4 7 ♦ I X * * >

121 0 . 1 3 5 IXXX ♦
'  2B - 0 . 1  1 1 .  / ; '  *
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X I

8 UHMARY OF THE HODEL

OUTPUT VA R IABLE —  AREA2 
INPUT VARIABLES —  NOISE

VARIABLE VAR. TYPE MEAN

AREAZ RANDOM

X I BINARY

TIME 

1-  60  

1-  6 0

DIFFERENCES
1 3 

( l - B  ) ( 1 - B
2 3 

( 1 -B  I ( 1 - B

PARAMETER VA R IABLE TYPE FACTOR ORDER ESTIM ATE S T . ERR. T -R A T IO
1 AREA2 
Z AREAZ
3 AREAZ
4 X I
5  X I

AR
AR
AR
UP
SP

- 0 .1 9 4 0  
- 0 .7 6 7 9  
- 0 .S 6 9 S  9•7289 
- 0 .7 8 6 9

0 .1 3 6 0
0 .0 9 Z 4
0 .1 2 3 2
6 .9 9 6 3
0 .3 4 9 4

- 1 .4 1
- 8 .3 1
- 4 . 7 7

0 . 9 7-Z.2B
RESIDUAL SUM OF SQUARES -  4 7 4 6 .6 9 9 2 0 0  (BACKCASTS EXCLUOED)
DEGREES OF FREEDOM •  41
RESIDUAL MEAN SQUARE « 1 1 9 .7 7 7 9 3 2

1PAQE 9 M ICHIGAN COUNTY OATA AN ALYSIS

ACF VA R IABLE IS  RAREAZ. M A X L A G -3 0 ./

&v
%y
10

r .e

NUMBER OF OBSERVATIONS 
MEAN OF THE (DIFFERENCED) SERIES 
STANDARD ERROR OF THE MEAN 
T -V A LU E  OF MEAN (AG AIN ST ZERO)

6 0
- 1 .9 0 9 9

2 .2 9 6 4
- 1 .1 6 1 3

AUTOCORRELATIONS

1-  12 - . 0 6 - . 1 9 . 0 1 . 0 9  - , .21 . 0 1 .0 3 . 1 1  - . .1 3  .0 6 - . 0 4 - . 0 6
S T .E . .1 3 .1 3 . 13 .1 3 .1 4 .1 4 .1 4 • 14 .1 4  .1 4 .1 4 .1 9

1 3 -  24 .1 3 . 2 1 - . 0 6 - . 0 9 .01 - . 1 9 - . 0 1 - . 0 6 .01  - . 0 2 .11 • 02
S T .E . .1 9 . 19 • 19 .1 9 .1 9 . 19 .1 6 .1 6 .1 6  .1 6 . 16 .1 6

2 9 -  30 - . 0 6 .0 7 .1 4 - . 1 2  - , .1 4 - . 0 1
S T .E . .1 6 • 16 • 16 .1 6 .16 .1 6

PLOT OF 8 E R IA L  CORRELATION

- 1 . 0  - 0 . 8  - 0 . 6  - 0 . 4  - 0 . 2  0 . 0  0 . 2  0 . 4  0 . 6  0 . 8  1 .0
LAO CORR. tii4 

H
 

1 1 1 1 ♦1111♦111t♦1t11411t14

1 - 0 . 0 9 7 ♦  X I
2 - 0 . 1 9 9 ♦XXXXXI
3 0 .0 0 6 ♦ I
4 0 .0 9 1 ♦  IX X
9 - 0 . 2 0 9 ♦ XXXXXI
6 0 .0 0 9 ♦  I
7 0 . 0 2 8 ♦ IX
8 0 . 1 0 7 ♦ IXXX
9 - 0 . 1 2 9 ♦ XXXI

10 0 .0 8 4 ♦  IX X
11 - 0 . 0 3 8 ♦ X I
12 - 0 . 0 6 3 ♦  X X I
13 0 .1 2 7 ♦  IXXX
14 0 . 2 1 3 ♦ IXXX
29 - 0 . 0 8 4 ♦ x x r
16 - 0 . 0 9 0 ♦  X I
17 - 0 . 0 1 9 ♦ I
18 - 0 . 1 4 7 ♦ XXXXI
19 -O .O O B ♦ I
20 - 0 . 0 9 9 ♦ X I
21 - 0 . 0 1 0 ♦ I
22 - 0 . 0 2 0 ♦ X I
23 0 .1 0 6 ♦ IXXX

✓ 24 0 .0 1 6 ♦ I
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SUMMARY OF THE MODEL

OUTPUT V A R IA B LE  — AREA2
INPUT VA R IABLES — NOISE X I

VAR IABLE VAR. TYPE MEAN TIM E DIFFERENCES
1 3

AREA2 RANDOM -  60  ( 1 -B  ) ( 1 -B
1 3

X I BINARY -  60  ( 1 -B  ) ( 1 -B

PARAMETER VARIABLE TYPE FAC OR ORDER ESTIMATE S T . ERR. T -R A TIO
1 AREA2 AR I - 0 .2 3 3 6 0 .1 3 3 7 - 1 . 8 7
2 AREA2 AR 3 - 0 .7 4 9 3 0 .0 9 3 3 - 7 . 8 7
3  AREA2 AR 6 - 0 .3 9 6 9 0 .1 2 2 9 - 4 . 8 6
4 X I UP 1 - 1 .3 6 9 0 3 .4 8 3 1 - 0 . 2 9
5  X I SP 1 - 1 .2 0 0 3 0 .7 3 6 0 - 1 . 6 3

RESXOUAL SUM OF SQUARES > 4 6 3 8 .0 8 3 3 7 0  (BACKCASTS EXCLUDED)
DEGREES OF FREEDOM ■ 40
RESIDUAL MEAN SQUARE ■ U S . 9 3 2 0 8 3

1PAQE 8  M ICHIGAN COUNTY DATA ANALYSIS

ACF V A R IA B LE  IS  RAREA2. M A X L A G O O ./

NUMBER OF OBSERVATIONS ■
MEAN OF THE (D IFFER EN CED ) SERIES •  
6 TANDARD ERROR OF THE MEAN •
T-VA LU E OF MEAN (AG AIN ST ZERO) -  ■

6 0
- 1 .1 3 6 0

1 .0 1 3 9
- 0 .8 6 4 6

AUTOCORRELATIONS

1-  12 - . 0 7 - . 2 5 . 0 2 .0 7 .2 2 . 0 2  - , .0 3 .0 8  - . . 1 0 .0 8 0 . 0 - . 0 6
S T .E . .1 3 . 13 .1 4 .1 4 .1 4 .1 4 .1 4 .1 4 .14 . 13 . IS .1 3

1 3 -  24 .1 3 .1 9 - . 0 7 .0 5  - . .0 4 - . 1 5 .01 - . 0 3 .01 . 0 2 . 1 0 . 0 2
S T .E . .1 3 .1 5 .1 5 .1 3 . 13 .1 3 .1 6 .1 6 .1 6 . 16 .1 6 .1 6

2 3 -  30 - . 0 3 .0 7 .1 3 . 12 - . .1 5 0 . 0
S T .E . .1 6 .1 6 . 16 .1 6  .. 16 .1 6

PLOT OF S E R IA L CORRELATION

- 1 . 0  - 0 . 8  - 0 . 6  - 0 . 4  - 0 . 2  0 . 0  0 . 2  0 . 4  0 . 6  0 . 8  1 .0
LAG CORR. ♦iiiiiIIIlliIIiiItitIlllI♦

1 - 0 . 0 7 3
i

*  X X I
2 - 0 . 2 3 2 XXXXXXI
3 0 .0 1 7 ♦ I
4 0 .0 6 9 ♦ IXX
3 - 0 . 2 1 7 ♦  XXXXXI
6 0 .0 1 9 ♦ I
7 - 0 . 0 3 3 ♦ X I
8 0 .0 8 1 ♦  IX X
9 - 0 . 1 0 1 ♦ XXXI

10 0 .0 7 7 ♦ IXX
I t - 0 . 0 0 3 ♦  I
12 - 0 .0 8 1 ♦ X X I
13 0 .1 3 4 ♦ IXXX
14 0 .1 8 1 ♦ IXXXXX
13 - 0 . 0 7 0 ♦ X X I
16 - 0 . 0 4 9 ♦ X I
17 - 0 . 0 4 0 ♦ X I
18 - 0 . 1 4 7 ♦ XXXXI
19 - 0 . 0 0 6 ♦  I
20 - 0 . 0 3 3 ♦ X I
21 - 0 . 0 1 3 ♦ I
2 2 0 .0 2 4 ♦ IX
2 3 0 .1 0 3 ♦ IXXX

0 .0 1 8 ♦ I
23 - 0 . 0 3 3 ♦ X I
26 0 .0 7 A « f V V
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ACF VARIABLE IS AREA3. /

NUMBER OF OBSERVATIONS = GO
MEAN OF THE (DIFFERENCED) SERIES = G.S1G7
STANDARD ERROR OF THE MEAN = 0 . 4 0 0 1
T-VALUE OF MEAN (AGAINST ZERO) = 17.ZBBS

AUTOCORRELATIONS

1-  12 . 43 . 18 . 0 5 - . 0 7 - . 3 3 -.20 - . 3 6 - . 3 6 .01 . 3 0 .31 .31
S T . E . . 13 . 15 . 16 . 1 6 . 1 6 . 1 7 . 1 7 . 1 8 .20 .20 .21 ■ ^  1

13 -  24 . 25 . I S . 0 8 - . 0 8 - . 3 2 - . 4 3 -.21 - . 0 7 . 0 7 . OG .1 5 .21
S T . E . 9 .23 . 2 3 . 2 3 .2 4 . 2 5 . 2 5 .2 5 . 2 5 . 25 .2 5

2 5 -  36 . 25 .0 8 .01 - . 1 5 -.21 -.22 - . 0 6 - . 1 6 - . 0 8 .0 8 .16 . 08
S T . E . .2G . 2G .2 6 . 2 6 .2 6 . 2 7 . 2 7 . 2 7 . 27 .2 7 . 2 7 . 2 7

PLOT OF SERIAL CORRELATION

-1.0 1 0 CD 1 O 0) -0.4 -0.2 0.0 0.2 0.4
LAG CORR. +—

- I
1 0.434 + :xxxxx+xxXXX

0. 1 73 + IXXXX +
3 0.051 + IX +
4 -0.063 + XXI +
5 -0.328 XXXXXXXXI +
6 -0.28G +XXXXXXXI +7 -0.364 XXXXXXXXXI +
6 -0.353 XXXXXXXXXI +

3 0.006 +  I

10 0.236 + IXXXXXXX +

1 1 0.310 + IXXXXXXXX +

12 0.308 + IXXXXXXXX +

13 0.248 + IXXXXXX +
14 0. 134 + IXXXXX +

15 0.080 + IXX +

16 -0.076 + XXI +

17 -0.321 +  XXXXXXXXI +

18 -0.428 +XXXXXXXXXXXI +

I S -0.215 + XXXXXI +

20 -0.074 + XXI
H  4

A 0.0G8 + IXX +

? 0.057 + IX
23 0. 148 +  IXXXX *

24 0.212 + IXXXXX +

25 0.246 + IXXXXXX +

26 0 . 082 + IXX +

27 0.006 I +

28 -0.152 XXXXI +

23 -0.211 + XXXXXI +

30 -0.217 + XXXXXI +

31 -0.062 + XXI +

32 -0.156 ♦ XXXXI ♦

33 -0.079 + XXI ♦
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6 UMMARY OF THE MODEL

OUTPUT V A R IABLE —  ABEA3 
INPUT VA R IABLES —  NOISE

VA R IABLE VAR. TYPE MEAN 

AREA3 RANOOM

TIME 

1- SO
DIFFERENCES 

1 2 (1-0 ) (1-0 )

PARAMETER VAR IABLE TYPE FACTOR
1 AREA3 AR 1
2  AREA3 AR 2

ORDER ESTIMATE 
2 - 0 .3 7 3 4
8  - 0 .4 6 2 2

S T . ERR. 
0 .1 1 3 7  
0 .1 3 7 2

T -R A T IO
- 3 .0 1
- 3 . 3 7

RESIDUAL SUM OF SQUARES •  3 3 6 .2 3 0 6 4 2  ( 8 ACKCASTS EXCLUDED)
DECREES OF FREEDOM •  43
RESIDUAL MEAN SQUARE •  1 3 .2 3 0 9 0 3

1PAGE 6  M ICHIGAN COUNTY DATA ANALYSIS

ACF VA R IABLE IS  RAREA3. 
M A X LA G «30./

NUMBER OF OBSERVATIONS •  60
MEAN OF THE (DIFFERENCED) SERIES •  - 0 .0 8 0 4
6 TANDARD ERROR OF THE MEAN ■ 0 .4 3 7 7
T-V A LU E  OF MEAN (AG AIN ST ZERO) *  - 0 .1 8 3 7

AUTOCORRELATIONS

1-  12 - . 2 0 - . 1 6 . 2 0 - . 2 4  - , . 1 2 .01 - . 1 6 - . 0 2 - . 0 3 .1 3 .0 8 .0 4
S T .E . .1 3 .1 3 . 14 .1 4 .1 3 .1 3 .1 3 .1 3 .1 3 .1 3 .1 6 .1 6

1 3 -  24 .0 3 .1 3  - .0 6 .0 6 .1 8  - , .2 7 .0 8 - . 0 3 .0 8 .0 9 - . 0 4 .1 4
S T .E . .1 6 .1 6 . 16 .1 6 .1 6 .1 6 .1 7 .1 7 . 17 .1 7 .1 7 .1 7

2 3 -  30 . 0 2 - . 0 4 .0 6 - . 0 6 ,0 9  - , .0 8
S T .E . .1 7 .1 8 .1 8 . 18 .1 8 .1 8

PLOT OF S E R IA L  CORRELATION

LAG CORA. ♦ 1 1 S 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ♦

1 - 0 .2 0 4
1

♦XXXXXI
2 - 0 . 1 6 4 ♦ XXXXI
3 0 . 2 0 2 ♦  IXXXXX
4 - 0 . 2 4 3 ♦XXXXXXI
3 - 0 . 1 1 6 ♦  XXXI
6 0 . 0 1 3 ♦ I
7 - 0 . 1 6 2 ♦ XXXXI
a - 0 . 0 1 7 ♦ I
9 - 0 . 0 2 7 ♦ X I

10 0 .1 4 9 ♦ IXXXX
11 0 .0 8 2 ♦ IX X
12 0 . 0 3 8 ♦ IX
13 0 .0 5 4 ♦  IX
14 0 .1 2 9 ♦ IXXX
13 - 0 . 0 6 4 ♦ X X I
16 0 .0 6 0 ♦ IX X
17 - 0 . 1 7 9 ♦ XXXXI
18 - 0 . 2 7 3 +XXXXXXXI
19 0 .0 8 4 ♦ IX X
2 0 - 0 . 0 2 9 ♦ X I
21 0 .0 7 8 ♦  IX X
22 0 .0 9 0 ♦  IX X
23 - 0 . 0 4 3 ♦ X I
2 4 0 .1 4 2 ♦  IXXXX
23 0 . 0 2 0 ♦ I
26 - 0 . 0 4 2 ♦ X I
27 0 .0 3 6 ♦ IX

✓ 29 - 0 .0 6 1 ♦ X X I
29 - 0 . 0 8 6 ♦ X X I
*ir» _ n i*»oo
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AREA-3 Alcohol-Involved F a ta l i ty  Data Parameter
Estimates and ACFs fo r  Immediate Implementation
and Gradual Impact Models

I

SUMMARY OF THE MODEL

OUTPUT V A R IA B LE  — AREAS
INPUT VA R IABLES — NOISE XI

VA R IABLE VAR. TYPE MEAN TIM E DIFFERENCES
t ?

AREAS RANOOM
1 L

1 -  60  ( 1 -B  ) ( 1 -B  1i
1 2

X I B INARY 1 -  6 0  ( 1 - 8  ) ( 1 -B  1i

PARAMETER VA R IABLE TYPE FACTOR ORDER ESTIMATE S T . ERR. T -R A T IO
1 AREAS AR 1 2  - 0 .6 0 6 2 0 .1 2 8 4 - 4 . 7 2
2 AREAS AR 2 0 - 0 .4 7 0 1 0 .1 3 9 6 - 3 . 3 7
3  X I UP 1 0  0 .0 0 5 7 0 .1 0 1 6 0 .0 6
4 X I 8 P 1 1 - 2 .2 0 6 9 4 .2 3 7 7 - 0 . 5 2

RESIDUAL SUM OF SQUARES •  5 0 4 .2 7 7 S 4 O  (BACKCASTS EXCLUDED)
DEGREES OF FREEDOM •  43
RESIDUAL MEAN SQUARE •  1 3 .5 0 7 0 5 7

1PA0E 8  M ICHIGAN COUNTY DATA AN ALYSIS

ACF V A R IABLE IS  RAREA3. M A X L A G -3 0 ./

* r

NUMBER OF OBSERVATIONS 
MEAN OF THE (D IFFER EN CED ) SERIES 
STANDARD ERROR OF THE MEAN 
T -V A LU E  OF MEAN (AG AIN ST ZERO)

AUTOCORRELATIONS

60
- 0 .1 1 4 1

0 .4 3 4 3
- 0 .2 6 2 0

1- 12 . 2 0  - . 1 5 . IB  - . 2 1 - . 1 4  .0 2  -
ST .E . .1 3  .1 3 .1 4  .1 4 .1 5  .1 5

1 3 - 24 . 0 6  .1 4 - . 0 0  . 0 0 - . 1 9  - . 2 7
ST . £ • . 1 5  .1 5 .1 6  .1 6 .1 6  .1 6

2 5 - 30 .0 5  - . 0 4 .0 5  - . 0 5 - . 0 0  - . 1 0
ST .E . . 1 7  .1 7 .1 7  .1 7 .1 7  .1 7

Y PLOT OF S E R IA L  CORRELATION
•I - I i<D©1o i©1too

0 . 2  0 . 0  0
5 • LAG CORR. ------ - + -------- ♦ ------

7 I
0. 1 - 0 . 1 9 6 ♦XXXXXI
r 2 - 0 . 1 5 5 X XXXI

3 0 .1 7 9 IXXXX
4 - 0 . 2 1 4 XXXXX1

i 5 - 0 . 1 4 0 XXXXI
6 0 . 0 1 7 I
7 - 0 . 1 6 4 XXXXI

i 0 - 0 . 0 1 2 I
9 - 0 . 0 3 7 X I

■ 10 0 .1 3 8 IXXX
11 0 .0 9 0 IX X

r 12 0 .0 3 9 IXi 13 0 .0 5 9 IX
14 0 .1 4 3 IXXXX
IS - 0 . 0 7 9 X X I
16 0 .0 7 5 IX X
17 - 0 . 1 9 3 XXXXXI
IB - 0 . 2 6 8 ♦xxxxxxxr
19 0 .0 8 2 IX X

; 20 - 0 .0 3 1 X Ijk 21 0 .0 6 1 IX X
22 0 .0 0 4 IX X
23 - 0 . 0 4 2 X I
24 0 . 1 3 9 IXXX

Y 2 5 0 .0 4 8 IX
26 - 0 . 0 4 0 ♦ X I*»“» A IS. 4

15 .1 5  .1 5
. 14
.1 5

.0 9

.1 5
.0 4
.1 5

0 0  - . 0 3  .0 6  .0 8  - . 0 4  .1 4  
17 .1 7  .1 7  .1 7  .1 7  .1 7

0 . 4  0 . 6  0 . 6  1 .0
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AREA-3 Alcohol-Involved F a ta l i t y  Data Parameter
Estimates and ACFs fo r  Gradual Implementation
and Gradual Impact Models

SUMMARY OF THE MODEL

OUTPUT V A R IABLE —  AREA3 
INPUT VA R IABLES —  NO ISE

VA R IABLE VAR. TYPE MEAN TIME DIFFERENCES 1 2
AREAS RANOOM 1- 60 (1 -B  ) ( 1 - B  1 

< *»
1

X I  BINARY 1- 01 0 1 © 1 ©
b

)

PARAMETER VARIABLE TYPE FACTOR ORDER ESTIM ATE S T . ERR. T -R A T IO
1 AREAS AR 1 2  - 0 .6 3 4 4 0 .1 1 0 8 - 5 . 7 2
2 AREA3 AR 2 9 - 0 .4 9 2 1 0 .1 3 4 9 - 3 . 6 5
3 X I UP 1 1 3 .3 9 3 0 2 .2 3 2 3 t «52
4 X I SP 1 I - 0 .9 7 8 1 0 .1 5 9 6 - 6 . 1 3

I
*7

RESIDU AL SUM OF SQUARES -  5 1 9 .3 0 4 2 9 1  (BACKCASTS EXCLUDED)
DEGREES OF FREEDOM •  42
RESIDU AL MEAN SOUARE ■ 1 2 .3 6 4 3 9 0

1PAGE 8  M ICHIGAN COUNTY DATA ANALYSIS

ACF V A R IA B LE  IS  RAREA3. M A X L A G -3 0 ./

NUMBER OF OBSERVATIONS 
MEAN OF THE ( DIFFERENCED) SERIES 
STANDARD ERROR OF THE MEAN 
T -VA LU E OF MEAN (AG AIN ST ZERO)

AUTOCORRELATIONS

60
- 0 .2 0 5 4

0 .4 1 9 2
- 0 .4 9 0 0

1- 12 - . 1 3 . 2 0 .2 3  - . .2 5  - . 16 .0 4 - . 1 5  - , .0 3 .0 3 . 12 . 1 0 . 0 2
ST..E . .1 3 .1 3 .1 4 .1 4 .1 5 . 15 .1 5 .1 5 .1 6 .1 6 .1 6 .1 6

1 3 - 24 .0 5 . 1 0  - . .0 4 .0 5  - , .1 5  - .2 4 .0 4 .0 4 . 1 0 .0 8  - .0 3 .1 3
ST,. £ . . 1 6 .1 6 . 16 . 16 .1 6 .1 6 .1 7 .1 7 .1 7 .1 7 .1 7 .1 7

2 5 - 30 - . 0 1 .0 5 .0 4 .0 5 .0 9  - .0 8
ST.,E . .1 7 .1 7 .1 7 .1 7 .1 7 .1 7

aLOT OF S E R IA L CORRELATION

- 1 . 0  - 0 , © I o . 6 - 0 ..4  - 0 . . 2  0 .. 0 0 . 2  0 ..4  0 . 6  0 ,.9  1 .. 0
LAG CORR. ♦ -------- ♦ --------------------♦ --------------------♦ ------

1 - 0 .1 3 1
I

♦ XXXI
2 - 0 . 2 0 0 ♦XXXXXI
3 0 .2 2 9 ♦ IXXX
4 - 0 . 2 4 8 ♦XXXXXXI
5 - 0 . 1 6 3 ♦ XXXXI
6 0 .0 4 5 ♦  IX
7 - 0 . 1 4 5 ♦ XXXXI
8 - 0 . 0 2 5 ♦ X I
9 0 .0 2 8 ♦  IX

10 0 .1 1 7 ♦  IXXX
11 0 . 1 0 2 ♦ IXXX
12 0 .0 1 9 ♦  I
13 0 .0 4 7 ♦  IX
14 0 . 1 0 1 ♦ IXXX
15 - 0 . 0 4 2 ♦ X I
16 0 .0 4 8 ♦  IX
17 - 0 .1 5 4 ♦  XXXXI
10 - 0 . 2 4 2 ♦ XXXXXXI
19 0 .0 3 9 ♦ IX
20 - 0 . 0 4 4 ♦ X I
21 0 . 1 0 0 ♦  IX X
22 0 .0 8 1 ♦ IX X
23 - 0 . 0 3 0 ♦ X I
24 0 .1 3 4 ♦ IXXX
? 3 - 0 . 0 0 6 ♦ I
26 - 0 . 0 4 8 ♦ X I

336
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198A L e g is la t io n
N othing  passed.

Per Se: .10
D rin k in g  Ages 21 y rs .
Dram Shop U«»s A p p lie s  to  businesses o n ly  (n o t p r iv a te  h o s ts ) and o n ly  I f  th e  person served was a lre a d y  

In to x ic a te d .
Open C on ta iner P ro h ib it io n s  None.
S ection  A08 G ra n t: Received $262,000 A lc o h o l/T ra f f ic  S a fe ty  G rant (8 a s lc  and Supplem enta l).
PBTs: A llow ed , re fu s a l Is  a dm iss ib le  In  c o u r t .

R efusa ls  to  Subm it, o r  I f  .10  BACs
Same p e n a lt ie s  as fo r  c r im in a l o ffenses  (see b e lo w ). L ie .  revoc. a re  a d m in is t ra t iv e ly  Imposed and 
a l l  hard  re vocs . (no r e s t r ic te d  H e .  a v a i l . ) .  L ie .  revocs. fo r  DffI and re fu s a l/ .1 0  BAC admin, can 
run e ith e r  c o n s e c u tiv e ly  o r  c o n c u rre n tly .

D r iv in g  under DWI Revoc. L icenses
1 s t O ffenses H ln . $500, mand. 30 days j a i l .
2nd Offenses H ln . $1000, mand. 90 days J a i l .

P e n a ltie s 3all/C oaaSvc llc ftevoc/R ehab/Therapy O ther

1 s t O ffense H ln . $250, Hand. 72 
consecu tive  
h rs .  J a i l ,

30 days h a rd , a da ln . 11c. 
re v o c . , <0 days r e s t r ic te d  
a da ln . 11c. re v o c ., rehab.

2nd O ffense » / ln  10 y rs . H ln . $500, Hand. 20 
consecu tive  
days J a i l ,

1 y r .  hard  a da ln . 11c. 
re v o c . , rehab.

P o ss ib le  
v e h ic le  
impoundment.

3rd  O ffense . / i n  10 y rs . H ln . $1000, Hand. 30 days 
J a i l ,

10 y r s .  hard  a da ln . 11c. 
re v o c . , rehab.

P o ss ib le
v e h ic le
impoundment.

M isce llan e o us :
Cannot re fu s e  BAC I f  d e a th /p h y s lc a l In ju r y  occurod.
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m u z  am

198* L e g is la t io n !
HB2307 ( c h .257) -  C la r i f ie s  th a t  I f  b lood Is  taken from  a " re fu s e r "  fo r  any reason, p o lic e  have 
r ig h t  to  a saiaple. In fo  on p r io r  c o n v ic tlo n s /p e n d ln g  charges are  adm iss ib le  ( a t  c o u r t 's  d is c re t io n )
any tim e  p r io r  to  s t a r t  o f  t r i a l .  Hew punishment fo r  0*1 and d r iv in g  w ith o u t 11c. Hand. 6 mos.
J a i l  b e fo re  any p a ro le /p ro b a tlo n  can be o ffe re d .

HB20Z7 ( c h .2 ) -  D e le tes  p ro v is io n  fo r  1 s t o ffe n d e rs  a llo w in g  p rob a tio n  and o n ly  f in e  Ins tead  o f 
o th e r p e n a lt ie s .

H621*9 (C h .67) -  Raised le g a l d r in k in g  age from  19 to  21 y rs .  o ld .  P rov ides 2 y r .  11c. revoc . I f
underage 0 *1 , o r  I f  2nd o ffe n s e  o f  underago possession.

Per Se: .10
D r in k in g  Age: 21 y rs .  (new)
Oram Shop Law: No s ta tu te ,  and case law does n o t appear to  support such 3rd  p a rty  l i a b i l i t y  In  absence

o f  s ta tu te .
Open C on ta in e r P ro h ib i t io n :  P a r t ia l :  I l l e g a l  to  d r in k  w h ile  d r iv in g .
S ec tion  *00  C ra n t: Received $701,*13 A lc o h o l /T r a f f ic  S a fe ty  C rant (B a s ic  and Supplem ental).

R efusa ls  to  Subm it:
1 y r .  ad m in , l i e .  r e v o c . ,  a d m is s ib le  as  e v id e n c e .

D riv in g  under Revoc. L ice n se :
C lass  1 misdemeanor, mand. *8  h rs .  J a i l ,  d o U ile  o r ig in a l  11c. revoc.

P e n a ltie s Jall/CommSvc Llcflevoc/Rehab/Therapy Other

1 s t O ffense C lass 1 
misdemeanor, 
Hand $250

Mand. 2* 
h r s .  J a i l .  
8 -2 *  h rs .  
comm. svc .

Mand. 90 days 11c. re v o c ., 
rehab.

OR p ro b a tio n , 
same p e n a lt ie s  
excep t no 
rehab , o r 
comm. svc.

1 s t O ffense I f  BAC le s s  than 
.20  and no In ju r y

Mand. $250. 8 -2 *  h rs .  
comm. svc .

Rehab. 30 days hard 11c. 
re voc , 60 days r e s t r ic te d .

OR p ro b a tio n , 
b u t same 
p e n a lt ie s  
(new ).

2nd O ffense w / ln  $ y rs C lass  1 
misdemeanor, 
mand. $500

Hand. 60 days 
J a i l

Mand. 1 y r .  hard 11c. 
re v o c ., rehab.

OR p ro b a tio n  
b u t same 
p e n a lt ie s .

3rd  O ffense  w / ln  S y rs C lass 5 
fe lo n y

Mand. 6 mos. 
J a i l

Mand. 3 y r s .  11c. re v o c ., 
rehab.

M isce llaneous :
J u r is d ic t io n s  may e s ta b lis h  minimum s e c u r ity  f a c i l i t i e s  fo r  drunk d r iv in g  J a i l  terms o f  le s s  than 
180 days.
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CALIFORNIA

19ft* Legislation!
SB1**1 (CH.326) -  Increases l i e .  revoc . to  3 y r s .  fo r  re fu s a l a f te r  2 p r io r  o ffe n se s .

581*11 (n o t y e t s igned by Governor) -  P rov ides fo r  11c. revoc. fo r  m inors who commit any DWI o ffense
(even where 11c. revoc. Is  no t p a r t  o f  e x is t in g  p e n a lt ie s  such 
as open c o n ta in e r v io la t io n ) .

B i l l s  pend ing , b u t expected to  pass (sess ion  ends August 31, 198*, a l l  have passed o r lg ln t ln g  house): 
SB1522 -  R e la te s  to  v e h ic le  Impoundment fo r  2nd and 3rd  o ffe n d e rs .

AB3Q3* -  DWI misdemeanor does n o t have to  occur In  presence o f  p o lic e  o f f ic e r  (as o th e r misdemeanors 
need to  b e ) . Example: In to x ic a te d  d r iv e r  In  c a r on road , bu t n o t d r iv in g  can be charged
w ith  DWI.

AB3832 -  T e ch n ica l change r e la t in g  to  p r io r  o ffe n se s  considered separa te  o ffe n se s .

AB3509 -  S ta tu t o r i ly  mandates no d r in k in g  and d r iv in g  as one term  o f  p ro b a tio n . DHV records  to  show 
d r iv e r  on p ro b a tio n . R equires p ro b a tio n  agreement to  In lcud e  mand. 2 days J a i l  i f  BAC .0 *  
w h ile  on p ro b a tio n . R equires a l l  p le a  bargained to  "w e t-re c k le s s  charge" to  be considered 
as a lc o h o l-o ffe n s e s  fo r  purposes o f  DVI sentence enhancement.

Per Se: .10
D rin k in g  Age: 21 y rs .
Dram Shop Law: L ia b i l i t y  s p e c i f ic a l ly  fo rb id d e n  by s ta tu te  a lthough  I t  Is  I l l e g a l  to  s e l l  to  in to x ic a te d

person ; BPI25602.
Open C on ta iner P ro h ib i t io n :  E x is ts .

R efusa ls  to  Subm it:
1s t r e fu s a l:  6 mos. adm in. 11c. re voc .
2nd r e fu s a l:  1 y r .  l i e .  revoc .
3rd r e fu s a l:  3 y r .  11c. re voc . (new)
I f  hea rin g  requested , re voc . stayed pending outcome.
Defendent has ch o ice  o f  te s ts .  I f  choose b re a th , p o lic e  can re q u ire  b lo o d /u r in e  fo r  drug d e te c tio n .

D r iv in g  under DWI Revoc. L icense :
1s t O ffe nse : Max. $500, 10 days-6 mos. J a i l ,  o r  p ro b a tio n , 10 days J a i l .
2nd O ffe nse : Max. $1000, 30 days-1 y r .  J a i l ,  o r  p ro b a tio n , maxx. 30 days J a i l .

Youth O ffender L e g is la t io n :
I f  co n v ic te d  o f  O i l ,  H e .  revoked u n t i l  16th b ir th d a y , 1 y r .  o r  p ee rlo d  s p e c if ie d  in  s ta tu te ,  
w hichever Is  lo n g e s t.

P e n a ltie s 3aU/CommSvc Llcftevoc/Rehab/Therapy O ther

1s t O ffense , no In ju r y  

I f  p ro b a tio n ,

OR

$390-500,

$390-5000,

$390-500,

96 h r s . -d  
mos. J a i l ,

*6  h rs . -6  
mos. J a i l ,

6 mos. H e .  revoc.

6 mos. 11c. revoc.

90 days r e s t r ic te d  H e .

_________
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Cdlfornli, oont.

P e n a ltie s O atl/C oM Svc Llcflevoc/Rehab/Therapy O ther

2nd o ffe n se  . / I n  5 y r s . ,  no 
In ju ry

I f  p rob a tio n  

OR

$375-1000,

$390-1000,

$390-1000,

90 days-1 
y r .  J a i l ,

10 days-1 
y r .  J a i l ,

W  h r s . - l  
y r .  J a i l ,

1 y r .  11c . revoc.

1 y r .  l i e .  revoc.

1 y r .  hard 11c . re v o c ., 2 
y r s .  r e s t r ic te d ,  1 y r .  
rehab.

--------------

3rd O ffense . / I n  5 y r s . ,  no 
In ju ry

I f  p ro b a tio n

$390-1000,

S390-1000,

120 days-1 
y r .  J a i l ,

120 days-1 
y r .  J a i l ,

3 y rs .  H e . revoc.

3 y rs  11c. re v o c ., 1 y r .  
rehab.

b th  O ffense . / I n  5 y r s . ,  no 
In ju ry

I f  p ro b a tio n

$390-1000,

Sane.

180 days
Ja il,

*  y r s .  11c . revoc.

1s t  o ffe n s e , In ju r y  occured 

I f  p ro b a tio n

$390-5000,

$390-1000,

90 days-1 
y r .  J a i l ,

5 days-1 y r .  
J a i l ,

1 y r .  11c . re v o c ., rehab. 

1 y r .  l i e .  re v o c ., rehab.

2nd O ffense . / I n  5 y r s . ,  
In ju r y  occured

I f  p ro b a tio n  

OR

$390-5000,

$390-1000,

$390-1000,

120 days-1 
y r .  J a i l ,

H ln . 120 days 
J a i l ,

30 days-1 
y r .  J a i l ,

3 y r s .  l i e .  revoc.

3 y r s .  l i e .  revoc.

1 y r .  hard l i e .  re v o c ., 2 
y rs .  r e s t r ic te d  l i e .  re v o c ., 
1 y r .  rehab.

3rd O ffense . / I n  5 y r s . ,  
n ju ry  occured

I f  p ro b a tio n

$1015-5000,

$390-5000,

2-<t y r s .  
J a i l ,

H ln . 1 y r .  
J a i l ,

5 y r s .  H e . revoc.

5 y r s .  l i e .  re v o c ., 1 y r .  
rehab.

R e s t itu t io n

V e h icu la r M anslaughter « h l le  
OWI t gross  neg ligence

<1-8 y r s .  J a i l

V e h icu la r M anslaughter o h l le  
OWI t n o t g ross  neg ligence

16 . o s . -♦  
y r s .  J a i l .

*  A l l  p e n a lt ie s  a ln .  mand. un less  noted.

P o ss ib le  1-30 day v e h ic le  Impoundments added to  above p e n a lt ie s .  Judge may o rd e r p re-sentence 
e v a lu a tio n . H a l t s  on p le a  b a rg a in s , In fo ,  a us t be recorded .

M isce llaneous:
P ro ba tio n  O f f ic e r  to  n o t i f y  v lc t la s  o f  a l l  sentencing  proceed ings and a ls o  g iv e  In fo ,  on v ic t im 's  
r ig h t  to  c i v i l  recovery  and o p p o r tu n ity  fo r  compensation f ro a  R e s t itu t io n  fu n d .

C

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



342

lO fA

198A L e g is la t io n :
HF2A8S •  M ajor r e v is io n  o f  p e n a lt ie s .

HF2A72 -  Open c o n ta in e r p r o h ib it io n ,  pa ren ts  to  be n o t i f ie d  o f  underage d r in k in g  v io la t io n s .

HF2235 -  r e la t in g  to  d r iv in g  under re voc . l i e .

Per Se: . 1 ] ,  .10  fo r  a d m in is tra t iv e  re v o c a tio n .
O rlnk lng  Age: 19 y rs .
Oram Shop Lav: Yes, 1123.92
Open C on ta iner P ro h ib i t io n :  new (see W 2A72).

R efusals to  S u b « lt ( a d m in is t ra t iv e ly  Imposed):
1st re fu s a l:  2A0 days. H e .  re voc . (was 180 d a y s ).
2nd re fu s a l:  S40 days 11c. revoc. (was 1 y r . ) ,  w o rk - re s tr ic te d  11c. a v a i l ,  a f te r  365 days.

,10 Admin. Revoc. P e n a ltie s  (re g a rd le s s  o f  c r im in a l d is p o s i t io n ) :
1st O ffense : 180 days 11c. revoc. (was 120 d a y s ), w o rk - re s tr ic te d  11c. a v a i l .
2nd O ffense : 1 y r .  11c. re v o c . (was 2AO d a y s ), w o rk - re s tr ic te d  11c. a v a i l .

P e n a ltie s Oall/CoaaSvc Llcflevoc/Rehab/Therapy O ther

1 s t O ffense S erious 
Misdemeanor, 
5500-1000, OR 
50-200 h rs . 
comm. svc.

Hand. A8  h rs . 
J a i l .

30-90 days. 11c. revoc.

2nd O ffense w / ln  8 y r s . Aggravated 
misdemeanor, 
a ln .  $750.

Mand. 7 days 
J a i l .

L ie .  re voc . u n t i l  re h a b ., 
r e s t r ic te d  11c. a v a i l .  I f  
p lead  g u i l t y .

Substance
abuse
e v a lu a tio n
ln -p a t le n t
tim e  can be
c re d ite d
a g a in s t
sentence.

3rd O ffense w /ln  6 y rs . C lass 0 
fe lo n y , a ln .  
$750.

H ln . 2 -8  y r .  11c. revoc. Substance
abuse
e v a lu a tio n
ln - p a t le n t
tim e  can be
c re d ite d
a g a in s t
sentence.

I f  s e rio u s  In ju r y  occured C lass 0 
fe lo n y , a ln .  
$750.

A d d it io n a l 1 y r .  11c. 
r e v o c . ,  w o rk - re s tr ic te d  
11c. a v a i l .

I f  death occured C lass 0 
fe lo n y , a ln .  
$750.

A d d it io n  6 y r s .  11c. revoc. R e s t itu t io n .

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



343

LOUISIANA 

19SA L e g is la t io n !
~HB10S1~'(Act 511) -  A llow s exemplary d «u g e s  ( In  s d d lt lo n  to  gene ra l and s p e c ia l damages) to  bp 

awarded when DWI caused In ju r ie s  occur.

S8612 (A c t *09 ) -  N on-sU bstantlve  te c h n ic a l changes r e la t in g  to  a de ln , 11c. revoc. procedures.

Per Set .10 
D rin k in g  Aget 10 y rs .
Dram Shop Laws No s ta tu te ,  except I l le g a l  to  s e l l  to  In to x ic a te d  person.
Open C on ta ine r P ro h ib it io n s  None.
Sec. AOS Grants Received $527,956 (B a s ic  o n ly . Has n o t y e t subm itted  Supplemental C rant In fo rm a tio n . 

W i l l  re ce ive  a d d it io n a l $391,971 when th a t  Is  done.)

R efusa ls  to  Subm it:
1st re fu s a ls  90 days hard admin. 11c. re v o c ., 90 days r e s t r ic te d  11c.
2nd r e fu s a l:  5A5 days hard  admin, l i e .  revoc.

A d m in is tra t iv e  L ie .  Revoc. fo r  • lO t
1s t O ffe nse : 90 days admin, l i e .  revoc.
2nd O ffense : 365 days hard admin. H e .  revoc .

DVI and D r iv in g  under Revoc. L icenses 
$300*500, mand. 7 days*6 mos. J a i l .

P e n a ltie s * Oall/ConwSvc LlcRevoc/Rehab/Therapy O ther

1 s t O ffense 

OH I f  p ro b a tio n

$125-500, 10 days-£ 
m s . j a i l ,

2 days j a i l  
o r  32 h rs .  
COWM. s v c .,

£0 days 11c. re v o c ., 
r e s t r ic te d  11c. a v a i l .

Rehab., In c lu d in g  
assessment.

2nd O ffense 

OH I f  p ro b a tio n

$300-500, 30 days-6 
■os. j a i l ,

15 days j a i l  
o r  30 days 
COWM. s v c .,

1 y r .  hard 11c. revoc.

Rehab., In c lu d in g  
assess*en t.

3rd O ffense Haw. $1000, & a o s .-5  
y r s .  J a i l ,

1 y r .  hard 11c. re v o c ., 
rehab. In c lu d in g  assessaent.

. t h  O ffense 10-30 y r s .  
hard la b o r  
Im prisonm ent.

1 y r .  hard 11c. revoc.

V e h ic u la r H oa lc lde  w h ile  M l $2000-5000, 2 -5  y r s .  
j a i l .

V e h icu la r In ju r y  w h ile  M I Haw. $500, and /o r £ 
■os. J a i l .

*  A l l  p e n a lt ie s  a re  w in . mand. un less  s ta te d .

M isce llaneous:
Owner o f  v e h ic le  n o t i f ie d  I f  ca r in vo lve d  in  DVI o ffe n s e .
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MASSACHUSETTS

1989 L e g is la t io n :
Approxim ate ly  11 b i l l s  pond ing , In c lu d in g :
HB5952 -  to  ro ls a  le g a l d r in k in g  ago to  21 y r s .  Has passed House, and In  Senate Ways A  Means 

Committee as o f  S /IS /6 9 .
S2152 -  E s ta b lis h e s  .10  pe r se o ffe n s e .
S2108 •  E s ta b lis h e s  .1 0  pe r se o ffe n se  and In c re a s e s /c la r i f ie s  c e re ta ln  o th e r p e n a lt ie s  f o r  repea t 

o ffe n d e rs .
H13S7 -  I n fo ,  on c o n v ic t io n  s h a l l  a ls o  be se n t to  es ta b lish m en t th a t  a lle g e d ly  served v io la t o r .
H2110 -  O e le tes  a b i l i t y  to  serve  sentence on weekends, evenings and h o lid a y s .
H2988 -  A d d it io n a l $100 p e n a lty  fo r  0*1 to  fund  V le t la  Compensation Fund.
H2688 -  Mandates d r iv e r  ed . courses to  In c lu d e  0*1 In fo .
H5589 -  Repeals p ro v is io n  re q u ir in g  0*1 v io la to r  to  g iv e  name and lo c a t io n  o f  e s ta b lish m en t th e re  

a lc o h o l was o b ta in e d .

Per Se: None.
O rln k ln g  Age: 20 y r s .
Oram Shop Law: I l l e g a l  to  s e l l  to  In to x ic a te d  person. Case law supports  3 rd  p a r ty  (dram shop) l i a b i l i t y

(138 (8 9 ) .
Open C on ta ine r P ro h ib i t io n :  S100-S00 (adopted 1982).

R efusa ls to  Subm it:
90 days adm in. 11c. re voc . I f  hea ring  requested , revoc. n o t s tayed .

D r iv in g  under DVI Revoc. L ice n se :
$200*500, mand. 7 days-2 y rs .  J a i l .

P e n a ltie s latl/CommSvc llcftevoc/R ehab/Therapy O ther

1 s t O ffense S100-1000, Hex. 2 days 
J a i l ,  38 
h rs .  comm, 
svc .

Hand. 1 y r .  11c. revoc.

OR 2 y rs .
p ro b a tio n * ,
$100*1000,

Max. 2 days 
J a i l ,  36 
h rs .  com * 
s v c .,

Hand. 30 days H e .  re v o c .,
H  day r e s id e n t ia l  tre a tm e n t 
program,

A d d it io n a l 
$200 assess­
ment to  sup­
p o r t  program.

2nd O ffense  w / ln  8 y rs .s $300-1000, Hand. 7 
d*yS‘ -2  y rs . 
J a i l ,  36 
h rs .  c o m . 
svc .

Hand. Y y r .  hard  11c. 
re v o c ., 1 y r .  r e s t r ic te d  
11c.

OR 2 y r s .  
p ro b a tio n *  I f  
never re c 'd  
b e fo re , 
S300-1000,

Hand. 7 
days-2 y rs .  
J a i l ,  36 
h rs *  co— . 
svc .

Hand. Y y r . .  hard l i e .  
re v o c ., 2 y r s .  r e s t r ic te d  
l i e . ,  1A day re s id e n t ia l  
trea tm en t program,

A d d it io n a l 
$200 assess­
ment.
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N u s«o i«U M ttit oo nt.

3rd O ffense e / ln  6 y r s . $500-1000, Mend. 60 
deys-2 y rs . 
J e l l ,  36 
h rs . coaa. 
s v c .,

Mend. 3 y r s .  herd l i e .  
re v o c ., 2 y r s .  r e s t r ic te d  
11c.

H oa lc lde  by N.V. -  1st 
O ffense

Hex. $5000, 1-10 y rs .  
J e l l ,

10 y r s .  11c. revoc.

H oa lc lde  by H .V . -  2nd 
O ffense

Hex. $5000, 1-10 y r s .  
J e l l ,

Peraenent 11c. revoc .

* No p ro b a tio n  a v a ila b le  I f  d e a th /s e rlo u s  In ju ry  occured.

M isce llaneous:
In  a l l  c o n v ic t io n s , c o u r t s h a l l  o b ta in  na»e and address o f  o s ta b lls h a c n t where defendent was served 
a lc o h o l p r io r  to  th e  v io la t io n .

c
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HICHICAM

198A L e q l . l . t lo m
A l l  s t i l l  pending In  C o a a ltte e . on recess u n t i l  September 11t 198b.

HB»397 -  Assesses 1 p t .  p e n a lty  fo r  open c o n ta in e r v io la t io n .  C urren t la v  has 2 p t .  p e n a lty .

HBAAA3 -  Assesses 3 p t ;  p e n a lty  fo r  v io la t io n s  o f  open c o n ta in e r law.

HBbb72 -  Adds aand. b8 h rs . j a i l  o r  80 days c o m . svc. fo r  2nd o ffe n d e rs . Changes 1 s t re fu s a ls  from
f in e  o r  j a i l  to  f in e  and j a i l .  A d d it io n a l changes r e la t in g  to  a ln o r  d r iv e rs .

HBA6S1 -  T e ch n ica l change, c o u r t no t re q u ire d  to  a u th o rize  assessment, b u t I f  I t  does, I t  can 
d es ig n a te  person o r agency to  do assessment,

HBA717 -  A llo w s  C ourt p ro b a tio n  departaent to  do assessment.

HB5875 -  Touth O ffender L e g is la t io n )  cannot d r iv e  e l th  any BAC In  sys tea .

Per Set .10  
D rin k in g  Agei 21 y rs .
Oram Shop Lae: Yes, (18.993
Open C on ta ine r P r o h ib i t io n :  Yes.

R efusa ls  to  S u b a lt:
1s t r e fu s a l:  6 aos . a d a ln . 11c. revoc.
2nd r e fu s a l:  1 y r .  a da ln . H e .  revoc.

D r iv in g  under Revoc. L icense :
1 s t O ffe nse : Max. $100, o r  3r90 days j a i l ,  r e g is t r a t io n  p la te s  c o n fis c a te d . Double o r ig in a l  11c. 

re voc .
2nd O ffe nse : Max $500, 5 days-1 y r .  j a i l ,  o th e r p ro v is io n s  same as above.

P e n a ltie s Dali/CommSvc Llcflevoc/Rehab/Therapy O ther

1 s t O ffense DWI .10 Misdemeanor,
$100-500,

Max. 90 days 
J a i l .  Max. 
12 days 
c o m . svc .

6 m o s .-2 y r s .  l i e .  re v o c ., 
r e s t r ic te d  l i e .  a v a i l .

P rosecu tion  
c o s ts , p re-sen ­
tence  assess­
m ent/ rehab.

2nd O ffense w / ln  7 y r s . Max. $1000 And/or wax. 1 
y r .  J a i l .
Max. 12 days
COMM. S V C .

Hand. 11c revoc. P re-sentence
assessment/
rehab.

3rd O ffense w / ln  10 y r s . F e lony, Max. 12 days
COMM. S V C .

Hand. 11c. revoc. P re-sentencce
assessment/
rehab.

1s t O ffense O pe ra ting  W hile 
Im paired ( .0 7 - .0 9  BAC)

$300, Max. 90 days 
J a i l .  Max. 
12 days 
COMM. svc.

90 days-1 y r .  l i e .  revoc. P re-sentencce
assessment/
rehab.

2nd O ffense w / ln  7 y r s .  o f  
e ith e r  OWI o r  .10

Max. $1000, Max. 1 y r .  
J a i l .  Max. 
12 days
COMM. S V C .

Hand. 6-18 m o s .  11c. re v o c ., 
In c lu d in g  60 day h a rd .

M isce llaneous :
S ta tu te  p ro v id e s  fo r  annual drunk d r iv in g  a u d it to  be prepared each year shoeing ntad>er o f  
a lc o h o l- re la te d  a .v .  a c c id e n ts , I n ju r ie s ,  dea ths , a r re s ts  aade, H e . suspensions, c o n v ic t io n s  and 
p e n a lt ie s  assessed.

M
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MISSOURI

1984 L e g is la t io n !
58608/661 -  P ro h ib i ts  im p o s itio n  o f  a d m in is t ra t iv e  H e *  re voc . i f  o r re s t was based upon 
ro ad b lo ck /ch e ckp o in t s to p  in  which th e re  was no p robab le  cause to  s to p .

HB1226 -  Expands Crime V ic tim s  Compensation Fund to  Inc lude  OWI v ic t im s .

Per Se: .10 pe r se, a d m in is t ra t iv e  11c. revoc . a t  .13 .
D rin k in g  Age: 21 y rs .
Oram Shop Caw: No s p e c if ic  law , a lthough  some case law to  back up J o in t  neg ligence  o f  tave rn  owner and 

In to x ic a te d  person (C arve r v s . Schafer (App. 1983) 647 S t .2d 570).
Open C on ta iner P r o h ib i t io n :  none

R efusa ls  to  Submit (a d m in is t ra t iv e ly  Imposed):
1 y r .  11c re v o c a t io n .

A d m in is tra tiv e  L icense  R evocation  f o r  .13  BAC:
Cannot be Imposed i f  a r re s t  occured a t  road b lock /che ckp o in t (new, see S860/681). Hay be c re d ite d  
a ga in s t la t e r  c r im in a l re v o c a tio n .
1s t O ffense : 30 day hard l i e .  re v o c ., 60 day r e s t r ic te d  l i e .  re v o c ., rehab.
2nd O ffense : 1 y r .  hard  l i e .  re voc . and rehab.

D r iv in g  under Revoc. L ice n se :
C lass A misdemeanor, $100, mandatory 48 h rs .-1  y r .  J a i l  o r  10 days (40 h r s . )  come. svc.

P e n a ltie s Ja ll/C oaaS vc Llcflevoc/Rehab/Therapy O ther

1s t O ffense DWI (n o t neces­
s a r i ly  .10 )

Class. B
■lsdeaieanor,
$500,

Has. 6  M l .  
j a i l .

30 days 11c. revoc. A l l  aandatory 
un less a ln .  2 
y r .  p ro b a tio n  
Is  g iv e n .

1s t O ffense «r/.10 BAC C lass C
a lsdeaeanor,
$300,

Has. 15 days 
j a i l .

Ho U c . revoc. s t ip u la te d .

2nd O ffense « r/ln  5 y r s . P r io r  o f fe n ­
d e r , C lass A 
a lsdeaeanor, 
$1000.

Hand. *8 
h r s . - l  y r .  
j a i l  o r  10 
days c o m .  
svc . (AO 
h r s . )

Hand. 1 y r .  H e . revoc.

3rd O ffense w /ln  5 y r s . P e rs is te n t 
o f fe n d e r , 
C lass 0  f e l ­
ony, $5000,

1-5 y r s .  
j a i l ,  a ln .  
aand. 1/3 o f  
j a i l  te ra  
a u s t be 
se rved .

Hand. 1 y r .  11c. revoc.

(
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MOKTMM

1994 L e g is la t io n :
Hone; d id  n o t meet.

Per Set .10 
O rln k ln g  Agei 19 y rs .
Dram Shop Lae: No law , except I l le g a l  to  s e l l  to  In to x ic a te d  person.
Open C on ta in e r P ro h ib i t io n :  Yes.
S ection  409 C ra n t: Received $393,295 A lc o h o l/T ra f f ic  S a fe ty  C rant (B asic  and Supplem ental).

R efusa ls  to  Submit ( a d m in is t ra t iv e ly  Imposed, re fu s a l a dm iss ib le  as ev idence):
1 s t r e fu s a l:  90 days hard 11c. revoc.
2nd r e fu s a l:  1 y r .  hard  11c. revoc.

O rtv ln g  under Revoc. L ice n se :
Misdemeanor, max. $500, 2 days-9 mos. J a i l .  2 x / i n l t l a l  revoc. p e r io d .

DVI (be low  .1 0 ) P e n a ltie s 3all/CommSvc LlcRevoc/Rehab/Therapy O ther

1 s t O ffense $100-500 Hand. 2% 
h r s . -60  days 
J a i l ,  un less 
Judge fe e ls  
Im p o s it io n  
poses r i s k  to  
defendants 
phys ica l/m en­
t a l  w e l l ­
b e in g .

Hand. 6 mos. l i e .  revoc. 
Rehab.

2nd O ffense  w / ln  5 y rs $300-500 Hand, 4 days 
(a t  le a s t  49 
h rs .  consecu­
t i v e ) ^  nos. 
J a i l .

Hand. 1 y r .  l i e .  revoc. 
Rehab.

3rd  O ffense  w / ln  5 y rs $500-1000 Hand 10 days 
( a t  le a s t  49 
h rs .  consecu­
t i v e ) - !  y r .  
J a i l .

Hand. 1 y r .  11c. revoc. 
Rehab.

.10

1 s t O ffense $100-500 Max. 10 days 
J a i l .

Hand. 6 mos. 11c. revoc. 
Rehab.

2nd O ffense  w / in  5 y r s . $300-500 49 h r s . -30 
days J a i l

Hand. 1 y r .  l i e .  revoc. 
Rehab.

3rd  O ffense  w / in  5 y r s . $500-1000 49 h r s . -6  
mos. J a i l .

Hand. 1 y r .  H e .  revoc. 
Rehab.
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1CVAM

198* L e g is la t io n :
None, d id  n o t aieet.

Per Set .10 
D rin k in g  Aget 21 y rs .
Ora* Shop Law: None.
Open C on ta iner P ro h ib i t io n :  P a r t ia l :  I l l e g a l  to  d r in k  w h ile  d r iv in g .
Section  k08 C ra n t: Received $273,h88 A lc o h o l/T r a f f ic  S a fe ty  C ran t (B a s ic  and S u pp leaen ta l).
PBTs: A llow ed , n o t a dm iss ib le  as ev idence.

Refusa ls  to  Subm it:
1st re fu s a l:  1 y r .  11c. revoc.
2nd re fu s a l:  3 y r s .  11c. revoc.

D r iv in g  under Revoc. L icense :
Hand. $300-1000, Band 30 days-6 nos. J a i l  does n o t have to  be served c o n s e c u tiv e ly . Double o r ig in a l  
11c. re voc .

R efusal to  subm it to  PBT o r  I f  .10  BAC:
90 days adwiln. 11c. re voc .

P e n a ltie s * 3all/CommSvc LlcRevoc/Rehab/Therapy O ther

1 s t O ffense w / ln  7 y r s . Misdemeanor,
$200-1000,

2 days-6 
mos. J a i l  o r 
b8 h rs . 
comm. svc . 
(d ressed  In  
manner to  
Id e n t i f y  as 
v io la to r  o f  
la s ) ,

90 days H e .  re voc , k5 days 
h a rd . ,

E duca tion .
OR p ro b a tio n , 
max. $200, 1 
day J a i l  o r  2k 
h rs .  comm, 
s v c .,  AS day 
11c re voc . 
P ro secu to r has 
r ig h t  to  re ­
quest hearing  
on p ro b a tio n .

2nd O ffense w /ln  7 y rs . Misdemeanor,
$300-1000,

10 days-6 
mos. J a i l  (a t  
le a s t  48 
h rs .
c o n s e c u tiv e ),

1 y r .  hard 11c. revoc. OR p ro b a tio n , 
max. $300, 3 
days J a i l  (a t  
le a s t  k8 h rs . 
c o n s e c u tiv e ), 
re h a b ., 6 
mos. l i e  
re voc . Prose­
c u to r  has 
r ig h t  to  re ­
quest hearing  
on p ro b a tio n .

3rd  O ffense w /ln  7 y r s . ,  o r  
I f  d e a th / in ju ry  occured

$2000-5000, 1-6 y r s .  J a i l  
(segregated 
from  v io le n t  
o f fe n d e rs ) ,

3 y r s .  hard 11c. revoc.

* a l l  p e n a lt ie s  m inimus mandatory.

M isce llaneous:
Can re q u ire  more than 1 BAC te s t . F a i lu re  to  subm it to  e it h e r  o r  both  c o n s t itu te  fa i lu r e .
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tc *  k x ic o

I W  L e g is la t io n :
HB67 (ch . 72) -  C la r i f ie s  .1 0  p er se law | edds a d m in is tra t iv e  l i e .  revoc fo r  .1 0 . P ro h ib its  
w o rk - re s tr ic te d  11c. fo r  re ru s e ls  end 2nd o ffe n d e rs . A d a ln ls t re t lv e  re voca tio n s  end subsequent 
c r la ln a l  re v o c a tio n  p e n a lt ie s  to  t o ta l  aax laus 1 y r .  P ro h ib its  re fu s a ls  I f  g re a t b o d ily  In ju r y  
occured . Youth o ffe n d e r le g is la t io n  s t ip u la te s  a da ln . 11c. revoc. I f  le s s  than 18 y rs  o ld  and BAC 
Is  .0 8 .

HB75 (ch . 73) -  Techn ica l aaendaent a pp ro p ria te s  funds fo r  a d a ln ls t re t lv e  re v o c a tio n .

Per Set .10  
D rin k in g  Agei 21 y rs .
O ra l Shop Lav: none
Open C on ta ine r P ro h ib i t io n :  none
S ection  *00  C ra n t: Received $389,777 A lc o h o l/T ra f f ic  S a fe ty  C rant (B as ic  and S uppleaenta l)

R e fusa ls  to  S u b a lt ( a d m in is t ra t iv e ly  lvposed):
1 y r .  11c. revoc.

A d a ln ls t re t lv e  L icense R evocation ( .1 0  f o r  over 18 y r .  o ld s , .0$ fo r  under 18 y r .  o ld s ) :
1s t O ffe nse : 90 days fo r  18 y r .  o ld s  and o ld e r .  6 nos . I f  under 18 y rs .
2nd O ffe nse : 1 y r .  I f  under IS  y r s .  o ld .
A l l  a d a ln ls t r e t lv e  11c. re voc . p e n a lt ie s  to  run  c o n c u rre n tly  w ith  any c r la ln a l  re v o c a tio n  p e n a lt ie s ,  
I f  so assessed (new, see HB67).

O rlv in g  Under Revoc. L ie . :
(  H lsdeaeanor, max. $500, 2 days-6 nos. J a i l ,  a d d it io n a l re v o c a tio n .

P e n a ltie s Ja ll/C oaaS vc LlcRevoc/Rehab/Therapy O ther

1s t O ffense $300-500, 30-90 days 

J » l l ,

Hand. 1 y r .  11c. revoc, 
r e s t r ic te d  11c. a v a i l .

OR 90 days-3 
y rs .
p ro b a tio n .

2nd O ffense $1000. Hand. 88 
h r s . - l  y r .  
J a i l ,

Hand. 1 y r .  hard 11c. 
re voc .

OR 1-5  y r s .  
p ro b a tio n  and 
aand. 88 h rs . 
J a i l  Ins tead  
o f  f in e .

H oa lc lde  o r  g re a t b o d ily  
In ju r y  by a .v .  w h ile  GUI

3rd degree 
fe lo n y ,

1 y r .  H e .  revoc .
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SOUTH DAKOTA

199» L e g ls ls t io m
( HB1026 -  Rslses d r in k in g  age fo r  3.2 beer from  19 y rs .  to  19 y rs .

Per Se: .10
D rin k in g  Age: 19 y r s .  f o r  3 .2  bee r, 21 y r s .  fo r  e v e ry th in g  e ls e .
Oran Shop Lav: Ho s p e c if ic  s ta tu te ,  except I l le g a l  to  s e l l  to  In to x ic a te d  persons. Soae case law to  

support l i a b i l i t y  o f  vendor under t h is  s ta tu te .
Open C on ta ine r P ro h ib i t io n :  C lass 2 a lsdaseanor.

R efusa ls  to  Submit:
A d m in is tra t iv e ly  Imposed bu t p e n a lty  can be canceled I f  p lead g u i l t y  to  c r im in a l charges b e fo re  
re voc . o rd e r Is  Issued. R efusa l adm iss ib le  In to  evidence, fo r k  r e s t r ic te d  11c a v a ila b le .
1 y r .  11c. revoc.

O rlv ln g  under Revoc. L icense :
C lass 2 misdemeanor, $100 and /o r 30 days J a i l .

P e n a ltie s 3a ll/C (X H fivc LlcRevoc/Rehab/Therapy O ther

1s t O ffense C lass 1 
a lsdeaeanor, 
■ax. $1000

4/OR 1 y r .  
j a i l .

30 day-1 y r .  11c. re v o c ., 
w o rk - re s tr ic te d  11c. a v a i l .

2nd O ffense . / I n  5 y rs C lass 1 
a lsdeaeanor, 
aax . $1000

4 /  OB 1 y r .  
j a i l .

Hand. 1 y r .  hard 11c. re voc .

2nd O ffense 0 .1  *  d r iv in g  
under revoked 11c.

Hand. 3 days 
j a i l .

3 rd  O ffense w / ln  S y r s . C lass 6 
fe lo n y , $2000

4/OR 2 y rs .  
j a i l .

Hand. 1 y r.-pe rm anen t hard 
11c. revoc.

3rd O ffense 0 .1  4 d r iv in g  
under revoked 11c.

Hand. 10 days 
j a i l .

V e h ic u la r h o a lc ld e  ( a t i l ie  
0 .1 1 )

C lass 4 
fe lo n y , 
$10,000

4/OR 2 y r s .  
j a i l .

M isce llaneous:
P ro secu to r must s ta te ,  o r  re c o rd , reasons fo r  reduc ing  o r  d is m iss in g  .10  BAC chargeable  o ffe n s e .

c
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TEXAS

198* L e g is la t io n :
None) d id  n o t a e e t.

Per Se: .10
D rin k in g  Age: 19 y rs .
Draw Shop Lew: No s p e c if ic  s te tu te  g iv in g  r ig h t  o f  a c tio n  e g e ln s t 3rd p a r ty .  There Is  a s ta tu te  

p r o h ib it in g  sa le s  to  In to x ic a te d  persons.
Open C on ta iner P ro h ib i t io n :  none.

R efusa ls to  S u b a lt:
Adm iss ib le  as ev idence. A d a ln is t ra t lv e ly  Imposed a lthough 11c. revoc p e rio d  would be c re d ite d  
a g a in s t any c r la I n a l  M I  c o n v ic t io n  (would run  c o n c u rre n tly , n o t s e p a ra te ly ) .

90 day 11c. re voc .

D r iv in g  under Revoc. L icense :
N lsdeaeanor, S25-SOO and 72 h r s . -6  aos. J a i l .

I f  a llo w  a .v .  t o  be used by M I  re voc . 11c. h o ld e r :
C lass B . a lsdeaeanor, aax. S1000 edn 160 days J a i l .

Youth O ffender L e g is la t io n :
Between H -1 7  y r s .  o ld ,  I f  caught M I ,  a lsdeaeanor, aax . $100 f in e .

P e n a ltie s 3a ll/C oaa$vc LlcRevoc/Rehab/Therapy O ther

1 s t O ffense $100-2000. 72 h r s . -2  
y r s .  J a i l .

90-363 days 11c. suspension OR p ro b a tio n  
assessaent ( I f  
coun ty  has 
funds) and 
rehab.

2nd O ffense  w / ln  10 y rs . $300-2000. IS days-2 
y rs .  J a i l .

160 days 11c. revoc. OR p ro b a tio n  
and wand. 72 
h rs .  J a i l ,  and 
assessment ( I f  
coun ty  has 
funds) and 
rehab.

3rd  O ffense w / ln  10 y r s . $300-2000. 30 days-5 
y r s .  J a i l .

180 days-2 y r s .  11c re voc . OR p ro b a tio n , 
■and. 10 days 
J a i l  and 
assessaent ( I f  
county has 
funds) and 
rehab.

I f  b o d ily  In ju r y A d d it io n a l
5500

AND
a d d it io n a l 60 
days J a i l .

OR p ro b a tio n , 
■and 30 days 
J a i l ,
assessaent ( I f  
coun ty has 
funds) and 
rehab.

M isce llaneous:
3 y r .  Insu rance  o rea lu a  surcharge pe r M I  o ffe n s e .
Mandates v id e o ta p in g  o f  M l  a r re s ts  In  c e r ta in  c o u n t ie s . R e fusa l to  be v ideo taped  I s  a d a ls s lb le  as 
ev idence.
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■ASHDCTM 

198* L e g is la t io n :
HB1S82 — SJ m i l l io n  « p p ro p r t* t le n  to  c o u n tie s  to  he lp  pagf enforcem ent (p r im a r i ly  a d ju d ic a tio n )  o f  
O n .  hooded because many c i t i e s  a r *  re fu s in g  to  p rosecuta  because o f  s ta te  Supreae C ourt case 
re q u ir in g  speedy J u rv  t r i a l s  be o ffe re d  to  t r a f f l o  In f r a c t io n  v io la to r s  (0 *1 ) .  The cases are  being 
heard a t  co un ty  le v e l In s te a d .

SB»382 -  Exempts v e h ic le s  fo r  h ir e  from  open c o n ta in e r la v  I l l e g a l  to  a ls la b e l a lco h o l c o n ta in e r o r 
add a lc o h o l to  n o n -a lc o h o lic  c o n ta in e r e h l le  In  a .v .

Per Sei .1 0  
D r in k in g  Age: 21 y r s .
Oraa Shop Levi I l l e g a l  to  s e l l  to  In to x ic a te d  person, b u t no c le a r  3 rd  p a r ty  l i a b i l i t y  e s ta b lis h e d .
Open C on ta in e r P r o h ib i t io n :  Yes.

R efusa ls  to  S u b a lti
C r la ln a l and a d a ln . 11c. re voc . p e n a lt ie s  run c o n c u rre n tly )  longe r p e rio d  to  p re v a i l.

1 s t r e fu s a l:  1 y r .  a d a ln . 11c. re voc .
2nd r e fu s a l:  2 y r s .  a d a ln . H e .  revoc.

A da ln . L ie .  Revoc. fo r  .1 0 :
C r la ln a l and a d a ln . 11c. re v o c . p e n a lt ie s  run c o n c u rre n tly )  longe r p e rio d  to  p r e v a i l.

1s t O ffe n s e : 90 days a d a ln . 11c. re voc .
2nd O ffense  w / ln  5 y r s . :  1 y r .  ada ln . 11c. re voc .
3 rd  O ffense  n / ln  3 y r s . :  2 y r s .  a da ln . 11c. re voc .

OWI and D r iv in g  under DWI/Revoc. L ice n se :
Hand. $200, mand. 90 days J a il- ,  d ia g n o s t ic  e v a lu a tio n  and re h a b ., a d d it io n a l 180 days-1 y r .  J a i l  I f
te ra s  o f  sentence a re  v io la te d .
A d d it io n a l assessaent o f  25S o f  f in e .  Monies go to  fund d r iv e r  A lcoh o l Serv ices Programs.

Y o u th fu l O ffe n d e r L e g is la t io n :
I f  under 19 y r s .  o ld  and charges w ith  0*1 lic e n s e  suspended u n t i l  19th b ir th d a y , o r  fo r  90 days, 
w h ichever I s  lo n g e r.

P e n a ltie s Oell/CoaaSvc LlcRevoc/Rehab/Therapy O ther

1 s t O ffense Hex. $750, Hand. 2* 
h r s . - l  y r .  
J a i l ,  un less  
Judge f in d s  
J a i l  poses 
p h y s ic a l/  
a e n ta l r i s k .

60 days hard H e .  re v o c ., 
30 days r e s t r ic te d .  
D ia g n o s tic  e v a lu a tio n  and 
rehab.

2nd O ffense w / ln  5 y r s . Hex. $1500, Hand. 7 
days-1 y r .  
J a i l ,  u n less  
Judge f in d s  
J a i l  poses 
p h y s ic a l/  
a e n ta l r i s k .

1 y r .  hard  l i e .  revoc. 
D ia g n o s tic  e v a lu a tio n  and 
rehab.

A d d it io n a l 180 
days-1 y r .
J a i l  le v ie d  I f  
te ra s  o f  
sentence are  
v io la te d .

3 rd  O ffense w / ln  S y r s . Hex. $1500, Hand. 7 
days-1 y r .  
J a i l ,  un less  
Judge f in d s  
J a i l  poses 
p h y s ic a l/  
a e n ta l r i s k .

2 y r s .  hard  11c. revoc. 
D ia g n o s tic  e v a lu a tio n  and 
rehab.

A d d it io n a l 180 
days-1 y r .
J a i l  le v ie d  I f  
te ra s  o f  
sentence are  
v io la te d .

c
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DIGEST OF RECOMMENDATIONS

The goal of the Michigan Drunk Driving Task Force is to save l iv e s ,  to prevent 
in ju r ie s ,  and to reduce property damage and economic loss caused by drinking 
drivers on the highways of th is  state . In order to accomplish this ultimate  
goal, i t  is necessary to design and implement programs and procedures that w i l l  
convince individuals that driving while intoxicated on the highways of this state  
is socially  and leg a lly  unacceptable.

I t  is the intent of the Task Force to accomplish th is  goal in a reasonable and 
f a i r  manner with programs and procedures that are the least intrusive as 
possible. How e ffe c tive  the Task Force is in achieving i ts  goal w i l l  depend upon 
the level of public support which is given to i ts  proposals.

A fter a careful study of the drunk driving problem, the Task Force, through the 
various subcommittees and ad hoc committees, generated a substantial number of 
recommendations to solve the various problems of drinking and driving. The 
following is a condensed l i s t  of those recommendations. A fu l l  discussion 
appears la te r  in th is  report in the section e n t i t le d ,  FINDINGS AND 
RECOMMENDATIONS.

The Michigan Drunk Driving Task Force recommends that:

° Legislation be enacted so that license suspensions and revocations by
the Department of State are not appealable to c i rc u i t  court.

° Legislation be enacted to earmark fines collected from drinking and
driving offenses to remedy the problem through highway safety programs.

° The number of forms required of the arresting o f f ic e r  fo r  processing a
( drunk driver be reduced.
i!

° The testing location and lodging location o f drunk drivers be combined.

° The Law Enforcement Information Network (LEIN) printouts be admissible
for court use.

0 Additional personnel be provided in those prosecutors' o f f ic e s ,  courts,
and probation departments currently understaffed.

° Special schools in dealing with drunk driv ing cases be provided fo r
prosecutors and judges.

0  The prosecutors' compensation and o ff ic e  hours be increased to deal
with the added workload due to increased arrests o f  drunk drivers .  
M erit increases should also be made ava ilab le  based on the prosecutor's 
a b i l i t y  to prosecute drunk driving cases, but the attorney should also 
be held accountable fo r  cases reduced to a lesser offense.
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0 The sentence from a g u ilty  plea at arraignment be identical to that
imposed upon conviction a t  t r i a l  and that the length of sentence and 
points against the driving record remain and not bargained to a lesser 
charge.

0 Legislation be enacted to earmark funds realized by a probation
department from screening and assessment fo r use to hire and tra in  
additional probation o f f ic e rs .

° Those courts requiring s t r ic t  adherence to the res gestae witness rule
relax the requirement to allow the prosecutor's case to proceed.

0 Law enforcement agencies consider the use of the horizontal gaze
nystagmus te s t ,  walk-and-turn, and the one-leg stand as part of th e ir  
roadside sobriety testing .

° Local communities u t i l i z e  the model community service program developed
by the Task Force fo r  developing th e ir  local programs.

° The contract agreement between Wayne County and the Volunteers of
America be u t i l iz e d  as a model fo r  A lternative  Detention F a c il i t ie s  by 
local communities.

° Long-term coordinated public education campaigns regarding enforcement
and general deterrent measures be developed.

° The Department of S ta te , D is t r ic t  Judges Association, and the D is t r ic t
Court Administrators Office establish a uniform policy of reporting  
j a i l  time.

° The Department of State in s t i tu te  a new series of codes fo r use on the
abstract of conviction which would distinguish convictions under the 
various penalty leve ls .

0 A long-term strategy fo r  implementation of a comprehensive public
information and education plan be developed.

° A reporting system be established to assure that offenders assigned to
education and treatment services comply with the assignments.

° The glossary developed by the Task Force be the basis to standardize
the language used by various agencies on alcohol and drug abuse.

° The Holmes Youthful Trainee Act be amended to exclude OUIL (Operating a
Vehicle While Under the Influence of Liquor) v io la tions .

0 S t r ic t  enforcement o f  the mandatory seat b e lt  law.

° Legislation be enacted to allow the adm iss ib ility  into evidence of the
refusal of a breath te s t .
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0 The Motor Vehicle Code be amended to redefine "operator" to include a 
person arrested fo r  intoxication while asleep in a stationary vehicle  
with the motor running.

0 Any reform tending to l im i t  the bar owner’ s l i a b i l i t y  should
include mandatory l i a b i l i t y  insurance to a l l  bar owners.

° A study be conducted on the concept of administrative per se d river
license sanctions and i ts  deterrent a f fe c t  on drunk drivers.

0 Legislation be enacted to mandate central reporting of drunk driving
offenses at each phase from arrest to disposition.

0 Legislation be adopted to meet the requirements of the federal Section
408 Alcohol Highway Safety Fund.

0 A uniform health education curriculum be developed and implemented fo r
grades kindergarten through twelve including the effects of alcohol and 
other drugs on driv ing.

0 Funding be provided fo r  drunk and drugged driving programs and fo r the
development and promotion of those type of a c t iv i t ie s  and campaigns.

0 Schools be encouraged to promote programs on the abuse of alcohol and
other drugs as they re la te  to t r a f f i c  safety.

0 A greater emphasis be placed on drug abuse as J t  relates to t r a f f i c
safety in the Michigan Model fo r  Comprehensive School Health Education.

0 Adequate funding be provided fo r a d river education curriculum and to
expand the tra in in g  on alcohol and other drugs as they re la te  to 
t r a f f i c  safety.

° Curriculum assistance and professional development be provided to
driver education teachers, the curriculum to be collaborated by the 
jo in t  e f fo r ts  o f  the Office of Substance Abuse Services, Office of 
Highway Safety Planning, and the Department of Education.

0 The tra in ing  program fo r  judges as developed by the Michigan Judicial
In s t itu te  be continually  ava ilab le .

0 Temporary sobriety checklanes be implemented on a t r i a l  basis.

0 Quarterly meetings o f  the O ffice o f Substance Abuse Services, Michigan
D is t r ic t  Judges' Association, and Michigan Association of Probationary 
Services be continued to evaluate screening and assessment processes.

0 A fu l l - t im e  s t a f f  be employed and maintained to carry out the
recommendations o f  the Task Force.

0 Standards fo r  alcohol highway safety education programs be implemented
fo r  those involved in alcohol and other drug offenses while operating 
motor vehicles on public highways.
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