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The Stat ist ica1 Ana1ysis Pro .j ect is a computer program

that interacts with a person to discover the type of

statistica1 test that person shou1d use „ Ei- ssentially,, this

program is intended to assist students, faculty and researchers

in choosing the correct statistical procedure to use in a

particular situation. For example, there are many different

types of tests a person can use to test the mean of data but each

test is used in a di fferent si tuation,, Thi s program wi 11 te11

you which test to use based on the situation you give it. This

project was started by Anika Forsblad in 1985. She wrote the-?

program in the standard Pascal programming language on the DEO-10

computer. She used a decision tree structure to make the

deci si ons on whi ch test to use- For emamp 1e, the f irst ques11 on

(How many variables does the problem involve?) has three answers.

This produces three branches in the tree, each stemming from the

first questi on and based on a different answer to the first

question. This procedure is used on each question. When using

the program you just traverse (or follow) the tree based on

answers to each question. When you have given the program enough

informat ion afo out the s ituat ion H the program prints the test to

use if there is one or if there is no test to use the program

pr ints that there does not ex ist a test to help your situation•

When I received the program it ran on the DEC-10 computer

and had a very wide range of statistical procedures on the tree?.

The he1p routi ne was practi ca11y unusable. It contained about 30

terms and def ini t ions and wou1d pr int a11 of them wh en asked for
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he1p„ 11 wou1d not a11ow the user to pick whi ch term that person

wanted defined.,

"I"he f irst step to improvi ng the program was to move it to a

more useab1e en v ironment. Dr„ Th ompson and 1 est ab1i sh ed that a

be11er envi ronment wou1d be a microcomputer envi ronment,, 1"he

most wi de1y used mi crocomputers are 1DM and 1BM compa11b1e

machi nes. There a 1so is a type of Pasca1 calied Turbo Pasca1

avai 1ab 1e to be usec:l on the IBM machines. This 1anguage has a

lot of flexibility and many ways to control output,. Turbo also

h a s a v a i 1a b 1e a t o o 1 called D a t a b a s e "I"o o 1b o x t h a t. c o u 1d s o 1v e t h e

prob1em of the help proc ed ure. Af ter choosing the en vironment

preferred, 1 needed to download the program to the IBM

microcomputer,, Another task to be performed on the program was

for it to be partitioned i nto pieces small enougI") to fit into

Turbo Pasca1. The program a1so had to be modi fied to be screen

oriented, and have a database created for the help procedure.

To download a program means to transfer it from a mainframe

computer to a microcomputer» There are many programs avai1ab1e

to transfer programs to microcomputers,, 1 chose KERMIT. Using

Kermi t is a re1 at ive1y eaay procedure, a11hough it took a 1ong

time to transfer the program since it is extreme1y large„

Onea the program was downloaded to a diskette 1 needed to

edit the program to add things that Turbo expected and delete

thi ng a it di d not ex pect. I ran into a problem wh en I tried to

use Turbo *s Editor« The fi1e was too big for the editor to

hand1e„ By consu1 ting manua1s and other peop1e more

know1edgeab1e about Turbo, 1 decided to try to use "inc1ude "



fi1es. Inc1ude fi1es a11ow a programmer to sp1it up the origina1

f :i. 1e :i. nt o p ieces and then ca 11 those f i1es w it h one 1ine (an

Inc1ude command) in the ma :i. n fi1e. This program was sp1it into

seven files,.

Once those fi1es wer e sma11 en ough 1 cou1d ed it the fi1es.

Th e ori gina1 prog ram as ked quest ions and gave answers a11 on one

screen -, Whi en the screen was fu11 it scro 'J. 1ecJ up. Standard

Pascal on the DEC-10 did not allow a programmer to control the

way output was printed in relation to the screen. For example,

standard Pasca1 di d not even recogni ze that there was a screen to

control. It treats screens as if a program was printing output to

paper. Turbo cou1d contro1 screen output. Now I cou1d modify

the program so each question was on a different screen. Each

question could begin in the same spot,, Turbo also has a command

where it reads one character from a screen which is easier than

standard Pasca1. When a11 the out.put was standard i:•: ed and

modified, :i. t began to be easi er to fo11 ow the what the program

was doing an d what input it wanted. All in a11 the program was

e a s ie r t o u n d e r s t a n c:l „ A11 t h a t w a s 1e ft w a s t h e hi a r d e s t

part••—the he1p procedure.

To create the database 1 first had to read all about the

Database Toolbox from Turbo.. This tool provides the procedures

to create a database, add records, de1ete records, find records

and even create an index for the database. The advantage to

using this database tool over most other databases is that the

programmer has complete control over what is to be done with the

database. The disadvantage is that the programmer has to write



pracedures to do ever yt hi ing around thi e database „ For examp1e,

the programmer writes the procedure to input all the data and

thi en ca11s a procedure in the too1box to put it in thi e database.

I used Turbo to write a short program to create a database

fo r the hi e 1p procedure. T hi e f ie 1ds for t hi e database inc 1ude a

co c:l e number to categori:•: e the d ifferent terms into five

categories, t hi e term, a number to te 11 hi ow many 1ines the

definition has and the definition itself. The categories of the

terms are Terms, Tests, Measures of Association, Univariate

Measures and Multivariate Techni ques» 1 read a11 the information

f r o m a f i 1e t h a t c o n t a i n e d t h e o 1 d d e f in it io n s a n d a d d e d a b o u t 3 0

more that 1 had found. Once the database was created I wrote

more procedures to access it from within the Statistical Analysis

Program. One of these procedures shows the user of the program

the categories they can choose to receive help on. Another shows

them the terms thi ey can choose from once they se1ect a category.

Another a11 ows them to se1ect a term and then pr ints its

def :i. ni ti on., A11 of th 1s sounds easy to do, but the programmer

has to f igure out a 11 the information each routine wants and t hi en

get it from somewhere» 0nce the rout ines were running they

created a nice 1ook 1ng on line he1p proc ed ur e,, Th e on e prob 1em is

that the routines in the toolbox are not very fast... The procedure

thi at prints the terms avai1ab1e in eachi category is very s1ow „

Like any other on going project there is p1enty more that

can be done on this program. One of the enhancements would be a

report at the end of running of the program that printed the

criteria that was just run through the procedure. For example, a



report that gave you all the answers you just gave the program in

a one page format,. One other idea is to allow the program to go

backwards.. 1f the user gives it a statistica1 test they want to

use then the program prints the criteria for that test.

This project gave me a chance to learn about an environment I

have not used much in my academic studies and it let me apply

the sk i11s 1 have 1earned in my st ud ies „ 1 used microcomputers

in only one of my computer classes throughout my whole computer

curriculum. I own an IBM PC-jr and used it most to connect with

thie VAX oi'" DEC mai nframes or to do word processi ng on. Through

this project, I now know Turbo Pascal and the Database Toolbox

fairly we11» I never wou1d have known about Inc1ude f i1es or

over1ays if I had not done thi is project. I a1so app1ied thi e

subj ec ts I di d 1earn in my computer curr icu1um. The Database

Toolbox is based on B+ trees which I learned about in my file

struc:tures c1ass. Turbo Pasca1 is a1so very simi 1ar to the

standard Pascal 1 have learned. I also used the graphics

routines I learned about in my computer graphics class. But the

most important thing I learned was more about how statistics

wor ks. I 1earned how to c1assify thi e ter ms for the hi e1p

routines. I learned what questions to ask to decide what

statistical procedure to use, and I learned that computers can do

more for statistics then just grind out numerica1 equations.

0vera11 , I wou1d recommend thi is project highi 1y to any computer

science major interested in broadening their horizons.



with help do
begin

clrscr5

q d t d X Y (5 h 1) ;

wr iteln<term)5

qo td XY (5 j2) 9
for i 2— 1 to num do

wr i te1n <def in it ionCi 3)5

end ?

wri teln5

wr ite 1n ( :" Press arty key to cont ihub
repeat until keypressed;
clrscr?

end ",

begin

ans s= 1

c: 1 r b c r >!

while ans K 6 do

begin
gotoXY(SO,735
wr i teln ( :' *# MENU ** p )

wr iteln5

wr i teln<*** Choose One

* writeIn 5

writeln< * 1

wr i teln ( :' S

w r i t e 1 n < * 3

writeln(* h

wr i t e I n ( :' 5

writeln(* 6

go to XY •! 5.. 1 )?
write ( 'Please enter the number of your choices :') 5

read (kbd ?ans:-) 5wr i te (ans ) ?

if ans < 6 then

begin

nextmenu (ans *term) "i

repeat

fi ndkey(he1p index, re cnum,ter m)5
if ok then

begin
yetrec<helpfile* recnum, help)?
d isp1 ayrec(help)?

end

else

beg in
qo to y, y (5 n1 )5
wr iteln < :' Term no t found :' ) 5 wr i t e 1n 5

writeln(:'Do you want to cont inue?y/n:' ) ;

read <kbd ,answer) ? wr ite(answer),

if upc£\se <answer )* :* Y :' then nextmenu \ ans ;• term )

else ok :~ true?

end ;

until ok

end 5

end *

end 5

) ;

Terms *);

Tests')5

Measures of Association")5

U n iv a r ia t e M e a s u r e s* ) 5

M u 11 iv ar ia te T e c h n iq u e s " ) ?

E X IT "I" o M a i n P r o q r am' ) 5

beg in

f"j s ize :— s i z eof i h e 1pr ec ) ;
hkeysize :™ sizeof(termtype)-1;

i ni t index5

openf i 1 e< he 1pf i 1 e , he 1 pname , hsize) 5
o p en 3 n d e :••; <h e 1 p i n d e x* h e 1 p i- d x •••• h k e v:";- •) z e "1 o o i. \ T''"-"



helptiie s data-file?

h e 1p ind e x s indexf i 3. e |i

hkeysize s integers
neize s integer?
answer s char;

p r o c edu r e h e 3. p s ?

recnum s integer?

ans s integer h

help : helprec?
ehs char ?

ter Hi ster m ty p e 3

procedure nextmenu (anssinteger 5 var term:termtype)?
v a r

i nrecnuiii ?numrecs sinteger 5
help :helprec 5
term£: termEtype?

beg:', n

numrecs s= f i 1e 1e n (h e 1pf i1e) 5
c1rscr?

go to XY ( 1 •) 5 ) ?
case ans of

1 s wr ite 1n (ch :S9 ;> :' TERMS' ) 5

S ; wr iteln(ch s2? * *TESTS:' ) ;

3d writeln(chsSOs 'MEASURES OF ASSOCIATION")5

4 : wr iteln <ch sE£, 'UN IVAR IATE MEASURES :' ) 5

5 : wr ite1n <ch aBO; :' MULT IVAR 1ATE TECHNI QUES:' ) ?

end •!

wr iteln?

i :;" 1 ?

for recnum :*= X to numrecs :L do

begin

getvgc. (he1pf i1e ;. r ecnum » he 1p );
if help.cateqory - ans then

beg in
wr ite <he1p.ter m s305 ch s5)5
if i - 1 then i s~- 0

else begin

j. :: • 1 ?

wri teln;

end 5

end 5

end;

g dtoXY<5jii>?
write<*which term do you want defined? ")5

readIn(termS) ?

for i s== 1 to 30 do

if \ ord <termSE i 3 ) >== ord ( :' a :" ) ) and (ord (termEL i 3 )

termEEil! := chr<ord<termECi3) - 3£>)?

term s ™ ternib! •!

end !

procedure displayrec(help: helprec)s

v a r

i : inteaer?

!~ o r d ) t!



const

r! a xData R e c S i z e • E 0 6 0 ?

Ma'xKeyLen * 30?
PageSize - 84?
Order • IB;

PageBtackSize - 10?
MaxHeight * 3?
h c-1 p isa nie « " h e 1 p ..d a t"' ?
h e 1 pnd x ~ '"' h e 1 p . nd x :' ?
no dupe ~:: 0?

termE'type ~ arrayCl. ..30 3 of char
h e 1 p r e c ""• r e e o r d

he1psta tus s i nt eger ?

ateqorv " llDeOKI •!

t er 11i n f erflitype?

num ii integer?
d (•:::• f i n i t i o n s d e f i n i t i o n t y p e 5

•;r\ !:



textmode(hwBO);

h e 1ps §

c 1r e c r 5

end ?
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