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DETERMINATION OF A "BENCHMARK" RATE OF RETURN
FOR REGULATED SMALL TELEPHONE UTILITIES
IN THE STATE OF MICHIGAN
Gondy Bhaskara Rao, D.P.A.

Western Michigan University, 1988

This study presents an approach that is consistent with
regulatory standards of fairness, and enables the Public Service
Commission staff to determining "benchmark" rates of return for
Michigan’s small telephone utilities. It applies only where they
are either subsidiaries of holding companies or independently
operating but whose securities are not publicly traded.

The methodology developed in this research is couched in the
capital asset pricing framework and is powerful enough to capture
the parent-subsidiary relationship to the ultimate determination of
benchmark rates of return for utilities that have similar risks.

To evaluate the methodology for consistency with the regulatory
standards, first, a set of descriptive examples was used; second,
the approach was applied to the determination of return rates on
equity capital of small and large telephone companies. The approach
adopted in this research is general and can be applied to electric
as well as natural gas utilities. In addition, tests of hypotheses
between the expected, authorized, and earned rates of return were

conducted using the student’s t-test.
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The major findings of the study are: (a) the traditional
double leverage approach advocated by its proponents and the
independent company approach advocated by its proporents are, in
general, inconsistent with the regulatory standards of fairness; (b)
if the unlevered beta of parent’s capital structure is equal to
the levered beta of parent’s consolidated capital structure, it is
immaterial whether one uses the parent’s capital structure or
parent’s consolidated capital structure for the estimation of.cost
of equity capital of a subsidiary; (c) the study provides a method
for estimating the subsidiary’s beta even if its securities are not
publicly traded; (d) the benchmark rate of return for 32
independently operating telephone companies, based on a
benchmark capital structure, 60% and 40% equity, is found to be 13%;
and (e) the null hypothesis that there is no difference between the
means of earned and authorized rates for 32 companies is rejected at
the 1% level of significance, whereas for the eight subsidiaries of

holding companies, the null hypothesis is accepted.
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CHAPTER I
INTRODUCTION

Regulatory agencies are particularly concerned about the
magnitude of resources utilized in rate case proceedings while
resolving the controversies attendant with determination of fair
rates of return. This concern applies particularly to utilities
that are either subsidiaries of their holding company systems or
independently operating, and whose securities are not publicly
traded. There does not exist consensus so far on the indirept
approaches adopted by different parties to arrive at a fair rate of
return consistent with regulatory standards.of fairness. To
minimize the resources involved and to avoid the costly and time-
consuming rate case proceedings, Commissions across the country are
searching for administratively efficient procedures that would
provide, on a timely basis, "benchmark" rates of return for the

utilities that have common characteristics.
Purpose of Research

The purpose of this research is two-fold. First, it attempts
to resolve the existing controversies relating to the methodologies
commonly used for the determination of the cost of capital to the

regulated utilities that are either subsidiaries of holding
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companies or independently operating, and whose securities are not
publicly traded. Second, it develops an administratively efficient
framework which would establish on a timely basis "benchmark"” rates
of return for utilities that have similar risk.

The study focuses on the following issues:

1. What approach or approaches are consistent with the gen-
erally accepted standards of public utility regulation?

2. Why is a particular method preferred to others for the
determination of a benchmark rate of return for utilities that have
similar risk?

3. Would the selected method provide a fair and equitable rate

of return for benchmark purposes?
Limitations

The thrust of this research is limited to the determination of
benchmark rates of return of small telephone companies that are
either independently operating or subsidiaries of holding company
systems, and which are reguiated by the Michigan Public Service
Commission. Further, the effects of diversification of an
independently operating telephone utility or a public utility
holding company into subsidiaries of unequal risk will not be
addressed, although the analysis can readily be extended to
identify the impact of diversification on the cost of capital of a

holding company.
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Summary of Findings

1. In general, the double leverage approach (parent unconsoli-
dated capital structure approach), as traditionally practiced by its
advocates, fails to satisfy the regulatory standards of fairness.
The regulatory standards of fairness will be satisfied only if (a)
both the parent and its subsidiary or subsidiaries maintain
identical debt-to-equity ratios and (b) the levered betas of the
subsidiaries, if they can be determined, are equal to the unlevered
beta of the parent (s%i = sg). The proof of this statement is
provided in Appendix B (page 169):

2. The traditional consolidated capital structure approach to
double leverage fails, in general, to satisfy the regulatory
standards of fairness. It will satisfy the regulatory standards
only if all the subsidiaries have the same debt-to-equity ratios as
that of the consolidated system (page 80, and Appendix C, page 209).

3. If B% = Bg, i.e., the levered beta of the consolidated sys-
tem is equal to the unlevered beta of the parent, then both the
parent capital structure approach and the consolidated capital
structure approach will provide identical results for the cost of
capital of a subsidiary. An example to illustrate this case is
presented in Appendix C (pages 193-208).

4. The "benchmark" rate of return for 32 independently operat-

ing telephone companies, based on the benchmark capital structure,
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60% debt and 40% equity, is 13% (Appendix C, page 193). The bench-

mark rate of return was derived from the relationship:
Kk = 10.81 + (1.4718) (DS)
. Es’

5. The earned rates of return of 32 independent small tele-
phone companies, as presented in Table 15 (pages 106-107), indicate
that, on the average, the companies have earned about 5% more than
their average authorized rates during 1982-1986.

6. The expected, authorized, earned rates of return of the
eight telephone subsidiaries, as shown in Table 16 (page 109), indi-
cate that the companies, on the average, have earned their author-
ized rates of return, whereas the earned rates of return of the
large telephone companies were higher than their authorized rates of
return. |

7. The earned rates of return of the small independent tele-
phone companies having debt ratios greater than 55% were almost 7%
higher than their authorized rates of return during the period 1982-
1986 (Table 21, pages 125-126). 1In contrast, the earned rates of
return of these small telephone companies having debt ratios less
than 55% were only 1% higher than their authorized rates (Table 22,
page 128). The impact of higher leverage is evident in the case of
the group- of companies that have had debt ratios greater than 55%.

8. The null hypothesis that there is no difference between the

means of the earned rates and authorized rates of return for the 32
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independently operating small telephone companies was rejected at
the 1% level of significance (Table 15, page 106 and page 123).

9. The null hypothesis that there is no difference between the
means of the authorized and expected rates of return for the 32
independently operating companies was rejected at the 5% level of
significance (Table 15, page 106 and page 124).

16. The null hypothesis that there is no correlation between
the authorized and earned rates of return of the 32 independent
telephone companies was rejected at the 1% level of significance
(Table 15, page 106 and page 124).

11. The null hypothesis that there is no difference between
the means qf the authorized and earned rates of return of small
telephone companies that have debt ratios greater than 55% was
rejected at the 1% level of significance (Table 21, pages 125 and
126).

12. The null hypothesis that there is no difference between
the means of the authorized and expected rates of return of small
telephone companies having debt ratios greater than 55% was rejected
at the 1% level of significance (Table 21, pages 125 and 127).

13. The null hypothesis that there is no difference between
thé means of the authorized and earned rates of return of small
telephone companies that have debt ratios less than 55% was accepted
(Table 22, pages 127 and 128).

14. The null hypothesis that there is no difference between

the means of authorized and expected rates of return of small
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telephone companies that have debt ratios less than 55% was rejected
at the 1% level of significance (Table 22, pages 128 and 129).

15. The null hypothesis that there is no difference between
the mean earned rates of return of Group A (having a debt ratio
greater than 55%) and Group B (having a debt ratio less than 55%)
was rejected at the 1% level of significance (Tables 21 and 22,
pages 125, 128, and 129).

16. The null hypothesis that there is no difference between
the means of the authorized and expected rates of return of the
subsidiaries of holding companies_was accepted (Table 16, page 109).

17. The null hypothesis that there is no difference between
the mean earned rates of return of independently operating telephone
companies and subsidiaries of holding companies was rejected (Tables
15 and 16, pages 106, 109, and 130).

18. There was a significant negative correlation at the 5%
level between the authorized and earned rates of return of the
subsidiaries of holding companies, in contrast to the significant
positive correlation between the authorized and earned rate of
return of independently operating telephone companies (Tables 15 and

16, pages 106, 109, and 131).
Conclusions

The theoretical results in this study indicate that the

traditional double leverage methodologies cannot be applied under
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all circumstances. The appropriate application of a particular
method--subsidiary pricing approach (the so-called independent
ccmpany approach), parent unconsolidated capital structure approach,
or parent consolidated capital structure approach--will depend on
the institutional and the legal form of business organization under
which a utility operates. The superiority of the methods advocated
in this study over the traditionally practiced methods is argued on
the basis of three major advantages. First, the methods try to
remove the leverage effect at the parent level, consolidated
system’s level, or the comparable group ieve]. Second, they utilize
the capital structure ratios of the individual companies. Finally,
they use the marginal cost rates on debt capital of the companies
instead of their embedded cost rates, while determining the current
return rates on the equity capital and the benchmark rates of
return.

The advantages of these methodologies are assessed in terms of
actual rate case examples of large as well as small telephone
companies. The validity and effectiveness of these methodologies
are much more clear in the case of small telephone companies that
have had large portions of subsidized debt in their capital
structures. For instance, on one hand, in the case of Chatham
Telephone Company, a subsidiary of Telephone and Data Systems, the
traditional consolidated capital structure approach would have
authorized the company an equity return rate in excess of 25%. The

methodology developed in this study, on the other hand, would

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



provide a 14.4% return rate, which is significantly lower than 25%
(see Appendix C, pages 209-217).

The empirical results--the "benchmark" rates of return that
were derived using the methodologies--are consistent with the
current financial market conditions. The power of the techniques
lies in their ability to capture the riskiness of the parent’s
investment in the subsidiary after removing the parent’s leverage
effect while taking into account the regulated company’s business
and financial risks. In this way the costs to the ratepayer are
minimized by eliminating the monopoly profits of the parent’s
investment in the subsidiary, even while awarding the proper return
on the parent’s investment in its subsidiary according to the risks
to which the investment is exposed due to the presence of the
leverage of the subsidiary. This is the only way the public
interest can be maximized.

The study provides a rational basis for sound policy making in
the area of rate-of-return regulation. Further, it will enable the
Public Service Commission staff'to determine the market-based
"benchmark" rates of return for Michigan utilities on a timely
basis, thereby minimizing, though not eliminating, the costly

adversary rate case proceedings.
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CHAPTER II
REVIEW OF THE LITERATURE
Public Interest Concerns of Regulators

The goal of a regulatory agency is to allow a rate of return to
the utility that balances the legitimate interests of the utility’s
shareholders and its ultimate ratepayers. These interests generally
provide certain "guideposts" for the determination of a fair and
equitable return rate under given circumstances. At the same time,
these standards must ensure a careful balance between the need for
accuracy and a timely procedure that would enable commissions to
exercise their expertise and discretion.

Regulatory commissions across the country have been searching
for some time to find alternative ways for minimizing the resources
that are expended in contested rate case proceedings. The
"benchmark" rate of return approach is one of the alternatives to
fully litigated adversarial proceedings. It is argued that the
"benchmark" rate of return approach will mitigate the regulatory lag
and market uncertainties and maximize the resources of the parties
involved, i.e., the utility, commission, and all other parties
appearing before the commission.

The development of a set of procedures for determining

"benchmark" rates of return for regulated utilities whose securities
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are not publicly traded is a complex undertaking due to the nature
of the utilities’ operations as well as the legal forms of
organization under which they operate. For instance, some utilities
are part of their parent holding company structures, whereas others
are independently operating utilities. Among the parent holding
companies, some have their own debt in their capital structures and
have diversified into related as well as unrelated businesses. The
"benchmark" rate of return process will have to take these factors
into consideration while determining the appropriate return rate to
be authorized for a specific utility.

In particular, the determinaiion'of a "fair" rate of return on
the parent’s investment in its subsidiaries becomes complicated if
the parent holding company and its subsidiaries simultaneously carry
debt in their respective capital structures mainly because of double
leverage.

In the context of capital structure theory, the word Teverage
means use of debt capital to enhance the earnings on common stock.
Double Teverage implies use of borrowed capital twice: first at the
parent level and second at the subsidiary level. That is, the
parent holding company and its subsidiary employ debt capital to
increase the earnings on common stock.

Figure 1 shows that the parent and its subsidiary utilize debt
capital. It also points out the way the parent and its subsidiary
obtain the needed funds from external sources to purchase the assets

that support the rate base. It depicts a single holding company
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Figure 1. External Fund Sources.

Note. From Habr, D. S. (1987, Febrdany 24). The Role of Double
Leverage in Determining the Cost of Capital for a Requlated

Subsidiary of a Holding Company. Washington, DC: National
Association of Regulatory Utility Commission Ad Hoc Committee

on Diversification.
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that owns 100% of its subsidiany’s common equity. The parent and
the subsidiary obtain their debt and preferred stock capital in the
open market, but the subsidiary, on its own, cannot issue common
stock. The parent issues the new common shares and sells them in
the open market. The subsidiary’s only source of common equity is
to obtain it from its parent. If the subsidiary wants to have
additional capital from its parent, the parent may supply the
desired capital to its subsidiary by purchasing the new issues of
its common stock. The parent may finance its purchase of the
subsidiary’s common stock with borrowed debt or preferred stock or
allow the subsidiary to pay out less than 100% of its earnings as
dividends. If the parent finances the subsidiary’s new common stock
issues with debt or preferred stock, it will magnify its earnings
because debt and preferred stock cost less than the cost of commen
equity.

The implication of "double leverage" in the context of a
holding company system is that the parent company attempts, either
directly or indirectly, to earn a return in excess of its cost of
capital at the expense of the ratepayer. Conventional regulation
tries to curtail returns that are in excess of the parent’s cost of
capital.

Regulatory commissions are particularly concerned with the
problem of determining a fair rate of return to a subsidiary they
regulate, if a portion of the subsidiary’s common stock is financed

by the parent with borrowed debt. This is due to the fact that if
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the parent company borrows debt at a Tower rate (since the cost rate
on debt is generally lower than the cost rate on equity capital) and
invests that money in the common stock of its regulated subsidiary,
the return rate on the parent’s investment in its subsidiary will be
magnified. For instance, if the parent borrows money at 6% and
purchases the common stock of its subsidiary, which is expected to
earn a 16% return, the 10% differential represents the profit in
excess of its cost. This phenomenon‘has important implications in
the area of public utility rggu]ation, especially to the
te!ecom@unications industry. It is argued by the proponents of
double leverage that the veil of the holding company system allows
its investors to earn more than their cost of capital by investing
in utility operating companies.

Figure 2 is an extension of the existence of double Teverage if
the parent has two wholly owned subsidiaries, A and B. It shows
that the parent uses its capital to buy the common stock of its
subsidiaries in order to increase its earnings over and above its
cost of capital. The parent invests its capital--debt and equity--
on an equal basis in its subsidiaries.

Table 1 shows the balance sheets of the parent and its
subsidiaries. It is assumed that the parent has invested its
capital in the two subsidiaries in the same proportions as its

capital structure.

13
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Table 2 shows the cost of capital of the parent and its

subsidiaries.

It is assumed that the cost rate on debt and equity

were 10% and 15%, respectively, and the equity holders pay their

income taxes at a rate of 50%.

Table 2

Determination of Cost of Capital of Parent and Subsidiaries

Total Revenue

Type Amount Cost Rate Total Cost Requirement
) Parent’s Cost of Capital
Debt $ 400 10% $ 40 $ 40
Equity $ 600. 15 $ 90 $180
Total $1000 $130 $220
2. Subsidiary A’s Cost of Capital
Debt $ 500 10% $ 50 $ 50
Equity $ 500 15 $75 $150
Total $1000 $125 $200
3. Subsidiary B’s Cost of Capital
Debt $ 300 10% $ 30 $ 30
Equity $ 500 15 $75 $150
Total $ 800 $105 $180
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The revenue requirements of the subsidiaries and the paren%
are:
Subsidiary’s combined revenue requirement = $200 + $180 = $380

Return to parent is calculated as follows:

Total subsidiary’s revenues $380
Total system interest expense - 120
Net operating income $260
50% tax - 130
Net income $130

Return to parent = $130/$600 = 21.67%

The- analysis reveals that the parent, by borrowing at a 10%
interest rate and investing the same amount in the common stock of
its subsidiaries, has been able to increase its equity return
from 15% to 21.67%. The excess return, 6.67%, is attributable to
the use of leverage at both the parent and subsidiary levels.

There has been considerable debate by some commissions on the
adoption of double leverage methodologies for the determination of
the required return rate on the parents’ investment in its
subsidiaries. This debate has not been satisfactorily resolved.
There exist fundamental differences among the concerned parties.
The proponents of double leverage theory, Backman and Kirsten
(1972), Copeland (1977), Seeds (1978), Rozeff (1984), and Habr
(1987), argue that under competitive economic conditions, the rules
of capital budgeting require that firms should undertake investments

until the internal rate of return of the last investment just equals
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the cost of capital to the firm. This standard, when applied to a
holding company, would require that the parent company should be
Timited in its return from its investmen; in the sﬁbsfaiaries to its
weighted average cost of capital.

Opponents of double leverage methodologies, Brennan and
Humphreys (1973), Lerner (1973), Brown (1974), Fitzpatrick (1977),
Jones and 0’Donnell (1978), and Pettway and Jordan (1983), maintain
that the source of funds is not the relevant criterion for the
assessment of proper returns to the parent. Rather, it is the
ultimate risk to which a particular firm’s investment is exposed.
Their cantention is that the application of double leverage theory
is illogical and inconsistent with finance theory and, therefore,
should be rejected.

In an attempt to determine the cost of equity capital for
independently operating utilities whose securities are not publicly
traded, and to minimize or eliminate the effect of double leverage
in the parent-subsidiary relationship, regulatory commissions have
in recent years adopted certain indirect approaches. These are: the
(a) "independent company" (stand alone or subsidiary pricing)
approach, (b) "double leverage" (parent capital structure) approach,

and (c) "consolidated capital structure" approach.

Independent Company Approach

This approach considers the operating sﬁbsidiary as if it were

an independent company and estimates its cost rate on equity capital

18
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as the rate on equity capital to firms of comparable risks. 1In
other words, it would allow the parent’s investment in the
subsidiary to earn a return equal to the return on equity
investments in those independently operating utility companies
having comparable risk characteristics. In general, rate of return
experts representing utility companies advocate this approach, but a
large majority of analysts representing the regulatory commissions
do not adopt this approach for the determination of cost rate on
equity capital of a subsidiary of a parent holding company, because
it completely ignores the parent-subsidiary relationship and its
u]timaté impact on the cost of equity capital to the subsidiary.
This approach is valid for the determination of the cost rate on
equity capital of independently operating utilities whose securities
are not publicly traded, but it has to be modified in those cases

where utilities have borrowed debt in their capital structures.

Double Levgrage Approach

~ This approach is an alternative to the "independent company”
approach. It attempts to eliminate the financial advantage accruing
to the parent company in a holding company system. If the parent
company has debt in its capital structure, then this approach sets
the operating company’s cost of equity capital as equal to the
parent’s unconsolidated weighted average cost of capital. In other

words, this method argues that the overall cost of capital of the
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parent should be used as a measure of the cost of equity caﬁita] of
the subsidiary. This approach is adopted by the regulatory
commissions to eliminate the parent’s returns on its investment in
the subsidiary that are in excess of its actual costs. The
commissions advocating this approach argue that the parent’s
stockholders will be adequately compensated for their actual costs
if the parent’s investment in its subsidiary earns its own weighted
average cost of capital. The opponents disagree.

In practice, the application of the double leverage approach
will depend on the way the parent company accounts the retained
earnings of its subsidiaries. The subsidiaries generally pay
a certain portion of their earnings in the form of dividends. The
earnings that are not paid out are called retained earnings.
Technically speaking, the retained earnings of the subsidiaries
belong to the parent. The parent can account these retained
earnings on its balance sheet in two ways, namely, the "equity
method" of accounting and the "cost method" of accounting. In the
equity method of accounting, the retained earnings of the
subsidiaries will appear in both the balance sheets of the parent
and its subsidiaries. Figure 3 provides an illustration of the
equity method of accounting.

In the equity method of accounting, the total common equity of
a subsidiary (if there is a single subsidiary) will equal the total
capitalization of the parent. If there are several subsidiaries,

the total common equity of all the subsidiaries will equal the total
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capitalization of the parent. The total common equity reported on
the parent’s balance sheet will be identical to the common equity of
the consolidated balance sheet. Since the total common equity of
the subsidiary or subsidiaries is identical to the total capital of
the parent, the double Tleverage approach assigns the weighted
average cost of capital of the parent to the equity capital of the
subSidiary or subsidiaries. Table 23, Appendix A, provides an
example of the equity method of accounting to the double leverage

approach.

- PARENT

Retained | Retained
Earnings | Earnings { Paid-In
of of Capital
Subsidiary | Parent

Pre- |long-
ferred | Term
Equity | Debt

- -
- " - - o -
- ou e - on -

Subsidiary's |Subsidiary's
Retained Own Own

Earnings Paid-In Capital

Preferred Long-Term
Equity Debt

SUBSIDIARY

Figure 3. Equity Method of Accounting for Retained Earnings.

Note. From Habr, D. S. (1987, February 24). The Role of Double

Leverage in Determining the Cost of Capital for a Requlated
Subsidiary of a Holding Company. Washington, DC: National
Association of Regulatory Utility Commission Ad Hoc Committee
on Diversification.
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In the cost method of accounting, the subsidiary’s retained
earnings do not appear on the parent’s balance sheet. Under this
approach, the parent’s contribution will reflect the subsidiary’s

paid-in capital. Figure 4 prevides an illustration of this

approach. -
PARENT
Retained |Preferred |Long-Term
Earnings | Equity Debt
! .
1 1
1 [}
] 1]
4 ]
1
Subsidiary’s | Preferred |Long-Term
Retained | Paid-In Capital of the Parent| Equity Debt
Earnings E
]
SUBSIDIARY

Figure 4. Cost Method of Accounting for Retained Earnings.

Note. From Habr, D. S. (1987, February 24). The Role of Double
Leverage in Determining the Cost of Capital for a Requlated
Subsidiary of a Holding Company. Washington, DC: National
Association of Regulatory Utility Commission Ad Hoc Committee
on Diversification.

In the cost method of accounting approach, the subsidiary’s
paid-in capital or parent’s investment in the subsidiary will
receive the parent’s weighted average cost of capital, and the
retained earnings of the subsidiary will receive the parent’s common
equity cost rate. Table 24, Appendix A, provides an exampie of the

cost method of accounting to the double leverage approach. It
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should be noted that both the methods will provide the same overall
rate of return to the subsidiary. Both the methods have been
applied by the staff of the Michigan Public Service Commission to
estimate the cost of capital of regulated utilities that are
subsidiaries of parent holding company systems. The equity method
of accounting to the double 7leverage approach was applied in
Michigan Power Company Rate Case U-4788, in early 1976. The
Michigan Public Service Commission elected not to accept the staff’s
position in U-4788 since the majority of the company’s operations
were in Wisconsin. The method was once again applied in the General
Te]ephoée Company of Michigan Case U-4996. The Commission rejected
the use of double leverage but commented that the double leverage
approach had merit in identifying the existence of Teverage. The
Commission also rejected the application of the equity method of
accounting to the double leverage approach in the Hickory Telephone
Company and in the Mid-Michigan Telephone Company cases. The
Commission, however, accepted the cost method of accounting approach
to double leverage in General Telephone Company of Michigan case

U-6591.

Consolidated Capital Structure Approach

This approach attempts to combine the effects of leverage at-

the parent level, as well as at the subsidiary level, while

estimating the cost of capital for the subsidiary. The consolidated
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capital structure approach limits the return of a utility holding
company on its investments in its subsidiaries to an amount equal to
the consolidated system’s weighted average cost of capital (WACC).
The consolidated capital structure approach to the double leverage
problem is based on the premise that investors, in general, would
make their investment decisions about the holding company by
evaluating the parent’s consolidated financial statements. This is
because the consolidated capital structure reflects the net amounts
of the total capitalization for both the parent and the subsidiary.
The economic rationale of this approach is that it attempts to limit
the return of a utility holding company, on its investments in its
subsidiaries, to an amount equal to the consolidated system’s
weighted average cost of capital. This approach is based on the
assumption that each subsidiary of the consolidated system will
contribute its share of its earnings to the parent in accordance
with its risks. In rate of return terminology, this implies that
each subsidiary is expected to earn the weighted average cost of its
consolidated system. There seems to be some agreement between the
proponents and the opponents in regard to this approach. Many
commissions adopt this approach, even though the company experts
oppose its usage. Figure 5 provides an illustration of the
consolidated capital structure approach.

Figure 5 shows that consolidation, in effect, substitutes the
parent’s capitalization for the subsidiary’s paid-in capital. The

consolidated capital structure makes clear the actual capitalization
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used to support the utility operations. 1In the case of more than
one subsidiary, consolidation assumes that all the subsidiaries will
have the same capitalization ratios as that of the consolidated
system. In this approach, the parent’s cost of equity capital is
applied to the entire common equity of the subsidiary. Table 25,
Appendix A, provides an example for the determination of the overall
rate of return of a subsidiary of the consolidated system. This
approach has been adapted by the Michigan Public Service Commission
staff in Michigan Bell Telephone Company Case U-7473.

Critics of the double leverage app;oaches point out that these
approaches are invalid in general and that application of these
methodologies will lead to cross-subsidization of some subsidiaries

by others if the parent has more than one subsidiary.
Benchmark Rate of Return

With the exception of the classic study Stocks. Bonds, Bills

and Inflation: The Past and the Future by Ibbotson and Sinquefield

26

(1982), the literature on the "benchmark" rate of return is

virtually nonexistent. Even the Ibbotson and Sinquefield study
provides only historical benchmark risk premiums, not the benchmark
rafes of return. Many experts use the Ibbotson and Sinquefield
study for the development of benchmark rates of return for
utilities, without giving proper consideration to the legal and

operating characteristics of the particular utilities.
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Webster’s New Collegiate Dictionary (1974, p. 103) defines
"benchmark" as something that serves as a standard by which others
may be measured. For instance, the long-term Treasury Bond is
relatively risk free since its market risk, as represented by beta,
is zero. Thus, the return rate on Treasury Bonds may be considered
as one benchmark for the purpose of determining the return rate on
the common stock of a utility that has a market risk (beta) greater
than zero. Theory provides that the market risk (market beta) of
New York Stock Exchange (NYSE) stocks (Dow Jones Industrials or the
Standard and Poors 500 stocks) is close to unity. Thus there are
two beta values that provide benchmarks for two categories of
securities in relation to their risks: zero (Treasury Bonds) and
unity (NYSE stocks). Suppose the return rate on Tong-term Treasury
Bonds is 10% and the rate of return on NYSE stocks is 15%. Then the
return on a security having beta = .75 would 1ie between 10% and
15%. The precise return for the security under consideration would
depend on the actual business and financial risks of the company in
question. This research will show how to establish benchmark rates
of return for a set of telephone companies that are operating in
Michigan.

Regulators are, thus, really concerned about the problem of
double leverage, and there does not seem to be consensus among the
experts. The controversy surrounding the application of double
leverage methodology centers primarily on two areas: (a) risk and

return, and (b) the identification of the subsidiaries’ sources of
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equity capital. It is the opinion of this researcher that the
approaches currently available are inadequate for determining a fair
rate of return for (a) the subsidiary of a parent holding company
and (b) the independently operating companies whose securities are
not traded in the open market. The positions taken by the advocates
and the critics seem to be logical as they are premised in the
framework of economic as well as financial theories relating to the
competitive markets. The fundamental question is: . Are the
positions taken -by the parties consistent with the regulatory
standards of fairness? What approaches are needed for the
determination of proper and consistent benchmark rates of return for
small telephone companies that are operating in Michigan? These

questions are addressed in the next two chapters.

\
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CHAPTER III
METHODOLOGY
Introduction

To address the issues raised in Chapter II, this chapter
presents, first, the concepts of regulatory standards of fairness,
fair rate of return, cost of equity capital, cost of capital
approach, risk of investment, types of risk, concept of double
leverage, risk and return, and risk premium, which are vital for
proper understanding of the study as a whole; second, the
generalized approaches for the determination of fair rates of return
on the parent’s investments in its subsidiaries and fair rates of
return for independently operating utilities whose securities are
not traded on the open market; and third, an approach for
determining the "benchmark" rates of returns for telephone companies
oberating in Michigan.

The methodology advocated in this research is couched in the
capital asset pricing framework developed by Sharpe (1964) and
Lintner (1965). The general framework adopted here to evaluate the
validity of the "double leverage" approach was developed by Pettway
and Jordan (1983). It is this dissertation, however, that provides
both a formal proof of their model, using the basic definition of

the double Teverage concept, and a general framework to support the
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consolidated capital structure approach for the double Tleverage
problem. Appendix B provides formal proofs of these methodologies.
In their article, "Diversification, Double Leverage, and the
Cost of Capital," Pettway and Jordan (1983) concluded that the
double Tleverage approach is valid only if (a) the parent has a
single subsidiary, (b) the levered betas of the subsidiaries are all
identical and equal to the unleveraged beta of the parent holding
company, and (c) all the subsidiaries have the same capital
structure proportions as that of the parent’s consolidated capital
structure. If these conditions are not fulfilled, then the return
rates obtained by utilizing the double leverage approach would
violate the regulatory standards of fairness because of cross-
subsidization of one subsidiary by the others. In general, they
favor an independent company approach for the determination cf cost
of capital of a subsidiary of a holding company. Although Pettway
and Jordan correctly define the regulatory standards of fairness,
they misinterpret them in their analysis. Pettway and Jordan have,
indeed, provided the conceptual foundation for the double leverage
approach, but they have not gone far enough to circumvent the
problem of double leverage while determining the fair rates of
return on the parent’s investment in its subsidiaries. This
research provides a powerful, yet operationally simple, approach to
resolve the complexities that are attendant with the double Teverage
problem and to estimate the return rates for regulated utilities,

whether they are subsidiaries of holding company systems or
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independently operating companies whose securities are not publicly
traded.

Although the approach adopted here is heavily influenced by the
work of Pettway and Jordan (1983), it draws extensively on the
seminal research done earlier by Modigliani and Miller (1958),
Hamada (1972), Sharpe (1964), Lintner (1965), and Robicheck (1978).
In fact, this research synthesizes their work. The approach adopted
here does not assume the sources of a parent’s capital that is
invested in the subsidiaries. The uniqueness of this approach is
that, first, {t removes the effect of leverage at the parent level
or at the consolidated level, and, second, it gives proper
consideration to the effect of financial leverage of the subsidiary
whose cost of capital is at issue, and then arrives at the utility’s
cost rate on its equity capital. The approach adopted in this
research is consistent with the regulatory standards of fairness
because it is based on the economic rationale that each subsidiary
will contribute its prbportiona] share to its parent in accordance
with its risk and return.

Above all, the approach strikes a judicious balance between the
positions taken by the proponents and opponents of double leverage.
Recall that the proponents insist on the relevance of the source of
the parent’s capital, invested in its subsidiaries in order to bring
the parent’s return to its cost of capital, as required by
competitive capital market conditions. The opponents maintain that

it is practically impossible to trace dollar for dollar how much is
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invested in each of its subsidiaries. They, therefore, advocate an

independent company approach that views the utility as if it were

32

operating independently, not as part of the parent holding company .

system. Their approach requires a return to the subject utility
equivalent to those returns of independent]y operating utilities
having comparable risk. In this case, the return to the parent,
generally, will be higher than the return based on competitive
standards. The feud goes on. The approach adopted here does not
require knowledge relating to the parent’s sources of capital, which
would please the opponents. If the parent has debt in its capital
structure, the approach automatically applies the proper method
(parent’s capital structure or consolidated capital structure) to
eliminate the effect of 1éverage, either at the parent
unconsolidated or at the consolidated level, which would satigfy the
proponents of double leverage. Thus, the approach adopted in this
research provides a return on the parent’s investment that would
satisfy the public interest as well as standards of fairness.
Pettway and Jordan (1983) assume that regulatory standards of
fairness will be satisfied only if the weighted average rate of the
equity return contributed to the parent is equal to the individual
eqdity return rates of the subsidiaries. This assumption, however,
is highly restrictive and highly untenable if the subsidiaries of a
holding company are located far apart, say, one in Michigan, a
second in Texas, and a third in California, and if they face

different business as well as financial risks. The arguments of
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Pettway and Jordan (1983) may be illustrated by means of an example.
Michigan Bell, Ohio Bell, Indfana Bell, I1linois Bell, and Wisconsin
Bell are the subsidiaries of Ameritech, a holding company. Suppose
Ameritech’s weighted average cost of cabita] provides a 14% return
on its common stock. This condition may require a 15% return from
Michigan Bell, a 12% return from Ohio Bell, a 14% return from
Kisconsin Bell, a 13% return from Indiana Bell, and a 16% return
from I1linois Bell to meet an average required return of 14%.
Pettway and Jordan argue that to satisfy the regulatory standards of
fairness, every subsidiary must provide a return of 14% to its
parent. If not, they say the regulatory standards of fairness will
be violated because of cross-subsidization of some companies by
others. In the present case, Michigan Bell and I1linois Bell are
expected to cross-subsidize Ohio Bell and Indiana Bell, according to
Pettway and Jordan. This may not happen all the time. The
regulatory standards of fairness that are based on Bluefield (1923)
and Hope (1944)--two landmark cases--and on economic and finance
theory tacitly argue that returns must be commensurate with risks.
The returns required by the stockholders from these companies are
based on the business and financial risks to which the companies are
exposed. Of course, if all the companies have similar risks, then
they would contribute equally, which, in turn, would satisfy the
regulatory standards in this one particular case among a set of
possible outcomes in the real world. Pettway and Jordan consider

only a particular and idealized event (the existence of equal risk
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among all subsidiaries) and ignore the real world altogether. 1In
actuality, not all the subsidiaries located in different regions and
facing different economic conditions, different social attitudes of
the consumers, and the 1like, will have equal risks. They thus
require dissimilar rates of return. This does not mean that some
subsidiaries are being subsidized by the others to meet the return
requirement of the parent’s stockholders, as Pettway and Jordan
contend. Therefore, this writer disagrees with the way they
interpret the regulatory standards of fairness. The methodology
presented in this research pays attention to the probiem of double
leverage whenever it occurs because, as Copeland (1977) put it,
Double Teverage is an issue that refuses to die precisely
because a consistent application of the cost-of-capital
standard demands that the effect of double leverage be given

adequate consideration when determining the cost of capital for
the subsidiary of a holding company. (p. 20)

Concept Development

Requlatory Standards of Fairness

Public interest policies, which epitomize societal equity and

are based on legal precedent (Bluefield Water Works and Improvement

Co. v. Public Service Commission of West Virginia, 1923; Federal

Power Commission v. Hope Natural Gas Co., 1944) and economic and
finance theories pertinent to public utility regulation (Bonbright,
1961; Gordon, 1974; Kahn, 1970; Phillips, 1969), have been

instrumental to some extent in establishing certain guidelines for

34

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



an allowable "fair" rate of return on a utility’s investment. The
universally accepted standards for judging an allowed rate of return
on a utility’s investment, as summarized by Pettway and Jordan
(1983), are that the return must (a) be sufficiently low 'so as to
eliminate the excess returns which are inordinately over and above
its cost of capital (competitive norm), (b) be sufficiently high so
as to attract capital when needed and to allocate the capital
resources in a socially desirable fashion (the Bluefield case, 693),
and (c) be able to reward equitably the utility’s investors for the
degree of their investment risk in the public utility (the Hope

case, 603).

Fair Rate of Return

A rate of return on a utility’s assets is said to be "fair" if
it is consistent with the regulatory standards of fairness. Stated
differently, it is that rate which provides a market-required return
that is competitive with other financial securities of similar risk.
It implies that the allowed rate of return, on a risk-adjusted
basis, should be consistent with the returns that could be available
to the companies that are not subject to regulations. "Just and
reasonable” rates imply that one satisfies the interests of rate-
payers and investors. From the standpoint of ratepayers, "just and
reasonable rates” imply minimum operating expenses and minimum costs
to service capital consistent with a given quality of service. From

the investor’s viewpoint, "just and reasonable rates" imply a rate
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of return comparable to those rates (opportunity .costs) that could
be attainable on alternative investments of similar risks in the

nonregulated sector.

Cost of Equity Capital

The minimum rate of return that investors require in the market
place for a firm’s equity is said to be the cost of equity capital.
It is the marginal yield that reflects the interaction of diverse
investors as they bid on shares in the competitive capital market.
When such a return on equity is employed in a computation of the
firm’s allowed rate of return on assets, it will provide the equity
holder an expected return that is commensurate with returns on

investments of corresponding risk.

Cost of Capital Approach

The cost of capital approach assesses a fair rate of return on
the firm’s assets by examining the returns required on the firm’s
capital structure components. It provides the weighted average cost
of capital (overall rate of return) which satisfies the fundamental
financial equality that the required rate of return on assets
precisely equals the required rate of return on the firm’s

liabilities and equity. In other words, the required return on

assets represents the weighted average cost of capital under

competitive capital market conditions.
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Return on_Equity (ROE

There are four types of returns on equity. These are:

1. Required: what investors must have as a return for invest-
ing their money. It is defined as the minimum return investors
require, on the average, on their common stock as implied in the
price that they are willing to pay to hold the stock.

2. Expected: what investors believe the investment will
return.

3. Authorized (a11owéd): what regulators have determined to
be the investor’s required return in a rate case proceeding.

4. Actual (book): what the books of account reflect at the

end of the accounting cycle, a historical perspective.
Risk of Investment

The risk of an investment in a firm is defined as the
uncertainty that the expected returns on the investment may not be
realized. It is the variability (measured by standard deviation) in
the expected return around the average return. This variability is
caused by factors that are both internal and external to the firm
which jointly increase the probability that the expected returns may
not be realized. The external factors include economic,
technological, psychological, political, environmental, social, and
regulatory conditions. The internal factors are unique to the firm

and include the firm’s product mix, its markets, its quality of
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management, its dependence on raw materials, customer class, labor
problems, asset structure, accounting and financial policies, the
degree of diversification, and the firm’s responsiveness to changing

market conditions.

Types of Risk

An operating firm may be affected by different categories of
risk. These include business risk, financial risk. market risk,
purchasing power risk, liquidity risk, interest rate risk, and
regulatory risk. A detailed discussion of these risks is provided
by Morin (1984). In the framework of efficient capital market
theory, the above stated risks are classified into (a) systematic
risk and (b) unsystematic risk. The systematic risk refers to the
risk attributable to noncontrollable factors (both internal and
external) that affect the firm. The unsystematic risk can be
reduced or even eliminated through diversification of the firm. The
systematic risk is measured by beta.

The business risk is the uncertainty in the expected earnings
caused by the operating conditions of the firm. The financial risk
is associated with the way in which a firm finances its operations.
Thé presence of borrowed money in the capital structure of a firm
creates additional risk to the investors because the debt holders
have priority claims on the earnings as well as on the assets of the
firm in the event of the firm’s bankruptcy. Use of debt financing

(financial Teverage) has at least three important effects on common
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stock holders: (a) it increases the variability of their returns,
(b) it affects their expectations, and (c) it increases the risk of
being ruined. Thus, the presence of debt in a firm’s capital
structure will have an impact on the degree of risk borne by its
shareholders. If the firm does not have debt in its capital
structure, then it will have only the business risk. Financial risk
is an additional risk, beyond business risk, introduced by corporate

borrowing.

Concept of Double Leverage -

Morin (1984) defines double leverage as a situation in which
the parent holding company and its subsidiary employ debt in order
to increase the earnings on the common stock. He states that:

The expression "double leverage" stems from the situation where
first there is leverage on the earnings of the operating
company’s common stock, and then additional leverage for the
holding company’s common stock to the extent that the holding
company obtains part of the funds invested in the subsidiary’s
common stock from debt sources. (p. 294)

Risk _and Return

The competitive nature of the capital market leads to a direct
association between the degree of risk perceived by investors and
the expected return that investments should offer to induce
investors to bear the risk. Risk-averse investors, in general,

would accept higher returns for higher risk.
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The expected rate of return on a security is defined as the sum
of two components: a risk-free rate and risk premium. The risk
premium can be expressed as a product of three components, namely,
nondiversifiable business risk premium, financial risk premium, and

market risk premium, i.e.,

Risk  _ nondiversifiable financial ( market ) 1
Premium ~ risk premium risk premium risk premium (M

or
RP = (PBR) (PFR) (PMR), (2)
Where: RP is the risk premium

PBR is the premium for business risk
PFR is the premium for financial risk

PMR is the premium for market risk

The market risk premium reflects the amount of premium required
to compensate investors for uncertainties that affect all businesses
due to broad economic fluctuations. It is the variability in return
on most common stocks that is attributable to basic changes in
investor expectations. The variability is caused by tangible
factors, such as earnings, prices, and values, and intangible
factors such as market psychology and investor perceptions. The
market risk premium is defined as the difference between the market
rate of return (the return, for example, oﬁ the Dow Jones

Industrials or Standard and Poor’s 500 common stocks) and risk-free
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rate (yield on Tlong-term Treasury Bonds). If the product of
nondiversifiable business risk premium times financial risk premiums

is denoted by beta, Equation 2 becomes:

Ks = Ke + 8 (Ky - Ke) (3)

Where: K  is the expected return on Stock S

K¢ is the risk-free rate of return

Kyp is the market return rate

Bs is the systematic risk of Stock S in relation to the
market and measures the sensitivity or the volatility of
the stock’s return in relation to the market as a whole.
A beta value of zero indicates that the return on Stock
S is unaffected by the market. A beta value of unity
shows that the return on a stock would be close to the

return on the market as a whole.

Equation 3 is linear and is called the market line. It is
nothing but the Sharp-Lintner version of the capital asset pricing
model (CAPM). Its theoretical development is presented in Appen-
dix B.

Advantages and Limitations of the Capital Asset
Pricing Model (CAPM)

In an article entitled "Regulation and Modern Finance Theory,"

Robichek (1978) pointed out certain desirable features of the CAPM
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approach in order to address the controversial problems associated
with the determination of "just. and reasonable" rates. The
principal advantages are as follows:

1. The CAPM approach provides a standard against which to
measure the fairness of the rates of return to the equity holders.
It avoids the problem of circularity by taking into consideration
the nonregulated sector in comparing the subject utility’s
investment risk.

2. Questions regarding certain elements of rate making, such
as "flow-through" or "normalization," and accounting issues, such as
overcapitalization and interest charged during construction, would
no longer be matters of great concern.

3. Controversial issues, such as what to include in or exclude
from the rate base and what rate of return should be used on the
rate base, will not pose serious threats because the allowed overall
rate of return would be expected to provide for all proper operating
expenses and taxes.

Despite these laudable features, the CAPM approach has its own
limitations in addressing certain issues. For instance, it does not
answer the fol]éwing questions: How often should the commission
adjust the benchmark rates? What is the appropriate mechanism
(criterion) for selecting the comparable companies? How should the
commissions resolve the problems relating to "excess capacity" and
"plant under construction?” How can regulators compensate

efficiency and penalize inefficiency? How should the regulators
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Justify cross-subsidization of rates in terms of market efficiency?
What is the most economically efficient way to specify the rates for
different classes of subscribers?
Approaches for the Determination of
Cost of Equity Capital
This section presents the approaches for the determination of
cost of equity capital of utilities that have varying characteris-
tics. The mathematical derivations of these formulas are provided
in Appendix B.
1. Determination of cost rate on equity capital of a firm
using an "independent" company approach:
a. Firm’s securities are publicly traded.
If the firm is operating independently and its securities are
publicly traded, then the expected rate of return on its equity

capital can be obtained from the capital asset pricing model:

KL = ke + 8L (K - Kp) (4)

Where: KL is the levered cost rate on'equity capital
Kf is the risk-free rate of return
Km is the market return rate

BL is the levered beta of the firm’s securities

An equivalent form of Equation 4 is:

Kb = ks (oK) (0 - t) (D/E) (5)
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Where: KY is the unlevered cost rate on equity capital
t is the marginal tax rate of the firm
D is the market value of debt

E is the market value of equity

The derivation of Equation 5 from Equation 4 is presented in
Appendix B.
b. Firm’s securities are not publicly traded
If the firm is operating independently but its securities are not
traded on the open market, the required rate of return on its equity

is given by:
Kb =k s (V- k) (1 - t) (0/E) (6)

Where: KU is the unlevered cost rate on the equity capital of a
comparable risk class of utilities that are independently
operating in the same industry

t is the marginal tax rate of the firm

D/E is the debt-to-equity ratio of the firm

Equation 6 has been adopted to derive the cost rate on equity
capital for independently operating "small" telephone companies in

Michigan.
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2. Determination of cost rate on the equity capital of a sub-
sidiary of a holding company: ”

a. Parent’s unconsolidated capital structure approach.

If the parent and its subsidiary have debt in their capital
structures, the required rate of return on the parent’s investment
in its subsidiary (same as cost rate on the equity capital of the
subsidiary which is owned by the parent) can be estimated using the

formula:

KS = KD + (KD - Kgs) (1 - tg) (Dg/Eg) (7)

Where: Kg is the levered cost of the subsidiary’s equity capital
Kg is the unlevered cost of the parent’s equity capital

Kgs is the marginal cost rate on the subsidiary’s debt

ty is the marginal tax rate of the subsidiary

Dg/Eg is the debt-to-equity ratio of the subsidiary

The mathematical derivation of Equation 7 is provided in Appendix B.
This approach assumes that the capital structure of the parent does
not include the subsidiary’s retained earnings, but it contains the
retained earnings of the parent. This method can be applied only if
the capital structure of the parent is known. Often, however, the
capital structure of the parent is not generally available to the
public in contrast to the consolidated capital structure. The
advantage of this approach, in the double leverage context, is that

it does not require knowledge of the sources of the parent’s capital
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invested in the subsidiaries. Moreover, it does not limit the
parent’s return on its investments in the subsidiaries to its
weighted average cost of capital. The approach, first, eliminates
the effect of the parent’s leverage and, second, gives proper
consideration to the effect of the subsidiary’s leverage on the
parent’s investment and appropriately assigns the return to the
parent. In this way, it strikes a balance between the positions
taken by the advocates and critics of double leverage
b. Parent’s consolidated capital structure approach.

If the parent’s capital structure is not known, but the parent’s
consolidated capital structure is readily available, an alternative
approach for double leverage and for the determination of cost rate
on equity capital of the subsidiary is the consolidated capital
structure approach. The cost rate on equity capital of the

subsidiary can then be obtained from:
L_ U ]
Ks = Kc + (Kc - Kg) (0 - t) (Dg/Eg) ‘ (8)

Where: K% is the levered cost rate on the subsidiary’s equity
Kg is the unlevered cost of equity capital of the consoli-
dated system
Ds/Eg is the debt-to-equity ratio of the subsidiary

In this approach, the consolidated capital structure includes
the parent’s debt, but it excludes the retained earnings of the

parent. Most regulatory commissions adopt this approach to
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determine the cost rate on equity capital of the subject utility.
The advantage of this approach is that because not all the
subsidiaries of the consolidated system will have the same debt-to-
équity ratio, it initially removes the effect of leverage at the
system’s level and then determines the cost rate on equity capital
of each subsidiary, based on its own debt-to-equity ratio. This
method is adopted in this research to determine the required rates
of return on the common equity capital of the subsidiaries of
holding company systems. There has been a general consensus of the
parties in regard to the application of this approach. The basic
advantage in estimating the unlevered cost rate on the equity
capital of the parent’s consolidated system and comparable companies
is that it would provide the basis for the development of benchmark
rates of return, the central theme of this research. As will be

shown later, the parent’s capital structure approach and the
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consolidated approach are'consistent with the regulatory standards

of fairness. In other words, each subsidiary of the system will
contribute its share of its return in accordance with the risks to
which the parent’s investment is exposed while satisfying the
parent’s actual cost of capital, which is the minimum required rate
of return that is expected under competitive capital market
conditions.

Using Equation 8, a general formula for the consolidated

capital structure approach that is deve]oped in this research is:
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K = KL+ [(KpKg)/(14D/EQ] (B/8Y) (Dg/Ey) (9)

The mathematical proof of Equation 9 is presented in Appendix B.

If Bt = Bg, it follows from Equation 9 that:

De/Ec = (8/6Y) - 1 ©(10)

Relationship 10 shows that the debt-to-equity ratio ‘of the
consolidated system should be equal to the ratio of the unlevered
beta of the parent to the unlevered beta of the system minus unity.
This is important because it provides the condition under which both
methods (the parent capital structure approach and consolidated

. capital structure approach) would provide identical results. If
Ble;ésg, the consolidated capital structure will have to be adjusted.

This would resolve the conflicts that normally arise in rate
case proceedings. An actual rate case example, illustrating how
these two methods provide different results without such an
adjustment and how the adjustment of consolidated capital structure
would provide the same rate of return as would be provided by the

parent capital structure, is presented in Appendix C.
Pettway and Jordan’s Double Leverage Theory

The double leverage approach developed by Pettway and Jordan
(1983) will be employed here to determine the required rate of
return on the parent’s investment in its subsidiary. The

implications of this approach will then be discussed. Pettway and
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Jordan have shown that the parent’s investment in its subsidiary can

be derived from:

K = Ke + (Ky - Kg) 85 (8L/8Y) (1)

Where: Ké is the required rate of return on the parent’s invest-
ment in the equity capital of Subsidiary S |
K¢ is the risk-free rate of return
Ky is the market’s required rate of return
Bé is the levered beta of Subsidiary S
6% is the Tevered beta of the parent
63 is the unlevered beta of the parent

The mathematical derivation of Equation 11 is presented in

Appendix B.
Particular Cases
Case 1: If
h=8Y,  fori=1,2, ..... n
then Equation 11 reduces to:
Kp - Kg = (Kg - Ke) B (12)

That is, if the risks of the subsidiaries are all equal to the
business risk of the parent, the double 1leverage approach, as

represented by Equation 11, and the independent company approach, as
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shown by Equation 12, will provide identical returns on the parent’s

investment in the subsidiaries.
Case 2: If
L U
Bsi>< ep , (13)

then Pettway and Jordan (1983) conclude that the double leverage
approach fails to satisfy regulatory standards of fairness because
some companies will be subsidized by others, i.e., cross-
subsidization. Since the levered beta of the subsidiary is not
known, they suggest that a "proxy" beta representing a set of
comparable companies may be used to determine the required rate of
return on the parent’s investment in its subsidiaries. Because of
the "proxy" problem, they favor an independent company approach.
This researcher contends, however, that the cross-subsidization
argument advanced by Pettway and Jordan (1983) for rejecting the
double Tleverage theory is unwarranted. They misinterpret the
regulatory standards of fairness. The differential returns provided
by the subsidiaries to the parent are based on the relative risks to

which the parent’s investment is exposed.
Benchmark Rate of Return

Benchmark rates of return are the guideposts for those
utilities having similar risks--business as well as financial. They

establish a norm or standard by which others can be measured. The
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advantage of determining a "benchmark" rate of return for small
telephone companies whose securities are not publicly traded is to
reduce the resources that are expended in an adversarial rate case
proceeding. For instance, the cost to a small telephone utility in
such a proceeding would range between $15,000 and $20,000, depending
on the number of contested parties that appear before the
commission. These costs are a part of the utility’s total revenue
requirement, which would be borne by its customers. These expendi-
tures can be reduced to between $3,000 and $4,000 if the utility,
its intervenors, and the commission agree to a "benchmark" rate of
return before a formal hearing. In fact, it will reduce the
resources of all the parties involved. An agreement between the
parties to a "benchmark" rate of return not only reduces the revenue
requirement of the utility but also enables the utility to realize a
part of the revenue shortfall without a regulatory 1lag. The
customers gain the benefit of lower rates. Thus, a "benchmark" rate
of return procedure provides benefits to all parties.
Methodology for the Det\ermination of
Benchmark Rates of Return

The determination of a "benchmark" rate of return for the
utilities under consideration depends on (a) the average business
risk of a comparable group of independently operating telephone
companies whose securities are publicly traded and (b) the average

debt-to-equity ratio of the group under consideration. In this
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research, the "benchmark" capital structure ratios established for
different classes of A-rated telephone companies by the Standard and
Poors (S&P) rating agency will be utilized.

The benchmark debt ratios established by S&P are 50% to 60% for
a small, rural, metro, local exchange telephone company; 40% to 50%
for a large, metro, suburban, local exchange company; and a 30% to
40% debt ratio for an inter-exchange (long-distance) telephone
company. The benchmark rate of return also depends on the category
to which a particular company belongs. There are some small
telephone companies that do not have debt in their capital
structures, while other small telephone companies are subsidiaries
of holding company systems.

Benchmark Rate of Return Procedure for Independently
Operating Small Telephone Companies

Case 1: If the utilities do not have debt in their capital
structures, then they will have only business risk. In such cases,
the required rate of return on their equity capital would be the
same as the unlevered average cost rate on the equity capital of the
comparable group of utilities. This unlevered cost of equity

capital would provide a "benchmark" for those utilities that do not

have debt.

Case 2: If the utilities have varying financial risks, as

measured by their corresponding debt-to-equity ratios, then the
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benchmark rate of return will be obtained by using the average debt-

to-equity ratio of the group in question, which in the formula:
Kk = 10.81 + 1.4718 (Dy/E) (14)

is obtained from the following relationship and using the values

kg = 10.81%, Kqs = K = 8.58%, and t = tax rate = 34%:
Klg - Kg + (Kg - Kgs) (1 - t) (DG/E) (15)

Where: Kg is the unlevered cost rate on the equity capital of the

comparable group.

Case 3: The "benchmark" rate of return for small telephone
utilities that are subsidiaries of a holding company system can be
obtained by averaging the rates of return for the subsidiaries,

which are derived by using the relation:
L_ U ]
Ks = Kc + (Kc - Kgs) (1 - tg) (Dg/Ey) (16)

Where: Kg is the cost-of-equity capital of Subsidiary S
Kg is the unlevered cost-of-equity capital of the consoli-
dated system
Kgs = K¢ is the marginal cost rate on debt capital of the sub-
sidiary
ty is the marginal corporate tax rate of the subsidiary

Dg/Eg is the debt-to-equity rate of the subsidiary
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The next section describes the empirical determination of the
cost rate on the equity capital of a group of independently
operating small telephone companies whose securities are publicly
traded. These companies have risks comparable to those of small
telephone companies operating in Michigan.

Empirical Determination of Unlevered Cost Rate on the
Equity Capital of a Group of Independently Operating
Telephone Companies That Have Risk Comparative to
That of Small Telephone Companies

The following group of 10 independently operating telephone
companies have been selected as the comparable group: Alltel
Corporation, Central Corporation, Century Telephone Enterprises,
Cincinnati Bell, Continental Bell, Rochester Bell, Southern New
England Telephone, United Telephone, Telephone and Data Systems, and
Lincoln Telephone Company. These are companies whose securities are
publicly traded and whose betas are available. They were chosen on
the basis of business risks that are expected to be similar to the
business risks of the small telephone companies operating in
Michigan. Since the business risks are assumed to be similar, the
returns attributable to business risks must also be similar. 1In
other words, the unlevered cost rate on the equity capital of the
selected group of 10 independently operating telephone companies
would be equivalent to the expected unlevered cost rate on the
equity of all independently operating telephone companies in

Michigan.
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The Tevered cost rate on the equity capital of the selected
group of companies will be estimated using the following steps.
First, the average beta and the average capital structure ratios of
the group will be calculated. Second, the market cost rate on the
equity capital of 23 Dow Jones Industrials will be estimated using
the discounted cash flow (DCF) method. Third, the risk-free rate of
return will be computed by taking an average of the latest 12-month
long-term Treasury Bond yields. Fourth, the Sharp-Lintner version
of the capital asset pricing model will be used to estimate the
unlevered cost rate on the equity capital of the comparable group

using the relationship:
KS = ke + &Y (Ky - Kp) (17)

Where: Kg is the unlevered cost rate on equity capital

Kf is the risk-free rate

BU

Km is the market return rate

is the unlevered beta

Tests of Hypotheses

The tests of hypotheses relating to double 1leverage
methodologies will be presented through descriptive examples in
order to see whether or not the double leverage approaches would
satisfy the regulatory standards of fairness. Then, the tests of

hypotheses pertinent to the expected rates of return, earned rates
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of return, and authorized rates of return will be conducted using

student’s t-tests.
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CHAPTER IV
EVALUATION OF METHODOLOGIES
Introduction

This chapter will examine whether or not the required rates of
return derived by using the "independent company" (subsidiary
pricing) approach and "double leverage" (parent capital structure
and consolidated capital structure) approach would be consistent
with the regulatory standards of fairness. It will then recommend
appropriate methods for (a) the determination of required rates of
return for small telephone utilities whose securities are not
publicly traded and (b) the development of "benchmark" rates of
return. Tests for significance of rates of return will be
conducted. To evaluate the methodologies, a descriptive balance
sheet approach will be used. The balance sheet approach assumes
certain values for the parameters pertinent to the marginal cost of
debt, market return rate (Km), tax rate (t), and levered beta (Bk)
of the parent. Even if the values for the parameters are changed,
the final conclusions will be unaffected. A particular set of
values for the parameters is assumed for the purpose of illustrating
the theory. To minimize the calculations, only debt and equity

capital will be used.
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Case 1: Determination of a Return Rate on the Equity Capital
of an Independently Operating Company Whose Securities Are Publicly
Traded.

Let the balance sheet of the company be as shown in Table 3.

Table 3
Balance Sheet of the Company

Assets Liabilities & Equity
$200 Debt (D) $ 20
Equity (E) $180

$200 $200

The expected rate of return on the common equity capital of the

company can be obtained from the capital asset pricing model,
KL = Ke + 8L (K, - K) (18)

Without loss of generality let K¢ = 10%, Kp = 16.25%, t = 50%, and
the Tevered beta of the company 8L be equal to .80.
Using Equation 18 and the assumed value for Kes Kpo t, and BL,

the levered cost rate on equity capital of this company would be:

KL = .10 + .80 (.1625 - .10)

15%
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The unlevered cost rate (the rate that is expected without using
debt in the company’s capital structure) on the equity capital can

be obtained from:

KV = ke + & (K, - Ke) (19)
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If we knew the unlevered beta (BU), we can find the unlevered cost

of capital of the company since we already know Kg = .10, K, =
.1625. Hamada (1972) has shown that

Bb =8V 1+ (1-1t) (0/E)] (20)
Therefore,

sl/1 + (1 - t) (0/E)]
.80/[1 + (1 -~ .50) ($20/$180)]
.7579

BU

Using Equation 19, the unlevered cost rate on the equity capital of

the company would be:

kU

10 + .7579 (.1625 - .10)
14.74%

Assume now that the company acquires another company or sets up
a subsidiary that has its own debt and uses its own capital to buy
the stock of the subsidiary and becomes the parent-holding company.

This situation is common in the telephone industry because the
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Holding Company Act of 1935 excludes this industry. The allowance
of debt at the parent Tevel, and complete exclusion of the telephone
companies from the Act, has posed problems as to the determination
of a proper rate of return for a subsidiary of a holding company.
Most court decisions have maintained that public service laws apply
to public utilities but do not apply to holding companies even where
the latter control the policies of their operating companies. In
such cases, commissions have found it necessary to regulate the
holding company indirectly (i.e., adopting indirect approaches to
estimate the cost rate on the common equity capital of the
subsidiary which is owned by the parent) through limitations on the

earnings of the operating company.

Case 2: Determination of the Required Rate of Return on the
Parent’s Investment in Its Subsidiary: Implications of Pettway and
Jordan Formula.

The balance sheets of the parent-holding company and the
subsidiary are provided in Table 4. Where there was no subsidiary,
the cost rate on the equity capital of the parent was 15% (Case 1).
Because of the existence of the subsidiary’s own debt ($100) over
and above the debt of the parent ($20), the financial risk to the
original stockholders has been increased, and, as such, they would
require a higher return (greater than 15%) on their equity capital.
This is a "double 1eve§age" situation because the parent and the

subsidiary both have debt in their capital structures.
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Table 4

Balance Sheet of the Parent and Subsidiary

Parent Subsidiary
Assets | Liabilities & Equity Assets | Liabilities & Equity
Eq $200 Debt $ 20 $300 Debt $100
Equity  $180 Equity? $200
$200 $200 $300 $300

(81 ;Subsidiary equity = parent’s debt ($20) + parent’s equity
80).

Figure 6 depicts the interrelationship between the parent and
its subsidiary. The figure shows how the total capital of the
parent was used to buy the stock of the subsidiary. The problem now
is how to determine the required rate of return on the parent’s
investment in the subsidiary’s equity. The double leverage approach
instructs that the weighted average cost rate of the parent should
be assigned to the common equity of the subsidiary. The
determination of the parent’s return on its investment in the
subsidiary can be obtained by using either of the foliowing
two formulas: (1) Pettway and Jordan’s (1983) formula or (2) the

formula developed in this research.
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Parent Capital Structure

Debt $20 Equity $180
Subsidiary Capital : l l :
Structure ' '
Subsidiary’s Own :Parent’s Investment in Sub.
Debt $100 , $200 = Subsidiary’s Equity
Parent’s Capital Structure Subsidiary’s Capital Structure
Debt $ 20 ' Debt $100
Equity  $180 Equity $200
Total: $200 $300

Figure 6: Interrelationship Between the Parent and Its Subsidiary.

1. Pettway and Jordan’s (1983) formula was developed by this
writer using the very definition of the double leverage approach and
is presented in Appendix B. If we denote K& as the return rate on
the equity capital of the subsidiary, then according to the double

leverage approach, we would have:

K = K5 (Ep) + Kg (1 - £) DpI/IEy + (1 - t) Dy (21)

Simplifying Equation 21 and solving for Kp, we obtain:
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Kb = K5 + (K5 - Ke) (1 - t) (Dp/Ep) | (22)
or
KL = ke + (Ky - Kp) 65 (8L/8Y) (23)

Formula 22 shows that the required rate of return on the
parent’s investment is the sum of two terms. The first term on the
right-hand side represents the levered cost of equity capital of the
subsidiary using its own debt; the second term represents the return
required as a result of double leverage.

2. The second formula was developed by equating the weighted
average cost rate of the parent (which is also equal to its
unlevered cost rate of equity, Kg) to the weighted average cost rate

of the subsidiary, i.e.:
Kg = [KL Eg + (1 - t) Dg Kgl/[Eg + (1 - t) D] (24)
Solving for Kg we derive:
L_yU U ._ - : =
KS = Kp + (Kp Ke) (1 - t) (Dg/Eg), since Ke = Kyq- (25)

The first term on the right-hand side of Equation 25 represents
the weighted average cost rate on the equity capital of the parent,
and the second term represents the return required as a result of
the subsidiary’s debt. Regulatory treatment ignores the second
term. That is, the leverage effect of the subsidiary’s own debt is

ignored. Formulas 23 and 25 will provide the same result. But the
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implementation of Formula 25 is straightforward and does not require
the knowledge of Bg, whereas Pettway and Jordan’s (1983) Formula 23
would require the value for B% in order to determine the required
return on the parent’s investment in the subsidiary.

Since K} = .1474, K = .10, t = .50, Dg = $100, and Eg = 200,
the required rate of return on the parent’s dinvestment in the

subsidiary can be obtained using Equation 25:

.1474 + (.1474 - .10) (1 - .5) ($100/$200)
15.93%, ‘ (26)

Kg

[}

which indicates that the parent’s investment in the subsidiary would
require 15.93%, as compared to a 15% return when there was no
subsidiary’s debt. Further, since Formulas 23 and 25 are expected
to provide the same return requirement to the parent, it is possible

to find the value of 3% by equating Equations 25 and 23 as follows:

1593 = Ke + (K - Ke) 85 (aL/eY)
= .10 + (.1625 - .10) (.80) (gL/.7579)
gL = .a985 (27)

Since the value of B% is known, using an independent company
approach it is possible to find the required return on the

subsidiary’s equity as if the company were operating independently:

KL = ke + 8L (K, - Kp) (28)
.10 + .8985 (.1625 - .10)

.1562 or 15.62%
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What this implies is that if the company were independent and its
securities were traded publicly, it would have required a 15.62%
return rate on its equity.

The weakness of Pettway and Jordan’s (1983) formula, Equation
23, is that it does not readily provide the required rate of return
on the parent’s investment in the subsidiary because it requires the
knowledge of Bé. Since Bé is not known, Pettway and Jordan suggest
the use of a "proxy" beta representing the average of comparable
risk companies.

Implications of the Pettway and Jordan (1983) formula,
K'F; = K¢ + (Kp - Kg) e}, (sg/sg) (29)

are as follows:

1. If Bé = Bg, then the double leverage approach and the inde-
pendent company approach (Case 1) would provide identical returns.
If 3; > Bg’ i.e., Bg/Bg > 1 (in the present case Bé = .8985 and Bg =
.7579), then it follows that the return on the parent’s investment
provided by the double leverage approach would be greater than the
return that would be expected from an independent company approach
because of additional risk created by the subsidiary’s leverage.

2. If BsL < sg, i.e., B'g/B%; 1, then the return on the

parent’s investment in the subsidiary would be Tower than the return

that would have been provided by an independent company approach.
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Pettway and Jordan (1983) contend that the double leverage
approach is valid in the case of a single subsidiary (or if the
market risks of the subsidiaries are all equal to the busiﬁess risk
of the parent, i.e., Séi = Bg, for i =1, 2, ... n) because in such
an event the independent company approach and the double leverage
approach will provide identical returns and cross-subsidization will
not exist. _

The following paragraphs analyze how the proponents would apply
the double leverage theory to the example presented in Table 5,
which involves parent-subsidiary relétionships. The proponents
argue that because it is not known how the parent has financed its
investment in the subsidiary’s stock, it should receive its weighted
average cost of capital on its investment in the subsidiary. What
this implies is that the parent should not receive more than its
costs. This is the traditional double leverage approach advocated
by its proponents. Assume that the marginal cost rate on debt, 10%,
is the same for the parent and subsidiary and the cost rate on
equity capital of the parent is 15%. The capital structures and the
cost rates of the parent and subsidiary are presented in Table 5.

The weighted cost rate of the parent’s investment in the
subsidiary, using a 50% tax rate:

= [($180) (15%) + ($20) (10%) (1 - .5)1/$180 + (1 - .5) ($20)
[($27 + 1)/$190] = $28/$190
14.74%, (30)

which is the unlevered cost rate on the equity capital of the parent.
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Table 5
Capital Structure of the Parent and the Subsidiary

Parent Subsidiary
Cost Tax Weighted Cost Tax
Amount Rate Rate Cost Amount Rate Rate
Debt $ 20 10% 1-t $1 Debt $100 10% 1-t
Equity $180 15% --- $27 Equity $200 14.74%
Total
Capital: $200 $28 $300

It can be seen from Table 5 that for the subsidiary’s equity
capital, the weighted average cost rate (14.74%) of the parent has
been assigned. By doing so, as argued by advocates of double
leverage, the stockholders will be adequately compensated for their
actual costs of the parent’s investment in the subsidiary.

The actual costs of the parent are:

Cost of debt financing: (10%) ($20) (1 -t) =$1, fort = 50%
Cost of equity (15%) ($180) = $27
Total cost of financing = $28

Return to the parent’s investment in the subsidiary = ($190)
(14.74) = $28. Since the costs of financing and the return on
investment are equal, it is argued that the parent’s stockholders

are exactly compensated.
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This is the position taken by the advocates of double leverage.
They maintain that unless the parent explicitly identifies the
sources of its investment in the subsidiary, it is extremely
difficult te identify the source and mix of funds by which the
common stock of its subsidiary is financed by the parent. In such
an event, there is a possibility that the parent might have financed
the stock of its subsidiary with debt only or with the sale of
common stock exclusively or a combination of both debt and common
stock. Since the funds which the parent invests in the common stock
of its subsidiary are commingled and are not clearly traceable with
respect to their sources, it is argued that the most appropriate way
to determine the cost of equity capital invested by the parent in
its subsidiary is to assign its weighted average cost of capital.
They hold the view that if the parent receives earnings at its own
overall rate of return on its investment in its subsidiary, it will
be able to service its debt and to obtain the earnings investors
seek on the parent’s common stock. This is due to the fact that the
parent’s investment in the subsidiary costs less because of the
leverage afforded when the parent holding company obtains a portion
of its funds by borrowing.

The proponents of double leverage methodology also contend that
it is consistent with economic theory of competitive behavior.
Thus, if the competitive market is in equilibrium, the mérginal rate

of return on investment must be equal to the costs of capital. In
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the theory of finance, for instance, the rules of capital budgeting
explicitiy state that the value of a firm will be maximized if the
firm undertakes all those investments with positive net present
values. In other words, the firm would continue to invest its
capital until its internal rate of return on its marginal investment
Just equals its cost of capital. When these principles are applied
to a holding company system, the parent should be constrained in its
return from its investment in its subsidiary to its weighted average
cost of capital rather than its anticipated return of ($200 x 15% =
$30). Any reward to the pérent in excess of its weighted average
cost of capital ($30 - 28.0 = $2) would violate the competitive
norm.

Opponents of the double leverage approach argue that awarding
the costs of capital to the parent’s investment in the subsidiary,
$28.0, is inadequate to compensate for the additional risk to which
the stockholders’ investment is exposed due to the existence of the
subsidiary’s debt in its capital structure. They say that if it is
not known how the parent financed its investment in its subsidiary,
then the cost of equity capital of the parent invested in its
subsidiary would have been 15.93%, which can be obtained from the

subsidiary’s capital structure as follows:

[[$200 + (.5) ($100)] 14.74% - ($100) (.5) (10%)]/$200 =
$31.85/$200 = 15.93%
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The parent’s return on its investment in the subsidiary would
thus have been (15.93%) ($200) = $31.86 instead of $29.5 ($200 x
14.74%). The difference in return ($2.36) would be attributable to
additional risk to which the equity holder is exposed due to the
presence of debt in the subsidiary’s capital structure. They point
out that the additional rewﬁrd ($2.36) is consistent at least with
the fundamental principle of finance; that is, risk and reward are
positively correlated. In other words, if the double Teverage
theory is a valid one, it should be consistent with reality. Since
risk and return are linearly and positively associated according to
finance theory, it would be appropriate to allow an additional
compensation, $2.36, for additional risk unaertaken by the
shareholders on the criterion that the source of funds is not
relevant; rather, the critical issue is the ultimate risk to which a
particular firm is exposed.

The approach adopted in this research for the determination of
a return rate on the parent’s investment in the subsidiary and as

represented by the relationship
KL= KD+ (kY- Kp) (1 - £) (Dy/Eg) (31)

would have provided a return rate of 15.93% to the parent. The
return to the parent would have been a sum of $31.86 ($200 x 15.93%)
as compared to a return of $29.5 ($200 x 14.74%) which would have

been arrived at by using the traditional approach ignoring
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the leverage effect of the subsidiary’s own debt. That is, the
traditional approach does not consider the second term on the right-
hand side of Equation 31. It should be noted, however, that the
leverage effect of the subsidiary’s own debt depends on the
proportion of debt in its capital structure. If the proportion of
debt is lower than the proportion of the parent’s debt, then the
return rate on the parent’s investment would be lTower than 15% and
vice versa. If the debt ratio of the subsidiary is equal to the
debt ratio of the parent, or if the debt ratio of the parent to its
total capital 1is equal to the debt-to-equity ratio of the
subsidiary, the return to the parent’s investment will be
unaffected.

In sum, the present approach, as represented by Equation 31, is

superior to the approach advocated by proponents of double leverage.

This model recognizes the presence of the subsidiary’s own debt in

its capital structure and provides compensation to the stockholders
for the additional risk, thereby satisfying the requlatory standards

of fairness.

The arguments presented here are vital for the analysis that
follows, if the parent has two or more subsidiaries. The analysis
is extended to the case where the parent holding company has two or

more subsidiaries.
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Case 3: Determination of the Expected Rates of Return on the
Parent’s Investment in Its Subsidiaries.

1. No debt in the capital structures of the parent and sub-
sidiaries.

It is assumed that the parent holding company owns two subsidi-
aries, §y and §,, that have similar business risks, and the parent
and the subsidiaries do not have debt in their capital structures.
Further, the parent is supposed to have invested its capital
unequally in the two operating subsidiaries. In fact, this is a
trivial case. The balance sheets of the parent and its subsidiaries
are presented in Table 6.

Assumptions:

Let sg = .7579, the unlevered beta of the parent

Kp = 16.25%, the market cost of equity capital

K¢ = 10.0%, the risk-free rate of return
Parent’s Cost Rate on Equity Capital (Unconsoiidated)

Since the parent does not have debt in its capital structure,

its unlevered (debt-free) cost of equity capital can be determined

from:
KD = Ke + 8) (Ky - Kp) (32)
= .10 + .7579 (.1625 - .10)
= .1474
= 14.74%
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Thus, the unlevered cost rate on the equity capital of the parent is

14.74%.
Table 6
Balance Sheets of Parent and Subsidiaries
Parent Unconsolidated (Py) Parent Consolidated (P.)
Assets Liabilities & Equity Assets Liabilities & Equity

Eq Sy: $120 Equity: $200 Sy: $120 Parent Eq: $200
Eq Sp: § 80 Sp: § 80

$200 $200 ;200 $200

Subsidiary (Sy) 4 ’ Subsidiary (S,)

Assets Liabilities & Equity Assets Liabilities & Equity

$120 Equity: $120 $ 80 Equity: $80

$120 $120 $ 80 $80

Subsidiary Sy_Cost of Equity Capital

Using the "parent capital structure" approach, the cost rate on

equity capital of Sy can be obtained from the general formula:

kL - Kg + (Kg - Kgs) (1 - t) (Dg/E) (33)
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Where:
Ké = levered cost of equity capital of Subsidiary S
K4s = weighted average (marginal) cost of debt of Subsidi-
ary S
tg = corporate tax rate of Subsidiary S

Dg/Es = debt-to-equity ratio of Subsidiary S measured in market

values

Since there is no debt in the capital structures of S7 and Sy, there
will not be any tax advantages of debt, and as such tg = 0. Then

the unlevered cost of equity capital of Subsidiary S1 would be:

Kg] = (.1474) + (.1474 - 0) (1 - 0) (0)
= .1474
= 14.74%

which is the same as the unlevered cost of capital of the parent.

Subsidiary 52 Cost of Fquity Capital

Using the parent capital structure approach, the unlevered cost

of equity capital of Subsidiary Sp would be:

ng = (.1474) + (.1474 - 0) (0)
= .1474
= 14.74%
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which, again, is equivalent tovthe unlevered cost of the parent’s
equity capital. Further, we know that the parent’s unlevered cost
rate is its weighted average cost of capital.

The weighted average cost rate of the rates contributed by the

two subsidiaries on parent’s investment is:

WACC = [(14.74%) ($120) + (14.74%) ($80)1/($120 + $80)
= ($17.688 + $11.792)/$200
= 14.74%

which is equal to the weighted average cost rate on parent’s equity
capital.

The weighted average cost rate on equity capital, invested by
the parent in its subsidiaries, is equal to the individual equity
cost rates of subsidiaries. The double leverage approach,
therefore, according to Pettway and Jordan (1983), would satisfy the
regulatory standards of fairness since there is no cross-

subsidization from one subsidiary to the other.

2. Debt in each subsidiary’s capital structure and no debt in
the parent capital structure.

This scenario is relevant and appropriate to electric and gas
utilities and their holding companies. The operating natural gas
and electric utilities are permitted to issue their own debt, which
is guaranteed by their respective parent holding companies. The

parent holding companies owning the operating utilities, however,
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cannot have their debt even though they can diversify into regulated
and nonregulated areas of business that may have different levels of
risk.

It is assumed that the marginal debt cost rates of the
subsidiaries are the same as before and are equal to 10%, the
unlevered cost of the parent’s capital is assumed to be 14.74%, and
the corporate tax rate "t" is 50%. Further, the parent’s
investments in each of the subsidiaries are unequal. The balance
sheets of the parent and subsidiaries are shown in Table 7.

The objective here is to see whether or not the double leverage
approach would satisfy the regulatory standards of fairness. The
regulatory standards, according to Pettway and Jordan (1983), will
be satisfied only if the parent’s weighted average cost of capital

is equivalent to each subsidiary’s cost of equity capital.

Parent’s Cost Rate on Its Equity Capital

Since there is no debt in the parent’s capital structure, the
required return rate on the parent’s investment can be determined
from the parent’s consolidated capital structure.

The Tevered cost of the system’s equity capital can be obtained

from:

KE = kY + (kY - Kye) (1 - t) (D/EC) - (39)
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Where:
Ké = the Tevered cost of equity tapita] of consolidated system
Kg = the unlevered cost of equity capital of the system
Kgc = the marginal weighted cost rate of debt of the system
D./E. = debt-to-equity ratio of the system

t. = tax rate, which is assumed to be 50%

Table 7

Balance Sheets of Parent and Subsidiaries

Parent Unconsolidated (P) Parent Consolidated (P.)
Assets - |Liabilities & Equity Assets Liabilities & Equity
Sy: $120 Equity: $200 Sub.S$1:$200 | Parent Eq: $200
Sp: § 80 ~ Sub.S, $200 | Debt Sub.S1:$ 80

Debt Sub.S2:$120

$200 $200 $400 $400
Subsidiary (S7) Subsidiary (S;)
Assets Liabilities & Egquity Assets Liabilities & Equity
$200 | Debt: $ 80 $200 | Debt: $120
Equity: $120 Equity: $ 80
$200 $200 $200 $200
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Since the parent’s unlevered cost of equity capital is equal to
the parent’s unlevered cost of equity capital of the consolidated

capital structure (Kg), it follows that:

L _¢L
Kp = K¢ .
Thus,
Kk = (.1474) + (.1474 - .10) (.5) ($200/$200) = .1711
= 17.11%
-4
The weighted average cost of the parent is:
K5 (Ep) + (Kgp) (Dp)I/[Ep + (1 - t) Dyl =
(.1711) ($200) + (.10) (0)/%$200 = .1711
- L
= 17.11% = Kp

Cost Rate on Equity Capital of Subsidiary S

The cost rate on equity capital (parent’s investment in $7) of
Subsidiary Sy can be determined using the parent capital structure

approach, i.e.,

ko= KU+ (KD - Kgg) (1 - tp) (Dgy/Egy)
1474 + (.1474 - .10) (1 - .5) ($120/$80)

1632

16.32%
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Cost Rate on Equity Capital of Subsidiary Sg

Using the parent capital structure approach again, the cost

rate on equity capital of S, can be obtained from:

Ky = Kg + (K - Kgsp) (1 - tgp) (Dga/Egp)
1474 + (.1474 - .10) (1 - .5) ($120/$80)
.1830

18.30%

Thus, the total revenue contributed by the two subsidiaries to
the parent’s investment would be:

($7120 x 16.32%) + ($80 x 18.30%) = $34.226

The weighted average cost of equity cabital of the parent
invested in the subsidiaries would then be 17.11% (34.226/200),
which is also the weighted average cost of equity capital of the
parent.

Although the parent’s return requirements from the subsidiaries
are different, the parent’s weighted average cost rate is equal to
the weighted average of the individual cost rates on the equity of
the parent’s investment in its subsidiaries. Because the weighted
average cost rate of the parent (17.11%) is not equal to the
individual cost rates contributed by the subsidiaries to the parent
(Sy’s rate is 16.32%, Sp’s rate is 18.30%), Pettway and Jordan
(1983) argue that the double leverage theory violates the regulatory
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standards of fairness. This is due to the fact that one subsidiary

subsidizes the other.

This researcher arques that since the debt ratios of the

subsidiaries are different from the debt ratios of the consolidated

system, the subsidiaries’ individual contribution to the parent’s

investment will differ. The contributions will depend on the risks

to_which the parent’s investment is exposed in_each of the

subsidiaries. Therefore, it is logical to expect differential

contributions by the subsidiaries to the parent while satisfying the

parent’s weighted average cost of capital constraint.  The

individual contributions of the subsidiaries would be equal to the

_parent’s weighted average cost of capital if the capital structure

80

ratios of the subsidiaries are exactly equal to the capital

structure ratios of the consolidated system.

In the case of Subsidiary Sy, for instance, the debt and equity
were $80 and $120, respectively. If they were to be $100 debt and
$100 equity, then its levered cost of equity capital would have

been:

K =K+ O - Kgst) (1 - tgg (0g1/Egy)
L1474 + (14.74 - .10) (1 - .5) ($100/$100)
J711

17.11%

which is exactly equal to the weighted average cost of capital of

the parent, but greater than 16.32%. The higher return (17.11%) is
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attributable to an increase in debt from $80 to $100, and, as such,
investor’s capital was exposed to additional risk than before.

In the same way, Subsidiary S, would have its cost of equity
capital reduced from 18.30% to 17.11% due to the decrease in its
debt from $120 to $100. In this case, the risk to owner’s
investment in Subsidiary S, was reduced from its previous level,
and, as such, investors were paid accordingly. But, overall,
investors were compensated relative to their risks on their
investments in the subsidiaries. As Tlong as the investors are
rewarded commensurately with the risks, there will not be any
problem in attracting the capital.

The above analysis shows that Pettway and Jordan’s (1983)

condition_that each subsidiary’s contribution must be equal to the

parent’s weighted average cost of capital completely ignores the

relative risks of the subsidiaries. For instance, subsidiaries of a

holding company (Telephone & Data Systems) are located in different
parts of the country and possess debt-to-equity ratios that are

different from their consolidated system’s debt-to-equity ratios.

3. Debt in the parent capital structure and debt in the
subsidiaries’ capital structures.

This scenario is typical of the telephone utilities and their
corresponding holding companies. The operating utilities and their
respective parent holding companies now have debt %n their capital

structures. This means the existence of double leverage--leverage
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(use of debt) at the subsidiary level and leverage at the parent
level. The parent’s required rate of return on its investments in
the subsidiaries will be determined by the application of "double
leverage" methodology.

Assumptions:

1. Parent holding company and its subsidiary have debt.

2. The capital ratios of the parent’s investment in the sub-
sidiaries are the same as those of the parent. That is, the equity
of the subsidiary, $200, is made up of $100 of the parent’s debt
(50% of $200) and $100 of the parent’s equity.

3. Cost of equity capital of the parent is assumed to be 15%.

4. The weighted average cost rates (or marginal cost rates) of
debt capital of the parent and its subsidiaries are assumed to be,
though not necessarily, the same--say, 10%.

The capital structures of the parent and subsidiaries and their
weighted cost rates are shown in Table 8.

It is further assumed that the parent’s debt is utilized to
purchase the stock of the subsidiaries. As before, we shall assume
the market cost rate of equity capital, Kp» is equal to 16.25%.

According to the "double leverage" approach, the cost rate on
equity capital of each subsidiary must be equal to the weighted
average cost of the parent. Given the systematic risk (.80), market
cost rate (16.25%), and the risk-free rate (10%), the cost of equity
capital of the parent using CAPM would be:
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Table 8

Balance Sheets of Parent and Subsidiaries

Parent Unconsolidated (Py) Parent Consolidated (Pe)
Assets Liabilities & Equity Assets Liabilities & Equity
Eq.S]:slzo Debt: $20 Sub.S7:$200 | Parent Eq:  $180

Eq.S,:$ 80

Equity: $180

Sub.S; $200

Parent Debt: $ 20
Sub.S] Debt: $ 80
Sub.S, Debt: $120

$200

$200

$400

$400

Subsidiary (Sq)

Subsidiary (S,)

Assets Liabilities & Equity Assets Liabilities & Equity
$200 | Parent Eq: $108 $200 Parent Eq.: $ 72
Parent Debt: $ 12 Parent Debt: § 8
Sub. Equity: $120 Sub. Equity: $ 80
Sub. Debt: $ 80 Sub. Debt: $120
$200 $200 $200 $200
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Ké = Ke + B3 (Ky - Ke) (35)
= .10 + .80 (.1625 - .10)
= .10 + .05
= .15 or 15%

The parent’s unlevered cost of equity capital can be derived using:

K = Ke + B (K - Ke) (36)

Where:

8 = /01 + (1 - 1) (By/Ey)]
-80/[1 + (.5) ($20)/$180)]
.81/1.0555
.7579

(.10) + (.7579) (.1625 - .10)
(.10) + (.7579) (.0625)
.10 + .0474

o>
fl ] ]

]

.1474 or 14.74%
The weighted average cost of the parent would then be:

WACC (P,)

[(KD) (Ep) + (1 - t) (D, Kgl/[Ep + (1 - t) Dp]
[(.15) ($180) + (.5) ($20) (.10))/[($180) + (.5) ($20)
$28/$190 = 14.74%

Thus, the parent’s weighted average cost of capital is equal to

the parent’s unlevered cost rate on equity capital. Then, the cost
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of equity capital of the parent invested in Subsidiary Sy is given

by:

K = Kp + (K - Kgs1) (1 - tgp) (Ds1/Esy)
1474 + (.1474 - .70) (.5) ($80/$120)
.1474 + (.0478) (.5) (.6667)

.1474 + 0158

.1632 or 16.32%

Similarly, the cost rate on the parent’s equity capital

invested in Subsidiary Sp can be obtained by using:

Kkp = Kp + (K] - Kgsz) (1 - tgp) (Ds2/Esp)
= (.1474) + (.1474 - .10) (.5) ($120/$80)
= (.1474) + (.0356)
= 18.30%

Thus, the weighted average cost of the parent’s equity capital

invested in the subsidiaries would be:
[($708) (.1632) + ($72) (.1830)/(s108 + $72) = 17.11%

Pettway and Jordan (1983) would say that, on one hand,
allocation of 17.11% to each utility will violate the regulatory
standards of fairness because Subsidiary Sy will be awarded a higher
return, 17.11%, than is required, 16.32%, and Subsidiary S, will be
awarded 17.11%, which is lower than the required 18.30%. In other
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words, they maintain that Subsidiary S; 1is being subsidized by

Subsidiary Sp. But this researcher arques that the return required

by the parent from each of the subsidiaries would depend on the risk

to_which the parent’s investment is exposed. As long as the

weighted average cost of capital of the parent is satisfied by the

relative contributions of the subsidiaries in accordance with their

risks and _returns, the requlatory standards of fairness will be

satisfied. Therefore, the parent’s capital structure approach to

the double leverage probliem is valid even if there are two or more

subsidiaries.

Parent’s Consolidated Capital Structure Approach
to the Double Leverage Problem

The cohsolidated capital structure approach limits the return
to a utility holding company on its investment in its subsidiaries
to an amount equal to the consolidated system’s weighted average
cost of capital. A general framework for the resolution of the
problem is presented in Appendix B. The objective here is to see
whether or not this approach would satisfy the regulatory standards
of fairness and to assess whether or not the parent’s capital
invested in the subsidiaries will have been rewarded, at the same
time eliminating monopoly returns which could be attributable to
double Teverage. An evaluation of the parent’s consolidated capital

structure will be performed using descriptive examples.
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Case 1:

sidiarijes.

No Debt in the Capital Structure of Parent and Sub-

It is assumed that there are two subsidiaries, S1 and Sy, and

the unlevered cost of equity capital of the parent is 14.74%.

The

balance sheets of the parent and the subsidiaries are presented in

Table 9.

Table 9

Balance Sheets of Parent and Subsidiaries

Parent Unconsolidated (Py)

Parent Consolidated (P.)

Assets Liabilities & Equity Assets Liabilities & Equity
Eq.5y.$108| Equity: $180 Sub.$1:8108 | Equity Sy: $108
Eq.Sy:$ 72 Sub.Sy $ 72| Equity Sp: $ 72

$180 $180 $180 $180
Subsidiary (Sy) Subsidiary (Sp)
Assets Liabilities & Equity Assets Liabilities & Equity
$108 Equity: $108 $ 72 Equity: $ 72
$108 $108 $ 72 $ 72
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Since there is no debt in the capital structures of the
subsidiaries and the parent, the system’s weighted average cost rate
is identical to the cost of capital of either of the subsidiaries.
This can be seen from the following results:

The cost of capital of the system can be determined from:

K}: = kY + (KY - Kge) (De/E) (1 - t) (37)
Where:

Kt = the levered cost of equity capital of the system

Do = debt of the system, including parent’s debt

m
1

c = equity of the system
weighted debt cost of the system

~
& O
(g
] il

c tax rate

Since there is no debt in the capital structure of the consolidated

system, it follows from Equation 37 that:
L_ U _ '
Kc = Kc = 14.74% (38)

which is also the weighted average cost of capital of the system.
The cost rate of the parent’s equity capital invested in
Subsidiary S; is obtained by equating the weighted average cost of
capital of the system to the overall cost of capital of the
subsidiary. This is obtained by solving the equation:
Kg = WACC (system)
= [Ky; Eqp + Kgep (1 - tg1) Dgy)/[Egy + (1 - tg) Dy
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i.e.,

ks =K+ (kY - Kyep) (1 - ts1) (Dsy/Esq) (39)

Since

Dgy = 0, then Kty =kY; = KU

That is, in the absence of debt, the subsidiary’s cost rate on
equity is equal to the unlevered cost rate on equity of the system.
The same conclusion is valid for all the subsidiaries whether they

are regulated on unregulated and diversified or not. That is:
kS = 1478 = kL = kL,

In other words, the weighted average cost of capital of the
consolidated system is equal to the individual cost rates of the
subsidiaries. In such an event, Pettway and Jordan (1983) would
say that all the regulatory standards of fairness will be satisfied.
That is, the individual contributions of the subsidiaries to the
parent revenue requirements would be exactly satisfied. The

weighted average return rate of the two subsidiaries would be:

[($108) (.1474) + ($72) (.1474)1/$180 = $26.5320/$180
= 14.74%

which is exactly the same as the weighted average cost of the
parent. The two subsidiaries would have their rates of return
exactly identical to the weighted average cost of capital of the

parent’s system.
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Case 2: No Debt in the Capital Structure of the Parent But
Existence of Debt in the Capital Structures of the Subsidiaries.

Let the parent’s unlevered beta be .7579 and t = 50%. The
balance sheets of the parent consolidated and unconsolidated capital

structures and the subsidiaries are presented in Table 10.

Table 10

Balance Sheets of Parent and Subsidiaries

Parent Unconsolidated (P,) Parent Consolidated (P.)
Assets Liabilities & Equity Assets Liabilities & Equity
Eq.S;.$108 | Equity: $180 Sub.S]:$188 Sub.S] Debt: § 80
Eq.S,:$ 72 Sub.S, $192 | Sub.S, Debt: $120

Sub.Sy Equity: $108
Sub.S, Equity: § 72

$180 $180 $380 $380
Subsidiary (Sq) Subsidiary (S,)
Assets Liabilities & Equity Assets Liabilities & Equity
$188 Debt: $ 80 $192 Debt: $120
Equity: $108 Equity: $ 72
$188 $188 $192 $192
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The Tevered cost of equity capital of the system can be

determined using an independent company approach:

K=K+ (kY - Kyo) (1 - 1) (D./E.) (40)
or
KL = Ke + BE (K, - Ke)

(.10) + (.80) (.1625) - .10)
15%

In order to use Equation 40, the value of KV is needed because

KE = Ke + B (Kp - Ke) (41)
but
u_ L i
Bc = Be/[1 + (1 - t.) (Do/EL)]
= .80/[1 + (.5) ($200/$180)]
= .5143
Therefore,
KY = (.10) + (.5143) (.1625 - .10)
= .1321
= 13.21%
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KE = K+ (k¥ - Kge) (1 - te) (Dc/Ec)
= (.1321) + (.1321 - .10) (.5) ($200/$180)
= 15%,

which is the same as before.

The weighted average cost rate of the system would be:

WACC(S) = [($180) (.15) + ($200) (.10) (1 - .5)1/($180 + $100)
= (827 + $10)/$280
= 13.21%,

which is also equal to the unlevered cost of equity capital of the
system.
The cost of equity capital of the parent invested in Subsidiary

S7 could be determined using the consolidated capital structure

approach:
Kk = kU + (U -k 1 - toy) (Day/E 42
s1 c + (K¢ - Kgs1) ( s1) (Ds1/Egy) (42)
= (.1321) + (.1321 - .10) (.5) ($80/$108)
= 14.4%

Similarly, the cost of the parent’s equity capital invested in

Subsidiary S, would be:

Ksp = K& + (KY - Kgsp) (1 - tgp) (Dgp/Eqp) (43)
= (.1321) + (.1321 - .10) (.5) (S]ZO/$72)
= 15.89%
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The weighted average cost of equity capital contributed by the two

subsidiaries to the parent’s investment would then be:

WACC (Sy and Sp) = [($108) (.144) + ($72) (.1589)]/$180
= $27/$180
= 15%,

which is the parent’s cost of equity capital and $27 ($180 x 15%) is
the parent’s revenue requirement. |
Assignment of the weighted average cost of the system (15%) to
each subsidiary has led to different cost rates on the equity
capital of the pareht’s investment in the subsidiaries. For §y, it
is 14.4%, and for S,, it is 15.89%, according to the risk of each
subsidiary while providing on an average basis the parent’s required
return of 15%. Thus, the consolidated capital structure approach
also prices the parent’s investment in each subsidiary in proportion
to its risk and would enable each subsidiary to contribute its share

to the parent’s total revenue requirement.

Case 3: Debt in the Parent’s Capital Structure and Debt in the
Subsidiaries’ Capital Structure.

It is assumed that the parent borrows debt and invests in the
two subsidiaries in the same proportions of its capital structure.
The balance sheets of the parent unconsolidated, parent

consolidated, and the subsidiaries are provided in Table 11.
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Table 11

Balance Sheets of Parent and Subsidiaries

Parent

Unconsolidated (P)

Parent Consolidated (P.)

Assets Liabilities & Equity Assets Liabilities & Equity
Eq.S7.$120; Equity: $ 20 Sub.S7:$200 | Parent Debt: § 20
Eq.S,:$ 80; 180 Sub.S, $200 | Sub.SyDebt:  § 80

| Sub.S, Debt:  $120

Total Debt: $220

Sub.Sy Equity:$108

Sub S, Equity:$ 72

$200 $200 $400 $400
Subsidiary (Sq) Subsidiary (S,)

Assets Liabilities & Equity Assets Liabilities & Equity

$200 Debt: $ 80 $200 Debt: $120

Parent Debt: §$ 12 Parent Debt: §$ 8

Parent Equity: $108 Parent Equity: $72

Equity $120 Equity $80

$200 $200 $200 $200
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Assumptions:
gh = .80 = 8t
t = 50%

Ke = 10%

Ky = 16.25%

and the marginal cost of debt of the system and subsidiaries is
assumed to be the same, i.e., 10%.
The levered cost rate on the parent’s equity capital in accord

with CAPM would be:

Ke + 85 (Kp - Ke) (44)
.10 + (.80) (.1625 - .10)

s

15%

The levered cost rate on equity capital of the parent’s consolidated

capital structure is also 15% since:

L _ L ,
KC = Kf + BC (Km - Kf) (45)
= .10 + (.80) (.1625 - .10)
= 15%
or-it can also be shown from:
Lo VU -k,) (0 -t.) (DJE
Ko = Ko + (Ko - Kge) ( ¢) (De/Ee) (46)

But to use Equation 46, the knowledge of Kg is required, and to

evaluate Kg, the value of Bg must be known in advance. Since:
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gY = 8L/01 - t) (0/EQ)]
= .80/[1 + (.5) ($220/$180)]
= .4966

KY = Ke + 8Y (K - Kp)

.10 + .49666 (.1625 - .10)
.10 + .0310
13.10%

=
—
"

c = 1310 + (.1310 - .10) (.5) ($220/$180)
15%

The weighted average cost of the system would be:

WACC (System) = [($180) (.15) + ($220) (.10) (1 - .5)1/L[($180) +
($220) (1 - .5)]

$38/$290

13.10%,

]

which is the same as the unlevered cost of equity capital of the
system. The Tlevered cost rate on the parent’s equity capital

invested in Subsidiary Sy would then be:

Kél = Kg + (Kg - Kgs1) (1 - tgy) (Dgy1/E47) (47)
= (.1310) + (.1310 - .10) (.5) ($92/%$108)
= 14.42%
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Similarly, the levered cost rate on the parent’s equity capital

invested in Subsidiary 52 would be:

Ksz = ke + (KE - Kyep) (1 - tp) (Dgp/Egy)
= (.1310) + (.1310 - .10) (.5) ($128/$72)
= 15.86%

The weighted average cost of the parent’s equity capital invested in
the subsidiaries would then be:
WACC (Parent) = [($108) (.1442) + ($72) (.1586)]/$180
= 15%

The parent’s return requirement

= ($180) (15%) + ($20) (10%)
= $29,

which is exactly satisfied by pricing the equity portion of the
subsidiaries according to the risks involved and simultaneously
eliminating the monopoly rent of $1 ($200 x 15% - $29).
Determination of Expected Rates of Return on Equity
Capital of Large Telephone Companies
This section presents an empirical determination of required
return rates on equity capital of small and large telephone

companies that are operating in Michigan, using the methodologies

that were presented in Chapter III. Michigan Bell Telephone Company
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(MBT) is the largest regulated utility, having gross operating
revenues in excess of $500 million in the year 1985. General
Telephone Company of Michigan (GTM) comes under the category of
medium size, with operating revenues in the range of $50 to $500
million. In addition, there are 40 small investor-owned operating
telephone companies which had operating revenues of less than $50
million in 1985. Of these 40 telephone companies, 32 are
independently operating, whereas the remaining 8 companies are
subsidiaries of their respective parent-holding companies. Augusta
Telephone, Chatham Telephone, Clayton Telephone, Hickory Telephone,
and Shiawassee are the subsidiaries of Telephone and Data Systems
(T&DS). Century Teiephone Company of Michigan and Central Telephone
Company are the subsidiaries of Century Telephone Enterprises, and
Alltel of Michigan is the subsidiary of Alltel Corporation.

The determination of expected return rates on the equity
capital of the 32 independently operating companies is accomplished
using the "subsidiary pricing" approach. For the remaining eight
small telephone companies that are subsidiaries of parent-holding
companies, the "consolidated capital structure™ approach is applied
to arrive at the expected rates of return on common equity capital.
For General Telephone Company of Michigan, the "parent capital
structure” approach is utilized. For Michigan Bell, the
"consolidated capital structure” approach is applied to determine

its required rate of return.
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Subsidiary Pricing Approach to the Determination of
Required Rates on Equity Capital of Independently
Operating Small Telephone Companies in Michigan
Under this approach, the cost rate on equity capital of a group
of independently operating telephone companies that have an average
risk comparable to the utility in question is determined using the
Sharp-Lintner version of the CAPM. Then, the unlevered cost rate on
the equity capital of the comparable group is calculated. Finally,
the cost rate on equity capital of the utility in question is
determined, using the unlevered cost rate on equity capital of the
comparable group, the utility’s debt-to-equity ratio, and its tax
rate. To arrive at the equity return rates, the current marginal
cost rate on the debt capital 1is used instead of the embedded
average cost rates of debt of the companies. This is due to the
fact that CAPM is valid only if the marginal cost rate of debt is
equal to the risk-free rate of return. The process of determining
the expected return rates on equity capital of small telephone

utilities is presented in the following steps.

Step 1: Determination of Average Market Risk and Average
Capital Structure Ratios of Comparable Group.

The average market risk and the capital structure ratios are
presented in Table 12. It shows that the average market risk of the
comparable group was .75, and the group’s average capital structure

had about 52% debt, 3% preferred stock, and a 45% equity.
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Table 12

-Market Risk and Capital Structure Ratios of Comparable Group

Long-Term Preferred
Company Name Beta Debt Stock Equity
(%) (%) (%)

Alltel Corp. .65 55.2 4.4 40.4
Central Corp. .75 47.4 2.3 50.3
Century Tel. Ent. .65 84.0 5.3 10.7
Cincinnati Bell .45 34.7 -- 65.3
Continental Tel. .80 56.5 1.7 41.8
Rochester Tel. .75 37.9 4.7 57.4
So. New Eng. Tel. .70 37.9 4.2 57.9
United Tel. .95 54.1 1.8 44.0
Tel. & Data Systems 1.01 72.0 3.0 25.0
Lincoln Tel. .75 42.5 -- 57.5

Mean .75 52.2 2.8 45.0

Note. From Value Line Investment Survey (weekly). (1986). New

York: Value Line; and Moody’s Public Utilities Manual
(annual). (1986). New York: Moody’s Investor’s Service.

Step 2: Determination of Market Return Rate on Equity Capital
of the Dow Jones Industrials.

The market cost rates on equity capital for 23 Dow Jones
Industrials were determined using DCF methodology. These results

are provided in Table 13.
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Table 13

Market Cost of Capital for Dow Jones Industrials

Market Risk Cost of Equity Capital
Company Name 8) (DCF Estimate)
Allied Signal 1.00 8.93%
Aluminum Company 1.15 10.34
American Can .95 14.68
American Express 1.50 13.30
AT&T .85 14.25
DuPont 1.15 11.25
Eastman Kodak .80 12.51
Exxon .80 11.00
General Electric 1.05 15.71
General Motors 1.15 12.47
Goodyear 1.10 9.60
IBM 1.05 17.65
International Paper 1.10 10.22
McDonald’s 1.10 20.82
Merck .90 17.63
Minnesota Mining 1.05 11.09
Owens ITlinois .90 16.56
~Phi11ip Morris .95 21.98
Proctor & Gamble .75 11.40
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Table 13--Continued

Market Risk Cost of Equity Capital
Company Name (8) (DCF Estimate)
Sears Roebuck ' 1.25 15.12
United Technologies 1.15 14.30
Westinghouse Electric 1.30 16.88
Woolworth 1.00 14.72
Market Average 1.04 14.02%

Note.  Market risk figures from Value Lline Investment Survey.
(1986). New York: Value Line.

Step 3: Determination of Risk-Free Rate of Return.
The risk-free rate of return is computed by taking the average
of the latest 12-month Tong-term (10 years and above) Treasury Bond

yields and is presented in Table 14.

Step 4: Determination of the Cost Rates on Equity -Capital of a
Comparable Group of Telephone Companies Having Average Market Risk
(g) Equal to .75.

The cost rate on equity capital of the comparable group is

estimated by using the capital asset pricing model:

Kb = ke + 8% (K - Kp) (48)

= (Risk-Free Rate) + (Risk Premium)
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Table 14

Yields on Long-Term Treasury Bonds
(October 1985-September 1986)

Month Yield (%)
October 1985 10.56
November 10.58
December 9.60
January 1986 9.51
February 9.07
March 8.16
April 7.59
May 8.02
June 8.23
July 7.26
August 7.33
September 7.61

12-Month Average 8.58%

Note. From Federal Reserve Bulletin (monthly). (1986, 1987).
Washington, DC: Board of Governors of the Federal Reserve
System; and Economic Week. (1985, 1986). New York: City
Corporation.

Where:

K¢ = 8.58%, the risk-free rate of return

Kp = 14.02%, the market return rate on equity capital
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BL = .75, average market risk of comparable companies
KL = 8.58% + .75 (14.02 - 8.58)
= 8.58% + 4.08%
= 12.66% (49)

The required rate of return on equity capital of the comparable
companies, on the average, is estimated at 12.66%. It should be

noted that the risk premium from Equation 49 is:
BL (K, - K¢) = 4.08%

Step 5: Determination of Unlevered Market Risk and Unlevered
- Cost Rates on Equity Capital of the Comparable Group.

The unlevered beta of the comparable group is estimated using:

gb =g 1+ Q- t) (0/E) + (P/E)] (50)

Where:
D = 52%, the average debt of the comparable group
E = 45%, the average equity of the comparable group
P = 3%, the average preferred stock of the comparable group
t = 34%, the expected corporate tax rate

gl = .75, the average market risk of the comparable group

Substituting the values in Equation 50, the unlevered beta can be

obtained:
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d = 1+ (.66) (52/45) + 3/45)]
.75 = @& (1.8293)
d = .75/1.8293

= .410

The unlevered cost rate on equity capital of the comparable group of

utilities can be determined from:

kU

]

Ke + 8Y (K - Kg) (51)
8.58% + .410 (14.02 - 8.58%)

= 8.58% + 2.23%

= 10.81%

]

Step 6: Determination of Expected Rates of Return on Equity
Capital of 32 Independent Telephone Companies in Michigan.

The expected rates of return were estimated using the

relationship:
Kb = kU + (V- k) (1 - 1) (Dy/EQ) (52)

where D¢/Eg is the debt-to-equity ratio of individual telephone
companies. These expected rates of return on equity capital are

presented in Table 15.
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Table 15

Rates of Return on Common Equity Capital of Michigan’s
Independent Small Telephone Companies

Earned Equity
Company Name Expected Authorized 1982-86 Debt 1982-86

(%) (%) (%) (%) (%)
Ace Telephone 15.47 13.50 6.3 76 24
Allendale Tel. 11.33 13.00 18.5 26 74
AuGres Tel. 12.54 12.15 -2.6 54 46
Baraga Tel. 13.67 11.48 15.1 59 ' 41
Barry Tel. 13.67 13.50 22.9 66 34
Blanchard Tel. 14.09 10.60 24.5 69 31
Bloomingdale Tel. 14.09 12.75 16.5 55 45
Carr Tel. 20.66 13.75 28.0 87 13
Chippewa Tel. 30.36 13.50 33.0 93 7
Climax Tel. 13.02 - 13.25 32.5 60 40
C,C & S Tel. 12.93 13.00 12.5 59 41
Deerfield Farmers 11.92 13.50 15.7 43 57
Drenthen Tel. 10.94 13.00 14.3 8 92
Farmers Mutual 10.81 13.00 11.8 0 100
Hadley Tel. 12.76 13.00 21.9 57 43
Hiawatha Tel. 13.84 12.00 21.9 74 36
Island Tel. 11.07 13.00 18.4 15 85
Kaleva Tel. 11.41 13.00 14.6 19 n
Kingsley Tel. 16.70 13.50 18.8 80 20
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Table 15--Continued

Earned Equity

Company Name Expected Authorized 1982-86 Debt 1982-86
(%) (%) (%) (%) (%)
Lennon Tel. 11.67 13.25 15.6 37 63
Midway Tel. 15.23 13.00 25.4 75 25
Ogden Tel. 10.94 12.10 15.0 8 92
Ontonagan Tel. 14.60 13.50 11.6 72 28
Peninsula Tel. 15.74 13.00 16.7 77 23
Pigeon Tel. 19.85 13.25 17.8 86 14
Sandcreek Tel. 11.26 11.86 10.7 19 81
Springport Tel. 13.02 13.00 12.3 60 40
Upper Peninsula 15.23 14.00 26.7 75 25
Waldron Tel. 18.00 12.75 26.9 83 17
Westphalia Tel. 14.79 13.25 13.3 73 27
Winn Tel. 11.01 13.00 16.1 12 88
Wolverine Tel. 16.35 13.50 12.4 79 21
Mean 14.34% 12.94% 18.0%  55% 45%
-SD 3.8% 1% 7.1%  27% 27%

Note. Earned rates of return, debt and equity ratios are 5-year
averages (1982-86).

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



108

Consolidated Capital Structure Approach for the Determination
of the Required Rates of Return on Equity Capital for
the Subsidiaries of Parent-Holding Companies
The required rates of return for the remaining eight companies
which are subsidiaries of parent-holding companies are calculated
using their respective parents’ consolidated capital structures.

There are two basic steps for the determination of the required

rates of return on equity capital of the subsidiaries. These are:

Step 1: Determination of the Unlevered Cost Rate on Equity
Capital of the Parent’s Consolidated Capital Structure.
. That is:

K = ke + 82 (K - Kg). (53)

Step 2: Determination of Unlevered Cost Rates on Equity
Capital of Subsidiaries of Holding Companies.

This is achieved by using the relationship:
Lokl s (V- ko) (1-t) (D/E
Ks = Ko + (K¢ - Kgs) ( ) (Dg/Es) (54)

The required rates of return of the eight small telephone companies

are presented in Table 16.

Development of "Benchmark" Rates of Return for
Small and Independent Telephone Companies

Benchmark rates of return are the guideposts for those

utilities having similar risks--business as well as financial. If
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Michigan Telephone Companies That Are Subsidiaries of

Table 16

Parent-Holding-Company Systems

Author- ' Parent
Company Name Expected ized Earned Debt Equity Company
Small Telephone Subsidiaries
Augusta Tel. 11.59% 13.50% 8.0% 36% 64% T&DS
Chatham Tel. 14.38 13.25 11.9 77 23 T&DS
Clayton Tel. 12.17 12.00 13.7 60 40 T&DS
Hickory Tel. 13.96 13.50 12.6 75 25 T&DsS
Shiawassee 11.36 13.50 11.2 45 55 T&DS
Alltel of MI 11.78 12.80 15.7 55 45 Cont
Century Tel. 11.35 12.26 16.6 51 49 Cent
Central Tel. 10.78 13.00 13.9 34 66 Cent
Mean 12.17 12.98 12.95 54 46
SD 1.30 0.59 2.7 16 16
Large Telephone Subsidiaries
Michigan 13.10 13.83 14.2 4] 59 Ameri-
Bell tech
General Tel. 15.42 12.40 15.6 49 51 GTE
Mean 14.26 13.12 14.9 45 55
sb 1.64 1.01 1.0 6 6
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the utilities do not have debt in their capital structures, then
they will have only business risks. In such a case the required
return on their equity capital would be the same as the unlevered
cost rate on the equity capital of the comparable group of
utilities. This unlevered cost of equity capital would provide a
"benchmark" for such utilities. If the utilities, on the other
hand, have varying financial risks, as represented by their
corresponding debt-equity ratios,. then the benchmark rate of return,

at any point in time, will be given by the following relationship:
KL = 10.81% + 1.4718 (Dg/Ey) (55)

The benchmark rate of return relationship (55) is obtained from the

following:

Kb = kY + (kY - Kye) (1 - t) (Dg/ES) (56)

where KU is the unlevered cost rate on equity capital of the
comparable group. Substituting the values that are derived earlier
for risk-free rate of return, unlevered cost of capital and the

assumed tax rate, that is:
U. = Ke = =
Kc,— 10.81%, K4g = K¢ = 8.58%, t = 34%
in Equation 56, Equation 55 is derived, that is:

L.
Kk = 10.81% + 1.4718 (Dg/E)

| Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



111

Using Relationship 55, the return rates on equity capital of any
company can be found. Table 15 provides expected return rates for
given debt-to-equity ratios.
Determination of "Benchmark" Capital Structure
for Small Telephone Companies

The determination of a "benchmark" rate of return depends on a
benchmark capital structure. The question is: What should be the
appropriate capital structure which is close enough to the
experience of small telephone companies that are operating in
Michigan? or Is it possible to determine an "optimal" capital
structure that reflects the ideal combination of long-term debt and
equity capital, taking into consideration the industry’s experience
as a whole within which the small telephone companies operate? An
optimal capital structure is defined as that capital structure which
minimizes the cost of capital while maximizing the value of the
firm.  Fairly extensive research has been conducted to find an
optimal capital structure of a firm, but the empirical evidence so
far has been disappointing or inconclusive. Although no completely
satisfactory theory has been found to explain the existence of
optimal capital structure, casual empiricism suggests that firms
behave as though it does exist. Firms do not choose a capital
structure 1in isolation. Firms having the similarity in
characteristics generally follow or adopt their group nornms.

Therefore, it is fair to assume that firms in an industry strive to
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maintain capital structures close to their group’s standard, and, as
such, the capital structure of a firm will be close to the group’s
average capital structure. Thus, the average capital structure of a
group which has similar operating risks to that of the company in
question may be taken as the "benchmark" capital structure for all
practical purposes, other things being equal. Substantial
deviations from an optimal capital structure, associated with either
too small or too large long-term debt, will not minimize the firm’s
overall cost of capital. Since debt costs less than equity and
interest expense is tax deductible, some amount of debt is valuable
to the firm. In contrast, if the firm has debt in excess of its
optimal debt ratio, it will cause substantial increase in the cost
of long-term debt and equity funds because of concern over whether
the firm will be able to meet its interest and principal payments as
they come due. Excessive use of debt will show up in the assignment
of lower bond quality ratings by rating'agencies, such as Standard
and Poors, Moody’s Investors Services, and others. For instance,
Table 17 provides the latest (1985) Standard and Poors revised
benchmarks for debt capital for the utility industry.

If the firms in industries exhibit minor operating fluctuations
in earnings over the business cycle, it is rather advantagecus to
use greater portions of debt capital than the firms that are subject
to wide swings over the business cycle. Utility companies that have
stable operating revenues can capitalize to a larger extent through

borrowed capital than do most industrial companies.
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Table 17

Standard and Poor’s Benchmarks for Debt Capital for
the Utility Industry

Utility Industry AAA AA A BBB

Electric Under 45% 42-47% 45-55% Over 53%
Gas & Gas Dist. -- Under 45% 45-50% Over 50%
Gas Pipelines -- Under 40% 40-50% Over 50%
Telephone Under 40% 40-48%, 48-50% 58-64%

Standard and Poor’s Revised Benchmark Debt Ratios
for Telephone Industry

Category AAA AA A BBB BB

Class 1 45% or less 45-50% 50-60% 60-70% 70% or more

Class 2 40% or less 40-45% 45-55% 55-65% 65% or more
Class 3 35% or less 35-40% 40-50% 50-60% 60% or more
Class 4 25% or less 25-35% 30-40% 40-50% 50% or more

Class 1: Small to medium rural and small metro local exchange
companies

Class 2: Medium to large rural-suburban and small metro local
: exchange companies

Class 3: Large metro and suburban local exchange companies

Class 4: Interexchange companies

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



114

The average capital structure, 55% debt and 45% equity, as
shown in Table 15, for Michigan’s independent small telephone
companies may be taken as the "benchmark" capital structure. 1In
fact, the 55% average debt ratio is very close to the midpoint of
the benchmark debt ratio range which was established by Standard and
Poor’s for an "A"-rated utility (Table 17). Since an "A" rating is
quite adequate from the viewpoints of both regulators and the
utility, it is desirable to set the benchmark capital structure at
55% debt and 45% equity. Thus, the benchmark rate of return for
small independent telephone companies can be derived using Equation

55, i.e.,
Kk = 10.81% + 1.4718 (Dg/E)

Since

Dg = 55% and Eg = 45%
K = 10.81% + 1.4718 (55/45)
12.61%

Thus, the "benchmark" rate of return for small independent telephone
companies is 12.61%. Because the cost rate on debt for small
telephone companies is lower than the corresponding rate for large
telephone companies, due to subsidization by the Rural Electric
Administration (REA), the appropriate "benchmark" capital structure

may be set at 60% debt and 40% equity. The benchmark return rate

would then be:
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10.81% + 1.4718 (60/40)
13.0%

Based on empirical evidence and pragmatic Judgment, the benchmark
capital structure for Michigan’s small telephone companies would
probably have a 55% to 60% debt and a 45% to 40% equity. The
corresponding benchmark rate-of-return range for small telephone
companies would then be 12.61% to 13.0%. It should be noted,
however, that these benchmark rates of return will change as the
equilibrium conditions in the financial markets change.

In the case of large telephone companies, the benchmark capital
structure will have a 40% debt and a 60% equity. The historical
capital ratios of large telephone companies are provided in Table

18.

Table 18

Historical Capital Ratios of Large Telephone Companies

Type of Capital 1982 1983 1984 1985 1986
Long-term debt 43.0 43.8 42.0 40.8 40.8
Preferred stock 3.6 2.4 3.7 3.6 2.9
Common equity 53.4 53.8 54.3 55.6 56.3

Note. From The Value Line Investment Survey. (1987, October). New
York: Value Line.

115

| Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Determination of Cost of Equity Capital of Michigan Bell
Telephone Company and General Telephone
Company of Michigan

Michigan Bell Telephone Company (MBT) is the largest telephone
company and is a subsidiary of AMERITECH. General Telephone Company
(GTM) of Michigan is a subsidiary of General Telephone and
Electronics Corporation (GTE). To determine the cost rates of
equity capital of MBT and GTM, the methods developed in this study
are applied. For MBT, the consolidated capital structure approach
is applied. The results indicate that, for MBT, the current cost
rate on equity capital is 13.1%, whereas for GTM it is 15.4%. These
results are consistent with their respective capital structures and
the current financial market conditions. It should be noted,
however, that the return rates for the current period may change as
the financial market equilibrium conditions change over time.

Michigan Bell Telephone Company Market Cost of
Equity Capital as of October 15, 1986

Since Michigan Bell is a subsidiary of AMERITECH, the
consolidated capital structure approach is used to estimate the
current cost rate on equity capital of Michigan Bell. The estimate

is also valid for at least 1 year.
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Step 1: Cost of Equity Capital of AMERITECH.

" AMERITECH beta
Debt ratio

.80 (value line)
37.5%
Equity ratio = 62.5%

The cost rate on equity capital of AMERITECH is obtained using:

KE = Kg + BE (Ky - Kp)

Where:
K¢ = 8.58%
Kp = 14.02%
gt = .80

Cost of equity capital would be:

KL = 8.58% + .80 (14.02 - 8.58)
= 8.58 + 4.52
= 12.932%

Step 2: Determination of Unlevered Beta of AMERITECH.

c

ek =gl [1+ (1 - t) (D/EL)]
gY [1 + (.66) (37.5/62.5)]
(1.396) Y

.80/1.396

5731

fl
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Step 3: Determination of Unlevered Cost of Equity Capital of
AMERITECH.

KS = Ke + 62 (Ky - Ke)

8.58 + .5731 (14.02 - 8.58)
8.58 + 3.1177

11.6977%

Step 4: Determination of Cost of Equity Capital of Michigan

Bell.

Debt = 39.79%

Equity = 60.21%

KE =K+ (kY - Kkyg) (1 - 1) (Dg/Eg)
= 11.6977 + (11.6977 - 8.58) (.66) (39.79/60.21)
= 11.6977 + 1.3598
= 13.0575%

N Authorized Rate of Return was: 13.84%

Current Cost of Equity Capital: 13.06
Excess: .18%

The current cost of equity capital is about .78 basis points
Tower than authorized.

The cost of equity capital of Michigan Bell, based on its
current capital structure and embedded debt cost rate, would be

13.59%. This cost is shown in Table 19.
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Table 19
Capital Structure and Cost Rates of AMERITECH and Michigan Bell

Type of
Capital Percent Cost Rate Weighted Cost Rate
AMERITECH
Debt 37.75% 9.34% 3.53%
Equity 62.25 12.93 8.05
Total 100.00% 11.58%
. Michigan Bell
Debt 39.79% 8.55% 3.40%
Equity 60.21 13.59 8.18
Total 100.00% 11.58%

The cost rate on equity capital of Michigan Bell, using its
embedded debt cost rate, is 13.59%, which is higher than its current
cost of capital, i.e., 13.06%. If we use the marginal cost rate on
debt for both the parent and the subsidiary, the cost of equity
capital for Michigan Bell would be exactly 13.06%, as can be seen in

Table 20.
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Table 20
Capital Structure and Cost Rates of AMERITECH and Michigan Bell

Type of
Capital Percent Cost Rate Weighted Cost Rate
AMERITECH -
Debt 37.75% 8.58% 3.20%
Equity 62.25 12.93 8.05
Total 100.00% 11.25%
) Michigan Bell
Debt 39.79% 8.58% 3.41%
Equity 60.21 13.02 7.84
Total 100.00% 11.25%

General Telephone Company of Michigan Market Cost of
Equity Capital as of October 15, 1986

To derive the market cost of equity capital of GTM, the

parent’s unconsolidated capital structure is utilized.

Step 1: Determine the Parent’s Cost of Equity Capital.

K% = K¢ + B% (Kp - Kg)
' = 8.58 + .91 (14.02 - 8.58)
= 13.53%
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Step 2: Determine the Parent’s Unlevered Beta.
I -

85 = 85 [1+ (1 - t) (O/Ey) + (P/Ep)]

g9 [1 + (.66) (18.84/76.62) + (4.54/76.62)]

1

.97 = e% [1+ .1623 + .0593]
= (1.2216) ég
ég = .91/1.2216
= .7449

Step 3: Determine the Parent’s Unlevered Cost of Equity Capi-
tal.

KD = Ke + 8 (Kp - Ke)
= 8.58 + .7449 (14.01 - 8.58)
= 12.63%

Step 4: Determine the Cost of Equity Capital of General Tele-

phone Company of Michigan.

Ks = kY + (KY - Kyg) (1 - t) (Dg/Eg)
12.63 + (12.63 - 8.58) (.66) (51.06/48.94)
15.42%

For an assumed debt-to-equity ratio of 40%/60%, the cost rate
on the equity capital of the subsidiary would then be 14.42%.

The market cost of equity capital of GTM currently is 15.42%,
which is higher than its parent’s cost of equity capital. This is

due to the fact that the parent’s investment in the subsidiary is
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exposed to higher risk, since GTM’s capital structure contains 51%
of debt as compared to about 19% of the parent’s debt in its capital
structure. .

The authorized rate of return on GTM’s equity was 12.40% in
1981. If we use the embedded average cost rate on debt and
preferred stock of the company, the cost of common equity capital

would be:

Kg 12.63 + (12.65 - 7.86) (.66) (51.06/48.94)
15.91% '

il

- which is higher than the current market cost of capital, 15.42%.
Tests of Significance

This section presents tests of hypotheses relating to earned,
authorized, and expected rates of return for small telephone
companies. The small telephone companies of Michigan are assumed to
have been drawn from a national population of 1,400 small telephone
companies and will have operating characteristics similar to those
of the population. The tests of hypotheses will be carried out,
first, for 32 independently operating companies; second, the 32
independent companies will be divided int6 two groups using the
benchmark capital structure debt ratio, 55%, as the benchmark.
Companies having debt ratios greater than the benchmark debt ratio,

55%, will be classified into Group A, whereas companies having debt
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ratios lower than 55% will be classified as Group B. Then tests of
hypotheses will be conducted for both groups. Finally, the same
tests will be performed for the subsidiaries of parent-holding
companies. When the sample size is greater than 30, normal
distribution tests will be used. For small sample sizes, the
student’s t-distribution test will be employed to test for
significant differences. The data for conducting the tests of

hypotheses are presented in Tables 15, 16, 21, and 22. .

1. To test whether there exists a significant difference
between authorized and earned mean rates of return for 32
independent telephone companies that are presented in Table 15.

Null Hypothesis, Hy: By = Mg

Alternative Hypothesis, Hy: Hy # Yo

Since N = 32 is larger a two-tailed normal test is used.

Z= (X - X3)/ VI(SE/Ny) + (S5/Np)]
(18.0 - 12.94)/ /[(50.41/32) + (.5041/32)]
4.01

~N
]

Since the Z-value is greater than 3, the difference between the
means is significant at the 1% level. In other words, the null
hypothesis is rejected. The authorized and the earned rates of

return will have come from two different normal populations.
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2. Td test for significant difference between expected and
authorized mean rates of return (Table 15).

Null Hypothesis, Hy: Moy = ué

Alternative Hypothesis, Hy: m,, 7 U,

Z = (14.34 - 12.94)/ /(15.0544/32) + (.5041/32) = 2.008

The Z value is significant at the 5% level since it is slightly

greater than 2. This indicates that the null hypothesis--that is,

no difference between the expected rates of return and the
authorized rates of feturn--is rejected.
- 3. To test whether there exists a significant correlation
between the earned and authorized rates of return (Table 15).

Null Hypothesis, Hy: p =g

Alternative Hypothesis, Hi: p#0
Test: t-test

r=.4578, t = (r/v1 - rf) (/N - 2) = 2.82
t.05,30 = 1.697

t.01,30 = 2.457

The observed value of t is significant at the 1% level, which
indicates that there exists a positive correlation between

the authorized rates and the earned rates of return.
4. To test for a significant difference between the means

relating to earned and authorized rates of return of small telephone

—
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companies that have debt ratios greater than 55% (Group A) (Table

21).
Table 21
Rates of Return on Common Equity Capital of Michigan’s
Small Independent Telephone Companies Having
Debt Ratios Greater Than 55%--Group A
Expected Authorized Earned® Debt? Equity?®

Company Name (%) (%) (%) (%) (%)
Ace Telephone Co. 15.47 13.50 16.3 76 24
Baraga Tel. Co. 13.67 11.48 15.1 59 4]
Barry Tel. 13.67 13.50 22.9 66 34
Blanchard Tel. 14.09 10.60 24.5 69 31
Carr Tel. 20.66 13.75 28.0 87 13
Chippewa Tel. 30.36 13.50 33.0 93 7
Climax Tel. 13.02 13.25 32.5 60 40
C, C&S Tel. 12.93 13.00 12.5 59 4]
Hadley Tel. 12.76 13.00 21.9 57 43
Hiawatha Tel. 13.84 12.00 21.9 74 36
Kingsley Tel. 16.70 13.50 18.8 80 20
Midway Tel. 15.23 13.00 25.4 75 25
Ontonagan Tel. 14.60 13.50 11.6 72 28
Peninsula Tel. 15.74 13.00 16.7 77 23

Pigeon Tel. 19.85 13.25 17.8 86 14
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Table 21--Continued

Expected Authorized Earned® Debt?® Equity?

Company Name (%) (%) (%) (%) (%)
Springport Tel. 13.02 13.00 12.3 60 40
U.P. Tel. 15.23 14.00 26.7 75 25
Waldron Tel. 18.00 12.75 26.9 83 17
Westphalia Tel. 14.79 13.25 13.3 73 27
Wolverine Tel. 16.35 13.50 12.4 79 21

Mean 16.00% 13.02% 20.5% 73% 27%

sD 4.03% 0.81% 6.8% 10.4% 10.4%

@Average for 5-year period (1982 through 1986).

Null Hypothesis, H,: By = My

Alternative Hypothesis, Hy: 1 ¥ Uy
The t-test is used with degrees of freedom obtained using Dixon

and Massey’s (1951) formula.

o+
f

(20.5 - 13.02)/ /(6.82/20) + (.81%/20)]
4.9668 (D.0.F. = 20)

Since the observed t-value is significant at the 1% level, the

null hypothesis is rejected.

5. To test for a significant difference between the means

relating to expected and authorized rates of return of small
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telephone companies that have debt ratios greater than 55% (Group A,

Table 21).

Null Hypothesis, Ho: Hox = H3

Alternative Hypothesis, Hy: Yoy T 1y

t = (16.0 - 13.01)// [(4.03%/20) + (0.81%/20)]
= 3.242 (D.0.F. = 15)
t.05,15 = 1.7553, t.01,15 = 2.602

Since the observed t-value is significant at the 1% level, the

null hypothesis of equal means is rejected.

6. To test whether there is a significant difference between
the means of earned and authorized rates of return of small
telephone companies which have debt ratios less than 55% (Group B,
Table 22).

Null Hypothesis, Ho: He = ¥,

Alternative Hypothesis, Hy: g # 1

t

(13.7 - 12.80)/ v2.6133 + .0208
.5545 (D.O.F. = 12)
t.05,12 = 1.782, t.01,12 = 2.681

The observed value of t is not significant at the 5% level;
hence the null hypothesis is accepted. In other words, the earned
and authorized rates of return might have come from the same

population.
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Rates of Return on Common Equity Capital of Michigan’s Small
Independent Telephone Companies Having Debt
Ratios Less Than 55%--Group B

Expected Authorized Earned® Debt? Equity?

Company Name (%) (%) (%) (%) (%)
Allendale Tel. 11.33 13.00 18.5 26 74
AuGres Tel. 12.54 12.15 -2.6 54 46
Bloomingdale Tel. 14.09 12.75 16.5 55 45
Deerfield Tel. 11.92 13.50 15.7 43 57
Drenthen Tel. 10.94 13.00 14.3 8 92
Farmers Mutual 10.81 13.00 11.8 0 100
Island Tel. 11.07 13.00 18.4 15 85
Keleva Tel. 11.41 13.00 14.6 28 71
Lennon Tel. 11.67 13.25 15.6 37 63
Ogden Tel. 10.94 12.10 15.0 8 92
Sandcreek Tel. 11.16 11.86 10.7 19 81
Winn Tel. 11.01 13.00 16.1 12 88

Mean 12.00%  12.80% 13.7%  26% 74%
Sb 0.93% 0.50% 5.6% 18% 18%

3verage for 5-year period, 1982 through 1986.
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7. To test for a significant difference between the authorized
and expected mean rates of return of companies having debt ratios
less than 55% (Group B, Table 22).

Null Hypothesis, H,: Moy = Mg

Alternative Hypothesis, Hy: w7 u

ex a

t = (12.80 - 12.00)/ /-0208 + .07208
= 2.625 (D.0.F. = 18)
t.05,18 = 1.734, t.01,18 = 2.552

Since the observed t-value is significant at the 1% level, the

null hypothesis of equal means is rejected.

8. To test for a significant difference between the mean
earned rates of Group A (Table 21) and Group B (Table 22).
Null Hypothesis, Hy: Yaa = Hap

Alternative Hypothesis, Hy: Hea T Mop

t = [(X; - Xp)/0] YINg No/(N, + Np)]
Ny = 20, Ny =12
t = [(20.5 - 13.8)/6.4093] (2.7386)
= 2.9292 (D.0.F. = 30)
t.05,30 = 1.697, t.01,30 = 2.457

Since the observed t = 2.9292, the probability of such a t
occurring is less than 1%. It is clear that the difference between

X3 and X, is significant, and the null hypothesis is rejected.
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9. To test for significance between the mean earned rates of
independent telephone companies (Table 15) and subsidiaries of the
holding companies (Table 16).

Null Hypothesis, Ho: W <M,

Alternative Hypothesis, Hy: ¥ 7oy,

t = (18 - 12.95)/ V(7.1%/32) + (2.7%/8)
= 3.2025 (D.0.F. = 37)
t.05,37 = 1.687, t.01,37 = 2.423

Since the observed t = 3.2025 is significant at the 1% level,
the null hypothesis is rejected.

10. To test for a significant difference between the earned
and authorized mean rates of return of the subsidiaries of the
holding companies (Table 16).

Null Hypothesis, H,: H, = “e‘

Alternative Hypothesis, Hy: uy # ug

t = (12.98 - 12.17)//(.59%/8) + (1.302/8)
= 1.62 (D.0.F. = 11)
t.05,11 = 1.796, t.01,11 = 2.718

Since the observed value of t = 1.62 is not significant, the

null hypothesis is accepted.
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11. To test whether there exists a significant correlation
between the authorized and earned rates of return of the
subsidiaries of holding companies (Table 16).

Null Hypothesis, Hy: p =10

Alternative Hypothesis, Hy: o # O

t-test is used, D.O.F N - 2

r = -.69765
t=r//( - r)/(N - 2)
= 2.38525

t.05,6 = 2.015, t.01,6 = 3.365

Since the observed t-value is significant at the 5% level, the

null hypothesis is rejected at the 5% level of significance.
Summary

This chapter presented an evaluation of (a) the traditional
(proponents) approach to double leverage, (b) the independent

- company (opponents) approach, (c) Pettway and Jordan’s (1983) double
leverage theory, and (d) the approaches that are adopted 1in this
research--subsidiary pricing approach, parent unconsolidated capital
structure approach, and parent consolidated capital structure
approach. It has been shown through the analysis of descriptive
examples that the approaches adopted by the proponents and opponents
for the determination of required rates of return for those

companies which are either subsidiaries of parent-holding companies
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or independently operating but whose securities are not publicly
traded are inconsistent with the regulatory standards of fairness.
The approaches adopted in this research are consistent with the
regulatory standards of fairness. The analysis indicates that the
parent capital structure approach and the consolidated capital
structure approach to the double leverage are valid even if the
parent-holding company has more than one subsidiary. Finally, the
benchmark rates of return determined for the companies are

consistent with the current financial market conditions.
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CHAPTER V
FINDINGS, CONCLUSIONS, AND RECOMMENDATIONS
Summary

This study presents a unified, consistent, and comprehensive
approach to resolving the highly intriguing and controversial
problem of analyzing "double leverage" and its implications for rate
setting of a subsidiary in a holding-company system. It provides a
methodology for the determination of benchmark rates of return, on a

- periodic basis, for small and regulated utilities whose securities
are not publicly traded in the capital markets.

The study starts with the complex nature of the problem faced
by utility regulators and presents a review of "double leverage"
methodologies. It then delineates the conflicting positions of the
proponents and opponents of double leverage approaches that are
advocated for the determination of a fair and equitable return rate
on the common equity capital of the subsidiaries of the utility
holding companjes; The study then develops the theoretical
foundations for the double leverage process, describes the operating
methodologies using the capital asset pricing framework, and
evaluates the methodologies developed for consistency with the
regulatory standards of fairness. The techniques developed are then

applied to determine the "benchmark" rates of return for the
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subsidiaries of holding companies as well as for the independently
operated telephone companies under the jurisdiction of the Michigan

Public Service Commission.
Findings

1. In general, the double leverage approach (parent unconsoli-
dated capital structure approach), as traditionally practiced by its
advocates, fails to satisfy the regulatory standards of fairness.
The regulatory standards will be satisfied only if (a) both the
parent and its subsidiary or subsidiaries maintain identical debt-
to-equity ratios and (b) the levered betas of the subsidiaries are
equal to the unlevered beta of the parent (Béi = Bg). The proof of
this statement is previded in Appendix B.

2. Regulatory standards of fairness imply that each subsidiary
will contribute to its parent in accordance with the risks to
which the parent’s investment is exposed. Unequal contributions by
the subsidiaries to the parent do not necessarily imply cross-
subsidization of some of the subsidiaries by others. In fact, if
Bgi >< sg, or if the debt-to-equity ratios of the subsidiaries and
the parent are unequal, the returns on the parent’s investment would
be different because of the relative risks to which the parent’s
investment is exposed. It therefore does not imply cross-
subsidization, as was argued by Pettway and Jordan (1983). The
regulatory standards of fairness will be satisfied if the weighted

average cost rate of equity capital of the subsidiary or
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subsidiaries, applied to the parent’s equity capital, satisfies the
parent’s cost of capital.

3. The approach adopted in this research eliminates the lever-
age effect at the parent level, as is required by regulation, and
gives proper consideration to the leverage effect at the
subsidiary’s level, while determining the cost rate on the equity
capital of the subsidiary. In contrast, the traditional approach,
advocated by the proponents, completely ignores the presence of
leverage at the subsidiary level, as well as at the parent level,
since the parent’s investment in the subsidiary will receive a
return equivalent to its weighted average cost of capital, that is,
the parent’s unlevered cost rate (Kg). This can be seen from
Equation 57, which was developed in this research (see Equation 31)
and which reflects the levered cost rate on the subsidiary’s equity
capital (which is the same as the return on the parent’s investment

in the subsidiary since the parent owns the common stock of the

subsidiary).
KL - Kg + (Kg - Kg) (1 - 1) (DG/E) (57)

If'DS/Es = 0, Equation 57 reduces to:

L. gy
KS = KD | (58)

Equation 58 implies that the cost rate on the subsidiary’s equity

capital is equal to the parent’s unlevered (weighted average) cost
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rate. In fact, Equation 58 reflects the position of the proponents
of double leverage since it ignores the effect of leverage at both
the parent and subsidiary levels. Thus, traditional regulation
authorizes a rate of return to the subsidiary which is equivalent to
the parent’s cost of capital (parent’s weighted average cost)
because of the fungible nature of the parent’s investment in the
subsidiary and no more. It ignores the return to the parent that is
attributable to the risk to which the parent’s investment is exposed
due to the presence of the subsidiary’s own debt.

The proponents further argue that because the parent’s cost of
capital reflects the risks of all its subsidiaries, there is no need
to consider the leverage effect of the subsidiaries separately.
This writer contends that the proponents argument is valid if, and
only if, the parent and its subsidiaries have the same capital
structure ratios and the levered betas of the subsidiaries are all
equal to the unlevered beta of the parent, i.e., Dp/Ep = Dg/Es and
Bé = Bg. The market, in fact, assumes these conditions. Thus, the
traditional double leverage approach, in general, fails to satisfy
the regulatory standards of fairness. The arguments of the
opponents in favor of authorizing the market rate of return of the
parent’s equity cost rate to its subsidiaries’ equity are not valid
when assessed in terms of regulatory standards of fairness. This
can be seen by considering the equation reflecting the double

Teverage approach, i.e.,
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K5 = K5+ (K - Kp) (1 - t) (Dg/Eg) (59)
If Dg/Eg = 0, then it follows from Equation 59 that
K = kb (60)

Equation 60 implies that the cost rate on equity capital of the
subsidiary will be identical to the equity cost rate of its parent.
This approach ignores the effect of the subsidiary’s leverage as
well; it considers only the parent’s leverage effect. Because of
the relationship, as expressed in Equation 60, the opponents of
double Teverage contend that every subsidiary should return on the
parent’s investment the same rate of return as that of the parent.
This is in contrast to the position of the advocates, which
maintains that all the subsidiaries should contribute equally to the
parent’s weighted average cost of capital.

In sum, the positions of the proponents and the opponents are
valid only under specific cbnditions, but, in general, they fail to
satisfy the regulatory standards of fairness. The position of this
research is, first, to eliminate the effect of leverage at the
parent level and, second, to give consideration to the effect of the
subsidiaries’ leverage to determine the cost rate on equity capital
of the parent’s investment in the subsidiaries. This is achieved by

using the following equations:

K5 = KD+ (Kp - Kg) (1 - 1) (D/Eg) (61)

| Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



138

or

Ks = Ke + (Ky - K) (85)(8L/8Y) (62)

if B%_is known.

4. Under ideal conditions, Equations 61 and 62 provide the
same rates of return on the parent’s investment. Equating 61 and
62, it is possible to find the value of Bé, which is unknown, and
then find the expected cost of the subsidiary’s equity capital as if
it were operating independently. This will eliminate the use of a
"proxy" beta of camparable-risk companies. Pettway and Jordan
(1983) suggested the use of a "proxy" beta since they were unable to
determine the value of B%. Because of the "proxy" beta problem,
they advocated an independent company approach. The present
research would enable one to find the value for B%. ‘

5. The traditional consolidated capital structure approach to
double leverage fails, in general, to satisfy the regulatory
standards of fairness. It will satisfy the regulatory standards
only if all the subsidiaries have the same debt-to-equity ratios as
that of the consolidated system. The consolidated capital structure
approach to double leverage, adopted in this research, prices the
parent’s investment in each subsidiary in proportion to its risks
and would enable the subsidiary to contribute its share to the
parent’s total revenues. The required rates of return of the

subsidiaries can be obtained from the relationship:

Kb = KU+ (kY - Kgg) (1 - t) (Dg/Eg) (63)
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Then, the weighted average cost rate of the subsidiaries’ equity
rate, when applied to the parent’s equity, would provide the
required return to the parent. In this way, the consolidated
capital structure approach, as represented by Equation 63, will
satisfy the regulatory standards of fairness because the approach
recognizes the effect of the subsidiary’s 1eVerage while eliminating
the leverage effect of the consolidated system.

6. An alternative formula for Equation 63 is:
K = kg + [(KY - Ke)I/[1 + (Dc/EQ)T (BL/BY) (Dg/Es) (64)

if Bé = Bg, then it follows:

(0e/Ee) = (8%/8Y) -1 (65)

Equation 65 implies that the debt-to-equity ratio of the consoli-
dated system should equal the ratio of the parent’s unlevered beta
to the unlevered beta of the system, minus unity.

7. If Bé = Bg, then both the parent capital structure approach
and the consolidated capital structure approach will provide
identical results for the cost of capital of the subsidiary. An
example to illustrate this case is presented in Appendix C.

8. The "benchmark" rate of return for 32 independently
operating telephone companies, based orn the "benchmark" capital
structure, 60% debt and 40% equity, is 13%. The benchmark rate of

return was derived from the relationship:

— [P —— e
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K = 10.81 + (1.4718) (D/E) (66)

9. The expected, authorized, and earned rates of return and
the debt and equity ratios of 32 independent telephone companies are
presented in Table 15. On the average, the companies have earned
about 5% more than their average authorized rates during' 1982
through 1986.

10. The expected, authorized, and earned rates of return of the
eight telephone subsidiaries, as shown in Table 16, indicate that
the companies, on the average, have earned their authorized rates of
return, whereas the earned rates of return of the large telephone
companies were higher than their authorized rates of return (Table
16).

11. The earned rates of return of the small independent tele-
phone companies having debt ratios greater than 55% were almost 7%
higher than their authorized rates of return during the period 1982
through 1986 (Table 21). 1In contrast, the earned rates of return of
those small telephone companies having debt ratios less than 55%
were only 1% higher than their authorized rates (Table 22). The
impact of higher leverage is evident in the case of the group of

companies that has had debt ratios greater than 55%.

Tests of Hypotheses: Independent
Telephone Companies

12. The null hypothesis that there is no difference between

the means of the earned rates and authorized rates of return for the
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32 independently operating companies (Table 15) is rejected at the
1% level of significance (page 123).

13. The null hypothesis that there is no difference betwegn
the means of the authorized and expected rates of return for the 32
independently operating companies (Table 15) is rejected at the 5%
level of significance (page 124).

14. The null hypothesis that there is no correlation between
the authorized and earned rates of return of the 32 independent
telephone companies is rejected (Table 15) at the 1% level of
significance (page 124).

15. The null hypothesis that there is no difference between
the means of the authorized and earned rates of return of small
telephone companies that have debt ratios greater than 55% is
rejected (Table 21) at the 1% Tevel of significance (page 126).

16. The null hypothesis that there is no difference between
the means of the authorized and expected rates of return of small
telephone companies having debt ratios greater than 55% is rejected
(Table 21) at the 1% level of significance (page 127).

17. The null hypothesis that there is no difference between
the means of the authorized and earned rates of return of small
telephone companies that have debt ratios less than 55% is accepted
(Table 22 and page 127).

18. The null hypothesis that there is no difference between

the means of authorized and expected rates of return of small
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telephone companies that have debt ratios less than 55% is rejected
(Table 22) at the 1% Tlevel of significance (page 129).

19. The null hypothesis that there is no difference between
the mean earned rates of refurn of Group A (having a debt ratio
greater than 55%) and Group B (having a debt ratio iess than 53%) is
rejected (Tables 21 and 22) at the 1% level of significance (page
129). |

Tests of Hypotheses: Subsidiaries
of Holding Companies

20. The null hypothesis that there is no difference between
the means of the authorized and expected rates of return of the
subsidiaries of holding companies is accepted (Table 16, page 130).

21. The null hypothesis that there is no difference between
the mean earned rates of return of the independently operating tele-
phone companies and the subsidiaries of holding companies is
rejected (Tables 15 and 16) at the 1% level of significance (page
130).

22. There was a significant negative correlation at the 5%
level between the authorized and earned rates of return of the sub-
sidiaries of holding companies, in contrast to the significant posi-
tive correlation between the authorized and earned rate of return of
independently operating telephone companies (Tables 15 and 16 and

page 131).
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Conclusions

The theoretical results in this study indicate that the
traditional double leverage methodo]ogies cannot be applied under
all circumstances. The appropriate application of a particular
method--subsidiary pricing approach (the so-called independent
company approach), parent unconsolidated capital structure approach,
or parent consolidated capital structure approach--will depend on
the institutional and the legal form of business organization under
which a utility operates. The superiority of the methods advocated
in this study over the traditionally practiced methods is argued on
the basis of three major advantages. First, the methods try to
remove the leverage effect at the parent level, consolidated
system’s Tevel, or the comparable group level. Second, they utilize
the capital structure ratios of the individual companies. Finally,
they use the marginal cost rates on debt capital of the companies
instead of their embedded cost rates, while determining the current
return rates on the equity capital and the benchmark rates of
return.

The advantages of these methodologies are assessed in terms of
actual rate case examples of large as well as small telephone
companies. The validity and effectiveness of these methodologies
are much more clear in the case of small telephone companies that
have had large portions of subsidized debt in their capital

structures. For example, on one hand, in the case of Chatham
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Telephone Company, a subsidiary of Telephone and Data System, the
traditional consolidated capital structure approach would have
authorized the company an equity return rate in excess of 25%. The
methodology developed in this study, on the other hand, would
provide a 14.4% return rate, which is significantly lower than 25%
(see Appendix C).

The empirical results--the "benchmark" rates of return that
were derived using the methodologies--are consistent with the
current financial market conditions. The power of the techniques
lies in their ability to capture the riskiness of the parent’s
investment in the subsidiary after removing the parent’s leverage
effect while placing emphasis on the regulated company’s business
and financial risks. In this way, the costs to the ratepayer are
minimized by eliminating the monopoly profits of the parent’s
investment in the subsidiary. At the same time, it awards the
proper return on the parent’s investment in its subsidiary according
to the risks to which the investment is exposed due to the presence
of the leverage of the subsidiary. This is the only way the public
interest can be maximized.

The study provides a rational and logical basis for sound
policy making in the area of rate-of-return regulation. Further, it
will enable the Public Service Commigsion staff to determine the
market-based "benchmark" rates of return for Michigan utilities on a
timely basis, thereby minimizing, though not eliminating, the costly

adversary rate case proceedings.
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Recommendations

This researcher recommends the following approaches for the
determinaticn of cost of equity capital of regulated utilities that
are either subsidiaries of their parent-holding companies or
independently operating but the securities of which are not publicly
traded.

1. If the company stands alone but its securities are not pub-
Ticly traded, the expected rate of return on the common equity

capital can be estimated by using:
Kb=kU+ - kq) (0 -t) (O/E)

Where:
KL is the return rate on the equity capital of the company
involved
K% is the unlevered cost rate on the equity capital of a
set of comparable companies
Kq is the marginal cost of debt
t is the marginal tax rate

D/E is the debt-to-equity ratio of the subsidiary

2. If the company is a subsidiary of the parent-holding com-
pany system and the parent capital structure is readily available,
the expected return rate on the parent’s investment in the

subsidiary can be obtained by using:
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K = K + (KY - Kgo) (1 - t5) (Dg/Eg)

Where:
Kg is the unlevered return rate on the parent’s equity

capital

3. If the company is a subsidiary of the parent-holding com-
pany system and if the parent’s capital structure is unavailable,
the expected return rate on the subsidiary’s equity capital can be

obtained by using:
Lokl s (K. - Kge) (1 -t
Ks = K¢ + (K¢ - Kgs) ( s) (Dg/Eg)

Where:
Kg is the unlevered cost rate on the equity capital of the

consolidated system
Suggestions for Further Research

1. Even though the methodologies developed in this research
can be applied to electric and natural gas utilities, empirical
evaluation of the approaches is needed to see whether the results
will be consistent with the regulatory standards of fairness.

2. To determine the expected rates of return on equity capi-
tal, this research uses the book values for debt and equity despite
the fact that the capital asset pricing approach requires the use of
market values for debt and equity. This is because the market

return rates are, in fact, applied to the book values by the
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regulators. In the case of small telephone companies, the market
values for stock are not available since they are not traded on the
open market. For holding companies, such as AMERITECH, GTE, and
T&DS, the market values are available. If the stock, on one hand,
is traded at or near the book value, there will not be serious
distortion in estimated returns; if the stock, on the other hand, is
traded far away from its book value, there will be a serious
distortion in the expected returns on common equity. As Morin
(1984) points out, "the problem is largely academic since, in
practice, book value capital structures do not often deviate
significantly from market value capital structures" (p. 282).
Further research is needed to identify the impact on the expected
rates of return if a company’s stock is traded far above or below
the book values.

3. Further research is also needed to determine the business
and financial risks attributable to the regulated portion of either
an independently operating company or a parent-holding company that
has diversified operations.

4. Theoretical as well as empirical analyses are needed to
identify precisely a "benchmark" capital structure for a specific
class of utilities--small telephone utilities, medium telephone

companies, and large telephone companies.
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APPLICATION OF DOUBLE LEVERAGE METHODOLOGY
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Application of Double Leverage Methodology for
Equity Method of Accounting

If the parent has a single subsidiary, the common equity of the
subsidiary is equal to the total capitalization of the parent. If
the parent has more than one subsidiary, the total common equity of
the subsidiaries will equal the total capitalization of the parent.
Table 23 provides an example for the assignment of cost rates to the
retained earnings of a subsidiary under double leverage methodology.
The cost rates on debt and preferred stock of the parent are assumed
to be different from those of the subsidiary. The double leverage
methodology, in this case, assigns the weighted average cost of
capital of the parent to the egquity capital of the subsidiary. The
cost rate on equity capital of the parent is assumed to be 15%.

Application of Double Leverage Methodology for
Cost Method of Accounting

Under the cost method of accounting, the retaineq earnings of
the subsidiary do not appear in the capital structure of the parent.
The equity capital of the subsidiary is the sum of the subsidiary’s
retained earnings and baid-in capital or the total capital of the
parent. The double leverage approach, in this case, assigns the
weighted average cost of capital of the parent to its investment in
the subsidiary and parent’s equity return rate to the retained
earnings of the subsidiary. Table 24 provides an illustration of

the cost method of accounting for the treatment of subsidiary’s
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retained earnings. It should be noted that both methods provide the

same overall cost of capital of the subsidiary, i.e., 11.60%.

Table 23
Weighted Average Cost of Capital of Parent and Subsidiary

Cost Weighted
Type Amount % Rate Cost Rate

(1) (2) (3) (4) (5)=(3)(4)

Parent’s Unconsolidated Capital Structure & Weighted Cost Rate
Long-term debt $ 3,000 30% 10% 3.00%
Preferred stock 1,000 10 8 .80

Common equity

Paid-in capital 4,000 40 15 6.00
Parent’s retéined earnings 500 5 15 .75
Subsidiary retained earnings 1,500 15 15 2.25
Total $10,000  100% 12.80%

Subsidiary Capital Structure & Weighted Cost Rate
Long-term debt $ 7,000 35.0% 11.00%  3.85%
Preferred stock 3,000 15.0 9.00 1.35

Common equity

Parent’s investment 8,500 42.5 12.80 5.44
Subsidiary retained earnings 1,500 7.5 12.80 .96
Total capital $20,000 100.0% 11.60%
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Table 24
Weighted Average Cost of Capital of Parent and Subsidiary

Cost Weighted
Type Amount % Rate Cost Rate

(1) (2) (3) (4) (5)=(3)(4)

Parent’s Unconsolidated Capital Structure &
Weighted Average Cost Rate

Long-term debt $ 3,000 35.2% 10% 3.52%
Preferred stock 1,000 11.8 8 .94

Common equity

Paid-in capital 4,000 47.1 15 7.07
Retained earnings 500 5.9 15 .88
Total $ 8,500 100.0% 12.41%

Subsidiary Capital Structure & Weighted Average Cost Rate
Long-term debt $ 7,000 35.0% 11.00%  3.85%
Preferred stock 3,000 15.0 9.00 1.35

Common equity

Parent’s investment 8,500 42.5 12.41 5.27
Subsidiary retained earnings 1,500 7.5 15.00 1.13
Total capital $20,000 11.60%
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The Parent’s Consolidated Weighted Cost of Capital

Recall that the equity capital of’the parent’s consolidated
capital structure is the same as the equity capital of the parent’s
unconsolidated capital structure under equity method of accounting.
This is due to the fact that the double leverage approach dérives
its source from the equity method of accounting since the parent’s
overall rate of return is applied to the equity capital of the
subsidiary. Table 25 shows that the consolidated weighted average
cost rate will also be equal to the subsidiary’s weighted average
cost rate of capital, as determined under cost method of accounting
or equity method of accounting.

Thus, the parent’s consolidated weighted average cost rate of
capital is equal to the weighted average cost rate of capital of the
subsidiary under equity method of accounting or cost method of

accounting.
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Table 25
Parent’s Consolidated Weighted Cost of Capital

Cost Weighted
Type Amount % Rate Cost Rate

Long-term debt

Parent $ 3,000 15.0%  10% 1.500%
Subsidiary 7,000 35.0 1 3.850
10,000 50.0 5.350

Preferred stock

Parent 1,000 5.0 8 .400
Subsidiary 3,000 15.0 9 1.350
4,000 20.0 1.750

Common equity

Parent paid-in capital 4,000 20.0 15 3.000
Parent retained earnings 500 2.5 15 .375
Subsidiary retained earnings 1,500 7.5 15 1.125
6,000 30.0 4.500
Total $20,000 100.0% 11.600%

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



APPENDIX B

MATHEMATICAL DERIVATION FOR THE METHODOLOGIES
ADOPTED IN THIS STUDY

154

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



155

Sharpe-Lintner Version of the Capital Asset Pricing Model (CAPNM)

The Sharpe-Lintner CAPM hypothesizes that there exists a direct
proportional relationship between risk premiums of securities and
their respective betas relative to the market portfolio of all risky

assets (including real estate, gold, gems, and works of art). In

other words,

(Risk Premium of ith security) = (Beta)(Risk Premium of Market
Say, AT&T Portfolio of all
Risky Assets)

Risk premium of a security (portfolio) is defined as the
difference between the expected market return of a security
(portfolio) and risk-free interest rate (say, 90-day Treasury Bill
rate or interest rate on a 20-year Treasury Bond).

Let E (R;) = Expected return rate on security "i"

E (Ry) = Expected return rate on market portfolio of all

risky assets

R¢ = Risk-free interest rate
Then the Sharpe-Lintner hypothesis implies that:
E (R;) - R¢ = (8) [E (Ry) - Ryl
or E (R;) = Re + g [E (Ry) - Rfl (67)

where the beta coefficient measures the relationship between changes

in the rate of return on a particular risky asset and changes in the
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rate of return on the market portfolio. Suppose a particular
security’s (say AT&T) beta is .84. What it implies is that, on the
average, the rate of return on the security in question (AT&T) is
expected to increase or decrease by 84 basis points for a 1% (100
basis points) change in the rate of return for the market portfolio
of all risky assets. Beta represents the market risk of a security.
The total risk of a security can be divided into two components,
namely, systematic risk and unsystematic (random) risk. The
unsystematic risk can be eliminated by proper diversification,
whereas the systematic risk, which moves with the trends in the
market, cannot be reduced by proper diversification. The risk of a
security is measured by its volatility in its rate of return, i.e.,
by its standard deviation, o(R;). Similarly, the risk of a market
portfolio is measured by its standard deviation, i.e., O(Ry). A
security’s systematic risk is equal to the product of the security’s
beta and the risk of the market portfolio; i.e., B; x o (Ry), where
beta, g;, is defined is the covariance between the security’s return

(R;) and market return (Rp)s i.e.,

E[R; - E (R))] [R, - E (R})]

. (68)
15T ELR, - ERYT

B

The value of beta may vary from positive to negative. By
definition, the market beta is unity. This can be seen by
Rp» and E (R;) = E (Rp) in Equation 68, i.e.,

E[Ry - E R)T [Ry - E (Ry)]
L ETR, - E Ry

substituting R;
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E[R, - E (R)T?
TR, - E R)T

The beta value of unity is generally called average risk of the
market portfolio of stocks. If a particular stock’s beta is, say,
.84, it would mean that the security’s market risk is relatively
Tower than the market as a whole and vice versa.

Equation 67 is called the Sharpe Lintner version (some call it
the original and others refer to it as the "standard") of the

capital asset pricing model (SLCAPM). This model, as shown below,
E (Ry) = R + B [E (Ry) - Rel,

states that the expected market rate of return on a security is
equal to the sum of (a) the risk-free rate (R¢) plus (b) a risk
premium for the particular security that is arrived at by
multiplying the risk premium for the market portfolio of all risky
assets by the individual security’s beta coefficient.

A distinctive feature of the SLCAPM is that it uses a specific,
quantitative measure of risk, the beta coefficient, to estimate the
magnitude of the appropriate risk premium for any given security.

The Sharpe-Lintner CAPM is based on the following assumptions:

1. Investors are risk averse and would Tlike to have an

expected rate of return.
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2. Investors agree on the magnitude of expected rate of return
and standard deviations on rates of return on all portfolios.

3. A risk]es§ asset exists.

4. A1l assets are marketable.

5. There are no transaction costs, and fractional shares are
traded.

6. There are no personal taxes.

7. Investors are able to borrow in unrestricted amounts at the
riskless interest rate.

Given the aforementioned conditions, it is possible to
represent the portfolio opportunities of an investor graphically.
Figure 7 shows the various combinations of portfolios as represented

by crosses and their expected returns and their corresponding risk.
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Figure 7. Portfolio Opportunities of an Investor.’
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The crosses in Figure 7 represent possible portfo]ios of risky
securities. The efficiency frontier (a-b) represents possible
portfolios of risky securities that offer the highest expected rate
of return for any level of risk. If investors are risk averse
and 1like expected returns, they would select portfolios on the
efficiency frontier. Further, if investors are able to borrow and
Tend at a constant interest rate, they would choose portfolio p*,
which offers them highest return for corresponding risk. Investors
with less risk aversion can borrow on margin and invest more than
their net worth in portfolio p*, whereas highly risk averse
investors would divide their net worth between riskless bonds and
risky security portfolio p*. In capital market equilibrium all
securities must be held by someone. Therefore, since all investors
desire the same risky security portfolio, prices would have to
adjust until the market portfolio of all risky securities is the
best portfolio for all investors. When this occurs, the market
portfolio is the best risky portfolio for all investors. The
Sharpe-Lintner CAPM implies that p* is the optimal portfolio and the
market will be in equilibrium. In such a case the slope of the line
at p* to the efficiency frontier provides the risk premium per unit

of portfolio risk that is required by the investors,

: E (Rn) - B
Te€ey ’_Hﬁm—)_—
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The Sharpe-Lintner CAPM predicts that the risk premium on the ith
security is equal to the product of the risk premium that investors
require per unit of portfolio risk and its systematic risk.

[E (R) - Rel
i.e., E (R'i) - Rf = —[:12&“)] f Bi (4] (Rﬂ'l)

E (R;) - Re = [E (Ry) - Rel B
or E (Ry) = Re + 85 [E (Ry) - R¢l
Where E (R;) is the expected rate of return on security "i."

The problem with the Sharpe-Lintner version, in practice, is
that it assumes that investors are able to borrow unlimited amounts
of money at the risk-free rate of interest and that an index of NYSE
stocks is a good surrogate for all risky assets. It views that the
risk premium on a stock, for all practical purposes, is equal to the
product of the risk premium on the NYSE index and the stock’s beta
coefficient.

Determination of Required Rate of Return of a Firm Using an
Independent Company Approach

The required rate of return on common equity shares of a
corporation or a firm as a function of its corporate leverage was
initially stated by Modigliani and Miller (1958) in their

Proposition 11, which in the tax-corrected form states:
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Kb=r+ (r-Kg) (1-1t)D/E (69)

Proof:

Let "V" be the value of a corporation and "r" be its overall

cost of capital. In symbolic form we have
r=(1-t)Kqy (0/V) + K- (E/V) (70)
Or Vr=(1-1t)Kyq (D) + K- (E) (71)
Where V=(1-t)D+E
Substituting the value of "V" in Equation 71 gets
[E+(1-t)DIr=D(1-t)Ky+Eext
or EKb=vE+ (r-Kgy) (1-1)0D
or Ki=r+ (r-Kg (1-1t)D/E (72)

If the firm has no debt in its capital structure, i.e., D = 0,

then Equation 72 reduces to
KL=y =yl (73)

Equation 73 implies that the overall cost of capital of a firm,
in the context of leverage, will be equivalent to its unlevered cost
of equity capital. If we replace the value of "r" for KY on the

right-ﬁand side of Equation 72, we get:

Kb = kY + (kY - ky) (1-t) D/E (74)
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Determination of the Required Rate of Return on Parent’s
Investment in Its Subsidiaries Using the Parent
Capital Structure Approach

It is assumed that the parent holding company and its
subsidiaries have debt in their capital structures. The basic steps
involved in the determination of the cost rate on the parent’s
equity capital invested in the subsidiaries are as follows: First,
determine the unlevered cost rate on the parent's equity capital
using the CAPM. Second, assign same as a constraint to the weighted
average cost of the subsidiary’s capital concerned and then derive
the levered cost rate on the subsidiary’s equity capital. The

equity return rate of the subsidiary is given by

K = K + (KY - Kgs) (1 - tg) (Dg/Eg) (75)

Where:
K% is the levered cost rate on the equity capital of a
Subsidiary s,
Kg is the unlevered cost rate on the equity capital of the
parent,
Kgs is the marginal cost rate on subsidiary’s debt,
tg is the subsidiary’s tax rate, and

Dy/Eg is the subsidiary’s debt/equity ratio
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Proof:
By definition of the weighted average cost of a subsidiary, we

have

re = K5 (Eg/Vs) + Kgqs (1 - tg) Dg/Vg (76)

Where:
Vg is the value of the Subsidiary s, and

rs is the weighted average cost of capital of the Subsidiary s.

If Kb is the levered cost rate on the parent’s equity capital,
then the parent’s unlevered cost rate Kg will represent its weighted
average. The required rate of return on the parent’s investment
will be obtained by equating ro and Kg since the weighted average
cost of capital of the subsidiary is equal to the unlevered cost
rate of the parent.

Substituting rg = Kg in Equation 76 and solving for K%, we get
Ky = Kb (Eg/Vg) + (1 - tg) Kygg (Dg/V) (77)
or  (Vg) (Kg) = K5 (Eg) + (1 - tg) Ky (Dg)
or Ks (Eg) = (Vg) (KY) - (1 - tg) (Kgs) (D)
But Vg = Eg + (1 - tg) Dg

(E) (K§) = [Eg + (1 - t5) D1 (KY) - (1 - tg) (Kgs) (D)
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Simplifying further we get
KL = Kg + (KD - Kgg) (1 - tg) (Dg/Es).

Theoretical Framework for the Double Leverage Approach and a
Relative Comparison of the Double Leverage Approach
With the Independent Company Approach

At the outset, a theoretical framework for the double leverage
problem will be presented using the Sharpe-Lintner version of the
capital asset pricing model. Then an evaluation of the two
approaches in terms of the three standards of rate of return
regulation will be highlighted.

Under the double leverage approach, the parent holding company,
in general, is allowed to earn its weighted average cost of capital
on its investment in each of its subsidiaries. It is assumed that
the investment in each of its subsidiaries is financed by the
parent’s debt and equity in the same ratio of its capital structure.
The independent company appr‘oach,'l on the other hand, would consider
the parent’s subsidiary as if it were standing alone and then
determine the cost of equity capital using a set of similarly
situated and publicly traded operating public utilities that have
risk characteristics comparable to the subsidiary in question.

Using a double leverage approach, the required rate of return

on the parent’s total investment in its subsidiary is given by

Tor the so-called subsidiary pricing approach.
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Kp = Ke + (Ky - Ke) 85 (1 + Dy/Ep) (78)
or K% = K¢ + (K, - Ke) B% (B%/Bg) (79)
Where:

KL is the reguired rate of return of the parent’s investment
in the equity capital of its Subsidiary s

K% is the parent’s cost of equity capital

K¢ is the risk-free rate of return

Kn is the market’s required rate of return

sk is the levered beta of Subsidiary s

BL is the levered beta of the parent

is the unlevered beta of the parent

Dp/Ep is the debt/equity ratio of the parent, and where Dp and

Ep are evaluated at their market values.

Proof:

According to the double leverage approach, the weighted average
cost of capital of the parent, ignoring taxes, is equal to the
required rate of return on equity component of the subsidiary, that
is,

L (5 () + (0) (k)

s (E, ¥ 0, (80)

p

where K% is the required rate of return on subsidiary’s equity

component which is owned by the parent and the right-hand side of
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Equation 80 represents the parent’s weighted average cost of
capital.

Also, under CAPM, the marginal cost of debt (Kq) must equal the
risk-free rate (K¢), that is Kq = Ks.

Substituting the value of Kq for K¢ in Equation 80 we get

(E.) (K5) + (K.) D
L
ks = =2 'ZEpwj : (81)

_Kp + (Ke) (Dp/Ep)
T T D7Ey)

or  (Kg) (1+Dp/Ep) = KL + (Ke) (Dp/Ep)
K§ + K (0p/Ep) = Kb + (Kg) (Dp/Ep)
Kb = KL+ (KL - k) (Dy/Ep) (82)

Using an independent company approach to the subsidiary, the

required rate of return on subsidiary’s equity is given by

K = Ke + 8L (Ky - Ke) (83)

Substituting the value of Kl§ in the second element on the

right-hand side of Equation 82 we get
Kp = K + [Ke + g5 (Kn - Kp) - K] (Dp/Ep)

= KL+ (Kp - Kg) 8L (Dy/Ep) (84)
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Equation 84 shows that the required rate of return on the
parent’s investment in the subsidiary equals the levered cost of
subsidiary’s equity capital as a result of its own leverage ih its
capital structure plus a return on its investment due to double
leverage, that is, use of the subsidiary’s own debt and parent’s
debt invested in the subsidiary’s equity simultaneously.

If there is no debt in the parent’s capital structure, then D

p
= 0, in which case Equation 84 reduces to

Loyl -y
K5 = Kg = Ky (85)

That is, the unlevered cost of the parent’s equity capital
would equal the subsidiary’s levered cost of equity capital.
Replacing the value of Ké by K¢ + sé (Kp - Kg¢) in Equation 85,

we get
K5 = Ke+ g5 (K - Kg) + (K. - Kg) gL (D, /E.) (86)
p=RftBs Ry - K m - Kf) 8s (Op/Ep
Converting Equation 86 into risk premium format, we obtain that
(KL - Kg) = (Kp - Kg) BY + (Kp - Ke) 8L (D/Ep),

which indicates that the parent’s total risk premium is equal to the
subsidiary’s risk premium plus the premium required as a result of

double leverage. Equation 86 can also be written as:
L= Ke+ (K - Ke) gt (1 + D/E
K5 = K+ (Kp - Ke) gg (1 + Dp/Ep),

which is the same as Equation 78.

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



168

Since
L_ LU
85 = By (1 + Dy/Ep),
in the absence of taxes

1+D/E )

/88 = ¢ p

8p
multiplying the second element on the right-hand side of Equation 78
by B%/Bb provides that

1+D/E)
L. L € o L
Kp - Kf + (Km - Kg) Bp BL < Bs

p

(87)

Equation 87 is similar to that of Copeland and Watson (1979, p.
294) and Rubenstein (1973). Further, substituting the value

(1+D/E) .
2 t

in Equation 87, it follows that
K5 = Ke+ (K - Ke) 85 (al/el) (88)

Equation 88 is identical to the equation that was presented by
Pettway and Jordan (1983).

Equation 88 can also be written as

(Ks - K9 = [(K, - Ko 851 (8L/8p) (89)
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The Tleft-hand side of Equation 89 represents the total risk
premium required by the parent on its investment in the subsidiary.
The first product term on the right-hand side of Equation 89 is the
risk premium attributable to the parent’s leverage, and the secend
factor term is the risk premium due to the subsidiary’s leverage

in its capital structure. Equation 89 can also be written as
KS = Ko+ (K - K) 85 189 (1 + Dy/E)] 8Y (90)

If there is no debt in the subsidiary’s capital structure, then

Equation 90 reduces to

K5 = K+ (Kn - Kf) 85 (/) (91)
or K5 - K¢ = (K - Ke) 85 (8Y/ed) (92)

Equation 92 shows that the risk premium required by the parent
is proportional to the relative business risks of the subsidiary as
well as the parent. Equation 92 has several implications for double

leverage problems. We shall focus on these implications below.

Case 1. The business risks of the subsidiaries are equal to

the business risk of the pareﬁt. This means,

U. - U s

Bsi = Bp foralli=1,2,3, .. .n. (93)
Then Equation 92 becomes

Kb = Ke+ (Kp - Ke) 85 (94)
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This implies, under the conditions of Equation 93, that the
independent company approach and the double leverage approach
provide the identical required rates of return on the parent’s
investment in its subsidiaries. As long as the business risks of
the subsidiaries, whether they are regulated or unregulated, are
equal to the business risks of the parent, the parent or the
subsidiary of a parent can diversify into any number of unrelated
ventures' because such diversification cannot affect the parent’s

cost of capital. The above conclusions are also valid if

séi =gy, fori=1,2,...n. (95)
Case 2.
331 <> sg, fori, 1,2, .. .n. (96)

This is a situation in which the business risks of the parent’s
subsidiaries are either greater than or 1less than the parent’s
business risk. If this occurs, the double Tleverage approach,
according to Pettway and Jordan (1983), fails in satisfying the
standards of fairness due to cross-subsidization. To illustrate the
issue involved, two subsidiaries, say s1 and s2, are considered.

_The betas of the subsidiaries are such that:

83 # 852 # 89 ' (97)

Assume further,
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Ke = .10, K= .15, gL = .90, D/E, = 45/55
m p P

u
Bs1 = -40, B5p = .59, gl = .495.

It is possible to calculate, then, the rates of return contributed
to the parent’s investment in the two subsidiaries.
The required rate of return on the parent’s investment in

subsidiary s1 (using a double leverage approach) would be:

K = K + (Kp - Ke) (85) (%1/8D)
.10 + (.15 - .10) (.90) (.40/.495)

.1364 or 13.64%

The required rate of return on the parent’s investment in subsidiary

s2 would be:

Kb = Ke + (Kp - Ke) (85) (8¥p/8%)
10 + (.15 - .10) (.90) (.59/.495)

.1536 or 15.36%

The weighted average of the return rates contributed by subsidiaries

on the parent’s equity would then be:

Average return = (13.64% + 15.36%)/2
= 14.50%

The market cost of the parent’s equity capital, using an independent

company approach, would be:
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N
or-
[}

Ke + (Kn - Kf) g
.10 + (.15 - .10) (.90)
14.50%

which is the same as the twoc subsidiaries’ average return rate. But
the problem is that subsidiary s2’s customers are subsidizing
subsidiary s1’s customers. Thus, the phenomenon of cross-
subsidization, according to Pettway and Jordan (1983), violates the
regulatory standards of fairness. If the parent has only one
subsidiary, Pettway and Jordan (1983) maintain that cross-
subsidization will not take place.

The analysis assumes that the parent has invested its capital
in the subsidiaries in the same proportion as its capital structure,
that is, 45% debt and 55% equity. From the analysis it follows that
the double Tleverage approach, according to Pettway and Jordan
(1983), is valid only if:

1. The parent has only one subsidiary.

2. A1l the subsidiaries have the same "systematic risk" and
are equal to the unlevered beta of the parent.

Generalized Approach to the Determination of the Required

Rate of Return on the Parent’s Investment in a Subsidiary

Using the Consolidated Capital Structure Approach
The levered cost on equity capital of a subsidiary (s) can be

determined by the following formula:

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



- 173

Lo, oK)y
Ks = Kc + Ui;mzy (Bc/gp) (D/E() (98)

Where:
K% = levered cost rate on equity capital of Subsidiary s

KY = unlevered cost rate of the parent

p
Kg = risk-free rate of return
D./Ec = debt-to-equiiy ratio of the consolidated system

BE levered beta of the system

Bg = unlevered beta of the parent

Kg = unlevered cost rate on the system’s equity capital

Proof:
By definition of the consolidated capital structure approach,

it follows that:

L
U Ks (Es) * Ky (D) (99)
¢ (Eg + D¢)

A little simplification leads to

Kb = KU+ (KU - Kp) (Dg/Eq), i Kp = Ky (100)
Bit Ky =ke+ Y (Ky - Kp)
ie., KY-Ke=gl (Ky- Ke) (101)

Substituting the value of KY - Ky in Equation 100 by 8Y (K; - Ky
will provide that:
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Kt = kY + 8Y (kp - Kp) (Dy/ES) (102)

also

kU - Ke
%-g=%¥— (103)

Substituting the value of (Kp - K¢y from Equation 103 in Equation

102 gives
L_ U, .U Ky - Ke
Ks = kI + 8 [—P——Bg 1 (Dg/E,) (104)
But gt = 8 (1 + D/E)
. L U
i.e., Bc/(1 + Do/Ec) = B (105)

Substituting the value of 32 from Equation 105 in Equation 104 gives
that:

U
KE =K+ [————ﬂ [8/(1 + D/E.)] (D/E,)
[89]

_ [ U_ K
= K HDg (85/85) (O /E,) (106)

7
v
n
7<
+
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Special Cases

We have shown that the Tlevered cost of equity capital of a

subsidiary (s) is given by the general relationship:

U L
=il (Kp - Ke) (B¢) (Dﬁ/ES)
(t +D./E) (8p)

Case 1. If B% = Bg, then the equation above reduces to

u
L _ b, (Kp - Kg) (Dg/E,)
ks = Ke * —rvogET

Also, it is known that

Bt = 8Y (1 + D/E) (107)
Substituting sg for gt in Equation 107 gives

g) = 83 (1 + D./E)

BY/8Y = 1 + D./E,
or  Dy/E. = B/8Y - 1 (108)

Equation 108 shows that the debt-to-equity ratio of the
consolidated system should equal the ratio of the parent’s unlevered

beta to the system’s unlevered beta minus unity.

Case 2. If 5% = Bg, then it follows that the unlevered cost of

the parent’s equity capital will equal the system’s levered cost of
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equity capital which does not include the parent’s debt. This can

be seen as follows. Since
K = K¢ + 8 (Kp - Kg)
Substituting sé = sg in the above equation gives

U
Kp

Kf+ Bé (Km - K9
) .
Ke

i.e., it is immaterial whether one uses the parent’s consolidated
capital structure approach or the parent’s unconsolidated approach.
In either case, the parent’s revenue requirement will be satisfied.

In'other words, both methods will provide the same results.
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Determination of the Required Return Rates on the
Equity Capital of 32 Independently Operating

Telephone Companies, Based on Five-Year
Average Debt/Equity Ratios, 1982-1986

1. ACT Telephone Company

Ki= kU + (KY - k) (0 - t) (Dy/Eg)

10.81 + (10.81 - 8.58) (.66) (76/24)

10.81 + (1.4718) (3.1667)

10.81 + 4.66

15.47%

2. Allendale Telephone Company
KL = 10.81 + (1.4718) (26/74)

10.81 + .5171

11.33%

3. Au Gres Telephone Company
KL = 10.81 + (1.4718) (54/46)
= 10.81 + 1.7278
= 12.54%

4. Baraga Telephone Company
KE = 10.81 + (1.4718) (66/34)
= 10.81 + 2.857
= 13.67%
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5. Barry Telephone Company
KL = 10.81 + (1.4718) (66/34)
= 10.81 + 2.857
= 13.67%

6. Blanchard Telephone Company
KL = 10.81 + (1.4718) (69/31)

10.81 + 3.2759

14.09%

7. Bloomingdale Telephone Company
KL = 10.81 + (1.4718) (69/31)
= 10.81 + 3.2759
= 14.09%

8. Carr Telephone Company

KL = 10.81 + (1.4718) (87/13)
10.81 + 9.8497
20.66%

9. Chippewa County Telephone Company
KL = 10.81 + (1.4718) (90.4/9.6)

10.81 + 19.55

30.36%
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11.

12.

13.

15.

Climax Telephone Company

KL = 10.81 + (1.4718) (60/40)
10.81 + 2.2077

13.02%

C, C, &S Telco., Iﬁc.

KL = 10.81 + (1.4718) (59/41)
10.81 + 2.1180

12.93%

Deerfield Farmer’s Telephone Company
KL = 10.81 + (1.4718) (43/57)

10.81 + 1.1103

= 11.92%

Drenthen Telephone Company
KL = 10.81 + (1.4718) (8/92)
10.81 + .1280

10.94%

Farmers Mutual Telephone Company

L
KL = 10.81%

Hadley Telephone Company

KL = 10.81 + (1.4718) (57/43)
= 10.81 + 1.9510
= 12.76%

180
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16. Hiawatha Telephone Comﬁany
KL = 10.81 + (1.4718) (74/36)
= 10.81 + 3.0254
= 13.84%

17. Island Telephone Company
KL = 10.81 + (1.4718) (15/85)
= 10.81 + .2597
= 11.07%

18. Kaleva Telephone Company

KL = 10.81 + (1.4718) (29/71)
10.81 + .6012
= 11.41%

19. Kingsley Telephone Company
KL = 10.81 + (1.4718) (80/20)
= 10.81 + 5.8872
= 16.70%

20. Lennon Telephone Company
KL = 10.81 + (1.4718) (37/63)
= 10.81 + .8644
= 11.67%
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21. Midway Telephone Company
KL = 10.81 + (1.4718) (75/25)
= 10.81 + 4.4154
= 15.23%

22. 0Ogden Telephone Company

KL = 10.81 + (1.4718) (8/92)
10.81 + .1280
10.94%

23. Ontonagon County Telephone Company
KL = 10.81 + (1.4718) (72/28)

10.81 + 3.7846)

14.60%

24. Peninsula Telephone Company
KL = 10.31 + (1.4718) (77/23)

10.81 + 4.9273

15.74%

]

25. Pigeon Telephone Company

KL = 10.81 + (1.4718) (86/14)
10.81 + 9.0411
19.85%

]
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27.

28.

29.

30.

Sand Creek Telephone Company
KL = 10.81 + (1.4718) (19/81)
= 10.81 + .3452 |

= 11.16%

Springport Telephone Company
KL = 10.81 + (1.4718) (60/40)
10.81 + 2.2077

13.02%

Upper Peninsula Telephone Company
KL = 10.81 + (1.4718) (75/25)
10.81 + 4.4154

15.23%

]

Waldron Telephone Company

KL = 10.81 + (1.4718) (83/17)
10.81 = 7.1858 |
18.0%

Westphalia Telephone Company
KL = 10.81 + (1.4718) (73/27)
10.81 + 3.9793

14.79%
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31. Winn Telephone Company
KL = 10.81 + (1.4718) (12/88)
= 10.81 + .2007
= 11.01%

32. Wolverine Telephone Company
KL = 10.81 + (1.47118) (79/21)
= 10.81 + 5.5368
= 16.35%

Determination of the Required Return Rates on fhe
Equity Capital of Eight Subsidiaries
of Parent-Holding Companies

The subsidiaries of Telephone and Data Systems operating in
Michigan include: Augusta Telephone Company, Chatham Telephone
Company, Clayton Telephone Company, Hickory Telephone Company, and

Shiawassee Telephone Company. The required rates of return are:
1. Augusta Telephone Company
KL = kY + (kY - Kyq) (1 - t) (B/ES)

Where Kg is the unlevered beta of T&DS Consolidated Capital

Structure.

L
Ks

"

10.3861 + (10.3861 - 8.58) (.66) (36/64)
10.3861% + .5331% (.6705)

11.59%
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2. Chatham Telephone Company
Kg 10.3861 + (1.192) (77/23)
14.38%

3. Clayton Telephone Company
kL = 10.3861 + (1.192) (60/40)
= 12.17%

4. Hickory Telephone Company
KL = 10.3861 + (1.192) (75/25)
13.96%

5. Shiawassee Telephone Company
KL = 10.3861 + (1.192) (45/55)
= 11.36%

6. Alltel Telephone Company of Michigan

Alltel Corporation’s Consolidated Capital Structure:

Debt 54.9%

Preferred 4.4

Equity 40.9
Total 100.0%

Unlevered beta of Alltel is calculated from:

d=¢gn . (1 - t) D/E + P/E]

.65 = gU [1 + (.66) (54.9/40.7) + (4.4/40.7)]
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2 U
gV = .325

The required return on the equity capital of Alltel of Michigan is:
K% = 10.35 + (10.35 - 8.58) (.66) (55/45) = 11.78%

7. Central Telephone Company of Michigan

Central Telephone Company of Michigan and Century Telephone
Company are subsidiaries of Century Telephone Enterprises. To find
the required return rates on the equity capital of Century Telephone
and Central Telephone Companies of Michigan, we have to first
estimate the unlevered beta of its parent’s consolidated system and
then determine the required return rates on the subsidiaries’
equity.

Century Telephone Enterprises had the following capital

structure in 1985.

Debt 63.8%
Preferred 4.0
Equity 32.2

Total 100.0%

Since the levered beta of the parent was .65, its unlevered beta

is:

= & [1+ (.66) (63.8/32.2) + (4.0/32.2)]
= .3007

B &
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KY = 8.58 + .3007 (14.02 - 8.58)
= 10.22

The required return rate on the equity capital of Central

Telephone Company of Michigan is:

K% 10.22 + (10.22 - 8.58) (.66) (34/66)

10.78%

8. Century Telephone Company of Michigan
The required return rate on equity capital of Century Telephone

Company of Michigan is:

K = 10.22 + (10.22 - 8.58) (.66) (51/49)

11.35%

Expected and Benchmark Rates of Return for
Small, Independent Telephone Companies
The expected return rate for 32 independently operating
telephone companies using average capital structure--55% debt and

45% equity--is obtained from:

KL = 10.81 + (1.4718) (55/45)
12.61%

"

The expected return rate for eight telephone subsidiaries, using the
average capital structure--54% debt and 46% equity--is obtained

from:
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K% = 10.30 (10.30 - 8.58) (.66) (54/46)
= 11.63%

The benchmark rate of return for 22 independent telephone companies,

using a benchmark capital structure--60% debt and 40% equity--is:

K5

10.81 + (1.4718) (60/40)
13%

The benchmark rate of return for eight telephone subsidiaries, using

a benchmark capital structure, is:

K = 10.30 + (10.30 - 8.58) (.66) (60/40)
= 12%
Reconciliation Betweén the Parent’s Unconsolidated
Capital Structure Approach and the Parent’s
Consolidated Capital Structure Approach

In a rate case proceeding the question arises as to whether one
should use a consolidated capital structure approach or a parent’s
unconsolidated capital structure approach for the determination of
cost of capital of a subsidiary of parent holding company system.
If there is clear presence of double leverage, which is the best way
to go if the parent holding company and its subsidiary have debt in
their capital structures?

An actual rate case example presented here will show that if
the unlevered beta of the parent (eg) is approximately the same as

the levered beta of the system (B%), it makes very little difference
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in the required rates of return on the cost of equity capital of the
parent invested in the subsidiary if one uses either the parent’s
unconsolidated capital structure or the parent’s consolidated
capital structure. In suck a situation, i.e., Bg = B%, it can be
shown that the unlevered weighted average cost of the parent and the
weighted average cost of the consolidated system will be very close
to each other.

The example that follows is derived from Rate Case No. U-6591,
in which the author testified in 1981. The testimony was concerned
with the determination of a required rate of return on equity
capital of General Telephone Company of Michigan (GTM), a subsidiary
of General Telephone and Electronics Corporation (GTE), the parent
holding company, which itself is an operating company having debt in
its capital structure.

The parent’s (GTE) consolidated, unconsolidated, and GTM’s

capital structures are shown in Table 28.

Determination of Cost Rates on Equity Capital
of Parent Consolidated, Unconsolidated, and
Weighted Average Cost Rates of the
Respective Capital Structures

Using the Sharp-Lintner version of the capital asset pricing
model (CAPM), the parent’s cost of equity capital can be obtained

from:

K},=Kf+s}, (Ky - Ke)
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Where:

[
W
(34

K% = the levered cost of equity capital of the parent (uncon-

solidated)

™
—
n

P the levered beta of the parent (unconsolidated)

ct
]

S £

corporate tax rate (46%)

risk-free rate of return

p= .75 (GTE’s beta from Value Line Investment Survey, January

1981)

m
©
] ]

preferred stock

p equity of the parent

Table 28

GTE and GTM Capital Structures

p= debt of the parent (long term and short term)

Type of Capital

Parent--GTE

Unconsolidated Consolidated

Subsidiary--GTM

(Pu) (Pc)
% (%) (%)
Long-term debt 14.4% 48.92% 46.1%
Short-term debt 6.4 11.13 7.4
Preferred stock 6.0 8.14 7.7
Common equity 73.2 31.81 38.8
Total capital 100.0% 100.00% 100.0%
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To Find the Unlevered Beta
of the Parent

The relationship between levered beta and unlevered beta is

given by

By =) [1+ (1 - t) (Dy/Ep) + P/Ep]

The parent’s unconsolidated capital structure provides:

Dp = 21%
Ep = 73%
P= 6%

8 =85/[1 + (1 - t) (Dy/Ep) + P/Ep]
T5/[1 + (1 - .86) (21/73) + 6/73]
6060

On January 15, the 30-year Treasury bond rate (K¢) was 12.09%. The
historical market rate of return on the New York Stock Exchange
stocks for the period 1959-1978 was 15.39%.

To Find the Levered Cost Rate on
Equity Capital of Parent

The levered cost rate on equity capital Kk can be obtained

from:

Kb = Ke + 85 (Ky - Kg)
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Where:
Ke = 12.09%
L _
B = -75%
Ky = 15.39%
K% = 12.09 + .75 (15.39 - 12.09)

= 14.565% = KE, since 8 = 8% = .75

The unlevered cost rate on equity capital, KU, is given by:
P

kU

U= ke + eg Ky - Kn)

12.09 + .6060 (15.39 - 12.09)
= 14.09%

Using the above cost rates and the cost rates on debt and
preferred stock, it is possible to determine the weighted average
cost rates for the parent unconsolidated and parent consolidated
capital structures. These are provided in Table 29. One can see
that the weighted average cost rates of the parent unconsolidated
and parent consolidated are different. This is due to the
differences in debt-to-equity ratios as well as the cost rates on
debt and preferred stock. The consolidated capital structure debt-
to-equity ratio was 68.2/31.8 (long-term debt plus short-term debt
plus preferred stock), whereas the unconsolidated debt-to-equity
ratio was 26.8/31.8. The question remains as to which weighted
average cost rate should be used in the final determination of the

required rate of return on parent’s investment in the subsidiary.

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



198

*2861 Auenuep €16G9~N °ON 18400Q UOLSSLUMO) dILAUBS OLIqnd uebLyoiy 930N

%88°01 %00°001 %02°€1 %0°001 Le3o0L
£9°Y S0l 18°LE £9°01 15° b1 2°¢L £31nb3 uoumo)
29° 59°L pL'g £g° 8.°8 0'9 9035 pau4dyaUd
62°1 511 €Ll 28° 08°2L b°9 1G9p WIDI-340US

HE*Y %(8'8  %26°8Y %81° 1L %91°8 % yL 199p W93-6u0]

a3ey 350) aqey ajey 150) aqey
pajublaM  g3sog  YUed4Ad pojyblay  3sop  Ue4ad adA]
od nd

0861 ‘LE 43q0320Q U0 34 pue nd 40 sdyey 3s09) abeusay pagybLap

6¢ ®lqel

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



199

The proponents and the opponents of double leverage have taken
different positions in this regard. The proponents of double
leverage maintain that when investors purchase the common stock of
GTE, they primarily look at the parent, since it is the parent that
sells the common stock. They assert that the net earnings that are
generated through the consolidated system belong to the parent; a
portion of these earnings is paid in the form of dividends, and the
balance of these earnings is kept as retained earnings with the
subsidiaries. They maintain that since the net earnings that are
generated through the consolidated system belong to the parent’s
stockholders, it is fair to consider the capital structure of the
parent for the ultimate determination of a fair rate of return on
the parent’s investment in the subsidiary rather than the
consolidated capital structure.

Opponents of double leverage, on the other hand, argue that
investors only Tlook at the consolidated capital structure rather
than the capital structure of the parent while making their
decisions pertinent to their purchases of stock of a company.

These conflicting positions can be reconciled only if the
unievered beta of the parent is approximately equal to the levered
beta of the system at any given time. In such an event, it does not
matter whether one adopts either the parent’s unconsolidated or
consolidated capital structure. But in any practical situation, the
unlevered beta of the parent may not necessarily be the same as the

levered beta of the system. If that happens, one has to adjust the
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capital structure of the system such that the unlevered beta of the
parent is equal to the levered beta of the system. This point is
jillustrated in the case of GTE.

To _Find the Unlevered Beta of the
Consolidated Capital Structure

The unlevered beta of the consolidated capital structure (52)

is given by:

ed = gL/[1+(1 - t) (D/E.) + P/EC]

(2]
i

o
(2]
]

60.05%, debt of the consolidated capital structure
P = 8.14%, preferred stock of the system
t = 46%, corporate tax rate

Ec = 31.81%, common eguity of the system

Since sk = 3% = .75, theoretically it follows that:

g = .75/[1 + (.54) (60.05/31.81) + 8.14/31.81]
.3296,

which is Tower than the unlevered beta of the parent (Bg = ,6060).
The lower value (32 = .3296) of the unlevered beta of the
parent’s consolidated capital structure was due to the use of a

higher percentage of debt in the consolidated capital structure.
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The problem is to determine the appropriate new debt-to-equity
ratio of the consolidated system which would, in turn, provide a
levered beta that is closer to the unlevered beta of the parent.

This can only be achieved by trial and error.

Triai i. Decrease the percentage of debt of the consolidated
system from the initial level of 60.05% to 55%, and calculate the
levered beta for the system, using its unlevered beta, .3296. The

new levered beta of the system would be:

BE = 8L [1+ (1 - to) (D/Ec) + P/E]
.3296 [1 + (.54) (55.0/36.86) + 8.14/36.80]
.6680,

which is greater than Bg = .6060.

Trial 2. Decrease the percentage of debt of the consolidated

system from the initial level of 60.05% to 52% and then calculate
BL.

L = (.3296) [1 + (.54) (52.0/39.86) + 8.14/39.86]
.6291,

jon)
(g]
]

which is still greater than Bg = .6060.

Trial 3. Decrease the percentage of debt of the consolidated

system from 60.5% to 50% and then compute 5%.
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(.3296) [1 + (.54) (50.0/41.86 + 8.14/41.86)]
.6063,

ko]
0
f

which is almost equivalent to .6060, the unlevered beta (Bg) of the
parent.

If the unlevered beta of the parent were to be equal to
the Tevered beta of the consolidated capital structure, the correct
capital structure of the consolidated system should be: 50% debt,
8.14% preferred stock, and 41.86% common equity.

Having shown that the unlevered beta of the parent (Bg) is
almost identical to the levered beta of the system (3%) for the
capital structure proportions, namely, 50% debt, 8.14% préferked
stock, and 41.86% common equity, the next step is to show that the
weighted average cost rates of the parent’s adjusted consolidated
capital structure and the parent’s unlevered capital structure are
identical. The parent’s unlevered cost rate on equity capital can

be obtained from:

U_ Y
Kp-Kf'l-Bp (Km-Kf)
= 12.09 + .6060 (15.39 - 12.09)
12.09 + 1.9998
14.09

K%, since 53 = @%
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The weighted average cost rates of the adjusted consolidated
capital structure and unlevered capital structure of the parent are
presenfed in Tables 30 and 31.

It is shown that the unlevered cost of equity capital of GTE
was estimated at 14.09%. In Table 30, the weighted average cost of
equity capital of the consolidated system using the unlevered cost
of equity capital of the parent (system) was estimated at 11.20%.
In Table 31, however, the levered and unlevered weighted average
cost rates of the parent were estimated to be 13.19% and 11.20%. It
can be seen that the unlevered weighted average cost of the parent
and the weighted average cost of the adjusted consolidated capital
structure, as shown in Tables 30 and 31, are identical to 11.20%.
This is because leverage at the parent level has been removed from
the capital structures.

The same conclusions would emerge even if the preferred stock
was combined with common equity, as is traditionally done in
the nonregulated sector. The results are shown in Tables 32 and 33.

The unlevered cost of common equity capital of the parent would

be:

KY = K¢ + 83 (Ky - Kg)
= 12.09 + .6559 (15.39 - 12.09)
= 14.25%
= KE, since Bg = BL

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



204

‘9861 Adenuep ©16G9- *ON 293007 UOLSSLUWIO) DILAUIS OL|qnd uebiyoLy *a30N
¢

%#02° L1 #00°001 #€L°0L %0°001L
06°S 60°tL 98° LY 0S°Y 60°¥L 6°LE
29° 9°L vL°8 29° 99°L L°8

- - - 82°1 LS°LL L*LL

%89°Y %5€°6 %00°0S %EE"Y %(8'8 %6°8Y

Lezoy

£31nba uoumwo)
%003S paUUdsaUd
199p Was}~340ys
3q9p wua3~buo

ajey 3s0) 9wy
pajybiay  3s0)

ajey 3s0)  ajey

pajybian  gsop  FUed4d

JU3243{

24n3ona3s [e3rde) patsLpoy 086L L€ 4240320 U0 [BN3dY

adA1

84n79n435 Le1Lde) pajepliosuo) Jo ajey 1509 abedaay paIybLap

0€ @1qeL

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



205

"2861 Adenuep ©16G9-0 *ON 194000 UOLSS LU0 BILAUDS L|1qnd ueBLydLY “BION.

%02° L1 a6l el %0°001L

0£9°LL 0/9°01 5Pl 2°¢L

L2s° £2s° 8L°8 0°9
0°0 618°" 08°¢l v°9
0°0 »S9LL° 1L %91°8 raandl

LejoL
£31nba uowwoy)
%003S paJUdSdud

3q5p w4s}-3140ys
199p umdl-buo

91ey 3s0) ajey
31s0) pajybLaM pauanajun paqyb Lo 1509 RNELNEN]

150) pajybLap pauans]

adf],

$930Y 1S0) 96RUBAY PaIYDLON PAUSAD|U[ PUR POUBAST S,quaJeq

LE dLqel

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



206

*2861 A4enuep ©16GO-N *ON 394900 UOLSSLUMIO) BDLALDS O)|qNd URBLYOLY “BION.

%L91° 1L %00°001 %4LL°0L %0°001 Le3oy
989°G g2* 1l 6°6¢ bGP g2 vl 6° 1€ A31nba uouno)
619" 59°L 1°8 29° 59°L 1°8 32035 PaUIBLRUd

-- -- -- 82° 1 [5° 1L L°11 1G9p WIB}~340US

%298° %6€°6  %00°2S %EE* %/8°8 %6°8b 199p WB3-6u0T

ajey 1509 ajey ajey 1507 aqey

paybran  gsop  U9%43d pajybiay  3sop WIS adAL

a4n3onu3s |ejrde) paLyipoy

0861 °lE 4890320 U0 [en3dy

¢t alqeL

24an3onu3s |ejlde) pajepl|osuo) SO ajey 3s0) abeasAy pajybLapn

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



207

*2861 Adenuep €|6G9- *ON 193900 UOLSSLULOY BOLAUSS OL1qNd UGBLYOLY “BION
%€91° LL %161°€L %0°001 Le3o)
9£9° L §99°01 (59l 2EL A31nbo uouwL0)
£28° L25° 8L'8 0°9 %2035 Pauayaud
0°0 618° 082l t°9 1q9p WB3-3A0US
0°0 %5L1° 1L 291°8 %l 3q9p W193-6u07
ajey 1509 ajey
pojyblay  3soy  UO%4Sd adAy,

1509 pajybiLap padaaiun

1509 pajybLaM paudAdT

sajey 350) abeasAy pajybLaM paudAs| U puR PaudAdT S,judded

€€ 9lqeL

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



208

It is now time to determine the required rate of return on the
equity capital of the parent invested in the subsidiary (GTM) using
the approach already described. Since the weighted average cost of
capital of the parent’s capital structure and the modified
consolidated capital structure are identical to 11.16%, it can be
used as a constraint to the subsidiary’s overall cost of capital
because according to the consolidated approach the overall rate of
return of the subsidiary would be equé1 to the system’s weighted
average cost of capital.

As shown in Table 34, the cost rate on equity capital of GTM is
15.57%. The equity rate of return of GTM can also be obtained

directly from the subsidiary pricing approach, i.e.,

Kt = K+ (KY - Kgs) (1 - tg) (Dgy/Egq)
.1425 + (.1425 - .1209) (.54) (53.5/46.5)
.1425 + (.0216) (.54) (1.15054)

.1559 or 15.59%

]
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GTM Capital Structure and Cost Rates

209

Cost Weighted
Type Percent Rate Cost Rate
Long-term debt 46.1% 8.29% 3.82%
Short-term debt 7.4 10.00 74
Preferred stock 7.7 7.23 .56
Common equity 38.8 15.57 6.04
Total 100.0% 11.16%

Chatham Telephone Company

Rate of Return Analysis

Chatham Telephone Company, a subsidiary of Telephone and Data

Systems (T&DS), filed for a rate increase before the Michigan Public

Service Commission (MPSC) on August 29, 1986.

It requested a 17%

return rate on its common equity capital based on 1985 test year

capital structure.

The analysis that follows provides a comparison

between the "traditional" consolidated capital structure approach

and the new approach adopted in this research for the determination

of cost of equity capital and overall rate of return of Chatham

Telephone Company.
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- Under the traditional approach, the return rate on equity
capital of a subsidiary is determined by estimating the weighted
average cost of capital (WACC) of the consolidated capital structure
and then assigning the system’s WACC as being the subsidiary’s
overall cost of capital. The subsidiary’s return rate on equity
capital will be obtained by subtracting the weighted embedded cost
rate on the subsidiary’s debt from WACC of the system and then
dividing the remainder by the percentage of the subsidiary’s equity.
The traditional approach utilizes the embedded debt cost rates on
debt capital of the system and its subsidiary. The new approach
would use the marginal (current) cost rates on debt.

If the embedded average cost rate on debt capital of the system
is greater than the embedded average cost rate on the debt of the
subsidiary, the traditional approach would overstate the return on
the equity capital of the subsidiary. In the opposite case, the
return rate on equity capital of a subsidiary would be understated.
Further, application of the embedded debt cost rates is inconsistent
with the capital market theory and practice because the cost rate on
equity capital of the system represents the current opportunity
cost, whereas the embedded debt cost rates represent the historical
opportunity costs. Thus, the overall rate of return determined for
the system does not represent the overall opportunity cost of

capital.
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The example, as presented in Table 36, shows the extent to
which the return rate on the equity capital of the subsidiary of a
consolidated system is magnified by the adoption of the traditional
approach. The analysis of the new approach is presented in Table 39
for the same telephone subsidiary. A comparison of the two
approaches reveals that the traditional approach would have
authorized the subsidiaryva 25.18% return on its equity and a 9.35%
overall rate of return as compared to a 14.45% veturn on the
subsidiary’s equity and a 6.99% return rate on total capital using
the new approach. Recall that Chatham Telephone Company requested a
17% return rate on its equity capital. It is obvious that the
requested rate of return is 2.55% higher than what the capital
market conditions would dictate--14.45%. A settlement agreement was
reached between the Commission’s staff and the company, and the
company agreed to have the same rate of return, 13.24%, which was

authorized by MPSC in 1982.
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Traditional Consolidated Capital Structure
Approach to the Determination of Cost-of-

Equity Capital of Chatham Telephone Company

Table 35

Telephone and Data System’s Capital Structure on
December 31, 1985, and Overall Rate of Return

Weighted
Type of Capital Amount Percent Cost Rate Cost Rate
($ 000) (%) (%)
Short-term debt $ 49,156  14.01%  8.74% 1.22%
Long-term debt 203,637 58.03 7.93 4.60
Preferred stock 11,014 3.14 8.66 .27
Common equity 87,105 24.82 14.07 3.49
Total capital $350,912 100.00% 9.58%
Table 36

Cost of Equity Capital of Chatham Telephone Company

Weighted
Type of Capital Amount Percent Cost Rate Cost Rate
(%) (%)
Debt $2,193,071 77.46% 5.04% 3.904%
Equity 638,150 22.54 25.18 5.676
Total capital $2,031,221 100.00% 9.580%
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Table 37

Overall Cost of Capital of Chatham Telephone Company
for Ratemaking Purposes

Weighted
Type of Capital Amount Percent Cost Rate Cost Rate
(%) (%)
Long-term debt $2,193,071 72.17% 5.04% 3.64%
Common equity 638,150 21.00 25.18 5.29
Deferred income 133,216 4.39 9.58 .42
tax credit .
Deferred federal 74,154 2.44 0.0 0.0
income taxes
Total capital $3,038,591 100.00% 9.35%

The cost of equity capital of the subsidiary is estimated to be
25.18%, which is out of line under the prevailing capital market
conditions. This is due to the presence of a subsidized debt cost
rate of 5.04%.

If the capital structure of a subsidiary contains a large
portion of subsidized debt, the traditional consolidated capital
structure approach cannot be used to arrive at an appropriate cosi
rate on equity capital of a subsidiary. Under such conditions, one

has to adopt the new approach developed in this study.
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New Approach to the Determination
of Cost of Equity Capital of
Chatham Telephone Company

The procedure to be adopted is as follows. First, determine
the unlevered beta of the consolidated system; second, estimate the
unlevered cost of equity capital of the consolidated system; third,

use the formula given below for the estimation of cost of equity

capital of the subsidiary.

Kb = kK + (kY - Ky4q) (1 - tg) Dg/Eg

Where:
K% = the Tevered cost of equity capital of the subsidiary

Kg = the unlevered cost of equity capital of the consolidated

system
Kgs = the marginal cost rate on debt of the subsidiary, which
is assumed as the risk-free rate
Dy/Eg = the debt-to-equity ratio
tg = the marginal (effective) tax rate of the subsidiary

Note: The marginal tax rate of the system and subsidiary is assumed

to be 34%.

Step 1: Determine the Unlevered Beta of the System.

gE = g2 [1+ (1 - t) (D/Ec) + Po/E]
= g [1+ (.66) (72.04/24.82) + 3.14/24.82]
= g (3.0418)
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Since B% 1.01, we get

gl = 1.01/3.0418
3320

Step 2: Determine the Unlevered Cost of Equity Capital of the
Consolidated System.

KY = Ke + 8Y (K - Ke)

Where:
Kg = the unlevered cost of equity capital of the system
KY = 8.58 + .3320 (14.02 - 8.58)

8.58% + 1.8061%

"

]

10.3861%

Step 3: Determine the Levered Cost of Equity Capital of the
Subsidiary--Chatham Telephone Company.

Kt = KU+ (kY - Kyo) (1 - tg) (Dy/Eg)
10.3861 + (10.3861 - 8.58) (.66) (77.46/22.54)
10.3861 + 4.0965

14.4826%

It should be noted that 14.4826% is quite reasonable as
compared to 25.18%, which was obtained using the traditional

approach. Moreover, the risk to the subsidiary is higher due to a

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



216

higher proportion of debt in its capital struciture as compared to

the proportion of debt in the system’s capital structure.

Table 38

Chatham Telephone Company’s Rate of Return for Ratemaking
Purposes, Based on Average Capital Structure for 1985

Weighted

Type of Capital Amount Percent Cost Rate Cost Rate
(%) (%)
Long-term debt $2,193,071 77.46% 5.04% 3.90%
Common equity 638,150 22.54 14.48 3.26
Total capital $2,831,221 100.00% : 7.16%

Note. Michigan Public Service Commission Docket No. U-8553,
August 29, 1986.
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Table 39

Chatham Telephone Company’s Rate of Return for Ratemaking
Purposes, Based on Average Capital Structure for 1985

Weighted
Type of Capital Amount Percent Cost Rate Cost Rate
(%) (%)
Long-term debt $2,193,071 72.17% 5.04% 3.64%
Common equity 638,150 21.00 14.48 3.04
Deferred investment
tax credit 133,216 4.39 7.15 .31
Deferred income
taxes 74,154 2.44 0.00 0.0
Total capital $3,038,591 100.00% 6.99%

Note. Michigan Public Service Commission Docket No. U-8553,
August 29, 1986.
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