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ABSTRACT

This article revicws the investment-financing decision process of property and liability
companies. It indicates the problems of measuring cost of capital and the need for
an improved decision criterion for evaluating investment alternatives. A model is de-
veloped that simulates the long-run financing process of property and liability insur-
ance companies. One of the key decision variables determined by the model is the
rate of return required on new investments in order to produce management’s desired
carnings per share growth objective. Thus, the model links the investinent and financing
processes of property and liability insurance companies and provides decision makers
probabilistic-oriented information for analyzing investment alternatives.

One of the difficult problems in financial
theory is the linking of the investment
process and the long-run financing process.
These two decision arcas focus on long-
run management decisions and are con-
sidered by some financial theorists to be
the basis of the finance function.! In re-
cent years the analysis of the investment-
financing dcecision process for property
and liability insurance companies (P&L)
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has been of interest to several aucnors.®

The objectives of this paper are to re-
view the linkages of the investment-finan-
cing decision process for P&L companics;
to develop a model that simulates the
long-run financing process of property and
liability insurance companies; and to offer
a new measure for evaluating investment
alternatives.

Review of Theory

Investment and Financial

Investment and financial theory are usu-
ally discussed in the context of an indus-
trial firm. Investment theory assumes the
firm perceives a demand for a good or
service. In order to mect this demand,

Bulancing Corporate Assets and Liabilities with
Special Application to Insurance Management,”
Journal of Financial and Quantitative Analysis, 3
( March, 1970), pp. 77-104; Robert A, Haugen,
“InsurersRisks Under Alternative Investment and
Iinancing Strategies,” Journal of Risk and Insur-
ance, 38 (March, 1971), pp. 71-80; J. J. Launie,
“the Cost of Capital of Insurance Companies,”
Journal of Risk and Insurance, 38 (June, 1971),
v, 263-268.

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



the firm has to make an investment in
plant and equipment. The schedule of in-
vestment costs and returns are conceptual-
ized in a marginal efficiency of investment
schedule (MEI).

There are two financial theories for ex-
plaining the relationship between cost of
capital (k) and capital structure, debt/
equity mix (D/E). Traditional financial
theory assumes the relationship between
k and D/E is a saucer-shaped average cost
curve Modigliani and Miller (MM) as-
sume there is no relationship between k
and D/E.* However, if a long time hori-
zon is assumed, these conflicting views
disappear because traditional theory as-
sumes the firm operates on the flat portion
of the saucer-shaped average cost curve.
MM assume the firm is always operating
on this flat sector. Thus, when a firm per-
ceives it is operating on the long-run
equilibrium sector of the average cost
curve, cost of capital is identical under
either theory.

Although the investment process and
the capital structure process are treated
separately, they are linked by the cost of
capital. In the simple case, it is assumed
the firm accepts an investment alternative
if the benefits, discounted at k, exceed the
discounted cost. The complex cases will
not be reviewed here, but a thorough dis-
cussion is found in Van Horne.®

Although economists normally perceive
an industrial type firm when discussing
investment and financial theory, these the-
ories alsc apply to P&L insurance com-
panies. The management of a P&L com-
pany identifies the demand for various
lines of insurance. These lines of insur-
ance are proposed as investment oppor-
tunities for the firn. Management and
staff analyze the benefits and costs related
to each proposed line of business and
" Van Horae, op. cit., pp. 207-211,

4 Franco Modigliani and Merton . Miller,
“The Cost of Capital, Corporation Finance and
the Theory of Investmert,” American Economic
Review, 48 (]June, 1958).

> Van Homne, op. cit., Chapters 3, 5 and 8.

Reproduced with permission of the copyright owner.

make subjective allowances for the riski-
ness of each alternative. Theoretically, if
the discounted cxpected benefits on a line
of business are greater than the discounted
expected cost the alternative is accepted.
This top management decision authorizes
the expenditures of funds to acquire the
necessary capital, human and physical, to
make the new insurance line operational.

When the P&L company reccives pre-
miums from the new line, debt (loss re-
serves and/or unearned premium reserves )
and assets (portfolio investments) are
created simultancously. It is this process
of acquiring debt and assets that creates a
conceptual cavse and effect dilemma in
insurance literature. One view is the in-
surance operation creates a financial ob-
ligation, debt, which in turn creates an
asset. This thought process is opposite the
process advanced in capital investment
theory.

Investment for P&L companics is both
human and physical capital, which differs
from the traditional view of investment
theory. However, capital investment the-
ory indicates the costs of investment are
those expenditures required to make the
investment operational. This economic
framework suggests the investment proc-
ess is initiated when management analyzes
the benefit-cost data of a proposed line
of insurance and decides to invest in this
line of business. Applying an cconomic
framework to the P&L investment process
shows debt does not create assets, rather
the investment decision creates debt and
assets simultaneously.

Cost of Capital

The cost of capital concept is widely
accepted as a decision-criterion for in-
vestment decision making.® Although
many theorists have advanced the cost of
capital concept, it is widely recognized
there.is_difliculty in mecasuring k accu-

9 Krouse indicated that to the extent other con-
straints dominated the investment decision, k

may be aa inappropiisic measure. See Krouse,
op. cit., p. 79.
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rately. Calculating the cost of equity capi-
tal is a primary problem in detcrmining k
because equity capital problems are com-
plex, dynamic and probabilistic.

Gordon developed a dynamic valuation
model 7 for measuring cost of equity capi-
tal. However, this model has two major
weaknesses. It excludes debt from the
capital structure and does not explicitly
include uncertainty in the process. Also,
the Gordon model has created substantial
controversy among thcorists concerning
the relationship between rate of return on
assets and retention of earnings.® Thus,
measurement problems related to k make
its use questionable as a decision tool.
These observations concerning k create an
uncasy softness in long-run financial
theory.

The cost of debt for P&L companies is
an unresolved issue. There are several con-
flicting views on this topic. For example,
Plotkin? argucs there is an opportunity
cost related to loss reserves and unearned
premium reserves. The Plotkin concept is
based on an implicit cost to society for
funds channcled to P&L companies.
Launie believes there are two separate
costs of debt for P&L companies—an ex-
plicit and an implicit opportunity cost.?®
The explicit cost is the loss on operation
divided by total debt.!t If there are no
losses or if gains exceed losses over time,
the explicit costs are negative. The oppor-
tunity cost is the difference between the
return on a nonregulated portfolio and a
regulated portfolio.?® These explicit and
implicit costs are summed to cqual the
cost of debt capital to P&L companies.

? Myron J. Gordon, The Incestment Financing
and Valuation and Corporation (Homewood,
Illinois: Richard D. Irwin, 1962), Chapter 3.

8 Van Home, op. cit., p. 96.

9 Irving II. Plotkin, “Rates of Return in the
Property and Liability Insurance Industry,”
Journal of Risk and Insurance, 36 (June, 1969),
p. 184.

10 [ aunie, op. cit., pp. 264-265.

U Ibid., p. 264,

12 1bid., p. 265.

Hammond and Shilling state the cost of
debt is zero because the reserves are a
necessary by-product of the insurance
transactions.” These conflicting views in-
dicate the cost of debt to a P&L company
is an unresolved issue.

In calculating the overall cost of capi-
tal to P&L companies, Launie suggests
using a simple weighted average of debt
and equity.’* Haugen indicated the cost
of capital should be calculated by line of
business. He sums the claims and ex-
penses related to a line of business and
divides by premiums received on the
line.’s

After a brief review of the theoretical
shortcoming related to cost of capital and
the problems related to measuring cost
of debt for P&L companies, one observa-
tion scems clear. There is nced for either
a clarification of the cost of capital as it
applies to P&L companies !'® or a better
operational mechanism for linking invest-
ment and financing decisions than cost of
capital. The latter task is undertaken in
this paper.

An EPS Growth Model

The model developed in this paper as-
sumes the objective of P&L insurance
company management is long-run maxi-
mization of the value of their common
stock.'” To accomplish this objective it is
assumed management opts for a reason-
ably stable and competitive mean growth
rate of earnings per share (EPS) for a
defined planning period.

137, D. Hammond and N. Shilling, “A Review
Article: The Little Report on Prices and Profits
in the Property and Liability Insurance Indus-
tey,” Journal of Risk and Insurance, 36 (March,
1969), p. 187,

1 Launie, op. cit.,, p. 266.

15 Haugen, op. cit., p. 73.

18 The author wishes to thank the referee for
making this observation.

17 This ‘'mode! includes concepts of financial
mobility suggested by Professor Gordon Donald-
son, Strategy for Financial Mobility (Boston:
Division | of Research, Graduate School of Busi-
ness Administration, Harvard University, 1969).
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Professors Lerner and Rappaport '®
found the growth rate of EPS to be the
most important financial objective of 163
lIarge companics, The authors stressed the
need for management to determine an ex-
pected EPS growth rate in order to avoid
selecting investments that might produce
erratic EPS in the future. Lerner and Rap-
paport concluded the expected growth
rate in EPS should act as a standard in
comparing investment alternatives,

The interest of corporate cxecutives,
financial analysts, and investors in the
future growth of a firm’s common stock
is related to its future EPS. That is, in
equation form:

P =t (EPSt+u)
= current price per
share
EPS,, , = earnings per share
in the future

where:

P,

EPS is difficult to estimate because it is
a residual value resulting from a series of
decisions related to portfolio investments,
lines of business, claims, and expenses.
However, theoretically, if the expected
growth of EPS occurs, stockholder wealth
should be maximized in the long run.

Financial theory specifies the variables
and relationships involved in the EPS
growth model. It is assumed management
has a list of investment alternatives and
desires to combine existing assets with a
set of new investments that will produce
the desired EPS growth rate for n years.

The variables included in the model are
identified in Figure 1. Values are given for
one set of variables at time t. These varia-
bles are called given and they are: total
assets (T), total debt (loss reserves -
unearned premium reserves) (D), policy-
holder surplus (TNW), total shares of
common stock (CS), expected return on
total admitted assets for n years (ROX),

15 Eugene M. Lerner and Alfred Rappaport,
“Limit DCF in Capital Budgeting,” Harvard

Business Review, 46 (September-October, 1968),
pp. 133-139.
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and after tax interest rate for all debt,
(RAT).

Figure 1 shows the six variables in the
EPS growth model. They are: desired
growth rate of EPS (R), investment (DI),
debt/total asset ratio (DD), i.e., loss re-
serve (LR) -- unearned premium reserve
(UPR)/total assets (T), retained carnings
(P), i.e., (1-DPS/EPS), PE ratio (PER),
and interest cost of debt (RAT). The
decision maker(s) assigns discrete proba-
bility values to these six variables. Al-
though there may be some joint dependen-
cies between these six variables, financial
theory does not explicitly define a general
model for these interrelationships,

This model assumes each variable is in-
dependent. The author has tested this as-
sumption by replicating the actual finan-
cial operations of several companies and
has found the simulated results are very
close to the actual results, The model
takes the given variables and picks ran-
domly a valuc for cach of the six decision
or state variables. It computes the re-
quired rate of return for cach year in the
planning cycle. This same process is simu-
lated for 100 times. The result is a dis-
tribution of the rates of return nccessary
to produce the desired growth rate of EPS
for each year and a frequency distribution
for cach of the key variables in cach ycar.
The mean and standard deviation of cach
variable are determined for cach year in
the planning period. These data are re-
ported in a separate table.

ROI—The Decision Criterion

In the EPS growth model, the decision
criterion for accepting or rejecting invest-
ment alternatives is the rate of return re-
quired on new investments (ROI) in order
for a firm to produce its desired range in
long-run_growth of EPS. The task for
management is to select investments with
internal| rates of rcturn (IRR) ! for a

9 The Fisher Algorithm, produces an internal
rate of return, Lawrence Fisher, “An Algorithm
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FIGURE 1

SIMULATION OF A LONG RUN FINANCIAL PLANNING PROCESS FOR STOCK
PROPERTY AND LIABILITY COMPANIES
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defined time horizon that are equal to or
greater than the computed ROL Follow-
ing this decision rule management can
maximize the long-run price of the com-
mon stock.

In this EPS growth model, ROI re-
places cost of capital (k) as the decision
criterion for investment selection. In in-
vestment selection models, IRR is com-
pared to k, and if IRR is equal to or
greater than k the investment is selected.
If IRR is lower than k the investment is
rejected. The ROI concept is substituted
for k because (1) it more closely repre-
sents the real operational decision criteria
used by management and (2) k is difficult
to measure accurately. The variables used
in calculating k are included in the model
and are involved in the calculation of ROI.
The derivation of ROI is presented in a
later section.

Buasic Assumptions

There are four assumptions basic to the
development of the EPS model. First, EPS
growth is the key financial objective of
management. It is assumed the EPS
growth goal is related to wealth maxi-
mization in the following manner:

(1) wealth maximization means the
long-run maximization of gains and
dividends to stockholders

(2) stock prices and capital gains are
directly related to future dividends

(3) future dividends depend on future
EPS, given a specified payout ratio.

Thus, if the long-run EPS growth goal is
obtained, dividends and capital gains will
tend to be maximized in the long-run since

for Finding Exact Rates of Return,” Journal of
Business, 39, No. 1, Part II, (January, 1966),
pp. 111-118.
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they are functionally related; subsequently,
wealth is maximized.

Second, the decision makers can deter-
mine a probability distribution of neces-
sary growth rates of EPS which they find
satisfactory and is acceptable to stock-
holders and others interested in the long-
run performance of the firm. This variable,
the desired growth rates of earnings per
share, (R), is a sensitive expectational
variable in the EPS growth model.

The values of R might be subjectively
determined by analyzing (1) the past and
expected future EPS performance of their
firm, and/or (2) the past and expected
performance of other firms which are per-
ceived to be comparable. For example, a
P&L management might decide that a
range of 8 to 10 percent compounded
growth rate in EPS was satisfactory and
would provide a competitive edge over
other firms in the industry. Investment
projects would not be accepted by man-
agement unless they produced internal
rates of return that would achieve the 8
to 10 percent EPS growth goal.

Third, a financial risk constraint is sub-
jectively determined by management.
After evaluating the business risk sur-
rounding a firm’s operations, management
determines a probability distribution of
the desired debt/asset (Li. ~ UPR/Total
Assets) ratio for n years. "Lhis decision is
based on management’s evaluation of the
stability of cash flows and their ability to
incur fixed financial obligations based on
forecasted cash flows. Historical analysis
might aid in determining the distribution
of desired LR 4- UPR/asset ratio.

Fourth, earnings per share figures are
adjusted for stock splits and stock divi-
dends issued by the company.

. Further reproduction prohibited without permission.



Variables Used in the Model

There are twenty-three variables in the EPS Growth Model:

1 R — the desired growth rates of earnings per share.

2. ROI = the necessary (annual) rate of return on new investments to
achieve the desired growth rate of carnings per share (R).

3. DI = planned investment (alternatively defined as “new invest-
ments”).

4. T = total tangible assets.

5. ROX = the average rate of return on total tangible assets for n years =

net common stock earnings - interest (1-tax rate)

D — total debt.
TNW = net worth.

©oN®

10. EPS = carnings per share.

total tangible assets.

E — net common stock earnings.
CS == shares of common stock outstanding.

11. P = percent of earnings retained.
12. DPS = yearly dividends per share.

13. PER — price/earnings ratio.

14. PCS = market price of common stock.

15. S = desired amount of net worth.

16. SAM = amount of new stock issued (in dollars).
17. DD = desired debt/asset ratio.

18.  DAD = desired amount of total debt (in dollars).
19. DAM = amount of new debt issued (in dollars).
20. RAT = after tax rate of interest on all debt.

21. ARGEP = actual growth rate of earnings per share.

22. i = time period.

23. n = length of the planning period (years). This has been arbitrarily
designated as 8 years in the model.

Flowchart

A flowchart of the model’s operation is
presented in Figure 2. A carcful study of
the flowchart provides substantial insight
to the thought process involved in pro-
gramming the EPS growth model. In the
initial stages, the given input data are
placed in storage. The next step is the stor-
age of the distributions for each of the
decision and state variables. The calcula-
tion of a beginning EPS and DPS is per-
formed. The program then randomly se-
lects values for the various variables and
calculates the values of the specified finan-
cial variables. The ROI is calculated for
each year and the variables are all updated

Reproduced with permission of the copyright owner.

one year. This process is repeated for seven
years. The output data for a single simula-
tion is completed and the process is re-
peated for 100 simulations. The output
data are not shown in Figure 2 but are
presented later.

Operation of the Model

The objectives of this section are: (1)
to develop the assumptions underlying the
necessary rate of rcturn on new invest-
ments (ROI) equation; (2) to present the
ROI equation; (3) to present examples of
the input and output; and (4) to discuss
applications of the model for insurance
management.

. Further reproduction prohibited without permission.
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Assumptions of ROI Equation

Five assumptions arc basic to the de-
velopment of the ROI formula in the
model.

First, a continuous EPS growth function
can be broken down into finite segments
and cach segment measured individually.
The ROI equation is designed to attain
the defined growth rate of EPS (R) in a
single year.

Through an iterative process, the com-
puter generates an EPS figure for each
year during the planning period. A dy-
namic growth process is approximated by
successive additions of yearly EPS data
that produce the desired compounded
growth,

Second, the necessary ROI determined
by the model for the new investment is
reccived each year over the project life.
An investment (DI) made during a ycar
(i) is assumed to generate an equal rate
of return (ROI) cach year during the

I‘:;
[asng] [os+
CS;

ROI; =

SAN
PCs;

project life so that the computer can verify
that the desired EPS growth (R) is at-
tained over the defined planning period.
IPS growth will be continuous at the
desired rate, R, if ROX on existing assets
and ROI on new investments continue for
the remainder of the planning period.

Third, depreciation recoveries are re-
invested at the internal rate of return
generated by the original project.

Fourth, the frequency distribution of in-
vestment (DI) to be uncertaken each year
is determined by management.

Fifth, stock price is a function of EPS
and the price-carning multiple. As EPS
rises, the stock price also rises by the mul-
tiple factor. Thus, stock price = (EPS)
(PER).

ROI Equation

Given the preceding discussion and as-
sumptions, it can be shown that the ROI
cquation is:

] — Bi + (RAT: . DANG)
(1)

(Pi« Ei -} SAM; + DAN)

Equation 1 calculates, for each year, the
annual rate of return on new investments
required to achieve the desired growth

rate of IEPS.

Input and Output Data

An example of one simulation is pre-
sented in Figure 3, at the top of which
are the given input variables. The ran-
domly sclected values for the six variables
arc shown in the time period columms.
The output results of this simulation are
presented in the lower half of Figure 3.
Also, the variable names associated with
cach symbol are presented at the bottom
of Figure 3.

The following observations emerge from
Figure 3 that are of importance to man-
agement.

Reproduced with permission of the copyright owner.

(1) The growth rate of EPS (R) is
097,

(2) The ratio of debt/assets (D/T)
equals .70 in year 1. The randomly
selected desived debt ratio (DD) is
61 in year 1. Thus the insurance
company cannot take on any new
debt (UPR 4- LR) in year 1, ie,
DAM equals zero. The cost of debt
(RAT) is zero for all vears.

(3) All financing occurs through the

sale of common stock (SAM) or

through retained carnings (S-SAM)

in year 1.

The new investment (DI) was $229

i year 1. It was financed by $177

i comimon stock and the remainder

in retaincd earnings. The cost of

the new stock was $141.62 per

(+4)
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The return on the total

less than the desired R of .097.
The primary reason for ARGEP
being less than R was the cost of

is
using expensive equ

share, (EPS X PER = 558 X
2540). In year 1, 48 percent of

EPS was retained (P).
5) The growth of EPS between year 1
and 2 was .0905 (ARGEP), which
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(ROX) did not produce the de-
sired earnings because of these
financing costs.

(6) Iterating through each year shows
the overall random growth of new
investment and the other variables.
The new investment is generally
financed by new debt (DAM) and
retained earnings (S-SAM), except
in years 1, 3, 4 and 6 when common
stock (SAM) was sold. This lower
cost financing through debt and re-
tained earnings allows the firm to
accept ROI on new investment
(DI) that is lower than the return
on the old assets (ROX). This oc-
curs in all years except year 1 and
4 when large quantities of common
stock were sold.

(7) This example shows the firm was
able to achicve a 9.7 percent growth
in EPS with relative ease. The pri-
mary reason for this accomplish-
ment is the zero cost assigned to
debt. If the cost of debt were to in-
crease or if R was substantially
greater than ROX, the ROI would
have to be much higher in order to
achieve the desired growth in EPS.
Management must always deter-
mine if the new investments will
produce returns greater than ROI
throughout the planning period,

Figure 4 presents the means and stand-

ard deviations of the primary decision
variables for each year. This output pro-
vides the decision maker information con-
cerning the simulated results for each year
and is most useful for sensitivity testing.

Several examples are cited to illustrate

the use of the data in Figure 4 for man-
agement decision making purposes. The
key decision variable ROI is presented in
Figure 4. Management can casily deter-
mine the mean ROY’s ranging from .055 to
.097. A quick calculation reveals the mean
of these eight values is .069, the mean ROI
required to produce the desired growth

Reproduced with permission of the copyright owner.

rate of EPS. Also it is apparent the returns
were relatively stable by observing the
standard deviations for each year.

If management wished to determine the
new debt issued in each year, it could
study the row called DAM. For example,
the 100 simulations of new debt issued in
year 4 produccd a mean of $149 and a
standard deviation of $52. If management
wished to observe the growth in net worth,
it could study the rows S (surplus) and
SAM (new common stock issued). The
difference between these two variables is
retained earnings, i.e., S-SAM = retained
earnings. In this example net worth is a
large number in each year.

Figure 4 also provides management with
cestimates of future EPS, DPS and price of
the common stock (PCS) for the cight year
planning period. For example, the price
of the common stock in Figure 4 ranged
from $121.18 in year 1 to $215.13 in year
8.

Figure 5 shows a cumulative distribu-
tion curve of ROI plotted from the 100
simulations that occurred in year 1. The
vertical axis is the probability of ROI be-
ing achieved and the horizontal axis re-
flects ROL. For example, 93 percent of the
time a return of .0674 will be required
on new investment in order to achieve a
097 rate of growth of EPS for cight years.
Moving down the cumulative distribution
curve shows that 40 percent of the time
a return of .0781 is required on new invest-
ment jn order to achieve the 9.7 percent
growth in EPS. A ROI frequency curve
is presented for each year to provide man-
agement guidelines for analyzing the re-
tumns required on new investment and aid
in evaluating the chances of achieving this
goal.

Applications of the Model
The EPS growth model can be used in
the financial decision-making of P&L com-
panies in several ways. For example:
(1) To evaluate the combinations of
new investments and existing assets

. Further reproduction prohibited without permission.
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various states of the economy and
financial planning strategies. The
sensitivity of the variables will de-
pend on the values assigned to the
parameters, i.c., it is not possible to

generalize about the sensitivity of

cision and state variables using
cach variable,

iod.

anning per

operation that will generate the

that will produce the desired growth
debt required to finance new in-
vestments in order to attain man-
agement’s desired EPS growth rate.
(2) To analyze the sensitivity of de-

rate of EPS for the pl

(2) To determine the level of insurance
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(4) To determine the probability of
achieving the expected growth of
EPS under different economic con-
ditions and financial planning strat-
egies,

To understand the interrelationship
among_the variables and_cvaluate
dependent and independent asso-
ciations among variables and asset
combinations.

(6) To apalyze the dynamic process of

(5)

corporate growth in each of the
years in the planning period and
determine potential financing or in-
vestment problems.

Conclusions

A_picture of simulated future perform-
ance and growth is generated by the EPS
growth| model. Using management esti-
mates| the model provides decision makers
probabilistic-oriented information for ana-
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lyzing possible outcomes and for formulat-
ing judgments on proposed investments.
The EPS growth model simulates values
for the key decision variables in the in-
vestment-financing process. For example,
the mean ROI a P&L company must ob-
tain on new investment to achieve a de-
sired growth rate of EPS; the relative
amount of loss reserves and unearned pre-
mium reserves that must be generated to
finance the assets which will produce the
desired EPS growth objective; and the

Reproduced with permission of the copyright owner.

effect of investment and long-run financing
plans on EPS, DPS and price of common
stock.

Also, the EPS growth model can be use-
ful in evaluating possible changes in a
P&L company’s financial condition, or
changes in future market conditions. Hope-
fully, in the long-run, information of this
typeswillsimprove the decision making
process and the quality of management
decisions.
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