~he book value of current assets were read from BFA 38: Net
current assets. This figure represents the balance of the
total current assets after the total current liabilities
have been Jdeducted, and could be negative if the currentc

liabilities were more than the currenu assets.

6.3.1.% Depreciable assets

The book value of depreciable assets were calculated from
two ratios, BFA 12: Cost of other fixed assets and BFA 13:
Total depreciation other fixed assets., Other fixed assets
refer to all fixed assets apart from land and buildings and
include machinery and plant, vehicles, office equipment,

furniture and fittings.

6.3.1.3 Non-deprec.ible assats

Non~depreciable assets were taken from BFA 10: Land and
buildings at cost or valuation. Buildings do depreciute and
should therefore not be included under non-denreciating
assets. The value of land and buildirgs are nct usually
reported separately and it is therefore not{ possible to
exclude the value of buildings from this figure working fror

published informatiosn.
6.3.1.4 Project duration
‘Pue project duration is not reported in the financial

statements of firms and is estimated for the present study
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from BFA 13: Total depreciation other fixed assets and BFA
65: Depreciation for the year - other fixed assets. The
method used to estimate the project duration from these

figures has been discussed in section 6.2.1.4.

6.3.1.5 Earnings
The earnings figures used in this study are BFA 73: Profit
before interest and taxation (which includes profits and
losses of an extraordinary nature) minus BFA 63: Total
profit of an extraordinary nature.

6.3,1.6 Value of ordinary shareholders funds
The value cf the ordinary sharcholders funds is calculated
from BFA 150: Year-end price per snare and BFA 101: Number
of ordinary shares issued.

6.3.1.7 value of minority shareholders funds

The value of the minority shareholders funds is estimated

from the value of the majority shareholders funds through

scaling according to BFA 78: Minority interest in profit and

BFA 77: Profit before taxation.

6.3.1.8 Value of loans and preferred shares

The value of loans and preferred shares is assumed to be
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equal to their bock value. This is read from BFA 24: Total

long term loan capital and BFA 8 Preference shares.

6.3.2 Sample of firms

The sample of firms considered in the present study was
selected by the BFA and included ail firms for which a ten
year history exis:s. A total of 218 firms are included in
the sample, and the names of the firms can be read from any
© appendices 11, 12 and 13 of the thesis, where the ‘nter-

iar, results of the calculations are presented.

6.3.3 Changes in accounting periocd

The financial period for which firms rasport does not always
extend to 12 months, but could cover a longer or shorter
period when a firm’s financial year-and is changed. This
creates two practizal problems. The firut problem is that

the income statement figures do not reflect annual amounte

any .onger. The second practical problem is that no data
exist for some firms in some calender years because the

firms did not have a financial year-end in that year.

The first problem is already partially solvaed by the BFA
pecause the income statement ltems are adjusted on a pro
rata basic to a 12 month period. This does not eliminate
the problem entirely because some businesses may show
seasonal fluctuations. Incomes and expenditures need
therafore not “e time related. Another aspect of this
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problem is that the theory relates activity =sver a twelve
month period starting from the balance sheet date to va.ue
on that date. The adjusted figures, even though they are
annualised, relate to activity that takes place closer to
the balance sheet date. Inflation will have had less effect
over the shorter pericd, and the annualised figures will
therefore not correspond to the actual 12 month figures,
even if no seasonality exists in the business. This problem
can therefore not be entirely overcome with the data set.
The BFA adjusted figures do present a better reflection of
the position than before the adjustment and will therefore

be used.

Ti. wecond practical problem surfaces during the running of
the couwputer program used for data manipulacion. The
program tests whether data exist before the calculations are
undertaken. If no data exist for a given firm for a given
calendar year the program will not undertake the price-
earnings calculations for that iirm for that year and the
year preceding it and also not fur that year and the year
following it. One year’s do': oeirg unavailable (as a
result of the change of year-and or ony other reason)
therefore causes the loss of two pairs of ¢ 'ta from the
analysis. The problem lortunately occurs sufficiently
infrequently so that the loss of data points does not pose a

sevious problem.

6.3.4 Inflation rate
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The data used in the analysis covers financial years 1977 to
1986. ‘This means that the first financial year of a firm
can start anywhere between February 1976 and January 1977
and the last financial y~ar end between January ard December
1986. To allow for the fact that firms will be included in
the analysis for part of the year 197. and part of 1986 the
inflation rate used in the present study was calculated from
the middle of 197€¢ to the middle of 1986. The change ia the
South African consumer price index as reported in the
International Monetary Fund publication Intermational
rinancial statistics (various issues) was used. The geo-
metric average inflation rate over the period was 13,78

percent per yeur.

6.4 DATA MAN1IFULATION

The data was manipulaced by weans of the Fortran program
shown in esppendix 10 of the thesis. This program performs
the fnllowiny functions:

6.4.1 Reading in data

The data to be used can be accessed by the program kecause
the BFA reports have been converted tu computer tiles

(referred to as "CMS files" in the program documentation).

6.4.2 Calculating theoretical project characteristics
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The program must calculate the
theoretical projects that each
firstly calculates the average

for each firm using the methed

characteristics of the
firm is made up of. It
theoretical project length

outlined in section 6.2.1.4.

The program also calculates the book asset structure for
each firm for each year and deteimines the average for each

firm,

Using the average book asset structure and average thecreti-
cal project length for each firm, the program calculates the

theoretical project asset structure for each firm.

6.4.3 Calculating the actual price-esrnings ratios

The actual price earnings rutio (earnings divided by
beginning-of-year assets) are calculated fnr each firm for
each of the pairs oi years for which data are availakle.
The average actual price-earn:ng ratin is calculated for

each firm.

6.4.4 Calculating the theoratical price-earnings ratio

The program calculates theorstical price-earnings raties fox

more than one discount rate.

The project characteristics determined previously are used
to calculate the share of eich of the types of assets in a
“irm’s total value. The mathematical expression for the
price-earnings ratio that is presenrted in appendix 7 cof the
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thesis is then used to calculate a theoretical price-

earnings ratio for each firm.

6.4.5 Calculating the discrepancy

The theoretical price-earnings ratic of each firm is
compared to the actual ratio calculated previously. The
absolute difference is calculated for each firm and the
average across firms is used to determine which discount
rate causes the theoretical ratios to best approximate the

actual ratios.

6.4.6 Printing results

Results of the calculations are printed tu files. This can
be used to produce printouts of the intermediary or final
results. This facility was used to produce the tables of
results presented in appendices 11, 12, 13 and 14 »f the
thesis. The files can also be used in further data manipu-
lation. This facility was used to regress the actval ratios
against the theoretical ratios (see section 6.5 below). The
program also has the facility to print progress messages or

the intermediary results of any specific firm to the screen.

vhe results obtained from this program are discussed in the

next section.
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6.5 RESULTS

£.5.1 Book asset structure

The boul asset structurae calculated for each firm is shown
in appendix 11 of the thesis and have been plotted on the
asset structure diagram presented in figure 6.1. From the
total of 218 firms thirteen showed negative net current
assets., Their asset structures could theretore not be
plotted on the asset structure diagram since it is restric-

ted to positive values. The firms are:

BON KOR PIKNPAY
CROOKES PLACOR
D&H PUTCO
GOLDSTEIN SUTHSUN
HIVELD TURF HLD
LTA UNIEWYN
LUCEM

From fic 2 6.1 it is clear that the firms show a large
variation in book asset structure. The points seem Lo be
concentrated to some extent to the bottom right of the
diagram which means that firms with a high proportion of

current assets in their book stovotures predominate.

6.5.2 Project asset structure

The asset structure of the theoretical project that mako up

each firm is shown in appendix 12 and has been plotted on
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Figure 6.1 Book ass-t structures of Industrial Firms on the

Johanaesburg Stock Exchange.
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the diagram presented in figure 6.2. The thirteen firms
showing a negative asset structure have again not been

plotted on the diagram.

If figure 6.2 is compared to figure 6.1 it is clear that the
distribution of asset structures has shifted to the laft and
the top of the diagram. This means that the distributien
has shifted away from current assets and towards depreciable
assets. This change in the pattern can be explained by
comparing the asset requirements of the projects that make
up a firm to the asset values that appear in the firm’s
accounts. Current assets are replaced at inflated costs
over the life of a project and are shown in the accounts at
these higher values. Curre.t assets therefore represent a
larger portion of a firm’s book assets (figure 6.1) than of
the original project {nvestmant (figure 6.2). The reverse
happens with depreciak = assets. These assets are depreci-
ated in the firm‘s accourts and therefore represent a
smaller portion of the firm‘’s book assets (figure 6.1) than

of the original project investment (figure 6.2).

Figure 6.2 further shows that there is a wide distrikation
in the asset structure of the theoretical projects that make
up firms. Current and depreciable assets are well repre-
ganted but there are few firms that have a large portion of
non-~depreciable assets in their project asset structure.

For only 16 of the 203 firms in figure 6.2 do non-depreci-
able assets represent more than 50 percent of the project
asset regquirement,
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Figure 6.2 Theoretical project asaset structure of industrial

firms on the Johannesburg Stock Exchange.
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Appendix 12 also presents the estimates of the project
duration for each firm. This also shows a wide variation.
The avecage estimated project duration of all the firms was

12 years.

6.5.3 Price-earnings ratios

The theoretical price-earnings ratios of the firms were
calculated for different discount rates. The absolute
difference between the thecoretical and actual ratios was
determined and the average across firms was used to deter-
mine the appropriateness of the discount rate. The average
absolute differences obtained in this way for each discount
rate are presented in appendix 13. The discrepancy shows a

minimum at 36,25 percent.

The discount rate of 36,25 percent was then used to calcu-
late theoretical price-earnings ratios for each firm. These
are presented tcgether with the actual cratios 1. appendix 14

of the thesis.

6.5.4 Verification of procedures

To verify the program and the procedure the calculation of
the theoretical and actual price-eavnings ratios of one firm
(SA Breweries) was also carried out separately, showing the
intermediary results. This is presented in appendix 15 of

the thesis.
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By comparing “he book asset structure, project characteris-
tics and price-earnings ratios of S A Breweries in appendix
15 with those reported in appendices 11, 12 and 14 it is
clear that the two procedures yield the same answers. The
only difference is that th: numbers in the earlier appen-
dices have been rounded «ff to fewer digits than those in
appendix 15, By using tle facility to print the inter-
mediary results of the Fortran program (used for appendices
11, 12 and 14) it has however been confirmed that the
correspondence between the two sets of answers extends to

more digits than those shown in the appendices.

Appendix 15 does not only serve to verify the procedures but
can also be used to follow the logic c¢f the Fortran program
in appendix 10 because the calculationg in both instances

proceed aleong the same lines.

6.5.%5 Regression

The aim of this chapter of the thesis is to determine
whether the price-earnings ratios of the firms do vary

according to asset structure as the theory predicts.

In order to test this the actual price-earnings ratios of
the firms were regressed on the theoretical ratios. If the
market ratios Jdo reflect the asset structure effect the
coefficient of the thecretical ratio in this regression will

be positive.




The method of ordinary least squares was used. The coeffi-

cient of the theoretical ratic was negative (-0,8204) and

not statistically different froem =e- = -1,09). The
coefticient of deteri.ination (R The null
hypothesis therefore has to be acciap.au “*e theoretical
ratios do not explain the variation in the act ratios.

Price~earnings ratios on the market do not vary according to

asset structure as the theory predicts.

6.5.7 Conclusion

In section 6.5.6 it was establizched that the price-earnings
ratios of industrial shares on the Johannesburg Stock
Exchange do not vary according to theoretical ratios which
are based on asset structure. Two arguments can be advanced

to explain this:

-~ As a result of its simpli“ying assumptions the theory
does not resemble the real situation and therefore
the theoretical ratios cannot be used to predict the

actual ratios.

The market is inefficient and does no. take the
effect of asset structure into account in determining

the value of shares.

It can safely be assumed that the many simplifying assump-
tions of the theory will cause the actual ratios to differ
from those predicted bv the theory. This does not neces-
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sarily mean that the differences would be sufficient to
eliminate any apparent relationship between the two vari-
ables. Intuitiveliy this would seem to be unlikely. The
ratios considered in the present study are ten year averages
and the effect of short-term variations should therefore
have been removed from the data. It seems improbable that
the remaining long-term differences would completely eclipse
the relationship batween asset structure and price-carning
ratios, if such a relationship exists. From the avajlable
evidence it would therefore seem as if a relationship of
this nature does not exist in practice, and that the market
fails to reflect the eff{act of asset structure in the prices

of ghares.

The data used in the present analysis were obtained from
puplished sources. If the market fails to reflect the
effect of asset structure in the prices of shares, this
means that market fails to discount all the available
published inforration. This would mean that the market does

not exhibit the semi-strong form of market efficiency.

The conclusion to be drawn from the regression analysis in
the present study is that the market does seem to be ineffi-
cient in that it appears nct to take the effect of asset

structure into acceunt in pricing industrial shares.
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6.6 CONCLUSIONS

The main conclusions to be drawn from the analyses presented

in this chapter are:

1)

(11)

(iii)

(iv)

Industrial firms on the JSE have a wide range of

asset structures. The aciual structures seem to

cover the range of asset

structures except that

firms consisting of mainly non-depreciable

assets may be under-represented.

From the different asset
cal price-earnings ratio
each firm that rakes the
account but as. Imes that

the growth opportunities

structures a theoreti-
can be calculated for
asset structure into
tha present value of

for each firm is equal

to zero.

No significant relaticnship is found between the
theoretical ratios thz:t take the asset structure
of the firms intc account and the actual price-

earnings ratios of firms on tne JSI.
The market saems to be inefficient in that it

il to reflect the affect o asset structure

i the pricing »f industrial sheres.

153




6.6 CONCLUSIONS

The main conclusions to be drawn from the analyses presented

in this chapter are:

(1)

(ii)

(iii)

(iv)

Industrial tirms on the JSE have a wide range of

asge’ structures. The actual structures seem to
cover the range of assget structures except that
firms consisting of mainly non-depreciable

assets may be under-represented.

From the different asset structures a theoreti-
cal price-earnings ratio can be celculated for
each firm that takes the asset structure into
account but assumes that the present value of
the growth opportunities for each firm is equal

to zero.

No significunt relationship is found between the
theoretical ratios that take the asset structure
af the firms into account and the actual price-

earnings ratios of firms on the JSE.
The market seoms to be inefticient in that it

fails to reflect the effect of a2sset structure

in the pricing of industrial shares.
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CHAPTER 7

CONCLUSIONS AND RECOMMENDATIONS FOR FURTHER STUDY

7.1 CONCLUSIONS

This section presents the conclusions of the literature
review, the theory and the empirical investigations in turn

below.

7.1.1 Literature

The literature review (chapter 2) showaed that the basic
method used in the theoretical analyses (chapters 1 and 4)
is well established in the financial literature. The
literature accepts that the internal rate of return (IRR)
equals the true rate of return. The raview establishes the
standard method used to determine the discrepancy between
the true rate of return (IRR) and the accounting rate of
return (ARR). This consists of constructing a theoretical
firm made up from a number of parallel projects of known
IRR. To determine the discrepancy the method calculates the

ARR of the firm and compares it to the IRR.

There is a general agreement in the literature that a
discrepancy exists between ARR and IRR. Authors disagree on
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the extent and significance of the discrepancy. They agree
that inflation increases the extunt of the discrepancy

between ARR and IRR.

The survey found that the literature does not investigate
the interaction between inflaticn and asset structure in

their impact on the discrepancy between ARR and IRR. This
forms the subiect of the theoretical and empirical inves-

tigations of this thesis.

7.1.2 Theoretical

The theory found that the conventional accounting rate of
return (ROI) is not a good indicator of true return (IRR)
under inflation. It considered another variant of the ARR,
the accounting profit divided by the true value of the firm
(POV). POV is also not a good indicator, but the discrepan-
cy between POV and IRR shows a more consistent pattern than
that between ROI and TRR. This is because the POV focuses
only on the deficiencies in the accounting profit figure.
ROI at the same time reflects deficiencies in both the

profit and the asset figures.

The analysis established the following pattern for the
discrepancy hetween the POV and IRR. For a constant IRR,
FOV can vary between two points. POV is the highest for the
all current asset firm, where it equals the IRR. It is the
lowest for the all non-depreciable asset firm. For this
firm it equals the IRR minus the inflatjon rate. This

155

!
i
P
!
i




pattern holds for all project durations, IRR's, inflation

rates, tax rates and growth rates.

The model predicts a decline in price-earnings ratios with
increasing inflation (and vice versa). The model also shows
that the price-earnings ratios of firms under inflation will
vary depending on the type of assets they employ. Firms
with non-depreciable assets (or Jdepreciable assets with a
long life) will show higher price-earnings ratios. Firms
with current assets (or depreciable assets with a short

life) will have lower price~earnings ratios.

7.1.3 Empirical

The ewpirical part ot the thesiz focused on two of the
reiationships established by the theory. The first is the
effect of inflation on the general level of price-earnings
ratios. The second 1s the combined influence of inflation
and asset structure on price-earnings differences between

tirms.

The first investigation found that in‘ _.ion had a statisti-
cally significant effect on price-earni. s ratios in the UK
(196% to 1986). This agrees with the prediction of the

model.

In South Africa inflation does not seem to have had a
statistically significant effect on price~earnings rctios
{1969 to 1986). This contrauicts the model. The finding
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could result from insufficient variation in the RSA infla-
tion rate during the pericd of the study. Alternatively
this could show the effect of sporadic political develop-

ments in South Africa.

The study found that industrial firms on the JSE have a wide
range of asset structures. From t.e different asset struc-
tures the study calculated a theoretical price-earnings

ratio for each firm.

The ~tudy found no statistically significant relationship
between the theoretical ratios and the actual price-earnings
ratios of firms on the JSE. The market seems inefficient in
that it tiils to reflect the effect of asset structure in

the pricing of industrial shares.
7.2 RECOMMENDATIONS FOR FURTHER STUDY

The results suggest a number of areas for further study,

both thecretical and empirical.
’.2.1 Theoretical
7.2.1.1 Relaxing sinplifying assumptions

The theory can be expanded by relaxing some of the simpliiy-
ing assumptions of the present analysis. The present
analysis assumes a firm financed in full by equity. The
affect of financial leverage is an obvious candidate tfor
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inclusion in an ervanded thaory., One of the effects of
inflation is that loa @ are repaid ~ith depreciated money.
As a result the real value of the outstanding capital value
of a loan continually decreases. According to Fisher
(1938}, the nominal interest rate adjuste to conpensate for
this. One could consider the nominal interest being paid
under inflation to consist of an interest portion and the
repaysent of capital. The calculation of accounting profits
empioys the nominal interest {ig re. An expanded theory
<ould suudy the effect that this has on reported returas.

I{ this loes have an effect, tha duration of tha loans taken
up by a firm could influence the size of this effect. An
axpandnad acdel could include this parameter. This model can
show whether the Modigliani and Miller relationship between

leverage and the return on equity holds under inflation,

Ancther perhaps more interesting aspect to include in the

analycic is the effect of leased asgets.

In cthe present analyseis, the appreciation of depreclable
issats (in nomin.l terms) counters the e’fect of the depre-
ciation of these assets. This appreciation accrues to the
f.m and its sharehclders but accounts drawn to historical
coit vonvanticna do not show this. For a leased asset tais
benctfit does not normally accrve Lo the lessee. He on the
othar hand has th- advantage of lease payments that are

being made with deflated money.
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An expanded model can investigate the net effect of leasing
on the discrepancy between ARR and IRR. This can include
the effect uf taies and the model can &iow whether inflation

influences the desirability of leasing.

The rectangular time profile of project activity could
perhaps be the most difficult simplifying assumption to
relax. Stauffer (1980) has shown that different industries
have different project time profiles. To include the effect
of Stauffer’s time profiles into the present model could be

a very challenging research project.

7.2.1.2 Continuous analysis

The present analysis uses a discrete analysis which requires
summing along and across projects. A continuous analysis
would involve integrating instead of summing. Repeating the
analysis using a continuous analysis should not yield a
different outcome. It could yield more elegant derivations.
It may also be easier to accommodate non-rectangular project
patterns more easily in a continuous than in a discrete

analysis.

7.2.1.3 Transition effects

The present analysis assunes steady state. Key variables

such as the inflation rate, the firm’s asset structure and
the growth rate remain constant. To determine some of the
transition effects could be an interesting and challenging
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project. It could be extremely difficult to include these
transition effects in a model that describes actual infla-
tion rate variations. Failing this, the analysis would
still be useful because it will show the direction and

persistence of the transition effects.

7.2.1.4 Evaluation of accounting methods

The present study assumes account’: y according to historical
cost conventions. It does not consider the various methods
of inflation accounting at all. One of the important
applications of the model could be its use in evaluating

inflation accounting procedures.

The basis for the profit calculations in inflation account-
ing is tre income definition of Hicks. This defines income
as the maximum consumption in a defined period that will not
impair "welloffness" as it existed at the beginning of the
period (Lee, 1974, p.7). To calculate this one needs a
method of evaluating and comparing the beginning and the end
states. The different methods of inflation accounting only
differ in that they assume different evaluation rules for

these states.

This concept of profits is useful for dividend decisions cr
cash planning. The profit figure provides an indicatior of
the cash available for distribution or investment. Profits

are howaver also used as an indication of productivity. The
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model of the present study can show how good an indication

of productivity an accounting method provides.

To determine this a researcher would identify the different

accounting metheds. He would then construct t 2oretical

firms of known IRR and use different methods to determine
the firms’ ARR. The researcher would compare the ARR’s to
the IRR of the firm. This will show which of the methods

provide the best estimate of true profitability.

7.2.2 Empirica?

7.2.2.1 Profitability of Industries

In considering the differences in the price-earnings ratiocs
of firms the present research focused on individual in-
dustrial shares. One could repeat this study focussing on
industries rather than the individual firms. This will
remove some of the randem noise from the data because

differences in the prospects of different firms may cancel

out. It may of course also introduce new noise into the
data. Industries are even more different from each other [
than the individual firms. It may introduce some industries
employing mostly non-depreciable assets into the sample.

These were under-represented in the sample used in the

present study. i

From casual observation it appears that farmland in South
Africa sells at a very much lower earnings yield {higher
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price~earnings ratio) than shares in industrial or commer-
cial undertakings. The assets of a farming operation is
dominated by the value of the land. A farm is tnerefore an
example of an operation consisting of mainly non-depreciable
assets. The theory of this thesis therefore explains the

low earnings yield.

7.2.2.2 Test for market inefficiency

From the present study of the price-earnings ratios of
industrial shares the market appears inefficient. It fails
to reflect the effect of asset structure in the pricing of
industrial shares. If this is true, the theory provides a
decision rule for share selection. Under this assumption
one would expect the shares with a high theoretical price-
earnings rstio to outperform the market. Even if the market
remains ignorant of the effect of asset structure, it will
still re-value the shares as the advantages of their asset

structures become visible from other indicators.

This provides a further test of the theory. The researcher
should test whether portfolios consisting of shares with
high th~oretical price-earnings ratios can outperform

others.
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APPPNDIX 1

DERIZATION OF RELATIOMSHIPS FOR STATIONARY STATE WITHOUT TAX

This appendix presents the derivation of relationships for
the model outlined in chapter 3 of the thesis. It applies
to a firm in stationary state in the absence of company
income tax. Further assumptions of the model are outlined
in section 3.2 of the thesis,.

NO.ATION USED

Tthe following symbols are used to define the variahles in
the appendix:

A = fotal assets at the end of the year

(o3 = creditors at the end of the year

CA = greditors added during the vear

Cp = creditors that paid during the year

CA = current assets at tho ond of the year

CAA = current assets ascquired during the year

D = debtors at the end of the year

DA = debtors added during the year

oF = debtors that paid during the year

DA = depreciable assets at the end of the year
b = depreciable assets acquired during the year
DAD = depreciation of depreciable assets during the year
E = accounting profit for the year

F = cash flow for the year

I = inventory at the end of the year

IA = jinventory added during the year

Ip = inventory prccessed during the year

i = inflation rate

NA = non~jepveciable assets at the end of the year
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nah = non-depreciable acquired during the year

POV = gecounting profit as a proportion of the true value
of the firm

ROT = accounting profit as a proportion of the book value
of the Zirm

r = internal rate of return (true rate of rciurn)

8 = total sales during the year

TS * trading surplus (sales minus cash expenses minus
inventory processed)

A = true value of the firm at the end of the year

X = cash expenses incurred during the year

Subscripts are used to distinguish between variables
relating to individual projects and variables relating tu
the firm as a whole. Double subscripts indicate a project
variable; the first indicating the year of the project and
the second the year in which the project was initiated. A
single subscript refers to a variable relating to the firm
as a wholeand indicates activity during a year or balance at
the end of the year as applicable.

PRUJECT CASH FLOWS

The annual cash flow associated with a project can be
expressed as:

F = (cash received during year n of the project)

n, k
minus (cash paid out duriny year n of the project)

A p AL .

= Bn e = P Oy ) - Tk Cﬁ,k) Sk~ Xn,x
" A

- DAR - NAR (1)

During any year of the project we also have that:

A P
Dn,k Dn-—l,k + Dn,k Dn,k
A P
Cn,k Cn-l,k * Cn,k Cn,k
A P
Tn,x n-1,% * Inx T Tnx ()
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For year 0 of the project (the year in which the proiect is
initiated):

L O S R S S

Substitucing into (), rearranging and substituting into
(1)

~ IOV S Y
Fox CAg y = PGy = NAg e {3

puring any year j of the project (where j is greater than 0
and smaller than d):

A A
DAYy = NAJ ) = 0 L. (4)
and
LI (1+1)Dj_1’k

s0 that, by substituting into (2):

P

A
L .. (5)

Because of a trading pattern that stays constant in real
teras we have that:

- 3-1
Dj-l,k (1+1) Do,k

Substituting into (5):

A j-1 P
Y

Similarly for creditors and inventory:

At e ienydtie

¢
Lk

0,k Jk

R
3 3
A _ 31 P
L R ML S
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v

g

Substituting this as well as (4) into (1) and rearrunging:

- _ R j-1
Py = 8y = Xy - Iy = i) Theay ... (6)

From the rejular proj.ct trading pattern we also have that:

s - (1+i)j'ls1 x
.

i-1
A e

P
13 x (1+i)j_111'k
I£ we further define the trading surplus to be:

18 - g

)4
ST T 15 S T I PO

Then, substituting into (6) and rearranging:

Foopo= i o opaen3Tlea e ()

ik

In the last year of the project (vear d), the wound-up value
of non-depreciable and current assets has to be taken into
account in addition to the trading cash flow. Adding this
to the expression derived in equation (7), we obtain:

F = (1+1)%1rs

;1 8-1
d,x - i(1+1) CAO,k

1,%
+ (1+i)d(CA0,k + NAg'k) (@)
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P .
The cash flow in any yYear of the project car. ~herefore be
detarmined from eguations (3), (7) and (8) ana "re
summarised below:
Table A.Q.)
Brolect cash flows
Cash flow Year o Year 3 Yeay 4
item (initial year) {last year)
~ CA
Initial :'k
- DA0 x [ o
investment A
- mad
. 0,k
Trading 0 aendTrs o et ;
surplus ' ! !
Additional §-1 da-1 !
» currant o ~i(1+4) CAO s ~i(1el) CAQ X
asgets ! '
- asn%eay
Wound-up [ 0 a A"
(1437 (N2, )
'

TRADING SURPLUS REQUIRED

It is assumed that every individual project shows an
internal rate of return of r, or that:

d F

. ik .
T = O .. (9)
4= (141)
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Substituting for the annual cash flows from equations (3),
(7) and (8):

1
A A [+]
= (=CA - DAy y Nho’k)(1+r)

1
- 1a+e3lea, Ly (—3
0.k 1+r

+

d-1
roaenIThes
el ,

+

1
d-1, da-1 d
141 TS - i1+ CA, ) ()
((1+1) 1,k ( 0 (T2

+

1
-} A da
1+1) T (CA + NA Y (=)
( o,x * Mo, k) (T

And therefore:

A A
= CAg g = DAy = NAG
4 1+ TS ica
+ I (———)j(—~_lgﬁ_ PR3 3 ) h
J=1  l4r (1+1) r1+i) S—
1+4
A d
+ (CA + NAR Ly (—)
(CAg,x 0,1 (77
= 0
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#
¥
s
P 5
¥ N
f
4" Solving for Tsl x gives:
: B
i
i d 1+i i
¥ 14 {r) L (—) -}
g 1+i j=1 1+ T
i S = CA {(1+4)( )
3 ) 1ok ok d  1+i 3
’ (=)
J=1 l+r
[
+ DA: k(1+i)(
' 1*i)j
(-..__.
N 1+r
N . 1+id
- a 33F
' + NAO k(l#i) | Gt |
; ’ a4 1+i 3
()
J=1 l+4r
e But:
W (i:i)d+1
d 1+ 1+ 14r
il I
J=1 14r 1+1
R pp—
141
Substituting and rearranging: I
I : - 2
rod A 1yl 10
K Tsl,k - ICAD,R + (—“—-1::—_)0)\0’}( + (r- )NAO,k cea(10)
1= (¢
\ 141
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ACCOUN. NG PROFIT OF THE FIRM

The accounting profit of the firm eguals the turnover minus
cost of sales, c¢ash expenses and depreciation, or:

14 A
Ek = Sk Xk - Ik - DAk

Seperating this into the ontributions from each of the
surrent projects of the firm:

Ex = 8y k-1 " *1,k-1 " I1,x1 "
A
v s - P Pokez,
2,x-2 " ¥2,k-2 7 T2,x-2 a
B R I I A
A
+ 8 - X - 1P - (EiQLEZQ)
q,k-d " ¥d,k-d " Td,k-d N
Rut:
81 ko1 ™ Sz k-2 = toteorretr ™ Sqyea
Xy er = Xy ey ® oo = Xg g
P P .
I < S
And:
A A 2.,A .
DAY g v (LPDIDAL o = (1+0)PDAG ...

d-1,,A
e ) YT0AG g
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And therefore, after substituting and rearranging:

E_ = as ax ar? OAG ez ! .
= BT A S e A G —
k 1,k-1 1,k-1 1,k-1 e w1 (eI
But:
3 - X - 1f = TS N
1,e-1 " Xk T I,k 1,k-1
And:
1
1 - (— 9
a 1 1+i
T ( ) o=
n=l (1+i)%% 1
g -
1+i

Therefore, after simplifying:

E, = 4TS

1+i
A d
.y < DAL (YL - ()
b3 1,k-1 0, k-1 vl

This equation gives the accounting profit in year k in terms
of the characteristics of the project that was initiated in
year (k~1). Similarly one could express the accounting

profit in year (k+1) in terms of the characteristics of the ¢
project that was initiated in year k:

A 14 14 .
Epyy © d’rsl,k - DAo.k(;—;)(l - (1+1) ) <0 (1)
Where:

r - i a A
Tbl,k - rc‘o,k + o )DAo,k + (r:-'i)m\O,k !
d
O |
14y

171




S50 that, atter substituting and rearranging:

Epei = d‘r’CAo,k
r-i 1+ 1
* DAY K 4 (== (2 = (=) )
4 144 4 d. 1+1
1= (—)
14r

L. (12)

5 A
+ d.(r-—x).m\o,k

BOOK VALUE OF THE FIRM

The book value of the firm is equal to the book values of
the current assets, non-depreciable assets and the
depreciated value of the depreciable assets of all the
current projects of the firm.

Straight-line depreciation over the the total life cf the
assets is employed to calculate the book value of
depreciable ass ts. Current and non-depreciable assets are
valued at cost.

The book value of the firm is equal to the book value of the
current, depreciable and non-depreciable assets of the firm,
or:

A

A, = CA_ + DA, + NAk

k k k
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So that, after substituting and rearranging:

Ek+1 = d.r.CAO'

X
r - i 1+i 1
+ d.DAg S e S SRR S IS S (——)d) )
! 1+i a d.i 1+1
1 - (—)
l+r
+ d.(r-i).NAg‘ « ce(12)

BOOK VALUE OF THE FIRM

The book value of the firm is egual tu the book vaiues .f
the current assets, non-deprec.abl: assets and the
depreciated value of the deprecisble assets of all the
current projects of the firm.

Straight-line depreciation cver the the total life of the
assets is employed to calculate the book value of
depreciable assets. Current and non-depreciable assets are
valued at cost.

The book value c¢f the iirm is equal to the book value of the
current, depreciable and non-depreciable assets of the firm,
Qrs

- A
Ak CAk + DAk + NAk
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Seperating this into the contributions of each nf the
current projects of the firm:

. A a
A Py x +ooap s oMy
a1,
+ CAp -1 R S S
a-2, A
ypa o+ oAl
R S + (= PP, k-2 0, k-2
R T
1
+ CA A
d-1,k=(d-1) + (z)pA® A
, 3PRo, k- (a-1) + NAY L gy
But:
CAy gy = (DA, L
ca = (1+i)%ca
2,k-2 ( 0, k=2
L d-1
Chgoy ke(a-1) = ()7 TCA4 y (a-ny
And:
N e S L Y
2
= (1-4) CAo,k_Z
L d-1
= @) eag

2



- - 5
-
* .
Therafore:
T Y
" = Ry ez
-t
= CA4o1, k- (d-1)
Furthermore: )i
o a a :
DAYy = (1+i)DAo,k_l ; :
N N
- + )
- (1+1) DAO,k-2 % :
i d=1 A
{1+1) DAO,k«-(d—l)
@
And:
A A
NAG = (1+i)NAO,k_1
240 A
= +
(L+1)NAg o
T s esaa e cas e H
o (141187 EaA
L (I HT7NAG gy

Substitute and simplify:

1 d-n 1 a
K % dCA K+ DAS - (=) . (—) ™+ Np.g X
! ! w0 a 1+4 i ¢t

-1 1
£ ()"
=0 1+1

A
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But:

d-1
L
=0

L- (—d
1 1+i
( )
(1+)" 1
[,
1+
d=n n 1 d-1 (d~n)
(==} (=) = (=) T ()
d i d n=0 (1+1)
1 1 1 1
[ S + (——y 372
[+ 1+d 1+i 1+ 1+i
1
T e A
144
1 1 1
PR o R b (372
1+i 1+ 1+ 1+i
E N
1 1 1
R e MR A R S
1+i 1+1 1+i
1 1
4 () O eyt
141 1+1
1
+ (e
1+
1d-1 m
(=)t 1 (="
d m=0 n=0  1+d




1= (™l
1 d~1 1+
= (=) I { }
d m=0
1 = (o)
1+i
1+4 n
= (—=).(d - 1 (~—}")
d.i n=1 1+i
1
, (=) = (9%
1+i + 1-
= (—}.(d - )
d.i
- (=)
1+
1+i 1+i 1
= ()= +
i a.1? a.i?, (1+1)3°2
Substitute:
A = ‘acaa'k
A 1+i 1+i 1
+ DA (=) - ¢ yo+ -
ok i a.1? 4.2, (1) 9372
1+1 1
A d
+ NA (==} (1l = (~——)7) .. (13)
0.k i +i

TRUE VALUE OF THE FIRM

The true value of the marginal firm is the present value of
the remaining cash flows of its current projects (the
present value of other future projects being zero).
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The value of the remaining cash fleows of an individual
project at *he end of year j of the project is:

a (™ trsl - i)™ ea

1.k 0.k
v = - L
ek paye (14+4)®73
d A
. (1Y (CAO k f NAolk)
(1+1y 93
where:
r-i A . a
TSy,x = T,k * ( Tl PRkt (FTLINRG
1- ¢
1+r
And therefore:
a (et (¢
v = CA { (r-i} ¢ - -
3ok o, x mej+l {1er)P (1411973
A r-i a  (rep™?t
# DAL e [ e
0,k R ! (1+py™3
1= ()
14r
A a  (en™t (a+1?
+ NA { (r=-i) L pealn ~7)
0,k peiel (14" 3 (1*r)d 3
But:
a4 ™ (1+833 1 gy

b3 W*—-j""‘——"’“‘(l‘("“"‘“) )
mef+l (Ler)™ rei 14y
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50 that, after substituting and sinmplifying:

v - (1+i)jCAo

Jok k
1+1,6-3
1~ (et
3 A 1+r
+{1+1) DAD k(-—*wmw—-~“"ﬂ
‘ 1+i
d
1 - ()
141

A

+ (1+1) jNAO K

The value of the firm is the value of its current projects,
or: - i

V,, = Y + v + v Foeaes vV

1, k~1 2,k-2 d-1,k=-(d~1})

L
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Substitute:

v

1+i
1 - (—)9

0 [
p = (1+) CAO,k + (1+i) DA

) + (1+i) NA

A ( Oy pA
0,k o

ok

warpteag o+ e loag ¢
* '

k-1
+ (l*i)zcao'k,z + (1@1)20A2,k_2(—--_—u_m____)

k-2

v % leag
.

s @ oAD g

d- A
TG o)
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Also

wa?

2,k

*
= (1r1)CAy g
2
= Qri)Ter, o,
> &
Sl Cht ) Rl PV
A
- (1+1)DAG
2,4
= (i) oAy |,
d-1. A
= (1+1) DAO,k-(d~1)

A
- (1+1)NA0,R_1

2,54
= (1+L)“NAG o

1, A
= (1+)8 lNAO,k—(dvl)
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Therefore, after substituting and simplifying:

v, = ACA

k ¢k
1+i
1 (="
1+r
+ DA’ 13
0K nat 14y
1 - (=)
1+r
A
+ dNAQ,k
But:
1+
1= ),
-] 1+r d 1+
b4 - -
n=1 1+ 1+4 a r-t
1= )y 1= f
14x 1+r
And therefore:
Vk = dCAO,k
d 1+i
-onb ¢ - -
’ 1+i 4 r-i
- (=)
1+r
A
+anh e (14

ACCOUNTING RATE OF RETURN

To calculate the conventional accocuntiry rate of return, the
accounting profit (12) is divided by the book value of
assets (13), or:

E
RoY = KD ... (185)
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PROFIT ON VALUE

% . An alternative measure of accounting rate of return is the
. profit (12) divided by the true value of the firm (14), or:

E
' pov = -Kii .. (16) i
3 Vk
’ - SUMMARY
The conventional accounting rate of retusn of the
theoretical firm is given by:
E %
ROT = ~Efl Cee15)
. Ay

An alternative measure of av¢iinting rate of return for the
theoretical mavginal firm is given by:

E
. pov = -BiL. ... (16)
e v
” k
™ where: X
Epyq = dur.CAg
- i 141 i
d
+ a.08b K e N E A e A I
! 1+4 g d. i 1+i
L S -
. 1+r
- \/
‘ A
. . (x=i) .NA .o (12
: + d.(r-1i) 0,% (12)
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ond:

",k
d
A
DA (
0.k 1+i
1= )
1+r
dNAO,k
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APPENDIX 2

PROGRAM TO CALCULATE THE ROI, A/V AND POV OF FIRMS WITH
VARYING ASSET STRUCTURES IN THE ABSENCE OF GROWTH OR TAXES

This appendix presents a "basic" program to calculate the
accourting rate of return, the extent to which the account-
ing book value understates the true asset value and the
accounting profit as a percentage of the true value of
theoretical firms.

The program uses equations (12), (13) and (14) from appendix
1 to calculate accounting profit, book value and true value.
The user supplies the IRR (discount rate), inflation rate
and project length to be used in the calculations. The
program generates positive-value project isset structures in
increments of 10 percent and calculates tne ROI, A/V and POV
for each of these structures,

This program was used to generate the data for figures 3.2
to 3.14 presented in chapter 3 of the thesis.

A listing of the program and a sample output (for a discount

rate of 20 percent, an inflation rate of 10 percent and a
project duration of 4 years) are presented below.
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10
20
30
40
50
a0
70
8a
80
892
24
21}
86
67
a8
100
101
102
105
10€
110
111
112
115
118
130
131
132
138
136
140
150
158
160
168
170
180
190
200
102
103
104

PROGRAM LISTING

REM
REM PROGRAM TO CALCULATE ROI, A/V AND POV
REM B NER AR BN RN PR ER RSB NRR B R R AP RN BN RN RN RO
REM
LPRINT " RO, A/V AND POV"
LPRINT " = ewecwccmccao- -——
LPRINT
LPRINT
SCREEN
PRINT
PRINT
PRINT
PRINT " Please enter the following:
PRINT
PRINT
INPUT “"Discount rate X =", RPERS
PRINT
PRINT
LPRINT » Discount rate (%) =", RPERS
LPRINT
INPUT "Inflation rate % =", IPERS
PRINT
PRINT
LPRINT * Intflation rate (%) =", [PERS
LPRINT
INPUT "Project length (years) =" , D
PRINT
PRINT
LPRINT " Projeact length (y) =", D
LPRINT
R = RPERS / 100
1 = IPERS / 100
LPRINT
LPRINT ™ ASSET STRUCTURE
LPRINT " e
LPRINT "CURRENT DEPRECIABLE NON-DEP
LPRINT "rr-emee~s weesrcccaos smmeoee
LPRINT
O REM
O REM GENERATING ASSET STRUCTURES
O REM Snuusssssuaananssnrenrnness
O REM

1100 FOR CA = 0 TO 100.001 STEP 10

112

O FOR DA = QO TO 100.001 - CA STEP {0

1130 NA = 100 ~ CA - DA
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1630
1640
16850
1760
1710
1720
1810
1826
1830
1840
19C0
1310
2000
3000
3010
3020
303¢
3080
3060
3670
3080
3090
3100
3110
3120
3200
4000
4010
4020
4030
4040
4050
4080
4070
4C80
4090
4100
4110
4200
5000
$010
5020
5030
5040
5045
5080
5060
5070
5080
5200

GOSUB 3000

GOSUB 4000

GOSUB 8000

RO1 = 100#EKPL/AK

AGV = 100#AK/VK

POV = LOOREKP1/VK

LPUINT CA, DA, NA, "ROI(%) =", RO}
LPRINT "

LERINT "
LPRINT
NEXT DA
NEXT CA
END

REM

REM CALCULATING ACCOUNTING PROFIT
BEM nofufnssauiinsnannsosrssisnny
REM

FL = R -

F2 = 1 - ((1+1}/(4+R)"D
F3 = (1+1)/7(D*()

Fa = 1 « (1/7(1¢1)°D)

FAC = RwD

FAD = DuF1/F2 - F3wF4

FAN = (R-1)#D

EKP1 = FAC#CA + FAD®DA + FANWNA
RETURN

REM

REM CALCULATING BOOK VALUE

REM #4anusnsnannsnnnnnsnns

REM

Fai = (3+1)/1

FA2 = (1+1)/(Dn(["2))

FAZ = $/(De(]1"2)90(34+1)2(D=1)))
FAas = 1 - (L/C1+0)°D)

FAC = D

FAD = FA1 - FA2 + FA3

FAN = FAL#FA4

AK = FACWCA + FAD#DA + FAN#NA
RETURN

REM

REM CALCULATING TRUE VALUE
REM #esnnnusnunssnnisnnnne

REM

FVi = § =~ ((1s1)/(1+R))"D
FV2 = (1¢l)/(R~{)

FVC = D

FVD = D/FVL -~ FV2

FVN = D

VK & FVCRCA + FVD#DA + FVN#NA
RETURN
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ROiI, A/V AND POV

Discount rate (%) =2
Iinflation rate (%)

Project length (y)

ASSET STRUCTURE

10

20

30

40

80

80

70

80

@0

SAMPLE OUTPUT

20

10

RATIOS

ROL. A/V AND POV

100 ROI(%)
A/VI%Y
POVI(%)

280 ROL (%)
A/VIN?
POVI%)

80 ROT(N%)
A/V(R)
POV (%)

70 ROL (%)
A/VI%N)
POV(%)

&0 ROL(%)
A/V(%)
POV%)

80 ROT (%)
A/V(%)
POVIR)

40 RO (%)
A/V(%)
POVIN)

30 ROI (%)
AN %)
POVIN:

20 ROT(%)
A/V(%)
POVI%)

10 RO %)
AN (%)
POVIN)

187

11.471686
87.17132
10

12 14872
87. 18458
10.58129

12.87186
87.21961
11.2267¢

13.685288
B87.24666
11.91168

15,.48844
a8, 27889
12.65187

15.410484
87.30727
13.45443

16. 40404
87.34163
14,32766

17.48814
87.37615
15.280098

18.67587
87.42029
16, 32832

19.98218
87.46559
17.47784




10

10

10

10

10

10

10

10

20

20

100

20

30

40

50

80

70

8¢

80

10

20

80

80

70

60

80

a0

30

20

80

70

80

108

ROI(%)
A/V%)
POVI%)

RO (%)
AINI%)
POVIX)

RO (%)
A/VI%)
POV(%)

ROL(%)
ANV %)
POV (%)

RO (%)
AV (%)
POV (%)

ROT (%)
A/V(%)
POVIR)

ROV (%)
A/V{%)
POV%)

ROT(%)
A/V (%)
POV(%)

ROL(%)
A/V(%)
POV,

RO (%)
A/V%)
POVIN)

RO (%)
AV (%)
POV(%.

RO1 (%)
A/VI%)
POVIR)

RO (%)
A/VR)
POV (%)

ROT (%)
LYAAL D)
POVI(%)

21.42652
E7.51873
18.75168

12, 43682
88.45419
11

13, 13471
868.52471
11.82733

13. 88463
A DAY
12.30156

14,6918
88.8789
13.02847

15.86173
88. 76591
15.81381

16.50342
88. 88028
i4. 68408

17.52566
88, 96269
18.59134

18.83922
8%9.07487
168.80288

19. 85601
89,1078
17.71183

21.18408
88.33318
18.83332

13.3724
89.73706
12

14,09346
89. 85281
12.66337

14.86637
89.97718
13.37834




20

20

20

20

20

20

30

3¢

30

30

30

30

30

30

40

50

60

70

80

10

20

30

40

&0

80

70

50

40

30

20

70

80

&0

40

30

20

189

RO (%)
AV (%)
POV(%)

RO (%)
AV(%)
POVI%)

ROL(%)
AN (%)
POV(%)

RO (%)
A/V(%)
POV(%:

ROT (%)
AZV(%)
POVIN)

ROL(%)
A/VI%)
POV(%)

ROI (%)
A/V(%)
POV(%)

ROL(%)
A/N(%)
POV (%)

ROT(%)
A/V(%)
POV(%)

ROL(X)
A/VI%)
POV(%)

RO (%)
AV (%)
POV (%)

RO (%)
AV (%)
POV(%)

ROI(%)
AN %)
POV (%)

ROL (%)
A/VI%)
POV(%)

s * " ¥

15. 69682
90.11128
14. 14468

16.50183
80. 25618
14.8781%

17.55887
80.41374
16.8785%

16.60712
90. 58414
16,8561

19.74728
20.77078
17.82477

20.99198
80 R7839
19.08784

14,28288
91.01092
13

16.02426
6l.18191
13.69941

15.81846
@1, 35680
14.45412

16.67083
81.5438
16.268122

17.58847
91. 74638
16.13678

18.57887
81.96622
17.08611

19.65087
92, 20641
18.11889
20.81472
82. 46659
19. 246686




40

40

40

40

40

40

40

50

50

50

80

20

30

40

80

€0

10

20

30

40

80

80

40

30

20

10

80

40

30

20

49

190

ROL(%)
AZVE%)
POVI(N)

ROL(%)
A/V(%)
POVI%)

RO (%)
A/VIR)
POVIX)

ROT (%)
ANV (%)
POVI%)

RO (%)
A/V%)
POVIN)

ROL(%)
A/VI%)
POV}

ROT (%)
A/NV(%)
POV(%)

ROL (%)
ASVIR)
POV(%)

ROT(%)
A/VIR)
POVI%)

ROT(%)
A/VI%)
POV(%)

RO (%)
A/V(%)
POV(%X)

ROL (%}
LYARS 2]
POV(%)

RO (%)
AV (%)
POV %)

ROI (%)
A/VIR)
POV (%}

15.16747
92.30279
14

15.92832
92.5110¢
14,73545

16, 74225
892.73479
15.52588

17.61503
892.97584
16.37774

18.£5328
93.236614
17.28843

18.5646
93.51821
18, 20668

20.65785
93, 82887
19.38267

16,0281
93.58568
18

16.80877
93.84012
16.77148

17.683887
94,11358
16.600687

18,53042
B4,.40820
17.49426

19.48788
H4. 72684
18.48007

20.51832
86,0722
18.50722

16, 86545
$a.086854
16

.,
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70

%0

80
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80

80

80

100
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20
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40

19

20

3o

20

10

30

20

a0

20

20

10

10
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RUT (%)
LYARSD]
POV(%)

RO (%)
A/N(%)
POV(%)

RO (X}
A/VI%)
POV (%)

ROT(%)
AZY%)
POV(%)

ROT (%)
AIVI%)
POVI%)

ROL(X)
A/V(%)
POV %)

KOT (%)
A/V (%)
POVI(X)

RO (%)
LYAAR 3]
POV (%)

RO (%)
A/V(%)
POV (%

ROI(%)
A/VI%)
POVi%)

ROL(%)
AV (%)
POV(%)

RO (%)
ASV (%)
POVIR)

RO (%)
AV %)
FOV(%)

ROT (%)
AV (%)
POVIX)

"

B

%

17.
a5.
16.

18,
88.
17,

18,
95,
18,
20.

o6,
19,

17.
ag.,

17

18,
96,
17.

19,
a8,
18.

20.
97,
19.

18,
ar.

18

18,
87,
18.

20,
a8,
19,

18.
a8,

18

20.
89.
18,

20

100

20

68088
16821
80753

50879
49238
67544

41848
840684
81078

39317
21706
82171

680485
1514

48107
49831
84357

36583
87117
75022

28035
27295
7273

47399
473426

2989
az27at
87961

17812
24987
828

24681
71713

OBEOR
15682
91565




APPENDIX 3

NUMERICAL EXAMPLE SHOWING THE CALCULATION OF ROI, A/V AND
POV IN THE ABSENCE OF GROVTH OR TAXES.

This appendix presents a numerical example showing the
calculation of ROI, A/V, and PuV for a firm with a specific
asset structure, project duration, IRR and under a specific
inflation rate.

The calculation follows the szame lines as the mathematical
derivation presented in appendix 2 and can therefore serve
as both an aid to the understanding of the mathematical
derivation and as a procedure to validate its results.

The numerical example algo serves to validate the results of
the computer program presented in appendix 3. Because this
example warn produced on a computer "spread-sheet" it is pos-
sible to repeat the caiculation for different asset struc-
tures, IRR’s and inflation rates. This therefore provides
an alternative method of generating the data to construct
figures 3.2 tu 3.14. The procedure has been set up specifi-
cally for firms with four-year projects and has to be
repeated for each asset structure. It is therefore not a
very convenisnt mrthod to use for this purpose, especially
when firms with varying project lives are considered.

The numerical example presented below applies to a firm with
a project asset structuve of 50 percent current assets, 30
percent depreciable assets and 20 percent non-depreciable
asgets. The firm has a project life of four years, has an
IRR of 20 percent per year and is operating under 10 percent
per year inflation.
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NUMERICAL EXAMPLE

INFL IN AND DISCOUNT RATES

Intlation rate: 10 percent

Di=count

cates 20 percent

PO TTCT ANALYSIS

The project has a duration .. four years and consists of:

WoEw

Project cash €lows

Investment:
current
depreciable
non-depreciable

Additioral
investment in
curr nt assets
Wound-~up value:
current
non~-depreciable
Sub total
Present value:
vear(~1):~543.933
year 0: ~652.719
Trading surplus:
TOTAL CASH FLOW:

Prasent value,
total: 1.1E~13

50 percent investment in current assets
30 percent investment in depreciable assets
20 percent investment in non-depreciable assets

year 0 year 1 year 2 year 3  year 4

~500
=300
=200

~50 -] -60.5 ~66,55

732.08

292.82

-1000 -50 ~6N.5 9588.32

222.0639 244.2703 268.6%74 295.5671

~1000 172.0639% 189.2703 208,.1974 1253.887

(This figure should be equal to 0)
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',o/'" S
3.
CALCULATING ACCOUNTING PROFIT
B, bR
- - The acco nting profit of year 1 is calculated. The firm then
H has four current projects. These are the projects initiated

in years (-3), (-2), (~1), and (0) respectively.

The trading surplus asscciated with the project in) 'ated in

ear O iz equal to: 222.0639 The pro* ‘nitiated
frosans n year (~1) is smaller than the project init{ n yea: J
. o by a factor of: (.909%0%0 Year 1 represe seconi
year of “his project, and the trading surplus fore
. 0.9090%0 times 244.2703 or 222.0639

Similarly for the other two projects, so that:

%

Project initiated in year (0)

. 1 222.0639
- Project initiated in year (-1): 222.0639

bl Project initiated in year (-2): 222.0639

P Project initiated in year (-3): 222.0639
Total trading surplus: 888.2559

Depreciation from project initiated in:

ear (0 0.25 of 300 Le ) "
§ear E-ii, 0.35 of 272.7272 is &R 1p181
year (-2), 0.29 of 247.9338 is 31.98347
year (-3}, 0.25 of 225.3944 is 50.34861
Total depreciation: 26 L.5138
R Accounting profit:
Total trading surplus: 888.2u.9
Minus total depreciation: -261.513
T PROFIT: 626.7420
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CALCULATING BOOK VALUE

The book value of the firm is calcuiated at the end of year 0,
when there are four projects contributing to the book assets.
These are the projects initiated in years (-3), (-2), (-1) and
{0} respectively.

The project initiated in year (~1) is smailer than the
projzct initiated in year 0 by a fact.r of 0,909090 .

The initial investment associated with the project initiated
in year (~1) can therefore ba determined by multiplying the
amounts invested in year 0 by 0.909090 .

Similarly for the other projects, so that:

Project initiated

Initial inv-stment

current depreciable non-depreciable
year (0) 500 300 200
year {~1) 454.5454 272.7272 181.8181
year (-2} 413.2231 247.9338 165.2892
year (-3) 375.6574 225.3944 150.2629

Project injtiasted

Book value

current depreciable non-degpceciable
year (0) 500 300 200
year (-1) 500 204.5454 181.8181
year (=-2) 500 123 9669 165.2897
yaar (=3} 500 56.34861 150.2629
Bub totals 2000 684.8610 697.3703
TOTAL BOOK VALUE: 3382.2.1
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CALCULATING TRUE VALUE

The true value of the firm is calculated in vear 0. The true
value is the present value of the remaining cash flows o* the
firm’s current proiects.

The relevant projects are those initjated in year (-3),
{car {~2), year (~1) and year (0) respectively. The roject
nitiated in year (~-1) is smaller than the projact initiated
in year 0 by a factor of C.909090 The cash flows can
therefore be determined by multiplying those of the project

initiated in year 0 by this factor.

Similarly for the other projects, so that:

Project initiated in: Remaining casu flows

year 1 year 2 year 3 vear 4

year (0) 172.0639 189.2703 208.1974 1253.887
year (-1) 172.0639 189,27C2 1139.897
year {-2) 172.0639 1036.270
year (-3) 942.0639
TOTAL CASH FLOW 1458.255 1414.211 1348.0v4 1253,887

The value of the firm is the prasent value ¢t these cash flowa:

TRUE VALUE OF FIRM 3582,559

CALCULATING RATIOS

ROI(%) = 18.53043
A/V(") = 94.40824
POU‘K) =~ 17.49428
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APPFNDIX 4

DERIVATION OF RELATIONSHIPS FOR STATIONARY STATE WITH INCOME
X

This appendix presents the derivation of the relationships
for the model discussed in section 4.2 of the thesis. It
applies to a theoretical firm in stationary state paying
company income tax. The derivation proceeds along similar
lines as the one presented in appendix 1. (The derivation
in appendix 1 refers to a firm not paying income tax.) This
appendix uses the same notation as appendix 1.

The theoretical firm pays income tax based on its accounting
profits at a rate of t. Taxable income is calculated
according to historical cost conventions, and the income tax
is payable immediately. No capital gains tax applies.
PROJECT CASH FLOWS

The annual cash flov associated with the project can be
expressed as:

Fo k= {cash received during the year n of the project)
B

minus (cash paid out during year n of the project)

= Bnx " D:,k * D:,k) - (T - Cﬁ,k)
- c:,k - xﬁ,k - D‘ﬁ,k - Nkﬁ,k S
where:
T =  tax payable
and:
Tox ™ B 0n = Tnw = Xok - DAL ) ()
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During any year of the project we also have that:

A P
Dn,k Dn—l,k * Dn,k - Dk
ok = Spoix * Chk T S
A P
T[n,k In-l,k In,k In,k e (3)

In year 0 of the project (the year in which the project is
initiated) no trading takes place, and *herefore:

P D _
So,x = Po,x ™ %,x ™ *o,x = To,x " PAg,x ~ © cee(4)
Furthermore:
Py = Cax = Tk =00 - (5)

Substituting (5) into (3), and (3) and (4) into (2)leaves:

A A
Fo,x ™ Bo,x ~Io,k * Co,x " PRo,x " Mok
But:
Po,x * To,x T Cox T o,
And therefore:
F « - ca - oAl - we? (6)
0,k 9,k 0.k "0,k .

For any year j of the project (where j is greater than ¢ but
smaller than d):

A A
DAy o= MAT L = 0 (D)
“
ke Cod and:
Dy = (WD
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sc that, substituting into (3):

; - A . P
(+)Dy Ly

znd therefore:

o?

+
ek P

= 1Dyx 3,k

Because the project activity stays constant in real terms we
also have that:

= (1+)37Yp

Dy_1,x 0, %
so that:
A iy 31 P
Dj,k = 1(1+i)4 Dy * Dj,k oo (8)
+ilarly:
- 3-1 13
C?'k i(1+d) Co,k + cj,k wea (9
r?'k - i(1+i)j'110‘k + 1§'k ... (10)
Substituting (7), (8), (9) and (10} into (1):
= - gy - £y 3-1
Fj,k sj,k 1(1+4) ’o,k 1{1+1) Io,k
- 1P 3=1 -
Tk 2RI G T Xy
¥ - - D .
TR e Y (11

From the regular patturn of project activity we further have
that:

= (enydiTts

3.k 1,%
) . 3-1
*y,% (142)7 7%
v L 3-1P
Ij,k = (1+i)} Il,k

!




G

Wa also have that:

T8 = S5, - X - I

3ok 3.k

This is also the case for the first year of the project so
that:

g - -
TSk = S1,x %% I

Substituting into (11):

D

- (1 J Ly - e

Fy x = (1-8) (1) Tk T HOFDCA, o+ DAY L L (12)

But:
D A

DAj.k = (DAO'k)/d
Substituting inte (12) leaves: ;

F - (1-t)(1+1)3“Ts ~ L{1+i)CA + (—t-)DAA (13)

ik 1,k N 0,k q ok T

In the last yvear (year 4) of the proiect, the wound~up value
of non-depraciable and current assets has to be taken into |
acoount in addition to the other cash flows. In the absence
of a tax on capital gains this will not be taxabl: and can

be added to the annual cash flows, 8o that: i

—

FEPTONCNTY ke ~ o
Fypom G £) (i) 18y T LOFHTAG
C A d A
+ (;)DAO,k + {1+1) (CAO,k + NAc'k) {14y

The cash flews assoclated with a project can therefore be
summarised Irom (6), (13} and (14) in Table A.4.1 as
follows:




—y

Table A.4.2
Erpiect cash flows
Cash flow year © year 3 year 4
item (initial year) {last year)
~CA
tnitiai ok
-DAO k [} 0
investment A'
o MRk
0 -1
Trading (1-t) (1+1)7 TS, 4
surplus d-1
{(1=¢) (1+1) TS1 x
— 2.9
L
Additional 0 ~ieyS reny
current ' -1
assets i (1) CA,, k
Depreciation t A £ A
tax o {“)DAO i (“)DAO L
shield A ’ d !
(eirforg
Wound-up G o 4 A’

(53
S
or

0



TRADING SURPLUS REQUIRED

It is assumed that every individual project has an internal
rate of return of r, or that:

d F
‘ k
LT I3 ._.L_j.
4 N . j=0  {14r)

1
A A 0
= (Cho,x = PRg,y T Mg ) ()

d-1

t o ((1-ty (1+1) )17 - i)
j 1

+

1,k 0,k

t b AN

A 3

+ (=)DAy o (=) )
d 0,k e

+ (aee e ®hs, - 1(1+i)°'1cao'k

t 1 ;
A 4
< (~)DA (——)7) .
d 0k 1+r

+

1

a A 4
(1+5)%(ca + NAD L) (—)
0,k o, x! 77
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And therefora:

- CAO,k -

d 141

R s
=1 14r

d 1

+ 5 ey

dml  l4r

1+ a
oAy NAQ,k)(;::)

Solving for Tsl,k gives:

Tsl'k -

A A
DAg,x = MAg, x
L (1-t) icag
e T
(1+1) ! (1+i)
t
PRI
IPAg,
A
i d4 1+i 1+
(— & =) - (=2
(1+1) 1+ j=1 l4r 1+r
. N
Ok ey 4 1y
L ()
j=1 1+r
t 4 1
R =t
A (1+1) d j= 1+r
DAY () ( )
Ky 4 1y
L (1}
el L4y
1414
(1+4) 1 (1+r
NA ( ) (e
0k (1-t) d 14y
5 ()
dml 14r

<. {(186)

&5



&
-
i : But:
IE :
, o Ml
o d 1+ij 1+r 141
i A e
=1 1l+r 1+i
1 . e
; 1+r
and:
g 4 1 1 1
t ) = Oa- e
-~ j=1 1+x r 1+r

AN
.,
“
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%
é
E
?

Substituting into (16):

W an
i 1+r 141 i 4
14+ (=) ) = (—)
141 144 1+
1+i 1+r
TS = CA (=) ¢ y
1ok ok Thoe 141 1, '
-1
(~—) - (]
1+r 1+r
1+1
L S
1+r
1
e NI S T
1+ d.r 1+r
+ DA )
0k e 1+4 T
(=) (o
1+r l+r
1+i
1 - ()
i+r
1+i
1= ¢
A 14T
+ONAG L =) ¢ ) L Q1)
't 1+3 1SS N
() (=)
1+r 1+r
1+i
1 - ()
1+r
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But:
1+i _ V“’i)du
i 1+r 1+r FESN
1+ () (— i e
1+i 1+r
b
rr
i+ Hl,dw-l !
(=} i
1+r 1+r :
{
1+1 !
1 - () i
l+r
141 141 i 1+i
. 4 d) {
i s (=) s ) ) ) (L () !
+r 1+r 1+i 1+x 1+r
= ( e )
ird a,
- ;
1+4 i 141
1 - e o () ()
1+r 1+i 0 1+r
= 5 }
1+i
14r
1+ r - 1 + i - 1
1+ 1
r i
= [ ... (18)
1+i
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and:

)
i+ 1+
a+1

{ ) (——

1+r l+r
1+1
- ()
1+r

r-i t 1 a
(—) (1 = (=) (1= =))
1+r d.v 1+r
141 1+13
— = =
14y 1+r
¢ 1
DRSS U R )
r-i d.r l+v
(_.__i.')(__.__.____...__—-A—i——a————————) e (19)
1 1+
1o- (Eem®
i+r
1+1
1 - ('---—)d
1+r
i 1+i )
1+ +i
- ~ (‘__')d+1
14T 1+r
1+1
1 = (e
1+r
r-i i
(— (1 = (=D
1+r 1+r r-i
i . o ... (20)
1+ 144
) (1 = =) %)
4+
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|
L

And therefore, substituting (18), (19) and (20) into (17)

gives:

1+
75 = CA, , ({~—){
1,k 0.x ¢
14
A
+ DA (-}
0.xT¢

1+4

A

+ —
NAO’k(bt

so that, after simplifying:

r
—)

1+i

r-i

(e} e —

1+i

r-i

)

1+i

r
T T 0%k

t 1
1 (1 - (%
r 1+r

t 1
1- (11 - —9
r-i d.r 1+r A
+ (¢ yoah
1-t 1+4 a ’
1 )
14y
SR ... (21
+ t:)NAolk 2
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ACCOUNTING PRGFIT OF THE FIRM

The accounting profit of the firm ecuals the turncver minus

cost of sales, cash expenses B “iation, or:
P A
Ek = Sk - Xk - Ik - DAk

Separating this into the contributions :rom .. h of the
current projects of the flrm:

A
e - oy P Dok
B = S1km1 T Rk T Ty T T,

DA

- - 17 o (k2

* 8y k-2 " Xy -2 T Ty k-n ~ ¢ 3 )

4 s insesrsseersanacerrs Leseerseseran
A

- - 1P o B ked

+ Sq x-da " ¥a,k-a4 " Ta,k-a " { )

SI,k"l = SZ,k—2 R sd,k'd

xl,k-l at xl,k—l B el = xd,k-d
P P . 1P
I ke ® Ta kg = crereerees = Iggeq
And:
A
DAO,k-l
= r1+i)pat
> 0,k-2
2naA
= (1+i) DAO,k—J
= S d-1. A
SELE S SR L

209

ISt i e




And therefore, after substituting and rearranging:

A
DA’ 1
PR9,x-1 ¢

E, = d5 A C——
X 4 mer (1+1)™1

- - p -
1,k-1 " WXy gey 79Iy

But:
s - X - 17 = T8
1,k-1 " %1,k-1 7 I1,x1 1,k-1
And:
1
R e
d 1 i
P —r) =
n=l (1+1) %% 1
1.
1+

Therefore, after simplifying:
1+ 1
£l - A B - -—-.-md
Ek del,k-l DAo’k_l(d i)(1 (1+j) )

This ecuation gives the accounting profit in year k in terms
of the characteristics of the project that was initiated in
year (k-1}. Similarly one could express the accounting
profit in year (k+1) in terms of the characteristics of the
profect that was initiated in year k:

A At 1 d)
E = dT8 - DA () (1 = (—)
ke Lk ok g 1+
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Where:

T
S, = (;::)CAo'k

t 1
1= (1 - (—Y
d.r 1

r-i +r A
)¢ YPAG
1-t 1+i a ‘
1 - (e
1+r

r-i
A
+ () NA
1-t Ok

So that, after substituting and simplifying:

d.r
E = () CA,
k+1 1-t 0.k

t 14
1= (=—=)}(1 = (——)7)
da.r 1+r

4. (r-1)
+(¢ T ¢ N }
- 1+
- =
1+r
1+ 1 N
“ (==} (1 = (—~-}d}}DA
d.i 1+i 0.k
+ 1d'( L))NAA 22
eI NGk - 22)

i-t

This gives the accounting earnings befora “ax. We shall
also consider the accounting earnings after tax which is

given by:

T
Exey = (1R)Ep,




where:

T

Ek+1 = parnings after tax

Substituting (22):

Ek*l " d.r.CAoly
t 1
1m () (1~ (=)
. 1+r
+ (d.(r-i).( T )
1+
S S
I+

! A
= (l-t) (——} (1 =~ (“‘“)d))DAQ
1+1 ,

+ d.(x-i),NAt Kk

BOOK VALUE OF THE FIRM

1+1

k

e (23)

The derivation of the book value of the theoretical firm in

the absence of tax ls presented in appendix 1.
derivation also applies to the tax paying firm, and will not

This

be repeated here. From this derivation, the book value of

the firm is determined t. be:
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TRUE VALUE OF THE FIRM

Jne true value of the firm is the present value of the
remaining cash flow streams of its current projects.

The value of the remaining cash flow streams of a project at
the and of year j of the project is:

d F,
Vi, = o Mk
) m=j+l (1+1)

substituting (13) and (14) into (24):

Yix T
= a=1 A
4 (1-t) (n™ ‘Tsllk - L™ leay v (e/aoAy )
A -
mej 41 ()™ E
a A
. (e eRy o ¥ WY )
(1+r)d-j
whera:!
. \
T8 ® () CA
1,k T ok
1 :
1- (=) (1= =% |
=i d.v 14y
b () ) DA s
1-t 1+ a ok
1~ ()
1+
rei
+ (*_C)Nhgrk
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and therefore:

a (1-t) (1+1)™ L ca
v, o= 1 ( - )™ ek
Ik el (1~t) (1+1)®"
t 1
a1 1-—0 - —%
d (1=t} {(2+1} {xr=1) d.r 1+
+ A ¢ )
m=j+1 (1~t} EA
1 - ()
1er
v oAb
) (—*‘"—““—f_ )
a ()™
a a-e) (D™ -y Nad
- T ) ek
mejel (1-t) TS
(1+1)9

A
+ (CA + NA )
(“”a-i 0,k o0,k

(i) 9 a (+n™?
T

= CA : + (r-i) =7)
0,k (1+r>a‘3 g+l (rery ™3

d 1

A
+ DA (e T e
Uk pmded (14) 0

t 1 a
(r=1) (1 = ——() = (——}7)
d.r 1+r

a (1™
. Lo X
1+ meis1 (1er)™)
e
1+r
A (1e1)® . a  (sy™?t ) (25)
+ NAL | ¢ ot (red) T e e (2
0,k 1) meyer ()0
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But:

a (™t
R

meal (14r) 070

[} 1+i .
- (e ?t o Zymed
mwi+l 1+r
oy 9=3  1+i
= )3T T et
nel  l+4r
i if)dnjﬂ
1+r 1+t
m (1eiy 373 e )
141
1 e e
1+
- (.}:i)d_i
(1+i)j 1+r N
= )
(1+r) =i
1+
(1+§.)j 1Hi a-3
B (1 = (==} )
rei 1+r
And:
1

[5%-9

e+ 1 (1+r)m;T

a-4 1
N

s

a1 (1er) "
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ﬂ% - >
-
r
;
P IR I
! 1+ 14r
. -
I T —,
1+r
it
e 1+r 1
= e e = ____,}d jﬂ)
r  l+r 1+
! b . '
R Nt U 27 o
1 I+r +
Substituting (26) and (27) into (25): ? ¢
(1+iy4 (eird gy ) i
. v = Chg gt + (r=i) (2 - (O ~
~ 3.k ek ey - — e
/
t 1
. A d-j o
. DAY () (1 = (—397) .
F—. e 0k d.r LT
e \.
T, t 1,
- (£=0) (1 = (—) (1 = (—)
T d.r 1+r (1+iyd 141 d-q
o + ¢ ) 1w () STy
1+i a {r=-1) 1+r .
1= (=)
141 |
A asn? (1+1)7 Lgey -
+ NAD (e + o {red) ) (1 - ) 8T |
; 0,k (1")”513' (1) Ter
s
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s

(o ; frey? L
R = S e o SN QLSS & ———_ v
0,k {l*r)-awj‘ (l,‘r)dw‘i !

t
A d-9
B N e R '
0k d.r 1+r
. 1 FES S
B e AR e L SRS YRy e
d.r l4r 1+y
B et 8 s st e - ———1
1+i
1 [
14
A e ; (e)?
+ NA | Sonle o Sl [SE S R )
00K 14py 93 (e 87

and vherefore:

. : i
5 CAOlkJ»i)
t 1
A d-1
A Y e B O et R
0.k d.r 1+r
t 1 1+1
pe
At - e - e a - e
d.r 1oy 1+r
+ - )
1+d
- )
14y
+ m\g"k(ux)j .. (28)
The value of the firn is the value of its curcent projects,
[e3a84
v, o VO’X + vl,k-l + Vé,k-& B e + Vﬁ«l,kw(d-m




0
= Chy y (1+1)

t 1

A d

+ DA (—) (1 = (—)7)
0k d.x 1+r

t 1 1+i
(1+0%1 = (1 - T - D
d.r 14r 1+r

. )
1+i
1= —)d
i+r
A L0
+ NAO'k(l'l-l.) E
H
+ CcA (1+1) % ;
0, k-1
t 1
A d-1
O N S S G Lt
0/k~1 d.r 1+r
t 1 1+i
@ailo - ——a - =—Iha - —Y
d,.r 1+r 1+r
R )
1+i
1 - (=t
1+r
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s d=-L
+ CAO,k'(d-l)(1+x)

1
A e i
* PR, koqa-n (G- D)

T . t 1 1+i
. 1+ 1 - - =% - ehh
d.xr 1+r 1+r
. + ¥
ST 144
: v V- e
N 1+r
% A a-1
oo *ONRY L geg) (14D) . (29)
‘ But:
’( Aok = (+iyen, o
2
= asbea, o,
a-1
= s ¥reay o,
i R And:
DAg,k = ‘1*i)DA2,k—1 -
L2 A
= (+)%oAg )
' d-1,.4
. = (1+8)7 TDAG 4 (gey




Also:
A vt A
L (Lr)NAG oy
iy 2ygn B
- (i) “nag o
sy d- A
= {1+1) NAO,k~(d—l)

t 1
A a

+ oAk (e (1 - —
0.k g 1+r

t 1 1+i
(1% - =2 = % - —m®
d.r 1+ 1+r
.
1+
SR G
1+r
+ NAO,k
+ CAO,k
A t SR
42k - =¥
(1+i)1 d.r 1+
t 1 ivioL
(1 - e (3 = ) (- e @Y
d.r 1+r 1+r
.
1+3
v
141




- ¥
.o :
.(w,l'
L
i 4 C e R T I O O A AP B I IR I R ] .
c’"‘ﬁ
R T e D )
oy et e ey
H
* CAgx
Al t 1,
+ (b (i (3 = ()T
{1+1) i d.r 141
t 1 1+l
0¥t - e - = %a - emh
d.r 1+r 1+r
S + }
,w,‘ . 1+i 4
y i - e ) :
’ 1+r k
- + NAO,k ;%a
And therefore:
-~ .
Vi d'CAO,k
L
1 - (____)d m
A t d-1 1+r
+ DA (—) & o)
0,k d.r m=0 (1+i)m ?
1+1
N el
J t 14 d 1+r |
+ L - =) (1 - (=) )) I () :
d.r 1ty n=i i :
) i
1+ |
A |
) “+ d'NAO,k ... (30) |
|
|
221 I
| |
. i




But:
1+i
1= )"
d 1+r
31 § T )
n= 1+
1 - ()9 ,
1+r P
1 d 1+i
- ¢ —-) - ) £ (—)"
1+ 1+i n=1 l+r
T - -
141 1+r
141§ 1+i
O e b
4 1 1+r 1+
= T ) -t —) o ( 1 )
E 4 141 1+
d
- ) - 0 -
1+ 1+r 1+r
1+i 1+ 4 V”.
(=) (1 = (=) ")
d +r 1+ >
= ) - )
144 1+4 l+r=-1=-i
1 - e (- ) )
1+r 1+r 1+r
d 1+i
1+ r-i
1 - yd
Tor -
And:
1. ¢ )d—m
d-1 1+r
D s !
m=0 (1+1) .
|
A~ 1, 1 d-1  14r }
- d
ot L e A e i
n=0 1+i i+r m=0 1+i




1= Gpp) 1 R v 3
- S -
1+y 1+r
1= (=) 1= )
1+4 1+i

S T st e L ¥
i 1 -i 1
1+4 1 1+i 1 1

Y S G S L i S R
i 1+i r-i 1+ 14y

And therefore, substituting into (30):

Vk o d.CAo'k -
t 1+4 1 i+l 1 1
+ DAD L (e () (1 = =) - e (= - D)
! a.r i 1+1 r-i{ 141 1+r
t 1. q 1+
P s (=) - —n
. l+r 4 r-i
to- )
1+r
A
+ d'NAO,k Lo (31)

ACCOUNTING RATE OF RETURN

The accounting rate of return is calculated on an after tax
basls so that it can be compared to the internal rate of
return which have alsc been definad on an after tax basis.
To calculate the conventional accounting rate of return, the
accounting profit after tax (23) is divided by the book
value of assets (24), or:

T
E

it 50 ¥ Laa(32)
A

ROLI =
X

i
!
i
i
|
!
!
i
{
!
|

4 S ot i [o—




PROFIT ON VALUE

This alternative measure of accourting rate of return is
also calculated on an after tax basis and is the accounting
profit after tax (23) divided by the true value of the firm
(31), or:

.
pov = Kl e (33)
Yk
SUMMARY

The conventional accounting rate of return of the theoreti-
cal firm paying company income tax is given by:

K+l Lo (32)

An alternative measure of accounting rate of return for the
theoretical marginal firm paying company income tax is given
by:

T
pov = -Ktl. Lo (33)
Yy
where:
By = QTCAg
1
SR e )
. 1+
+ (d.{r=1i).¢( . )
1+ N
1= ) ®
i+
1+1 1 1)) A
= (1=t (=) (1 - DA
4.1 1+4 0.k
+ oAl (r-i) .l Lo (23)

0,k
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and:

Ak - dCAO,k

A 1+i 1+i 1
+ DA(J'k (t—) - |

g )
i a.i? a.12, (epydt

A 141 1
+ NA (=) (1 = (=) 7))
0,k i 1+

and:
Vk = d'CAO,k

1+i

Lo (248)

t 1 1 1
+oad e () (= oY) - e () S e )
! d.r i 144 r-i 1+i 1

t 1 a
R e N BN G R D R €
d.r 141 144

A
+ a.NAO';

THE CHARACTERISTICS OF SINGLE ASSET FIRMS

+r

1+1
=) )
r-i

cea(31)

The characteristics of the theoretical firm is the weighted
average of the effects of the different types uf assets the
firm employ. As an aid to the understanding of the charace
teristics of the multi-asset theoretical firm the charac~
teristics of single asset firms consisting of either
current, depreciable or non-depreciable assets will be

studied.

For the 100 percent current asset firm:
A A
DAO,k - NAD,k - O
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substituting into (23), (24) and substituting ce ditur
into (32):

a.r.cCA
ROY = (.—-—~2L§)
dCho'k
- r o {34

Similarly, from (23), (31) and (33):

d.r‘CAO X
POV o oo tbely

dCAO'k

= r ce.(38)

From {3¢) and (3%) it is clear that both the variants of ARR
equal IRR for the tax 100 percent current asset firm, as was
also the case for the firm not paying tax (see figures 3.1
to 3.14 in chapter 3 of the thesis).

For the 100 percent non-depreciable asset firm:

From (23), (31) and (33}):

oL (r-1) . NAD
pov = (e 02K,
a.mh

= (r-i) L. (36)

From (316) the firm consisting of onrly non-depreciable assets
has an ARR (expressed as a percentage of the true value of
the firm) equal to the difference batween the IRR and the
inflation rate., This is the same as the results obtained
for the firm not paying tax (see flgures 3.8 to 3,14 in
chapter 3 of the thesis).

for the firm consisting of only depreciable azrets:

A
Cho,x = DAy = O
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From (23), (31) and (33):

POV =
. t 1
' 1 ) (- %)
d.r 1+r o8 1
a4 (x=1) - ¢ ) - (1=t) (=) (1 (—)d)
1+i d d.i 1+
R
i+r
B t i 1 i )
i+ 1+ 1 1
=) (= (2 = =Y = ) () - )
d.r i 1+i r-i 1+ 1+r
t 14 d 1+i
B L LI S B s
d.r 1+r 1+ 4 r~i
£ 1 - S—
f 1+r

cea (37)

In the absence of tax t=0. Substituting into (37):

. a. (r-i) 144 4
"—“——-—m;- - ) (1 = () )
1+
-
1+
POV = —) .. {38)
d 1+4
1441 - t)
+ r-
PR
. / 1+r
. Equation (38) is the same as the result obtained for the
o firm not paying tax (appendix 1) and serves to verify the
derivation.

In the case of a firm employing extremely long lived depre-
clable assets d approaches infinity. From (37):

lim POV
de»0
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d(r-i) (1 - o(1-0}))
[

e = O (1
(1-0)
Y ( -
1+1i 1+i a 1+%
O (e} (1=0) = (=) (0=0)) + (1 = 0(1=0}) (i~ =} = (—3)
i r-i 1-~0 r-i
d.(r-1)
1+1
d - (o)
r-i
This is of the form (infinity/infinity) and therefore
{L'Hopital):
POV = (r-i} .. (29)

This is the same as for the 100 percent non-depreciable
asset firm (36). Depreciable assets with an extremely long
life therefore approaches the nature of non-depreciable
assets (in their influence on POV).

In the case of depreciable assets with a very short life d=1

{the shortest life allowed for under the assumptions of the
model). Sub..ituting into (37):

t 1
1= (=) (1 - ()
r 1+r

1+i 1
{r=1) (i} (1t () (1= (e} )
140 i 1+4
1 - )
1+r
POV = ( )

t 1ri 1 1+i 1 1
(=) (===} (1 ~ (—}) = (=) ({—=) = (=—)))
x i 1+1 r-i 1+i l4r

t 1 1 141
T R e B B R e B B ey B o B
r 1+r 1+ r-i
1= ()
14r
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1+r t t 1+4 i
(==} qx=3) (1 = (=) * ()} v (1) () (o)
1-i r r.(l+r) i 144
’ t 1+4 i 11 (l+r) - (1+1) !
(=} {{——) ) ) = e
r i 1+i r-i (1+1) (1+r)
t t 1+r 143
e d (L= () - ) ) () ) )
r r.{1+r) r-i r-i
t
(I+e) (1 = (=) = (= )= (1~t)
T r.(1+r)
’ t L t 1 '
=1 = (=—)) 1 = (=)L = ()
r 141 r 1+r
t t
= 1 o+ r = {) = b (=) - 1 + ot
r r
- r ... (40)

This is the same as for the 100 percent current asset firm
(35). Depreciable assets with a short life therefore
approaches the nature of current assets (in their influeonce
on POV} .
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APPENDIX 5

DERIVATION OF RELATIONSHIPS FOR A GROWING FIRM IN STEADY
STATE PAYING INCOME TAX

This appendix presents the aerivation of the relationships
for the model discussed in section 4.3 of the thesis. It
applies to a theoretical firm growirg in steady state paying
company income tax. The derivation proceeds along similar
lines as those presented in appendices 1 and 4. (These
derivations refer to firms in stationary strte. A firm not
paying tax is considered in appendix 1 and a firm paying
company income tax in appendix 4.) The notation used in
this appendix is described in appendix 1 and has also been
used in appendix 4.

The theoretical firm is growing at a rate g (which can be
either positive or negative) and is paying tax based on its
accounting profit at a rate of t. Taxable income is
calculated according to historical cost conventions , and
the income tax becomes payable immediately. No capital
gains tax applies.

PROJECT CASH FLOWS

The projects employed by the growing firm are similar to
that employed by the firm in stationary state (appendix 4).
The project variables for the two firms are in exactly the
same relationships, the only difference being that the
successive projects of the growing firm grow in real terms
at a rate gy while the projects of the firm in stationary
state are all of the same size.

The derivation of the annual project cash flows will
therefore not be repeated here but only the results taken
from appendix 4 and presented below.

In year 0 of the project (the year in which the project is
initiated):

3y
0.k 0,k - (1

For any year j of the project (where j is greater than 0 but
smaller than d):

t
F, o = (1-t)(241) 3 1ng + DAY (D)
3 2o,

§,% ~ 1(1*1)CA0’

1,k x
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In the last year (year d) of the project:

Ty " (1-ty (1+4) 3 brs, L - t(aeijeny

1,k k

+ (1+i)d(cA0'k + NAg’k) T

t
Cma A
+ (—, DA
a 0,k

The cash flows associated with a project can therefore be
summariced from (1), (2) and (3) in Table A.5.1 as follows:

Yable A.5.1
Broiect cash flows
Cash flow Year O year J year d
item (initial year) (last year,
~CA,
Initial ook
~DA0 k O 0
investment A’
“NAg x
(o} 3-1,
Trading (1-t) (1+i) 'I‘s1 X
’
surplus a~1,
- s
(1-t) (1+1) Tul,k
Additional 0 ~ie) 3 eny
current ! -1
assets -i(1+1)" Tca ;
0,k :
Depreciation t A t I
tax &) (-)DAO x (—)DAo x
shield d ’ a !
(1+i)dCAO x
Wound-up 0 0 4. A
+ (11 ONAY
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Where:
r
T®R, s ) CA
1k Tt 0.k
1
: a
“ 1= {—)(l = (—)7)
r-i .r 1+r
s + ) ) DA
. 1~t 141 4 0.k
1= )
N 1+r
H
r~i
) A .
. +  {——)NA cea 1)
) 1oe 0.k
// ACCOUNTING PROFIT OF THE FIRM
. The accounting profit of the firm equals the turnover minus
P cost of sales, cash expenses and depreciation, or:
: P A
g E, =8 =~ X - - L. (B
o M T 5
N "
-
"~ Separating this into the contributions from each ~f the
current projects of the firm: .
A
o DA
: - _ - 0,k-1
R T T R I e 0 L
g A [
DA’
- - 7P Log9.km2
*Syke2 T Xaeez T T2ke2 T )
L Y
&
A
DA
. . _ 4P 0,%-d 6
* Sa,kea T Xaked T Takea T ) S (8)
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But, becaune turnover stays constant in real terms over the
duration of the project, we have that:

L = (1+i)51,k-2

@
i

(1+t)251,k_3

= s, e (7}

84, k-d -d

And, because sach project is (1+g) times larger in real
verms than the project started the year before, we alsoc have
that:

S2,k-2 7 Sy xa)/ (1D
2
$3,k-3 = (51,5000

Sa,k-a = 51,x-1)/(1egra-1 <o (8
Substituting (8) into (7):
85, x-2 51, k-1)/ (1+g)
2
), k3 (81, k=1)/ (149
- - s d
2,k~d (’1,k—1)/(1+g) e (9
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similarly:
xz,k-z =
%y, k-3 =
%, k-a =
and:
P
I3,x-2
P
I3,x-3 =
p -
T4, k-4
Furthermore:
DAy k-2 =
DAy k-3 ™
A
DAy, x-a

X1, k-1)/(149)

(X

2
1,k~1)/ (1+g)

d
(Xz,k~1)/(1+g) Lea (10}

(1] op)/ (%)

(1] oy / ()2

i
i
i

(1] )/ @7t SN

A
DAy, k-1

((1+g) (1+1))

A
PRy k-1

({1¥g) (1+i))*

A
DAO'k'lnatT ... (12)
((1+g) (1+1))
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Substituting {10}, (11) and (12) into (6):

E = § X 34 - (-1-)DA"
" 1,k-1 1,k-1 1,k~1 3P0, x~1
P A
L Sixes ¥y k-1 Iy x-1 DAy x-1
(1+9)* (1+q)* (1+9)? d((1+q) (1+1))*
B P R
3 A
PS5 2 W V) 5 W ) 2 DAg, k-1
T e L R T T
And therefore:
1
B, = TS D v ¥
k 1,k =l (1+q)m 1
1, a 1 )
= (~)DAy . _ L I e ) Lo (13
4 0,k-1 me=1  d((l+g) (1+1)) B
But:
a 1 1+g 1,
: T - =9 (1)
m=l  (l+g) 4 1+g
and
1
1 m ()
a 1 ((1+g) (1+1))
T — = ey s
m=l o ((Lg) (1+1)) 1

(1*"3)71*1)




Substituting (14) and (15) into (13):

1+g 1oy
Ey = TSy y 31 = 7
% 1= Teg

1
L U 1]
(1)DAA ( ((l+g) (1+i)) 7 (16)
o e k-1 1 LR
1 -

()
(1vg) (1+1)

Substituting (4) into (16):

{1+g).r 1 a
£, = fee—) (1 - (=) YAy
* g.(1-t) Lo | 0/k-1
t 1 ’
1 ) (L= D) ]

(1+q) (x-i) 1y, ar -

() (1 = = D) ¢ )

s(1-t) g [
1 - —)
1+x
1
1= ¢ )
1 ((eg) (1+1)) 9 | oxl
- = :
a N J1PRg k-1
1 - )
(14g) (1+1) -
(1+g) (x-1) 1
+ )1 - (w)d)NAg K1 e (17
g(1-t) Loy :



-
¥
.
Similarly:
(1+g).x 1y
E. - ) (1w (=) T) CA
k¥l g. (1-t) 1+g 0.k
t 1
Ve ey (1= (— )
(1+g) (r-i) a .x 1+r
e} (L (===} T} ( )
g{i-t) 1+g 1+ q
1 - ()
1+r
1
1= (e
1 ((1rg) (1+1)) A
. - (;)( ))DAO,k
. o=~ ¢ e}
(1+g) (1+1)
{1+g) (r-1) 1
) (1 = () NRD . (18)
Y g(i-t) 1+g !
This gives the accounting earnings %wefore tax. We shall
also consider the accounting earnings after tax whic» is
given by:
T
Brap = (08B,
whare:
ET = earnings after tax
k+l




%0 that, after substituting (18):

{(l+g). ¢ 1
Brep T - ﬁ‘;;’d’c"‘o,k
i
t 1
SR R
(L+g) (r-1) 1y d.r 1+r
. (= Y- = )
1+g 1+i d
1. (=)
1+r
1
1 om ()
te1 ((149) (1+4)) N
+ ) ¢ yIDAY
d 1 o
1 = (e
- (1+9) (1+1)
,//
(1+g) (r-1) 1
F ey (1 = (= ymad e (19)
v ] 1+g '
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s
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B
THE BOOK VALUE OF THE FIRM
4
The book value of the firm is equal to the book value of the
current assets, non-~depreciable sssets and the depreciated
value of the depreciable assets of all its current projects.
i
A A
e R Bk Wy x
d-1
A A
L + p YOAG gy * NAY -1
da-2
Y A
+ CAZ,R-Z + ! ’ )DAO,k-z + "Ao,x-z
L P
S o
w
,
S 1
+ CA A el (20)
d-1,k=-(d=1) + (5)DAD A
@700, k-(d=1) + NAG gy,
- » But, because the current assets associated with a project
remains constant in real terms over the duration of the
L project:
.
CAl,k-l ] (1+1)CAO,k-1
ca = (1+1)%ca
2, k-2 0, k-2
D R Y - D
ca = (a+i)% tea L2

d~1,k=-{d~1} 0, k= (d-1)
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Furthermore, each proje~t is (l+g) times larger in real
terms than the projezc started the year before, so that:

CAO k
Cro, k-1 ¢ )
4 (14g) (1+1)

ook

((1+g) (141))?

CA

o,k
CA o (e L) L {22)
ork=(d-1) ((1vg) (1)) 5T

Substitnting (22) inte (21):

CA
CAy er = 2Ky
! (1+9)

CAO X

CAguy, x-(d-1) = TNEED Lea(23)

(1+q) 8%

240

e



Furthermore, because each project is (l+g) times larger in

real terms than the project started a year before:

AT =
DA, k-2 =
A
DAS, k- (d=-1)
Similarly:
MAg, k-1 =
NAQ L =
--------- b
NA,
0,k-(a-1)

A
ok
{1+q) (1+1)

A
Do
((1+g) (1+4))°

LBy
((avg) (1+iny o7t

A
HA
o,k

(1+q) (1+1)

A
_Mox
((1+g) (1+14))°

(__M&l‘__“_a,.:l. )

((1+49) (1+1}))

.. {24)

.. {28)

P




s

Substituting (23), (24) and (25) into (20):

A A
Ak CAn’k + DAO,k + NAO,k
A A
CA d-1 DA NA
D S A1 SO PR e 72 S
{1+g) 4 (1+g) (1+1) {1+g) (1+1)
A A
CAO,K d-2 DAO,k NAO,k
S Y —s - )
(1+q) 4 ((14g) (1+4)) ({1+g) (1+1))
+ P R R R T
~ A A
QAO,k DAO,R NAO,R
v a1 " ( ToEm) ot a1
(1+g) ((1+g) (1+1)) ((1+g) (1+1))

And therefore:

1
m~1
A, = ca £ ()
k ok m=1  l+g
4 de(mel) 1
+ DA t X —)
0k ey a ((1+g) (1+8);™7F
a 1
ol

‘ Wﬂ___“)
0k petl ((lrg) (1¥i)) T

But:
1
1= 1
1 - g i+
I )™ 1 .
1+g 1
1= (=)
1+g
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.. (26)

g 1
) = () (1 = (=) ) e.e(47)
g l+g




And:

1

1

R

y o=

(arg ()7,

wl ((1rg) (141 F

(

1

S a——
{1+g) (1+1)

1 d-1 k

1

Furthermore:
a4  d-(m-1), 1
R L [
m=1 d ((1+g) (1+1))
d-1  d-k 1
= (=) (2
k=0 d ((1+g) (1+1))
a-1 1
= b4 G——‘*——““—T—-E) -~ =)
k=0 ((1+g) (1+1))
But:
a-1 1

P )
((1rg) (1410 ¢

S
k=0 \((1+q)(1+i))—kl

1

(o)
(1+q) (1+2)
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a4 k=0 ((1+g) (1+1))

. ..(28)

... {29)

... (30)




And:

i

d-1 k
4

)
k=0 ((1+g) (1+1i}))

1
{1+g) (1+i)

1 1

((1+g) (1+1))° ((1+q) (-+i)) 2

((1+g) (1+1)) 92 ((1+g) (1+1)) 972
1

B T =y
((1+g) (1+i))

1 1
+ . .
((1+g) (11 T7T ((1+q) (1+1)) 372
1 1
""" * ey e ey
((1+g) (1+4)) ((1+g) (1+1))
d~-1 1 d~1 1
R S

I e L ()
J=1 0 ((1+g) (1+1))7 jm2 ((1+g) (1+1))

d-1

d-1 d-1 1
H I e O
m=1 em  ((L7) (1+1))
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(-—-—'—“‘—"‘"j')
J=d-1  ((1+g) (1+i))

P



1)

S0 that, substituting (30)

4 d-(m-1) 1
p .

—
, :
1 1
( = ( 5}
a-1 ((1+4g) (1+1)) ((1+g) (1+1))
- b4 (- 3
e ], ) 1 i
o 1~ {e—
. (1+g) (1+1)
1 d-1 1 1
= ) 1 (¢ =) = ¢ 3
1 m=1  ((l+g) (1+1)) ((1+g) (1+1})
(1+q) (1+1)
1 1
( Y -t 5
(1+g) (1+1) ((1+g) (1+1))
= [ N 3
- 1= () 1o (]
v (1+g) (1+1) (1rg) (1+1)

1
- (d-1) ()} ... (31)
((1+g) (1+1))

and (31) into (29):

L

} )
w1 A ((1eg) (1417 T




-
1.4 -
1
1 (e
((1+g) (1+1))
- : )
- ¢
. (itg) (1+1)
: . )
( - ( a)
2 (e ) ((149) (1+1))
- = )
1
(1 = ) 2
(1+q) (1+4)
1
()
d ((1vg) (1+1))
=)
Kl 1
“ R S
wi {1+g) {1+1)
1
. (
. & ((1+g) (1+1)) 2
‘& 1
S S —"
(1+g) (1+1)
1 1
1o- o D - )
({1+g) (1+1)) ((1+g) (1+1))
) ¢ 1 )
P S —
{l+g) (1+1)
1 1
¢ ) - .
(1+g) (1+1) ((1vg) (1+1))
1 1
v -
1 ((1+g) (1+4))9 T (e &L )
-
d - 2

- }
(1+qg) (1+1)
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1

R e —!

(1+g) (1+1)

L ¢

1 1

{ ) (
1) p (1+g) (1+4) ((1+g) (1+1))

ary)

1 -
1 - - )
{1+g) (1+1)

30 that, substituting (27), (28) and (32) into (26):

1+g 1
A = CA [ A
k 0,k 1rg

19

A
+ DAOl k¢ (——-«—-———*—TM-"}

R e

(1+g) (1+1)

1 1

{ }
1 {1+g) (1+1)
.

- ) o {

L {32)

( )
(i1eg) 3+i)) 9T

d 1

a - 2

)
(1+q) (1+1)

1

1 = )
» ((14g) (1+1))
* NAG L —— ) .
1 - —

(1+g) (1+1}

TRUE VALUE OF THE ¥IRM

The true value of the firm is the prresent value of the
remaining cash flow streams of its current projects.
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- . —

The value of the remaining cash flow streams of a project at
the end of year i of the project is:

v

1R pegel (141)

In appendix 4 of the thesis (the firm in staticnar; state)
the project value was expressed in terms of the initial
project investments in the three “ypes of assets. This
derivation also aplies to the growing firm and will not be
repeated here. From appendix 4:

- 3
Vg g =GRy (1%d)

t 1,
*ORG (== (= =)

t 1 4L
e - = - =Y a - =
da.r 1+r i
+ )
1+i
1o~ et
1+

A 3
+ NAG  (144) e (38)

The value of the firm is the sum of the value of its current
projects, or:

vV, = V

X o,x *

Vl,k“l - Vz,k-z F oy + Vd'l,k*{d—l)
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o4
- CAoyk(Léi)o
t 1
A a
+ DAR | ((—) (1 = (=9
0k d.r 1+r
t 1 1+i
)1 - (w0 - — Y a - (e
o l+y 1+r
+ =) oo
i+l
1= (eyd ;
1dr
A Q
+ NAS L (14D)
+ «’:Ac'k*l(hri)l
t 1
A d-1
+ DAL L () (1 = () )
0. k-1 d.r 1+r !
H
t 1 PR S
el - ey (1 - - ey 3 '
d.r 14y 1+r %
+ ) |
1+1 H
P e
14y
A ; 1
* Ny k-1 (D)
PO '
fo
O
Fererasrraes b r e ke et b by .



d-1
+ CAO,R-(d~1)(1+i)

t 1
A R
s DAO,k—(d-l)((;T;)(l (I;r) )

- t 1 i+d
¥t - 1 - =%y a - b
d.r 1+r 1+r

* }
1+i
P
1+r
RN N
MR xe(a-1y (14D) L. (38)

But, because each project is (l+g) times larger in veal
tarms than the project starteu a year before:

CA
. 0,k

CA
0/k-1 (1+g) (1+1)

CA

Chg, k-2 = 2.k 3

: ((L+g) (1+1))
CAO
FSOVOSPUUI. - ... S
Ay mram1) ( 4=7) .. (36)

((l+g) (1+1))
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Similarly:

A
DAy, k= (d-1)

And:

A
BAg, k- (d-1)

0.k
(1+g) (1+1)

Mo
((1%g) (1+i))?

A
DAO X

(e )

((1+g) (1v1) 47T

A
Mok
{(1+g) (1+1)

F3
YAy K
((1+g) (1+4))°

A
HA
0,k
(WA‘..._._‘._LH,..‘ - )
((1eg) (1rin) ot

e (37)

... (38)




Substituting (36), (37) and (38) into (lu}.

t 1
A d
+ DAY p{{—) (1 = (—)7)
0.k d.r 1+r

t 1 1+i
%1 - (11 - % a - P
d.r 141 1+r

* )
1+i
1 - =y
1+r
+ NAO,k
CA
)
(1+9)
A
DA’ t L
S L L N T Ry S Lt
{{1+g) (1+1)) da.r 141
t 1 .
i - —o - =m0 - —mh
d.r 1+r 1+r
+ )
1+1
1. (=t
i+r
A
NA
+ (..._OL!S)
(1+q)
+ fe s s ms s s et s certea e annas arscenenns reserseennen
S R R R
R R N T Y F S A AT
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CAo,k
+ B
(14gn 971
mg‘ ’ ) t ) T,
+ e 2 () (1 = Y
((1+g) . i) 1 d.r 1+r
t 1 144
0¥ a - - ) a - Y
d.r 1+r i+r
+ )
1+i
1 - )2
14+
A
A i
0,k
+ (~—--La:*) S
(1+g)®t
And therefore:
d-1 by
L P e ,
T mwd 14g x
1.
1 - (“)k‘m
d-1 i+r

A t
+ DA () I ()
Ok Tar me0  ((1+g) (1+E)™

1+4

t. 1
A
PR S S R
d.r 1+y a~-1 14w
¢ I ()
1+ 4 m=0 (1+g)
i~ )
1+r
-1 1
N - (40)
T om0 l4g
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But:
1
a1 s SRl vl
- .
I s HE T Cee——)
T=0  1l+g 1
1= ()
1+g
1+g 1
= - =Y (a1
1+g
And:
1
R
d=1 1+
e
m=0 {(1+g) (1+1))
AL Y- I S L
m=0  ((1+g) (1+41))7 1er  m=0  (l4g){ivl)
1
Y SR
. {1+g) (1+1)
1
1= )
(1+g) (1+1)
(1+1)
T - - e
1, (1+9) (141)
et R CE))
I+ {1+x)
1 -

(o
(1+g) (1+1)

254

i
|
|




3

‘\,
el
3
And:
1+
1 - i
d-1 1+1
, x
4 m=0 (1+g)m
d-1 1 1+i , d-1 (1+r)
T e S e e
m=0  lég 1+r w=0  {1+g) (1+1)
+eg 1
= - Y
1+g
(1+1)
- (———-—-N-*)d
* Wiy (1+g) {1+1)
P = )7 ) << {43)
5 1y {1rr)
-
(1+q) (1+1)
—




Substituting (41), (42) and (43) into (40):
1+g 1 4
Vi = (——)(1 = (——)")CA
k a 1rg 0,k
I
t (1+g) (1+1)
+ (=) ¢ }
d.r 1
1 - (—)
(1+g) (1+1)
(1+r)
- (—'_'——)d
14 (1+q) (1+1}
B o B SR
1+r {1+1)
(1+g) (1+1)
t 1
O Il s )
d.r 1+r 1+e 1 q
R ¢ ) (=) (1 = (=)}
1+i a 1+g
1 - ()
1+x
1+i
-
1+t
l -
(1hyg) (141}
1+g 1
D R e L L. (44)
g T+g T
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ACCOUNTING RATE OF RETURN

The accounting rate of return is calculated on an after tax
ba-is so that it can be compared to the internal rate of
return which have also been definec on an after tax basis.
To calculate the conventional accounting rate of return, the
accounting profit after tax (19) is divided by the book
value of assets (33), or:

ROI = -—2i2 ... (45)

PROFIT ON VALUE

‘“his alternative measure of accounting rate of return is
also calculated on an after tax basis and is the accounting
profit after tax {19) divided by the true value of the firm
(44), or:

POV W Bl .. (46)




SUMMARY

The conventional accounting rate of return of the theoreti-
cal firm paying company income tax is given by:

ROI = ~H% ... (45)

An alternative measure of accounting rate of return for the
theoretical marginal firm paying company income tax is given

LA by:
|
. T
E
. pov = -Kfl_ ... (46)
. v,
where:
{i1+g).r 1
Ty, = ()1 - (—)%ea
K+l . o 0,k
t 1
P Nt Ry )
(1+g) (xr~1) 1 d d.r 1+r
+ (¢ v - —a9 , )
9 1+g LS
I o
T+r
1
. ) ;- s
w N 1-t ((1+g) (141)) 9 S
- ()
T N 0,%
Lo-
(1+79) (1+1)
! (1+g) (r=1) 3
( Y- = hmad .o (19)
[} i+g '

S

;
|
|




¥
: ‘ .
e .
T “
And:
1+g 1 a
A, = CA (—) (1 = (—)7)
k 0,k g
) |
A
+ DAO'k((*—“-—-“l——“-u)
1 - E—

)
(1+g) (1+1)

i
i
1 1 .
|
|

( o \
& (1+q) (2143) ((14g) (1+1)) 07T
- A
R ————
(1+9) (1+4)
1
| R S — 5
N ((1%q) (1+1))
+ NAOIK(__ . ) Lo {37 L
-

S
(1+g) (1+1)
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Ari:

+

i
1
e} {1 = L) THCA
g ) O,k
1
1o~ ’:“——————)d
t (14g) (1+4)
{{(—) ((
d.r 1
AR S ——
(1+g) (1+1)
(1+r)
1~ 3
i {Tagy {144}
- (¢ J— ) a (____, e e . -
1+r (14x)
1 -~ ]
(1+g) (1+4)
t 1
B e b
d.r ity l4g 1
(o i ) () (1w () )
144 4 g 1+a
1o ()
1+r
(1+1r)
I 8
1+i (1+g) (1+.)
S Ly yoah
141 {1+r) e
I ()
(1+g) (1+1)
Poa A
R S AR L VN L.y d4)
1+g ’
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THE CTHEARACTERISTICS OF SINGLE ASSET FIRMS

The characteristics of the theoretical firm is the weighted
averayge of the effects of the different types of assets the
firm employ. As an aid to the understanding of the charac-
teristics of the multi-asset theoretical firm the charac-—
teristics of single asset firms consisting of either
current, depreciable or non-depreciable assets will be
studied.

For the 100 percent current ssset firm:

fubstituting into (19), (33) and substituting this in turn
into (4%):

{1+g).r 1 a
fromrme) (1 (=) )R
9 1+g !
ROT = )
1+g

() (1 -
g

Ce.(4T)

Similarly, from (19), (44) and (46):

(1+g).r
(o)
g9
POV m (e -
1+g

L)

From (47) and (48) it is clear that both Lhe variants of ARR
egqual TRR for tha tax 100 percent current arcet [irm, as was
also the case for the flrm not paying tax (see figures 3.1
to 3.14 in thapter 3 of the thesis) and for the staticnary
firm (see apperdix 4).

For the 100 percent non-depreciable asset firm:
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i \; THE CHARACTERISTICS OF SINGLE ASSET FIRMS

The characteristics of the theoretical firm is the weighted

average of the effects of the different types of assets the

i firm employ. As an aid to the understanding of the charac-
teristics of the multi-asset theoretical firm the charac-

: teristics of single asset firms consisting of either

; ' current, depreciable or non-depreciable assets will be

N { studied.

. For the 100 percent current asset firm:

A A
DAO,k NAO,k = [«
Substituting into (19), (33) and substituting this in turn
b into (48):
o (1+g).r 1y
— P - ) TICR,
1+g !
o ROI = ¢ )
T 149 g
- (== {1 = (=) CA,
9 1+g !
g
= = r el (475
o
“\»»% Similarly, from (19), (44) and (46):
L
N
{(1+g).r 1 4
¢ Y- () YCR,
. 9 1+g !
- ROV = )

i+g 1 q
: == = (= hea,
g i+g ’

k

o - r ... (a8)

From (47) and (48) it is clear that both the variants of ARR
H equal fHR for the tax 100 percent current asset firm, as was
also the case for the firm not paying tax (see figures 3..
to 3.14 in chapter 3 of the thesls) and for the s-ationary
o Lo firu (see appendix 4).

N i For the 100 percent non-depreciabla agset .irm-
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A
CAD,k = DAO,R - 0

From {19), (44) and (46):

{1+qg) (r-i) I .
) (1 = (=) Sy nal
9 1+g !
POV = )
1+g 1
) (1 = ey Gy wad
9 1+g '

k

= (r-i) e (49)

From (49) the firm consisting of only non-depreciable assets
has an ARR (expressed as a percentaje of the true value of
the firm) equal to the difference between the IRR and the
inflation rate., This is the same as the ruesults obtained
for the firm not paying tax (see figures 3.8 to 3.14 in
chapter 3 of the thesis) or the firm in stationary state
{see appendix 4).

For the firm consisting of only depreciable assets:
A
Chg,x = Dhgx = O

Substituting into (19):

14 1
1o () - ()
d.r 1+x

(1+g) (r-1i) 1
Erpy = (e (1 = — %) )

] 1+g 1+31 4

1 )

14r

1
1 = )
1-t ((1+g) (1+4)) A
= (=) )IDAy ... (50)
d 1 ‘

| Cova——
(Leg) (2+1)

And, substituting into (44):

e



o, ,
e
. x E &
H
IO I8 | 1
# i 1o~ (“——“—_—“)d
- : t (1+9) (1+1)
L i Ve = (=)L )
] i d.r 1
: 1 - ()
{1+g) (1+1)
$i
: (1+1)
i - SERAR B
1 )dz (1+g) (1+1) )
[Rro—
1+r : {1n)
1 - T ———
(1+g) (1+1)
t 1
1= (1 - =Y
- . d.r 1+r 1+g 1 d
p + ! o ) (=) (1 = (:"*) )
. + he']
- T
7 e
(141)
1+i v (?3 )(1+i))d
. +g
. - % ;))mgk Lo (51)
14r {1+r) ’
1o (e )
(1+g) (1+1)
Lo in the case of depreciable assets with a very short life d=1
‘ (the shortest life allowed for under the assumptions of the
%ﬂ o model). Substituting into (50):
t 1 -
, o= (=) {1 - (—))
wr < . (((1+g)(r—i))( A 1 r 1+r )
: : 4 = e} (1 1A
: : k+1 g(1-t) 1+g ' 1+1
. T - (—1-—*)
: +r
} ,
L 1 - .._______i__...)
t“ i-t {1+g) (1+1) A
B st B ALk |
1 - - |

: (- }
i (1+g) (1+1)
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TR AT

1+r

t v A
= (=) (1 = (=) (—)) ¢ - (1-t)) DA,
r i+r ’

)
r-i

A
w {14+~ t -1+ t)DAO,k

A o
= TLDAy g Co (52)

Andg, substituting into (51):

1
1= ()
t (1+g) (1+1)
R I e
x 1
1 -

e e———
(1+g) (1+1)

(1+r)
T S,
1 (1+9) (1+1)
- )¢
1+t {14y
1w (e
(1+g) (1+i)
t 1
1- (= (-}
r l+g
+ g e Y (=) (1 = (——))
1+1
L
41
{1+1)
T~ -)
144 (1+g) (1+1) A
R e B 6 DA,
1+y (1+1) ‘
1 - o)
(1+g) (1+1)
t 1 t 14r 1+i A
e B O e B & B O B e A% (=)} IDA,
r 1+r atr r-i 141

[
G
s

g



s 2

£ A
= (=) + 1 =~ (=—))DA; 4
1+r 14x ’
= DAy ... (53)
And therefore, substicuting (52) and (53) into (46):
r.oAh
POV = (——pot®)
DAA
0,k
= r Lol (54)

This is the same as for the 100 percent current asset firm i
{i¥). Depreciable assets w'th a short life therefore |
zop.¢r 7tk es the nature of curvent assets {(in their influence i
on POV).

In the absence of grcwth * : lepreciable asset firm has been
found to apprcach the ua: 2f non-deprecizble assets as
the life of the depreciable w«ssets incresses (see appendix
4} . This does not hold for the growing tirm as will be
shown below.

As the life of the depreciable assets increases d approaches
infinity. “rom (51):

T (1+g) (r-1i) 1 - 0(1-0)
E = ) (1-0) ¢ )
k+l q ’ L - 9
1 - 0
A !
- {0} (— VIDRy
1 - —_—

{1+g) (1+i)

1+

g
= () (x=1) DAY
9

0,k

(For g, r and i positive and r greater than i.)
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similarly, from (52):

1 - 0
Ve = ((0) ( ()
k 1
I SIRE——
(1+g) (1+1)
el b e
1+r (i+g) (1+1)
' (1+1) ’
1 - (]
{1+g) (1+1)
1~ 0{1~0) 1+g ER
=) () (12 () )
1-0 g 1+q
4 _ Pa
(1+g) A
- ) } DA’
(1+1) 0,k
- )
(2-g) {1+1)
- ¢ o - 0
= ((0) (¢ ) -
1 (1+1)
= () 1 = (e
(1+g) (1+1) {2+4g) (1+1)
1 - 0(1-0) 1+g o - o0 A
- ) (=) (1-0) = (] } } DA
1 -0 g (1+1) ‘!
I ()
(1+g) (1+i)
1+g
= ('ﬂ--—)Dtl\‘f;K L. (B6)
g ’

(For g, r and i positive and v greater than i.)
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8o that, substituting (55) and (56) into (46):

1+g A
() {£=1) DAO
g '

3
POV = (e o)
14 A
1 (——) DA
PR Y
= (r=i) e {B7)

This is the same as for the 100 percent non-depreciable
asset firm (49). Depreciable assets with an extremely long
life therefore approaches the nature of non-depreciable
assets (in their iafluence on POV).
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APPENDIX 6

NUMERICAL ELAMPLE SHOW. ‘LATION OF ROI, A/V AND
POV FCR A GROWING FIRM .. * TAX

This appendix presents a numerica. . le showing the

calculation of ROI, A/V, and POV for & . rm with a specific
asset structure, project duration, IRR, tax rate aad growth e
rate, operating under a specific inflation rate.

The calculation follows the same lines as the mathematical
derivations presented in appendices 4 and 5 and can there-
fore serve as bovh an aid to the understanding of the
mathematical derivations and as a procedure to validate the
results.

Because this example was produced on a computer "spread-
sheet" it jis possible to repeat the calculations for dif-
ferent asset structures, IRR’s, inflation rates, tax rates
and growth rates. The procedure has been set up specifi-
cally for firms with four-year projects and the complete
spread-sheet has to be redefined if the project length is
changed.to evaluate the effect ot different project dura-
tions. It is therefore not a convenient method for evaluat-
ing the effect of different project durations and it would
for instance be very cumbersome to use this method to
generate the data for figures 4.1 to 4.4 of the thesis,

The numerical example presented below applies to a firm with
a project asset structure of 50 percent current assets, 30
percent depreciable asse.s and 20 percent non-depreciable
asgets. The firm has a project life of four years, has an
IRR of 20 percent per year and a growth rate of 5 percent
per year. It pays 40 percent income tax and is operating
under 10 percent per year inflation.
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INFLATION, DISCOUNT, GROWTH AND TAXATION RATES

Inflation rate:
Discount rate:
Growth rate:
Rate of taxation:

10 percent
20 percent
5 percent
40 percent

PROJECT ANALYSIS

The project hus a duration of four years and consists of:

a 50 percent investment in current ascets
a 30 percent investment in depreciable assets
a 20 percent investment in non-depreciable assets

Project cash flows:

year 0

year 1 year 2 year 3 year 4

Investment:
~urrent ~500
duprecizble ~300
non-depreciible -200

Additional
investment in
current assets

Wound-up value:
current
non-~&Lepreciable

Depreciation
tax shield:

Sub-total -1000

Presoent value:
year(-1):-479.214
year 0: -575.057

Trading surplus
{after tax):

-60.5 ~66,55

732.05
292.82

30 N 30 30

-20 ~25

~30.5 988.32

195.6423 215.2065 236.7272 250.3999

TOTAL CASH FLOW: ~1000

17%.6423 190.2165 206.2272 1248.719

Present value,
total:

5.4E-14 (This figure should be equal to 0)
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CALCULATING ACCOUNTING PROFIT

The accounting profit of year 1 is calculated. The firm then
has four current projects. These are the projects initiated
in years (~-3), (~2), (-1}, and (0) respectively.

The trading surplus asscciated with the project initiated in
year 0 is: | P

year 0 year 1 yrar 2 vear 3 y<ar 4

——— - H

after tax: O 195.64%3 215.2065 236.7272 260.3999

before tax: 0 326.0705 358.6776 394.5453 433.9999

The project initiated in year (~1) is smaller than the project |
initiated in year O by a factor of :0.865800

Year 1 reprasents the second year of this project, and the
trading surplus is therefore 0.865800 times 358.6776
or 310.5437

Bimilarly for the r'her two projects, so that:

Trading surplus (barore tax):

Project initiated in year (0): 326.070%
Project initiated in year (-1): 310.5433
oroject initiated in year (-2): 295.73356
Project initiated in year (-3): 281.6720
Total trading surplus: 1214.041

Depreciation from project initiated in:

year (0): 0.25 of 300 is 75

year (~1): 0.25 of 259.7402 is 64.93506

year (-2): 0.25 of 224.8833 is 56.22083

year (-3): 0.23 of 194.7041 is 48.67604

Total depreciation: 244.8379
heorn ing profit.

Total trading surplus: 1214.041
Minus total Jdepreciation: -244.831
PROFIT (befors tax): ;2573535
TAX (& 40 percent) 387.6838 i
PROFIT (after tax): 581.5287
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CALCULATING BOOK VALUE

The book value of the firm is calculated at the end of year 0,
when there are four projects contributing to the book assets.
These are the projects initiated in years (-3), (-I), (~1)

and (0) respectively.

The project initiated in year (~1) is smaller than the project
initiated in year 0 by a factor of: 0.865800 The init 1
investment associated with the project initiated in yea: )
can therefore be determined by multiplying the amounts inve ted
in year 0 by: 0.865800

fimilarly for the ocher projects, so that:

Project initiated Initial investment
current depreciable non-depraciable
year (0) 800 300 200
year (-1) 432.9004 259.7402 173.1601
year (-2) 374.8055 224.8833 149.9222
Year (-3) 324.5069 194.7041 129.8027
Project initiated Book value
current depreciable non-depreciable
year (0) 300 200
year (-1) 194.8081 173.1601
year [~2) 112.4416 149.9222
year (-3) 48.67604 129.8027
Sub totals 6558.9229 652.6851
TOTAL BOOK VALUE: 3170.432
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CALCULATING TRUE VALUE

The true value of the firm is calculated in year 0. The true
value is the present value of the remaining cash flows of the
firm’s current projects. The relevant progects are those
initiated in year (-3}, year (-2), year (-1) and vear (0)
respectively. The project initiated in year (-l) is smaller
than the project initiated in year 0 by a factor of 0.865800
The cash flows can therefora be determined by multiplying those
initiated in year 0 by this factor. 3imilarly for other
projects, so that:

Project initiated in: Remaining cash flows

year 1 year 2 year 3 year 4

year (0) 175.6423 190.2065 206.2272 1248.719
year (-1) 164.6810 178.5517 1031.142
year (=2) 154.5902 936.0543
year (-3) 810.4366
TOTAL CASH FLOW 1305.350 1304.812 1287.370 1248.719

The value of the firm is the present value of these cash flows,

TRUE VALUE OF FIRM 3341.116

CALCULATING RATIOS

ROI(%) = 1B.34216
A/V(%) = 94.89139

POV(%) » 17.40513
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AFPPENDIX 7

! DERIVATION OF THE RETATIONSHIP BETWEEN THE INFLATION RATE
: AND THE PRICE~EARNINGS RATIO

This appendix uscs the theoretical relationships developed
in chapter 3 of the thesis to determine the relationship
between the inflation rate and the price-earnings ratioc of
the theoretical firm. The appendix is referenced in section

' 5.3.3 of the thesis.
’ The accounting earnings of a firm is given by (see chapter 3
§ wnd the derivation presented in appendix 1):
é Epey = d.r.cao,k
L
-
v r-1i 144 1
TR Te— B e R e B B
‘ 141, da. 1+4
1 - ()
o 1l+r
SUN .
- + d. (r-1) .NAD (1)
: P,k :
where: '
CAy o = initial investment in current assets for the
' project initiated in year k
d = duration (in years) »f the projects makir up b
; the firm
Dag x = initial investment in depreciable assetec ° e
’ project initiated in year k
Bk+1 - accounting profit in year (k+l)
N i = inflation rate
, ' NAg k™ initial investment in non-depreciable assets - r

the project initiated in yeur k

r = IRR of projects (and firm) !
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The price «f the total firm will in an efficient market
ejqual the value of the firm. This is given by:

Vk = dCAO x
d 1+t
4+ DA { - —
0.k 141 a r-i
1- (=
1+r
A
4 aNNg e t2)
where:

Ve = true value of e firm

The earnings yield of this theoretical firm is then given
by:

EY = (Ek+1)/(vk) cee (3)
The price-earnings ratio is the reciprocal of the earuings
yield, or:

P/E = 1/(EY) = (V,)/(E L (4)

k+1)

Substituting equation (1) into (3) and rearranging:

BY ~ driOhg
a.(r - 1) 1. 1
( ———— (e 1= (— Y ) -DAD K/ (v
1+, a.i 144 ’
1 - (=)
1+r

%)

+ d.(r-i).nag,kz(vk) et
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in ordar to simplify the expression the following variables
are defined:

d.CA
. = 0,k
cA v
k
nah d 141
. Bop = .__.0.;1’-.,,(,“ — o —)
. H 144 a t-i
1= (=)
[ 1+r
: A
. ¥A ?.(r-i).NAo M
, Yk
P
where:
Scar Spa and s

represent the proportior~ that current assets, depreciable
assets and non-depreciable sssets make up respectively of
the total value of the firm, and therefore:

‘CA + LY + “NA = 0
Substituting into (%), rearranging and simplifying:

£ EY = T.8ap + rDA'BDA + (v:~i).sNA

where:

d. (r-1) 1+i 1,
e - =)l s ()T
141 4 4.4 1+3
1 - (=)
1+r
£ = )
DA d 141
1ei r-i
1 - (=
1+r
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S0 that tae price-earninus ratio is given by:
1
# P/E = SER—
iy o+ rna'“na + (r—i).sNA | i
As an aid Lo the understanding of the price-earnings fune-
tion the characteristics of the depreciable asset earninas
yield factor will now be investigated.
In the case of deprecisb.e ausets with a very long | fe, d
approaches infinity and:
d.(r-1)  1+i | i
i (3,0 ) .
10 d.i
Lim (£.,) e ——
N dpwe DF a1+
’ 1-0  rei /@
» d. {c-1) {r=1i) g

- “ {%

1 ac(r-i) -1+ 4 i
d.(r-1)2
do(r=-41) - 1 + i

whicn is of the form infinity/infirity and therefore (L/Ho-

pital}:
. lim (e tr-1)? N
n I B e e
e o0 oA r-i



/ ’
e
¥ P
I
In the case of depreciable asset: with a very short life,
d=1 and then:
r
r-i 1+i
- (1 ~ —)
1+i i 1+i
[ —
1+r
£ -
ba 1 1+1
. 1+i r~i
. 1 - —
N 1+r
v
- B i
-
7 r-1 1+i 4
(r~1}/(1+r) i1+
¢ - l+r 1+1
" r-i r-i
b = 1+r -1
= r

i
:
i
:
i
1
;
|
i
1
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In the absence ot inflation:
N d.r 1+ 1 - (1+ip1d
s 1 - (141) -d d.i
1im (fa,) =
imo DA d 1
1 - (1ep)9 r
1+ 4 - (ar1)ted
where 1lim ———m—————
iwo d.1
is Hf the form 0/0 and therefore (L’Hopital} is equal to:
e -a
P 1oz (1-d).(144)
e 1
d
and therefore:
&
lim £ = r
ipe Da
T

P
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APPENDIX 8

RESULTS OF THE LINEAR RECRESSIONS OF INFLATION RATES AGAINST
EARNINGS YIELDS

This appendix presents the full results of the linear
regressinns referred to in section 5.4 of the thesis.

The variables reported in the appendix refer to the follow-
ing:
RSACOM: South African earnings yield (commercial shares)

RSAFIN South African earnings yield (financial shares)

RSAIND South African earnings yield (industrial shares;
RSAINF South Efrican inflation rate

SECC Transformed variable, South African earnings yield
(commercial shares)

SEFC Transformed variable, South African earnings vield
(financial shares)

SEIC Transformed variable, South African earnings yield ;
(industrial shares) 5 N

sI1CC Transformed variable, South African inflation rat:,
to be regressed against the transformed earnings
vield (commercial shares})

SIFC Transformed variable, South African inflation rate,
to be regressed against the transformed earnings
yield (financial shares) S
8IIC Transformed variable, South African inflation rate,
to be regressed against the transformed earnings
yield (industrial shares)
UKE/Y UK earnings yield
UKE?® Transformed variable, UK earnings yield
UKIC UK inflation rate

UKINF Transformed variable, UK inflation rate
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UK {FT=500) EARNINGS. Y(ELD

SMPL 1 - /2
282 Observations
LS // Dependent Variable ls UKE/Y

P NI T T T T T T T LT T T T T T T T Ty Py e e

VARIABLE COEFF{CIENT $TD. ERROR T-STAT. 2-TAIL SiG.
AR AE R AN ANEEEEAEA RN EANTEIAEECAARANEENEENASECEYCIRSIISSAAISTATRE
C 4,9336714 0.4277%82 11.534839 0.000
UKINF 0.6819169 0.0380870 18.186770 Q.00
MG R EARmEENErESAYEREEREE TR CREI S RECNSEIRLNSORSAESSSSHENAEASSUsIARD
R-rquared 0.568089 Hean of dependent var 11.54230
Adjusted R-sjyuared 0.5€7265 S.D. of uependent var 5.430890
S.E. of regression 3.572284 Sum of squared reaid 3190.484
Durbin-Wataon stat 0.12692% F-atatistic 330.0318
Log liveiihood ~B77. 4233

P R L e L L e T T T T T T E T LT

GENERALISED DIFFERENCES

SMPL T - 254
251 Observations
LS // Dependant Variable is UKEC

B R R N A R R R RS R I NN AR NN T I NN TR IA AR AN S IRNA S ECINERRTE RS

VARIABLE COEFFICIENT  STD. ERROR T-STAT.  2-TAIL S1G.
R R B RN R SRR NS AN IS NA IR EAEECESACACANAANFAGRACRAEET R AN TS R
c 0.5187183 0.0937148 5.5350637 0.000
UK1IC 0.3592153 0.0878905 4.0870782 0.000
B RN NN e NS RSN R UAN RN R RSO NS SN NASERRUEITYMANSANGENCCEENSANmTIAZSNE
R-squared 0.062868 Mean of dependent var 0.736822
Adjusted R -squarcd 0.058104 8.D. of depandent var 1.258238
8.E. of regression 1.220489 Sum of squared resid 370.9088
Durbin-Watson stat 1.648732 F-statistic 16.7042%
Log tikelihood ~406.1616

R R L L P R T L L LT L LT Ty
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SMPL 1 - 213
213 Observations
L8 // Dependent Variable 1s REAFIN

RN S E R AN RY RN IN N NN TN RN T SNSRI AN SN N ES N RN CANNRARANERD NS

VARIABLE COERFFICIENT STD. ERROR T-8TAT. 2-TAIL sIG
FE N R R AN NG IEA AN AN NS NSNS SRR ANA AN NN SRR RS TR NS
C 5.8820340 Q.82231688 7.4287783 0.000
RSAINF 0.4832430 0.0671898 7.3410338 0.000
BN N B ERE TS AENBEEIAEADANNNAEUENYI NSNS Y IENESNINS NSNS ANSRTEARRD
R-squared 0.203 .5 Mean of dependent var 11.57182
ndjusted R-squared 0.199670 §.D. of cdependent var 4.360344
8.E. of¢ regresalon 3.800814 Sum of squared resid 3210.650
Durbin-Watson stat 0.051528 F-gtatistis 53.89078
Log likelihoad -~801.1817

B T L R T  E T T T T LT T T T

GENERALISED DIFFERENCES

EMPL - 212
212 Ooservations
LS // Depwvdent Variable is SEFC

GRS SRS EEEANNAMCEAD SRR ICAN IR ISENAFC USSR ARRER TSI RN IAT AW AN

VARIABLE COEFFICIENT  STD. ERROR T-§TAT.  2-TAIL $1G
NG EEIMMNHANSUSEAESEiSEsSUNNESNSSMFNRRSNNRNEYSSEONEARIGEsIEeERaD
c 0.2364024 0.06808531 5.5463308 0.000
SIFC -0.06418178 0.0743838 ~0.85634407 0.873
u..-u,'.u-u.g-...--."--.‘--u.-‘,¢-“w-.---,.-...-...-...-‘...;:::;;
- 9.001508 Mean of dependent var C. 3%
id:::::;dR~-qulrtd -0,003248 §,D. of dependent var 0. 788635
$.E. of regression 0.780918 Sum of squared resid 131, 3848
Durbin-wWatson stat 1.48%703 F-statistic 0.317468
Log likeilhood -250.0825

™
A NHEASSEAEEANONEEEEIUCUSNISAANGACMEESREISASSARERTNNSSSEERNSRIARSRY
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3MPL - 213
213 Observations
L8 // Dependent Variabie is RSAIND

N L RN NN RN RN SIS AR NNEEC T RN R AN NSRRI EATNEAECITAR RN I UAESS IR R AN

VARIABLE COEFFICIENT §TD. ERROR T-STAT. 2-TAIL $1G.
E e N NN OER N EANNRANLE AN NS INAN NN USROS AN SNINESTSNIRANZIES
[ 10.859846 1.1738043 9.08042114 0.000
RSAINF 0.301€537 0.0858(74 3.1448325 a.002
s e R EREEEE AN RELN NSO ERNENCN RN NANI RIS ANSRRANSEETASATEEECRANNS
R-squared 0.044776 Mean of dependent var 14.150%4
Adjusted R-squared 0.040249 €.D. of dependent var 5.8842072
$.E. of regreesion 5.5688636 Sum of squared resid 8543. 048
Durbin-Watson stat 0.0337486 F-astatistio 2.890601
Log likelihood ~668.08822

T e L P L P T L L)

GENERALISED DIFFERENCES
TRANSFORMED VARIABLES

SMPL - 212
212 Observations
LS // Dependent Varlabie is SEIC

A NN AR AN RN AN RS RMAE IR AN AR R AU RIS TN DL AL BN RS AEIIRDTE

VARIABLE COEFFICIENT 8TD. ERROR T-8TLT. 2a-TAalL §1G.
M E S DR AN KRN EEED TSN RAU SR AN AN YN SRS A IS NS EERTARALADTIES
c 0.2421283 0.0730047 3.31687104 0.Cot
stic 0.0233406 0.0941311 0.2479585 0.804
RN SN R EMANREA NS EESUTCIRAEAEEIENRARANRNANSERASIAEESSRAAsBEIAREE
R-squared 0.000203 Meaa of dependent var 0.248203
Adjusted R-squared -0.004468 §.D. of dependent var 0.999278
3.E. of regresgiion 1.0014867 Sum of gquared resid 210.6167
Durbin-Watson stat 1.813462 F-gtatistic 0.061483
Log likelihood ~300.1211

RS R NN NN CETE RSN NN EC NN IN AT O RAR A CIRNEEEARNE B AR E AN RNAER
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SMPL Lo~ 213
213 Ubservations
LS // Dependent Veriable is RSACOM

B T L L R L

VAR!ABLE COEFFICIELT 8TD. ERROR T-STAT. 2-Tall 816G,
B Ll L Ll L L T L T e
[ 10.118087 1,48097834 6.8312245 0.000
REAINF 0. 44237452 0.1182780 3.7088029 0. 000
R E AN EEEEANEEN PAREAEERAR RS AT R R NAEGENEANENAREESEEACIINREEO AN
R-squared 0,.06120¢ Mean of dependent var 15.23817
Adjusted R-squared 0.0856782 §.D. of dependent var 7.130033
8.E. of regression 6.824787 Sum of squared resid 10117.83
Durbin-Watson stat 0.039911 F-gtatistic 13,78522
Log likelihood ~713.4081

R L e T e T I T TN T T m

GENERALISED DIFFURENCES

SMPL 1 - 212
212 Observations
LS // Dependent Variabdle ig SECC

A E N R AR TR AR RN AN USSR AR NI IR SN R AN AN SN AR MR N A B R N TR RS

VARIABLE COEFFICIENT STD. ERROR T-STAT. 2-TAIL 8iG.
DR AR ANER S AN EANI ARSI AR RAR AN S AR SRR SIS UM RAA SR AR RY
c 0, 2525548 0.1015814 2.408580861 0.013
gice 0.2084734 0.1289463 1.5934808 o.o111
EuA e AT NI EENERES ABEA TN TR NNA TN NS RN ST AAANNEI IS ATARARNTS
R-squared 0.0311947 Maan of dependent var 0.313287
Adjusted R-squared 0.007242 8.D. of dependent var 1.376148
S$.E. of regression 1.371154 Sum of squared resid 3ga, 8131
Durbin~Watson stat 1.418297 F-atatistic 2.839180
Log likelihood ~366.728€

B T T T rr L e L e L A e R e Ll it
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APPENDIX 9

DERIVATION OF RELAITIONSH.PS USED TO DETERMINE THE PROJECT
DURATIOM

This appendix presents the derivation or relationships that
make it pussible to determine the project duration of a firm
from depreciation data in its annual financial statements.
The appendix is referenced in section 6.2.1.4 of the thesis.

Fur a firm with a life ot depreciable assets of d years (and
therefore project duration of 4 years) the total cost of
depreciable assets is given by:

c A a
DAY = DAL, o+ DAY Ly eee

A
* DRy x-(a-1)

But the firm is operating under a constant inflation of i
per year. Then, assuming steady statz and no real growth:

DAA

A e = (yDAd e (1+1)9 1pa
, ,

A
1 0, k-(d-1)

Therefore:

o
DAk = DA

1+i 1

A a

w DA (e} {1 = (o) )
Ok g L+i
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From the expression for the nccountirg »rofit of the firm
discussed in section 3.3.7 f the tkusis 'the derivation is
shown in appendix 1, equation 11) the annual depreciation of

depreciable assets can be shovn to be:

i+t 1
DA = DAL () (1 - (—) %)
*Tdad 141
S0 that:
pal
—) = d
th

The duration of projects can therefore be estimated by
dividing the tota' cumulative depreciation by the current

annual depreciation.
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APPENDIX 10

FORTRAN PROGRAM USED TO CALCULATE THEFORETICAL AND ACTUAL
PRICE-EARNINGS RAIIOS

This appendix presents the Fortran computer program that was
used to calculate the theoretical and actual price-earnings
ratios of industrial shares on the Johannesburyg Stock
Exchange. The functions of this program are discussed in
section 6.4 of the thesis. The results obtained from the
program are presented in appendices 11, 12 and 11 and
discussed in section 6.5 of the¢ thesis.
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THIS PROGRAM COMPARES THE ACTUAL PRICE-EARNINGS RATLOS OF
INDUSTRIAL SHARES ON THE JCHANNESBURG STC™  NCHANGE WITH
THEORETICAL PRICE-EARNINGS RATIOS.

THE ACTUAL PRICE-EARNINGS RATIOS ARE CALCUL. .o ON A
BEFORE TAX BASIS FOR THE TOTAL FIRM (THAT IS, 7°TING THE
VALUE OF BOTH EQUITY AND BORROWED CAPITAL I " ACCOUNT}

THE THEORY USED FOR CALCULATING THE THEORETICAL PRATIOS
RELATES TO THE EFFECT OF INFLATION AND THE TYPES QF ASSETS
EMPLOYED BY FIRMS ON THE PRICE-EARNINGS RATIOS OF THEIR SHARES

*  SET DIMENSIONS OF ARRAYS »

CRAPACTER* 10 NAMES(218)

DIHENSION DEPR(218,10}, COFAS(218,10), BC(218,10), BD(218,10)
DIMENSION D(218), BN(218,10), PCR(218), PDR(218), PNR(218)
DIMENSION CUMDEF(218,10), BCR(218), BUR(218), BNR(Z18)

DIMENSIONS FOR ARRAYS READ IN WHEN ASSET STRUCTURES HAVE BEEN
CALCULATED

DIMENSION PBIT(218,10),PEXT(218,10),BORR(218,10),PREF(218,10)
DIMENSION PRAT(218,10),PMIN(218,10),5HRS(218,10),PJ(218,10)

DIMENCION OF CALCULATED PRICE-EARNINGS RATIOS
DIMENSION APE(218),TPE(218),INP(218)

B S R

* SET PRINT LEVEL «
SRR SRV

THE SETTING OF “P", TO BE DONE BY HAND, DETERMINES THE
AMOUNT OF INTERMEDIATE RESULTS TO 3E PRINTED TO THE SCREEN.
ALTERNATIVES:

* P.LT.20 PRINTS NOTHING

* P.LT.40 PRINTS AVERAGE OF ALL FIRMS ONLY

* PLLT.80 PRINTS ALL FIRMS

* P.LT.100 PRIN.S PROGRESS MESSAGE

P =90

THE SETTING OF "[SMY" SELECTS A FIRM FOR WHICH INTERMEDIATE
RESULTS ARE TO BE PRINTED TO THE SCREEN. IF NO INTERMEDIATE
RESULTS ARE REQUIRED "ISHY" 18 TO BE S&T TO ZERO.

ISHY = 166

SRR AT e

* SET INFLATION RATE *
RO e oA e dete

THE VARIABLE "FLA" I$ USED IN THE PROGRAM FOR THE INFLATION
RATE. THIS IS TO BE SET BY HAND BELOW.
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FLA = 0.1357

S R et ity

* SET DISCOUNT RATES +#
Foetedrdeie e oot Rk

THE CALCULATION OF THEORETICAL PRICE-EARNINGS RATIOS
CAN EITHER BE UNDERTAKEN FOR ONLY ONE DISCOUNT RATE OR IT
CAN BE REPEATED FOR DIFFERENT DISCOUNT RATES.

TO MAKE THE PROGRAM CALCUTATE FOR ONE DISCOUNT RATE
"IC" SHOULD BE SET TC 1 (JHIS IS TO BE DONE BY HAND BELOW).

{F THE PROGRAM CALCULATFS FOR ONLY ONE DISCOUNT RATE, THEN

THE THEORETICAL AND ACTUAL AVERAGE PRICE-EARNINGS RATIOS

CF ALL FIRMS WILL BE PRINI:D TO A FILE. FOR MORE THAN ONE
DISCOUNT RATE THESE INTERMEDIARY RESULTS WILL NOT BE PRINTED BUT
THE AVERAGE DISCREPANCY BETWEEN THEORETICAL AND ACTUAL RATIOS
WILL BE CALCULATED FOR EACH RATE AND PRINTED TO BOTH THE SCREEN
AND A FILE.

IC=0

IF7IC.NE. 1) GO TO 3

IF THE PROGRAM CALCULATES FOR ONLY ONE DISCOUNT RATE THIS RATE
("R"Y I8 TO BE SET BY HAND BELOW. IF CALCULATIONS ARE TO BE
UNDERTAKEN FOR MORE THAN ONE DISCOUNT RATE THE RANGE OF DISCOUNT
RATES 1S TO BE SET BY HAND IN THE APPROPRIATE "DO" STATEMENT

IN THE PROGRAN.

R = 0.3625

CONTINUE

* RFADING IN DATA FROM CM3 FILES »

COMPANY NAMES RLAD FROM 99

DO 90 I=1,218

READ(99,10)NAMES (1)

FORMAT (A10)

COST OF OTHER FIXED ASSETS REAL FROM 12

DEPRECIATION OF OTHER FIXED ASSETS READ FROM 65
READ(12,11)(COTAS(], )),J=1,10)

READ(65,11) (DEFR(1,J),J=1,10)

FORMAT(10F9.3)

CURRENT ASSETS READ IN FROM 38
READ(38,11)(BG(1,J),J=1, i)

DEPRECIABLE ASSETS HAVE TO BE CALCULATED FROM COFAS(I,)
AND ATCUMCLATED DEPRECTATION THAT WILL BE READ IN VROM 13 LATER.
NON-DEPRECIABLE ASSETS READ IN FROM 10

READ(' 0,11} (BN(I,J),J=1,10)

CONTINUE

IF(P LT.20) GO T0 99

WRITE(6,95)

FORMAT{' READING IN ASSET DATA')

§
E
!
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99

140

145
150

16

&

16

-

16

By

o o

180
183
150

193
195

CONTINUE

* CALCULATING THE AVERAGE PROJECT LENGTH *

DSUM USED TO CALCULATE AVERAGE OF ALL FIRMS
LSUM=0

DO 160 I=1,218

DTOT USED TO CALCULATE AVERAGE OF ONE FIRM
DTOT = 0

IN USED TO CALCULATE YEARS FOR WHICH DATA EXISTS
IN=0

DO 140 J=1,10

IF (COFAS(I,J).LT.0.001) GO TO 140

IF (DEPR(I,J3.LT.0.001) GO TO 140

DEE =COFAS(I,J)/DEPR(I,J)

DTOT = DTOT + DEE

IN=IN+1

CONTINUE

IF (IN.GT.0) GO TO 145

IF NO DATA TAKE THE AVERAGE OF ALL FIRMS
(PUT TN BY HAND)

n(I) = 12.01

G0 TC 150

IF DATA CALCULATE AVERAGE

D(l) = DTOT/IN

CONTINUE

DSUM = DSUM + (D)

CONTINUE

CALCULATE OVERALL AVERAGE

(NUMBER OF FIRMS PUT IN BY HAND)

DAVE = DSUM/218

PRINT THE DURATIONS

IF (P.LT.20) GO TO 190

IF (P.LT.40) GO TO 180

IF {P.LT.80) GO TO 162

WRITE(6,161) DAVE

FORMAT(' CALCULATE PROJECT DURATIONS, AVERAGE = ',F7.3,' YEARS')

GO 10 190

DO 164 I=1,218

WRITE(6,163) NAMES(I), D(I)

FORMAT('  ',A10, 'DURATION=', F10.6)
CCNTINUE

GO TO 190

WRITE(6,183) DAVE

FORMAT(' AVERAGE PROJECT DURATION ', F15.8)
CONTINUE

DO 195 I=1,218

IF (IC.NE.1) GO TO 195

IF (ISHY.NE.I) GO TO 195

WRITE(6,193) NAMES(ISHY), D(ISKY)
FORMAT('  ',A10,'DURATION = ', F10.6)
CONTINUE

*  CALCULATE THE BOOK ASSET STRUCTURE *

FOR EACH FIRM
289
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210
220

DO 220 I=1,218

THE BOOK VALUE OF DEPRECIABLE ASSETS HAS TO BE CALCULATED
FROM THE COST OF DEPRECIABLE ASSETS "COFAS(I,J)",ALREADY
READ IN FROM 12, AND THE CUMULATIVE DEPRECIATION FIGURE,
READ IN FROM 13 INTO "CUMDEP".

READ(13,11; (CUNDE (I,J),J=1,10)

FOR EACH YEAR

DO 210 J=1,10

BD(1,J) = COFAS(I,J)-CUMDEP(I,J))

CONTINUE

CONTINUE

CALCULATE THE BOOK ASSET RATIOS

¢OR EACH FIRM

DO 230 1=1,218

USE IN FOR THE NUMBER OF YEARS FOR WHICH DATA EXIST
IN=0

BCRT = 0

BORT = 0

BNRT = 0

FOR FACH YEAR

DO 225 J=1,10

TEST WHETHER DATA EXIST FOR THE YEAR

BTEST = BC(I,J) + BD(I,J) + BN(I,J)

IF (BTEST.LT.0.001) GO TO 225

CALCULATE THE SHARF OF EACH TYPE OF ASSETS BY DIVIDING BY TOTAL
BOOK ASSETS

BT = BC(I,J) + BD(I,J) + BN(I,J)

BCRY = BC(I,J)/BT

BDRY = BD(I,J)/BT

BNRY = BN(I,J)/BT

CALCULATE CUMJLATIVE TOTAL

BCRT = BCRT + BCRY

BDRT = BDRT + BDRY

BNRT = BNRT + BNRY

IN= IN + 1

CONTINUE

TEST WHETHER DATA EXIST FOR ANY YEAR

IF(IN.GT.0) GO TO 227

WRITE(6,226) NAMES(I)

FORNAT(' NO DATA FOR ANY YEAR FOR ', A10)

GO TO 230

BCR(I) = BCRT/IN

BOR(I) = BORT/IN

BNR(I) = BNRT/IN

WRITE THE RESULTS T0 A CMS FILE

WRITE(52,275) NAMES(I),IN,BCR(I),BDR(I),BNR(I)

275 FORMAT(AL10,” (',I12,'DATA POINTS) BOOK ASSET RATIOS: C=',

*F5.2,' D=',F5.2,' N=',F5.2)

230 CONTINUE

23

[

3
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PRINT THE BOOK ASSET STRUCTURES

IF (P.LT.20) GO TC 240

IF (P.LT.40) GO TO 231

IF (P.LT.80) GO TO 235

WRITE(6,232)

FORMAT(' CALCULATE BOOK ASSET STRUCTURES')

GO TO 240

DO 238 I=1,218

WRITE(6,236) NAMES(I),BCR(J),BDR{J),BNR(J)

FORMAT(' ',A10,’BOOK ASSETS: C= ',F5.2," D= ',F5.2,' N= ',F5.2)

230
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230

2
232

235

00 220 I=:,218

THE BOOK VALUE OF DEPRECIABLE ASSETS HAS TO BE CALCULATED
FROM THE COST OF ULPRECIABLE ASSETS "COFAS(I,J)",ALREADY
READ IN FROM 12, AND THE CUMULATIVE DEPRECIATION FIGURE,
READ IN FROM 13 INTO "CUMDEP".

READ(13,11) (CUMDEP(T,J),J=1,10)

FOR EACH YEAR

U0 210 J=1,10

BD(I,J) = COFAS(I,J)-CUMDEP/T,J)

CONTINUE

CONTINUE

CALCULATE THE BOOK ASSET RATIOS

FOR EACH FIRM

DO 230 I=1,218

USE IN FOR THE NUMBER OF YEARS FOR WHICH DATA EXIST
IN=0

RCRT = 0

SDRT = 0

BNRT = 0

FOR EACH YEAR

5O 225 J=1,10

TEST WHETHER DATA EXIST FOR "HE YE4R

BTEST = BC(I,J) + BD(J,J) + BN(I,D)

IF (BTEST.LT.0.001) GO TO 225

CALCULATE THE SHARE OF EACH TYPE OF aSSETS BY DIVIDING 5Y TOTAL
BOOK ASSETS

BT = BC(I,J) + BU(I,J) + BN(I,J)

BCRY = BG(I,J)/BT

BDRY = BD(1,J)/BT

BNRY = BN(I,J)/BY

CALCULATE CUMULATIVE TOTAL

BCRT = BCRT + BCRY

BDRT = BORT + BDRY

BNRT = BNRT + BNRY

IN=IN+1

CONTINUE

TEST WHETHER DATA EXIST FOR ANY YEAR

IF(IN.GT.0) GO TO 227

WRITE(6,226) NAMES(I)

FORMAT(' NO DATA FOR ANY YEAR FOR ', Al0)

GO TO 230

BCR(I) = BCRT/IN

BOR(I) = BDRT/IN

BNR(I) = BNRT/IN

WRITE THE RESULTS TO 4 CMS FILE

WRITE(52,275) NAMES(I),IN,BCR(I),BDR(I),BNR(I)
FORMAT(A10,” (',12,'DATA POINTS) BOOK ASSET RATIOS: C=',
*F5.2," D=',FS.2,"' N=',F5.2)

CONTINUE

PRINT THE BOOK ASSET STRUCTURES

Ii (P.LT.20) GO TO 242

IF (P.LT.40) GO TO 231

IF (P.LT.80) GO TO 235 ]
WRITE(6,232) i
FORMAT(  CALCULATE BOOK ASSET STRUCTURES')

GO TO 240

DO 238 I=1,218

WRITE(6,236) NAMES(I),BCR(J),BDR(J),BNR(J)

FORMAT(' ',A10,'BOCK ASSETS: C= ',F5.2,' D= ',F5.2," N= ',F5.2}
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238 CONTINUE

240 CONTINUE
PRINT BOOK ASSET STRUCTURES FOR THE FIRM "ISHY"

IF (IC.NE.1) GO TO 245

DO 245 I=1,218

IF (1.NE.ISHY) GO TO 245

WRITE(6,236) NAMES(1),BCR(I),BDR(I),BNR(I)
WRITE(6,241) NAMES(T)

241 FORMAT('  DATA READ IN FOR ', Al0)
WRITE(6,242)

242 FORMAT(' YEAR COST/F.A. DEPR. CUM.DEP. CURRENT  N-D')
DO 244 J = 1,10
WRYTE(6,243)J,C0FAS(T,1),DEPR(I,J),CUNDEP(I,J),BC(I, ,,"N(I,J)

243 FORMAT(' ',I2," ',5(F10.3," "))

244 CONTINUE

242 CONTINUE

*  CALLULATE THE PROJECT ASSET STRUCTURE *

DO 280 I=1,218
PCI = BCR(I)/D(I)
Fi=(1+FLA)/FLA
F2=(1+FLA)/ (D(I)“FLA®Y2)
F3=1/(D(X)*FLAWZF ((14FLAY(D(I)-1)))
PDI = BDR(I)/(F1-F2+4F3)
Fam1-((1/(1+FLA) )**D(1))
PNI = BNR(I)/(F1*F4)
PTI = PCI+PDI+ENI
PCR(1) = PCI/PTI
PDR(I) = PDI/PTI
PNR(I) = PNI/PTI
WRITE THE RESULTS TO A CMS FILE
WRITE($3,270) NAMES(1),D(I),PCR(I) PDR{I},PNR(I)}
270 FORMAT(A10,' PROJECTS: DURATION =',F5.1," YEARS, C=',
*F5.2," D=',F5.2," N=' F5.2)
280 CONTINUE
PRINT THE PROJECT ASSET STRUCTURES
IF (P.LT.20) GO TO 290
IF (P.LT.40) GO TO 281
IF (P.LT.8C) €O TO 285
281 WRITL(6,282)
282 FORMAT(' CALCULATE PROJECT ASSET STRUCTURES')
GO TO 290
285 D0 288 1=1,218
WRITL(6,786) NAMES(I},D(L),PCR(1),POR(T),PNR(L)
.86 FORMAT(AL"," PROJECTS: DURATION= ',i 2,' YEARS, ¢=',
*F5.2," Da' F4.2,' N=',F4.2)
288 CONTINUE
GO TG 290
290 CONTINUE
PRINT PROJECT ASSET STRUCTURES FOR THE FIRM "ISHY"
IF (IC.NE.1) GO "0 300
5O 300 I=1,218
IF (I.NE.ISHY) GO TO 300
WRITE(6,286) NAMES{I),D(I),PCR(I),POR(I),PNR(I}
300 CONTINUE
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320

321

322
324

* READ MORE DATA FROM CMS FILES

Fes pevedey

WRITE (6,310)
FORMAT(' READING IN PROFIT AND SHARE PRICE DATA')

DO 320 I=1,218

READ IN PROFITS BEFORE INTEREST AND TAX FROM 73
READ(73,311) (PBIT(L,J),J=1,10)

READ IN EXTRAORDINARY PROFITS FROM 63
READ(67,311) (PIXT(I,J) ,J=1,10)

READ IN BOKROWINGS FROM 24

READ(24,311) (BORR(I,J),J=1,10)

READ IN PREF SHARES FROM 8

READ(8,311) (PREF(I,J),J=1,10)

READ IN PROFIT AFTER TAX FROM 77
READ(77,311) (PRAT(I,J),J=1,10)

READ IN MINORITY INTEREST IN PROFITS FROM 78
READ(78,311) (PMIN(I,J),J=1,10)

READ IN NUMBER OF SHARES FROM 1

READ(1,311) (SHRS(1,J), J=1,10)

FORMAT(10F9.3)

READ IN THE SHARE PRICE FROM SO
READ(50,312)(PJ(1,J), J=1,10)

FORMAT(10F9.2)

CONTINUE

PRINT THE DATA READ IN FOR FIRM "ISHY" TO THE SCRLEN

IF (IC.NE.1) GO TO 324

IF(ISHY.1E.0) GO TO 326

DO 326 J = 1,10

WRITE(6,321) ISHY ,NAMES (TSHY),J,PRIT(ISHY, ), PERT{ISHY, D),
*SHRS (1SHY,J)

FORMAT(' ',I3,A10,'YEAR’,I2,' PROFIT=',F18.3,' EXTR.=',F10.3,
*'SHARES=',F10.3)

WRITZ(6,322) PRAT(ISHY,J), PMINCISHY,J)

FORMAT(' PROFIT 4/T=',F10.3,' MINORITY SHARE=',F10.3)

CONTINUE

DO 430 1 = 1,218

rdedel edrieteiedeinindedokdeinioh

* FOR EACH YEAR *
Feriedeesereroi et el

USE "INP" TO CALCULATE THE NUMBER OF PAIRS OF YEARS FOR WHICH
DATA EXIST.

INP(I) = €
CORP = 0
CFVAL = 0

DO 480 K = 1,9
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*  TEST WHETHER DATA EXISTS *

J=K+1

BTEST1 = ABS(BC(I,J)) + BD(I,J) + BN(I,J)
BTESTZ = ABS(BC(I,K)) + BD(I,K) + BN(I,K)

IF (DTEST1.LT.0.001) GO TO 480

IF (BTEST2.LT.0.001) GO TO 480

IF (PJ(1,J).LT.0.01) GO TO 480

ELIMINATE THOSE WITH NEGATIVE PROFIT AFTER TAX
IF (PRAT(I,J).LT.0) GO 10 480

ELIMINATE THE ONE PROBLEM YEAR FROM "51"
IF(SHRS(1,J).LT.0.002) GO TO 480

* CALCULATE ACTUAL PRICE EARNINGS RATIOS v

ORSH = PJ(1,J) * SHRS(I,J)

OAP = ORSH + PREF(I,N}

EQUIT = (DAP*PRAT(X,J))/(PRAT(1,J) - PMIN(T,D))
VAL = EQUIT + BORR(I,J)

ORP = PBIT(I.K) - PEXT(I,K)

TEST FOR THE POSSIBILTY OF A ZERQO PROFIT BEFORE CALCULATING
PRICE-EARNINGS

IF(ABS(ORP).LT.0.001) GO TO 450

PE = FVAL/ORP

GO TO 460

PE = 0

CORP = CORP + URP

CFVAL = CFVAL + FVAL

INP(1) = INP(L)4L

PRINT INTERMEDIATE RESULTS (3IT MUCH IF IN R DO LOGP)
IF (P.LT.20) GO TO 480

IF (P.LT.40) GO TO 485

IF (P.LT.60) GO TO 465

IF (P.LT.80) GN TO 468

WRITE(6,466)

FORMAT(' CALCULATING PRICE ZARNINGS RATIOS')
GO TO 480

IF (1.NE.ISHY) GO TO 480

[F {IC.NE.1) GO TO 480

WRITE (6,470)

FORMAT(' ")

WRITE(6,471) NAMaS(I), J,K

FORMAT(' INTERMEDIATE RESULTS: ',A10,' YEARS ',I2," AND ',Il)
WRITE(6,472)0RSH

FORMAT(’ ORDINARY SHARENOLDERS FUNDS ',F12.3)
WRITE (6,47 3)0AF

FORMAT(' ORDINARY AND PREF FUNDS ',F12.3)
WRITE(6,574)EQUIT

FORMAT(' VALUE OF EQUITY ', F12.3)
WRITE(6,473)FVAL

FORMAT(' VALUE OF THe FIRM ',F12.3)
WRITE(6,476)ORP

FORMAT(' PROFITS (PBIT, EXCL EXTR) ',F11.3)
WRITE(6,477)PE
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48

£

483

485
486
490

FORMAT(' PRICE-EARNINGS RATIO ',F5.3)
WRITE(6,479)CFVAL,CORP, INP(1)

FORMAT(' CUM VALUE=',F10.3,' PROFIT=',F10.3,' YEARS= ',I3)
CONTINUE

* CALCULATE AVERAGE PRICE EARNINGS RATIO *

TEST WHETHER A USABLE PAIR EXISTS
[F(INP(1).EQ.0) GO TO 485

IF IT EXISTS, CALCULATE

APE(I) = CFVAL/CORP

PRINT INTERMEDIATE RESULT FOR ONE FIRM
IF (I.NE.ISHY) GO TO 450

1IF 7IC.NE.1Y GO 1u esy

WRITE(6,481)

FORMAT(' *)
WRITE(6,482) INP(I),NAn. . D)
FORMAT(' ',I1,’ USABLE PAIRS FOUND FOR ',A10)

WRITE(6,483)APE(1)

FORMAT(' AVERAGE PRICE-EARNINGS ',F7.3)
GD TO 490

WRITE(6,486)}1, NAMES(I)

FORMAT({' NO USABLE PAIR FOR ',I3,' ',A10)
CONTINUE

* FOR DIFFERENT DISCOUNT RATES *

IF(IC.EQ.1) GO TO 550

IF CALCULATIONS ARE TO BE UNDERTAKEN FOR MORE THAN ONE DISCOUNT
RATE THESE ARE TU BE SET BY HAND BELOW.

DO 900 R=0.30, 0.40 , 0.0023
CONTINUE
ettt e At dedede
* FOR EACH FIRM *
Artrtevedivic

Sedeiryeedeiriod ol

DO 690 1=1,218

* CALCULATE SHARE OF ASSET TYPES IN FIRM VALUE »*

FC = D(I)*PCR(1)

FDL = D(1)/(1-((14FLA)/ (1+R))**D(I))

FD2 = (14FLA)/(R-FLA)

FD3 = FDL*(R-FLA)

FD4 = (14FLAY* (1~ (1/(1+FLA)**D(1)))/ (D(I1)¥FLA)
FD = (FD1 - FD2)*PDR(I)

FN = D(I)*PNR(I)

FT = FC + FD + FN

SCA = FC/FT
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SDA = FD/FT
SNA = UN/FT
FDA = (FD3-FD4)/(FD1-¥D2)

% CALCULATE THEORETICAL PRICE-EARNINGS RATIO *

TPE(I) = 1/(R*SCA + FDA*SDA + (R-FLA)*SNA)

PRINT PRICE-EARNINGS RATIOS TO 4 FILE IF CALCULATIONS ARE DONE
FOR ONLY ONE DISCOUNT RATE

IFCIC.NE.1) GO TO 690
WI ITE(54,675) NAMES(I), INP(I), APE(T), TPE(I)

675 FORMAT(' ',A10,' ',12,’' USABLE PAIR®: ACTUAL= ' F7.2,
*' THEORETICAL= ',F7.2)

690 CONTINUE

PRINT THE RESULTS FOR THE FIRM "ISHY" TC THE SCREEN
(IF FOR ONE DIBCOUNT RATE ONLY)
IF(IC.NE.1) GO TO 700
LO 695 I = 1,218
IF (I.NE.ISHY) GO TO 695
WRITE (6,692) NAMES(I), R , TPE(D)
692 FORMAT(' ',A10,' DISCOUNT RATE = ',F35.2, 'THEORETICAL P/E = ',
*F10.6)
695 CONT™NUE
* DISCREPANCY BETWEEN ACTUAL AND TVEORETICAL RATIOS *

700 CONTINUE
D18 = 0
DG 720 1 = 1,218
DIS = ABS(TPE(I)-APE(I))
SDIS = SDI§ + DIS
720 CONTINUE
ADIS = SDIS/218
WRITE(6,740) R, ADIS
740 FORMAT(' DISCOUNT RATE: ', F®.6, ' DISCREPANCY: ', F8.6)
WRITE(55,740) R, ADIS
960 CONTINUE
§TUP
END
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APPENDIX 11
AVERAGE POOK ASSET STRUCTURES OF INDUSTRIAL FIRMS ON THE JSE

This sppendix presents the average book asset structures of
industrial shares on the Johannesburg Stock Exchange for the
pericd 1977 to 1986. The data were generated by means of
the program presented in appendix 10. The results have been
used to generate the pnints plotted in figure 6.1 and are
discussed in section 6.5.1 of the thesis.

The number 5f "data points™ that are lListed with the results
refer to the number of financial years for which usable data
exist. The asszet structure is given as a proportion of the
total financing requirement of the firm. ¥"C" refers to
current assets, "D" to depreciable acsets and “N" to non-
depreciable assets.
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TOYOTA (10DATA POINTS) BOOK ASSET G. 0. 0.40
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ine ]




APPENDIX 12

AVERAGE PROJECT ASSET STRUCTURES OF INDUSTRIAL FIRMS ON THE
JSE

This appendix presents the theoretical project asset
structures of industrial shares on the Johannesburg Stock
Exchange calculated over the period 1977 to 1986. The data
were generated by means of the program presented in appendix
10. The results have been used to generate the points
plotted in figure 6.2 and are discussed in section 6.5.2 of
the thesis.

The asset structure is given as a proportion of tha total
financing requirement of the firm’s theoreticzl projects.
%ecw refers to current assets, "D" to depreciable assets and
"N" to non-depreciable assets.
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APPENLIX 13

AVERAGE ABSOLUTE DIFFERENCE BETWEEN THEORETICAL AND ACTUAL
PRICE~EARNINGS RATIOS FOR DIFFERENT DISCOUNT RATES

This appendix presents the average absolute difference
between the theoretical and actual price-earnings ratios of
industrial flrms on the Johannesburg Stock Exchange calcu-
lated for different discount rates. The data were generated
by means of the program presanted in appendix 10. The
results are discussed in section 6.5.3 of the thesic.

The iresults were used to select an appropriate discount rat:
to generate the theoretical price-earnings ratios presented
in appendix 14. The average absolute difference is referrad
tc as "discrepancy® in “he printout. It reaches its minimum
value at a discount rat: of 36,25 percent.
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APPENDIX 14

ACTUAL AND THEORETICAL PRICE-EARNINGS RATIOS OF INDUSTRIAL
SHARES ON THE JOHANNESBURG STOCK EXCHANGE

This appendix presents the average actuzl and theoretical
price-earnings ratios of industrial firms on the Johannes-
burg Stock Exchange calculated over the period 1977 to 1986.
The data were genevated by means of the program presented in
appendix 10. The appendix is refererced in section 6.5.3
and the results were used in the regression discussed in
saction 6.5.6 of the thesis.

The number of usable pairs refer <o the number of consecu-
tive annual pairs of data that were used to calculate the
results. A maximum of nine pairs can be obtained from the
ten years data, but for some firms fewer pairs are available
as a result of the non-availability of data in some years.
This problem is discussed in sectio~ 6.3.3 of the thesis.
The actual price-earnings ratios are calculated on a before
tax basis for the reconstructed unleveraged firm. The
theoretical ratios are calculated assuming a discount -ate
of 36,45 percent.
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APPENDIX 15

NUMERICAL EXAMPLE OF THE CALCULATION OF ACTUAL AND THEORETI-
CAL PRICE-EARNINGS RATIOCS

This appendix presents a numerical example showing the
calculation of the actual and theoretical price-earnings
ratios for one firm, S A Breweries.

The calculations proceed along the same lines as those
employed in the Fortran program presented in appendix 10 and
can therefore be used to follow the logic of that program.
The calculations can also be used to confirm the results of
the program. These results are presented in appendices 11,
12 and 14.
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Inflation rate

Discount

rate

0.1387

0.3625

CALCULATING THE AVERAGE PROJECT LENGTH

Other fixed assets:

Cost Depreciation Project leng
1337600 BTHOQ 19.78498
1618720 72210 22.375.9
1509050 76300 19.7778%
10283504 59342 17.33i80

683776 43910 18.57221

451448 38164 12.838385

342084 244875 13.86358

330137 21798 15.21018

318206 18254 17.43212

246817 22480 10.987940

AVERAGE 16.51678
CaLCUTATE THE BOOK ASSET STRUCTURE
Depreciable assets:
Cum. ZOR Current
Ccost deprev. valve asgsets

1337600 $473500 790100 747500
1615720 447750 1187970 626810
1508050 365730 11471320 540670
1028504 302374 726130 474962

683776 201284 482492 288104

451448 181801 259647 2129235

342084 113804 228280 175367

330117 117640 212497 192307

31820€ 104094 21411z 66748

246817 63228 183%89 214911
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Book asset ratios:

Depre=

ciable

assets
0.337174
0.478680
0.503217
0.404478
0.412495
0.356253
0.3557990
0.329692
0.342246
0.297059

Current

Year assets
‘36 0.318894
85 0.256891
84 0.237968
83 0.264569
’82 0.246308
‘81 0.253148
‘80 0.273321
’79 0.298367
’78 0.266537
77 0.347740
AVERAGD 0.276384

0.381708

CALCULATE THE PRIJECT ASSET STRUCTURE

From the averaga book asset structures and the inflati
project asset indices are calculnted:

From the

Current assets
Depreciable assets

Non-depreciable as

sets

0.016733

0.074968

0.046542

indices the project asset ratios are calculat

Current assets
Depraciable assets
Non-depreciable as

Project length

IR

sets
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0.121043
0.542287
0.336668

16.51678 years




CALCULATE THE ACTUAL PRICE-EARNINGS RATIOS

Calculate the value of the firm

Number  Ordinary Ordinary
Share of S.hldrs’ Pref and
Year Price Zhares Funds Shares Prefs
85 6.15 261710 1609516, 147100 1755616,
’34 7.63 261440 1994787. 47100 2041887.
183 7.41 254702 1887341, 47506 1934347,
B2 4.4 249253 1096713, 47906 1144619,
151 3.84 222405 854035.2 48305 902341.2
8:11) 3.01 222405 669459.0 48706 718145.0
'79 L.36 222405 302470.8 49106 35187..8
’78 1.15 222040 255346 60354 315700
77 0.8 220708 176566.4 71172 247738.4
Proefit Profit Total Value
after Jinority Total Ammount of
Year tax $.hldrs Equity Borrowed Firm
‘85 222990 28440 2013404. 617680 2631084.
84 285580 42940 2403239. 536350 2939589,
‘83 310887 52616 2329527, 451815 Z781342.
82 250719 44618 1392413. 356733 1748146,
‘81 163099 39%5€1 1191301, 239876 1431177.
‘80 97181 20231 906955.7 193931 1100886.
79 71985 11614 415234.5 170382 589616.5
78 73456 8160 3£55152.8 168674 523826.8
77 65156 10723 296541.4 188632 485193.4
TOTAL 14231863
calculate the srdinary protit
Profit
bef.int. Extr. ordirary
Year and tax profit profit Year
86 388900 ~2200 391100 ‘86
‘85 394560 3130 391380 ‘85
‘34 4029%0 ~110 4031C0 ‘G4
’33 442787 1213 440844 ’82
82 3445810 6475 338035 ‘82
‘81 258186 ~305 258491 ‘81
‘8g 153650 -1310 184360 ‘80
‘79 131369 -§148 139517
k) 129426 4622 124804 ‘78
TOTAL 2642235
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Calculate the average rrice-earnings ratio

Average P/E = 5.386308

CALCULATE THEOFETICAL PRICE-EARNINGS RATIO

Calculate theoretical share of assets in firm val

Asset indices:

; Current assets 1.999282
Depreciable ascets 6.707079
- Nen-depreciable assets 5.560681

Auset ratios:

Current assets 0.140131
B Depreciaple assets 0.470110
Non-depre=siable assets 0.389757

Calculate P/E factors

Current a.sets 0.3528
Deprec--ule assets 0.282663
Non-de reciable assets 0.2268 Rt

¢ lculate theuretical ratio

Thecretical P/BE = 3.675415
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