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Market Valuation Model Under Differential Taxes, Inflation,
Recurring Investments and Flotation Costs
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Abstrac

The axtant literature on valuation identifies several important
variables affecting the value of a firm. These include,
corpaorate and personal taxes, reinvestments, leverage, dividend
policy, and inflation. But, most of the papetrs have focussed
only on a small number of these variables at a time and
constructed comparatively simple valuation models designed to
answar relatively limited guestions in valuation theory. However,
the fact remains that the above variables interact in quite
complex ways, and it 1is necessary to have a comprehensive
valuation model which captures most of the complexities and
subtleties of real world corporate finance. Thig paper is an
attempt at developing such a model. The mode! is capable of
supporting both the Gordon and MM type assumptions about the
investment policy of the firm. It allows for personal taxes with
differential tax rates for dividends, 'interest and capital gains.
The wmodel also takes_into account flotation costs on debt and
aquity.: Funtﬁﬁﬁﬁg’%?¥§Eﬁﬁ%hqﬂﬁmpdels which define capital gains
as the increase in the book value which in turn equals retained
earnings, this model inteecprets capital gains as the increase in
the market value of the share. Finally, the model is modified to
t_;}a;g.jgﬁi‘_:._;g__l'_x_,r'g_t;.t:;af.:n:cxur\t Lintner s concern about inflation erading the
+real value of the firm s assets, particularly, net monetary
working capital. The paper also numerically depicts the impact
of manifold taxes on valuation and the cohdplex interactions of
different variables in influencing the firm value. :




ﬂgrket Valuation Mddel Under Differential Taxes, Inflation,
Recurring Investments and Flotation Qgg;g
Introduction

Ever since Madigii;ni aﬁd Miller £161 (hereafter MM) demonstrated
the importance of corporate taxation on vaiuation in their
classic paper, it has been fecagnized that any comprehensive
valuation model musf incorporafe realistic assumptions about
corporate and persogal taxation. Several papers - Miller [131,
Jaffe (10}, DeAngelo and Masulis (33, kKim [11] and Modigliani .
E14,iSJ among others have addressed this guestion. Arditti and
Finkerton (2] studied the impact of growth and taxes. Amoako-Adu
1), Rashid and Amoako—-Adu 18], Raghunathan and Srinivasan [171
and Howeg [9]1 have dealt with the impact of differential tax rates

on dividends vis—a-vis capital gains a;d equity income vis—a-
vis interest income. Meanwhile, there has been sustained

interest in the impact of growth and tinflation on valuation

(Lintner (121, Modigliani (14,151, Hochman and Falmon £8] etc.).

Some of these valuation models were constructed to answer some
specific questions about the impact of dividend policy and
ééﬁita} structure 6n firm valuation, the valuation of growth
prospects, or the extent to which common stock is a h;dge against
1nflatiah. Many of these papers have, therefore, focussed on a
small number of these variables at a ¢time and constructed

relatively simple valuation models. The fact is, haowever, that

these variables interact in quite complex WaYSs, and it  is



. A . .
necessary to have a comprehensive valuation model which captures

mosht  of the complexities and subtleties.of real world corporate

tinance.

We believe that this me=ans that the following points need to be

taken into account:
1. The model must be capable of supporting both ths Gordonl  and

2 type assumptions about the investment policy of the firm.

2 Farsonal taxes must be taken into account with diffecrecntial

Flotation costs on debt and eguity must be explicitly

o

~

recognized.

4. 6apita1 gains must be treated with care.
'1ﬁplicitly assume that capital gain m=2ans the iﬁ;végggAﬁrﬂﬁﬁh
book wvalue of the share which in fturn equals retainsd
‘2arnings (for example Amoako-Adu, 1983, Rashid and ﬁmoakofﬁdu
L1811, Raghunathan andlSPinivaﬁan L1713 and Howa (91). in

reality, capital gains is the increases .in the market valus of

the share.

3. Inflation has the effect of eroding the real value of the
firm's assets, particularly, net monetary wotrking capital

(Lintner [121).

8]



In . our opinion, most of the existing models fail to capture all

the above aspects in their totality. They make crucial

sicplitying assumptiaone which are inconsistent with the above

realities of corporate finance. Outr model attempts to relax

these crucial assumptions, and devellop a comprehensive model of

corporate valuation.

Howgver, sincte the number of variables introduced make the

subsequent algebra rather complicated, in Appendix I we present a

few basic propositions which are used to simplify the subsequent

derivations—1{n this paper.

To facilitate comparison with existing models, we derive our

models under two assumptions. In section I we develop a general

A A

model in which we correctly assume that capital gains equal the

i

change in market value of the firm rather than retained earnings.

- C ——

In éection I1 we also extrapolate the model for the traditional

(incorrect) treatment wherein the retained earnings are treated

synonymous with capital gains. In section 111 we extend the

/‘mddél to account for the fact that in order to maintain the real

value of assets under inflationary
investment is required. A fraction
up  in monetary working capital of

real terms. Section IV captures the

conditions, some additional
of the assets, which is tied
the firm, in fact erodes in

impact of this erosion on the

actual growth rate of the firm and its value. Section V contains

the summary conclusions.

“



For the sake of convenience, we delineate at the .ocutset the

symbols to be employved in developing our models.

i = [nitial investment,

X = the esxpected Earnings before interest and taxes (EBIT?,
end of period ¢,

= the expected Earnings after taxes (EAT), end of period ¢,

e -

Ve = value of the firm, beginning of period t,

Fy = fresh equity i1ssue, end of'pericd t,

i = investment as fraction of EBIT,

£ = debt as fraction of total value,

b = dividend payout ratio,

fh = flotation cost of bonds as fraction of amount issued,

Ta = Tlotation cost of equity as fraction ?f amount issued,

fa = flotation cost advantage of bonds over equity g; a
fraction of amount issued

= (fg — fpy (1 - ),

h = 1/(1 ~ fga), I i

r = nominal pre-tax interest rate on bondsa,

%] = productivity of capital (ROI) in real tetms,

x = inflation rate,

= = growkth rate of the firm,

1 ; tax rate: t., td,ltg, ty respectively on corporate.
profits, dividends, capital gains and bond interest,

te = composite effective tax rate on eguity,

kg = nominal after-tax equity capitalization rate for a
levered firm,

by = nominal after—-tax overall capitalization rate fgr a
levered firm, and

ky = nominal after—tax capitalization rate for an unlevered

firm.



1. When capital gains are correctly assumed to be
determined at market values - Model 1

Let us consider a levered firm which maintains a constant debt to
equity ratio (at market values) dnd‘&ields a perpetual before tax
expected earnings stream X, and after tax: stream Yt' The firm i6
assumed ¢to invest a fixed fracti;; 4 of the EBIT stream Xeg 1in
every period, so ‘that the investment at the end of period t ie p
xt.4 I is the initial investment of the firm, and-th? inflation

rate is n. Under these conditions:

#BI(1l+m), and

x
[vre
[

>
r
n

Xg—1 (1 + m) + 4 Xgoq (1 + ) &
= xt“‘l ((1 + m + (1 + ) pu @),
with the impii€l growth rate

g = mw™+ (1 + w) u @&,
Ye = (xt"r‘SVt)(I"tc).

The firm pays out a fixed proportion b of its after tax earnin§g
Yt so that its retention in each period equals (1 - b)) Y. Since

_rthe firm maintains a‘constant debt to equity ratiao, it is assumed

to issue new debt in each periad equal to & (Vgyg — Vg

Now, since

Investment - (Retention + Fresh Debt + Fresh Equity - Flotation

Cost of Debt - Flotation Cost of Equity) = 0,



we must have
: Uy — [i=biVYe + S(Vpa3—Vg) + Fg = ffS (Ve j-Ve)—faFgl = 0

or (1 - fg)Fgy = u Xg — (1-D) Yi — (1-fgy) & (Mepp—-Ve)

or Fe b fu Xg = (1=b) Yg = (f=Fg) § (Vgypp=Vg) )
[Note: For growing firms, Fy¢ will be positive if u » (1-b)y (1-t_).
Howevet, b U S | R (1-b) (1-t-), Fg mayv bel negative, implying
repurchase of stock. In such a case the flotation cost »qf,f
aquity, fay may be interpreted és the traqéigﬁinn"‘caéev of
repurchase of stock, so that the f&aféf?ég cbst of equity

axpressed as a percentage of\negative eguity issue (i.e. equity

bought back) will be negative.

Similarly if g 1is negative, the term £ (0t+1—vt) implies
retirement of debt and fp may be interpreted as the cost, if any,

of retirement of debt. Again, the flotatipn cost of ’debt

expressed as a percentage of negative debt issue (retired debt)

will be negative.?l

The ' initial wealth of the shareholders is Vg-1(1-8), and the
closing value of their wealth after one period is Ve (l-%r - Ft—l'

Hénce, the capital gains net of taxes at the end of period t are:

Vg (1-8) = Fgog = Veeg (1—2)](1-tg)]

and dividends net of taxes are:

b Ye—y (1-t5).

Since tﬁe equity capitalization rate for a levared firm is kg, we

must have:



BYg—g (1=tg) + (Vg (I=8)-Feoy=Vioy (1-8) Mi=ty)] = kg Vgoy (1-5)

Substituting for F¢_; and expanding:

[b (1-tg) + (1-b) (1=tg) hl Ygo3 — u h (i—tg) Xgop +
(1=ty)  ((1=8) + (1-fg) £ h) Vi -

kg (1-5) + (I=tg) ((1=£) + (1=fy) £ R)I Vgy = ©
Now if we define

b ti-tg) + (1-b) (1-%4) hl (i-tc), and

w =
g = (1-tg) [(1-£) + (1-fy) £ h]
= (1-tgih [U-5) (1-fg) + S{1=Fy) ]
.

(N/(l;tc)ﬁytii:ﬁh(l—tqixt_l + Ve - (kg (1-£) + q) Véml = 0.

Substituting for Y¢_j. we get

S WXgog T rSWVeoy - uh(l-t ) Xy + gV — (R (1-82+qQ)V¢y 0
or _ a .

Vg — Ckg(l-£) + riw + gl Vg + [w — ph (1-tx2] Xgy =0

Applving Froposition II with a; = q
ay = kg (1-58) + v £ w + a

a L

¥
N
£
1
=
-
-
v
ot
0

p = ——————— e . vand Vy = p Xy = p G Ci+my



whers tg = (1-w) = 1 - (1-t2) b (I-tg) + (i-b) (-t h1 _

(1-t oh C(1=-5) (1-f5) + S(I=FL) 1]

a
0

g

and the condition for convergence. is that the denominator be

where ky = kg ((1-5) + r & (1-tg), can be 1interpreted as a
weighted average cost of capital. ,

Ww

Eq (1) may also be eaxpressed in terms of the value aof an unlev-
ered firm and the leverage benefit. We apply eg (15 to the unlev-—
ared firm by setting £ equal to ¢, to get:
T e X1 (1a)

ky — a (i—tgi .
where Vi is the value of an unlevered firm and k) is the cost of
egquity for the unlevered firm.
Appendik I1I derives the relationship between hu and ﬁ_ and re-
states eq (1) to expreses Vi as the sum of Vi and the benefit af

leverage:

ki, = ky = olky = rdl = tx1)
where

3 = (VL - VU)/VL = e e e £ , and

where f; = (fb—fe)/(l—fe)



VL = Yy P e D, (1b).
ro(i-ty) - g (1-ty) .

where D = € V__ is the debt component of the levered firm.

. or

A. MM‘'s [16] Results

-1t can be seen that-when flotation costs fg = fb = 0, tax rates

kg = tyg = tp = 0, payout ratio b = i, growth rate g = 00, .and

inflation rate » = 0, eq (ib) reduces to
Xy (1=t
Vp = o + Dt
ky

This is the standard valuation formula of '‘Modigliani and Miller.

‘Be Miller‘’s [13] Result:

When b = 1, g = 0, n = @, tg =0, and 4 = 0, eg (1ib) reduces to

Vi = Vy + —mmeemmemeemeeme e D

where V,; =  —c—cseeeaea—ae “

-ar

Vi = Yy o+ [ - e 3 D,

which is Miller’s result.



II. when capital gains are wrongly assumed synonymous
with retained earnings - Model 2

In this approach, the net cashflow stream to be discounted 13:

Dividends +Capital Sains —Investment —~Flotation Costs + Interest

b Yg(l=tgr + (1=b) v¢ (l=tg) = u Xg = fp S(Vgy) — Vg

- fa Fg + 1 £ Vg(l-ty)

W = u ) Xy v £ (P(EE- th) Vg + TR (Vg - Ve

where w* = i-tZ= [b(l-tg) + (1-b)r(l - t,5 + f5 h11ll-%) .

and fi= (fy = Ta — Tphfpl/(1-fg! is the flotation cost ‘advantage
of debtd,

[Note that w*, tZand f;correspohd respectively to w, tg and fj of

the Market Frice tModel {(eg (13).]

The first component of the above cashflow, (w* — u h) Xy is  the
net cashflow stream of the unlevered fTirm grdwing at a rate 9

tsince X qrows at the rate g) to be discounted at the rate k.

We can obtain Vﬁ by invoking Froposition i (Appendix 1) with

Zf = (w* - uh) X¢ - to qet

w”® = uh
*'— ———————
Vo= - Xy
I{U - q
(1-t&) - unh)
= e —— Xy (2a)
ky — 9 . .
The second component of the levereaed firm s cashflows,

L(rtE —tb)vt + f2(Vgyy — V), is the-tax and flotation cost
advantage of debt to be discounted at r{(l-ty). Hence, the value

of the levered firm is given by:

10



© ot~ k) Vg + FE(Vgaq - V)
V) = vlis) + £
t=g (L + r (1~t)) t+l-s

Apply Froposition III with cy = r (th- ty) - 3
cy = 'f': N

r = p (l—tb)

If flotation coste are absent and tg is zero, then model 2
reduces to model 1. This means 1n'particular that the MM model

and Miller mbdpo| van be derived from model 2 also as follows:

A. Mt's (16] Result:

:When$%lotation costs fg = fy = 0, tax rates tgq = tg = tp

= 0’ i
we get
, rote
VL = VU +  mm———— D,
r - g

which when g = 0, gives

. X (1) (1—tg)
Vb = Vy + D t, where Vy = -——--—-—————- N
which is the standard MM model.

B. Miller‘’s [13] Result:

When b = 1, g = 0, m = O, and p = O, eq (2) reduces to

11



= Vy+ [t - - 1 D, which is Miller s result.

Ve
- (1-ty) A

where Vy = ———— === »
which 135 FMiller s model.

C. Howe’'s [?] Results

Howe s 1988 model is quite peculiar. His nm—grgutthTFm'éfon at
the rate 6f inflation without any additional investment. To
maintain a'cnﬁstant debt—-equity ratio, the firm issues additional
dabt the proceeds of which atre distributed to the shareholders.
The shareholders pay tax on these receipts. One peculiarity of
Howe 's moﬂel is }hat it implies a payout Patig‘exceeding unity in
violation of usual corporate laws. Howe & model has the
unfortunate effect of making the pavout ratio a function-of  the
leverage. It is, theréfore, difficult to disentangle the effects
of leverage and dividend policy in Howe's modelfgd,lhe_:petter
approach 1i1s to use the proceeds of £ﬁe debt issue rto re;ire
stock; the tax 1mplications of this are quite different. Howe 's
growth model is even stranger. Under growth, the Tirm has to
issue fresh equity to finance the new investment. The most
natural thing to do with the proceeds of debt is to uze it to
reduce the fresh egquity issue. What Howe does is to pay aut the
debt proceeds as dividends and then make a-fresh eguity issue to

finance growth. This is surely unreasaonable.



Howe ‘s model (no—growth firm) can be derived from our model 2 by
@ simple trick. We set the payoutjratio equal to 1, set tyg to tg
(Howe ‘s notation), set ty to O, and set t3 eéual to -tg (fg = ©
and fp, = tg). The reason for setting fy, equal to tg is that
whenever &ebt is issued, the proceeds atre distributed to
shareholders who pay tax at the rate of t5 on the amount.

Setting fy = ts, fg.= O, g = n, u =0, and b = 1 gives

Vit= Ui+ e D

ro({l-tR! - (1-ts) (1-t)) - ts

which is Howe’s model.

We believe that the better way to model Howe s situation is to
assume that the debt proceeds are used to ﬁepur:hase stock rather
than pay dividends. Recognizing that capital gains are
determined by market prices, we use model 1 with»fb = fg = O, b =
1, p = 0, and ty = tg = tg, to get:

vt = Vﬁ F e D9
ro(l=tg) - m(i-gg)



r{l-tg) (11—t - ng

whera

(1-to) (1-tg)

II11. Comparison and Interpretation of Models 1 & 2

. L
Both our valuation models state the value of the firm as sum aof
the value of the unlavered firm as sum of the value of the

unlevered firm and the leverage benefit. We shall interpret these

two terms separately.

To obtain an intuitive understanding of the formula for Yy, we

start with the well known Gordon’'s Valuation Model®: -

= e Xy : B S (4

in which b(l-t.)X; is the dividend at the end of period 1  and

ky — ¥(1-b) is the cost of capital less the growth rate.

A; Value of the Unlevered Firm

Model (1a) and (1}

It is easily verified that if we ignore personal taxes (tyg = Tg =
0) and flotation costs (fp = fo = 0, h = 1; and assume investment

equals retention (u = b(l-t.)), then both our egs (ta) and (2a)

reduce to the above valuation formula of Gordon.

14



To proceed ¢to the more complex results, we shall first
reinterpret the numerator, b(l-t.)X;, of Burdoﬁ’s formula (eq 4),
" not as dividends but as after tax earnings (i-t-)X; less the

additional investment (1-b) (1-t. )Xy,

(1t Xy=1-b) (1=t ) Xy After tax earninas-Investments
ky — #(1-b) Cost of capital - growth rate
‘ ) ’ (4a)
Ignaring flotation costs for the present, the numerator of eq

(1a) also consists of two terms: (1-tg)X; less pdi-tg)X;.

The first of these is again after tax earnings, but now the taxes
include personal taxes as well: *

X1 (1-tg) = X3 ({1=tc) Cb (1~tg) + (1-b), (1=t D)

»

where the factor within the square brackets 1is the weighted

average of the tax rates on dividends and capital gains.

The second term in the numerator of eq (lé) is the additiaonal
investment uX; times capital gains tax adjustment factor (l—tg>.
-Unlike “the Gordon model, we do nbt-neceésarily set investment
equal to retentions. The only thing which needs explanation is
the presence of the tax factor (1-tg5). The reason for its
presence is simple. Biven that the wealth appreciation of the
shareholders attracts capital gains tax at the rate of t, the

investment uX; “"costs" the shareholders only X1li=tg).

15



Coming to the denominator of eq (la}, we see that the growth tebm
is multiplied by a factor (l—tg) which is not praesent in 4a. The
presence of this term is explained by Froposition IV (Appendix 1)

as an adjustment for the present value of the capital gains tax
to be paid in.futu;e vears. In other words, since the numecrator
is specified in terms of after capital géins tax cashflows, the

growth rate in the denominator is also specified in aftter tax

terms. We see that in the absedﬁe ot flatation cqgtsf~’thé”w

difference between eqgqs (la) and (4a) are:

1. After tax earnings is redefined as being after corporate and

persanal taxes.
»

2. Investments are specified in after tax terms.

2. The growth rate is specified in after tax terms.

Thus, intuitively, all the terms make sense. When flotation
costs are brought in, it is necessary to redertine the term "after

tax" as "after tax and flotation costs'.

In order to clarify this, let us rewrite the term g (l—tg) 1N eq

(ta) as g (l—tg) h (1- f5), to have
ky - g(l—tg) h(i-fg)

We now see thit.flotation cogts enter the valuation formula in

two wavs:

16



1. The tax factor (1—tg),‘whenever it occurs, is multiplied by
the factor h = 1/(i-fg) : 1. Tt is as if the tax rate on
c#pital gains has been treduced. The reason ie that flotation
costs make retention (internal_;xnancing) more attractive as
it eliminates the flotation costs associated with external

financing. This partly compensates for the capital gains tax

induced by such .retention.

2. The growth rate in the denominator is multiplied by a further
factor (iI-fg). Since, we earlier reduced the growth rate by
R
the factor (1-tg) to reflect the fact that a fraction tg is
lost due to Capifhl taxes, we now multiply it by (i-fgo) to

- »
account for the fraction fg which 1s lost in the form of

flotation costs.

With the terms in eq (ia) having been explained, eg (1) becomes
sel f-evident. We merely substitute the cost of equity and
flotation cost of equity in the denominator of eg (1) by weighted
average cost of capital and weigh&ed average cost of flotation

(of deit and eqguity).

Model (Z2a)

Now, let us consider eqg (2a) in the absence of flotationr costs.
The numerator consists of the after tax earnings (l1-t )X,

(in the absence of flotation costs, tg and tlare identical) less
the investment uXj. The denominator 1s simply the cost of

capital 1less the gtrowth rate. Earlier we highlighted three

17



ad justments maga in going fTrom eq 4a to (ia). O0f these, eg-24a)
makes only the first adjustment aﬁd ignores the other two.

Wwhen Tflotation costs are brought in, t;é 2effect is similar to
what was observed in eq (laj. First, the taxation on capital
gains, tg, is reduced by Fgh to reflect the increased'attractive—
ness of retention. Secondly, the addifional investment uX; is
multiplied by the term h to reflect the fact that investment has

become more “"costly" due to the flotation costs that they entail.

To highlight the diffarence between egs (2a) and (fa), we look at
the simplest case of an unlevered firm assuming full payout (b =
1), zero flotation costs (h = 1) and no inflation Ot = O). With
these assumptions, eq (lta) reduces to:

(1-te) (1—tg) — u (1-tgy)

Vy = mmmmmmmmmmmmmmm e 2 X 4 (1c)
ky — u@(l-ty) ,

while, eg (2a) becomes:

Thus, the first difference between the two models is that in the
‘market price approach, the growth rate g in the denominator gets
multiplied by a factor (i—tg) reducing thé value of the firm.
The presence of this factor is explained by Froposition IV
(AppendixJ T) as a result of a fraction tg_oi the growth being

taxed away. The point is that even though no éarnings are

i8



. retained, the market price aof the equity shares does increase

reflecting phe present value of ali futufe growth opportunit;es.
The market price approach recognizes that this groqth in value
attracts tax at the rate tg: the present value of all these
future tax liabilities i1s taken inﬁp account in atrriving at the
market . price a% sho&n in FPraposition IV. In the  retained
earnings apptroach, tﬁere is no capital gains tax as retention .1is
zero and accordingly it overvalues the firm.

The s«econd difference between the two models is that the entire

fresh i1avestment ux; 1s subtracted from the earninas 1i1n  the

g - @ "
IRERE i

numerator in the retained éﬁrninés ébpruach, while in the market
price approach, only (1~tg:x1 is subtracted. This has the effect
of the value of the fitrm being understated in the retained

i

earnings approach as compared to the market+ price abp#oach.

While these two differences work in opposite directions, it is
easy to see from eqs (lc) and (2c) that for high growth firms,
whose capital productivity far exceeds the cost of capital
Bl—t-) (i-ty) } k). »the retained earnings aDprbach
sigirificantly understates the tax Surden on the investor, and,
therefore, significantly overvalues.the firm. The reverse is true
1t the capital productivity is low or moderate
Bll=-t ) (l-tyr ¢ k. The proof of this is contained in Appendix

IIl.

i%



B. Value of the Levered Firm -

Model (ib)

We now turn to eq (ibr:. In this equation, the value of fthe
laverad fierm 1s obtained by adding the benefit aof leverage tao the
value of the unlevered firm (teq «lajri. Eq (ib) values the

leverage benefit at:

rolte = th) + fall-tgig

The classical MM expression for the leverage bDenefift is Dt.,
which is nothing but the téx advantage of debt FDtC discounted at
the riskfree rate r. The difference between this and eq {ib)

aresj

1. The tax advantage of debt also takes personal taxes  into
account so that t. is replaced by tg - t,. The effective
composite tax trate on equity is t, while bond interest

attracts only the personal taxes at ty.

I

. There is an added term. répresenting thi flotation cost
advantage of debt over equity. The debt issued in every
period is gb, the flotation cost saving is f, Eimes this, and
this. gaving 15  taken net of capital éains tax to abtain

nga(l:ﬁg).



3. Discounting is done at the after (personal) tax riskfree rate

t(l=ty) instead of at r.

4, In the case of a growth firm, the tax shield continues to
graw. Hence the growth rate must be subtracted from the

riskfree rate in the denominator.

S. Since the growth in value attracts capital gains tax at the

rate tQ, fhe growth rate must be multiplied by (i—tg) as

explained in Appendix 1I1I.

Model (2b)

Eq (2b} differs from eq (lb) in that the growth rate is not

multiplied by the factor (l—tg) and thaf the flotation cost

#dvantage. of debt i1s computed in a slightly different fashion.
\

In other words, eg (2b) takes into account factors 1,3 and 4

listed above, but ignores factors Z and 3. This is similar to the

difference between eqs (la) and (2a) for valuing unlevered firm.

Example:r

The above discussion may be illustrated through a simple
numerical example. Let I = 100, t. = 0.45, tg4q = 0.3I5, tg = 0,29,
b = 0.40, ky = 0.08, m = 0, and fg = O (or h = 1). The values

obtained from models (ia) and (Za) are tabulated below in Exhibit 1

for different values of u and #.
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Exhibit 1: Valuation Under Models ta ((Vp %= 2a (Vﬁ).

Ltabout here!

C. Effect of Flotation Costs

It may be seen that the error introduced in valuation by ignoring
flotation costs is larger under model I as comparsd to model 1.
This is evident from comparing the values in Exhibit 2 with those
in Exhibit 1. Exhibit 2 presents the values under models I and 2

for the same parameter values as those used in {he above example,

except that now the flotation cost of eguity (fg) is assumed to

be 0.1 (or h = 1.11). Qécordingly, models (la) and (Za) stand
modified to (id) and (2d) respectively as underi

(L—-ta? - uh(l—tg) ‘
VU T e e e e e X3 (id?

ky — u@(i—tg)

while, eq (Zar becomes:

e e e o T~ e — ot By P S S o S A e A o e o S S —_ e S i S A ot o A M- P . - M o b1

Exhibit 2: Valuation Under Models la (Vy) % Za (Vﬁ)

when flotation Cost i1s Non—-zaro

(About here)

ot o e . e . e s . ey T T Sl A S it s S o S S M A oy s D o A T i M S . W e S (e T T A A A e At .

b
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Exhibit 3 présents'tQF values of unlevered and levered firms
under model 1 (Vy and v, from egs (faland (1b) respectively) and
model 2 tvﬁand Vﬁfrum eqs (2a) and (2b) respectively) for differ-
ent parameter values. Thus ithﬁighlights the difference in
valgation between the two models. It also demonstrates the

impact of manifolditaxes on valuation and the complex interac-

tions of different variables in influencing the firm value.

For the purpose of arriving at the values in the tables, r and I
(which are specified nominally) are arrived at throuah  tax ad-
justed,Fiéhen effect Thus, if r’ and &k are.real riskfree
rate -and real capitalization rate for an unlevered firm lresnec~

»

tively, 1 and k|, are evpressed as:

and
L+ by o= (1 +kgr (1 + ow)

or

Ry = 0l eI UL+ o - g,

[Note that + is a pre-tax rate, whereas ky is an after—-tax rate. ]

e T I e i e e et 4 it e o . e e e @ e e it o e . T s 2 et et S8 e o e

For DiYferent Farameter Values

(About here)
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IV. Inflation and Monetary Working Capital

According to Lintner (1975), even when a firm “maintains @, fully:

synchrnnized steady-state rate of growtﬁnin real terms®, there ie
some erosion to the real value af the f}rm on account of the
fraction of investment tied up in monetary assets. This erosion
in the value of a firm may be captured as Qnder:
~
Lét Ky be the capital stock at the beginﬁing of period t. and
I¢ be the invest&ent at the end of the period t. ,

" 1 = I (:; = I

In our analysis earlier it was assumed that all of Kg is in real
assets which grow at the inflation rate. But usuglly, a fraction
© is 1in monetary assets (net working capital) which erodes in

real terms.

Hence

"-t = '::t_.i (1-6) (1+4w) + & Lt"". -+ It_].

= Kgoy (1#m(1-6)) + Igoy

nBky.; 1s the erosion in the real value of the firm s assets
.during the vear t-1. We can now make two alternative assumptions
about 1. The first is that 1t = uXy as before. ~ The second
aésumption iz that over and above uXg. the firm invests an
additional amount of n®ky to maintain the value of the firm's

assets in real terms. We can subsume both these assumptions

-~

k3
&



under a single model by letting x be a zero-one variable and

Iﬁécifying the investment to be:

I = 4 Xg + a & K¢y, 50 that
g = Kgoy [i+ m = x 6(1-003 + p Xgoy
i1+ — w8 (1-a)
= X¢g=y3 L ———r—————me + nl
B (f+mw)
We then have
1 +n -~ & (1-x)
X = (1+4m) @3 [——=——em—m + pul Xg-g
i (14w}

= L1 + 7 - n & (I-x) + y B (1+m)] Xy

so that the nominal. growth rate n - B (i-x) + g #H (i+m) and

the real growth rate = oy # - ———————
i + =
Now, when « = O (i.e. I = p Xy as before), we have:
Nominal growth rate = s (1-6} + yu @ (1+x)

as against nm + u ¥ (b+rx) assumed in model 2, and

Real arowth rate = g - m———— .

When x = 1 (i.e. I = g Xy + m 8 k¢, so0 that p Xy represents only
naw investment, not including maintenance of the real value of
capital)? we have

Nominal growth trate = w + pu @ (14w, and

Real arowth rate = u @.



Thus, in this case, the real growth rate 1s independentjfaf

inflation trate.

given - that a fraction @ of the cépital stock is tied wup 1in
wcrkind capital,. a nominal growth rate of s + wi(l+mnj can be
achieved only if the‘fivﬁ invests an amount n & kg over and above
U X¢ in period t (i.e. « = [). Alternatively, if only uX¢ is

invested in period t (i.2. « = Q), the nominal growth rate of the

firm s capital is restricted to wi(i-8) + u@(i+mn),
The only changés induced by the new assumptions of this part are

that u is replaced by u* and g9 by o® in our earlier models,

where g* = m - w (1-8) + u # (1+n) and

VU : = ___________________ xl ' (Sa)

W= Yy o+ —m——————————— D, - (Sb

r (1-ty) - g¥*g
Model 2 becomes:
w*¥ - u* (1 + fo R
Vl.*.i E e Xq (baj
ky - g*

26



VE = U+ et 2 D | (6b)

In this paper, Qe presented a comprehensive valuation model
taking into account"vérious real life complexities, such as
corpaorate 'and personal taxés, recurring investments, inflation,
leverage, dividend policy and flotation rcosts. Different
personal tax rates were assumed for dividends, intetrest and
capital gains. The model was capable of supporting both the MM as
. wéll as Gordon type worlds. Further, inike most of the
prevailing wodels wnich treat increase in the book value of the
»
shares as synonymous with capital gains, in our model capital
gains were correctly treated as being the increase in market
value of the shares. And finally, the model was madifiéd'to take
into account Lintner 's concern about inflation ernding the real
value oaf the firm s assets, particularly, net mone&ary warking
capital.uwhile most of the well known yaluation models have .been.
shown fé be special cases gf our general aadel, the paﬁer
especially highlighted the error in valuation which results when
change in bhook val&e'rétﬁer than”ﬁékkef "value of shares is
tﬁeated as capital gains. The paper also numerically depicted
the impact of manifold taxes on valuation and the .complex

intgractions of different variables in influencing the firm

value.

VIKRAM Sa0ABUg) L8R ARY
INDIAN INST1iaE OF MANAGEMEN

¥indl RAPUR, pre. AEDABAD- 3ucnms
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Appendix I

Some Simplifying Proposition-

Proposition I

It the enag of the period cashflows Iy satisty

-

Zt = (1+g) Zgag..

then the present value oY the cashflow stream at the rate k, V,
1s

L1/ (k=) .
Froof:
o - “ B . - -
Vo= Zg/ (k) (B = Bz (i4g) (BT (g (8D
1 ! -
® .
= CZy/¢1+k)1 £ ((1+vgr/ (1+kyy 5700 = 7,5 (k-g)
1

LY

The condition for the convergence béing (1+g)f(1+k) <1 or g % k.
QED.

Proposition 11

If
ag Vg — a3 Vgg * a3 Xgy = O and
Xe = (1 + 90 Xe_y
then
Vg = p Xy, where p = ag/stay = ag (1+g)
Froafs:
Substitute V¢ = p X to get
a& D (1 + g xt_i - 3 P Xg—-y * Az gy = O
or p tay (L +g) — ay) + an = 0O |
or p = ax/ta; - ag (1 + gy,
QED.



Proposition 111

It
(-]

VL(s) = Vyis) + £ kK [cgp V() + €y Vi (t+12 /0 (14r) "~ (t+1-s) ]
t=s

and

Vy (s) = (l+g) V,(s—1),

then

where V. and Vy are the current values of the levered and
unlevered firms respectively, t and s are time variables and § VY

is the debt component of the levered firm.

Froof:

Vi (s+1) — (1+e) VY ts) = g - r} Vyts:) —- £ (g Vi (s) + ¢y Y (s+l)
or

V(s + 1) (1 + £ c4) ~ V (s) (1 + r - Sc;) + (r —'g) Vyis) = 0
Apply Proposition Il with

t = s_f i,

ag =1 + ¢y £,

agf =1+ r - cp £, and

a = r - o

to obtain

r-a
Vp = Vy - e e e o
1 +r - % cg — (1+cy £) (1 +g)
: LA =
= VU __________________________



Qar

or
Vi = Vy + mommemem—me—eee— £ VL
GED.

Proposition IQ

If the cash stream I, and Value Vi are growing at rate g, but a

fraction c of the graowth in value is taxed away, then

V= Z/(r — g (1L — )

Froof:
© ¢ ® g c V¢
v = I ————————- - E =
° (14 bl s (1+r) &1
= Z/(r ~ g} - g c W(r - a) {by applying Froposition I

to both summationsl
or V (r—g) = 2 -gcV
or V = i/(r — g (1 - c}))

QED.



Appendix 11

Proposition
If y and V, are given by eqs (1) and (lia; respectivély, then
r o (tg = th) + fa(l—tg)g

V = VYy + e D (a?
r (1 - tp)y - g(l—tg) .

where D = § V; is the debt component of the levered firm,

and
kL = ky - otky — r(l — tg)) (b

’ r o (tg — tht + fa(i-tgy)g
- = (V- Vi e - - ———= £.
S ' r (1 =t = gll=ty)

-

Froof:
Let

ag = (i=-tz) — 4 h (l-tg),

ay g Q. and

ap = g(i—tg) ’
s0 that | ’

Vi = ag/ (kg (1 = &) + v £ w _.317 and

Vo = ap/lky - az

whete kg and ki are fhe cép;télgzgéion rates appropriate to the

levered and unlevered firms respectively, r is the interest rate

on bonds, and w 1 - ta (ty being the composite effective tax

A ]
rate on equityl, \

Also let VsV i1 - & so that VvV = Vy + ¢ V_, and

S be the equity of th.: levered firm.



Since VL; =

(1 - ¢} V) and 5§ = (1 - 5) V|, we have
: 4
S/Vy = (1 = 83700 - o).
Theraefore
B = 8y (I - ers/L - )
By CAFM, using rg = r (1 - tg), we have
1 -
kp = rg + ——————— By (g — tg)
1 - £
1 - ¢ o — £
= | - k}U + ————— ¢
1 - £ 1 - £
Since ¥k = kg (1 - 8) + £ rg
= (1 — odky rg + (0 — £} g + £ rg,
we have ~
by = (1 = oiky + ¢ ryg = ky — ¢ (By = 1 (l=typ2?
LQED.
kg (1 - £ + r S w - a;
Mow, I - ¢ = VYy/VY = ————=————rmrrmmemm e
P’.U - az
‘Substitutiné for kg, we have
(1—0')[v.:u+(ur—8)v‘f+t*8w—al=(1—0'.'(!<;U-a;_~')
Since ag — azx = fatl-tyig, we have
ro(tg ~ tgy + fa(l—tg)g roltg =ty + fall-tgra
[+3 DN e o e e s o et e e e Tt o s e o e 2! e —— e —_——
ry - g(l—tgr ro(1 - tyr - g(l—tgi
. . /
Using V_ = Vy + ¢ V|, we have
r oty -ty + fa(i—tg)g .
VL = VU + ———— e e — 5 VL

<
8}



or

QED.

The
that
lent

firm

ro(te = ty) *+ fall-tglg

B Yyt o memeee e s D

_ above proof is equivalent to an MM type

atrbitrage

argument

investing Re. ‘1 in the equity af the levered firm is egquiva-

to investing Re. (l-¢)/(1-%£) in the equity of the

and selling bonds worth Re.

(e—=£)/7((1-%).

33
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Appendix III
Proposition

& ky
If @ = —————— .
(1=t g)
whare -
(1=tg) — u (iI-tgy) (l—tas - u
Vyy = ——————mmm—me———— e Xy, and V= ———e———ee—e Xy -
ky = ug (l—tg} ky — uod

vy and Vfjare obtained from eq (1a) and (2a)

fg =0 or h =1, and ® = 0.1
Froof:
Let a = (i1-to ),

m = u,

€ = Ky,

d = g9 = u¥ and

T = (1—t9)

The given Froposition may be restated as:

according as

K}

-

ad = mc.

o
N

respectively,

when



Now

il v

ad mc.

s

according as

ad (i1-71) = mc (i1-71)

Es

or, accordina as
&

ad - adTt = mc -mcT

g,

or, according as

ac —mc —adTt + mdr ac —ad —-mcT + md~T

or, according as

a - Tm <a-~m
—————— Xy = ————— Xy
c - Td > c ~-d

QED.

(o
“
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Exhibit 1: Valuation Under Models ta (Vi) % 2a (V)

e e e L T D P T " T . b — e T — . — . —— A (o T— A — M o i M — A S - - — A S ——— — . S

M . Vu v
0.20" Q0. 20 Q6 5
0.20 0.25 141 159
0.20 030 206 286
G, 10 0.20 o8 97
0. 10 0.25 129 132
0,10 Q.30 165 174

—— . . i it S MR B S T, T . o — M — _—— " S — T —— A — M — T T P — e M e S i, .

(Observe that @ = ky/(l—-tg) = ©0.205, so that model (Za)
over‘valbuesc_v__;{,‘,_,fegg,-@;aﬂ-,f > 0.205 and undervalues for @ < 0.3203, as

compared to model (la:. See ’fnendix I1I1 for groof.l

L)
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Exhibit Z: Valuation Under Models 1a (V) & Za (Vﬁ)
when flotation Cost is Non-zero

T o Vu Va
.20 0. 20 101 102
Q. 20 .25 148 171
020 Q.30 2135 307
Odi0 0. 20 103 105
010 0.25 137 144
Q.10 Q.30 173 120

A 2 2o S T o o Sk e A ML D P S S e (e S P M S S W S D S SR S S PG SE S — . — ——— — —
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Exhibit 3: Valuation Undar Mode & 2 for Different Paramstar Value

b fe b it Y § kv ke T g Vu Vo vJ 'l

600 | 080 o.\sJ coo| o10| 020| 008| 008 | 008 | 002 101 1.14]| 101 ] 1.46
000| 000| 015{ 000| G10| 025)| 008 | 006| 006 | 003 | 154 153 1.88] 168
poo| ooo| o15]| ooo| 0t0f 030 oo8| 008| oo8| 003 | 172 199 183) 225
0o0| oool| 015 coo| 020| 020| 008 | 0o7| 008 | 004{ 102| 125| 102] 164
00| ooo| p1s| ooo| 020 025] 008 | 007 | 008 | 005| 150 | 214 | 1.70 {Undef
000 000| 015| 000| 020 | 080 | 008 | 006 | 008 | 006| 218 | 894 | S5.06 |Undef
000| 00o] 015| 005| 040| 020] o13| 613} 016| 007 | o086 | 102| 101] 185
0.00| 000| 015| G6O5| 010) 025| 018 | 018| 016 008 | 143 ] 186 | 138| 1.96
poo! cou| 045 005| 010] 030 013| 013| 046| 008 | 1.42| 175 185 | 289
600)| 600| 015| oo5| o020 | 020 0.13| 0.13| 016 009 | 082 1.07| 1.02| 890
ooo| o0o0o| 015] pos| 020| 025 015 012) 016} 010 147 | 167 1.70 [Undef
000 000| 015 005| 020) 030 013 012] 046 011 163 | 289 | $.06 |Unde!
oo | ooo| o40| coo) oic| 020) 008 | 008 | D08 002| DOT| 14G| 097} 112
000 | 000 | 040 000 | 040 | 025 | 006 | 008 | 008 | 003 | 129 148] 132] 157
000| 000} 0461 600| 040| 030 | 008 008| 008 | 0063 | 165| 1983 | 1.74| 218
000| 000| 040| 0oo| 020! 020) 008 | 007| 008| 0O4| 096 | 120) 095 159
poo| opo| vao| ooo| 020| D25 | ooB| 007 | 008| 0OS P 141 | 208 | 1.58 |Undef
000 000) 040| 000| 020 ©s0 ) 008 ) 006 | 008 | 006 | 2.06| 1023 | 2.86 [Undef
0oo| 000) 040] 005| 010 020 13| 013| o016| 007 | 082| 0os| o097 | 131
p00]| 000 | 0646] 005| 00| 025] 013 015) 0.16| 008 | 108 | 132 132 192
ooo| oop| o040| 0o0s| o10| 030 013| 015| 016 | 008 | 136 | 170 174 286
000]| 000) 0406| 005| 020 020 0143| 013 | 616 609 078 | 103 oss| 482
000| 000)| 040) 005| 020 025| 013| 042 0.6 010 1.41] 162 1.59 [Undef
000| 000| 040 005| 020| 00| 0143 | 012 016 011 | 154 | 285 286 |Undef
005| 010 045| 000 | 010| 020| 008 | 008 008 | 002 V41| 122 1.45] 1.28
0605 010 015]| 000| 0.10| 025| o008 | oos| o008 | 003 | 147 165| 157 ] 180
005! o10| 015| ooo| 010| 030 oo | cos8| co8| Do3) 188 215| 207 ( 247
005( 0140| 015| 000 | 020 020] 008 | 007 | 008 | 004 | 141 184 147] 174
0o5| 010| 0.15] 0600 | 020 025 | 008 | 007 | 005| 005 163| 228 1.95 [Undef
005| 010| 045| o000| 020 030 008 | 006 008 | 006 | 257 | 883 | 3.5 |Undef
005 | 010 015] oos| 0.10| D20) 013| 015| 016 | 007 | 084 | 109| 1.15| 1.46
005 | 010| 015| 005| 010| 025| 0.48| 013 016 | 008 | 1.23) 146 | 157 2.40
005| 010 | 015| 005|610 090 | 019 [ 043] 016 | 008 | 156 | 188 | 207 3.05
005| 030| 6.15| 005| 020 | 020] 013 018) 0161 009 ) 089 | v.14| 117 382
05| 010| 045| 005| 020 o025) o015 0121 046 | 00| 127 ] 178 1.95 [Undef
005| 010| 045| 005{ 620| 630| 043 012 0186 | 641 | 177 ] 5.05| 3.51 [Undes
005| 010| 040 voo| 010| 020| 008 | o008 | oos| coz| 103] t1s| 105] 120
005| 010 040| 000 | 010| 025 | 008 | 008 | 008 | 003] 1857 | 155| t44] 188
0.05| 010 ) 040 oo00| 010| 030 | 008 | o008 | 008| 003| 175 203| 190] 232
005| 010 | 040 | 000| 020| 020) 008 | 007 | 008] 004 | $0v| 125] 102]| 163
005 | 010 040 000! 0.20| D25| 008 | 007] D08| 005] 148 | 2147 | 1.71 (Undef
005| 040 | 040| 000| 020 080 | 008| 006 008| 006| 215 |11.87 | 307 {Undel
005 01D0| 040 | 005| 0.10| 020} 013 | 045} 46| 007) 087 | 104 105] 139
05| 010 | D4n| noS| 010 025] 043 012 164 008 | 144 | 133 | 144 | 202
005| 010| n4n| 005| 010| 080 013 013, 26| D08} t45) 179) 190 | 298
005| 040 ~2n | 005| 020( 620 0.13| 013 V oss! ooa| oot | 1071 102 se7
005] 010 J4u| 005 020 025| 013 ) € 0| cse) 01| 145 170 171 |Undef
005) 010] 04| 005| 020 080 0.8} %.is _¢46| 241 161 ] 801 | 507 [Undef |

Wy ond Y are from incdel 1, V¥ and vEfrom mode! 2. Undéf?;di ~ .8 pndefingd.
Ao alt the above, I+ 1, 1220 .45, td=tb=0.35, 1g=0.25, B=0.20
“Real aftentax r and Ko are 5% ond 8% respectiveiy. Tox adumts  “ishy: effrctis ossumed.
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Footes g

In the “Gordon World" reinvest.ant equals retentions. Hlso see

footnote b.

In the MM world, investments for all time are specified at the

outset.

7/

An  unpublished working paper which ltikea many others‘ regaﬁﬁed
the tetained earning% as capital gains. While the papaer
attempted to overcome the shortcomiﬁgs of Rashid and émoako—ﬂdu
(who i1gnored the i1mpact of retentions and rei1nvestmants 10

LY

their model), the publication of the  working ' paper was

préémpted by Howe.

+ REVg (l=tp) = § Mgyt = Vgd {fp = (1-fy) fg

i
The investment 1is gpecified as a fraction of EBIT rather than

EAT to nget around the problem of having different growth rates

. for the pure equity and the riskfres component of the firm.

b vgei-ty) + (1—b) T (1—tg) - U X = fp BEdVgsy = Vgo

- fe Ft + +r £ Vt(l“tb)

(b(i-ty) + (l—b)(l‘tg)) Yeg — u Xy — fp 8 (Vgyy — Vg2

- fa h [u Xg = (1-br Yg — (1=Ffyp) & VWegyy — Vil

+ r 5 Vg li-ty)

= {bil=t3} + (1-B) {1l — &g + fg h)} Yg — u 1+ fgh) X¢

PURCWASRD
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i PAYCR

ACC .0l

%v'.t(n_-.;. I4TARNAY LIZRAGY




w Y't :
3 - - M h Xg + RSVt(‘l“‘tb}‘*E .\)t._.,.] - Y *a
1=t
w* Yt
= e ——— - uh Xg +r £ Vpdd-tpy + & FAOVLL - Vgl
(Lt
= w¥ Xg - w¥or BV - ouh oagp ¢ REVpl—tar 4 £ FROVEL, - el
= L™ - 4 h! )-'.t + r oI ‘Jt [ tbv— w* + x f;{‘v't_..l - ""v"t:;
= w* - un Xg + 2 4 tte* =ty Mg f;‘vt+1 - Wyl
& 5o0rgdon L&l himself presents a&a briey history of this mDQEl.

While Durrand (41 considers this model to be a standard actu-
arral formula. accorgirg to Gordon thé actuarial literature has
no raeference to the ecoromic content 1nvolv®d 1n the derivation
of. the model. aAccording tn him, Williams [i5] sfems to have

bheen the first in 193585 to have atrtempted alvaluat1an formsla on

the lines suggested bv the model. Buﬁ-fhe fatter 1= said to
have abandoned the eauation betore 1t could take its.well known
Torm. since - he ftried workino Qlth varvina values af pavout
ratio and Pegﬁhn on iInvestment tpayouf ratio molriplied by the

ROI being the growth rate), which could not vield him a closed

form expression. Accaording to Dordon. the model firegr appearad
in its current torm 1in Gocdon and Shapiho N We  acoebdt
Gordon s olaim and accordingly ©sSter to the modsl  under his

Nams.
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