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The recent volume edited by S. Maisel (1981) "Risk and capital adequacy 

in commercial banks" is concerned with the relationship between the economic 

net worth of financial intermediaries - i.e. their market value - and the 

volatility of their portfolio return. 

Five major causes of fluctuation in market values are proposed: interest 

rate movements, liquidity crisis, credit default, variations in operating 

margins, fraud and failure to diversify (S.M. p. 33-34). But the majority of 

the papers collected in the volume deals specifically with one type of risk 

considered as the greatest one in banking today: the interest rate 

fluctuations. A bank financing "short" long term assets will face capital 

losses as market rates increase. The mentioned papers build on the early work 

of P. Samuelson (1945) and study the maturity structure of assets and 

liabilities and the duration of the intermediary's portfolio. 

The aim of this paper is to show that an other important source of 

fluctuation in the market value of banks éxists: the effect of taxes in an 

inflationary environment. lt will be shown that the growth in after tax 

earnings fuelled by inflation is not sufficient to finance a constant level of 

real dividends and the retained earnings that are required to satisfy an 

exogenous capital adequacy ratio. 

The market value of a financial intermediary is therefore negatively 

related to the inflation rate.' One will observe that this "inflation effect" 

is independent of the one due to interest rate fluctuations, although these 

two effects rnay reinforce each other in reality. 

The paper is divided in two parts. First, we develop a simple model of 

the banking firm to show the negative relationship between the intermediary's 

market value and the inflation rate under the current tax system. Secondly, 

we discuss the efficiency of capital regulation in an inflationary environment. 

SECTION ONE: A MODEL OF THE BANKINC FIRM WITH INFLATION  

The model is an extension of the oves developed by Jaffee-Coldfeld 

(1970) and Klein (1971); it has been kept very simple so that the effect of 

taxes and inflation per se will appear very clearly. 
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The financial intermediary finances assets, A, with deposits, D, and 

equity, E. The assets and deposits carry the current interest rate q and d 

respectively. The asset market is perfect so that the interest rate g is 

exogenous. However, the deposit market is imperfect. The deposit supply is 

an increasing function of the deposit rate, d. All variables are known with 

certainty. 

The zero inflation model is presented first. Inflation is then 

introduced in the model. 

A zero inflation model  

Denoting by t the rate of taxation, the intermediary's after tax profit 

P is equal to (1 - t) (gA - dD). Given the balance sheet constraint (A=D+E), 

one can write: 

P = (1 - t)(g - d)D + (1 - t)g E
2 (1) 

The intermediary will choose the deposit rate d and equity level E to 

maximize its profit net of the opportunity cost of equity. In this certainty 

model we simply assume that the cost of equity is the perfect market return q3. 

Under this hypothesis, the net profit of the intermediary (NP) is equal 

to: 

NP = (1 	t) (g - d)D - gtE 	 (2) 

Une observes immediately that the intermediary should reduce its equity 

level towards zero if it wants to maximize its net profit. This is a straight 

forward application of the Modigliani-Miller's proposition. In a world with 

taxes, there is no reason to raise equity at a cost g, when the after tax 

return on these funds is only g (1 - t). 

However a regulator will typically impose a capital adequacy ratio 

kr. E/D. 
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ln this model, as long as the deposit supply and market rates remain 

constant, net income will be paid out as dividend. Indeed, there is no 

economic reason to retain earnings and increase the equity beyond its adequacy 

level. 

Assuming such a stationary world, we can calculate the market value (MV) 

of the intermediary as the present value of its future stream of constant 

dividends: 

MV = É 	(1 - t) (g - d)D + (1 - t)g E  

i=1 	(1 + g)1 

(1 - t)E + (1 - t) (g - d)D  
=  

g 

The market value is equal to the equity level reduced by its fiscal cost 

and increased by the future profits on deposits (the goodwill of the 

intermediary). 

Inflation is now introduced in the model and shown to affect negatively 

the market value of the intermediary. 

Inflation, taxes and market value  

To examine specifically the impact of taxes and inflation that occurs 

partly through the capital adequacy ratio and retained earnings, we will 

assume that the interest rates g and d, and the deposits stock are constant in 

real lems so that their nominal values follow the inflation rate p. This may 

not be exactly truc in reality, but we make this assumption to focus exclusi-

vely on the effect of taxes in a neutral inflationary environnent. 

We denote discrete time intervals by the subscript 0,1,2... The 

evolution of deposit and equity through time is the following: 

time 	 0 	 1 	 2 
• 

Deposits 	 D 	 (1 + ())D 	(1 + p)2  D 
• 2 

Equity (1 + 15)E„ 	(1 + p) E 

(3) 
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and the nominal rates d and g are given by the Fisher équation: 

a = 	(1 + d) (1 + 	13) - 	1 

g = 	(1 + g) (1 + 0) - 	1. 

To calculate the market value of the financial intermediary under 

inflation, we lay down the flows of dividends (Fi), taking into account the 

Tact that earnings must be retained to satisfy the capital adequacy ratio as 

deposits inflate. 

The dividend in period one (F
1 
 ) is equal to the income after tax reduced  4  

by the necessary retained earnings k D Do  = D E0  . 

F1  = (1 - t) (g- d)D0 + g (1-t)E0 -pE0  

= (1 + p) (g - d) (1 - t)D0  + (g (1 + 0) + 0) (1 - t) E0  - i)E0. 

The dividends in periods two and three are respectively equal to: 

F2  = (1+13)(g-d)(1-t)D0  (14)1  + (g(14)+0)(1-t)E0  (1+p)1  - bE0(14)1  

F3  = (14)(g-d)(1-t)D0  (14)2  + (g(14)+0)(1-t)E0  (14)2  - 0E0(14)2  

The sum of the discounted dividends is then equal to: 

(14)(g-d)(1-t)D (1+0)i  + (g(14)+0)(1-t)E (14)i  - PE (14)i  
MV = cf 	 o 	 o 	 o  

i=o 	 ( (1 + p) (1 + g))41  

Relation (4) is usefully broken in three terms: 

MV = ID 
(1+0)

i+1 (g-d) (1-t)D0 	g(1+p)i+1  (1-t)E • 
 	  + 
	(1-t)E0 

i=o ( (14) (1+g) )41 	i=o ( (14)(1+g) )41  

0 (1-t)E0  (14)i  - 0E0  (14)i  
+. 
1=
z 	  
o 	( (1+g)(14) )41  

5 
(1-t)(g-d)D 	 tg 

. 	° + (1-t)E 	- 	o 	 (6) 
g 	 ° 	g(l+p) 

(5) 
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Due to our inflation neutrality assumption, the sum of the first two 

terms of relation (6) is identical to the market value obtained in the zero 

inflation case (relation (3)). But a third (negative) term hos been added to 

take into account the effect of taxes on banks' market values in an 

inflationary environment. 

The economic intuition beyond this term is quite apparent in the third 

term of relation (5). The inflation premium (P) that should compensate for 

the loss of the assets purchasing power is taxed and is not sufficient to 

• 
finance the necessary retained earnings fclE (1+0)

i 
 . 
6 

0 

The market value of a financial intermediary is thus negatively related 

to the inflation rate under the current tax system. 

The assumption of a constant rate of inflation up to the very last day 

is of course extreme, and a more realistic model would assume an inflation 

lasting a shorter period, say n years. The market value of a financial 

intermediary in this case can be shown to be equal to: 

(g-d)(1-t)Do 	t 1'3 E o 	(1 	1 	) MV = Eo (1-t) + 
g 	g (14) 	(1+g)n  

(7) 

With a tax rate of .5, a real interest rate of .03 and an inflation rate 

of ten per cent during five years, one obtains that the ratio of market value 

to equity (MV/Eo) would full by twenty per cent. 

This figure does not appear excessive compared to the effective drop of 

forty per cent in the United States that occured in 1974, precisely the year 

the inflation rate was sharply increasing (Maisel, 1981, p. 117). 

We do not argue that this model has captured all the effects of 

inflation since its simplicity was chosen to analyse only the effect of taxes 

in an inflationary environment. But it seems that this effect can be 

substantial. 

The model has also implications for requlatory policies. 
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SECTION NO: INFLATION, TAXES AND CAPITAL ADEQUACY  

The financial intermediaries' equity to deposit ratio, and even more the 

market value to deposit ratio, has fallen dramatically in most countries 

during the part decade and it has been argued that this trend should be 

reversed (Revell, 1980). 

In this context, we want to examine two related questions of interest 

for the public regulator. The first one concerns the quantitative effect of a 

new equity issue on the intermediary's market value; the second question 

concerns the so called banks' capital shortage. Bankers argue often that it 

is quite difficult to issue new equity and we want to calculate the upper 

bound on a new equity issue that is implied in our model. 

Both questions are answered with the valuation formulas developed 

earlier and are dealt with successively. 

The quantitative effect of e new equity issue on the intermediary's 

market value is given by the first derivative of the valuation equation (7): 

(8) (1 	g)n  ) 
(1 - t) 	(1

t p 

15  )g (1  

Quite surprisingly, it appears that this derivative can be negative, 

implying that e new equity issue can in some cases reduce the market value of 

e financial intermediary. 

The necessary condition to obtain this unfavourable result can be shown 

to be given by the following relation: 

(1 - t)fi = (1 - t)((1+ P)g + 	< P (1 - 	n ) = 	 (9) 
(1 + g)-  

The after tax return on new equity must be smaller than some value Q . 

The intuitive interpretation of this condition is quite apparent in the 

"forever" inflation case (n 	). In this case, the after tax return on 

new equity must be smaller thon the inflation rate, implying that the net 

income on these new funds ( 0 E) are not sufficient to finance the necessary 

additional retained earnings (F.:1A E), so that the global dividend flow is in 

fact reduced by the new equity issue. 
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Table one evaluates the marginal effect of a new equity issue on the 

market value of a financial intermediary (relation (8)) for several rates of 

inflation and numbers of years, the tax rate (t) and the real return (g) being 

fixed at 	.5 and .03 respectively. 

n`  b(%) 0 2 4 6 8 10 

0 .5 .5 .5 .5 .5 .5 

3 .5 .47 .45 .42 .40 .37 

6 .5 .45 .40 .35 .30 .25 

9 .5 .42 .35 .28 .21 .15 

12 .5 .40 .31 .22 .13 .05 

15 .5 .38 .27 .16 .06 -.04 

18 .5 .37 .24 .11 0 -.13 

21 .5 .35 .2 .06 -.07 -.2 

24 .5 .33 .17 .02 -.13 -.27 

Table One: aMV/ E; 	t=.5, g=.03 

For instance, an issue of equity when the inflation rate is expected to 

be ten per cent during six years will increase the market value of the 

intermediary by only twenty five per cent of the new issue. And for a larder 

number of years (n >15), the marginal change can even be neqative ! 

Table one provides the answer to the first question related to the 

marginal effect of a new equity issue on the market value of a financial 

intermediary. However, if the regulator wants to know by how much he could 

potentially increase the intermediary's market value, he needs to know the 

upper bound on a new issue of capital. This is the abject of the second 

question. 

The reasoning is quite simple. A new equity issue 	E) is feasible 

only if the market value of the intermediary after the issue (MVa) is larger 

than the volume of equity being issued. Indeed, the new shareholders who 

offer AE will not accept to loose any money. 	Formally, a new equity issue is 

feasible when the followinq condition is met: 

t 

(1 + P)g 
(E ° 
	(1+g) 
+AE)(1 - 	n) 	(10) AE < MVa = (1-t)(Eo+AE) - 
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Denoting by Hvo  the market value before the issue, we have: 

t 
1  

AE < MVo + [(1-t)   (1 - (1 + Mg 	(l+g)  

A E< 

 

MV
o 

 

E 6 MV
o 

t + 	t 	 1 (1 - 	 n) (1+Mg 	(l+g)-  
The feasible issue of equity is a multiple of the existing market value. 

Table Two evaluates the parameter 6 for several rates of inflation and 

numbers of years (t =.5, g= 	.03). 

t'N 
0 2 4 6 8 	10 

0 2 2 2 2 2 	2 

3 2 1.89 1.88 1.72 1.67 	1.59 

6 2 1.82 1.67 1.54 1.43 	1.33 

9 2 1.72 1.54 1.39 1.27 	1.18 

12 2 1.67 1.45 1.28 1.15 	1.05 

15 2 1.61 1.37 1.19 1.06 	.96 

18 2 1.59 1.32 1.12 1 	.88 

21 2 1.54 1.25 1.06 .93 	.83 

24 2 1.49 1.21 1.02 .89 	.79 

Table Two: Parameter 6 ( t=.5,g=.03). 

For instance, given an inflation rate of ten per cent during twelve years, 

the maximum amount of equity that can be issued is 105 per cent of the 

existing market value. 

Table Two can be mixed with Table One to calculat.e the impact on the 

market value when the intermediary issues the maximal amount of equity. For 

instance, in the previous example of an inflation rate of ten per cent during 

twelve years, the equity issue will be 105 per cent of the existing market 

value and the market value increase will be, given Table One, only 6.3 per 

cent of the current market value (.06 x 1.05), a quite low number. 

(10) 
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Inflation under the current tax system reduces substantially the ability of 

the regulator to raise the market value to deposits ratio. 

To conclude: 

Taxes and inflation have been introduced in a simplified model of the 

banking firm. To the well known Modigliani-Miller's proposition about the 

fiscal cost of equity, we have shown how taxes will produce a second effect on 

the value of financial intermediaries in a neutral inflationary environment. 

This occurs because the after tax earnings are not sufficient to finance a 

constant flow of real dividends and the retained earnings necessary to 

maintain a constant capital ratio. The fundamental explanation is that the 

inflation premium build in the interest rate (P) is taxed as ordinary income. 

This "taxes cum inflation" effect will reduce the market value, the marginal 

effect of a new issue and the feasible amount of equity that can be issued. 

The effect of inflation can be substantial and undermines the stability of the 

financial system and the ability of the régulator to control the solvency of 

financial intermediaries. 

Given the simplicity of the model, we do not argue that ail the effects of 

inflation have been captured. Uncertainty has not been taken into account, a 

Fisher equation has been assumed and we have not analysed the maturity 

structure of assets and liabilities and the effects of interest rates 

fluctuations. The main point is simply that a perfectly anticipated neutral 

inflation will reduce the market value of financial intermediaries under the 

current tax system. 



Footnotes: 

1. Wallich (1980) has argued that the shareholders of financial 
intermediaries would probably loose from inflation as they are net 
creditors. This papes provides formai foundations to Wallich's 
conjectures. 

2. An imperfect market for bans and a real cost fonction for servicinq 
deposits and bans would make the model more realistic but these 
characteristics will be ignored to simplify the formol presentation of our 
results. 

3. It can be argued that a personal tax differential on bonds and equity 
income will increase the return before tax on bonds relative to the cost 
of equity (Miller (1977), Orgler-Taggart (1981)), or that the existence of 
financial intermediaries require that they have special investment 
opportunities (Wood, 1981). Following botte arguments, the return on 
assets would thon be greater than the cost of equity. 

4. We assume irnplicity a before tax Fisher equation. An alternative 
hypothesis (see f.i. J. Makin (1983)) would be to assume an after tax 
Fisher equation. Denoting by t the tax rate on interest income and by t' 
the tax rate on return from alternative (real) assets, we have: 

(1 + a (1 - t) ) 	(1 	d (1 - t) ) (1 + p (1 - t')) 

2 = d (1 + 1.3 (1 - t')) + P (1 - t')/(1 - t) 

And similarly for 

g = g (1 + p (1 - t')) + p (1 - t')/(1 - t) 

Given t > t', the nominal interest rates would increase by more than the 
rise in anticipated inflation to maintain the expected after tax real 
return. Tt cari be shown that the negative effect of inflation on banks' 

market values would be reduced in this case 

5. An alternative hypothesis, more realistic in those countries where a 
declining capital ratio has been observed, would be to assume that only a 
fraction of the "constant capital ratio retained earnings" is effectively 

retained (i.e. a ipEo, a < 1). 

6. Under the "neglect benign" assumption (f.n.5), the market value is equal 
to: 

(1 - t)(g - d)D 0 

g 

7. The case of the financial intermediary under inflation is, mutatis 
mutandis, an application of the proposition following which the net 
holders of financial assets are heavily penalized by the tax system in a 
neutral inflation world (sec Fisher-Modigliani, 1978). 

8. A cornplete analysis of the feasibility question is available in Dermine (1982). 

MV = (1 - t)Eo  + - tiDE ( 	
a 

g(l+i))+(1-a)15 
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