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ON THE MEASUREMENT OF THE MARKET VALUE 

OF A BANK 

Summary 

Current value accounting rules have been proposed recently to 
evaluate the net worth of financial intermediaries. The object 
of the paper is to show formally that the economic net worth of 
a bank includes not only the current value of assets net of the 
liabilities but also a goodwill and three terms related to the 
tax system which operate through equity financing, inflation 
and the tax savings on unrealized capital gains on assets and 
liabilities. 



Various studies have been concerned recently with the effec n 

interest rate changes on the market value of a bank and with its implications 

for hedging, accounting and regulation. Various authors
1 

have proposed current 

value accounting rules and, from a capital adequacy viewpoint, they suggest 

the control of the economic value of a bank defined as the difference between 

the current value of its assets and liabilities. Other authors
2 

have proposed 

implicitly or explicitly a more complex definition of the economic net worth 

of a bank which includes not only the current value of assets net of the 

liabilities but also the value of the goodwill of the bank, that is its 

present value as a going concern. A commun characteristic of these studies is 

that the measure of market value is suggested by common sense and is not 

derived from a formai model. It appears therefore useful to fill a gap in this 

literature by studying formally the determinants of the market value of a 

bank. 

Particular attention is paid to current values, the goodwill, taxes 

(especially the tax treatment of capital gains and losses) and to real growth 

and inflation. This analysis should provide the foundations for a proper 

measurement of the economic net worth of a bank. 

The piper is organised as follows. The determinants of the market value 

of a bank in a zero tax, zero real growth and zero inflation world are 

analysed in section one. The restrictive assumptions are dropped successively 

in sections two, three and four. 

SECTION ONE : A zero tax, zero real growth and zero inflation world  

tige will assume for expository convenience that a bank has two more 

periods to live before it is liquidated. This bank has on its asset side a 

portfolio of two period loans (L) and bonds (B) which have been acquired 

in thc post and which carry fixed interest rates, respectively p and b. These 
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assets are financed with deposits (D) and equity (E). Deposits have a maturity 

of two years and offer a fixed interest rate d. Loans, bonds and deposits are 

recorded at their historical book value. The current one period return on 

* * 
similar assets are respectively p , b and d , constant over the two periods. 

As the paper will not focus on risk evaluation, ail the variables are to be 

taken as being certain or certainty equivalents
3
. The bond and equity markets 

are perfectly elastic and the cost of equity in this world is the market 

* 
return b . Finally, we assume that the assets and liabilities are constant in 

book value term over the next two periods and that the net accounting profit 

(the net interest payments) is paid out as dividend. The subscripts 1, 2 and 3 

will indicate respectively the beginning of the first and second period and 

the end of the second period. The market value of this hypothetical firm
4 
 is 

simply the present value of its dividends and liquidation value, that is : 

	

MV = pL + bB - dD 	(1 + p)L + (1 + b)B - (1 + d)D  

1 + b 
 

(1 + b
*
)
2 

This relation can be expressed in a more cumbersome but more meaningful 

way (see Proof I in Appendix): 

* **  
(13 - b ) L

*
2  

1  MV = L + B - D 	+ 	
(p - b) L 

 
1 	1 	1 

1 + b
* 

(1 + b)
2 

(b
* 
 - d

*
) D 

 

	

(b -  d) 1 	 D2  

1 + b* 	(1 + b
*
)
2 

whereL.,B.andD.are the current values in period i of the loans, bonds 

and deposits evaluated at their loan, bond and deposit current rates. For 

instance, the current values of the loans at the beginning of period one and 

two are respectively : 

(1)  

(2)  
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L
1  

pL (1 + p)L 

(1 + pe) 2  
(3i ) 

1 + pe  

L
2 

(1 + p)L 

1 + pe  

The market value of this bank is the sum of two terms : the difference 

between the value of assets and liabilities evaluated at their respective 

current rates and the value of the goodwill. Guttentag and Herring (1983, 

page 116) have proposed the following definition of the goodwill of a bank : 

"Conceptually, the goodwill is the present value of net income the bank would 

be expected to earn on new business if it were to retain only its offices, 

employees and customers. The goodwill depends on the banks authorized powers 

including power to do business within specified areas, the market structure 

in the ares, the expertise of the bank's employees, and the customer relation-

ship it has developed". From a purely financial viewpoint (relation (2)) the 

goodwill appears to be the ability to pay below market rate on current and 

future deposits and the ability to ask above market rates on loans5. We have 

assumed implicitly that the current rates have the following ordering : 

p > b > d . This is to be expected if financial intermediaries are to exist 

but it need not to be observed for each individuel asset as, for instance, 

some loans can be subsidised to attract large profitable demand deposits (the 

case of horizontal integration discussed by Cuckierman (1978)). 

A major implication of this analysis is that one should not rely simply 

on the current value of assets and liabilities to determine the solvency of a 

financial intermediary or the exposure of the deposit insurance agency. In 

particular, the economic net worth of a Savings and Loan Association is not 

the difference between the low current value of its long term portfolio and 
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the current (close to book) value of its short term deposits. The economic net 

worth should include in general the current value of equity (E 	L 1+ 13
* 

 1-D
* 

 1
) 

and the goodwill of the financial firm. This remark is not novel but was 

stated many years ago by Paul Samuelson (1945, p. 24) : "It should not be 

necessary to argue before economists that the banking system is a going 

concern and is to be treated as such". It appears useful to insist again on 

the importance of the goodwill as much of the recent literature (see the 

references in footnote 1) seems to ignore its relevance. 

A second implication of this valuation model is that it solves the 

ambiguity concerning the effective duration of savings deposits. Flannery 

(1981) has argued in an article on the interest rate sensitivity of banks 

market values that "net present value and duration concepts are difficult or 

impossible to implement. Some asset and liability duration are ambiguous even 

in theory. Savings accounts and demand deposits possess short stated 

maturities but established customer relationships and depositor's portfolio 

adjustment costs may made their effective maturities much longer". The 

general model (see f. n.5) shows that there is no ambiguity. Savings accounts 

have a short maturity but their market value is the difference between their 

* 
current value (D , evaluated at the current savings deposite rate) and the 

goodwill which, as Flannery emphasises, depends on the customer relationships 

and on the deposit rate stickiness. In the context of the interest rate 

sensitivity of banks market values, this implies that the elasticity of the 

market value of a savings deposits to a change in interest rate will depend on 

the elasticity of its current value (and therefore on its duration) and also 

on the elasticity of the goodwill. Duration analysis can be applied to the 

case of financial intermediaries and one should be concerned not only with the 

current value of assets and liabilities, but also with the goodwill of the 

firm. 



-5- 

Taxes which are introduced in the next section will make the analysis 

more complex. 

SECTION TWO : Taxes, zero real growth and zero inflation  

Taxes are likely to affect the value of a bank for two reasons. The first 

one is that the cost of equity is not tax deductible and the second is that 

capital gains (loss) on assets and deposits are taxed only when realized. The 

importance of the tax treatment of capital gains (losses) has been discussed 

recently by economists in the context of the pricing of bonds and of the term 

structure of interest rates (Constantinides (1983), Stiglitz (1983) or Roll 

(1983)). Much earlier work on this issue was done by Samuelson (1964). As we 

will see, taxes do affect substantially the value of a bank. 

We place ourselves in a simple Modigliani - Miller world and assume that 

the cost of equity is the current return on bond b . This is done only for 

expository convenience ; our results would be qualitatively similar with the 

introduction of personal taxes (Miller,1977). Also, we assume that the assets 

have been acquired at par, so that only accounting income (net interest 

receipts) is being taxed. Denoting by t the corporate tax rate, we obtain the 

following valuation formula : 

(1 - t) (pL + bB - dD) 
MV = 

1 + b
* 

(1 - t) (pL + bB - dD) +L+B+ D 
(4) 

(1 + b*)2 
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Following a similar procedure as in section one, we can obtain a more 

meaningful formula (see Proof II in Appendix) : 

1 - t)(ple  - b*)L* 	(1 - t)(p*  - b*)L*  
MV = L + B - D*  + 	 1  + 	 2  

1 	1 	1 	 1 + b* (1 + b )2 

+ 	 1  4. 	 1  
(1 - t)(b*  - d*)D* 	(1 - t)(b*  - d*)D*2 	t b*E* 	t b*E*2  

1 + b* 	 (1 + b*)2 	 1 + b* 	(1 + b*)2 

L) 	t(L1 - 	t(11 - 14) 	t(B1 - J.  

(1 + b)2 	 (1 + b*  )2 1 + b* 	 1 + b* 

t(1 - 	t(D1 

( 5 ) 
1 + b* 	(1 + b*)2  

The market value is the sum of four terms : the current value of assets 

net of the liabilities, the after tax value of the goodwill, the present value 

of the non tax deductibility of equity costs and the present value of the tax 

savings due to the non taxation of current gains (losses) on assets and 

liabilities. 

This valuation formula requires some explanatory comments. The current 

* 	* 	* 

	

values of assets and liabilities L i, B „B 	
i

andpare the "true economic 

values" as defined by Samuelson (1964), that is the present value of the after 

tax flows discounted at the after tax discount rate where taxes are being paid 

on current capital gains (losses)
6
. We call these true economic values, 

'S' values. The first term in the valuation formula (5) is the 'S' equity, 

that is the difference between the 'S' value of assets and liabilities. The 

second term is the after tax goodwill, that is the ability to pay below market 

and ask above market rates on the 'S' volumes of deposits and loans. The third 

term taken into account is the non tax deductibility of the costs of 'S' 
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equity(tb*C;C=C+C-0.
*  
). One will observe that the value of 

equity is not constant in each period because the current 'S' values of asset 

and liabilities are changing over time. The last set of terms takes into 

account the specific tax treatment of capital gains and lasses on assets and 

deposits. They are not taxed in our example so that the present value of the 

tax savings (lasses) must be included in the market value . The assumption of 

not recording the capital gains and lasses was made for convenience. As is 

stressed by Constantinides (1983), it leaves room for tax management as lasses 

should be taken immediately and gains be realized only later to maximize the 

tax shelter
8
. A practical implication of this valuation formula is that one 

must consider the tax status of assets to measure the solvency of a financial 

intermediary and the exposure of the deposit insurance agency. Kane (1983) 

reports cases where the mortgage portfolio of Sa L's are worth only 80% of 

their book value. In fact, they are worth much more because the capital gains 

have not been recorded so that the S a L's will not be taxed on the future 

capital gains. With a 50 % tax rate, the difference in effective value can be 

quite substantial. 

To summarize : the determinants of the market value of a bank appear to 

be the 'S' value of equity, the after tax goodwill, the present value of the 

non tax deductibility of equity costs and the tax savings (lasses) due to the 

specific tax treatment of capital gains and lasses on assets and liabilities
9. 

The analysis so far has been limited to cases where all accounting income 

is paid as dividend. It needs to be extended to the realistic situations where 

some earnings are retained to follow the real or inflationary growth of the 

liabilities. 
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SECTION THREE : Taxes, real growth and zero inflation  

Let us consider again a two period bank to start with and let us assume 

for simplicity that there are no capital gains (lasses). The volumes of loans 

and deposits grow 	at the real rate p, 

D
*
2 
 = (1 + p) D1  

L2  = (1 + p) L1  

The valuation formula (5) still applies if ail income is paid out as 

dividend : 

t b E 
 t b*  E*  

1 1 1 	
1 	 2 1 

((1 - t)(p*  - b*) L*1 	(1 - t)(p*  - b*)(1 + p) 

1 + b 
	  + 	  

(1 + b*)2  

((1 - t)(b*  - d*) D*1 	(1 - t)(b*  - d*)(1 + p) ei) 
	  +  	(6) 

If regulators succeed in enforcing a constant capital ratio, earnings 

will be retained to increase equity at a rate p. The valuation formula (6) 

r*. 
must be adapted : a negative cash flow (- pLi)is added in period one and the 

proceeds of the investment are added in period two, that is : 

- pE 
 
1 	

(1 + b' (1 - t)) pE* -t b Ek 

	

1 	 1 
(7) 

1 + b 
 (1 + b*)2 (1 + b)2  

Retained Retained earnings have a negative effect on the market value of a bank. 

It is a straightforward application of the Miller - Modigliani result (1961): 

retained earnings add to the value of a firm if and only if the investment 

1 + b* 	(1 + b*) 2  

1 + b*  (1 t b*)2 
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return is larger than the cost of capital. In this case, the effect is 

negative since the after tax return (b*(1 -t))is smaller than the cost of 

equity (b*). 

Adding (7) to (6), we obtain a valuation formula for the constant capital 

ratio growth case : 

* 	* 	1 	(1 + p)  ) ( 	* 	* 	* * MV = (Li  + Bi  - Di) + 	* + 	2 	- tb El  + (1-t)(p - b) Li  
1 + b 	(1 + b) 

:)
+ (1 - t)(b*  - d*) Del 	 (8) 

The infinite period case follows immediately : 

MV = (Li
* 
 + Bi

* 
 - Di) + 	t

1 
 	- t b*  E + (1 - t)(p*  - be) L*  1 	 1 b + p 

)
+ (1 - t)(b*  - d*) De

l; 
	 (9) 

Real growth will affect the value of a bank if it raises the fiscal cost 

of equity or the value of the goodwill. 

The inflationary growth case is considered next. 

SECTION FOUR : Taxes and inflation  

Let us assume that the volumes of deposits and loans groom in nominal 

terms at a perfectly anticipated inflation rate P and that the nominal 

interest rates (p,b,d) follow the Fisher relationship, that is : 

P 	= 	P (1  + P) + P 

B 	= 	b*  (1 + P) +p 

a 	= 	d*  (1 + 1.9) + P 



-10- 

We assume that the regulators enforce a constant capital ratio so that 

one simply needs to substitute in the valuation formula (9) P in place of p 

and the nominal rates in place of the real rates : 

(- t (b* (1 + p) + p) E*) 
MV = (L + B - D) 1 	1 	1 b* (1 + p) + p - p 

(1 - t)(1 + p) (p* - b*) Li*   (1 - t)(1 + A) (b* - d*) D* 1  

	

b* (1 + p) + p - p 	 b* (1 + p) + p - p 

- t p E  (1 - t)(p* - b*)L* (1-t)(b - d*  )D* 1 	 1 	 1  
1 (10) 

	

b*(1 + 15) 	 b 	 b  

The market value of a bank under inflationary growth is the value in a 

zero real growth case minus an inflation tax. Financial firms are net holders 

of financial assets and as such will suffer from taxes under inflation. This 

is the reverse case of the traditional business firms which are in general net 

suppliers of financial assets (Feldstein, 1983)
10
. For empirical purposes, the 

valuation formula (10) would have to be adapted to the situations where 

equity does not follow the inflationary growth of deposits or to the cases 

where the nominal interest rates neutralize the inflation tax (Darby, 1975). 

Marcus (1983) has recently reported a negative correlation between the capital 

to assets ratio of banks and the level of interest rates. This relationship 

could very well be explained by the inflation tax if interest rates are good 

proxies of expected rates of inflation. 

To conclude : 

The main objective of this paper has been to present in a simple 

framework the determinants of the market value of a financial intermediary. 



The major implications for regulators is that the economic net worth of a bank 

is not simply the difference between the current values of assets and 

liabilities. Failed institutions rarely go into liquidation but are merged 

with sounder institutions. It implies that it is the global net worth which 

matters : it includes the goodwill, the fiscal cost of equity and the tax 

savinqs on capital gains. 

A second implication of this study concerns the measurement of interest 

rate risk for a financial intermediary. One should consider not only the 

effect of interest rate changes on the current values of assets and 

liabilities (Bierwag-Kaufmann, 1983), but also its effect on the goodwill 

of the intermediary. In particular, a firm can sustain without risk a 

maturity imbalance (duration of assets larger than that of liabilities) if its 

goodwill responds positively to an increase in interest rates. 

Finally, one would like to introduce risk explicitly in the analysis. A 

possible approach would be to apply the work of Constantinides-Ingersoll 

(1982) on the valuation of bonds in an efficient market. This may be 

unsatisfactory however, since, as is stressed by Santomero (1983) in a recent 

survey on micro-bank modelling, current financial assets models rely on 

perfect information assumptions which exclude the existence of financial 

intermediaries. 



MV = 

Proof : MV 

= A*  + 	
(a - b) * * 	 * * 

	

, 	(a - b ) A2  

1 
1 + b* 	(1 + b*)2  

q.e.d. 
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APPENDIX: Proofs I and II 

Proof I : We will show that a two period asset A with historical return 

* 	 * 
a, current (one period) return a and discount rate b is equal to : 

* *  a A 	(1 + a) A 	(a - b) A* 	(a*  - b )A2 1 
	 + 	, - Aî + 	 + 	 
1 + b^

a 	
(1 + bA
. 

 )- 	' 	1 + b* 	(1 + b*)2 

* 	a 	A 	+ 	(1 + a) A  with A1 -  

	

1 + a* 	(1 + a*)2 

* = (1 + a) A  A2  
1 + a

* 

a A 	(1 + a) A 	a A +  (a A 	a A 
	 +     _ 	 
1 + b* 	(1 + b*)2 	1 + a 	1 + b 	1 + a*,)) 

(
(

(1  + a)A 	( (1 + a)A 	_ 	(1 + a)A  

(1 + a*)2 	(1 + b*)2 	(1 + a*)2  

a A 	+ (1 + a)A  )1aA(a*  - b*) 	(1+a)A(a*-b*)((l+a*)+(l+b*))) 

a A 	+ 	(1 + a)A 	 (1 + a)A  

A* 4.  (a - b) (1 + * a 	(1 + a*)2)  + (a*  - b*) 	1 + a*  
1 

(1 + b*) 	 (1 + b*)2  

1 + a* 	(1 + a*)2 	(1+a)(1+b) 	(1 + a*)2 (1 + b)
2 (1 + a*)2) (1+a*)(1+b*) (1 + a*)2  (1 + b*)2  

The analysis can be repeated for bans, bonds and deposits to obtain the 

valuation formula (2). 
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Proof II : We show that the after tax value of a two period asset A issued at 

par with historical return a, current (one period) return a and discount rate 

* 
b is equal to : 

* * 

	

(1-t)(a*-b*)A*1 	(1-t)(a -b )A*  2   MV - (1 - t) a A  + (1 - t)aA + A 	
A + 	  + 	  

1 + b 	(1 + b)
,  
- 	1 1 + b* 	(1 + b*)2 

t b A  t b  A2 
* 	* 	* 	*) t (A2  - Al) 	t (A3  - A2  1  _ 	* -  1 + b^ 	(1 + b )

2+ 	
1 + b* 	

+ 	
(1 + b)2 

Where 
A*  
1 

A*  2 

a A +  (1 + a) A   
1 + a^ 	(1 + a*)2  

_(1 + a) A  

1 + a*  

A*3 	A 

	

Proof :
a A - t (a A + A - Ael) 	(1 + a) A - t (a A + Al - A/P 

MV - 	  
1 + b* 

	

	 (1 + b*)2  

* t 	- 	t (A3  - A2*  ) 

1 + b  (1 + b*)2 

Denoting by T the last factor (the capital gain tax shelter), we have : 

	

* 	 * * a A - t (a A + A2 - Al
*  ) 	(1 + a) A - t (a A + A3  - A2) 

MV = 

	

1 + a*  (1 - t) 	 (1 + a*  (1 - t))2  

[ a A - t a*  A*  

1 + b* 	
1  - aA-ta A1  

*1 

(1 + a) A - t a A2 	 A- *  2  + T 

(1 + b*)2 	 (1 + a* (1 - t))2 



	

* * 	* * 	* 	 * 

	

- t b  A
l 	

t b A
2 . 

t (A2  - Ai) 	t (A3  - A2) 
	  + 

1 + b* 	(1 + b*)2 	1 + b* 	(1 + b
*
)
2 
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The Tax Invariance Theorem of Samuelson (1964) allows us to write: 

r(a A - t a*  A) (a*  (1 - t) - b*) 
1 

MV = A
l 

+ 

* * 	* 
((1 + a) A - t a A2) ((a (1 - t) - b

*
) ((1 + a

* 
(1 - t) + (1 + b*))] 

	  + T 

(1 + b*)2  (1 + a*  (1 - t))2  

= A
* 
	(a
* 
 (1 - t) - 

1 

 
aA-ta Al

*  
 (1 + a)A-ta*  Az 

	  + 	  
1 + a*  (1 - t) 	(1 + a*  (1 - t))2  

1+bX  

(1 + a) A - t a*  

1 + a*  (1 - t) 

(1 + b*)2  

= A 	
+ (1 - t) (a*  - b*) Al' 	(1 - t) (a*  - b*) 

1 
^  

1 + b 

q.e.d. 

(1 + b*) (1 + a*  (1 - t)) 

+T 

(1 + b*)2  

The analysis can be repeated for loans, bonds and deposits to obtain the valuation 
formula (5). 
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Notes  

1 Bierwag-Kaufmann (1983), Eisenmenger (1981), Green-Shoven (1983), Kane 

(1983), Kopcke (1981), Maisel (1981), Rolnick-Weber (1982) 

2 Guttentag-Herring (1983), Mingo (1981), Pierce (1981), Samuelson (1945) 

3 The paper will focus exclusively on goodwill, taxes, growth and inflation. 

4 To repeat, the hypothesis of a two period firm with constant assets and 

liabilities and fixed interest rates is made only for expository 

convenience. 

5 In a more general model with variable interest rates and assets, we obtain 

(p - b*) L* + (b* - d) D  

	

MV = L + 13 - D + E 	t t 	t 	t t  

	

t=1 	Hi  (1 + b* 
T 	

) 
=1 

6 Equivalently, given Samuelson's invariance theorem (1964), they are the 

present values of the before tax cash flows discounted at the before tax 

discount rate. 

7 The non tax deductibility effect will be much smaller (eventually zero) in a 

Miller world (1977) as the cost of equity would be smaller than the bond 

return. 

8 It may not always be possible to record the losses when the book value of 

equity is constrained by the regulatory norms. In such a case, the bank 

should compare the cost of an equity issue with the benefit of an optimal 

timing of capital losses. 
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9 From an empirical viewpoint, one must note that the pure economic S values 

are not likely to be observed on the financial markets (Constantinides 

(1983)).The quoted price will include the pure economic S value and the 

capital gain tax savings as perceived by the market. In assessing the solvency 

of a bank, the analyst must add to this market price the specific tax 

advantage of the firm (for instance, the fact that Sa L's will not be taxed on 

future capital gains if the losses have not been booked). 

10 The existence of tax exempt securities will not modify the valuation 

formula if the following equilibrium relationship between the return on tax 

exempt securities (bNT) and the return on taxable securities (b
T
) is observed: 

b
T 
(1 - t) = b

NT
. 

Empirical evidence on this relationship is available in Skelton (1983) 
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