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TIIVISTELMÄ

Tutkimuksen tavoitteet

Tutkimukseni tarkoituksena on tutkia tekijöitä, joilla on, tai etukäteen ajateltuna 
saattaisi olla vaikutusta pankkien arvon määräytymisessä osakemarkkinoilla. Tätä 
aihetta ei ole aikaisemmassa akateemisessa tutkimuksessa käsitelty juuri lainkaan, 
vaikka yleisesti arvonmääritykseen liittyviä tutkimuksia onkin paljon. Täten työni 
täydentää olemassaolevaa tutkimusta tarjoten uutta tietoa tältä nimenomaiselta 
toimialalta.

Lähdeaineisto ja tutkimusmenetelmä

Tutkimuksessa käytetään lähdeaineistona arvonmääritykseen ja pankkitoimintaan 
liittyvää kirjallisuutta, tutkimuksia ja lehtiartikkeleita sekä koti- että ulkomailta. 
Pääasiallisena tutkimusaineistona on Global Researcher -tietokannasta kerätyt 83 
pohjois-amerikkalaisen pankin tilinpäätös- ja muut Yhdysvaltain lainsäädännön 
mukaiset toiminnan tunnusluvut vuosilta 1994-1998.

Empiirisessä tutkimuksessa käytetään vertailuyhtiöiden tunnuslukuihin perustuvaa 
arvonmääritystä ja verrataan tällä menetelmällä saatuja hinta-arvioita oikeisiin 
markkinahintoihin. Vertailuyhtiöiden joukosta lasketaan tunnuslukujen mediaani, ja 
käytetään tätä kohdeyrityksen markkinahinnan arvioimiseen. Oikeista ja arvioiduista 
hinnoista lasketaan ennustevirheet ja muut tilastolliset tunnusluvut sekä suoritetaan 
tilastolliset testit ennustevirheiden mahdollisen nollasta poikkeavuuden toteamiseksi. 
Oikeita ja arvioituja hintoja vertaillaan myös regressioanalyysin avulla, jotta parhaiten 
markkinahintojen vaihtelua selittävät muuttujat löydettäisiin. Lopuksi verrataan eri 
muuttujien avulla saatuja ennustevirheitä tilastollisesti toisiinsa, jotta saadaan selville, 
mitkä muuttujat antavat tilastollisesti tarkempia tuloksia kuin muut.

Tulokset

Tutkimustulokset osoittavat, että on tekijöitä, joilla on selvä yhteys pankkien 
markkina-arvoihin sekä tekijöitä, joilla ei näyttäisi olevan suoranaista vaikutusta 
arvostukseen. Tekijät, joilla on voimakkain vaikutus pankkien markkina-arvoihin ovat 
osakekohtainen tulos, oman pääoman kirja-arvo, taseen loppusumma, talletuskanta, 
luottotappiot sekä jäijestämättömät luotot. Näistä paras on osakekohtainen tulos, 
joskin ennakko-odotusten vastaisesti historialliset luvut antavat parempia hinta- 
arvioita kuin ennustetut. Tämä on kuitenkin selitettävissä otoksesta johtuvilla 
tekijöillä.

Yleisenä johtopäätöksenä voidaan todeta, että tutkimustulokset ovat odotetun kaltaisia 
osakekohtaisen nettotuloksen ollessa paras yksittäinen markkina-arvon selittäjä. Tätä 
havaintoa tukien tutkimustulokset lisäksi osoittavat, että myös ne tekijät, jotka 
nettotulokseen eniten vaikuttavat, ovat merkittävässä roolissa pankkien markkina- 
arvon selittäjinä.

Avainsanat:
Pankit, arvonmääritys, multippelit, vertailuyhtiöt, P/E-luku.



ABSTRACT

Purpose of the study

The purpose of my study is to investigate the factors that have, or may have, influence 
on the stock market valuation of banks. This topic has not been discussed in previous 
research in nearly any detail, even though there is an abundance of valuation studies 
in general. Thus, my study fills a gap in existing research offering new information 
concerning this particular field.

Information sources and research methods

I use both domestic and international literature, research papers, and magazine articles 
related to valuation and banking business as references in this study. The main data, 
which consists of financial statements and other operating variables required by the 
US law, is collected from the Global Researcher database for 83 North American 
banks covering the years 1994-1998.

In the empirical part of the study I use a valuation method based on the multiples of 
comparable companies. Valuations obtained by this method are then compared to 
actual market prices. The target company is valued using the median multiple of the 
group of comparable companies. The actual and estimated prices are used to calculate 
valuation errors and other relevant statistical information as well as to perform 
statistical tests to measure whether the valuation errors deviate from zero statistically. 
Furthermore, actual and estimated prices are analyzed with regression analysis in 
order to find the variables that best explain the variation in market prices among the 
sample banks. Finally, statistical tests are performed to find out which variables 
produce valuation errors that are statistically more accurate (i.e. closer to zero) than 
those produced by other variables.

Findings

My findings indicate that there are variables that have a direct relation to value, but 
also variables that do not seem to have an explicit influence on market values. Factors 
that have most influence in the market value of banks are earnings per share, book 
value of equity, total assets, deposits, loan losses as well as non-performing loans. Of 
these earnings per share is the best, even though historical figures produce better 
valuations than forecasted earnings, contary to my expectations. However, this can 
mainly be explained with factors related to the sample.

As a general conclusion I can state that my findings are mostly as expected with net 
profit being the best single variable in explaining the market value of banks. 
Providing support to this observation, my findings further indicate that those factors 
that are most relevant in affecting net profit also have a significant influence in 
explaining the market value of banks.

Key words
Banks, valuation, multiples, comparables, P/E ratio.
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1 INTRODUCTION

1.1 Background

Bank mergers and acquisitions are of current interest throughout the world. Recently we 

have also seen an interesting expansion of Nordic banks. There have been mergers 

within countries, but cross-border transactions have also occurred. This process 

emphasizes the need and interest for understanding bank valuation and how it differs 

from valuing other kinds of companies.

Although there are numerous studies about company valuation both in Finland and 

abroad, studies concentrating on bank valuation are rare. There are studies that 

investigate the stock market effect of certain events, for example bank mergers (see e.g. 

Cybo-Ottone and Murgia 2000), but they do not deal directly with the topic of this 

study. The most relevant study considering bank valuation is that of Liu et al. (2000). 

Banks are considered as a small sub-sample in their analysis, but the authors do not 

consider any factors that might be specific to the banking industry.

However, bank valuation is covered in some textbooks. Mercer (1992), Miller (1995), 

and Wariboko (1995) present some valuation methods for banks, but since they are 

textbooks with no empirical examinations the authors do not report how well the 

valuation methods work in practice. Copeland et al. (1996) have a chapter on bank 

valuation too, but it concentrates on a single cash-flow method only.

Hence, previous research concentrating on bank valuation is almost non-existent. My 

study fills this gap in current academic literature by providing insight of the multiple 

valuation method in the banking industry. This topic has not been analyzed in previous 

studies at this magnitude, and the multiples I use are more sophisticated than those of 
Liu et al. (2000) who use only the basic valuation multiples. As a result, my findings 

increase the knowledge of the factors that are relevant in explaining and predicting the 

stock market value of banks.
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1.2 Purpose and Structure of the Study

In this study I present the main theoretical guidelines for bank valuation, and examine 

what factors have important roles in determining the value of banks. General valuation 

methodology also needs to be discussed since one cannot fully understand the 
fundamentals of bank valuation without being familiar with the basic valuation methods 

applicable to almost all other kinds of companies.

Although I present other techniques too, the main emphasis of this study is on the 

valuation based on comparable companies. However, in practice usually more than one 

valuation method is used, and therefore I think that it is important to include the other 

methods in the discussion too. They also shed light on the theoretical framework of the 

comparable valuation method, which further indicates the need to present them. The 

other methods discussed in this study include present value methods and a few others 

that are only shortly described, for example option methods and asset based valuation 

methods.

In the empirical part of the study I examine which market multiples and other statistical 

variables best explain bank value. Hence, I will rely on the assumption that most banks 

are (approximately) similar to each other and therefore this similarity should be 

reflected in their valuation. I examine whether the market value of banks can be 

explained by certain trading and operational multiples extracted from comparable 

banks, a widely used method of valuation in practice. This method is also frequently 

examined in academic studies, for example Kaplan and Ruback (1995) and Kim and 

Ritter (1999) use multiples in their analyses. Throughout this study I use the terms 

multiples and comparables interchangeably when discussing the method of valuing 

companies based on multiples derived from a group of comparable companies.

The main hypothesis of this study can be expressed as follows:

Hq: There is no difference across different multiples in explaining the market value 

of banks.

The remainder of this study is organized as follows. In chapter 2 I discuss the valuation 
process in general and present the most common valuation methods. In chapter 3 I
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explain bank valuation in more detail as well as the differences between bank and non- 

financial company valuations. Chapter 4 presents data and statistical methodologies. In 

chapter 5 I present and discuss empirical results and their interpretations. Chapter 6 

consists of conclusion, weaknesses in this study, and suggestions for further research. I 

do not include a separate chapter for prior research due to the lack of studies, but instead 

relevant topics and findings are discussed in the text where appropriate.
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2 VALUATION IN GENERAL

In this chapter I briefly present the most widely used valuation techniques for basically 

all kinds of companies. I think that it is appropriate to first mention what different 

meanings value can have, and a few situations when valuation is important. After that I 
discuss the basic methods of valuation. Then in the next chapter I turn to the question of 

banks, because there are certain distinctive features in bank valuation.

2.1 Ten Concepts of Value

Value can have very different definitions, uses, and interpretations depending on the 

context where it is used. Miller (1995, 4-11) lists ten concepts of value and points out 

that there is no single “right” value, because it depends on the person assessing it, the 

purpose, the timing, and a host of other factors. In the context of business valuation, 

value means economic value, i.e. the amount paid in exchange for an asset (economic 

value is therefore the monetary worth of an asset). In the following I discuss the ten 

concepts on value based on Miller’s (1995) illustration.

1) Fair Market Value
The most common type of value definition is the fair market value method, known also 

as the market value or cash value. Fair market value can be defined as the amount (cash 

or equivalent) at which an asset would exchange between a willing buyer and a willing 

seller, provided that they have reasonable knowledge of all pertinent facts, and neither is 

being under compulsion to buy or sell. Fair market value assumes a continuation in the 

general pattern of the asset being valued, i.e. fair market value is an as is value. In the 

real world, however, usually more than one buyer will be bidding for the asset and the 

price paid may reflect the fair market value plus some portion of the value creation 

opportunities that the buyer believes it can realize. This is taken into account in the 

investment value definition discussed next.

2) Investment Value
Investment value is usually thought as the value of the future benefits of ownership of 

an asset to a particular buyer. Fair market value and investment value are related but 

seldom equal. If all potential buyers had exactly the same assumptions and expectations, 

then the values would be equal. The techniques and approaches used to estimate fair
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market value and investment value are essentially the same, it is the assumptions that 

differ.

3) Value-in-Use / Value-in-Exchange
Value-in-use is not actually a type of value, but a condition under which certain 

assumptions are made in valuing assets. It is associated with assets that are in 

productive use and can be described as the value of an asset for a particular use or to a 

particular user, as part of an operating enterprise. When specific assets used by an 

ongoing business are valued for example in an acquisition, it is usually assumed that 

they remain in their most productive use.

Value-in-exchange is essentially the opposite of value-in-use. The concept relates to the 

value of an asset as exchanged by itself separate from an operating entity. Typically, the 
value-in-exchange is less than value-in-use of an asset in an ongoing business 

enterprise. An obvious example within banking is teller counters, which would have less 

value if sold separately than if sold as part of a total branch.

4) Goodwill Value
Goodwill is an intangible asset that arises when a business as a whole has value greater 

than the value of its tangible and specifically identified intangible assets. In business 

perspective goodwill is calculated as the difference between price paid for an acquired 

business and the fair market value of the assets acquired net of the liabilities.

5) Going Concern Value
The concept of going concern is typically brought into play when a business is being 

valued as a viable operating unit with no immediate threat of discontinuance of 

operations. Although not a standard concept of value like the fair market value, going 

concern value is related to assets because they are in place and are part of a going 

concern. Therefore, the appropriate way would be to say that an asset has value of 100 

as a going concern, not to talk about going concern value as such.

6) Book Value
Book value is an accounting and tax concept, not really a valuation or economic one. 

Book value is simply the historical cost of an asset less accumulated depreciation. For a
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business enterprise book value is the sum of book values of individual assets less the 

book value of individual liabilities (also called net worth or book equity). Book value 

may or may not have any relation to fair market value or investment value of a bank, for 

example, since it is an arbitrary figure based on past numbers and accounting choices. In 

this study I use book value to find out whether bank value can be approximated using a 

book value multiple despite the possible pitfalls in using it, because book value is used 

extensively in bank acquisitions as a means to gauge the appropriateness of a price paid.

7) Liquidation Value
Liquidation value is the net amount that can be realized if a business is terminated, its 

assets sold individually, and liabilities satisfied. But, as with going concern value 

discussed above, it would be incorrect to say that an asset has a liquidation value of 100. 

The correct statement would be that the value of an asset is 100 in liquidation.

8) Insurable Value
Insurable value is straightforward: it is simply the monetary value of destructible 

portions of an asset that will be insured to indemnify the owner in the event of loss. This 

type of value has little relevance in bank mergers and acquisitions.

9) Replacement Value
The replacement value of an asset is the cost of acquiring a new asset of equal utility. It 

is used mostly in the valuation of tangible assets that do not produce income directly 

such as furniture, equipment, and fixtures.

10) Salvage Value
Salvage value is the amount realizable upon sale or other disposition of an asset after it 

is no longer useful to the current owner and is to be taken out of service. This is 

different from scrap value, which assumes that the asset is no longer useful to anyone 

for any purpose. In a business valuation context salvage value may be considered when 

companies combined in a merger have excess equipment to be disposed of.

Furthermore, a distinction has to be made between equity value and total enterprise 

value. Simply put, enterprise value equals equity value plus net debt, i.e. enterprise 

value is based upon a debt-free financial structure. Throughout this study, value of a
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bank means the value of the equity of that business because the objective in most 

business valuations is to value the equity (Miller 1995, 49). When discussing equity 

value in this study, I am referring to fair market value and investment value because 
they are the types of value investors are concerned with when trading in the securities 

market. When buying a fraction of the shares of a company, an investor most likely 

thinks about fair market value, but if a whole or majority of a company is bought, then 

investment value is the concept in question.

2.2 Valuation as a Tool in Practice

At some level, nearly every business decision involves valuation, at least implicitly 

(Palepu et al. 1996, 6-1). Within the firm, capital budgeting involves consideration of 

how a particular project would affect firm value. Strategic planning focuses on how 

value would be influenced by larger sets of action. Outside the firm, security analysts 

conduct valuation to support their buy and sell decisions, and potential acquirers need 

estimates of the value of target firms and the synergies they might offer. Moreover, both 

the buyer and the seller want to know what is the maximum or minimum price they can 

accept in an acquisition. The buyer does not want to pay more than what the company is 

worth for him under his control, and the seller does not want to sell for less than the 

market value (if there is one). To the buyer, penalties for overpaying are obvious: 

reduced earnings per share, lower return on equity, and greater potential earnings 

dilution. To the seller, penalties for accepting an offer that is too low is also obvious: 

money left on the table. Of course, price and value are usually not the same thing, and a 

company can have different value for different owners.

Another situation when valuation is useful is with stock market listings. When a 

company sells shares for the first time in an initial public offering (IPO), the price of a 

share needs to be determined. Valuation is also used in secondary offerings after the 

IPO. Also, other kinds of corporate restructurings, for example divestitures, incentive 

stock options, and management / leveraged buyouts, call for valuation. These examples 

are only a tip of an iceberg, but they nevertheless illustrate the magnitude of situations 

when valuation is a necessary tool in decision making. The comparable company 

method that is examined in the empirical part of this study is one tool in these situations, 

and the aim of this study is to find out which multiples are most suitable when banks are 

being valued, wherever the need for valuation arises from.
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Some kind of valuation can also be done using shortcuts, but they generally give only 

rough and dirty approximations. Reed and Reed Lajoux (1995, 123) suggest that 

valuation should be used instead of so-called rules of thumb, which are tempting but can 

be at the same time treacherous. Examples of such rules of thumb are for example 

“Never pay more than the 80 percent of net worth” and “The average company listed on 

the NYSE is worth at least 50 percent more than the current public value”. These 

statements are often wrong because they are based on past numbers and transitory 

trends of only a few deals on a local or industry basis (Reed and Read Lajoux op.cit, 

124). Rules of thumb have been particularly popular especially in the banking industry, 

where book value multiples have traditionally been considered a proper indicator of the 

reasonableness of a price paid.

2.3 Valuation Methods

There are many different kinds of valuation methods. The most important and also most 

widely used are present value methods and comparables (or multiple methods) and their 

variations. Other valuation techniques include for example option methods and methods 

based on asset values. I will discuss each of these in some detail. But first I shortly 

present the Capital Asset Pricing Model, which is used extensively in valuation to 

estimate the cost of equity capital.

2.3.1 The Capital Asset Pricing Model

The Capital Asset Pricing Model (CAPM) was first developed by Sharpe (1964) and 

Lintner (1965) and it is advocated in practically all corporate finance textbooks (see e.g. 

Brealey & Myers 1996). It is also extensively used by practitioners for determining 

discount rates. However, it has been criticized not to be empirically useful (see e.g. 

Fama and French 1992). But still CAPM holds a rather firm grasp on the valuation 

literature. Olsson (1998) states that the underlying assumption must be that the CAPM 

works fairly well in real-world applications - or at the very least that at present we lack 

better alternatives that are practically feasible.

Since it is easily available in virtually all finance textbooks I will not present the 

derivation of CAPM, instead I only write down the well-known formula:
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E(re) = rf + ß[E(rm) -rf] ( 1 )

where
E(re) = expected return of the equity 

rf = risk-free interest rate 

ß = systematic risk of the equity 

E(rm) = expected return of the market portfolio

The CAPM states that the expected return of a security is the risk-free interest rate plus 

market risk premium multiplied by the security’s beta. Market risk premium is the 

difference between market return and risk-free return. Beta measures the security’s 

sensitivity to market movements. The beta of a security is one if the return on the 

security increases (decreases) x % when market return increases (decreases) x %. If beta 

is greater than one, then the security’s returns increase or decrease more than market 

return. Similarly, if the security’s return is not as volatile as the market’s, its beta is less 

than one. Betas are usually calculated from historical data by regressing the security’s 

realized excess returns with the market excess return for the same time period.

2.3.2 Present Value Methods

Present value methods are theoretically the most appropriate way to determine the value 

of a company since financial theorists commonly accept that the value of a company 

should be equal to the present value of future cash flows (for an illustration see Brealey 

& Myers 1996, 73-77). All of these methods discount future cash flows to the present, 

differences being in the structure of the cash flows and discount rates. Defining the 

discounted cash flow approach Copeland et al. (1996, 73) state that the value of a 

business is the future cash flow discounted at a rate that reflects the riskiness of the cash 

flow. In the following sections I present the most widely used present value methods of 

valuation, namely free cash flow, dividend discount, and discounted abnormal earnings 

models. All of these three models rely on the same theoretical background (for an 

illustration, see Penman 1997), but empirical approaches differ.

2.3.2.1 Free Cash Flow

In the free cash flow method future cash flows to stockholders and bondholders are 
discounted to the present. The value of a business is usually computed as the discounted
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value of free cash flows out to a valuation horizon, plus the forecasted value of the 

business at the horizon, also discounted back to the present (Brealey & Myers 1996, 

75). The result is the value of the free cash flows available to debt and equity holders as 

a group. When market value of debt is deducted, the remaining is equity value. Free 

cash flow is defined as the cash not retained and reinvested in the business or, 

alternatively, as the cash flow from operations after investment in working capital less 

capital expenditures. Calculation of free cash flow is presented in the following table.

Table 1 - Calculating free cash flow

Earnings before interest and taxes (EBIT)
Taxes on EBIT

+ Change in deferred taxes
= Net operating profit less adjusted taxes (NOPLAT) 
+ Depreciation
= Gross cash flow

Increase in working capital 
+ Capital expenditures
+ Investment in goodwill
+ Increase in net other assets
= Gross investment

Gross cash flow 
Gross investment

= Free cash flow from operations

Source: Copeland et al. (1996, 140)

Hence, free cash flow is the difference between gross cash flow and gross investment 

(i.e. free cash flow = revenue - costs - investment). Amounts deducted for taxes should 

reflect what tax payments would be due if the firm had no interest deduction (Palepu et 

al. 1996, 6-3). Interest payments are not deducted from revenues because cost of debt is 

taken into account in the discount rate. The discount rate is the weighted average cost of 

capital (WACC), which is calculated as follows:
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(2)

where
E = market value of equity 

В = market value of debt 

re = cost of equity capital 

гь = cost of debt capital

Tc = tax rate

When determining the cost of equity capital, one should use the Capital Asset Pricing 

Model (CAPM), which is discussed above. The cost of debt can usually be observed 
from the market. It should be based on current market rates of interest, and it should be 

expressed on a net-of-tax basis, because it is after-tax free cash flows that are being 

discounted (Palepu et al. 1996, 6-14). In most settings, the market rate of interest can be 

converted to a net-of-taxes basis by multiplying by one minus the marginal corporate 

tax rate.

Without the above-mentioned valuation horizon, the value of a company can be written 

down as the sum of discounted free cash flows:

FCFt
(3)

(1 + WACC)'i=i

Thus, the value of a company is its yearly free cash flows available to investors 

discounted to the present from infinity. This is the value of the company to both debt 

and equity holders. When market value of debt is deducted, the remaining is the value to 

equity holders.

Equation (3) expresses company value in terms of an infinite series, but for practical 

purposes an explicit forecast period (horizon) must be specified. In most textbook 

presentations the horizon is between 5 and 10 years, and the last year is called the 

terminal year. Shorter time periods can also be used; for example Davidson (1996) notes 

that in bank valuation the horizon is generally no more than 3 to 5 years. Lee and
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Swaminathan (1999a and 1999b) use a period of 3 years of explicit forecasting in their 

studies of valuing stocks in the Dow Jones index.

After selecting the appropriate number of years, yearly free cash flows are estimated for 

the horizon period. Then one must calculate a continuing value (also known as horizon 

value or terminal value). When calculating continuing value it is usually assumed that 

free cash flows grow at a constant rate g forever after the terminal year (assuming that 

the growth rate is smaller than WACC). Note that it is not assumed that the growth rate 

is exactly g each year, only that on the average growth rate equals g. Formula for 

calculating continuing value is thus:

CVT FCFT+1 
WACC-g

(4)

Continuing value is a critical component of total value. It is very sensitive to the growth 

rate g, which means that small errors in estimating the growth rate can result in 

significant changes in value. This problem is faced especially with companies that have 

high growth expectations. Barnes (1996) states that although terminal value may 

represent more than 50 % of the value conclusion, it typically warrants only about 10 % 

of the intellectual and analytical attention. Combining equations (3) and (4), the value of 

a company turns out to be:

V = V _FÇF]_+_ÇV1_ 
tl WACC WACCT

(5)

Copeland et al. (1996, 135-136) call this method the entity approach to valuation, 

because it discounts the after-tax free cash flow from operations at the weighted average 

cost of capital to first obtain the estimated entity value, then subtracts the market value 

of debt to estimate the equity value. In their terminology the equity approach, which is 

discussed in detail in the next section because it is a more suitable method for banks, is 

such that free cash flow to equity holders (i.e. dividends) is estimated and then 

discounted at the cost of equity.
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The model discussed above assumes that WACC stays constant over time, i.e. that the 

term structure of discount rates is flat. However, Levin and Olsson (1995) propose that 

valuation by discounting the free cash flows at a continuously updated weighted average 

cost of capital (“year-to-year WACC”) will yield the same value as valuation by 

discounting the future dividends at the cost of equity capital. Hence, using the correct 

updated WACC discounting method is equivalent to the dividend discount approach 

(using re). In a later study Levin and Olsson (1998) state that the cost of equity capital 

can be constant or varying and the proposition will still hold. If constant capital 

structure is assumed, then it is appropriate to use the same WACC for the whole life of 

the company. The fact that in practice discount rates are usually assumed to be constant 

reflects the computational problems involved with varying rates. The approximation 
error from using a constant WACC when it should be varying depends on how much the 

capital structure (debt vs. value of future operations) changes over the forecast period. 

For a detailed illustration of non-constant WACC, see Levin (1998).

2.3.2.2 Dividend Discount Model

An alternative, but theoretically equivalent, present value method of valuation is called 

the dividend discount model (DDM). This is intuitively the most straightforward 

valuation technique. In this model future dividend payments are discounted to the 

present and their sum represents the value of the company for equity holders, hence the 

name equity approach. Williams presented the basic formula for the price of a share 

already in 1938:

Po = (1 + 0 (l + O2
+...+ A,

(1 + 0"
2
/=1

A
(l+O'

(6)

where
Po = Current share price

Dt = Dividend in year t

r = Discount rate

This model implicitly includes earnings, because dividends are earnings multiplied by a 

payout ratio. Earnings that are not paid out to shareholders are retained in the company.
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The retained earnings should in turn result in higher dividends in the future because they 

are invested for maintenance or growth purposes.

This model, like the free cash flow model, requires simplifying assumptions since one 

cannot forecast future dividends to infinity either. Lofthouse (1994, 69) lists three 

common DDM models and their assumptions:

• a one stage model which takes the current dividend and assumes that it 

grows at the same rate forever;

• a two-stage model which either makes specific forecasts for each year of the 

first period or assumes that growth at the same rate occurs each year, and 

which then assumes in the second stage the same growth rate as the average 

firm;
• a three-stage model is the same as the two-stage model with an extra middle 

stage during which the two different growth rates converge.

Using any of the above-mentioned models simplifies the dividend forecasting process 

significantly. Lofthouse does not consider the most simple way to forecast dividends, 

namely to assume that they stay constant at the current level. If this is the case, the price 

of a share is simply the dividend divided by the discount rate:

(7)

The discount rate is the equity cost of capital, obtained from the CAPM. In the one- 

stage model dividends for a particular year n can be calculated as follows:

Dn = Doa+gy (8)

where g is the growth rate of dividends. Now the price of a share is:

(9)
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Equation (9) can be further simplified to:

r-g
(10)

This is the so-called Gordon model, and it assumes that the growth rate of dividends is 

smaller than the discount rate. Otherwise the share price would be negative.

The Gordon model is a simple method of valuation, and usually the assumptions of the 
model are too restrictive. Therefore, the most common way of performing dividend 

discount valuations in practice is to assume a two-stage approach discussed above. In 

that approach, specific dividend forecasts are made for a selected time horizon in order 

to increase the accuracy of the model. Then, continuing value is estimated using the 

Gordon model and discounted to present.

Fuller and Shia (1984) suggest a simplified approach for the three-stage model. First 

they assume a rapid growth rate g¡ in dividends that lasts A years and a steady growth 

rate g2 that begins in year B. Growth in the transition period declines at a linear rate 

from gj to g2 between years A and B. Formula for share price in the Fuller-Shia model 

is:

P = -
D

r-g,
/i \ A + В .
(1 + £г) + —I—(g\- 8г) (И)

Lofthouse (1994, 71) states that this is useful for rough and ready calculations. 

However, simple formulas like the Fuller-Shia equation can be useful in practice, where 

they can be used to determine what kind of implicit growth rates are needed to achieve a 

certain price obtained from other valuation approaches.

2.3.2.3 Discounted Abnormal Earnings

The dividend discount model requires the prediction of dividends to infinity for going 

concerns, but the Miller and Modigliani (1961) dividend irrelevance proposition states 

that price is unrelated to the timing of expected payout prior to or after any finite 

horizon (see Penman and Sougiannis 1998). Therefore, in the world of Miller and
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Modigliani, forecasted dividends to a finite horizon are uninformative about price. This 

calls for forecasting something more fundamental than dividends.

To solve this so-called dividend conundrum, alternative valuation approaches forecast 

attributes within the firm, which are said to capture value-creating activities, rather than 

the value-irrelevant payout activities (Penman and Sougiannis op.cit). The discounted 

abnormal earnings model is based on the work of Edwards and Bell (1961) and Ohlson 

(1995), hence the sometimes-used name Edwards-Bell-Ohlson (EBO) valuation 

technique. The abnormal earnings (AE) model assumes an accounting identity - the 

clean surplus relation - to express equity values as a function of book values and 

abnormal earnings' (Francis et al. 1997, 8). The basic model can be expressed with 

three equations as follows:

VF=BF+¿ AE'
F F Â0 + Г.У (12)

AE,=X,-reBM (12a)

B, = B,_, + X, - DIVt (12b)

where

Vf = market value of equity at time F 
AEt = abnormal earnings in year t 

Bt = book value of equity at end of year t 

Xt = earnings in year t
DIVt = dividends for year t net of capital contributions 

re = cost of equity capital

The evolution of abnormal earnings is restricted in the following way (as in Fairfield 

1994):

AE, = соАЕ,-| + et (13)

1 Clean surplus accounting requires that all gains and losses affecting book value be also included in 
earnings. Change in book value from period to period, therefore, is equal to net income minus dividends.
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where 0 < w < 1 and et is the surprise in abnormal earnings in period t.

According to Fairfield (op.cit.), if the return on new investments is independent of their 
source of financing, future earnings retained by the firm and future earnings distributed 

as dividends are equivalent insofar as determining firm value is concerned. It is not 

necessary to estimate the stream of future dividends. Ohlson (1995) replaces dividends 

in the DDM formula with the clean surplus formula and abnormal earnings and restates 

price in terms of current book value and future abnormal earnings. Specifically, he 

denotes dividends as:

DIV, = AE,-Bt + (l+re)B,.i (14)

Iteratively substituting this into the DDM equation yields the AE-formula (equation 12). 

In his study Bernard (1995) reports that the AE model of valuation works well even for 

horizons as short as four years. He states that the result is a strong testimony to the 

power of accounting data to reflect value well even over relatively short horizons. 

However, for example Penman (1997) and Frankel and Lee (1998) note that the AE 

model is still theoretically equivalent to the dividend discount model but it expresses 

firm value in terms of accounting numbers.

The AE model can also be used to illustrate certain market multiples examined later in 

this study. Dividing equation (12) by book value B, gives an expression for the price-to- 

book ratio (as in Fairfield 1994):

P/B = 1 + DAE/B (15)

where DAE is the discounted stream of future abnormal earnings. It can clearly be seen 

that if a company expects to have zero abnormal earnings in the future, its price-to-book 

ratio equals one. Any premium to book value is attributable to the present value of 

expected abnormal growth in book value, defined as earnings in excess of a normal rate 

of return divided by beginning book value. Equation (15) is subject to some simplifying 

assumptions, however. The company is assumed to distribute all earnings as dividends 

(and dividends are assumed to be only in the form of cash) so that the book value 

remains constant, the company does not issue new shares, and it does not purchase back 

its own shares.
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In the same manner as above, one can construct a P/E ratio using the AE-method. 

Fairfield (1994) illustrates that when substituting

B, = Bt., + X, - DIV,

and (from equation 12b above)

B,.| = (Xt - AEt)/re

into equation (12) and rearranging terms yields:

V, =■
V

ДАЕ^+ААЦ 
(l + r„) (l+r„)2

+ ...+ AAET
(1 + rj

-DIV, (16)

where

Ф = (l+rE)/re 

ДАЕ(+Т — AEt+t - AEt+t-i

Dividing expression (16) above by current earnings, X,, gives an expression for the P/E 

ratio. P/E equals the capitalization factor plus the capitalized present value of expected 

growth in abnormal earnings. Firms selling at average P/E ratios are expected to 

experience only normal earnings growth (equal to re times the change in book value).

2.3.3 Comparables

The present value methods of valuation require detailed, multi-year forecasts. As a 

result, these methods place heavy demands on the person making the valuation. It is not 

easy to forecast cash flows, profitability, dividends, and other variables many years into 

the future, so one might not be too confident about the final range of estimates, or at 

least the final range of estimates may be rather large. Moreover, Pratt (1989, 35) states 

that methods using historical data should yield valuation results that are reasonably 

reconcilable with what well-implemented discounted future returns approaches would 

derive.
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One alternative method of valuation is to value a company based on some trading and 

other multiples of comparable companies. Under this approach one relies on the market 

to undertake the difficult task of considering the short- and long-term prospects for 

growth and profitability, and their implications for the values of seemingly comparable 

firms (Palepu et al. 1996, 7-9). Then it is assumed that the pricing of these other firms is 

applicable to the company at hand. Hence, an appraiser using a valuation multiple in 

measuring firm value implicitly assumes a perpetuity growth rate determined by the 

market.

Economic theory says that similar assets should sell at similar prices (the law of one 

price). Therefore, if one wants to value an asset and can find a similar asset that has 

changed hands recently (assuming that the parties were reasonably informed), it is 

rational to value the asset at the same price. I take building plots as a simple example. 
When buying a plot, one is usually interested in the area (m2) of the plot. Of course, 

there are other factors affecting the price, for example location, but in any case the basic 

rule is that the bigger the area, the more expensive the plot. It is therefore reasonable to 

assume that when considering the value of a building plot, prices paid for plots of 

similar size in the past should be heavily reflected in the value.

Cornell (1993, 56) states that the comparable method of valuation, which he calls direct 

comparison, involves two quantities, a value indicator and an observable variable that is 

related to value. Clearly, in the above example the value indicator is the price of a plot 

and the observable variable is the size of the area. For this kind of valuation to be 

possible, there has to exist data on the value indicator and the observable variable for 

the comparable asset. Furthermore, data on the observable variable is also needed for 

the asset in question.

Following Cornell’s (op.cit.) notation, I define the value indicator to be У and the 

observable variable to be x. If the assumption of comparability holds, the following 

equation must also hold at least approximately:

Vtarget ¡ ^target — Vcomparable / ^comparable (17)
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Now it is trivial to solve for the value of the asset:

Vtarget — Xtarget * Vcomparable / XComparable (18)

In the case of building plots, calculating the average ratio of price per m2 of recent 

transactions and then multiplying this ratio by the size of the plot should yield a good 

estimate of plot value.

Now I shall turn to the question of companies instead of building plots and other kinds 

of assets. If the ratio of V to x is constant across companies, equation (18) holds for any 

observable variable x. It is, therefore, critical to choose observable variables that have a 

consistent relation to value. From an intuitive perspective, and also noted by Cornell 

(1993, 57), variables such as cash flows and earnings are good choices because the 

ultimate sources of value are the net benefits received by investors.

One question that needs to be answered is whether to use trailing or forecasted 

multiples. For example, a share selling for $20 that earned $1 last year has a trailing P/E 

of 20. If that same stock has projected earnings of $2 a share, it will have a forward P/E 

of 10. Kim and Ritter (1999) report that in IPO valuations P/E multiples using 

forecasted earnings result in much more accurate valuations than multiples using 

trailing earnings. This might be due to the wide variations of earnings for young firms 

within an industry, since most of the IPO companies in their sample are young. In a 

mature industry like banking historical earnings are more likely to be less volatile, so it 

is also more likely that historical earnings also yield good results in valuation. I come 

back to the issue of trailing and forecasted multiples later when discussing bank 

comparables in detail.

In academic studies the multiple valuation method has been found to generate relatively 

good results when compared to other methods. For example Kaplan and Ruback (1995) 

compare the DCF method and a multiple based on earnings before interest, taxes, 

depreciation, and amortization (EBITDA), and report that the methods produce 

valuations that are approximately equal in accuracy.
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2.3.3.1 Selecting Comparable Companies

There are at least two obstacles that need to be addressed when valuing companies with 

comparables. First, sales of companies are relatively rare so it is simply difficult to find 

sales of comparable companies to serve as the basis for valuation. Secondly, it is not 

clear what is meant by ‘comparable’, or at least the concept of a comparable company is 

somewhat nebulous.

The first problem can be solved by using the data from publicly traded companies. 

Shares are bought and sold frequently so there exists a market price for those 

companies. This market price can be used as a reference for the value of the company in 

question. For example, one could use the price/eamings ratio (P/E) of a publicly traded 

comparable company and then multiply the earnings of the company in question with 

this P/E-ratio to obtain an estimate for value.

When trying to solve the second problem it is important to remember what valuation is 

all about - cash. The value of a company to potential buyers is determined by the cash 

flows that the investors are expecting to receive. As Cornell (1993, 60) puts is, ideally 

comparability should be defined in terms of the statistical properties of the anticipated 

cash flow stream. Palepu et al. (1996, 9-10) express an ideal comparable company as 

one with the most similar operating and financial characteristics. But the first reason to 

use the comparable method of valuation was to avoid the task of performing analyses of 

cash flows. The rationale for using multiples is blurred if cash flow forecasts are 

necessary. Furthermore, if cash flow forecasts were available, one could directly 

discount them to the present to obtain an estimate for value.

Hence, there must be a way to identify comparable companies without forecasts of cash 

flows. An obvious solution is to rely on companies in the same industry. The rationale 

for this lies in the fact that if two companies are in the same business, their cash flows 

will react to similar market forces and the correlation of the cash flows is likely to be 

high. In addition, when selecting comparable companies one should look at the size of 

the company in question and reject those candidates that are relatively too large or small 

to be comparable. Naturally there are other factors that also need to be taken into 

account, for example Hickman and Petry (1990) suggest that among others one should
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consider product line, market power, financial structure, risk, and geographic market 

when identifying comparable companies.

However, Alford (1992) finds that the widespread procedure of selecting comparable 

companies by industry is relatively effective when using the P/E valuation method. He 

reports similar results when risk and earnings growth are used together to construct 

portfolios of comparable firms, although neither variable performs well by itself, and 

neither variable is marginally useful with industry. He finds no support for the 

recommendation to control for differences in leverage.

In an early study Boatsman and Baskin (1981) calculate absolute values of prediction 

errors as a percentage of actual values. They use only the P/E ratio in their analysis. 

They find that by selecting a firm from the same industry with the most similar ten-year 

average growth rate of earnings is superior to the method of selecting a random 

company from the same industry. In this study I use a different procedure to select 

comparable companies, namely a method of picking the median value from the group of 

comparable companies, a method that is widely used in practice and academic studies 

(see e.g. Alford 1992).

2.3.3.2 Common Multiples

In this section I shortly present some of the most widely used market multiples. They 

usually use earnings, enterprise value, cash flows, and shareholders’ equity as the base 

for valuation, or some combination of these. I have already mentioned a few in sections

1.1.2.3 and 1.1.2.4, but for the sake of completeness I present them here together with 

the others.

Price-earnings ratio, or P/E ratio as it is commonly known, relates earnings per share 

(EPS) to the market price of a company stock. A high P/E ratio may indicate that 

investors think the firm has good growth opportunities or that its earnings are relatively 

safe and therefore more valuable (Brealey & Myers 1996, 774). However, a high P/E 

ratio may also indicate very small earnings, the ultimate case being a company which 

earns nothing (i.e. EPS = 0) in which case the company will have an infinite P/E ratio.
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The P/E ratio is used cross-sectionally to assess comparative values across particular 

sectors of the market and as a shorthand assessment of the valuation of the aggregate 

market (Kane et al. 1996). In the past P/E ratios were considered an adequate measure 

of a stock’s intrinsic value. However, recently P/E ratios have become so astronomically 

high that some analysts today question whether they are an accurate gauge of a stock’s 

worth (Cintron 1999). As a result, many analysts and fund managers are relying more 

on alternative multiple methods of valuing stocks. But still P/E is the most common way 

to value a stock (Cintron op.cit.), and is of course examined also in this study. The 

following is a brief description of the most important alternatives to the P/E ratio.

Market-to-book ratio, also known as price-to-book, is the ratio of stock price to book 

value per share. Book value per share is simply shareholders’ book equity (net worth) 

divided by the number of shares outstanding. In book equity are included common stock 

and retained earnings. A low price-to-book value usually indicates a mature business, 

and that a buyer receives real tangible assets for his money, whereas high price-to-book 

ratios are usually accompanied with high growth expectations. Price-to-book ratios are 

also a widely used tool to determine if a stock is underpriced and therefore a good buy 

despite the potentially misleading information it can generate (see Miller 1995, 8).

Dividend yield is the ratio of dividend per share to share price. It provides a measure of 

the return that investors receive on their investment. If a stock has low dividend yield, it 

may indicate that investors are content with a relatively low rate of return or that they 

are looking for compensation of a rapid growth in dividends and consequent capital 

gains (Brealey & Myers 1996, 774). This ratio is also sometimes called the current 

yield. The inverse of dividend yield is naturally price to dividend (denoted P/D in this 

study) which can be used similarly to P/E or P/В ratios in valuation.

Price to cash earnings relates the price of a share to cash earnings per share. A high 

P/CE multiple indicates that the company’s cash earnings are small compared to market 

value, which may be due to for example high rate of investment or rapid sales growth. 

In bank valuation multiples based on cash flow or cash earnings per share are not 

particularly useful. This is due to the problem of defining cash flows for banks, and 

hence these multiples do not add much to the information contained in the P/E ratio 

(Lautjärvi 1996).
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Enterprise value multiples are a popular tool in practice, particularly in connection with 

mergers and acquisitions. Enterprise value (EV) is calculated as market value of equity 

plus preferred equity plus market value of interest-bearing debt minus cash and 

marketable securities. It is then divided by some earnings figure, usually EBITDA 

(earnings before interest, taxes, depreciation, and amortization) or EBIT (earnings 

before interest and taxes) in order to obtain a measure of valuation that is independent 

of firm size. I do not include EV-multiples in this study due to the special nature of 

banks’ capital structure (see chapter 3 for details).

Other multiples are numerous. Sometimes used in valuation are for example 

price/customer, price/net asset value (net asset value (NAV) is ordinary shareholders’ 

funds divided by number of ordinary shares in issue), and enterprise value/sales. These 

are usually used within certain industries, for example price/NAV is common in 

insurance and real estate. In the US the equivalent concept to the price to net asset value 

is the market-to-book ratio, which is also used in this study. In addition, it is possible to 

construct almost any kind of multiples that are considered relevant or otherwise desired, 

in banking such could be for example price to deposits.

2.3.3.3 Market Comparable Formulas

In addition to the simple multiple approach, in which the value of a company is 

estimated simply as the chosen observable variable multiplied by an industry average, 

market comparable formulas (MCFs) can be used. In this approach, value is derived 

based on a weighted average of certain selected items. Hickman and Petry (1990) refer 

to legal decisions in the United States and note that in those cases value was derived 

based on a weighted average of the capitalized value of dividends, earnings, and book 

value. Explicitly stated, the formula applied in one of the legal cases is (Hickman and 

Petry op.cit.):
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V = [0.50 (EPSXP/Eind) + 0.30 (DIV/DIVYLD) + 0.20 (BV)(BVM)](DISC) (19)

where

EPS = a weighted average of the last five years’ earnings per share for 

the firm with the most recent year carrying the highest weight

P/Ejnd = price earnings ratio for the industry

DIV = dividend per share for the firm

DIVYLD = dividend yield for the industry

BV = book value per share for the firm

BVM = book value multiple for the industry

DISC = discount factor for lack of liquidity

Equation (19) above is just an example of how to use market comparable formulas. 

They are usually used to value a privately held business. Of course, when valuing 

publicly owned companies, the discount factor for lack of liquidity can be ignored. 

Weights for different factors as well as relevant factors for each separate case must be 

determined. However, it seems to be intuitively correct to use earnings, dividends, and 

book value as the fundamental determinants of value. But as Hickman and Petry (op. 

cit.) argue, for example book value is a historical sunk cost, which may have little 
correlation with replacement or liquidation values. Because of the differing ages of 

firms and their depreciation methods, book values may lack comparability across 

corporations.

2.3.4 Other Valuation Methods

There are also other valuation methods than the ones discussed above, and here I shortly 

present the most important of them. These are adjusted present value, economic value 

added, asset based valuation, and real options.

Adjusted present value (APV) is, as the name suggests, a present value method of 

valuation. In short, APV is the net present value of an asset if financed solely by equity, 

plus the present value of any financing side effects. It was first suggested by Stewart 

Myers in the 1970s. This method is also based on discounted cash flows, so that it 

applies the basic DCF relationship to each of a business’s various kinds of cash flow 

and then adds up the present values (Luehrman 1997b). Luehrman (1997a) also
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proposes that for one reason APV should replace WACC-based methods because APV 

always works when WACC does, and sometimes when WACC does not, because it 

requires fewer restrictive assumptions. For another, APV is less prone to serious errors 

than WACC. But most important, general managers will find that APV’s power lies in 

the added managerially relevant information it can provide, Luehrman argues. If, 

however, one accepts a simplified framework with static capital structures, APV and 

WACC value companies identically.

Economic value added (EVA) indicates how much a company’s value has changed 

during one year. It takes into account the cost capital as well as the amount of invested 

capital. Yearly change in EVA can be calculated as the difference between return on 
invested capital and WACC multiplied by invested capital at the beginning of the year. 

If the result is positive, value is being created and vice versa. The value of a company 
can be measured with EVA by calculating expected yearly EVAs and discounting them 

to the present at the weighted average cost of capital and adding invested capital at 

present to arrive at total value. EVA gives same results as other present value methods, 

and it helps to focus on the right issues, i.e. value drivers. However, the implementation 

of EVA is at least as difficult as free cash flow, so it is usually not used for valuation 

purposes. Instead, it provides a good basis for compensation plans.

Asset-based valuation looks at the underlying value of a company’s assets to indicate 

value. Under this valuation approach, one substitutes the accounting value of assets and 

liabilities with their current market value. The asset-based approach is more relevant 

when a significant portion of the assets can be liquidated readily at well-determined 

market prices if so desired (Kim and Ritter 1999). This method can also be used when 

valuing a bank (see section 3.2).

A real option is a flexibility that a manager has when making decisions. Real options 

found in capital investment projects include the option to make follow-on investments, 

the option to abandon a project, and the option to wait before investing. These options 

have value, and therefore for example equity can be valued as an option. Equity can be 

thought of as a residual claim where equity holders lay claim to all cash flows left over 

after other financial claim holders have been satisfied. In the case of bankruptcy, equity 

holders get whatever is left after debt and other financial claims are paid off. Limited
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liability on the other hand protects equity holders so that they cannot lose more than 

their investment in the company. Hence, the value of equity can be seen as a call option 

where the investment is the price paid for the option and payoff is the market value of 

the company minus debt. This option can then be valued using the basic Black-Scholes 

option pricing formula.
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3 VALUATION OF BANKS

Banks like other firms in the economy are out to operate at a profit. What makes them 

different is the way they generate their income. Banks are financial intermediaries. They 

collect money from savers and lend to borrowers, and make profit by paying less for 

savings than what they charge borrowers for loans. Banks also generate income 

providing other services for which they charge fees and commissions. At present a 

major source of fee income is mutual funds, others include among others trust 

administration and safety accounts. These sources of income are becoming more 

important as banks have become more involved in nontraditional activities (for an 

illustration see Rogers and Sinkey 1999).

Moreover, a bank is different from any other company in terms of capital structure and 

capital adequacy requirements. Copeland et al. (1996, 498) recommend the use of the 

entity approach to valuing companies in general, but banks are the exception that proves 

the rule. The authors continue that it is difficult to use the entity approach to banks, 
because a main source of financing is non-interest bearing customer deposits, not 

borrowing in capital markets. Estimating the cost of capital for these deposits can be a 

very difficult task. Also, small spreads between interest received and cost of debt give 

room for huge swings in value even for small errors in estimates of cost of capital.

According to Copeland et al. (1996, 502), banks remain among the most difficult 

companies to value. This is due to the difficulty, despite of the multitude of regulatory 

and reporting requirements imposed on them, of determining the quality of their loan 

portfolio, figuring out what percentage of their accounting profits results from interest- 

rate mismatch gains, and understanding which business units are creating or destroying 

value. For this reason it is interesting to see if there are some multiples that provide 

sufficient accuracy in valuation, so that the possible pitfalls in cash-flow valuation can 

be avoided. After all, market prices should always be correct, and the multiples should 

capture all the relevant factors that the market uses to price a stock.

3.1 Capital Adequacy

One of the most distinctive features in valuing banks is their capital adequacy 

requirements. Unlike other companies, banks are obliged to maintain a certain amount 

of equity capital in relation to risky assets. Although in this study I do not perform cash
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flow valuation that would require explicit capital adequacy considerations, I still think 

that it is important to briefly mention the main points of the issue here.

3.1.1 Different Capital Adequacy Frameworks

There are four main types of possible capital adequacy regulation frameworks for 

banks. These are the comprehensive approach, the building block approach, the 

simplified portfolio approach, and the VaR (Value at Risk) approach.

Dowd (1998, 221) considers the comprehensive approach to be the worst of these. It 

sets capital requirements as a proportion of the sum of the firm’s total long position plus 

a qualified amount of its total short position. The drawback of this model is that it 

makes no allowance for portfolio factors, which means that it particularly penalizes 

hedged positions (Dowd 1998, 221).

The building block approach is only marginally better than the comprehensive 

approach. This model and its weaknesses are discussed in the next section. The 

simplified portfolio approach attempts to take portfolio factors into account. Dimson 

and Marsh (1995) report that this model produces capital requirements that are more 

closely tied to portfolio risks than those produced by the two models mentioned above. 

Dowd (1998, 220) notes that this approach takes the capital requirement to be a multiple 

of the portfolio standard deviation calculated under the simplistic but convenient 

assumptions that all assets have a market beta of one and have equal standard 

deviations. In the VaR approach the capital requirement for market risk is equal to the 

maximum of the previous day’s VaR (calculated at the 99% confidence level), or the 

average VaR over the last 60 days times a multiplier of at least three. According to 

Dowd (1998, 222) the VaR approach is in theory superior to the simplified portfolio 

approach because it does not depend on the simplistic assumptions on which the latter is 

based and can therefore do justice to portfolio factors.

3.1.2 The Building Block Approach

Since in practice the building block approach is adopted, I now move into discussing it 

in more detail. The 1988 Basle Accord, which stipulates the building block approach to 

be used in bank regulation, obliges banks to maintain equity and quasi-equity funding 

equal to a risk-weighted proportion of their asset base (Tolga et al. 1998). These rules
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initially required banks to maintain capital equal to 7.25 percent of business and most 

consumer loans, with the requirement increasing to 8 percent by the end of 1992 

(Thakor 1996). The capital adequacy ratio is calculated by dividing the bank’s solvency 

capital by risk-weighted assets (RWA).

The building block approach takes capital requirements as determined by the sum of 

specified weighted position values. A bank’s assets are divided into four different risk 

classes and the amount of capital is weighted according to the supposed credit risk of 

the various categories. Solvency capital in turn is divided into two main groups. The 

following table illustrates how banks calculate the risk-weighted assets and solvency 

capital.

Table 2 - Calculation of risk weighted assets and solvency capital

Panel A illustrates the different risk classes of bank assets. Panel В in turn presents the two classes of 
capital that are used in calculating solvency. The amount of solvency capital required is 8% of Tier I and 
Tier II capital relative to the sum of the risk-weighted assets. A bank cannot include more Tier II than 
Tier I capital in the calculation.

Panel A: Risk-weighted assets Panel B: Solvency capital

0% risk weighting assets
Cash
Government securities

20% risk weighting assets 
Bank deposits
Government agency securities

50% risk weighting assets
Mortgages

100% risk weighting assets
Fixed assets 
Corporate bonds

Tier I: Core capital
Common equity 
Retained earnings
Non-cumulative perpetual preferred stock 
Reserves

Tier II: Supplementary capital
Cumulative perpetual and limited life preferred stock 
Mandatory convertible securities 
Subordinated debt 
Allowance for loan losses

Items listed in Table 2 are not exhaustive, but they do reveal the basic principles of 

determining the risk class for a particular item. For example, in the 20 % risk class are 

also included claims that are collaterised by 20 % risk-weighted assets. Banks cannot 

include more Tier II than Tier I capital in the calculation of solvency capital, i.e. 

Tier I > Tier II. A bank’s solvency (capital adequacy ratio) is calculated as the ratio of 

solvency capital to risk-weighted assets:
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Solvency -
Tier 1 capital + includable amount of Tier II capital 

Risk - weighted asset base
(20)

There are certain benefits and shortcomings in using this approach. Dowd (1998, 221) 

mentions that this model gives greater recognition (compared to the comprehensive 

approach discussed in the previous section) to the lower risk of hedged positions, and it 

is arguable that allowing for differential weights to be applied to different positions is an 

improvement on allowing no weights at all. However, Dowd continues that the building 

block approach still ignores portfolio factors and, hence, is inconsistent with portfolio 

theory. Empirical evidence (see e.g. Dimson and Marsh 1995) suggests that this model 

does produce capital requirements that are at least somewhat correlated with market 

risk.

At the moment there is some discussion about proposals concerning amendments to the 

Basle Accord. An interested reader should check Shirreff (1999) for details.

3.2 Liquidation Value Approach

This is the asset based valuation method of banks. Davidson (1996) expresses this 

method as posing the question: “How much would the owners of the company receive if 

all of the assets and liabilities were sold under normal conditions - that is, in ‘non-fire 

sale’, arms-length transactions - today?” The difference between the market value of 

assets and liabilities adjusted for off-balance sheet assets is the institution’s market 

value. The objective of an adjustment process is to adjust all assets and liabilities to 

their current market values. The determination of a company’s current value of net 

assets, despite detailed calculations, is relatively straightforward for most assets and 

liabilities. The following short analysis is based primarily on the above-mentioned 

article by Davidson.

The adjustment is easily done for assets that have a determinable market value. The 
book value of securities, loan and other earning asset portfolios are adjusted by the 

difference between the book value according to generally accepted accounting 

principles and market value. The difference reflects changes in interest rates at the time 

when the assets were put on the books (or last marked to market) and current rates. The 

loss allowance is also adjusted to reflect credit risk. In much the same way, one may
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adjust to market value the servicing rights and operating subsidiaries accounted for 

under the equity method of accounting. Fixed assets - the owned or leased bank 

premises and fixtures and equipment - are adjusted if the appraised value of bank 

offices differs from book value.

Similar to the asset side, deposits and other liabilities are adjusted by comparing the 

coupon rate on funding sources and the cost of replacing those funding sources at 

prevailing market rates. There is a net addition to the institution’s market value if the 

prevailing market interest rates exceed the rates the banking institution pays for its 

funding, for example, if deposits now cost 6 percent but the bank has similar deposits on 

its books that cost only 4 percent.

The book value of intangible assets such as deposit premia and goodwill are revalued to 

their current market value. The premium is often defined as the economic value of the 

retail deposit accounts, sometimes termed “franchise value”, and is a function of the 

period of time the deposits are likely to remain at the bank and the spread that can be 

earned on these deposits.

3.3 A Present Value Method for Banks

As discussed earlier in the beginning of this chapter, the most suitable present value 

method for valuing banks is the dividend discount model. By projecting future 

performance, one evaluates the bank’s potential dividend paying capacity while 

maintaining an adequate capital structure. Dividends, i.e. free cash flow to shareholders, 

are calculated as net income plus non-cash charges less cash flow needed to grow the 

balance sheet. Free cash flow to shareholders of a bank is illustrated in Figure 1 below.
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Figure 1 - Free cash flow to shareholders of a bank

Income Statement Balance Sheet
Sources Uses

Interest Income
+ Fee Income 
-Interest Expense 
-Provision for Credit Losses
+Noninterest Revenue 
-Noninterest Expenses*
+FX Income
-Taxes
=Net Income 
+Extraordinary Items 
+Depreciation

Gross Loans Due
-Provisions and Unearned

Income
=Net Loans Paid 
-Hlncrease in Deposits 
+Increase in External Debt 
+Increase in Other Liabilities
-Hlncrease in Accounts

Payable

New Loans
-Hlncrease in Securities Held
-Hlncrease in Accounts

Receivable
-Hlncrease in Net Tangible 

Assets
-Hlncrease in Other Assets 
-Decrease in Deposits 
-Decrease in External Debt

= Cash From Operations +Sources -Uses

Free Cash Flow - Dividends Paid + Potential Dividends + Equity Repurchases - Equity Issues У

* Includes Depreciation

Source: Copeland et al. 1996, 500

Free Cash 
Flow to 
Equity

Next I briefly present the dividend discount valuation method for banks step by step. 

First, one should construct income statement and balance sheet projections based on 

assumptions on selected key value drivers, which in the case of banks could be loan 

volume growth, net interest margin, bad debt provisions, and non-interest income. 

Historical data can be used to estimate future performance, or one can use analyst 

forecasts, if available, to determine growth rates. A typical time horizon for the 

estimates is about 5-7 years. 10 years is usually considered a maximum length for the 

horizon, because it is very difficult to construct detailed forecasts 10 years or more in to 

the future.

After projecting future income levels one has to take capital adequacy requirements into 

account. Regulations require banks to have a certain proportion of solvency capital 

relative to risk weighted assets in their balance sheets (see section 3.1 for details). After 

ensuring that these requirements are met, it is assumed that all earnings that are not 

needed for solvency purposes are paid out as dividends.

Then one calculates profitability annually over the projection period. Return on average 

equity (ROAE) can be used as a measure of profitability. ROAE is calculated by
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dividing earnings (net income) in year t by the average of year t and t-1 equity at the end 

of the year.

Sustainable ROAE indicates valuation at the end of the projection period. A theoretical 

price-to-book ratio is calculated by dividing sustainable ROAE by the cost of equity 

capital. Equity value at the end of the projection period is then multiplied by the 

theoretical price-to-book ratio to obtain an exit value for the terminal year. Then exit 

value and dividends are discounted to the present to obtain an estimate of bank value. 

An alternative way to calculate exit value is to divide estimated dividends of the year 

following the terminal year by the difference between equity cost of capital and 

forecasted dividend growth rate (i.e. to use the Gordon model discussed in section 

2.3.2.2).

3.4 Bank Comparables

As mentioned earlier, it is difficult to choose comparable companies when performing a 
valuation with market multiples. Since banks constitute a very distinctive industry, an 

obvious solution is to choose comparable companies from the same field of business. 

The reason for this is the observation that their cash flows should react to similar market 
forces and thus be highly correlated, which gives a sound basis for valuation. Some 

evidence for this is provided by Liu et al. (2000), who find that when comparable firms 
are restricted to be from the same industry, performance improves. Banking is one 

industry considered in their study.

After selecting comparable companies one has to decide whether to use trailing or 

forecasted multiples, or both. Banks are usually considered a stable and mature 

business, and therefore it should be reasonable to use trailing multiples in valuation. 

However, as discussed above, Kim and Ritter (1999) report that forecasted P/E ratios 

work better than trailing ratios when valuing initial public offerings. Forecasted 

earnings are usually less volatile than actual earnings that have the problem that they 

reflect year-to-year fluctuations in profitability that may not be permanent and, 

therefore, may have little effect on value. Cornell (1993, 67) states that because analysts 

cannot anticipate such random fluctuations, estimated earnings are based more on 

assessments of long-run trends. As a result, estimated earnings tend to vary less over
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time and from company to company. For this reason ratios based on estimated earnings 

are often considered to be more reliable, Cornell (op. cit.) continues.

To find out whether forecasted multiples result in more accurate valuation of banks, I 

use both trailing and forecasted P/E ratios in this study. Unfortunately all other 

multiples are only trailing since P/E (EPS) is the only variable that has I/B/E/S 

consensus estimates available in the Global Researcher database that I use in this study.

3.4.1 The Choice of Multiples

Although bank valuation is claimed to be different from valuing other companies both 

in this study and in related literature, to some extent the basic value drivers should still 

be the same, i.e. the benefits that investors receive in return for their investment. Hence, 

one can expect that there are some multiples that work with financial institutions as well 

as with other kinds of companies. This is why I include some basic valuation multiples, 

such as the price-to-eamings ratio (P/E), in my analysis. But, since banking is a very 

distinctive industry, it is necessary to include some multiples that are specific to the 

banking industry in the analysis, as discussed below.

Wariboko (1995, 117) considers the most useful multiples in bank valuation to be price- 

to-eamings, price-to-book, dividend yield, price-to-assets (total assets), and price-to- 

deposits multiples. These are the same multiples as suggested by Mercer (1992, 219- 

223). Liebich (1995) also suggests price-to-book and price-to-eamings multiples, so 

their presence in the analysis seems to be justified. In addition, I think that it is 

necessary to include more banking-industry specific multiples in the analysis to see if 

there are some factors affecting bank value that are not incorporated in the basic 

multiples. In addition to deposits, I consider such multiples to be for example 

revenues/costs and loan losses ratios as well as the value of non-performing loans.

I do not consider sales or cash flow measures such as EBITDA in this study, because 

they should properly be associated with enterprise value and not equity alone. Due to 

the problems associated with using the entity approach in bank valuation discussed in 

the beginning of chapter 3, I concentrate on measures associated directly with equity 

value. In addition, Liu et al. (2000) find that neither sales nor cash flow measures 

perform well in multiple valuation, measured against either enterprise or equity value.
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In the following section I discuss the chosen multiples more closely. A comprehensive 

list of multiples used in this study is presented in section 4.2 below when I discuss the 

multiple valuation method in more detail.

3.4.2 Discussion of Multiples Applied in Bank Valuation

Taking the analysis of Mercer (1992, 219-223) as a starting point, I discuss here some 

of the most commonly used bank valuation multiples in more detail, and present other 

multiples that are not included in prior research or literature.

As a general multiple, P/E ratios are widely used in valuing financial institutions. 

Mercer (1992, 220) points out three different ways of calculating P/E ratios (and all 

other ratios, in fact). Most recent 12 months’ earnings per share are the most common 

way of expressing the P/E ratio. As discussed above, in a stable business like banking, 

P/E ratios are not likely to change drastically from year to year so the use of trailing P/E 

ratios is justified. Another way to create P/E ratios is to use multiple-year averages of 

earnings. To investigate this possibility and its effect on valuation, I use the average of 5 

years’ earnings per share in this study. Finally, the third method of calculating the P/E 

ratio is to use forecasted consensus earnings per share, which is also considered in this 

study.

Another frequently used valuation multiple can be developed and applied to the book 

value of equity of the target bank, namely price-to-book. Book value is often considered 

as a proxy for the net asset value of a bank. Price-to-book multiples vary between banks 
because of differences in leverage, perceived differences in asset quality, market 

position, and market growth opportunities, among others. In addition, price-to-book 

multiples are often used as a rule of thumb related to valuation even though such rules 

usually have little relevance with actual value. But since book values can theoretically 

be linked to return on equity (see section 2.3.2.3) and they have been used extensively 

in actual bank valuation contexts, it is interesting to see if there exists a link between 

market value and book value of equity in my sample.

Further, it is possible to develop an estimate of bank value by capitalizing the dividend 

stream to shareholders. Dividend yield can be used to estimate the value of target bank 

directly, or it is possible to use the inverse of dividend yield (price-to-dividend ratio)
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discussed in section 2.3.3.2. Mercer (1992, 222) does not consider dividend yield to be a 

good estimator of value, since there is more potential for volatility than is the case with 

the total earnings stream because of regulatory pressures to raise capital ratios, and 

many leveraged one-bank holding companies and small multi-bank holding companies 

do not pay dividends at all due to their heavy debt-service requirements. However, since 

dividends are the main factor of the dividend discount valuation model, it is interesting 

to see if their importance is incorporated in comparable valuation too.

In a bank valuation process, banking assets can be capitalized as an indication of 

franchise value. The price-to-assets (total assets) ratio is derived similarly to the price- 

to-book ratio. The price-to-assets ratio takes into consideration, in addition to earning 

power, factors similar to those noted above for the price-to-book multiple, including 

asset quality, market position or power, leverage, and other issues that may be important 
in particular situations (Mercer 1992, 223). Because of differences in profitability, 

leverage, and returns between banks, there are possibilities for substantial fluctuation 

when applying the price-to-assets multiple.

Sometimes multiples specific to the banking business, such as price-to-deposits, are 
calculated for financial institutions. According to Mercer (1992, 224), the price-to- 

deposits ratio is normally calculated based upon core deposits, excluding for example 

jumbo certificates of deposit (CDs). After controlling for non-core deposits, one should 

decide whether to use demand deposits or time deposits or the sum of these. In my 

sample, on the average demand deposits represent about 23 % of total deposits whereas 

savings and time deposits account for roughly 72 %. The remaining 5 % consist of 

foreign office deposits. In this study I use the ratio of price to the sum of demand and 

time deposits because most of the banks do not have foreign offices and therefore total 

deposits equal demand and time deposits in these cases.

In addition, I include in my analysis some multiples that are not taken into consideration 

in previous research, but that I think can be relevant in determining the value of a bank. 

These multiples are based on the differing nature of banks compared to other kinds of 

companies. Typically, when banks disclose their annual and interim reports, their 

performance is measured by a bundle of factors that usually are not, and sometimes 

cannot, be considered with any other companies. Such factors are for example the
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amount of loan losses and non-performing loans, which are purely specific to the 

banking business. Revenues per costs -ratios are seldom calculated for other industries, 

but within banking they are fairly common. Also, the growth rate of loans and revenues 

per employee are factors that I examine to see if they are associated with the stock 

market value of banks.

3.4.3 Adjusting the Financial Data

There is an important caveat to keep in mind when using the multiple method of 

valuation. When selecting appropriate financial variables to be used in the valuation 

process, one must first analyze the data. Best choices for variables are such that the ratio 

of V to x (following notation from above) is stable enough across the comparable 

companies. If there is a lot of variation across companies, that variable probably should 

not be used.

But in some cases, variability in the V/x ratio may result not from a poor choice of the 

observable variable but because of short-term aberrations in the data (Cornell 1993, 70). 

For instance, if earnings are chosen as the observable variable, they might be affected 

by a lot of short-term factors resulting in negative earnings. This would lead to the non

sensical conclusion of negative firm value. In situations like that, variability in the V/x 

ratio can be reduced by adjusting the financial data. One possible solution is to use three 

or five-year averages of earnings instead of current earnings, or to use earnings forecasts 

that assume normal conditions.

Cornell (op.cit., 76) provides an example of adjusting financial data statistically. His 

example is about banks and problem loan write-downs, so it is convenient to present it 

here. Thus the following illustration is based on Cornell’s example, although I have 

made some minor changes. Consider a hypothetical appraisal of a bank, called Bank 

Zero, using earnings as the financial variable. Earnings for Bank Zero and its four 

publicly traded comparables are presented in Table 3 for the years 1995-1999. Because 

of lending problems in the last three years, all five banks are assumed to write off a 

significant number of loans. The timing of the write-offs differs across banks. Bank 

Two and Bank Four write off bad loans at the first sign of trouble, while Bank Zero and 

Bank Three wait until the last possible moment. Bank One takes an intermediate 

position. The earnings of each bank reflect its decision regarding write-offs. As can be
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seen in Table 3, all of the banks report profits in every year except during the year of the 

write-off.

Table 3 - Adjusting financial data statistically

This table illustrates how financial data can be adjusted statistically. Bank Zero is the appraisal target, and 
the other banks are used as comparable companies. Valuation is made based on both current and five-year 
average earnings. Using five-year averages instead of current earnings results in a better estimate for 
value because of different timings of problem loan write-downs that result in negative earnings at the year 
of the write-down for each bank.

Appraisal Target Comparable Banks

Bank Zero Bank One Bank Two Bank Three Bank Four Average of

Year

EBIDT*
(000s)

EBIDT
(000s)

EBIDT
(000s)

EBIDT
(000s)

EBIDT
(000s)

Comparables

1995 1 200 1 600 3 500 1 000 1 800
1996 1 700 2 500 4 600 1 500 2 700
1997 1 200 2 000 -4 000 1 100 -2 500
1998 1 500 -2 400 4 500 1 300 2 800
1999 -2 000 1 800 4 000 -1 600 2 400
Five-year average 720 1 100 2 520 660 1 440
Estimated market value 11 000 23 184 6 930 15 552
MV/E (based on current ЕВШТ) 6.11 5.8 -4.3 6.5 3.51
MV/E (based on five-year average) 10.0 9.2 10.5 10.8 10.13

Implied value based on analysis using current year data = 3.51 * (-2000) = -7 028
Implied value based on five-year average data = 10.13 * 720 = 7 290

♦EBIDT is earnings before interest on debt, depreciation and taxes. 
Source: Cornell 1993, 78

Table 3 also reports current estimated market value for each of the comparable banks, 

market value to EBIDT, and the ratio of market value to five-year average EBIDT. 

Bank Three makes its write-off in 1999, which reduces the average of comparable 

companies’ EBIDT considerably for that year. One solution to this problem would be to 

eliminate Bank Three from the sample due to the extreme value. But this does not solve 

the problem entirely because Bank Zero, the appraisal target, also reports negative 

earnings.

Using five-year averages of EBIDT instead of current EBIDT solves the problem. Now 

Bank Three can be included in the sample of comparable companies, and Bank Zero’s 

EBIDT becomes positive. Multiplying the five-year average MV/EBIDT of comparable 

companies by BANK Zero’s five-year average EBIDT produces a reasonable estimate 

of Bank Zero’s market value. Although the loan losses are written off in a single year, 

the loan problems most likely developed slowly over time. In reality the banks probably
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had five mediocre years rather than four highly profitable and one disaster year. The 

market value of each bank should take this into account in an efficient market. There is 

closer association between market value and five-year average earnings than between 

market value and current earnings. In this study I use current multiples as well as 5 year 

averages, if sufficient data is available, and compare the differences between these two 

approaches.

Cornell (1993, 79) reminds that when applying statistical techniques, the distinction 

between smoothing and normalizing must be kept in mind. Some techniques, like the 

five-year averaging applied in Table 3, are designed simply to smoothe the data; they 

are not intended to approximate current levels of the financial variable under normal 

circumstances. For instance, the five-year averages reported in Table 3 are not 

necessarily good estimates of normalized 1999 earnings for any of the banks. Other 

techniques, such as regression analysis, can be used to estimate the normalized levels of 

the financial variables as well as to smoothe the data.

This distinction between smoothing and normalizing is not critical in the context of the 

multiple valuation approach because the goal of the adjustment is only to make the V/x 

ratio more consistent across firms. As long as the comparable companies and the 

appraisal target data are smoothed in the same fashion, a fair appraisal result will result 

even if the smoothed data do represent normalized values (Cornell op.cit, 79). In other 

situations, however, the distinction is more important. Consider a free cash flow model, 

for example. If five-year averages are used as estimates for future cash flows, the results 

are incorrect especially if the cash flows are increasing. In situations like that, 

regression analysis is a much more powerful tool for estimating future performance.

Financial data can also be adjusted directly. Direct adjustment of the data requires 

identifying the sources of aberrations and then deciding on the appropriate adjustments 

(Cornell 1993, 83). The adjustment process is very case specific, and there are no 

general rules saying how the data should be adjusted. Nonetheless, there are a couple of 

standard situations that are worth reviewing here.

One obvious case when financial data needs to be adjusted directly is different 

accounting conventions. If similar items are treated differently across companies, a
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uniform approach needs to be chosen and all items are then adjusted according to this 

approach. In this study virtually all banks are from the same country, so it is reasonable 

to assume that their accounting conventions are at least close to each other because the 

banks operate under the rules of the same regulatory body. Therefore, I do not adjust 

data directly, apart from clear errors in the data. If I cannot trace the source of the error, 

the bank is dropped from that year’s sample.

Aside from accounting aberrations, the most common source of deviations in financial 

data is abnormal performance. An adjustment is required if a firm’s current performance 

fails to reflect its long-run earning power. The difficulty is determining what normal 

earnings are in a given year. One possibility is to use a weighted average or regression 

analysis. Another is to rely on analyst and investment company reports. (Cornell 1993, 

83-86).
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4 DATA AND METHODOLOGY

4.1 Data Description

I obtain the dataset that I use in this study from the Global Researcher database of the 

Department of Accounting and Finance at the Helsinki School of Economics and 

Business Administration. Closing share prices at the end of each year are from Global 

Researcher as well. Exchange rates are taken from Reuters/EcoWin. Earnings per share 

forecasts are provided by I/B/E/S.

The original sample contains 104 US and Canadian banks. The banks are classified as 

state or national commercial banks in the US SIC code system. In the four-digit code 

system most of my sample banks have three common first numbers, and all of them 

share the first two digits. This should be enough to ensure sufficient similarity between 

the banks, but of course this does not exclude any banks that are too small or otherwise 

unsuitable to be used in the study. The results of Alford (1992) provide further evidence 

that using two or three common SIC code numbers is enough to ensure similarity 

between companies. He finds that when industry classification is narrowed from a 

single digit definition to code classifications sharing two and three digits, valuation 

errors decline. He does not find additional improvement when using the four-digit 

classification.

First I remove those banks whose financial year does not end at December 31st. Then I 

exclude banks whose operations have become inactive during the time horizon of the 

study. In order to make the sample more homogeneous and to improve the 

comparability of the companies, small banks are also excluded. Mukherjee and Dukes 

(1989) consider a small bank to be such that it has less than $200 million of total 

deposits, less than 1000 shareholders, and whose stock is not listed on organized 

exchanges or actively traded over the counter. Mercer (1992, 216) also points out the 
importance of eliminating small banks from comparable analysis placing the minimum 

size to one billion dollars in banking assets. None of the banks in my final sample is 

small in any of these criteria. In addition, I impose a restriction of at least 1000 

employees. Altogether 5 banks are eliminated due to size. Also, banks with too many 

missing data items are eliminated. After the exclusions, 83 banks remain in the final 

sample.
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I perform the analyses (described in the next section) in the years 1994-1998. There is 

slight inconsistency in the number of banks each year, since there are some missing data 

items for some banks. This means that in that particular year the bank in question is 

dropped from the analysis. For example, a bank may not have distributed dividends at 

all in a certain year, which excludes it from price-to-dividends calculations that year. 

Also, banks with negative earnings in a single year are excluded from that year’s sample 

because the result would be a negative estimate of value. Banks with one or two years 

with negative earnings are included in the valuations using 5-year averages, in much the 

same way as illustrated in Table 3 in the previous section. If a bank has negative 

earnings in more than two years, it is dropped entirely. Descriptive statistics of the data 

is presented in Table 4 below.

Table 4 - Description of the sample of 83 banks

Panel A illustrates the selection process of the banks in this study. All variables in panel В are reported as 
of 31.12.1998 as reported in the Global Researcher database. Market capitalization, net interest income 
and total assets are reported in millions of dollars. ROE is return on equity (in percent) for the year 1998. 
Items of Canadian banks are translated into US dollars using 1998 average and closing exchange rates of 
0.674 and 0.650, respectively, that are obtained from Reuters/EcoWin.

Panel A: Sample selection procedure N

Total number of banks obtained from Global Researcher 104

Exclusion of banks with different financial years___________________________________________________ 8
Remaining 96
Exclusion of inactive banks__________________________________________________________ __________ 6
Remaining 90
Exclusion of small banks_______________________________________________________________________ 5
Remaining 85
Exclusion of banks with missing data____________________________________________________________ 2_
Remaining in final sample 83

Panel B: Descriptive statistics for the 83 banks

Variable Mean Minimum
25 th

Percentiles
50th 75th

Maximum Standard
deviation

Number of Empolyees 12 438 1 000 2 286 5012 10 475 170 975 24 164
Total Assets 50 877 1 866 6 167 11 251 32 630 668 641 113 690
Net Interest Income 1 541 63 229 428 1 191 18 744 3 274
Market Capitalization 10 592 449 1 274 2 354 7 155 112 194 20 714
P/E ratio 20.9 12.6 16.4 19.5 22.3 67.8 8.2
P/В ratio 2.9 1.4 2.2 2.6 3.3 6.2 1.1
ROE % 15.7 4.9 13.0 16.0 18.5 25.6 4.5

The final sample contains 83 banks, but there are academic studies that use even smaller 

samples, for example Kaplan and Ruback (1995) use a sample of 51 highly leveraged 

transactions in their study comparing discounted cash flow and comparable valuation
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methods. From this point of view the number of companies in my study can be 

considered adequate.

Major reason for the relatively small number of banks in my study is the fact that I want 

to concentrate on a single, uniform area. Cybo-Ottone and Murgia (2000) for example 

report that European regulations allow EU banks to own insurance subsidiaries and to 

perform in direct distribution of insurance products, which would make it much more 

difficult to value the banking businesses separately and would also hinder the 

comparison of results. Also, within the EU there are differences that make comparison 

difficult between countries. Dietsch and Lozano-Vival (2000) mention differences in 

taxation of saving products, non-uniform bankruptcy laws, and the saving behavior of 

economic agents as factors that have an effect on the differing environmental conditions 

that financial institutions face in Europe. Concentrating on a single, homogeneous area 

increases the comparability of the sample banks and is likely to result in more accurate 

valuation than what would be the case if banks from Europe for example were added to 

the sample. Therefore, I think that the results are more reliable and give a better 

understanding of factors that are relevant in valuing the banking business.

Since the sample contains both US and Canadian banks, items expressed in Canadian 

dollars are converted into US dollars before any calculations. As illustrated in for 

example Copeland et al. (1996, 363), the US Financial Accounting Standards Board has 

issued a regulation, FASB No. 52, on foreign currency translation. For normal inflation 

economies translation gains and losses on the balance sheet are carried directly to the 

equity account under the current method of accounting and do not affect net income. 

The current exchange rate is applied to all balance sheet items except equity, and the 

average exchange rate for the period is used for translating the income statement.

A normal inflation economy is one where prices have less than doubled in a three-year 

period. Since inflation rates in Canada have ranged from 0.9 % in 1998 to 2.2 % in 1995 

during the period 1994-19992,1 use the current method of accounting whenever balance 

sheet or income statement items need to be translated to US dollars. The average and

2 Source: Statistics Canada www-page at the following address: 

<http:www.statcan.ca/english/Pgdb/Economy/Economic/econ46.htm>
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closing CAD/USD exchange rates in this study are 0.674 and 0.650, respectively 

(source: Reuters/EcoWin).

4.2 The Comparable Company Valuation Method

In the empirical part of this study I compare valuations based on different trailing 

market multiples. Valuation based on P/E-ratios is performed with both trailing and 

forecasted ratios. Valuations at time t are calculated using multiples extracted from the 

group of comparable banks. These valuations are then compared with actual traded 

prices at time t to calculate valuation errors. Table 5 below presents all variables used in 

the calculations. Discussion of the selection process of relevant multiples can be found 

in section 3.4.1.

Table 5 - Variables applied in valuation

This table presents all the variables that are used in this study. Prices are recorded at the end of each 
financial year. Current means at the end of each financial year. 5-year averages are calculated each year 
for the years 1994-1998, except for Price-to-total-assets, which is taken for the period 1994-1998.

Price-earnings ratio, current 
Price-earnings ratio, 5-year average 
Price-earnings ratio, forecasted 
Price-to-book ratio, current 
Price-to-book ratio, 5-year average 
Dividend yield, current 
Dividend yield, 5-year average 
Price-to-total-assets, current 
Price-to-total-assets, 5-year average 
Equity-to-total-assets, current

Price-to-deposits, current 
Price-to-revenues-per-costs, current 
Price-to-non-performing-loans, current 
Price-to-net-loan-losses, current 
Price-to-revenue-per-employee, current 
Price-to-revenue-per-employee, 5-year average 
Price-to-debt-per-equity, current 
Price-to-debt-per-equity, 5-year average 
Price-to-loan-growth, current 
Price-to-loan-growth, 5-year average

Although most of the multiples listed in Table 5 are self-explanatory, I still present a 

brief discussion of them. Current multiples measure the ratio between current share 

price and the value driver for the most recent fiscal year. 5-year average multiples 

measure the ratio between current share price and the average of the value driver over 

the past 5 years (5 years back from the year in question). Price-earnings and dividend 

yield ratios relate the price of a share to earnings and dividends per share, respectively. 

Price-to-book measures market value of equity to book value; total assets, deposits, non

performing loans, and loan losses are treated in the same way. Loan losses are 

calculated net of recoveries, i.e. all that is recovered from customers is deducted from 

gross loan losses. With these multiples price per share is obtained by dividing the 

market value of equity with the number of common shares outstanding. Equity-to-total-
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assets, revenue-per-employee, debt-per-equity, and loan-growth ratios are related to 

price per share directly.

I do not consider preferred stock in this study, because it is the price of common stock 

that is being measured and approximated with all the multiples. In addition, the share of 

preferred stock in my sample banks is only marginal. The average proportion of 

preferred stock in relation to common equity varies yearly between 2.3 and 5.7 percent. 

Furthermore, taking 1998 as an example, on the average equity represents 62.3 % of 

total capital, while the corresponding figure for preferred stock is only 2.7 %.

Applying the same the methodology as used in Alford (1992), I use the following 

equation to determine the predicted price for a share of a bank. As an example I present 

the P/E multiple.

(21)

where P ¡,t and Eir are the predicted share price and actual earnings per share for bank i,

Pjj and Ej,Tare the actual share price and earnings per share for comparable bank;', and 

the median capitalization rate is computed over all banks j in the set of comparable 

banks, denoted У7. This method is frequently applied in practice as well as in other 

academic studies, for example Kaplan & Ruback (1995) use value estimates constructed 

in the same way. When calculating the median of the comparable companies, the bank 

in question is naturally excluded from the set of comparables.

The capitalization rate is taken to be the median multiple for the set of comparable 

banks to lessen the impact of possible extreme multiples. Although equation (21) is for 

current year ratios, I also apply the median of 5-year averages to measure the ratios of 

comparable banks. Note that equation (21) above applies not only to trailing P/E ratios. 

When calculating predicted share price with estimated P/E ratios the same model is 

used, but actual EPSs are replaced with estimates. As noted above, when using total 

market value I divide it by the number of common shares to arrive at an estimate of 

share price.
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4.3 Cross-Sectional Relation of Estimated Values to Actual Market Prices

After all the predicted values are estimated I use regression analysis to find out which 

multiples best explain the market value of banks. This is important because it is not 
enough to look at how well the different valuation methods estimate the actual stock 

prices on the average. As Kaplan and Ruback (1995) note, it is possible that one of the 

approaches can successfully estimate market value on average, yet perform poorly in 

explaining the variation in market values. The converse is also possible. In this study I 

consider these possibilities by running regressions to determine how well the different 

valuation methods explain the variation in market values. Specifically, I use the 

following regression for all different multiples:

Market value = a + ß(Estimated value) + e (22)

If the estimated values are unbiased predictors of market value, the coefficient estimates 

for the intercept will be zero and for the slope, will be one. Therefore, the null 

hypothesis in equation (22) is that ß equals one, because a firm in the same industry in 

which comparables are selling at high (low) multiples should also have its earnings, 

book value, and other factors capitalized at high (low) multiples.
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5 EMPIRICAL RESULTS

5.1 Summary Statistics

Table 6 presents summary statistics for the percentage valuation errors of the different 

multiple valuation methods. Errors are calculated by measuring the difference between 

my estimated price and the actual price, and dividing the difference by the actual price. I 

present the errors in percent so that they can be interpreted as the percentage differences 

between the estimated value and actual market price. I calculate means, medians and 

other statistics over the 5-year time period 1994-1998. Multiples with 5-year averages 

are also taken for each year, except for P/(Total assets) which is taken only once in 1998 

due to unavailable data. P/E forecasts are for years 1999 and 2000.

Table 6 - Comparison of different multiple valuation methods

This table presents a comparison of multiple valuation methods for 83 US and Canadian banks over a 
five-year period 1994-1998. P/E is price-to-earnings, P/В is price-to-book, P/D is price-to-dividends. The 
first three rows present the medians, means and standard deviations of the valuation errors (all in percent) 
over the 5-year period. Valuation errors are calculated as 100*[(predicted price-actual price)/actual price]. 
Rows four to six present performance measures for valuation errors. The fourth row is the percentage of 
estimated prices in which the valuation error is less than or equal to 15 percent. The fifth and sixth rows 
present the mean absolute errors and mean squared errors (both in percent). Correlation indicates the 
correlation coefficient between the actual market value and the predicted value obtained using the 
multiple in question. The last row presents the test value for the standard t-test used to measure whether 
the mean valuation error is statistically different from zero.

Current
P/E

average
P/E

P/E
forecast

1999

P/E
forecast

2000

Current
P/B

average
P/B

P/D

5-year 
average 

P/D

Current
P/Total
assets

average
P/Total

Current 
P/Equity to 
total assets

Median 0.03 -0.35 -13.41 -12.97 0.06 -17.38 1.65 -29.06 -0.16 -5.00 0.10

Mean -0.36 -1.34 -13.14 -12.57 2.04 -15.77 1.31 -28.72 8.90 -0.94 7.34

Standard deviation 23.13 22.10 18.02 18.03 28.08 25.00 33.77 28.30 42.81 40.18 54.18

Number of observations 408 398 75 75 409 409 396 392 409 80 407

Percentage within 15% 56.37 56.53 46.67 48.00 47.19 35.21 31.57 24.49 37.65 36.25 25.55

Mean absolute error 17.38 16.54 18.47 18.32 21.08 24.26 27.19 33.68 28.82 27.91 41.13

Mean squared error 5.34 4.89 4.93 4.79 7.91 8.72 11.39 16.24 19.07 15.95 29.82

Correlation 0.98 0.97 0.86 0.88 0.96 0.95 0.74 0.71 0.92 0.91 0.20

T-test value for mean -0.32 -1.21 -6.32*** -6.04*** 1.47 -12.76*** 0.77 -20.09*** 4.20*** -0.21 2.7***

Current Р/ 
Deposits

P/(Rev./
Costs)

Current
P/Non

performing

Current
P/Net loan

losses

Current 
P/Rev. per 
employee

average 
P/Rev. per

Current 
P/Debt per 

equity

average Р/ 
Debt per

Current
P/Loan
growth

5-year
average
P/Loan
Growth

Median 10.63 -0.95 -0.56 -2.87 -0.16 0.17 -1.21 0.60 -8.51 -3.62

Mean 17.76 8.91 51.06 46.82 14.49 12.84 41.61 43.16 68.98 26.28

Standard deviation 48.42 71.24 171.05 162.09 74.65 69.73 148.43 147.52 233.87 116.71

Number of observations 409 409 407 401 393 375 403 405 387 395

Percentage within 15% 35.45 25.43 14.99 14.46 22.65 25.60 7.69 10.12 8.79 14.94

Mean absolute error 34.35 42.24 89.20 89.26 46.80 44.94 93.69 90.27 127.35 72.58

Mean squared error 26.54 51.43 317.92 283.99 57.69 50.15 237.07 235.72 576.75 142.78

Correlation 0.92 0.14 0.82 0.84 0.28 0.29 0.09 0.14 0.03 0.04

T-test value for mean 7.41*** 2.53** 6.02*** 5.78*** 3.85*** 3.57*** 5.63*** 5.89*** 5.80*** 4.48***

*** Indicates statistical significance at the 1 percent confidence level. 
** Indicates statistical significance at the 5 percent confidence level.
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Inspection of Table 6 reveals large differences between the multiples and their 

performance. When looking at the means and medians of the valuation errors, three 

multiples seem to outperform the others, namely current P/E, 5-year average P/E, and 

current P/В. The medians of valuation errors for these multiples are 0.03, -0.35, and 

0.06 percent, respectively. P/(Total assets) and P/D also generate excellent results with 

most measures. There are other well-performing multiples as well, but they generally do 

not do well in the performance tests. For example, the median valuation error of current 

price to the ratio of equity to total assets is very close to zero, but the percentage of 

observations within 15 % is clearly lower than that of current P/E or P/В, and 

correlation with actual market values is low.

I perform t-tests to measure whether the mean valuation errors for each multiple over 

the entire time period differ statistically from zero. This test is based on the central limit 

theorem3, which states that no matter what the shape of the original distribution, the 

sampling distribution of the mean approaches a normal distribution. That is, as the 

sample size becomes large enough, the sampling distribution of the mean can be 

approximated by the normal distribution. Usually an adequate number of observations 
for normal approximation is considered to be around 30, so my sample clearly fulfils 

this requirement. The results show that only the mean valuation errors of current P/E, 

5-year average P/E, current P/В, current P/D, and 5-year average P/(Total assets) do not 

deviate from zero statistically. All other multiples produce valuation errors that are not 

zero, on the average.

It seems that current P/E performs slightly better than current P/В and 5-year average 

P/E, based on the medians, means, standard deviations, and performance measures of 

the valuation errors. However, the difference is only marginal, and P/E does not obtain 

the best result in all cases. Table 6 further shows that the standard deviations of the best 

performing multiples are considerably lower than those of the poor performers. For 

example, the standard deviation of valuation errors using the current price to loan 

growth rate multiple is almost 234 percent, or more than 10 times the standard deviation 

of the P/E multiple.

31 am grateful to Eero Niemi for comments on this test.
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The debt-equity ratio that has been reported to yield good results in explaining stock 
returns (see Barbee et al. 1996) does not generate good results in my analysis. 

Dividends seem to estimate bank value reasonably well, although not as well as for 

example earnings per share. On the average, however, dividends produce estimates that 

do not differ from zero statistically.

It is notable that even though P/E forecasts do not yield as accurate valuations as current 

P/E, the standard deviation for valuations using forecasts is smaller. In fact, the standard 

deviations for both 1999 and 2000 forecasts are the lowest in the whole group of 

multiples. In section 3.4 valuations using forecasts are argued to be more stable because 

of random fluctuations in historical values, which cannot be taken into account in 

forecasts. My results support the argument of more stable valuation, but valuations are 

not accurate enough. This means that in my sample, expected future performance is not 

fully taken into account in current market prices, and better predictions for current price 

are obtained using historical earnings.

Table 6 gives an indication of which multiples are best in predicting bank value on the 

average, but to be useful and reliable, the estimates of value should exhibit a central 

tendency towards the actual market value. For two measures with the same median or 

mean, the measure with the greater central tendency is preferred (Kaplan and Ruback 

1995). To examine the degree of central tendency across the different multiple methods, 

I present histograms of the valuation errors for each multiple in Figure 2 below, and the 

percentage of valuation errors within 15 percent, mean absolute errors (MAEs), and 

mean squared errors (MSEs) in Table 6 above.
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Figure 2 - Distribution of valuation errors

This figure presents the distribution of valuation errors for each of the valuation multiples. Y-axis 
measures the frequency of observations in each class. X-axis measures the value of the percentage 
valuation error in 0.1 (10 percent) intervals. The valuation errors are calculated as the percentage 
difference of my estimated value to actual bank value. The number of observations with each multiple is 
reported in Table 6 above.

P/E forecast 19995-year average P/E

P/E forecast 2000

5-year average P/D

Current P/( Revenues/Costs )5-year average PZTotal Assets
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Figure (2) - Continued
Current P/Non-performing Loans

• .o' 9>-

Current P/Revenues per EmployeeCurent P/Net Loan Losses

A multiple is considered the better the more peaked distribution it has around zero. As 

with Table 6 above, Figure 2 implies that current P/E and current P/В multiples are solid 

performers, with P/E outperforming P/В. The histograms of valuation errors for these 

multiples do exhibit a central tendency with most observations being in the range of 

-20 % - +20 %. In addition, the percentage of observations within 15 % is high for these 

two multiples, which gives further proof towards central tendency. Current P/E has 163 
observations in the two middle categories around zero, more than any of the other 

multiples. In addition to current P/E, the multiples that have most observations in the 

two middle categories (within their own distributions) are 5-year average P/E, current 

P/В, P/Deposits, and P/(Equity to total assets).

5-year averages of these multiples also exhibit central tendency, but the use P/E 

forecasts seems to somewhat underestimate the value of banks with most of the 

observations being negative. This can also be seen in Table 6, where the mean and 

median prediction errors are clearly bigger (in absolute terms) than those of current P/E 

and P/В multiples. This can mean that expected future performance is not fully 

incorporated in current market prices, as already argued above. Also, a relatively good 

distribution of valuation errors is that of P/Deposits.
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Some multiples have particularly poor distribution of valuation errors. Observations are 

scattered unevenly, and there is no evidence of central tendency. Such multiples are for 

example debt per equity, loan growth, loan losses, and non-performing loans. Also, 

these multiples have mean valuation errors that are significantly higher than those of the 

better-performing variables.

It is evident that the multiples that performed best in Table 6 are also the top ones in 

Figure 2. However, some of the multiples that have good results in Table 6, for example 

price to revenues per costs (current), are not even close to having any peaked 

distribution around zero. In these cases good performance in Table 6 can be explained 

with the distributions. If the valuation errors are at least fairly uniformly distributed, the 

means and medians are naturally close to zero. The figures and their interpretations 

neatly illustrate the need for regression analysis discussed in section 4.2 above.

5.2 Regression Results

5.2.1 Single Dependent Variable

Table 7 presents OLS regression results for all variables. To facilitate comparison 

between years and to avoid the possible problem of autocorrelation in time series, I 

present all years separately. In order to get a larger sample size I perform the regression 

analysis also for the whole sample. Table 7 shows results for the year 1998 only, results 
for other years and for the whole sample is presented in Appendix B. Regression 

scatterplots are presented in Figure 3.
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Table 7 - OLS regressions with actual share prices as the dependent variables 

using predicted prices as explanatory variables

The sample contains all banks for the years 1994-1998 meeting the selection criteria listed in Chapter 4. 
This table contains data from 1998 only, results for other years are presented in Appendix B. The median 
multiples of comparable banks for each variable are used for estimating bank i value. Description of the 
variables is presented in section 4.1. Abbreviation TA stands for Total Assets and Dep. for Deposits. 
Other abbreviations are same as in previous sections. Standard t-statistics are in parentheses. The tests are 
used to examine whether alfas and betas deviate from zero. Adjusted R2 is also reported. The adjusted R2 
is calculated as [l-[(l-R2)(n-l)/(n-P-l)j] where n is sample size and P is number of variables.

Multiple used in estimating 
value

Coefficient estimates

a ß

F-value Adj. R2
Number of 

observations

Current P/E 0.57 1.00 1911.6 0.96 83
(0.38) (35.08)***

5-year average P/E -0.58 1.06 1393.9 0.95 82
(-0.25) (18.52)***

P/E forecast 1999 8.30 0.94 223.3 0.75 75
(2.54)*** (8.97)***

P/E forecast 2000 6.11 1.00 258.1 0.78 75
(2.12)** (10.79)***

Current P/B 4.80 0.91 792.7 0.91 83
(1.57) (12.33)***

5-year average P/B 4.71 1.07 779.1 0.91 83
(151) (12.09)***

Current P/D -8.85 1.35 75.3 0.48 81
(-0.40) (2.09)**

5-year average P/D -6.69 1.67 63.9 0.45 81
(-0.30) (1.99)*

Current P/TA 10.14 0.74 395.2 0.83 83
(2.45)** (6.13)***

5-year average P/TA 10.51 0.53 384.3 0.83 80
(1.84)* (4.80)***

Current P/Equity to TA 69.89 -0.69 0.6 -0.01 83
(3.10)*** (-1.42)

Current P/Deposits 10.33 0.68 471.6 0.85 83
(2.82)*** (8.34)***

Current P/(Revenues/Costs) 115.87 -2.06 0.7 0.00 83
(2.31)** (1.58)

Current P/Non-performing loans 19.72 0.48 622.4 0.88 83
(7.44)*** (42.66)***

I
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Table 7 - Continued

Multiple used in estimating 
value

Coefficient estimates

a ß

F-value Adj. R2 Number of
observations

Current P/Net loan losses 9.08 0.62 200.8 0.71 82
(1.16) (3.84)***

Current P/Revenue per employee 30.61 0.39 1.4 0.01 79
(3.93)*** (5.31)***

5-year average P/Revenue per employee 32.47 0.38 1.0 0.00 73
(3.72)*** (3.58)***

Current P/Debt per equity 47.97 -0.07 0.1 -0.01 82
(5.71)*** (-0.93)

5-year average P/Debt per equity 45.11 -0.01 0.0 -0.01 82
(4.73)*** (-0.10)

Current P/Loan Growth 45.59 0.00 0.0 -0.01 82
(6.72)*** (-0.10)

5-year average P/Loan Growth 58.20 -0.33 1.2 0.00 80
(5.69)*** (-2.67)***

*** Indicates statistical significance at the 1 percent confidence level.
** Indicates statistical significance at the 5 percent confidence level. 
* Indicates statistical significance at the 10 percent confidence level.

I use the adjusted R2 instead of the standard R2 to measure the explanatory power of the 

regression because it accounts for differences in the number of variables in the model 

and for sample size. I check the normality of residual terms with the Kolmogorov- 

Smirnov test, which suggests that the residuals of all series are not normally distributed. 

This is not a serious problem, however, since the normality assumption is crucial in 

estimating confidence intervals and performing statistical tests that are not relevant to 

this study. In addition, the previously best performing multiples generally have 

normally distributed residuals too.

I check the presence of heteroscedasticity with the standard Breusch-Pagan test. The 

results indicate that the residuals are not well behaved, and there is evidence of 

heteroscedasticity for virtually all of the multiples. The Spearman ranked correlations 

test4 shows that in all cases heteroscedasticity is a result of increasing residual values for 

increasing share prices, i.e. the intuitive explanation that residuals are larger in absolute 

terms for banks with higher share prices holds.

4 See Appendix C for details of the test.
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Even though Darlington5 (1997) does not consider this type of heteroscedasticity to be 

nearly as distortive in statistical inference as two other possibilities, which he calls 

butterfly and galaxy (a butterfly scatterplot is thick at both ends, while galaxy is thick at 

the middle), the reliability of the t-tests performed to measure the differences of slopes 

and intercepts from zero might be affected by heteroscedasticity if corrective actions are 

not taken. Hence, to take heteroscedasticity into account, regression models are 

modified with White’s correction. All regression results in Table 7 and Appendix A are 

reported after the correction.

Since Durbin-Watson statistics indicate autocorrelation for some of the multiples, I 

report the results constructed with an autocorrelation consistent covariance matrix (the 

Newey-West robust covariance matrix) for lags of one period. These corrections should 

lessen the possible distortion arising from heteroscedasticity and autocorrelation, and 

the reported results should be accurate and provide reliable evidence of the performance 

of the different multiples.

Regression results indicate a logical outcome, in which the multiples that are related to 
the core business of commercial banking have the highest explanatory power. Even 
though earnings (P/E) has the highest adjusted R2, there are other variables that explain 

a lot of fluctuation in market values. Book value of equity seems to have a direct 

relation to value, as is the case with the whole asset base of a bank (total assets). Also, 

the main funding source, i.e. deposits, is one of the best-performing factors. Other 

variables that are directly related to the commercial banking business and have strong 
regression results are non-performing loans and loan losses. However, some of the 

multiples that perform well in regression analysis, do not produce valuation errors that 

are zero statistically (for example loan losses and non-performing loans). Dividend 

multiples, on the other hand, which produce accurate valuation errors in Table 6, do not 

explain fluctuations in market values nearly as well as P/E, P/В, and the others 

mentioned above.

From Table 7 I conclude that the estimated values using P/E and P/В multiples explain 

virtually all the variation in market values. Together with the information from previous 

analyses, I can say that current P/E and P/В multiples as well as 5-year average P/E are

5 See WWW-pages in the References-section for details of the source.
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the best single multiples in determining the value of banks. In fact, they seem to explain 
bank value remarkably well. The intercepts of current and 5-year average P/E are 

statistically insignificantly different from zero, whereas the slopes are statistically 

different from zero. Since the null hypothesis in the regression is that the slope is equal 

to one, I perform that test too. The results show that the slopes of current P/E, 5-year 

average P/E, both P/E forecasts, current P/В, 5-year average P/В, current P/D, and 5- 

year average P/D are statistically insignificantly different from one, which implies their 

significance in explaining the fluctuation in market prices.

Further, it is should be that the multiples that have high adjusted R2 also have strong 

correlation results in Table 6 (since standard R2 = correlation2), and this indeed can be 

seen to be the case. Sometimes the correlation between the forecast variable and the 

subsequent actual value of the forecast variable is called the information coefficient 

(IC), which indicates the forecast ability of the variable (see e.g. Ramaswami 1990). 
Current P/E has the highest IC (98 %), and it also has the highest adjusted R2 (96 %).

Hence, it is arguable that current P/E is the best multiple in bank valuation, based on the 

valuation errors, performance measures, and regression analysis. It has the best mean 

and median valuation errors; it has one of the lowest standard deviations of forecast 

errors; it has second most observations within 15 percent; it produces valuation errors 

that do not deviate from zero statistically; and it has one of the lowest mean absolute 

and mean squared errors. In addition, regression results are convincing with beta 

coefficient equaling one both absolutely and statistically and alpha coefficient not 

differing statistically from zero, both in line with the hypothesis. The explanatory power 
of P/E is also excellent, prices obtained using current P/E multiple explain about 96 % 

of the variation in actual market prices, the most in the whole sample. Finally, current 

P/E has the highest information coefficient, which measures the correlation between 

actual and predicted bank values.

There are good competitors to the current P/E, however. The most powerful ones seem 

to be 5-year average P/E and current P/В, which show good results in Table 6. 

However, they quite cannot keep up with current P/E in regression analysis where 

current P/E outperforms all other multiples. Some of the banking industry specific 

multiples like P/Deposits, P/(Non-performing loans), and P/(Net loan losses) also
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measure bank value reasonably well, though not as well as the best ones. The results 

are, however, significantly better than those of the worst multiples, and I cannot reject 

them as bad candidates for multiples to be used in bank valuation. Firm size (measured 

with total assets) also seems to be a good variable in valuing banks. This is not 

surprising since firm size is also reported to be a good variable in explaining stock 

returns (see Fama and French 1992).

In many cases the constant term in regression deviates from zero contrary to my 

hypothesis. All intercepts that deviate from zero statistically are positive, except for 

regressions with deposits, with which the intercept is negative. Usually the deviation of 

the intercept from zero can be explained with factors outside the model. Regressions 

with single variable are simple, and there are usually more factors affecting the 

relationship. Liu et al. (2000) note that there are many factors, besides the value driver, 

that affect price. The authors continue that the average of such factors is not likely to be 

zero, and the intercept captures the average effect of omitted factors. In some cases the 

intercept is zero in my analysis, for example in 1998 the current P/E multiple has both 

regression coefficients according to the hypothesis in addition to its remarkable 

explanatory power. In other cases, since in the case of single regression there are no 

other possibilities left in the case of positive intercept, some of the explanation for the 

fluctuation in market values is left to the constant term.

The fact that many constant terms are not zero indicates that even if a multiple predicted 

zero share price for a bank, its true market price would not be zero. One possible 

explanation for this is that the multiple in question simply does not have any direct 

relation to value. Such a multiple is for example P/(Revenues per costs), with which the 

slope is negative and, therefore, inconsistent with my hypothesis. In addition, the 

intercept may represent the value of a bank in liquidation. For example, if a bank has 

zero forecasted earnings (i.e. the bank is bankrupt), it still has some value for its owners. 

Such a value would be at least the premises and equipment that would be sold in 

liquidation. But there is another explanation in the case of earnings forecasts. When 

regression is done with P/E forecasts instead of historical P/E ratios, regression results 

decline. In Table 7, slopes remain one but constant terms increase considerably. Thus, 

P/E forecasts are not able to explain all fluctuation in market values, which may be 

interpreted so that the market does not fully trust these estimates. This may well be the
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case, considering that some of my sample banks are relatively small and are thus likely 

to be less actively covered by analysts. This same argument is already previously noted 
in connection with the analysis of Table 6. To summarize, if the estimated market price 

is an unbiased predictor of current price, then the intercept equals zero. Because there 

usually are more factors affecting the price, this is rarely the case.

Finally, it is notable that the best adjusted R2s are very high. They are significantly 

higher than those in the study of Kim and Ritter (1999). One reason is the fact that in 

the Kim and Ritter study the firms are young, whereas in my study they are older, more 

stable companies. This is further evidenced with the results of Kaplan and Ruback 

(1995), who report similar explanatory values for their sample of mature companies 

with a sample size of only 51. Another factor is the regression equation itself. Taking 

the median value of comparable companies eliminates most of the so-called white noise 

from the sample. However, the median of comparables is a sub-component of the 

current market price through the general valuation levels of the industry. This means 

that in that sense to some extent I have the same variable in both sides of the equation. 

But on the other hand, the aim of this study is to find out whether there are factors that 

have a direct relation to value, which would indicate that those factors are similarly 

incorporated in market prices of all banks. Yet another explanation for high explanatory 

figures is that there are some dominating observations in my study. These observations 
have an effect on the explanatory figures, for example in the case of P/E the adjusted R2 

decreases to some 70 % if a dominating observation is deleted.

Figure 3 below presents all regression scatterplots for 1998.
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Figure 3 - Regression scatterplots

This figure presents scatter diagrams for all multiples in 1998. Y-axis measures actual market price at the 
end of 1998. X-axis measures the predicted share price obtained by using the multiple in question. 
Regression trend line is imposed on each diagram. Regression model and standard R2 are also reported. 
The number of observations is the same as reported in Table 7.
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Figure 3 - Continued
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Visual observation of Figure 3 confirms what statistical analysis already indicates, i.e. 

that there are multiples that have direct relation to value (especially all earnings per 

share and book value multiples), and multiples that do not seem to be associated with 

value (especially revenues per costs, equity to total assets, debt per equity, and loan 

growth).

5.2.2 Multiple Regression

Even though the explanatory power of some multiples is significant, it is still interesting 

to analyze if using two or more other variables in the same regression yields even better 

results. Due to the large number of variables, I do not perform all possible combinations 

of multiple regression. Instead, I take some of the best-performing single multiples and 

take others to accompany them in multiple regression and see if there is any 

improvement in performance.
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Running regression analysis with current P/E and each of the other multiples reveals 

that only few of the combinations have better explanatory power (measured with 
adjusted RI 2) than P/E alone. The increase in adjusted R2 is small in every case. In 1998 

P/E alone has adjusted R2 of 0.959 while with P/(Loan growth) it amounts to 0.964, 

with P/(Non-performing loans) and 5-year average P/E to 0.961, and with P/(5-year 

average loan growth) and P/Dividends to 0.960. Naturally, in these regressions both 

beta coefficients are statistically significantly different from zero. Adding another 
variable together with 5-year average P/E reveals that apart from P/E, the best R2 values 

are mostly within a few percentage points from 0.945, which is the adjusted R2 of 5- 

year average P/E alone. The best result is obtained with P/(Loan losses) with an 

adjusted R2 of 0.954.

When prices obtained using the other multiples are regressed against actual market 

prices together with the prices obtained with current P/В, similar results emerge. The 

adjusted R2 of P/В alone is 0.906. With P/Deposits it is 0.914, with P/(Total assets) 

0.915, with P/(5-year average total assets) 0.914, with P/(Revenues per costs) 0.917, 

with P/(Non-performing loans) 0.936, and with P/(Loan losses) 0.911. Hence, although 

not always good by themselves, some of the banking industry specific multiples can 

increase the explanatory power of the best-performing single multiples. It is not 

surprising that the multiples related to the loan and asset base of a bank are the ones that 

increase the adjusted R2, because most of these factors are good predictors of bank 

value themselves (excluding loan growth). The heteroscedasticity and autocorrelation 
problems, which are observed in regression with single dependent variables, are present 

in multiple regression too.

I also run regressions with three independent variables to see if adding new variables

increases the accuracy of the regression results. However, statistical theory tells that if 
there are for example 101 observations and 100 independent variables, then R2 equals 

1.0. Hence, adding variables to the model increases its explanatory power, which means 

that a high R2 does not necessarily indicate that the model being examined is good. 

Furthermore, as Michaud (1990) notes, simply adding factors to a multiple valuation 

without careful consideration of predictive power and relationships is likely to be 

counterproductive. To avoid such problems I perform F-tests to see if at least one of the
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beta coefficients differs statistically from zero and, if so, separate t-tests for each 

coefficient to examine which coefficients they are.

In my sample a third independent variable adds the values of adjusted RI 2 only 

marginally, as is the case from moving from one to two independent variables. Highest 

adjusted R2 is obtained with current P/E, P/(Loan growth), and P/(Non-performing 
loans), with which it amounts to 0.967 while the highest adjusted R2 with two 

independent variables is 0.964. With this combination all the beta coefficients are 

statistically different from zero, but this is not the case with most of the regressions with 

three variables. Only few of the models are such that all coefficients are statistically 

different from zero, and the results are not worth reporting in more detail since the 

adjusted R2 values do not indicate relevant improvement to the previous regressions.

5.3 Statistical Comparison of Different Multiple Valuation Methods

Regression analysis discussed in section 5.2.1 reveals how well different multiple 

valuation methods can explain the variation in bank values. But it is also important to 

know if there is a method that consistently gives more accurate results than the others. 

Some evidence of this can be obtained from looking at the standard deviation of 

valuation errors, the statistical differences from zero, and the central tendency of these 

errors as done in the previous section. There is, however, a statistical test to examine 

whether some of the methods perform better than the others, namely the Friedman test.

The Friedman test is a non-parametric test that compares к different methods on n 

different groups. The assumption behind this test is that the results of different groups 

are independent. In this study, к refers to the different multiple valuation methods and n 

to the number of banks. In performing the test, different valuation methods are ranked 

within each bank. For each bank, the absolute prediction errors for the various methods 

of valuation are ranked from 1 (smallest) to к (highest). The null hypothesis is that the 
rankings are random within each bank. If some methods perform better than others, the 

rankings are no more randomly distributed and the null hypothesis is rejected.

I run the Friedman test separately for each of the years 1994-1998, because it is not

possible to rank the five observations of each bank in one sample. With this procedure I 

can find out whether there is a method that is better than others in the year in question.
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The number of banks in the analysis is about 60 each year, because all banks that have 
even one observation missing are dropped from the test. This is necessary because the 

methods cannot be ranked if some observations are missing. However, I think the 

number of banks is still large enough for the results to be reliable since it is likely that 

the methods with high rankings in the test also perform well with the other banks 

dropped from the test. I check this by randomly selecting some of the dropped banks 

and see what are the best methods with them, and nothing surprising emerges. The 

results of the test are shown in the following table.

Table 8 - Friedman test

This table presents the results of the Friedman test. It is a non-parametric test, which examines к different 
methods on n different groups. The first column indicates the year for which the test is performed, the 
second column is the test value, the third column shows the critical value, and the last columns indicate 
the number of groups and methods. The test values are chi-square distributed with (к-l) degrees of 
freedom.

Year Friedman test 
value

Critical value
at the 0.01

level

No. of 
groups (n)

No. of 
methods (k) Most no. 1 positions

1998 206.7 36.2 56 21 5-year average P/E

1997 318.7 33.4 62 18 Current P/E

1996 379.3 33.4 66 18 Current P/E

1995 306.9 33.4 63 18 5-year average P/E

1994 298.1 33.4 65 18 Current P/Deposits

As the Friedman test above indicates, all multiple methods of valuation do not yield 

identical results. The test values are clearly greater than the critical value at the 

1 percent confidence level in all years. But the Friedman test cannot indicate an 

interesting piece of information, namely which of the methods is superior to the others. 

Looking at the rankings, it seems that current and 5-year average P/Es are the best 

methods since they have more number one positions than the others. Although not 

shown in the table, both P/В multiples also consistently receive high rankings. But of 

course it is not satisfactory to just rely on such observations, and statistical tests of the 

superiority of certain methods are needed.

Using a t-test for paired samples I further analyze if there is any statistical difference 

between the methods. It is obvious that there is statistical difference between the best 

and the worst methods, otherwise the Friedman test would not have indicated any
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difference in the first place. It is necessary, therefore, to examine whether the best 

method outperforms all the others too. Since the methods within a group (a bank in this 

case) are certainly not independent, I cannot use techniques based on analysis of 

variance. Hence, I use the t-test for paired samples to compare the average absolute 

prediction errors between different methods.

It is not convenient to present all the results here because there are 210 t-tests that need 

to be performed for the year 1998 only. For illustrative purposes the results for the P/E 

multiple in 1998 are shown in Table 9 below. Comprehensive results for 1998 are 

presented in Appendix B. Major differences compared to other years are analyzed in the 

text, tables of the results are not presented.

Table 9 - T-test for different multiple valuation methods

This table presents selected results of the t-test for paired samples. The test measures the difference in 
each pair of observations, and then examines whether the mean of the differences is different from zero. 
Null hypothesis is that there is no difference between the multiples, i.e. that the difference in observations 
is zero on the average. I include in the table the results of the P/E multiple for the year 1998. Other results 
for 1998 as well as the explanations for abbreviations used in this table can be found in Appendix B. The 
first column indicates the two multiples that are being analyzed. The next columns present the mean of 
the differences, the standard deviation of the differences, and the standard error of the mean. 95 % 
confidence interval of the difference is also reported. Standard t-test is performed to examine whether the 
mean of the difference is statistically different from zero. The two-tailed significance for the t-test is 
presented in the last column.

Target

Paired Differences

t-value
Significance

(2-tailed)Mean Standard
Deviation

Std. Error
Mean

95% Confidence Interval of the 
Difference

Lower Upper

PE - PEAVE -0.01 0.13 1.700E-02 -0.04 0.03 -0.55 0.59

PE - PE1999 -0.04 0.18 2.415E-02 -0.09 -0.01 -1.75 0.09*

PE - PE2000 -0.04 0.17 2.370E-02 -0.09 -0.01 -1.75 0.09*

PE-PB -0.11 0.19 2.474E-02 -0.16 -0.06 -4.26 0.00***

PE -PBAVE -0.14 0.26 3.389E-02 -0.21 -0.07 -4.18 0.00***

PE-PD -0.14 0.24 3,193E-02 -0.20 -0.08 -4.39 0.00***

PE -PDAVE -0.23 0.36 4.757E-02 -0.33 -0.13 -4.84 0.00***

PE - PDEPO -0.15 0.23 3.017E-02 -0.21 -0.09 -4.83 0.00***

PE -PTOTA -0.11 0.21 2.832E-02 -0.17 -0.05 -3.88 0.00***

PE -PTOTAAVE -0.11 0.23 3.000E-02 -0.17 -0.05 -3.78 0.00***

PE - PRC -0.26 0.44 5.886E-02 -0.38 -0.14 -4.45 0.00***

PE -PNPL -0.38 0.43 5.685E-02 -0.49 -0.26 -6.64 0.00***

PE - PLL -0.45 0.58 7.666E-02 -0.60 -0.30 -5.86 0.00***

PE -PRPE -0.27 0.46 6,118E-02 -0.40 -0.15 -4.47 0.00***

PE -PRPEAVE -0.26 0.47 6.207E-02 -0.39 -0.14 -4.21 0.00***

PE - PETA -0.27 0.46 6.037E-02 -0.40 -0.15 -4.55 0.00***

PE - POPE -0.60 0.59 7.846E-02 -0.76 -0.45 -7.70 0.00***

PE -PDPEAVE -0.50 0.64 8.472E-02 -0.67 -0.33 -5.87 0.00***

PE-PLG -0.90 0.77 0.10 -1.10 -0.70 -8.84 0.00***

PE - PLXjAVE -0.47 0.55 7.266E-02 -0.61 -0.32 -6.42 0.00***

*** Indicates statistical significance at the 1 percent confidence level. 
* Indicates statistical significance at the 10 percent confidence level.
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Table 9 shows that in 1998 current P/E multiple generates better results than any of the 

others excluding 5-year average P/E, and the results are statistically significant at the 1 

percent confidence level except for comparison with P/E forecasts for which the 

significance level is 0.1. The two-tailed significances indicate that the means of the 

differences are not zero, but they cannot tell which one of the multiples in question is 

the better performer. Looking more closely at the column which contains the means of 

the differences, one can see that all the means are negative, which indicates that the 

values of the P/E multiple are on average closer to zero in every case. 5-year average 

P/E on the other hand generates good results also (see Appendix B). In 1998 it beats all 

other multiples but current P/E (naturally) and both P/E forecasts at the 1 percent level. 

This leads to the conclusion that the current P/E multiple has generated the best results 

in the whole sample of 1998, although all P/E multiples perform very well.

Current P/E is the best multiple in other years too, but the difference is usually not as 

clear as in 1998. For example, there is no statistical difference to the current P/B 

multiple in years 1997, 1995, and 1994. Hence, in three years out of five the P/В and 

P/E multiples generate as good results. 5-year average P/E and P/В multiples also yield 

quite good results in most of the years. In 1997 current P/E beats all other multiples 

except current P/В and current P/Deposits at the 1 and 5 percent confidence levels; in 

1996 it outperforms all the others; in 1995 current P/В, 5-year average P/В, and 5-year 

average P/E are the only ones that yield as good results as P/E at the 1 percent level, but 

at the 5 percent level one other multiple emerges (P/Total assets); and finally in 1994 

the results are more dispersed with six multiples getting results that are not statistically 

different from those of current P/E.

It was previously noted that some of the so-called banking industry specific multiples 

generate pretty good results in the performance tests and regressions (especially 

P/Deposits, P/(Non-performing loans, and P/(Net loan losses)). Looking at the results of 

the t-tests in Appendix B, one can see that P/Deposits also performs reasonably well in 

these tests. Hence, it can be argued that, on the average, using deposits leads to more 

accurate valuations than using most of the other multiples. This does not seem to be the 
case with non-performing loans, nor with loan losses. However, as can be seen in 

Table 6, using deposits does not produce zero valuation errors, as is the case with for 

example earnings per share and book value of equity.
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Finally, performance of different multiples can be compared by calculating the sum of 

the squared percentage valuation errors, and scaling the sum by (n-2), where n is the 

number of observations. In the following table I present the sum of squared errors 

divided by (n-2) for each multiple in each of the 5 years of the time period of this study. 

Note that (n-2) equals the degrees of freedom in regression analysis above.

Table 10 - Scaled sum of squared valuation errors

This table presents the sum of squared valuation errors, divided by (n-2), where n is the number of 
observations. Valuation error is calculated as the percentage difference between my estimated share price 
and the actual market price. The calculations are made in each of the 5 years of the 5-year time horizon 
(1994 - 1998) of this study. The figures are reported in percentage.

Current
P/E

5-year
average

P/E

P/E
forecast

1999

P/E
forecast

2000

Current
P/B

5-year
average

P/B

Current
P/D

5-year
average

P/D

Current
P/Total
assets

5-year 
average
P/Total
assets

Current 
P/Equity to 
total assets

1998 6.66 5.13 5.13 4.99 10.10 9.47 14.26 14.44 18.48 16.36 29.36

1997 5.33 5.09 n/a n/a 11.90 14.86 12.99 22.73 28.49 n/a 20.57
19% 2.47 3.25 n/a n/a 5.67 7.45 9.97 14.73 12.99 n/a 24.26
1995 5.70 6.06 n/a n/a 5.19 5.49 9.65 17.79 16.23 n/a 32.57

1994 6.81 5.89 n/a n/a 7.61 7.39 11.44 13.57 21.33 n/a 46.76

Current Р/ 
Deposits

P/(Rev./
Costs)

Current
P/Non

performing
loans

Current
P/Net loan

losses

Current 
P/Rev. per 
employee

average 
P/Rev. per 

emol.

Current 
P/Debt per 

equity

5-year 
average Р/ 
Debt per 
eouitv

Current
P/Loan
growth

5-year
average
P/Loan
Growth

1998 30.55 25.58 66.59 103.92 46.42 53.33 263.25 272.31 1065.43 124.61
1997 27.41 116.28 156.09 74.24 63.17 42.77 161.69 210.88 359.07 85.47
19% 23.68 58.66 485.50 122.91 59.23 44.16 156.65 269.45 679.43 140.43

1995 25.35 30.48 470.85 186.27 63.61 53.70 379.37 212.27 452.70 137.92
1994 28.74 32.39 461.17 970.32 63.62 64.21 255.08 243.18 495.28 251.32

The outcome of Table 10 is as expected. The most accurate results are given by the P/E 

and P/В multiples. In 1998 the best result is obtained by using P/E forecast for the year 

2000; in 1997 by 5-year average P/E; in 1996 by current P/E; in 1995 by current P/B; 

and in 1994 by 5-year average P/E. Hence, 5-year average P/E gets most number one 

positions in Table 10. In comparison to current P/E, 5-year average P/E generates more 

accurate results in three cases out of five. It is notable that in 1998, which is the only 

year in which EPS forecasts are available, the results obtained by P/E forecasts are the 

lowest, even though their absolute valuation errors are relatively large (see Table 6). 

These findings together with the results of the Friedman test and the t-tests further 

support the earlier indications of the significant performance of particularly the earnings 

per share multiples.
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5.4 Relationship between P/В and ROE

The P/B ratio is strongly influenced by the return on equity (Damodaran 1994, 230). As 

the empirical results analyzed above suggest, price-to-book ratio is a useful tool in bank 

valuation, although maybe not the best. Furthermore, Wilcox (1984) finds a strong 

linear relationship between P/В and ROE. Therefore, it is interesting to investigate 

whether ROE has an effect on book value in my sample.

Thus, in this section I examine whether there exists a relationship between profitability 

and price-to-book in my sample of North American banks. I draw a scatter map 
illustrating this relationship, and I also run regression analysis with adjusted R2s to 

examine the possible link between the two variables. Figure 4 presents the scatters for 

the years 1995-1998. All trend lines are upward sloping, which suggests that a 

relationship between the two variables exists. The year 1994 is omitted from the graphs, 

but when performing the same analysis for that year, an upward-sloping trend line 

appears as well.
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Figure 4 - The relationship between P/В and ROE

This figure presents four scatterplots for the years 1995-1998. On each box, return on equity (ROE) is 
measured on the horizontal axis and price-to-book ratio (P/В) on the vertical axis. A trend line is also 
imposed on the data. The trend lines are calculated with the ordinary least squares method.

ROE (%)ROE (%)

Statistical properties of the P/B - ROE relationship is presented in Table 11 below. 

Although not reported in Figure 4,1 present the statistical results also for the year 1994. 

As can be seen from the table, the relationship is not as strong in 1994 as in the other 

years. Although the absolute values of the beta coefficients are not large, they are all 

statistically significantly different from zero.
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Table 11 - OLS regression with P/B as the dependent variable and ROE as the 

explanatory variable

The sample contains all banks with non-negative ROEs for the period 1994-1998. The regression 
equation is as follows: P/B¡ = ot¡ + P¡ROE¡ +e¡ where i indicates years; t-statistics are in parentheses. The t- 
test is used to examine whether alfas and betas differ from zero.

Year Coefficient estimates Adj. R2 F-value
Number of 

observations
a ß

1998 0.49 0.16 0.39 54.5 83
(1.44) (7.38)***

1997 1.33 0.11 0.22 24.1 82
(3.39)*** (4.91)***

1996 0.69 0.09 0.33 39.8 81
(2.86)*** (6.31)***

1995 0.95 0.06 0.42 57.0 79
(7.81)*** (7.55)***

1994 0.82 0.04 0.16 15.9 80
(4.93)*** (3.99)***

*** Indicates statistical significance at the 1 percent confidence level.

The relationship between P/В and ROE seems to exist, but it is not nearly as strong as I 

assumed it to be. The highest adjusted R2 equals 0.42, while in 1994 it amounts only to 

0.16. These results together with the previous evidence of the remarkable performance 

of the P/E multiple explain why book value multiples in this study are not as good in 

estimating bank value as multiples based on earnings per share.

5.5 Discussion of Empirical Results

The Friedman test and the paired sample t-tests indicate that P/E and P/В multiples are 

statistically the most significant ones in estimating the value of banks. It is argued above 
in section 5.2.1 that current P/E is the best single multiple, and the t-tests cannot do 

anything but to further strengthen this view. Current P/В is also a good performer, and 

5-year averages of these two score some good results as well. 5-year average P/E seems 
in fact to be better than current P/В even though current P/В generates better predictions 

on the average as can be seen in Table 6. P/E forecasts, on the other hand, do not do as 

well in the analysis as current and 5-year average multiples.
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Some of the banking industry specific multiples analyzed in this study do not yield 
statistically significant results. Their mean and median valuation errors are relatively far 

from zero, and their performance measures are also poor. The distribution of valuation 

errors for these multiples is particularly bad when compared to the distributions of P/E 

or P/В. Not all of them are that bad, however. The best banking industry specific 

multiples seem to be P/Deposits, P/(Non-performing loans), and P/(Net loan losses), 

based on both valuation errors and regression results. The explanatory power of these 

multiples is good, even though the distribution of valuation errors is not nearly as good 

as that of P/E and other better-performing multiples. It is notable that these variables are 

directly related to the core operations of a commercial bank. They are the basic 

determinants of bank earnings and, hence, I can conclude that the findings of my study 

are in line with intuition and nothing suspicious emerges from that point of view.

One reason for the poor performance of some of the banking industry specific multiples 

could be the sample itself. It may be that the sample is still too heterogeneous and 

dividing the sample into smaller sub-samples according to some attributes could 

enhance the performance of these multiples. In addition, I check if the method that I use 

distorts the results. This can be done running regression analysis without trying to 

forecast values using median multiples of comparable banks, i.e. to run regression 

analysis with market value and the variable in question directly. The results of the 

regression analysis are very similar with the adjusted R2 being within a few percentage 

points of those reported in section 5.2.1.

On the other hand, it is not surprising that the P/E multiple is such a good performer 
since it can be related to the dividend discount model which is recommended by 

Copeland et al. (1996) to be used in bank valuation. Taking the Gordon model from 

section 2.3.2.2 as a starting point and dividing both sides of the equation with earnings 

per share (EPS), one gets the following equation:
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A
EPS

_A
EPS

Kr ~g) (23)

Equation (23) can be read as P/E ratio equaling dividend payout ratio divided by (r-g). 

Hence, the P/E ratio is influenced by the dividend payout ratio, the cost of equity, and 

the expected growth rate of dividends. These are the key elements of the dividend 

discount model, and it seems that they are very well incorporated in the P/E multiple 

also in practice. Even though I do not have growth rates or costs of capital available, 
neither forecasted dividends, I calculate the correlation between price per share and 

dividends per share. This indicates that there is a link between the two variables, as seen 

in the following table.

Table 12 - Correlation between price and dividends

This table presents the correlation results between current price and current dividends (column 2) and 
current price and next-year dividends, which are used as a proxy for dividend forecasts (column 3).

Year Correlations between
P0 and D0 Po and Di

1998 0.700 n/a
1997 0.702 0.732
1996 0.756 0.767
1995 0.763 0.776
1994 0.781 0.785

Correlation between current share price (Pq) and current year dividends (Do) varies 

between 0.70 and 0.78 in the years 1994-1998. Taking actual next-year dividends as a 

proxy for dividend forecast indicates similar correlation, although correlation with next- 

year dividends is slightly higher in each case. In 1998 this kind of dividend forecasts are 

naturally not available.

These correlation results explain the outstanding results generated by the P/E ratio in 

estimating the value of banks. In the P/E ratio are incorporated the relevant factors that 

the market uses to value a bank, as evidenced by the modified Gordon model (equation 

(23)), the dividend discount model, and the results of my study. Dividends are clearly 

one such factor. It is, therefore, not surprising that dividends also emerge as one of the 

factors that increase the explanatory power of regression analysis when compared to
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regression with only one variable (P/E) in section 5.2.2. If actual market expectations of 

future dividends and correct costs of equity capital were used, I expect that the 

correlation figures in Table 12 would be even stronger. In addition, in a way P/E 

includes information about most of the other well-performing multiples because they 

are the basic determinants of earnings (for example total assets, loan losses, and 

deposits).

Moreover, good performance of the P/E ratio is demonstrated in many academic studies. 

It is reported that there is a significant relationship between E/P ratios and growth, size, 
and dividend payout (see e.g. Kim and Ritter 1999). Zarowin (1990) also reports that 

growth, especially long-term growth, has a very significant role in determining E/P 

ratios. In the comprehensive study of Fama and French (1992) the book-market value of 

equity (B/MV) was found to have strong relation with the cross-section of average stock 

returns during the 1963-1990 period, and therefore it is not surprising that the P/В ratio 

emerges as one of the best multiples also in this study.

However, my findings are somewhat different from those of Liu et al. (2000). They also 

find the P/E ratio to be the best multiple in comparable valuation for all kinds of 

companies, including banks. Their results suggest, however, that forward P/E ratios 

outperform historical ones. One possible explanation for the difference in results is the 

sample. Liu et al. (2000) do not report the number of banks in their study, and they use a 

different method of categorizing companies into sub-samples. The authors use the 

industry classification offered by I/B/E/S, whereas I operate under the SIC code system. 

They extract ‘Banking’ as a separate industry from the ‘Finance’ sector, and it is not 

entirely clear what is meant by ‘Banking’.

Furthermore, my sample includes some relatively small banks that might not be under 

active coverage by analysts. First, I need to remove eight banks from the sample (when 

performing the analysis with forward P/E ratios) because there are no EPS estimates 

available for those banks. Due to the relatively small size of some banks, their EPS 

estimates might be updated less frequently than is the case with the larger banks. This is 

likely to affect the results, because all relevant information is not necessarily always 

included in the EPS estimates.
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On the other hand, even if I had only actively analyzed companies in my sample, it 

would be difficult to outperform the current P/E ratio in any analysis due to the 

remarkable results it generates. One theoretical explanation for the outstanding 

performance is that earnings follow a random walk path. If this is the case, the best 

estimate for future profitability is the current level, and, hence, valuation should be 

based on the current level of earnings.
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6 CONCLUSION

6.1 Summary and Conclusion

In this study I analyze bank valuation with certain trading and operational multiples. In 

the theoretical part of the study bank valuation is discussed from the perspective of 

different valuation methods, and particular emphasis is given to the comparable 

company method since it is the method that is examined in the empirical analysis. 

General valuation techniques included are present value methods, option methods, asset 

based valuation, adjusted present value, economic value added, and comparable 

company valuation method. Bank valuation is presented both from a cash-flow point of 

view through the dividend discount model, and from the comparable company point of 

view.

In the empirical part I use a method of selecting the median value of comparable 

companies to serve as the multiple to be used in valuing the bank in question. In total I 

analyze 21 different multiples, 19 trailing and two forecasted. Some of them are general 

valuation multiples used to value almost all kinds of companies, and some are specific 

to the banking industry.

The analysis indicates that there are some multiples that perform extremely well, and 

some that do not seem to have much relation to value. Based on the results, the best 

single multiples are current P/E, 5-year average P/E, and current P/В. Adding more 

variables to regression analysis increases the accuracy of the model only slightly, 

measured by adjusted R2. Factors that do not seem to have much stand-alone relation to 

value are loan growth rates, revenues per costs ratios, and revenues per employee as 

well as debt per equity ratios. On the other hand, some multiples specific to the banking 

industry do have an influence on value, for example deposits, non-performing loans, 

and loan losses. These are all related to the core operations of a commercial bank, and it 

is therefore a logical and to some extent expected result that they obtain good results. 
However, some factors that do not explain bank value themselves can be used jointly 

with other factors and thus increase the accuracy of a valuation model.

Based on all the statistical test and regressions explained and analyzed in chapter 5, I 

conclude that the P/E multiple, despite the critique it has received in recent years, is the
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best single multiple in explaining and predicting the value of banks. There are other 

multiples that also serve this purpose well, and naturally comparable company valuation 

should never be done using only one multiple. Some multiples specific to the banking 

industry can and should also be used in determining the value of a bank, and other 

general multiples should be included in the analysis as well. From a practical 

perspective, it is of course not optimal to use only the median multiple of comparable 

companies for any single multiple (as done in this study), but to use a range around the 

median or mean (for example, ± 10 % around the median). This procedure yields a 

valuation range, and, based on my results, if correct multiples are used this range should 

cover the fair market value or investment value of the bank in question.

6.2 Weaknesses in the Study

The main weakness of this study is that the empirical section concentrates only on the 

comparable company valuation method. Even though this method explains the value of 

a bank very well, it would still be interesting to compare the results with other valuation 

techniques. If consensus estimates for other variables than EPS only were available, 

then one could construct a non-biased cash-flow model. It is beyond the scope of this 

study to analyze all sample banks in such detail that fair forecasts of future performance 

could be constructed, and as argued in the text, using historical averages is not an 

acceptable method of producing forecasts.

Another weakness is nevertheless the sample. The size of the sample does not seem to 

be a severe problem since the statistical results are significant, but the sample covers 

only United States and Canada. If the problem of different regulations and other 

differentiating factors can be avoided or eliminated, it would be interesting to see if the 

same factors are the most important in bank valuation in Europe too.

Some regression results indicate explanatory power of close to 100 %. Although similar 

explanation is reported in previous studies (e.g. Kaplan & Ruback (1995)), such figures 
are not usual. This may be the result of having partly the same variables in both sides of 

the regression equation. This must be kept in mind when interpreting my results, but 

nevertheless the best multiples do explain a considerable amount of the fluctuation in 

market values.
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One possible weakness is that I do not divide my sample into smaller sub-samples to see 

if there are some factors that have a stronger relation to value in a certain group of 

banks than in the others. However, empirical results are already significant so the 

division into sub-samples does not seem to be necessary.

6.3 Suggestions for Further Research

In recent years the banking industry has been in an evolutionary process with Internet- 

banking becoming more and more common. At the moment there is not yet enough data 
to include for example a multiple relating market value to the number of Internet 

customers, but in a few years this problem should no longer be present when virtually 

all banks (should) have Internet-based banking systems available. One possible and 

interesting research topic would therefore be to examine whether the number of 

Internet-customers or other Internet-related variables has any effect on the value of 

banks.

Another interesting possibility for a study would be to compare different valuation 

methods. If consensus estimates for the most important items were available, one could 

construct a cash flow valuation model and compare it to the results of the comparable 

company method. Or one could construct a naïve model where cash flows grow at their 

long-term trend (regression analysis). Furthermore, the analysis could be extended to 

cover other countries. One could for example investigate whether there is any difference 

in bank valuation in different countries or regions, after controlling for differences in 

regulations.
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Appendices

Appendix A - Comprehensive regression results
Regression results 1997
Multiple used in estimating 
value Coefficient estimates

a ß

F-value Adj. R2
Number of

observations

Current P/E 5.57
(4.11)***

0.85
(36.80)

2203.7 0.97 82

5-year average P/E 3.79
(1.49)

0.90
(13.89)***

1505.9 0.95 81

Current P/B 2.11
(0.50)

0.91
(8.81)***

719.3 0.90 82

5-year average P/B 2.10
(0.49)

1.38
(8.77)***

715.8 0.90 82

Current P/D -2.94
(-0.15)

1.09
(2.15)**

72.9 0.48 80

5-year average P/D -0.29
(0.02)

1.80
(2.10)**

66.3 0.46 79

Current P/TA 12.23
(2.21)**

0.62
(4.68)***

286.8 0.78 82

Current P/Equity to TA 82.43
(2.84)***

-1.08
(-1.56)

1.5 0.01 82

Current P/Deposits 11.79
(4.52)***

0.62
(21.97)***

482.6 0.86 82

Current P/(Revenues/Costs) 48.12
(6.63)***

0.00
(-2.36)**

0.1 -0.11 82

Current P/Non-performing loans 22.30
(3.61)***

0.38
(2.77)***

147.7 0.64 82

Current P/Net loan losses 15.16
(3.81)***

0.52
(6.82)***

357.6 0.82 78

Current P/Revenue per employee 34.84
(3.80)***

0.27
(1.56)

0.9 0.00 80

5-year average P/Revenue per employee 32.53
(3.87)***

0.35
(2.39)**

1.2 0.00 75

Current P/Debt per equity 50.02
(4.68)***

-0.13
(-1.04)

0.4 -0.01 81

5-year average P/Debt per equity 45.38
(5.94)***

0.00
(-0.23)

0.0 -0.01 81

Current P/Loan Growth 51.03
(5.13)***

-0.10
(-1.30)

0.9 0.00 78

5-year average P/Loan Growth 63.25
(4.14)***

-0.46
(-1.75)

2.5 0.02 81
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Regression results 1996
Multiple used in estimating 
value Coefficient estimates

a ß

F-value Adj. R2 Number of
observations

Current P/E 2.19
(4.51)***

0.94
(138.02)***

4900.8 0.98 82

5-year average P/E 1.83
(1.59)

0.94
(20.62)***

2777.2 0.97 81

Current P/B 0.26
(0.13)

0.97
(12.67)***

1390.2 0.95 81

5-year average P/B 0.25
(0.13)

1.25
(12.61)***

1383.7 0.95 82

Current P/D -4.84
(-0.44)

1.23
(2.62)**

102.4 0.57 79

5-year average P/D -1.52
(-0.51)

1.52
(2.58)**

85.4 0.52 78

Current P/TA 5.40
(2.46)**

0.74
(8.73)***

733.1 0.90 82

Current P/Equity to TA 57.40
(2.23)**

-1.30
(-1.31)

2.1 0.01 82

Current P/Deposits 7.45
(4.03)***

0.64
(12.13)***

408.6 0.83 82

Current P/(Revenues/Costs) 32.16
(5.73)***

-0.13
(-1.83)*

0.2 -0.01 82

Current P/Non-performing loans 17.63
(3.97)***

0.22
(2.00)**

86.0 0.52 81

Current P/Net loan losses 11.33
(4.52)***

0.45
(6.16)***

216.5 0.73 82

Current P/Revenue per employee 16.86
(2.49)**

0.51
(2.25)**

2.7 0.02 78

5-year average P/Revenue per employee 14.84
(2.31)**

0.63
(2.63)**

3.0 0.03 75

Current P/Debt per equity 28.83
(4.26)***

0.00
(-0.12)

0.0 -0.13 80

5-year average P/Debt per equity 27.14
(5.84)***

0.00
(0.44)

0.0 -0.12 81

Current P/Loan Growth 33.40
(6.58)***

-0.11
(-2.08)**

1.2 0.00 79

5-year average P/Loan Growth 38.33
(4.42)***

-0.37
(-1.83)*

2.1 0.01 82
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Regression results 1995
Multiple used in estimating 
value Coefficient estimates

a ß

F-value Adj. R2 Number of 
observations

Current P/E 2.46
(4.22)***

0.91
(56.45)***

2629.4 0.97 80

5-year average P/E 2.19
(1.89)*

0.90
(15.75)***

2012.4 0.96 79

Current P/B 0.66
(0.45)

0.96
(12.94)***

1450.2 0.95 81

5-year average P/B 0.66
(0.46)

1.11
(13.27)***

1497.5 0.95 81

Current P/D -2.17
(-0.28)

1.13
(2.72)***

104.8 0.57 78

5-year average P/D 0.64
(0.10)

1.45
(2.71)***

85.1 0.52 78

Current P/TA 4.69
(3.53)***

0.70
(11.77)***

954.3 0.92 81

Current P/Equity to TA 46.14
(2.45)**

-1.27
(-1.45)

2.3 0.02 79

Current P/Deposits 6.84
(4.18)***

0.60
(9.85)***

334.8 0.81 81

Current P/(Revenues/Costs) 60.13
(2.26)**

-2.05
(-1.52)

0.7 0.00 81

Current P/Non-performing loans 11.65
(5.32)***

0.33
(5.08)***

162.8 0.67 80

Current P/Net loan losses 9.73
(3.31)***

0.44
(3.73)***

120.7 0.60 81

Current P/Revenue per employee 14.52
(2.23)**

0.46
(1.43)

2.0 0.01 77

5-year average P/Revenue per employee 10.61
(2.16)**

0.65
(2.52)**

3.6 0.03 76

Current P/Debt per equity 23.93
(6.06)***

0.00
(1.18)

0.3 -0.01 80

5-year average P/Debt per equity 17.73
(7.08)***

0.22
(1.65)

2.3 0.02 81

Current P/Loan Growth 24.76
(6.61)***

-0.07
(-1.93)*

0.5 -0.01 77

5-year average P/Loan Growth 24.87
(5.33)***

-0.11
(-0.93)

0.2 -0.01 77
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Regression results 1994
Multiple used in estimating 
value Coefficient estimates

a ß

F-value Adj. R2 Number of 
observations

Current P/E 2.76
(4.68)***

0.83
(98.62)***

1211.1 0.94 81

5-year average P/E 2.85
(3.75)***

0.82
(18.12)***

1443.4 0.95 75

Current P/B 1.76
(2.46)**

0.89
(19.82)***

1240.8 0.94 81

5-year average P/B 1.77
(2.49)**

0.90
(20.13)***

1242.9 0.94 81

Current P/D 0.49
(0.12)

0.96
(3.13)***

118.4 0.60 78

5-year average P/D 1.50
(0.40)

1.11
(3.13)***

96.7 0.55 78

Current P/TA 3.72
(4.30)***

0.70
(15.44)***

694.9 0.90 81

Current P/Equity to TA 26.97
(2.46)**

-0.85
(-1.18)

1.4 0.01 81

Current P/Deposits 5.00
(4.16)***

0.61
(10.28)***

263.8 0.77 81

Current P/(Revenues/Costs) 31.51
(1.96)*

-1.25
(-1.01)

0.3 -0.01 81

Current P/Non-performing loans 8.14
(5.23)***

0.32
(4.32)***

119.9 0.60 81

Current P/Net loan losses 10.31
(3.41)***

0.21
(1.58)

30.6 0.28 80

Current P/Revenue per employee 9.88
(2.23)**

0.49
(1.43)

2.3 0.02 79

5-year average P/Revenue per employee 8.36
(2.25)**

0.60
(2.07)**

3.8 0.04 76

Current P/Debt per equity 16.84
(6.95)***

0.00
(-1.26)

0.2 -0.01 80

5-year average P/Debt per equity 12.81
(5.83)***

0.19
(1.57)

2.4 0.02 80

Current P/Loan Growth 17.86
(6.50)***

-0.11
(-1.40)

0.9 0.00 77

5-year average P/Loan Growth 17.02
(7.64)***

-0.05
(-0.54)

0.1 -0.01 75



92

Regression results for the period 1994-1998
Multiple used in estimating 
value Coefficient estimates

a ß

F-value Adj. R2 Number of
observations

Current P/E 2.47
(3.03)***

0.92
(33.15)***

10402.9 0.96 408

5-year average P/E 1.17
(0.93)

1.16
(21.37)***

7683.1 0.95 408

Current P/B 1.99
(1.21)

0.92
(15.00)***

4702.2 0.92 409

5-year average P/B 1.65
(0.85)**

1.17
(12.83)***

3631.7 0.90 409

Current P/D -3.63
(-0.42)

1.18
(3.55)***

469.0 0.54 396

5-year average P/D -2.44
(-0.29)

1.63
(3.46)***

402.1 0.51 392

Current P/TA 7.02
(2.27)**

0.70
(6.47)***

2098.3 0.84 409

Current P/Equity to TA 12.35
(2.80)***

0.80
(4.17)***

16.8 0.04 407

Current P/Deposits 7.60
(4.35)***

0.66
(13.22)***

2358.9 0.85 409

Current P/(Revenues/Costs) 23.51
(4.13)***

0.33
(1.45)

7.9 0.02 409

Current P/Non-performing loans 15.16
(5.40)***

0.37
(4.95)***

830.0 0.67 407

Current P/Net loan losses 9.41
(3.07)***

0.52
(6.24)***

967.5 0.71 400

Current P/Revenue per employee 14.77
(5.69)***’

0.64
(6.39)***

33.2 0.08 393

5-year average P/Revenue per employee 13.10
(4.98)***

0.72
(6.25)***

34.5 0.08 375

Current P/Debt per equity 26.43
(8.88)***

0.15
(3.00)***

3.6 0.01 403

5-year average P/Debt per equity 24.24
(9.62)***

0.22
4.00)***

8.6 0.02 403

Current P/Loan Growth 31.10
(10.36)***

0.02
(1.02)

0.3 0.00 387

5-year average P/Loan Growth 29.77
(7.83)***

0.08
(1.26)

0.5 0.00 395
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Appendix В - T-tests for 1998
Paired Differences

t-value Significance
(2-tailed)Target Mean Standard

Deviation
Std. Error

95% Confidence Interval of the 
Difference

Mean Lower Upper

PE - PEA VE -0.01 0.13 0.02 -0.04 0.03 -0.55 0.59

PE - PE1999 -0.04 0.18 0.02 -0.09 -0.01 -1.75 0.09

PE - PE2000 -0.04 0.17 0.02 -0.09 -0.01 -1.75 0.09

PE-PB -0.11 0.19 0.02 -0.16 -0.06 -4.26 0.00

PE - PBAVE -0.14 0.26 0.03 -0.21 -0.07 -4.18 0.00

PE-PD -0.14 0.24 0.03 -0.20 -0.08 -4.39 0.00

PE - PDA VE -0.23 0.36 0.05 -0.33 -0.13 -4.84 0.00

PE - PDEPO -0.15 0.23 0.03 -0.21 -0.09 -4.83 0.00

PE - PTOTA -0.11 0.21 0.03 -0.17 -0.05 -3.88 0.00

PE-PTOTAAVE -0.11 0.23 0.03 -0.17 -0.05 -3.78 0.00

PE - PRC -0.26 0.44 0.06 -0.38 -0.14 -4.45 0.00

PE - PNPL -0.38 0.43 0.06 -0.49 -0.26 -6.64 0.00

PE - PLL -0.45 0.58 0.08 -0.60 -0.30 -5.86 0.00

PE - PRPE -0.27 0.46 0.06 -0.40 -0.15 -4.47 0.00

PE - PRPEAVE -0.26 0.47 0.06 -0.39 -0.14 -4.21 0.00

PE - PETA -0.27 0.46 0.06 -0.40 -0.15 -4.55 0.00

PE - POPE -0.60 0.59 0.08 -0.76 -0.45 -7.70 0.00

PE -PDPEAVE -0.50 0.64 0.08 -0.67 -0.33 -5.87 0.00

PE - PLG -0.90 0.77 0.10 -1.10 -0.70 -8.84 0.00

PE - PLGAVE -0.47 0.55 0.07 -0.61 -0.32 -6.42 0.00

PEAVE- PE 1999 -0.03 0.14 0.02 -0.07 0.01 -1.54 0.13

PEAVE - PE2000 -0.03 0.14 0.02 -0.07 0.01 -1.45 0.15

PEAVE - PB -0.09 0.14 0.02 -0.13 -0.05 -4.90 0.00

PEAVE-PBAVE -0.12 0.18 0.02 -0.17 -0.07 -5.00 0.00

PEAVE-PD -0.13 0.26 0.04 -0.20 -0.06 -3.70 0.00

PEAVE-PDAVE -0.22 0.33 0.04 -0.31 -0.13 -4.90 0.00
PEAVE - PDEPO -0.12 0.23 0.03 -0.18 -0.06 -4.06 0.00

PEAVE - PTOTA -0.09 0.16 0.02 -0.14 -0.05 -4.21 0.00

PEAVE-PTOTAAVE -0.10 0.17 0.02 -0.14 -0.05 -4.22 0.00

PEAVE-PRC -0.26 0.43 0.06 -0.38 -0.15 -4.57 0.00

PEAVE - PNPL -0.36 0.40 0.05 -0.47 -0.26 -6.78 0.00

PEAVE - PLL -0.41 0.53 0.07 -0.56 -0.27 -5.79 0.00

PEAVE - PRPE -0.27 0.44 0.06 -0.39 -0.15 -4.54 0.00

PEAVE - PRPEAVE -0.26 0.45 0.06 -0.38 -0.14 -4.24 0.00

PEAVE - PETA -0.27 0.44 0.06 -0.39 -0.16 -4.63 0.00

PEAVE - POPE -0.60 0.59 0.08 -0.76 -0.45 -7.73 0.00

PEAVE-PDPEAVE -0.50 0.63 0.08 -0.67 -0.33 -5.95 0.00

PEAVE - PLG -0.89 0.77 0.10 -1.10 -0.69 -8.70 0.00

PEAVE-PLGAVE -0.44 0.55 0.07 -0.59 -0.30 -6.10 0.00

PE1999-PE2000 0.00 0.03 0.00 -0.01 0.01 0.17 0.87

PE1999-PB -0.07 0.16 0.02 -0.12 -0.03 -3.35 0.00

PE 1999- PBAVE -0.11 0.17 0.02 -0.15 -0.06 -4.44 0.00

PE1999-PD -0.08 0.25 0.03 -0.15 -0.01 -2.33 0.02

PEI999- PDAVE -0.17 0.30 0.04 -0.26 -0.09 -4.21 0.00

PE 1999 - PDEPO -0.11 0.28 0.04 -0.19 -0.03 -2.85 0.01

PE 1999- PTOTA -0.08 0.20 0.03 -0.13 -0.02 -2.84 0.01

PE 1999 - PTOTAAVE -0.08 0.19 0.03 -0.14 -0.03 -3.28 0.00

PEI 999 - PRC -0.19 0.32 0.04 -0.28 -0.10 -4.40 0.00

PE 1999- PNPL -0.33 0.42 0.06 -0.45 -0.22 -5.73 0.00

PE1999 - PLL -0.41 0.58 0.08 -0.57 -0.25 -5.17 0.00

PE 1999- PRPE -0.21 0.35 0.05 -0.30 -0.11 -4.24 0.00

PE 1999 - PRPEAVE -0.19 0.36 0.05 -0.29 -0.09 -3.91 0.00

PE1999 - PETA -0.20 0.34 0.05 -0.29 -0.10 -4.23 0.00

PE 1999 - PDPE -0.54 0.56 0.08 -0.69 -0.39 -7.08 0.00

PE 1999 - PDPEAVE -0.43 0.60 0.08 -0.59 -0.26 -5.18 0.00

PE 1999 - PLG -0.86 0.77 0.11 -1.07 -0.65 -8.13 0.00

PE 1999 - PLGAVE -0.41 0.48 0.07 -0.54 -0.28 -6.28 0.00
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Paired Differences

Target
Mean

Standard Std. Error
95% Confidence Interval of the 

Difference t-value
Significance

(2-tailed)
Deviation Mean Lower Upper

PE2000- PB -0.07 0.16 0.02 -0.12 -0.03 -3.25 0.00

PE2000 - PBAVE -0.11 0.19 0.03 -0.16 -0.06 -4.16 0.00

PE2000 - PD -0.08 0.26 0.04 -0.15 -0.01 -2.33 0.02

PE2000 - PDAVE -0.17 0.31 0.04 -0.26 -0.09 -4.09 0.00

PE2000 - PDEPO -0.11 0.28 0.04 -0.19 -0.03 -2.88 0.01

PE2000 - PTOTA -0.08 0.20 0.03 -0.14 -0.02 -2.82 0.01

PE2000 - PTOTAAVE -0.09 0.19 0.03 -0.14 -0.03 -3.23 0.00

PE2000 - PRC -0.19 0.32 0.04 -0.28 -0.10 -4.35 0.00

PE2000 - PNPL -0.33 0.42 0.06 -0.45 -0.22 -5.74 0.00

PE2000 - PLL -0.41 0.58 0.08 -0.57 -0.25 -5.22 0.00

PE2000 - PRPE -0.21 0.36 0.05 -0.31 -0.11 -4.20 0.00

PE2000 - PRPEAVE -0.19 0.37 0.05 -0.30 -0.09 -3.88 0.00

PE2000 - PETA -0.20 0.35 0.05 -0.30 -0.11 -4.22 0.00

PE2000 - POPE -0.54 0.55 0.08 -0.69 -0.39 -7.15 0.00

PE2000 - PDPEAVE -0.43 0.59 0.08 -0.59 -0.26 -5.24 0.00

PE2000 - PLG -0.86 0.76 0.10 -1.07 -0.65 -8.22 0.00

PE2000 - PLGAVE -0.41 0.47 0.07 -0.54 -0.28 -6.31 0.00

PB -PBAVE -0.04 0.14 0.02 -0.07 0.00 -1.93 0.06

PB - PD -0.03 0.30 0.04 -0.11 0.05 -0.87 0.39

PB -PDAVE -0.12 0.35 0.05 -0.22 -0.03 -2.68 0.01

PB - PDEPO -0.04 0.22 0.03 -0.10 0.02 -1.40 0.17

PB - PTOTA 0.00 0.15 0.02 -0.04 0.04 -0.22 0.83

PB -PTOTAAVE -0.01 0.15 0.02 -0.05 0.03 -0.40 0.69

PB - PRC -0.16 0.47 0.06 -0.28 -0.03 -2.50 0.02

PB -PNPL -0.27 0.40 0.05 -0.38 -0.17 -5.15 0.00

PB - PLL -0.34 0.57 0.08 -0.50 -0.19 -4.55 0.00

PB - PRPE -0.17 0.46 0.06 -0.29 -0.04 -2.73 0.01

PB -PRPEAVE -0.16 0.47 0.06 -0.28 -0.03 -2.50 0.02

PB - PETA -0.17 0.48 0.06 -0.30 -0.04 -2.66 0.01

PB - POPE -0.50 0.60 0.08 -0.66 -0.34 -6.22 0.00

PB -PDPEAVE -0.39 0.66 0.09 -0.57 -0.22 -4.47 0.00

PB - PLG -0.79 0.76 0.10 -1.00 -0.59 -7.86 0.00

PB -PLGAVE -0.36 0.54 0.07 -0.50 -0.22 -5.08 0.00

PBAVE- PD 0.00 0.34 0.05 -0.09 0.09 0.03 0.98

PBAVE-PDAVE -0.09 0.35 0.05 -0.18 0.00 -1.91 0.06

PBAVE-PDEPO 0.00 0.30 0.04 -0.08 0.08 -0.10 0.92

PBAVE-PTOTA 0.03 0.20 0.03 -0.02 0.08 1.20 0.23

PBAVE-PTOTAAVE 0.03 0.18 0.02 -0.02 0.08 1.20 0.24

PBAVE- PRC -0.12 0.48 0.06 -0.25 0.01 -1.89 0.07

PBAVE-PNPL -0.24 0.43 0.06 -0.35 -0.12 -4.11 0.00

PBAVE-PLL -0.31 0.58 0.08 -0.46 -0.15 -4.03 0.00

PBAVE-PRPE -0.13 0.49 0.07 -0.26 0.00 -2.01 0.05

PBAVE-PRPEAVE -0.12 0.49 0.07 -0.25 0.01 -1.83 0.07

PBAVE- PETA -0.13 0.50 0.07 -0.27 0.00 -2.01 0.05

PBAVE- POPE -0.46 0.66 0.09 -0.64 -0.29 -5.30 0.00

PBAVE - PDPEAVE -0.36 0.71 0.09 -0.54 -0.17 -3.78 0.00

PBAVE-PLG -0.76 0.76 0.10 -0.96 -0.56 -7.50 0.00

PBAVE-PLGAVE -0.33 0.56 0.07 -0.47 -0.18 -4.39 0.00

PD -PDAVE -0.09 0.26 0.03 -0.16 -0.02 -2.64 0.01

PD -PDEPO -0.01 0.31 0.04 -0.09 0.08 -0.13 0.90

PD -PTOTA 0.03 0.30 0.04 -0.05 0.11 0.77 0.44

PD -PTOTAAVE 0.03 0.31 0.04 -0.05 0.11 0.66 0.51

PD - PRC -0.12 0.37 0.05 -0.22 -0.02 -2.47 0.02

PD - PNPL -0.24 0.47 0.06 -0.36 -0.11 -3.85 0.00

PD - PLL -0.31 0.61 0.08 -0.47 -0.15 -3.81 0.00

PD -PRPE -0.13 0.37 0.05 -0.23 -0.03 -2.68 0.01

PD - PRPEAVE -0.12 0.37 0.05 -0.22 -0.02 -2.49 0.02
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Target

Paired Differences

t-value
Significance

(2-tailed)Mean
Standard
Deviation

Std. Error
Mean

95% Confidence Interval of the
Difference

Lower Upper

PNPL -PRPEAVE 0.12 0.53 0.07 -0.02 0.26 1.66 0.10

PNPL- PETA 0.10 0.60 0.08 -0.06 0.26 1.30 0.20

PN PL - POPE -0.23 0.57 0.08 -0.38 -0.08 -3.00 0.00

PNPL-PDPEAVE -0.12 0.64 0.08 -0.29 0.05 -1.42 0.16

PNPL-PLG -0.52 0.82 0.11 -0.74 -0.30 -4.79 0.00

PLL - PRPE 0.18 0.75 0.10 -0.02 0.37 1.77 0.08

PLL - PRPEAVE 0.19 0.75 0.10 -0.01 0.39 1.90 0.06

PLL-PETA 0.17 0.74 0.10 -0.02 0.37 1.79 0.08

PLL - POPE -0.15 0.80 0.11 -0.37 0.06 -1.47 0.15

PLL-PDPEAVE -0.05 0.85 0.11 -0.27 0.18 -0.43 0.67

PLL - PLG -0.45 0.87 0.11 -0.68 -0.22 -3.93 0.00

PLL - PLGAVE -0.02 0.75 0.10 -0.22 0.18 -0.18 0.86

PRPE-PRPEAVE 0.01 0.09 0.01 -0.01 0.03 1.02 0.31

PRPE- PETA 0.00 0.36 0.05 -0.10 0.09 -0.04 0.97

PRPE - POPE -0.33 0.43 0.06 -0.44 -0.22 -5.81 0.00

PRPE-PDPEAVE -0.22 0.47 0.06 -0.35 -0.10 -3.58 0.00

PRPE-PLG -0.63 0.77 0.10 -0.83 -0.42 -6.14 0.00

PRPE-PLGAVE -0.19 0.39 0.05 -0.30 -0.09 -3.76 0.00

PRPEAVE - PETA -0.01 0.34 0.05 -0.10 0.08 -0.30 0.77

PRPEAVE- POPE -0.34 0.45 0.06 -0.46 -0.22 -5.79 0.00

PRPEAVE - PDPEAVE -0.24 0.47 0.06 -0.36 -0.11 -3.78 0.00

PRPEAVE - PLG -0.64 0.78 0.10 -0.84 -0.43 -6.21 0.00

PRPEAVE-PLGAVE -0.21 0.38 0.05 -0.31 -0.10 -4.05 0.00

PETA - POPE -0.33 0.64 0.08 -0.50 -0.16 -3.91 0.00

PETA - PDPEAVE -0.22 0.64 0.09 -0.39 -0.05 -2.62 0.01

PETA - PLG -0.63 0.74 0.10 -0.82 -0.43 -6.39 0.00

PETA -PLGAVE -0.19 0.45 0.06 -0.31 -0.07 -3.20 0.00

POPE -PDPEAVE 0.11 0.21 0.03 0.05 0.16 3.75 0.00

PDPE - PLG -0.30 0.90 0.12 -0.53 -0.06 -2.50 0.02

POPE -PLGAVE 0.14 0.61 0.08 -0.02 0.30 1.70 0.10

PDPEAVE-PLG -0.40 0.92 0.12 -0.65 -0.16 -3.30 0.00

PDPEAVE-PLGAVE 0.03 0.63 0.08 -0.14 0.20 0.37 0.71

PLG-PLGAVE 0.43 0.75 0.10 0.23 0.63 4.37 0.00

Abbreviations
PE Current P/earnings PRC Current P/revenues per costs
PEAVE 5-year average P/E PNPL Current P/non-performing loans
PE1999 P/E forecast 1999 PLL Current P/loan losses
PE2000 P/E forecast 2000 PRPE Current P/revenue per employee
PB Current P/book value PRPEAVE 5-year average P/rpe
PBAVE 5-year average P/B PETA Current P/equity to total assets
PD Current P/dividends PDPE Current P/debt per equity
PDAVE 5-year average P/D PDPEAVE 5-year average P/dpe
PDEPO Current P/deposits PLG Current P/loan growth rate
PTOTA Current P/total assets PLGAVE 5-year average P/lg
PTOTAAVE 5-year average P/TOTA
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Appendix C - Testing for heteroscedasticity with the Spearman ranked correlations test

A non-parametric test for checking the presence of heteroscedasticity is offered by 

Spearman6. The test assumes a simple model y¡ = Xjß+Uj. It is further assumed that the 

variance of u¡ is related to the size of the observation on x. If they are directly related 

then the rank of the ith observation on x, denoted d*, should correspond to the observed 

rank d“. Hence, one would expect the differences in the ranks for x and и to be zero on 

average. Let the squared difference for the i,h observation be

rf,2=«-<)2 (A6)

and construct the Spearman correlation coefficient

1-6 ' M
n(n2 -1)

(A7)

If the rank orderings are identical for x and u, the rs will equal one. As with any 

correlations test, one can construct a t-test

(A8)

The t-test results then indicate whether the correlation coefficient is different from zero, 

and, thus, if there is heteroscedasticity or not.

6 The test presented here is obtained from Temple University Online Learning Program www-pages at the 

following address:

<http://oll.temple.edu/economics/notes/genlstsqrs/genlstsqrs.htm>


