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ABSTRACT

The present research aims to explain the differ&eteeen market and book value of

banks, through bank-specific accounting measures.

This study applies the theoretical model proposgdBbgley, Chamberlain and Li
(2006) on a sample composed by banks settled onzBoe. Focused on banking
business dynamics and its unique specificity, time of work outstands against the
prevalence of manufacturing settings on valuatesearch literature. The model relates
banking-specific accounting measures with the cbifiee between market and book
value (which corresponds to goodwill), creating activity-based perspective of
banking business with associated financial assetdiabilities.

The model identifies lending and borrowing actastias the key value drivers of
goodwill, embodying the banking traditional role d&hancial intermediation of
deposits/loans. Empirical proof states that Eurezmsnks unrecorded value lies mostly
on lending activity rather than on borrowing adiiviDeposit taking does not endorse
additional value beyond its book value, although ifecome garnered through financial
services provided to customers is recognized torparate future value, since it is
expected that the relationship between the banklendustomer endures. Thus, results
suggested that fee income of Eurozone banks is€ugssociated with lending activity

than with deposit taking activity.

Nonetheless, as observed in previous research rieaividence shows that lending
and borrowing activities encompass a limited scabebanking business, since
designated operational assets and liabilities didcontemplate every item not marked-
to-market on banks balance sheet. This conclusiarntgptowards the inclusion of future

modeling expansions.

Keywords: Eurozone, goodwill, banks, valuation, residual meo

JEL Descriptors: G21, M41






RESUMO

A presente investigacao pretende explicar a diferemtre o valor de mercado e o valor

contabilistico de bancos comerciais, através daweis contabilisticas especificas.

Este estudo aplica o modelo proposto por Begleygntierlain e Li (2006) a uma
amostra composta por bancos sedeados na Zona @urmdelo relaciona variaveis
contabilisticas especificas de bancos com a difaremtre valor de mercado e valor
contabilistico goodwill), criando uma perspectiva do negocio da bancantesssn

actividades associadas a determinados activose/pss

O modelo identifica as actividades de concessaarddito (CC) e de tomada de
depdsitos (TD) como determinantes na definicdgatmwill, correspondentes ao papel

tradicional da banca de intermediacéo financeira.

Os resultados empiricos demonstram quwadwill dos bancos da Zona Euro deriva
fundamentalmente da CC. Da TD néo deriva valor gina do seu valor contabilistico,

apesar de os rendimentos de servicos a clientebides na forma de comissdes
incorporarem valor futuro, ja que é esperado quelacionamento entre os clientes e o
banco perdure. Resultados sugerem que os servigj@ntes dos bancos da Zona Euro

estdo associados a CC em detrimento da TD.

Contudo, tal como observado em estudos anterificaspatente a indicagcdo de que as
actividades identificadas apresentam um alcanciatim sobre o negoécio da banca,

pois 0s activos e passivos operacionais designa@imsontemplam todos os itens néo
valorizados ao seu valor de mercado no balancdalosos. Esta concluséo aponta para

a inclusao de futuras expansfes do modelo.
Palavras-chave:Zona Euro, goodwill, bancos, avaliacéo, resultaglaidio residual

Classificacdo JEL: G21, M41
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EXECUTIVE SUMMARY

The present research aims to explain the goodwillblanks, through bank-specific

accounting measures. Goodwill refers to the difieesbetween market and book value.

This study applies the theoretical model proposgdBbgley, Chamberlain and Li

(2006) on a sample composed by banks settled cozBoe. The model is a derivation
of the residual income valuation models introdubgdOhlson (1995) and Feltham and
Ohlson (1995), which were based on accounting bkesa However, focusing on

banking business dynamics and its unique spegjfittits line of work outstands against
the prevalence of manufacturing settings on vadnatesearch literature. The model
relates banking-specific accounting measures wiéhdifference between market and
book value (which corresponds to goodwill), cregitam activity-based perspective of

banking business with associated financial assetdiabilities.

The model identifies lending and borrowing actastias the key value drivers of
goodwill, embodying the banking traditional role dhancial intermediation of

deposits/loans. The methodology includes the deafmiof operational assets and
liabilities, regarding each activity. This defimiti implies that every other assets and
liabilities not classified as operational is comse&tl to be financial and, therefore,
marked-to-market — that is, it is assumed thafinahcial assets are not biased, since its

book value equals its market value.

Empirical proof states that Eurozone banks unresmbrenlue lies mostly on lending

activity rather than on borrowing activity. Depotaking does not endorse additional
value beyond its book value, although fee incommeyad through financial services
provided to customers is recognized to incorpoiiere value, since it is expected that
the relationship between the bank and the cust@ndures. Thus, results suggested
that fee income of Eurozone banks is further cotetewith lending activity than with

deposit taking activity. Indeed, lending activitgcapsulates a close relation of banks
with customers, since banks commonly offer reduntztest rate on loans to borrowers

who acquire other financial products and servisggngthening the referred relation.

Nonetheless, as studied in previous research, Ealpavidence shows that lending and
borrowing activities encompass a limited scope afiking business, since designated

operational assets and liabilities did not contetgpkvery item not marked-to-market

| ix



on banks balance sheet. This conclusion pointsrttsathe inclusion of future modeling

expansions.
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1 INTRODUCTION

Financial accounting has a very important functiothe economy: it allows not only to
measure companies’ performance over time but alsoipare performances amongst
different companies on a given period of time.dotf comparability is one of the main
features required to financial accounting. Thaunesment leads to an extensive set of
rules and conventions, most of the times enforcedalw, increasing the level of
complexity on accounting. This way, financial aactiog standards has evolved
towards comparability rather than towards represent of value.

However, as financial markets grew and competigspalated, stockholder's demand
on companies’ growth has intensified. Mergers argligsitions are common events on
today’s economy, providing a greater focus on u#abnaissues rather than on
accounting. Even though there is no consensual adeth valuation for any type of
financial asset, the fact is that conventional wiedunderstates financial accounting for
these matters (although it is often the main sowfceformation for most valuation
methods). Conservatism on financial accountingeid las the major contributor for that
notion. Nevertheless, efforts have been made thrduge to ensure that financial
accounting still provides a truthful notion of thelue of a firm — namely, fair value
accounting. However, while the two foremost accmgnistandards bodies — FASB
(Financial Accounting Standards Board) in the Uhit8tates (US) and IASB
(International Accounting Standards Board) in thedpean Union (EU) — have made
efforts towards fair value accounting, both reguiatand companies are unwilling to
make such move, alleging (i) difficulties on implemtation, and (ii)) an unnecessary
degree of variability on earnings on and firm'sual Thus, it remains a substantial gap
between book value and market value of a given, fassuming that the most suitable
definition of firm value is the one provided by rt&rket capitalization.

There is plenty of academic research on the redsoribat gap; yet, consensus is still
far ahead. This gap is commonly associated to $m@ému and arbitrage practices on
capital markets, but evidence is limited. Nevegheg| research literature is prevalent for
companies operating on manufacturing settings,eéesrred ahead on section 2. For
financial firms such as banks, however, researshilisparse. The ubiquity of banks on
the economy added to their weight and influencérancial markets heighten the need

of improved understanding of its value drivers.



The specificity of banking business sets it asiflease valuation literature. The way
that market players perceive value created by Ibgn&ctivity is poorly explained by
research literature. A worthy exception goes to IBggChamberlain and Li (2006)
(henceforth designated as BCL), where the authsiedbksh a theoretical framework for
the activities that they define as value-creatubgyiyed from banks intermediation role
on the economy) and implement an empirical approstcbngly connected to its
underlying theory, providing a powerful analyticadol for banks value. This is

accomplished by using accounting measures as explyrfactors for the gap between
market value and book value. That study also hast neeprovide empirical proof of

the theory (as accounting measures are widely ablailin contrast to other kind of
information, such as cash flows commonly used ajept valuations), applied on an
US-based banks sample. BCL model also controls cforservatism on banking

accounting by inferring the accounting policy foah loss allowance.

1.1 PURPOSE OF THE STUDY

The aim of the present study is to replicate BCLaagifferent sample, in order to test
the broadness of its underlying theory. Selectirgpimple of European Union (EU) -
based banks, integrated on Eurozone for 1999-2866lts in the inclusion of banks
from 12 countries. This sample substantially dgférom BCL sample in regulatory
terms and sample homogeneity is not guaranteasisight since variety derived from

country specific characteristics is introduced.

1.2 CONTRIBUTION TO RESEARCH

This work intends to increment the understandingaofking business in the Eurozone.
Instead of roughly explaining statistical varianoe market capitalization through

random variables, the intention is to identify thnajor value drivers of that business,
stated through accounting measures. The expectatitancover the main dynamics of
banking business, relying on BCL theoretical model.

Applying the model to a different sample will allae acknowledge its strengths and
weaknesses and therefore increasing the scopes chpplication. Additionally, it
contributes to a better comprehension of finanatalounting role on banking valuation,
as it scrutinizes the way market players percearkb ability to generate value.



Besides, as banking business is entirely basedirandial assets and liabilities,
operational assets and liabilities are easily rh@ked as financial (understood as related
to activity funding issues). Model structure implia definition of banks operational
assets and liabilities concerning the underlyingvayg it pursuits. This way, financial
assets have a lighter weight on banks’ balancetla@drue source of value is more
easily isolated from funding resources essentialridertake the operational activity.
Hence, identification of operational and finan@akets is a very sensible parameter in
BCL model.



2 LITERATURE REVIEW

Nowadays, relevant valuation literature is bounbgdhe theoretical developments that
were achieved during the mid-nineties. In the antiog scene, academic work
concerning valuation has been intensively undeginhy residual income valuation
theory, overwhelming other possible views of théugaof a firm. This theory has

gathered sufficient acceptance among researchersctompass a framework basis from

which following accounting valuation studies haveleed.

Hence, the milestone of accounting valuation tlemowas set in 1995 by J. A. Ohlson.
In his research, Ohlson theorizes how a firm’s reaskalue relates to earnings, book
value of equity and dividends, using the residnabme approach. Altough it was not a
pioneering study about the relation between acooginibformation and the market

value of a firm (residual income valuation has bsenlied in academic literature for a
long time — see Preinreich 1938), Ohlson’s modes wmaovative as it translated cash
flows into accounting measures in a very elegant. Wonetheless, there are obvious
limitations to discounting future accounting figeireo endorse significant economic

meaning to accounting data (Peasnell 1981).

In his model, Ohlson clarifies two primary assurap$ regarding earnings, book value
of equity and dividends: (1) a firm’s book valueaected only by income (increase)

and dividends (decrease), net of capital contrdmgti(clean surplus relation), and (2)
dividends reduce book value of equity but not fetearnings. These assumptions imply
that the present value of expected dividends (wli@ssumed to equal a firm’s market
value, accordingly to the neoclassical securityugabn theory) is linked to the book

value of equity plus the present value of expeet@abormal earnings (which makes the

latter equivalent to goodwill).

Abnormal earnings (also known as residual incomsean accounting-based measure
which is understood as earnings discounted of egehiar the use of capital. By using
this concept, the model avoids dividend policynasing, from which security analysis
is not able to emancipate as it depends direatim fthe estimation of future dividends.

Therefore, the model can be resumed to this relatio



Vi = th + OClxat + ao It (1)

assuming clean surplus relation:
b = bvis + X; - Dy

where:

Vvt = market value of the firm at date

bv = book value of the firm at date

X% = X¢—r * bw.1 = abnormal earnings obtained between ddtandt;
X; = total earnings at obtained between ddtandt;

r = rate of return applied to capital invested in pinevious period;

D; = dividends paid (outflow) at date

I; = other non-accounting information available at date

As previously mentioned, dividends do affect mankadtie and book value of equity at
the exact same scale (= 1) but do not affect egsni@xplaining the absence of
dividends on (1)). Nevertheless, as Ohlson points a firm’s ability to generate
earnings is a function of its net investment ireéssthat is, its book value of equity. So
dividends at date affect future earnings as it reduce future bookieraf the firm.
However, building a model that comprises divideradiqy irrelevancy and owner’s
equity accounting resolves an important issue amieg accounting-based equity

valuation.

Subsequently, Feltham and Ohlson (1995) have mdther a residual income model
which relates a firm’s market value to disclosedoamting information, decomposing
in financial and operational activities. The modedtructure is obviously oriented for a
manufacturing firm, considering the clear distinntibetween financial and operational
activities and the assumption of clean surplus @aiing. The premise of unbiased
accounting for financial activities (book equalsrkea value) allows dividend policy

not to influence the firm’s value, as dividends ¢apital contributions) impact directly
on financial assets and not on cash flows (resgldividend policy irrelevancy issue,



as before). Therefore, financing events are isdl&@m economic events (though they
relate through cash flows transferred from openaicactivity to financial assets), as

operational activity is implicitly residual in thraodel.

In 1998, Dechowet al have made an empirical application of Ohlson’sdiges income
model (1995). They study the extent to which singgdeounting summary measures can
explain future abnormal earnings, current prices] &uture security returns. Their
empirical work is based on an approach that diffens1 Ohlson’s original model. They
deliberately remové from v expression, arguing that it carries no analyticsd to the
model. Ohlson refutes by pointing out thaiong withX? (residual income or abnormal
earnings) is a reflection of firm's market valuegntrasting with the overstated
assumption that goodwill correspondsXasolely. Additionally,| holds an important
role on the conceptualization of Ohlson’s model &naas introduced in the model
because of its economic meaning and not becaussatifematical convenience. It is
important to note thdts goal is to summarize value-relevant events baate not yet
impact on accounting data. This means that thezeirdormation which impacts on
firm’s market value on datethat is incorporated in financial statements itedal,
creating a lag on the accounting data. Accountimy cecognizeg-related information
through transactions, where events are reliablytfigble. Hence] is useful to predict
future abnormal earnings. This makes the removalioherently inconvenient from a

theoretical perspective.

Nevertheless, Dechowt al paper was revised and published in 1999, on at¢aoiun
Ohlson’s comments, but consciously relying on hisdel in a selective way. The
authors argue that the study has goals beyond dtexdsting of future abnormal
earnings, as it examines the use of abnormal eggninforecast future security returns,
which is a motivation beyond the scope of the Ofisonodel as this latter implies no

arbitrage.

Afterwards, Begley, Chamberlain, and Li (2006) makeir contribution to valuation
research by presenting a residual income modealtsaifor banks. The authors rely on
Feltham and Ohlson residual income model (19956199 capture the drivers that
influence the gap between market and book valuedéijning and modeling the
activities that banking business traditionally itwes. This means that they explicitly
depart from the base model of Feltham and Ohlsdmg¢hwis specifically crafted for

manufacturing companies by taking advantage of clisar distinction between



operational and financing activities. That deviatiois compelled by the
acknowledgement that the value created by banlkesarfrom assets and liabilities

which are financial by nature.

The activities defined in BCL represent the traditil banking core business —
intermediation —, decomposed in lending and bomgwiA separated model is
structured for each activity, in three steps: (&jirdng a linear information dynamics
describing cash flows generated by the activity; d@nverting those cash flows into
accrual accounting items; and (3) deriving the &atin equation in terms of accounting
measures. The empirical estimation is then perfdrme an US banks sample,
intrinsically linked to the theoretical models. Tépirical examination finds that there
is no evidence that goodwill is significantly gesiiexd by lending activity. Nevertheless,
there is strong evidence that goodwill is generatelorrowing, suggesting that banks

have core deposit intangibles not recognized irbH#iance sheet.

Although BCL empirical estimation does not excedpous studies on residual income
valuation, its findings are relevant in theoretidekms, allowing to draw back

meaningful conclusions (Lundholm 2006).



3 RESEARCH METHODOLOGY

Ohlson (1995) presented a model on which the masidete of firm would be a linear
function of book value and net income. In his motleére was no room for accounting
bias derived from accrual policies and conservaageounting. To overcome this
unrealistic approach for firm valuation, Ohlson dreltham (1996) assumed that there
are specific accounting items that can explairbias. While these authors focused their
analysis on non-accounting information to expl&ie bias between a firm’s book value
and its market value (goodwill), BCL used an apphoeonsisting on the identification

of value-creating activities, specific to the bartkbusiness.

BCL identified two activities: lending and borrowinThis choice has great impact on
the study because it endorses bank’s traditiortatnmediation role on the economy as
the major value-creating activity. As there areiobs reasons to point intermediation
as such, nowadays modern banking comes stronghciatsd with other relevant
value-creating activities (cross-selling, asset agg@ment, proprietary trading, among
others). On the course of the empirical analybissé other value-creating activities will
be pointed out, but not scrutinized as they go hdybe scope of this study.

3.1 CONCEPTUAL M ODEL

3.1.1 Model framework

At the core of BCL model is the equivalence of tihveoretical ways of expressing firm
value. They state a cash flow valuation relatioen@ieforth referred to as CVR) and an
operating income valuation relation (hencefortlenefd to as OVR) to express the same

reality — firm value.

CVR is based on the previous work of Feltham ants@h(1995, 1996) and consists
on the discounted stream of expected free cashsflgws financial assets, which are
assumed to be marked-to-market. This assumptigsigied in Feltham and Ohlson’s

work because their study’s object was a firm eghbt in a manufacturing sector,
where financial assets are exclusively linked tadfuaising issues and completely
dissociated to operational business. Regarding ibgnindustry, the definition of

financial assets as intended by Feltham and Ohiéspat clear. Balance sheet of a bank

is composed mostly by financial assets/liabilitiése to its business nature. Thus, it is



relevant to clarify the distinction between netaficial assets that are attached to the
operational activities of a bank and the net finainassets that are related to financing
the business. Furthermore, CVR implies a no admiraisk neutrality and dividend

policy irrelevance scenario.

OVR has the same basis as CVR, and additionallyiesiglean surplus relation for
equity (condition that allows equity only to chartgeough net income and dividends).
OVR states that firm value can be expressed aglifemunted stream of expected
residual operating income plus the book value afitgq The representation of the

mentioned expressions of firm value is as follows:

vi=fa + 2% -1 Efocd * (A +1)" (2) or (CVR)
vi=bw+ 2% 1 E[roid*(@Q+1)~ (3) or (OVR)
where:

V; = firm’s market value at time

fa; = net financial assets at timgnegative when financial liabilities exceed finaaici

assets), which are marked-to-market;

0& = net operational assets at timgnegative when operational liabilities exceed

operational assets), which are valued at its babkey

bv = firm’s book value at time, which equals the sum of net financial assets and ne

operational assetbv = fa; + 0&);
0G+1 = operating cash flow net of investments at timE

roi+1 = residual operating income at timel, which equals operating incomeig;)
less a capital charge on net operational ags&tsa;) at timet (at beginning of period
t+1);

| = risk-free rate.

Rearranging both CVR and OVR, the same equivaleretasn an expression of market

value of net operational assets) and goodwill gw):



va=vi—fa=2"-u1 Efoc] * (1 +1)° (4)
OW = Vi — by =2 -t E[roi ] * (L+1)° (5)

In order to expose the stated relation betweera(d) (5), the following explanation
might be helpful. Considering that equals the sum d&; andva, and thatou equals

the sum ofa; andoa, goodwill can be expressed as:
gw = V¢ — by = (fa; + vay) — (fa + oa) = vo, — 0a (6)

The coefficient forfa; is 1, so net financial assets can be removed fhenequation to
improve focus on goodwill driven by net operatioaatets. Whil@a is an accounting
measure, obtained through financial statememsielies on (4) equivalence, which is
expressed in terms of cash flows. In order to obaai expression of market value of net
operational assets in terms of accounting meas®&@k, built a theoretical model of
translation of operating cash flows to standarcantng figures. This transformation
encompasses accrual accounting policies which @&®ltland Ohlson (1995, 1996)
generically found as source of bias of book valgtering the market value of a firm.

According to (5),0& is determined by the definition of which accountimgasures
mirrors the net operational assets attached to &etoity alone: Loans (net of loan loss
allowance) for the lending activity and Depositstfte borrowing activity. All other net
assets are considered to be financial. Then, thee\@eated by lending and borrowing
activities ¢a) is defined in terms of the cash flows each geeetarough the

underlying net operational assets.

To underpin clearness on the following model cartsion, the design of cash flows
and subsequent translation to accounting measulidsewpresented separately for each

activity.
3.1.2 Lending activity

3.1.2.1Cash flow valuation

The lending bank undertakes this activity by rajsiands through equity or through
debt issuance at risk-free rate to finance loassaisces to customers. The expected
cash flows generated through lending activity agneéd in BCL by linear information

dynamics (LID1), as follows:



Crlt+1 =Ty CUnl + slr, t+1

CUlt+1 = NiNViyy + p1 CUR+ gcur, t41

NiNVi+1 = i NN+ &, 141

NPker = (1 —y1) CUR + y2NPk+ &n, 11 (LID1)

where:

cur; = current performing loans at time t (therefore edekinon performing loans);
r = average interest rate on current loans;

y, = fraction of current loans which persists as perfagioans from past periods;
cr'y = cash received from loans at tihe

nink = net new investments on loans at tim@oan issuances deducted of principal

repayments)
wii = growth on lending;

y, = fraction of non performing loans which persisssnan performing loans from past
periods;

nplk = non performing loans (loans on default on priatigr interest).

LID1 captures the cash flows involved on lendingvity and the way those cash flows
evolve through time. A shock variable is includedeach linear equation of LID1, in
order to capture variations not foreseen. Cashivieg¢drom loans at time+1 (cr'1) is
stated as the interest received from the perfornsumgent loans held at time(cur).
Current loans for the next perioclfi+1) depend on current loans at titndat persist to
the next period (adjusted by the weight and on new investments net of repayments
(ninv+1) occurred during that period. Net new investmem$oans at timé+1 (ninvi.)

are a function of net new investments on loangra t, multiplied by a parametet()
which represents growth on this activity. To sirhpliit is assumed that loans are
renewed on their maturity date, so every changéoans are captured hyinu. Non

performing loans at time+r1 depend on the amount of current loans at tirtieat are



defaulting (captured throughjlparameter) plus the amount of non performing lans
timet that persists to the next period (captured througlarameter).

It is worth to highlight that the notion of pergiste of performing loans to the next
period 1) has implicit the default rate on loarnk < y;). Besides, persistence of non
performing loans to the next periog)(has implicit the rate at which defaulting loans
are written off the booksl(— y,). Thus, there is an underlying assumption that non
performing loans never recover from its defaulttusta definitively interrupting its

contribution to interest received.

After this definition of lending model’s linear imfmation dynamics and focusing on
(4), va consists on the discounted stream of expectedcatipeal cash flowsag). For a
given periodt, lending’s operating cash flows equals intereseired from loansct';)

deducted of net new investments on loamsy), that is:
oG = cr'y— niny (7)

Perpetuatingg into the future in order to obtawo, (relying on (4) and LID1) results
on the following linear combination (algebraic derstration of this procedure is
available on BCL; therefore, it will not be herg@preduced), meaning that market value
of the lending bank’s operational assets is a fancof its current loans and net new

investments in loans:

VO = 7reyr CUK + Zniny NINV (8)
cur; : Teur = 1 y1 D1
NNVt . Tainy = @i @i Py [y1 (L+1) = (1 +1)]

where: @, = (1+1—y)"
D=1+ —wi)?

Including cur; on the value expression above insteadrhf(as inoc expression) has
implicit the notion thatcr'; directly depends uponur. This means that cash flows
received in the form of interest from loans areselyg tied up to its underlying asset,

under the relationtg,, cur, = cr'..

The stated coefficients have specific meanings:



1) Current loans coefficienizd,,) adjusts current loansyr;) to the future cash flows it
generates in the form of interest received4(). Higher stated interest rate on loan} (
and higher persistence rate of performing loans tiné future ;) implies greater value
created. The discount rate incorporates the efféqiersistence of performing loans
throughy; on the risk-free interest ratB.(This means that ify equals 1, implying that
loans never default, the received cash flows] are discounted as perpetuity at the

risk-free ratel(. Thereforez., should be positive.

2) Net new investments on loans coefficieni,() reflects the spread between the cash
flows received from interest earned from loans Wwhace not defaulting . (1 + 1)) )
and the cash flows paid by the bank for fundingentrloans 1 + I). This spread is
adjusted to reflect growth on lending;{, which value is required to range in [OL; €

[) ] — this implies that lending model does not allfor negative growth. The discount
rate is influenced by the persistence of performiaams 1) and, on the other hand, by
the growth parametero(). The sign ofryin, directly depends on the spread: if the cost
of funding loan issues exceeds interest earned thase loanszni,, Will be negative;

and vice versa.

The coefficientr,,, is intended to expressny; as a positive or as a negative net present
value investment for the lending bank. If the sdreanbedded imyin, happens to be
null, when funding costs equals performing loariergst earnedyq (1 + 1) = (1 + 1)),

that means loans are zero net present value ingastirhaving no impact on the market

value of operational assets, neither thromgh norz,. To see this, consider:
n@+n)=Q+1) Sp+npn=Q+I) Enp=1+l-n 9)
Tninv = @i Di Py [y1(L+n)— (1 +1)] = wi & P2*[0]=0
Teur =M y1 D1 = L+l=y)*(1Q+ l_yl)-l= 1
Hence, in this specific case, loans should havendas treatment to net financial assets
since do not inflict any bias to firm valuatiom( = cur; = 0&).
3.1.2.2Accounting Valuation

Cash flows of the lending activity, as previoussfided, are based on non observable
variables likecur.. A further step is necessary in order to link cistvs to observable

variables from accounting. This translation is e to the study because it scans the



possibility of accounting policies being a sourtdias between book and market value
of banks. Otherwise, relying on the equivalenc€WR and OVR, this step would be
useless. Furthermore, this translation is also eni@nt because accounting measures
(opposed to cash flows) are commonly availablermédion that allows to empirically

testing the underlying theory.

Looking back to (5), it states that the differetm#ween market and book value of a
firm (gw) is the discounted stream of expected residuatabipg income ri;). As
already referred, residual operating income incdudperating income deducted of a

capital charge on net operational assets outstgradithe previous period:
roi; = oit — | * o0&, (20)

For the lending bankoi; corresponds to interest revenues at timgew) less net
increases on loan loss provision at tir{pde), andoa corresponds to net loans at time
t (nk). It is worth to note that these variables areoanting measures, observable on
bank’s financial statements or other attached osscks.

For simplicity matters, the model assumes that bgmrforms cash accounting for
interest received from loanseft = cr'). Net loans, in turn, correspond to gross loans
(which consists ofl; = cur; + npl) less loan loss allowancal{= gl; — all). Loan loss
allowance 4ll;) consists on an amount of loans set aside forcanrcence of default
(regarding principal or interest) that may or magt happen. The definition of the
proper amount depends on the bank’s accountingipsland risk strategies, although
there are legal restraints and control measuressetgby monetary system supervisory
entities. Indeed, loan loss allowance is still th&gor bank’s accrual because there is no
single rule for establishing the most appropriateant to be set aside; instead, there
are boundaries of what supervisory entities findsomable to be granted as a safe
reserve to future losses derived from defaultirepg The allowance is increased by the
loan loss provision bdeg), which, in parallel to manufacturing firms, rough
corresponds to a bad debt expense. On bankingdassinowever, it is a very important
indicator of asset quality jointly with the relatiwveight ofall; on gl; and with the

relative amount of non performing loans, among igthe

Definition of all; in the lending model derives from two sourcesr@cts accounting
policies. It is assumed that banks undertake tbesual process by setting a general

reserve based on the amount of gross lodfis{dq) gl ] and a specific reserve based



on the amount of non performing loans,f npk ]. Both dg anddnp parameters value
range is [0 ; 1]. Thinking of the weight @f —dg) ongl; as the amount of gross loans to
be set aside as a general reserve for future tsmes implies thak, can be understood
as the survivorship rate of gross loans to the pexibd. On the other handh is the
portion of non performing loans that are provisibtg the loan loss allowance. Hence,
the loan loss allowance can be expressed as thefstna two referred sources:

alle = (1 —g1) gl + Snpi NPk (11)

Yet, a clear distinction fromy in cash flow valuation andy needs to be drawn: loan
loss allowance is meant to ensure that a defaltassessment is being made by banks,
which are expecting that a portion of their loarrtfio will not perform. So, the
parameterdy addresses for the portion of the loan portfoliattis expected not to
default. In contrasi1-y,) reflects the portion of the loan portfolio thatedadefault and,
consequently, is reclassified as non performingso&dditionally, considering that non
performing loans are those which have missed repatsyof principal or interest, it is

expected thadnp value will be very close to its range’s upper biun

Consideringall; expression above exposed allows to re-expres®aes lat time as:
nk = gl — alk = gl — [(1 —Jq)) gl + Snpi NPK = Jgi Gk — Inpi NPk (12)

which correspond to net operational assets at tifoethe lending bank. The structure

of loan loss accounting for the lending model isogissed as follows:

all; = all.; + bdg — write-offs
gl = glt.1 + ninv; — write-offg (ALL)

nk = (gl.1 + ninv; — write-offg) — (alk., + bde — write-offg) = nli.; + ninv; —
bde

Restating this last expression in ordebtt® (bde = nl; — nk.; — niny) and considering

the accrual procedures stated above yields resogahting income at tinteas:



roii =cri+nli—ning— (1 + [)* nky =
= cr't + Jgi (gh — gh1) —Snpr (Pk — NPL1) — NNy — | * (g1 Qs — Snpi NPk) — (13)

Perpetuatingoi; into the future in order to obtaigw (relying on (5)) results on the

following linear combination (algebraic demonsiatiof this procedure is available on
BCL), meaning that the difference between markeit lzook value of the lending bank
iIs a function of non performing loans, net new stweents in loans and gross loans,

adjusted by its respective coefficients:

gW = anpi NPk + aniny NNV + ag gl (14)
npk : Gnpl = Onpl = Py 11 11
gk : agl = Dy 1 y1—dyl

nink:  aniny= G i (Pyy 1 y1— 1)

where: @, =(1+1— y)*

& =(1+1- wp)t

Includinggl; andnpl; on the value expression above insteadrg{as inroi; expression)
has again implicit the notion that'; directly depends uponur; (which, as already
referred, it is equivalent tgl; — npk. Cash received due to interest from loans will be
addressed by the coefficients on bgkhandnpl. The first states the interest due and the

latter deducts the interest on default.

Concerning the coefficients on the expressigny is similar toznin, defined as in (8);
ag andanp (Which have a value range of [-1 ; 1]) are a corabon ofz., presented in
cash flow valuation, but additionally incorporatecaunting policies associated to each

underlying operational asset, througyh anddg :

1) The coefficient,p is determined in two ways, influencing its siga) (he portion of

non performing loans set aside as loan loss allowas interpreted as the amount of
cash held as a reserve for loan losses that adngudbes not incorporate on its
definition of operational assets (due to consesuwa}i but still generates value that is
recognized by the market through the possibilityemiovery; (b) the amount of interest



on loans that will not be garnered due to defaglis taken into account by its net

present value;

2) The coefficientng complementsr,, as it reflects (a) net present value of interest
from gross loans (which deducted of interest nogireed due to defaulting just referred
equalscr) and (b) the portion of gross loans not set aa&®an loss allowance (which
deducted of the portion of non performing loansa®tle as loan loss allowance just

referred equalsury).

Supposing the market value equals book value obpetational assets, the coefficients
on (14) are forced to equal zero. Nullity efi., therefore, forces interest rate on
performing loans to equal loans funding rate(L + r;) = (1 + I)], which means that
new loans are zero net present value investmentshdfmore, to ensure,, and og
equal zero forces the loan loss parameters to emelby = Jdnp = 1), as well as the
present value of interest on performing loads, (i y;= 1). This means that loan loss
allowance must correspond to the total amount afperforming loans.

The following backwards process reconciles theitighprocess between cash flow and

accounting valuation, from (14) to (6):
W = anpl NPk + aniny NNV + 0 gl =
=[Dya riy1 (Qh — npB] + 7niny NINM — Ggi Gl — Fnpi NPk) =
= (cr'y + moiny NiNV) — Nk =
= (7eur CUR + Tniny NINV) — Nk =
=vo—nk =
= vo;— 0a

Decomposition oy andanp makes possible the rearrangement of the equatiorder
to visualize the translations made and the intereotion between both valuation

equations of cash flow and accounting.
3.1.3 Borrowing activity

3.1.3.1Cash flow valuation

The borrowing bank undertakes this activity by mgkdeposits from customers, paying

them interest for those funds and selling them lankervices (credit cards, checks,



transfers, brokerage, insurance, retirement pksset management, among others). The
expected cash flows generated through borrowingigcare defined in BCL by linear

information dynamics (LID2), as follows:
d _ d
Crw =fequ —rgdep+ e
feqs1 = wr feq + wig NA + &1 141
NG+1 = @dd NG + &g, t+1
dep:1 = dep + Nd1 (LID2)

where:

feq = fee income from banking services at titne

dep = amount of deposits from customers at time

rq = the stated interest rate paid on deposits frostoooers;

cr? = cash received from borrowing activity at titne

nd: = new deposits at time

wg = persistence of fee income to the future, independf level of bank deposits;
wig = increase on fee income due to increase in leMehiok deposits;

wgg = growth on borrowing.

LID2 captures the cash flows involved on borrowandivity and the way those cash
flows evolve through time. A shock variable is umbd on each linear equation of
LID2, in order to capture variations not forese€ash received at time-1 (cr'u1) is
stated as the difference between fee incde® {) and the interest paid to customers on
the borrowed funds at tinte(ry dep). In its turn, fee income for the next periddg;1)

is function of (a) past fee incoméeq), adjusted by a parameter standing for its
persistence to the futurexf), and (b) the portion of new depositsi( nd) that would
result on an increase of fee income. This lattey bwlevered througtgg, Which states
for the growth on new depositid). New deposits are assumed to be net of

reimbursements.



The existence of fees paid by the customers duairggven period assumes that the
existence of a relationship that endures througte.tiThus, the existence of new
deposits on the bank is not a necessary conditbwntHis relationship to persist,

justifying thews feq influence orfee.;.

After this definition of borrowing model’s lineanformation dynamics and focusing on
(4), vo consists on the discounted stream of expectedatpgrcash flowsdg). For a
given period, borrowing operating cash flows equals cash recefrom fees deducted

of interest paid for borrowed fundsr) plus new depositsify), that is:
oG =cr%— nd (15)

Perpetuating¢ into the future in order to obtawo, (relying on (4) and LID2) results
on the following linear combination (algebraic derstration of this procedure is
available on BCL), meaning that market value of Hwerowing bank’s operational

assets is a function of its deposits (at beginmhgeriod), fee income and net new

deposits:

VO = 7ee fEQ + mgep d€Q1 + g NG (16)
feq: Tree = Wit P
dep.s: Tdep=-Ta/ |
na : nd = Pa [(L + 1) * (wrg Ps— 1/ 1) + wad

where: D=1+ —wp)?

Dy = (1 + | —a)dd)'l
Cash receivedc() considered on (15) is included @n through the combination of
mree fE@ andmgep dep.1, relying on LID2.
Therefore, the stated coefficients have specifiamregs:

1) Coefficient onfeg (e reflects the present value of future fees, assgrthat the
level of fee income will persist at a rate equakd; therefore it is expected to be

positive.



2) Coefficient orden.1 (rqgep takes in consideration the spread of interesdeposits. If
the spread is nulr{/ | = 1), deposits do not impact differently @q rather than owna.
This means that wheryep equals -1, deposits would be a financial liabiatyd can be
added back to net financial assdts){( eliminating that variable from an expression of
goodwill (as it would not be a source of bias betwenarket and book value of the
borrowing bank). If the spread is not null, therpagts are considered to have a
relevant role in net operational assets. Either,whg coefficient is expected to be

negative.

3) Coefficient onnd (znq) reflects (a) the rate at which new deposits geiisito the
future @ad), (b) the spread on interest on deposits (agqdp, defining whether new
deposits will impact or not oma, and (c) the rateafy) at which new deposits will
generate future fee income (which is magnifiedday, incorporating the future fee
income of future new deposits). The signmnis determined by these three forces: it is
positively influenced by (a) and (c) and negativialffjuenced by (b). The possibility of
mng being positive is justified by new deposit’s dlyilto generate future fee income,
increasing net operational assets (as an intangigdet) rather than decreasing as a
liability (as it would be expected). This could bee if wi is positive; if not, new
deposits do not generate future fee income andtiaaialy considering that the spread
of interest on deposits is null, then new depagiliseven have a negative impact oo

(as a liability). If reimbursements exceed new d#sdnd < 0), a negativer,q will have

a positive effect ono

3.1.3.2Accounting Valuation

Borrowing activity cash flows, as lending activitgre based on non observable
variables; thus it is necessary to link these déshs to observable variables from
accounting, in order to determine the residual ajey income for the borrowing

activity, relying on the equivalence of CVR and QVR

On lending model, accounting policies had a sigaiit role in the process of
translation of cash flows into accruals. Howevarporrowing model, cash flows and
accruals match significantly. The exception liesthe translation of cash received
(from LID2) to operating income: revenues equalifemme and (deduction of) interest
on lagged deposits, which in turn is assumed tadeeunted on a cash basis, similarly

to the lending model. Additionally, the book valoé net operational assets for the



borrowing bank equals deposits as a liability; titbhe capital charge on beginning-of-
period net operational assets will have a pos#ifect.

Hence, residual operating income for the borrovaaotyity is as follows:
roi; = feq@ — ry dep.1 + | * depr.1 a7

Perpetuatingoi; into the future in order to obtaigw (relying on (5)) results on the
following linear combination (algebraic demonstatiof this procedure is available on
BCL), meaning that the difference between market book value of the borrowing
bank is a function of fee income, lagged depositd mew deposits, adjusted by its

respective coefficients:

OW = aseefEQ + 0tgep DR + aing NGk (18)
feq: tee = ff D
dep.: : Odep=1—1q/1
na : ond= (1 +1) &g (wig Pr+1—r19/1)

where: D=1 +1- o)’

Dy = (1 + |- a)dd)'l

The stated coefficients from the goodwill expressawe similar to the ones frono
expressiondsee = miee ; tnd = nd + 1 ; agep = maep + 1). That is visible considering that
dep = dep.1 + nd; and addingoa of the borrowing bankdep) to both sides ofo,
returning the goodwill expression stated above. ffaeslation ofz’s to a’s calls for

two notes:

1) The coefficient orlep.; (agep Will be negative only when the borrowing bank pay
interest on deposits at a higher rate than theabmich it raises funds{> I).

2) The coefficient omd (ang) Will be negative whemy exceeds the risk-free ratig (o
the extent that it overwhelms new deposits abibtgenerate future fee income through

wid.

Supposing that market value equals book value bbperational assets, the coefficients
on (18) are forced to equal zero. If the spreaidhteirest on deposits is nuly(= 1), then



lagged depositdép-1) will not impact on goodwill. This condition issa necessary to,
jointly with the absence of future fee income dedvifrom new depositswfg = 0),
eliminate non-accounted value for new deposit).( Analogously, fee income should
not persist into the futurew§ = 0), assuming the relationship arisen from deposits

extinguishes.

3.1.4 Combining Lending and Borrowing Activities

So far, the model theorizes lending and borrowmgtand-alone activities. Considering
both activities together approximates the theoaétinodel to real world commercial

banking. This combination will henceforth be desigal as ‘combined model'.

The combined model is strongly based on both lendimd borrowing models, which
makes its description very straightforward, at §hesnt. Firstly, focusing on cash flow
valuation, combination of the 8 equations from LI&1d LID2 directly yields the linear
information dynamics for combined model, with arception for cash received, which

exactly corresponds to the aggregatiosrbfandcr?, as follows:
cre=cr'y + cr = ry y1 cur + fe@ss — rq dep + &, 111 (19)

Operating cash flows of the combined model alsaltefsom direct aggregation of
operating cash flows for lending and borrowing medec = cr; + ninv; — nd). Relying
on CVR and perpetuating these cash flows to thardutields market value of

operational assets, as follows:
VO = Ty CUN + Tniny NNV + Tree fEQ + mgep dERL + g NG (20)

Coefficients on each variable are as defined bdforkending and borrowing models.
Secondly, focusing on accounting valuation, redidparating income is as follows:
roi; = feq@ — rydep.s + I * depy + ry yrcury + nli— ning— (1 + 1) * nk; (21)

Relying on OVR and perpetuatingi; to the future yields goodwill as a linear
combination of nonperforming loans, gross loansy mevestments in loans, lagged

deposits, new deposits, and fee income:



gW = agl gl + anpi NPk + aniny NNVt + aee fEQ + atgep dERL + ang N (22)

Coefficients on each variable are as defined bdtorkending and borrowing models.

3.2 STATISTICAL ANALYSIS TECHNIQUES

This section presents a brief description of diatis techniques that are applied in
empirical analysis. Appropriate emphasis will beegi to the most relevant features of
these techniques, according to the analysis peddran section 4.5 and assessing its

underlying rationale.

3.2.1 Multiple linear regression

Multiple linear regression is a popular technighattreveals relationships between
variables, although it not proves causality. Itsirmaurpose is to evaluate the
relationship between a dependent (explained) variabnd a group of independent
(explanatory) variables, identifying a hierarchyiwiportance among the latter to that

relationship.

Independent variables are assumed to be uncodelath each other — otherwise,
multicollienarity may occur, which severely dis®rtcoefficients estimates.
Multicollinearity is not directly identifiable, buhere are a few elements which signal
for its presence. Highly correlated independeniaides, high variation inflation factors

or low tolerance will be analyzed to detect suthagion.

A relevant function of multiple regressions is theediction of dependent variable.
Furthermore, it is essentially by the differencéwsen predicted and observed values
for dependent variable (also known as residuala) tihree main assumptions of this
technique are verified: normality, linearity andnimcedasticity of residuals. These
assumptions are verifiable through residuals scattats: (1) normality requires that
standardized residuals are symmetrically distriébiaeound each and every predicted
value for the dependent variable (with greater eatration on the center of the plot);
(2) linearity requires that the overall shape angbatter plot is rectangular and does not
suggest a curve; and (3) homocedasticity requirasthe spread of residuals for small
predicted values is about the same for large piediigalues. If not, heterocedasticity
occurs, which does not invalidate the analysis weakens it. A reduction or even

elimination of heterocedasticity may be accomplishié weights are applied to



regression variables. That weight has to concuh wihat is causing the residuals to
have different variances for different levels of gna@ude of the predicted values.
Heterocedasticity may alternatively be detecteduph White test statistic, which is
asymptotically distributed ag® with degrees of freedom equal to the number of
independent variables in the regression, not inctudhe constant. This general test
does not require any specification of the form led heterocedasticity and it is more
accurate, comparatively with residuals scatter oalysis, because it provides a

significance test.

Nevertheless, heterocedasticity problem may belavezd if Huber-White standard
errors are used in multiple linear regressions.s&€h@lso known as) robust standard
errors are adjusted for residuals correlationssacabservations, which occur specially
in panel data. Statistical inference becomes theohnmore reliable than with typical

standard errors.

3.2.2 Multivariate outlier detection

Multiple regressions outcome is tremendously semsito extreme observations
(commonly named as outliers), which reduces theigion of estimated regression
coefficients. To prevent such loss on regressia@diption capability, a preliminary
statistical analysis detects which observations ledvotesult to be extreme or
significantly out of sample’s range. As the modemprises multiple explanatory
variables, it is more appropriate to perform a malate analysis (such as
Mahalanobi’s distance) rather than a univariatdysia(like box-plot analysis for each
single variable involved). This way, unusual conalbions are detected and flagged
within the sample rather than observations whicktue one or more variables with

extreme absolute values.

Mahalanobi’s distance measures the distance obaareation from remaining sample
centroid (centroid is the intersection of meanslbiariables involved). Such distance
evaluates each observation, using significance teying ony? distribution (degrees
of freedom equal the number of independent varg&able the model). Observations
which present a Mahalanobi’s distance greater tharcriticaly® at the desireg-value

are labeled as outliers.



3.2.3 Principal components analysis

The goal of principal components analysis (hentlefdesignated as PCA) is to reduce
the number of variables into fewer components. ROAsists on extracting maximum

variance from a set of variables, which linear coration differentiates observations.

The usefulness of PCA on this study will be justifiunder the presence of
multicollinearity. Such circumstance happens wheo or more independent variables
are correlated, which means that the variance ol @ that correlated independent
variables is likely to be the same. Therefore, aepstatistical approach would
recommend the deletion of one of the concurrenepeddent variables or, as an
alternative, the substitution of the variables gpdsition by a principal component,
which would statistically preserve and represestsame variance. PCA, as explained
ahead on section 4.5.1, may strengthen the linkdest model specifications and the

analyzed data.

This procedure creates a first principal componevitich encloses a standardized
solution with the most variance extracted. This\gpal component would be the one
substituting conflicting independent variables. afl resulting components are

considered, the observed initial variance woulddmpeoduced.

PCA is usually followed by rotation of the extratteolution. As rotation does not
contribute to improve the statistical quality oétholution (because rotated solutions are
mathematically equivalent to extracted solutioni, tmerely facilitate interpretability, it

is not a relevant technique for this study.



4 EMPIRICAL ANALYSIS

4.1 SAMPLE DESCRIPTION

The sample used in this study comprises finangiaisfin the banking business, settled
in EU countries (listed in table 2) on which cuegrnwas Euro for the 1999-2006
period. The sample contains data from commerciak®abusiness credit institutions
and mortgage banks (henceforth referred to as paeksluding firms providing other

financial services such as insurance, dealing/lbegjeeor investment advice.

The option for Eurozone companies grants a suffibjerepresentative universe of
observations that allows for statistical inferen8emultaneously, this restrictive scope
serves the purpose of sample consistency improveamnvell. Capital markets are
undeniably global, but economic and legal realifresn home countries are prevalent
on the way banks run their business. Thereforegnanon background is required to
guarantee that banks operate on similar marketghab its business, accounting
information and market value are not biased byosumding environmental issues. This
requirement is thoroughly fulfilled by Eurozone,ns@ European Central Bank
(henceforth BCE) — empowered by European Uniorutsupt its role as a central bank,
concerning monetary policy and financial systenggil@ion and supervision — enforces
a consistent and homogeneous financial and econsetimg for Eurozone banks to
operate, regardless of its ‘nationality’. Indeedyr&zone offers a unique economic

setting, presenting an ideal site for this sottafly.

Accounting data was retrieved from Compustat Gldbabncial Services (henceforth
CGFS) and market data was retrieved from ThomsorE anker (henceforth

Thomson). The considered companies for the sameie the ones for which data was
available on both databases, for the mentionedgefiable 1 discloses the sampling

process performed regarding model singularitiesfahelerage on empirical analysis.
The sampling process encloses nine steps:

(1) CGFS original sample contained 22 472 firm-yelservations from financial

companies settled all over the world.



(2) A primary selection of observations representimancial companies settled on
Eurozone countries and in countries with Economit llonetary Union (EMU) formal

agreement led to a sample of 4 164 observations.

(3) CGFS offers an extensive set of accounting abées, which surely involves
substantial work to maintain. However, a consideramumber of firm-year
observations were lacking of accounting informatmm key variables of the model
(gross loans, deposits, fee income and commongqiiherefore, those observations
(2 711) were eliminated from the sample. An add#ioand unfruitful validation was
made to detect and eliminate observations with thegghook value of common equity,
considering the underlying assumption of clean lssrpelation, stipulated in Ohlson
(1995) (which states that, in the long run, bookigaf equity is an unbiased estimator

of firm’s market value, which range is [0 ¢f).

(4) At this point, the sample contained 497 obsgona which functional currency was
not euro. In order to avoid exchange differencesids and to improve analysis

coherence, those observations were eliminated fh@nsample.

(5) Subsequently, 237 observations were elimingigel to model specifications. The
model contains variables which represent annualgdsfor specific accounting items,
which means that, for each company, the first ya@aservation was only used to
calculate annual changes and then eliminated frensample. At that point, the sample
retrieved from CGFS included 719 firm-year obsaors.

(6) Afterwards, during the process of consolidatitogounting data provided by CGFS
and market data provided by Thomson, 361 obsenatiwere eliminated from the

sample due to the absence of a firm-year observatieither one of the data sources.

(7) Additionally, 27 observations were set asidéhay represented financial companies
which activities do not comprise the lending/borimgvbusiness. Indeed, these financial
companies (insurance, dealing/brokerage or invedtradvice) may show loans or

deposits in balance sheet or present fee incomeoome statement, but this would be
in a residual manner, (justifying why these obstovas bypassed step (3) representing

another kind of activities, differing in its esserfcom lending and borrowing).

(8) Observations referring to year 1999 formed ey \@mall set of data, standing as
insignificant for panel data analysis; thus, 4 obsgons were eliminated from the

sample.



(9) Multivariate outlier detection yielded 25 obgsions located at a distance greater
than 32.9 from the observed centroid (distancerisitdetermined by? atp < 0.001).

These observations were classified as outliersamdved from the sample.

Table 1 — Disclosure of sampling process

Number of
Step firm-year
observations

Compustat Global Financial Services data queryand.#99 - 2006 period

(1) : T 22 472
(data figures in original currency and scaled)

(2) Selection of Eurozone-based observations - 18 308
(including countries with EMU formal agreement)

(3) Data validation for key accounting variables 271

(specifically gross loans, non-performing loanspaits, fee income and common equity)

Deletion of observations with data stated on adiffit currency than euro

(4) (avoiding exchange rate differences issues) - 497

(5) Deletion of first fir.m-year obser\{ations - 237
(used for flow variables calculation only)

(6) Deletion of observations without market data on rﬁhon ONE Banker - 361
(reference date postponed for a 3-months perioatired to CGFS reference date)
Deletion of observations which main activity is wlirtectly related to intermediation

(7) (insurance, dealing/brokerage and investment agvice - 27

(8) Deletion of observatiqns referring to 1999 . 4
(small set of observations for panel data analysis)

(9) Exc[usion of observations classi_fied.as outliers o . o .05
(defined as such by Mahalanobi's distanceat 0,001 as multivariate outlier criteria)
Final sample = 302

Thus, the final sample is composed by 302 firm-y&@aservations on 73 companies.
The final sample characterization and distributipncountry is presented in table 2.
Except for two companies, which are classified assiress credit institutions

(corresponding to 7 firm-year observations), athaming companies are classified as

commercial banks.



Table 2 — Characterization and distribution of find sample by country

Mean value
. Number of Number of  Market  Book value M/BV Total Gross
Country companiesobservationscapitalization of equity  ratio assets loans  Deposits
t T 1 t t t
Austria 6 12 7770 3648 2.1 86 814 45 378 34939
Belgium 2 9 21195 11416 19 445857 167471 122001
Finland 2 12 498 479 1.0 8437 3717 3362
France 5 23 9786 6 005 1.6 172660 50 694 37903
Germany 8 28 15388 15 297 1.0 458875 152390 141783
Greece 3 7 8108 2102 3.9 39 153 22 877 20 515
Ireland 3 16 11 600 4 446 2.6 92 688 59 631 41 647
ltaly 25 101 5811 3268 1.8 57 307 32924 22 050
Netherlands 2 4 16 544 6 159 27 292520 166720 132149
Portugal 4 24 3749 1676 2.2 37 187 25 203 16 302
Spain 13 66 11129 5277 2.1 90 079 51 294 35794
Total 73 302 8 827 5125 1.7 124 266 55 053 42 114

* Luxembourg was also included on Euro zone couligtyhowever, observations from that country weoé fit to enter final sample.

t Values displayed in EUR billions

T Market-to-book ratio

The sample distribution by country and year is @nésd on table 3. There is an
undeniable annual growth factor on the databasaisber of observations, which

creates a reverse form of survivorship bias. F@s thatter, CGFS records an alert

informing which companies no longer operate (nchswcord on final sample), which

companies were subsequently acquired or merged ¢omopanies on final sample,

corresponding to four observations occurred befioa¢ event) and other sort of alerts.

Yet, CGFS do lack on company’s information on 2@0Q0period, when comparing to

remaining years, causing total observations forsehgears to be less than yearly

average. Such constitutes a database fail and dmin@r Eurozone banking industry

evolution, which has been on a consolidation pladasig the considered period, where

a considerable number of mergers and acquisitietwsd®en banks has taken place.



Table 3 — Decomposition of final sample by countrgnd by year

Country vear Total
2000 2001 2002 2003 2004 2005 2006
Austria 1 0 0 1 2 6 2 12
Belgium 0 2 2 2 2 1 0 9
Finland 2 2 2 1 2 2 1 12
France 1 3 3 5 5 3 3 23
Germany 3 4 4 5 6 4 2 28
Greece 0 0 0 1 2 3 1 7
Ireland 1 2 2 3 3 3 2 16
Italy 0 0 13 22 22 23 21 101
Netherlands 1 1 1 0 1 0 4
Portugal 2 2 4 4 4 24
Spain 3 6 11 13 12 12 9 66
Total 14 22 41 58 60 62 45 302

4.2 DATA CONSISTENCY

Composition of this particular sample may hold salvproblems at first sight, based on
the argument that observations are settled onrdiftenational grounds, which opens up
the possibility of existing some sort of bias witlthe sample, due to different national-
level backgrounds where banks operate. Althoughrethe a consensus about
globalization of capital and monetary markets, lomayanization may stifle sample
consistency. This argument is worth a close lodgkatssue.

Each one of the considered countries has a nataemdtal bank which contributes to
the smooth conduct of policies related to the pntide supervision of banks and the
stability of the financial system, on behalf of tB€B, which centrally coordinates the
monetary policy of the Euro Currency Union. Hertbe, possibility of the sample being

biased for enclosing data from 12 different co@stis surely influenced by the fact that
(i) prudential supervision is homogeneous throughba Eurozone, and (ii) there are
now less significant differences between countes banks’ risk and accounting

policies derived from different levels of strictsemn that supervision than on the period
before Eurozone. Nevertheless, table 4 containdtbéakdown by year of accounting

standards adopted by banks on the sample.



Table 4 — Evolution of firm-year observations regading guiding accounting standards

Standards vear Total
2000 2001 2002 2003 2004 2005 2006

Domestic standards generally in

accordance with IASB guidelines 4 4 5 ! 59 44 1271
Domestic standards

. L. 10 18 37 53 53 3 1 175
guided by EU directives
Total 14 22 41 58 60 62 45 302

* Prior to the transposition of IAS/IFRS on EU ditiees, which were inforced to listed companiessif005.

Table 4 may suggest that final sample would haveéabies measured differently as
accounting standards clearly vary across the sant@eved from the adoption of
IAS/IFRS on EU since January 2005, through its incorporation on EU legislati@bo.
tackle that supposition and discern on its possiolesequences, see table 5, which
contains a condensed list of the main changes eet@emestic standards generally in
accordance with IASB guidelines and Domestic stedglgguided by former EU
directives, concerning the set of accounting vdemlon which the theoretical model is

based on.

Table 5 — Main changes on accounting standards, affting relevant accounting variables

Domestic standards
generally in accordance with
IASB guidelines

Domestic standards

Accounting variables .
g guided by EU directives

Loans - Amortized cost
(inc. non-performing) Acquisition cost (IAS 39)

. _— Amortized cost
Deposits Acquisition cost

(IAS 39)
Recognized as gain/loss Deferred recognition as gain/loss if attached
Fee income at the period it refers to specific financial instrument
(virtually cash basi: (IAS 39 - accrual basi

Preferred shares recognized as a liability

Preferred shares recognized in equity (IAS 32 - principle of substance over form)

Equity
Treasury shares recognized as an asset; Treasury shares deducted to equity;

realized gains and losses recognized in earningair value changes recognized in earnings

* Prior to the transposition of IAS/IFRS on EU ditiges, which were inforced to listed companiegsif005.

It is important to state that, before Januafy2D05, Domestic standards guided by
former EU directives may have had exceptions tmacting procedures indicated in

table 5 due to different local, national level ayggmhes to the EU directives, which



were, at the time, considerably unrestrictive. N#hadess, such looseness on
accounting standards is not found to be signifidantaccounting variables in question
on that period, due to common legislative and supery entities ever existing

throughout Eurozone — from monetary supervisiormfr&CB to stock exchange

markets regulation, mainly concerning the mandadi@iwery of consistent and reliable
information by banks to stakeholders, particulatlyckholders.

Amortized cost

After January T 2005, the main and significant changes regardimjvidualized
balance sheet items happened to affect a broadteatefinancial assets, which are
required to be measured at fair value. Yet, aloniy Voans (on asset side), a broad
extent of financial liabilities are permitted (bobt required) to be measured at fair
value. Thus, the large bulk of loans and depositadcounted at amortized cost by
banks (as fair value changes would imply greatdatiity and consequent impact on
earnings). However, implementation of amortizedtcascounting on loans and
deposits, mandated by IAS 39, introduces changeb@nmeasurement, as well as on
fee income recognition. Received fees and beasttdaosts in result of a loan grant or
deposit transaction should be included on theainitieasurement of the loan/deposit
(i.e. its fair value) and then amortized over tifie of its underlying loan/deposit. This
way, loan/deposit-generated fees are recognizedaas or loss as the loan/deposit
approximates its maturity, on an accrual fashiohisTprocedure contrasts with the
former one, where received fees and beard dirests @ere recognized directly as gain
or loss, in the period it referred to, virtually ancash basis. Thus, it is the moment of
recognition that embodies the difference among @tiog procedures. On the other
hand, fees not directly related to a loan/depasitimmediately recognized as gain or
loss, similarly to the procedure steered by Domoestiandards guided by former EU

directives.

It is worth to mention that the combined model ¢efined in (22)) encompasses
information arisen by the interaction between logseparated in gross loans and non-
performing loans), deposits and fee income. Thestt@n to Domestic standards
generally in accordance with IASB guidelines andnwortized cost accounting impacts

on those accounting variables, indeed. But theobwottine is all value involving



loan/deposit transactions and fees generated Ise tttansactions are within combined

model, whatever accounting standards are in use:

(1) Fee income corresponds to its homogeneous pboeceboth standards settings,

although the moment of recognition may vary afsevuhry i 2005;

(2) Loans/deposits correspond to its homogeneouxepd before transition to
IAS/IFRS (2000-04 period); yet, on the subsequerdry, loans/deposits also include
fees directly associated to it (amortized untilne/@eposits maturity), besides principal

amounts.

This fact may reduce consistency in 2005-06 pergtatively to the previous period, as
fee amounts may be partitioned in three variablgs Iep and feg as in (22)).

Nevertheless, fee amounts will always be encloseithe equation.

Equity

Transition to IAS/IFRS had several implications exuity. Apart collateral effects due
to transition-specific adjustments originated byest balance sheet items, equity

implications may be resumed to table 5 contentefepred shares and treasury shares.

Impact of change in preferred shares accountingiiremal since it is related to its
presentation on balance sheet, rather than itsurerasnt. IAS 32 requires this item to
be presented as liability (according to its natimejead of being presented as an equity

component (based on its form of equity instrument).

Change in treasury shares accounting has greatgctmboth on presentation and
subsequent measurement after initial recognitioiterAAS/IFRS transition, treasury

shares are no longer presented as trading sesuftie asset side); instead, they are
deducted to equity. Besides that, and before ftiansi banks with stock-based

remuneration programs only recognized in earningalized gains and losses.
Afterwards, fair value changes associated to staplsited to employees on those
programs are also recognized in earnings, havengpiinterweight on equity.

Further explanations on the impact of these featare presented ahead, on section 4.4.



Impairment on loans

BCL lending model specification assumes that lamss lallowance is totally dependent
of banks management deliberation. As referred otise3.1.2.2, loan loss allowance is

captured by two parameteig(andodnp), which translate the adopted accounting policy.

Banking supervision has had an important role ard@ntial requirements over loan
losses management. However, transition to IAS/IFR®oduced a specific and
complex way of calculating impairment on loans.sgirsignificant loans should be
individually assessed for an objective evidencengbairment. Then, (a) significant
loans not impaired, plus (b) not significant loaare considered as a portfolio and

reassessed for an objective evidence of impairment.

This change on impairment rules has considerabpadatnand differs significantly from

BCL model assumption. This point will be referradsection 4.6.2.

4.3 EMPIRICAL ESTIMATION

This section encloses the statement of empiridainated expressions of goodwill in
terms of lending and borrowing activities, basedtbe linear combinations of the
models described in section 3. These expressiotisbwiempirically tested on the
retrieved sample, to allow concluding about theustbess of the referred models on

different settings.

The empirical estimation presented on this seatidinbe demonstrated in terms of the
combined model. Lending and borrowing models erogirestimation procedures are

similar, so they will not be here scrutinized.

The starting point of the estimation of goodwillerdved from the lending and
borrowing activities considered together, is thsuléng expression of the combined
model on (22).

A set of dummy variables will be introduced on engal estimated equation (one
dummy variable for each year), in order to conderancial market volatility to be
accounted on the analysis. This way, an artifiaiércept will be allowed to vary

empirically, according to observation year.

It is relevant to observe that the original moduaplies that net financial assets are
marked-to-market. This means that the coefficiannet financial assets equals 1 and



has no effect on goodwill. Rewriting (23) as a fiimt of the market value of the firm
(according to (6)) and acknowledging th&te equals the sum of net operational assets
and net financial assets at titnieelps visualize the previous statement:
Vi = (1 + apyed BVCE + dniny NN + g Gl + anpi NPk + ang NG + ogepdep + (23)

+ osee fEe@+ year dummies
Assuming thaty,ce is null, net financial assets are forced to causéias relatively to
its market value. However, empirical proof on BQidicated that net financial assets
are biased and, therefore, are not marked-to-maskate a,,c. resulted positive and

significantly different from zero. As a consequenempirical estimation is presented in

two subdivisions, assuming.c.= 0 or consideringpyce# O.

4.3.1 Financial assets marked-to-market

Empirical estimated equation for goodwill on thentmned model directly derives from

(22), plus an additional set of seven year dumnaig$ollows:

W = aninv NNV + agl gl + anpi NPk + aing NG + agep dEQRL + arec fER + (24)

+ year dummies

Consistently, estimated equations for lending #gtiand for borrowing activity

correspond to (14) and (18), respectively, plusdditional set of seven year dummies,

as follows:
Lending model: gW = atniny NNV + ag gk + anpl NPk + year dummies (25)
Borrowing model: gW = and NA + agepdep.s + aree feg + year dummies (26)

4.3.2 Financial assets not marked-to-market

However, according to BCL final conclusions, thexevidence on their study that net
financial assets are not booked by its market valdrich means thaty,,ce as indicated

in (23), is not necessarily null.

Relaxing the constraint of net financial assets@peiccounted at its market value has
effect on empirical estimation, as a standard oafet is included on the equation.

Subtractingovce to both sides of the equation postulated on (28Yides an alternative



goodwill expression. Adding a set of seven dummyyabdes (representing each year’'s

volatility), results as follows:

gW = apvce DVCR + aniny NNV + ag gl + anpi NPk + ang NA + agepdeps + (27)

+ areefeq+ year dummies

In this scenarioppce Should be understood as a market-to-book valudiphet to
where the othe#’s coefficients add their respective independefectfon goodwill. In
other words, thex's indicate the incremental coefficient on openadib assets and
liabilities relative to the base coefficient,ce Which multiplies all net assets (including

net financial assets).

This is a different point of view from what was ithefd as goodwill on (24); there’s
indicate whether operational assets and liabiligssociated coefficients significantly
differ or not from zero. This distinction is impart because it conditions how

empirical results should be read.

Coherently, estimated equations are derived frofi, fbr lending activity, and to (18)
for borrowing activity, as follows:

Lending model: gW = apvce DVCR + aniny NNV + ag gl + anpi NPk + (28)

+ year dummies

Borrowing model: W = apvceVCE + ang NG + agepdepas + aseefeQ + (29)

+ year dummies

4.4 DATA ADEQUACY

In order to estimate coefficients on empirical éoprapresented on (24), a measure of
all the intervenient variables is required. As ofte the case, difficulty arises from the
fact that theoretical models are based on conceptsbservable on available databases.
Thus, it is important to reconcile the desired infation with the obtained data. Table 6
summarizes the variables retrieved from CGFS amamBon ONE Banker, which are

expected to embody the theoretical variables ptedeon section 3.1.

Variable mv states firm’'s market value and it refers only wmenon shares, for

coherence matters. Not every listed company wtsshead preferred shares have these



shares also listed on a stock exchange (or hawe thlgares listed on a different stock
exchange than the one where common shares arelr@&demvis intended for use on
gw computation, then accounting variable represerfimgs book value should report
also only for common shares domain. This justifiese calculation formula, which
deducts preferred shares’ book value to firm’s gquBuch procedure elicits standard’s
change (appointed on section 4.2 — see table Jatrgm empirical estimation.

It is important to note that computationgifincludes deduction of [Reserves for credit
losses] and [Unearned income] to [Loans from custsinbecause they are included on
this CGFS variable but not expected on theoretreadel.

Furthermore, due to excessive observations wheregdddorming loans was missing, a
secondary database was used to minimize observsiigimg. Hence, Thomson ONE
Banker also provided this item through Worldscdpan which were retrieved data for

about one third of final sample (96 observations).



Table 6 — Correspondence of variables used on theziical model to variables available on CGFS

and Thomson*

Variable

Components Source

Market
capitalization

mv =+ MarketCapDaily[Market Capitalization - Daily] T Datastream

+ data215 [Shareholders' Equity - Total]
Book value of .
valle ol hvce= - datal97 [Preferred/Preference Capital-Redeemable] CGFS
common equity
- datal98 [Preferred/Preference Capital-Nonredeem.]
+ mv
Goodwill gw = -
- bvce
+ data72 [Loans/Claims/Advances - Customers]
Gross loans gl = + data70 [Reserves for Credit Losses - (Assets)] CGFS
+ data71 [Unearned Income]
+Agl + ]
New i t t . .
. ew nvestmen ninv =+ data427 [Loan Losses Written Off- Charged to Incbme
in loans CGFS
+ data428 [Loan Losses Written Off- Charged to Resgrv
+ data229 [Nonperforming Assets - Nonaccrual Loans] FSG

Non-performing np + data230

[Nonperforming Assets - Restructured Loans] CGFS

loans + data231 [Nonperforming Assets - Other R.E.Owned] 6GF

+ 02285 [NON-PERFORMING LOANS]§ Worldscopé

Deposits dep= + datal4d2 [Deposits - Total - Customer] CGFS
I

New deposits nd= +Adep

) + data335 [Commissions and Fees - Other]
Fee income fee = CGFS
- data376 [Commissions and Fees Paid - Other]
Total assets ta= + data217 [Liabilities & Shareholders' Equity-Total] CGFS

* Thomson ONE Banker provides data from severallkdes, such as Datastream and Worlds

t Data contained on 'MarketCapDaily' component avass-checked with the product of 'PriceClosst(la
price traded at for specified day) and '‘CommonSustandingDaily' (daily common shares outstanding

¥ A stands for annual change.

§ Data for Non-performing loans variable was reetimainly by CGFS and residually by Worldscote

reduce missing data count.



4.5 EMPIRICAL TESTS

Having in mind the empirical estimated equationstplated on section 4.3, empirical
tests will be performed for the three models — iegdborrowing and combined. To
simplify and improve readability, variable’s timendicators on every empirical
estimated equation will be removed henceforth os $lkection, since all variables are
referred to the same time period — exceptdep.;, which will be renamed aklep

(lagged deposits). Table 7 presents a summarysafigéive statistics for final sample.

Table 7 — Summary of descriptive statistics for finl sample

Central tendency Dispersion Distribution

Variables ) . Coefficient .

ean Q1 Median Q3 Min. Max. ..« Skewness Kurtosis

of variation

mv 8 827 505 2722 10 353 26 83 557 1.65 2.64 7.37
bvce 5125 385 1304 5196 43 44 852 1.65 2.45 5.94
gw 3702 140 888 4586 -23609 49 681 211 2.62 10.84
al 55 053 3512 15 730 65 904 74 501322 1.57 2.36 5.99
ninv 4179 153 926 4016 -100954 288064 5.81 6.06 69.05
npl 1441 60 208 1067 0 18 151 2.01 3.07 10.30
Idep t 42 114 2 409 9273 47 560 6 380787 1.69 251 6.57
nd 3610 -0 383 2616 -60482 150859 4.55 5.01 39.26
fee 958 55 189 914 -1 10 073 1.84 2.88 9.20
ta 124 266 5823 23970 110571 445 1126 230 1.77 2.29 4.65

* Ratio of standard deviation to mean.

T See first paragraph of section 4.5.
The analysis of the strength of linear relationsMeen model variables is assessed on
table 8. Dispersion and distribution statisticsgsg) that model variables do not have a

normal distribution; nonetheless, Pearson’s catimglacoefficients are presented, due to
its adequacy to continuous variables.



Table 8 — Parametric correlation coefficients betwen model variables

Pearson's
al ninv npl Idep nd fee

ninv 0.396
npl 0.799 0.189
Idep 0.852 0.118 0.700
nd 0.477 0.700 0.272 0.304
fee 0.830 0.141 0.656 0.943 0.364
gw 0.603 0.490 0.261 0.542 0.496 0.579
R’ 0.364 0.240 0.068 0.294 0.246 0.335

* Coefficient of determination resulting from simple limegegression ofw against each independent variable
(e.g. regression equatiogw = o + f gl + ¢, when independent variable is gross loans), based on atiorel
coefficient.

The observed sign of all model variables coeffitseof correlation is positive. Gross
loans @l) is the best individual predictor (r = 0.603)gW, presenting a coefficient of
determination of 0.364. Furthermore, exceptrfpk, all independent variables present a

moderated and positive correlation wiglv (around 0.5-0.6).

Adding up the obtained information, there are sitret assumption limitations may
interfere on linear regression application. It ibservable that strong correlation
between independent variablegg, (dep andfeehave correlation coefficients above 0.8)
may question their independence, causing multroedliity to emerge. Moreover,
dispersion of dependent and independent varialleguite considerable, which may
inflict with homogeneity of variance of errors’ assption. Such supposition is
compliant with figures from table 7, which suggésat variance of errors could be
affected by banks dimension. Attending the dispdrgtween mean and median along
with the maximum value of each variable, the belieh the presence of
heteroscedasticity is strengthened. White's getesabtatistic of 249.83 = 69) rejects
the null hypothesis of homocedasticity, confirmihg existence of such problem on a
preliminary regression analysis, performed for coreh model with unscaled variables.
That argues for a weighted least squares regresaitem scaling variables according to

bank size.

Such procedure was also followed by BCL due to diatssues, which allows for a
more straightforward comparison of achieved resuB€L usedbvce as a weight
representing bank size. Although it not solvedrtipeoblem, it improved their White

test.



Comparison ofbvce as weight with alternative weightsa(and my) for this study
analysis revealed thét/ceis the best choice for a scaling factor — Whi¢eseral test
statistic: 120.8,¢ = 69). However, it did not eliminate the probleatheit substantially
minimized it. Notation needs to be adapted: pr&ixX is added to all model variables

(‘s_’ stands for scaled).

This transformation impacts on both sets of emairigstimated equations stated on
sections 4.3.1 and 4.3.2, regarding the acceptanogection of the assumption of net

financial assets being marked-to-market.

4 5.1 Financial assets marked-to-market

Empirical estimated equations below reflect thengeaintroduced by weighted least
squares appliance on equations (24), (25) and (26):

Combined model:

S_gW =aniny S_NINV +ag S_gl +anpi S_NPl +ong S_Nd +agepS_ldep +areeS_fee +

+ year dummies (30)
Lending model:
S_QW =aniny S_NINV +ag S_gl +anp S_npH year dummies (31)
Borrowing model:
S_gW =ung S_Nd +agepS_ldep +asee S_feer year dummies (32)

It becomes appropriate to present a new set ofrigége statistics for weighted

variables, on table 9.



Table 9 — Summary of descriptive statistics for finl sample — variables scaled blgvce

Central tendency Dispersion Distribution

Variables . ) Coefficient )

Mean Q1 Median Q3 Min. Max. ~ « Skewness Kurtosis

of variation

s gv 0.97 0.3C 0.8¢ 1.47 -1.0C 3.87 0.97 0.5¢€ 0.3t
s g 11.3( 8.6¢ 10.81 13.7( 0.5t 30.6( 0.37 0.6¢ 2.1F
S_niny 1.17 0.4z 1.04 1.9¢ -6.41 8.1¢ 1.3¢ -0.22 4.2(
s np 0.2¢ 0.07 0.1t 0.3¢ 0.0C 1.5¢ 1.02 1.9¢ 5.51
s_ldej 7.71 5.8¢ 7.42 9.5¢ 0.0¢ 25.4¢ 0.4 0.72 2.7¢
s_nc 0.6 0.0C 0.45 1.0¢ -5.51 5.2t 2.01 0.3¢ 4.6¢
s_fe 0.1% 0.12 0.1¢ 0.21 -0.01 0.5C 0.4¢€ 0.9C 1.9¢

* Ratio of standard deviation to me

Statistic for dispersion’ coefficient of variatiohas drastically improved. Besides,
distribution of variables has generally approxirdateormality. Table 10 contains
analysis of linear relations between each modehkbe, based on Pearson’s correlation

coefficient.

Table 10 — Parametric correlation coefficients beteen model variables (scaled bipvce)

Pearson's
s gl s _ninv s_npl s_ldep s nd s fee

S_ninv 0.706

s_npl 0.782 0.587

s_ldep 0.995 0.681 0.766

s_nd 0.551 0.778 0.474 0.532

s_fee 0.968 0.710 0.788 0.973 0.580

S_gw 0.727 0.654 0.623 0.720 0.559 0.786

R’ 0.529 0.428 0.388 0.519 0.312 0.617

* Coefficient of determination resulting from simple lime@gression o6_gw against each independent variable
(e.q. regression equation: gw = a + p s_gl + ¢, when independent variable is gross loans scalebvog
based on correlation coefficient.

Again, the sign of all model variables correlatmefficients is positive. After applying
the scaling factor, the best individual predictemowfee presenting a coefficient of
determination substantially higher thgh(unscaled) presented before (0.617 vs 0.364).
However, strong correlation coefficients pointedobe for gl, Idep and fee are now
slightly higher (above 0.9). Such fact alerts tog strong possibility of the presence of

multicollinearity on multiple linear regressionhid possibility is discussed ahead.

Table 11 shows multiple linear regression resutddénding, borrowing and combined
models. Adjusted &for each model is presented on last row.



Table 11 — Coefficients of multiples linear regressns, including Huber-White robust t-statistics

Lending model (31) Borrowing model (32) Combined model (30)
Variables -statisti -statisti -statisti
Coef. t -statistic Coef. t-statistic Coef. t -statistic
(p value) (p value) (p value)
. 2,46 2,22 0.67
(year dummles’) 0.461 (0.016) 0.366 (0.022) 0.100 (0.314)
1.69 2.33
s gl 0.024 (0.093) - - 0.039 (0.020)
. 4.98 3.88
s_ninv 0.221 (0.000) - - 0.192 (0.000)
-1.49 -2.13
s_npl -0.388 (0.136) - - -0.570 (0.034)
0.06 -1.64
s_ldep - - 0.001 (0.952) -0.038 (0.102)
4.25 0.63
s _nd - - 0.222 (0.000) 0.034 (0.529)
2.74 4.15
s _fee - - 2.200 (0.007) 3.132 (0.000)
Adjusted F 0.638 0.602 0.664

* Corresponds to coefficient and statistic averaell dummy variable

Analysis of variance assures that at least one hef ¢oefficients associated to
independent variables is significantly differendrfr zero. Huber-Whité-statistics are
presented to control for signs of heteroscedagtipinted out by White test previously
performed. Multicollinearity diagnostics is presshbn table 12.

Table 12 — Multicollinearity diagnostics: Variancelnflation Factor (VIF) and Tolerance

Lending model (31) Borrowing model (32) Combined mdae)
Variables VIF Tolerance VIF Tolerance VIF Tolerance
s_gl 2 0.291 - - 20 0.049
S_ninv 2 0.446 - - 3 0.315
s_npl 2 0.403 - - 3 0.376
s_ldep - - 8 0.131 14" 0.070
s nd - - 1 0.727 2 0.490
s _fee - - 7 0.145 7 0.135

* A VIF greater than 10 signals for potencial prese of multicollinearity among independent
variables.

Independent variables gl ands_ldeppresent a high variation inflation factor (VIF),
greater than 10, which indicate that multicollingars a threat for combined model



reliability. This feature is compliant with high rcelation coefficient detected earlier on
this section between the referred variables (0. 9%ee table 10). Such condition is
highly undesirable for regression applicability, aeefficients may be distorted amnd

statistics underestimated.

This strong relation between those variables wasebed. This fact is symptomatic of
the way banks raise funds for lending operationgpd3its from customers are
commonly the cheapest source of funding, which baeklirect to interest generating
assets, such as loans. This process represertadit@nal intermediation role of banks
in the economy, so a link betwesngl ands_ldepwas expected. These two variables
also signal for the intensity of the interactionvilesen customers and banks. On this
course, table 10 shows that there is also a strelagjon betweers_feeand boths_gl
ands_ldep suggesting that these two latter generate notiaterest flows but also fee
income, usually arisen from services that custorasksto banks perform for them. This
is true despite fee income is not linked to speafounts of loans or deposits, unlike
interest income. Nevertheless, it seems that dgioeldetween the magnitude sffee

and of the balance variables,glands_ldep persists.

In case of multicollinearity, statistical theoryvaésks to eliminate one of the conflicting
variables, since they explain the same portionegethdent variable’ variation and, as
such, are duplicated on the linear regression @quaAs an alternative, statistical
theory also suggests that a principal componenysisaaggregating_glands_ldepin
one single factor as independent variable, woullyesthe multicollinearity issue,
preserving both variables explanatory powersogw Table 13 contains a comparison

of alternatives cited above.



Table 13 — Regression coefficients of alternativeokitions for multicollinearity potential presence

on combined model (30)

Supressing_ldep Supressing_g| Including factor Initial combined model
(year dummies)  0.085 (01.'33275) 0.251 (Ol.f:1) 0.254 (01.;3106) 0.100 (095174)
s gl 0.018 (01.'13828) - - - - 0.039 (55230)
s_ninv 0.207 (51.'(;[080) 0.229 (51.'08(?0) 0.192 (51.5:0) 0.192 (0?1)8080)
s_npl -0.486 (('f(')%é) -0.381 ((-)%i5253) -0.404 ((_)%ii;) -0.570 ((_f(')éi)
s_ldep - - -0.007 ((')%%%) - - -0.038 (cﬁ%i)
s_nd 0.041 (09Z§5) 0.040 (00.'1548) 0.042 (09;173?2) 0.034 (095239)
s fee 2.636 (0375020) 2.845 (037580) 2.657 (0375030) 3.132 (51.6150)
Factor T - - - - 0.164 (00.'73 167)
Adjusted R 0.661 0.659 0.659 0.664

* Corresponds to coefficient art -statistic of all dummy variable
t Factor obtained on principal component analysisis_gl ands_|dep, with 98.9% of variance

Suppressing_glor suppressing_ldepdo not comply with theoretical model neither do
reveal to be statistically nor significantly adwageous. Initial combined model
outperforms alternative solutions regardsgyl ands_ldepreveals to be consistently
not significant (eliciting the possibility of mutollinearity being underestimating its
statistic). Thus, none of the variables will be omed from the linear regression
equation of the combined model, because such puoeedould have greater impact on
the interpretation based on the underlying thecaktmodel than the impact of
duplicating the effect of two variables on theistatal analysis of the empirical results.
Regression including the principal component revéaé latter not to be significant on
explainings_gw Thus, analysis of results on the following seattiagll anchor on initial
combined model, providing the awareness of thdiedrlimitation.

Scatter plots of regression residuals for the coedbimodel provide a straightforward
method to assess regression assumptions integigyre 1 present a plot of predicted

values ofs_gwagainst residuals and a normal p-p plot of statided residuals:



Figure 1 - Regression residuals plots: financial agts marked-to-market
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The plot on the left evidences (1) normality ofoes; as residuals range is about [-2.5 ;
3.0] (plot on the right confirms it); (2) linearjtylthough there is no trace of a curve
(the slope tends to be a bit negative but veryectoszero); (3) heteroscedasticity, as the
spread of residuals is slightly larger when prestictalues are higher than when these
are lower. Remember that the heteroscedasticityepteon this analysis is held as the
most correct specification for the data, as weididas been adequately considered.
However, the persistence of this situation indigdteat an unconsidered and relevant
element, that interacts with an independent vagiadohd is not part of regression

equation, may exist.

4.5.2 Financial assets not marked-to-market

Empirical estimated equations below reflect thengeaintroduced by weighted least
squares appliance on equations (27), (28) and (20§ scenario where book value of
net financial assets is biased:

Combined model:

S_gW =apycet Oniny S_NINV +ag S_gl +anp S_NPl +ang S_Nd +agepS_ldep +

+ atee S_fee + year dummieg33)
Lending model:

S_gW =apycet Oninv S_NINV +ag S_gl +anp S_NpH year dummies (34)



Borrowing model:
S_QW =apvcet ond S_Nd +agepS_ldep +asee S_feer year dummies (35)

The above equations diverge from the ones on tletosebefore because of the
introduction of a standard intercepi,9. As referred before, such inclusion modifies
interpretation of empirical results, as equatioB8),( (34) and (35) incorporate an
implicit market-to-book value ratio, and remainingefficients on each independent

variable represent incremental value added by eacable to that ratio.

Multiple linear regression results for lending, fmaving and combined models are

presented on Table 14, where Adjustédd® each model is outlined on last row.

Table 14 — Coefficients of multiple linear regressins, including Huber White robustt-statistics

Lending model (34) Borrowing model (35) Combined model (33)
Variables Coef. t(pst/aa::ii(): Coef. t(ps:z:zt;c): Coef. t(pst/a{;it:):

(intercepty 0.495 (02, 33375) 0.259 (01,’12765) 0.477 (02,623?1)
s_gl 0.024 (01,66991) - - 0.039 (02,5’169)
S_ninv 0.220 (04,5(?0) - - 0.192 (5'&70)
s_npl -0.391 (c_)%i53?1) - - -0.577 ((_3?61352)
s_ldep - - 0.017 (01,’15228) -0.038 (;i%i)
s_nd - - 0.164 (05' ’(?060) 0.034 ((;), '56239)
s_fee - - 3.539 ((?";020) 3.153 (OA:bl()?o)
Adjusted R 0.255 0.251 0.309

* Corresponds to coefficient and statistic averafgell dummy variable

Table 15 contains multicollinearity diagnostics fagressions of table 14, with no

indication of any possible problem.



Table 15 — Multicollinearity diagnostics: Variancelnflation Factor (VIF) and Tolerance

Lending model (34) Borrowing model (35) Combined md@8)
Variables VIF Tolerance VIF Tolerance VIF Tolerance
s_gl 1 0.754 - - 2 0.405
S_ninv 1 0.688 - - 2 0.486
s_npl 1 0.794 - - 1 0.743
s_ldep - - 1 0.780 2 0.427
s_nd - - 1 0.929 2 0.611
s _fee - - 1 0.780 1 0.763

Subsequently, figure 2 presents a plot of predigtddes ofs_gwagainst residuals and

a normal p-p plot of standardized residuals.

Figure 2 - Regression residuals plots: financial agts not marked-to-market
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Although presenting higher density around its centeft component of figure 2
strongly resembles to homologous figure 1, so contam®s concerning residual
analysis for figure 1 also apply to the one above.

4.6 RESULTS ANALYSIS

This section encloses the linkage between the gdnakemodel and the empirical tests,
presented on sections 3.1 and 4.5, respectivelyer@atly, current analysis will also be
divided according to the acceptance or rejectiorthef assumption that net financial
assets are marked-to-market. This section alsadesl suggestions over economic

implications of results.



Although this analysis includes comparisons with LB€sults, it is pertinent to

remember that empirical tests on this study wepieghto a Eurozone banks sample on
2000-06 period, differently from what BCL did: thesample represented US
commercial banks on 1991-2000 period. Hence, eogbigerformance of both studies

is not directly comparable due to the effect ofenhyng data fit.

Additionally, BCL variables construction was seVgrdimited by information
unavailability, specificallys _fee (based on an aggregate of non-interest income to
represent fee income) aisdnpl (considered only non-performing loans on defaoit f

more than sixty days).

4.6.1 Financial assets marked-to-market

This section is strictly meant to provide an insighhow the model behaves when this
central assumption would be observed, by compasitigg BCL results. A thoroughly
analysis of coefficients meaning will be disregardd this point and remitted to the

next section (4.6.2), since this assumption has bewpirically disproved.

The following table compares results achieved anti@e 4.5.1 with BCL results, for

the three models — lending, borrowing and combined.



Table 16 — Comparison of empirical estimated resudt with BCL results, assuming net financial

assets are marked-to-market

Lending model Borrowing model Combined model
variables (31) BCL (32) BCL (30) BCL

(year dummies) 0.461 1 -12,485 t 0.366 1 -13,523 0.100 -12.465 t
s gl 0.024 0,138 - - 0.039 0.048
S_ninv 0.221 t 0,011 - - 0.192 t 0.002
s_npl -0.388 -1,794 1 - - -0.570 1 -2.081 1
s_ldep - - 0.001 0.066 1 -0.038 0.049 t
s nd - - 0.222 t 0.128 t 0.034 0.085 t
s _fee - - 2.200 t 1.706 t 3132 t 1.567 t
Adjusted R 0.638 0.620 0.602 0.633 0.664 0.652

* Corresponds to coefficient and statistic averafall dummy variable
t Indicates statistically meaningful coefficientiemtes (Huber-White robuststatistics greater than2), at
0.05 level of significance

BCL concluded there was no indication that lendiregild be a value-creating activity,
since coefficient ons_ninv was statistically insignificant — therefore, neewn
investments on loans were not considered as pesitet present value investments.
Eurozone banks empirical tests retrieved the exagbsite result, given that coefficient
on s_ninv was the only significant variable. This suggestat tlinear information
dynamics might be inadequate for modeling Eurozbaeks accounting policies
regarding loan loss allowance (sircgyl ands_nplcoefficients were verified to be not
significant), but recognizes the value arisen froeh new investments on loans and its

growth ability, not captured by its book value.

Concerning borrowing model, BCL concluded that cdeposits intangible were an
important unrecorded asset for banks. The presady secognizes that new deposits
may be stated as positive net present value inesgndue to its influence on fees
received from services provided to customers. Hawethe level of lagged deposits
turned out to be statistically insignificant, leaglito the notion that book value of

deposits matches its market value.



The combination of lending and borrowing leads tooafirmation of value-creating
ability of lending activity. Borrowing activity ionfirmed to be a fee-generating
activity, rejecting deposit taking as a determini@mtthe creation of unrecorded value
for the bank.

4.6.2 Financial assets not marked-to-market

The following analysis encompasses an interpretatioestimated coefficients for the
multiple linear regression of the combined modetoading to the modified empirical

model that rejects the assumption that net findmsisets are marked-to-market.

Lending and borrowing models can be directly irddrfrom the following analysis. To
simplify it, the specific results for those two lsi@d activities will not be presented or

discussed here.

Benchmark analysis

Table 17 presents the estimated coefficients obthon section 4.5.2, against the ones
obtained in BCL. For this matter, it is importaatlde aware that comparable results in

BCL for this study correspond to a subset of U§ddranks sample.

Adjusted R indicated on table last row suggests, at firshgga that this study empirical
evidence does not outperform BCL on an overall 9&3i309 achieved on Eurozone
banks sample against 0.370 achieved on US lardesisample).

Such means that the model performed best on a ttiSgstor that given period, but at
the expense of a reduced set of variables. Cusiptisbse significant independent
variables ares_feeands_npl which were, as referred previously, limited pesxfor the

desired theoretical variables.



Table 17 — Comparison of empirical estimated resutfor combined model (Eurozone banks) with
BCL results (US large banks), assuming net financiaassets are not marked-to-market (including
Huber-White robust t-statistic)

Coefficients H-W t -statistics Sign

Variables Eurozone USlarge  Eurozone USlarge  Eurozone US large

bank: bank: bank: bank: bank: bank:
(intercept) 0.477 0.697 2.20 5.67 + +
s gl 0.039 -0.012 2.36 n.s. + -
S_ninv 0.192 0.035 3.87 n.s. + +
s_npl -0.577 -1.525 -2.15 -5.22 - -
s_ldep -0.038 0.005 n.s. n.s. - +
s nd 0.034 0.029 n.s. n.s. + +
s_fee 3.153 1.859 417 10.90 + +

Adjusted F 0.309 0.370

* Corresponds to coefficient and statistic averagall dummy variables

n.s. stands for not significant at 0.05 level, whenffioent estimates' associated Huber-White robust

statistics are lesser thar
The number of estimated coefficients with statétisignificance resulting from
Eurozone banks sample is greater, allowing for @ader extension of coefficients
interpretation. Moreover, coefficient an nplfor US large banks sample (-1.525) was
inconsistent with combined model specificationacsiit exceeded 1. Eurozone banks
sample, in turn, gets beyond that caveat and piesenegative value of -0.577 for that
coefficient, which complies with model terms. THagt confirms that proxy variable
used for non-performing loans on BCL is biased @ujesince model performed

coherently on Eurozone banks sample.

Signs are consistent across samples for statigtisiginificant coefficients. Exceptions
goes tos_gl ands_ldep which revealed to be not significant under USydabanks
sample (this latter was also not significant urilerozone banks sample) and presented

a strong correlation on Eurozone banks sample.

Intercept interpretation

Coefficient on the intercept states for the vamatof market value to book value of a
bank (0.477), which corresponds to a market-to-b@tio of 1.477 for all net assets
(operational and financial) on banks balance shies value carries the confirmation
about the inadequacy of the assumption of net filshassets being marked-to-market,



which required that the intercept coefficient woudd null, forcing market-to-book

value multiplier to equal 1.

The market-to-book ratio of 1.477 for Eurozone lsasample compares with a ratio of
1.697 for US large banks sample. The discrepantydssn samples may be explained
by a better macroeconomic environment on the Uiduhe 1991-2000 period than on
Eurozone during the 2000-06 period.

In fact, a major regulatory change on banking inguswards flexibility and mobility
of banks occurred about the same time on US andaEthe beginning of the 1990s,
promoting the liberalization of financial marketsnda facilitating geographical
expansion. This deregulation process allowed bdokdower liquidity risk through
diversification of loans portfolio and of deposhase. In result, major mergers and
acquisition operations took place, acceleratingsobdation of banking industry, which
led to significant efficiency gains, substantialtgreasing competition. In the process,
new products and services were introduced to mairsiad amplify customers’ base,

which increased non-interest income weight on bapkicome.

Such events occurred more markedly on US than onBadking activity is closely
connected to the overall performance of the econoamg as US economy had a
stronger performance on the mentioned period,lowad for US banks to present a
remarkable growth pace. US banks strategy has tsegn aggressive and strongly
leveraged since, actively focusing on riskier asseith high rates of return (e.g.
emerging markets) and less collateral guaranteleishvsteered toward greater revenue
efficiency. In a 2003 Deustche Bank Research patitin, twelve US banks were on
the world’s top-twenty by market capitalization fptwo Eurozone banks and four UK

banks were on that list).

However, it also may be argued that US banks a¢seeficiated of internet start-up’s
euphoria on the US stock market at the middle-en#l991-2000 period, which may
have influenced their market value to fictional dlsy away from accounting
information. Nonetheless, the discrepancy of markdiook ratios is naturally

accepted, given the facts cited above.



Parameters inference

Lending and borrowing components of the combineddehoreport significant
coefficients, allowing to infer about boundaries fsarameters imbedded on those
coefficients, as they relate to each other. Farphogoose, assume (i 4.44%, that is,
the risk-free rate corresponds to the compound ohthe annual average of 10-year
government bond vyields, issued by Eurozone coumnbwer the 1999-2006 period (the
weightings are based on each country's nominak stbgovernment bonds of around
10 years' maturity), and (iiyy = 97.8%, derived from an average ratio of non-

performing loans over total loans of 2.2%, dedudtech sample data.

Table 18 contains a relation of combined model'sapeters, complying with

theoretical model restraints and conjecturing anftlowing extreme situations:
a) Loan loss allowance is unaffected by the le¥egross loansdg = 1);
b) Growth of net new investments in loans is pasiw; > 0);
¢) Growth of new deposits is positivegf > 0);

d) Growth of new deposits is less tHem | (wgg< 1 + ).

Table 18 — Parameters estimation based on regressiestimated coefficients (assuming net financial

asset are not marked-to-market) and combined modé¢heoretical restraints

N Lending activity Borrowing activity Admitted
Activity Parameters . . . . :
Scenario @)  Scenario b) Scenario c)  Scenario d) interval
| 4.44% 4.44%
I Y1 97.8% [0,1]
r 7.05% 6.79%
Lending O 1.000 0.962 [0,1]
0 npl 0.462 0.424 [0,1]
i 86.63% 103.70% - - [0, 1H]
ryf 4.61%
. o g 79.0% [0,1+]
Borrowing +
W 14 0.068 0.070 [0,14]
g 0.000 1.044 [0,1+]

* Based on external data (source: ECB - Eurostat)
T Based on not significant regression coefficiet8.05 significance levedie, anda.,q)



Scenario a) is limited by the upper boundigf Scenario b) sets the minimum value for
wii ; on 148.708, since a negative value returned f(@dm r, y; — 1) component
overwhelms the lowest acceptable value dgr(which is zero). Three decimal places
are used for this purpose and tigf r; y; on scenario b) equals 1.001 to emphasize that
(@,1 11 y1— 1)is greater than zero. Scenario c) and d) areduirly theoretical restraints
on wgq and involveswyy computation. Interval for loan loss accountinggpaeters g

and dnp) is directly backed out from a system of two edret formed by model
specification of coefficientay andanp. Values for parametersandw;; result from that

system solution along with a third equation (magjedcification of coefficieninin,):

Figure 3 — Scenarios for lending model parametersased on retrieved empirical coefficients

g =Py riy; - dg ot =i Oppi  — Ty Fp ¥
a) 0.03% = 1.03% — 1.000 0577 =) 0462 0 — 1.03%
by 0.03% = 1.001 - 0962 057 =) 0424 % — 1.001
Oy =i @y P % fdply, - 1)
al 0192 = 4 B76 * (1.0329 — 1000
by 0192 = 148708 ¥ {1.001 - 1.000%

Parametersy andws are directly backed out from model specificatidrug, andasee ,
respectively. Similarly to loan loss accountinggmaeters, intervals for parametesg

andwqq Were backed out froma,g, considering extreme possible valuesdqs.

Parameters interpretation

Concerning loan loss allowance accounting polity,determinants result from levels
on gross loans and non-performing loans — see iequéltl). The proportion of non-
performing loans that contributes to loan lossvedloce figure &) lies in the interval
of [0.424 , 0.462], which oddly means that lessntimalf of non-performing loans
amount is being set aside as a provision. On therdtand, the alternative determinant

of loan loss allowancgl - Jy) is very close to zero (interval of [0 , 0.038]).



Nevertheless, table 9 discloses the disproportiongagross loans mean and non-
performing loans mean — 11.30 and 0.25, respeygt(gelled bybvce. Translating the
interval of 6y anddnp to average values scaled byce the major contributor to loan

loss allowance is gross loans for about 74% ofdinge of the interval:

Figure 4 - Scenarios for loan loss allowance accotimg policy parameters

ally, =(l-8g) * gy 1+ dpy T wpl,
a) 0116 = 0000 * 1130 4+ 0462 * 023
0.116 = 0.000 + 0.116
by 0535 = 0038 * 1130 + 0424 * 025
0.535 = 0.429 + 0.106

Loan loss allowanceal];) is positioned over the interval [0.116 ; 0.53&aled bybvce
Adding up this information, loans portfolio quality Eurozone banks may be assessed
by an average ratio of non-performing loans ovélttmans of 2.2%, corresponding to
an average ratio of coverage by provisions from 4&%scenario a) to 214% on

scenario b).

The interval of [0.424 , 0.462] for non-performithgans contribution for loan loss
allowance §np) is considered to be unexpectedly low. Since trsse of loans are
overdue, it was expected an evidence that neanadtperforming loans would be
provisioned, as default risk is dreadfully high tbese items. But if a scenario where
onpl €quals 1 is considered, along with retrieved \alfioe coefficientsug andanp, the
restraint fordy is unobserved because this parameter would extcedus, scenario a)
encompasses the maximum allowed valuedfgy although it seems insufficient and
rather discretionary for a loan loss accountingigyolcontrasting with recent risk

assessment methodologies mentioned in section 4.2.

Moreover, the present value of interest generayecubrent performing loansp(; r; y1)
has substantial importance on defining goodwilhcsiits final effect on goodwill is

positively influenced by the level of gross loaasd negatively influenced by the level



of non-performing loans. On scenarios a) and kg, ithplied interest rate on loans
denotes a marginal rate of [2.4% , 2.6%)] over tblefree ratel) and a marginal rate of
[2.2% , 2.4%] over the interest rate paid on ddpdsj).

New investments on loans_(niny are considered to endorse positive net presdaéva
to the bank, judging by,in. Its market value is, on average, 0.669 timestgreéhan its
book value (0.477 + 0.192). The inferred intervialalues where the growth parameter
(wii) may be positioned, derived from scenarios a) lands [87% , 104%]. Over this
implied growth rate interval lays the interpretatibat positive net present value of new
investments on loans is rather motivated by itsmgnoability than by the interest

margin it generates.

Concerning the borrowing component of combined mdtere is only one significant
coefficient (. Coefficients ons_ldep and s_nd were verified not to add any

statistically significant contribution far_gwexplanation.

Coefficientasee represents the effect of net present value agdsdcia the persistence of
fee income to the next period and it retuned a higgh positive coefficient (3.153). Yet,
it was expected a simultaneous association of scehtribution to statistical
significance of the level and renewal of depos#sidepands_nd respectively), on
behalf of the relationship between customer savargs the bank. Unlike BCL, which
suggested that core deposits intangible were aoriapt unrecorded asset for US large
banks, the empirical evidence on Eurozone bankgadtes that deposits level is not
perceived as a value driver that creates goodustindtively from the remaining net
financial assets. In fact, the not significant ¢icefnt ons_Ideprevealed to be negative,
signaling for its influence on the equation asability. This suggests, according to
theoretical model, that banks are supporting a thegapread on customer deposits,
where the interest rate paid to customers (4.6X4)igher than the risk-free rate at
which banks reinvest those funds (4.44%). Coefiicen s_ndis also not significant,
indicating that new deposits do not represent amdit interest margins, and do not
generate additional interaction with customers,irdyythis potential source of fee
income. Conformingly, only 7% of new deposits igemed to have effect on fee

income (vsg), regarding scenarios c¢) and d).

Hence, considering the lack of empirical evideneerdhe association of deposit-taking

with fee income, the notion that lending activity the vehicle sustaining the



relationship between customers and Eurozone baalkergy additional strength. Fees
received from services provided to customers maedrom lending activity, namely
under customer loyalty programs that benefit boei@mwwho have, for instance, signed

other financial products at the expense of a reolicin loans interest rate.

Further analysingiee the value retrieved from empirical tests for Eamee sample
clearly surpasses the coefficient presented onddge Ibanks sample (3.153 vs 1.859).
Bearing in mind that Eurozone banks were considaréag on efficiency comparing to
US banks, the higher coefficient for Eurozone sa&ngphfirms that market investors are
expecting a greater growth rate of fee income thakJS large banks sample. Singeg

IS not recognized as a significant contributor éxplaining goodwill, the absolute
amount of fee income is held as an indicator aireifee income, pointing to the notion
that there is a substantial growth margin for Earez banks, comparing to US large

banks sample.

Besides that, coefficient of US large banks samyae associated to a proxy variable
for fee income, due to data unavailability. Thabxy variable corresponded to non-
interest income on BCL, which is an aggregate withltiple sources besides fee
income. Thus, a bias on linkage between theoreticalel and empirical results may be

present on US large banks sample.



5 DISCUSSION AND RECOMMENDATIONS

Previous sections presented a work developed oeraige that theoretical models must
be empirically proven and, conversely, that emplremalysis must be strongly linked
to theory, so results may be provided of full magni

5.1 MAIN CONCLUSIONS

The main conclusion of this study grants a diresponse to its purpose: the model is
now successfully tested on two different samplebijclwv were retrieved from two
different financial settings, and although specditails did not converge, the model

behavior was consistent, presenting a comfortael lof reliability.

Notwithstanding, a central assumption of the mgateled not to be possible to hold,

since empirical results were evident to show tletfimancial assets are not marked-to-
market. Nowadays banks offer multiple products semices to its customers, resulting
on increased diversity of their balance sheet. &mebination of lending and borrowing

activities is thus verified to encompass a limisedpe of banking business. Goodwill is
inherently affected, according to model definitisrhich means that banks market value
comprises other sources of value that are not peteaimed on the model. This model

caveat was early detected and empirical resulte aealyzed under that notion.

Eurozone banks showed that the source of goodeslirhostly on lending activity. Net
new investments on loans are perceived as posigveresent value investments, while
borrowing activity, as defined in combined modehed not endorse significant
explanatory power as a whole, contrary to what feaad on US large banks sample by
BCL. Specifically, deposit taking does not endoasklitional value beyond its book
value; nevertheless, fee income garnered throughndial services provided to
customers is recognized to incorporate future vairee it is expected that the
relationship between the bank and the customerreadiResults suggested that fee

income is further connected with lending activitgn with deposit taking activity.

Furthermore, empirical evidence has raised somesgssver loan loss accounting as
defined in the model. The level of non-performinmpris set aside as loan loss
allowance, resulting from model covenants, is aber®d to be rather insufficient, given



that loan losses is a profoundly regulated matteEorozone and that defaulting is the

innermost concern regarding banking business risk.

Simultaneously, this work enables an increased rstalaling over accounting role on

banks valuation. It is clear that there is a suligthgap between the information that
bank accounting is able to provide and the faiueabf a bank, as perceived by the
market. Yet, along with standards evolution towageti€losing that gap, this line of

work makes possible to successfully identify angeptint value drivers within banking

business. Throughout this study, lending and bamgvihave been labeled as the key
value-creating activities for a bank, granting fean the intermediation role of banking
in the economy. Model expansions to other conctirbamking activities surely will

capture the source of value on a greater extesyggested ahead on section 5.3.

5.2 LIMITATIONS OF THE STUDY

Net financial assets were verified to be not maticecharket, which consists on the
major model limitation. This limitation is directlyaused by the early designation of the
value-creating activities of a bank — lending araréwing. This step implied the
definition of net operational assets for each #gtivassuming by default that the
excluded net assets were all financial and, thesgfoarked-to-market. Following what
was mentioned before on the main conclusions, thadmess of that definition was
undersized, considering the full scope of todagsking business. Banks balance sheet
encloses net assets which should be considerepeaational (as suggested on the next
section), observing its particular cash flow dynesmand translation of cash flows into

accounting accruals.

Moreover, empirical tests were performed smoothbyvgling uncompromised results.
However, given the number of firm-year observatiwothin the Eurozone on the initial
set retrieved from CGFS database (prior to samginogess), the expectation would be
that final sample would match up to BCL sample (ab®.8 thousand firm-year
observations). However, database led to a 302 year- observations’ sample,

substantially less than BCL, but adequate forsttasl inference.

The missing data for Non-performing loans varialsés the foremost cause for sample
size reduction. It imposed a consolidation of CG&% Worldscope (Thomson

Financial) databases on this specific accountingsme, indicating that this kind of



information is generally not available for publicat, despite of its importance as an
indicator for loan portfolio quality. Additionallygas noticed on section 4.6.2, deduction
of non-performing loans contribution to loan lofiswance questioned the fit of model

specifications and empirical evidence.

Furthermore, the sample encompasses a transitioadpacross Eurozone regarding
IAS/IFRS adoption on January®,12005. While the impact of this transition was
scrutinized on section 4.2, an unforeseen issuétreixjst, albeit there is a belief that its

effect should be minimal.

5.3 DIRECTIONS FOR FUTURE RESEARCH

This section introduces two concrete directionsefigquansion of BCL combined model.
An extension of borrowing model is suggested andrapletely new activity, regarding
investment in securities, is proposed. This laisemdependent from other activities,

facilitating integration on an expanded combinedieio

Borrowing model extension

Borrowing model design is partly settled on a gen@remise that fee income is
influenced by the intensity of interaction betwdxamks and its customers, measured by
(1) the level of lagged deposits, (2) new depoaiisime and (3) a survivorship term.
Additionally, the ability of paying less interesy bhose deposits than the risk-free

interest rate also creates value for the bank.

However, fee income encompasses a broad varietpuwites. On a retail perspective,
initial model configuration is mainly correct, asdividuals tend to exercise a greater
volume of transactions with the bank that holdsrteavings/investments. Yet, on a
commercial perspective, that configuration is inptete. Companies nowadays are
severely pressured by growth compromises, whict teamajor fund requirements in

order to pursuit investment plans for positive petsent value projects. These fund
requirements are supposed to be fulfilled in sdweeys. Democratization of capital

markets has motivated companies to directly raised$ through debt issuing or

securitization, reducing dependency from traditidraanking borrowing.

Following that evolution, banks nowadays are insirggly focusing its business on

financial services and advisory, causing fee incaraght on earnings to progressively



balance with interest income weight. Central pahthe argument is that this sort of
involvement with customers (mainly corporate) ist riotally captured by those

accounting measures mentioned befarddepands_ndwere verified to be irrelevant

on explaining goodwill for Eurozone banks samp&pecifically, operations to fulfill

fund requirements such as the ones referred alrevesaally backed up by guarantees
or loan commitments, which are not considered parftial statements; rather, they are
classified as off-balance sheet items, translatngtingent assets/liabilities. Banks
provide financial and transactional support to éhaperations through transaction-
facilitating, market-making or underwriting, andache fees according to transaction’s
complexity, volume and risk. As with deposit-rethieems, off-balance sheet items are
not directly related to the amount of fee incommestéad, their level and growth ability
are indirectly influencing fee income, embodying timteraction between customers

(again, mainly corporate) and banks that triggesfe

Hence, the inclusion on borrowing model of a vdaabat captured the growth ability

of relevant off-balance sheet items should be clamsd on future expansions.

Proprietary trading activity

As banks are facing increasing competitivenesstaeapital markets globalization and
openness to a larger number of clients, interesinte is no longer the bulk of banks’
earnings, as customers (mainly corporate) arenge#asier access to funds. In result,
fee income has already been mentioned as an inmpoaiéernative for income.
However, notwithstanding interest and fee incoméhial main source of income is

relevant for banking earnings structure — investsi@nsecurities.

Banking activities, as postulated so far, haveegjarded the role of security portfolios
on banks operational activity. This key item hage¢hsignificant contributions: (1)
provides great flexibility on asset liquidity mamsagent, leveraging the asset-liability
synchronization and facilitating short-term as wasllong-term financial planning; (2)
enhances asset profitability, by garnering boteredt (mostly through debt securities)
and dividends (mostly through equity securitiesdjusted by portfolio risk
management; and (3) permits recognition of gaiss#e resulting from market
variations when timing is suitable, that is, itoals postponement of transactions to

future favorable market windows.



Security portfolios are usually segregated in tevdrading portfolio and an investment
portfolio. Trading portfolio incorporates securstiethich (1) are intended to be held for
a short-term period, focusing on taking advantaenarket variations, or (2) are in
custody in result of an underwriting operation #oicorporate customer (typically an
equity or debt issue) or for individual customensr(mally an investment under the
premise of high liquidity for the customer). Acctimig standards generally recognize
fair value variations of trading portfolio directbn earnings, what compels banks to be

quite selective on this portfolio composition.

In its turn, investment portfolio incorporates seies which are intended to be held for
a long-term period. Usually, these investmentscarsidered to be strategic and present
a lower risk level than trading securities. Accangtstandards generally recognize
realized fair value variations on earnings and aliwed fair value variations on equity

as a revaluation reserve.

A set of variables representing security stocks aad investments on securities,
capturing the cash flows dynamics involved wouldvmte an interesting insight for

value creating ability of this activity.

Finally, this activity proposed designation — piiefary trading — is meant to distinguish
from other financial services which banks provide dustomers — namely asset

management.
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