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1. Introduction

The man objective of this paper is to provide a framework to empiricaly assess the
issue of asymmetric information in banking. While the theory of finandd intermediation hes
been substantialy reshgped in the past 20 years with the advances in information economics
the extent to which asymmetric information is rdevant for the banking firm has rardy been
questioned empiricdly. The semina contributions of Ldand and Pyle (1977) and Diamond
(1984) on the exigence of financid intermediaries, and those of Bryant (1980) and Diamond
and Dybvig (1983) on bank runs have nourished the banking literature in a subgstantive way.
Banks and financid intermediaries are consdered as agents that play a mgor role in the
financid sysem as information intermediaries. They collect and process informaion namdy
about loan customers (Diamond 1984, 1991) which implies that they possess private
information. As such, market paticipants (outsders) should have limited ability to monitor
banks and market discipline in the banking indusiry should not play a prominent role.

Under market discipline (Hannery (2001)) market prices and returns reflect individua
bank riskiness because uninsured debt holders will require a risk premium from banks as a
compensation of the risk they have to bear. In return, banks have less incentive to increase
thelr asset risk to avoid a higher cost of liabilities and regulators can directly infer information
from the market to improve their assessment of bank risk. On the whole, the accuracy of
market discipline and the exigence of private information in the banking industry is purdy an
empiricd concern. Specificdly, this work examines the concept of private information held
by banks, and the extent to which market discipline in the banking industry can be improved.
This issue is of a mgor importance because the new regulatory framework proposed by the
Basd Committee on Banking and Supervison (2001) explicitly includes market discipline as
one of thethree pillars.

This study considers a sample of European listed banks and focuses on the behaviour
of bank stock returns and on the estimation of an empiricd variable to capture asymmetric
information. Specificdly, we test for the presence of abnorma volatility in bank stock returns
during periods of financid distress, which we try to link to a measure of asymmetric private
information in banking. We gdart by comparing the reaction of bank stock indexes and severd
other stock indexes to mgor events (news) worldwide affecting financid markets. For that
purpose we condder severd announcements dates during the 1997 Asian crises and the 1998
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Russan crises Under the private information assumption bank stocks should exhibit higher
volatility. Our findings show tha bank stock indexes were on average more volatile than other
indexes but that higher voldility cannot systematicaly be detected in individud bank stock
reurns. We then modd asymmetric information as the resdud of an earnings prediction
modd usng public information (mecro-variables and baance sheet and income satement
data) following the method proposed by Pak (1999). Severd proxies of asymmetric
information are then congructed which are used as regressors in a logit mode to explain
sgnificant shifts in sock price volaility. Tests are dso carried out to check for the robustness
of financid retios, which ae commonly used to proxy asymmetric information and
discrimingte among banks. Since pogdtive volaility shifts can dso be explaned by higher
uncertainty severd risk measures are dso introduced in the estimations. Our results show that
among the various risk and asymmetric information measures broadly used in the literature
market based measures perform rdatively wdl to explan voldility shifts Also, the proxies
that we construct to capture asymmetric information are able to detect higher bank stock
volatility.

The paper is lad out as follows. Section 2 describes the data and the choice of events
enabling us to carry out an event study. Section 3 discusses the gpproach that is used to study
the pattern followed by bank stocks and the method implemented to messure asymmetric
information. Section 4 presents the results of the empirica invedtigation and Section 5

concludes.

2. Data, method and choice of events

Our am in this sudy is to explore the information contained in market prices and
public financid datements (baance sheets and income datements). Our sample consds in
145 European banks established in 10 countries (6 for Austria, 6 for Belgium, 29 for France, 7
for Germany, 43 for Itay, 4 for Luxembourg, 8 for the Netherlands, 15 for Spain, 17 for
Switzerland and 9 for the UK) dl lised on officid European stock markets. The financid
ingitutions chosen to conduct our tests are commerciad banks and mutua and cooperative
banks. Daily stock indexes and individua bank stock prices, for the 1993-2000 period, are
taken from Datastream Internationd and annua income statements and baance sheets for
individuad banks from 1993 to 2000 come from Bankscope. Banks with discontinuoudy
traded stocks were omitted in our sample. Out of the 155 banks reported in Datastream
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international we diminated 10 banks. Because we are concerned with the link between the
pattern followed by stock prices and private information held by bank ingders we follow an
event sudy methodology initialy proposed by Fama et a. (1969) and later developed to
account for volaility forecasting by maket paticipants in the presence of conditiond
heteroskedagticity. We therefore need to sdect mgor innovations affecting European stock
markets. Because European banks were greetly involved in the Asan criss and the Russian

criss (BIS (1997) BIS (1998 (b)) we consder key events regarding these financia crisis.

2.1. Events

During the 90s, internationd lending to East Adan countries and Russa shaply
increased. According to the BIS, this greater involvement was mostly the fact of European
banks, particularly German, French and UK banks (see BIS (1997), BIS 1998 (b)). In Ada,
bank lending was mainly soread among South Korea, Thailand, Indonesia and Tawan and to
a lesser extent in Mdaysa As shown in table A1 in appendix, European banks were even
more heavily committed in Russa (respectively 89% and 66% of foreign bank lending for
1995 and 1997). Specificdly, German banks accounted for dmogt haf of Russa's foreign for
bank lending. Because European banks had accumulated large exposures in both East Asa
and Russa bank stock prices are expected to be very sengtive to economic events in these
two regions.

Table 1 presents important events of the Adan criss and the Russan crigs, as well as
extended backward event windows, selected for our study. For smplicity, we only considered
the most dgnificant dates and periods reported in most studies (BIS (1998 (@), BIS (1999),
Kho and Stulz (2000), King (2001)). The events we condgder for the Adan financid criss
indude the two widdy documented Stages of the criss'. The firs stage began with the
devaudtion of the Thai bath on July 2 1997 (ASIA2). This date corresponds to the beginning
of the financid panic tha soread to dl East Adan “tigers’ (Mdaysia, Philippines and
Singapore). The second stage began in late October 1997 centred on Hong Kong and South
Korea and spread to Indonesa and Taiwan. Financia turmoil occurred on October 22 in
South Korea and Hong Kong (ASIA3). On this same day Hong Kong raised officid rates
from 7 percent to 300 percent and Standard & Poor’s downgraded Kored's foreign causing a
massve outflow of capitd. In the case of the Russan criss speculative atacks agang the
Rouble began during the fird semester of 1998. The degpening of the financid difficulties led

1 King (2001) provides adetailed review of the Asian crisis.



the authorities to widen the band of fluctuation of the exchange rate and to suspend interest
payments on public debt on August 17 (RUSSIA2). The government stopped supporting the
rouble on September 1 (RUSSIA3).

Since the market might have anticipated the crises before the announcement dates, we dso
consder 2 extended backward event windows for each event date including respectively 15
days and 60 days (ASIAla and ASIA1b for the Asan criss and RUSSIAla and RUSSIA1b
for the Russian crigs).

Table 1. Sdected events and event windows of the Asan and Russan crises

Event date or event window Description

ASIAla: 16/06/97 - 30/06/97 Anticipation of thecrisis

ASIA1b : 01/05/97 - 30/06/97

ASIA2: 02/07/97 Floating of the Thai bath

ASIA3: 22/10/97 Financial turmoil in Hong Kong and South Korea

RUSSIA1a: 05/08/98 - 14/08/98 Anticipation of thecrisis

RUSSIA1b : 15/06/98 - 14/08/98

RUSSIA2 17/08/98 Modification of the exchange rate regime in Russia, and suspension of
interest payments on public debt

RUSSIA3 : 01/09/98 Authority stop supporting the rouble

2.3 Summary detigtics

Table 2 provides summary ddtigtics for financial statement and stock market variables
for our pooled sample of 145 individual banks from 1993 to 2000. Baance sheet and income
datement annua data and ratios provide information about bank sSze (log of total assets),
bank profitability measured by the return on assets, and deposits and loans as a percentage of
total assets. For each bank we computed the daily stock return over the same period (January
1, 1993 to December 29, 2000). The daily return is defined as R = log(P./P:.1), where B, isthe
price on day t. We dso computed a vaue-weighted bank stock index comprisng the 145
banks in our sample. Table 2 dso shows summary datistics on daily returns caculated with
our bank index (REVBANK) and daily returns on the European Market overal index taken from
Datastream International (REVMK)2,

2 |n Datastream International thisindex is named TOTMKEU and is the broadest index defined for Europe.



Table 2. The sample of banks summary accounting and market datistics (pooled sample from

1993 to 2000)
Mean Median c?teiri]:t?gi Minimum Maximum

Balance sheet and
Income statement ratios(%)
LOANS 57.69 56.17 1842 6.47 94.71
LIQUY 27.96 27.29 15.67 0.72 89.90
DEPOSITS 74.96 7851 15.09 221 94.14
MARKET_FUND 9.86 596 1193 0 69.70
ROA 0.83 0.56 184 -19.19 18.02
OVERHEAD 478 433 2.68 147 2857
NIM 2.65 243 138 0.10 1031
TA 58554.08 791526 122000 19.06 838000
Stock market variables (%)
R 0.073 0.063 0.082 -0.045 0.598
R tEU BANK 0.076 0.076 1139 -4.393 7.896
RItEUMK (index) 0.042 0.056 1121 -4.391 5571

LOANS = Ratio of loans to total assets; LIQUY = Ratio of liquid assets to total assets; DEPOSITS = Ratio of
deposits to total assets; MARKET_FUND = Ratio of market funded liabilities (bonds, securities > 5 years, mortgage
bonds, subordinated debt, hybrid capital) to total assets ; ROA = Ratio of net income to total assets, OVERHEAD =
Ratio of expenses (personnel expenses + other interest expenses) to total assets; NIM = Net interest margin defined

market stock index as defined by Datastream International.

2.3 Method and links with rdated literature

EUMK

value-weighted bank stock index calculated with our sample of 145 banks, R,

EUBANK

as (interest received — interest paid)/total assets, TA = Total assetsin millions of US $; R,

= Daily return on

= Daily return on overall European

The issue we address is relaed to the literature on efficient markets in the steps of
Fama (see Fama (1991)). The efficient market hypothesis dtates that dl prices fully reflect al
relevant information. This hypothess requires that stock prices adjust quickly and accurady

in response to new public information. A drand of this literaiure investigated the effect of
announcements and news on dock returns by following an event-study methodology. Event
sudies focusng on the presence of dgnificant abnorma returns have been widely applied to
study the behaviour of bank stocks. Among others Cornel and Shapiro (1986), Mathur and
Sundaram (1997), Kilic, Tufte and Hassan (1999), Besder and Nohd (2000) followed this



methodology to look at the implications of the internationd debt criss of the 80's or Latin
America currency crises of the 90's. A usud assumption under the abnormd return event-
sudy approach is that the mean of the didtribution is only temporarily affected by the event
and that the variance of returnsis supposed to be constant.

The approach used in this paper differs from these frameworks in severa respects.
Because modern banking theory and namely the contributions of Diamond (1984) and Boyd
and Prescott (1986) suggest that bank indders are likely to be in possesson of vast amount of
private information we condder that, under certain conditions, outsiders should not be able to
precisely estimate the impact of new piblic information As a consequence, the market should
not know the accurate price vaue reflected by the news and bank stock prices could therefore
experience high and perdgtent volatlity shifts. Hence, our purpose is to study the reaction of
bank stock volaility to mgor events and to test the private information assumption usng a
proxy derived from an earnings prediction modd. Our work is dso linked to the “excess
volatility” literature ((Shiller (1981), Campbel and Shiller (1987), Cuthbertson and Hyde
(2002)). The main objective of this literature is to assess whether stock prices are too volatile
compared to implied theoreticad stock prices and thus whether the market is efficient. Eden
and Jovanovic (1994) ague tha some of the voldility of stock prices in excess of
fundamentals may result from fluctuations in the amount of public information over time
Within a theoretical framework they show that the degree of information asymmetry can
influence stock prices when agents are subject to adverse sdlection. Whereas these empirical
or theoreticad works focus on equilibrium returns and volatlity or on the theoreticd link
between asymmeric information and volaility, our am is soldy to detect ggnificant
volatlity shifts in response to public information disclosure. Volatility shift measures are then
used to empiricaly study the reaionship between stock price behaviour and asymmetric
information. We therefore rely on an andytica framework which is widdy usad in the news
volatility literature discussed in the next section.

3. Measuring volatility and asymmetric information
3.1 Modding unexpected volatility shifts

The finance literature provides severad approaches to mode and forecast voldility in
financdid markets’. The most popular are the GARCH models proposed by Bollerdev (1986)

3 See Schwert (1990) for areview of aternative volatility models.



which are a generdized verson of the auto regressve conditiond heteroskedadticity models
(ARCH modds), introduced by Engle (1982). They present the advantage of incorporating the
time-varying properties of voldility. In this framework different methodologies are used to
examine the reationship between the rdease of new public information and the increase in
stock price volatility. Some works (Kane and Una (1988), Kane and Susme (1998) adapt the
regime switching mode proposed by Hamilton ((1989), (1994)) to event studies to capture
ggnificant permanent (regime dependent) deviations in the conditiond mean and variance.
Other gudies (Jones, Lamont and Lumsdaine (1998), Bomfim (2003)) build on the method
proposed by Andersen and Bollerdev (1997) to modd the dynamics of intraday voldtility.
Whereas these methods focus ether on regime changes or on time dependence, our am is
solely to capture trangtory devidionsin voldility.

We therefore rely in our study on traditiond GARCH modes in which we introduce a
dummy vaidble to take the event into account. Within this framework whereass voldility
persstence in stock returns is well taken into account, asymmetric effects cannot be captured.
Asymmetric or leverage effects were reported by Black (1976), Nelson (1990) and Schwert
(1990). These effects occur when unexpected drops in stock prices (bad news) increase
volatility more than unexpected increases in stock prices (good news) of the same magnitude.
Asymmetric effects can be captured with the EGARCH modd by Nelson (1990) and the GIR
moded proposed by Glosten, Jagannathan and Runkle (1993). Thus, we consder two steps in
our invedigation of changing voldility. Frdly, we sat by edimating three different modes:
a ample GARCH(1,1) modd, an EGARCH modd and a GJR modedl. Secondly, asymmetric
tests are conducted following Engle and Ng (1993) to detect the existence of leverage effects.
When such effects are detected, we choose the best modd that permits to capture them. In this
sense our second step condgts in checking the adequacy of the volatility modd using the joint
test proposed by Engle and Ng. To consder each event defined in table 1, we introduce a
dummy variable in the specification of the conditiond variance.

Formally, let R be the daily return on a stock at timet, RT“™ the return on the market

(Datastream European Market Index) at time t l.; the sat of information avalable at time t1,
h the variance of R, ?, the innovation a time t and D; a dummy varigble to messure the
impact of the event on conditiond volatility. Dummy variables (D;) were constructed for
each event period defined in Table 1. Dummies defined for backward event windows Dhsiaia

Drussiata Dasiaip @nd Drussiaib take the value 1 throughout the event window (15 or 60 days
preceding and including the event day) and O otherwise. Event day dummies Dasga2, Dasias,



Drussia2, Drussiaz Which are related to one-day events take the value 1 for a period of 3 days
(event-day, day before and day after) and O otherwise.
The conditiond mean R; and the conditiond variance hy of the three different models

aegiven by:
Conditional mean

R, ??2??2RM™ 22 [1]
Conditiond variance
GARCH h,????%,??h,, ??D, [2]

? 2
EGARCH* log?h, 722 ? ?logh,,, 7? 722 ??| ik | 22D, [3]
Vhor [ he|

GR h, ?2?2?2?2%,?2??,7,,??h,.? ?D, [4]

where ? 7, isadummy variable equd to oneif ?,,, <0, and O otherwise

The quas-maximum likeihood (QML) edimation method is used to edimae these
modds® using daily data from January 1, 1993 to December 29, 2000. The coefficient ?
associated to the dummy variables Dy measures the volaility effect of the event. A postive
and ggnificant coefficient means that there is a dgnificant increase in volaility during this
period.

3.1.1 Results using stock indexes

The three voldility modds are fird edimated for a broad set of industrial sector
indexe®:  Banks, Building and  Condruction, Chemicdls,  Electricd  Equipmen,
Pharmaceuticals, and Oil Engaged Companies (see Table A2 in gppendix for a detaled
description). At this stage, our am is s0lely to check for industry specific voldility shifts. We
use the daily returns on European indexes provided by Datastream International’, denoted

R, where x stands for the sector name. Estimation results are summarised in Table 3 which

* The specification for the log conditional variance used for the estimation assumes normally distributed errors.

® We use the method by Bollerslev and Wooldridge (1992) that provides QML standard errors that are consistent
and robust when the assumed distribution for the normalized residualsisfalse.

® As a preliminary step, standard descriptive statistics and tests were carried out to detect ARCH effects and
serial correlation. In each case the results supported the use of ARCH specifications.

" Except for the bank index which is presented in section 2.3 we used harmonized industrial sector indexes
provided by Datastream International at the European level.



reports te sgn of dgnificant ? coefficients a the 5% levedl. The model which better fits the
data for each industry index is presented in bold (Engle and Ng asymmetric test).

The results suggest that there is a ggnificant increese in voldility for the banking
index compared to the other sectors before the beginning of the Russan and the Asan crisis
(Drussiaia Drussiai Dasiaia @and Dhgiai). These results are obtained with the Egarch which
is the model that best fits banking industry data. This could be interpreted as an expectation of
these events by the market. We aso obtain a sgnificant effect for bank stock volatility for one
event of the Russan crigs (the suspenson of interest payments on public debt in Russa on
August 17, 1998 (Drussiaz))- On the whole, dmost no other industrid index experienced a
sgnificant increase in voldility. Only two sectors were sendtive to one of the events the red

estate holding and development sector and the oil industry.

3.1.2 Reaultsfor individua bank deata

Table 4 sums up the estimation results for the 145 banks of our sample by showing the
number of banks for which we find a dgnificant pogdtive voldility change running the 3
modes and the model which best fits each bank’s data®. This number is higher for the events
rdaed to the Russan cridgs which is in line with the heavier exposure of European banks in
Russa outlined in section 2.

8 As for index data, preliminary tests were conducted to detect ARCH effects and serial correlation for each
bank’s daily return data. The null hypothesis of normality was rejected in each case and the presence of serial
correlation was systematically detected.
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Table 3. Voldility shift (3gn of dgnificat ? coefficients) for 9 industria sector indexes

during the Asan and Russian crises

Dasiaza Dasiaie  Dasia2 Dasiaz Drussiaza Drussiaib Drussiaz  Drussiaz
R-VER Garch NS NS + NS + NS + +
Egarch + + NS NS + + + NS
GR + + + NS + NS + NS
REVSMAT T Garch NS NS NS NS - NS NS NS
Egarch - NS NS NS NS NS NS -
GR NS NS NS NS NS NS NS -
REVPTTY Garch NS NS NS NS NS NS NS NS
Egarch NS NS NS NS NS NS NS NS
GR NS NS NS NS NS NS NS -
REVCTEMT Garch NS NS NS NS _ NS NS NS
Egarch NS NS NS NS NS NS NS NS
GR NS NS NS NS NS NS NS NS
[ Garch NS NS NS NS NS NS NS NS
Egarch NS + NS NS NS NS NS NS
GR NS NS NS NS NS NS NS NS
REURET Garch NS NS NS NS NS NS NS NS
Egarch + + NS NS NS NS NS NS
GR NS NS NS NS NS NS NS NS
RV Garch + + + NS NS NS - NS
Egarch NS + + NS NS NS - NS
GR + + + NS NS NS NS NS
REUPTA Garch NS NS - - NS NS - NS
Egarch NS NS NS NS NS NS NS NS
GR NS NS NS NS NS NS NS NS
REUREP Garch NS NS NS NS + + + NS
Egarch - NS + NS + + NS NS
GR NS NS NS NS + + + NS

NS: non significant at the 5% level; +/- stand for positive/negative significant ? coefficients which capture the
volatility effect; FEV: daily returns on sector index with x = BK (banks), BMAT (buildings and construction
materials), OTHC (other constructions), CHEM (chemicals), ELQ (electrical equipment), ELT (electronic
equipment), OIL (oil industries), PHA (pharmaceuticals) and RLD (real estate holding and development. Bold
lettersrefer to the model that best fit the data following the test by Engle and Ng (1993).
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Table 4. Number of banks with a podtive volaility shift (Sgnificant pogtive ? coefficients)

during the Asan and Russan crises

Dasiaza  Dasiaze Dasiaz Dasiazs Drussiata  Drussiatb  Drussiaz  Drussiaz

Best model* 1 0 5 5 25 9 21 14
5% level

Best model*

3 2 8 9 A 1 29 28

10% level
* Engle and Ng asymmetric test

Garch
S%level 0 0 2 0 16 7 18 11
10%level 2 1 5 2 25 10 20 21
Egarch

5% level 10 3 17 23 3 21 43 39
10%level 16 10 2 33 39 28 50 49
GR

5% level 1 1 1 0 14 7 16 10
10%level 3 1 2 1 25 12 2 2

Note: number of banks out of our sample of 145 banks.

3.2. Mesasure of private information

Because modern banking theory assumes that banks acquire private information on
borrowers our aim now is to congtruct a measure reflecting the information possessed by bank
indders and ignored by outsders. In the banking literature it is common to use proxies to
cgpture this private information by looking at the information content of financid Satements.
Specificdly, the opacity on the loans portfolio that comes from the intermediation function of
banks is often proxied by the ratio of loans to totd assets. Since depost interest rates are not
marked to market the ratio of depodts to totd assets is dso frequently used as a proxy of
baance sheet's opacity. Conversdy, a high proportion of market funding on the ligbility sde
of the baance sheet (bonds, subordinated debt, uninsured time depodts...) is a sgnd for
outsders. Our purpose in this paper is to condder dternative proxies of asymmetric
information building on the measure proposed by Park (1999). Following his work we assume
that asymmetric information may be represented by the resdud of an earnings prediction
mode based on publicly available information. However, our gpproach differs from his in the
sense that we provide three different measures to add for the robustness of our empirical tests
performed in section 4.
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3.2.1. Earnings prediction mode

Assuming thet prices in stock markets incorporate estimates of future earnings based
on publicly available information, on average, the rationd prediction of stock markets may be
captured by the prediction of a wel-specified regresson modds based on publicly avalable
information. Under this assumption, a pogtive resdud of the regresson means that stock
markets underestimated the bank’s earnings and hence the bank’s stock was undervalued, that
is the actua earning turns out to be larger than the ones predicted by the stock market moddl.
On the contrary, the residua of regression is negative when the earning predicted by the stock
market is larger than the actua earning. In his work Park (1999) considers that the residud of
an earnings prediction mode can be used as a proxy to measure banks private information.
The reddud condsts manly of three pats (i) the component that comes from the
mispecification of the modd; (ii) the component associated with the unexpected shocks
(unexpected by indders and outsders); (iii) the part expected by ingders (managers) but not
by outsders which represents the private information component. Thus, the resdua can be
condgdered as a good measure of private information only if the first two components are low.
To minimise the misspecification component we introduced a large set of exogenous variables
and to lower the unexpected shocks component we considered ex-post earnings in our mode
specification.

Formdly our earnings prediction modd consds in the regresson of the earnings of
year t+1 on lagged earnings and other relevant variables. The dependent varigble is the return
on assets in year t+1 for bank i (ROA; (t+1)) which is a common mesasure of bank profitability
and which is regressed on lagged vaues and a set of bank gpecific variables and

macroeconomic variables

ROA (t+1) = ?0 + ?1 ROA; (1) + ?2 ROA; (t-1) + ?3 OVERHEAD; .1y + ?4 DEPOSITS; (t-1)
+ 25 LOANS .1y + 26 LIQUY; t-1) + ?7 GDP; (1) + s EUBKROA, 1) + ?9 SPREAD;
0+ ?i 1) [5]
where ? isthe disurbance term.

A lage st of vaidbles dlows to minimize the noise caused by the omisson of
vaiables and thus should improve our measure of bank private information. The ratio of
expenses on assets (OVERHEAD(:.1)) reflects operating efficiency. A bank with a large
amount of deposts (DEPOSITSt-1)) may enjoy a low funding codt. The ratio of loans to total
assets LOANS;.1)) may have large impacts on revenue. The share of liquid assets LIQUY .

13



1)) represents both the liquidity and the safety of asset portfolios. We added macroeconomic

vaiables to control for differentids in genera economic conditions. We conddered the
G.D.P. growth rate (GDP;) for each country in our sample, the interest rate spread (SPREAD:)
defined as the difference between the rate on 10 year government bonds and the three months

interbank rate, and the average return on assats for the European banking industry
(EUBKROA,)°. A higher growth rate and a high spread are both expected to improve bank
profitability. The variable EUBKROA; is introduced to account for the soundness of the

banking system.

The modd is estimated by ordinary least squares (OLS). Equation [5] is estimated for
the pooled sample of banks from 1993 to 2000 and in cross section for each of year t, 1993-

2000.

Table 5. Earnings prediction modd for each year t

Explanatory Variables 1994 1995 199 1997 1998 1999
Constant 4,6809 -36261 00799 08136 21163 12632
(-3.199) (-0.982) (-0.154) (1.106) (-1.703) (1.796)
ROA 07316 00849 00789 05728 05393 0.2550
(L972) (0.325) (1525 (6.553) (3.436) (1213)
ROA (.1 01139 0.3801 01702 0.1184 05477 05121
(0.494) (L788) (0.753) (4.151) (2543) (3539)
DEPOSITS(.1) 00283 00186 00266  -00127 00306 -0.0066
(3011) (0.565) (-5371) (3001  (L182) (-1118)
LOANS.1) 00273 00043 00143 0002  -00013  -00062
(2.001) (0.441) (2.316) (0343  (00%8)  (-0.766)
LIQUY .y 00272 -00188 00234 0.0020 00030 -00199
(1.490) (-0559) (2.69) (0.261) (0.254) (-1432)
OVERHEAD.1, 00858 02627 02713 0.1487 00934 0.1659
(1022) (L875) (3617) (4.151) (1560) 2.078)
GDR, 00285 -0.0338 01329 0008l 00418 0034
(0.155) (-0.120) (0887  (0076) (0326 (0441
EUBKROA, 0.1804 10169 13953 0.3899 09386  -01268
(0.564) (1032) (2.978) (1323) (1742  (-0.3%)
SPREAD, -0.2050 09777 0.1802 0,059 00300  -0.05466
(-0584) (0.910) 22477)  (1327) (0227)  (-0597)
Adjusted R 0683 0436 0.797 0932 0690 0878
Observations 78 %3 104 109 120 126

The dependent variable isthe return on assets for year t+ 1. Lagged and forward variables imply that 1993 and 2000
are excluded. Numbers in brackets are t-statistics; t-statistics are corrected for heter oskedasticity following White's

methodol ogy.

® GDP and interest rate data come from Datastream International and average return on asset data for the

European banking industry are provided by Bankscope.

14



Table 5 provides the results of the estimations. The adjusted R are comprised between
04 and 09. Those vdues ae higher than those obtained by Park which are comprised
between 0.4 and 0.54. The introduction of macroeconomic varigbles alows to increase the
ovedl fit of the modd and overdl our regressons appear to produce reasonable earnings
forecasts. Our concern here is not the significance of a particular variable and we focus on the
vdue of the edimaed redduad ?;. If the modd misspecification component and the
unexpected shocks component are reasonably low then the absolute value of  ?; for bank i
will reflect the extent to which the assumption of private information holds for bank i.

3.2.2. Measures of private information

More precisdly, we condder that for a bank i the asymmetric information between
indders and outsders is important when the resdud of the regresson ?; reaches a reatively
high or low vaue that is when the absolute vaue of the resdud reeches a criticad vadue
Because the resduas contain noise that we need to rule out (modd misspecification and
unexpected shocks) our method consists in sdlecting observations (banks) for which |?,| is not
only redively high a a given point in time but aso perggently high during the whole sample
period. Thus, we use different proxy measures based on: (i) the absolute vaue of the
resduds, (ii) the digperdon of the resduds to isolae banks with a high levd of private
information ; (iii) the time persgence to check if banks exhibiting a high vaue a given year
sysematicdly exhibit ahigh vaue for each year.

The absol ute value measure (AbsV)
In Table 6 descriptive datistics are reported for the resduds obtained by running the
regresson on pooled data and cross section for the different years. The results show that on

average |?;| is comprised between 0.4 and 051 but that for individua banks it can reach very
high vaues.
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Table 6. Desriptive datistics for the absolute vaue of the resdud (AbsV) for the
pooled sample and each year t°

AbsV_Pool AbsV_94 AbsV_95 AbsV_96 Absv_97 Absv_98  Absv_99

(Pooled sample
1994-1999)
Mean 0.405 0434 0510 0439 0495 0447 0.400
Median 0.215 0.226 0351 0.294 0.187 0.253 0224
Qs 0.456 0494 0.665 0591 0.391 0.529 0419
Maximum 6.705 4713 2.816 2963 2105 2.844 4213
Minimum 0.0004 0.009 0.018 0.004 0.003 0.0004 0.001
Std. Dev. 0.663 0.684 0530 0471 0341 0515 0592
Observations 630 76 93 104 109 120 126

* Lagged and forward variables imply that 1993 and 2000 are excluded; AbsV_year t = absolute value of the
residual for theyear t; Q;5 = the third quartile.

The measure of dispersion
We use two indicators of disperson to diginguish banks with a “high leve of private

information”: the quartile and the standard deviation of the absolute vaue of resduds |?i| for
the whole sample provided in Table 6. Observations for which |?,| is greater than the third

quartile are cdasdfied as HLP that is as banks with a “reatively high level of private
information”. We then define a variable, denoted DISPERSION;, that takes the value of 1 for
such banks and O otherwise. This method classfies banks without consdering the digtribution
of |?,| and thus without giving a more important weight to the high values of |?,|. Therefore,
we add a measure of disperson based on the standard deviation to classfy banks. As
previoudy, observations for which the absolute value of the residuds |?,| is greater than the
sandard deviation plus the mean are classfied as HLPI. The variadble DISPERSION,, takes

the value of 1 for these banks and O otherwise.

The measure of persistence

When a bank is classfied as HLPI a given year, we have to check that this result holds
for every year. We count for each bank i the number of years for which it is cassfied as
HLPI. We define a variable PERSISTENCE, (x=1, 2) by dividing the previous number by the
number of years for which the variable could be computed. Variable PERSISTENCE; is
based on the variable DISPERSION; to classfy banks whereas variable PERSISTENCE; is
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based on the dandard deviation classfication. The obtained persstence measures are
comprised between O (the bank is never conddered as exhibiting private information during
the sample period) and 1 (the bank is dways consdered as exhibiting private information
during the sample period). Banks that present “a high leve of private information” a least 4
times out of 6 (PERSISTENCE,?0.67) are then congdered as banks with “persstently high
leve of private information”.

Table 7 gives the number of banks detected as HLP (DISPERSION; and
DISPERSION>?0) and the number of banks detected as perssently HLPI
(PERSISTENCE, ? 0.67). The proxy DISPERSION; shows that on average 48 banks can be
classfied as HLPI whereas only 19 such banks are detected with the measure DISPERSIONs.
Thus, the measure of disperson based on the standard deviation is more restrictive. Moreover,
the datidics show that a reaively high number of banks can be persgently consdered as
HLPI.

Table 7. Number of banks classified as HLPI and persstently HLPI

Asymmetric 194 1995 1996 1997 1998 1999
information variable
DISPERSION; 70 38 45 50 54 59 43
DISPERSION, ?0 10 21 21 21 25 26
PERSISTENCE; ? 0.67 35
PERSISTENCE, ? 0.67 8

4. Results of empirical investigation

Building on the results obtained in section 3 we condructed severd binary variables
reporting dgnificant podtive voldility shifts for each event. The variables take the vaue 1
when a ggnificant (5% level) pogtive change is obtained and O otherwise. The variables are
named VOL1, VOL,, and VOL3 respectively for the events Drussiata Drussia2 ,Drussiaz. We
also congructed a variable named VOLror which takes the value 1 when a postive sgnificant
shift is obtained a least one time over the 3 event windows. We deliberately ignored al the
other events for which we obtain too few variables which take the vaue 1, that is Dagaia,
Dasiain Dasiaz ad Dagaz. We consder that podtive voldility shifts can be explained by
asymmetric information between bank indders and outsiders and/or higher uncertainty.

As a firs sep we regressed our binary volatlity variables on bank risk measures to
detect for the presence of higher risk and to look at the effect of risk on voldility. We use
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eght dandard measures of risk commonly used in the literature (i) the ratio of loan loss
provisons to tota assets (LLP); (ii) the ratio of loan loss reserves to totd assets (LLR);
(iif) the TIERL capitd ratio; (iv) the ratio of equity to totd assets (EQUITY); (v) the ROA
variance over the period 1993-2000 (Variance(ROA)) using yearly accounting data; (vi) the
natural logarithm of total assats (vii) a Z-score computed using market data (MDZ-score);
(vii) a Z-score computed using accounting data'® (ADZ-score). Z-scores! indicate the
probability of falure of a given bank. Higher vaues of Z-scores imply lower probabilities of
falure For ADZ-score we consider, as in Goyeau and Tarazi (1992), two components-?
which we cdl ADZ; and ADZ,. ADZ; is a measure of bank portfolio risk whereas ADZ; is a
measure of leverage. Table 8 reports the results for this set of risk regressors. Because of
frequent collinearity among the variables (see table A3 in gppendix) each explanatory variable
is separatdy induded in the Logit estimaion for esch voldility shift binary vaiable'®. We
condgder for each explanatory variable the vaues taken in 1997 and in 1998 (in line with the
Russan criss) and the arithmetic mean for the period 1993- 2000 when computable.

On the whole, the coefficients for market estimates of Zscores are negative and highly
ggnificant. An increese in MDZ-score implies a decrease in the probability of bank falure
and thus lowers the probability of a pogtive volatility shift. Two risk measures based on
baance sheet data, Vaiance(ROA) and TIERL, dso have a sgnificant effect. An incresse in
the Tierl cepitd ratio has a negative effect on the probability of a pogtive volaility shift and
the variance of the return on assets has a pogtive effect. We find dso a postive and
sgnificant impact of bank sze measured by the naturd logarithm of tota assets (LOG(TA)).
According to the Too-Big-Too-Fal hypothess the expected coefficient associated to
LOG(TA) should be negative. However because large banks are expected to have higher
exposures in internationa lending than smaler banks LOG(TA) can be interpreted as higher
uncertainty.

R?1

10 MDZ-score = , Where R and ? are respectively the mean and the standard deviation of the daily

returns R for agiven year.
1 See Boyd and Graham (1986) for adefinition of Z-scores.

EQUITY
12 ROA TA ; ;
ADZ-score=ADZ, + ADZ, = ? computed using yearly accounting data over 1993-2000.
" ROA " ROA

13|t can be noted that similar results are obtained when all the regressors are introduced in a single estimation for
each dependant variable after omitting variablesto deal with collinearity.
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Table 8. Logit estimations for volatility shift with asingle risk measure

Explanatory Variable Dependent Variable
(Obs.) VoL, VOL, VOLs VOLror
Coefficient coefficient coefficient Coefficient
(Z statistic) (Z statistic) (Z statistic) (Z statistic)
EQUITYg7 0.0111 0.0017 -0.0699 0.0071
(125) (0.772) (0.081) (-0.699) (0.502)
EQUITYgs 0.0165 0.0045 -0.0675 0.0115
(131) (1.138) (0.199) (-0.997) (0.791)
LLPg7 0.0161 -0.0160 0.6818 -0.2438
(116) (0.021) (-0.024) (0.900) (-0.355)
LLPgg -0.5468 -0.2837 0.1796 -0.4545
(121) (-0.930) (-0.528) (0.331) (-0.821)
LLRg7 -0.3914 -0.2042 -0.6120 -0.5294
(68) (-1.033) (-0.743) (-0.850) (-1.197)
LLRog 0.1058 0.1649 -0.4088 0.0249
(79) (0.546) (0.898) (-0.853) (0.116)
MDZ-scoreg7 -0.0169* -0.0174** -0.0274** -0.0158**
(124) (-1.952) (-2.004) (-2.158) (-2.277)
MDZ-scoregg -0.0186** -0.0246*** -0.0413** -0.0228***
(124) (-2.218) (-2.629) (-2.334) (-2.623)
TIER1g7 -0.2222* -0.2313* -0.1055 -0.1247
(61) (-1.897) (-1.953) (-0.812) (-1.139)
TIER1gg -0.1719* -0.1898** -0.0561 -0.0869
(71) (-1.833) (-1.973) (-0.805) (-1.178)
LOG(TAg7) 0.3170** 0.5100*** 0.598*** 0.3538**
(125) (2.016) (3.271) (3.873) (2.428)
LOG(TAgg) 0.3220** 0.5470*** 0.5703*** 0.3634**
(131) (2.025) (3.387) (3.794) (2.489)
ADZ-score -0.0037 -0.0003 -0.0143** -0.0016
(141 (-0.926) (-0.121) (-2.184) (-0.676)
ADZ, -0.0214 0.0289 -0.1035** 0.0116
(141 (-0.679) (1.068) (-2.436) (0.478)
ADZ, -0.0042 -0.0007 -0.0160** -0.0022
(141 (-0.938) (-0.274) (-2.113) (-0.781)
Vaiance(ROA) 0.0139*** 0.0148*** -0.2261 0.0122***
(139 (3.503) (3.768) (-1.172) (3.059)
Mean(EQUITY) 0.0143 0.0043 -0.0772 0.0091
(145) (0.953) (0.187) (-0.776) (0.605)
Mean(LLP) 0.0173 -1.7207* -0.4008 -0.2162
(138) (0.021) (-1.715) (-0.687) (-0.258)
Mean(LLR) 0.1412 0.1186 -2.7788*** 0.0610
(90) (0.743) (0.495) (-3.095) (0.283)
Mean(TIERL) -0.1776** -0.1954** -0.1214 -0.1316
(88) (-2.044) (-2.090) (-1.178) (-1.631)
Mean(LOG(TA)) 0.3206** 0.5540*** 0.5871*** 0.3695* **
(145) (2.094) (3.505) (4.028) (2.604)
N1 117 121 128 110
N> 25 21 14 32

This table reports binary estimation results for 4 dependent variables (VOL;,VOL,,VOL3,VOL1o7). Each
dependant variableisregressed on each explanatory variable. z-statistics are in brackets. ***, ** and * indicate
significance respectively at the 1%, 5% and 10% levels. N; and N, are the number of observations respectively
when the dependent variable is equal to 0 and 1. X; isthe value taken by X for year t. Mean(X) represents the

arithmetic mean of X over the period 1993 to 2000.
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The results obtained here with smple logit esimations are confirmed by a standard
stepwise procedure'® (Table 9). We introduced in these estimations al the set of explanatory
vaiables. To ded with collinearity we sysematicdly consdered variables which were not
corrdated. When two or more vaiables were highly corrdaed we only introduced the
vaiable which was the mogt ggnificant in our previous esimations. We find that uncertainty
heps explaning a pogtive voldility shift. Market based measures of bank falure (MDZ-
score) peform well compared to public accounting data to detect higher bank stock return
volatility.

Table 9. Stepwise esimations for volatility shift with multiple risk measures

Dependent variable

VOL, VOL, VOL3 VOLrot
Explanatory Coefficient Coefficient Coefficient Coefficient
variables (Z statistic) (Z statistic) (Z statistic) (Z statistic)
MEASURESOF RISK
MDZ-score -0.028* -0.025* NS -0.025**

(-1.737) (-1.755) (-2.890)
Log(TA) 0.396** 1.201*** 0.570*** 0.409***

(2421) (3.701) (3.7949) (3.102)
LLR NS 0.300* NS NS

771

R =0.163 N=109 R =0449 N=69 RP=0151 N=128 R’=0.167 N=117

Thistablereports binary estimation results for 4 dependent variables (VOL1,VOL,,VOL3,VOL1o1) Obtained with
stepwise procedure. zstatistics arein brackets. *** ** and * indicate significance respectively at the 1%, 5%
and 10% levels. N is the number of observations and R? is the McFadden R-squared.

As a second step we look at the link between Sgnificant pogtive volaility shifts for
individua bank returns and a set of proxies tha measure the levd of bank private
information. We condder the three sats of measures computed in section 3 (Absv,
DISPERSIONy and PERSISTENCE, x=1, 2) and a st of financid variables constructed
usng balance sheet and income statement data Our am is to detect the type of banks for
which we find a sgnificant postive change in voldility. Table 10 shows the results of Logit
estimations when each explanatory variable is separately introduced.

14 The Stepwise procedure stops as soon as it becomes impossible either to introduce any additional variable that
would be significant at the 5 % level or to exclude any variable from the current estimation at the same 5 % level
of probability for Typel error.
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Table 10. Logit etimations for volaility shift with asingle private information measure
Explanatory Variable Dependent variable

(Obs)) VOL, VOL, VOL3 VOLtor
coefficient coefficient coefficient Coefficient
(Z statistic) (Z statistic) (Z statistic) (Z statistic)
DEPOSITSg7 -0.0033 0.0077 0.0052 0.0010
(124) (-0.249) (0.393) (0.486) (0.082)
DEPOSITSog -0.0058 0.0096 0.0019 0.0001
(131) (-0.499) (0502 (0.297) (0.012)
LOANSg7 -0.0182 -0.0042 -0.0179 -0.0124
(125) (-1.6030) (-0.393) (-1.597) (-1.253)
LOANSog -0.0256* * -0.0114 -0.0227* -0.0196*
(131) (-2.048) (-0.983) (-1.898) (-1.838)
NIM g7 -0.2316 -0.1246 -0.4388* -0.0134
(124) (-0.719) (-0.534) (-1.816) (-0.062)
NIMgg -0.3503 -0.3188 -0.4438* -0.0976
(131) (-0.840) (-1.145) (-1.735) (-0.365)
MARKET_FUNDg7; -0.0568* * -0.0810*** 0.0013 -0.057**
(120) (-2.150) (-2.936) (0.099) (-2.485)
MARKET_FUNDgg -0.0493** -0.0894* ** 0.0069 -0.0484**
(126) (-2.053) (-3.437) (0510 (-2.321)
Mean(DEPOSITS) -0.0106 0.0029 -0.0018 -0.006
(145) (-0.979) (0.178) (-0.207) (-0.586)
Mean(LOANS) -0.0207* -0.0127 -0.0221* -0.0171*
(145) (-1.760) (-1.153) (-1.894) (-1.687)
Mean(NIM) -0.2353 -0.1824 -0.2916 -0.0539
(145) (-0.799) (-0.839) (-1.408) (-0.262)
Mean(MARKET_FUND) -0.0344 -0.0606* * 0.0058 -0.0334*
(144) (-1.639) (-2.541) (0.399) (-1.839)
ABSVg7 0.4607 0.6895 0.14%4 0.7334
(107) (0.803) (1.015) (0.198) (1.208)
ABSVog -0.0520 -0.6858 -0.0435 -0.1165
(118) (-0.275) (-1.170) (-0.265) (-0.552)
DISPERSION1g7 -0.0712 -0.40>4 0.0631 -0.1576
(106) (-0.1349) (-0.713) (0.085) (-0.326)
DISPERSION1og -0.0527 -0.5806 0.5877 -04201
(118) (-0.109) (-1.121) (0.973) (-0.942)
DISPERSION2g7 1.1334** 0.1910 1.1631 0.8529
(107) (2.005) (0.302) (1.619) (1.631)
DISPERSION29g 0.6072 -0.3259 1.0822* 0.4680
(119) (1.099) (-0.481) (1.727) (0.902)
PERSISTENCE1 0.7682 -0.9076 0.6022 -0.2037
(121) (0.858) (-0.996) (0.485) (-0.236)
PERSISTENCE2 1.821** -0.6491 1.6859* 1.0422
(121) (2.169) (-0.769) (1.706) (1.264)
N1 117 121 128 110
N> 25 21 14 32

This table reports binary estimation results for 4 dependent variables (VOL4,VOL,,VOL3,VOL1o1). Explanatory
variables are defined in Table 2. Each dependant variableisregressed on each explanatory variable. z-gatistics
arein brackets. ***, ** and * indicate significance respectively at the 1%, 5% and 10% levels. N; and N, are
the number of observations respectively when the dependent variableisequal to 0 and 1. X; isthe value taken by
X for year t. Mean(X) represents the arithmetic mean of X over the period 1993 to 2000.
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The results show that the measures of disperson and persstence based on standard
deviation have a pogtive effect on volatility. Thus, when banks are classfied as “high levd of
private information”, the probability of a pogtive voldility shift increeses Moreover, this
probability increases when HLPI for banks perssts over the period. Another varigble which is
highly sgnificat is the ratio of norrinsured market funded liabilities to total assets with a
negative sgn which could be interpreted as market discipline reducing the voldility of bank
stock returns. The ratio of loans to total assets which is aso frequently considered as aproxy
of private information is rardy sgnificant with the unexpected sgn. On the whole except for
sze (log(TA)) and the extent to which ligbilities in the badance sheet are market funded
(MARKET_FUND) we ae unable to detect other sgnificant variables. Because a higher ratio of
uninsured market funded liabilities to total assets (MARKET_FUND) is expected to increase
market discipline our results suggest tha market discipline may wdl reduce volatility and
asymmetric information. The stepwise procedure (see Table 11) shows Smilar results.

Table 11. Stepwise estimations for volatility shift with multiple private information messures

Dependent variable

VOL, VOL, VOL; VOLror
Explanatory Coefficient Coefficient Coefficient Coefficient
variables (Z statistic) (Z statistic) (Z statistic) (Z statistic)

MEASURESOF PRIVATE INFORMATION

MARKET_FUND -0.051+* -0.1025*** NS -0.048**
(-2.25) (-3699) (-2.321)
PERSISTENCE, 2.036+* NS 1.774* NS
(1.985) (1.761)
NIM NS -0.467+ -0.472+* NS
(-1673) (-1.952)

R’ =0072 N=112 R’=0.109 N=123 R’ =0.072 N=116 R®=003 N=123

Thistablereports binary estimation results for 4 dependent variables (VOL1,VOL,,VOL3,VOL1o1) Obtained with
stepwise procedure. zstatistics are in brackets. ***, ** and * indicate significance respectively at the 1%, 5%
and 10% levels. N is the number of observations and R? is the McFadden R-squar ed.
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As a fina gep, we included the two sets of variables used in the previous estimations
(isk and private information measure)’®. The optima subset of explanatory varisbles was
sdlected through a standard stepwise procedure. Table 12 shows the outcome of the stepwise
procedure. These reaults reinforce the results shown in Tables 8, 9, 10 and 11. The probability
of a podtive volatility shift increases with bank sSze, the variance of returns on assets and
higher market data estimated default risk (decrease in MDZ-score) and decreases with the
proportion of market funding in the balance sheet.

Table 12. Stepwise estimations for volaility shift with multiple risk and private information
measures

Dependent variable

VOL1 VOLo VOL3 VOLtoT
EXP' anatory Coefficient Coefficient Coefficient Coefficient
variable (Z statistic) (Z statistic) (Z statistic) (Z statistic)

MEASURESOF RISK AND PRIVATE INFORMATION

MDZ-score NS -0.026%* NS -0.029**
(-2017) (-2.349)
Log(TA) 0.538** 0.691%** 0.707*** 0.419**
(2.852) (4.137) (4.203) (3.085)
MARKET_FUND -0.082%* -0.165*** NS -0.078**
(-2.795) (-3.860) (-2.870)
PERSISTENCE, 3017+ NS 5.128** NS
(1.883) (2.678)
Variance(ROA) 0.013*** 0.0161*** 1.482%* 0.012%*
(2.930) (3.689) (2.084) (2.724)
R =0235 N=112 R?=03% N=113 R? =0.313 N =117 R =0221 N=113

Thistablereports binary estimation results for 4 dependent variables (VOL1,VOL,,VOL3,VOL1o7) obtained with
stepwise procedure. zstatistics arein brackets. ***, ** and * indicate significance respectively at the 1%, 5%
and 10% levels. N isthe number of observations and R? is the McFadden R-squar ed.

5. Concluding remarks

The am of this paper was to cary out an empirica investigation of the link between
the volatlity of bank gtock returns and the private information hypothess in  banking.
Congdering mgor events of the Adan and Russan financid criss we firg showed that,
compared to other stocks, bank stocks frequently exhibited high abnormad volatility. We then
looked a the rdationship between volatility, risk and private information by congtructing

15 To deal with collinearity we only introduced the variable which was the most significant in our previous
estimations when two or more variables were highly correlated.
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severd asymmetric information proxies based on an earnings prediction modd. Our results
firg show that higher voldility cannot be easly detected in public accounting financid data
but that market based bank risk measures perform reatively wel. Our measures of
asymmetric information are often ggnificant and have the expected sSgn. An interesting result
is that among the commonly used proxies of private information in the banking literature only
the ratio of nonrinsured market funded ligbilities to tota assets is sgnificant with the expected
dgn. This result suggests that heavier reliance on non insured liabilities such as subordinated
debt may well contribute to reduce asymmetric information in banking.

Appendix
Table AL Didribution of internationa bank lending
by nationdity of reporting banks (in %)
Position vis-a-vis of which
European North Japanese
banks American  banks
banks
Asia 1995 37 91 385
1997 438 101 318
Latin America 1995 519 312 71
1997 58.2 27.9 58
Middle East 1995 64.2 85 87
1997 63.9 10.1 58
Africa 1995 78 4.6 6.1
1997 69.3 13 6.4
Eastern Europe 1995 83 33 6.3
1997 79.0 104 33
of which Russia 1995 88.92 176 1.80
1997 65.83 10.92 1.15

(Source: BIS(1997); (1998(b)))
Table A2. Definition of theindustrial sector indexes

Datastream European indexes

BMAT Buildings and construction materials: producers of materials used in the construction and
refurbishment of building and structures (16 firms)

OTHC Other construction: constructors of non-residential buildings. Civil engineering and
infrastructure contractors (16 firms)

CHEM Chemicals, commodity: producers of commodity and industrial chemicals, industrial gases,
coating and paints, fibres and films (12 firms)

BQ Electrical equipment: producers of electrical components and equipment (16 firms)

BT Electronic equipment: producers of electronic components and equipment not classified
elsewhere (Aerospace and defence, household appliances and technol ogy) (34 firms)

OIL Oil integrated: companies engaged in the exploitation for production, refining, distribution
and supply of mineral oil and gas products (6 firms)

PHA Pharmaceuticals: biotechnology and drug research and development and/or exploitation (26
firms)

RLD Real estate holding and development: companies specialising in the ownership and/or
development of property assets (43 firms)
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Table A3. Corrdation matrix

DEPOSITS EQUITY LOANS LLP LLR NIM MARKET_FUND LOG(TA) TIERL MD Z-score AD Z-score
DEPOSITS 1.000000
EQUITY -0.038488 1.000000
LOANS -0.413963 0.176949 1.000000
LLP -0.151932 0.027709 0281151  1.000000
LLR 0.084458 -0.019666 0.283983 -0.250463 1.000000
NIM 0.210607 0.491360 0185978 0341358 -0.332825  1.000000
MARKET_FUND | -0.921470 -0.049372 0581529 0178462 -0.016795 -0171758 1.000000
LOG(TA) 0.019698 -0515359  -0452609 -0.078764 -0.079632 -0.521067 -0.241680 1.000000
TIERL 0.026980 0841892  -0.091108 -0.069367 0027395  0.309220 -0.163786 -0.276821  1.000000
MD Z-score 0.162969 0074373  -0.098183 0.106300 0044690 0178332 -0.173873 0.070188 0.149408 1.000000
AD Z-score 0.132246 0.133781 0211054  0.062098 0566967  0.059569 -0.082414 -0179105 0.125022 0.439644 1.000000

LOANS = Ratio of loans to total assets; EQUITY = Ratio of equity to total assets; DEPOSI TS= Ratio of deposits to total assets; MARKET FUND = Ratio of market funded liabilities
(bonds, securities > 5 years, mortgage bonds, subordinated debt, hybrid capital) to total assets; NIM = Net interest margin defined as (interest received — interest paid)/total assets;
LLP = Ratio of loan loss provisions to total assets; LLR_TA = ratio of loan loss reserves to total assets; LOG(TA) = logarithm of total assets; TIERL = the TIERL capital ratio;
MDZ-score = Z-score computed using market data; ADZ-score = Z-score computed using accounting data.

25



References

Andersen T.G. and T. Bollerdev (1997) : “Intraday periodicity and volatility persstence in
financid markets’, Journd of Empirical Finance, pp73-114.

Basd Committee on Banking and Supervison (2001): “The New Basd Ceapitd Accord’,
Bank for International Settlements Basd.

Besder W. and T. Nohd (2000): “Asymmetric information, dividend reductions and
contagion effects in bank stock returns’, Journal of Banking and Finance, 24, pp 1831-1848.

BIS (1997): Bank for International Settlement, consolidated internationa banking dtatigtics,
January.

BIS (1998 (a)): Bank for Internationa Settlement, Annua Report, June.

BIS (1998 (b)): Bank for Internationd Settlement, consolidated internationd  banking
datistics, November.

BIS (1999): Bank for Internationa Settlement, Annua Report, June.

Black F. (1976): “Studies in stock price volatility changes’, Proceedings of the 1976 Business
Meeting of the Business and Economics Satistics Section, American Satistical Association ,
pp 171-181.

Bollerdev T. (1986): “Generalized autoregressve conditiona heteroskedadticity”, Journal of
econometrics, 31, pp 307-327.

Bolleedev T. and J Wooldridge (1992): “Quas-maximum likdihood edimation and
inference in dynamic modds with time-varying covariances’, Econometric Reviews 11, pp
143-172.

Bomfim A.N. (2003) : “Pre-announcement effects news effects and volaility : Monetary
policy and the stock market”, Journal of Banking and Finance, vol. 27, pp 133-151.

Boyd J and S. Graham (1986): “Risk, regulation, and bank holding company expanson’,
Federal Reserve Bank of Minnegpolis, Quaterly Review, Spring.

Boyd J and E. Prescott (1986): “Financid intermediary-coditions’, Journal of Economic
Theory, 38, pp 211-232.

Bryant J [1980]: «A mode of reserves, bank runs and depost insurance», Journal of
Banking and Finance, 4(4), pp 335-344.

Campbdl, JY. Shiller RJ (1981): “Cointegration and tests of present vaue modes’,
Journal of Palitical Economy, 95, 1062-1088.

Corndl B. and A. Shapiro (1986): “The reaction of bank stock prices to the internation debt
crigs’, Journal of Banking and Finance, 10, pp 55-73.

26



Cuthbertson K. and S. Hyde (2002): “Excess voldility and efficiency in French and German
stock markets’, Economic moddlling, 19, pp 399-418.

Diamond D and P. Dybvig (1983): “Bank runs, depost insurance and liquidity”, Journal of
Political Economy, 91(3), pp 400-409.

Diamond D. (1984): “Financid intermedigtion and delegated monitoring”, Review of
Economic Studies, 51(13), pp 393-414.

Diamond D. (1991): “Monitoring and reputetion: The choice between bank loans and directly
placed debt”, Journal of Political Economy, 99(4), pp 689-721.

Eden B. and B. Jovanovic (1994): “Asymmetric information and the excess voldility of stock
prices’, Economic Inquiry, April, Vol. XXXII, pp 228-235.

Engle R. (1982): “Autoregressve conditiond heteroskedadticity with edtimates of the
variance of UK inflation”, Econometrica, 50, pp 987-1008.

Enge R. and T. Boledev (1986): “Modding the perastence of covariance variances’,
Econometric Review, 5, pp 1-50.

Engle RF. and V.K. Ng (1993): “Measuring and testing the impact of news on volaility”,
The Journal of Finance, vol. 48, n°5, pp 1749-1778.

Fama E.F., Fisher F., Jensen M., Rall R. (1969): “The adjusments of stock prices to new
information”, International Economic Review 10, 1-21.

Fama, EF. (1991): “Efficient cepitd markets. 2, The Journal of Finance, December, 1575-
617.

Flannery, M. (2001): “The faces of Market Discipling’, Journal of Financial Services
Research, 20, 107-119.

Glogen R., R. Jagannathan and D. Runkle (1993): “On the relation between the expected
vaue and the volatility of the nomind excess return of stocks’, Journal of Finance, 48(5), pp
1779-1801.

Goyeau D. @ A. Tarazi (1992): “Evduation du risque de défallance bancaire en Europe’,
Revue d’ Economie Politique, 102(2), pp 249-280.

Hamilton J. (1989): “A new approach to the economics analyss of non-sationary series and
the business cycle’, Econometrica, Vol. 57, pp 357-383.

Hamilton J. (1994): Time series analysis, Princeton University Press, Princeton.

Jones, C. M., Lamont O., Lumsdaine, R. (1998): “Macroeconomic News and bond market
voldility”, Journal of Financial Economics, 47, 315-337.

Kane E. and H. Und (1988): “Change in market assessments of deposit-insurance riskiness’,
Jounal of Financial Services Research, Vol. 1, pp 231-252.

27



Kane S. and R. Susmd (1998): “Regime-switching event study: an gpplication to commercid
bank stock repurchases’, Research in Finance, Vol. 17.

Kho B.C. and R. Stulz (2000): “Banks, the IMF, and the Asan crigs’, Pacific-Basin Finance
Journal, 8, pp 177-216.

Kilic O., D. Tufte and M. Hassan (1999): “The 1994-1995 Mexican currency criss and US
bank stock return”, Journal of Financial Services Research, 16(1), pp 47-60.

King M.R. (2001): “Who triggered the Adan financid criss’, Review of International
Palitical Economy, 8:3, autumn, 438-446.

Ledand H. e Pyle D. (1977): “Information asymmetries, financid dructure, and financid
intermediation”, The Journal of Finance, 32(2), pp 370-387.

Mathur 1. and S. Sundaram (1997): “Reaction of bank stock prices to the multiple events of
the Brazilian debt criss’, Applied Financial Economics, 7, pp 703-710.

Nelson D. (1990): “Stationarity and persstence in the GARCH(1,1) modd” Econometric
Theory, 6, pp 318-334.

Park S. (1999). “Effects of risk-based capita requirements and asymmetric information on
banks portfolio decisons’, Journal of Regulatory Economics, 16, pp 135-150.

Schwert G. (1990): “Stock volatility and the crash of 87" Review of Financial Sudies, 3, pp
77-102.

Shiller, RJ. (1981): “Do stock prices move too much to be justified by subsequent changes in
dividends’, American Economic Review, 71, 421-436.

28



