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abstract: Purpose – The paper is an empirical investigation of the impact of the global financial crisis on the 
value relevance of leverage in the Polish banking sector.
Design/methodology/approach – The employed research methods include multiple linear regression analysis 
and the Chow test for a structural break in the model’s parameters. The examined sample covers all domesti-
cally-based commercial banks listed on the Warsaw Stock Exchange over the period 1998–2014.
Findings – The results of the research indicate that the perception of financial leverage by equity investors in 
the Polish banking sector has changed significantly since the beginning of the global financial crisis. In the 
period preceding the crisis leverage appeared to have a positive, yet not significant, impact on banks’ mar-
ket value. After the crisis started, however, this impact became significantly negative, which might reflect 
a structural change in investors’ attitudes, resulting from considerably increased uncertainty and risk aver-
sion in that period.
Originality/value – The empirical evidence on the impact of the global financial crisis on the value relevance 
of leverage in the banking sector in the existing literature seems to be limited to the context of the U.S. mar-
ket. In particular, it appears that no prior study has investigated this problem in the specific setting of the Pol-
ish capital market. The present study attempts, therefore, to enhance the existing international and domestic 
literature by filling this apparent gap.
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Introduction 

The role of banks as financial intermediaries affects numerous aspects of their business 
activities, in particular the specificity of their capital structure. Commercial banks typically 
run their operations relying mostly on debt financing resulting, above all, from deposits 
made by their clients. In the effect, the extent of financial leverage in the banking industry, 
measured in relation to total assets over total shareholder funds, is usually several times 
higher than that of the non-financial enterprise sector (BIS 2010, p. 75).

According to the Modigliani-Miller (1958) theorem, in a perfectly efficient capital 
market, in the “world” without information asymmetry, taxes, and agency or bankruptcy 
costs, a firm’s capital structure should be value-irrelevant to equity investors. The reality, 
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however, is quite distant from this idealistic view, as diverse market imperfections might 
render a company’s capital structure (in particular the extent of leverage) important in mak-
ing investment decisions.

Given sufficiently high operating efficiency, the use of financial leverage enables to in-
crease the return on equity above the return on assets, which provides the owners of a com-
pany with additional benefits. The leverage, however, is a “double-edged sword”, so when 
operating efficiency becomes too low to sustain the burden of debt service, the costs of debt 
begin to drag earnings down, often leading to losses and increased bankruptcy risk. There-
fore, from the shareholders’ perspective leverage increases the volatility of stock returns and 
thus the riskiness of investment (Yang, Tsatsaronis 2012, p. 49).

In the specific context of the banking industry, during the periods of favourable macroe-
conomic conditions higher leverage leads to greater returns on equity resulting in increasing 
the market value of banks’ stocks. As the conditions become worse, however, higher lever-
age might amplify the adverse effects of potential losses, in particular those related to asset 
impairment, and in this way increase the risk of bankruptcy. This, in turn, might lead to fall 
in the market value resulting from the increased risk aversion of the equity investors. Ad-
ditionally, although leverage improves the short-run efficiency of resource allocation in the 
banking sector, in the long-run it creates a strong systemic risk increasing the frequency and 
duration of financial crises (Phelan 2016).

Given the above intuition, the paper investigates the impact of financial leverage on the 
market value of banks in the periods preceding and succeeding the last global economic cri-
sis in the specific context of the emerging capital market of Poland. To the Author’s knowl-
edge to date this issue has not been directly examined empirically, therefore the present 
study attempts to contribute to the existing literature by filling this apparent gap.

The remainder of the paper is organised in three sections. The first section provides a re-
view of international and domestic literature regarding the value relevance of bank’s capital 
adequacy and leverage. The second section describes the methodological framework of the 
paper and the data selection procedures. The main findings of the study are presented and 
discussed in Section 3. The paper is closed with conclusions and some suggestions on the 
directions of any future research.

1. Literature review 

Being a fundamental indicator of banks’ financial stability and the overall riskiness of their 
operations, capital adequacy should be of crucial importance for investors in the banking 
industry. Equity capitalization might be treated as a source of market power, for banks 
with higher capital ratios tend to be more flexible in their operations and more capable of 
exploiting growth opportunities that arise on the market. Furthermore, they are less ex-
posed to regulatory risks and costs, for instance those related to restrictions on operations 
imposed by regulators (e.g. prohibitions on engaging in new activities or dividend payouts) 
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or preparation of recovery plans (Calomiris, Nissim 2012, p. 21). In this light, banks’ capital 
adequacy is supposed to be positively related to their market values, while higher leverage 
should be priced negatively by the capital market. 

Direct evidence supporting the above view is provided by Jordan et al. (2011) who ex-
amined a sample of over 750 U.S. banks and savings and loans institutions over the period 
2006–2009 finding a statistically significant positive impact of the ratio of Tier 1 capital to 
total assets on the market-to-book ratio, after controlling for size and other bank-specific at-
tributes. Additionally, numerous studies report a strong, positive relation between the book 
values of equity and banks’ market values both in an international and domestic setting (see 
e.g. Abuzayed et al. 2009; Agostino et al. 2011; Anandarajan et al. 2011; Mehran and Thakor 
2011; Bolibok 2014). 

On the other hand, however, the sense of protection provided by the safety net solu-
tions, including deposit insurance and potential government bailouts, inclines investors to 
purchase the shares of banks that undertake higher leverage in search of greater returns on 
equity (Calomiris, Nissim 2012, p. 22). In the light of agency models, debt financing might 
be in fact preferred by equity investors as it puts hard constraints on banks’ management 
(see e.g. Hart, Moore 1995) while equity provides a protective cushion against erroneous 
business decisions. In turn, constraints resulting from regulatory capital requirements im-
pose value-relevant costs which adversely affect banks’ market values (Allen et al. 2011).

Excessive equity might also be perceived negatively by the capital market as an indica-
tor of the relatively higher riskiness of operations or holdings of opaque assets that require 
a larger capital cushion (Calomiris, Wilson 2004). It can also suggest the lower ability of the 
management to select positive net present value investments or exploit the net benefits from 
leverage (Calomiris, Nissim 2012, p. 22).

Moreover, the findings of Cheng et al. (2010) suggest that institutional investors, e.g. 
mutual funds, might even put direct pressure on financial institutions encouraging them to 
undertake greater leverage in exchange for higher demand for their shares, resulting eventu-
ally in higher market values.

The above arguments suggest therefore that under certain circumstances higher leverage 
might be in fact rewarded by the capital market, which could result in an inverse relationship 
between capital adequacy and banks’ market values.

Extensive international research by Kalemli-Ozcan et al. (2011), covering the sample of 
over 32,000 banks from 68 countries in the period 1996–2009, shows that the increase in 
leverage prior to the crisis was most noticeable for large banks (especially investment ones) 
from the developed countries. These institutions were aggressively increasing their balance 
sheets using debt during asset booms. In turn, smaller banks on average did not experience 
significant increases in leverage ratios. This pattern was most pronounced in the U.S. and 
to a lesser extent in Europe. Additionally, the research revealed that banks operating in the 
emerging markets were less aggressively increasing their leverage ratios before the crisis 
and were able to maintain them during it.
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Using the data covering the period 2000–2011 for the sample of U.S. banks, Calomiris 
and Nissim (2012) found that the impact of leverage on the market value of banks changed 
during the recent financial crisis. Prior to the crisis leverage increased the market-to-book 
ratio, but once the downturn began this relationship became reversed, as highly-leveraged 
banks found themselves more exposed to counterparty risk that negatively affected their op-
erations, often forcing them to liquidate assets and struggle for strengthening their financial 
position. This in turn led to the negative perception of leverage by the equity investors and 
its adverse impact on banks’ market value.

In the light of the results of previous studies leverage appears to be a value-relevant fac-
tor in the banking sector. The direction of its impact on the market value of banks remains, 
however, it is ambiguous. Additionally, the aforementioned findings of Calomiris and Nis-
sim (2012) regarding the U.S. market suggests that this impact may vary along the course of 
the business cycle. It also appears that to date no study has attempted to examine the above 
issues in the specific context of the Polish banking sector. 

2. Research framework

In the light of the evidence present in the relevant literature, the impact of leverage on the 
market value of banks appears to be ambiguous. Undoubtedly, however, the recent global 
financial crisis has increased the overall risk aversion of equity investors around the world, 
which might result in a more negative perception of leverage also in the Polish banking sec-
tor. The above intuition led to the formulation of the following research hypothesis: 

H1:  The global financial crisis has resulted in a more negative perception of leverage by 
equity investors in the Polish banking sector.

In order to test the above hypothesis a multiple regression analysis was employed. Given 
the fact that earlier empirical evidence in both international and domestic settings indicates 
that banks’ market value is strongly related to the book values of equity and net earnings 
these accounting items were included in the regression model as explanatory variables to-
gether with the ratio of total assets to equity used as a measure of the extent of financial lev-
erage. The basic regression model took the following form, further referred to as Model 1:

 0 1 2 3t t t t tp BVPS EPS L= α +α × +α × +α × + ε ,

where:

tp~  –  closing price of a bank’s share at the end of year t,
α0  –  intercept,
α1, α2, α3  –  structural parameters,
BVPSt – book value per share at the end of year t,
EPSt  –  net earnings per share for the year t,
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BVE
=   – a proxy for financial leverage at the end of year t,

TAt – ratio of total assets assets at the end of year t,
BVEt  – book value of equity at the end of year t,
εt  –  error term.

The estimates of parameters α1 and α2 are expected to be positive both before and after 
the beginning of the global financial crisis in 2008. In the light of the evidence in the rel-
evant literature the sign of the coefficient α3 cannot be unambiguously predetermined; how-
ever, the estimated value of this coefficient is expected to decrease in the period succeeding 
the crisis due to increasing uncertainty and risk in the capital markets. The presence of an 
error term serves for capturing the influence of factors not included in the model.

To test the statistical significance of the differences in the regression coefficients be-
tween the examined periods the Chow test for structural change was employed. The Chow 
test statistic is given by the following equation (Dougherty 2001, pp. 245–246):

 
( ) /( , 2 )
( ) / ( 2 )
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RSS RSS n k

− −
− =

+ −
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where:
RSSP  –  total sum of the squares of the residuals in the pooled regression,
RSSA, RSSB  –  residual sums of squares for the subsample regressions A and B, respec-

tively,
n  –  number of observations in the pooled sample,
k  –  number of parameters in the regression model.

The Chow test statistic follows the F distribution with (k, n – 2k) degrees of freedom. 
The null hypothesis assumes the equality of the regression coefficients in the examined 
subsamples. The value of the test statistic exceeding the corresponding critical value of the 
F distribution implies a rejection of the null hypothesis, thus indicating a structural break 
in the regression parameters (i.e. a statistically significant difference between the values of 
regression coefficients in each subsample).

To test the statistical significance of the changes in the regression coefficients after the 
beginning of the financial crisis Model 1 was extended to the following form (further re-
ferred to as Model 2):

 0 1 2 3 4 5

6 7

( )
( ) ( )

t t t t t t t

t t t t t

p D BVPS EPS L D BVPS
D EPS D L

= β +β × +β × +β × +β × +β × × +

+β × × +β × ⋅ + ϑ



,

where:
β0  –  intercept,
β1, β2, …, β7 –  structural parameters,
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Dt  –  a dummy variable equal 0 for t = 1998, 1999, …, 2007 and 1 for t = 2008, 2009, ...,  
  2014,

ϑt  –  error term,
the remaining symbols as in Model 1.

Estimates of the parameters β5, β6 and β7 of Model 2 correspond to changes in the re-
gression coefficients for the book value of equity, net earnings and leverage, respectively, 
between the periods 1998–2007 and 2008–2014.

The research covered all domestically-based commercial banks listed on the Warsaw 
Stock Exchange over the period 1997–2014. After taking into account the results of mergers 
and acquisitions within the sector over the examined time span, the final sample comprised 
of 18 banks. The data on annual financial statements were collected from the Notoria Serwis 
SA database provided by ISI Emerging Markets (http://site.securities.com… 2015). As the 
research aims to investigate the value relevance of leverage in the banking sector, the analy-
ses were based on the data from the separate financial statements of banks. Historical stock 
prices were collected from the database of the Brokerage House of Bank Ochrony Srodow-
iska SA (http://bossa.pl… 2015). The combined data on stock prices and selected accounting 
variables yielded the final pooled sample of 234 bank-year observations (138 for the period 
1998–2007 and 96 for the period 2008–2014).

3. empirical results

The results of the estimations of Model 1 parameters for the periods preceding and succeed-
ing the global financial crisis, as well as for the entire examined time span, are shown in 
Table 1.

All estimated regressions are statistically significant and fit well to the empirical data, 
as indicated by the corresponding values of F-statistics and coefficients of determination. 
Additionally, relatively low values of variance inflation factors (VIF) do not indicate any 
serious problems with the multicollinearity of the selected explanatory variables in each of 
the examined periods of time. A comparison of the coefficients of determination reveals that 
Model 1 best fits the data for the period 2008–2014, when it was able to explain over 90% of 
the variation in banks’ stock prices.

As expected, the estimates of regression coefficients α1 and α2 are positive, indicating 
that increases in the book values of equity and net earnings of banks corresponded on aver-
age with higher market values. The impact of these accounting items on banks’ stock prices 
was statistically significant both before the financial crisis and over the entire examined 
period. Interestingly, however, net earnings appear to have lost their value relevance after 
the beginning of the crisis, as indicated by an unacceptably high p -value of the coefficient 
α2 (0.391). A possible explanation of this observation might be an increased volatility of 
net earnings in that period resulting largely from significant fluctuations in impairment 
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provisions. Therefore, as net earnings became less predictable, equity investors seemingly 
attributed higher value relevance to book values of equity which resulted in a slightly in-
creased coefficient α1 in the period 2008–2014.

table 1

Estimations of Model 1 parameters for the examined periods

Parameter

Model 1:   0 1 2 3t t t t tp BVPS EPS L= α +α × +α × +α × + ε

Period

1998–2007 2008–2014 1998–2014

estimate/ 
value

std.
error

p-va-
lue VIF estimate/ 

value
std.
error

p-va-
lue VIF estimate/ 

value
std.
error

p-va-
lue VIF

α0 –20.431 12.537 0.106 13.834 14.767 0.351 –12.741 9.717 0.191

α1 1.551 0.131 0.000 2,241 1.869 0.148 0.000 5,534 1.544 0.099 0.000 2.898

α2 4.964 0.842 0.000 2,239 0.923 1.070 0.391 5,477 4.210 0.670 0.000 2.888

α3 1.492 1.035 0.152 1,005 –2.775 1.312 0.037 1,060 0.545 0.822 0.508 1.013

R2 0.824 0.915 0.848

Adj. R2 0.820 0.912 0.846

F-statistic 209.714 0.000 330.113 0.000 428.862 0.000

Sum of 
squared 
residuals 635,106.791 185,085.821 878,894.827

N 138 96 234

Source: own study.

Given the scope of this study, the most important findings are regarding the change in 
the value relevance of financial leverage (coefficient α3) in the post-crisis period. It appears 
that prior to the crisis the extent of financial leverage was positively, although not statisti-
cally significant, related to banks’ market value. After the start of the crisis, however, this 
relationship became negative and significant at the 0.05 level, so that in the period 2008–
2014 an increase in the ratio of total assets to equity by 1 resulted, on average, in the fall of 
bank’s stock price by 2.78 PLN. These findings clearly support the key hypothesis of the 
present study, suggesting that an unprecedented increase of uncertainty in the global capital 
markets in the aftermath of the crisis induced the equity investors in the Polish banking sec-
tor to change their perception of banks’ exposure to financial leverage. It appears that in the 
post-crisis period the market started to punish more leveraged banks causing their market 
values to decrease.

In the next stage of the research Model 1 was tested for a potential structural break in 
the regression parameters between the pre-crisis and post-crisis period. The estimated value 
of the Chow test statistic equalled 4.044 and exceeded the corresponding critical value of 
the F distribution at the 0.01 level of significance (3.403) indicating that the impact of the 
selected explanatory variables was different in each of the examined sub periods. 



686 Piotr Bolibok

In order to evaluate the statistical significance of the differences between the regres-
sion coefficients for the periods 1998–2007 and 2008–2014 the parameters of Model 2 were 
estimated (Table 2).

table 2

Estimations of Model 2 parameters

Parameter

Model 2: 
0 1 2 3 4 5

6 7

( )
( ) ( )

t t t t t t t

t t t t t

p D BVPS EPS L D BVPS
D EPS D L

= β +β × +β × +β × +β × +β × × +

+ β × × +β × × +ϑ



estimate/value standard error p-value
β0 –20.431 10.971 0.064
β1 34.265 22.666 0.132
β2 1.551 0.114 0.000
β3 4.964 0.737 0.000
β4 1.492 0.906 0.101
β5 0.318 0.229 0.166
β6 –4.041 1.615 0.013
β7 –4.267 1.981 0.032
R2 0.858
Adj. R2 0.854
F-statistic 195.838 0.000
N (1998–2014) 234

Source: own study.

The results of the estimation of Model 2 reveal that the aforementioned changes in the 
regression coefficients for net earnings (β6) and TA/E ratio (β7) proved to be statistically 
significant at the 0.05 level. The latter finding indicates a prominent shift in investors’ at-
titudes towards financial leverage and thus provides further support for the investigated 
research hypothesis. Simultaneously, the observed change in the regression coefficient for 
the book value of equity (β5) should be deemed insignificant, as the corresponding p-value 
reached 0.166.

The empirical evidence strongly suggests that the perception of leverage by the equity 
investors in the Polish banking sector changed significantly in the wake of the global finan-
cial crisis. Even if prior to the crisis leverage was not considered an important value driver 
by the capital market, for its seemingly positive impact on banks’ stock prices turned out to 
be statistically insignificant, in the succeeding period this perspective changed completely 
and higher leverage began to be associated with lower market values. In the light of the 
conducted analyses both the inverse relationship between banks’ leverage and their market 
values in the post-crisis period and the very shift in the investors’ attitudes towards lever-
age proved to be statistically significant. The outcomes of the present study are therefore to 
large extent consistent with the findings of Calomiris and Nissim (2012) in the context of 
the U.S. market. 
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Conclusions

The results of the study indicate that the impact of financial leverage on the market value 
in the Polish banking sector changed diametrically after the beginning of the global fi-
nancial crisis in 2008. In the period preceding the downturn this impact was positive but 
not statistically significant, so that the market seemed to award banks for taking on higher 
leverage in search of increased returns on equity. After the crisis began, however, higher 
leverage started to be perceived negatively by the equity investors, as it was presumably 
associated with higher counterparty risk and lower capital adequacy. More leveraged banks 
could therefore be considered less resilient to potential further adverse shocks and financial 
losses. As a result, the impact of leverage on the market value of banks became significantly 
negative. The results of the research also indicate a substantial shift in the value relevance of 
net earnings in the post-crisis period as their impact on banks’ market values decreased and 
became not statistically significant. The only accounting-based value driver that seemed 
to be robust to the impact of the global financial crisis was the book value of equity that 
remained significantly positively related to market values over the entire examined period.

Therefore, the findings of the study demonstrate that the value relevance of financial 
leverage in the banking sector is highly sensitive to the current macroeconomic conditions 
and overall market sentiment, which partially justifies the mixed results of prior investiga-
tions of this issue in international literature. 

In the light of ambiguous international evidence and the results of the present study 
a thorough diagnosis of the impact of changing macroeconomic conditions on the value rel-
evance of financial leverage in the banking industry seems to require some further investi-
gation. In particular, future research might try to explore whether it is possible to determine 
an optimal extent of financial leverage that should be taken on by banks to prevent potential 
negative responses of the capital market during the periods of increased risk aversion.
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wPŁyw gLoBaLnego kRyzysu Finansowego  
na znaczenie dŹwigni FinansoweJ dLa waRtoŚci RynkoweJ  
W PoLSKIM SEKToRZE BANKoWYM

Streszczenie: Cel – Celem artykułu jest weryfikacja empiryczna wpływu globalnego kryzysu finansowego 
na znaczenie dźwigni finansowej dla wartości rynkowej w polskim sektorze bankowym.
Metodologia badania – Zastosowane metody badawcze obejmują analizę liniowej regresji wielorakiej oraz 
test Chowa stabilności oszacowań parametrów modelu. Próba badawcza objęła wszystkie banki komercyjne 
z siedzibą w Polsce notowane na Giełdzie Papierów Wartościowych w Warszawie w okresie 1998–2014.
Wynik – Rezultaty przeprowadzonych analiz wskazują, że postrzeganie dźwigni finansowej przez inwesto-
rów giełdowych w polskim sektorze bankowym uległo istotnej zmianie od początku globalnego kryzysu 
finansowego w 2008 r. W okresie poprzedzającym kryzys dźwignia finansowa miała pozytywny, choć nie-
istotny statystycznie, wpływ na wartość rynkową banków. Jednakże po wybuchu kryzysu ten wpływ stał 
się istotnie negatywny, co może odzwierciedlać strukturalną zmianę postaw inwestorów, będącą wynikiem 
znacznie zwiększonej niepewności i awersji do ryzyka w tym okresie.
Originalność/wartość – Bezpośrednie analizy empiryczne wpływu globalnego kryzysu finansowego na 
znacznie dźwigni finansowej dla wartości rynkowej w sektorze bankowym w literaturze przedmiotu były 
dotychczas przeprowadzane wyłącznie dla rynku Stanów Zjednoczonych. W szczególności, żadne wcze-
śniejsze prace naukowe nie analizowały tego problemu w specyficznych warunkach polskiego rynku kapi-
tałowego. Niniejszy artykuł podejmuje zatem próbę wzbogacenia istniejącej międzynarodowej i krajowej 
literatury przedmiotu poprzez wypełnienie przedmiotowej luki.

słowa kluczowe: bank, wartość rynkowa, dźwignia, kryzys finansowy, znaczenie wartości
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