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The ongoing global financial crisis has caused great turmoil in the devel-
oped world’s banking sector, and as of this writing (September 2011), most
of the developed world is still struggling to recover from the crisis. As a
result, the emerging market banks, represented by the BRIC banks, are in-
creasing in importance in the global banking market. We investigated bank
performance and its relationship to bank characteristics and macroeco-
nomic factors using a sample of major banks in the BRIC countries during
2003-2009 and found that the BRIC banks increased in efficiency due to
the rapid economic growth and rising GDP in these countries. The pres-
ence of foreign-owned banks also played a role in promoting the overall ef-
ficiency of the banking sector; however, the presence of large state-owned
banks had a negative impact on efficiency. Finally, the relatively high level
of bank capitalization and loan loss reserves helped to improve the effi-
ciency level of the BRIC banks before and during the global financial crisis.
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Banks are usually the cornerstone of a country’s financial system, especial-
ly in the emerging markets (EMs) where the equity and bond markets are
not well developed. The ongoing global banking crisis further underscores
the importance of the banking sector in the process of economic develop-
ment. While most of the developed world is still struggling to recover from
the global banking crisis, the banking sector in the BRIC countries (namely,
Brazil, Russia, India, and China) was relatively less affected by the financial
crisis. In addition, there have been fewer cases of major bank failures in
the BRIC countries whose economies were either not as affected by the
crisis (such as China) or recovered much faster than their developed coun-
terparts (such as Brazil). This not only contributed to the global economic
recovery from the 2007-2008 recession but also has served to increase the
importance of the EM banks in the global banking system. For instance,
as of July 2011, among the top 10 banks in the world ranked according to

market capitalization, 4 are from emerging markets (ta-
ble 1). In addition, according to Bloomberg data, 44% of
the top 100 banks are EM banks, an increase from 21%
and 30% in 2002 and 2007, respectively. A recent re-
port published by The Banker shows that a high propor-
tion of the banks surveyed in 2010 indicate that the EM
economies will be the main driver of the future growth
of the world banking industry (Ghosh, 2010). Conse-
quently, the performance of the major EM banks in the

44% of the top 100 banks
N the world are EM banks
N 2011, an increase from
21% and 30% In 2002 and
2007, respectively

years before and during the 2007-2008 financial crisis, represented by the
BRIC countries, has recently received greater attention. From the research
point of view, the global financial crisis provides a natural experiment that
provides us with a rare opportunity to examine how well the EM banks per-

formed and what factors explain their performance.

TABLE 1. TOP-10 BANKS IN THE WORLD (BY MARKET CAP., US$ BILLION, JUNE 2011)

my)
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Bank Name

Industrial & Commercial Bank Of China
China Construction Bank

HSBC Hldgs Plc

JPMorgan Chase

Agricultural Bank Of China

Bank Of China

Wells Fargo & Co

Citigroup Inc

Bank Of America

Banco Santander
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Source: Bloomberg, 2011.

Country Market Cap.
China 248.6
China 225.5
UK 182.3
us 161.1
China 144.3
China 143.3
us 138.9
us 111.2
us 109.7
Spain 97.8



SKOLKOVO

Moscow School of Management

This study attempts to investigate the following significant questions
about the major banks in the BRIC countries: How did the BRIC banks per-
form in the years immediately before and during the global financial crisis?
What factors explain their performance over that period? For instance, did
the presence of foreign-owned banks in the BRIC countries have a negative
impact on the performance of the BRIC banks during the financial crisis?
What is the impact of the macroeconomic environment on bank efficiency
in these countries? We utilize a sample of 947 bank observations, covering
the major banks in the BRIC countries for the period of 2003-2009. We find
that the performance of the BRIC banks shows great variation both within
and across countries and that the banking sector of the BRIC countries
was negatively affected by the global financial crisis. Comparatively, China
was the least affected, while Russia was affected the most (a 29% decline
in efficiency from 2007 to 2008). Brazil and India exhibited a steady level
of efficiency until the financial crisis, but the efficiency declined during the
crisis. They are still recovering in the early post-crisis period. The analysis
of inefficiency factors reveals that Brazil and China have an institutional and
macroeconomic environment that is more conducive to the profit efficien-
cy of its banking sector. The higher ratio of foreign-owned banks and the
relatively low level of state-owned banks contributed to the bank efficiency
levels. Furthermore, the BRIC banks increased in efficiency due to the rapid
economic growth and the rising GDP per capita in these countries. Public
listings, high capital levels, and loan loss reserves are found to have a sig-
nificantly positive impact on BRIC banks’ efficiency levels, while the NPL
ratio and the degree of reliance on interbank borrowing have a negative
effect on their efficiency levels.
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BASIC INDICATORS OF BANK PERFORMANCE: A PRE-
LIMINARY EXAMINATION
As a preliminary examination, figure 1 exhibits the trend of some basic in-
dicators (e.g., profitability) of the major banks in BRIC countries between
2003 and 2009. ltis clear from the figure that Brazilian banks recorded rela-
tively high profitability in terms of both the return on average assets (ROAA)
and return on average equity (ROAE) at the beginning of the period. How-
ever, their average profitability declined afterward (especially in 2007) and
then recovered in 2008 and 2009. The profitability of Indian banks is basi-
cally stable throughout the period, as is Chinese banks’ profitability since
2005. Russian banks had the highest level of ROAA and ROAE during the
period of 2005-2006, but their average profitability has declined continu-
ously since then. The Russian economy experienced the greatest econo-
mic contraction by far during the crisis, which probably explains much of
this deterioration. We have also calculated a simple measure of bank capi-
talization, and its trend is plotted in figure 1. On average, Russian banks
have the highest ratio of equity to total assets,’ while China has the lowest.
One simple measure of the quality of banks’ loan portfolio is the non-
performing loan (NPL) ratio. For the period of 2003-2009, Indian banks
have the lowest average NPL ratio (3.48%), while Brazilian banks have the
highest (9.87%). However, the value of this variable is affected by each
country’s regulatory rules and loan categorization system. For instance,
China uses a relatively lax rule to count NPLs; therefore, the NPL ratio for
Chinese banks may be underestimated. Furthermore, figure 1 shows the
comparison of loan loss reserves among the BRIC countries. China and In-

FIGURE 1. Basic Indicators of Bank Performance in BRIC Countries
(2003—2009) Return on Average Assets (ROAA)

2003
2004
2006
2007
2008
2009

2005

eeeee China —— Brazil -=-- India —— Russia

Source: Bankscope.

1 The assets measurement is not adjusted for risk.
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FIGURE 1. Basic Indicators of Bank Performance in BRIC Countries

(2003-2009) Return on Average Equity (ROAE)
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FIGURE 1. Basic Indicators of Bank Performance in BRIC Countries

(2003-2009) Equity/Total Assets
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dia have the lowest loan loss reserves to total loans ratio among the group,
which is approximately 20% of that of Russian banks.

MEASURING BANK EFFICIENCY

Although the banks’ financial performance can be partially revealed by sim-
ply looking at the various financial ratios (e.g., ROAA, ROAE, etc.), such
investigations quite often lead to conflicting conclusions that can be mis-
leading, given that the market contains inefficiencies and the price informa-

1 o /11. BASIC PERFORMANCE MEASURES

RESEARCH SEPTEMBER, 2011



SKOLKOVO

Moscow School of Management

FIGURE 1. Basic Indicators of Bank Performance in BRIC Countries

(2003-2009) Loan Loss Reserve/Gross Loans
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tion is sometimes unreliable. Therefore, it is important to further investigate
how efficient the banks are in allocating economic resources. A stochastic
frontier approach is commonly employed for bank efficiency analysis. Such
an approach is especially appropriate in efficiency studies of emerging
markets, in which problems related to measurement error and an uncertain
economic environment are more likely to prevail (please see the appendix
for a detailed description of the model and methodology).

A bank’s efficiency level can be affected by both bank-specific characteris-
tics (such as its capital level and nonperforming loans) and the macroeconomic
environment (such as the rate of economic growth or the level of development of
its capital markets). In the analysis of factors that affect banks’ efficiency levels,
we considered a large set of macroeconomic factors and bank-level character-
istics. The primary macro factors of interest include the following: market struc-
ture of the banking sector as measured by the bank concentration level, degree
of development of the country’s capital market as measured by the importance
of its stock market, share of state-owned banks in the country’s banking sector,
share of foreign-owned banks in the banking sector, GDP and its growth rate,
and net interest spread. In addition, we considered a large set of bank-level risk
factors and indicators of the banks’ asset structure. These variables include bank
size, the bank’s listing status, the ratio of nonperforming loans (NPLs) to total
loans, the ratio of loan loss reserves to NPLs, the leverage ratio (equity/total as-
sets), the loans to deposits ratio, reliance on interbank borrowing, and the ratio
of securities to total earning assets (including cash and deposits, reserves at the
central bank, deposits at other financial institutions, reverse repurchase agree-
ments, and total loans and securities).
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We focus on the major banks in the BRIC countries: (1) banks included
in the Bankscope database during 2003-2009; (2) banks that The Banker
included in the list of the 1000 biggest banks during the same period. We
have a total of 947 bank-year observations (table 2) over 2003-2009, which
includes a period of rapid global economic expansion and deep financial
crisis. All of the bank-level data items are obtained from the Bankscope.
Information about the country-level variables is from various sources, in-
cluding the World Bank, IMF, Beck (2010), and Barth et al. (2003; 2008)
(see note from table 3).

Table 3 reports the summary statistics of the major financial ratios of
banks from each of the BRIC countries during 2003-2009. The variable
values of the input/output factors are converted to 2005 price levels with
the GDP deflator and measured in millions of U.S. dollars. Descriptive infor-
mation about the country-level macroeconomic indicators is also reported
in table 3. Comparatively speaking, Russia and India have higher degrees

TABLE 2. SAMPLE DISTRIBUTION (2003-2009)

2003 2004 2005 2006 2007 2008 2009 Total
Brazil 15 15 15 15 15 15 13 103
India 26 27 28 30 29 29 29 198
Russia 21 26 29 33 33 32 32 206
China 59 60 60 64 65 66 66 440
Total 121 128 132 142 142 142 140 947

Source: Bankscope.

of reliance on the capital markets, while China relies more on the banking
sector as its major credit provider. Although India is largely a market-based
economy, the share of state-owned banks in its banking sector is the high-
est among the BRIC countries (75%), while China is a close second (67%).
Russia has the lowest share of state-owned banks (37%), followed closely
by Brazil (41%). Brazil has the most open banking sector among the BRICs,
as reflected by its relatively high share of foreign-owned bank participation
(23%). Conversely, foreign banks play a very limited role in the remaining
BRIC countries, with those market shares averaging only 1.6%, 7%, and
8.5% for China, India, and Russia, respectively.

Our estimation model calculates an efficiency score for each individual
bank in the BRIC countries over time. Table 4 reports the weighted average
bank efficiency scores for each country during 2003-2009, which were de-
rived by weighting banks’ total assets. China’s banking sector scored the
lowest efficiency level among the BRIC countries at the beginning of the
period (2003) but scored the highest by 2009, averaging 87% over this pe-
riod. Not surprisingly, the entire banking sector of the BRIC countries was
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negatively affected by the 2007-2008 global financial crisis, and efficiency
scores dropped precipitously. Comparatively, China was the least affected
(a 2% reduction from 2007 to 2008); Russia recorded the highest reduction
in banks’ profit efficiency right after the financial crisis (a 29% decline from
2007 to 2008), and its efficiency remained at depressed levels in the early
post-crisis period (i.e., through 2009). Among the four BRIC countries, Rus-
sia exhibited the highest volatility in overall efficiency of its banking system.
Brazil and India exhibited a steady level of efficiency until the financial crisis,
but their efficiency declined during the crisis. They are still recovering in the
early post-crisis period.

TABLE 3. DESCRIPTIVE STATISTICS

Full Sample Brazil
Mean S.D. N Mean S.D. N
Operating Income* 1486.27 3710.57 947 3400.29 447716 103
Net Interest Income* 1131.46 2994.92 947 2441.72 3112.78 103
Total Non-Interest Operating Income* 354.82 933.83 947 958.57 1455.29 103
Total Interest Expense* 960.89 2155.65 947 2519.59 3142.31 1083
Total Non-Interest Expenses (incl. provision)* 1038.76 2488.44 947 2546.82 3387.19 103
Importance of stock market 1.1412 0.8442 947 1.1904 0.3527 103
Market concentration (%) 54.5501 18.2841 947 25.4966 156.6257 103
Share of state-owned banks (%) 59.1087 14.7718 947 40.8748 4.9344 108
Share of foreign banks (%) 6.5776 6.6256 947 23.1767 3.7382 103
Ln (GDP) 14.2113 0.6217 947 13.7898 0.2685 103
GDP growth rate (%) 8.2291 4.1936 947 3.6474 2.1619 103
Net interest spread (%) 8.0800 10.5463 947 37.8086 3.5407 103
Bank size (In assets) 9.0174 1.6575 947 9.6192 1.4936 103
Public 0.4699 0.4994 947 0.4757 0.5019 103
Equity/Assets (%) 8.2030 7.8374 947 9.5672 4.3968 103
NPL ratio (%) 5.7784 7.7614 947 9.8690 6.9079 103
Loan loss reserve/NPL (%) 153.16 188.17 947 73.23 16.58 103
Net loan/Total customer deposits (%) 122.7311 160.8952 947 110.9627 69.2841 108
Security/Total earnings assets (%) 26.1071 15.5938 947 51.1665 17.4320 103
Interbank borrowing (%) 25.0043 25.0475 947 50.0946 19.7020 108

Note: * - Values in million US dollars (2005 price level); ROAA — return (operation profit) on average assets; ROAE — return (operation profit) on average equity; NPL — non-performing loans; the calculation o
GDP and private credit by deposit money banks/GDP) and the structure size (the ratio of two ratios: STOCK MARKET CAPITALIZATION / GDP and private credit by deposit money banks/GDP). The higher {]

Bank Regulation and Supervision Database of the World Bank) and is calculated as the percentage of the assets held by the five largest banks of the country as of the end of 2001 and 2005 respectively; “S|
2005; “Share of foreign banks” is from Barth et al. (2003, 2008) and is calculated as percentage of the bank assets held by the banks 50% or more foreign owned as of year-end 2001 and 2005; GDP, GDP
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TABLE 4. BANK EFFICIENCY SCORE (WEIGHTED AVERAGE, 2003-2009)

China Brazil India Russia
2003 0.8212 0.8750 0.8839 0.8994
2004 0.8029 0.8808 0.8611 0.8960
2005 0.8819 0.8840 0.8599 0.9221
2006 0.8849 0.8733 0.8555 0.9021
2007 0.9119 0.8699 0.8495 0.8855
2008 0.8956 0.7754 0.7896 0.6317
2009 0.9213 0.8551 0.8172 0.6850
Average (2003-09) 0.8743 0.8591 0.8452 0.8317

Note: The calculation of the bank efficiency score is based on the regression model (2) in Appendix Table 2 and the weighted average of the efficiency score is reported using

banks’ total assets as weight.
Source: SIEMS own calculation.

India Russia China
Mean S.D. N Mean S.D. N Mean S.D. N
977.77 1753.57 198 826.17 1814.89 206 1576.09 4572.23 440
570.30 921.55 198 492.90 1304.19 206 1376.21 3886.59 440
407.47 936.53 198 333.27 713.79 206 199.88 802.80 440
1070.54 1679.74 198 442.03 976.61 206 789.60 2297.06 440
691.01 1301.26 198 638.52 1445.97 206 1029.61 2877.24 440
1.8528 0.6606 198 2.0166 0.4916 206 0.3997 0.2421 440
41.3259 1.8386 198 43.4311 0.4837 206 72.5078 1.9730 440
74.5195 0.6260 198 37.3932 1.4511 206 66.6091 0.7810 440
6.9986 0.2514 198 8.4845 0.2419 206 1.6098 0.3544 440
13.6765 0.1727 198 13.6302 0.1724 206 14.8228 0.2913 440
7.9836 1.5764 198 4.8015 5.5622 206 11.0168 1.7302 440
4.8847 0.6300 198 6.5088 1.0146 206 3.2943 0.1681 440
9.4371 1.0947 198 8.1768 1.4375 206 9.0813 1.8436 440
0.9798 0.1410 198 0.3447 0.4764 206 0.2977 0.4578 440
6.1797 1.9256 198 16.9141 11.8716 206 4.7158 3.2120 440
3.4814 2.8042 198 4.5795 7.5405 206 6.4157 9.0142 440
69.69 19.67 198 284.37 278.31 206 142.34 141.50 440
73.7887 30.1246 198 290.1516 280.9938 206 69.1268 15.6618 440
35.1036 6.8604 198 15.9914 13.3011 206 20.9284 9.5354 440
11.1260 11.8811 198 541719 25.8502 206 11.7203 8.7008 440

Iculation of “importance of stock market” follows Beck (2010, Financial Structure Dataset, the World Bank) and is the average of the structure activity ( the ratio of two ratios: stock market total value traded/
he higher the value of this variable, the more market-based the countries’ financial system is (more reliance on capital market); “Banking market concentration” is obtained from Barth et al. (2003, 2008,

ctively; “Share of state-owned banks” is from Barth et al. (2003, 2008) and is calculated as the percentage of the bank assets held by the banks 50% or more government owned as of year-end 2001 and
hDP, GDP growth rate and the net interest spread are all from the International Financial Statistics of IMF (2009).

1Il. EMPIRICAL RESULTS: BANK EFFICIENCY SCORES/ 1 5
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What explains the differences in efficiency among the BRIC banks? We con-
ducted an analysis of inefficiency factors (see table 2 in the appendix for
the main regression results) and noted several interesting observations: (1)
The overall country factor (e.g., institutional development, economic devel-
opment, etc.) for India and Russia indicates a significant negative impact on
the bank efficiency level in the two countries. This may reflect the relatively
poor institutional environment, small size of the overall economy (GDP),
slower GDP growth rate, and lower importance of the banking sector in
Russia’s financial development. In India, a high share of state-owned banks
in its banking sector and a low share of foreign-owned banks contribute
to the bank efficiency level. (2) Brazil and China have

an institutional and macroeconomic environment that is BraZ” aﬂd Ch | ﬁa
relatively conducive to the profit efficiency of its bank- ha\/e an IHSTITUTIOﬂa|

ing sector. Among the country factors, the higher ratio

of foreign-owned banks, lower level of bank concentra- aln d Macroeconom | C
tion, and relatively low share of state-owned banks con- e n\/l ro ﬂ me mt J[hat |S

tribute the most to the efficiency level of Brazilian banks.

In addition, both the level and pace of economic de- r6|aT|\/€\y COHdUCM/@ J[O Th@
velopment (GDP per capita and GDP growth rate) help prOﬂT @ﬁlCl@ﬂC\/

to promote the efficiency level. China’s banking sector

benefits from the large domestic market and its rapid

GDP growth. Stock market development has a negative impact on bank-
ing sector efficiency, probably because it competes with banks in financial
intermediation. More than any other country, China benefits from the coun-
try’s heavy reliance on its banking system in allocating financial resources.
(3) The estimation results show that both the banking market concentration
level and the share of state-owned banks have a statistically significant and
negative impact on banks’ efficiency level, while the net interest spread
does not significantly affect bank efficiency.

Public listings, banks’ capital level, and loan loss reserve ratio are found
to have a significantly positive impact on banks’ efficiency levels, while the
NPL ratio and the degree of reliance on interbank borrowing have a negative
effect on banks’ efficiency levels. Interestingly, bank size has no statistically
significant effect on bank efficiency levels in the BRIC countries. This could
be because our sample consists largely of big banks in the BRIC countries.
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To summarize, we find that the impact of the global financial crisis on the
BRIC countries varies across the countries, with China being the least af-
fected and Russia the most affected. Furthermore, BRIC banks increased
in efficiency due to the rapid economic growth and the rising GDP per ca-
pita in these countries. Foreign-owned banks help to promote the overall
performance of the banking sector. Finally, the relatively high level of bank
capitalization and loan loss reserves helped the BRIC banks to improve
their performance and cope with the global financial crisis.

Our research has important implications for the BRIC countries and
for general EMs as well. In India, banking sector deregulation since the
1990s led to an increase in domestic private and foreign bank entry and
improvements in the efficiency of government-owned banks. The Indian
banking sector has also benefitted greatly from the acceleration in India’s
economic growth over the past eight years (averaging 8%). Nonetheless,
the process of deregulation has moved forward slowly. One example is the
government policy on foreign acquisition of domestic banks. The regula-
tion does not allow foreign banks to own controlling stakes in domestic
banks, which restricted the expansion of foreign banks in India. According
to the dataset compiled by Barth et al. (2003-2008), the

share of foreign banks in terms of bank asset holdings Th@ DFOC@SS Of
was only 8% in India. Despite the bank deregulation, the d e reg U ‘aJU on an d ban K

share of state-owned banks was 74.53%, the highest

level among the BRIC countries. The slow progress of COHSO“@&UOH haS mO\/@d
banking sector deregulation and the strong presence ](OT\/\/ard S‘O\/\/‘y N |nd|a

of state-owned banks resulted in significant difficulty in

bank consolidation in India. To boost banking consolida-

tion in the country, the Indian government recently indicated that it will allow
new banks (including foreign banks) to enter the banking sector. This may
be a positive step in pushing forward the stalled banking consolidation and
reform process and may increase future bank efficiencies.

Before the onset of the economic crisis, the Russian banking industry
was one of the most efficient (by our yardstick) among the BRICs. This all
changed during and following the financial crisis. The efficiency score of
the Russian banking sector suffered the most among the BRIC countries
during this period. The recovery of the Russian banking sector has been
slow since 2009 despite decent GDP growth. On the positive side, Rus-
sian banks are generally well capitalized with sizable loan-loss provision
buffers, so the medium-term prospects for the Russian banking sector is
actually reasonably healthy. Moreover, the share of state-owned banks in
Russia is low (37%), which is probably healthy over the long-run for the
domestic banking sector. For the Russian commercial banks to meet the
future challenges successfully, the country’s macroeconomic and institu-
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tional environment needs to be further improved. Our
results indicate that the current macroeconomic and in-
stitutional environment in Russia poses a major hurdle
to the efficiency level of the banking sector. Compared
to the other BRIC countries, Russia has a relatively low
ranking in its legal framework and bureaucracy.

Among the BRIC nations, Brazil probably has the
most developed financial infrastructure to support a
relatively efficient banking sector. It also has the highest
level of openness in its banking market, as illustrated
by the relatively large share of foreign banks in terms of
bank assets holdings (23%). The efficiency score of the
banking sector declined during the global financial crisis
but recovered afterward. Average capital adequacy ra-
tios are well above the regulatory requirements, and the

The recovery of the
Russian banking sector
nas been slow since
2009 despite decent GDP
growth, but the medium-
term prospects for the
Russian banking sector

IS actually reasonably
nealthy

majority of private sector banks returned to profitability in 2010. A strong
economy has helped; Brazil had GDP growth of 7.5% in 2010. Nonetheless,
the Brazilian banking sector needs to pay attention to the rapidly rising loan-
to-deposit ratio (as a result of the fast credit expansion in the past decade)
and heavy reliance on foreign funds and interbank borrowings. While a high
loan-to-deposit ratio may enhance banks’ profitability in the short run, it may
create concerns for the banks’ liquidity position and stability in the long run,
especially since the interbank bank market and foreign funds can dry up
quickly in times of internal and external shocks. Another concern is the cur-
rent and potential nonperforming loans (NPLs) buildup in the Brazilian bank-
ing sector. The NPL ratio was already high (10.34% in 2009) in Brazil, com-
pared to that of other BRIC countries. The rapid expansion of bank credit
since the 2000s led to easy credit for consumers, and borrowing costs are
now much lower than they were several years ago. The

debt bu‘rdens of the borrowersl have been building up, The BraZ| ‘ |aﬂ baﬂ K| ﬁg
and delinquencies are now rising at a very fast pace. S@CTOY needs J[O pay

The consumer debt service burden, which stood at 24%

of disposable income in 2010, is now expected to rise aﬁe I’THOH J[O J[he rap|d ‘y

to 28% in 2011. This compares with a 15% rate for the
“overburdened” U.S. consumer and a mid-single—digit
reading for other emerging markets such as China and
India (according to the Financial Times).

Our study indicates that the Chinese banks per-
formed relatively well in terms of efficiency, and their
average efficiency score rose steadily over an eight-
year period, even during the world financial crisis. How-
ever, these results need to be interpreted with caution,

rising loan-to-depostt
ratio (as a result of the fast
credit expansion in the
past decade) and heavy
reliance on foreign funds
and interbank borrowings
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as the methodology used in this study cannot capture
the impact of the banks’ current operations on their fu-
ture performance. Although an important goal of China’s
banking reform was to force the commercial banks to
operate on business principles, the lending decisions of
these banks are frequently influenced by government
policies and subject to state intervention. During the
eruption of the global financial crisis in 2008, the Chi-
nese government took aggressive measures to stimu-
late the economy. To help the government achieve its
policy goals, the major commercial banks implemented
a very loose credit policy and flooded the credit market
with more than RMB 10 ftrillion (about USD 1.6 trillion)

The NPL ratio of Chinese
panks, now officially listed
as only 1.9% (as of July
201), Is expected to

rise rapidly over the next
several years as a result
of the very loose credit
policy during 2007-2008

in new loans. To date, there have been no formal reports on the credit risk
associated with the massive, state-directed lending binge. However, it is
likely that many of these loans are risky, as illustrated by the frequent news
reports about troubled projects or impending defaults. As a result, the NPL
ratio of Chinese banks, now officially listed as only 1.9% (as of July 2011),
is expected to rise rapidly over the next several years, which will affect the

level of profit efficiency of these banks.
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THE STOCHASTIC FRONTIER APPROACH TO ESTIMATE
BANK EFFICIENCY

The main methodology to measure bank performance in this paper is
based on a stochastic frontier approach which is commonly employed for
bank efficiency analysis. Such an approach is especially appropriate in ef-
ficiency studies of emerging markets, in which problems related to mea-
surement error and an uncertain economic environment are more likely
to prevail (Fries and Taci, 2005). Following previous studies (e.g., Jiang
et al.,, 2009; Wang and Schmidt, 2002), we adopt the estimation proce-
dure proposed by Battese and Coelli (1995) and use a one-step maximum
likelihood regression model. The output distance function? is defined as:
Do(x,y)=min{0:(y/0)EP(x). Following Lovell et al.(1994), D,(x,y) is non-
decreasing, positively homogeneous and convex in the output vector ¥ and
non-increasing in the input vector x. If y falls inside the production possibility
set P(x), then D,(x, ) is less than one. If y falls on the boundary of the pro-
duction possibility set, then D,(x,y) is equal to one. More specifically, for
a firm producing m outputs using n inputs, an output distance function in a
translog form is usually given by (e.g., Jiang et al., 2009):

lnDﬂ(x’,y’,t)=a0+2aklnx,’c+2/3’jlny"/.+122akhlnx;lnx;+122/}j,lny’]1ny'l
. 4 £
+Zzykllnxklnyl+tp,t+ @1 +2§k,lnxkt+21 JIny'y,

where x is input, ¥ is output (multiple inputs, multiple outputs) and  is time.
As D,(x',)',t) is homogeneous of degree 1 in ¥, we obtain the following
gonstraints:
21}, =0(j=12,..M), B,=B,anda,, =a,,
£
Under these constraints, we can derive the following equation for individual
firm i:
n m-1 . 1 n o n
lnD; -Iny! =a,+ Z a, Inx, + E B, ln(y;i) +EZ Z a,,lnx' Inx’,
=1 7=l =1 7=l

m=1 m-1 n m-l1

B,In(y,) In(y')" + Z E 7 In(y ) +@r+— fp r

1
+_
2

J=l 1=
n m-1 .
+2 E, Inx r+ Erﬂln(y’j) t+Vv',
=] j=1
where (V)" = ',/ ¥',.(j =1,2,..m=1). By definition, In D' <0, We further

2 A major advantage of the distance function approach is that it can be applied in the case of multiple inputs,
multiple outputs or absence of price information when the traditional dual approach is inapplicable (Jiang et al., 2009)
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APPENDIX TABLE 1. DESCRIPTIONS OF INPUT AND OUTPUT FACTORS IN THE REGRESSION M
Profit Efficiency Model

Input factors Total interest expenses, total non-interest expenses (= Total non-interest expenses (overheads)+
loan impairment charge, as reported in Bankscope)

Output factors Operating Income (=Net Interest Income+Total Non-Interest Operating Income)

Note
1. Operating Income = Net Interest Income-+Total Non-Interest Operating Income 2. Pre-Impairment Operating Profit = Operating Income - Total Non-Interest

Expenses(overheads) 3. Operating Profit = Pre-Impairment Operating Profit - Loan Impairment Charge - (Securities and Other Credit Impairment Charges)
4. All values adjusted to 2005 price level (million US dollars).

define #; = —IIID; “i.e. u;, follows a non-negative truncated normal distri-
bution. In addition, v/ ~ N(0,07) : i.e., v/ follows a standard normal distribu-
tion. uf and vi’ are independent. This is the standard setting of a stochastic
frontier model.

How to define and measure the inputs and outputs of a bank is an
important issue in the bank efficiency research. The two basic methods are
the production and the intermediation approach. We use the latter* in this
study. The definitions of the input and output factors are presented in Ap-
pendix Table 1. The definitions of the input and output factors are presented
in Appendix Table 1.

Following Battese and Coelli (1995), we further analyze the de-
terminants of uf The inefficiencies (uf) can be further decomposed as
u; =z.0 +e, , where z; denotes the exogenous factors that affect the tech-
nical inefficiency term, 6 denotes the coefficients of these factors and e; is
a random variable, which is independently distributed as truncations of a
normal distribution N(0,07) (here, e; = —Z,-’(S ). This means that uf is inde-
pendently distributed as non-negative truncations of a normal distribution
N(u!,02),in which 4/ = z/8 , indicating that 1! , the expected value of u; |
is influenced by different factors with a constant variance.

Appendix Table 2 presents the estimation results using two different
models. In regression model (1), we use country dummy variables to cap-
ture the country factor using China as the benchmark while seven country-
level macroeconomic indicators are included in model (2). It is clear from
Appendix Table 2 that the signs of the first-order coefficients are as ex-

3 Simultaneous equation bias may exist when both inputs and outputs are included in the distance function as regres-
sors. After the normalization procedure, output ratios may be treated as exogenous (Coelli and Perelman, 1996).

4 Berger and Humphrey (1997) argue that under the production approach, financial institutions are thought of as
primarily carrying out services for account holders. These institutions perform transactions and process documents for
customers, including loan applications, credit reports, checks and other payment services, and insurance services
Under this approach, output is best measured by the number and type of transactions or documents processed over
a given period. Unfortunately, such detailed transaction flow data are typically proprietary and not publically available
As a result, data on the stock of the number of deposit or loan accounts serviced or insurance policies outstand-

ing are used instead. Also, only physical inputs such as physical capital, labor and their cost as well as operating
expenses (excluding interest expenses) are used. In contrast, under the intermediation approach, financial institutions
are thought of as primarily intermediating funds between savers and investors. Because service flow data are not
usually available, the flows are typically assumed to be proportional to the financial value of the accounts, such as

the dollar amount of loans, deposits or insurance policy premiums as well as the value of other earning assets. The
input of funds and their interest costs should also be included in the analysis together with physical inputs. As service
flows to depositors are proportional to the value of deposits, if we treat deposits as both input and output, then interest
expenses are usually used as costs. In addition, the interest expense-to-deposit ratio is used as the price of the input
and the value of deposits as the output
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APPENDIX TABLE 2. MAIN REGRESSION AND ANALYSIS OF INEFFICIENCY FACTORS

Regression (1) Regression (2)
Main regression Coefficient t-value Coefficient t-value
Interest expenses -0.3199 -7.19 -0.3228 -6.96
Non-interest expenses -0.5259 -9.39 -0.5280 -9.66
Interest expenses square -0.0308 -2.20 -0.0338 -2.30
Non-interest expenses square -0.1005 -4.70 -0.1061 -5.39
Interest expenses x non-interest expenses 0.0551 3.54 0.0601 4.03
Time -0.0473 -1.75 -0.0469 -1.78
Time x time -0.0014 -0.23 0.0002 0.04
Interest expenses xtime 0.0106 1.38 0.0087 1.14
Non-interest expenses xtime -0.0065 -0.72 -0.0057 -0.67
Constant -0.9621 -8.95 -0.9475 -9.82
Inefficiency Analysis
Brazil -0.4904 -1.09 - -
India 2.3010 10.39 - -
Russia 1.3468 4.56 - -
Importance of stock market -- - 1.2296 10.79
Banking market concentration -- - 3.7007 5855
Share of state-owned banks - - 4.6829 4.39
Share of foreign banks -- - -3.2775 -2.70
Log (GDP) - - -1.0089 -6.09
GDP growth rate - - -9.4557 -3.02
Net interest spread -- -- 1.3269 0.72
Bank size (=log (assets)) 0.0394 0.79 0.0090 0.18
Public listing or not -1.9917 -13.38 -1.8036 -12.73
Equity/assets -7.7909 -15.25 -6.7086 -15.04
NPL ratio 7.4852 9.86 7.1897 11.20
Loan loss reserves/NPL -0.0028 -4.40 -0.0020 -3.82
Net loan/Total customer deposits -0.0708 -1.19 -0.1158 -2.62
Security/Total earning assets -0.5215 -1.20 -0.4536 -1.12
Reliance on interbank borrowing (=(Total funding- Cus- 1.9550 2.61 2.7214 5.31
tomer Deposits)/ Total funding)
Constant -5.1814 -10.73 4.3525 2.95
Sigma-squared 0.8341 18.19 0.8395 12.64
Gamma 0.9500 218.01 0.9501 161.10
Log likelihood -110.48 -101.71
LR test 863.47 881.00
No. of observations 947 947

Note: NPL — non-performing loans; the calculation of “importance of stock market” follows Beck (2010, Financial Structure Dataset, the World Bank) and is the average of the
structure activity (the ratio of two ratios: stock market total value traded/GDP and private credit by deposit money banks/GDP) and the structure size (the ratio of two ratios:
STOCK MARKET CAPITALIZATION / GDP and private credit by deposit money banks/GDP). The higher the value of this variable, the more market-based the countries’ financial
system is (more reliance on capital market); “Banking market concentration” is obtained from Barth et al. (2003, 2008, Bank Regulation and Supervision Database of the World

Bank) and is calculated as the percentage of the assets held by the five largest banks of the country as of the end of 2001 and 2005 respectively; “Share of state-owned banks”
is from Barth et al. (2003, 2008) and is calculated as the percentage of the bank assets held by the banks 50% or more government owned as of year-end 2001 and 2005;
“Share of foreign banks” is from Barth et al. (2003, 2008) and is calculated as percentage of the bank assets held by the banks 50% or more foreign owned as of year-end 2001
and 2005; GDP, GDP growth rate and the net interest spread are all from the International Financial Statistics of IMF (2009).

APPENDIX/ 25



SKOLKOVO

Moscow School of Management

pected, and that most are highly significant at the 1% level. Both regression
models have a high ¥ value, indicating the high significance level (1% level)
of the overall model fit. This is further confirmed by other model tests.

The lower panel of Appendix Table 2 reports the results of the analysis of
inefficiency factors. The “dependent” variable is a measure of the inefficiency
level of banks. Therefore, a positive coefficient in the regression shows that
the factor is negatively associated with banks’ efficiency level. In the regres-
sion model (1), we include country dummies to capture the differences in in-
stitutions, culture, etc. among the BRIC countries, using China as the bench-
mark. In the regression model (2), seven country-level variables are included
to investigate their influences on the bank efficiency level in each country.
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