
























































































































































was a tendency by private banks to pay for their customers more than this rate. In addition,

salary and benefits of employees and cost of physical capital has been historically high in

banking sector because of attempts to attract educated and qualified employees to them and

lack of own buildings.
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Figure 5.2: Median bank industry marginal cost
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Theoretically, the net effect of increase both in the price of bank output and marginal cost does

not necessarily translate into a higher price-cost mark-up. Rather, it depends on which one rises

faster. In the case of Ethiopian banks, however, the rise in output price was more rapid relative

to the rise in marginal cost. As a result, the Lerner Index assumed an upward trend for most

part of the sample period (see, Figure: 5.3). For the full sample, the median Lerner Index is

estimated as 49 percent, indicating that banks priced above marginal cost by 49 percent.
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Figure 5.3: Median bnak industry Lerner Index
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All Lerner Index values are positive in the study period in particular showing steady rise since
2002 only showing declining trend in 2007 — 2009, when three banks (Lion International Bank,
Zemen Bank and Oromia International Bank) joined the market. In general, the preponderance
of positive values which are greater than 0.5 suggests that Ethiopian banking system is
characterized by the existence of market power. During the study period, there is only one
distinct episode in the movement of the price-cost margin when average mark-up price

decreased from 52 percent in 2008 to 47 percent in 2009 only to return to 52 percent in 2010.

The above analysis shows that between 2002 and 2011, Ethiopian banks indeed enjoyed
greater power in setting prices, which helped them maintain significant market power. During
this period, the Lerner Index was therefore largely driven both by the high price of bank

products and services and rising costs.

The estimates of Lerner Index suggest that Ethiopian banks operate in an imperfectly
competitive environment defined by oligopolistic conduct. This behaviour may be due to risk
aversion or inadequate predatory strategies that prevent a majority of banks from engaging in
intense competition. This finding is more compelling for public banks (see Fig 5.4) which, for

reasons of poor credit risk screening mechanisms resulted in high proportion of bad loans,
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shielded away from engaging in further risky lending. This is evidenced by the relatively higher

median Lerner Index for this group of banks compared with private banks.

|
I Fig 5.4: Median lerner index by ownership type
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What is more intriguing is that the entry of new banks in 2009 eroded the market power of
private banks heavily compared to public banks. This shows that the banking competition is

limited among private banks for deposits and loans and targets the same kind of customers.

Median bank-level Lerner Index also shows relatively higher level of market power during the
last ten years (see Fig 5.5). All banks had more than 45 percent price-cost margin except Lion
International Bank, Oromia Cooperative Bank and Oromia International Bank. Intensified and
deep desire to join the banking sector by private investors and professionals in the last four or
five years through raising the minimum paid-up capital by public tender floatation can be
attributed to this higher level of price-cost margin. Any new entrant can reap profit after a year
in operation without building a premise or setting up a factory. The National Bank of Ethiopia’s
decision to increase the minimum paid-up capital can be explained by the government desire to
divert public finance investment in other productive and manufacturing sectors. The recent
decision of Tsehay Bank S.C. (abandoned because of the directive) to invest the equity
contributions of its shareholders in the metal industries can be a witness to the presumed

government intention.
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In a nutshell, the implication of higher Lerner Index values is that Ethiopian banks may have the
potential to engage in unilateral uncompetitive behaviour, for example, setting product and
service prices above marginal costs. If they did, since the consequences would be a loss of social
welfare, the factors that explain it significantly need to be identified to take actions. The next
section deals about attempts of identifying the main explanatory factors of market power in the

Ethiopian banking sector.

5.4. Explaining Market Power
Having found evidence in favour of the existence of market power, based on formula specified
under equation (12), the main factors that explain the market power of Ethiopian banks will be
identified in accordance with model specified in equation (14). Identifying these sources is
essential to devising polices to reduce the potential for loss of social welfare and slow economic

growth that is associated with the existence of market power.

In order to explore the determinants of market power of Ethiopian banks, we use the
unbalanced panel data set and relate the bank level Lerner Index with bank-specific, market

structure, regulatory and macroeconomic variables.
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The quality and fitting of the data is assessed by looking at the correlation coefficients among
explanatory variables before going directly to estimation. The correlation coefficients of
explanatory variables in the market power model are reported in appendix A.3. Size is found to
be highly correlated with market structure variables (HHI and market share) and HHI and
market share variables are also highly correlated among themselves. Thus, considering the fact
that there is only stiff competition among Ethiopian banks for deposits, only HHI-deposits and
MS-deposits are considered for the analysis. In addition, the trend variable is also omitted due
to high correlation with bank-specific and market structure variables (see Ramlall, 2009). The
correlation coefficients of the data after dropping the above two variables looks well (see
appendix A.4), though asset is still highly correlated with other variables. But dropping asset will
create conflicts with conventional models of market power which accepted asset as a main
explanatory variable accounting for the effect of size and hence retained (Simpasa (2010),

Aboagye (2008) and Fernandez et.al. (2007)).
Consequently, the Lerner Index model takes the form of

InLly; = ayg + alnHHI 4., + a;InMS 4, + a3InRISK;, + a,InTA;
+ as(InTA;)?* + aglnlabeff; + a,Incapeff;,
+ aglnadmgeneff; + aslnOITASS; + apowner;, + a1 Ininf;,

loans
GDP ;

+ aq, Inreserve;; + a3ln i b By (15)

The above model can be estimated directly using panel data approach which the data is. But
panel data sometimes does not require panel data estimation techniques unless there is
individual heterogeneity among study units. If there is no individual heterogeneity across the
sample, pooled OLS estimation is preferred to panel data approaches as it brings unbiased and
consistent and/or efficient estimates. Therefore, the presence of bank fixed effect and year

fixed effect tests are conducted to determine the poolability of the data.
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Accordingly, least square dummy variable estimation technique is employed whereby the F-test
is conducted to examine the null hypothesis (pooled OLS) of joint significance of N-1 bank

dummies, where & is a coefficient of the bank dummy variables.
Hy=061=6;=2=813=0

The regression outcome' (see appendix A.5) confirmed the existence of bank fixed effect

implying fixed effects regression produces consistent estimates.

In addition, the existence of time fixed effects are also examined by introducing year dummies
and running F-test to test the null hypothesis (year dummies are not needed) of joint

significance of T-1 year dummies, where ¥ is a coefficient of the year dummy variables.
Hi=dimfesunswns g,=0

The regression outcome'” (see appendix A.6) does not reject the null hypothesis that year
dummies (time fixed effects) are not needed. This outcome hence does not suggest for

inclusion of year dummies which in turn paves the way for fixed effects regression technique.

The above F-tests helped us to discover the existence of fixed effect which in turn calls for the
use of fixed effects regression technique, but we need to also perform Breusch and Pagan
Lagrangian multiplier test of random effects. If the test rejects the null hypothesis that there
are no random effects and random effects model is chosen, Hausman test is required to
determine whether random effect estimator (RE) or fixed effect estimator (FE) is to be chosen

for estimation. The Breusch-Pagan Lagrangian multiplier test of random effects™ (see appendix

b Upon running F-test to examine the joint significance of all N-1 bank dummies, we found
Prob>F equals 0.0348. Therefore, we reject the null of no significant bank fixed effects (pooled
OLS) exist. Thus, under the alternative hypothesis the fixed effects regression estimation is
chosen.

& Upon running F-test to examine the joint significance of all T-1 year dummies, we found Prob>F
equals 0.3304. Therefore, we failed to reject the null of no significant time fixed effects exists.
Thus, no need to include year fixed effects in our model.

 Upon running the Breusch and Pagan Lagrangian multiplier test to examine Var (u) = 0, we

found Prob>chi2 equals 0.8001. Therefore, we failed to reject the null hypothesis that there are
no random effects and subsequently ruled out random effects regression model.
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A.7), however, did not reject the null hypothesis that there are no random effects. Therefore,
without performing Hausman test, it is possible to choose fixed effects model based on F-test
conducted earlier. But the fixed effects model is one-way error component static model with

bank fixed effect only.

Post estimation diagnostics test too shows no endogenous variables, no serial correlation™* and

homoscedastic error terms™ (see appendix A.8 — 10 for the tests, respectively).

The fixed effects regression estimation results are presented in Table 5.3. The F-statistic for
model adequacy is statistically significant at 5 percent. The independent variables also explain
59 percent of the Lerner Index. Rho (p) shows that 66.7% of the variance in the model is due to

differences across panels.

“ The Baltagi-Wu (1999) locally best invariant (LBI) test statistics which is the equivalent of the
Durbin-Watson statistics, but applies to unbalanced panels is near two (1.8393277) (the exact
critical values are not available in the literature until now); it indicates that serial correlation is

not a problem.

¥ Auxiliary regression is performed after generating residual squares (uifixed2) from FE effects
regression and runs upon suspected heteroscedastic terms. The test statistics N « (T — 1) * R3,,
is supposed to have an asymptotic chi-squared distribution with J degrees of freedom from the
auxiliary regression. From the table, Chi2 (5) at 10% equals 15.086 and hence lower value of
calculated test statistics (13.096) does not allow us to reject the null that the errors are

homoscedastic.
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Table 5.3: Estimated coefficients of variables explaining Lerner Index values of Ethiopian Banks
(2002 - 2011) - Fixed Effects Regression

Coeff. Parameter t-stat p-value
Intercept Qo -45.62603 -2.67 0.009*
InHHIdep ay -0.3479023 -0.66 0.514
InMSdep ay 0.1052295 0.93 0.355
Inrisk ay -0.0493576 -1.67 0.108
InTA y 4.042073 2.57 0.012*
InTA? a5 -0.1007479 -2.67 0.009**
Inlabef f Ug -0.5773977 -2.47 0.016*
Incapeff a; -0.5727288 -2.73 0.008**
Inadmgenef f ag -0.1621302 -1.19 0.237
InOITASS g 0.0693615 0.60 0.549
owner Qo dropped
Ininf fyy -0.1090284 -2.64 0.100*
[nreserve Qi -0.0043618 -0.06 0.956
In (loanS) By -0.7419905 -2.00 0.050*
GDP
Oy 0.335788
O, 0.237257
p 0.66701
No.of Obs. 94
F (12, 69) 8.25
Prob.> F 0.0000
R? 0.5892
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5.5. Interpretation of Results
Table 5.3 presents coefficient estimates of the determinants of Lerner Index from the fixed

effects regression. The significance of individual coefficients in explaining the market power of

Ethiopian banks is discussed below.

The banking market structure variables i.e. HHI and market share are not significant at any level
of significance. HHI is negative while market share is positive; the negative sign in HHI is
unexpected as positive relationship between concentration and market power is prescribed in
most traditional industrial organization literatures. The evidence might suggest, in Ethiopia,
bank market share and concentration per se do not translate in to significant market power.
Therefore, one can decide that the structural conduct performance hypothesis does not work in
the Ethiopian banking sector. The outcome is in consonance with the evidence offered in
Fernandez de Guevara et al. (2005) and Aboagye et.al. (2008) for European banking system and

Ghanaian banking sector respectively.

Individual bank credit risk, measured by the ratio of provision for bad debt to total loans and
advances is negative but insignificant at any reasonable level. The suggestion therefore is that
the proportion of current bad debts is not important in explaining the market power; but

increases in this variable have the tendency to lower market power.

Of the bank-specific variables, the size of the bank, measured by the logarithm of total assets, is
positive and significant at the 0.05 level. Thus, increases in bank size translate into more market
power, resulting probably from cost advantages or capacity to impose higher fees. The
relationship is however non-linear with negative sign of the significant quadratic term (InTA?) at
0.01 level. This suggests that increasing bank size enhances market power up to a certain point
beyond which greater size becomes detrimental for market power. In other words, small-sized
banks and larger banks should have less market power than medium-sized banks. This finding
has several implications. First, being big is not enough to acquire market power. Second, it
suggests that economies of scale may not be strong enough to motivate to increase size beyond
a certain level and finally, larger banks resulting from mergers and acquisition may not

necessarily hamper competition.
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Staff expenses measured as a ratio of total bank revenue is negative and significant. This is
consistent with intuition. Decreases in this variable translate to more market power because
such decreases results in lower marginal cost. Physical capital expenses as a ratio of total bank
revenue is also negative and significant at 0.10 level. The importance of physical capital cost as
a ratio of bank revenue as a determinant of market power is explained from a particular point
of view. In Ethiopia, almost all banks do not have their own buildings and operated from rented
premises with skyrocketing rents. Thus, lowering this proportion of costs automatically
translates into higher level of market power. The other components of operating expenses,
which is expressed as ratio of administrative and general services expenses to total bank
revenue, has negative sign but has insignificant impact on market power. In general, since the
Lerner Index value of Ethiopian banks is a direct manifestation of rising costs, lowering any form
of costs would significantly help to increase bank market power. This result deserves special
mention in light of the ambiguity in the market power-efficiency relationship discussed in the
literatures. The intuition behind this result is that conceptually cost efficient banks (lower value
of the cost to income ratio) have the ability to exert market power in the Ethiopian banking
sector, almost certainly as a consequence of their lower marginal costs, as propagated by

proponents of the efficiency structure hypothesis.

The coefficients of OITASS is also positive but insignificant lending support to the idea that
banks who earned a higher proportion of non-interest income compared to interest income to
total assets enjoy higher level of market power. This is consistent with the view that
competition is higher in the traditional task of intermediation (taking deposits and granting
loans) than in other banking activities (such as off-balance-sheet activities that generate non-

interest income).

The table also suggests that changes in the rate of inflation have significant negative impact on
market power. Thus, the effect of rising inflation in Ethiopia since 2007 has resulted in banks
losing some form of market power. A possible explanation is that with almost constant interest
rates in the face of inflation, more people have been inclined to borrow. But as they do, banks

may feel they are making money, but this is not the case as the real interest rate is much lower
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compared to the previous years. The suggestion is that improving economic environment
reduces bank market power. Some support for this view is given by the impact of the variable
measuring economy wide demand for credit, CREDIT/GDP, on market power. Its impact is
negative and significant. Another reason why CREDIT/GDP has negative sign is that with
expanded loan, private banks are required to buy NBE bonds equivalent to 27 percent of total
loans. Thus, private banks are not benefited from expansion of loans. Comparatively, Aboagye,
et al. (2008) and Simpasa (2010) also found a negative impact of inflation on market power for
Ghanaian banks and Zambian banks respectively. The negative coefficient on the inflation
variable also indicates that banks operating under conditions of macroeconomic uncertainty

tend to enjoy relatively less market power.

Although insignificant, the coefficient of reserve is also negative showing the more banks are
required to save in cash and deposits by National Bank of Ethiopia, the less market power they
would have. The higher the proportion of liquid reserves in the National Bank of Ethiopia, the
lower the margin obtained by banks as the deposits are compensated at an interest rate below

the market rate.

In summary, the evidence obtained in relation to concentration and efficiency is in line with the
results of other studies (e.g. Aboagye, 2008) in that the traditional structure-conduct-
performance hypothesis is rejected for the Ethiopian banking system, the evidence being
favourable, on the other hand, to the efficient structure hypothesis. From these, one derives an
important implication for economic policy. The fact that concentration lacks significance in the
explanation of differences in market power shows the inadequacy of using it as proxy for the
intensity of competition, as is done in some countries (Federal Trade Commission and Anti-
Trust Division of US Department of Justice of USA and Competition Commission of South Africa)

to assess the competitiveness of the banking sector.

The study confirms that the size of bank and efficiency has a positive impact, while Inflation and
higher elasticity of demand to loans have been found having adverse impact on market power

of banks.
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Chapter Six

6. Conclusions and Policy Recommendations
6.1. Conclusions
The measurement of the degree of competition in any economic sector is of great relevance in
that the level of social welfare decreases as the market power of firms’ increases. In the specific
case of the banking sector, the analysis of the social inefficiency associated with market power
is even more important if we take into account the importance of the financial intermediation
function in economic growth. Thus, the greater the market power of financial intermediaries
the higher will be the cost of financial intermediation and, in consequence, the lower economic

growth.

From the economic policy point of view, measuring the degree of competition in banking sector
is as important as analyzing the determinants of market power. Only when such factors have
been clearly recognized will it be possible to implement appropriate measures to diminish the

market power of banks.

Taking in to account the significance of efficient and effective banking system, the study has
tried to offer empirical evidence on the evolution of competition in the Ethiopian banking
sector through the estimation of Lerner indices and the analysis of their determinants. The
sample used contains 108 observations for the period 2002-2011. The findings can be
summarized as follows. First, bank competition only slightly improved since 2006. Between
2002 and 2005, the Lerner Index values show steady rise but beginning from 2007 due to entry
of three new banks, the competition seems to have improved. Empirical results also show that
the average Lerner Index for the full sample was 49 percent, indicating that banks priced above
marginal cost by more than 49 percent, indicating departure from both monopoly behaviour
and perfect competition. Second, public banks have more degree of market power compared to
private banks. In contrast, intensive competition is observed among private banks. Third,

examination of the determinants of market power identifies the significant roles of operating
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efficiency, inflation, elasticity of demand to loans and nonlinear influence of size; and

insignificant roles of concentration, risk, reserve and proportion of non-interest income.

Measures of market structure variables (HHI and market share) are not significant in the
explanation of differences in market power. This result allows us to conclude that studies and
approaches which use concentration variables to proxy the degree of competition or market
power lack foundation. Nevertheless, it should not be forgotten that these implications are
derived from the Ethiopian banking sector data, and it does not necessarily reflect trends in

other countries too.

The findings in respect of bank efficiency with respect to staff costs and physical capital
expenses also lend support to the contention that banks may use efficiency gains arising from
control over staff costs to acquire or increase market power. However, it is difficult to see how

government or central bank policy will work in this respect.

6.2. Policy Recommendations
Although the results suggest that banks’ conduct was not characteristic of monopolistic

behaviour, they also indicate a lower level of competitiveness in the Ethiopian banking system.
Therefore, there is justification for National Bank of Ethiopia to intervene in the market to
exploit the possibilities of strengthening the degree of competition in order to diminish the
banks’ exercise of market power. But, surprisingly according to this study, adjusting economic
policy instruments under the direct influence of National Bank of Ethiopia will only enhances
the market power of commercial banks. For instance, abating inflation will only increase the
market power of banks when it is expected to bring macroeconomic stability suggesting

economic stability and bank market power have positive relationship.

Size and efficiency was found to be the main significant factors in explaining the market power
of Ethiopian banks. As far as efficiency is concerned, there is nothing the National Bank of
Ethiopia can do about rather it should encourage the efficiency that comes from the sector. But
regarding the size of banks, the National Bank of Ethiopia has the opportunity of divesting

excess assets from a single bank by adopting different regulations.
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In a nutshell, the central bank should design measures aimed at creating further incentives for
enhancing competitiveness in the banking sector. In particular, the central bank should
endeavour to create an enabling environment for contestability in the banking industry, for
example continuing with the open policy of domestic equity participation and allowing foreign
banks to operate in the sector by adopting favourable and rational policies. This will enhance

competition and propagate efficiency gains across the banking sector.
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Appendix A

1. Seemingly unrelated regression command for estimating the translog cost function
and test of functional independence

sureg (cost asset assetsqu laco fico caco adgeco lacosq lafico lacaco laadgeco ficosqu ficaco
fiadgeco cacosqu caadgeco adgecosqu asslaco assfico asscaco assadgeco tre tresqu treass
trelaco trefico trecaco treadgeco bra risk intermed) (laborinputshare laco fico caco adgeco tre
assethalve) (financeinputshare laco fico caco adgeco tre assethalve) (capitalinputshare laco fico

caco adgeco tre assethalve), small dfk corr

Tests of functional independence

. sureg ( cost asset assetsqu Taco fico caco adgeco Tacosq Tafico Tacaco Taadgeco ficosqu ficaco fiadgeco cacosqu caadgeco adgecosqu
> asslaco assfico asscaco assadgeco tre tresqu treass trelaco trefico trecaco treadgeco bra risk interned) ( Taborinputshare Taco
> fico caco adgeco tre assethalve) ( financeinputshare Taco fico caco adgeco tre assethalve) ( capitalinputshare Taco fico caco a
> dgeco tre assethalve), notable noheader corr

Correlation matrix of residuals:

cost  Taborinputshare financeinputshare capitalinputshare

cost 1,0000
Taborinputshare -0.5107 1,0000
financeinputshare 0.2345 -(),2406 1,000
capitalinputshare 0.2630 -0, 4398 -0.5134 1,0000

Breusch-Pagan test of independence: chi2(6) =  99.122, pr = 0,0000

2. Output price, marginal cost and the Lerner Index (industry median)

Year P MC LI

2002 0.0735671 0.0440785 0.3028603
2003 0.0632276 0.0369606 0.4387074
2004 0.0667359 0.0364111 0.4924598
2005 0.0642502 0.0306813 0.5470363
2006 0.0775909 0.0355741 0.5584837
2007 0.0796061 0.0363355 0.5295931
2008  0.0854390 0.0417455 0.5211638
2009 ~ 0.0739165 0.0417643 0.4686632
2010 0.0780620 0.0406590 0.5246086
2011 0.0836426 0.0430903 0.5073314
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3. Correlation Coefficient of determinants of market power

. corr Tnhhidep Tnhhiloans Tnhhiassets Tnmsdep Tnmsloans Tnmsassets Inriskit Inta Inta2 Inlabeff Incapeff nadmgeneff Tnoitass owner

> Ininflation Tnreserve Inloansgdpit trend

(obs=94)
Inhhidep nhhil~s Inhhia~s Tnmsdep 1nmslo~s Tnmsas~s Tnriskit Inta  1nta2 Inlabeff Incapeff Tnadmg~f Tnoitass
Tnhhidep 1.0000
Tnhhiloans 0.1578  1.0000
Inhhiassets 0.9982 0.1795 1.0000
Tnmsdep 0.0244 -0.0864 0.0249 1.0000
Tnmsloans 0.2426 -0.1003 0.2409 0.8650 1,0000
Inmsassets 0.1153 -0.0551 0.1149 0.9387 0.9550 1.0000
Tnriskit 0.3314 0.1103 0.3327 -0.3883 -0.1566 -0.2781 1.0000
Inta | -0.3366 -0.0832 -0.3364 0.8759 0.7921 0.8937 -0.4121 1.0000
Inta2 | -0.3304 -0.0787 -0.3301 0.8790 0.7910 0.8959 -0.4209 0.9994 1.0000
Inlabeff | -0.1839 0.1292 -0.1746 -0.3548 -0.5900 -0.4891 -0.1600 -0.3718 -0.3649 1.0000
Tncapeff 0.1929 0.1821 0.1943 -0.7403 -0.7525 -0.7945 0.1161 -0.8334 -0.8328 0.6089 1.0000
Tnadmgeneff | -0.0580 -0.0045 -0.0569 -0.1263 -0.4820 -0.3627 -0.2326 -0.3198 -0.3063 0.5973 0.3899 1.0000
Tnoitass | -0.3701 0.0133 -0.3753 0.0136 -0.3189 -0.1878 -0.2162 -0.0072 -0.0096 0.1480 0.0116 0.4829 1.0000
owner 0.0849 -0.0118 0.0847 0.3309 0.5050 0.4990 0.2408 0.4323 0.4390 -0.3787 -0.6361 -0.3861 -0.4064
Tninflation | -0.1627 0.0192 -0.1245 0.0253 0.0040 0.0133 -0.0116 0.0594 0.0581 0.1199 -0.0494 -0.0148 -0.0847
Tnreserve | -0.5437 0.0048 -0.5317 0.0288 0.0544 0.1064 -0.0874 0.3470 0.3464 -0.0446 -0.2709 -0.3409 -0.2979
Inloansgdpit 0.7637 -0.3289 0.7451 0.0726 0.2457 0.1280 0.2051 -0.2422 -0.2396 -0.2708 0.0515 -0.0527 -0.2908
trend | -0.9907 -0.0845 -0.9869 -0.0377 -0.2571 -0.1256 -0.3173 0.3301 0.3243 0.2138 -0.1744 0.0595 0.3671
owner Tninfl~n Inrese~e Inloan~t  trend
owner 1.0000
Tninflation | -0.0022 1.0000
Inreserve 0.4345 0.1838 1.0000
Tnloansgdpit 0.0783 -0.3680 -0.4659 1.0000
trend | -0.0882 0.1499 0.5532 -0.8133 1.0000

4. Correlation coefficients of market power model

. corr Inhhidep Tnmsdep Tnriskit Tnta Inta2 Tnlabeff Tncapeff Tnadugeneff Tnoitass owner Ininflation Tnreserve Inloansqdpit

(obs=04)
Inhhidep Tnmsdep Tnriskit — Tnta  Inta2 Tnlabeff Incapeff Inadngf Inoitass — owner Ininflvn Tnresese nloanst

Tnhhidep | 1.0000

Tnmsdep | 0.0244 1,000

Tnriskit | 0.3314 -0.3883 1.0000

Inta | -0.3366 0.8759 -0.4121 1,000

Inta | -0.3304 0.8790 -0.4209 0.99% 1,000

Inlabeff | -0.1839 -0.3548 -0.1600 -0.3718 -0.3649 1.0000

Tncapeff | 0.1929 -0.7403 0.1161 -0.833¢ -0.8328 0.6089 1.0000
Tnadngeneff | -0.0580 -0.1263 -0.2326 -0.319% -0.3063 0.5973 0.3899 1,000

Tnoitass | -0.3700 0.0136 -0.2162 -0.0072 -0.00% 0.1480 0.0116 0.4829 1,000

omner | 0,049 0.3309 0.2408 0.4323 0.4390 -0.3787 -0.6361 -0.3861 -0.4064 1.0000
Ininflation | -0.1627 0.0253 -0.0116 0.059% 0.0581 0.1199 -0.04%4 -0.0148 -0.0847 -0.0022 1,000

Tnreserve | -0.5437  0.088 -0.0874 0.3470 0.3464 -0.0446 -0.2709 -0.3409 -0.2979 0.4345 0.1838 1.0000
Tnloansqdpit |  0.7637 0.0726 0.2081 -0.2422 -0.23% -0.2708 0.0515 -0,0527 -0.2908 0.0783 -0.3680 -0.4659 1.0000
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5. Least Square Dummy Variable Estimation Results — test for bank fixed effect

Table A.5 Least Squares Dummy Variables estimation results (bank

Coeff. Parameter t-stat p-value
INntercept o -46.14176 -2.67 009 **
InHHIdep ouq -0.3479023 -0.66 0.514
INnMSdep oo 0.1052295 0.93 0.355
Inrisk s -0.0493576 -1.63 0.108
INnTA (o' %% 4.042273 2.57 .012%*
INnTAZ s -0.1007479 -2.67 .009**
Inlabeff Olg -0.5773977 -2.47 .016*
Incapeff oLy -0.5727288 -2.73 .008**
Inadmgeneff Olg -0.1621302 -1.19 0.237
INOITASS Olg 0.0693615 0.60 0.549
owner Ct1o 1.264398 L7 0.247
Ininf Otq4 -0.1090248 -2.64 .010*
Inreserve Olqo -0.0043618 -0.06 0.956
In(loans/GDP) s -0.7419905 -2.00 .050*
bankduml1 O, 0.411871 0.87 0.386
bankdum?2 O 0.5808133 1.14 0.257
bankdum3 L 2 omitted
bankduma4a O, -0.979503 -1.33 0.188
bankdums5 s 0.5761776 1.74 0.087
bankdume6 U6 0.6272188 1.15 0.256
bankdum¥” O -0.9646619 -1.42 0.160
bankdums8 g -0.1382825 -0.43 0.670
bankdum9 Do 0.4480415 1..00 0.323
bankduml10 D0 0.4288507 1.26 0.214
bankduml1l1 = 0.5264501 129 0.200
bankduml12 g 0.5892306 i I 0.216
No of Obs. Q4g
F (13, 80) 10.18
Prob = F 0.0000
R” 0.7797
Adj R® 0.7031
Root MSE 0.2373
RSS 3.8841
MSS 13.7499

legend: * p<0.05; ** p<0.01; *** p<0.001

: test bankduml bankdum? bankdum3 bankdum4 bankdumS bankdum6 bankdum? bankdum8 bankdum9 bankduml0 bankdumll bankd

62| Page

bankduml = 0
bankdum2 = 0
0.bankdum3 =
bankdum4 = 0
bankdum5 = 0
bankdumé = 0
bankdum? = 0
bankdumg = 0
bankdum9 = 0
bankdum10 = 0
bankdumll = 0
bankduml2 = 0
Constraint 3 dropped

F( 11, 69) = 2.06
Prob > F = 0.0348




6. Least Square Dummy Variable Estimation Results — test of year (time) fixed effect

Table A.6 Least Squares Dummy Variables estimation results (year

Coeff. Parameter t-stat p-value
Intercept Ao -24.25216 -2.19 .032%*
InHHIdep g 0.565557 1.43 0.157
INnMSdep OL> 0.0553227 0.48 0.633
Inrisk o' -0.0192948 -0.63 0.533
INTA Ol 2.122455 2.18 .032*
InTA” s -0.051226 -2.38 .020%*
Inlabeff o' -0.0248014 -1.64 0.106
Incapeff oLy -0.8148798 -5.01 .000***
Inadmgeneff g -0.0754161 -0.72 0.471
INOITASS OlLg 0.1570273 1.96 0.054
owner 1o -0.3510749 -1.52 .010*
Ininf i1 -0.0663181 -1.52 0.133
INnreserve 1o -0.1068339 1.62 0.110
In{loans/GDP) Ot1s omitted
veardu2 O -0.0303258 -0.26 0.795
veardu3 Ta -0.0799904 -0.69 0.491
yvyeardu4d O, -0.0323112 -0.29 0.772
yeardus I 0.0211831 0.21 0.8323
veardub s -0.1971465 -1.97 0.053
veardu”7 T omitted
veardus8 g omitted
veardu9 T 0.1025546 0.88 0.383
No of Obs. 94
F (13, 80) 11.16
Prob > F 0.0000
R* 0.7282
Adj R? 0.663
Root IVISE 0.2528
RSS a4.7927
MSS 12.8413

legend: * p<0.05; ** p<0.01; *** p<0.001

. test yeardum?2 yeardum3 yeardum4 yeardumS yeardum6 yeardum7 yeardum8 yeardum9

(1) yeardum2 =0

( 2) yeardum3 =0

( 3) yeardum4 =0

( 4) yeardum5 =0

(5) vyeardumé =0

( 6) o.yeardum? =0

(7) o.yeardum8 = 0

( 8) yeardum9 =0
Constraint 6 dropped
Constraint 7 dropped
F(C 6, 75) = 1.17

Prob > F = 0.3304
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9. Autocorrelation test

xtregar Inliit Inhhidep Inmsdep Inriskit Inta Inta2 Inlabeff Incapeff Inadmgeneff Inoitass owner
Ininflation Inreserve Inloansgdpit, fe |bi

nodified Bhargava et al, Durbin-Hatson = 2003545
Baltagi-iu L8 = 18393017

10. Heteroskedasticity test

. predict uifixed, u

. gen uifixed2 = uifixedn2

. reg uifixed2 Tnhhidep Tnmsdep Tnlabeff Incapeff Inadmgeneff

Source s5 df MS Number of obs = 94
F( S5, 8)= 85

Model | 972248655 5 .194449731 Prob > F = (,0000
Residual | 1,99766652 88 .022700756 R-squared = 0.3274
Adj R-squared = 0.2891

Total | 2.96991517 93 031934572 Root MSE = 15067
uifixed? Coef, std, Err, t Pt [95% conf, Interval]

Inhhidep | .0405213 0821864  0.49 0.623  -.1228068  .2038495
Inmsdep | .0464826 0229928  2.02 0.046  .0007895 0921762
Inlabeff | .1090902 .0772988  1.41 0.162  -.0445251  .2627054
Incapeff | -.1367006 .0603415  -2.27 0.026  -.2566168 -.0167845
Inadmgeneff 056816 .0373322  1.52 0.132 -.0173738  .1310059
ctons | 2756765 1809682  1.52 0.131  -.0839598  .6353127

. dis 5%8*.3274
13.096

The above auxiliary regression is conducted after generating residual squares from the fixed
effects regression (uifixed2) and running upon suspected heteroskedastic terms. The test
statistics N * (T — 1) * R% is supposed to have an asymptotic chi-squared distribution with
degrees of freedom in the auxiliary regression. From the table, Chi2 (5) at 10% equals 15.086
and hence lower value (13.096) of calculated test statistics does not allow us to reject the null

that the errors are homoscedastic.
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7. Breusch and Pagan Lagrangian multiplier test for random effects

. Xxttest0

Breusch and Pagan Lagrangian multiplier test for random effects
Tnliit[bankid,t] = Xb + u[bankid] + e[bankid,t]

Estimated results:
| var sd = sqrt(var)

Tnliit .1896129 .4354457
e .056291 2372573
u 0 0

Test: var(u) =0
chi2(l) = 0.06
Prob > chi2 = 0.8001

8. Endogenous test

. ivregress 2s1s Tnhhidep Tnmsdep Tnriskit Tnta Inta2 Inlabeff Incapeff Inadngeneff Tnoitass owner Tninflation Inreserve Tnloan

> it

Instrunental variables (2SLS) regression Nunber of obs = 94
Wald chi2(12) = 720.90
Prob > chi2 = 0.0000
R-squared = 0.8846
Root MSE = 07599

Tnhhidep coef,  Std. Err. 7 Pzl [95% conf. Interval]

Inmsdep | 2074112 0255921  8.10 0.000 1572517 2575708
Tnriskit | .0086397 .0089145  0.97 0.332  -.0088324  .0261118
Inta | -.9541326 .2697091 -3.54 0.000 -1.482753 -.4255124

Inta | 0166654 .0060943  2.73 0.006  .0047208 0286099
Inlabeff | -.0814178 .0421125 -1.93 0.053  -.1639569  .0011212
Tncapeff | 1540931  .043692  3.53 0.000  .0684583  .2397279
Tnadngeneff | -.1188583 0277875  -4.28 0.000 -.1733209 -.0643957
Tnoitass | -.0639449 .0226742 -2.8 0.005  -.1083855 -.0195043
owner | 1484428 0345007  4.30 0.000  .0808227 216063
Ininflation | 000567 .0122816  0.05 0.963  -.0235044  .0246385
Inreserve | -.0927035 0159174  -5.82 0.000  -.123901  -.061506
InToansgdpit | .2054631 1054334  1.95 0.051 -.0011825  .4121087
_cons | 1260872 3.037228  4.15 0.000  6.655865  18.56158

(no endogenous regressors)
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