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The Efficiency of Financial Holding
Companies in Korea®
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This study uses data envelopment analysis to examine whether the government-driven
policy of promoting the creation of financial holding companies enhances the productive
efficiency of the Korean financial system. We find that financial holding company
affiliation has no substantial effects on commercial banks, life insurance companies, and
securities companies, regardless of whether or not the financial holding company is owned by
the government. However, we find a positive association between the asset diversification of
financial holding companies and the productive efficiencies of their affiliated commercial
banks, indicating a possibility that financial holding companies can improve efficiency with
increased diversification. Our results suggest that the Korean government’s policy of
promoting the creation of financial holding companies should be reconsidered.
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I. Introduction

In October 2000, the Korean government enacted the Financial Holding
Companies Act to facilitate the creation of financial holding companies. This policy

was driven by the government as a plan for restructuring the banking sector to
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improve the competitiveness of financial institutions, many of which became
insolvent after the 1997 financial crisis." A financial holding company controls
different types of financial institutions through ownership of the institutions’ stocks,
thus engaging in a wide range of financial activities. As of December 2013, 13
financial holding companies had been established in Korea, starting with the
creation of the Woori Financial Holding Group in April 2001. However, the system
of operating financial holding companies has recently been questioned because of
the excessive intervention of financial oversight authorities and the occurrence of
managerial problems between the holding companies and their weighty banks (The
Korea Herald, 2014).

Despite several theoretical arguments on the numerous potential benefits of
financial holding companies, the question regarding the effectiveness of such
companies is largely empirical. The direct benefits include various scope economies,
such as the sharing of client information and the cross-selling of products. There are
also indirect benefits.” However, Korean financial holding companies do not
operate as efficiently as the theoretical arguments suggest because they fail to enjoy
such benefits, whether direct or indirect. For example, the benefits from
diversification are not necessarily realized because commercial banks take a
dominant share in most financial holding companies, either in terms of revenue or
asset size, such that these financial holding companies are not well diversified
enough to realize the benefits. Moreover, government involvement in the
management of financial holding companies may prevent the companies from
using diversification benefits to improve their productive efficiency. Substantial
anecdotal evidence indicates that the Korean government is involved in the process
of selecting the chief executives and directors of Korean financial holding
companies.” Aside from the direct costs related to the creation of a new holding
company, the literature indicates that conglomeration may intensify agency
problems by making it difficult to align the incentives of outside investors with those
of managers, thereby leading to a lack of managerial effort (Rotemberg and Saloner,
1994) and a distortion in internal resource allocation (Scharfstein and Stein, 2000).

The question of whether the establishment of financial holding companies has

! The introduction of financial holding companies in Korea was largely motivated by a need for the
imminent restructuring and structural reform of the financial sector when the so-called Asian Flu
generated severe financial crises across most Asian countries. The Korean government expected that
the financial holding company system would provide a friendlier environment for bank restructuring
and thus improve transparency in the corporate governance of financial institutions. See the press
release of the Financial Supervisory Service (2000).

? For example, a financial holding company improves monitoring delegation (Diamond, 1984) and
relationship lending (Petersen and Rajan, 1994), which together lead to more efficient capital
allocation through the use of internal capital markets (Gertner, Scharfstein, and Stein, 1994).

* For an article on the recent turmoil regarding the leadership of a Korean financial holding
company, see Lee (2010).
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improved the financial system’s efficiency is important because it is directly related
to policy decisions regarding the financial system. Compared with an analysis of
accounting-based measures for profitability and operating performance (Naceur
and Omran, 2011), efficiency analysis allows us to judge clearly the overall effect on
the financial system independent of changes in factor prices. Hence, the results of
productive efficiency changes directly indicate whether the policy promoting the
creation of financial holding companies is viable or not.

The main hypothesis of this study is that commercial banks, life insurance
companies, and securities companies affiliated with financial holding companies
exhibit greater productive efficiency than do other companies of the same type. In
this regard, we employ the notion of technical efficiency, which represents how
efficiently the company under consideration uses inputs compared to a fully
efficient company producing the same output. Data envelopment analysis (DEA) is
also used to measure such efficiency. Contrary to our hypothesis, the results indicate
that financial holding company affiliation has no significant effect on the productive
efficiency of financial institutions.

Furthermore, we investigate the effect of the structural characteristics of financial
holding companies. First, we perform a cross-sectional analysis of DEA efficiency
scores to test whether the extent of asset diversification in financial holding
companies affects the productive efficiency of financial institutions. We find that
asset diversification has a positive effect on productive efficiency. Next, we divide
the dummy variable of financial holding company affiliation into two dummy
variables according to whether or not the government takes the largest equity shares
of financial holding companies. We then perform a similar cross-sectional analysis
to investigate the effect of government ownership of financial holding companies
and find that such ownership has no significant effect on the productive efficiency
of financial institutions.

In sum, the policy of promoting the establishment of financial holding
companies in Korea is largely unsuccessful. The establishment of Korean financial
holding companies does not help improve the Korean financial system’s efficiency.
The finding that the asset diversification of financial holding companies has a
positive impact on the efficiency of their affiliated commercial banks indicates the
need for policy reconsideration to help established Korean financial holding
companies further diversify their services to enhance productive efficiency. Our
results in this regard are consistent with the studies on financial conglomeration in
Korea that suggest a negative effect on the market value of financial companies
(Park, Park, Chang, Ko, and Chung, 2009) and an insignificant effect on the
profitability of commercial banks (Lee and Park, 2010). Our results likewise support
the argument that the failure of business diversification explains why financial
conglomeration in Korea does not improve productive efficiency.

Although there has been a worldwide trend toward the deregulation of financial
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service industries since the late 1990s, the results reported in the literature regarding
the effect of financial conglomeration on the performance of financial companies
are rather mixed. For example, prior studies on bank diversification in the United
States following the passage of the Gramm—Leach—Bliley Act in 1999 suggest that
the diversification of bank holding companies does not lead to any significant
improvement in risk-adjusted profit (Chang and Elyasiani, 2015; Stiroh and
Rumble, 2006) and even causes a negative effect on the productive efficiency of
affiliated banks (Elyasiani and Wang, 2012). However, using combined abnormal
returns from US bank holding company acquisitions, Filson and Olfati (2014) find
that such diversification creates value. Outside of the United States, the results
appear to be mixed as well. For example, while Laeven and Levine (2007) analyze
43 countries and find that diversification causes a discount in market valuation,*
other studies report the positive effects of financial conglomeration on cost and
profit efficiency (Shen and Chang, 2012; Vander Vennet, 2002) and profitability
(Elsas, Hackethal, and Holzhiduser, 2010; Sanya and Wolfe, 2011). These mixed
results can be interpreted as a sign that the effect of financial conglomeration
possibly interacts with many other factors, including business strategy and market
environments, as stated in our results. These country-specific factors are important
in understanding the differences in the results on diversification between our study
and Elyasiani and Wang (2012). For example, they include the differences in the
scope of financial regulations on asset diversification across countries.

This paper is organized as follows: Section 2 summarizes the DEA methodology,
Section 3 discusses the data and empirical models of our research, Section 4 reports

the empirical results, and Section 5 concludes the paper.

II. Data Envelopment Analysis

In this study, DEA is used to measure the efficiency of Korean financial
institutions. DEA is a prominent methodology of frontier analysis that measures
efficiency in the sense of how close financial institutions are to a “best-practice”
frontier. Frontier analysis methods differ in their ways of determining the best-
practice frontier on an input—output space. The DEA aims to provide a linear
programming technique for determining the best-practice frontier, as introduced by
Charnes, Cooper, and Rhodes (1978). In this regard, DEA has several advantages
over other frontier analysis methods. For example, it does not require any explicit
specification of the functional form of the efficiency frontier, which is unknown and,

therefore, arbitrarily determined. Moreover, it does not require data on output prices,

* Note that a discount in market valuation does not necessarily imply a decrease in productive
efficiency because other factors also drive changes in market valuation, such as changes in factor prices.
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for which it is often difficult to find appropriate proxies. Among different kinds of
efficiency that can be estimated by DEA,” we utilize the notion of technical
efficiency, which represents how close the input usage of a given company is to
those of the best-practice efficient companies that are producing the same output.
The basic problem of input-oriented DEA is as follows.” Suppose there are N
companies, indexed by n=1,---,N . Each of these companies commonly performs
a production activity that converts I inputs into ] outputs, where 7=1,---1
indexes inputs, and j=1,---,J indexes outputs. For a company ne{l,---,N},

n

(¥ )<, denotes a vector of its inputs, and (y}),.,., denotes a vector of its outputs.

i

The objective of DEA is to measure the companies’ productive efficiency on the

basis of the input and output data. Without loss of generality, consider a company
. . 0 0 .

with inputs (r;).,, and outputs (y;).,, among these N companies and

denote it as company 0. To obtain the company’s DEA efficiency score, we solve an

optimization program that is formulated as follows:

] 0 0
ma 0 _ /':lu/'y/
X6 = 00
L UX.
=171
bl
subject to
0
§=1”fy;
ﬁﬁl;nzl,z,...,N,
v.x

=177

v?,u? 20;0=12,....1;7=12,...,] .

The program above requires us to find a combination of non-negative weight
numbers (i.e., uj and ¢! for i=1,2,---,] and j=1,2,---,]) that maximizes a
ratio of weighted outputs to weighted inputs for the company, subject to the
condition that the similar ratios for all companies are not greater than 1. The
maximum of this ratio, which varies between 0 and 1, is the DEA efficiency score
assigned to the company. If the efficiency score equals 1, then the company is said
to be DEA efficient. To obtain additional insight, we can consider the simplest case
of I=]=1, which corresponds to a problem of finding a non-negative weight
a(:= :—1;,) , maximizing e’ Zi—;:,i, and subject to z—‘S a for all n. In this case, the
maximum value of e’ eqluals the proportionlof the input—output ratio for
company 0 compared to the maximum attainable input—output ratio for all
companies. This number is directly interpreted as how efficiently company 0
produces its outputs compared to the best-practice company. Charnes, Cooper, and

Rhodes (1978) transformed the aforementioned problem into a linear programming

> For a detailed explanation of such concepts, see Coelli (1996).
5 For the presentation of DEA, we follow the notation used by Sathye (2003).
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problem to make it easier to solve. To solve this problem, we use software developed
by Coelli (1996).

DEA is useful in measuring the productive performance of financial institutions.
With regard to commercial banks, numerous studies compare the efficiency of one
group of banks to that of another by using DEA efficiency scores, for example,
government ownership (Bhattacharyya, Lovell, and Sahay, 1997; Sathye, 2003),
market structure (Hou, Wang, and Zhang, 2014), bank size (Devaney and Weber,
2002; Drake and Hall, 2003), and foreign ownership (Havrylchyk, 2006). Recently,
this methodology has been widely used in studying various aspects of the worldwide
trend of bank consolidation in the 1990s. For example, Elyasiani and Wang (2012)
find a negative association between activity diversification of bank holding
companies in the United States and the productive efficiency of commercial banks
affiliated with them. Furthermore, Chronopoulos, Girardone, and Nankervis (2013)
examine whether the stock market price changes in operating efficiency as a result
of bank mergers and find a significant relation between merger premium and post-
merger efficiency gains.

DEA is also used extensively in the literature on non-bank financial institutions.
For example, Cummins, Weiss, Xie, and Zi (2010) test for scope economies in the
US insurance industry and show that strategic focus (either on life~health or
property—liability insurance) is superior to conglomeration. In addition, DEA is
used in the analyses on the efficiency of Asian securities companies. For example,
Fukuyama and Weber (1999) use DEA to measure the productivity changes of
Japanese securities companies during 1988-1993 and find that the collapse of the
bubble economy in 1990 caused all such companies to experience a productivity
decrease. Wang, Tseng, and Weng (2003) also use DEA efficiency scores to
investigate the productive efficiency determinants of Taiwanese securities
companies. They find that company size and service concentration are positively

associated with efficiency scores.

III. Model Specification and Data
3.1. Model Specification

As noted in Section 2, DEA is used to measure the productive efficiency by year
for commercial banks, life insurance companies, and securities companies.
Specifically, we employ the notion of technical efficiency. Profit and cost efficiency
measures that use DEA require data on factor prices, which are likely to be highly
sensitive to the choice of proxy variables. Thus, technical efficiency provides us with
a clearer evaluation of productive efficiency. This approach yields separate efficient
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frontiers for each type of financial institution for each year of the sample period.”
Efficiency scores vary between 0 and 1: The best practice companies have scores
equal to 1, and other companies have scores between 0 and 1.°

To measure the DEA efficiency scores, we draw on the literature to determine
adequate inputs and outputs. Given our concern that an excessive amount of inputs
and outputs may lead to a large proportion of firms lying on the efficiency frontier,
which makes comparing the performance of various firms possible, we only
consider the main principal activities performed by each type of financial institution.
For commercial banks, we presume that banks intermediate funds between
depositors and borrowers (the so-called bank intermediation approach): LABOR
(i.e., number of full-time employees), DEPOSIT, and TAS (i.c., tangible assets) are
taken as inputs, while LOAN and SECURITIES are taken as outputs. The three
inputs and two outputs represent the principal activities performed by commercial
banks. Many existing studies on the banking sector use this approach to estimate the
efficiency of commercial banks (Drake and Hall, 2003; Havrylchyk, 2006),
including those in the Korean banking sector (Hall and Simper, 2013).

For life insurance companies, we consider two types of principal services
provided by insurers to measure productive efficiency: risk-pooling and financial
intermediation. Thus, we choose INC_BNF (i.e., amount of insurance benefits paid
by the company) and INV_ASSET (i.e., invested assets) as outputs, as considered by
Cummins, Weiss, Xie, and Zi (2010). LABOR (i.e., number of full-time officers
plus agents) and OPEX (i.e., operating expenses) are chosen as inputs because they
are regarded as principal inputs to perform the activities of risk pooling and
financial intermediation, respectively.

For securities companies, three types of principal activities are considered:
brokerage, underwriting, and equity dealing. This approach is based on previous
studies on Asian securities companies (Fukuyama and Weber, 1999; Wang, Tseng,
and Weng, 2003). Accordingly, we choose LABOR (i.e., number of full-time
employees) and CAPITAL (i.e., tangible fixed assets plus intangible fixed assets) as
inputs to perform these activities. We also choose BROKERAGE (i.e., brokerage
revenue), UNDERWRITING (i.e., underwriting revenue), and EQUITY

7 The use of separate efficient frontiers by year allows us to avoid comparisons between the same
company’s efficiencies in different years (see Cummins, Weiss, Xie, and Zi, 2010).

% Note that efficiency scores can be decomposed into pure technical efficiency and scale efficiency
(Fire, Grosskopf, and Lovell, 1985). However, given that our sample is not large, we suspect that using
the decomposed scores (i.e., pure technical efficiency) will provide misleading analyses for firms with a
relatively large size. As noted by Havrylchyk (2006): When only one firm is particularly large relative
to other firms, the firm is very likely to lic on the efficiency frontier under the assumption of variable
returns to scale, and thus, its pure efficiency score simply equals 1. Furthermore, the efficiency scores
could be used to construct Malmquist indices of productivity, which will measure annual changes in
productive efficiency of financial institutions in our context. However, we choose to focus on the cross-
sectional variation of efficiency, which is more directly analyzed with efficiency scores.
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DEALING (i.e., equity dealing revenue) as outputs because these revenue variables
reflect the intensity of the three principal activities of securities companies.

We perform the univariate and multivariate analyses of the DEA efficiency scores
related to financial holding company affiliation for each type of financial institution
(i.e., commercial banks, life insurance companies, and securities companies). For
the analyses on the determinants of efficiency scores, the observations of the year of
establishment of the financial holding company with which the financial institution
is affiliated is excluded because of potential concerns related to the confounding
effects in these conversion years. With efficiency scores varying between 0 and 1 and
a substantial portion of firms having efficiency scores equal to 1, numerous existing
studies use a Tobit regression of the efficiency scores to find the effect of some firm-
specific characteristics on the productive efficiency of commercial banks (Elyasiani
and Wang, 2012; Havrylchyk, 2006), insurance companies (Cummins, Weiss, Xie,
and Zi, 2010), and securities companies (Wang, Tseng, and Weng, 2003).
Following this line of literature, we use Tobit regression to find the determinants of

these scores. The following regression equations are used:

TE;, =a,+oFHC , +¢, ; (1)

TE; =a,+a,FHC,  + f(Controls; )+ &, ,; )

TE; =q,+oFHC, ,+y,+¢&,,; 3)
and

TE], =a, +o,FHC, , + f(Controls, )+ y, + &, ,, (4)

where TE,, is the DEA efficiency score of financial institution i at time 7, and
TE; is the unobservable dependent variable used for the cross-sectional analyses,
such that TE], equals 1 if TE], >1 and takes the same value as TE;, otherwise.
FHC,, is the dummy variable that equals 1 if the financial institution is affiliated
with a financial holding company, and 0 otherwise; and 7, is a time-# dummy
variable. Our main hypothesis asserts that the coefficients on FHC;, are positive
for all regressions.

We draw on the literature to choose control variables that may affect the
productive efficiency of commercial banks (Havrylchyk, 2006), insurance
companies (Cummins, Weiss, Xie, and Zi, 2010), and securities companies (Wang,
Tseng, and Weng, 2003). For commercial banks, SIZE (i.e., logarithm of total
assets), LOAN RATIO (i.e., proportion of loans to total assets), and VOLATILITY
(i.e., variance of annual returns on assets over three years prior to the current year)
are expected to be associated with productive efficiency. The signs of the coefficients
on these control variables are ambiguous. For example, while some previous results
find increasing returns to scale using DEA (Drake and Hall, 2003), no general
agreement exists in the literature over the relationship between bank size and
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efficiency. Moreover, the effects of LOAN RATIO and VOLATILITY are likely to
depend on the market and regulatory environment and, therefore, differ across
countries.

For life insurance companies, we choose SIZE (i.e., logarithm of total assets),
EQUITY RATIO (i.e., proportion of equity capital to total assets), and RISKY INV
(i.e., proportion of stocks and real estate to total invested assets) following Cummins,
Weiss, Xie, and Zi (2010). These authors find a positive association between
company size and efficiency, a negative relationship between the ratio of equity
capital over total assets and efficiency, and a negative relationship between the
riskiness of investments and efficiency, even though the differences in some cross-
country factors may lead to different signs of these variables’ effects.

For securities companies, the control variables are SIZE (i.e., logarithm of total
assets), OP_RISK (i.e., value of losses in equity dealing divided by operating
revenue), and H [i.e., Herfindahl-Hirschman index (HHI)] based on revenues
from three types of services, namely, brokerage, underwriting, and equity dealing).
In this context, Wang, Tseng, and Weng (2003) find that company size and the
extent of operating risk are positively associated with efficiency.

To examine the impact of the extent of diversification in financial holding
companies, we construct a measure of asset diversification in one such company,
where X denotes the total assets of a financial holding company, and X,
denotes the assets of its largest subsidiary. To measure the extent to which the assets
of financial holding companies are evenly distributed across their affiliated banks,

life insurance companies, and securities companies, we define DIV, as follows:

X, —(X-X,)
X

DIV, =1-

If a company-year observation does not belong to a financial holding company, then
its. DIV,, will be 0. This asset-based measure reflects the comparison between the
financial holding company’s core financial service and all other services, an
approach that is similar to that used by Laeven and Levine (2007).

To test for the various impacts of financial holding companies across the extent of
asset diversification, we use the following regression equations:

TE:: = ao + alDIVi,z + gz',t ; (S)
TE,'*,t = a() + alDII/f,z + f(ContrOki,t ) + gi,l ’ (6)
TE;,t :ao +a1DII/z',t +7/t +gi,t; (7)

and

TE,, = a,+aDIV,, + f(Controls, )+ y, +&,, . (8)



38 The Korean Economic Review Volume 36, Number 1, Winter 2020

To investigate the effect of government ownership of financial holding
companies, we perform similar regressions with those used for our main hypothesis.
In particular, FHC,, is divided into two dummy variables, FHC _GOV,, and
FHC _PRIV,,, in which FHC_GOV,,(FHC _PRIV,,) equals 1 if the financial
institution belongs to a financial holding company where the government (a non-
government sharcholder) takes the largest possession of equity shares, and 0
otherwise. To test for the various impacts of government-owned and privately

owned financial holding companies, we use the following regression equations:

TE:: =, + alFHCGOVM +a2FHCPR[VI, TE. )
TE;, =a, +o,FHC,,, +0,FHC,,, + a;DIV,, + f(Controls, )+ &,,;  (10)
TE;, =a, +o,FHC _GOV, , +a,FHC _PRIV,, +y,+¢,,; (11)

and
TE:,; =a,+a,FHC,,, +a,FHC,,, + %D[Vw + f(Controlst.,t)-i- 7, +é&,,(12)

where the variables other than FHC_GOV,, and FHC _PRIV,, are similar to
those of our main regressions.

3.2. Data

Our sample comprises 150 company-year observations of commercial banks, 140
company-year observations of life insurance companies, and 240 company-year
observations of securities companies from 2004 to 2013. Although financial holding
companies first appeared in Korea in 2001, we exclude the initial period from 2001
to 2003 because the new regulatory environment may have required an adjustment
period. This circumstance reflects a radical change in the market environment,
possibly making it difficult to interpret the results obtained for the period. These
initial years were characterized by a wave of bank consolidations in Korea. The
HHIs are relatively stable throughout our sample period from 2004 to 2013.” For
example, only one consolidation happened in the banking industry during this
period (i.e., Shinhan Bank and Chohung Bank). Foreign life insurance and
securities companies are also excluded because they are likely to have a different
production technology from that of domestic companies. The asset proportion of
foreign companies in life insurance (securities) industries never exceeds 20% (10%)
over the sample period.

For the data regarding asset diversification, we use the Data Analysis, Retrieval,
and Transfer System provided by the Financial Supervisory Service. All other data

? See Figure 3 of Yun and Jin (2011).
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are taken from the Financial Statistics Information System operated by the
Financial Supervisory Service.

IV. Empirical Results

Table 1 presents the number of financial holding company affiliations (Panel A)
and summary statistics by year for our sample of commercial banks (Panel B), life
insurance companies (Panel C), and securities companies (Panel D). Panels B, C,
and D show that mean FHC increases over time, a result that reflects an increasing
trend among the proportion of companies in all three types of financial institutions
affiliated with financial holding companies. Mean FHC also varies substantially
across the types of financial institutions: 0.5422 for commercial banks, 0.1898 for life
insurance companies, and 0.1730 for securities companies. These figures indicate
that more than half of the observations are of commercial banks affiliated with
financial holding companies. However, most life insurance and securities
companies are still standalone.

Table 2 presents the average efficiency scores of commercial banks, life insurance
companies, and securities companies by year and financial holding company
affiliations. It shows that the average efficiency score is 0.7489 for commercial banks,
0.7288 for life insurance companies, and 0.5475 for securities companies. No

[Table 1] Descriptive Statistics by Year
The panels below report the number of financial holding company affiliations (Panel A) and the
descriptive statistics of variables used in our analyses, such as DEA inputs and outputs and the

control variables associated with efficiency scores, for commercial banks (Panel B), life insurance
companies (Panel C), and securities companies (Panel D).

Panel A: Number of FHC-affiliated Companies

Number of FHC-affiliated Companies

15
10 /
5 —— —

P

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

e Commercial Banks e[ ife Insurance Companies Securities Companies
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striking trend is observed for the average efficiency scores over time. With regard to
the comparison between companies affiliated with financial holding companies and
those standing alone, financial holding company affiliation appears to be positively
associated with the efficiency score. The average efficiency score for commercial
banks affiliated with financial holding companies (i.e., 0.7714) has a slightly higher
average than that for other commercial banks (i.e., 0.7223). A similar conclusion is
drawn for the average efficiency scores for life insurance companies and securities
companies.

Table 3 presents the results of Tobit regressions on commercial banks (Panel A),
life insurance companies (Panel B), and securities companies (Panel C) to test our
main hypothesis, which predicts that the coefficient on the FHC dummy variable is
positive for all three types of financial institutions. Contrary to our hypothesis, these
regressions show that the coefficient for FHC is insignificant, indicating that
financial holding company affiliation has no significant impact on the productive

efficiency of commercial banks, life insurance companies, and securities companies.
[Table 3] Effects of Financial Holding Company Affiliation on Efficiency

The panels below present the effects of financial holding company affiliation on the productive
efficiencies of commercial banks (Panel A), life insurance companies (Panel B), and securities
companies (Panel C). The dependent variable is TE, which is the efficiency score obtained by
DEA, as introduced in Section 2. Other control variables are SIZE, LOAN RATIO, and
VOLATILITY for commercial banks; SIZE, EQUITY RATIO, and RISKY INV for life
insurance companies; and SIZE, H, and OP_RISK for sccurities companies. These control
variables are defined in Table 1. We also report the likelihood ratio chi-squared statistic, which is
used to test the null hypothesis that all regression coefficients are simultaneously equal to 0. We
exclude the company-year observations that have the same year as the establishment of the
affiliated financial holding companies. The values in parentheses are standard deviations, and ¥,
** and *** denote the significant differences from 0 at the 10%, 5%, and 1% levels, respectively.

Panel A: Commercial Banks

(1) ) (&) *)

FHC 0.043 0.029 0.084 0.075
(0.062) (0.062) (0.065) (0.064)
SIZE 0.106* 0.137%*
(0.055) (0.055)

LOAN _RATIO 0.747* 0.792%
(0.440) (0.435)

VOLATILITY 0.097 0.053
(0.090) (0.092)

Constant 0.802% -0.530 0.821%%* 10.748
(0.046) (0.463) (0.097) (0.465)

Year Dummies Included Included
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Observations 142 142 142 142
LR chi-squared 0.49 10.14%* 4.34 16.44*

Panel B: Life Insurance Companies

1) @) &) )
FHC 0.022 0.065 -0.062 0.009
(0.056) (0.055) (0.055) (0.055)
SIZE 0.077%** 0.028
(0.038) (0.040)
EQUITY RATIO 2.774%** 2.082%*
(0.904) (0.870)
RISKY INV 0.280 0.532%*
(0.269) (0.267)
Constant 0.751%** 0.006 0.571%** 0.211
(0.025) (0.241) (0.061) (0.246)
Year Dummies Included Included
Observations 137 137 137 137
LR chi-squared 0.40 23.42%%* 24.70%* 38.20%**
Panel C: Securities Companies
1) @) &) )
FHC 0.063 0.064 0.049 0.066
(0.048) (0.052) (0.046) (0.050)
SIZE -0.080* -0.060
(0.041) (0.043)
H 0.023 0.170
(0.180) (0.182)
OP_RISK 0.724*x* 0.618%**
(0.146) (0.145)
Constant 0.553%** 0.998%** 0.543%** 0.856%**
(0.020) (0.262) (0.054) (0.272)
Year Dummies Included Included
Observations 237 237 237 237
LR chi-squared 1.71 34.73%%* 20.52%* 52.56%**

The coefficients for several control variables are significant and some of them

have opposite signs compared to the results in studies on other countries. This result

is not surprising because of the large differences in market and regulatory

environments across countries. Among the control variables for commercial banks,

the coefficient for SIZE is significantly positive, which is consistent with the

existence of scale economies in the Korean banking industry. The coefficient for

LOAN _RATIO is significantly positive, indicating that non-interest activities tend
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to decrease the productive efficiency of commercial banks. For life insurance
companies, the coefficient for EQUITY RATIO is significant and positive,
indicating an efficiency gain from the accumulation of equity capital. The
coefticient for RISKY INV is significantly positive in Equation (4), suggesting that
insurers who invest more in risky assets tend to be more efficient. For securities
companies, a similar conclusion is drawn by the significantly positive coefficient for
OP_RISK.

To test for the different impacts of financial holding company affiliation on the
productive efficiency of financial institutions across the extent of business
diversification, we conduct analyses where the key wvariable is the asset
diversification of financial holding companies instead of the dummy variable for
financial holding company affiliation. Table 4 presents the results of Tobit
regressions on commercial banks (Panel A), life insurance companies (Panel B),
and securities companies (Panel C). For commercial banks, the coefficient for DIV
is significantly positive, indicating that the extent of diversification in financial
holding companies improves the productive efficiency of commercial banks. By
contrast, this relationship does not hold for other types of financial institutions.
Specifically, the coefficients for DIV are insignificant for life insurance and
securities companies. These results indicate that commercial banks benefit from the
presence of non-bank financial institutions under the same roof. However, the
converse does not hold. Given that commercial banks play the central role in
personal finance in Korea, clients use commercial banks as the main channel of
their financial activities, and banks earn fees from these activities. This condition
may explain why only commercial banks enjoy efficiency benefits from the presence
of non-bank financial institutions under the financial holding companies.

[Table 4] Effects of Financial Holding Company Diversification on Efficiency

The panels below present the effects of financial holding company affiliation on the productive
efficiencies of commercial banks (Panel A), life insurance companies (Panel B), and securities
companies (Panel C). The dependent variable is TE, which is the efficiency score obtained by
DEA, as introduced in Section 2. Among the independent variables, DIV is a measure of asset
diversification in financial holding companies, as defined in Section 3. Other control variables are
SIZE, LOAN _RATIO, and VOLATILITY for commercial banks; SIZE, EQUITY _RATIO, and
RISKY_INYV for life insurance companies; and SIZE, H, and OP_RISK for securities companies.
These control variables are defined in Table 1. We also report the likelihood ratio chi-squared
statistic, which is used to test the null hypothesis that all of the regression coefficients are
simultaneously equal to 0. We exclude the company-year observations that have the same year as
the establishment of the affiliated financial holding companies. The values in parentheses are
standard deviations, and *, **, and *** denote the significant differences from 0 at the 10%, 5%,

and 1% levels, respectively.
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®)

(6)

@)

8

DIV 0.458*** 0.344** 0.576%** 0.435**
(0.146) (0.532) (0.149) (0.171)
SIZE 0.042 0.057
(0.063) (0.061)
LOAN _RATIO 0.620 0.706*
(0.425) (0.420)
VOLATILITY 0.111 0.060
(0.088) (0.090)
Constant 0.772%** 0.023 0.820%** -0.081
(0.034) (0.532) (0.088) (0.523)
Year Dummies Included Included
Observations 142 142 142 142
LR chi-squared 9.51*** 13.88*** 16.92* 21.40*
Panel B: Life Insurance Companies
&) (6) ™) (8)
DIV -0.026 0.073 -0.130 -0.016
(0.106) (0.241) (0.099) (0.098)
SIZE 0.075* 0.026
(0.039) (0.040)
EQUITY RATIO 2.877%** 2.043**
(0.919) (0.889)
RISKY INV 0.212 0.520**
(0.260) (0.263)
Constant 0.758%** 0.021 0.576%** 0.225
(0.025) (0.241) (0.061) (0.243)
Year Dummies Included Included
Observations 137 137 137 137
LR chi-squared 0.06 22.56%** 24.31%** 38.21%**
Panel C: Securities Companies
&) (6) 7) ®)
DIV 0.143 0.168 0.157 0.192*
(0.110) (0.109) (0.107) (0.104)
SIZE -0.083** -0.065
(0.040) (0.042)
H 0.036 0.184
(0.180) (0.181)
OP RISK 0.733%%* 0.626***
(0.146) (0.144)
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Constant 0.688%*** 1.014%** 0.655%** 0.871%**
(0.021) (0.260) (0.058) (0.266)
Year Dummies Included Included
Observations 237 237 237 237
LR chi-squared 1.68 35.56%** 23.61%** 54.14%**

The same analyses are conducted with the variables of FHC and DIV to test for
the potential effect of the specialization within financial holding companies. For
example, Berger, Hasan, and Zhou (2010) address this effect by constructing
multiple measures of diversification within financial conglomerates in China. We
distinguish between the specialized financial holding companies and standalone
financial institutions through the variable of FHC in addition to DIV. The results
are qualitatively similar from those with only DIV, indicating that the financial
holding company affiliation itself does not have an impact on the productive
efficiencies of financial institutions without asset diversification.

Additional analyses related to the government ownership of the financial holding
companies’ equity shares are also conducted. Panels A, B, and C of Table 5 present
the results for commercial banks, life insurance companies, and securities
companies, respectively. For commercial banks, life insurance companies, and
securities companies, the coefficients for FHC GOV and FHC PRIV are generally
insignificant, indicating that government ownership is not an important factor that

explains the productive efficiency of these types of financial institutions.

[Table 5] Comparison Between Government-owned and Privately Owned FHCs

The panels below show the different impacts of affiliation with government-owned and privately
owned financial holding companies on the productive efficiencies of commercial banks (Panel A),
life insurance companies (Panel B), and securities companies (Panel C). FHC_GOV is the
dummy variable that is set as 1 if the company is affiliated with a financial holding company of
which the government is the largest shareholder, and 0 otherwise. FHC PRIV is the dummy
variable that is set as 1 if the company is affiliated with a financial holding company where the
largest shareholder is not the government, and 0 otherwise. All other dependent and independent
variables are defined in Table 1. We also report the likelihood ratio chi-squared statistic, which is
used to test the null hypothesis that all of the regression coefficients are simultaneously equal to 0.
We exclude the company-year observations that have the same year as the establishment of the
affiliated financial holding companies. The values in parentheses are standard deviations, and ¥,
** and *** denote the significant differences from 0 at the 10%, 5%, and 1% levels, respectively.

Panel A: Commercial Banks

) (10) (11 (12)

FHC GOV 0.070 -0.034 0.116 0.016
(0.070) (0.080) (0.074) (0.081)
FHC PRIV 0.003 -0.044 0.040 20.003
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(0.079) (0.080) (0.081) (0.079)
DIv 0.392* 0.418%**
(0.200) (0.194)
SIZE 0.033 0.060
(0.65) (0.065)
LOAN _RATIO 0.655 0.690
(0.434) (0.427)
VOLATILITY 0.103 0.060
(0.089) (0.090)
Constant 0.802%** 0.085 0.819%** -0.097
(0.046) (0.544) (0.096) (0.537)
Year Dummies Included Included
Observations 142 142 142 142
LR chi-squared 1.10 14.22%* 5.14 21.47
Panel B: Life Insurance Companies
©) (10) (11) (12)
FHC GOV 0.071 0.154%* -0.041 0.087
(0.064) (0.076) (0.066) (0.077)
FHC PRIV -0.010 0.027 -0.038 0.007
(0.089) (0.082) (0.085) (0.081)
D1v -0.062 -0.08
(0.119) (0.113)
SIZE 0.072* 0.031
(0.038) (0.040)
EQUITY _RATIO 2.820%** 2.091**
(0.908) (0.888)
RISKY INV 0.381 0.573%**
(0.270) (0.267)
Constant 0.746%** 0.018 0.571%** 0.189
(0.025) (0.239) (0.061) (0.246)
Year Dummies Included Included
Observations 137 137 137 137
LR chi-squared 1.26 26.65%** 23.17%** 39.49%x*
Panel C: Securities Companies
©) (10) (11) (12)
FHC GOV 0.098 0.004 0.087 0.013
(0.069) (0.109) (0.068) (0.105)
FHC PRIV 0.036 0.017 0.021 -0.002
(0.061) (0.075) (0.060) (0.074)
DIv 0.155 0.180
(0.169) (0.165)
SIZE -0.085%* -0.065
(0.041) (0.043)
H 0.037 0.182
(0.181) (0.182)
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OP_RISK 0.732%%** 0.624%**
(0.146) (0.145)
Constant 0.553%** 1.020%** 0.544*** 0.870%**
(0.020) (0.262) (0.054) (0.270)
Year Dummies Included Included
Observations 237 237 237 237
LR chi-squared 2.21 35.63%** 21.11%* 54.17%%*

We close this section with a discussion about the robustness of our results. First,
recent debates have arisen regarding the statistical foundation for a two-stage
procedure using DEA scores. In particular, several studies provide a theoretical and
simulation-based argument for using ordinary least squares estimation in the
second stage (Banker and Natarajan, 2008; Johnson and Kuosmanen, 2012),
though Banker and Natarajan (2008) suggest that both procedures with OLS and
Tobit estimations in the second stage perform better compared to parametric
methods. On the basis of these arguments, we conduct the same analyses as in
Equations (1)—(12) using ordinary least squares. The results show no qualitative
difference with regard to the significance of the estimated coefficients of key
variables (i.e., FHC, DIV, FHC GOV, and FHC PRIV), except for weak evidence
for the positive effect of diversification on the affiliated securities companies [i.e.,
coefticients of DIV are positive at 10% significance level in Equations (5)—(8)].

Another potential concern is that the differences in the estimated efficiency across
financial holding company affiliations may arise from endogenous selection because
financial holding companies mostly establish their affiliated insurance and
securities companies through mergers and acquisitions. For example, we would
assume that financial holding companies choose those that are most efficient (i.e.,
underpriced). Conversely, they may choose inefficient organizations with the hope
that the expertise of the conglomerate will enable the firm to gain experience and
increase its efficiency. To deal with these possibilities, we construct a variable to
capture the selection effect. FHC SEL is defined as the dummy variable, which is
set as 1 if the financial institution is currently or will be affiliated with a financial
holding company, and 0 otherwise. We conduct the same analyses as in Equations
(1)—(12), except that FHC SEL is included as an additional control variable. The
results do not change from the original results with regard to the significance of the
estimated coefficients of key variables (i.e., FHC, DIV, FHC GOV, and
FHC PRIV).

Finally, note that the market structure of financial institutions may influence the
productive efficiency of these financial institutions. For example, OECD (2010) and
Shin and Kim (2011) state that the degrees of competition and market
concentration in the banking industry affect productive efficiencies. We conduct the
same analyses as in Equations (1)—(12) by controlling for the HHI based on the
total assets of financial institutions. Our results (i.e., FHC, DIV, FHC GOV, and
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FHC _PRIV) do not change qualitatively, though the productive efficiencies of all
three types of financial institutions are negatively associated with HHI.

V. Conclusion

This study considers the effect of the establishment of financial holding
companies on financial institutions in Korea by comparing the productive efficiency
of financial institutions affiliated with financial holding companies with that of
other companies. After considering a sample of commercial banks, life insurance
companies, and securities companies that operated from 2004 to 2013, we find that
financial holding company affiliation does not lead to an improvement of the
productive efficiency of financial institutions. We also find that government
ownership of a financial holding company has no difference in terms of productive
efficiency.

Our results indicate that the policy of promoting the establishment of financial
holding companies has not been effective in enhancing the productive efficiency of
Korean financial institutions. Although a positive effect of business diversification is
exerted on the efficiency of their affiliated commercial banks, Korean financial
holding companies do not really improve the efficiency of their affiliated companies
compared to those that stand alone. Numerous problems have been reported in
Korea related to the governance of financial holding companies, such as
government involvement in the selection of important positions in financial holding
companies (The Korea Herald, 2014). These problems could have emerged from a
highly concentrated market structure or from the excessive and inconsistent
government regulation of financial institutions. Our results on government
ownership are consistent with this explanation, implying that government
ownership does not enhance the efficiency of financial holding companies. A
potential implication of our results on asset diversification is that promoting asset
diversification is helpful in improving productive efficiency. However, other
dimensions of diversification driven by financial holding company affiliation exist,
including varieties in financial services or in the loan portfolio of commercial banks
(Archarya, Hasan, and Saunders, 2006; Berger and Mester, 1997). In this regard,
our results imply that the Korean government should reconsider its policy of
enhancing the efficiency of financial holding companies, and extensive empirical
analyses are required for further assertion of the policy, including the comparison of

changes in the efficiency with foreign financial institutions.
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