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<Table 1> Previous Studies on the Relation between Insurance Product
Diversification and Firm Performance

Diversification | Performance
Data Results
measure measure

U.S.

roperty—liability nonlinear relation
Elango, Ma and p ?nsuyrance HHI, Entropy |ROA, RAROA,|between product

Pope(2008) . index ROE, RAROE|diversification and

industry .
(1994—2002) firm performance

U.S.
property—liability monoline
insurance |insurer, multiline| ROA, ROE

negative relation

Liebenberg and between product

Sommer(2008) ; ) diversification and
industry msurer firm performance
(1995—2002) P
US. life diversified insurers
Meador et insurance are more
. HHI X—efficiency |cost—efficient than
al.(1997) industry less diversified
(1990—-1995) .
insurers
life—health diversified insurers
nsurer, have lower

Hoyt and |U.S. insurance

property—liability profitability and

Tr1(els§ggn)ann (ISI;?J_S;E%?) insurer, and ROE higher risk than
diversified less diversified
mnsurer mnsurers

Source: H3|4(2009).
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<Figure 1> Types of Life Insurance Products
(Unit: %)

2003
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2011
2012
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I investment Type
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Note: 1) Protection type mainly includes whole life insurance products; savings type includes pure
endowment insurance and endowment insurance products; and investment type includes
variable insurance products.

2) Based on FY
3) Based on premiums
Source: Financial Statistics Information System.
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<Figure 2> Hirschman—Herfindahl and Entropy Indexes for Insurance Product
Diversification (Average)
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<Table 2> Summary Statistics

AE DG2AEE RN Sl vAE 3

127

This table presents the summary statistics of panel dataset of 22 life insurers from FY2003 to
FY2012, used in the estimation. The number of insurers in the market during the period is 24;
however, two insurers that have established within three years or less from now are excluded.
The number of observations used in the estimation is 212, since there are several missing
observations in rate of return on asset investment provided by Financial Statistics Information

System.
Number .. .
of Obs. Average St. Dev Minimum | Maximum
ROA 212 0.67 2.01 —-12.00 9.77
RAROA 203 0.50 0.14 0.33 0.97
HHI 212 0.48 0.13 0.33 0.93
Entropy Index 212 —0.82 0.23 -1.10 —-0.07
Total Asset (million | 1o |15 600 000 | 20100,000 | 128.901 | 185,000,000
KRW)
Death BenefitRisk |, 85.06 2001 | —4.89 | 142.93
Premium
Rate of Return on
Asset Investment 212 5.59 1.27 —0.65 9.66
(%)
Proportion of
Premiums via
Distance Sales 212 0.0022 0.0109 0.0000 0.1022
Channels (initial
premiums based)
Business Expenses |, 234,778 | 316,525 | 6,183 | 1,531,797

(million KRW)

Source: Financial Statistics Information System; Korea Life Insurance Association.
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<Table 3> Effects of Product Diversification on Life Insurers' Profitabilities

(Linear Model): ROA and HHI

This table reports the estimation results based on a linear model, where dependent variable is
ROA; and independent variables are diversification level measured by HHI and other factors that
may affect insurers' profitability. *, **, =+ denote 10%, 5%, 1% levels of significance, respectively.
Standard errors are in parentheses. However, in Pooled OLS case, cluster—robust standard errors

are in parentheses.

ROA

Pooled OLS

Fixed Effect

Random Effect

Model Model
HIHI 4.6787+x% 3.3157#%x* 3.8445%%x%
(0.9066) (1.0978) (1.0149)
Death Benefit/Risk —0.0123 —0.0010 —0.0068
Premium (0.0060) (0.0073) (0.0066)
Ini‘;i‘;}ﬁfn{’yfpe ~0.0001 0.0038 ~0.0014
(0.0053) (0.0071) (0.0063)
Products
In(Asset) 0.6053 —0.2429 0.3762%
(0.0820) (0.3421) (0.1598)
Rate of Return on 0.3625%: 0.3924 %% 0.367 6%
Asset Investment (0.0864) (0.0782) (0.0775)
Proportion of
Premiums via 6.156 0% —-0.7612 4.3858##x%
Distance Sales (0.6157) (1.9276) (1.0599)
Channels
In(Business —0.0651 0.0002 -0.0134
Expenses) (0.0846) (0.0738) (0.0737)
—11.5659*x* 0.2096 —8.663 1%
—eons (1.9227) (4.8143) (2.5982)
Year FE YES
Number of Obs. 212
R—sq. 0.5769 0.7677 0.5617
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<Table 4> Effects of Product Diversification on Life Insurers' Profitabilities
(Linear Model): ROA and Entropy Index

This table reports the estimation results based on a linear model, where dependent variable is
ROA; and independent variables are diversification level measured by Entropy index and other
factors that may affect insurers' profitability. *, **, *++ denote 10%, 5%, 1% levels of significance,
respectively. Standard errors are in parentheses. However, in Pooled OLS case, cluster—robust
standard errors are in parentheses.

Fixed Effect Random Effect
ROA Pooled OLS Model Model
Entropy Index 2.8631* 2.1261 #%x* 2.4068%%*
(0.5946) (0.7544) (0.6877)
Death Benefit/Risk —0.0150 —0.001 —0.0075
Premium (0.0060) (0.0074) (0.0066)
IHVP Ziifet;‘i“{’yfpe 0.0018 0.0047 ~0.0002
(0.0055) (0.0072) (0.0065)
Products
In(Asset) 0.6167xx —0.2725 0.377 7+
(0.0851) (0.3428) (0.1621)
Rate of Return on 0.3401 % 0.3766%xx 0.3491 %%
Asset Investment (0.0868) (0.0789) (0.0782)
Proportion of
Premiums via 6.3204 %% —0.7319 44297 %%
Distance Sales (0.6134) (1.9339) (1.0671)
Channels
In(Business -0.0637 —0.0027 -0.0151
Expenses) (0.0852) (0.0742) (0.0741)
—6.9683*x* 4.0066 —4.7884%x%
—eons (1.5619) (4.7789) (2.3447)
Year FE YES
Number of Obs. 212
R—sq. 0.5702 0.7662 0.5522
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<Table 5> Effects of Product Diversification on Life Insurers' Profitabilities
(Linear Model): RAROA and HHI

This table reports the estimation results based on a linear model, where dependent variable is
RAROA (Risk—adjusted Return on Assets); and independent variables are diversification level
measured by HHI and other factors that may affect insurers' profitability. *, **, *** denote 10%,
5%, 1% levels of significance, respectively. Standard errors are in parentheses. However, in
Pooled OLS case, cluster—robust standard errors are in parentheses.

Fixed Effect Random Effect
RAROA Pooled OLS Model Model
HII —1.8706 0.117 —0.0316
(2.0184) (2.6821) (2.2697)
Death Benefit/Risk —0.0425%x%x —0.0421%x* —0.0415%%x*
Premium (0.0118) (0.0188) (0.0138)
Inz‘;friret;‘znToyfpe ~0.0194 ~0.0219 ~0.0236+
(0.0111) (0.0181) (0.0139)
Products
In(Asset) 0.557 8k 0.4752 0.5681
(0.1589) (1.0018) (0.2741)
Rate of Return on 0.4392x 0.4930#%x* 0.4763%%x*
Asset Investment (0.1672) (0.1683) (0.163)
Proportion of
Premiums via 9.1659%:x —3.8589 6.7267 %%
Distance Sales (1.3983) (4.2907) (1.9054)
Channels
In(Business —0.2292 —0.1075 —0.1337
Expenses) (0.1648) (0.1651) (0.1581)
—4.1833 —5.441 —6.8107
—eons (3.8188) (14.1335) (4.8806)
Year FE YES
Number of Obs. 203
R—sq. 0.3472 \ 0.5556 \ 0.3345
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<Table 6> Effects of Product Diversification on Life Insurers' Profitabilities
(Linear Model): RAROA and Entropy Index

This table reports the estimation results based on a linear model, where dependent variable is
RAROA (Risk—adjusted Return on Assets); and independent variables are diversification level
measured by Entropy index and other factors that may affect insurers' profitability. *, **, s
denote 10%, 5%, 1% levels of significance, respectively. Standard errors are in parentheses.
However, in Pooled OLS case, cluster—robust standard errors are in parentheses.

Fixed Effect Random Effect
RAROA Pooled OLS Model Model
Entropy Index —1.5073 —0.3958 —0.401
(1.2937) (1.8526) (1.5132)
Death Benefit/Risk —0.042 15 —0.0425% —0.04 19
Premium (0.0115) (0.0188) (0.0137)
Insiifriﬁfn{fpe ~0.0213 ~0.0223 ~0.0243+
(0.0114) (0.0181) (0.014)
Products
In(Asset) 0.5285%%x* 0.4623 0.5408=*
(0.1636) (1.0009) (0.2796)
Rate of Return on 0.4484xx* 0.4986#*x* 0.481 3%
Asset Investment (0.167) (0.1697) (0.1638)
Proportion of
Premiums via 9.259 k% —3.8963 6.847 8%
Distance Sales (1.3829) (4.2903) (1.91D)
Channels
In(Business —0.2265 —0.0992 -0.1273
Expenses) (0.1645) (0.1662) (0.1583)
—5.8923%x% —5.5195 —6.7512
—eons (3.0344) (13.9777) (4.1937)
Year FE YES
Number of Obs. 203
R—sq. 0.2930 | 0.5557 0.3367
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<Table 7> Effects of Product Diversification on Life Insurers' Profitabilities
(Nonlinear Model): RAROA and HHI

This table reports the estimation results based on a nonlinear model, where dependent variable
is RAROA (Risk—adjusted Return on Assets); and independent variables are diversification level
measured by HHI and other factors that may affect insurers' profitability. *, **, *#** denote 10%,
5%, 1% levels of significance, respectively. Standard errors are in parentheses. However, in
Pooled OLS case, cluster—robust standard errors are in parentheses.

Fixed Effect Random Effect
RAROA Pooled OLS Model Model
HII —27.5109 —44.,9193%:xx —41.0314%xx
(12.2262) (12.3126) (11.6644)
(HHI)? 22.4391 38.3630*:x 35.2693%xx
(10.5556) (10.2549) (9.8637)
Death Benefit/Risk —0.0318x*x —0.0319x —0.0252x%
Premium (0.0128) (0.0183) (0.0141)
Ini‘;i‘;}g‘zn{’yfpe ~0.0251 ~0.0352++ —~0.031 9+
(0.0113) (0.0178) (0.0136)
Products
In(Asset) 0.4505%: 0.9880 0.4112
(0.1653) (0.0943) (0.2654)
Rate of Return on 0.482 7 0.599 2k 0.566 33
Asset Investment (0.1669) (0.1645) (0.1601)
Proportion of
Premiums via 7.9582x%x —3.8729 5.2829%%x%
Distance Sales (1.4972) (4.1311) (1.8769)
Channels
In(Business —0.1771 0.0043 —0.0339
Expenses) (0.1651) (0.1617) (0.1559)
2.7985 —3.0152 4.0741
oo (5.0100) (13.6233) (5.5865)
Year FE Yes
Number of Obs. 203
R—sq. 0.3628 0.5905 0.3471
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<Table 8> Effects of Product Diversification on Life Insurers' Profitabilities
(Nonlinear Model): RAROA and Entropy Index

This table reports the estimation results based on a nonlinear model, where dependent variable
is RAROA (Risk—adjusted Return on Assets); and independent variables are diversification level
measured by Entropy index and other factors that may affect insurers' profitability. *, **, s
denote 10%, 5%, 1% levels of significance, respectively. Standard errors are in parentheses.
However, in Pooled OLS case, cluster—robust standard errors are in parentheses.

Fixed Effect Random Effect
RAROA Pooled OLS Model Model
Entropy Index 10.0984 21.5937#x%x* 19.3682#%x*
(6.6467) (6.4301) (6.1873)
(Entropy Index)? 7.8293 15.2770%%* 13.557 1#%x%
(4.3992) (4.2906) (4.1157)
Death Benefit/Risk —0.0324%x* —0.0314* —0.0248%*
Premium (0.0127) (0.0185) (0.0142)
IHVP iziiﬁfnffpe ~0.0253 ~0.0334x ~0.0303%x
(0.0115) (0.0178) (0.0137)
Products
In(Asset) 0.4591 % 1.1006 0.4411
(0.1673) (0.9838) (0.2688)
Rate of Return on 0.4869# 0.5989:kx% 0.563 8%
Asset Investment (0.1675) (0.1664) (0.1617)
Proportion of
Premiums via 8.1598#xx% —4.2756 5.327 1%
Distance Sales (1.5073) (4.1475) (1.8999)
Channels
In(Business -0.1875 -0.0054 —0.0467
Expenses) (0.1650) (0.1627) (0.1563)
—2.1709 —9.9214 —1.0959
—cons (3.6707) (13.5643) (4.3753)
Year FE YES
Number of Obs. 203
R—sq. 0.3599 | 0.5876 | 0.3433
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Abstract

While business diversification can have a positive effect on the
performance of a firm through economies of scopes and distributing
uncertainty or risk over the different business lines, it can also have a
negative impact on the efficiency and on the profitability of a firm
through possible costs from business expansion, or inefficient subsidies
to unproductive sectors inside the firm. Therefore, it would be an
empirical question whether business diversification is beneficial or
harmful to a firm.

This paper analyzes how insurers’ product diversification strategies
affect their profitability and its volatility, using data on Korean life
insurance companies from FY2003 to FY2012. Our estimation results
suggest that product diversification of an insurer has a negative effect
on its profitability, evaluated through ROA. However, after considering
the volatility of its profitability, product diversification and profitability
measured by RAROA have a nonlinear relationship, where either low or
high level of diversification results in higher profitability than moderate

level.

* Key words: Product diversification, Profitability, ROA, RAROA



