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<Table 1> Definition of variables

This table shows the definition of variables.

Variable Definition
Profitabilityl Net income*100/Total assets
Profitability2 Net income*100/Risk weighted assets
Default Risk weighted distressed assets*100/Classified assets by the asset

quality

Total_ratio

(Total balance of derivatives transactions at the beginning of
this quater+volume of derivatives transactions during this
quarter)*100/Risk weighted assets at the beginning of this quarter

Hedge_ratio

(Total balance of derivatives transactions purposed for hedge at
the beginning of this quarter+volume of derivatives transactions
purposed for hedge during this quarter)*100/Risk weighted
assets at the beginning of this quarter

Trading_ratio

(Total balance of derivatives transactions purposed for trading
at the beginning of this quarter+volume of derivatives
transactions purposed for trading during this quarter)*100/Risk
weighted assets at the beginning of this quarter

Interest_ratio

(Total balance of interest rate—related derivatives transactions at
the beginning of this quarter+volume of interest rate—related
derivatives transactions during this quarter)*100/Risk weighted
assets at the beginning of this quarter

Currency_ratio

(Total balance of currency—related derivatives transactions at the
beginning of this quarter+volume of currency—related derivatives
transactions during this quarter)*100/Risk weighted assets at the
beginning of this quarter

Stock_ratio

(Total balance of stock—related derivatives transactions at the
beginning of this quarter+volume of stock—related derivatives
transactions during this quarter)*100/Risk weighted assets at the
beginning of this quarter

Forward_futures
_ratio

(Total balance of forward and futures transactions at the
beginning of this quarter+volume of forward and futures
transactions during this quarter)*100/Risk weighted assets at the
beginning of this quarter

Swap_ratio

(Total balance of swap transactions at the beginning of this
quarter+volume of swap transactions during this quarter)*100/Risk
weighted assets at the beginning of this quarter
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(Total balance of option transactions at the beginning of this

Option_ratio quarter+volume of option transactions during this
quarter)*100/Risk weighted assets at the beginning of this quarter
Size Natural log (total assets/1,000)
Leverage Debt*100/capital
Liquidity Average payment of insurance/liquid assets

(Profit or deficit from insurance, investment, and

Income_expen . .
non—operation)/payment of insurance

RBC Risk based capital ratio

Dummy variable that takes a value of 1 if a firm has large asset

Big3 . . ;
18 size (Kyobo, Samsung, Hanwha life insurance), otherwise zero.
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W2 F2RF tie] G7)$=0] 9] (Profitabilityl), 1€ 7152 the] @7]<4=0] <]
(Profitability2) 2] ¥ Hw+& 747} ¢F0.3886, 2F 2.40652 LER T Fa 22 kn)4
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<Table 2> Summary statistics

This table shows summary statistics of variables. The definition of variables is presented in
<Table 1>.

Variables N Mean | Median %rg\)] Max Min
Profitability1 368 0.3886 | 0.3167 | 1.0899 | 5.6254 | —6.2256
Profitability2 368 2.4065 | 1.3579 | 8.7912 | 39.4190 | —58.1104

Default 368 0.3098 | 0.1648 | 0.4886 | 3.4139 | 0.0000

Total_ratio 368 0.0252 | 0.0094 | 0.0506 | 0.5278 | 0.0000
Hedge_ratio 368 0.0143 | 0.0023 | 0.0452 | 0.5278 | 0.0000
Trading_ratio 368 0.0109 | 0.0021 | 0.0249 | 0.1460 | 0.0000
Interest_ratio 368 0.0020 | 0.0000 | 0.0059 | 0.0414 | 0.0000
Currency_ratio 368 0.0136 | 0.0043 | 0.0445 | 0.5278 | 0.0000

Stock_ratio 368 0.0083 | 0.0002 | 0.0242 | 0.1460 | 0.0000

Forward_futures_ratio| 368 0.0139 | 0.0029 | 0.0459 | 0.5278 | 0.0000

Swap_ratio 368 0.0048 | 0.0008 | 0.0081 | 0.0449 | 0.0000

Option_ratio 368 0.0065 | 0.0000 | 0.0219 | 0.1460 | 0.0000
Size 368 |22.8053122.9589 | 1.3065 | 25.9436|19.2609

Leverage 368 |1,335.46|1,215.11| 624.81 |4,031.43| 167.40

Liquidity 368 6.3400 | 2.8900 |15.2014 |189.8700| 0.0000
Income_expen 368 3.0460 | 1.2499 |12.1893|189.3156| 0.0888

RBC 365 2.7753 | 2.3125 | 1.4853 | 17.7753 | 0.9235
Big3 368 0.1304 | 0.0000 | 0.3372 | 1.0000 | 0.0000

$HA, <Table 3>2] Panel Av= =] A™d B S|AL] TS 8- A1A|E 5=
o= AAskaL Utk TR A A A (Total_ratio)= 20101 28710141 2012
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<Table 3> Derivatives use in Korean life insurance industry

This table shows the derivatives use in Korean life insurance industry. The definition of
variables is presented in <Table 1>.

Panel A: Time trend of derivatives use

Variables 2010—2Q 2011-2Q 2012—-2Q 2013—-2Q
Total_ratio 0.0256 0.0230 0.0200 0.0243
Hedge_ratio 0.0132 0.0151 0.0085 0.0176
Trading_ratio 0.0124 0.0079 0.0115 0.0067

Interest_ratio 0.0014 0.0012 0.0036 0.0025
Currency_ratio 0.0135 0.0100 0.0077 0.0166
Stock_ratio 0.0092 0.0108 0.0071 0.0042
Forward_futures_ratio 0.0130 0.0103 0.0093 0.0158

Swap_ratio 0.0051 0.0053 0.0039 0.0046
Option_ratio 0.0076 0.0074 0.0068 0.0038

Panel B: Derivatives use based on the firm size (Big3 vs. non—Big3)

Variables Total sample Big3 Non—Big3
Total_ratio 0.0252 0.0232 0.0255
Hedge_ratio 0.0143 0.0177 0.0137
Trading_ratio 0.0109 0.0055 0.0117
Interest_ratio 0.0020 0.0012 0.0022

Currency_ratio 0.0136 0.0189 0.0128

Stock_ratio 0.0083 0.0004 0.0095

Forward_futures_ratio 0.0139 0.0045 0.0153

Swap_ratio 0.0048 0.0184 0.0028

Option_ratio 0.0065 0.0004 0.0074
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<Table 4> The impact of derivatives use on the corporate performance
in Korean life insurance industry

This table shows the impact of derivatives use on the profitability of Korean life insurance
companies using panel data analysis (fixed effect model(FEM) and random effect
model(REM) ). The definition of variables is presented in <Table 1>. The numbers in the
square brackets are t—statistics computed by robust standard error. *#+, ** and * denote
significance at the 1, 5, and 10% levels, respectively.

Model (1) Model(2) Model(3) Model(4)
FEM REM FEM REM
Dependent Profitabilityl Profitability?2
variables
Intercept 5.9311 —0.1459 23.4153 -9.3320
[1.53] [—0.03] [0.57] [—0.24]
Total ratio 1.8119%*x* 1.8253%x: 15,4534 15.5854 =
- [2.57] [2.79] [2.34] [2.30]
Size —0.2277 0.0463 —0.8523 0.6090
[—1.31] [0.27] [—0.48] [0.41]
Leverage —0.0002 —0.0003 —0.0005 —0.0007
[—1.12] [—1.49] [—0.42] [—0.56]
Liquidity —0.0039#x*x —0.0033%x*x —0.0105 -0.0073
[—3.26] [—2.97] [—1.29] [—1.13]
Income._expen —0.0040 —0.0026 0.0290 0.0352
B [—0.87] [—0.99] [0.82] [1.25]
RBC -0.0716 —0.0669 —0.7280 —0.6819
[—1.07] [—1.13] [—1.31] [—1.34]
Firm effect Included Included Included Included
Year effect Included Included Included Included
N 365 365 365 365
R? 0.037 0.107 0.035 0.026
(Profitability1)e S&5HATZ FA 3 Aot} B3] (1) g ayisde) 71 %3
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<Table 5> Considering the purpose of derivatives use (Hedge vs. Trading)

This table shows the impact of derivatives use classified by its purpose on the profitability of
Korean life insurance companies using panel data analysis (fixed effect model(FEM) and
random effect model(REM)). The definition of variables is presented in <Table 1>. The numbers
n the square brackets are t—statistics computed by robust standard error. *#*, ** and * denote
significance at the 1, 5, and 10% levels, respectively.

Panel A: Derivatives use for hedge

Model(1) Model(2) Model(3) Model(4)
FEM REM FEM REM
Dependent variables Profitability 1 Profitability2
Intercept 5.2919 —0.3447 17.1119 —11.0156
[1.30] [—0.08] [0.42] [—0.29]
Hedge ratio 1.3280= 1.4521%x* 14.4663%* 14.8992x
- [2.02] [2.20] [1.92] [1.96]
Size —0.1987 0.0561 —0.5595 0.6976
[—1.08] [0.33] [-0.32] [0.47]
Leverage —0.0002 —0.0003 —0.0006 —0.0008
[—1.02] [—1.41] [—0.43] [-0.57]
Liquidity —0.0038xx: —0.0032#:%:x —0.0103 —0.0077
[—3.25] [—2.97] [—-1.27] [—1.18]
Income._expen —0.0040 —0.0026 0.0306 0.0356
- [—0.85] [—1.01] [0.85] [1.24]
RBC —0.0680 —0.0647 —0.7291 —0.6888
[—1.00] [—1.07] [—1.28] [—1.32]
Firm effect Included Included Included Included
Year effect Included Included Included Included
N 365 365 365 365
R* 0.033 0.120 0.033 0.027
Panel B: Derivatives use for trading
Model(1) Model(2) Model(3) Model(4)
FEM REM FEM REM
Dependent variables Profitability 1 Profitability2
Intercept 7.6469% —0.1348 26.4738 —10.8833
[1.80] [—0.03] [0.65] [—0.29]
Trading ratio 4.6908 3.5774 12.7859 10.6514
— [1.55] [1.34] [0.80] [0.71]
Size —0.3113 0.0397 —1.0244 0.6442
[—1.63] [0.24] [-0.57] [0.43]
Leverage —0.0001 —0.0002 0.0001 —0.0002
[—0.61] [—1.02] [0.05] [—0.11]
Liquidity —0.0036x%x: —0.0028#x —0.0075 —0.0040
[—2.92] [—2.47] [—0.83] [-0.52]
Income._expen —0.0048 —0.0029 0.0255 0.0330
- [—1.09] [—1.21] [0.69] [1.09]
RBC —0.0513 —0.0466 —0.5740 —0.5266
[—0.79] [—0.81] [—1.04] [—1.03]
Firm effect Included Included Included Included
Year effect Included Included Included Included
N 365 365 365 365
R? 0.035 0.076 0.025 0.016
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<Table 6> The impact of derivatives use on the default risk
in Korean life insurance industry
This table shows the impact of derivatives use on the default risk of Korean life insurance
companies using panel data analysis (fixed effect model(FEM) and random effect

model(REM) ). The deﬁnition of variables is presented in <Table 1>. The numbers in the

significance at the 1, 5, and 10% levels, respectively.

Model(1) | Model(2) | Model(3) | Model(4) | Model(5) | Model(6)
FEM REM FEM REM FEM REM

Depgndent Default
variable
—106773% | —1.3381% | —104558+=+ | —1.2814* | —108403+= | —1.2360
Intercept

[—2.32] | [-1.82] | [-2.31] | [-1.78] | [-2.19] | [-1.61]
—0.5528 | —0.6658x
[—1.57] | [-1.88]

Total_ratio

—0.5030%# | —0.6251 5

Hedge_ratio [—2.11] | [-2.32]

—0.5833 | —0.5812
[-0.36] | [—0.42]
0.4690%= | 0.0528* | 0.4587=** | 0.0497 | 0.4776%«| 0.0497

Trading_ratio

Size [2.36] | [1.67] | [2.35] | [1.59] | [2.22] | [1.45]

Leverage 0.0002#* | 0.0002%** | 0,0002%* | 0.0002++* | 0.0002%* | 0.0002

[2.57] [2.73] [2.56] [2.74] [2.16] [2.37]

.. 0.0022 0.0010 0.0022 0.0011 0.0021 0.0009
Liquidity

[1.27] [0.74] [1.26] [0.75] [1.23] [0.64]
0.0024 | —0.0001 | 0.0023 | —0.0001 | 0.0025 | —0.0000
[0.73] | [-0.04] | [0.72] | [-0.04]| [0.80] | [—0.01]
RBC 0.0243 | 0.0168 | 0.0242 | 0.0170 | 0.0187 | 0.0099
[0.73] [0.55] [0.74] [0.57] [0.60] [0.34]
Firm effect | Included | Included | Included | Included | Included | Included
Year effect | Included | Included | Included | Included | Included | Included
N 365 365 365 365 365 365
R* 0.067 0.154 0.066 0.146 0.063 0.138
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<Table 7> Big3 vs. Non—Big3

This table shows the impact of derivatives use on the profitability of Korean life insurance
companies classified by their size using panel data analysis (fixed effect model(FEM) and
random effect model(REM)). The definition of variables is presented in <Table 1>. The numbers
n the square brackets are t—statistics computed by robust standard error. *#*, ** and * denote
significance at the 1, 5, and 10% levels, respectively.

Panel A: Big3

Model(1) | Model(2) | Model(3) | Model(4) | Model(5) | Model(6)
FEM REM FEM REM FEM REM

Dependent variable Profitability1l
Intercept 53.5124 | 14.8943 | 53.6112 | 14.7958 | 61.0728 | 6.8481
[0.96] [1.50] [0.99] [1.41] [1.03] [0.98]
. 5.2188 [13.0548%*
Total_ratio [0.73] [1.78]
. 9.6230 | 17.5486
Hedge_ratio [1.64] [1.60]
. . —3.9663 | 14.0717
Trading_ratio [-0.31] | [1.02]
. —2.0693 | —0.5844 | —2.0631 | —0.5775 | —2.3525 | —0.2857
Size [-0.95] | [-1.59] | [-0.98] | [-1.52] | [-1.01] | [—1.12]
Leverage —0.0012 | —=0.0003 | —0.0014 | —0.0003 | —0.0013 | 0.0003
[-0.90] | [—0.43] | [-0.95] | [-0.35] | [—0.89] | [0.41]
Liquidi 0.0565 | 0.0129 | 0.0424 | —0.0241| 0.0572 | 0.0210
1quidity [1.12] | [1.20] | [0.93] | [-1.30] [1.33] | [0.47]

Income_expen 0.0510 | 0.0138 | 0.0512 | —0.0019| 0.0392 | —0.0229
- [0.18] [0.06] [0.18] | [-0.01]1| [0.14] | [-0.10]
RBC —0.0323| 0.0831 | —0.0577 | 0.0704 |—0.0739| 0.1335
[-0.70] | [0.78] | [-0.771| [0.77] |[-2.15]| [1.27]
Firm effect Included | Included | Included | Included | Included | Included
Year effect Included | Included | Included | Included | Included | Included
N 48 48 48 48 48 48
R? 0.172 0.221 0.180 0.214 0.168 0.186
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Panel B: Non—Big3

Model(1) | Model(2) | Model(3) | Model(4)|Model(5) | Model(6)
FEM REM FEM REM FEM REM
Dependent variable Profitabilityl
Intercept 8.7970% | —0.2827| 7.9006 | —0.7259 [10.9015*% 0.0499
[1.98] | [=0.05] | [1.64] | [-0.12] | [2.14] [0.01]
Total ratio 1.8484%%|1.8406%x*
- [2.64] [2.79]
. 1.3257+ | 1.4547+*
Hedge_ratio [1.99] | [2.22]
Trading_ratio 5[102613]1 ?fgg]?
Size —0.3611%| 0.0530 | —0.3200| 0.0740 |—0.4644%* 0.0317
[-1.76] | [0.22] | [—1.43] | [0.31] | [—1.97]1| [0.13]
Leverage —0.0002 | —0.0003 | —0.0002 | —0.0002 | —0.0001 | —0.0002
[—1.04] | [-1.49] | [-0.94] | [-1.42] | [-0.50] | [-1.00]
Liquidity —0.0042+#+—0.0032#++—0.004 15 —0.0032++—0.003 9%+ —0.0028**
[—-3.16] | [-2.61] | [-3.09] | [—-2.59] | [-2.80] | [-2.15]
Income._expen —0.0034 | —0.0015| —0.0033 | —0.0015 | —0.0042 | —0.0020
- [-0.70] | [-0.56] | [-0.68] | [-0.56] | [-0.92] | [-0.80]
RBC —0.0871 | —=0.0765| —0.0823 | —0.0735 | —0.0671 | —0.0559
[-1.30] | [-1.24] | [-1.21] | [—1.18] | [—1.04] | [-0.94]
Firm effect Included | Included | Included | Included | Included | Included
Year effect Included | Included | Included | Included | Included | Included
N 317 317 317 317 317 317
R? 0.040 0.107 0.035 0.128 0.038 0.069
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<Table 8> Considering the underlying assets of derivatives use

This table shows the impact of derivatives use classified by underlying assets (interest rate,
currency, and stock) on the profitability of Korean life insurance companies using panel data
analysis (fixed effect model(FEM) and random effect model(REM)). The definition of variables is
presented in <Table 1>. The numbers in the square brackets are t—statistics computed by robust
standard error. *#+*, ** and * denote significance at the 1, 5, and 10% levels, respectively.

Model(1) | Model(2) | Model(3) | Model(4) | Model(5) | Model(6)
FEM REM FEM REM FEM REM
Dementtat Profitability1
variable
Intercept 6.1521 | —0.4649 | 5.4316 | —0.3354 | 9.3131% | —0.0121
[1.52] [—0.10] [1.34] [—0.08] [2.04] [—0.00]
Interest_ratio —3.1245 | —1.1545
- [-0.35] | [—0.16]
. 1.4804%* |1.6127%x%
Currency_ratio [2.54] [2.70]
. 7.9629 5.2576
Stock_ratio [1.40] [1.13]
Size —0.2404 | 0.0578 | —0.2049 | 0.0557 |—0.3858*| 0.0344
[—1.29] [0.34] [-1.12] [0.33] [—1.89] [0.20]
Leverage —0.0001 | —0.0002 | —0.0002 | —0.0003 | =0.0001 | —0.0002
[—-0.69] | [-1.08] | [-1.07] | [—-1.45] | [-0.59] | [-1.03]
Liquidity —0.0037##%—0.0029%#%—0.0039%#+—0.0033##+—0.003*3H—0.002 8
[—2.81] | [-2.62] | [-3.32] | [—-2.99] | [-2.99] | [-2.51]
Tncome_expen —0.0045 | —0.0029 | —0.0041 | —0.0027 | —0.0055 | —0.0031
- [—-0.96] | [—1.15] | [-0.88] | [—1.04] | [-1.27] | [—-1.32]
RBC —0.0532 | —0.0492 | —0.0683 | —0.0650 | —0.0525 | —0.0472
[—-0.80] | [-0.84] | [-1.01] | [-1.10] | [-0.82] | [-0.83]
Firm effect | Included | Included | Included | Included | Included | Included
Year effect | Included | Included | Included | Included | Included | Included
N 365 365 365 365 365 365
R? 0.028 0.108 0.034 0.123 0.039 0.054
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<Table 9> Considering the transaction type of derivatives use

This table shows the impact of derivatives use classified by transaction type (forward and futures,
swap, and option) on the profitability of Korean life insurance companies using panel data
analysis (fixed effect model(FEM) and random effect model(REM) ). The definition of variables is
presented in <Table 1>. The numbers in the square brackets are t—statistics computed by robust
standard error. ***, ** and * denote significance at the 1, 5, and 10% levels, respectively.

Model(1) |Model(2) | Model(3) |[Model(4)|Model(5) | Model(6)
FEM REM FEM REM FEM REM

Dependent variable Profitabilityl
Intercept 5.3251 | —0.3937 | 7.6221= | 1.0366 | 7.8486% | —0.2440
[1.28] | [=0.09] | [1.75] [0.24] [1.92] | [-0.06]
Forward_futures | 1.3111%%| 1.4698:x
_ratio [2.12] [2.37]
Swap._ratio 25.3431%% 19.3503%*
- [2.19] [1.84]
Option_ratio 6.7429 | 4.5788
- [1.50] | [1.15]
Size —0.2002 | 0.0582 | —0.3166| —0.0168 [—0.3192%| 0.0456
[-1.07] | [0.35] | [—-1.60] | [—0.10] | [—1.74]1 | [0.27]
Leverage —0.0002 | —0.0003 | —0.0001 | —0.0002 | —0.0001 | —0.0002
[-1.03] | [—-1.42] | [-0.41] | [-0.90] | [=0.62] | [-1.05]
Liquidity —0.0039##%—0.0032##x—0.0039##%—0.003 1 ##:—0.0035%+5— 0,00 27 **
[—3.30] | [—2.98] | [-3.06] | [—2.87] | [—2.84] | [—2.38]

Tncome_expen —0.0040 | —0.0026 | —0.0047 | —0.0032 | —0.0047 | —0.0028
- [—-0.86] | [-1.01] | [-1.07] | [—1.45] | [-1.08] | [-1.16]
RBC —0.0674 | —0.0644 | —0.0528 | —0.0481 | —0.0528 | —0.0476
[—-0.99] | [-1.07] | [-0.83] | [-0.86] | [-0.82] | [-0.83]
Firm effect Included | Included | Included | Included | Included | Included
Year effect Included | Included | Included | Included | Included | Included
N 365 365 365 365 365 365
R? 0.032 0.124 0.042 0.043 0.036 0.065
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Abstract

This paper investigates whether the Korean life insurance companies’
use of derivatives has effectiveness as a risk management. Empirically,
we confirm that the derivatives use has a significantly positive effect on
the corporate performance measured by profitability. This effect is
mainly observed when the purpose of the derivatives use is risk
avoidance, and when the firm has relatively small scale of assets.
Additionally, we find that the derivatives use reduces the distressed
assets. In the mean time, among the various types of derivatives, the
currency derivatives, forwards, futures, and swap have positive effect on
corporate performance. This paper provides practical implications for the
life insurance companies to minimize the risk and to maximize the

profit by strategically using the derivatives.

% Key words: derivatives use, distressed asset, Korean life insurance
company, risk management, profitability
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