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1. &4 HiE
Ax) oeetel] B2 pBAke] St 20159 49 7]E 02 2041189610]

oh), YRR Fof| o5l 2015W 5Y 7]E 02 -yt QG 51,413,925
o|al, 11 Fof 70| 7hs3h 20tf o] 49| Q4= 40,948,788 0|t =, 20t
o|AFe] ol 1919 A5 A} HG 4= 052, 28 1HE B4l Q= Fe

olefat AEAE BARE sHe ABARHL JRRHT By w0k
7HA) £ BAE 73 ek, WA ol RRgolek 212 oF 20000t BE A
ol TAE 29| ool

A5 glon], BYSAH WOIR o] RS uiFO R ThFR BAE B4 B4
2 59 HgY S ik he o ARE A9 o bFeat Rge w
B717t0] 199l B/ RPORA, ATA} 19 Bk ARE HiFOR 9HS
HIKE A2 19 Foll 1%, 54, 5ok APk v o) Zbssheh A

21 Q1 7150 Wo| 220]al 9l Foprt vhE Aps At ol
ol2fgt A-s AR G ol sl HHS|ARS o] 7P Tl

B ¥He 13 E(insurance premium)@} AF1 2 Z|FE 23 (insurance benefit) 0|

o} AEat B g o] A o 7t 2 FFE T

o, o] 213t gl =320l 3] g o & A7Huue cospol| sidgirial & 4= Qlrt,

whebA] S LRt Akl s HESAF T 12 YAellA A7 thE dHes

A ey, B SALY] ol A= ATkell ARt SJAF o] 9]} Bl-g-& HE

o]
1=} =
g B s sl wufjshe] il sl vbd, 7o) AR A= ARaL A

1) S EWEZ A+ (http://stat. molit, go. kr/portal/main/portalMain. do).
2) YA XA Fe(http://www. moi, go, kr/frt/a01/frtMain. do).
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, A8 7152 (Table 1) I} 2t

(Table 1) Age Grouping Criteria of Certain Insurance Company

Classification Age
20 Below 20
23 Over 20 ~ Below 23
25 Over 23 ~ Below 25
73 Over67 ~ Below 73
99 Over73

(Table 2) Result of Data Adjustment

One Year Unit Classification

Group Age | Population | Sample

20 20 100% 42
21 33.229% 124
23 22 33.918% 126
Certain Company Criteria 23 32.853% 122
Classification Sample (%) ’s 24 50.347% 343
~ 20 42 (0.09) ] 25 49.653% 338
21 ~ 23 372 (0.82) 26 24,783% 811
24 ~ 25 681 (1.50) 29 27 24.461% 801
26 ~ 29 3,274 (7.20) 28 24.876% 815
30 ~ 32 2,843 (6.25) 29 25.879% 847
33 ~ 42 2,662 (5.85) o :
43 ~ 47 7,343 (16.15) 68 16.840% 166
48 ~ 52 7,414 (16,31) 69 15.026% 148
53 ~56 4,260 (9.37) 73 70 16.025% 158
54 ~ 60 2,741 (6.03) 71 16.100% 159
61 ~ 67 2,693 (5.92) 72 19.791% 195
68 ~ 73 986 (2.17) 73 16.218% 160
74 ~ 349 (0.77) 74 10.627% 37
Total 45,466 (100) i
88 1.812% 6

99 z

89 1.532% 5

99 0.099% 0
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w2 A= (Table DI} 22 A7 53 dlolEeh Aghe] vlaL 7]&e] He 1
Al &912 glofEl 7} B RSttt e o 2 gt A= o] F50] E7IRE B, (Table 1)
T2 HolBE @A =7Fs AN AR AR 9] QlFtul e S HEsHA
243 em, 11 A3} (Table 2) oF At

(Table 2) of| A 74 58] 99714 = th A thofl BlsfiA] RI=7} YA veh
AF o] ZA S Aol EAsHE vl 14 DL o] EA4 e 2A7| AL,
71eF R o] 5 Aok} vlalshs I ol M= Al QA A AAIA Q] 24 2o
Y= A2 204158 73AI7HA 7 E .

{Figure 1) Method of Age Grouping

’ Grouping Method ‘

| | | | |

Ideal ) ) Moving | Smoothing | Stopping
Current Basic Proportion .
(True) Average Spline Rule
A Value =05
One Certain 5 Year Under 5% 3 4 t=0.7
Year ertat 10 Year | Under 10% ,’ 0.3732638 t=1.0
) Company ) . Window

Unit Unit Unit t=1.5
0.3976385 =18

A A RS o F A o] ATk A A QL A|oFo] wobA Aol H-&sh] Bl

1) ggle] iolth 5 uiAl AR U S HABIAA AgSt g
FBoln], Al WA ZbA hekshu Al 7] B Q) W o.s AuS sA) Telet 104

N
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#HE A3 Ao 2, FHwindow) 9] 2712 ZH2F 3704, 4714 o] 5 Q= o
B712] F= ot oA MiAl= B A&kl (smoothing spline)& AHE-SH=

o ® Agtol et 28 sl WHAlolrt, ulx|uke & Sopping Rule': 1
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¥AlE o] 5

5o QB AASE 2E% Wolth Z7te] ow IERe AR T,

glazio] 2 Zhel AYES Fota 7k gl ga e Selsh] 99

A% AlEstel e MBS SAske £ 7K )20 N4 e Holsin £E
&

EEO R OR DB AW T, HTHOR F A A% g 5

, 1Al o] Aol A A= Al ghe] Aatet vlals] A e ASsH

&8l dlojel o] L ojujstnl, X & 2t Ao] el eajole] BEe 1)
eblet webd AA BT sl o) Harol HAT A9, 5 X=X, 2 7
QA EE10] B, X< X, ¢ AL AR A 2Rl s Ao g
257} e Aol R Ars 1hrt 2] ehije, uitfe] A9 1T} 2
s L P =t

R=t= T (1)
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(Table 3) Relativity(z;) of One Year Unit

Age R, Age R, Age R, Age R,
20 0.63058 40 0.93898 60 0.99478 80 0.88626
21 1.20288 41 0.96740 61 0.86493 81 4,24561
22 1.17785 42 1.04753 62 0.94186 82 0.62163
23 1.48116 43 0.95680 63 1.22720 83 0.95114
24 1.07216 44 0.98545 64 1.17493 84 0.87953
25 1.12568 45 0.95094 65 1.05880 85 1.01434
26 1.14753 46 1.02223 66 1.00092 86 0.76949
27 0.87603 47 0.98068 67 0.95586 87 1.27244
28 1.10115 48 0.99283 68 1.00938 88 0.75030
29 0.96554 49 1.01729 69 1.28883 89 0.48007
30 0.97491 50 0.94826 70 1,19702 90 0.53227
31 0.90977 51 0.97950 71 1.18056 91 0.52936
32 0.94542 52 0.98816 72 1.07501 92 0.47004
33 1.08494 53 0.92239 73 0.79335 93 1.11625
34 0.93051 54 1.03016 74 1.13653 94 0.31932
35 0.95581 55 0.97549 75 0.87011 95 0.66077
36 0.97235 56 1.06937 76 1.15869 96 0.54912
37 0.98467 57 1.07682 77 1.07034 97 3.55762
38 1.01255 58 1.01500 78 0.80970 98 0.00000
39 0.98762 59 1.13293 79 1.15485 99 0.00000
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(Table 1) &

A 54 HFSANA AAR A S0 4 15 Pajolv,

ol

olof ZA A4S A&Fh AHS 20-73AM7HA] LS o, LF] M=
157ho]H, 235t 159 At E( () A= th (Table 4) & AT,

(Table 4) Age Grouping and Relativity(C;) of Certain Company Criteria

Age Gi Age Gi Age Gi
20 0.63058 33~35 0.99067 48~52 0.98541
21~23 1.28567 36~37 0.97874 53~56 0.99711
24~25 1.09872 38~40 0.97817 57~60 1.05793
26~29 1.02248 41~42 1.00749 61~67 1.02315
30~32 0.94221 43~47 0.97913 68~73 1.08692
Number of Group A 1,
15 0.02950 0.05233

FAE AH=C) AT A 22 B 28, =&T A2 Aie (Table 4)
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(Table 5) Age Grouping and Relativity(C,) of 5 Year Unit

Age G Age G Age G,
20~24 1.15258 40~44 0.97827 60~64 1.02437
25~29 1.03214 45~49 0.99307 65~69 1.03542
30~34 0.97111 50~54 0.97363 70~73 1.06552
35~39 0.98346 55~59 1.04889
Number of Group 1 A

11 0.07729 0.00244

(Table 6) Age Grouping and Relativity(C;) of 10 Year Unit

Age C Age C Age &
20~29 1.05301 40~49 0.9858 60~69 1.0287
30~39 0.97787 50~59 1.00236 70~73 1.05513

Number of Group 1 1,
6 0.16053 0.00141

6. HIES ol8st 88 a8t =4 Znt

A& o] oE] ol A 5%01W Tz 10%0] o]l 3=t
H dlojg sof Bl AR S 25 sk AeR IFER I 24 "olHE
H

oo
o
re
o,
I
11{m
r[o
2
)
g

SEBh= YA ot HlE WalE o83t 7 1l ek dlolE 9 7k AL

Fohe S 7HAIAL QAR vlgol] dieh et £ 7]Ee] glaL, AA) HleolE

2ebd wjuiet AEA Atk sfof & B ofyzt 54 Aol viEe
o]

Stk Be 7 AL

ol

-l>

]_
L oole] 8 BAST Gl A%, 15T Wl

SLek. A1) dlo] ol ul& WhALS A §SH WhALS thewh o] Lekd 4 gict

o%

100
th 54 oA RS di dato] WIS A9 st g 2=

=
TEY 5 glon R Shute] 1O R INFIAEE Tk ofhE Fol 7]E0] %2l 3

45,466 X 5% = 2,273.3 0.2 Z} A of| EZ3H do|g 5 tl3f 2,2737}
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(Table 7) Age Grouping and Relativity(C;) of 5% Unit

Age | Sample (@ Age | Sample (o Age | Sample C
20~26 | 1906 | 1.14566 | 40 1422 | 0.93898 50 1480 | 0.94826
27~28 | 1616 | 098957 | 41 1330 | 0.96740 51 1408 | 0.97950
29~30 1,689 0.97021 42 1,332 1.04753 52 1565 0.98816

31~32 2,001 0.92844 43 1,514 0.95680 53~54 2257 0.97653
33~34 2,236 1.00787 44 1474 0.98545 55~56 2003 1.0203
35 1,103 0.95581 45 1483 0.95094 | 57~59 2141 1.07563
36 1,190 0.97235 46 1488 1.02223 60~64 2195 1.02437
37 1,284 0.98467 47 1384 0.98068 | 65~73 2375 1.0421
38 1,262 1.01255 48 1449 0.99283
39 1,309 0.98762 49 1512 1.01729
Number of Group A L
28 0.02657 0.00282

(Table 8) Age Grouping and Relativity(C;) of 10% Unit

Age | Sample G Age | Sample (o Age | Sample (@
20~29 4,369 1.0530 | 40~42 4,084 0.9836 52~54 3,822 0.9813
30~33 3,963 0.9825 | 43~45 4,471 0.9643 55~59 4,144 1.0489
34~36 3,409 0.9533 | 46~48 4,321 0.9991 60~73 4,539 1.0455
37~39 3,855 0.9948 | 49~51 4,400 0.9820

Number of Group 1 1
11 0.07773 0.00141
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(Table 9) Age Grouping and Relativity(C;) of 3 Windows

Age G, Age C, Age C Age C;
20 0.63058 32~34 0.98794 | 46~48 | 0.99906 | 60~62 | 0.94133
20~21 1.05808 33~35 0.99067 | 47~49 | 0.99747 | 61~63 | 0.99442
20~22 | 1.10976 34~36 0.95330 | 48~50 | 0.98631 | 62~64 | 1.09707
21~23 | 1.28567 35~37 0.97167 | 49~51 | 0.98198 | 63~65 | 1.15178
22~24 | 1.17912 36~38 0.99016 | 50~52 | 0.97216 | 64~66 | 1.07807
23~25 1.15683 37~39 0.99480 51~53 0.96715 65~67 1.00520
24~26 1.12526 38~40 0.97817 52~54 0.98130 66~68 0.98405
25~27 | 1.03222 39~41 1.08771 | 53~55 | 0.97620 | 67~69 | 1.04127
26~28 1.04235 40~42 0.98364 54~56 1.02386 68~70 0.79919
5
6
7

27~29 0.98131 41~43 0.98911 55~57 1.03577 69~71 1.22061
28~30 1.01283 42~44 0.99455 56~58 1.05624 70~72 1.14544
29~31 0.94841 43~45 0.96430 57~59 1.07563 | 71~73 | 1.01998
30~32 0.94221 44~46 0.98625 58~60 1.05076 | 72~73 | 0.94806
31~33 0.98460 45~47 0.98475 59~61 1.01936 73 0.79335
Number of Group A A
56 0.01434 0.01351




o
i)
0
e
o
1>
A
i

H

Stopping Rule2 023 AISAIEH R 72

Y. ZH(window)®] Z 7|7} 470Q A$

(Table 10) Age Grouping and Relativity(C;) of 4 Windows

Age C Age C; Age G Age (o
20 0.63058 32~35 0.97986 47~50 0.98497 62~65 1.08794

20~21 1.05808 33~36 0.98586 48~51 0.98467 63~66 1.11351

20~22 1.10976 34~37 0.96189 49~52 0.983060 64~67 1.04737

20~23 1.21921 35~38 0.98233 50~53 0.96214 65~68 1.00575

21~24 1.18324 36~39 0.98950 51~54 0.98081 66~69 1.02721

22~25 1.15968 37~40 0.97976 52~55 0.98005 67~70 0.86772

23~26 1.15216 38~41 0.97548 53~56 0.99711 68~71 0.89529

24~27 1.03820 39~42 1.07685 54~57 1.03414 69~72 1.17759

25~28 1.05254 40~43 0.97638 55~58 1.03166 70~73 1.06161

26~29 1.02248 41~44 0.98816 56~59 1.07370 71~73 1.10180

27~30 | 0.97968 42~45 0.98340 57~60 1.05793 72~73 1.15965

28~31 0.98442 43~46 0.97877 58~61 1.01813 73 1,50904

29~32 0.94756 44~47 0.98492 59~62 1.00284
30~33 | 0.98254 45~48 0.98676 60~63 0.99454
31~34 | 0.97036 46~49 1.00379 61~64 1.03551

Number of Group 1 A
57 0.02922 0.01066
8. g ASERIS 0|8t a5t 24 At

= Ao 28 AYAdTolA tE HEe BEe® FER 4 (smoothing

ook Aofl sttt
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(Table 11) Cross Validation Values for Smoothing Parameters

Smoothing Cross Validation Smoothing Generalized
Parameter(\) Parameter(\) Cross Validation
0.1 2,488,4461,886 0.1 25,979,769,304
0.2 19,413,940,841 0.2 13,848,841,143
0.3 14,754,019,218 0.3 10,944,547,189
0.3732638 13,486,984,210 0.3976385 9,587,350,701
0.4 13,655,123,515 0.4 9,588,246,968
0.5 16,250,600,726 0.5 10,966,593,031
0.6 18,295,441,919 0.6 13,056,847 ,746
0.7 18,209,665,159 0.7 14,169,833,532
0.8 16,919,861,769 0.8 14,199,672,451
0.9 15,585,972,047 0.9 13,859,700,611
(Table 11) oA 3t AaLE vt o R 7}7Fo] e a= o] dgst= e
()} A% 3h& ol Bk, =, B3 w4 5-50] veh A3 HEshs 3
Ho] g4 Balo] £2ET 7 AR g Fho] st 2laie) ghol =
S5} oh (Table 12), (Table 13) 2 2t APHEE =25 A3 A e ghat &

85 Aufe] whet ALE £ 74K A5 HolEtt A 18] sk Hystw
e}

o A GE S vk 2 Aol Ad 15

(Table 12) Age Grouping and Relativity(C;) of Cross Validation

Age G Age (@ Age (@ Age (@ Age G
20 0.71979 31 0.94629 42 0.99686 53 0.96608 64 1.14496
21 1.07137 32 0.97381 43 0.98541 54 0.98919 65 1.07821
22 1.26497 33 0.98896 44 0.97634 55 1.01318 66 1.00637
23 1.31451 34 0.98091 45 0.97874 56 1.04730 67 0.99294
24 1.21382 35 0.96404 46 0.98845 57 1.06636 68 1.07085
25 1.12835 36 0.97094 47 0.99658 58 1.06910 69 1.18883
26 1.06579 37 0.98646 48 0.99690 59 1.04344 70 1.22393
27 1.00624 38 0.99373 49 0.99201 60 0.99023 71 1.17523
28 1.00593 39 0.98096 50 0.97621 61 0.94318 72 1.03583
29 0.98627 40 0.96772 51 0.97092 62 1.00609 73 0.83165
30 0.95888 41 0.98010 52 0.96701 63 1.12228

Number of Group 1 A
54 0.00368 0.00656
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(Table 13) Age Grouping and Relativity of Generalized Cross Validation

Age | G | Age G |Age| G |Age| G |Age| G
20 | 0.73914 | 31 0.95088 42 0.99328 53 | 0.96818 | 64 1.13144
21 1.06140 32 0.97236 43 0.98517 54 | 0.98964 | 65 1.07643
22 1,25070 33 0.98497 44 0.97801 55 1.01462 | 66 1.01491
23 1.30276 | 34 0.97990 45 0.97998 56 | 1.04664 | 67 1.00615
24 1.22050 35 0.96734 46 0.98838 57 1.06487 68 1.07715
25 1.13547 36 0.97260 47 0.99571 58 1.06515 | 69 1.18117
26 1.06828 | 37 0.98509 48 0.99616 59 | 1.03828 | 70 1.21564
27 1.01138 38 0.99087 49 0.99095 60 0,99182 71 1.16791
28 1.00216 39 0.98112 50 0.97708 61 | 095785 | 72 1.03367
29 0.98310 40 0.97123 51 0.97066 62 1.01329 | 73 0.84161
30 0.96024 41 0.98061 52 0.96687 63 1.10996

Number of Group 1 1,
54 0.00418 0.00551
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(Figure 2) Process of Stopping Rule
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(Table 14) Age Grouping and Relativity(C;) of ¢ = 0.5

Age G Age C; Age C
20 0.63058 41 0.96740 58 1.01500
21~22 1,19037 42 1.04753 59 1.13293
23 1.48116 43 0.95680 60 0.99478
24 1.07216 44 0.98545 61 0.86493
25~26 1.13661 45 0.95094 62 0.94186
27 0.87603 46 1.02223 63~64 1.20107
28 1.10115 47~48 0.98675 65 1.05880
29~30 0,97023 49 1.01729 66 1.00092
31 0.90977 50 0.94826 67 0.95586
32 0.94542 51~52 0.98383 68 1.00938
33 1.08494 53 0.92239 69 1,28883
34 0.93051 54 1.03016 70~71 1.18879
35~36 0.96408 55 0.97549 72 1.07501
37~39 0.99494 56 1.06937 73 0.79335
40 0.93898 57 1.07682
Number of Group A A
44 0.00007 0.02917
(Table 15) Age Grouping and Relativity(C;) of t = 0.7
Age G Age G Age G
20 0.63058 40 0.93898 56~57 1.07310
21~22 1.19037 41 0.96740 58 1.01500
23 1.48116 42 1.04753 59 1.13293
24~25 1.09892 43 0.95680 60 0.99478
26 1.14753 44 0.98545 61 0.86493
27 0.87603 45 0.95094 62 0.94186
28 1.10115 46 1.02223 63~64 1.20107
29~30 0,97023 47~48 0.98675 65 1.05880
31 0,90977 49 1.01729 66~68 0,98872
32 0.94542 50 0.94826 69~70 1.24292
33 1.08494 51~52 0.98383 71~72 1.12778
34~35 0.94316 53 0.92239 73 0.79335
36~37 0.97851 54 1.03016
38~39 1.00008 55 0.97549
Number of Group 1 A
40 0.00040 0.03184
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(Table 16) Age Grouping and Relativity(C;) of ¢ = 1.0

Age G Age G Age G
20 0.63058 33 1.08494 62 0.94186
21~22 1.19037 34~36 0.95289 63~64 1.20107
23 1.48116 3755 0.98363 65~06 1.02986
24~26 1.11513 56~58 1.05373 67~68 0.98262
27 0.87603 59 1,13293 69~71 1.22214
28 1.10115 60 0.99478 72 1.07501
29~32 0.94891 61 0.86493 73 0.79335
Number of Group 1 A
21 0.00196 0.05623

(Table 17) Age Grouping and Relativity(C,) of t = 1.5

Age G Age G Age G,
20 0.63058 33 1.08494 62 0.94186
21~22 1.19037 34~37 0.96084 63~65 1.15364
23 1.48116 38~52 0.98508 66~68 0.98872
24~26 1.11513 53 0.92239 69~72 1.18535
27 0.87603 54~58 1.03337 73 0.79335
28 1.10115 59~60 0.99755
29~32 0.94891 61 0.86493
Number of Group A A
19 0.00473 0.06144

(Table 18) Age Grouping and Relativity(C,) of t = 1.8

Age G Age G Age G
20 0.63058 34~41 0.96874 63~65 1.153064
21~26 1.20121 42~52 0.98815 66~68 0.98872
27 0.87603 53 0.92239 69~72 1.18535
28 1.10115 54~58 1.03337 73 0.79335
29~32 0.94891 59~60 1.06386
33 1.08494 61~62 0.90339
Number of Group 1 A
16 0.01202 0.06801
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(Table 19) Number of Group and Relativity for Each method
. Number of
Grouping Method v 1
ping Group ! ?
True Value One Year 54 - -
Company Current 15 0.02950 0.05233
. 5 Year 11 0.07729 0.00244
57 13 (o R e I E
10 Year 6 0.16053 0.00141
5% 28 0.02657 0.00282
PrOPOITION  frrrrrrrrsrrr e e
10% 11 0.07773 0.00141
Movjng 3 Windows 56 0 01434 001551
Average 4 Windows 57 0.02922 0.01066
Smoothing A=0.3732638 54 1 0.00368 | 0.00656
Spline 0.00418 0.00551
....... 0.00007  |...0.02917 .
0.00040 0.03184
S o e LA R
topping 0.00196 0.05623
rule e DL T
0.00473 0.06144
0.01202 0.06801
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dojxl Autel FHoA &Eot= A 1FBFS ol T29H F A5 S v
Sl chgal gt
HA, A AR S5 Uetli= 1, 348 A5 dA 54 o 3| Abof A
AHE- S0 W] 1, ghol 0.029500], o] = T T1EE WA} vlE WA H o)
FABAL 943 $08 Mo}, o] 7Y, B 2Zehol WA Rk 7



BN =aizses xes? miis

e o Eg el 1Y S IR S o), et B = Ro
Stopping Rule®] 7, Ai}7} @2} A S 7| 283k 5Lt2] HFA] o] @] of 4]

A4 AREE AS AT 5 Yglon, of

o
2
L

oX
)
1
s
i

(¢}
ol
=]
ot
2
30

o 2 Hn

Stopping rule B4 2] #}-g-o] Kt} G-52]o]1L 2
ekl & o= Qe 59],t=0.5 ¢ F% ,1194 grol Al 2HA Al AR
744N R R, Aol EFHAl AREsHE Aol vl Ads] ST o
2}4] Stopping Rule®)| A 7, &) gho] 2t WA T1547F A3} v|523t 4= 1.80
= A&E W en, 16719 ZErE 7HY 28y 1.00 7H 1.80 7HA] L&
7t HlsskaL, I3 AYGollAl ARS8k WA Y] Al E T A AlFE B R o
H 7hS Adelel e 2k digro] d 4= Qitt,

= sk 1, 7Y A AAR e E Aase] A
Uhgh2-S SIS o= ik AP ollA] 2ho)= Wy
Ay t} 31 & 4= 912, Stopping Rule 2]
L T Zpo|7F AA] 9471 wiZof ar7o]

L
Ac

o
1o
Y
o
ox
o,
©,
oX
+
N
i

o
M
o

-

19112

o

THHeR & uf, & A7} A AR Stopping Rule©] THE 17

1.5
4 AI} B, 4G Ao AR Aol TR vk et Bl A =

o}
5 7] 848 FAC 1eE dof sHz Algtel7] tRe] /1 EAE neldt F
2 A5 AP ARl WES LG 5 9lom, oS AR FH ok
v} 7t



KO
K
KH
¢
o
&
KO

oK

ot RISAIEE! QIBRIEr T

S

Stopping Rule2 0|2

o] lo] AT et & T4,

iL
o

b A

& <

off AF

=
=

)

o et el a4

Qe

o

i

s
i



BEL =aizses xesa miis

oy,

e, AR HER o d5S At AE =Y A EA4 o et A, A
AT, A5d A2, 2013,

(Translated in English) Myung Joon Kim, “A Study on Trend Analysis of Severity
and Frequency for Predicting the Proper Premium’, 7he_Journal of Actuarial
Science, Vol, 5(2), 2013,

HYsh e, TR 23S ST ASAE AT A, S olE g 2t
337, #1208 A3Z, 2009.

(Translated in English) Y. Kim and M. Kim, “Various modeling approaches in auto
insurance pricing’, Journal of the Korean Data & Information Science
Society, Vol, 20(3), 2013,

A5} old g, A F e A8 o) whE A-s AR 7FA4HE", Communications
for Statistical Applications and Methods, A]17# A|52., 2010,

(Translated in English) Y. Kim and H, Lee, “A Comparison Study for the Pricing of
Automobile Insurance Premium Based on Credibility”, Communications for
Statistical Applications and Methods, Vol, 17(5), 2010,

A 724, A=A, A2, -9-AF 2010,

(Translated in English) C. Kim and K. Kang, Regression Analysis, 2nd ed.,

Kyowoo-sa, 2010,

o=, .LOQBL. 12 “rlA
o195 AHA - &I PFE, ‘T 25 A

il
ol

el

b 24, 7123, A

d

27 A1, 1998,

(Translated in English) W, Lee, S, Kang, Y. Youn and J. Kim, “An Estimation of
Simple Smoothing Spline Function”, Journal of Basic Science, Vol, 2(1),
1998.

o, AHE VWS o83 AR SR e HAa& 247, By

wrel ot A21%, 1997.



0
i

Stopping Rule= 0|83t XISAtEY SR 78 ¥ &Y

g
i
4

5

= I
o

(Translated in English) C. Lee, “Data sufficiency evaluation and rating adjustment
using credibility method”, Journal of Insurance and Finance, Vol, 21, 1997,

T, AR AR = SR S ALY] A g A=kl Tt AL
2, RENTAF, A|243%, 1998,

(Translated in English) S, Ham, “A Study on the Auto Insurance Price Liberalization
and the Management Strategy of the Property Insurance Company’, Journal
of Insurance and Finance, Vol, 24, 1998,

294 A, "o FANAF R YOGS o 83 4EH HHAAE F4, B
BT AT A19%, 2008,

(Translated in English) W, Choi and S. Han, “Estimating the Rate of Motor
Insurance Premium by Double Generalized Linear Model”, journal of

Insurance and Finance, Vol, 19, 1998,

Jorgensen, B, and Paesde Souza, “Fitting Tweedie’s compound model to insurance
claims data”, Scandinavian Actuarial Journal, Vol, 1, 1994, pp.69-93

Murphy, K.P., Brockman, M.J. and Lee,P. K. W., “Using generalized linear models
to build dynamic pricing systems”, Casualty Actuarial Forum, Winter, 2000

Viktor Grgic, “Smoothing splines in non-life insurance pricing”, Mathematical
Statistics Stockholm University, Examensarbete, 2008:3

Y. Kim and M., Kim, “Constrained Bayes and Empirical Bayes Estimator
Applications in Insurance Pricing’, Communications for Statistical

Applications and Methods, Vol, 4, 2013, pp.321-327.



B =aizsos xes? mis
Abstract

For the insurance pricing, variable selection which has different risk
pattern and grouping for risk estimation should be considered first.
Since a variable, such as gender, is an obvious classification measure, it
is not appropriate for considering one of grouping criteria. However, an
age variable has a wide range and the criteria for its grouping is
ambiguous. Considering each age for risk estimation makes a credibility
issue due to the number of customer in each cell. Moreover, the age
variable has its unique characteristics that is depending on time and the
order for the grouping should be reflected.

In this research, the most effective way for the age variable grouping
is proposed by considering the variable characteristics. More precisely,
various grouping methods currently applied and new method ’‘The
Stopping Rule’ will be introduced. Using real insurance data, analysis
results are given to compare the performance and also be shown that
the properness and effectiveness of the proposed grouping method, ‘The
Stopping Rule’.

% Key words: auto insurance, risk grouping, stopping rule, true cost
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sFct vl AR A= 0T 7|& Fdof Qo] AujA, EHE, HES A,

fillo

gulo| A5 A" AAISFIAL, AAIGE Y] 7HA] I oA Kk a4
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AlAFo] ti | 36.1%%] A4 Ao, 2021 d7HA] = 369.5¢] EHE AFT Ao &

¢
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IDS/IPS, Device Management, Encryption) Industry Verticals and Applications - Global Forecast to
20200}, Hoh pAIeE W8-S hitpy/www, marketsandmarkets,com /PressReleases/iot-security, asp
£ s st
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(Technology  Acceptance  Model;  TAM), TAM2, TAM3, 7Z|tj&xlnd
(Expectation-Confirmation Model; ECM), 7|4 A|<4:A4] 0] 2 (Technology Continuance
Theory; TCT), 7]&4-8 2 o]&0) tjdt 5gto]=(Unified Theory of Acceptance &
Use of Technology; UTAUT), UTAUT2 5 ITA|H| 2 0]-8-%}9] 7|& W AH| A 4289
e QA B, E IS AT ARATE o 28 =2 Besar)
(David, 1989; Wixom and Todd, 2005; Venkateshet et al., 2003; Bhattacherjee, 2001;
Liao et al,, 2009). °|2|gt AP AFE 7|HF2 2 [oT 7|5 2utE WA 8|2 o]
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B =aizses xes? mis

IL o2 ujZ ¥ AP

T @141 7)< (Radio Frequency IDentification; RFID) 7]<s3}
AU 7]zof 7]Rbe 7ol s 2 1oT 7152 741 SAIYS 3 A4
=)ot AA(AHD) Atele] AAS A s Zlsolth BFFEI(2015), s}
(2015) 9] AFto] =, W] ThefRt 71 S0l IoT 7|59 F-87d2 Aol ¢l
A|8FaL, teFet 10T AH| A5 7Es)] 2H|ASo A AlEskal )l o4 3] Ay
2 HG 9 B 50 ZAIR dfFert Hd AdAolth 53] IoT AH|AE Ales

< 719 A lA 2BA7E Y8k 0T ABlA AlE 2hibs o9 B2

o =ejo] 7
QAN FA O] AL [oT 7]%d ZHS F4] 07 thafst A7t o] o] Bt
H AAE0] AH| A o] gof tiet At v]Ed Aotk uhebA] B 10T AFY
o] “8sl= A ONA bR} S| A Q] ToT AH| 2 o] & Wk Bl A& 4280

Tk A= 10T AH| 2 Shto]] .31 &f]

it
Y
ok
ot
S,
o
sl

R

. loT MH|A =82 2let 22 A+

B AT0) BAL 10T 7|4k 20hE WA H| 2 o] §ALO] AH|Z o] § RS )
2 913 ATtk o] 93| £ AT gro|Re| 7]
s

Sto] CRFRE IT 5§08 E S 10T 7|8F AubE WA u| 2 o] §-& Shre

o A4 4 mal A
= kS AIBELA gt

fEA ] AYPAGTLE Venkatesh and Davis(2000), Venkatesh and Bala(2008),
Venkatesh et al,(2003), Kim(2010)9] IT 4§ -5 Ay E i TAM o]% t}ofst
oA 7|&8S dYdteles go] o]FoFHSZ ¢ 4 3T} Schepers and
Wetzels(2007) 2] TAM W EFS L (Meta Analysis)Of| Al+= TAMO| T}QF3H Hoko] IT 4=
Aol gt ol 24 EWE Al A o2 YEHT).

3) TAMS Alg]st o]|29] 3e]& d¢|o|Z(Theory of Reasoned Action; TRA)T} A ¥ Y5
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JHEA Q] 7|e4-8 A2 = Venkatesh and Davis(2000)2] TAM2, Venkatesh and
Bala (2008)2] TAM3, Venkatesh et al. (2003)2] UTAUT, Venkatesh et al, (2012)2]
UTAUT2 =90] Qlt} E3], Venkatesh and Davis(2000) 7} A|<Fst TAM2= 34 F
H, olm R, A5 WA, AE9 F4E AAE 849 AP aclor AAt
-], Venkatesh and Bala(2008) 7} A k%t TAM3+= ©]-§ -804 F-8/dl 9
F= v 5 e vde FFAAE AAIRE f5Rol Tk Venkatesh et al.,(2003)9]
AR UTAUT= A3 71, =8 7o) AbS]2] G, S22 0] 5o =2t s
of mA= FFUAE AT HAFHAFE, 71E 7|&-§ 2 oo Hiet A=
B3l 1T 48 Xdo|t} Venkatesh et al (2012)= UTAUTES A3k Aoz
UTAUT290 A= Ad3ttof] thgt 71dl, l=ofl Thgth 7o), kel g, 3=, 3=t
2 571, 7HA, sl 5=t 5ol vAls FFHAS A s

oAl A&A 1T oS AWshr] 9t AR 1T AlpERdEs
Bhattacherjee(2001) 2] 7]t} &A1 2 2l(Expectation-Confirmation Model) 2} Liao et al. ,(2009)
9] 71&A|&AJ 0] 2 (Technology Continuance Theory) 5-©| %It} Bhattacherjee(2001)7}
TS 7l de 7L A], -84, WSETE AEA o] g0k nA=
FHE AT AR T8 Hdoltt, FHH, Liao et al, ,(2009) 2] 7| A& o] &2

7| DI} HFt Ve R Fa8%IT 8 R o]8H o8-8

Fe vAE AR AASAL, AF, AF, A4, el viAe 9

3FQ 012 A| A3} THKim et al., 2008).

1980). T4 ol AFEEY Aol gt et =14 ol Ywet PFof
UL PAE BT Aol AsH WBolge ARtEe] WEol gt H, Fu
A g, AE g5 FA7E Fsoeet dso] nAe FFHAE AT Aol
(Ajzen, 1988; Ajzen, & Fishbein, 1980; Fishbein, Ajzen, 1975).
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2mbe 7 A2 o) gl glof BEE TSRS 2 B4l nl A oaFe

st A7 Bl mo] & o] 917, Y, HE s Hte R A& A%k
it
™ A, Venkatesh et al, ,(2003)2 UTAUTS E3] AH7|& o]0 223t Ik

A, Vi
H x| = M2 AFS] 2] 9 FF(Social Influence) S A A 8T AHS] 2] 9gFo]et o]
SRR HH7|e a8l Jlo] R or AL A TRt AlEe] ARVe
228351 7olabs Weolrh upd7FA R, Koh et al, (2001)2] &TLo)| Al A}3] %
HEQ1Y] AH7|& 8ol tiet W5l 7lea-8ol Ta%t IS v

chan sheick %, Abela qfaell o8 AR 41714 48l thak Abald Bt
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A2 72kl g S, Kim et al, (2010)2] AT A A7 BA| 280 A
of QX5 weko] AlEjo] W] 2|k GfaFe LA ol M, ITAHI 2 o o 9l
o A, Hekat Alel F At aFS mIA T Qe mREA R G A BAS §3%
SH= 10T 7]k TRFaE Au] o] Qo M= ofoh e JFUAIL EAT RS X
%= Gtk ool whel £ Ao A LT 7|4k AnkE W7 A2 o] gl ol A
M2 Wk, BYE KOk UESS, tlubo] 2 Rk QX 7h AnkE M u]2e of

& 2180 Jake m A k= 714G A A sk

!

74 31 10T 7]8k 2mhe w7) A u) 2ol Tsk Q14| Boke Aol o] 93l
w2 o]ct.

[7H4 311 0T 718 2mhE w7) 4 u] 2 AJH] 220 Thak QLA 5 Boke: Al%jo o
o] ofake 1|2 Zolt}

(7} 3-21 10T 7|49E AukE WA o] tigh QA1 | Heke: AlZof <

filo
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(Kim et al,, 2014), Hilgard(1980)+= B =& FA5H= Al 714 Q4 &2, 1R 4 EAI 1}
AR B4, 5w EAo] 4T AWPAS Wi grka 2SIk £

Cyr(2008)2 o] &t 4|2} A e} 54d& sl A7 Zopoll A 48313l
=, L= WA EeflA ] TARRD 540 o] 8Ake 1A, 3, A elEe) de
Zrgo] a3t G vk FAFCh E3L Kim et al, (2014)2] Ate] 9
sHH, Wubed 4|2} g Lok Al BHpd AH] s o] gof ek =& et

=l o] Mus o] §Ake] Q1A 1, As 2= Aol A WAL A 7F A5}
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& Aol A= Aol 7|8k 10T 7]

HE AntE W7] A u] A AH|RF 5289
ek B s AlAjshnt. AA, 2o FF I A ARl o] IoT 7]

uF 2npE W7 A ] 2] g Bk Q1A W AR Q1Ko G Ak 7HE A
AT A, BlmolE Aol A QXA LA el A9 loT 7]k Ante
W) 7] 48| o] Tk meko] AlE Qlxlef u] Xt Gael tht 7HaS AAISHEAL,

AA7F g ofl M A= FFoZ=A Al2|7} ko] JoFS v|Rth= 7HE & A8t
R, Aol FFo ko nA= FFLEA vhFo] X&HF o] §olko S
n ks 7HEE AAEE e vRAer e = Q1R 7F - E o ol m] A= PRk = A
A=Z7E A&EA o] gowo JFS wHth: M-S AAEh Amde
(Figure 1) I} 2T},

{Figure 1) Research Model
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A, AF2l 2 G WS 2ol 910 Venkatesh, et al. (2003) 2] UTAUTO] A S
2 714 (Subjective Norm)4) T} A} 821(Social Factors)& Agsl AH3]4 5F &
o1& et B Ao A= 10T $H4 3ol A 2] A3 & & 8FLS- Venkatesh, et
al,,(2003)0] A|FgH UTAUTO| o] 88 SHFHS & Aol Astes 4513
ok =4, loT 7|¥F AukE Wiz A B 20f QIR Bt S0l QLo vlizy)st
E2014) 1A ToT 7] AgoA At 10T9] 4] LA 849 ZHE, AH|2,
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5) http://www.msip.go.kr/web/msipContents/contentsView, do?cateld=mssw311&artld=1213775
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L o9, B ofujieh ANE 2 FE-E (Appendix 1) 3} 2},

511, B o] o] & Ak el ThaA S ATe] 8% A mE 5

ME 02 thoFe Aol A BEE T glrky Fgshat.

2 A =S HERARE S8 g5 12070 29 7|2 EA A 53
1 EAS A EH (Table 1) 3 Aok AA, A= HAdo] 768 22 60.3%
AASEAL Qlom of /o] 50T & & 49, 7%= UET A, A 545 A
M 204 o]} o1 o2 72 2002 UERE L, 21254 = 11 0.2 8 7%= LE}
iz, 31A] o]Ae] 0.8% = LrERETE AR, A 54 AR e go] 1257

i

10 PR ﬂllﬂl

6) http://www.smartpls.de/
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2 11.9%=E U}

2lof C

ol 0jxle
=
2 31%, 2-3A]7F

13.5%, 1-2A) 7+
1.9%, 4A]7F o]AFE& 15
Hro mapel We A5}
e 11 o2 87%, @

1

loT 7|8t
2 99.206% e,
A7+ AT R 1K17E o]l )
L 40O R 31, 7%, 3-4A17F 1
Bt vpAuro 2 BiF) AuH|A Aid A s A
L AREE 04T 0 2 76, 4%, SIE[Yl WAL HBTHE
ehol Y7 E AT o AR 219 0.8 16 7% bt
(Table 1) Demographics Information
Criteria Sub—criteria Frequency Percent
Male 76 60.3%
Gender
Felale 50 49.7%
Under 20 91 72.2%
21-25 23 18.3%
Age
26-30 11 8.7%
Over 31 0.8%
Student 125 99.2
Occupation
Worker 0.8%
Under 1 17 13.5%
1-2 39 31%
Internet usage time 23 40 31 7%
(a day : hour) 7
3-4 15 11.9%
Over 4 15 11.9%
Mobile channel 04 74.6%
Preference channel
] Internet channel 11 8.7%
for banking
Off-line Mobile channel 21 16.7%
2. E¥oY
FERYFANA SHRDL SRS AT BPHL R B
olch. ShA MBI, B AFoIAE FEUE /v TR AzEg o]
R N TR ERER L

SmartPLS 2.0M
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(Table 2) Reliability Test

Criteria AVE %Oer;‘;;it';e Cronbachs Alpha
[1] Intention to sustainable use 0.92 0.96 0.91
[2] Device security 0.72 0.90 0.83
[3] Network security 0.71 0.88 0.79
[4] Platform security 0.76 0.90 0.84
[5] Satisfaction 0.75 0.90 0.83
[6] Social influence 0.83 0.94 0.90
[7] Service security 0.69 0.90 0.85
[8] Trust 0.79 0.92 0.87

THHEG AL AA| Al4=2} AVE(Averaged Variance Extracted) A5t 4h=
Fofl gt B A= oF39] (Table 3) o Zro], & A1) H4= Afo]of 4] <]
A= AvbA o2 WA Yeh A2 E4S 7 Ao g UET HE
o] EfgA 91 95| M<gs 71 AVE A& gk A A] Hair, et al,(2013)0] A|QFal=

7|EA S AFBSHE 203 Leh w4 7 IhEE A S Bhgt 20 Lrebhith
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(Table 3) Discriminant Test and AVE

Criteria_ | [1] [2] (3] (4] [5] [6] [7] (8]
(1] 0.96*
[2) 026 | 085"
[3] 020 |0.69 | 084
[4] 033 [071 |070 |08
[5] 075 |040 |04l |049 | 086"
[6] 045 040 |040 |041 |0062 |091°
[7) 040 057 066 073 |050 |042 |083"
[8] 050 |054 |047 |051 |065 |054 |05 |08

Note: 1) * AVE square root values
2) [1] Intention to sustainable use, [2] Device security, [3] Network security, [4] Platform security,
[5] Satisfaction, [6] Social influence, [7) Service security, [8] Trust

npREre 2, 991 AAGS Aoz alo] B elsklth. ARGk
& (Table 4) o] Uebd ZAA €, 71 9450 2 A4 0.7 435t
= YR Hair et al, (2013)0] AQtsh= 712X & AREH S & vh5A]7]= A
EF e, wheba] 2 Aol o] 8- W4l AFS] A G, 10T 7]RE AukE WA H]
ol-goll lolAl AFE] A Gk, AR| A HeE, E2F Het YEQA Kk, tufo]A B

o A1E, 1, %4 o] Y= WAEL B BhgiS B
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(Table 4) Factor loading

[2]

(3]

[4]

[5]

[7]

8]

BDS1

0.87

BDS2

0.87

BDS3

0.85

BNS1

0.85

BNS2

0.82

BNS3

0.85

BPS1

0.91

BPS2

0.92

BPS3

0.78

BSS1

0.83

BSS2

0.79

BSS3

0.86

BSS4

0.84

BT1

0.88

BT2

0.88

BT3

0.91

CuIl

0.96

CUI2

0.96

SES1

0.90

SES2

0.91

SES3

0.77

SI1

0.91

SI2

0.93

SI3

0.90

Note:

1] Intention to sustainable use, [2] Device security, [3] Network security, [4] Platform security,

5] Satisfaction, [6] Social influence, [7] Service security, [8] Trust
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3 XY

TG AN TELDE Suiet FEU Alolo] 13t T BA
T Hdojrh & Ao A= PLs WHES A-8-sk=tl 3lo] HlolE 4271 A %17
o] FEAER FAE o]-§53lth It or REXAER] A Slgeof tfgt
7|&-2 §lOm, Venkatesh et al. ,(2003) 5 o8 A ES g3t FEAER &
A 945 2 8o AFEAS sk 2 Aol FEAEY &4 10008 <)
2 5 AZEAL St ATRES T FEu4o) Ay Aun,
)24 o] o] 5706, T]H[o] A WOkS 16%, U E T HOke 16%, ZHE ol
© 179, THE-L- 530, AH] 2 BOke 1706, AE) 4% Lpeh} dubE o 2 elgm
We TAHE B F SYNSEY G P FEUSEL FE] 49
b 531 9l 0.2 molw gt

(Table 5) SEM results
Hypothesis i T—Statistics Results

[H 1-1] Social influence = Service security 0.42 578 * Accept
[H 1-2] Social influence = Platform security 0.41 5.00 * Accept
[H 1-3] Social influence = Network security 0.40 4,46 * Accept
[H 1-4] Social influence = Device security 0.44 4.82 % Accept
[H 2] Social influence = Trust 0.32 3.49 * Accept
[H 3-1] Service security = Trust 0.23 2,02 e Accept
[H 3-2] Platform security = Trust 0.02 0.26 Reject
[H 3-3] Network security = Trust -0.01 0.16 Reject
[H 3-4] Device security = Trust 0.27 2.34 = Accept
[H 4] Trust = Satisfaction 0.65 8.91 * Accept
[H 5] Trust = Intention to sustainable use 0.02 0.36 Reject
[H 6] Satisfaction = Intention to sustainable use 0.74 11.48* Accept

Note: 1) t-value ) 3.30 (p { 0.001%), t-value ) 2.56 (p < 0.01**), t-value ) 2.33 (p < 0.02***), t-value ) 1,96
(p €0.05**), t-value ) 1.645 (p { 0.10™***)
2) Bootstrapping times = 1000
3) R Squares = Intention to sustainable use (0.57), Device security (0.16), Network security (0.10),
Platform security (0.17). Satisfaction (0.53), Service security (0.17), Trust (0.45)
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(Figure 2) SEM results
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Abstract

This study proposes a framework of the relationships among social
influence, perceived securities, trust, satisfaction, and intention of
continuous use in the context of IoT-based smart banking services. In
developing a research model, we adopted the attitude theory (cognition,
affection, and conation) and extended the theory by combining with
social influence and perceived securities (i.e. perceived security on
services, platform, network, and devices) factors. We surveyed
IoT-based smart banking services users through web. This study tests
the proposed model empirically using statistical software, SmartPLS 2.0
M3. Our results show causal relationships among social influence,
security, trust variables, and intention to use of the financial services.
The results also suggest that we should strengthen the perceived level
of security and trust of the banking services when we develop a
strategy of the IoT-based financial services. Those prerequisite factors
will lead to consumer satisfaction in the smart financial service market.
Our findings can be applied to the development of various IoT-based
financial services, including insurance and security.

¥ Key words: attitude, intention to use, internet of things, perceived
security, satisfaction, smart financial service
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{Appendix 1)

Variables Measure scales Related study
o (CUI1) I intend to use the IoT-SBS(IoT-based Smart
Banking Services) on an ongoing basis.
Intention | ® (CUI2) C12 My intentions are to continue using the
to [0T-SBS(IoT-based Smart Banking Services) than use any | Bhattacherhee
sustainable |  alternative means (banking methods in the past). (2001)
use ® (CUI3) Maybe, I will not continue my use of
[0T-SBS(IoT-based Smart Banking Services), (reversed
coding, dropped)
® (SES1) Overall, T am satisfied with IoT-SBS(IoT-based
Smart Banking Services).
® (SES2) My use of I0T-SBS(IoT-based Smart Banking| Sykes(2015),
Satisfaction | ~ Services) is provided to the satisfaction or financial | Bhattacherhee
transactions, (2001)
® (SES3) I0T-SBS(IoT-based Smart Banking Services) is
easy to understand,
® (BT1) I0T-SBS(IoT-based Smart Banking Services)
deserves reliable
Trust ® (BT2) Financial Institutions are providing reliable,| Kim et al.
banking services to more consumers using IoT (2008)
technology.
® (BT3) I trust 10T-SBS(IoT-based Smart Banking Services).
® (SI1) Those who are important to me hope that I use
) ] Venkatesh, et
I0T-SBS(IoT-based Smart Banking Services) Al (2003)
Social ® (SI2) Those who influence my actions think that I use o ’
' ) Ajzen(1991),
Influence [0T-SBS(IoT-based Smart Banking Services) Tompson et
® (SI3) Those who provide me with valuable feedback a1, (1991)
prefer to use I0T-SBS(IoT-based Smart Banking Services). ’
e (BSS1) Banking service security in IoT-SBS(IoT-based
Smart Banking Services) is safe.
® (BSS2) Financial institutions have a secure financial
. transaction process based on IoT-SBS(IoT-based Smart .
Banking i : Salisbury et
Service Banking Services). o . al. (2001),
) ® (BSS3) User authentication methods for using _
security MSIP(2015)

[0T-SBS(IoT-based Smart Banking Services) are safe,

® (BSS4) Financial transaction authentication methods for
using [0T-SBS(IoT-based Smart Banking Services) are
safe,
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e (BPS1) The platform for IoT-SBS(IoT-based Smart
Banking services) is safe

Banking | @ (BPS2)  The  platform  operation  system  for| Salisbury et
Platform I0T-SBS(IoT-based Smart Banking services) is safe. al. (2001),
security ® (BPS3) The maintenance and repair of platform for| MSIP(2015)
[0T-SBS(IoT-based ~ Smart  Banking  services) are
periodically made,
® (BNS1) Wired and wireless networks in using
[0T-SBS(IoT-based Smart Banking Services) are safe,
¢ (BNS2) Th i bl iated ith
Banking ( ) . .ere is  no . pro .em associated ~ wi Salisbury et
communication process in using I0T-SBS(IoT-based
Network ] . al.(2001),
. Smart Banking Services)
security o ) ) MSIP(2015)
® (BNS3) If there occurs a network error in using
[0T-SBS(IoT-based Smart Banking Services), financial
institutions take an immediate action for recovering.
e (BDS1) The devices used for IoT-SBS(IoT-based Smart
Banking Services) are safe.
) e (BDS2) The devices used IoT-SBS(IoT-based Smart )
Banking . . ) o Salisbury et
) Banking Services) provide sufficient performance to
Device . ) ) al. (2001),
. support financial transactions.
security MSIP(2015)

® (BDS1) The devices used for IoT-SBS(IoT-based Smart
Banking Services) are provided from reliable vendors
that are certified by professional organizations
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(Table 1) Data Layout

Variable Detailed contents

nsurer’s Big company, Medium-small company, Foreign company
Characteristics* ’ ’

Marketing Solicitor channel, Exclusive agents channel, GA channel,

Channels Bancassurance channel

Solicitation )

Methods Face-to-face, TM, Home-shopping
Persistency™ Maintaining, Lapse and surrender

Note: 1) * Samsung, Kyobo and Hanhwa are classifies as big company, while the remaining companies are
classified as medium-small company and foreign company depending on the ownership as of end
of 2012,
2) ** “Persistency” means all cases except lapse and surrender, which includes actual persistency,
death, expiration by death and maturity.
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(Table 2) Distribution of Insurance Companies

L Contract Valid Cumulative
Classification Percent
number percent percent
Big company 940,533 41.7 41.7 41,7
Medium-small company 746,084 33.1 33.1 74.8
Foreign company 568,016 25.2 25.2 100.0
Total 2,254,633 100.0 100.0 -
(Table 3) Distribution of Solicitation Methods
L Contract Valid Cumulative
Classification Percent
number percent percent
Face-to-face 1,654,976 73.4 73.4 73.4
™ 478,721 21.2 21.2 94.6
Home-shopping 120,936 5.4 5.4 100.0
Total 2,254,633 100.0 100.0 .
(Table 4) Distribution of Marketing Channels
L Contract Valid Cumulative
Classification Percent
number percent percent
Solicitor channel 1,594,662 70.7 70.7 70.7
GA channel 132,823 5.9 5.9 76.6
Exclusive agents channel 405,923 18.0 18.0 94.6
Bancassurance channel 121,225 5.4 5.4 100.0
Total 2,254,633 100.0 100.0 -
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(Table 5) Distribution of Persistency and Cancellation
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L Contract Valid Cumulative
Classification Percent
number percent percent
Maintaining 1,422,120 63.1 03.1 03.1
Lapse and surrender 832,513 36.9 36.9 100.0
Total 2,254,633 100.0 100.0 -
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(Table 6) Persistency Rates by Marketing Channels

Classification Maintaining Lapse and surrender
Solicitor channel 61.7% 38.3%
GA channel 66.4% 33.6%
Exclusive agents channel 64.5% 35.5%
Bancassurance channel 72.2% 27.8%
Total 63.1% 36.9%

(Table 7) Persistency Rates by Insurers’ Characteristics

Classification Maintaining Lapse and surrender
Big company 65.8% 34.2%
Medium-small company 59.3% 40.7%
Foreign company 63.5% 36.5%
Total 63.1% 36.9%
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(Table 8) Persistency Rates by Solicitation Methods

Classification Maintaining Lapse and surrender
Face-to-face 62.8% 37.2%
™ 63.9% 36.1%
Home-shopping 64.0% 36.0%
Total 63.1% 36.9%
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(Table 9) Sample Size of Insurers’ Characteristics and Marketing Channels

Marketing .
. Exclusive
channel | Solicitor GA Bancassurance
. agents Total
Insurers channel channel channel
- channel
characteristics
Big company 770,344 38,054 85,258 46,877 940,533
Medium-small
camsa 472311 | 92477 | 107,945 73351 | 746,084
company
Foreign company 352,007 2,292 212,720 997 568,016
Total 1,594,662 | 132,823 405,923 121225 | 2,254,633




2|2t HEES HiRHE| HSMNEYE - HERYUHE RAETIE YR

{Table 10) Sample Size of Solicitation Methods and Marketing Channels

1z

Marketing .
. Exclusive
channel | Solicitor GA Bancassurance
5 agents Total
Insurers channel channel channel
_ channel
characteristics
Face-to-face 1,219,228 132,782 181,741 121,225 1,654,976
™ 367,259 - 111,462 - 478,721
Home-shopping 8,175 41 112,720 - 120,936
Total 1,594,662 132,823 405,923 121,225 | 2,254,633
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(Table 11) Chi—Square Analysis Results of Total Sample

Classification Maintaining Lapse and surrender
Bancassurance channel 72.2% 27.8%
GA channel 66.4% 33.6%
Exclusive agents channel 64.5% 35.5%
Solicitor channel 61.7% 38.3%
Total 63.1% 36.9%
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L Degree of Asymptotic p—value
Classification Value < il .p
freedom (two—tail test)
Pearson Chi-square 6,558.3 3 .000
Likelihood ratio 6,751.8 3 .000
Linear-| Linea
inear b)./ .1neqr 5585.0 1 000
Association
Valid case number 2,254,633
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(Table 12) Difference in Persistency Rate of Total Sample
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{Table 13) Chi—Square Analysis Results of Big 3 Companies

Classification Maintaining Lapse and surrender
Bancassurance channel 75.3% 24.7%
Solicitor channel 65.7% 34.3%
Exclusive agents channel 64.7% 35.3%

GA channel 58.1% 41.9%

Total 65.8% 34.2%

Classification Value Df?jeriin?f Asy(:r\/\ggttlac“ ;i;/slue
Pearson Chi-square 2946.668 3 .000
Likelihood ratio 3021.715 3 .000
z;i‘zii;medr 798.451 1 000
Valid case number 940533
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(Table 14) Difference in Persistency Rate of Big 3 Companies

" Exclusive
Bancassuranc Solicitor
agents GA channel
e channel channel
channel
Bancassurance
_ sesfesie sfesieske ool
channel
Solicitor channel - - sk ok

Exclusive agents
channel

GA channel - - - -

Note: o No difference, *: Different at p-value 10%, **: Different at p-value 5%, ***: Different at p-value 1%
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(Table 15) Chi—Square Analysis Results of Medium—small Companies
Classification Maintaining Lapse and surrender
Bancassurance channel 70.4% 29.6%
GA channel 69.6% 30.4%
Exclusive agents channel 58.1% 41.9%
Solicitor channel 55.8% 44.2%
Total 59.3% 40.7%
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L Degree of Asymptotic p—value
Classification Value J ymp } P
freedom (two—tail test)
Pearson Chi-square 10246.282 3 .000
Likelihood ratio 10521.543 3 .000
Linear-by Linear
L. 5342.318 1 .000
Association
Valid case number 746084
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(Table 16) Difference in Persistency Rate of Medium—small Companies

Exclusive .
Bancassurance Solicitor
GA channel agents
channel channel
channel
Bancassurance )
- sesfesle sesfesl esfeske
channel
GA channel - _ e sokok

Exclusive agents
channel

Solicitor channel - - - -

Note: o: No difference, *: Different at p-value 10%, **: Different at p-value 5%, ***: Different at p-value 1%
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(Table 17) Chi—Square Analysis Results of Foreign Companies

Classification Maintaining Lapse and surrender
GA channel 75.3% 24 7%
Exclusive agents channel 67.6% 32.4%
Bancassurance channel 62.8% 37.2%
Solicitor channel 61.0% 39.0%
Total 63.5% 36.5%
L Degree of Asymptotic p—value
Classification Value J ymo : P~
freedom (two—tail test)
Pearson Chi-square 2625.611 3 .000
Likelihood ratio 2651.431 3 .000
Linear-by Linear
. 2451,770 1 .000
Association
Valid case number 568016
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(Table 18) Difference in Persistency Rate of Foreign Companies

Exclusive .
Bancassurance Solicitor
GA channel agents
channel channel
channel
GA channel - s - s
Exclusive agents
- - esfeske sesfesie
channel
Bancassurance Channel - - - O
Solicitor channel - - - -

Note: o: No difference, *: Different at p-value 10%, **: Different at p-value 5%, ***: Different at p-value 1%
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(Table 19) Suitability Ranks of Marketing Channels by Company Characteristics

Exclusive ..
e Bancassurance Solicitor
Classification GA channel agents
channel channel
channel
Total Sample 1 2 3
Big company 1 4 3
Medium-small
1 2 3 4
company
Foreign company T3 1 2 T3
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(Table 20) Chi—Square Analysis Results of Face—to—face Method

Classification Maintaining Lapse and surrender
Bancassurance channel 72.2% 27.8%
GA channel 66.4% 33.6%
Exclusive agents channel 63.0% 37.0%
Solicitor channel 61.4% 38.6%
Total 62.8% 37.2%

Classification Value fojergir:f Asy(mc_)t:;l p:;/slue
Pearson Chi-square 6388.425 3 .000
Likelihood ratio 6598,909 3 .000

Valid case number 1654976
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(Table 21) Difference in Persistency Rate of Face—to—face Method

Exclusive .
Bancassurance Solicitor
GA channel agents
channel channel
channel
Bancassurance
— B2 sesfesie sesfesie
channel
GA channel - _ s .

Exclusive agents
channel

Solicitor channel - - -

Note: o No difference, *: Different at p-value 10%, **: Different at p-value 5%, ***: Different at p-value 1%
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(Table 22) Chi—Square Analysis Results of TM Method

Classification Maintaining Lapse and surrender
Solicitor channel 64.0% 36.0%
Exclusive agents channel 63.6% 36.4%
Total 62.8% 37.2%
Classification Value foegel'girr?( ASV(EEST;” ?;;/tz);]lue
Pearson Chi-square 4,974 1 .026
Likelihood ratio 4.970 1 .026
T PP P
Valid case number 478,721
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(Table 23) Chi—Square Analysis Results of Home—Shopping Method

Classification Maintaining Lapse and surrender
Exclusive agents channel 67.7% 32.3%
GA channel 61.0% 39.0%
Solicitor channel 12.9% 87.1%
Total 64.0% 36.0%

Classification Value foigir:f Asim(j; ?;;/S\Iue
Pearson Chi-square 9948.583 2 .000
Likelihood ratio 9895.709 2 .000
Linear-by Linear Association 9940.916 1 .000
Valid case number 120936
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(Table 24) Difference in Persistency Rate of Home—Shopping Method

Exclusive agents -
Channegll GA channel Solicitor channel
Exclusive agents e
_ o .
channel
GA channel - - sk
Solicitor channel - - _

Note: o: No difference, *: Different at p-value 10%, **: Different at p-value 5%, ***: Different at p-value 1%
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(Table 25) Suitability Ranks of Marketing Channels by Solicitation Method

Marketing Exclusive
channel | Bancassurance GA Solicitor
L agents
Solicitation channel channel channel
channel
Method
Face-to-face 1 2 3 4
™ - - 2 1
Home-shopping - T1 T1 2
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Abstract

This study analyzes the suitability of Korean life insurers’ marketing
channels focusing on insurers’ characteristics and solicitation methods.
For empirical analyses, 2,254,633 new policies signed in 2012 are
sampled and their states (maintaining, death, maturity, lapse, and
surrender) as of December 31, 2015 are investigated. Collected data are
statistically analyzed wusing frequency analysis, cross analysis, and
chi-square analysis.

Overall result shows that independent channels, such as general
agents and bancassurance channels, are more suitable than exclusive
channels such as solicitor and exclusive agents. However, results are
different depending on life insurers’ characteristics and solicitation
methods.

For the big 3 companies, the bancassurance channels show higher
persistency rate than the dependent channels, while the GA channels
show lower persistency rate than the dependent channels. For foreign
companies, the persistency rate is higher in the GA channels, lower in
the bancassurance channels, similar in the solicitor channels compared to
the dependent channels. For contracts solicited face-to-face, the
independent chanmnels show higher persistency rate than the dependent
channels. However, for contracts solicited through home-shopping, the
persistency rate of the GA channels is higher than the solicitor channels
and similar to the tied agent channels.

% Key words: exclusive channel, independent channel, marketing channel,
suitability
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Saint Vincent and the Grenadines, Samoa, San Marino, Seychelles, Singapore, Switzerland,
Tonga, Turks and Caicos Islands, Vanuatu, Virgin Islands(U.S.)
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{Figure 1) Average holdings(%) in KOSPI stocks by investors types
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(Figure 2) Average holdings(%) in KOSDAQ stocks by investors types

—— tax haven investors non- tax haven investors

(Figure 2) = 3128 |G 7419 Bt A& A4 2L ekl e o]tk 2006
B 0159 68 ol 2N T B

ﬂ%ﬂ—":ﬁz}z}% 2] 12.76%] W JJL 18.9% H-3-3F A 02 SRRIE|QIT} 20061 ~
2015 TR FoF AR =l FApollA 2A|o A FApRp] BX
34.09%~45.00%0] 1.0 2 BFoIE|Qt} ZA|u Uz ExpRle] Bt
Al G o] A Hrf AT A O FA oA OF 1~2% T & A o= SRIE Gl
ZA A FE2ARe] 20001 190 4] 2014 129 74A] AT W FAAE AF
T2 9] A d3FS AR (Figure 3) Y (Figure 4) & 2T} of7]of A8 &
22 KRX O] Afjro]go] B g oAl de] b i glo] AA AHE dide
2 3} ek
(Figure 3) & A3 A|F 2] 0] FAAPE A v|FS HolF
H A vlFE 2 FAAF 4 wig it DHE;“’M AAE
SN} A g o] o R e v&RE Foltiet. AT dA FARRY]
Al v]ZL H 4.99%, F|A 1.65%) 4] I 13.75%S YERH I gtk vhd 24
oA @] o= I FEARALY] A H]F Hat 17.81%, | 4] 5.44%01| A 2|31 37.83%



HE29%T K28H K15
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{Figure 3) Trading proportion(%) in KOSPI stocks by investor types
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—— tax haven investors non- tax haven investors — — domestic investors



FNiR SRRt St 712 2 Faol oixie o RN

{Figure 4) Trading proportion(%) in KOSDAQ stocks by investor types
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(Figure 5y Cumulative net—buy of KOSPI stocks by investor types

—— tax haven investors non- tax haven investors — — domestic investors KOSPI index

{Figure 6y Cumulative net—buy of KOSDAQ stocks by investor types
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(Table 1) Summary statistics

KOSPI stocks KOSDAQ stocks
Domestic Tax haven Nr?anv_éix Domestic Tax haven N(r)]r;;etnax
investors investors investors investors investors investors
Number of firms
(Annual average) 708.18 166.64 281.45 1018.73 193.18 273.55
Average
ownership(6) 73.64 7.97 17.16 67.65 9.87 14.39
Large shareholder
ownership(V) 42,16 37.02 39.03 37.05 32.56 32,98
Domestic
institutional 14.66 12,38 12,70 11,78 11,31 11,72
investors
ownership(%)
Foreign
institutional -
AVestors 8.99 9.72 10.77 11.12 12.29 11.35
ownership(%)
Total Asset
(hundred mil., 4,551 6,075 8,495 130 173 194
won)
Market cap.
(hundred mil, 1,248 1,778 2,262 95 153 168
won)
Market to Book | ) 1.37 1.27 1.82 151 2.00
value
Tobin Q 1.06 1.13 1.11 1.41 1.50 1.52
Leverage 0.52 0.55 0.53 0.45 0.45 0.46
ROA(%) 3.77 4,92 4.42 0.67 1.76 1.28
Payout ratio 37.00 34,64 31,64 34,40 34.35 27.37
Net income
(hundred mil, 97.86 141.09 197.52 0.68 2.06 2.81
won)
Free Cash flow
(hundred mil, 194,90 282.39 360.60 5.69 8.55 11.56
won)
R&D expenditure
(hundred mil, 69 76 125 3 6 6
won)
Corporate
governance score 1119 121.38 121.35
Amihud's 696,88 20584 29898  2619.06 446,70  1024.57
illiquidity measure : : : : ’ ’
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& 25 1% F2olA SAFCRE fostglet. 2AT A 9 o= QIEAFA9
9 gl o ES Hol7|= et ou SAHOR FolakA| = ottt 2ATd
A FAARO] 749 FA] 109 oA FA] F 109717 -3.154%2] =5 B2
U EA Ao R 998} = ekoft}. (Table 2) Panel BE} (Figure 8) - =127} 1%
ogke] 2 & BRtrhrE 1006 o]44e] A RS BRkaL QlaL FAlof oS,
FaFF AR FAG Ao FALS 7|02 EAAE =2
&S Uil ook Sl ERRARe] A FA] 109 HollA] 5U A7A
4.1%, F-A 109 Ao|A FAIL71A] 5.548%, F-A] 104 Hol|A FA] & 5U7}%]

o

4,888%, A 104 Aol A F-A] T 10U 7HA] 3.286%2] A H| A& R T
ol BE 1% fFEA BAFCR okt 2T AFAREARLY]
- FA 109 AollAf 5 A7FA] 2.01%, FA] 109 Al A FAIL7HA] 3.58%, &
Al 10 Aol A FA T SUTEA] 3.663%, 341 108 oA FAl 2 109714
2.765%2) ARG E e Ho Y FAHA YT ES BAL
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(Table 2) Cumulative abnormal returns around the large purchase
announcement by investor types

This table describes the cumulative abnormal returns around the announcement of large
purchase and control from the following event study. Large purchase refers to an increase in

holdings from 1% or below to 10% or above,

N T
CARy= % Y CAR, 7, CAR, ;=Y AR, ,, AR, =R, —R,,
i=1 =1

- 1 & T
CARy = Z}l CAR, ;, CAR, ;= /ZJIAH,_, , AR =R ,—ER,,), ER,,)=a,+8,R

i, t

where X and Y refer to the announcement of large purchase and that of control in Panel A and
B, respectively, The numbers in parenthesis indicate t-values, and “**”, “*” and “” indicate

statistically significant in 1%, 5%, and 10% level, respectively.

Tax haven investors Domestic investors Non— tax haven investors
market
) market market market  market . market
unadjust ) ) unadjust . model
adjusted model unadjusted adjusted model djusted )
ed ) . d adjust
adjusted return  adjusted d

Panel A: announcement of large purchase
2917 2453 1.3 4,361 418" 3.803**  1.940 1.089  0.95

0T e w4 073 (132 1099 0.6 (152 08) 0.7
10~0 2,974 2.355 0.127  6.466™*  6.027*** 5.351** 4.0066* 2337 1939
(1.16)  (0.97)  (0.05)  (12.00) (11.36) 9.25) (2.42)  (1.42) (1.09)
10~5 4,641 3.282 0.201 6,379 5,632 4,74 4335% 2288 1,673
(1.45)  (1.04)  (0.00) (8.59) (7.67) (5.88) (2.07 (111D (0.75)
10~10 2,402 1.36 -3.154 515" 4,191+ 3,033+ 3838 1927 0.824
(0.67)  (0.38)  (-0.81) (6.59) (5.43) (3.45) (1.76)  (0.91)  (0.35)
0~5 1.041 0.485 0.767 -0.264 -0.64 -1.328 0.339 -0.007  2.537
0.72)  (0.36)  (0.34) (-0.63) (-1.54) (-1.55)  (0.29) (-0.01) (1.24)
0~10 21,197 <1599 -0.091  -1,453**  -2,018%*  -1,846 0.234 -0.08  3.674
(0.63)  (-0.87)  (-0.02)  (-3.08) (-4.34) (-1.3) 0.19)  (-0.07) (1.14)

Panel B: announcement of large purchase and control
10~ 3.158 2.453 1.109 4,61 4,408 4,17 3,827 2.899* 201
(1.49)  (1.25) 0.5) (10.31) (10.12) (8.99) (2.67) (1,990 (1.38)
10~0 1.845 0.727 -1.422 6,614 6,220 5.548%* 7 11+ 5447 358
0.549)  (0.25) (-0.42) (11.07) (10.54) (8.65) (3.17) (245 (1.58)
10~5 3.796 1,832 -1.539  0.447**  5749**  4.888"* 8582* (311* 3.063
(1.12)  (0.57)  (-0.37) (7.59) (6.84) (5.33) (2.58) (1.9 (1.06)
10~10 1,292 -0.764  -5.953  5.265*** 4,432 3286™* 877"  06.683* 2705
0.29)  (-0.17)  (-1.06) (5.92) (5.05) (3.32) (2.65)  (1.98) (0.78)
0~5 3.005 2131 -0.767 -0.461 -0.819* -1.6 -0.027  -0.507  2.778
' (1.34)  (1.06) (-0.22)  (-0.95) (-1.71) (-1.55)  (-0.01) (-0.27) (0.75)
0~1 -0.401 -1.268 -6.320  -1,682%* 2 148" -1.888 0.457 0.023 4.718

(-0.13)  (-0.45) (-0.92)  (-3.10) (-4.1) (-1.12)  (0.25) (0.0 (0.79)
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{Figure 7) Cumulative abnormal returns around the announcement of large
purchase

—— tax haven investors non- tax haven investors — — domestic investors

Note: Large purchase refers to an increase in holdings from 1% or below to 10% or above. Light solid
lines indicate upper and lower bounds at the 95% significance level.

{Figure 8) Cumulative abnormal returns around the announcement of large
purchase and control

—— tax haven investors - - non- tax haven investors — — domestic investors

Note: Large purchase refers to an increase in holdings from 1% or below to 10% or above. Light solid
lines indicate upper and lower bounds at the 95% significance level.
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SFATH E3E Petersen(2009) 9] W& 288 EE AL FHA D = e
©(bias) S A A 5FATE.

AGOVERNANCE, , = 3, + 8, AOWNERSHIP, , + 8, AOWNERSHIP, , _ | + B, ALARGE, , +

B, AINSTITUTION, , + 5 SIZE, , + B,BM,, + 3, LEVERAGE, , +
Bgyear dummy,+ o, + €4 (1

A (Dol FE5HpE 7IQAIRE S, FUES, oA, FAl, AL, o]%
A4=0] A 3 the] WslES oJu|Stcl. AOWNERSHIP, 9 AOWNERSHIP,, _,

ZF A GAEARAY, SRR, A G Q] 5 IFEARAS] t17]0] ¢
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1% Z7Fe o], =548 A4 1006 FE A 12814 -0.1645 d1estaL o] Ab3
O] A2 5% oA FESHA -0.1166 sHtatict, vhd = FAFARS] 1% A&
S7HA] 5% ol A Fol8kAl = 7E 0.0331 AsshaiTh B3 S 719 A
itz HAes FUHEAAY A 1% AEE ASAl % oA FsHA
0.0495 A5 1T 4= Qe A EA 9] 9=Ql FARRFE] Z - t-17]0]] 1% A
B ASA 1% oA F2sHA] o] elE-771 0.0354 S7FSEAL, 7]l 1% R A
Al 10% ol A -F-2l8A| -0.0283 BFak=T| 3tall HH 0.0071(=0,0354-0.0283) &
2 Ve 717tz 38 A QS ok A0 R HAlth &, 2A|E YA F
Az FWEAR 2A 7GR 9] o=l EApALeL Te] BRG] 71 A H
T2E A3 7HeA 0] =2 A o' Bl

(Table 3) The effect of tax haven investors’ ownership on corporate governance

This table describes the estimation result from the following panel regression,

AY,, =3, +8,AOWNERSHIF,,+ 3,AOWNERSHIP,, _, + 3, ALARGE, ,+
B, AINSTITUTION, , + 3,SIZE, , + 3, BM, ,+ 3; LEVERAGE, , +
Bgyear dummy,+a, +¢; ,

where Y refers to corporate governance, shareholder’s right, board of director, disclosure, audit,
and profit sharing in Panel A, B, C, D, E, and F, respectively. The numbers in parenthesis

indicate t-values, and “***", “*”" and “” indicate statistically significant in 1%, 5%, and 10% level,

respectively.
tax tax non—tax non—tax o
. : large  institutional market—
haven haven domestic domestic haven haven . :
; . . . . ; shareholder investor  log(size) ~ to—  leverage
investor investor investor investor investor investor . ;
ownership ownership book

W =) @ (=) @ (=1

Panel A: corporate governance

) -0,1942  -0.2077 -0.1005 -0.0502 -0.5980% -0.5916 -2.7552
(-0.62)  (-1.04) (-1.33)  (-0.49) (-1.7) (-1.39) (-1.24)

@ -0,0246  0.0495* -0.2075** 0,1322* -0,2039 -0.1581 -2.2357*
(-0.87)  (2.44) (-3) (2.41)  (-1.28) (-0.64) (-1.88)

( 0.1084  0.0344 -0.1569** 0.1540* -0.3164 -0.2529 -2.9316*
Y (0.94) (034 (-2.36) (1.88) (-1.26) (-0.72) (-1.69)

Panel B: shareholder’s right

) -0,1645*  0,1001 -0.0837** 0.0586  0.0020  0.0342 -2,5829**
(-1.81) (1.25) (2.37)  (1.16)  (0.02) (0.25) (3.1

) -0.0139 0.0331* -0.0273 0.1152%* 0.0484 -0.0132 -2,1293***
(-0.78)  (2.42) (-0.87)  (3.68) 0.8)  (-0.15) (4.2)

3) 0.0163 -0.0317 -0.0305 0.1495** 0.1030 0.1218 -2.5729**

(0.42) (0.51) (-0.84) (3.49) (1.17) (0.99) (3.9




EMIR SXRPH SR 712 2 ARl oixle g [N

Panel C: board of director

(1) 0.0321 -0,1166** -0.0183 -0.0535* -0.2593*** -0.2137* 0.5764
0.28) (-2.47) (-1.09)  (-1.65) (-2.84) (-1.77) (1.05)

@ -0.0019 -0,0022 -0.0257  0.0005 -0,1453** -0,0301 0,2226
(-0.33)  (-0.3) (-1.26)  (0.03) (:3.17) (-0.44) (0.66)

( 0.0095 0.0341 -0.0298 -0.0242 -0,2239*** -0,1557 0.3129
3 0260 (0.69) (152 (0.83) (3.29) (16D (0.7

Panel D: disclosure

) -0.2283  0.0203 -0,0052 -0.0098 0.1641 -0.0097 -0.4871
(-1.6)  (0.19) (-0.13)  (-0.2)  (1.46) (-0.07) (-0.6)

) -0.0023  0.0135 -0.0531** 0.0074 0.1534*** -0,0227 -0.3779
(0.21)  (1.63) (-2.18)  (0.36) (2.83) (-0.3) (-0.87)

( 0.0492  -0.0180 -0.0330 0.0094 0.1949** -0,0135 -0,1717
3 (1.57)  (-0.51) (-1.01) (0.27) (2.26) (-0.12) (-0.27)

Panel E: audit

) 0.0220 -0,1638 -0,0113  0,0085 -0,2716** -0,0520 -0,2132
0.17)  (-1.33) (0.32)  (0.17) (3.19) (-0.47) (-0.3)

@ 0.0099  0.0015 -0.0626** 0,0143 -0,1791** 0,0415 -0,2639
(1.31)  (0.13) (-2.83)  (0.58) (-3.9) 0.56)  (-0.606)

( 0.0300 0.0148 -0.0477 -0.0024 -0,2236*** -0,0491 -0,7286
Y 060 (04D (148) (005 (3.43) (0.47) (1.4

Panel F: profit sharing

N -0,0298 0.0197 -0.0094 -0.0052 0.0373 0.0378 -0.0115
(-0.75)  (0.73) (-1.2)  (-0.32) (1.36) (0.89) (-0.07)

@) -0.0017 0.0055* -0.0109  0.0021 0.0420*** 0.0209  0,0446
(-0.87)  (1.72) (-1.59)  (0.32) (3.03) (0.85)  (0.46)

3) -0.0283* 0,0354** -0.0160* 0.0027 0.0474** 0.0613* 0.0142

(191D  (2.83) (1.9 (0.27) (239 (195 (0.11)

AT A FAA0] A 547} 7]910] dg D EAjol] vjA QS Bl

317] $istel Al () FAmE= % s
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(Table 4) The effect of tax haven investors’ ownership
on payout ratio and R&D expenditure

This table describes the estimation result from the following panel regression,

AY,, =8, +8,AOWNERSHIF,,+ 3,AOWNERSHIP,, _, + 3, ALARGE, ,+
B, AINSTITUTION, , + 3,SIZE, , + 3, BM, ,+ 3; LEVERAGE, , +
Bgyear dummy,+a, +¢; ,

where Y refers to payout ratio and R&D expenditure in Panel A and B, respectively. The
numbers in parenthesis indicate t-values, and “**" “*" and “” indicate statistically significant in
1%, 5%, and 10% level, respectively.

tax tax non—tax non—tax -
. . large  institutional market—
haven haven domestic domestic haven  haven ; :
. . ) ; . . shareholder investor log(size)  to—  leverage
investor investor investor investor investor investor ) )
ownership ownership book

0 &) 0 =) 0 (=)

Panel A: payout ratio

n 0.8551 1.7155 0.3650 0.5439 5.5989 6.6049 -22.0981
" 0.749)  (0.73) 0.98) (0.6 (0.9 (0.94) (-0.62)
@ -0.0354 -0.2609 0.2439 -0.0968 0.9431 34226 -54304
’ (-0.52)  (-0.89) (1.27)  (0.3)  (0.44) (1.15) (-0.34)
) -1,5513 0.3005 0.2046 -0.1888 3.2501 4.6182 -15.1668
Y (0.98) (0,95 (0.89) (-0.36) (0.73) (1.02) (-0.62)
Panel B: R&D expenditure
@ -0.0000 -0,0001 -0,0000 0.0000 -0.0004 -0.0005 0.0108
" (-0,03)  (-0.94) (-0.06) (0.12) (-0.87) (-1.11) (1.6
@) 0.0000  0,0000 0,0000 0.0000 0.0001 -0,0001 0.0036
’ (1.58)  (0.48) (0.43) (0.249) (0.33) (-0.46) (0.58)
) 0.0000 -0.0000 0.0000 0,0000 0.0008 -0.0002 0.0128

0.72) (-0.44) (0.01) (1.47) (1.16) (-0.4) (1.29)

(Table 4) ©] Panel A% ZA| T 1He] E21712] 2|3 Shej7} ol o] 7= Hake
o Aatolct. F4 A3 A u A FARFL] A ST i el S
the A5A 27 FASHA ZekH ole Sl FEARA R A A 9] 9=
e I e R o R o e R I i = i O S L
(Table 4) @] Panel B ZA| o) Wx] E212}2] 2| & |7} 7] EA o] v 2]= o
G2 UG Aroltt, BAAT 2N IH EAAL, FHEAAL, 24 T E 9]

AARO] 2| Shh7} RSD FAle] S FrHe AFA AL UK

o
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4 qld] 0% B8N 27] 918 V() — 119] Mse FEuez 485
1

Rz‘.t*Rf :Odi“‘ﬁi(Rm,t*Rf)"'Gi.t 6))

idiosyncratic risk; = std(e,,;_t)

(Table 5) 2] Panel A AT A FAALY] A £ &7 f-54o mAl= 9
T2 FRIRE Aol 24 A AT A FAAL, Sl FEARRRL] A Sl 7t
sl FFe e ATA I7= FAsHA skt vbd A v &
L AFAALY 79 1% oA FosiAl 74 gko] 0.0001 8.2 Wept=t] =
Al =] 9] o= F ALY A28t = 8= stz AR Kl
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(Table 5) The effect of tax haven investors’ ownership on stock liquidity,
efficiency, and idiosyncratic risk

This table describes the estimation result from the following panel regression,

AY,, =8, +8,AOWNERSHIF,,+ 3,AOWNERSHIP,, _, + 3, ALARGE, ,+
B, AINSTITUTION, , + 3,SIZE, , + 3, BM, ,+ 3; LEVERAGE, , +
Bgyear dummy,+a, +¢; ,

where Y refers to effective spread, variance ratio, and idiosyncratic risk in Panel A, B, and C,

respectively, The numbers in parenthesis indicate t-values, and “**", “*" and “” indicate
statistically significant in 1%, 5%, and 10% level, respectively.
tax tax non—tax non—tax N
: ) large  institutional market—
haven haven domesticdomestic haven haven ; ;
. ; . ; ; . shareholder investor log(size) to—  leverage
investor investor investor investor investor investor hip. ownership book
0 =) 0 (=) g () M™F
Panel A: effective spread
1 -0.0001  -0,0000 0.0001  0,0001** -0.0007** -0,0004 0,0061**
(-1.08)  (-0.04) 0.82) (2.33) (-2.87) (1.32) (2.32)
2 -0.0000 -0.0000 0.0000  0,0001* -0,0013** -0,0006** 0,0081***
(-1.3)  (-0.43) 0.600  (1.69) (555 (242 (3.69)
3) 0,0001** 0,0000  0,0001  0.,0001 -0,0010** -0,0005 0,0094***
3 (.23 030 095 (120 (28 (L4  (@9)
Panel B: variance ratio
1) -0.0023 0.0044*** 0.0009* 0.0012 -0,0017 0.0006 0.0322**
(-1.02)  (2.98) (1750 14 (0.8) (019 (2.06)
2 0.0003** -0,0003 0.0004 0.0002 -0,0010 -0.0004 0,0205*
(1.98)  (-1.52) 0.8) 0.53)  (-1.12)  (-0.22) (2.3)
( 0.0003 -0.0009 0.0009** -0,0005 -0.0019 -0.0038* 0,0240*
Y 03) (13) (16 (08) (13) (L85 (191
Panel C: idiosyncratic risk
1) -0,0057  0.0022 -0.0008  0.0039 -0,0276™* -0,0213* 0,1247*
(-1.21)  (0.65) (039  (1.27) (348 (-1.85) (1.87)
2 -0.0004  -0.0006 -0.0013  0,0007 -0.0168** -0,0112* 0.0809**
(-1.17)  (-1.14) (-1 058 (478 (-1.95) (2.38)
3) 0.0029  0.0008 -0.0005 0.0028 -0.0203*** -0,0160* 0.0983**
3 (1.43) (0.54) (0.39) (1.41) (3.62) (-1.83) (2)
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_ Bt B Atrading amount,_ | + 3, ,Atrading amount, _, +
B13AEf fective Spread,_, + 3, JAEf fective Spread, _, +¢,
Bao T B Atrading amount, _, + 3, yAtrading amount, _, + ©)
By sAEf fective Spread, _, + 62,4AEffectiUe Spread, _,+e,y,

AEffective Spread, =

Atrading amount, =
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(Table 6) The effect of tax haven investors’ trading on stock liquidity

This table describes the estimation result from the following VAR.

. + 08, \Atrading amount, _ | + 3, ,Atrading amount, _, +

. . _ B0t 81, t—1 1.2 t—2

AE fective Spread, = i sAEffective Spread, | + 3, 4AF[jedne Spread, _,+e€ ,
_ ,32 o+ 08, Atrading amount, | + (3, ,Atrading amount, _, +

Atrading amount, By 3AEffective Spread, , + 3, | AEffective Spread, _, +¢,,

where trading amount refers to total trading, total buy, total sell, and total net buy in Panel A, B,
C, and D, respectively, The numbers in parenthesis indicate t-values, and “**”, “*” and “*”

)

indicate statistically significant in 1%, 5%, and 10% level, respectively.

Domestic_investors Tax_haven investors Non— tax_haven investors
Panel A: total trading
effective effective effective
total(t) spread () total(t) spread(®) total(t) spread()
intercept -0.0008"*  -0,0115** 0.0088* -0.0077** -0.0052 -0.0173%
(-5.24) (-5.66) (1.74) (-2.58) (-0.96) (-6.7)
total(t-1) -0.3447* 0.3286 -0.3029**  0,0327***  -0.3675** 0.0159
(-16.51) (1.16) (-14.55) (2.67) (-17.74) (1.59)
effective spread(t-1)  -0.0005 -0.2096%** 0.0091 -0.3846*** 0.037 -0.3045***
(-0.34) (-10.07) (0.20) (-18.63) (0.80) (-14.05)
total(t-2) -0.0995%** -0.0761 -0.063** -0.019 -0.1454" -0.0076
(-4.76) (-0.27) (-3.02) (-1.55) (-7.02) (-0.76)
effective spread(t-2) ~ -0,003* -0.1156%* 0.0241 -0.167% 0.0194 -0,1182%*
(-1.94) (-5.57) (0.69) (-8.11) (0.45) (-5.09)
Panel B: total buy
effective effective effective
buy(®) spread(t) 2050 spread(t) buy(®) spread(t)
-0.0013**  -0.0113*** 0.0071 -0.009*** -0.0507*  -0,0204**
intercept (-5.53) (-5.58) (1.03) (-2.99) (-7.28) (-7.75)
-0.3654** 0.2794 -0,372%* -0.0126 -0.3386™*  -0,0229***
buy(t-1) (-17.53) 1.6 (-17.83) (-1.38) (-16.13) (-2.88)
-0.0033 -0.2139** 0.0807* -0.3632***  (0.1655**  -0.2938"*
effective spread(t-1) (-1.3) (-10.26) (1.7) (-17.55) (3) (-14.08)
-0.1199** 0.1111 -0.0809*** -0.0144 -0.0609*=  -0,0193*
buy(t-2) (-5.75) (0.64) (-3.88) (-1.58) (-2.9) (-2.43)
-0.0059** -0.115%* -0.0041 -0.1455"** 0.0825 -0,1161%*
effective spread(t-2) (-2.38) (-5.54) (-0.09) (-7.03) (1.5) (-5.57)
Panel C: total sell
effective effective effective
sell) spread(t) sell© spread(t) sell) spread(t)
-0.0004* -0.0118** 0.0062 -0.0096** 0.0493** -0.0235%*
intercept (-1.81) (-5.8) (0.92) (-3.12) (6.84) (-8.75)
-0.3558"* -0.0156 -0.4103**  0,0403** -0.275%* 0.0366***

sell(-1) (-16.87) (-0.08) (-19.79) (4.29) (-13.23) (4.72)
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0.0028 -0.2114% 0.0031 -0.377%* -0,1343*  -0,3083***
effective spread(t-1) (1.16) (-10.006) (0.07) (-18.23) (-2.41) (-14.82)
-0.0821** -0.1929 -0.0781"** -0,0019 -0,1102%* 0.0107
sell(t-2) (-3.89) (-1.04) (-3.75) (-0.2) (-5.29) 1.37)
-0.0004 -0,1184** 0.0555 -0,1582™** -0,1212* -0,1198"*
effective spread(t-2)  (-0.15) (-5.65) (1.22) (-7.69) (-2.18) (-5.78)
Panel D: total net buy
effective effective effective
net(® spread(t) net(® spread(t) net(® spread(t)
-0.1249**  -0,0238*** 0.1546%* 0.0067* 0.1303** -0.0071**
intercept (-18.92) (-7.03) (14.05) (1.68) (17.4) (-2.15)
-0.2173"* 0.0181* 0.0931*** 0.0053 -0.1835"*  -0,0359***
net(t-1) (-10.39) (1.69) (4.55) (0.71) (-8.79) (-3.87)

-0.0156 -0.2728"* 0.3574% -0.3127** 0.1438% -0.3195%
effective spread(t-1)  (-0.38) (-13.03) (6.28) (-15.05) (3.04) (-15.23)

-0.0625%* 0.0024 0.1807*** 0.0269** -0.0331 -0,0244*
net(t-2) (-3.01) (0.23) (8.88) (3.63) (-1.58) (-2.62)
0.034 -0.0689*** 0.293*** -0.0998*** 0.134% -0.088***
effective spread(t-2) (0.83) (-3.29) (5.12) (-4.78) (2.84) (-4.2)

Panel B&} Panel Ci= 2 A3 A £ARAF0] A E 242} w28} mj = = L 5-s}of
fFraszeEo| u|X]e FEFE Holfal Qlry, A4 Ao ta A dA =
A7} =g ST 7 S FEAEY Eof| n)2= 2 FAH SR F9
SkA] Fokeh. WhH 2 AT GA 9 Q)= IEAALS] m T = 19 -9 4] -
0.0229, t-value 2,885 1% oA FAX & F-ol5tlet. o= AT A €]
Q)= =2} 194p 2] W4r 2717} -0,0229%pl] GEATH E 7FAS HhA A7)
= AL ou|git), 129] A9 3] -0.0193, tvalue 2,43 0.2 50 F A &
o &2 Fo5oitt. AW EAALY] wa AT SV FEAZY S| FF
A = Ao Helrh A HA ] = IEAAL] 4= 548 F
St A 8-S Wi gL s Ao R Bt Panel C= RAFEA F
A2Le] = F7F7F faA Y o) v = S Bkt 18] wiE o
o Z7F= FA ] 0.0403, tvalue 4,292 YENY} -34S oF3HA7]= A 02 LE}
Wt o= AR 9 o= I EARAFS] A9k v A 2 et 44
0.0366, t-value 4,728 1% ¢Fo|A] FAHCRE Folgh A o2 1= Qi) vid
S EAALS] wi = 7 f5 S BRIt S 1= A] okt
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Aatoltt, 204 g i ST FRAZYES STV = A
2 VER=T 3924 0.0269, tvalue 3,630 2 1% =0l A] A H 02§05}
Al yepbtt, vk 2A|ud A 9 o=l E AR g STk t10A -
0.0359, t-value —3.87% 1% $ToA EAAoE 895111, 204 —0.0244,
tvalue 2,622 JA| 1% oA FAR S EZ {951 Yeltth. o= 2Au¢
A B2 g 9 ST §-5782 ATAITI AT 24T A 9] of=lE
AApe] Sl FH S 58S Eole AS ouigit
(Table 7)2 4] (6)& 2007.7~2008.129] 7|7t A EAI3FRATE o] 77k 2008
HEs710] 2AGEA FAR7E 4S5 v =31 7]17Fo| T Panel A
O] t-20]| Al A |7} -0.1329, t-value 2,048 506 $=320] 4] §-2]3}3I ). HHA Panel
DO A 2014 =427} 0.0702, tvalue 2.872 1% F=320l| A G-2J5F A o2 byt
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(Table 7) The effect of tax haven investors’ trading on stock liquidity
(July 2007 to December 2008)

This table describes the estimation result from the following VAR,

, oo Bio T By Atrading amount,_, + 3, ,Atrading amount, _, +
Al fective Spread, = B, 3AEffective Spread,_, + 3, ;AEffective Spread,_, +e, ,
. _ Byt 08, Atrading amount, | + 3, ,Atrading amount, _, +
Atrading amount, = By 3AEf fective Spread, | + 3, ;AEffective Spread, ,+e, ,
where trading amount refers to total trading, total buy, total sell, and total net buy in Panel A, B,
C, and D, respectively. The numbers in parenthesis indicate t-values, and “***"  “*" and “”

indicate statistically significant in 1%, 5%, and 10% level, respectively.

Domestic investors Tax haven investors Non— tax haven investors

Panel A: total trading

rotal(® effective total(® effective wotal(® effective
ota otz ota

spread(t) spread(t) spread(t)
intercept -0.0006 -0.0111 0.0302%* -0.0044 -0.009 -0.0188*

(-1.35) (-1.09) (2.86) (-0.38) (-1.18) (-1.65)
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total(t-1) -0.343% -0.1214 -0,2753"* -0.0571 -0.2655"* 0,032
(-5.77) (-0.09) (-4.60) (-0.87) (-4.42) (0.36)
effective spread(t-1) 0.0021 -0.1761** -0.0042 -0.2499*** 0.0081 -0.1977%
(0.76) (-2.94) (-0.08) (-4.24) 0.2) (-3.32)
total(t-2) -0.1483* 0.3337 -0.1159* -0.1329** -0.0508 -0.1211
(-2.5) (0.26) (-1.97) (-2.04) (-0.84) (-1.36)
effective spread(t-2) -0.0018 -0,1105* -0.1147* -0,1505** -0.02 -0.1383**
(-0.65) (-1.84) (-2.15) (-2.55) (-0.5) (-2.33)
Panel B: total buy
effective effective effective
buy(® spread(t) buy(® spread(t) buy©® spread(t)
-0.0008 -0.0109 0.0135 -0.0096 -0.0409* -0.0217*
intercept (-1.07) (-1.08) 0.77) (-0.82) (-2.46) (-1.82)
-0.3595** -0.3905 -0.4096%** -0.0078 -0.4158** -0.0322
buy(t-1) (-6.1) (-0.49) (-6.89) (-0.2) (-6.74) (-0.72)
0.0022 -0.1727%* 0.2114* -0.2688*** 0.094 -0.2411%*
effective spread(t-1) (0.49) (-2.89) (2.37) (-4.53) (1.12) (-3.97)
-0,2344** 0.8009 -0.1611%** 0.0206 -0.1717** -0.0528
buy(t-2) (-3.98) @1.01) (-2.74) (0.53) (-2.8) (-1.2)
0.0021 -0.1096* 0.0445 -0.1716%* -0.0627 -0.1596%
effective spread(t-2) (0.46) (-1.83) 0.5) (-2.87) (-0.74) (-2.63)
Panel C: total sell
effective effective effective
sell) spread(t) sell®) spread(t) sell®) spread(t)
-0.0008 -0.0112 0.0353*** -0.0085 0.0152 -0.0244*
intercept (-1.32) (-1.1) (2.76) (-0.72) (0.92) (-2.11)
-0.3934% 0.4308 -0.1829** -0.0289 -0.3962% 0.045
sell(t-1) (-6.59) (0.45) (-3.07) (-0.53) (-6.63) (1.08)
0.0016  -0.1755**  -0.0144  -0.2335**  -0.0913  -0,1882**
effective spread(t-1) (0.44) (-2.93) (-0.22) (-3.94) (-1.07) (-3.16)
-0.0896 -0.4693 -0.093 -0.0709 -0.2106*** 0.0495
sell(t-2) (-1.5) (-0.49) (-1.57) (-1.3) (-3.53) (1.19)
-0.0061 -0.1115* -0.0206 -0.143* -0,0302 -0.1185**
effective spread(t-2) (-1.62) (-1.86) (-0.32) (-2.41) (-0.35) (-1.98)
Panel D: total net buy
effective effective effective
net(® spread(t) net(® spread(t) net(t) spread(t)
-0,187%* -0.0228 0.4466""* 0.0088 0.2218*** 0.0158
intercept (-9.59) (-1.45) (8.83) (0.43) (8.54) (1.06)
-0.2532%* -0.0042 -0.0931 -0,0086 -0.2315% -0,0392
net(t-1) (-4.19) (-0.09) (-1.54) (-0.35) (-3.79) (-1.12)
-0.041 -0,1694* 0.4958** -0.2616*** 0.1716 -0.2529™*
effective spread(t-1)  (-0.55) (-2.82) (3.37) (-4.30) (1.64) (-4.21)
-0.0982 0.002 0.0556 0.0702*** -0.1182* -0.0598*
net(t-2) (-1.63) (0.04) (0.93) (2.87) (-1.93) -1.7)
-0.0262 -0.0476 0.5971%* -0.1106* 0.0013 -0,1318*
effective spread(t-2)  (-0.35) (-0.79) (4,01) (-1.82) (0.01) (-2.19)
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(Table 8) The effect of tax haven investors’ trading on stock volatility

This table describes the estimation result from the following VAR,
B1.0 T B, Atrading amount, | + 3, ,Atrading amount, ., +
B354 Volatility, | + 3, ,A Volatility, _,+e, ,

_ By By, Atrading amount, _ | + 3, ,Atrading amount, _, +

B3, 3A Volatility, | + 3, ,AVolatility, ,+e,,

A Volatility, =

Atrading amount,

where trading amount refers to total trading, total buy, total sell, and total net buy in Panel A, B,
C, and D, respectively, The numbers in parenthesis indicate t-values, and “**”, “*” and “*”

indicate statistically significant in 1%, 5%, and 10% level, respectively.

Domestic investors Tax haven investors Non— tax haven investors
Panel A: total trading
total(t) volatility(t) total(t) volatility(t) total(t) volatility (t)

Intercept -0,001™*  -0,0325" 0.01* 0.039™*  -0.0046  -0.0347***
(-6.17) (-7.49) (1.69) (-7.58) (-0.82) (-7.14)
total (t-1) -0.3472%  -0,5229  -0.3305**  0.0006  -0.3536**  0.0311*
(-16.67) (-0.9) (-15.85) (0.03) (-17) (1.72)

volatility(t-1) -0,0028**  -0,3298**  0,0671**  -0.3533"*  0.1254"*  -0,3439**

(-3.75) (-15.82) (2.79) (-16.93) (5.22) (-16.48)
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total(t-2) -0.1117% -0.1297 -0.0553*** -0.0028 -0,1265%* 0.0219
(-5.37) (-0.22) (-2.65) (-0.15) (-6.12) (1.22)
volatility (t-2) -0.0012 -0.0919*** 0.0557** -0,1013*** 0.0313 -0.0925%*
(-1.55) (-4.4) (2.32) (-4.85) (1.3) (-4.41)
Panel B: total buy
buy(t) volatility(t) buy(t) volatility(t) buy(t) volatility (t)
Intercept -0.0016"*  -0,0315** 0.0084 -0,0434** -0.052%*  -0,0316"**
(-6.20) (-7.20) (1.08) (-8.29) (-7.12) (-6.33)
buy(t-1) -0,3644"* 0.2445 -0.3761*** 0.0048 -0.3164%* -0,001
(-17.5) (0.68) (-17.93) 0.34) (-14.73) (-0.07)
volatility(t-1) -0.0033**  -0.3312**  (0.0823™*  -0.3593"*  0.1386"*  -0.3439***
(-2.76) (-15.86) (2.60) (-17.17) (4.43) (-16.05)
buy(t-2) -0.1231% 0.4372 -0,0818** 0.0086 -0.0702% 0.0002
(-5.92) (1.21) (-3.91) 0.6) (-3.28) (0.02)
volatility (t-2) -0.0019 -0.092%* 0.0263 -0.1072%** -0.0016 -0.0876***
(-1.56) (-4.4) (0.85) (-5.11) (-0.05) (-4.07)
Panel C: total sell
sell(t) volatility(t) sell(t) volatility(t) sell(t) volatility(t)
Intercept -0.0005**  -0.0326** 0.0062 -0,0447**  0.0514**  -0,0438***
(-2.07) (-7.58) (0.8) (-8.38) (6.91) (-8.76)
sell(t-1) -0.3369**  -0,7938*  -0.4018** 0.0071 -0.2878"*  0,0462***
(-16.1) (-2.03) (-19.38) (0.49) (-13.82) (3.29)
volatility(t-1) -0.002* -0.333** 0.0267 -0,3444%* 0.0653** -0.3408**
(-1.75) (-15.96) (0.88) (-16.51) (2.11) (-16.34)
sell(t-2) -0.0715%* -0.6042 -0,0748** 0.0048 -0.115%= 0.029**
(-3.41) (-1.54) (-3.61) (0.34) (-5.53) (2.07)
volatility (t-2) -0.0004 -0.0937** 0.0725** -0.,0844*** 0.0208 -0.0933"**
(-0.36) (-4.49) (2.39) (-4.05) (0.67) (-4.48)
Panel D: total net buy
net(t) volatility(t) net(t) volatility(t) net(t) volatility (t)
Intercept -0.1205"*  -0,0363**  0,1622%*  -0,0248***  0,1359"** -0.0088
(-18.12) (-5.41) (14.48) (-3.64) (17.75) (-1,49)
net(t-1) -0.1907*** -0,0131 0.1042%** 0.0063 -0.1686** -0.0186
(-9.12) (-0.62) (5.04) 0.5) (-8) (-1.13)
volatility(t-1) -0.0072 -0.307** 0,2052%* -0,2847% 0.0472* -0.3006%**
(-0.35) (-14.69) (5.94) (-13.56) (1.73) (-14.21)
net(t-2) -0.047* 0,002 0.1845% 0.0361*** -0.0342 -0.016
(-2.20) 0.1 (8.93) (2.88) (-1.62) (-0.98)
volatility (t-2) 0.0057 -0.0689***  0.1748**  -0.0881** 0.0011 -0.0721 %
(0.28) (-3.3) (5.04) (-4.18) (0.04) (-3.4)
(Table 9y = 2] (7)& 2007 7€ 5§ 20089 128 9] 7|7ts td o= 24t
AFo &2 BLA%E (Table 8) Panel DO] t-20]| A %] %] 7} 0.0361
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(Table 9) The effect of tax haven investors’ trading on stock volatility
(July 2007 to December 2008)

This table describes the estimation result from the following VAR,
B1.0 B Atrading amount, | + 3, ,Atrading amount, ., +
B354 Volatility, | + 3, ,A Volatility, ,+e, ,

o _ By o+ By Atrading amount, | + 3, ,Atrading amount, ,+
Atrading amount, = 3"\ yolutility, | +8, A Volatility, ,+c,,

A Volatility, =

where trading amount refers to total trading, total buy, total sell, and total net buy in Panel A, B,

g

C, and D, respectively, The numbers in parenthesis indicate t-values, and “**", “*” and

indicate statistically significant in 1%, 5%, and 10% level, respectively.

Domestic investors Tax haven investors Non— tax haven investors
Panel A: total trading
total(t) volatility(t) total(t) volatility(t) total(t) volatility(t)

Intercept -0.0007  -0,0483**  0,0311**  -0,0499*  -0,0091  -0,0562**
(-1.48) (-2.76) (2.85) (-2.5) (-1.18) (-2.97)
total (t-1) -0.307** 0.2685  -0.2475** 0,097 -0.239**  -0,0267
(-5.15) (0.12) (-4.11) (-0.88) (-3.96) (-0.18)
volatility (t-1) 20,0019 -0.366**  0.0704"  -0.3818"*  0.0538*  -0,3832**
(-1.16) (-6.12) (2.12) (-6.32) (2.2 (-6.42)
total(t-2) -0.1406* 0.8818  -0.1273*  -0.1515 -0,0528 -0,1911
(-2.36) 0.9 (-2.13) (-1.39) (-0.88) (-1.3)
volatility (t-2) 0.0007 -0.1342%  0.0157 -0.1337* 0.0044  -0.1355*
(0.42) (-2.24) (0.47) (2.2) (0.18) (-2.25)

Panel B: total buy
buy(t) volatility(t) buy(t) volatility(t) buy(t) volatility(t)

Intercept -0,0011 -0,048%* 0.017 -0.0516**  -0,0375" -0.049"*
(-1.45) (-2.75) (0.93) (-2.6) (-2.22) (-2.51)
buy(t-1) -0.3391™*  -0,3321 -0.3952%*  -0,0004  -0.3847**  -0,0305
(-5.76) (-0.24) (-6.6) (-0.01) (-6.17) (-0.42)

volatility(t-1) -0.0032 -0.3629% 0.0889 -0.3603**  0.1048*  -0,3967%*
(-1.24) (-6.09) (1.61) (-5.98) (1.97) (-6.44)
buy(t-2) -0, 24027 1.6194 -0,1538" 0.0698 -0,169** -0.053
(-4.1) (1.19) (-2.58) (1.07) (-2.74) (-0.74)

volatility(t-2) 0.0022 -0.1379** 0.0429 -0.0966 -0.0284 -0.1489*
(0.86) (-2.31) 0.77) (-1.6) (-0.53) (-2.39)

Panel C: total sell
sell(t) volatility(t) sell(t) volatility(t) sell(t) volatility(t)
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Intercept -0.0007 -0.0485%* 0.039*** -0.0529*** 0.0081 -0.0504*
(-1.12) (-2.78) (2.93) (-2.63) (0.48) (-2.04)
sell(t-1) -0,3642** 1.1097 -0.1919** -0,0843 -0.4003% 0.0184
(-6.05) (0.68) (-3.19) (-0.93) (-6.71) 0.27)
volatility(t-1) -0.001 -0.3651%* 0.054 -0,3887** -0.0657 -0.3787**
(-0.47) (-6.1) (1.35) (-6.44) (-1.24) (-0.32)
sell(t-2) -0.0669 -0.9911 -0,1056* -0.1443 -0.2055%* 0.027
(-1.11) (-0.61) (-1.77) (-1.61) (-3.45) 0.4
volatility (t-2) -0.0013 -0.1287* 0.0229 -0.1287** -0.0308 -0.0991
(-0.601) (-2.15) (0.57) (-2.13) (-0.58) (-1.65)
Panel D: total net buy
net(t) volatility(t) net(t) volatility(t) net(t) volatility (t)
Intercept -0.1914* -0.059* 0.4876%* -0.0422 0.2324r -0.0186
(-9.68) (-2.23) 9.65) (-1.27) (8.89) (-0.74)
net(t-1) -0.26247 -0.1304 -0.1085* 0.0041 -0.2277% -0,0583
(-4.34) (-1.61) (-1.76) 0.1) (-3.73) (-0.99)
volatility(t-1) -0.0654 -0.3375%* 0.0821 -0.3512"* 0.1284** -0,3637%*
(-1.46) (-5.62) 0.9) (-5.82) (2.07) (-6.08)
net(t-2) -0.1042* -0.0078 0.008 0.0828** -0.1058* -0.0476
(-1.72) (-0.1) (0.13) (2.03) (-1.73) (-0.81)
volatility (t-2) -0.0155 -0.0563 0.1057 -0.1284** 0.0138 -0.1796***
(-0.34) (-0.94) (1.16) (-2.13) (0.22) (-2.98)
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Abstract

This study examines the effect of stock holdings and trading by
investors from offshore tax havens (hereafter, tax haven investors) on
their target firms and the Korean stock market. This study identifies
how tax haven investors’ holdings affect target firms in terms of firm
value, corporate governance, dividends, R&D investment, liquidity,
information efficiency, and idiosyncratic risk. Moreover, this study
investigates the effect on tax haven investors’ trading on liquidity and
volatility in the Korean stock market, by focusing on total trading
volume, gross buy volume, gross sell volume, and net buy volume.

The main findings of this study are threefold. First, target firms show
a different pattern of value changes subsequent to block acquisition
announcements by tax haven investors than to those by domestic or
other foreign investors. Second, we find that while tax haven investors’
shareholding deteriorates target firms’ corporate governance, it has a
positive influence on information efficiency. We do not find a significant
impact on tax haven investors’ ownership on dividends, R&D
investments stock liquidity, or idiosyncratic risks. Third, tax haven
investors’ trading exacerbates liquidity in the Korean stock market and
increases stock return volatility. Based on these findings, this study
suggests that regulatory authorities should continue monitoring existing
policies to prevent the above-mentioned negative influences of tax haven

investors in the Korean stock market.

% Key words: tax heaven investors, firm value, corporate governance,
liquidity, volatility
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