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Abstract: By collecting Panel Data, this study investigates how life insurance company’s asset and insurance
allocations affect asset returns and loss ratio. First, the asset returns and loss ratio of each life insurance
company each year are treated as response variables and cluster analysis is used to grouping the companies
into observations of two groups. Then principle component analysis is applied to construct the model of asset
and insurance allocations of observations of two groups. Finally, find the effects of asset and insurance
allocations on asset of returns and loss ratio by regression model for panel data. The findings show that ROA
is applicable to the random model and the loss ratio is applicable to the fixed effect model. Furthermore, there
exist the interaction effects between asset allocation and insurance allocation. The two groups of companies
also exist interaction effects on asset and insurance allocation. Finally, there exist different asset and
insurance allocation effect on asset returns and loss ratio.
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Figure 1. A scatter plot of companies’ ROA each year
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Figure 2. A scatter plot of companies’ LR each year
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Table 1. Descriptive Statistics for two groups

® 1 MERHSKTB Wk

B — R

ROA LR ROA LR
R/ME —58.587 0.001 -5.179 0.015
RKRME —6.54 0.381 11.125 3.751
S35 —23.258 0.137 0.208 0.549
i s 22 15.583 0.089 2326 0.708
AR5 RHL -0.670 0.650 11.182 1.290

M 35 35 171 171

Table 2. Group 1: Principle components and loadings of asset
allocations
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Table 3. Group 2: Principle components and loadings of asset
allocations
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Table 4. Group 1: Principle components and loadings of insurance
allocations
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Table 5. Group 2: Principle components and loadings of insurance
allocations
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Table 6. Correlation analysis among ROA, LR, asset allocations

#* 6.ROA, LR, %r~EE, RKEE, EHZHXHE

AR AT HHE Pearson i 3 7K1 AR AR LEES KR Pearson i 2 /K*F-
(ROA, GIACA1) NS 0.000™ (LR, GIACALl) IEiPS 0.000"
(ROA, GIACA2) NEES 0.000™ (LR, GIACA2) EiPS 0.000"
(ROA, G1ACA3) IEAE 0.000"

(ROA, GIPCAL1) LIPS 0.000"" (LR, GIPCAL1) TIPS 0.000"
(ROA, GIPCA2) FARSE 0.029" (LR, GIPCA2) UikIPS 0.000"
(ROA, GIPCA3) LIPS 0.001" (LR, GIPCA3) 1EAHE 0.000"
(ROA, Group) ikiPS 0.000" (LR, Group) kP 0.000"
(GIACAL1, G1ACA2) NGBS 0.000" (GIACA3, GIPCAL) kP 0.000"
(GIACAI1, GIACA3) NS 0.000"" (GIACA3, GIPCA3) LIPS 0.000"
(G1ACA1, GIPCA1) ibi:ES 0.000™ (G1ACA3, Group) kR 0.000™
(G1ACA1, GIPCA2) LB 0.01" (G1PCAL, Group) IEAHZR 0.000"
(G1ACAL1, Group) LIPS 0.000"" (GIPCA2, GIPCA3) TIPS 0.000"
(G1ACA2, GIPCA1) LIPS 0.002™ (G1PCA3, Group) 1EAHE 0.021"
(G1ACA2, Group) FAR SR 0.000"
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& (Group). W7 BLEIGIACAI GIACA2. 1RI&HEL
HEMGIPCA1 K GIPCA3. %Al B MGIACA2 5 1R
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F AR R S R (4.5.2.1) 30 N IR o

453, EEYRERZEYTR
ROA, =y, +a; + 6, + 7,Group;, + 7,G1ACAI,
+7,GIACA2, + 7,GIPCAI, + 7,GIPCA3,
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AN BT R F — e e /NP 5 2 LR FH BEATL
RRAEAL
i FISAS 921 B MF 4T £ 1HROA 5 In(LR) Z 5%
EREEER, KIERT AR, @i, ROAKH
BEHLSCRBARL N0 24 2 Akt 7732, In(LR) IR FH 2]
SRR 1 A8

4.5.4. BRI 2 [BlYRBIG R
HE 7. £ 8 /%N, BEr-iZ 1) Lagrange
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Table 7. The hypotheses and test results
x7. BERERBESER

e R gtit i (ot S
TE S RoA @R ROA In(LR)
Hausman ~ 7.44  1561° Hgﬁ%&gg i iiﬁ?;gg

W TNIK 5%RE KT

Table 8. Regression models of ROA on asset and insurance
allocations

% 8. ROA M HFEESRIEIE 2 B)IH=E

Pooled Model Random Effect Model
AR B AR
2 t-value EX t-value
intercept 3.186 347 3.046 2917
Group —24.943  —13.40°  -23726  —12.40"
GIACAL —4.456 -1.56 —3.784 -1.27
GIACA2 -25.688  —4.92"  -26.463 —4.93"
GIPCAL -70.771 -8.76"  —72.592 911"
GIPCA3 0.987 0.98 1.526 1.30

GIACA2_GIPCAl  196.937 5.61° 219.916 6.20°

GIPCAl_GIPCA3  -99.407  -291"  -92547  -2.72"
GIACA1_Group 43.924 3.99 42.807 3.92"
G1PCA3_Group ~7.553 230 —8.833 271"

R Squared 0.8318 0.8167

W TNIK 5%REKT.

Multiplier (LM)Ztit #1583 K, RS,
PRI EARENLME, S 1 Borgs B8, BUCRANE
LA R (Random Effect Model), 3 R Squared 4
0.8167, HAR#kIET A RN & 2 7] % 4F BEXT B = Hi i
RN ZE R 2 P18 3.046; REKTIRI(A 7)) 2 BEALIR 2
T 77, FAR S H0R 21355 ST IHI (1 [A)) 2 Bl ATL 1% 22 6, 2L
A R2HON 0.169. HRIEE 8. £ 9 - HrEIALE B4R
Group = 1(ZEH—)
ROA, = —20.68+39.023G1ACAI, —26.463G1ACA2,
—72.592GIPCAI, —7.307GIPCA3,
+219.916(GIACA2 _GIPCAI)

~92.547(GIPCAl _GIPCA3)

it
it

(4.5.4.1)
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Table 9. Variance component estimates of return of assets using
random effect models

9. BERMEGRERRIIRE 2 TR R

1R ZE T Variance Component Estimate
Oy (T ) 2 BE AL iR 22 2.135
I TE) (ST T ) < B KL 1% 2 0.169

Group = 0(ZEHE )

ROA, =3.046-3.784G1ACAI, —26.463G1ACA2,
—72.592GIPCAl, +1.526G1PCA3,
+219.916(GIACA2 _GIPCAI)

—92.547(GI1PCAl _GIPCA3)

(4.54.2)
B — SRR IR 4 )] 9-20.68 5 3.046,
FORER R IR R R I EERE 2. N TR
ARG AR R R, 25K 0(4.5.4.1) 5(4.5.4.2) U
o e, bt B B AR R TC B 2 s VBT
10,

455, MikEZ BMEBIZER

7. 3R 11 ATAL MEER KRN F gt 2& 8
E, RREAFAMABRE, LA SRR A 2
S, HVCR H  2 BURAR R (Fixed Effect Model), £ R
Squared N 0.7957, [AIJAZE B4 F -

Group =1

1n(?_R)it =0.093+C —0.523G1ACAI, +1.776G1ACA2,
+10.193G1PCA2, —1.184G1PCA3,
~30.036(GIACAI_GIPCA2),
(4.5.5.1)
Group =0
111(?_R)it =C-0.523G1ACAl, +1.776G1ACA2,
+10.193G1IPCA2, +0.481GIPCA3,
—30.036(GIACAI_GIPCA2),
(4.5.5.2)
C NHHEI, C=a+6, o AF | FKAF I
MR, 6, N5 t DNEEZBERTUN RO AR
12 7R & m AN RCR AR 2 I R R X In(LR)
FEAER TR R DAY &35 Z 5% CS1~CS12 Z P-value
350, F Al 55 13 KA A (Cross Sectional Effect
13, AN HREEZR, ZonEAANRH In(LR)
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Table 10. Summaries of random effect regression models of ROA
% 10. ROA BaH R EIVHRRILE R 2

agiid BEf— R
39.023([5113 & %) -3.784([H13 &%)
BPALE GIACAL FEURE I FRITK. IRV . R B
E /MG H A (GIACAN) Z 15 5, AN T H A (GIACAT Z /15 1,
SR R SR T R
ROA GIPCAI > 0.12033

PP E G1ACA2

{REGTEE GIPCAL

R E GIPCA3

_ >0,
ZGIACAL —-26.463 +219.916G1PCAl {< 0, GIPCAI <0.12033

TREER R T4 A (GIPCALY Z A5 (B 3) T E AR 1A (1997~20 1 0B 4 B B2 0.03 47, 4 95% /M T 0.12033,
U BRAR 28 I 22 S5 AT A7 LE 4L A (GIACA2) Z B 13 (18 4), A5 S i JL R R 22

_ROA 5 5024219.916G1ACA2 —92.547GIPCA3

OGIPCAL

PRI B TSP A4 (GIPCA ) Z B 153 0 52 BB SR S ARAT A7 300 L4145 (GTACA2) i3 B4R Wkt LLZH & (GIPCA3) — %%

2z, FUNEHEH GIACA2 Z i3 M (Bl )R Z1E 0.1 LUF, GIPCA3 Z 13 m(E 5)Z 5N F 0, REUBE G- R
T T EIA A (GIPCANZ M3 i, o f i H B P 4R e

SROA

OROA _ PR | 526-92.547GIPCAI
O 7307-92.547GIPCAI
oGIPCA3 "’GSPCM
>0, GIPCAI<0.01649
{<0. GIPCAI>-0.07603 <0, GIPCAL> 0.01649

{RERT B T4 A (GIPCAZ

NN , ) - -
PRI T3 A (GIPCAD L B EERT 0, B 87% /T 0.01649™,

B AR AR 0, RINFEAGAEE Y HEXT 0. BA 87"
A i o EE A4 B (GIPCA3) 2 A 13 45, KEX?EW{I%%EE‘J?:LXT{[:MHQ
He PR m B R 2 WBI(GIPCA3) L A5,
\ Ha b BB T IR .

206 MREEF(RDERD), A 195 MW RREE GIPCAL /T 0.12033; 7171 MUWEFEER ), H 148 MWEHEMKACE GIPCAL /M T 0.01649.

Table 11. Regression models of In(LR) on asset and insurance allocations

£ 11 In(LR)X B~ B SR B A E < E])453!

Pooled Model Fixed Effect Model
4R
R t-value 2 t-value
Intercept —2.02 -9.52" 0.638 1.42
Group 0.090 0.35 0.093 0.43
GIACAL 2.814 2.96" -0.523 -0.54
GIACA2 2.758 3.9 1.776 2.98°
GIPCALl -2.901 221" —2.048 -1.65
GI1PCA2 8.634 2.48 10.193 276"
G1PCA3 0.719 377 0.481 215
GIACAl_GIPCA2 ~58.563 -4.16" -30.036 2417
GIPCA3_Group -2.430 -4.78" -1.665 =377
R Squared 0.5456 0.7957

e TNIE 5% EE KT
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Figure 3. Principle component scores of companies’ GIPCAL each year
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Figure 4. Principle component scores of companies’ GLACA2 each year
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Figure 5. Principle component scores of companies’ G1IPCA3 each
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Table 12. The effects of company and time to In(LR) in the fixed effect model
& 12. ERMREH P AT SHERT In(LR)ZZMm

Variable DF Estimate Standard Error T value Pr>|t| Label
CS1 1 —0.991 0.2749 -3.6 0.0004" Cross Sectional Effect 1
CS2 1 —-0.605 0.2452 -2.47 0.0145" Cross Sectional Effect 2
CS3 1 —0.667 0.2514 —2.65 0.0087" Cross Sectional Effect 3
CS4 1 —0.560 0.2425 -2.31 0.02217 Cross Sectional Effect 4
CSs5 1 —0.688 0.2559 -2.69 0.0079" Cross Sectional Effect 5
CS6 1 -1.221 0.2602 —4.69 <0.0001" Cross Sectional Effect 6
CS7 1 —0.632 0.2992 -2.11 0.0361" Cross Sectional Effect 7
CS8 1 —0.398 0.2329 -1.71 0.0897 Cross Sectional Effect 8
CS9 1 -1.136 0.2971 -3.83 0.0002" Cross Sectional Effect 9
CS10 1 —-0.522 0.2502 -2.09 0.0383" Cross Sectional Effect 10
CSl11 1 —0.696 0.3096 —2.25 0.0259" Cross Sectional Effect 11
CS12 1 -0.716 0.3477 -2.06 0.04117 Cross Sectional Effect 12
TS1 1 —3.469 0.4037 —8.59 <0.0001" Time Series Effect 1
TS2 1 -2.616 0.3783 -6.91 <0.0001" Time Series Effect 2
TS3 1 -1.799 0.3464 -5.19 <0.0001" Time Series Effect 3
TS4 1 —2.476 0.3526 -7.02 <0.0001" Time Series Effect 4
TS5 1 —2.636 0.3461 -7.61 <0.0001" Time Series Effect 5
TS6 1 —2.435 0.3317 —7.34 <0.0001" Time Series Effect 6
TS7 1 —2.183 0.3366 —6.49 <0.0001" Time Series Effect 7
TS8 1 -2.196 0.3149 -6.97 <0.0001" Time Series Effect 8
TS9 1 —3.052 0.2851 -10.71 <0.0001" Time Series Effect 9
TS10 1 —1.486 0.2705 —5.49 <0.0001" Time Series Effect 10
TS11 1 -1.739 0.2586 —6.72 <0.0001" Time Series Effect 11
TS12 1 —1.094 0.2563 —4.27 <0.0001" Time Series Effect 12
TS13 1 -1.018 0.256 -3.98 0.0001" Time Series Effect 13
TS14 1 —0.994 0.2535 -3.92 0.0001" Time Series Effect 14
TS15 1 -0.519 0.2527 —2.05 0.0414" Time Series Effect 15

e TNIE 5% EE KT

b AL AR B E S B, B TSI~TS15(1995~2009 * 13,

F)2Z P-value 551, B[R] RCR A Al vh 230 A%, 5. 4Eip

FoR In(LR)BH IS 8] 4 2080 T, FLR Al RUR 2

Mz A 5K 2 —8. 286 In(LR)[H & R AL E i EHASHIE T T ARAOR I 23 = A [] 4 B35 1) % 7= e
o Ja, BT B e B R AR e B ORI TR T G EN ROA 5 LR 2 KR, KIEW A
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Table 13. Summary of fixed effect regression models of In(LR)

# 13. In(LR)E E S R EVAE B RCE

Gt

e — W

RIS E GIPCA3

ZPHLE G1ACA2

L E G1ACAL

{RES LB GIPCA2

—~1.184([EA & %0) 0.481(1a 19 £ %)

RINHRE e it 8 24 78 it 0 EL A5 (GIPCA3) Z B 19 £ RINHRE e it 8 24 78 it 0 EL A5 (GIPCA3) Z B 19 £
PRI, e atm Bk R,

1.776(IH113 & %0)
SRR E I ST AR LU B (GIACAR) Z 13 5, B et Hifhi e &

dIn(LR) >0, GIPCA2<—-0.01741
SGIACAl | -323-30.036GIPCA2 {< 0, GIPCA2>—0.01741

FH AR i 5 TR Sl okt LU 2 B (GIPCA2) 2 1o 53 55 (B 6) T AL, GIPCA2 Z 3 mi 71%/NF—0.01741, %L
AT (—0.05, 0)* 18], T HAWE -p R AR SR8 B P T A (GIACAN Z B 3 m 2B ETHE 7), Bl R

S

In(LR) _ >0, GIACAI <0.33936
~Sipcas = 10193 -30.036GIACA {< N A S a33a%8

EH AR 70 5 s T B P P LA (GTACA D) Z I8 s AT AN, GIACAL Z i3 ffE KT 0, 76 2003 4ERT R Z M E{E /)

T 0.33936", RELFACAREET 50 %5 HUR o0 HLAH & (GIPCA2) Z B 13 1, 2 IR 28, 2003 4F 5 A Lo 24 fE K

F0.33936, FHRE RS SRR AL A (GIPCA2)Z 15 ., B oI E . (H GIPCA2(E 6)Z 1y
BEEBRERCEY, BiERZENTRES FTHE 2).

H: 206 MR (RS ERE), H 146 MEMERRALE GIPCA2 /N T-0.01741 H 117 MREHUE GIPCA2 AT(—0.05, 0), 206 MWL (A7 4ERH) % 10
B GIACA1fEAT 0, HA 153 MUEM GIACAL /M T 0.33936.
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Figure 6. Principle component scores of companies’ G1IPCA2 each year
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Figure 7. Principle component scores of companies’ GIACAL each year
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(1995~2001 £ )B4 LRI 23 7 J& T 55 7= 4R i 2 A
TR BB/NEEAL; BTG H(2001~2010 42 LRES 2
A JE T ORI AR R R, PRI S R

ANFRIERER) TP~ il B S5 R BC B A — 8, 4R
—HIBE R b, B SRR Y B P S8 4 L A
2RO S A, RS ARAT A O L2 A A 2 Rk
AR, ERRGECE L, S RKRAE L,
PRI AL PS8 2 A LU 2 o A3 v R R, A BT
TN E T PRI AR s it B TR S LA A e
BRI AF AR, KA B TR A | 05 iR 2R S B
RA R RZE,

TER =4 2 2 BB 30, AR,
PREE R R 5P H A e 2 13 A 95% /T
0.12033, KILAEB AL E R B E fI b, I
BIERAT AR BT EL G, R Bh T4 2 1 8 7= S i
B, HHBER . S —ERAAE LA
NFETRSHILL], R A NASEA BRI L], 156
) 7 A /A o A 4L B P <Y S P R o
AN NFCT RS B LA 80 A NAEFEA B Ee ], K
BRI AR 5= R

TEXHAR R Z Z BABRY 30, AR,
TEG I E LIRS T s EAMER 55K
TR A LB, A B TR ARk E ;s ER
U RIS N RIS L, ek R R G
A ER e, HE B TR AR RS, 4
RERE AT IR R ZE T, B RHEE
IR B

K FH A T s 20 A vl DABE e f vk iR, o)
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