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The Effects of Market Interest Rates on the Rates of

Return on Investment of Life Insurance Companies
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(partial adjustment model)
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at7] ol Yehd o2 Blrt. s|abajge] ] Wede FAYHTI &3 B
Ao g fog ()] IAE HAFe, ol Mg 7|Fo R FeRlisAol &
o] 71 o) AAlEAGGFES 0.23%p AAaTS gt aga o9}
2e 5 AT (R 409 B8 (3)7} B (5)olA] e nie) o] FejHE
A3 @IS 2 B oA E Atolell &(-)9 AT UEY

Boll g Az Bt} o] 2o w2 FeHEAd e F57|8e]
2 FeAdd o] Hlu9et A B Fro] o3
(Flannery, 1981). ol2igt #HoA & wf YR FSALZS] ALk
2] W] A7} Brka & S Q). oyte]l FAlelE Y A BN
A dFd gl F(+)] dE&E Rt & 4 9oyt 11 JEFE 2 T
nn|g =790 o2 Yeldt) olgd A FAEA|Fo] JuHoz v
A B S| Ake] AR 54 Gt A Y Aoltk
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(B 4P SEfSTiLR Y FHETHEA BE)

ERRL Wl B
EURPA o8 o450 B o440 &
1) ) 3) 4) (5) 6)

17 A2 0.2384%** | 0.1124*** | 0.4955%** | 0.4245"* | 0.0013 | 0.0749***

ES SN (0.0206) | (0.0298) | (0.0122) | (0.0180) | (0.0048) | (0.0023)

. 0.37817* | 0.5082%** | 0.8976"* | 0.9376"* | 1.0749*** | -0.9731***

At (0.0150) | (0.0224) | (0.0214) | (0.0259) | (0.0372) | (0.0796)

o ~0.0606™* | -0.2297"* | -0.2509** | -0.0223 | -0.5132"** | -2.3818"**
SAAEE B | (0.0049) | (0.0152) | (0.0124) | (0.0286) | (0.0334) | (0.2135)

B 0.0157"* 0.0112" ~0.0029***
R (0.0012) (0.0006) (0.0010)
e 0.0016** ~0.0029*** 0.0058***
FATeE U (0.0001) (0.0002) (0.0003)
e 4.3039"* | 3.3392** | -7.1037*** |-5.4045"* | -0.5099*** | 7.2645***
g3 (0.1130) | (0.1693) | (0.1920) | (0.2831) | (0.1627) | (0.3207)
. 0.7616"* | 0.8876"* | 0.5045"* | 0.5755"** | 0.9987*** | 0.9251***
(=14 (0.0206) | (0.0298) | (0.0122) | (0.0180) | (0.0048) | (0.0023)
o) 0.4965** | 0.5726"* | 1.7793"* | 1.6201°** | 1.0763"** | -1.0519***
/1 (0.0081) | (0.0148) | (0.0384) | (0.0691) | (0.0335) | (0.0866)
8,/08) ~0.0796*** | -0.2588*** | -0.4973"** | -0.0388 | -0.5139"** | -2.5747***
3 (0.0054) | (0.0116) | (0.0232) | (0.0486) | (0.0324) | (0.2329)
8,18, 0.0177** 0.0195** -0.0031%**
(0.0014) (0.0013) (0.0011)
B/(18,) 0.0018"* ~0.0050*** 0.0063***
(0.0001) (0.0004) (0.0003)
B2 2 415 415 336 386 168 168

Sargan A% 33.2554(152] | 32.9630(152] | 32.2127(143] | 32.5836(143) | 21.6815(35) | 21.0487(35]

24 V8 A | 16116 1.1289 1.4268 1.4108 1.6033 | 0.47285

F:1) ()oke RFAE YEpd,
2) Sargan AH L X*EXE =21, (]2 A= (degrees of freedom)E 27|
3) 22 A1 AR L 2R EE .
4) * = oo AN 10%, 5%, 1% FFA w8 ov)e,
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EEEEL

r

T H21E 1=

(E 4B) SENTLR Y FEAD (Y )
HEAH bk il A7

B o|A & A& (H7Ho|YE AE(H7h o9&

) 8) 9) (10) 11 (12)
14 A2 0.2016*** | 0.1692*** | -0.3805"* |-0.3967*** | -0.0978** | -0.0957***
ES R (0.0135) | (0.0154) | (0.0002) | (0.0005) | (0.0004) | (0.0113)
o 0.3346"* | 0.3208*** | -0.0109 | 0.5897*** | 0.1705*** | 0.2035"*
A= (0.0058) | (0.0061) | (0.0259) | (0.0413) | (0.0012) | (0.1019)
0.0511%** | 0.0145" |-0.4788"*|-2.2885*** | 3.0834*** | 2.4593**

SAHER EEE | (0.0061) | (0.0072) | (0.0109) | (0.0347) | (0.0840) | (0.2079)
<nsolg ~0.0070*** 0.1713*** 0.0053***
o (0.0003) (0.0038) (0.0004)
0.0005%** 0.0189*** 0.0001

THTE U (0.0001) (0.0002) (0.0003)
e 5.5583%* | 5.8443%** |12.4116%**|-5.4897*** | -0.4281"* | -0.5924
ST (0.2000) | (0.1609) | (0.2628) | (0.4408) | (0.0350) | (0.4004)
" 0.7984*** | 0.8308*** | 1.3805%** | 1.3967*** | 1.0978*** | 1.0957***
(=14 (0.0135) | (0.0154) | (0.0002) | (0.0005) | (0.0004) | (0.0113)
6 /(16 041917 | 0.3861%** | -0.0079 | 0.4222*** | 0.1553*** | 0.1857**
e (0.0136) | (0.0110) | (0.0188) | (0.0296) | (0.0011) | (0.0915)
8/(18,) 0.0639%** | 0.0175" |-0.3468"* |-1.6385*** | 2.8087*** | 2.2445**
(0.0071) | (0.0088) | (0.0079) | (0.0247) | (0.0773) | (0.1770)
8,/(18) ~0.0084%** 0.1227% 0.0048%**
(0.0005) (0.0027) (0.0004)

Bs/(1-By) 0.0006*** 0.0135*** 0.0001
(0.0001) (0.0001) (0.0003)

EERIPR 415 415 385 385 168 168
Sargan A4 33.9557(152) | 33.2954(152) | 32.0780(152) | 32.4974(152) | 21.7889(35) | 20.0433(35)
A AR AR | 054625 | 07491 | 1.0657 | 1.058 | -1.0606 | -1.1088

Z: 1) ()ore BZOAE JEN
2) Sargan AR XEXE w21, [ ] Af=(degrees of freedom) S 2|n] 3t
3) 23 AN AT AR L LHEE G2,
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(&E Do 29 ~2F(12)= D7|vrisd 3 FAF7AAR(H 7ol &
= THEUFE ke RIS, FAdE MeER X e P (103 =
F(12)7F A3 Aer A, o F BN FHAFEL BT AT
ohe F(+)e] #AE A k. 2 Sl D7 SAAE (7ol g ol =
Hstel] o wighek Aoz e glvk. dH, FefRliedel lojrs @<
AR 7Dl ES 59 BAE ekl v, FaR7sd A2 (E7h el
S d(+)9 WAE Ho e

o[ HeflM & AEEASAES HAAE, FAPAY, fTALR FHiEate] AlgEE
7F BAGG el v E JES vluiAty . Al 2FE B E 29
GMM thalel] 14| GMM2 o] 83151 om olo gt A= (G 5)~ (G ol Al
AlSHATE

HA @AY, FAFA
o mxE G z

F l=Ake] Aol olol SAbFE 7t AAIFEAIY AT E
247y 0.23, 0.42, 0.842A4 25 1% Fola< stollA SAIFL

2 ROI% F(+)9] 7 ERRRL Gk 0@ AR AAbakEee] Wl ohe)
AAFAGRFA L IFA} M S RS AL SJlale, o) gl
GE Dol A1 wish o) 3t Aol it FAplFe] 1Y e 719)

g Ayt A (F 5)~& Dol e 2 Q) vehd fdr, S23A1

4) Akl = A, Ui, 187t FAFAE S, 44 *Jfﬂ Sgoplnl, 35, 1
gl Al, KB, B4, &, 5o, BB, =49, a9, d=, 24, FY, 74, Bl golH, H]
o 7}, u}z] Fo 2 o]FAldlE ING, SH&C Fadd skt %Mz | Eg}o]
I PCA, &, golu, AIG, 72, A& ~Eo], Ao}, AFLACO] Rainl=

5) w}za—a 70l o] gkl A zﬂﬁl GMME AH- w] A9 (bias) 7} A 8HAl Y
Efva, Al 22F A7 Y BAIES FelTe 197 EHARE W SlolAE
FTELgEe] Ul = & 0]533:‘ smgular matrix)dl 77+ Ao 2 Jehyitt 12
I} SALaFE B0l = 28 GMM tialel] 194 GMMS AHE-gc}. 194 GMM<

A - 23 x}ﬂ*oh& 7&@ As AN Zohe B = S48t

OFH
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HEgdT M21E M=

elmAte] glo] A7Iddete] BRFEAGATAE te geiste] dgEe 7
7+ 0.41, 0.41, 0.89% &5 1% v4 T ot A ol d F(+)9 #e 7RIt 1
213 1 Y] A7l sibh Mg 2 Ao et

Te|HEgol @A cw AL TaFAY ATk AAFAGATY S 7
e 9 24471 0.11, -0.35, -0.232.2 BF 1% ool 23 gk 7}
ek, &, @A Belle F8A1elA F8]9] Mol A8 A FAdLs
ol &o| F7FeHA H=tl, o]= Flannery(1981)7F g 24" i@ pt ohe 1
ol vlal Aol slol Hla--91E 7 Ao aA e = givk. 183 T4
AL 7P Sa el Qo] vnE s %%% AR & & vk A7 E atellA

A 1.282 713 ﬂﬂ% rﬂgxﬁﬂov gl n|A|= Y dFAT 0.402

2 7P & Ao 2 Yelyitt a8l a SAkF e Y] WEde] 57k

xk%ﬂ%ﬂo]xkr“ 7 mgxﬂﬂolxkr‘” 201 7} <A l I
;L

7V 3A st Aoz Urﬁ}kkv}

(& 5)~(E 79 28 (2o Yeht Sl A ESAL 25 FAdd5<] &
ZHET ZHA S HbLoH B P, FaFAL Ak 92171 24 0.56,
1.03, 0.942A Fa3Arte] 24 &=7) 71 3A Vepdth. digAtet o=Ate] 4
S FAG9eAEY 14 A7 Algte] 18T 2R F(+)9] #h& Vel
o] ©xZ7IAA s Fnt. wbd . $AgAe] A FAGASEIES] 1A

l

—
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1.0
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il

AZPRG7E -0.032.2 YER =], o] 9F o] Adigte] 15T 2ha $(-)9]
71l what /“Xﬂ—‘?‘x}c’é%ﬂ—f—‘ﬂ% 718 (oscillation) 8P4 7|82
FHTAER FHE st dtt. o] 2 Qlate] FAFALe] 75 A=
AAFAL DT "I%oﬂ et @714 FFEOE Ardd st SRFALDT

5
°ﬂ 1 A2 A o] olg &% fAadhe A3E 2gsliith o€ 59, &
o
al

étff
gy

ki)
N

18

A9 3% A FRIIFAEA A D] 9

éé
>

a2 BR ] i A E SRS ALk o] o] FAl R o] Bt Atk
A nstd FaGALeE =AE @Al vls] A FHlold &
2 gl A3vF Aty & 4 9}
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HHIS0T MDA H1E
(E BA) SEINmiZ RS FHAT(CHFAD
FA9Y @7l 5 EA47154
F40 Folg oAl & oAl &
(1) (2) (3) (4) (5) 6)
1A A3 0.4230*** | 0.4369"** | 0.4627"* | 0.3770"** | -0.0983***| -0.1171**
Ol (0.0937) | (0.1068) | (0.1177) | (0.1190) | (0.0364) | (0.0545)
e 0.2229%** | 0.2321*** | 0.2299*** | 0.3068"** | 0.4922*** | -0.2512
B (0.0456) | (0.0559) | (0.0722) | (0.0645) | (0.0900) | (0.3941)
e WEy 0.0945*** | 0.1092*** | -0.1939*** | -0.1120* | 0.6776 | -0.5097
(0.0274) | (0.0405) | (0.0577) | (0.0638) | (0.8306) | (1.0232)
52018 0.0065 0.0249*** 0.0127*
(0.0041) (0.0074) (0.0064)
2208 WY -0.0002 -0.0014** 0.0029**
(0.0003) (0.0005) (0.0013)
g 3.2811** | 3.1610"** | -0.0994 | 0.2062 | 2.6369"* | 5.1078"*
°ere (0.7138) | (0.6738) | (0.6191) | (0.7833) | (0.4762) | (1.4368)
A=18)) 0.5770** | 0.5631*** | 0.5373™* | 0.6230"™** | 1.0983"* | 1.1171***
(0.0937) | (0.1068) | (0.1177) | (0.1190) | (0.0364) | (0.0545)
By/(18,) 0.3863*** | 0.4122%** | 0.4278** | 0.4925"** | 0.4482*** | -0.2249
(0.0508) | (0.0542) | (0.1079) | (0.0978) | (0.0814) | (0.3566)
Bs/(1-B) 0.1637** | 0.1939"* |-0.3608***| -0.1798 | 0.6170 | -0.4563
(0.0573) | (0.0959) | (0.1069) | (0.1102) | (0.7435) | (0.9265)
B,/ (1-8)) 0.0116* 0.0399** 0.0114**
(0.0069) (0.0156) (0.0054)
Bs/(1-B;) -0.0004 -0.0022*** 0.0026**
(0.0006) (0.0008) (0.0012)
B2 5 51 51 51 51 24 24
Salgan A3 42.35(46) 45.52(45) 46.23(47) 37.4710(45) 30.77(20)** 21.54(18)
1) ()9ke EF0AE e,
2) Sargan A& XEEE W2, [ J& A% (degrees of freedom) S 20| g
3) ¥, ** o A 10%, 5%, 1% S 98-S ojn)gt
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(¥ 5B) sEiMulid s FHZT(CHYA
= lEdblles] a7
Faus o742} 8 AREPIAE | ARGDoIE
7) ) ) (10) 11 (12)
17 A2 0.1563* | 0.3540"* | -0.0741 | -0.1044 | 0.0827 | 0.2257
E NI (0.0635) | (0.0677) | (0.1336) | (0.1387) | (0.1789) | (0.2007)
e 0.3966™** | 0.2474*** | -0.6902"* | -0.0370 | 0.0020 | 0.3027
= (0.0324) | (0.0381) | (0.3119) | (0.2786) | (0.1968) | (0.7485)
e g | 008907 | 017467 | 0,108 |-1.2645° | 2.8668" | 16164
sH S (0.0198) | (0.0252) | (0.2850) | (0.3272) | (1.3285) | (1.8217)
Zaz0g ~0.0186* 0.1537" 0.0145
(0.0031) (0.0336) (0.0113)
E ~0.0009°** 0.0113"* ~0.0005
Z X 2=0] ﬁE}\é . . .
e e (0.0002) (0.0026) (0.0025)
. 6.0728"* | 5.7909** |14.0231***| -0.3231 | 0.5036 | -1.0748
oY (0.5830) | (0.5769) | (3.6516) | (3.6594) | (0.9836) | (2.7456)
=14 0.8437°* | 0.6460%** | 1.0741"* | 1.1044*** | 0.9173"* | 0.7743"**
! (0.0635) | (0.0677) | (0.1336) | (0.1387) | (0.1789) | (0.2007)
8,/(1-6, 0.4701*** | 0.3830"** | -0.6425"* | -0.0335 | 0.0022 | 0.3909
(0.0254) | (0.0349) | (0.2846) | (0.2508) | (0.2144) | (0.9744)
8/(18; 0.1055"* | 0.2703*** | -0.0985 |-1.1449*** | 3.1253* | 2.0877
(0.0231) | (0.0481) | (0.2643) | (0.2731) | (1.6460) | (2.3994)
B/ (1, -0.0288*** 0.1391* 0.0188
(0.0068) (0.0462) (0.0164)
B/ (18, -0.0014*** 0.0102"* ~0.0006
(0.0004) (0.0020) (0.0033)
B2x 5 51 51 51 51 2 2
Sargan 757& 88.94(46)*** 51.58(45) 54.38(47) 51.6492(45) 26.67(20) 21.42[18)
1) ()ere TF0xE Jepd

2) Sargan 71::476"% XEIE
3) % 1, "e 242} 10%, 5%, s

o~z

T

OZ]’
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HEIRAT 21 H13
(E 6A) SEINuld Ry FHLIHSLYAD
A9 L] A7
Z&Ws TIE oA & oA &
(1) (2) (3) 4) (5) (6)
1A A1z 0.1227* -0.0315 0.0452 0.0485 0.0009 0.0730*
TEHEUS (0.0721) | (0.0665) (0.0691) | (0.0675) (0.0431) | (0.0425)
a2 0.2955*** | 0.4235*** | 0.7229*** | 0.8756™** | 1.2777*** | -1.5057
= (0.0580) | (0.0527) (0.0898) | (0.0904) (0.2658) | (0.9707)
PR ETREIgY -0.1040*** | -0.3538** | -0.3971*** | -0.5267"** | -0.6513 -2.3365
BT (0.0300) | (0.0416) (0.0567) | (0.0743) (1.9528) | (2.3590)
ERtPRSE: 0.0173*** 0.0437*** -0.0115
(0.0042) (0.0076) (0.0146)
= 0.0026*** 0.0012** 0.0075**
Z}d)\g]‘ %E)\é
e e (0.0003) (0.0006) (0.0033)
el 6.7604** | 55857 | -1.6323* |-4.2378"* | -2.2829 | 9.0275**
ere (0.7626) | (0.6890) (0.8551) | (0.9761) (1.4770) | (3.5674)
A(=1-8) 0.8773** | 1.0315™* | 0.9548™** | 0.9515™** | 0.9991*** | 0.9270***
! (0.0721) | (0.0665) (0.0691) | (0.0675) (0.0431) | (0.0425)
B/ (1B, 0.3369*** | 0.4105*** | 0.7571*** | 0.9202*** | 1.2789*** | -1.6242
(0.0574) | (0.0438) (0.0777) | (0.0816) (0.2622) | (1.0505)
Bs/(1-B; -0.1186™* | -0.3429™** | -0.4159*** |-0.5535"** | -0.6519 -2.5204
(0.0336) | (0.0379) (0.0497) | (0.0744) (1.9635) | (2.5532)
B4/ (144 0.0168™** 0.0459*** -0.0124
(0.0043) (0.0086) (0.0159)
B5/(1-8y) 0.0025*** 0.0013** 0.0081**
(0.0003) (0.0006) (0.0036)
HEA F 218 218 220 220 70 70
Sargan A% |186.86(116)"*|174.84(116)™ | 136.49(115)" | 107.31(115) | 13.33(35) | 7.36(35)
F:1) (e BE9AE teh,
2) Sargan A& XEEE W2, [ J& A% (degrees of freedom) S 20| g
3) *, FF e vy 10%, 5%, 1/ oA Fof s ofnl g
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N2l w7} M E slAle SX150lE0] 0]x|s Y3
(% 6B) SEMudzd FHATHEZATEAD
WA W]l 5 FA571E
22w oAl & AE(@7D & A (B 7)o &
7 8) 9) (10) (1) (12)
14 A3 0.1659"* | 0.1665"** | -0.0641 | -0.0724 | -0.1751 | -0.1612
Fas (0.0532) | (0.0538) | (0.0717) | (0.0673) | (0.1163) | (0.1192)
. 0.3115%** | 0.2738"** | -0.3995** | 0.1201 | 04842 | 1.3414
B (0.0329) | (0.0335) | (0.1621) | (0.1323) | (0.3632) | (1.2860)
s mss | 003147 | 00192 | 0.2061"" |-1.0746"" | 0.7749 | 10430
(0.0189) | (0.0278) | (0.0963) | (0.1218) | (2.4495) | (3.1852)
PRt -0.0126* 0.1252""* 0.0032
(0.0030) (0.0129) (0.0181)
0.0006™** 0.0087"** -0.0024
Z/\]/\gla %%}é . . .
e (0.0002) (0.0010) (0.0045)
s 6.6280"" | 6.7499"** |10.9514***| -0.1585 | -0.9967 | -4.4907
ere (0.7017) | (0.6640) | (1.8195) | (1.6247) | (1.9562) | (4.7557)
A=1-6) 0.8341°* | 0.8335%** | 1.0641*** | 1.0724*** | 1.1751*** | 1.1612***
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Abstract

This paper shows how market rates of interest would affect rates of return on the
investment of life insurance companies. To analyze the effects, we include interest
rates, rates of return on stocks, and each volatility in the regression model for
independent variables with rates of return on assets for a dependent variable using
a partial adjustment model.

We summarize the results as follows: First, the interest rates have a statistically
significant and positive relationship with the rates of return on investment for both
life insurance industry and three classes of life insurance companies. This result
seems to be due mainly to a positive relationship between the interest rates and the
rates of return on loans and short-term securities. Second, the volatility of interest
rates is negatively related to the rates of return on investment for small, medium
and foreign companies, while positively related to those for large ones. Third, the
rates of return on stocks and their volatility are positively related to the rates of
return on investment, but the effects appear to be negligible relative to the market
interest rates. Finally, the speed of adjustment estimated for small and medium

companies is relatively high and the maturity of asset portfolios is short.

% Key words: Dynamic Panel Regression Model, Interest Rate Risk, Partial

Adjustment Model, Rates of Return on Investment
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