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£ AT Grifell and Lovell $HES EEAgo] A8st= 2] A7 2
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Y EP(x)o] B2 0<DY(X,y) <101}, Dy(x.y)E Farrell(1957)¢) 428 4]
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2 YePdt}, Shephard(1970)¢] F4A 23 (input distance function)
HE xol| 4] FAETEA7A Y Al theh AR HEEA v

o]
A

+

L 8 4 rlr

—

E
=
s

&orr
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Grifell & Lovell(1999)e] oJste] AAE o] FHste] thdtA] ey & wabA]
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t7]o] nFA7| 3, AR ¥ o] &gk mXs & =
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[p” (y®-y)-p¥ (ye-y*1)]
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DEARH S o] &ste] 9154 DEAY| & Fot= W& At & =
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AR 55 Hdohe WES ARSIt
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Eﬁ)ﬁ]— y'(NX 1 #Ef)eka -]’ ?:]1_9.31\_94- AEE 23RS M XN EQl (xt y*)
FHE 5 olvk ofge] FHARGAZE I (x*, y)& 0 7I4e] 4 AR
(S=1, 2,--- )4 M XN E%i FHela} mpR|Elo @ Xo=(x!, | xo . x&] @

e
el

l‘>

Yoy v YR A =1, 2 el K ) e T A
=R EE @As}x} o A% X% Vi 1 AERE e RE FYas 3
FEEE EHE) deol A5

[Dto(xoty yot)]—l — maw“
subject to
aAyot § YSAS,
XSAS S Xol’ (7)
A= 0,
t

S x=1i=1. 3K
1

t
A71A a= Y- Kx 191 F o= (intensity) WEIS ojwlgch 2(7)¢] 3 &
s=1
gor2tar sh, yr=y/Dix, y) =g*y* 7} "t
=4, 0 7199 #5HA] B2 A yoe Tt 22 DEAR Y| At

B ST 5 3l

[D5 (¢, y")] =maxg®
subject to
0y < YR,
XeHp < Xt (8)
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21(8)¢] all& g*"2tal 3hH, y°=y/DY (X!, y) =g*5y*7} H},
AR, 0 7199 =LA e AR o tS3 22 DEARY ] Ay

B ST 5 3l

[D (xet1, yer )] = maxge
subject to
Gy I Yt
Xet 13t < xo T 9)
A =0,

t
Y at=1i=1.., > K,
1 s=1
_(H -E_—X-HQ] 3]]% H*OCﬂ’Ud, yOC:yHl/DtOJrl(XHl’ yt+1) :0*06y0t+17]_ %q_
A, 0 7]9e] A5EA] B2 FEE yPe U 22 DEAR Y] A3EF
B S4E 5 3k
[Dt(;rl(onl’ yut)]—lzmamo
subject to
6Dy01§ YS+1AS+],
Xs+1/15+1 g X°H1, (10)
As+1 Z 0’

t
2 Aat=li=1., 2 K,
1 s=1

21(10)9] &= g*cefa 5h4A, yOD:yt/DIOJrl(XHly yn) :6*0Dy0t7]_ o},
npREto 2 ‘0 7199 #EHA e FUE xte e 22 DEARFY 2
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[0 (3!, x)]* =max*
subject to
Yo e,
XFIRL < gEX (11)
A =0,

t
Y xt=1i=1.., 2 K.,
1 s=1

0:171 011}\1 /\yot:yot/DtDJrl(XoHl’ yot> O]UE] ) }_\_]' (ll)_q] S‘H% ¢*0Eﬂ_;ﬂ_ 6—}_[5’
XE:X‘/D‘iH((yt/D‘OH(XtH, yt)' Xt)) — ¢*0Exm7]_ %E]—

A Ak N
oAM= Z}t 7|HEo] A A A|lFgst= A2 g o= 13 1 4ol U5
o AxITh AAZ ol gt F5 © HPALF] A== SH o A o] A

7 AR o obd] Fgaklel RS Ao 24 4 e Q9

ABAQ NI EAHA] F=th
87189 AEE 24 AW 7P @ =9E 1 e 234l loiA
T 23jo] AlEEo] Foolvte) i3k dtd sdo] A GANE B ATE
o] th5¥ & T 7] 4 W 9] shuE Mgt vk AAle A a2
L e = BT | = e Eal T

(production approach)91d] o]A-& &&]o]
]

1830 A3 A@ et

}1' tlo %
>

= FgH]Eol F_@%ﬂr. A= o/ A (mtermedlatlon approach)flfn

o
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erger and Humphrey(1992)7} A|AISF S0, AREAR] &1
(user—cost approach) 3 F7F7Fx"H (value-added approach) 9] =

3
mEs FAE HolaL itk a2y o] Al 7] W BT 239 teE

RPN ABE ZHE clol ool Be Ao W3 o} L
NEE 24 NES 2 ReA gom, AEHOR AHEHT UNY HEE 24
e BYRS ol§% AT HADES SFEIAS o &7 Pholth. uYRE
Feuils we Z3ugne FuR e nEgle) WA (R FRu
Wslel AAE 2437 9aDel 7Hg o A1gsle] gek. B ae Byse)
Aol 9% £5S 2HTHE Po] IR, BYRE BTN £9(%, 7}
73} 259 F)olA) AEEE o)

2 AP E e 9US FRa] 8 19804 o) F Are] A5 I

3 A7 WS ARSI Doherty(1981) & E&3]Ale] Al=E-2 9| HEz7}
HEZ 918 gi7k2 &F 42 4 = AU A2H] S 0] Fofof gttt =49
A dEAA T AT 7F 71 o] 3A ] BRS|ARY s Eolgta FT
Ty o FEAA FE SH 0] BIFsSIER A SARA TS oA
proxy= AH&-3FA T Cummins & Zi(1998), Berger et al.(2000)2 74 €
7" (modified value-added approach)< ©]-838t] HEALe] JtEES
3Tt ol52 EYs|Ate MulAE Ade Ay AVt e 9E
(risk-bearing service) 2 58371715 (intermediation service) &= #2353l
Z}zke] Mu| 25 HAEA Y] AVt SR80 AV E Al = (EH =) 9
A7FE o] &3t Ea B3] A Ea ST

= AT T o] 2 =AE Aok A EPS|AL] M| 2~5 AR 753 &

=
Z]
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T5MN7 152 Hsta A= YR A (incurred benefits) 2] d71E4 18]
BEALe FIN7)5 FAA] A7teEA St B o] A Edo] Het
T ATEo] AWEFL FEE] 549 Aort EA TS Ho|BER o] & ¢
AEAFO d7be AHEE(Y,), d=(y.), ¥al/A% (accident/health) &
) S A TR R TR 2 on EXARRS ni|uk AEE2(y) 2 Fo] 519
ol @ FES A AP EFATFSolA AHE T2 A 2] gk
g A2 AREAT B 71T ARIAE tidely] v, AR ¢
9] 7H & ol M| 2755 YERE §= =S S ooF & Aolth, & AT

ﬂ@n&&&&

=

e Berger et al.(2000)°] A}-&-g W2 o] & W HAzZpL YE A Y 26
MN7eS Aed v F7PIAE e 5= IS U3 Zo| AEE/EE =
ATt WA Q5o AEETIH S r4*%@ Fdasy

p=S -t (12)

| HolH P=i 59 W9 /b4, G=i 38| HYR, L= 59 YT
oItk 41 A AEEQ FApAple) Thel TS FAANS B2 St
Al 2241 9] A& Rl vla) YAEaLsk 1 740 Aol 2 Fge ol PE F
59 9A5Yol Qe v B ATANE PRALE AR K), TEAEX)(F,
o3} ARGRoR 15 & GE AHLAT, dB Sof ANAs, B Q)
1 5) AR 2% RSk 221 Jaase) A o) B

B30l 94714 Ak ‘31 Berger e

(_r
2
~
o
o
=
Ad

E

>~ o
e
Oko
ol
ol

Fore 2l 491 1000 7)
5% 1 thgos s B CEHL 798 A} A slolof 7]

[z

H =

A 200009 AAmoA AR7IE A o= Hejh F, 1996d7H4] Ho=
o A 717t F<F Al EAsh= 100/ BEANES #HE A

Iy
ol
N

gs)
o)
—
©
Ne)
o))
DO
o
=)
=)
iy

Attt FoA8E g 717k NAIC(national association of insurance

1) & AT AFgE A REAFE] FEI fARE FES A|R3 AFE2E Cummins
& 7i(1998), Cummins et al.(1999) 5 IF=.
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commissioners)gl A Eztg deo]ew o] 2~ =
< 913l A. M. Best®] Life/Health AH2E &3l TH (R D)oll= & A< o
’E}ii%*—é-J s FUE, B97HE 9 AR Sl ArlE o] Q)

(ED &=, Felzg {71He doA|

WF 1996 1997 1998 1999 2000
yl 806 802 910 984 1,124

- ¥2 17 761 874 1,049 1,041
v3 210 205 183 198 197

v4 8,089 8,421 8,767 8,969 9,041

pl 0.8375 0.8986 0.8450 0.9195 1.0208

Nzg | p2 0.5354 0.5563 0.4817 0.5121 0.4770
T 0.6739 0.7074 0.7747 0.7079 0.8259
pd 0.2042 0.2106 0.2129 0.2179 0.2290

x1 388 403 468 468 475

ii X2 294 300 278 270 245
X3 805 892 969 1,019 1,050

5 q | W 486.06 500.90 497.95 510.24 548.66
82| w2 321.54 337.64 364.00 389.70 416.04
FA T w3 0.141 0.144 0.142 0.147 0.150
73t 18,769 21,238 23,642 96,344 27,008
ZA% | A | 178,620 193,987 195,863 191,536 196,051
An 1,434 1,999 1,927 3433 5,840

) 1. yl(RBBER), y2(d5), y3(3a 92 148 d), y4($z}2}¢}), x1(=%), XZ(ZH»)
XBATAR) S oulF pi(i=12,34)% H2E71E, wi(j=12.3)C FYarrde
on| g,
2.y1, y2,y3, x3 2 FAEe & WnkEo| a1, x17 x29] @& 1,000,
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£ FAE AT FAUFEE 19854 7]
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Abstracts

This study analyzes the profit change of the top 100 US life insurers by applying
a newly developed mathematical programming method. The profit change is
decomposed into a productivity effect(technical change and operating efficiency
effects), an activity effect(product mix, input mix, and scale effects), and a price
effect. The results indicate that for the period 1996-2000, the positive profit change
has been mainly due to scale and output mix effects, while the productivity change
has affected the profit change negatively. We found noticeable difference in various
effects between stock and mutual life insurers and that the expense preference
hypothesis is not supported in the sample. The results also suggest that the agency
system has a positive output mix effect, while the direct writing system shows

positive input mix effect on the profit change.

* Key words: Profit Change Decomposition, Life Insurance, Mathematical

Programming Approach
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