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Measuring Quasi-Economies of Scope

in the Property-Liability Insurance Industry
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9] F# 4 (number of accounts)’} A]o]H]

(production approach) ©]t}.
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oo T = u HLo 2 AT ALSH EEL] Fe B SFAYHS B
Al a2 Aevte A2 ankA AEg ol s At
AEEe] S Uik B m=do] AVIHAAT offdAR oA d#AZ AEE F4 )
He zHA Eska v dEAo s AREHA Y AEE SN RIS (premium)E
o] 43t Ayt BT 7153 (Divisia index of activity)E ©]-8-3 WHolm 90t o]
Fol= AF£4(paid losses) = WHAI=3] M(incurred losses) 2] @A 7IxE Al-&sto] K
PALe] Aojul e gk proxy® ARS-3L7|w jhth. W H = 4 5 be A%EEs
o e 7|2 BN B EATFFE Ry H9e] BAE S48 Al A%
Ao wol ALg-Ho] grk BHIAIAIL A NA AFshE AR AE BIsR THE &
=438 4 9tk =& Houstondt Simon(1970, p856)el & YElvt 2101, Denny(1980)
E3F B3BALe] AhEEe uo R Y RAIAE [AVME AR
A7 R8> Be R 7 2 549 5 Aol FEY Bl s BRIV AE

ahi= Aojul 2ol ek thrkelm A Algde] Moju]2v) opd i Y3leet AlgE 4ol

_vg
9_,1'
¥
%
+
T
>
=
>
H

o
i
i)

BAglel AHEE S0 wol ASH E ahtel e uAY JBEL AR
shel 7 o] WABT WANGL Far oS FAAE HASE Yol o
Mo AIBE BAGE T 5 A QPRGN Beol AgHolgiE FuFYNF
& pa] AF @ G4 Aol naselal A8H AsAT T 5 AT .2 o] Wye
ole) 7bA ol 80MT FWHEE MR AHGEE QA 9tk 1 ol A, o] W
AHEEE B FANE AR B8N 2o Aus e Hn B, 44
T Aol AdAolA Ra, AA, Bl AEBES EIT 5 A AU §HSe
S0 o o4 nANEES st velw wET Wevl o ol arHA 9] U

ol e}.2)
EHRIAAES T2 AP A% 2L A5
N5, aEy ARPAERRE £YF LIRS B0 JUL 8RS olF FAstol
5

g gl ol AAFE = FH7I

21) Cummins, Weiss & Zi(1999) = .

20) o] Wom ABEL 2 Aol A7E Geehan(1977) F=

2) fangstre d= A2 A29e Fxahy wleitk. o ole] Felskemt Minflex-Laurent
Sh=(Barnette}  Lee(1985))7} it} Minflex-Laurent 3= Translog$ -’Fiﬂ—~ =4 oAA
(approximation region) o] YA|%F 7]€} Translog $F7F 71A|aL le ©E-2 A % 71X 9
7] Wil & AgtellMe ARS-E A Gt
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Berger et al.(2000), Cummins et al.(1999) &2 4 F7I7RAWHE o]&sle] v]ar &3

HPAALS 9 AZE-S 243 JhE, Cumminset Zi(1998)2 /M-S A1-8-5to] n)o AW
=439 th. Cummins, Rubio-Misas & Zi(2003)y= 391 R 4k¢] 9]

%4 2 Malmquist A4S Feln wagdelAel BeQaAs EAsgsd, o

2
2

o Aol uEaglel Ae Felor I AfolE AEEe L @Iy
R OEE SYRAR)EA FPHE A9sh wasaele] Ahe F45E 499 Aol
2 Folsk EAFA itk 2

5 Holar .
B =Fo A= Berger et al. (2000), Cummins2} Weiss(1993)2] ¢17-ollA] AR&-3F uls}
2ol Qrls B EARAAT S YA (proxy) 2 AL gl EaAbgu]g-e] el
ANAE AHEeFATE 2 gk SRl tigh 712 AFEddA & F Axo] A7
Tua wER, 1gw AR ARt & Aolsl ez 24 2 &aat
Anlg-o] HAA7IA= DI/ E 5 (personal short-tail lines, ;) A7/ HEFE
(personal long-tail lines, v,), T7]7] X 3155 (commercial short-tail lines, v3), &7171¢
H3FE (commercial long-tail lines, v,)o] ¥] 7FA = Fi-8te] F4 3.
v ol 7148218 2 2 (private passenger auto physical damage), #] %l(earthquake),
716} Al 2 7753 (other accident and healthys 9] F5o] xg=o] Qa, v, & 7F%
A AFEE R & (homeowners multiple  peril), &7FAf-A15 3.8 (farmowners  multiple
peril), 714825 2022 9 (private passenger auto liability) 5o *3= o] Utk w.e
A 2 #AH FE(fire and allied lines), S22 (inland marine), #5135 (financial
guaranty), ©A438l A3 (group accident and health), 41-8-4Fs)] 717 (credit accident and
health), “-8-A-5 212} (commercial auto physical damage), 21-8-H 5 (fidelity), Al<fRS
(surety), H-f-el(glass), =iHburglary and theft), Al-8{credit) X 7]X]H F(mortgage
guaranty) 502 TAE] glom, JE £AAF Y| AV V18 I RAFTEE
w5 TAST Ak BATe s naAe] $ARE SPa] A9 sNA AEE( vy

2o FAALHAE, 54 2 718 FARN S 23T
AdutA o AFIAEL 7|FAAR U= QR E, Shorttail lineX th= Long-tail line

T glom g FAbe] ATz HFSE TEIbe #HAo] L Aow
CB Ao e FAMA e FEIAE Relskel Zztel @Rl AAE

o
=43t U4l Cummins et al. (1999, Management Science) 2] W2 W} JEE SAA
°

FolE 2 F9I 84t Berger et al(2000)9] W wel FASHTE F FE 9F

24) Cummins2} Weiss(1993)2] <Ttell A9} 7ho] Schedule-Pi—rEi Al EAXFHEL 1L &
O] Z g o] galo] HAEE N B AN g2 AR E F=HsH T
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BT A Rk S g Aeln kg B4 AW nE Sen el )
Ao AAFHAY. F8 AS AR 200001 A, M. Best 2 NAIC(National Association
of Insurance Commissioners) O 2 H-E]2] 2z} £3|HJAFEL] A FA|3E dl o]l o] o]t}

71e} 7FA| #3 JR = "Survey of Current Business'25-E] J53ldth. 54 1Fol &

3 Ae EAMRIAES T AN SO = Qlste] Ao R T8l S4E A L 4
W7t AagE ¢ lorma B4 BHIOF 3 e VIdES Iu5e ¢ KR A5ska

AFATAR] AnE ol g3ttt g FEZF YR A2 SRS O dYEEol

54 Agewt Aol AAY vt AMuAE AlgetA K] el Cummins,

Weiss & Zi(1999)0ll Al A gk wpe} gho] AqbqiR7b A 55 o] HE dqtol A= 100 vF

Ug)el &l mAA ST Atk ofd] FYUECIY &R, e o559 7o F4=E

SAHAY ARG EHRFAAEL oM A, 1 Axp B Ao FHE A

O AREE FEL e ERAIE H Awel &3k & A &3 1AM (groups
Q

—_

and unaffiliated single companies) 5= TAHALE A=EE, FUE,

of tigh 7124 FAFS <& 1> v Ut
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W i kiy o FHAa FEuA
A4 1,073.38 174,928.56 1.01 6,270.77
Zu] 4 128.22 14,720.92 0.01 707.29
Y1 38.42 7,890.38 0 322.32
Y2 85.03 17,50.37 0 732.22
Y3 25.06 2,901.73 0 143.91
Y4 75.29 4,413.63 0 354.72
Y5 90211 94,695.20 0.19 5,142.35
X1 3.61 399.22 0 19.59
X2 446 544.78 0 25.06
X3 7.51 782.10 0.01 40.44
W1 9.82 16.88 6.72 1.61
W2 8.52 12.06 5.30 1.34
W3 6.72 15.58 3.39 2.02
solnd g 187.55 19,334.65 0.10 1,007.47
A A (A A 42915 52,637.04 0.14 2,766.50

FY1 = £4 2 EaARUIE] BA @NFE), Y2 = 4 2 Esabguge] A
(BAAEE), Y3 = £4 2 Eaabguge]l @AM @A19FS ), Y4 =28 2 EaALy
ulgel AR (FADFR), Y5 = FAAL X = 449 FUE X2 = el FYE X0
= 78 EQE, W1 = X1 4714, W2 = X2¢] 47124, W3 = X39] 84714,

L Eelel 2R 5

B AT s A om Haugdt 4 (10) 3 4 @) ol&sts m=5 9l A9
Pulley 2} Humphrey(1993)7} A A g+ 9H -2 L5k
EZE A1) o] WS ARSste] SR EWSle AAE AAHE B H 8RR EE
B

gy edAde] 483 Pulley 9 Humphrey(1993) ] o] wl= a1 g abe] o)

—_

54 A48 wgdty woe Rt dv %, no A48% 29 os] Ao B
Q7o) Hie| 43 7 EalGAEe] L ATdA Feld SeRel ABRES Avlt A
Zalal L7k sl Balol Wasth old Uig BAle <k 250 vent it
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S WAL {3 HEAL &

Only Y1 > 0 3
Only Y2 > 0 5
Only Y3 > 0 114
Only Y4 > 0 185
Only Y1+Y2 > 0 48
Y1+Y2 > 0

Y3 > 0 432
Y4 > 0

Y1+Y2 > 0

Y3 > 0 50
Y4 =0

Y1+Y2 > 0

Y3 =0 13
Y4 > 0

Y1+Y2 = 0

Y3 > 0 101
Y4 > 0

Z B@A 243

<3 2>E5 EA3HA Pulley 9 Humphrey(1993) 9] 1
N RE AEES Qe V1YY HrusR gix) s
AgRas B 299 Aol ke AL o &
nEAEY 4L g 2 et g

1 Slakel Tk ol Hlel WA Aok

di = lonlyif y,+v, >0, v3=0, v,=0
dy = lonlyif vi+y, =0, 320, y,=0
dy = lonlyif y,+yv, =0, v3=0, v,>0

dy, = 1 Otherwise.

%) ob AN Y1 M= Y2ub k&S mBEAle] 7F W Ao] o5& A% vnHses 24

3t}
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wel wgsa A0l oleldh Hn] WaSo] AlLgEolol &¥ 7t HnHsS)
i ]

Q.15 0.9 O3, Oy BFAL SPH Af 2 H]-§ AL b33} Zo] W

C = [ aypd; taged, taygsds tag,dy
+Zai yz'—l_ %Zzaij‘ yz'yf+ 2261'/@ yz'ln Wy ] (14)

cexpl By + XBlnw, + %zzmzlnwklnwz]

1
_ 20t appt gy 2 Z;jaﬁyz‘yi
ESCOPE = F(; Inw) o in ) a5)
m=5¢1 ¢ =9 19 4129 =g 29] 4 (15)9] A F== W] Hi 2 19
wAgulgaast ) S9= bFeAdel g 221 Agel ol AN AHE AL X S 3

=8

£ WA 7HE dRkARQl 2o o] Box-CoxW @2 gk Fej= H& f?}#% %!
oJ3lo] H|AMF S FA] AMEEHE =3 (likelihood function)E Zth3}sls Wygo =
H-§-3he] BpEe] 342 Alestith. 2y 7122 Ao BE A oA gt ﬂ}%}ﬂﬂi
2] 2] FRle] Box-CoxHE2 A oA AT AIga 22 & A wapx] 2 4
TolAE B g3t ¥ 2&8 el Pulley?t Humphrey(1993)e] 7-wy-S ube} H-¢hn)-8-3)
TE ARgete] RPS FHEAT SA AN vAE B 8Iaee datd & olHRe

H
glom R? = 098 olde= vg =7 bkt WA 2E 12 o843 FU9e HA

2]
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SAAE <& 3> <wF 1> FA| sto] Ve Aok =g V1S iR A5
Has §ste] AR8-gk Translog W-&-3H45 o] 83k 499 FHH9 4

3>9] <Translog>e] HA 3lol e Qo). ofbgw] degt ukel o] Pulley}
Humphrey(1993) o] tjuj@yd=9] Aeoj7} &3nadityde] E5AS A43] wdst=rIE <t
sh7] f8le] mE 25 o] ggk EWge AASARA Ak

atol] Harso] vt

off
no
ot
3
2
A
H
oftt
N
Vv
L
o
2

<H 3> =9 M =3I L EE2X (20004)
N ) e 2
»e 1 e 2 Translog B
(GEE 2)
0 0.4283 0.3737 5.453+10 0.3781
8 =
(0.2317) (0.1122) (4.002+11) (0.0995)
0.4278 0.3737 97,160 0.3781
e = 0.0001
(0.2317) (0.1122) (320,24) (0.0995)
0.4278 0.3735 839 0.3780
e = 0.001
(0.2316) (0.1122) (1,597) (0.0995)
ool 0.4239 0.3710 23.94 0.3768
e = 0.
(0.2305) (0.1123) (22.81) (0.0994)
005 0.4030 0.3566 3.8528 0.3737
e = 0.
(0.2269) (0.1134) (2.1165) (0.0997)
01 0.3689 0.3308 2.2533 0.3557
e = 0.
(0.2255) (0.1156) (0.9201) (0.1013)
015 0.3262 0.2963 1.8622 0.3243
e = 0.
(0.2269) (0.1183) (0.6248) (0.1037)
0.0 0.2746 0.2530 1.7660 0.2793
e = 0.
(0.2310) (0.1214) (0.5433) (0.1065)
F 1 Zo ke g2 Fullerdb oz 4% S 2A 49 35249,

AR E 2] 8-3H49) TranslogH]-8-3F
A =9 AAl e
ol Wele] AAl(e=0) 2= =F 191 A 42.8%1v] Wate] Translog 3%

= LR & oghel vEvE AL o 4 A2 g o g
= A3 WMSkAZIEA e L Ee e Al SR = 2 191 A5 27.5% <A 42.8%

- 971 -



7HA iAoz gt Ao R e H whete] Translog g s

Ao WEh SA9 AL A S in. @)W A 549 ol &

= weae] A7 AHS-E Translog s ©]8-3
2 SAE AN Fual = g e, olHdh g2 vl 2 eME B

Pulley®} Braunstein, 1992).

B dae 2 19 d@io] E4F & glern of =
Aok F4 Axk dukA oz eo] Wzl wWE FH
o Aess 2 19 20 2 Aol7k glont L gfEs o
A8l AA F4A9 ghseol my 2wt 35% A= A veuds AL & F %S
Pulley ¢} Humphrey(1993) 2] W2 7] Translog 3+~
e ANSH o ARE AL FHE AU AT, Wl

= 7

>
op
ot
o
fo o
S
rr
[
S

)
i)
rr
N

]

ol 3
= ar

?3
o
me

=
o

e

o} &
ATk B3 B AT e Hoh EWAY AAe) gelel o LURS Ee) H1
! 4%

Y1+Y245F A AE AV, Y3uk AJAbsE AL, Y4k AAbERALL o) F5 BT Adbele &
RPAPER E3Hsle] 2o FRS TAsa BE 25 o]gsle] 2wl AAE A=A
Stk o] A <3 3>9] <=F 2 E 2)>9] Al Fo Yey Uk A4 Ay 3R
o] AFAL FAAM & AFE vAA B Aow el Y.

<¥ 3>e ARAowm ZWe =4 A A B@gu83o Al4-e 7= Translog
S ARE-S] W EAQ BE S8 4 e W ol 34 Adw g Holn no
AAA A AAE F= A & Ak B Aol Ak =g 29 AdE B
20009 =k &R o) FWee) AAE30% HAFY g VAN Aow veva glo
W ZAXNERE gl 5AAR folgt AL & F vk F, SR P AAR B oA
7 BPAEe]l AEAQ Esfeli Aud vrel 5 (ine)e Adeli glol mgdow
woh AA A ALl Aoz et k. wg ATHA W] A ZAXNE 37%,
WAL qrEe] AA S = 25% Jx H

o ggo et oldd Al i AIHL AT 5 3

27) ol¥d Ave wydens gEXT va B AAe) Mua5s 2 SFEAS FAS
Berger et al.(2000) 9] ZAxo} =A| G2X gtk o5 ATAME bt HEFES AFse 4

G- B8 e R Aol EAs AR el nA Al o] EAehes Zlew vehar v
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<IE 4> EH2o HHAHMe n1XH|EI} HISAEN

1994 1997
PR 0.3862 0.2845

(0.0861) (0.1075)

0 0.0240 0.0306

8 =

(0.0204) (0.0266)

0.0240 0.0306
e = 0.0001

(0.0204) (0.0265)

0.0239 0.0305
e = 0.001

(0.0203) (0.0264)

0.0219 0.0285
e =00

(0.0192) (0.0248)

0.0219 0.0134
e = 0.06

(0.0158) (0.0191)

0.0031 0.0091
e =01

(0.0140) (0.0154)

-0.0396 -0.0340
e =015

(0.0133) (0.0145)

-0.1050 -0.0931
e =020

(0.0131) (0.0152)

F 1 wEoke] e Fullerdyor 243 EWdlel 24 232 FE0Y
< 4> olE 24

Yol wpet A3 k=
= & 5 3lon uguge] RASte 7 mYe ute} SAgho]l Halse] St
SRR e ghell wheb L =719 s vEhg ok <3 4> <3 3>
e 71 £ AAl S E@E o] Pulley9} Braunstein(1992)2] 1 Tl Ax}rth
= At 4 29999 AAVE olw TdowRE Z|AH A=}t
i © Y 53 v gESAe A9 A9 abaAel mlg Fa%
ARE AN = 5 Avk ¢4 va RIS R84S FHAY BACEA
A R gt FAE ¥I8e s FE AU S E A VlE Ae & 5 vk w3
STEE 5371 AR Aol M-SR ATAYE EAErT Al SRS
el (F, e ghol STl wheh o B AitEe AR sEoldel Hie Aeds &
sl W8 R AL vt e AL & 4 Uk oldd IAAES A Aol=

P
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=8
<H 5> =49 AM =AX ¥ EFQX (19948 19974, 24 2)
e 2
wE 1 wE 2 e
(3EH-2)
L 0.3650 0.3251 0.3605
Al
° (0.2348) (0.1166) (0.1023)
0 0.0632 0.0486 0.0176
8 =
(0.0329) (0.0265) (0.0254)
0.0632 0.0486 0.0176
¢ = 0.0001
(0.0329) (0.0265) (0.0254)
0.0628 0.0483 0.0175
e = 0.001
(0.0327) (0.0264) (0.0253)
001 0.0589 0.0459 0.0162
e = U
(0.0313) (0.0252) (0.0241)
0.0379 0.0315 0.0132
e = 0.05
(0.0272) (0.0217) (0.0209)
01 0.0039 0.0057 -0.0050
e = U
(0.0253) (0.0198) (0.0194)
015 -0.0389 -0.0289 -0.0363
e = U
(0.0238) (0.0185) (0.0182)
-0.0904 -0.0721 -0.0812
e =020
(0.0215) (0.0171) (0.0165)
F: ZEe] 2 Fullerdiom =A% F¥Qe] AA QX9 Bx 3.

<3 3> 2 <E 4E 20009EE v|FEom 249 Avolth B Ao Ayl FY
Al g2 AN E O AR 2

1999 2 197 L sde WHES A8t £H9e AAE S5kl o5 <%
5>ol A agu|gEy @ wgAARAdaHe EEednt =8 AA 4= AgHE

(o] [
fafe] 7} eol AP M GARATAR S U] AL 5 AT 7 Aww T

28) ®3 13 ®E 2(EE 29 Agdr A thEA gora <F 5>y 23 29 Azw wust
i

Y



A AA SR Aughe gEAY O e vl AR e F ¢ Ao S 199

Wil 1997dAAE BAA R fod Mgy TR A ZAHen 2 g
gastol A AAEE Ao dehdn Qv B9 < 49 A Bakel P g
St A ANTH NEAEATAE AGAE A S 5 Ao oo ARELS FHA
o= WA W) WAV T vT SHRPAIINE FIE gFe] 2uae FAL =
Asgom ol A WM WA SAnANde] MiAol wiro] HAW AL A4
@ 5 g

VI 2 &

544140l S b (subadditivi) S MolW @ 7]l BE NERS AAbel
Aol A4 AAA o g EEA LR FHA R AAA Aol BN Ak,
W9l AAE ol @ SRR e Aexdeln Bagel Aslvt A «EE F§
A AgEAQT WS Fad FAE A4S Atk RANYE @7} ohjol
oln] g Ao WY AAdl WF we AT/t AYH] gt e} o F ApEe
Ee Aol QAW A4 ge AFE AU k. A, WA AL olgHow
EEO A% AN A uGATAIAY E0F Aol A FEuJelA S A4 A
R w5E Wilig 9U19) wee A4S SHske d @A el Bystn /Ee)
AT ol WE wAE A A ZsAvk. BA, F2 AH8H Translog W43
WA A el WA BAZYel AP FLolw B RE ArEo] A%
qoz o] F4E T2 ALEH o1 Ytk AA FIF AEel WA Aol NI ¥
F=oAE ZYeA gob Adtel e BAA AL A P vk vhAto = e
o BAE ZAF QPR JE ApSlA: F4F W) AAE wgw ga 2
SARARNE BoetA Ralel Welel AAL FHAoR oA A EIbE BT
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Abstract

It is generally believed that there have been some problems in the economies of
scope studies in the property-liability insurance industry. This paper tries to overcome
those problems by applying new methodology to the measurement of the
quasi-economies of scope in the industry. Results imply that in 2000 the US
property-liability insurance industry exhibited about 30% of the quasi-economies of
scope in costs and that the estimates are statistically significant. We also find similar
results in 1994 and 1997. The study also shows that the estimates from the composite
cost function are more realistic and stable than those from the Translog cost function.
Overall, the results of the paper seemto support, at least in terms of costs, the
consolidation activities of property-liability insurers frequently performed during the late

of 20th century .
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