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1. dHE
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B T+0. 6"
=)
0=(o, —ov) P(x)
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e ve 242k A A, x=xtusk yi=y+v (=1, 2, .. n)7F 2 Zeltt. o=
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=9 307 AXTH= e a8dE S A, felatE=/A neds
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i—sm Yok, B HAG FANIBE ABYF Ti(=w-hy)) & P g ey
£ A5 Fare $(1989)°] A58 U Hlojelo] 2 ()% A 83k} &
242 o] A5 23} Fare 5(1989)9141 9} & $AATE AT

3) Seiford and Zhu(2002)&
Wy, <wel g The3} o] 27 m gk =
o et Ak s,
n
A@)elN 2o =10|BZ iP<y*oln], y*& (ASh) falitEEe] Hrjgtoz 74
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g wgjolth, adH 7} (Ae)) FANEE 7hed Hagon TAE WEd A
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2. Hlo]Ed
7199 R SE A BAE SAN R} U el 490l 38
Sk, 531 B FS AeEo] T RYe) T2 AFHOR o
& A 913 A8 (proxy) & AF3 2@ Bast glek. olFe) JAH
PR AT ek Ada R RO AEE S8 AT,
719e] 4oHe P B S e BNERE 4S5 9L Rl

o
Berger, Cummins®} Weiss(1997)& 48 F7F7F4 2% (modified value
added approach)= AAISHHA HIMH]|AE FJZ.:ELJ?%FJ (risk pooling and
bearing service), AF-*H] 2 (financial service) 2 $717]% (intermediation) %
Al 4R ] 718 7152 TSt T AT e Blaave] 9 Al FAE| A 7]
Yehll = AHEE24] 2A<Es 9 (loss incurred)# 5717152 tl83k= A
Al FAA M Hinvested assets) S 242 A|AISEATE S2luet BEskdel &
ST B AgATE0] FE SRR 7128k AAEET T
A mol e Bt HolH 9] A& Qlate] E7talatA AlgHA]
3] 9}

E A e £ 2 2AG FURAR ()9 -EAHY,)
A EASAL] AEER APt FUEIRE Al
© WA AFEATH FUEIA RS AA A ov A

A EASE AEES F9s] Heixe A8 ARt Felek=t 5
=2 3|Ate] A2 A ()2 AR el & Bl () o2 772 Ut
3 AL 0 A APt A BB Wl TR (v) & A S

Q] aloleln @ 4 gl AWRAI ] faNERS Sula)

rx tlo o U

40 {AE

s do
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g 9jolh E A TAQ FA A B ol & FEAH - kS B3 A AE &8

Apke] 40} 7] £33 AFAES Zestn, REAIAAlE 7] F33 A

] (front-loading expenses) 2 Q& 244 &al|7 E7198t). t$o] KA

ofo] BebvhlE A % sfofoly HgE sleAdo] w2, dAo] o|FE

(1990)& B3 Zehdvhe] 8 YQloz Ay s|rle] dd7d Azt AAAK]

ey 9 daggdsd] b AA] 2 58 F52 A 45t gl wabA
"

T3 -l fado]l HAGHAAMY FaltEEolehd,

B 3|Ate] Batgks oA op7|H = felitEEeltt diEsdaS AeA
(2006)014 AHeE 239 faltEEEA Y] T4 (FF)
o] FAE TEE FE o = AFolvt. 9 37t BEd g Al thsle
LG 7ol whet A= tEFAtel S A7 W83t o] 397t BIFse A
BE tiEA sk Hl8S] &M E falEER & 5 ik ey tiso]
g o= 7] A% E tEFdad WA st e daol
= £ &

R ]

AT 213 dlofH e BaNdde] BA% A28} AR 5] o] BA
YHOA 53 & FE15Y FEEAYEA S 88 A
AA717He FY20039 58] FY200697H] 470d 02 Asith. dlo| e &4
AL =ol7] sl H2ol AYEHIAAY B M&A T F22S AXW
AAAG d2d F7F dA o2 vl AV A stz el AR S VERY
1 JE AHEFEIARE AEAet. 2 AR FY2005d 3 FY20063- 24 2071
A}, FY20043 3 FY20039-2 22 1970, 1870A T B4t Aol 2359}

B AFoM AMge 2R} FRlEe 718 SAFE v (F DI} 2t}

x o e
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T & A% (FY) BT (FHE) ZTHEA} gt 223k
2006 | 4,197,859 (51.8) | 6,256,052.5 | 25,246,095 |156,749
FIEFE(y)

2003 | 2,764,421 4,705,112.7 18,263,408 81,145
2006 |10,121,062 (20.4) | 20,452,705.5 | 86,620,048 88,680

A4 Y9)
2003 | 8,401,410 17,326,057.1 70,221,104 | 43,626
g8 | 2006 | 1,360,263 (13.4) 2,547,574 .4 10,212,633 26,085
SF32(by) 2003 | 1,199,235 2,240,369.0 8,409,240 2,749
geEds | 2006 76,027 | (-19.3) 204,928.9 896,115 21
A (by) 2003 94,310 342,766.3 999,615 9
2006 1,334 (-6.4) 1,806.6 0,641 124

?:}Zl%_(x])

2003 1,426 1,911.8 6,314 58
2006 7,076 | (-15.0) 8,624.7 32,332 97

o= (x)
2003 8,293 11,409.2 33,632 106
2006 941,681 (10.3) | 2,004,588.6 8,754,385 25,674

TR (x)
2003 853,439 2.,487,068.4 10,035,676 7,746
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a 54 FY2006 FY2005 FY2004 FY2003

HEAL fral BCC -l BCC fral BCC fral BCC

i

1 1.0000 | 1.1642 | 1.0000 | 1.2254 | 1.0000 | 1.1291 | 1.0000 | 1.0545

a 2 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000

3 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000

4 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0108 | 1.3020

5 1.0118 | 1.1895 | 1.0000 | 1.0000 - - - -

6 1.0046 | 14519 | 1.0016 | 1.3315 | 1.0000 | 1.0000 | 1.0000 | 1.0000

b 7 1.0036 | 14274 | 1.0037 | 15160 | 1.0000 | 1.0000 | 1.0000 | 1.0000

8 1.0000 | 1.1091 | 1.0000 | 1.0000 | 1.0026 | 1.1597 | 1.0000 | 1.2059

9 10115 | 14915 | 1.0110 | 1.1964 | 1.0050 | 1.0595 | 1.0000 | 1.0000

10 1.0000 | 1.0000 | 1.0023 | 12252 | 1.0053 | 1.2010 | 1.0012 | 1.3793

1 1.0046 | 12255 | 1.0000 | 1.1156 | 1.0000 | 1.0764 | 1.0000 | 1.0000

12 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000

13 1.0159 | 16327 | 1.0050 | 14009 | 1.0000 | 1.3450 | 1.0073 | 1.6166

14 1.0005 | 1.6648 | 1.0000 | 1.0000 | 1.0004 | 1.1252 | 1.0000 | 1.7670

15 1.0000 | 1.5742 | 1.0000 | 1.3276 | 1.0000 | 1.3686 | 1.0000 | 1.2996

d 16 1.0002 | 35844 | 1.0000 | 1.7260 | 1.0000 | 2.3990 | 1.0000 | 2.0121

17 1.0000 | 2.3530 | 1.0000 | 1.9994 | 1.0000 | 1.0000 | 1.0000 | 1.0000

18 1.0000 | 1.0606 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000

19 1.0000 | 1.0000 | 1.0000 | 1.3800 | 1.0000 | 1.8878 - -

20 1.0063 | 1.8787 | 1.0000 | 1.1083 | 1.0000 | 1.0000 | 1.0000 | 1.2268

ki 1.0030 | 14404 | 1.0012 | 1.2276 | 1.0008 | 1.1975 | 1.0011 | 1.2147

FEAA 0.0048 | 06212 | 0.0027 | 02756 | 0.0017 | 0.3626 | 0.0030 | 0.3053
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Abstract

Firms, in general, produce not only desirable outputs, but also undesirable
outputs such as toxic wastes and pollutants. While the standard DEA has been
widely used employing only desirable outputs to measure firms” efficiency, modified
DEAs were developed to simultaneously deal with both desirable and undesirable
outputs of the firm. This paper analyzes and compares the efficiency of life
insurance companies using the standard DEA as well as a modified DEA model
considering undesirable outputs: lapse and surrender refunds and loan loss reserve.

The empirical results show that the number of efficient life insurance companies
between the two models is different from year to year. In the meantime, the results
find that the performance gap between efficient groups and inefficient groups has
widened in both models, as time goes by. The results show, in particular, that small
to mid-sized domestic life insurance companies are losing their competitive edge
over foreign life insurance companies. In sum, such quite different empirical results
between two models implicitly tell us that closer attention should be paid to

undesirable outputs in the efficiency analysis of firms.

% Key word: DEA, efficiency, life insurance company, undesirable outputs
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