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4w e @ aw | en
5 oly EW oly EW
f;l ; ;§ || e e 2718
1991 |19,377 - 20.8% | 4,730 - 31.8% | 24,107 - 80.4% | 19.6%
1992 |22,641 - 16.8% | 5,781 - 22.2% 128,422 18% | 79.7% | 20.3%
1993 |24,053 - 6.2% | 6,780 - 17.3% 130,834| 8.5% | 78.0% | 22.0%
1994 |27,749 - 15.4% | 8,313 - 26.6% 1 36,063|17.0% | 76.9% | 23.1%
1995 | 35,288 - 27.2% 110,924 - 31.4% 146,212 28.1% | 76.4% | 23.6%
1996 |38,163 - 8.1% |13,466 - 23.3% 151,630 11.7% | 73.9% | 26.1%
1997 148,956 - 28.3% 116,318 - 21.2% 165,274 26.4% | 75.0% | 25.0%
1998 |46,390 = -5.2% (14,254 - |-12.7%60,644 | -7.1% | 76.5% | 23.5%

1999 |41,695| 5,061 | 0.8% [14,452| 370 | 4.0% |56,147|-7.4% | 83.3% | 16.7%

2000 |46,671| 4,983 |10.5% (16,478 | 365 |13.6% |63,149|12.5% | 81.8% | 18.2%

2001 |41,584| 5,780 | -8.3% (18,420 285 |11.1% |60,004| -5.0% | 78.9% | 21.1%

2002 |44,091| 4,976 | 3.6% |20,181| 444 |10.3% |64,272| 7.1% |76.3% | 23.7%

2003 |45,755| 4,637 | 2.7% |20,887| 492 | 3.7% 70.2% | 29.8%
2004 147,324 6,426 | 6.7% |22.661| 558 | 8.5% 69.8% | 30.2%
A - - 8.9% - - [14.15%| - 10% | 77.1% | 22.3%
1997 o4

AR 17.6% 24.8% 18.9%

1998 o]%

g 1.6% 5.5% 2.5%
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(E 3) MHEHAE AIRERE(20054 322
(9] A9 %, %p)
FY 04 FY 03 sz
3] A A

FYEFEE| Hdfe |FYEYE| A& |FYEEE| B | dhE
g 94,948 17.7 | 93.871 18.6 1,077 1.1 | 209
dejet= 20,321 3.8 | 21,249 421 A927| nd4 | 104
A4 184,541 34.3 | 182,634 36.2 1,907 1.0 A19
5 3 14,053 2.6 | 12,208 24 1844 15.1 0.2
I B 88,890 16.5 | 86,338 171 2,552 3.0 | A06
=4 7 3,266 06| 2861 0.6 406 14.2 0.0
A% 15,360 29| 14,302 2.8 1,058 74 0.1
g 7 3,180 06| 2,637 0.5 543 | 20.6 0.1
7z 9,805 1.8 | 9505 1.9 300 32 | 201
S K 14,174 2.6 | 13211 2.6 963 7.3 0.0
K B 897 0.2 227 0.0 670 | 295.8 0.2
5 ¥ 4,486 0.8 | 3,378 0.7 1,108 | 328 0.1
T % 15,405 29| 14,390 2.9 1,015 7.1 0.0
v Egjo] = 10,914 20| 6,632 1.3 4.282| 646 0.7
PCA 1,970 04| 1.381 0.3 589 | 42.7 0.1
il 926 0.2 811 0.2 115 14.2 0.0
Tagy 8,740 1.6 | 7417 1.5 1,323 17.8 0.1
ING 24,241 45| 16.866 33| 7376| 437 1.2
3 v 2,199 04 | 1,337 0.3 862 | 645 0.1
g o] 1} 2,475 05| 2331 0.5 145 6.2 0.0
AIA 14,131 26| 9207 1.8 | 4924 | 535 0.8
g = 3 0.0 7 0.0 A AB0.8 0.0
SH&C 2,582 0.5 1,128 0.2 1454 | 128.9 0.3

WA & 80.7 81.2

A2 8.3 8.0

A & 11.0 10.7
= A 537,506 | 100.0 | 503,925 | 100.0 | 33.581 6.7 0.0

,TEEEAYE,, 2005. 6.



(3 3)olA AN sz B EAAIES] W - o =APE AP f6(2005. 39, <+
AEEE 7E)S AFEA, YWFAE 80.7%, $RAE 8.3%, =AM 11%2

AZRFES AA st Yok BEAME AGHFES AR EA, Ao
34.3%, digHAmgol 17.7%, nBAHe] 16.5%5 A5t 49 37MAE AAA|
9] 68.5%% AA8te] I A H53HE VER 2 sict.

AHEIAG A TES AR 71E sl g-s] 4 (HHD = 545
B 20002 do] F5(concentrated)® AE1E Holx e}, o]2gh A4S
T4 A EAALY] B & FE A gt A5 S (flight to quality) 6 2=
g HAke] AR o] Fgsted AT Er sk Ao R sjAEn. 1
2 o]y et AR TGS 2001dS AR AA) hslE= dAAdS Hola 9)
<t o= =A BEAR A& S7FA ) Hdo] & Ao = A HT

3. H{Atolo| Chezlut 9 ML s o)

e

1990 o] 5 FF-of Hadakiel thgh sl A3} s5dAd, sS4
3} 5o Flel wet peluete] HAAgS Anta @7o] WstE stolsklt
WA R1E2] Ak 7‘1?:1%}‘?‘%2%]4.7} g3} 22 AxE 1 BPFEe] 7HAA S
7 dAA oz AAEG B Hekqle] AEAA = AR A A
AR GO A3g w AFARE T4 ARA AEAA R ASE

1987 o= AL I} X1ES 5183 o] F AGTAR = S (BAA Fa
AAAI=(ENT)HA], 1997), AEAAIGe] 36 7181993 o] F), S HAA
o] 3-8( 1993Lﬂ~1997bﬂ) HAFNA} EfArgd 2 Z@AGA] A
(1998) sz thel7hde] M =it Bad7hA Aqslt Alfd 1994

°]x9] —r?/l‘%ﬂ‘r HAREAAE ARl 571 VIRE 288 RE HAApL L&

1) HHIZ} 1,000 vgte]®d A4 (unconcentrated), 1,000~1,800°]% tha 3
(moderately concentrated), 1,800& Z#}s 3 Z-(concentrated)® Al7goZ g},
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How g Ahes % BYALAAR Ao} fort 19944 49 olF
R A, HLIE SE DR R A, el wgiA %
R3S Ao A S b el s R S0
AekArse) olo] Zuis) A BEAEe] A BEREe] 487 BE AL B
YArEe) AYELYE ATAYIE R0l HV1% stglont, B 434 2o

ﬁﬁm
> L

St 9% gl BYE 59 el e 4 s ATl 345 o
Bt atgo] WS stk @1 20039 89 AlE WG] Al
& uYAK) 1

o] AR ohde} 554k A9 A& Azlen 28 &

e 4 SEeEed=sAAY 53 AFgAgA= solvency marg]n)a: =4
(19984 39)3t AlkAl Bs A& nldsta A7l F kst R AE =
7le Azt A& HE F = A 7|18 3] (prompt corrective action) & T
STt ek fH=EAAIY Fag WskE AL AAk-8-1ts SHolA ZAJE
H

A
A2l (positive system)ollA] Wl AE]E. A|2Hl (negative system) S Z2] HZ

4 W5E 5 5 Uk = 9 - AFEAnE AR, A AR =51(1995
W 49) 2 (20001 49) 9 A § B THASEH20024 39) & A3
o ug A% clEe ABe Sl PO 2 1AL

ge4e &3] AFEE A (resource used)el thall AdE <] (benefits
realized) ¥ AAE /FdOo 2 olalE]a ST}, ZA|SHE ouloxe] F&4dL 3+
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o A0S ol galel Hrhde] A& A5S ) B8do] BTk Peleit
weh Dbed Al A ARG ) 184 e 44T ¢

A Bad 7iaa A 284 Jdor Eefste] Azsie] &
A5k, o) A gke] B854 Hd<] 7121M]8-(opportunity cost)®] 7Hd
gletolut oA g ehe] of v wate ARl &4 g e
al

AUl A onle] Huld 264 4L Farell(1957)°] Debreu(1951)<}
Koopmans(1951)2] @tol] 71238t th5-F9E (multiple inputs) 7199 &&
A= A Flo] Aoyt 1970d ) Hol| o]2eiAof FES WA H QI
Farell > 47149 642 71E8E% (technical efficiency) ¥} w8 &4
(allocative efficiency)®] F 7IEo2 wElste] AR 7R &2 T3
FYPaastA A I 5) 58S YeRlH, BT84 T 7H4 st
A HA Q&0 AT Ul e Ao 2 Fosisitt. 71«8 &3 viia
49 B8 eSS AAAY 58 (economic efficiency) 2 1|88/ (cost
efficiency) |2t B eJsti=tl &3] H|-&-2} £ 9] v]&=E FA|H). o] &4
o] 7= ZHE o] (frontier) 3ol ©g B&4 7i'dolet gt

ZAE]o] <ol gt 849 S 2 vnd FHP| AlEH k=t AA 2}

-
2
A8 (linear programming)®ll 2]&3shH &2 ZHE|
(econometrics) el &g}, o] =FoMe 3H4 =
o] &3l BE&AS St

Farell(1957)¢] Z2lgt £&4d9] 7dS FAF oz Ayl v 2t} 7|&

[¢}
TE92 4T EE A 7K A Adeas AR 711 (input

el e AE fot] TS

o]
=
&2 239t} 183 7148584 (technical

-11-
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efficiency)2 THA| TFREEE%] (scale efficiency) ¥ £471& &5 (pure technical

efficiency) &2 #2]2 4 vk FREEAFLS 7149 #27F HAHE JEQ7E

SHohs Ao ARIA #AM Ao AitEE PR ST AT e

A e FedlA AFEe TRt FEEHA A (constant returns to

scale) 9 TFEEEFo] AU 19 @2 7RIt 47 |EE892 71Eae4
A TRESF Y] EHE A FE FoHT}.

TA Z2 O (DEA) o3 B84 S48 ARG A9 a5 Faio
e 4= gtk TR gk 23 B (CRS) R¥L a3 22 2oz Yehd
Aok, WA FdEY 7t Kool 4hEE9] #7F Mol 7|9 (S AHEA ehe],
DMU)®| 75 Ne.& 7 & 75 ifa) A AT (7199) = 22 % E‘”%ﬂry.

=2 Yepolith, mbd FYE matrix Xe (KXNJOZ /9% 1

matrix Y= IMXN] 2 735, ApA% w9 (DMU)= N7jolth, ‘L}F/Vﬂ e
e el FYE d¥] A== vles Sugels H4 7F5A (optimal
weight) = the] 78H2 0= FAETh

4> le

m,.(u"y;) (1)
subject to V' X =1
uy—Vvx<0,j=1,2, -, N
u,v=0

A3 A€ (linear programming) 219] A& (duality) & ©l-&3ld FUE 5
2 B84 21(E% envelopment) &2 YER|H,

m .0 (2)
subject to —Y,+YA=0
0%, —XA=>0
A=0

-12-



o7|A 6= 2Ze(scalar) A IR JAARE TS (71) 2] B&A AlolH A
£ (INx1) %5 dEjo|t}, 67} 1Y Zfoll= idA] A A S/} 7|8 oz &
£ o] ZE|o] Aol AX TS ofngitt.

Tt ol w3t FE7PA(VRS) RS = uigh

FEEH (CRS) 2]
Convexity A<k N A= 1S F7lslo] oha3 22 4oz % E

m. 0 (3)
subject to —Yy,+YA=0
0%, —XA>0
N A=1
A>0

A2 (productivity) #F E-841 (efficiency) S €3] L3 oJn| 2 2ro]31 45
o] AL8-E} a2y o] = E LM S Caves et al.(1982a, 1982b)e] A<t
g+ Malmquist A157(index) & AH&-ste] g e]gt 7id-& ARESFITE Caves et al.
< Malmquist(1953)7} #A|AIg A3 (distance function) = AW & S35t
A4, Shephard(1970)¢F Fare(1988)& Farell(1957)9] 71&4 f&4
(technical efficiency) @ Caves 5] A3 Agjghrelel WAt #AIE S8}
3 587 Wskefficient change) <} 71&# 8k (technical change)2] E3t& o] 7]
P E Malmquist A& Folstdtt. & S 384 WstE Yehy
+ Malmquist A% 7I<sH8E YElll = Malmquist #5¢ 7]sh4
(geometric mean) 2.2 =331 th Malmquist A4 2] A& s d 215 (panel
data)E o]&3ste] 7t Aol 34 i 719 (57 S xR e o] Aatidol
A=7193 vlaste] drpg 2lo| & FSEA (Ee4) ok A=rd (ZHE)E
o] Ao vlste] Gupt | A=A (7182 E AL =E AlAsk=t] Ut

ol
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>~1

Malmquist B42Hd AFE FAFo 2 dgstd v 2o, FEAF
(quantity index)E Azl (distance function)®] Hl&=Z AlLlels WS Hx
= A Malmquist(1953)¢] &< ©]-8-3t] Shephard(1970)} Fare(1988)
£ A3 A& (S)H AHEE AT (D'O(X, ¥y): output distance
function) S o2} o] o3}t

P

S=,y): xEyE AN 95 4

D'OX, y)=inf{d:(x, y'/8)= S}
= (up{f: (X, oy)eS})—1 (5)
D'OX, y)<1

o714 Az|Ed e FYEo] WH xtZ Fol7l Ada A AEE v y'o 3
t1v]-&8(maximum proportional expansion)®] A= Aol AYiksh -4
7164 EAL AndTt. t7]e] i€ slA t+17]9 FUED} AEEEX

y' ol 7FedlEZ (feasible) dHe AHEE-2] #ujH]& ¥ 8 (maximal proportional
changes in outputs) = T2 72|3r= SHEH.

DtO(XHl, yﬁl):ir\'f{ﬁ:(XtH yt+1/0 (6)

Caves et al.(1982a, 1982b)-2 A <] ¥IstE Sy ot= 7|9 t+17]9 A=
& F4 Malmquist A5 22} o3 2] gttt

M'CCD=D'OX "' y'")/D'O(X, y) )
t+1

M''ccD=D'"0o(x ",y ")/D""OK, y) (8)

webd t7]2ht+1719] 715197 Malmauist 44 A= Thes} o] Belgley.
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MO(XI+1 yt+1 Xt yt)*
[(D'Ox "y /DO, y) (D o y /Do, yN]Y
t+1

=D"'ox' ", y'")/D'OK, y' ><[(DO iy /Do yh)

> <D1+lo( t+1 1+1 /D1+lo X y))] (9)
o]} 22 Malmquist A4 X4+ BHA] &8 W3} efficiency change) <} 32
gEjo] M3} (7]& W3} frontier change) & F2] 7F535}}.

MO( t+1 y1+1 t yl)*DtJrlO( t+1 (+l /DOX y)
[(DO( t+1 t+1 /Dt+1o t+1 [H))(DOX y /DIHOX y))] (10)

oA BEA Wske BaE Aol A Ao A7eA 2E e v
2 ="l

ot

7]@@9_} [(DO t+1 t+1 /DtHO(XtH, t+1>)
X (D'O(X' | y)/D‘”Ox yN]”

Malmquist B4H%1 B84 Hstavel e o] Mslane] 538 as &
244 (total factor productivity) o] 2kl % sF=H|, Malmquist A42H A7}
BT} 2 7ole A S7HE onlet AL A7t 150 22 A9
A e HEE ofn]eitt,

— 110

rlr
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DEA(data envelopment analysis)& ©]-83t &&4 S4< 93t A5 A7+
Charnes et al.(1978)¢] Farrell(1957)¢] & &4 70 (efficiency

frontier) = TYste] H]ge|22e] &4 A=E S9sP] $1s

A2 (linear programming) S A7H3 o] HZolt”, o]F DEA 7|H& ¢
W, AY3AL, B T vy QA B4 e $8H9eH,
Sherman - Gold(1985)7} &32] &84 Aol DEA 7IH< A& &&3 o] %

571 F84 BAHox ﬂ‘ﬂq-ﬂé}ﬂ] AHEE AL Tt

elvete] 2Patdle] B840 Wrlstk=tl o] DEA 71+

Az FE4] (1991)9] ﬂ?—% £ T et SP99RY AR PIHeE
DEA 7I'{& o] 83 o]+ B2 F& A5} o] FoA| 1 Sint.

2ygArle] &84 A DEAS £F% Frontier’]Wol AMH-E AtE
Cummins - Weiss(1993)7} &4 Frontier?|" & A8t vl=9] Es|HAqt
04«] BEA 4ol Agolth. L ¥ Fecher et al.(1993)2 &t~ HE4lkde] &
&4 49 DEA®F &E4 Frontier”"< &Ale] AR89 th. Cummins et
al. (1996)9— olgg]o} HEAge] EAd DEA7IHE S AH8sle] &4 48}

%th. Donni - Fecher(1997)= OECD 719 =7Fe< o2 Hailel &8
’dE& DEASH &E4 Frontier’|" 2.2 F4814 T Cummins - Zi(1998)+= Pl
Agmiy_z‘ﬂ/\kﬁﬁ. Ao 2 74]3(}73;1];4 H/qu. DEA &4 2 H]_u_o}oﬂ otq ]zgl
(1996)2 DEA7I" & o]-&3to] w|= &l @qiede] B84 S4sth A%
T AFR(1999)2 59 S| @a s o2 DEAS &54 Frontier” ™

2) Charnes, A., W. W. Cooper and E. Rhodes, "Measuring the Efficiency of
Decision Making Units", European Journal of Operational Research, Vol.2,
1978.
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= AHESl] 84S BARI A AT - o3t - AEH(2001)2

HEEMA T84 AL WsE DEAYE Malmquist A4Hd A
e 0171 (2001)¢] 7= =l S E A
F31E 24 (input ori ented) DEA7] =3 /\}9%}01 eSS %44'5}91

R
v
kA
<
oy
. offl
Hoi'
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W 2370AF, 20041 2370Ate|}. GGE 4yl w2 Fujoll A G T A E AL
Axd PEFELAS 19914 0.700, 19924 0.629, 19934 0.743& 7123k o]
% 1994904 1997d9] 717kl 0.6 ©]3H0.516, 0.581, 0.565, 0.435,
0.435) & A&3lo] 7|53l akdAnte] a&4o] A ogstd FdS Yepi e
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o] RS ¢ AAE FAHT o] = Q97| o] F A 1A} YW EHAAL F224
S zga 28 990 GAEY WAL} IAAE 199997} 200034 7]
53 32§ AR FR o] AR Kot AR dAs = o 1 Ay
671 ﬁ“él‘i‘“}ﬂ ¢ frﬂ‘:* T XﬂZi} TS 28t ol Fxx24

N rlo

o] 31 2001'de] AAAA HHEE/do] ZA FF0.805)F AHEE geldnt.
2002419 7l=a &40l ﬁﬂ] —8—(0 492) o] ¢-= 9]=A ol H]sle] WAL TR
&40 A & (FHYTR) Aol Afrohe AHE EAHETH

NS EEAE TR, TR, SFAR Belste] vl - BABle] B Az, 1994
d o] dell= Fu - 9ARE 2 Fol7} glglent 19954 o] % 20047 A 713t
o] Ax =A AYHEAALY] HHF 7E=E &40 U A HIALe] 7|EF AR
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A A X ngGo} A0 gx%x% ﬂtma ]?‘;}

Sl A7 28R oI, A% PR nXA] £ Aos TR
o3t 48k 3 (increasing returns to scale) &l oJ™, A4 2.5 Z3}g 749
= TR gk =847 (decreasing returns to scale) e o] RS YERAT
TREEEAN L 7|88 (technical efficiency) ol TF71EE&E4 (pure
technical efficiency)< Eelsle] SHET. 71E8&42] Alol7} TR 4| &
I QA 32 T|EA Aol o ot ZRIAE TA T A= PR AA At &
7)1 gYEYg 2 Aoz BAREIU(E 5, 6) 32). o7 E8e Y FRE
4 Bl YA FUARE die AR e HEkH o R EEA
o] @] 2 Ao AU wEbA S EFAL 94??74]94 SA A Bloju
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L2 2 o

g
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19911 199211993 (1994 1995+ | 1996+ | 1997+ [1998' 1999 | 20001 |2001d| 2002 {2003 {20041

TAF 0.684 | 0.600{0.727 [0.471 | 0.460 | 0.523 | 0.462 [0.563 |0.592 | 0.531 [ 0.762 | 0.189|0.366 | 0.559

&4 0.75410.62710.769 | 0.687 | 0.643 | 0.378 [0.738 | 0.607 | 0.479 |0.614 | 0.534 | 0.408 |0.735 | 0.779

9=A+0.701 | 0.745{0.775 [0.463 | 1.000| 1.000 | 0.961 {0.947 |0.627 {0.598 {0.917 0.750|0.940 | 0.973

%7 10.700]0.62910.743 |0.516 | 0.581 | 0.565 | 0.435 0.638 | 0.589 | 0.561 | 0.805 | 0.422|0.630 | 0.742

6) o] =T ] A A e AHEAAE FRESHS T4 2o B2d SRy
A} thEo] fFRd thEk =34 7 (decreasing returns to scale) < YER L & Ao
= BAdn

-20-



(

19911119921 |1993 {1994 1995+ | 1996+ | 1997+ 1998 1999 |20001d 12001 |2002 {2003 [20041
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5) AITT FRREN
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24 0,987 10.73610.909 [0.977 | 0.752 | 0.531 {0,932 0.858 |0.843 |0.994 | 0.869 | 0.408 | 0.842 | 0.812

2]=AH 0.890 10.745 10.811 10.520 | 1.000 | 1.000 | 0.961|0.947 |0.903 |0.806 | 0.917 | 0.818{0.975 | 0.973

W 10.914]0.73210.842 1 0.8610.8220.704 [0.796 | 0.817 | 0.803 | 0.800 | 0.865| 0.476|0.703 | 0.884

1991{19921|1993+ | 1994+ 19954 1996+ {1997 1998+ {1999+ | 2000 | 2001 12002+ |2003d [2004+

A1 0.763 | 0.839 | 0.887 | 0.548 | 0.604 | 0.759 | 0.721 | 0.765 | 0.795 | 0.636 | 0.928 | 0.768 | 0.808 | 0.652
A 0.761 | 0.832 | 0.845 | 0.692 | 0.828 | 0.661 | 0.797 | 0.724 | 0.527 | 0.616 | 0.662 | 1.000 | 0.891 | 0.951
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AT [0.758 | 0.863 | 0.888 | 0.633 | 0.712 | 0.775 | 0.541 [ 0.790 | 0.737 | 0.642 | 0.933 | 0.881 | 0.876 | 0.825
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OE 2 NER 128 7 egEY

1.200

7] 1.000
= 0.800
S8
o
= 0.600
A

o

0.400

0.200 =t

0
19924 19944 1996 19984 20004 20024 20044 o
ffffff 9304

2415714 F292

(EDANSER 128 =7 |s2EY

19914 199241993+ {19941 (1995411996 | 199711998 (1999 |2000% | 2001 | 20021 2003|2004+

0.716 | 0.842 | 0.857 | 0.519 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 0.715 | 1.000 | 0.805 | 0.667 | 1.000

0.8300.905|0.914 | 0.712 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 0.750 | 1.000 | 0.883 | 0.800 | 0.918

F2%AH 0.744 10.855 | 0.883 | 0.619 | 0.660 | 0.734 | 0.740 | 0.754 | 0.677 | 0.608 | 0.913 | 0.881 | 0.898 | 0.777

<_E 8> Ale-X—Lﬁ_ H.EI:H 'F]LL%A'[

1991{19921|1993+ | 1994 19954 1996+ {1997 1998|1999+ |2000% | 2001 2002+ |2003 |2004+

0.95410.999 | 1.000 | 0.998 | 0.563 | 0.941 | 0.806 | 0.701 | 0.882 | 0.958 | 0.828 | 0.293 | 0.430 | 0.857

0.9370.868 | 0.983 | 0.912 | 0.719 | 0.960 | 0.741 | 0.713 | 0.723 | 0.823 | 0.897 | 0.326 | 0.442 | 0.885

294 0,910 0.707 [0.816 | 0.852 | 0.840 | 0.658 | 0.772 | 0.839 | 0.821 | 0.793 | 0.856 | 0.570 | 0.822 | 0.887
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A F0 AR (total factor productivity) & Malmquist BAHIAFE &
slo] Wslabg S 24 = =, Malmquist AAH A= oA 84 ¥gta
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Heivpetod7 H17H HM1=

(£ 9) Malmaquist A4+ Bi5}: 199314~2004'H

A= aedwst | ZdEes) | egvleds (FREeYNE FAMIHE
1993~1994 0.989 1.581 0.901 1.098 1.564
1994~1995 1.414 0.387 1.103 1.282 0.547
1995~1996 1.179 0.728 1.055 1.117 0.858
1996~1997 0.695 1.500 0.915 0.760 1.042
1997~1998 1.362 0.549 1.079 1.262 0.747
1998~1999 0.539 1.906 0.998 0.540 1.026
1999~2000 1.199 0.960 0.855 1.402 1.151
2000~2001 1.430 0.653 1.182 1.210 0.934
2001~2002 0.879 1.273 0.998 0.881 1.119
2002~2003 1.111 0.933 0.955 1.163 1.036
2003~2004 0.817 1.116 1.040 0.785 0.912

H 1.013 0.952 1.003 1.010 0.964

119943t 20059 9] AV S Blwste] A& Aael. Fd-L 7|shEE .
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H ity st 1993~2004

A | meddEl | ZdEo¥s | egvledEl | TRESYHS | e
1 1.059 0.962 1.000 1.059 1.019
2 0.990 1.056 1.000 0.990 1.045
3 1.025 1.090 1.000 1.025 1.118
4 0.930 1.120 0.958 097 1.042
5 1.034 0.914 1.027 1.007 0.945
6 1.075 0.866 1.006 1.068 0.931
7 0.910 1.054 0.986 0.922 0.959
8 1.059 0.930 1.057 1.002 0.985
9 0.918 1.023 1.000 0.918 0.939
10 1.055 0.951 1.000 1.055 1.004
11 1.000 1.053 1.000 1.000 1.053
12 1.000 0.925 1.000 1.000 0.925
13 1.077 0.900 1.000 1.077 0.970
14 1.013 0.912 1.000 1.013 0.923
15 1.001 0.899 1.008 0.992 0.900
16 1.168 0.844 1.035 1.128 0.985
17 1.000 0.738 1.000 1.000 0.738
18 0.998 0.998 1.000 0.998 0.996
19 0.986 0.934 0.991 0.995 0.921
20 1.000 1.004 1.000 1.000 1.004
21 1.000 0.902 1.000 1.000 0.902
A 1.013 0.952 1.003 1.010 0.964
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Abstract

This article measures productivity growth and efficiency change in Korean life
insurance industry since the 1991 financial year. DEA and Malmquist productivity
index were used to measure efficiency and productivity. To measure productivity
and efficiency, both operation income from insurance operations and investment
income from investment activities were chosen as output variables, while both
operation expense from insurance operations and operation expense from
investment activities were chosen as input variables.

According to analyses on efficiency and productivity, efficiencies in the Korean life
insurance industry has dropped a lot before the financial crisis in 1997, and these
low efficiencies has resulted in two times restructuring of the life insurance industry
led by the government after the financial crisis. However, overall efficiencies of the
industry has risen during recent two years, for the year 2003 the efficiency was
0.630 and for the year 2004 the efficiency was 0.742, respectively. For the period
from 1993 to 2004 productivity growth had dropped 5.6%, of which efficiency
change had risen 1.3% but frontier change has dropped 4.8%.

Foreign owned insurance companies expanded their market shares due to
superior technical efficiency, especially in scale efficiency, compared to domestic
insurance companies. The difference in market shares between large companies and
small and mid-sized companies which consist of both domestic and foreign
companies has narrowed recently due to progress in both pure-technical and scale
efficiencies led by foreign companies. Of the two effects, scale efficiency was
dominant. In conclusion, the Korean life insurance industry needs optimal
economies scale by curtailing overcapacity to maintain competitiveness in its

already opened domestic market.

% Key Words: productivity, insurance industry, life insurance industry, DEA,

frontier, efficiency, economies of scale
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1991119921993+ | 1994|1995 19961 {1997+ (1998 {1999+ [2000% | 2001 120021 |2003 [20041

/\J.o
17;\} 32.51|31.4828.64 | 28.63 | 29.26 | 29.72 | 32.60 | 30.44 | 36.13 | 41.22 | 40.39 | 38.78 | 35.81 | 33.86

PARe)
3;};1} 66.59 | 64.54160.30 | 59.73 | 61.27 | 63.90 | 67.20 | 72.16 | 75.21 | 80.96 | 77.44 | 74.98 | 70.76 | 67.43

}E}O
57];1} 78.93 | 75.65 | 70.77 | 69.68 | 69.44 | 71.56 | 73.49 | 78.72 | 82.10 | 87.80 | 85.06 | 82.76 | 79.05 | 76.55

1991119921993 (1994 1995+ | 1996+ | 1997+ 1998 1999 [20001d 2001|2002 2003|2004

0.710 | 0.842 | 0.856 | 0.519 | 0.563 | 0.941 | 0.806 | 0.701 | 0.882 | 0.709 | 0.828 | 0.236 | 0.178 | 0.857

0.790 | 0.773 | 0.897 | 0.624 | 0.719 | 0.960 | 0.741 | 0.713 | 0.723 | 0.642 | 0.897 | 0.288 | 0.287 | 0.815

FAYM 0683 | 0602 | 0.716 | 0.469 | 0.556 | 0.494 | 0.571 | 0.623 | 0.558 | 0.536 | 0.778 | 0.501 | 0.729 | 0.705
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