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Abstract :

Beacuse of the low interest rate and the risk of foreign investment, the life insurance
industry has been threatened by lossing from interest difference as well as exchang rate
for a long period of time. In addition, there are number of pressures such as slow

growth ratio of having insurance coverage - competitors’ competition ~ M&A from by

other companies and governmental supervision. The only way to survive in this
industry is to operate stablely and strengthen company’s solvency. Therefore, it is
important that how to operate efficiently and increase its productivity in order to
protect insureds. This research uses Window Analysis and Malmquist Productivity
Index in the Data Envelopment Analysis methodology to evaluate the performance of
eight life insurance companies in Taiwan from year 2009 to 2014. The BCG
performance matrix employed in this research has two dimensions: Technical
Efficiency and Total Factor Productivity. Base on this BCG matrix, there are three
findings. First, the most outstanding company concerning its respectively operation is
First-Aviva Life Insurance Co.Ltd. Second, the period from 2013 to 2014 is more
efficient relatively from the view of different accounting year. Finally, although the
inputs and outputs of the financial holding companies’ life insurance are more higher
than non-financial holding company, there is no significant difference between twice.
As a result, the financial holding companies increase their life insurances’ business
scale and diversification, but it isn’t significant helpful.

Key words : Life Insurance, Loss from Difference of Interest Rate, Loss from
Difference of Exchange-Rate, Window-DEA, Technical Efficiency,

Malmquist Productivity Index
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(- ) #m#»xF (Technical Efficiency, TE)
Farrell (1957) &4k » & B B AoaF hT & > 305 Pamed Ly tip
Pengd T o 2 FH AT E gk T oA R N B R

Leibenstein (1966 ) j PR RGP Mg dpe e r T o 2 2 H

Farrell #:¢ @8 awed f R 35 ¥ =4 & adlissed (Technical
Efficiency, TE) £ #% x5 (Price Efficiency, PE) -~ Himsedit & i
BF P RET > oaniEr 4 F R F > L EH:Aﬁ I Hpek
BT TR T R
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Farrell (1957) ™ rx @ & * # > £ (Deterministic Nonparametric
Approach) i {Fsef A L P B F &KL TR R F 2

Bt B BIEERE 0

3
@
&
B
=
g
i
&
[
A
o
7
&
La
[z
i<
—
3
_:3’3
w
N

(=) ¥ (Pure Technical Efficiency, PTE )
PR AT F e S ST F 0 AT A R E Y e

RECAFIS T b FRRFR R T RSB RERCT S 5 i F )

1

RS- ST
(= ) ##»eF (Scale Efficiency, SE)

RE2FhI B P NEHFE e R LT A GRET I LA v R
Bored ™ o e b s A AE N B BB o B REhe R EE G
B A H3F ¥ (Constant Return to Scale, CRS) » 2 B T 2L H-3R v T 2 $akesc
F(TE) "f o & RBARP T 2 S tpore sy (PTE) T 7 @RHOF - R
Borc S B30 1 o & P SRSt B i RHCIR P ek 0 F AR S )

%
LR AR TS 0 AT 37 BB RS AR PR LR iR -

AP TR G e B F A e A $7E 2 Farell #7572 CCR#55¢ o
(- ) Farrell #25%
Farrell # 1957 &% % — % [ The Measurement of Productive Efficiency |
WwE o RN AR IENEA NS EER A1 A ARG TR RS TR

A A1 smiE$] (Mathematical Programming ) $37 > o difr 2 & S Hcrx

% % % (Deterministic Non-parametric Efficiency Frontier) » 4% pLzxgpes 4
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Gadpdiel R NS 0 E R T R4 2k g # o Farrell

1. 2 A% % (ProductionFrontier) & d #F »zf el im4g & » @ »o

2. HEARHIHPF (Constant Returns to Scale, CRS) 3 4e— H =2 3 » »

el

MR- FEEW AT > BRI OHEH S “F“Fr

3. 2AFR AR+ (Convex) Rgh % - BEAFWME @ o
TAE - 4D (2008) MAI A RE  H- A 02 AL B mp

M3-1 ¢SS 2ad@dvam- 22 4- BEEAHAYVHFLNZE Kb | 7
ftfg o A REL AL LR AP MGT LS WA F - BRELY 22

PPEE o de Q8o Q) B EDEF Y 5 10 4SS AR 2 A

e

e

%P%ﬁ TOOQBRAG PRengief o d b 4a e A N T QB £ WA P B
0Q/0P %= PELengtjirscd » Barfrd = N L RgEer 4 4 % MPREYLS R

BEAREE AR o AN S ER AR SR L F XX PR

phud

Ao 2 A2 AN & SS pr g Qo FER R 2P 0 & Q) B
AAFAEL Q B OR/0Q > 7 A e o F DMU i * ek » 8L bidp %
P g F AR 0l R o orr PR RS R ALOR/0Q o S A S Lk
RS g i Herk S e ff 0 #r 0 P Bhehig ok £ 4 ORIOP - 4 e i #

FRiE R 2 o HP A0 F P whOR/IOP & e

O

Bl 3-1 i &1 i #2055 W

Tk S AE . P (2008)

26



(=) CCR #3¢
% Charnes ~ Cooper 2 Rhodes »* 1978 # #- Farrell (1957) sweF =i
BLARHE > T 2 - B e F RAIH5 0 R & T AR H03F B (Constant
Returns to Scale, CRS) * » 23 »¥7 518 & J1end & 2%k » ;f‘”ggi HEARD]
FO RN FE o2 AER BN BNE Cap S E > i DMU e

PFEF o @ 2 orF EET AP T o

DEA »c% e = bty b Wi B B sk B A 1 > it A7 11 67
;}Ei’]a&m: PLAY ,i\a%gﬁ'—lﬂ;&m; o S ﬁ‘ﬁv;;@'ﬁﬁaji‘}._,?;i&.
FRAAEIZF R A0 o ER RS o A E R e DMU H 4~

BANe L iR F o EaF el 1iE sy R enDMU P 5 e
HreFigdFla <0 w3l

CCR i3 Bk A T ARAF Y - » fj-}u{f» —HEegE AT EANE L HE
m’lg"]%f“’wmp{-‘% LE e F T L P o PR A
SHE A T AN RPARBIZ BF NP AT

Bk RBAFE =’ DUM 5 R BA-KE =9 ch- B> & B DMU #
P mIEH O ~nIE AL > Bl DMUK 22 7 & 40T

Zn: ufY

= (1)
Zv X K
XK Yk 20, i=1--,m, j=L--n

uk,vizo, i=1---,m,j=1---,n
1. CCR #&5 A5

7 B - @A K E = DMUK e Ek &% it 5 B 5% » &35 % DMUK
Boj flendi ri2 A0 Ll o @7 EkiE &L B ko5 DMUK

e Er=1o ik RRHRIL B E Uk 2 vik 3 # ke Ak o

P RE CCR 55 p gl E 4 (1995)
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N kv/ k
Zquj
_ =
m
D VX
i=1
S k
r
Zquj
=
m
D X
i=1

uk=2e>0, j=12,---,n

Max E,

s.t. <1, r=12,---,R

v >g>0, i=12,---,m

2. CCR & f24]H5d
EPENSAF IR L 1o T A AL R A L AR

KNk B o T~ e S R B L tdn e g8 R (4

A5 3

#=1) o FRANEA g

KK e, 3
Max hk:Z;,Uij 3)
j=
st. D viXf =1
i=1

iuyv;—ivikx;so, r=12,---,R
j=1 i=1

uf2e>0, j=12,n

Vik > e >0, I=12,---,m

FHMPTFEN 1 A LmE -8 e o FAN 1 AT
H o B oo
3. CCR % 5%

BALARGINC Y o FIR R B(men) ] 20 I3 B fe(mn+R+1) > B
AU AR BIBOFS S I 0N > R D r )Y B e(mn) o @ %Y

BN Y
":;’LE, i F 4;{_-:% o
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Min h, =9—g[isi+is}j .................................................. 4)
i=1

j=1

R
Y AX-0X{+s =0, i=12-m

r=1
R
r + k H
Z/IrYj -s/ =Y/, j=12:-n

420, r=12,---n
s,,sJ>O i=12,---,m,j=12,---,n

6 <1 P DMU 5 CCR f »c e

6 =1>isi-& si+2 2 0> B DMU % Farrell =5 > 2 2 & CCR »x 5 o
O =1>2si-2si+5 0> ) DMU 5 CCR #z -
= ~ DEA 2 {2 22i¢ * 25
DEA AR 38 % L RP ~ b 12 208 flie e g =6 + > DEA 2 $i%
3O L] R ARR WP AT (345 0 2004)
(- ) DEA 2 31 & 3[4
1. E- VAR B B NN o G TR R S TR £

Hoip it 2 FIHE -

3. WFFRIELEFTAETE T AT { SEE
4, wym A H e Ravp ity LB g B R RRL

5o el B iE (A5 1) 27— BALECR»EZ DD G AT

ek - FERRE TRPAEF L E 4 Sms o
6. 7 A& DMU 3 4e > 5 Dk~ 21 A 0E 5 i Bl R SORfE -

7. DEA 555 ¢ erjdicd AP REAL > PR ALARFBEE B L2 &

gL L oo
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(= ) DEA z_*4|32 %

1.

6.

ESPA 5 Bl m?ﬁ—'ﬁjgru. BT FE o TR E G A ERERFER

2R H 2 el FHARE > kAR o

DEA #5¢ th RAp o » § - X FH A AP »F @ 5 7 F AL
12 ¢ AR R Lebo @ LE B RF K -

PR RE AR 0 B

XFECREEI CIRCEZANA RSB FNEETERE
[ERTER - BN AR :':faiﬁ—ftﬁ LEG BN

PrBENEE B ERBERINEAAR R o

3

(=) DEA 2 @& * 42 &

Golany and Roll (1989) #& MiDEAME * #2 5 G2 IR 4 > 0k sLi- 2 A 7

Bla i A3 AR FRE R L fod T 2 E B DEARCS 2 P

2 A E R A ARAeBIS-4 PR o B AR P doT

1.

A T £ XPH 22 F5

TENHIERENEAT > Bl meaopa EF2 L3R T
FPMU > fe & F7 3 P 0% 77 2 DM g » T A2 H i E e
EF G A IRk

MDEABC 3R 2 R edp g s A2 A RE RhE PR A E
MR A R R ER T A G R A AN Jede e X T
PRI E AT e 0 BB F TR S o

}{%% DEA ’}3_—\ 7

FEEDEARCSS A 47 chdl » & A& 1 IE 0 300 AR AR SR F R R %
Al * Tisw iy 22 | (backward elimination) i% — &AL T ) 2 $c
FRAPTAP 8 F N FF o B L EAR] £ TR A DT

R ARAR ] o

%

L
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1

L

il

# D@ &2 (forward selection) e @ 50h + et »

AADNEEERBARTE N2 o

AR R

<«

\ 4
EEP AN
1p B %78 I
l
v A 4 :
EE &2 Tl HERE AR
TR FrAZE ]
!
R % % L AR BE A TR AR N
B A DM G T AL
A 4
i) 12 DEAR B Hii
Fr AR
¥ # DEAH- i
| > sbiDEAfCR

v

B% AT A

A 4 %
$r 2N e B H
s 5 5

Bl 3-2 DEA i¢ * {2 &

FALKGR B 5% 4 (2003)
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Bo & RETHE A3
@Y DEA F v ¥ & DMU i {7 5 #p vt g > % CCR #5558 & BCC 58 v 18 41

H mehjp g o i RO £ e T8 (Cross-Section) » &2 3% & &

|
|
5
™

“
L3

(w

BER R PP T B2 0 0 B F RIS TR (Panel Data) @ # 2 3|i5H)

FOLRPE 0 G R R 0 - BT R PG AESF N2 A a0 A
@RAGRE AR BFEFEAFE LA iz o

A & 172 44 Charnes, Cooper and Golany (1985) #7131 > ¥ X :=H >

Hcx b

gy

2§ oxd FDEARF 3R pE > AT AT B DMUSK P o At g 7
Fo R g DMUZ AR e > B4 A 472 294 Brymld R Ar2 R T
TIPS - BT 0 LT LPEAR o AP L RE AT R T
Td X A R R T A ITEEERINRT T B ApfreF 20
P R R RE S R B o TR 0 3 W CORBES & BCCHESS 1 B - pFRT 2
kPP o
E TR BT Ao 371 frF 0 R NBEE = FRE S0 o kkP E

- BRETER > F- BARTFTHD 1D FkP > H- BART L FKID K
Bl B 182 TR ARk i § R R R0 A B P]HE G dmi SR E T B B

ZEE T A4k BT - REXFECAINE > &F - T X=H =Rk
B A ANKKB o Aot PR Ew R (e #52012) » FART 2 FEd AL R
ZOTFARA AR ARF B REAR] RN Lo F AR T
Ly e e 0 ENxKR £ 3RH oo 2 A 9 F R 1 CCREES

2 BCCHo B 91 iFeni % o 247 3 M DEA SOLVER V8ix % % 48 » 12 CCR-I

AT A7 4 ¥ 2. T 35%(Mean) ~ % £ #( Variance ) ~ # #2( Column Range )

z »§E (Total Range) » # 3 = N 4o i

fRhE SN p R (2012) -
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- ol A &=
DMUSs R 1 #A7 k k+1 ... m HA 34 3 bz EE
I E 4
A Wi A1 A1k MA | VA CRA TRA
w2 Az Al k+l
Wm-k+1 ‘ Amk+1,m-k+1°" " Amk+l,m
B Wi B Bi1x MB vB CRB TRB
w2 B> - Bak+l
Wmn-k+1 r Bmkil.m-k+1°" - Bmak+1m
C W1 Ciq ... Crx MC | VC CRC TRC
w2 Ca2 C2 i+l
Wm-k+1 Cm-k+1.m-k+1°* " Cmok+1.m
N Wi N1 ... Nix MN VN CRN TRN
e N2> N2 k+1
Wm-k+1 I Nm-k+1,m-k+1°°*Nmac+1,m

B 3-3 AT A5 b £
FH kR P (2012)

-~ Tiogk:

F ot how Bt ke KT L B AR - BB

&
b
=
Ik
hpas)

EFE ¥ - WP e o

Tofd X FE 2ARFT P EaaFE Tis

—\

SN
E

» X H T oR g 4 4

Vs é’}ﬁ% 0

i

M, :k(m—llwl)z(Nl‘l ot Ny + Ny ot Ny ot N et oot N ) -+ (9)
My @ 2 %228 = N2 sk TiaE

k: ~2H-RFT2ER

m: i 5 8 e

Nij : & =3H =N @ (i3 FIBART S )5 %))
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S~ BR e

R N Y

L:;fﬁalﬁ' P\ {—t‘ 'E' ]l\f" ’ éx 15’{ %\T]‘ﬁPF’& 5‘:—1 /ﬁ»é’{" ’ ;’»—3‘ #Béi‘-ﬁ(z ,%

T o
1
VN:—k(m—k+1)—1z[(N12'l+"'+le'k+N22'2+"'+N et N2 N2 ) =M (6)

NS R ARIEE N2 R &k

B 1

REXFTECAITR 2 R -PEEE-DH o - ERETRAR

FhRAEEER) ENLE VY AR TE AN F A R o

BEAR X A TP AR R o
CRuk =Max(Ny, Ny Nig ) = MIN(N N e N ) e (7a)

CRy = MaX_55 11 1(CRY) - (7b)

CRnk @ A& X 3=H = N& ki 2§ iE
CRy: A& % :=H =Nz {f§E
T~ DFE
P XFEH AT N B B Sl BhL R BB g < AT 2K E

ERFFHE PN LR S o

TRy =Max(Ny,; +...+ Ny +..+N_ o+ + N0

—Min(N; +...+ N+ + N e o+ Noam)
TRy @ & & %X 2=H N2 > F
Rz & PR4E4 K
24 & 4 dp 8 (Malmquist Productivity Index » MP1) 5 DEA $i5% e @ o

% % Jh*t Caves, Christensen, and Diewert ( i # CCD, 1982) kx3# p & * §EE & #ic
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https://zh.wikipedia.org/wiki/%E6%9C%9F%E6%9C%9B%E5%80%BC

=1 E ¢ Malmquist (1953) @ # B & & <323 > DA 16 $ SHEREY Lk

AAA o KGR R RS R R E 2 Rt 24 34 g8

o o

¥

IJ'{%— = J‘—E 2 {,1’ 2 %% Lr} s T'EL}S’. i;f—ﬁ 1':’_%,'{:4 B2 :%ﬁ%;t@%lﬂ o

\y

1295 CCD #7132 A2 I chMI> A iEa 8P t~t+]l - PRELAp > R BT 2
B 0 T T AR A 2 o
Dt( N yt+1)
:)’: t EPI‘% : MI Xt+1, t+1,Xt1 t —
(Y= D; (x',y')

R DI (X, it
ENR N M;l( Xyt yt):w
Fare (1994)% CCD # J1i2 & 5% » W+ sV en S o T 3584 1 2. » 7 @ 4
FIt HER T o Fla g S Sk R o Fare AR ehd 2 A2 dpde( T
W& F 2 A4 ¥ dp 8 Total Factor Productivity Change, TFPCH) & #i5¢ (10) :
TFPCH (x*,y"*, ', y'|CRS ) =
Dy (X", y**|CRS ) Dy (X", y***|CRS) &
D; (x‘, y' |CRS) Dy (x‘, % |CRS)

ERieHARE S § TFPCH=1pF > KA %824 44 afFA2 %5 % TFPCH
<1 23 A4 MEEA A BIRF TABR o HBH N A uldoioN (10)3
2(12) -

AR T e R s

D™ (x", y"*[CRS)

EFFCH = 53 (X' CRS)

PR S g Es L A pc % (catch-up effect) > * kR £ i H AP 2 iR A F T e
B oo
PR E 2 fioi S B R A Booc%k (frontier-shift eddects) » # F g B H B rc f f cnsgds
‘T‘E"I‘?
XS XY 1
Rcs

RE T A P R E PRI S FAREFL
Szkrr} 44

3
A4 ddiez 23081 v i (2010)
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F3E NEFFCH>1 0 & 7 $psad g 2 R e H RS > »ea & TR AI*
Akt 3 EFFCH=1 & £ $ieed @ B\ a2 % 1 §EFFCH<1 > & 4 #
WP KR IR iTARR o

BRI T R A S

%
Dt t+1’ t+1 CRS Dt t’ tCRS
TECH = (XY RICRS D (X yHCRS) ¢F (12)
D(t)+l (Xt+1, yt+1 |CRS) D(t)+1 (Xt’ yt |CRS)
PR E 2 ghgR LA E 0 BEEEH & 13 FTECH>1 o & 57 i

o0 WA AER G HRE S TECH<L pl& 7 8% o

4 A4 g7 A~ S48~ E v (Input-Oriented ) £ Z 1 % = (Output-
Oriented )#-3] » & » Fo EFHL A 27 e ] A AN E e P EFAZ N ET
F S TME NS Y RS 10 SRR S L S s =S RS ]
A4 REFAR RO FUBREBERRFEL RS DIE 2 R P

’&_’ﬁ“i’m;,},ﬁya)\’r’;ﬁdﬁ E IR L o E A A S kRS i o

Yr& BRRI

Bk T A MY P RBR AT BER - A 2 0 m BB AT W
BE- e BRE oAl e FRBROPFER - L B Aw ik TT%E‘E 5
FEHEATOL I FRERD G G dEs o

AEXRw TP g A AR B OBRR BRI AR
2 (Null Hypothesis) » 2 HO % 57 » & & Bk S+ 88 S8k 1 - B 2%k - B
ARGER cMEHTREABRTRNST - B2 R OBRS LKL HEH2BER
(Alternative Hypothesis ) » 17 H1 % 5% » T £ j5 & B3R cacit b4 4p K > & B 5 &
Mgy AR Em PP ARLIE S B2 BREFEFTF L AT DRES - 2297
fafpz eyt 24 B AF L (Censored Data) 412 > s Mann-Whitney

fr Kruskal-Wallis # i+ #ct 2o
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- BRI

(=) % T & K 5 32 K

s B e s fs
Al 14535 (Type | Error) : % Ho 2 £ > #rdeg Ho #7134 ends 8- 4] 1l 45 3%
(Type llError) = % HO 2 - fr2 488 HO #7482 P A H1 2 2 - 25 £

2OHL G B ra 4 el o Bk e 7 R LR doEL & 3-2 4T o

%031 Baie Y BFE L RS

Ho 2 E Ho # 2
£% Ho Y A1 145 32(B)
£ Ho 3 | 45 3(0) i Fa

AL KR AT AT

2 A EEFF L P

AWIHFFL NPT o a=P(3EL H|HO 5 % )~ fL5 o &% o b
% o 2 Bg ¥ K& (Significance Level ) - A 4535 4 ey B> B=P (2 £
HO[H1 5 2 )~ 5 Baife PR - Bakie T 2 31 | &3] 1 4535 357 it
ERIF2 P FPF L o2 BrAEE A RApRREIAKT B2 RER a2 B
B o 0¥ PoBFILHE at—>PBlialoBTtratPELl - ERRE A |
BEeais S E o FIrFF o) o ¥ a @i 001005 01 o4Ax
oo Fem ¥ HL e B AR B > 2425 45X Hl- Bdptp g L )T 4 it

F HO > 4ok &2 P B 4580 ;j,m wiEB T o
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z ~ ¥ T (Test Statistic)

B AR HAMNE D k- B kAT T IRLAIES Hoo &
AT OENERE TN P e ARBERR T 2 A R AR o A
TEPBOCEANAE TR TORLA AR R F RV Aok
Ferd g4 2 g #5 Kruskal-Wallis Test + = #& 2o

KWz 2t KBprEla? o kd 33 L8g2 82 cKWH
TAFEFEAGOER  FFHFEFEAL TR KWK RS KR
Bz ¥ R EMz Ti5E T F 4% One-way ANOVA F-test -

1. K-W# 22 K

a. KBHBY i frpm T RKEEENF -

b. & K B#HMAEisd 2 KBk s ka4 % 5 nl-- nk e
2. KW 2 1 2425

A L Ke#ir ¥¥F-mrERnd :ﬂa(ﬁqﬁi&, 1) > %5

Wl R E > B T s o

b, 3 & A% s W

v

d. %2 % W 58 d B di=k-l cht = Spe» 8 g0 5 @ %

W > 22(k-1) > pliE% Ho (K= A Bk pApfe 2 48) o

I~ FEARER
Az Pl A2~ B2 4858 % (Nonrejection Region > & fidg < 38 ) &2

A

£ % 3¢ (Rejection Region) » # #& T £ » 2GR T2 4% Ho > 57~
BB T8 Ho» % H1 o A5 -
(=) Tefh @i ARG EF AR oL I o EaE o=/

B E ¥ 2_( Two-tail Test )~ + & # =_( Right-tail Test )~ = & # =_( Left-tail Test )
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BAte Lo AR THEF R F o BRhiE &an HEd TS S

W

Ho -
. :2E# BRELESTRR & PES LR BX -
2. vERET I BERKBLEZRAE > RESEEBEK -
. BERTFABWRAE > sRAAVE=Z LR EL = & ORR
E o R4ES m & B o
()P @2 2z d s P zEkrE P (P-Value) P iEdx ] » 4
% Ho g dpAdag (L3%F HLangdpddsg ) o & P-Value = o » A& & & BX

Ho ; # P-Value<q > RI4E% & & B3k Ho -
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1.
(1) *

(2)

(3)

(1)

(2)

(3)

I~ TE
LI EIRR L FEBRY  FIA T U B ADRE Y o LR
M A F LA LA RO R f A DR ERT 0 G

WA P SR SR B

FEfO A ARARYER Y M LRGP EALNEE BT

|

)/

N

,&%Qﬁ%ﬁ}iAﬁ’ﬁjﬁ%%ﬁ%\&?k;\ﬂ%%ﬁ%
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P AL B A NI 0 F - FRBDRIEARE S RFN RS 2P
FRES P APIER < > B A EEE) ERHEY  FREEY YA K

BREER A A PREA TR SHE Bl SR - £

2 4-1 2009~2014 &3 » & & J138 2 st (i3t

® I e ¢k B B B TEAL |[EAK
Farp R
(4 2) 5,657,196 | 3,076,889 | 15,544,555 | 284,455 | 5,049,875 | 48
) > ﬁ)’i (; zE
A Izi f) 1 6,054,960 | 6,265,633 | 33,802,798 | 2,477 | 6,660,125 | 48
e FTA
(4 %) 11,693,046 | 3,911,830 | 55,444,941 | 22,288 |14,203,035| 43
¥ Ef
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