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Abstract :

This study in Taiwan from 2006 to 2012 the property insurance industry as the
research object, using data envelopment analysis (Data Envelopment Analysis, DEA)
and Malmquist productivity index to assess the operational efficiency of Taiwan
insurance industry and their movements in productivity, and according to the technical
efficiency and changes in productivity will be the development of Taiwan's insurance
companies according to their type of clustering to provide follow-up industry
restructuring , decision-making.

The results showed that the average efficiency of the insurance industry in
Taiwan is a bit low, most of the insurance companies need to strengthen the efficiency
improvement ; while in productivity , most insurance companies are showing
sustained productivity growth , a small part of the insurance companies slightly
decline. The average productivity of the various insurance companies in the recession
of 2.3% between 2006-2012 , the main source of productivity changes and
technological progress ; But in terms of changes in efficiency , it is somewhat
recession ; therefore continue to promote productivity growth , in addition to the need
to continue to strengthen technical improvements should also be strengthened to
improve efficiency . Finally, changes in efficiency and productivity through

technology , property and casualty insurance industry to understand the operating



efficiency , competition and the existence of a group phenomenon . The development
of various insurance companies can be divided into four groups : high-growth type of
high efficiency , high- growth type of inefficiency and low growth high efficiency
type , low growth and efficiency type. The high growth ofthe most competitive
high-efficiency , low growth and efficiency in which competitiveness is the weakest.

Keywords: Data Envelopment Analysis, Property and Liability, Group Analysis
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2o i®in 2 fiyt 0 B 4 A > (production efficiency) k %78 e %k i 48 3 1E
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AN GFHE R B o F ol Rk A8 - BaxF kg ¥ oiry Himy
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Bk g d g lé'ﬁ RPlsdple 2 R8P > H B ol r cFFE DS 8 DEA
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st o W dp & T TR HCR Y (constant return to scale » CRS) Bk ™ 0 HFE F fadk » &2
A MIE 2 4 FaFKo ;V"z BT TABIR Y et UG A B0 AR B L08R Y (variable return
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Farrell e e®iz 384 - Fl Farrell m2 T 2bapek 2 & dodfe ) @ 2o 2 058 > 2 g feu
WH - F N5 N PRI ERZ AT RADE - R H
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BBk ™ 0 AT R R Y A M S PO HVE AR 2 sk S B G ARl o
1245 Lovell(1993) & % Rl ¥ = 5 ¥ 11 % BT KLY RE e
FrhR T U BE BRI PG A AP p YT EE T
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E AR PN TE 5 d
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=~ i Malmquist 2 2 4 %84y 8k
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Caves - Christensen and Diewert(1982)2£ ¥ Malmquist =i & Jp #cPr & > 4 B 35~ &
N PR R DSV RECEA N BT T S5 22 A PSTEs 2 4
#r A N e S Malmaquist 2 A 4 35801994 £ Fareetal £ #-DEA £ @ 3 & 41 *
Shephard e S Hct & e $H 2 4 g st > kx4 2 4 (Total Factor

\\\Xr

Productivity » TFP) o

F15 DEA R e A 47 %70 T > @ B2 0 jRidre Y gy o Bt fd
Malmaquist(MP1)  #78 & i B8 2 DEA »c% o MPI £_#¢ * jEgt k22 5 DMU
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g R EER SR A G R A R R ) ST A e F R
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D (Xt+l’Yt+l) t_}_lﬁ;a M t+l Dt+1(xt+l’Yt+l)
] . 0

tH: M| = !
MM, D!(X,.Y, D(X,,Y,
0 t t 0

22 Fareetal >+ (1994)#-t #p &2 t41 4 U B e T35 £ 37T K40 !

N

TFP = M " (X,,Y,, X,.,;.Y,

) D ()(H-l’Yt+1)>< Dt+1(xt+l’Yt+1):|
t+1 t+1
DO(XI’YI) DO (XI’Y'[)

SCE T ARARP L BT o A TRP>L Rl A 4 A 4 B4 > TRP<L P& 72 A4 T
"# o ¥ b Malmaquist 2 & 4 S #53p 8c¥ 18- 472 5 F s 5 (Technical Change »
TECH) £ 3 it & % &5 (Efficiency Change » EFFCH) :

1
reon | il D) |
Dy (XuwYed) DS XY ) (4)
crron DX )
B O (5)

4o TECH>1 £ 71 ¥ X Rl H = pjimred 5 13k = o & 20 TECH<L Pl 4 o Hjpese 5 T ' 5
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Do (X1, Yia [VRS)

PTECH =
Do (XY, [VRS)

D(t)+l(xt+1’Yt+l | CRS)
D(t)+l(xt+1'Yt+l |VRS)

SECH = D!(X,,Y, |CRS)

Dy (X, Y, IVRS)

W Fed 4o SECH>L Rl 4 7 t+1 8 € 4o 2T B i L H4R Y - » SECH<1 Bl 4 7

.
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FEE G EYE TR ¢ A 494 (DEA)Z 4~ Hp 555 0 12 98 B DMU it 7 »c i i3t
BooRd 2 DMU ehg 58 s B odrd 4-3 9757 » SRS A 'k £ 2 T 3R e iE j¢_2006
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0973 Bpm FMAGE S F 2T v bt 2 B > NI E RS ifref o 51 8- %
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P (PTE) ~ Rfire S (SE)= AP ™ » e o * ied 2/ -

2006 & = 0.996 > i

4-3 #F 1 A & ¥ 2006-2012 £ T 323K B
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XA £ 64% > 4 7S IRS > W4 1 75 DRS -
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% 4-7 & &' o 2 2006-2012 & T354 & 4 g6

FIRM EFFCH TECH PTECH SECH TFP
NE AR RE gy REF B LA R
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g 0.983 0.964 0.998 0.985 0.948
w =" 1.000 1.004 1.000 1.000 1.004
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i]*.\ % 1.004 0.988 1.010 0.995 0.993
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¥ - 0.996 0.983 1.000 0.996 0.979
PP s 25 1,000 0.885 1.000 1.000 0.885
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5

A LSRR E 2006 & 2 Mk @A 4

A BT B REDT REER RS
¥l 2P LA

B o I malgE A
Al v A B 1.000 1.000 1.000 CRS
A2 b B 1.000 1.000 1.000 CRS
A3 B =" A 1.000 1.000 1.000 CRS
A4 R C 1.000 1.000 1.000 CRS
A5 i]*\ % B 0.836 0.837 0.999 IRS
A6 oo A 0.978 1.000 0.978 DRS
A7 E C 0.965 0.971 0.994 IRS
A8 s C 1.000 1.000 1.000 CRS
A9 PLPLx 8 C 1.000 1.000 1.000 CRS
Al0 7k A 1.000 1.000 1.000 CRS
All o] B 0.977 1.000 0.977 IRS
Al2 e8] i]*\ <% A 1.000 1.000 1.000 CRS
Al3 & AR B 1.000 1.000 1.000 CRS
Al4 = C 1.000 1.000 1.000 CRS
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A 25 A G R 2007 £ 2 HEE S B A

A BT BEE Rl SR S

B % Pk % A
Al v A B 0.931 0.979 0.950 IRS
A2 e B 1.000 1.000 1.000 CRS
A3 B =8 A 1.000 1.000 1.000 CRS
A4 R C 1.000 1.000 1.000 CRS
A5 i]*x % B 1.000 1.000 1.000 CRS
Ab 2L A 0.986 0.999 0.986 DRS
A7 2 I C 0.957 0.963 0.994 IRS
A8 e C 0.842 0.852 0.989 IRS
A9 P8 C 1.000 1.000 1.000 CRS
Al0 Rk A 0.911 1.000 0.911 DRS
All a B 0.851 0.866 0.983 IRS
Al2 B f]t* 2T E A 1.000 1.000 1.000 CRS
Al3 FrE LR B 1.000 1.000 1.000 CRS
Al4d o & C 0.988 1.000 0.988 IRS
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F 35 AP A R E 2008 # 2 RS @A

A BT BEE Rl SR S

itk X g rAlE 3l

Al oA B 0.854 0.890 0.960 IRS

A2 e B 1.000 1.000 1.000 CRS
A3 B 28 A 1.000 1.000 1.000 CRS
A4 EREE C 1.000 1.000 1.000 CRS
A5 3% B 0.958 0.958 0.999 DRS
A6 B A 0.912 1.000 0.912 DRS
AT 3% C 0.887 0.901 0.984 IRS

A8 ¥ - C 0.922 0.952 0.969 IRS

A9 mpiEm C 1.000 1.000 1.000 CRS
A10  FTk A 1.000 1.000 1.000 CRS
All #3 B 0.946 0.954 0.992 IRS

Al2 Rt E A 1.000 1.000 1.000 CRS
Al3 #¥4x B 1.000 1.000 1.000 CRS
Ald L EF C 1.000 1.000 1.000 CRS
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WA 4L B A R ¥ 2009 & 2o e iE A 47

A BT BEE Rl SR S

itk X g rAlE 3l
Al oA B 0.969 1.000 0.969 IRS
A2 e B 0.865 0.929 0.931 IRS
A3 B 28 A 1.000 1.000 1.000 CRS
A4 EREE C 0.973 0.981 0.991 DRS
A5 3% B 0.894 0.920 0.972 IRS
A6 B A 0.899 0.912 0.986 DRS
AT 3% C 1.000 1.000 1.000 CRS
A8 ¥ - C 0.911 0.937 0.973 IRS
A9 mpiEm C 1.000 1.000 1.000 CRS
A0  #7k A 0.930 0.985 0.945 DRS
All #3 B 0.990 1.000 0.990 IRS
Al2 Rt E A 1.000 1.000 1.000 CRS
Al3 #¥4x B 1.000 1.000 1.000 CRS
Ald L EF C 1.000 1.000 1.000 CRS
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W4 5o A A F 2010 & 2o P g B A 4T

A BT BEE Rl SR S

itk X g rAlE 3l
Al oA B 1.000 1.000 1.000 CRS
A2 e B 0.960 1.000 0.960 IRS
A3 B 28 A 1.000 1.000 1.000 CRS
A4 EREE C 0.940 0.961 0.978 IRS
A5 3% B 0.900 0.910 0.988 IRS
A6 B A 0.897 0.906 0.990 DRS
AT 3% C 1.000 1.000 1.000 CRS
A8 ¥ - C 0.950 0.971 0.978 IRS
A9 mpiEm C 1.000 1.000 1.000 CRS
A0  #7k A 0.935 0.984 0.951 DRS
All #3 B 0.942 0.994 0.948 IRS
Al2 Rt E A 1.000 1.000 1.000 CRS
Al3 #¥4x B 1.000 1.000 1.000 CRS
Ald L EF C 0.817 1.000 0.817 IRS
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M4 60 AR E 2011 & 2 P B A 4T

AE Bk SRR RHOR R

B % e X A fi
Al oA B 1.000 1.000 1.000 CRS
A2 e B 0.924 1.000 0.924 IRS
A3 B 28 A 1.000 1.000 1.000 CRS
A4 EREE C 0.961 0.995 0.966 IRS
A5 3% B 0.866 0.879 0.985 IRS
A6 B A 0.911 0.926 0.984 DRS
AT 3% C 1.000 1.000 1.000 CRS
A8 ¥ - C 0.916 0.967 0.948 IRS
A9 mpiEm C 1.000 1.000 1.000 CRS
A0  #7k A 0.997 1.000 0.997 DRS
All #3 B 0.956 1.000 0.957 IRS
Al2 Rt E A 1.000 1.000 1.000 CRS
Al3 #¥4x B 1.000 1.000 1.000 CRS
Ald L EF C 1.000 1.000 1.000 CRS
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A T AR ¥ 2012 & 2 e B A 4T

A BT BEE Rl SR S

itk X g rAlE 3l

Al oA B 1.000 1.000 1.000 CRS
A2 e B 0.904 0.988 0.915 IRS

A3 B 28 A 1.000 1.000 1.000 CRS
A4 EREE C 1.000 1.000 1.000 CRS
A5 3% B 0.859 0.887 0.968 IRS

A6 B A 0.923 0.924 0.999 DRS
AT 3% C 1.000 1.000 1.000 CRS
A8 ¥ - C 0.973 1.000 0.973 IRS

A9 mpiEm C 1.000 1.000 1.000 CRS
A10  FTk A 1.000 1.000 1.000 CRS
All #3 B 0.964 0.993 0.971 IRS

Al2 Rt E A 1.000 1.000 1.000 CRS
Al3 #¥4x B 1.000 1.000 1.000 CRS
Ald L EF C 1.000 1.000 1.000 CRS
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