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Abstract 

 
Property/Casualty insurer concerns about lines of business in auto insurance 

for the written premium is about fifty percent of total premium.  However, owing to 
the rapidly changing environment, P/C insurer suffers the underwriting loss and 
investment loss; hence insurers’ key issue should focus on operational efficiency.  
The objective of this study is to examine the efficiency of P/C insurance industry. The 
panel data is from 2005 to 2009. There are two stages empirical analyses. First of all, 
by using data envelopment analysis (DEA) to examine the performance of P/C 
insurance industry, we find the scale efficiency is higher than pure technical efficiency 
in Taiwan, and the average over-efficiency is only 67.52%, It implies that P/C insurer 
needs to improve the efficiency performance skill. Secondly, by using tobit regression 
analysis to examine the factors of performance for P/C insurer, we conclude that the 
ratio of reinsurance, size of companies and market share for insurance companies are 
the key factors of performance. 

 

Key words: Auto Insurance; Data Envelopment Analysis; Tobit Regression; 
Efficiency 
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/ 0½?  h Ñ Ò H ¤ A� » ¡� H ¤ ß; < fg 5q ú hÊ . Y 

7. 9 : � / 0½�, -� . / 01 2 3 4 59 : � AÁ a Ï + [ \
� 7 � � l : 56 Â 8 YB ÉA2 P ~ � ± � y @ 9 : � / 0ß+

[ \ ; < � f_q � Ð YE S T � Ò L 7ß � 7S � ; < 6 78

¬Aa b � n ç � [ \ _; < fg A� « â � � YCZAz { x9 : �

/ 0À + [ \ / 0_½? � h Ñ Ò H ¤ Ax� � �ß+ [ \ ; <

fg _q � Ð A� » ¡�ßfg « _q ú hÊ . Y 

 

��������� � � �� � � �� � � �� � � �  

				�������� 
 � �  �
 � �  �
 � �  �
 � �  �  
z { x� = � + � #h~ � , X A � � � + [ \ _; < fg Q �� �

Cs A�x 2005~2009 |  h~ � ¡ º A8 · S � U P 9 z ¬A¯ O d 14 Æ +

[ \  h~ � 9 z YER 0Q + L H ¤ 5 ¤ : ` Ā ° 2 P { ³ ¬A¤ : ¯ �

. / 0¾R S / 0  h+ L H ¤ �i S . � ¾� T S z  hR 0H ¤ YÉE tobit

� � Û Ü AÕ¤ : »� #� ½? ¾[ \ « ¬¾� � n 7¾¿ À g ¾� p © [ \ ¾

ª Î � / 0½? Q 9 : � / 0½? YÏ H ¤ _ � & Ð N O S � n W 1 á ´ Y 

ÌW 1 S � òä A° ± ¯ � . / 0E 2005~2007 | H ¢ ? j U � AFòn

Chæ � � � � � � � P Q 5� � AF- 2009 | � � ? m   �ÉR S / 0Õ a

E 2007 | � � 7 i ¡ A�- 2008 | � ¢ £ ¤ ª ¡Æ � ? ¥ ¦ A  ? � 76%Aò

§ � ¢ £ ¤ Q � � � � , + #5� � = > ¨ � YÉER 0 e Û Ü AÌ-z { x

0 f g h g ° H ¬_° ± i S O ø ! û i S . � Aª W ° ± ! û i S . � ê | m

�Aò § Ë | ¥ 0 f g h 5W X G K + ô#L õ 5� r i S dm�_ H � Y»

¼Aòn a æ � � + � ; < F G µ J k l A»� #� ½? dm�H � Y« â T

Ð 5a AS + « ¬Õ a X | � u í w AÌ- 2008~2009 | Ê « � � � � © ª P Q

_ ü AZH ¤ í w 5 « ¬è ¬ Ë Ú D 5 u v A� a + #a b òx Þ � df  �

� � H ¤ xí w + LA�E « â > ® � � �� � � � Y 
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W 1�Ï e H ¤ _ � & Ð N O  

 

�������� 

	 
 � �  �� � �  �� � � � �� � � � �� � � � � � � �� � ( ! " )# 

 

 

 
������������ � � � � �� � � � �� � � � �� � � � �  

E� � S � � � � � �_ ü Ah ¸ ë � R 0ß+ Le S � y 9 � . Ð

(isotonicity)5 ò { Au v ë ì � R 05¤ Ò í w ÆA+ L5¤ Ò U ò H I Aá ¯

¤ L5R 0ß+ Le AE ° ± ` u v n � W Ï C © , fg 5� � Yz { h ¸ K R

0ß+ Le S � q ú y 9 ò { A ¿ � Person e q � � @x s � A � e q � � ¨

© U ³ Þ ö k e q 5H ¤ @x8 · YÌW 2 e q � � ¨ © òâ ä Aá dR 0H ¤

ß+ L H ¤ _e q ú ¤ d � 0.1_³ Þ ² pA³ ´ R 0ß+ L S � d y 9 � . Ð

ò { AèýAR 0¤ Ò 5í w A+ L ¤ Ò èÕ í w ACZ 8 9 K � DEAY 

 

 

 

 2005 2006 2007 2008 2009 

¯ � . / 0 7,832,359 
(6,644,486) 

7,889,986 
(6,447,936) 

7,808,831 
(6,302,357) 

8,466,339 
(7,422,425) 

7,399,397 
(6,069,475) 

R S / 0 38,401 
(78,761) 

55,327 
(61,464) 

169,689 
(413,567) 

39,232 
(81,188) 

59,493 
(94,932) 

i S . �  990,432 
(885,805) 

990,432 
(885,805) 

987,476 
(842,325) 

935,562 
(770,540) 

855,334 
(695,649) 

� T S z  6,681,943 
(8,968,966) 

6,489,676 
(7,153,382) 

6,946,950 
(7,311,293) 

6,606,844 
(6,681,767) 

7,849,120 
(8,184,949) 

»� #� ½?  0.43159 
(0.1253) 

0.4274 
(0.1433) 

0.4174 
(0.1485) 

0.4083 
(0.1413) 

0.3991 
(0.1582) 

[ \ « ¬ 960,029 
(861,590) 

12,193,465 
(12,412,179) 

12,803,925 
(13,157,856) 

14,666,562 
(14,234,236) 

16,062,836 
(15,347,540) 

� � n 7 0.0191 
(0.0092) 

0.0286 
(0.0138) 

0.0364 
(0.0351) 

0.0038 
(0.0170) 

0.0205 
(0.0167) 

¿ À g  0.0579 
(0.0511) 

0.0603 
(0.0511) 

0.0605 
(0.0519) 

0.0620 
(0.0532) 

0.0641 
(0.0545) 

� p © [ \  0.3571 
(0.4972) 

0.3571 
(0.4972) 

0.3571 
(0.4972) 

0.3571 
(0.4972) 

0.3571 
(0.4972) 

ª Î ½?  0.1896 
(0.0574) 

0.1930 
(0.0502) 

0.1996 
(0.0627) 

0.2108 
(0.0656) 

0.1948 
(0.0612) 

9 : ½?  0.4158 
(0.2449) 

0.4164 
(0.2403) 

0.4064 
(0.2358) 

0.4016 
(0.2266) 

0.4078 
(0.2276) 
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W 2�Person e q Ð y ì  

 2005 2006 2007 2008 2009 

 I1 I2 I1 I2 I1 I2 I1 I2 I1 I2 

O1 0.9569*** 0.8181*** 0.9473*** 0.6920*** 0.9209*** 0.8920*** 0.5811* 0.7864*** 0.9020*** 0.5261* 

O2 0.9052*** 0.9798*** 0.8760*** 0.8587*** 0.9244*** 0.8312*** 0.6687*** 0.9134*** 0.9326* 0.7343*** 
***� � � � � � � 0.01� **� � � � � � � 0.05�*� � � � � � � 0.1 
O1 ! �" # $ %O2 & ' # $ %I1 ( ' " ) %I2 * + ' ,  

 

������������ � � � � �� � � � �� � � � �� � � � �  
� Ó � } D � + � #; < � f_~ � A6 Â xS � � � � � �h ô ¾ Û

�AE èd� � Ý ® Ô " �¼AFCÝ ® Ô " �hæ F - ! � + L_¡+ fg A

® Ñ Ò L5 « A � -+ L : . 5fg YLovell(1993) Ö ½ �� É � ! û h< � Ñ

#A¿ é s � hÝ ® A] ð � � p AF R 05K � òx] Ì = Î ÆAÕt K � R

0 : . ¬��À _AÕt K � + L¬�YÌ-+ #h< � Ñ #A�< ó ¬�>

s Â ñ 9 ¿ é s � í H S �5R 0ACZAz { � ¿ � R 0 : . 5 DEA Û � ô

¾ � + � #5; < fg Y 

x CCR ¬ . ß BCC ¬ . ô ¾ Ï + [ \ fg « ³ ¯ -W 3Y� � A � Ì

K-W(Kruskal-Wallis test) y ´ Ï + [ \ 5fg « a b e � Yy ì ¨ © ³ ´ AE

1%5³ Þ ² pmAÏ + [ \ 5¯ fg ¾� 	 fg ß« ¬fg d d³ Þ U � Y

E CCR ¬ . mA2005 | 7 2009 | _° ± ¯ fg £ h 0.6752Aò § Î Ï + [

\ _¯ fg µ d 33%5· ¸ ¹ º �F 2008 | òn æ � [ � � ¢ £ ¤ Q � � � �

ª ¡5� � Ā fg � 7 0.5217YÌ-¯ fg Á Ñ Ò E µ ì 5+ L ² pmAæ ô

! û a b n � K � ] I R 05n 7AÉ�� ¨ © Õ ³ ´ æ ô + [ \ � � n df

� � S �Y 

Ì-æ ô + [ \ U � ì Õ ¶ P Å -78 « ¬¡+ Adòn h« ¬ �  ·

í ö « ¬ �  · H Â ! AE BCC ¬ . mA x � « ¬ �  h � ì _ F G A � � 	

fg � � h� 	 fg ß« ¬fg Ye ] - CCR ¬ . A P Ï � 	 fg h

74.9%A � 9  A³ ´ � ¤ + [ \ 5� 	 fg µ d· ¸ ¹ º A®�� � « ¬

fg ¸ 0°Ò Afg « � � ¾ 11%�Ú D AÌ-« ¬fg ò Ñ Ò + [ \ 5¡+

« ¬a b ë ë . Ä ¡78 « ¬ � Ë Y�� S � ³ ´ A2008 | 5« ¬fg ½� ¹

Ï | j i AÀ Á ¸ � | j Ï + [ \ 5+ L « ¬ß78 « ¬5 ð º7� AÉ� ¹

| j 5« ¬fg Õ O E £ 7%~13%5· ¸ ¹ º AZ¨ © ò  h > � � #¼_ ¯

°Y 

 

 

 

 

 

 



������� � 	 
� � � � �

W 3�+ [ \ Ï | j fg «  

 ¯ ¡+ fg  � 	 fg  « ¬fg  

2005 0.7289(0.1941) 0.7858(0.1992) 0.9351(0.1170) 

2006 0.7289(0.1941) 0.7858(0.1992) 0.9351(0.1170) 

2007 0.6928(0.2137) 0.8198(0.2228) 0.8623(0.1727) 

2008 0.5217(0.3452) 0.5425(0.3598) 0.9640(0.0843) 

2009 0.7036(0.1879) 0.8112(0.2008) 0.8802(0.1456) 

° ±  0.6752(0.2409) 0.7490(0.2594) 0.9154(0.1325) 

K-W y ì  35.4966*** 46.2537*** 38.2473*** 

� } W ´ < p ð  

 
������������ Tobit � � � �� � � �� � � �� � � �  

h ¸ � � � ¸ � + [ \ ; < fg U V 5� CAz { � · � ¯ fg » � 4

� 	 fg Q « ¬fg 5 # ¼ e D AÚ D Ax tobit � � � � A, � � + [ \

; < fg _Cs � � � � Atobit � � ¨ © � � n m� 

W 4�Tobit � � ¨ ©  

 ¯ fg  � 	 fg  « ¬fg  

v º e  0.4697(0.5899) 1.8410(0.5601)*** -0.4728(0.2475)* 
»� #� ½?  0.8125(0.2387)*** 0.8008(0.2267)*** 0.0461(0.1002) 
[ \ « ¬ -0.0012(0.0897) -0.2399(0.0852)*** 0.2464(0.0376)*** 
� � n 7 1.9609(1.1297) * 1.9310(1.0726)* 0.0948(0.4741) 
¿ À g  1.5591(0.8281)* 4.1381(0.7863)*** -2.5825(0.3475)*** 

� p © [ \  0.04756(0.0667) -0.0200(0.0633) 0.06367(0.028)** 
ª Î ½?  1.3286(0.6135)** 0.6272(0.5825)*** -0.5976(0.2574)** 
9 : ½?  0.0409(0.1876) 0.1476(0.1781) -0.1814(0.0787)** 

� } W ´ < p ð  
***W ´ ³ Þ ² p � 0.01A**W ´ ³ Þ ² p � 0.05A*W ´ ³ Þ ² p � 0.1 

�� ¨ © ª W A»� #� ½? , ¯ fg Q � 	 fg d d³ Þ Ê Ü � � A

W ´ »� #� ½? � i A� j  � � þ j � i A+ [ \ ë �n � R 0 e î df

ó � Ax � R 07�  �Ú D A[ \ « ¬E� 	 fg Q « ¬fg è � ³ Þ ² pA

F ¯ fg ß� 	 fg � ½ W k e q A³ ´ î ï � } 5+ [ \ Eì Þ S + ö {

� � Y ® × ÆA� � Þ � ª ¾ S � K � þ j A¿ �EÜ � � � ] ¢ Q e  Æ%A

* ©  òK + [ \ , U � î < ÷ ø ç M � � ¾� � � 5 À � AF a + [ \ ì

Þ S + À � 4 Ô ü 4 z � - Ô ü / T AU y 9 ; Ç � T ACZK ; < fg ½ W k

e q Y 

»¼A� ñ ` ã h¿ À g � i 5[ \ � d¿ é 7 Ò Aá xfg Õ � i Y�

� ¨ © � Y � Z� � ñ At ¿ À g ß¯ fg ¾� 	 fg Q « ¬fg d � ³ Þ ²
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p�ÉE� p © [ \ Û Ü Õ ª W A« ¬fg ½ W ³ Þ Ê e q A³ ´ � p © + [

\ _ # $ � � ¾c #� l ò; Ì« ¬³ W í � AK â < ó � fß � � Ð de � �

5ç �  � Y 

À d+ [ \ / 0T � � ½? 5 ª Î � E¯ fg ß� 	 fg d � 5%

5³ Þ ² pA³ ´ + #¼E�8 G n � R 0 e î Þ � � � AS � R + 5� �

fg � � i Y« â � ç 5a A9 : ½? E¯ fg ß� 	 fg ` d � � ³ Þ ²

pA®9 : ß ª / 0E« ¬fg ú ½ W ³ Þ h k 5W X AW ´ Z � � 6 7

8 d G ½ W « ¬ �  · H 5W X A+ [ \ ð v Á î � Â � / 0AÉ t Ã . !

� ; Ç Û . Ä 7A Å n ç � + [ \ _« ¬fg Y 

 
������������Malmquist � � � � � � �� � � � � � �� � � � � � �� � � � � � �  

Ch DEA ² n � � Æ w Ü S � Að � ¸ � Ç w Ü � ¡fg ACZAx�  

¡+ 7(Malmquist Productivity Index, MPI) � x ô ¾ > � + [ \ _¡+ 7Ý Æ

º H ¢ 5¦ § �� � � � 4 Cs Y�MPI � - 1A%WZ¡ º ¡+ 7ç i AÀ _A

¡+ 7 È � YMPI Ì� 	 fg H ¢ £ ¤ (Efficiency Change, EC) Q � 	 H ¢ £ ¤

(Technical Change, TC) � 4 A� ECÉ1ÆAW ´ fg d· ¸ �ECÊ1ÕW ´ � 	

fg Ë  �� TCÉ1 ÆAW ´ � 	 � �ATCÊ1 Õ a � 	 � �YÚ D AE Ñ Ò

� 	 fg H  ÆAòx° Ì � 	 fg H ¢ xQ « ¬fg H ¢ Ax ¸ � �H ¢ ¥

�Y 

����				��������  ! " # � � � � � � � � ! " # � � � � � � � � ! " # � � � � � � � � ! " # � � � � � � � �  
W 5 Í L æ ô ! û � ¡ º 5¯ Â s ¡+ 7_H ¢ ¦ § Q � � e 5¨ © YÌ

W 5 S � ò � ä AE2 P 5 | �AA [ \ 5¡+ 7£ ¤ 7 i (1.501)A�� h K

[ \ (1.1185)�Éd 5 Æ + [ \ _¡+ 7£ ¤ � - 1A® H [ \ 5MPI7� ²

d 0.794YE¡+ 75� � e �A� « ¬fg H ¢ £ ¤ É1AW ´ ¹ " z ¡] ï ¡

¶ ¥ ¶ å Ë 78 « ¬ �  AÀ _AÕ%WºJ78 « ¬ �  ¶ ¥ ¶ 0 YÌZò Î

LAN [ \ E; < « ¬` · ¸ ¦ m 7h' ³ �Ú D A� � 	 H ¢ £ ¤ É1%W �

	 ½ W � �¦ m AÊ1 Õ%W � 	 � �AÌ�� ¨ © òx Î L A [ \ Q K [ \

� 	 � �¦ § 7 V AH [ \ 5� 	 � �¦ m Õ7 Ï ? Y� 9 ` & � � ò � ä AÌ

- A [ \ E2 P 5 | � Ä 7ç � � 	 ² pAÐ � ß � #_º _ºJ(0.42)ACZ

¡+ 7£ ¤ 7 � Y 

���������������� $ % � �$ % � �$ % � �$ % � � � �� �� �� � � �� �� �� �  
2006~2008 | º 5� 	 H ¢ £ ¤ (TC) � - 1A³ ´ + [ \ 5� 	 � u �

�AF- 2009 | � � ? ¥ ¦ AW ´ + [ \ _� 	 ² pd È � W X �Ú � Û Ü A

� 	 fg H ¢ £ ¤ (EC)E 2009 | � ? ` � A� �� CAÁ C� 	 fg - 2009

| � ? ç � AF a Ï + [ \ � � -� � � � ª ¡¡ º Ä 7 = Î + L « ¬Axo

�« ¬fg H ¢ £ ¤ Ì 1.164 m�h 0.912Y»¼A ; < ¡+ 7H ¢ £ ¤ Aª W

+ [ \ 5MPIô 2006 | 5 1.395m� 7 2009 | 5 1.133A³ ´ + [ \ ¡+



������� � 	 
� � � � �

7Ý Æ º ; 2 dm�H � ACZA+ [ \ t � � Ñ �  � 	 ö w Ò � � n 7A

Å n Ù � ¡+ 74 Ä 7 � Y 

W 5�Malmquist¡+ 7H ¢ £ ¤ W 

 Malmquist¡

+ 7H ¢ £ ¤

� 	 fg  

H ¢ £ ¤  

� 	  

H ¢ £ ¤  

� 	 fg

H ¢ £ ¤  

« ¬fg  

H ¢ £ ¤  

A [ \  1.501 1.147 1.308 1.145 1.002 
B [ \  1.002 0.888 1.129 1 0.888 
C [ \  0.809 0.933 0.867 0.935 0.998 
D [ \  0.999 0.994 1.005 0.994 1 
E [ \  1.077 0.973 1.107 1.001 0.972 
F [ \  1.106 0.969 1.141 0.97 0.999 
G [ \  1.1 1 1.1 1 1 
H [ \  0.794 0.894 0.888 0.941 0.95 
I [ \  1.011 1.009 1.002 1.01 1 
J [ \  0.996 1 0.996 1 1 
K [ \  1.185 1.02 1.162 1.02 1 
L [ \  1.004 1.024 0.98 1.031 0.994 
M [ \  0.955 1.028 0.929 1.037 0.992 
N [ \  1.057 1.029 1.027 1 1.029 

2006 1.395 1.070 1.282 1.111 0.955 

2007 1.332 0.951 1.466 0.986 0.962 

2008 1.371 0.831 2.089 0.684 1.164 

2009 1.133 2.241 0.728 2.412 0.912 

° ±  1.307(1.218) 1.273(1.051) 1.391(1.318) 1.298(1.116) 0.998(0.189) 

� } W ´ < p ð  

 

��������� �� �� �� �  

Ë | ¥ � ü ¦ � Ó Ô � H ¾ Õ Ä Ö × ¾� ¢ £ ¤ xQ � � � � Ø Ù AU Ú

K � =  : � ' Ò · H A� K + #9 : � . / 0 È � AÏ Æ + [ \ ð U Û

Ü � � ì È #� _� � Y> � + #E� . / 04 Ä I Ý 5¦ m mAÄ Å x¥ +

#¼h ¸ Þ � ¿ À g x Ä � k l 5Û � l : #� Ò A� ß ¾x à U �5k l �

h � 4 � S �dU �5 á . Yz { x 2005~2009 | � = + #h~ � , X A8

· S � U P 9 z ¬A¯ O 14 Æ + [ \ h~ � 9 z A â ã ô; < fT Ó î � �

î ï + [ _� 	 fg ß« ¬fg ¦ m A�� � � � ; < fg _� CQ ¡+ 7

H ¢ ¦ m A¨ © ß Ö ½ n m� 

æ � � }  : � ' Ò · H Aw ` � } ä � #ß * © + # å å D � A � 4 +

# Î Ï � . m ¥ �®Ë | ¥ 0 f g h 5W X G K + ô#L õ 5� r i S dm
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�_ H � �Ú D Aæ � � + � ; < F G µ J k l A»� #� ½? � dm�H � Y 

»¼A� } + [ \ 5fg « ë �O E³ Þ ð ó A® 9 z ¡ º ° ± ¯ fg

h 67.52%Aò § Î Ï + [ \ _¯ fg µ d 33% æ ç 5· ¸ ¹ º �Ú D A 9 z

¡ º ° ± � 	 fg « h 74.90%A � -« ¬fg « 91.54%AW ´ > � + [ \

� � n � R 0 e î dfó � AM N O E; < � � � �ÉK S � á . 5¦ § YÉE

tobit � � � � Û Ü Õ ª W ¿ À g Q ª Î � ½? d , ; < fg d³ Þ 5� � �®

�� S � è³ ´ [ \ « ¬ß; < fg ½ W k e q A+ [ \ ì Þ S + �U y 9 ;

Ç � T � ¿ �a 9 : ß ª  � � 6 78 d G ½ W « ¬ �  · H 5W X AC

ZA+ [ \ ð v Á î � Â � / 0AÉ t Ã . ! � ; Ç Û . Ä 7AÅ n ç � +

[ \ _; < fg Y 

Ü , P Q � ¿ é è é ® i j H  5 ê ë A: Q � ¹ 8 #� � x w

ìA+ #� . / 0 í 7 L W È � W X YCZÂ · ¸ + [ \ 5; < fg òx �

2 ! � ; Ç ¾. g � '  ( > n + ¿ é . g ] Ì î ï hTV Â ! )AK + #

¼ò ë Ü À t � �� . g ACÉK + #¼· ¸ P � q r ß H I Ë Ð î Ä k l

x· ¸ S � á . 5W X Y 
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 � �	 
 � �  

1. � ï � (2006)A� ô � #; s Î + #; < � � � #� � A� � � A6-13Y 
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