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Abstract 
 

This study first defines the components of interpersonal ability, then incorporates 

Taiwan Education Panel Survey (TEPS) and TEPS-B data to investigate the impacts 

of interpersonal ability and the complementarity between interpersonal ability and 

cognitive ability on the wages of young workers in Taiwan. We use the exploratory 

factor analysis to divide non-cognitive ability into interpersonal ability and other non-

cognitive abilities; cognitive ability is proxied by the examination scores of various 

subjects in their high school years. We define an individual's ability as interpersonal 

ability, non-cognitive ability, and cognitive ability. Empirical results show that 

interpersonal ability has a significant and positive effect on wages, especially for 

females and middle-skilled occupations, like service workers, trade workers, and food 

service workers, whose skills require a better interpersonal ability to fulfill the tasks. 

However, different from existing literature, we find no significant complementarity 

between interpersonal ability and cognitive ability. The possible reason may be most 

young workers remain either in the lower ranking job or with limited experience. As 

their careers move to higher or more sophisticated positions, which require 

management and communication skills, the significant complementarity relationship 

between interpersonal ability and cognitive ability may likely exist. 

 

Key words: Non-cognitive ability Interpersonal ability Social ability Taiwan 

Education Panel Survey (TEPS) 
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Riggio, 1992 Wu, 2008) Wu(2008) )
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SH CP

(25 27 ) CP TEPS 2003

TEPS 2005 TEPS 2007 TEPS-B(2014) SH TEPS 
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O 3-1 TEPS-BT9�<8�Fb� TEPSN TEPS-BT9)��'U�4, 

TEPS-B<8�F 
<8%B 
�B)� 

TEPS TEPS-B 2009 TEPS-B 2013 

2001 
�� 

2003 
�� 

2005 
�� 

2007 
�� 

2009 
\Q 

2010 
]Q 

2011-2012 
\Q 

2013 
\Q 

2014 
]Q 

2015 
\Q 

Panel 1 SH 1984/1985 
_�	 
`17=a 

_�
   24~25= 25~26=    30~31= 

Panel 1/2 CP 

1988/1989 

 �	 
`13=a 

 �	 _�	 _�
 20~21=   24~25= 25~26=  

Panel 1 NCP 
 �	 
`13=a 

 �	     22~23= 
24~25= 

(0J 2011-2012
)<8PX) 

25~26=  

Panel 2 NP   _�	 _�
    24~25=   

R1c$!H^�;#?*DZ�@8EG�CDV3� 
R2cPanel-1 SH@TEPS 2001/2003)T9_�K�&%B<8�Panel-1/2 CP@TEPS 2001/2003)T9 �%B<8b�52005/2007/JX

WT9_�K�&%B<8bF@:.<8�Panel-1 NCP@TEPS 2001/2003)T9 �%B<8bNCP�@2001/2003) �%
B<8bF@CP ��%�Panel-2 NP@TEPS 2005/2007)T9_�K�&%B<8bNCP�@2005/2007)_�K�&%B<
8bF@CP_��%� 

R3c8O;�1M���>2L[7XWV3+�-JT9c2LN��("DYI�- 2001/2003) �%B<82014)T9`��Aa 
V3�CS6� 
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5 Heckman
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δ )"	

Probit 

IMR  
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0" =
1(%"&')
Φ(%"&')

										+ = 1,… , / 

1 (Probability density function) Φ

(Cumulative Distribution Function)  

 

 

    OLS  

ln(7") = 8" + 9:"& + ;"&< + =0" + )"								+ = 1,… , / 

ln(7")

:"
9 ;"

< 0" IMR =

7

)"  

   

    

 

 

 6

 2015 80,000

�

������������������������������������������������
6 40

 
7 80,000 (boxplot) ( , 2008)  
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( ,2013 Almlund, Duckworth, Heckman & Kautz, 2011 Borghans, 

Duckworth, Heckman, & Ter Weel, 2008a Diaz & Tudela, 2012, Roberts, Granum, 

E, Leegood, & Raven, 2007)
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2
 

 
 

 

    TEPS 2001(SH) TEPS 2005(CP) 3-p

0

1 8

(curriculum-free analytical ability subtest)

( , , , 2003)  

    

 

 

 

 3-5  

     
     

 0.1452    
 -0.0035 -0.1047   
 -0.0101 0.1684 -0.0121  

 

    3-5

0.1452 0.25~0.35 (Deming, 

������������������������������������������������
8 , , (2003)  
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56% 1691  

82.7%  13.3%
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29 16

1 ; 14%  0.4%

; 12% 47.5%

49.8%

1.3%  

 3-7  

(N=3,014)     
 33365.69 9558.537 18418.25 79940.31 

 0.0078 0.9617 -3.5168 3.5027 
 0.0215 0.9351 -3.0785 2.9376 

-  0.0758 0.9591 -4.7705 2.5861 
-  0.0706 0.8678 -8.6838 0.9850 

 0.4390 0.4963 0 1 
 0.0259 0.1588 0 1 

 -0.0857 0.9331 -2.0635 3.4178 
 0.6732 0.4691 0 1 

 0.9977 0.0481 0 1 
 0.1314 0.3379 0 1 
 0.0066 0.0812 0 1 

 2.6765 0.8240 0 4 
BMI 22.0160 3.7383 15.2416 52.7344 

 0.8268 0.3785 0 1 
  0.1334 0.3400 0 1 

 0.3407 0.4740 0 1 
 28.7432 19.1831 0 177 

 16.4045 14.6176 1 159 
 1.1891 1.3031 0 11 

 0.1374 0.3443 0 1 
 0.0040 0.0630 0 1 

 0.1234 0.3290 0 1 
 0.5100 0.5000 0 1 
 0.3013 0.4589 0 1 

 0.1888 0.3914 0 1 
 0.4751 0.4995 0 1 
 0.4983 0.5001 0 1 
 0.0133 0.1145 0 1 
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1 1  

   

   

 

 

 

Heckman 7

probit  

IMR

IMR 7 �

 
 4-1 Probit  

   
 -0.1040 0.0540 
 0.0158 0.1637 

 0.0235 0.0303 
BMI 0.0021 0.0068 

 0.1062* 0.0541 
 0.4540*** 0.1129 

  -0.1633 0.1261 
 2.8223*** 0.1517 
 -0.8755*** 0.0568 
 -0.9173*** 0.2205 

 -0.0644* 0.0260 
 -0.0279 0.0291 

 0.0197 0.0252 
-  0.0005 0.0251 
-  0.0633* 0.0261 

 -2.1820*** 0.2558 
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pseudo R 0.4460  

 4668  
1 * ** *** 5% 1% 0.1%  

        2   
3 2  

 



‧
國

立
政 治

大

學
‧

N
a

t io
na l  Chengch i  U

niv

ers
i t

y

DOI:10.6814/NCCU202101160

� 

 34 

�

n 4-2 �h2�mw�q�Heckman�}RM$ 
vD"b (1) (2) (3) (4) (5) (6) 
�~|�i�  0.0121** 0.0100* 0.0099* 0.0096* 0.0098* 
  (0.0043) (0.0043) (0.0043) (0.0043) (0.0043) 
t^i�   0.0307*** 0.0309*** 0.0335*** 0.0331*** 
   (0.0051) (0.0051) (0.0051) (0.0051) 
�~|�kt^i�
	�    0.0035  0.0032 
    (0.0045)  (0.0045) 
���t^i�-j<�(     0.0138** 0.0137** 
     (0.0043) (0.0043) 
���t^i�-y,oe     -0.0110* -0.0064 
     (0.0050) (0.0053) 
j<�(kt^i�
	�      0.0003 
      (0.0044) 
y,oekt^i�
	�      0.0110* 
      (0.0048) 
'/+Q 0.0242 0.0224 0.0042 0.0049 0.0011 -0.0006 
 (0.0227) (0.0227) (0.0228) (0.0228) (0.0228) (0.0228) 
_@�+Q 0.1592*** 0.1548*** 0.1340*** 0.1340*** 0.1318*** 0.1297*** 
 (0.0265) (0.0265) (0.0266) (0.0266) (0.0265) (0.0266) 
0u�c+J 0.0606*** 0.0595*** 0.0453*** 0.0451*** 0.0453*** 0.0447*** 
 (0.0094) (0.0094) (0.0097) (0.0097) (0.0097) (0.0097) 
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>� 0.0921*** 0.0925*** 0.0921*** 0.0919*** 0.0887*** 0.0888*** 
 (0.0094) (0.0094) (0.0094) (0.0094) (0.0095) (0.0095) 
4* 0.0272 0.0273 0.0365 0.0369 0.0360 0.0355 
 (0.0261) (0.0261) (0.0260) (0.0260) (0.0259) (0.0259) 
.:ag#� 0.0237*** 0.0229*** 0.0188*** 0.0186*** 0.0185*** 0.0186*** 
 (0.0047) (0.0047) (0.0047) (0.0047) (0.0047) (0.0047) 
�;X? 0.0111* 0.0101* 0.0117* 0.0117* 0.0103* 0.0102* 
 (0.0051) (0.0051) (0.0050) (0.0050) (0.0051) (0.0051) 
BMI -0.0037** -0.0037** -0.0036** -0.0036** -0.0036** -0.0036** 
 (0.0012) (0.0012) (0.0012) (0.0018) (0.0012) (0.0012) 
�h2�g� 0.004*** 0.0039*** 0.0039*** 0.00390*** 0.0038*** 0.0038*** 
 (0.0007) (0.0007) (0.0007) (0.0007) (0.0007) (0.0007) 
�h2�g�6E -2.82e-5*** -2.73e-5*** -2.56e-5*** -2.55e-5*** -2.52e-5*** -2.51e-5*** 
 (7.27e-6) (7.27e-6) (7.23e-6) (7.23e-6) (7.22e-6) (7.21e-6) 
Zh7w 0.0028*** 0.0027*** 0.0026*** 0.0026*** 0.0027*** 0.0026*** 
 (0.0007) (0.0007) (0.0007) (0.0007) (0.0007) (0.0007) 
Zh7w6E -3.89e-5*** -3.83e-5*** -3.61e-5*** -3.62e-5*** -3.69e-5*** -3.62e-5*** 
 (9.53e-6) (9.52e-6) (9.47e-6) (9.47e-6) (9.45e-6) (9.46e-6) 
2�xBPD -0.0108* -0.0107* -0.0097* -0.0097* -0.0101* -0.0100* 
 (0.0043) (0.0043) (0.0043) (0.0043) (0.0043) (0.0043) 
�}d[h 0.0870*** 0.0855*** 0.0858*** 0.0858*** 0.0824*** 0.0822*** 
 (0.0122) (0.0122) (0.0121) (0.0121) (0.0121) (0.0121) 
�}d[h 0.1623* 0.1628* 0.1700** 0.170** 0.1692** 0.1677** 



‧
國

立
政 治

大

學
‧

N
a

t io
na l  Chengch i  U

niv

ers
i t

y

DOI:10.6814/NCCU202101160

� 

 36 

 (0.0653) (0.0653) (0.0649) (0.0649) (0.0648) (0.0647) 
=��h 0.1938*** 0.1930*** 0.1868*** 0.1867*** 0.1867*** 0.1846*** 
 (0.0131) (0.0131) (0.0131) (0.0131) (0.0130) (0.0131) 
�z2� 0.0950*** 0.0941*** 0.0865*** 0.0866*** 0.0851*** 0.0853*** 
 (0.0112) (0.0112) (0.0112) (0.0112) (0.0112) (0.0112) 
�z2� 0.0034 0.0031 0.0036 0.00370 0.0037 0.0040 
 (0.0122) (0.0121) (0.0121) (0.0121) (0.0120) (0.0120) 
�AihK 0.1026*** 0.0978*** 0.0910*** 0.0908*** 0.0897*** 0.0910*** 
 (0.0266) (0.0266) (0.0265) (0.0265) (0.0265) (0.0265) 
�AihK -0.0026 -0.0064 -0.0087 -0.0089 -0.0091 -0.0076 
 (0.0266) (0.0266) (0.0264) (0.0264) (0.0264) (0.0264) 
IMR -0.0846*** -0.0847*** -0.0882*** -0.0880*** -0.0914*** -0.0921*** 
 (0.0233) (0.0233) (0.0231) (0.0231) (0.0232) (0.0232) 
5D 10.13*** 10.14*** 10.16*** 10.16*** 10.17*** 10.17 
 (0.0510) (0.0511) (0.0509) (0.0509) (0.0509) (0.0509) 
Wald EO-(j\9) 1183.32***(20) 1193.75***(21) 1240.68***(22) 1241.61***(23) 1260.61***(24) 1268.67***(27) 
NHD 3014 3014 3014 3014 3014 3014 
r 1�|Ft^i���~|�i�����t^i�vD��Dp{�!puWsi�S&� 1�LV3�mw&�]TY� 
r 2�>��%V�W)>�+Q�%V�W'/��C�d[h�%V�WGC�d[h�2�#��%V�W�z�Iz

k�1��AihKk�AihK�%V�W�AihK��

r 3�*�**�*** �8n` 5%�1%�0.1% fqO-�lUV� 
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'Ġ Heckman�ƥþôwáƿ´ƱuĿ�ƥþ probitôw�å�ŉ>�-

�DƃÙƿ��O>Ŀ�ƥþƎýôw�ŷ�ƿºZúƃÙ«ƯƑ>@Ş�%

�ƕÑƿ
ƭàŨƆĨĄ�rŋƿŻï�ĺēÇƤ¶ƣJ(exclusion 

restriction)�êİļ'Ġ��DƃÙēǁŐđ(čēš�kŐđ(čēŴ¿ƿƕ

Ġ�ƍĨƃÙĨ\rē1ź-�ÐçC�ĨŐđ(č¾Őđ}NƋ�ƿæ7h

Ƌâ¾�Ƒ>TR�{ƿśţĕÿf"�Őđ(čēĕÿZ�¦ĵŐv ƩĔ

ç¸fŶƛƿ��/�ÝŨƆà�u«ƯĨƿÕ83ēŶƛƑ>@Ş�%�š

ƃÙśƭÇƤ¶ƣJ�ƃÙ�ŭ 4-1ē@ƺêõêƑ>@Ş�%�ºƴ�ŷĨ

ŎëƿC�ţĕÿf"ŚƃÙ+ÙēùƶƿŭĴţĕÿf"Ś^śà7hƑ>

TR�{ĨƿbŠĨŶƛàç 87.5%Ĩõêţĕÿf"ƿa~\rēf"Ĩĕ

ÿŴæ6,��MģðĨ��:ÞƑ>TR�{�°ğĉŐđ(čÜƮ(ĭƿ

Őđ(čēĕÿŴ�]Őđ(čēŴ¿ĨƃÙƶŧēƄƿţ1źĬfƿŦ-�

ÐçŴ�ĨŐđ)¼KõêæƕÑÌƓƑ>¾�Ä>Ş{��ś�¦ĵŐv 

ƻŚƃÙ�ƶŧēƄƿŭĴĵŐv ƻĨ�¦çƋ�ĨĵŐƆč
�µÝÂ�

%�×şĸ¥��ƃÙ+ÙƶŧēùƿŭĴ×şĸ¥¹ƻŚÂI�%Ĩöæ�

Ƌƻ�C�ƭżĮŠN-Ɣ�ŲŅƃÙƶŧēùƿŭĴDŻƵ-�ŠNŚ7hƑ

>Ş{�ƿĔśDƺ\rƏƗƫŰä�*Ó(#ƀ� 

°ŭ 4-2ēĿ�ƥþĨ@Ş�%ŨƆ�ŷŎëƿƷ<ĭI¨(1)Ţ¨(6)��

IMR+ÙĩƶŧēƄƿŭĴ�uƕÑ¶2ŽƿŦīÊ�ãƐå�£ÜĆƑŪ�

ŷKæ!�ƃÙĨ«ƯŨƆĨÖë�ÊŧƿĭI¨(1)ƿŻ¨��8O>�ŤÚ

ěƐĠĨËJƃÙƿ��éO>�$-�ŠNƃÙ��üÜƮƿġÝcĒ��

��×şñēã]ƿÕÐç���ü
ƭŗűƿ�ÝŨƆĨÍY
ąç��Ĩ

¢PǂİÀ��k�ƂBĽ�íƃÙKƶŧēùƿľe�Ť¡ƁƿƋƻĨ�ü

k�Ƃgí�ÝÍYŨĂçÀ¢Pƿ�ƂİļÀ¾sĽ��ĨzƚƋƻ��`

ŏŷƃÙÜƮƿĢ¶Ðçā�¶äƻĨŨƆƿ�¦ĵŐv �ÝŨƆĚ_�ç

ƅěƿ½ƞuƻ�¦ĵŐv Ĩ�¦ƿĬ�Ðçä�ĨŐđk×şƆčƿŠu
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Ƒ>TR�{LÁ�ä�Ĩyĳ�Ƌ&Ĩ4§Ę»�ÝŨƆ_¯çƋ�Ĩ¢

Pƿa~°ƊƺƇƝÆÙ(BMI)(ĭƿÆÙƉƻ�ÝŨƆçƄhĨ«ƯƿŭĴƺ

»�ÝŨƆĚ_ĨD«ƯN�ÊŧĭITR�{ƃÙÜƮƿ@Ş�%ŐƸkĝ

Ş¤Ɔĩjĝù«ƯŒŨƆƘƦzƚjƒċĨ·ªƿƧŧƑ>TR�{k�ð

ĨáƠƉŨƆƉ�ƿ�à½ƞĜæ�Ƣ��%ƌÎøÙ�ÝŨƆĨƄhƅ

ěƿŭĴƲŔĨƌÎ�%�ÝƬ¤(ž
�à����ƿbſ�ďį�ğ

ť��Ò�ŃĞŞ�ÝŨƆçùh«ƯƿśƻƥŃĞŞäƻƿňç�ƥŃĞŞ

A.���°�BŞĨŨĂƋĶ��ð�ƿBSƺŇ�Ť(žÍ)äƻĨƈ

Ũ�uWƙ�%ĨõêāƈC�vXŠĚ¯äƻĨ�Ɔƿ�Ť(žƿcĒWƙ

vXĨ�ðæÍ)ƋƻĨ�%ŨƆƿ�CàucW�¾ÛW�ŀî³x�ƿf

õvƿŻvXĨĖ9�ƋƻƿƋƻĨŨƆŠ©ŮƋƻĖ9 (ĨğĉĂĎÏ

��°�ƻÃŠĨŞðŠĚ¯äƻĨŨƆƿƻÃŠŞðēŐĞ�k�ð�lƿ

�%?��Űă°ð�lÐçůƪmƳĨĄłŠNkƻ¥�ðÃūƿƏƵŠN

u�ŤTR�{�Ƌēķ�ƿ90�Ƌƻ�	

°¨(2)Ɵ�O>-�ŠNƿƷ<O>êİļƜƼơć�ŠNǀ�Ʀơ+Š

NƿŬƝÆóēõêƻ�áèĨ�Ʀơ+ŠNƿŵ�CţŨƆĨơŝ¶ƿ�ŷ

+Ùƶŧēùƿ	Ā|O�o óĎ�Ĩ�Ʀơ+ŠNƿňŠ|OÍYŨƆ

1.21%�¨(3)O>żĮŠNƿŻżĮŠNŬƝšõêƻ�áĨőeČƸFÙƿ

ÉŸżĮŠNài«Ư�Ʀơ+ŠN�ÝŨƆĨ«ƯƿO>�żĮŠN®ƿb

�ħĝ�Ʀơ+ŠNĨ+ÙĤ±�ƢƿÌČAÆóƃÙuŬƝĐƃƝ�çƙ�

ƜĦƿ��Ʀơ+ŠN+Ù�ĔƶŧēùƿżĮŠNĨ+Ùfõƶŧ	ēùƿ

	�ÝŨƆĨīÊ«ƯÖë�Ý�Ʀơ+ŠNǂú~ƿĥżĮŠNO>®ƿƙ

FËJƃÙßƶ�ƢƿVÅ�üĬơƃÙ]�¦ĵŐv ƿÌČ�¦ĵŐv 

ũġ«ƯõêĨżĮŠNƑś«Ư�ř½�kŨƆ�¨(4)O>�Ʀơ+ŠNk

żĮŠNĨ��ưƿĪĨēƸƀÚě�Í]�Ʀơ+ŠNţżĮŠNĨ�Ůơ

+(Deming, 2017ǂWeinberger, 2014)ƿĔś��ư+Ù
ąçƶŧƿƶĴAŠN
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uúõê�
��u�Ůơ+�¨(5)Ku¨(3)Ĩyĳ�ƿO>C�ƭżĮŠN

ǀšU�ţƔ�ŲŅƿĪĨàËJC�Đu-�ŠN��Ʀơ+ŠN�ÝŨ

Ɔ_¯Ĩ«Ưƿ�ŷŎëƶĴC�ƭżĮŠNĨO>
�«Ư�Ʀơ+ŠNƃ

ÙĨ+ÙƿC�šU�Ĩ+ÙƶŧēùƿšU�Ĩ-�ƴºu�%k�ř

�Ä>ä�Ĩ³Nƿ	Ŝ³ŀ¬½ëƿƏà�Ťƨ�ÀƜų	n�ĨėƇƿś

Ɣ�ŲŅK�ÝŨƆąçƶŧĨ«Ưƿś��ƹŹĨàƿƔ�ŲŅĨ+Ùƶŧ

ēƄƿ�Ť(žƿƔ�ítŲŅŚu�řŭĝ�æƋ�(Ĉ;ò,2013)ƿ¼Żà

ŠƠÊ (ä�Ĩ�%ŭĝ�¨(6)O>ÀçĨ-�ŠN�]dŠNƠĨ��

ưƿ�÷ƸØƺ-�ŠN�ÝŨƆĨ«Ưƿúá�Ʀơ+ŠN�żĮŠNkš

U�ƃÙ+Ù�ƶŧēùƿśƔ�ŲŅ�+Ùƌē�ƶŧƿ�[ţżĮŠN

�u�Ůơ+�œŎ(ĭƿ-�Ĩı�N(ZƿżĮŠN)�QNĨ»¥ţ�Ʀ

ơ+ŠN�ÝCŞĊGèĨ�%½�ĨĲç¢Pƿś�ı�Nēå�ƿQNĨ

»¥ø�ƿś�Ʀơ+ŠNå®ƿ°ÙÓ(ĭƿĀ|O�o óĎ�ĨżĮŠ

N�ç 3.31%ĨŨƆÍYƿśšU�ē 1.37%ƿ�Ʀơ+ŠNKç 0.98%ĨŨ

Ɔƅě� 

     

Ŀ�ń  �fFƵ��Ƭ¤ŨƆ�ŷŎë 

��ńĲż��Ʀơ+ŠNĲ��ÝŨƆĨÍYçÀ¢Pƿêń�Ƒ�û

ĲżŻŠNàiēęĽ	Ļ�ĨÖëƿ¾88EĝuD5ìĹė²ĨŘƺ��

êİļ�pĹė²FƵŵ��Ʀơ+ŠN�ÝŨƆĨ«ƯÖëƽ��ņĺ��

Ʀơ+Öë�ƾ(qŁ��mƳǁ 

1. �Ý�f¶HŘƺ(žƿ�Ʀơ+Öëài�fǃ 

2. �ÝÐç�fåŌ�üŘƺ(žƿ�Ʀơ+Öëài�fǃ 

3. �Ý�fżĮŠNĨŘƺ(žƿ�Ʀơ+Öëài�fǃ 

4. �Ý�fŞðÃŠŀŊĨŘƺ(žƿ�Ʀơ+Öëài�fǃ 
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êńÈĠFōƎýĨÜ¨(ŵ�ƿĬ�Ý'Ġ��ưĨÜ¨ƿŠ�Ô�Ë

JƃÙ«ƯĩēĬfĨ1źƿ�æÏ��ŷõêƝ�ŨƆ�ŷĨÜ¨ŕŖÈĠ

HeckmanAƥþôw(÷Ƹ]Ɩ=ƕÑ¶2ŽĨmƳ� 
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�

� 4-3 �,"¦a[
@��T®Probit`1��«N#�Y�9d��v�$¬ 

�~�V N#  Y�9d  �v�$  
�~�V8¦# tN 6N wQ�� wQ�� 	�V�� 	�V�� 
�V-z (1) (2) (3) (4) (5) (6) 
N#   -0.0669 -0.1895 -0.0458 -0.1838* 
   (0.0607) (0.1230) (0.0748) (0.0789) 
C7 0.3107 -0.1739 -0.0852 0.2009 0.1669 -0.0553 
 (0.2823) (0.2135) (0.1663) (0.6372) (0.3164) (0.1949) 
�JoO 0.0529 -0.0017 0.0118 0.0829 -0.0191 0.0801 
 (0.0446) (0.0418) (0.0335) (0.0735) (0.0429) (0.0436) 
BMI -0.0006 0.0043 0.0009 -0.0157 -0.0058 0.0117 
 (0.0093) (0.0104) (0.0075) (0.0166) (0.0096) (0.0099) 
�nf,� 0.2098** -0.0228 -0.0034 0.3982*** 0.1505* 0.0470 
 (0.0755) (0.0794) (0.0633) (0.1124) (0.0711) (0.0847) 
4=9d -0.0298 0.9673***   -0.4620 0.5706*** 
 (0.1659) (0.1633)   (0.3418) (0.1215) 
wQ��9d -0.7155*** 0.4483*   -1.0533** -0.0900 
 (0.1815) (0.1857)   (0.3446) (0.1632) 
�l�jm�B 2.8407*** 2.8411*** 2.9083*** 2.6761*** 2.9459*** 2.7601*** 
 (0.2005) (0.2385) (0.1681) (0.3370) (0.2224) (0.2154) 
�l�jmnf -0.8811*** -0.8691*** -0.6158*** -1.6115*** -1.0553*** -0.6518*** 
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 (0.0785) (0.0831) (0.0669) (0.1204) (0.0776) (0.0855) 
�l�jm�P -0.8382 -0.8718*** -0.8432***  -0.8551** -1.0339** 
 (0.4636) (0.2619) (0.2269)  (0.3042) (0.3293) 
<Iy�0� -0.0569 -0.0756* -0.0802** -0.0016 -0.0437 -0.1116** 
 (0.0379) (0.0363) (0.0300) (0.0534) (0.0326) (0.0425) 
�v�$ 0.0262 -0.0916* -0.0182 0.0204   
 (0.0406) (0.0425) (0.0310) (0.0778)   
�¡���$ 0.0556 -0.0145 0.0469 -0.0434 -0.0309 0.0720 
 (0.0352) (0.0365) (0.0288) (0.0526) (0.0341) (0.0376) 
!�£�v�$-�L&5 0.0018 0.0028 0.00380 -0.0078 0.0161 -0.0262 
 (0.0358) (0.0356) (0.0283) (0.0562) (0.0351) (0.0364) 
!�£�v�$-�:�� 0.0473 0.0939 0.0798** 0.0077 0.0492 0.0632* 
 (0.0306) (0.0517) (0.0277) (0.0746) (0.0466) (0.0315) 
DV -1.9211*** -2.5910*** -1.7811*** -1.8238*** -1.1349* -2.5449*** 
 (0.3615) (0.3896) (0.2526) (0.5402) (0.4602) (0.3555) 
pseudo R 0.4738 0.4050 0.3621 0.5255 0.4861 0.3934 
a[V 2312 2356 3555 1095 2574 2094 
� 1®K(1).K(2)�Z��N#K(3).K(4)�Z��4=9d.wQ��9dK(5).K(6)�Z���v�$� 
� 2®wQ��
��l�jm�B�
�VsX �N/¥�*�� 
� 3®N#
2k¦m6N�9d
2k¦m4=��9d� 
� 4®*�**�*** �G�x 5%�1%�0.1% ��b;§�ik� 
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� 4-4 �,"¦a[
@��T®Probit`1��«�^R�|�¬ 

�~�V �^R�|� 
�~�V8¦# ©R� 	R� �R� 
�V-z (1) (2) (3) 
N# 0.0356 -0.1696*** 0.2674* 
 (0.0472) (0.0478) (0.1355) 
C7 -0.0404 0.1662  
 (0.1485) (0.1422)  
�JoO -0.0042 -0.0002 -0.0007 
 (0.0264) (0.0267) (0.0782) 
BMI 0.0025 -0.0018 0.0137 
 (0.0061) (0.0061) (0.0158) 
�nf,� -0.0699 0.2325*** 0.3919* 
 (0.0467) (0.0485) (0.1754) 
4=9d 0.5295*** -0.3824*** 0.0349 
 (0.1315) (0.1127) (0.3061) 
wQ��9d 0.6773*** -1.1333*** -0.6337 
 (0.1413) (0.1299) (0.4613) 
>��{9] 0.1133* -0.1693*** -0.0378 
 (0.0493) (0.0504) (0.1529) 
�l�jm�B 2.4327*** 2.0427***  
 (0.2390) (0.1769)  
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�l�jmnf -0.6206*** -0.1920** -0.0571 
 (0.0587) (0.0584) (0.1700) 
�l�jm�P -0.4683 -0.3627  
 (0.2479) (0.2199)  
<Iy�0� 0.0882*** -0.1418*** -0.0398 
 (0.0230) (0.0240) (0.0740) 
�v�$ 0.1222*** -0.120*** -0.0387 
 (0.0264) (0.0262) (0.0736) 
�¡���$ 0.0444* -0.0156 -0.1467* 
 (0.0221) (0.0226) (0.0667) 
!�£�v�$-�L&5 0.0315 -0.0209 0.0178 
 (0.0222) (0.0225) (0.0664) 
!�£�v�$-�:�� 0.0122 0.0302 0.1216 
 (0.0247) (0.0244) (0.0898) 
DV -3.2254*** -1.7743*** -3.0426*** 
 (0.3145) (0.2583) (0.5452) 
pseudo R 0.1667 0.2060 0.0699 
a[V 4581 4581 3619 

� 1®�R�
�C7����l�jm�B����l�jm�P�
�VsX �N/¥�*�� 
� 2®N#
2k¦m6N�9d
2k¦m4=��9d� 
� 3®*�**�*** �G�x 5%�1%�0.1% ��b;§�ik� 

�
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� 4-5 �,"¦a[
����®Heckman� e`1«N#�Y�9d��v�$¬ 
�~�V N#  Y�9d  �v�$  
�~�V8¦# tN 6N wQ�� wQ�� 	�V�� 	�V�� 
�V-z (1) (2) (3) (4) (5) (6) 
�¡���$ 0.0051 0.0109* 0.0098* 0.0277 0.0061 0.0090 
 (0.0069) (0.0055) (0.0046) (0.0175) (0.0117) (0.0090) 
�v�$ 0.0164* 0.0530*** 0.0298*** 0.0688*** 0.0771*** 0.0112 
 (0.0080) (0.0073) (0.0053) (0.0194) (0.0144) (0.0096) 
�¡����v�$�¤ 0.0037 4.69e-5 0.0051 -0.0289 0.0030 0.0001 
 (0.0065) (0.0062) (0.0048) (0.0172) (0.0131) (0.0090) 
!�£�v�$-�L&5 0.0167* 0.0111* 0.0154*** 0.0198 0.0341** 0.0110 
 (0.0071) (0.0053) (0.0046) (0.0149) (0.0113) (0.0090) 
!�£�v�$-�:�� -0.0049 -0.0142 -0.0103 0.0089 0.0013 0.0049 
 (0.0067) (0.0095) (0.0057) (0.0192) (0.0150) (0.0096) 
�L&5��v�$�¤ -0.0074 0.0073 0.0031 -0.0155 -0.0217 0.0014 
 (0.0065) (0.0058) (0.0047) (0.0150) (0.0127) (0.0086) 
�:����v�$�¤ 0.0107 -0.0105 0.0078 0.0251 -0.0114 0.0158* 
 (0.0059) (0.0105) (0.0049) (0.0261) (0.0202) (0.0078) 
4=9d 0.0496 -0.0323   -0.1590** 0.0523* 
 (0.0313) (0.0358)   (0.0536) (0.0260) 
wQ��9d 0.2046*** 0.0704   -0.0010 0.1380*** 
 (0.0393) (0.0391)   (0.0569) (0.0358) 
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>��{9] 0.0711*** 0.0266* 0.0418*** 0.0492 0.0391** 0.0451** 
 (0.0156) (0.0121) (0.0102) (0.0289) (0.0127) (0.0150) 
N#   0.0878*** 0.0630* 0.0661*** 0.1094*** 
   (0.0100) (0.0284) (0.0136) (0.0135) 
C7 0.0206 0.0355 0.0424 -0.0623 0.0099 0.0438 
 (0.0436) (0.0319) (0.0263) (0.1207) (0.0489) (0.0304) 
<Iy�0� 0.0099 0.0238*** 0.0219*** 0.0044 0.0194** 0.0115 
 (0.0074) (0.0061) (0.0051) (0.0127) (0.0062) (0.0076) 
�JoO 0.0130 0.0073 0.0070 0.0226 0.0139 0.0078 
 (0.0084) (0.0062) (0.0053) (0.0163) (0.0074) (0.0071) 
BMI -0.0017 -0.0055*** -0.0028* -0.0093* -0.0043* -0.0028 
 (0.0018) (0.0016) (0.0012) (0.0039) (0.0017) (0.0016) 
��@��¨ 0.0059*** 0.0023** 0.0042*** 0.0033 0.0063*** 0.0023* 
 (0.0014) (0.0009) (0.0007) (0.0041) (0.0013) (0.0010) 
��@��¨EW -4.85e-5** -9.67e-6 -2.87e-5*** -7.99e-5 -5.58e-5*** -1.02e-5 
 (1.47e-5) (8.26e-6) (7.30e-6) (5.42e-5) (1.47e-5) (8.55e-6) 
q�F� 0.0008 0.0028*** 0.0029*** -0.0001 0.0015 0.0029*** 
 (0.0015) (0.0008) (0.0007) (0.0043) (0.0014) (0.0009) 
q�F�EW -9.57e-6 -3.82e-5*** -3.99e-5*** 6.05e-5 -2.19e-5 -3.91e-5*** 
 (2.31e-5) (9.98e-6) (9.49e-6) (6.47e-5) (2.51e-5) (1.06e-5) 
@��ScV -0.0143* -0.0084 -0.0099* 0.0095 -0.0163* -0.0042 
 (0.0070) (0.0053) (0.0043) (0.0194) (0.0068) (0.0055) 
	 }r� 0.0418* 0.1107*** 0.0808*** 0.0963* 0.0950*** 0.0757*** 
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 (0.0190) (0.0157) (0.0125) (0.0466) (0.0174) (0.0169) 
© }r� 0.2423 0.1481* 0.1689**  0.1004 0.2003* 
 (0.1699) (0.0664) (0.0637)  (0.1130) (0.0779) 
M��� 0.2296*** 0.1549*** 0.2142*** 0.0319 0.1856*** 0.1534*** 
 (0.0224) (0.0161) (0.0141) (0.0344) (0.0164) (0.0221) 
'�@� 0.0545** 0.1068*** 0.0910*** 0.0353 0.0827*** 0.0934*** 
 (0.0179) (0.0141) (0.0118) (0.0336) (0.0159) (0.0158) 
	�@� -0.0120 0.0163 0.0092 -0.0336 0.0046 0.0047 
 (0.0194) (0.0152) (0.0125) (0.0416) (0.0183) (0.0159) 
©R��^ 0.0960** 0.1070* 0.0891*** 0.1636 0.1378*** 0.0355 
 (0.0357) (0.0425) (0.0269) (0.1137) (0.0379) (0.0371) 
	R��^ 0.0156 -0.0068 -0.0054 0.0269 0.0385 -0.0675 
 (0.0355) (0.0423) (0.0268) (0.1149) (0.0381) (0.0368) 
IMR -0.1267*** -0.0501 -0.1124*** -0.0678 -0.1180*** -0.0782* 
 (0.0338) (0.0322) (0.0307) (0.0361) (0.0287) (0.0390) 
DV 10.1593*** 10.2561*** 10.1521*** 10.3918*** 10.2565*** 10.1581*** 
 (0.0753) (0.0727) (0.0450) (0.1623) (0.0855) (0.0711) 
Wald)Wb;(�sH) 474.77***(26) 847.87***(26) 1060.83***(25) 104.96***(24) 696.97***(27) 474.82***(27) 
a[V 1323 1691 2612 402 1545 1469 
� 1®K(1).K(2)�Z��N#K(3).K(4)�Z��4=9d.wQ��9d� 
� 2®wQ��
�U�© }r��
�VsX �N/¥�*�� 
� 3®�X�v�$��¡���$�!�£�v�$�Vv�V��+��m��$g3% 1�_kA��3%uhp� 
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� 4®N#
2k¦m6N�9d
2k¦m4=���U�}r�
2k¦mZU�}r��@�0ª
2k¦m(��\��¢.  
?�©R��^�	R��^
2k¦m�R��^� 

� 5®*�**�*** �G�x 5%�1%�0.1% ��b;§�ik� 
 

� 4-6 �,"¦a[
����®Heckman� e`1«�^R�|�¬ 

�~�V �^R�|� 
�~�V8¦# ©R� 	R� �R� 
�V-z (1) (2) (3) 
�¡���$ -0.0081 0.0237*** 0.0264 
 (0.0068) (0.0061) (0.0558) 
�v�$ 0.0251** 0.0254*** -0.0093 
 (0.0087) (0.0076) (0.0963) 
�¡����v�$�¤ 0.0082 0.0055 -0.0420 
 (0.0073) (0.0060) (0.0542) 
!�£�v�$-�L&5 0.0115 0.0147* 0.0900 
 (0.0067) (0.0063) (0.0642) 
!�£�v�$-�:�� -0.0013 -0.0034 -0.1264 
 (0.0080) (0.0073) (0.0780) 
�L&5��v�$�¤ -0.0029 0.0032 0.0807 
 (0.0068) (0.0064) (0.0635) 
�:����v�$�¤ 0.0078 0.0137* 0.0594 
 (0.0082) (0.0065) (0.1538) 
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4=9d 0.0397 -0.0028 0.3615 
 (0.0542) (0.0267) (0.2766) 
wQ��9d 0.1458* 0.0622 1.1493 
 (0.0587) (0.0496) (0.7645) 
>��{9] 0.0210 0.0552*** -0.1809 
 (0.0146) (0.0146) (0.1093) 
N# 0.0616*** 0.0952*** -0.0154 
 (0.0145) (0.0139) (0.1566) 
C7 0.0458 0.0269  
 (0.0440) (0.0323)  
<Iy�0� 0.0036 0.0164* 0.0073 
 (0.0069) (0.0081) (0.0645) 
�JoO 0.0110 0.0092 -0.0431 
 (0.0076) (0.0069) (0.0631) 
BMI -0.0043* -0.0025 -0.0214 
 (0.0019) (0.0015) (0.0147) 
��@��¨ 0.0047*** 0.0031** 0.0252** 
 (0.0011) (0.0011) (0.0084) 
��@��¨EW -3.27e-5*** -1.78e-5 -0.0002* 
 (9.74e-6) (1.22e-5) (8.91e-5) 
q�F� 0.0015 0.0038*** -0.0113 
 (0.0011) (0.0011) (0.0149) 
q�F�EW -2.85e-5* -5.09e-5** 4.61e-5 
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 (1.24e-5) (1.79e-5) (0.0003) 
@��ScV -0.0187* -0.0049 -0.0209 
 (0.0074) (0.0052) (0.0376) 
	 }r� 0.1055*** 0.0483** -0.2694 
 (0.0191) (0.0165) (0.1909) 
© }r� 0.1950* 0.1285  
 (0.0835) (0.1066)  
M��� 0.1647*** 0.1785***  
 (0.0182) (0.0211)  
'�@� 0.0669*** 0.1090*** -0.1613 
 (0.0170) (0.0152) (0.1368) 
	�@� -0.0077 0.0180 0.0231 
 (0.0192) (0.0158) (0.1262) 
IMR -0.1541*** 0.0277 -0.3722 
 (0.0371) (0.0441) (0.4643) 
DV 10.4055*** 10.0762*** 11.3270*** 
 (0.0957) (0.0604) (1.3630) 
Wald)Wb;(�sH) 263.46***(25) 380.84***(25) 53.15***(22) 
a[V 1432 1502 40 

� 1®�R�
�C7���U�© }r�������
�VsX �N/¥�*�� 
� 2®�X�v�$��¡���$�!�£�v�$�Vv�V��+��m��$g3% 1�_k

A��3%uhp� 
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� 3®N#
2k¦m6N�9d
2k¦m4=���U�}r�
2k¦mZU�}r��@�0ª

2k¦m(��\��¢?�©R��^�	R��^
2k¦m�R��^� 

� 4®*�**�*** �G�x 5%�1%�0.1% ��b;§�ik� 
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���ä�hÂGŤǝǤ�Ǆƽ+Ýöçj�hǨ 

Ǜ9ĿŻ 4-3�Ĺ³(1)m³(2)Ǥĥ�ÂGEǖ��ǃč�ÿưÖ�ƇĂ

|ǤŰĨĎh#ĹĵÂăó5iƩ;RP¦��ŁÊ�	ĹĵÂ�5iƩ;R

P¦�Ǥăó¬ǡy 25Ů 27UƼǤcŬƦ�ăó�ò�Ç�ÿǤÈçK��

ÿǤ�yï¸�ǤÈçï¸� �Ŷä�ŪĹǃč�Şģ(ĞĥĨĎ�ĵÂă

ó�5i�Ʃ;RP¦�ǤŻņǔ�ĹŞģ(ĞcŬƿ"�Ʃ;RP¦�Å

Ǖ��Âăó��ÿưÖĂ|Ǥ���ċmŁÊ�	�ċǗųĥćǤĴä�Â

�ǊƁï@¸Ǥy 25H 27ĊĹ¬ǡčǤ�Ƴ¥ŞƩ;RP¦��Şģ(Ğã

ǎĹƆƶŰĵÂĂ|ĹĽhǤħũ�ÂĹ�±ŇŞz!Ĺ+àǗųĥƙǤî>

ŊcŬǤ�Əç�±ŇŞz!ƠǞĹ�ÂăóìưÖŢţW�Ǥƪ[dĤŇì

4ŝ�±ƅÁ�Ǥ��ƍĥ�Â�ǊÒ`ƪǞĹÞūǤ yŇŞz!ƠǞĹ�

±ſǤ�AçĨĎĹÞūň¯ƠǞĹ�±�ǤÕîÂG«ŏĹƅÁǤ�ƠĥƷ

ƃÞūǤì5iĦƒç:�È�:ƳÒ`éǞĐğĹÞūǧa�ŊƆƶçǤy

�±ŇŞz!ƠǞĹ��Ǥ�ÂƠ�ǊƁƙØ�Ƈ�ë½ǤƍŀŬM+àǗų

ĥƙǤcŬĹƆƶĥƍŀŬMƠ�Ĺ�Âăó��ìưÖŢţW�� 

Ż 4-5�Ĺ³(1)m³(2)ĥ�ÂGEǖ�Ŵƛ�ƇĂ|ǤŜöǗņĵÂăó

���y�Ǆƽ+ÝöǤ6�Â�yÝöǤáĬ�ÔH�Ǆƽ+ŬMŬj%

ĳŰ%ĳĹµ´Ű£%<�îƠ�Ĺƽ+Ǥũ�ÂƧ©ÕîƠ�Ĺ�Ǆƽ+Ŭ

M11Ǥì5iƩ;ǊƁƋŬMĹŪÿ(Borghans, Ter WeelmWeinberg ,2014)Ǥ

Ǘņ�Â��Ǆƽ+ĹŴƛÝöƠǗų�Ĉ�Ǥ>Ťǝ�ƍŀŬM]ŭ¼S�

ÝöĺĥǗų�0¾ĕÅĹçǤ�ċ�ä>ŤǝĹÝöîƠ�ĹUGǤŁŋÊ

�ċ�äĵÂĹ·ǏƠ�Ǥ�ä�ÂJĦǗų·ǏǤũ�Ɩ?Ō�ù�ä>Ť

ǝ(ƏĺîÔWŴƛĹÝöǤŞ Fishers’Zą�12(Paternoster, Brame, Mazerolle

������������������������������������������������
11 óŁŋăó���Â«{�Ǆƽ+ŬMƠĵÂǞǤřœƑ\ŧƾƺ 5� 
12 řœƑ\ŧƾƺ 8� 



‧
國

立
政 治

大

學
‧

N
a

t io
na l  Chengch i  U

niv

ers
i t

y

DOI:10.6814/NCCU202101160

� 

 53 

m Piquero ,1998)½Ǥc¾ŀĵÂĹ+àǗų�ä�ÂǤƦƲE�cŬŰ�/Ʃ

;ĹŪÿîƽǤºŉ½ŪÿÌŬŏŘƲECƌø�ĵÂ��±ŇŞz!+à

�ǗųǤũ�ÂJǗųĥćǤcŬŻņ�ä�Â(ƏZĲ�±ĹÚÍ�äA_

¾RP¦�Ç�çéĥƷƁĹ�a�Ǥ�Â� BMIǗųĥƙǤcŬŻņǇ�Ơ

ĥƷƃ�ÂĹǝÆ�³(1)�ĵÂŴƛ�ƇĂ|Ǘņ IMR+àǗųĥƙǤŻņ�

yưÖÂ1ƎǤ'¾ļÒ�ƇŴƛǤƗà+àìż"�ǤÀǐ'ĳ Heckman�

ǃčĂ|ƩŸ,ćǤũ³(2)� IMR+àJ�ǗųǤ�ǊƩŸ,ć� 

���äÕî�hëŚ�ċŤǝǤ�Ǆƽ+Ýöçj�hǨ 

� � � �ƅ�Ż 4-5Ĺ³(3)m³(4)��ëŚ�ċEǖ�Ŵƛ�ƇĂ|ǤĸĮëŚ�

ċĥŁÊ�	ŤǝĹ-�ŬM�Ǥ6ƍŀŬMîÝöǤ^ƅëŚ�ċĥ��

ŨǤǁ�ƍŀŬMÝö�Ǥhè��y�Ǆƽ+mŭ¼S�ĹÝöǤÓĝƦŰ

¿��Ūÿîƽ+�Ĉ�ǤŁÊ�	�ƍŀŬMƗà�+àǞƫ 6.88%Ǥŗî

��ĶÿĲĹ>.��(2.98%)ǤħũŞ Fishers’Zą�½Ǥ>Ťǝ�ƍŀŬM�

Ƈ+à��yǗų¤ķ13��

���ä�hƍŀŬMŤǝǤ�Ǆƽ+Ýöçj�hǨ 

� � � �óŁŋƍĥ�Ǆƽ+ŬM»�Ĺň¯	çŰƍŀŬMEǉĹǤŲƠǞƍŀ

ŬMĹŤǝ��Ǆƽ+ÝöƝ&ǤũƠ"ƍŀŬMĹŤǝ�Ǆƽ+ÝöƝ"Ǥ

ƱcŬŻņ>ŬMcŬçźƸh�ŬM�ƅ�Ż 4-5Ĺ³(5)m³(6)��ƍŀŬ

MEǖ�Ŵƛ�ƇĂ|Ǥ��!à�ƍŀŬMEĥǞǢ�!à�	ǣm"Ǣ�

!à�
ǣ>ŤǝǤŜöŻæ>Ťǝ�Ǥ�Ǆƽ+ŬMĺ�ǗųǤǗņ�Ǆƽ

+ŬMǍŰƍŀŬMźƸĽhĹĢyƗà� 

�

������������������������������������������������
13 řœƑ\ŧƾƺ 9� 
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t��ä�hŪÿÌŬŏŘŤǝǤ�Ǆƽ+Ýöçj�hǨ 

óŁŋúÙå<İwǄR£ơ?�ä 2012¬ĸŻ� ISCO08Əæê

(International Standard Classification of Occupations: ISCO-08)�LEã³Ǥ�Ū

ÿÌŬŏŘEĥǞÌŬ��ÌŬm"ÌŬ�Ŋ¡Ć�ǞÌŬŪÿTkǦ�ŸÛ

�Œ]Şį�����ÿ�n�m�ÌŹn]Oį�ÿ�n�ǤǞÌŬŪÿĹ

£%�Ş©ìǎ��ƸƀǈĹÌŹ�ŒįmĒŐqǓǤǊ'ĳ�ƸĪ�Ǒ}Ĺ

�ÿŀƔmŞǜ(ƆĒ��ÌŬŪÿTkǦ��Q£%�n���ïQ£%�

n]®ǎŰ¦�ƹo�n���ÌŹÂƣ�õ�Ġ�ĩ£%�n���ÌŹ£

ŏĽƽ£%�n�m�Ąs×%n]śžn���ÌŬŪÿ£%Ƨ©Ɓđ�ŏ

ÞūĐ«ǤA��ƲEĹ£%<�ǊB3��ň¯ĹőàŬM�á�įƆŬM

m�Ǆƽ+ŬMǤŬěþįƆ£%Ƃ�È�ƆĄý£B×%ĹƏæê�ë½Ǥ

"ÌŬŪÿTkǦǍÌŹ£mǝM£Ǥ£%<�ĥŕr�ƷƀĹRM£%� 

Ǜ9ǤĿHŻ 4-4�Ĺ³(2)ǥƩ;�ÌŬRP¦�Ĺ�ƇǤƅ�HĵÂ�

5iƩ;�ÌŬRP¦�ǤŻņƋRP¦���Â���ÒųĿHŻ 4-6ĹŪ

ÿŴƛ�ƇĂ|ǤŬƅ�H6�ÌŬŪÿ�y�Ǆƽ+ÝöǤƩ�ĉŻæy�

ÂG2ĥEǖ�Ŵƛ�ƇĂ|�Óƒ�ÂĹ�Ǆƽ+ÝöçĴäÊưŪÿĹŠ

ÜǤISCO08Əæê��Ô]�ÌŬŏŘ�ŪÿǊƁŞ©Ű��PîƽǤǇ�ì

§ð7nÕîƠ&Ĺ�Ǆƽ+ŬM�Ĉ�ǤƍŀŬMŰŭ¼S�ĺ�yÝöǤ

�ƍŀŬMŰƮ�ƂŔƼ�y�Žƽ+ǤŻņ�ÌŬRP¦��ähèÕî

łÌŬmŖ¼�-�î1��ǞÌŬŪÿãǎǤĴŻ 4-4³(1)�c�ƅ�HŁ

Ê�	�ƍŀŬMm�±ŇŞz!Ĺ+àćƙŷŰŻ 4-4³(2)~ó	çĽ^Ǥ

c�ƆƖĥǞ�ċ�ǞƍŀŬMmǞ�±ŇŞz!Ĺăóé5iƩ;ǞÌŬR

P¦�ǤƠ�5iƩ;�ÌŬRP¦��Ż 4-6³(1)�c�ĿHyǞÌŬŪÿ

�-�ŬM�6îƍŀŬMîÝöǤAǚĹǍƍŀŬMĺĦÝöǤ�Ǆƽ+Ŭ

MŰƍŀŬM���yÝöǤŰáĬ2ďƠǤDeming(2017)mWeinberger(2014)



‧
國

立
政 治

大

學
‧

N
a

t io
na l  Chengch i  U

niv

ers
i t

y

DOI:10.6814/NCCU202101160

� 

 55 

ĺĸĮhèǊƁǞƍŀŬMmǞ�Ǆƽ+ŬMĹ¢!�>ŬM�y�ŽĹƽ

+Ǥũ6ǊƁǞƍŀŬMĹ£%È6ǊƁǞ�Ǆƽ+ŬM£%�JēîƦă

Ĺƽ+ǤĴäóŁŋyƛâ	`ǀǤÜĦĔ�ǞÌŬŪÿĹ£%<��řœ2

Ʃ�ĉÑƈǤcŬyăó�ĹǞƍŀŬMƠ�ǊƁǞ�Ǆƽ+ŬMǤÓƒcŬ

Zvĥ��ăóF;Ū�Ǥ��¿�ųƠĥ~ńĹ£%Ǥò(ǆųRP¦�Ş

ǜm¬ƛĹÔWǤ�ŽÝöcŬ�ìyǞÌŬŪÿŤǝ�ĘĮ�ďƠǞÌŬŪ

ÿm�ÌŬŪÿĹ�ċ¡ǎǤŁÊ�	�ċ�äǞÌŬŪÿĹŴƛÔWîÊª

OǤ�ÌŬJēîƋÝöǤħũ�ÌŬŪÿ�?Ō�ù�yćiÝöǤcŬŻ

ņ�ÌŬŪÿǊB3��ň¯�ÞūǤ �çƱǟǊƁHŁÊ�	ĹÞūĐ

ğ�"ÌŬăó�-�ŬMĺēîÝöǤŻņ"ÌŬ£%Ơ�ǊƁĪ�-�Ŭ

MǤ�cŬvăóƪ�Êů� 

 

Ŏ�ō  ŜƒŰ²ƕ 

óŁŋŞáĬßįmÑƈ½Ǥ��Ǆƽ+ŬM�ťĥǦ��ŊǍƍŀŬ

MǤĥ-�²ŌmşÍ�Ǆƽ+ĹŬM¤ķ�ƋŬMĴ>-�ǎiśÇǤŎ�

�ǎiĥÌŬǎǤTkǦ�gƭĹŻƫ���Ň�Ã�ƢƔ�m�ǋĖƗ

Ƨ�ǤǧŎ��ǎiĥ<yƐœǎǤTkǦ��ûĪƜ���80ƅŰP

Ą��ÌŬǎ�Ż-�yŇ�ƪň� ĮĹƅ�mŻƫŸĥǤũ<yƐœǎ�

Ż-�ǎ��Ǆ�¹ĹÄĔmÆ¯�� 

y�Ǆƽ+ŬM�äŴƛ�·ǏĹ�ƓŜöĸĮǤ�Ǆƽ+ŬM�ä=Ū

£%ăóĹŴƛ�yǗų·ǏǤũĈ·Ǐ�Ɓ(ŭ¿��ÌŬŪÿĹŤǝǤƋ

Ťǝ����ĶÿĲm�Â��Ǥũ�Ǆƽ+ŬMyǞÌŬŪÿm"ÌŬŪÿ

Ťǝ��äŴƛēîǗų·ǏǤÓĝZvç�ÌŬŪÿ�Ɓ�ïQÿ�pÿ�

ǙǘÿśÇǤ£%Ã���Ǆ�ėVEǒšǤÜ�ÌŬRP¦��éǊƁÕî
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ű��Ǆƽ+ŬMĹǌ¬��Ĉ�Ǥ�ä�ÌŬŤǝ(Əŭ¼S��BîÝ

öǤũǞÌŬRP¦�éƷƃǌ¬�ĹƍŀŬMŰÞūĐğ��Ƹƪ¹áĬÎ

DƍŀŬM�äRP¦�Ç�_¾îƷƁ·ǏǤóŁŋ�ƇŜö�ÚÍƦǠǤ

ƍŀŬMyóŁŋ�ÊîĹĂ|<ĺlĮǗųǤ�+àĺ�äǍƍŀŬMǤ

Ǘņǌ¬�ŀƔł�M�çëƷƁĹ-�ŬM�a�ǤóŁŋēîyǌ¬R

P¦��ĸĮ�Ǆƽ+ŬMŰƍŀŬMĹ�Žƽ+ǤŰĽƽáĬďƠ½(i.e. 

Deming, 2017)ǤÓƒAZvĥóŁŋ'ĳ�ăó�ƳçKKƞ;Ū�Ǥƛċ

�ĚǢ=ǝăó«{¬ƛ6 16-íǣǤ�à��¿�~¡£%Ǥ�¿�ŒįŪ

Ũı�ǤǆųRP¦�ŞǜƝƻǤ�ŽĹÝöcŬìġġĘĮǤ�AçƱ�Ǌ

ƁŒį£%xǂ�]Ş©ǊƁƩŸ�ėƈƒ�ǞÌŬŪÿǤ)�¼¨�Ƶ¨�

Þ¨�?fŞį��Łŋxǂƙƚ�ŏ(Deming, 2017)� 

óŁŋë½ßįDtǠ²ƕǤ*ò(ŁŋŨ2\ŧ�Ǜ9ǤóŁŋßįD

��Ǆƽ+ŬMĹ�ťǤħũƛâ	ĹǀIǤÜ�Ǆ×%	ŰįƒîÊD;Ǥ

ò(ŁŋŨc�¿óŁŋ��ťųË(ƉƇqY'�Ǆƽ+ŬMĹƗàéÒƤ

įƒ÷ĀǤ�NźƸÎāĹÝ¯�Ŏ�ǤĴäƲEáĬÎDǍƍŀŬMĹBî

ƻñ·ǏĲęĸ ĹÝöǤ²ƕò(ĽƽƕǓĹŁŋŨc�'ĳÕîéƻñR

P¦�ċe�ƥƟƛâƛâ°�Ŏ�Ǥ²ƕƩ�ĉƌřƐøăóy�Ǆ£%Ã

�
Űh���Œm�ÉĹ�PÃ¶]A�ƁÿQ<�Ǥ�ǊƁŰ���ė

Ĺň¯(�ŪÿEǖǤŬéğŃĹÐÏ�Ǆƽ+ŬMĹ�ǄÝö�ë½ǤóŁ

ŋòƌřÑƈ�Ǆƽ+ŬM·ǏŴƛĹĄIĥ$Ǥ×%	bç�ĈŬM�Ŵ

ƛƩŸuČEôǤƴgƛâ�ŤǝĥF;Ū��ǌ¬ĹĪÂǤ6ŬƆƶĥǇ�

�äǌ¬ÍîƋŬMĹƷƃň¯ũ¥Ǥ�cŬ6çǎƊèĹŎ�XƘũ¥Ǥ 

æǗ�Ǆƽ+ŬMĹ·ǏƬƬ�bçƦăǤƽä�Ǆƽ+ŬM�äŴƛ·ǏĹ

ĄIĹ)�îWu (2008)m Deming (2017)�Wu (2008) ÔHŇ�ÌŬçŵĴ�

N?f<ƄƤĹÎ�ŨĹàƸ(ī¾é��ŦƛĞNƨWƯĹĄIǤƼÒ�
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NŴƛǤũǍļÒ·ǏŴƛ�Deming (2017) ƍĥ�Ǆƽ+ŬM·ǏŴƛĹ

Ýö(ŭäƋŬMìĜ�£%�ėĹǅŅǤÔW£%ÝĭǤŲ£%�ü�Ĺ£

%�ėĆàƝǒšǤJ�Ǆƽ+ŬMƝŬ ĮAÝö�ľðò(ŁŋŨŬ��

Ǆƽ+ŬMĹ·ǏĄIîéƌĻĹÑƈǤŬĸ Dé�ĹĝƸ]�ƇãĔ
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±¯ 
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±¯ 2 i?W´R²$¥\�¨(2l 

¥\/�¾N=3,014¿ ���\ fq¡ 
�tm.� -0.0681*** 0.0092 
�r�ps�G -0.0469 0.0838 
�r�pstm -0.0566*** 0.0124 
�r�ps�T -0.0765 0.0521 

¶°��& 0.0091* 0.0043 
 ~�& 0.0293*** 0.0051 

¶°�� ~�&	�¸ 0.0024 0.0044 
��· ~�&-�P)9 0.0136** 0.0043 
��· ~�&-«>�� -0.0039 0.0053 
�P)9� ~�&	�¸ 0.0012 0.0043 
«>��� ~�&	�¸ 0.0104* 0.0047 
8A=k 0.0220 0.0220 
�U�=k 0.1167*** 0.0262 
D¤��=d 0.0385*** 0.0096 
R# 0.0836*** 0.0093 
H; 0.0134 0.0270 
@L��5� 0.0164*** 0.0046 
�MuS 0.0108* 0.0050 
BMI -0.0034** 0.0012 
��E��» 0.0038*** 0.0007 
��E��»J^ 0.0000*** 0.0000 
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v�K¦ 0.0025*** 0.0007 
v�K¦J^ 0.0000*** 0.0000 
E�©Xj\ -0.0111* 0.0042 
�µ�w� 0.0807*** 0.0120 
½µ�w� 0.1828** 0.0640 
Q��� 0.1696*** 0.0130 
*¬E� 0.0904*** 0.0111 
�¬E� 0.0087 0.0119 
½V��e 0.0935*** 0.0261 
�V��e 0.0004 0.0261 
I\ 10.2230*** 0.0966 
¢[ R-square 0.3114  

�

�

�

±¯ 3 ��E�hc��
�&���¥\}°�\�³ 

¥\/� 
¶°��&  ~�& 
��· ~

�&-�P)
9 

��· ~

�&-«>�
� 


¶°��& 1    

 ~�& 0.1256 1   

��· ~�&-�P)9 -0.016 -0.0726 1  
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��· ~�&-«>�� -0.0381 0.1574 -0.025 1 
�¦ 0.1028 0.2459 0.0552 -0.0223 
yR -0.0276 0.0307 -0.0252 -0.2068 
H; -0.0043 -0.0911 0.0007 -0.0472 
@L��5� 0.0765 0.252 -0.0429 -0.0333 
�tm.� -0.0576 -0.1358 0.0031 -0.0069 
�r�ps�G -0.0353 0.0178 0.009 0.0203 
�r�pstm -0.0094 -0.0312 -0.0596 -0.0044 
�r�ps�T 0.0143 0.0119 0.0319 -0.002 
�MuS 0.0727 -0.0381 0.1226 0.0261 
BMI -0.0375 -0.0399 -0.0145 -0.0893 
8A=k -0.0588 -0.1101 0.0189 -0.0076 
�U�=k 0.0881 0.2305 -0.0116 0.0422 
D¤��8= 0.0722 0.319 0.0012 0.0771 
��E��» -0.0134 -0.2881 0.0548 -0.0394 
v�K¦ 0.0207 -0.112 0.0219 0.0296 
E�©Xj\ -0.0401 -0.1752 0.0301 -0.0626 
Y��µ�w� 0.0377 -0.0348 0.0771 -0.0315 
Y�½µ�w� -0.0003 -0.0237 0.0209 0.0211 
�� 0.0044 0.127 0.002 0.0286 
*¬E� 0.0488 0.2059 -0.0052 -0.0164 
�¬E� -0.032 -0.1625 0.0023 0.0135 
,¬���5+E� -0.0248 -0.0725 0.004 0.0052 
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½V��e 0.0849 0.2138 0.0118 0.0182 
�V��e -0.0646 -0.1997 -0.0109 -0.0098 
�V��e -0.0506 -0.0243 0.0043 0.0147 

�

±¯ 4 �¼hc�Zª��® 

¥\/� hc\ J6� fqF aC� a8� 
�¦ 3,042 34163.85 14026.65 18418.25 303244.7 

¶°��& 4,668 0.0132 0.9916 -3.8645 3.5027 
 ~�& 4,668 0.1114 0.9553 -3.0785 2.9376 
��· ~�&-�P)9 4,668 -0.0053 1.0033 -5.4160 2.5861 
��· ~�&-«>�� 4,668 0.0486 0.9116 -8.6838 0.9850 
yR 4,668 0.4953 0.5000 0 1 
H; 4,668 0.0281 0.1652 0 1 
@L��5� 4,668 0.0473 1.0060 -2.0635 3.4178 
�tm.� 4,668 0.6452 0.4785 0 1 
�r�ps�G 4,668 0.8063 0.3952 0 1 
�r�pstm 4,668 0.3087 0.4620 0 1 
�r�ps�T 4,668 0.0219 0.1462 0 1 
�MuS 4,668 2.6823 0.8285 0 4 
BMI 4,668 22.1524 3.7819 14.1723 52.7344 
8A=k 4,668 0.7170 0.4505 0 1 
�U�=k 4,668 0.2384 0.4262 0 1 



‧
國

立
政 治

大

學
‧

N
a

t io
na l  Chengch i  U

niv

ers
i t

y

DOI:10.6814/NCCU202101160

� 

 63 

D¤��8= 4,581 0.3890 0.4876 0 1 
��E��» 3,587 26.7212 19.6782 0 177 
v�K¦ 3,072 16.4307 14.6269 1 159 
E�©Xj\ 4,391 0.9970 1.2639 0 11 
Y��µ�w� 4,366 0.1157 0.3199 0 1 
Y�½µ�w� 4,366 0.0094 0.0965 0 1 
�� 4,266 0.1376 0.3445 0 1 
*¬E� 4,395 0.5081 0.5000 0 1 
�¬E� 4,395 0.2883 0.4530 0 1 
,¬���5+E� 4,395 0.2036 0.4028 0 1 
½V��e 4,668 0.4177 0.4932 0 1 
�V��e 4,668 0.4861 0.4999 0 1 
�V��e 4,668 0.0544 0.2269 0 1 

�

±¯ 5 -��¦���!R#�Zª��® 
 yR¾N=1,323¿ :R¾N=1,691¿ 
¥\/� J6� fqF aC� a8� J6� fqF aC� a8� 
�¦ 34728.43 10127.92 18418.25 79940.31 32299.5100 8947.6330 18418.2500 77275.6300 

¶°��& -0.0223 0.9809 -3.5168 2.9375 0.0312 0.9461 -3.3246 3.5027 
 ~�& 0.0540 0.9973 -3.0785 2.9376 -0.0040 0.8829 -2.7674 2.7295 
��· ~�&-�P)9 0.0485 0.9451 -3.2877 2.5178 0.0972 0.9697 -4.7705 2.5861 
��· ~�&-«>�� -0.1322 1.0895 -8.6838 0.9193 0.2293 0.5972 -6.4651 0.9850 
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H; 0.0242 0.1537 0 1 0.0272 0.1627 0 1 
@L��5� -0.0867 0.9460 -2.0635 3.1498 -0.0849 0.9231 -2.0635 3.4178 
�tm.� 0.6538 0.4759 0 1 0.6884 0.4633 0 1 
�r�ps�G 0.9970 0.0549 0 1 0.9982 0.0421 0 1 
�r�pstm 0.1534 0.3605 0 1 0.1141 0.3181 0 1 
�r�ps�T 0.0023 0.0476 0 1 0.0101 0.0998 0 1 
�MuS 2.7664 0.8069 0 4 2.6062 0.8305 0 4 
BMI 23.4906 3.7290 15.8725 41.9132 20.8623 3.3170 15.2416 52.7344 
8A=k 0.7846 0.4113 0 1 0.8598 0.3472 0 1 
�U�=k 0.1595 0.3663 0 1 0.1130 0.3166 0 1 
D¤��8= 0.3704 0.4831 0 1 0.3176 0.4657 0 1 
��E��» 24.0824 18.8161 0 137 32.3897 18.6764 0 177 
v�K¦ 13.5472 12.4411 1 88 18.6399 15.7632 1 159 
E�©Xj\ 1.1194 1.2991 0 8 1.2436 1.3040 0 11 
�µ�w� 0.1512 0.3584 0 1 0.1266 0.3326 0 1 
½µ�w� 0.0015 0.0389 0 1 0.0059 0.0767 0 1 
�� 0.1187 0.3235 0 1 0.1271 0.3332 0 1 
*¬E� 0.5034 0.5002 0 1 0.5151 0.4999 0 1 
�¬E� 0.3008 0.4588 0 1 0.3016 0.4591 0 1 
,¬���5+E� 0.1958 0.3969 0 1 0.1833 0.3870 0 1 
½V��e 0.5034 0.5002 0 1 0.4530 0.4979 0 1 
�V��e 0.4558 0.4982 0 1 0.5316 0.4991 0 1 
�V��e 0.0181 0.1335 0 1 0.0095 0.0968 0 1 
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�

±¯ 6  -��¦���!�eV����Zª��® 
 ½V�¾N=1,432¿ �V�¾N=1,502¿ 
¥\/� J6� fqF aC� a8� J6� fqF aC� a8� 
�¦ 36060.83 9869.69 18503.52 79940.31 30718.46 8433.771 18418.25 76821.99 

¶°��& 0.0936 0.9690 -3.5168 3.5027 -0.0545 0.9455 -3.1741 3.0365 
 ~�& 0.2315 0.8902 -2.8121 2.9376 -0.1658 0.9245 -3.0785 2.0829 
��· ~�&-�P)9 0.0878 0.9833 -4.7705 2.5861 0.0654 0.9344 -3.7340 2.5092 
��· ~�&-«>�� 0.0872 0.8408 -8.6838 0.9113 0.0620 0.8733 -7.0905 0.9850 
yR 0.4651 0.4990 0 1 0.4015 0.4904 0 1 
H; 0.0209 0.1433 0 1 0.0306 0.1724 0 1 
@L��5� 0.0713 0.9820 -2.0635 3.4178 -0.2263 0.8674 -2.0635 3.1498 
�tm.� 0.6124 0.4874 0 1 0.7390 0.4393 0 1 
�r�ps�G 0.9986 0.0374 0 1 0.9967 0.0576 0 1 
�r�pstm 0.1131 0.3169 0 1 0.1498 0.3570 0 1 
�r�ps�T 0.0056 0.0746 0 1 0.0080 0.0891 0 1 
�MuS 2.6830 0.8360 0 4 2.6644 0.8125 0 4 
BMI 22.0179 3.5656 15.2416 41.9132 21.9449 3.8949 15.5709 52.7344 
8A=k 0.7661 0.4235 0 1 0.8842 0.3201 0 1 
�U�=k 0.2179 0.4129 0 1 0.0566 0.2311 0 1 
D¤��8= 0.4253 0.4946 0 1 0.2590 0.4382 0 1 
��E��» 25.2144 18.0593 0 177 31.7676 19.2936 0 118 
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v�K¦ 15.1508 13.6555 1 159 17.3795 15.1149 1 90 
E�©Xj\ 1.0126 1.1916 0 11 1.3509 1.3707 0 8 
�µ�w� 0.1285 0.3348 0 1 0.1358 0.3427 0 1 
½µ�w� 0.0056 0.0746 0 1 0.0027 0.0516 0 1 
�� 0.1453 0.3525 0 1 0.0832 0.2763 0 1 
*¬E� 0.5628 0.4962 0 1 0.4654 0.4990 0 1 
�¬E� 0.2542 0.4356 0 1 0.3455 0.4757 0 1 
,¬���5+E� 0.1830 0.3868 0 1 0.1891 0.3917 0 1 
�

±¯ 7  -��¦���!�eV����Zª��®¾�¿ 
 �V�¾N=40¿ 
¥\/� J6� fqF aC� a8� 
�¦ 27876.91 7255.24 20216.31 60648.95 

¶°��& -0.4121 0.9787 -3.3577 1.2671 
 ~�& -0.1746 1.0044 -2.4190 1.8615 
��· ~�&-�P)9 0.1113 1.0593 -2.0113 2.4673 
��· ~�&-«>�� 0.1808 0.7340 -2.6618 0.7638 
yR 0.6000 0.4961 0 1 
H; 0 0 0 0 
@L��5� -0.2305 0.8396 -2.0635 1.8218 
�tm.� 0.875  0.3349 0 1 
�r�ps�G 1 0 1 1 
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�r�pstm 0.1750 0.3848 0 1 
�r�ps�T 0.0000 0.0000 0 0 
�MuS 2.6500 0.8022 1 4 
BMI 23.0353 4.0561 17.0874 37.1803 
8A=k 0.9250 0.2667 0 1 
�U�=k 0.0250 0.1581 0 1 
D¤��8= 0.2500 0.4385 0 1 
��E��» 28.1750 21.5215 1 87 
v�K¦ 15.4500 14.8651 1 71 
E�©Xj\ 1.3750 1.3528 0 5 
�µ�w� 0.0750 0.2667 0 1 
½µ�w� 0 0 0 0 
�� 0 0 0 0 
*¬E� 0.4250 0.5006 0 1 
�¬E� 0.4250 0.5006 0 1 
,¬���5+E� 0.1500 0.3616 0 1 

�

Paternoster, Brame, Mazerolle0 Piquero (1998)4���N£b����4n§�.�¼�2l�\8C`À�x��OÁ 
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��À#$��� 1��¼��¥\�2l�\À#&��� 2��¼��¥\�2l�\À()#$��#$�\�fq¡À()#&��#$�\
�fq¡�o � Z��s Fisher’s Z�À��B�8_ 1.96%����¼{�\8C<4º�Fz� 
 

±¯ 8  R#!¹����\Fz"] 

¥\/� Fisher’s Z� 
 ~�& -3.3665 
��· ~�&-�P)9 0.6325 
D¤��=d 2.2540 
��E��» 2.2353 
�µ�w� -2.8076 
�� 2.7188 
*¬E� -2.3040 
½V��e -0.1982 

� 1ÁFisher’s z���B�8_ 1.96��<4¢��x� 
� 2ÁFisher’s z���B�8_ 1.96�¥\�¼f�� 
� 3Á'�n§�g7s�1-5�O(1)0O(2)� 
� 4Á�n§yRhc�:Rhc���\|sº��¥\� 
 

±¯ 9  a�=k!¹����\Fz"] 

¥\/� Fisher’s Z� 
 ~�& -1.9398 
R# 0.8237 
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BMI 1.6254 
�µ�w� -0.3213 

� 1ÁFisher’s z���B�8_ 1.96��<4¢��x� 
� 2ÁFisher’s z���B�8_ 1.96�¥\�¼f�� 
� 3Á'�n§�g7s�1-5�O(3)0O(4)� 
� 4Á�n§½V��ehc��V�hc���\|sº��¥\� 

�

±¯ 10  �eV���!¹����\Fz"] 

¥\/� Fisher’s Z� 
 ~�& -0.1010 
D¤��=d -1.3123 
yR -1.6985 
��E��» 1.0655 
v�K¦J^ 1.0379 
�µ�w� 2.2425 
�� -0.5024 
*¬E� -1.8418 

� 1ÁFisher’s z���B�8_ 1.96��<4¢��x� 
� 2ÁFisher’s z���B�8_ 1.96�¥\�¼f�� 
� 3Á'�n§�g7s�1-6�O(1)0O(2)� 
� 4Á�n§½V��ehc��V�hc���\|sº��¥\� 

�

�
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