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Abstract 

Yunlin county provides one third of vegetable production. The leafy vegetable is the 

major consumption category in Taiwan. However, the rapid growth rate, short period and 

the soft tissue of the leaf, which make it easier to rotten by the weather change which 

leads the price fluctuant. 

The cooperative farm plays a role for buffering and regulation in the sales 

management, which could stabilize the balance of supply and demand. The distribution 

of the case cooperative farm which including Taipei first wholesale fruit and vegetable 

market (TFWFV), Hsilo agricultural product market (HAPM) and Kaohsiung fruit and 

vegetable marketing companies (KFVM). These mechanisms of the markets including 

auction and bargain. In the previous study shows the efficiency of auction is better. Hence 

the research is using the fluctuant of the weather to under the mechanism in the market to 

analysis the effect to the price of Qingjiang in cooperative farms and wholesale markets. 

To understand the correlation between local weather and the price of Qingjiang price 

in different markets. The study uses the weather data from Sihhu township, Yunlin County 

as the information of place of production, the factors which including average temperature, 

precipitation, maximum instantaneous wind speed, wind direction and months for the 

multiple regression analysis. The results show the average temperature and months from 

June to Oct have the positive correlation with TFWFV and HAPM, but KFVM only affect 

by the months. In addition, the price of Qingjang in cooperative farm affects by the 

average temperature, precipitation, type and flood and months. 

The study shows the price of Qingjiang affect by the factors of weather compare 

with the wholesale’s markets. We assumed the price have high correlation with production 

end. The cooperative farm could play a role of the stabilize the fluctuant from the price. 

However, the consumer end other than the wholesale markets did not consider in the study, 

which may be an important factor in the regression model. Taking together, to consider 

both production and consumer factors which may provide a better model for pricing 

strategy, which could protect the right of the farmers and consumers.  

 

Keywords: Vegetable price, Cooperative farms, Multiple regression analysis  
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ƩƂȥ 1,051.9 98.2 22.3 1,051.9 
ĕƂȥ 220.1 44.2 13.3 220.1 
œƂȥ 685.6 98.9 7.4 685.6 
ÏÀƂȥ 623.6 160.1 49.7 623.6 

2017 

ƩƂȥ 1,028.2 109.7 11.2 1,028.2 
ĕƂȥ 223.7 52.1 10.7 223.7 
œƂȥ 659.9 137.5 5.0 659.9 
ÏÀƂȥ 619.7 151.5 51.7 619.7 

2016 

ƩƂȥ 962.8 142.9 13.5 962.8 
ĕƂȥ 202.0 65.1 7.5 202.0 
œƂȥ 621.0 142.2 4.5 621.0 
ÏÀƂȥ 616.4 177.5 85.8 616.4 

2015 

ƩƂȥ 878.9 107.2 14.3 971.8 
ĕƂȥ 215.3 48.1 13.0 250.4 
œƂȥ 643.3 99.4 4.7 738.0 
ÏÀƂȥ 589.7 154.4 87.2 656.9 

2014 

ƩƂȥ 897.8 77.4 13.9 961.3 
ĕƂȥ 251.6 37.6 16.6 272.6 
œƂȥ 724.2 101.3 8.2 817.3 
ÏÀƂȥ 603.2 135.6 88.0 650.8 

ưđ§Ɯ�2018jȕĂ¥ǘjŪ�
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Ð 2-2 2014jv 2018j�
ĞȕĂ¥ſƋ 

jâ ŊÞ� 
�
ĞȕĂ¥ſƋ 

�j�%/� �1�%�� 

2018 

ƩƂȥ 43.09 118.06 

ĕƂȥ 9.59 26.27 

œƂȥ 29.49 80.80 

ÏÀƂȥ 28.05 76.84 

2017 

ƩƂȥ 43.05 117.94 

ĕƂȥ 10.13 27.75 

œƂȥ 30.11 82.50 

ÏÀƂȥ 27.49 75.32 

2016 

ƩƂȥ 41.80 114.21 

ĕƂȥ 9.93 27.14 

œƂȥ 28.85 78.82 

ÏÀƂȥ 27.10 74.05 

2015 

ƩƂȥ 37.28 102.13 

ĕƂȥ 9.60 26.31 

œƂȥ 28.12 77.05 

ÏÀƂȥ 25.20 69.03 

2014 

ƩƂȥ 36.97 101.28 

ĕƂȥ 10.48 28.72 

œƂȥ 31.20 85.49 

ÏÀƂȥ 25.03 68.57 

ưđ§Ɯ�2018jȕĂ¥ǘjŪ� 
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& 2-3 ><�$9B 
�;���T� 

�+ 
�4 103 104 105 106 107 108 

W. 88,639.52 872,662.08 956,073.34 1,017,977.85 1,041,617.36 1,003,458.69 
G�� 23,256.48 25,117.93 25,866.11 26,395.18 26,632.56 25,956.46 
P�� 6,958.05 6,520.58 6,283.08 9,256.93 7,283.34 6,230.04 
2F� - 69,011.54 90,071.93 100,130.23 97,666.02 92,753.08 
P	� 38,900.27 40,651.98 38,114.04 41,500.98 48,030.63 44,676.33 
P)� 33,662.87 33,669.83 35,211.95 42,407.56 36,745.39 29,401.73 
3D� 26,514.06 23,356.41 24,212.51 30,983.57 25,737.00 25,695.33 
5C� 59.34 63.91 111.83 117.80 136.85 113.41 
G�� 381.83 371.74 316.65 373.20 292.65 272.70 
 YV 89,816.78 95,092.67 99,466.95 100,544.45 104,709.37 106,348.44 
2FV 64,787.97 - - - - - 
G�V 10,035.57 9,594.68 13,175.22 14,861.37 15,922.95 16,635.41 
-1V 11,131.67 10,375.34 12,376.88 11,929.73 11,153.44 11,711.53 
O
V 90,250.00 75,244.83 90,693.37 83,917.78 77,587.33 68,380.84 

K0�I�LH:.K0U8�
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& 2-3><�$9B�6X� 
�;���T� 

�+ 
�4 103 104 105 106 107 108 

)�V 35,318.03 38,092.35 41,440.56 50,438.26 75,272.84 76,169.39 
E#V 363,698.06 362,210.85 385,151.06 405,155.58 426,822.90 411,619.45 
MJV 47,597.11 41,594.01 45,072.48 49,621.67 45,637.44 45,945.78 
*"V 24,352.28 20,987.88 23,285.23 23,677.39 20,753.74 23,039.89 
%RV 7,619.79 11,267.10 13,419.63 17,143.15 12,484.92 10,472.71 
Q=V 862.57 847.18 827.75 903.57 872.80 808.00 
'(V 303.22 367.29 236.02 225.95 141.98 126.76 

K0�I�LH:.K0U8�
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& 2-4 ��4�?7�@S@9/ 
�;��GPN��� 

�+ 
�4 103 104 105 106 107 108 

G�� 79135.5175 84,506.4251 101,111.9410 79,770.0598 81,445.8051 89,246.2197 
P�� 21,380.0048 20,252.7415 20,555.1325 26,631.7367 24,096.9061 22,455.3397 
2F� - 223,699.4716 459,361.4025 461,899.6725 439,330.0249 529,729.4669 
P)� 59,640.1640 68,717.8733 47,941.3795 41,648.1695 37,159.5250 40,359.3640 
3D� 95,178.4573 91,747.0722 93,442.0445 102,353.7615 77,336.7399 92,216.6974 
5C� 63.2957 66.8912 418.7540 410.7743 370.4224 347.0074 
G�� 322.8102 378.6753 367.3040 289.6164 213.0444 196.2194 
 YV 2,050.6593 1,489.3528 2,597.6860 2,968.0253 918.7444 902.4185 
2FV 193,208.7647 - - - - - 
G�V 6,361.8327 8,435.5346 13,888.6090 12,694.4719 12,008.7172 12,701.1801 
-1V 16,020.7248 16,517.2926 22,479.8280 21,154.3089 12,143.8172 8,067.6263 
O
V 36,893.4564 26,779.1102 39,041.3135 23,150.7816 20,920.4637 23,233.6907 
)�V 389.4554 202.4280 3,746.2705 54.5807 99.7071 4,137.7925 
E#V 1,118,807.8741 1,094,897.0423 1,346,038.9180 1,043,853.1344 1,008,893.5379 1,369,161.5483 

A���!�&
V�,���?7�@
9B���P�V�P	V�P)V�3DV�P	�� 
K0�I�LH:.K0U8�
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& 2-4 ��4�?7�@S@9/�6X� 
�;��GPN��) 

�+ 
�4 103 104 105 106 107 108 

MJV 12,230.8278 2,849.5115 7,838.5300 2,132.7386 2,132.7386 1,854.9726 
*"V 13,099.8091 12,883.2377 18,439.9985 11,806.9528 9,848.8937 8,145.1817 
P"V 1,978.1146 2,004.5320 2,363.5150 218.5773 2,969.0104 298.4400 
%RV 16,211.0008 42,255.5854 80,911.1030 82,337.6438 50,630.7080 40,997.7551 
Q=V 5,884.1437 6,047.8739 6,431.3970 5,360.5948 5,131.3729 5,405.3783 
'(V 1,426.8651 1,104.6721 629.9440 717.3384 126.8340 305.7505 

A���!�&
V�,���?7�@
9B���P�V�P	V�P)V�3DV�P	�� 
K0�I�LH:.K0U8�
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1. ɦ˵ʌǸYǕɧũǽȥú 

ɦ˵及ƃȨ�ĐāŨŐʷɌ		ŹʌǸäs�dČ	�}ɦ˵ŔáŨȨƆƃ�

ůˑŕ��uM�ɴŋɮĐĔ太	ÑƗŔáʌǸÒ山"É�g：ɦ˵ĺKá¯Ȩȿ

ƃ	ʖ|ʌǸdČ	DƂ�Ǘŕ$V	Í¿��Ƽ二ā5Àȡ一ˮʌǸÒ山	}�

ȡ�dƱɃǒ$ƙ³	Ȅ�一ˮǸɷ�Ƃ�$V	ȸǸāĕ�"ļ�Ɂʯˎ	}�

�Ʊ�ɧũǽ�$ȈāɁ子¸少Ňł� 

2. ʌǸɁʘǂȾ 

ʌǸɁʘǂȾN­ĂƛÒ山�ĂƛɁʘ	��ǇɃƿɁƋ。Ĭɀ`Ɋ˳ātx

Ɂʘ口Ú	ǃǳdƱɧũǽɟ�ɋ 1-2��ǇɃdƱąɝǧL þ	ʘƍ�ɀ`Ɋ

˳�| ）��µǭƋɧƿɁƋ	Ɂž�×HǂȾN­ɆƍƋ�ȀŵYǕɧȆƿå

Ȅ�ÑũǽąˁǾ�kĘȿ�ǉ.āɀ þĬǇɃsɦy�āòǸµǭYǕ	GĂ

ƛɁʘ$>�ƒƱĝÒǴ�ũǽą	��>�$ɷť}ĲǇɃ˨ɷɧ；ʔǱ>�	

ÑƗɷťǐĲǼĊ�gYǕ� 

 
ȽşÔȧ�]ķÁˠɫ� 
ɋ 2-1ʌǸǂȾɋ 

3. ʌǸnïȽşĽǡ 

g：ɦOYƳ	òǸ；ʔYǕEłÔȧĬg#ĚǉƱƊêǝÒ	 ȸǸ�Ɂʘ

Ƀǰ#āȞŷĬɁ子ʘƍ�]EłāŅʟ	�×#�Ɂ子Ƀǰ#āȞŷQ.Ĳ�

ǬWŇ	Ó�B.ɩǭ。�Ɂ子�ȜɁǱ}Ŵêǆ�	�S	ǉ.ęĬʌǸ]Ê"

QŌe$ǉ�PƂ	�ɓ/Ƀǰ� 
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%�/  2<7+�)$� 

ɦ˵YǕȰʴ˓ğɧ�Ȣ0āʎʲ�	ǆ�Ƙɀ��İW	ɀ»ǳɕ�0��

ɀȢdƱ[Ȏ˓ğ�Ƽ二ȋĻ0Ȱ已$二�	×#ɀȢȋĻ0āɃǰQGƞÜ|

 0ā>�	G�"�QGɤĥƊƏ、�>ƱȢ$Å�	�Q}山Ǝɱǿï˧ýê

ƔÔāʰ��| ）ɝ升Ʋ�	N­dƱ| ）�Ɂʘ| ）�ēe| ）Ǳ	×

#�GÛ¨ɀƱĝdƱ$Ɂʘ| ）ĲǐƓÄāɀ`Ɋ˳	×#y大Y| ）ʻ

ʂ�ĉ 2-5	Ȍó大| ）ʻʂĲǐ���ɀ`Ɋ˳Eł.Ĳ��升ɀȡ�ƱʘŮ

ɧ| ）�ɀȡǫ÷gɀ`SV�m	TŸʫʞĬªM��ƱʘŮęĬĦɰʜǔ��

| ɀ2	小ŠQG�m	�ƶˍ-Ļ�ń	Ķɏ×ɽ、ȿ�	Ǭ�}Ĳ"Ö÷�

、上	ÑƗȰ已Ýň��xŠÖǏ÷�ȽťDQGgɀ`��hʐ�m$| ）Ĭ

kĘƥ，ɀqȢǭŘ$�ɀ$ǐÐʫʞ�Ţʝ+Ĩǉ| ÎȢ��ɣų	ɦ˵ɀȢ

Ķ化| ）Q.Ĳ 1.ɀȢdƱ| ）�2.ɀȢɁʘ| ）�3.ɀȢÒǴ| ）�4.

ɀȢ¦e| ）�5.ɀȢǓƉ| ）�ɀȢ| ）āãȳĲ�ɁetxȰ已>÷G

ŉ¡dƱ�]ÍǝƃȰ已Şƭ	Û¨ȼ¾ɻ�ɀ`）œāƱʘƌ公	ɹȄɀ`êƗ	

�ãɀ»）ȡ�| ）�.ĲG��升	N­dƱ| ）ĦȰ已yɝdƱ�M�3

ɫǆ$sǉ。	ǉ.ȢƇ; Ɂʘ| ）ĦȰ已Ʊĝ$ɁʘȢƇ| ɀǕĦȰ已ɀ

ȢdƱ�Ɂʘ�ÒǴ3¦eǱȢƇ� 
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ĉ 2-5ʥ�sƎy大YɀȢdƱ| ））ʂ 

 104 105 106 107 

ʻŃ 717 753 745 755 
ɦOY - - - - 
ƃȊY 25 25 26 31 
ƐȉY 1 1 1 1 
ȟ�Y - - - - 
ɦ#Y 23 24 18 18 
ɉȳY 2 2 2 2 
ɦĚY 66 62 62 68 
ȟOY 6 10 9 10 
ä天大 14 15 16 17 
ŦȔY 5 6 10 11 
ȟ�大 9 10 12 12 
ŀţ大 13 13 14 19 
ɦ#大 - - - - 
ɑ0大 76 79 82 87 
Ě¶大 73 75 74 73 
Ȍó大 119 129 136 139 
ɉȳ大 75 80 87 90 
ɦĚ大 - - - - 
ƃȊ大 - - - - 
ġñ大 157 164 141 121 
ɦñ大 16 18 18 18 
Ĉʋ大 10 13 14 14 
人ǩ大 11 11 11 11 
ċč大 5 5 2 3 
ǃ�大 - - - - 

ȽşÔȧ�108�| ）ÎȢƵŃ�ǖ� 

  

大Y�
�Ģ�
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%�/  �����
(��+�)-� 

ɦ˵kĘtƾm 63ƹòǸYǕ	×.¢�ȱQ.ĲƱ�òǸµǭYǕɧũǽ

�µǭYǕ�g：ɦ˵ʌǸɧBòƱ��#�Ěǉ	êG#ĚǉāòǸµǭYǕʂ

Ȇ�ȿ��ƽ<ǘ	1995�	��OǉGɦOƳ	òǸYǕĲEłnï���kĘ

ānï>�N­；ʔ�Ǖ+˨ɷ�Ʊʘɺʥ��ǀɧɈĻnïǱ'ɝnï>��ĉ 

2-6 ĲȸǸ升�ynïYǕ¯ɷɧnïȆ	×#�GɦO	ɧ�中ānïȆǐ��

G]ķÁ$Eł�ŏòǸYǕȄ�ǜņ.¤Ĳ� 

1. ɦOƳ	òǸYǕ 

� 1974�ȇà已Ɂ	ĲOǉ�Ɗnï$EłÒʘǂȾ	×#Ò山$ʌòG#

ĚǉĲ�â	ŢʝɦOɀƱĝɁʘćp�ň-RāƵŃ	107 �s�ʌǸnïȆ

3,021,558,594-也	OY]ÊÒ山Ȇ 858,574,521-也#�ʻnïȆā 28.4 %�s

ɦ$ė�ĉ 2-6����ǮǤ þdƱȆĲ 6,230-也	T�ʠ˳ƱȆ$ 0.62%	

}�Q（ɦOYʌǸnïȆEł之ĬǇɃV大Yê;ʀ�ȽşÔȧ�ɦOɀƱɁʘ

ćp�ň-R)�×#µǭYǕ$；ʔEłGɄȶ；ʔĲE	˨ɷnïĲɰ	尺µ

ǭɷť-Z�-_ɧ-ȇ� 

2. �中òǸµǭYǕ 

Ĭɦ˵�Ɗǐ�āʌǸƱ�YǕ	2018�$nïȆĲ 732,658,074-也�s�

nïȆ$ 24.2%�yȍʌǸ�sɦnïȆ 10~30%	×# 2014�ƵŃ	�中òǸµ

ǭYǕǑǆ� 54ɶ*ānï˘Ģ��×#}Ĳĝȍ才�	}�YǕQɤĥs�$

口łıƉ	"ÝʌǸáȯ、一 �ˮ×#107�$ǮǤȸǸȌó$dƱȆĲ411,619.45

-也	�s�ʻnïȆ$ 41%��×#Eł；ʔ二�Ĳ�g˨ɷ	ȬǾʔ內>Ïʌ

Ǹĝ上十°ɷť$Ĥ	Ïnïċ˘�Ü 3%ɠƯǽ� 

3. ƃȊòǸɁʘćp�ň-R 

2018 �$ȸǸnïȆĲ 182,658,758 -也	�s�nïȆ$ 6.0%	×#òǸ

YǕEł.ĲÕƊ	；ʔƊɧ��Ɗ	×#��Ɗ�.ĲʌǸƊ�đòƊ��；ʔ

ƊgòǸYǕɁʘ-REʜ	��ƊęĬgµǭåŖƶ��µǭYǕ#EłĲ；ʔ

Ú	×#�nʌǸɠƯǽ 3.6%	BòĲ 3.2%� 
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ĉ 2-6 2018�ɦ˵Eł；ʔYǕȸǸ升nïɷȆɋ 

YǕ{ɞ Z¯ɷ�ǔ��ȟɦɐ*� nïȆ�ǔ��-也� 

ɦO
 20.7 338,543,781.0 

ɦO	 21.0 858,574,521.0 

ôʣƊ 17.2 69,607,892.9 

�ŇƊ 15.5 80,500,964.5 

ä天Y 20.9 74,387,510.0 

Ŧɀ 16.5 53,141,629.0 

ɦ#Y 16.6 92,339,059.6 

介ŒƊ 17.2 59,376,270.0 

aɇȅ 10.2 97,176,430.0 

Ȫǩ˕ 11.5 107,642,657.0 

Ě¶Y 16.8 3,834,843.0 

�中˕ 18.1 732,658,074.0 

ƃȊY 24.9 182,658,758.0 

ɵ�Ɗ 13.8 87,516,650.0 

ġñY 15.7 122,325,762.0 

ɦñY 23.0 27,752,286.0 

ĈʋY 16.8 33,521,506.4 

ȽşÔȧ�ɀƱĝµǭYǕnï�ƙų�
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%�/  5:+4��� 

�ʌǸnïYǕ#	Q.ĲƱ�µǭYǕ�ũǽ�µǭYǕɧũǽ�ɆƍYǕ

Ǳ�升	��升YǕɷťȈā化ĖĬƱ�YǕɲ½Ĭgũǽ�µǭYǕ9ǭ	ũǽ

�µǭYǕāÒǴùƱ�YǕÒǴŁ�	�ɲ½ęgɆƍYǕāɲ½ʜL�}�Y

Ǖā"˟ãȡ4ī�ƱĝɷťɧÒɲʂȆā˱0	ɷťÜ¾：YǕāÒɲɷťɽ

、�Price elasticity�	ĲʩȆɷť˱Ɖê9ŽʂȆ˱Ɖ$ƠșĢĦ了	×#�.Ĳ

ɲ½ɷťɽ、ɧÒǴāɷťɽ、�ŢʝÒɲ÷ę	ɷťɧɲ½Ȇ¬4A�ȬʌǸŶ

F�Êɷťɽ、	;Lɽ、ĴĲ_Ŏ	×#cˏ�ǳƮiǸɧĈȤǸ$;Lɽ、�

：		×IĉȘȳĲȬɆƍɷť�Ȃ	ƒʜľǸɀdƱ�űǨ7	ǆ�Ǹ下Ȓɀ$

ƙ³�ºĵȫ	2000�	�<#ǝÙ;Lɽ、Ŏ�į力ɧ�ɨȿ�	�cˏÞĈȤ

Ǹȿ�	ƝǪ×Œ}ɧ×Ťɝ二�ɧɏ5Ũ$ƠșĢ��一ˮ�ǸɷEł一ˮĲG

ĝ上�ʂȆɧáȯ�ȏM�	2012�� 

ǇɃ.õɦOƳ	ÞƳ
òǸµǭYǕȽş	QǭưȬʌǸµǭȆɹM 100Ȯ

-=Šɷť˱ƉǚĢƒ�ŉ 0.2ō��ƱãĐȆɹM 1Ʀ�Š	ɷť˱ƉɹM 0.01

ō�ķÁǳòĦLɴŋÔ不Ōɲ½ȿÒǴɳr	Ǥ	gɲ½ƔƉÒǴ3ɷťÈȓ	

ĉlɼƋȡŢʝũǽąɲ½又ʠ�	ǤÒǴȆ��ʌǸµǭȆ�ɈǤ:ƯƖĢɧƱ

�ƊĐȆĬɷť˱ƉāŇł}Ŵ��"三_ƓŨŐɧɴŋǤȈ	ɆƍYǕɷť$˱

ƉȿµǭYǕ�	EłŒ}ĬɆƍɷƃ：µǭɷť	ĿɆƍɷťɃ�	ƒʜľʘƍ

ȆǨ7	Ȅ�Ǩ7ʶ¦�«Ā 	˷2015��ɃP¦eȽşƚƈ#ɜȭ�（ˡǭƜ�Back 

propagation network, BPN�>÷	ƁɏŨǻ}�ģmɈǪƱ�ʌǸ$dƱȆ二ğ	

×#g：cˏǸdČǤĲ 100 5	}�Ʊ�µǭYǕ�nȆǇɃzĘ~Ȧ 100 5

+$ŨŐ	QɧɍɱĶƴ|�ɯȌ切	2001�� 

�V	ĘǛ5ā�ƙɧ^ÔƱ�āÒ山ÿúx九ā�一ˮÙǸɷ�Ǭ�ǆ�Ǹ

ɷɸŬöƉāŒ}	Ĭɦ˵�"xáȯ$Àŕ、5Ũƒȡǆ�ɀ þŇ�ȞW�ĉ 

2-8�	×#N­ɴŋ�ɮĐ�vɅ�Ɩŋ�Ƅ·Ǳ�ɴŋĲʇƔŨƢā	ɝ	Ȭʇ

ƔŨƢĊ�Ŋ#:ďĊǐ�ŋǄ�： 17.2-8�Ļ¼�Š 62-Ì�	ɞĲɴŋ�

�ɴŋêŝƔāɮĐǆ�ʌǸ}ĲûB�ɥ反	�ĬEłǆ�ȸǸ升ɷť�ǮŠ

Ȉ+öƉ$E}�×#ɴŋɏ：ɦOƳ	YǕɲ½ɽ、�ŃŎ)：-0.30�-0.31$

Ȉ	ɦOƳ
YǕę)：-0.35�-0.36$Ȉ	��ÒǴ�八ā�Ńǳò�ÕŏEł
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ǭư�Ƴ	�Õŏɦ˵EłāʌǸũǽYǕ	ÒǴʂȆɧɷťÍ"��少ǵā_z

化Ė	˄­�ȣǮɔ�ȸǸ升ʌǸÒǴ八ƛĊĞĂ八 �Ƴ
gÒǴ�八�Ń�#

ǭư	ɴŋêŝƔāɮĐɏʌǸÒǴāŅŊʎʲĥˬĻ	ŏ@	�Ƴ	ȃZ¯ɷť

Ļ�ə 2�	�Ƴ
ȃɷťȡ�ə 3�G�	$Ĥ!ǅɘ�ŉ	Ƴ�ȃ�əǚĢ(

ɤĥ� 2�G�	ĂÙƳUȃ!ȡŉ� 1�	一ˮŠȈĥˬĻUȃ	Íǆ�ũǽą

ǒʚǨ7 4,873Ȯ*	dƱą�űɹM 3,157Ȯ*	ʠ˳）ȡȞWĻ 1,717Ȯ*�ƽ

ȴǍ	2011�� 

�Đ3ɮĐEł.ŵĬg 24�Š+êƷʧ$ĐȆãȳ�Đ�ɮĐ��ɮĐɧ

Ȁ�ɮĐ	×#.¤Ĳ 80Ʀ��200Ʀ��350Ʀ�ɧ 500Ʀ�G��×#�ĐQ

Ÿǆ�ɀfƟB"ï	ÑƗ þ}ĲƪBʜľȞW�¡Ȩǭd：ɦ˵Ká	EłŒ

}ĲǗİ。Ĭ£ŨɊÑŨȨ�ŉ	ȬZ�ŨȨŉ¡� 10 ℃G�©ɞĲ¡Ȩ	�¡

ȨŠŗïǆ�ǳˆ	�ǳˆ$vǠƒȡǆ�ȸǸ$ȞȒ	ĳ�ÑȸǸǭȐ	ÑĤˬ

ʔĶ"Ð�vɅĬ�ƖŬǭŘāʧĐȌ#	Bɖ´Ǆ�ČǳvĤŉȷ��Ŋ	��

ɢÇ�Ĉd	��ȹǷ�六ƺ��vɅŲ˚ȸǸ$±ʠ、�ĬEłǆ�ȸǸȞW$

E}�ĉ 2-7 Ĳɦ˵�y@p#áȯ$˱0ǆ�ʌòÒɲ"¯Ȅ�一ˮÙĤˬā

ɷť�ȏM�	2012��ƷʧŉĐ3ǃˬŉĐ5ʂƒ一ˮǭdʌǸɷť�əāæʬ

5ʂ	Z¯Ļ 85©QƱdǐ�ʌǸɷř�ǌ�ø	2004�	�}�Ȭɴŋêǆ�

$ɮĐǤȈ"Č	ǂƓÍ"ȡǆ�6�āɀƱȞW	�ĿĤˬɮ�Đĥˬ	ƒȡǆ

� þɷť�ǟ�ĉ 2-9��
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ĉ 2-7 2010�y@pɏ：ȸǸ升áȯȥúĉ 
ȥú 

@p 
Yúȥł ǔȍɷť˱Ɖ.õ 

	 
ŨȨƆ¡�ʌǸdČǨʊ	áȯ

、Ǹɝƞ�Ǥ	Ȇ�上ř	̒ ¯

ɷȗȂ� 

N:ǸŨŐʖäƱǤ	ĝ上˟

ã	ɷť¬�ǚə�Ȃ7� 


 
5ŨȠÞ	áȯ、ȸǸƞ�Ǥ	

�ĪȯɂĊ	ɲ½ȆɹM	̒ ¯

ɷZ˟� 
N:ǸƱǤ	ĝ上ɷť˟ã� 

� 
ǗİÔ太	ŨȨƆ¡	ʌǸdČ

æʊ	Ká�âʌǸÒǀ˂ɹ	

ʻ¯ɷZ˟ 

ŨŐ"Ð�dƱÝĎʜľÒ"山

½	ɷť�ə� 

U 
áȯnǣ	KáʌǸȆǨ7	ȸ

ǸɧbòȄ�dƱǤ	ǈƩð

ȯ	ʌǸɲ½Ȇɹ� 

N:ǸĝɝnǣǤ	ǮǤȸǸ升

}ŨŐ"˟ã	ĝ上"		ɷť

ūƉ� 

' 
介ǘāŉĐțƀ?ȫ	MǄʌ

ǸdČǤ	DǮǤȸǸ升ɧb

òǸ升 Ȅ�dƱƞ�Ǥ� 

ʌǸȄ�²ʽ	Gƃ£�Ɗĝɝ

ǣI	ǮǤ3áȯ、ȸǸ升dČ

´	ˑŕ�	ɷťÝĝ上一ˮ� 

�, 
ƤĐá	ƞ�®ˣ	Ǹ升BȒ	

bò升ȷĈ	ÑƗÒ山ȆǨ	̒

¯ɷ�ǟ� 

ǮǤȸǸg：Ǹɷ¡Ȗ	Ñɀ`

ɝǧȘ˦¡	ɷť˛ƃ� 


 
5Ũüʇ	ˑŕɹMÑƗȸǸ

dČ"ï	ǢƅǤȈɲ½˓Ś	

ǀȧǨʺ	ʻ¯ɷȗə� 

Ýǃ?�Đ一ˮ	üʇ分˰	ǀ

ȧǮʺ	�ƙə�Ȃ7� 

� 
ƃȨDǃ?�Đ	ʌǸdČÝ

Ď	ǀȧǨʺ	ɲ½˓Ɩ	ʻ¯

ɷə�Ȃ7� 

�?�Đ	dČÝĎ	g：ȆŸ

ĥˬǮʺ	ÑƗ�ƙəǚ�� 

� 
Ŕĺáȯ˓Ǟ	ĲǸɝdƱn

ǣǤ	ǀȧǨ	ʖǈɀʡ
@	

ɲ½ɹM� 

5Ũ"˟ã	ÑƗÒǀ˂Ǩ	ĝ

上"		ɷť&�əȂ� 

� 
ŋÀM�áȯnǣ	Ʊ�Òǀ

" 	˟ëʘ��ˁȘ˦ƃ	̒ ¯

ɷ�ə� 

ɘ�dČǤ	ǀȧǅɘɹM	ɷ

ťÝÙǀĝ上一ˮ� 

�	 
ŨŐƧƬ	ʌǸɧŢƸ升Ȅ�

dƱîá	ÒǀȆˬɹ	̒ ¯ɷ

�ə� 

ŨŐ˓£	Ȇɹɷǟ	ǮǤȸǸ

dČÃ�	ÒɃ：½� 

�
 
ŨŐ˓£	ʖäʌǸdČ	ɛ�

ƞ�Ǥ	ÒɃ：½	̒ nïȆɹ

M	ʻ¯ɷ�Ȃ� 

dƱƞ�Ǥ	ÙǀȆJȻ	ǾŨ

Űǁ	ɷťȂ�ə7� 

ȽşÔȧ�ȏM��2012��
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ĉ 2-8 2015�� 2019�Àŕ.õɧȞWċ˘ 
�Ģ  ƱþȞWċ˘ 
2019 

 

9,779,796 
2018 4,471,521 
2017 3,973,372 
2016 27,283,608 
2015 14,432,167 

2015~2019 Àŕȍk  
 ɮĐ 6,775,431 
 ɴŋ 33,691,234 
 久Ŋ 292,022 
 ¡Ȩ 1,451,984 
 Đŕ 2,260,905 
 ˤĐ 1,081,444 

ȽşÔȧ�ɀßȡɀˌȲ� 

ĉ 2-9 2015�� 2019 �ɴŋɧɮĐȞWċ˘ 
(ǔ��ȟɦɐ�*) 

 �Ģ 
Àŕ 

108 107 106 105 104 

ɴŋ 612,952 35,708 768,292 16,912,164 13,050,027 

ɮĐ 3,406,751 354,444 2,697,410 103,303 536,710 
ʻŃ 4,019,703 390,152 3,465,702 17,015,467 13,586,737 

ȽşÔȧ�ɀßȡɀˌȲ� 
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%�/  ��+�	' 

đ�Ǹ及：��Ĉĸ�ɋ 2-2�	¤{�ǥǸ��Ūđɧ�čiǸǱ�ȸCĲ千

ȕ³	ȸĭĆĜ�ŧğ¹ȵ		。
�d及：ǮǤȸǸ	ʹdȸ	�ǉǯȇƕ�¬

s入öÿ	ȸ�¬ƨɢ�ƫɢ�	"³�ȸƮ�×#ƣ�Q.ĲđƣiǸɧiƣi

ǸÕɝ	ʖ|七ɝŠȈĲĪá3ĺá(U@�'@3�@��@Ȉ)	�˞Ǥ�,@�


@3�@��	@�	ŹĪ�ĺá七ɝ	Ļ 455Q��	ŔáĻ 355Q���

�ŤɝŊʧāǉ.	g：ɦ˵Í"ǔʦ又Įđ�Ǹ$ŤƑŊʧ	D}Ĳ"³�ȸƮ

$ŭ、	}�ƒ×w�"ǳƮiǸ�Nħ�iǸ�đ�ǸɧùǸǱ�又Į�107�

sɦ"ǳƮiǸ$ŤƑŊʧĲ 4,958-ǎ	×ɝǧŊʧĶȿ 105��Ǩ7 62-ǎ

�105�Ļ 5,020-ǎ��ĉ 2-10��107�ŤƑŊʧĘ�{ĲȌó大�2,531-ǎ	

ŦȔ大 1182-ǎɧƃȊY 313-ǎǱ��ĉ 2-11���"ǳƮiǸ$dƱȆ� 105�

106Ù 107.¤Ĳ 92,717-也�98,351-也ɧ 93,754-也� 

 
ȽşÔȧ�šÓ| ）� 
ɋ 2-2đ�Ǹ$V˶
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ĉ 2-10 "ǳƮiǸdƱȽş 

�p 
ƱȆ 

(-也) 
ɝǧŊʧ 

(-ǎ) 
�˞ 

(-ǎ) 
¼-ǎƱȆ 

(-=) 
ƱȆ 

(-也) 

2014 50,113 4,202 4,202 18,542 77,919 
2015 39,812 4,176 4,176 18,187 75,943 
2016 41,093 5,020 5,019 18,472 92,717 
2017 47,779 5,263 5,263 18,687 98,351 
2018 44,608 4,958 4,958 18,909 93,754 

ȽşÔȧ�107�ɀȢƵŃ�ǖ� 
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ĉ 2-11y大Y"ǳƮiǸŊʧɧƱȆ 

�p �Ɗ¤ ɝǧŊʧ 
�-ǎ� 

�˞ 
�-ǎ) 

¼-ǎƱȆ 
�-=� 

ƱȆ 
�-也� 

2018 ȟOY 262 262 16,295 4,266 
2018 ɦOY 92 92 13,685 1,262 
2018 ŦȔY 1,182 1,182 19,465 23,014 
2018 ɦ#Y 19 19 12,204 237 
2018 ɦĚY 108 108 17,952 1,947 
2018 ƃȊY 313 313 12,931 4,051 
2018 ä天大 3 3 14,718 48 
2018 ȟ�大 31 31 20,233 629 
2018 ŀţ大 36 36 17,779 636 
2018 ɑ0大 58 58 18,898 1,096 
2018 Ě¶大 - - 12,739 5 
2018 Ȍó大 2,531 2,531 20,878 52,849 
2018 ɉȳ大 6 6 14,238 52,849 
2018 ġñ大 41 41 12,729 516 
2018 ɦñ大 11 11 14,562, 156 
2018 Ĉʋ大 225 225 11,808 2,652 
2018 人ǩ大 36 36 7,561 269 
2018 ƐȉY 2 2 10,002 19 
2018 ȟ�Y 1 1 9,704 11 
2018 ɉȳY - - - - 

ȽşÔȧ�ɀßȡɀˌȲ� 
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		�� �
��
�

%	/  1!�.*,3	' 

]ķÁ¦e 2014� 1@ 1?� 2020� 5@ 15?| ）đ�ǸLǀ?ǤȄ�

Ĥˬ.õ	ÍƁɏ| ）đ�ǸɷȆɧy；ʔYǕ$ɍɱnïɷȆĶ化Ƚş.õ�

g：ȌóĲEłȸǸ升Òǀ�Ɗ	×#Uǩȅ�ĬȸǸdƱEł�Ɗ	ĩ¦eUǩ

êɪȋ$ŨǻȽşɧ| ）ɧy；ʔYǕ�ɦO	��中òǸYǕɧƃȊòǸćp

�ň-R�$đ�Ǹ�nɷť�ʂȆȄ�ĤˬĶ化、.õ� 

%�/  ;68�3�0 

]ķÁEłƁɏ| ）Ǹɷģm	ɈǪ二ğ	.¤GšÓ| ）Ǹɷ�ɦOƳ

	òǸµǭYǕ��中˕òǸYǕɧƃȊòǸćp�ň-R$đ�Ǹɷ Ĳ4山

˱ʂ�response variable�	¦eŨŐ}�Ȅ�ĤˬķÁ�Gđ�iǸ ĲEłķÁ

ȍk	ȼ友˱ʂ�explanatory variable�九]ŠȈ互升¤N­?�áɧ�	×#áÏ

ȫđ�ǸƱǤ	G 1� 3@ĲƳ	á�4� 6@ĲƳ
á�7� 9@ĲƳ�áɧ 10

� 12@ƳUá Ĳ.ǋ�ŨǻȽş九]Ñe˶ǪȽşÂƵ	Ȍó大Uǩȅ$ɜǪ

ųȽş$ŨǻȽş�2014� 1@� 2020� 5@��ɪȋ九]N­Z¯ŨȨ�ŋǄ

ɧŉBȆǱ�Ƚş升¤g：đ�ǸÖ�ƱǤ	}�M�á�@pɧ5ǬÀŕǺ�	

 Ĳǹ工˱ʂ�dummy variable�	�g：二ğ#ÑeɃ�ǹ工˱ʂ	ǆ�±st八

、	}�]ķÁÑe
@��
@ Ĳ�˱ʂ�×#}Ĳ5ǬÀŕ#	ʫeɏ：ȸ

Ǹ升dƱǐ�$ɴŋɧɮĐtx.õ	×#ɴŋɧɮĐêǭdā?ǤÏȫɀßȡ

ɀˌȲ$ʥ�ÀŕȽşƵŃ Ĳ.õ?Ǥ	g：ȬÀŕǭdĘ$śȚɧÀĤǆ�

Ǹɷ$öƉ	}�GÎoǭdĘ35ɧĤ 35Ȅ�ĤˬɴŋĐɧɮĐ.õ�ĉ 3-1�� 

g：]ķÁ$山˱九]�ŨŐ}�LưŶWŎ�Missing data�	Ȭ#Œ}ĲU

ǩ�ƊŨǻų$ʂʝŶW	Ǭ�ĿȽş九#ŶWŎÍĒ小口ǭd	ĿĂƛ§Ƃʭɗ

ŎQŸȡʜľżŜİW�êƆř	}�ȎɏŶWȽşȄ�ȺŎ	]ķÁÑeʗĊŨ

ǻųȄ�ȺŎ�ɃPķÁǝL5Ũȡǆ�ɷȆ$一 �ˮ«Ā 	˷2015�ƽȴǍ	2011�

ɯȌ切	2001�	}��ɿƱ�˶Ǫųɪȋ$ŨŐ}�N­ŨȨ�ŉĐȆ�ŋǄ�

?ȫǱ�予Ǭ?ȫ一ˮȸǸ$dČ	Ǭ��˶Ǫų#?ȫȽşŶWɃ�	ĩ�]ķ

Á#"�ɿ?ȫ�
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%�/� �
����

1. Ķ化.õ 

¦eĶ化.õȄ��ŏòǸYǕɷȆɧ| ）ɷȆ$Ķ化、	¥五Õŏ˱ʂX

ɧ YȈĬª�八、化Ėā>÷	�ƵŃȆĲjɚǦˋǔĶ化Ėʂ�Pearson’s simple 

correlation coefficient, ˋźĲ r�	ãȳ��� 

! =
# (%! − %'"

!#$ 	)(*! − *')

+# (%! − %'"
!#$ )+# (*! − *'"

!#$

 

×#	%'3*'.¤Ĳ九]Z¯ʂ� 

2. �*八、ſˊ.õ÷�Multiple Regression Analysis� 

]ķÁ¦e�*八、ſˊ二ğ	Ȅ�ĤˬȽş.õ�]ķÁƒģmÏ˱ʂ(*!) 
G3一ˮ�	˱ʂ$ʂŏ�˱ʂ%!$Øʂ化Ė	仍�Ǻ�| ）đ�ǸɷťĬªƻ
×H}Ŵê一ˮ�×#�˱ʂĲ5Ũ}�N­Z¯ŨȨ�ŋǄɧŉBȆǱ˱ʂ�.

õȽşǤȈ� 2014 � 1 @ 1 ?� 2020 � 5 @ 15 ?	| ）�Lǀā?�ʻt

798ǲȽş	Ȅ�Ĥˬ.õ�×#ſˊ二ğ#ƵŃ二�Ĳ� 

Y=,%+,$.$ +⋯+ ,&'$.& + 0 

×#	Y�4山˱ʂ�.¤Ĳ| ）đ�Ǹ$ɷť��中˕òǸYǕɧƃȊ

òǸćp�ň-R�	 

X1, X2, …, Xk�ȼ友˱ʂ	 

β0 , β1, …, βk-1�ɓȁȍ	ĖʂĲʩȆȼ友˱ʂ Xɏ4山˱ʂ Y$ȼ友Ÿ�	 

ε�ɬřȍIĉ�]二ğ#ǫ÷ɈǪD¼	˶ɎŎʦ�$ɬřŎ� 

ɃPķÁǝL5Ũȡǆ�ɷȆ$一 �ˮ«Ā˷	2015�ƽȴǍ	2011�ɯȌ切	

2001�	}��ɿƱ�˶Ǫųȝȋ$ŨŐ}�N­	ŨȨ�ŉĐȆ�ŋǄ�?ȫ..Ǳ�

予Ǭ?ȫ一ˮȸǸ$dČ	Ǭ��˶Ǫų#?ȫȽşŶWɃ�	}��]ķÁ#"

�ɿ?ȫ�g：đ�ǸÖ�×dƱȃǤ	}��ƒ@p.ĲUŏáĢȄ�.õ	×

# 1~3@ĲƳ	á�4~6@ĲƳ
á�7~9@ĲƳ�á 10~12@ĲƳUá� 
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ĉ 3-1˱ʂãȳɧơņƵŃ 

˱ʂ.升 ˱ʂãȳ 九]ʂ Z¯ʂ 了ȩɬ 

Ï˱ʂ      

  | ）đ�Ǹǔɷ 798 17.54 10.27 

  ɦO	đ�Ǹǔɷ 798 22.39 12.76 

  �中YǕđ�Ǹǔɷ 798 19.38 10.45 

  ƃȊYǕđ�Ǹǔɷ 798 28.64 11.80 

�˱ʂ      

 Ũǻų˶ǪȽş Z¯ŨȨ 798 22.86 4.83 
  ŋǄ�-8/Ĺ� 798 2.77 1.52 

  ŉĐȆ�元�� 798 2.27 10.40 

 (ǹ工˱ʂ)     

 @     

  1@�=1	ª=0 798 0.129 0.031 

  2@�=1	ª=0 798 0.089 0.032 

  3@�=1	ª=0 798 0.110 0.031 

  4@�=1	ª=0 798 0.094 0.032 

  5@�=1	ª=0 798 0.089 0.032 

  6@�=1	ª=0 798 0.074 0.032 

  7@�=1	ª=0 798 0.058 0.033 

  8@�=1	ª=0 798 0.058 0.033 

  9@�=1	ª=0 798 0.055 0.033 

  10@�=1	ª=0 798 0.056 0.033 

  11@�=1	ª=0 798 0.071 0.033 

  12@�=1	ª=0 798 0.117 0.031 

 5ǬÀŕ �=1	¿�=0 798 0.15 1.367 

 Ƴ	á 1� 3@ Ƴ	á=1	ª=0 798 0.34 0.02 

 Ƴ
á 4� 6@ Ƴ
á=1	ª=0 798 0.26 0.03 

 Ƴ�á 7� 9@ Ƴ�á=1	ª=0 798 0.17 0.03 

 ƳUá 10� 12@ ƳUá=1	ª=0 798 0.22 0.03 

ȽşÔȧ�]ķÁʠƯ�
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	��� ���������

%	/� �# &��

ɋ 4-1 �ɋ 4-4 Ĳ"xYǕ$đ�ǸZ¯nïɷťÈȓ	QGǭưǸɷ�"

x?Ǥ$öƉ	�| ）$ɷťöƉÍ"�；ʔYǕöƉ��X��ɦOɷťǐƃ

ɷťĲ 135.2 *	ǐ¡ɷťĲ 6.8 *	Z¯ 22.40 *	了ȩř 12.76 *	�中òǸ

YǕǐƃɷ 98.9*	ǐ¡ɷ 5.8*	Z¯ 19.38*	了ȩř 10.45*	ƃȊòǸY

Ǖɷť 130.6*	ǐ¡ɷ 12.7*	Z¯ 28.64*	了ȩř 11.80*	| ）ǐƃɷ

68*�ǐ¡ɷ 4*	Z¯ 17.54*	了ȩř 10.27*�˶Ɏ 

QÄ	| ）"x@p$đ�Ǹ¯ɷĴ¡：y；ʔYǕ	少l| ）ɷťȿy

；ʔYǕ˟ã�  

ɋ 4-5 �ɋ 4-8 Ĳ"xYǕɧ| ）$đ�ǸZ¯nïȆÈȓ	QGǭưɦ

O	nïȆǐƃĲ 39,615 -=�ǐ¡Ĳ 5,257 -=	Z¯ 18,451.8 -=	了ȩř 

4,783.3 -=	�中òǸYǕǐƃ 34,846 -=�ǐ¡Ĳ 743-=	Z¯ 19,888.8 -

=	了ȩř 4,875.3 -=ƃȊòǸYǕǐƃĲ 11,332 -=	ǐ¡Ĳ 910 -=	Z

¯ 43,13.6-=	了ȩř 1,549.4-=	šÓ| ）ǐƃ 2,892-=	ǐ¡ 3-=	

Z¯ 481.3-=	了ȩř 483.4 -=� 

   YǕ 
@p 

ɦO �中 ƃȊ | ） 

	@ 20.41 18.66 27.91 16.19 

@ 22.21 19.65 29.02 17.44 
�@ 16.31 13.19 23.40 12.86 
U@ 17.67 14.52 23.53 13.71 
'@ 16.90 14.47 23.36 13.61 
,@ 31.62 27.73 36.93 22.76 

@ 26.81 22.42 32.51 17.85 
�@ 29.80 26.18 35.07 18.27 
�@ 30.12 24.43 35.71 22.26 
�@ 25.85 21.69 30.31 21.73 
�	@ 21.56 17.79 26.39 18.98 
�
@ 19.55 18.79 26.57 18.48 
Z¯ 23.23 19.96 29.23 17.85 
了ȩɬ 5.43 4.69 4.91 3.35 

ȽşÔȧ�]ķÁʠƯ� 
 
 



doi:10.6342/NTU202003014

 

 29 

 

�UǩŨǻų˶ǪȽş$QÜƗ ĲĤˬ.õāȽşĲ	ŨȨZ¯Ĳ 22.86℃	

了ȩř 4.83℃ 	ŉĐȆ 2.27元�	了ȩř 10.40元��ŋǄZ¯Ĳ 2.77-8/Ĺ	

了ȩř 1.52-8/Ĺ	�?ȫȽşg：ŶWɃ�"%GƞŃ� 

ĉ 4-1 2014� 2020�；ʔYǕɧ| ）�"x@pđ�Ǹ$Z¯ɷť 

 
ȽşÔȧ�ɀƱĝµǭYǕnï�ƙų� 
ɋ 4-1ɦO	đ�ǸZ¯nïɷťÈȓɋ 

   YǕ 
@p 

ɦO �中 ƃȊ | ） 

	@ 20.41 18.66 27.91 16.19 

@ 22.21 19.65 29.02 17.44 
�@ 16.31 13.19 23.40 12.86 
U@ 17.67 14.52 23.53 13.71 
'@ 16.90 14.47 23.36 13.61 
,@ 31.62 27.73 36.93 22.76 

@ 26.81 22.42 32.51 17.85 
�@ 29.80 26.18 35.07 18.27 
�@ 30.12 24.43 35.71 22.26 
�@ 25.85 21.69 30.31 21.73 
�	@ 21.56 17.79 26.39 18.98 
�
@ 19.55 18.79 26.57 18.48 
Z¯ 23.23 19.96 29.23 17.85 
了ȩɬ 5.43 4.69 4.91 3.35 

ȽşÔȧ�]ķÁʠƯ� 
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ȽşÔȧ�ɀƱĝµǭYǕnï�ƙų� 
ɋ 4-2�中đ�ǸZ¯nïɷťÈȓɋ 

 
 

 
ȽşÔȧ�ɀƱĝµǭYǕnï�ƙų� 
ɋ 4-3ƃȊđ�ǸZ¯nïɷťÈȓɋ 
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ȽşÔȧ�ɀƱĝµǭYǕnï�ƙų� 
ɋ 4-4| ）đ�ǸZ¯nïɷťÈȓɋ 

 
 

 
ȽşÔȧ�ɀƱĝµǭYǕnï�ƙų� 
ɋ 4-5ɦO	đ�ǸZ¯nïȆÈȓɋ 
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ȽşÔȧ�ɀƱĝµǭYǕnï�ƙų� 
ɋ 4-6�中đ�ǸZ¯nïȆÈȓɋ 

 
 

 
ȽşÔȧ�ɀƱĝµǭYǕnï�ƙų� 
ɋ 4-7ƃȊđ�ǸZ¯nïȆÈȓɋ 
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ȽşÔȧ�ɀƱĝµǭYǕnï�ƙų� 
ɋ 4-8| ）Z¯nïȆÈȓɋ  
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%�/  ��
� 

gĉ 4-2 Q（	| ）ɧyƊòǸYǕ$đ�ǸLǀʂȆȈ¯Ĳ¡ĢĶ化	

Ǭ�gĉ 4-3 Q（	| ）ɧ�ŏ；ʔYǕȈāɷťěǊÖ�ƃĢĶ化、�ǆ�

�ɝɷť˓Ǟ$Ȱʴ.õQ.Ĳ�ȍ	Ƴ	ĲɀǕɷť˱Ɖ一ˮɆƍɷť˱Ɖ$

}ò化Ė	×
ĲYǕɆƍɷ4山ɀǕɷť˱ƉāŠȈř	Ƴ�ęĬɆƍɷťāˇ

ǵ、(Sticky)	ȬɀǕɷť�ǟŠ	ɆƍɷťǂƓ4山´Ǆ	Ǭ�ȬɀƱĝɷť�

ŉ	×ɷťÍ"ȡ4山��ËǄ�予ǬyYǕ$ɷťĶ化、ƃ	�]ķÁɈǤ�ȼ

Ʊ�ŨŐɏ"x；ʔYǕ$一ˮ	}�Ĥˬ.õ之ĬƁɏ"x；ʔYǕȄ�Ĥˬ

.õ� 

 

ĉ 4-2 | ）đ�ǸLǀʂȆɧyƊòǸYǕ$化ʾ、 
 | ）ʂȆ ɦO	ʂȆ ƃȊʂȆ �中ʂȆ 

| ）ʂȆ 1.0000 -0.0488 -0.0511 -0.0053 

ɦO	ʂȆ -0.0488 1.0000 0.4192 0.5359 

ƃȊʂȆ -0.0511 0.4192 1.0000 0.5022 

�中ʂȆ -0.0053 0.5359 0.5022 1.0000 

ȽşÔȧ�]ķÁʠƯ� 

 
 

ĉ 4-3 | ）đ�ǸɷťɧyƊòǸYǕ$化ʾ、 
 | ）ɷť ɦO	ɷť ƃȊɷť �中ɷť 

| ）ɷť 1.0000 0.7601 0.7451 0.7426 

ɦO	ɷť 0.7601 1.0000 0.9552 0.9376 

ƃȊɷť 0.7451 0.9552 1.0000 0.9432 

�中ɷť 0.7426 0.9376 0.9432 1.0000 

ȽşÔȧ�]ķÁʠƯ�  
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%�/  "9
� 

]ķÁkā�：ʸȼƱ�ŨŐ}�ɧšÓ| ）3O#ĚEłòǸµǭYǕ

ɷť$化Ė	ĩƞe�*ſˊ.õ	ƚŻ�ŏ�˱ʂɏÏ˱ʂ$一ˮǰĢ�]ķÁ

Ñe$�˱ʂN­Z¯ŨȨ�ŋǄ�ŉĐȆɧƱá	Ɓɏ 798 ǲȽşȄ�ſˊ.

õ	ĉ 4-4ĲšÓ| ）3"xòǸYǕɧŨŐ}�$ſˊ�Ńǳò	G�Ǚǳò

.¤ɭðÍŻ三� 

	�ɦO	；ʔYǕ 

ķÁǳò少l	ŋǄ�ŉĐ3Ƴ�á� 1%少ǵBȩ�ɏđ�Ǹɷť¯�少ǵ

_z一ˮ	ĉlȬŋǄɹM	ǔ��-8/Ĺ�	đ�ǸɷťƒǝƃĻ 1.2*	�Ȭ

ĐȆɹM	ǔ�	đ�Ǹɷťƒǝ1Ļ 0.12*	��Ƴ�áɷťQǝ1Ļ 8.2*� 


��中；ʔYǕ 

ķÁǳò少l	ŋǄ�ŉĐ3Ƴ�á� 1%少ǵBȩ�ɏđ�Ǹɷť¯�少ǵ

_z一ˮ	ĉlȬŋǄ¼ɹM	ǔ�	đ�ǸɷťƒǝƃĻ 1*	�ȬĐȆɹM	

ǔ�	đ�Ǹɷťƒǝ1 0.12*	��Ƴ�áɷťQǝ1Ļ 7*� 

��ƃȊ；ʔYǕ 

ķÁǳò少l	ŋǄ�ŉĐ3Ƴ�á� 1%少ǵBȩ�ɏđ�Ǹɷť¯�少ǵ

_z一ˮ	ĉlȬŋǄɹM	ǔ�	đ�ǸɷťƒǝƃĻ 1.1*	�ȬĐȆɹM	

ǔ�	đ�Ǹɷťƒǝ1 0.12*	��Ƴ�áɷťQǝ1 6.6*� 

U�šÓ| ） 

ķÁǳò少l	ȑŉĐ� 1%少ǵBȩ�ɏđ�Ǹɷť�少ǵ_z一ˮ	ĉl

ȬĐȆɹM	ǔ�	đ�Ǹɷťƒǝ1 0.1*� 

ɡ|�ņ	�ŏ；ʔYǕ$đ�ǸɷťɏŋǄɧĐȆȣÖƠș、	DƳ�á 7-

9@$Ǹɷ¯ǝƃ	]ķÁƝǪĲɴŋáÔ不	ʌǸȰĐB\ʲĤ³�BȒ	�Đ

ȆɃ��ǆ�ɀfƟB"Ã	ʜľȸǸ升ČŠȈƹ：ȄBÿɒ	ŗïÑŢǉɥ反3

ȸCǶő	ǆ�ÒǀǮŶ	Ȅ�ǆ�YǕɷť�ə�Ǭ�	ɏ| ）�Æ	ȑŉĐ

Ȇ�少ǵ一ˮ	ƝǪQŸ}| ）�ǇɃĠ ƗÙƱĝ	ĩȬŉĐȆɹM	ŗïÑ

Ɨƀ|ɀ`ǨƱ	ǆ�ĤˬāÒǴǨ7	ÑƗɷťǝ1��áȯ˓ǞÍ"一ˮđ�

Ǹɷť�
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! 4-4-��� E��
5#�8G.E/+��0N6� 

OH�C 
D��
5#�8G. �M
5#�8G. 1;
5#�8G. -��� #�8G. 

�($H J?F P7� �($H J?F P7� �($H J?F P7� �($H J?F P7� 

B:< 11.27 3.626 *** 12.42 2.968 *** 19.33 3.355 *** 10.73 3.026 *** 

>% 0.2451 0.1655  0.081 0.1354  0.2111 0.1531  0.2212 0.1381  

*4 1.150 0.3290 *** 1.009 0.2692 *** 1.100 0.3043 *** 0.4187 0.2745  

)" 0.1236 0.0420 *** 0.1198 0.0343 *** 0.1213 0.0389 *** 0.0997 0.0351 *** 

3�� 0.6688 1.587  0.9338 1.299  -0.3126 1.468  -0.9726 1.324  

3�� 8.187 1.985 *** 7.096 1.625 *** 6.616 1.837 *** 2.320 1.657  

3�� 1.072 1.273  1.407 1.041  -0.3502 1.177  2.014 1.062  

KL& R2 0.1694   0.1934   0.1591   0.030   

I�H 798 

9�*, **, *** !�� 10%, 5%, 1%	P7
?�A�P7� 
@,�=��'�L2
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3#	)Qx�Mw��Y4��n2¨��¦	]\¥t@(�,�+��

C=��Br£�U	!5���¤�RL�h��X�¦	3{���h��X

�'Z\��=_7§��W 4-5_mH.=V��,T�%}�oj/��r£

;d�T	�
~�T�?�SEq�� 

��� �P�%}�

bD�T¨*	�[0 5%¨���
�Y4��n2e-¨��¦	��[

g>�|:	I�n�� 0.48��hy0 10%¨���
�Y4��n2¨�&

-�¦	W*�hy���|:	Y4��nt�sc 0.6��6�8��0 1%

¨���
�Y4��nA2¨�&-�¦	��8���n�?�� 18.1 ��

14.3��16.6��18�� 8.5�� 

	�9¡P�%}�

bD�T¨*	�[0 1%¨���
�Y4��n2e-¨��¦	��[

g>�|:	�n��c 0.5��hy0 10%¨���
�Y4��n2¨�&-

�¦	W*�hy���|:	Y4��nt�sc 0.5��gX0 10%¨���


�Y4��n2¨�&-�¦	W*�X����|:	Y4��nt�sc

0.06����0 5%¨���
�Y4��n2¨�e-�¦	�n��-3.580�	

6��8��0 1%¨���
�Y4��nA2¨�&-�¦	�n�?��

15.44��10.86��14.15��12.43�� 6.592�� 

��s�P�%}�

bD�T¨*	�[0 10%¨���
�Y4��n2e-¨��¦	W*

��[g>�|:	�n��c 0.4��hy0 10%¨���
�Y4��n2¨

�&-�¦	W*�hy���|:	Y4��nt�sc 0.6��gX0 10%¨

���
�Y4��n2¨�&-�¦	W*�X����|:	Y4��nt�

sc 0.07��6�8��0 1%¨���
�Y4��nA2¨�&-�¦	��

8���n�?�� 14.7�	�� 11��
� 13.2���� 13.8�� 4.9��
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"�mH.=V�

bD�T¨*	0gX��C���8��`2 1%O 5%�¨�&-�¦	

I��gX���|:	Y4��n�� 0.007���Cl	�n�� 2.66�	6

0�,�+)��8���	�n�?�� 10.61��6.159��6.14��12.13��

7�� 4�	¨*0�n���LJ�+�¦�)Q�8��0�©u�'�X�

�h	z1G�$ 	Fv�n��	<.=V� R2a�QI�P�%}I��

i�k	¨*0��Y4��l	|p5��o/��Q�n��¦¢^2IfK

N� 
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, 4-5 7&�#+����>�����9U?* 

WP�L 
M���>. AO8 !T�>. AO8 :D�>. AO8 7&�#+. AO8 

"3/P QHN X@) "3/P QHN X@) "3/P QHN X@) "3/P QHN X@) 

KCE 26.87 4.460 *** 25.69 3.591 *** 32.41 4.130 *** 20.41 3.758 *** 

G0 -0.4833 0.2191 ** -0.4967 0.1764 *** -0.3669 0.2029 * -0.2339 0.1846  

5= 0.5603 0.3258 * 0.4581 0.2623 * 0.5583 0.3017 * -0.03993 0.2745  

4- 0.042 0.042  0.0617 0.0338 * 0.0686 0.0389 * 0.07541 0.03542 ** 

�$ -2.318 1.476  -1.054 1.188  -1.928 1.367  -2.657 1.244 ** 

	� 2.377 1.776  1.586 1.43  1.670 1.645  1.595 1.497  

�� -2.191 1.774  -3.58 1.428 ** -2.795 1.642  -2.236 1.494  

�� 0.7139 2.138  -0.6839 1.721  -1.541 1.980  -0.9742 1.801  

�� 2.266 2.627  1.26 2.115  0.1518 2.432  0.3302 2.213  

B�*,**,***,�� 10%,5%,1%�X@�H
J(X@� 
I6'F��2%S<�
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, 4-5 7&�#+����>�����9U?*�;V� 

WP�L 
M���>. AO8 !T�>. AO8 :D�>. AO8 7&�#+. AO8 

"3/P QHN X@) "3/P QHN X@) "3/P QHN X@) "3/P QHN X@) 

�� 18.10 3.172 *** 15.44 2.554 *** 14.70 2.937 *** 10.61 2.673 *** 

�� 14.31 3.278 *** 10.86 2.639 *** 11.08 3.036 *** 6.159 2.762 ** 


� 16.55 3.224 *** 14.15 2.596 *** 13.15 2.986 *** 6.139 2.717 ** 

�� 18.03 3.203 *** 12.43 2.578 *** 13.75 2.966 *** 12.13 2.698 *** 

�� 8.512 2.685 *** 6.592 2.162 *** 4.913 2.486 *** 7.002 2.262 *** 

��� 3.773 2.191  1.8 1.764  0.4936 2.029  3.972 1.846  

�	� -0.5053 1.697  0.5587 1.366  -1.165 1.571  2.616 1.429  

RS1 R2 0.1694   0.1934   0.1591   0.098   

B�*�**�***,�� 10%,5%,1%�X@�H
J(X@� 
I6'F��2%S<� 
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ą�cńĨ£Ľ»�¢�Ĩ£ŁĎ� 

Ĩ 4-9 2015/8/1S 2015/10/7öď�）Ľ�ÊĽĎũ� 

 
ą�cńĨ£Ľ»�¢�Ĩ£ŁĎ� 

Ĩ 4-10 2017/6/13S 2017/7/26öď�）Ľ�ÊĽĎũ�
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、Ĥ4§k.��¼ů�ī�BY��P）�+äĽ»�p�ĕ，M ��

�Ê�Ű;BY�ī�3ï�Ŧz）Ľ�~dĭ�mT�ę¼³ů�ľ¾¹�，M

」）ŪsāĎ®Z�ú�Įn3ïŁĎ�ÏÐÊvÙEĽ»�į�QÙE3ïŁĎ

ó��rÒĻgàĮn�COÏ，MĽ»�ċ�QFåĽ»�Ê�Ĥý��BY�

~dĭ�mT£ķĐ@�YĢï��）uė)Ĵ�Ŧz�säĎ��CO+ä�

ŁĎp�ĕywv*�）3ï�ŀŭ�ûQFĽ»�。��
²EË��）3ïê

ĶBY��Ľ»¦ũ�XŀŭºtBY�：��£ĵ-
�）3ï�O。�Õù´

C¡）Ľ��Ê(ªş¡à3ï~ŀŭ�)�Ŭuĸ�Ģ6ĕŗŎM4：Z�}¡

ÌĽ：Ç�æĠY£[¿：���hÿ�ûQæĠ�Uýyw7ÙĶĥÌáł�Ù

EË�=�ÝĬ�Ģ6ħŲćgþĳBCÁ�ŀŭ�COĻªNG$�ŏB�.)

�<×ĔģŊæĠ�Őĕ�â#ñ�1995��、ĤBY��x\�A�.)ŨĀ7

Ù��A�NŦz�æĠ"ô�®Z）Ľ�Êò��)�ĺ7Ù�Ķ½Ċ��Ů[� 
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	��� ������

4§kú�Òwv*BY��¦ũ+äğ¸�COFũŜ|�ī�4BY�

ňB�Ħùł�.Ãú��řđ�EËŏŲBY�Ø��/1�9�ŗ8�P:）

FÙĎ�¯šŪ��ĀÖ:）�Ńť��COġĞÜ�ı÷¯Œ�ÙĎĶ¦ũÛ«

piNŖ�ÒwĞÜŁI�COF��¹�iNŖ�、Ĥ&tDÕÙÃ�ÆO�1�

4§kĦö、Ĥ¼³CÁ¡].� BY�+ä�ŁĎ�ûQF�¼ğ¸��şN

âG�¼C�.ŀŭ」）7Ù�ûQ9�¼ĈÀ�《ùŋķĐ�Łō�?ĶÂ2�

COF�¼ğÅ�piN`ŏ�ğ¸.sr8�v�%Ęī�」）Ū�7�¦ī

­ª�ûQF0øč�¼ĈÀ�¦ũŁōÂ2±ĤG)S�ú�8uČU���Æ

��¼�1���¼q>�ŀŭ）Ľ�H�{ĝĉ�ÿ}¡¤Óþ�å。��ī�

ŏŲ3ï）ĽN（�Ű��Ê�CO5u©Ã,�q>���Ï.ī）Ľ�ů�N

（e?¯�Ħù� 
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