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ABSTRACT 

In this research, data envelopment analysis (DEA) was implemented to compare 

the efficiency of 10 subject countries from 2005 to 2014 and further categorize them 

into two clusters. Slack variable analysis was then used to figure out the main reason 

of their efficiency decline. Subsequently, sensitivity analysis was conducted to discuss 

the advantageous inputs and their impacts in both clusters. Finally, in order to take 

time interval into consideration, window analysis was performed to discuss countries’ 

efficiency condition and stability. 

The results are as follows: 

1. For developing countries from 2005 to 2014, energy usage and CO2 emission 

have been increasing every year. On the contrary, energy usage and CO2 emission 

of developed countries have been decreasing gradually year by year. The main 

reason is that most firms in developed countries outsource to developing countries, 

resulting in the increase of energy consumption and waste. In other words, 

developing countries have been making a tradeoff between economic growth and 

environmental pollution. 

2. The result of DEA indicates that developed countries have better efficiency than 

developing countries. However, in 2009, both clusters present a decline in their 

efficiency according to the financial tsunami. The decline also happened on their 

gross domestic production (GDP). After the decline, developed countries 
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recovered sooner indicating their better control on energy and CO2 emission. On 

the contrary, developing countries had no sign of recovery, indicating poor 

performance on energy and CO2 emission control.  

3. From the result of slack variable analysis, developing countries require 

improvements on several inputs according to their weights. The improvement 

order will be CO2 emission, energy usage, foreign investment, and domestic 

investment. Developing countries devote too much capital and energy but have 

less productivity. This results in their relatively low efficiency. Therefore they 

should improve production efficiency or speed up industrial structure 

transformation. As for developed countries, the improvement order is similar to 

developing countries, but the degree they have to improve is much less. 

4. From the result of sensitivity analysis, according to the weights of advantages 

affecting efficiency, domestic investment impact developing countries the most, 

the second is foreign investment, the third is CO2 emission, the last is energy 

consumption. Domestic investment is the most important strength input, which 

has great impact on the efficiency. Energy consumption and CO2 emission are the 

weakness input for developing countries. The efficiency of developing countries 

rises significantly after eliminating these two items. Comparing to developed 

countries, energy consumption and CO2 emission have less impact on efficiency 

than the developing countries.  

5. The result of window analysis shows that the efficiencies of both clusters have 

been declining. From the result of efficiency matrix, most of the developing 

countries (except Brazil) present low efficiency, and most of them (except China) 

are highly instable. By contrast, all developed countries are highly efficient and 

stable, indicating that they have better ability on resource use and allocation. 

Keywords: Data Envelopment Analysis�Window Analysis�Eco-Efficiency�

Sensitivity Analysis�Slack Variable Analysis  
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+Ÿžȶ互�日Ɇ	fŸžŚɲ�ĳǷ	±¨冬YŉŁų未Ç	ʢǘ

¨冬�+Ÿ¸中ž未Ç˓Â¸	±�qfĉŸ¸中ŗž未Çǲ¸�'

三ɳǾƱ"�ɤɦ�ȅÇÛȻ文ŚɲĳǷβİǲ未ÇŁɉ7	±三ɳ

+ǾƱ˓�žY%文日ɆβİÂ未ÇŁɉ7	vƈð�）}«ς由	

ȑǥ�ǾƱ,ͶˠƿȦŉȩųÊ©ȱ�ʢǘ¨冬Łʯĥ	�˟ 1.2 � 

 

�

˟ 1.1 ʢǘ¨冬˟ 
ˏǀćʲ: ůƾ及(1997)�vƈð司Ȩ 
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�

˟ 1.2 ǾƱʢǘ¨冬˟ 
ˏǀćʲ: ůƾ及(1997)�vƈð司Ȩ 

� �
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1.2 ƈðǼΛ文�Ł 

�»)Ǡ�不ͳɳƴ�Ǡʲ）}�ͶˠŒε�HƞĒȋ戶�t͞

Łɳƴ˦ʞ	ŰŒũ不ͳǲɄ¥ō	�ȨʾƍǠʲ	�Ǡ）Ͷˠȋď

Œε	ųRƂ�ǾŭĢ�古ȻƂ小žΤĸŁǼΛ� 

vƈðȆÇ}三ɳ+ǾƱ不ͳξŖ/ǾW;'三ɳǾƱ不ͳξ

Ŗ/Ǿ	ÝǾƱ7¥ĉ˂��1	三ɳ+ǾƱ��2	'三ɳǾƱ�ý了

¼ĉ˂ȶŁ{δͶˠ文不ͳɳƴ正ƿ了¼	ɇ六 PearsonƅΤĦ7○�

ˏǀ`ɼ7○Ĺ�DEA	�ƵΚ列̢7○�Ț口Ş7○�ʃɷ7○	

ȌƿȦŁς由ć了¼*�˂ξǾƱͶˠƿȦ	ý^�ǁ下六ɶ°又ȑ

ǥĉ˂ȶŁƿȦǠ�W;交ĞɶŞ� 

vƈð�ŁΎǛ��� 

1. WțƚĦȳƗ7○	ςˣ*�ǾƱŁ̢͉Ł7ÃȎĻ	ý石WȆ

ǾƱʐ¶7Φ� 

2. ）}ˏǀ`ɼ7○Ĺˤ�ǾͶˠƿȦʐ¶7○;L˓Ƶȭ	ýȑ

ǥ�ǾͶˠƿȦŉȩųÊȱ�ʢǘ¨冬Łʯĥ� 

3. ɇ六ƵΚ列̢7○Þ\且先�ǾƿȦŁTƖƬ�� 

4. Ç}Ț口Ş7○	7○�Ǿˏʲá�Łͨʞʗ�W;且先ɠŞ� 

1.3 ƈðŻɶ 

vƈð,Żɶ�˟ 1.3 	̉Ĳ��� 

1. ̬月ƈðTΛ文�Ł�vƈðȆȑǥ'三ɳǾƱ文三ɳ+ǾƱŁ

ͶˠƿȦ文不ͳɳƴŁ了¼ýɇ六ǖǰ¸中ςˣƿȦ交ĞɶŞ	

ʐ�，ȑǥȪ|Ƶȭ,Ƭ�	ɽ-â一Łşί� 

2. ƅΤGΪȑǥ� 

3. 化仿̦śş反文ˏǀ方ʖ�ǅ͉GΪȑǥ̬�化仿̦ś	ý̉Ĳ

ƈð列̢,Ğˁ文͞又HĹ� 

4. 化仿ɺĵ文7○�Ȇ化仿ɺĵʡ司	-Wʐ¶7○;L˓� 
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�

˟ 1.3 ƈðŻɶ˟ 
ˏǀćʲ�vƈð司Ȩ 

1.4 ƈð̯ə文ƜĐ 

vƈðW�ȧ三ɳ+ǾƱ不ͳξŖ/"�A·�+Ǿ�́·ƭ�

�Ş��p	W;'三ɳǾƱ不ͳξŖ/"�ƎǾ�ƕǾ�ĹǾ�I

v�̞ Ǿ	žƈðˤ人	Ç} 2005£³ 2014£�ǾƱ6三ȳƗˏǀ	

ʐ¶化仿7○�ˏǀĒȋHƞW BP Global� International Energy 

Agency �IEA	;World Development Indicators �WDI	�vƈð,

ƜĐ��� 

1. �ǾŁˏǀ司ȨΎǛ�W�©ŁǾƱÀž͢Ē	ēǁ下且先�Ǿ

�£ GDPƤʬēďɀ升ʟȦŁ*�±Ɇ¥ˏǀ̈Ƶ� 

2. vƈðǅ͉�Ǿ6sˏǀʐ¶7○	�ǾŁĊξǠʲǭ中;ɮȖ

ɹȫ*dȋŃ	�Ǡ°又�ǾͶˠɹȫ	Ȇdɥ:vƈð,ǩΪ� 

  

�#���)!

�(
��" 

����

�(
� 

����!

���(


���$�

(
� 

DEA
����

���(
� 

�%��	�!'

'�� ����

�%��!�� 

�$!	& 
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Ȱ�ɐ GΪȑǥ 

2.1 ͶˠƿȦ 

ͶˠƿȦ©Ʃ全不ͳ文|˦ĉHƞƿǔ,ʣ	ͶˠƿȦǪňͮ}

��ʭɗ 	̧Yŉ�ʭħȪʭĩɆ¥,Ͷˠ必�母Ĕ文ǻŚĳǷ母Ƥ

,LĆ�Ŋ£ć}İˊ份�ΦżǸ文Ͷˠ,下ŁΤŕ	�ɟų不ͳĔ

ͶˠŁƅ.À},且先	±�ǲɋr9;��ÙɄ¥ōŁȩY9ńʬ

+	ͶˠƿȦŁͨ由�İǠ�ǁƩ全Ǡʲ大ǟ文|˦Ś̹�Xu 

Tianqun & Chen Yuepeng	2015	� 

� 1992 £ž�ʭ|ȪŁ六ɶ文{δɳƴɺ�	RƂ�ʭ{δɳ

ƴĚƮʬ�World Business Council for Sustainable Development	

WBCSD		Ȇ«ʯĥ^Wˎ份	ċˤİƿȦŁĞˁž��ͶˠƿȦŁ

內¥	石~ɥą̖ǇĊ©ΫĽ�ŁǻŚħĳǷW天ø�Φ̒。	ý�

司ƦȪŚħĳǷŁ|Ė十ɪ4	ȆċˤͶˠŁ出Ͱ文=ɱˏʲŁ）}	

ɮ?ď�ȧ加ƘȹŁɶŞ
�ċ6¤��� 

ͶˠƿȦ= ȪŚħĳǷŁ̖Ƥ�Ͷˠ且先 

WBCSD ĞˁŁǄC̖Ƥžȉ功ĳǷ�|ż̒。文ġ¹Ś̹Łƛ

ƖĦ�°又ȪŚ文|˦ξñŁɢͶ�°又ͶˠĪ元Ł小Ɯ文|ȪŁ六

ɶ� 

Ǳ�W�ʯĥ	�ǾǾ火Ħħ�HĦŁȶΒ�Ăċς由ˤͶˠƿ

ȦǴ\Ğˁ	ƅΤĞˁ司Ȩ�ŉ 2.1 � 
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ŉ 2.1 Ǿ火ȶΒˤͶˠƿȦ,Ğˁ 
ȶΒ� Ğˁ�

RƂ�ʭ{δɳƴĚƮʬ 
�WBSCD	�

ɇ六©̖ǇΫĽͨʞŁǻŚħĳ

Ƿ	天ø�Φ̒。ý�ȪŚħĳ

ǷŁ|Ė十ɪ4	ȆˤͶˠŁ且

先ɮ?ď�ȧdƘȹŁɶŞ��

不ͳ�À˩ɳƴȶΒ�OECD	 |˦ˏʲ）}d內ď�Φ̒。Ł
ƿȦ 

^ƽ"%ʭɉ �巴）¥vɒ$9;ɒ"9̖Ƥ

ŁÛȻ 
他ŹͶˠɉ�EEA	 W˓?Łˏʲá�ɓɆɒ"ŁÇ

ǔ� 
͑ŹͶˠɉ Wã?Łˏʲ;Ǡʲćɥą©ǻ

Ś;ĳǷ 
民�ǾʋıĔɳƴʬί

�UNCTAD	 
王^ħɮ?ÇǔŁ�ǁ	ɮ?Ͷ

ˠŁ且先� 
Ǿ火Ō͝ȶΒ�Ͷˠáˏɉ

�EFG-IFC	 
ɇ六ã©ƿȦŁ|ȪH¤ɥǲˏ

ʲ）}Ł{δĦ 
ˏǀćʲ�vƈð司Ȩ 

ͶˠƿȦ,ˊ份d7¥ĉΦ	�1	�ɮ?ħɒ$9Ͷˠ出Ͱ又


Schmidheiny�1992	�Desimone and Popoff (1997);�2	
、王^�ɗ

¸ŁͶˠǟ大ĩɓɆ\Ł̖Ƥ�Schaltegger and Sturm �1990	� 

Callens and Tyteca (1999)�ͶˠƿȦŪ̥'ȼʃžςˣͶˠŁ�ʗ%

Ċ	dİ�Ÿǁ下4ɃȒͶˠ且先;不ͳˏǦ	ŉ內\©ñȳSĲ̬

Łʣˁ�ΉɱͶˠƿȦŁâ一*�ĞǠȂ天ø{δɳƴŁˠƂ	¿d

少dǠɮ?ɳƴ不ͳˤͶˠĩɆ¥Ł且先	ċǄC̖Ƥ�İȑǥ不ͳ

文Ͷˠ下Łƅ.Τŕ	�不ͳŁ¥ō�Ǡ©ƿɮ?ˤͶˠŁǗΜħˏ

ʲŁ六Ş）}	ģ{δɳƴŁ�̥΅ʐ� 
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2.2 ƿȦ了¼Łʣˁ文HĹ 

ƿȦ�*�ŁȎĻ�ʬ©*�Łˎ份H¤	六c�©�¸古ņˤ

ƿȦŁĞˁɥ\ƆĹ	Szilagyi �1981	月žƿȦųWȪ\文á�Ł

LȦć͞又	ȠɥǲƿȦųWƅ��ħ˓?	Łá�	ȋď˓��ħ

ƅ�	ŁȪ\,ƅˤĦ̹Ł了¼ǼΛ�Robbins �1990	月ž�了¼

ȶΒ正ƿǁ̒°又�巴ƖǙ	于Wɗ�ʗ�ΥWYŉ司ξȶΒ	uʙ

°又�巴ƖǙ	˓ȱ�ȩ化ŀĻ�ŋ�共�2001	月žƿȦ了¼ųɥ

ą�Ʀ本˕ȶΒ內¥�̥ŁEŸ�ċ正ƿˏǦdWɥą本˕ɗ¸͒ͩ

Ʈ%Ǭ。¥_ʣĥ	ýWB̓ċ¥ƮÈ�ŁH�	W;ǨǷɗ¸ˏʲ

ǭ中Ł）}��«ž�ͷˊȶΒɳƴ文�Ł	ʐ¶ƿȦ了¼;引Ȩų

uƖŁ� 


ƿȦ��不ͳ古̓ǿ+ĩȥ̃Ł̯əƅʻ世ļ	TƖųYŉȪ

\文á�ŁLĆΤñ	W目ɗŁ6¤ŉ�	Ű E=O�I	ċ+ EYŉ

ƿȦ	OYŉȪ\	IYŉá�	}W了¼ˏʲųÊȼ©ƿÇ}��

ŰĞŁÛȻȟ��	~Ȫ\ƞŁς由	ŪǠZ7Ç}ɽĞŁá�ȶ�	

Ǭ。小"9ŁȪ\ž�Ł�~¥vƞćƆ	ŗų�ŰĞŁȪ\�Ǭ。

ɒ$9Łá�� 

*�Ł引ȨöŞˤƿȦ了¼ĩ）}ŁHĹ�ʬ©ĩ*�	ʜȳŁ

ƿȦ͞又H¤	"ƒd7ž�巴HĹ�LȦ7○Ĺ�ɒ$tHĹ;Σ

Ƃ7○Ĺ�Ǟ失Çɸ�	1996	�±ͽɘɿ�2008	�ɥ\ȇ},ƿ

Ȧ了¼HĹ�LȦ7○Ĺ��Ύ7○Ĺ��ʷŗ了¼Ĺ�|Ȫ�;|

ȪƿȦ7○Ĺ;ˏǀ`ɼ7○Ĺ� 

LȦ7○Ĺžɒȇ}ďŁ了¼HĹ	Ç}á�;Ȫ\ʗ,LȦ"

$ʐ¶ƿȦŁL˓	ċͨ由ž目ɗıͯ�ȇõŁǨǷLȦŁŪ̥	©

ˏȪɜ˘Ȧ�ŻǸLȦ�Ƙ也LȦɸ	¿布七不本ɹȫ*�	Ɩ�Ȯ

�ŁǨǷŪ̥+͢\Ǡ͞又�ʭ司ξŉȩý*Ƴı	�文ċXȶΒʐ
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¶L˓ǁ	ǱŐŵ�ȶΒŁĩ©Ū̥ƃͨİi�ȶΒ	ÊŗΥWÆ΍

ȶΒ司ξͨ��ǲȉ�2003	ɥď�ȶΒżǸĊ©�á�;�Ȫ\Ł

Ħ̹ǁ	LȦ7○ĹɰĹˤȶΒ正ƿʐ¶�ƞĦŁ了¼	Ήɱ©ƈð

ņˍ˟）}^再ŁH¤	Ȇ�ʗá�;Ȫ\列ʗ7Å�Ĉ¥žɗ�á

�;Ȫ\列ʗ	¿ųˤİ再ƛŁ͊͢ģģ六İTς	�«ƝÂ�ċ北

}Ħ� 

�ǡ±÷	ē了ɗ¸ģģÔȞȕ}�ȶˤċɒ©Ç,再ƛ	ǅ͉

«ς由	ŗ~ˏǀŝς‧Ğ再ƛŁHĹ˓ž北ʻ��Ɨ又不ͳ古+	

Ȇ�ʗá�列ʗǴž²列̢	ɗ�Ȫ\列ʗǴžͮ列̢	ɇ六ɒ$t

HĹˤá�文Ȫ\ʐ¶ǫΎ7○	dÞ\�Ʀ²列̢文ɗ�ͮ列̢,

下ŁΤŕ�ċͨ由ž°又�á�	ƅ˓İLȦ7○Ĺ±÷	ãžȱ�

Ǖ化Ȏˠ�¿ų	ǫΎ7○ɰĹȺȨ�ʗȪ\ŁȎĻ	Sȓ¼Łɺĵ

于Yŉ̤v̜ǻŁ
tÑ�Ȫ\	ýŐ|Ȫ+ɒĊƿȦŁɒ北ȶ�由	

Ĥȫ�ƦÅ̜ǻŁǐǈȎĻ	Ůċ�ɰĹĲ̬ǹ7ǲƿȦ文ÂƿȦ,

̜ǻ�S�č̢Ö¤ŁȿĞ�	ɒ$tĨĹˤİ|Ȫč̢ŁÖ¤	u

ʙǳȿċž冬Ħ	Ɣ化火ˏǀ7sžŐ冬ĦŁȎĻǁ	ŗ¼ƗǺ̢Ȇ

ʬȪ|˓"ŁǶ̈	�«˕}«HĹć7○̜ǻŁ|ȪƿȦ	ċ˼̬

Ħɑē̹˰� 

|Ȫ�;|ȪƿȦ7○HĹŗųÇ}|Ȫč̢	�ŵ�|ȪÛȻ

�	�ȶá�ĩdǠ|Ȫ,ɒ"Ȫ\ĩ反¥Łʖ�	ʻj©ɗ�á�

ʗ;ɗ�Ȫ\ʗǁ	«ĹƳı）}	¿Ɣų�á�文�Ȫ\列ʗǁ	

«7○HĹő*ı化ů�‧Ğ�ƦȶΒųÊ©ƿȦ	）}ɗ�á�;

ɗ�Ȫ\土了¼ėɱ目ɗ	¿ɺĵřɰĹYŉ司ξȶΒ正ƿ� 

�ʷŗ了¼ĹTƖ月ĞȶΒŁá�文Ȫ\ų~�巴�Ǚȶ¥	ý

ȿĞ��̥ž了Ğ̥ʷ	dʔ̚ɶÕ7○Ĺ�Analytic Hierarchy 

Process	AHP	; TOPSIS�Technique for Order Preference by Similarity 

to Ideal Solution	ʐ¶ͨ�ȖÕ�¿ɁΦHĹ�‧ɹɗ¸ƞͻǪŪ̥
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ýŐÒ�ͨİȠL˓ɗ¸ŁȎĻ	őŠΥ了΍\ȶΒ下Ł|Ȫ�ǲÂ	

ƔimW^再ƤȆŪ̥ƅ^ţ了¼	̂ 再Ƥ͢ĞŁ6tĦ;了¼Ū̥

ŁŝςĦȆų�"ǼΛ����司Ȩ�ƚ�ƿȦ了¼Ĺ	�ŉ 2.2 

ŉ 2.2 ƿȦ了¼HĹͨǝ由L˓ŉ 
了¼

HĹ 
ͨ由 ǝ由 北}ǁ͎ 

LĆ

7○

Ĺ 

1.͞又ƿȦƤĲμı
ͯ	）}目ő� 
2.不~ɺĵdĲ̬7
͡ƿȦ�Μ 

1.于žɗ�Ū 	̥ɰĹÆ

΍司ξƿȦ� 
2.ɺĵɰĹɗ͖了Ğɗ
�LȦƤ� 
3.á�文Ȫ\ʗʙ°乍
͞又ɗ¸�̹ĦǼΛ� 

ɗʗá�文

ɗʗȪ\� 

ǫΎ

7○

Ĺ 

1.Ȇ�ʗá�ʻÀ²
列̢	ýWȪ\ž�

列̢	石W˚ɯ|Ȫ

�� 
2.ĊȳƗ古Ȩ包Ȁ
Ώ	ɺĵ˓Ɖ古9 

1.²列̢文Ă列̢下̒
Ċ©冬Ħč̢Τŕ	Ê

ŗƿȦƤȆ*ʷ̬ 
2.jǠȿĞ�Ă列 	̢ɰ

ĹȺȨ�Ȫ\ǼΛ� 
3.ɺĵʙ不Tς月Ğ	ɰ
Ĺʷ̬ȋďƿȦƤ� 

�ʗá�文

ɗʗȪ\� 

|Ȫ

ƿȦ

7○

Ĺ 

1.°又ĩ©á�dǠ
|ȪŁɒ"Ȫ\ĩ

反¥Łʖ� 

1.再ƛ͊͢©TςĦǼ
Λ� 
2.ɰĹ�ƞĦ了¼� 

ɗʗá�文

ɗʗȪ\� 

�ʷ

ŗ了

¼Ĺ 

1.d°又�βĦ�̥
,�ƞĦ了¼ 

1.了¼ʗ�ŝςĦ文�
ž了7H¤©6tĦƜ

Đ� 
2.再ƛƳıēTςʣΡ
且先 

�ʗá�文

�ʗȪ\ 
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了¼

HĹ 
ͨ由 ǝ由 北}ǁ͎ 

ˏǀ

`ɼ

7○

Ĺ 

1.dW�ǁȺȨ�ʗ
á�文�ʗȪ\,

ƿȦ͞又� 
2.ɰʙ˚ȿč̢;Ǻ
°¼ƗǼΛ� 
3.*ē月žTςʣΡ
且先 
4.了¼ɺĵž戶�Ū
̥	ıǴƿȦL˓� 

1.͞又ǁ�̹Ħʌǲ	ƿ
Ȧ)©ʣˁ� 
2.ʻˏǀ六�ǁ	̞ 心六

ɶ˓žʇǁ� 
3.ʻȪ\土žƘƤǁ	ɰ
ĹȺȨ� 

�ʗá�文

�ʗȪ\� 

ˏǀćʲ�vƈð司Ȩ 

ǅ͉�ƚHĹ�ʐ¶ƿȦ了¼ǁ	dǠʬ才ďŁǼΛΎǛ��� 

1. ɰĹȺȨ�ʗá�;�ʗȪ\了¼ǼΛ� 

2. Ç}̢古̦¤˕心ȋďƿȦƤ	ʙþ�ȿĞ^再Ƥ	±�‧ɹɗ

¸ŁȎĻ©ĩ*�	WėĞ^再ƤǴ了¼dǠʬˤŵÿɗ¸*Ç	

©n6t� 

3. ē了ɗ¸�了¼ţŁƿȦƤɰĹĔċXɗ¸ǴƅˤL˓	ɰĹɥ

ą‧ɹņ�ƅˤƿȦ�ȺİɰƿȦǁâʐŁH�� 

ž�οƿȦ了¼ãĊʣˁ	了¼HĹʞuƖǠˊ‧ɁÿǼΛ	Ŋ

£ć古ņ�HĹŁ˕}�ɋ©ĩƊǗ	ƨx�ŵÿƿȦ了¼HĹŁǝ

ɏ	±vƈðTƖ�WΣƂ7○Ĺ+Łˏǀ`ɼ7○ǴžƿȦ了¼Ł

Ă͉� 

2.3ΣƂ7○Ĺ 

ΣƂ7○ĹŁʯĥʲ²İ Farrell�1957	ɥ\Ł|ȪΣƂ

�Production Frontier	�Farrell ɥ\W|ȪΣƂć͞又|ȪƿȦ	ċ

ƿȦȨ包TƖȀİ�ƦȀvǳȿ� 

1. |ȪΣƂžɒĊƿȦ,|Ȫɗ¸ĩ反¥	Ɣŵ|Ȫɗ¸予İΣƂ
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,m	ŗċβİ˓ɰƿȦ,|Ȫɗ¸� 

2. ̜ǻ,Ƚ̦ɜ˘Ö¤ƃžėĞȽ̦ɜ˘�Constant Returns Scale	

CRS	 

3. |ȪΣƂ]��convex	Ƭ由	�|ȪΣƂ�、由ŁȜȦƃžƘ

Ƥ� 

Ç}ΣƂ7○ǴƿȦ了¼	uʙ�¼ƗΣƂč̢	Lovell�1993	

Ū\ȕ}ΣƂ7○Ĺ了¼|ȪƿȦǁ	ĂʹųÊþ�ȓ¼|Ȫč̢Ö

¤	d7žǺ̢ΣƂĹ�Parametric Frontier Method	;ɰǺ̢ΣƂ

Ĺ�Non-Parametric Frontier Method		ĩWĂʹ|ȪΣƂų̬ĞĦ

�Deterministic	ħ布͎Ħ�Stochastic		文ųÊʙ¼Ɨ|ȪżǸ,Ǻ

	̢ΣƂ7○Ĺ"ƒd7ž�巴	7Åž��1	̬ ĞĦɰǺ̢ΣƂĹ�

�2	̬ ĞĦǺ̢ΣƂĹ��3	布͎ĦΣƂĹ�Ëͳʀ�»ŷx	2008	� 

FarrellÇ}̢古Ƚ˞�Mathematical Programming	ŁH¤。ȋ̜

ǻ不ͳƿȦ�Economic Efficiency	EE�ħ˷司ξƿȦ	Overall 

Efficiency	OE		ýȆ不ͳƿȦ7ˊ¥ÛȻƿȦ�Technical Efficiency	

TE	文ǭ中ƿȦ�Allocation Efficiency	AE�ħ˷̖ǇƿȦ	Price 

Efficiency	PE	�ÛȻƿȦų͞又̜ǻ�ŰĞÛȻNʷ�	©ƿ˕}

ŰĞŁá�	W內ď小"9Ȫ\ŁǠ��ǭ中ƿȦÉ͞又̜ǻ�ŰĞ

ŁÛȻNʷ文ƖǙ̖Ǉ�	）|ȪƖǙŁá�LĆ內ďɒ北	W內¥

小$9¥vŁǠ��ȆÛȻƿȦŪ̥文ǭ中ƿȦŪ̥ƅƢ	Édȋď

ɗ¸,|ȪƿȦ� 

Farrell7○|ȪƿȦŁʯĥ	dÇ}ɸȪ又¨冬�Isoquant	ćʐ

¶ˊ份�˟ 2.1 +	ǳȿŵ�˂̤v̜ǻÇ}ĉ巴á�ƖǙ�X1	

X2		ƖǙ̖Ǉ7Åž�W1	W2		|Ȫɗ�ȪŚ Y	Ȫ\NʷW

Y=F�X1	X2	ŉ��Ɣ© n Ʀ|Ȫá�ȶ�由	« n Ʀ|Ȫá�

ȶ�由+	Ǡ）ƖǙá�ȶ�ɒ$ņĩɃɺ¥,ƙ仍ÉžɸȪ又¨冬

QQ’�Ǳ� QQ’�Ł|Ȫ由	ċX|Ȫá�ȶ�由ɋʬ予� QQ’,f
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�H	É QQ’¥ž�»̜ǻ|Ȫ由文Ƭ由 O 下ŁƖǙá�ȶ�ɒ$

,ΣƂ	«É Farrell ĩ˷Ł|ȪΣƂ�±¸İ QQ’f�H,|Ȫ由	

ŗ�ž|ȪƖǙá�w內ďɒ$	Ůž*ĊÛȻƿȦ,|Ȫ由	É̜

ǻʬ©|ȪɰƿȦŁȎĻɳ|� 

�

˟ 2.1 Farrell�1957	,|ȪΣƂȨ包 
ˏǀćʲ�Coelli et al�1998	 

ǳȿ AA’žŰĞƖǙ̖Ǉ�¥v小$,ɸ¥v冬	�»予� AA’ 

,|Ȫ由ɋȱ�¥v小$9,ȟ�	Farrell ĞˁċžĊ©ǭ中ƿȦ

,|Ȫ由�³İ予� AA’f�H,|Ȫ由�w內¥v小$9ȟ�	Ů

ž*Ċǭ中ƿȦ,|Ȫ由�± AA’ 文 QQ’ƅ8由 D��ǁ予� AA’

文 QQ’�	ĩW�þȱ�ÛȻƿȦ文ǭ中ƿȦ,ȟ�	ŮċžĊ©不

ͳƿȦ,|Ȫ由� 

eČ|ȪȨ包�þ�ǳȿ|ȪņĊ©Ò�ÛȻƿȦ	Ůĩ©|Ȫ

ņƖǙá�ȶ�ƃʬ予� QQ’�	QQ’���由Ł|ȪƖǙá�又ŗ

W|Ȫ由文Ƭ由,Ƀ冬ʎ立ŉ��W˟ 2.1+, F; GžĆ	ċ+ G

¸İ AA’�	Ů G³Ƭ由Łʎ立 OGd}ćŉ�ċ|ȪƖǙá�又�

Ɣǳȿ �i�ȟ文 AA’t¶,͔¥v冬ɂ六 F	ŗ F�ƅ�ŁƖǙ

̖Ǉ�Ċ©,|Ȫ又dŉ�ž OF�~İ F文 GĊ©ƅ士Υ工ɂ,¥

vNʷ	É F ,|ȪƖǙá�¥vɸİ G ,|ȪƖǙá�¥v	ĩ

W F 文 G ,|Ȫá�LƤdŉ�ž OG�OF	«�LƤ�不ͳ�Έ
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ÏĊ©ÛȻƿȦ¿*Ċ©ǭ中ƿȦ, F|Ȫņ	ƅˤİĊ©ǭ中ƿȦ

ĔÛȻƿȦ, D|Ȫņ,ǭ中ƿȦ� 

W¸İ E由K|ȪņžĆ	ˋ|Ȫ由¸İ QQ’,f�H	ž*Ċ

ÛȻƿȦ,|Ȫ由	ċ|Ȫá�又dŉ�ž OE�ƅˤİ¸İ QQ’�	

Ċ©Ò�ÛȻƿȦ, F 由	E 由ƅˤİ F 由ċÛȻƿȦƤdŉ�ž

OF�OE�ʐ�，Ɨ心 E由|Ȫņ,不ͳƿȦ	ŗdŉ�ž OF�OE x 

OG�OF=OG�OE�ċ+	OF�OE ž E 由|Ȫņƅˤİ D 由,Û

ȻƿȦƤ	OG�OFŗž E由|Ȫņˤ D由,ǭ中ƿȦƤ� 

Farrellɥ\,ÛȻƿȦž�ƅˤ±Őɻˤ,ÛȻƿȦŁʯĥ	˟

2.1 + D,Ò�ÛȻƿȦ�ųƅˤİċXςˣ由±÷�ċǳȿųş�

�ĩ©̜ǻƃ|Ȫ�̹ĦȪŚ	Wƅ�á��Ȫ\ɒ",|Ȫ由ħȪ

\ƅ��¥v小$,á�ȶ�ĩɃ¥,ΣƂǴžL˓Ȁ 	̫ʐ¶ÛȻ

ƿȦ,͞又� 

Lovell�1993	Ū\�ǡȕ}ΣƂ7○Ĺ了¼|ȪƿȦǁ	Ăʹ

ųÊþ�ȓ¼|Ȫč̢Ö¤	d7žǺ̢ΣƂĹ�Parametric Frontier 

Method	;ŐǺ̢ΣƂĹ�Non-Parametric Frontier Method		ċ+Ǻ

̢ΣƂĹW布͎ΣƂ7○Ĺ�stochastic Frontier Analysis	SFA	žY

ŉ	ŐǺ̢ΣƂĹWˏǀ`ɼ7○Ĺ�Data Envelopment Analysis	

DEA	žYŉ	«ĉ巴Č̯�ƿȦ7○Ł̓ǿ+*΍�ΫĽ� 

Ǻ̢ΣƂĹųˤİyξǐĦʐ¶ǳȿ	É̒˚�ȿĞ�Ʀ|Ȫč

̢ś˦	ý˚ȿɫƵʗĳȌƔ(ǳȿ	�ɇ六Ɨ又HĹ¼Ɨ̜ǻŁ|

Ȫč̢	W7○̜ǻŁÛȻƿȦ�ǭ中ƿȦ;¥vƿȦ�ɟ͞又ÛȻ

ƿȦHƞ±÷	Ǻ̢Ĺˤ|Ȫč̢ś˦�¼ƗHĹ;ɫƵʗ͊͢Ł*

�	ʬȋď*�Łɺĵ�̼ïƀ�̗ó˴	2000	��«Ǻ̢ΣƂĹ

Łǝ由�İċ˚ȿŁč̢ś˦˓ǝV̉ĳ��±�化火）}ǁ	��

žċƳıȪ|ȿĞ左̈�Specification Error	ǼΛ	ʐ±ˤ¼Ɨɺĵ

Ɇ¥且先�Fried et al., 1993�åG˵�Qɝ主	1998	� 
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ŐǺ̢ΣƂĹWˏǀ`ɼ7○ĹžYŉ	ċTƖÇ}冬ĦȽ˞Ł

ƬȨć¼ƗƿȦ	dȺȨ�ʗá�;�ʗȪ\	ˤİá�;Ȫ\ƖǙ

,ɗ¸ë©ƜĐ	�ɰ̒˚ȿ|Ȫč̢ś˦	Sˏǀ不~尼µȽ˞‧

Ğ�+	ɰ�žT引Ł¥7�4	ýǠWˏʲ引Ȩ,öŞ	ɥą�»

â一,şί	ʐ±內ďŝς�ȺȨ�̹Ħ̜ǻ�á��Ȫ\,ƅˤƿ

Ȧ了¼ǼΛ�Lewin et al., 1982	��vƈð©�á�;Ȫ\ŁǐĦ	

ýɪȞdWɽɰƿȦŁǾƱâʐ,Ǻ°	Ů͢}ˏǀ`ɼ7○Ĺʐ¶

ƿȦ了¼� 

2.4 ͮ}ˏǀ`ɼ7○İͶˠƿȦƅΤGΪ 

ˏǀ`ɼ7○Ĺ�Data Envelopment Analysis	DEA		'ųȼ世

ļͮ}��̓ǿŁ正ƿ了¼HĹ,�	ɟ�GΪ,ƛ由̉Ĳ��� 

ǲØÓ�2006	）}ˏǀ`ɼ7○Ĺˤ APEC + 17 Ʀ不ͳξ�

1991 £³ 2000 £下ŁͶˠǠʲƿȦʐ¶7○	á�ʗ列̢�ˏv�

ɕǸ��Ǡʲ）}又	Ȫ\ʗ列̢�GDP�ɺĵμ�+ǾŁͶˠǠʲ

ƿȦɒÂ	ơɬ�乃Ţ̋;ƎǾų APEC+ɒĊ©ͶˠǠʲƿȦŁ�

Ʀ不ͳξ	džċX不ͳξ�ͶˠǠʲŭɹ��ƿ;古ȷ̥Ƌ� 

Ë印ſ�2008	ɇ六ˏǀ`ɼ7○ˤkρTƖɋrʐ¶ͶˠƿȦ	

ýˤɋrś˦İͶˠƿȦŁΤŕʐ¶ƵȭĦ7○�á�ʗ列̢�母}

N又�母}公又�ɋr'ɳƴ}�ƞ四�Ņǉ¬Ŵ又�Ȫ\ʗ列̢�

�文�ǚȪʭ����文�ǚȪʭȪƤ�、£ƱD永ˏĩȋ�6�ȿ

ůƞ四�¹¡ƞ四�ɺĵμ�aɉǹǿŉȩ˓（	+ɉǹǿɒƵ	±

Ĵɉ文ŘɉǹǿΣ̰ƿȦƤɒ�	Yŉ˓Ƴıɇ六ʢɠá�文Ȫ\ʗ

功司ʐ±â一ͶˠƿȦƤ�司ξ±÷ɭ�'ɳƴ}�Łá�六�	±

�ǚȪʭ �|Ȫ�0©â一�H� 

QŔǠɸ��2010	Ç}ˏǀ`ɼ7○Ĺˤ+Ǿ 31 Ʀ／rǹŁ

ͶˠƿȦʐ¶母ξ7○文了̖	ýÇ} TobitǫΎ̦ś7○ͶˠƿȦ
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Ł且先�Ǚ�á�ʗ列̢�CODȖĮ又�SO2ȖĮ又�Ȫ\ʗ列̢�

GDP�ɺĵŉĲ+ǾͶˠƿȦ司ξNt˓Ƶ	�”Ͷˠđ功ɶŞdW

˞7ž|˦t͞ǹ�ͨ9ɳƴǹĔʖ+ɳƴǹ	�Ñ GDP�Ȫʭɺ

反�ɋr9Ȧ�|ȪÛȻNʷɸƃų且先ͶˠƿȦŁƛƖ�Ǚ	ċ+

�Ñ GDP�Ȱ�ȪʭLƛ文ͶˠƿȦÌȩxƅΤ	ɋr9ȦĔɗ¸

GDPǟǠ文ͶˠƿȦÌƸƘƅΤ� 

Ķ水æɸ��2013	）}ˏǀ`ɼ7○ĹL˓kρ 23 Ʀ͚rŁ

}又�}ĺ又	ƈð 2004³ 2008£下 23͚rŁǠʲƿȦ�á�ʗ

列̢�Ʀ͚rɟʭ���公�}公又�ƱƷ公͔}公又�ċXŐƱƷ

由͔}公又�；ĺ}ĺ又�ǆĺ}ĺ又�Ȫ\ʗ列 �̢Ʀ͚r母ĩȋ�

ɺĵμ�kρ²&ŁƿȦŖ̰	�̢͚r�ˏʲ）}�ǝVƿȦ	Ġ

šâ一WɥǲƿȦ�ɳȩ�ʗͶˠ列̢�ǲɸȘó��LȦ���Ȅ

Ş��ÑdFǭĩȋ�%̜ȄŞ�͎ǸúȄŞ��͚r˚心母F\�

Ċ©Ɖ古ʠǹɸ	ʕ ͚rˏʲ）}ƿȦ©μ七x�且先	şίŭĢȌ

Șó;ˏʲŭɹ七E	Wɥǲ�͚rˏʲ）}ƿȦ;|Ȫ�� 

Xian-Guo Li et al.�2013	）}ˏǀ`ɼ7○Ĺȑǥaā/£ŁͶ

ˠƿȦ	7¥ĉ，劣	Ơ�。ȋaāͶˠƿȦƤ	,ţȆ。\,ƿȦ

ƤǴ͖�列̢	）}ǫΎ7○̬ĞƯÿ�Ǚ且先ͶˠƿȦ�á�ʗ列

̢�Ʈ%̢又�ˏv 又�干）}又�Ȫ\ʗ列̢�GDP�ŐʣȠȪ

\ʗ列̢��Ǌ9尤ȖĮ�ɺĵμ�Ȫʭɺ反+Ȱ�ȪʭŁLƛų½

且先ͶˠƿȦŁɒƛƖ�Ǚ�vƈðȆ�ƚB},GΪʡ司��ŉ

2.3� 
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ŉ 2.3 DEA ͮ}İͶˠƿȦ,ƅΤGΪ 
Àņ ƈðΛ� á�列ʗ Ȫ\列ʗ 

ǲØÓ�2006	 
APEC不ͳξ
,母ƖǙͶˠ

ǠʲƿȦ 

ˏv�ɕǸ��

Ǡʲ）}又 
GDP 

Ë印ſ�2008	 
kρTƖɋr

ͶˠɳƴƿȦ

了¼ 

母}N又�母}

公又�ɋr'ɳ

ƴ}�ƞ四�Ņ

ǉ¬Ŵ又 

�文�ǚȪʭ�

���文�ǚȪ

ʭƤ�、£ƱD

永ˏĩȋ�6�

ȿůƞ四�¹¡

ƞ四 

QŔǠ�Ⱦƾ

¥�Ƒȷü�

ɡ͍ű�ĕ上

�2010	 

ȀİDEAȨ包
Ł+ǾǹǿͶ

ˠƿȦ7○ 

CODȖĮ又�
SO2ȖĮ又 

GDP 

Ķ水æ�Ķʺ

ǒ�ƑÑ�

�2013	 

kρ�͚rˏ

ʲ）}ƿȦ;

|Ȫ�,7○ 

�͚rɟʭ�

��公�}公

又�ƱƷ公͔}

公又�ċXŐƱ

Ʒ公͔}公

又�；ĺ}ĺ

又�ǆĺ}ĺ又 

�͚r母ĩȋ 

Xian-Guo Li, 
Jing Yang, 

Xue-Jing Liu 
(2013) 

Analysis of 
Beijing’s 

environmental 
efficiency and 
related factors 
using a DEA 
model that 
condiders 

undesirable 
outputs 

Ʈ%̢又	ˏv

 又�干）}又 
GDP 

ˏǀćʲ�vƈð司Ȩ 
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Ȱ�ɐ 化仿̦ś文ˏǀ̉Ĳ 

3.1ˏǀ`ɼ7○Ĺ 

�Ⱦ�Ǿ4mGΪ+ƈðȶΒ不本正ƿ�WLȦ7○Ĺ�Ǻ̢7

○Ĺ;ŐǺ̢7○ĹL˓文7○�¿LȦ7○ĹjǠ�ǁ了¼ɗ�á

�文ɗ�Ȫ\	±^再Ǻ̢WTς月Ğ	ǝ?6月ŁLȦ̦͊͢¤�

Ǻ̢7○Ĺd}İ不本正ƿ	¿ċHĹ于）}İ͞又¥v;|ȪŁƜ

Đ�ŐȪ̢7○Ĺ}İ化仿7○	�*ē̤v"$;ȿĞč̢ƜĐ	

Ůvƈðȕ}ˏǀ`ɼ7○ĹW͞又b右ξȪʭ,不本正ƿ了¼� 

·3 1978£	~Charnes�Coope文Rhodes�¸古ņɳŉŁGɐ�

“Measuring the Efficiency of Decision Making Units”ɥ\ˏǀ`ɼ7

○Ĺ(Data Envelopment Analysis, DEA)ˋƈð˕} Farrellĩɥ\Ł|

ȪΣƂʯĥ	�ėĞȽ̦ɜ˘Łǳȿ�	Ç}̢古Ƚ˞HĹ	͞又�

ʗá�列ʗ;Ȫ\列ʗŁƿȦ	ċĩ¼Ɨ\ć,ƿȦƤȆ2İ 0文 1

,下	«̦¤˷ž CCR ̦¤	ċˤİƿȦĞˁŪŁų
ŷ“˟ɒ北

ˠƂ�	�ɟųˤ�ē了ņųɒ©ÇŁ了LH¤�Ȁİŷ“˟ɒ北ˠ

Ƃ,ƿȦςĥ	jƖ。ȋ|ȪΣƂÉdȆ化火|Ȫ文|ȪΣƂǴL˓	

。ȋȼ͞又‧ɹɗ¸Ł|Ȫ��|ȪΣƂd）}ćƂĞá�文Ȫ\下

ŁΤŕ	ċYŉ�、�Ʀá�Nʷ�ĩǠ|Ȫ,ɒ"Ȫ\	�«o<

Ų\ȪʭŁȩ©ÛȻNʷ���Ȫʭ+ƔųĊɑÛȻƿȦŁ6h	予

由Ȇʬ�|ȪΣƂ�	ƔžÛȻɰƿȦŁ6h	ċ予由ȆʬÂİ|Ȫ

ΣƂ�  

Charnes;Cooper(1985)7ÅȌá�ƞ文Ȫ\ƞ̉ĲƿȦŁʣȥ	

Ȍá�ƞöŞ	�*王^ċoá�列ʗŁ）}又�	Ɣ�ƦȶΒɮ?

ŵ�á�列ʗŁ）}又	Ȫ\列ʗŁ̢又řë©ɳ|ɮ?ȎÖ	μ�

ˋȶΒýŐȺİƅˤ©ƿȦŁ*Ļ�ȌȪ\ƞöŞ	�*ɮ?ċoȪ
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\列ʗŁ）}又�	Ɣ�ƦȶΒ王^ŵ�Ȫ\列ʗŁȪ\又	ř*̒

王^á�又ǁ	μ�ˋȶΒýŐȺİƅˤ©ƿȦŁȎĻ� 

3.1.1 CCR ̦¤  

ǳȿɗ¸ j (j = 1, … , n)）}Ȱ i (i = 1, …, m)ʗá�又ž Xij	ċ

Ȱ r (r = 1,…,n)ʗȪ\又ž Yrj	ŗɗ¸ k ,á�ƿȦ了¼̦¤ž� 

 

 

 

 
 

 

 

 

 

 

�3.1	 

 

ċ+ Ek žȰ k Ʀ DMU ŁƿȦƤ  

Yij žȰ j Ʀ DMU ŁȰ r ƦȪ\Ƥ  

Xij žȰ j Ʀ DMU ŁȰ i Ʀá�Ƥ  

ur žȰ j Ʀ DMU ŁȰ r ƦȪ\ʗŁ^再Ƥ  

vi žȰ j Ʀ DMU ŁȰ i Ʀá�ʗŁ^再Ƥ 

(3.1)¤ž�冬Ħ7¤Ƚ˞̦¤	*于。ˊL˓ÐΥ	±SʬȪ|

ɰ̮�ˊ,ȎÖ	ŮdÇ} Charnes and Cooper(1962)ĩɥ,HĹΖɧ

ž冬ĦȽ˞ǼΛWHő。ˊ� 
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(3.2) 

�»�冬ĦȽ˞ǼΛÑ �©�ˤǵǼΛ(dual problem)	dÀ�

ÿţδŁ7○ȑǥ	Bousso Fiane et al.(1991)月ž	~İ(3.2)¤+© s 

+ m Ʀ列̢W; n + s + m + 1 ƦƜĐ¤	Ɣų）}ˤǵĖΛ(Dual)

。ˊ	dWɮ?*uƖŁƗ心又	）ȋ。ˊã©ƿȦ	ýdɥąã�

ŁǺ°ˏǦ	(3.1)¤,ˤǵ¤��� 

 

�3.3	 

¤+7ÅžƵΚ列̢(Slack)文力Κ列̢(Surplus)	ų冬ĦȽ˞+

Ȇ*ɸ¤Ζ9žɸ¤ȇ},列 �̢�(3.3)¤+	θžĩȠ了¼, DMUk

,á�又文ĩ© DMU,á�又Ł^再̢LƤ	Yŉē了ɗ¸,ƿȦ

Ƥ	�«ċɒ（ˊƤužxƤ	ē了ɗ¸ DMUk, CCRƿȦ	Ȇʬ

©W��巴ɺĵ� 
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3.2ˏǀćʲ̉Ĳ 

vƈðW�ƦǾƱćʐ¶ͶˠƿȦ7○	ċ+`Ï三ɳ+ǾƱ不

ͳξŖ/Ǿ文'三ɳǾƱ不ͳξŖ/Ǿ	�WǾƱŁɳƴŀĻ7¥ĉ

˂ȶ��1	三ɳ+ǾƱ��2	'三ɳǾƱ�ýˤĉ˂ȶŁͶˠƿȦL

˓Ƶȭ� 

*1. 1 DMU CCR

<1 (3.3) DMU

DMU DMU

4 �

�

q

q l q*

=

å
k

-
j ij i ik ik k

k

X + s = X < X

	�� �� ��

" 4! �
%4 4�2& ��

�0���3 ��0���
��4 �1� -���0

4�*+�3#
��$'4.,&(�)��/���

2. =1 0 DMU
(Radical Efficiency) CCR Farrell

=1 0 DMU

DMU 0

DMU DMU

q

q l l

l

*

* å å

å

- +
i r k

- -
i ik j ij i ik j ij k

+
r

j rj rk k

s s

s X = X + s  X > X

s

Y >Y

/� � � /�* ( ��%��"

/� ! �"/���� �"�

)� � � /� /�� �'

��
-���. �
-������0) � /��'

/�' �$
-���. $
-������/

,���"�	&#+�

3. =1 0 DMU CCR

=1 = = 0  DMU

DMU
DMU CCR

q

q l l

*

* å å

+ -
r i k

+ -
r i j ij ik j ij ik k

k

s s Pareto -
Koopmans

s s X = X Y =Y

# 3� �  3� � �!3�( 

�!�

# 3� �& 3 3.+'

��	0�"
0*
2 ��	�"
0�����%)3.+'

�$�����-3��1��,���/3� ��� �!

( )
( )

*

*

*

        CCR
( )

:

, 1, ...,

, 1, ..., (3.4)

- +
ik i rk r

ik rk

ik ik ik i

rk rk r rk

X s Y + s
X Y

X X X s i m

Y Y s Y r s

q

q -

+

-
D D

D = - - =

D = + - =

$����� ����+
��&��(�����#�"�%

�� + +'���(��)	��!+
��*��

� +#����
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vƈðƅΤˏǀ7○~ World Development Indicators (WDI)�

International Energy Agency (IEA)�ýǺ° BP Global ƈðɜÍ�ƈð

ɪ下ž 2005£³ 2014£� 

3.3á�文Ȫ\ʗƅΤ̉Ĳ 

）} DEA 了¼ɗ¸ƿȦǁ	Ɣ͢Ē�*Ũʻ,á�;Ȫ\ʗ	

Ȇʬ右ƒ了¼ɺĵÜ¨	Ů͢Ē北ʻŁá�;Ȫ\ʗ	化ž內ďx̬

了¼,Ŗɥ(Mehdi Toloo, Tomá š  Tichý	2015)�±）} DEA�̒

ȱ�不νĹŗ�Rule of Thumb	,ƜĐ�ē了¼ɗ¸Ʀ̢³?ͮžá

�ʗ̢�文Ȫ\ʗ̢�母Ĕ,ĉƣ�Golany & Roll	1989	�戶�ƅ

ΤGΪ	vƈð͢Ēmˏ�4ˏ�Ǡʲ）}žá�ʗ��Ǌ9尤žŐ

ʣȠȪ\�GDPžȪ\ʗ� 

ǢȆĞˁ文ΌĒƬ�̉Ĳ	á�列̢��1	ˏv�4ˏ�mˏ	�

ǾƱŁ不ͳɳƴȎĻ	文�Ǿá�ċ|ȪˏŌ文ˏȪȿɑ�ˡƻƻƅ

Τ	`ūǾƱ ��̜Ĩ�͎可�ĔȿɑŁ΁中文%ǻʭş͘ɸ� 

�2	Ǡʲ）}又��Ǿž�不ͳɳƴ	\�ħ|ȪŁ王^ȇº

布七ǠʲǌǟŁ¥ō	vƈð͢ĒƬ|Ǡʲǌǟ	`ū干��ĺ�=

ɱǉɸ�Ȫ\列̢;ŐʣȠȪ\列̢��1	GDP�Gross Domestic 

Product	�Ǿ4|ȪMΚų�Ʀ不ͳξ4ĩ©ġz|ȪņɓɆŁ王^

ƤŁ母Ĕ	ž͞又�ƦǾƱħ�ǹ不ͳŀĻĔɳƴNtŁƛƖŪ̥�

�2	�Ǌ9尤ȖĮ��Ǿ£Ş�Ǌ9尤ȖĮ又母Ĕ	�Ǌ9尤ȖĮ

ų9�͕ǀ͕台|Ȫ六ɶ+Ȫ|ŁȖĮ�oƥ`ū�ǌʇėξ�ȡξ

Ĕǉξ͕ǀW;=ɱǉ͕ǁȪ|Ł�Ǌ9尤� 

3.4 Pearson ƅΤĦ7○ 

�）} DEA ʐ¶ƿȦ了¼ǁ	Ǳ�͊͢北ʻŁá�;Ȫ\ʗ�

m	ˤċĩ͊͢Łá�ʗ;Ȫ\ʗ	ƖǠȂˊ份�ƖǙˤİƿȦ͞又

Ł且先	Ůá�;Ȫ\ʗuʙȱ���ĦΤŕ�Éá�王^	Ȫ\u



 

23 
 

ʙ布,王^�ͽɘɿ	2005	�Ůvƈð）} Pearson ƅΤĦ7○	

ˤá�Ȫ\ʗ�ʐ¶Ͳɯ	ƅΤŕ̢ʧǲņ	ċƅΤɶŞʧ"�ɺĵ

�ŉ 3.1 ĩ�: 

ŉ 3.1 ƅΤĦ7○ 

 
mǾ Ǡʲ）} 4ˏ �Ǌ9尤 GDP 

mǾ 1 0.798 0.802 0.760 0.744 
Ǡʲ）} 0.798 1 0.946 0.987 0.803 
4ˏ 0.802 0.946 1 0.910 0.876 

�Ǌ9尤 0.760 0.987 0.910 1 0.704 
GDP 0.744 0.803 0.876 0.704 1 

ˏǀćʲ�vƈð司Ȩ 

ǅ͉ɺĵμ�	á�文Ȫ\ʗƃžxƅΤ	ŉ�ʻá�ʗ王^ǁ	

Ȫ\ʗ�ʬ布,王^	ȱ� DEA,��ĦƖ。� 

ǅ͉ Boussofiance, Dyson & Thanas(1991)Ū\	á�ʗ文Ȫ\ʗ

六�ıƝÂƿȦƤ͞又Łʷ̬Ħ文ʣˁ��«ͮ} DEAǴ7○ǁá

�ʗĔȪ\ʗͮ©̢�,�Ɯ�im	Golany and Roll(1989)Ǯˤ DEA

列̢外͢ɥ\dκÅĹŗ	ē了ɗ¸(DMU)母̢u̒"İɸİá�ʗ

̢�文Ȫ\ʗ̢�母Ĕ,ĉƣ�vƈð͢Ē 3ʗá�列̢ 2ʗȪ\列

	̢ƈðˤ人ž�ȧ三ɳ+ǾƱ不ͳξŖ/ǾW;三ɳ+ǾƱ不ͳξ

Ŗ/ǾýĂʹ	ý7¥ĉ˂ȶ��1	三ɳ+ǾƱ��2	'三ɳǾƱ	

ȱ� Golany and Roll(1989)ĩ包ƚ,κÅĹŗ� 

Pearson ƅΤĦ7○TƖŁ_}�ų�İ7○ĉƦɃδ列ʗ下Ł

ƅΤɶŞ文xƘ�Τŕ	�²ɱƉ古̓ǿ+	ˋŕ̢世ļ}İŞ又ĉ

Ʀ列̢,下ŁƅΤɶŞ�oų~ Karl PearsonȌ Francis Galton� 19

Rƌ 80£Yɥ\Ł�Ʀƅ¾ř�ɵ©*�Ł土Ĺˬ列±ćŁ� 

Pearson ƅΤŕ̢ŁƤ2İ 1 文-1 ,下	xƤYŉĉɃδ列ʗ下

Ċ©xƅΤ	;�列ʗ̢Ƥ王^i�列ʗ̢Ƥ�ʬ王^	ƘƤYŉĉ
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Ƀδ列ʗ下Ċ©ƘƅΤ	�ɟųʻ�列ʗ̢Ƥ王^ǁi�列ʗ̢Ƥ<

±ʬɮ?	ċĊξƗ心6¤(3.5)��� 

 

�3.5	 

COVxy=X�Y�列ȭ̢  

Xi=X列ʗ+ŁȰ iƦ̤v  

Yi=Y列ʗ+ŁȰ iƦ̤v  

Sx=X列ʗ̥ʷƵ  

Sy=Y列ʗ̥ʷƵ  

n=̤vȶ�母̢ 

±ċƅΤɶŞŗʃċĩƗ心\ćŁƅΤñ̢"$±Ğ	ˤƅΤŕ

̢Łˊ份Ă它İĊξŁͮ}ƐɨĔ�Ł	ʕ İñ̢"$ˤͮŁƅΤɶ

Ş©Ⱦ�*�Łľv	 �ĵųͮ}�）}ǲĦǠŁ片可ćν仿�Ʀ

ĿȨĞŢ	0.7 ŁƅΤŕ̢dǠųŠÂŁ�¿�ĵų切vƈðͮ}�

ńʬƉ古+	~İńʬƉ古ēď�巴凸Ι�列�Ǚ且先	0.7 ŁƅΤ

ŕ̢ųƅʻǲŁ	�«vƈðjǮˤųÊĊ©ƅΤĦ文xƘ�ƅΤc

ˤ7○ɺĵʐ¶ȑǥ� 

3.5ʃɷ7○ 

ˏǀ`ɼ7○ĹTƖų͞又ɗ�£ŁƿȦƤ	βİͧ˦不本ƿȦ

͞又	±ʃɷ7○βİǸ˦不本ƿȦ͞又�石~ͧ˦;Ǹ˦ƿȦ͞又	

L˓\�ǾƱƅˤƿȦƤdͭˇ DEAɰĹ͞又Ǹ˦ƿȦ*øŁɉ7

( G.E. Halkos, N.G. Tzeremes	2009)� 

ʃɷ7○ (window analysis)~ Charnes and Cooper (1985) ɥ\	

TƖ�Ł�ͭˇ‧ɹɗ¸̢�>?ǁ	ɰĹ©ƿȁ¶ʜȳ DEA̦¤

yx

i

n

1=i

i

yx

XY

S1)S-(n

)Y-)(YX-X(

SS
COV å

==r
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,*ø�i��Łžd�ǁL˓*�ǁɪ‧ɹɗ¸,ƅˤƿȦ	Ͳʃ

ċ布ǁ下â列ţƿȦƤ,列ǸȎÖ��«vƈðÇ}ʃɷ7○Ý
ǁ

下六ɶ���了¼	͞又*�6h,不本ƿȦ文不本交ĞɶŞ	ýW

3£ž�ʃɷ	� 8Ʀʃɷćş反ʃɷ7○̦ś	ýÝĩ。\,tÑ

̢ʻÀɜ˘	列ȭ̢ʻÀƟ平(X.P. Zhang, X.M. Cheng, J.H. Yuan, X.J. 

Gao	2011)	ş反 2005~2014£下,Ɵ平ɜ˘ǖǰ	͞又*�˂ȶ�

ɁŸɪ下Ł未ÇǠ�文Ƚ΃Ɵ平Ǡ�� 

列̢Ğˁ�  

N = ‧ɹɗ¸̢  

m = ‧ɹɗ¸ˏǀɪ̢  

k = ʃɷōŞ  

W = ʃɷ̢  

W= m – k + 1  

、Ʀʃɷ DMU 母̢� = N*k 

�ǲȉɸ�(2003)引Ȩ正ƿ了¼�ˏǀ`ɼ7○Ĺ�ǃ+ɥď	

ŉ+ƔW k ɪž�Ʀʃɷ,ōŞ	Ȱ�Ʀʃɷ,ˏǀ~ 1 ď k ɪĩ

反¥	ª�ƦʃɷŗWȰ k + 1 ɪćĒYȰ 1 ɪ,ˏǀ	W˿ũƅ�

ŁʃɷōŞ	 W«ςĥ件δȯǸʃɷłďĩ©Łɪ̢ (m)Ñ°乍Ò

ȬžK	、Ʀ‧ɹɗ¸�ʬȪ| m– k + 1 Ʀʃɷ��~İ、�ʃɷ

Ñ© k Ʀ‧ɹɗ¸	�±ƔƬ」‧ɹɗ¸,Ʀ̢ž N	ŗWʃɷ7

○‧ɹɗ¸Ʀ̢d΋王ž N*k Ʀ	 內ď王^‧ɹɗ¸Ʀ̢Wȉ9κ

Å�Ł_Ǡ�Ć�ʃɷ�`Ï A11…A1k, B11…B1k, C11…C1k, 

N11…N1k,�� N*k Ʀ‧ɹɗ¸� 

、�Ʀ‧ɹɗ¸d。心 k(m-k+1)ƦƿȦƤ,tÑ̢;列ȭ̢	Y

ŉ、�Ʀ‧ɹɗ�Ȱ 1 ɪ³ m ɪ,tÑƅˤƿȦ;ċ交ĞĦ	ʃɷ

7○Ĺ,Ć�ŉ�ŉ 3.2 ĩ�� 
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ŉ 3.2 ʃɷ7○Ĺ�ʣŉ 
DMU ʃɷ 

 
1ɪ 2ɪ ��� kɪ k+1ɪ ��� mɪ 

 
tÑ̢ 列ȭ̢ 

A 

W1 
 
A1,1 A1,2 ��� A1,k 

    
  

W2 
  

A2,2 ��� A2,k A2,k+1 
   

  
�
�
� 

         
  

Wm-k+1 
 
   Am-k+1,k Am-k+1,k+1 ��� Am-k+1,m 

 
  

B 

W1 
 
B1,1 B1,2 ��� B1,k 

    
  

W2 
  

B2,2 ��� B2,k B2,k+1 
   

  
�
�
� 

         
  

Wm-k+1 
 
   Bm-k+1,k Bm-k+1,k+1 ��� Bm-k+1,m 

 
  

C 

W1 
 
C1,1 C1,2 ��� C1,k 

    
  

W2 
  

C2,2 ��� C2,k C2,k+1 
   

  
�
�
� 

         
  

Wm-k+1 
 
   Cm-k+1,k Cm-k+1,k+1 ��� Cm-k+1,m 

 
  

� 

� 

� 

W1 
 
���1,1 ���1,2 ��� ���1,k 

    
  

W2 
  

���2,2 ��� ���2,k ���2,k+1 
   

  
�
�
� 

         
  

Wm-k+1 
 
   ���m-k+1,k ���m-k+1,k+1 ��� ���m-k+1,m 

 
  

N 

W1 
 
N1,1 N1,2 ��� N1,k 

    
  

W2 
  

N2,2 ��� N2,k N2,k+1 
   

  
�
�
� 

         
  

Wm-k+1 
 
   Nm-k+1,k Nm-k+1,k+1 ��� Nm-k+1,m 

 
  

ˏǀćʲ�ǲȉ�ʚ§î�2003	 

3.6Ț口Ş7○ 

）}ˏǀ`ɼ7○Ĺʐ¶ƿȦ了¼ŁǁƧ	了¼ɺĵʬēď‧ɹ

ɗ3̢又�á�Ȫ\ʗ̢Ƥ列Ǹħ͊͢*�Łá�;Ȫ\ʗŁ且先	

ž�）ƿȦ又ɯɺĵãĊ̉ĳ�	«ǁd）}Ț口Ş7○�Sensitivity 

Analysis	了΍ŵʗ�ˤİƿȦ,下且先ɶŞ,ȉƸ	�ǡ±÷Ț口

Ş7○©ĉ巴H¤��1	ɮ?ħ王^ē了¼ɗ¸Ł̢又��2	žɮ?
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ħ王^á�Ȫ\�vƈð͊͢HĹ�2		ɇ六ȯǱɗ�á�ħȪ\ʗ	

ςˣ且先�ē了ɗ¸ŁƿȦƤ列9ȎÖ	ǅ͉ȯǱ且先�ǙĩȈćŁ

列9	�ˊá�文Ȫ\ʗ且先ē了ɗ¸ƿȦ,下ŁȚ口Ħ� 

化火ȁ¶ŁȎĻ��ŉ 3.3	ȆƬ」文â列ţ̦¤,ƿȦƤʐ¶

L 	˓Ɣ王^ħɮ?ŵ�列̢ʗ�）ē了ɗ¸ŁƿȦƤ文Ƭ」,ƿȦ

Ƥ©ĩƵȭ	ŗμ�ˋʗ列̢ˤİē了ɗ¸ŁƛƖɶŞ� 

ŉ 3.3 Ț口Ş7○ 

ē了

ɗ¸ 
Ƭ」ƿȦƤ 

cǱ�王^ 

列̢ 1 

cǱ�王^ 

列̢ 2 
…… 

DMU1 ƿȦƤ 1 
列ǸƿȦƤ 

1-1 

列ǸƿȦƤ

1-2 
…… 

DMU2 ƿȦƤ 2 
列ǸƿȦƤ 

2-1 

列ǸƿȦƤ

2-2 
…… 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

…… 

ˏǀćʲ�vƈð司Ȩ 

3.7ƵΚ列̢7○ 

�Ëͳʀɸ��2008	ȶΒƿȦ文|Ȫ�了¼�ˏǀ`ɼ7○Ĺ

�ǃ+ɥď	ƿȦ7○dWοÚƥ�ˊ�‧ɹɗ3ŁƅˤƿȦ	W;

Ɇ¥ɰƿȦŁƬ��ƵΚ列̢ŗdɥąɰƿȦ‧ɹɗ3âʐŁɠŞ文

H��DEA ųWß冬冬Ħ�Piecewise Linear	ŁH¤	ɃȒ�Ŗ̰

ΣƂ由	Ö¥�ƿȦŖ̰ΣƂ	�W«ƿȦŖ̰ΣƂÀžƿȦ又ɯŁ

̥ʷ	dWȋ\�á�;Ȫ\ʗŁƵΚ列̢	ɧ÷,	ƵΚ列̢7○

dWŪ\�‧ɹɗ3��Ŗ不本ȎĻ�,ˏʲ）}ŀĻ	W;ğâʐ

ŁɠŞ文H�� 
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Ȱlɐ 化仿7○ 

vɐĂ͉Ȱ�ɐĩɥ,化仿̦ś	Ơ�ɇ六țƚĦȳƗʐ¶ň，

7○	ͷˊ�ǾȀvʯĻýȆ�Ǿ7˂	�ɇ六ˏǀ`ɼ7○。\

2005�2014 £�ǾƱƅˤͶˠƿȦƤ	L˓ǪƿȦŁƵȭ	Ȓ七Ç

}ʃɷ7○ćȑǥ^�ǁ下六ɶ°又ţ�ǾƱŁͶˠƿȦƵȭ文交

ĞɶŞ	ý司Ȩ\ƿȦǖǰ˟	ςˣ*�˂ǾƱ� 2005�2014 £下

Łŉȩ	Ȓ七�）}ƵΚ列̢7○ćͷˊ�ǾƱƿȦ�ʶŁTƖƬ��

ɒţ）}Ț口Ş7○	7○�Ǿˏʲá�Łͨʞʗ�W;且先ɠŞ�

vƈðȆ͢Ē三ɳ+ǾƱ不ͳξŖ/Ǿ�A·�+Ǿ�́ ·ƭ��Ş�

�p	W;'三ɳǾƱ不ͳξŖ/Ǿ�ĹǾ�Iv�̞Ǿ�ƎǾ�ƕ

Ǿ	ý7¥ĉ˂ȶ�Ȱ�˂`Ï三ɳ+ǾƱ	Ȱ�˂`Ï'三ɳǾƱ� 
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4.1 țƚĦȳƗ 

WțƚĦȳƗ7○*�ǾƱŁ̢͉;7ÃȎĻ	ý石WȆǾƱʐ

¶7ΦWőǴţδ7○�Ơ�Ȇ¦ʖď,ˏǀ�¶7ΦȳƗ	ͷˊ�

ʗ列̢ȀvʯĻ� 

ŉ 4.1 2005�2014三ɳ+ǾƱ GDP; GNPL˓ŉ 

  
2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 

A· 
GDP 11076 11735 12627 12275 13305 14342 15065 15250 15944 15805 

GNP 10440 11030 11870 12510 12470 13880 14580 14750 15110 15650 

Ƶȭ 636 705 757 -235 835 462 485 500 834 155 

+Ǿ 
GDP 5079 5881 6790 7550 8270 9217 10250 11187 12366 14171 

GNP 5060 5870 6880 7680 8110 9000 9940 10920 12270 13460 

Ƶȭ 19 11 -90 -130 160 217 310 267 96 711 

́·ƭ 
GDP 12342 13505 14132 14743 14398 15143 16366 16958 16941 18135 

GNP 11850 12860 13760 14360 14050 14740 15790 16260 16290 17070 

Ƶȭ 492 645 372 383 348 403 576 698 651 1065 

�Ş 
GDP 2959 3285 3652 3783 4159 4349 4630 4949 5379 5679 

GNP 2840 3150 3470 3620 3900 4270 4590 4860 5200 5610 

Ƶȭ 119 135 182 163 259 79 40 89 179 69 

�p 
GDP 6856 7359 7931 8465 8638 8433 8907 9494 10051 10460 

GNP 5790 6260 6750 7240 7540 8070 8610 9180 9710 10210 

Ƶȭ 1066 1099 1181 1225 1098 363 297 314 341 250 

ˏǀćʲ�World Development Indicators�vƈð司Ȩ 
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ŉ 4.2 2005�2014'三ɳǾƱ GDP; GNPL˓ŉ 

  
2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 

ĹǾ 
GDP 30398 32291 34061 35170 34825 35921 37353 37488 39184 39461 

GNP 31140 33200 34860 35910 35390 36760 38320 38180 40090 40680 

Ƶȭ -742 -909 -799 -740 -565 -839 -967 -692 -906 -1219 

Iv 
GDP 30446 31795 33319 33500 31861 33768 34332 35738 36620 36581 

GNP 32350 33920 35570 35710 33910 35900 36790 38210 40330 40880 

Ƶȭ -1904 -2125 -2251 -2210 -2049 -2132 -2458 -2472 -3710 -4299 

ƎǾ 
GDP 44237 46369 47987 48330 46930 48302 49710 51368 52681 54494 

GNP 44740 47390 48420 48640 47250 48880 50700 52840 53960 56130 

Ƶȭ -503 -1021 -433 -310 -320 -578 -990 -1472 -1279 -1636 

̞Ǿ 
GDP 32132 35205 37356 39079 37767 40377 42942 43654 45086 46525 

GNP 32250 35850 37970 39400 37910 40440 43770 44590 46360 48150 

Ƶȭ -118 -645 -614 -321 -143 -63 -828 -936 -1274 -1625 

ƕǾ 
GDP 34790 34570 35309 36123 34462 35804 37026 37318 38411 40077 

GNP 35040 34720 35530 36190 34520 36200 36900 37430 38820 40210 

Ƶȭ -250 -150 -221 -67 -58 -396 -126 -112 -409 -133 

ˏǀćʲ�World Development Indicators�vƈð司Ȩ 

ŉ 4.1文ŉ 4.2司Ȩ\�Ǿ 2005�2014£Ł�ÑGDP;�ÑGNP	

dWɳȩċ+三ɳ+ǾƱŁA·�+Ǿ�́·ƭ��Ş��pβİ

GDP ˓"ŁǾƱ	±ĹǾ�Iv�ƎǾ�̞Ǿ�ƕǾŗβİ'三ɳ

ǾƱ�vƈðW«ȆǾƱ7¥ĉ˂��1	三ɳ+ǾƱ�GDP ˓"Ǿ

Ʊ	��2	'三ɳǾƱ�GNP ˓"ǾƱ	�ýȑǥǾƱ{δͶˠ文不

ͳɳƴ正ƿŁ了¼� 
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ŉ 4.3 2005�2014£三ɳ+ǾƱțƚĦȳƗ又 

 
ɒ"Ƥ ɒ$Ƥ tÑ̢ 

mˏ 
�­ʽƎ3	 

290,928,431 4,877,369 66,368,985 

Ǡʲ）} 
�­ʽ去ĺʻ又	 

2,970 122 707 

4ˏ 
�­ʽƎ3	 

4,782,093,710 71,699,880 830,692,988 

�Ǌ9尤 
�­ʽ去	 

9,166 331 2,166 

GDP 
�­ʽƎ3	 

10,482,371,325 285,868,618 2,231,981,619 

ˏǀćʲ�vƈð司Ȩ 

Ăŉ 4.3 三ɳ+ǾƱ�ʗ列̢7○	mˏŁɒ"Ƥž 290,928,431

­ʽƎ3�� 2013£Ł+Ǿ		ɒ$Ƥž 4,877,369­ʽƎ3�� 2009

£Ł�p		tÑ̢ž66,368,985­ʽƎ3�Ǡʲ）}Łɒ"Ƥž2,970

­ʽ去�� 2014£Ł+Ǿ		ɒ$Ƥž 122­ʽ去�� 2005£Ł�

p		tÑ̢ž 707­ʽ去�4ˏŁɒ"Ƥž 4,782,093,710­ʽƎ3

�� 2014£Ł+Ǿ		ɒ$Ƥž 71,699,880­ʽƎ3�� 2005£�

p		tÑ̢ž 830,692,988­ʽƎ3��Ǌ9尤Łɒ"Ƥž 9,166­

ʽ去�� 2014£Ł+Ǿ		ɒ$Ƥž 331­ʽ去�� 2005£ŁA·		

tÑ̢ž 2,166­ʽ去�GDPŁɒ"Ƥž 10,482,371,325­ʽƎ3��

2014£Ł+Ǿ		ɒ$Ƥž285,868,618­ʽƎ3��2005£Ł�p		

tÑ̢ž 2,231,981,619­ʽƎ3� 
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ŉ 4.4 2005�2014£'三ɳǾƱțƚĦȳƗ又 

 
ɒ"Ƥ ɒ$Ƥ tÑ̢ 

mˏ 
�­ʽƎ3	 

340,065,000 546,963 97,950,914 

Ǡʲ）} 
�­ʽ去ĺʻ又	 

2,372 189 713 

4ˏ 
�­ʽƎ3	 

3,455,859 353,898 1,175,268 

�Ǌ9尤 
�­ʽ去	 

6,132 305 1,737 

GDP 
�­ʽƎ3	 

17,393,103 2,203,679 5,835,793 

ˏǀćʲ�vƈð司Ȩ 

Ăŉ 4.4 '三ɳǾƱ�ʗ列̢7○	mˏŁɒ"Ƥž 340,065,000

­ʽƎ3�� 2007£ŁƎǾ		ɒ$Ƥ 546,963­ʽƎ3ž�� 2012

£ŁIv		tÑ̢ž97,950,914­ʽƎ3�Ǡʲ）}Łɒ"Ƥž2,370

­ʽ去�� 2007£ŁƎǾ		ɒ$Ƥž 189­ʽ去�� 2014£Łƕ

Ǿ		tÑ̢ž 713­ʽ去�4ˏŁɒ"Ƥž 3,455,859­ʽƎ3��

2014£ŁƎǾ		ɒ$Ƥž 353,898­ʽƎ3�� 2009£ŁƕǾ		

tÑ̢ž 1,175,268­ʽƎ3��Ǌ9尤Łɒ"Ƥž 6,132­ʽ去��

2007£ŁƎǾ		ɒ$Ƥž 305­ʽ去�� 2014ĹǾ		tÑ̢ž 1,737

­ʽ去�GDPŁɒ"Ƥž 17,393,103­ʽƎ3�� 2014£ŁƎǾ		

ɒ$Ƥž 2,203,679­ʽƎ3�� 2005£ŁĹǾ		tÑ̢ž 5,835,793

­ʽƎ3� 

� �
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ŉ 4.5 2005�2014£Ǡʲ）}又;�Ǌ9尤ȖĮL˓ŉ 

 

三ɳ+ǾƱ '三ɳǾƱ 
Ǡʲ）} 

�­ʽ去ĺʻ又	 
�Ǌ9尤 
�­ʽ去	 

Ǡʲ）} 
�­ʽ去ĺʻ又	 

�Ǌ9尤 
�­ʽ去	 

2005 536.92 1674.46 739.26 1834.5 
2006 578.4 1810.66 736.72 1816.02 
2007 624.2 1952.2 738.7 1829.02 
2008 648.26 2003.82 727.46 1793.28 
2009 676.52 2097.82 687.14 1652.3 
2010 723.22 2211.74 714.02 1721.78 
2011 775.18 2372.36 698.7 1680.4 
2012 806.74 2444.02 688.44 1672.42 
2013 836.76 2521.92 702.42 1696.5 
2014 862.48 2568.06 698.54 1676.26 

ˏǀćʲ�vƈð司Ȩ 

~ŉ 4.5dŃ	GDP˓"ŁǾƱ� 2005³ 2014£下	Ǡʲ）}

又;�Ǌ9尤ȖĮ又、£ƃÌȩ¥ō΂ʞ�'三ɳǾƱŁǠʲ）};

�̤9尤ȖĮ又Ǳ� 2007£�2010£�2013£©ÿʢŁ�太,m	

ċ̀�£ƃÌȩɅˮ�ƝŁ΂ʞ�*�˂ȶǾƱƤͶˠƿȦŉȩȺİ

»巴ȎĻ	ȋ̾ţδ7○L˓,� 

4.2 ˏǀ`ɼ7○Ĺ化仿7○�

vƈðȕ} DEA ,á�右�化仿̦ś	ȆÇ}三ɳ+ǾƱ不ͳ

ξŖ/ǾW;'三ɳǾƱ不ͳξŖ/Ǿ	ÝǾƱ7¥ĉ˂��1	三ɳ

+ǾƱ��2	'三ɳǾƱ	ý了¼ĉ˂ȶŁƿȦ�ƈðɪ下ž 2005

£³ 2014£�vƈðȆÇ}ˏǀ`ɼ7○Ĺ, CCR̦¤	ýWá�

右�͞又ċƿȦƤ	ɟá�右�±÷	ƿȦƤŉ��ŰĞŁȪ\Nʷ

�ųÊǠ）}˓?á�ŁǠ�	�Ȫ\ėĞ�。ɒ$á�	͞又�Ǿ

ŁͶˠƿȦƤ� 
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ž�Ȇĩ。心,ƿȦƤÀ目ɗŁΎǛ	vƈðȕ} Norman ;

Stockerɥ\,ƿȦƤȉŞ7˂��ŉ 4.6	Ă͉�‧ɹɗ¸,ƅˤƿ

ȦƤ;ȼǺ°ª̢	Ȇ‧ɹɗ¸7žȎʞƿȦɗ¸�Σ̰ƿȦɗ¸�

Σ̰ŐƿȦɗ¸;ŐƿȦɗ¸l巴� 

ŉ 4.6 ƿȦȉŞ7˂ 
ƿȦȉŞ7˂ ƿȦƤ̯ə ǐĦ 

ȉʞƿȦɗ¸ ƿȦƤž 1 

«Φś‧ɹɗ¸\ȩ

�ċXǺ°ʖ�ª̢

˓�	ŉ�«‧ɹɗ

¸ƅˤİɰƿȦ‧ɹ

ɗ¸˓ȉ	ǱŐ©ƛ

"列Ǹ	ÊŗÑd˿

ũž©ƿȦɗ¸� 

Σ̰ƿȦɗ¸ ƿȦƤž 1 

«Φś‧ɹɗ¸\ȩ

�ċXǺ°ʖ�ª̢

ž 1³ 2ª	Ɣˤİ
á�;Ȫ\ɵ^列

Ǹ	dǠʬ列žɰƿ

Ȧɗ¸� 

Σ̰ŐƿȦɗ¸ ƿȦƤ2İ 0.9³ 1 

Ɣˤċá�;Ȫ\ʗ

ɵÀâ一	«Φś‧

ɹɗ¸ŁƿȦŠƳı

ɥ:³ 1	�ɟųƅ
ˤ©ƿȦ� 

ŐƿȦɗ¸ ƿȦƤ$İ 0.9 

«Φś‧ɹɗ¸�ɴ

ɪ4˓Υɥ:ƿȦ

Ƥ	ǱŐˤċá�;

Ȫ\ʗÀ˓"ɠŞŁ

â一 

ˏǀćʲ�Norman and stocker �1991	ɊxĘ�2005	 

ʻŵ‧ɹɗ¸,ƿȦƤž 1ǁ	ŉ�ċžĩ©‧ɹɗ¸+ƅˤĊ

©ƿȦņ�ƔŵƿȦɗ¸ȼǺ°ª̢ʌ�	ŉ��ƅˤɰƿȦ,‧ɹ
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ɗ¸+	©ʌ�ɰƿȦɗ¸Wċž古ȷ̥Ƌ	YŉċƅˤİɰƿȦ‧

ɹɗ¸ȉŞ˓ȉ�ǭ�ŉ 4.6ȑǥ�Ǿ�£ŞƿȦƤ	ýǭ�ȼǺ°

ª̢Þ\ċƿȦȉŞ7˂	WÀžL˓ƿȦͨ�,Ǻ°�7○��ŉ

4.7³ŉ 4.16� 

ŉ 4.7 2005£�ǾƿȦƤ 
2005 ǾƱ ƿȦƤ ȼǺ°ª̢ 

三ɳ+ǾƱ 

A· 1 5 
+Ǿ 0.4139 0 
́·ƭ 0.8152 0 
�Ş 0.5979 0 
�p 0.686 0 

'三ɳǾƱ 

ĹǾ 1 1 
Iv 1 2 
ƎǾ 0.8512 0 
̞Ǿ 1 2 
ƕǾ 1 1 

ˏǀćʲ�vƈð司Ȩ 

ςˣŉ 4.7	2005£,ƿȦƤdȋŃ	ƿȦƤž 1,ǾƱ© 5Ǿ	

7ÅžA·�ĹǾ�Iv�̞ǾƕǾ�±ˤʹŉ 4.6�ǾƱĂċƿȦ

ςˣv£ŞƿȦƤdȋŃ	ŉ 4.6+ƿȦƤž 1 SȼǺ°ª̢力六ĉ

ª,ǾƱ©A·βİȉʞƿȦɗ¸�ĹǾ�Iv�̞Ǿ�ƕǾƿȦƤ

ž 1SȼǺ°ª̢ž 1-2ª	βİΣ̰ƿȦɗ¸�±+Ǿ�́·ƭ�

�Ş��p�ƎǾ	ƿȦƤ*ď 0.9	βİŐƿȦɗ¸� 

ŉ 4.8 2006£�ǾƿȦƤ�
2006 ǾƱ ƿȦƤ ȼǺ°ª̢ 

三ɳ+ǾƱ 

A· 1 5 
+Ǿ 0.4206 0 
́·ƭ 0.8242 0 
�Ş 0.5371 0 
�p 0.7677 0 
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2006 ǾƱ ƿȦƤ ȼǺ°ª̢ 

'三ɳǾƱ 

ĹǾ 1 1 
Iv 1 4 
ƎǾ 0.8403 0 
̞Ǿ 1 2 
ƕǾ 1 1 

ˏǀćʲ�vƈð司Ȩ 

ςˣŉ 4.8	2006£,ƿȦƤdȋŃ	ƿȦƤž 1,ǾƱ© 5Ǿ(A

·�ĹǾ�Iv�̞Ǿ�ƕǾ)�±ˤʹŉ 4.6�ǾƱĂċƿȦςˣv

£ŞƿȦƤdȋŃ	ŉ 4.6+ƿȦƤž 1 SȼǺ°ª̢力六ĉª,Ǿ

Ʊ© 2Ǿ	7ÅžA·�Iv	βİȉʞƿȦɗ¸�ĹǾ�̞Ǿ�ƕ

ǾƿȦƤž 1SȼǺ°ª̢ž 1-2ª	βİΣ̰ƿȦɗ¸�±+Ǿ�

́·ƭ��Ş��p�ƎǾ	ƿȦƤ*ď 0.9	βİŐƿȦɗ¸� 

ŉ 4.9 2007£�ǾƿȦƤ 
2007 ǾƱ ƿȦƤ ȼǺ°ª̢ 

三ɳ+ǾƱ 

A· 1 3  
+Ǿ 0.4961 0  
́·ƭ 0.8595 0  
�Ş 0.5406 0  
�p 0.8397 0  

'三ɳǾƱ 

ĹǾ 1 1  
Iv 1 2  
ƎǾ 0.9122 0  
̞Ǿ 1 5  
ƕǾ 1 1  

ˏǀćʲ�vƈð司Ȩ 

ςˣŉ 4.9	2007£,ƿȦƤdȋŃ	ƿȦƤž 1,ǾƱ© 5Ǿ	

7ÅžA·�ĹǾ�Iv�̞Ǿ�ƕǾ�±ˤʹŉ 4.6�ǾƱĂċƿ

Ȧςˣv£ŞƿȦƤdȋŃ	ŉ 4.6+ƿȦƤž 1 SȼǺ°ª̢力六

ĉª,ǾƱ© 2Ǿ	7ÅžA·�̞Ǿ	βİȉʞƿȦɗ¸�ĹǾ�
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Iv�ƕǾƿȦƤž 1SȼǺ°ª̢ž 1-2ª	βİΣ̰ƿȦɗ¸�

ƎǾƿȦƤ2İ 0.9 ³ 1	βİΣ̰ŐƿȦɗ¸�±+Ǿ�́·ƭ�

�Ş��pƿȦƤ*ď 0.9	βİŐƿȦɗ¸� 

ŉ 4.10 2008£�ǾƿȦƤ�
2008 ǾƱ ƿȦƤ ȼǺ°ª̢ 

三ɳ+ǾƱ 

A· 0.9341 0 
+Ǿ 0.4727 0 
́·ƭ 0.8298 0 
�Ş 0.5555 0 
�p 0.7419 0 

'三ɳǾƱ 

ĹǾ 1 1 
Iv 1 2 
ƎǾ 0.9757 0 
̞Ǿ 1 6 
ƕǾ 1 6 

ˏǀćʲ�vƈð司Ȩ 

ςˣŉ 4.10	2008£,ƿȦƤdȋŃ	ƿȦƤž 1,ǾƱ© 4Ǿ	

7ÅžĹǾ�Iv�̞Ǿ�ƕǾ�±ˤʹŉ 4.6�ǾƱĂċƿȦςˣ

v£ŞƿȦƤdȋŃ	ŉ 4.6+ƿȦƤž 1 SȼǺ°ª̢力六ĉª,

ǾƱ© 2Ǿ	7Åž̞Ǿ�ƕǾ	βİȉʞƿȦɗ¸�ĹǾ�Ivƿ

ȦƤž 1SȼǺ°ª̢ž 1-2ª	βİΣ̰ƿȦɗ¸�A·�ƎǾƿ

ȦƤ2İ 0.9 ³ 1	βİΣ̰ŐƿȦɗ¸�±+Ǿ�́·ƭ��Ş�

�p	ƿȦƤ*ď 0.9	βİŐƿȦɗ¸� 

ŉ 4.11 2009£�ǾƿȦƤ 
2009 ǾƱ ƿȦƤ ȼǺ°ª̢ 

三ɳ+ǾƱ 

A· 0.901 0 
+Ǿ 0.3173 0 
́·ƭ 0.6527 0 
�Ş 0.3994 0 
�p 0.5286 0 

 



 

38 
 

2009 ǾƱ ƿȦƤ ȼǺ°ª̢ 

'三ɳǾƱ 

ĹǾ 1 2 
Iv 1 1 
ƎǾ 0.8537 0 
̞Ǿ 0.9586 0 
ƕǾ 1 7 

ˏǀćʲ�vƈð司Ȩ 

ςˣŉ 4.11	2009£,ƿȦƤdȋŃ	ƿȦƤž 1,ǾƱ© 3Ǿ	

7ÅžĹǾ�Iv�ƕǾ�±ˤʹŉ 4.6�ǾƱĂċƿȦςˣv£Ş

ƿȦƤdȋŃ	ŉ 4.6+ƿȦƤž 1 SȼǺ°ª̢力六ĉª,ǾƱ©

ƕǾ	βİȉʞƿȦɗ¸�ĹǾ�IvƿȦƤž 1 SȼǺ°ª̢ž

1-2ª	βİΣ̰ƿȦɗ¸�A·�̞ǾƿȦƤ2İ 0.9³ 1	βİΣ

̰ŐƿȦɗ¸�±+Ǿ�́·ƭ��Ş��p�ƎǾ	ƿȦƤ*ď

0.9	βİŐƿȦɗ¸� 

ŉ 4.12 2010£�ǾƿȦƤ 
2010 ǾƱ ƿȦƤ ȼǺ°ª̢ 

三ɳ+ǾƱ 

A· 0.9119 0 
+Ǿ 0.3751 0 
́·ƭ 0.7744 0 
�Ş 0.4873 0 
�p 0.548 0 

'三ɳǾƱ 

ĹǾ 1 2 
Iv 1 6 
ƎǾ 0.9472 0 
̞Ǿ 0.9206 0 
ƕǾ 1 7 

ˏǀćʲ�vƈð司Ȩ 

ςˣŉ 4.12	2010£,ƿȦƤdȋŃ	ƿȦƤž 1,ǾƱ© 3Ǿ	

7ÅžĹǾ�Iv�ƕǾ�±ˤʹŉ 4.6�ǾƱĂċƿȦςˣv£Ş

ƿȦƤdȋŃ	ŉ 4.6+ƿȦƤž 1 SȼǺ°ª̢力六ĉª,ǾƱ©
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2Ǿ	7ÅžIv�ƕǾ	βİȉʞƿȦɗ¸�ĹǾƿȦƤž 1Sȼ

Ǻ°ª̢ž 2ª	βİΣ̰ƿȦɗ¸�A·�ƎǾ�̞ǾƿȦƤ2İ

0.9 ³ 1	βİΣ̰ŐƿȦɗ¸�±+Ǿ�́·ƭ��Ş��p	ƿ

ȦƤ*ď 0.9	βİŐƿȦɗ¸� 

ŉ 4.13 2011£�ǾƿȦƤ 

2011 ǾƱ ƿȦƤ 
ȼǺ°ª

̢ 

三ɳ+ǾƱ 

A· 0.9175 0 
+Ǿ 0.3444 0 
́·ƭ 0.722 0 
�Ş 0.4231 0 
�p 0.4872 0 

'三ɳǾƱ 

ĹǾ 1 2 
Iv 1 1 
ƎǾ 0.8666 0 
̞Ǿ 0.9212 0 
ƕǾ 1 7 

ˏǀćʲ�vƈð司Ȩ 

ςˣŉ 4.13	2011£,ƿȦƤdȋŃ	ƿȦƤž 1,ǾƱ© 3Ǿ	

7ÅžĹǾ�Iv�ƕǾ�±ˤʹŉ 4.6�ǾƱĂċƿȦςˣv£Ş

ƿȦƤdȋŃ	ŉ 4.6+ƿȦƤž 1 SȼǺ°ª̢力六ĉª,ǾƱ©

ƕǾ	βİȉʞƿȦɗ¸�ĹǾ�IvƿȦƤž 1 SȼǺ°ª̢ž

1-2ª	βİΣ̰ƿȦɗ¸�A·�̞ǾƿȦƤ2İ 0.9³ 1	βİΣ

̰ŐƿȦɗ¸�±+Ǿ�́·ƭ��Ş��p�ƎǾ	ƿȦƤ*ď

0.9	βİŐƿȦɗ¸� 
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ŉ 4.14 2012£�ǾƿȦƤ 
2012 ǾƱ ƿȦƤ ȼǺ°ª̢ 

三ɳ+ǾƱ 

A· 0.8928 0 
+Ǿ 0.3784 0 
́·ƭ 0.7462 0 
�Ş 0.4882 0 
�p 0.4992 0 

'三ɳǾƱ 

ĹǾ 1 2 
Iv 1 6 
ƎǾ 0.8846 0 
̞Ǿ 0.874 0 
ƕǾ 1 7 

ˏǀćʲ�vƈð司Ȩ 

ςˣŉ 4.14 2012£,ƿȦƤdȋŃ	ƿȦƤž 1,ǾƱ© 3Ǿ	

7ÅžĹǾ�Iv�ƕǾ�±ˤʹŉ 4.6�ǾƱĂċƿȦςˣv£Ş

ƿȦƤdȋŃ	ŉ 4.6+ƿȦƤž 1 SȼǺ°ª̢力六ĉª,ǾƱ©

2Ǿ	7ÅžIv�ƕǾ	βİȉʞƿȦɗ¸�ĹǾƿȦƤž 1Sȼ

Ǻ°ª̢ž 2ª	βİΣ̰ƿȦɗ¸�±A·�+Ǿ�́·ƭ��Ş�

�p�ƎǾ�̞Ǿ	ƿȦƤ*ď 0.9	βİŐƿȦɗ¸� 

ŉ 4.15 2013£�ǾƿȦƤ 
2013 ǾƱ ƿȦƤ ȼǺ°ª̢ 

三ɳ+ǾƱ 

A· 0.844 0 
+Ǿ 0.3903 0 
́·ƭ 0.7776 0 
�Ş 0.5494 0 
�p 0.5335 0 

'三ɳǾƱ 

ĹǾ 1 2 
Iv 1 5 
ƎǾ 0.9105 0 
̞Ǿ 0.9242 0 
ƕǾ 1 7 
ˏǀćʲ�vƈð司Ȩ 
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ςˣŉ 4.15	2013£,ƿȦƤdȋŃ	ƿȦƤž 1,ǾƱ© 3Ǿ	

7ÅžĹǾ�Iv�ƕǾ�±ˤʹŉ 4.6�ǾƱĂċƿȦςˣv£Ş

ƿȦƤdȋŃ	ŉ 4.6+ƿȦƤž 1 SȼǺ°ª̢力六ĉª,ǾƱ©

2Ǿ	7ÅžIv�ƕǾ	βİȉʞƿȦɗ¸�ĹǾƿȦƤž 1Sȼ

Ǻ°ª̢ž 2ª	βİΣ̰ƿȦɗ¸�ƎǾ�̞ǾƿȦƤ2İ 0.9³

1	βİΣ̰ŐƿȦɗ¸�±A·�+Ǿ�́·ƭ��Ş��p	ƿ

ȦƤ*ď 0.9	βİŐƿȦɗ¸� 

ŉ 4.16 2014£�ǾƿȦƤ 
2014 ǾƱ ƿȦƤ ȼǺ°ª̢ 

三ɳ+ǾƱ 

A· 0.8355 0 
+Ǿ 0.4072 0 
́·ƭ 0.8349 0 
�Ş 0.5477 0 
�p 0.5264 0 

'三ɳǾƱ 

ĹǾ 1 1 
Iv 0.9266 0 
ƎǾ 0.9319 0 
̞Ǿ 1 6 
ƕǾ 1 7 

ˏǀćʲ�vƈð司Ȩ 

ςˣŉ 4.16	2014£,ƿȦƤdȋŃ	ƿȦƤž 1,ǾƱ© 3Ǿ	

7ÅžĹǾ�̞Ǿ�ƕǾ�±ˤʹŉ 4.6�ǾƱĂċƿȦςˣv£Ş

ƿȦƤdȋŃ	ŉ 4.6+ƿȦƤž 1 SȼǺ°ª̢力六ĉª,ǾƱ©

2Ǿ	7Åž̞Ǿ�ƕǾ	βİȉʞƿȦɗ¸�ĹǾƿȦƤž 1Sȼ

Ǻ°ª̢ž 1ª	βİΣ̰ƿȦɗ¸�Iv�ƎǾƿȦƤ2İ 0.9³

1	βİΣ̰ŐƿȦɗ¸�±A·�+Ǿ�́·ƭ��Ş��p	ƿ

ȦƤ*ď 0.9	βİŐƿȦɗ¸� 
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4.2.1ÛȻƿȦ7○ 

ǅ͉�Ŗ。ȋ,�ǾƱƿȦƤ	Ȇ 2005 £�2014 £ˏǀȳ司ý

Ăʹ©ƿȦɗ¸;ɰƿȦɗ¸7˂��ŉ 4.17文ŉ 4.18ĩ�� 

ŉ 4.17 2005�2014£三ɳ+ǾƱƿȦɗ¸7sŀĻ� 

£� 

三ɳ+ǾƱ 

ȉʞ 
ƿȦɗ¸ 

Σ̰ 
ƿȦ

ɗ¸ 

Σ̰ 
ŐƿȦ

ɗ¸ 
ŐƿȦɗ¸ 

2005 A· 
  

+Ǿ�́·ƭ��Ş��p 
2006 A· 

  
+Ǿ�́·ƭ��Ş��p 

2007 A· 
  

+Ǿ�́·ƭ	�Ş	�p 
2008 

   
+Ǿ�́·ƭ��Ş��p 

2009 
  

A· +Ǿ�́·ƭ��Ş��p 
2010 

  
A· +Ǿ�́·ƭ��Ş��p 

2011 
  

A· +Ǿ�́·ƭ��Ş��p 
2012 

   
A·�+Ǿ�́·ƭ��Ş��p 

2013 
   

A·�+Ǿ�́·ƭ��Ş��p 
2014 

   
A·�+Ǿ�́·ƭ��Ş��p 

ˏǀćʲ�vƈð司Ȩ 
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ŉ 4.18 2005�2014£'三ɳǾƱƿȦɗ¸7sŀĻ 

£� 
'三ɳǾƱ 

ȉʞ 
ƿȦɗ¸ 

Σ̰ 
ƿȦɗ¸ 

Σ̰ 
ŐƿȦɗ¸ 

ŐƿȦɗ¸ 

2005 
 

ĹǾ�Iv�̞

Ǿ�ƕǾ  
ƎǾ 

2006 Iv 
ĹǾ�̞Ǿ�ƕ

Ǿ  
ƎǾ 

2007 ̞Ǿ 
ĹǾ�Iv�ƕ

Ǿ 
ƎǾ 

 
2008 ̞Ǿ�ƕǾ ĹǾ�Iv ƎǾ 

 
2009 ƕǾ ĹǾ�Iv ̞Ǿ ƎǾ 
2010 Iv�ƕǾ ĹǾ ƎǾ�̞Ǿ 

 
2011 ƕǾ ĹǾ�Iv ̞Ǿ ƎǾ 
2012 Iv�ƕǾ ĹǾ 

 
ƎǾ�̞Ǿ 

2013 Iv�ƕǾ ĹǾ ƎǾ�̞Ǿ 
 

2014 ̞Ǿ�ƕǾ ĹǾ Iv�ƎǾ 
 

ˏǀćʲ�vƈð司Ȩ 

Ȍŉ 4.17dȋŃ	三ɳ+ǾƱǱ�A·� 2005�2007£žƅˤ

©ƿȦɗ¸	ċ̀ǾƱƃȺİɰƿȦɗ¸	@ċ"ɉ7ǾƱƿȦ7Ã

� 0.3³ 0.8,下	΄©Š"Łʐ，Ņ下�ŉ 4.18dȋŃ'三ɳǾƱ

+ĹǾ�Iv�Ǳ� 2014£	�ƕǾ�̞Ǿ�Ǳ� 2009�2013£	

ŉȩƅˤ©ƿȦ	±ƎǾƃȺİŐƿȦɗ¸	今ċX'三ɳǾƱLǪ

ćƅˤ˓Ƶ	¿ƿȦƤ7s� 0.8�1,下	LƿȦƤ7s� 0.3�0.8

Ł三ɳ+ǾƱćȋ��司ξŉȩćƆ'三ɳǾƱL三ɳ+ǾƱŁƿȦ

ćȋ�ćȋ�� 

ž�ʐ�，7○�ǾƿȦŉȩ	vƈðȆ�Ǿǹ7ž三ɳ+ǾƱ

文'三ɳǾƱ�ĉΦ	Ȇ�ǾƱŁƿȦƤ7Φý^母tÑ	。ȋŉ

4.19	ýÝ另£΂ʞ˟Ìȩ�˟ 4.1. 

  



 

44 
 

ŉ 4.19 三ɳ+ǾƱĔ'三ɳǾƱ�£ƿȦƤ 

 
2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 

三ɳ+ǾƱ 0.70 0.71 0.75 0.71 0.56 0.62 0.58 0.60 0.62 0.63 
'三ɳǾƱ 0.97 0.97 0.98 1.00 0.96 0.97 0.96 0.95 0.97 0.97 

ˏǀćʲ�vƈð司Ȩ 

�

˟ 4.1 2005�2014£ƿȦ列Ǹ΂ʞ˟ 

ˏǀćʲ�vƈð司Ȩ 

Ȍ˟ 4.1 dȋŃ'三ɳǾƱ司ξƿȦŉȩ另£ɋ˓三ɳ+ǾƱć

ȋ�	�ēďŌ͝Ǎ̘且先	）ȋ三ɳ+ǾƱ� 2009 £ŁƿȦ©Ĳ

μ�Ɲ΂ʞ	±'三ɳǾƱ� 2009 £j©ŗj©ÿʢŁ�Ɲ	dõ

ȋ'三ɳǾƱ�ˏʲǭ中W;Ǡʲǌǟ文尤ȖĮ又ŁȐ引Ǡ�ȉ	±

三ɳ+ǾƱƿȦŗ��ƝţɰĲμ�:	ƿȦÌȩũtŁŀĻμ�ċ

Ȑ引Ǡ�˓Ƶ� 

�ŉ 4.19+Ýĉ˂ǾƱ另£ƿȦŉȩtÑţdȋŃ	'三ɳǾƱ

ŉȩƃL三ɳ+ǾƱ�	Ɂ�ȱ��Ŗɥďʢǘ¨冬Łς由	'三ɳ

ǾƱβİ�ʐǾƱ	�Ȫʭɺ反ǐĦ΂ʞ�	ƉÛ文ɓ子ƅΤȪʭÙ

Ʉ¥ō	�ˤͮďʢǘ¨冬+ƈɳ;¶半Łŏ^̖ƤǲŁɉ7�三ɳ

+ǾƱƃβİ˓予ţ	TƖͬ'三ɳǾƱY%�ȶ互ɸŏ^̖Ƥ˓Â

Łɕ�Ȅʖ日ɆȪʭ�ċ|Ȫ六ɶ+ĩɆ¥ŁǠʲǌǟ;尤ȖĮƁ³

¬Ŵ	Ȇ~三ɳ+ǾƱÎ¦	）ȋǠʲ）};尤ȖĮ又六�Ɇ¥三ɳ

+ǾƱƿȦŉȩ˓ƵŁƬ�� 
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4.3ʃɷ7○ 

�ƚ7○ɺĵdȋŃ�ǾƱŁƿȦƤL˓	¿ýwȆǁ下六ɶǛ

�°又	于ɗ�£ŞŁ7○	Ůvƈðʐ�，）ʃɷ7○Ȇǁ下六ɶ

^�°又	。\*�˂ȶǾƱŁƿȦŉȩ文交ĞɶŞ� 

ŉ 4.20 三ɳ+ǾƱʃɷ7○ɺĵŉ 

 
ʃɷ 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 tÑ 

列ȭ

̢ 

A· 1 1.00 1.00 0.97 
         

 
2 

 
1.00 0.96 0.93 

        

 
3 

  
0.81 0.82 0.90 

       

 
4 

   
0.82 0.90 0.88 

      

 
5 

    
0.88 0.87 0.91 

     

 
6 

     
0.88 0.92 0.88 

    

 
7 

      
0.91 0.88 0.84 

   

 
8 

       
0.83 0.80 0.81 0.8904 0.0039 

+Ǿ 1 0.41 0.41 0.42 
         

 
2 

 
0.42 0.43 0.42 

        

 
3 

  
0.36 0.35 0.32 

       

 
4 

   
0.35 0.32 0.32 

      

 
5 

    
0.32 0.32 0.32 

     

 
6 

     
0.34 0.34 0.35 

    

 
7 

      
0.34 0.35 0.34 

   

 
8 

       
0.38 0.37 0.39 0.3618 0.0015 

́·ƭ 1 0.81 0.80 0.79 
         

 
2 

 
0.81 0.81 0.79 

        

 
3 

  
0.64 0.61 0.65 

       

 
4 

   
0.61 0.65 0.68 

      

 
5 

    
0.65 0.68 0.67 

     

 
6 

     
0.73 0.72 0.70 

    

 
7 

      
0.72 0.70 0.74 

   

 
8 

       
0.74 0.75 0.77 0.7179 0.0042 
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ʃɷ 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 tÑ 

列ȭ

̢ 

�Ş 1 0.60 0.53 0.49 
         

 
2 

 
0.54 0.50 0.49 

        

 
3 

  
0.38 0.41 0.40 

       

 
4 

   
0.41 0.40 0.40 

      

 
5 

    
0.40 0.40 0.38 

     

 
6 

     
0.45 0.42 0.46 

    

 
7 

      
0.42 0.46 0.49 

   

 
8 

       
0.48 0.52 0.53 0.4558 0.0035 

�p 1 0.69 0.75 0.75 
         

 
2 

 
0.77 0.76 0.68 

        

 
3 

  
0.60 0.54 0.53 

       

 
4 

   
0.54 0.52 0.45 

      

 
5 

    
0.52 0.45 0.46 

     

 
6 

     
0.49 0.49 0.46 

    

 
7 

      
0.49 0.46 0.48 

   

 
8 

       
0.50 0.51 0.49 0.5570 0.0123 

ˏǀćʲ�vƈð司Ȩ 

  



 

47 
 

ŉ 4.21 '三ɳǾƱʃɷ7○ɺĵŉ 

 
ʃɷ 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 tÑ 列ȭ̢ 

ĹǾ 1 0.98 0.99 1.00 
         

 
2 

 
0.96 0.97 1.00 

        

 
3 

  
0.93 1.00 1.00 

       

 
4 

   
1.00 1.00 0.97 

      

 
5 

    
1.00 0.97 1.00 

     

 
6 

     
0.98 1.00 1.00 

    

 
7 

      
1.00 0.98 1.00 

   

 
8 

       
0.94 0.96 1.00 0.9846 0.0004 

Iv 1 1.00 1.00 0.96 
         

 
2 

 
1.00 0.96 0.99 

        

 
3 

  
0.79 0.87 1.00 

       

 
4 

   
0.86 0.98 1.00 

      

 
5 

    
0.95 0.97 1.00 

     

 
6 

     
0.99 1.00 1.00 

    

 
7 

      
1.00 1.00 0.93 

   

 
8 

       
1.00 0.96 0.92 0.9633 0.0031 

ƎǾ 1 0.85 0.81 0.83 
         

 
2 

 
0.82 0.85 0.91 

        

 
3 

  
0.67 0.72 0.85 

       

 
4 

   
0.72 0.85 0.81 

      

 
5 

    
0.85 0.81 0.81 

     

 
6 

     
0.87 0.87 0.83 

    

 
7 

      
0.87 0.83 0.82 

   

 
8 

       
0.88 0.86 0.89 0.8291 0.0031 
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ʃɷ 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 tÑ 列ȭ̢ 

̞Ǿ 1 1.00 0.96 1.00 
         

 
2 

 
0.98 0.98 1.00 

        

 
3 

  
0.90 0.98 0.93 

       

 
4 

   
0.98 0.94 0.89 

      

 
5 

    
0.88 0.82 0.92 

     

 
6 

     
0.82 0.92 0.86 

    

 
7 

      
0.90 0.85 0.87 

   

 
8 

       
0.87 0.88 1.00 0.9226 0.0034 

ƕǾ 1 1.00 1.00 1.00 
         

 
2 

 
0.99 1.00 1.00 

        

 
3 

  
1.00 1.00 1.00 

       

 
4 

   
1.00 1.00 0.97 

      

 
5 

    
1.00 0.95 1.00 

     

 
6 

     
0.99 1.00 1.00 

    

 
7 

      
1.00 1.00 1.00 

   

 
8 

       
1.00 0.98 1.00 0.9949 0.0001 

ˏǀćʲ�vƈð司Ȩ 
ŉ 4.22 ʃɷ7○ɺĵȳƗ 

 
三ɳ+ǾƱ '三ɳǾƱ 

ƿȦƤtÑ̢ 0.596 0.938 
ƿȦƤ列ȭ̢ 0.005 0.002 

ˏǀćʲ�vƈð司Ȩ 

ŉ 4.20 文ŉ 4.21 žʃɷ7○ɺĵ	W�£ž�Ʀʃɷ	� 8 Ʀ

ʃɷ。tÑ̢文列ȭ̢	。ȋ�ǁ下°又六ţ�ǾƱŁƿȦƤ	ýȆ

�ǾƱ7¥ĉ˂ȶ�Ȱ�˂ų三ɳ+ǾƱ�Ȱ�˂ų'三ɳǾƱ��

。\ƿȦƤŁ司ξtÑƤ文司ξtÑ列ȭ̢ȋďŉ 4.22	dɳȩ^�

ǁ下°又ţ	司ξǾƱŁƿȦƤƃ©�Ɲ	¿ƿȦŁȖÕë©â列�

ƿȦƤŁtÑ̢Yŉɜ �̆ŉȩ	Ǡ�	ƿȦƤʌǲ	ɜ˘Ǡ�ʌ�	

Ȍ司ξƿȦƤ列ȭ̢ćƆ'三ɳǾƱŁɜ �̆ŉȩ	Ǡ�L三ɳ+Ǿ

ƱŁɜ˘�ŉȩ	Ǡ�ćȋ��±ƿȦƤŁ列ȭ̢dƆ\*�ǾƱŁ
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交ĞɶŞ	列ȭ̢ʧ$	交ĞɶŞʧǲ	ȌƿȦƤ列ȭ̢ŉȩćƆ	

'三ɳǾƱ司ξ交ĞɶŞǲİ三ɳ+ǾƱ� 

ǅ͉W�ʃɷ7○。ȋ,ƿȦƤtÑ̢文列ȭ̢	ĒYWģȕ}

ɗ�ƿȦŪ̥Ł了¼H¤	WtÑ̢YŉtÑŉȩ�列ȭ̢Yŉ交Ğ

ɶŞ	ȋď�˟ 4.2ǖǰ˟	ςˣċ7sȎÖćÆ΍ǾƱƿȦͨ�文

交ĞɶŞ	Ɣ¸İȰ±人Ɯ	ÉžÂ交Ğ;ÂƿȦ	βİɒ*�Ł人

Ɯ	Ɣ¸İȰl人Ɯ	Éžǲ交Ğ;ǲƿȦŉȩŁɒ（¸中� 

 
˟ 4.2 ƿȦŉȩǖǰ˟ 
ˏǀćʲ�vƈð司Ȩ 

~˟ 4.2dƆ\	'三ɳǾƱƃ�ǲɜ �̆ǲ交ĞŞŁȰl人Ɯ	

±三ɳ+ǾƱ"ɉ7ɋ予İÂɜ˘�Ǳ�A·	Â交Ğ�Ǳ�+Ǿ	

ŁȰ�人Ɯμ�'三ɳǾƱƅˤİ三ɳ+ǾƱ©˓（Łˏʲ）}ǭ

中Ǡ�	Ɂ�ȱ�ʢǘ¨冬Łʯĥ� 

4.4ƵΚ列̢7○�

不~�ƚ7○+dͷˊƿȦŁƵȭ文列ǸȎÖ	±vƈðųȕ}

�á�文�Ȫ\Ł7○H¤	列̢Ȯ�	ɰĹłςŁƆ\�ǾƱɰƿ

ȦŁƬ�	Ůvƈð）}ƵΚ列̢7○	Þ\�£ŞǾƱŁá�ʗ̒
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â一,LĆ	ȆǾƱ7¥ĉ˂ȶ��1	三ɳ+ǾƱ��2	'三ɳǾƱ	

ýÞ\�˂ȶǾƱƿȦ�ʶŁTƖƬ�	ɺĵ��ŉ 4.23³ 4.32 

ŉ4.23 2005 £ƵΚ列̢ŉ 

 
mˏ Ǡʲ）} 4ˏ �Ǌ9尤 

A· 0 0 0 0 

+Ǿ -0.619 -0.703 -0.586 -0.86 

́·ƭ -0.185 -0.185 -0.185 -0.368 
�Ş -0.402 -0.702 -0.402 -0.797 
�p -0.405 -0.455 -0.314 -0.689 
ĹǾ 0 0 0 0 
Iv 0 0 0 0 
ƎǾ -0.149 -0.149 -0.149 -0.344 
̞Ǿ 0 0 0 0 
ƕǾ 0 0 0 0 

ˏǀćʲ�vƈð司Ȩ 

ςˣŉ 4.23ȋŃ	A·	ĹǾ�Iv�̞Ǿ�ƕǾųƅˤ©ƿȦ

ɗ¸	á�ʗ�ɰʙâ一�±ċXŗβİƅˤɰƿȦɗ¸ŁǾƱ土Ɩ

ȌɰƿȦɗ¸Ζ列ž©ƿȦɗ¸	á�ʗʙâ一ɠŞ	+Ǿ̒�mˏ

ɮ? 61.9%�Ǡʲ）}ɮ? 70.3%�4ˏ̒ɮ? 58.6%��Ǌ9尤Ȗ

Į又̒ɮ? 86%�́ ·ƭ̒�mˏɮ? 18.5%�Ǡʲ）}ɮ? 18.5%�

4ˏ̒ɮ? 18.5%��Ǌ9尤ȖĮ又̒ɮ? 36.8%��Ş̒�mˏɮ

? 40.2%�Ǡʲ）}ɮ? 70.2%�4ˏ̒ɮ? 40.2%��Ǌ9尤ȖĮ

又̒ɮ? 79.7%��p̒�mˏɮ? 40.5%�Ǡʲ）}ɮ? 45.5%�

4ˏ̒ɮ? 31.4%��Ǌ9尤ȖĮ又̒ɮ? 68.9%�ƎǾ̒�mˏɮ

? 14.9%�Ǡʲ）}ɮ? 14.9%�4ˏ̒ɮ? 14.9%��Ǌ9尤ȖĮ

又̒ɮ? 34.4%� 
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ŉ4.24 2006 £ƵΚ列̢ŉ 

 
mˏ Ǡʲ）} 4ˏ CO2 

A· 0 0 0 0 
+Ǿ -0.639 -0.731 -0.579 -0.874 
́·ƭ -0.176 -0.176 -0.176 -0.369 
�Ş -0.463 -0.623 -0.463 -0.778 

�p -0.232 -0.529 -0.232 -0.704 
ĹǾ 0 0 0 0 
Iv 0 0 0 0 
ƎǾ -0.16 -0.16 -0.16 -0.339 
̞Ǿ 0 0 0 0 
ƕǾ 0 0 0 0 

ˏǀćʲ�vƈð司Ȩ 

ςˣŉ 4.24ȋŃA·�ĹǾ�Iv�̞Ǿ�ƕǾųƅˤ©ƿȦɗ

¸	á�ʗ�ɰʙâ一�±ċXŗβİƅˤɰƿȦɗ¸ŁǾƱ土ƖȌ

ɰƿȦɗ¸Ζ列ž©ƿȦɗ¸	á�ʗʙâ一ɠŞ	+Ǿ̒�mˏɮ

? 63.9%�Ǡʲ）}ɮ? 73.1%�4ˏ̒ɮ? 57.9%��Ǌ9尤ȖĮ

又̒ɮ? 87.4%�́ ·ƭ̒�mˏɮ? 17.6%�Ǡʲ）}ɮ? 17.6%�

4ˏ̒ɮ? 17.6%��Ǌ9尤ȖĮ又̒ɮ? 36.9%��Ş̒�mˏɮ

? 46.3%�Ǡʲ）}ɮ? 62.3%�4ˏ̒ɮ? 46.3%��Ǌ9尤ȖĮ

又̒ɮ? 77.8%��p̒�mˏɮ? 23.2%�Ǡʲ）}ɮ? 52.9%�

4ˏ̒ɮ? 23.2%��Ǌ9尤ȖĮ又̒ɮ? 70.4%�ƎǾ̒�mˏɮ

? 16%�Ǡʲ）}ɮ? 16%�4ˏ̒ɮ? 16%��Ǌ9尤ȖĮ又̒

ɮ? 33.9%� 
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ŉ 4.25 2007 £ƵΚ列̢ŉ�

 
mˏ Ǡʲ）} 4ˏ CO2 

A· 0 0 0 0 
+Ǿ -0.504 -0.796 -0.504 -0.881 
́·ƭ -0.14 -0.14 -0.14 -0.416 
�Ş -0.459 -0.728 -0.459 -0.781 
�p -0.16 -0.682 -0.16 -0.732 
ĹǾ 0 0 0 0 
Iv 0 0 0 0 
ƎǾ -0.088 -0.26 -0.088 -0.431 

̞Ǿ 0 0 0 0 
ƕǾ 0 0 0 0 

ˏǀćʲ�vƈð司Ȩ 

ςˣŉ 4.25ȋŃA·�ĹǾ�Iv�̞Ǿ�ƕǾųƅˤ©ƿȦɗ

¸	á�ʗ�ɰʙâ一�±ċXβİƅˤɰƿȦɗ¸ŁǾƱ土ƖȌɰ

ƿȦɗ¸Ζ列ž©ƿȦɗ¸	á�ʗʙâ一ɠŞ	+Ǿ̒�mˏɮ?

50.4%�Ǡʲ）}ɮ? 79.6%�4ˏ̒ɮ? 50.4%��Ǌ9尤ȖĮ又

̒ɮ? 88.1%�́·ƭ̒�mˏɮ? 14%�Ǡʲ）}ɮ? 14%�4ˏ

̒ɮ? 14%��Ǌ9尤ȖĮ又̒ɮ? 41.6%��Ş̒�mˏɮ? 45.9%�

Ǡʲ）}ɮ? 72.8%�4ˏ̒ɮ? 45.9%��Ǌ9尤ȖĮ又̒ɮ?

78.1%��p̒�mˏɮ? 16%�Ǡʲ）}ɮ? 68.2%�4ˏ̒ɮ?

16%��Ǌ9尤ȖĮ又̒ɮ? 73.2%�ƎǾ̒�mˏɮ? 8�8%�Ǡ

ʲ）}ɮ? 26%�4ˏ̒ɮ? 8.8%��Ǌ9尤ȖĮ又̒ɮ? 43.1%� 

� �
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ŉ 4.26 2008 £ƵΚ列̢ŉ 
�  mˏ Ǡʲ）} 4ˏ CO2 

A· -0.066 -0.393 -0.066 -0.066 
+Ǿ -0.527 -0.821 -0.527 -0.867 
́·ƭ -0.17 -0.457 -0.17 -0.473 
�Ş -0.444 -0.785 -0.444 -0.829 
�p -0.258 -0.661 -0.258 -0.712 
ĹǾ 0 0 0 0 
Iv 0 0 0 0 
ƎǾ -0.024 -0.455 -0.024 -0.477 
̞Ǿ 0 0 0 0 
ƕǾ 0 0 0 0 

ˏǀćʲ�vƈð司Ȩ 

ςˣŉ 4.26ȋŃĹǾ�Iv�̞Ǿ�ƕǾųƅˤ©ƿȦɗ¸	á

�ʗ�ɰʙâ一�±ċXβİƅˤɰƿȦɗ¸ŁǾƱ土ƖȌɰƿȦɗ

¸Ζ列ž©ƿȦɗ 	̧á�ʗʙâ一ɠŞ	A·̒�mˏɮ? 6.6%�

Ǡʲ）}ɮ?39.3%�4ˏ̒ɮ?6.6%��Ǌ9尤ȖĮ又̒ɮ?6.6%�

+Ǿ̒�mˏɮ? 52.7%�Ǡʲ）}ɮ? 82.1%�4ˏ̒ɮ? 52.7%�

�Ǌ9尤ȖĮ又̒ɮ? 86.7%�́·ƭ̒�mˏɮ? 17%�Ǡʲ）}

ɮ? 45.7%�4ˏ̒ɮ? 17%��Ǌ9尤ȖĮ又̒ɮ? 47.3%��Ş

̒�mˏɮ? 44.4%�Ǡʲ）}ɮ? 78.5%�4ˏ̒ɮ? 44.4%��

Ǌ9尤ȖĮ又̒ɮ? 82.9%��p̒�mˏɮ? 25.8%�Ǡʲ）}ɮ

? 66.1%�4ˏ̒ɮ? 25.8%��Ǌ9尤ȖĮ又̒ɮ? 71.2%�ƎǾ

̒�mˏɮ? 2.4%�Ǡʲ）}ɮ? 45.5%�4ˏ̒ɮ? 2.4%��Ǌ

9尤ȖĮ又̒ɮ? 47.7%� 

� �
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ŉ 4.27 2009 £ƵΚ列̢ŉ 

 
mˏ Ǡʲ）} 4ˏ CO2 

A· -0.663 -0.379 -0.099 -0.099 
+Ǿ -0.76 -0.809 -0.683 -0.856 
́·ƭ -0.695 -0.554 -0.347 -0.564 
�Ş -0.771 -0.777 -0.601 -0.822 
�p -0.471 -0.649 -0.471 -0.7 
ĹǾ 0 0 0 0 
Iv 0 0 0 0 
ƎǾ -0.424 -0.433 -0.146 -0.435 
̞Ǿ -0.626 -0.041 -0.147 -0.041 
ƕǾ 0 0 0 0 

ˏǀćʲ�vƈð司Ȩ 

ςˣŉ 4.27ȋŃĹǾ�Iv�ƕǾųƅˤ©ƿȦɗ¸	á�ʗ�

ɰʙâ一�±ċXβİƅˤɰƿȦɗ¸ŁǾƱ土ƖȌɰƿȦɗ¸Ζ列

ž©ƿȦɗ¸	á�ʗʙâ一ɠŞ	A·̒�mˏɮ? 66.3%�Ǡʲ

）}ɮ? 37.9%�4ˏ̒ɮ? 9.9%��Ǌ9尤ȖĮ又̒ɮ? 9.9%�

+Ǿ̒�mˏɮ? 76%�Ǡʲ）}ɮ? 80.9%�4ˏ̒ɮ? 68.3%�

�Ǌ9尤ȖĮ又̒ɮ? 85.6%�́·ƭ̒�mˏɮ? 69.5%�Ǡʲ）

}ɮ? 55.4%�4ˏ̒ɮ? 34.7%��Ǌ9尤ȖĮ又̒ɮ? 56.4%� 

�Ş̒�mˏɮ? 77.1%�Ǡʲ）}ɮ? 77.7%�4ˏ̒ɮ?

60.1%��Ǌ9尤ȖĮ又̒ɮ? 82.2%��p̒�mˏɮ? 47.1%�

Ǡʲ）}ɮ? 64.9%�4ˏ̒ɮ? 47.1%��Ǌ9尤ȖĮ又̒ɮ? 70%�

ƎǾ̒�mˏɮ? 42.4%�Ǡʲ）}ɮ? 43.3%�4ˏ̒ɮ? 14.6%�

�Ǌ9尤ȖĮ又̒ɮ? 43.5%�̞Ǿ̒�mˏɮ? 62.6%�Ǡʲ）}

ɮ? 4.1%�4ˏ̒ɮ? 14.7%��Ǌ9尤ȖĮ又̒ɮ? 4.1%� 

� �
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ŉ 4.28 2010 £ƵΚ列̢ŉ 

 
mˏ Ǡʲ）} 4ˏ CO2 

A· -0.52 -0.217 -0.088 -0.088 
+Ǿ -0.625 -0.787 -0.625 -0.839 
́·ƭ -0.226 -0.488 -0.226 -0.502 
�Ş -0.513 -0.733 -0.513 -0.792 
�p -0.452 -0.558 -0.452 -0.627 
ĹǾ 0 0 0 0 
Iv 0 0 0 0 
ƎǾ -0.053 -0.431 -0.053 -0.444 
̞Ǿ -0.545 -0.079 -0.079 -0.079 
ƕǾ 0 0 0 0 

ˏǀćʲ�vƈð司Ȩ 

ςˣŉ 4.28ȋŃĹǾ�Iv�ƕǾųƅˤ©ƿȦɗ¸	á�ʗ�

ɰʙâ一�±ċXβİƅˤɰƿȦɗ¸ŁǾƱ土ƖȌɰƿȦɗ¸Ζ列

ž©ƿȦɗ¸	á�ʗʙâ一ɠŞ	A·̒�mˏɮ? 52%�Ǡʲ）

}ɮ? 21.7%�4ˏ̒ɮ? 8.8%��Ǌ9尤ȖĮ又̒ɮ? 8.8%�+

Ǿ̒�mˏɮ? 62.5%�Ǡʲ）}ɮ? 78.7%�4ˏ̒ɮ? 62.5%�

�Ǌ9尤ȖĮ又̒ɮ? 83.9%�́·ƭ̒�mˏɮ? 22.6%�Ǡʲ）

}ɮ? 48.8%�4ˏ̒ɮ? 22.6%��Ǌ9尤ȖĮ又̒ɮ? 50.2%�

�Ş̒�mˏɮ? 51.3%�Ǡʲ）}ɮ? 73.3%�4ˏ̒ɮ? 51.3%�

�Ǌ9尤ȖĮ又̒ɮ? 79.2%��p̒�mˏɮ? 45.2%�Ǡʲ）}

ɮ? 55.8%�4ˏ̒ɮ? 45.2%��Ǌ9尤ȖĮ又̒ɮ? 62.7%�Ǝ

Ǿ̒�mˏɮ? 5.3%�Ǡʲ）}ɮ? 43.1%�4ˏ̒ɮ? 5.3%��

Ǌ9尤ȖĮ又̒ɮ? 44.4%�̞Ǿ̒�mˏɮ? 54.5%�Ǡʲ）}ɮ

? 7.9%�4ˏ̒ɮ? 7.9%��Ǌ9尤ȖĮ又̒ɮ? 7.9%� 

� �
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ŉ 4.29 2011 £ƵΚ列̢ŉ 

 
mˏ Ǡʲ）} 4ˏ CO2 

A· -0.66 -0.224 -0.082 -0.082 
+Ǿ -0.72 -0.785 -0.656 -0.836 

́·ƭ -0.506 -0.521 -0.278 -0.535 
�Ş -0.577 -0.754 -0.577 -0.8 
�p -0.55 -0.582 -0.513 -0.648 
ĹǾ 0 0 0 0 
Iv 0 0 0 0 
ƎǾ -0.376 -0.478 -0.133 -0.477 
̞Ǿ -0.593 -0.079 -0.224 -0.079 
ƕǾ 0 0 0 0 

ˏǀćʲ�vƈð司Ȩ 

ςˣŉ 4.29ȋŃĹǾ�Iv�ƕǾųƅˤ©ƿȦɗ¸	á�ʗ�

ɰʙâ一�±ċXβİƅˤɰƿȦɗ¸ŁǾƱ土ƖȌɰƿȦɗ¸Ζ列

ž©ƿȦɗ¸	á�ʗʙâ一ɠŞ	A·̒�mˏɮ? 66%�Ǡʲ）

}ɮ? 22.4%�4ˏ̒ɮ? 8.2%��Ǌ9尤ȖĮ又̒ɮ? 8.2%�+

Ǿ̒�mˏɮ? 72%�Ǡʲ）}ɮ? 78.5%�4ˏ̒ɮ? 65.6%��

Ǌ9尤ȖĮ又̒ɮ? 83.6%�́·ƭ̒�mˏɮ? 50.6%�Ǡʲ）}

ɮ? 52.1%�4ˏ̒ɮ? 27.8%��Ǌ9尤ȖĮ又̒ɮ? 53.5%��

Ş̒�mˏɮ? 57.7%�Ǡʲ）}ɮ? 75.4%�4ˏ̒ɮ? 57.7%�

�Ǌ9尤ȖĮ又̒ɮ? 80%��p̒�mˏɮ? 55%�Ǡʲ）}ɮ

? 58.2%�4ˏ̒ɮ? 51.3%��Ǌ9尤ȖĮ又̒ɮ? 64.8%�ƎǾ

̒�mˏɮ? 37.6%�Ǡʲ）}ɮ? 47.8%�4ˏ̒ɮ? 13.3%��

Ǌ9尤ȖĮ又̒ɮ? 47.7%�̞Ǿ̒�mˏɮ? 59.3%�Ǡʲ）}ɮ

? 7.9%�4ˏ̒ɮ? 22.4%��Ǌ9尤ȖĮ又̒ɮ? 7.9%� 

� �
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ŉ 4.30 2012 £ƵΚ列̢ŉ 

 
mˏ Ǡʲ）} 4ˏ CO2 

A· -0.568 -0.268 -0.107 -0.107 
+Ǿ -0.622 -0.767 -0.622 -0.809 
́·ƭ -0.254 -0.521 -0.254 -0.519 
�Ş -0.512 -0.769 -0.512 -0.802 
�p -0.501 -0.591 -0.501 -0.645 
ĹǾ 0 0 0 0 
Iv 0 0 0 0 
ƎǾ -0.115 -0.444 -0.115 -0.418 
̞Ǿ -0.126 -0.137 -0.126 -0.126 
ƕǾ 0 0 0 0 

ˏǀćʲ�vƈð司Ȩ 

ςˣŉ 4.30ȋŃĹǾ�Iv�ƕǾųƅˤ©ƿȦɗ¸	á�ʗ�

ɰʙâ一�±ċXβİƅˤɰƿȦɗ¸ŁǾƱ土ƖȌɰƿȦɗ¸Ζ列

ž©ƿȦɗ¸	á�ʗʙâ一ɠŞ	A·̒�mˏɮ? 56.8%�Ǡʲ

）}ɮ? 26.8%�4ˏ̒ɮ? 10.7%��Ǌ9尤ȖĮ又̒ɮ? 10.7%�

+Ǿ̒�mˏɮ? 62.2%�Ǡʲ）}ɮ? 76.7%�4ˏ̒ɮ? 62.2%�

�Ǌ9尤ȖĮ又̒ɮ? 80.9%�́·ƭ̒�mˏɮ? 25.4%�Ǡʲ）

}ɮ? 52.1%�4ˏ̒ɮ? 25.4%��Ǌ9尤ȖĮ又̒ɮ? 51.9%�

�Ş̒�mˏɮ? 51.2%�Ǡʲ）}ɮ? 76.9%�4ˏ̒ɮ? 51.2%�

�Ǌ9尤ȖĮ又̒ɮ? 80.2%��p̒�mˏɮ? 50.1%�Ǡʲ）}

ɮ? 59.1%�4ˏ̒ɮ? 50.1%��Ǌ9尤ȖĮ又̒ɮ? 64.5%�Ǝ

Ǿ̒�mˏɮ? 11.5%�Ǡʲ）}ɮ? 44.4%�4ˏ̒ɮ? 11.5%�

�Ǌ9尤ȖĮ又̒ɮ? 41.8%�̞Ǿ̒�mˏɮ? 12.6%�Ǡʲ）}

ɮ? 13.7%�4ˏ̒ɮ? 12.6%��Ǌ9尤ȖĮ又̒ɮ? 12.6%� 

� �
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ŉ 4.31 2013 £ƵΚ列̢ŉ 

 
mˏ Ǡʲ）} 4ˏ CO2 

A· -0.372 -0.338 -0.156 -0.156 
+Ǿ -0.61 -0.73 -0.61 -0.776 
́·ƭ -0.461 -0.505 -0.222 -0.526 
�Ş -0.451 -0.748 -0.451 -0.785 
�p -0.467 -0.583 -0.467 -0.642 
ĹǾ 0 0 0 0 
Iv 0 0 0 0 
ƎǾ -0.09 -0.423 -0.09 -0.397 
̞Ǿ -0.076 -0.096 -0.076 -0.076 
ƕǾ 0 0 0 0 

ˏǀćʲ�vƈð司Ȩ 

ςˣŉ 4.31ȋŃĹǾ�Iv�ƕǾųƅˤ©ƿȦɗ¸	á�ʗ�

ɰʙâ一�±ċXβİƅˤɰƿȦɗ¸ŁǾƱ土ƖȌɰƿȦɗ¸Ζ列

ž©ƿȦɗ¸	á�ʗʙâ一ɠŞ	A·̒�mˏɮ? 37.2%�Ǡʲ

）}ɮ? 33.8%�4ˏ̒ɮ? 15.6%��Ǌ9尤ȖĮ又̒ɮ? 15.6%�

+Ǿ̒�mˏɮ? 61%�Ǡʲ）}ɮ? 73%�4ˏ̒ɮ? 61%��

Ǌ9尤ȖĮ又̒ɮ? 77.6%�́·ƭ̒�mˏɮ? 46.1%�Ǡʲ）}

ɮ? 50.5%�4ˏ̒ɮ? 22.2%��Ǌ9尤ȖĮ又̒ɮ? 52.6%��

Ş̒�mˏɮ? 45.1%�Ǡʲ）}ɮ? 74.8�4ˏ̒ɮ? 45.1%��

Ǌ9尤ȖĮ又̒ɮ? 78.5%��p̒�mˏɮ? 46.7%�Ǡʲ）}ɮ

? 58.3%�4ˏ̒ɮ? 46.7%��Ǌ9尤ȖĮ又̒ɮ? 64.2%�ƎǾ

̒�mˏɮ? 9%�Ǡʲ）}ɮ? 42.3%�4ˏ̒ɮ? 9%��Ǌ9尤

ȖĮ又̒ɮ? 39.7%�̞ Ǿ̒�mˏɮ? 7.6%�Ǡʲ）}ɮ? 9.6%�

4ˏ̒ɮ? 7.6%��Ǌ9尤ȖĮ又̒ɮ? 7.6%� 

� �



 

59 
 

ŉ 4.32 2014 £ƵΚ列̢ŉ 

 
mˏ Ǡʲ）} 4ˏ CO2 

A· -0.406 -0.488 -0.164 -0.275 
+Ǿ -0.593 -0.739 -0.593 -0.797 
́·ƭ -0.165 -0.534 -0.165 -0.557 
�Ş -0.452 -0.771 -0.452 -0.826 
�p -0.474 -0.668 -0.474 -0.74 
ĹǾ 0 0 0 0 
Iv -0.073 -0.151 -0.073 -0.255 
ƎǾ -0.068 -0.446 -0.068 -0.455 
̞Ǿ 0 0 0 0 
ƕǾ 0 0 0 0 

ˏǀćʲ�vƈð司Ȩ 

ςˣŉ 4.32ȋŃĹǾ�̞Ǿ�ƕǾųƅˤ©ƿȦɗ¸	á�ʗ�

ɰʙâ一�±ċXβİƅˤɰƿȦɗ¸ŁǾƱ土ƖȌɰƿȦɗ¸Ζ列

ž©ƿȦɗ¸	á�ʗʙâ一ɠŞ	A·̒�mˏɮ? 40.6%�Ǡʲ

）}ɮ? 48.8%�4ˏ̒ɮ? 16.4%��Ǌ9尤ȖĮ又̒ɮ? 27.5%�

+Ǿ̒�mˏɮ? 59.3%�Ǡʲ）}ɮ? 73.9%�4ˏ̒ɮ? 59.3%�

�Ǌ9尤ȖĮ又̒ɮ? 79.7%�́·ƭ̒�mˏɮ? 16.5%�Ǡʲ）

}ɮ? 53.4%�4ˏ̒ɮ? 16.5%��Ǌ9尤ȖĮ又̒ɮ? 55.7%�

�Ş̒�mˏɮ? 45.2%�Ǡʲ）}ɮ? 66.8%�4ˏ̒ɮ? 47.4%�

�Ǌ9尤ȖĮ又̒ɮ? 74%�Iv̒�mˏɮ? 7.3%�Ǡʲ）}ɮ

? 15.1%�4ˏ̒ɮ? 7.3%��Ǌ9尤ȖĮ又̒ɮ? 25.5%�ƎǾ̒

�mˏɮ? 6.8%�Ǡʲ）}ɮ? 44.6%�4ˏ̒ɮ? 6.8%��Ǌ9

尤ȖĮ又̒ɮ? 45.5%� 

�ƚ7○ͷˊ�£Ş�Ǿĩ̒â一H�	vƈð�ÝǾƱ7¥ĉ

˂��1	三ɳ+ǾƱ��2	'三ɳǾƱ	ýȆĩ̒â一�̥ƤtÑ	

ýĂʹŉ 4.18 Ŭ\*�˂ȶǾƱ司ξƿȦ�ʶŁ£�	Þ\*�˂

ȶǾƱƿȦ�ʶTƖƬ��ɺĵ�ŉ 4.34文ŉ 4.36� 
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ŉ 4.33 三ɳ+ǾƱƵΚ列̢ŉ 
三ɳ+ǾƱ mˏ Ǡʲ）} 4ˏ CO2 

2005 -0.3222 -0.409 -0.2974 -0.5428 
2006 -0.302 -0.4118 -0.29 -0.545 
2007 -0.2526 -0.4692 -0.2526 -0.562 
2008 -0.2931 -0.6234 -0.29 -0.5894 
2009 -0.672 -0.6336 -0.4402 -0.6082 
2010 -0.4672 -0.5566 -0.3808 -0.5696 
2011 -0.6026 -0.5732 -0.4212 -0.5802 
2012 -0.4914 -0.5832 -0.3992 -0.5764 
2013 -0.4722 -0.5808 -0.3812 -0.577 
2014 -0.418 -0.64 -0.3696 -0.639 
tÑ -0.429511864 -0.546522034 -0.352230509 -0.577942373 

ˏǀćʲ�vƈð司Ȩ 

Ȍŉ 4.33dȋŃ	三ɳ+ǾƱ̒Ɩâ一�ʗ�Ł再ƛ	Ăʹċ再

ƛ"$ʘÕ	̒ͨ�â一Ǡʲ）}��Ǌ9尤�mˏ�4ˏ�三ɳ+

ǾƱ�İǾmˏv�Ǿ4ˏvƃá�六ɔ�Ǡʲ）}又六�;�Ǌ9

尤ȖĮ又六"�三ɳ+ǾƱá�六�Łˏv文ǠʲŁǌǟ¿|Ȫ�ř

*ø	右ƒ三ɳ+ǾƱƅˤɰƿȦ	�«三ɳ+ǾƱͮɥ:|ȪƿȦ

ħ^ɄȪʭɺ反Ζś� 

ŉ 4.34 三ɳ+ǾƱƿȦ�ʶ£ŞƵΚ列̢ŉ 
三ɳ+ǾƱ mˏ Ǡʲ）} 4ˏ CO2 

2008 -0.2931 -0.6234 -0.29 -0.5894 

2009 -0.672 -0.6336 -0.4402 -0.6082 

2011 -0.6026 -0.5732 -0.4212 -0.5802 

ˏǀćʲ�vƈð司Ȩ 

~ŉ 4.34dȋŃ	三ɳ+ǾƱ� 2008£ƿȦ�ʶTƖƬ��İ

Ǡʲ）}又;�Ǌ9尤ȖĮ又六��2009 £ƿȦ�ʶTƖƬ��İ

Ǿmˏvá�六�文Ǡʲ）}六又�2011 £ƿȦ�ʶTƖƬ��İ

Ǿmˏvá�六�文�Ǌ9尤ȖĮ又六"� 
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ŉ 4.35 '三ɳǾƱƵΚ列̢ŉ 
'三ɳǾƱ mˏ Ǡʲ）} 4ˏ CO2 

2005 -0.0292 -0.0298 -0.028 -0.0688 
2006 -0.0332 -0.0321 -0.03 -0.0678 
2007 -0.0176 -0.052 -0.0176 -0.0862 
2008 -0.0048 -0.091 -0.0048 -0.0954 
2009 -0.21 -0.0948 -0.0586 -0.0952 
2010 -0.1196 -0.102 -0.0264 -0.1046 
2011 -0.1938 -0.1114 -0.0714 -0.1112 

2012 -0.0482 -0.1162 -0.0482 -0.1088 
2013 -0.0332 -0.1038 -0.0332 -0.0946 
2014 -0.0272 -0.1194 -0.0282 -0.142 
tÑ -0.07168 -0.08525 -0.03464 -0.09746 

ˏǀćʲ�vƈð司Ȩ 

Ȍŉ 4.35dȋŃ	'三ɳǾƱ̒Ɩâ一�ʗ�Ł再ƛ	Ăʹċ再

ƛ"$ʘÕ	̒ͨ�â一�Ǌ9尤�Ǡʲ）}�mˏ�4ˏ�ΉɱU

Ɔ,�	'ɳ+ǾƱ̒â一Łʗ�今三ɳ+ǾƱ̒â一ʗ�Šƅ¾	

¿ų'三ɳǾƱŁ�Ʀʗ�	̒â一ŁɠŞŠÂȌ 3%ď 9%	ë©

切三ɳ+ǾƱ̒â一ɠŞɁ̔"Ȍ 35%ď 57%�dõȋ'三ɳǾƱ

��á�ʗ�+Łˏʲǭ中W;Ȑ引Ǡ�ƃͨİ三ɳ+ǾƱ� 

ŉ 4.36 '三ɳǾƱƿȦ�ʶ£ŞƵΚ列̢ŉ 
'三ɳǾƱ mˏ Ǡʲ）} 4ˏ CO2 

2006 -0.0332 -0.0321 -0.03 -0.0678 

2009 -0.21 -0.0948 -0.0586 -0.0952 
2011 -0.1938 -0.1114 -0.0714 -0.1112 

ˏǀćʲ�vƈð司Ȩ 

Ȍŉ 4.36 dȋŃ	'三ɳǾƱ� 2006£ƿȦ�ʶTƖƬ��İ

�Ǌ9尤ȖĮ又六�W;mǾˏvá�六ɔ�� 2009 £ƿȦ�ʶT

ƖƬ��İmǾˏvá�六ɔW;�Ǌ9尤ȖĮ又六��� 2011 £

ƿȦ�ʶTƖƬ��İmǾˏvá�六ɔW;Ǡʲ）}六�� 

� �
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4.5Ț口Ş7○ 

�ˏǀ`ɼ7○Ł了¼ɺĵʬēďē了ɗ¸Ł̢又�á�Ȫ\ʗ

̢Ƥ列Ǹħ͊͢*�Łá�;Ȫ\ʗ±ēď且先	±Ț口Ş7○d石

~王^ħɮ?á�ʗ�W�ˊē了ɗ¸ŁƿȦƤ列ǸȎÖ	ýd.ƅ

L˓�ē了ɗ¸下Łͨ�ʗ��再ƛ	�ƔǱcɗ�ʗ�Ɇ¥ē了ɗ

¸ŁƿȦƤ"ɠ�Ɲ	ŗYŉâʗ�žͨʞʗ��再ƛ˓"		<,

cǱţē了ɗ¸ƿȦƤâ列ɠŞ*"	ŉ�ˋʗ�ž�ʞʗ��再ƛ

˓$		W�vƈðȕĒɮ?ɗ�á�ʗŁH¤	ςˣƿȦƤ文Ƭ」

ƿȦƤ,下Ł列ǸȎĻ	ýȆǾƱ7˂ςˣ*�˂ȶǾƱͨ�ʞʗ�

ųÊ*�	W�7ÅcǱm �ˏǠʲ）}�4ˏ;�Ǌ9尤ȖŁʗ�	

7○ɺĵ��ŉ 4.37³ŉ 4.46� 

ŉ 4.37 2005£Ț口Ş7○ŉ 

 
Ƭ」 
ƿȦƤ 

cǱ 
mˏ 

cǱ 
Ǡʲ）} 

cǱ 
4ˏ 

cǱ 
�Ǌ9尤 

A· 1 1 1 0.6555 1 
+Ǿ 0.4139 0.4139 0.6139 0.1388 0.6139 
́·ƭ 0.8152 0.7873 0.8725 0.5527 0.9152 
�Ş 0.5979 0.5019 0.6979 0.2325 0.6979 
�p 0.686 0.686 0.786 0.2545 0.786 
ĹǾ 1 1 1 1 0.8888 
Iv 1 0.8439 1 1 1 
ƎǾ 0.8512 0.7579 0.8398 0.6067 0.8512 
̞Ǿ 1 0.9412 1 0.9171 1 
ƕǾ 1 1 1 1 1 

ˏǀćʲ�vƈð司Ȩ 
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ŉ 4.38 2006£Ț口Ş7○ŉ 

 
Ƭ」 
ƿȦƤ 

cǱ 
mˏ 

cǱ 
Ǡʲ）} 

cǱ 
4ˏ 

cǱ 
�Ǌ9尤 

A· 1 1 1 0.7655 1 
+Ǿ 0.4206 0.4206 0.6206 0.157 0.6206 
́·ƭ 0.8242 0.7652 0.8653 0.6137 0.9242 
�Ş 0.5371 0.4967 0.6371 0.2595 0.6371 
�p 0.7677 0.7014 0.8677 0.3342 0.8677 
ĹǾ 1 1 1 1 0.9151 
Iv 1 0.8305 1 1 1 
ƎǾ 0.8403 0.7718 0.7742 0.6519 0.8403 
̞Ǿ 1 0.9148 0.9538 0.9194 1 
ƕǾ 1 1 1 1 1 

ˏǀćʲ�vƈð司Ȩ 
ŉ 4.39 2007£Ț口Ş7○ŉ 

 
Ƭ」 
ƿȦƤ 

cǱ 
mˏ 

cǱ 
Ǡʲ）} 

cǱ 
4ˏ 

cǱ 
�Ǌ9尤 

A· 1 0.9382 1 0.7266 1 
+Ǿ 0.4961 0.4529 0.6961 0.1801 0.6961 
́·ƭ 0.8595 0.7949 0.9594 0.573 0.9595 
�Ş 0.5406 0.474 0.6406 0.2981 0.6406 
�p 0.8397 0.7462 0.9397 0.3659 0.9397 
ĹǾ 1 1 1 1 0.9202 
Iv 1 0.8422 1 1 1 
ƎǾ 0.9122 0.8319 0.9122 0.5912 0.9122 
̞Ǿ 1 0.8962 1 1 1 
ƕǾ 1 1 1 1 1 

ˏǀćʲ�vƈð司Ȩ 
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ŉ 4.40 2008£Ț口Ş7○ŉ 

 
Ƭ」 
ƿȦƤ 

cǱ 
mˏ 

cǱ 
Ǡʲ）} 

cǱ 
4ˏ 

cǱ 
�Ǌ9尤 

A· 0.9341 0.846 0.9341 0.6635 0.9271 
+Ǿ 0.4727 0.4045 0.6727 0.1914 0.6727 
́·ƭ 0.8298 0.7166 0.9298 0.5503 0.9298 
�Ş 0.5555 0.4779 0.6555 0.2213 0.6555 
�p 0.7419 0.6295 0.8419 0.3663 0.8419 
ĹǾ 1 1 1 1 0.9684 
Iv 1 0.7918 1 1 1 
ƎǾ 0.9757 0.8424 0.9757 0.5547 0.9757 
̞Ǿ 1 0.8735 1 1 1 
ƕǾ 1 1 1 1 1 

ˏǀćʲ�vƈð司Ȩ 
ŉ 4.41 2009£Ț口Ş7○ŉ 

 
Ƭ」 
ƿȦƤ 

cǱ 
mˏ 

cǱ 
Ǡʲ）} 

cǱ 
4ˏ 

cǱ 
�Ǌ9尤 

A· 0.9341 0.846 0.9341 0.6635 0.9271 
+Ǿ 0.4727 0.4045 0.6727 0.1914 0.6727 
́·ƭ 0.8298 0.7166 0.9298 0.5503 0.9298 
�Ş 0.5555 0.4779 0.6555 0.2213 0.6555 
�p 0.7419 0.6295 0.8419 0.3663 0.8419 
ĹǾ 1 1 1 1 0.9684 
Iv 1 0.7918 1 1 1 
ƎǾ 0.9757 0.8424 0.9757 0.5547 0.9757 
̞Ǿ 1 0.8735 1 1 1 
ƕǾ 1 1 1 1 1 

ˏǀćʲ�vƈð司Ȩ 
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ŉ 4.42 20010£Ț口Ş7○ŉ 

 
Ƭ」 
ƿȦƤ 

cǱ 
mˏ 

cǱ 
Ǡʲ）} 

cǱ 
4ˏ 

cǱ 
�Ǌ9尤 

A· 0.9119 0.9119 0.9119 0.8013 0.7426 
+Ǿ 0.3751 0.3454 0.5751 0.2136 0.5751 
́·ƭ 0.7744 0.734 0.8744 0.5134 0.8744 
�Ş 0.4873 0.4297 0.5873 0.267 0.5873 
�p 0.548 0.4924 0.648 0.4419 0.648 
ĹǾ 1 1 1 1 0.9093 
Iv 1 1 1 1 1 
ƎǾ 0.9472 0.8801 0.9472 0.5701 0.9472 
̞Ǿ 0.9206 0.9206 0.8902 0.9198 0.9158 
ƕǾ 1 1 1 1 1 

ˏǀćʲ�vƈð司Ȩ 
ŉ 4.43 2011£Ț口Ş7○ŉ 

 

Ƭ」 
ƿȦƤ 

cǱ 
mˏ 

cǱ 
Ǡʲ）} 

cǱ 
4ˏ 

cǱ 
�Ǌ9尤 

A· 0.9175 0.9175 0.9175 0.7997 0.7367 
+Ǿ 0.3444 0.3444 0.5444 0.215 0.5444 
́·ƭ 0.722 0.722 0.822 0.4789 0.822 
�Ş 0.4231 0.4077 0.5231 0.2466 0.5231 
�p 0.4872 0.4872 0.5872 0.4181 0.5872 
ĹǾ 1 1 1 1 0.8921 
Iv 1 0.9942 1 1 1 
ƎǾ 0.8666 0.8666 0.8666 0.5231 0.8666 
̞Ǿ 0.9212 0.9212 0.8468 0.9212 0.9168 
ƕǾ 1 1 1 1 1 

ˏǀćʲ�vƈð司Ȩ 
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ŉ 4.44 2012£Ț口Ş7○ŉ 

 

Ƭ」 
ƿȦƤ 

cǱ 
mˏ 

cǱ 
Ǡʲ）} 

cǱ 
4ˏ 

cǱ 
�Ǌ9尤 

A· 0.8928 0.8928 0.8928 0.7743 0.7544 
+Ǿ 0.3784 0.3453 0.5784 0.2313 0.5784 
́·ƭ 0.7462 0.7008 0.8462 0.4821 0.8462 
�Ş 0.4882 0.4231 0.5882 0.2303 0.5882 
�p 0.4992 0.4606 0.5992 0.4059 0.5992 
ĹǾ 1 1 1 1 0.8303 
Iv 1 1 1 1 1 
ƎǾ 0.8846 0.8348 0.8846 0.5678 0.8846 
̞Ǿ 0.874 0.866 0.874 0.8671 0.8602 
ƕǾ 1 1 1 1 1 

ˏǀćʲ�vƈð司Ȩ 
ŉ 4.45 2013£Ț口Ş7○ŉ 

 

Ƭ」 
ƿȦƤ 

cǱ 
mˏ 

cǱ 
Ǡʲ）} 

cǱ 
4ˏ 

cǱ 
�Ǌ9尤 

A· 0.844 0.844 0.844 0.7115 0.7752 
+Ǿ 0.3903 0.3577 0.5903 0.2797 0.5903 
́·ƭ 0.7776 0.7776 0.8776 0.5029 0.8776 
�Ş 0.5494 0.486 0.6494 0.2637 0.6494 
�p 0.5335 0.498 0.6335 0.4291 0.6335 
ĹǾ 1 1 1 1 0.9383 
Iv 1 0.8336 1 1 1 
ƎǾ 0.9105 0.8633 0.9105 0.6157 0.9105 
̞Ǿ 0.9242 0.8708 0.9242 0.9096 0.9164 
ƕǾ 1 1 1 1 1 

ˏǀćʲ�vƈð司Ȩ 
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ŉ 4.46 2014£Ț口Ş7○ŉ 

 
Ƭ」 
ƿȦƤ 

cǱ 
mˏ 

cǱ 
Ǡʲ）} 

cǱ 
4ˏ 

cǱ 
�Ǌ9尤 

A· 0.8355 0.8355 0.8355 0.6053 0.8355 
+Ǿ 0.4072 0.3821 0.6072 0.2708 0.6072 
́·ƭ 0.8349 0.8093 0.9349 0.5046 0.9349 
�Ş 0.5477 0.5113 0.6477 0.2423 0.6477 
�p 0.5264 0.5043 0.6264 0.3514 0.6264 
ĹǾ 1 1 1 1 1 
Iv 0.9266 0.8429 0.9266 0.8519 0.9266 
ƎǾ 0.9319 0.8774 0.9319 0.5803 0.9319 
̞Ǿ 1 0.9053 1 1 1 
ƕǾ 1 1 1 1 1 

ˏǀćʲ�vƈð司Ȩ 
ŉ 4.47 三ɳ+ǾƱȚ口Ş7○ŉ 

 
Ƭ」 
ƿȦƤ 

cǱ 
mˏ 

cǱ 
Ǡʲ）} 

cǱ 
4ˏ 

cǱ 
�Ǌ9尤 

2005 0.7026 0.67782 0.79406 0.3668 0.8026 
2006 0.70992 0.67678 0.79814 0.42598 0.80992 
2007 0.74718 0.68124 0.84716 0.42874 0.84718 
2008 0.7068 0.6149 0.8068 0.39856 0.8054 
2009 0.5598 0.55058 0.6598 0.37166 0.63868 
2010 0.61934 0.58268 0.71934 0.44744 0.68548 
2011 0.57884 0.57576 0.67884 0.43166 0.64268 
2012 0.60096 0.56452 0.70096 0.42478 0.67328 
2013 0.61896 0.59266 0.71896 0.43738 0.7052 
2014 0.63034 0.6085 0.73034 0.39488 0.73034 
tÑ 0.647474 0.612544 0.74544 0.412788 0.734076 

ˏǀćʲ�vƈð司Ȩ 
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ŉ 4.48 '三ɳǾƱȚ口Ş7○ŉ 

 
Ƭ」 
ƿȦƤ 

cǱ 
mˏ 

cǱ 
Ǡʲ）} 

cǱ 
4ˏ 

cǱ 
�Ǌ9尤 

2005 0.97024 0.9086 0.96796 0.90476 0.948 
2006 0.96806 0.90342 0.9456 0.91426 0.95108 
2007 0.98244 0.91406 0.98244 0.91824 0.96648 
2008 0.99514 0.90154 0.99514 0.91094 0.98882 
2009 0.96246 0.957 0.95142 0.90514 0.95226 
2010 0.97356 0.96014 0.96748 0.89798 0.95446 
2011 0.95756 0.9564 0.94268 0.88886 0.9351 
2012 0.95172 0.94016 0.95172 0.88698 0.91502 
2013 0.96694 0.91354 0.96694 0.90506 0.95304 
2014 0.9717 0.92512 0.9717 0.88644 0.9717 
tÑ 0.969982 0.927998 0.964308 0.901866 0.953596 

ˏǀćʲ�vƈð司Ȩ 

7○ŉ 4.47 ;ŉ 4.48 ȋŃ	Ă且先ƿȦƤͨʞ�再ƛ	"$Ȗ

Õ	且先三ɳ+ǾƱɒ"ž4 	ˏċªžǠʲ）}	Ȓ七ų�Ǌ9尤	

ɒţųmˏ�±且先'三ɳǾƱɒ"ž4ˏ	ċªžmˏ	Ȓ七ų�

Ǌ9尤	ɒţųǠʲ）}又� 

ĉ˂ǾƱ且先ɒ"ƃų4ˏ	μ�ċžĉ˂ȶǾƱ,ͨʞʗ�	

4ˏÉǾ4ˏv文�Ǿá�ċ|ȪˏŌ文ˏȪȿɑ�ˡƻƻƅΤ	ž

�Ǿ,不ͳȀΏ�三ɳ+ǾƱ�cǱǠʲ）}ʗ�文�Ǌ9尤ŁȖĮ

又,ţƿȦƤ"ɠ�:ŉ�ˋĉʗ�ž三ɳ+ǾƱŁ�ʞʗ�	±'

三ɳǾƱ�cǱǠʲ）}ʗ�文�Ǌ9尤ȖĮ又	且先ƿȦƤɠŞŠ

$	ƅL三ɳ+ǾƱć;	'三ɳǾƱŁǠʲ）}文�Ǌ9尤ȖĮ又

Ċ©ͨʞ�三ɳ+ǾƱ@ċ+Ǿ��Ş��p	ċ�ǚȪʭLƛ毛ǲ

İ���ǚȪʭ�三ɳ+ǾƱTƖW日Ɇ�Y%ɸȪʭžT	ċžβ

İǲ¬Ŵ	ǲǟǠ,ȪʭΦśˤͶˠŁ出ͰƁ"�'三ɳǾƱ�Ǡʲ

）}Hƞ文�Ǌ9尤ȖĮ又文三ɳ+ǾƱƅLǪćƅˤ©ͨʞ	�|

ǠʲÛȻ（	ɮ尤ȖĮHƞŁȐ引Ǡ��� 
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Ȱ/ɐ ɺ包文wćşί 

Ŋ£ć{δɳƴʯĥɅˮēďƛʃ	ȉ功Ͷˠ文不ͳ¥ōýƛ文

đ功�ƒų̬ŒͶˠ文ɳƴ,ǽ�Ɉƹ�六c'三ɳǾƱŁɳƴ七ƛ

İ王^|Ȫɥǲ²ù不ͳ¥ōȦ	�«三ɳ+ǾƱ��ɢ«巴ɳƴ̦

¤	ƒ�İ王^Ȫ\;ɥǲ不ͳ¥ōȦ�¿ǲȉŞŁɳƴ'žͶˠȈ

ć�ư	小˹ǉƧ列9��巴Ͷˠ¬Ŵ�ˏʲǟ˸ɸǼΛɅˮǎȩ�

�Ŗ不ͳɳƴ�Ǡʲ）}�ͶˠŒε�ņ,下'不反¥��Ʀƅ.Τ

民	.žƓƇŁ�3ξñ��»)Ǡ��ņ,下Ēȋ戶�t͞Łɳƴ

˦ʞ'ų�Ŗ�Ǿ小žΤĸŁǼΛ� 

�«	vƈðȌƿȦŁς由	ȑǥ�ǾͶˠƿȦͨ�ýȆǾƱĂ

ʹ GDP�GNP Ł"$7˂	ýȑǥ�ǾͶˠƿȦŉȩųÊȱ�ʢǘ

¨冬Łʯĥ�im^�ǁ下六ɶŁ°又	ςˣ*�˂ȶǾƱŁƿȦ交

ĞɶŞ¸中	L˓�Ǿ不ͳξŁͶˠ文不ͳɳƴ正ƿ�̥� 

5.1ɺ包 

vƈðÇ}ˏǀ`ɼ7○Ĺ	ȑǥ 2005�2014 £下�ǾƱŁƿ

Ȧͨ�ý^W7 	˂�Ç}ƵΚ列̢7○Þ\ĉ˂ȶǾƱƿȦ�ʶŁ

TƖƬ�	ýɥąâ一H��）}Ț口Ş7○	ȑǥĉ˂ȶá�Łͨ

ʞʗ�;且先ɠŞ�ɒţž�）ƿȦŁ了¼Ċɑǁ下六ɶ°又	Ç}

ʃɷ7○ćȑǥĉ˂ȶǾƱƿȦŀĻ文交ĞɶŞ� 

1. 三ɳ+ǾƱ� 2005 ³ 2014 £下	Ǡʲ）}又;�Ǌ9尤ȖĮ又

、£ƃÌȩ¥ō΂ʞ�'三ɳǾƱŁǠʲ）}�Ǳ� 2010£�2013

£	;�̤9尤ȖĮ又�Ǳ� 2007 £�2010 £�2013 £	�£

ƃÌȩɅˮ�ƝŁ΂ʞ�ċŠ"ŁƬ��İ'三ɳǾƱĚǧ三ɳ

+ǾƱY%�日Ɇ）ȋ三ɳ+ǾƱˤİǠʲǌǟŁ̒。*΍Ł王

^	�ɟų̉三ɳ+ǾƱž�œʐ不ͳŁ¥ō±）Ͷˠ¬Ŵ且先

ʌćʌΧƛ� 
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2. ~ˏǀ`ɼ7○ȋŃƈðɪ下 2005�2014£	'三ɳǾƱ司ξƿ

Ȧŉȩƃ˓三ɳ+ǾƱ�	±� 2009£	ĉ˂ǾƱƿȦƃ©�Ɲ

Ł΂ʞ	ēďˋ£Ō͝Ǎ̘且先	�ǾŁǾ4|ȪMΚƃĲμɮ

?	¿'三ɳǾƱƿȦ��Ɲţ©Ĳμ�:	ŉ�ċˤǠʲ;尤

ȖĮȐ引Ǡ�˓ȉ	±三ɳ+ǾƱƿȦŗ��ƝţɰĲμ�:	

μ�ċȐ引Ǡ�˓Ƶ� 

3. ɇ六ƵΚ7○ɳȩ	三ɳ+ǾƱ̒Ɩâ一�ʗ�Ł再ƛ	Ăʹċ

再ƛ"$ʘÕ	̒ͨ�â一�Ǌ9尤�Ǡʲ）}�mˏ�4ˏ�

三ɳ+ǾƱá�六�Łˏv文ǠʲŁǌǟ¿|Ȫ�ř*ø	右ƒ

三ɳ+ǾƱƅˤɰƿȦ	�«三ɳ+ǾƱͮɥ:|ȪƿȦħ^Ʉ

Ȫʭɺ反Ζś�±'三ɳǾƱ̒Ɩâ一�ʗ�Ł再ƛ	Ăʹċ再

ƛ"$ʘÕ	̒ͨ�â一�Ǌ9尤�Ǡʲ）}�mˏ�4ˏ�Ή

ɱUƆ,�	'ɳ+ǾƱ̒â一Łʗ�今三ɳ+ǾƱ̒â一ʗ�

Šƅ¾	¿ų'三ɳǾƱŁ�Ʀʗ�̒â一ŁɠŞŠÂ	Ȍ 3.3%

ď 9.7%	ë©切三ɳ+ǾƱ̒â一ɠŞɁ̔"Ȍ 35%ď 57%�d

õȋ'三ɳǾƱ��ʗá�+Łˏʲǭ中W;Ȑ引Ǡ�ƃͨİ三

ɳ+ǾƱ� 

4. ȌȚ口Ş7○ȋŃ	Ă且先ƿȦƤͨʞ�再ƛ	"$ȖÕ	且先

三ɳ+ǾƱɒ"ž4ˏ	ċªžǠʲ）}	Ȓ七ų�Ǌ9尤	ɒ

ţųmˏ�±且先'三ɳǾƱɒ"ž4ˏ	ċªžmˏ	Ȓ七ų

�Ǌ9尤	ɒţųǠʲ）}又�ĉ˂ǾƱ且先ɒ"ʗ�ƃų4ˏ	

μ�ċžĉ˂ȶǾƱ,ͨʞʗ�	4ˏÉǾ4ˏv文�Ǿá�ċ

|ȪˏŌ文ˏȪȿɑ�ˡƻƻƅΤ	ž�Ǿ,不ͳȀΏ�三ɳ+

ǾƱ�cǱǠʲ）}ʗ�文�Ǌ9尤ŁȖĮ又,ţƿȦƤ"ɠ�

:ŉ�ˋĉʗ�ž三ɳ+ǾƱŁ�ʞʗ�	±'三ɳǾƱ�cǱ

Ǡʲ）}ʗ�文�Ǌ9尤ȖĮ又	且先ƿȦƤɠŞŠ$	ƅL三

ɳ+ǾƱć̉	'三ɳǾƱŁǠʲ）}文�Ǌ9尤ȖĮ又Ċ©ͨ
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ʞ	�ɟų̉'三ɳǾƱŁǠʲ）}ŁƿȦ文�Ǌ9尤Ȑ引Łƿ

ȦL三ɳ+ǾƱćȋ��三ɳ+ǾƱ@ċ+Ǿ��Ş��pɸ	

ċ�ǚȪʭLƛ毛ǲİ���ǚȪʭ�三ɳ+ǾƱTƖW日Ɇ�

Y%ɸȪʭžT	ċžβİǲ¬Ŵ	ǲǟǠ,ȪʭΦśˤͶˠŁ

ƛͰƁ"�'三ɳǾƱ�Ǡʲ）}Hƞ文�Ǌ9尤ȖĮ又文三ɳ

+ǾƱƅLǪćƅˤ©ͨʞ� 

5. ɇ六ʃɷ7○ɳȩ	ĉ˂ǾƱ司ξƿȦƤ©ĩ�Ɲ	ĂƿȦǖǰ

˟ɺĵćƆ	"ɉ�三ɳ+ǾƱ�Ǳ�A·	ÌȩÂƿȦ	±S

"ɉ7三ɳ+ǾƱ�Ǳ�+Ǿ	ƃÌȩǲŞŁ*交Ğ�±'三ɳ

ǾƱƃ�ǲƿȦǲ交ĞɶŞ	μ�'三ɳǾƱƅˤİ三ɳ+ǾƱ

©˓（Łˏʲ）}ǭ中Ǡ�� 

5.2wćƈðşί 

1. vƈð͢Ē�Ǿ不ͳɳƴƖǙ�4ˏ�Ǡʲ）}�mˏ�GDP ;

Ͷˠ列̢�Ǡʲ）}又;ŐʣȠȪ\��Ǌ9尤ȖĮ又�ţδƈ

ðd^�ċX¬ŴħǠʲ列̢�Łâʐ	�Ņǉ¬Ŵ�N¬Ŵ�

ΩǎʢȲ�公��NÇ）}ɸ� 

2. vƈð�¦ʖˏǀ六ɶ+	�Ξİ�ÿǾƱ;列̢ˏǀ*ˌ少ɰ

ĹǛ�7○	şίwćd^�ã�ǾƱħ£�	dƆ\ã˼̬Ł

ɺĵ� 

3. vƈð）}ˏǀ`ɼ7○Ĺ	ȕ} CCR̦¤	¿ˏǀŒ亦7○Ĺ

΄©ċX̦¤	şίţδƈð）}ņd͢}� 
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