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Cobb8Douglas ɍFƽɹʽČƧh9*�̚Ġ˟ʟțĜ+Ś̏ʟță̿̃Ƀðʑ̹˝Ŷɛɋ

ˬǱǨ4±Ɨ̌ǚʓɶ�G§̌ȨɛƐ~�ʽȨȝ̋�PÆʟțÈķɹœʅðʑ��F�ŝŶ

ÐO；ŷF�Ī@Ö*ɍF˝ʑÈɍË²ɛÇŐʽ§4ðǾ̠Çǆ<9*ʟț`ɛÈķÀÒ"

ɇɀ� 

ǚƸ̪̝ĪÖĠ˟ʟțƶƞÆ�ǡȨɛ�Ǧ"Ȃ̗4ĪĠ˟ʟțɍFƽɹ–˔<ïş̞

ʋ4ɫġ<ɆďŋȔú´.˝ʟț`4±Ɨʱõ�+õ�ǁǚ�͝õ�©Ƙč�kʮƻ�Ȭč

�Cɛ̌ǚF�ŝŶ4ō$ĪɍFƽɹǫ�ʐƶ–˔<Ʋſœ�Ǧ4P<ˣĢ͈ƶƞĪɍFƽ

ɹïş�Ǧʠǧɛţê�ɨɼÈɇP��*õĥʽč`�-̌Ȩþõĥ4�+±Ɨ©Ƙč�k

ʮƻ�Ȭč�C4"G§þõĥ4�+±Ɨʱõ�+õ�ǁǚ�͝õ�ʶɍFƽɹǫ�ʐƶŧ

ēúÇǆ<Ö*õĥɛʟțÈķɹœ� 

ǚƸĪŷʽȨȝ̋"ʟță̿–˔<ɠ�Ŷ�Ǧ�ʠǧ；。4ɆďŋȔú´.˝ʟț`ŷ

ʽȨȝ̋"ʟță̿ɛɠ�Ŷ͏ÖõʟțÈ̜ɹœɛ¶ͫʶ͊^4̡9ʠˬ"ʟțĜͣ“Ī@

�ɊɚbõĥɛÀÒɨɼÈɇǕ̗ͫɛ9˂Ŷ�Í9ƽ͛4ǚƸÈɇõĥÈķɹœ̐ͫ4�Ð

�ɍʽȨȝ̋"ʟță̿ɛɠ�Ŷ̐Ş� 

ǚƸ̪̝ĪɆďŋȔú´Ö.˝ʟț`ɍFƽɹɛïş�Ǧɨɼ4ō$ʠ×ʽȨȝ̋"ʟ

ță̿ɠ�Ŷɛ˨ˬ4Ʃɮ<̌ǚɶʓ�G§̌ȨɛƐ~�ʽȨȝ̋�PÆƎǛÈķʅðʑĪ

ʟțÈķɛ̃Ƀ47-Ī̡Dʟț`ɛʟțB：Ŷ–9ǿɨɼPÆ+õÐʽɛǙǡʟțÈķƽ

ÜƧh<9D”ɪƶƞɶʓ� 
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Correlation between Carbon Energy Consumption and 

Economic Growth 
 

ABSTRACT 

The Cobb-Douglas production function can be used as the theoretical macro-economic framework 

to reveal the importance of the contributing factors to economic growth, including capital accumulation, 

labor input, energy consumption, economic development, etc. The production elasticity represents the 

ability of total production output responding to the change of production factors, therefore  it can also 

represent the history and current status of the development of an economy. 

By analyzing and accessing different macro-economic data and the sources, macro-economic 

production function was calculated, regression analysis was performed to obtain the production elasticity 

of major economies in the Pacific Rim, including the USA, China, Japan, Korea, Canada, Russia and 

Australia. In order to understand the influence of real data on regression analysis of production function, 

sensitivity analysis of production function coefficients was conducted. It was found that the seven selected 

economies in the Pacific Rim region can be categorized into resource intense economy, including Canada, 

Russia, Australia, and labour intense economy, including the USA, China, Japan, Korea. The standard 

coefficients of the production function were found to reflect well of the degree of economic development 

of these economies. 

The correlation between the total energy consumption and the economic growth was also assessed. 

The results indicate that for the Pacific Rim economies, the degree of the correlation between the total 

energy consumption and economic growth decreases as the level of the economic development increases, 

which agrees very well with literature findings in economic studies of more than 100 countries worldwide. 

On the other hand, it was found that the correlation between renewable energy consumption and economic 

growth increases with the level of the economic development of an economy. 

Through the regression analysis of production function of selected economies in the Pacific Rim and 

the analysis of the correlation between energy consumption and economic growth, this thesis work 

revealed the basic contribution of the capital formation, labour input, energy consumption, and the 

technological improvement to the economic growth. It may serve as a basic data reserve for future study 

on the economic mutual complementarity amount Pacific Rim countries and China’s future economic 

development. 

 

Key words: production function, production elasticity, standard coeeficient, economic growth, energy 

consumption 
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ǚG̱̹ą。6ƇáEɛɛĜ]ˬƸ4ǇǚGùīńƚī 4–˔ɨɼļdƇÉũɛƂǧ�
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1  H  

1.1  ��a��)/,C 

ùʟțĜ+4ɍFƽɹ2ͫͬ&420113ǇĭɍF̝ɹ+ȾɋƐ~"ȾɋF�ʠ×̏ǡɛ9

ʐ�ɋˬ4MʶɫġùǀġɍFǠQ ɛ̛͈F�ç�̴ƱɄ�d-.ȘƼʟ�ʟțĜɛ�̾ɋ

ˬ4ɍFƽɹɛƧ�ɫɿ<ʟțĜɛǮŭɞɛ�ɍFƽɹɛ.˝ɞɛǇŞ˾ɍF̝ɹ+ɍF˝ʑ

ɛ�̴ƱɄÆ�ĪÖɍF˝ʑƭ~�̴ɛţê�¥ǳ̌ǚɋˬ=˩2Geoff Harcourt420033+Ƨ

�4ŷɍFƽɹʽČƧh9*�̚Ġ˟ʟțĜ+Ś̏ʟță̿̃Ƀðʑ̹˝ŶɛɋˬǱǨ4gĔ4

̌ǚʓɶ�ƎǛÈķʅðʑ�ȵʶÙ、7ěù9D͙.ȘʟțĜĥÝ˧̡9Ġ˟ʟțĜ12Nicholas 

Gregory Mankiw & ǴĮȄ420123ŷɍFƽɹɛěù�  

ɍFƽɹǓǂɏ Knut Wicksell219073 Ƨ�4@ 1900 ˁ 1928 Ō͂ʟɏ Charles Cobb ç Paul 

Douglas219283–˔ʥ˥Ĝͪˮɫɿ�1927 Ō4Paul Douglas ʄ9ǺƧ�< Cobb–Douglas ɍF

ƽɹɛǓ�Ţř�ù-ɫɿNĪ@¯¬Ɛ~çȾ̇̌ǚ˥ʋʠǧɛ¨ʽþƽɹɛ̝ɹ+4N"

Charles Cobb EȘ4ǓʝƧ�6 
! = #$%&'(%																																																																			21.13 

�ř21.13d-ɍFƽɹ2Paul Douglas419763�̡9ƽɹùʟțĜ+˚ŎȐɎ@；ɮ(*Æ(

*P�ȾɋƐ~̺2͂ɛƎǛ�ʐ4Ƃ-*`ʟțĜ�ɎǡƦ̤ɍF�ƶɛňɎ�ƶ29�̡9

Ţřù 1927 ˁ 1947 Ō͂˚–9ǿɛÈķ"ͪˮ6̶ɎɎǓĮ?5Y˥4Nũ�<¯¬Ɛ~ƚƶ

- 0.75 ɛʠǧ4̡9ʠǧ7˚ʱõõĥʟțɨɼĵɫ˧�ō$(]Ĝʵù 1940 ŌÈɇ¯¬Ɛ~

"Ⱦ̇̌ǚɛƚƶǇx˫Ë²ɛ� 

ɍFƽɹ+ä̡9ƚƶ˚ɷdF�ŝŶ4O；F�Ī@Ö*ɍF˝ʑÈɍË²ɛÇŐʽ§�

gĔ4Ĕǧ6 
* = 0.45																																																																								21.23 

̰04�ř21.23+ 1% Ⱦ̇̌ǚɛă̿Wī˂ 0.45% ŷF�pɛă̿�ùğ�ʀ=łû+6 
* + 0 = 1																																																																							21.33 

̰0	*	ç	0	ĳÐP；ɮŷF�p+Ⱦ̇̌ǚç¯¬Ɛ~ɛ�̴Ż�� 

Stela Tsani220103ùĪ 196082006 Ņʾõ�ɍFŷp"ʽȨȝ̋ƶƞɛɨɼ+ÈɇʽȨȝ

̋"ʟță̿ùĠ˟ˢœ�ěùÙÜðǧ�ʐ4¾ŷʽȨȝ̋ī˂ɢĢ GDP ɛă̿�ɠ[ɛʠ

ˬùĪʱõ2John Kraft & Arthur Kraft4197834ǁǚ2Umit Erol & Eden Yu4199034Ñȧ2Dennis 

Hwang & Burel Gum419917Hao-yen Yang4200134�Ȝ2Yemane Wolde-Rufael420043ʅõĥ

çú´ɛɨɼ+7˚Èɇ�Jaruwan Chontanawat220063ʅĜʵĪ 30 *ʟ×ʚʜƂãõç 78 *

                                                             
1 Ġ˟ʟțĜǇ9̀fɎõȄƭ~�ʟțƷ`ɛƐ̌çȝ̋ʅŷ`Ŷɛʥ˥Ǹűǡ�Ǧʟț̞˔ˠŨɛ9*ʟț

Ĝͣ“4.˝ɨɼ9õʟțŷ͕Ȉ"ŷhʢ�ʟțåǘ"ʟță̿�õȄƭ~ŷ̺ÆǥƂ�GÌ"ĳ&�̆Ł"

̄ư�ʟț͢ǘ"ʟțưʇ�õ͈̊ǅ"õ͈ʟțʅ� 
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͙ʟ×ʚʜƂãõɛ、͂ŏ�ƶƞ–˔<ʐʥŶ�Ǧ"ͪˮ4ÈɇÑȧ�ͨȥ�ͩǡ˜C�½œ

Ĵ˜Cċ*õĥʽȨȝ̋"ʟță̿2͂ěùðǧ�ʐ�̡9Èɇùū˟ʟțĜˢœĪưʇɛ 

ġƧh<ɋˬiƞ——-<ĢɇǀġɯWɞǫʶ ġɛĪǩD˔&ĢƾɛưʇƬƙ!Őɏlƙ

^ƱɄ�͙ɍ┊ɛɍFƽř4ʶŐ̪̝ƧͫʽȨƱɄʶĢɇ� 

ù�̤ɨɼɛ”ɪ�4Giuseppe Di Vita220073ùĪĠ˟ɍ┊ʟțĜɛɨɼ+4ĭɍ┊yʑ

˒~˨ˬ+–˔<ƶɋˬˮ4ōùˬ̤+ƚ�Ðʷʂ̌Ȩ"�ɍÁƹ2͂ÐǒOŶ6ù̿ǘɛŋ

˕ɀ┊ 4ʟță̫̿Ʉ"ƎǛÐǒOŶ!ɠ�4\̡9̫Ʉ"Œƹïƭěùɠ�Ŷ4ō$�ɍ

Áƹɛţê͏ɣ、͂ă̿�Ī@Ðʷʂ̌Ȩǁɜă̿ɛ͕Ȉç�̌ȨɛɸʭŶf̡9Ã̺Rǰ¶

ͫ4j–̌Ȩ�ɍɛ–ɹ�Ƹ+̶Ɏǫ� Cobb8Douglas ɍFƽɹ4�ɍFƽɹɛƶĜ；̜ř-6 

     

! = # $, ℎ, '(, )*, + = $,-(ℎ'(),0()1 + 3)4),5, 67 = 1
9

7:(
	 

 
F�p	!	É�@�*Ã̺6Ⱦɋ̌ǚ	&	4¯¬Ɛ~	ℎ3'	4PÆʽȨ̌ǚ	45��+4ℎO；G§ƶ

̺43'	O；Ɛ~ɍFɛǕƱ、͂446	O；ÛƸ+ʽȨŷ̺447	O；�ɍ̌Ȩ�ǚƸɛɋˬɨɼ"

ƢʒPǾɍFƽɹ-”ɪķŖ� 

1.2  �rw$=~¢�)/,C 

ʟțȳ§Ĝ+
ʥ˥ȹ�9˱Ǔǂɏ Roger Balian219913Ƨ�4ō$Lȵùŧċɋˬɨɼ+

fɎ4̪ň˚ʊɷ-
ȹ��̸̡-<"̯}""Ⱦɋž1�ɛ
ȹ�Fɍȡȟ4ǚƸĭƸ+ɛʥ

˥ȳ§Ĝȹʥ9ɷ-
ʥ˥ȹ�4¾Š
ȹ�Ş˾˕̺ǸɄ�Ńž1�ɛ!ɫġŶƄƿŏŶ、4˚

ɷ-
ʥ˥ȹ��  

Ludwig Boltzmann220153Ƨ��／Úɛ；ɮʐʥƿŏŶɛɈİ�Ǒ�ʐř6  
8 = 9	log=																																																																					21.53 

�+48	ǇĠ˟ʐʥȹp49	-Ɉİ�Ǒň̺4=	ǇɋŽȅ`	 >, @, 4 	ʐʥɛū˟ɀ┊ƶ�Ɉİ

�Ǒ�řĪ@ˀȵˠŨɨɼ"͢ȚɛĢ͈ž1ùÛǘˀȵɳĜɛÈķ+̩ȣũ�ˮĢ�ØŃƻˀ

ɏʽ2Josiah Willard Gibbs419673ɛƧ�–9ǿĭ¬┊ʐʥɛŋ˕ɋˬŔZ�Ī@�Ǖ!Ù²Ĝ

ʚƂɛ�ę˔-ˠŨɛɨɼ��ǯƞ̺ę§Ĝƚ�69*Ć@ȳ§Ĝŋ˕ɛʐʥ�˔-ÐPfɎ

ľǽ�ʐʩɛ̴��ƶǡƦ̤6 

! = exp −' + )*+*
,

-./
/(23)  

 

ɏ@ȳ§Ĝɋˬǚ̕Ǉ9̀ɟƣM˟ĩ"ĢͪȪ²ʶǡɛɇ́ɳĜ4ðǾȳ§ĜġŨÐPɟ

ƣ˚ɡd9*ƶĜǹþɛ�ɋ4ō$ð-ĝǇ”@《̭˟ĩɛ4̡f̡9ˠŨ《̭ǕƱ�Ù、p

ũ9ƧɛǇ4ʥ˥ȳ§ĜɋˬȭÈ<ʟțĜͣ“+ĭȳ§ĜġŨʐʥŶɛŐɎ@ɳĜʟțĜ22͉

                                                             
2 ɳĜʟțĜɎɳĜƽȏMƷ`�ɨɼGʎʟțȗ¬ɛRpˠŨƄʟțˠŨ4�ǮŭǇʟțˠŨ�ù�ɡǡ4̌

ȨɛV²̴ʯ"V²�ɍÎǇʟțˠŨɛķŖç�`；ɇ4ʟțĜɛĪ́Ő˵Ǉ̌ȨV²̴ʯ"V²�ɍÛ͛ɛ

ʟțˠŨ"ʟțǚ̇4ʶ!Ǉtɓù̌ȨɛV²̴ʯ"V²�ɍĶ͛�˝ɨɼʟțÈķɛˠŨĳŮ͠MƷ`�ʥ

21.43 

21.63 
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%Ȣ420103+4MʶɎǡƦ̤ʟț"̻˒ʐʥ�ʟ�ȳ§ĜɋˬȭÈ< Norbert Samuelson219473

ʟț�Ǧ+Ǖ�ʕǟV²3çȂ̗͘┊Ĝ4ɛ／d�Lev Rozonoer219733ɛȐ²ȳɋˬ7ʠ×<ȳ

§ĜçʟțĜɋˬǡƥīǕ�̌Ȩ�̴ɛɇ́ɋˬ�Eric Smith & Duncan Foley220083Ƨ�6
Ʊ

Ɏɋˬ"ȳ§Ĝɛɠ�ŶǇ”@9đ�Ụ̈̄̉Ŷɛƽȏˬ4ʶō͙ÎǇ9ʐ�ɛʎȂ��Juan 

Carlos Candeal220013ʅĜʵ7ùƇÈ；ˬƸ+Ī̡9.ś–˔<ˮ。6ƱɎɋˬɛƶɋʠǥǇ

"ʟ�ȳ§Ĝ+ȹɋˬɠÙɛ� 

Edwin Jaynes219673”@mŹɋˬ+ɛmŹȹ54¾PmŹƿŏŶɛǓč²̑°4-”ɪĪ

ȹǓčɋˬ62à/ͯ & ˙ʑA419913–˔ʥ˥ŕǹÆˬˮ6Ī͏ǜ>QɛƇǕɠĦɛ͢Ț+4

ȹǓč͢Ț�ɇɛǸɄºʤĪV°��Û4Roderick Dewar220003Ƨ�ù͙ŋ˕ʐʥ+ɛȹǓč

ɋˬ6͐ɱʐʥɛȳ§ĜǕǓʝ̑@ŋ˕ɛ̑°4̑@9ɲ”@�ʐʥʚƂɛȹǓčɛɀ┊7ʶ

Ī@ŖƯʐʥ4ˁįùĆ@ɻ┊ɛʐʥ7˚Èɇěù9ɲȹǓčFɍɛˠŨ�̜�ɻ┊ɛȹǓč

ʐʥǇɏ̔ťmŹȹɛǓč²Fɍɛ�7ĳǇ˹4Ī@�3lƙÙ9Ȥœɛɻ┊ʐʥ4ʽ̺ȝƴ

ɛ̫ɄáɇǓč²̑°��ƸƇƧ�ɛ̔ťmŹȹÐɏ ř21.73；ɮ6 
8A = − CDD log CD																																																													21.73 

Eric Smith & Duncan Foley220083Mʥ˥ȳ§Ĝɛˢœ˴̷<łûɛʥ˥Ĝŋ˕ɋˬ4ōˮ

。<̪̝ʥ˥ȳ§Ĝçʟ�ȳ§Ĝ–˔ʟțĜͣ“ɛɋˬƢʒǇÐ˔ō$Ƃǧ,Ĩɛ�7ĳǇ˹4

ʥ˥ĜÐP˚ɡdŐɎǸɄˬ�̡9Mū˟ˢœɨɼĠ˟ȾɋʐʥɛɳĜ˚ɷdʥ˥ȾɋĜ�ù

ǸɄɛŐɎɋˬƽȏ+4̡9ʥ˥ȾɋĜɛı˲ŀʟķɇVŗƂǧ4ō˚ŐɎ@ˣ�ʟț"̻˒

ͣ“́ͤ�Ģ͈�4ɞ¤ŧċPǾ-”ɪɛɯWɨɼ+ɛ̄Ĩ�̴ǹþŀʟɠĪƂȸ�Adrian 

Dragulescu & Victor Yakovenko2200134Anirban Chakraborti & Bikas Chakrabarti2200534Jean-

Philippe Bouchaud & Marc Mézard220003ʅĪ@ċ*õĥɢĢʟțƶƞɛ�ǦĪ̡9ǹþ–˔ͪ

ˮ4ʠǧǈɮ6ċƶɯWɛ̄Ĩ�̴ěù(*͆Ķ4ÐPɏ(ɲ!ÙɛǸɄ�Ńǡ；ɮ4±ßɯ

W+ 95%*`ɛ+^̄ĨɛGʲáɇ Boltzmann-Gibbs ƚƶþǸɄ�Ń4ʶ±ß 5%*`ɛĨǕ

Gʲ͆Ķáɇ Pareto ŉġŨǸɄ�Ń4ō$Ùǭɛʠǧ7ùƭ~�̴+˚Èɇ�Hernando Quevedo

220083ʅĜʵƚ�6̡9ˀȵȪ²ɇ́ù˥ʋǜǹƔ+7ÇĈũ�ˮĢ4ð-ʐʥɛǓʝɛŋ

˕ɀ┊" Boltzmann-Gibbs ǸɄ�ŃǕ�� 
                                                             
9ɨɼʟțɇ́4Ġ˟ʟț"ū˟ʟțǇʥ9ɛʟț`+Īɷɛ(*ƽ͛4ƇPùɳĜʟțĜˆřǱǨ+4ǕĠ

˟ʟț"ū˟ʟț2�4ȌǕĠ˟ʟțĜ"ū˟ʟțĜ2��ðǾɳĜʟțĜ7Ï9˃ʟțĜƄ9˃ɋˬʟțĜ� 
3 ʕǟV²́ͤǇùˀË̺ȩ̒ʕǟǠQɛŻ� ɞǫ�ƶǓĮ²ɛ́ͤ4�+ʕǟǠQǀÐPǇʅřʕǟ7Ð

PǇ!ʅřʕǟ� 
4 Ȃ̗͘┊ĜǇʟțĜĥɎǡȂ̗ç�ǦɏĊ̲ðʑƤ ɛË̺ǇŴ0ţê�̲ðʑƤ ɛË̺ɛ�gĔ4ùʟ

țĜ+4ưőưʇ4ǒOèçB：èɛRǰɛË¬2Ċ̲ðʑ3ţê<ɏU&çȝ̋ʵ�ġɛRǰçƶ̺2�̲

ðʑ3ɛłûŋ˕ȰçÁzȌǕÊĊ̲ðʑţêɛłûŋ˕ȰɛȂ̗� 
5 1948 Ō4ͨ�Ƨ�<
mŹȹ�ɛǸű4Ɖˣ�<ĪmŹɛ̺²œ̺́ͤ�§Ĝ+ɛȳȹǇ；ɮ�ęɀ┊ȡ;

ɹœɛȾɋ̺�ͨ�ɎmŹȹɛǸűǡƦ̤mȨɛ!ɫġœ� 
6 ǓčȹÁɋ̪ň�ɇùʥ˥§ĜɛǸɄ�Ń4ƄǜǶĜ8ʅˀȵ˷ˤĆɋ`ʐˠ�ʫɧ+ɛŐɎ� 
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Panagis Liossatos220043Ƨ�Mū˟ʥ˥Ĝˢœ�Èƥī�̧Ɏ@ʟ�ȳ§Ĝʄ?ġŨɛɋ

ˬ�̡9�ʸĭ*`ʟțGʘ~ÐPɏĠ˟ʐʥʟ�ȳ§Ĝˣ̷ɛˆɖ�4Mʶũ�¾fùʭĐ

*`ʟʗGū˟˔-ɛǠQ 7ʽƦ̤łûĠ˟Ŷ̇ç̌Ȩ�̴ɛƽȏ��+4Ġ˟ʟțĜË̺

Pū˟ʟțĜË̺ɛ—pŢř�ɇ4ÐPɏ̴�ƽɹǡɫġ�ɏʥ˥ȹƦ̤ɛŋ˕ɀ┊4x˫ȁ

*!Ù*`ʟțG�ǕÐɏ!Ù̴�ƽɹǡ；ɮɛ!Ùɛ˔-��4Mʶī˂Ġ˟ʐʥƿŏŶǓ

čɛʠǧ�łûɛʥ˥Ĝǹþĭ̡9̌Ȩ�̴ɇ́ɋˬ"ʟ�ȳ§Ĝʸʐù9̏4Ĳ�ù”@ʕ

ǟʥ˥ȹǓč²ġ1ɛȹɛǓčpƽɹ"�Ŷ̇ƽ͛6ęʐʥ̌Ȩ�̴ɏ�ɊʟțȹɛǓč²ǡ

Ģɇ��ɊʟțȹɛǓč²7Ǉ̌Ȩ�̴ɇ́ɋˬɛǯǚġŨ4ʥ˥Ĝŋ˕�ġĠ˟̌Ȩ�̴� 

Jürgen Mimkes & Yuji Aruka220043ʅĜʵı˲ĭˀȵɳĜ"ʟțĜ̓Ĝɳʸʐ̏ǡ4Ûʵ

ùƇÈ；ɛƸʁ+Ƨ�ʟță̿Ȩ@ɍFŪɆ4ōP»˻ŪɆ-gˣ̷ʟță̿ˠŨ4�ƶĜƥ

ī"�Ƹ+ʥ˥ȳ§Ĝùʟțͣ“+ɛň˞ƽȏɠ[6 
EF = GHξ																																																																						21.83 

�+6  
G = J																																																																										21.93 

；ɮŋ—Rǰȇŋ7ʶ；ɮ͏ǜʐʥɛĈǝɹœɛʥ˥ȹ�ƶ	8	ɏǸɄ�ƶʶ�ġ6 
ξ = 8 = ln L = ln>! >'! >N! >O!																																															21.103 

ō$”@ȳ§Ĝʄ?ġŨɛȹ�ƶ"”@Cobb-DouglasɍFƽɹ	P	ă̿ǏʙɠÂƿ�6 
ξ = P = ln L = #(RST%UV)																																																				21.113 

Ƹʁũ�"�ƸƦ̤̄Ĩ�Ńɛɠ[ʠˬ6ċƶ+^̄ĨG̮Ū Boltzmann-Gibbs ǸɄ�Ń4ʶ

įƶĨǕGáɇ Pareto ǸɄ�Ń� 

ǚƸɛɨɼɞɛ-̶ɎɢĢƶƞı˲Ī�̤ɍF�ƶ–˔ïş̞ʋ4ō$ĪɆďŋȔú´.

˝ʟț`ɬʽȨȝ̋ǏʙɛË²ˠŨ"ɢĢ GDP ă̿Ǐʙɠ�Ŷ–˔�Ǧɨɼ� 

1.3  �rw$=����rO	 

Alastair Jenkins220053MĠ˟ˢœġŶƦ̤<ʟțȳ§Ĝùɍ┊"ʟțʐʥ+GʎɯWʟț

Ĝ˔-ˠŨ61. ǕǜɍȾ̪ňáɇ̗ͫɛǕŏŶ4ȵʶ̡9ǕŏŶǇ̪̝ȝʷ^ȹpɛʽȨōF

�ͫȹpɛŒȾǡʨƙɛ72. GʎɯWɛ�ɇ4!IIī˂ð�ȪɍɛɍFȗ¬+©̫<ȹɛ¶

̫ͫɄ2ȹp͏GÌ�ɍFƱɄɛ¶ͫʶă©34GʎĪ@Ȯçļ�ɛfɎ7Ƨͫ<GʎƋč�&

"ɔȽ&ɛʽ§4ǐǤœɛ©Ű<ʽ̺ȝʷɛƋƴɛ̫Ʉ73. ȹ!IIùʽȨfɎɛĶ͛�4̠

ùúɊʐʥ�Ⱦ̇ɛ�ŃɛƮË̝ɹ+¶ͫ——ȺȲ̝ɹFȾɛƋƴ��&+²ĜȾ̇ùøĄ+

ɛìȕ�ļ&FèɛŒŘʅ�ȶɦ"̻ĸɦɥ̌ȨɛŖ̶"'Řʅ̝ɹˑȵʟGʎ©ļÛ7˫W

áɇȹp͊^ɛǐeǕŏɛŢř4ȵʶ̡DȾ̇WïşɛPǐ©ƿŏɛŢ┊ïşúɊʐʥ74. E

̪ͣ“ɛƎǛ͜æù�Èķ+ĳ`ɇ<ȹɛă©4ʶɏ2Fɍɛ̞̘ʽ§ɛƧͫ"ʟțEȘɛʔ

ˇǐùŧčɹœ�–9ǿɛw²<̡9̝ɹ47ĳǇ˹4ʽ̺Ƌƴʽ§ɛƧͫī˂<ȹɛă©� 

Geir Asheim219863ƚ�éȿ¼|ˠ�ùfɎÐ�ɍʽȨç!Ð�ɍʽȨd-ʟțɍF”ɪ

ɛǹþɨɼĪȂ+ũ�6Ĕǧ˝̜�ÐƙʧÈķ49ġȇŋɛȝʷÐPɏĭ͍ʽȨ2Ċɛ�NŢ
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řɛ̌Ȩ̹ƼƐ~�ʟțłû+4d-ƇȝʷʽȨɛǒOè�David Stern2200437Ƨ�ʽȨ"

̌ǚùj–ʟță̿+ɠ[ɛÐOǒŶ4ōɷ6
ÐƙʧÈķÎǕùɯWƐ̹̌ʚɛ̌ǚǡǒO

Ƈȝʷɛˀȵ̌ȨɛŻ� ƉǕÐʽĢɇ��Alastair Jenkins2200537Ƨ�ɠ[ɛ˟Ȱ6“ĭŒŘ

ɛ?Ȇ²ɬvě~ú ǡ：uȝʷɛȍçȅ̡9ƽȏùȹFɍɛ̡9ˢœǡɡǇÐ˔ɛ4ȵʶ˝

ĭ̡9˟ȰŐɎ@Ģ͈ưȎʟțɛƫd+Ǉ͙ňò͒ɛ4ð-ɫġRǰŮ͠˝ʴˏ�ƇȝʷɛÐ

ƙʧƂǚ̡9̝ɹĳ͙ňò͒4ðǾč̲�ɍ┊ʟțĜĥrÜ@#Ȓ@ʟțɛȾ̇Ƃǚ”� 

Panagis Liossatos220043̪̝ƶɋƥīˬˮ<ɯW+ɛưȎ§ō!IIÉ�@ʟț̌Ȩ4�

̠"�@ȹFɍɛˀȵʽ̺"Ⱦ̇̌ȨǕ��ɨɼÈɇļ&ɍF̝ɹĪ@!Ùȭ®ɛÇͦǇ!Ù

ɛ4Ȃ�˹4?Ȇ²ɬơƯɺưʇù�ơƽ͛ĳ!W͙ňǕƱ4ȵʶĪ@ɨɼ"Èķɛ¢ȭĳ͙

ňǕƱ�˺ĔÛʵɛǾʎưʇÐP˚ˡ-ţê
Çǆ¬§�ɛ
w²£�47ĳǇ˹4Mȳ§Ĝɛ

ˢœǡɡŦưʇɛ͡Ń4˝ɫl�ʃ×ȳ§ĜˠŨ4ō$�įÐʽƏ ǩɲ̖Ëɛ͋ �̡9ʠ

ˬ̪̝ĭʥ˥ȳ§ĜƽȏŐɎ@ʟțȾɋĜ+Ĉǝʟțʐʥɛʥ˥ĜŶ̇+ʶũ�4ʠǧÈɇʟ

țĜʐʥɛƇǕŶ̇ùÁ��̳ʽČ̴̪̝�ƽɹǡ；̜"ƥī4Mʶ̡9ʐʥɛƇǕȳ§ĜŶ

̳̇ÐɏǾũ��q˭̡9ʐʥɏ	>	*�̴ŷ̌ǚ	X	+ɛ9̲�	Y	ƶ̺Rpɛ*`ʟțGʚƂ4

ùɢĢʟțʐʥ+4ʟțGɛƶ̺Ǥč4ƇP̪ňÐPqġ	> → �	4ɏǾũ� Boltzmann-Gibbs

�Ńħœƽɹ6 

            
! " = $%&(()/+

, -, / 	 
 

�+4[ G 	-Ć@	G	ū˟ɀ┊ɛ*`ùŷ`+ɛħœ4J	-ŋ—Rǰȇŋ4Y	-*`ƭ~ȇŋ4 

G	-˵*`Ƈùū˟ʟțʐʥɛƇǕɀ┊ǠQɛ͓×�Ī�̤�Ńƽɹş9²ÐPũ�̴�ƽɹ6 
\ J, R = ](^(_)/aHG																																																							21.133 

�+	R	-Ðʽ�ɇɛĠ˟ʟțʐʥɀ┊ǠQʚ4	\ J, R 	-˵Ġ˟ʐʥɛ̴�ƽɹ�ɏ@Ȥœ"

ȹɛġ1"ʥ˥Ĝ+ɛǸűɠʃ×4ðǾȳ§Ĝ+ɛ�NġŨ7ÙǭǕƱ�>Ģ�4Ƣɼ9*ʟ

țʐʥǹþÎ͕˝ĭ∞Ÿ̺ɛ�ġðʑ�ř²4¾Ð˥ʋ̴�ƽɹ	\ J, R 	çˀɏRp6 
b ≔ Y − J8 = −J	ln	\(J, R)																																												21.143 

�ʥ˥Ĝ；ɇŢř-̎ĕ͖�ˀɏʽ��+4�@ŋ—Rp	 Y 	ɛʥ˥ȳ§Ĝƽɹ4Ðɏ—pƽ

ɹɛ9˃Ţřǡƥī6 

! = !#	%& = 1
( ), + !	,-.(0)/3%& 

  
ũ�6 

! " = $!% − '(!)(
*

(+,
 

    
ɏǾÐũ��@ǩȿġʟțʐʥɛğƷʥ˥ȳ§ĜmŹ4�+±Ɨ±ƗĠ˟ʟțĜÃ̺�ġɛʃ

×ʟ�ȳ§Ĝɛȳ§ĜË̺� 

Panagis Liossatos220043”@ Eric Smith & Duncan Foley220083ɛɋˬŕɿ<P ƽȏ4

Mʶͪˮ”@ʥ˥ȳ§ĜɛĠ˟̌Ȩ�̴ʃ×ʟț`ɛȹ�ƶ6 

21.123 

21.153 

21.163 
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! "#, … , "& : = −* "+,-"+
&

+.#
 

  

�+4d	-ū˟ɀ┊ƶ4C', … , Cf	-Öū˟ɀ┊ƶĪŐɛǸɄ�q˭Öū˟ɀ┊—9�Ń4�Ǖ6 
8 1 d , … , 1 d : = 93dd																																																		21.183 

Äð˵ƽɹ�ǕÐ©Ŷ4ƥī�ɏęʐʥ	h�i	ʚƂɛʐʥȹ�ƶ-6 

! "# ∗ "% = ! "# + ! "% = −) "*+,-"*+
+

+./

*

*./
																								 

 

Cjk = CjA ∗ Ck
m																																																															21.203 

�+4n�o	��-ęʐʥh�i	+ɛū˟ɀ┊ƶ�q˭6 
CjA = 1 n																																																																			21.213 

	Ck
m = 1 o																																																																			21.223 

Ðũ6 
8 CA ∗ Cm = 8 CA + 8 Cm = −93d(no)																																					21.233 

ɏǾ4ʥ˥ȹǓčÁɋ�ËƂ< �ƶĜ̝ɹ4¾ù6 
Cj = 1f

jp' 																																																																21.243 

ʕǟǠQ ɛǓčṕͤ6 
max − Cj3dCjf

jp' 																																																									21.253 

 ͛P9*ʐʥ-g̤̓�̤́ͤ�ɇǕŷ̺-	X	ɛ̌ǚ4͕ �̴�ěù	d	ɲ!Ùʎþɛ	>	

**`ʟțGƈ+4�+6 
>' + ⋯+ >f = >																																																												21.263 

Cj Y^ = 1, n = 1, … , h.																																																			21.273 

�ř21.273+	Y	-̌ǚ�̴̺�ðǾG—̌ǚ�̴̺-	Y	ƞ*`ʟțGƶ̺©ç4ƥũŷ̌ǚ

-6 
>j Cj Y^ YA

jp' 																																																										21.283 

"�ĪŐɛʥ˥Ĝȹ¾-6 
8 C ≔ − >j Cj Y ln	Cj Y^

A
jp' 																																									21.293 

ƞǾÐǯƞʟț`+̌ǚ�̴ɛ!Ù4ĪŷGÌ	>	ɛ̌ǚ�̴–˔ʥ˥Ĝȹpɛ˥ʋ� 

�̤ʟͪ.1PÆɋˬƥīɛƢʒùŠJɯWÐƙʧÈķʼ》 Ī@ưʇ ġǕƚīŶž

1�ˀļ&͜æPǡ4ˍȊǜɛÈ。ʶǫůɛǜí、Oɛ�ǡī˂GʎĪɦɥȺƹɛ͕Ȉ¶ͫ�

̡!\Ş§úȭÈ<ȶɦF&ɛŰ̫Èķ4̠ņǡ<E̪F&ɛÈķ4PÆGÌ"̆ȾɛȘ¬ʽ

§�ƣɣ4̪˪ʸʣ�mŹ˔&ɛ͜æ-GʎɯW"ʟțņǡmŹȘ¬Ŷ4–9ǿɛj–<�Ɋ

̊ǅ"ɍF§ɛčŊă̿�7ĳǇ˹4Xʥ�&、Oɛʟț¬┊ŋ˕˚Ɗɩ4�Ɋʟț"ʽȨʐ

ʥ¬§ȭă�ȵʶ4ȶȯ�ɥȍ�Ďȵȅʅ²ɥʽȨùƬƪ<GʎƸ。ˀ 19 %ʗˁ 20 %ʗɍF

ʽ§ɛ–ǿçʟțɯWÈķɛÙ、47ņǡ<ĪúɊˀȵɍ┊ɛľčȝʷ"Ī�ʐʥŋ˕ɛɩý4

21.173 

21.193 
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ėʻGʎɛɍě��+4?Ȇ²ɬùƇǕȤģȅ`+ºɎȂgǓͫ4ĬæŌ̗͋̿4ʶ$Ǉ²Ĝ

żŶɛ4!ʽ̪̝{²ĜƄ²ĜdɎÂ͍47Ǉī˂�ɊËǎ�ɘːĤă©�Ȝŋ͛�¶�øú

ȋȫ²ʅɆẮͤɛy��ǯƞ02016-2022 Ō+õ?Ȇ²ɬłû�Ǧ"Èķ¤》͢Țƒâ1；

ɮ6�ɊȅoŢřǁɜ)Ļ4 ɟˁ 2014 ŌʽȨFɍɛ?Ȇ²ɬơƯ̺̜�ʕ 323 HÞ4 � 

ÀÒƼʗš�ʶ�+4ɬơƯŷ̺Ǔčɛõĥ-ƃõ4ŷ̺̜ 104 HÞ4º�Ɋ 29%�2015 Ō�

ɊɬơƯ̜� 362 HÞ4G—̜� 4.9 ÞɬơƯ�ƞ+ɥȍʟțƎǛɨɼ͌ÈŃɛ02050 Ō%ɒ

"+õʽȨķǖ1͢Ț6ùǙǡ 35 Ō�4�ɊʽȨȝ̋Şœĭ̩ǿ ͊7�Ɋ9ǺʽȨȝ̺̋ĭ

ù 2045 Ō̜�ƣ̟ 167 HÞȍŠ̺ɛĺp42ÛʪƁïˊ72015-2020 ŌʽȨȝ̺̋Ō—ă̿

1.6%72020-2050 Ōȁ 5 ŌɛŌ—ă̿Ʉ��- 1.2%�0.9%�0.5%�0.2%�0.0%�-0.2%7�Ɋ

²ɥʽȨȝ̋ĭù 2035 ŌĽÓ–~ͫ]ŋÑǘ4̜� 135 HÞȍŠ̺7Ù、4ɏ@ùʽȨÈķ

+ʽȨƱɄĭƙʧƧͫ4ō$�ɊʽȨȝ̋ʠǥ7ĭǁ̑Ȣȓ²4�Ɋ"ʽȨɠ�ɛƇǕ?Ȇ²

ɬơƯĭù 2030-2035 Ō̜�ĺp 410 HÞ4ōtǼă̿�ù�ɊȅoË²ɛʼ》 4）ʽ�ơ

Ƃ-%ɒÖõɛͧ˝Sª�ȵʶ4ĔaùǕƱ�į?Ȇ²ɬơƯɛÙ、lƙʟță̿49ɟǇ�

ɊĪʽȨ"ɆĂlƑưʇɛͧ˝ɗˏ�ðǾ4Ī@ɍFƽɹɨɼɛ̹˝Ŷù@�Ī@ʟț`Èķ

ðʑġ̺Ʀ̤ɛʽ§�ʶĪ@j–ʟță̿ɛðʑ–˔ġ̺ɨɼ4ʽČŇ­�ʇʵù ġưʇ、

�ǕĪ˥�ʟțʠǥŶ�ʐʥŶɛÃʴ4Mʶd�¾ʃ×ÐƙʧÈķÁ�Äǐ©ɳĜɛ�ʇ�  

1.4  g_S��D� 

ǚƸɛɨɼ�Ħ±ß6ɎɢĢƶƞĪɍFƽɹ–˔ïş�Ǧ4ƢɼʽȨȝ̋"ʟță̿2͂

ɛɠ�Ŷ�ǚƸɛɨɼ�Ħ�-�*ʁ）áɇ�ʄ?ʁĭ̪̝ĪÖĠ˟ʟțƶƞÆ�ǡȨɛ�Ǧ

Ȃ̗ĪĠ˟ʟțɍFƽɹ–˔ïş̞ʋ4ɫġɆďŋȔú´.˝ʟț`ɛ̌ǚF�ŝŶ�ōĪɍ

Fƽɹ–˔ʐƶƲſœ�Ǧ4P<ˣĢ͈ƶƞĪɍFƽɹïş�Ǧʠǧɛţê�ùʄ?ʁļdɛ

”ɪ�4ʄ�ʁ–9ǿĪʽȨȝ̋"ʟță̿–˔<ɠ�Ŷ�Ǧ"˨ˬ�ōùʄîʁ+-ɨɼd

�ŷʠ"Ǚǡķǖ� 
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2  ��a�3K!i 

2.1  ��a���~¢�� 

ǯƞ�Ƹ 1.2 +；̤4�˝ʑɛǫ�ɍFƽɹɛ；̜ŢřÐŷʠ-6 
! = b &, $, 45 = #&S$%45V																																																			22.13 

�+ʽȨȝ̋-ǚƸɛ.ͤ4ƇPɨɼ.˝ùʽȨ̌ǚÃƶƽ͛ķŖ�ðǾ4ǚƸɨɼƽǫ̑Ɏ

Giuseppe Di Vita220073Ƨ�ɛ�˝ʑǫ�ɍFƽɹËř�-ʊ²̞ʋ4q˭ʟț`+.˝ʽȨ

̌ǚ!±ß�ɍÁƹ6 
! = b &, ℎ, 3', 4u = #&S(ℎ3')%4uV																																													22.23 

-ʊ²�Ǧǹþ4q˭Ƹ+Ƈɨɼɛ�čʟț`-ğ�ʀ=łû4¾Ǖ6 
* + 0 + v = 1																																																																		22.33 

2.2  ��+^�©U��> 

ǚƸƶƞ̨ÉŔʧ Jaruwan Chontanawat220063Æ Stela Tsani220103Ƹ+ƽȏ��+4˲

ͪåǘɏ@ƶƞɛÐ，ÉŶʶɫġ- 1991–2013 Ō�Ƹ+Ãƶɛ¸]—ʥ9-ôġ̈:§ŋRȉ

Ʉɛʱyƶƞ4˶ʛÁĖƶƞÐ˞͇š�ÖÃƶɛɫġŔʧ Chien-Chiang Lee & Chun-Ping Chang

220073ɛƽȏ6ʴˏ�̆ŁRpȑ¬4ǚƸ̶ɎŌG—̈:§ŋRõ�ɍFŷp GDP d-F

�p	!4ŌG—̌ǚŢƂŷͥd-Ⱦ̇̌ǚ	&��+4-ȝ͍ðȉɄȑ¬"̪̆ʿʺʶī˂ɛ̈

:§Ë²ɛţê4G— GDP ̶ɎÉˀ%ɒ̼˔ World Development Indicators2WDI3+¸]-”

@ 2011 Ōôġ̈:§ŋRȉɄɛʱyƶƞ7�Ⱦ̇̌ǚ	&	ɛɫġ�ðʴˏ��ʥ˥ɛĈǝŶ4”

@¤ǘĜʵ Subhash Sharma & Dharmendra Dhakal2199434Farrokh Nourzad2200034Shyamal Paul 

& Rabindra Bhattacharya220043ʅŕɿɛƽȏ4̶ ɎĢ͈ŌG—̌ǚŢƂŷͥd-̌ǚě̺Oɋ�

Ģ͈ŌG—̌ǚŢƂŷͥ�̪̝%ɒ̼˔ WDI +̌ǚŢƂŷͥºõ�ɍFŷpȂg8"ŌG—

GDP –˔˥ʋ� 

�+4ʽȨ̌ǚ	4u	PŌG—ʽȨȝ̺̋+!Ð�ɍʽȨȝ̋ŷ̺	4j�Ð�ɍʽȨȝ̋ŷ̺

	4w��NʽȨȝ̋	4x2ç˥� 
4u = 	4j + 	4w + 	4x																																																												22.43 

ɏ@Ð，ÉƶƞɛǕ͋Ŷ4ǚƸĪÁĖƶƞ–˔P Ćɋ4Mʶũ�4j�	4w�	4xɛ̟[p6 

                                                             
7 ƶƞ̨ˀ World Bank4World Development Indicators4GDP per capita, PPP (constant 2011 international $)7ƶƞǡ

Ȩ6International Comparison Program database. 
8 ƶƞ̨ˀ World Bank4World Development Indicators4Gross capital formation (% of GDP)7ƶƞǡȨ6World Bank 

national accounts data, and OECD National Accounts data files. 
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4j = !Ð�ɍʽȨȝ̺̋	9	×	õ͈ÁȍRǰ	10																																	22.53 

4w = Ð�ɍʽȨɑ§Fp	11 ŷGÌ	12	 ×	ɑ§Rǰ																												22.63 

�NʽȨȝ̋.˝ɏǮɑ"ȇɑʚƂ4�`˥ʋƽȏɏ ř22.73；ɮ6 
4x = (ȇɑFp	13 +ǮɑFp	14)/ŷGÌ	×	ɑ§Rǰ																											22.73 

�+4ɑ§Rǰʥ˥- ；6 

 

� 2-1  }<Ep��4@�¦^W 

õĥ ŋ—ɑ̋2ʱy5µɌ、3 ƶƞŌ͋ 

Ȭč�C 21.515 2016 

©Ƙč 14.616 2014 

+õ 4.2517 2014 

ǁǚ 22.018 2011 

͝õ 22.719 2013 

kʮƻ 8.220 2011 

ʱõ 12.521 2012 

                                                             
9 ƶƞ̨ˀ World Bank4World Development Indicators4Energy use (kg of oil equivalent per capita)7ƶƞǡȨ6IEA 

Statistics. 
10 ƶƞ̨ˀ World Bank4Global Economic Monitor (GEM). 
11 ƶƞ̨ˀ World Bank4World Development Indicators4Electricity production from renewable sources, excluding 

hydroelectric (kWh); ƶƞǡȨ6IEA Statistics. 
12 ƶƞ̨ˀ World Bank4World Development Indicators4Population, total; ƶƞǡȨ6World Population Prospects7

Census reports7Eurostat: Demographic Statistics7Population and Vital Statistics Report (various years)7U.S. Census 

Bureau: International Database7Secretariat of the Pacific Community: Statistics and Demography Programme. 
13 ƶƞ̨ˀ World Bank4World Development Indicators4Electricity production from hydroelectric sources (% of total); 

ƶƞǡȨ6IEA Statistics. 
14 ƶƞ̨ˀ World Bank4World Development Indicators4Electricity production from nuclear sources (% of total); ƶ

ƞǡȨ6IEA Statistics. 
15 ƶƞ̨ˀ SA RESIDENTIAL Energy Price Fact Sheet (PDF). Origin Energy. 12 December 2016. 
16 ƶƞ̨ˀ Consultations prébudgétaires 2017-2018 - Ministère des Finances du Québec. 
17 ƶƞȨ@õĥʽȨĵ02013-2014 Ōœ�õɑ§U&RǰŻ�ɝʌ̪ƒ1� 
18 ƶƞ̨ˀ the Japan Times, Utilities have monopoly on power7ƶƞǡȨ the Agency for Natural Resources and Energy 
19 ƶƞ̨ˀ͝õɑ§�Õ- KEPCO - (Residential Service). 
20 ƶƞ̨ˀ Europe's Energy Portal4Energy Price Report. 
21 ƶƞ̨ˀ U.S. Energy Information Administration4Electric Power Monthly Average Retail Price of Electricity. 
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�̤õ͈ÁȍRǰ�ɑ§Rǰɏ¸9Ōœƶƞ̪̝ Consumer Price Index22ƥʋʶũ4\̡9ƽȏ

7Ù、ȝ͍<ȉɄȑ¬"̪̆ʿʺʶī˂̈:§Ë²ɛţê� 

Ùɋ4ǯƞƶƞǡȨPÆ˥ʋƽȏɛ!Ù4ǚƸĭɍȗƂǚÁĖƶƞŷʠĔ ；6 

 

� 2-2  }<Ep��4@8g�qQg 

õĥ ɍȗƂǚ 1 ɍȗƂǚ 223 Ǔ^ˎ̌ 1 Ǔ^ˎ̌ 224 

Ȭč�C 1468.925ǻy5ǔ 1530 ǻy5ǔ 2628026ʱy5Ō 2095 ǻy5ǔ 

©Ƙč 19.6227©y5、 1060 ǻy5ǔ 1743228ʱy5Ō 1430 ǻy5ǔ 

+õ 1.3829ʱy5、 460 ǻy5ǔ 192730ʱy5Ō 155 ǻy5ǔ 

ǁǚ 109031ǻy5ǔ - 1226932ʱy5Ō 1087 ǻy5ǔ 

͝õ 82033ǻy5ǔ - 1189734ʱy5Ō 563 ǻy5ǔ 

kʮƻ 366.335ǻy5ǔ 520 ǻy5ǔ 122236ʱy5Ō 127 ǻy5ǔ 

ʱõ 15.8437ʱy5、 880 ǻy5ǔ 1508038ʱy5Ō 960 ǻy5ǔ 

Ȓ62013 Ō©yĪʱy- 1.0342014 ŌǻyĪʱy- 0.75� 

                                                             
22 ƶƞ̨ˀ World Bank4World Development Indicators4Consumer price index7ƶƞǡȨ6IMFund. 
23 ƶƞ̨ˀ Guzi M. Estimating a Living Wage Globally[C]// Living out of stereotypes. 2014. 
24 ƶƞ̨ˀ Guzi M. Estimating a Living Wage Globally[C]// Living out of stereotypes. 2014. 
25 ƶƞ̨ˀ Wageindicator Foundation4Monthly living wages for typical families in high income countries compared 

with minimum wages and actual wages42016. 
26 ƶƞ̨ˀ Fair Work Ombudsman, Minimum Wages, Australian Government, retrieved 24 January 2016. 
27 ƶƞ̨ˀ Canada Without Poverty4A living wage: incomes that reflect actual costs of living42013. 
28 ƶƞ̨ˀ Government of Canada4Current And Forthcoming Minimum Hourly Wage Rates For Experienced Adult 

Workers in Canada. 
29 ƶƞ̨ˀ Anker R. Living wages around the world: A new methodology and internationally comparable estimates[J]. 

International Labour Review, 2006, 145(4):309-338. 
30 ƶƞ̨ˀ0Ǔ^ļ̌ˠġ1� 
31 ƶƞ̨ˀ Guzi M. Estimating a Living Wage Globally[C]// Living out of stereotypes. 2014. 
32 ƶƞ̨ˀ Guzi M. Estimating a Living Wage Globally[C]// Living out of stereotypes. 2014. ƶƞ̨ˀ Ministry of 

Health, Labour and Welfare, National List of Minimum Wages by industry42016. 
33 ƶƞ̨ˀ Guzi M. Estimating a Living Wage Globally[C]// Living out of stereotypes. 2014. 
34 ƶƞǡȨ Republic of Korea, Minimum Wage Commission. 
35 ƶƞ̨ˀ Monthly living wages for typical families in high income countries compared with minimum wages and actual 

wages7ƶƞǡȨ6Wageindicator Foundation . 
36 ƶƞ̨ˀ Government of Russia4The minimum wage will increase up to 7,500 roubles since July 1, 2016. 
37 ƶƞ̨ˀ Living Wage Calculator4Results from the 2016 Data Update. 
38 ƶƞ̨ˀ Georgia Department of Labor4Minimum Wage Change. 2013. 
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ɏ@ǚƸĪ@ɍF̝ɹɛ˨ˬǇ”@ʟțĜd-ɯWɻġɛ�Ķŕʆɛ”ǚ˧˰ʶ–˔ɛ4

7ĳǇ˹4ȁ*Gɛ”ǚɍȗ͕˝Ê�l͑�ðǾʨƙɍFÆƥ¬ʟță̿ɛ¯¬Ɛ~ù@G—

ƭ~"”ǚɍȗƂǚɛ�Ŀp2Min Huang420173�ðǾ4ǚƸ+̶ɎG—�õȄƭ~39"ɍȗ

ƂǚɛĿp˥ʋ¯¬Ɛ~	$��+4ɍȗƂǚ7Ùɋɏ¸9Ōœƶƞ̪̝ Consumer Price Index ƥ

ʋʶũ�ɏǾǯƞ�̤ɫɿɛƽȏ��ĪȬč�C�©Ƙč�+õ�ǁǚ�͝õ�kʮƻ�õ¯

¬Ɛ~	$ɛ–˔Yʋ� 

2.3  ��a�3K¡�ao��> 

Ƹ+Ī@ɍFƽɹɛɨɼ”@Ī+õ�ʱõ�©Ƙč�Ȭč�C�ǁǚ�͝õ"kʮƻ——

ɆďŋȔ 7 č.˝ʟț`、͂ŏ�ƶƞɛ�Ǧ�̪̝F�p	!4ʽȨ̌ǚ	4u4Ⱦ̇̌ǚ	&	ç¯¬

Ɛ~	$4î*.˝Ãƶ”@Ĕ ɍFƽɹPɤ̞ͅʋsïş�Ǧ6 
! = #	×	&S	×	$%	×	4uV																																																									22.83�

ōùɫġÖ.˝ÃƶɛÉpÛ4”@ř22.53+ɍFƽɹÉˀȵĪƶ4ũ�6 
} = *R + 0T + γU + �																																																											22.93�

�+6 
} = ln	(!)																																																																						22.93 

� = ln	(#)																																																																				22.103 

-–˔–9ǿɍFƽɹɛïş̞ʋ4ĪÖʐƶȈī4ōǯƞǤp、4īƶ- 0 ũ� �ƽɹ6 
!"
!# = 2 &' − #)' + +,' + γ.'/ ∙ (−)')

3

'45
= 0

!"
!+ = 2 &' − #)' + +,' + γ.'/ ∙ (−,')

3

'45
= 0

!"
!γ = 2 &' − #)' + +,' + γ.'/ ∙ (−.')

3

'45
= 0

!"
!/ = 2 &' − #)' + +,' + γ.'/ ∙ (−1)

3

'45
= 0

 

 

Mʶ–˔ɤ̞ͅʋ6 

                                                             
39 ƶƞ̨ˀ World Bank4World Development Indicators4Adjusted net national income per capita (current US$)7ƶƞ

ʟ%ɒ̼˔ Price level ratio of PPP conversion factor (GDP) to market exchange rate Ǭǽ. 

22.113 
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Ðũ�6 

    

!"# $ %, ', γ, ) = (,- − (%/- + '1- + γ2- + )))4
5

-67
 

 
Mʶũ�ɍFƽɹʐƶ�ƣɣĪP�ïş�Ǧʠǧ–˔ş9²Ćɋ4ũ�6 

!Ä = #′	×	&SÇ	×	$%Ç	×	4uVÇ����������������������22.163 

-˥ʋ�ùʕǟǠQ6 
	*′ + 0′ + v′ = 1.0																																																															22.173 

22.123 

22.133 

22.143 

22.153 
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¤Ƨ ɛɍFƽɹǫ�ʐƶ	#É6 
#Ç = #ÉÄ																																																																						22.183 

ǚƸĪř22.163–˔P ̖Ɲ6 
!Ä('×! = #ÉÄ('×	(#É×&	SÇ	×	$%Ç	×	4VÇ)																																							22.193 

ðǾÐũ6 
# = #É																																																																										22.203 

ʴˏ�Ƈɨɼ 7 *õĥɛʟțÈķɹœ4ǚƸͧzPʱõ-Ãʴ̶ɎP�ƽȏdïş�Ǧ4

ũ�6 

 

� 2-3  �4��a�k�� IM�flm  

ǫ�F�ŝŶ ɍȗƂǚ 1 ɍȗƂǚ 2 Ǔ^ˎ̌ 1 Ǔ^ˎ̌ 2 

*′ 0.476 0.453 0.457 0.451 

0′ 0.515 0.543 0.539 0.546 

γ′ 0.009 0.003 0.004 0.003 

 

�ǿʠǧʃ×͢ǘ4Ⱦ̇̌ǚ"¯¬Ɛ~Ȃƣ̟ 1:1�-Ƨͫ˥ʋɛ�ɫŶ"ʠǧɛɢĢŶ4ǚ

Ƹǯƞʠǧ–9ǿǬǽɏȁŌ_ƆƂǚɛË²ņǡɛrĿ6 
$Ç = $ − Ñ																																																																			22.213 

�+4Ñ-ɏƆɵƬ�Fɍɛ_ƆƂǚɛŌŋ—p4�`ɏ¸9ŌœƆɵƶƞ̪̝ House Price 

Index40 ƥʋ�ÁĖƶƞĔ 6 

 

� 2-4  }<Ep��4@�RQg 

õĥ ƆɵƬ�41 

Ȭč�C 754.2 ǻy5ǔ 

©Ƙč 538.0 ǻy5ǔ 

+õ 206.2 ǻy5ǔ 

ǁǚ 492.8 ʱy5ǔ 

͝õ 370.1 ʱy5ǔ 

kʮƻ 219.4 ǻy5ǔ 

ʱõ 497.9 ǻy5ǔ 

Ȓ62014 ŌǻyĪʱyȉɄ- 0.75� 

 

ʟ_ƆƂǚƶƞǬǽɛ¯¬Ɛ~ƶƞ̹ƼĪɍFƽɹ–˔ïş�Ǧ˥ʋ4ũ�ʠǧ"Ǭǽ¤ʠǧ

ɠȂ"ɋˬpǐ©ƣ̟: 

                                                             
40 ƶƞ̨ˀ OECD Analytical House Price database4Real house prices. 
41 ǻyƶƞ̨ˀ Wageindicator Foundation, 20147ʱyƶƞ̨ˀ NUMBEO, Cost of Living, 2016. 
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� 2-5  �4��a�k�� IM���RQglm  

 ɍȗƂǚ 1 ɍȗƂǚ 2 Ǔ^ˎ̌ 1 Ǔ^ˎ̌ 2 

*′ 0.479 0.457 0.458 0.458 

0′ 0.490 0.523 0.521 0.521 

γ′ 0.030 0.020 0.020 0.020 

 

ðǾ4ù Ƹ+ĪɆďŋȔú´�Nõĥɛïş�Ǧ+7fɎÖõ_ƆƂǚ–˔ǬǽÛɛɍȗƂ

ǚ˥ʋ� 

2.4  }<Ep����4@3K!i 

ǚĮ）ǯƞ 2.3 +ɫɿɛƽȏĪȬč�C�©Ƙč�+õ�ǁǚ�͝õ�kʮƻ–˔ïş�

Ǧ4ũ�P ʠǧ6 

 

� 2-6  u;#���a�k�� IM��lm  

 ɍȗƂǚ 1 ɍȗƂǚ 2 Ǔ^ˎ̌ 1 Ǔ^ˎ̌ 2 

*′ 0.806 0.537 0.455 0.683 

0′ 0.071 0.198 0.277 0.088 

γ′ 0.122 0.265 0.268 0.229 

 

� 2-7  %V;��a�k�� IM��lm  

 ɍȗƂǚ 1 ɍȗƂǚ 2 Ǔ^ˎ̌ 1 Ǔ^ˎ̌ 2 

*′ 0.821 0.645 0.640 0.734 

0′ 0.067 0.381 0.388 0.258 

γ′ 0.112 -0.026 -0.028 0.008 

 

� 2-8  �4��a�k�� IM��lm  

 ɍȗƂǚ 1 ɍȗƂǚ 2 Ǔ^ˎ̌ 1 Ǔ^ˎ̌ 2 

*′ 0.854 0.906 0.858 0.815 

0′ 0.113 0.062 0.109 0.133 

γ′ 0.033 0.032 0.033 0.052 

 

� 2-9  bg��a�k�� IM��lm  

 ɍȗƂǚ 1 ɍȗƂǚ 2 Ǔ^ˎ̌ 1 Ǔ^ˎ̌ 2 

*′ 0.505 - 0.468 0.505 

0′ 0.430 - 0.480 0.430 

γ′ 0.065 - 0.053 0.065 
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� 2-10  ¯4��a�k�� IM��lm  

 ɍȗƂǚ 1 ɍȗƂǚ 2 Ǔ^ˎ̌ 1 Ǔ^ˎ̌ 2 

*′ -0.005 - -0.003 0.034 

0′ 0.998 - 0.997 0.973 

γ′ 0.007 - 0.006 -0.007 

 

� 2-11  ��`��a�k�� IM��lm  

 ɍȗƂǚ 1 Living wage 2 Ǔ^ˎ̌ 1 Ǔ^ˎ̌ 2 

*′ 0.219 0.204 0.227 0.229 

0′ 0.285 0.267 0.293 0.298 

γ′ 0.496 0.528 0.480 0.476 

 

ǯƞ�̤ʠǧ+ǈɮɛÖõʟță̿ƚƶ�̴Ż�4ÐPč`ĭ�̤�õPƬƪ̌ǚ�-(ɲ!

Ùʎþ6G§þõĥ"̌Ȩþõĥ4ʱõ�+õ�ǁǚ�͝ õ-G§þõĥ4Ȭč�C�©Ƙč�

kʮƻP̌Ȩþʟț-.��+4ʱõ�ǁǚçkʮƻɛȾ̇̌ǚ"¯¬Ɛ~�̴�ǐ©ƣ̟ʅ

p�Ń�\"ǾÙ、4kʮƻ̌ǚ�̴�Ǖ�ɁȿŶ4ʽȨ̌ǚƚƶ̜ͫʕ 0.5�͝õùǚƸĪɆ

ďŋȔ 7 č.˝ʟț`ɛǲgɨɼ+Ǉë9�3P¯¬Ɛ~ņ¬�̲ʟță̿ɛõĥ4ǚƸƥȚ

̡9ɇ́"�õĥPƸ²�Ę4"ͫɳƎF&-ƬǪɛõĥF&ʠǥǕ�� 

2.5 3K�j]PG!i 

-̯}ɇ˔̆ŁȉɄĪ@Ȃ̗GȄɍȗȇŋFɍɛ˸ī4¤Ƹɏ@ǚƸ̶ɎŌG—̈:§ŋ

R GDP –˔ïş̞ʋ�\ʴˏ�̆Ł̈:§ǤčɛÉ�@łûh͕ŋ˕4PǾ-ƚǫɛʟță

̿ÐʽW"ɢĢʟță̿2͂ěù˸Ŀ4ƇPǚĮʠ̶ɎĢ͈ŌG— GDP42 –˔ïş̞ʋ–˔

ĪȂ��+4͍kʮƻPɍȗƂǚ 1 ʚƶƞs-ɍȗƂǚ–˔ïş�Ǧěù̗č˸ĿĊ4�N�

õƇũɛ̌ǚ�̴ƚƶ—”ǚlƙ!Ë�ù 9͆Ȁɛ�Ǧ+4ǚƸĭǯƞ̡9ʠǧĭÇňɇ́

!ʘ~�Ǧˆó�\̸̡ǐ©pũȒžɛǇ4ǯƞ	!	Épɛ!Ù4ƇũɍFƽɹɛŷʐƶ	#	ěù

̗čȑ¬�ǚƸǯƞP ƽȏ��fɎŌG—̈:§ŋR GDP "Ģ͈ŌG— GDP –˔˥ʋƇũ

ƽɹʐƶ	#Éɛʠǧ��ǦʠǧÈɇ4ǯƞ̈:§ŋR GDP "PG—Ģ͈ GDP ƶƞ–˔˥ʋƇũ

ɍFƽɹǫ�ʐƶƇũʠǧĪȂ4ȑ¬ˆóǐĮ4ƇũʠǧǐV� 

 

� 2-12  }<Ep��4@8
�6¥�$E� GDP���a�k��^ 

õĥ ɍȗƂǚ 1 ɍȗƂǚ 2 Ǔ^ˎ̌ 1 Ǔ^ˎ̌ 2 

Ȭč�C 403.8 1550.2 1659.5 1281.1 

©Ƙč 1246.6 933.6 920.0 1031.5 

                                                             
42 ƶƞ̨ˀ World Bank4World Development Indicators4GDP per capita (constant 2010 US$)7ƶƞǡȨ6International 

Comparison Program database� 
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�� 2-12     

õĥ ɍȗƂǚ 1 ɍȗƂǚ 2 Ǔ^ˎ̌ 1 Ǔ^ˎ̌ 2 

+õ 4.02 5.03 4.06 3.45 

ǁǚ 1375.0 - 992.0 1370.0 

͝õ 25.1 - 24.3 13.1 

kʮƻ 466.9 512.2 433.0 438.4 

ʱõ 303.7 162.5 168.7 168.6 

 

d-ĪȂ4 ͛”@ŌG—Ģ͈ GDP Ī@ɍFƽɹʐƶ–˔ɠÙĆɋ4ǡYʋÖõ!ÙɍȗƂ

ų̈̌p ɛǫ�ʐƶ6 

 

� 2-13  }<Ep��4@8
?® GDP���a�k��^ 

õĥ ɍȗƂǚ 1 ɍȗƂǚ 2 Ǔ^ˎ̌ 1 Ǔ^ˎ̌ 2 

Ȭč�C 462.2 1860.8 2007.4 1514.3 

©Ƙč 1376.4 1046.6 1031.7 1149.2 

+õ 3.44 4.40 3.49 2.62 

ǁǚ 1648.5 - 1189.1 1642.5 

͝õ 18.2 - 17.7 9.61 

kʮƻ 265.6 253.6 221.5 219.3 

ʱõ 299.1 160.1 166.1 166.0 

 

ǚĮ）ùĪ@ƶƞ�ǦʠǧɛV«Ǖ9ġɛƠƨɛ”ɪ�4”@ʠǧɛÐÃʴœʈ̨̗Vʠ

ǧ4ōP̌Ȩþ"G§þõĥĭɆďŋȔú´.˝ʟț`–˔�ʎ"ĪȂ� 

 

� 2-14  }<Ep��§t74@��a�k�� IM�k��^ 

õĥ #É *′ 0′ γ′ 

Ȭč�C 1550.2 0.806 0.071 0.122 

©Ƙč 1246.6 0.821 0.067 0.112 

kʮƻ 443.0 0.227 0.293 0.480 

 

MP�ʠǧ+ÐPɡ�4ǚƸ+�*̌ȨþõĥʽȨ̌ǚ"¯¬Ɛ~ɛ�̴Ȃg—ʕ- 2:147

ĳǇ˹ʽȨ̌ǚùɍFŷp+Ȃ¯¬Ɛ~�Ǖǐčɛ̃ɃRp��*õĥ+4kʮƻ"Ȭč�C

ç©Ƙč(õɕǕ!Ù——"¯¬Ɛ~çȾ̇̌ǚɠȂ4�ʽȨ̌ǚ�̴ºɍFŷp+ɛ.˝Ƃ

��ȵʶȬč�C�©Ƙč̠Ǉ.˝PȾ̇̌ǚȒ~"ʓɶǡƬƪʟță̿�  
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� 2-15  }<Ep���$74@��a�k�� IM�k��^ 

õĥ #É *′ 0′ γ′ 

+õ 4.06 0.858 0.109 0.033 

ǁǚ 992.0 0.468 0.480 0.053 

͝õ 24.3 -0.003 0.997 0.006 

ʱõ 303.7 0.479 0.490 0.030 

 

ɠÇɛ4ǚƸ+î*G§þõĥ¯¬Ɛ~�ȂʽȨ̌ǚùɍFŷp+ºǐ̴ͫȂ��+4ǁǚ"

ʱõʟț�̴ǹřɠ[4Ⱦ̇̌ǚ"¯¬Ɛ~̴Ȃ—˕�ȵʶ4+õ�"； 2-13 +Ȭč�C�©

Ƙčɠ[4�ʟță̿Ǥči̍@Ⱦ̇̌ǚ�͝õ�"�̤�õ—!Ù4!ʃ×9˃ˠŨ——�

õĥɍFŷpɛă̿�3�̲i͚¯¬Ɛ~ǡƬƪ4ō$Ⱦ̇̌ǚ̴Ȃƣ̟@͔�P�ʠǧ!I

-JÛɋˣÖõʟțʠǥƧh<ʟƶƞͪˮũ�ɛɋˬiƞ4̠ġ̺ɛɫġ<ʽȨ̌ǚ"ʽȨȝ

̋ĪÖõʟță̿ţêɛ̹˝ɹœ4ō- Ƹ–9ǿɛƢʒƧh<ɋˬ”ɪ� 

 -–9ǿƢɼɍFƽɹǫ�ʐƶɛž14ǚƸĭ�ƸƇũǫ�ʐƶ"õĥɍFƱɄsĪȂ�

ɏ@ƶƞɛǕ͋Ŷ4ǚƸ̶ÉɆďŋȔ�*õĥɛ˥ʋʠǧ–˔ĪȂ��+4õĥɍFƱɄ̶Ɏ

ȁļ、̈:§ŋR GDP43ǡ˕̺�Ùɋ4̡9�Ǧ�-̌Ȩþ"G§þ(ʎõĥķŖ4ōŷʠĔ

 6 

 

� 2-16  }<Ep��§t74@��a�k��^�4@��\|An� 

õĥ #É õĥɍFƱɄ 

Ȭč�C 1550.2 55.87 

©Ƙč 1246.6 50.29 

kʮƻ 443.0 19.70 

 

̌Ȩþõĥ；ǰ+ǈɮɛɍFƽɹǫ�ʐƶ"ɍFƱɄáǽɠ��  

 

� 2-17  }<Ep���$74@��a�k��^�4@��\|An� 

õĥ #É õĥɍFƱɄ 

+õ 4.06 - 

ǁǚ 992.0 43.77 

͝õ 24.3 32.31 

ʱõ 303.7 67.32 

 

ʶùG§þõĥɛɍFƽɹǫ�ʐƶ"õĥɍFƱɄĪȂ；+4̡9ˠŨ¿ō!。ǈ4̠pũ–

                                                             
43 ƶƞ̨ˀ The Conference Board, GDP per hour worked7ƶƞǡȨ6The Conference Board Total Economy 

Database. 
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9ǿƢɼ�ɏ@ǁǚɯW̿ǘěù©ɉ̝¯ɇ́2ś¨ǣ4201034Ðʽī˂õȄƭ~̝ͫY˥�

ǚƸı˲ɠŐĭõȄƭ~��5Pʐƶ 0.540.7541.2541.5 –˔˾Ʒ4ō–˔ʠǧ�Ǧ"ĪȂ�

Ùɋ4Ī@ɍȗƂǚɛ̝^Y˥7>Ðʽţê˥ʋ�ɫŶɛÍ9ðʑ2�Ȼǵ & ǢŬƉ4201034

ðǾ �˥ʋùõȄƭ~!ËɛŻ� ĭɍȗƂǚ��5Pʐƶ 0.540.7541.2541.54ō̹Ƽ–

˔ïş�Ǧ4"ʠǧĪȂ�ǓÛ4ÙɋĪ¯¬Ɛ~˥ʋʠǧ–˔ɠ[ɛ˾Ʒ4ũ�ʠǧĔ ；6 

 

� 2-18  bg��a�A'&T�-(�]PG!i 

õĥ #É *′ 0′ γ′ 

$′ 992.0 0.468 0.480 0.053 

$′20.50*	$3 1484.6 0.464 0.443 0.093 

$′20.75*	$3 1143.8 0.467 0.469 0.067 

$′21.25*	$3 903.6 0.468 0.485 0.047 

$′21.50*	$3 844.4 0.468 0.489 0.043 

$′20.50*õȄƭ~3 4205.2 0.530 0.177 0.293 

$′20.75*õȄƭ~3 1573.5 0.503 0.416 0.081 

$′21.25*õȄƭ~3 751.1 0.448 0.508 0.043 

$′21.50*õȄƭ~3 621.2 0.436 0.525 0.039 

$′20.50*ɍȗƂǚ3 630.3 0.420 0.535 0.045 

$′20.75*ɍȗƂǚ3 788.4 0.443 0.510 0.048 

$′21.25*ɍȗƂǚ3 1258.7 0.495 0.444 0.061 

$′21.50*ɍȗƂǚ3 1617.3 0.523 0.401 0.076 

 

M�̤ʠǧ+ÐPɡ�4ŋ—ˎ̌ȇŋɛnƶË²ĪɍFƽɹǫ�ʐƶǕ9ġɛţê�ùƷ

`ļ̝̌ͫɛŻ� 4ǫ�ʐƶr^7ʶùƷ`ļ̝̌^ɛŻ� 4ǫ�ʐƶ�rͫ�ðǾǚƸ

ƥȚùǁǚɍFƽɹɛïş�Ǧ+Ðʽěùŋ—ˎ̌r^ɛŻ��Šȵ4ǁǚɍFƽɹǫ�ʐƶ

7Ðʽ"ȉɄrĿǕ�4ǚƸĪ̡9ðʑǍ!s–9ǿ˨ˬ� 

ĭ�̤ïşʠǧʡö4ʽČǐ©ɟ˟ɛ˟ȚÖɍF˝ʑ" GDP ͏、͂ɛË²6 
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5 2-1  u;#���a�3K!i�j 

 

 
5 2-2  %V;��a�3K!i�j 
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5 2-3  ��`��a�3K!i�j 

 

 
5 2-4  �4��a�3K!i�j 
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5 2-6  ¯4��a�3K!i�j 
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5 2-7  �4��a�3K!i�j 

 

2.6 g�B� 

Cobb8Douglas ɍFƽɹʽČƧh9*�̚Ġ˟ʟțĜ+Ś̏ʟță̿̃Ƀðʑ̹˝Ŷɛɋ

ˬǱǨ4±Ɨ̌ǚʓɶ�G§̌ȨɛƐ~�ʽȨȝ̋�PÆʟțÈķɹœʅðʑ��F�ŝŶ

ÐO；ŷF�Ī@Ö*ɍF˝ʑÈɍË²ɛÇŐʽ§4ðǾ̠Çǆ<9*ʟț`ɛÈķÀÒ"

ɇɀ� 

ǚʁ̪̝ĪÖĠ˟ʟțƶƞÆ�ǡȨɛ�Ǧ"Ȃ̗4ĪĠ˟ʟțɍFƽɹ–˔<ïş̞

ʋ4ɫġ<ɆďŋȔú´.˝ʟț`4±Ɨʱõ�+õ�ǁǚ�͝õ�©Ƙč�kʮƻ�Ȭč

�Cɛ̌ǚF�ŝŶ�ɨɼÈɇP��*õĥʽǯƞʽȨF�ŝŶč`�-̌Ȩþõĥ"G§

þõĥ(ʎ�̌Ȩþõĥ+±ƗȬč�C�©Ƙč�kʮƻ4�ʽȨ̌ǚǫ�F�ŝŶ��-

0.122�0.112�0.4807G§þõĥ+±Ɨʱõ�+õ�ǁǚ�͝õ4�ʽȨ̌ǚǫ�F�ŝŶ�

�- 0.033�0.053�0.006�0.030� 

ō$ĪɍFƽɹǫ�ʐƶ–˔<Ʋſœ�Ǧ4Èɇŋ—ˎ̌ȇŋPÆȉɄɛnƶË²Īɍ

Fƽɹǫ�ʐƶǕ9ġɛţê�ʶɍFƽɹǫ�ʐƶŧēúÇǆ<Ö*õĥɛʟțÈķɹœ4

Ȭč�C�©Ƙč�ǁǚ�ʱõ�kʮƻ�͝õ�+õɛɍFƽɹǫ�ʐƶ��- 1550.2�

1246.6�992.0�443.0�303.7�24.3�4.06� 
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3  �ts¦��r9¬ 

3.1  ~¢8� 

ù�̤ʠǧ+ÐPɡ�ɆďŋȔ.˝̌ȨþõĥÖõõ�ɍFŷp+ʽȨ̌ǚ�̴Ȃg̗

ͫ7ʶG§þõĥùʽȨ̌ǚƽ͛�̴Ȃg^@ 10%�7ĳǇ˹4Ī@Ȭč�C�©Ƙč�kʮ

ƻ�õ4ʽȨȝ̋ɛă̿Ī@ŷF�pă̿ɛ¢ȭͫ@Ùʅă̿Ī@+õ�ǁǚ�͝õ�ʱõî

õõ�ɍFŷpɛj–dɎ� 

ǚƸŚˤ+Ƨ�6ùʟțĜͣ“+ Stela Tsani220103ĪŅʾ�John Kraft & Arthur Kraft219783

Īʱõ�Umit Erol & Eden Yu219903Īǁǚ�Dennis Hwang & Burel Gum219913" Hao-yen Yang

220013ĪÑȧ�Yemane Wolde-Rufael220043Ī�Ȝ�PÆ Jaruwan Chontanawat220063ʅĜ

ʵĪ 30 *ʟ×ʚʜƂãõç 78 *͙ʟ×ʚʜƂãõʅɛɨɼ4ŀʟŕɿƂȸɛ˥ʋõĥʽȨȝ

̋"ʟță̿ɟƣðǧ�ʐɛƽȏ4ō$ċǺ̪̝ƶƞͪˮˮ。<̡9ðǧ�ʐɛěù�ǚƸ̞

ʋʠǧ"̡9Èɇɠʠ×4fMġ̺ɛˢœɋˣɠ�ʽȨưʇĪÖõʟțɛţêɹœƂ-Ðʽ�

̡9ʠǧMĠ˟ʟțĜˢœĪưʇɛ ġƧh<ƶƞɶʓ� 

3.2  ��M�� 

ùʄ?ʁɨɼʠǧɛ”ɪ�4ǚʁ）̶É%ɒ̼˔ 1971-2013 Ō͂G—ŷʽȨȝ̋"G—

GDP ɛƶƞ4Ī@ŷʽȨȝ̋"ʟță̿ɛɠ�Ŷ–˔–9ǿɨɼ4ƇũʠǧĔ 6 

 

� 3-1  N�ts¦��r9¬���^ 

õĥ ɠ�ʐƶ 

Ȭč�C 0.941 

©Ƙč 0.609 

+õ 0.994 

ǁǚ 0.927 

͝õ 0.992 

kʮƻ 0.604 

ʱõ -0.389 

 

Ī�；ʠǧ–˔�ǦÐPũ�9 ʠˬ6MõĥɛʟțÈ̜ɹœǡɡ4õĥÈķɹœ̐ͫ4�ʽ

Ȩȝ̋"ʟță̿ɛɠ�Ŷ̐Ŝ�Ù-̌Ȩþõĥ4Ȭč�CʽȨȝ̋"ʟță̿ɠ�ʐƶ̜ͫ

0.9414ʶ©Ƙč"kʮƻ̡9ɠ�ʐƶIǕʕ 0.6�Ù、ʠ×ʽȨ̌ǚ̴Ȃʠǧǡɡ6Ȭč�C

"©Ƙčʟță̿+ʽȨ̌ǚɛ̃ɃɹœIǕʕ 12%ĽÓ4ʶkʮƻʽȨ̌ǚ̴Ȃ�̜ͫ 48%�

ðǾ4ʩ×ĪȂǡɡ4ù̡�*̌Ȩþõĥ+4ĪŷʽȨȝ̋�Ǖ͋ dɎɛɠ�ưʇĭĪ@©

ƘčɛţêǓ^�Ùɋ4͝õʽȨ̌ǚùʟță̿+̴Ȃ!̒ 1%4ǁǚ"ʱõʽȨȝ̋"ʟț

ă̿2͂ɛɠ�ʐƶÄɠĪ̗^4ðǾù�̤î*G§þõĥ+4+õʽȨưʇĭĪ�ʟță̿
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Fɍǐͫţê�ʶùɆďŋȔ.˝ʟț`+4ʱõǇë99*ŷʽȨȝ̋"ʟță̿áɇ̂ɠ�

ɛõĥ47ĳǇ˹�ʟță̿Ī@ʽȨ̌ǚȌǕi̍Ŷ�ʱõʟță̿"ŷʽȨȝ̋2͂ɛ̂ɠ

�4·Ù—˕ɛȾ̇"G§̌Ȩʠǥ4�ÙdɎFɍ<õĥÐƙʧÈķɛʟțǹþ�̡9ʠˬÐ

ùʱõ 1960 Ōˁ 2013 ŌɬơƯË²̑°+ũ�½ˮ6 

 

 

5 3-1  �4 1960� 2013F�Y[44-(d� 

 

ǯƞ World Bank ɛÀÒƶƞǈɮ4ʱõù 2013 ŌɬơƯŷ̺ŀʟ�3ï� 1960 Ōȇŋ�ðǾ4

©Ƙčçkʮƻ(õʟță̿"ŷʽȨȝ̋ɛ^ɠ�Ŷ4PÆʱõʟță̿"ŷʽȨȝ̋ɛ̂ɠ

�ɇ́Ðʽ"õĥF&ʠǥ"ʽȨȢȓ²Ǖ��@ǇǚƸʠ×õĥÐ�ɍʽȨă̿̑°"G—

GDP ɛɠ�Ŷɨɼı˲Ī̡9ɂŽ–˔ͪˮ6 

 

� 3-2  .���ts���r9¬���^ 

õĥ ɠ�ʐƶ 

Ȭč�C -0.157 

©Ƙč 0.426 

+õ 0.989 

ǁǚ 0.257 

͝õ 0.854 

kʮƻ 0.215 

ʱõ 0.861 

                                                             
44 ƶƞ̨ˀ World Bank4World Development Indicators4CO2 emissions (metric tons per capita). 
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�+ʱõÐ�ɍʽȨȝ̋Ī@ʽȨ"ʟță̿ɠ�Ŷʠǧɛţê̗-。ǈ�ȵʶ4©Ƙč�kʮ

ƻ(õʽȨȝ̋"ʟță̿ɠ�Ŷɛţêðʑ̠ŦǐȠ~ɛɨɼ�ǯƞõĥʽȨȝʷƶƞǡȨɛ

ˣ̷454ǚƸƥȚɏ@ɍF"ȝʷ2͂ɛĿp4ʽȨ�Ìõɛɠ�ʐƶWɠĪ̗^4�+PȬč

�C�©Ƙč�ʱõ�kʮƻî*È̜õĥ-ͧǕ̗ͫɛʽȨ�Ì̺�ǯƞʽȨȝ̋"ʽȨ�Ì

̺2͂ĿpYʋʽȨF�p4Mʶ"ÖõG— GDP –˔ɠ�Ŷ˥ʋ4ƇũʠǧĔ 6 

 

� 3-3  �t����r9¬���^ 

õĥ ɠ�ʐƶ 

Ȭč�C 0.975 

©Ƙč 0.695 

+õ 0.991 

ǁǚ -0.343 

͝õ 0.939 

kʮƻ 0.982 

ʱõ -0.922 

 

MʠǧÐPɡ�.˝ʽȨ�Ìõ+Ȭč�C�kʮƻɛɠ�ʐƶʠǧƶp。ǈƧͫ4©Ƙč7Ǖ

9ġƧͫ7ɠÇɛ4͝õͫœi̍@ʽȨ–Ì4ĭ�ʽȨ–Ì̺ʘ~ʴ̺¾ũ�ǐV˥ʋʠǧ�

ʽȨ�Ìõ"–Ìõ4G§þõĥ"̌ȨþõĥŢƂďŋȔʟț÷ɛʟțB：Ŷ4j–ŷ`ʟț

ă̿�Ù、4Ȭč�C�+õ�͝õ�kʮƻʽȨFp"ʟță̿ɠ�ʐƶ—̜ 0.9 P�4ʶʱ

õ"ǁǚʽȨFp"ʟță̿áɇ̂ɠ��̡9ʠǧ�9Ǻˮ。<ǁǚ�ʱõùʟțʠǥ�ɛɠ

[Ŷ4PÆ�ʟță̿Ī@ʽȨ̌ǚɛ^i̍Ŷ� 

d-%ɒǓčɥȍɍFõ294ʱõƕǕ̗ͫɛʽȨvć4¿ù�ʟțʠǥ+ĪʽȨ̌ǚ�

Ǖ̗^ɛi̍Ŷ2ƽĮʱ & ͉。͗420113�ǚƸƥȚ̡9ĪʽȨ̌ǚɛ^i̍Ŷ!I"�ċy

²ɛʽȨưʇǕ�2ĉɿŋ4200534·Ùõĥ¯¬Ɛ~"Ⱦ̇̌ǚ2͂ɛ—˕Ŷ4ÐʽǡȨ@Ǖ

Ʊɛ˭˥ʟț2ɅǗ�420063� 

ĭ�̤ŷʽȨȝ̋ŷ̺�Ð�ɍʽȨȝ̋ŷ̺�PÆʽȨFpɛƶƞ�Ǻǯƞ、͂ŏ�ʡö4

ũ�ÖõʽȨȝ̋" GDP ɛă̿ǏʙĔ 6 

 

                                                             
45 ƶƞȒˣ6Energy use refers to use of primary energy before transformation to other end-use fuels, which is equal to 

indigenous production plus imports and stock changes, minus exports and fuels supplied to ships and aircraft engaged in 

international transport. 
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5 3-2  u;#�1�ts¦N«��r9¬��M!i�j 

 
 
 

 
5 3-3  %V;1�ts¦N«��r9¬��M!i�j 
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5 3-5  �41�ts¦N«��r9¬��M!i�j 
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3.3  �j�!i 

ǚĮ）ĪÖõʽȨ̌ǚ.˝ȿŤ–˔�Ǧ�̌ ȨþõĥʽȨ̌ǚɛă̿Ī@ŷF�pă̿ɛ

¢ȭɠĪ̗ͫ4�+Ȭč�C"©Ƙčʟță̿+ʽȨ̌ǚ̴Ȃkʮƻǐ^4ȵʶȬč�C¿Ȃ

©Ƙč"kʮƻɛʽȨȝ̋"ʟță̿ɠ�ʐƶǐͫ�ðǾʩ×ǡɡ4̡�*̌Ȩþõĥ4Īŷ

ʽȨȝ̋�Ǖ͋ dɎɛɠ�ưʇĪkʮƻ"Ȭč�CWFɍ̗čţê4ʶĪ@©Ƙčɛţêɠ

Ī̗Į�Ù、4ʽȨ̌ǚ"ʽȨȝ̋Ī+õ�ǁǚ�͝õ�ʱõîõõ�ɍFŷpɛdɎj–d

ɎƷ`̗^�͝ õʽȨ̌ǚùʟță̿+̴Ȃ!̒ 1%4ƇPɠ�ưʇĪ�ţêǓĮ��++õ�

ǁǚ�͝õŷʽȨȝ̋"ʟță̿ɠ�ʐƶ—̜ͫ 0.9 P�4ȵʶǁǚçʱõȾ̇̌ǚ"¯¬Ɛ

~̴Ȃ—˕�ʩ×Ȃ̗4ɏ@ǐ^ɛ¯¬Ɛ~Tͥ4+õʽȨưʇÇʶWĪʟță̬̿Ƃɛǐͫ

ţê�ȵʶʱõ"�N�õɠȂ4�ʟțʠǥĪ@ʽȨ̌ǚɛȌǕi̍Ŷ��ʟță̿"ŷʽȨ

ȝȝ̋2͂ɛ̂ɠ�4PÆ—˕ɛȾ̇"G§̌Ȩʠǥ4�ÙdɎFɍ<õĥÐƙʧÈķɛʟț

ǹþ��+4ʱõd-ʽȨv̺̗ͫɛõĥ294�ʟță̿"ŷʽȨȝ̋ɛ̂ɠ�ɇ́"õĥ

F&ʠǥ"ʽȨȢȓ²Ǖ��ȵʶ4©Ƙč"kʮƻ(õɏ@ʽȨ�Ì4ʽȨȝ̋"ʟță̿ɠ

�Ŷɛ˥ʋʠǧ"ʽȨFp"ʟță̿2͂ɛɠ�ʐƶ2͂Ǖ̗čĿŗ�ɠĪŐɛ4͝õʟ�ʽ

Ȩ–Ì̺–˔˥ʋV²¾ũ�ǐVʠǧ�ʽȨ�Ìõ"–Ìõ4G§þõĥ"̌ȨþõĥŢƂď

ŋȔʟț÷ɛʟțB：Ŷ4j–ŷ`ʟță̿�ʱõ"ǁǚùʟțʠǥ�ɛɠ[Ŷ4PÆ�ʟț

ă̿Ī@ʽȨ̌ǚɛ^i̍Ŷ—`ɇ�˭˥ʟțɛə̥�̡9ʠǧ7–9ǿɛ`ɇ<ɠ�ưʇɛ

˾ƤĪ@õĥʟțʠǥ�̴PÆõȄƭ~ɛ̹˝ž14ōÐP-ɠ�ưʇɛ ġƧhɋˬɶʓ� 

ǯƞP�ʠǧ�Ǧ4ũ�P ʠˬ6ɆďŋȔú´.˝ʟț`+õĥÈķɹœ̐ͫ4�ŷʽ
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Ȩȝ̋"ʟță̿ɛɠ�Ŷ̐Ŝ7Ç24õĥÈķɹœ͏ɣÐ�ɍʽȨȝ̋"ʟță̿ɛɠ�Ŷ

ɛă̿ʶƧͫ�-–9ǿͪˮ̡9ʠˬ4ǚƸ̶É%ɒ̼˔ 2013 ŌɬơƯ"G—̈:§ŋR GDP

ƶƞ4ʡ ɬơƯŞœ2ȁ¸]õ�ɍFŷpƇņǡɛɬơƯ̺3"G— GDP �ʐö: 

 

 

5 3-9  �Y[JG��6 GDP��5 

 

ù�ö 3-9 +ÐPɡ�4ɬơƯŞœ"G— GDP 2Ȃ̐^ɛõĥ4ʟțÈķɹœ̐ͫ�̡9ʠǧ

–9ǿ½ˮ<P�˨ˬɛʠǧ� 

 MʱõʽȨȝ̋ɛʠǥǡɡ4�č̺fɎÐ�ɍʽȨPÆ͞Ĺȅ!I-ʟță̿Ƨh¬§4

Ù、̠͊^<?Ȇ²ɬơƯŞœ�ǯƞȾɋ²ĜPÆ²ļȳ§ĜÐʋũɬ�ɐȴç6̵ɛȺȲp6 

 

� 3-4  ���x�
ª�yv� 

Ⱥƹɲʎ ɬ ɐȴ 6̵ 

ȺȲp 110.5 kJ/mol 890.3 kJ/mol 1366.8 kJ/mol 

 

ÈķÐ�ɍʽȨÐņ¬ǐċĳ&4�ă©ɛƂǚ7ÐPMă©ɛȺpũ�̲�：u47Ǉ(��

ʱɛɴħ� 

3.4  g�B� 

ǚʁĪŷʽȨȝ̋"ʟță̿–˔<ɠ�Ŷ�Ǧ�ʠǧ；。4ɆďŋȔú´.˝ʟț`ŷ

ʽȨȝ̋"ʟță̿ɛɠ�Ŷ͏ÖõʟțÈ̜ɹœɛ¶ͫʶ͊^4̡9ʠˬ"ʟțĜͣ“Ī@
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�ɊɚbõĥɛÀÒɨɼÈɇǕ̗ͫɛ9˂Ŷ�Í9ƽ͛4ǚʁÈɇõĥÈķɹœ̐ͫ4�Ð

�ɍʽȨȝ̋"ʟță̿ɛɠ�Ŷ̐Ş� 

ǯƞɬ�ɐȴç6̵ɛȺȲpÐPƥũ4Ƨͫ͞ĹȅPÆÐ�ɍʽȨɛŖÈ"fɎÐP-

ʟță̿Ƨh¬§4ņ¬ǐċɛĳ&4͊^<?Ȇ²ɬơƯŞœ��ă©ɛƂǚ̠ÐPMă©

ɛȺpũ�̲�：u� 
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4  �¢�Ce 

4.1  �¢ 

213ʄ?ʁ̪̝ĪÖĠ˟ʟțƶƞÆ�ǡȨɛ�Ǧ"Ȃ̗4ĪĠ˟ʟțɍFƽɹ–˔<ï

ş̞ʋ4ɫġ<ɆďŋȔú´.˝ʟț`4±Ɨʱõ�+õ�ǁǚ�͝õ�©Ƙč�kʮƻ�

Ȭč�Cɛ̌ǚF�ŝŶ�ɨɼÈɇP��*õĥʽǯƞʽȨF�ŝŶč`�-̌Ȩþõĥ"

G§þõĥ(ʎ�̌Ȩþõĥ+±ƗȬč�C�©Ƙč�kʮƻ4�ʽȨ̌ǚǫ�F�ŝŶ�

�- 0.122�0.112�0.4807G§þõĥ+±Ɨʱõ�+õ�ǁǚ�͝õ4�ʽȨ̌ǚǫ�F�

ŝŶ��- 0.033�0.053�0.006�0.030� 

223ɍFƽɹǫ�ʐƶŧēúÇǆ<Ö*õĥɛʟțÈķɹœ4Ȭč�C�©Ƙč�ǁ

ǚ�ʱõ�kʮƻ�͝õ�+õɛɍFƽɹǫ�ʐƶ��- 1550.2�1246.6�992.0�443.0�

303.7�24.3�4.06� 

233ĪɍFƽɹǫ�ʐƶ–˔<Ʋſœ�Ǧ4Èɇŋ—ˎ̌ȇŋPÆȉɄɛnƶË²Īɍ

Fƽɹǫ�ʐƶǕ9ġɛţê� 

243ǚƸĪŷʽȨȝ̋"ʟță̿–˔<ɠ�Ŷ�Ǧ�ʠǧ；。4ɆďŋȔú´.˝ʟț

`ŷʽȨȝ̋"ʟță̿ɛɠ�Ŷ͏ÖõʟțÈ̜ɹœɛ¶ͫʶ͊^4̡9ʠˬ"ʟțĜͣ“

Ī@�ɊɚbõĥɛÀÒɨɼÈɇǕ̗ͫɛ9˂Ŷ�Í9ƽ͛4ǚʁÈɇõĥÈķɹœ̐ͫ4

�Ð�ɍʽȨȝ̋"ʟță̿ɛɠ�Ŷ̐Ş�̡9ɇ́ÐP̪̝!ÙȱʎçɬɛȺp!Ùũ�

ŧēɛ˴̷� 

4.2  Ce 

ǚƸʠˬ-ˣ�ĔaùǕƱ�į?Ȇ²ɬơƯɛÙ、lƙʟță̿——̡9�ɊʽȨ"Ɇ

ĂlƑưʇɛͧ˝́ͤƧh<ɋˬɶʓ4PÆ–9ǿƢʒƽÜ�ùƶƞ�Ǧ̝ɹ+ÈɇȾ̇̌

ǚ"¯¬Ɛ~pũ–9ǿɛƢɼ� 

213ùG§̌Ȩƽ͛4̪̝Ś~ʥ˥§ĜɛɨɼƽȏƢʒG§̌Ȩ̴ʯĪʟțÈķɛţ

ê� 

223ùȾ̇̌ǚƽ͛4̪̝Ś~ʥ˥§ĜɛɨɼƽȏƢʒȾ̇̌ǚ̴ʯĪʟțÈķɛţ

ê� 

233ùʽȨ̌ǚƽ͛4̪̝Ś~ʥ˥§ĜɛɨɼƽȏƢʒʽȨ̌ǚ̴ʯĪʟțÈķɛţ

ê� 

ǚƸ̪̝ĪɆďŋȔú´Ö.˝ʟț`ɍFƽɹɛïş�Ǧɨɼ4ō$ʠ×ʽȨȝ̋"ʟ

ță̿ɠ�Ŷɛ˨ˬ4Ʃɮ<̌ǚɶʓ�G§̌ȨɛƐ~�ʽȨȝ̋�PÆƎǛÈķʅðʑĪ

ʟțÈķɛ̃Ƀ47-Ī̡Dʟț`ɛʟțB：Ŷ–9ǿɨɼPÆ+õÐʽɛǙǡʟțÈķƽ

ÜƧh<9D”ɪƶƞɶʓ 

  



 
 

 
ȃ&˭˥2ˬƸ3�

 

�������͞���ʄ���
��͞�

�

�

�

�

�

�

�

�

�

��

��

��

��

��

��

��

��

��

��

� 
��

��

˛�

��

��

��

��

��

˦�

��

��

��

��

��

ʙ�

��

��

��

��

��

��

��

��

��

��

��

��

� 

 

 

�0£c 

#   ɍFƽɹʐƶ 

#′   ş9²ɍFƽɹʐƶ 

#É   ɍFƽɹǫ�ʐƶ 

4   �ʽ4J 

4j   !Ð�ɍʽȨȝ̋ŷ̺4ʱy 

4x   �NʽȨȝ̋ŷ̺4ʱy 

46   ʽȨ̌ǚ2!ß�ɍÁƹ34ʱy 

4w   Ð�ɍʽȨȝ̋ŷ̺4ʱy 

47   �ɍÁƹŷ̺4ʱy 

45   ʽȨ̌ǚ4ʱy 

Ñ   _ƆƂǚ4ʱy 

ℎ   G§ƶ̺ 

h4i�  ęʐʥ 

&   Ⱦ̇̌ǚ4ʱy 

9	   Ɉİ�Ǒň̺4J/K 

$   ¯¬Ɛ~4USD 

3'   Ɛ~ɍFɛǕƱ、͂4h 

X   ŷ̌ǚ4ʱy 

Y   *`�̴̌ǚ4ʱy 

Y    ŋ—�̴Rp 

>4dj  ʏęƶ5*`ʟțGƶ 

d   ū˟ɀ┊ŷƶ 

>'4>N4>O� !Ùʽʖʏęƶ5!Ù͆ʖGƶ�

L   ʥ˥ǸɄ 

CD   ̔ťǸɄ 

\   ̴�ƽɹ 

F4P  ɍFƽɹ�ƶ 

Ö   ɋŽȅ`ňƶ4J/(mol∙K) 

84ξ�  ʥ˥ȹ 

8A   mŹȹ 

J   Ȥœ4K 

�   ɍFƽɹʐƶˀȵĪƶ 

@   `ɶ4L 

}   ɍFŷpˀȵĪƶ 
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   ū˟ɀ┊ƶ 

á   ɍFŷpş9²ƚƶ 

R   Ġ˟ɀ┊ 

!   ɍFŷp4ʱy 

à   ¸*ʏęƇǕÐʽɀ┊2ç 

â   �ɍÁƹɛÐǒOŶʐƶ 

*4*'  Ⱦ̇̌ǚF�ŝŶ 

*′   Ⱦ̇̌ǚǫ�F�ŝŶ 

04*N  ¯¬Ɛ~F�ŝŶ 

0′   ¯¬Ɛ~ǫ�F�ŝŶ 

γ4*O  ʽȨ̌ǚF�ŝŶ 

v′   ʽȨ̌ǚǫ�F�ŝŶ 

[   �Ńħœ 

äj   ²Ĝ°4K(' 

G   ɶ�ðę——ŋ—Rǰȇŋ 

G   ū˟ɀ┊ 

Γ   mŹ̔ť 
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­�L�

� 1 GDP per capita, PPP (constant 2011 international $) 

Ōœ Ȭč�C ©Ƙč +õ ǁǚ ͝õ kʮƻ ʱõ 

1991 28103.0473 30220.3607 1645.66648 31361.9431 13130.1306 19553.5856 36543.0849 

1992 27874.8888 30115.2812 1856.72230 31540.4145 13743.5515 16704.9338 37321.1290 

1993 28724.2478 30578.4456 2090.03855 31516.4835 14465.7401 15274.2205 37843.5732 

1994 29569.4599 31646.8102 2336.27788 31680.5379 15577.1377 13370.8533 38891.6982 

1995 30347.6424 32226.2269 2564.07149 32425.2373 16798.3945 12813.3966 39476.2658 

1996 31134.3653 32394.5778 2789.25299 33345.8620 17834.7750 12370.0959 40500.7954 

1997 32003.3057 33425.8151 3015.69983 33624.6208 18687.2036 12564.0309 41811.63877 

1998 33077.1457 34424.0520 3221.00284 33154.8666 17492.7053 11917.8464 43166.0818 

1999 34338.7783 35903.1545 3438.07492 33010.9956 19232.5846 12719.8928 44672.5494 

2000 35244.5026 37431.9169 3700.74390 33871.8435 20756.7757 14050.8513 45986.0527 

2001 35443.3653 37712.1282 3980.36477 33927.5997 21536.0819 14829.0829 45977.5499 

2002 36363.7425 38500.3170 4314.79164 33888.7761 23008.0783 15604.1494 46366.5779 

2003 37020.7349 38805.67111 4718.32667 34333.1336 23565.6093 16818.7426 47260.0419 

2004 38112.4352 39604.3548 5164.64145 35078.2765 24627.6106 18098.3670 48597.3373 

2005 38818.8419 40471.2605 5719.45576 35658.1923 25541.4647 19325.9357 49762.2379 

2006 39391.3380 41203.3504 6411.04298 36141.6216 26733.6452 20970.1899 50598.9483 

2007 40617.0099 41647.3878 7285.27491 36697.3136 28063.2681 22798.9708 51011.42503 

2008 41286.8173 41611.2508 7947.78850 36278.4639 28650.2824 24005.9966 50383.8405 

2009 41180.5479 39924.1959 8651.72649 34317.5036 28716.0978 22121.8524 48557.8676 

2010 41363.2158 40699.3551 9525.81914 35749.7712 30440.4036 23107.7852 49372.8314 

2011 41763.1185 41565.2712 10384.3673 35779.0974 31327.1269 24074.3645 49781.8006 

2012 42540.9691 41794.5389 11145.75235 36386.8224 31901.0729 24879.3790 50502.7602 

2013 42845.4913 42229.5208 11951.2487 37179.6952 32684.3190 25144.1045 50972.5948 

Ȓ6GDP per capita based on purchasing power parity (PPP). PPP GDP is gross domestic product converted to international 

dollars using purchasing power parity rates. An international dollar has the same purchasing power over GDP as the U.S. 

dollar has in the United States. GDP at purchaser's prices is the sum of gross value added by all resident producers in the 

economy plus any product taxes and minus any subsidies not included in the value of the products. Data are in constant 

2011 international dollars. 
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� 2 Energy use (kg of oil equivalent per capita) 

Ōœ Ȭč�C ©Ƙč +õ ǁǚ ͝õ kʮƻ ʱõ 

1991 4927.78159 7388.38249 736.851801 3579.98574 2306.64347 5861.30215 7631.46780 

1992 4959.21491 7479.47742 752.628662 3652.07124 2534.34102 5351.21152 7677.40140 

1993 5147.53665 7641.51479 788.128723 3669.58577 2814.18823 5057.90064 7709.49658 

1994 5089.78896 7834.89308 816.16289 3855.05081 2958.40773 4428.88962 7757.83082 

1995 5129.22366 7861.63027 866.848089 3941.58417 3210.13203 4290.78506 7763.75510 

1996 5393.58063 7956.69856 881.537941 4014.45734 3454.85485 4252.79724 7844.46826 

1997 5469.59999 7965.51932 871.646269 4048.982 3726.15776 4069.76762 7828.58109 

1998 5553.65346 7837.52052 869.1112385 3963.25147 3377.63507 3981.50194 7803.69760 

1999 5610.34471 8011.63417 878.196949 4018.05734 3708.70521 4136.76193 7923.22389 

2000 5644.06495 8173.66656 919.321019 4092.71408 4002.67128 4224.28618 8056.86385 

2001 5446.97321 7974.16268 932.558502 4018.45563 4034.40928 4288.41391 7827.88632 

2002 5569.64099 7920.11022 978.618983 4005.94409 4172.45155 4288.21698 7843.34484 

2003 5568.76494 8272.18105 1107.31283 3964.80442 4236.40808 4461.31645 7794.23553 

2004 5598.08817 8364.81740 1264.54714 4090.64445 4336.55528 4493.70199 7881.57864 

2005 5564.08716 8365.20110 1361.69231 4073.87197 4368.43335 4540.92565 7846.49968 

2006 5709.32461 8199.66150 1478.15548 4065.63430 4418.57925 4688.40457 7697.65253 

2007 5868.34709 8130.58019 1550.53027 4024.99795 4573.06486 4709.84574 7758.1657 

2008 5964.62666 7974.71098 1576.18110 3868.17621 4639.80480 4823.13153 7488.08163 

2009 5862.55194 7432.22930 1692.67989 3688.62017 4661.65883 4531.28668 7056.77721 

2010 5648.69658 7391.72582 1845.73728 3895.68345 5060.16622 4827.81125 7161.51709 

2011 5638.49922 7484.16380 1994.39959 3614.38479 5233.06122 5057.52088 7029.24676 

2012 5558.60942 7259.23788 2079.11971 3543.27421 5269.03054 5174.40036 6812.48960 

2013 5586.33797 7202.22731 2226.26987 3570.43681 5253.47154 5093.06477 6915.84473 

Ȓ6Energy use refers to use of primary energy before transformation to other end-use fuels, which is equal to indigenous 

production plus imports and stock changes, minus exports and fuels supplied to ships and aircraft engaged in international 

transport. 
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� 3 Electricity production from renewable sources, excluding hydroelectric (kWh) 

Ōœ Ȭč�C ©Ƙč +õ ǁǚ ͝õ kʮƻ ʱõ 

1991 769000000 3984000000 75000000 11598000000 1000000 65000000 61937000000 

1992 670000000 4526000000 130000000 11627000000 2000000 63000000 69945000000 

1993 681000000 4879000000 143000000 11369000000 3000000 60000000 72278000000 

1994 687000000 5795000000 505000000 12215000000 3000000 61000000 73690000000 

1995 746000000 5703000000 3085000000 13993000000 252000000 59000000 70227000000 

1996 954000000 5906000000 1640000000 14563000000 406000000 57000000 71943000000 

1997 995000000 6947000000 2939000000 15040000000 82000000 57000000 69953000000 

1998 1065000000 7380000000 2864000000 13757000000 64000000 58000000 69464000000 

1999 1195000000 8457000000 3031000000 14137000000 98000000 60000000 73395000000 

2000 1230000000 8484000000 3174000000 13953000000 101000000 82000000 77160000000 

2001 1599000000 8946000000 3334000000 13811000000 107000000 117000000 72174000000 

2002 1997000000 9458000000 3467000000 14537000000 201000000 179000000 81103000000 

2003 2345000000 9887000000 3640000000 15815000000 221000000 375000000 81824000000 

2004 2573000000 9764000000 3936000000 16832000000 301000000 452000000 86869000000 

2005 4794000000 7511000000 7434000000 18477000000 379000000 458000000 93760000000 

2006 5716000000 8138000000 11096000000 19287000000 550000000 512000000 1.0334E+11 

2007 6674000000 8567000000 15687000000 20590000000 926000000 506000000 1.12196E+11 

2008 7817000000 8315000000 29818000000 20334000000 1305000000 494000000 1.34308E+11 

2009 6800000000 11461000000 48011000000 20814000000 1874000000 501000000 1.53106E+11 

2010 8256000000 14742000000 70205000000 37857000000 2504000000 545000000 1.78411E+11 

2011 9718000000 16476000000 1.00573E+11 39959000000 2881000000 562000000 2.07229E+11 

2012 12573000000 16706000000 1.32469E+11 42796000000 3124000000 527000000 2.34311E+11 

2013 14939000000 24599000000 1.93807E+11 51223000000 4494000000 486000000 2.70946E+11 
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� 4 Electricity production from renewable sources, excluding hydroelectric (% of total) 

Ōœ Ȭč�C ©Ƙč +õ ǁǚ ͝õ kʮƻ ʱõ 

1991 0.49126079 0.78354092 0.01106806 1.28733499 0.00088296 0.00608521 1.90289072 

1992 0.42104998 0.86991787 0.01723977 1.28078448 0.00160766 0.00624721 2.13860038 

1993 0.41718738 0.91690361 0.01705631 1.24393705 0.00209738 0.00627810 2.13113884 

1994 0.41096136 1.04287953 0.05440374 1.25344788 0.00185455 0.00697237 2.13480965 

1995 0.43170047 1.01838376 0.30607770 1.399556119 0.13911968 0.00686824 1.97356995 

1996 0.53814694 1.03084326 0.15181811 1.42905226 0.20038992 0.00673626 1.97036955 

1997 0.54490988 1.211122734 0.25874029 1.44324515 0.03691797 0.00684130 1.90492399 

1998 0.54610063 1.31398791 0.24531049 1.31354690 0.02962016 0.00702018 1.82583590 

1999 0.58685734 1.46076052 0.24444987 1.32375978 0.04159663 0.00709767 1.89473048 

2000 0.58609385 1.40093395 0.23411603 1.28233642 0.03500551 0.00935573 1.91659722 

2001 0.71299578 1.51683678 0.22512591 1.28890946 0.03461248 0.01315592 1.88010360 

2002 0.87827318 1.57329687 0.20959227 1.33143803 0.06094528 0.02012791 2.01428124 

2003 1.05675852 1.67706456 0.19050061 1.46302429 0.06439562 0.04101372 2.01802918 

2004 1.12082522 1.62769956 0.17862475 1.51647563 0.08210315 0.04860711 2.09419779 

2005 2.09943638 1.20834499 0.29730458 1.636052118 0.09771214 0.04815178 2.19635703 

2006 2.45609662 1.33989946 0.38716601 1.70623585 0.13672409 0.05151605 2.41730372 

2007 2.74673943 1.36763461 0.47800133 1.78516466 0.21741937 0.04993097 2.594778112 

2008 3.21590633 1.32117922 0.86000602 1.84664676 0.29396195 0.04757176 3.09253093 

2009 2.73436086 1.89052100 1.29233409 1.94820328 0.41489917 0.05060376 3.67566581 

2010 3.26774879 2.47415413 1.67266113 3.32245361 0.50410897 0.05260028 4.09729276 

2011 3.82738561 2.61611013 2.13764019 3.72155444 0.55398199 0.05337126 4.789611326 

2012 5.00700893 2.63997092 2.65749546 4.05301229 0.58839594 0.04928398 5.48624125 

2013 5.98467276 3.72326255 3.56487835 4.83783528 0.83548525 0.04595357 6.32000921 
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� 5 Electricity production from hydroelectric sources (% of total) 

Ōœ Ȭč�C ©Ƙč +õ ǁǚ ͝õ kʮƻ ʱõ 

1991 10.1069402 60.6268720 18.4600627 10.5693998 3.07800980 15.6880551 8.85452350 

1992 9.64581526 60.8092965 17.5673346 8.88210327 2.48946979 17.0403093 7.77750973 

1993 10.1319561 60.8054243 18.1082038 10.2105907 2.95522075 18.1436263 8.35318677 

1994 9.78351249 59.3575718 18.0340319 6.73957837 1.45026087 20.0002057 7.61242587 

1995 9.19244234 59.9857144 18.9080616 8.01676706 1.52369175 20.4197544 8.82751503 

1996 8.69158087 62.0752309 17.4003925 7.71715696 1.19641667 18.1203215 9.611080497 

1997 9.04276584 61.1398186 17.2537257 8.41054950 1.26646676 18.7936733 9.07290412 

1998 7.88794937 59.0920664 17.8158458 8.61639790 1.98038589 19.1841092 7.78274907 

1999 7.95719624 59.7229443 16.4370160 7.90098347 1.76531010 18.9853397 7.17447009 

2000 7.79552472 59.1993672 16.4053821 7.83371259 1.38982275 18.7202499 6.28939972 

2001 7.38545916 56.5158194 18.7333932 7.67652861 1.34277035 19.5538679 4.90388871 

2002 6.98264563 58.3131223 17.4090356 7.37726764 0.98027919 18.2407299 6.63207993 

2003 7.33376895 57.2385004 14.8465397 8.55908527 1.42835913 17.0356808 6.87134694 

2004 7.01768142 56.8186175 16.0446416 8.27935153 1.18108518 18.9076303 6.53598773 

2005 6.70427025 58.2245002 15.8777203 6.77106161 0.94695700 18.1543779 6.38210849 

2006 6.843211144 58.0961177 15.2056174 7.74286237 0.86210754 17.4423085 6.82732746 

2007 5.90133303 58.6810555 14.7865646 6.41662223 0.85253753 17.4707099 5.77298582 

2008 4.89935122 59.9734334 16.8778706 6.94267984 0.69154268 15.8665332 5.911010412 

2009 4.74572454 60.8099169 16.5714641 7.19751321 0.62279155 17.5934427 6.61617925 

2010 5.34413083 58.9671724 16.9489736 7.21519287 0.74126566 16.0679885 6.02306238 

2011 6.59926666 59.6525826 14.6241302 7.74849634 0.88414065 15.7496526 7.43610219 

2012 5.58564442 60.0858077 17.3087374 7.14893181 0.74754913 15.5144471 6.521155808 

2013 7.27943562 59.2946098 16.7313490 7.37627502 0.79737344 17.1286766 6.31790990 

Ȓ6Sources of electricity refer to the inputs used to generate electricity. Hydropower refers to electricity produced by 

hydroelectric power plants. 
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� 6 Electricity production from nuclear sources (% of total) 

Ōœ Ȭč�C ©Ƙč +õ ǁǚ ͝õ kʮƻ ʱõ 

1991 0 16.70334598 0 23.69326841 49.72054214 11.23274257 19.95148838 

1992 0 15.48822843 0 24.68432028 45.44066107 11.86236303 20.05658294 

1993 0 17.6534484 0.191317022 27.27229956 40.64599574 12.47104223 19.07660872 

1994 0 19.40601757 1.589666521 27.61648907 36.25714003 11.18094918 19.66840777 

1995 0 17.47198686 1.273223708 29.13073092 37.00417911 11.58661088 20.05989252 

1996 0 16.19170962 1.327297638 29.6545762 36.48675995 12.88470584 19.58817324 

1997 0 14.38772664 1.269315285 30.62836821 34.70560163 13.02224985 18.14605334 

1998 0 12.73232927 1.207708779 31.73279914 41.50942523 12.74768848 18.77048887 

1999 0 12.69395193 1.205635493 29.64727518 43.74607379 14.41703821 19.92470644 

2000 0 12.02105034 1.234530566 29.59758917 37.76574728 14.91383599 19.81472397 

2001 0 13.00400149 1.179784044 29.85069891 36.2729146 15.39749453 20.64701468 

2002 0 12.56341927 1.519015043 27.02754191 36.11326727 15.92568188 19.9811047 

2003 0 12.70342062 2.268318021 22.20327851 37.78420763 16.44289577 19.42999258 

2004 0 15.06789028 2.290399555 25.44655487 35.65486127 15.56148209 19.60760159 

2005 0 14.80709273 2.12312425 26.98463296 37.84192805 15.71198927 18.99150762 

2006 0 16.12950496 1.913603638 26.84276037 36.97740324 15.74016592 19.09223158 

2007 0 14.92345269 1.893174152 22.87438388 33.56077059 15.79229899 19.34899275 

2008 0 15.2567203 1.972608903 23.4420791 34.00452769 15.70494332 19.29099374 

2009 0 14.86073882 1.887829029 26.18477324 32.71615051 16.52288532 19.93112298 

2010 0 15.21515843 1.760219422 25.29600352 29.91556577 16.44748271 19.26644609 

2011 0 14.86035028 1.835335837 9.477441935 29.75139072 16.42363113 18.98484619 

2012 0 14.99059749 1.953846657 1.509509369 28.31363538 16.60262243 18.75791991 

2013 0 15.65635009 2.053005141 0.878636192 25.80150997 16.31144046 19.17383116 

Ȓ6Sources of electricity refer to the inputs used to generate electricity. Nuclear power refers to electricity produced by 

nuclear power plants. 
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� 7 Consumer price index (2010 = 100) 

Ōœ Ȭč�C ©Ƙč +õ ǁǚ ͝õ kʮƻ ʱõ 

1991 61.7033603 71.0426975  97.5856802 48.6918384  62.4573407 

1992 62.3117033 72.1124904  99.2518179 51.7624949 0.05359728 64.3490609 

1993 63.4414832 73.4403475 51.04682 100.509751 54.2190201 0.52237084 66.2484245 

1994 64.6436848 73.5764176 63.42924 101.2011989 57.6113644 2.12936329 67.9758135 

1995 67.6419467 75.1717229 74.07979 101.076238 60.1921780 6.33424648 69.8828203 

1996 69.4090382 76.3523182 80.23816 101.209529 63.1556973 9.35832132 71.9312285 

1997 69.5828505 77.5901545 82.47397 102.992296 65.9641487 10.7402427 73.6127576 

1998 70.1767091 78.3629078 81.83629 103.675413 70.9194286 13.7125879 74.7554330 

1999 71.2050984 79.7223812 80.68938 103.333855 71.4949027 25.4700051 76.39110227 

2000 74.3916570 81.8903835 80.97002 102.659069 73.1145005 30.7617401 78.9707207 

2001 77.6506373 83.9582140 81.5523 101.899335 76.0876429 37.3625528 81.2025684 

2002 79.9826187 85.8543216 80.95536 100.958301 78.1895727 43.2628476 82.4904668 

2003 82.1987253 88.2226674 81.86822 100.699300 80.9378417 49.1810842 84.3630788 

2004 84.1251448 89.8611906 84.99937 100.690667 83.8439889 54.5226195 86.6216781 

2005 86.3702201 91.8503148 86.50932 100.405767 86.1531280 61.4379085 89.5605323 

2006 89.4264194 93.6891814 87.93623 100.656134 88.0845494 67.3894655 92.4497050 

2007 91.5121668 95.6926159 92.17191 100.716567 90.3173579 73.4486735 95.0869923 

2008 95.4953650 97.9607899 97.63333 102.106535 94.5386069 83.8139177 98.7374773 

2009 97.2334878 98.2541499 96.9224 100.725200 97.1447399 93.5870818 98.3864199 

2010 100 100 100 100 100 100 100 

2011 103.303850 102.912135 105.5539 99.7323664 104.025846 108.435217 103.156841 

2012 105.124869 104.471951 108.3189 99.6805663 106.301121 113.933102 105.291504 

2013 107.700312 105.452203 111.158 100.0259 107.6845 121.637831 106.833848 

2014 110.379812 107.462793 113.2941 102.788569 109.057170 131.157247 108.566932 

2015 112.044745 108.672009 114.9221 103.600103 109.827340 151.518646 108.695722 

2016 113.475546 110.224670 117.2206 103.479236 110.893590 162.201717 110.0670089 

Ȓ6Consumer price index reflects changes in the cost to the average consumer of acquiring a basket of goods and 

services that may be fixed or changed at specified intervals, such as yearly. The Laspeyres formula is generally used. 

Data are period averages. 
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� 8 Population, total 

Ōœ Ȭč�C ©Ƙč +õ ǁǚ ͝õ kʮƻ ʱõ 

1991 17284000 28171682 1150780000 123921000 43295704 148624000 252981000 

1992 17495000 28519597 1164970000 124229000 43747962 148689000 256514000 

1993 17667000 28833410 1178440000 124536000 44194628 148520000 259919000 

1994 17855000 29111906 1191835000 124961000 44641540 148336000 263126000 

1995 18072000 29354000 1204855000 125439000 45092991 148375726 266278000 

1996 18311000 29671900 1217550000 125757000 45524681 148160042 269394000 

1997 18517000 29987200 1230075000 126057000 45953580 147915307 272657000 

1998 18711000 30247900 1241935000 126400000 46286503 147670692 275854000 

1999 18926000 30499200 1252735000 126631000 46616677 147214392 279040000 

2000 19153000 30769700 1262645000 126843000 47008111 146596557 282162411 

2001 19413000 31081900 1271850000 127149000 47357362 145976083 284968955 

2002 19651400 31362000 1280400000 127445000 47622179 145306046 287625193 

2003 19895400 31676000 1288400000 127718000 47859311 144648257 290107933 

2004 20127400 31995000 1296075000 127761000 48039415 144067054 292805298 

2005 20394800 32312000 1303720000 127773000 48138077 143518523 295516599 

2006 20697900 32570505 1311020000 127854000 48371946 143049528 298379912 

2007 20827600 32887928 1317885000 128001000 48597652 142805088 301231207 

2008 21249200 33245773 1324655000 128063000 48948698 142742350 304093966 

2009 21691700 33628571 1331260000 128047000 49182038 142785342 306771529 

2010 22031750 34005274 1337705000 128070000 49410366 142849449 309346863 

2011 22340024 34342780 1344130000 127817277 49779440 142960868 311718857 

2012 22728254 34750545 1350695000 127561489 50004441 143201676 314102623 

2013 23117353 35155451 1357380000 127338621 50219669 143506911 316427395 

Ȓ6Total population is based on the de facto definition of population, which counts all residents regardless of legal 

status or citizenship. The values shown are midyear estimates. 
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� 9 Gross capital formation (% of GDP) 

Ōœ Ȭč�C ©Ƙč +õ ǁǚ ͝õ kʮƻ ʱõ 

1991 24.2594891 19.4110000 35.8658705 32.2131327 36.8457701 36.2674293 20.0587475 

1992 22.3740740 18.4394548 39.8370994 30.5346479 34.5446010 34.6133613 20.0193904 

1993 23.6258018 18.5352561 44.2430171 29.2168981 33.0126153 27.0071715 20.3339037 

1994 24.2814740 19.5770271 40.9484451 29.5448776 34.1133628 25.5374539 21.2164055 

1995 25.9681084 19.4422496 39.6846098 29.8828368 34.8243056 25.4392719 21.2049944 

1996 24.8088702 18.9898054 38.3723974 30.8651712 35.9242809 23.6676959 21.629225 

1997 24.8274709 21.2882591 36.3372012 29.9510149 33.1342838 21.9765208 22.3630672 

1998 25.4965779 21.11811116 35.678645 28.5151898 22.9353911 14.9642531 22.8484059 

1999 26.1294363 20.7555134 34.9647322 27.11881302 26.6731472 14.8304030 23.3179533 

2000 26.3076485 20.6833396 34.4296625 27.3071314 32.9417043 18.6938786 23.5689255 

2001 23.4502375 19.7409042 36.4222180 26.5605108 31.5595915 21.9497741 22.0514913 

2002 24.4269884 19.8096266 37.0775254 24.6555043 30.9395937 20.0505697 21.5765217 

2003 25.9536417 20.5391441 40.6315582 24.39723113 32.0149056 20.8589584 21.6599668 

2004 27.0888988 21.4558834 42.8944724 24.3486035 32.1170627 20.9012750 22.5267268 

2005 27.4526563 22.7046325 41.3912317 24.7494528 32.1630755 20.0774969 23.2229527 

2006 27.6834674 23.6649472 40.9332455 24.7486285 32.7006775 21.1715918 23.3330148 

2007 27.8689852 23.9705960 41.4631411 24.4834284 32.5795311 24.1645236 22.3513529 

2008 29.1473851 24.1324611 43.2663830 24.5478482 33.0185129 25.5012501 20.7862435 

2009 27.9243900 22.0151017 46.4412884 21.3236745 28.4656577 18.9263847 17.512933 

2010 27.5680773 23.5373144 47.6122696 21.2974656 32.0228750 22.6150706 18.3945975 

2011 27.1260715 24.2079594 47.6858601 22.1033213 32.9588326 23.0863226 18.5447559 

2012 28.3656574 24.9275293 47.2345296 22.6544234 31.0012380 22.9411617 19.3506063 

2013 28.4080181 24.9695920 47.3877452 23.1908902 29.1022098 21.1309367 19.7622600 

Ȓ6Gross capital formation (formerly gross domestic investment) consists of outlays on additions to the fixed assets of 

the economy plus net changes in the level of inventories. Fixed assets include land improvements (fences, ditches, drains, 

and so on); plant, machinery, and equipment purchases; and the construction of roads, railways, and the like, including 

schools, offices, hospitals, private residential dwellings, and commercial and industrial buildings. Inventories are stocks 

of goods held by firms to meet temporary or unexpected fluctuations in production or sales, and "work in progress." 

According to the 1993 SNA, net acquisitions of valuables are also considered capital formation. 
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� 10  Adjusted net national income per capita (current US$) 

Ōœ Ȭč�C ©Ƙč +õ ǁǚ ͝õ kʮƻ ʱõ 

1991 14691.7689 17538.4189 290.371694 23492.81156 6763.15963  20337.5024 

1992 14645.3291 16688.4194 322.406343 25332.6530 7106.05355 1696.52994 21267.0098 

1993 14002.7879 16066.2001 328.775631 28760.9456 7713.57022 1588.62118 21971.9335 

1994 14417.9074 15922.2140 412.368601 31759.5541 8958.84841 1456.29748 23190.3052 

1995 16217.0493 16527.7742 521.574376 35357.6085 10613.2297 1417.93207 24199.1709 

1996 17536.6635 16864.1090 603.177060 31461.6014 11256.6973 1658.91217 25419.3452 

1997 18827.2785 17418.4261 665.801082 28544.2518 10249.3745 1804.29283 26913.3258 

1998 17130.5031 16647.3407 698.753317 25756.3178 6561.42050 1227.66461 28390.0753 

1999 16511.4648 17698.4924 732.349285 29071.3672 8517.96528 981.438064 29696.6782 

2000 17288.0448 19236.9081 793.978862 31278.6994 9817.79042 1304.71661 31293.7923 

2001 15608.6857 18718.5058 868.233861 27492.3897 9221.47701 1600.07810 31985.5243 

2002 16085.7963 19372.3904 955.087683 26157.9595 10585.2579 1822.80247 32641.31167 

2003 18815.8201 22673.9058 1070.91558 28348.2657 11728.9421 2258.63885 33776.46111 

2004 24297.7115 25663.3973 1231.56453 30867.2481 13147.6161 3203.16712 35648.2016 

2005 26590.1247 29106.0164 1409.81707 30537.9429 15286.5168 4101.52166 37661.4828 

2006 27964.8712 32601.5083 1676.31056 29091.1623 17214.3394 5392.87120 39870.5985 

2007 31179.1773 35989.8074 2132.73920 29014.7833 19088.5646 7351.83421 40557.2391 

2008 37865.6185 37273.0732 2649.43023 31814.8168 16708.4892 9279.07187 40329.4004 

2009 33352.7514 32595.3341 3018.70470 32569.2274 14763.4475 6822.34988 39350.51188 

2010 40192.7615 38222.5589 3463.04265 36083.8807 18108.5030 8622.64438 40989.9759 

2011 47934.5950 42102.8842 4127.01026 39135.11993 19721.9597 11434.9535 42599.1006 

2012 52930.7014 42319.4724 4717.95252 39633.6069 19956.5634 11992.0343 44576.5180 

2013 53079.5217 42287.6037 5196.35984 33231.5886 21105.8686 12373.2883 45436.5290 

Ȓ6Adjusted net national income is GNI minus consumption of fixed capital and natural resources depletion. 
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� 11  Price level ratio of PPP conversion factor (GDP) to market exchange rate 

Ōœ Ȭč�C ©Ƙč +õ ǁǚ ͝õ kʮƻ ʱõ 

1991 1.058065301 1.07995374 0.303117252 1.394501573 0.805168543 0.44429089 1 

1992 1.02104822 1.015876562 0.288944612 1.473170098 0.796786023 0.451651761 1 

1993 0.921665964 0.941772731 0.258201164 1.646075831 0.803831206 0.456574948 1 

1994 0.900005534 0.88397481 0.283769761 1.755561014 0.850023723 0.46431664 1 

1995 0.970458123 0.88110172 0.326112707 1.855113779 0.927604158 0.475035995 1 

1996 0.994056146 0.886147415 0.342584093 1.566556618 0.910566948 0.479315592 1 

1997 1.023043512 0.867750975 0.343290586 1.392981737 0.787823637 0.480498358 1 

1998 0.881211422 0.799760701 0.337008875 1.272965052 0.553454155 0.336030706 1 

1999 0.812727159 0.801514438 0.32775085 1.42252912 0.634993498 0.225005727 1 

2000 0.821435031 0.826584742 0.327060715 1.438019876 0.660704726 0.259557483 1 

2001 0.711523022 0.787778926 0.326358044 1.231814597 0.586565945 0.285080597 1 

2002 0.699293638 0.78336392 0.323371831 1.146634487 0.615280907 0.29580555 1 

2003 0.789450786 0.875208765 0.325310208 1.205780935 0.664782365 0.321511632 1 

2004 0.972153934 0.947415065 0.338630512 1.240462886 0.693228358 0.400958001 1 

2005 1.043719741 1.001521703 0.344309686 1.175413453 0.770342027 0.45028818 1 

2006 1.051271339 1.062531735 0.356786141 1.071886649 0.808755857 0.463938619 1 

2007 1.120121693 1.129368774 0.392682576 1.021607697 0.828840305 0.546668204 1 

2008 1.324147717 1.1568791 0.454644963 1.130479675 0.712962423 0.577043162 1 

2009 1.061085996 1.051104015 0.458351552 1.234322545 0.645893838 0.441687376 1 

2010 1.323621069 1.185336828 0.488637251 1.271781091 0.727097677 0.520783591 1 

2011 1.489748595 1.253061142 0.542526659 1.346426767 0.771083474 0.590990528 1 

2012 1.588074861 1.245618056 0.558351502 1.306847686 0.758907615 0.594162343 1 

2013 1.484437263 1.187162626 0.572266343 1.037546288 0.792228034 0.643568825 1 

Ȓ6Purchasing power parity conversion factor is the number of units of a country's currency required to buy the same 

amount of goods and services in the domestic market as a U.S. dollar would buy in the United States. The ratio of PPP 

conversion factor to market exchange rate is the result obtained by dividing the PPP conversion factor by the market 

exchange rate. The ratio, also referred to as the national price level, makes it possible to compare the cost of the bundle of 

goods that make up gross domestic product (GDP) across countries. It tells how many dollars are needed to buy a dollar's 

worth of goods in the country as compared to the United States. PPP conversion factors are based on the 2011 ICP round. 
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� 12  House price index 

Ōœ Ȭč�C ©Ƙč +õ ǁǚ ͝õ kʮƻ ʱõ 

1991 159.3078952 172.0243551 - 59.77040646 78.57428636 - 45.18459948 

1992 137.4251424 162.6351566 - 60.35160674 78.4777428 - 44.99985874 

1993 124.3717421 154.0624783 - 60.44258746 78.42023003 - 45.23819702 

1994 111.4763101 149.6924357 - 61.7754429 79.40879665 - 46.143887 

1995 104.6574973 147.8254655 - 58.12496364 79.80860352 - 45.41920441 

1996 98.67913103 145.0394522 - 57.26728808 80.45388267 - 44.8901184 

1997 95.603098 141.3772261 - 57.91672301 81.34643761 - 46.01332875 

1998 81.76189186 139.0051267 - 56.4197953 84.63194785 - 48.77185897 

1999 78.65950051 135.5886786 - 57.05330558 88.51915537 - 51.79643842 

2000 76.67543408 131.7113536 - 58.1877748 92.17306863 - 54.22646215 

2001 76.29846906 127.2536429 - 59.69210664 96.69480472 35.75529449 58.28313497 

2002 86.26936927 122.1706768 - 63.25580288 102.1477729 40.97024155 67.31064573 

2003 91.06554615 115.8170195 - 67.3963431 107.8574575 44.59733332 77.64441992 

2004 88.85614989 109.3729913 - 71.82878843 115.2464664 49.71757839 81.31696502 

2005 87.84933313 104.5104855 - 76.29263575 123.7671378 54.52032079 81.04952735 

2006 92.28841111 101.4390871 - 84.11017989 127.6890929 74.20911446 83.61061083 

2007 99.56605686 100.8224235 - 92.35709488 124.6700159 99.35715979 89.58078888 

2008 101.9717567 100.8299339 - 95.9591183 111.2448356 109.489975 90.25140596 

2009 100.3328569 97.15448996 - 93.09227188 104.812425 98.47421562 91.54037504 

2010 100 100 100 100 100 100 100 

2011 101.1755498 100.6292256 102.19775 102.7765135 93.58023026 73.44546168 95.43691259 

2012 100.2009524 100.3635074 98.758908 106.3456969 94.6065993 79.14580927 92.76760458 

2013 98.17409888 102.1600884 103.20306 107.6164308 100.1535705 77.35807807 96.51550114 
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� 13  GDP per capita (constant 2010 US$) 

Ōœ Ȭč�C ©Ƙč +õ ǁǚ ͝õ kʮƻ ʱõ 

1991 35225.0390 35229.7484 787.867418 39044.9161 9554.67839 9033.07192 35803.8684 

1992 34939.0596 35107.2507 888.910984 39267.1090 10001.0592 7717.09454 36566.1737 

1993 36003.6667 35647.1901 1000.61178 39237.3155 10526.5894 7056.15512 37078.0496 

1994 37063.0759 36892.6490 1118.499553 39441.5595 11335.3435 6176.8661 38104.9724 

1995 38038.4687 37568.111 1227.55638 40368.6936 12224.0411 5919.34063 38677.7150 

1996 39024.5662 37764.3681 1335.36265 41514.8506 12978.2059 5714.55123 39681.5198 

1997 40113.7172 38966.5453 1443.77471 41861.8991 13598.5105 5804.14240 40965.8466 

1998 41459.6942 40130.2520 1542.06409 41277.0657 12729.2848 5505.62779 42292.8912 

1999 43041.0549 41854.5335 1645.98796 41097.9494 13995.3794 5876.14516 43768.8849 

2000 44176.3117 43636.7066 1771.74146 42169.6858 15104.5196 6491.00135 45055.8179 

2001 44425.57111 43963.3663 1905.61073 42239.1010 15671.6137 6850.51712 45047.4872 

2002 45579.1940 44882.2069 2065.71853 42190.7666 16742.7723 7208.57072 45428.6456 

2003 46402.6842 45238.1770 2258.91205 42743.9817 17148.4826 7769.67022 46304.0360 

2004 47771.0477 46169.2522 2472.58650 43671.6679 17921.2914 8360.81192 47614.2798 

2005 48656.4750 47179.8579 2738.20540 44393.6501 18586.2949 8927.90565 48755.6160 

2006 49374.0555 48033.3004 3069.30471 44995.5086 19453.834 9687.49351 49575.4010 

2007 50910.3423 48550.9424 3487.84569 45687.3327 20421.3887 10532.3262 49979.5338 

2008 51749.8951 48508.8152 3805.02591 45165.8743 20848.5536 11089.9299 49364.6445 

2009 51616.6945 46542.1107 4142.03819 42724.5227 20896.4470 10219.5213 47575.6085 

2010 51845.6548 47445.7619 4560.51248 44507.6637 22151.2088 10674.9823 48374.0867 

2011 52346.9024 48455.2140 4971.54482 44544.1741 22796.4694 11121.50791 48774.7830 

2012 53321.8793 48722.4855 5336.06002 45300.7782 23214.1248 11493.3962 49481.1586 

2013 53703.5747 49353.3136 5721.69369 46287.8870 23784.0860 11615.6900 49941.48911 

Ȓ6GDP per capita is gross domestic product divided by midyear population. GDP is the sum of gross value added by 

all resident producers in the economy plus any product taxes and minus any subsidies not included in the value of the 

products. It is calculated without making deductions for depreciation of fabricated assets or for depletion and degradation 

of natural resources. Data are in constant 2010 U.S. dollars.



 
 

 
ȃ&˭˥2ˬƸ3�

 

�������͞���ʄ������͞�

�

�

�

�

�

�

�

�

�

��

��

��

��

��

��

��

��

��

��

� 
��

��

˛�

��

��

��

��

��

˦�

��

��

��

��

��

ʙ�

��

��

��

��

��

��

��

��

��

��

��

��

� 

 

� 15  CO2 emissions (metric tons per capita) 

Ōœ Ȭč�C ©Ƙč +õ ǁǚ ͝õ kʮƻ ʱõ 

1960 8.582936643 10.77084729 1.170381372 2.516537519 0.501837251  15.99977916 

1961 8.641569017 10.62789765 0.836046901 2.981979388 0.561314583  15.68125552 

1962 8.835688047 11.13062748 0.661428164 3.059736351 0.651713667  16.0139375 

1963 9.226439909 11.1321024 0.640001899 3.359320776 0.774109781  16.48276215 

1964 9.759073431 12.3053704 0.625646054 3.673035072 0.793961905  16.96811858 

1965 10.62232139 12.81400147 0.665524211 3.912905535 0.871121999  17.45172525 

1966 10.32809244 12.93491815 0.710891382 4.206264706 1.0196641  18.12107301 

1967 10.9556248 13.8103546 0.574162147 4.863557846 1.166635088  18.59831788 

1968 11.21016771 14.6326452 0.605451997 5.566593157 1.207655726  19.08938916 

1969 11.60055435 14.61864861 0.725149509 6.338523165 1.348027309  19.85794566 

1970 11.80289054 16.01414875 0.942934535 7.368088744 1.668191979  21.11125227 

1971 11.80911757 16.29009027 1.042239697 7.545561028 1.782608723  20.98020348 

1972 11.95163155 17.329425 1.080676637 7.961462468 1.800808443  21.74864198 

1973 12.77968685 17.05995183 1.098195691 8.472958752 2.143330254  22.51058213 

1974 12.55966873 17.12344306 1.097367111 8.313879441 2.181664351  21.50293038 

1975 12.65989981 17.11161334 1.250124095 7.77267069 2.319371413  20.40222407 

1976 12.41679178 16.97924845 1.285283136 8.059719431 2.602807792  21.15761537 

1977 13.23189614 17.15211666 1.388842897 8.213496439 2.903242644  21.53248401 

1978 14.06985862 17.30306507 1.52920111 7.866857247 3.067572142  21.97300469 

1979 14.12909198 18.2093278 1.542675099 8.24734789 3.549056094  21.78043698 

1980 15.02491601 18.02276896 1.495250749 8.114017015 3.537650534  20.78648774 

1981 15.43250084 17.26921369 1.460431817 7.901592054 3.60873747  19.76676417 

1982 15.42493181 16.45944925 1.566739684 7.599902312 3.608409089  18.59049523 

1983 14.64008413 16.0546492 1.629055908 7.411085746 3.781078933  18.57154371 

1984 15.2209753 16.55885484 1.75044806 7.833248279 4.056610689  18.97675027 

1985 15.3084102 16.27010385 1.871054791 7.580675398 4.370304926  18.88231274 

1986 14.98057315 15.45768406 1.939434257 7.53411367 4.426967249  18.72072272 

1987 15.7469578 16.24667458 2.038410689 7.418518417 4.628848877  19.35033442 

1988 8.582936643 10.77084729 1.170381372 2.516537519 0.501837251  15.99977916 

1989 15.79616778 16.95682428 2.150905225 8.066694192 5.280829355  20.01041341 
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�� 15    

Ōœ Ȭč�C ©Ƙč +õ ǁǚ ͝õ kʮƻ ʱõ 

1990 16.51986292 16.92078279 2.153077911 8.329948098 5.555998042  20.07576978 

1991 15.45288167 15.65907038 2.167703077 8.873292835 5.760374252  19.32336817 

1992 15.12796621 15.14925974 2.245901276 8.871630055 6.039462229  19.06223666 

1993 15.31776851 15.46706396 2.31420729 9.046579237 6.498142885 13.97997354 19.14555576 

1994 15.7014518 15.45706339 2.442800659 8.912179795 7.284858219 13.05174975 19.36346258 

1995 15.57658628 15.6965288 2.565993892 9.389452085 7.706677234 11.44953608 19.37655644 

1996 15.59651881 15.93322368 2.755754966 9.434444176 8.311071381 10.99555846 19.29565986 

1997 16.50180039 16.15737155 2.844309582 9.579507892 8.869490025 10.88665067 19.52789051 

1998 16.51427321 16.51685906 2.820567891 9.525758078 9.35798162 10.31678925 19.71427574 

1999 16.93569585 16.74353274 2.67674598 9.160044153 7.882070871 10.12729917 19.6151546 

2000 17.19029769 16.90086481 2.648649247 9.448842945 8.577710247 10.40068271 19.74781478 

2001 17.20060983 17.37045161 2.696862433 9.622351624 9.52093176 10.62712053 20.20761476 

2002 16.73336743 16.98502952 2.742120813 9.464308709 9.506313358 10.6696034 19.65619321 

2003 17.37045177 16.55937785 2.885225041 9.573130135 9.777628886 10.71590102 19.63919577 

2004 16.90195895 17.46386176 3.512245428 9.725282059 9.741365604 11.09064748 19.57623905 

2005 17.02651535 17.26361022 4.080138906 9.909203497 10.03918357 11.12062698 19.68358135 

2006 17.16971145 17.07597246 4.441150695 9.698882518 9.616547001 11.25352867 19.61027504 

2007 17.65139831 16.51126435 4.892727098 9.632048618 9.72993278 11.66912207 19.11613882 

2008 17.86526004 16.44645519 5.153564017 9.782963899 10.19958174 11.67245657 19.23746045 

2009 18.16087566 16.21516426 5.417002118 9.449533972 10.36983266 12.01450651 18.48923375 

2010 18.20018196 14.83731465 5.722912037 8.619441767 10.3465061 11.02385623 17.19236714 

2011 16.92095367 14.48563861 6.554417958 9.150005372 11.46958747 11.72582001 17.48480315 

2012 16.86260095 14.48134196 7.234858712 9.31842937 11.84024121 12.36753393 17.01943852 

2013 16.51938578 13.85882662 7.418954608 9.639072463 11.68055773 12.81834526 16.28705288 

Ȓ6Carbon dioxide emissions are those stemming from the burning of fossil fuels and the manufacture of cement. They 

include carbon dioxide produced during consumption of solid, liquid, and gas fuels and gas flaring.  
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