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…dJ Yang and Borland (1991) íû˝Ñ|êõ, Êwê�|íhE©

t�GøOÌ©_�2, )ƒ%ÈAÅí�‰uVAù““}	^ï7.ud

_%È� 7%ÈAÅ�ú�_�, }�Ñ}	®Ä'QvíÁ§AÅ, }	Æª

ví‹§AÅD}	à‰�`víÁ§AÅ; kuÊsÅí>q^0�FÏ�

v, ªp®_AÅ¼¨ívÈÄ¤�7l(, sÅ5ÈíAÌõ”F)ÿ}ê

ÞlØ×yòüíÛï; JuJ%Èlê�ÅðíAÌõ”F)Á�(ê�Å

ðíAÌõ”F), †AÌõ”F)5Ïæ}×ÛJ U �(� õ„,…dô/

Jones (1995a,b) íõ„û˝, n�FF‡"í AK £ R&D !�íõ„A

Å_�í%ÈAÅõ„[Û� BbUà1870–2000�15_ OECD ÅðAÌ

õ” GDP ívÈå�’e, ð„J U �(u´A� …d)ƒí!�uBb

×_,ªQ§%Èlê�ÅðíAÌõ”D(ê�ÅðíAÌõ”F)5Ï�

�lØ×yòüíÛï�

ø� é�

©t%ÈçíAÅÜ�, |ouâ Smith (1776) FT|, Smith #|÷�ú

Þßí½b4: cU³�÷�íº¯, É�’…¸ÉË1.?�LSß|,7÷

�Þß‰íÓªVAk}	� FwÑÅóíÓ‹¦²k}	íÆª¸÷�Ab

íÓ‹� ÛH%ÈAÅÜ��ák Ramsey (1928), 5(â Harrod (1939)

¸ Domer (1946) �ø–Ií_�j„%ÈAÅ� Harrod D Domer ø

Keynes s‚%È_�2í‹§DbŸÜ, ùpÅ‚AÅÜ�_�� Í7

Harrod-Domer %ÈñÍíÅ‚Ì©.¯¯�Gíéì4, ÄÑ²ìÌ©í¡

bîÑÕÞ, ÉbÕÞZ‰Lø¡bM,øï%ÈñÍ×ÇŸÌ©(ÿ'Øy®

ƒhíÌ©, Ä¤�v\uÇÑw„ií (knife-edge)� Ê1980�H(‚qÞ

∗T6}�Ñç¹ Monush ×ç%Èç`¤� Å«É×ç%ûFH“ÞDÅ«É×ç

%ÈÍ`¤�

�%Èê�Dþ}�‚˚, 2004, 37–79

«×%ÈÍ
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%ÈAÅ_�E–5‡, Solow D Swan (1956) íh©tAÅ_�, øòuA

ÅÜ�Dõ„,í!��

Solow–Swan _� (1956) �\�˚T Solow _�� ¤_�‡ú Harrod–

Domer _�íÿõ, ŸJ Leontief �íÞßƒb, ZSÞßbÖÈx��H

4íh©tÞßƒb� ;W Solow _�ÊÞßƒbíqì, ÞßbÖíiÒÑ

{Ñ£O]Á� d_Ñ{	ì (constant return to scale)� Inada ‘KA;

ÇÕcqÕÞ	ìílz0DA¨AÅ0� J,íqì, U)%ÈñÍíÌ©

¯¯�Géì4; Ouç%ÈñíAÅƒ®0ìÕG (steady state) v, ©A

Ë�’…íAÅ0D©AF)5AÅ0îÑ0�v_�3b#|õ”’…íÚ	

ú%ÈAÅí½b4: %ÈAÅíÅ‚Ì©²ìkÕÞ	ìílz0¸A¨A

Å0, ÖÍlz0í,¯}û_©ÀP÷�Ipí’…æ¾Ó5Ó‹, OuÊ®

ƒhí0ìÕG(, É?Tò0ìÕGví©Aß|®Ä, ºÌ¶Z‰Ê0ìÕ

Gv, ©AíF)AÅ0Ñ0í!‹� Cass (1965) ¸ Koopmans (1965) ø

Ramsey |_¾‘Dlzí–1ùpAÅ_�, U)%ÈñÍÊ®ƒ0ìÕG

5‡, ©‚ílz0� ¾‘D©Aß|AÅ0·}Z‰, ÑqÞí|_“²Ï!

‹� Í7ÊÅ‚Ì©,, 1³�Z‰Å‚�Ì©Aß|AÅ0Ñ0í!‹�

Solow _�£ Ramsey _�2�ÌÅ¬F)Å‚AÅ0Ñ0, Ì¶Ñ®Å

AÌõ”F)AÅ0Ñ£í9õT|IAÅ<íj„, ¥uÄÑ�I7A‰’

…úß|íõ.‰� ÖÍÊ Solow ÊZGí_�2‹pA‰’…íqì, O%

ÈñíÅ‚AÅ0EÍÉ²ìkÕÞcìíA‰’…AÅ0, Ä¤\�í\µ

Ì¶qÞË	à%ÈAÅ0� Ñ7.Y˝#ìíÕÞxXª¥Vj„%ÈAÅ,

Romer (1986) Z‰7h©t_�2d_Ñ{]Á¸ÌÕ¶4ícq, kuq

ÞAÅ_�Ê1980�H�‚E–�

qÞAÅÜ�wÑAÅí�‰VA%Èñq¶œ„í«T, A‰’…¸û˝

ê� (R&D) ·\wÑu%ÈAÅ.ªCÿíÄÖ� Ê Romer (1986) ídı

³, ‡úh©tÞßƒbd7<r^£, 5?wF�¼�Ì’…d_íÕÈ^

‹ (spill-over effect) }ßÞÕ¶%È (external economy of scale); Ê¤q

ì5-, U)_��¼íÞßƒbÑ	ìd_Ñ{,7%ÈAÅí�‰VAc_

þ}íÞßƒbd_Ñ{]Ó, Ä¤ÊÅ‚-?D&M%ÈAÅ� vÈRß0œ

Q� F‚�H�4œòí%Èñ, wlz0œò, Å‚%ÈAÅ06œò; Þß

[bBò� A¨d_œ×6}U)%ÈAÅ0œò� Í7úk¤d_^‹,rÖ

A�O”OíG�; øjÞ, ùŸ0ä×D(íîÂ¸1Å, A¨íò§AÅ·



hE©t%Èçíõ„û˝ 39

uw%È–ìí‘K5ø, /¡��%ÈAÅ0§í«É¸ÚÅ, 6·uA¨ò

�'òíË–; ÇøjÞ, A¨VÖíÅð, Wà��¸rÖÝ¹Åð, A¨A

Å0òúw%ÈAÅº³�	”íTà� Romer í_�.ïªJãc%ÈAÅ

0í,¯, 1/®ÅÊ,H¡bM�F.°-, }�AÌF)Ï�‹×í8$ê

Þ�

Lucas (1988) pë–�õ”’…¸A‰’…, w_�5?íuA‰’…í

qÞxXª¥; A‰’…�ø¶}àkª^� o*Jªø¥Ú	, Çø¶}†à

kÞß, âÀ¶ÆíqÞAÅ_�ØkÑù¶Æ_� (A‰o*¶ÆDÞß¶

Æ)� ½bí!�uâkwFqìí�2’…x�d_Ñ{Ý]ÁíÔ4, Ä¤

Ébõ”’…¸A‰’…M/Ú	, ¹Uƒ®70ìÕG, %ÈE?M/AÅ�

ÇÕ, ¤_��µÌ©˜� (multiple equilibrium path) íª?4, <¹�Ö

_�ìÌ©˜�ªJ�ä%Èñ�²Å‚0ìÕG, ¤ªàVj„s_–á8

”óNí%Èþ}, (Ví%Èê�º�Ïæí8”; ÄsÅ²Ï.°íê�˜

�, Jw2ø_ÅðíA‰’…Ú	D¾‘ªWÓ‹)œ0, FJA‰’…Ú	

)œ0, %ÈAÅ?œ0�

Jû˝ê�ÑxXª¥VÄíqÞAÅ_�, wxXª¥í$�3b�s�

$�; wøÊk2Èß¹�éíÓ‹, Çøé†uúm�ß¹¹”íT¯�1 b

UûêÀP�ªWûê	TíÓÄ, .â[J©tAÅÜ�2êr¬�ícq,

7b#8*9ûê�¼_�íâi‰Uw\�ûêí�‰� Romer (1987) Þ

ßƒbqì|�‹ŒíÞßÛb.êr�Hí2È‹D÷�Ip, 1‹pø_

ûê¶ÆJÇê2È‹; ¤_�2Î7vÈRß0� F‚�H�4¸Þß[b

}	à%ÈAÅ0Õ, ûêA…6}ú%ÈAÅ0ßÞ	à, ¤_�?�d_

^‹æÊ� Romer (1990) wÑxXª¥u%ÈAÅí�‰, Í7xXíª¥

Ûbâûê	TVê�, 7 R&D .â�A‰’…íIp; /ÓO2È‹�é

íÓ‹DUà, øª±QûêÞßA…, Ä7��%ÈAÅ� Grossman and

Helpman (1991) øxXª¥qìÊß¹¹”íT¯,, ß¹íZGà°�G

ä (ladder) O, ú°øß¹ZGøŸ, ¹”6ÿTòøŸ; ¹U¾‘6F¾‘

í|�‹Œb¾³�Ó‹, ^à6}ÄÑß¹¹”íT¯7Tò� Aghion and

Howitt (1992) 	ì2È‹�é, wÑxXª¥[ÛÊ2È‹¹”íZ¾, h

ß¹íûê}úH�ß¹ßÞŠíÕ¶4, *7¦HHß¹ÊÒ,íËP, ¤

12È‹í�éBÖ, [ýÞßFTXíxXBÖ, øOç6˚5Ñ®�� (horizontal) í

ûê“h; 7xXª¥U)2È‹iÒÞß‰Tò, ç6˚5Ñ�ò� (vertical) ûê�
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¹ Schumpeter FT|í“¨4�Ê; âkhß¹ûêßÞívõx�.üì

4, Ñ¤_�6‹p7œ0í5¾�

qÞAÅÜ�ÖˇúxXÕÞíÌ„, Ouúñ‡%ÈAÅíõÒÛïºÌ

¶TXIAÅ<íj„� ÔWVz, J,FH Romer D Aghion and Howitt

íÜ�wÑ: R&D íIp®ÄCuûêAºbñíÓ‹D%ÈAÅ05È�

£²íÉ[� Í7ºDÛõ0ä2¶}˛ÇêÅðí%ð.¯, ¹UÓ‹ R&D

íIp, %ÈAÅº|ÛbîíÛï�

Jones (1991a) ‚à1950–1988� OECD2 ÅðívÈå�’e, �ì

AK model F[píI’00˝4Ó‹}U)%ÈÅ‚AÅ, õ„!‹Ì¶X

M AK _�íhõ� Jones (1995b) ?‚à OECD ®Å R&D ívÍ’e

�ìJûêÑxXª¥VÄíAÅ_�, FêÛ: ÖÍ OECD ®ÅíûêX|

¸xX÷�‰AbpéÓ‹, Ou%ÈAÅº¥7|ÛTÐÝB«¢íÛï, õ

„!‹‡"7 Romer� Grossman & Helpman D Aghion & Howitt _�

2 R&D ¶Mx� �d_^‹� íõ¶�

Ê¬�%ÈAÅÜ�íd.2, úk®Å%Èê�Ñ�° (convergence)

Cu�æ (divergence) ín�Ö�O4� Y¹�Ö�.°íì2, à"úY¹

z (β - convergence) í<2uÊ%Èê�í¬˙2, ¤Åí�ÌAÅ0œó

Åò; cqsÅí%È!Zêró°, †;W Solow _�)ƒsÅ�ó°í0

ìÕG, Ä¤–á’…¾œQí¤Å’…Ú	}œóÅ0, %ÈAÅ06œò,

Ä¤JJ%È!ZóNíÅðdõ„û˝, !‹ª?}XM"úY¹z� KJ

®Åí!Z¡b�FÏæ, †®%Èñ�AÐí0ìÕG (®ÅíÅ‚�Ì’

…æ¾.°), çøÅ�×w…™í0ìÕGB±, Y¹§�ÿB0� %ÈAÅ

0Bò, ¤¹Ñ‘KY¹z (conditional β - convergence)� 7 Galor (1996)

T|E—¶Y¹ (club convergence) í–1, Ê�Ö_Å‚Ì©í%ÈñÍ

-, %È!ZD–á‘KéNíÅð, }�²°ø_0ìÕG7Y¹, Ä7$A

¤ÅB¤� óÅBóíÛï�

Baumol (1986) J Maddison (1982) 1870–1979�16_ OECD Åð

í’eªWû˝, «n®Åí%ÈAÅu´æÊY¹Ûï; !‹N|: œ¤Å

àn…� 2×‚DóÅà1Å� ‹“×AÌõ”F)íÏæÓvÈ7òü, X

M"úY¹æÊ� Abramovitz (1986) ú°ø°’e½hªW}&(N|: A

2¨ºç¹� SË‚� ª‚v� ‹“×� 	*� ¶Å� ,Å� 2×‚� n…� h•� ”n� X•�

:t� :=� 1Å¸LÅ�
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Ìõ”F)Y¹ÉÊùŸ×D(|Û, Ê1870–1950�†×Û�æí8$� 7

De long (1988) wÑ Baumol íû˝�š…²ÏRÏí½æ, Äw²¦íš

…É¨Ö7	““Åð, /ú–á�íAÌõ”F)í,l,?�,l,íÏ

Ï; Ä¤Ê½hcÜš…’e(, õ„!‹.XMY¹cz� Barro and Sala-i-

Martin (1991) hôøÅ5q®–�íAÅu´æÊYg4; û˝1880–1988

�1Å48˚Å‚%ÈAÅ0íj„ÄÖ, øÅ5q®˚í%È!‹¡bœÑó

¡, êÛ®˚ÈæÊAÅíYg (β - convergence), ©��ÌYg§��2%;

/û˝1950–1985�ar73_Ë–í%ÈAÅÛï, õ„!‹éN1Åíû

˝� Barro (1991) J0ä98_Åð1960–1985�diÞ’eV«nh©tA

ÅÜ�íYgcz, 1J1960�pç0TÑA‰’…HÜ‰b, �eA‰’…

ú%ÈAÅí	à˙�� !‹N|JAÌõ”F)AÅ0D�á�AÌõ”F

)íóÉ[bÑ0.09, N˛°¥Ygcz; Í7JøA‰’…‰b‹p5?(,

�á�AÌõ”F)íc¦[b‰ÑŠ/éO, ¤!‹†XMYgcz� Mankiw,

Romer and Weil (1992) ‚à98_ÅðªWû˝, êÛlz0 (J�ÌI’

0THÜ‰b) Bò� A¨AÅ0BQíÅð, AÌõ”F)Bò, ¯¯ Solow

_�íÜ�ã¿, /¤ù‰b?DÀÖj„50%J,FÅÈAÌõ”F)íÏ

æ; OuõÒ’eF,|¤ù‰búAÌõ”F)í	à, ±òk_�Fã¿�

ku Mankiw, Rmer and Weil øA‰’…ûp Solow _�, êÛ¤Øk

( Solow _� (the Augmented Solow Model) ªJj„80%®ÅF)®

ÄíÏæ, <¹lz0� A¨AÅ0D`>®Äu¨A®ÅF)®ÄÏæí3

Ä� Ä®Åílz0� A¨AÅ0£}w	à0ìÕGí‰b.°, ®ÅÜ@.

}Y¹B°øÌ©, kuÊ−„7}	à0ìÕGí‰b(, õ„!‹wÑ®Å

%ÈAÅ}�Y¹íÛï� úkJ,%ÈAÅ_�2í �d_^‹� D ��°�

Cu ��æ� íõ¶, %Èçðbøò³�ø_íj²õ¶�

¥h, Marshall Ê190��tÇàbç�-ø©t%Èç2;$�“, F

í`�z (1890) w2ø¶}u³�bç_�úù““D}	ín�; 5FJ

.?àbç_�Vû˝}	í½æ, uÄÑ}	½æ−£ij, 7øòƒ1950

�H, bçðnêÛTÜijíj¶� çv Marshall Ñ7fÇij, T7ø_

�}.¯¯Ûõícq: ¾‘6¸Þß6"ú}×� Êh©t (neo classical)

}&¾‘6DÞß6k9‡ù}í!�-, Ì¶qÞù““D}	®Ä, 6ÿ.

_¯àk«nù““D}	í%È<°� Marshall }&-Zí�-u’Äº0

í½æ, É-íuóúX#DÛ°àS\óúRß� óúÞß‰F²ì, XÛ�

Ò×ü·Dù““¸}	®ÄÌÉ�
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ˇú Marshall í%Èçû˝j¶.°u Young (1928)� Young uÇd

_%Èuø_Ïûí–1, ×d_Þßí–1�e7ù““D}	ZªÞß‰

í^‹, Ä¤F#|íuù““� }	¸Þß�cí˙��h1; 1wÑ©_A

íù““®Ä²µ.É²ìAÐíÞß, 6²ì7wFAß¹íÒñ¾, *7

�!7wFAù““®Ä¸Þßí²µ� FT|7ú_“;: �Ñ{]ÓY˝÷

�}	í.iÆª�� �.c}	®ÄY˝kÒ×ü� Ò×ü6Y˝k}	

®Ä�� �X#¸Û°u}	ísÞ�� Òí×ü.ÉuâA¨d_²ì, /â

˛÷‰F²ì, ²ì˛÷‰íuÞß‰, 7Þß‰¢Y˝k}	®Ä; FJ}	

íæ˜^@U)Ò×üD}	®Äó�Y˝, 1/�Gœ„}ßÞG4�=

U)}	®Ä¸Òñ¾.iËÓ‹�

Yang (1984) ø Young í2;8Jbç“7, FílàÝ(4d• (�i

Ò}&) ^£7f$}&-Z�I7ù““D}	½æíÿÜ, [J Marshall

Ó¾‘6DÓÞßÞù}ícì, ÊhE©t�--, _Amu¾‘66uÞß

6, 7w²µ½æÿu²Ïù““íj²Dù““®Ä,¥u²ì%È -í½

æ; wŸnu²ì®�ß¹íóúb¾,¥uÊ#ì%È -!Z-’Ä}ºí

½æ� cq� m �ß¹, 7_Aú©�ß¹�ú_²µ‰¾: A#A—¾� ˛

÷¾D÷»¾, kuu� 3m _‰¾ªJ¦ �0� Cu �£M�, FJu� 23m−1

_ij� æÊíijbñ'Ö, O Yang J Kuhn-Tucker ìÜ„p: JæÊ

ù““^ï¸>qA…, ©A.}°v˛÷¸Þß°ø�ß¹, ¹Uª?ÞßÖ

�ß¹, º.“�¬ø�íß¹� Wen (1997) ø¤·æR�ƒøOÄp^àƒ

b,, N|qj".ª?u|ij,7|iijíÕ¯±ük¨ÖF�ijír

Õ� ÖÍFòü7ª?|iijí¸ˇ, O´b*w2v||ij; F�ijí

 ¯ßÞ7VÖÒ!Z, Í7É�^ï|òíÒ!Zn}uøOÌ©, Ä¤

úF�ijªWA… — ^ï}&, Jüì|iij� ¤|ij¹øOÌ©|i

j, …j²7%È -!Zí½æ,7ç>q^0¸Þßƒb¡b�¡/@äM

v, øOÌ©}ÊÒ!Z2.©/Ë��, ßÞ%È -!Zí‰“; kuX

#�Û°¸ÈQ^àƒb6}Ó5êÞ.©/��,ÓO¡bÊ@äM–Èq©

/ËZ‰, Ì©óúg�� ß¹b¾¸÷».°ß¹íAbø©/ËZ‰,¥6

ÿuÊ#ìù“j²¸®Äv, àS²ì’Äº0�

Ê Yang í_�2, ©_Au¾‘66uÞß6, /RßÖš4¾‘, ù“

“ªJTòÞß‰, Oº}Ó‹>qA…, Ä¤$A7ù““%ÈD>qA…5

ÈísØ§ˇ� ç}	íiÒ^ï�kiÒ>qA…v,®ƒ|i}	®Ä� ¹
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UA¨d_	ì, ç>q^0T¯v, |_í}	®Äÿ}Æª, Òd_6}

Ä}	®ÄíÆª7Ó×; 7X#¸Û°u}	ísÞ� Yang (1984) ”w(

ídıÇ“7hE©t (new classical) ç»J�iÒ}&¶àù““D}	

í�-n�%ÈAÅ�

hE©t}&�-Dh©t}&�-|×í.°Êk: hE©t}&Jù

““^ï,7h©t}&Jd_^‹í–1[ýÞß‘K; /‡6cq_AÑ¾

‘6 — Þß6ícqœ(6¾‘6� Þß6ù}ícq¯Ü; y6, >qA…

ÊhE©t�-2ú%È -íÆªrÆ½bíiH, 7¤4”1.æÊkh

©t�-2�

hE©t}&Çá?J�GøOÌ©j�rÞ}&%ÈñÍí�GÆªÑ

Yang and Borland (1991)� Ê¤_� (Ñ7WdjZ, J-�˚ YB _�)

2, %ÈAÅí�‰VA÷�}	�Ví%È^ï7Ýd_%È, …1/ªJ°

vj„®Å%ÈAÅ�æ¸�°íÛï� YB _�qì�?ÞÍ (learning by

doing), <¹ÊÞß¬˙2Ú	Þßø…, ª7T¯Þß‰, J�?ÞÍ¸ù“

“}	Vj„}	íAêÆª, à}	íêÆªVj„%ÈAÅD%È -í

‰“� ¤�?ÞÍ�Víù““^ïu_AÖ�í, 7wF_�2íidiç

ßÞíd_^‹¸}	ÆªÌÉ� ÷�}	í%È^ï¸d_%È.°, à°

Young (1928) Fk: d_%Èuø_Ïûí–1�

YB _�2�ù““^ï¸>q‘à5ÈísØ§ˇ, ©_AmÑ¾‘6¢

uÞß6, ¾‘6RßÖš4¾‘, 7Þß6¿¡ù““Þß� Ä¤ç>q^0

'Qív`, }	íßTük>q‘à, ku_A}²ÏœQí}	®Ä; ÓO

>q^0íZª, }	íßT�¬>q‘à, }	ÿ}AêÆª, ÒíÌ©}

	®Ä,¯, Òñ¾�OØ×� Þß‰,¯� üq¼¹í�é,¯, }×í–

�4Ò}MÚc¯Aø_$øÒ� ¹UA¨d_¸ R&D Ip·³�Ó‹,

÷�}	AêÆªíœ„6}ßÞqÞAÅ�

YB _�.cN|}	®ÄDÒ×ü�É, 1/?Dj„®_Åð5È%

ÈAÅ�æ¸�°íÛï� …[p%ÈAÅ�ú�_�: }	.ê®víÁ§

AÅ, }	Æªv (–ì¼¨) í‹§AÅD}	à‰�`víÁ§AÅ� ç A

Åí>q‘àœQ (>q^0œò) v, …}lÇá}	Æª, Ä¤œoªp–

ì¼¨, 7 B ÅETGÊÌ}	 (A#A—í autarky) ¼¨, ¤vsÅÈí

AÌõ”F)Ï�ÿ}Ø×; òƒ A Åí}	à‰�`ªpAÅA�‚ (ò}

	®�OÁ§AÅ), / B Å%ÈÇá–ìv, sÅÈíAÌõ”F)Ï�¢}
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òü� ¥šíÜ�ã¿[ÛÊõÒ’e,, ¹ÓOvÈR�, sÅíAÌõ”F

)Ïæ}lØ×yòü, JuJlê�ÅðíAÌõ”F)Á�(ê�Åðí

AÌõ”F)}×ÛJ U $Õí�(, …¹�dñí¹uJ15_ OECD Å

ðíAÌõ” GDP vÈå�’e, ð„¤J U �(íã¿u´A�

…¹�du�ü�� Î…�Õ, �ù�Ñ YB _�; �ú�Ñcq�ì; �

û�Ñõ„}&, ¨�’eVÄDTÜDõ„!‹; �ü�†Ñ!��

ù� YB _�Dwõ„<°

YB _�[J¾‘6¸Þß6ù}ícì, 7cq©_Amu¾‘66uÞß

6; AWÞß2÷»#FAíªWD¾‘‹2˛AFAíªW,¯ªàV«„

}	®ÄíAÅ; ©Aí^àƒbqì��éý_ATÑ¾‘6RßÖš4¾

‘, £ívÈRß0UFRßç‚¾‘; ¾‘‹ªAWÞßCu˛AFA, O²

FA˛÷}êÞ>qA…; Þßƒbíqì¿Ö7�?ÞÍD�?ÞÍù““

íÑ{]Ó; ÇÕ©_¾‘6— Þß69‡ó° (ex ante identical), Þßƒ

b� ^àƒb¡bó°, ©�¼¹í>qA…6ó��

©_Aú©ø�¼¹·�ú_‰¾Ûb²ì, ¹A#A—¾� ˛÷¾£÷»

¾� J� m �ß¹, †� 23m _0DÝ0í ¯, w2� 23m − 1 _ ¯Ñ

ij, Yang J Kuhn-Tucker ìÜ§ÎrÖª?íij, 1„p|_A¾‘�

ÞßD>qí|__�: ø_A.}°v˛÷� Þß°ø�ß¹, /.}“�

¬ø�íß¹; cqÊ m �ß¹2_A“ß¹ i /Ê� t ‚üq nt �ß¹

(nt < m),

xit, x
s
it, lit > 0, xd

it = 0,

xrt = xs
rt = lrt = 0, xd

rt > 0, (Îß¹iÕnt − 1�üq‹),

xjt, ljt > 0, xs
jt = xd

jt = 0, (m − nt�Ýüq‹),

w2 xit, x
s
it ¸ xd

it [ýÊ� t ‚FÞßA#� ÷»¸˛÷ß¹ i íb¾;

xrt, x
s
rt ¸ xd

rt [ýÊ� t ‚FÞßA#� ÷»¸˛÷ß¹ r íb¾, r ∈ R, R

Ñ˛÷ß¹íÕ¯, ¨Ö nt−1 _jÖ; xjt, x
s
jt ¸ xd

jt [ýÊ� t ‚FÞßA

#� ÷»¸˛÷ß¹ j íb¾, j ∈ J , J ÑÝüq‹íÕ¯, ¨Ö m−nt _j

Ö� lit, lrt ¸ ljt †}�H[Þßß¹ i� r ¸ j í÷�Ip�7ç nt = 1 v,[

ýÊÒ,üqíß¹�éÑ0, ¤vc_%ÈñÑA#A—þ} (autarky)�
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¤|__�í%Èògwõ'�À: ç xs
it > 0 [ý xit > 0 /xd

it = 0, Ä_

AAWÞß7ß¹ i, Fÿ.}°v˛÷ß¹ i, ÄÑ˛÷}ùê>qA…; 7

xd
rt > 0 † xrt = xs

rt = 0, ÄÑ_A}ù·kÞßß¹ i, 1*Þßí¬˙2

TòwÞß‰J>²ß¹ r�

5?� M _¾‘6 — Þß6� m �¾‘‹, /M > m, _AÊÒ,

“ß¹ i 1÷ nt − 1 �ß¹, †Fí²µ½æà-:

Max: Ui =

∫

∞

0

uite
−ρtdt, (2.1)

subject to

uit = xit

[

Πr∈Rt

(

Ktx
d
rt

)]

(Πj∈Jt
xjt) , (�t‚^àƒb)

xit + xs
it = Lita, xjt = La

jt, j ∈ Jt, a ≥ 1, (Þßƒb)

Lst =

∫ t

0

lsτdτ and lst = dLst/dt if lst > 0,

Lst = 0 if lst = 0, (ç‚÷�Ip5.b4)

lit + Σj∈Jt
ljt = 1, (ç‚÷�˙˙Ì„‘K)

Kt = k/nt, k ∈ (0, 1), (>q^0)

pitx
s
it = Σr∈Rt

prtx
d
rt, (ã�Ì„)

nt |t=0 = 1 , Lst |t=0 = 0 , s = i, j, j ∈ Jt� (–á‘K)

uit D Uit }�Ñ“ß¹ i í_Aí^àƒbDwñ™ƒb, ρ ÑvÈRß

0� cq˛÷í¼¹� 1−Kt í¶}ÄÑ«�7¸Ü, Ä¤F˛÷üq‹b¾

xd
rt ö£ªàV¾‘7×)^àí¶}É”- Ktx

d
rt; 7 k Ñ>q^0¡b, …

DÅð„�¸ËÜ�‘K�É; qì[b Kt ¸üqF-íbñ nt − 1 �É,

âk nt ,¯, DAüqí�Ì�×,¯, >qA… 1 − Kt ¹Ó5,¯, Ä¤

Kt u nt í]Áƒb� xit + xs
it Ñ_AÊ� t ‚FÞßß¹ i íb¾; cq©

AÊ©‚·�øÀPí÷�˙˙, lst uÊ� t ‚Þß¼¹ s FIpí÷�v

È, lst Bò†H[¤AÊÞß¹ s íù““®ÄBò, 7 Lst uòƒ� t ‚F

Ú	Þßß¹ s Ipí÷�vÈ, H[íuòƒ� t ‚Ñ¢Þßß¹ s Ú	í

%ð� ø…DA‰’…�7 Lst = 0 if lst = 0 [ýJ_AÊ� t ‚T¢Þßß

¹ s, †wÚ	í%ðø“Ñû��3 pst ÑÊ t ‚ß¹ s íg�, _A³�a

3yÑøOíÞßƒb@Ñ xit + x
s

it
= (Lit)

b(lit)
a, Ê t ‚JÞßÞß¼¹ i íIpÑ

0, †¼¹ i íß|Ñ0; Í7¥šíqìU)·H}	ÆªíÏ}j˙‰)ØJTÜ�
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úWÑ, Ä¤ã�Ì„�Ñç‚Ì„� YB _�2þ�øõ'½bíqì, ¹Þ

ßƒbíqì¿Ö7�?ÞÍD�?ÞÍù““íÑ{]Ó, 7�?ÞÍíù

““^ïDd_Ñ{us_iÍ.°í–1; ù““^ïDù““ç3$Aí

ù“ø…‹§Ú	�É, …U)©�ù“ß¹í÷“ÂjíÞßø…Ï�Ø×,

6ÿuF‚íqÞªœ‚ï; FJ¹U_�qìF�A9‡ó°, OÄÑ²Ï7

.°íù“j², Fb5Èú.°Þßº�íÞß‰}Ó}	Æª7ßÞ}��

ç k ¸ a íM.Ø×6.Øüív` (nt ∈ (1, m)), øO�GÌ©Ñ:

ρn ≡
ṅt

nt
=

aρi

2 + 1

nt

=
an

2(1−
1

a
)

t k
1

a e
1−2nt

ant

(2nt + 1) m − ant (m − nt)
, (2.2)

ρu ≡
u̇t

ut

= a [ntρi + (m + nt) ρj]

= [(2nt + 1)m − ant (m − nt)]
ρn

nt

= an
1−

2

a

t k
1

a e
1−2nt

ant (2.3)

lit =
nt (2nt + 1)

m (2nt + 1) − ant (m − nt)
, Lit =

[

nte
2−

(

1

nt

)

/

k

]

1/a

, (2.4)

ρ̇u

ρu
=

[(a − 2)nt − 1] ρn

ant
� (2.5)

w2 ρn Ñüq¼¹�éAÅ0; ρi ≡ (lit/Lit) Ñ_AÞßß¹ i íA‰’…

AÅ00; ρj ≡ (ljt/Ljt) Ñ_AÞßÝüq¼¹íA‰’…AÅ0; ρu ÑA

Ìõ”F) (^à) íAÅ0, 7 (ρ̇u/ρu uAÌõ”F)AÅ0íAÅ0�

J ρn > 0 (üq‹�éAÅ0Ñ£), üq¼¹�é}*�0‚ n0 = 1 Æ

ªƒ� T ‚ nT = m, üq¼¹�éíÓ‹H[}	®ÄíT¯, 7Ê� T

‚v}	ªø¥Æªíà‰�`�J m D×, <¹}	�Æªí˛È, †Ê nt

�¡k m í¬˙2, Ýüq¼¹�é}â�0‚í m− 1 MÚ-±B� T ‚

ví0, ¥H[_AÊÞßÝüq¾‘¹íù““˙� (ljt) */ø£M (qj)

Ý©/��ƒ0 (ij); óúË, wÞßß¹ i íù““˙� (lit) †â/ø£

M (qj) Ý©/��ƒ1 (ij)� /* (2.2) �ªJõ|, ç>q^0¡b k

MB×ív`, nt íÓ‹6B0� YB _�qÞ“7_Aüq¼¹�é nt D

wüqF-Ab nt − 1, 7þ},©_A²Ïw nt í,¯!‹²ì7}	æ

˜í×ü� …1²ì7øO�GÌ©, ÄÑX#� Û°¸wFqÞ‰b·uâ}

	®Ä nt F²ì; 7â (2.3) �ªJõ|, J m D×/ nt *1² m Ô¡,

†AÌõ”F)AÅ0ÓO‰��
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%â}& (2.2) – (2.5) �ªJõ|rÖ.°íAÅ_�; üq¼¹�éA

Å0 (}	®ÄAÅ0) ρn, AÌF)AÅ0 ρu D©Aù““®Ä lit îÑ£

iff

f (nt) = (2nt + 1)m − ant (m − nt) > 0 (2.6)

Ê nt ∈ (1, m) v, f((nt) .Ñ£; â÷�˙˙‘K lit |×Mu1, 7Ä÷�

vÈÑÝŠFJ lit |üMÑ0� * (2.4) �ªJõ|, ç f(nt) = 0 v lit �

|×M1, ç f(nt) < 0 v lit �|üM0� f(nt) ªàVj„ nt ‰�íú�˜

�, ø (2.6) �ú n �}øŸ1IwÑ0, ªJ)ƒç n ≡ ((a− 2)m/2a) v

f(nt) �|üM� ç a ≤ 2 v f(nt) í|üMÑ£, Ä¤c_ f(nt) ·ÊdW

,j, ¯±Ñ£; ç a > 2 v, f(nt) >dWksõ (Ê m = [2/(a− 2)]2a v

>køõ), â f(nt) = 0 j|¤sõ}�Ñ:

n′ =
(a − 2)m −

√

(a − 2)2m2 − 4am

2a
, (2.7a)

n′′ =
(a − 2)m +

√

(a − 2)2m2 − 4am

2a
� (2.7b)

w2 n′′ ≥ n′� J a ∈ (2, 3) † n′ ≥ 1; J a > 3 † n′ < 1, Í7 nt = 1

u n í|üM, FJÊ a > 3 v n′ < 1 u.¯Üíø_j�7 a íú_–È

(a < 2� a ∈ (2, 3) D a > 3) ¸ú�AÅ_��É�

íl5?Ç2–1(c) 2 a > 3� k MQ¡1í8”, }	*�0‚ (nt = 1)

ÇáÆª, Í7 n′ Ê1í˝i/ f(n′) = 0, â (2.4) �ªJø−¤v lit }

ø-ä®ƒ|×M1, [ýÊ}	Æªí–õ�0‚, _Aø-äâ*#A#A

— (nt = 1) �ƒêrù““ (lit = 1 and nt = m), Q-V}	®Äÿøò

TGÊ nt = m, 7AÌõ”F)AÅ0Ñ£O]Á;¥é�í}	®Ä¸AÌ

õ”F)AÅ0í˜�àÇ2–2(a) F[ý, %ÈAÅ_�u×‰R�í	““

(big push industrialization), 7Ý�îí%È–ìD�îí}	Æª� Í7

ÊÛõ0ä2ÿˇ¥�%Èþ}A§ËâA#A—Æªƒêr}	íWä, ª

?íŸÄÊk�?ÞÍíù““^ï³�µó×, 6ÿuzÛõ0ä2 a íM

.�¬3�

QOõÇ2–1(b) 2 a ∈ (2, 3) / k MD×í8”, â (2.7) �ª)ƒ

1 < n′ < n′′ < m; ç nt < n′ v f(nt) > 0, ;W (2.2) � f(nt) > 0 †

ρn > 0, Ä¤Ê nt = n′ 5‡ nt }ÓOvÈ%¬7Ó‹, òƒ t = t2 v nt

Ó‹B n′, ¥v` f(nt) = 0, â (2.4) �ø lit }ø-ä��ƒ1, 7}	®
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n

)( tnf

(a) 2<a

a

ma

2

)2( -

1

(b) 32 << a

1

a

ma

2

)2( -

n n
1

n n

(c) 3>a

)( tnf )( tnf

a

ma

2

)2( -

"n'n

Ç2–1: .°í a í–ÈßÞ.°íAÅ_�

Ä}* nt = n′ ��ƒ nt = m� * (2.5) �ªõ|Ê t2 5‡�øõ t1, A

Ìõ”F)AÅ0Ê t1 5‡Ñ£O]Á, 7Ê t1 ¸ t2 5ÈÑ]Ó� ¥é�í

AÅ_�àÇ2–2(b) Fý, Ê t1 5‡}	®ÄœQ, 1J]Áí§�AÅ; t1

¸ t2 5ÈíAÅ_�Ñ��í–ì, AÌõ”F)AÅ0Ñ]Ó, }	®ÄM

/ËÆª; 7ƒ® t2 ív`, nt �ƒ m, %Èþ}ƒ®êr}	íÕG, 7A

Ìõ”F)Ê t2 A§ËAÅ; 5(†ÄÑ}	Æªíà‰˛%�`, AÌõ”

F)íAÅ0ÀÖâÞßß¹ i íA‰’…AÅ0 (ρi) F²ì, ç lit = 1 v,

ρi = (1/Lit) ÓOA‰’…íÚ	7-±, Ä¤¥_AÅí�‰Éª?ßÞÁ

§í%ÈAÅ,¥v%ÈñÇáªAÅíA�‚, }	.yÆª/AÌõ”F)

AÅ0]Á�

ç a < 2 / nt ∈ (1, m), â (2.3) (2.5) �õ|, AÌõ”F)AÅ0Ñ

£O]Á; ÇÕâ (2.2) (2.7) �ªø}	®ÄAÅ0¯±Ñ£� ¤�é�íA

Å_�àÇ2–2(c) F[ý, Ô�u]Áí}	®ÄAÅ0£AÌõ”F)AÅ

0�

5?|(ø�8”, J k ¸ a M·'ü (a MQ¡1� k MQ¡0), òg

,Võ, ¤vù““^ï'ü/Ê«�¼¹í¬˙2}¸Ü”×¶}í¼¹, >

qA…�¬ù““}	íßT, Ä¤Ì©¯±·}uA#A—þ}, ©A·AW

Þß m �¾‘‹, úLø¼¹í˛÷b¾îÑ0, ¤v³�ÒæÊ� Ju*

(2.2) �V}&, ªJ)ƒó°íR�, * (2.2) �ªJõ|}	®ÄíAÅ0

øÑ0, nt í|_jøøòTGÊ nt = 1, }	á�³�Æª; à‹©ø‚ nt

·�k1íu, Ì©¯±·uA#A—þ}, ¥_8”-øOÌ©ªJ (2.8) �

[ý:

ρn = 0,
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ρu = amρj =
amlj
Lj

=
am

t
� (2.8)

¥é�íAÅ_�âÇ2–2(d) F[ý, }	®ÄøòTGÊ nt = 1, /AÌ

õ”F)AÅ0ÓOvÈMÚ-±�

Ä YB _�cq©_Amu¾‘66uÞß6, TÑ¾‘6, Fb¿¡Öš

“¾‘; TÑÞß6, ÄÑù““ÞßªJ‹§ø…¸A‰’…íÚ	, FJF

b¿¡ù““Þß� >q‘à (üq¼¹7ù–) ¸ù““Þß (TòÞß‰)

5ÈísØ§ˇkuAÑc_]9í|êõ, 7¤§ˇª?ßÞ÷�}	íM

¥Æª� Ê%È��ê�í¼¨, AbÄÑ.x�Þß%ð, FJÞß‰'Q,

J_Ì¶ŠV}	ù““Fùêí>qA…, Ä¤©_A·AWÞßF�í.

Û¹, Ê¤8$-, %Èñuø_A#A—íþ}� ÓOvÈ%¬, âk©_A

ÊA#A—íÞß2MMÚ	7©�Þßíø…, ¥�*d2ç×)íø… (�

?ÞÍ) U)Þß‰)JT¯, 6é©_AªJŠVœòí>q‘à, FJAb

}²Ïòøõí}	®Ä, 7œòí}	®Ä6}¥¬V‹§Þß%ð¸A‰

’…íÚ	, ku¢ªø¥TòÞß‰—JŠVyòí>q‘à; ku¥�G

4�=¨ÿ7%È–ì� Í7ù““íê�.ª?uÌÌ„í, ÖÍA¨d_

M ¸�GÌ©ÌÉ, Ou…wõu}	ÆªíÌ„‘K, �ÀËz, ù“�é

b.ª?�¬A¨d_� ç}	Æªíà‰�`(, %ÈAÅÿ.ª?yVA

}	Æª, 7ÉVAk%ðíÚ	, ¤v%ÈñuJÁ§AÅ�

YB _�2�ú�AÅí_�, óœkwFAÅ_�, …ªàVj„®Å5

È%ÈAÅ�æ¸�°s�Ûï� ø�u³�}	íA#A—þ}, AÅêr

VAkÞß%ðíÚ	, AÌõ”F)AÅ0]Á;�ù�u!k}	ÆªíA

Å, ÄÊÞß¬˙2.iç37Ú	ù““7‹§}	Æª, ¤vAÅ0Ñ]Ó

(ªp–ì¼¨); �ú�†uç}	íà‰�`(, AÅuâò}	®Ä-Ú	

íA‰’…FR�, ¤víAÅ0Ñ]Á (A�‚)� Ä¤J A Å*�ø¼¨ª

p–ì¼¨ívÈœo, 7 B ÅETGÊ�ø¼¨, †sÅíF)íÏ�}M

ÚØ×; 7ç A ÅªpA�‚, 7 B Åªp–ì¼¨v, †sÅíF)íÏ�

¢}�Oòü�

ÇøjÞ, YB _�ªJj„'Ö%ÈÛï; ¤_�2²ìAÌF)íu>

q^0£÷�}	íÆª, ç>q^0´'QrCu}	n�ÇáÆªv, Ab

²ÏA#A—íþ},¥v`ÒârÖd_'ü/ÖËj4%ÈF A;Ó

O>q^0íZ¾� }	Æªƒœòí®Ä, Ëj4íüÒÿ}MÚc¯Aø
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t
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t
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0 0

m

2t 1t 2t

(b) )3,2(a

1

t

tn

t

tu

0 0

m

t

tn

t

tu

0 0

1

m
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t
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0 0
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(d) 1a 0k

Ç2–2: .°_�í}	ÆªD%ÈAÅ


