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Firm Heterogeneity and Economic Geography

Abstract: Since the pioneered work of Krugman’s ”new economic

geography”, many scholars investigated the origins of economic ag-

glomeration from many different viewpoints including trade cost,

expectation, technical progress, tax rate differences and so on. How-

ever, there is few literature analyzing the effect of firm heterogeneity

on agglomeration. This paper proposed a theoretical model involv-

ing two regions, two sectors, and two factors with heterogeneous

firms to exploring whether and how productivity heterogeneity of

firms affects agglomeration of manufacturing industry. This paper

shows that the increasing of productivity heterogeneity of firms fos-

ters agglomeration of manufacturing labors. Empirical results based

on Annual Survey Data of Chinese Industrial Enterprises above scale

5 million Yuan and Annual Data of Chinese Prefecture-level Cities

verify the above results.

Key words: Agglomeration, Economic Geography, Productivity het-

erogeneity
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à�NÄåoþǑ(1− α)L§�E�NÄåoþǑαL"aqKrugman (1991)��½§·�b�ü�/«�à�NÄåêþ�Ó§l
z�/«Ñk1−α

2
Lü �à�NÄå"b�à�NÄåØ�±3«��m6Ä§��E�NÄå�±3ü�/«�â¢SÂ\gd6Ä"b�)�Ó�à�¬�à�Ü�½|(�´��¿��"à�¬�±3«��m�¤�/gdn´"Ø��à�¬ǑOdÔ§=Ùd�Ǒ1"b�ü�/«�à�¬)�Eâ�Ó§�ü à�NÄå�±)��ü à�¬§l
z�«��à�NÄåó℄�Ó§�ÑǑ1"·�b��E�Ü��½|(�´�ä¿��§Ù¥z�«�É5�E¬�d��è�)�"/«i�è�ÄkI�|G±NÄåOd��½¤�fEâU?\1�§,�*	�Ù)�Çθ"Ïd�E¬�)�¼êǑy = θl§Ù¥yǑ�E¬�þ§lǑÙNÄ�^þ"è�3?\�
§§Ø��Ù)�Ç§���ÙÑl,�©ÙG(θ)"è�*	�)�Ç��û½´Ä)�§ǑdI�|Gfii��½¤�"§XJ�Ñ��/«j§��|G±NÄåOd��½¤�fji"«�i��E



7¬��È�j/«§I�|GiD�Ü.Xì$Ñ¤�τji§=3«�j�È�ü �E¬I�li$Ñτjiü "Ǒ
�Be©¥��ã§·��/«i¥�E�NÄå�ó℄Ǒwi, i = 1, 2"b�ü�«���¤ö´Ó��§ ��Ó§��±^CES�^¼êL«µ
Ui = Y 1−µ

(
∫ Ni

0

xii(k)
σ−1

σ dk +

∫ Nj

0

xij(k)
σ−1

σ dk

)

µσ

σ−1

, j 6= i, i, j = 1, 2, (1)Ù¥§µǑ�E¬�>S�¤��§σǑ�¬�m�O��5§NiǑi/«¤)���¬ê8§xijL««�i¥�¤öé5gj/«�¬��¤þ§YL«�¤öéÓ�à�¬��¤þ"
2.2 ���¤¤¤ööö¯̄̄KKK�â
¡��.�½§·���/«jé/«i¤)���¬k�I�¼êǑµ

xji =
pji(k)

−σ

P 1−σ
j

µIj , j, i = 1, 2, (2)Ù¥§Ij = wjLjǑ/«j¥�oÂ\§LjǑ/«j¥<�êþ"
2.3 )))���ööö¯̄̄KKK/«i¥è�3/«j�È�|dǑµ

πji = pji(k)xji(k)− wilji − wfji.Ù¥§fjiǑ/«iè�3/«j�È��½¤�"N´��Ù�`½d©OǑµ
pii(k) =

m̄wi

θ
, pji(k) = τjipii(k), i, j = 1, 2, j 6= i. (3)Ù¥§m̄ = σ

σ−1
§τjiǑ�¬li�È�j�$Ñ¤�"·���±��/«iè�3/«j��È�ÚéA�NÄ�Q©OǑµ

rji(k) =

(

τjim̄wi

Pj

)1−σ

µIjθ
σ−1, lji(k) =

rji(k)

m̄wi

+ fji. (4)Ó�è����z|dǑµ
πji(k) =

rji(k)

σ
− wifji, j, i = 1, 2. (5)�k|d�u"�è�â¬)�ÚÑ�§Ïd·���/«iè�3/«j�È
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θji =

(

σwifji

µIj

)
1

σ−1 τjim̄wi

Pj

, j, i = 1, 2. (6)ùp§τii = 1"u´/«i�d��êǑµ
P 1−σ
i = Ni

(

m̄wi

θ̃ii

)1−σ

+Njςij

(

τijm̄wj

θ̃ij

)1−σ

, j 6= i, j, i = 1, 2. (7)Ù¥§ςji =
1−G(θji)

1−G(θii)
Ǒ/«iè�Ñ��/«j�VÇ§ùp·�b�
τσ−1

ji fji ≥

fii"7,	§θ̃ji½ÂǑ̃
θji =

(

1

1−G(θji)

∫ ∞

θji

θσ−1dG(θ)

)
1

σ−1

. (8)Ïd§i/�¹3j/½|þ�è��²þ|dǑµ
π̄ji =

r̄ji

σ
− wifji, j, i = 1, 2, (9)Ù¥§r̄jiǑrji(θ)�Ï"µ

r̄ji = Eθ≥θji
(rji(θ)) =

1

1−G(θji)

∫ ∞

θji

rji(θ)dG(θ) (10)

=

(

τjim̄wi

Pj

)1−σ

µIj θ̃
σ−1
ji .
i/�¹3j/½|þ�è�Ǒ÷vj/½|�²þNÄ�QǑµ

l̄ji =
r̄ji

m̄wi

+ fji, j, i = 1, 2. (11)

2.4 þþþïïïb�πji(θ)!rji(θ)Úlji(θ)�Ï"©OǑπ̄ji!r̄jiÚl̄ji§KNÄå½|Ñ�^���Ǒµ
Ni l̄ii +Niςjil̄ji +

Ni

ςi
fE = αλiL, i = 1, 2, j 6= i, (12)Ù¥§λj = 1 − λi§λiǑ/«iNÄå3¤kNÄå¥¤Ó'~§ςi = 1 −G(θii)Ǒ

7Tb��y
«�i¥è�Ø¬�ÜÑ�"ù«�½ë�Helpman et al. (2004)"
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Ii = αλiwiL+

1− α

2
L, i = 1, 2. (13)è�?\òÑþï^�Ǒµ

ςi (π̄ii + ςjiπ̄ji) = wifE , i, j = 1, 2, j 6= i. (14)��§NÄå6Ä��þï¿�Xkµ
wi

P
µ
i

=
wj

P
µ
j

, j, i = 1, 2, j 6= i. (15)ò(9)!(14)�\(12)§·�kµ
Nir̄ii +Niςjir̄ji = αλiwiL. (16)

2.5 ëëëêêêzzz�G(θ)ǑXe/ª�Pareto©Ùµ
G(θ) =

{

1−
(

b
θ

)κ
θ ≥ b,

0 Ù�.
(17)ùp§κïþ
è�)�Ç�m��É§κ��§è�)�Ç�m��É��"8

bǑè�)�Çe.§§ïþ
è��N)�ÇY²§b��§è�)�Ç�N�p"3(17)��½e§·�kµ
θ̃ji =

(

κ

κ + 1− σ

)
1

σ−1

θji, j, i = 1, 2.l
�â(10)Ú(6)§·�k
r̄ii =

κ

κ+ 1− σ
σwifii, r̄ji =

κ

κ + 1− σ
σwifji, (18)±9

π̄ji =
σ − 1

κ+ 1− σ
wifji, i, j = 1, 2. (19)·��±)Û/�Ñé¡þïÚ8àþïü�/«�è�ê!è�?\�

8N´y²§�è�)�ÇÑl(17)¥�©Ù�§è�)�Ç���Ǒ κ

(κ−1)2(κ−2)§§´κ�~¼ê"



10.)�ÇÚÑ���.)�Ç§¿©Ûé¡þïÚ8àþï�è�)�Ç©ÙParetoëê£É�5κ±9)�Çe.b¤�'X"�du3���/�þïvk)Û)§Ïd·�ùpÑ�é¡þïÚ8àþï�©Û"3e!¥§·�æ^ê��[��{5�Ñ�½)�Ç©ÙëêÚ$Ñ¤��Ù§ëê�/�þïÚ­½5§dd��'uè�É�5��E�8à�eZ·K",�·�ò(Ü/¥Ió�è�êâ¥0!/¥I¢½ÚOêâ¥0Ú/¥IÚO
�0�'êâéù
·K��u�"
3 êêê���(((JJJµµµÉÉÉ���555���²²²LLL888ààà�!Úe�!ò3κ > σ − 1�^�e§©O�	µ(1)3�½$Ñ¤���¹e§CÄè�)�ÇÉ�5κ§�	�E�8à�ª�Cz¶(2)3κé�!¥���Úκé���¹e§©O�	$Ñ¤�τ�Czé8à�ª�KǑ¶(3)3�½κÚτ��¹e§�	)�Ç©Ùe.ëêb�Czé8à�ª�KǑ"
3.1 èèè���ÉÉÉ���555������EEE���888ààà
Krugman (1991)Øy
«��m��E��¬$Ñ¤��Cz¬KǑ8à�ª�Cz"�!òÏLê�O�`²§3�½«��m$Ñ¤���¹e§è�É�5Y²�Cz§¬���E�ØÓ8à�ª�Ñy"Ǒ
ê�þØyù�:§·��fii = f, fji = fx, i, j = 1, 2, j 6= i§τji = τ, j 6=

i§�
σ = 3, τ = 3, fE = f = fx = L = b = 1, α = µ = 0.5.3þãëê^�e§·��Ñ
è�)�ÇØÓÉ�5Y²κ��¹e�E�8à�ª�Cz"du3Melitz�.¥�^)�ÇPareto©Ù�b�Ib½κ > σ − 1 (Sun et al.

2011)§Ïd·�3e¡�ê�O�¥-κ > 2"ã1�Ñ
κ = 2.1, 3, 3.9, 4.8o«�/�E�8à�ª�Cz§l¥·��±w��è�)�Ç©Ù�5�É�£=κ�5��¤�§é¡þïC��5�Ø­½(�κ = 3�§é¡þï´Ø­½þï)"?�Ú��[(J(2)Ú(3)L²§�«��m�$Ñ¤�τ���§Ǒ
�yé¡þï´­½�κ��"Ïd§·��±��Xe�©¥�Ì�(Ø"···KKK 1 è�)�ÇÉ�5§Ý�eü£κ��¤¬���E�ªu©Ñ§
è�)�ÇÉ�5§Ýþ,£κ��¤K���E�ªu8à"·K1�(J�Ottaviano (2012)�(JØÓ"3Ottaviano (2012)¥§è�É�5é8à¥�/U0.KǑ"E¤�©(J�Ottaviano (2012)�(JØÓ��Ïkü��¡µ£1¤Ottaviano (2012)�^�´�g�^¼ê��ä¿��.§



11

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
−0.25

−0.2

−0.15

−0.1

−0.05

0

0.05

0.1

0.15

0.2

0.25

Manufacturing labor share λ in region 1

R
e

a
l w

a
g

e
 d

iff
e

re
n

ce
 o

f 
m

a
n

u
fa

ct
u

ri
n

g
 la

b
o

rs
 b

e
tw

e
e

n
 r

e
g

io
n

 1
 a

n
d

 2

 

 
κ=2.1
κ=3
κ=3.9
κ=4.8

ã 1:è�É�5�é¡þï­½5§τ = 3Ï
½|¥�è�êO\¬\r½|¿�§��è�d�\¤eü§
�©¤�^�´CES�^¼ê��ä¿��.§½|¥�è�êO\ØKǑè�d�\¤"Ïd§3�©¥§8à¬KǑ��d�
�è��m�¿�§Ý§l
éè��ü �¬|dÇvkKǑ"£2¤3�©��.¥§è�3�/«Ú3,��/«�ÈÑI�|G�½¤�§
3Ottaviano (2012)¥vkùü��½¤�"ù�§�½��«���E�NÄåoþ§�è�É�5O\�§è��m�¿�Y²eü"
�T�E�NÄå8¥u��/«�§Ï$Ñ¤�!��5��/½|�AO\§�dd�5�è�3��½|�¿�q¬��è�1�?\�.)�Ç�Jp§l
�5?\¤õÇ�eü"3�©��.¥§
�«åþÓ`u��«åþ§l
è�É�5O\¬ü�/r?�E�8à"
3Ottaviano (2012)¥§è�É�5�Cz¬�5è��m¿�rÝ�Czµ�É�5é��§è��m¿�rÝ��§
�É�5é��§è��m¿�rÝé�"Ïd�3��É�5��.�§3d�.��e§
�«åþÓ`u��«åþ§
3d�.��þ§��«åþÓ`u
�«åþ§l
��É�5é�E�8à�KǑ¥�/U0."
3.2 $$$ÑÑÑ¤¤¤���!!!èèè���ÉÉÉ���555������EEE���888àààǑ
?�Ú`²è�É�5é�E�8à�ª�KǑ§Ó��Krugman (1991)'u$Ñ¤�Ú�E�8à�ª�(J�é'§�©3ØÓ�è�)�ÇÉ�§
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κ=2.1
κ=4.6
κ=7.1
κ=9.6

ã 2:è�É�5�é¡þï­½5§τ = 2
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κ=2.1
κ=40.1
κ=78.1
κ=116.1
κ=154.1

ã 3:è�É�5�é¡þï­½5§τ = 1.1
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τ=1
τ=2
τ=3
τ=4
τ=5
τ=6

ã 4:$Ñ¤��é¡þï­½5§κ = 3Ýκeé$Ñ¤��CÄ��E�8à�ª�'X?1
�[§�(4)Ú(5)§Ù¥(4)Ǒκ = 3��/§
(5)Ǒκ = 5��/"l(4)Ú(5)¥·��±w�§3�½κ��¹e§�$Ñ¤�é$�§é¡þï´Ø­½�"�X$Ñ¤��þ,§é¡þï�5�ªu­½"�$Ñ¤�ép�§é¡þï´­½�"lüÌã¥��±w�§3τ = 3�§XJè�)�ÇÉ�5§Ýé�=κ = 3§d�é¡þï´Ø­½�§�Ø
­½�8àþïÚØ­½�é¡þï�	2vkÙ§�þï"��è�)�ÇÉ�5§Ýé�=κ = 5�§é¡þïC�­½"d�k,	ü�Ø­½��8àþï"Ïd�E���ª8à�ª�«�1��©�E�NÄå'­k­��'X"XJT'~é�½öé�§K�ª�E�½ö8¥u«�1§½ö8à�«�2"
�T'~·¥�§�E�ò3ü�«�²þ©Ù"Ïd§·�2g�y
·K1§Ó�·���±���©�,	��Ì�(Ø§=µ···KKK 2 è�)�ÇÉ�5§Ý�$Ñ¤�é�E�8à�ª�KǑ¥��'X"
4 êêê���(((JJJµµµ)))���ÇÇÇeee...���²²²LLL888ààà�!òÏLê�O�`²§3�½«��m$Ñ¤�Úè�)�Ç©ÙÉ�5��¹e§è�)�Ç©Ùe.�CzØ¬KǑ�E�8à�ª�Cz"
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τ=1
τ=2
τ=3
τ=4
τ=5
τ=6

ã 5:$Ñ¤��é¡þï­½5§κ = 5Ǒ
ê�þØyù�:§aqþ�!��½§·��fii = f, fji = fx, i, j =

1, 2, j 6= i§τji = τ, j 6= i§�
σ = 3, κ = 5, τ = 3, fE = f = fx = L = 1, α = µ = 0.5.3þãëê^�e§·��Ñ
è�)�ÇÇ©Ùe.b�Czé�E�8à�ªCÄ�KǑ"ã6�Ñ
b = 0, 1, 2, 3, 4, 5, 6Ô«�/�E�8à�ª�Cz§l¥·��±w��è�)�Ç©Ùe.bl0þ,=�N)�ÇY²þ,�£��
óè�)�Ço´�u0�¤§é¡þïC�o´­½�"�é{`§)�Ç©Ùe.�CzØ¬KǑé¡þï�­½5"9 lã¥·�Ǒ�±wÑ§)�Ç©Ùe.�Cz$�ǑØ¬KǑØ
é¡þïÚ8àþï�	ü�S:þï��"Ïd·�kXe(J"···KKK 3 è�)�Ç©Ùe.�CzØ¬KǑé¡þï�­½5§ǑØ¬KǑØ
é¡þïÚ8àþï�	ü�S:þï��"·K3�(JØÓuOttaviano (2012)"3�ö¥)�Ç©Ùe.Ø�¬KǑé¡þï�­½5§
��¬KǑØ
é¡þïÚ8àþï�	ü�S:þï��"Ù�Ï3uÙ¤æ^��^¼êǑ�g�^¼ê§Ï
è��m�¿�¬Ï

9UC$Ñ¤�τ��½ØUC(J���"
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b=0
b=1
b=2
b=3
b=4
b=5
b=6

ã 6:è�)�Ç©Ùe.�é¡þï­½5§κ= 5, τ = 3Ǒè�ê8�O\
\r§l
è��Äd¬Ïè�ê8�O\
eü"
3�©¥¤æ^��^¼êǑCES/ª§Ï
è�ê8O\Ø¬KǑè��ÄdY²"�©�(J�Ottaviano (2012)�(J�.=��ÎÜ¢SQº3�©¥·�ò|^/¥Ió�è�êâ¥01998-2007
êâéÙ?1u�"·�w�§oN
ó§)�Ç©Ùe.bé²L8à�KǑØwÍ§
è�)�ÇÉ�5§Ý�KǑKéwÍ§Ó�$Ñ¤�Úè�)�ÇÉ�5é�E�8à�3�p�A"¢y(J�y
�©�·K1!2Ú3"§m�L²�©�½|(��ÎÜy¢¥�è�¿�(�"
5 êêêâââ���¢¢¢yyy���{{{
5.1 êêêâââ555


���???nnn·�ò|^¥Iè�!¢½Ú�°Y²�êâ5�y
¡�·K1!·K2Ú·K3"�©^��¢½Ú�°Y²êâ5g¥I¢½ÚO
�!¥IÚO
�Ú¥I«�ÚO
�(1990-2007)"è�Y²êâ5g¥II[ÚOÛ1998�2007
Ý/¥Ió�è�
ÝN�êâ¥0"��êâ�¹
¤k�è�êâ�'�iã&E§Ì�é�Ǒ¤k5�±þ£
��3500��<¬



161±þ¤IkÚ�Ikè�&E"êâ¥�)n�a£æ¶�¶�E�¶>å!U
�)�Ú"È�¤è�Ú40�1���E�&E"��êâ�¹240õ��è�-
*ÿêâ"Têâ¥��Ny
¥Ió�è��ý¢²L�I"�©ë�Sun et al. (2011)±9Sun et al. (2013)�?n�{éêâ¥?1
?n"10 ·��âè�²E!+nÚ7KÚO�I��½5�éêâ¥¥Ñy½ÂCÄ�è�AÆCþ?1
­#½Â"du2003
¥II[ÚOÛm©�1#�I[1�IO(GBT/4757)§�ïÄ¥·�ò¤k�è�k'��IUì#I[IO(GBT/4757)?1=�"Ø
ù
I���=���I	§�O
°��
�I.½�3�É½.½Ø����¹§�k�
�'iã3�O
°�3"�½VgCÄ"�©é±þiã?1
N�"·��éè��è­E!"�êâ¯K?1
�A?n§�)duÚO�ICÄ½Ø�NXN�E¤�N��8íØ!��PCþÚêâ!�3"��½�Ø�P¯K��I�"·�é{
êâ¥¥è��P¤á
°!�/{è!5þa.!��a.!è�a.!E�G�!äá'X!è�5���I�3"��½�Ø�è�?1
Å�ØéÚ��"äN?n�{�Sun et al. (2011)"·��é¤kè�ãÖêâ^Ù¤á�°�GDP²~�ê?1
²~"11

5.2 888ààà���IIIOOO���du­.�I�è�Y²ãÖêâJ±¼�§Ïd�©æ^/¥Ió�è�ÚOêâ¥0¿(Ü¥I¢½ÚOêâÚ¥IÚO
�¥��°êâ5é�©�Ì�·K?1�y"Ǒ
�y�©�Ì�·K§·�b��E�NÄåÌ�3��S6Ä"�é{`§·�b�����E�8ày��±©l5w"3ù��b½e§·�Ò�±|^�?¡�êâ5©Û�E�8à��E�è�)�Ç©Ù�m�'X"ù�b½�,�y¢Ø��ÎÜ"dur7�ÝÚ²Lu�4Ø²ï§¥Ik�þ�NÄå3�S�m?1�5�6Ä"�éu'��5��E�
ó§·��±Ä��ǑÙNÄå3�S6Ä"Ì��Ïkµ(1)¥I6Ä�NÄå¥�Ü©Ǒà¬ó§��l¯��5Ü��Ò�¶(2)/¥Ió�è�ÚOêâ¥0¥�è�ºX
¥I�E�90%±þ���"B\¥IÚOÛ/¥Ió�è�ÚO0�è�5�é�§��Ǒ�5Ò�"
���è���5Ò���çÂäk�/r7�NÄå"�©©Oæ^¢½Y²�1���Ò�!����5O��°�E�8àY²§Ù¥1���Ò�!������5g/¥I¢½ÚOêâ¥0"12 8à�
10Ó�ë�µ�Ù;!XIr!Ùë. �$ó℄IO�·Iè�Ñ�1Ǒ[J]. ²LïÄ§2013§2: 42-54.
11�ǑÜn��ª´�â1998
êâ¥¥ØCdó�o���IéÙ§�IÚ{
���I?1Ø�§¿æ^©1��Ñ�d��êé℄��þ��I?1òÎÇO�§�´du�{��Taêâ§ùp·�=é¤kè��7Kêâ?1À1þ�¶Â�²~§��±1978
ǑÄÏ�¢S�"
12·�Ǒ|^40��E�1��O\�!��!Ò�O�
�°�E�8àY²§¿éù
�IO��8à�I?1
£8©Û§(JǑ´wÍ�"��u�Ì§�©vk�wù
(



17I�O��{Xeµ
agg(var)pt =

∑

c∈p

(

varct
∑

c∈p varct

)2

, (20)Ù¥§agg(var)ptǑ�^CþvarO���°p31t
�E��8à�I§varǑCþ¶§©OǑ1���Ò�Ú����§cǑL«¢½�eI§c ∈ pL«¢½cäáu�°p"(20)��I�E/�
��8¥Ý��E�{§§ïþ�´�E�3�°S¢½m�8¥§Ý"
5.3 )))���ÇÇÇ���OOO'u)�Ç��O�{¯õ£ëê�{!�Å
÷�{��¤"�Ä��*è�êâ�O¥Ñy�éá5ÚÀJ5 �¯K§Levinsohn and Petrin (2003)JÑ
|^¥m¬Ý\�ǑG�Cþ!ÏL�ëê�{�Oè�℄��þ9)�Ç��O�{£¡ǑLP�{¤"T�{�é·ÜOLS�Oäkõ�`³(Sun et

al. 2013)"LP�{Ø2b½è�5��ÅØC§��d�¿���d>S�¬û½"ù«�{)û
è�Ý℄�êâ�é"��¯K§�\ÎÜ¥Iè����)�Ç�O�¢S¯K"Ïd�©^LP�{�O
è�Y²)�Ç"3�©��.�½¥§KǑ�E�8à�è�É�5´è�3É8àKǑ�
�)�Ç£·�¡�Ǒ/U,)�Ç0¤É�5§=(17)¥�κ",
§XJ3ÿÝ)�Ç�Ø�Ä8à�KǑ§K·�e¡ò�O�)�ÇÉ�5ëê£±9)�Çe.ëê¤��Ò�¹
8à�KǑ"XJ·�^É8àKǑ��è�)�Ç5�OÑè�)�ÇÉ�5ëê£±9)�Çe.ëê¤§Kù�É�5ëê£±9)�Çe.ëê¤��Ò�¹
8à�KǑ"Ïd§�^8à'udÉ�5ëê£±9)�Çe.ëê¤?1£8�§Ò¬�)S)5¯K"Ǒ
)ûù�¯K§·�k7��Oè��/U,)�Ç0"·�3�^LP�{�Oè�)�Ç�§¿©�Ä
8à¤�UE¤�KǑ§��
è�¤3¢½�<�!è/¡È13!¢½¤3« £ÀÜ!¥ÜÚÜÜ¤!�/z²L!¢½z²L!¿�²LÚ©Ñ²L14 "3�OÑè�)�Ç�§��§·�GØ
þã�8àk'�Cþ�KǑ"·��Ǒù����{�=Ǒè�/U,)�Ç0"
5.4 )))���ÇÇÇPareto©©©ÙÙÙ���OOO���{{{�θpitǑ�°p¥è�i31t
�)�Ç"-�þθpt = (θp1t, · · · , θpNptt)

T�L�°pSNpt�è��)�Ç§ùpè�)�Çθpit±Pareto\È©Ù¼ê/ªÑJ"40��E�1��O\�!��!Ò�5gæ^/¥Ió�è�ÚOêâ¥0�E�¢½Y²O\�!��ÚÒ�©
\o�(J"
13duè���3½«§Ïd·�^�è/¡ÈÚ<�Ñ´¢½½«�è/¡ÈÚ<�"
14 �©¤^���/z²L!¢½z²L!¿�²LÚ©Ñ²L�½Â±9�A�O��{5gMartin et al. (2011)"



18yµΦ(θ) = 1 −
(

bp
θ

)κp"·��±ébpÚκp?1Xe�O"Äk·�é�þθpt31t
¥UìüSüS§��#��þθ̃pt = (θ̃p1t, · · · , θ̃pkt, · · · , θ̃pNptt)
T"P�°pS1t
)�Çpukè�)�Çθ̃pkt�è�êǑMpkt§K·��±�âMpkt

Npt
�O��ÙPareto©Ù"Ïd§·�k

ln
Mpkt

Npt

= ξp − ζp ln θ̃pkt, (21)Ù¥§ζp = κp, ξp = κp ln bp§l
k
κp = −ζp, bp = e

−
ξp

ζp .I�`²�´§duè�)�Ç©Ù3Ó��°�ØÓ
°�mǑØÓ§Ïd·�æ^�½�A¡��.5éè�)�ÇPareto©Ù�ëê?1�O"3�OL§¥��

°�A"
5.5 èèè���)))���ÇÇÇÉÉÉ���555������EEE���888àààǑ
�y
©¥�·K1-3§·��½Xe�.µ

agg(var)pt = β1κ̂p + β2b̂p + Xptγ + αp + ηt + εpt, (22)Ù¥§κ̂pÚb̂p©OǑ�O¤���°p�)�Ç©Ù/�ëêÚe.ëê§αpÚηt©OǑ�°�½�AÚ�m�½�A"εptǑ�ÅØ��"·�b�§´þ�Ǒ"!��Ǒ~ê�ÕáÓ©Ù�ÅCþ"XptǑÙ��°½I[Y²���Cþ§Ù¥�)�°�è/¡È!¢½½«¡È3�°è/¡È¥�'­!�Ý�þ!�°NÄå6Ñ�I!n´m�ÝÚFDIm�Ý"e¡éB\þãCþ�I��â±9ù
Cþ�I�ÿþ�{��?1`²"$$$ÑÑÑ¤¤¤���������nnnCCCþþþ-���°°°èèè///¡¡¡ÈÈÈ�©¤�^�è/¡È��þ´$Ñ¤�����nCþ"du3�©¥/iD�ÜXì$Ñ¤�0´���~Ä��Vg§3y¢¥éJÝþÚ|8§ÏdǑ
�����/$Ñ¤�0§·��UÛ¹b½T�SÜ��m´þ��§�¬3�/«�m$Ñ�¤��Ó"Uìù«Ü6§$Ñ=d/«�m�ålû½"Ïd§���²þ$Ñ¤�£éAu©¥�ëêτ¤§XJòT�w���IO��¡§�±^T���»5O�§l
Ùéê�±^T�¡È�éê5O�"Äuù«�Ä§3�©¥§·�^���¡Èéê5O�T�$Ñ¤��éê"
�â©¥�·K2§$Ñ¤��p§©Ñþï�­½§½ö`�E��ØN´8à"Ïd§�°¡È�XêATwÍ�u""�©¤�^��°è/¡ÈǑÙ¥¤äá�/?½¤kè/¡È�Ú§Ù¥Ñ�
Ù¥¤á«Ú��è/¡È"·�ù����ÏkXeA�µ(1)3ÿÝ�
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Ù´5�3500��±þ�ó�è���©Ù3/?½"Ǒ,¥Ió�è�ÚOêâ¥¥Ǒk�/«è���*êâ§�*ÿ��é�§^5�Oè�)�Ç©Ù�¬k��� �§Ïd·�Ñ�
ù
êâ"(3)¥Iéõ�°
Ù´¥ÜÜ��°§XÜõ!#õ!�°!wg![�15§Ù�Ü©è/¡È¿vk�^"�©��^
��/?½½«¡È3�°¡È¥¤Ó'~5��ÏǑ�ü5�¤�5�¢½¡ÈØUgd*Ü��ü�A"3·I§è/�Ýkü«µ8N¤k�ÚI[¤k�"¢½½«�è/�Ý´I[¤k�§
à~�è/�Ý´8N¤k�"�6Ä<�Z\¢½§��Ä:��!ó�!û�Ú4�^/I�O\"ùI�¢½*�Ikè/§l
��éÙ±>8N¤k�è/�)Æ^I�"�I[�ü��½q��ù��Æ^ØUéN´/?1"
3�©¥§duï�I�§¢½�¡È��b�Ǒ"§l
ü$
ï�JÝ"�ùÒ�Ñ
<�8à¤�5�¢½*Ü�¯K"Ïd§·�ò��/?½½«¡È3�°¡È¥¤Ó'~�\£8�§(22)¥§±��4y¢¥¢½5�*ÜÚè/�Ýé�E�8à�KǑ"l�úþ5`§¢½¡È¤Ó'~�p§²L�ØN´8à"Ïd·�ýÿdCþ�XêǑK"���´́́¤¤¤���������nnnCCCþþþ-���°°°���ÝÝÝYYY²²²�©���
�°��Ý�þ"XJ`�°�è/¡Èïþ
T�M�$Ñ¤�§�o�°��ÝY²Kïþ
T�/^0��´¤�"�ÝKǑ
�¬)�!��!�¤Ú©�����¡§g,Ǒ�UKǑ²L�8à(Yang 1991;

Yang and Rice 1994; Fujita and Krugman 1995)"�©¤�^��ÝCþ5g�j&��°¤N��1998-2007
�/½|z�ê016 "�gÚ��°�¥I½|z�êo�©¤Ê�a§§�©O´�?�½|�'X!�Ikè�£²L¤�u�!�¬½|�u�§Ý!��½|�u�§Ý!½|¥0|�u�Ú{Æ�Ý�¸¤éA��I§z��a�Ieq©�
�
'�[��©�I"17 ��|^[©��I¤éA��©êâ©OO�
���éA�I§Ù¥1i��I
15ÀÜXç9�§¥ÜXS���"
16�gÚ��°. ¥I½|z�ê–�/«½|z�é?§�w£1998-2007
¤[R].²L�ÆÑ��, 1998-2007.
17�?�½|�'X��Ieq©½|©�²L℄
�'­!~�à~Ø¬�[¤Kú!~��?éè��Zý!~�è��[	KúÚ �è�5�Ê�©�I¶�Ikè�£²L¤�u���Ieq©�Ik²L3ó�o��¥�'­!�Ik²L3��¬�½℄�oÝ℄¥¤Ó'­Ú�Ik²LÒ�<êÓ¢	oÒ�<ê�'~n�©�I¶�¬½|�u�§Ý��Ieq©d�d½|û½�§ÝÚ~�û¬½|þ�/«n´9^ü�©�I¶��½|�u�§Ý��Ieq©7K��½|z!Õ1��¿�!&�℄7©��½|z!Ú?	℄�§Ý!NÄå6Ä5Ú��½Eâ½|¤��/�E<
ê8�©�I¶½|¥0|�u�Ú{Æ�Ý�¸��Ie©¤½|¥0|��u�!é)�öÜ{����o!�£���oÚ�¤ö���oo�©�I§§�q©Oe©Æ�<ê/o<�Ú¬O�<ê/o<�!²LY�ÂYêÚ²LY�(Yê/²LY�ÂYê!n«;|��Énþ/�E<
êÚn«;|��1Oþ/�E<
ê!�¤öÆ¬Â���¤öÝ�Y�ê/GDPÚ�¤öÝ�Y�)ûê/�¤öÝ�Y�êeZ©�I"
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��©�u�/«3ù�
T�I��©êâ~�¤k�½3Ä
£½Ǒ1997
¤��©êâ�������T�I��©êâ3Ä
£½Ǒ1997
¤����~�������'�2�±10"3��ù
[©�I�ê���§��æ^Ì¤©©Û{lù
�I¥Å�Ä�
þ�?�I������½�
�½|z�ê"lù
�I¤�¹�SNÚ²L%º5w§���½|z�ê��§T��Ý��§Ù/^0��´¤��$"òù«/^0��´¤��/M0�$Ñ¤�a'§du$Ñ¤��$§�E��N´8à§Ï
·��±��ín§����ÝY²�p=½|z�ê��§T�/^0��´¤��$§�E��ªu8à§=½|z�êé�E�8à�KǑǑ�"�duù«ín(J´Äu$Ñ¤�í��§Ïdù�(J´Ä¤á§�I¢y5�y"���°°°NNNÄÄÄååå666ÑÑÑ���III-���éééóóó℄℄℄3�©�nØ�.¥§dü�«��¤�²L£éAu¢y¥����¤´µ4�§NÄåØ¬6Ñ²LN"�3y¢¥§NÄå3·I���m6Ä"U�m�±5§NÄå�Nþ¥yXl¥ÜÜ/«�ÀH÷°/«!lá��°�u��°6Ä��³"�âu�²LÆÚ²L/n�Nõ©z(Krugman 1991;

Ottaviano et al. 2002)§NÄå3«��m�6ÄÉ«��m�¢Só℄�ÉKǑ"Ïd§�©O�
Ù§�°²þ¢Só℄�éuT�¢Só℄�'�§�ǑT�NÄå6Ñ�Iµ
relwagept =

∑

k 6=p

populationpt∑
k 6=p populationkt

× realwagekt

realwagept
, ∀p, t,Ù¥§realwageptÚpopulationpt©OǑ�°p31t
�¢Só℄Ú<�"relwagept����§L²	��¢Só℄�éu����p§Ï
T��NÄå�N´6Ñ!6Ñþ�õ§l
T�¤�{�NÄå�U��"�8à	Ü5U�)�/z²L!¢½z²L��«	Ü5�§<�5���§T/«�NÄå�N´8¥§±¿©|^ù«	Ü5"ù�(J�Ø�©z�y§XGe (2006)�"Ïd·�ýÿ3£8�.¥�°NÄå6Ñ�Irelwagept�XêǑ�"nnn´́́mmm���ÝÝÝÚÚÚFDImmm���ÝÝÝ�©���
�°�n´m�ÝÚFDIm�Ý"
ö^T�é	n´o��T�GDP�'�5ÿÝ§�ö^T�¢S|^FDI�o��T�GDP�'�5ÿþ"éõ©zØy
n´gdz¬KǑ²L�8àY²(Krugman and Elizondo

1996; Sjoberg and Sjoholm 2004; Ge 2006; Saito et al. 2011b)§�n´gdzé²L8à�.´���´K��KǑ§�ûuØÓ�n´�ü"n´gdz�Ur?²L8à(Sjoberg and Sjoholm 2004; Ge 2006; Saito et al. 2011b)§
Ù´3Ñ���Ú	℄Ó'�õ�1��´Xd"Ù�Ï´��8¥âkÏuü$n´¤�"�éu�5æ^?�O��ü�u�¥I[5`§n´gdzdu�U*



21�TI��3ISþ�
��éX§�fIS���m���
��éX§Ï
�U����©Ñ(Krugman and Elizondo 1996)"Ïd§n´m�Ýé�E���8à�)Û«KǑ§éJlnØÚ�úþ�ä"aq/§��FDI�'­�p§T���E��.´�ªu8à�´«�©Ñ§ǑéJ�ä"���¢y©zõuyFDI�p�1�8àY²�p(Ge

2006)"l�úþ5`§FDI3IS�Ý℄äk« ÀJ�AÆ"FDI��ÀJ3Ä:��û�!�Ï$ÑCþ!��Y²�p±9�Ý�¸`û�«�"
ù��«���3ÀH÷°/�§ÙÏǑ���é	m�§è�¯õ"Ï
lÚOþ5wù
/����8à§Ý�p",��¡§du¥I�{S¿�§�/�  ÏLï�mu«!��	«�/ª5çûÚ℄§
Ù´�éFDI�çûÚ℄"Ǒ
áÚFDI?\§éõ/��?¬$dRxè/!Jø`¨�[Â�ü§¿Jøû��Ä:��ÚÙ�ú�ÑÖ"
ù��
�õ�è�?\T/«§l
����8à"�Ǒ�U��8à§Ý�p�/�§Ù²Lu����§du8à	Ü5Ú�«FDI�5�EâÄÑ§�/è�×�¤�§��FDI�GDP¥�'��
Åìeü"Ïd§FDI�GDP�'­�.¬XÛKǑ�E�8à§E,éJl�úÚnØþ��°(�ä"


°°°���AAAé�«��Ó�I[Y²CþX®Ç!n´gdz(Ge 2006; Krugman and Eli-

zondo 1996)!I[ã�ÚÙ§À1�ü±9·I¤¡��	ÜI�ÚÙ§IS�£!²L�¸�Ï�Ñ�Ué�«��E�8à�KǑ·�ÏL
°�½�A?1
��"~X§1998-2007
<¬1,�k�UKǑ��8à§´ÏǑ<¬1,�¬�è�Ñ�~�§½ö`è�¬òÑÑ�½|§l
���1±Ñ�Ǒ)��ã�è��4"®Çé�E�8à�.�)Û«KǑ§�6uØÓ8à§Ý�/«�è�3Ñ�½|�)�Uå"du8à	Ü5��3§��5`38à§Ý�p/«�è�)�Ç�p§l
�N´3Ñ�½|�¹"Ïd§<¬1,�k�U¬���E��Ǒ8¥"�,��¡§²L8à§Ý�$�/«Ñ�è���§UÑ����5`´�Ç'�p�½öÉ��?Öb½öÑ�,
A½�¬�è�§Ï
3Ñ�½|¥�)�UåǑép"
6 ÄÄÄOOO£££888(((JJJL1´8àéè�É�5£8�(J"8à�I´|^T�¢½�E��Ò�O�¤��â¥���ê"ïþè�É�5��I´è�)�Ç��É§Ý§^��)�ÇPareto©Ù/�ëêκïþ§κ���L«è��Ó�§��L«è��É�"L1�kÊ�§z��Ñ��
n´m�ÝÚFDIm�Ý"1����\
è�)�ÇÉ�5§(JL²κé8à�KǑwÍǑK§3�o�¥\\
�õ���Cþ§κ�é8à�KǑ�,wÍǑK"duκ���L«è��)�Ç�É§Ý��"Ïdù�(J�y
�©�·K1§=è��É�§T/«�E��



228à"·�éù�(J�)º´µè�)�Ç�É��§è��m�¿�§ÝǑÒ��§Ïdè���¿3��/�?1¿�"�/«è�ê8�5�õ�§Ñu$Ñ¤�!�£ÄÑ!EâÄÑ��¡��þ§T/«��/½|�A�5��§
ù¬��è��\Oõ§���Ü8à"3L1�1��¥§·�\\
è�)�Ç©Ùe.ëêb§(JL²è�)�Ç©Ùe.é8à�KǑØwÍ§3�n�¥\\
�õ���Cþ§bé8à�KǑ�,ØwÍ§ù�y
�©�·K3§=)�Ç©Ùe.�Czé8àØ�)KǑ"3L1�1n�¥§·�\\
ïþT�$Ñ¤���°¡È§Ù£8XêwÍ�u""3�ü�¥\\
�õ���Cþ§Ù£8Xê�,wÍǑK"ù`²/«$Ñ¤���§T��E��ØN´8à"du6Ä<�Z\¢½�U¬�5¢½*Ü�¯K§Ïd·�3L113-5��£8¥��
��/?½½«¡È3�°¡È¥¤Ó'~§±��4¢½5�*Üé�E�8à�KǑ"ÙXêǑK§L²¢½¡È'­�p§�E��N´©Ñ§ùÎÜ²L�ú"Ù§Cþ�£8Xêk�wÍ�ÎÜ
©�ýÿ§�Ǒk�
Cþ�£8XêØwÍ§½öÙÎÒØÎÜ
©�ýÿ"n´m�ÝÚFDIm�Ýé8à�)Û«KǑéJlnØÚ�úþ�ä"k�©z�Ǒn´gdz¬r��E�©Ñ(Krugman and Elizondo 1996)§�Ǒk©z�ǑÙ¬r?�E�8à(Ge

2006; Okubo 2009; Saito et al. 2011b)"3L1�£8¥§n´m�Ý�XêwÍǑ�§L²n´m�¬r?²L8à§ÏǑn´m�kÏuü$n´¤�",
FDIm�Ý�XêwÍǑK§ù�U´ÏǑ��8à§Ý�p�/�§Ù²Lu����§du8à	Ü5ÚFDI�5�EâÄÑ§�/è�×�¤�§��FDI3GDP¥�'­�
Åìeü"�°�ÝY²ïþ
/^0��´¤�§3·�ÀJ��T�I�§·�ýÿ§¬é�E�8à�)KǑ",
L114-

5��£8(JL²ÙXê¿ØwÍ§ù�U´ÏǑ�Ý�²L8àüö�3���'X¤�"NÄå6Ñ�I�XêwÍǑ�§�·�3
©�ýÿ��",

¡�£8(J¿vk�y�©13!�·K2"�âT·K§$Ñ¤�Úè�É�5£^κïþ¤é�E�8à�KǑ��T���"Ǒ
�yd·K§·�3L1�Ä:þ\\
è/¡È£$Ñ¤���nCþ¤ln(landarea)Úè�É�5κ����§�K
κÚè/¡Èü�§­#�
£8§£8�§Xe¤«µ
agg(var)pt = β1κ̂p × ln(landarea) + β2b̂p + Xptγ + αp + ηt + εpt. (23)du·K2L²µ$Ñ¤��p§Ǒ��8àé¡þï¤I�è�É�5��"ù¿�XκÚ$Ñ¤������Xêβ1ATwÍǑK"·��£8(JXL2¤«§Ù¥κ̂p × ln(landarea)������wÍǑK"ùL²·K2�(Ø3·��êâ¥´¤á�"
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7 ­­­èèè555©©©ÛÛÛ
7.1 ©©©ÀÀÀ¥¥¥ÜÜÜ///«««������OOO(((JJJ·�©/«�	
è�É�5é8à�KǑ§XL3¤«"(Juy§=��Ä/«�É§
¡�ÄO£8(JE,´­è�§ù?�Ú�y
·K1!·K3�(J"L3�11-31�Cþκ1, κ2, κ3©O´À¥Ün�/«��è�)�Ç�É§Ý§14-61�Cþb1, b2, b3©O´À¥Ün�/«���è�)�Ç©Ùe.§��Cþ�\\^S�Ä:£8��"l11��£8(J�±wÑ§À¥Ün�/«���è�É�5é8à�KǑÑwÍǑK§¿�KǑ§ÝÑǑ-1.3�m§�Ä:£8�(J��C§3\\�õ���Cþ�£�o�¤§·�uy©/«�è�É�5é8à�KǑE,wÍǑK!KǑ§ÝǑaq"ù?�Ú�y
�©�·K1§=è�É�5§Ý�þ,¬���E�ªu8à"312�15�¥§·�\\
)�Ç©Ùe.ëêù�Cþ§(JL²©/«�)�Ç©Ùe.é8à�KǑÑØwÍ§�Ä:£8�(J��§Ǒ?�Ú�y
�©�·K3§=)�Ç©Ùe.�CzØ¬KǑ8à"3L3�13�15�¥§·�\\
�°è/¡Èéêù�Cþ§£8Xê��wÍ�u"§ùL²$Ñ¤��$�/«§Ù�E��8à§�y
�©�·K2§=è�)�ÇÉ�5§Ý�$Ñ¤�é�E�8à�ª�KǑ¥��'X"Ǒ
��\/�y·K2�(J§·�©O^�E�Ò�Ú��¤O��8à�I3©/«�/­#�O
�§23§(JXL4¤«"lL4¥·��±w�§3���«Ï���¹e§κ× ln(landarea)�Xê��wÍǑK§L²·K2�(J´¤á�§=$Ñ¤�Úè�É�5é�E�8à�KǑ�m�3�«*d���'X"$Ñ¤��$§Ǒ�»þï¤I�è�É�5��"
7.2 ØØØÓÓÓ888ààà���IIIeee���£££888(((JJJ
7.2.1 ØØØÓÓÓ888ààà���IIIeee���ÄÄÄ:::£££888316!�ÄO£8¥§·�æ^�8à�I´±Ò�°�5O��§�Ñ
�·K1!·K2!·K3����(J"y3·�æ^�¢½�E���O�8à�I§5?�Úu�è�É�5!$Ñ¤�±9)�Ç©Ùe.é8à�KǑ§£8(J�L5"(JL²§è�É�5ëêκé8à�KǑ��wÍǑK§ǑÒ´`§è��É�§�E�Ǒ�8à"è�)�Ç©Ùe.é8à�KǑ3�Ü©£8¥ØwÍ§ùǑ?�Ú�y
·K3§=)�Ç©Ùe.�CzØ¬KǑ8à"�°è/¡Èéê�£8XêE,wÍǑK§L²$Ñ¤��$§�E��8à§ù�κ�XêwÍǑK�(J�å�y
·K2�(Ø§=è�)�ÇÉ�5§Ý�$Ñ¤�é�E�8à�ª�KǑ¥��'X"·K2�(Jé±�E���¤O��8à�I�£8Ǒ¤á"(J�L6"



24lTL¥·��±w�§3���«Ï���¹e§κ× ln(landarea)�Xê��wÍǑK§L²·K2�(J´¤á�"
7.2.2 ØØØÓÓÓ888ààà���IIIeee���©©©///«««£££888L7�Ñ
æ^¢½�E���O�8à�I��ÄÀ¥ÜÜØÓ/«è�É�5é8à�)ØÓKǑ�£8(J§TL�11�131ǑÀ¥Ün�/«�è�É�5§ÙXêE,wÍǑK§L²è�)�ÇÉ�5§Ý�p�/«§Ù�E��ªu8à"14�161´À¥Ün�/«è�)�Ç©Ùe.Cþ§ÙXêA�ÑØwÍ§L²è�)�Ç©Ùe.�CzØ¬KǑ8àY²"Ïd§L7?�Ú`²·K1!·K3´­è�"313�15�¥·�\\
�°è/¡Èéêù�Cþ§Ùé8à�I�KǑ�,wÍǑK§�
¡¤k�£8(J�±��§l
?�Ú�y
·K2§=$Ñ¤��$�/«§�E��8à"·K2�(Jé±�E���¤O��8à�I�©/«£8Ǒ¤á§(J�L8¤«"dL��§3���«Ï���¹e§κ× ln(landarea)�Xê��wÍǑK§L²·K2�(J´¤á�"
8 SSS)))555¯̄̄KKK
8.1 UUU,,,)))���ÇÇÇPareto©©©ÙÙÙëëëêêêeee���£££888(((JJJ316!�ÄO£8¥§·�´^É�8àKǑ��è�)�Ç5�OÑè�)�ÇÉ�5ëê£±9)�Çe.ëê¤§¤±è�)�ÇÉ�5ëê£±9)�Çe.ëê¤��Ò�¹
8à�KǑ(Combes et al. 2012; Okubo and Eiichi

2010)"18 Ïd§^8àédÉ�5ëê£±9)�Çe.ëê¤?1£8�§Ò¬�)S)5¯K"Ǒ
;��)S)5¯K§·�ÄkO�Ñ
GØ8àKǑÏ��è�U,)�Ç§,�2|^è�U,)�Ç5�OÑè�É�5ëê£±9)�Çe.ëê¤§L9¥�κÚb©OÒ´GØ
8àKǑÏ���è�U,)�ÇÉ�5ëêÚU,)�Çe.ëê"L9´8àé|^U,)�Ç�OÑ�è�É�5ëêκ£±9)�Çe.ëêb¤�ÄO£8(J§�Ê�"z��Ñ��
n´m�ÝÚFDIm�Ý§1��üX´�	è�É�5ëêé8à�KǑ§ÝÚ��§(JwÍǑK§3�o��£8¥Øä\\
�õ���Cþ§è�É�5ëêé8à�KǑ�,wÍǑK§ùL²3;�S)5KǑ��§è��É�§T/«�è��8à§�·K1(Ø��"1���1Ê�¥§·���	
è�U,)�Çe.ëêé8à�KǑ§(JA�ØwÍ§¤±è�U,)�Çe.ëê�UC§Ø¬é8à�)KǑ§�·K3(Ø��"31n��1Ê�¥§·���	
�°è/¡
18Combes et al. (2012)JÑ
�«8à�UKǑ«�)�Ç©Ù�Å�§¿|^{Iè�êâéÙ?1
u�"Okubo and Eiichi (2010)ÄuF��êâ©ÛǑuy8à¬KǑè�)�Ç©Ù/�"



25Èéêé8à�KǑ§(J��wÍǑK§�y
·��·K3=$Ñ¤��$�/«Ù�E��ªu8à"3L9;�
S)5¯K�Ä:þ§·�q©À¥Ün�/«�
­è5©Û§�L10"·�©À¥Ün�/«§©O�	
��/«�è�É�5Ú)�Ç©Ùe.é8à�KǑ§L10�1�1�1n1©O´À¥Ü/«�è�É�5ëê£GÑ
8àKǑÏ��¤Cþ�£8(J§1o1�181©O´À¥Ü/«�)�Çe.ëê£GÑ
8àKǑÏ��¤Cþ�£8(J"3GØ
8àKǑÏ����OÑ�©À¥Ü/«�è�É�5ëêé8à�KǑÑwÍǑK§
)�Çe.ëêé8à�KǑÑØwÍ§?�Ú�y
·�
¡�(Ø§è��É��/«Ù�E��8à§
)�Çe.�CzØ¬é8àY²�)KǑ"�°è/¡Èéê�£8XêE,wÍ�u"§�°è/¡È��§KT��$Ñ¤��$§Ù�E��8à"·�|^è��U,)�Ç£GØ
8àKǑÏ��¤�OÑè�)�ÇÉ�5ëêκ±9)�Çe.ëêb§ò8à�I�¤±�E���O��â¥���ê5UY�	è�É�5±9)�Ç©Ùe.é8à�KǑ"L11�L9�«O3u§±Ò�°�O��8à�I£�)ºCþ¤�¤±�E���O��8à�I§£8(J�,é�/`²
è�É�5é8àkwÍ�K�KǑ§)�Ç©Ùe.é8àKØ�)KǑ§$Ñ¤��è�É�5§Ýé8à�ª�KǑ¥��'X"3L11�Ä:þ§·�©À¥Ün�/«?1
£8§(J�L12§(ØÚL11��"
8.2 ÙÙÙ§§§SSS)))555¯̄̄KKKÚÚÚGMM���{{{du/«�8à�5
�õ�è�Ú�õ�<�§ùÒé/«�Ä:��!ú�ÑÖ!{�!n´!Ü��1����Ý�U?JÑ
��§$����?£n²L��ª?1���=C"Ó�§����ÝY²k|uû���J§k|u/«Jø���!�Ü<�I��ú�ÑÖY²�Jp§k|uÄ:��ï��Uõ§Ï
k|uNÄåÒ�Ú4|�Jp§ù¬?�Úr?è�ÚNÄå�8à"Ïd§/«��ÝY²�KǑ�E�8à�Ù§Ï��Uk���'X"Ó�§����NÄå6Ñ�I(relwage)£Ù§��²þ¢Só℄�éuT�¢Só℄�'Ç¤Ǒ��UKǑ8à��
�ÅÏ�k'"¯¢þ§T�I��§T�NÄå�N´6Ñ§�NÄå�N´8¥§±¿©|^8à	Ü5Ú5�²L"�duT�NÄø��~�§T��²þó℄Y²ò¬Jp"Ó�§duNÄø��O\§Ù§���²þ¢Só℄keü�ª³"�Ó�du8à�5�²LO�§q�U�5NÄå�T�?�Ú8à"Ïdù��I�T��NÄå8àk'����'X"n´Ú	℄m�Ý�8à���'X´éN´n)�"n´Ú	℄m�Ý�p§��5`²Lu��¯§<þ¢SÂ\�p"ù¬�5T/«NÄå�8à"��§T/«NÄå�8à¬�5���½|!���²Lu�!���Ä:��Úú�ÑÖ§Ï
Ǒk|un´Ú	℄�?�Úu�"'X§Sun et al.

(2012)ÒØy
NÄå8à¬��/«è�Ñ��U5ÚÑ���O\"Ïdn
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£8§(JXL15ÚL16¤«"·�w�3ùü�L¥κÚ$Ñ¤�����κ × ln(landarea)�Xê��wÍǑK§L²·K2¤äó�(J´¤á�"
9 (((ØØØ�©3Krugman (1991)�Ä�©Ûµee!ÏLÚ\è�)�ÇÉ�5§3nØÚ¢yþ�	
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L 1:ÄÄÄOOO£££888(((JJJ
employ 1 employ 2 employ 3 employ 4 employ 5

κ -1.324∗∗∗∗ -0.841∗∗ -0.669∗ -0.633∗ -0.577∗∗

(-5.75) (-2.25) (-1.88) (-1.70) (-2.19)
b 0.00379 0.00225 0.00237 0.00157

(1.61) (0.99) (1.03) (0.98)
ln(landarea) -0.0819∗∗∗∗ -0.0804∗∗∗∗ -0.0483∗∗

(-3.94) (-3.78) (-2.47)
cityarea/landarea -0.822∗∗ -0.813∗ -0.371

(-1.97) (-1.93) (-1.12)
ln(institute) -0.0221 -0.00577

(-0.35) (-0.10)
relative wage 0.0139∗∗∗

(2.70)
Export/GDP 0.167∗∗∗∗ 0.141∗∗∗∗ 0.116∗∗∗ 0.118∗∗∗ 0.0935∗∗∗

(4.35) (3.42) (2.86) (2.88) (2.62)
FDI/GDP -0.752∗∗∗∗ -0.818∗∗∗∗ -0.792∗∗∗∗ -0.763∗∗∗ -0.586∗∗

(-3.32) (-3.56) (-3.54) (-3.20) (-2.42)
year dummy No No No No Yes
Constant 0.737∗∗∗∗ 0.484∗∗∗ 1.240∗∗∗∗ 1.237∗∗∗∗ 0.850∗∗∗∗

(7.49) (2.63) (4.78) (4.74) (3.80)
sigma 0.153 0.150 0.143 0.143 0.115
N 259 259 259 259 2595:)ÒS�êiǑt-ÚOþ"∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01, ∗∗∗∗ p < 0.001"
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L 2:èèè���)))���ÇÇÇÉÉÉ���555���$$$ÑÑÑ¤¤¤���ééé���EEE���888àààKKKǑǑǑ���������'''XXXµµµÄÄÄOOO£££888
employ 1 employ 2 employ 3 employ 4 employ 5

κ×ln(landarea) -0.128∗∗∗∗ -0.117∗∗∗∗ -0.130∗∗∗∗ -0.124∗∗∗∗ -0.0778∗∗∗

(-7.35) (-4.29) (-4.48) (-4.12) (-3.22)
b 0.00113 0.000796 0.000998 0.00125

(0.54) (0.37) (0.47) (0.82)
cityarea/landarea -0.499 -0.456 -0.189

(-1.33) (-1.23) (-0.64)
ln(institute) -0.0220 -0.0241

(-0.35) (-0.42)
relative wage 0.0160∗∗∗∗

(3.37)
Export/GDP 0.148∗∗∗∗ 0.144∗∗∗∗ 0.162∗∗∗∗ 0.162∗∗∗∗ 0.114∗∗∗∗

(4.38) (4.18) (4.37) (4.36) (3.46)
FDI/GDP -0.756∗∗∗∗ -0.780∗∗∗∗ -0.778∗∗∗∗ -0.746∗∗∗ -0.559∗∗

(-3.45) (-3.49) (-3.48) (-3.13) (-2.34)
Constant 0.684∗∗∗∗ 0.624∗∗∗∗ 0.703∗∗∗∗ 0.701∗∗∗∗ 0.473∗∗∗∗

(9.43) (4.72) (4.83) (4.79) (4.14)
year dummy No No No No Yes
sigma 0.144 0.144 0.144 0.140 0.113
N 259 259 259 259 2595:)ÒS�êiǑt-ÚOþ"∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01, ∗∗∗∗ p < 0.001"
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L 3:©©©ÀÀÀ¥¥¥ÜÜÜ///«««���£££888(((JJJ
employ 1 employ 2 employ 3 employ 4 employ 5

κ1 -1.256∗∗∗∗ -0.943∗∗ -0.791∗∗ -0.737∗ -0.559∗

(-5.36) (-2.43) (-2.00) (-1.79) (-1.84)
κ2 -1.376∗∗∗∗ -0.789∗∗ -0.832∗∗ -0.797∗ -0.636∗∗

(-5.64) (-2.04) (-2.10) (-1.95) (-2.34)
κ3 -1.209∗∗∗∗ -0.979∗∗ -0.909∗ -0.892∗ -0.686∗∗

(-4.46) (-2.18) (-1.93) (-1.85) (-2.12)
b1 0.00188 0.000880 0.000979 0.000997

(0.74) (0.33) (0.36) (0.57)
b2 -0.00862 -0.00627 -0.00661 -0.00552

(-0.84) (-0.59) (-0.61) (-0.80)
b3 0.00501∗ 0.00127 0.00101 0.000515

(1.80) (0.41) (0.32) (0.23)
ln(landarea) -0.0839∗∗∗∗ -0.0843∗∗∗∗ -0.0526∗∗

(-3.60) (-3.59) (-2.53)
cityarea/landarea -0.983∗∗ -1.030∗∗ -0.581

(-2.09) (-2.16) (-1.52)
ln(institute) -0.0461 -0.0394

(-0.65) (-0.57)
relative wage 0.0133∗∗

(2.53)
Export/GDP 0.156∗∗∗∗ 0.141∗∗∗ 0.0988∗∗ 0.0980∗∗ 0.0612

(3.48) (3.07) (2.11) (2.09) (1.37)
FDI/GDP -0.743∗∗∗ -0.736∗∗∗ -0.833∗∗∗∗ -0.799∗∗∗∗ -0.671∗∗∗

(-3.15) (-3.08) (-3.54) (-3.30) (-2.71)
year dummy No No No No Yes
Constant 0.720∗∗∗∗ 0.550∗∗∗ 1.392∗∗∗∗ 1.447∗∗∗∗ 1.020∗∗∗∗

(6.94) (2.69) (4.43) (4.43) (4.04)
sigma 0.152 0.142 0.143 0.145 0.116
N 259 259 259 259 2595:)ÒS�êiǑt-ÚOþ"∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01, ∗∗∗∗ p < 0.001"κ1, κ2, κ3

b1, b2, b3©OL«À!¥ÚÜÜ�κÚb"
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L 4:èèè���)))���ÇÇÇÉÉÉ���555���$$$ÑÑÑ¤¤¤���ééé���EEE���888àààKKKǑǑǑ���������'''XXXµµµ©©©///«««£££888
employ 1 employ 2 employ 3 employ 4 employ 5

κ1 × ln(landarea1) -0.125∗∗∗∗ -0.120∗∗∗∗ -0.139∗∗∗∗ -0.139∗∗∗∗ -0.0874∗∗∗∗

(-6.83) (-4.20) (-4.51) (-4.34) (-3.34)
κ2 × ln(landarea2) -0.134∗∗∗∗ -0.101∗∗∗ -0.121∗∗∗∗ -0.121∗∗∗∗ -0.0812∗∗∗

(-6.97) (-3.07) (-3.40) (-3.34) (-3.15)
κ3 × ln(landarea3) -0.118∗∗∗∗ -0.117∗∗∗∗ -0.152∗∗∗∗ -0.153∗∗∗∗ -0.0980∗∗∗∗

(-5.61) (-3.61) (-3.91) (-3.89) (-3.39)
b1 0.000462 -0.000860 -0.000880 0.000251

(0.21) (-0.36) (-0.36) (0.15)
b2 -0.0114 -0.0157 -0.0160 -0.0101

(-1.20) (-1.55) (-1.55) (-1.50)
b3 0.00148 0.00114 0.000951 0.000810

(0.53) (0.40) (0.32) (0.38)
cityarea/landarea -0.733∗ -0.750∗ -0.420

(-1.67) (-1.70) (-1.18)
ln(institute) -0.0182 -0.0303

(-0.26) (-0.44)
relative wage 0.0141∗∗∗

(2.80)
Export/GDP 0.145∗∗∗∗ 0.143∗∗∗∗ 0.150∗∗∗∗ 0.150∗∗∗∗ 0.0978∗∗

(3.47) (3.44) (3.57) (3.57) (2.45)
FDI/GDP -0.738∗∗∗ -0.749∗∗∗ -0.777∗∗∗∗ -0.764∗∗∗ -0.616∗∗

(-3.27) (-3.22) (-3.35) (-3.18) (-2.54)
Constant 0.673∗∗∗∗ 0.646∗∗∗∗ 0.812∗∗∗∗ 0.838∗∗∗∗ 0.597∗∗∗∗

(8.76) (4.34) (4.53) (4.22) (4.08)
sigma 0.142 0.139 0.139 0.140 0.112
N 259 259 259 259 2595:)ÒS�êiǑt-ÚOþ"∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01, ∗∗∗∗ p < 0.001"κ1, κ2, κ3

b1, b2, b3©OL«À!¥ÚÜÜ�κÚb"
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L 5:ØØØÓÓÓ888ààà���III���ÄÄÄOOO£££888(((JJJ
gdp 1 gdp 2 gdp 3 gdp 4 gdp 5

κ -1.257∗∗∗∗ -0.794∗∗ -0.627∗ -0.560∗ -0.457∗

(-5.82) (-2.29) (-1.93) (-1.66) (-1.96)
b 0.00359∗ 0.00179 0.00201 0.00142

(1.65) (0.86) (0.97) (1.01)
ln(landarea) -0.0850∗∗∗∗ -0.0816∗∗∗∗ -0.0409∗∗

(-4.43) (-4.16) (-2.31)
cityarea/landarea -0.669∗ -0.636∗ -0.119

(-1.74) (-1.65) (-0.40)
ln(institute) -0.0416 -0.0224

(-0.70) (-0.40)
relative wage 0.0155∗∗∗

(3.21)
Export/GDP 0.164∗∗∗∗ 0.137∗∗∗∗ 0.108∗∗∗ 0.112∗∗∗ 0.0761∗∗

(4.51) (3.53) (2.86) (2.92) (2.35)
FDI/GDP -0.528∗∗ -0.591∗∗∗ -0.557∗∗∗ -0.501∗∗ -0.290

(-2.46) (-2.71) (-2.65) (-2.23) (-1.28)
year dummy No No No No Yes
Constant 0.697∗∗∗∗ 0.456∗∗∗ 1.239∗∗∗∗ 1.226∗∗∗∗ 0.727∗∗∗∗

(7.56) (2.68) (5.18) (5.14) (3.61)
sigma 0.144 0.140 0.132 0.130 0.105
N 259 259 259 259 2595:)ÒS�êiǑt-ÚOþ"∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01, ∗∗∗∗ p < 0.001"
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L 6:èèè���)))���ÇÇÇÉÉÉ���555���$$$ÑÑÑ¤¤¤���ééé���EEE���888àààKKKǑǑǑ���������'''XXXµµµØØØÓÓÓ���888ààà���III
gdp 1 gdp 2 gdp 3 gdp 4 gdp 5

κ× ln(landarea) -0.125∗∗∗∗ -0.119∗∗∗∗ -0.126∗∗∗∗ -0.115∗∗∗∗ -0.0636∗∗∗

(-7.65) (-4.66) (-4.70) (-4.15) (-2.90)
b 0.000597 0.000403 0.000788 0.00116

(0.31) (0.20) (0.41) (0.85)
cityarea/landarea -0.299 -0.227 0.0386

(-0.85) (-0.66) (0.14)
ln(institute) -0.0474 -0.0431

(-0.80) (-0.80)
relative wage 0.0169∗∗∗∗

(3.82)
Export/GDP 0.148∗∗∗∗ 0.146∗∗∗∗ 0.156∗∗∗∗ 0.157∗∗∗∗ 0.0979∗∗∗

(4.65) (4.49) (4.50) (4.52) (3.22)
FDI/GDP -0.537∗∗∗ -0.549∗∗∗ -0.547∗∗∗ -0.479∗∗ -0.276

(-2.60) (-2.60) (-2.59) (-2.12) (-1.23)
Constant 0.659∗∗∗∗ 0.626∗∗∗∗ 0.673∗∗∗∗ 0.676∗∗∗∗ 0.419∗∗∗∗

(9.70) (5.07) (5.01) (5.07) (4.03)
year dummy No No No No Yes
sigma 0.135 0.134 0.132 0.127 0.104
N 259 259 259 259 2595:)ÒS�êiǑt-ÚOþ"∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01, ∗∗∗∗ p < 0.001"
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L 7:ØØØÓÓÓ888ààà���III���©©©///«««£££888(((JJJ
gdp 1 gdp 2 gdp 3 gdp 4 gdp 5

κ1 -1.213∗∗∗∗ -0.865∗∗∗ -0.695∗∗ -0.613∗ -0.411∗

(-5.45) (-2.41) (-1.92) (-1.63) (-1.49)
κ2 -1.283∗∗∗∗ -0.707∗∗∗ -0.729∗∗∗ -0.675∗∗ -0.489∗∗∗

(-5.54) (-2.00) (-2.03) (-1.83) (-2.00)
κ3 -1.160∗∗∗∗ -0.899∗∗∗ -0.757∗∗ -0.728∗∗ -0.494∗∗

(-4.51) (-2.18) (-1.77) (-1.67) (-1.69)
b1 0.00192 0.00105 0.00121 0.00131

(0.82) (0.44) (0.50) (0.83)
b2 -0.00671 -0.00344 -0.00391 -0.00263

(-0.72) (-0.36) (-0.40) (-0.43)
b3 0.00516∗∗∗ 0.000854 0.000492 0.000207

(2.03) (0.30) (0.17) (0.10)
ln(landarea) -0.0876∗∗∗∗ -0.0878∗∗∗∗ -0.0486∗∗∗

(-4.04) (-4.02) (-2.54)
cityarea/landarea -0.770∗∗ -0.826∗∗ -0.282

(-1.76) (-1.87) (-0.81)
ln(institute) -0.0687 -0.0580

(-1.02) (-0.90)
relative wage 0.0147∗∗∗∗

(2.97)
Export/GDP 0.159∗∗∗∗ 0.139∗∗∗∗ 0.0948∗∗∗ 0.0934∗∗∗ 0.0512

(3.73) (3.19) (2.15) (2.11) (1.23)
FDI/GDP -0.514∗∗∗ -0.496∗∗∗ -0.593∗∗∗∗ -0.541∗∗∗ -0.391∗∗

(-2.29) (-2.17) (-2.66) (-2.36) (-1.67)
year dummy No No No No Yes
Constant 0.681∗∗∗∗ 0.495∗∗∗∗ 1.345∗∗∗∗ 1.419∗∗∗∗ 0.896∗∗∗∗

(6.91) (2.64) (4.65) (4.75) (3.90)
sigma 0.144 0.132 0.131 0.132 0.107
N 259 259 259 259 2595:)ÒS�êiǑt-ÚOþ"∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01, ∗∗∗∗ p < 0.001"κ1, κ2, κ3

b1, b2, b3©OL«À!¥ÚÜÜ�κÚb"
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L 8:èèè���)))���ÇÇÇÉÉÉ���555���$$$ÑÑÑ¤¤¤���ééé���EEE���888àààKKKǑǑǑ���������'''XXXµµµ©©©///«««£££888
gdp 1 gdp 2 gdp 3 gdp 4 gdp 5

κ1 × ln(landarea1) -0.124∗∗∗∗ -0.121∗∗∗∗ -0.133∗∗∗∗ -0.129∗∗∗∗ -0.0724∗∗∗

(-7.15) (-4.52) (-4.64) (-4.38) (-2.99)
κ2 × ln(landarea2) -0.128∗∗∗∗ -0.0986∗∗∗ -0.112∗∗∗∗ -0.110∗∗∗∗ -0.0657∗∗∗

(-7.02) (-3.26) (-3.41) (-3.31) (-2.79)
κ3 × ln(landarea3) -0.117∗∗∗∗ -0.119∗∗∗∗ -0.141∗∗∗∗ -0.141∗∗∗∗ -0.0788∗∗∗

(-5.88) (-3.95) (-3.94) (-3.90) (-2.98)
b1 0.0000642 -0.000781 -0.000734 0.000559

(0.03) (-0.36) (-0.33) (0.37)
b2 -0.0110 -0.0138 -0.0142 -0.00738

(-1.26) (-1.49) (-1.51) (-1.21)
b3 0.00125 0.00102 0.000700 0.000512

(0.49) (0.39) (0.26) (0.26)
cityarea/landarea -0.465 -0.484 -0.111

(-1.13) (-1.17) (-0.34)
ln(institute) -0.0425 -0.0540

(-0.64) (-0.84)
relative wage 0.0155∗∗∗

(3.27)
Export/GDP 0.150∗∗∗∗ 0.147∗∗∗∗ 0.152∗∗∗∗ 0.151∗∗∗∗ 0.0909∗∗

(3.81) (3.74) (3.83) (3.82) (2.44)
FDI/GDP -0.518∗∗ -0.515∗∗ -0.534∗∗ -0.499∗∗ -0.335

(-2.42) (-2.33) (-2.42) (-2.19) (-1.46)
Constant 0.648∗∗∗∗ 0.635∗∗∗∗ 0.741∗∗∗∗ 0.792∗∗∗∗ 0.521∗∗∗∗

(8.91) (4.60) (4.49) (4.34) (3.88)
sigma 0.134 0.129 0.128 0.128 0.104
N 259 259 259 259 2595:)ÒS�êiǑt-ÚOþ"∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01, ∗∗∗∗ p < 0.001"κ1, κ2, κ3

b1, b2, b3©OL«À!¥ÚÜÜ�κÚb"
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L 9:UUU,,,)))���ÇÇÇPareto©©©ÙÙÙëëëêêêeee���ÄÄÄOOO£££888(((JJJ
employ 1 employ 2 employ 3 employ 4 employ 5

κ -0.880∗∗∗∗ -0.863∗∗∗∗ -0.377∗ -0.606∗∗∗ -0.477∗∗∗

(-4.97) (-4.52) (-1.92) (-2.86) (-2.96)
b 1.46e-11 4.53e-11 4.87e-11 4.88e-11∗

(0.30) (1.01) (1.08) (1.65)
ln(landarea) -0.108∗∗∗∗ -0.114∗∗∗∗ -0.0818∗∗∗∗

(-5.05) (-5.34) (-4.12)
cityarea/landarea -0.673 -0.682 -0.253

(-1.56) (-1.59) (-0.74)
ln(institute) 0.189∗∗∗ 0.151∗∗

(2.90) (2.41)
relative wage 0.00834∗

(1.67)
Export/GDP 0.150∗∗∗∗ 0.149∗∗∗∗ 0.0756∗ 0.0690∗ 0.0372

(3.72) (3.65) (1.86) (1.71) (1.05)
FDI/GDP 0.225 0.228 0.158 -0.0707 -0.0576

(0.98) (0.99) (0.72) (-0.31) (-0.25)
year dummy No No No No Yes
Constant 0.371∗∗∗∗ 0.364∗∗∗∗ 1.276∗∗∗∗ 1.157∗∗∗∗ 0.843∗∗∗∗

(6.62) (5.94) (6.46) (5.75) (4.51)
sigma 0.154 0.156 0.142 0.142 0.113
N 259 259 259 259 2595:)ÒS�êiǑt-ÚOþ"∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01, ∗∗∗∗ p < 0.001"
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L 10:UUU,,,)))���ÇÇÇPareto©©©ÙÙÙëëëêêêeee���©©©///«««£££888(((JJJ
employ 1 employ 2 employ 3 employ 4 employ 5

κ1 -0.844∗∗∗∗ -0.896∗∗∗∗ -0.362∗ -0.660∗∗∗ -0.526∗∗∗

(-4.63) (-4.17) (-1.69) (-2.81) (-2.63)
κ2 -0.981∗∗∗∗ -0.960∗∗∗∗ -0.576∗∗ -0.728∗∗∗ -0.639∗∗∗∗

(-4.35) (-3.56) (-2.32) (-2.88) (-3.38)
κ3 -0.830∗∗∗ -0.906∗∗∗ -0.474 -0.556∗ -0.449∗

(-3.07) (-2.69) (-1.50) (-1.76) (-1.93)
b1 -0.0000266 -0.000263 -0.000264 -0.000233

(-0.11) (-1.21) (-1.22) (-1.43)
κ2 -0.000561 -0.000101 -0.000224 -0.000145

(-0.90) (-0.18) (-0.41) (-0.37)
κ3 3.76e-12 2.88e-11 4.04e-11 4.34e-11

(0.07) (0.60) (0.85) (1.29)
ln(landarea) -0.117∗∗∗∗ -0.118∗∗∗∗ -0.0978∗∗∗∗

(-5.09) (-5.23) (-4.46)
cityarea/landarea -0.918∗ -0.736 -0.461

(-1.86) (-1.49) (-1.06)
ln(institute) 0.207∗∗∗ 0.184∗∗∗

(2.98) (2.69)
relative wage 0.00548

(1.09)
Export/GDP 0.139∗∗∗ 0.144∗∗∗ 0.0539 0.0662 0.0284

(3.05) (3.13) (1.16) (1.44) (0.64)
FDI/GDP 0.212 0.223 0.210 0.0195 0.0751

(0.90) (0.90) (0.89) (0.08) (0.30)
year dummy No No No No Yes
Constant 0.376∗∗∗∗ 0.394∗∗∗∗ 1.406∗∗∗∗ 1.198∗∗∗∗ 0.987∗∗∗∗

(6.01) (4.85) (6.14) (5.04) (4.37)
sigma 0.153 0.158 0.141 0.141 0.116
N 259 259 259 259 2595:)ÒS�êiǑt-ÚOþ"∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01, ∗∗∗∗ p < 0.001"κ1, κ2, κ3

b1, b2, b3©OL«À!¥ÚÜÜ�κÚb"
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L 11:ØØØÓÓÓ888ààà���III!!!UUU,,,)))���ÇÇÇPareto©©©ÙÙÙeee���ÄÄÄOOO£££888(((JJJ
gdp 1 gdp 2 gdp 3 gdp 4 gdp 5

κ -0.846∗∗∗∗ -0.867∗∗∗∗ -0.395∗∗ -0.576∗∗∗ -0.418∗∗∗

(-5.05) (-4.80) (-2.16) (-2.94) (-2.93)
b -1.47e-11 1.60e-11 1.87e-11 2.03e-11

(-0.31) (0.38) (0.45) (0.79)
ln(landarea) -0.104∗∗∗∗ -0.108∗∗∗∗ -0.0699∗∗∗∗

(-5.27) (-5.49) (-3.91)
cityarea/landarea -0.584 -0.572 -0.0668

(-1.47) (-1.45) (-0.22)
ln(institute) 0.147∗∗ 0.104∗

(2.46) (1.81)
relative wage 0.00888∗

(1.92)
Export/GDP 0.150∗∗∗∗ 0.153∗∗∗∗ 0.0793∗∗ 0.0740∗∗ 0.0302

(4.02) (4.03) (2.12) (1.99) (0.95)
FDI/GDP 0.366∗ 0.361∗ 0.295 0.119 0.165

(1.74) (1.71) (1.48) (0.56) (0.77)
year dummy No No No No Yes
Constant 0.356∗∗∗∗ 0.363∗∗∗∗ 1.236∗∗∗∗ 1.135∗∗∗∗ 0.764∗∗∗∗

(6.70) (6.23) (6.78) (6.11) (4.56)
sigma 0.144 0.146 0.130 0.130 0.100
N 259 259 259 259 2595:)ÒS�êiǑt-ÚOþ"∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01, ∗∗∗∗ p < 0.001"
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L 12:ØØØÓÓÓ888ààà���III!!!UUU,,,)))���ÇÇÇPareto©©©ÙÙÙëëëêêêeee���©©©///«««£££888(((JJJ
gdp 1 gdp 2 gdp 3 gdp 4 gdp 5

κ1 -0.837∗∗∗∗ -0.892∗∗∗∗ -0.374∗ -0.612∗∗∗ -0.426∗∗

(-4.82) (-4.32) (-1.86) (-2.80) (-2.39)
κ2 -0.871∗∗∗∗ -0.888∗∗∗∗ -0.495∗∗ -0.616∗∗∗ -0.496∗∗∗

(-3.98) (-3.37) (-2.09) (-2.60) (-3.04)
κ3 -0.786∗∗∗ -0.862∗∗∗ -0.406 -0.469 -0.324

(-3.00) (-2.62) (-1.35) (-1.58) (-1.62)
b1 0.00000804 -0.000203 -0.000200 -0.000155

(0.03) (-0.98) (-0.98) (-1.09)
b2 -0.000322 0.000150 0.0000522 0.000158

(-0.53) (0.29) (0.10) (0.48)
κ3 -1.87e-11 9.60e-12 1.93e-11 2.33e-11

(-0.36) (0.21) (0.43) (0.81)
ln(landarea) -0.112∗∗∗∗ -0.112∗∗∗∗ -0.0824∗∗∗∗

(-5.26) (-5.34) (-4.17)
cityarea/landarea -0.737 -0.560 -0.165

(-1.61) (-1.23) (-0.43)
ln(institute) 0.165∗∗∗ 0.130∗∗

(2.59) (2.06)
relative wage 0.00716

(1.53)
Export/GDP 0.150∗∗∗∗ 0.156∗∗∗∗ 0.0690 0.0773∗ 0.0243

(3.58) (3.66) (1.62) (1.84) (0.60)
FDI/GDP 0.371∗ 0.360 0.347 0.198 0.283

(1.71) (1.59) (1.62) (0.90) (1.20)
year dummy No No No No Yes
Constant 0.352∗∗∗∗ 0.372∗∗∗∗ 1.326∗∗∗∗ 1.144∗∗∗∗ 0.851∗∗∗∗

(5.86) (4.72) (6.23) (5.20) (4.21)
sigma 0.145 0.150 0.132 0.129 0.101
N 259 259 259 259 2595:)ÒS�êiǑt-ÚOþ"∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01, ∗∗∗∗ p < 0.001"κ1, κ2, κ3

b1, b2, b3©OL«À!¥ÚÜÜ�κÚb"
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L 13: GMM£££888(((JJJµµµ^̂̂ÒÒÒ���OOO������888ààà���III
employ 1 employ 2 employ 3 employ 4 employ 5

κ -0.396∗∗∗∗ -0.795∗∗∗∗ -0.527∗∗ -0.795∗ -0.855∗

(-4.26) (-6.97) (-2.16) (-1.86) (-1.95)
b 4.31e-11 -1.33e-10 -5.70e-10 -1.91e-10

(0.13) (-0.77) (-1.22) (-0.38)
ln(landarea) -0.260∗∗∗∗ -0.193∗∗∗∗ -0.291∗∗∗∗

(-3.68) (-4.77) (-5.72)
cityarea/landarea -5.659∗∗∗ -9.533∗∗∗∗ -10.81∗∗∗∗

(-2.76) (-4.89) (-5.02)
ln(institute) -1.422∗∗∗∗ -1.186∗∗∗∗

(-4.20) (-3.89)
relative wage -0.0174∗∗∗

(-3.04)
Export/GDP 0.0649 0.0877 0.0213 0.638∗∗∗ 0.479∗∗

(0.62) (0.53) (0.11) (2.90) (2.05)
FDI/GDP 0.957∗∗∗∗ 0.662∗∗ 1.220∗∗∗∗ -1.404∗∗ -0.701

(4.75) (2.56) (3.63) (-2.41) (-1.24)
year dummy No No No No Yes
sigma
N 201 201 201 201 2015:)ÒS�êiǑt-ÚOþ"∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01, ∗∗∗∗ p < 0.001"
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L 14: GMM£££888(((JJJµµµ^̂̂GDPOOO������888ààà���III
gdp 1 gdp 2 gdp 3 gdp 4 gdp 5

κ -0.226∗∗∗∗ -0.727∗∗∗∗ -0.413∗ -0.502 -0.674∗

(-2.69) (-5.65) (-1.53) (-1.23) (-1.55)
b -4.95e-10∗ -1.62e-10 -6.58e-10∗ -3.21e-10

(-1.44) (-0.55) (-1.48) (-0.66)
ln(landarea) -0.218∗∗∗∗ -0.154∗∗∗∗ -0.249∗∗∗∗

(-3.24) (-3.72) (-5.33)
cityarea/landarea -4.821∗∗∗∗ -7.751∗∗∗∗ -9.648∗∗∗∗

(-3.11) (-4.25) (-4.65)
ln(institute) -1.319∗∗∗∗ -1.101∗∗∗∗

(-4.38) (-3.79)
relative wage -0.0174∗∗∗∗

(-3.01)
Export/GDP 0.123 0.320∗∗∗ 0.189 0.658∗∗∗∗ 0.566∗∗∗∗

(1.10) (1.97) (0.96) (3.13) (2.68)
FDI/GDP 1.422∗∗∗∗ 0.883∗∗∗∗ 2.032∗∗∗∗ -0.820∗ -0.338

(6.88) (3.51) (3.64) (-1.53) (-0.71)
year dummy No No No No Yes
sigma
N 201 201 201 201 2015:)ÒS�êiǑt-ÚOþ"∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01, ∗∗∗∗ p < 0.001"
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L 15:èèè���)))���ÇÇÇÉÉÉ���555���$$$ÑÑÑ¤¤¤���ééé���EEE���888àààKKKǑǑǑ���������'''XXXµµµGMM£££888
employ 1 employ 2 employ 3 employ 4 employ 5

κ× ln(landarea) -0.101∗∗∗∗ -0.101∗∗∗∗ -0.0970∗∗∗∗ -0.118∗∗∗∗ -0.0715∗∗∗∗

(-6.13) (-5.76) (-5.59) (-6.34) (-4.51)
b 2.86e-12 1.01e-11 1.51e-11 2.73e-11

(0.06) (0.21) (0.33) (0.91)
cityarea/landarea 0.294 0.323 0.404

(0.80) (0.90) (1.38)
ln(institute) 0.183∗∗∗ 0.107∗

(2.76) (1.72)
relative wage 0.0155∗∗∗∗

(3.37)
Export/GDP 0.154∗∗∗∗ 0.155∗∗∗∗ 0.145∗∗∗∗ 0.134∗∗∗∗ 0.0751∗∗

(4.11) (4.08) (3.73) (3.50) (2.20)
FDI/GDP 0.214 0.214 0.212 -0.0105 0.0631

(0.95) (0.95) (0.94) (-0.04) (0.27)
Constant 0.385∗∗∗∗ 0.385∗∗∗∗ 0.359∗∗∗∗ 0.183∗∗ 0.136∗

(7.51) (6.93) (5.92) (2.13) (1.77)
sigma 0.149 0.151 0.145 0.141 0.114
N 259 259 259 259 2595:)ÒS�êiǑt-ÚOþ"∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01, ∗∗∗∗ p < 0.001"
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L 16: èèè���)))���ÇÇÇÉÉÉ���555���$$$ÑÑÑ¤¤¤���ééé���EEE���888àààKKKǑǑǑ���������'''XXXµµµØØØÓÓÓ888ààà���IIIeee���GMM£££888
gdp 1 gdp 2 gdp 3 gdp 4 gdp 5

nkappa× ln(landarea) -0.0991∗∗∗∗ -0.103∗∗∗∗ -0.0974∗∗∗∗ -0.113∗∗∗∗ -0.0646∗∗∗∗

(-6.36) (-6.18) (-6.01) (-6.56) (-4.48)
nb -2.77e-11 -1.88e-11 -1.36e-11 9.70e-13

(-0.59) (-0.42) (-0.32) (0.04)
cityarea/landarea 0.330 0.375 0.486∗

(0.97) (1.13) (1.82)
ln(institute) 0.144∗∗ 0.0669

(2.36) (1.17)
relative wage 0.0143∗∗∗∗

(3.36)
Export/GDP 0.157∗∗∗∗ 0.159∗∗∗∗ 0.147∗∗∗∗ 0.135∗∗∗∗ 0.0682∗∗

(4.50) (4.54) (4.11) (3.85) (2.19)
FDI/GDP 0.356∗ 0.348∗ 0.346∗ 0.173 0.269

(1.74) (1.69) (1.69) (0.80) (1.25)
Constant 0.374∗∗∗∗ 0.387∗∗∗∗ 0.356∗∗∗∗ 0.213∗∗∗ 0.166∗∗

(7.70) (7.33) (6.28) (2.70) (2.36)
sigma 0.139 0.141 0.134 0.128 0.102
N 259 259 259 259 2595:)ÒS�êiǑt-ÚOþ"∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01, ∗∗∗∗ p < 0.001"


