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Abstract Steel industry is the pillar industry of China. There exist three types of markets in domestic

which are different from other foreign markets: bulk stock electronic market, futures market and spot

market. China’s steel electronic market is a unique steel market. Its price discovery has been of concern

to theorists and industry. Study on price discovery in domestic and abroad steel markets is of great use

to the formation of steel pricing power, as well as the smoothy development of domestic steel markets.

This paper uses two classical methods which belongs to common factor measurement model to measure

the price discovery of three domestic steel markets and two foreign steel futures markets. The results show

that: steel electronic market is the leading market in domestic steel markets. The price discovery of steel

electronic market is more powerful than SHFE, LME and NCDEX; and abroad steel futures price is still

not an effective steel price by now.

Keywords bulk stock electronic market; price discovery; information shares model; permanent transitory

model; steel
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Ä õ ”[1]. *`û`ý , õ7Åe÷�Æ�Ç�È�É�Ê�t�Ë�Ì�2�8�Í7Î�)�Ï���. . ÷�Æ�Ç�È 
 ��Ð���Ñ ,
Y�Ò�Ó õ7Å&q�Ô�Õ�Ö
 ÷�Æ�×`ÿ ~~Ø�Ù�~ 9�:�Ú�E�Û`ý7Üeù�Ý�Þ 1 , 8�ß�à�����á`
`÷`ø`ÿ�E�â�ã�ä�å 
�æ�ç E ~~è�é ��E ~~F�Hÿ�E�Q`ÿ�E 
 _�` .

ôeõ`÷�Æ�ê�ë�ì�í���î�ï�ð�ñ�ò�ó : ô�õ�ì�í ~ ù�ö�÷�ø N&ù ê�ë�ì�í�ú�û�õ�ì�í 2 . ücô , û�õ�ì�í�?�`	�'�ý�þ�)�ÿ���Ç�È�������� 
���� , �`
�ô�õ�Ç�È�s�� 
 å`�����`ö`õ7Å
	�����ì�í�Ç�È�_�ô�� è���

 ;�< [�� .  `ù�ö�÷�ø N&ù ê�ë�ì�í`öcô�õ���� 
 ����ì�í , �`
�û�õ�ì�í�?�ì�í���� ~ ê�ë�÷���ñ ~��
Í�� �&� Q������������ Y�� , ö���ï���>��
����� [� �!�~ ÷�Æ ~�"�# ~%$'& Q�ù�ö�÷�ø'(�D')���ê�ë 

��* 
 B2B +�î�� N&ù ÷�,�-�. [2]. ÷�Æ N&ù ê�ë�ì�í 
 ÿ�×`ö`ý é l`õ7Åe÷�ø�×`ÿ ~ Ø�Ù ~ 9�:�Ú�E [÷�Æ`ù�/�- 
 þ�\�\�< , ü�0�1�û ��2�~43�5 ×`ÿ�R�6 
 \�< . 7`ý�7�Ö 
 ÷�Æ�Ú�E�ú�8���9�:�;�<'=�>
?@�A�B ��C�D�E�F�G�H�I�J'(�K'L'M�N'O , P�Q�R�S�T�U�V�W�X�Y
Z'H�I'J�['\�]'^'H�_'V . `�a , b�c
de�f�g [�\�h�i�j , k�l�m�[�\�h�i�n�V�o�p�Q�R�q�r ? s�b�t�u�v�w�x , ^�y�b�t�T�z�u f�g G�{�Q�R . |
b~}����~}�������H f�g G�{ @�A�� ������������� . ��T�l�� f�g G�{ @�A�� H���������� @�A��������
b���I�J�������J @�A�� . b�c
[�\�]�^�_�V���^�����H f�g Q�R�V� �����b�t f�g Q�R ?¡�¢�£�¤ H�¥
¦�§�¨�<�=�©�ª�Q�R�[�\�]�^�_�V�E�«�^ . [�\�]�^���Q�R�¬�­�h�®�¯�°�F�Q�R�[�\�H�±
�'='² , �'�'³'Q'R'´'µ'¨'H'_'V'¶'l [3]. ·'¸'¹'? �'�'º'» �'['\']'^'¼'½'¾'¿ÀjÁH'l'm'Â'Ã'µ'¨'H º»

. s�·�¸�¹�? º�» j , Ä�Å�·�¸�¹�?�H�Æ�Ç�È�É ¡ ��C�[�\�]�^�Ê�Ë�Ì�Í�H�h�®�Î�¸ , Ï�Ð�Ñ�Ò e�º�» , Ó
GS(Garbade Silber)

º�»
3 } IS (information share, h�®�Ì�Í )

º�» } PT (permanent transitory, Ô�Õ�Ö�× )º�»�Ø
. Ù
� IS

º�»��
PT
º�» W�T�Ú�Z�H�Û�Ü ��Ý�� «�Þ�ß�à , Ð�áãâ�ä�[�\�]�^�¼�½�H�å�m�æ�ç º�» 4 .è å�m º�» ¡�é ��ê�ë�ì�í�º�» (VECM) á ��Ý E�Æ�Ç�î�F�Î�¸�Q�R�H�·�¸�¹�? . Hasbrouck[21] ï�ð

H IS
º�»�ñ�ò�ó�ô ·�¸�¹�? ( õ�«�T�ö�[�\ ) H�­�h�®�H�È ë , ¬�l�÷�Q�R�H�h�®�Ì�Í�ø���á�P�Q�R�C�·�¸

¹�?�H�­�h�®�È ë H�Ê�Ë�Ì�Í . Gonzalo
�

Granger[22] ï�ð H PT
º�»�ù ��¬�·�¸�¹�?�ú�K�Æ�Ç , <�=�û�ªü ÷�Q�R�s�Ï�Ð�·�¸�¹�?�j
H�ý�Ð�Ì�Í , î�F�Q�R�C�[�\�]�^�H�Ê�Ë�² � 5. S�Ò�þ�;�C è å�m º�» O�Ñ�ÿ��� Ü , Æ�����;�H���� ����� ( ��	 : Baillie

Ø
[18]; Harris

Ø
[12−13]; De Jong[24]; Hasbrouck[25]; Lehman[26]).

��;�´�
�¨�H ��� s���­�h�®�È ë H���� . PT
º�»�
�� Ñ�­�h�®�j
H�È ë , � IS

º�»�ù���� Ñ�Ù���÷�Q�R
Ê�Ë�H�T�ö�[�\�������È ë j ��� H�Ì�Í . ��;�H���� ù ������������s���� ñ ��H ��Ý ¢ , <�=���û é �ê�ë�ì�í�º�» E�©�ª ð [�\�]�^�Ê�Ë�Ì�Í .

Baillie
Ø

[18]
�

De Jong[24] ��ð , Ó�����û ð H é ��ê�ë�ì�í�º�» H� ë ( á�¸�G�­�h�® ) Î�! ñ , "# è å�m º�»�$ î�F�!�¸'H�%&� . Ó��� ë�' ! ñ , ¬�î�F�T�Ú�u�Æ�(�H�%�� . PT
º�» ��ª�=�²�)�*�!�C+�,

, -�D�.� ë ! ñ�/�0�1�º�»�2 û�j . IS
º�»�3�4 F�Ñ� ë ! ñ H�5�6 , Hasbrouck[21] ¬���È ë�7�8 ú

K Cholesky ¹�?�Æ�Ç , 9�:� ë ! ñ . -�P�È�É���<�=�¹�?�Æ�Ç�j�� � H�Î�¸�;�<�=�î�Q�R�h�®�Ì�Í�H ¢ x>
, ¹�? , °�D ï�@ l�÷�A�l�H�Ì�Í . B�å�÷�Q�R�! ñ�/�C�D H�E�F ,

¢ x >�G�H�I $ ��u . J G�H =�u ,
ù

S�K�î�F�l�÷�L�M�H�%�Ü 6 .

á�N�O è å�m º�» H�P�Q , R�[�\�]�^�_�V�H�©�ª�n�T�ö , S�����% ð d�÷�T�U : 1) Ä�Å Hasbrouck[21],

1. VXWXY 2009 ZX[X\XZ , ]X^X_X`XaXbXcXd 7561 e , aXbXfXgXcXd 20–25 hXe .

2. 2003 Z 4 i , jXkXaXlX]XmXnXoXpXqXrtsXutvXwtatlyx{zX|t}tg . ~��X�X}X�X�X�X�XaXlyx{zX}tgXptqt` : [X�X�X�XaXb
x�zX}XgX]Xm����X�XaXbyx�zX}XgXpXqX�t�X]X^Xatbyx�zt}XgX]tm ; 2009 Z 3 i 27 � , ]X^X[X�X�X�X}XgX�X�X�XuXvXwXaXl
�X� , }XgX�X�X�X�X�XaX�X�Xl .

3. Garbade � Silber[4] � �X�X�X�X�X�X�X�t�t�t t�X¡t¢t£t¤t¥t¦Xwt§t¨t©tª . «XvXwX¬X¢X�X­X®Xptqt�t¯t° . ¬X¢XpXq
(dominant market) ±X�X�XoX�X²X³X]X´X¬X¢XµX¶ , ­X®XpXq (satellite market) ·X¸X¬X¢XpXqX¹XºX»X¼X�XpXqX½X¾ .

4. ¿XÀ IS ÁXÂX�XÃXÄXÅXÆ : Howard Ç [5] � Huang[6] �ÉÈXÊXËX�XÌXÍtÎ [7] � Poskitt[8]. ¿XÀ PT ÁXÂX�XÃXÄXÅXÆ : Booth

Ç [9] � Ding Ç [10] � Harris Ç [11−13] �ÐÏXÑXÒXÇ [14]. ÓXÔX¿XÀ IS ÁXÂX� PT ÁXÂX�XÃXÄX` : Tse[15] ÕXÖy× �XwXØXÙX¨XÚX}Xg
�Û�ÛµÛÜÛ}ÛgÛ�X�X�X�XoX�XÝXÞ�� Booth Ç [16] × �ÛwÛ±ÛßÛàÛáXâyã�äX�X�X`XåXæXÀX}tgX�X�X}XgXçX�XÝXÞ . Tse � Xiang[17]è À Baillie Ç [18] �XéXê , ëyì IS ÁXÂXíXîXvX�X�X�XoX�XÝXÞX[XïtðX¥t¦Xñtò , óXôXÔ PT ÁXÂ , ÃXÄXwXØXÙXõXdX}XgX�X�öX÷ �XøXùXúXûXüX�X�t�táXýÿþ{�X�t�t�X�t�tot�XÝtÞ , ���X�XÃXÄX�Xqyã�}Xg����tYÿx�zt}tg�������	�
����X�tÔ�
��t«� wX§X¨���� . ��� , Tse Ç [19] � Cabrera Ç [20] � ¿XÀXw����X���������X�����XpXq � �X�toX�X²t³X��� ����� .

5. ��� , ������� �� �! �X_����XzX¤�"�� (common factor coefficients, #�$ So � Tse[23] � Tse � Xiang[17]) �Ð_����Xz�%�&
��' Õ�(�) ��� (common-factor component weight approach, #�$ Cabrera[20]), �X�X��*�*�+XÁXÂ (component share, #�$
Yan � Zivot[3]).

6. ± So � Tse[23], �X� Lien[27] ��,�-X]�.X«XY�����/ .
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�:9:; #:< Ö�H:=:>:?:@ ( Ó:A ) E:B:C�Ù�E:?:D:E:F�E�H ü ÷�Q�R�­�h�®�¸�G ' ! ñ ; 2) Baillie
Ø

[18] ï�@
Ò e Æ��:G�? , �IH�Ù IS

º�» ©�ª ð H�h�®�Ì�Í ¢ x > H B:J:K ��C�Q�R�[�\�]�^�_�V�H�¯�Û���û . BoothØ
[16]
I ï�ð !�¸�H:L:M ; 3) Yan

�
Zivot[3] R # %:N������ º�» , ¼�½�Ñ�å�m º�» H�%:N /:O ��¹:P . ]�^,:Q R # l e�º�» Î�V:R�½'å'÷:SUT:?UV'±��'[�\']�^'_UW . X��:Y�á , ¬�å e�º�» %�¯:Z:[�R # , W�Æ:\

­�h�®:]:S:T:^:_:F:[:V�Ô�Õ /��:` E /:a �:V ó�ô .b ¢ �:c
, �:d:e�È�É:f:g:h , i:j:k:lImon:p:q:r:s:S:T:t:u:v:w:x:y:z , {:w:|:}:~:�:�:�:� [7], ��:�:�:�

[28] V:�:� , �:�:�:u:v:w ( ��^:_:v:w ) �:�:�:�:�:�:�:�:�:�:�:�:�:�:�:�:�:zUk: :¡U�:¢:£ .¤ n , �:u:v:w:�:�:�:¥:¦:§:¨:©:ª:�:«:¬:­:®:¯:°:± [29], ²:³:t:u:�:�:v:w:� IS ´:µ:¶:·:¸:¹:º:»:¼:�
�:�:�:�:�:½:¾:¿:À [3]. Á ¤ , Â:Ã:f:gÄ���:�:v:w:Å:Æ:Ç:È:É:Ê:�:´:µ:Ë:� . {:w Baillie Ì [18] � Booth

Ì [16], Â:Ã:Í:Î:�:�:¿:À:�:�:�:Ï:Ð:v . Ñ:n , �:� Yan � Zivot[3] �:Ò:Ó , Ô:Õ:Ö:�:�:�:�:×:�:Ø:�:�:ÙÚ ´:µ:Û:±:Ü:Ý:Þ:� .

Â:Ã:�:ßImoà:¢:á:â:ã:ä : å:æ:ç:ä:�:�:�:�:×:�:�:�:�:è:� � Ò:´ , å:é:ç:ê:p:q:�:� � �:�:v:w:�
fUg , � �UëUì �U�U�U�UíUîU²UÂUïU�UðU�UñUò , åUóUçUäU«UôUØU�U¢U£U�UõUÁUöU÷ , åUøUçUäU¢UùU�U¯Uú
�:Ò:Ó .

2 ûýüýþýÿ������
���

IS ´:µ:� PT ´:µ:�:ú���	:x�
 , ���:Õ�
:´:µ��:­:¼��UÅ:ÆUÇUÈ:ÊUô , ����� �:ì �:�:�:���

����:¹ ì ��
:Á�� . 
�� , ���:Ð��:�:Ò������:���oð��� �!�":´:µ (reduced form vector error correction

model, �:ß���#:ä VEC ´:µ ) Ý:Ë:�:�:�:�:�:�:� [3,14,17−18]. Á ¤ , $:Â:Ã:�:�:��% , ­:á:Ò:æ�&��oð:�
p ' VEC ´:µ , (�)�*:ß :

[

∆x1t

∆x2t

]

=

[

c1t

c2t

]

+

[

α1

α2

]

· [ β1 β2 ] ·

[

x1t−1

x2t−1

]

+ Φ1 ·

[

∆x1t−1

∆x2t−1

]

+ · · · + Φp ·

[

∆x1t−p

∆x2t−p

]

+

[

ε1t

ε2t

]

(1)

+ % , [ β1 β2 ] (�):Ç:È��oð ,

[

α1

α2

]

(�)��� �!�"�,:v��oð , �:³�-�. ∆xit(i = 1, 2) / ì�0 ð:��1�2:Ð�3
4 ¾��:��5:È�6�7 . 8 Zt =

[

α1

α2

]

· [ β1 β2 ] ·

[

x1t−1

x2t−1

]

, 9 Zt #:ä��� �!�"�: , ;:��< x1t,2t =�> §:Ð�3��
 :� +�?�@ ��5:È . εit = (ε1t, ε2t)

′ Ð:©:ä 0, A� :ä Ω ��B���C� :í:î . Ω ��D�E:ä :

Ω =

(

σ2
1 ρσ1σ2

ρσ1σ2 σ2
2

)

(2)

σ2
1(σ2

2)
0�F ä�C� 0 ð ε1t(ε2t) ��A� , ρ ä�C� 0 ð:�:¯:ú�,:v . IS ´:µ:Ô VEC ´:µ�G�H�I��oð�J:½:Ï

Ð:�:� :

∆Xt = Ψ(B)et (3)
� +�K 0 D�E :

Xt = Ψ(1)

(

t
∑

s=1

es

)

+ Ψ∗(B)et (4)

Ψ(1)et L�M <�N:¿:À (innovation) et ��/ ì í:î:� > §�O�P . Ψ(B) � Ψ∗(B) ä � :�E�Q�R , B ä�S�T:�
� . $ IS ´:µ�% , ­:¼�U�V Ψ(1). Johansen[30] (�W :

Ψ(1) = B⊥Πα⊥
′, Π =



α⊥
′



I −

k
∑

j=1

Aj



β⊥





−1

(5)

α ¥ β
F ê VEC ´:µ�%o���� �!�"�,:v��oð:�:Ç:È��oð , ß�X ⊥ (�)����:��":r��oð . Á ¤ , y:�:{:w α

¥ β �:�:Î:�:�:�:��%o¿:À:�U�:�U� . Y�;�Z , $:Â:Ã�[:��% , �:p:q:r:s:�:�:Å:Æ:Õ:Õ 0 ÷U¥�\^] . �:ß_ ùa`^�UrUsU�U� ( �UhcbcdceUpcfa`^�UrUsa%^gUäch , �c# SSEC) �U§ciU�U� ( �UhcbU§ciUrUscjUäch ,

��# SHFE) �:�:�:�:�:×:� . �:Ê:ôÄ���:v:�:�:í:î:�:¹�'� 0 ä:Ï�kUí:î , � n = 2, β = (1,−1)′. lo³
Ψ(1) =

(

ϕ

ϕ

)

, Á ¤ ϕ m�n:¥ α⊥
′ ¯:ú , ϕ = cα⊥

′ = c ( γSHFE γSSEC ), c ä:¹�o:v . $ Ω ä�p:��q�R�� ,

�:� Cholesky Á�� 0�r , z:k:�:ß:é�q�R�*:ß :

M =

(

m11 0

m12 m22

)

=

(

σSSEC 0

ρSSEC,SHFEσSHFE σSHFE

√

1 − ρ2
SSEC,SHFE

)

(6)
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� E (6) %o� σSSEC � σSHFE � ρSSEC,SHFE y��:� VEC ´:µ�%o��C� :Ç�A� �Q�R��:z . l ¤ , Õ ì
�:�:�:p:q����:�:�:�:¿:À:�:�:�:�:ä :

SSSEC HB =
(γSHFEσSSEC + γSSECρSSEC,SHFEσSHFE)2

(γSHFEσSSEC + γSSECρSSEC,SHFEσSHFE)2 + (γSSECσSHFE

√

1 − ρ2
SSEC,SHFE)2

,

SSHFE LB =
(γSSEC

√

σSHFE(1 − ρSSEC,SHFE
2))2

(γSHFEσSSEC + γSSECρSSEC,SHFEσSHFE)2 + (γSSECσSHFE

√

1 − ρSSEC,SHFE
2)2

(7)

� E (7) % , SSSEC HB � SSHFE LB

0�F (�)�`��:r:s:�:�:�:�:�:�:×:�:�:h��:�:§�i:�:�:�:�:�:�:×:�
�:ß�� . W���Z , SSSEC HB + SSHFE LB = 1. {:w Hasbrouck[21], �:� ? H Cholesky Á�� 0�r % ? ð:�:ã
í , y:�:®:z:�:�:¿:À:�:�:�:�:��� � ß�� .

Gonzalo ¥ Granger[22] Ô���
:Á���: ft

0�r I:�:�:�������:± :

ft = ωXt (8)+ % , ω = (ω1, ω2, · · ·, ωn), ω ä 1 × n ':����
:Á���,:v��oð . �����:Î , ω ê VEC ´:µ�%��� �!�"�,:v
�oð α ��":r��oð . $�`��:r:s:�:�:�:§�i:�:�:����D:ß , {:w α =

(

αSSEC

αSHFE

)

, z:k:�:�:�:�:�:�:×:�:�
7 , �:� � E�*:ß :

CSSSEC =
|αSHFE |

|αSHFE | + |αSSEC |
, CSSHFE =

|αSSEC |

|αSHFE | + |αSSEC |
(9)

3 ���������������� 
ÂUÃc¡c¢a% lc£cdU�UpUqa`^�UrUsU�U� —— �cbcdceUpcfa`^�UrUsa%^g (SSEC) ¤UäUvUwU�c¥U�c¦ .

lo³�§�¨�©:ê�ª:�:�:å:¹cdUr:sc«c
 7 , ¬���¡�¢�]:ä�­�®:��¯Ur�° � Õ ìc± ��§c¨c©:±c�c²�³ �´°cµU�:�
v:w . ��i:�:�:Â�[�¡�¶:¥���b�d�e�§�¨�©:r:s:±��:��[:��X�·�« ( ¸:� 5.75mm×1500mm×C, q�¹ Q235/

SS400) �:�:v:w , ���:¹�X�·�«:��i:�:�:v:w�º:· . Á�»�7 5.5mm �:v:w:y:z , ¼�ª�¸:��/�½�¾�¿�À:ä 0 Á ,

j:��¬��:�:��Â�Ã�« 5.5mm×1500mm×C, Q235/SS400 ��§�¨�©:��i:�:�:v:w . v:w�¶ÅÄ´��b�d�e:p�f�`
�:r:s�%�g:��¬:�:p�f�Æ .Ç j:k���b:§�i:r:s�j (SHFE) È�É:p:§�i:�:r:s:ð�Ê�d:³��:q:§�i , ¬���¡�¢�T�Ë:Õ ì�±�Ì�Í ��²�³
§�È:±��Ä�´°�µ:�:�:v:w . ��i:�:�:�:�:¥:§�i:±��cX�·c« ( ¸:� 16mm–25mm, q�¹ HRB400) ¯�Î:���
b�Ï:p�È�É:p:��i�Ð:� . v:w�¶ÅÄ´��b:§�i:r:s�j .Ñ�Ò�Ó�Ô r:s�j ( ��# LME) Ä 2008 Õ 4

± Ë:Î:p�Ö:§�i , × 2009 Õ 12
±

11 � , p:q:r:s:ð�n�Ø:éÙ�Ú ½ , I:r:��Û 13 Ü�Ý�Á .
+ % , Z�%�b:r�Þ:±��:��I:r:�:ä 11.5 Ü�Ý�Á , ß�à�I:r:�:� 88.46%. á LME

3
± §�i:±��:�:r:s�]�­�® , l ¤ , Â:Ã�¡�¢ LME3

± p�Ö:§�i�Z�%�b:±��Ä�´°cµU�:�UvUw , p�Ö:§ � ��i
�:��¶ÅÄ LME â�A�Æ�ã:��¬:�:p�f�Æ 8 . ä�7:l�å�æ�« ��ç�Í «:r:s�j ( ��# NCDEX) ¡�¶:ø ì�± T:k:§è p:±��Ä�´°�µ:� , �:ê:Á:ä:��é NCDEX ê�ë�ì�£�í:ä 2009 Õ 1

± k:§:�:§�i:±��:�:� , î NCDEX $
2008 Õ 8

± Ë:Î�< è p:§�i .
è p:§ � ��i:�:�:Ð�¶ÅÄ NCDEX â�A�Æ�ã 9.

ä�<�\�]:lImon:p:q:�:�:�:�:�:�:�:×:� , ¬��:­:¼�ï:��
:¹�ð:Â:§:Ò:´ . {:w:v:w:�:y:z�� , Ô 2009

Õ 4
±

23 �´× 2010 Õ 5
±

13 �´¤:ä:�:��� =�ñ . lo³:x�
:�:���:ç�òÄ��x�ó:¹�ô:� � $�õ:º:r:sÄ�´ö�I
r�÷�ø , ä:¨�ù:v:w�ú:� , û�ü�j���p�ú:�:v:w , �:z�ý 258 ������ð:Â:v .

SSEC � SHFE � LME � NCDEX ó�d:p:q:�:�:¥:��i:�:�:�:�:í:î�þ�*�þ 1. þ 2 ê�`��:r:s:�:�:�:§
i:�:�:�:�:v:�� �ÿ���þ .

l�þ 1 y�� , p:q�`��:r:s:�:� � §�i:�:�:¥:��i:�:�:�:�:��ÿ��:²:Â:¹�ô ,
Ñ�Ò

LME3
± p�Ö:§�i:¥

��i:�:�:��ÿ�����\�]:¯�
 , Ð:y:���:Ç:È:ú�, . ä�7 NCDEX
è p:§ � ��i:�:�� ���]�d , Ä 2009 Õ:ß��

Õ:�:Ý ,
+ �� :¹�m:ä�" , �:�:��ÿ��:²:Â:¹�ô , (�W + �:y:����$ > §:Ð�3:ú�, . þ 2 ��) , p:q:§�i:�:�

7. �	�	
	�	�	
wyw~w� s	�	�	�	� , �	�	�	�w~w�	����� � , �w~w�	�����	� 50%.

8. �	�	�	�	 : https://secure.lme.com/Data/community/Dataprices Steels OfficialPrices.aspx,

http://www.lme.com/Steel Med Prices.asp, http://www.mysteel.com.

9. !w~wt	"w�w�	�	� : http://ncdex.com/Market Data/Future price.aspx;!w~w�	"w�w�	�	� : http://ncdex.com/Market Data/Spot price.aspx.
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$:lIm�Ë:Î�T:�:¹�Õ � � =�. , �:��/:½�0�7�d:³�`��:r:s:�:� , 1:�:Î�2:x�k�V:��3�4 . Õ ì �:��$ 2009

Õ:ß���Õ�1:��]�d�/:½ , §�i:�:�:��/:½�5�6�W�� . 2010 Õ 3
±

–5
±

, Õ ì �:�:�:�:��/:½�7�8�ÿ�9 , /:½
0�7�d�d�::� .
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(a) ;	< SSEC �	�	
	*w�	"w�w�	=	>	? ( @	A : B / C )
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(b) ;	< SHFE D	Ew~wt	"	*w�	"w�w�	=	>	? ( @	A : B / C )
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(c) F	G LME ~	Hwt	"	*w�	"w�w�	=	>	? ( @	A : I	B / C )
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(d) J	K NCDEX !w~wt	"	*w�	"w�w�	=	>	? ( @	A : L�M / C )N
1 SSEC O SHFE O LME O NCDEX P	Q	R	S	T	U	V	W	X	Y	Z	V	W	[	\	]	^ N

4 _a`abac��ad+e
4.1 f�g�h�i�j�k�l�m�n

lo³ IS ´:µ�o PT ´:µ:Ð�p�q:Ç:È:ú�, , r��
��s ì�t�u �:����
�v��:¹ ì ��
:Á���: , j�r���w
¼c�UÊUôyxyzUíUî =y{ ÇUÈc� 10 . ¬c�y|yq Phillips

o Perron ë:Î {�}�~���������� (PP ��� ) ������ x�z���������������� ����{���� .�
PP �y�y�y� ( �y�y� ) �y� , � 99% {y��������
, SSEC � SHFE � LME o NCDEX {� �¡¢�£ x�z�o�¤�¥�x�z�¦�§�����¨���©�ª } ����� , «

I(1), ������� ����{���� .

4.2 ¬�­�®�¯�°�±�²�³�´�µ�¶�·�¸�¹»º½¼�¾�¿�À
��Á�©�Â»Ã , Ä�Å�Æ�Ç»Ã½È  �¡»É½Ê ¢�£�Ë�Ì�Í

¤�¥ Ë�Ì ��Î�Ï  �Ð ¥ Ë�Ì�Í ¤�¥ Ë�Ì , Ñ�Ò É½Ê ¢
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DLOG_SSEC            DLOG_SHFE 

Ó
2 SSEC Ô	Õ	Ö	× SHFE Ø	Ù	Ú	Û	Ü	Ý	Þ	ß	à Ó

£�Ë�Ì�Í Ð ¥ Ë�Ì�á  �¡�â�ã�ä ¤�å�æ�ç�è 11. é�ê�ë Engle-Granger ������� SSEC ì�í�î�ï�¤�¥ð� SHFE

Î�Ï  �Ð ¥�ï�¤�¥ð� SSEC ï SHFE â�ã ��� á ����ñ . ����ò�ó , ô�©�õ Í ô�ö�õ â�ã ����� 1%
á ò�÷

10. ø	ù (cointegration) ú	û	ü	ý	þ	ÿ������	ü	ý���������� [31].

11. 	�
�����
���������������������� , ���������������� �!�����"�#�����$%� , &�'��	þ	ÿ�(�)��	þ	ÿ�������*�+�,�-.0/21�3�4
, 5�6�7�����
����	þ	ÿ�����8�9 /21 ú�:�;%� .
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ñ �����KJ �����KLKM , ôKN�õ â�ã ����� 5% ò�÷ ñ �����KJ �����KLKM 12 .OKPKQKR
VEC SKT , SKTKUKV ���KWKX 1 Y ó 13.ZK[ X 1, SSEC ì�í�î Í ¤�¥ â�ã ��� VEC SKT»Ã áK\K]K^K_ M�§a`cb α = (−0.044376, 0.083377)′,dKe SKTKf ] ( gKh )

á � � ]KiKj , kKlKmKn \K]Ko 0.013565
Í

0.007707, pKLKM�§ ρ
o

0.4917. q \K]^K_ M�§a`cb áK_�¢ `cb o α′

⊥
= (0.083377, 0.044376). rKs IS SKT»Ã á â�ã�ä ¤�ç�èKV�ÇKtKu (7), kKl

É½Ê ¢�£�Ë�Ì ì�í�î â�ã�ä ¤wvKx áKywzyÍ ìyí�îy¤�¥ ËyÌ�áy�Kz . {K|K} , V�ÇK~�Î�Ï  �Ð ¥ Í ¤�¥ , Ñ
Ò É½Ê ¢�£�Ë�Ì�Í Ð ¥ Ë�Ì�á â�ã�ä ¤�å�æ�ç�è . Æ�Ç ���K�KX 2.� X 2 ��� , SSEC �K�K��ì�í�î Ë�ÌK�K�K�K� â�ã Ã á å�æ�ç�è áKy � �Kz ¨K� e ¤�¥ Ë�Ì , �a� É½Ê¢�£�Ë�Ì � â�ã�ä ¤»Ãc� [K�K� � ò áK�K� }K� ; ï Ð ¥ Ë�Ì pa� , É½Ê ¢�£�Ë�Ì�á â�ã�ä ¤KvKx �K� , ¦K�
�  �¡ �K� â�ã á�� ¨�å�æ�ç�èK�Kl 80.043%. � yK� Ð ¥ ¢�£ Y Ð Î á â�ã�ä ¤KvKx yKzK�Ko 36.5569%,�KzK� � e 4%.

�
PT SKT ,

dKe tKu (9) V�Ç��Kk Ë�Ì ¦ �K� â�ã á å�æK�K� . YKk �K� ï IS SKT á Æ
Ç ��� OK� . �

1 ���	Ý�������  VEC ¡�¢
SSEC ��������E�£	þ	ÿ���� SHFE  �!���=�£���E�£	þ	ÿ���� SSEC � SHFE ����¤�¥	þ	ÿ����
ø	ù�>�¦���§�¨�©�- ø	ù�>�¦���§�¨�©�- ø	ù�>�¦���§�¨�©�-

LOG SSEC(–1) 1.000000 LOG SHFE(–1) 1.000000 LOG SSEC(–1) 1.000000

LOG HRB(–1) –1.001889 LOG SPOT RB(–1) –1.003268 LOG SHFE(–1) –0.740803

C — C — C –2.027559

@TREND(4/23/09) — @TREND(4/23/09) — @TREND(4/23/09) –0.000588

VEC ª�«���§�¨�©�- VEC ª�«���§�¨�©�- VEC ª�«���§�¨�©�-
Error Cor-

rection:

D(LOG

SSEC)

D(LOG

SPOT HRB)

Error Cor-

rection:

D(LOG

SHFE)

D(LOG

SPOT RB)

Error Cor-

rection:

D(LOG

SSEC)

D(LOG

SHFE)

ecm1 –0.044376

[–0.73815]

0.083377

[2.43770*]

ecm –0.065723

[–2.43005*]

0.014722

[0.75522]

ecm 0.020376

[0.73530]

0.078477

[3.19496*]3

D(LOG

SSEC

(–1))

0.092205

[1.08475]

0.532877

[11.0190]

D(LOG

SHFE

(–1))

0.153781

[2.32530]

0.243439

[5.10696]

D(LOG

SSEC

(–1))

0.105176

[1.13509]

0.113231

[1.37864]

D(LOG

SSEC

(–2))

–0.096302

[–0.98348]

0.134838

[2.42037]

D(LOG

SHFE

(–2))

–0.007101

[–0.10186]

0.100114

[1.99219]

D(LOG

SSEC

(–2))

— —

D(LOG

SPOT

HRB

(–1))

0.055862

[0.44935]

–0.234615

[–3.31712]

D(LOG

SPOT

RB (–1))

0.023234

[0.25499]

0.139703

[2.12722]

D(LOG

SHFE

(–1))

–0.071946

[–0.71331]

–0.005099

[–0.05703]

D(LOG

SPOT

HRB

(–2))

0.216920

[2.49810]

–0.009771

[–0.19779]

D(LOG

SPOT

RB (–2))

0.088072

[1.03368]

0.111013

[1.80768]

D(LOG

SHFE

(–2))

— —

C2 — — C — — C 0.001089

[1.27464]

0.000571

[0.75362]

1. ecm ¬�­�®�¯�°�± , ²�³�´���µ���¶�­�®�¯�°�±�����¨�©�-�µ . [ ] B2��¨�µ���¶���´�©�-�µ�� t ·�¸�,�- . µ .

2. C �%¶%>%¦%�%�%¹%¨%± . @TREND �%¶ ø ù%>%¦%º%»%¼%½%¾%)%± . “—” �%¶%¿%»%À%± . −i �%¶%Á%Â i Ã , Ä%Å
D(LOG SSEC(–1)) ��¶ SSEC �����	þ	ÿ�����Æ�³�¨�®�Ç���Á�Â 1 Ã . 3. “*” ��¶���¨�È 5% ��É�Ê�Ë	ü�Ì	ú�Í�Î�� .ÏwÐwÑwÒ

, É Ê ¢y£yËyÌ �  y¡ ËyÌyá âyãyä ¤ e � Ã �wÓwÔwÕw}w� , Ð ¥ ËyÌ py¦w�wÖ , �wÓw×wØw}
� . Ä�ÅKÙ�Á�© �K� ï Chu Ú [33]

á �KÛKÜKÝ �cÞ , ä ¤�©Kß �Kà . Chu ÚKá o , â�© � Ë�ÌKãK� ÞKä áKåæ ñð�çÞKè á�¢�£ �Ké Í ÞKê áKë q zKìKí , î Ë�Ì � â�ã�ä ¤KvKx yKïKðKñ ÞKòwó áKôwõ . É½Ê ¢�£�Ë�Ì
12. ö�÷	þ	ÿ0ø2ù�>�¦�ú�®���� E � PP ·�¸�,�- . µ�Ç�û�¬ : –6.903616 ü –3.236557 � –3.95874. 5% Í�Î�ý�Ë	ü�þ���ÿ��µ�¬ –2.872586, 1% Í�Î�ý�Ë	ü�þ���ÿ���µ�¬ –3.455685.

13. ��� Johansen ·�¸ , D�E�È SSEC ��������E�£	þ	ÿ������	ø	ù�·�¸�� , »������������	þ	ÿ�����º�»	ø	ù�ý , Ç�û�³����������	�
 VEC ª�« , ����
���� SC ��� , ����:���� VEC ª�« [30,32]. ��; , ��	�Â���÷	þ	ÿ������ VEC ª�« .
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ï Ð ¥ Ë�Ì pa� ,
åKæ ñKÞKè 14, ×�� ��� ô �K�KÖ ,

¢�£ �KéKÞKä .  �! � ��" ��� äKY�# Ò á�¢�£ �Ké y$
, %�� É½Ê ¢�£�Ë�Ì ÜKÝ ¢�£yá�&(' �wé Í�� h�)(*w�Kéy¨KÞwè , ©�+K�K� y�, è�-���. áy¢�£ �wé . É
Ê ¢�£�Ë�Ì�/K��0Kë q zKì , ÁKß ë q�1�2�- Ë�Ì�á ä�3 , 4�5�- e ��6�7�¤�8 á�9�: .

SHFE Î�Ï  �Ð ¥ á�Ë�Ì â�ã�ä ¤KvKx áKy��Kz ¨�;�;KèKÓ�¤�¥ Ë�Ì ,
� ¨�å�æ�ç�è�< � 17.0471%. X

�½Á�© í Ð Ä�È�Î�Ï   ¤y¥�� Ë�Ì âyã�ä ¤»Ã>=wÓ�?(@KÔwÕw}K� , Î�Ï  �Ð ¥ â�ã�ä ¤KvKx � � ò 15 .
dKe

A�B
VEC SKT»Ã á�C Ð�D æ�E M�§ , ��Ñ ä ¤ , Ñ�F á É½Ê ¢�£ â�ã �½Ñ(F Ð ¥ â�ã ¦Kâ Ð á É Ê ¢y£ â

ã Í Ð ¥ â�ã á�G�H�I ò�÷ . J�K 1 Ð á É½Ê ¢�£�Ë�Ì â�ã�L�M�N 1% Ù�O�PKâ Ð�Ð ¥ Ë�Ì â�ã 11.3231%á M�N . ��J�K 1 Ð á Ð ¥ Ë�Ì â�ã�L�M�N 1% Ù�O�PKâ Ð�Ð ¥ Ë�Ì â�ã 0.51%
á�Q ` M�N , � � , Ð ¥ â

ã ��R�Â  �¡�â�ã ¨�S y�á�T�U�V�W .�
2 X�Y	Ú�Z�[�\�]�^	Ý���_�`�a�b� 

�
` —— c�d IS ¡�¢�e PT ¡�¢

�����gfih�¤�¥�
�� ������E�£�
��  �!���=�£�
��  �!���E�£�
�� fih�¤�¥�
�� =�£�
��
IS ª�«
þ�j 0.546062 0.049926 0.070266 0.729325 0.634431 0.033572

Ì�j 0.950074 0.453938 0.270675 0.929734 0.966428 0.365569

ü�k�l�m�n�o 0.748068 0.251932 0.170471 0.82953 0.80043 0.199571

PT ª�«p ��q�h���¨ a 0.652642 0.347358 0.183007 0.816993 0.793876 0.206124r�s�t ��·�¸ b 958.3 27.6 15.3 1022.4 998.6 19.7

p µ c <0.0001 <0.0001 <0.001 <0.0001 <0.0001 <0.001

a.
p ��q�h���¨���� Gonzalo-Granger Q ·�¸�,�- . 8�9�·�¸ . Q ,�- .�u�v χ2(1) Ç�w ; b. H0 : ωi = 0; c. x�y

��z , p µ�k���# 0.001,
p ��q�h���¨	û�¹�Í�Î .

 �¡»É½Ê ¢�£�Ë�Ì â�ã�ä ¤KvKx ��{�á�|�}�~�� : 1) É½Ê ¢�£�Ë�Ì���� - I���á  �¡���� Ë�Ì�� h . É
Ê ¢y£yËyÌyáy¢y£ �(� Þ Ð ¥ ËyÌ(�(� ,

�w�(�(� ÎyÏ   Í(� ¡ , � �(�(�(� ��Ú(� ô  �� ì(�yíyî ���(�� ��� � Ú ; 2) È�� Ð�� Ë�Ì�á 6�7KÞ o(� ò 16 ,
����:�9 � å d Í���������Q(��� ; �Kãw� Þ(  á�¡(¢ 1

4(£(¤ , ¥yï(¦ �(§(¨(©(ª(« ä , Õ(¬ �(­(9(�(®(¯ §(°(±(²(³(´ � ¦ �(µ(¶(·(¸(²(³(§º¹>»(¼(½ , ¾(¿(¦
��À�Á�§�Â�Ã�Ä�Å�Æ�Ç�µ�¶�È�É�Ê�Ë ; 3)

����ÌÎÍ ·�¸�µ�¶�§�·�¸�Ï�Ð�Ñ�Ò�Ó ­�Ô���®�¯ ²�³ , Õ §�Ö�·�×
Ò�Ø .

¯�Ù Ð�Ú�Û�Ü�ÝÎÞ�ß�à , á�â�ã�ä�å §�æ ¦�ç�è ·�¸ , é�ê�ë�ì 17, í�î Â�Ã�ï�ð�ñ�òôóõ·�¸�ö�÷�ø�ùú�û §�ü�ý , þ�ÿ�� Ð���§�Ó���ó���¸�Ï���Ü(Ó���� . Ó ­�Ô � ®�¯ §�²�³�	�
�����
������ , ��� Ó���Ï� §�Ê�����������������§�Â�Ã����>Æ�Ç���¶ � . !�" 	�
ôó ñ�òôó$#�%ôó$&�'�§�·�¸�(�)�*�+�,�ö�²(§�À
Á í�î È�É�ªôó.- ¦ ªôó./�0�ª�1�2�3�ª , ��4�ä�5 Æ�Ç�Ó ­�Ô � ®�¯ §�°�±�ù�6�7�Ó���À�Á�����§�- ¦ ; 4)8 Õ$9 7�: , Ó�� ÌÎÍ ·�¸�µ�¶ � Ò�Ó ­�Ô � ®�¯ °�±�;�Ê�<�Ñ�§�=(É�>�? .

¯�Ù Ð�Ú�@�A�Ñ�B ® 
�C�D�EF
( =�G�H�I�>�?�ó�=�G�J�K�L ) Ò(·(¸�M(³�;(Ê�N�O�>�?�L�P���Q î�R�S�T , !�" >�? þ(ÿ���U Ñ(Ó���VÔ óWK�@�1�X�Y�����Z�[ ÌÎÍ ·�¸�ß�à 18 .

î�\�] §�^ , @�A�¹`_�a�b�Ó ¦ =�c�B�d��Î§�e�f 1 g ��h , i Ö�j�= , =�c�B�d��`e�f 1 ¦ § ¦ c�À
Á���h�k�l�O�§ t m�n�o l���O�Ò 5.10696, p�q�r�s , t�u c�B�d��`e�f 1 u�v =�c�À�Á���h�k�l�O v t m
n�o l���O�w î 0.25499, « r�s , x�y a�b�Ó u c�ù�=�c î(ÿ�z�{ Ü , a�b�Ó�=�c�ù u c�| î�ÿ�z�{ Ü . !}�~�� ��� IS ��� 1 PT ��������� 7 v ~�� «�P ¬ .

14. ����� 2009 � 3 � 27 � –2010 � 5 � 13 � SSEC � SHFE �����������W������� , ��� SSEC ���������������W��
138, SHFE �� �¡�¢�£����������W� � 4194.

15. ��£�����¤�¥�¦�����§�¨�©�ª�«�¬­��®­¯�°­±�²­³ . �W´ : Foster[34] µ�¶ ��� , ¤�·�¸�¹�º�» , ¼�½���¾�½���¿�À���£��
��©�ª�Á�¢�£�������Â�Ã ; Chiang � Fong[35] ����¤�Ä�Å��`ÆÇ±�È�É���Ê­Ë�Ì­Í­¢�Î­���­Ï , ��£�����Ð�Ñ��W¢�£�����¤­ÒÓ�Ô�Õ�Ö�×�Ø�Ù � ; Ú�Û�Ü [36] Ì�Ý , “ ¢�£�¥�¦�Þ�ß�à�á�½�â�ã�¥�ä�å�æ­¤�ç�¢­è�é­ê�ë , ì�í , î�°�±�ï�ð�ñ�«�Ð�ò�ó�ô�á
½�â�ã�¥���Â�Ã .” Kofman õ [29] ��öW÷�ø�ù������ µ­¶ ®­ú­û�Û , ü�ý����Wý�þ�ÿ�£����­�­£��­�­¥­¦��­����ï�����¢­£
��� .

16. ������õ [14] ��§�½�¢�£�������	�
�����
������������ , ����¤�������ÿ���¢�£����­§ Ø�������� , ��ï�æ�¤����� `Æ
��!�"�#���$�% .

17. Ï�· ��& (SSEC) '�( “ ) Ø�*�+ ” ��,�- : “) Ø ” .�����/�0�1�¦�2���3���4�5 Ô�6�7 ; “
*�+

” í�Ì +�8�9�:�; Æ +�<=�>�? ������@�A�� Æ +CBED ��� Æ + ����F�G�H�I�J Æ +�K�L "�/�@�A­� .

18. ����M�N , O�I���P��� �Q�R�«�S B�T ��¡�U�V���Ò Ó�W �­¤�X�Y�Z Ø M�N�[�\­������F Õ�] . SSEC M�^�§�������Ò Ó
��_�`�����I�����ï � ¡�a���ICbEc�d�e�f ��g Ì­ª .
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4.3 ikjklkmknkokpkqkrksktkukvkwkxkykzk{k|
Engle-Granger }k~�m�n ~k� rk� , �k� LME Ók� u ó =�c�À�Ák��Qk� 1% v�r�sk�k� ß�,k�k� }k~

��� , �k� NCDEX � Ó u óW=�c�À�Ák��Qk� 5% v�r�sk�k� ß�,k�k� }k~ ��� . 
k� , �k� VEC ��� , �
x 3. ík� lk� ~k� ��x 4.�

3 LME ��������������� NCDEX ������������������� VEC �� 
LME ¡�¡�¢�£�����£�¥�¦�¢�£ NCDEX [�¡�¢�£�����£�¥�¦�¢�£¤�¥�Ô�¦ ��§�Í�¨�� ¤�¥�Ô�¦ ��§�Í�¨��

LOG LME F(–1) 1.000000 LOG IN F(–1) 1.000000

LOG LME S(–1) –0.990118 LOG IN S(–1) –1.008321

C –0.099591 C —

VEC ©�ª���§�Í�¨�� VEC ©�ª���§�Í�¨��
Error

Correction:

D(LOG

LME F)

D(LOG

LOG LME S)

Error

Correction:

D(LOG

IN F)

D(LOG

IN S)

ecm –0.166099

[–2.49689**]

0.141391

[2.06222**]

ecm –0.041251

[–1.82883*]

0.024255

[1.28673]

D(LOG

LME F(–1))

–0.346824

[–4.32997]

–0.077655

[–0.94065]

D(LOG

IN F(–1))

–0.121659

[–1.74757]

0.192055

[3.30110]

D(LOG

LME F(–2))

— — D(LOG

IN F)(–2)

–0.247619

[–3.52506]

0.002727

[0.04645]

D(LOG

LME S(–1))

0.088434

[1.07076]

–0.102973

[–1.20971]

D(LOG

IN S(-1))

0.318970

[3.81252]

0.097875

[1.39984]

D(LOG

LME S(–2))

— — D(LOG

IN S(–2))

0.075837

[0.93179]

–0.133638

[–1.96475]

C 0.001836

[1.15449]

0.001694

[1.03358]

C — —

“*” û�«�ë�Í�¤ 10% ��¬�Ò�­�â�Ï�í�®�¯�� . “**” û�«�ë�Í�¤ 5% ��¬�Ò�­�â�Ï�í�®�¯�� .�
4 LME ° NCDEX ��±�� Æ²��������³���´�µ�� � � —— ¶�· IS �� �° PT �� 

LME ¡�¡�¢�£���� LME ¡�¡���£���� NCDEX [�¡�¢�£���� NCDEX [�¡���£����
IS ©�ª¸�¹

0.133187 0.488065 0.171624 0.828376

Ï ¹ 0.511935 0.866813 0.652349 0.347651

â�ã�º�»�¼�½ 0.322561 0.677439 0.411987 0.588014

PT ©�ª¾�¿�À ÷�ë�Í a 0.459823 0.540177 0.370272 0.629728Á�Â�Ã ��Ä�Å b 47.3 801.6 136.7 456.8

p Æ c <0.0001 <0.0001 <0.0001 <0.0001

a. Ç�È ¿ û 2; b. Ç�È ¿ û 2; c. ®�ú�û�Û , p Æ�ã�É�� 0.0001,
¾�¿�À ÷�ë�Í��� �®�¯ .

� x 4 ikÊ , �k� LME Ë � u c�1 �k� NCDEX �kË�u c vkÌkÍ j�=kÎ �kÏkÐkÑ =�c . ÒkÓ 4.2 � Ë
� u cÕÔÕÖ ÌÕÍ j�= vÕ× � ~Õ� , iÕØ���� , ÙÛÚÝÜÕËÕÞ�uÕß ÔÕÖÕ� ÌÕÍÕàÕáÛâÝãÕäÕåÕæÕçÕèÕéÕê , ÌÕÍÕà
á Îkëíì äíîðïkékàkñkòkó .ôkõkö ÙkÜk÷køkùkß ÔkÖ ËÕÞkùÕßÕÌkÍÕàÕákÐÕÑÕákß ? ú ôkõkö ÙíÚðËkÞkùkß ÔÕÖÕûküÕýÕþkÿ�� å���

, �kÌkÍkàká Îkë ÐkÑkákß ÔkÖ ? ������	�
�����
kÓkÙíÚðÜ��kÞ ÔkÖ������ ó���� .

1) �kÞ ÔkÖ�������������� à���� ���� . âðÙ�!�"�# ����$ �kà���%�& , '�(kê GDP )kò�����*�+
�kë�,�-�.�/�0 Þ�1 �kÿ�. , ÙíÚ��kÞ ÔkÖ�2�3 "�# ��� à���4kèíâ . 5kà�6kÙ�7�8ké�9�: ��; à��kù�< , => Ø�?�@�)�A ô�B , C�DkÙFE�GIH�J�K�L�MkÙ�7�N�O�Pkà���Q�R�S�T�U�)�A , V�W�X 0 Þ�1 � ��Y�:�Z�[�\]

19, ^�_ , V��kÞ�`�a�bkè ��c�d�e�f�g�h .

2) ��i�)�A�Tíâ ��c�d�j �kÞ ýkþ���k�l�m . 2009 n�okÙ�p .���q 7���i�r�A�) ÿ�s å�tÕÙ���) ÿ��
19. uwvwxwywzw{w|w}w~w�w�w�w�w�w�w� . 2009 � , �wzw|w}w~w�w� 5810 �w� , �����w� 36.4%; �w� 15 zw~w�w�w�w� 11770

�w� , �����w� 29.8%; ���w~w�w� 8750 �w� , �����w� 26.3%. uwvw�w�w�w}w� – �w�w�w�w�w� (Arcelor Mittal �w� / � 
)2009 �w~w�w� 7320 �w� , � 2008 �w�w� 28.14%.
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24.43%. 5®GIHFE°¯�±FE°D�± q�. ��i�²�³ 2007 n � ) ÿ�´�µ�¶ 6�·�±�¸�¹�) ÿ�� 74.77% E 88.93% E 52.9%.

â�±���i�r�A > ÿ = , º�»�¼ , Tíâ ��½ , ��¾ ýkþ�k�l�m�¿ V�À $ . à�6�±�7���¾�Á�Â�Tíâ ��$ , ��¾ ýkþ
k�l�m�Ã À ½ . Á�Â�ÄÕá�Å�)�Æ�Ç�J k�È r�A ( 8�É���r�A ) ��Ê , Å�)�Æ�Ç 2�Ë�Ì�Í á�Î�Ï�`�Ð�Ñ�Ò�Ó�`
a . ����Ô�Õ�Ö�× ��Ø�Ù LME ��Úkù�Î�J�Û � NCDEX Ü��kù�Î�Á�Â�`�akàká�Ý ë�f CÕá�Î�Á�Â � Ô�Þ

�ß ¿�à .

3) ù�Î�²�³ ¿ V�á�â �kýkþ Ð�Ñ c�d�j ��¾�Å�)FE k�È 8�*�ã�r�A�ä�å ��æ Ê m . 5�ç�è ýkþ Á�Â ��éê m , ë�ì�í�î 2 7���¾�r�A�ï ë�ð Éñç�è ýkþ���ò�ó�ô�Í E à�õ���¾�`�a�J�ö���*�÷ , ^�_���¾�ç�è ýkþ
Á�Â ¿ Vkù�Î�`�a�V���¾�ø�Ô ��ù `�a ��ú�û À�= .

��Ø�Ù LME ¿�ü , Û � NCDEX ��¾kù�ÎFE á�Î�Á�Â ��ò�ý�þ ÷ ú�û�ÿ�������f�. , Û � ��¾kù�Î�Á
Â�`�akàká�Ý ë�������; 65%. 0 ^�� ë�	 Û � p�
���=�nkó������ � À�
 , ´ ÷ ô “ ��� q ± ” 2�� . :
��� ��� ;���� , ��i���A e�� À . ��� . ±�¸�V���¾ � ��Y�Jkò�� ÿ�2�3 Ä��kò ����� è 20 .

È�;������ <�� ��� >������ , ��� LME � < 1 ù � ù�Î�Á�Â�`�a�V� kùkù�Î�`�a�!�:�À h���"�#%$&�' É , '�(�) 1% N�*�+� kùkù�Î�Á�Â 34.68% � (�) , ,�- LME ��Úkù�Î�Á�Â�. " +�/ #%$ & `�a ý�0
� ' É2143�5ké , 6������ , ûkü NCDEX � < 1 ù � ù�Î�`�a f C � < 1 ù � ��Î�`�a�V� kùkù�Î�`�a c
d�7�8 , 9 	 , � < 1 ù�J � < 2 ù � ù�Î�`�a ýkë V� kùkù�Î�`�a�+�·�/ #%$ & `�a ý�0�� ' É . � < 1

ù � ù�Î�`�a ü%� < 1 ù � ��Î�`�a�V� kù���Î�`�a c�d�:�. . ��; , LME J NCDEX ��¾kù�Î�Á�Â ìðë
+�· 2 Ï � `�a�< # ' É .

5 =?>?@?A?B
H�C ð É���3�D�E�^�è �kÿ »�U�V�±�¸���¾�ç�è ýkþ Á�ÂFE ù�Î�Á�Â�J���Î�Á�Â , F - ±�G�� . ��¾kù

Î Á Â � ` aH�H� Ý ëHI � j�ü À µHJ , ì ò jK� ± : � ¾ ` aH�H��Ý ë ,�� � , 	 � i h ± � B � 
 ß . LM 
�ß�C�N :

? 2 , ç�è ýkþ Á�ÂFEEù�Î�Á�Â�J���Î�Á�Â�`�a�O ¿ !�:�P�Q  �� .

��¾�ç�è ýkþ Á�Â�Jkù�Î�Á�Â � ��Î�Á�Â�`�a ûÕü�R ù�¸%� ë�S���T�U�V , 9 	�W ùkó�X , !�:�Y�Ï �
 �� . ��Z�Y�Ï �� �� ë�ì���¾ñç è ýÕþ Á�Â�JÕù�Î�Á�Â ��[ ù�\ � J�º�]�^�_�Ý ëÕë ÀÕïÕé�Ô�� . Ø�Ù
LME ��ÚkùFE`��Î�Á�Â�`�a�J�Û � NCDEX Ü��kùFE`��Î�Á�Â�`�a�4�a e�7�8 é�!�:�b 2 ��P�Q  �� , ,
-�±�G���¾kù�Î�Á�Â � `�a � ��Î�`�a�c ��d S .

?�e , : � ± , ç�è ýkþ Á�Â � ��¾�`�a þ�f�:kë�g�� ø�Ô�h�i�`�a�bkè .

=�nÕó , .�/ Ç�jñç è ýÕþ Á�Â ��k ù�l�m ýÕþ � µ�n�o , Á�Â�p ����q�$ , r�A�Vñç è ýÕþ Á�Â ��r
Q ë�s�� Gut�v .  �w � Ô�x�
�y�J�o�z � Ô�Þ µ�J�ý ,�- , � ± � ��¾�ç�è ýkþ :�Z�{�����J�|�} � , ~
÷ j îðï � `�a�����Ý ë . � ��¾kù E���Î�`�a ¿�ü , ç�è ýkþ Á�Â�`�a ��þ�f ' É :�h , ��F 'kô ��Î�`
a���� 	 ù�Î�Á�Â ýkþ `�a ��� <�8�W�� .

?�@ , � ±�Õ � � . ��¾kù�Î�Á�Â ¿�ü , o�± .�/ Ç�j�ç�è ýkþ Á�Â�`�a�����Ý ë ç�� .

� Ô�Þ���� , ±�¸%G���¾kù�Î�Á�Â�`�a�����Ý ë��Õÿ�f�$ , ù�Î�`�a�� fkë h�i���¾�ø�Ô ��ù `�a . ¿
ü 4�N , � ±���¾�ç�è ýkþ Á�Â�:���¾�`�a�����Ý ë���� ,��kç�� , ë�g�g�� ø�Ô�h�i���¾�`�a�bkè .

? q , Ì É � `�a�����Ý ë�µ�J Ð�� f E , � ë ìkò f E � 
�ß .

È�;���� VEC »�U ����R ù�� l � � > , o�z�ì�· � IS »�U�J PT »�U f E � 
�ß : SHFE �����kù
Î�V���Î � *�< ' É , 5���Î�Vkù�Î�� � *�< ' É ; LME ��Úkù�Î�J���Î�����Á�Â � `�a ý � ë h�i�Á�Â�`
a . )�Å f E � 
�ß ��2 ��� ë�����	 , IS »�U�J PT »�U 'kô 0kÿ `�a�����Ý ë�� ��Z B ��Ð�� , � ��f� 4�" . w�� ��� ò ��þ ÷ ÿ���f�	���2�� . þ ÷ ÿ���������2�m�S�� ó q�.�� 	�
 . <�� ûkükë ìkò����
� `�a���� ú�û�ÿ�� , 9 	 :�����Ö�×�N , e���2 Ï ��U�� . ����o�z 2 ��O������ , � fkë�����  # È�; 

l IS »�U�J PT »�U , ó�¡�¢�Á�Â�`�a���� ú�û�ÿ�� , 5 	 ��£�å µ�J VEC »�U , ¤�=���¥ ����� Á�Â �
`�a�����Ý ë .

20. ¦wuwvw}¨§w¤¨©¨ª¨«w¢w� , 2008 � , �w�w|w}w~w� 5505 �w� , ¬w�wuwvw¬¨­w�w~w}wz . 2009 �w~w�w� 5660 �w� , � 2008

�¨®¨¯ 2.8%. °¨±¨²wuwv¨³w�w~w}wz 2008 �w¨ 1993 �w}w~w�w�¨²�� , x¨´ 15 �¨µ¨®¨¯¨¶w�w�¨·w�¨¸¨¹wz , ®¨¶w� 458.96%,º¨» �w�w� , ®¨¶ 203.22%.
º¨¼ �wzw{¨®¨¶¨½¨¾¨¿ 70%.
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W�#�H�C � Ô�Þ�
�ß , o�z � F�N�Ñ�P ¿� �Ò�Ó :

1) Ò�Ó ��i�)�A�Ô � ÷ � p�Õ ��Ö�.�/ ��i�ç�è ýkþ��%× (SSEC) � ��¾�`�a � <�Å�) ��Ø�n�l , Ù��
ë º�]�`�a�� l�� ó � ^�_ .

È�; Ô�Õ > æ µ�J , Ì É ��Ú�� `�a�����¡�¢�Û�Ü , o�z�����ç�è ýkþ Á�Â�`�a�����Ý ë�Ý #kù�ÎFEÞ�
Î�Á�Â , ��`�a ë�g 'kô � <���¾���A���� ��Ø�n�l�� Ï�` ��ß , 	 ��¾�`�a � “ ^ #%à ” J “ á�â�, ”. ^
_ , V���¾�Å�)FE k�È E *�ã�r�A�5�ã , ��F�p�Õ SSEC ��� ��¾�`�a , ä�å���¾�`�a�p�æ l�# J�ç�è���� �é

, ¤�5�V B ��ê�� 0 1�C�i�ë�ì�`�a�J���¾�í�î�j Eïî�j�`�a I � ¿�ð�ñ�ò J�ó�¡ , I�2 { � <�Å�)�J �
Ø�n�l .

2) ô�õ�ö�O�÷�ç�è�ø�ù�Á�Â�ú�`�a þ�f ' É , ä�û�ü�ý�L�þ�ÿ�,���ú�û���Ç�j�ç�è�ø�ù�Á�Â�ú s�� , æ
Ê���� , ������	�
��
����ø�ù�������	�����ú������ .


����
�%ç���î�	������
����ú��� �û��"!�#�$"%�&"' , ��(�ú�)�*�+�,�-�ü�ý�.�/�'�0 , 1�	
2�3�

�"4"5"�"�"�"6"7"8"9":";"<"8"5"�"� , =">?�A@"�"B"
"�"�"�?�A� . C"D"E"	"�"
"�"�"�?�A��ú"F"G , HI
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