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7KH�HPHUJHQFH�RI�WKH�HXUR�DV�D�NH\�FXUUHQF\��SHUKDSV�HYHQWXDOO\�ULYDOOLQJ
WKH� 86� GROODU� LQ� LPSRUWDQFH�� PD\� KDYH� LPSRUWDQW� PDFURHFRQRPLF
LPSOLFDWLRQV� IRU� LQGXVWULDO� DV� ZHOO� DV� GHYHORSLQJ� HFRQRPLHV� LQ� WKH� \HDUV
DKHDG��7KLV�SDSHU� IRFXVHV�RQ� WZR� UHODWHG�TXHVWLRQV��)LUVW��ZKDW� HIIHFWV�� LI
DQ\�� ZLOO� WKH� HXUR� KDYH� RQ� WKH� YRODWLOLW\� RI� ZRUOG� SULPDU\� FRPPRGLW\
SULFHV"� 6HFRQG�� ZK\� VKRXOG� WKH� LPSDFW� RI� WKH� HXUR� RQ� UHDO� FRPPRGLW\
SULFHV�EH�RI�LQWHUHVW�WR�HFRQRPLF�DQDO\VWV�DQG�SROLF\�PDNHUV"

2XU� HFRQRPHWULF� DQDO\VLV� SURYLGHV� HYLGHQFH� WKDW� HSLVRGHV� RI� LQWHUQDO
VWDELOLW\� RI� H[FKDQJH� UDWHV� DPRQJ� WKH� ��� HXUR� FRXQWULHV� GXULQJ� �������
ZHUH� DVVRFLDWHG� ZLWK� SHULRGV� RI� ORZHU� UHDO� FRPPRGLW\� SULFH� YRODWLOLW\�
7KHVH�VWDELOL]LQJ�HIIHFWV�DUH�VWDWLVWLFDOO\�VLJQLILFDQW�IRU�IHUWLOL]HU��PHWDOV�DQG
SHWUROHXP�� DQG� FHUHDOV�� $� UHDVRQDEOH� LQIHUHQFH�� WKHUHIRUH�� LV� WKDW� WKH
HVWDEOLVKPHQW� RI� WKH� HXUR� RQ� ��-DQXDU\������ VKRXOG� EH� H[SHFWHG� WR
FRQWULEXWH� WR� UHGXFHG� YRODWLOLW\� RI� ZRUOG� FRPPRGLW\� SULFHV�� RWKHU� WKLQJV
HTXDO��LI�WKH�DOWHUQDWLYH�LV�WKH�KLJKHU�HXUR����YRODWLOLW\�LQ�WKH�����V��2Q�WKH
RWKHU�KDQG��D�PRYH� IURP� WKH� UHODWLYHO\� VWDEOH�HXUR����HQYLURQPHQW�RI� WKH
HDUO\� ����V� WR� D� VLQJOH� FXUUHQF\� �ZLWK� ]HUR� LQWUD�HXUR���� YRODWLOLW\�� ZLOO
KDYH�RQO\�D�PRGHVW�LPSDFW��UHGXFLQJ��FRPPRGLW\�SULFH�YRODWLOLW\�

.H\ZRUGV��&RPPRGLW\�SULFHV��YRODWLOLW\��H[FKDQJH�UDWH�UHJLPHV��HXUR

-(/�FODVVLILFDWLRQ�

)����,QWHUQDWLRQDO�PRQHWDU\�DUUDQJHPHQWV�DQG�LQVWLWXWLRQV�

2����$JULFXOWXUH��QDWXUDO�UHVRXUFHV��«���RWKHU�SULPDU\�SURGXFWV�

)����2SHQ�HFRQRP\�PDFURHFRQRPLFV�
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7KH�HPHUJHQFH�RI�WKH�HXUR�DV�D�NH\�FXUUHQF\��SHUKDSV�HYHQWXDOO\�ULYDOOLQJ
WKH� 86� GROODU� LQ� LPSRUWDQFH�� PD\� KDYH� LPSRUWDQW� PDFURHFRQRPLF
LPSOLFDWLRQV� IRU� LQGXVWULDO� DV� ZHOO� DV� GHYHORSLQJ� HFRQRPLHV� LQ� WKH� \HDUV
DKHDG��7KLV�SDSHU� IRFXVHV�RQ� WZR� UHODWHG�TXHVWLRQV��)LUVW��ZKDW� HIIHFWV�� LI
DQ\�� ZLOO� WKH� HXUR� KDYH� RQ� WKH� YRODWLOLW\� RI� ZRUOG� SULPDU\� FRPPRGLW\
SULFHV"� 6HFRQG�� ZK\� VKRXOG� WKH� LPSDFW� RI� WKH� HXUR� RQ� UHDO� FRPPRGLW\
SULFHV�EH�RI�LQWHUHVW�WR�HFRQRPLF�DQDO\VWV�DQG�SROLF\�PDNHUV"

7KH�VHFRQG�TXHVWLRQ�LV�DGGUHVVHG�ILUVW�LQ�RUGHU�WR�PRWLYDWH�RXU�VXEVHTXHQW
HPSLULFDO� DQDO\VLV�� 6HFWLRQ� ,,� SURYLGHV� EDFNJURXQG� LQIRUPDWLRQ� RQ� WKH
LPSRUWDQFH� RI� FRPPRGLW\� WUDGH� IRU� WKH� (8� FRXQWULHV�� DV� ZHOO� DV� RWKHU
FRXQWU\� JURXSV�� ,W� WKHQ� UHYLHZV� HDUOLHU� ZRUN� E\� &XGGLQJWRQ� DQG� /LDQJ
�������� ZKR� FRQFOXGH� WKDW� WKH� FKRLFH� RI� H[FKDQJH� UHJLPH� LQ� WKH� ZRUOG
HFRQRP\�KDV�KDG�DQ�LPSRUWDQW�HIIHFW�RQ�ZRUOG�FRPPRGLW\�SULFH�YRODWLOLW\�
6HFWLRQ� ,,,� GLVFXVVHV� SUR[LHV� IRU� H[FKDQJH� UDWH� YRODWLOLW\� IRU� WKH� JOREDO
ILQDQFLDO� V\VWHP� DV� D� ZKROH� DQG� WKH� 
HXUR���
� FRXQWULHV�� UHVSHFWLYHO\��
6HFWLRQ�,9�SURYLGHV�VRPH�JUDSKLFDO�HYLGHQFH�RQ�FRPPRGLW\�SULFH�YRODWLOLW\
DQG� H[FKDQJH� UDWH� YRODWLOLW\� ZLWKLQ� WKH� HXUR���� FRXQWULHV� DQG� HOVHZKHUH�
6HFWLRQ� 9� SUHVHQWV� D� PRUH� IRUPDO� HFRQRPHWULF� H[DPLQDWLRQ� RI� ZKHWKHU
FXUUHQF\�YRODWLOLW\�DPRQJ� WKH� HXUR����KDV� DIIHFWHG� WKH�YRODWLOLW\�RI�ZRUOG
FRPPRGLW\�SULFHV��8VLQJ�GDWD�IURP�-DQXDU\������WKURXJK�'HFHPEHU������
ZH�ILQG�HYLGHQFH�WKDW�HSLVRGHV�RI�JUHDWHU�H[FKDQJH�UDWH�VWDELOLW\�ZLWKLQ�WKH
HXUR�]RQH� KDV� EHHQ� DVVRFLDWHG� ZLWK� ORZHU� YRODWLOLW\� RI� ZRUOG� SULFHV� IRU
VRPH��EXW�QRW�DOO��RI�WKH�SULPDU\�FRPPRGLW\�SULFHV�VWXGLHG��7KH�ODVW�VHFWLRQ
FRQFOXGHV�E\�PDNLQJ�LQIHUHQFHV�DERXW� WKH� OLNHO\� LPSDFW�RI� WKH�HPHUJHQFH
RI� WKH� HXUR� RQ� ZRUOG� FRPPRGLW\� SULFH� YRODWLOLW\� LQ� WKH� IXWXUH�� ,W� DOVR
VXJJHVWV�GLUHFWLRQV�IRU�IXWXUH�UHVHDUFK�

,, 027,9$7,21�$1'�%$&.*5281'

3ULPDU\�FRPPRGLWLHV� VWLOO� ORRP� ODUJH� LQ� LQWHUQDWLRQDO� WUDGH��$FFRUGLQJ� WR
0DULDQ�5DGHW]NL�����������

,Q�������SULPDU\�FRPPRGLWLHV�DV�GHILQHG�KHUH�DFFRXQWHG�IRU�VRPH
��� SHU� FHQW� RI� RYHUDOO� H[SRUWV� RI� JRRGV�� 7KH� LPSRUWDQFH� RI
FRPPRGLWLHV�LQ�WRWDO�WUDGH�KDV�EHHQ�GHFOLQLQJ�RYHU�WLPH��DQG�WKDW�RI
PDQXIDFWXUHV�KDV�EHHQ�ULVLQJ��7KH�VKDUH�RI�FRPPRGLWLHV�ZDV����SHU
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FHQW�LQ������DQG����SHU�FHQW�LQ�������'HVSLWH�WKH�GHFOLQH��SULPDU\
FRPPRGLWLHV� DUH� VWLOO� VXIILFLHQWO\� LPSRUWDQW� WR� KDYH� D� VXEVWDQWLDO
LPSDFW� RQ� WKH� ZRUOG� PDFURHFRQRP\�� &KDQJHV� LQ� WKH� SULFHV� RI
FRPPRGLWLHV�DUH�NQRZQ�WR�KDYH�VWURQJ�UHSHUFXVVLRQV��IRU�LQVWDQFH�
RQ� JOREDO� LQIODWLRQ� UDWHV�� RU� RQ� WKH� H[FKDQJH� UDWHV� DQG� OHYHOV� RI
HFRQRPLF�DFWLYLW\�RI�WKH�UDZ�PDWHULDOV�H[SRUWLQJ�FRXQWULHV�

:LWKLQ� WKLV� JHQHUDO� WUHQG�� KH� LGHQWLILHG� DQ� LPSRUWDQW� FKDQJH� ZLWKLQ� WKH
DJJUHJDWH�RI�SULPDU\�FRPPRGLWLHV�

7KH�IXHOV�JURXS�KDV�HPHUJHG�DV�D�GRPLQDQW�FRPSRQHQW�RI�RYHUDOO
FRPPRGLW\� H[SRUWV��2LO� GRPLQDWHV� WKH� JURXS�� ,Q� WKH� ����V�� QLQH�
WHQWKV�RI�WKH�YDOXH�RI�IXHO�H[SRUWV�FRPSULVHG�RLO��$V�D�UHVXOW�RI�WKH
SHWUROHXP�SULFH� LQFUHDVHV� LQ� WKH� ����V�� WKH� VKDUH� RI� WKLV� JURXS� LQ
SULPDU\�FRPPRGLW\� WUDGH�URVH�IURP����SHU�FHQW� LQ������WR����SHU
FHQW� LQ� ����� DQG� ��� SHU� FHQW� LQ� �����«�:LWK� IDOOLQJ� SHWUROHXP
H[SRUWV�DQG�HQHUJ\�SULFHV�IURP�WKH�PLG�����V��WKH�VKDUH�RI�IXHOV�LQ
WRWDO�FRPPRGLW\�H[SRUWV�DQG�LQ�JOREDO�WUDGH�GHFOLQHG�LQ�VXEVHTXHQW
\HDUV
���SDJH���

8VLQJ�5DGHW]NL
V�ILJXUHV��7DEOH���FDOFXODWHV�WKH�VKDUHV�RI�IXHO�DQG�QRQ�IXHO
FRPPRGLWLHV��UHVSHFWLYHO\��LQ�WRWDO�PHUFKDQGLVH�H[SRUWV��7KH�ILJXUHV�VKRZ
WKDW�IXHO�FRPPRGLW\�H[SRUWV�URVH�IURP�URXJKO\����SHU�FHQW�RI�WRWDO�H[SRUWV
LQ������WR����SHU�FHQW�LQ�WKH�����V�DQG�����V��,Q�FRQWUDVW��WKH�VKDUH�RI�QRQ�
IXHO�H[SRUWV�KDV�IDOOHQ�VWHDGLO\� IURP����SHU�FHQW�RI� WRWDO�JRRGV�H[SRUWV� LQ
�����WR����SHU�FHQW�LQ�������5DGHW]NL
V�GDWD�RQO\�FRYHU�WKH�SHULRG�WKURXJK

TABLE 1
THE DECLINING SHARE OF NON-FUEL COMMODITIES

IN TOTAL EXPORTS OF GOODS

���� ���� ����

�� &RPPRGLW\�WUDGH�
VKDUH�RI�WRWDO�H[SRUWV�RI�JRRGV

��� ��� ���

�� )XHO�FRPPRGLWLHV�
VKDUH�RI�FRPPRGLW\�WUDGH

��� ��� ���

�� 1RQ�IXHO�FRPPRGLWLHV�
VKDUH�RI�FRPPRGLW\�WUDGH

��� ��� ���

�� )XHO�FRPPRGLWLHV�
VKDUH�RI�WRWDO�H[SRUWV�RI�JRRGV��URZ��[��

��� ��� ���

�� 1RQ�IXHO�FRPPRGLWLHV�
VKDUH�RI�WRWDO�H[SRUWV�RI�JRRGV��URZ��[��

��� ��� ���

Source: Radetzki (1990: 5) for rows 1-3; rows 4-5 are our calculations.
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������ $Q� $SULO� ����� SUHVV� UHOHDVH� E\� WKH� :RUOG� 7UDGH� 2UJDQL]DWLRQ
�:72���KRZHYHU�� VXJJHVWV� WKDW� WKH�GHFOLQH� LQ� WKH� VKDUH�RI� �IXHO� DQG�QRQ�
IXHO��SULPDU\�FRPPRGLWLHV�KDV�FRQWLQXHG�LQ�WKH�����V��
&RPPRGLW\�SULFHV
IHOO�VKDUSO\�LQ�������SXVKLQJ�WKH�VKDUH�RI�SULPDU\�SURGXFWV�LQ�ZRUOG�H[SRUWV
EHORZ����SHU�FHQW�LQ�FXUUHQW�SULFH� WHUPV�IRU� WKH� ILUVW� WLPH� LQ� WKH�SRVW�ZDU
SHULRG
�� 6WHHS�GHFOLQHV� LQ� ERWK� RLO� DQG�QRQ�RLO� SULPDU\� FRPPRGLW\� SULFHV
ZHUH�D�PDMRU�FRQWULEXWLQJ�IDFWRU��
2LO�SULFHV�IHOO�E\����SHU�FHQW�DQG�QRQ�RLO
FRPPRGLW\� SULFHV� IHOO� E\� ��� SHU� FHQW� LQ� ������ ZLWK� YHU\� GLIIHUHQW
LPSOLFDWLRQV�IRU�YDULRXV�FRXQWULHV�DQG�UHJLRQV�RI�WKH�ZRUOG
�

7KH� (XURSHDQ� 8QLRQ� LV� D� VLJQLILFDQW� QHW� H[SRUWHU� RU� QHW� LPSRUWHU� IRU� D
QXPEHU�RI�SULPDU\�FRPPRGLWLHV��DV�WKH�GDWD�E\�6,7&�FDWHJRULHV�LQ�7DEOH��
VKRZ��� ,QWUD�(8� FRPPRGLW\� IORZV� DUH� DOVR� LPSRUWDQW�� HVSHFLDOO\� IRU
DJULFXOWXUDO�FURSV��7KH�:72�$QQXDO�5HSRUW��������7DEOH�,9����VKRZV�WKDW
LQWUD�:HVWHUQ� (XURSHDQ� H[SRUWV� RI� DJULFXOWXUDO� SURGXFWV� DUH� YDOXHG� DW
������� ELOOLRQ�� WZR� DQG� RQH� KDOI� WLPHV� ODUJHU� WKDQ� LQWUD�UHJLRQDO� IORZV
ZLWKLQ� RWKHU� UHJLRQDO� DUHDV�� $JULFXOWXUDO� H[SRUWV� IURP� /DWLQ� $PHULFD� WR
:HVWHUQ� (XURSH� DQG� IURP� 1RUWK� $PHULFD� WR� :HVWHUQ� (XURSH� ZHUH� DOVR
VXEVWDQWLDO��������ELOOLRQ�DQG�������ELOOLRQ��UHVSHFWLYHO\��LQ�������0XFK�RI
(XURSHDQ� DJULFXOWXUDO� WUDGH� KDV� EHHQ� JRYHUQHG� E\� WKH� &RPPRQ
$JULFXOWXUDO� 3ROLF\� �&$3�� VLQFH� WKH� HDUO\� ����V�� %\� ������ WKH� &$3
DFFRXQWHG� IRU� RYHU� ��� SHU� FHQW� RI� (&� VSHQGLQJ� �'LQDQ� ������������ 7KLV
VXJJHVWV�WKDW�FKDQJHV�LQ�FRPPRGLW\�SULFH�EHKDYLRXU�FRXOG�KDYH�SRWHQWLDOO\
ODUJH�ILVFDO�WUDQVIHU�FRQVHTXHQFHV�IRU�HXUR����FRXQWULHV�

0DQ\� GHYHORSLQJ� FRXQWULHV� VWLOO� UHO\� KHDYLO\� RQ� WKH� SULPDU\� FRPPRGLW\
H[SRUWV��7DEOH���VKRZV��E\�UHJLRQ��FRXQWULHV�WKDW�UHO\�RQ�WKH�HDUQLQJV�RI�RQH
SULPDU\�FRPPRGLW\�IRU�PRUH� WKDQ����SHU�FHQW��������SHU�FHQW��DQG������
SHU� FHQW�� UHVSHFWLYHO\��RI� WKHLU� WRWDO� H[SRUW� HDUQLQJV��$V� WKH� OLVW� LQGLFDWHV�
PRVW� FRPPRGLW\� GHSHQGHQW� H[SRUWHUV� DUH� GHYHORSLQJ�� UDWKHU� WKDQ
LQGXVWULDOL]HG��FRXQWULHV�

7KH� EHKDYLRXU� RI� SULPDU\� FRPPRGLW\� SULFHV²LQFOXGLQJ� WKHLU� ORQJ�WHUP
WUHQGV��F\FOHV��DQG�VKRUW�UXQ�YRODWLOLW\²KDV�GLIIHUHG�FRQVLGHUDEO\�IURP�WKH
EHKDYLRXU� RI� PDQXIDFWXUHG� JRRGV�� 5HJDUGLQJ� ORQJ�WHUP� WUHQGV�� WKH
3UHELVFK�6LQJHU� K\SRWKHVLV� LQ� WKH� HFRQRPLF� GHYHORSPHQW� OLWHUDWXUH
FRQMHFWXUHG� WKDW� WKHUH� ZRXOG� EH� DQ� RQJRLQJ� VHFXODU� GHWHULRUDWLRQ� LQ� WKH
UHODWLYH�SULFH�RI�SULPDU\�FRPPRGLWLHV�LQ�WHUPV�RI�PDQXIDFWXUHV��(PSLULFDO
HYLGHQFH�RQ�WKH�36�K\SRWKHVLV�UHPDLQV�PL[HG��LQ�VSLWH�RI�H[WHQVLYH�WHVWLQJ
LQ�WKH�OLWHUDWXUH��
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TABLE 2
COMMODITY EXPORTS BY SITC CLASSES AND REGIONS

�3(5�&(17�6+$5(6�2)�727$/�(;32576�,1�5(63(&7,9(�6,7&�&$7(*25<�

'HYHORSHG�HFRQRPLHV

6,7&
FRGH 6,7&�FODVVHV <HDU (8 7RWDO

'HYHORSLQJ
HFRQRPLHV

(��(XURSH�	
IRUPHU�8665

2ULJLQ�RI�H[SRUWV�RI�PDMRU�FRPPRGLW\�FODVVHV

��� $OO�FODVVHV ���� ���� ���� ���� ���
�3ULPDU\�FRPPRGLWLHV�
LQWHUPHGLDWH�JRRGV�
PDQXIDFWXUHG�JRRGV�

���� ���� ���� ���� ���

�	� )RRG�DQG�OLYH�DQLPDOV ���� ���� ���� ���� ���

%HYHUDJHV�DQG�WREDFFR ���� ���� ���� ���� ���

�	� &UXGH�PDWHULDOV��RLO ���� ���� ���� ���� ���
DQG�IDWV��IXHO�H[FOXGHG� ���� ���� ���� ���� ���

� OXEULFDQWV��PLQHUDO ���� ���� ���� ���� ����
)XHOV�DQG�UHODWHG
PDWHULDO

���� ���� ���� ���� ����

'HVWLQDWLRQ�RI�H[SRUWV�RI�PDMRU�FRPPRGLW\�FODVVHV

��� $OO�FODVVHV ���� ���� ���� ���� ���

�3ULPDU\�FRPPRGLWLHV�
LQWHUPHGLDWH�JRRGV�
PDQXIDFWXUHG�JRRGV�

���� ���� ���� ���� ���

�	� )RRG��OLYH�DQLPDOV ���� ���� ���� ���� ���
%HYHUDJHV�DQG�WREDFFR ���� ���� ���� ���� ���

�	� &UXGH�PDWHULDOV��RLO ���� ���� ���� ���� ���
DQG�IDWV��IXHO�H[FOXGHG� ���� ���� ���� ���� ���

� OXEULFDQWV��PLQHUDO ���� ���� ���� ���� ���
)XHOV�DQG�UHODWHG
PDWHULDO

���� ���� ���� ���� ���

Notes: These data are extracted from 1996 International Trade Statistics Yearbook,
volume 2, Special Table D: ’Structure of world exports by commodity classes
and by regions’. The original table has disaggregated regional data for all SITC
categories at the 1 digit level, in the periods 1990 and 1993-96.

7KHUH�VHHPV�WR�EH�OHVV�FRQWURYHUV\�DERXW�WKH�KLJKHU�F\FOLFLW\�DQG�YRODWLOLW\
RI� SULPDU\� FRPPRGLW\� SULFHV��5HJDUGLQJ� WKHLU� F\FOLFDO� EHKDYLRXU�� SULPDU\
FRPPRGLW\�SULFHV�DUH�VRPHWLPHV�XVHG�DV�D�OHDGLQJ�LQGLFDWRU�RI�LQIODWLRQ��DQG
WRXWHG�DV�D�XVHIXO�LQWHUPHGLDWH�WDUJHW�IRU�PRQHWDU\�SROLF\���,W�LV�LQFUHDVLQJO\
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TABLE 3
COUNTRIES DEPENDENT ON A SINGLE PRIMARY COMMODITY

FOR EXPORT EARNINGS
(Annual average of exports in dollars, 1992-97)

�����RU�PRUH�RI�H[SRUW
HDUQLQJV

��������RI�H[SRUW
HDUQLQJV

�������
RI�H[SRUW�HDUQLQJV

MIDDLE EAST
Crude petroleum Bahrain, Saudi Arabia,

Iran, Islamic Rep. of
Iraq, Kuwait, Libya,
Oman, Qatar, Yemen
Rep.

Syrian Arab Rep.
United Arab Emirates

Egypt

Aluminium Bahrain

AFRICA

Crude petroleum Angola, Gabon,
Nigeria, Congo, Rep.

Cameroon
Equatorial Guinea

Algeria

Natural gas Algeria

Iron ore Mauritania

Copper Zambia Congo, Dem. Rep.

Gold Ghana, South Africa Mali, Zimbabwe

Timber (African
hardwood)

Equatorial Guinea Central African Rep.
Swaziland, Gabon,
Ghana

Cotton Benin, Chad, Mali,
Sudan

Burkina Faso

Tobacco Malawi Zimbabwe

Arabica coffee Burundi, Ethiopia Rwanda

Robusta coffee Uganda Cameroon

Cocoa Sao Tome & Principe Côte d'Ivoire, Ghana Cameroon

Tea Kenya, Rwanda

Sugar Mauritius Swaziland

Crude petroleum Venezuela Ecuador, Trinidad
&Tobago

Colombia, Mexico

Copper Chile Peru

Gold Guyana

Cotton Paraguay

Arabica coffee Colombia, Guatemala
Honduras, Nicaragua,
El Salvador

Sugar Guyana, St. Kitts &
Nevis

Belize

Bananas St. Vincent, Honduras St. Lucia, Costa Rica,
Ecuador

Fishmeal Peru

Rice Guyana

Table continues
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7DEOH���FRQWLQXHV

�����RU�PRUH�RI�H[SRUW
HDUQLQJV

��������RI�H[SRUW
HDUQLQJV

�������
RI�H[SRUW�HDUQLQJV

:(67(51�+(0,63+(5(

&UXGH�SHWUROHXP 9HQH]XHOD (FXDGRU��7ULQLGDG
	7REDJR

&RORPELD��0H[LFR

&RSSHU &KLOH 3HUX

*ROG *X\DQD

&RWWRQ 3DUDJXD\

$UDELFD�FRIIHH &RORPELD��*XDWHPDOD
+RQGXUDV��1LFDUDJXD�
(O�6DOYDGRU

6XJDU *X\DQD��6W��.LWWV�	
1HYLV

%HOL]H

%DQDQDV 6W��9LQFHQW��+RQGXUDV 6W��/XFLD��&RVWD�5LFD�
(FXDGRU

)LVKPHDO 3HUX

5LFH *X\DQD

(8523(��$6,$�$1'�7+(�3$&,),&

&UXGH�SHWUROHXP $]HUEDLMDQ��3DSXD
1HZ�*XLQHD��%UXQHL
'DUXVVDODP��1RUZD\�
5XVVLD

,QGRQHVLD��.D]DNKVWDQ
9LHWQDP

1DWXUDO�*DV 7XUNPHQLVWDQ

$OXPLQLXP 7DMLNLVWDQ

&RSSHU 0RQJROLD .D]DNKVWDQ��3DSXD
1HZ�*XLQHD

*ROG 3DSXD�1HZ�*XLQHD 8]EHNLVWDQ

7LPEHU��$VLDQ
KDUGZRRG�

/DR�3�'�5�
6RORPRQ�,VODQGV

&DPERGLD��3DSXD�1HZ
*XLQHD��,QGRQHVLD�
0\DQPDU

7LPEHU��VRIWZRRG� /DWYLD��1HZ�=HDODQG

&RSUD�	�FRFRQXW�RLO .LULEDWL

&RWWRQ 3DNLVWDQ��8]EHNLVWDQ $]HUEDLMDQ��7DMLNLVWDQ�
7XUNPHQLVWDQ

Source: Cashin, Liang, and McDermott (1999).

UHFRJQL]HG� WKDW� LQWHUQDWLRQDO� FRPPRGLW\� PDUNHWV�� LQFOXGLQJ� RLO� EXW� RWKHU
FRPPRGLWLHV�DV�ZHOO��SOD\�DQ�LPSRUWDQW�UROH�LQ�H[SODLQLQJ�SRVW�:RUOG�:DU
,,� EXVLQHVV� F\FOHV� LQ� WKH� 86� DQG� RWKHU� LQGXVWULDO� HFRQRPLHV�� DQG� LQ
WUDQVPLWWLQJ�PDFUR�VKRFNV�LQWHUQDWLRQDOO\��

5HLQKDUW�DQG�:LFNKDP�������������SRLQW�RXW�WKDW� 
WKHUH�LV�D�VXVWDLQHG�DQG
VKDUS� LQFUHDVH� LQ� WKH� YDULDQFH� RI� FRPPRGLW\� SULFHV� >RYHU� WKHLU� VDPSOH
SHULRG� ������,�������,,@�� 7KH� LQFUHDVH� LV� HYLGHQW� LQ� DOO� WKH� LQGLFHV� EXW� LV
PRVW�SURQRXQFHG�LQ�DOO�WKH�FRPPRGLWLHV�DQG�IRRG�JURXSLQJV
��1RW�RQO\�KDV
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FRPPRGLW\� SULFH� YRODWLOLW\� ULVHQ� RYHU� WLPH�� FRPPRGLW\� SULFHV� KDYH
FRQVLVWHQWO\� H[KLELWHG� JUHDWHU� YRODWLOLW\� WKDQ� KDYH� PDQXIDFWXUHG� JRRGV�
)LJXUH� �� QLFHO\� LOOXVWUDWHV� WKH� IDFW� WKDW� FRPPRGLW\� SULFH� YRODWLOLW\� KDV
H[FHHGHG� WKDW� RI�PDQXIDFWXUHG� JRRGV�� 7KLV� KDV� EHHQ� WUXH� IRU� GHFDGHV� RI
HLWKHU�KLJK�RU�ORZ�YRODWLOLW\�

FIGURE 1
THE INSTABILITY INDEX FOR MANUFACTURES AND COMMODITIES, 1990-92
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Source: World Bank (1994).

6RPH�DXWKRUV�KDYH�QRWHG�WKDW�SULPDU\�FRPPRGLWLHV�VHHP�WR�KDYH�YRODWLOLW\
WKDW� LV� WKH�VDPH�RUGHU�RI�PDJQLWXGH�DV� WKH�YRODWLOLW\�RI� H[FKDQJH� UDWHV�RU
VWRFN�SULFHV��8VLQJ�GDWD�FRYHULQJ�WKH�SHULRG�RI����������%XL�DQG�3LSSHQJHU
�������ILQG�WKDW�SULPDU\�FRPPRGLW\�SULFHV��VXFK�DV�WKH�SULFHV�RI�UXEEHU�DQG
WLQ�� WKDW� DUH�GHWHUPLQHG� LQ� WKH�ZHOO�RUJDQL]HG� DXFWLRQ�PDUNHWV�ZHUH�PRUH
YRODWLOH� WKDQ� H[FKDQJH� UDWHV��7KLV�KDV� OHG� HFRQRPLF�PRGHOOHUV� WR� VXJJHVW
WKDW�ZRUOG�SULPDU\�FRPPRGLW\�SULFHV�VKRXOG�EH�WKRXJKW�RI�DV�
DVVHW�SULFHV
�
6HH��H�J���-HII�)UDQNHO
V��������PRGHO�RI�FRPPRGLW\�SULFH�
RYHUVKRRWLQJ
�LQ
UHVSRQVH� WR� PRQH\� VXSSO\� VKRFNV�� ZKLFK� DGDSWV� WKH� FODVVLF� 'RUQEXVFK
H[FKDQJH� UDWH�RYHUVKRRWLQJ�PRGHO� WR� H[SODLQ� WKH� YRODWLOLW\� RI� FRPPRGLW\
SULFHV��EXW�LQ�D�FORVHG�HFRQRP\�FRQWH[W��

5HGXFHG�UHIRUP�DQG�VWUXFWXUDO�PRGHOV�RI�WKH�PDFURHFRQRPLF�GHWHUPLQDQWV
RI� UHDO� FRPPRGLW\� SULFHV� W\SLFDOO\� KLJKOLJKW� WKH� LPSRUWDQW� UROHV� RI
ZRUOGZLGH� LQGXVWULDO� SURGXFWLRQ�� WKH� UHDO� 86� GROODU� H[FKDQJH� UDWH�� DQG
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FKDQJHV� LQ�FRPPRGLW\�H[SRUW� VXSSO\��6HH�� H�J���%RUHQV]WHLQ� DQG�5HLQKDUW
�������� 'RUQEXVFK� �������� DQG� *LOEHUW� �������� %RUHQV]WHLQ� DQG� 5HLQKDUW
������� 7DEOH� ��� VKRZ� D� YDULDQFH� GHFRPSRVLWLRQ� DQDO\VLV� IRU� UHDO
FRPPRGLW\� SULFHV� IRU� WKH� SHULRG� ������,�������,,,� DQG� WKUHH� VXESHULRGV�
������,�������,9�� ������,�������,9�� DQG� ������,�������,,,�� 7KH\� FRQFOXGH
WKDW� WKH� 
UHDO� H[FKDQJH� UDWH� RI� WKH� 86� GROODU� H[SODLQV� D� IDLUO\� VWDEOH
SURSRUWLRQ�RI�WKH�YDULDQFH�RI�FRPPRGLW\�SULFHV�WKURXJKRXW�WKH�VXESHULRGV

�������������

$�QXPEHU�RI�DQDO\VWV�KDYH�HPSKDVL]HG�WKH�VWURQJ�OLQN�EHWZHHQ�PRYHPHQWV
LQ� WKH� �QRPLQDO� DQG� UHDO�� GROODU� H[FKDQJH� UDWH� DQG� WKH� UHODWLYH� SULFH� RI
FRPPRGLWLHV� LQ� WHUPV� RI� PDQXIDFWXUHV�� +HQFH�� LW� LV� QDWXUDO� WR� DVN�� GRHV
RQO\� WKH�GROODU� H[FKDQJH� UDWH�PDWWHU"�6KRXOG�ZH� FRQVLGHU� WKH� GLIIHUHQWLDO
HIIHFWV�RI�WKH�PRYHPHQWV�LQ�VHYHUDO�NH\�FXUUHQFLHV"�*LOEHUW��������DUJXHV
FRQYLQFLQJO\�WKDW�WKH�DSSURSULDWH�GHILQLWLRQ�RI�WKH�HIIHFWLYH�H[FKDQJH�UDWH�LV
FULWLFDO�LQ�JHWWLQJ�PHDQLQJIXO�UHVXOWV�ZKHQ�VWXG\LQJ�WKH�LPSDFW�RI�H[FKDQJH
UDWH�FKDQJHV�RQ�ZRUOG�FRPPRGLW\�SULFHV�

,QWHUQDWLRQDO�PDFURHFRQRPLVWV�DQG�SROLF\�PDNHUV�KDYH�ORQJ�EHHQ�LQWHUHVWHG
LQ� WKH� LPSDFW� RI� DOWHUQDWLYH� H[FKDQJH� DUUDQJHPHQWV� RQ� LQWHUQDWLRQDO� WUDGH
DQG� ILQDQFLDO� IORZV�� ,W� KDV� EHHQ� DUJXHG� WKDW� XQGHU� IOH[LEOH� H[FKDQJH� UDWH
UHJLPHV�� H[SRUW� DQG� LPSRUW� SULFHV� EHFRPH�PRUH� YRODWLOH�� WKHUHE\� DGGLQJ
DGGLWLRQDO� ULVN� WR� H[SRUW� DQG� LPSRUW� WUDQVDFWLRQV�� 7KH� LPSDFW� RI� WKLV
DGGLWLRQDO� SULFH� XQFHUWDLQW\� RQ� H[SRUW� DQG� LPSRUW� YROXPHV�� KRZHYHU�� KDV
EHHQ� GLIILFXOW� WR� LVRODWH� HPSLULFDOO\��� 2QH� SRVVLEOH� H[SODQDWLRQ� LV� WKH
LQFUHDVHG� VRSKLVWLFDWLRQ� RI� ILUPV� LQ� KHGJLQJ� H[FKDQJH�UDWH�LQGXFHG� SULFH
ULVNV�

0XVVD� ������� DQG� RWKHUV� KDYH� HPSKDVL]HG� WKDW� IOH[LEOH� H[FKDQJH� UDWH
UHJLPHV�LPSO\�KLJKHU�YRODWLOLW\�RI�UHDO�DV�ZHOO�DV�QRPLQDO�H[FKDQJH�UDWHV�
6XEVHTXHQW�UHVHDUFKHUV�KDYH��KRZHYHU��EHHQ�XQDEOH�WR�GHWHFW�WKH�LPSDFW�RI
FKRLFH� RI� H[FKDQJH� UHJLPH� RQ� PDQ\�� LI� DQ\�� RWKHU� PDFURHFRQRPLF
DJJUHJDWHV��6HH��H�J���%D[WHU�DQG�6WRFNPDQ���������)ORRG�DQG�5RVH�������
DQG�5RJHUV��������

&XGGLQJWRQ�DQG�/LDQJ��������GHPRQVWUDWH��XVLQJ�WKUHH�DOWHUQDWLYH�GDWDVHWV
RQ�FRPPRGLW\�SULFHV��WKDW� WKH�YRODWLOLW\�RI�UHDO�SULPDU\�FRPPRGLW\�SULFHV
KDV�EHHQ�KLJKHU�XQGHU�IOH[LEOH�H[FKDQJH�UHJLPHV��7KDW�DQDO\VLV�FRYHUHG�D
QXPEHU� RI�GLIIHUHQW� H[FKDQJH� UHJLPHV� RYHU� WKH� SHULRG� IURP� WKH� ����V� WR
������([FKDQJH�UHJLPHV�ZHUH�GLVWLQJXLVKHG�HLWKHU�XVLQJ�D�GXPP\�YDULDEOH�
'80)/(;�� WKDW� WDNHV� WKH� YDOXH� RI� ]HUR� GXULQJ� IL[HG� H[FKDQJH� UDWH
HSLVRGHV�DQG�RQH�GXULQJ�IOH[LEOH�H[FKDQJH�UDWH�SHULRGV��RU�D�PHDVXUH�RI�86
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GROODU�6'5�YRODWLOLW\��(LWKHU�GHOLQHDWLRQ�RI�H[FKDQJH�UHJLPHV�GRHV�QRW��RI
FRXUVH�� LPSO\� WKDW�DOO� FRXQWULHV� VKDUHG� WKH� VDPH� H[FKDQJH� UHJLPH�� UDWKHU
WKH\�DUH�URXJK�FKDUDFWHUL]DWLRQV�RI�WKH� LQWHUQDWLRQDO�PRQHWDU\�V\VWHP�DV�D
ZKROH��)RU�H[DPSOH��GXULQJ�WKH�%UHWWRQ�:RRGV�IL[HG�H[FKDQJH�UDWH�SHULRG�
PRVW�FRXQWULHV�IL[HG�WKHLU�H[FKDQJH�UDWHV�LQ�WHUPV�RI�86�GROODUV��ZKLFK�LQ
WXUQ�ZDV�SHJJHG�WR�WKH�SULFH�RI�JROG��<HW��&DQDGD�KDG�D�IOH[LEOH�H[FKDQJH
UDWH�IRU�PXFK�RI�WKLV�SHULRG��6LPLODUO\��WKH�SRVW�%UHWWRQ�:RRGV�SHULRG�DIWHU
����� LV� FKDUDFWHUL]HG� DV� D� IORDWLQJ� UDWH� SHULRG�� HYHQ� WKRXJK�PDQ\� /'&V
�LQLWLDOO\��DW�OHDVW��UHWDLQHG�IL[HG�H[FKDQJH�UDWHV��:LWKLQ�(XURSH��DV�ZHOO��D
QXPEHU� RI� FRXQWULHV� DGRSWHG� H[FKDQJH� UDWH� DUUDQJHPHQWV� H[KLELWLQJ

OLPLWHG�IOH[LELOLW\
��([DPSOHV�LQFOXGH���L��WKH�VR�FDOOHG�
VQDNH�LQ�WKH�WXQQHO

DUUDQJHPHQW��ZKLFK�FDPH� LQWR�HIIHFW� LQ������� IROORZLQJ� WKH������:HUQHU
5HSRUW�� �LL�� WKH� (XURSHDQ� 0RQHWDU\� 6\VWHP� �(06�� ZLWK� LWV� (&8�EDVHG
H[FKDQJH�UDWH�PHFKDQLVP��(50���ZKLFK�HPHUJHG�LQ�������DQG�XOWLPDWHO\
�LLL��WKH�HXUR�V\VWHP��ZKLFK�FDPH�LQWR�H[LVWHQFH�RQ���-DQXDU\�������

,,, ,1',&$7256�2)�(;&+$1*(�5$7(�92/$7,/,7<

+DYLQJ� SURYLGHG� VRPH� EDFNJURXQG� DQG� PRWLYDWLRQ� ZH� QRZ� WXUQ� WR� WKH
PRUH� DQDO\WLFDO� RI� RXU� WZR�TXHVWLRQV� LQ� WKH� ,QWURGXFWLRQ��ZKDW� HIIHFWV�� LI
DQ\��ZLOO�WKH�HPHUJHQFH�RI�WKH�HXUR�KDYH�RQ�WKH�YRODWLOLW\�RI�ZRUOG�SULPDU\
FRPPRGLW\�SULFHV� �GHQRPLQDWHG� LQ�86�GROODUV�"� ,Q�RUGHU� WR�XVH�KLVWRULFDO
GDWD� WR� VKHG� OLJKW� RQ� WKH� LQKHUHQWO\� IRUZDUG�ORRNLQJ� TXHVWLRQ� EHLQJ
DGGUHVVHG�LQ�WKLV�SDSHU��ZH�DVN��ZHUH�SHULRGV�RI�UHODWLYH�VWDELOLW\�DPRQJ�WKH
ELODWHUDO� H[FKDQJH� UDWHV� RI� WKH� HXUR���� FRXQWULHV� EHWZHHQ� ����� DQG� ����
DVVRFLDWHG�ZLWK�UHODWLYHO\�VWDEOH�FRPPRGLW\�SULFHV"

7R� DGGUHVV� WKLV� TXHVWLRQ� ZH� H[WHQG� &XGGLQJWRQ�/LDQJ� �������� ZKR
LQYHVWLJDWHG� WKH� H[WHQW� WR� ZKLFK� FRPPRGLW\� SULFH� YRODWLOLW\� FDQ� EH
H[SODLQHG� E\� WKH� FKRLFH� RI� ZRUOGZLGH� H[FKDQJH� UHJLPH� �PHDVXUHG� E\� D
GXPP\� YDULDEOH� LQGLFDWLQJ� WKH� ZRUOGZLGH� H[FKDQJH� UHJLPH�� RU� GROODU
H[FKDQJH�UDWH�YRODWLOLW\��'XULQJ�WKH���������SHULRG��WKH�86�GROODU�ZDV�WKH
GRPLQDQW�FXUUHQF\�LQ�WKH�LQWHUQDWLRQDO�PRQHWDU\�V\VWHP��+HQFH�WKH�FKRVHQ
TXDQWLWDWLYH�SUR[\�IRU�WKH�H[FKDQJH�UDWH�XQFHUWDLQW\�LQ�WKH�JOREDO�PDUNHW�DV
D� ZKROH� LV� WKH� YRODWLOLW\� RI� WKH� 86� GROODU�6'5� UDWH�� GHQRWHG� DV� YDUBXV��
9RODWLOLW\�LV�GHILQHG�KHUH�DV�WKH�VTXDUH�RI�WKH�SHULRG�WR�SHULRG�FKDQJH�LQ�WKH
ORJDULWKP�RI�WKH�86�GROODU�6'5�H[FKDQJH�UDWH�
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7KH�,0)
V�,QWHUQDWLRQDO�)LQDQFLDO�6WDWLVWLFV��,)6��SXEOLFDWLRQ�SURYLGHV�WKH
IROORZLQJ�EDFNJURXQG�RQ�WKH�6'5��
%HJLQQLQJ�LQ�-XO\�������WKH�YDOXH�RI�WKH

FIGURE 2
VOLATILITY OF THE US DOLLAR/SDR EXCHANGE RATE
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FIGURE 3
VOLATILITY OF THE EURO-11 CURRENCIES

(VIS-À-VIS THE DEUTSCHMARK)
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6'5�LV�GHWHUPLQHG�E\�WKH�)XQG�RQ�WKH�EDVLV�RI�D�EDVNHW�RI�FXUUHQFLHV�ZLWK
HDFK�FXUUHQF\�DVVLJQHG�D�ZHLJKW�LQ�WKH�GHWHUPLQDWLRQ�RI�WKDW�YDOXH��,Q� WKH
GHULYDWLRQ�RI�WKH�6'5�YDOXH��WKH�FXUUHQFLHV�LQ�WKH�EDVNHW�DUH�YDOXHG�DW�WKHLU
PDUNHW�H[FKDQJH�UDWHV�IRU�WKH�86�GROODU��DQG�WKH�86�GROODU�HTXLYDOHQWV�RI
HDFK�RI�WKH�FXUUHQFLHV�DUH�VXPPHG�WR�\LHOG�WKH�UDWH�RI�WKH�6'5�LQ�WHUPV�RI
WKH�86�GROODU��7KH�PHWKRG�RI�FDOFXODWLQJ�WKH�8��GROODU�6'5�H[FKDQJH�UDWH
UHPDLQV� WKH� VDPH�� DOWKRXJK� WKH� QXPEHU� DQG�ZHLJKWV� RI� FXUUHQFLHV� LQ� WKH
6'5� EDVNHW� KDYH� FKDQJHG� RYHU� WLPH
� �,)6� )HE�� ������ [�[L��� 6LQFH
��-DQXDU\������� WKH�YDOXH�RI� WKH�6'5�KDV�EHHQ�EDVHG�RQ�D�EDVNHW�RI� ILYH
FXUUHQFLHV���7KH�FRPSRVLWLRQ�DQG�FXUUHQF\�DPRXQWV�LQ� WKH�6'5�YDOXDWLRQ
EDVNHW�ZHUH� ODVW� UHYLVHG� DV�RI���-DQXDU\������� ,W� FXUUHQWO\� FRQWDLQV������
86�GROODUV��������'HXWVFKH�PDUNV�������-DSDQHVH�\HQ��������)UHQFK�IUDQFV�
DQG�������SRXQG�VWHUOLQJ��,0)�����������7DEOH��������7KXV��WKH�GROODU�6'5
UDWH�LV�FXUUHQWO\�GHILQHG�DV�

��� 6���6'5�� �������������6���'0���������6���\HQ���������6���))���
�����6���SRXQG��

*LYHQ�WKLV�GHILQLWLRQ�RI�WKH�86'�6'5�H[FKDQJH�UDWH��LW�LV�FOHDU�WKDW�YDUBXV�
ZKLFK�LV�WKH�VTXDUH�RI�LWV�SHULRG�WR�SHULRG�SHUFHQWDJH��ZLOO�EH�DIIHFWHG�QRW
RQO\� E\� WKH� VTXDUHV� RI� WKH� SHUFHQWDJH� FKDQJHV� LQ� WKH� ILYH� FRPSRQHQW
FXUUHQFLHV�� EXW� DOVR� WKHLU� SDLUZLVH� FRUUHODWLRQV����$V� )LJXUH� �� VKRZV�� WKH
YDOXHV�RI�YDUBXV�ZHUH�]HUR��H[SHFW�IRU�D�FRXSOH�RI�UHDOLJQPHQWV�LQ�WKH�HDUO\
����V��UHIOHFWLQJ�WKH�H[FKDQJH�UDWH�VWDELOLW\�RI� WKH�%UHWWRQ�:RRGV�SHULRG�
9DUBXV�LQFUHDVHG�FRQVLGHUDEO\�WKHUHDIWHU���

)RU�WKH�TXHVWLRQ�LQ�WKLV�SDSHU��DQ�LQGH[�IRU�WKH�*HUPDQ�HIIHFWLYH�H[FKDQJH
UDWH� YLV�j�YLV� WKH� RWKHU� ��� HXUR� FXUUHQFLHV�ZDV� FRQVWUXFWHG� E\� WDNLQJ� WKH
ZHLJKWHG� DYHUDJH� RI� WKH� ��� ELODWHUDO� QRPLQDO� H[FKDQJH� UDWH� DJDLQVW� WKH
*HUPDQ�PDUN����2XU�PHDVXUH�RI�LQWUD�HXUR�FXUUHQF\�YRODWLOLW\��YDUBHXUR��LV
GHILQHG� DV� WKH� SHUFHQWDJH� FKDQJH� RI� WKLV� FRQVWUXFWHG� *HUPDQ� HIIHFWLYH
H[FKDQJH� UDWH�RYHU�SUHYLRXV�SHULRG� VTXDUHG��7KH� IRUPXOD� LV� DQDORJRXV� WR
WKDW�IRU�WKH�GROODU�6'5�UDWH�DERYH�

9DUBHXUR� LV� VKRZQ� LQ�)LJXUH����$� FRPSDULVRQ�RI� )LJXUHV� �� DQG� �� VKRZV
WKDW� WKH� EHKDYLRXUV� RI� YRODWLOLW\�PHDVXUHV� IRU� WKH�86�6'5� H[FKDQJH� UDWH
DQG�WKH�HXUR����H[FKDQJH�UDWHV�DUH�TXLWH�GLIIHUHQW�RYHU�WKH�VDPSOH�SHULRG�
7KH�FRUUHODWLRQ�FRHIILFLHQW�EHWZHHQ�WKH�WZR�YRODWLOLW\�LQGLFHV�LV�RQO\������

3UHVXPDEO\�WKH�HPHUJHQFH�RI�WKH�HXUR�]RQH�ZLOO�EH�DVVRFLDWHG�ZLWK�UHGXFHG
YRODWLOLW\� LQ� WKH� YDUBHXUR� LQGH[�� 7KH� K\SRWKHVLV� WR� EH� WHVWHG� LV� ZKHWKHU



��

UHGXFHG�QRPLQDO�H[FKDQJH�UDWH�YRODWLOLW\�ZLWKLQ�WKH�HXUR����FRXQWULHV�OHDGV
WR�JUHDWHU�VWDELOLW\�LQ�UHDO�FRPPRGLW\�SULFHV��RWKHU�WKLQJV�HTXDO��LQFOXGLQJ
H[FKDQJH�UDWH�YRODWLOLW\�LQ�WKH�QRQ�HXUR�FRXQWULHV��

,9 92/$7,/,7<�2)�5($/�&2002',7<�35,&(6
$1'�0$-25�:25/'�&855(1&,(6

)ROORZLQJ�WKH�QRUP�LQ�WKH�FRPPRGLW\�SULFH�OLWHUDWXUH��WKLV�VWXG\�H[DPLQHV
D�UHDO�FRPPRGLW\�SULFH� LQGH[��GHILQHG�DV� WKH� UDWLR�RI� WKH�FKRVHQ�QRPLQDO
FRPPRGLW\� LQGH[� GHIODWHG� E\� WKH�PDQXIDFWXULQJ� XQLW� YDOXH� �PXY�� LQGH[�
7KH� ODWWHU� LV� D� XQLW� YDOXH� LQGH[� IRU� PDQXIDFWXUHG� JRRG� H[SRUWV� IURP� D
QXPEHU�RI�LQGXVWULDO�FRXQWULHV���

TABLE 4
SPECIFICATIONS AND SUMMARY STATISTICS FOR COMMODITY PRICES

(JANUARY 1957–DECEMBER 1998)

'HILQLWLRQ�RI�FRPPRGLWLHV

%HYHUDJHV FRIIHH��FRFRD�EHDQV��WHD

)RRG ZKHDW�� PDL]H�� ULFH�� VR\EHDQV� VR\EHDQ� PHDO�� VR\EHDQ� RLO�
SDOP� RLO�� FRFRQXW� RLO�� ILVK� PHDO�� JURXQGQXW� RLO�� EHHI�� ODPE�
VXJDU��EDQDQDV

&HUHDOV ZKHDW��PDL]H��ULFH

)HUWLOL]HU SKRVSKDWH�URFN��WULSOH�VXSHU�SKRVSKDWH

0HWDOV FRSSHU��DOXPLQLXP��LURQ�RUH��WLQ��]LQF��OHDG

3HWUROHXP FUXGH�RLO��JDVROLQH��QDWXUDO�JDV��KHDWLQJ�RLO

$JULFXOWXUDO�UDZ�PDWHULDOV KDUGZRRG��VRIWZRRG��FRWWRQ��ZRRO��UXEEHU��WREDFFR��KLGHV

6XPPDU\�VWDWLVWLFV
IRU�ILUVW�GLIIHUHQFH�RI�WKH�089�GHIODWHG�FRPPRGLW\�SULFHV�LQGLFHV

0HDQ 0HGLDQ 0D[LPXP 0LQLPXP 6WG��GHY� .XUWRVLV

%HYHUDJHV ������� ������� ������ ������� ������ ������

)RRG ������� ������� ������ ������� ������ ������

&HUHDOV ������� ������� ������ ������� ������ �������
)HUWLOL]HU ������� ������� ������ ������� ������ ��������
0HWDOV ������� ������� ������ ������� ������ ������

3HWUROHXP ����(��� ������� ������ ������� ������ �������
$JULFXOWXUDO�UDZ�PDWHULDOV ������� ������ ������ ������� ������ ������

Source: The IMF's International Financial Statistics.
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FIGURE 4
MONTH-TO-MONTH PERCENTAGE CHANGES IN REAL COMMODITY PRICES

(JANUARY 1957-DECEMBER 1998)
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Figure 4 continues



��

Figure 4 continues
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Raw materials

7KH� ,)6� UHSRUWV� PRQWKO\� FRPPRGLW\� SULFH� LQGH[HV� IRU� DJULFXOWXUDO� UDZ
PDWHULDOV�� EHYHUDJHV�� IHUWLOL]HU�� IRRG��PHWDOV�� DQG�SHWUROHXP� IURP� -DQXDU\
����� WKURXJK� 'HFHPEHU� ������ ,Q� DGGLWLRQ�� D� VXE�FDWHJRU\� RI� WKH� IRRG
LQGH[��WKH�FHUHDOV��LV�DOVR�FRQVLGHUHG�VLQFH�LW�LV�RQH�PDMRU�LWHP�FRYHUHG�E\
WKH� (XURSHDQ� &RPPRQ� $JULFXOWXUDO� 3ROLF\� �&$3��� 7DEOH� �� SURYLGHV� D
GHWDLOHG�GHVFULSWLRQ�RI�HDFK�FRPPRGLW\�LQGH[�DQG�VRPH�VXPPDU\�VWDWLVWLFV
IRU�WKHLU�ILUVW�GLIIHUHQFHV�

)LJXUH� �� SORWV� WKH� SHUFHQWDJH� FKDQJH� RYHU� SUHYLRXV� SHULRG� �L�H�� WKH� ILUVW�
GLIIHUHQFH�RI� WKH�QDWXUDO� ORJDULWKP�� IRU� HDFK� UHDO� FRPPRGLW\�SULFH� VHULHV�
&DUHIXO�YLVXDO�H[DPLQDWLRQ�RI�)LJXUHV�����VXJJHVWV�DSSDUHQW�FR�PRYHPHQW
EHWZHHQ� WKH� YRODWLOLW\� RI� EHYHUDJHV�� IRRG� DQG� DJULFXOWXUDO� UDZ� PDWHULDOV
ZLWK� WKH�YRODWLOLW\�RI� WKH�86�GROODU�6'5� UDWH��7KH�YRODWLOLW\� RI� SHWUROHXP
SULFHV�� RQ� WKH� RWKHU� KDQG��PD\� EH� FRUUHODWHG�ZLWK� HXUR���� H[FKDQJH� UDWH
YRODWLOLW\��$�PRUH�V\VWHPDWLF�H[DPLQDWLRQ�RI�WKHVH�FRQMHFWXUHV�LV�SUHVHQWHG
LQ�WKH�QH[W�VHFWLRQ�

9 (&2120(75,&�$1$/<6,6

��� 7UHQGV�LQ�WKH�FRPPRGLW\�SULFH�VHULHV

%HIRUH�PHDVXULQJ�WKH�WHPSRUDO�YDULDWLRQ�LQ�WKH�VHFRQG�PRPHQWV�RI�D�WLPH
VHULHV��LW�LV�LPSRUWDQW�WR�FRQVLGHU�DOWHUQDWLYH�VSHFLILFDWLRQV�RI�LWV�WUHQG��$Q
RQJRLQJ�GHEDWH�DPRQJ�VFKRODUV�WHVWLQJ�WKH�36�K\SRWKHVLV�KDV�EHHQ�ZKHWKHU
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UHDO� FRPPRGLW\� SULFHV� DUH� EHWWHU� PRGHOOHG� DV� WUHQG� VWDWLRQDU\� �76�� RU
GLIIHUHQFH�VWDWLRQDU\��'6��SURFHVVHV����7KHVH�WZR�XQLYDULDWH�VSHFLILFDWLRQV
IRU�WKH�WUHQG�LQ�D�WLPH�VHULHV��ORJ�\W�±�ZKLFK�LV�WKH�QDWXUDO�ORJDULWKP�RI�UHDO
FRPPRGLW\� SULFH� LQGLFHV� LQ� RXU� FRQWH[W²FDQ� EH� QHVWHG� ZLWKLQ� WKH
IROORZLQJ�JHQHUDO�VSHFLILFDWLRQ�

���� WW
HWLPH\ ++= 
ORJ ba

ZKHUH�HW�IROORZV�D�SRVVLEO\�LQWHJUDWHG�$50$�SURFHVV�

���� �
��
��
��� WW /%H/$/ er =-

$�/�� DQG� %�/�� DUH� DXWRUHJUHVVLYH� DQG� PRYLQJ� DYHUDJH� ODJ� SRO\QRPLDOV�
7KH�ODUJHVW�URRW�LQ�WKH�$5�SRO\QRPLDO��r��LV�IDFWRUHG�RXW�IRU�FRQYHQLHQFH�
:KHQ�¢r¢<����WKH�PRGHO���������LV�MXVW�D�ORJ�OLQHDU�WLPH�WUHQG�PRGHO�ZLWK
DQ�$50$�HUURU�SURFHVV�DFFRXQWLQJ�IRU�WKH�WUDQVLWRU\�IOXFWXDWLRQV�DURXQG�D
GHWHUPLQLVWLF� WUHQG��)RU� WKH� FDVH� RI� DQ� LQWHJUDWHG� HUURU� SURFHVV�ZKHUH��E\
GHILQLWLRQ��r ��� WKH�PRGHO� ��������FROODSVHV� WR�D�'6� �RU� 
VWRFKDVWLF� WUHQG
�
PRGHO�ZLWK�D�VWRFKDVWLF�JURZWK�UDWH�HTXDO�WR�

���� WW
X\G += bORJ

DQG�D�VWDWLRQDU\�$50$�HUURU�SURFHVV�

���� �
��
��
WW

/%X/$ e=

,Q� WKH� ODWWHU� FDVH�� ORJ� \W� LV� FDOOHG� D� XQLW� URRW� SURFHVV�ZLWK� �SRVVLEO\� QRQ�
]HUR��GULIW�b��7KH�HUURU�SURFHVV� LQ� ���� LV�DVVXPHG� WR�EH�VWDWLRQDU\�� VR� WKDW
IOXFWXDWLRQV�DURXQG�WKH�VWRFKDVWLF�GULIW�LQ�WKH�VHULHV�DUH�WUDQVLWRU\�

'LIIHUHQW�GHWUHQGLQJ�PHWKRGV� FDQ�GLIIHU�PDUNHGO\� LQ� WKH�GHJUHH� WR�ZKLFK
WKH\�ILOOHU�RXW�SDUWLFXODU�IUHTXHQFLHV��%D[WHU��������LPSO\LQJ�WKDW�PHDVXUHV
RI� FRQGLWLRQDO� DQG� XQFRQGLWLRQDO� YRODWLOLW\� PD\� EH� TXLWH� VHQVLWLYH� WR� WKH
FKRLFH�RI�GHWUHQGLQJ�PHWKRG��2XU�DSSURDFK�LV�WR�FDUU\�RXW�3KLOOLSV�3HUURQ��
�33��XQLW�URRW�WHVWV�RQ�HDFK�VHULHV��,I�WKH�QXOO�K\SRWKHVLV�RI�D�XQLW�URRW�LV�QRW
UHMHFWHG��ZH�ILW�D�'6�PRGHO�DQG�FRQVLGHU�WKH�YRODWLOLW\�LQ�WKH�HUURU�SURFHVV
LQ�WKDW�VSHFLILFDWLRQ�LQ�RXU�VXEVHTXHQW�DQDO\VLV��,I� WKH�XQLW�URRW�K\SRWKHVLV
LV�UHMHFWHG��ZH�XVH�D�76�PRGHO�LQVWHDG�

%RWK�'LFNH\�)XOOHU� DQG�3KLOOLSV�3HUURQ�XQLW� URRW� WHVWV� LQYROYH� UXQQLQJ�DQ
DX[LOLDU\�UHJUHVVLRQ�RI�WKH�IRUP���
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���� WWW
WLPH\\G zqfw +++=

-


ORJORJ
� �

DQG� WHVWLQJ� WKH�K\SRWKHVLV� WKDW���r�f ���XVLQJ�DSSURSULDWH� FULWLFDO�YDOXHV
REWDLQHG� IURP�0RQWH�&DUOR� VLPXODWLRQV�� �7KH� WZR� WHVWV�GLIIHU� LQ� WHUPV�RI
KRZ� WKH\� FRSH� ZLWK� VHULDOO\� FRUUHODWHG� HUURUV� LQ� ����� EXW� WKLV� QHHG� QRW
FRQFHUQ�XV�KHUH��

7DEOH� �� UHSRUWV� WKH� UHVXOWV� RI� WKH� 3KLOOLSV�3HUURQ� WHVWV� RQ� WKH� UHDO
FRPPRGLW\� SULFH� VHULHV�� 7KH� SRZHU� RI� XQLW� URRW� WHVWV�� DV� ZHOO� DV� WKH
DSSURSULDWH�FULWLFDO�YDOXHV��GHSHQG�RQ�ZKHWKHU�DQ�LQWHUFHSW�DQG�WLPH�WUHQG
DUH�LQFOXGHG�LQ�WKH�UHJUHVVLRQ�XVHG�WR�REWDLQ�WKH�33�VWDWLVWLFV��7KH�WHVWV�LQ
7DEOH���ZHUH�EDVHG�RQ�WKH�JHQHUDO�WR�VSHFLILF�PHWKRGRORJ\��*76��RI�ILUVW
LQFOXGLQJ� ERWK� D� FRQVWDQW� DQG� D� WLPH� WUHQG� LQ� WKH� HVWLPDWLRQ�� ,I� WKH� QXOO
K\SRWKHVLV�RI�D�XQLW� URRW� LV�QRW� UHMHFWHG� LQ� WKH�PRVW�JHQHUDO� VSHFLILFDWLRQ�
WKH� VLJQLILFDQFH� RI� WKH� WUHQG� LV� WHVWHG� WR� VHH� LI� LW� FDQ� EH� RPLWWHG�� WKHUHE\
LQFUHDVLQJ�WKH�SRZHU�RI�WKH�XQLW�URRW�WHVW��,I�WKH�QXOO�K\SRWKHVLV�LV�VWLOO�QRW
UHMHFWHG��WKH�VLJQLILFDQFH�RI�WKH�LQWHUFHSW�WHUP�LQ�WKH�33�UHJUHVVLRQ�LV�WHVWHG
WR�VHH�LI�LW�WRR�FDQ�EH�GURSSHG�EHIRUH�WKH�33�XQLW�WHVW�LV�UH�GRQH�RQ�WKH�PRUH
SDUVLPRQLRXV� VSHFLILFDWLRQ�� 7KH� WKLUG� FROXPQ� RI� WKH� 7DEOH� LQGLFDWHV
ZKHWKHU�D�WLPH�WUHQG��7���DQ�LQWHUFHSW��&���RU�QHLWKHU�WHUP��1��LV�LQFOXGHG�LQ
WKH�33�UHJUHVVLRQ�HTXDWLRQ�FKRVHQ�XVLQJ�WKH�*76�PHWKRG���

TABLE 5
PHILLIPS-PERRON UNIT ROOT TESTS

33
V�t�VWDWLVWLF
)LQDO�VSHFLILFDWLRQ�RI�WKH�33

WHVW��*76�PHWKRG�

%HYHUDJHV ���� 1

)HUWLOL]HU ���� 1
)RRG ���� 1
&HUHDOV ���� 1

0HWDOV �������
 7�	�&
3HWUROHXP ����� 1

$JULFXOWXUDO�UDZ�PDWHULDOV �������
 7�	�&

* indicates rejection of the unit root hypothesis at the 5% significance level.

$V�7DEOH���LQGLFDWHV��WKH�QXOO�K\SRWKHVLV�RI�XQLW�URRW�LV�UHMHFWHG�DW�WKH���SHU
FHQW� VLJQLILFDQFH� OHYHO� IRU� WKH� VHULHV� RI� DJULFXOWXUDO� UDZ� PDWHULDOV� DQG
PHWDOV��7KH� WHVWV�VXJJHVW� WKDW� WKHVH� WZR�VHULHV�GR�QRW�KDYH�XQLW� URRWV��EXW
UDWKHU� DUH� �WUHQG�� VWDWLRQDU\�� )RU� DOO� RWKHU� VHULHV�� IDLOXUH� WR� UHMHFW� WKH� XQLW
URRW� K\SRWKHVLV� VXJJHVWV� WKDW� D� '6� PRGHO� LV� D� UHDVRQDEOH� XQLYDULDWH
FKDUDFWHUL]DWLRQ�
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$OWKRXJK�WKH�IRFXV�RI�WKH�SUHVHQW�SDSHU�LV�RQ�YRODWLOLW\��WKH�HVWLPDWHG�WLPH
WUHQGV� IRU� WKH� FRPPRGLW\�SULFH� LQGLFHV� DUH� UHSRUWHG� LQ�7DEOH���EHORZ� IRU
WKH�LQWHUHVWHG�UHDGHU��,I�WKH�'6�PRGHO�LV�FKRVHQ��WKH�HVWLPDWHG�WLPH�WUHQG�LQ
WKH�FRPPRGLW\�SULFH�LV�WKH�FRHIILFLHQW�b�LQ������,I�WKH�76�PRGHO�LV�FKRVHQ�
EHFDXVH�WKH�XQLW�URRW�K\SRWKHVLV�LV�UHMHFWHG��WKH�HVWLPDWHG�WUHQG�LQ�SULFHV�LV
b�LQ�����

��� &RPPRGLW\�SULFH�YRODWLOLW\�DQG�H[FKDQJH�UDWH�IOXFWXDWLRQ

,Q�PDQ\�ZD\V��FRPPRGLW\�SULFHV�EHKDYH�OLNH�DVVHW�SULFHV��,W�KDV�ORQJ�EHHQ
REVHUYHG�WKDW�DVVHW�UHWXUQV�WHQG�WR�EH�SODW\NXUWLF��L�H��WKH\�H[KLELW�
IDW�WDLOV
��
9RODWLOLW\� FOXVWHULQJ� LV� DOVR� FRPPRQ�� 7KDW� LV�� ODUJH� FKDQJHV� WHQG� WR� EH
IROORZHG�E\�ODUJH�FKDQJHV��DQG�VPDOO�FKDQJHV�WHQG�WR�EH�IROORZHG�E\�VPDOO
FKDQJHV�� 9LVXDO� LQVSHFWLRQ� RI� )LJXUH� �� UHYHDOV� WKLV� YRODWLOLW\� FOXVWHULQJ
TXLWH� FOHDUO\�� ,Q� WKLV� VWXG\�� D� XQLYDULDWH� JHQHUDOL]HG� DXWRUHJUHVVLYH
FRQGLWLRQDO�KHWHURVNHGDVWLF� �*$5&+��PRGHO� LV� XVHG� WR� DFFRXQW� IRU� WLPH�
YDU\LQJ�FRQGLWLRQDO�YDULDQFH�VWUXFWXUH�RI�WKH�HUURUV�LQ�WKH�GHWUHQGHG�VHULHV�
7KH�K\SRWKHVLV�RI� LQWHUHVW� LV� WKH� H[WHQW� WR�ZKLFK�FKDQJHV� LQ�YRODWLOLW\� IRU
WKH�86�GROODU�DQG�WKH�HXUR����FXUUHQFLHV�DUH�DVVRFLDWHG�ZLWK�FKDQJHV�LQ�WKH
YRODWLOLW\�RI�ZRUOG�FRPPRGLW\�SULFHV��GHIODWHG��

����� *$5&+�PRGHOV

,Q� ZKDW� IROORZV�� ZH� DVVXPH� WKDW� UHDO� SULPDU\� FRPPRGLW\� SULFHV� FDQ� EH
FKDUDFWHUL]HG� E\� D� GHWHUPLQLVWLF� RU� VWRFKDVWLF� WLPH� WUHQG� PRGHO� ZLWK� DQ
$50$�HUURU�SURFHVV�DV�LQ���������RU����������GHSHQGLQJ�RQ�WKH�RXWFRPH�RI
WKH�XQLW�URRW�WHVWV�LQ�7DEOH������7R�FDSWXUH�WKH�SHUVLVWHQFH�LQ�WKH�FRQGLWLRQDO
YDULDQFH�RI�SULFHV��WKH�LQQRYDWLRQV�eW� LQ�����RU�����DUH�DVVXPHG�WR�IROORZ�D
*$5&+�S�T��SURFHVV��DV�LQ�%ROOHUVOHY��������
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ZKHUH� ,W��� LV� WKH� LQIRUPDWLRQ� VHW� WKURXJK� WLPH� W���� 7KH� eW
V� DUH� VHULDOO\
XQFRUUHODWHG� �EXW� QRW� VWRFKDVWLFDOO\� LQGHSHQGHQW� EHFDXVH� WKH\� DUH� UHODWHG
WKURXJK�WKHLU�VHFRQG�PRPHQWV���$FFRUGLQJ�WR������WKH�YDULDQFH�RI�eW�DW�WLPH
W�GHSHQGV�RQ�SDVW�QHZV�DERXW�YRODWLOLW\��WKH�ODJJHG�eW�L

��WHUPV��DQG�SDVW
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TABLE 6
UNIVARIATE MODELS WITH GARCH(1,1) ERROR PROCESSES

JANUARY 1957-DECEMBER 1998

d���� a b /RJ�OLNHOLKRRG

%HYHUDJHV ����

������
����

������
����

�������
������

GORJ\W � ��������HW���ZKHUH� �������/��HW eW
������� ������

)HUWLOL]HU ����
������

������
������

����
��������

������

GORJ\W �������HW
�������

)RRG ����
������

����
������

����
�������

�������

GORJ\W � �������HW�ZKHUH�HW �������/�eW
������� �������

&HUHDOV �����
�������

����
������

����
�������

�������

GORJ\W � ��������HW��ZKHUH� �������/��HW eW
���������� ������

0HWDOV ����
������

����
������

����
�������

�������

ORJ\W ������±�������
WLPH�HW�����������/�HW �������/�eW
�������������������������������������������������������������������

3HWUROHXP ����
������

����
������

����
������

������

GORJ\W ��������HW�����������������/�HW �������/�eW
��������������������������������������������������������������

$JULFXOWXUDO�UDZ
PDWHULDOV

����
������

����
������

����
�������

�������

/RJ\W ������HW����������������/�������/
����HW �������/�eW

�������������������������������������������������������������������

Note: t-statistics in parentheses.

IRUHFDVW�YDULDQFH��WKH�KW�L�WHUPV�����$�VXIILFLHQW�FRQGLWLRQ�IRU�ZHOO�GHILQHG
YDULDQFH� DQG� FRYDULDQFH� �LQFOXGLQJ� QRQ�QHJDWLYH� YDULDQFH�� LV� WKDW� DOO
FRHIILFLHQWV� LQ� HTXDWLRQ� ���� OLH� LQVLGH� WKH� XQLW� FLUFOH�� )RU� H[DPSOH�� LQ� D
*$5&+������SURFHVV��LW�UHTXLUHV�a!���b!���DQG�a�b���
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����� (PSLULFDO�UHVXOWV

7KLV�VXE�VHFWLRQ�ILUVW�H[DPLQHV�ZKHWKHU�*$5&+�SURYLGHV�D�JRRG�GHVFULSWLRQ
IRU� WKH� EHKDYLRXU� RI� WKH� VL[�PRQWKO\� FRPPRGLW\� SULFH� VHULHV�� LJQRULQJ� WKH
SRVVLEOH�QRPLQDO�H[FKDQJH�UDWH�YRODWLOLW\�HIIHFWV�RQ�WKH�FRQGLWLRQDO�YDULDQFH�
7DEOH� �� �RSSRVLWH�� SUHVHQWV� WKH� HVWLPDWHG� FRHIILFLHQWV� IRU� WKH� XQLYDULDWH
FRPPRGLW\� SULFH� PRGHOV� ZLWK� *$5&+� HUURU� SURFHVVHV�� 1RWH� WKDW� WKH
*$5&+�HIIHFWV�DUH�VLJQLILFDQW�IRU�DOO�FRPPRGLWLHV�LQGLFHV��7KH�VWUHQJWK�RI
WKLV� VLJQLILFDQFH� LV� RQH� LQGLFDWLRQ� RI� WKH� DSSURSULDWHQHVV� RI� WKH� *$5&+
VSHFLILFDWLRQ� IRU� WKH� FRPPRGLW\� SULFH� GDWD�� )RU� PRVW� RI� WKH� PRQWKO\
FRPPRGLW\�SULFH�VHULHV��*$5&+������SURYLGHV�D�VXIILFLHQWO\�JRRG�ILW��DV�LW
GRHV� W\SLFDOO\� IRU� ILQDQFLDO� PDUNHW� YDULDEOHV�� 'LDJQRVWLF� FKHFNV
�FRUUHORJUDPV�DQG�$5&+�/0�WHVWV��FRQILUP�WKDW�WKHUH� LV�QR�IXUWKHU�VHULDO
FRUUHODWLRQ��QRU�$5&+�HIIHFWV��LQ�WKH�UHVLGXDOV�DIWHU�ILWWLQJ�WKH�$50$�HUURU
SURFHVVHV�UHSRUWHG�LQ�WKH�7DEOH��7KH�VXP�a�b�PHDVXUHV�WKH�SHUVLVWHQFH�RI
YRODWLOLW\� VKRFNV�� )RU� PRVW� FRPPRGLW\� VHULHV�� WKLV� VXP� LV� YHU\� FORVH� WR
XQLW\��LPSO\LQJ�WKDW�YRODWLOLW\�VKRFNV�GLH�RXW�UDWKHU�VORZO\�

7R�H[DPLQH�RXU�PDLQ�TXHVWLRQ�LQ�WKLV�SDSHU��ZH�QRZ�FRQVLGHU�WKH�SRWHQWLDO
LPSRUWDQFH� RI� YDULDEOHV� FDSWXULQJ� WKH� GHJUHH� RI� QRPLQDO� H[FKDQJH� UDWH
YRODWLOLW\� LQ� WKH� FRQGLWLRQDO� YDULDQFH� HTXDWLRQV� HVWLPDWHG� LQ�7DEOH� ��� 7KH
FRQGLWLRQDO�YDULDQFH�RI�eW�LQ�����LV�WKHUHIRUH�UHSODFHG�ZLWK�

��� KW� d��d86
�YDUBXVW���d(XUR�
YDUBHXURW��aeW��
����bKW��

ZKHUH�YDUBXV�DQG�YDUBHXUR�DUH�WKH�LQGLFHV�IRU�WKH�GROODU�6'5�DQG�HXUR���
H[FKDQJH� UDWH� YRODWLOLW\�� UHVSHFWLYHO\�� :H� FDUU\� RXW� D� PRGHO� VHOHFWLRQ
H[HUFLVH� WR� GHFLGH� ZKHWKHU� HLWKHU� RU� ERWK� RI� WKH� H[FKDQJH� UDWH� YRODWLOLW\
YDULDEOHV�VKRXOG�EH�LQFOXGHG��7KLV�LV�GRQH�E\�HVWLPDWLQJ�WKH�YHUVLRQ�RI�����
DV�ZHOO�DV�UHVWULFWHG�YHUVLRQ�ZKHUH�d86 ���d(XUR ���RU�d86 d(XUR ����7KH
ODWWHU� UHVWULFWLRQV�� RI� FRXUVH�� LQGLFDWH� WKDW� QRPLQDO� GROODU� H[FKDQJH� UDWH
DQG�RU�HXUR����H[FKDQJH�UDWH�YRODWLOLWLHV�KDYH�LQVLJQLILFDQW�HIIHFWV�RQ�ZRUOG
FRPPRGLW\�SULFH�YRODWLOLW\�

7KH�OLNHOLKRRG�UDWLR�WHVWV�XVHG�WR�H[DPLQH�WKHVH�UHVWULFWLRQV�LQ�WKH�*$5&+
VSHFLILFDWLRQ�����DUH�UHSRUWHG�LQ�7DEOH����7KH�UHVWULFWLRQV�d86 d(XUR ��DUH
UHMHFWHG� DW� OHVV� WKDQ� �� SHU� FHQW� OHYHO� IRU� HYHU\� FRPPRGLW\� SULFH� LQGLFHV�
&ROXPQ� �� DQG� �� UHSRUW� WKH� OLNHOLKRRG� UDWLR� VWDWLVWLFV� IRU� WKH� UHVWULFWLRQV
d86 �� DQG� d(XUR ��� UHVSHFWLYHO\�� 7KH� UHVXOWV� LQGLFDWH� WKDW� ERWK� WKH� GROODU
H[FKDQJH� UDWH� DQG� LQWUD�HXUR� H[FKDQJH� UDWH� IOXFWXDWLRQV� KDYH� VLJQLILFDQW
LPSDFWV�RQ�WKH�YRODWLOLW\�RI�FHUHDOV��SHWUROHXP��DQG�PHWDOV�SULFHV��2Q�WKH�RWKHU
KDQG�� WKH� SULFH� YRODWLOLWLHV� IRU� EHYHUDJHV�� IRRG� DQG� DJULFXOWXUDO� UDZ
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PDWHULDOV�GHSHQG�RQO\�RQ�WKH�YRODWLOLW\�RI�WKH�86�GROODU�6'5�H[FKDQJH�UDWH�
,QWHUHVWLQJO\�� WKH� YRODWLOLW\� RI� IHUWLOL]HU� SULFHV� GRHV� QRW� GHSHQG� RQ� WKH
YRODWLOLW\�RI�WKH�GROODU�6'5�H[FKDQJH�UDWH�RQFH�WKH�YRODWLOLW\�RI�WKH�HXUR���
FXUUHQFLHV�LV�WDNHQ�LQWR�DFFRXQW�

TABLE 7
THE LIKELIHOOD RATIO STATISTICS

FOR THE RESTRICTED AND UNRESTRICTED MODELS

+R��d(XUR � +R��d86 � +R��d86 d(XUR �

%HYHUDJH ���� ����� 
 ����� 

)HUWLOL]HU ������ 
 ������� ������ 


)RRG ���� ����� ����� 

&HUHDOV ���� 
 ����� 
 ����� 


0HWDOV ����� 
 ����� 
 ����� 

3HWUROHXP ������ 
 ������ 
 ������ 

$J��UDZ�PDWHULDOV ���� ���� 

 ���� 



Note * (**) indicates rejection of the null at the 5% (10%) significance level. The
statistic has a chi-square distribution with the degree of freedom equal to the
number of restrictions.

,I� HLWKHU�d86�RU�d(XUR� DUH� IRXQG� WR�EH� LQVLJQLILFDQWO\�GLIIHUHQW� IURP�]HUR�
WKH�DVVRFLDWHG�H[FKDQJH�UDWH�YRODWLOLW\�YDULDEOH�LV�GURSSHG�ZKHQ�HVWLPDWLQJ
WKH�ILQDO�VSHFLILFDWLRQ�IRU�����UHSRUWHG�EHORZ��%DVHG�RQ�WKH�OLNHOLKRRG�UDWLR
WHVWV�LQ�7DEOH����DQG�LQ�RUGHU�WR�FRQVHUYH�VSDFH���D�*$5&+�PRGHO�ZLWK��L�
ERWK� YDUBXV� DQG� YDUBHXUR�� �LL�� YDUBXV� DORQH�� RU� �LLL�� YDUBHXUR� DORQH�ZDV
UHSRUWHG�LQ�7DEOH���IRU�HDFK�FRPPRGLW\�JURXS��7KH�FKDUDFWHUL]DWLRQV�RI�WKH
PHDQV�RI�WKH�YDULRXV�SULFH�SURFHVVHV�>LQ�����RU������SOXV����@�UHPDLQ�VLPLODU
WR� WKRVH� LQ�7DEOH����7KH� W�VWDWLVWLFV�RQ�d86�DQG�RU�d(XUR²WKH�FRHIILFLHQWV
RQ� WKH� GROODU�6'5� DQG� HXUR� H[FKDQJH� UDWH� YRODWLOLW\� PHDVXUHV�
UHVSHFWLYHO\²DUH�VWDWLVWLFDOO\�GLIIHUHQW�IURP�]HUR�DW���SHU�FHQW�VLJQLILFDQFH
OHYHO� IRU� HYHU\� SULFH� VHULHV� H[FHSW� IRU� WKH�SULFH� VHULHV� RI� DJULFXOWXUDO� UDZ
PDWHULDOV��ZKLFK�LV�RQO\�DW�WKH����SHU�FHQW�VLJQLILFDQFH�OHYHO��0RUHRYHU��WKH
VL]H�DQG�VLJQ�RI�WKH�HVWLPDWHG�d86�DQG�RU�d(XUR�SDUDPHWHUV�LQGLFDWH�KRZ�WKH
QRPLQDO� H[FKDQJH� UDWH� IOXFWXDWLRQV� DIIHFW� WKH� FRPPRGLW\� SULFH� YRODWLOLW\�
6LQFH�d86� DQG�d(XUR� DUH� VLJQLILFDQWO\� SRVLWLYH�� WKHUH� LV� HYLGHQFH� WKDW� WKH
YRODWLOLW\� RI� QRPLQDO� H[FKDQJH� UDWHV� KDYH�EHHQ� SRVLWLYHO\� DVVRFLDWHG�ZLWK
WKH�YRODWLOLW\�RI�UHDO�FRPPRGLW\�SULFHV�

)RU�IRXU�FRPPRGLW\�JURXSV²FHUHDOV�� IHUWLOL]HU��PHWDOV�DQG�SHWUROHXP�� WKH
LQWUD�HXUR�H[FKDQJH�UDWH�YRODWLOLW\�KDV�KDG�VWDWLVWLFDOO\�VLJQLILFDQW��SRVLWLYH
HIIHFWV�RQ�SULFH�YRODWLOLW\��,QWHUHVWLQJO\��WKH�FRQGLWLRQDO�YRODWLOLW\�RI�WKH
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TABLE 8
ACCOUNTING FOR EXCHANGE RATE FLUCTUATIONS

IN THE GARCH(1,1) MODEL

d����� d86 d(XUR a b
%HYHUDJHV ����

������
����

������


����

������
����

�������

GORJ\W ���������HW���ZKHUH �������/��HW eW
������ ������������������������������������

)HUWLOL]HU �����(���
�������

����
�������



����(��
������

����
��������

GORJ\W ��������HW

��������������

)RRG ����
������

����
������



����
������

����
�������

GORJ\W ���������HW��ZKHUH�HW �������/�eW
������������������������������������������������������

&HUHDOV ����
������

����
������



����
������



����
������

����
�������

GORJ\W ���������HW��ZKHUH���������/��HW eW
�������������������������������������������������

0HWDOV ����(���
������

����
������



����
������



����
������

����
�������

ORJ\W �������������
WLPH�HW����������/�HW �������/�eW
������������������������� �������������������������

3HWUROHXP �����(���
������

����
�������



����
������



����
������

����
��������

GORJ\W �������HW�������������/�HW �������/�eW
��������������������������������������������������������

5DZ�PDWHULDOV ����
������

����
������


����
������

����
�������

/RJ\W ������HW������������/�������/
����HW �������/�eW

�������������������������������������������������������������

Note * indicates significant at the 10% significance level.
** indicates significant at the 5% significance level.

UHODWLYH� SULFHV� RI� IHUWLOL]HU� KDV� EHHQ� FORVHO\� DVVRFLDWHG� RQO\� ZLWK� WKH
YRODWLOLW\�RI�WKH�LQWUD�HXUR�QRPLQDO�H[FKDQJH�UDWHV��2Q�WKH�RWKHU�KDQG��ERWK
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WKH� 86� GROODU� DQG� HXUR���� H[FKDQJH� UDWH� YRODWLOLW\� KDV� LQIOXHQFHG� WKH
FRQGLWLRQDO�YRODWLOLW\�RI�WKH�UHODWLYH�SULFHV�RI�FHUHDOV��PHWDOV��DQG�SHWUROHXP
SURGXFWV�� 7KH� UHODWLYH� PDJQLWXGH� RI� LQIOXHQFH� IURP� WKH� WZR� VRXUFHV� RI
H[FKDQJH� UDWH� IOXFWXDWLRQV�� KRZHYHU�� GLIIHUV� DPRQJ� FHUHDOV�� PHWDOV� DQG
SHWUROHXP�SURGXFWV�

9,���$66(66,1*�7+(�(&2120,&�6,*1,),&$1&(�2)�(852
������92/$7,/,7<�21�&2002',7<�35,&(�92/$7,/,7<

$OWKRXJK� WKH� SUHYLRXV� VHFWLRQ� LQGLFDWHV� WKDW� H[FKDQJH� UDWH� YRODWLOLW\
PHDVXUHV� KDYH�� LQ� VRPH� FDVHV�� KDG� VWDWLVWLFDOO\� VLJQLILFDQW� HIIHFWV� RQ
FRPPRGLW\� SULFH� YRODWLOLW\�� RQH� ZRXOG� OLNH� WR� DVVHVV� WKHLU� HFRQRPLF
VLJQLILFDQFH�� )RU� H[DPSOH�� WKH� (8
V� &RPPRQ� $JULFXOWXUDO� 3ROLF\� KDV
RSHUDWHG�D�VHULHV�RI�WDUJHW�DQG�LQWHUYHQWLRQ�SULFHV�DLPHG�DW� WKH�PDUNHW�IRU
FHUHDOV�� 7KXV�� RQH� PLJKW� DVN�� ZKDW� KDV� EHHQ� WKH� LPSDFW� RI� HXUR���
H[FKDQJH� UDWH� RQ� WKH� YRODWLOLW\� RI� FHUHDO� SULFHV"� $UH� WKH� HIIHFWV� ODUJH
HQRXJK� WR� ZDUUDQW� FRQVLGHUDWLRQ� LQ� SROLF\� GLVFXVVLRQV� RYHU� WKH� IXWXUH
LPSDFWV�RI� WKH�HXUR"�7KLV� VHFWLRQ�SURSRVHV� D�PHWKRGRORJ\� IRU� DGGUHVVLQJ
WKLV�TXHVWLRQ�

&RQVLGHU� WKH� *$5&+� PRGHO� IRU� FHUHDO� SULFHV� LQ� 7DEOH� ��� ZKHUH� ERWK
YDUBXV� DQG� YDUBHXUR� DUH� VWDWLVWLFDOO\� VLJQLILFDQW�� )LUVW�� ZH� VDYH� WKH
HVWLPDWHG�FRQGLWLRQDO�YDULDQFH�VHULHV�KW�>VHH����@�IRU�WKH�HVWLPDWHG�*$5&+
PRGHO��1H[W��ZH�FDOFXODWH�WKH�H[WHQW�WR�ZKLFK�YDUBHXURW�FRQWULEXWHV�WR�KW�LQ
HDFK�SHULRG��DVVXPLQJ�WKH�KLVWRULFDO�VHULHV�IRU�YDUBXV�UHPDLQV�XQFKDQJHG���
7KH� LQLWLDO� LPSDFW� RI� YDUBHXURW� RQ� FRQGLWLRQDO� YRODWLOLW\� KW� LQ� ���� HTXDOV
LPSXOVHW d(XUR
YDUBHXURW��7KHVH�LPSXOVHV�DUH�WKHQ�SHUSHWUDWHG�WKURXJK�WKH
$5���� SURFHVV� LQ� WKH� FRQGLWLRQDO� YDULDQFH� HTXDWLRQ� WR� GHWHUPLQH� WKH
FXPXODWLYH� HIIHFW� RQ� WKH� FRQGLWLRQDO� YDULDQFH�� 7KDW� LV�� FXPW�  
 d(XUR
YDUBHXURW����b
FXPW����

)LJXUH��� VKRZV� WKH�FRQGLWLRQDO�YDULDQFH� VHULHV� IRU�FHUHDOV�� DORQJ�ZLWK� WKH
LPSXOVH� DQG� FXP� VHULHV��ZKLFK� VKRZ� WKH� FRQWULEXWLRQ� RI� YDUBHXURW� WR� WKH
FRQGLWLRQDO�YDULDQFH�LQ�HDFK�SHULRG��1RWH�WKDW�WKH�FRQWULEXWLRQ�RI�YDUBHXUR
WR�WKH�FRQGLWLRQDO�YDULDQFH�LQ�FHUHDO�SULFHV� LV�KLJKHU� LQ� WKH�����V�WKURXJK
WKH�HDUO\�����V�WKDQ�LW�LV�LQ�WKH�PLG�����V�DQG�HDUO\�����V�ZKHQ�WKH�HXUR�
��� H[FKDQJH� UDWH� ZDV� OHVV� YRODWLOH�� )LJXUH� �� VKRZV� WKH� LPSXOVH� DQG
FXPXODWLYH� HIIHFWV� RI� YDUBHXURW�� UHVSHFWLYHO\�� DV� SHUFHQWDJHV� RI� WKH
FRQGLWLRQDO�YDULDQFH�LQ�WKH�VDPH�SHULRG��'XULQJ�WKH�����V��IRU�H[DPSOH��WKH
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HXUR���� YRODWLOLW\� H[SODLQV� URXJKO\� ��� SHU� FHQW� LI� ZH� XVH� WKH� FXPW�KW
PHDVXUH��,Q�WKH�����V��WKLV�UDWLR�UDQJHG�IURP�������SHU�FHQW�

FIGURE 5
CONDITIONAL VOLATILITY IN CEREALS GARCH MODEL

 AND CONTRIBUTION OF VAR-EER
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&RQGLWLRQDO�9RODWLOLW\

YDUBHHU�FXPXODWLYH�HIIHFW

YDUBHHU�LPSXOVH

)URP�WKLV�ILJXUH��RQH�PLJKW�FRQFOXGH�WKDW�UHGXFLQJ�HXUR����YRODWLOLW\�IURP
WKH� OHYHOV� VHHQ� LQ� WKH� ����V� WR� ]HUR� PLJKW� EH� H[SHFWHG� WR� UHGXFH� WKH
FRQGLWLRQDO� YRODWLOLW\� RI� FHUHDOV� SULFHV� E\� URXJKO\� ��� SHU� FHQW�� ,I�� RQ� WKH
RWKHU� KDQG�� RQH� FRQVLGHUV� WKH�PRGHVW� YRODWLOLW\� RI� WKH� HXUR���� XQGHU� WKH
(06� LQ� WKH� ODWH� ����V� DQG� HDUO\� ����V�� DV� WKH� EHQFKPDUN�� WKHUH�ZLOO� EH
UDWKHU� OLPLWHG� PDUJLQDO� JDLQV� LQ� WHUPV� RI� UHGXFHG� FHUHDO� SULFH� YRODWLOLW\
ZKHQ�HXUR����LV�UHGXFHG�WR�]HUR²WKH�XOWLPDWH�FRQVHTXHQFH�RI�DGRSWLQJ�D
VLQJOH�FXUUHQF\�LQ�WKH�HXUR����]RQH�
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FIGURE 6
PER CENT CONTRIBUTIONS OF VAR-EER IMPULSE AND CUMULATIVE EFFECTS

TO CONDITIONAL VOLATILITY
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6RPH� UHDGHUV� RI� WKH� LQLWLDO� GUDIW� RI� WKLV� SDSHU� TXHVWLRQHG� ZKHWKHU� WKHUH
PLJKW� EH� UHYHUVH� FDXVDOLW\� LQ� WKH� YRODWLOLW\� UHODWLRQV� GHVFULEHG� LQ� WKH
SUHYLRXV� VHFWLRQ�� ,Q� SDUWLFXODU�� LV� LW� SRVVLEOH� WKDW� HSLVRGHV� RI� KLJKHU
FRPPRGLW\� SULFH� YRODWLOLW\� OHG� WR� JUHDWHU� H[FKDQJH� UDWH� YRODWLOLW\"� )RU
H[DPSOH�� LW� VHHPV� SODXVLEOH� WKDW� KLJKHU� SHWUROHXP� SULFH� YRODWLOLW\� LQ� WKH
HDUO\� ����V� LQGXFHG� D� VKLIW� LQ� H[FKDQJH� UDWH� UHJLPHV� WRZDUG� JUHDWHU
IOH[LELOLW\�

7R�H[SORUH�WKH�UHYHUVH�FDXVDOLW\�LVVXH��ZH�HVWLPDWHG�XQLYDULDWH�WLPH�VHULHV
PRGHOV� IRU� WKH� ORJV� RI� WKH� GROODU�6'5� H[FKDQJH� UDWH� DQG� WKH� HXUR���
H[FKDQJH�UDWH�DOORZLQJ�IRU�*$5&+�HUURU�SURFHVVHV��$V�WKH�H[FKDQJH�UDWH
VHULHV� DUH� FOHDUO\� LQWHJUDWHG� SURFHVVHV� ZKHUH�� E\� GHILQLWLRQ�� r ��� WKLV



��

DPRXQWV�WR�HVWLPDWLQJ�D�'6�PRGHO�ZKHUH�\W� LV�QRZ�WKH�QRPLQDO�H[FKDQJH
UDWH��HLWKHU�WKH�GROODU�6'5�UDWH�RU�WKH�HXUR����UDWH���7KH�LQQRYDWLRQV�LQ�WKH
HUURU�SURFHVV�LQ�����DUH�DVVXPHG�WR�IROORZ�D�*$5&+�SURFHVV�DV�LQ���������

7KH�VHYHQ�FRPPRGLW\�SULFH�YRODWLOLW\�PHDVXUHV�LQ�7DEOH���EHORZ�ZHUH�WKHQ
DGGHG�WR�WKH�*$5&+�HTXDWLRQ�����WR�JHW�

����� KW� d���d�
�YDUBSHWURO���d�
YDUBEHY���«���d�
YDUBPHWDO��aeW�����
bKW�� �

7DEOH� �� FRPSDUHV� WKH� YDOXHV� RI� WKH� ORJ� OLNHOLKRRG� IXQFWLRQV� RI� YDULRXV
VSHFLILFDWLRQV� LQYROYLQJ� VXEVHWV� RI� WKH� VHYHQ� FRPPRGLW\� YRODWLOLW\
PHDVXUHV��6SHFLILFDWLRQ���FRQWDLQV�DOO���FRPPRGLW\�YRODWLOLW\�YDULDEOHV�RQ

TABLE 9A
SIGNS OF COEFFICIENTS AND LOG-LIKELIHOOD FOR VARIOUS

SPECIFICATIONS USING DOLLAR (DLUS_SDR) EXCHANGE RATE AS THE
INDEPENDENT VARIABLE IN THE CONDITIONAL VARIANCE EQUATION

6SHFLILFDWLRQ
9DU�
SHWURO

9DU�
EHY

9DU�
UDZPDW

9DU�
IRRG

9DU�
FHUHDO

9DU�
IHUW

9DU�
PHWDO

/RJ�
OLNHOLKRRG

� � � � � � � � ����

� � � � � � � ����
� � � � � � ����
� � � � � ����
� � � � ����
� � � ����
� � ����

� ����

TABLE 9B
SIGNS OF COEFFICIENTS AND LOG-LIKELIHOOD FOR VARIOUS

SPECIFICATIONS USING THE EURO-11 EXCHANGE RATE (DLNEER_DM)
AS THE INDEPENDENT VARIABLE IN THE CONDITIONAL VARIANCE EQUATION

6SHFLILFDWLRQ
9DU�
SHWURO

9DU�
EHY

9DU�
UDZPDW

9DU�
IRRG

9DU�
FHUHDO

9DU�
IHUW

9DU�
PHWDO

/RJ�
OLNHOLKRRG

� � � � � � � � ����
� � � � � � � ����
� � � � � � ����
� � � � � ����
� � � � ����
� � � ����
� � ����
� ����
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WKH�ULJKW�KDQG�VLGH�RI�WKH�FRQGLWLRQDO�YDULDQFH�HTXDWLRQ��6LQFH�WKHUH�DUH�VR
PDQ\� FRPELQDWLRQV� IRU� WKH� ULJKW�KDQG� VLGH� VSHFLILFDWLRQV�� WKH� WDEOH� RQO\
VKRZV�WKH�UHVXOWV�RI�GURSSLQJ�RQH�YDULDEOH�DW�D� WLPH�IURP�VSHFLILFDWLRQ���
6SHFLILFDWLRQ���LV�WKH�VLPSOH�*$5&+�PRGHO�ZLWK�QR�FRPPRGLW\�YRODWLOLW\
YDULDEOHV�LQ�WKH�FRQGLWLRQDO�YDULDQFH�HTXDWLRQ�IRU�WKH�QRPLQDO�H[FKDQJH�UDWH
VHULHV��7KH�VSHFLILFDWLRQV�LQFOXGLQJ�WKH�FRPPRGLW\�YRODWLOLW\�PHDVXUHV�DUH
JHQHUDOO\� LPSODXVLEOH�� :KLOH� LQGLYLGXDO� FRHIILFLHQWV� DUH� VRPHWLPHV
VLJQLILFDQW� DQG�RWKHU� WLPHV� LQVLJQLILFDQW�� WKH\� RIWHQ� KDYH� D� QHJDWLYH� VLJQ�
7KLV� ZRXOG� LPSO\� WKDW� KLJKHU� FRPPRGLW\� YRODWLOLW\� LV� DVVRFLDWHG� ZLWK
ORZHU��QRW�KLJKHU��H[FKDQJH�UDWH�YRODWLOLW\��7KLV�LV�WKH�RSSRVLWH�RI�WKH�HIIHFW
WKDW� VFHSWLFV� FRQMHFWXUHG� DW� WKH� EHJLQQLQJ� RI� WKLV� VHFWLRQ�� 0RUHRYHU�� WKH
LQFOXVLRQ� RI� FRPPRGLW\� YRODWLOLW\� PHDVXUHV� LQ� HLWKHU� WKH� GROODU� RU� HXUR
H[FKDQJH�UDWH�HTXDWLRQV�LQYDULDEO\�UHGXFHG�WKH�YDOXH�RI�WKH�ORJ�OLNHOLKRRG
IXQFWLRQ����7KLV�VXJJHVWLRQV� WKDW� WKH�VLPSOH�*$5&+�VSHFLILFDWLRQ�IRU� WKH
WZR� QRPLQDO� H[FKDQJH� UDWH� VHULHV�� LJQRULQJ� FRPPRGLW\� SULFH� YRODWLOLW\
PHDVXUHV��SURYLGHV�WKH�EHVW�XQLYDULDWH�VSHFLILFDWLRQ�

9,,, ��&21&/8',1*�5(0$5.6

2XU� HFRQRPHWULF� DQDO\VLV� SURYLGHV� HYLGHQFH� WKDW� HSLVRGHV� RI� LQWHUQDO
VWDELOLW\� RI� H[FKDQJH� UDWHV� DPRQJ� WKH� ��� HXUR� FRXQWULHV� GXULQJ� �������
ZHUH� DVVRFLDWHG� ZLWK� SHULRGV� RI� ORZHU� UHDO� FRPPRGLW\� SULFH� YRODWLOLW\�
-XGJLQJ� IURP� WKH� UHODWLYH� PDJQLWXGHV� RI� WKH� d(XUR� FRHIILFLHQWV� LQ� WKH
*$5&+�VSHFLILFDWLRQV��WKHVH�VWDELOL]LQJ�HIIHFWV�DUH�SDUWLFXODUO\�VLJQLILFDQW
IRU� IHUWLOL]HU�� PHWDOV� DQG� SHWUROHXP�� DQG� WR� D� OHVVHU� GHJUHH�� FHUHDOV�� $
UHDVRQDEOH� LQIHUHQFH�� WKHUHIRUH�� LV� WKDW� WKH� HVWDEOLVKPHQW� RI� WKH� HXUR� RQ
��-DQXDU\������VKRXOG�FRQWULEXWH�WR�UHGXFHG�YRODWLOLW\�RI�ZRUOG�FRPPRGLW\
SULFHV��RWKHU�WKLQJV�HTXDO��7KLV�FRQWULEXWLRQ�ZLOO�SUHVXPDEO\�EH�YHU\�VPDOO
LI�ZH�XVH�WKH�(06�SHULRG�RI�HXUR����VWDELOLW\�DV�RXU�UHIHUHQFH�SRLQW��,I���RQ
WKH�RWKHU�KDQG��ZH�XVH�DV�D�EHQFKPDUN�WKH�����V�ZKHQ�HXUR����H[FKDQJH
UDWH�YRODWLOLW\�ZDV� UHODWLYH�KLJK�� WKH�HIIHFWV�RI� UHGXFLQJ�HXUR����H[FKDQJH
UDWH� YRODWLOLW\� WR� ]HUR� �E\� DGRSWLQJ� D� VLQJOH� FXUUHQF\�� DSSHDU
FRUUHVSRQGLQJO\�ODUJHU�

:KDW� DUH� WKH� PHFKDQLVPV� WKURXJK� ZKLFK� WKLV� VWDELOL]LQJ� LQIOXHQFH
RSHUDWHV"� :H� RIIHU� VRPH� VSHFXODWLYH� DQVZHUV�� 7KH� H[LVWHQFH� RI� (08
LPSOLHV� VPDOOHU�PRQHWDU\� DQG� ILVFDO� VKRFNV� DPRQJ� WKH� HXUR���� FRXQWULHV�
WKHUHE\�UHGXFLQJ�WKH�IOXFWXDWLRQV�RQ�ZRUOG�DJJUHJDWH�GHPDQG�DQG�LQGLUHFWO\
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WKH� GHPDQG� IRU� SULPDU\� FRPPRGLWLHV�� ZKLFK� DUH� LPSRUWDQW� LQWHUPHGLDWH
LQSXWV�LQ�JOREDO�SURGXFWLRQ�

7KLV�SDSHU�KDV�IRFXVHG�RQ� WKH� LPSDFW� WKDW� WKH�HPHUJHQFH�RI� WKH�HXUR�ZLOO
KDYH�RQ�WKH�YRODWLOLW\�RI�ZRUOG�FRPPRGLW\�SULFHV��7KH�UHYHUVH�TXHVWLRQ�PD\
DOVR� EH� ZRUWK� SXUVLQJ� LQ� IXWXUH� UHVHDUFK�� :KDW� LPSDFW� DUH� SHULRGLF
FRPPRGLW\� SULFH� VKRFNV� OLNHO\� WR� KDYH� RQ� WKH� VXVWDLQDELOLW\� RI� WKH� HXUR
V\VWHP"� $UH� HXUR� FRXQWULHV� JRLQJ� WR� EH� PRUH� RU� OHVV� VXVFHSWLEOH� WR
FRPPRGLW\�SULFH�VKRFNV�DV�PHPEHUV�RI�WKH�HXUR�]RQH�WKDQ�WKH\�ZRXOG�KDYH
EHHQ�XQGHU�PRUH�IOH[LEOH�H[FKDQJH�UDWH�DUUDQJHPHQWV"�,I�FRXQWULHV�JLYH�XS
WKH� IOH[LELOLW\� RI� UHVSRQGLQJ� WR� H[WHUQDO� FRPPRGLW\� SULFH� VKRFNV� E\
DGMXVWLQJ�WKHLU�H[FKDQJH�UDWHV��ZLOO�WKH�XQHPSOR\PHQW�FRVWV�RI�DGMXVWLQJ�WR
WKHVH� VKRFNV� ULVH� IRU� FRXQWULHV� LQ� WKH� HXUR� ]RQH"� 6RPH� LQGLFDWLRQ� RI� WKH
OLNHO\� PDJQLWXGH� RI� VXFK� VKRFNV� IRU� LQWUD�HXUR� ]RQH� DGMXVWPHQW� FRXOG
SUHVXPDEO\� EH� JOHDQHG� IURP� WKH� FRPPRGLW\� WUDGH� �RLO� DQG� QRQ�RLO�
FRPSRVLWLRQ� RI� H[SRUWV� DQG� LPSRUWV� RI� HXUR� ]RQH� DQG� QRQ�HXUR� ]RQH
FRXQWULHV�� ,W� ZRXOG� EH� LQWHUHVWLQJ� WR� DVVHVV� WKH� LPSOLFDWLRQV� RI� SHULRGLF
FRPPRGLW\�SULFH�VKRFNV�IRU�ILVFDO�WUDQVIHUV�ZLWKLQ�WKH�(8��7KHUH�PD\�DOVR
EH�GLUHFW�LPSOLFDWLRQV�IRU�WKH�LQWUD�(8�IORZV�RI�FRPPRGLWLHV�DQG�ILQDQFLDO
VXSSRUW�XQGHU�WKH�&$3�

7KH� ILQGLQJV� RI� WKLV� VWXG\� DUH� LPSRUWDQW� IRU� WKH� RQ�JRLQJ� GHEDWH� RQ� WKH
GHVLUDELOLW\�RI�DOWHUQDWLYH�H[FKDQJH�V\VWHPV��2QH�RI�WKH�PDLQ�UHDVRQV�ZK\
HFRQRPLVWV� FDUH� DERXW� WKH� UHJLPH�GHSHQGHQW� EHKDYLRXU� RI� UHDO
PDFURHFRQRPLF� YDULDEOHV� LV� GXH� WR� WKH� VR�FDOOHG� VRFLDO� LQHIILFLHQF\
DVVRFLDWHG� ZLWK� WKH� IORDWLQJ� H[FKDQJH� UDWHV� �+DOOZRRG� DQG� 0DF'RQDOG
������� ,I� WKHUH� DUH� QRPLQDO� ULJLGLWLHV� LQ� JRRGV� SULFHV�� QRPLQDO� H[FKDQJH
UDWH� FKDQJHV� OHDG� WR� FKDQJHV� LQ� UHDO� H[FKDQJH� UDWHV��0RUHRYHU�� LI� JRRGV
ZLWK� GLIIHUHQW� XQGHUO\LQJ� PDUNHW� VWUXFWXUHV� DGMXVW� WR� H[FKDQJH� UDWHV
FKDQJHV� GLIIHUHQWO\�� WKH� UHODWLYH� SULFHV� RI� WZR� WUDGHG� JRRGV� ZLOO� DOVR
FKDQJH�� 6XFK� FKDQJHV� PD\� UHVXOW� LQ� LQHIILFLHQW� DOORFDWLRQ� RI� JRRGV� DQG
VHUYLFHV�

127(6

��7KH�HOHYHQ�FRXQWULHV�LQ�WKH�(XURSHDQ�0RQHWDU\�6\VWHP�WKDW�KDYH�DGRSWHG�WKH�HXUR�DUH
$XVWULD��%HOJLXP��)LQODQG��)UDQFH��*HUPDQ\��,UHODQG�� ,WDO\��/X[HPERXUJ��1HWKHUODQGV�
3RUWXJDO��DQG�6SDLQ�
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��$W� WKH� KLJKO\� DJJUHJDWHG� RQH�GLJLW� OHYHO�� WKH� 6,7&� FDWHJRULHV� ���� LQFOXGH� SULPDU\
FRPPRGLWLHV��ZKLOH�FDWHJRULHV�����DUH�LQWHUPHGLDWH�DQG�ILQDO�PDQXIDFWXUHG�JRRGV�

��6HH��H�J���5HLQKDUW�DQG�:LFNKDP��������DQG�WKH�UHIHUHQFHV�WKHUHLQ�

��6HH��H�J���%HFNHUPDQ�DQG�-HQNLQVRQ���������+DPLOWRQ��������DQG�5HLQKDUW��������

��%RUHQV]WHLQ�DQG�5HLQKDUW�������������XVH�DQ�,0)�LQGH[�RI� WKH�UHDO�H[FKDQJH�UDWH�RI
WKH� 8QLWHG� 6WDWHV� UHODWLYH� WR� RWKHU� LQGXVWULDO� FRXQWULHV�� ,W� LV� EDVHG� RQ� YDOXH� DGGHG
GHIODWRUV�LQ�PDQXIDFWXULQJ�

��:H�NQRZ�RI�QR�OLWHUDWXUH�WKDW�FRQVLGHUHG�WKH�LPSDFW�RI�H[FKDQJH�UDWH�XQFHUWDLQW\�RQ
H[SRUWV�DQG�LPSRUWV�RI�FRPPRGLW\�WUDGH�LQ�LVRODWLRQ�

��6HH� 'H� *UDXZH� ������� DQG� 6]DV]� ������� IRU� LQVWLWXWLRQDO� GHWDLOV� DQG� KLVWRULFDO
FRQWH[W�

��7KH�86�GROODU�6'5�H[FKDQJH�UDWH��DV�ZHOO�DV�WKH�QRPLQDO�H[FKDQJH�UDWHV�RI�WKH�RWKHU
��� HXUR� FRXQWULHV� DJDLQVW� WKH� 'HXWVFKH� PDUN�� ZHUH� REWDLQHG� IURP� WKH� ,QWHUQDWLRQDO
)LQDQFLDO�6WDWLVWLFV��OLQH�UI��WKH�SHULRG�DYHUDJH�H[FKDQJH�UDWH��

��
%HJLQQLQJ�LQ���-DQXDU\�������WKH�6'5�YDOXDWLRQ�EDVNHW�FRQVLVWV�RI�WKH�FXUUHQFLHV�RI
WKH� ILYH�PHPEHUV� KDYLQJ� WKH� ODUJHVW� H[SRUWV� RI� JRRGV� DQG� VHUYLFHV� GXULQJ� WKH� SHULRG
�������«
��,)6�)HE��������[L�

���*LYHQ�H[FKDQJH�UDWHV�DV�RI���-DQXDU\�������WKH�SHUFHQWDJH��YDOXH��ZHLJKWV�ZHUH����
������������DQG����SHU�FHQW��UHVSHFWLYHO\�

���1RWH� WKDW� UHGXFWLRQV� LQ� WKH� SHULRG�WR�SHULRG� SHU� FHQW� FKDQJHV� LQ� WKH� ELODWHUDO� FURVV
UDWH�EHWZHHQ�*HUPDQ\�DQG�)UDQFH��VD\��PD\�RU�PD\�QRW�SURGXFH�D�UHGXFWLRQ�LQ�YDUBXV�

���([DPLQLQJ�)LJXUH����ZH�QRWHG�WKDW�WKH�VWHUOLQJ�FULVLV�LQ�WKH�ODWH�����V�GRHV�QRW�VKRZ
XS��7KLV�LV�EHFDXVH�GROODU�6'5�UDWH�ZDV�IL[HG�GXULQJ�WKLV�SHULRG���7KH�UHGHILQLWLRQ�RI�WKH
6'5� LQ� WHUPV�RI�D�EDVNHW�RI�FXUUHQFLHV�ZDV� LQWURGXFHG� LQ� -XO\������DIWHU� WKH�%UHWWRQ
:RRGV�IL[HG�H[FKDQJH�UDWH�FRPPLWPHQW�FROODSVHG�

���7KH�ZHLJKWV� DUH� FRQVWUXFWHG� E\� WDNLQJ� WKH� DYHUDJH� RI� WKH� UDWLR� RI� HDFK� LQGLYLGXDO
FRXQWU\
V� H[SRUWV� SOXV� LPSRUWV� RYHU� WKH� WRWDO� VXP� RI� WUDGH� LQ� WKH� HXUR� ]RQH� RYHU� WKH
SHULRG� RI� �������� ZKHQ� WKH� WUDGH� GDWD� DUH� DYDLODEOH�� 7KH� HIIHFWLYH� H[FKDQJH� UDWH
FDOFXODWHG�XVLQJ�*'3�ZHLJKWV�LV�TXLWH�VLPLODU�WR�WKH�LQGH[�XVHG�KHUH�

���7KH�089�VHULHV�LV�REWDLQHG�IURP�WKH�,0)�FRPPRGLW\�SULFH�GDWDEDVH��6RPH�RI�WKHVH
H[SRUWV�DUH�IORZV�DPRQJ�LQGXVWULDO�FRXQWULHV��VRPH�DUH�H[SRUWV�WR�GHYHORSLQJ�FRXQWULHV�
+HQFH��WKH�089�LV�QRW�D�SHUIHFW�PHDVXUH�RI�WKH�XQLW�YDOXH�RI�PDQXIDFWXULQJ�H[SRUWV�WR
�RQO\�� GHYHORSLQJ� FRXQWULHV�� %\� WKH� VDPH� WRNHQ�� VRPH� LQGXVWULDO� FRXQWULHV� H[SRUW
SULPDU\�FRPPRGLWLHV��,W�LV�ULVN\��WKHUHIRUH��WR�LQWHUSUHW�WKH�UHODWLYH�SULFH�RI�FRPPRGLWLHV
�LQ�WHUPV�RI�WKH�089��DV�D�PHDVXUH�RI�DQ\�FRXQWU\
V�WHUPV�RI�WUDGH���5DWKHU�WKH�UHODWLYH
SULFH� RI� SULPDU\� FRPPRGLWLHV� LQ� WHUPV� RI� PDQXIDFWXUHV� VKRXOG� EH� YLHZHG� DV� D� NH\
UHODWLYH�SULFH�LQ�WKH�ZRUOG�PDFURHFRQRP\�

���8VLQJ� WKHLU� UH�FRQVWUXFWHG�SULFH� LQGH[� WR� HVWLPDWH� WKH� WLPH� WUHQG�PRGHO��*ULOOL� DQG
<DQJ� ������� IRXQG� HYLGHQFH� VXSSRUWLQJ� WKH� 36� K\SRWKHVLV�� &XGGLQJWRQ� DQG� 8U]~D
������� LQWURGXFHG� WKH� XQLW� URRW� LVVXH� LQWR� WKH� 36� GHEDWH�� 7KHLU� VWDWLVWLFDO� DQDO\VLV
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FRQFOXGHG� WKDW� WKHUH� ZDV� QR� VHFXODU� GRZQZDUG� WUHQG� LQ� WKH� *<� LQGH[� UHJDUGOHVV� RI
ZKHWKHU� WKH� '6� RU� 76� PRGHO� LV� XVHG�� +RZHYHU�� WKHLU� UHVXOWV� FUXFLDOO\� UHO\� RQ� WKH
VSHFLILFDWLRQ� RI� D� FKDQJH� LQ� WKH�PHDQ� RFFXUUHG� LQ� ������ 3HUURQ� ������� XVHG� 
DGGLWLYH
RXWOLHU
�PHWKRG�WR�GHDO�ZLWK�WKH�VWUXFWXUDO�EUHDN�LQ���������DQG�DJDLQ�UHMHFWHG�WKH�XQLW
URRW�K\SRWKHVLV��&XGGLQJWRQ��������FRQVLGHUHG����LQGLYLGXDO�FRPPRGLWLHV�DQG�IRXQG���
RI�WKHP�WR�EH�WUHQG�VWDWLRQDU\��ZKHUHDV�WKH�RWKHU����ZHUH�GLIIHUHQFH�VWDWLRQDU\�

���6LQFH�XW� LV� VKRZQ� WR�EH�KHWHURVNHGDVWLF� ODWHU� LQ� WKH� VWXG\��3KLOOLSV�3HUURQ�XQLW� URRW
WHVW�LV�PRUH�DSSURSULDWH�WKDQ�WKH�DXJPHQWHG�'LFNH\�)XOOHU�WHVW�

���7R� REWDLQ� WKLV� HTXDWLRQ�� PXOWLSO\� ���� E\� ���r/�� WR� JHW�

WWW
WLPH\\ zbrrrbar +-++--=

-


���ORJ@��>�ORJ
�

�

���6HH�(QGHUV��������&KDSWHU����IRU�GHWDLOHG�GLVFXVVLRQ�RI�WKH�*76�PHWKRG�

���%HFDXVH� LW� LV� ZHOO� NQRZQ� WKDW� XQLW� URRW� WHVWV� KDYH� ORZ� SRZHU�� ZH� WULHG� GLIIHUHQW
VSHFLILFDWLRQV�RI� WKH� WUHQG�HTXDWLRQ�ZKHQ�HVWLPDWLQJ� WKH�*$5&+�HTXDWLRQV��2XU� ILQDO
UHVXOWV�GR�QRW�DSSHDU�WR�EH�SDUWLFXODUO\�VHQVLWLYH�WR�WKH�GHWUHQGLQJ�PHWKRGV�XVHG�

���7KH�LQFOXVLRQ�RI�ODJJHG�FRQGLWLRQDO�YDULDQFHV�GLVWLQJXLVKHV�WKH�*$5&+�PRGHO�IURP
(QJOH
V� ������� $5&+� PRGHO�� DQG� PLJKW� EH� PRWLYDWHG� DV� FDSWXULQJ� VRPH� VRUW� RI
DGDSWLYH� OHDUQLQJ� PHFKDQLVP�� 7KH� *$5&+� VSHFLILFDWLRQ� LV� PRUH� SDUVLPRQLRXV� DQG
HQWDLOV�IHZHU�FRHIILFLHQW�UHVWULFWLRQV�WKDQ�WKH�$5&+�PRGHO�

���*LYHQ� WKDW� WKH� FRUUHODWLRQ� EHWZHHQ�YDUBXV� DQG�YDUBHXUR� LQ� WKH� GDWD� LV� RQO\� ������
WKLV�VHHPV�XQREMHFWLRQDEOH�

���1RWH�WKDW�LW�LV� WKHRUHWLFDOO\�SRVVLEOH� IRU� WKH�YDOXH�RI� WKH�ORJ�OLNHOLKRRG�WR�IDOO�ZKHQ
DGGLWLRQDO�WHUPV�DUH�DGGHG�WR�WKH�FRQGLWLRQDO�YDULDQFH�HTXDWLRQ��7KLV�RFFXUV�LQ�VLWXDWLRQV
ZKHQ�WKH�FRHIILFLHQW�RQ�VRPH�RI�WKH�H[RJHQRXV�GHWHUPLQDQWV�RI�WKH�FRQGLWLRQDO�YDULDQFH
DUH�QHJDWLYH�
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5()(5(1&(6

%D[WHU��0�� �������� 
%XVLQHVV� F\FOHV�� VW\OL]HG� IDFWV�� DQG� WKH� H[FKDQJH� UDWH
UHJLPH��(YLGHQFH�IURP�WKH�8QLWHG�6WDWHV
��5RFKHVWHU�&HQWHU�IRU�(FRQRPLF
5HVHDUFK�:RUNLQJ�3DSHU��1R������

%D[WHU��0��DQG�$��&��6WRFNPDQ���������
%XVLQHVV�F\FOHV�DQG�WKH�H[FKDQJH
UDWH�UHJLPH��VRPH�LQWHUQDWLRQDO�HYLGHQFH
��-RXUQDO�RI�0RQHWDU\�(FRQRPLFV�
������������

%HFNHUPDQ�� :�� DQG� 7�� -HQNLQVRQ� �������� 
:KDW� VWRSSHG� WKH� LQIODWLRQ"
8QHPSOR\PHQW�RU�FRPPRGLW\�SULFHV"
�(FRQRPLF�-RXUQDO������������

%ROOHUVOHY�� 7�� �������� *HQHUDOL]HG� DXWRUHJUHVVLYH� FRQGLWLRQDO
KHWHURVNHGDVWLFLW\��-RXUQDO�RI�(FRQRPHWULFV�������������

%RUHQV]WHLQ��(��DQG�&��5HLQKDUW���������
7KH�PDFURHFRQRPLF�GHWHUPLQDQWV
RI�FRPPRGLW\�SULFHV
��,0)�6WDII�3DSHUV����������-XQH����������

%XL��1�� DQG� -�� 3LSSHQJHU� �������� 
&RPPRGLW\� SULFHV�� H[FKDQJH� UDWHV� DQG
WKHLU�UHODWLYH�YRODWLOLW\
��-RXUQDO�RI�,QWHUQDWLRQDO�0RQH\�DQG�)LQDQFH�������
���

&DVKLQ��3���+��/LDQJ��DQG�-��0F'HUPRWW���������
+RZ�SHUVLVWHQW�DUH�VKRFNV
WR�ZRUOG�FRPPRGLW\�SULFHV"
�,0)�:RUNLQJ�3DSHU�:3���������IRUWKFRPLQJ
LQ�,0)�6WDII�3DSHUV��

&XGGLQJWRQ�� -�� 7�� �������� 
/RQJ�UXQ� WUHQGV� LQ� ��� SULPDU\� FRPPRGLW\
SULFHV��$�GLVDJJUHJDWHG�ORRN�DW�WKH�3UHELVFK�6LQJHU�K\SRWKHVLV
��-RXUQDO�RI
'HYHORSPHQW�(FRQRPLFV�������������

&XGGLQJWRQ��-��7��DQG�+��/LDQJ���������
&RPPRGLW\�SULFH�YRODWLOLW\�DFURVV
H[FKDQJH�UHJLPHV
��*HRUJHWRZQ�:RUNLQJ�3DSHU�1R��������

&XGGLQJWRQ�� -�� 7�� DQG�&��0�� 8U]~D� �������� 
7UHQG� DQG� F\FOHV� LQ� WKH� QHW
EDUWHU�WHUPV�RI�WUDGH��$�QHZ�DSSURDFK
��(FRQRPLF�-RXUQDO�������������

'H�*UDXZH��3����������7KH�(FRQRPLFV�RI�0RQHWDU\�,QWHJUDWLRQ���QG�HGLWLRQ�
1HZ�<RUN��2[IRUG�8QLYHUVLW\�3UHVV�

'LQDQ�� '�� �������� (YHU� &ORVHU� 8QLRQ"� %RXOGHU�� &2�� /\QQH� 5LHQQHU
3XEOLVKHUV�

'RUQEXVFK��5����������
3ROLF\�DQG�SHUIRUPDQFH�OLQNV�EHWZHHQ�/'&�GHEWRUV
DQG�LQGXVWULDO�QDWLRQV
��%URRNLQJV�3DSHUV�RQ�(FRQRPLF�$FWLYLW\������������
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(QGHUV�� :�� �������� $SSOLHG� (FRQRPHWULF� 7LPH� 6HULHV�� 1HZ� <RUN�� -RKQ
:LOH\�	�6RQV�

(QJOH�� 5�� 5�� �������� 
$XWRUHJUHVVLYH� FRQGLWLRQDO� KHWHURVNHGDVWLFLW\� ZLWK
HVWLPDWHV�RI�WKH�YDULDQFH�RI�8QLWHG�.LQJGRP�LQIODWLRQ
��(FRQRPHWULFD�����
���������

)ORRG��5��5��DQG�$��.��5RVH� �������� 
([FKDQJH� UDWHV��$�YLUWXDO�TXHVW� IRU
IXQGDPHQWDOV
��-RXUQDO�RI�0RQHWDU\�(FRQRPLFV�����������

)UDQNHO�� -�� �������� 
([SHFWDWLRQV� DQG� FRPPRGLW\� SULFH� G\QDPLFV�� 7KH
RYHUVKRRWLQJ�PRGHO
��$PHULFDQ�$JULFXOWXUDO�(FRQRPLFV��0D\��������

*LOEHUW�� &�� /�� �������� 
7KH� LPSDFW� RI� H[FKDQJH� UDWHV� DQG� GHYHORSLQJ
FRXQWU\�GHEW�RQ�FRPPRGLW\�SULFHV
��(FRQRPLF�-RXUQDO������6HSW�����������

*ULOOL�� (�� 5�� DQG� 0�� &�� <DQJ� �������� 
3ULPDU\� FRPPRGLW\� SULFHV�
PDQXIDFWXUHG� JRRGV� SULFHV�� DQG� WHUPV� RI� WUDGH� RI� GHYHORSLQJ� FRXQWULHV�
:KDW�WKH�ORQJ�UXQ�VKRZV
��:RUOG�%DQN�(FRQRPLF�5HYLHZ����������

+DOOZRRG�� &�� 3�� DQG� 5�� 0DF'RQDOG� �������� ,QWHUQDWLRQDO� 0RQH\� DQG
)LQDQFH��2[IRUG��8.�DQG�&DPEULGJH��86$��%ODFNZHOO�3XEOLVKHUV�

+DPLOWRQ�� -��'�� �������� 
2LO� DQG� WKH�PDFURHFRQRP\� VLQFH�:RUOG�:DU� ,,
�
7KH�-RXUQDO�RI�3ROLWLFDO�(FRQRP\�����������������

,0)��,QWHUQDWLRQDO�0RQHWDU\�)XQG����������,0)������$QQXDO�5HSRUW������
:DVKLQJWRQ��'&��,0)�

0XVVD��0�� �������� 
1RPLQDO� H[FKDQJH� UDJH� UHJLPHV� DQG� WKH� EHKDYLRU� RI
UHDO� H[FKDQJH� UDWHV�� (YLGHQFH� DQG� LPSOLFDWLRQV
�� &DUQHJLH�5RFKHVWHU
&RQIHUHQFH�6HULHV�RQ�3XEOLF�3ROLF\��������������

3HUURQ��3���������� 
7HVWLQJ�IRU�D�XQLW�URRW�LQ�D�WLPH�VHULHV�ZLWK�D�FKDQJLQJ
PHDQ
��-RXUQDO�RI�%XVLQHVV�DQG�(FRQRPLF�6WDWLVWLFV������������

3UHELVFK��5����������7KH�(FRQRPLF�'HYHORSPHQW�RI�/DWLQ�$PHULFD�DQG�LWV
3ULQFLSDO�3UREOHPV��/DNHV�6XFFHVV��8QLWHG�1DWLRQV�

5DGHW]NL��0DULDQ� ��������$�*XLGH� WR�3ULPDU\�&RPPRGLWLHV� LQ� WKH�:RUOG
(FRQRP\��2[IRUG��8.��%DVLO�%ODFNZHOO�/WG�

5HLQKDUW�� &�� 0�� �������� 
)LVFDO� SROLF\�� WKH� UHDO� H[FKDQJH� UDWH�� DQG
FRPPRGLW\�SULFHV
��,0)�6WDII�3DSHUV�����������������

5HLQKDUW�� &�� 0� DQG� 3�� :LFNKDP� �������� 
&RPPRGLW\� SULFHV�� &\FOLFDO
ZHDNQHVV�RU�VHFXODU�GHFOLQH"
�,0)�6WDII�3DSHUV��������������
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5RJHUV��-��+�� �������� 
5HDO�VKRFNV�DQG�UHDO�H[FKDQJH� UDWHV� LQ� UHDOO\� ORQJ�
WHUP� GDWD
�� ,QWHUQDWLRQDO� )LQDQFH� 'LVFXVVLRQ� 3DSHUV�� 1R�� ����� %RDUG� RI
*RYHUQRUV�RI�WKH�)HGHUDO�5HVHUYH�6\VWHP�

6LQJHU�� +�� �������� 
7KH� GLVWULEXWLRQV� RI� JDLQV� EHWZHHQ� LQYHVWLQJ� DQG
ERUURZLQJ�FRXQWULHV
�$PHULFDQ�(FRQRPLF�5HYLHZ��3DSHUV�DQG�3URFHHGLQJV�
�����������

6]DV]��$QGUH���������7KH�5RDG�WR�0RQHWDU\�8QLRQ��1HZ�<RUN��6W��0DUWLQV
3UHVV�

:RUOG� %DQN� �������� *OREDO� (FRQRPLF� 3URVSHFWV� DQG� WKH� 'HYHORSLQJ
&RXQWULHV��:DVKLQJWRQ��'&��:RUOG�%DQN�


