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Abstract 

7KLV�SDSHU�SURYLGHV�HYLGHQFH�RQ�WKH�HIIHFWV�RI�GROODUL]DWLRQ�RQ�WKH�YRODWLOLW\�RI�QRP-
LQDO�DQG�UHDO�*KDQD�FHGL�8�6��GROODU�H[FKDQJH�UDWH�IRU�WKH�SHULRG�-DQXDU\������WR�
0DUFK������XVLQJ�H[SRQHQWLDO�*HQHUDOL]HG�$XWRUHJUHVVLYH�&RQGLWLRQDO�+HWHURVNH-
dasticity (E-Garch) model. The results provide evidence of a positive impact of 
GROODUL]DWLRQ�RQ�WKH�YRODWLOLW\�RI�QRPLQDO�ELODWHUDO�*+6�86'�H[FKDQJH�UDWHV��7KLV�
VXJJHVWV�WKDW�DV�WKH�GHPDQG�IRU�8�6��GROODUV�EHFRPHV�PRUH�H[WHQVLYH��WKH�FHGL�GROODU�
H[FKDQJH�UDWH�EHFRPHV�PRUH�YRODWLOH�DQG�XQVWDEOH��7KH�DV\PPHWU\�SDUDPHWHU�LP-
plies that a positive shock in the underlying error term has the same effect as a nega-
WLYH�VKRFN�RI�WKH�VDPH�PDJQLWXGH�RQ�WKH�YRODWLOLW\�IXQFWLRQ�RI�WKH�ELODWHUDO�H[FKDQJH�
UDWHV��$GGUHVVLQJ�WKH�LQFUHDVLQJ�GROODUL]DWLRQ�RI�WKH�*KDQDLDQ�HFRQRP\�ZRXOG�EH�DQ�
DSSURSULDWH�SROLF\�WR�VWDELOLVH�WKH�FHGL�����
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1. Introduction

0DMRU�ÀXFWXDWLRQV�DVVRFLDWHG�ZLWK�H[FKDQJH�UDWHV�FRQWLQXH�WR�EH�D�FRQFHUQ�IRU�DF-
DGHPLFV��¿QDQFLDO�DQDO\VWV��DQG�SROLF\�PDNHUV�GXH�WR�LWV�LPSRUWDQFH�IRU�PDFURHFR-
QRPLF�PDQDJHPHQW��6XFK�GHYHORSPHQWV� LQ� WKH�IRUHLJQ�H[FKDQJH�PDUNHW�KROG� LP-
SOLFDWLRQV�IRU�WKH�ZHOIDUH�RI�KRXVHKROGV��¿UPV¶�SUR¿WDELOLW\��SULFH�VWDELOLW\��DQG�WKH�
VXVFHSWLELOLW\�RI�WKH�JHQHUDO�HFRQRP\��/L]RQGR�DQG�0RQWLHO��������3LQG\FN��������
7RZELQ�DQG�:HEHU��������6HW]HU���������7KH�LPSOLFDWLRQV�RI�H[FKDQJH�UDWH�PRYH-
PHQWV�IRU�VHFXULW\�YDOXDWLRQ��LQYHVWPHQW�DQDO\VLV��SUR¿WDELOLW\��DQG�ULVN�PDQDJHPHQW�
DUH�HQRUPRXV��,Q�DGGLWLRQ��H[FKDQJH�UDWH�G\QDPLFV�SOD\�D�VLJQL¿FDQW�UROH�LQ�LQWHU-
QDWLRQDO� WUDGH� DQG� WKH� GHJUHH� RI� H[WHUQDO� VHFWRU� FRPSHWLWLYHQHVV� RI� WKH� HFRQRP\��
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'HSUHFLDWLRQ�RI�WKH�GRPHVWLF�FXUUHQF\�KDV�VRPH�LPSOLFDWLRQV�IRU�WKH�SDWK�RI�¿VFDO�
SRVLWLRQ�DQG�WKH�WUDGH�EDODQFH��5DSLG�GHSUHFLDWLRQ�LQFUHDVHV�WKH�EXUGHQ�RI�VHUYLFLQJ�
H[WHUQDO�GHEW��QHFHVVLWDWLQJ�LVVXDQFH�RI�QHZ�GHEW��ZKLFK�IXUWKHU�LQFUHDVHV�WKH�EXUGHQ�
RI�IXWXUH�GHEW�VHUYLFLQJ��7LOOH���������$OVR��IRU�FHUWDLQ�YDOXHV�RI�SK\VLFDO�TXDQWLWLHV�
�YROXPH��RI� LPSRUWV�DQG�H[SRUWV��GHSUHFLDWLRQ�RI� WKH�GRPHVWLF�FXUUHQF\� LQFUHDVHV�
WKH�YDOXH�RI� LPSRUWV�PHDVXUHG� LQ�GRPHVWLF�FXUUHQF\�XQLWV�RYHU�H[SRUWV�� ,I� LPSRUW�
GHPDQG�DQG�H[SRUW�VXSSO\�HODVWLFLW\�DUH�VXI¿FLHQWO\�ORZ��WKHQ�WKLV�HIIHFW�LV�OLNHO\�WR�
GRPLQDWH�WKH�GHPDQG�DQG�VZLWFKLQJ�HIIHFW�WKDW�FXUUHQF\�GHSUHFLDWLRQ�LV�H[SHFWHG�WR�
FDXVH�LQ�RUGHU�WR�UHVWRUH�HTXLOLEULXP�LQ�WKH�WUDGH�SRVLWLRQ��*LRYDQQLQL��������&KRZ-
GKXU\��������0F.HQ]LH�DQG�%URRNV��������'HOO¶$ULFFLD��������0F.HQ]LH���������

$�PDMRU�FKDOOHQJH�LQ�*KDQD�VLQFH�WKH�DGRSWLRQ�RI�ÀH[LEOH�H[FKDQJH�UDWH�UHJLPH�
LQ������KDV�EHHQ�WKH�SHUVLVWHQW�GHSUHFLDWLRQ�RI�WKH�*KDQDLDQ�FHGL�DJDLQVW�PRVW�RI�WKH�
major international currencies. The cedi, which at the time of the most recent rede-
QRPLQDWLRQ�LQ�-XO\������ZDV�H[FKDQJHG�DW�OHVV�WKDQ�*+������IRU�86������KDV�H[SH-
ULHQFHG�D�FRQWLQXRXV�GRZQZDUG�WUHQG��UHDFKLQJ�*+������86������LQ�������2YHU�WKH�
¿UVW�QLQH�PRQWKV�RI�������WKH�LQWHU�EDQN�H[FKDQJH�UDWH�PDUNHW�UHFRUGHG�D�GHSUHFLD-
WLRQ�RI�������SHU�FHQW�DJDLQVW�WKH�86�GROODU��FRPSDUHG�WR�D�GHSUHFLDWLRQ�RI������SHU�
cent recorded during the corresponding period in 2013 (Terkper, 2014). according to 
7HUNSHU���������WKH�*KDQD�FHGL�DOVR�GHSUHFLDWHG�E\�������SHU�FHQW�DQG�������SHU�FHQW�
against the pound sterling and the Euro, respectively in the same period, and that 
FRPSDUHG�ZLWK�������SHU�FHQW�DQG�������SHU�FHQW�GHSUHFLDWLRQV�UHVSHFWLYHO\��DJDLQVW�
WKRVH�FXUUHQFLHV�DW�WKH�HQG�RI�������ZLWK�KLJKHU�GHSUHFLDWLRQ�LQ�WKH�EODFN�PDUNHW�

This rapid trend of depreciation of the cedi has attracted a lot of concern over the 
SDVW�IHZ�\HDUV��7KH�QHJDWLYH�LPSOLFDWLRQV�RI�WKH�IUDJLOH�FXUUHQF\�IRUFHG�WKH�%DQN�RI�
*KDQD�WR�LPSOHPHQW�VRPH�IRUHLJQ�H[FKDQJH�UXOHV�LQ�)HEUXDU\������LQ�D�ELG�WR�DYHUW�
IXUWKHU�GHWHULRUDWLRQ�RI�WKH�FXUUHQF\��2QH�RI�WKH�DUJXPHQWV�SXW�IRUZDUG�E\�WKH�%DQN�
RI�*KDQD�IRU�WKH�LPSOHPHQWDWLRQ�RI�IRUHLJQ�H[FKDQJH�UHVWULFWLRQV�ZDV�WKH�VXVSLFLRQ�
WKDW�WKH�ULVLQJ�WUHQG�RI�GROODUL]DWLRQ�LQ�WKH�HFRQRP\�ZDV�WKH�FDXVH�RI�WKH�IUHH�IDOO�RI�
the Ghanaian cedi. There is certainly some theoretical underpinnings and empirical 
HYLGHQFH�LQ�WKH�OLWHUDWXUH�WKDW�GROODUL]DWLRQ�OHDGV�WR�H[FKDQJH�UDWH�YRODWLOLW\��8QIRU-
WXQDWHO\��KRZHYHU��WKH�GLUHFWLYHV�KDG�OLPLWHG�VXFFHVV�ZKLFK�ZDV�SDUWO\�DWWULEXWHG�WR�
WKH�OLPLWHG�HPSLULFDO�UHVHDUFK�XQGHUWDNHQ�RQ�*KDQD��7KH�GHEDWH�RQ�WKH�UHODWLRQVKLS�
EHWZHHQ�GROODUL]DWLRQ�DQG�H[FKDQJH�UDWH�YRODWLOLW\�KDV�QRW�VHWWOHG�GXH�LQ�SDUW�WR�WKH�
GLIIHULQJ�HYLGHQFH�ZKLFK�KDV�XVXDOO\�EHHQ�EDVHG�RQ�WKH�VWUXFWXUH�RI�DQ�HFRQRP\��WKH�
W\SH�RI�H[FKDQJH�UDWH�UHJLPH��LWV�PRQHWDU\�SROLF\��DQG�WKH�H[WHQW�RI�GROODUL]DWLRQ�LQ�
that economy. 

7KH�LPSDFW�RI�GROODUL]DWLRQ�RQ�PDFURHFRQRPLF�IXQGDPHQWDOV�FDQ�GHSHQG�RQ�WKH�
IRUP�RI�GROODUL]DWLRQ�WKDW�H[LVWV�LQ�D�JLYHQ�HFRQRP\��HVSHFLDOO\�ZKHQ�FRPSDULQJ�full 
GROODUL]DWLRQ�DQG�partial�GROODUL]DWLRQ��)RU�PRQHWDU\�]RQHV�VXFK�DV� WKH�(XUR�DUHD��
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WKHUH� LV�HYLGHQFH�RI�D�GHFOLQH� LQ�H[FKDQJH�UDWH�YRODWLOLW\�E\�6FKQDEO� ��������%DU-
WUDP�DQG�.DURO\L���������DQG�&ODUN�HW�DO����������6DYYLGHV��������DOVR�VKRZV�WKDW�
H[FKDQJH�UDWH�YRODWLOLW\�LV�ORZHUL�Q�WKH�)UDQF�]RQH�WKDQ�QRQ�)UDQF�]RQH��6RPH�VWXG-
LHV�VXFK�DV�$NR¿R�6RZDK���������%DUUHOO�HW�DO����������6FKQDEO���������/DQJH�DQG�
6DXHU���������%RJHWLF���������6DYYLGHV��������DQG�RWKHUV��KDYH�DOVR�VKRZQ�WKDW�IXOO�
GROODUL]DWLRQ�PLQLPL]HV�WKH�YRODWLOLW\�RI�H[FKDQJH�UDWHV�SDUWLFXODUO\�LQ�/DWLQ�$PHUL-
FDQ�FRXQWULHV��+RZHYHU��HYLGHQFH�EDVHG�RQ�SDUWLDOO\�GROODUL]HG�FRXQWULHV�E\�0HQJH-
VKD�DQG�+ROPHV��������IRU�(ULWUHD��<LQXVD��������IRU�1LJHULD��$NFD\�HW�DO���������
IRU�7XUNH\�DQG�&DOYR�DQG�&DUORV� ������� VXJJHVW� WKDW� DQ� LQFUHDVH� LQ�GROODUL]DWLRQ�
LQFUHDVHV�H[FKDQJH�UDWH�YRODWLOLW\��,W�KDV�EHHQ�DUJXHG�WKDW�GROODUL]DWLRQ�LV�WKH�PDLQ�
FDXVH�RI�LQVWDELOLW\�LQ�ÀH[LEOH�H[FKDQJH�UDWHV�DQG�KDV�EHHQ�D�VLJQL¿FDQW�GHVWDELOL]LQJ�
IRUFH�LQ�WKH�ZRUOG�HFRQRP\��VHH��IRU�LQVWDQFH��:LOOHWW�	�%DQDLDQ��������0F.LQQRQ��
������������%R¿QJHU���������$FFRUGLQJ�WR�0F.LQQRQ���������WKH�FRQFHSW�RI�LQWHU-
QDWLRQDO�GROODUL]DWLRQ�LV�XVHIXO�IRU�H[SODLQLQJ�ZK\�ÀRDWLQJ�H[FKDQJH�UDWHV�KDYH�EHHQ�
so volatile.

7KLV�VWXG\�HPSLULFDOO\�H[SORUHV�WKH�HIIHFWV�RI�GROODUL]DWLRQ�RQ�H[FKDQJH�UDWH�YRO-
DWLOLW\�LQ�*KDQD�RYHU�WKH�ÀRDWLQJ�H[FKDQJH�UDWH�UHJLPH�XVLQJ�H[SRQHQWLDO�*$5&+�
�(�*$5&+��PRGHOOLQJ� DSSURDFK��$OWKRXJK� WKH� LVVXH�RI� GROODUL]DWLRQ�KDV�XVXDOO\�
EHHQ� OLQNHG� WR�H[FKDQJH� UDWH�YRODWLOLW\� LQ�GHYHORSLQJ�FRXQWULHV�SUDFWLVLQJ�ÀRDWLQJ�
H[FKDQJH�UDWHV��HPSLULFDO�HYLGHQFH�LQ�$IULFD�LV�VWLOO�OLPLWHG��7KH�VXEMHFW�LV�H[SHFWHG�
WR�EH�PRUH�HQJHQGHULQJ�LQ�$IULFD�FRQVLGHULQJ�WKH�H[WHQW�RI�RSHQQHVV��WKH�ULVLQJ�WUHQG�
RI�IRUHLJQ�FXUUHQF\�GHPDQG��DQG�WKH�UDWH�DW�ZKLFK�H[FKDQJH�UDWH�LQVWDELOLW\�KDV�VWUDQ-
gled most productive sectors of import dependent economies in the continent. it is 
DQ�LPSRUWDQW�UHVHDUFK�HQGHDYRXU�VLQFH�EURDGHQLQJ�RXU�XQGHUVWDQGLQJ�RI�WKH�UHODWLRQ-
VKLS�EHWZHHQ�GROODUL]DWLRQ�DQG�H[FKDQJH�UDWH�ÀXFWXDWLRQV�ZRXOG�EH�YHU\�XVHIXO�IRU�
PRQHWDU\�DQG�¿VFDO�SROLF\PDNLQJ��DFDGHPLF�UHVHDUFK��ULVN�PDQDJHPHQW�SUDFWLFHV��
and investment analysis.

7KH�(�*$5&+�PRGHO�LV�UREXVW�LQ�FDSWXULQJ�WKH�HIIHFWV�RI�GROODUL]DWLRQ�LQ�ERWK�WKH�
PHDQ�DQG�WKH�WLPH�YDU\LQJ�YDULDQFH�RI�H[FKDQJH�UDWH�GHSUHFLDWLRQ��&RQVLVWHQW�ZLWK�
WKH�EHKDYLRXU�RI�WKH�H[FKDQJH�UDWH�SURFHVV�H[KLELWLQJ�H[FHVV�NXUWRVLV��WKH�DV\PPHWU\�
LV�FDSWXUHG�E\�DVVXPLQJ�D�ÀH[LEOH�VWUXFWXUH�IRU�WKH�XQGHUO\LQJ�GDWD�JHQHUDWLQJ�SUR-
FHVV�LQ�WKH�PRGHO��VHH��1HOVRQ���������7KH�UHVXOWV�SURYLGH�HYLGHQFH�RI�D�SRVLWLYH�HI-
IHFW�RI�GROODUL]DWLRQ�RQ�H[FKDQJH�UDWH�YRODWLOLW\��7KLV�VXJJHVWV�WKDW�DV�WKH�GHPDQG�IRU�
IRUHLJQ�FXUUHQFLHV�EHFRPHV�PRUH�H[WHQVLYH��WKH�FHGL�GROODU�H[FKDQJH�UDWH�EHFRPHV�
more volatile. further, there is leverage effect which means that a positive shock in 
the underlying error term has the same effect as a negative shock of the same mag-
nitude on the volatility function.

The remainder of the paper is structured as follows: section 2 is a historical re-
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YLHZ�RI�H[FKDQJH�UDWH�SROLFLHV�LQ�*KDQD��6HFWLRQ���LV�D�GHVFULSWLRQ�RI�WKH�GDWD�DQG�
the methodology employed. section 4 is the presentation of the results and analysis 
DQG�WKH�ODVW�VHFWLRQ�LV�WKH�FRQFOXVLRQ�DQG�SROLF\�SUHVFULSWLRQV�IRU�HQVXULQJ�VWDELOLW\�
RI�H[FKDQJH�UDWHV�LQ�D�GROODUL]HG�HQYLURQPHQW�

2. A historical review of exchange rate policies in ghana1

$OWKRXJK�*KDQD�LQKHULWHG�KXJH�IRUHLJQ�H[FKDQJH�UHVHUYHV�IURP�WKH�FRORQLDO�HUD��WKH�
PDVVLYH� LQGXVWULDOLVDWLRQ�DQG�PRGHUQLVDWLRQ�SURJUDPPH�LPSOHPHQWHG�E\� WKH�JRY-
HUQPHQW�LQ�WKH�HDUO\�����V�GHSOHWHG�WKH�FRXQWU\¶V�H[WHUQDO�UHVHUYHV�DQG�*KDQD�EHJDQ�
WR� VHH� WKH� VLJQV�RI� IRUHLJQ� H[FKDQJH� FRQVWUDLQWV� �VHH��6RZD�DQG�$FTXD\H�� �������
7KH�¿UVW�([FKDQJH�&RQWURO�$FW�ZDV�SDVVHG�LQ������WR�UHJXODWH�WKH�IRUHLJQ�H[FKDQJH�
PDUNHW��7KH�FRORQLDO�HFRQRP\�SULRU�WR������PDLQWDLQHG�D�FRQWUROOHG�¿[HG�H[FKDQJH�
UDWH�UHJLPH�FKDUDFWHULVHG�E\�VXUUHQGHU�ODZV��IRUHLJQ�H[FKDQJH�UDWLRQLQJ�DQG�FXUUHQ-
F\�LQFRQYHUWLELOLW\��VHH�0XPXQL�DQG�2ZXVX�$IUL\LH�������DQG�*\LPDK�%UHPSRQJ��
�������8QGHU�WKLV�UHJLPH��H[SRUWHUV�ZHUH�UHTXLUHG�E\�ODZ�WR�VXUUHQGHU�DOO�WKHLU�IRU-
HLJQ�H[FKDQJH�HDUQLQJV�WR�WKH�%DQN�RI�*KDQD��%R*��DW�WKH�¿[HG�RI¿FLDO�UDWH��DQG�WKH�
SXUFKDVH�RI�IRUHLJQ�H[FKDQJH�IRU�FDSLWDO�WUDQVDFWLRQ�ZDV�LOOHJDO��

7KH�PRYH�IURP�¿[HG�H[FKDQJH�UDWH�V\VWHP�WR�ÀH[LEOH�H[FKDQJH�UDWHV� �RU�PDU-
NHW�GHWHUPLQHG��V\VWHP�KDV�VHHQ�D�QXPEHU�RI�HSLVRGHV��0DMRU�IHDWXUHV�WKDW�FKDUDF-
WHULVHG�*KDQD¶V�IRUHLJQ�H[FKDQJH�PDUNHW�LQ�WKH�\HDUV�EHIRUH�WKH�(FRQRPLF�5HFRYHU\�
3URJUDPPH��(53�� LQFOXGHG�RYHUYDOXHG�RI¿FLDO�H[FKDQJH�UDWH��D�ÀRXULVKLQJ�EODFN�
PDUNHW�� DQG� WKH�DOORFDWLRQ�RI�RI¿FLDO� IRUHLJQ�H[FKDQJH�EDVHG�RQ� LPSRUW� OLFHQVLQJ�
DUUDQJHPHQWV��:LWK�WKH�ODXQFKLQJ�RI�WKH�6WUXFWXUDO�$GMXVWPHQW�3URJUDPPH��6$3��
DQG�WKH�(53�IURP������WR�������WKH�JRYHUQPHQW�PDGH�D�VHULHV�RI�GHYDOXDWLRQV�RI�WKH�
FHGL��,Q�DQ�DWWHPSW�WR�UHPRYH�WKHVH�LPEDODQFHV�LQ�WKH�V\VWHP�DQG�JUDGXDOO\�VKLIW�WR�
ÀH[LEOH�UHJLPHV��WKH�FHGL�ZDV�PRVWO\�GHYDOXHG�WR�UHDOLJQ�WKH�GRPHVWLF�FXUUHQF\�WR�
RWKHU�FXUUHQFLHV��ERRVW�H[SRUWV��DQG�UHGXFH�WKH�GH¿FLW�LQ�WKH�EDODQFH�RI�SD\PHQWV��,Q�
SDUWLFXODU��WKH�FHGL�ZDV�GHYDOXHG�LQ�VWDJHV�IURP��������86������LQ������WR���������
86������E\�WKH�WKLUG�TXDUWHU�RI�������7KH�DWWHPSW�WR�HQFRXUDJH�WUDGLWLRQDO�H[SRUWV�
EURXJKW�DERXW�DQ�H[FKDQJH�UDWH�SROLF\�FKDUDFWHUL]HG�E\�D�VFKHPH�RI�bonuses�RQ�H[-
SRUWV��H[FKDQJH�UHFHLSWV��DQG�surcharges�RQ�LPSRUWV��H[FKDQJH�SD\PHQWV��EHWZHHQ�
$SULO�DQG�2FWREHU�RI�������

,Q�6HSWHPEHU�������DQ�DXFWLRQ�PDUNHW�V\VWHP�ZDV�LQWURGXFHG�ZKLFK�UHVXOWHG�LQ�
D�WZR�WLHUHG�H[FKDQJH�UDWH�V\VWHP��7KHUH�ZDV�D�¿[HG�H[FKDQJH�UDWH�V\VWHP��FDOOHG�
ZLQGRZ���RU�¿UVW�WLHU���DQG�D�ÀH[LEOH�H[FKDQJH�UDWH�V\VWHP��FDOOHG�ZLQGRZ�����7KH�
%DQN�RI�*KDQD�ZDV�UHVSRQVLEOH�IRU�VHWWLQJ�WKH�UDWHV�IRU�ZLQGRZ����ZKLFK�ZDV�LQWHQG-
HG�IRU�RI¿FLDO�WUDQVDFWLRQV��7UDGLWLRQDO�H[SRUWV��LPSRUWV�RI�FUXGH�RLO��HVVHQWLDO�UDZ�

1  )RU�D�GHWDLOHG�KLVWRU\�RI�H[FKDQJH�UDWH�UHIRUPV�LQ�*KDQD��VHH�'RUGXQRR��������
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PDWHULDOV��EDVLF�IRRGVWXIIV��DQG�FDSLWDO�JRRGV�ZHUH�DOVR�EDVHG�RQ�WKH�¿UVW�WLHU�UDWH��
7KH�ZLQGRZ���UDWH�ZDV�EDVLFDOO\�DSSOLHG�WR�QRQ�RI¿FLDO�IRUHLJQ�H[FKDQJH�WUDQVDF-
WLRQV��QRQ�WUDGLWLRQDO�H[SRUWV�DQG�DOO�RWKHU�LPSRUWV��7KH�UDWH�IRU�WKH�VHFRQG�WLHU�ZDV�
GHWHUPLQHG�WKURXJK�D�ZHHNO\�DXFWLRQ�FRQGXFWHG�E\�WKH�%DQN�RI�*KDQD��7KLV�LQGL-
FDWHV�WKDW��ZLWK�WKH�H[FHSWLRQ�RI�IRUHLJQ�H[FKDQJH�HDUQLQJV�IURP�H[SRUWV�RI�FRFRD��
residual oil, imports of petroleum products, essential drugs, and service payments 
RQ�JRYHUQPHQW�GHEW�FRQWUDFWHG�EHIRUH������WKDW�IROORZHG�WKH�¿[HG�UDWH��DOO�IRUHLJQ�
WUDQVDFWLRQV� WKDW�ZHQW� WKURXJK� WKH� RI¿FLDO� EDQNLQJ� V\VWHP�ZHUH� VXEMHFWHG� WR� WKH�
auction rate.

,Q�)HEUXDU\�������WKH�WZR�ZLQGRZV�ZHUH�XQL¿HG�DQG�WKH�DXFWLRQ�PDUNHW�ZDV�DS-
SOLHG�WR�DOO�RI¿FLDOO\�IXQGHG�WUDQVDFWLRQV��7KH�GXDO�UHWDLO�DXFWLRQ�ZDV�DGRSWHG�DQG�
ZDV�EDVHG�RQ�WKH�PDUJLQDO�SULFLQJ�PHFKDQLVP�ZKLFK�UHTXLUHG�VXFFHVVIXO�ELGGHUV�WR�
pay the marginal price. a second auction - the Dutch auction - was introduced and 
XQGHU�LW��VXFFHVVIXO�ELGGHUV�ZHUH�VXSSRVHG�WR�SD\�WKH�ELG�SULFH��$W�WKH�VDPH�WLPH��
WKH�LQFRUSRUDWLRQ�RI�FXVWRPHU�JRRGV�LQWR�WKH�DXFWLRQ�PDUNHW�ZDV�DQQRXQFHG��DQG�E\�
�����LW�ZDV�IXOO\�LPSOHPHQWHG��,Q�WKH�ODWWHU�SDUW�RI�������D�SROLF\�IRU�WKH�HVWDEOLVK-
PHQW�RI�SULYDWHO\�RZQHG�IRUHLJQ�H[FKDQJH�EXUHDX[�ZDV�LQWURGXFHG�LQ�DQ�DWWHPSW�WR�
DEVRUE�WKH�SDUDOOHO�PDUNHW�LQWR�WKH�OHJDO�IRUHLJQ�H[FKDQJH�PDUNHW��

,Q�0DUFK�������WKH�ZKROHVDOH�DXFWLRQ�ZDV�LQWURGXFHG�WR�UHSODFH�WKH�ZHHNO\�UHWDLO�
DXFWLRQ��8QGHU�WKLV�V\VWHP��D�FRPSRVLWH�H[FKDQJH�UDWH�V\VWHP�ZDV�RSHUDWHG��QDPHO\�
WKH�LQWHU�EDQN�DQG�D�ZKROHVDOH�V\VWHP��8QGHU�WKH�ZKROHVDOH�V\VWHP��HOLJLEOH�)RUH[�
EXUHDX[� DQG� DXWKRULVHG� GHDOHU� EDQNV�ZHUH� DOORZHG� WR� SXUFKDVH� IRUHLJQ� H[FKDQJH�
IURP�WKH�%DQN�RI�*KDQD�IRU�VDOH�WR�WKHLU�HQG�XVHU�FXVWRPHUV�DQG�DOVR�WR�PHHW�WKHLU�
RZQ�IRUHLJQ�H[FKDQJH�QHHGV��7KH�PHUJHU�RI�WKH�DXFWLRQ�DQG�EXUHDX[�UDWHV�QDUURZHG�
WKH�GLIIHUHQFH�EHWZHHQ�WKH�RI¿FLDO�DQG�SDUDOOHO�PDUNHW�UDWHV�WR�OHVV�WKDQ������7KLV�
DWWHPSW�DFFHOHUDWHG�WKH�HOLPLQDWLRQ�RI�LQFHQWLYHV�IRU�WUDGH�PDOSUDFWLFHV�WKDW�WKH�H[-
LVWHQFH�RI�WKH�WZR�UDWHV�SURYLGHG��6LQFH�WKHQ��WKH�ÀH[LEOH�H[FKDQJH�UDWH�SROLF\�KDV�
FRQWLQXHG�WR�EH�WKH�H[FKDQJH�SROLF\�LQ�*KDQD�LQ�D�PRUH�OLEHUDOL]HG�PDUNHW�PHFKD-
QLVP��7KH�IUHH�PDUNHW�DGMXVWPHQW�PHFKDQLVP�KDV�DOORZHG�SULFHV�WR�EH�VHW�WKURXJK�
WKH�LQWHUSOD\�RI�PDUNHW��GHPDQG�DQG�VXSSO\��IRUFHV��DQG�SURPRWHG�H[SRUW�RULHQWHG�
JURZWK��7KLV�KDV�FUHDWHG�JUHDWHU� LQFHQWLYHV�IRU�H[SRUW� OHG�DFWLYLWLHV�� WKH�VZLWFK�RI�
GHPDQG�IURP�LPSRUWV�WR�GRPHVWLF�SURGXFWV�DQG�HQVXUHV�WKDW�WKH�H[FKDQJH�UDWH�LV�VHW�
DW�D�FRPSHWLWLYH�OHYHO�IRU�H[SRUWV��

7KH�WUDQVLWLRQ�SHULRG�±������WR������±�UHTXLUHG�WKH�IXO¿OPHQW�RI�VRPH�RSHUDWLRQDO��
LQVWLWXWLRQDO�DQG�WHFKQLFDO�UHTXLUHPHQWV�LQFOXGLQJ�WKH�DWWDLQPHQW�RI�¿VFDO�GLVFLSOLQH��
GHYHORSPHQW�RI�D�EHWWHU�UHJXODWHG�DQG�VXSHUYLVHG�¿QDQFLDO�VHFWRU��DV�ZHOO�DV�D�GHHSHU�
PRQH\�PDUNHW�ZLWK�PDUNHW�GHWHUPLQHG�LQWHUHVW�UDWHV��6DQXVL��������'XWWDJXSWD�HW�DO��
�������6XFFHVVIXO�H[LW�IURP�D�SHJ�UHTXLUHV��L��D�VXI¿FLHQWO\�GHHS�DQG�OLTXLG�IRUHLJQ�
H[FKDQJH�PDUNHW���LL��IRUPXODWLQJ�DQ�LQWHUYHQWLRQ�SROLF\�FRQVLVWHQW�ZLWK�WKH�QHZ�UH-
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JLPH���LLL��HVWDEOLVKLQJ�DQ�DOWHUQDWLYH�QRPLQDO�DQFKRU�LQ�WKH�FRQWH[W�RI�WKH�QHZ�SROLF\�
IUDPHZRUN�� �LY��EXLOGLQJ� WKH�FDSDFLW\�RI�PDUNHW�SDUWLFLSDQWV� WR�PDQDJH�H[FKDQJH�
UDWH�ULVNV�DQG�VXSHUYLVRU\�FDSDFLW\�WR�UHJXODWH�DQG�PRQLWRU�WKHP��VHH�$JHQRU��������
and Duttagupta et al. 2004).

,W�ZDV�DOVR�EHOLHYHG�WKDW��ÀH[LEOH�H[FKDQJH�UDWHV�ZRXOG�PDNH�DGMXVWPHQWV�VRPH-
KRZ�DXWRPDWLF�DQG�HQKDQFH�H[WHUQDO�FRPSHWLWLYHQHVV�RI�WKH�HFRQRP\��$JDLQ��D�ÀH[-
LEOH�H[FKDQJH� UDWH� UHJLPH�ZDV�PHDQW� WR�HOLPLQDWH� WKH�QHHG� IRU�GHYDOXDWLRQV��7KH�
UHVXOW�RI�DOO�WKHVH�SROLF\�UHIRUPV�LV�WKDW�WKH�QRPLQDO�H[FKDQJH�UDWH�GHSUHFLDWHG�IURP�
�������LQ�$SULO������WR�DERXW���������E\�'HFHPEHU�������DQG�IXUWKHU�WR������������
E\�'HFHPEHU�������2YHU�WKH�SHULRG�RI�LPSOHPHQWLQJ�WKH�DERYH�H[FKDQJH�UDWH�SRO-
LFLHV��WKH�SDUDOOHO�PDUNHW�SUHPLXP��ZKLFK�UHDFKHG�����������LQ�������ZDV�DOPRVW�
FRPSOHWHO\�HUDGLFDWHG�WR�������E\������

3. Data and Methodology 
����0RGHO�6SHFL¿FDWLRQ
,W�KDV�EHFRPH�FRPPRQ�SUDFWLFH�LQ�D�ODUJH�ERG\�RI�WKH�¿QDQFH�OLWHUDWXUH�WKDW�DWWHPSW�
WR�PRGHO�YRODWLOLW\�SDWWHUQV�RI�¿QDQFLDO�DQG�HFRQRPLF� WLPH�VHULHV� WR�PDNH�XVH�RI�
*$5&+�PRGHOV�DV�SURSRVHG�E\�(QJHO���������%ROOHUVOHY��������DQG�7D\ORU�������
RU�RQH�RI�LWV�YDULDQWV�VXFK�DV�WKH�LQWHJUDWHG�*$5&+��,*$5&+��RULJLQDOO\�GHVFULEHG�
LQ�(QJOH�DQG�%ROOHUVOHY���������H[SRQHQWLDO�*$5&+��(*$5&+��E\�1HOVRQ���������
SRZHU�$5&+��3$5&+��JHQHUDOL]HG�LQ�'LQJ��*UDQJHU�DQG�(QJOH���������WKUHVKROG�
*$5&+� �7*$5&+��SURSRVHG� E\�=DNRLDQ� ������� DQG�*ORVWHQ�� -DJDQQDWKDQ� DQG�
5XQNOH� �������� DQG� FRPSRQHQW�*$5&+� �&*$5&+��� DPRQJ� RWKHUV��7KHVH� WHFK-
QLTXHV�DUH� VSHFL¿FDOO\�GHVLJQHG� WR�PRGHO�DQG� IRUHFDVW�FRQGLWLRQDO�YDULDQFHV��7KH�
YDULDQFH�RI�WKH�GHSHQGHQW�YDULDEOH�LV�PRGHOOHG�DV�D�IXQFWLRQ�RI�SDVW�YDOXHV�RI�WKH�
GHSHQGHQW�YDULDEOH�DQG�LQGHSHQGHQW�RU�H[RJHQRXV�YDULDEOHV�

The EGarch model allows for asymmetric shocks to the volatility in which the 
YDULDQFH�UHVSRQGV�H[SRQHQWLDOO\�WR�VKRFNV�DQG�IRUHFDVWV�RI�FRQGLWLRQDO�YDULDQFH�DUH�
JXDUDQWHHG�WR�EH�QRQQHJDWLYH��$NFD\�HW�DO���������DQG�0HQJHVKD�DQG�+ROPHV��������
KDYH�DGRSWHG�WKH�(*$5&+�0��������WR�PRGHO�H[FKDQJH�UDWH�YRODWLOLW\�LQ�7XUNH\�DQG�
(ULWUHD�UHVSHFWLYHO\��E\�DFFRXQWLQJ�IRU�WKH�HIIHFW�RI�FXUUHQF\�VXEVWLWXWLRQ�RU�FXUUHQF\�
VXEVWLWXWLRQ�LQ�WKH�FRQGLWLRQDO�YDULDQFH�HTXDWLRQ��%RWK�VWXGLHV�LQFOXGH�WKH�$5&+�0�
WHUP�DV� VXJJHVWHG�E\�(QJOH��/LOLHQ��DQG�5REELQV� ��������7KH�$5&+�0�PRGHO� LV�
RIWHQ�XVHG�LQ�¿QDQFLDO�DSSOLFDWLRQV�ZKHUH�WKH�H[SHFWHG�UHWXUQ�RQ�DQ�DVVHW�LV�UHODWHG�
WR�WKH�H[SHFWHG�DVVHW�ULVN��7KH�HVWLPDWHG�FRHI¿FLHQW�RQ�WKH�H[SHFWHG�ULVN�LV�D�PHDVXUH�
of the risk-return trade-off.
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$FFRUGLQJ�WR�$NFD\�HW�DO�����������WKH�PRGHO�LV�VSHFL¿HG�DV�IROORZV�

 (1)     

 
 (2)

where tx �LV�WKH�H[FKDQJH�UDWH�GHSUHFDWLRQ�DQG tz LV�D�SUR[\�RI�GROODUL]DWLRQ��+t is the 
random error term and tv LV�LQGHSHQGHQW��LGHQWLFDO�GLVWULEXWLRQ��L�L�G���ZLWK�]HUR�PHDQ�
DQG�XQLW�YDULDQFH��������������������������������������������������������������DUH�WKH�SDUDPHWHUV�WR�EH� 
estimated from the model. ht-1 is the logarithm of conditional variance at time t-1. 

   
      

VWDQGV�IRU�WKH�DEVROXWH�YDOXH�RI�WKH�UHVLGXDOV�RI�WKH�SUHYLRXV�SHULRG��$�PRGL¿FD-
WLRQ�RQ�WKH�DERYH�PRGHO�KDV�EHHQ�PDGH�WR�VXLW�WKLV�VWXG\��,QVWHDG�RI�XVLQJ�H[FKDQJH�
UDWH�GHSUHFLDWLRQ�DV�LQ�WKH�PRGHO�DERYH��WKH�UHWXUQ�RQ�H[FKDQJH�UDWH�KDV�EHHQ�XVHG�

6OLJKW�PRGL¿FDWLRQ�RI�WKLV�PRGHO�ZDV�PDGH�E\�FKDQJLQJ�WKH�LQGHSHQGHQW�YDULDEOH�
RI�WKH�PHDQ�HTXDWLRQ�DQG�DOVR�FKDQJLQJ�WKH�YDULDQFH�HTXDWLRQ��6SHFL¿FDOO\��WKH�UH-
WXUQ�RQ�WKH�H[FKDQJH�UDWH�RI�WKH�SUHYLRXV�\HDUV�ZDV�H[FOXGHG�IURP�WKH�PHDQ�HTXDWLRQ�
DQG�ORJ�RI�WKH�FRQGLWLRQDO�YDULDQFH�DORQH�KDV�EHHQ�LQFOXGHG��,Q�WKH�YDULDQFH�HTXDWLRQ�
WKH�SUHVHQWDWLRQ�RI�WKH�HUURU�WHUP�KDV�DOVR�EHHQ�FKDQJHG��7KH�PRGL¿FDWLRQV�RI�WKH�
HTXDWLRQV�DUH�VKRZQ�EHORZ�
  
 (3)

  
 (4)

ZKHUH�İt�LV�WKH�UHWXUQ�RQ�H[FKDQJH�UDWH��e) calculated as 1net - 1net-1. inm
2
t is the natu-

ral logarithm of the conditional variance, tu is a random error term, ht is a YDULDEOH�IRU�
WKH�KDUG�FXUUHQF\�LQGH[�XVHG�DV�D�PHDVXUHPHQW�RI�GROODUL]DWLRQ��7KH�VWUXFWXUH�RI�WKH�
HUURU�WHUP�LV�DVVXPHG�WR�KDYH�D�JHQHUDOL]HG�HUURU�GLVWULEXWLRQ�����������������������������������DUH�
WKH�SDUDPHWHUV�WR�EH�HVWLPDWHG�ZKHUH�_ captures the conditional mean. a captures the 
DV\PPHWULF�HIIHFWV�RI�WKH�SRVLWLYH�DQG�QHJDWLYH�VKRFNV�RQ�H[FKDQJH�UDWH�YRODWLOLW\��,I�
a LV�VWDWLVWLFDOO\�VLJQL¿FDQW�DQG�QHJDWLYH��LW�LQGLFDWHV�WKDW�D�SRVLWLYH�VKRFN�ZLOO�KDYH�
GLIIHUHQW�HIIHFW�DV�WKH�QHJDWLYH�VKRFN�RI�WKH�VDPH�OHYHO�LQ�WKH�H[FKDQJH�UDWH�YRODWLOLW\��
,I�LW�LV�VWDWLVWLFDOO\�LQVLJQL¿FDQW��KRZHYHU��D�SRVLWLYH�VKRFN�ZLOO�KDYH�WKH�VDPH�HIIHFW�
DV�D�QHJDWLYH�VKRFN�LQ�WKH�H[FKDQJH�UDWH�YRODWLOLW\�

The parameter  �GHWHUPLQHV� WKH�VL]H�HIIHFW�RI� WKH�VKRFN�RQ�YRODWLOLW\��7KH�LPSDFW�
RI� WKH� ODJJHG� FRQGLWLRQDO� YDULDQFH� LV� FDSWXUHG� E\�s. į determines the effect of  
GROODUL]DWLRQ�RQ�H[FKDQJH�UDWH�YRODWLOLW\��,I�WKH�SDUDPHWHU�į�is positive and statistical-
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O\�VLJQL¿FDQW��LW�ZRXOG�LPSO\�WKDW�DQ�LQFUHDVH�LQ�GROODUL]DWLRQ�LQFUHDVHV�WKH�H[FKDQJH�
UDWH�YRODWLOLW\�LQ�WKH�HFRQRP\��,I�LW�LV�QHJDWLYH�DQG�VWDWLVWLFDOO\�VLJQL¿FDQW��KRZHYHU��
LW�ZRXOG�LPSO\�WKDW�DQ�LQFUHDVH�LQ�GROODUL]DWLRQ�GHFUHDVHV�H[FKDQJH�UDWH�YRODWLOLW\�LQ�
the economy. on the other hand, if it is negative or positive yet statistically insig-
QL¿FDQW��WKHQ�LW�LQGLFDWHV�WKDW�GROODUL]DWLRQ�KDV�QR�HIIHFW�RQ�H[FKDQJH�UDWH�YRODWLOLW\�
LQ�WKH�HFRQRP\��7KH�HIIHFW�RI�WKH�FRQGLWLRQDO�YDULDQFH�RQ�H[FKDQJH�UDWH�UHWXUQV�LV�
GHWHUPLQHG�E\ Ø.

3.2 Data description and sources
0RQWKO\�GDWD�RQ�H[FKDQJH�UDWH��GH¿QHG�DV�QDWLRQDO�FXUUHQF\�SHU�8�6��GROODU��IURP�-DQ-
XDU\������WR�0DUFK�������7KH�SHULRG�XQGHU�FRQVLGHUDWLRQ�LV�DVVXPHG�WR�FRYHU�ÀH[LEOH�
H[FKDQJH�UDWH�V\VWHP�LQ�*KDQD��7KH�UHDO�H[FKDQJH�UDWH�LV�GHWHUPLQHG�E\�GHÀDWLQJ�WKH�
QRPLQDO�H[FKDQJH�UDWHV�EDVHG�RQ�WKH�SXUFKDVLQJ�SRZHU�SDULW\�FRQGLWLRQ�DV�IROORZV�

 (5)

where �����������������������������������DUH�WKH�UHDO�H[FKDQJH�UDWH��QRPLQDO�H[FKDQJH�UDWH��IRUHLJQ�
SULFH�DQG�GRPHVWLF�SULFH�OHYHOV�UHVSHFWLYHO\�DW�WLPH�W��$OO�WKH�YDULDEOHV�DUH�GH¿QHG�
LQ�ORJDULWKP�IRUP��7KH�FRQVXPHU�SULFH�LQGH[�LQ�*KDQD�DQG�WKDW�RI�WKH�8�6���IRU�DOO�
FLWLHV��DUH�XVHG�WR�JHQHUDWH�WKH�SULFH�OHYHOV��7KH�PHDVXUH�RI�GROODUL]DWLRQ�IROORZV�WKH�
XVXDO�GH¿QLWLRQ�DV�WKH�PRQWKO\�IRUHLJQ�FXUUHQF\�GHSRVLWV�LQ�WKH�EDQNLQJ�VHFWRU�DV�D�
VKDUH�RI�EURDG�PRQH\�VXSSO\��6LQFH�WKH�IRUHLJQ�FXUUHQF\�GHSRVLW�LV�PHDVXUHG�LQ�8�6��
GROODUV��WKH�¿JXUHV�KDYH�EHHQ�PXOWLSOLHG�E\�WKH�QRPLQDO�H[FKDQJH�UDWH�WR�PDNH�WKH�
HTXLYDOHQW� FRPSDUDEOH� WR� WKH�PRQHWDU\�DJJUHJDWH�ZKLFK� LV�PHDVXUHG� LQ�GRPHVWLF�
FXUUHQF\��:LWK�WKH�H[FHSWLRQ�RI�IRUHLJQ�FXUUHQF\�GDWD�ZKLFK�ZDV�FROOHFWHG�IURP�WKH�
5HVHDUFK�'HSDUWPHQW�RI�WKH�%DQN�RI�*KDQD��WKH�UHVW�ZHUH�H[WUDFWHG�IURP�WKH�,QWHU-
QDWLRQDO�)LQDQFLDO�6WDWLVWLFV�GDWDEDVH��,QWHUQDWLRQDO�0RQHWDU\�)XQG����������

4. Empirical Results
4.1 Time series properties
:H�EHJLQ�WKH�DQDO\VLV�E\�H[SORULQJ�WKH�SURSHUWLHV�RI�WKH�GDWD�XQGHU�FRQVLGHUDWLRQ��
7KH� GHVFULSWLYH� �VXPPDU\�� VWDWLVWLFV� LQGLFDWH� WKDW� ERWK� WKH� QRPLQDO� DQG� UHDO� H[-
change rates have positive mean returns. The standard deviation is relatively higher 
IRU�WKH�QRPLQDO�H[FKDQJH�UDWH�LQ�OHYHOV��,Q�WHUPV�RI�GLVWULEXWLRQDO�SURSHUWLHV��ERWK�
QRPLQDO�DQG�UHDO�H[FKDQJH�UDWHV�DUH�SRVLWLYHO\�VNHZHG��ZLWK�SRVLWLYH�NXUWRVLV�LQ�H[-
cess of the threshold of 3. This implies that the returns have fatter tails as compared 
WR�D�QRUPDOO\�GLVWULEXWHG�YDULDEOH��7KH�-DUTXH�%HUD��-%��WHVW�UHMHFWV�WKH�QRUPDOLW\�
DVVXPSWLRQ�IRU�WKH�UHWXUQV�RI�ERWK�QRPLQDO�DQG�UHDO�H[FKDQJH�UDWHV��7KH�GHSDUWXUH�
IURP�WKLV�QRUPDOLW\�DVVXPSWLRQ�VXJJHVWV�WKDW�WKHUH�LV�D�SRVVLELOLW\�RI�GHSHQGHQFH�LQ�
WKH�GDWD�JHQHUDWLQJ�SURFHVV��G�J�S���7KH�/%4�DOVR�UHMHFWV�WKH�QXOO�K\SRWKHVLV�WKDW�DOO�

f d
t t t tq e p p= + � �

tq , te , f
tp  and d

tp �
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DXWRFRUUHODWLRQV�XS�WR�WKH���WK�ODJ�DUH�MRLQWO\�]HUR��%RWK�WHVWV�JLYH�FOXHV�WR�VHFRQG�
moment dependence. These are presented in Table 1. 

Table 2 is the results of tests for integration and stationary properties using the aDf, 
33�DQG�.366�WHVWV��%RWK�$')�DQG�33�KDYH�D�QXOO�K\SRWKHVLV�RI�XQLW�URRW��ZKHUHDV�WKH�
.366�WHVW�KDV�D�QXOO�RI�D�VWDWLRQDU\�G�J�S��:H�¿QG�WKDW�WKH�UHWXUQV�RI�ERWK�WKH�QRPLQDO�
and real series are integrated of order 0. This means that the returns series follow a 
PHDQ�UHYHUWLQJ�SURFHVV�DV�FDQ�EH�GHGXFHG�IURP�WKH�JUDSKV�LQ�Figure 1. 

7DEOH����'HVFULSWLYH�VWDWLVWLFV�RI�OHYHOV�DQG�¿UVW�GLIIHUHQFHV

levels returns
nominal Real nominal real

 Mean -0.83 -0.36  0.12  0.00

 Std. Dev.  1.34  0.25  0.02  0.03

 Skewness -0.57 -0.06  2.35  1.43

 Kurtosis  2.07  2.44  9.77  9.66

Jarque-Bera  27.43*** [0.00]  4.14 [0.13]  855.06*** [0.00]  660.47*** [0.00]

Ljung-Box Q (12) 3220.90*** [0.00] 2597.5*** [0.00] 323.96*** [0.00] 149.28*** [0.00]

Note: Prob for JB and LBQ tests are reported in parenthesis. *** indicate rejection at the 1% level

Table 2: Unit root and stationary tests

Test ADF PP KPSS

levels
with intercept

levels
with trend

levels
with intercept

levels
with trend

levels
with tend

levels
without trend

Levels of series
nominal  

exchange rate
-0.89
[0.79]

-1.96
[0.62]

-1.36
[0.60]

-1.52
[0.82]

2.00*** 0.45***

real exchange 
rate

-1.39
[0.59]

-1.91
[0.65]

-1.39
[0.59]

1.96
[0.62]

0.92*** 0.22***

dollarization -4.70
[0.00]

-4.24
[0.00]

-7.19
[0.00]

-7.44
[0.00]

1.08*** 0.36***

Returns 
nominal  

exchange rate
-4.23
[0.00]

-4.22
[0.00]

-8.95
[0.00]

-8.91***
[0.00]

0.24 0.11

real  
exchange rate

-9.42***
[0.00]

-9.40***
[0.00]

-9.67***
[0.00]

-9.66***
[0.00]

0.08 0.08

dollarization -9.26***
[0.00]

-9.52***
[0.00]

-21.91***
[0.00]

-22.78***
[0.00]

0.88*** 0.27**

1RWH��
��

��DQG�


�LQGLFDWH�UHMHFWLRQ�DW�WKH���������DQG����VLJQL¿FDQFH�OHYHOV��&ULWLFDO�YDOXHV�IRU�
$')�	�33�DUH�������������DQG������������ZLWK�LQWHUFHSW��DQG������������DQG������������ZLWK�LQWHU-
FHSW�	�WUHQG��7KH�FULWLFDO�YDOXHV�IRU�.366�DUH�����������ZLWK�LQWHUFHSW��DQG�����������ZLWK�LQWHUFHSW�
& trend.
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)LJXUH����*UDSK�RI�H[FKDQJH�UDWH�DQG�UHWXUQV

4.2 Estimates of GARCH models

The EGarch estimates are presented in Table 3. The estimate for the conditional 
variance (f��LV�SRVLWLYH�DQG�VLJQL¿FDQW�DW�OHDVW�DW�WKH����OHYHO�IRU�WKH�ELODWHUDO�QRPLQDO�
H[FKDQJH�UDWHV��7KH�SRVLWLYH�VLJQ�VXJJHVWV�WKDW�DQ�LQFUHDVH�LQ�WKH�FRQGLWLRQDO�YDUL-
DQFH�ZLOO�LQFUHDVH�WKH�UHWXUQV��GHSUHFLDWLRQ��VHULHV�LWVHOI��&RQVLVWHQW�ZLWK�WKH�¿QGLQJV�
RI�$NFD\�HW�DO��������DQG�0HQJHVKD�DQG�+ROPHV���������LW�LQGLFDWHV�WKDW�WKH�PRUH�
YRODWLOH�WKH�H[FKDQJH�UDWH��WKH�ZHDNHU�WKH�YDOXH�RI�WKH�GRPHVWLF�FXUUHQF\��,Q�WKH�FDVH�
RI�WKH�HIIHFWLYH�H[FKDQJH�UDWHV��WKH�SDUDPHWHU�LV�SRVLWLYH��EXW�QRW�VWDWLVWLFDOO\�VLJQLI-
LFDQW�WR�LQÀXHQFH�WKH�GLUHFWLRQ�RI�PRYHPHQW���

in the case of the variance equation, the estimate for d��LV�ERWK�SRVLWLYH�DQG�VWDWLV-
WLFDOO\�VLJQL¿FDQW�IRU�WKH�QRPLQDO�ELODWHUDO�H[FKDQJH�UDWHV��EXW�QRW�IRU�WKH�UHDO�DQG�
HIIHFWLYH�H[FKDQJH�UDWHV��7KLV�UHVXOW�VXJJHVWV�WKDW�DQ�LQFUHDVHG�UHOLDQFH�RQ�IRUHLJQ�
FXUUHQF\� OHDGV� WR�D�KLJK�YRODWLOH�QRPLQDO�ELODWHUDO�H[FKDQJH�UDWHV��7KLV�¿QGLQJ� LV�
FRQVLVWHQW�ZLWK�WKH�WKHRUHWLFDO�SUHGLFWLRQV�RI�*LUWRQ�DQG�5RSHU��������DQG�HPSLULFDO�
¿QGLQJV�RI� WKH�PDMRULW\�RI� WKH� OLWHUDWXUH�RQ� WKH� LPSDFW�RI�SDUWLDO�GROODUL]DWLRQ�RQ�
H[FKDQJH�UDWH�YRODWLOLW\�

-4

-3

-2

-1

0

1

2

90 92 94 96 98 00 02 04 06 08 10 12 14

nominal exchange rate

-0.2

0.0

0.2

0.4

0.6

0.8

1.0

90 92 94 96 98 00 02 04 06 08 10 12 14

real exchange rate

-.04

.00

.04

.08

.12

.16

90 92 94 96 98 00 02 04 06 08 10 12 14

returns of nominal exchange rate

-.12

-.08

-.04

.00

.04

.08

.12

.16

90 92 94 96 98 00 02 04 06 08 10 12 14

returns of real exchange rate



38   ¿QDQFLDO�GROODUL]DWLRQ�DQG�H[FKDQJH�UDWH�YRODWLOLW\�LQ�*KDQD

4.2.1 Persistence (s�
The parameter s is used to capture the impact of the lagged conditional variance. it 
is a measure of persistence or long memory in the variance. according to the esti-
PDWHV��LW�LV�SRVLWLYH�DQG�VWDWLVWLFDOO\�VLJQL¿FDQW�WKURXJKRXW�DOWKRXJK�ZLWK�PDUJLQDO�
differences in magnitudes. The estimates are large and close to 1, suggesting that the 
variance moves slowly through time. as a measure of persistence it implies that a 
movement in the conditional variance away from its long-run mean lasts a long time. 
7KLV�HYLGHQFH�RI�ORQJ�PHPRU\�LQGLFDWHV�WKDW�WKH�YRODWLOLW\�LV�PHDQ�UHYHUWLQJ��DOEHLW�
LW�SRVVHVVHV�D�K\SHUEROLF�GHFD\�FKDUDFWHULVWLF�ZKLFK�WDNHV�D�ORQJ�WLPH�WR�HVWDEOLVK�
HTXLOLEULXP��7KH�HVWLPDWH�IRU�WKH�UHDO�H[FKDQJH�UDWH�LV�VOLJKWO\�ORZHU��DOWKRXJK�FORVHU�
to 1 than 0. 

4.2.2 Leverage effect (a�
$�VW\OL]HG�IDFW�LQ�¿QDQFLDO�PDUNHWV�LV�WKDW�D�GRZQZDUG�PRYHPHQW�LV�XVXDOO\�IROORZHG�
E\�KLJKHU�YRODWLOLW\��7KLV�IHDWXUH�ZKLFK�ZDV�¿UVW�VXJJHVWHG�E\�%ODFN��������IRU�VWRFN�
returns claims that price movements are negatively correlated with volatility such 
WKDW�SUHGLFWDEOH�YRODWLOLW\�LV�KLJKHU�DIWHU�QHJDWLYH�VKRFNV�WKDQ�DIWHU�SRVLWLYH�VKRFNV�
RI�WKH�VDPH�PDJQLWXGH��%ODFN��������DWWULEXWHG�DV\PPHWU\�WR�OHYHUDJH�HIIHFWV��7KH�
IHHGEDFN�K\SRWKHVLV�LV�DOVR�DSSOLHG�ZKHUHE\�LQ�WKH�FDVH�RI�IRUHLJQ�H[FKDQJH�PDUNHW��
a shock which increases the volatility of the market increases the risk of holding the 
FXUUHQF\��/RQJPRUH�DQG�5RELQVRQ��������2

our estimates of a GRHV� QRW� VXSSRUW� WKLV� QRWDEOH� FKDUDFWHULVWLF� RI� HTXLW\�PDUNHWV�
IRU� WKH�ELODWHUDO�H[FKDQJH�UDWHV��)RU� WKH�ELODWHUDO�FHGL�GROODU�H[FKDQJH�UDWHV�� WKHUH�
is evidence of symmetric volatility, such that past positive and negative shocks of 
the same magnitude have similar effects on future volatility. This is consistent with 
VRPH�OLWHUDWXUH�RQ�IRUHLJQ�H[FKDQJH�PDUNHWV��IRU�H[DPSOH��/DXUHQW��5RPERXWV��DQG�
9LRODQWH��������+DQVHQ�DQG�/XQGH��������$QGHUVHQ��%ROOHUVOHY��'LHEROG��DQG�/DE\V��
������'LHEROG�DQG�1HUORYH���������%ROOHUVOHY��&KRX�DQG�.URQHU��������FRQFOXGH�DI-
WHU�UHYLHZLQJ�D�ODUJH�ERG\�RI�HPSLULFDO�HYLGHQFH�DV�IROORZV��³whereas stock returns 
have been found to exhibit some degree of asymmetry in their conditional varianc-
es, the two-sided nature of foreign exchange markets makes such asymmetries less 
likely´��S�������$OWKRXJK��VRPH�HPSLULFDO�VWXGLHV�GR�¿QG�HYLGHQFH�RI�DV\PPHWU\�IRU�
VRPH�H[FKDQJH� UDWHV� �VHH�2K�DQG�/HH�������DQG�0F.HQ]LH� DQG�0LWFKHOO�� �������
RWKHUV�VXFK�DV�$QGHUVHQ�HW�DO����������'LHEROG�DQG�1HUORYH���������+VLHK���������
DQG�7D\ORU��������DPRQJ�RWKHUV��VXSSRUW�WKH�FODLP�WKDW�H[FKDQJH�UDWHV�H[KLELW�V\P-
metric features in the volatility dynamics. on the other hand, past positive and neg-
ative shocks of the same magnitude have disparate effects on future volatility for the 
HIIHFWLYH�H[FKDQJH�UDWHV���
2  (PSLULFDO�HYLGHQFH�RQ�OHYHUDJH�HIIHFWV�FDQ�EH�IRXQG�LQ�1HOVRQ���������*DOODQW��5RVVL�DQG�7DXFKHQ�
��������������&DPSEHOO�DQG�.\OH��������DQG�(QJOH�DQG�1J���������



© 2015 The author(s) *+$1$,$1�-2851$/�2)�(&2120,&6�92/�����'(&�������������  

4.2.3 Residual Diagnostics and robustness checks

7R�FKHFN�WKH�DGHTXDF\�RI�WKH�PRGHO�DQG�HQVXUH�WKDW�LW�LV�ZHOO�VSHFL¿HG��ZH�UHSRUW�
WKH�/MXQJ�%R[�4�VWDWLVWLFV�RQ�WKH�VTXDUHG�VWDQGDUGL]HG�UHVLGXDOV�RI�WKH�HVWLPDWHG�
(*$5&+�0�PRGHO� LQ�7DEOH����7KH�UHVXOWV�HVWDEOLVK� WKDW� WKH�VSHFL¿FDWLRQ�RI� WKH�
variance equation is correctly done since all Q�VWDWLVWLFV� DUH�QRW� VLJQL¿FDQW��7KLV�
indicates that there is no arch remaining in the variance equation. The arch lm 
WHVW�EDVHG�RQ�/DJUDQJH�PXOWLSOLHU� WHVWV�FRQ¿UP�WKDW� WKHUH�LV�QR�$5&+�OHIW� LQ�WKH�
VWDQGDUGL]HG�UHVLGXDOV�

Table 3: Results of E-gARCH Estimation & Diagnostics

Parameters Nominal ex-
change rate

Real exchange 
rate

Nominal effective 
exchange rate

Real effective 
exchange rate

_ -2.78*** [0.00] 4.63 [0.25] -27.87 [0.17] -23.77 [0.15]

q 0.00*** [0.00] -0.00* [0.07] 0.00[0.67] 0.01 [0.16]

Lag1 0.59*** [0.00] 0.43*** [0.00] 0.36 [0.00] 0.31 [0.00]

Lag 2 0.15*** [0.00] na -0.12 [0.08] -0.08 [0.22]

t� -0.48*** [0.00] -0.88** [0.02] -1.77 [0.01] -2.71 [0.00]

  0.02 [0.70] 0.19** [0.02] 0.11 [0.21] 0.21 [0.07]

a 0.61*** [0.00] 0.12** [0.03] -0.14 [0.02] -0.15 [0.04]

^ 0.94*** [0.00] 0.92*** [0.00] 0.80 [0.00] 0.69 [0.00]

b 0.12*** [0.00] -0.06 [0.26] -0.08 [0.23] -0.12 [0.21]

GED Parameter 0.73 [0.00] 0.90 [0.00] 1.40 [0.00] 1.36 [0.00] 

DW 1.6310 1.8474 1.8921 2.0574

AIC -6.0783 -5.2438 -4.8954 -4.7159

SBC -5.9549 -5.1330 -4.7720 -4.5925

HQC -6.0290 -5.1995 -4.8460 -4.6665

LL 921.75 798.20 744.32 717.39

ARCH (12) 0.08 [1.00] 0.14 [1.00] 0.12 [0.73] 0.55 [0.88]

Q2 (12) 1.12 [1.00] 1.83 [1.00] 9.92 [0.62] 7.29 [0.84]

Q2 (24) 12.59 [0.97] 4.21 [1.00] 20.33 [0.68] 11.08 [0.99]

Q2 (36) 18.18 [0.99] 5.62 [1.00] 25.62 [0.99] 21.32 [0.98]

1RWH��
��

�DQG�


�LQGLFDWH�VLJQL¿FDQFH�DW���������DQG����OHYHOV�UHVSHFWLYHO\��3UREDELOLWLHV�DUH�LQ�
SDUHQWKHVLV��//�LV�ORJ�OLNHOLKRRG��':�LV�'XUELQ�:DWVRQ�WHVW�VWDWLVWLFV��$,&��6%&��DQG�+4&�DUH�$NDLNH��
6FKZDU]��DQG�+DQQDQ�4XLQQ�,QIRUPDWLRQ�&ULWHULD��$5&+�LV�$5&+�WHVW�IRU�KHWHURVNHGDVWLFLW\��



40   ¿QDQFLDO�GROODUL]DWLRQ�DQG�H[FKDQJH�UDWH�YRODWLOLW\�LQ�*KDQD

5. Conclusion and policy recommendations

7KLV�SDSHU�KDV�FRQVLGHUHG�WKH�UROH�RI�GROODUL]DWLRQ�LQ�WKH�KLJK�YDULDELOLW\�RI�H[FKDQJH�
UDWHV�H[SHULHQFHG�LQ�*KDQD�VLQFH�WKH�DGRSWLRQ�RI�WKH�ÀH[LEOH�H[FKDQJH�UDWH�UHJLPH�DV�
SDUW�RI�WKH�HFRQRPLF�UHIRUPV�LQ�WKH�����V��7KH�VWXG\�¿OOV�LPSRUWDQW�JDSV�DQG�PDNHV�
D�FRQWULEXWLRQ�WR�WKH�OLPLWHG�OLWHUDWXUH�RQ�WKH�VXEMHFW�LQ�$IULFD�E\�VSHFLI\LQJ�D�PRGHO�
that accounts for conditional heteroscedasticity, persistence, and asymmetry in the 
YRODWLOLW\�SURFHVV�RI�WKH�IRUHLJQ�H[FKDQJH�PDUNHW��

7KH� UHVXOWV� SRLQW� RXW� LPSRUWDQW� VW\OL]HG� IDFWV� VXFK� DV� V\PPHWULF�� OHSWRNXUWLF� DQG�
SHUVLVWHQFH�EHKDYLRXU�LQ�WKH�G\QDPLFV�RI�QRPLQDO�DQG�UHDO�H[FKDQJH�UDWHV��$OVR��ZH�
¿QG�WKDW�WKH�PRUH�YRODWLOH�WKH�FHGL�GROODU�H[FKDQJH�UDWH��WKH�ZHDNHU�WKH�YDOXH�RI�WKH�
QRPLQDO�FHGL�GROODU�H[FKDQJH�UDWH�EHFRPHV��7KLV�LPSOLHV�WKDW�WKH�YRODWLOH�EHKDYLRXU�
RI�WKH�H[FKDQJH�UDWH�PDNHV�WKH�FHGL�ZHDNHU��ZKLFK�DOVR�OHDGV�WR�ORVV�RI�FRQ¿GHQFH�
in the domestic currency as a store of value, as a unit of account, and eventually as 
D�PHDQV�RI�VHWWOHPHQW��2Q�WKH�RWKHU�KDQG��D�PRUH�VWDEOH�H[FKDQJH�UDWH�VWUHQJWKHQV�
WKH�FHGL��DQG�WKHUHIRUH�LWV�FUHGLELOLW\�LV�HQKDQFHG��2Q�WKH�HIIHFWV�RI�GROODUL]DWLRQ�RQ�
H[FKDQJH�UDWH�LQVWDELOLW\��WKHUH�LV�HYLGHQFH�WKDW�YRODWLOLW\�LQFUHDVHV�ZLWK�LQFUHDVLQJ�
WUHQG�RI�GROODUL]DWLRQ�LQ�WKH�FDVH�RI�QRPLQDO�ELODWHUDO�H[FKDQJH�UDWHV��7KH�LPSOLFDWLRQ�
is that the increased demand for, and use of foreign currency in the Ghanaian econo-
P\�H[HUWV�GRZQZDUG�SUHVVXUH�RQ�WKH�GRPHVWLF�FXUUHQF\�ZKLFK�LQYDULDEO\�SURSDJDWHV�
further depreciation of the cedi. 

7KH�¿QGLQJV�VXSSRUW�WKDW�D�GH�GROODUL]DWLRQ�VWUDWHJ\�LV�DSSURSULDWH�LQ�WKH�¿JKW�DJDLQVW�
the volatile trend of the currency. however, it is recommended that monetary author-
LWLHV�VKRXOG�HPSOR\�PDUNHW�EDVHG�SROLFLHV�UDWKHU�WKDQ�WKH�FRXQWHU�SURGXFWLYH�IRUFHG�
GH�GROODUL]DWLRQ�VWUDWHJLHV�UHVRUWHG�WR�LQ�)HEUXDU\������ZKLFK�\LHOGHG�OLPLWHG�UHVXOWV��
(QVXULQJ�VWDELOLW\�LQ�PDFURHFRQRPLF�IXQGDPHQWDOV�VXFK�DV�LQÀDWLRQ�DQG�EXGJHWDU\�
LPEDODQFHV�LV�SHUWLQHQW�WR�ERRVW�WKH�FUHGLELOLW\�RI�JRYHUQPHQW�SROLFLHV�DQG�LQYLJRUDWH�
FRQ¿GHQFH�LQ�WKH�GRPHVWLF�FXUUHQF\�WR�VHUYH�WKH�IXQFWLRQV�RI�PRQH\�

2WKHU�SROLF\�PHDVXUHV�DLPHG�DW�GHYHORSLQJ�WKH�¿QDQFLDO�PDUNHWV�LQ�*KDQD�FDQ�SUR-
YLGH�DOWHUQDWLYH�KHGJHV�DJDLQVW�WKH�HURVLRQ�RI�ZHDOWK�SURSDJDWHG�E\�KLJK�LQÀDWLRQDU\�
trends and currency depreciation. also, it is imperative to reduce the high depen-
dence on imported products. The tastes and preferences of Ghanaians for foreign 
SURGXFWV�VKRXOG�EH�GLVFRXUDJHG�E\�SURPRWLQJ�WKH�FRPSHWLWLYH�SRVLWLRQ�RI�ORFDO�LQ-
dustries that can produce quality products at competitive prices.
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