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KEY POINT
$FFRUGLQJ�WR�WKLV�VWXG\�ZH�ZRXOG�OLNH�ILQG�VRPH�NH\�
SRLQW��LI�.\RWR�3URWRFRO�LPSOHPHQWHG�LQ�,UDQ�
9:KDW�ZLOO�EH�KDSSHQHG�LQ�,UDQ�0DFURHFRQRPLFV�IDFWRUV"
97KH�SULPDU\�FRQFOXVLRQ�VKRZV�XV�WKDW�RLO�LQFRPH�GHFUHDVH�
KDV�QHJDWLYH�HIIHFW�EXW�ZKDW�LV�WKH�VXLWDEOH�UHPHG\"
9:H�EHOLHYH�LI�,UDQ�DFFHSWV�.\RWR�3URWRFRO�VKRXOG�EH�
UHSODFHG�DQG�FRPSHQVDWH�LQFRPH�ORVVHV�IURP�GHFUHDVLQJ�
2LO�LQFRPH�E\�QRQ�RLO�FRPPRGLW\�DQG�1DWXUDO�*DV�([SRUW�



Short Term Dynamisms and Vector Auto regression 
(VAR)

8VXDOO\�H[SHUWV�FRQVLGHUHG�VLPXOWDQHRXV��RU�VWUXFWXUDO��HTXDWLRQ
PRGHOV��,Q�VXFK�PRGHOV�VRPH�YDULDEOHV�DUH�WUHDWHG�DV�HQGRJHQRXV�
DQG�VRPH�DV�H[RJHQRXV�RU�SUHGHWHUPLQHG��H[RJHQRXV�SOXV�ODJJHG�
HQGRJHQRXV��
%HIRUH�ZH�HVWLPDWH�VXFK�PRGHOV��ZH�KDYH�WR�PDNH�VXUH�WKDW�WKH�
HTXDWLRQV�LQ�WKH�V\VWHP�DUH�LGHQWLILHG��HLWKHU�H[DFWO\�RU�RYHU��
7KLV�LGHQWLILFDWLRQ�LV�RIWHQ�DFKLHYHG�E\�DVVXPLQJ�WKDW�VRPH�RI�W KH�
SUHGHWHUPLQHG�YDULDEOHV�DUH�SUHVHQW�RQO\�LQ�VRPH�HTXDWLRQV�
7KLV�LGHQWLILFDWLRQ�LV�RIWHQ�DFKLHYHG�E\�DVVXPLQJ�WKDW�VRPH�RI�W KH�
SUHGHWHUPLQHG�YDULDEOHV�DUH�SUHVHQW�RQO\�LQ�VRPH�HTXDWLRQV��7KLV
GHFLVLRQ�LV�RIWHQ�VXEMHFWLYH�DQG�KDV�EHHQ�VHYHUHO\�FULWLFL]HG�E\
&KULVWRSKHU�6LPV�
$FFRUGLQJ�WR�6LPV��LI�WKHUH�LV�WUXH�VLPXOWDQHLW\�DPRQJ�D�VHW�RI�
YDULDEOHV��WKH\�VKRXOG�DOO�EH�WUHDWHG�RQ�DQ HTXDO�IRRWLQJ��WKHUH VKRXOG�
QRW�EH�DQ\�D�SULRUL�GLVWLQFWLRQ�EHWZHHQ�(QGRJHQRXV�DQG�H[RJHQRXV
YDULDEOHV��,W�LV�LQ�WKLV�VSLULW�WKDW�6LPV�GHYHORSHG�KLV�9$5�PRGH O�



Vector Autoregressions (VAR and VEC)

7KH�VWUXFWXUDO�DSSURDFK�WR�VLPXOWDQHRXV�HTXDWLRQV�PRGHOLQJ�XVHV�
HFRQRPLF�WKHRU\�WR�GHVFULEH�WKH�UHODWLRQVKLSV�EHWZHHQ�VHYHUDO�
YDULDEOHV�RI�LQWHUHVW��7KH�UHVXOWLQJ�PRGHO�LV�WKHQ�HVWLPDWHG��DQ G�XVHG�WR�
WHVW�WKH�HPSLULFDO�UHOHYDQFH�RI�WKH�WKHRU\�
8QIRUWXQDWHO\��HFRQRPLF�WKHRU\�LV�RIWHQ�QRW�ULFK�HQRXJK�WR�SURYL GH�D
WLJKW�VSHFLILFDWLRQ�RI�WKH�G\QDPLF�UHODWLRQVKLS�DPRQJ�YDULDEOHV�
)XUWKHUPRUH��HVWLPDWLRQ�DQG�LQIHUHQFH�DUH�FRPSOLFDWHG�E\�WKH�IDF W�WKDW�
HQGRJHQRXV�YDULDEOHV�PD\�DSSHDU�RQ�ERWK�WKH�OHIW�DQG�ULJKW�VLGHV RI�WKH�
HTXDWLRQV�
7KHVH�SUREOHPV�OHDG�WR�DOWHUQDWLYH��QRQ�VWUXFWXUDO��DSSURDFKHV�WR�
PRGHOLQJ�WKH�UHODWLRQVKLS�EHWZHHQ�VHYHUDO�YDULDEOHV��+HUH�ZH�GHV FULEH�
WKH�HVWLPDWLRQ�DQG�DQDO\VLV�RI�YHFWRU�DXWRUHJUHVVLRQ �9$5��DQG�WKH�
YHFWRU�HUURU�FRUUHFWLRQ��9(&��PRGHOV��:H�DOVR�GHVFULEH�WRROV�IRU WHVWLQJ�
IRU�WKH�SUHVHQFH�RI�FRLQWHJUDWLQJ UHODWLRQVKLSV�DPRQJ�VHYHUDO�YDULDEOHV��



VAR Theory
7KH�YHFWRU�DXWRUHJUHVVLRQ �9$5��LV�FRPPRQO\�XVHG�IRU�IRUHFDVWLQJ�V\VWHPV�RI�
LQWHUUHODWHG�WLPH�VHULHV�DQG�IRU�DQDO\]LQJ�WKH�G\QDPLF�LPSDFW�RI UDQGRP�
GLVWXUEDQFHV�RQ�WKH�V\VWHP�RI�YDULDEOHV�
7KH�9$5�DSSURDFK�VLGHVWHSV�WKH�QHHG�IRU�VWUXFWXUDO�PRGHOLQJ�E\�PRGHOLQJ�HYHU\�
HQGRJHQRXV�YDULDEOH�LQ�WKH�V\VWHP�DV�D�IXQFWLRQ�RI�WKH�ODJJHG�YDOXHV�RI�DOO�RI�
WKH�HQGRJHQRXV�YDULDEOHV�LQ�WKH�V\VWHP��
7KH�PDWKHPDWLFDO�IRUP�RI�D�9$5�LV

ZKHUH�\W LV�D�N YHFWRU�RI�HQGRJHQRXV�YDULDEOHV��[W LV�D�G YHFWRU�RI�H[RJHQRXV�
YDULDEOHV�$� �����$S DQG�%�DUH�PDWULFHV�RI�FRHIILFLHQWV�WR�EH�HVWLPDWHG��DQG�HW LV�D�
YHFWRU�RI�LQQRYDWLRQV�WKDW�PD\�EH�FRQWHPSRUDQHRXVO\�FRUUHODWHG�ZLWK�HDFK�RWKHU�
EXW�DUH�XQFRUUHODWHG�ZLWK�WKHLU�RZQ�ODJJHG�YDOXHV�DQG�XQFRUUHODWHG�ZLWK�DOO�RI�WKH�
ULJKW�KDQG�VLGH�YDULDEOHV��
6LQFH�RQO\�ODJJHG�YDOXHV�RI�WKH�HQGRJHQRXV�YDULDEOHV�DSSHDU�RQ�WKH�ULJKW�KDQG�
VLGH�RI�HDFK�HTXDWLRQ��WKHUH�LV�QR�LVVXH�RI�VLPXOWDQHLW\��DQG�2/6�LV�WKH�
DSSURSULDWH�HVWLPDWLRQ�WHFKQLTXH��1RWH�WKDW�WKH�DVVXPSWLRQ�WKDW�WKH�GLVWXUEDQFHV�
DUH�QRW�VHULDOO\�FRUUHODWHG�LV�QRW�UHVWULFWLYH�EHFDXVH�DQ\�VHULDO�FRUUHODWLRQ�FRXOG�
EH�DEVRUEHG�E\�DGGLQJ�PRUH�ODJJHG�\¶V�



VAR Theory
$V�DQ�H[DPSOH�RI�D�9$5��VXSSRVH�WKDW�LQGXVWULDO�SURGXFWLRQ��,3�� DQG�
PRQH\�VXSSO\��0���DUH�MRLQWO\�GHWHUPLQHG�E\�D�WZR�YDULDEOH�9$5�D QG�
OHW�D�FRQVWDQW�EH�WKH�RQO\�H[RJHQRXV�YDULDEOH��:LWK�WZR�ODJJHG�
YDOXHV�RI�WKH�HQGRJHQRXV�YDULDEOHV��WKH�9$5�LV

ZKHUH�D��E��F�DUH�WKH�SDUDPHWHUV�WR�EH�HVWLPDWHG�



Data and Time series Variables



VAR Model Algorithm
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Var. Model: Impulse Effect (LNGDP-
LNOG)

5HJDUGLQJ�WR�HVWLPDWLRQ�RI�LPSXOVH�UHVSRQVH�IXQFWLRQ��,5)��DQG�
VWXG\�RI�RQH�6�'�VKRFN�RQ�/RJDULWKP�RI�2LO LQFRPH LQ�ILUVW�\HDU�
/12* ZLOO�EH��������LQFUHDVHG�WKLV�LV�DURXQG������ELOOLRQ�5LDOV WKLV�
6KRFN�LQ�VHFRQG�\HDU�LQFUHDVH /12* DURXQG��������
7KLV�LV�LQWHUHVWLQJ�WKDW�HIIHFW�RI�VKRFN�ZLOO�EH�HIIHFWV�IRU����\HDUV�
(IIHFWV�RI /12* VKRFN�LQFUHDVH�/1*'3 DURXQG��������WKDW�LV�
DURXQG���ELOOLRQ�5LDOV�



Var. Model: Impulse Effect (LNGDP-
LNAG-LNEGW-LNM)

7KH�*'3 VKRFN�HIIHFWV�RQ�HFRQRPLFV�VHFWRU�YDOXH�DGGHG�DQG�
HPSOR\PHQW�DV�LQ�EHOORZ�
)LUVWO\�\RX�FDQ�VHH�HIIHFWV�RI�/1*'3 RQ�/1$*��/1(*: DQG�/10�
,I�*'3�ORJDULWKP�VKRFN�HIIHFW�KDV�EHHQ�PRUH�WKDQ���WKH�YDOXH�DGGHG�
LQFUHDVH�PRUH�WKDQ���ELOOLRQ�5LDOV DQG�LI�FKDQJHV�OHVV�WKDQ���YDOXHV�
DGGHG�GHFUHDVH�OHVV�WKDQ���ELOOLRQ�5LDOV�



Var. Model: Summary of Impulse Effect 
on other variable

5HJDUGLQJ�WR�*'3 LPSXOVH�ZH�FDQ�FODVVLILHG�YDULDEOH�LQ�EHOORZ�
WDEOH��WKLV�WDEOH�VKRZ�XV�WKDW�PRUH�VHQVLWLYLW\�RQ�SURGXFWLYH�
VHFWLRQ�

$W�ODVW�ZH�ZLOO�UHYLHZ�WKH�LPSXOVH�RI� /1*'3 RQ�/1(03/2<0(17
WKH�UHVXOW�VKRZ�XV�WKDW�RQH�VKRFN�RQ�/1*3�FUHDWH������HPSOR\HH��



Conclusion:
,UDQ�PXVW�EH�WULHG�DV�VRRQ�DV�SRVVLEOH�MRLQW�WR�.\RWR�
SURWRFRO�EXW�JUDGXDOO\�DQG�UHJDUGLQJ�WR�FUXGH�RLO�
LQFRPH�ORVVHV�PXVW�EH�VXEVWLWXWHG�DQG�WKLQN�DERXW�
QHZ�LQFRPH�VRXUFHV�
9)LUVW�RI�DOO�WKHUH�DUH�SRVVLEOH�WKDW�VRPH�SDUW�RI�PHQWLRQ�ORVVHV
FRPSHQVDWH�E\�1DWXUDO�*DV�H[SRUW�DQG�UHJDUGLQJ�WR�SRWHQWLDO�RI�
,UDQ�IRU�HQWHULQJ�WR�,QWHUQDWLRQDO�JDV�WUDGH�,UDQ�KDV�WZR�RSWLRQV�
IRU�H[HUWLQJ�/1*�DQG�SLSH�OLQH�
96HFRQG�HQHUJ\�RSWLPL]DWLRQ�DQG�GHFUHDVH�HQHUJ\�LQWHQVLW\
9$QG�ODVW�H[SDQG�QRQ�RLO�WUDGH�


