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$� UHVHDUFK�ZDV�FRQGXFWHG�RQ�UHFRUGV�RI�D�/RUL�%DNKWLDU\ ODPEV�IORFN�RYHU�D�SHULRG�RIQLQH� \HDUV������������� *HQHWLF� SDUDPHWHUV� ZHUH�HVWLPDWHG�IRU�ELUWK�ZHLJKW��%:7��ZHDQLQJ� ZHLJKW� �::7��DQG�SUH�ZHDQLQJ�DYHUDJH�GDLO\�JDLQ� �$'*��XVLQJ�5HVWULFWHG0D[LPXP� /LNHOLKRRG� �5(0/�� SURFHGXUHV�� 6L[�GLIIHUHQW�PRGHOV�ZHUH�ILWWHG�ZLWK�RUZLWKRXW� PDWHUQDO� �JHQHWLF� RU� SHUPDQHQW�HQYLURQPHQW��HIIHFWV��7KH�GLUHFW� KHULWDELOLW\HVWLPDWH� �Kð�� ZDV� UDQJHG� IURP� ������������������������������� IRU�%:7��::7�DQG$'*�� UHVSHFWLYHO\�� 7KH� HVWLPDWHV� ZHUH� KLJKHU� ZKHQ� PDWHUQDO� HIIHFWV� �JHQHWLF�RUHQYLURQPHQWDO�� LJQRUHG� IURP�WKH�PRGHO��7KH�PDWHUQDO� KHULWDELOLW\ �Pð��IRU�%:7�ZDV���� ZKHQ� PDWHUQDO� JHQHWLF� HIIHFW� ILWWHG� LQ� WKH� PRGHO��EXW�GHFUHDVHG�WR� ���� ZKHQPDWHUQDO� SHUPDQHQW� HQYLURQPHQWDO� HIIHFW� �Fð��ZDV�ILWWHG��7KH�Pð IRU�ERWK�::7�DQG$'*� ZDV� IURP� ��������� DQG� IURP� �����������UHVSHFWLYHO\��7KH�Fð HVWLPDWH�UDQJHVIURP� ��������� DQG���������� DQG���������� IRU�%:7��::7�DQG�$'*��UHVSHFWLYHO\�7KH� JHQHWLF� FRUUHODWLRQ� EHWZHHQ� GLUHFW�DQG�PDWHUQDO�JHQHWLF�HIIHFWV�ZHUH� �������������� DQG� ��������� IRU�%:7��::7�DQG�$'*��UHVSHFWLYHO\��7KH�GLUHFW�DQG�PDWHUQDOJHQHWLF� FRUUHODWLRQ� HVWLPDWHV� ZHUH� ����������� ��������� DQG� ��������� IRU� %:7�::7� DQG� $'*�� UHVSHFWLYHO\�� 7KHVH UHVXOWV� LQGLFDWH� WKDW�WKH�PDWHUQDO�FRPSRQHQWVKRXOG�EH�FRQVLGHUHG�LQ�VHOHFWLRQ�RI�/RUL�%DNKWLDU\ ODPEV��PDOHV�DQG�IHPDOHV��.H\�ZRUGV� (DUO\�JURZWK��GLUHFW�KHULWDELOLW\��PDWHUQDO�HIIHFWV��/RUL�%DNKWLDU\ VKHHS
,QWURGXFWLRQ7KH� JHQHWLF� FKDUDFWHULVWLFV� RI QDWLYH�EUHHGV�DUH�LPSRUWDQW��QRW�RQO\�IRU�FRQVHUYDWLRQSXUSRVHV� EXW� DOVR� IRU� GHILQLWLRQ�RI�EUHHGLQJ�REMHFWLYH�DQG�EUHHGLQJ�SURJUDPV��:KHQUHFRUGV� DUH�QRQH[LVWHQW�DQG�EUHHGV�DUH�QRW�ZHOO�GHILQHG�LQ�WKH�ILHOG��LQIRUPDWLRQ�FRXOGEH� REWDLQHG� IURP� UHVHDUFK� VWDWLRQ� LQIRUPDWLRQ� ZKHUH� SHGLJUHH� DQG� SHUIRUPDQFHUHFRUGV� KDYH� EHHQ� NHSW��*URZWK�UDWH�DQG�OHDQQHVV�DUH�PDMRU�HFRQRPLF�WUDLWV�IRU�ERWKWHUPLQDO�VLUH�DQG�GXDO�SXUSRVH EUHHGV�:KHQ� ERG\�ZHLJKWV�DQG�JURZWK�UDWH�WR�ZHDQLQJ�LQ�VKHHS�DUH�LQFOXGHG�LQ�WKH�EUHHGLQJJRDO�� LW� LV� XVXDO� WR� GLVWLQJXLVK� EHWZHHQ� JHQHWLF� DQG� SHUPDQHQW� HQYLURQPHQWDOFRPSRQHQWV�GXH�WR�WKH�GDP�LQ�RUGHU�WR�DFKLHYH�RSWLPXP�JHQHWLF�SURJUHVV�/RUL�%DNKWLDU\ LV� DQ� ,UDQLDQ� IDW�WDLOHG� VKHHS�EUHHG�DQG�LWV�PRVW�LQFRPHV�FDPH�IURPPXWWRQ�SURGXFWLRQ�XQGHU�H[WHQVLYH�FRQGLWLRQV�1HYHUWKHOHVV�� LQ� WKLV� EUHHG� WKHUH� DUH� YHU\� IHZ� VWXGLHV�XVLQJ�DSSURSULDWH�PRGHOV�WRHVWLPDWH�WKH�LPSRUWDQFH�RI�GLUHFW�DQG�PDWHUQDO�DGGLWLYH�HIIHFWV�RQ�HDUO\�JURZWK�WUDLWV�5HFHQW� GHYHORSPHQWV� LQ� VWDWLVWLFDO� PHWKRGV� IRU� HVWLPDWLRQ�RI�YDUL DQFH�FRPSRQHQWVKDYH� VLPSOLILHG� WKH� SDUWLWLRQLQJ� RI� YDULDQFH� LQWR� GLUHFW�DQG�PDWHUQDO�HIIHFWV�DQG�DV
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OLQHDU� PRGHOV�XVHG�LQ�DQLPDO�JHQHWLF�HYDOXDWLRQ�PDNH�WKHVH�HIIHFWV�FDQ�EH�LQFOXGHG�LQDQLPDO�PRGHO�DQDO\VLV��0H\HU��������/LJGD��������6Q\PDQ��������*HQHWLF� DQG� HQYLURQPHQWDO� UHODWLRQVKLSV� EHWZHHQ� GLUHFW� DQG� PDWHUQDO� HIIHFWV� IRUJURZWK� DQG� PRVW� RWKHU� WUDLWV� KDYH� RIWHQ� EHHQ� IRXQG� WR�EH�QHJDWLYH��1DVKROP�DQG'DQHOO�� ������� 6HYHUDO� VWXGLHV�KDYH�DOVR�DWWULEXWHG�PRVW�YDULDWLRQ�LQ�ODPE�ZHLJKWV�WRPDWHUQDO� HIIHFW� �%XUIHQLQJ�DQG�NUHVV��������0DULD�HW DO���������9DQ�:\N�HW�DO��������6Q\PDQ HW�DO���������+RZHYHU��7KHUH�LV�VWLOO�PXFK�FRQIOLFWLQJ�LQIRUPDWLRQ�DERXW�WKH�GLUHFW�PDWHUQDO�JHQHWLFFRUUHODWLRQ�7KH�VLJQ�DQG�PDJQLWXGH�RI�WKLV�FRUUHODWLRQ�IRU�/RUL�%DNKWLDU\ VKHHS�DUH�VWLOO�XQNQRZQ�:KHQ� PDWHUQDO� JHQHWLF� HIIHFWV� DUH� RI� LPSRUWDQFH�� EXW� QRW� DFFRXQWHG� IRU�� GLUHFWKHULWDELOLW\� HVWLPDWHV� DUH� ELDVHG� XSZDUGV� DQG� UHDOL]HG�VHOHFWLRQ�HIILFLHQF\�UHGXFHG�1DVKROP DQG�'DQHOO��������7KH� H[LVWHQFH� RI� PXOWLSOH�ELUWKV�LQ�VKHHS� DV�RSSRVHG�WR�FDWWOH��JLYH�ULVH�WKLV�TXHVWLRQRI� ZKDW�LQIOXHQFH�RI�D�SHUPDQHQW�HQYLURQPHQWDO�HIIHFW� RI��WKH GDP�ZRXOG�EH�RQ�WUDLWVVXFK�DV�ELUWK�ZHLJKW��ZHDQLQJ�ZHLJKW�DQG�DYHUDJH�GDLO\�JDLQ�WR�ZHDQLQJ�5HFHQWO\�� SXEOLVKHG� KHULWDELOLW\� HVWLPDWH� IRU� ODPE¶V� ELUWK� �%:7���ZHDQLQJ�ZHLJKW�::7���DQG DYHUDJH�GDLO\�JDLQ�WR�ZHDQLQJ��$'*��DUH�VXPPDUL]HG�LQ�7DEOH� ��
7DEOH�� 6XPPDU\� RI� UHSRUWHG� GLUHFW� �Kð��� PDWHUQDO� JHQHWLF� �Pð� �� SHUPDQHQWHQYLURQPHQWDO�Fð�� HVWLPDWHV� DQG� FRUUHODWLRQ� EHWZHHQ� GLUHFW� DQG� PDWHUQDO� JHQH WLFHIIHFWV��UDP��IRU�ELUWK�ZHLJKW�DQG�ZHDQLQJ�ZHLJKW�RI�ODPEVD��ELUWK�ZHLJKW�����������������������������������������������E��ZHDQLQJ�ZHLJKW%UHHG Kð Pð Fð UDP Kð Pð Fð UDP 5HI�1R�&KLRV ��������� ��������� ��������� ��������� ��������� ��������� ��������� ����� WR�±���� �5RPDQRY ���� ���� ���� ����� ���� ���� ���� ���� ��3ROOHG'RUVHW ���� ���� ���� ����� ���� ���� ���� ����� ��'RUSHU ���� ���� ���� ���� ���� ���� ����� �0HULQR ���� ���� ����� ���� ���� ����� ��$IULQR ���� ���� ���� ���� ���� ��6ZHGLVK)LQHZRRO ���� ���� ���� ���� ���� ���� �
7KH� DLPV� RI� WKLV�VWXG\�ZHUH�WR�REWDLQ�ILUVW��GHWHUPLQH�WKH�VXLWDEOH�PRGHO�IRU�DQDO\VLVIRU� ERG\�ZHLJKWV�DQG�$'*�DQG�HVWLPDWLRQ�RI��FR��YDULDQFH�DQG�JHQHWLF�SDUDPHWHUV�IRUHDFK�RI�WKHVH�WUDLWV�0DWHULDO�DQG�0HWKRGV
'DWD� XVHG� LQ�WKLV�VWXG\�ZHUH�REWDLQHG�IURP�WKH�'HYHORSPHQW�DQG�%UHHGLQJ�6WDWLRQ�RI/RUL�%DNKWLDU\ VKHHS� LQ� &KDKDUPDKDO YD %DNKWLDU\ SURYLQFH�� ,UDQ�GXULQJ�D�SHULRGIURP� ���� WR� ������ $Q� H[WHQVLYH� PDQDJHPHQW� V\VWHP�� RQ� VXPPHU� UDLQID OO� PL[JUDVVODQG�SDVWXUH�SUDFWLFHG�7KH� ODPELQJ� ZDV�UHVWULFWHG�LQ�ZLQWHU��7KH�ELUWK�ZHLJKW�RI�ODPEV�DQG�HZH�ZHLJKW�ZDVUHFRUGHG� DW� �� K�RI�ODPELQJ��6XEVHTXHQW�ZHLJKW�RI�WKH�ODPEV�ZDV�UHFRUGHG�DW� �����DWZHDQLQJ��� ��� ��� ���� �� PRQWKV� RI�DJH��6LUHV�ZHUH�XVHG IRU�D�PD[LPXP�WZR�RU�WKUHH\HDUV� IRU� DYRLGLQJ� LQEUHHGLQJ�� ,Q�WKLV�IORFN��ZHDQLQJ�ZHLJKW�ZDV�WKH�PRVW�LPSRUWDQWVHOHFWLRQ�FULWHULRQ�
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6WDWLVWLFDO�$QDO\VLV7UDLWV� FRQVLGHUHG� ZHUH� ELUWK� ZHLJKW� �%:7�NJ��� ZHDQLQJ� ZHLJKW� �::7�NJ�� DQGDYHUDJH� GDLO\� JDLQ� �$'*�� .J�GD\�� WKH�GHVFULSWLRQ�RI�WKHVH�WUDLWV�DUH�VXPPDUL]HG�LQ7DEOH���
7DEOH�� 6XPPDU\�VWUXFWXUH�GDWD�IRU�HDFK�WUDLW'DWD�VWUXFWXUHV %:7 ::7 $'*1XPEHU�RI�UHFRUGV ���� ���� ����0HDQ ��������� ���������� ����������6WDQGDUG�GHYLDWLRQ ����� ��� ������&�9 ����� ����� �����1R��DQLPDOV�LQ�SHGLJUHH ���� ���� ����1R��VLUHV ��� ��� ���1R��GDPV ��� ��� ���0HDQ�RI�DJH��GD\�
),;('�())(&76�<HDU%LUWK�RU�ZHDQLQJ�VWDWXV6H[$JH�RI�GDP
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9DULDQFH� DQG� FRYDULDQFH� FRPSRQHQWV�ZHUH�HVWLPDWHG�E\�WKH�')5(0/���� SURJUDP�0H\HU�� ������� %\� LJQRULQJ� RU� LQFOXGLQJ�PDWHUQDO�JHQHWLF�RU�HQYLURQPHQWDO�HIIHFWV�VL[�GLIIHUHQW�PRGHOV�RI�DQDO\VLV�ZHUH ILWWHG�IRU�HDFK�WUDLW�
\� ;E�=�D�H ���\� ;E�=�D�=�&�H ���\� ;E�=�D�=�P�H ZLWK�FRY�D�P� � ���\� ;E�=�D�=�P��H :LWK�FRY�D�P� $1DP ���\� ;E�=�D�=�P��=�&�H ZLWK�FRY�D�P� � ���\� ;E�=�D�=�P��=�&�H :LWK�FRY�D�P� $1DP ���
:KHUH� \� LV� D� YHFWRU� RI� REVHUYHG� WUDLWV� RI� DQLPDOV�� E�� D�� P��F�DUH�YHFWRUV�RI�IL[HGHIIHFWV�� GLUHFW�DGGLWLYH�JHQHWLFV�HIIHFWV�DQG�PDWHUQDO�SHUPDQHQW�HQYLURQPHQWDO�HIIHFWV�UHVSHFWLYHO\�� DQG� ;��=���=� DQG�=� DUH�WKH�FRUUHVSRQGLQJ�LQFLGHQFH�PDWULFHV�UHODWLQJWKH� HIIHFWV� WR�\��H�LV�WKH�LQFLGHQFH�YHFWRU�RI�UHVLGXDOV� $�LV�WKH�QXPHUDWRU�UHODWLRQVKLSPDWUL[� DQG� 1DP� LV WKH� FRYDULDQFH� EHWZHHQ� GLUHFW� DGGLWLYH� JHQHWLFV� DQG� PDWHUQDODGGLWLYH� JHQHWLFV� HIIHFWV��,W�ZDV�DVVXPHG�WKDW�9�D� $1ðD��9�P� $1ðP��9�F� ,1ðF DQG9�H� ,1ðH�/RJ� /LNHOLKRRG� 5DWLR� WHVWV� ZHUH SHUIRUPHG� DPRQJ� DOO�VL[�PRGHOV�WR�GHWHUPLQH�WKHPRVW� VXLWDEOH� PRGHO� IRU� HDFK� WUDLW�� $Q� HIIHFW� ZDV� FRQVLGHUHG�WR�KDYH�D�VLJQLILFDQWLQIOXHQFH� ZKHQ�LWV�LQFOXVLRQ�FDXVHG�D�VLJQLILFDQW�LQFUHDVH�LQ�ORJ�OLNHOLKRRG��FRPSDUHGWR� WKH�PRGHO�LQ�ZKLFK�LW�ZDV�LJQRUHG��:KHQ�PLQXV� ��WLPHV�WKH�GLIIHUHQFH�EHWZHHQ�WKHORJ� OLNHOLKRRG� ZDV� JUHDWHU�WKDQ�YDOXHV�RI�WKH�FKL�VTXDUH�GLVWULEXWLRQ�ZLWK�RQH�GHJUHHRI�IUHHGRP��WKH�HIIHFW�ZDV�FRQFOXGHG�WR�KDYH�D�VLJQLILFDQW�LQIOXHQFH�
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5(68/76�$1'�',6&866,21
(VWLPDWHV� RI�GLUHFW�DQG�PDWHUQDO�KHULWDELOLWLHV DQG�FRUUHODWLRQ�EHWZHHQ�WKHP�IRU�DOO�VL[PRGHOV�XVLQJ�XQLYDULDWH DQDO\VLV�DQG�WRWDO�KHULWDELOLWLHV DUH�SUHVHQWHG��,Q�WDEOH���

7DEOH� � (VWLPDWHV� JHQHWLF� SDUDPHWHUV� DQG�KHULWDELOLW\ HVWLPDWHV�IRUELUWK� ZHLJKW� �%:7��� ZHDQLQJ� ZHLJKW� �::7�� DQG� SUH�ZHDQLQJDYHUDJH�GDLO\�JDLQ��$'*�0RGHO 7UDLW Kð Fð Pð /RJ�/ UDP������������������
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� Kð GLUHFW�KHULWDELOLW\��Fð UDWLR�RI�PDWHUQDO�SHUPDQHQW�HQYLURQPHQWDO�HIIHFW���Pð� PDWHUQDO� KHULWDELOLW\�� 1ðS�  � SKHQRW\SLF� YDULDQFH�� /RJ� / � ORJ� OLNHOLKRRG� DVGHYLDWLRQ� IURP� PRGHO����� UDP  �GLUHFW�PDWHUQDO�JHQHWLF�FRUUHODWLRQ��6(�UDQJH�IRUKð �����������Pð  �����������Fð ����������
7KH� EHVW� PRGHO� IRU�%:7��::7�DQG�$'*�ZDV�WKH�PRGHO�LQ�ZKLFK�PDWHUQDO�JHQHWLFDQG SHUPDQHQW�HQYLURQPHQWDO�HIIHFW��ZHUH LQFOXGHG�'LUHFW�KHULWDELOLWLHV HVWLPDWHV�REWDLQHG�IRU�WUDLWV�LQ�WKLV�VWXG\�ZHUH�ZLWKLQ�WKH�UDQJHV�RIUHSRUWHG�E\�YDULRXV�DXWKRUV�IRU�VHYHUDO�VKHHS�EUHHGV�ZRUOG�ZLGH��7DEOH� ���7KH� Kð� HVWLPDWHV� IRU� %:7� ZHUH� UDQJHG� IURP PRGHUDWHO\� ������� WR� KLJK� �������+RZHYHU�� ILWWLQJ�RQH�RU�ERWK�RI�WKH�PDWHUQDO�HIIHFWV�UHGXFH�WKH�Kð�HVWLPDWHV�IURP� ����WR� ������ $V� %:7��Kð�HVWLPDWHV�IRU�::7�DQG�$'*�GHFUHDVH�ZKHQ�ERWK�WKH�PDWHUQDOHIIHFWV� ZHUH� ILWWHG� LQ� WKH� PRGHO�� 7KLV� LV� HYLGHQW� WKDW� %:7� LV� PRVW� LQIOXHQFH�E\PDWHUQDO JHQHWLF� HIIHFW�� EXW� ::7� DQG� $'*� DUH� PRVWO\� DIIHFWHG� E\� PDWHUQDOSHUPDQHQW�HQYLURQPHQWDO�HIIHFW�
(VWLPDWHV� RI� Pð� DQG� Fð ZHUH�LQ�UDQJH�UHSRUWHG�E\�VHYHUDO�DXWKRUV��Pð GHFUHDVHV�IURPELUWK������� WR� ZHDQLQJ������� DQG� IRU� $'*�������� 7KLV� PHDQV�WKDW�PDWHUQDO�HIIHFWVSOD\V DQ�LPSRUWDQW�UROH�LQ�%:7�
(VWLPDWH� SHUPDQHQW� HQYLURQPHQWDO� HIIHFW� YDULDQFH� �Fð�� ZDV� LPSRUWDQW� IRU� %:7�::7� DQG� $'*� ZDV� GLIIHUHQW�IURP�]HUR��7KH�YDULDQFH�RI�SHUPDQHQW�HQYLURQPHQWDOHIIHFW� RQ� %:7� ZDV� LQIOXHQFHG� GXH� WR�RI�XWHULQH�FDSDFLW\�DQG�WKH�HIIHFW�RI�PXOWLSOHELUWK�� 5HODWLYHO\� ODUJH� Fð HVWLPDWH� IRU� ::7� DQG� $'*�DUH�PRVW�OLNHO\�UHIOHFWHG�LQ



(VWLPDWLRQ�RI�JHQHWLF�SDUDPHWHUV�IRU�HDUO\�JURZWK«

��

GLIIHUHQFHV� WKH� UHDULQJ� DELOLWLHV� RI� GDPV� WKDW�PLJKW�EH�LQIOXHQFHG�E\�HQYLURQPHQWDOIOXFWXDWLRQV�EHWZHHQ�\HDUV�RI�KHU�ELUWK�VWDWXV��'XJXPD��HW�DO���������)DFWRUV�� ZKLFK� SHUPDQHQWO\� LQIOXHQFH� WKH�PLON�SURGXFWLRQ�RI�WKH�HZH��VXFK�DV�XGGHUGHIHFWV��ODUJHO\�FRQWULEXWHG�WR�WKH�Fð YDOXH�IRU�::7�DQG�$'*��6Q\PDQ��HW�DO���������
7KH� FRUUHODWLRQ� HVWLPDWHV� REWDLQHG� EHWZHHQ�GLUHFW�DQG�PDWHUQDO�JHQHWLF�HIIHFWV��UDP�IRU� %:7�� ::7� DQG� $'*� ZHUH� SRVLWLYH� DQG� ORZHU� WKDQ� PRVW� RI� WKH� HVWLPDWHVUHSRUWHG� LQ�WKH�OLWHUDWXUH�FLWHG��7KHVH�SRVLWLYH�FRUUHODWLRQV ZHUH�RSSRVLWH�RI�WKH�UHVXOWVIRXQG� E\� 7RVK� DQG� .HPS��������LQ�WKH�VKHHS�SRSXODWLRQ��+DPSVKLUH��3ROOHG�'RUVHWDQG�5RPDQRY���0DULD�HW�DO���������LQ�5RPDQRY VKHHS�7KHVH� HVWLPDWHV� PD\� EH� FRQVLGHUDEOH� DQG� FRXOG� EH� LQIOXHQFHG� E\� VPDOO�GDWD�VL]H�0DULD� HW� DO��� ������ )DGLOL� HW�DO���������$O�6KRUHS\���������WKH�PRGHOV�ILWWHG�RU�SRRUSHGLJUHH� VWUXFWXUH� WKDW� LV� LQDGHTXDWH� IRU� REWDLQLQJ� HVWLPDWHV� RI� ERWK� GLUHFW� DQGPDWHUQDO�KHUWDELOLWLHV�DQG�WKH�JHQHWLF�FRUUHODWLRQ¶V�EHWZHHQ�DQLPDO�HIIHFWV��/HH��HW��DO��������
&RQFOXVLRQ*HQHWLF� SDUDPHWHU� HVWLPDWHV� FDQ� EH� GLIIHUHQW� IURP� RQH�SRSXODWLRQ�WR�DQRWKHU��7KLVVWXG\� VKRZHG� WKH� LPSRUWDQFH� RI� LPSOHPHQWLQJ� WKH� FRUUHFW� PRGHO� RI� DQDO\VLV� IRUHVWLPDWLRQ� RI� �FR�� YDULDQFH� FRPSRQHQWV� DQG� JHQHWLF�SDUDPHWHUV���,Q� /RUL�%DNKWLDU\VKHHS�� LJQRULQJ� WKH� PDWHUQDO� HIIHFWV� OHDGV� WR� RYHUHVWLPDWLRQ� RI�WKH�GLUHFW�DQG�WRWDOKHULWDELOLWLHV�� 0RUH� RYHU�� WKH� H[FOXVLRQ�RI�WKH�SHUPDQHQW�HQYLURQPHQWDO�HIIHFW�RI�WKHGDP� UHVXOWV� LQ� RYHUHVWLPDWLRQ� RI� WKH� PDWHUQDO� KHUWDELOLW\��HVSHFLDOO\�IRU�::7�DQG$'*��ZKHUH�WKH�PDWHUQDO�JHQHWLF�DQG�HQYLURQPHQWDO�HIIHFWV�DUH�RI�KLJKHU�PDJQLWXGH�
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