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7R� LQYHVWLJDWH� WKH� UHODWLRQVKLS� EHWZHHQ� FUDQLRIDFLDO� SDLQ� V\PSWRPV� �SDLQIXO� FRQGLWLRQV�
SUHVHQW�LQ�WKH�FUDQLXP�DQG�IDFH��LQFOXGLQJ�MDZ�MRLQW�UHODWHG�SDWKRORJ\�DQG�SULPDU\�KHDGDFKH�FRQGLWLRQV��DQG�GD\WLPH�
VOHHSLQHVV��GHWHUPLQHG�E\�WKH�(SZRUWK�VOHHSLQHVV�VFDOH��(66���WR�FRUUHODWH�FRPRUELGLW\�DV�ZHOO�DV�SRWHQWLDO�SUHGLFWLYH�
IDFWRUV�� ������SDWLHQWV�VHHNLQJ�FDUH�IRU�FKURQLF�SDLQ�DQG�RU�VOHHS�UHODWHG�EUHDWKLQJ�GLVRUGHUV��65%'V��DW�
���LQWHUQDWLRQDO�WUHDWPHQW�FHQWHUV�ZHUH�LQFOXGHG�LQ�WKH�VWXG\��3DWLHQWV�FRPSOHWHG�WKH�(66�DQG�LGHQWLILHG�WKHLU�SULPDU\�
FUDQLRIDFLDO� SDLQ� DQG� VOHHS� SDWKRORJ\� V\PSWRPV�� 'HVFULSWLYH� VWDWLVWLFV� DQG� UHJUHVVLRQ� DQDO\VLV�ZHUH� SHUIRUPHG� WR�
GHWHUPLQH� FRPRUELGLWLHV� EHWZHHQ� FUDQLRIDFLDO� SDLQ� V\PSWRPV� DQG� GD\WLPH� VOHHSLQHVV�� DQG� IDFWRUV� SUHGLFWLYH� RI�
KLJKHU�(66�VFRUHV�� 7KHUH�ZDV�KLJK�FRPRUELGLW\�RI�VRPH�FUDQLRIDFLDO�SDLQ�V\PSWRPV�DQG�KLJK�(66�VFRUHV��
LQFOXGLQJ�KHDGDFKHV�� ,Q�DGGLWLRQ�� IRU�WKH�ILUVW� WLPH�WR RXU�NQRZOHGJH��RUWKRSHGLF�FUDQLRIDFLDO�G\VIXQFWLRQ��L�H��� MDZ�
ORFNLQJ��ZDV�FRUUHODWHG�ZLWK��DQG�SUHGLFWLYH�RI��KLJK�(66�VFRUHV��� �����������������

7KH�UHVXOWV�RI� WKLV�VWXG\�HVWDEOLVK�WKH�QHHG�IRU�D�SDWLHQW� LQWDNH�TXHVWLRQQDLUH�LQFOXVLYH�RI�
FKURQLF� SDLQ� DQG� VOHHS� SDWKRORJ\� V\PSWRPV� IRU� SK\VLFLDQV� DQG� GHQWLVWV� WR� FROODERUDWH� IRU� RSWLPDO� WUHDWPHQW� RI�
SDWLHQWV�ZLWK�FUDQLRIDFLDO�SDLQ�DQG�VOHHS�UHODWHG�EUHDWKLQJ�GLVRUGHUV�

�� 'U�� 6WHYHQ� 2OPRV�� 70-� 	� 6OHHS� 7KHUDS\� &HQWUH�� ����� (O� &DMRQ� %OYG��� /D� 0HVD�� &$� ������� 86$�� (� ��
VWHYHQ#WPMWKHUDS\FHQWUH�FRP

,Q�WKH�8QLWHG�6WDWHV��QHDUO\�KDOI�RI�DGXOWV�OLYHG�ZLWK�FKURQLF�
SDLQ� LQ� ������ 2I� �������� DGXOWV� DJHG� ��� \HDUV� RU� RYHU� ZKR�
ZHUH�VXUYH\HG�E\�*DOOXS�+HDOWKZD\V������UHSRUWHG�KDYLQJ�DW�
OHDVW�RQH�RI�WKUHH�W\SHV�RI�FKURQLF�SDLQ��QHFN�RU�EDFN�SDLQ��NQHH�
RU�OHJ�SDLQ��RU�UHFXUULQJ�SDLQ�� 2QH�LQ�VL[�SDWLHQWV�ZKR�YLVLWHG�D�
JHQHUDO�GHQWLVW�GXULQJ�WKH�ODVW�\HDU�H[SHULHQFHG�RURIDFLDO�SDLQ��
3DLQ�LQ�WKH�PXVFOHV�DQG�WHPSRURPDQGLEXODU�MRLQWV�ZDV�UHSRUWHG�
DV� IUHTXHQWO\� DV� WKDW� LQ� WKH� WHHWK� DQG� VXUURXQGLQJ� WLVVXHV� LQ�
SDWLHQWV�YLVLWLQJ�JHQHUDO�GHQWLVWV��

$OVR������RI�WKH�$PHULFDQ�SRSXODWLRQ�ZHUH�DW�KLJK�ULVN�RI�
REVWUXFWLYH� VOHHS� DSQHD� �26$��� D� VOHHS�UHODWHG� EUHDWKLQJ�
GLVRUGHU��65%'���LQGLFDWLQJ�DV�PDQ\�DV�RQH�LQ�IRXU�$PHULFDQV�
FRXOG�EHQHILW�IURP�DQ�HYDOXDWLRQ�IRU�26$�� ,Q�WKH�VDPH�UHSRUW��
����RI�REHVH�LQGLYLGXDOV�ZHUH�DW�KLJK�ULVN�IRU�26$�

7KH� UHODWLRQVKLS� EHWZHHQ� SDLQ� DQG� VOHHS� KDV� EHHQ� ZHOO�
GRFXPHQWHG�LQ�WKH�OLWHUDWXUH���� 3DLQ�VWLPXODWHV�WKH�V\PSDWKHWLF�
QHUYRXV� V\VWHP� DQG�� ZKHQ� SURIRXQG�� LW� SURGXFHV� SODVWLF�
FKDQJHV�WKDW�DUH�UHIHUUHG�WR�DV�FHQWUDO�VHQVLWL]DWLRQ��7KH�ILJKW�RU�
IOLJKW� UHVSRQVH�RI� WKH� V\PSDWKHWLF�QHUYRXV� V\VWHP� LV�GHVLJQHG�
IRU� XVH� IRU� D� OLPLWHG� WLPH�� GXULQJ� DQ� HPHUJHQF\�� &HQWUDO�
VHQVLWL]DWLRQ�� RU� V\PSDWKHWLF� G\VWURSK\�� UHVXOWV� LQ� VXVWDLQHG�
VWLPXODWLRQ� RI� WKH� V\PSDWKHWLF� VWDWH�� 6WLPXODWLQJ� WKH� DGUHQDOV�
UHVXOWV� LQ� DQ� LQFUHDVH� LQ� FRUWLVRO� OHYHOV� WKDW� DFFHOHUDWHV� WKH�
PHWDEROLF� UDWH�� KHDUW� UDWH�� DQG� EORRG� YROXPH�� 7KLV� FRQGLWLRQ�
SUHYHQWV�WKH�UHVWIXO�WUDQVLWLRQ�WR�VOHHS�DQG�UHVXOWV�LQ�LQVRPQLD��

,Q� VSLWH� RI� WKH� HYLGHQFH� OLQNLQJ� SDLQ� DQG� VOHHS�� SDWLHQWV�
VHHNLQJ� UHOLHI� IURP� FKURQLF� SDLQ�� FUDQLRIDFLDO� SDLQ�� DQG�
KHDGDFKHV� KDYH� KLVWRULFDOO\� EHHQ� WUHDWHG� LQGHSHQGHQWO\� IURP�
WKRVH�VHHNLQJ�FDUH IRU�VOHHS�GLVWXUEDQFHV��65%'V��DQG�IDWLJXH��
7KLV� VWXG\� LQYHVWLJDWHG� WKH� UHODWLRQVKLS� EHWZHHQ� FUDQLRIDFLDO�
SDLQ� V\PSWRPV� DQG� GD\WLPH� VOHHSLQHVV�� GHWHUPLQHG� E\� WKH�
(SZRUWK� VOHHSLQHVV� VFDOH� �(66��� WR� FRUUHODWH� FRPRUELGLW\� DV�
ZHOO�DV�SRWHQWLDO�SUHGLFWLYH�IDFWRUV�

3DWLHQWV�LQFOXGHG�LQ�WKH�VWXG\�ZHUH�VHHNLQJ�FDUH�IRU�FKURQLF�
SDLQ� DQG�RU� 65%'V� DW� ��� LQWHUQDWLRQDO� GHQWDO� WUHDWPHQW�
IDFLOLWLHV� ZKHUH� SUDFWLFHV� DUH� OLPLWHG� WR� WKH� WUHDWPHQW� RI�
FUDQLRIDFLDO� SDLQ�� WHPSRURPDQGLEXODU� GLVRUGHUV� �70'��� DQG�
26$�� 'DWD� ZHUH� FROOHFWHG� IURP� WKH� 70-� DQG� 6OHHS� 7KHUDS\�
&HQWUHV� LQ� WKH� 8�6�� �6DQ�'LHJR�� &DOLIRUQLD�� &KLFDJR�� ,OOLQRLV��
&RQHMR� 9DOOH\�� 8WDK��� &DQDGD� �(DVWHUQ� 2QWDULR�� /RQGRQ��
2QWDULR�� 0DQLWRED�� 7RURQWR�� 2QWDULR�� 9DQFRXYHU�� %ULWLVK�
&ROXPELD��� 1HZ� =HDODQG� �$XFNODQG��� DQG� WKH� &ROOHJH� RI�
'HQWLVWU\�� 8QLYHUVLW\� RI� 7HQQHVVHH� +HDOWK� 6FLHQFH� &HQWHU�
&ROOHJH�RI�'HQWLVWU\� 0HPSKLV��7HQQHVVHH��

,QIRUPHG� FRQVHQW�ZDV� REWDLQHG� IURP� DOO� LQGLYLGXDO� SDUWLFL�
SDQWV� LQFOXGHG� LQ� WKH� VWXG\� JLYLQJ� SHUPLVVLRQ� WR� XVH� SKRWR�
JUDSKV�� ;�UD\V�� DQG� UHFRUGV� IRU� WKH� SXUSRVH� RI� UHVHDUFK��
HGXFDWLRQ�� RU� SXEOLFDWLRQ� LQ� SURIHVVLRQDO� MRXUQDOV�� 7KLV� VWXG\�
ZDV�DSSURYHG�E\�WKH�,QVWLWXWLRQDO�5HYLHZ�%RDUG�RI�WKH�8QLYHU�
VLW\�RI�7HQQHVVHH�+HDOWK�6FLHQFH�&HQWHU����������� ;0���7KH�
VWXG\� ZDV� HOLJLEOH� IRU� H[HPSW� UHYLHZ� XQGHU� ��&)5�������
�E������ &UDQLRIDFLDO� SDLQ� ZDV� GHILQHG� DV� SDLQIXO� FRQGLWLRQV�
SUHVHQW� LQ� WKH� FUDQLXP� DQG� IDFH�� LQFOXGLQJ� MDZ� MRLQW�UHODWHG�
SDWKRORJ\�DQG�SULPDU\�KHDGDFKH�FRQGLWLRQV��$W�LQWDNH��DOO�������
SDWLHQWV� LQ� WKH� VWXG\� ZHUH� UHTXLUHG� WR� FRPSOHWH� WKH� (SZRUWK�
VOHHSLQHVV� VFDOH� �(66��� D� TXHVWLRQQDLUH� VKRZQ� WR� SURYLGH� D�
PHDVXUHPHQW� RI� GD\WLPH� VOHHSLQHVV� DQG� D� VWDQGDUG� VFUHHQLQJ�
WRRO�IRU�SDWLHQWV�ZLWK�VOHHS�GLVWXUEDQFH�DQG�65%'V��)LJ ���� 2Q�
D�VFDOH�RI������SDWLHQWV�ZHUH�DVNHG�WR�UDWH�KRZ�OLNHO\�WKH\�ZRXOG�
EH� WR�GR]H�RII� RU� IDOO� DVOHHS� LQ� HLJKW� HYHU\GD\� VLWXDWLRQV� �H�J���
VLWWLQJ�DQG�UHDGLQJ���7KH�UDWLQJV�ZHUH�DGGHG� WRJHWKHU� WR�JLYH�D�
VFRUH� EHWZHHQ� �� DQG� ���� 6FRUHV� ZHUH� FDWHJRUL]HG� DV� �� ���
EHWZHHQ��� DQG���� DQG�!��� �L�H��� H[FHVVLYH�GD\WLPH� VOHHSLQHVV��
EDVHG�RQ�WKH�PHDQ�YDOXHV�JLYHQ�LQ�WKH�RULJLQDO�(66�UHVHDUFK�IRU�
QRUPDO� FRQWUROV�� SULPDU\� VQRULQJ�� DQG� 65%'V�� UHVSHFWLYHO\��
3DWLHQWV�ZHUH�DOVR�UHTXLUHG� WR� LGHQWLI\� WKH�FUDQLRIDFLDO�SDLQ�DQG�
VOHHS�SDWKRORJ\�V\PSWRPV�WKDW�WKH\�ZHUH�H[SHULHQFLQJ��7DEOH ���



����

)LJ�����(SZRUWK�VOHHSLQHVV�VFDOH�SDWLHQW�TXHVWLRQQDLUH�
'HVFULSWLYH� VWDWLVWLFV� ZHUH� UHSRUWHG� IRU� DJH�� JHQGHU��

KHDGDFKH��H\H�SDLQ��HDU�SDLQ��IDFLDO�SDLQ��MDZ�SDLQ��MDZ�ORFNLQJ��
MDZ� QRLVH�� DQG�SDLQ�ZKHQ� FKHZLQJ�E\�(66� VFRUHV��0HDQ� DQG�
VWDQGDUG�GHYLDWLRQ�ZHUH�GHWHUPLQHG� IRU�FRQWLQXRXV�GDWD�ZKLOH�
IUHTXHQF\�DQG�SHUFHQWDJH�ZHUH�GHWHUPLQHG�IRU�FDWHJRULFDO�GDWD��
7KHUH� ZHUH� ��� REVHUYDWLRQV� ZLWK� PLVVLQJ� (66� VFRUHV�� 7KHVH�
REVHUYDWLRQV� ZHUH� UHPRYHG� IURP� WKH� DQDO\VLV�� $JH� QRUPDOLW\�
ZDV�H[DPLQHG�XVLQJ�6KDSLUR�:LON�VWDWLVWLFV�IRU�HDFK�(66�VFRUH�
FDWHJRU\� DQG� ZDV� UHMHFWHG� �3�� ������ GDWD� QRW� VKRZQ��� 7KH�
.UXVNDO�:DOOLV�WHVW�ZDV�SHUIRUPHG�WR�WHVW�WKH�GLIIHUHQFH�LQ�DJH�
E\�(66�VFRUH�

8QLYDULDWH� RUGLQDO� ORJLVWLF� UHJUHVVLRQ� ZDV� SHUIRUPHG� IRU�
FUDQLRIDFLDO� SDLQ� V\PSWRPV� �L�H��� KHDGDFKH�� H\H� SDLQ�� IDFLDO�
SDLQ��MDZ�SDLQ��MDZ�ORFNLQJ��MDZ�QRLVH��SDLQ�ZKHQ�FKHZLQJ��DQG�
JHQGHU�� WR�GHWHUPLQH� WKH�SUREDELOLW\�RI�D�SDWLHQW�ZLWK�DQ�(66�
VFRUH�����RU�EHWZHHQ���DQG����E\�WKH�UHVSRQVH�WR�HDFK�TXHVWLRQ��
7KH� RGGV� UDWLR� LQGLFDWHG� KRZ� OLNHO\� D� SDWLHQW� H[SHULHQFLQJ� D�
VSHFLILF� V\PSWRP� ZRXOG� EH� JURXSHG� LQ� WKH� ORZHU� (66� VFRUH�
FDWHJRU\� FRPSDUHG� ZLWK� SDWLHQWV� ZKR� GLG� QRW� KDYH� WKDW�
V\PSWRP�� 7KH� SURSRUWLRQDO� RGGV� DVVXPSWLRQ� ZDV� � FKHFNHG
XVLQJ�D�&KL�VTXDUH�WHVW��)RU�DOO�YDULDEOHV��H[FHSW�HDU�SDLQ��WKH�3�
YDOXHV�ZHUH�JUHDWHU� WKDQ�������VXJJHVWLQJ� WKDW� WKLV�DVVXPSWLRQ�
ZDV� QRW� YLRODWHG��+RZHYHU�� WKH� SURSRUWLRQDO� RGGV� DVVXPSWLRQ�
IRU�HDU�SDLQ�ZDV�YLRODWHG��3� ���������$V�D�UHVXOW��D�PXOWLQRPLDO�
ORJLVWLF�UHJUHVVLRQ�ZDV�SHUIRUPHG�RQ�WKLV�YDULDEOH�

7R� LQYHVWLJDWH� ZKLFK� SDLQ� V\PSWRPV� ZRXOG� KHOS� SUHGLFW�
(66� VFRUHV�� D� PXOWLSOH� SURSRUWLRQDO�RGGV� FXPXODWLYH� ORJLW�
UHJUHVVLRQ�ZDV�SHUIRUPHG��$OO�YDULDEOHV�WKDW�KDG�D�3�YDOXH�OHVV�
WKDQ�����LQ�WKH�XQLYDULDWH�DQDO\VLV�ZHUH�LQFOXGHG�LQ�WKH�PRGHO��
,I� WKH�3�YDOXH� IRU� WKH� WHVWHG� YDULDEOH�ZDV�JUHDWHU� WKDQ������� LW�
ZDV�UHPRYHG�IURP�WKH�PRGHO�XQOHVV�WKH�SUHVHQFH�RI�WKLV�HIIHFW�
FKDQJHG�WKH�RGGV�UDWLR�HVWLPDWH�RI�DQ\�RI�WKH�UHPDLQLQJ�IDFWRUV�
E\�DW� OHDVW������7KH� ILQDO�PRGHO�KDG�D�3�YDOXH�RI�������� IRU�
WKH� SURSRUWLRQDO� RGGV� DVVXPSWLRQ� WHVW�� VXJJHVWLQJ� WKDW� WKLV�
DVVXPSWLRQ� ZDV� QRW� YLRODWHG�� $OO� DQDO\VHV ZHUH� SHUIRUPHG�
XVLQJ� 6$6� ���D� DQG� 3�YDOXHV� � ���� ZHUH� FRQVLGHUHG�
VWDWLVWLFDOO\�VLJQLILFDQW�

$PHULFDQ�-RXUQDO�RI�'HQWLVWU\��9RO������1R�����-XQH������

7DEOH����3DWLHQW�FRPSODLQWV�DQG�V\PSWRPV�TXHVWLRQQDLUH�BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
,Q�WKH�WDEOH�EHORZ��SOHDVH�LGHQWLI\�\RXU�FKLHI�FRPSODLQW�DV����DQG�OLVW�DOO�RWKHU�V\PSWRPV�LQ�SULRULW\�

+HDGDFKH�SDLQ .LFNLQJ�RU�MHUNLQJ�OHJ�UHSHDWHGO\(DU�SDLQ 6ZHOOLQJ�LQ�DQNOHV�RU�IHHW-DZ�SDLQ 0RUQLQJ�KRDUVHQHVV3DLQ�ZKHQ�FKHZLQJ 'U\�PRXWK�XSRQ�ZDNLQJ)DFLDO�SDLQ )DWLJXH(\H�SDLQ 'LIILFXOW\�IDOOLQJ�DVOHHS7KURDW�SDLQ 7RVVLQJ�DQG�WXUQLQJ�IUHTXHQWO\1HFN�SDLQ 5HSHDWHG�DZDNHQLQJ6KRXOGHU�SDLQ )HHOLQJ�XQUHIUHVKHG�LQ�WKH�PRUQLQJ%DFN�SDLQ 6LJQLILFDQW�GD\WLPH�GURZVLQHVV/LPLWHG�DELOLW\�WR�RSHQ�PRXWK )UHTXHQW�KHDY\�VQRULQJ-DZ�MRLQW�ORFNLQJ $IIHFWV�VOHHS�RI�RWKHUV-DZ�MRLQW�QRLVHV *DVSLQJ�ZKHQ�ZDNLQJ(DU�FRQJHVWLRQ6LQXV�FRQJHVWLRQ GXULQJ�VOHHS'L]]LQHVV 1LJKWWLPH�FKRNLQJ�VSHOOV7LQQLWXV��ULQJLQJ�LQ�WKH�HDUV� 8QDEOH�WR�WROHUDWH�&�3$30XVFOH�WZLWFKLQJ 7RRWK�JULQGLQJ9LVLRQ�SUREOHPV 7HHWK�FURZGLQJ2WKHUBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

7KH�IUHTXHQF\�RI�SDLQ�V\PSWRPV�DQG�WKHLU�DVVRFLDWLRQ�ZLWK�
(66� VFRUHV� LV� VKRZQ� LQ�7DEOH ���2I� WKH�������SDWLHQWV� LQ� WKLV�
VWXG\�� ���� ��������ZHUH� IHPDOH� DQG ���� ��������ZHUH�PDOH��
7KH�DYHUDJH�DJH�RI�SDWLHQWV�ZDV������\HDUV��VWDQGDUG�GHYLDWLRQ��
�� ����� \HDUV�� DQG� WKHUH� ZDV� QR� GLIIHUHQFH� LQ� DJH� GLVWULEXWLRQ�
DPRQJ�WKH�WKUHH�(66�VFRUH�FDWHJRULHV��3 ����������*HQGHU�KDG�
QR�DVVRFLDWLRQ�ZLWK�(66�VFRUH��3 ���������

7KH� WZR� V\PSWRPV� ZLWK� WKH� KLJKHVW� IUHTXHQF\� ZHUH� MDZ�
SDLQ���������Q ������DQG�KHDGDFKH���������Q �������+HDGDFKH�
ZDV�IRXQG�WR�EH�VLJQLILFDQWO\�UHODWHG�WR�(66�VFRUH��VSHFLILFDOO\��
RI�����ZHUH������ WLPHV�KLJKHU� IRU�SDWLHQWV�ZLWK�KHDGDFKH� �3 �
���������7KH� RGGV� RI� SDWLHQWV�ZLWK� H\H� SDLQ� �������� Q � �����

ZKR�GLG�QRW�KDYH�H\H�SDLQ��3 ����������7KH�RGGV�RI�EHLQJ� LQ�
WKH� WZR� KLJKHU� (66� VFRUH� FDWHJRULHV� IRU� SDWLHQWV� ZLWK� MDZ�
ORFNLQJ���������Q �������ZHUH������WLPHV�JUHDWHU�WKDQ�WKRVH�RI�
SDWLHQWV� ZLWKRXW� MDZ� ORFNLQJ� �3 � ��������� +RZHYHU�� SDWLHQWV�
ZLWK� HDU� SDLQ�� IDFLDO� SDLQ�� MDZ� SDLQ�� MDZ� QRLVH�� RU� SDLQ� ZKHQ�
FKHZLQJ�DSSHDUHG�WR�KDYH�QR�DVVRFLDWLRQ�ZLWK�(66�VFRUH�

7R�GHWHUPLQH�ZKLFK� IDFWRUV�RU�SDLQ� V\PSWRPV�ZRXOG�KHOS�
�

RGGV�FXPXODWLYH�ORJLW�UHJUHVVLRQ�ZDV�SHUIRUPHG��7DEOH ����7KH�
�

ILFDQWO\�DVVRFLDWHG�ZLWK� WKUHH�YDULDEOHV��JHQGHU��KHDGDFKH��DQG�
MDZ� ORFNLQJ� �)LJ�� ���� 6SHFLILFDOO\�� JLYHQ� WKH� RWKHU� YDULDEOHV�
ZHUH�KHOG�FRQVWDQW� LQ�WKH�DQDO\VLV�� WKH�RGGV RI�KDYLQJ�DQ�(66�
VFRUH�!���ZHUH�����ORZHU�IRU�IHPDOH�SDWLHQWV�UHODWLYH�WR�PDOH�
SDWLHQWV� �3 � �������� ZKLOH� WKH\� ZHUH� ����� WLPHV� KLJKHU� IRU�
WKRVH�ZLWK�MDZ�ORFNLQJ�UHODWLYH�WR�WKRVH�ZKR�GLG�QRW�KDYH�MDZ�
ORFNLQJ��3 ����������7KH�RGGV�RI�KDYLQJ�DQ�(66�VFRUH�!���RU�
WKH� WZR� KLJKHU� (66� FDWHJRULHV� FRPELQHG� ZHUH� ����� WLPHV�
JUHDWHU� LQ� SDWLHQWV� H[SHULHQFLQJ� KHDGDFKH� FRPSDUHG� WR� WKRVH�
ZKR�GLG�QRW�H[SHULHQFH�KHDGDFKH��3 ���������

,Q�WKH�FXUUHQW�VWXG\��EDVHG�RQ�WKH�FRPSDULVRQ�RI�VXEMHFWLYH�
FRPSODLQWV�WKHUH�ZDV�FRPRUELGLW\�EHWZHHQ GD\WLPH� VOHHSLQHVV
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(66�VFRUHBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
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*HQGHU ���� ������ ����� ������)HPDOH ���������� ���������� ���������� ����������0DOH��UHI� ���������� ���������� ���������� ���������
$JH��PHDQ���6'� ����������� ����������� ����������� ����������� ������
+HDGDFKH ���� ������ ����� ������<HV ���������� ���������� ���������� ����������1R��UHI� ���������� ���������� ���������� ����������
(\H�SDLQ ���� ������ ����� ������<HV ���������� ��������� ��������� ���������1R��UHI� ����������� ���������� ���������� ����������
(DU�SDLQ ���� ������ ����� ������<HV ���������� ���������� ���������� ����������1R��UHI� ���������� ���������� ���������� ����������
)DFLDO�SDLQ ���� ������ ����� ������<HV ���������� ���������� ���������� ����������1R��UHI� ���������� ���������� ���������� ����������
-DZ�SDLQ ���� ������ ����� ������<HV ���������� ���������� ���������� ����������1R��UHI� ���������� ���������� ���������� ����������
-DZ�ORFNLQJ ���� ������ ����� ������<HV ���������� ���������� ��������� ���������1R��UHI� ���������� ���������� ���������� ����������
-DZ�QRLVH ���� ������ ����� ������<HV ���������� ���������� ���������� ����������1R��UHI� ���������� ���������� ���������� ����������
3DLQ�ZKHQ�FKHZLQJ ���� ������� ����� ������<HV ���������� ���������� ���������� ����������1R��UHI� ���������� ���������� ���������� ����������BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
7KH�3�YDOXHV�ZHUH�FDOFXODWHG�EDVHG�RQ�SURSRUWLRQDO�RGGV�UHJUHVVLRQ��.UXVNDO�:DOOLV�ZDV�XVHG�IRU�DJH�IDFWRU��&KL�VTXDUH�ZDV�XVHG�IRU�JHQGHU��$�PXOWLQRPLDO�ORJLVWLF�UHJUHVVLRQ�ZDV�XVHG�IRU�HDU�SDLQ�EHFDXVH�WKH�SURSRUWLRQDO�RGGV�DVVXPSWLRQ�ZDV�QRW�PHW�$EEUHYLDWLRQV��(66� �(SZRUWK�VOHHSLQHVV�VFDOH��6'� VWDQGDUG�GHYLDWLRQ�
7DEOH����0XOWLYDULDWH�SURSRUWLRQDO�RGGV�FXPXODWLYH�ORJLW�UHJUHVVLRQ�BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

���FRQILGHQFH3UHGLFWRUV (VWLPDWH 2GGV�UDWLR LQWHUYDO 3�YDOXHBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
*HQGHU��UHI� �PDOH� ������� ���� ������� ����� ������
+HDGDFKH ������ ���� ������� ����� ������
-DZ�ORFNLQJ ������ ���� ������� ����� ������BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

DQG� VRPH� FUDQLRIDFLDO� SDLQ� V\PSWRPV� 0RUH� VSHFLILFDOO\�� WKH�
KLJKHU� IRU� SDWLHQWV� H[SHULHQFLQJ� KHDGDFKHV� DIWHU� DGMXVWLQJ� IRU�
JHQGHU� DQG� MDZ� ORFNLQJ�� (\H� SDLQ�� DQRWKHU� V\PSWRP� RI�
FUDQLRIDFLDO�SDLQ��ZDV�DOVR�FRUUHODWHG�ZLWK�WKH�KLJKHU�(66�VFRUH�
FDWHJRULHV�� ,Q� DGGLWLRQ�� IRU� WKH� ILUVW� WLPH� WR� RXU� NQRZOHGJH��
RUWKRSHGLF� FUDQLRIDFLDO� G\VIXQFWLRQ� �L�H��� MDZ� ORFNLQJ�� ZDV�
FRUUHODWHG� ZLWK�� DQG� SUHGLFWLYH� RI�� KLJK� (66� VFRUHV� �L�H���
H[FHVVLYH�GD\WLPH�VOHHSLQHVV��

-DZ�ORFNLQJ��DQ�RUWKRSHGLF�SUREOHP�RI�WKH�MDZ��FDQ�RFFXU�DV�
D� UHVXOW�RI� VOHHS�EUX[LVP� �6%���ZKLFK� LV�FODVVLILHG� DV�D� VOHHS�
UHODWHG�PRYHPHQW�GLVRUGHU�E\�WKH�,QWHUQDWLRQDO�&ODVVLILFDWLRQ�RI�
6OHHS�'LVRUGHUV��GLDJQRVLV�DQG�FRGLQJ�PDQXDO� �>,&6'��@� DQG�
LV� WKH� UHVXOW� RI� V\PSDWKHWLF� VWLPXODWLRQ����� 6%� PD\� FDXVH
VWUHWFKLQJ�RI�WKH�FDSVXODU�OLJDPHQWV�DQG�OLJDPHQW�OD[LW\��ZKLFK�
DOORZV� IRU� H[FHVVLYH� GLVF� PRYHPHQW�� HYHQWXDOO\� UHVXOWLQJ� LQ�
GLVF�GLVSODFHPHQW�ZLWK�UHGXFWLRQ� WKHQ� GLVF GLVSODFHPHQW�ZLWK�

)LJ�����2GGV�UDWLRV�ZLWK�����FRQILGHQFH�OLPLWV�SURGXFHG�IURP�WKH�PXOWLYDULDWH�SURSRUWLRQDO�RGGV�FXPXODWLYH�ORJLW�UHJUHVVLRQ�*HQGHU��PDOH�����IHPDOH�����+$BSDLQ��QR�KHDGDFKH�����KHDGDFKH�����-DZB/RFN��QR�MDZ�ORFNLQJ�����MDZ�ORFNLQJ����
RXW� UHGXFWLRQ� �MDZ� ORFNLQJ���� :KLOH� 6%� KDV� SUHYLRXVO\� EHHQ�
OLQNHG� ZLWK� GD\WLPH� VOHHSLQHVV������ WKH� UHVXOWV� RI� WKH� FXUUHQW�
VWXG\�QRZ�OLQN�MDZ�ORFNLQJ�ZLWK�H[FHVVLYH�GD\WLPH�VOHHSLQHVV�

6LPLODU� WR� MDZ�ORFNLQJ�� LQ� WKH�FXUUHQW� VWXG\��KHDGDFKH�ZDV�
FRUUHODWHG�ZLWK�WKH�WZR�KLJKHU�(66�FDWHJRULHV��DQG�SUHGLFWLYH�RI



�����

KLJK� (66� VFRUHV�� ,Q� WKH� OLWHUDWXUH�� VWXGLHV����� KDYH� OLQNHG�
H[FHVVLYH� GD\WLPH� VOHHSLQHVV� ZLWK� SULPDU\� KHDGDFKH�� ,Q� D�
VWXG\�� RI�����FRQVHFXWLYH�PLJUDLQH�SDWLHQWV��H[FHVVLYH�GD\WLPH�
RI� SDWLHQWV� RYHUDOO�� DQG� LQ� ������ DQG� ������ RI� SDWLHQWV� ZLWK�
HSLVRGLF�DQG�FKURQLF�PLJUDLQH��UHVSHFWLYHO\��,Q�DQRWKHU�VWXG\����
FKURQLF� KHDGDFKH� SDWLHQWV� VKRZHG� D� KLJKHU� SUHYDOHQFH� RI
GD\WLPH� VOHHSLQHVV� WKDQ� FRQWURO� SDWLHQWV�� ,Q� FKLOGUHQ�� D�
KHDGDFKH� GLVRUGHU� LV� D� FXPXODWLYH� ULVN� IDFWRU� IRU� GLVRUGHUV� RI�
H[FHVVLYH�VRPQROHQFH��RGGV�UDWLR�������������7KH�UHVXOWV�RI�WKH�
SUHVHQW� VWXG\� FRQILUP� WKH� UHODWLRQVKLS� EHWZHHQ� KHDGDFKH DQG�
H[FHVVLYH�GD\WLPH�VOHHSLQHVV�

'D\WLPH�VOHHSLQHVV�FDQ�RFFXU�GXH�WR�D�GLVWXUEDQFH�LQ�VOHHS�
TXDQWLW\� RU� VOHHS� TXDOLW\�� 6OHHS� GHSULYDWLRQ� RU� IUDJPHQWDWLRQ��
SULPDU\� FHQWUDO� QHUYRXV� V\VWHP� K\SHUVRPQLDV�� QHXURORJLFDO��
SV\FKLDWULF� FDUGLDF� DQG� SXOPRQDU\� GLVRUGHUV�� DQG� PHGLFDWLRQ�
XVH�� DPRQJ� RWKHU� IDFWRUV�� PD\� DOVR� FRQWULEXWH� WR� GD\WLPH�
VOHHSLQHVV��� +RZHYHU�� LQ� FOLQLFDO� SUDFWLFH�� 26$� LV� WKH� PRVW�
FRPPRQ�FDXVH�RI�H[FHVVLYH�GD\WLPH�VOHHSLQHVV������ ZKLFK�KDV�
EHHQ� UHSRUWHG� LQ� XS� WR� ���� RI� SDWLHQWV� ZLWK� 26$��� ,Q� WKH�
RULJLQDO� (66� UHVHDUFK�� SDWLHQWV� ZLWK� 26$� V\QGURPH�� QDUFR�
OHSV\� LGLRSDWKLF� K\SHUVRPQLD�� RU� SHULRGLF� OLPE� PRYHPHQW�
GLVRUGHU�DOO�KDG�(66�VFRUHV�!����WKHVH�VFRUHV�ZHUH�VLJQLILFDQWO\�
KLJKHU� WKDQ� WKRVH� RI� FRQWUROV� RU� SULPDU\� VQRUHUV� �PHDQ� (66�
VFRUHV� �� VWDQGDUG� GHYLDWLRQ� RI� ���� �� ���� DQG� ���� �� �����
UHVSHFWLYHO\���

$Q� HVWDEOLVKHG� UHODWLRQVKLS� H[LVWV� EHWZHHQ� 26$� DQG�
70'������ 7ZR�VWXGLHV����� WHVWHG�WKH�K\SRWKHVLV�WKDW�26$�VLJQV�
DQG�V\PSWRPV�ZHUH�DVVRFLDWHG�ZLWK�70'��WKH�233(5$�SURV�
SHFWLYH� FRKRUW� VWXG\�RI� DGXOWV� DJHG������� \HDUV� DW� HQUROOPHQW�
�Q � ������� DQG� WKH� 233(5$� FDVH�FRQWURO VWXG\� RI� FKURQLF�
70'� �Q � �������� %RWK� VWXGLHV� VXSSRUWHG� D� VLJQLILFDQW�
DVVRFLDWLRQ�EHWZHHQ�26$�V\PSWRPV�DQG�70'��ZLWK�SURVSHF�
WLYH� FRKRUW� HYLGHQFH� ILQGLQJ� WKDW� 26$� V\PSWRPV� SUHFHGHG�
ILUVW�RQVHW� RI� 70'�� SDWLHQWV� ZLWK� WZR� RU� PRUH� VLJQV� DQG�RU�
V\PSWRPV�RI�26$�KDG� D�����JUHDWHU� LQFLGHQFH�RI ILUVW�RQVHW�
70'��� ,Q�DGGLWLRQ��6%�KDV�EHHQ�OLQNHG�WR PDLQWDLQLQJ�DLUZD\�
SDWHQF\�LQ�26$�DQG�UHVSLUDWRU\�HIIRUW�UHODWHG�DURXVDO������ ,Q�WKH�
DSQHLF�SDWLHQW��WKH�VXSHUILFLDO�PDVVHWHU�PXVFOHV�DUH�VSHFLILFDOO\�
VWLPXODWHG�E\�YHQWLODWRU�VWLPXOL�DQG LQFUHDVLQJ�K\SHUFDSQLD��� ,W�
LV� EHOLHYHG� WKDW� WKH� DFWLRQV� RI� MDZ� RSHQLQJ� DQG� PXVFOH�
FOHQFKLQJ�� DV� VHHQ� ZLWK� 6%�� KHOSV� WR� SUHYHQW� SKDU\QJHDO�
FROODSVH� LQ� SDWLHQWV� ZLWK� 26$��������� 7KH� DVVRFLDWLRQ� EHWZHHQ�
70'�DQG�6%� LV� GHEDWDEOH�� DOWKRXJK� VLPLODU�500$� IUHTXHQ�
FLHV�DQG LQGH[HV�ZHUH�IRXQG�LQ�ERWK�70'�DQG�KHDGDFKH�FDVHV�
YHUVXV� FRQWUROV������� 8$56� �8SSHU� $LUZD\� 5HVLVWDQFH� 6\Q�
GURPH��DQG�QDVDO�REVWUXFWLRQ�PD\�EH�D�PHFKDQLVP�DV�ZRPHQ�
ZLWK� 70'� KDYH� KLJKHU� 5(5$� �5HVSLUDWRU\� (IIRUW� 5HODWHG�
$URXVDOV��LQ�UHODWLRQ�WR�70'�SDLQ����

7KH�UHVXOWV�RI�WKH�FXUUHQW�VWXG\�VKRZ�WKDW�ERWK�MDZ�ORFNLQJ�
DQG�KHDGDFKH�DUH�FRUUHODWHG�ZLWK��DQG�SUHGLFWLYH�RI��(66�VFRUHV�
LQGLFDWLYH� RI� H[FHVVLYH� GD\WLPH� VOHHSLQHVV�� -DZ� ORFNLQJ� DQG�
KHDGDFKH�DUH�DOVR�ERWK�FRPPRQ�FUDQLRIDFLDO�SDLQ�V\PSWRPV�RI�
70'��7KH�FRPRUELGLW\�RI�SULPDU\�KHDGDFKHV�VXFK�DV�WHQVLRQ�
W\SH� KHDGDFKH�� FKURQLF� GDLO\� KHDGDFKH�� DQG� PLJUDLQH ZLWK�
70'�KDV�EHHQ�ZHOO�HVWDEOLVKHG������ 7KLV� LV�HVSHFLDOO\�WUXH IRU�
PLJUDLQH��ZKLFK� LV� WKH�PRVW�SUHYDOHQW�KHDGDFKH� LQ� LQGLYLGXDOV�
ZLWK� 70'������ )URP� D� FOLQLFDO� SHUVSHFWLYH�� WKH� FXUUHQW� VWXG\�
UHVXOWV� WRJHWKHU ZLWK WKH�HVWDEOLVKHG�UHODWLRQVKLSV EHWZHHQ�26$

$PHULFDQ�-RXUQDO�RI�'HQWLVWU\��9RO������1R�����-XQH������

DQG� 70'�� DQG� KHDGDFKH� DQG� 70'�� DV� ZHOO� DV� WKH� OLWHUDWXUH�
VWDWLQJ� WKDW� WKH� PRVW� FRPPRQ� FDXVH� RI� H[FHVVLYH� GD\WLPH�
VOHHSLQHVV� LV� 26$������ SURYLGH� HYLGHQFH� LQGLFDWLQJ� WKH�
LPSRUWDQFH�RI� VFUHHQLQJ�SDWLHQWV�ZLWK�D�TXHVWLRQQDLUH� WKDW KDV�
ERWK� FUDQLRIDFLDO� SDLQ� DQG� VOHHS� SDWKRORJ\� V\PSWRPV�� )RU�
SDWLHQWV� VHHNLQJ� WUHDWPHQW� IRU� FUDQLRIDFLDO� SDLQ�� WKLV� LQFOXVLYH�
TXHVWLRQQDLUH�ZRXOG�LQYHVWLJDWH�ZKHWKHU�WKH�SDWLHQW�PLJKW�DOVR�
KDYH�H[FHVVLYH�GD\WLPH�VOHHSLQHVV��DQG��EDVHG�RQ�SUHYLRXV�(66
UHVHDUFK�������� SRWHQWLDOO\� D� 65%'�� ,Q� DGGLWLRQ� XQGHUVWDQGLQJ
WKH� FRUUHODWLRQ� RI� GD\WLPH� VOHHSLQHVV� ZLWK� MDZ� ORFNLQJ� DQG�
KHDGDFKH� �IRXQG� LQ� WKH� FXUUHQW� VWXG\��� VOHHS� SK\VLFLDQV� RU�
GHQWLVWV� WUHDWLQJ� 65%'V� VKRXOG� VFUHHQ� WKHLU� SDWLHQWV� IRU�
RUWKRSHGLF� GLVRUGHUV� RI� WKH� MDZ� MRLQW� RU� 70'�� 7KH� UHVXOWV� RI�
WKLV�VWXG\�DUH�WKH�EULGJH�WKURXJK�ZKLFK�SK\VLFLDQV�DQG�GHQWLVWV�
FDQ� FROODERUDWH� IRU� RSWLPDO� WUHDWPHQW� RI� SDWLHQWV� ZLWK�
FUDQLRIDFLDO�SDLQ�DQG�65%'V�

)LQDOO\�� WKH� IHPDOH� SDWLHQWV� LQ� WKLV� VWXG\� ZHUH� OHVV� OLNHO\�
WKDQ� WKH� PDOH� SDWLHQWV� WR� KDYH� DQ� (66� VFRUH� RI� !� ��� 5HFHQW�
UHVHDUFK� GHPRQVWUDWLQJ� DQ� LQFUHDVLQJ� SUHYDOHQFH� RI� VOHHS�
GLVRUGHUHG�EUHDWKLQJ�KDV�VKRZQ�D�KLJKHU�LQFLGHQFH�RI�65%'V
LQ� PHQ� FRPSDUHG� ZLWK� ZRPHQ� ����� DQG� ��� DPRQJ� ������
\HDU�ROGV�� UHVSHFWLYHO\���� :KLOH�ZRPHQ� VHHN�FDUH� IRU�FKURQLF�
SDLQ�DW�D�PXFK�KLJKHU�UDWH�WKDQ�PHQ�LQ�WKH�JHQHUDO�SRSXODWLRQ�
ZKLFK� LV� UHIOHFWHG� LQ� WKH� KLJKHU�SHUFHQWDJH�RI� IHPDOH�SDWLHQWV�
FRPSDUHG� ZLWK� PDOH� SDWLHQWV� LQ� WKLV� VWXG\�� PHQ� PD\� EH� OHVV�
V\PSWRPDWLF�IRU�DQG�WROHUDQW�WR�SDLQ�DQG�LQIODPPDWLRQ�XQWLO�WKH�
GHYHORSPHQW�RI�VLJQLILFDQW G\VIXQFWLRQ��H�J��� MDZ�ORFNLQJ��DQG�
SURIRXQG�KHDGDFKHV�GHPDQG�WKHLU�DWWHQWLRQ�

$OWKRXJK� WKH� GDWD� LQ� WKLV� VWXG\� ZHUH� FROOHFWHG� LQ� ���
ORFDWLRQV� IURP� WKUHH� FRXQWULHV� XWLOL]LQJ� D� VWDQGDUGL]HG� GDWD�
LQWDNH��WKH�(66�LV�D�VXEMHFWLYH�HYDOXDWLRQ�RI�GD\WLPH�VOHHSLQHVV��
&XUUHQWO\�� SDLQ� DQG� VOHHSLQHVV� FDQ� RQO\� EH�PHDVXUHG� E\� VXE�
MHFWLYH�SDWLHQW�HYDOXDWLRQV��8QWLO�VXFK�WLPH�DV�WKHVH�V\PSWRPV�
FDQ�EH�REMHFWLYHO\�PHDVXUHG��WKH�VXEMHFWLYH�OLPLWDWLRQV�ZLOO�EH�D�
IDFWRU�LQ�DOO�UHVHDUFK�XVLQJ�WKHVH�W\SHV�RI�HYDOXDWLRQV�
D��6$6 ,QVWLWXWH�,QF���5DOHLJK��1&��86$�

7R�&DWKLH�%HOOLQJKDP��3K'�IRU PHGLFDO�ZULWLQJ�DVVLVWDQFH�
'U��2OPRV�LV�WKH�IRXQGHU�RI�WKH�70-�DQG�6OHHS�7KHUDS\�&HQWUHV��'U��*DUFLD�*RGR\��'U� +RWWHO��DQG�'U��7UDQ�KDG�QR�FRQIOLFWV�RI�LQWHUHVW��$OO�DXWKRUV�FRQWULEXWHG�HTXDOO\�WR�WKLV�PDQXVFULSW�

'U�� 2OPRV� LV� $GMXQFW� 3URIHVVRU� DQG� 'U�� *DUFLD�*RGR\� LV� 3URIHVVRU�� 6HQLRU�([HFXWLYH�$VVRFLDWH�'HDQ�IRU�5HVHDUFK��DQG�&KDLU��'HSDUWPHQW�RI�%LRVFLHQFH�5HVHDUFK�� 'U�� +RWWHO� LV� 3URIHVVRU�� 'HSDUWPHQW� RI� 3URVWKRGRQWLFV�� DQG� 'HDQ��&ROOHJH�RI 'HQWLVWU\��'U��7UDQ�LV�$VVLVWDQW�3URIHVVRU��'HSDUWPHQW�RI�3UHYHQWLYH�0HGLFLQH��&ROOHJH�RI�0HGLFLQH��8QLYHUVLW\�RI�7HQQHVVHH�+HDOWK�6FLHQFH�&HQWHU��0HPSKLV��7HQQHVVHH��86$�

�� %URZQ� $�� &KURQLF� SDLQ� UDWHV� VKRRW� XS� XQWLO� $PHULFDQV� UHDFK� ODWH� ��V��$YDLODEOH� DW� KWWS���ZZZ�JDOOXS�FRP�SROO��������&KURQLF�3DLQ�5DWHV�6KRRW�8QWLO�$PHULFDQV�5HDFK�/DWH���V�DVS[�� +RUVW�29��&XQKD�&UX]� -��=KRX�/��0DQQLQJ�:��0DQFO�/��'H5RXHQ�7$��3UHYDOHQFH� RI� SDLQ� LQ� WKH� RURIDFLDO� UHJLRQV� LQ� SDWLHQWV� YLVLWLQJ� JHQHUDO�GHQWLVWV� LQ� WKH� 1RUWKZHVW� 3UDFWLFH�EDVHG� 5(VHDUFK� &ROODERUDWLYH� LQ�(YLGHQFH�EDVHG� '(17LVWU\� UHVHDUFK� QHWZRUN�� �����������������H���� +LHVWDQG�'0��%ULW]�3��*ROGPDQ�0��3KLOOLSV�%��3UHYDOHQFH�RI� V\PSWRPV�DQG� ULVN� RI� VOHHS� DSQHD� LQ� WKH�86� SRSXODWLRQ�� 5HVXOWV� IURP� WKH� QDWLRQDO�VOHHS�IRXQGDWLRQ�VOHHS�LQ�$PHULFD������SROO��&KHVW�������������������� 6DOD]DU� $�� 'XHxDV 0��0LFR� -$�� 2MHGD %�� $J�HUD�2UWL] /� &HUYLOOD -$�
)DLOGH�,��8QGLDJQRVHG�PRRG�GLVRUGHUV�DQG�VOHHS�GLVWXUEDQFHV�LQ�SULPDU\�
FDUH�SDWLHQWV� ZLWK� FKURQLF� PXVFXORVNHOHWDO� SDLQ�� ��������$PHULFDQ�-RXUQDO�RI�'HQWLVWU\��9RO������1R�����-XQH������



������������ &OLQLFDO�GLJHVW��3DLQ�DQG�GHSUHVVLRQ�OLQNHG�WR�VOHHS�GLVWXUEDQFHV�LQ�SHRSOH�ZLWK�RVWHRDUWKULWLV�� ��������������
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