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2%-(&7,9(�� 7R� GHWHUPLQH� WKH� SUHYDOHQFH� RI� DQHPLD�� LQ� PHQVWUXDWLQJ� QRUPDO�� PHQVWUXDWLQJ� GLDEHWLF��
PHQRSDXVDO�QRUPDO��PHQRSDXVDO�GLDEHWLF�IHPDOH� 
0(7+2'2/2*<�� $� FRPSDUDWLYH� FURVV� VHFWLRQDO� VWXG\� SHUIRUPHG� DW� WKH� GHSDUWPHQW� RI� 3K\VLRORJ\��
6LQGK�8QLYHUVLW\�-DPVKRUR��IURP�$SULO-6HSWHPEHU������LQ�FROODERUDWLRQ�ZLWK�/LDTXDW�8QLYHUVLW\�+RVSLWDO�
-DPVKRUR��+\GHUDEDG�� 7KH�GLDEHWLF� IHPDOHV� UHFUXLWHG� IURP�/LDTXDW�PHGLFDO� KRVSLWDO� �/8+�� -DPVKRUR�
+\GHUDEDG� DQG�PHQRSDXVDO� ZRPHQ� RI� VRFLHW\� DIWHU� DSSURYDO� IURP� WKH� UHVHDUFK� HWKLFDO� FRPPLWWHH� RI�
LQVWLWXWH�� 5DQGRP� VDPSOLQJ� WHFKQLTXH� ZDV� FKRVHQ� IRU� WKH� VWXG\�� $IWHU� REVHUYLQJ� LQFOXVLRQ� DQG�
H[FOXVLRQ�FULWHULD��WRWDO�����IHPDOHV�ZHUH�LQFOXGHG�LQ�WKLV�VWXG\��$IWHU�H[SODLQLQJ�WKH�SXUSRVH�RI�VWXG\��
YHUEDO� DQG�ZULWWHQ�FRQVHQW� WDNHQ�� FRPSOHWH�EORRG�SLFWXUH� �&%&��SHUIRUPHG� IURP�DOO�SDUWLFLSDQWV��'DWD�
ZDV�HQWHUHG�LQ�H[FHO�VKHHW�DQG�LQ�6366������YHUVLRQ��&KL-VTXDUH�WHVW�DSSOLHG��� 
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QRUPDO�� PHQRSDXVDO� GLDEHWLF� ZDV� UHSRUWHG� �������� �������� ������� DQG� ������� UHVSHFWLYHO\�� 7KH�
KLJKHVW�SUHYDOHQFH�ZDV�UHSRUWHG�LQ�PHQRSDXVDO�GLDEHWLF�IHPDOH������� 
&21&/86,21�� 7KH� VWXG\� FRQFOXGHV� WKDW� WKH� SUHYDOHQFH� RI� DQHPLD� LQ� PHQRSDXVDO� GLDEHWLF� LV� PRUH�
SURQRXQFHG� WKDQ� LQ� WKH�RWKHU� WKUHH�VWXG\�JURXSV� WKDW�DUH�QRUPDO�PHQVWUXDWLQJ��GLDEHWLF�PHQVWUXDWLQJ�
DQG�QRUPDO�PHQRSDXVDO�IHPDOHV��7KLV�LV�VXJJHVWLYH�WKDW�FHVVDWLRQ�RI�PHQVWUXDWLRQ�DGGHG�ZLWK�GLDEHWLHV�
LV�KLJK�ULVN�IDFWRU�IRU�DQHPLD� 

.(<�:25'6��'LDEHWHV�0HOOLWXV��0HQRSDXVH�DQG�$QHPLD� 

,1752'8&7,21 

$QHPLD�LV�D�FOLQLFDO��FRQGLWLRQ��ZKLFK�LV�GHWHFWHG�HLWKHU�
E\� OHVV� QXPEHU� RI� HU\WKURF\WHV������PLOOLRQ� �PP��� RU�
OHVV� KHPRJORELQ� OHYHO� ����J�GO���� $QHPLD� LV� � KLJKO\�
SUHYDOHQW� LQ� GHYHORSLQJ� FRXQWULHV� OLNH� 3DNLVWDQ�� LQ�
FKLOGUHQ��� XQLYHUVLW\� VWXGHQWV�� LQ� SUHJQDQW� IHPDOH���
$QHPLD� LV� �PRUH�FRPPRQ� LQ�ZRPHQ�DV�FRPSDUHG� WR�
PHQ���7KH�SUHYDOHQFH�RI�DQHPLD�LQ�\RXQJ�IHPDOH�ZDV�
UHSRUWHG� ��������� +RZHYHU�� QHJOHFWHG� IHPDOH¶V�
JURXSV� OLNH� GLDEHWLF� PHQVWUXDWLQJ� IHPDOH� RU�
PHQRSDXVDO�GLDEHWLF�JURXS�WKH�SUHYDOHQFH�RI�DQHPLD�
LV�QRW�FDUULHG�RXW�\HW�� 
'LDEHWHV�0HOOLWXV��'0�� LV� WKH�PDLQ�FDXVH�RI�PRUWDOLW\�
DQG�PRUELGLW\� LQ�HVWDEOLVKHG�DV�ZHOO�DV� LQ�GHYHORSLQJ�
FRXQWULHV��� $FFRUGLQJ� WR� WKH� :RUOG� +HDOWK�
2UJDQL]DWLRQ� �:+2���'0�ZLOO� EH� WKH� VHYHQWK� OHDGLQJ�
FDXVH� RI� PRUWDOLW\� E\� WKH� \HDU� ������� 7KH� 'LDEHWHV�
0HOOLWXV� 7\SH-,,� �7�'0�� LV� FDXVHG� E\� GHVWUXFWLRQ� RI�
SDQFUHDWLF ȕ-FHOOV� DQG� GHFOLQHG� WKH� VHFUHWLRQ� RI�
LQVXOLQ��7KH� LQVXOLQ� UHVLVWDQFH�DQG� UHGXFHG�V\QWKHVLV�
RI� LQVXOLQ� DVVRFLDWHG� ZLWK� REHVLW\��� ,QVXOLQ� UHVLVWDQFH�
GHFUHDVHV�WKH�JOXFRVH�WROHUDQFH�LQ�SHULSKHUDO�WLVVXHV��
PXVFOH� FHOOV�� UHVXOWV� LQ� K\SHUJO\FHPLD�� 7KH� SUR-
LQIODPPDWRU\� F\WRNLQHV� DQG� LQWHUOHXNLQ-�� HIIHFWV� RQ�
SURJHQLWRU� WR� HU\WKURSRLHVLV� SKDVHV� E\� WKH� HU\WKURLG�
JURZWK� IDFWRU� DQG� DSRSWRVLV� RI� LPPDWXUH�
HU\WKURF\WHV���� 7KH� SUHYDOHQFH� RI� DQHPLD� DQG�

GLDEHWHV�DIWHU�PHQRSDXVH�ZDV�LQFUHDVHG��0HQRSDXVH�
LV� DQ� LPSRUWDQW� VWDJH� LQ� WKH� OLIH� DQG� DPHQRUUKHD�
FRQVHFXWLYHO\� DW� OHDVW� IRU� ��� PRQWKV�� ,QWHUHVWLQJO\��
GHFUHDVH� QXPEHU� RI� UHG� FHOO� LQGLFHV� LV� UHSRUWHG� LQ�
PHQRSDXVDO�ZRPHQ��� 
7KH� FRPSOLFDWLRQV� RI� GLDEHWHV� KDV� DOZD\V� � EHHQ��
OLQNHG� ZLWK� PHQRSDXVH� LQ� ZRPHQ�� $Q� HDUOLHU�
PHQRSDXVH� LV�D�PDLQ�FRPSOLFDWLRQ�RI� W\SH� ,�GLDEHWHV��
ZKLOH� WKH�HDUO\�PHQRSDXVH�KDV�EHHQ� � OLQNHG�ZLWK� WKH�
ULVN� RI� 'LDEHWHV� 0HOOLWXV� 7\SH-,,� GLDEHWHV����
&RQFOXVLYHO\� WKH� FRQQHFWLRQ� EHWZHHQ� DQHPLD��
GLDEHWHV�DQG�PHQRSDXVH� LV�REYLRXV��KHQFH� WKH�PDLQ�
REMHFWLYH�RI� WKH�ZRUN�ZDV�WR�FDUU\�RXW� WKH�SUHYDOHQFH�
RI� DQHPLD� LQ� PHQVWUXDWLQJ� QRUPDO�� PHQVWUXDWLQJ�
GLDEHWLFV�� PHQRSDXVDO� QRUPDO�� PHQRSDXVDO� GLDEHWLF�
IHPDOH� 

0(7+2'2/2*< 

$�FRPSDUDWLYH�FURVV-VHFWLRQDO�VWXG\�ZDV�SHUIRUPHG�DW�
WKH� GHSDUWPHQW� RI� 3K\VLRORJ\�� 6LQGK� 8QLYHUVLW\�
-DPVKRUR��IURP�$SULO-6HSWHPEHU������LQ�FROODERUDWLRQ�
ZLWK� /LDTXDW� 8QLYHUVLW\� +RVSLWDO� -DPVKRUR��
+\GHUDEDG��5DQGRP�VDPSOLQJ�WHFKQLTXH�ZDV�FKRVHQ�
IRU� WKH� VWXG\�� $FFRUGLQJ� WR� WKH� JHQHUDO� IRUPXOD� RI�
ELRVWDWLVWLFV� WKH�VDPSOH�VL]H�VWDQGV�RXW� WR�EH�Q �����
3DUWLFLSDQW� LQFOXGH� LQ� SUHVHQW� VWXG\� ZDV� NQRZQ�
GLDEHWLF� PHQVWUXDWLQJ� DQG� PHQRSDXVDO� ZRPHQ�� DQG�
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WKHLU� FRXQWHU� FRQWURO� JURXSV� IURP� /LDTXDW� 0HGLFDO�
+RVSLWDO� -DPVKRUR� �� +\GHUDEDG� DQG� IURP� VRFLHW\� RI�
+\GHUDEDG� FLW\�� $SSDUHQWO\� KHDOWK\� IHPDOHV� ZLWK�
QRUPDO� PHQVWUXDO� F\FOHV�� NQRZQ� FDVHV� RI� GLDEHWLFV�
DQG� WKRVH� ZKR� ZHUH� RQ� PHQRSDXVH� ZLWK� RU� ZLWKRXW�
GLDEHWLFV� ZHUH� UHFUXLWHG�� )HPDOHV� ZLWK� RWKHU� FR�
PRUELGLWLHV�RWKHU�WKDQ�GLDEHWHV��ZLWK�PHQRSDXVH�RI�XQ
-QDWXUDO�FDXVH�OLNH�VXUJLFDO�UHPRYDO�DQG�RQ�PHGLFDWLRQ�
H[FHSW�IRU�GLDEHWHV�ZHUH�H[FOXGHG�IURP�WKH�VWXG\��7KH�
NQRZQ� 7�� GLDEHWLFV�� QRUPDO� PHQVWUXDWLQJ��
PHQRSDXVDO� 7�� 'LDEHWLF� DQG� ZLWKRXW� 7�� 'LDEHWLF�
IHPDOHV�ZHUH� LQFOXGHG� LQ�SUHVHQW�VWXG\���PO�RI�EORRG�
GUDZQ� DIWHU� DOO� DVHSWLF� PHDVXUHV� DQG� ZDV� FROOHFWHG�
LQWR� ('7$� WHVW� WXEHV��&RPSOHWH� EORRG� SLFWXUH� �&%&��
ZDV� SHUIRUPHG� E\� XVLQJ� &%&� KHPDWRORJ\� DQDO\]HU�
&HOOWDF�$OSKD�0(.-�����E\�1LKRQ�.RKGHQ�*HUPDQ\��
LQ� VWHULOL]HG� FRQGLWLRQ� LQ� 'LDJQRVWLF� 5HVHDUFK�
ODERUDWRU\� /80+6�� 7KH� 'DWD� ZDV� HQWHUHG� LQ� ([FHO�
VKHHW�DQG�DOVR�LQ�6366�YHUVLRQ�������&KL-VTXDUH�WHVW�
DSSOLHG� DQG� UHVXOW� VKRZQ� DV� SHUFHQWDJHV� DQG�
SURSRUWLRQV� 

5(68/76 

7KH� SUHVHQW� VWXG\� HPSKDVL]HV� RQ� WKH� SUHYDOHQFH� RI�
DQHPLD� LQ�VRPH�QRYHO�JURXSV��$QHPLD� LV�GHWHUPLQHG�
RQ�EDVLV�RI�:+2�FULWHULRQ��DV�VKRZQ� LQ�7DEOH� ,��7KH�
SUHYDOHQFH�RI�DQHPLD� LQ�PHQVWUXDWLQJ�QRUPDO� LV�����
�PLOG� ����� PRGHUDWH� ���� DQG� VHYHUH� ������ ,Q�
PHQVWUXDWLQJ� GLDEHWHV� LV� ������ �PLOG� �����PRGHUDWH�
������� DQG� VHYHUH� ������ ,Q� PHQRSDXVDO� QRUPDO� LV�
�����PLOG������PRGHUDWH�����DQG�VHYHUH������DQG�
LQ�PHQRSDXVDO�GLDEHWHV� LV������PLOG������PRGHUDWH�
�����DQG�VHYHUH������ 
,Q� PHQVWUXDWLQJ� QRUPDO� IHPDOH�� WKH� 5%&� FRXQW� OHVV�
WKDQ� ���� �PLOOLRQ�PP��� ZHUH� ��� ZKHUHDV� ���� ZHUH�
KDYLQJ� QRUPDO� 5%&� FRXQW�� ,Q� PHQVWUXDWLQJ� GLDEHWLF��
WKH� 5%&� FRXQW� OHVV� WKDQ� ���� �PLOOLRQ�PP��� ZHUH�
������� ZKHUHDV� ������� ZHUH� KDYLQJ� QRUPDO� 5%&�
FRXQW��,Q�PHQRSDXVDO�QRUPDO�WKH�5%&�FRXQW�OHVV�WKDQ�
����PLOOLRQ�PP���ZHUH�����ZKHUHDV�����ZHUH�KDYLQJ�
QRUPDO�5%&�FRXQW�� ,Q�PHQRSDXVDO�GLDEHWLF�� WKH�5%&�
FRXQW� OHVV� WKDQ� ����PLOOLRQ�PP��� ZHUH� �������
ZKHUHDV��������ZHUH�KDYLQJ�QRUPDO�5%&�FRXQW�� 
+HPDWRFULW� OHVV� WKDQ� ���� ZDV� IRXQG� ���� LQ�
PHQVWUXDWLQJ� QRUPDO�� ��������� LQ� PHQVWUXDWLQJ�
GLDEHWLF�� ������ LQ� PHQRSDXVDO� QRUPDO� ������ LQ�

PHQRSDXVDO�GLDEHWLF�UHVSHFWLYHO\� 
:KHUHDV��PLFURF\WRVLV�KDYLQJ�0&9�OHVV�WKDQ����ZDV�
IRXQG� LQ� ��������� LQ� PHQVWUXDWLQJ� QRUPDO�� ���������
��� LQ�PHQVWUXDWLQJ�GLDEHWLF����������� LQ�PHQRSDXVDO�
QRUPDO� DQG� ��� ������� ��� LQ� PHQRSDXVDO� GLDEHWLF�
UHVSHFWLYHO\��7DEOH�,,� 
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7KH� RYHUDOO� SUHYDOHQFH� RI� DQHPLD� LQ� PHQVWUXDWLQJ�
QRUPDO�� PHQVWUXDWLQJ� GLDEHWLFV�� PHQRSDXVDO� QRUPDO��
PHQRSDXVDO� 7�� GLDEHWLF� ZHUH� UHSRUWHG� ��������
���������������DQG� ������� UHVSHFWLYHO\��7KH� WUHQG�
RI�DQHPLD�LQ�DOO�FDWHJRULHV�ZDV�0HQRSDXVDO�GLDEHWLFV�
!0HQRSDXVDO� 1RUPDO� !PHQVWUXDWLQJ� GLDEHWLFV�
!PHQVWUXDWLQJ�QRUPDO� 
7KH�LURQ�GHILFLHQF\�DQHPLD�LQ�UHSURGXFWLYH�DJH�IHPDOH�
RI� .RUHD� LV� ��������� DQHPLD� DPRQJ� WKH� IHPDOH�
VWXGHQWV�RI�8QLYHUVLW\�RI�6KDUMDK�ZDV���������DQG� LQ�
3DNLVWDQ�DPRQJ�WKH�\RXQJ�JLUOV�LV��������ZKLFK�LV�WKH�
KLJKHVW�LQ�DUHD���,Q�WKLV�VWXG\�WKH�PHQVWUXDWLQJ�QRUPDO�
JURXS� LV� VKRZLQJ��������SUHYDOHQFH�ZKLFK� LV�KLJKHU�
WKDQ� WKH� UHVW� RI� WKH� ZRUOG� �� KRZHYHU� OHVV� WKDQ� WKH�
SUHYDOHQFH�ZKLFK�ZDV�VKRZQ� LQ�FRPSDUDWLYHO\� \RXQJ�
QRUPDO� PHQVWUXDWLQJ� IHPDOHV��� � 7KH� UHFHQW� UHVHDUFK�
VXJJHVW�WKDW�WKH�GLDEHWHV�PHOOLWXV�FRXOG�SRVVLEO\�EH�D�
VWURQJ� ULVN� IDFWRU� IRU� DQHPLD�� WKH� SUHYDOHQFH� RI�
DQHPLD� LQ�GLDEHWLF� IHPDOH� �������� LV� UHSRUWHG�KLJKHU�
WKDQ�PDOH� �������� LQ� D� VWXG\� FDUULHG� RXW� DW�'DVPDQ�
GLDEHWHV�,QVWLWXWH�.XZDLW����$FFRUGLQJ�WR�DQRWKHU�VWXG\�
KLJK� SUHYDOHQFH� RI� DQHPLD� ZDV� IRXQG� LQ� W\SH� ,,�
GLDEHWHV� SDWLHQWV� LQ�PDOH� DV� ZHOO� DV� LQ� IHPDOH����2Q�
WKH�FRQWUDU\��WKH�SUHYDOHQFH�DQHPLD�LV�UHSRUWHG�VLPLODU�
LQ� GLDEHWLF� RU� QRQ-GLDEHWLF� LQGLYLGXDOV���� 7R� WKLV� HQG��
QR�DQ\�VLJQLILFDQW�GLIIHUHQFH�ZDVIRXQG�LQ�ERWK�JURXSV��
$GGLWLRQDOO\��ZKHWKHU�RU�QRW�WKH�PHQRSDXVDO�VWDWXV�RI�
WKH� ZRPHQ� FRXOG� DIIHFW� WKH� DQHPLF� FRQGLWLRQ� RU� QRW�
ZDV�DOVR�REVHUYHG�LQ�GLDEHWLF�W\SH�,,�RU�QRUPDO�IHPDOH��
7KH�SUHYDOHQFH�RI�DQHPLD� LQ�SUH-PHQRSDXVDO�ZRPHQ�
�DJHG�EHWZHHQ���-����LV�����DQG�LQ�SRVW-PHQRSDXVDO�
ZRPHQ� LV� ������� PRUHRYHU� DFFRUGLQJ� WR� 5XVVLDQ�
VWXG\�� DQHPLD� LV� LQYHUVHO\� DQG� VWURQJO\� DVVRFLDWHG�
ZLWK�PHQRSDXVDO�VWDWXV�RI�ZRPHQ����+RZHYHU��QR�DQ\�
FRQFOXGLQJ� UHVHDUFK� LV� DYDLODEOH� LQGLFDWLQJ� WKH�
DVVRFLDWLRQ� RI� PHQRSDXVH� ZLWK� DQHPLD�� 7R� WKLV� HQG�
WKH� SUHYDOHQFH� RI� DQHPLD� ZDV� UHSRUWHG� QRW� RQO\� LQ�
PHQRSDXVDO�ZRPHQ�EXW�DOVR�WKH�GLDEHWLF�PHQRSDXVDO�
YHUVXV�QRUPDO�PHQRSDXVDO�ZRPHQ�LQ�RUGHU�WR�FRQILUP�
ZKHWKHU� WKH� GLDEHWLF� FRQGLWLRQ� FRXOG� LQIOXHQFH� WKH�
PHQRSDXVDO� VWDWXV� �RU� YLFH� YHUVD�� ZLWK� UHIHUHQFH� WR�
KHPRJORELQ� OHYHO� RU�DQG� RWKHU� DQHPLF� LQGLFDWRUV�� 7LOO�
WR�GDWH��QR�DQ\�GDWXP� LV�DYDLODEOH�SLQSRLQWLQJ�RQ� WKH�
SUHYDOHQFH� RI� DQHPLD� �DQG�RU� LW� FRPSDULVRQ�� LQ�
DIRUHPHQWLRQHG� FDWHJRULHV�� 7KH� VDPH� VWXG\� ZLWK�
VLPLODU�JURXSV�LV�VXJJHVWHG�ZLWK�GLIIHUHQW�QDWLRQDOLWLHV�
DQG�PHJD�VDPSOH�VL]H�LQ�RUGHU�WR�FRQILUP�WKH�H[LVWLQJ�
SUHYDOHQFH� LQ� VRPH� QRYHO� JURXSV�� +HPDWRFULW� OHVV�
WKDQ� ���� ZDV� IRXQG� ���LQ� PHQVWUXDWLQJ� QRUPDO��
��������� LQ� PHQVWUXDWLQJ� GLDEHWLF�� ������ LQ�
PHQRSDXVDO� QRUPDO� ������ LQ� PHQRSDXVDO� GLDEHWLF�
UHVSHFWLYHO\� 
.DQQDQ� 6� HW� DO���� UHYHDOHG� WKDW� +HPDWRFULW�� 0&9��
0&+&��DQG�+E�KDYH�SURYHG�WR�EH�D�UHOLDEOH�LQGLFDWRU�
RI� GLVFRUGDQFH� LQ� PHQVWUXDWLQJ� DQG� PHQRSDXVDO�
GLDEHWLF� IHPDOHV�� 3UHVHQW� VWXG\� UHVXOWV� KDYH� WKH�
VLPLODU�ILQGLQJV� 

7KH� FXUUHQW� VWXG\� ZLOO� SURYLGH� WKH� DZDUHQHVV� DERXW�
LURQ�VWDWXV�DQG�DQHPLD�SHFXOLDUO\� LQ�D� WDUJHW�JURXS�RI�
IHPDOH� �GLDEHWLF� PHOOLWXV� DQG�RU� PHQRSDXVH��� LW� ZLOO�
DOVR� EH� KHOSIXO� WR�PDNH� WKH� SXEOLF� KHDOWK� SROLF\� LQ� D�
SDUWLFXODU�JURXS�RI�ZRPHQ� 
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7KH�VWXG\�FRQFOXGHV�WKDW�WKH�SUHYDOHQFH�RI�DQHPLD�LQ�
PHQRSDXVDO� GLDEHWLF� LV�PRUH�SURQRXQFHG� WKDQ� LQ� WKH�
RWKHU� WKUHH� VWXG\� JURXSV� WKDW� DUH� QRUPDO�
PHQVWUXDWLQJ�� GLDEHWLF� PHQVWUXDWLQJ� DQG� QRUPDO�
PHQRSDXVDO� IHPDOHV�� 7KLV� LV� VXJJHVWLYH� WKDW�
FHVVDWLRQ�RI�PHQVWUXDWLRQ�DGGHG�ZLWK�GLDEHWLHV�LV�KLJK�
ULVN�IDFWRU�IRU�DQHPLD� 

(WKLFDO� SHUPLVVLRQ�� 8QLYHUVLW\� RI� 6LQGK�
SHUPLVVLRQ�/HWWHU�1R��3K\VLRO�,5%�-�����GDWHG����-��-
����� 

&RQIOLFW�RI�,QWHUHVW��7KHUH�LV�QR�FRQIOLFW�RI�LQWHUHVW�� 

)XQGLQJ�� 7KHUH�ZDV�QR� IXQGLQJ� IURP�DQ\� DJHQF\�
RU�LQVWLWXWLRQ� 

$&.12:/('*(0(17 

,� DP� JUDWHIXO� WR� SK\VLRORJ\� GHSDUWPHQW� DQG� DOO� VWDII�
PHPEHUV� ZKR� KHOSHG� PH� LQ� HYHU\� VWDJH� RI� WKLV�
UHVHDUFK� 

5()(5(1&(6 

�� 2UJDQL]DWLRQ�:+��+DHPRJORELQ�FRQFHQWUDWLRQV�IRU�
WKH� GLDJQRVLV� RI� DQDHPLD� DQG� DVVHVVPHQW� RI�
VHYHULW\�� :RUOG� +HDOWK� 2UJDQL]DWLRQ�� ������
$YDLODEOH� IURP�� KWWSV���ZZZ�ZKR�LQW�YPQLV�
LQGLFDWRUV�KDHPRJORELQ�HQ�� 

�� 7DOSXU�6��$IULGL�+,��.D]L�7*��7DOSXU�)1��,QWHUDFWLRQ�
RI� OHDG� ZLWK� FDOFLXP�� LURQ�� DQG� ]LQF� LQ� WKH�
ELRORJLFDO� VDPSOHV� RI�PDOQRXULVKHG� FKLOGUHQ�� %LRO�
7UDFH� (OHP� 5HV�� ������ �������� ���-���� � GRL��
��������V�����-���-����-�� 

�� )DKHHP� %�� :DUVL� -�� 6KDK� 7�� 3UHYDOHQFH� RI�
DQHPLD� DQG� LWV� DVVRFLDWLRQ� ZLWK� DQWKURSRPHWULF�
LQGLFHV�LQ�DIIOXHQW�PDOH�8QLYHUVLW\�VWXGHQWV��5DZDO�
0HG�-������������������-�� 

�� $QMXP� $�� 0DQ]RRU� 0�� 0DQ]RRU� 1�� 6KDNLU� +$��
3UHYDOHQFH�RI�DQHPLD�GXULQJ�SUHJQDQF\�LQ�GLVWULFW�
)DLVDODEDG�� 3DNLVWDQ�� 3XQMDE� 8QLY� -� =RRO�� ������
���������-��� 

�� 6D\GDP� %.�� *HQF� 5(�� 6DUDF� )�� 7XUIDQ� (&��
3UHYDOHQFH�RI� DQHPLD�DQG� UHODWHG� IDFWRUV�DPRQJ�
ZRPHQ� LQ� 7XUNH\�� 3DN� -� 0HG� 6FL�� ������ �������
���-��GRL�����������SMPV����������� 

�� /DJKDUL� =�� %DLJ� 1�� 0HPRQ� )�� 3DQKZDU� )��
4DPEDUDQL� 0�� 3DOK� =�� &RUUHODWLRQ� RI� %0,� DQG�
08$&� ZLWK� DQHPLD� DPRQJ� 6LQGK� 8QLYHUVLW\�
6WXGHQWV�� -DPVKRUR��3DNLVWDQ��6LQGK�8QLY�5HV�-�
�6FL�6HU�������������������-�� 

�� 6KDK� 7�� 6KDLNK� )�� $QVDUL� 6�� 7R� 'HWHUPLQH� WKH�
(IIHFWV� RI� *UHHQ� 7HD� RQ� %ORRG� 3UHVVXUH� RI�

6KDIDT�$QVDUL��-DPVKHG�:DUVL��=XOILTDU�/DJKDUL 

�� 
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+HDOWK\� DQG� 7\SH� �� 'LDEHWHV� 0HOOLWXV� �'0��
,QGLYLGXDOV�� -� /LDTXDW� 8QL�0HG�+HDOWK� 6FL�� ������
�����������-���GRL����������MOXPKV����������� 

�� =DIDU� -�� 1DGHHP�'�� .KDQ�6$�� -DZDG�$EEDVL�0��
$]L]� )�� 6DHHG�6�� 3UHYDOHQFH� RI� GLDEHWHV� DQG� LWV�
FRUUHODWHV� LQ� XUEDQ� SRSXODWLRQ� RI� 3DNLVWDQ�� $�
&URVV-VHFWLRQDO� VXUYH\�� -� 3DN�0HG�$VVRF�� ������
����������-�� 

�� 6KDLNK� )�� 5DILT� 0�� %KXWWR� 0$�� 1DTYL� 6+��
([SRVXUH� RI� )DW� 0DVV� 2EHVLW\� *HQH�
3RO\PRUSKLVP� LQ� 'LDEHWHV� 0HOOLWXV� 7\SH-,,�
)HPDOHV�RI�+\GHUDEDG��6LQGK��-�/LDTXDW�8QL�0HG�
+HDOWK� 6FL�� ������ �������� ���-��� GRL����������
MOXPKV����������� 

��� %DUELHUL� -�� )RQWHOD� 3&�� :LQNHOPDQQ� (5��
=LPPHUPDQQ�&(��6DQGUL�<3��9LHUD�0DOOHW�(.��HW�
DO�� $QHPLD� LQ� 3DWLHQWV� ZLWK� 7\SH� �� 'LDEHWHV�
0HOOLWXV��$QHPLD�����������������-�� 

��� 6LQJK�1��6KLQGH�0��'DIDO�+��7ULYHGL�$��&KRXKDQ�
<��$JH�DW�QDWXUDO�PHQRSDXVH�DQG�IDFWRUV�DIIHFWLQJ�
PHQRSDXVDO� DJH�� $� FURVV-VHFWLRQDO� VWXG\� DPRQJ�
SRVWPHQRSDXVDO� IHPDOH� DWWHQGHHV� RI� REVWHWULFV�
DQG�J\QHFRORJ\�RXWSDWLHQW�GHSDUWPHQW�� ,QW�-�0HG�
6FL�3XEOLF�+HDOWK������������������-����� 

��� 2EHDJX� (,�� 2EDUH]L� +&�� 2FKHL� .�� 2NDIRU� &��
,ZHJEXODP� &�� 2EHDJX� *�� HW� DO�� (YDOXDWLRQ� RI�
9DULDWLRQV� RI� +DHPDWRORJLFDO� 3URILOH� RI�
0HQRSDXVDO� :RPHQ� LQ� 8PXDKLD�� 1LJHULD�� 6FK�
$FDG�-�%LRVFL�������������������-��� 

��� /HH�-2��/HH�-+��$KQ�6��.LP�-:��&KDQJ�+��.LP�
<-�� HW� DO�� 3UHYDOHQFH� DQG� ULVN� IDFWRUV� IRU� LURQ�
GHILFLHQF\� DQHPLD� LQ� WKH� .RUHDQ� SRSXODWLRQ��
UHVXOWV� RI� WKH� ILIWK� .RUHD� 1DWLRQDO� +HDOWK� DQG�
1XWULWLRQ�([DPLQDWLRQ�6XUYH\��-�.RUHDQ�0HG�6FL��
��������������-��� GRL� ��������� MNPV������������
��� 

��� 6XOWDQ� $+�� $QHPLD� DPRQJ� IHPDOH� FROOHJH�
VWXGHQWV�DWWHQGLQJ�WKH�8QLYHUVLW\�RI�6KDUMDK��8$(��
SUHYDOHQFH� DQG� FODVVLILFDWLRQ�� -� (J\SW� 3XEOLF�
+HDOWK�$VVRF������������-�������-��� 

��� $OVD\HJK�)��:DKHHGL�0��%D\RXG�7��$O�+XEDLO� $��
$O-5HIDHL� )�� 6KDUPD� 3�� $QHPLD� LQ� GLDEHWHV��
([SHULHQFH� RI� D� VLQJOH� WUHDWPHQW� FHQWHU� LQ� 
.XZDLW�� 3ULP� &DUH� 'LDEHWHV�� ��������������-���
GRL����������M�SFG������������� 

��� /HH�$5��<XQ�-0��5HODWLRQVKLS�EHWZHHQ�'LDEHWHV�
0HOOLWXV� DQG� $QHPLD� LQ� .RUHDQ� $GXOWV-%DVHG� RQ�
WKH� .RUHDQ� 1DWLRQDO� +HDOWK� DQG� 1XWULWLRQDO�
([DPLQDWLRQ� 6XUYH\� 9,�� -� .RUHDQ� 'LHW� $VVRF��
������ ������� ��-���� GRL����������-.'$����������
������ 

��� $QWZL-%DIRXU�6��+DPPRQG�6��$GMHL�-.��.\HUHPHK�
5��0DUWLQ-2GRRP�$��(NHP�,��$�FDVH-FRQWURO�VWXG\�
RI�SUHYDOHQFH�RI�DQHPLD�DPRQJ�SDWLHQWV�ZLWK�W\SH�
�� GLDEHWHV�� -� 0HG� &DVH� 5HS�� ������ ���� �����
GRL� ��������V�����-���-����-� 

��� %LNERY� 00�� .D]DNEDHYD� *0�� =DLQXOOLQ� 50��
6DODYDWRYD�9)��*LOPDQVKLQ�75��<DNXSRYD�')��HW�
DO�� 3UHYDOHQFH� DQG� DVVRFLDWHG� IDFWRUV� RI� DQHPLD�
LQ�D�5XVVLDQ�SRSXODWLRQ��WKH�8UDO�H\H�DQG�PHGLFDO�
VWXG\��%0&�3XEOLF�+HDOWK�������������������� GRL��
��������V�����-���-����-�� 

��� %LVKQRL� 6�� 7R� DVVHVV� WKH� SUHYDOHQFH� RI� LURQ�
GHILFLHQF\� DQDHPLD� LQ�PHQRSDXVDO� ZRPHQ�� ,QW� -�
+RPH�6FL����������������-��� 

��� .DQQDQ� 6�� -DLSDOUHGG\� &�� $QQDSDQGLDQ� 90��
0XUDOL�0RKDQ�%��'DPRGDU�6��.KDGLONDU�.6��HW�DO��
,PSDFW� RI� DQHPLD� DQG� UHG� FHOO� LQGLFHV� RQ� WKH�
GLDJQRVLV� RI� SUH-GLDEHWHV� DQG� GLDEHWHV� LQ� ,QGLDQ�
DGXOW� SRSXODWLRQ�� ,V� WKHUH� D� FXW-RII� JXLGH� IRU�
FOLQLFLDQV"� ,QGLDQ� -� (QGRFULQRO� 0HWDE�� ������ ��
�������-��� 

3UHYDOHQFH�RI�$QHPLD�LQ�)HPDOHV�ZLWK�'LDEHWHV�0HOOLWXV�7\SH-,, 

�� 
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