
7KH� QHJDWLYH� UHODWLRQVKLS� EHWZHHQ� VWUHVV
DQG� SV\FKRORJLFDO� KHDOWK� KDV� EHHQ� RE�
VHUYHG� VLQFH� VWUHVV� UHVHDUFK� EHJDQ�� 8QGHU
WKH�LQIOXHQFH�RI�WKH�WUDQVDFWLRQDO�WKHRU\�RI
VWUHVV� DQG� FRSLQJ� �/D]DUXV�� )RONPDQ�
������� UHVHDUFKHUV� KDYH� SDLG� PRVW� DWWHQ�
WLRQ�WR�WKH�LQWHUQDO�UHVRXUFHV�RI�WKH�SHUVRQ
IDFLQJ� WKH� VWUHVVIXO� VLWXDWLRQ�� &RSLQJ� SUR�
FHVVHV�KDYH�EHHQ�LGHQWLILHG�DV�D�NH\�IDFWRU
LQ� WKH� UHODWLRQVKLS� EHWZHHQ� VWUHVV� DQG
KHDOWK�� DQG� WKHLU� UROH� KDV� EHHQ� UHVHDUFKHG
LQ�QXPHURXV�VWXGLHV��VHH�$OGZLQ��������IRU
UHYLHZ��� 7KH� UHODWLRQ� EHWZHHQ� OHYHO� RI
VWUHVV� DQG� FRSLQJ� SURFHVVHV� KDV� DOVR� UH�
FHLYHG� JUHDW� DWWHQWLRQ�� 7KH� UHVHDUFK� FRQ�
ILUPHG� WKH� FRUUHODWLRQV� EHWZHHQ� WKH� OHYHO
RI� SHUFHLYHG� VWUHVV� DQG� SUHIHUUHG� FRSLQJ
VWUDWHJLHV�� LQGLFDWLQJ� WKDW� KLJKHU� VWUHVV� LV

UHODWHG� WR� ORZHU�SUREOHP�DSSURDFK�FRSLQJ
DQG� KLJKHU� DYRLGDQW� FRSLQJ� �H�J��� 6RGHU�
VWURP�HW�DO���������
7KH� WUHQG�REVHUYHG� LQ� WKH� ODVW�GHFDGH�RU

WZR�LV�WR�IRFXV�RQ�WKH�YDULDEOHV�WKDW�LQIOX�
HQFH� WKH� W\SH�RI�FRSLQJ� WKDW�DQ� LQGLYLGXDO
FKRRVHV� LQ� D� VWUHVVIXO� VLWXDWLRQ� �7HUU\�
������� 2QH� RI� WKH� IUHTXHQWO\� PHQWLRQHG
IDFWRUV�LV�D�OHYHO�RI�PHDQLQJ�LQ�OLIH��ZKLFK
KDV� EHHQ� JHQHUDOO\� XQGHUVWRRG� DV� D� SHU�
VRQ
V�EHOLHI�WKDW�KLV�RU�KHU�OLIH�LV�SXUSRVH�
IXO� DQG� YDOXDEOH�� 0HDQLQJ� LQ� OLIH� LV
FRQVLGHUHG� SULPDULO\� DV� D� FRJQLWLYH� SKH�
QRPHQRQ� �OLIH� EHOLHIV�� OLIH� IUDPHZRUN�
ZLWK� PRWLYDWLRQDO� DQG� DIIHFWLYH� FRQVH�
TXHQFHV� �JRDOV�� IHHOLQJV� RI� IXOILOOPHQW�
�5HNHU��:RQJ���������,W�KDV�EHHQ�OLQNHG�WR
WKH�DUHD�RI�FRSLQJ�HVSHFLDOO\�LQ�WKH�VDOXWR�
JHQLF� DSSURDFK� RI� $QWRQRYVN\� �������
ZKR� XQGHUVWRRG� PHDQLQJIXOQHVV� DV� DQ
LPSRUWDQW� FRPSRQHQW� RI� WKH� VHQVH� RI� FR�
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��,QVWLWXWH�RI�([SHULPHQWDO�3V\FKRORJ\��6ORYDN�$FDGHP\�RI�6FLHQFHV
'ÛEUDYVNÂ�FHVWD�����������%UDWLVODYD��6ORYDN�5HSXEOLF

(�PDLO��SHWHU�KDODPD#VDYED�VN
��'HSDUWPHQW�RI�3V\FKRORJ\��)DFXOW\�RI�$UWV��8QLYHUVLW\�RI�7UQDYD

+RUQRSRWRÉQÂ������������7UQDYD��6ORYDN�5HSXEOLF

$EVWUDFW��7KH�VWXG\�IRFXVHV�RQ�WKH�TXHVWLRQ�RI�ZKHWKHU�WKH�OHYHO�RI�PHDQLQJ�LQ�OLIH�DFWV�DV�D�PRG�
HUDWRU� LQ� WKH� UHODWLRQVKLS� EHWZHHQ� SHUFHLYHG� VWUHVV� DQG� FRSLQJ��7KH� ���� XQLYHUVLW\� VWXGHQWV� LQ
6ORYDNLD��PHDQ�DJH�������\HDUV��ILOOHG�RXW�WKH�3HUFHLYHG�6WUHVV�6FDOH��&RKHQ�HW�DO����������/LIH
0HDQLQJIXOQHVV�6FDOH��+DODPD��������DQG�&23(��&DUYHU�HW�DO����������&OXVWHU�DQDO\VLV�RI�FRSLQJ
VWUDWHJLHV�LGHQWLILHG�WKUHH�FOXVWHUV��DGDSWLYH��DYRLGDQW�DQG�HPRWLRQ�EDVHG�FRSLQJ��3HUFHLYHG�VWUHVV
FRUUHODWHG�SRVLWLYHO\�ZLWK� DYRLGDQW� DQG�HPRWLRQ�EDVHG�FRSLQJ��0HDQLQJ� LQ� OLIH�ZDV� IRXQG�DV� D
PRGHUDWRU� EHWZHHQ� SHUFHLYHG� VWUHVV� DQG� DYRLGDQW� FRSLQJ� EXW� QRW� HPRWLRQ�EDVHG� FRSLQJ�� 7KH
DXWKRUV� FRQFOXGH� WKDW� PHDQLQJ� LQ� OLIH� FDQ� VHUYH� DV� D� EXIIHU� DJDLQVW� QHJDWLYH� FRQVHTXHQFHV� RI
VWUHVV�IRU�WKH�DELOLW\�WR�FRSH��HVSHFLDOO\�WKURXJK�FRJQLWLYH�WUDQVIRUPDWLRQ�RI�WKH�VWUHVV�VLWXDWLRQ�LQ
WKH�SURFHVV�RI�DSSUDLVDO�
.H\�ZRUGV��PHDQLQJ�LQ�OLIH��SHUFHLYHG�VWUHVV��FRSLQJ��PRGHUDWLRQ

7KH� VWXG\�ZDV� VXSSRUWHG� E\� WKH�&HQWHU� RI�([FHO�
OHQFH�LQ�WKH�UHVHDUFK�RI�FRJQLWLRQ�&(9.2*�



KHUHQFH�� WKH� VLJQLILFDQW� IDFWRU� UHJXODWLQJ
WKH� LPSDFW� RI� VWUHVV� RQ� KHDOWK��0DQ\� VWX�
GLHV� FRQILUPHG� WKH� UHODWLRQVKLS� RI� KLJKHU
OHYHO�RI�PHDQLQJ�ZLWK�DGDSWLYH�FRSLQJ�DQG
ORZHU� OHYHO� RI� PHDQLQJ� ZLWK� PDODGDSWLYH
FRSLQJ� �H�J��� 1HZFRPE�� +DUORZ�� �����
)LFNRYÂ�� 5XLVHORYÂ�� ������� ,W� ZDV� DOVR
VKRZQ� WKDW� D� OHYHO� RI�PHDQLQJ�PRGHUDWHV
WKH� LPSDFW� RI� SHUFHLYHG� VWUHVV� RQ� GHSUHV�
VLRQ��0DVFDUR��5RVHQ���������7KH�HIIHFW�RI
PHDQLQJ� RQ� FRSLQJ� LV� FXUUHQWO\� EHLQJ� H[�
SODLQHG� WKURXJK� WKH� FRJQLWLYH� WUDQVIRUPD�
WLRQ� RI� VLWXDWLRQ� DVSHFWV� LQ� WKH� SURFHVV� RI
DSSUDLVDO� RI� WKH� VWUHVV� VLWXDWLRQ� �3DUN�
)RONPDQ��������3DUN��$L��������
,Q�RXU�VWXG\��ZH�IRFXV�RQ�WKH�UHODWLRQVKLS

EHWZHHQ� SHUFHLYHG� VWUHVV� DQG� SUHIHUUHG
FRSLQJ� VWUDWHJLHV�� :H� DOVR� GHDO� ZLWK� WKH
TXHVWLRQ�RI�ZKHWKHU�PHDQLQJ�LQ�OLIH�DFWV�DV
D�PRGHUDWRU�LQ�WKLV�UHODWLRQVKLS�

0(7+2'
6DPSOH
7KH� UHVHDUFK� VDPSOH� FRQVLVWHG� RI� ���

XQLYHUVLW\� VWXGHQWV� IURP� WKUHH� 6ORYDN� FL�
WLHV�� %UDWLVODYD�� .R{LFH� DQG� 5X�RPEHURN�
��� RI� WKHP�ZHUH� PDOHV� DQG� ���� IHPDOHV�
7KHLU�DJH�UDQJHG�IURP����WR����\HDUV�ZLWK
PHDQ� ������ DQG� VWDQGDUG� GHYLDWLRQ� �����
7KH\� DQVZHUHG� WKH� VHW� RI� TXHVWLRQQDLUHV
YROXQWDULO\�GXULQJ�OHFWXUHV�
0HDVXUHV
7KH� /LIH� 0HDQLQJIXOQHVV� 6FDOH� �/06�� �

�+DODPD�� ������ ZDV� XVHG� WR� PHDVXUH� D
JHQHUDO�OHYHO�RI�PHDQLQJ�LQ�OLIH��7KH�VFDOH
KDV����LWHPV�DQG�LW�PHDVXUHV�RYHUDOO�VHQVH
RI� PHDQLQJ� DQG� LWV� WKUHH� GLPHQVLRQV� DV
GHILQHG� LQ� WKH� WKUHH�FRPSRQHQW� WKHRU\� RI
PHDQLQJ� �5HNHU�� :RQJ�� ������� QDPHO\
FRJQLWLYH�FRPSRQHQW��PRWLYDWLRQDO�FRPSR�
QHQW� DQG� DIIHFWLYH� FRPSRQHQW�� ,Q� WKLV� UH�

VHDUFK��RQO\�RYHUDOO� VHQVH�RI� OLIH�PHDQLQJ
ZDV�XVHG�DV�D�PRGHUDWLQJ�YDULDEOH�
7KH� OHYHO� RI� SHUFHLYHG� VWUHVV� ZDV� PHD�

VXUHG�E\�WKH�3HUFHLYHG�6WUHVV�6FDOH��366���
�&RKHQ�HW�DO����������7KH�VFDOH�FRQWDLQV���
LWHPV�UDWHG�E\�WKH�SDUWLFLSDQW�RQ�D���SRLQW
/LNHUW�W\SH� VFDOH�� 7KH� TXHVWLRQV� IRFXV� RQ
JOREDO�SHUFHSWLRQ�RI�VWUHVV�GXULQJ� WKH�SUH�
YLRXV� PRQWK�� H�J�� ,Q� WKH� ODVW� PRQWK�� KRZ
RIWHQ�KDYH�\RX�IHOW�QHUYRXV�DQG��VWUHVVHG�"
&RSLQJ� VWUDWHJLHV� ZHUH� PHDVXUHG� E\� WKH

&23(�TXHVWLRQQDLUH� FUHDWHG� E\�&DUYHU� HW
DO�� �������� 7KH� 6ORYDN� WUDQVODWLRQ� RI� WKH
TXHVWLRQQDLUH�GRQH�E\�)LFNRYÂ��������ZDV
XVHG� LQ� WKLV� UHVHDUFK�� 7KH� TXHVWLRQQDLUH
FRQWDLQV� ��� LWHPV� PHDVXULQJ� ��� GLIIHUHQW
FRSLQJ� VWUDWHJLHV�� DFWLYH� FRSLQJ��SODQQLQJ�
VXSSUHVVLRQ� RI� FRPSHWLQJ� DFWLYLWLHV�� UH�
VWUDLQW� FRSLQJ�� VHHNLQJ� RI� LQVWUXPHQWDO
VRFLDO�VXSSRUW��VHHNLQJ�RI�HPRWLRQDO�VRFLDO
VXSSRUW�� SRVLWLYH� UHLQWHUSUHWDWLRQ�� DFFHS�
WDQFH��GHQLDO�� WXUQLQJ� WR�UHOLJLRQ�� IRFXV�RQ
DQG�YHQWLQJ�RI�HPRWLRQV��EHKDYLRUDO�GLVHQ�
JDJHPHQW�� PHQWDO� GLVHQJDJHPHQW�� XVH� RI
DOFRKRO�DQG�GUXJV��DQG�XVH�RI�KXPRU�

5(68/76
,Q�WKH�ILUVW�VWHS�RI�DQDO\VLV��WKH�KLHUDUFKL�

FDO�FOXVWHU�DQDO\VLV�RI����FRSLQJ�VWUDWHJLHV
ZDV�XVHG� WR� LGHQWLI\� WKH�KLJKHU�RUGHU� IDF�
WRUV�� 7KH� DQDO\VLV� EDVHG� RQ� WKH� %HWZHHQ�
JURXSV� OLQNDJH�FOXVWHU�PHWKRG� �ZLWK�3HDU�
VRQ�FRUUHODWLRQ�XVHG�DV�D�PHDVXUH�LQWHUYDO�
LGHQWLILHG� WKUHH� FOXVWHUV�� ZKLFK� ZHUH
QDPHG� DGDSWLYH� FRSLQJ� �DFWLYH� FRSLQJ�
SODQQLQJ��VXSSUHVVLRQ�RI�FRPSHWLQJ�DFWLYL�
WLHV��UHVWUDLQW�FRSLQJ��VHHNLQJ�RI�LQVWUXPHQ�
WDO� VRFLDO� VXSSRUW�� VHHNLQJ� RI� HPRWLRQDO
VRFLDO� VXSSRUW�� SRVLWLYH� UHLQWHUSUHWDWLRQ�
DFFHSWDQFH��� DYRLGDQW� FRSLQJ� �EHKDYLRUDO
GLVHQJDJHPHQW��PHQWDO�GLVHQJDJHPHQW��XVH
RI�DOFRKRO�DQG�GUXJV��GHQLDO��XVH�RI�KXPRU�
DQG� HPRWLRQ�EDVHG� FRSLQJ� �WXUQLQJ� WR
UHOLJLRQ�� IRFXV� RQ� DQG� YHQWLQJ� RI� HPR�
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WLRQV���7KH�WKUHH�QHZ�YDULDEOHV�ZHUH�FRP�
SXWHG� DV� D� VXP� RI� VFDOHV� FRPSULVLQJ� WKH
LGHQWLILHG�FOXVWHUV��7KH�FRUUHODWLRQ�DQDO\VLV
RI�WKH�SHUFHLYHG�VWUHVV�DQG�WKH�WKUHH�FRSLQJ
VWUDWHJ\�W\SHV�LGHQWLILHG�LQ�SUHYLRXV�DQDO\�
VLV�ZDV� UHDOL]HG�� ,W� VKRZHG� WKDW� SHUFHLYHG
VWUHVV� FRUUHODWHG� SRVLWLYHO\� ZLWK� HPRWLRQ�
EDVHG� FRSLQJ� �U�  � ������� S� �� ������ DQG
DYRLGDQW�FRSLQJ��U� ��������S����������1R
FRUUHODWLRQ� RI� SHUFHLYHG� VWUHVV� ZDV� IRXQG
ZLWK�DGDSWLYH�FRSLQJ��U� ��������Q�V���

,Q� WKH� VHFRQG� VWHS�� WKH� PHDQLQJ� LQ� OLIH
PRGHUDWRU�K\SRWKHVLV�ZDV�WHVWHG�E\�PHDQV
RI� UHJUHVVLRQ� DQDO\VLV�� $GDSWLYH� FRSLQJ
ZDV�H[FOXGHG�IURP�WKH�PRGHUDWRU�DQDO\VLV
GXH� WR� ODFN� RI� FRUUHODWLRQ� ZLWK� SHUFHLYHG
VWUHVV�� %RWK� WKH� 366� DQG� /06�ZHUH� FHQ�
WHUHG�EHIRUH� WKH�DQDO\VLV��7DEOH���SUHVHQWV
WKH�UHVXOWV�RI�WHVWLQJ�WKH�K\SRWKHVLV�WKDW�WKH
OHYHO� RI� PHDQLQJ� LQ� OLIH� PRGHUDWHV� WKH
UHODWLRQVKLS� EHWZHHQ� SHUFHLYHG� VWUHVV� DQG
HPRWLRQ�EDVHG�FRSLQJ��$V�LV�VHHQ�IURP�WKH
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7DEOH����+LHUDUFKLFDO�UHJUHVVLRQ�DQDO\VLV�WHVWLQJ�WKH�PRGHUDWLQJ�HIIHFW�RI�PHDQLQJIXO�
QHVV�LQ�WKH�UHODWLRQVKLS�EHWZHHQ�SHUFHLYHG�VWUHVV�DQG�HPRWLRQ�EDVHG�FRSLQJ

% 6( β W VLJ�
)LUVW�EORFN��5�� �������
366 ������� ������ ������� ������� ������
/06 ������� ������ ������� ������� ������
6HFRQG�EORFN��5�� �������
366 ������� ������ ������� ������� ������
/06 ������� ������ ������� ������� ������
366�[�/06 ������� ������ ������� ������� ������
'HSHQGHQW�YDULDEOH���HPRWLRQ�EDVHG�FRSLQJ�
366���3HUFHLYHG�6WUHVV�6FDOH��/06���/LIH�0HDQLQJIXOQHVV�6FDOH

7DEOH����+LHUDUFKLFDO�UHJUHVVLRQ�DQDO\VLV�WHVWLQJ�WKH�PRGHUDWLQJ�HIIHFW�RI�PHDQLQJIXO�
QHVV�LQ�WKH�UHODWLRQVKLS�EHWZHHQ�SHUFHLYHG�VWUHVV�DQG�DYRLGDQW�FRSLQJ

% 6( β W VLJ�
)LUVW�EORFN��5�� �������
366 ������� ������ ������� ������� ������
/06 ������� ������ ������� ������� ������
6HFRQG�EORFN��5�� �������
366 ������� ������ ������� ������� ������
/06 ������� ������ ������� ������� ������
366�[�/06 ������� ������ ������� ������� ������
'HSHQGHQW�YDULDEOH���DYRLGDQW�FRSLQJ�
366���3HUFHLYHG�6WUHVV�6FDOH��/06���/LIH�0HDQLQJIXOQHVV�6FDOH



WDEOH��ERWK�SHUFHLYHG�VWUHVV�DQG�OLIH�PHDQ�
LQJIXOQHVV�VLJQLILFDQWO\�SUHGLFW�WKH�OHYHO�RI
HPRWLRQ�EDVHG�FRSLQJ��KRZHYHU�� WKH� LQWHU�
DFWLRQ��WHUP��DGGHG��LQ��VWHS����KDV�QR�VLJ�
QLILFDQW� HIIHFW� RQ� HPRWLRQ�EDVHG� FRSLQJ
�5�� FKDQJH�  � ������� Q�V��� 7KLV� VXJJHVWV
WKDW�PHDQLQJ�LQ�OLIH�GRHV�QRW�PRGHUDWH�WKLV
UHODWLRQVKLS���7DEOH�����SUHVHQWV��WKH��UHVXOWV
RI� WKH� VHFRQG� DQDO\VLV�� LQ�ZKLFK�PHDQLQJ
LV� �K\SRWKHVL]HG� � WR� �EH� �D� �PRGHUDWRU�EH�
WZHHQ� SHUFHLYHG� VWUHVV� DQG� DYRLGDQW� FRS�
LQJ�� ,Q� WKLV� FDVH�� WKH� LQWHUDFWLRQ� WHUP� LV� D
VLJQLILFDQW� SUHGLFWRU� RI� DYRLGDQW� FRSLQJ
�5��FKDQJH� ��������S�≤ �������FRQILUPLQJ
WKH�PRGHUDWLQJ� UROH� RI�PHDQLQJ��+RZ� WKH
LQWHUDFWLRQ�JRHV�LV�JUDSKLFDOO\�SUHVHQWHG�LQ
WKH�)LJXUH����$V�ZH�VHH��SHUVRQV�ZLWK�ORZ
PHDQLQJIXOQHVV� WHQG� WR�XVH�PRUH�DYRLGDQW
FRSLQJ�ZKHQ�H[SHULHQFLQJ�KLJKHU�VWUHVV��LQ
FRQWUDVW� WR� SHUVRQV�ZLWK� KLJK�PHDQLQJIXO�
QHVV�

',6&866,21
7KH� FRUUHODWLRQ� DQDO\VLV� FRQILUPHG� WKH

UHODWLRQVKLS� EHWZHHQ� SHUFHLYHG� VWUHVV� DQG
VRPH� FRSLQJ� VWUDWHJLHV�� +LJKHU� SHUFHLYHG
VWUHVV� LV� UHODWHG� WR� KLJKHU� HPRWLRQ�EDVHG
FRSLQJ�DQG�DYRLGDQW�FRSLQJ��EXW�QRW�DGDS�
WLYH�FRSLQJ��,W�FDQ�EH�FRQFOXGHG�WKDW�KLJKHU
VWUHVV� OHDGV� WR� KLJKHU� SHUFHSWLRQ� RI� GLV�
FRPIRUW�DQG� WKLV�ZD\�RI�DFWLYDWLQJ�FRSLQJ
IRFXVHG� PDLQO\� RQ� UHOHDVH� IURP� WKLV� GLV�
FRPIRUW��7KLV�FRQFOXVLRQ�FDQ�EH�VXSSRUWHG
E\� WKH� UHVXOWV� RI� WKH� VWXG\� PHQWLRQHG
DERYH��6RGHUVWURP�HW�DO���������ZKHUH� WKH
SRVLWLYH�UHODWLRQVKLS�RI�SHUFHLYHG�VWUHVV� WR
DYRLGDQW� FRSLQJ� LQ� WKH� XQLYHUVLW\� VDPSOH
ZDV� DOPRVW� WZLFH� DV� KLJK� DV� LWV� QHJDWLYH
UHODWLRQVKLS�WR�SUREOHP�DSSURDFK�FRSLQJ�
7HVWLQJ� RI� WKH� PHDQLQJ� PRGHUDWRU� K\�

SRWKHVLV�UHYHDOHG�WKDW�D�OHYHO�RI�PHDQLQJ�LQ
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)LJXUH� ���0RGHUDWLRQ� HIIHFW� RI�PHDQLQJIXOQHVV� LQ� WKH� UHODWLRQVKLS� EHWZHHQ� SHUFHLYHG
VWUHVV�DQG�DYRLGDQW�FRSLQJ
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OLIH� LV� D�PRGHUDWRU� RI� WKH� UHODWLRQVKLS� EH�
WZHHQ�SHUFHLYHG�VWUHVV�DQG�DYRLGDQW�FRSLQJ
EXW� QRW� HPRWLRQ�EDVHG� FRSLQJ�� 3HUVRQV
ZLWK�KLJKHU�PHDQLQJ� LQ� OLIH�KDYH� OHVV�RI�D
WHQGHQF\� WR� XVH� DYRLGDQW� FRSLQJ� ZKHQ
H[SHULHQFLQJ� KLJKHU� VWUHVV�� 2Q� WKH� RWKHU
KDQG��WKH�WHQGHQF\�WR�XVH�DYRLGDQW�FRSLQJ
LQ� KLJKHU� VWUHVV� LV� VXEVWDQWLDOO\� KLJKHU� LQ
SHUVRQV� ZLWK� ORZ� PHDQLQJ�� 7KLV� VXJJHVWV
WKDW� PHDQLQJ� LQ� OLIH� FDQ� DFW� DV� D� EXIIHU
DJDLQVW� WKH� FDSDELOLW\� RI� KLJK� VWUHVV� WR
LQFUHDVH� PDODGDSWLYH� FRSLQJ�� ,Q� RWKHU
ZRUGV�� ODFN� RI� PHDQLQJ� LQ� OLIH� PDNHV� D
SHUVRQ�PRUH�YXOQHUDEOH�WR�VWUHVV��:H�WKLQN
WKDW� WKLV� HIIHFW� FRXOG� EH� XQGHUVWRRG� DV� DQ
LPSRUWDQW� VXESURFHVV� LQ� WKH� PRGHUDWLQJ
SURFHVV� RI� PHDQLQJ� LQ� WKH� UHODWLRQVKLS
EHWZHHQ�VWUHVV�DQG�KHDOWK��ZKLFK�ZDV�FRQ�
ILUPHG� LQ� WKH�RWKHU� VWXGLHV� �H�J���0DVFDUR�
5RVHQ��������
&RJQLWLYH� SURFHVVHV� RI� WUDQVIRUPDWLRQ

DQG�UHLQWHUSUHWDWLRQ�RI�D�VWUHVV�VLWXDWLRQ�DUH
FUXFLDO�ZKHQ� FRQVLGHULQJ� SRVVLEOH�PHFKD�
QLVPV�UHVSRQVLEOH�IRU�WKH�PRGHUDWLQJ�HIIHFW
RI� PHDQLQJ�� 3DUN� DQG� )RONPDQ� ������� LQ
WKHLU� PHDQLQJ�PDNLQJ� PRGHO� RI� FRSLQJ
HPSKDVL]H� WKDW� DSSUDLVDO� RI� PHDQLQJ� LV� D
IXQGDPHQWDO� DVSHFW� RI� VWUHVV� DSSUDLVDO� DV
XQGHUVWRRG� LQ� WUDQVDFWLRQDO� FRSLQJ� WKHRU\
�/D]DUXV�� )RONPDQ�� ������� +LJK� PHDQLQJ
LQ�OLIH�FDQ�VHUYH�DV�D�VRXUFH�IRU�WKH�UHFRJ�
QLWLRQ� RI� D� VWUHVV� VLWXDWLRQ� DV� FKDOOHQJLQJ
DQG� ZRUWK\� RI� HQHUJ\� LQYHVWPHQW�� 6WURQJ
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