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3HQHOLWLDQ� LQL� EHUWXMXDQ�XQWXN�PHQJHWDKXL� SHQJDUXK� NXDOLWDV� NLPLD�
GDQ�VHQVRULV�VRVLV�D\DP�\DQJ�GLVXEVWLWXVL�GHQJDQ�KDWL�D\DP��%DKDQ�\DQJ�
GLJXQDNDQ�SDGD� SHQHOLWLDQ� \DLWX�GDJLQJ�D\DP�� KDWL� D\DP��6733��JDUDP��
HV� EDWX�� WHSXQJ� WDSLRND�� VXVX� VNLP�� EDZDQJ� SXWLK�� ODGD� SXWLK�� GDQ�
NHWXPEDU���9DULDEHO�\DQJ�GLDPDWL�DGDODK�NXDOLWDV�NLPLD��SURWHLQ��NDGDU�DLU��
OHPDN��GDQ�NDGDU�DEX��GDQ�NXDOLWDV�VHQVRULV��ZDUQD��DURPD��UDVD��WHNVWXU��
GDQ� GD\D� WHULPD��� 3HQHOLWLDQ� LQL� PHQJJXQDNDQ� FRPSOHWHO\� UDQGRPL]HG�
GHVLJQ��&5'��SROD�VHDUDK�GHQJDQ���SHUEDQGLQJDQ�VXEVWLWXVL�GDJLQJ�D\DP�
GHQJDQ� KDWL� D\DP� \DLWX� �������� �3���� �������� �3���� �������� �3����
GDQ� �������� �3��� GHQJDQ� �� NDOL� SHQJXODQJDQ�� 3HQHOLWLDQ� GLODNXNDQ� GL�
/DERUDWRULXP� ,OPX� GDQ� 7HNQRORJL� 'DJLQJ� 'HSDUWHPHQ� 7HNQRORJL� +DVLO�
7HUQDN� GDQ� /DERUDWRULXP� %LRNLPLD� 1XWULVL� 'HSDUWHPHQ� 1XWULVL� GDQ�
0DNDQDQ� 7HUQDN� )DNXOWDV� 3HWHUQDNDQ� 8QLYHUVLWDV� *DGMDK� 0DGD�� 'DWD�
SHQJXMLDQ�NXDOLWDV�NLPLD�GLDQDOLVLV�GHQJDQ�DQDOLVLV�YDULDQVL��$129$��SROD�
VHDUDK��$SDELOD�WHUGDSDW�SHUEHGDDQ�WLDS�SHUODNXDQ�GLODQMXWNDQ�GHQJDQ�XML�
'XQFDQ¶V� 0XOWLSOH� 5DQJH� 7HVW� �'057��� 'DWD� KDVLO� SHQJXMLDQ� VHQVRULV�
GLDQDOLVLV� GHQJDQ� PHQJJXQDNDQ� .UXVNDO� :DOOLV�� +DVLO� SHQHOLWLDQ�
PHQXQMXNNDQ�EDKZD� VXEVWLWXVL� KDWL� D\DP�SDGD� VRVLV� EHUSHQJDUXK�Q\DWD�
�3������� WHUKDGDS� NDGDU� SURWHLQ� GDQ� OHPDN�� .DGDU� SURWHLQ� VRVLV�
PHQJDODPL�SHQXUXQDQ�SDGD�VXEVWLWXVL� ����KDWL� D\DP�� VHGDQJNDQ�NDGDU�
OHPDN�PHQJDODPL� NHQDLNDQ� VHLULQJ� GHQJDQ� SHQDPEDKDQ� OHYHO� VXEVWLWXVL�
KDWL� D\DP��6XEVWLWXVL� KDWL� D\DP�SDGD� VRVLV� EHUSHQJDUXK� Q\DWD� �3�������
WHUKDGDS�ZDUQD� GDQ� WHNVWXU�� 6RVLV� GHQJDQ� VXEVWLWXVL� KDWL� D\DP� VHEHVDU�
����� ����� GDQ� ����PHPLOLNL� VNRU� ZDUQD� GDQ� WHNVWXU� \DQJ� OHELK� WLQJJL�
GDULSDGD� VRVLV� VXEVWLWXVL� KDWL� D\DP� VHEHVDU� ���� WHWDSL� VRVLV� GHQJDQ�
VXEVWLWXVL�KDWL�D\DP�����������GDQ�����PHPLONL�VNRU�ZDUQD�GDQ�WHNVWXU�
\DQJ� WLGDN� EHUEHGD� Q\DWD�� .HVLPSXODQ� GDUL� SHQHOLWLDQ� LQL� DGDODK� VRVLV�
GHQJDQ�VXEVWLWXVL�����KDWL�D\DP�PHPEHULNDQ�NXDOLWDV�NLPLD�GDQ�VHQVRULV�
\DQJ�WHUEDLN�GLEDQGLQJNDQ�SHUODNXDQ�ODLQQ\D��

�.DWD�NXQFL��6RVLV�D\DP��'DJLQJ�D\DP��+DWL�D\DP��.XDOLWDV�NLPLD��.XDOLWDV�
VHQVRULV��
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7KLV�UHVHDUFK�DLPV�WR�GHWHUPLQH�WKH�HIIHFWV�RI�FKHPLFDO�DQG�VHQVRU\�
TXDOLWLHV� RI� FKLFNHQ� VDXVDJHV� VXEVWLWXWHG� ZLWK� FKLFNHQ� OLYHU�� 7KH�
LQJUHGLHQWV�XVHG�LQ�WKLV�UHVHDUFK�ZHUH�FKLFNHQ�PHDW��FKLFNHQ�OLYHU��VRGLXP�
WULSRO\SKRVSKDWH� �6733��� VDOW�� LFH�� WDSLRFD� IORXU�� VNLP�PLON�� JDUOLF�� ZKLWH�
SHSSHU�� DQG� FRULDQGHU�� 7KH� REVHUYHG� YDULDEOHV� ZHUH� FKHPLFDO� TXDOLW\�
�SURWHLQ��PRLVWXUH�� IDW��DQG�DVK��DQG�VHQVRU\�TXDOLW\� �FRORXU��VFHQW�� WDVWH��
WH[WXUH�� DQG� DFFHSWDELOLW\��� 7KH� UHVHDUFK� HPSOR\HG� D� FRPSOHWHO\�
UDQGRPL]HG� GHVLJQ� �&5'�� ZLWK� D� RQH�ZD\� SDWWHUQ� DQG� IRXU� OHYHOV� RI�
FKLFNHQ� PHDW� VXEVWLWXWLRQ� ZLWK� FKLFNHQ� OLYHU�� �������� �3���� ��������
�3�������������3����DQG����������3����ZLWK�ILYH�UHSOLFDWLRQV��7KH�VWXG\�
ZDV� FRQGXFWHG� DW� WKH� 0HDW� 6FLHQFH� DQG� 7HFKQRORJ\� /DERUDWRU\��
'HSDUWPHQW� RI� $QLPDO� 3URGXFWV� 7HFKQRORJ\�� DQG� WKH� 1XWULWLRQDO�
%LRFKHPLVWU\� /DERUDWRU\�� 'HSDUWPHQW� RI� 1XWULWLRQ� DQG� $QLPDO� )HHG��
)DFXOW\� RI� $QLPDO� 6FLHQFH�� 8QLYHUVLWDV� *DGMDK� 0DGD�� 7KH� GDWD� RQ�
FKHPLFDO� TXDOLW\� ZHUH� DQDO\]HG� XVLQJ� RQH�ZD\� DQDO\VLV� RI� YDULDQFH�
�$129$��� ,I� VLJQLILFDQW� GLIIHUHQFHV� ZHUH� IRXQG� EHWZHHQ� WUHDWPHQWV��
'XQFDQ¶V� 0XOWLSOH� 5DQJH� 7HVW� �'057�� ZDV� SHUIRUPHG� IRU� IXUWKHU�
FRPSDULVRQ�� 7KH� GDWD� RQ� VHQVRU\� HYDOXDWLRQ� ZHUH� DQDO\]HG� XVLQJ� WKH�
.UXVNDO�:DOOLV� WHVW��7KH� UHVXOWV� LQGLFDWHG� WKDW�VXEVWLWXWLQJ�FKLFNHQ� OLYHU� LQ�
WKH� VDXVDJHV� VLJQLILFDQWO\� DIIHFWHG� �3������� WKH� SURWHLQ� DQG� IDW� FRQWHQW��
7KH� SURWHLQ� FRQWHQW� GHFUHDVHG� ZLWK� D� ���� FKLFNHQ� OLYHU� VXEVWLWXWLRQ��
ZKHUHDV� WKH� IDW� FRQWHQW� LQFUHDVHG� ZLWK� KLJKHU� OHYHOV� RI� FKLFNHQ� OLYHU�
VXEVWLWXWLRQ��&KLFNHQ�OLYHU�VXEVWLWXWLRQ�LQ�VDXVDJHV�KDG�D�VLJQLILFDQW�HIIHFW�
�3������� RQ� FRORXU� DQG� WH[WXUH�� 6DXVDJHV� ZLWK� ����� ����� DQG� ����
FKLFNHQ� OLYHU� VXEVWLWXWLRQ� VFRUHG� KLJKHU� LQ� FRORXU� DQG� WH[WXUH� WKDQ�
VDXVDJHV� ZLWK� ��� FKLFNHQ� OLYHU� VXEVWLWXWLRQ�� +RZHYHU�� WKH� VFRUHV� IRU�
FRORXU� DQG� WH[WXUH� DPRQJ� VDXVDJHV� ZLWK� ����� ����� DQG� ���� FKLFNHQ�
OLYHU� VXEVWLWXWLRQ�ZHUH�QRW� VLJQLILFDQWO\�GLIIHUHQW��7KLV� UHVHDUFK� FRQFOXGHV�
WKDW� VDXVDJHV� ZLWK� D� ���� FKLFNHQ� OLYHU� VXEVWLWXWLRQ� SURYLGH� WKH� EHVW�
FKHPLFDO�DQG�VHQVRU\�TXDOLW\�FRPSDUHG�WR�RWKHU�WUHDWPHQWV��

�.H\ZRUGV�� &KLFNHQ� VDXVDJH�� &KLFNHQ� PHDW�� &KLFNHQ� OLYHU�� &KHPLFDO�
TXDOLW\��6HQVRU\�TXDOLW\��
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