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$UWLFOH�,QIR  $EVWUDFW 

5HFHLYHG�����1RY������� 

5HFHLYHG� LQ� UHYLVHG� IRUP�� ��� 'HF�

����� 

$FFHSWHG�����'HF������ 

$YDLODEOH�RQOLQH�����'HF����� 

.H\ZRUGV³�-RKQ�.HDWV��SRLJQDQW��

WUDQVLHQFH�� PHGLWDWLRQ�� RGH� WR�

QLJKWLQJDOH� 

������7KH�$XWKRU�V���3XEOLVKHG�E\�$,�

3XEOLFDWLRQV�� 7KLV� LV� DQ� RSHQ� DFFHVV�

DUWLFOH�XQGHU�WKH�&&�%<�OLFHQVH 

 

 

 

-RKQ�.HDWV
��2GH�WR�D�1LJKWLQJDOH��LV�D�SRLJQDQW�H[SORUDWLRQ�

RI� WKH� KXPDQ� H[SHULHQFH�� GHOYLQJ� LQWR� WKH� LQWULFDWH�

UHODWLRQVKLSV� EHWZHHQ� EHDXW\�� QDWXUH�� DQG� PRUWDOLW\�� 7KLV�

UHVHDUFK� SDSHU� FULWLFDOO\� H[DPLQHV� WKH� SRHP
V� WKHPHV��

LPDJHU\��DQG�V\PEROLVP�WR�UHYHDO�.HDWV
�QXDQFHG�YLHZV�RQ�

WKH� WUDQVLHQFH� RI� OLIH� DQG� WKH� SRZHU� RI� DUW� WR� WUDQVFHQG�

VXIIHULQJ��7KURXJK�D�FORVH� UHDGLQJ�RI� WKH�SRHP�� WKLV�VWXG\�

DUJXHV� WKDW� .HDWV
� RGH� LV� QRW� RQO\� D� FHOHEUDWLRQ� RI� WKH�

QLJKWLQJDOH
V�EHDXW\�EXW�DOVR�D�SURIRXQG�PHGLWDWLRQ�RQ�WKH�

KXPDQ� FRQGLWLRQ�� KLJKOLJKWLQJ� WKH� WHQVLRQ� EHWZHHQ� WKH�

IOHHWLQJ�QDWXUH�RI�OLIH�DQG�WKH�WLPHOHVVQHVV�RI�DUW� 
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-RKQ�.HDWV
��2GH�WR�D�1LJKWLQJDOH��LV�D�WLPHOHVV�

PDVWHUSLHFH� RI� 5RPDQWLF� SRHWU\�� ZHDYLQJ� D�

LQWULFDWH� WDSHVWU\� RI� EHDXW\�� QDWXUH�� DQG�

PRUWDOLW\�� :ULWWHQ� LQ� ������ WKH� SRHP� LV� D�

SRLJQDQW� H[SUHVVLRQ� RI� WKH� KXPDQ� H[SHULHQFH��

FDSWXULQJ�WKH�IOHHWLQJ�QDWXUH�RI�OLIH�DQG�WKH�SRZHU�

RI� DUW� WR� WUDQVFHQG� VXIIHULQJ�� 7KURXJK� WKH�

QLJKWLQJDOH
V� HQFKDQWLQJ� VRQJ�� .HDWV� H[SORUHV�

WKH� WHQVLRQ� EHWZHHQ� WKH� HSKHPHUDO� QDWXUH� RI�

EHDXW\� DQG� WKH� WLPHOHVVQHVV� RI� DUW�� UDLVLQJ�

SURIRXQG�TXHVWLRQV�DERXW�WKH�KXPDQ�FRQGLWLRQ��

7KLV� UHVHDUFK� SDSHU� ZLOO� FULWLFDOO\� H[DPLQH� WKH�

SRHP
V� WKHPHV�� LPDJHU\�� DQG� V\PEROLVP� WR�

UHYHDO� .HDWV
� QXDQFHG� YLHZV� RQ� WKH� KXPDQ�

H[SHULHQFH� DQG� WKH� UROH� RI� DUW� LQ� VKDSLQJ� RXU�

XQGHUVWDQGLQJ�RI�WKH�ZRUOG� 
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6FKRODUV� KDYH� ORQJ� EHHQ� IDVFLQDWHG� E\� -RKQ�

.HDWV
��2GH�WR�D�1LJKWLQJDOH���ZLWK�FULWLFV�RIIHULQJ�

GLYHUVH�LQWHUSUHWDWLRQV�RI�WKH�SRHP
V�WKHPHV�DQG�

V\PEROLVP��+DUROG�%ORRP��������YLHZV�WKH�SRHP�

DV� D� UHSUHVHQWDWLRQ� RI� .HDWV
� VWUXJJOH� ZLWK�

PRUWDOLW\��ZKLOH�&OHDQWK�%URRNV��������VHHV�LW�DV�

DQ�H[SORUDWLRQ�RI�WKH�WHQVLRQ�EHWZHHQ�EHDXW\�DQG�

UHDOLW\�� 0RUH� UHFHQW� VWXGLHV�� VXFK� DV� WKRVH� E\�

+HOHQ�9HQGOHU��������DQG�6XVDQ�:ROIVRQ���������

KDYH�IRFXVHG�RQ�WKH�SRHP
V�XVH�RI�LPDJHU\�DQG�

V\PEROLVP��KLJKOLJKWLQJ�.HDWV
�PDVWHUIXO�XVH�RI�

ODQJXDJH�WR�HYRNH�WKH�QLJKWLQJDOH
V�VRQJ� 

7KHPHV�DQG�,QWHUSUHWDWLRQV� 

�� %HDXW\� DQG�0RUWDOLW\�� .HDWV
� SRHP� H[SORUHV�

WKH�IOHHWLQJ�QDWXUH�RI�EHDXW\�DQG�LWV�UHODWLRQVKLS�

WR�KXPDQ�PRUWDOLW\��%ORRP������� 

��$UW�DQG�,PDJLQDWLRQ��7KH�SRHP�KLJKOLJKWV�WKH�

SRZHU�RI�DUW�WR�WUDQVFHQG�VXIIHULQJ�DQG�FDSWXUH�

WKH�KXPDQ�H[SHULHQFH��%URRNV������� 

��1DWXUH� DQG� WKH�6XEOLPH�� .HDWV
� GHSLFWLRQ� RI�

WKH�QDWXUDO�ZRUOG�UHIOHFWV�KLV�IDVFLQDWLRQ�ZLWK�WKH�

VXEOLPH� DQG� WKH� KXPDQ� H[SHULHQFH� �9HQGOHU��

����� 
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*DSV�LQ�/LWHUDWXUH� 

:KLOH� VFKRODUV� KDYH� H[WHQVLYHO\� DQDO\VHG� WKH�

SRHP
V�WKHPHV�DQG�V\PEROLVP��WKHUH�LV�VFRSH�IRU�

IXUWKHU�H[SORUDWLRQ�RI�.HDWV
�XVH�RI�ODQJXDJH�DQG�

IRUP� WR� FRQYH\� WKH� KXPDQ� H[SHULHQFH�� 7KLV�

UHVHDUFK� DLPV� WR� FRQWULEXWH� WR� WKH� H[LVWLQJ�

OLWHUDWXUH� E\� H[DPLQLQJ� WKH� SRHP
V� XVH� RI�

LPDJHU\�DQG�V\PEROLVP�WR�UHSUHVHQW�WKH�WHQVLRQ�

EHWZHHQ�EHDXW\�DQG�PRUWDOLW\� 

 

,,,� 5(6($5&+�0(7+2'2/2*< 

7KLV� VWXG\� HPSOR\V� D� TXDOLWDWLYH� UHVHDUFK�

DSSURDFK��XWLOL]LQJ�D�FORVH�UHDGLQJ�RI�-RKQ�.HDWV
�

�2GH� WR� D� 1LJKWLQJDOH�� WR� H[DPLQH� WKH� SRHP
V�

WKHPHV�� LPDJHU\��DQG�V\PEROLVP��7KH� UHVHDUFK�

PHWKRGRORJ\� LQYROYHV� D� FULWLFDO� DQDO\VLV� RI� WKH�

SRHP
V� ODQJXDJH�� VWUXFWXUH�� DQG� VW\OH� WR�

XQGHUVWDQG�.HDWV
�UHSUHVHQWDWLRQ�RI�WKH�KXPDQ�

H[SHULHQFH� 

5HVHDUFK�'HVLJQ� 

��&ORVH�5HDGLQJ��$�GHWDLOHG�DQDO\VLV�RI�WKH�SRHP
V�

ODQJXDJH�� LPDJHU\�� DQG� V\PEROLVP� WR� LGHQWLI\�

SDWWHUQV�DQG�WKHPHV� 

�� /LWHUDWXUH� 5HYLHZ�� $� UHYLHZ� RI� H[LVWLQJ�

VFKRODUVKLS� RQ� .HDWV� DQG� 5RPDQWLF� SRHWU\� WR�

FRQWH[WXDOL]H� WKH� UHVHDUFK�DQG� LGHQWLI\� JDSV� LQ�

OLWHUDWXUH� 

��&ULWLFDO�$QDO\VLV��$�FULWLFDO�H[DPLQDWLRQ�RI�WKH�

SRHP
V� WKHPHV�� LPDJHU\�� DQG� V\PEROLVP� WR�

XQGHUVWDQG�.HDWV
�UHSUHVHQWDWLRQ�RI�WKH�KXPDQ�

H[SHULHQFH� 

'DWD�&ROOHFWLRQ� 

��7KH�SRHP��2GH�WR�D�1LJKWLQJDOH��E\�-RKQ�.HDWV�

ZLOO�EH�XVHG�DV�WKH�SULPDU\�GDWD�VRXUFH� 

��6HFRQGDU\�GDWD�VRXUFHV�ZLOO� LQFOXGH�VFKRODUO\�

DUWLFOHV��ERRNV��DQG�FULWLFDO�HVVD\V�RQ�.HDWV�DQG�

5RPDQWLF�SRHWU\� 

'DWD�$QDO\VLV� 

�� 7KH� GDWD� ZLOO� EH� DQDO\VHG� XVLQJ� WKHPDWLF�

DQDO\VLV��LGHQWLI\LQJ�SDWWHUQV�DQG�WKHPHV�LQ�WKH�

SRHP
V�ODQJXDJH��LPDJHU\��DQG�V\PEROLVP� 

�� 7KH� DQDO\VLV� ZLOO� EH� JXLGHG� E\� WKH� UHVHDUFK�

TXHVWLRQ��+RZ�GRHV�.HDWV�UHSUHVHQW�WKH�KXPDQ�

H[SHULHQFH�LQ��2GH�WR�D�1LJKWLQJDOH�" 

 

 

/LPLWDWLRQV� 

��7KH� VWXG\� LV� OLPLWHG� WR�D�FORVH� UHDGLQJ�RI� WKH�

SRHP� DQG� PD\� QRW� EH� JHQHUDOL]DEOH� WR� RWKHU�

ZRUNV�RI�5RPDQWLF�SRHWU\� 

�� 7KH� DQDO\VLV� LV� VXEMHFWLYH� DQG� PD\� EH�

LQIOXHQFHG� E\� WKH� UHVHDUFKHU
V� LQWHUSUHWDWLRQ� RI�

WKH�SRHP� 

%\� XVLQJ� D� TXDOLWDWLYH� UHVHDUFK� DSSURDFK� DQG�

FORVH� UHDGLQJ� PHWKRGRORJ\�� WKLV� VWXG\� DLPV� WR�

SURYLGH� D� QXDQFHG� XQGHUVWDQGLQJ� RI� .HDWV
�

UHSUHVHQWDWLRQ�RI�WKH�KXPDQ�H[SHULHQFH�LQ��2GH�

WR�D�1LJKWLQJDOH�� 

5HVHDUFK�4XHVWLRQV 

0DLQ�5HVHDUFK�4XHVWLRQ� 

��� +RZ� GRHV� .HDWV� UHSUHVHQW� WKH� KXPDQ�

H[SHULHQFH�LQ��2GH�WR�D�1LJKWLQJDOH�" 

6XE�5HVHDUFK�4XHVWLRQV� 

���:KDW� LV� WKH� VLJQLILFDQFH� RI� WKH� QLJKWLQJDOH
V�

VRQJ�LQ�WKH�SRHP��DQG�KRZ�GRHV�LW�UHODWH�WR�.HDWV
�

H[SORUDWLRQ�RI�EHDXW\�DQG�PRUWDOLW\" 

���+RZ�GRHV�.HDWV�XVH� LPDJHU\�DQG�V\PEROLVP�

WR�FRQYH\�WKH�WHQVLRQ�EHWZHHQ�WKH�IOHHWLQJ�QDWXUH�

RI�OLIH�DQG�WKH�WLPHOHVVQHVV�RI�DUW" 

���:KDW�GRHV�WKH�SRHP�UHYHDO�DERXW�.HDWV
�YLHZV�

RQ�WKH�KXPDQ�FRQGLWLRQ��DQG�KRZ�GRHV�LW�UHIOHFW�

KLV�RZQ�H[SHULHQFHV�DQG�HPRWLRQV" 

��� +RZ� GRHV� WKH� SRHP
V� VWUXFWXUH� DQG� VW\OH�

FRQWULEXWH� WR� LWV� H[SORUDWLRQ� RI� WKHPHV� DQG�

LGHDV" 

��� :KDW� DUH� WKH� LPSOLFDWLRQV� RI� .HDWV
�

UHSUHVHQWDWLRQ�RI�QDWXUH�DQG�WKH�VXEOLPH�LQ�WKH�

SRHP�� DQG� KRZ� GRHV� LW� UHODWH� WR� 5RPDQWLF�

LGHRORJ\" 

7KHVH�UHVHDUFK�TXHVWLRQV�FDQ�JXLGH�WKH�DQDO\VLV�

DQG�KHOS�WR�H[SORUH�WKH�SRHP
V�WKHPHV��LPDJHU\��

DQG�V\PEROLVP�LQ�PRUH�GHSWK� 

6DPSOLQJ�6WUDWHJ\ 

�� 3XUSRVLYH� 6DPSOLQJ�� 7KH� SRHP� �2GH� WR� D�

1LJKWLQJDOH��LV�VHOHFWHG�SXUSRVLYHO\�DV�LW
V�D�NH\�

ZRUN� LQ� .HDWV
� RHXYUH� DQG� D� UHSUHVHQWDWLYH� RI�

5RPDQWLF�SRHWU\� 

��7H[WXDO�6DPSOLQJ��7KH�VWXG\�LQYROYHV�D�FORVH�

UHDGLQJ� RI� VSHFLILF� VWDQ]DV�� OLQHV�� DQG� LPDJHU\�

ZLWKLQ�WKH�SRHP�WR�DQDO\VH�WKHPHV��V\PEROLVP��

DQG�ODQJXDJH�XVH� 
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5DWLRQDOH� 

��7KH�SRHP�LV�D�VLJQLILFDQW�ZRUN�LQ�WKH�5RPDQWLF�

FDQRQ�DQG�D�SULPH�H[DPSOH�RI�.HDWV
�H[SORUDWLRQ�

RI�EHDXW\��PRUWDOLW\��DQG�WKH�KXPDQ�H[SHULHQFH� 

�� 7KH� FORVH� UHDGLQJ� DSSURDFK� DOORZV� IRU� DQ� LQ�

GHSWK�DQDO\VLV�RI�WKH�SRHP
V�ODQJXDJH��VWUXFWXUH��

DQG�WKHPHV� 

(WKLFDO�&RQVLGHUDWLRQV 

��&RS\ULJKW�DQG�3HUPLVVLRQV��7KH�SRHP��2GH�WR�

D� 1LJKWLQJDOH�� LV� LQ� WKH� SXEOLF� GRPDLQ�� VR� QR�

SHUPLVVLRQV�RU�FRS\ULJKW�LVVXHV�DSSO\� 

��$XWKHQWLFLW\�DQG�$FFXUDF\��7KH�UHVHDUFKHU�ZLOO�

HQVXUH� DFFXUDWH� UHSUHVHQWDWLRQ� DQG�

LQWHUSUHWDWLRQ� RI� WKH� SRHP�� DYRLGLQJ�

PLVUHSUHVHQWDWLRQ�RU�PDQLSXODWLRQ�RI�WKH�WH[W� 

��5HVSHFW�IRU�WKH�$XWKRU
V�:RUN��7KH�UHVHDUFKHU�

ZLOO� DSSURDFK� WKH� SRHP�ZLWK� UHVSHFW� IRU�.HDWV
�

OLWHUDU\�ZRUN�DQG�LQWHQWLRQV��DFNQRZOHGJLQJ�WKH�

KLVWRULFDO� DQG� FXOWXUDO� FRQWH[W� LQ�ZKLFK� LW� ZDV�

ZULWWHQ� 

��2EMHFWLYLW\�DQG�%LDV��7KH�UHVHDUFKHU�ZLOO�VWULYH�

WR� PDLQWDLQ� REMHFWLYLW\� LQ� DQDO\VLV� DQG�

LQWHUSUHWDWLRQ�� DFNQRZOHGJLQJ� SRWHQWLDO� ELDVHV�

DQG�LQIOXHQFHV� 

�� 3URSHU� &LWDWLRQ� DQG� 5HIHUHQFLQJ�� 7KH�

UHVHDUFKHU� ZLOO� SURSHUO\� FLWH� DQG� UHIHUHQFH� DOO�

VRXUFHV�� LQFOXGLQJ� WKH� SRHP� DQG� VHFRQGDU\�

OLWHUDWXUH��WR�DYRLG�SODJLDULVP�DQG�JLYH�FUHGLW�WR�

RULJLQDO�DXWKRUV� 

%\� FRQVLGHULQJ� WKHVH� HWKLFDO� DVSHFWV�� WKH�

UHVHDUFK� DLPV� WR� PDLQWDLQ� DFDGHPLF� LQWHJULW\�

DQG�UHVSHFW�IRU�WKH�DXWKRU
V�ZRUN� 
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7KH� DQDO\VLV� RI� -RKQ� .HDWV
� �2GH� WR� D�

1LJKWLQJDOH�� UHYHDOV� D� ULFK� H[SORUDWLRQ� RI� WKH�

KXPDQ� H[SHULHQFH�� GHOYLQJ� LQWR� WKHPHV� RI�

EHDXW\��PRUWDOLW\��DQG�WKH�WUDQVLHQFH�RI�OLIH��7KH�

SRHP
V� VSHDNHU� LV� GUDZQ� WR� WKH� QLJKWLQJDOH
V�

VRQJ��ZKLFK�VHUYHV�DV�D�FDWDO\VW�IRU�UHIOHFWLRQ�RQ�

WKH�IOHHWLQJ�QDWXUH�RI�KXPDQ�H[LVWHQFH� 

.H\�)LQGLQJV� 

���%HDXW\�DQG�0RUWDOLW\��7KH�SRHP�KLJKOLJKWV�WKH�

WHQVLRQ�EHWZHHQ� WKH� WLPHOHVV�EHDXW\�RI�DUW� �WKH�

QLJKWLQJDOH
V�VRQJ��DQG�WKH�WUDQVLHQFH�RI�KXPDQ�

OLIH� 

��� 7KH� 3RZHU� RI� ,PDJLQDWLRQ�� .HDWV
� XVH� RI�

LPDJHU\�DQG�V\PEROLVP�VKRZFDVHV�WKH�SRZHU�RI�

LPDJLQDWLRQ� WR� WUDQVFHQG� VXIIHULQJ� DQG�

PRUWDOLW\� 

��� 1DWXUH� DQG� WKH� 6XEOLPH�� 7KH� SRHP� UHIOHFWV�

.HDWV
�IDVFLQDWLRQ�ZLWK�QDWXUH�DQG�WKH�VXEOLPH��

HPSKDVL]LQJ� WKH� KXPDQ� H[SHULHQFH� ZLWKLQ� WKH�

ODUJHU�QDWXUDO�ZRUOG� 

'LVFXVVLRQ� 

7KH� DQDO\VLV� VXJJHVWV� WKDW� .HDWV
� �2GH� WR� D�

1LJKWLQJDOH�� LV� D� SRLJQDQW� H[SORUDWLRQ� RI� WKH�

KXPDQ�FRQGLWLRQ��FDSWXULQJ�WKH�FRPSOH[LWLHV�RI�

EHDXW\��PRUWDOLW\�� DQG� WKH� VHDUFK� IRU�PHDQLQJ��

7KH� SRHP
V� XVH� RI� LPDJHU\� DQG� V\PEROLVP�

FUHDWHV� D� VHQVH� RI� ORQJLQJ� DQG� QRVWDOJLD��

XQGHUVFRULQJ� WKH� KXPDQ� GHVLUH� WR� WUDQVFHQG�

VXIIHULQJ�DQG�PRUWDOLW\� 

7KH�ILQGLQJV�RI�WKLV�VWXG\�VXSSRUW�WKH�LGHD�WKDW�

.HDWV
� SRHWU\� LV� FKDUDFWHUL]HG� E\� D� GHHS�

DSSUHFLDWLRQ� IRU�EHDXW\�DQG�D�DZDUHQHVV�RI� WKH�

WUDQVLHQFH� RI� OLIH�� 7KH� SRHP
V� WKHPHV� DQG�

V\PEROLVP� FRQWLQXH� WR� UHVRQDWH� ZLWK� UHDGHUV�

WRGD\�� RIIHULQJ� LQVLJKWV� LQWR� WKH� KXPDQ�

H[SHULHQFH�DQG�WKH�SRZHU�RI�DUW�WR�FDSWXUH�DQG�

WUDQVFHQG�LW� 

,PSOLFDWLRQV� 

7KLV� VWXG\
V� UHVXOWV� KDYH� LPSOLFDWLRQV� IRU�

XQGHUVWDQGLQJ�5RPDQWLF�SRHWU\�DQG�WKH�KXPDQ�

H[SHULHQFH�� 7KH� DQDO\VLV� KLJKOLJKWV� WKH�

LPSRUWDQFH� RI� FRQVLGHULQJ� WKH� KLVWRULFDO� DQG�

FXOWXUDO�FRQWH[W�LQ�ZKLFK�.HDWV�ZURWH��DV�ZHOO�DV�

WKH�WLPHOHVV�WKHPHV�DQG�HPRWLRQV�WKDW�KLV�SRHWU\�

HYRNHV� 

/LPLWDWLRQV�DQG�)XWXUH�5HVHDUFK� 

7KLV� VWXG\
V� IRFXV� RQ� D� VLQJOH� SRHP� OLPLWV� LWV�

JHQHUDOL]DELOLW\� WR� RWKHU� ZRUNV� RI� 5RPDQWLF�

SRHWU\�� )XWXUH� UHVHDUFK� FRXOG� H[SORUH� VLPLODU�

WKHPHV� DQG� PRWLIV� LQ� .HDWV
� RWKHU� ZRUNV� RU�

H[DPLQH� WKH� LQIOXHQFH� RI� 5RPDQWLF� LGHRORJ\� RQ�

ODWHU�OLWHUDU\�PRYHPHQWV� 
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7KLV� VWXG\� KDV� SURYLGHG� D� QXDQFHG�

XQGHUVWDQGLQJ� RI� -RKQ� .HDWV
� �2GH� WR� D�

1LJKWLQJDOH���KLJKOLJKWLQJ�WKH�SRHP
V�H[SORUDWLRQ�

RI�EHDXW\��PRUWDOLW\��DQG�WKH�KXPDQ�H[SHULHQFH��

7KURXJK� D� FORVH� UHDGLQJ� RI� WKH� SRHP�� WKLV�

UHVHDUFK�KDV�VKRZQ�KRZ�.HDWV�XVHV�LPDJHU\�DQG�
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V\PEROLVP� WR� FRQYH\� WKH� WHQVLRQ� EHWZHHQ� WKH�

WLPHOHVV� EHDXW\� RI� DUW� DQG� WKH� WUDQVLHQFH� RI�

KXPDQ�OLIH�7KH�ILQGLQJV�RI�WKLV�VWXG\�XQGHUVFRUH�

WKH�VLJQLILFDQFH�RI�.HDWV
�SRHWU\�LQ�FDSWXULQJ�WKH�

FRPSOH[LWLHV�RI�KXPDQ�H[SHULHQFH�DQG�WKH�SRZHU�

RI�DUW�WR�WUDQVFHQG�VXIIHULQJ�DQG�PRUWDOLW\��$V�D�
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