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$FTXLUH�NQRZOHGJH�DVVRFLDWHG�ZLWK�PROHFXODU�ELRORJ\�DQG�LQKHULWDQFH�DW�WKH�PROHFXODU��FHOOXODU

DQG�SKHQRW\SLF� OHYHOV��$FTXLUH�NQRZOHGJH�RI� WKH�PROHFXODU�HYHQWV�RI�PLWRVLV��PHLRVLV��DQG

'1$� UHSOLFDWLRQ� DQG� LGHQWLI\�PHFKDQLVPV� DQG� SDWWHUQV� RI�0HQGHOLDQ� DQG� QRQ�0HQGHOLDQ

LQKHULWDQFH��$FTXLUH�VNLOOV�WR�VXPPDUL]H�H[SHULPHQWDO�SURFHGXUHV�IRU�WKH�DQDO\VLV�RI�'1$�DQG

JHQHWLF� FRQWHQW��&RXUVH� HPSKDVL]HV� WKH� ORJLF� RI� H[SHULPHQWDO� GHVLJQ� DQG� GDWD� DQDO\VLV�

$TXDLQWHG�ZLWK�KRZ� WKH�KHUHGLWDU\�PDWHULDO� LV� LQKHULWHG��PDSSHG��DQDO\]HG�DQG� LGHQWLILHG� �

XQGHUVWDQG�ZK\�VWXGLHV�RI�JHQHWLF�GLVHDVHV�QHHG�WR�WDNH�HQYLURQPHQWDO�IDFWRUV�DQG�WKH�YDULDWLRQ

LQ�WKH�SRSXODWLRQ�LQWR�DFFRXQW��$FTXLUH�NQRZOHGJH�WKDW�KHOSV�WR�XQGHUVWDQG�KRZ�WKH�KHUHGLWDU\

PDWHULDO�LV�LQKHULWHG��PDSSHG��DQDO\]HG�DQG�LGHQWLILHG�

&2856(�287&20(6�

8SRQ�FRPSOHWLRQ�RI�WKH�FRXUVH��WKH�VWXGHQW�ZLOO�EH�DEOH�WR�DFKLHYH�WKH�IROORZLQJ�RXWFRPHV�

6.,//6�

6ROYH�*HQHWLFV�SUREOHPV�UHODWHG�WR�0HQGHOLDQ�ODZV�RI�LQKHULWDQFH�

'LVHDVH�PDSSLQJ�E\�SHGLJUHH�

'HWHUPLQH�3XULQH�3\ULPLGLQH�FRPSOHPHQWDWLRQ�

+DQGOLQJ�RI�PLFUR�SLSHWWH�

02/(&8/$5�*(1(7,&6��%,���

&2V &RXUVH�2XWFRPHV 32V

� $FFRXQW�IRU�VWUXFWXUH��IRUPDWLRQ�DQG�IXQFWLRQ�RI�'1$��51$�DQG ���

SURWHLQV�

� 'HVFULEH�WKH�SULQFLSOHV�RI�JHQH�UHJXODWLRQ�LQ�SURNDU\RWLF�DQG ���

HXNDU\RWLF�FHOOV�

� 'HVFULEH�KRZ�SHUWXUEDWLRQV�WR�WKH�JHQRW\SH�UHVXOW�LQ�SKHQRW\SLF �

FKDQJHV�

� ,GHQWLI\�JHQHV�DQG�FHOOXODU�SURFHVVHV�WKDW�DUH�LPSOLFDWHG�LQ �

GHYHORSPHQW�

� $SSO\�IXQGDPHQWDO�SULQFLSOHV�RI�JHQHWLF�DQDO\VLV�LQ�ERWK�KDSORLG ���

DQG�GLSORLG�RUJDQLVPV�

+RXUV�3HU�:HHN�� 7RWDO�+RXUV��
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,1752'8&7,21�$1'�29(59,(:�2)�02/(&8/$5�%,2/2*<�$1'�*(1(7,&6��0ROHFXOHV�RI�OLIH�

1XFOHLF�DFLGV�DQG�DPLQR�DFLGV��6WUXFWXUH�RI�'1$�%��$�DQG�=�PRGHOV��'HQDWXUDWLRQ�DQG�PHOWLQJ�FXUYHV�

P�51$��U�51$��W�51$�VWUXFWXUHV��$QDWRP\�RI�HXNDU\RWLF�DQG�SURNDU\RWLF�JHQRPHV��'LIIHUHQW�PRGHV

RI�'1$�UHSOLFDWLRQ���FRQVHUYDWLYH��VHPL�FRQVHUYDWLYH��GLVSHUVLYH��'� ORRS��UROOLQJ�FLUFOH�� ,QKLELWRUV�RI

'1$�UHSOLFDWLRQ���WHORPHUHV��WUDQVFULSWLRQ�DSSDUDWXV��0HFKDQLVP�RI�WUDQVFULSWLRQ�LQ�SURNDU\RWHV�DQG

HXNDU\RWHV��51$�SRO\PHUDVHV�DQG�SURWHLQV�LQYROYHG�LQ�WUDQVFULSWLRQ��,QKLELWRUV�RI�WUDQVFULSWLRQ��3RVW

WUDQVFULSWLRQDO�PRGLILFDWLRQV�

81,7���,, /��

75$16/$7,21�$1'�3267�75$16/$7,21$/�02',),&$7,21�� 7KH� JHQHWLF� FRGH� DQG�:REEOH

K\SRWKHVLV��*HQHWLF� UHFRPELQDWLRQ� EHWZHHQ� KRPRORJRXV�'1$� VHTXHQFHV��*HQH� H[SUHVVLRQ� LQ

SURNDU\RWHV��51$�SRO\PHUDVHV�DQG�SURWHLQV�LQYROYHG�LQ�WUDQVFULSWLRQ��3URWHLQ�V\QWKHVLV�LQ�SURNDU\RWHV

DQG�HXNDU\RWHV��,QKLELWRUV�RI�WUDQVFULSWLRQ��3RVW�WUDQVODWLRQ�PRGLILFDWLRQV�

81,7���,,, /��

3+<6,&$/�%$6,6�2)�+(5(',7<�$1'�0(1'(/,$1�9,(:��+LVWRULFDO� SHUVSHFWLYHV� RI� JHQHWLFV�

0HQGHOLDQ� ODZV�%DVLF� ODZV�RI� LQKHULWDQFH� ��PRQRK\EULG�� GLK\EULG� DQG� WULK\EULG� FURVV�� SULQFLSOHV� RI

VHJUHJDWLRQ�� LQGHSHQGHQW� DVVRUWPHQW��'RPLQDQFH� UHODWLRQV� DQG�PXOWLSOH� DOOHOHV��0RGLILFDWLRQ� RI

0HQGHO¶V�UDWLRV�GXH�WR�JHQH�LQWHUDFWLRQV��0XOWLSOH�DOOHOHV�DQG�OHWKDOLW\���PXOWLSOH�IDFWRUV�RI�LQKHULWDQFH�

SDUDOOHO� EHKDYLRU� RI� DXWRVRPDO� JHQHV�DQG� FKURPRVRPHV�� OHWKDO� DOOHOHV�� WZR�SRLQW�� WKUHH�SRLQW� WHVW

FURVVHV�DQG�JHQH�PDSSLQJ��3UREDELOLW\�RI�0HQGHOLDQ�LQKHULWDQFH�

81,7���,9 /��

*(1(7,&�0$7(5,$/��25*$1,=$7,21�$1'�087$7,21�� ,GHQWLILFDWLRQ� RI� WKH� JHQHWLF�PDWHULDO�

&ODVVLFDO�H[SHULPHQWV���+HUVKH\�&KDVH��$YHU\±0DF/HRG±0F&DUW\�DQG�0HVHOVRQ�6WDKO��3DFNLQJ�DQG

RUJDQL]DWLRQ�RI�JHQHWLF�PDWHULDO�LQ�SURNDU\RWHV�DQG�HXNDU\RWHV��&KURPRVRPH�PRUSKRORJ\��&ODVVLILFDWLRQ

DQG�NDU\RW\SLQJ��6SHFLDO�FKURPRVRPHV��&RQMXJDWLRQ��7UDQVIRUPDWLRQ�DQG�WUDQVGXFWLRQ��3KDJHV�DQG

WKHLU�OLIH�F\FOHV���OLQNDJH��FURVVLQJ�RYHU�DQG�UHFRPELQDWLRQ��UHWURYLUXVHV��PXWDWLRQ�DQG�GLIIHUHQW�W\SH�RI

PXWDWLRQ�

81,7���9 /��

6(48(1&,1*�7(&+12/2*,(6�$1'�$'9$1&(0(17�,1�6(48(1&,1*�7(&+12/2*,(6��'1$

VHTXHQFLQJ��)LUVW�JHQHUDWLRQ�VHTXHQFHUV��'UDZEDFNV�RI�ILUVW�JHQHUDWLRQ�VHTXHQFHUV��1H[W�JHQHUDWLRQ

VHTXHQFHUV�DQG�LWV�W\SHV�
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�� ([SHULPHQWV�LQ�DFFXUDF\�DQG�SUHFLVLRQ��SLSHWWLQJ�ZHLJKLQJ�EDODQFH��S+�PHWHU��

�� ,VRODWLRQ�DQ�DQDO\VLV�RI�QXFOHLF�DFLGV�E\�DJDURVH�JHO�HOHFWURSKRUHVLV�

�� .DU\RW\SLQJ�� DQG�*�DQG�&� �EDQGLQJ�RI�� FKURPRVRPHV�XVLQJ� �QRUPDO�DQG�FDQFHURXV
FHOO�OLQHV�RI� �KXPDQV�RU�SODQWV��

�� 'HVLJQLQJ�RI�SULPHUV� IRU�3&5�

�� 3UHSDUDWLRQ�RI�VDPSOH�DQG�LGHQWLILFDWLRQ�RI�YDULRXV�VWDJHV�RI�PLWRVLV�DQG�PHLRVLV�

�� 'LVVHFWLRQ�DQG�PRXQWLQJ�RI�VDOLYDU\�JODQGV�DQG�LPDJLQDO�GLVFV�RI�'URVRSKLOD�

�� ,VRODWLRQ�RI�QXFOHXV��PLWRFKRQGULD�DQG�FKORURSODVWV�E\�FHQWULIXJDWLRQ�

�� 0DPPDOLDQ�FHOO��FXOWXULQJ�DQG�YLDELOLW\��WHVWLQJ�E\�077���/'+�DQG�WU\SDQ��EOXH��H[FOXVLRQ�
DVVD\�

�� 6SOLWWLQJ�DQG�FU\RSUHVHUYDWLRQ�RI�PDPPDOLDQ�FHOOV�

��� &HOO�FRXQWLQJ�E\�+DHPRF\WRPHWHU�

��� 3DVVDJLQJ�RI�FHOOV�IRU�IXUWKHU�FXOWXULQJ�RI�FHOOV�LQ�YLWUR�

��� 'LIIHUHQWLDO�FHOO�FRXQW�E\�VWDLQLQJ�WR�GLIIHUHQWLDWH�EHWZHHQ�FHOO�W\SHV�

7(;7�%22.6�

�� 3�.��*XSWD��³*HQHWLFV´���UG�HGLWLRQ��5DVWRJL�3XEOLFDWLRQV�������

�� (��-��*DUGQHU��0�-��6LPPRQV�DQG�'��3��6QXVWDG��³3ULQFLSOHV�RI�*HQHWLFV´���WK�HGLWLRQ��:LOH\
,QGLD�������

�� 7��$��%URZQ��³*HQRPHV��´���QG�(GLWLRQ��*DUODQG�6FLHQFH�������

�� '��)UHLIHOGHU��³0ROHFXODU�%LRORJ\´���QG�HGLWLRQ��1DURVD�3XEOLVKLQJ�+RPH������

�� &KDQQDUD\DSSD��³0ROHFXODU�%LRWHFKQRORJ\��3ULQFLSOHV�DQG�3UDFWLFHV´���VW�HGLWLRQ�
8QLYHUVLWLHV�3UHVV�������

5()(5(1&(�%22.6�

�� -DPHV�'��:DWVRQ��7DQLD�$��%DNHU��6WHSKHQ�3��%HOO��$OH[DQGHU�*DQQ��0LFKDHO�/HYLQH�
5LFKDUG�/RVLFN��³0ROHFXODU�%LRORJ\�RI�WKH�*HQH´���WK�HGLWLRQ��&6+/�3UHVV�������

�� 0�:��6WULFNEHUJHU��³*HQHWLFV´���UG�HGLWLRQ��3UHQWLFH�+DOO�RI�,QGLD�3XEOLFDWLRQV�������

�� +�/RGLVK��$��%HUN��6�/��=LSXUVN\��3��0DWVXGDLUD��'��%DOWLPRUH�DQG�-��'DUQHOO��³0ROHFXODU
&HOO�%LRORJ\´���WK�HGLWLRQ��:�+��)UHHPDQ�	�&RPSDQ\�������


