
WĂŐĞ�ϯϬ ŽĨ�ϰϳ

0�$���3V\FKRORJ\���UG�6HPHVWHU
&RXUVH�1R��36<�����'&(

&RXUVH�1DPH��%HKDYLRXU�0RGLILFDWLRQ
7RWDO�&UHGLWV� ��

7HDFKLQJ�+RXUV  ���
7XWRULDO�+RXUV� ���

^1RWH��(DFK�8QLW�&DUU\���&UHGLW�9DOXH�ZLWK����+RXUV�7HDFKLQJ�	���+RXUV�7XWRULDO`

2EMHFWLYHV�
x 7R�LPSDUW�NQRZOHGJH�DQG�GHYHORS�VNLOOV�QHHGHG�IRU�$SSO\LQJ�EHKDYLRU�PRGLILFDWLRQ�WHFKQLTXHV�

x 7R�LPSDUW�NQRZOHGJH�DQG�GHYHORS�VNLOOV�WRZDUGV�VHOI�GHYHORSPHQW�

8QLW�,
,QWURGXFWLRQ� WR� %HKDYLRXU� 0RGLILFDWLRQ�� /HDUQLQJ� 7KHRU\� )RXQGDWLRQ� RI� %HKDYLRXU�
0RGLILFDWLRQ��0HULWV�DQG�/LPLWDWLRQV�RI�%HKDYLRUDO�$SSURDFK��&RJQLWLYH�%HKDYLRUDO�3HUVSHFWLYH�
RI�%HKDYLRXU�0RGLILFDWLRQ�

8QLW�,,
5HOD[DWLRQ� 7HFKQLTXHV�� -DFREVRQ¶V� 3URJUHVVLYH� 0XVFXODU� 5HOD[DWLRQ�� 0HGLWDWLRQ�� <RJD�
6\VWHPDWLF� 'HVHQVLWL]DWLRQ�� %DVLF� 3ULQFLSOHV�� &RQVWUXFWLRQ� RI� +LHUDUFK\�� 6FHQH� 3UHVHQWDWLRQ�
$VVHUWLYH�7UDLQLQJ��0HWKRG�RI�$VVHUWLYH�7UDLQLQJ��7KHRU\�RI�$VVHUWLYH�7UDLQLQJ�

8QLW�,,,
0RGHOLQJ� 3URFHGXUHV�� $FTXLVLWLRQ� 	� )DFLOLWDWLRQ� RI� 1HZ� EHKDYLRU� 3DWWHUQ� E\� 0RGHOLQJ��
*UDGXDWHG�0RGHOLQJ��3DUWLFLSDQW�0RGHOLQJ�DQG�&RQWDFW�'HVHQVLWL]DWLRQ�
&RQWLQJHQF\�0DQDJHPHQW� 3URFHGXUHV�� WKH�5ROH� RI�5HLQIRUFHPHQW� LQ� WKH� � � /HDUQLQJ� RI� 6RFLDO�
%HKDYLRUV��6KDSLQJ��7LPH�2XW�3URFHGXUHV�DQG�7RNHQ�(FRQRP\�

5HDGLQJ
�@�� 0LOWHQEHUJHU�� 5�� *�� �������� %HKDYLRU� 0RGLILFDWLRQ�� SULQFLSOHV� DQG� 3URFHGXUHV����� HG���� %HOPRQW�

86$�7KRPVRQ�:DGVZRUWK�
�@��3DVFDOH��*�/�� 	 6XWWHOO��%�-���������7KH�%HQGHU�*HVWDOW�7HVW��4XDQWLILFDWLRQ�DQG�9DOLGLW\�IRU�$GXOWV��

1HZ�<RUN��*UXQH 	�6WUDWWRQ
�@��5LPP��'�&��	�0DVWHUV�� -�&�� �������%HKDYLRXU�7KHUDS\��7HFKQLTXHV�DQG�(PSLULFDO�)LQGLQJV� 1HZ�

<RUN��-RKQ�:LOH\ 	�6RQV�
�@�� 6ZDPLQDWKDQ�� 9�'�� 	 .DOLDSSDQ�� .�9�� �������3V\FKRORJ\ IRU� (IIHFWLYH� /LYLQJ� %HKDYLRXU�
0RGLILFDWLRQ��*XLGDQFH��&RXQVHOOLQJ�DQG�<RJD��&KHQQDL��0DGUDV



WĂŐĞ�ϯϭ ŽĨ�ϰϳ

0�$��3V\FKRORJ\���UG�6HPHVWHU
&RXUVH�1R��36<�����'&(

&RXUVH�1DPH��+HDOWK�3V\FKRORJ\
7RWDO�&UHGLWV� ��

7HDFKLQJ�+RXUV� ���
7XWRULDO�+RXUV� ��

^1RWH��(DFK�8QLW�&DUU\���&UHGLW�9DOXH�ZLWK����+RXUV�7HDFKLQJ�	���+RXUV 7XWRULDO`

2EMHFWLYHV�

x 7KLV� FRXUVH� ZLOO� H[SDQG� RQH¶V� NQRZOHGJH� RI� WKH� LPSRUWDQFH� DQG� VLJQLILFDQFH� RI� SV\FKRORJ\� LQ� KHDOWK�� LOOQHVVHV� DQG� FKURQLF�
FRQGLWLRQV�

x 7R�KLJKOLJKW�WKH�UROH�RI�VRFLDO��SV\FKRORJLFDO�DQG�EHKDYLRUDO�ULVN�IDFWRUV�LQ�KHDOWK�SURPRWLRQ�DQG�GLVHDVH�SUHYHQWLRQ�

x 7R�LQWURGXFH�WKH�VWXGHQWV�WR�W\SHV�RI�VWUHVVRUV��WKHLU�FRQVHTXHQFHV��FRJQLWLYH�EHKDYLRUDO�LQWHUYHQWLRQV�IRU�PDQDJLQJ�VWUHVV�

8QLW�,
,QWURGXFWLRQ�� 0HDQLQJ� DQG� VFRSH� RI� KHDOWK� SV\FKRORJ\� 0RGHOV� RI� +HDOWK� 3V\FKRORJ\�� %LR�
SV\FKRVRFLDO� PRGHO�� +HDOWK� EHOLHI� PRGHO�� 6WDJHV� RI� FKDQJH� PRGHO�� 3URWHFWLRQ� PRWLYDWLRQ� WKHRU\��
7KHRU\�RI�SODQQHG�EHKDYLRU�DQG�7KHRU\�RI�UHDVRQHG�DFWLRQ�

8QLW�,,
3HUVRQDOLW\�IDFWRUV�OHDGLQJ�WR�JRRG�KHDOWK��2SWLPLVP��([WUDYHUVLRQ��&RQVFLHQWLRXVQHVV��,QWHUQDO�ORFXV�
RI� FRQWURO�+DUGLQHVV� 3HUVRQDOLW\� IDFWRUV� OHDGLQJ� WR� XQKHDOWK\� EHKDYLRXUV�� 1HXURWLFLVP�1HJDWLYH�
$IIHFW��7\SH�$�EHKDYLRXU��+RVWLOLW\� +HDOWK� HQKDQFLQJ�EHKDYLRXUV��([HUFLVH��ZHLJKW� FRQWURO� +HDOWK�
FRPSURPLVLQJ�EHKDYLRXUV� 6XEVWDQFH�DEXVH��6PRNLQJ�

8QLW�,,,�
6WUHVV�DQG�LWV�SK\VLFDO�FRQVHTXHQFHV��0DLQ�VRXUFHV�RI�VWUHVV��0HDVXUHPHQW�RI�VWUHVV�
6WUDWHJLHV�IRU�FRSLQJ�ZLWK�VWUHVV��3UREOHP�IRFXVHG�DQG�(PRWLRQ�IRFXVHG
&DUGLRYDVFXODU�GLVRUGHUV��&DQFHU�DQG�'LDEHWHV�
+HDOWK�EHKDYLRXU PRGLILFDWLRQ��6HOI�REVHUYDWLRQ�DQG�VHOI�PRQLWRULQJ�

5HDGLQJV
�@��$EQDO��)�,����������+HDOWK�3V\FKRORJLFDO�3HUVSHFWLYH��7KRXVDQG�2DNV��6DJH�
�@��%LVKRS��*�'����������+HDOWK�3V\FKRORJ\��,QWHJUDWLQJ�0LQG�DQG�%RG\��%RVWRQ��$OO\Q�DQG�%DFRQ�
�@�� %UDQQDQ�� /�� 	 )HLVW�� -�� ��������+HDOWK� 3V\FKRORJ\�� $Q� ,QWURGXFWLRQ� WR� %HKDYLRXU DQG� +HDOWK�� &DOLIRUQLD�� 3DFLILF�
*URRYH��%URRNV�&ROH�
�@��%URRJH� $�.�� 	 /LHZHOO\Q��6����������+HDOWK�3V\FKRORJ\��/RQGRQ��&KDSPDQ�	�+DOO�
�@��)ULHGPDQ��'�0���������+HDOWK�3V\FKRORJ\��1HZ�<RUN��3UHQWLFH�+DOO�
�@��*DWHFKHO��5�-���%DXP��$�� 	 .UDQW]��'�6���������$Q�,QWURGXFWLRQ�WR�+HDOWK�3V\FKRORJ\��1HZ�<RUN��0F*UDZ�+LOO�
�@��0LVUD��*���(G��� ��������3V\FKRORJLFDO�3HUVSHFWLYH�RQ�6WUHVV�DQG�+HDOWK��1HZ�'HOKL��&RQFHSW 3XEOLVKLQJ�&RPSDQ\�
�@��2JGHQ��-����������+HDOWK�3V\FKRORJ\��$�7H[W�ERRN��%XFNLQJKDP��2SHQ�8QLYHUVLW\�3UHVV�
�@��6DUDILQR��(�3����������+HDOWK�3V\FKRORJ\��%LR�3V\FKRORJLFDO�,QWHUDFWLRQV��1HZ�<RUN� :LOH\�
��@��6DQGHUVRQ��&�$����������+HDOWK�3V\FKRORJ\� 1HZ�<RUN��-RKQ�:LOH\�	�6RQV�,QF�



WĂŐĞ�ϯϮ ŽĨ�ϰϳ

0�$���3V\FKRORJ\���UG�6HPHVWHU
&RXUVH�1R��36<�����'&(

&RXUVH�1DPH��+XPDQ�5HVRXUFH�0DQDJHPHQW
7RWDO�&UHGLWV� ��

7HDFKLQJ�+RXUV  ���
7XWRULDO�+RXUV� ��

^1RWH��(DFK�8QLW�&DUU\���&UHGLW�9DOXH�ZLWK����+RXUV�7HDFKLQJ�	���+RXUV 7XWRULDO`

2EMHFWLYH
x 7R�WHDFK�WKH�EDVLF�SULQFLSOHV�RI�VWUDWHJLF�KXPDQ�UHVRXUFH�PDQDJHPHQW
x 7R�JLYH�VWXGHQWV�EDVLF�LGHD�RI�KRZ�DQ�RUJDQL]DWLRQ�DFTXLUHV��UHZDUGV��PRWLYDWHV��XVHV��DQG�

JHQHUDOO\�PDQDJHV�LWV�SHRSOH�HIIHFWLYHO\��

8QLW�,
+XPDQ� UHVRXUFH�PDQDJHPHQW��&RQFHSW�� QDWXUH� DQG� ,PSRUWDQFH� DQG�FXUUHQW� VFHQDULR�RI�KXPDQ�
UHVRXUFH� PDQDJHPHQW� +50� SROLFLHV�� DFWLYLWLHV� DQG� IXQFWLRQV�� 5ROH� RI� PDQDJHUV� LQ�
RUJDQL]DWLRQV��,PSRUWDQFH�DQG�YDOXH�RI�WKH�KXPDQ�UHODWLRQV�LQ�WKH�RUJDQL]DWLRQV�

8QLW�,,
,QGLYLGXDO�GLIIHUHQFHV�LQ�RUJDQL]DWLRQ��VHOI�FRQFHSW��SHUVRQDOLW\�WUDLWV��DELOLWLHV��SHUVRQDO�YDOXHV��
'HFLVLRQ� PDNLQJ� LQ� RUJDQL]DWLRQV�� SURFHVV� DQG� WKHRULHV� RI� GHFLVLRQ� PDNLQJ�� WHFKQLTXHV� RI�
GHFLVLRQ�PDNLQJ��(WKLFDO�EHKDYLRXU�LQ�WKH�ZRUN�SODFH�DQG�PRUDO�SULQFLSOHV�IRU�JOREDO�PDQDJHUV

8QLW�,,,
2UJDQL]DWLRQDO� VWUXFWXUH�� OHYHOV� RI� RUJDQL]DWLRQ�� LPSRUWDQFH� RI� KLHUDUFK\� LQ� RUJDQL]DWLRQV��
2UJDQL]DWLRQDO�FXOWXUH��&RQFHSW��&RQWHQW�	�(OHPHQWV RI�RUJDQLVDWLRQDO�FXOWXUH��
3HUIRUPDQFH�DSSUDLVDOV��7\SHV�RI�FRQIOLFW�DQG�WKHLU�PDQDJHPHQW�LQ�RUJDQL]DWLRQV�

5HDGLQJV
�@��*UHHQEHUJ�-��	�%DURQ� 5� $� �������%HKDYLRXU�LQ�RUJDQL]DWLRQV��3HDUVRQ�HGXFDWLRQ
�@� 6LQJK� 1� �������2UJDQL]DWLRQDO�EHKDYLRXU�FRQFHSWV��WKHRULHV�	�SUDFWLFHV��1HZ�'HOKL��'HHS�	�'HHS�
3XEOLFDWLRQV�
�@��5REELQV� 6��3����������2UJDQLVDWLRQDO�%HKDYLRXU��1HZ�'HOKL��3UHQWLFH�+DOO�RI�,QGLD�
�@��0XOOLQV� 0�-� ��������0DQDJHPHQW�DQG�RUJDQL]DWLRQDO�EHKDYLRXU��3HDUVRQ�HGXFDWLRQ



WĂŐĞ�ϯϯ ŽĨ�ϰϳ

0�$���3V\FKRORJ\���UG�6HPHVWHU
&RXUVH�&RGH��36<�����'&(�

&RXUVH�1DPH��3RVLWLYH�3V\FKRORJ\
7RWDO�&UHGLWV� ��

7HDFKLQJ�+RXUV� ���
7XWRULDO�+RXUV� ��

^1RWH��(DFK�8QLW�&DUU\���&UHGLW�9DOXH�ZLWK����+RXUV�7HDFKLQJ�	���+RXUV 7XWRULDO`

2EMHFWLYHV�
x 7R�SURYLGH�LQIRUPDWLRQ�DERXW�VXEMHFW�PDWWHU�RI�SRVLWLYH�3V\FKRORJ\

x 7R�SURYLGH�FRQFHSWXDO�DVSHFWV�RI�SRVLWLYH�SV\FKRORJ\�

81,7�,�
3RVLWLYH� SV\FKRORJ\�� &RQFHSW�� $VVXPSWLRQV� DQG� *RDOV�� (DVWHUQ� DQG� ZHVWHUQ� SHUVSHFWLYHV� RQ�
SRVLWLYH�SV\FKRORJ\� &ODVVLILFDWLRQV�DQG�0HDVXUHV�RI�+XPDQ�6WUHQJWKV�DQG�3RVLWLYH�RXWFRPHV��
5HODWLRQVKLS� RI� SRVLWLYH� SV\FKRORJ\� ZLWK� RWKHU� EUDQFKHV� RI� SV\FKRORJ\�� � +HDOWK� 3V\FKRORJ\��
&OLQLFDO�3V\FKRORJ\��'HYHORSPHQW�3V\FKRORJ\�

81,7�,,
:HOOEHLQJ�� FRQFHSW�� W\SHV�� 0HDVXULQJ� VXEMHFWLYH� :HOOEHLQJ�� GHWHUPLQDQWV� RI� ZHOOEHLQJ
+DSSLQHVV��+HGRQLF�+DSSLQHVV��(XGHPRQLF�+DSSLQHVV��*HQGHU�DQG�+DSSLQHVV��3RVLWLYH�PRRGV�
DQG�%HKDYLRXU��,QGLYLGXDOLVWLF�DQG�&ROOHFWLYLVW�VW\OH�RI�+DSSLQHVV�

81,7�,,,
(PSDWK\�� DOWUXLVP�� JUDWLWXGH�� )RUJLYHQHVV�� $WWDFKPHQW�� /RYH�� :LVGRP�� RSWLPLVP� DQG� KRSH��
(PRWLRQ� IRFXVHG� FRSLQJ�� HPRWLRQDO� LQWHOOLJHQFH�� 5HVHDUFK� DQG� IXWXUH� LQ� SRVLWLYH� SV\FKRORJ\��
DSSOLFDWLRQV�LQ�FRPPXQLW\�OLIH�

5HDGLQJV
�@�� 6HOLJPDQ��0�(�3��	�&VLNV]HQWPLKDO\L��0�� �������� 3RVLWLYH� SV\FKRORJ\��$Q� LQWURGXFWLRQ��$PHULFDQ�
3V\FKRORJLVW����������������
�@��6Q\GHU��&�5��DQG�/RSH]��6�-���������3RVLWLYH�3V\FKRORJ\�,QGLD��6DJH�
�@��&DUU��$����������3RVLWLYH�3V\FKRORJ\�D�VFLHQFH�RI�KDSSLQHVV�DQG�KXPDQ VWUHQJWKV��1<��%5�3XEOLVKHUV



WĂŐĞ�ϯϰ ŽĨ�ϰϳ

0�$���3V\FKRORJ\���UG�6HPHVWHU
&RXUVH�&RGH��36<�����'&(

&RXUVH�1DPH��3V\FKR�GLDJQRVWLFV�DQG�,QWHUYHQWLRQV

7RWDO�&UHGLWV� ��
7HDFKLQJ�+RXUV  ���
7XWRULDO�+RXUV� ���

^1RWH��(DFK�8QLW�&DUU\���&UHGLW�9DOXH�ZLWK����+RXUV�7HDFKLQJ�	���+RXUV 7XWRULDO`

2EMHFWLYHV�
x 7KLV�FRXUVH�KDV�EHHQ�GHVLJQHG�IRU�VWXGHQWV�WR�XQGHUVWDQG�WKRURXJKO\�WKH�EDVLF�FRQFHSWV�RI�3V\FKR�GLDJQRVWLFV�

DQG�,QWHUYHQWLRQV�

x 7R�PDNH�WKH�VWXGHQWV�DZDUH�RI�WKH�XVH�RI�3V\FKRORJLFDO�7HVWV�IRU 3V\FKR�GLDJQRVWLF�3XUSRVH�

x 7R�KHOS�VWXGHQWV�GHYHORS�DQ�XQGHUVWDQGLQJ�RI�YDULRXV�LQWHUYHQWLRQDO�PRGHOV�LQ�3V\FKRORJ\�DQG�KRZ�WKH\�DUH�
WDLORUHG�WR�IRVWHU�KHDOWK�DWWLWXGHV��EHKDYLRUV�DQG�HPRWLRQV�EHVLGHV�WUHDWLQJ�FOLHQWV�ZLWK�0HQWDO�'LVRUGHUV�

8QLW�,
3V\FKR�GLDJQRVWLFV� DQG� ,QWHUYHQWLRQV�� &OLQLFDO� ,QWHUYLHZ�� &DVH� +LVWRU\�� 0HQWDO� 6WDWXV�
([DPLQDWLRQ��&OLQLFDO�-XGJPHQW��'HFLVLRQ�0DNLQJ�DQG�'LDJQRVLV��0RGHOV�RI�,QWHUYHQWLRQ��%LR�
SV\FKRVRFLDO�0RGHO� �%36�0RGHO��DQG� ,QWHUQDWLRQDO�&ODVVLILFDWLRQ�RI�)XQFWLRQLQJ��'LVDELOLW\�	�
+HDOWK��,&)�0RGHO��

8QLW�,,
3V\FKR�GLDJQRVWLF�$VVHVVPHQWV� 5RUVFKDFK� ,QN� %ORW� 7HVW�� 7KHPDWLF�$SSHUFHSWLRQ� 7HVW�� &KLOG�
$SSHUFHSWLRQ�7HVW��&$7���1HR�3HUVRQDOLW\�,QYHQWRU\�DQG�/XULD¶V�1HXUR�SV\FKRORJLFDO�7HVW�

8QLW�,,,
3V\FKR�GLDJQRVWLF� ,QWHUYHQWLRQV� &RXQVHOOLQJ� �9RFDWLRQDO�� 5HKDELOLWDWLRQ�� 0DULWDO�� 3UREOHP�
6ROYLQJ� DQG�*URXS�&RXQVHOOLQJ���1HXUR�OLQJXLVWLF� 3V\FKRWKHUDS\� �1/3��� &RJQLWLYH�%HKDYLRXU�
7KHUDS\��&%7���:+2¶V�/LIH�6NLOOV�7UDLQLQJ��/67��DQG�1HXUR�ELRIHHGEDFN�7UDLQLQJ�

5HDGLQJV
�@�� %ODFNZHOO� *�0��� )RRW� +�� 	� *LOPRU� 5� �������6RFLDO� 3V\FKRORJ\�� 3UDFWLFDO PDQXDO� /RQGRQ��
/DYHQKDP�3UHVV�
�@��&KDPDOD��6��	�0RUWLVV� 3�'� �������:RUNLQJ� WRJHWKHU� IRU� ODQG�FDUH��*URXS PDQDJHPHQW� VNLOOV�DQG�
VWUDWHJLHV� %ULVEDLQ� $XVWULOLDQ�$FDGHP\�SUHVV�
�@�� &KDWWHUMHH�� 1�1��������0DQDJHPHQW� RI� 3HUVRQQHO� LQ� ,QGLDQ� HQWHUSULVHV� &RQFHSWV� �3UDFWLFHV� 	�
(PHUJLQJ�WUHQG� &DOFXWWD��DOOLHG
�@��&URSKHO\� $�+�������� /LIHORQJ HGXFDWLRQ��$ SV\FKRORJLFDO�DQDO\VLV� 2[IRUG� 3HUJDPRQ�3UHVV�
�@��)LQH� *�$��	�6DQGVWRUP� .�/� �������.QRZLQJ�&KLOGUHQ� 7KRXVDQG�2DNV� 6DJH�
�@�� +HDGOH\ �������$GXOWV� DQG� WKHLU 3DUHQWV� LQ� )DPLO\� 7KHUDS\� $� QHZ� 'LUHFWLRQ� LQ� WUHDWPHQW� 1<��
SOHQXP�3UHVV�



WĂŐĞ�ϰϭ ŽĨ�ϰϳ

0�$���3V\FKRORJ\���WK 6HPHVWHU
&RXUVH�1R��36<�����'&(

&RXUVH�1DPH��'LVDELOLW\�5HKDELOLWDWLRQ�DQG�LWV�/HJLVODWLRQV

7RWDO�&UHGLWV� ��
7HDFKLQJ�+RXUV� ���
7XWRULDO�+RXUV� ��

^1RWH��(DFK�8QLW�&DUU\���&UHGLW�9DOXH�ZLWK����+RXUV�7HDFKLQJ�	���+RXUV 7XWRULDO`

2EMHFWLYHV�
x 'HPRQVWUDWH�WKH�DZDUHQHVV�RQ�LPSRUWDQW�FRQFHSWV�RI�'LVDELOLW\�5HKDELOLWDWLRQ
x 7R�XQGHUVWDQG�WKRURXJKO\�KRZ�$SSOLHG�%HKDYLRU�$QDO\VLV�FDQ�EH�XVHG�IRU�WKH�HQKDQFHPHQW�RI�

6NLOOV�LQ�3HUVRQV�ZLWK�'LVDELOLWLHV�
x 7R�XQGHUVWDQG�WKRURXJKO\�WKH�'LVDELOLW\�$FWV�	�/HJLVODWLRQV�LQ�-	.�DQG�,QGLD�

8QLW�,
'LVDELOLW\� &RQFHSWV� DQG� 5HKDELOLWDWLRQ� 3URFHVV� (DUO\� ,GHQWLILFDWLRQ�� (DUO\� ,QWHUYHQWLRQ�
3UHYHQWLRQ�RI�'LVDELOLWLHV��3UH�QDWDO��3HUL�QDWDO�DQG�3RVW�QDWDO�&DXVHV�RI 'LVDELOLWLHV��&RQWH[WV��
WKH�UROH�RI�)DPLO\��6RFLHW\��*RYW��2UJDQL]DWLRQV��1*2V�	�,1*2�LQ�WKH�(GXFDWLRQ��7UDLQLQJ�DQG�
5HKDELOLWDWLRQ�3URFHVV�ZLWK�6SHFLDO�HPSKDVLV�RQ�3Z'V�RI�-	.�

8QLW�,,
$SSOLHG� %HKDYLRXUDO� 6WUDWHJLHV� &RQFHSW� RI� $SSOLHG� %HKDYLRXU� $QDO\VLV� �$%$�� DQG� $%&�
0RGHO�� 7HFKQLTXHV� XVHG� LQ� $%$�� 7DVN� $QDO\VLV�� &KDQQLQJ�� 3URPSWLQJ�� )DGLQJ�� 6KDSLQJ��
5HLQIRUFHPHQW��'LIIHUHQWLDO�5HLQIRUFHPHQW��9LGHR�0RGHOOLQJ�DQG�*HQHUDOL]DWLRQ��$SSOLFDWLRQ�RI�
3RVLWLYH�%HKDYLRXUDO�6XSSRUW �3%6��

8QLW�,,,
'LVDELOLW\�$FWV�DQG�/HJLVODWLRQV�LQ�,QGLD� -	.�3Z'V�$FW�RI�������,QGLDQ�3Z'V�$FW�RI������DQG�
LWV�DPHQGPHQWV��1DWLRQDO�7UXVW�$FW�RI�������5HKDELOLWDWLRQ�&RXQFLO�RI�,QGLD��5&,��$FW�RI�������
$SSOLFDWLRQ�RI�81&53'�JXLGHOLQHV�LQ�,QGLDQ�6WDWHV�

5HDGLQJV
�@��+DQGERRN�RI�'HYHORSPHQWDO�DQG�3K\VLFDO�'LVDELOLWLHV��3HUJDPRQ�3UHVV��1HZ�<RUN����9LQFHQW�%��9DQ�+DVVHOW��3��6��6WUDLQ��	�
0��+HUVHQ��������
�@��3HUVRQV�ZLWK�'LVDELOLWLHV�LQ�6RFLHW\��-RVH�0XULFNDQ�	�*HRUJHNXWW\���������.HUDOD�)HGHUDWLRQ�RI���WKH�%OLQG��7ULYDQGUXP��
�@��&XOWXUH��6RFLDOL]DWLRQ�DQG�KXPDQ�GHYHORSPHQW��6DUDVZDWKL��7�6����������6DJH�SXEOLFDWLRQV��1HZ���'HOKL�
�@��5REHUW�*��)UDQN�7LPRWK\�5��(OOLRWW���������+DQGERRN�RI�5HKDELOLWDWLRQ�3V\FKRORJ\��$3$�����:DVKLQJWRQ�
�@��,QGLDQ�6RFLDO�3UREOHPV��9RO���	����0DGDQ�*�5���������$OOLHG�3XEOLVKHUV�3YW��/WG�����1HZ�'HOKL�
�@��)DPLO\�7KHRULHV±$Q�,QWURGXFWLRQ��.OHLQ��'�0��	�:KLWH��-�0����������6DJH�3XEOLFDWLRQV��1HZ�'HOKL��
�@��0HQWDO�+HDOWK�RI�,QGLDQ�&KLOGUHQ��.DSXU����������6DJH�SXEOLFDWLRQV��1HZ�'HOKL�
�@��1DRPL�'DOH��������:RUNLQJ�ZLWK�IDPLOLHV�RI�FKLOGUHQ�ZLWK�VSHFLDO�QHHGV�SDUWQHUVKLS�DQG�SUDFWLFH��5RXWOHGJH�/RQGRQ�1HZ�
<RUN�



WĂŐĞ�ϰϮ ŽĨ�ϰϳ

0�$���3V\FKRORJ\���WK 6HPHVWHU
&RXUVH�1R��36<������'&(

&RXUVH�1DPH��&RQVXPHU�%HKDYLRXU�	�0DUNHWLQJ�3V\FKRORJ\

7RWDO�&UHGLWV� ��
7HDFKLQJ�+RXUV ���
7XWRULDO�+RXUV� ��

^1RWH��(DFK�8QLW�&DUU\���&UHGLW�9DOXH�ZLWK����+RXUV�7HDFKLQJ�	���+RXUV 7XWRULDO`

8QLW�,
&RQVXPHU� %HKDYLRXU�� GHILQLWLRQ�� KLVWRU\� DQG� DSSOLFDWLRQ� RI� &RQVXPHU� EHKDYLRXU��
LQWHUGLVFLSOLQDU\�QDWXUH�RI�FRQVXPHU�EHKDYLRXU��SHUVRQDO�DQG�HQYLURQPHQWDO�IDFWRUV� LQIOXHQFLQJ�
FRQVXPHU� EHKDYLRXU�� IXQFWLRQDO� FRPSRQHQWV� RI� FRQVXPHU� DWWLWXGH�� $72� PRGHO� DQG� SURGXFW�
FKRLFH�

8QLW�,,
0RGHOV��&XUUHQW�PRGHOV� RI� FRQVXPHU� EHKDYLRXU��0DUNHWLQJ� DQDO\VLV��PDUNHWLQJ� VHJPHQWDWLRQ��
0DUNHWHU¶V�UROH�LQ�FXVWRPHU�VDWLVIDFWLRQ�DQG�GLVVDWLVIDFWLRQ��0DUNHWLQJ�ZLWK�HPSKDVLV�RQ EX\LQJ�
SDWWHUQV��)DPLO\�EX\LQJ�LQIOXHQFHV��IDPLO\�OLIH�F\FOH�DQG�EX\LQJ�UROHV�

8QLW�,,,
$GYHUWLVLQJ� PDQDJHPHQW�� REMHFWLYHV� DQG� SURFHVV� RI� DGYHUWLVLQJ�� IXQFWLRQV� DQG� W\SHV� RI�
DGYHUWLVLQJ�� UROH� RI� DGYHUWLVLQJ� LQ� SURPRWLRQ� PL[�� 7\SHV� RI� PHGLD� DYDLODEOH� IRU� DGYHUWLVLQJ��
$GYHUWLVLQJ�HIIHFWLYHQHVV�WHVWV�

5HDGLQJV
�@�� .KDQ��������&RQVXPHU� EHKDYLRXU� 	� DGYHUWLVLQJ� PDQDJHPHQW� 1HZ� $JH� ,QWHUQDWLRQDO� �3�� /WG���
3XEOLVKHUV
�@��6LQJK��1����������,QGXVWULDO�3V\FKRORJ\��'HOKL��,QGLD��7DWD�0F�*UDZ�KLOO�(GXFDWLRQ�SULYDWH�OLPLWHG�
�@�� 6FKLIIPDQ�� /�� *��� .DQXN�� /�� /��� 6�� 5�� .��� 	�:LVHQEOLW�� -�� �������� &RQVXPHU� EHKDYLRXU�� 3HDUVRQ�
SXEOLFDWLRQV�
�@��/RXGRQ��'�/��DQG�'HOOD�%LWWD��$�-���������&RQVXPHU�%HKDYLRXU��IRXUWK�HGLWLRQ��7DWD�0F*UDZ�+LOO�



WĂŐĞ�ϰϯ ŽĨ�ϰϳ

0�$���3V\FKRORJ\���WK 6HPHVWHU
&RXUVH�1R��36<������'&(

&RXUVH�1DPH��3V\FKRWKHUXSDWLFV

7RWDO�&UHGLWV� ��
7HDFKLQJ�+RXUV� ���
7XWRULDO�+RXUV� ��

^1RWH��(DFK�8QLW�&DUU\���&UHGLW�9DOXH�ZLWK����+RXUV�7HDFKLQJ�	���+RXUV 7XWRULDO`

2EMHFWLYHV�

x 7R�HQKDQFH�WKH�NQRZOHGJH�DQG�XQGHUVWDQGLQJ�RI�WKH�VWXGHQWV�UHJDUGLQJ�WKH�WKHUDSHXWLF�
GHYHORSPHQWV

x )DPLOLDUL]LQJ�VWXGHQWV�WR�SRVVLEOH�DSSOLFDWLRQV�RI�WKHVH�WKHUDSHXWLF�GHYHORSPHQWV

81,7�,
3V\FKRWKHUDS\�� ,QGLYLGXDO� DQG� *URXS� 3V\FKRWKHUDS\�� 3V\FKRG\QDPLF� 3V\FKRWKHUDS\
�([SUHVVLYH�DQG�VXSSRUWLYH�UHODWHG�SV\FKRWKHUDSLHV��

81,7�,,
&RJQLWLYH� %HKDYLRXU� 7KHUDS\� $VVHVVPHQW�� )RUPXODWLRQ�� 7KHUDSHXWLF� VWDJHV�� 7HUPLQDWLRQ� DQG�
UHODSVH��$SSOLFDWLRQ�RI�&%7��$Q[LHW\�'LVRUGHUV��'HSUHVVLRQ��(DWLQJ 'LVRUGHUV�DQG�3HUVRQDOLW\�
'LVRUGHUV��5(%7��$VVHVVPHQW��)RUPXODWLRQ��7KHUDSHXWLF�VWDJHV��7HUPLQDWLRQ�DQG�UHODSVH�

81,7�,,,
*URXS� LQWHUYHQWLRQ�0RGHOV� 6XSSRUW� DQG� SURFHVV� RULHQWHG� JURXSV�� VHOI� KHOS� JURXSV�� FDUHJLYHU�
JURXSV��ODUJH�JURXS�G\QDPLFV��,QWHUSHUVRQDO�DQG�&OLHQW�FHQWUHG�DSSURDFK��&RJQLWLYH�EHKDYLRXUDO�
*URXS�7KHUDS\�

5HDGLQJV
�@��%HFN��-��������&RJQLWLYH�%HKDYLRU�7KHUDS\��%DVLFV�DQG�%H\RQG���QG�HG��1<��7KH�*XLOIRUG�3UHVV�
�@��&RUH\��*�� ��������7KHRU\�DQG�3UDFWLFH�RI�&RXQVHOLQJ�DQG�3V\FKRWKHUDS\�� �(LJKW�HGLWLRQV��7KRPVRQ�
%URRNV�
�@��'U\GHQ��:���������5DWLRQDO�(PRWLYH�%HKDYLRXU�7KHUDS\��$�UHDGHU��1<��6DJH�
�@��(OOLV��$��DQG�'U\GHQ��:����������7KH�3UDFWLFH�RI�5DWLRQDO�(PRWLYH�%HKDYLRXU�7KHUDS\��1<��6SULQJHU�
�@�� .OHLQEHUJ�� -� �HG��� ������� 7KH� :LOH\� %ODFNZHOO� KDQGERRN� RI� *URXS� SV\FKRWKHUDS\�� 1<�� :LOH\�
%ODFNZHOO�
�@��/HDKH\��5��������&RJQLWLYH�WKHUDS\�WHFKQLTXHV��$�SUDFWLWLRQHU¶V�JXLGH��1<��7KH�*XLOIRUG�3UHVV��
�@�� 'RZVRQ�� -�� +��� *URXQGV�� $�� �������� 3HUVRQDOLW\� GLVRUGHUV�� 5HFRJQLWLRQ� DQG� FOLQLFDO� PDQDJHPHQW�
&DPEULGJH�8QLYHUVLW\�3UHVV�



WĂŐĞ�ϰϰ ŽĨ�ϰϳ

0�$���3V\FKRORJ\���WK 6HPHVWHU
&RXUVH�1R��36<�����'&(�

&RXUVH�1DPH��&KLOG�3V\FKRORJ\

7RWDO�&UHGLWV� ��
7HDFKLQJ�+RXUV ���
7XWRULDO�+RXUV� ���

^1RWH��(DFK�8QLW�&DUU\���&UHGLW�9DOXH�ZLWK����+RXUV�7HDFKLQJ�	���+RXUV 7XWRULDO`

2EMHFWLYHV��
x 8QGHUVWDQG�KRZ�YDULRXV�DVSHFWV�RI�FKLOG�SV\FKRORJ\�DUH�VWXGLHG�

x 'HPRQVWUDWH�WKH�XQGHUVWDQGLQJ�RI�GLIIHUHQW�PLOHVWRQHV�ZLWK�UHJDUG�WR�FKLOG�DQG�DGROHVFHQW�GHYHORSPHQW�

8QLW�,
8QGHUVWDQGLQJ� RULJLQV� DQG� SXUSRVH� RI� FKLOG� SV\FKRORJ\�� 7KHRULHV� RI� FKLOG� GHYHORSPHQW�
�9\JRWVN\¶V� LQIOXHQWLDO� 6RFLR�FXOWXUDO� PRGHO�� %DQGXUD¶V� QRWLRQ� RI� UHFLSURFDO� GHWHUPLQLVP���
0RGHOV�RI�JHQH�HQYLURQPHQW�LQWHUDFWLRQ�

8QLW�,,
&KLOG�3V\FKRSDWKRORJ\��'60�� FULWHULD� RI� FKLOG� SV\FKRSDWKRORJ\� $VVHVVPHQW��'LDJQRVLV� DQG�
7UHDWPHQW�VWUDWHJLHV� DQ�RYHUYLHZ�RI�FKLOG�SV\FKRSDWKRORJ\�LQ�,QGLD�

8QLW�,,,
2SSRVLWLRQDO� 'HYLDQW� 'LVRUGHUV� $WWHQWLRQ� 'HILFLW �+\SHUDFWLYLW\� 'LVRUGHU�� &RQGXFW� GLVRUGHU�
6HSDUDWLRQ�$Q[LHW\� GLVRUGHU� $XWLVP� 6SHFWUXP�'LVRUGHUV� &KLOG� DEXVHV�� 3K\VLFDO�� 6H[XDO DQG�
1HJOHFW�RI�WKH�FKLOG�

5HDGLQJV�
�@��3DSDOLD��'����������+XPDQ�'HYHORSPHQW����WK�(GLWLRQ��1HZ�<RUN��0F*UDZ�+LOO�
�@��0DVK��(�-��	�:ROIH��'�$���������$EQRUPDO�&KLOG�3V\FKRORJ\���WK�HGLWLRQ��
�@��$FKHQEDFK��7��0���������'HYHORSPHQWDO�3V\FKRSDWKRORJ\���UGHGLWLRQ���1HZ�<RUN��:LOH\��-RKQ�6RQV��,QF
�@��9DVWD��5���+DLWK��0��0���	�0LOOHU��6��$����������&KLOG�3V\FKRORJ\��7KH�0RGHUQ�6FLHQFH���UG�HGLWLRQ��-RKQ�
:LOH\�	�6RQV�,QF�
�@��%HH��+����������7KH�*URZLQJ�&KLOG��$Q�$SSOLHG�$SSURDFK���QG HGLWLRQ���/RQJPDQ�3XEOLFDWLRQV�
�@��%HUQVWHLQ��'��.���	7LHJHUPDQ�)DEHU��(����������/DQJXDJH�DQG�&RPPXQLFDWLRQ�'LVRUGHUV�LQ�&KLOGUHQ���WK

HGLWLRQ��$OO\Q�DQG�%DFRQ�3XEOLFDWLRQV
�@��0DFGRQDOG��*����������(IIHFWLYH�,QWHUYHQWLRQV�IRU�&KLOG�$EXVH�DQG�1HJOHFW��-RKQ�:LOH\�	�6RQV�,QF�
�@��7DQGRQ��5��.����������&KLOG�3V\FKRORJ\��$3+�3XEOLVKLQJ�&RUSRUDWLRQ�



WĂŐĞ�ϰϱ ŽĨ�ϰϳ

0�$���3V\FKRORJ\���WK 6HPHVWHU
&RXUVH�1R��36<�����'&(

&RXUVH�1DPH��,QWHUQVKLS�)LHOGZRUN

7RWDO�&UHGLWV� ��
3UDFWLFDO +RXUV  ���

(DFK� VWXGHQW� KDV� WR� YLVLW� DW� OHDVW� RQH� 3V\FKR�VRFLDO�&OLQLFDO�2UJDQLVDWLRQDO� VHWWLQJ� IRU� ���

ZRUNLQJ�GD\V�DQG�VXEPLW�D�UHSRUW�WR�WKH�GHSDUWPHQW�GXO\�DXWKHQWLFDWHG�E\�WKH�VXSHUYLVRU�DOORWWHG�

WR� WKH� FDQGLGDWH� DW� WKH� FRQFHUQHG� SV\FKR�VRFLDO�� RUJDQLVDWLRQDO� VHWWLQJ�� 7KH� VXEPLWWHG� UHSRUW�

VKDOO�EH�HYDOXDWHG�E\�WKH�LQWHUQDO�DQG�H[WHUQDO�H[DPLQHUV�RI�WKH�GHSDUWPHQW�



WĂŐĞ�ϵ ŽĨ�ϰϳ

0�$��3V\FKRORJ\���VW 6HPHVWHU
&RXUVH�FRGH��3V\�����'&(

&RXUVH�1DPH��&RPPXQLW\�3V\FKRORJ\
7RWDO�&UHGLWV� ��

7HDFKLQJ�+RXUV ��
7XWRULDO�+RXUV� ���

^1RWH��(DFK�8QLW�&DUU\���&UHGLW�9DOXH�ZLWK����+RXUV�7HDFKLQJ�	���+RXUV�7XWRULDO`

2EMHFWLYHV�
x 7KLV� FRXUVH� LV� DLPHG�DW� FUHDWLQJ�DZDUHQHVV�DQG�XQGHUVWDQGLQJ�DERXW� WKH�QDWXUH�RI� FRPPXQLW\�

SV\FKRORJ\�PRGHOV�IRU�LQWHUYHQWLRQ�DQG�SUHYHQWLRQ�LQ�FRPPXQLW\�VHWWLQJ�
x 7R� NQRZ� WKH� FRQFHSWV� RI� SUHYHQWLRQ�� HSLGHPLRORJ\�� ,QFLGHQFH�� 3UHYDOHQFH�� 0HQWDO� KHDOWK�

UHVHDUFK�DQG�FULVLV�LQWHUYHQWLRQ�
x 7R�FUHDWH�DZDUHQHVV�DERXW�WKH�&RPPXQLW\�4XDOLW\�RI�/LIH��&4R/��DPRQJ�VWXGHQWV�

8QLW�,�
7KH� 0HDQLQJ�� +LVWRU\� DQG� 'HILQLWLRQV� RI� &RPPXQLW\� 3V\FKRORJ\�� )DFWRUV� XQGHUO\LQJ� WKH�
HPHUJHQFH� RI� &RPPXQLW\� 3V\FKRORJ\�� 7KH� �UG 0HQWDO� +HDOWK� 5HYROXWLRQ� 8QGHUVWDQGLQJ�
,QGLYLGXDOV� ZLWKLQ� (QYLURQPHQWV�� 0HQWDO� +HDOWK� DQG� &RPPXQLW\� 3V\FKRORJ\� &LWL]HQ�
3DUWLFLSDWLRQ�	�(PSRZHUPHQW� &RPPXQLW\�DQG�6RFLDO�&KDQJH�

8QLW�,,
0HQWDO� +HDOWK� (GXFDWLRQ�� ,PSRUWDQFH�� (IIHFWLYHQHVV� DQG� 3URIHVVLRQDO� 5ROHV� LQ� &RPPXQLW\�
0HQWDO�+HDOWK� (GXFDWLRQ� DQG�0HQWDO�+HDOWK�5HVHDUFK�� 7KH�&RQFHSW� RI� ,QFLGHQFH�� 3UHYDOHQFH�
DQG� (SLGHPLRORJ\� LQ &RPPXQLW\� 0HQWDO� +HDOWK� 5HVHDUFK�� 0HQWDO� +HDOWK�� 6RFLDO� $FWLRQ��
2UJDQL]DWLRQDO�DQG�(FRORJLFDO�0RGHO�RI�&RPPXQLW\�3V\FKRORJ\�

8QLW�,,,
1DWLRQDO�0HQWDO�+HDOWK�DQG�+HDOWK�6\VWHP��)XWXUH�9LVLRQ���3UHYHQWLRQ�DQG�7\SHV�RI�3UHYHQWLRQ�
WR�&RQWURO�DQG�UHGXFH�WKH� ,PSDFW�RI�'LVHDVHV��'LVDELOLWLHV�DQG�0HQWDO�+HDOWK�3UREOHPV��6RFLDO�
:HOIDUH�DQG�(GXFDWLRQDO�6\VWHP��7KH�FRQFHSW�RI�&ULVLV�,QWHUYHQWLRQ�DQG�WKH�DSSOLFDWLRQV�RI� LWV�
WHFKQLTXHV��7KH�&RQFHSW�RI�&RPPXQLW\�4XDOLW\�RI�/LIH�

5HDGLQJV
�@��.RUFKLQ��6��-���������0RGHUQ�&OLQLFDO�3V\FKRORJ\��1HZ�'HOKL
�@�� ,VFRH�� ,��%RRN��%�/��DQG�6SLHO�%HUJHU��&�'���(GV���&RPPXQLW\�3V\FKRORJ\��3HUVSHFWLYH� LQ�7UDLQLQJ�
DQG�5HVHDUFK��1<��$SSOHWRQ�������
�@��%ORRP��%����������&RPPXQLW\�0HQWDO�+HDOWK��$�FULWLFDO�DQDO\VLV��1� -HUHVH\��*HQHUDO�/HDUQLQJ�3UHVV�
�@��.RFK��&�+� �HG�����������&RPPXQLW\�&OLQLFDO�3V\FKRORJ\��/RQGRQ��&URRQ�+HOP�
�@��0DQQ��3�$����������&RPPXQLW\�3V\FKRORJ\��&RQFHSWV�DQG�$SSOLFDWLRQ��1HZ�<RUN��7KH�)UHH�3UHVV�
�@�� 5DSSDSRUW�� -�� �������� &RPPXQLW\� 3V\FKRORJ\�� 9DOXHV�� 5HVHDUFK� DQG� $FWLRQ�� 1HZ� <RUN�� +ROW��
5HLQGKDUW�DQG�:LQJVWRQ�



WĂŐĞ�ϭϬ ŽĨ�ϰϳ

0�$���3V\FKRORJ\���VW 6HPHVWHU
&RXUVH�1R���36<�����'&(

&RXUVH�1DPH��%LRORJLFDO�3URFHVVHV
7RWDO�&UHGLWV� ��

7HDFKLQJ�+RXUV� ���
7XWRULDO�+RXUV� ���

^1RWH��(DFK�8QLW�&DUU\���&UHGLW�9DOXH�ZLWK����+RXUV�7HDFKLQJ�	���+RXUV�7XWRULDO`

2EMHFWLYHV�
x 7R�FUHDWH�DQ�XQGHUVWDQGLQJ�RI�WKH�ELRORJLFDO�EDVLV�RI�EHKDYLRU�
x 7R�DFTXDLQW�WKH�VWXGHQWV�ZLWK�GLIIHUHQW�SDUWV�RI�QHUYRXV�V\VWHP��JHQHWLFV�DQG�KRUPRQDO�EDVLV�RI�

EHKDYLRU�

8QLW�,�
6WUXFWXUH�RI�1HXURQ��7KH�1HXURQ¶V�5HVWLQJ�0HPEUDQH�3RWHQWLDO��*HQHUDWLRQ�	�&RQGXFWLRQ�RI�
SRVW� V\QDSWLF�SRWHQWLDOV�� ,QWHJUDWLRQ�RI�SRVW� V\QDSWLF�SRWHQWLDOV��*HQHUDWLRQ�DQG�&RQGXFWLRQ�RI�
$FWLRQ�3RWHQWLDOV�

8QLW�,,
%DVLF� IHDWXUHV� RI�1HUYRXV V\VWHP��&16��%UDLQ�� KLHUDUFK\� RI� EUDLQ� 6WUXFWXUHV�� IRUH� EUDLQ��PLG�
EUDLQ��KLQG�EUDLQ��/REHV�RI�EUDLQ��0HQLQJHV�RI�EUDLQ��YHQWULFXODU�V\VWHP��FHUHEUR�VSLQDO� IOXLG���
6SLQDO�FRUG��6WUXFWXUH�DQG�)XQFWLRQV�

8QLW�,,,
3HULSKHUDO� QHUYRXV� V\VWHP�� VWUXFWXUH�� IXQFWLRQV�	�7\SHV�RI�316��(QGRFULQH�6\VWHP��6WUXFWXUH�
DQG�)XQFWLRQV� *HQHWLFV��*HQHV��&KURPRVRPHV��%ULHI�6WUXFWXUH�RI�'1$��

5HDGLQJV
�@��&UDLVRQ��1����������3K\VLRORJ\�RI�%HKDYLRU����UG (G����/RQGRQ��$OO\Q�%DFRQ��
�@��%ULGJHPDQ��%����������%LRORJ\�RI�%HKDYLRU�DQG�0LQG��1HZ�<RUN��-RKQ�:LOH\�	�6RQ�
�@��*DOH��$���	�(GZDUGV�� -�� �(G���� ��������3K\VLRORJLFDO�&RUUHODWHV�RI�+XPDQ�%HKDYLRU �9RO����� �1HZ�
<RUN��$FDGHPLF�3UHVV�
�@��*UHHQ��6��/����������3ULQFLSOHV�RI�%LRSV\FKRORJ\��8QLWHG�.LQJGRP��/DZUHQFH�(UOEDXP�$VVRFLDWLRQ�
+LOOVGDOH�
�@��/HYHQWKDO��&��3�����������,QWURGXFWLRQ�WR�3K\VLRORJLFDO�3V\FKRORJ\����UG(G����1HZ�'HOKL��3UHQWLFH�+DOO�
RI�,QGLD�
�@��3LQHO��-��3����������%LRSV\FKRORJ\� 1HZ�<RUN��$OO\Q�DQG�%DFRQ�
�@��3UDGHHS���������������$�WHVW�ERRN�RI�%LRORJ\��-DODQGKDU��3UDGHHS�3XEOLFDWLRQV�
�@��6WULFNEHUJHU��0��:����������*HQHWLFV��1HZ�<RUN��0FPLOOLDQ�
�@��0DQRVHYLW]��0��*�����������%HKDYLRU JHQHWLFV��0HWKRGV�DQG�5HVHDUFK��/RQGRQ��$SSOHWRQ�
��@� 6WHHQ��5��*����������'1$�DQG�'HVWLQ\���1DWXUH�DQG�1XUWXUH�LQ�+XPDQ�%HKDYLRU��3OHQXP�



WĂŐĞ�ϭϭ ŽĨ�ϰϳ

0�$���3V\FKRORJ\���VW 6HPHVWHU
&RXUVH�1R���36<�����'&(

&RXUVH�1DPH��5HKDELOLWDWLRQ�3V\FKRORJ\
7RWDO�&UHGLWV� ��

7HDFKLQJ�+RXUV� ���
7XWRULDO�+RXUV� ��

^1RWH��(DFK�8QLW�&DUU\���&UHGLW�9DOXH�ZLWK����+RXUV�7HDFKLQJ�	���+RXUV 7XWRULDO`

2EMHFWLYHV�
x 'HPRQVWUDWH�DQ�DZDUHQHVV�RI�WKH�VFLHQWLILF�ILHOG�RI�5HKDELOLWDWLRQ�3V\FKRORJ\
x 'HPRQVWUDWH� D� ZRUNLQJ� NQRZOHGJH� RI� YDULRXV� 3V\FKRVRFLDO� 0RGHOV� RI� 'LVDELOLW\� DQG� WKHLU�

,PSOLFDWLRQV�LQ�6XFFHVVIXO�5HKDELOLWDWLRQ�RI�3HUVRQV�ZLWK�'LVDELOLWLHV��

8QLW�,�
5HKDELOLWDWLRQ� 3V\FKRORJ\�� +LVWRU\�� *URZWK� 	� 6FRSH�� &XUUHQW� 6WDWXV�� 3URIHVVLRQDO� 5ROH� 	�
)XQFWLRQV�� 5ROH� RI� 5HKDELOLWDWLRQ� &RXQFLO� RI� ,QGLD� �5&,�� LQ� 3URPRWLRQ� RI� 5HKDELOLWDWLRQ�
3V\FKRORJ\�DW�'LSORPD�DQG�0DVWHUV�/HYHO�

8QLW�,,
'LVDELOLW\�	�+DQGLFDS�� ,PSDLUPHQW��'LVDELOLW\�	�+DQGLFDS��0RGHOV� RI�'LVDELOLW\��$GDSWDWLRQ�
0RGHOV�WR�'LVDELOLW\��:D\V�RI�&RSLQJ�ZLWK�'LVDELOLW\��,QFLGHQFH�DQG�3UHYDOHQFH�RI�'LVDELOLW\�LQ�
,QGLD�� &RVW� RI� 'LVDELOLW\� �'LVDELOLW\� $GMXVWHG� /LIH� <HDUV� >'$/<@��� 4XDOLW\� RI� /LIH� �4R/�� RI�
3HUVRQV�ZLWK�'LVDELOLWLHV�LQ�,QGLD�

8QLW�,,,
$GMXVWPHQW� DQG�:HOOEHLQJ��0HGLDWRUV�� 6WUDWHJLHV� WR� HQKDQFH� 6HOI�HIILFDF\� IRU� ,QWHJUDWLRQ� DQG�
3URPRWLRQ� RI� :HOOEHLQJ�� 3V\FKRORJLFDO� 5HDFWLRQV� WR� *ULHI�� /RVV�� *XLOW� 	� )HDU�� 'HQLDO��
5HJUHVVLRQ�� &RPSHQVDWLRQ�� 5DWLRQDOL]DWLRQ�� (PRWLRQDO� 5HDFWLRQV�� &R�PRUELG� 0HQWDO� +HDOWK�
,VVXHV�OLNH�$Q[LHW\��'HSUHVVLRQ�DQG�3KRELDV�HWF�

5HDGLQJV
�@��+DQGERRN�RI�'HYHORSPHQWDO�DQG�3K\VLFDO�'LVDELOLWLHV��3HUJDPRQ�3UHVV��1HZ�<RUN����9LQFHQW�
�@�� %�� 9DQ� +DVVHOW�� 3�� 6�� 6WUDLQ�� 	� 0�� +HUVHQ� ������� 5HKDELOLWDWLRQ� &RXQFLO� RI� ,QGLD� �5&,�� 5HKDELOLWDWLRQ�
3V\FKRORJ\
�@��6DUDVZDWKL��7�6���������&XOWXUH��6RFLDOL]DWLRQ�DQG�KXPDQ�GHYHORSPHQW��6DJH�SXEOLFDWLRQV��1HZ�'HOKL��
�@��4XDOLW\�RI�/LIH�DQG�'LVDELOLW\��$Q�$SSURDFK�IRU�&RPPXQLW\�3UDFWLWLRQHUV�������� -HVVLFD�.LQJVOH\�3XEOLVKHUV��
/RQGRQ��,YDQ�%URZQ��5R\�,�%URZQ��$QQ�7XUQEXOO
�@��5REHUW�*��)UDQN�7LPRWK\�5�(OOLRWW���������+DQGERRN�RI�5HKDELOLWDWLRQ�3V\FKRORJ\��$3$�����:DVKLQJWRQ�
�@��(OHPHQWV�RI�DQFLHQW�,QGLDQ�3V\FKRORJ\���VW�HG��.XSSXVZDP\��%���������.RQDUN�3XEOLVKHUV��1HZ�'HOKL�
�@��0DNLQJ�VHQVH�RI�,OOQHVV��WKH�VRFLDO�SV\FKRORJ\�RI�KHDOWK�DQG�GLVHDVH��5DGOH\��$����������6DJH�SXEOLFDWLRQV��1HZ�
'HOKL�



WĂŐĞ�ϭϮ ŽĨ�ϰϳ

0�$���3V\FKRORJ\���VW 6HPHVWHU
&RXUVH�1R��36<�����'&(

&RXUVH�1DPH��/LIH�6SDQ�'HYHORSPHQW
7RWDO�&UHGLWV� ��

7HDFKLQJ�+RXUV  ���
7XWRULDO�+RXUV� ���

^1RWH��(DFK�8QLW�&DUU\���&UHGLW�9DOXH�ZLWK����+RXUV�7HDFKLQJ�	���+RXUV�7XWRULDO`

2EMHFWLYHV�
x 7KH� FRXUVH� IRFXVHV� RQ� KXPDQ� GHYHORSPHQW� DV� LW� SURJUHVVHV� WKURXJKRXW� YDULRXV� SV\FKRORJLFDO�

VWDJHV�DQG�FRQWH[WV�

8QLW�,
+XPDQ� 'HYHORSPHQW� 0HDQLQJ�� QDWXUH� 	� 6FRSH� RI� +XPDQ� 'HYHORSPHQW�� )RXQGDWLRQV� RI�
'HYHORSPHQW��*URZWK�	�'HYHORSPHQW�&RQFHSWV��'HYHORSPHQWDO 7DVNV��)DFWRUV�,QIOXHQFLQJ�WKH�
'HYHORSPHQW��%HKDYLRXUV�DQG�$GMXVWPHQWV��0HWKRGV�RI�&KLOG�6WXG\�

8QLW�,,
&RJQLWLYH�'HYHORSPHQW� 3LDJHWLDQ�	�9\JRWVNLDQ�3HUVSHFWLYH��6RFLDO�/HDUQLQJ�7KHRU\�RI�$OEHUW�
%DQGXUD�� ,QGLYLGXDO� 'LIIHUHQFHV� LQ� (DUO\� 0HQWDO� 'HYHORSPHQW�� /DQJXDJH� 'HYHORSPHQW��
(ULNVRQ
V�VWDJHV�RI�SV\FKRVRFLDO�GHYHORSPHQW�

8QLW�,,,
$GROHVFHQW� 'HYHORSPHQW�� (PRWLRQDO�� 3K\VLFDO�� 6RFLDO� 	� &RJQLWLYH� 'HYHORSPHQW�� .RKOEHUJ¶V�
0RUDO�'HYHORSPHQW��$GXOWKRRG��(DUO\��0LGGOH�	�/DWH�$GXOWKRRG��&KDUDFWHULVWLFV��'LYHUVLW\�RI�
$GXOW�/LIH�6W\OHV��&DUHHU�'HYHORSPHQW�	�&KDQJH�LQ�0HQWDO�$ELOLWLHV� 3V\FKRVRFLDO�SUREOHPV�LQ�
$GROHVFHQFH�	�$GXOWKRRG�

5HDGLQJV
�@��/DXUD��(��%HUN����������'HYHORSPHQW�WKURXJK�WKH�/LIH�6SDQ��1HZ�'HOKL��3HDUVRQ�(GXFDWLRQ�
�@��/DXUD��(��%HUN����������8QGHUVWDQGLQJ�&KLOG�'HYHORSPHQW���WK (GLWLRQ��%RVWRQ��$OO\Q�%DFRQ�
�@��+XUORFN��(�%����������'HYHORSPHQWDO�3V\FKRORJ\��$�/LIH�6SDQ�$SSURDFK��1HZ�'HOKL��7DWD�0F*UDZ�
+LOO�
�@��+XUORFN��(�%����������'HYHORSPHQWDO�3V\FKRORJ\��$�/LIH�6SDQ�$SSURDFK���7+ (GLWLRQ���1HZ�'HOKL��
7DWD�0F*UDZ�+LOO�
�@�� %RUQVWHLQ�� 0�+�� 	� /DPE�� 0�(�� �������� 'HYHORSPHQWDO� 3V\FKRORJ\�� $Q� DGYDQFHG� 7H[WERRN� ��WK

(GLWLRQ���1HZ�-HUVH\��/DZUHQFH�(UOEDXP�$VVRFLDWHV�
�@��&UDLJ��*�-����������+XPDQ�'HYHORSPHQW���WK (GLWLRQ���1HZ�-HUVH\��3UHQWLFH�+DOO�
�@��3LDJHW��-���������'HYHORSPHQWDO�3V\FKRORJ\��1HZ�'HOKL��.�6��3XEOLFDWLRQV�
�@��&DYDQDXJK�� -�&��	�%ODQFKDUG�)LHOGV��)�� ��������$GXOW�'HYHORSPHQW�DQG�$JLQJ� ��UG (GLWLRQ���86$��
%URRNV�&ROH�3XEOLVKLQJ�&R�
�@��3DSDOLD��('�(���2OGV��:�6���	�)HOGPDQ��5�'����������+XPDQ�'HYHORSPHQW���WK (GLWLRQ���0F*UDZ�+LOO�
3XEOLFDWLRQV�



WĂŐĞ�ϭϵ ŽĨ�ϰϳ

0�$���3V\FKRORJ\���QG 6HPHVWHU
&RXUVH�1R���36<�����'&(

&RXUVH�1DPH��6RFLDO�3V\FKRORJ\
7RWDO�&UHGLWV� ��

7HDFKLQJ�+RXUV  ���
7XWRULDO�+RXUV� ���

^1RWH��(DFK�8QLW�&DUU\���&UHGLW�9DOXH�ZLWK����+RXUV�7HDFKLQJ�	���+RXUV�7XWRULDO`

2EMHFWLYHV��

7R�DFTXDLQW�WKH�VWXGHQWV�ZLWK��
x 7KH�WKHRUHWLFDO�QRWLRQV�VXUURXQGLQJ�VRFLDO�3V\FKRORJ\�
x &RUH�FRQFHSWV�OLNH�VRFLDO�SHUFHSWLRQ��$WWULEXWLRQ��FRQIRUPLW\��DJJUHVVLRQ����FRPSOLDQFH�DQG�VHOI�

FRQFHSW��

8QLW�,�
6RFLDO� 3V\FKRORJ\� +LVWRULFDO� WUHQGV� DQG� FXUUHQW� WKHPHV� 6RFLDO� 3HUFHSWLRQ�� &RPPXQLFDWLRQ��
,PSUHVVLRQV�)RUPDWLRQ��$WWULEXWLRQ�DQG�LWV�WKHRULHV��(UURUV�LQ�DWWULEXWLRQ�

8QLW�,,
6RFLDO� ,QIOXHQFH� &RQIRUPLW\�� ,QIRUPDWLRQDO� 6RFLDO� ,QIOXHQFH�� 1RUPDWLYH� 6RFLDO� ,QIOXHQFH�
&RPSOLDQFH��2EHGLHQFH WR�$XWKRULW\� ,QWHUJURXS�&RQIOLFW��6RXUFHV�RI�&RQIOLFW��5HDOLVWLF�&RQIOLFW�
WKHRU\� 5HVROYLQJ�,QWHUJURXS�&RQIOLFW�

8QLW�,,,
3UR�VRFLDO�%HKDYLRXU��$OWUXLVP��YROXQWHHULVP��$JJUHVVLRQ��&RQFHSW�	�3V\FKRORJLFDO�FDXVHV�RI�
$JJUHVVLRQ� $SSOLFDWLRQV RI VRFLDO�SV\FKRORJ\�WR�OHJDO��KHDOWK��HQYLURQPHQW�DQG�RUJDQL]DWLRQDO�
VHWWLQJV�

5HDGLQJV

�@��%LFNPDQ��/���	�'��-����������+DQGERRN�RI�$SSOLHG�6RFLDO�5HVHDUFK��7KRXVDQG 2DNV��6DJH��
�@��%XOVDUD��-��)���	�9DUPD��5��0��)����������3HUVSHFWLYH�RQ�6RFLDO�:HOIDUH�LQ�,QGLD��'HOKL��6� &KDQG�	�&R��
�@��%\UQH��'��	�%DURQ��5��$���������6RFLDO�3V\FKRORJ\� ���WK (G���,QGLD��'RUVOLQJ�.LQGHUVOH\�
�@��0LVUD� *����������$SSOLHG�6RFLDO 3V\FKRORJ\�LQ�,QGLD��1HZ�'HOKL��6DJH�
�@��)UDQ]RL��6��/����������6RFLDO�3V\FKRORJ\����UGHG����1HZ�<RUN��0F�*UDZ�+LOO�3XEOLFDWLRQ�



WĂŐĞ�ϮϬ ŽĨ�ϰϳ

0�$� �3V\FKRORJ\���QG 6HPHVWHU
&RXUVH�1R��36<�����'&(

&RXUVH�1DPH��&OLQLFDO�3V\FKRORJ\
7RWDO�&UHGLWV� ��

7HDFKLQJ�+RXUV  ���
7XWRULDO�+RXUV� ���

^1RWH��(DFK�8QLW�&DUU\���&UHGLW�9DOXH�ZLWK����+RXUV�7HDFKLQJ�	���+RXUV�7XWRULDO`

2EMHFWLYHV�
x 7R�SURYLGH�DQ�XQGHUVWDQGLQJ�RI�WKH�ILHOG�RI�&OLQLFDO�3V\FKRORJ\
x 7R�RULHQW�WKH�VWXGHQW�WR�WKH�VFRSH�RI�&OLQLFDO�3V\FKRORJ\
x 7R�GHVFULEH�UROH�RI�FOLQLFDO�SV\FKRORJ\�LQ�3URPRWLRQ�RI�0HQWDO�+HDOWK

8QLW�,�
+LVWRULFDO�	�3KLORVRSKLFDO�EDFNJURXQG��1DWXUH�RI�GLVFLSOLQH��WKHRU\�DQG�UHVHDUFK��:RUN�VHWWLQJV�
RI�D�FOLQLFDO�SV\FKRORJLVW� 'LIIHUHQFHV�6LPLODULWLHV�ZLWK�RWKHU�PHQWDO�KHDOWK�SURIHVVLRQV�

8QLW�,,
0RGHOV� RI� FOLQLFDO� SV\FKRORJ\�� SV\FKRORJLFDO� DQG� ELRORJLFDO� PRGHOV�� &OLQLFDO� $VVHVVPHQW��
&RQFHSW��3XUSRVH��7HFKQLTXHV�DQG�VWDJHV�RI�FOLQLFDO�DVVHVVPHQW�

81,7�,,,
1DWXUH�RI�FOLHQW� WKHUDSLVW� UHODWLRQVKLS��VNLOOV�RI�D�FOLQLFDO�SV\FKRORJLVW��3URIHVVLRQDO�5HJXODWLRQ�
DQG� (WKLFR�OHJDO� LVVXHV�� &XOWXUDO� LVVXHV�� &XUUHQW� VFHQDULR� DQG� IXWXUH� SURVSHFW�� 3UREOHPV� DQG�
SURPLVH�

5HDGLQJV
�@��+HFNH��-� (���	�7KRUSH� *�/����������,QWURGXFWLRQ�WR�FOLQLFDO�SV\FKRORJ\��VFLHQFH��SUDFWLFH��DQG�HWKLFV��/RZ�3ULFH�
(GLWLRQ���'HOKL��3HDUVRQ�(GXFDWLRQ�
�@��3RPHUDQW]��$�0����������&OLQLFDO�3V\FKRORJ\��6FLHQFH��SUDFWLFH��DQG�FXOWXUH��6DJH�3XEOLFDWLRQV��1HZ�'HOKL�
�@��7UXOO��7�-���	�3KDUHV��(�-�� ��������&OLQLFDO�SV\FKRORJ\��&RQFHSWV��PHWKRGV��DQG� SURIHVVLRQ� ��WK (G����%HOPRQW��
&$��:DGVZRUWK�7KRPVRQ�/HDUQLQJ�
�@��.RUFKLQ��-��6����������0RGHUQ�FOLQLFDO�SV\FKRORJ\��&%6�SXEOLVKHUV��,QGLD�
�@��+HFNHU��-HIIUH\�(��DQG�7KRUSH��*HRIIUH\�/����,QWURGXFWLRQ�WR�&OLQLFDO�3V\FKRORJ\� 6FLHQFH��3UDFWLFH��DQG�(WKLFV��
��������8QLYHUVLW\�RI�0DLQH�)DFXOW\�0RQRJUDSKV��



WĂŐĞ�Ϯϭ ŽĨ�ϰϳ

0�$� �3V\FKRORJ\���QG 6HPHVWHU
&RXUVH�1R��36<�����'&(

&RXUVH�1DPH��2UJDQL]DWLRQDO�%HKDYLRXU�

7RWDO�&UHGLWV� ��
7HDFKLQJ�+RXUV  ��
7XWRULDO�+RXUV� ��

^1RWH��(DFK�8QLW�&DUU\���&UHGLW�9DOXH�ZLWK����+RXUV�7HDFKLQJ�	���+RXUV 7XWRULDO`

2EMHFWLYHV

x 7KLV�FRXUVH�ZRXOG�DLP�WR�XQGHUVWDQG�WKH�EHKDYLRXU�RU�LQGLYLGXDOV�DORQJ�ZLWK�RWKHU�RUJDQL]DWLRQDO�DVVHWV�
x 6WXGHQWV�DUH�H[SHFWHG�WR�IDPLOLDUL]H�WKHPVHOYHV�ZLWK�WKH�VNLOOV��WHFKQLTXHV�DQG�WKHLU�LPSOLFDWLRQV�
x 6WXGHQWV� DUH� WR� EH� DFTXDLQWHG� ZLWK� GLIIHUHQW� FRQFHSWV� OLNH� 0RGHOV� RI� OHDGHUVKLS�� FRPPXQLFDWLRQ��

RUJDQL]DWLRQDO�G\QDPLFV�DQG�LPSRUWDQFH�RI�HPSRZHUPHQW�LQ�RUJDQL]DWLRQV�

8QLW�,
,QWURGXFWLRQ�� +LVWRULFDO� EDFNJURXQG�� VFRSH�� LPSRUWDQFH� DQG� FXUUHQW� VWDWXV� RI� RUJDQL]DWLRQDO�
EHKDYLRXU��)XQGDPHQWDO�DVVXPSWLRQV�RI�RUJDQL]DWLRQDO�EHKDYLRXU��FKDOOHQJHV�	�RSSRUWXQLWLHV�LQ�
WKH�ILHOG�RI�RUJDQL]DWLRQDO�EHKDYLRXU��FRQFHSW�RI�FURVV�FXOWXUDO�RUJDQL]DWLRQDO�EHKDYLRXU�

8QLW�,,
7KHRULHV�RI�RUJDQL]DWLRQDO�EHKDYLRXU� )D\RO¶V�FODVVLFDO�WKHRU\�RI�RUJDQL]DWLRQ��7D\ORU¶V�VFLHQWLILF�
PDQDJHPHQW�WKHRU\��:HEHU¶V�EXUHDXFUDWLF�WKHRU\�RI�RUJDQL]DWLRQ��(OWRQ�0D\R¶V�KXPDQ�UHODWLRQV�
WKHRU\� RI� RUJDQL]DWLRQ�� &ULWLFDO� DQDO\VLV RI� WUDGLWLRQDO� DQG� PRGHUQ� PRGHOV� RI� RUJDQL]DWLRQDO�
EHKDYLRXU�DQG�WKHLU�LPSOLFDWLRQV�

8QLW�,,,
%HKDYLRXU� LQ� RUJDQL]DWLRQV� 7\SHV� RI� ZRUN� SODFH� EHKDYLRXU�� 0RWLYDWLRQ� DW� WKH� ZRUNSODFH��
FRQWHQW� DQG� SURFHVV� WKHRULHV� RI� PRWLYDWLRQ�� LPSRUWDQW� ZRUN� SODFH� DWWLWXGHV� DQG� DWWLWXGH�
IRUPDWLRQ��SHUFHSWLRQ�DQG�DWWULEXWLRQ� LQ�RUJDQL]DWLRQV��*URXS�G\QDPLFV� DQG�FRPPXQLFDWLRQ� LQ�
RUJDQL]DWLRQV��

5HDGLQJV
�@��%REELWW��5��%UHLQKROW��'RNWRU�DQG�-DPHV�3��0F1DXO��2UJDQL]DWLRQDO�%HKDYLRU��8QGHUVWDQGLQJ�DQG�3UHGLFWLRQ�
1HZ -HUVH\��3UHQWLFH�+DOO��,QF�
�@��/XWKDQV��)����������2UJDQLVDWLRQDO�%HKDYLRXU���WK�(G����0F*UDZ�+LOO�,UZLQ�
�@��1HZVWURP��-��:��DQG�'DYLV��.����������2UJDQL]DWLRQDO�%HKDYLRXU�± +XPDQ�%HKDYLRXU�DW�:RUN����WK�HG��'HOKL��
7DWD�0F*UDZ�+LOO�
�@��5REELQV���6��3����������2UJDQLVDWLRQDO�%HKDYLRXU��1HZ�'HOKL��3UHQWLFH�+DOO�RI�,QGLD�
�@�� 6LQJK� 1��������� 2UJDQL]DWLRQDO� %HKDYLRXU�FRQFHSWV� WKHRULHV� 	� SUDFWLFHV� 1HZ� 'HOKL�� 'HHS� 	� 'HHS�
3XEOLFDWLRQV�



WĂŐĞ�ϮϮ ŽĨ�ϰϳ

0�$��3V\FKRORJ\���QG 6HPHVWHU
&RXUVH�1R��36<�����'&(

&RXUVH�1DPH��)RUHQVLF�3V\FKRORJ\�

7RWDO�&UHGLWV� ��
7HDFKLQJ�+RXUV  ���
7XWRULDO�+RXUV� ��

^1RWH��(DFK�8QLW�&DUU\���&UHGLW�9DOXH�ZLWK����+RXUV�7HDFKLQJ�	���+RXUV 7XWRULDO`

2EMHFWLYHV�
x 7R�IDPLOLDUL]H�VWXGHQWV�ZLWK�WKH�HPHUJLQJ�LPSRUWDQFH�RI�)RUHQVLF�SV\FKRORJ\�
x 7R�EXLOG�DZDUHQHVV�UHJDUGLQJ�WKH�UROH�RI�WKH�SV\FKRORJLVW�LQ�)RUHQVLF�HYDOXDWLRQV�

8QLW�,
%DVHV�RI�&ULPLQDO�%HKDYLRU� %LR� SV\FKRORJLFDO�XQGHUVWDQGLQJ�RI�FULPLQDO�EHKDYLRU��7KHRUHWLFDO�
PRGHOV� LQ )RUHQVLF�SV\FKRORJ\��5ROH�RI�SV\FKRORJ\� LQ� IRUHQVLF� VFLHQFH��(WKLFDO�SULQFLSOHV�DQG�
SURIHVVLRQDO�FRPSHWHQFLHV�

8QLW�,,
)RUHQVLF�$VVHVVPHQW� 3URILOLQJ� RI� SV\FKRSDWKV��0DOLQJHULQJ� DQG�'HFHSWLRQ�'HWHFWLRQ��8VH� RI�
%UDLQ�(OHFWULFDO�2VFLOODWLRQ�6LJQDWXUH��%(26���3V\FKRORJ\�DQG� ODZ��FXVWRG\� LVVXHV�� WHVWLPRQ\��
GRFXPHQWDWLRQ�

8QLW�,,,�
&LYLO� )RUHQVLF� 3URFHGXUHV� (\H� ZLWQHVV� WHVWLPRQ\�� 6HOHFWLRQ RI� -XU\�� &KLOG� FXVWRG\�� FKLOG�
WUDXPD� &ULPLQDO� )RUHQVLF� SURFHGXUHV�� )RUHQVLF� HYDOXDWLRQ� RI� GHOLQTXHQF\� DQG� FULPLQDO�
UHVSRQVLELOLW\��&RPSHWHQFH�WR�VWDQG�WULDO�

5HDGLQJV
�@��%XOO��5���������)RXU�YROXPH�VHW�)RUHQVLF�3V\FKRORJ\��/$��6DJH�SXEOLFDWLRQV�
�@��6FRWW��$GULDQ��������)RUHQVLF�SV\FKRORJ\��1<��3DOJUDYH�0DF0LOODQ�
�@��'RQRKXH��:�7��DQG�/HYHQVN\��7�5���������+DQGERRN RI�)RUHQVLF�3V\FKRORJ\��1<��(OVHYLHU�
�@��*ROGVWHLQ��$��0��9ROXPH�HG��:HLQHU��,�%��6HULHV�HG���������+DQGERRN�RI�3V\FKRORJ\��9ROXPH����
�@�� +HLOEUXQ�� .�� 0DUF]\N�� *�5�� DQG� 'H0DWWHR� '�� ������� )RUHQVLF� 0HQWDO� +'&(OWK� $VVHVVPHQW� $�
&DVHERRN��8.� 283�



WĂŐĞ�Ϯϯ ŽĨ�ϰϳ

0�$��3V\FKRORJ\���QG 6HPHVWHU
&RXUVH�1R��36<�����'&(

&RXUVH�1DPH��3V\FKRSDWKRORJ\
7RWDO�&UHGLWV� ��

7HDFKLQJ�+RXUV  ���
7XWRULDO�+RXUV� ��

^1RWH��(DFK�8QLW�&DUU\���&UHGLW�9DOXH�ZLWK����+RXUV�7HDFKLQJ�	���+RXUV 7XWRULDO`

2%-(&7,9(6��

7R�DFTXDLQW�WKH�VWXGHQWV�ZLWK��

x &XUUHQW�V\VWHPV�RI�FODVVLILFDWLRQ�RI�0HQWDO�'LVRUGHUV�
x 7KH�HWLRORJ\�DQG�G\QDPLFV�RI�WKH�GLVRUGHUV�ZLWK�UHVSHFW�WR�YDULRXV�WKHRUHWLFDO�DSSURDFKHV�

8QLW�,
'LDJQRVLV� DQG� &ODVVLILFDWLRQ� 3XUSRVHV� RI� 'LDJQRVLV�� 5HGXFLQJ� 8QGHVLUDEOH� 9DULDELOLW\��
0XOWLD[LDO� 0RGHO� (YROXWLRQ� RI� 'LDJQRVWLF� 6\VWHPV�� 3DUD�GLDJQRVLV� LQ� 3V\FKRSDWKRORJ\�
7KHRULHV� DQG� 0RGHOV� RI� $Q[LHW\� 'LVRUGHUV�� 6RPDWRIRUP� 'LVRUGHUV�� 'LVVRFLDWLYH� 'LVRUGHUV��
3V\FKR�SK\VLRORJLFDO�'LVRUGHUV�

8QLW�,,
7KHRULHV� 	� 0RGHOV� RI� 6FKL]RSKUHQLD�� 7KHRULHV� DQG� 0RGHOV� RI� 'LVRUGHUV� RI� DQG� 3HUVRQDOLW\�
'LVRUGHU� ,PSXOVH�DQG�$GMXVWPHQW��$OFRKROLVP�DQG�'UXJ�$GGLFWLRQ��

8QLW�,,,
7KHRULHV� DQG�0RGHOV� RI�$IIHFWLYH� 'LVRUGHUV� &KLOGKRRG�'LVRUGHU��$'+'��&RQGXFW�'LVRUGHU�
2UJDQLF�0HQWDO�'LVRUGHUV��'HOLULXP��'HPHQWLD��$O]KHLPHU¶V�	�3DUNLQVRQ¶V�'LVHDVHV��

5HDGLQJV
�@��&DUVRQ��&��5���	�1��-��%XWFKHU����������$EQRUPDO�3V\FKRORJ\�DQG�0RGHUQ�/LIH���1HZ�<RUN��+DUSHU�	�&ROOLQV�
�@��'DYLVRQ��*��&���	�1HDOH��-��0����������$EQRUPDO�3V\FKRORJ\������HG����1HZ�<RUN��-RKQ�:LOH\�
�@��(LVGRUIHU��&�����������0RGHO�IRU�&OLQLFDO�3V\FKRSDWKRORJ\��(QJODQG��073�3UHVV�/WG��
�@��*DUILHOG��6��/����������&OLQLFDO�3V\FKRORJ\��7KH�6WXG\�RI�3HUVRQDOLW\�DQG�%HKDYLRU��1HZ�-HUVH\��$OGLQH��
�@��0H\HU��5��*����������$EQRUPDO�3V\FKRORJ\��%RVWRQ��$OO\Q�	�%DFRQ��,QF�
�@��0LOORQ��7����������0RGHUQ�3V\FKRSDWKRORJ\��%LRVRFLDO�$SSURDFKHV�WR�0DODGDSWLYH�/HDUQLQJ�DQG�&RQGLWLRQLQJ���
3KLODGHOSKLD��6DXQGHUV��
�@��7XUQHU��6��0����������$GXOW�3V\FKRSDWKRORJ\�DQG�'LDJQRVLV��1HZ�<RUN��-RKQ�:LOH\�DQG�6RQV�
�@��:DONHU��(��&�� �7KH +DQGERRN�RI�&OLQLFDO�3V\FKRORJ\��7KHRU\��5HVHDUFK�DQG�3UDFWLFH��1HZ�<RUN��'RZ�-RQHV�
,UYLQ�



WĂŐĞ�ϭϮ ŽĨ�ϰϳ

0�$���3V\FKRORJ\���VW 6HPHVWHU
&RXUVH�1R��36<�����'&(

&RXUVH�1DPH��/LIH�6SDQ�'HYHORSPHQW
7RWDO�&UHGLWV� ��

7HDFKLQJ�+RXUV  ���
7XWRULDO�+RXUV� ���

^1RWH��(DFK�8QLW�&DUU\���&UHGLW�9DOXH�ZLWK����+RXUV�7HDFKLQJ�	���+RXUV�7XWRULDO`

2EMHFWLYHV�
x 7KH� FRXUVH� IRFXVHV� RQ� KXPDQ� GHYHORSPHQW� DV� LW� SURJUHVVHV� WKURXJKRXW� YDULRXV� SV\FKRORJLFDO�

VWDJHV�DQG�FRQWH[WV�

8QLW�,
+XPDQ� 'HYHORSPHQW� 0HDQLQJ�� QDWXUH� 	� 6FRSH� RI� +XPDQ� 'HYHORSPHQW�� )RXQGDWLRQV� RI�
'HYHORSPHQW��*URZWK�	�'HYHORSPHQW�&RQFHSWV��'HYHORSPHQWDO 7DVNV��)DFWRUV�,QIOXHQFLQJ�WKH�
'HYHORSPHQW��%HKDYLRXUV�DQG�$GMXVWPHQWV��0HWKRGV�RI�&KLOG�6WXG\�

8QLW�,,
&RJQLWLYH�'HYHORSPHQW� 3LDJHWLDQ�	�9\JRWVNLDQ�3HUVSHFWLYH��6RFLDO�/HDUQLQJ�7KHRU\�RI�$OEHUW�
%DQGXUD�� ,QGLYLGXDO� 'LIIHUHQFHV� LQ� (DUO\� 0HQWDO� 'HYHORSPHQW�� /DQJXDJH� 'HYHORSPHQW��
(ULNVRQ
V�VWDJHV�RI�SV\FKRVRFLDO�GHYHORSPHQW�

8QLW�,,,
$GROHVFHQW� 'HYHORSPHQW�� (PRWLRQDO�� 3K\VLFDO�� 6RFLDO� 	� &RJQLWLYH� 'HYHORSPHQW�� .RKOEHUJ¶V�
0RUDO�'HYHORSPHQW��$GXOWKRRG��(DUO\��0LGGOH�	�/DWH�$GXOWKRRG��&KDUDFWHULVWLFV��'LYHUVLW\�RI�
$GXOW�/LIH�6W\OHV��&DUHHU�'HYHORSPHQW�	�&KDQJH�LQ�0HQWDO�$ELOLWLHV� 3V\FKRVRFLDO�SUREOHPV�LQ�
$GROHVFHQFH�	�$GXOWKRRG�

5HDGLQJV
�@��/DXUD��(��%HUN����������'HYHORSPHQW�WKURXJK�WKH�/LIH�6SDQ��1HZ�'HOKL��3HDUVRQ�(GXFDWLRQ�
�@��/DXUD��(��%HUN����������8QGHUVWDQGLQJ�&KLOG�'HYHORSPHQW���WK (GLWLRQ��%RVWRQ��$OO\Q�%DFRQ�
�@��+XUORFN��(�%����������'HYHORSPHQWDO�3V\FKRORJ\��$�/LIH�6SDQ�$SSURDFK��1HZ�'HOKL��7DWD�0F*UDZ�
+LOO�
�@��+XUORFN��(�%����������'HYHORSPHQWDO�3V\FKRORJ\��$�/LIH�6SDQ�$SSURDFK���7+ (GLWLRQ���1HZ�'HOKL��
7DWD�0F*UDZ�+LOO�
�@�� %RUQVWHLQ�� 0�+�� 	� /DPE�� 0�(�� �������� 'HYHORSPHQWDO� 3V\FKRORJ\�� $Q� DGYDQFHG� 7H[WERRN� ��WK

(GLWLRQ���1HZ�-HUVH\��/DZUHQFH�(UOEDXP�$VVRFLDWHV�
�@��&UDLJ��*�-����������+XPDQ�'HYHORSPHQW���WK (GLWLRQ���1HZ�-HUVH\��3UHQWLFH�+DOO�
�@��3LDJHW��-���������'HYHORSPHQWDO�3V\FKRORJ\��1HZ�'HOKL��.�6��3XEOLFDWLRQV�
�@��&DYDQDXJK�� -�&��	�%ODQFKDUG�)LHOGV��)�� ��������$GXOW�'HYHORSPHQW�DQG�$JLQJ� ��UG (GLWLRQ���86$��
%URRNV�&ROH�3XEOLVKLQJ�&R�
�@��3DSDOLD��('�(���2OGV��:�6���	�)HOGPDQ��5�'����������+XPDQ�'HYHORSPHQW���WK (GLWLRQ���0F*UDZ�+LOO�
3XEOLFDWLRQV�


