
&RXUVH�1R�3('�����'&( ��&UHGLWV

6SRUWV�3V\FKRORJ\

8QLW�± ,�,1752'8&7,21

�� 'HILQLWLRQ�DQG�0HDQLQJ�RI�VSRUWV�SV\FKRORJ\��1DWXUH�DQG�VFRSH�RI�VSRUWV�
SV\FKRORJ\

�� +LVWRU\�DQG�'HYHORSPHQW�RI�6SRUW�DQG�([HUFLVH�3V\FKRORJ\�LQ�WKH�ZRUOG�DQG�
LQ�,QGLD�

�� 5HODWLRQVKLS�RI�VSRUWV�SV\FKRORJ\�ZLWK�RWKHU�VSRUWV�VFLHQFHV
�� ,PSRUWDQFH�RI�6SRUW�3V\FKRORJ\�IRU�3K\VLFDO�(GXFDWLRQ�7HDFKHUV��$WKOHWHV��

&RDFKHV�DQG�RWKHU�UHODWHG�WR�6SRUW�6HWWLQJ

8QLW�± ,,�(027,21�$1'�027,9$7,21
�� 0HDQLQJ�RI�(PRWLRQV��'HILQLWLRQ��7\SHV�DQG�6\PSWRPV��3V\FKRORJLFDO�)DFWRU�

$IIHFWHG�WR�VSRUWV�$FKLHYHPHQW��6WUHVV��$Q[LHW\��$URXVDO�DQG�$JJUHVVLRQ��
�� 0RWLYDWLRQ�± 'HILQLWLRQ��PHDQLQJ�RI�PRWLYDWLRQ��W\SHV�RI�PRWLYDWLRQ�
�� 7KHRULHV�RI�PRWLYDWLRQ��+LHUDUFK\�RI�QHHGV RI�1HHG E\�0DVORZ��1HHG�

$FKLHYHPHQW�%\�0F&OHOODQG��:HLQHU�$WWULEXWLRQ 7KHRU\��0HDVXULQJ�
PRWLYDWLRQ��7HFKQLTXHV�IRU�GHYHORSLQJ�PRWLYDWLRQ

�� &RQFHQWUDWLRQ�DQG�$WWHQWLRQ�LQ�6SRUWV

8QLW�± ,,, 3(5621$/,7<��36<&+2/2*,$/�6.,//6
�� 'HILQLWLRQ�DQG�PHDQLQJ�RI�3HUVRQDOLW\��3HUVRQDOLW\�WKHRULHV��3V\FKRDQDO\VLV��

7UDLW�DQG�6RFLDO�/HDUQLQJ WKHRULHV�
�� 5HODWLRQVKLS�RI�SHUVRQDOLW\�WR�VSRUW�SHUIRUPDQFH��3HUVRQDOLW\�$VVHVVPHQW�

7HVW��6HOI�5HSRUW��3URMHFWLYH�DQG�%HKDYLRUDO�$VVHVVPHQW
�� 3V\FKRORJLFDO�VNLOOV�WUDLQLQJ�LQ�VSRUWV��UHOD[DWLRQ�VWUDWHJLHV�LQ�VSRUWV

8QLW�± ,9 02725�/($51,1*
�� &RQFHSW�RI��OHDUQLQJ��7KHRULHV�RI�OHDUQLQJ
�� &RQFHSW�RI�PRWRU�OHDUQLQJ��VWDJHV�RI�0RWRU�/HDUQLQJ
�� )DFWRU�LQIOXHQFH�PRWRU�OHDUQLQJ��WUDQVIHU�RI�/HDUQLQJ
�� 0RWRU�'HYHORSPHQW��3KDVHV�RI�0RWRU�'HYHORSPHQW

5()(5(1&(

�� %HUJHU��%�*���3DUJPDQ��'���	�:HLQEHUJ��5�6���������)RXQGDWLRQV�RI�([HUFLVH
3V\FKRORJ\��0RUJDQWRZQ��:9� )LWQHVV�,QIRUPDWLRQ�7HFKQRORJ\�

�� %XUWRQ���'DPRQ���7KRPDV�'��5DHGHNH��������6SRUW�3V\FKRORJ\�)RU�&RDFKHV�
+XPDQ�.LQHWLFV�3XEOLVKHUV� &KDDPSDLJQ�,,LQRLV�

�� &R[�� 5LFKDUG� +� ������� 6SRUW� 3V\FKRORJ\� &RQFHSW� DQG� $SSOLFDWLRQ�� �UG HG�
:P�&��%URZQ�3XEOLVKHUV�



�� *LOO�� 'LDQD� /� ������� 3V\FKRORJLFDO� '\QDPLFV� RI� 6SRUW�� +XPDQ� .LQHWLFV�
3XEOLVKHUV��,QF�&KDPSDLJQ�,/�

�� +RUQ�� 7KHOPD� ������ $GYDQFHV� LQ� 6SRUW� 3V\FKRORJ\� +XPDQ� .LQHWLFV�
3XEOLVKHUV��,QF�&KDPSDLJQ�,/�

�� .DPOHVK�� 0�/�������� 3V\FKRORJ\� LQ� 3K\VLFDO� (GXFDWLRQ� DQG� 6SRUW�� �UG HG��
0HWURSROLWDQ�%RRN�&R�3YW�/WG 'HOKL�

�� 6LQJHU�� 5�1��� +DXVHQEODV�� +�� $��� 	� -DQHOOH�� &�0��������+DQGERRN� RI� 6SRUW�
3V\FKRORJ\���QG HG��1HZ�<RUN�:LOH\�

�� :LOOLDPV��-HDQ�0��������$SSOLHG�6SRUW�3V\FKRORJ\��3HUVRQDO�*URZWK�LQ�3HDN�
3HUIRUPDQFH�:0�&�%URZQ 3XEOLVKHUV�

�� :HLQEHUJ�� 5�6� 	�*RXOG�� 'DQLHO� �� ������ )RXQGDWLRQV� RI� 6SRUW� DQG� ([HUFLVH�
3V\FKRORJ\�+XPDQ�.LQHWLFV�3XEOLVKHUV��,QF�&KDPSDLJQ�,/�

1RWH�IRU�3DSHU�6HWWHU��

([DPLQDWLRQ�ZLWK�PD[��0DUN �����'XUDWLRQ ���PLQXWHV�

6HFWLRQ�$��4XHVWLRQ�FDUU\LQJ�RQH�PDUN�HDFK� ���REMHFWLYH�TXHVWLRQV ���PDUNV

6HFWLRQ�%��TXHVWLRQV�FDUU\LQJ����PDUNV�HDFK�±WZR�TXHVWLRQV ���PDUNV�

6HFWLRQ�& �4XHVWLRQ� FDUU\LQJ� ���PDUNV� HDFK�� 7ZR� TXHVWLRQV� RQO\� RQH� WR� EH� DWWHPSWHG ���
PDUNV

([DPLQDWLRQ�ZLWK�0D[��PDUNV ��� �GXUDWLRQ ����PDUNV�

6HFWLRQ�$��4XHVWLRQ�FDUU\LQJ�RQH�PDUN�HDFK� ���REMHFWLYH�TXHVWLRQV ���PDUNV

6HFWLRQ�%��TXHVWLRQV�FDUU\LQJ����PDUNV�HDFK�±��TXHVWLRQV ���PDUNV�

6HFWLRQ�& �4XHVWLRQ� FDUU\LQJ� ���PDUNV� HDFK�� )RXU� TXHVWLRQV� RQO\� WZR� WR� EH� DWWHPSWHG ���
PDUNV

,QVWUXFWLRQV�IRU�FDQGLGDWHV��

([DPLQDWLRQ�ZLWK�PD[��0DUN �����'XUDWLRQ ���PLQXWHV�

7KH�FDQGLGDWH�VKDOO�KDYH�WR�DWWHPSW�DOO�REMHFWLYH�TXHVWLRQV�IURP�VHFWLRQ�µ$¶�DQG���TXHVWLRQV�
IURP� VHFWLRQ� µ%¶� DQVZHULQJ� DERXW� ����� ����� ZRUGV� DQG� RQO\� RQH� TXHVWLRQV� IURP� VHFWLRQ� µ&¶�
DQVZHULQJ�DERXW������ ����ZRUGV�

([DPLQDWLRQ�ZLWK�0D[��PDUNV ��� �'XUDWLRQ ����PDUNV�

7KH�FDQGLGDWH�VKDOO�KDYH�WR�DWWHPSW�DOO�REMHFWLYH�TXHVWLRQV�IURP�VHFWLRQ�µ$¶�DQG����TXHVWLRQV�
IURP�VHFWLRQ�µ%¶�DQVZHULQJ�DERXW������ �����ZRUGV�DQG�WZR�RQH�TXHVWLRQV�IURP�VHFWLRQ�µ&¶�DQVZHULQJ�
DERXW������ ����ZRUGV�

2EMHFWLYHV�
7KH� REMHFWLYH� RI� WKLV� FRXUVH� LV� WR� OHDUQ� WKH� WKHRULHV�� FRQFHSWV�� DQG� LQWHUYHQWLRQ�
WHFKQLTXHV�RI VSRUW�SV\FKRORJ\��7RSLFV�FRYHUHG�ZLOO�LQFOXGH�PRWLYDWLRQ�WKHRU\�DSSOLHG�
WR�VSRUW��WHDP�G\QDPLFV��SV\FKRORJLFDO�VNLOOV WUDLQLQJ��WKH�SV\FKRORJ\�RI�VSRUW�LQMXU\��
DQG�EXUQRXW�LQ�VSRUW



&RXUVH�12�3('�����'&( ��&UHGLWV

([HUFLVH�3K\VLRORJ\

8QLW�,� ,QWURGXFWLRQ
�� 'HILQLWLRQ��DQG�0HDQLQJ�RI�SK\VLRORJ\�DQG�H[HUFLVH��SK\VLRORJ\
�� ,PSRUWDQFH�RI�H[HUFLVH�SK\VLRORJ\�LQ�WKH�ILHOG�RI�SK\VLFDO�HGXFDWLRQ
�� 6WUXFWXUH�DQG�)XQFWLRQ�RI�6NHOHWDO�0XVFOHV
�� )HPDOH�VSHFLILF�SUREOHP

8QLW�,,� 3K\VLRORJLFDO�%DVLV

�� (IIHFW�RI�H[HUFLVH�WR�WKH�KHDUW�DQG�FLUFXODWRU\�V\VWHP
�� (IIHFW�RI�H[HUFLVH�RQ�5HVSLUDWRU\�V\VWHP
�� (IIHFW�RI�H[HUFLVH�RQ�HQGRFULQH�DQG�QHUYRXV�V\VWHP
�� 3K\VLRORJLFDO�DVSHFWV�RI�GHYHORSPHQW�RI�YDULRXV�SK\VLFDO�ILWQHVV�FRPSRQHQWV

81,7��,,,� 3K\VLRORJLFDO�RI�([HUFLVH

�� 2[\JHQ�DQG�SHUIRUPDQFH
�� (QHUJ\�WUDQVIHU�LQ�ERG\
�� +XPDQ�H[HUFLVH�H[SHQGLWXUH�DW�UHVW�DQG�H[HUFLVH
�� (IIHFW�RI�KLJK�DOWLWXGH�RQ�SK\VLFDO�SHUIRUPDQFH�DQG�DOWLWXGH�DFFOLPDWL]DWLRQ

81,7�,9 'RSLQJ

�� 0HDQLQJ�DQG�HIIHFW�RI�GRSLQJ�RQ�KHDOWK
�� 0HWKRGV�RI�'RSLQJ
�� 'UXJV�XVHG�IRU�GRSLQJ��$QDEROLF�VWHURLGV� 1DUFRWLF�DQDOJHVLF����'LXUHWLFV��$PLQHV�DQG�

%HWD�EORFNHUV
�� 5ROH�DQG�LPSRUWDQFH�RI�:$'$��1$'$

%RRNV�5HFRPPRQGHG�
�� *X\WRQ��$UWKXU�&��³7H[W�%RRN�RI�0HGLFDO�3K\VLRORJ\´� �3KLODGHOSKLD�:�%��6DXQGHU�

&RPSDQ\�������
�� 0RUHKRXVH�� /(� DQG� 0LOOHU�� $�7�� ³3K\VLRORJ\� RI� ([HUFLFH´� �6DLQW� /RXLV�� 0RXVE\�

&RPSDQ\�������
�� .DUSRYLFK�� 3�9�� DQG� VLQQLQJ�� :D\QH� (�� ³3K\VLRORJ\� RI� 0XVFXODU� $FWLYLW\´�

�3KLODGHOSKLD��:�%��6DXQGHUV�&RPSDQ\���������WK�(GLWLRQ��
�� %RXUQH�� *HRIIHU\� +�� ³7KH� 6WUXFWXUH� DQG� )XQFWLRQ� RI�0XVFOHV´� �/RQGRQ� $FDGHPLF�

3UHVV��� ������
�� $VWUDQG��3�2��DQG�5RGDKO��.DUUH��³7H[W�%RRN�RI�ZRUN�3K\VLRORJ\´��7RN\R�0F�*UDZ��

+LOO�;RJDNXVKD��/WG��������
�� 0DWKHZ�� '�.�� DQG� )R[�� (�/�� ³3K\VLRORJLFDO� %DVLV� RI� 3K\VLFDO� (GXFDWLRQ� DQG�

$WKOHWLFV´��3KLODGHOSKLD�:�%��6DXQGHU�&RPSDQ\�������



�� :LOPRUH�+��-DFN�DQG�&RVWLOO�/�3DYLG�� ³3K\VLRORJ\�RI�6SRUWV�DQG�([HUFLVH´� �+XPDQ�
.LQHWLFV���������

�� 5REHU\V� $�� 5REHUW� DQG� 5REHUW� 2�� 6FRWW�� ³)XQGDPHQWDO� 3ULQFLSOHV� RI� ([HUFLVH�
3K\VLRORJ\´��0F��*UHZ�+LOO�&RPSDQLHV��,QF���������

�� $GDPV� 0�� *HQH� ([HUFLVH� 3K\VLRORJ\�� /DERUDWRU\� 0DQXDO�� �:&%� 0F� *UHZ�+LOO�
&RPSDQLHV��,QF���������

��� .DWFK� /�� 9LFWRU�� .DWFK� ,�� )UDQN� DQG� 0FDUGOH� '�� :LOOLDP�� ³([HUFLVH� 3K\VLRORJ\´�
�:LOOLDPV�	�:LONLQV��$�:DYHUW\�&RPSDQ\���������

���0RRUHQ�&�� )UDQN� DQG�9RONHU�.DODXV� ³0ROHFXODU� DQG� FHOOXOHU� H[HUFLVH� 3K\VLRORJ\´�
�+XPDQ�.LQWLFV��'HYLGLRQ�RI�VSRUWV�GLVWULEXWRU�1]�/WG���������

��� 7LZDUL�6HQGK\D�³([HUFLVH�3K\VLRORJ\´��6SRUWV�SXEOLFDWLRQ�$VKRN�9LKDU��'HOKL��������

1RWH�IRU�3DSHU�6HWWHU��

([DPLQDWLRQ�ZLWK�PD[��0DUN �����'XUDWLRQ ���PLQXWHV�

6HFWLRQ�$��4XHVWLRQ�FDUU\LQJ�RQH�PDUN�HDFK� ���REMHFWLYH�TXHVWLRQV ���PDUNV

6HFWLRQ�%��TXHVWLRQV�FDUU\LQJ����PDUNV�HDFK�±WZR�TXHVWLRQV ���PDUNV�

6HFWLRQ� & � 4XHVWLRQ� FDUU\LQJ� ��� PDUNV� HDFK�� 7ZR� TXHVWLRQV� RQO\� RQH� WR� EH�
DWWHPSWHG ���PDUNV

([DPLQDWLRQ�ZLWK�0D[��PDUNV ��� �GXUDWLRQ ��� PDUNV�

6HFWLRQ�$��4XHVWLRQ�FDUU\LQJ�RQH�PDUN�HDFK� ���REMHFWLYH�TXHVWLRQV ���PDUNV

6HFWLRQ�%��TXHVWLRQV�FDUU\LQJ����PDUNV�HDFK�±��TXHVWLRQV ���PDUNV�

6HFWLRQ� & � 4XHVWLRQ� FDUU\LQJ� ��� PDUNV� HDFK�� )RXU� TXHVWLRQV� RQO\� WZR� WR� EH�
DWWHPSWHG ���PDUNV

,QVWUXFWLRQV IRU�FDQGLGDWHV��

([DPLQDWLRQ�ZLWK�PD[��0DUN �����'XUDWLRQ ���PLQXWHV�

7KH� FDQGLGDWH� VKDOO� KDYH� WR� DWWHPSW� DOO� REMHFWLYH� TXHVWLRQV� IURP� VHFWLRQ� µ$¶� DQG� ��
TXHVWLRQV� IURP�VHFWLRQ� µ%¶�DQVZHULQJ�DERXW� ����� �����ZRUGV�DQG�RQO\�RQH�TXHVWLRQV� IURP�
VHFWLRQ�µ&¶�DQVZHULQJ�DERXW������ ����ZRUGV�

([DPLQDWLRQ�ZLWK�0D[��PDUNV ��� �'XUDWLRQ ����PDUNV�

7KH�FDQGLGDWH� VKDOO� KDYH� WR�DWWHPSW�DOO�REMHFWLYH� TXHVWLRQV� IURP�VHFWLRQ� µ$¶�DQG����
TXHVWLRQV� IURP� VHFWLRQ� µ%¶� DQVZHULQJ� DERXW� ����� �����ZRUGV� DQG� WZR�RQH� TXHVWLRQV� IURP�
VHFWLRQ�µ&¶�DQVZHULQJ�DERXW������ ����ZRUGV�

2EMHFWLYHV�

7KH�REMHFWLYH�RI�WKLV�FRXUVH�LV�WR�LPSDUW�WKH�NQRZOHGJH�RI�XQGHUO\LQJ�SULQFLSOHV�DQG�
FRQFHSWV� RI� ([HUFLVH� DQG� 6SRUW� 6FLHQFH�� ZKLFK� LQFOXGHV� +XPDQ� 3K\VLRORJ\��
$QDWRP\�� )XQFWLRQDO� $QDWRP\�� ([HUFLVH� 3K\VLRORJ\�� 0RWRU� /HDUQLQJ� DQG� &RQWURO��
([HUFLVH�0HWDEROLVP�DQG�1XWULWLRQ



6XEMHFW�&RGH� 3('�����'&( ��&UHGLWV

6SRUWV�0HGLFLQH��$WKOHWLF�&DUH�DQG�5HKDELOLWDWLRQ

8QLW�,�,QWURGXFWLRQ�
���0HDQLQJ��$LP�DQG�REMHFWWLYH RI�VSRUWV�PHGLFLQH�
���%ULHI�KLVWRU\�RI�VSRUWV�PHGLFLQH�LQ�,QGLD�DQG�$EURDG��
���&RQFHSW�RI�VSRUWV�PHGLFLQH�DQG�LWV�QHHG�
���5ROH�RI�SK\VLFLDQ��DWKOHWH�WUDLQHU�DQG�FRDFKHV�

8QLW�,,�&RPPRQ�VSRUWV�LQMXULHV��SUHYHQWLRQ�DQG�PDQDJHPHQW�
���&RPPRQ�VSRUWV�LQMXULHV�DQG�LPPHGLDWH�WUHDWPHQW�RI�VSUDLQ��VWUDLQ��ODFHUDWLRQ��
+DHPDWRPD��FRQWXVLRQ��DEUDVLRQ��GLVORFDWLRQ�DQG�IUDFWXUH�
���&RPPRQ�UHJLRQDO�LQMXULHV�DQG�WKHLU�PDQDJHPHQW��KHDG��QHFN��IDFH��WKRUD[��DEGRPHQ���
SHOYLV��XSSHU�DQG�ORZHU�OLPEV�
���)DFWRUV�UHVSRQVLEOH IRU�VSRUWV�LQMXULHV�
���*HQHUDO�JXLGHOLQHV�IRU�WKHLU�SUHYHQWLRQ��PDQDJHPHQW�RI�DFXWH�DQG�FKURQLF�LQMXULHV�

81,7�,,,�7KHUDSHXWLF�0RGDOLWLHV�DQG�UHKDELOLWDWLRQ�
���+\GUR�WKHUDS\��
���&U\RWKHUDS\��
���7�(�1�6�
���7KHUPRWKHUDS\��

81,7�,9�0DVVDJH�
���,QWURGXFWLRQ�RI�PDVVDJH�
���%ULHI�KLVWRU\�RI�PDVVDJH�DQG�UHPHGLDO�H[HUFLVHV��
���(IIHFW�RI�PDVVDJH�RQ�PDMRU�%RG\�V\VWHPV�
���7\SH�RI�PDVVDJH�

%RRN�5HFRPPHQGHG�

���5HLGHU�%UXFH��³6SRUW�0HGLFLQH´��:�%��6DXQGHUV�&RPSDQ\��$�GLYLVLRQ�RI�+XUFRXUW�%UDFH�

	 &RPSDQ\��3KLODGHOSKLD��������

���0LOOLRQ�%��0RUULV�³2IILFH�VSRUWV�0HGLFLQH´��+DQOH\�	�%HOILQV�,QF��3KLODGHOSKLD���������

���6FXGHUL�5��*LOHV�DQG�0F��&DQQ�'��3HWHU�³6SRUWV�0HGLFLQH�D�FRPSUHKHQVLYH�DSSURDFK´�

�(OVHYLHU�0RVE\��%XUWLV�&HQWHU��3KLODGHOSKLD���������

���6FXGHUL�5��*LOHV��0F��&DQQ�'��3HWHU�DQG�%UXQ�-��3HWHU�³6SRUWV�0HGLFLQH��3ULQFLSOHV�RI�

3ULPDU\�&XUH´��0RVE\�$�+DUFRXUW�+HDOWK�6FLHQFH�&RPSDQ\�6W��/RXLV���������

���8SUULDQ�:HULHU�³3K\VLFDO�7KHUDS\�IRU�VSRUWV´��:�%��6DXQGHUV�&RPSDQ\��$��'LYLVLRQ�RI�

+DUFRXUWV�%UDFH�	�&RPSDQ\��&XUWLV�&HQWUHV�3KLODGHOSKLD�������



1RWH�IRU�3DSHU�6HWWHU��

([DPLQDWLRQ�ZLWK�PD[��0DUN �����'XUDWLRQ ���PLQXWHV�

6HFWLRQ�$��4XHVWLRQ�FDUU\LQJ�RQH�PDUN�HDFK� ���REMHFWLYH�TXHVWLRQV ���PDUNV

6HFWLRQ�%��TXHVWLRQV�FDUU\LQJ����PDUNV�HDFK�±WZR�TXHVWLRQV ���PDUNV�

6HFWLRQ� & � 4XHVWLRQ� FDUU\LQJ� ��� PDUNV� HDFK�� 7ZR� TXHVWLRQV� RQO\� RQH� WR� EH�
DWWHPSWHG ���PDUNV

([DPLQDWLRQ�ZLWK�0D[��PDUNV ��� �GXUDWLRQ ����PDUNV�

6HFWLRQ�$��4XHVWLRQ�FDUU\LQJ�RQH�PDUN�HDFK� ���REMHFWLYH�TXHVWLRQV ���PDUNV

6HFWLRQ�%��TXHVWLRQV�FDUU\LQJ����PDUNV�HDFK�±��TXHVWLRQV ���PDUNV�

6HFWLRQ� & � 4XHVWLRQ� FDUU\LQJ� ��� PDUNV� HDFK�� )RXU� TXHVWLRQV� RQO\� WZR� WR� EH�
DWWHPSWHG ���PDUNV

,QVWUXFWLRQV�IRU�FDQGLGDWHV��

([DPLQDWLRQ�ZLWK�PD[��0DUN �����'XUDWLRQ ���PLQXWHV�

7KH� FDQGLGDWH� VKDOO� KDYH� WR� DWWHPSW� DOO� REMHFWLYH� TXHVWLRQV� IURP� VHFWLRQ� µ$¶� DQG� ��
TXHVWLRQV� IURP�VHFWLRQ� µ%¶�DQVZHULQJ�DERXW� ����� �����ZRUGV�DQG�RQO\�RQH�TXHVWLRQV� IURP�
VHFWLRQ�µ&¶�DQVZHULQJ�DERXW������ ����ZRUGV�

([DPLQDWLRQ�ZLWK�0D[��PDUNV ��� �'XUDWLRQ ����PDUNV�

7KH FDQGLGDWH� VKDOO� KDYH� WR�DWWHPSW�DOO�REMHFWLYH� TXHVWLRQV� IURP�VHFWLRQ� µ$¶�DQG����
TXHVWLRQV� IURP� VHFWLRQ� µ%¶� DQVZHULQJ� DERXW� ����� �����ZRUGV� DQG� WZR�RQH� TXHVWLRQV� IURP�
VHFWLRQ�µ&¶�DQVZHULQJ�DERXW������ ����ZRUGV�

2EMHFWLYHV�

7KH� REMHFWLYH� RI� WKH� FRXUVH� LV WR� LPSDUW NQRZOHGJH� DERXW� WKH� VSRUWV� LQMXULHV��
SUHYHQWLRQV�DQG�UHKDELOLWDWLRQV�RI�WKH�DWKOHWHV�



&RXUVH�1R�3('�����'&( ��&UHGLWV
6SRUWV�6RFLRORJ\

8QLW�± ,� ,1752'8&7,21

�� 1DWXUH��6FRSH�	�0HWKRGV�RI�6SRUW�6RFLRORJ\�
�� 6SRUW�DV�D�VRFLDO�SKHQRPHQRQ�
�� 6RFLRORJLFDO�DQDO\VLV�RI�VSRUW�DQG�VSRUW�VRFLRORJ\�DV�DQ�DFDGHPLF�GLVFLSOLQH�
�� &RQFHSW�RI�VRFLDOL]DWLRQ��6RFLDOL]DWLRQ�YLD�JDPHV�DQG�VSRUW�

8QLW�,,� 63257�$1'�0,&52�62&,$/�6<67(06
�� 6WXG\�RI�VSRUW�JURXSV�
�� *URXS�LQWHUDFWLRQ��FRPSHWLWLRQ�	�FRRSHUDWLRQ�
�� %HKDYLRU��FKDUDFWHULVWLFV��TXDOLWLHV�DQG�UROH�RI�VSRUW�OHDGHUV�
�� 6SRUWV�DQG�FXOWXUHV�

8QLW�,,,� 63257�$1'�0$&5262&,$/�6<67(06
�� 5HODWLRQVKLS�EHWZHHQ�VSRUW�DQG�VRFLDOL]LQJ�LQVWLWXWLRQV��IDPLO\��VFKRRO�DQG�

HGXFDWLRQDO�V\VWHPV��
�� ,QWHU�UHODWLRQVKLS�EHWZHHQ�DQG�UHJXODWLQJ�LQVWLWXWLRQV��SROLWLFV�DQG�HFRQRP\��
�� 6SRUW�DQG�FXOWXUDO�LQVWLWXWLRQV��UHOLJLRQ�DQG�DUW��
�� 6RFLDOL]DWLRQ�YLD�JDPHV�DQG�VSRUW�

8QLW�,9� 62&,$/�*$0(6�&21&(51,1*�63257�,1�62&,(7<
�� 6RFLDO�VWUDWLILFDWLRQ�LQ�VSRUW��VSRUW�DV�D�VWUDWLILFDWLRQ�V\VWHP�
�� 'LVFULPLQDWLRQ�DQG�GHPRFUDWL]DWLRQ�LQ�VSRUW�ZLWK�6SHFLDO�UHIHUHQFH�WR�VRFLR�HFRQRPLF�

FODVVHV�DQG�ZRPHQ�
�� 6SRUW�DQG�DJJUHVVLRQ��YLROHQFH�LQ�VSRUW�
�� 3UREOHP�UHJDUGLQJ�SURIHVVLRQDOL]DWLRQ�DQG�FKLOGUHQ�LQ�VSRUW�

5()(5(1&(��
ͳ��/R\��-RKQ��:��.HQ\DQ��*HUDOG�6��	�0F�3KHUVRQ��%DUU\�'��³6SRUWV�&XOWXUH�DQG�
6RFLHW\´��3KLODGHOSKLD�/HD�	�)HELJHU���������

���%DOO��'RQDOG�:��DQG�/RZ�-RKQ�:�³6SRUW�DQG�6RFLDO�RUGHU�FRQWULEXWLRQ�WR�WKH�
VRFLRORJ\�RI�VSRUW´��/RQGRQ��$GGLVRQ�ZHVHO\�SXEOLVKLQJ�FR��,QF��������

���/R\�-RKQ�:��0F�3KHUVRQ��%DUU\�'��DQG�.HQ\DQ�*HUDOG��³6SRUW�DQG�6RFLDO�
6\VWHP´��/RQGRQ��$GGLVRQ�ZHVHO\�SXEOLVKLQJ�FRPSDQ\�,QF��������

���(GZDUG�/DUU\�³6RFLRORJ\�RI�6SRUW´��,OLKRLV��7KH�'RUVH\�3UHVV���������

���&DUU\��%UD\DQW�-��³6RFLDO�'LPHQVLRQ�RI�3K\VLFDO�$FWLYLW\´�1HZ�-HUVH\��
(QJOHZRRG�&OLIIV��3UHQWLFH�+DOO�,Q��������

���6LQJK�.DQZDOMHHW�DQG�VLQJK�,QGHUMLW�³6SRUWV�6RFLRORJ\´��)ULHQGV�3XEOLFDWLRQV�
,QGLD���������

���:DONOH\�-D\�³6SRUWV�LQ�6RFLHW\´��0F�*UDZ�+LOO��&RPSDQLHV��,QF���������



���%KXVKDQ�9LG\D��6DFKGHYD�5�'��³$Q�,QWURGXFWLRQ�6RFLRORJ\´��.LWDE�0DKDO��
$OODKDEDG��������

���6LQJK�%KXSLQGHU�6SRUWV�6RFLRORJ\��³$Q�,QGLDQ�SHUVSHFWLYH´��IULHQGV�SXEOLFDWLRQV��
,QGLD��������

����-DLQ�5DFKQD�³6SRUWV�6RFLRORJ\´��.KHO�6DKLW\D�.HQGUD�$VKRN�YLKDU�'HOKL�������

1RWH�IRU�3DSHU 6HWWHU��

([DPLQDWLRQ�ZLWK�PD[��0DUN �����'XUDWLRQ ���PLQXWHV�

6HFWLRQ�$��4XHVWLRQ�FDUU\LQJ�RQH�PDUN�HDFK� ���REMHFWLYH�TXHVWLRQV ���PDUNV

6HFWLRQ�%��TXHVWLRQV�FDUU\LQJ����PDUNV�HDFK�±WZR�TXHVWLRQV ���PDUNV�

6HFWLRQ� & � 4XHVWLRQ� FDUU\LQJ� ��� PDUNV� HDFK�� 7ZR� TXHVWLRQV� RQO\� RQH� WR� EH�
DWWHPSWHG ���PDUNV

([DPLQDWLRQ�ZLWK�0D[��PDUNV ��� �GXUDWLRQ ����PDUNV�

6HFWLRQ�$��4XHVWLRQ�FDUU\LQJ�RQH�PDUN�HDFK� ���REMHFWLYH�TXHVWLRQV ���PDUNV

6HFWLRQ�%��TXHVWLRQV�FDUU\LQJ����PDUNV�HDFK�±��TXHVWLRQV ���PDUNV�

6HFWLRQ� & � 4XHVWLRQ� FDUU\LQJ� ��� PDUNV� HDFK�� )RXU� TXHVWLRQV� RQO\� WZR� WR� EH�
DWWHPSWHG ���PDUNV

,QVWUXFWLRQV�IRU�FDQGLGDWHV��

([DPLQDWLRQ�ZLWK�PD[��0DUN �����'XUDWLRQ ���PLQXWHV�

7KH� FDQGLGDWH� VKDOO� KDYH� WR� DWWHPSW� DOO� REMHFWLYH� TXHVWLRQV� IURP� VHFWLRQ� µ$¶� DQG� ��
TXHVWLRQV� IURP�VHFWLRQ� µ%¶�DQVZHULQJ�DERXW� ����� �����ZRUGV�DQG�RQO\�RQH�TXHVWLRQV� IURP�
VHFWLRQ�µ&¶�DQVZHULQJ�DERXW������ ����ZRUGV�

([DPLQDWLRQ�ZLWK�0D[��PDUNV ��� �'XUDWLRQ ����PDUNV�

7KH�FDQGLGDWH� VKDOO� KDYH� WR�DWWHPSW�DOO�REMHFWLYH� TXHVWLRQV� IURP�VHFWLRQ� µ$¶�DQG ���
TXHVWLRQV� IURP� VHFWLRQ� µ%¶� DQVZHULQJ� DERXW� ����� �����ZRUGV� DQG� WZR�RQH� TXHVWLRQV� IURP�
VHFWLRQ�µ&¶�DQVZHULQJ�DERXW������ ����ZRUGV�

2EMHFWLYHV�

7KH�REMHFWLYH� RI� WKLV� FRXUVH� LV� WR�GHYHORS�D�VRFLRORJLFDO� DQG�KLVWRULFDO� SHUVSHFWLYH�
DERXW�VSRUWV�DQG�SK\VLFDO�DFWLYLW\��DQG�XVH�RI�FULWLFDO�WKLQNLQJ�LQ�RUGHU�WR�XQGHUVWDQG�
WKH� VSRUWV� DQG� SK\VLFDO� DFWLYLWLHV� LQ� WKH� FRQWH[W� RI� VRFLHW\�� EH\RQG� SHUIRUPDQFH��
UHVXOWV��DQG�FRPSHWLWLRQ



&RXUVH�1R�3('�����'&( ��&UHGLWV
'LVVHUWDWLRQ

�� 'LVVHUWDWLRQ�FDQ EH�RSWHG�E\� WKH� VWXGHQWV�ZKR�KDYH�VHFXUHG�DW� OHDVW�
����PDUNV�LQ�DJJUHJDWH�LQ��VW DQG��QG VHPHVWHUV�WDNHQ�WRJHWKHU�

�� 7KRVH� VWXGHQWV� ZKR� ZLVK� WR� RSW� IRU� GLVVHUWDWLRQ� LQ� WKH� �WK VHPHVWHU�
KDYH�WR�VWDUW�WKH�ZRUN�LQ��UG VHPHVWHU�VR�LW�ZLOO�FRPSOHWHG�E\�WKH�HQG�
RI��WK VHPHVWHU�

�� 7KH� 'LVVHUWDWLRQ� VKDOO� EH� FDUULHG� RXW� XQGHU� WKH� VXSHUYLVLRQ� RI�
FRQFHUQ�WHDFKHU�RI�WKH�GHSDUWPHQW�

�� $SSURYDO�RI�WRSLF��DOORWPHQW�RI�VXSHUYLVRU��SURJUHVV�RI�UHVHDUFK�ZRUN�
DQG�HYDOXDWLRQ�VKDOO�EH�PRQLWRU�E\�'HSDUWPHQW�5HVHDUFK�FRPPLWWHH�

�� ,QWURGXFWLRQ�DQG�5HYLHZ�SDUW�RI�WKH� WKHVLV�VKDOO�EH�FRPSOHWHG�LQ��UG

VHPHVWHU�

�� 7KH�GLVVHUWDWLRQ�VKDOO�EH�HYDOXDWHG�E\�SUHVHQWDWLRQ�RI�ZRUN� LQ�YLYD�
YRFH�� �����PDUNV�VKDOO� EH�DOORWWHG� IRU�GLVVHUWDWLRQ�UHSRUW� DQG�����
IRU�YLYD�YRFH�DQG�SUHVHQWDWLRQ�

2EMHFWLYHV�

7KH� REMHFWLYH� RI� WKLV� FRXUVH� LV� WR� SURYLGH� RSSRUWXQLW\� IRU� VWXGHQWV� WR� V\QWKHVL]H�

NQRZOHGJH�DQG�VNLOOV�JDLQHG�GXULQJ� WKHLU�PDVWHU�SURJUDP�E\�GHVLJQLQJ��FRQGXFWLQJ��

DQG�ZULWLQJ�WKH�GLVVHUWDWLRQ�XQGHU�WKH�VXSHUYLVLRQ�RI�WHDFKHUV DQG�FRPPLWWHH�



&RXUVH�1R�3('�����*( ��&UHGLWV

<RJD 	�+HDOWK

8QLW�,�,QWURGXFWLRQ�WR�<RJD��

�� 0HDQLQJ�DQG�'HILQLWLRQ�RI�<RJD��1DWXUH�	�6FRSH�RI�<RJD���
�� 1HHGV�	�,PSRUWDQFH�RI�<RJD���
�� (IIHFW�RI�<RJDVDQD�RQ�KHDOWK�RI�LQGLYLGXDO
�� 1HHG�RI�\RJD�LQ�SUHVHQW�GD\�OLIH

8QLW�,,���$DVQDV 	�3UDQD\DP

�� $DVQDV��LQ�VLWWLQJ�SRVWXUH��$DVQDV�LQ�VWDQGLQJ�SRVLWLRQ �)LYH�DVDQDV�HDFK�
�� $DVQDV�LQ�3URQH�SRVLWLRQ��$DVQDV�LQ�6SLQH�SRVLWLRQ �)LYH�DVDQDV�HDFK�
�� 0HDQLQJ�DQG�W\SHV�RI�3UDQD\DP�%HQLILWV�RI�SUDQD\DP
�� <RJLF�GLHW�

1RWH�IRU�3DSHU�6HWWHU��

([DPLQDWLRQ�ZLWK�PD[��0DUN �����'XUDWLRQ ���PLQXWHV�

6HFWLRQ�$��4XHVWLRQ�FDUU\LQJ�RQH�PDUN�HDFK� ���REMHFWLYH�TXHVWLRQV ���PDUNV

6HFWLRQ�%��TXHVWLRQV�FDUU\LQJ����PDUNV�HDFK�±WZR�TXHVWLRQV ���PDUNV�

6HFWLRQ� & � 4XHVWLRQ� FDUU\LQJ� ��� PDUNV� HDFK�� 7ZR� TXHVWLRQV� RQO\� RQH� WR� EH�
DWWHPSWHG ���PDUNV

([DPLQDWLRQ�ZLWK�0D[��PDUNV ��� �GXUDWLRQ ����PDUNV�

6HFWLRQ�$��4XHVWLRQ�FDUU\LQJ�RQH�PDUN�HDFK� ���REMHFWLYH�TXHVWLRQV ���PDUNV

6HFWLRQ�%��TXHVWLRQV�FDUU\LQJ����PDUNV�HDFK�±��TXHVWLRQV ���PDUNV�

6HFWLRQ� & � 4XHVWLRQ� FDUU\LQJ� ��� PDUNV� HDFK�� )RXU� TXHVWLRQV� RQO\� WZR� WR� EH�
DWWHPSWHG ���PDUNV

,QVWUXFWLRQV�IRU�FDQGLGDWHV��

([DPLQDWLRQ�ZLWK�PD[��0DUN �����'XUDWLRQ ���PLQXWHV�

7KH� FDQGLGDWH� VKDOO� KDYH� WR� DWWHPSW� DOO� REMHFWLYH� TXHVWLRQV� IURP� VHFWLRQ� µ$¶� DQG� ��
TXHVWLRQV� IURP�VHFWLRQ� µ%¶�DQVZHULQJ�DERXW� ����� �����ZRUGV�DQG�RQO\�RQH�TXHVWLRQV� IURP�
VHFWLRQ�µ&¶�DQVZHULQJ�DERXW������ ����ZRUGV�



3('�����*2(� ��&UHGLWV
6SRUWV�FRDFKLQJ

8QLW�,�,QWURGXFWLRQ

�� 0HDQLQJ DQG�FRQFHSW RI�WHDFKLQJ��FRDFKLQJ�DQG�VSRUWV�WUDLQLQJ
�� 3ULQFLSOHV�DQG�FKDUDFWHULVWLFV�RI�FRDFKLQJ
�� 4XDOLWLHV�DQG�TXDOLILFDWLRQ�RI�D�JRRG FRDFK
�� 'XWLHV�RI�FRDFK�DQG�RIILFLDOV

8QLW�,,�FRDFKLQJ�RI�JDPHV

�� %DVLF�DQG�DGYDQFH�VNLOOV�RI�)RRWEDOO�DQG�YROOH\EDOO
�� 2IILFLDO�UXOHV�RI�)RRWEDOO�DQG�YROOH\EDOO
�� %DVLF�DQG�DGYDQFH�VNLOOV�RI�&ULFNHW�DQG�KRFNH\
�� 2IILFLDO�UXOHV�RI�FULFNHW�DQG�KRFNH\

%RRNV�5HFRPPHQGHG�

�� &UDWW\��6��³3HUFHSWXDO�	�0RWRU�'HYHORSPHQW�LQ�LQIDQWV�DQG�FKLOGUHQ´�3UHQWLFH�+DOO�
������

�� 'LFN��)�7��³6SRUWV�WUDLQLQJ�3ULQFLSOHV´�/HSXV��/RQGRQ��������
�� -HQVRQ��&�5���)LVKHU�$�*��³6FLHQWLILF�EDVLV�RI�$WKOHWLFV�FRQGLWLRQLQJ´�/HD�	�)HELJHU��

3KLODGHOSKLD��������
�� 0DWYH\HZ��/�3��³)XQGDPHQWDOV�RI�6SRUWV�7UDLQLQJ´��7UDQVODWLRQ�IURP�5XVVLDQ��0U��

3XEOLVKHU��0RVFRZ��������
�� 6LQJK��+��³6SRUW�7UDLQLQJ��*HQHUDO�7KHRU\�DQG�0HWKRGV´�1�,�6��3DWLDOD�������
�� 6LQJK�+DUG\DO�³6FLHQFH�RI�6SRUWV�7UDLQLQJ´�1HZ�'HOKL��'96�3XEOLFDWLRQV�������
�� :LOOPRUH��8�0��³$WKOHWLF�7UDLQLQJ�DQG�3K\VLFDO�ILWQHVV´�$OO\QDQG�%DFRQ��,QF��

6\GQH\������
�� %XPSD��7���������³3HURGL]DWLRQ´�+XPDQ�.LQHWLFV�3XEOLVKHUV��,QF�&KDPSDLJQ�,/�

1RWH�IRU�3DSHU�6HWWHU��

([DPLQDWLRQ�ZLWK�PD[��0DUN �����'XUDWLRQ ���PLQXWHV�

6HFWLRQ�$��4XHVWLRQ�FDUU\LQJ�RQH�PDUN�HDFK� ���REMHFWLYH�TXHVWLRQV ���PDUNV

6HFWLRQ�%��TXHVWLRQV�FDUU\LQJ����PDUNV�HDFK�±WZR�TXHVWLRQV ���PDUNV�

6HFWLRQ� & � 4XHVWLRQ� FDUU\LQJ� ��� PDUNV� HDFK�� 7ZR� TXHVWLRQV� RQO\� RQH� WR� EH�
DWWHPSWHG ���PDUNV

([DPLQDWLRQ�ZLWK�0D[��PDUNV ��� �GXUDWLRQ ����PDUNV�

6HFWLRQ�$��4XHVWLRQ�FDUU\LQJ�RQH�PDUN�HDFK� ���REMHFWLYH�TXHVWLRQV ���PDUNV

6HFWLRQ�%��TXHVWLRQV�FDUU\LQJ����PDUNV�HDFK�±��TXHVWLRQV ���PDUNV�



6HFWLRQ� & � 4XHVWLRQ� FDUU\LQJ� ��� PDUNV� HDFK�� )RXU� TXHVWLRQV� RQO\� WZR� WR� EH�
DWWHPSWHG ���PDUNV

,QVWUXFWLRQV�IRU�FDQGLGDWHV��

([DPLQDWLRQ�ZLWK�PD[��0DUN �����'XUDWLRQ ���PLQXWHV�

7KH� FDQGLGDWH� VKDOO� KDYH� WR� DWWHPSW� DOO� REMHFWLYH� TXHVWLRQV IURP� VHFWLRQ� µ$¶� DQG� �
TXHVWLRQV� IURP�VHFWLRQ� µ%¶�DQVZHULQJ�DERXW� ����� �����ZRUGV�DQG�RQO\�RQH TXHVWLRQV� IURP�
VHFWLRQ�µ&¶�DQVZHULQJ�DERXW������ ����ZRUGV�

([DPLQDWLRQ�ZLWK�0D[��PDUNV ��� �'XUDWLRQ ����PDUNV�

7KH�FDQGLGDWH� VKDOO� KDYH� WR�DWWHPSW�DOO� REMHFWLYH� TXHVWLRQV IURP�VHFWLRQ� µ$¶�DQG����
TXHVWLRQV� IURP� VHFWLRQ� µ%¶� DQVZHULQJ� DERXW� ����� �����ZRUGV� DQG� WZR RQH TXHVWLRQV� IURP�
VHFWLRQ�µ&¶�DQVZHULQJ�DERXW������ ����ZRUGV�

2EMHFWLYH�

7KLV�FRXUVH�LV�IUDPHG�IRU�VWXGHQW�RI�RWKHU�GHSDUWPHQWV���7KH REMHFWLYH�RI�WKLV�FRXUVH�LV�WR�
OHDUQ��LPSURYH�VNLOO LQ�WKH�GLVFLSOLQH�RI�)RRWEDOO��+RFNH\�9ROOH\�%DOO�DQG�&ULFNHW��

&RXUVH�1R�3('�����2( ��&UHGLWV



&RXUVH�1R�3('�����'&( ��&UHGLWV

.LQHVLRORJ\

8QLW�,�,QWURGXFWLRQ�WR�.LQHVLRORJ\
�� 0HDQLQJ��LPSRUWDQFH RI�.LQHVLRORJ\
�� 6FRSH�RI�.LQHVLRORJ\�LQ�3K\VLFDO�(GXFDWLRQ�
�� 7\SHV�RI�PRYHPHQWV�LQ�GLIIHUHQW�D[LV DQG�SODQHV
�� ,QWURGXFWLRQ�WR�.LQHWLFV�	�.LQHPDWLFV

8QLW�,,�0XVFOHV�
�� &ODVVLILFDWLRQ RI�PXVFOHV�
�� 1HXUR� PXVFXODU�EDVLV�RI�KXPDQ�PRYHPHQW�
�� 0RWRU�XQLW��5HFHSWRUV��3URSHULRFHSWRUV�
�� 5HIOH[� PRYHPHQW�� H[WHQVRU� WKUXVW� UHIOH[�� IOH[RU� UHIOH[�� FURVVHG� H[WHQVRU� UHIOH[��

SURSHULRFHSWLYH�UHIOH[��VWUHWFK�UHIOH[�

8QLW�,,,�-RLQWV RI�8SSHU�([WUHPLW\
�� 6KRXOGHU�MRLQW�� 6WUXFWXUH�DQG�PXVFOH�UHLQIRUFHPHQW��PRYHPHQW�
�� (OERZ�MRLQW�� 6WUXFWXUH��PXVFOH�UHLQIRUFHPHQW��PRYHPHQW�
�� :ULVW�-RLQW� 6WUXFWXUH���PXVFOH�UHLQIRUFHPHQW��PRYHPHQW
�� 0XVFOHV�RI�XSSHU�H[WUHPLW\��'HOWRLG�� ODWLVPXV�GRUVL��SDFWRUDOLV�PDMRU�DQG�PLQRU��

ELFHS��WULFHS�

8QLW�,9 -RLQWV�RI�/RZHU�([WUHPLW\
�� +LS�-RLQW�� 6WUXFWXUH��PXVFOH�UHLQIRUFHPHQW��PRYHPHQW�
�� .QHH�MRLQW�± 6WUXFWXUH��PXVFOH�UHLQIRUFHPHQW��PRYHPHQW�
�� $QNOH�MRLQW� 6WUXFWXUH��PXVFOHV�UHLQIRUFHPHQW��PRYHPHQW
�� 0XVFOHV� RI� ORZHU� H[WUHPLW\�� +DPVWULQJV� JURXS�� 4XDGULFHSV� JURXS 	

*DVWURFQHPLXV�

%RRNV�UHFRPPHQGHG�

�� *RZLW]NH��%�$�DQG�0LOQHU��0���������6FLHQWLILF�%DVLV�RI�+XPDQ�0RYHPHQW���UG��HG���
%DOWLPRUH���:LOOLDPV�DQG�:LONLQV�

�� *URYHV��5�DQG�&DPDLQH��'�����������&RQFHSWV�LQ�.LQHVLRORJ\����QG�HG��3KLODGHOSKLD��
6DXQGHUV�&ROOHJH�3XEOLVKLQJ�

�� +D\�� -�	 5HLG�� -� ��������7KH�$QDWRPLFDO� DQG�0HFKDQLFDO�%DVLV� RI�+XPDQ�0RWLRQ��
(QJOHZRRG�&OLIIV��3UHQWLFH�± +DOO

1RWH�IRU�3DSHU�6HWWHU��

([DPLQDWLRQ�ZLWK�PD[��0DUN �����'XUDWLRQ ���PLQXWHV�

6HFWLRQ�$��4XHVWLRQ�FDUU\LQJ�RQH�PDUN�HDFK� ���REMHFWLYH�TXHVWLRQV ���PDUNV

6HFWLRQ�%��TXHVWLRQV�FDUU\LQJ����PDUNV�HDFK�±WZR�TXHVWLRQV ���PDUNV�



6HFWLRQ� & � 4XHVWLRQ� FDUU\LQJ� ��� PDUNV� HDFK�� 7ZR� TXHVWLRQV� RQO\� RQH� WR� EH�
DWWHPSWHG ���PDUNV

([DPLQDWLRQ�ZLWK�0D[��PDUNV ��� �GXUDWLRQ ����PDUNV�

6HFWLRQ�$��4XHVWLRQ�FDUU\LQJ�RQH�PDUN�HDFK� ���REMHFWLYH�TXHVWLRQV ���PDUNV

6HFWLRQ�%��TXHVWLRQV�FDUU\LQJ����PDUNV�HDFK�±��TXHVWLRQV ���PDUNV�

6HFWLRQ� & � 4XHVWLRQ� FDUU\LQJ� ��� PDUNV� HDFK�� )RXU� TXHVWLRQV� RQO\� WZR� WR� EH�
DWWHPSWHG ���PDUNV

,QVWUXFWLRQV�IRU�FDQGLGDWHV��

([DPLQDWLRQ�ZLWK�PD[��0DUN �����'XUDWLRQ ���PLQXWHV�

7KH� FDQGLGDWH� VKDOO� KDYH� WR� DWWHPSW� DOO� REMHFWLYH� TXHVWLRQV IURP� VHFWLRQ� µ$¶� DQG� �
TXHVWLRQV� IURP�VHFWLRQ� µ%¶�DQVZHULQJ�DERXW� ����� �����ZRUGV�DQG�RQO\�RQH TXHVWLRQV� IURP�
VHFWLRQ�µ&¶�DQVZHULQJ�DERXW������ ����ZRUGV�

([DPLQDWLRQ�ZLWK�0D[��PDUNV ��� �'XUDWLRQ ����PDUNV�

7KH�FDQGLGDWH� VKDOO� KDYH� WR�DWWHPSW�DOO� REMHFWLYH� TXHVWLRQV IURP�VHFWLRQ� µ$¶�DQG����
TXHVWLRQV� IURP� VHFWLRQ� µ%¶� DQVZHULQJ� DERXW� ����� �����ZRUGV� DQG� WZR RQH TXHVWLRQV� IURP�
VHFWLRQ�µ&¶�DQVZHULQJ�DERXW������ ����ZRUGV�

2EMHFWLYLVH��

7KH� REMHFWLYLVH� RI� WKLV� FRXUVH� LV� WR� LQWURGXFH� FRQFHSW� RI� NLQHVLRORJ\�� LWV� DSSOLFDWLRQ� LQ�
HQKDQFLQJ� VSRUWV� SHUIRUPDQFH�� UHKDELOLWDWLRQ� RI�PXVFOHV� SK\VLRORJLFDO� FKDUDFWHULVWLFV� DQG�
GHYHORSPHQW�RI�PXVFOHV��MRLQWV���WHQGRQV�DQG�OLJDPHQWV�



&RXUVH�1R�3('�����'&( ��&UHGLWV

0DQDJHPHQW LQ�3K\VLFDO�(GXFDWLRQ�	�6SRUWV

8QLW�,� ,QWURGXFWLRQ�WR�6SRUWV�DQG�3K\VLFDO�(GXFDWLRQ�0DQDJHPHQW
�� &RQFHSW�� GHILQLWLRQV� DQG� 0HDQLQJ� RI� PDQDJHPHQW� LQ� SK\VLFDO HGXFDWLRQ� DQG�

VSRUWV�
�� ,PSRUWDQFH��2EMHFWLYHV�DQG�IXQFWLRQV�RI�0DQDJHPHQW�
�� %DVLF�3ULQFLSOHV�RI�0DQDJHPHQW�LQ�3K\VLFDO�(GXFDWLRQ�	�6SRUWV�
�� 7KHRULHV�RI�0DQDJHPHQW���7KUHH�WKHRULHV�RQO\�

8QLW�,,� 3URJUDP�3ODQQLQJ

�� 0HDQLQJ��6WHSV�LQ�SURJUDP�SODQQLQJ�
�� 3ULQFLSOHV�RI�SODQQLQJ�D�3K\VLFDO�(GXFDWLRQ�3URJUDP�
�� 7\SHV�RI�3K\VLFDO�(GXFDWLRQ�3URJUDP� 3URJUDP�GHYHORSPHQW�IDFLOLW\�

PDQDJHPHQW�
�� +RZ�WR�EXLOG�D�VFKRRO�SURJUDP�RI�3K\VLFDO�(GXFDWLRQ�

8QLW�,,, 3XEOLF�5HODWLRQ

�� 'HILQLWLRQ�DQG�1HHG�RI�SXEOLF�UHODWLRQ�LQ�SK\VLFDO�HGXFDWLRQ�
�� 3ULQFLSOHV�RI�SXEOLF�UHODWLRQVKLS�LQ�SK\VLFDO�HGXFDWLRQ�
�� 7HFKQLTXHV�RI�PHGLD�RI�UHODWLRQ�ZLWK�SXEOLF�SDUHQW�±SXSLOV�DQG�RWKHU�DJHQFLHV�
�� +RZ�WR�RUJDQL]H�VSRUWV�PHHW�DQG�VSRUWV�GD\V�

8QLW�,9� 0DQDJHPHQW�)XQFWLRQV

�� +�5��0DQDJHPHQW�	�6XSHUYLVLRQ�
�� 3URJUDP�GHYHORSPHQW�DQG�IDFLOLW\�PDQDJHPHQW�
�� )LQDQFH�PDQDJHPHQW��SXUFKDVH��FDUH�RI�HTXLSPHQW�
�� 0DQDJHPHQW�RI WKH�DWKOHWLF�WUDLQLQJ�SURJUDP

%RRNV�UHFRPPHQGHG

�� &KDNUDERUW\��6��6SRUWV�PDQDJHPHQW�'HOKL��VSRUWV�SXEOLFDWLRQ�������
�� .DPOHVK��0�/�0DQDJHPHQW� FRQFHSW� LQ� 3K\VLFDO� (GXFDWLRQ� DQG� VSRUW��1(:�

'HOKL�PHWURSROLWDQ�ERRN�FR�SYW�OWG������
�� 5R\��V�V�VSRUWV�PDQDJHPHQW�'HOKL��)ULHQGV�3XEOLFDWLRQ�������
�� 6LYLD��*�6�6SRUWV�PDQDJHPHQW� LQ�XQLYHUVLWLHV��1HZ�'HOKL��$�,�8�'HHQ�'D\DO�

XSDGK\D\D�PDUJ�������
�� %XFKHU� &�$� ±³� $GPLQLVWUDWLRQ� RI� 3K\VLFDO� (GXFDWLRQ� DQG� $WKOHWLF� SURJUHVV�

HGXFDWLRQ�
�� 7KRPDV� -�3�� ³UJDQL]DWLRQ� RI� 3K\VLFDO� (GXFDWLRQ´�� &KDQGUR� GD\V� SUHVV��

0DGUDV�
�� -RVHSK�3�0��³2UJDQL]DWLRQ�RI�3K\VLFDO�(GXFDWLRQ�ROG�VWXGHQWV�$E�%RPED\�

1RWH�IRU�3DSHU�6HWWHU��



([DPLQDWLRQ�ZLWK�PD[��0DUN �����'XUDWLRQ ���PLQXWHV�

6HFWLRQ�$� 4XHVWLRQ�FDUU\LQJ�RQH�PDUN�HDFK� ���REMHFWLYH�TXHVWLRQV ���PDUNV

6HFWLRQ�%��TXHVWLRQV�FDUU\LQJ����PDUNV�HDFK�±WZR�TXHVWLRQV ���PDUNV�

6HFWLRQ� & � 4XHVWLRQ� FDUU\LQJ� ��� PDUNV� HDFK�� 7ZR� TXHVWLRQV� RQO\� RQH� WR� EH�
DWWHPSWHG ���PDUNV

([DPLQDWLRQ�ZLWK�0D[��PDUNV ��� �GXUDWLRQ ����PDUNV�

6HFWLRQ�$��4XHVWLRQ�FDUU\LQJ�RQH�PDUN�HDFK� ���REMHFWLYH�TXHVWLRQV ���PDUNV

6HFWLRQ�%��TXHVWLRQV�FDUU\LQJ����PDUNV�HDFK�±��TXHVWLRQV ���PDUNV�

6HFWLRQ� & � 4XHVWLRQ� FDUU\LQJ� ��� PDUNV� HDFK�� )RXU� TXHVWLRQV� RQO\� WZR� WR� EH�
DWWHPSWHG ���PDUNV

,QVWUXFWLRQV�IRU�FDQGLGDWHV��

([DPLQDWLRQ�ZLWK�PD[��0DUN �����'XUDWLRQ ���PLQXWHV�

7KH�FDQGLGDWH�VKDOO�KDYH�WR�DWWHPSW�DOO�REMHFWLYH�TXHVWLRQV�IURP�VHFWLRQ�µ$¶�DQG���
TXHVWLRQV� IURP� VHFWLRQ� µ%¶� DQVZHULQJ� DERXW� ����� ����� ZRUGV� DQG� RQO\� RQH�
TXHVWLRQV�IURP�VHFWLRQ�µ&¶�DQVZHULQJ�DERXW������ ����ZRUGV�

([DPLQDWLRQ�ZLWK�0D[��PDUNV ��� �'XUDWLRQ ����PDUNV�

7KH�FDQGLGDWH� VKDOO� KDYH� WR�DWWHPSW�DOO�REMHFWLYH�TXHVWLRQV� IURP�VHFWLRQ� µ$¶�DQG�
��� TXHVWLRQV� IURP� VHFWLRQ� µ%¶� DQVZHULQJ� DERXW� ����� ����� ZRUGV� DQG� WZR� RQH
TXHVWLRQV�IURP�VHFWLRQ�µ&¶�DQVZHULQJ�DERXW������ ����ZRUGV�

2EMHFWLYHV�

7KH�REMHFWLYH�RI�FRXUVH�LV�WR�PDNH�VWXGHQW�FRPSHWHQW�IRU WKH�FRQGXFW�RI�WRXUQDPHQWV��FRPSOHWLRQV�DW�
YDULRXV�OHYHO���2IILFLDWLQJ��0DQDJHPHQW�RI�VSRUW�LQIUDVWUXFWXUH�OLNH�VSRUWV�ILHOGV��HTXLSPHQWV�HWF�



&RXUVH�1R�3('�����'&( ��&UHGLWV

6SRUWV�%LRPHFKDQLFV

8QLW�,�,QWURGXFWLRQ�
���0HDQLQJ�DQG�KLVWRULFDO�GHYHORSPHQW�RI�%LRPHFKDQLFV��
���1HHG�DQG�LPSRUWDQFH�RI�ELRPHFKDQLFV�LQ�SK\VLFDO�HGXFDWLRQ��
���7\SHV�RI�PRWLRQ��IRUFH��LQHUWLD��0RPHQWXP��0DVV�DQG�:HLJKW��
���'LVWDQFH��'LVSODFHPHQW��6SHHG��YHORFLW\�DQG�DFFHOHUDWLRQ�LQ�OLQHDU�DQG�DQJXODU�
PRWLRQ�

8QLW�,,�.LQHWLFV�
���1HZWRQ¶V�ODZV�RI�PRWLRQ�DV�DSSOLFDEOH�WR�OLQHDU�DQG�DQJXODU�PRWLRQ��
���&HQWULIXJDO�DQG�FHQWULSHWDO�IRUFHV��
���/HYHU�DQG�LWV�W\SHV�DQG�LWV�DSSOLFDWLRQ�LQ�VSRUWV�IRU�PHFKDQLFDO�HIILFLHQF\��
���,PSDFW�DQG�HODVWLFLW\�

8QLW�,,,�.LQHPDWLFV�
���(TXLOLEULXP�DQG�LWV�W\SH��SULQFLSOHV�RI�HTXLOLEULXP�LQ�DQG�LWV�DSSOLFDWLRQ�LQ�VSRUWV��
���3URMHFWLOHV�DQG�LWV�W\SH�DQG�WKHLU�LPSOLFDWLRQ�LQ�VSRUWV��
���)OXLG�PHFKDQLFV��$LU�UHVLVWDQFH�DQG�ZDWHU�UHVLVWDQFH��
���6SLQ�DQG�0DJQXV�HIIHFW�

8QLW�,9�0HFKDQLFDO�DQDO\VLV�
���%LRPHFKDQLFV�RI�ZDONLQJ�DQG�UXQQLQJ�
���%LRPHFKDQLFV�RI�KLJK�KXUGOH���DSSURDFK�UXQ��KXUGOH�FOHDUDQFH�DQG�ODQGLQJ��
���%LRPHFKDQLFV�RI�WKURZV��VKRW�SXW��GLVFXV�WKURZ�DQG�MDYHOLQ�WKURZ��
���%LRPHFKDQLFV�RI�MXPSV��%URDG�DQG�ORQJ�MXPS��

%RRNV�5HFRPPHQGHG�

�� *RZLW]NH�� %�$� DQG�0LOQHU��0� �������� 6FLHQWLILF� %DVLV� RI�+XPDQ�0RYHPHQW�� ��UG��
HG���%DOWLPRUH���:LOOLDPV�DQG�:LONLQV�

�� *URYHV��5�DQG�&DPDLQH� '�������� ��&RQFHSWV� LQ�.LQHVLRORJ\���QG�HG���3KLODGHOSKLD��
6DXQGHUV�&ROOHJH�3XEOLVKLQJ�

�� +D\��-�	�5HLG��-����������7KH�$QDWRPLFDO�DQG�0HFKDQLFDO�%DVHV�RI�+XPDQ�0RWLRQ��
(QJOHZRRG�&OLIIV���3UHQWLFH�± +DOO

�� /XWWHJHQV��.DWKU\Q��'HXWVFK��+HOJD��+DPLOWRQ��1DQF\��.LQHVLRORJ\�± 6FLHQWLILF�%DVLV�
RI�+XPDQ�0RWLRQ���WK�(G���%URZQ�	�%HQFK�PDUN�

�� 5DVFK��3���������.LQHVLRORJ\�DQG�$SSOLHG�$QDWRP\��3KLODGHOSKLD���/HD�	�)HELJHU�
�� 7KRPSVRQ��&���������0DQXDO�RI�6WUXFWXUDO�.LQHVLRORJ\�����WK��HG���6W��/RXLV���7LPHV�

0LUURU��0RVE\�&ROOHJH�3XEOLVKLQJ

1RWH�IRU�3DSHU�6HWWHU��

([DPLQDWLRQ�ZLWK�PD[��0DUN �����'XUDWLRQ ���PLQXWHV�



6HFWLRQ�$��4XHVWLRQ�FDUU\LQJ�RQH�PDUN�HDFK� ���REMHFWLYH�TXHVWLRQV ���PDUNV

6HFWLRQ�%��TXHVWLRQV�FDUU\LQJ����PDUNV�HDFK�±WZR�TXHVWLRQV ���PDUNV�

6HFWLRQ� & � 4XHVWLRQ� FDUU\LQJ� ��� PDUNV� HDFK�� 7ZR� TXHVWLRQV� RQO\� RQH� WR� EH�
DWWHPSWHG ���PDUNV

([DPLQDWLRQ�ZLWK�0D[��PDUNV ��� �GXUDWLRQ ����PDUNV�

6HFWLRQ�$��4XHVWLRQ�FDUU\LQJ�RQH�PDUN�HDFK� ���REMHFWLYH�TXHVWLRQV ���PDUNV

6HFWLRQ�%��TXHVWLRQV�FDUU\LQJ����PDUNV�HDFK�±��TXHVWLRQV ���PDUNV�

6HFWLRQ� & � 4XHVWLRQ� FDUU\LQJ� ��� PDUNV� HDFK�� )RXU� TXHVWLRQV� RQO\� WZR� WR� EH�
DWWHPSWHG ���PDUNV

,QVWUXFWLRQV�IRU�FDQGLGDWHV��

([DPLQDWLRQ�ZLWK�PD[��0DUN �����'XUDWLRQ ���PLQXWHV�

7KH� FDQGLGDWH� VKDOO� KDYH� WR� DWWHPSW� DOO� REMHFWLYH� TXHVWLRQV� IURP� VHFWLRQ� µ$¶� DQG� ��
TXHVWLRQV� IURP�VHFWLRQ� µ%¶�DQVZHULQJ�DERXW� ����� �����ZRUGV�DQG�RQO\�RQH�TXHVWLRQV� IURP�
VHFWLRQ�µ&¶�DQVZHULQJ�DERXW������ ����ZRUGV�

([DPLQDWLRQ�ZLWK�0D[��PDUNV ��� �'XUDWLRQ ����PDUNV�

7KH�FDQGLGDWH� VKDOO� KDYH� WR�DWWHPSW�DOO�REMHFWLYH� TXHVWLRQV� IURP�VHFWLRQ� µ$¶�DQG����
TXHVWLRQV� IURP� VHFWLRQ� µ%¶� DQVZHULQJ� DERXW� ����� �����ZRUGV� DQG� WZR�RQH� TXHVWLRQV� IURP�
VHFWLRQ�µ&¶�DQVZHULQJ�DERXW������ ����ZRUGV�

2EMHFWLYHV

7KH�REMHFWLYH�RI�WKLV�FRXUVH�LV�WR�LQWURGXFH�VWXGHQWV�WR�XQGHUVWDQG�WKH�FRQFHSWV�RI�
PHFKDQLFV�DV�WKH\�DSSO\�WR�KXPDQ�PRYHPHQW��SDUWLFXODUO\�WKRVH�SHUWDLQLQJ�WR�
H[HUFLVH��VSRUW��DQG�SK\VLFDO�DFWLYLW\



3('������2( ��&UHGLWV

0DUWLDO�$UWV�	�6HOI�'HIHQFH

8QLW�,� 0DUWLDO�$UW�	�6HOI�'HIHQFH
�� +LVWRU\�RI�0DUWLDO�$UWV��0HDQLQJ��3ULQFLSOHV�DQG�&KDUDFWHULVWLFV�RI�0DUWLDO�$UWV
�� &RQFHSW�RI 7UDLQLQJ�DQG�&RDFKLQJ�LQ�0DUWLDO�$UWV��
�� 4XDOLWLHV�DQG�UHVSRQVLELOLWLHV�RI�D�FRDFK�WUDLQHU
�� 0HDQLQJ�DQG�,PSRUWDQFH�RI�VHOI�GHIHQVH�LQ�SUHVHQW�GD\�OLIH��3ULQFLSOHV�RI�VHOI�GHIHQVH�

7UDLQLQJ

8QLW�,,� 6NLOOV�	�7HFKQLTXHV

�� %DVLF�VWDQFH�DQG�PHGLWDWLRQ��%DVLF�%ORFNV��%DVLF�+DQG�7HFKQLTXHV��EDVLF NLFNLQJ�
WHFKQLTXHV��HIIHFWLYH�ZDUP�XS�6WUHWFKLQJ�WHFKQLTXHV��EDVLF�FRQWUROOHG�VSDULQJ�
�RSWLRQDO���%DVLF�VHOI�GHIHQVH��/HDUQ�7ZR�.DWDV

�� $GYDQFH�VWDQFHV�	�%ORFNV��$GYDQFHG�KDQG�WHFKQLTXHV��NLFNLQJ�DQG�SXQFKLQJ�
�� $GYDQFH�VHOI�GHIHQVH��DGYDQFHG�WKURZV�DQG�IDOOV
�� 1HHG�	�,PSRUWDQFH�RI�:RPHQ�VHOI�GHIHQVH��6HOI�GHIHQVH�WHFKQLTXHV�IRU�ZRPHQ�

%RRNV�5HFRPPHQGHG�
�� 0DUWLDO�$UWV��%HKLQG�WKH�0\WKV�E\�3KLO�3LHUFH��NLQGOH�HGLWLRQ�
�� (VVHQWLDO�RI�0DUWLDO�DUW��IURQWLHU�WHFKQRORJ\�,QGLD�'HOKL

1RWH�IRU�3DSHU�6HWWHU��

([DPLQDWLRQ�ZLWK�PD[��0DUN �����'XUDWLRQ ���PLQXWHV�

6HFWLRQ�$��4XHVWLRQ�FDUU\LQJ�RQH�PDUN�HDFK� ���REMHFWLYH�TXHVWLRQV ���PDUNV

6HFWLRQ�%��TXHVWLRQV�FDUU\LQJ����PDUNV�HDFK�±WZR�TXHVWLRQV ���PDUNV�

6HFWLRQ� & � 4XHVWLRQ� FDUU\LQJ� ��� PDUNV� HDFK�� 7ZR� TXHVWLRQV� RQO\� RQH� WR� EH�
DWWHPSWHG ���PDUNV

([DPLQDWLRQ�ZLWK�0D[��PDUNV ��� �GXUDWLRQ ����PDUNV�

6HFWLRQ�$��4XHVWLRQ�FDUU\LQJ�RQH�PDUN�HDFK� ���REMHFWLYH�TXHVWLRQV ���PDUNV

6HFWLRQ�%��TXHVWLRQV�FDUU\LQJ����PDUNV�HDFK�±��TXHVWLRQV ���PDUNV�

6HFWLRQ� & � 4XHVWLRQ� FDUU\LQJ� ��� PDUNV� HDFK�� )RXU� TXHVWLRQV� RQO\� WZR� WR� EH�
DWWHPSWHG ���PDUNV



,QVWUXFWLRQV�IRU�FDQGLGDWHV��

([DPLQDWLRQ�ZLWK�PD[��0DUN �����'XUDWLRQ ���PLQXWHV�

7KH� FDQGLGDWH� VKDOO� KDYH� WR� DWWHPSW� DOO� REMHFWLYH� TXHVWLRQV� IURP� VHFWLRQ� µ$¶� DQG� ��
TXHVWLRQV� IURP�VHFWLRQ� µ%¶�DQVZHULQJ�DERXW� ����� �����ZRUGV�DQG�RQO\�RQH�TXHVWLRQV� IURP�
VHFWLRQ�µ&¶�DQVZHULQJ�DERXW������ ����ZRUGV�

([DPLQDWLRQ�ZLWK�0D[��PDUNV ��� �'XUDWLRQ ����PDUNV�

7KH�FDQGLGDWH� VKDOO� KDYH� WR�DWWHPSW�DOO�REMHFWLYH� TXHVWLRQV� IURP�VHFWLRQ� µ$¶�DQG����
TXHVWLRQV� IURP� VHFWLRQ� µ%¶� DQVZHULQJ� DERXW� ����� �����ZRUGV� DQG� WZR�RQH� TXHVWLRQV� IURP�
VHFWLRQ�µ&¶�DQVZHULQJ�DERXW������ ����ZRUGV�

2EMHFWLYHV�

7KH� REMHFWLYH� RI� WKLV� FRXUVH� LV� WR� LPSDUW� NQRZOHGJH�� VNLOOV�� SURILFLHQF\� DQG WHDFKLQJ�

WHFKQLTXHV�QHFHVVDU\�IRU�WHDFKLQJ�RI 6HOI�'HIHQVH��



3('�����2( ��&UHGLWV

/HLVXUH�	�5HFUHDWLRQ

8QLW�,�,QWURGXFWLRQ�

�� 0HDQLQJ�DQG�FRQFHSW�RI�/HLVXUH�DQG�UHFUHDWLRQ

�� 7\SHV�RI�UHFUHDWLRQ�± ,QGRRU��2XWGRRU��DFWLYH��SDVVLYH��FRPPHUFLDO��

�� 4XDOLWLHV�DQG�TXDOLILFDWLRQV�RI�JRRG�UHFUHDWLRQ�/HDGHU�

�� 1HHGV�RI�UHFUHDWLRQDO�OHDGHUV

8QLW�± ,,�5HFUHDWLRQ�DFWLYLWLHV

�� 5XUDO�UHFUHDWLRQ�DQG�VRFLDO�JDPHV��

�� 9DULRXV�DJHQFLHV�ZKLFK�SURYLGH�UHFUHDWLRQ�LQ�,QGLD

�� 2EMHFWLYHV�RI�UHFUHDWLRQ�

�� 5HFUHDWLRQ�*DPHV��ILYH�UHFUHDWLRQ�JDPHV��

5HIHUHQFHV

x )LW]DUODG��*HUDOG�/HDGHUVKLS�LQ�5HFUHDWLRQ�(GXFDWLRQ��%�$�6��%DUQHW�	�&R��
x 'KHHU�6�DQG�6DUHHQ�5�6��'HYHORSPHQWDO�JDPHV�DQG�UH�FUHDWLRQDO��DFWLYLWLHV��

)ULHQGV�3XEOLFDWLRQV��'HOKL������
x 6KLYHUV�6��-D\�$GPLQLVWUDWLRQ��)ULHQGV�3XEOLFDWLRQ��'HOKL�± ����

1RWH�IRU�3DSHU�6HWWHU��

([DPLQDWLRQ�ZLWK�PD[��0DUN �����'XUDWLRQ ���PLQXWHV�

6HFWLRQ�$��4XHVWLRQ�FDUU\LQJ�RQH�PDUN�HDFK� ���REMHFWLYH�TXHVWLRQV ���PDUNV

6HFWLRQ�%��TXHVWLRQV�FDUU\LQJ����PDUNV�HDFK�±WZR�TXHVWLRQV ���PDUNV�

6HFWLRQ� & � 4XHVWLRQ� FDUU\LQJ� ��� PDUNV� HDFK�� 7ZR� TXHVWLRQV� RQO\� RQH� WR� EH�
DWWHPSWHG ���PDUNV

([DPLQDWLRQ�ZLWK�0D[��PDUNV ��� �GXUDWLRQ ����PDUNV�

6HFWLRQ�$��4XHVWLRQ�FDUU\LQJ�RQH�PDUN�HDFK� ���REMHFWLYH�TXHVWLRQV ���PDUNV

6HFWLRQ�%��TXHVWLRQV�FDUU\LQJ����PDUNV�HDFK�±��TXHVWLRQV ���PDUNV�

6HFWLRQ� & � 4XHVWLRQ� FDUU\LQJ� ��� PDUNV� HDFK�� )RXU� TXHVWLRQV� RQO\� WZR� WR� EH�
DWWHPSWHG ���PDUNV



,QVWUXFWLRQV�IRU�FDQGLGDWHV��

([DPLQDWLRQ�ZLWK�PD[��0DUN �����'XUDWLRQ ���PLQXWHV�

7KH� FDQGLGDWH� VKDOO� KDYH� WR� DWWHPSW� DOO� REMHFWLYH� TXHVWLRQV� IURP� VHFWLRQ� µ$¶� DQG� ��
TXHVWLRQV� IURP�VHFWLRQ� µ%¶�DQVZHULQJ�DERXW� ����� �����ZRUGV�DQG�RQO\�RQH�TXHVWLRQV� IURP�
VHFWLRQ�µ&¶�DQVZHULQJ�DERXW������ ����ZRUGV�

([DPLQDWLRQ�ZLWK�0D[��PDUNV ��� �'XUDWLRQ ����PDUNV�

7KH�FDQGLGDWH� VKDOO� KDYH� WR�DWWHPSW�DOO�REMHFWLYH� TXHVWLRQV� IURP�VHFWLRQ� µ$¶�DQG����
TXHVWLRQV� IURP� VHFWLRQ� µ%¶� DQVZHULQJ� DERXW� ����� �����ZRUGV� DQG� WZR�RQH� TXHVWLRQV� IURP�
VHFWLRQ�µ&¶�DQVZHULQJ�DERXW������ ����ZRUGV�

2EMHFWLYHV�

7KH�REMHFWLYH�RI�WKLV�FRXUVH�LV�WR�HTXLS�VWXGHQWV�ZLWK�HVVHQWLDO�NQRZOHGJH�DQG�VNLOOV�
IRU�GHVLJQLQJ��OHDGLQJ�DQG�PDQDJLQJ�UHFUHDWLRQDO�DFWLYLWLHV�DQG�H[HUFLVH�SURJUDPPHV�
IRU� SHRSOH� LQ� YDULRXV� VHWWLQJV�� ,W� DOVR� HQDEOHV� VWXGHQWV� WR� JUDVS� WKH�PRVW� XSGDWHG�
WUHQGV�LQ�WKH�DERYH�DUHDV



&RXUVH�1R�3('�����'&( ��&UHGLWV

��������������������������������

8QLW�± ,� ,QWURGXFWLRQ�WR�VWDWLVWLFV

�� 0HDQLQJ� FRQFHSW�DQG ,PSRUWDQFH�RI�6WDWLVWLFV�LQ�SK\VLFDO�HGXFDWLRQ�
�� 2UJDQL]DWLRQ�RI�XQJURXSHG�GDWD�WR�JURXSHG�GDWD�WKURXJK�IUHTXHQF\�WDEOH
�� *UDSKLFDO�UHSUHVHQWDWLRQ�RI�'DWD� �+LVWRJUDP��)UHTXHQF\�3RO\JRQ��)UHTXHQF\�&XUYH��

2JLYH�DQG�3LH�'LDJUDP�
�� 0HDQLQJ�DQG�3URSHUW\�RI�1RUPDO�3UREDELOLW\�&XUYH�

8QLW�± ,,� 'HVFULSWLYH�6WDWLVWLFV

�� 0HDVXUHV�RI�&HQWUDO�7HQGHQF\��0HDQ�0HGLDQ�DQG�0RGH��
�� 0HDVXUHV�RI�9DULDELOLW\��5DQJH��$YHUDJH�GHYLDWLRQ��4XDUWLOH�'HYLDWLRQ��6WDQGDUG�

GHYLDWLRQ�
�� 6NHZQHVV�	�.XUWRVLV�
�� =�VFRUH��&RQYHUVLRQ�RI�UDZ�VFRUH�LQWR�]�VFRUH��

8QLW�± ,,,� 3DUDPHWULF�VWDWLVWLFV

�� $VVXPSWLRQV�RI�3DUDPHWULF�6WDWLVWLFV�
�� $SSOLFDWLRQ�RI�3DUDPHWULF�6WDWLVWLFV�LQ�3K\VLFDO�(GXFDWLRQ�
�� &RPSXWDWLRQ�RI�FRUUHODWHG�	�XQFRUUHODWHG�W�WHVW��$129$�
�� &RPSXWDWLRQ�RI�3HDUVRQ¶V�&RUUHODWLRQ�	 5HJUHVVLRQ�DQDO\VLV�

8QLW�± ,9� 1RQ�3DUDPHWULF�6WDWLVWLFV

�� $VVXPSWLRQ�RI�1RQ�SDUDPHWULF�6WDWLVWLFV�
�� $SSOLFDWLRQ�RI�1RQ�3DUDPHWULF�VWDWLVWLF�LQ�3K\VLFDO�(GXFDWLRQ�
�� $GYDQWDJH�DQG�GLVDGYDQWDJH�RI�1RQ�3DUDPHWULF�6WDWLVWLFV�
�� &RPSXWDWLRQ�RI�1RQ�3DUDPHWULF�WHVWV��&KL�VTXDUH��5DQN�2UGHU�&RUUHODWLRQ�DQG�

%LVHULDO�&RUUHODWLRQ��

%RRNV�UHFRPPHQGHG�

�� &ODUNH� +�:� �$SSOLFDWLRQ� RQ�0HDVXUHPHQW� WR� +HDOWK� DQG� 3K\VLFDO� (GXFDWLRQ�
3XEOLVKHG�E\�3UHQWLFH�+DOO�,QF�������

�� &ODUNH� +DULVRQ� +�� ³5HVHDUFK 3URFHVV� LQ� 3K\VLFDO� (GXFDWLRQ�� +HDOWK� (GXFDWLRQ�
DQG�5HFUHDWLRQ��1HZ�MHUUF\��3UDFWLFH�+DOO�LQF�������

�� )UXHGHULFN��/���7KH�(OHPHQWV�RI�5HVHDUFK� 1HZ�<RUN��3UHQWLF�+DOO��&DOLIRUQL������
�� *DUUHW� (�� +DUU\� DQG� :RRGZRUWK�� 1�6�� 6WDWLVWLFV� LQ� 3V\FKRORJ\� DQG� (GXFDWLRQ

%RPED\�$OOLHG�3XEOLFDWLRQV�3ULYDWH�/WG�������
�� -RVHSK� :HLU�� :LOOLDP� -�� 9LQFHQW� ³6WDWLVWLFV� LQ� .LQHVLRORJ\´� +XPDQ� .LQHWLFV�

3XEOLVKHUV�������
�� 1HLOVRQ� 1�3�� �$Q� (OHPHQWDU\� FRXUVH� LQ� 6WDWLVWLFV� 7HVW� DQG� 0HDVXUHPHQWV� LQ�

3K\VLFDO�7HVWV��3ROR�$OWR��&DOLIRUQLD�������
�� 6KLY� 5DP� .ULVKQD� 6�� ³6WDWLVWLFV� IRU� SK\VLFDO� (GXFDWLRQ´� 1HZ� 'HOKL�� )ULHQGV�

3XEOLFDWLRQ�



�� 7KRPHV�-HUU\�5���1HOVRQ�-DFN�.���³5HVHDUFK�0HWKRGV�LQ�3K\VLFDO�$FWLYLW\´� +XPDQ�
.LQHWLFV��8�6�$�������

�� 9HUPD�3�-� ³6WDWLVWLFDO�0HWKRGV�IRU�6SRUWV�DQG�3K\VLFDO�(GXFDWLRQ��7DWD�0F*UDZ�
+LOO�(GXFDWLRQ�3ULYDWH�/LPLWHG������

��� 9HUPD�3UDNDVK�-��³$�7H[W�%RRN�RQ�6SRUWV�6WDWLVWLFV´�*ZDOLRU��9HQXV�SXEOLFDWLRQ��
�����

1RWH�IRU�3DSHU�6HWWHU��

([DPLQDWLRQ�ZLWK�PD[��0DUN �����'XUDWLRQ ���PLQXWHV�

6HFWLRQ�$��4XHVWLRQ�FDUU\LQJ�RQH�PDUN�HDFK� ���REMHFWLYH�TXHVWLRQV ���PDUNV

6HFWLRQ�%��TXHVWLRQV�FDUU\LQJ����PDUNV�HDFK�±WZR�TXHVWLRQV ���PDUNV�

6HFWLRQ� & � 4XHVWLRQ� FDUU\LQJ� ��� PDUNV� HDFK�� 7ZR� TXHVWLRQV� RQO\� RQH� WR� EH�
DWWHPSWHG ���PDUNV

([DPLQDWLRQ�ZLWK�0D[��PDUNV ��� �GXUDWLRQ ����PDUNV�

6HFWLRQ�$��4XHVWLRQ�FDUU\LQJ�RQH�PDUN�HDFK� ���REMHFWLYH�TXHVWLRQV ���PDUNV

6HFWLRQ�%��TXHVWLRQV�FDUU\LQJ����PDUNV�HDFK�±��TXHVWLRQV ���PDUNV�

6HFWLRQ� & � 4XHVWLRQ� FDUU\LQJ� ��� PDUNV� HDFK�� )RXU� TXHVWLRQV� RQO\� WZR� WR� EH�
DWWHPSWHG ���PDUNV

,QVWUXFWLRQV�IRU�FDQGLGDWHV��

([DPLQDWLRQ�ZLWK�PD[��0DUN �����'XUDWLRQ ���PLQXWHV�

7KH� FDQGLGDWH� VKDOO� KDYH� WR� DWWHPSW� DOO� REMHFWLYH� TXHVWLRQV� IURP� VHFWLRQ� µ$¶� DQG� ��
TXHVWLRQV� IURP�VHFWLRQ� µ%¶�DQVZHULQJ�DERXW� ����� �����ZRUGV�DQG�RQO\�RQH�TXHVWLRQV� IURP�
VHFWLRQ�µ&¶�DQVZHULQJ�DERXW������ ����ZRUGV�

([DPLQDWLRQ�ZLWK�0D[��PDUNV ��� �'XUDWLRQ ����PDUNV�

7KH�FDQGLGDWH� VKDOO� KDYH� WR�DWWHPSW�DOO�REMHFWLYH� TXHVWLRQV� IURP�VHFWLRQ� µ$¶�DQG����
TXHVWLRQV� IURP� VHFWLRQ� µ%¶� DQVZHULQJ� DERXW� ����� �����ZRUGV� DQG� WZR�RQH� TXHVWLRQV� IURP�
VHFWLRQ�µ&¶�DQVZHULQJ�DERXW������ ����ZRUGV�

2EMHFWLYHV��

7KH�REMHFWLYH� RI� WKLV� FRXUVH� LV� WR� LQWURGXFH� VWXGHQWV� WKH� VWDWLVWLFDO� NQRZOHGJH� DQG�
WHFKQLTXHV� XVHG� WR� HYDOXDWH� SHUIRUPDQFH�� SUHGLFWLRQV� DQG� VWDWLVWLFDO� DQDO\VHV�
UHODWLQJ�WR�VSRUW



&RXUVH�1R�3('�����*( ��&UHGLWV

<RJD 	�+HDOWK

8QLW�,�,QWURGXFWLRQ�WR�<RJD��

�� 0HDQLQJ�DQG�'HILQLWLRQ�RI�<RJD��1DWXUH�	�6FRSH�RI�<RJD���
�� 1HHGV�	�,PSRUWDQFH�RI�<RJD���
�� (IIHFW�RI�<RJDVDQD�RQ�KHDOWK�RI�LQGLYLGXDO
�� 1HHG�RI�\RJD�LQ�SUHVHQW�GD\�OLIH

8QLW�,,���$DVQDV 	�3UDQD\DP

�� $DVQDV��LQ�VLWWLQJ�SRVWXUH��$DVQDV�LQ�VWDQGLQJ�SRVLWLRQ �)LYH�DVDQDV�HDFK�
�� $DVQDV�LQ�3URQH�SRVLWLRQ��$DVQDV�LQ�6SLQH�SRVLWLRQ �)LYH�DVDQDV�HDFK�
�� 0HDQLQJ�DQG�W\SHV�RI�3UDQD\DP�%HQLILWV�RI�SUDQD\DP
�� <RJLF�GLHW�

1RWH�IRU�3DSHU�6HWWHU��

([DPLQDWLRQ�ZLWK�PD[��0DUN �����'XUDWLRQ ���PLQXWHV�

6HFWLRQ�$��4XHVWLRQ�FDUU\LQJ�RQH�PDUN�HDFK� ���REMHFWLYH�TXHVWLRQV ���PDUNV

6HFWLRQ�%��TXHVWLRQV�FDUU\LQJ����PDUNV�HDFK�±WZR�TXHVWLRQV ���PDUNV�

6HFWLRQ� & � 4XHVWLRQ� FDUU\LQJ� ��� PDUNV� HDFK�� 7ZR� TXHVWLRQV� RQO\� RQH� WR� EH�
DWWHPSWHG ���PDUNV

([DPLQDWLRQ�ZLWK�0D[��PDUNV ��� �GXUDWLRQ ����PDUNV�

6HFWLRQ�$��4XHVWLRQ�FDUU\LQJ�RQH�PDUN�HDFK� ���REMHFWLYH�TXHVWLRQV ���PDUNV

6HFWLRQ�%��TXHVWLRQV�FDUU\LQJ����PDUNV�HDFK�±��TXHVWLRQV ���PDUNV�

6HFWLRQ� & � 4XHVWLRQ� FDUU\LQJ� ��� PDUNV� HDFK�� )RXU� TXHVWLRQV� RQO\� WZR� WR� EH�
DWWHPSWHG ���PDUNV

,QVWUXFWLRQV�IRU�FDQGLGDWHV��

([DPLQDWLRQ�ZLWK�PD[��0DUN �����'XUDWLRQ ���PLQXWHV�

7KH� FDQGLGDWH� VKDOO� KDYH� WR� DWWHPSW� DOO� REMHFWLYH� TXHVWLRQV� IURP� VHFWLRQ� µ$¶� DQG� ��
TXHVWLRQV� IURP�VHFWLRQ� µ%¶�DQVZHULQJ�DERXW� ����� �����ZRUGV�DQG�RQO\�RQH�TXHVWLRQV� IURP�
VHFWLRQ�µ&¶�DQVZHULQJ�DERXW������ ����ZRUGV�



([DPLQDWLRQ�ZLWK�0D[��PDUNV ��� �'XUDWLRQ ����PDUNV�

7KH�FDQGLGDWH� VKDOO� KDYH� WR�DWWHPSW�DOO�REMHFWLYH� TXHVWLRQV� IURP�VHFWLRQ� µ$¶�DQG����
TXHVWLRQV� IURP� VHFWLRQ� µ%¶� DQVZHULQJ� DERXW� ����� �����ZRUGV� DQG� WZR�RQH� TXHVWLRQV� IURP�
VHFWLRQ�µ&¶�DQVZHULQJ�DERXW������ ����ZRUGV�

2EMHFWLYHV�

7KH�SXUSRVH�RI� WKLV� FRXUVH� LV� WR� FUHDWH�DZDUHQHVV�DPRQJ�HYHU\RQH�DERXW� WKLV�ROG� ,QGLDQ�

WUDGLWLRQ�WKDW�KHOSV�LQ�WUDQVIRUPLQJ�ERG\�DQG�PLQG�DQG�SURPRWLQJ�ZHOO�EHLQJ�RI�WKH�VRFLHW\�


