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&2856(�3/$1�± 3$57�,

&RXUVH�7LWOH )OXLG�PHFKDQLFV��

&RXUVH�&RGH 0(3&�� 1R��RI�&UHGLWV ��

&RXUVH�&RGH�RI�3UH�
UHTXLVLWH�VXEMHFW�V�

��

6HVVLRQ -XO\����� 6HFWLRQ�������
�LI�DSSOLFDEOH�

$

)DFXOW\ 'U��6�6�+DULVK�
.UXWKLYHQWL

'HSDUWPHQW 0HFKDQLFDO (QJLQHHULQJ

(�PDLO KDULVK#QLWW�HGX 7HOHSKRQH�1R� ��������������

1DPH�RI�&RXUVH�
&RRUGLQDWRU��LI�
DSSOLFDEOH�

��

&RXUVH�7\SH &RUH�FRXUVH� (OHFWLYH�FRXUVH��������������������/DERUDWRU\�FRXUVH

6\OODEXV��DSSURYHG�LQ�%R6�

,QWURGXFWLRQ��)OXLGV�DQG�FRQWLQXXP��3K\VLFDO�SURSHUWLHV�RI�IOXLGV��GHQVLW\��VSHFLILF�ZHLJKW��YDSRXU�
SUHVVXUH��1HZWRQ¶V�ODZ�RI�YLVFRVLW\��,GHDO�DQG�UHDO�IOXLGV��1HZWRQLDQ�DQG QRQ�� 1HZWRQLDQ�IOXLGV��
)OXLG�6WDWLFV�3UHVVXUH� �GHQVLW\�KHLJKW� UHODWLRQVKLS��PDQRPHWHUV��SUHVVXUH�RQ�SODQH� �DQG� �FXUYHG��
VXUIDFHV���FHQWHU��RI��SUHVVXUH���EXR\DQF\���VWDELOLW\��RI�LPPHUVHG���DQG���IORDWLQJ���ERGLHV����IOXLG
PDVVHV�VXEMHFWHG�WR�XQLIRUP�DFFHOHUDWLRQV��PHDVXUHPHQW�RI�SUHVVXUH��

.LQHPDWLFV���RI���IOXLG���IORZ��(XOHULDQ���DQG���/DJUDQJLDQ�DSSURDFKHV��FODVVLILFDWLRQ�RI�IOXLG�IORZ���
��'�� � ��'� � DQG� � ��'� � IORZ�� � VWHDG\�� � XQVWHDG\�� XQLIRUP�� � QRQ�XQLIRUP�� � ODPLQDU�� � WXUEXOHQW���
URWDWLRQDO�� � LUURWDWLRQDO� � IORZV�� VWUHDP� � � OLQHV�� � � SDWK� � � OLQHV�� � � VWUHDN� � � OLQHV�� � � VWUHDP� � � WXEHV����
YHORFLW\���DQG�DFFHOHUDWLRQ��LQ��IOXLG���FLUFXODWLRQ��DQG��YRUWLFLW\���VWUHDP��IXQFWLRQ��DQG�SRWHQWLDO��
IXQFWLRQ���/DSODFH��HTXDWLRQ���HTXLSRWHQWLDO��OLQHV� IORZ��QHWV���XVHV�DQG�OLPLWDWLRQV��

'\QDPLFV�RI�)OXLG�IORZ��)OXLG�'\QDPLFV��(QHUJLHV�LQ��IORZLQJ��IOXLG��KHDG���SUHVVXUH���G\QDPLF���
VWDWLF��DQG��WRWDO��KHDG���&RQWURO��YROXPH��DQDO\VLV�RI���PDVV����PRPHQWXP���DQG���HQHUJ\����577��
(TXDWLRQV���RI���IOXLG�� G\QDPLFV��'LIIHUHQWLDO���HTXDWLRQV���RI���PDVV����HQHUJ\���DQG���PRPHQWXP���
�(XOHU¶V�HTXDWLRQ����1DYLHU�6WRNHV��HTXDWLRQV���ZLWKRXW��SURRI�����%HUQRXOOL¶V���HTXDWLRQ���DQG���LWV���
DSSOLFDWLRQV��9HORFLW\��PHDVXUHPHQWV��3LWRW�WXEH�DQG�3LWRW�VWDWLF�WXEH��

3LSH� )ORZ�� 9LVFRXV� IORZ�� � 5H\QROGV� H[SHULPHQW� WR� � FODVVLI\� � ODPLQDU� � DQG� WXUEXOHQW� � IORZV���
VLJQLILFDQFH� � RI� 5H\QROGV� QXPEHU�� � FULWLFDO� 5H\QROGV� QXPEHU�� � VKHDU� � VWUHVV� � DQG� � YHORFLW\��
GLVWULEXWLRQ�� LQ� �D� �SLSH�� ODZ� �RI� � IOXLG�IULFWLRQ�� �KHDG� ORVV� �GXH� � WR� � IULFWLRQ�� �+DJHQ� �3RLVHXLOOH�
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(TXDWLRQ��7XUEXOHQW�IORZ���'DUF\�� :HLVEDFK�HTXDWLRQ��&KH]\¶V�HTXDWLRQ��0RRG\¶V��FKDUW���0DMRU�
DQG�PLQRU�HQHUJ\�ORVVHV��

&RQFHSW� RI�%RXQGDU\� /D\HU�� *URZWK� RI� ERXQGDU\� OD\HU� RYHU� D� IODW� SODWH� DQG� � � GHILQLWLRQ� � � RI���
ERXQGDU\� � � OD\HU� � � WKLFNQHVV�� GLVSODFHPHQW� � � WKLFNQHVV��PRPHQWXP� � � WKLFNQHVV� � � DQG� � � HQHUJ\�
WKLFNQHVV�� ODPLQDU� � � DQG� WXUEXOHQW�ERXQGDU\� � � OD\HUV�� ODPLQDU� � � VXE� OD\HU�� � �YHORFLW\� � �SURILOH����
FDOFXODWLRQ�RI�GUDJ��ERXQGDU\��OD\HU��VHSDUDWLRQ��'LPHQVLRQDO�$QDO\VLV�DQG�+\GUDXOLF�VLPLOLWXGH��
'LPHQVLRQDO�DQDO\VLV��%XFNLQJKDP¶V�WKHRUHP��LPSRUWDQW���GLPHQVLRQOHVV���QXPEHUV���DQG���WKHLU�
VLJQLILFDQFH��JHRPHWULF��.LQHPDWLF� DQG���G\QDPLF���VLPLODULW\��PRGHO�VWXGLHV��)URXGH��5H\QROGV����
:HEHU�� &DXFK\� DQG� 0DFK� QXPEHUV�� $SSOLFDWLRQV� DQG� OLPLWDWLRQV� RI� PRGHO� WHVWLQJ�� VLPSOH
SUREOHPV�RQO\��

(VVHQWLDO�5HDGLQJV

�� )R[��5�:��DQG�0F�'RQDOG��$�7��� ,QWURGXFWLRQ� WR�)OXLG�0HFKDQLFV���WK�HG���-RKQ�:LOH\��
������

�� :KLWH��)�0���)OXLG�0HFKDQLFV���WK�HG���0F*UDZ�+LOO��������
�� <XQJXV�$��&HQJHO��-RKQ�&LPEDOD��)OXLG�0HFKDQLFV�)XQGDPHQWDO�DQG�DSSOLFDWLRQV���UG�HG

7DWD�0F*UDZ�+LOO�(GXFDWLRQ�
�� 6��.�� 6RP��*DXWDP�%LVZDV�� 6XPDQ�&KDNUDERUW\�� ,QWURGXFWLRQ� WR� )OXLG�0HFKDQLFV� DQG�����

)OXLG�0DFKLQHV���UG�HG��7DWD�0F*UDZ�+LOO�(GXFDWLRQ�

&2856(�2%-(&7,9(6

���7R�IDPLOLDUL]H�ZLWK�WKH�SURSHUWLHV�RI�IOXLGV�DQG�WKH�DSSOLFDWLRQV�RI�IOXLG�PHFKDQLFV��

��� 7R� IRUPXODWH� DQG� DQDO\]H� SUREOHPV� UHODWHG� WR� FDOFXODWLRQ� RI� IRUFHV� LQ� IOXLG� VWUXFWXUH�
LQWHUDFWLRQ��

���7R�FODVVLI\�IORZV�DQG�WR�XQGHUVWDQG�DQG�DSSO\�WKH�FRQVHUYDWLRQ�SULQFLSOHV�IRU�IOXLG�IORZV��

���7R�XQGHUVWDQG�WKH�SULQFLSOHV�RI�GLPHQVLRQDO�DQDO\VLV��

���7R�IDPLOLDUL]H�VWXGHQWV�ZLWK�WKH�UHOHYDQFH�RI�IOXLG�G\QDPLFV�WR�PDQ\�HQJLQHHULQJ�V\VWHPV�

&2856(�287&20(6��&2�

&RXUVH��2XWFRPHV $OLJQHG�3URJUDPPH�2XWFRPHV��32�

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

��� &DOFXODWH� SUHVVXUH� YDULDWLRQV� LQ� DFFHOHUDWLQJ�
IOXLGV�XVLQJ�(XOHU¶V�DQG�%HUQRXOOL¶V�HTXDWLRQV�

��� %HFRPH� FRQYHUVDQW� ZLWK� WKH� FRQFHSWV� RI� IORZ�
PHDVXUHPHQWV�DQG�IORZ�WKURXJK�SLSHV�

��� $SSO\� WKH� PRPHQWXP� DQG� HQHUJ\� HTXDWLRQV� WR�
IOXLG�IORZ�SUREOHPV�

32�

32���32�

32�
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���(YDOXDWH�KHDG�ORVV�LQ�SLSHV�DQG�FRQGXLWV��

��� 8VH� GLPHQVLRQDO� DQDO\VLV� WR� GHVLJQ� SK\VLFDO� RU�
QXPHULFDO� H[SHULPHQWV� DQG� WR� DSSO\� G\QDPLF�
VLPLODULW\�

32�

32�

&2856(�3/$1�± 3$57�,,

&2856(�29(59,(:

7KH�FRXUVH�SURYLGHV�D�VWXFWXUHG�DSSURDFK�RQ�WKH�XQGHUVWDQGLQJ�RI�IOXLG�SURSHUWLHV�DQG�DSSOLFDWLRQ�RI�
VXFK�SURSHUWLHV�LQWR�GLIIHUHQW�SUDFWLFDO�VFHQDULRV�DQG�LQGXVWULDO�DVSHFWV��7KH�GHVLJQ�RI�WKH�FRXUVH�LQFOXGHV�
WKH� LQWURGXFWLRQ� WR� WKH� IOXLG� SURSHUWLHV�� XQGHUVWDQGLQJ� RQ� GLIIHUHQW� NLQGV� RI� � IORZ� SDWWHUQV�� IUDPLQJ� WKH�
JRYHUQLQJ�HTXDWLRQV�IRU�VWHDG\��LQFRPSUHVVLEOH�IORZ��LQYLVFLG�IORZ�DQG�VR�RQ��7KH�FRXUVH�IXUWKHU��H[WHQGV�
WKH�LQVLJKW�LQWR�(XOHULDQ�DSSURDFK�DQG�/DJUDQJLDQ�DSSURDFK�DQG�KHQFH�DQDO\VLV�EDVHG�RQ�ERXQGDU\�OD\HU�
DQG�GLPHQVLRQV�

&2856(�7($&+,1*�$1'�/($51,1*�$&7,9,7,(6

6��
1R�

:HHN 7RSLF 0RGH�RI�
'HOLYHU\

� �VW ZHHN %DVLF�FRQFHSWV�� )OXLG�SURSHUWLHV�� %DVLF�K\GURVWDWLF�
HTXDWLRQ &KDON�	�7DON

� �QG ZHHN 3UHVVXUH�DW�D�SRLQW�� +\GURVWDWLF�HTXDWLRQV�IRU�
LQFRPSUHVVLEOH�IOXLGV�� 0DQRPHWHUV &KDON�	�7DON

� �UG ZHHN +\GURVWDWLF�IRUFH�RQ�VXEPHUJHG�SODQH�DQG�FXUYHG�
VXUIDFHV�� %XR\DQF\�DQG�HTXLOLEULXP�RI�IORDWLQJ�

ERGLHV
&KDON�	�7DON

� �WK ZHHN (XOHU�DQG�/DJUDQJLDQ�DSSURFKHV
&KDON�	�7DON

� �WK ZHHN &ODVVLILFDWLRQ RI�IORZV
&KDON�	�7DON

� �WK ZHHN /DSODFH��HTXDWLRQ���HTXLSRWHQWLDO��OLQHV��IORZ��QHWV���
XVHV�DQG�OLPLWDWLRQV� &KDON�	�7DON

� �WK ZHHN &RQWURO��YROXPH��DQDO\VLV�RI���PDVV����PRPHQWXP���
DQG���HQHUJ\ &KDON�	�7DON

� �WK ZHHN 9HORFLW\�PHDVXUHPHQWV
&KDON�	�7DON

� �WK ZHHN 5H\QROGV�H[SHULPHQW�DQG�/DPLQDU�IORZV
&KDON�	�7DON

�� ��WK ZHHN 7XUEXOHQW�IORZV
&KDON�	�7DON



ϰ

�� ��WK ZHHN %RXQGDU\�OD\HU�FRQFHSW�� 3UDQGWO
V�HTXDWLRQ�� 'UDJ�
RQ�IODW�SODWHV

&KDON�	�7DON

�� ��WK ZHHN 'LPHQVLRQDO�$QDO\VLV &KDON�	�7DON

�� ��WK ZHHN %XFNLQJKDP�ʌ�WKHRUHP�� 'LPHQVLRQOHVV�QXPEHUV�
&KDON�	�7DON

�� ��WK ZHHN 5HYLVLRQ
&KDON�	�7DON

&2856(�$66(660(17�0(7+2'6��6KDOO�UDQJH�IURP���WR���

6��1R� 0RGH�RI�$VVHVVPHQW :HHN�'DWH 'XUDWLRQ ��:HLJKWDJH

�� $VVLJQPHQW �VW ZHHN�RI�$XJXVW � ���

�� 0LG�H[DP
��VW DQG��QG XQLWV�

�� 6HS �������������������� KRXU ���

�� 4XL]��0XOWLSOH�&KRLFH�
4XHVWLRQV� ��UG DQG��WK

XQLWV�

� 2FW�������������������������PLQV ���

&3$ &RPSHQVDWLRQ�WHVW�

�ILUVW�IRXU�XQLWV�

��± ��1RY�������������� ��� KRXU ���

�� (QG�6HPHVWHU�([DPLQDWLRQ�
�'HVFULSWLYH�

���± ���1RY��������������������KRXUV ���

&2856(�(;,7�6859(<�

�� 6WXGHQWV�IHHGEDFN�WKURXJK�FODVV�FRPPLWWHH�PHHWLQJV�
�� )HHGEDFN�TXHVWLRQQDLUH�IURP�VWXGHQWV�± WZLFH�GXULQJ�WKH�VHPHVWHU
�� )HHGEDFN�IURP�VWXGHQWV�RQ�WKH�FRXUVH�RXWFRPHV�VKDOO�EH�REWDLQHG�DW�WKH�HQG�RI�WKH�FRXUVH

&2856(�32/,&<��SUHIHUUHG�PRGH�RI�FRUUHVSRQGHQFH�ZLWK�VWXGHQWV��SROLF\�RQ�DWWHQGDQFH��
FRPSHQVDWLRQ�DVVHVVPHQW��DFDGHPLF�KRQHVW\�DQG�SODJLDULVP�HWF��

0RGH�RI�&RUUHVSRQGHQFH
�� 7KH�)DFXOW\�LV�DYDLODEOH�IRU�FRQVXOWDWLRQ�GXULQJ�WKH�WLPH�LQWLPDWHG�WR�WKH�VWXGHQWV�WKHQ�DQG�WKHUH�
�� $OO�FRUUHVSRQGHQFH�ZLOO�EH�VHQW�WR�WKH�ZHEPDLO�LG�RI�WKH�VWXGHQWV��LI�UHTXLUHG�
�� 7KH� VWXGHQWV� ZLOO� EH� FRPPXQLFDWHG� WKURXJK� WKH� HPDLO� LG�� KDULVK#QLWW�HGX� IRU� DQ\� DFDGHPLF�

UHODWHG�LVVXHV��LQFOXGLQJ�VKDULQJ�RI�VWXG\�PDWHULDOV��ZLWK�UHVSHFW�WR�WKLV�FRXUVH�

$WWHQGDQFH
�� $OO� WKH� VWXGHQWV� DUH� H[SHFWHG� WR� DWWHQG� DOO� WKH� FRQWDFW� KRXUV�� 6WXGHQWV� VKRXOG� PDLQWDLQ� ����

PLQLPXP�SK\VLFDO�DWWHQGDQFH�E\�WKH�HQG�RI�WKH�FRXUVH�WR�DWWHQG�WKH�HQG�VHPHVWHU�H[DPLQDWLRQ�
�� 6WXGHQWV� IDOO� VKRUW� RI� ���� DWWHQGDQFH� DW� WKH� HQG� RI� WKH� FRXUVH� ZLOO� KDYH� WR� DSSHDU WKH�

FRPSHQVDWLRQ�DVVHVVPHQW��&3$���6WXGHQWV�ZLWK�DWWHQGDQFH�LQ�WKH�UDQJH�EHWZHHQ�����WR�����KDYH�
WR� VFRUH� DW� OHDVW� ���� PDUNV� LQ� WKH� &3$� WR� PDNH� WKHPVHOYHV HOLJLEOH� IRU� DSSHDULQJ� WKH� HQG�
VHPHVWHU� H[DP� 7KH� VWXGHQWV� ZLWK� DWWHQGDQFH� �� ���� KDYH� WR� VFRUH� ���� LQ� WKH� &3$� WR� PDNH�
WKHPVHOYHV HOLJLEOH�IRU�DSSHDULQJ�WKH�HQG�VHPHVWHU�H[DP�
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