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&$/&8/86�$1'�/,1($5�$/*(%5$� �� /HFWXUHV
2SWLRQ����)RU�DOO�EUDQFKHV� H[FOXGLQJ�&6(
«««««««««««««««««««««««««««««««««««««««

0RGXOH����&DOFXOXV�, � /HFWXUHV
(YROXWHV� DQG� LQYROXWHV�� (YDOXDWLRQ� RI� GHILQLWH� DQG� LPSURSHU� LQWHJUDOV�� %HWD� DQG� *DPPD�
IXQFWLRQV� DQG� WKHLU� SURSHUWLHV�� $SSOLFDWLRQV� RI� GHILQLWH� LQWHJUDOV� WR� HYDOXDWH� VXUIDFH� DUHDV� DQG�
YROXPHV�RI�UHYROXWLRQV�

0RGXOH����&DOFXOXV�,, � /HFWXUHV
5ROOH¶V� 7KHRUHP�� 0HDQ� YDOXH� WKHRUHPV� 7D\ORU¶V� DQG� 0DFODXULQ� WKHRUHPV� ZLWK� UHPDLQGHUV��
LQGHWHUPLQDWH�IRUPV�DQG�/
+RVSLWDO
V�UXOH��0D[LPD�DQG�PLQLPD��

0RGXOH����6HTXHQFHV�DQG�VHULHV �� /HFWXUHV
&RQYHUJHQFH�RI�VHTXHQFH�DQG�VHULHV��WHVWV�IRU�FRQYHUJHQFH��3RZHU�VHULHV��7D\ORU
V�VHULHV��VHULHV�
IRU�H[SRQHQWLDO��WULJRQRPHWULF�DQG�ORJDULWKP�IXQFWLRQV��)RXULHU�VHULHV��+DOI�UDQJH�VLQH�DQG�FRVLQH�
VHULHV��3DUVHYDO¶V�WKHRUHP�

0RGXOH����0XOWLYDULDEOH�&DOFXOXV��'LIIHUHQWLDWLRQ� � /HFWXUHV
/LPLW FRQWLQXLW\�DQG�SDUWLDO�GHULYDWLYHV� GLUHFWLRQDO�GHULYDWLYHV��WRWDO�GHULYDWLYH��7DQJHQW�SODQH�
DQG�QRUPDO�OLQH��0D[LPD��PLQLPD�DQG�VDGGOH�SRLQWV��0HWKRG�RI�/DJUDQJH�PXOWLSOLHUV��*UDGLHQW��
FXUO�DQG�GLYHUJHQFH�
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0RGXOH����0DWULFHV ���/HFWXUHV
,QYHUVH�DQG�UDQN�RI�D�PDWUL[� UDQN�QXOOLW\�WKHRUHP��6\VWHP�RI�OLQHDU�HTXDWLRQV��6\PPHWULF��VNHZ
V\PPHWULF� DQG� RUWKRJRQDO� PDWULFHV�� 'HWHUPLQDQWV�� (LJHQ YDOXHV� DQG� HLJHQYHFWRUV��
'LDJRQDOL]DWLRQ�RI�PDWULFHV��&D\OH\�+DPLOWRQ�7KHRUHP��DQG�2UWKRJRQDO�WUDQVIRUPDWLRQ�

7H[WERRNV�5HIHUHQFHV�
x *�%�� 7KRPDV� DQG�5�/�� )LQQH\�� &DOFXOXV� DQG� $QDO\WLF� JHRPHWU\�� �WK� (GLWLRQ� 3HDUVRQ��

5HSULQW�������
x (UZLQ� NUH\V]LJ��$GYDQFHG�(QJLQHHULQJ�0DWKHPDWLFV�� �WK�(GLWLRQ�� -RKQ�:LOH\�	�6RQV��

�����
x 9HHUDUDMDQ� 7���(QJLQHHULQJ�0DWKHPDWLFV� IRU� ILUVW� \HDU�� 7DWD�0F*UDZ�+LOO�� 1HZ�'HOKL��

�����
x 5DPDQD� %�9��� +LJKHU� (QJLQHHULQJ� 0DWKHPDWLFV�� 7DWD� 0F*UDZ� +LOO� 1HZ� 'HOKL��

��WK5HSULQW�������
x '��3RROH��/LQHDU�$OJHEUD��$�0RGHUQ�,QWURGXFWLRQ���QG�(GLWLRQ��%URRNV�&ROH�������
x 1�3�� %DOL� DQG� 0DQLVK� *R\DO�� $� WH[W� ERRN� RI� (QJLQHHULQJ� 0DWKHPDWLFV�� /D[PL�

3XEOLFDWLRQV��5HSULQW�������
x %�6��*UHZDO��+LJKHU�(QJLQHHULQJ�0DWKHPDWLFV��.KDQQD�3XEOLVKHUV����WK�(GLWLRQ�������

&2856(�287&20(6
7R�LQWURGXFH�WKH�LGHD�RI�DSSO\LQJ�GLIIHUHQWLDO�DQG�LQWHJUDO�FDOFXOXV�WR�QRWLRQV�RI�FXUYDWXUH�DQG�WR�
LPSURSHU�LQWHJUDOV��
7R� LQWURGXFH� WKH� IDOORXWV� RI� 5ROOH¶V� 7KHRUHP� WKDW� LV� IXQGDPHQWDO� WR� DSSOLFDWLRQ� RI� DQDO\VLV� WR�
(QJLQHHULQJ�SUREOHPV�
7R� GHYHORS� WKH� WRRO� RI� SRZHU� VHULHV� DQG� )RXULHU� VHULHV� IRU� OHDUQLQJ� DGYDQFHG� (QJLQHHULQJ�
0DWKHPDWLFV�
7R�IDPLOLDUL]H�WKH�VWXGHQW�ZLWK�IXQFWLRQV�RI�VHYHUDO�YDULDEOHV�WKDW�LV�HVVHQWLDO�LQ�PRVW�EUDQFKHV�RI�
HQJLQHHULQJ�
7R�GHYHORS�WKH�HVVHQWLDO�WRRO�RI�PDWULFHV�DQG�OLQHDU�DOJHEUD�LQ�D�FRPSUHKHQVLYH�PDQQHU�
««««««««««««««««««««««««««««««««««««««««

«««««««««««««««««««««««««««««««««««««««

&$/&8/86�$1'�/,1($5�$/*(%5$� 2SWLRQ����IRU�&6(� ��/HFWXUHV
«««««««««««««««««««««««««««««««««««««««

0RGXOH����&DOFXOXV�, ��/HFWXUHV
(YROXWHV� DQG� LQYROXWHV�� (YDOXDWLRQ� RI� GHILQLWH� DQG� LPSURSHU� LQWHJUDOV�� %HWD� DQG� *DPPD�
IXQFWLRQV� DQG� WKHLU� SURSHUWLHV�� $SSOLFDWLRQV� RI� GHILQLWH� LQWHJUDOV� WR� HYDOXDWH� VXUIDFH� DUHDV� DQG�
YROXPHV�RI�UHYROXWLRQV�
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0RGXOH����&DOFXOXV�,, � /HFWXUHV
5ROOH¶V� 7KHRUHP�� 0HDQ� YDOXH� WKHRUHPV�� 7D\ORU¶V� DQG� 0DFODXULQ� WKHRUHPV� ZLWK� UHPDLQGHUV��
LQGHWHUPLQDWH�IRUPV�DQG�/
 +RVSLWDO
V�UXOH��0D[LPD�DQG�PLQLPD�

0RGXOH��� 0DWULFHV� ��/HFWXUHV
0DWULFHV�� YHFWRUV�� DGGLWLRQ� DQG� VFDODU� PXOWLSOLFDWLRQ�� PDWUL[� PXOWLSOLFDWLRQ�� /LQHDU� V\VWHPV� RI�
HTXDWLRQV�� OLQHDU� ,QGHSHQGHQFH�� UDQN� RI� D� PDWUL[�� GHWHUPLQDQWV�� &UDPHU¶V� 5XOH�� LQYHUVH� RI� D�
PDWUL[��*DXVV�HOLPLQDWLRQ�DQG�*DXVV�-RUGDQ�HOLPLQDWLRQ�

0RGXOH��� 9HFWRU�VSDFHV�, ���/HFWXUHV
9HFWRU� 6SDFH�� OLQHDU� GHSHQGHQFH� RI� YHFWRUV�� EDVLV�� GLPHQVLRQ�� /LQHDU� WUDQVIRUPDWLRQV� �PDSV���
UDQJH�DQG�NHUQHO�RI�D�OLQHDU PDS��UDQN�DQG�QXOOLW\��,QYHUVH�RI�D�OLQHDU�WUDQVIRUPDWLRQ��UDQN QXOOLW\
7KHRUHP��FRPSRVLWLRQ�RI�OLQHDU�PDSV��0DWUL[�DVVRFLDWHG�ZLWK�D�OLQHDU�PDS�

0RGXOH��� 9HFWRU�VSDFHV�,, ���/HFWXUHV
(LJHQ YDOXHV��HLJHQYHFWRUV��V\PPHWULF��VNHZ�V\PPHWULF��DQG�RUWKRJRQDO�0DWULFHV��(LJHQ EDVHV��
'LDJRQDOL]DWLRQ��,QQHU�SURGXFW�VSDFHV��*UDP�6FKPLGW�RUWKRJRQDOL]DWLRQ�

7H[WERRNV�5HIHUHQFHV�
x *�%�� 7KRPDV� DQG� 5�/�� )LQQH\�� &DOFXOXV� DQG� $QDO\WLF� JHRPHWU\�� �WK�(GLWLRQ�� 3HDUVRQ��

5HSULQW�������

x (UZLQ�.UH\V]LJ��$GYDQFHG�(QJLQHHULQJ�0DWKHPDWLFV���WK�(GLWLRQ��-RKQ�:LOH\�	�6RQV��
�����

x '��3RROH��/LQHDU�$OJHEUD��$�0RGHUQ�,QWURGXFWLRQ���QG�(GLWLRQ��%URRNV�&ROH�������

x 9HHUDUDMDQ� 7���(QJLQHHULQJ�0DWKHPDWLFV� IRU� ILUVW� \HDU�� 7DWD� 0F*UDZ�+LOO�� 1HZ�'HOKL��
������ 5DPDQD� %�9��� +LJKHU� (QJLQHHULQJ�0DWKHPDWLFV�� 7DWD�0F*UDZ�+LOO� 1HZ�'HOKL��
��WK�5HSULQW�������

x 1�3�� %DOL� DQG� 0DQLVK� *R\DO�� $� WH[W� ERRN� RI� (QJLQHHULQJ� 0DWKHPDWLFV�� /D[PL�
3XEOLFDWLRQV��5HSULQW�������

x %�6��*UHZDO��+LJKHU�(QJLQHHULQJ�0DWKHPDWLFV��.KDQQD�3XEOLVKHUV����WK�(GLWLRQ�������

x 9�� .ULVKQDPXUWK\�� 9�3�� 0DLQUD� DQG� -�/�� $URUD�� $Q� LQWURGXFWLRQ� WR� /LQHDU� $OJHEUD��
$IILOLDWHG�(DVW±:HVW�SUHVV��5HSULQW������

&2856(�287&20(6
7KH� REMHFWLYH� RI� WKLV� FRXUVH� LV� WR� IDPLOLDUL]H� WKH� SURVSHFWLYH HQJLQHHUV� ZLWK� WHFKQLTXHV� LQ�
FDOFXOXV�� PXOWLYDULDWH� DQDO\VLV� DQG� OLQHDU� DOJHEUD�� ,W� DLPV� WR� HTXLS� WKH� VWXGHQWV� ZLWK� VWDQGDUG�
FRQFHSWV� DQG� WRROV� DW� DQ� LQWHUPHGLDWH� WR� DGYDQFHG� OHYHO� WKDW� ZLOO� VHUYH� WKHP� ZHOO� WRZDUGV�
WDFNOLQJ� PRUH� DGYDQFHG� OHYHO� RI� PDWKHPDWLFV� DQG� DSSOLFDWLRQV� WKDW� WKH\� ZRXOG� ILQG� XVHIXO� LQ�
WKHLU�GLVFLSOLQHV��
«««««««««««««««««««««««««««««««««««««««
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&RXUVH�&RGH %6&����
&DWHJRU\ %DVLF�6FLHQFH &RXUVH
&RXUVH�7LWOH 3K\VLFV�,�

�L��,QWURGXFWLRQ�WR�(OHFWURPDJQHWLF�7KHRU\�± )RU�0(
�LL��,QWURGXFWLRQ�WR�0HFKDQLFV�± )RU�&LYLO��0(06
�LLL��2VFLOODWLRQ��:DYHV�DQG�2SWLFV � )RU�(((
�LY��6HPLFRQGXFWRU�3K\VLFV�± )RU�(&(��&6(
�Y�� %DVLFV� RI� (OHFWULFLW\�� 0DJQHWLVP� 	� 4XDQWXP� 0HFKDQLFV� )RU� &KHPLFDO
(QJJ�

6FKHPH� 	�
&UHGLWV

/ 7 3 &UHGLW 6HPHVWHU�,
� � � �

3UH�UHTXLVLWHV� 0DWKHPDWLFV�FRXUVH�ZLWK�YHFWRU�FDOFXOXV��+LJK�VFKRRO�HGXFDWLRQ
0DWKHPDWLFV�FRXUVH�RQ�GLIIHUHQWLDO�HTXDWLRQV�DQG�OLQHDU�DOJHEUD

3+<6,&6� ,
«««««««««««««««««««««««««««««««««««««««

,1752'8&7,21�72�(/(&7520$*1(7,& 7+(25< )RU�0(
�� /HFWXUHV

«««««««««««««««««««««««««««««««««««««««

0RGXOH����(OHFWURVWDWLFV�LQ�YDFXXP ��/HFWXUHV
(OHFWULF� ILHOG� DQG� HOHFWURVWDWLF� SRWHQWLDO� IRU� D� FKDUJH� GLVWULEXWLRQ�� /DSODFH¶V� DQG� 3RLVVRQ¶V�
HTXDWLRQV� IRU� HOHFWURVWDWLF� SRWHQWLDO� DQG� XQLTXHQHVV� RI� WKHLU� VROXWLRQ� %RXQGDU\� FRQGLWLRQV� RI�
HOHFWULF�ILHOG�DQG�HOHFWURVWDWLF�SRWHQWLDO��PHWKRG�RI�LPDJHV��HQHUJ\�RI�D�FKDUJH�GLVWULEXWLRQ�DQG�LWV�
H[SUHVVLRQ�LQ�WHUPV�RI�HOHFWULF�ILHOG�

0RGXOH����(OHFWURVWDWLFV�LQ�D�OLQHDU�GLHOHFWULF�PHGLXP� ��/HFWXUHV
(OHFWURVWDWLF�ILHOG�DQG�SRWHQWLDO�RI�D�GLSROH��%RXQG�FKDUJHV�GXH�WR�HOHFWULF�SRODUL]DWLRQ��(OHFWULF�
GLVSODFHPHQW�� ERXQGDU\� FRQGLWLRQV� RQ� GLVSODFHPHQW�� 6ROYLQJ� VLPSOH� HOHFWURVWDWLFV� SUREOHPV� LQ�
SUHVHQFH� RI� GLHOHFWULFV�± 3RLQW� FKDUJH� DW� WKH� FHQWUH� RI� D� GLHOHFWULF� VSKHUH�� FKDUJH� LQ� IURQW� RI� D�
GLHOHFWULF�VODE��GLHOHFWULF�VODE�DQG�GLHOHFWULF�VSKHUH�LQ�XQLIRUP�HOHFWULF�ILHOG��

0RGXOH����0DJQHWR�VWDWLFV ��/HFWXUHV
%LR�6DYDUW� ODZ�� 6WDWLF� PDJQHWLF� ILHOG�� YHFWRU� SRWHQWLDO� DQG� FDOFXODWLQJ� LW IRU� D� JLYHQ�PDJQHWLF�
ILHOG��WKH�HTXDWLRQ�IRU�WKH�YHFWRU�SRWHQWLDO�DQG�LWV�VROXWLRQ�IRU�JLYHQ�FXUUHQW�GHQVLWLHV�

0RGXOH����0DJQHWR�VWDWLFV LQ�D�OLQHDU�PDJQHWLF�PHGLXP� � /HFWXUHV
0DJQHWL]DWLRQ�DQG�DVVRFLDWHG�ERXQG�FXUUHQWV��DX[LOLDU\�PDJQHWLF� ILHOG� %RXQGDU\�FRQGLWLRQV�RQ�
% DQG +�� 6ROYLQJ� IRU� PDJQHWLF� ILHOG� GXH� WR� VLPSOH� PDJQHWV� OLNH� D� EDU� PDJQHW�� PDJQHWLF�
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ϭϯ

VXVFHSWLELOLW\�DQG�IHUURPDJQHWLF��SDUDPDJQHWLF�DQG�GLDPDJQHWLF�PDWHULDOV��4XDOLWDWLYH�GLVFXVVLRQ�
RI�PDJQHWLF�ILHOG�LQ�SUHVHQFH�RI�PDJQHWLF�PDWHULDOV�

0RGXOH����)DUDGD\¶V�ODZ DQG�0D[ZHOO¶V�HTXDWLRQV � /HFWXUHV
)DUDGD\¶V� ODZ� LQ�WHUPV�RI�(0)�SURGXFHG�E\�FKDQJLQJ�PDJQHWLF� IOX[��HTXLYDOHQFH�RI�)DUDGD\¶V�
ODZ�DQG�PRWLRQDO�(0)��/HQ]¶V� ODZ��(OHFWURPDJQHWLF�EUHDNLQJ�DQG� LWV�DSSOLFDWLRQV��'LIIHUHQWLDO�
IRUP�RI�)DUDGD\¶V� ODZ�H[SUHVVLQJ�FXUO�RI�HOHFWULF� ILHOG� LQ� WHUPV�RI� WLPH�GHULYDWLYH�RI�PDJQHWLF�
ILHOG�DQG�FDOFXODWLQJ�HOHFWULF�ILHOG�GXH�WR�FKDQJLQJ�PDJQHWLF�ILHOGV�LQ�TXDVL�VWDWLF�DSSUR[LPDWLRQ��
HQHUJ\�VWRUHG�LQ�D�PDJQHWLF�ILHOG�
&RQWLQXLW\� HTXDWLRQ� IRU� FXUUHQW� GHQVLWLHV��0RGLI\LQJ� HTXDWLRQ� IRU� WKH� FXUO� RI�PDJQHWLF� ILHOG� WR�
VDWLVI\� FRQWLQXLW\� HTXDWLRQ�� GLVSODFH� FXUUHQW� DQG� PDJQHWLF� ILHOG� DULVLQJ� IURP� WLPH� GHSHQGHQW
HOHFWULF� ILHOG�� FDOFXODWLQJ� PDJQHWLF� ILHOG� GXH� WR� FKDQJLQJ� HOHFWULF� ILHOGV� LQ� TXDVLVWDWLF�
DSSUR[LPDWLRQ�� 0D[ZHOO¶V� HTXDWLRQ� LQ� YDFXXP� DQG� QRQ�FRQGXFWLQJ� PHGLXP�� (QHUJ\� LQ� DQ�
HOHFWURPDJQHWLF�ILHOG��)ORZ�RI�HQHUJ\�DQG�3R\QWLQJ�

0RGXOH����(OHFWURPDJQHWLF�ZDYHV� ��/HFWXUHV
7KH� ZDYH� HTXDWLRQ�� 3ODQH� HOHFWURPDJQHWLF� ZDYHV� LQ� YDFXXP�� WKHLU� WUDQVYHUVH� QDWXUH� DQG�
SRODUL]DWLRQ�� UHODWLRQ� EHWZHHQ� HOHFWULF� DQG�PDJQHWLF� ILHOGV� RI� DQ� HOHFWURPDJQHWLF�ZDYH�� HQHUJ\�
FDUULHG� E\� HOHFWURPDJQHWLF�ZDYHV��0RPHQWXP� FDUULHG� E\� HOHFWURPDJQHWLF�ZDYHV� DQG� UHVXOWDQW�
SUHVVXUH��5HIOHFWLRQ�DQG�WUDQVPLVVLRQ�RI�HOHFWURPDJQHWLF�ZDYHV�IURP�D�QRQ FRQGXFWLQJ�PHGLXP�
YDFXXP�LQWHUIDFH�IRU�QRUPDO�LQFLGHQFH�

7H[W�%RRN�
x ,QWURGXFWLRQ�WR�(OHFWURG\QDPLFV��'�-��*ULIILWKV���UG�(GQ��������%HQMDPLQ�&XPPLQJV�

5HIHUHQFH�ERRNV�

x )XQGDPHQWDOV�RI�3K\VLFV�(OHFWULFLW\�DQG�0DJQHWLVP��+DOOLGD\�DQG�5HVQLFN��ƚĞŶƚŚ� ĞĚŝƚŝŽŶ�
;ƉƵďůŝƐŚĞĚ�ϮϬϭϯͿ͘

x :��6DVORZ��(OHFWULFLW\��PDJQHWLVP�DQG�OLJKW���VW HGLWLRQ
x (OHFWULFLW\�� 0DJQHWLVP� 	� (OHFWURPDJQHWLF� 7KHRU\�� 6�� 0DKDMDQ� DQG� &KRXGKXU\�� ������ 7DWD�

0F*UDZ

x (OHPHQWV�RI�(OHFWURPDJQHWLFV��0�1�2��6DGLNX��������2[IRUG�8QLYHUVLW\�3UHVV�

&2856(�287&20(6
7R�PDNH�VWXGHQW�XQGHUVWDQG�WKH�EDVLF�RI�HOHFWURVWDWLFV�LQ�YDFXXP�DQG�LQ�PDWHULDO�PHGLXP�
7R�PDNH�VWXGHQW�XQGHUVWDQG�WKH�EDVLF�RI�PDJQHWR�VWDWLFV LQ�YDFXXP�DQG�LQ�PDJQHWLF�PDWHULDO�PHGLXP�
6WXGHQWV�WR�JHW�IDPLOLDUL]HG�ZLWK�WKH�)DUDGD\¶V�/DZ�DQG�0D[ZHOO¶V�HTXDWLRQ�OHDGLQJ�WR�WKH�DSSOLFDWLRQ�RI�
(0:�LQ�YDFXXP�DQG�LQ�PHGLD�
««««««««««««««««««««««««««««««««««««««««««
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ϭϰ

«««««««««««««««««««««««««««««««««««««««

,1752'8&7,21�72�0(&+$1,&6 IRU &LYLO��0(06

�� /HFWXUHV
«««««««««««««««««««««««««««««««««««««««

0RGXOH��� 3DUWLFOH�PRWLRQ�DQG�1HZWRQ¶V�ODZ � /HFWXUHV
7UDQVIRUPDWLRQ� RI� VFDODUV� DQG� YHFWRUV� XQGHU� 5RWDWLRQ� WUDQVIRUPDWLRQ�� )RUFHV� LQ� 1DWXUH��
1HZWRQ¶V�ODZV�DQG�LWV�FRPSOHWHQHVV�LQ�GHVFULELQJ�SDUWLFOH�PRWLRQ��)RUP�LQYDULDQFH�RI�1HZWRQ¶V�
6HFRQG�/DZ��

0RGXOH����&HQWUDO�SRWHQWLDO�DQG�.HSOHU¶V�ODZV � /HFWXUHV
3RWHQWLDO� HQHUJ\� IXQFWLRQ�� )�  � � *UDG� 9�� HTXLSRWHQWLDO� VXUIDFHV� DQG� PHDQLQJ� RI� JUDGLHQW��
&RQVHUYDWLYH�DQG�QRQ�FRQVHUYDWLYH�IRUFHV��FXUO�RI�D�IRUFH�ILHOG��&HQWUDO� IRUFHV��&RQVHUYDWLRQ�RI�
$QJXODU�0RPHQWXP��(QHUJ\�HTXDWLRQ�DQG�HQHUJ\�GLDJUDPV��.HSOHU�SUREOHP��

0RGXOH����5RWDWLQJ�FRRUGLQDWH�V\VWHP � /HFWXUHV
1RQ�LQHUWLDO� IUDPHV� RI� UHIHUHQFH�� URWDWLQJ FRRUGLQDWH� V\VWHP�� )LYH�WHUP� DFFHOHUDWLRQ� IRUPXOD�
&HQWULSHWDO�DQG�&RULROLV�DFFHOHUDWLRQV��)RXFDXOW�SHQGXOXP��������������

0RGXOH��� +DUPRQLF�2VFLOODWLRQV � /HFWXUHV
+DUPRQLF� RVFLOODWRU��'DPSHG� KDUPRQLF� PRWLRQ� ± RYHU�GDPSHG�� FULWLFDOO\� GDPSHG� DQG� OLJKWO\�
GDPSHG�RVFLOODWRUV��)RUFHG�RVFLOODWLRQV�DQG�UHVRQDQFH�

0RGXOH��� 3ODQDU�ULJLG�ERG\�PHFKDQLFV � /HFWXUHV
'HILQLWLRQ� DQG� PRWLRQ� RI� D� ULJLG� ERG\� LQ� WKH� SODQH�� 5RWDWLRQ� LQ� WKH� SODQH�� .LQHPDWLFV� LQ� D�
FRRUGLQDWH� V\VWHP�URWDWLQJ�DQG� WUDQVODWLQJ� LQ� WKH�SODQH��$QJXODU�PRPHQWXP�DERXW�D�SRLQW�RI�D�
ULJLG� ERG\� LQ� SODQDU�PRWLRQ��(XOHU¶V� ODZV� RI�PRWLRQ�� WKHLU� LQGHSHQGHQFH� IURP�1HZWRQ¶V� ODZV��
DQG�WKHLU�QHFHVVLW\�LQ�GHVFULELQJ�ULJLG�ERG\�PRWLRQ��

0RGXOH����7KUHH�GLPHQVLRQDO�ULJLG�ERG\ PRWLRQ ��/HFWXUHV
,QWURGXFWLRQ� WR� WKUHH�GLPHQVLRQDO� ULJLG� ERG\�PRWLRQ� � LQ� WHUPV�RI� �D��$QJXODU� YHORFLW\� YHFWRU��
DQG� LWV� UDWH� RI� FKDQJH� DQG� �E��0RPHQW� RI� LQHUWLD� WHQVRU�� 7KUHH�GLPHQVLRQDO� PRWLRQ� RI� D� ULJLG�
ERG\� 5RG�H[HFXWLQJ�FRQLFDO�PRWLRQ�ZLWK�FHQWHU�RI�PDVV�IL[HG�� VKRZ�WKDW�WKLV�PRWLRQ�ORRNV�WZR�
GLPHQVLRQDO�EXW�LV�WKUHH�GLPHQVLRQDO�

5HIHUHQFH�ERRNV�
x (QJLQHHULQJ�0HFKDQLFV���QG�HG� 3XEOLVKHU��&HQJDJH�/HDUQLQJ����HGLWLRQ �-DQXDU\���������� �

0.�+DUEROD

x ,QWURGXFWLRQ�WR�0HFKDQLFV��&5&�3UHVV � 0.�9HUPD
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ϭϱ

x $Q�LQWURGXFWLRQ�WR�PHFKDQLFV��'��.OHSSQHU��5�-��.ROHQNRZ��������0F*UDZ�+LOO

x 3ULQFLSOHV� RI� 0HFKDQLFV�� E\� 6\QJH�� -RKQ�� /�� *ULIILWK�� %\URQ�� $�� 3XEOLFDWLRQ� GDWH� 3XEOLVKHU�
0F*UDZ�+LOO�

x 0HFKDQLFV�� -3�'HQ�+DUWRJ
x (QJLQHHULQJ�0HFKDQLFV�� '\QDPLFV���WK�HG��� -/�0HULDP

x 0HFKDQLFDO�9LEUDWLRQV�� -3�'HQ�+DUWRJ

x 7KHRU\�RI 9LEUDWLRQV�ZLWK�$SSOLFDWLRQV�� :7�7KRPVRQ

&2856(�287&20(6
6WXGHQWV�WR�OHDUQ�EDVLFV�RI�SDUWLFOH�G\QDPLFV�LQFOXGLQJ�WKH�URWDWLRQDO�PRWLRQ�LQ�FHQWUDO�SRWHQWLDO�
ILHOG�IROORZLQJ�.HSOHU¶V�ODZV�
7R� OHDUQ� WKH� URWDWLQJ� FR�RUGLQDWH� V\VWHP�DQG� KDUPRQLF�PRWLRQ�ZLWK� WKH� HIIHFW�RI� GDPSLQJ� DQG�
IRUFHG�RVFLOODWLRQ�

«««««««««««««««««««««««««««««««««««««««
26&,//$7,216��:$9(6�$1'�237,&6 )RU�(((

���/HFWXUHV
«««««««««««««««««««««««««««««««««««««««

0RGXOH��� +DUPRQLF�2VFLOODWLRQ �� /HFWXUHV
6LPSOH� KDUPRQLF� PRWLRQ�� GDPSHG� DQG� IRUFHG� VLPSOH� KDUPRQLF� RVFLOODWRU� 0HFKDQLFDO� DQG�
HOHFWULFDO�VLPSOH�KDUPRQLF�RVFLOODWRUV��SKDVRU�UHSUHVHQWDWLRQ�RI�VLPSOH�KDUPRQLF�PRWLRQ��GDPSHG�
KDUPRQLF� RVFLOODWRU� ± KHDY\�� FULWLFDO� DQG� OLJKW GDPSLQJ�� HQHUJ\� GHFD\� LQ� D� GDPSHG� KDUPRQLF�
RVFLOODWRU��TXDOLW\� IDFWRU�� IRUFHG�PHFKDQLFDO�DQG�HOHFWULFDO�RVFLOODWRUV�� HOHFWULFDO�DQG�PHFKDQLFDO�
LPSHGDQFH��VWHDG\�VWDWH�PRWLRQ�RI�IRUFHG�GDPSHG KDUPRQLF�RVFLOODWRU�

0RGXOH��� :DYHV� �� /HFWXUHV
7UDQVYHUVH� DQG� ORQJLWXGLQDO� ZDYHV� LQ� RQH� GLPHQVLRQ� 7UDQVYHUVH� ZDYH� RQ� D� VWULQJ�� WKH� ZDYH�
HTXDWLRQ� RQ� D� VWULQJ�� +DUPRQLF� ZDYHV�� UHIOHFWLRQ� DQG� WUDQVPLVVLRQ� RI� ZDYHV� DW� D� ERXQGDU\��
LPSHGDQFH� PDWFKLQJ�� VWDQGLQJ� ZDYHV� DQG� WKHLU� HLJHQ IUHTXHQFLHV�� ORQJLWXGLQDO� ZDYHV� DQG� WKH�
ZDYH�HTXDWLRQ�IRU�WKHP��DFRXVWLFV�ZDYHV�DQG�VSHHG RI�VRXQG��VWDQGLQJ�VRXQG�ZDYHV��:DYHV�ZLWK�
GLVSHUVLRQ��ZDWHU�ZDYHV��VXSHUSRVLWLRQ�RI�ZDYHV� ZDYH�JURXSV�DQG�JURXS�YHORFLW\�
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0RGXOH����*HRPHWULF�2SWLFV �� /HFWXUHV
)HUPDW¶V� SULQFLSOH� RI� VWDWLRQDU\� WLPH� DQG� LWV� DSSOLFDWLRQV�� /DZV� RI� UHIOHFWLRQ� DQG� UHIUDFWLRQ��
)UHVQHO�HTXDWLRQV�� UHIOHFWDQFH�DQG� WUDQVPLWWDQFH��%UHZVWHU¶V�DQJOH�� WRWDO� LQWHUQDO� UHIOHFWLRQ��DQG�
HYDQHVFHQW�ZDYH��0LUURUV�DQG�OHQVHV�DQG�RSWLFDO�LQVWUXPHQWV�EDVHG�RQ�WKHP�

0RGXOH����:DYH�2SWLFV �� /HFWXUHV
+X\JHQV¶�SULQFLSOH��VXSHUSRVLWLRQ�RI�ZDYHV�DQG�LQWHUIHUHQFH�RI� OLJKW�E\�ZDYH IURQW�VSOLWWLQJ�DQG�
DPSOLWXGH�VSOLWWLQJ��<RXQJ¶V�GRXEOH�VOLW�H[SHULPHQW��1HZWRQ¶V�ULQJV��0LFKHOVRQ�LQWHUIHURPHWHU���
)DUXQKRIIHU� GLIIUDFWLRQ� IURP� D� VLQJOH� VOLW�� WKH 5D\OHLJK� FULWHULRQ� IRU� OLPLW� RI� UHVROXWLRQ��
'LIIUDFWLRQ�JUDWLQJV�DQG�WKHLU�UHVROYLQJ�SRZHU

0RGXOH����/DVHUV �� /HFWXUHV
(LQVWHLQ¶V� WKHRU\�RI�PDWWHU�UDGLDWLRQ� LQWHUDFWLRQ��$�DQG�%�FRHIILFLHQWV��DPSOLILFDWLRQ�RI� OLJKW�E\�
SRSXODWLRQ� LQYHUVLRQ�� GLIIHUHQW� W\SHV� RI� ODVHUV�� JDV� ODVHUV� �+H�1H��� VROLG�VWDWH� ODVHUV �UXE\���
3URSHUWLHV� RI� ODVHU� EHDPV�� PRQR�FKURPDWLFLW\�� FRKHUHQFH�� GLUHFWLRQDOLW\� DQG� EULJKWQHVV�� ODVHU�
VSHFNOHV��DSSOLFDWLRQV�RI�ODVHUV�

5HIHUHQFH�ERRNV�
x :DYHV��%HUNHOH\�3K\VLFV�&RXUVH��YRO� ���)UDQFLV�&UDZIRUG��������7DWD�0F*UDZ�+LOO�

x )XQGDPHQWDOV�RI�2SWLFV��)�$��-HQNLQV�DQG�+�(��:KLWH��������0F*UDZ�+LOO

x 3ULQFLSOHV�RI�2SWLFV��0D[�%RUQ�DQG�(PLO�:ROI���WK�(GQ���������3HUJDPRQ�3UHVV�

x 2SWLFV��$� *KDWDN��������7DWD�0F*UDZ�+LOO

x 7KH�3K\VLFV�RI�9LEUDWLRQV�DQG�:DYHV��+��-��3DLQ��������-RKQ�:LOH\�DQG�6RQV�

x 7KH�3K\VLFV�RI�:DYHV�DQG�2VFLOODWLRQV��1�.��%DMDM��������7DWD�0F*UDZ�+LOO�

&2856(�287&20(
6WXGHQWV�WR�OHDUQ�KDUPRQLF�RVFLOODWLRQV��SK\VLFDO�DQG�ZDYH�RSWLFV�
6WXGHQWV�WR�JHW�IDPLOLDUL]H�ZLWK�WKH NQRZOHGJH�RI�ZDYHV�DQG�/DVHUV�
«««««««««««««««««««««««««««««««««««««««
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«««««««««««««««««««««««««««««««««««««««
6(0,&21'8&725�3+<6,&6 )RU�(&(��&6(

�� /HFWXUHV
«««««««««««««««««««««««««««««««««««««««

0RGXOH����(OHFWURQLF�PDWHULDOV ��/HFWXUHV
)UHH�HOHFWURQ�WKHRU\��'HQVLW\�RI�VWDWHV�DQG�HQHUJ\�EDQG�GLDJUDPV��.URQLJ�3HQQ\�PRGHO��(QHUJ\�
EDQGV� LQ� VROLGV�� (�N� GLDJUDP�� 'LUHFW� DQG� LQGLUHFW� EDQG JDSV�� 7\SHV� RI� HOHFWURQLF� PDWHULDOV��
PHWDOV��VHPLFRQGXFWRUV��DQG�LQVXODWRUV��'HQVLW\�RI�VWDWHV��)HUPL�OHYHO��(IIHFWLYH�PDVV�

0RGXOH����6HPLFRQGXFWRUV� �� /HFWXUHV
,QWULQVLF�DQG�H[WULQVLF�VHPLFRQGXFWRUV��'HSHQGHQFH�RI�)HUPL� OHYHO�RQ�FDUULHU�FRQFHQWUDWLRQ�DQG�
WHPSHUDWXUH�� &DUULHU� JHQHUDWLRQ� DQG� UHFRPELQDWLRQ�� &DUULHU� WUDQVSRUW�� GLIIXVLRQ� DQG� GULIW�� S�Q�
MXQFWLRQ��0HWDO�VHPLFRQGXFWRU�MXQFWLRQ��2KPLF�DQG�6FKRWWN\��

0RGXOH����/LJKW�VHPLFRQGXFWRU�LQWHUDFWLRQ� � /HFWXUHV
2SWLFDO� WUDQVLWLRQV� LQ� EXON� VHPLFRQGXFWRUV�� DEVRUSWLRQ�� VSRQWDQHRXV� HPLVVLRQ�� DQG� VWLPXODWHG�
HPLVVLRQ��-RLQW�GHQVLW\�RI�VWDWHV��'HQVLW\�RI�VWDWHV�IRU�SKRWRQV��7UDQVLWLRQ�UDWHV��)HUPL
V�JROGHQ�
UXOH���2SWLFDO�ORVV�DQG�JDLQ��3KRWRYROWDLF�HIIHFW�

0RGXOH����0HDVXUHPHQWV� � /HFWXUHV
)RXU�SRLQW� SUREH� DQG� YDQGHU� 3DXZ� PHDVXUHPHQWV� IRU� FDUULHU� GHQVLW\�� UHVLVWLYLW\�� DQG� KDOO�
PRELOLW\�� +RW�SRLQW� SUREH� PHDVXUHPHQW�� FDSDFLWDQFH�YROWDJH� PHDVXUHPHQWV�� SDUDPHWHU�
H[WUDFWLRQ�IURP�GLRGH�,�9�FKDUDFWHULVWLFV�

0RGXOH����(QJLQHHUHG�VHPLFRQGXFWRU�PDWHULDOV� ��/HFWXUHV
'HQVLW\� RI� VWDWHV� LQ� �'�� �' DQG� �'� �TXDOLWDWLYHO\��� TXDQWXP� ZHOOV�� ZLUHV�� DQG� GRWV�� GHVLJQ��
IDEULFDWLRQ��DQG�FKDUDFWHUL]DWLRQ�WHFKQLTXHV��+HWHUR�MXQFWLRQV�DQG�DVVRFLDWHG�EDQG�GLDJUDPV

5HIHUHQFHV�

x -�� 6LQJK�� 6HPLFRQGXFWRU� 2SWRHOHFWURQLFV�� 3K\VLFV� DQG� 7HFKQRORJ\� 0F*UDZ�+LOO� ,QF��
�������

x %��(��$��6DOHK�DQG�0��&��7HLFK��)XQGDPHQWDOV�RI�3KRWRQLFV�� -RKQ�:LOH\�	�6RQV�� ,QF���
�������

x 6��0��6]H��6HPLFRQGXFWRU�'HYLFHV��3K\VLFV�DQG�7HFKQRORJ\��:LOH\��������
x <DULY� DQG� 3��<HK�� 3KRWRQLFV��2SWLFDO� (OHFWURQLFV� LQ�0RGHUQ�&RPPXQLFDWLRQV��2[IRUG�

8QLYHUVLW\�3UHVV��1HZ�<RUN��������
x 3��%KDWWDFKDU\D��6HPLFRQGXFWRU�2SWRHOHFWURQLF�'HYLFHV��3UHQWLFH�+DOO�RI�,QGLD��������
x 2QOLQH�FRXUVH��³6HPLFRQGXFWRU�2SWRHOHFWURQLFV´�E\�0�5�6KHQR\�RQ�137(/
x 2QOLQH� FRXUVH�� �2SWRHOHFWURQLF�0DWHULDOV� DQG�'HYLFHV�� E\�0RQLFD�.DWL\DU� DQG�'HHSDN�

*XSWD�RQ�137(/
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ϭϴ

&2856(�287&20(6

6WXGHQWV�ZLOO�EH�H[SRVHG�WR�WKH�XQGHUVWDQGLQJ�RI� VHPLFRQGXFWRU�PDWHULDOV�DQG�WKHLU� LPSRUWDQFH�
LQ�&RPSXWHU��(OHFWURQLFV�DQG�&RPPXQLFDWLRQ�(QJLQHHULQJ�
7R�OHDUQ�WKH�LQWHUDFWLRQ�RI�OLJKW�DQG�VHPLFRQGXFWRU�
7R�JHW�IDPLOLDUL]HG�ZLWK�WKH�PHDVXUHPHQW�WHFKQLTXHV�RQ�VHPLFRQGXFWRU�GHYLFHV�DQG�FLUFXLWV�
«««««««««««««««««««««««««««««««««««««««

«««««««««««««««««««««««««««««««««««««««
%$6,&6�2)�(/(&75,&,7<� 0$*1(7,60�$1'�48$1780�3+<6,&6
)RU�&KHPLFDO�(QJJ� �� /HFWXUHV
«««««««««««««««««««««««««««««««««««««««

0RGXOH��� (OHFWURPDJQHWLVP � /HFWXUHV
/DZV�RI�HOHFWURVWDWLFV��&RXORPE¶V�DQG�*DXVV¶V�/DZ��HOHFWULF�FXUUHQW�DQG�WKH�FRQWLQXLW\�HTXDWLRQ��
ODZV� RI� PDJQHWLVP�� $PSHUH¶V /DZ�� )DUDGD\¶V� ODZV RI� HOHFWURPDJQHWLF� LQGXFWLRQ�� 6HOI� DQG�
PXWXDO�LQGXFWLRQ��PRWLRQDO�DQG�FKDQJLQJ�ILHOG�HPI��'LVSODFHPHQW�FXUUHQW� 0D[ZHOO¶V�HTXDWLRQV��

0RGXOH��� 'LHOHFWULFV � /HFWXUHV
'LHOHFWULF�� 3RODU� DQG� QRQ�SRODU� GLHOHFWULFV�� (OHFWULF� 3RODULVDWLRQ� 3RODUL]DELOLW\�� 7\SHV� RI�
SRODUL]DWLRQ� 3HUPLWWLYLW\ DQG� GLHOHFWULF� FRQVWDQW�� LQWHUQDO� ILHOGV� LQ� D� VROLG�� &ODXVLXV�0RVVRWWL�
HTXDWLRQ�

0RGXOH����0DJQHWLF�6XEVWDQFHV � /HFWXUHV
0DJQHWLF�PRPHQW�DQG�0DJQHWLVDWLRQ��SHUPHDELOLW\�DQG�VXVFHSWLELOLW\��FODVVLILFDWLRQ�RI�PDJQHWLF�
PDWHULDOV�� GLDPDJQHWLF�� SDUDPDJQHWLF� DQG� IHUURPDJQHWLF�� PDJQHWLF� GRPDLQV� DQG� K\VWHUHVLV�
K\VWHUHVLV�ORVV� DSSOLFDWLRQV��

0RGXOH��� %DVLF�4XDQWXP�0HFKDQLFV � /HFWXUHV
,QDGHTXDF\� RI� &ODVVLFDO� 0HFKDQLFV�� ,QWURGXFWLRQ� WR� TXDQWXP� SK\VLFV�� EODFN� ERG\� UDGLDWLRQ��
H[SODQDWLRQ�XVLQJ� WKH�SKRWRQ�FRQFHSW��SKRWRHOHFWULF�HIIHFW��6WRSSLQJ�3RWHQWLDO��:RUN�)XQFWLRQ��
&RPSWRQ�(IIHFW��&RPSWRQ�6KLIW�
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ϭϵ

0RGXOH��� :DYH�SDUWLFOH�GXDOLW\�DQG�ERXQG�VWDWHV �� /HFWXUHV
GH� %URJOLH� K\SRWKHVLV�� %UDJJ¶V� /DZ�� ZDYH�SDUWLFOH� GXDOLW\�� %RUQ¶V� LQWHUSUHWDWLRQ� RI� WKH� ZDYH�
IXQFWLRQ�� YHULILFDWLRQ� RI� PDWWHU�ZDYHV�� XQFHUWDLQW\� SULQFLSOH�� 6FKURGLQJHU�ZDYH� HTXDWLRQ�� WLPH�
GHSHQGHQW� DQG� LQGHSHQGHQW� IRUP� HLJHQ� YDOXH� DQG� HLJHQ� IXQFWLRQ�� QRUPDOL]DWLRQ� RI� ZDYH�
IXQFWLRQ� SDUWLFOH�LQ�D�ER[��TXDQWXP�KDUPRQLF�RVFLOODWRU��K\GURJHQ�DWRP��

7H[W�%RRN�
x ,QWURGXFWLRQ�WR�(OHFWURG\QDPLFV��'�-��*ULIILWKV���UG�(GQ���������%HQMDPLQ�&XPPLQJV�
x ,QWURGXFWLRQ�WR�4XDQWXP�0HFKDQLFV��'DYLG�-��*ULIILWK��������3HDUVRQ�(GXFDWLRQ�

5HIHUHQFH�ERRNV�
x ,QWURGXFWLRQ� WR� 4XDQWXP� PHFKDQLFV�� 1LNKLO� 5DQMDQ� 5R\�� ������ 9LNDVK� 3XEOLVKLQJ� +RXVH� 3YW��

/WG�
x (OHFWULFLW\�� 0DJQHWLVP� 	� (OHFWURPDJQHWLF� 7KHRU\�� 6�� 0DKDMDQ� DQG� &KRXGKXU\�� ������ 7DWD�

0F*UDZ
x &RQFHSWV�RI�0RGHUQ�3K\VLFV��$UWKXU�%HLVHU��������0F*UDZ�+LOO�
x ,QWURGXFWLRQ�WR�0RGHUQ�3K\VLFV��5LFK�0H\HU��.HQQDUG��&RRS��������7DWD�0F*UDZ�+LOO
x 3K\VLFV� IRU� VFLHQWLVWV� DQG�(QJLQHHUV� ZLWK�0RGHUQ� 3K\VLFV�� -HZHWW� DQG� 6HUZD\�� ������&HQJDJH�

/HDUQLQJ�

&2856(�287&20(6
6WXGHQWV�WR�JHW�EDVLF�NQRZOHGJH�RI�(OHFWURPDJQHWLVP��GLHOHFWULFV��PDJQHWLF�PDWHULDOV�HWF�
)DPLOLDUL]DWLRQ�ZLWK�WKH�EDVLFV�RI�4XDQWXP�0HFKDQLFV�DQG�LWV�DSSOLFDWLRQ�WR�IHZ�ERXQG�VWDWHV�
««««««««««««««««««««««««««««««««««««««««««�
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ϮϬ

«««««««««««««««««««««««««««««««««««««««
3+<6,&6�/$%25$725< &RGH��%6&���3

«««««««««««««««««««««««««««««««««««««««

&KRLFH�RI������ H[SHULPHQWV�IURP�WKH�IROORZLQJ�

x ([SHULPHQWV�RQ�HOHFWURPDJQHWLF�LQGXFWLRQ�DQG�HOHFWURPDJQHWLF�EUHDNLQJ�

x /&�FLUFXLW�DQG�/&5�FLUFXLW

x 5HVRQDQFH�SKHQRPHQD�LQ�/&5�FLUFXLWV
x 0DJQHWLF�ILHOG�IURP�+HOPKROW]�FRLO

x 0HDVXUHPHQW�RI�/RUHQW]�IRUFH�LQ�D�YDFXXP�WXEH

x &RXSOHG RVFLOODWRUV

x ([SHULPHQWV�RQ�DQ�DLU�WUDFN
x ([SHULPHQW�RQ�PRPHQW�RI�LQHUWLD�PHDVXUHPHQW

x ([SHULPHQWV�ZLWK�J\URVFRSH

x 5HVRQDQFH�SKHQRPHQD�LQ�PHFKDQLFDO�RVFLOODWRUV
x )UDQN�+HUW]�H[SHULPHQW

x 3KRWRHOHFWULF�HIIHFW�H[SHULPHQW

x 5HFRUGLQJ�K\GURJHQ�DWRP�6SHFWUXP

x 'LIIUDFWLRQ�DQG�LQWHUIHUHQFH�H[SHULPHQWV��IURP�RUGLQDU\�OLJKW�RU�ODVHU�SRLQWHUV�
x PHDVXUHPHQW�RI�VSHHG�RI�OLJKW�RQ�D�WDEOH�WRS�XVLQJ�PRGXODWLRQ

x PLQLPXP�GHYLDWLRQ�IURP�D�SULVP

/$%527$5<�287&20(6
6WXGHQWV�WR�KDYH�KDQGV�RQ�H[SHULHQFHV�ZLWK�H[SHULPHQWV�RQ�WKH EDVLFV�ODZV�DQG�SULQFLSOHV�RI�
3K\VLFV�LQ�WKH�ILHOG�RI�0HFKDQLFV��2SWLFV��(OHFWULFLW\��0DJQHWLVP��0RGHUQ�3K\VLFV��HWF�
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Ϯϭ

&RXUVH�&RGH (6&����
&DWHJRU\ (QJLQHHULQJ�6FLHQFH�&RXUVH

&RXUVH�7LWOH %DVLF�(OHFWULFDO�(QJLQHHULQJ
6FKHPH�	�&UHGLWV / 7 3 &UHGLW 6HPHVWHU�,

� � � �
3UH�UHTXLVLWHV� ,QWHUPHGLDWH�OHYHO�(OHFWULFLW\

«««««««««««««««««««««««««««««««««««««««

%$6,&�(/(&75,&$/�(1*,1((5,1*� �� /HFWXUHV
«««««««««««««««««««««««««««««««««««««

0RGXOH ����'&�&LUFXLWV� � /HFWXUHV
(OHFWULFDO� FLUFXLW� HOHPHQWV� �5�� /� DQG� &��� YROWDJH� DQG� FXUUHQW� VRXUFHV�� .LUFKRII� FXUUHQW� DQG
YROWDJH�ODZV��DQDO\VLV�RI�VLPSOH�FLUFXLWV�ZLWK�GF�H[FLWDWLRQ��6XSHUSRVLWLRQ��7KHYHQLQ�DQG 1RUWRQ�
7KHRUHPV��7LPH�GRPDLQ�DQDO\VLV�RI�ILUVW�RUGHU�5/�DQG�5&�FLUFXLWV�

0RGXOH����$&�&LUFXLWV� � /HFWXUHV
5HSUHVHQWDWLRQ�RI�VLQXVRLGDO�ZDYHIRUPV��SHDN�DQG�UPV�YDOXHV��SKDVRU�UHSUHVHQWDWLRQ��UHDO SRZHU��
UHDFWLYH�SRZHU��DSSDUHQW�SRZHU��SRZHU�IDFWRU��$QDO\VLV�RI�VLQJOH�SKDVH�DF�FLUFXLWV FRQVLVWLQJ�RI�
5�� /�� &�� 5/�� 5&� 5/&� FRPELQDWLRQV� �VHULHV� DQG� SDUDOOHO��� UHVRQDQFH�� 7KUHH SKDVH EDODQFHG�
FLUFXLWV��YROWDJH�DQG�FXUUHQW�UHODWLRQV�LQ�VWDU�DQG�GHOWD�FRQQHFWLRQV�

0RGXOH����7UDQVIRUPHUV� ��/HFWXUHV
0DJQHWLF�PDWHULDOV��%+�FKDUDFWHULVWLFV��LGHDO�DQG�SUDFWLFDO�WUDQVIRUPHU��HTXLYDOHQW�FLUFXLW� ORVVHV�
LQ� WUDQVIRUPHUV�� UHJXODWLRQ� DQG� HIILFLHQF\�� $XWR�WUDQVIRUPHU� DQG� WKUHH�SKDVH WUDQVIRUPHU�
FRQQHFWLRQV�

0RGXOH����(OHFWULFDO�0DFKLQHV� ��/HFWXUHV
*HQHUDWLRQ� RI� URWDWLQJ� PDJQHWLF� ILHOGV�� &RQVWUXFWLRQ� DQG� ZRUNLQJ� RI� D� WKUHH�SKDVH� LQGXFWLRQ
PRWRU�� 6LJQLILFDQFH� RI� WRUTXH�VOLS� FKDUDFWHULVWLF��/RVV� FRPSRQHQWV� DQG� HIILFLHQF\�� VWDUWLQJ DQG�
VSHHG�FRQWURO�RI� LQGXFWLRQ�PRWRU��6LQJOH�SKDVH�LQGXFWLRQ�PRWRU��&RQVWUXFWLRQ��ZRUNLQJ� WRUTXH�
VSHHG�FKDUDFWHULVWLF�DQG�VSHHG�FRQWURO�RI�VHSDUDWHO\�H[FLWHG�GF�PRWRU��&RQVWUXFWLRQ DQG�ZRUNLQJ�
RI�V\QFKURQRXV�JHQHUDWRUV�

0RGXOH����3RZHU�&RQYHUWHUV� ��/HFWXUHV
'&�'&� EXFN� DQG� ERRVW� FRQYHUWHUV�� GXW\� UDWLR� FRQWURO�� 6LQJOH�SKDVH� DQG� WKUHH�SKDVH� YROWDJH
VRXUFH�LQYHUWHUV��VLQXVRLGDO�PRGXODWLRQ�
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ϮϮ

0RGXOH����(OHFWULFDO�,QVWDOODWLRQV� ��/HFWXUHV
&RPSRQHQWV�RI�/7�6ZLWFKJHDU��6ZLWFK�)XVH�8QLW��6)8���0&%��(/&%��0&&%��7\SHV�RI :LUHV�
DQG� &DEOHV�� (DUWKLQJ�� 7\SHV� RI� %DWWHULHV�� ,PSRUWDQW� &KDUDFWHULVWLFV� IRU� %DWWHULHV� (OHPHQWDU\�
FDOFXODWLRQV�IRU�HQHUJ\�FRQVXPSWLRQ��SRZHU�IDFWRU�LPSURYHPHQW�DQG�EDWWHU\ EDFNXS�

6XJJHVWHG�7H[W���5HIHUHQFH�%RRNV
x '��3��.RWKDUL�DQG�,��-��1DJUDWK��³%DVLF�(OHFWULFDO�(QJLQHHULQJ´��7DWD�0F*UDZ�+LOO� �����
x '��&��.XOVKUHVKWKD��³%DVLF�(OHFWULFDO�(QJLQHHULQJ´��0F*UDZ�+LOO�������

x /��6��%REURZ��³)XQGDPHQWDOV�RI�(OHFWULFDO�(QJLQHHULQJ´��2[IRUG�8QLYHUVLW\�3UHVV� �����

x (��+XJKHV��³(OHFWULFDO�DQG�(OHFWURQLFV�7HFKQRORJ\´��3HDUVRQ�������

x 9��'��7RUR��³(OHFWULFDO�(QJLQHHULQJ�)XQGDPHQWDOV´��3UHQWLFH�+DOO�,QGLD�������

&RXUVH�2XWFRPHV
x 7R�XQGHUVWDQG�DQG�DQDO\]H�EDVLF�HOHFWULF�DQG�PDJQHWLF�FLUFXLWV�

x 7R�VWXG\�WKH�ZRUNLQJ�SULQFLSOHV�RI�HOHFWULFDO�PDFKLQHV�DQG�SRZHU�FRQYHUWHUV�

x 7R�LQWURGXFH�WKH�FRPSRQHQWV�RI�ORZ�YROWDJH�HOHFWULFDO�LQVWDOODWLRQV�
«««««««««««««««««««««««««««««««««««««««
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«««««««««««««««««««««««««««««««««««««««
%$6,&�(/(&75,&$/�(1*,1((5,1*�/$%25$725<� &RGH� (6&���3
«««««««««««««««««««««««««««««««««««««««

/LVW�RI�H[SHULPHQWV�GHPRQVWUDWLRQV�

x %DVLF� VDIHW\� SUHFDXWLRQV�� ,QWURGXFWLRQ� DQG� XVH� RI� PHDVXULQJ� LQVWUXPHQWV� ± YROWPHWHU�
DPPHWHU��PXOWL�PHWHU��RVFLOORVFRSH��5HDO�OLIH�UHVLVWRUV��FDSDFLWRUV�DQG�LQGXFWRUV�

x 0HDVXULQJ�WKH�VWHDG\�VWDWH�DQG�WUDQVLHQW� WLPH�UHVSRQVH�RI�5�/��5�&��DQG�5�/�& FLUFXLWV�
WR� D� VWHS� FKDQJH� LQ� YROWDJH� �WUDQVLHQW� PD\� EH� REVHUYHG� RQ� D� VWRUDJH RVFLOORVFRSH���
6LQXVRLGDO VWHDG\� VWDWH� UHVSRQVH� RI�5�/�� DQG�5�&� FLUFXLWV�± LPSHGDQFH FDOFXODWLRQ� DQG�
YHULILFDWLRQ��2EVHUYDWLRQ�RI�SKDVH�GLIIHUHQFHV�EHWZHHQ�FXUUHQW�DQG YROWDJH��5HVRQDQFH�LQ�
5�/�&�FLUFXLWV�

x 7UDQVIRUPHUV�� 2EVHUYDWLRQ� RI� WKH� QR�ORDG� FXUUHQW� ZDYHIRUP� RQ� DQ� RVFLOORVFRSH� �QRQ
VLQXVRLGDO ZDYH�VKDSH� GXH� WR� %�+� FXUYH� QRQOLQHDULW\� VKRXOG� EH� VKRZQ� DORQJ� ZLWK� D
GLVFXVVLRQ� DERXW� KDUPRQLFV��� /RDGLQJ� RI� D� WUDQVIRUPHU�� PHDVXUHPHQW� RI� SULPDU\� DQG
VHFRQGDU\�YROWDJHV�DQG�FXUUHQWV��DQG�SRZHU�

x 7KUHH�SKDVH�WUDQVIRUPHUV��6WDU�DQG�'HOWD�FRQQHFWLRQV��9ROWDJH�DQG�&XUUHQW UHODWLRQVKLSV�
�OLQH�OLQH�YROWDJH��SKDVH�WR�QHXWUDO�YROWDJH��OLQH�DQG�SKDVH�FXUUHQWV��3KDVH�VKLIWV�EHWZHHQ�
WKH�SULPDU\�DQG�VHFRQGDU\�VLGH��&XPXODWLYH WKUHH�SKDVH�SRZHU LQ� EDODQFHG� WKUHH�SKDVH�
FLUFXLWV�

x 'HPRQVWUDWLRQ� RI� FXW�RXW� VHFWLRQV� RI� PDFKLQHV�� GF� PDFKLQH� �FRPPXWDWRU�EUXVK
DUUDQJHPHQW��� LQGXFWLRQ� PDFKLQH� �VTXLUUHO� FDJH� URWRU��� V\QFKURQRXV� PDFKLQH� �ILHOG
ZLQJLQJ�� VOLS�ULQJ�DUUDQJHPHQW��DQG�VLQJOH�SKDVH�LQGXFWLRQ�PDFKLQH�

x 7RUTXH�6SHHG�&KDUDFWHULVWLF�RI�VHSDUDWHO\�H[FLWHG�GF�PRWRU�
x 6\QFKURQRXV� VSHHG� RI� WZR� DQG� IRXU�SROH�� WKUHH�SKDVH� LQGXFWLRQ� PRWRUV�� 'LUHFWLRQ

UHYHUVDO� E\� FKDQJH� RI� SKDVH�VHTXHQFH� RI� FRQQHFWLRQV�� 7RUTXH�6OLS�&KDUDFWHULVWLF� RI DQ�
LQGXFWLRQ� PRWRU�� *HQHUDWRU� RSHUDWLRQ� RI� DQ� LQGXFWLRQ� PDFKLQH� GULYHQ� DW� VXSHU
V\QFKURQRXV VSHHG�

x 6\QFKURQRXV� 0DFKLQH� RSHUDWLQJ� DV� D� JHQHUDWRU�� VWDQG�DORQH� RSHUDWLRQ� ZLWK� D� ORDG�
&RQWURO�RI�YROWDJH�WKURXJK�ILHOG�H[FLWDWLRQ�

x 'HPRQVWUDWLRQ�RI��D��GF�GF�FRQYHUWHUV��E��GF�DF�FRQYHUWHUV�± 3:0�ZDYHIRUP��F��WKH XVH�
RI� GF�DF� FRQYHUWHU� IRU� VSHHG� FRQWURO� RI� DQ� LQGXFWLRQ�PRWRU� DQG� �G��&RPSRQHQWV� RI /7�
VZLWFKJHDU�

/$%25$725<�287&20(6
*HW�DQ�H[SRVXUH�WR�FRPPRQ�HOHFWULFDO�FRPSRQHQWV�DQG�WKHLU�UDWLQJV�
0DNH�HOHFWULFDO�FRQQHFWLRQV�E\�ZLUHV�RI�DSSURSULDWH�UDWLQJV�
8QGHUVWDQG�WKH�XVDJH�RI�FRPPRQ�HOHFWULFDO�PHDVXULQJ�LQVWUXPHQWV�
8QGHUVWDQG�WKH�EDVLF�FKDUDFWHULVWLFV�RI�WUDQVIRUPHUV�DQG�HOHFWULFDO�PDFKLQHV�
*HW�DQ�H[SRVXUH�WR�WKH�ZRUNLQJ�RI�SRZHU�HOHFWURQLF�FRQYHUWHUV�
«««««««««««««««««««««««««««««««««««««««
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Ϯϰ

&RXUVH�&RGH (6&����
&DWHJRU\ (QJLQHHULQJ�6FLHQFH�&RXUVH

&RXUVH�7LWOH (QJLQHHULQJ�*UDSKLFV�	�'HVLJQ
�7KHRU\�	�/DE�

6FKHPH�	�&UHGLWV / 7 3 &UHGLW 6HPHVWHU�,
� � � �

3UH�UHTXLVLWHV� %DVLF�NQRZOHGJH�RI�&RPSXWHU�DQG�6ROLG�*HRPHWU\

«««««««««««««««««««««««««««««««««««««««

(1*,1((5,1*�*5$3+,&6�	�'(6,*1
/HFWXUH�� ���KRXUV�	�/DE � ���KRXUV�
«««««««««««««««««««««««««««««««««««««««

7UDGLWLRQDO�(QJLQHHULQJ�DQG�&RPSXWHU�*UDSKLFV� �� /HFWXUHV
3ULQFLSOHV� RI� (QJLQHHULQJ� *UDSKLFV�� 2UWKRJUDSKLF� 3URMHFWLRQ�� 'HVFULSWLYH� *HRPHWU\� 'UDZLQJ�
3ULQFLSOHV�� ,VRPHWULF� 3URMHFWLRQ�� 6XUIDFH� 'HYHORSPHQW�� 3HUVSHFWLYH�� 5HDGLQJ� D 'UDZLQJ��
6HFWLRQDO� 9LHZV�� 'LPHQVLRQLQJ� 	� 7ROHUDQFHV�� 7UXH� /HQJWK�� $QJOH�� LQWHUVHFWLRQ� 6KRUWHVW�
'LVWDQFH�
(QJLQHHULQJ� *UDSKLFV� 6RIWZDUH�� �6SDWLDO� 7UDQVIRUPDWLRQV�� 2UWKRJUDSKLF� 3URMHFWLRQV�� 0RGHO
9LHZLQJ�� &R�RUGLQDWH� 6\VWHPV�� 0XOWL�YLHZ� 3URMHFWLRQ�� ([SORGHG� $VVHPEO\�� 0RGHO� 9LHZLQJ�
$QLPDWLRQ��6SDWLDO�0DQLSXODWLRQ��6XUIDFH�0RGHOLQJ��6ROLG�0RGHOLQJ�� ,QWURGXFWLRQ� WR %XLOGLQJ�
,QIRUPDWLRQ�0RGHOLQJ �%,0�

�/DE�PRGXOHV�DOVR�LQFOXGH�FRQFXUUHQW�WHDFKLQJ�
/DE�0RGXOH����,QWURGXFWLRQ�WR�(QJLQHHULQJ�'UDZLQJ ��/HFWXUHV
3ULQFLSOHV� RI� (QJLQHHULQJ� *UDSKLFV� DQG� WKHLU� VLJQLILFDQFH�� XVDJH� RI� 'UDZLQJ� LQVWUXPHQWV�
OHWWHULQJ��&RQLF� VHFWLRQV� LQFOXGLQJ� WKH�5HFWDQJXODU�+\SHUEROD� �*HQHUDO�PHWKRG�RQO\�� &\FORLG��
(SLF\FORLG��+\SRF\FORLG�DQG�,QYROXWH��6FDOHV�± 3ODLQ��'LDJRQDO�DQG�9HUQLHU�6FDOHV�

/DE��0RGXOH����2UWKRJUDSKLF�3URMHFWLRQV � /HFWXUHV
3ULQFLSOHV�RI�2UWKRJUDSKLF�3URMHFWLRQV�&RQYHQWLRQV�� 3URMHFWLRQV�RI�3RLQWV�DQG�OLQHV�LQFOLQHG WR�
ERWK�SODQHV��3URMHFWLRQV�RI�SODQHV�LQFOLQHG�3ODQHV�� $X[LOLDU\�3ODQHV�

/DE��0RGXOH����3URMHFWLRQV�RI�5HJXODU�6ROLGV ��/HFWXUHV
WKRVH�LQFOLQHG�WR�ERWK�WKH�3ODQHV� $X[LOLDU\�9LHZV��'UDZ�VLPSOH�DQQRWDWLRQ��GLPHQVLRQLQJ DQG�
VFDOH��)ORRU�SODQV�WKDW�LQFOXGH��ZLQGRZV��GRRUV��DQG�IL[WXUHV�VXFK�DV�:&��EDWK��VLQN� VKRZHU��HWF�

/DE��0RGXOH��� DQG�6HFWLRQDO�9LHZV�RI�5LJKW�$QJXODU�6ROLGV ��/HFWXUHV
3ULVP��&\OLQGHU��3\UDPLG��&RQH�± $X[LOLDU\�9LHZV��'HYHORSPHQW�RI�VXUIDFHV�RI�5LJKW 5HJXODU�
6ROLGV� � 3ULVP�� 3\UDPLG�� &\OLQGHU� DQG� &RQH�� 'UDZ� WKH� VHFWLRQDO� RUWKRJUDSKLF� YLHZV RI�
JHRPHWULFDO�VROLGV��REMHFWV�IURP�LQGXVWU\�DQG�GZHOOLQJV��IRXQGDWLRQ�WR�VODE�RQO\�
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/DE��0RGXOH����,VRPHWULF�3URMHFWLRQV� ��/HFWXUHV
3ULQFLSOHV� RI� ,VRPHWULF� SURMHFWLRQ� ± ,VRPHWULF� 6FDOH�� ,VRPHWULF�9LHZV�� &RQYHQWLRQV� ,VRPHWULF�
9LHZV� RI� OLQHV�� 3ODQHV�� 6LPSOH� DQG� FRPSRXQG� 6ROLGV�� &RQYHUVLRQ� RI� ,VRPHWULF 9LHZV� WR�
2UWKRJUDSKLF�9LHZV�DQG�9LFH�YHUVD��&RQYHQWLRQV�

/DE��0RGXOH����2YHUYLHZ�RI�&RPSXWHU�*UDSKLFV ��/HFWXUHV
OLVWLQJ� WKH� FRPSXWHU� WHFKQRORJLHV� WKDW� LPSDFW� RQ� JUDSKLFDO� FRPPXQLFDWLRQ�� 'HPRQVWUDWLQJ
NQRZOHGJH� RI� WKH� WKHRU\� RI� &$'� VRIWZDUH� >VXFK� DV�� 7KH� 0HQX� 6\VWHP�� 7RROEDUV� �6WDQGDUG�
2EMHFW� 3URSHUWLHV�� 'UDZ�� 0RGLI\� DQG� 'LPHQVLRQ��� 'UDZLQJ� $UHD� �%DFNJURXQG�� &URVVKDLUV�
&RRUGLQDWH�6\VWHP���'LDORJ�ER[HV�DQG�ZLQGRZV��6KRUWFXW PHQXV��%XWWRQ�%DUV���7KH &RPPDQG�
/LQH��ZKHUH�DSSOLFDEOH���7KH�6WDWXV�%DU��'LIIHUHQW�PHWKRGV�RI�]RRP�DV�XVHG�LQ &$'��6HOHFW�DQG�
HUDVH�REMHFWV���,VRPHWULF�9LHZV�RI�OLQHV��3ODQHV��6LPSOH�DQG�FRPSRXQG 6ROLGV@�

/DE��0RGXOH����&XVWRPL]DWLRQ 	�&$'�'UDZLQJ ��/HFWXUHV
FRQVLVWLQJ�RI� VHW�XS�RI� WKH�GUDZLQJ�SDJH�DQG�WKH�SULQWHU�� LQFOXGLQJ�VFDOH� VHWWLQJV��6HWWLQJ�XS RI�
XQLWV�DQG�GUDZLQJ�OLPLWV��,62�DQG�$16,�VWDQGDUGV�IRU�FRRUGLQDWH�GLPHQVLRQLQJ�DQG WROHUDQFLQJ��
2UWKRJUDSKLF� FRQVWUDLQWV�� 6QDS� WR� REMHFWV�PDQXDOO\� DQG� DXWRPDWLFDOO\� 3URGXFLQJ� GUDZLQJV� E\�
XVLQJ� YDULRXV�FRRUGLQDWH� LQSXW�HQWU\�PHWKRGV� WR�GUDZ�VWUDLJKW� OLQHV� $SSO\LQJ� YDULRXV�ZD\V�RI�
GUDZLQJ�FLUFOHV�

/DE��0RGXOH����$QQRWDWLRQV��OD\HULQJ�	�RWKHU�IXQFWLRQV � /HFWXUHV
DSSO\LQJ�GLPHQVLRQV�WR�REMHFWV��DSSO\LQJ�DQQRWDWLRQV�WR�GUDZLQJV��6HWWLQJ�XS�DQG�XVH�RI /D\HUV��
OD\HUV�WR�FUHDWH�GUDZLQJV��&UHDWH��HGLW�DQG�XVH�FXVWRPL]HG�OD\HUV��&KDQJLQJ�OLQH OHQJWKV�WKURXJK�
PRGLI\LQJ�H[LVWLQJ�OLQHV��H[WHQG�OHQJWKHQ���3ULQWLQJ�GRFXPHQWV�WR�SDSHU XVLQJ�WKH�SULQW�RPPDQG��
RUWKRJUDSKLF� SURMHFWLRQ� WHFKQLTXHV�� 'UDZLQJ� VHFWLRQDO� YLHZV� RI FRPSRVLWH� ULJKW� UHJXODU�
JHRPHWULF� VROLGV� DQG� SURMHFW� WKH� WUXH� VKDSH� RI� WKH� VHFWLRQHG� VXUIDFH� 'UDZLQJ� DQQRWDWLRQ��
&RPSXWHU�DLGHG�GHVLJQ��&$'��VRIWZDUH�PRGHOLQJ�RI�SDUWV�DQG DVVHPEOLHV��3DUDPHWULF�DQG�QRQ�
SDUDPHWULF� VROLG�� VXUIDFH�� DQG� ZLUHIUDPH� PRGHOV�� 3DUW� HGLWLQJ DQG� WZR�GLPHQVLRQDO�
GRFXPHQWDWLRQ� RI� PRGHOV�� 3ODQDU� SURMHFWLRQ� WKHRU\�� LQFOXGLQJ� VNHWFKLQJ RI� SHUVSHFWLYH��
LVRPHWULF��PXOWLYLHZ��DX[LOLDU\��DQG�VHFWLRQ�YLHZV��6SDWLDO�YLVXDOL]DWLRQ H[HUFLVHV��'LPHQVLRQLQJ�
JXLGHOLQHV��WROHUDQFLQJ�WHFKQLTXHV��GLPHQVLRQLQJ�DQG�VFDOH�PXOWL YLHZV�RI�GZHOOLQJ�

/DE��0RGXOH����'HPRQVWUDWLRQ�RI�D�VLPSOH�WHDP�GHVLJQ�SURMHFW� ��/HFWXUHV
*HRPHWU\� DQG� WRSRORJ\� RI� HQJLQHHUHG� FRPSRQHQWV�� FUHDWLRQ� RI� HQJLQHHULQJ� PRGHOV� DQG� WKHLU
SUHVHQWDWLRQ� LQ� VWDQGDUG� �'� EOXHSULQW� IRUP� DQG� DV� �'�ZLUH�IUDPH� DQG� VKDGHG� VROLGV�� PHVKHG
WRSRORJLHV� IRU� HQJLQHHULQJ� DQDO\VLV� DQG� WRRO�SDWK� JHQHUDWLRQ� IRU� FRPSRQHQW� PDQXIDFWXUH�
JHRPHWULF�GLPHQVLRQLQJ�DQG�WROHUDQFLQJ��8VH�RI�VROLG�PRGHOLQJ�VRIWZDUH�IRU�FUHDWLQJ DVVRFLDWLYH�
PRGHOV� DW� WKH� FRPSRQHQW� DQG� DVVHPEO\� OHYHOV�� IORRU� SODQV� WKDW� LQFOXGH�� ZLQGRZV� GRRUV�� DQG�
IL[WXUHV� VXFK� DV� :&�� EDWK�� VLQN�� VKRZHU�� HWF�� $SSO\LQJ� FRORXU� FRGLQJ� DFFRUGLQJ� WR EXLOGLQJ�
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GUDZLQJ� SUDFWLFH�� 'UDZLQJ� VHFWLRQDO� HOHYDWLRQ� VKRZLQJ� IRXQGDWLRQ� WR� FHLOLQJ� ,QWURGXFWLRQ� WR�
%XLOGLQJ�,QIRUPDWLRQ�0RGHOOLQJ��%,0��

6XJJHVWHG�7H[W�5HIHUHQFH�%RRNV�
x %KDWW�1�'���3DQFKDO�9�0��	�,QJOH�3�5�����������(QJJ�'UDZLQJ��&KDURWDU 3XE +RXVH

x 6KDK��0�%��	�5DQD�%�&����������(QJJ�'UDZLQJ�	�&RPS� *UDSKLFV��3HDUVRQ (GXFDWLRQ

x $JUDZDO�%��	�$JUDZDO�&��0����������(QJLQHHULQJ�*UDSKLFV��70+�3XEOLFDWLRQ

x 1DUD\DQD��.�/��	�3�.DQQDLDK ��������7H[W�ERRN�RQ�(QJJ�'UDZLQJ��6FLWHFK 3XEOLVKHUV
x &RUUHVSRQGLQJ�VHW�RI &$'�6RIWZDUH�7KHRU\�DQG�8VHU�0DQXDOV

&2856(�287&20(6
$OO�SKDVHV�RI�PDQXIDFWXULQJ�RU�FRQVWUXFWLRQ�UHTXLUH�WKH�FRQYHUVLRQ�RI�QHZ�LGHDV�DQG�GHVLJQ
FRQFHSWV� LQWR� WKH� EDVLF� OLQH� ODQJXDJH� RI� JUDSKLFV�� 7KHUHIRUH�� WKHUH� DUH� PDQ\� DUHDV� �FLYLO�
PHFKDQLFDO��HOHFWULFDO��DUFKLWHFWXUDO�DQG�LQGXVWULDO��LQ�ZKLFK�WKH�VNLOOV�RI�WKH�&$'�WHFKQLFLDQV�
SOD\ PDMRU� UROHV� LQ� WKH� GHVLJQ� DQG�GHYHORSPHQW� RI� QHZ�SURGXFWV�RU� FRQVWUXFWLRQ�� 6WXGHQWV�
SUHSDUH� IRU DFWXDO� ZRUN� VLWXDWLRQV� WKURXJK� SUDFWLFDO� WUDLQLQJ� LQ� D� QHZ� VWDWH�RI�WKH�DUW�
FRPSXWHU� GHVLJQHG�&$' ODERUDWRU\� XVLQJ� HQJLQHHULQJ� VRIWZDUH��7KLV� FRXUVH� LV� GHVLJQHG� WR�
DGGUHVV�

x 7R�SUHSDUH�\RX�WR�GHVLJQ�D�V\VWHP��FRPSRQHQW��RU�SURFHVV�WR�PHHW�GHVLUHG�QHHGV�ZLWKLQ
UHDOLVWLF�FRQVWUDLQWV�VXFK�DV�HFRQRPLF��HQYLURQPHQWDO��VRFLDO��SROLWLFDO� HWKLFDO��KHDOWK�DQG
VDIHW\��PDQXIDFWXUDELOLW\��DQG�VXVWDLQDELOLW\

x 7R�SUHSDUH�\RX�WR�FRPPXQLFDWH�HIIHFWLYHO\

x 7R�SUHSDUH�\RX�WR�XVH�WKH�WHFKQLTXHV��VNLOOV��DQG�PRGHUQ�HQJLQHHULQJ�WRROV�QHFHVVDU\�IRU
HQJLQHHULQJ�SUDFWLFH 7KH�VWXGHQW�ZLOO�OHDUQ��

x ,QWURGXFWLRQ WR�HQJLQHHULQJ�GHVLJQ�DQG�LWV�SODFH�LQ�VRFLHW\
x ([SRVXUH�WR�WKH�YLVXDO�DVSHFWV�RI�HQJLQHHULQJ�GHVLJQ

x ([SRVXUH�WR�HQJLQHHULQJ�JUDSKLFV�VWDQGDUGV

x ([SRVXUH�WR�VROLG�PRGHOLQJ
x ([SRVXUH�WR�FRPSXWHU�DLGHG�JHRPHWULF�GHVLJQ

x ([SRVXUH�WR�FUHDWLQJ�ZRUNLQJ�GUDZLQJV

x ([SRVXUH�WR�HQJLQHHULQJ�FRPPXQLFDWLRQ
«««««««««««««««««««««««««««««««««««««««


