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�� *(���� (QYLURQPHQWDO�6FLHQFH�DQG (QJLQHHULQJ � � � �
�� &(���� (QJLQHHULQJ��*HRORJ\ � � � �
�� &(���� 0HFKDQLFV�RI�6ROLGV � � � �
�� &(���� 0HFKDQLFV�RI�)OXLGV � � � �
�� &(���� 6XUYH\LQJ�, � � � �
35$&7,&$/
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2%-(&7,9(6�
� 7R� HQDEOH� OHDUQHUV� RI� (QJLQHHULQJ� DQG� 7HFKQRORJ\� GHYHORS� WKHLU� EDVLF� FRPPXQLFDWLRQ

VNLOOV�LQ�(QJOLVK�
� 7R� HPSKDVL]H� VSHFLDOO\� WKH� GHYHORSPHQW� RI� VSHDNLQJ� VNLOOV� DPRQJVW� OHDUQHUV� RI

(QJLQHHULQJ�DQG�7HFKQRORJ\�
� 7R� HQVXUH� WKDW� OHDUQHUV� XVH� WKH� HOHFWURQLF� PHGLD� VXFK� DV� LQWHUQHW� DQG� VXSSOHPHQW� WKH

OHDUQLQJ�PDWHULDOV�XVHG�LQ�WKH�FODVVURRP�
� 7R�LQFXOFDWH�WKH�KDELW�RI�UHDGLQJ�DQG�ZULWLQJ�OHDGLQJ�WR�HIIHFWLYH�DQG�HIILFLHQW

FRPPXQLFDWLRQ�

81,7�, ���
/LVWHQLQJ � ,QWURGXFLQJ�OHDUQHUV�WR�*,( � 7\SHV�RI�OLVWHQLQJ � /LVWHQLQJ�WR�DXGLR��YHUEDO�	�VRXQGV��
6SHDNLQJ � 6SHDNLQJ DERXW�RQH¶V�SODFH��LPSRUWDQW�IHVWLYDOV�HWF� ± ,QWURGXFLQJ�RQHVHOI��RQH¶V�IDPLO\
��IULHQG��5HDGLQJ � 6NLPPLQJ�D�UHDGLQJ�SDVVDJH ± 6FDQQLQJ�IRU�VSHFLILF�LQIRUPDWLRQ � 1RWH�PDNLQJ�
:ULWLQJ � )UHH� ZULWLQJ� RQ� DQ\� JLYHQ� WRSLF� �0\� IDYRXULWH� SODFH� �� +REELHV� �� 6FKRRO� OLIH�� HWF�� �
6HQWHQFH� FRPSOHWLRQ � $XWRELRJUDSKLFDO� ZULWLQJ� �ZULWLQJ� DERXW� RQH¶V� OHLVXUH� WLPH� DFWLYLWLHV�
KRPHWRZQ��HWF����*UDPPDU � 3UHSRVLWLRQV � 5HIHUHQFH�ZRUGV � :K�TXHVWLRQV � 7HQVHV��6LPSOH��
9RFDEXODU\ � :RUG�IRUPDWLRQ � :RUG�H[SDQVLRQ��URRW ZRUGV���HW\PRORJ\���(�PDWHULDOV � ,QWHUDFWLYH
H[HUFLVHV�IRU�*UDPPDU�	�9RFDEXODU\ � 5HDGLQJ�FRPSUHKHQVLRQ�H[HUFLVHV � /LVWHQLQJ�WR�DXGLR�ILOHV
DQG�DQVZHULQJ�TXHVWLRQV�

81,7�,, ���
/LVWHQLQJ � /LVWHQLQJ� DQG� UHVSRQGLQJ� WR� YLGHR OHFWXUHV� �� WDONV�� 6SHDNLQJ � 'HVFULELQJ� D� VLPSOH
SURFHVV� �ILOOLQJ� D� IRUP�� HWF�� � $VNLQJ� DQG� DQVZHULQJ� TXHVWLRQV � 7HOHSKRQH� VNLOOV ± 7HOHSKRQH
HWLTXHWWH���5HDGLQJ ± &ULWLFDO�UHDGLQJ � )LQGLQJ�NH\�LQIRUPDWLRQ�LQ�D�JLYHQ�WH[W � 6LIWLQJ�IDFWV�IURP
RSLQLRQV��:ULWLQJ � %LRJUDSKLFDO�ZULWLQJ��SODFH��SHRSOH� � 3URFHVV�GHVFULSWLRQV��JHQHUDO�VSHFLILF� �
'HILQLWLRQV � 5HFRPPHQGDWLRQV ± ,QVWUXFWLRQV�� *UDPPDU � 8VH� RI� LPSHUDWLYHV � 6XEMHFW�YHUE
DJUHHPHQW�� 9RFDEXODU\ � &RPSRXQG� ZRUGV � :RUG� $VVRFLDWLRQ� �FRQQRWDWLRQ��� (�PDWHULDOV �
,QWHUDFWLYH�H[HUFLVHV� IRU�*UDPPDU�DQG�9RFDEXODU\ � /LVWHQLQJ�H[HUFLVHV�ZLWK�VDPSOH� WHOHSKRQH
FRQYHUVDWLRQV���OHFWXUHV ± 3LFWXUH�EDVHG�DFWLYLWLHV�

81,7�,,, ���
/LVWHQLQJ � /LVWHQLQJ�WR�VSHFLILF�WDVN � IRFXVHG�DXGLR�WUDFNV��6SHDNLQJ � 5ROH�SOD\ ± 6LPXODWLRQ �
*URXS� LQWHUDFWLRQ � 6SHDNLQJ� LQ� IRUPDO� VLWXDWLRQV� �WHDFKHUV�� RIILFLDOV�� IRUHLJQHUV��� 5HDGLQJ �
5HDGLQJ�DQG�LQWHUSUHWLQJ�YLVXDO�PDWHULDO��:ULWLQJ � -XPEOHG�VHQWHQFHV � &RKHUHQFH�DQG�FRKHVLRQ
LQ�ZULWLQJ � &KDQQHO�FRQYHUVLRQ��IORZFKDUW�LQWR�SURFHVV� � 7\SHV�RI�SDUDJUDSK��FDXVH�DQG�HIIHFW��
FRPSDUH� DQG� FRQWUDVW� �� QDUUDWLYH� �� DQDO\WLFDO� � ,QIRUPDO� ZULWLQJ� �OHWWHU�H�PDLO�EORJV� �
3DUDSKUDVLQJ��*UDPPDU � 7HQVHV� �3DVW� � 8VH� RI� VHTXHQFH�ZRUGV � $GMHFWLYHV�� 9RFDEXODU\ �
'LIIHUHQW�IRUPV�DQG�XVHV�RI�ZRUGV��&DXVH�DQG�HIIHFW�ZRUGV��(�PDWHULDOV � ,QWHUDFWLYH�H[HUFLVHV�IRU
*UDPPDU�DQG�9RFDEXODU\ � ([FHUSWV� IURP� ILOPV� UHODWHG� WR� WKH� WKHPH�DQG� IROORZ�XS�H[HUFLVHV �
3LFWXUHV�RI�IORZ�FKDUWV�DQG�WDEOHV�IRU�LQWHUSUHWDWLRQV�

81,7�,9 ���
/LVWHQLQJ � :DWFKLQJ� YLGHRV� �� GRFXPHQWDULHV� DQG� UHVSRQGLQJ� WR� TXHVWLRQV� EDVHG� RQ� WKHP�
6SHDNLQJ � 5HVSRQGLQJ�WR�TXHVWLRQV � 'LIIHUHQW�IRUPV�RI�LQWHUYLHZV � 6SHDNLQJ�DW�GLIIHUHQW�W\SHV�RI
LQWHUYLHZV��5HDGLQJ � 0DNLQJ� LQIHUHQFH� IURP� WKH� UHDGLQJ�SDVVDJH � 3UHGLFWLQJ� WKH� FRQWHQW� RI�D
UHDGLQJ�SDVVDJH��:ULWLQJ � ,QWHUSUHWLQJ�YLVXDO�PDWHULDOV��OLQH�JUDSKV��SLH�FKDUWV�HWF�� � (VVD\�ZULWLQJ
± 'LIIHUHQW� W\SHV�RI�HVVD\V��*UDPPDU � $GYHUEV ± 7HQVHV ± IXWXUH� WLPH UHIHUHQFH��9RFDEXODU\ �
6LQJOH�ZRUG�VXEVWLWXWHV � 8VH�RI�DEEUHYLDWLRQV�DQG�DFURQ\PV��(�PDWHULDOV � ,QWHUDFWLYH�H[HUFLVHV
IRU�*UDPPDU�DQG�9RFDEXODU\ � 6DPSOH�LQWHUYLHZV � ILOP�VFHQHV � GLDORJXH�ZULWLQJ�
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81,7�9 ���
/LVWHQLQJ � /LVWHQLQJ� WR� GLIIHUHQW� DFFHQWV�� /LVWHQLQJ� WR� 6SHHFKHV�3UHVHQWDWLRQV�� /LVWHQLQJ� WR
EURDGFDVW� DQG� WHOHFDVW� IURP� 5DGLR� DQG� 79�� 6SHDNLQJ � *LYLQJ� LPSURPSWX� WDONV�� � 0DNLQJ
SUHVHQWDWLRQV� RQ� JLYHQ� WRSLFV�� 5HDGLQJ � (PDLO� FRPPXQLFDWLRQ � 5HDGLQJ� WKH� DWWDFKPHQW� ILOHV
KDYLQJ�D�SRHP�MRNH�SURYHUE � 6HQGLQJ� WKHLU� UHVSRQVHV� WKURXJK�HPDLO��:ULWLQJ � &UHDWLYH�ZULWLQJ�
3RVWHU�PDNLQJ��*UDPPDU � 'LUHFW� DQG� LQGLUHFW� VSHHFK�� 9RFDEXODU\ � /H[LFDO� LWHPV� �IL[HG� �� VHPL
IL[HG� H[SUHVVLRQV��� (�PDWHULDOV � ,QWHUDFWLYH� H[HUFLVHV IRU� *UDPPDU� DQG� 9RFDEXODU\ � 6HQGLQJ
HPDLOV�ZLWK�DWWDFKPHQW ± $XGLR���YLGHR�H[FHUSWV�RI�GLIIHUHQW�DFFHQWV � ,QWHUSUHWLQJ�SRVWHUV�
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287&20(6�
/HDUQHUV�VKRXOG�EH�DEOH�WR

� VSHDN�FOHDUO\�� FRQILGHQWO\�� FRPSUHKHQVLEO\��DQG� FRPPXQLFDWH�ZLWK�RQH�RU�PDQ\� OLVWHQHUV
XVLQJ�DSSURSULDWH�FRPPXQLFDWLYH�VWUDWHJLHV�

� ZULWH�FRKHVLYHO\�DQG�FRKHUHQWO\�DQG� IODZOHVVO\�DYRLGLQJ�JUDPPDWLFDO�HUURUV��XVLQJ�D�ZLGH
YRFDEXODU\�UDQJH��RUJDQL]LQJ�WKHLU�LGHDV�ORJLFDOO\�RQ�D�WRSLF�

� UHDG�GLIIHUHQW�JHQUHV�RI WH[WV�DGRSWLQJ�YDULRXV�UHDGLQJ�VWUDWHJLHV�
� OLVWHQ�YLHZ�DQG�FRPSUHKHQG�GLIIHUHQW�VSRNHQ�GLVFRXUVHV�H[FHUSWV�LQ�GLIIHUHQW�DFFHQWV

7(;7%22.6�
�� 'HSDUWPHQW� RI� (QJOLVK�� $QQD� 8QLYHUVLW\�� 0LQGVFDSHV�� (QJOLVK� IRU� 7HFKQRORJLVWV� DQG

(QJLQHHUV��2ULHQW�%ODFNVZDQ��&KHQQDL������
�� 'KDQDYHO�� 6�3�� (QJOLVK� DQG� &RPPXQLFDWLRQ� 6NLOOV� IRU� 6WXGHQWV� RI� 6FLHQFH� DQG

(QJLQHHULQJ��2ULHQW�%ODFNVZDQ��&KHQQDL������

5()(5(1&(6�
�� 5DPDQ�� 0HHQDNVKL� 	� 6DQJHHWKD� 6KDUPD�� 7HFKQLFDO� &RPPXQLFDWLRQ�� 3ULQFLSOHV� DQG

3UDFWLFH��2[IRUG�8QLYHUVLW\�3UHVV� 1HZ�'HOKL�������
�� 5HJLRQDO� ,QVWLWXWH� RI� (QJOLVK�� (QJOLVK� IRU� (QJLQHHUV�� &DPEULGJH� 8QLYHUVLW\� 3UHVV�� 1HZ

'HOKL�������
�� 5L]YL��$VKUDI��0��(IIHFWLYH�7HFKQLFDO�&RPPXQLFDWLRQ��7DWD�0F*UDZ�+LOO��1HZ�'HOKL������
�� 5XWKHUIRUG�� $QGUHD�� -� %DVLF� &RPPXQLFDWLRQ� 6NLOOV� IRU 7HFKQRORJ\�� 3HDUVRQ�� 1HZ�'HOKL�

�����
�� 9LVZDPRKDQ��$\VKD��(QJOLVK�IRU�7HFKQLFDO�&RPPXQLFDWLRQ��7DWD�0F*UDZ�+LOO��1HZ�'HOKL�

�����

(;7(16,9(�5HDGLQJ��1RW�IRU�([DPLQDWLRQ�
�� .DODP��$EGXO��:LQJV�RI�)LUH��8QLYHUVLWLHV�3UHVV��+\GHUDEDG�������

:(%6,7(6�
�� KWWS���ZZZ�XVLQJHQJOLVK�FRP
�� KWWS���ZZZ�XHIDS�FRP

7($&+,1*�0(7+2'6�
� /HFWXUHV
� $FWLYLWLHV� FRQGXFWHG� LQGLYLGXDOO\�� LQ� SDLUV� DQG� LQ� JURXSV� OLNH� VHOI� LQWURGXFWLRQ�� SHHU

LQWURGXFWLRQ��JURXS�SRVWHU�PDNLQJ��JUDPPDU�DQG�YRFDEXODU\�JDPHV��HWF�
� 'LVFXVVLRQV
� 5ROH�SOD\�DFWLYLWLHV
� 6KRUW�SUHVHQWDWLRQV
� /LVWHQLQJ� DQG� YLHZLQJ� DFWLYLWLHV� ZLWK� IROORZ� XS� DFWLYLWLHV� OLNH� GLVFXVVLRQ�� ILOOLQJ� XS

ZRUNVKHHWV��ZULWLQJ�H[HUFLVHV��XVLQJ�ODQJXDJH�ODE�ZKHUHYHU�QHFHVVDU\�SRVVLEOH��HWF�

(9$/8$7,21�3$77(51�

,QWHUQDO�DVVHVVPHQW�����
��WHVWV�RI�ZKLFK�WZR�DUH�SHQ�DQG�SDSHU�WHVWV�DQG�WKH�RWKHU�LV�D�FRPELQDWLRQ�RI�GLIIHUHQW�PRGHV�RI
DVVHVVPHQW�OLNH



�

� 3URMHFW
� $VVLJQPHQW
� 5HYLHZV
� &UHDWLYH�ZULWLQJ
� 3RVWHU�PDNLQJ��HWF�

$OO�WKH�IRXU�VNLOOV�DUH�WR�EH�WHVWHG�ZLWK�HTXDO�ZHLJKWDJH�JLYHQ�WR�HDFK�
6SHDNLQJ� DVVHVVPHQW�� ,QGLYLGXDO� VSHDNLQJ� DFWLYLWLHV�� 3DLU� ZRUN� DFWLYLWLHV� OLNH� UROH� SOD\�
,QWHUYLHZ��*URXS�GLVFXVVLRQV
5HDGLQJ� DVVHVVPHQW�� 5HDGLQJ� SDVVDJHV� ZLWK� FRPSUHKHQVLRQ� TXHVWLRQV� JUDGHG� IURP
VLPSOH�WR�FRPSOH[��IURP�GLUHFW�WR�LQIHUHQWLDO
:ULWLQJ�DVVHVVPHQW��:ULWLQJ�SDUDJUDSKV��HVVD\V�HWF��:ULWLQJ�VKRXOG�LQFOXGH�JUDPPDU�DQG
YRFDEXODU\�
/LVWHQLQJ�9LHZLQJ�DVVHVVPHQW��/HFWXUHV��GLDORJXHV��ILOP�FOLSSLQJV�ZLWK�TXHVWLRQV�RQ�YHUEDO
DV�ZHOO�DV�DXGLR�YLVXDO�FRQWHQW�

(QG�6HPHVWHU�([DPLQDWLRQ�����

0$���� 0$7+(0$7,&6 ± , /��7��3��&
�����������

2%-(&7,9(6�
� 7R�GHYHORS�WKH�XVH�RI�PDWUL[�DOJHEUD�WHFKQLTXHV�WKLV�LV�QHHGHG�E\�HQJLQHHUV�IRU�SUDFWLFDO

DSSOLFDWLRQV�
� 7R�PDNH�WKH�VWXGHQW�NQRZOHGJHDEOH�LQ�WKH�DUHD�RI�LQILQLWH�VHULHV�DQG�WKHLU�FRQYHUJHQFH�VR

WKDW� KH�� VKH� ZLOO� EH� IDPLOLDU� ZLWK� OLPLWDWLRQV� RI� XVLQJ� LQILQLWH� VHULHV� DSSUR[LPDWLRQV� IRU
VROXWLRQV�DULVLQJ�LQ�PDWKHPDWLFDO�PRGHOLQJ�

� 7R�IDPLOLDUL]H�WKH�VWXGHQW�ZLWK�IXQFWLRQV�RI�VHYHUDO�YDULDEOHV��7KLV�LV�QHHGHG�LQ�PDQ\
EUDQFKHV�RI�HQJLQHHULQJ�

� 7R� LQWURGXFH� WKH�FRQFHSWV�RI� LPSURSHU� LQWHJUDOV��*DPPD��%HWD DQG�(UURU�IXQFWLRQV�ZKLFK
DUH�QHHGHG�LQ�HQJLQHHULQJ�DSSOLFDWLRQV�

� 7R�DFTXDLQW�WKH�VWXGHQW�ZLWK�PDWKHPDWLFDO�WRROV�QHHGHG�LQ�HYDOXDWLQJ�PXOWLSOH�LQWHJUDOV�DQG
WKHLU�XVDJH�

81,7�,�����������0$75,&(6 ���
(LJHQYDOXHV� DQG� (LJHQYHFWRUV� RI� D� UHDO� PDWUL[ ± &KDUDFWHULVWLF� HTXDWLRQ ± 3URSHUWLHV� RI
HLJHQYDOXHV� DQG� HLJHQYHFWRUV ± 6WDWHPHQW� DQG� DSSOLFDWLRQV� RI� &D\OH\�+DPLOWRQ� 7KHRUHP ±
'LDJRQDOL]DWLRQ� RI� PDWULFHV ± 5HGXFWLRQ� RI� D� TXDGUDWLF� IRUP� WR FDQRQLFDO� IRUP� E\� RUWKRJRQDO
WUDQVIRUPDWLRQ ± 1DWXUH�RI�TXDGUDWLF�IRUPV�

81,7�,,����������6(48(1&(6�$1'�6(5,(6 ���
6HTXHQFHV��'HILQLWLRQ�DQG�H[DPSOHV ± 6HULHV��7\SHV�DQG�&RQYHUJHQFH ± 6HULHV�RI�SRVLWLYH�WHUPV
± 7HVWV�RI�FRQYHUJHQFH��&RPSDULVRQ� WHVW�� ,QWHJUDO� WHVW�DQG�'¶$OHPEHUW¶V� UDWLR� WHVW ± $OWHUQDWLQJ
VHULHV ± /HLEQLW]¶V� WHVW ± 6HULHV� RI� SRVLWLYH� DQG� QHJDWLYH� WHUPV ± $EVROXWH� DQG� FRQGLWLRQDO
FRQYHUJHQFH�

81,7�,,, $33/,&$7,216�2)�',))(5(17,$/�&$/&8/86 ���
&XUYDWXUH� LQ� &DUWHVLDQ� FR�RUGLQDWHV ± &HQWUH� DQG� UDGLXV� RI� FXUYDWXUH ± &LUFOH� RI� FXUYDWXUH ±
(YROXWHV ± (QYHORSHV � (YROXWH�DV�HQYHORSH�RI�QRUPDOV�

81,7�,9�����������',))(5(17,$/�&$/&8/86 2)�6(9(5$/�9$5,$%/(6 ���
/LPLWV�DQG�&RQWLQXLW\ ± 3DUWLDO�GHULYDWLYHV ± 7RWDO�GHULYDWLYH ± 'LIIHUHQWLDWLRQ�RI�LPSOLFLW�IXQFWLRQV ±
-DFRELDQ�DQG�SURSHUWLHV ± 7D\ORU¶V�VHULHV�IRU�IXQFWLRQV RI�WZR�YDULDEOHV ± 0D[LPD�DQG�PLQLPD�RI
IXQFWLRQV�RI�WZR�YDULDEOHV ± /DJUDQJH¶V�PHWKRG�RI�XQGHWHUPLQHG�PXOWLSOLHUV�



�

81,7�9�����������08/7,3/( ,17(*5$/6 ���
'RXEOH� LQWHJUDOV� LQ� FDUWHVLDQ� DQG� SRODU� FRRUGLQDWHV ± &KDQJH� RI� RUGHU� RI� LQWHJUDWLRQ ± $UHD
HQFORVHG�E\�SODQH�FXUYHV ± &KDQJH�RI�YDULDEOHV�LQ�GRXEOH�LQWHJUDOV ± $UHD�RI�D�FXUYHG�VXUIDFH �
7ULSOH�LQWHJUDOV ± 9ROXPH�RI�6ROLGV�

727$/��/����7���������3(5,2'6
287&20(6�

� 7KLV�FRXUVH�HTXLSV�VWXGHQWV� WR�KDYH�EDVLF�NQRZOHGJH�DQG�XQGHUVWDQGLQJ� LQ�RQH� ILHOGV�RI
PDWHULDOV��LQWHJUDO�DQG�GLIIHUHQWLDO�FDOFXOXV�

7(;7%22.6�
�� %DOL�1��3� DQG�0DQLVK�*R\DO� ³$�7H[W� ERRN� RI�(QJLQHHULQJ�0DWKHPDWLFV´�� (LJKWK�(GLWLRQ�

/D[PL�3XEOLFDWLRQV�3YW�/WG��������
�� *UHZDO��%�6�� ³+LJKHU�(QJLQHHULQJ�0DWKHPDWLFV´����

VW (GLWLRQ��.KDQQD�3XEOLFDWLRQV��'HOKL�

�����

5()(5(1&(6�
�� 'DVV��+�.���DQG�(U��5DMQLVK�9HUPD�´�+LJKHU�(QJLQHHULQJ�0DWKHPDWLFV´��6��&KDQG�3ULYDWH

/WG��������
�� *O\Q� -DPHV�� ³$GYDQFHG� 0RGHUQ� (QJLQHHULQJ� 0DWKHPDWLFV´�� �UG (GLWLRQ�� 3HDUVRQ

(GXFDWLRQ�������
�� 3HWHU� 9�� 2¶1HLO�´� $GYDQFHG� (QJLQHHULQJ� 0DWKHPDWLFV´�� �WK� (GLWLRQ�� &HQJDJH� OHDUQLQJ�

�����
�� 5DPDQD� %�9�� ³+LJKHU� (QJLQHHULQJ� 0DWKHPDWLFV´�� 7DWD� 0F*UDZ� +LOO� 3XEOLVKLQJ

&RPSDQ\��1HZ�'HOKL�������
�� 6LYDUDPD�.ULVKQD�'DV�3��DQG�5XNPDQJDGDFKDUL (���³(QJLQHHULQJ�0DWKHPDWLFV´��9ROXPH�,�

6HFRQG�(GLWLRQ��3($5621�3XEOLVKLQJ�������

3+���� (1*,1((5,1*�3+<6,&6 ± , /��7��3��&
�����������

2%-(&7,9(6�

� 7R�HQKDQFH�WKH�IXQGDPHQWDO�NQRZOHGJH�LQ�3K\VLFV�DQG�LWV�DSSOLFDWLRQV�UHOHYDQW�WR�YDULRXV
VWUHDPV�RI�(QJLQHHULQJ�DQG�7HFKQRORJ\�

81,7�, &5<67$/�3+<6,&6 �
/DWWLFH ± 8QLW�FHOO ± %UDYDLV� ODWWLFH ± /DWWLFH�SODQHV ± 0LOOHU� LQGLFHV ± G�VSDFLQJ�LQ�FXELF� ODWWLFH ±
&DOFXODWLRQ� RI� QXPEHU� RI� DWRPV�SHU� XQLW� FHOO ± $WRPLF� UDGLXV ± &RRUGLQDWLRQ� QXPEHU ± 3DFNLQJ
IDFWRU� IRU� 6&�� %&&�� )&&� DQG� +&3� VWUXFWXUHV ± 'LDPRQG� DQG� JUDSKLWH� VWUXFWXUHV� �TXDOLWDWLYH
WUHDWPHQW� � &U\VWDO� JURZWK� WHFKQLTXHV ±VROXWLRQ��PHOW� �%ULGJPDQ�DQG�&]RFKUDOVNL�� DQG� YDSRXU
JURZWK�WHFKQLTXHV��TXDOLWDWLYH�

81,7�,, 3523(57,(6�2)�0$77(5�$1'�7+(50$/ 3+<6,&6 �
(ODVWLFLW\� +RRNH¶V� ODZ � 5HODWLRQVKLS� EHWZHHQ� WKUHH�PRGXOLL� RI� HODVWLFLW\� �TXDOLWDWLYH� ± VWUHVV �
VWUDLQ�GLDJUDP ± 3RLVVRQ¶V�UDWLR ±)DFWRUV�DIIHFWLQJ�HODVWLFLW\ ±%HQGLQJ�PRPHQW ± 'HSUHVVLRQ�RI�D
FDQWLOHYHU ±<RXQJ¶V�PRGXOXV�E\�XQLIRUP�EHQGLQJ� ,�VKDSHG�JLUGHUV
0RGHV�RI�KHDW�WUDQVIHU� WKHUPDO�FRQGXFWLYLW\� 1HZWRQ¶V�ODZ�RI�FRROLQJ � /LQHDU��KHDW�IORZ ± /HH¶V
GLVF�PHWKRG ± 5DGLDO� KHDW� IORZ ± 5XEEHU� WXEH�PHWKRG ± FRQGXFWLRQ� WKURXJK� FRPSRXQG�PHGLD
�VHULHV�DQG�SDUDOOHO�

81,7�,,, 48$1780�3+<6,&6 �
%ODFN�ERG\� UDGLDWLRQ ± 3ODQFN¶V� WKHRU\� �GHULYDWLRQ� ± 'HGXFWLRQ�RI�:LHQ¶V�GLVSODFHPHQW� ODZ�DQG
5D\OHLJK ± -HDQV¶� /DZ� IURP� 3ODQFN¶V� WKHRU\ ± &RPSWRQ� HIIHFW�� 7KHRU\� DQG� H[SHULPHQWDO
YHULILFDWLRQ ± 3URSHUWLHV� RI� 0DWWHU� ZDYHV ± *�3� 7KRPVRQ� H[SHULPHQW �6FKU|GLQJHU¶V� ZDYH
HTXDWLRQ ± 7LPH� LQGHSHQGHQW� DQG� WLPH� GHSHQGHQW� HTXDWLRQV ± 3K\VLFDO� VLJQLILFDQFH� RI� ZDYH
IXQFWLRQ ± 3DUWLFOH�LQ�D�RQH�GLPHQVLRQDO�ER[ � (OHFWURQ�PLFURVFRSH � 6FDQQLQJ�HOHFWURQ�PLFURVFRSH
� 7UDQVPLVVLRQ�HOHFWURQ�PLFURVFRSH�



�

81,7�,9 $&2867,&6�$1'��8/75$621,&6 �
&ODVVLILFDWLRQ�RI�6RXQG� GHFLEHO� :HEHU±)HFKQHU�ODZ ± 6DELQH¶V IRUPXOD� GHULYDWLRQ�XVLQJ�JURZWK
DQG�GHFD\�PHWKRG ± $EVRUSWLRQ�&RHIILFLHQW�DQG� LWV�GHWHUPLQDWLRQ ±IDFWRUV�DIIHFWLQJ�DFRXVWLFV�RI
EXLOGLQJV�DQG�WKHLU�UHPHGLHV�
3URGXFWLRQ�RI� XOWUDVRQLFV�E\�PDJQHWRVWULFWLRQ�DQG�SLH]RHOHFWULF�PHWKRGV � DFRXVWLF�JUDWLQJ �1RQ
'HVWUXFWLYH�7HVWLQJ ± SXOVH�HFKR�V\VWHP�WKURXJK�WUDQVPLVVLRQ�DQG�UHIOHFWLRQ�PRGHV � $�%�DQG�& ±
VFDQ�GLVSOD\V��0HGLFDO�DSSOLFDWLRQV � 6RQRJUDP

81,7�9����������3+2721,&6��$1'��),%5(�237,&6 �
6SRQWDQHRXV� � DQG� VWLPXODWHG� HPLVVLRQ� 3RSXODWLRQ� LQYHUVLRQ �(LQVWHLQ¶V� $� DQG� %� FRHIILFLHQWV �
GHULYDWLRQ�� 7\SHV� RI� ODVHUV ± 1G�<$*�� &2��� 6HPLFRQGXFWRU� ODVHUV� �KRPRMXQFWLRQ� 	
KHWHURMXQFWLRQ�� ,QGXVWULDO�DQG�0HGLFDO�$SSOLFDWLRQV�
3ULQFLSOH�DQG SURSDJDWLRQ�RI� OLJKW� LQ�RSWLFDO� ILEUHV ± 1XPHULFDO�DSHUWXUH�DQG�$FFHSWDQFH�DQJOH �
7\SHV�RI�RSWLFDO�ILEUHV��PDWHULDO��UHIUDFWLYH�LQGH[��PRGH� ± DWWHQXDWLRQ��GLVSHUVLRQ��EHQGLQJ � )LEUH
2SWLFDO�&RPPXQLFDWLRQ�V\VWHP��%ORFN�GLDJUDP� � $FWLYH�DQG�SDVVLYH�ILEUH�VHQVRUV� (QGRVFRSH�

727$/�����3(5,2'6
287&20(6�

� 7KH�VWXGHQWV�ZLOO�KDYH�NQRZOHGJH�RQ�WKH�EDVLFV�RI�SK\VLFV�UHODWHG�WR�SURSHUWLHV�RI�PDWWHU�
RSWLFV�� DFRXVWLFV�HWF��� DQG� WKH\�ZLOO� DSSO\� WKHVH� IXQGDPHQWDO� SULQFLSOHV WR� VROYH�SUDFWLFDO
SUREOHPV�UHODWHG�WR�PDWHULDOV�XVHG�IRU�HQJLQHHULQJ�DSSOLFDWLRQV�

7(;7%22.6�
�� $UXPXJDP��0��(QJLQHHULQJ�3K\VLFV���$QXUDGKD�SXEOLVKHUV������
�� *DXU�5�.���DQG�*XSWD�6�/��(QJLQHHULQJ�3K\VLFV���'KDQSDW�5DL�SXEOLVKHUV������
�� 0DQL�1DLGX�6��(QJLQHHULQJ�3K\VLFV��6HFRQG�(GLWLRQ��3($5621�3XEOLVKLQJ�������

5()(5(1&(6�
�� 6HDUOV�DQG�=HPDQVN\���8QLYHUVLW\�3K\VLFV������
�� 0DQL�3��(QJLQHHULQJ�3K\VLFV�,��'KDQDP�3XEOLFDWLRQV������
�� 0DULNDQL�$��(QJLQHHULQJ�3K\VLFV��3+,�/HDUQLQJ�3YW���,QGLD������
�� 3DODQLVDP\�3�.��(QJLQHHULQJ�3K\VLFV��6&,7(&+�3XEOLFDWLRQV������
�� 5DMDJRSDO�.��(QJLQHHULQJ�3K\VLFV��3+,��1HZ�'HOKL������
�� 6HQWKLONXPDU�*��(QJLQHHULQJ�3K\VLFV�,��95%�3XEOLVKHUV�������

&<�������������������������������������������(1*,1((5,1*�&+(0,675< � , /��7��3��&
����������

2%-(&7,9(6�
� 7R�PDNH�WKH�VWXGHQWV�FRQYHUVDQW�ZLWK�EDVLFV�RI�SRO\PHU�FKHPLVWU\�
� 7R� PDNH� WKH� VWXGHQW� DFTXLUH� VRXQG� NQRZOHGJH� RI� VHFRQG� ODZ� RI� WKHUPRG\QDPLFV� DQG

VHFRQG�ODZ�EDVHG�GHULYDWLRQV�RI�LPSRUWDQFH�LQ�HQJLQHHULQJ�DSSOLFDWLRQV�LQ�DOO�GLVFLSOLQHV�
� 7R� DFTXDLQW� WKH� VWXGHQW� ZLWK� FRQFHSWV� RI� LPSRUWDQW� SKRWRSK\VLFDO� DQG� SKRWRFKHPLFDO

SURFHVVHV�DQG�VSHFWURVFRS\�
� 7R�GHYHORS�DQ�XQGHUVWDQGLQJ�RI� WKH�EDVLF�FRQFHSWV�RI�SKDVH� UXOH�DQG� LWV�DSSOLFDWLRQV� WR

VLQJOH�DQG�WZR�FRPSRQHQW�V\VWHPV�DQG�DSSUHFLDWH�WKH�SXUSRVH�DQG�VLJQLILFDQFH�RI�DOOR\V�
� 7R� DFTXDLQW� WKH� VWXGHQWV� ZLWK� WKH� EDVLFV� RI� QDQR� PDWHULDOV�� WKHLU� SURSHUWLHV� DQG

DSSOLFDWLRQV�

81,7��,�����������32/<0(5�&+(0,675< �
,QWURGXFWLRQ��&ODVVLILFDWLRQ�RI�SRO\PHUV ± 1DWXUDO�DQG�V\QWKHWLF��7KHUPRSODVWLF�DQG 7KHUPRVHWWLQJ�
)XQFWLRQDOLW\ ± 'HJUHH�RI�SRO\PHUL]DWLRQ��7\SHV�DQG�PHFKDQLVP�RI�SRO\PHUL]DWLRQ��$GGLWLRQ��)UHH
5DGLFDO�� FDWLRQLF� DQG� DQLRQLF��� FRQGHQVDWLRQ� DQG� FRSRO\PHUL]DWLRQ�� � 3URSHUWLHV� RI� SRO\PHUV��7J�
7DFWLFLW\�� 0ROHFXODU� ZHLJKW ± ZHLJKW� DYHUDJH�� QXPEHU� DYHUDJH� DQG� SRO\GLVSHUVLW\� LQGH[�
7HFKQLTXHV� RI� SRO\PHUL]DWLRQ�� %XON�� HPXOVLRQ�� VROXWLRQ� DQG� VXVSHQVLRQ�� 3UHSDUDWLRQ�� SURSHUWLHV
DQG�XVHV�RI�1\ORQ������DQG�(SR[\�UHVLQ�



��

81,7�,,����������&+(0,&$/�7+(502'<1$0,&6 �
7HUPLQRORJ\� RI� WKHUPRG\QDPLFV � 6HFRQG� ODZ�� � (QWURS\ � HQWURS\� FKDQJH� IRU� DQ� LGHDO� JDV�
UHYHUVLEOH� DQG� LUUHYHUVLEOH� SURFHVVHV�� HQWURS\� RI� SKDVH� WUDQVLWLRQV�� &ODXVLXV� LQHTXDOLW\�� � )UHH
HQHUJ\� DQG� ZRUN� IXQFWLRQ�� +HOPKROW]� DQG� *LEEV� IUHH� HQHUJ\� IXQFWLRQV� �SUREOHPV��� &ULWHULD� RI
VSRQWDQHLW\�� *LEEV�+HOPKROW]� HTXDWLRQ� �SUREOHPV��� &ODXVLXV�&ODSH\URQ� HTXDWLRQ�� 0D[ZHOO
UHODWLRQV ± 9DQ¶W�+RII�LVRWKHUP�DQG�LVRFKRUH�SUREOHPV��

81,7��,,,��������3+272&+(0,675<�$1'�63(&7526&23< �
3KRWRFKHPLVWU\��/DZV�RI�SKRWRFKHPLVWU\ � *URWWKXVV±'UDSHU�ODZ��6WDUN±(LQVWHLQ�ODZ�DQG�/DPEHUW�
%HHU� /DZ�� 4XDQWXP� HIILFLHQF\ ± GHWHUPLQDWLRQ� 3KRWR� SURFHVVHV � ,QWHUQDO� &RQYHUVLRQ�� ,QWHU�
V\VWHP FURVVLQJ�� )OXRUHVFHQFH��3KRVSKRUHVFHQFH��&KHPLOXPLQHVFHQFH� DQG�3KRWR�VHQVLWL]DWLRQ�
6SHFWURVFRS\�� (OHFWURPDJQHWLF� VSHFWUXP � $EVRUSWLRQ� RI� UDGLDWLRQ ± (OHFWURQLF�� 9LEUDWLRQDO� DQG
URWDWLRQDO�WUDQVLWLRQV��89�YLVLEOH�DQG�,5�VSHFWURVFRS\ ± SULQFLSOHV��LQVWUXPHQWDWLRQ��%ORFN�GLDJUDP
RQO\��

81,7��,9��������3+$6(�58/(�$1'�$//2<6 �
3KDVH�UXOH��,QWURGXFWLRQ��GHILQLWLRQ�RI�WHUPV�ZLWK�H[DPSOHV��2QH�&RPSRQHQW�6\VWHP� ZDWHU�V\VWHP
� 5HGXFHG� SKDVH� UXOH � 7ZR� &RPSRQHQW� 6\VWHPV� FODVVLILFDWLRQ ± OHDG�VLOYHU� V\VWHP�� ]LQF�
PDJQHVLXP�V\VWHP��$OOR\V�� ,QWURGXFWLRQ� 'HILQLWLRQ� 3URSHUWLHV�RI�DOOR\V� 6LJQLILFDQFH�RI�DOOR\LQJ�
)XQFWLRQV� DQG� HIIHFW� RI� DOOR\LQJ� HOHPHQWV� )HUURXV� DOOR\V� 1LFKURPH� DQG�6WDLQOHVV� VWHHO ± KHDW
WUHDWPHQW�RI�VWHHO��1RQ�IHUURXV�DOOR\V ± EUDVV�DQG�EURQ]H�

81,7�9����������1$12&+(0,675< �
%DVLFV � GLVWLQFWLRQ� EHWZHHQ� PROHFXOHV�� QDQRSDUWLFOHV� DQG� EXON� PDWHULDOV�� VL]H�GHSHQGHQW
SURSHUWLHV�� � 1DQRSDUWLFOHV�� � QDQR� FOXVWHU�� QDQR� URG�� QDQRWXEH�&17�� DQG� QDQRZLUH�� � 6\QWKHVLV�
SUHFLSLWDWLRQ�� WKHUPRO\VLV�� K\GURWKHUPDO�� VROYRWKHUPDO�� HOHFWURGH� SRVLWLRQ�� FKHPLFDO� YDSRXU
GHSRVLWLRQ��ODVHU�DEODWLRQ��3URSHUWLHV�DQG�DSSOLFDWLRQV�

727$/�����3(5,2'6

287&20(6�
� 7KH�NQRZOHGJH�JDLQHG�RQ�SRO\PHU�FKHPLVWU\�� WKHUPRG\QDPLFV��VSHFWURVFRS\��SKDVH�UXOH

DQG� QDQR�PDWHULDOV� ZLOO� SURYLGH� D� VWURQJ� SODWIRUP� WR� XQGHUVWDQG� WKH� FRQFHSWV� RQ� WKHVH
VXEMHFWV�IRU�IXUWKHU OHDUQLQJ�

7(;7%22.6�
�� -DLQ�3�&��DQG�0RQLFD�-DLQ��³(QJLQHHULQJ�&KHPLVWU\´��'KDQSDW�5DL�3XEOLVKLQJ�&RPSDQ\��3�

/WG���1HZ�'HOKL������
�� .DQQDQ� 3��� 5DYLNULVKQDQ� $��� ³(QJLQHHULQJ� &KHPLVWU\´�� 6UL� .ULVKQD� +L�WHFK� 3XEOLVKLQJ

&RPSDQ\�3YW��/WG��&KHQQDL������

5()(5(1&(6�
�� 'DUD�6�6��8PDUH�6�6��³(QJLQHHULQJ�&KHPLVWU\´��6��&KDQG�	�&RPSDQ\�/WG���1HZ�'HOKL

����
�� 6LYDVDQNDU�%���³(QJLQHHULQJ�&KHPLVWU\´��7DWD�0F*UDZ�+LOO�3XEOLVKLQJ�&RPSDQ\���/WG���1HZ

'HOKL�������
�� *RZDULNHU�9�5�����9LVZDQDWKDQ�1�9��DQG�-D\DGHY6UHHGKDU��³3RO\PHU�6FLHQFH´��1HZ�$JH

,QWHUQDWLRQDO�3��/WG�����&KHQQDL�������
�� 2]LQ�*��$���DQG�$UVHQDXOW�$��&���³1DQRFKHPLVWU\��$�&KHPLFDO�$SSURDFK�WR��1DQRPDWHULDOV´�

56&�3XEOLVKLQJ�������



��

*(����������������������������������������������&20387(5�352*5$00,1* /��7��3�&
����������

2%-(&7,9(6�
7KH�VWXGHQWV�VKRXOG�EH�PDGH�WR�

� /HDUQ�WKH�RUJDQL]DWLRQ�RI��D�GLJLWDO�FRPSXWHU�
� %H�H[SRVHG�WR�WKH�QXPEHU�V\VWHPV�
� /HDUQ�WR�WKLQN�ORJLFDOO\�DQG�ZULWH�SVHXGR�FRGH�RU�GUDZ�IORZ�FKDUWV�IRU�SUREOHPV�
� %H�H[SRVHG�WR�WKH�V\QWD[�RI�&�
� %H�IDPLOLDU�ZLWK�SURJUDPPLQJ�LQ�&�
� /HDUQ�WR�XVH�DUUD\V��VWULQJV��IXQFWLRQV��SRLQWHUV��VWUXFWXUHV�DQG�XQLRQV�LQ�&�

81,7�, ,1752'8&7,21 �
*HQHUDWLRQ�DQG�&ODVVLILFDWLRQ�RI�&RPSXWHUV� %DVLF�2UJDQL]DWLRQ�RI�D�&RPSXWHU ±1XPEHU�6\VWHP
± %LQDU\ ± 'HFLPDO ± &RQYHUVLRQ ± 3UREOHPV��1HHG�IRU�ORJLFDO�DQDO\VLV�DQG�WKLQNLQJ ± $OJRULWKP ±
3VHXGR�FRGH ± )ORZ�&KDUW�

81,7�,, &�352*5$00,1*�%$6,&6 ��
3UREOHP� IRUPXODWLRQ ± 3UREOHP� 6ROYLQJ � ,QWURGXFWLRQ� WR� µ� &¶� SURJUDPPLQJ ±IXQGDPHQWDOV ±
VWUXFWXUH� RI� D� µ&¶� SURJUDP ± FRPSLODWLRQ� DQG� OLQNLQJ� SURFHVVHV ± &RQVWDQWV�� 9DULDEOHV ± 'DWD
7\SHV ± ([SUHVVLRQV�XVLQJ�RSHUDWRUV� LQ� µ&¶ ± 0DQDJLQJ� ,QSXW�DQG�2XWSXW�RSHUDWLRQV ± 'HFLVLRQ
0DNLQJ�DQG�%UDQFKLQJ ± /RRSLQJ�VWDWHPHQWV ± VROYLQJ�VLPSOH�VFLHQWLILF�DQG�VWDWLVWLFDO�SUREOHPV�

81,7�,,, $55$<6�$1'�675,1*6 �
$UUD\V ± ,QLWLDOL]DWLRQ ± 'HFODUDWLRQ ± 2QH�GLPHQVLRQDO�DQG�7ZR�GLPHQVLRQDO�DUUD\V��6WULQJ� 6WULQJ
RSHUDWLRQV ± 6WULQJ�$UUD\V��6LPSOH�SURJUDPV� VRUWLQJ� VHDUFKLQJ ± PDWUL[�RSHUDWLRQV�

81,7�,9����������)81&7,216�$1'�32,17(56 �
)XQFWLRQ ± GHILQLWLRQ�RI�IXQFWLRQ ± 'HFODUDWLRQ�RI�IXQFWLRQ ± 3DVV�E\�YDOXH ± 3DVV�E\�UHIHUHQFH ±
5HFXUVLRQ ± 3RLQWHUV � 'HILQLWLRQ ± ,QLWLDOL]DWLRQ ± 3RLQWHUV� DULWKPHWLF ± 3RLQWHUV� DQG� DUUD\V�
([DPSOH�3UREOHPV�

81,7�9 6758&785(6�$1'�81,216 �
,QWURGXFWLRQ ± QHHG�IRU�VWUXFWXUH�GDWD�W\SH ± VWUXFWXUH�GHILQLWLRQ ± 6WUXFWXUH�GHFODUDWLRQ ± 6WUXFWXUH
ZLWKLQ� D� VWUXFWXUH � 8QLRQ � 3URJUDPV� XVLQJ� VWUXFWXUHV� DQG� 8QLRQV ± 6WRUDJH� FODVVHV�� 3UH�
SURFHVVRU GLUHFWLYHV�

727$/���� 3(5,2'6
287&20(6�
$W�WKH�HQG�RI�WKH�FRXUVH��WKH�VWXGHQW�VKRXOG�EH�DEOH�WR�

� 'HVLJQ�&�3URJUDPV�IRU�SUREOHPV�
� :ULWH�DQG�H[HFXWH�&�SURJUDPV�IRU�VLPSOH�DSSOLFDWLRQV�

7(;7%22.6�
�� $QLWD� *RHO� DQG� $MD\� 0LWWDO�� ³&RPSXWHU� )XQGDPHQWDOV� DQG� 3URJUDPPLQJ� LQ� &´�� 'RUOLQJ

.LQGHUVOH\��,QGLD��3YW��/WG���3HDUVRQ�(GXFDWLRQ�LQ�6RXWK�$VLD�������
�� 3UDGLS� 'H\�� 0DQDV� *KRVK�� ³)XQGDPHQWDOV� RI� &RPSXWLQJ� DQG� 3URJUDPPLQJ� LQ� &´�� )LUVW

(GLWLRQ��2[IRUG�8QLYHUVLW\�3UHVV������
�� <DVKDYDQW�3��.DQHWNDU��³�/HW�8V�&´��%3%�3XEOLFDWLRQV�������

5()(5(1&(6�
�� %\URQ� 6� *RWWIULHG�� ³3URJUDPPLQJ� ZLWK� &´�� 6FKDXP¶V� 2XWOLQHV�� 6HFRQG� (GLWLRQ�� 7DWD

0F*UDZ�+LOO�������
�� 'URPH\�5�*���³+RZ�WR�6ROYH�LW�E\�&RPSXWHU´��3HDUVRQ�(GXFDWLRQ��)RXUWK�5HSULQW�������
�� .HUQLJKDQ�%�:�DQG�5LWFKLH�'�0��³7KH�&�3URJUDPPLQJ�ODQJXDJH´��6HFRQG�(GLWLRQ��3HDUVRQ

(GXFDWLRQ�������



��

*(���� (1*,1((5,1* *5$3+,&6 /��7���3��&
� � � �

2%-(&7,9(6�
� 7R GHYHORS LQ VWXGHQWV� JUDSKLF VNLOOV IRU FRPPXQLFDWLRQ RI FRQFHSWV� LGHDV DQG GHVLJQ RI

(QJLQHHULQJ�SURGXFWV�
� 7R H[SRVH WKHP WR H[LVWLQJ QDWLRQDO VWDQGDUGV UHODWHG WR WHFKQLFDO GUDZLQJV�

&21&(376 $1' &219(17,216 �1RW IRU ([DPLQDWLRQ� �
,PSRUWDQFH RI JUDSKLFV LQ HQJLQHHULQJ DSSOLFDWLRQV ± 8VH RI GUDIWLQJ LQVWUXPHQWV ± %,6
FRQYHQWLRQV DQG VSHFLILFDWLRQV ± 6L]H� OD\RXW DQG IROGLQJ RI GUDZLQJ VKHHWV ± /HWWHULQJ DQG
GLPHQVLRQLQJ�

81,7 , 3/$1( &859(6 $1' )5(( +$1' 6.(7&+,1* ���
%DVLF�*HRPHWULFDO�FRQVWUXFWLRQV� &XUYHV XVHG LQ HQJLQHHULQJ SUDFWLFHV� &RQLFV ± &RQVWUXFWLRQ RI
HOOLSVH� SDUDEROD DQG K\SHUEROD E\ HFFHQWULFLW\ PHWKRG ± &RQVWUXFWLRQ�RI F\FORLG ± FRQVWUXFWLRQ RI
LQYROXWHV RI VTXDUH DQG FLUFOH ± 'UDZLQJ RI WDQJHQWV DQG QRUPDO WR WKH DERYH FXUYHV��6FDOHV�
&RQVWUXFWLRQ�RI 'LDJRQDO�DQG�9HUQLHU�VFDOHV�
9LVXDOL]DWLRQ�FRQFHSWV�DQG�)UHH�+DQG�VNHWFKLQJ��9LVXDOL]DWLRQ�SULQFLSOHV ±5HSUHVHQWDWLRQ RI 7KUHH
'LPHQVLRQDO REMHFWV ± /D\RXW�RI�YLHZV� )UHH�KDQG��VNHWFKLQJ�RI�PXOWLSOH�YLHZV�IURP�SLFWRULDO�YLHZV
RI�REMHFWV

81,7 ,, 352-(&7,21 2) 32,176� /,1(6 $1' 3/$1( 685)$&(6 ���
2UWKRJUDSKLF� SURMHFWLRQ� SULQFLSOHV�3ULQFLSDO� SODQHV�)LUVW� DQJOH� SURMHFWLRQ�SURMHFWLRQ� RI� SRLQWV�
3URMHFWLRQ RI VWUDLJKW OLQHV��RQO\�)LUVW�DQJOH�SURMHFWLRQV� LQFOLQHG� WR�ERWK� WKH�SULQFLSDO�SODQHV �
'HWHUPLQDWLRQ RI WUXH OHQJWKV DQG WUXH LQFOLQDWLRQV E\�URWDWLQJ�OLQH�PHWKRG��DQG�WUDFHV 3URMHFWLRQ
RI SODQHV��SRO\JRQDO�DQG�FLUFXODU VXUIDFHV��LQFOLQHG�WR ERWK�WKH�SULQFLSDO�SODQHV�E\�URWDWLQJ�REMHFW
PHWKRG�

81,7�,,, 352-(&7,21 2) 62/,'6 ��������
3URMHFWLRQ RI VLPSOH VROLGV OLNH SULVPV� S\UDPLGV� F\OLQGHU� FRQH� DQG� WUXQFDWHG� VROLGV ZKHQ WKH
D[LV LV LQFOLQHG WR RQH RI�WKH�SULQFLSDO SODQHV E\ URWDWLQJ�REMHFW�PHWKRG�DQG�DX[LOLDU\�SODQH�PHWKRG�

81,7�,9 352-(&7,21�2)�6(&7,21('�62/,'6 $1' '(9(/230(17 2)
685)$&(6 ���

6HFWLRQLQJ RI DERYH VROLGV LQ VLPSOH YHUWLFDO SRVLWLRQ ZKHQ�WKH FXWWLQJ SODQH�LV LQFOLQHG�WR�WKH RQH
RI� WKH� SULQFLSDO SODQHV DQG� SHUSHQGLFXODU WR WKH RWKHU ± REWDLQLQJ WUXH VKDSH RI VHFWLRQ�
'HYHORSPHQW�RI� ODWHUDO� VXUIDFHV�RI� VLPSOH�DQG�VHFWLRQHG�VROLGV ± 3ULVPV��S\UDPLGV�F\OLQGHUV�DQG
FRQHV� 'HYHORSPHQW�RI�ODWHUDO�VXUIDFHV�RI�VROLGV�ZLWK�FXW�RXWV�DQG�KROHV

81,7�9 ,620(75,& $1' 3(563(&7,9( 352-(&7,216 ���������
3ULQFLSOHV RI LVRPHWULF SURMHFWLRQ ± LVRPHWULF VFDOH ±,VRPHWULF� SURMHFWLRQV� RI� � VLPSOH VROLGV DQG
WUXQFDWHG VROLGV � 3ULVPV� S\UDPLGV� F\OLQGHUV� FRQHV� FRPELQDWLRQ�RI�WZR�VROLG�REMHFWV�LQ�VLPSOH
YHUWLFDO�SRVLWLRQV DQG PLVFHOODQHRXV� �SUREOHPV� 3HUVSHFWLYH SURMHFWLRQ RI VLPSOH� VROLGV�3ULVPV�
S\UDPLGV DQG F\OLQGHUV E\ YLVXDO UD\ PHWKRG��

&20387(5�$,'('�'5$)7,1*��'HPRQVWUDWLRQ�2QO\� �
,QWURGXFWLRQ�WR�GUDIWLQJ�SDFNDJHV�DQG�GHPRQVWUDWLRQ�RI�WKHLU�XVH�

727$/������3(5,2'6
287&20(6�
2Q�&RPSOHWLRQ�RI�WKH�FRXUVH�WKH�VWXGHQW�ZLOO�EH�DEOH�WR

� SHUIRUP�IUHH�KDQG�VNHWFKLQJ�RI�EDVLF�JHRPHWULFDO�FRQVWUXFWLRQV�DQG�PXOWLSOH�YLHZV�RI
REMHFWV�

� GR�RUWKRJUDSKLF�SURMHFWLRQ�RI�OLQHV�DQG�SODQH�VXUIDFHV�
� GUDZ�SURMHFWLRQV�DQG�VROLGV�DQG�GHYHORSPHQW�RI�VXUIDFHV�
� SUHSDUH�LVRPHWULF�DQG�SHUVSHFWLYH�VHFWLRQV�RI�VLPSOH�VROLGV�
� GHPRQVWUDWH�FRPSXWHU�DLGHG�GUDIWLQJ�



��

7(;7%22.�
�� %KDWW� 1�'�� DQG� 3DQFKDO� 9�0��� ³(QJLQHHULQJ� 'UDZLQJ´�� &KDURWDU� 3XEOLVKLQJ� +RXVH�� ��WK

(GLWLRQ�������
5()(5(1&(6�

�� *RSDODNULVKQD� .�5��� ³(QJLQHHULQJ� 'UDZLQJ´� �9RO� ,	,,� FRPELQHG��� 6XEKDV� 6WRUHV�
%DQJDORUH�������

�� /X]]DGHU�� :DUUHQ�-�� DQG� 'XII�-RKQ 0��� ³)XQGDPHQWDOV� RI� (QJLQHHULQJ� 'UDZLQJ� ZLWK� DQ
LQWURGXFWLRQ� WR� ,QWHUDFWLYH� &RPSXWHU� *UDSKLFV� � IRU� 'HVLJQ� DQG� 3URGXFWLRQ�� (DVWHUQ
(FRQRP\�(GLWLRQ��3UHQWLFH�+DOO�RI�,QGLD�3YW��/WG��1HZ�'HOKL�������

�� 6KDK�0�%�� DQG 5DQD�%�&�� ³(QJLQHHULQJ 'UDZLQJ´� 3HDUVRQ� �QG (GLWLRQ�������
�� 9HQXJRSDO .�� DQG 3UDEKX 5DMD�9�� ³(QJLQHHULQJ *UDSKLFV´� 1HZ $JH ,QWHUQDWLRQDO �3�

/LPLWHG� �����
�� 1DWUDMDQ�.�9�� ³�$ WH[W ERRN RI (QJLQHHULQJ *UDSKLFV´� 'KDQDODNVKPL 3XEOLVKHUV�

&KHQQDL� �����
�� %DVDQW� $JDUZDO� DQG�$JDUZDO�&�0��� ³(QJLQHHULQJ�'UDZLQJ´�� 7DWD�0F*UDZ�+LOO� 3XEOLVKLQJ

&RPSDQ\�/LPLWHG��1HZ�'HOKL�������

3XEOLFDWLRQ RI %XUHDX RI ,QGLDQ 6WDQGDUGV�
�� ,6 ����� ± ����� 7HFKQLFDO SURGXFWV 'RFXPHQWDWLRQ ± 6L]H DQG�OD\ RXW RI GUDZLQJ

VKHHWV�
�� ,6 ���� �3DUWV � 	 �� ± ����� 7HFKQLFDO SURGXFWV 'RFXPHQWDWLRQ ± /HWWHULQJ�
�� ,6 ����� �3DUW ��� ± ���� 	 63 �� ± ������/LQHV IRU WHFKQLFDO GUDZLQJV�
�� ,6 ����� ± ���� 	 63 �� ± ����� 'LPHQVLRQLQJ RI 7HFKQLFDO 'UDZLQJV�
�� ,6 ����� �3DUWV � WR �� ± ����� 7HFKQLFDO GUDZLQJV ± 3URMHFWLRQ 0HWKRGV�

6SHFLDO SRLQWV DSSOLFDEOH WR 8QLYHUVLW\ ([DPLQDWLRQV RQ (QJLQHHULQJ *UDSKLFV�
� � 7KHUH ZLOO EH ILYH TXHVWLRQV� HDFK RI HLWKHU RU W\SH FRYHULQJ DOO

XQLWV RI WKH V\OODEXV�
�� $OO TXHVWLRQV ZLOO FDUU\ HTXDO PDUNV RI �� HDFK PDNLQJ D WRWDO RI ����
�� 7KH DQVZHU SDSHU VKDOO FRQVLVW RI GUDZLQJ VKHHWV��RI $� VL]H RQO\� 7KH

VWXGHQWV ZLOO EH SHUPLWWHG WR XVH DSSURSULDWH VFDOH WR ILW VROXWLRQ ZLWKLQ $� VL]H�
�� 7KH�H[DPLQDWLRQ�ZLOO�EH�FRQGXFWHG�LQ�DSSURSULDWH�VHVVLRQV�RQ�WKH�VDPH�GD\

*(������������������������������������&20387(5�35$&7,&(6�/$%25$725< /��7��3��&
� �������

2%-(&7,9(6�
7KH�VWXGHQW�VKRXOG�EH�PDGH�WR�

� %H�IDPLOLDU�ZLWK�WKH�XVH�RI�2IILFH�VRIWZDUH�
� %H�H[SRVHG�WR�SUHVHQWDWLRQ�DQG�YLVXDOL]DWLRQ�WRROV�
� %H�H[SRVHG�WR�SUREOHP�VROYLQJ�WHFKQLTXHV�DQG�IORZ�FKDUWV�
� %H�IDPLOLDU�ZLWK�SURJUDPPLQJ�LQ�&�
� /HDUQ�WR�XVH $UUD\V��VWULQJV��IXQFWLRQV��VWUXFWXUHV�DQG�XQLRQV�

/,67�2)�(;3(5,0(176�

� 6HDUFK��JHQHUDWH��PDQLSXODWH�GDWD�XVLQJ�06�RIILFH��2SHQ�2IILFH
� 3UHVHQWDWLRQ�DQG�9LVXDOL]DWLRQ ± JUDSKV��FKDUWV���'���'
� 3UREOHP�IRUPXODWLRQ��3UREOHP�6ROYLQJ�DQG�)ORZFKDUWV
� &�3URJUDPPLQJ�XVLQJ�6LPSOH�VWDWHPHQWV�DQG�H[SUHVVLRQV
� 6FLHQWLILF�SUREOHP�VROYLQJ�XVLQJ�GHFLVLRQ�PDNLQJ�DQG�ORRSLQJ�
� 6LPSOH�SURJUDPPLQJ�IRU�RQH�GLPHQVLRQDO�DQG�WZR�GLPHQVLRQDO�DUUD\V�
� 6ROYLQJ�SUREOHPV�XVLQJ�6WULQJ�IXQFWLRQV
� 3URJUDPV�ZLWK�XVHU�GHILQHG�IXQFWLRQV ± ,QFOXGHV�3DUDPHWHU�3DVVLQJ
� 3URJUDP�XVLQJ�5HFXUVLYH�)XQFWLRQ�DQG�FRQYHUVLRQ�IURP�JLYHQ�SURJUDP�WR�IORZ�FKDUW�
� 3URJUDP�XVLQJ�VWUXFWXUHV�DQG�XQLRQV�

727$/������3(5,2'6



��

287&20(6�
$W�WKH�HQG�RI�WKH�FRXUVH��WKH�VWXGHQW�VKRXOG�EH�DEOH�WR�

� $SSO\�JRRG�SURJUDPPLQJ�GHVLJQ�PHWKRGV�IRU�SURJUDP�GHYHORSPHQW�
� 'HVLJQ�DQG�LPSOHPHQW�&�SURJUDPV�IRU�VLPSOH�DSSOLFDWLRQV�
� 'HYHORS�UHFXUVLYH�SURJUDPV�

/,67�2)�(48,30(176�)25�$�%$7&+�2)����678'(176�
6WDQGDORQH�GHVNWRSV�ZLWK�&�FRPSLOHU ���1RV�

�RU�
6HUYHU�ZLWK�&��FRPSLOHU��VXSSRUWLQJ����WHUPLQDOV�RU�PRUH�

*(���� (1*,1((5,1*�35$&7,&(6�/$%25$725< /�7��3��&
����������

2%-(&7,9(6�
� 7R�SURYLGH�H[SRVXUH�WR�WKH�VWXGHQWV�ZLWK�KDQGV�RQ�H[SHULHQFH�RQ�YDULRXV�EDVLF

HQJLQHHULQJ�SUDFWLFHV�LQ�&LYLO��0HFKDQLFDO��(OHFWULFDO�DQG�(OHFWURQLFV�(QJLQHHULQJ�

*5283�$ �&,9,/�	�0(&+$1,&$/�

, &,9,/�(1*,1((5,1*�35$&7,&( �

%XLOGLQJV�

�D�� 6WXG\� RI� SOXPELQJ� DQG� FDUSHQWU\� FRPSRQHQWV� RI� UHVLGHQWLDO� DQG� LQGXVWULDO� EXLOGLQJV�
6DIHW\�DVSHFWV�

3OXPELQJ�:RUNV�
�D�� 6WXG\� RI� SLSHOLQH� MRLQWV�� LWV� ORFDWLRQ� DQG� IXQFWLRQV�� YDOYHV�� WDSV�� FRXSOLQJV�� XQLRQV�

UHGXFHUV��HOERZV�LQ�KRXVHKROG�ILWWLQJV�
�E��6WXG\�RI�SLSH�FRQQHFWLRQV�UHTXLUHPHQWV�IRU�SXPSV�DQG�WXUELQHV�
�F��3UHSDUDWLRQ�RI�SOXPELQJ�OLQH�VNHWFKHV�IRU�ZDWHU VXSSO\�DQG�VHZDJH�ZRUNV�
�G��+DQGV�RQ�H[HUFLVH�

%DVLF� SLSH� FRQQHFWLRQV ± 0L[HG� SLSH� PDWHULDO� FRQQHFWLRQ ± 3LSH� FRQQHFWLRQV� ZLWK
GLIIHUHQW�MRLQLQJ�FRPSRQHQWV�

�H��'HPRQVWUDWLRQ�RI�SOXPELQJ�UHTXLUHPHQWV�RI�KLJK�ULVH�EXLOGLQJV�

&DUSHQWU\ XVLQJ�3RZHU�7RROV�RQO\�
�D��6WXG\�RI�WKH�MRLQWV�LQ�URRIV��GRRUV��ZLQGRZV�DQG�IXUQLWXUH�
�E��+DQGV�RQ�H[HUFLVH�

:RRG�ZRUN��MRLQWV�E\�VDZLQJ��SODQLQJ�DQG�FXWWLQJ�

,, 0(&+$1,&$/�(1*,1((5,1*�35$&7,&( ��

:HOGLQJ�
�D��3UHSDUDWLRQ�RI�DUF�ZHOGLQJ�RI�EXWW�MRLQWV��ODS�MRLQWV�DQG�WHH�MRLQWV�
�E��*DV�ZHOGLQJ�SUDFWLFH

%DVLF�0DFKLQLQJ�
�D��6LPSOH�7XUQLQJ�DQG�7DSHU�WXUQLQJ
�E��'ULOOLQJ�3UDFWLFH

6KHHW�0HWDO�:RUN�
�D��)RUPLQJ�	�%HQGLQJ�
�E��0RGHO�PDNLQJ ± 7UD\V��IXQQHOV��HWF�
�F��'LIIHUHQW�W\SH�RI�MRLQWV�



��

0DFKLQH�DVVHPEO\�SUDFWLFH�
�D��6WXG\�RI�FHQWULIXJDO�SXPS
�E��6WXG\�RI�DLU�FRQGLWLRQHU

'HPRQVWUDWLRQ�RQ�
�D� 6PLWK\�RSHUDWLRQV��XSVHWWLQJ��VZDJLQJ��VHWWLQJ�GRZQ�DQG�EHQGLQJ��([DPSOH ±

([HUFLVH ± 3URGXFWLRQ�RI�KH[DJRQDO�KHDGHG�EROW�
�E� )RXQGU\�RSHUDWLRQV�OLNH�PRXOG�SUHSDUDWLRQ�IRU�JHDU�DQG�VWHS�FRQH�SXOOH\�
�F� )LWWLQJ ± ([HUFLVHV ± 3UHSDUDWLRQ�RI�VTXDUH�ILWWLQJ�DQG�YHH ± ILWWLQJ�PRGHOV�

*5283�%��(/(&75,&$/�	�(/(&7521,&6�

,,, (/(&75,&$/�(1*,1((5,1*�35$&7,&( ��
���5HVLGHQWLDO�KRXVH�ZLULQJ�XVLQJ�VZLWFKHV��IXVH��LQGLFDWRU��ODPS�DQG�HQHUJ\�PHWHU�
���)OXRUHVFHQW�ODPS�ZLULQJ�
���6WDLU�FDVH�ZLULQJ
�� 0HDVXUHPHQW�RI�HOHFWULFDO�TXDQWLWLHV ± YROWDJH��FXUUHQW��SRZHU�	�SRZHU IDFWRU�LQ�5/&

FLUFXLW�
���0HDVXUHPHQW�RI�HQHUJ\�XVLQJ�VLQJOH�SKDVH�HQHUJ\�PHWHU�
���0HDVXUHPHQW�RI�UHVLVWDQFH�WR�HDUWK�RI�DQ�HOHFWULFDO�HTXLSPHQW�

,9 (/(&7521,&6�(1*,1((5,1*�35$&7,&( ��
�� 6WXG\� RI� (OHFWURQLF� FRPSRQHQWV� DQG� HTXLSPHQWV ± 5HVLVWRU�� FRORXU� FRGLQJ
PHDVXUHPHQW� RI� $&� VLJQDO� SDUDPHWHU� �SHDN�SHDN�� UPV� SHULRG�� IUHTXHQF\�� XVLQJ
&5�

�� 6WXG\�RI�ORJLF�JDWHV�$1'��25��(25�DQG�127�
�� *HQHUDWLRQ�RI�&ORFN�6LJQDO�
�� 6ROGHULQJ� SUDFWLFH ± &RPSRQHQWV� 'HYLFHV� DQG� &LUFXLWV ± 8VLQJ� JHQHUDO SXUSRVH

3&%�
�� 0HDVXUHPHQW�RI�ULSSOH�IDFWRU�RI�+:5�DQG�):5�

727$/�����3(5,2'6
287&20(6�

� DELOLW\�WR IDEULFDWH FDUSHQWU\ FRPSRQHQWV DQG�SLSH�FRQQHFWLRQV�LQFOXGLQJ�SOXPELQJ�ZRUNV�
� DELOLW\�WR�XVH�ZHOGLQJ�HTXLSPHQWV�WR�MRLQ�WKH�VWUXFWXUHV�
� DELOLW\ WR�IDEULFDWH�HOHFWULFDO�DQG�HOHFWURQLFV�FLUFXLWV�

5()(5(1&(6�
�� -H\DFKDQGUDQ�.���1DWDUDMDQ�6��	�%DODVXEUDPDQLDQ�6�� ³$�3ULPHU�RQ�(QJLQHHULQJ

3UDFWLFHV�/DERUDWRU\´��$QXUDGKD�3XEOLFDWLRQV�������
�� -H\DSRRYDQ�7���6DUDYDQDSDQGLDQ�0��	�3UDQLWKD�6���³(QJLQHHULQJ�3UDFWLFHV /DE��0DQXDO´�

9LNDV�3XSOLVKLQJ�+RXVH�3YW�/WG� �����
�� %DZD�+�6���³:RUNVKRS�3UDFWLFH´��7DWD 0F*UDZ ± +LOO�3XEOLVKLQJ�&RPSDQ\�/LPLWHG�������
�� 5DMHQGUD�3UDVDG�$��	�6DUPD�3�0�0�6���³:RUNVKRS�3UDFWLFH´��6UHH�6DL 3XEOLFDWLRQ��������
�� .DQQDLDK�3��	�1DUD\DQD�.�/���³0DQXDO�RQ�:RUNVKRS�3UDFWLFH´��6FLWHFK 3XEOLFDWLRQV�������

/,67�2)�(48,30(17�)25�$�%$7&+�2)����678'(176�

&,9,/

���$VVRUWHG�FRPSRQHQWV�IRU�SOXPELQJ�FRQVLVWLQJ�RI�PHWDOOLF�SLSHV�
SODVWLF�SLSHV��IOH[LEOH�SLSHV��FRXSOLQJV��XQLRQV��HOERZV��SOXJV�DQG
RWKHU�ILWWLQJV� ���6HWV�

���&DUSHQWU\�YLFH��ILWWHG�WR�ZRUN�EHQFK� ���1RV�
���6WDQGDUG�ZRRGZRUNLQJ�WRROV ���6HWV�
���0RGHOV�RI�LQGXVWULDO�WUXVVHV��GRRU�MRLQWV��IXUQLWXUH�MRLQWV ��HDFK
���3RZHU�7RROV���D��5RWDU\�+DPPHU ��1RV



��

�E��'HPROLWLRQ�+DPPHU ��1RV
�F��&LUFXODU�6DZ ��1RV
�G��3ODQHU ��1RV
�H��+DQG�'ULOOLQJ�0DFKLQH ��1RV
�I��-LJVDZ ��1RV

0(&+$1,&$/

���$UF�ZHOGLQJ WUDQVIRUPHU�ZLWK�FDEOHV�DQG�KROGHUV ��1RV�
���:HOGLQJ�ERRWK�ZLWK�H[KDXVW�IDFLOLW\ ��1RV�
���:HOGLQJ�DFFHVVRULHV�OLNH�ZHOGLQJ�VKLHOG��FKLSSLQJ�KDPPHU�
ZLUH�EUXVK��HWF� ��6HWV�

���2[\JHQ�DQG�DFHW\OHQH�JDV�F\OLQGHUV��EORZ�SLSH�DQG�RWKHU
ZHOGLQJ�RXWILW�����������������������������������������������������������������������������������1RV�

���&HQWUH�ODWKH ��1RV�
���+HDUWK�IXUQDFH��DQYLO�DQG�VPLWK\�WRROV ��6HWV�
���0RXOGLQJ�WDEOH��IRXQGU\�WRROV ��6HWV�
���3RZHU�7RRO��$QJOH�*ULQGHU ��1RV
���6WXG\�SXUSRVH�LWHPV��FHQWULIXJDO�SXPS��DLU�FRQGLWLRQHU����������2QH�HDFK�

(/(&75,&$/
���$VVRUWHG�HOHFWULFDO�FRPSRQHQWV�IRU�KRXVH�ZLULQJ ���6HWV
���(OHFWULFDO�PHDVXULQJ�LQVWUXPHQWV ���6HWV
���6WXG\�SXUSRVH�LWHPV��,URQ�ER[��IDQ�DQG�UHJXODWRU��HPHUJHQF\�ODPS���HDFK
���0HJJHU�����9����9� ��1R�
���3RZHU�7RROV���D��5DQJH�)LQGHU ��1RV

�E��'LJLWDO�/LYH�ZLUH�GHWHFWRU ��1RV

(/(&7521,&6
���6ROGHULQJ�JXQV ���1RV�
���$VVRUWHG�HOHFWURQLF�FRPSRQHQWV�IRU�PDNLQJ�FLUFXLWV ���1RV�
���6PDOO�3&%V ���1RV�
���0XOWLPHWHUV ���1RV�
���6WXG\�SXUSRVH�LWHPV��7HOHSKRQH��)0�UDGLR��ORZ�YROWDJH�SRZHU
VXSSO\

*(����������������������������������3+<6,&6�$1'�&+(0,675<�/$%25$725< ± , /��7��3��&
�����������

3+<6,&6�/$%25$725< ± ,

2%-(&7,9(6�
� 7R�LQWURGXFH�GLIIHUHQW�H[SHULPHQWV�WR�WHVW�EDVLF�XQGHUVWDQGLQJ�RI�SK\VLFV�FRQFHSWV�DSSOLHG

LQ�RSWLFV��WKHUPDO�SK\VLFV�DQG�SURSHUWLHV�RI�PDWWHU�

/,67�2)�(;3(5,0(176
�$Q\�),9(�([SHULPHQWV�

�� �D� 'HWHUPLQDWLRQ�RI�:DYHOHQJWK��DQG�SDUWLFOH�VL]H�XVLQJ�/DVHU
�E���'HWHUPLQDWLRQ RI�DFFHSWDQFH�DQJOH�LQ�DQ�RSWLFDO�ILEHU�

��� 'HWHUPLQDWLRQ� RI� YHORFLW\� RI� VRXQG� DQG� FRPSUHVVLELOLW\� RI� OLTXLG ± 8OWUDVRQLF
LQWHUIHURPHWHU�

�� 'HWHUPLQDWLRQ�RI�ZDYHOHQJWK�RI�PHUFXU\�VSHFWUXP ± VSHFWURPHWHU�JUDWLQJ
�� 'HWHUPLQDWLRQ�RI�WKHUPDO�FRQGXFWLYLW\�RI�D�EDG�FRQGXFWRU ± /HH¶V�'LVF PHWKRG�
�� 'HWHUPLQDWLRQ�RI�<RXQJ¶V�PRGXOXV�E\�1RQ�XQLIRUP�EHQGLQJ�PHWKRG
�� 'HWHUPLQDWLRQ�RI�VSHFLILF�UHVLVWDQFH�RI�D�JLYHQ�FRLO�RI�ZLUH ± &DUH\�)RVWHU¶V�%ULGJH



��

287&20(6�
� 7KH�KDQGV�RQ H[HUFLVHV XQGHUJRQH�E\ WKH�VWXGHQWV�ZLOO�KHOS�WKHP WR�DSSO\�SK\VLFV

SULQFLSOHV�RI�RSWLFV�DQG�WKHUPDO�SK\VLFV�WR�HYDOXDWH�HQJLQHHULQJ�SURSHUWLHV�RI�PDWHULDOV�

/,67�2)�(48,30(17�)25�$�%$7&+�2)����678'(176�

�� 'LRGH�ODVHU��O\FRSRGLXP�SRZGHU��JODVV�SODWH��RSWLFDO�ILEHU�
�� 8OWUDVRQLF�LQWHUIHURPHWHU
�� 6SHFWURPHWHU��PHUFXU\�ODPS��JUDWLQJ
�� /HH¶V�'LVF�H[SHULPHQWDO�VHW�XS
�� 7UDYHOLQJ�PLFURVFRSH��PHWHU�VFDOH��NQLIH�HGJH��ZHLJKWV
�� &DUH\�IRVWHU¶V�EULGJH�VHW�XS

�YHUQLHU�&DOLSHU��6FUHZ�JDXJH��UHDGLQJ�OHQV�DUH�UHTXLUHG�IRU�PRVW�RI�WKH�H[SHULPHQWV�

&+(0,675<�/$%25$725<� ,

2%-(&7,9(6�
� 7R� PDNH� WKH� VWXGHQW� WR� DFTXLUH� SUDFWLFDO� VNLOOV� LQ� WKH� GHWHUPLQDWLRQ� RI� ZDWHU� TXDOLW\

SDUDPHWHUV�WKURXJK�YROXPHWULF DQG�LQVWUXPHQWDO�DQDO\VLV�
� 7R� DFTXDLQW� WKH� VWXGHQWV�ZLWK� WKH� GHWHUPLQDWLRQ� RI�PROHFXODU�ZHLJKW� RI� D� SRO\PHU� E\

YDFRPHWU\�

/,67�2)�(;3(5,0(176
�$Q\�),9(�([SHULPHQWV�

� 'HWHUPLQDWLRQ�RI�'2�FRQWHQW�RI�ZDWHU�VDPSOH�E\�:LQNOHU¶V�PHWKRG�
� 'HWHUPLQDWLRQ�RI�FKORULGH�FRQWHQW�RI�ZDWHU�VDPSOH�E\�DUJHQWRPHWULF�PHWKRG�
� 'HWHUPLQDWLRQ�RI�VWUHQJWK�RI�JLYHQ�K\GURFKORULF�DFLG�XVLQJ�S+�PHWHU�
� 'HWHUPLQDWLRQ�RI�VWUHQJWK�RI�DFLGV�LQ�D�PL[WXUH�XVLQJ�FRQGXFWLYLW\�PHWHU�
� (VWLPDWLRQ�RI�LURQ�FRQWHQW�RI�WKH�ZDWHU�VDPSOH�XVLQJ�VSHFWURSKRWRPHWHU�

������ SKHQDQWKUROLQH���WKLRF\DQDWH�PHWKRG��
� 'HWHUPLQDWLRQ�RI�PROHFXODU�ZHLJKW�RI�SRO\YLQ\ODOFRKRO�XVLQJ�2VWZDOG�YLVFRPHWHU�
� &RQGXFWRPHWULF�WLWUDWLRQ�RI�VWURQJ�DFLG�YV�VWURQJ�EDVH�

727$/�����3(5,2'6
287&20(6�

� 7KH� VWXGHQWV� ZLOO� EH� RXWILWWHG� ZLWK� KDQGV�RQ� NQRZOHGJH� LQ WKH� TXDQWLWDWLYH� FKHPLFDO
DQDO\VLV�RI�ZDWHU�TXDOLW\�UHODWHG�SDUDPHWHUV�

5()(5(1&(6�
�� 'DQLHO�5��3DOOHURV�� ³([SHULPHQWDO�RUJDQLF�FKHPLVWU\´� -RKQ�:LOH\�	�6RQV�� ,QF���1HZ <RUN

�����
�� )XUQLVV�%�6��+DQQDIRUG�$�-��6PLWK�3�:�*�DQG�7DWFKHO�$�5���³9RJHO¶V�7H[WERRN�RI�SUDFWLFDO

RUJDQLF�FKHPLVWU\´��/%6�6LQJDSRUH �����
�� -HIIHU\�*�+���%DVVHWW� -���0HQGKDP� � -�DQG�'HQQ\� YRJHO¶V�5�&�� ³7H[W� ERRN�RI�TXDQWLWDWLYH

DQDO\VLV� FKHPLFDO� DQDO\VLV´�� (/%6� �WK� (GQ�� /RQJPDQ�� 6LQJDSRUH� SXEOLVKHUV�� 6LQJDSRUH�
�����

�� .ROWKRII�,�0�� 6DQGHOO�(�%��HW�DO��³4XDQWLWDWLYH�FKHPLFDO�DQDO\VLV´��0FPLOODQ��0DGUDV������

/,67�2)�(48,30(17�)25�$�%$7&+�2)����678'(176�
�� ,RGLQH�IODVN � ���1RV
�� S+�PHWHU � ��1RV
�� &RQGXFWLYLW\�PHWHU � ��1RV
�� 6SHFWURSKRWRPHWHU � ��1RV
�� 2VWZDOG�9LVFRPHWHU � ���1RV

&RPPRQ�$SSDUDWXV � 3LSHWWH��%XUHWWH��FRQLFDO�IODVN��SHUFHODLQ�WLOH��GURSSHU �HDFK����1RV��



��

+6����������������������������������������������������7(&+1,&$/�(1*/,6+�,,��������������������������������������/ 7��3��&
�����������

2%-(&7,9(6�
� 7R�PDNH�OHDUQHUV�DFTXLUH�OLVWHQLQJ�DQG�VSHDNLQJ�VNLOOV�LQ�ERWK�IRUPDO�DQG�LQIRUPDO�FRQWH[WV�
� 7R� KHOS� WKHP� GHYHORS� WKHLU� UHDGLQJ� VNLOOV� E\� IDPLOLDUL]LQJ� WKHP� ZLWK� GLIIHUHQW� W\SHV� RI

UHDGLQJ�VWUDWHJLHV�
� 7R�HTXLS�WKHP�ZLWK�ZULWLQJ�VNLOOV�QHHGHG�IRU�DFDGHPLF�DV�ZHOO�DV�ZRUNSODFH�FRQWH[WV�
� 7R�PDNH�WKHP�DFTXLUH�ODQJXDJH�VNLOOV�DW�WKHLU�RZQ�SDFH�E\�XVLQJ�H�PDWHULDOV�DQG�ODQJXDJH

ODE�FRPSRQHQWV

81,7�, ���
/LVWHQLQJ � /LVWHQLQJ� WR� LQIRUPDO� FRQYHUVDWLRQV DQG� SDUWLFLSDWLQJ�� 6SHDNLQJ � 2SHQLQJ� D
FRQYHUVDWLRQ��JUHHWLQJV��FRPPHQWV�RQ�WRSLFV�OLNH��ZHDWKHU� � 7XUQ�WDNLQJ � &ORVLQJ�D�FRQYHUVDWLRQ
�H[FXVHV�� JHQHUDO� ZLVK�� SRVLWLYH� FRPPHQW�� WKDQNV��� 5HDGLQJ � 'HYHORSLQJ� DQDO\WLFDO� VNLOOV�
'HGXFWLYH�DQG�LQGXFWLYH�UHDVRQLQJ � ([WHQVLYH�UHDGLQJ��:ULWLQJ � (IIHFWLYH�XVH�RI�606�IRU�VHQGLQJ
VKRUW� QRWHV� DQG� PHVVDJHV � 8VLQJ� µHPRWLFRQV¶� DV� V\PEROV� LQ� HPDLO� PHVVDJHV�� *UDPPDU �
5HJXODU� DQG� LUUHJXODU� YHUEV � $FWLYH� DQG� SDVVLYH� YRLFH�� 9RFDEXODU\ � +RPRQ\PV� �H�J�� µFDQ¶� �
+RPRSKRQHV��H�J��µVRPH¶��µVXP¶���(�PDWHULDOV � ,QWHUDFWLYH�H[HUFLVH�RQ�*UDPPDU�DQG�YRFDEXODU\ ±
EORJJLQJ��/DQJXDJH�/DE � /LVWHQLQJ�WR�GLIIHUHQW�W\SHV�RI�FRQYHUVDWLRQ�DQG�DQVZHULQJ�TXHVWLRQV�

81,7�,, ���
/LVWHQLQJ � /LVWHQLQJ� WR� VLWXDWLRQ� EDVHG� GLDORJXHV�� 6SHDNLQJ � &RQYHUVDWLRQ� SUDFWLFH� LQ� UHDO� OLIH
VLWXDWLRQV�� DVNLQJ� IRU� GLUHFWLRQV� �XVLQJ� SROLWH� H[SUHVVLRQV��� JLYLQJ� GLUHFWLRQV� �XVLQJ� LPSHUDWLYH
VHQWHQFHV��� 3XUFKDVLQJ� JRRGV� IURP� D� VKRS�� 'LVFXVVLQJ� YDULRXV� DVSHFWV� RI� D ILOP� �WKH\� KDYH
DOUHDG\�VHHQ��RU�D�ERRN��WKH\�KDYH�DOUHDG\�UHDG���5HDGLQJ � 5HDGLQJ�D�VKRUW�VWRU\�RU�DQ�DUWLFOH
IURP�QHZVSDSHU��&ULWLFDO�UHDGLQJ��&RPSUHKHQVLRQ�VNLOOV��:ULWLQJ � :ULWLQJ�D�UHYLHZ���VXPPDU\�RI�D
VWRU\� ��DUWLFOH��3HUVRQDO� OHWWHU� �,QYLWLQJ�\RXU� IULHQG� WR�D� IXQFWLRQ��FRQJUDWXODWLQJ�VRPHRQH�IRU�KLV� �
KHU� VXFFHVV�� WKDQNLQJ� RQH¶V� IULHQGV� �� UHODWLYHV���*UDPPDU � PRGDO� YHUEV�� 3XUSRVH� H[SUHVVLRQV�
9RFDEXODU\ � 3KUDVDO�YHUEV�DQG� WKHLU�PHDQLQJV��8VLQJ�SKUDVDO�YHUEV� LQ�VHQWHQFHV��(�PDWHULDOV �
,QWHUDFWLYH� H[HUFLVHV� RQ� *UDPPDU� DQG� YRFDEXODU\�� ([WHQVLYH� UHDGLQJ� DFWLYLW\� �UHDGLQJ� VWRULHV� �
QRYHOV��� 3RVWLQJ� UHYLHZV� LQ� EORJV � /DQJXDJH� /DE � 'LDORJXHV� �)LOO� XS� H[HUFLVHV��� 5HFRUGLQJ
VWXGHQWV¶�GLDORJXHV�

81,7�,,, ���
/LVWHQLQJ � /LVWHQLQJ�WR�WKH�FRQYHUVDWLRQ � 8QGHUVWDQGLQJ�WKH�VWUXFWXUH�RI�FRQYHUVDWLRQV��6SHDNLQJ
� &RQYHUVDWLRQ� VNLOOV� ZLWK� D� VHQVH� RI� VWUHVV�� LQWRQDWLRQ�� SURQXQFLDWLRQ� DQG� PHDQLQJ � 6HHNLQJ
LQIRUPDWLRQ ± H[SUHVVLQJ� IHHOLQJV� �DIIHFWLRQ�� DQJHU�� UHJUHW�� HWF���� 5HDGLQJ � 6SHHG� UHDGLQJ ±
UHDGLQJ�SDVVDJHV�ZLWK�WLPH�OLPLW � 6NLPPLQJ��:ULWLQJ � 0LQXWHV�RI�PHHWLQJ ± IRUPDW�DQG�SUDFWLFH�LQ
WKH�SUHSDUDWLRQ�RI�PLQXWHV � :ULWLQJ� VXPPDU\�DIWHU� UHDGLQJ�DUWLFOHV� IURP� MRXUQDOV � )RUPDW� IRU
MRXUQDO� DUWLFOHV ± HOHPHQWV� RI WHFKQLFDO� DUWLFOHV� �DEVWUDFW�� LQWURGXFWLRQ�� PHWKRGRORJ\�� UHVXOWV�
GLVFXVVLRQ�� FRQFOXVLRQ�� DSSHQGLFHV�� UHIHUHQFHV� � :ULWLQJ� VWUDWHJLHV�� *UDPPDU � &RQGLWLRQDO
FODXVHV � &DXVH�DQG�HIIHFW�H[SUHVVLRQV��9RFDEXODU\ � :RUGV�XVHG�DV�QRXQV�DQG�YHUEV�ZLWKRXW
DQ\ FKDQJH�LQ�WKH�VSHOOLQJ��H�J��µURFN¶��µWUDLQ¶��µULQJ¶���(�PDWHULDOV � ,QWHUDFWLYH�H[HUFLVH�RQ�*UDPPDU
DQG� YRFDEXODU\ � 6SHHG�5HDGLQJ� SUDFWLFH� H[HUFLVHV�� /DQJXDJH� /DE � ,QWRQDWLRQ� SUDFWLFH� XVLQJ
()/8�DQG�5,(�PDWHULDOV ± $WWHQGLQJ�D�PHHWLQJ�DQG�ZULWLQJ�PLQXWHV�

81,7�,9 ���
/LVWHQLQJ � /LVWHQLQJ� WR� D� WHOHSKRQH� FRQYHUVDWLRQ�� 9LHZLQJ� PRGHO� LQWHUYLHZV� �IDFH�WR�IDFH�
WHOHSKRQLF�DQG� �YLGHR�FRQIHUHQFLQJ���6SHDNLQJ � 5ROH�SOD\�SUDFWLFH� LQ� WHOHSKRQH�VNLOOV � OLVWHQLQJ
DQG� UHVSRQGLQJ� �DVNLQJ� TXHVWLRQV� �QRWH� WDNLQJ ± SDVVLQJ� RQ�PHVVDJHV�� � 5ROH� SOD\� DQG�PRFN
LQWHUYLHZ�IRU�JUDVSLQJ�LQWHUYLHZ�VNLOOV��5HDGLQJ � 5HDGLQJ�WKH�MRE�DGYHUWLVHPHQWV�DQG�WKH�SURILOH�RI
WKH� FRPSDQ\� FRQFHUQHG ± VFDQQLQJ�� :ULWLQJ � $SSO\LQJ� � IRU� D� MRE ± FRYHU OHWWHU � UpVXPp
SUHSDUDWLRQ ± YLVLRQ�� PLVVLRQ� DQG� JRDOV� RI� WKH� FDQGLGDWH�� *UDPPDU � 1XPHULFDO� H[SUHVVLRQV �
&RQQHFWLYHV� �GLVFRXUVH� PDUNHUV��� 9RFDEXODU\ � ,GLRPV� DQG� WKHLU� PHDQLQJV ± XVLQJ� LGLRPV� LQ
VHQWHQFHV����(�PDWHULDOV � ,QWHUDFWLYH�H[HUFLVHV�RQ�*UDPPDU�DQG�9RFDEXODU\ � 'LIIHUHQW�IRUPV�RI



��

UpVXPpV� )LOOLQJ�XS�D�UpVXPp���FRYHU�OHWWHU��/DQJXDJH�/DE � 7HOHSKRQLF�LQWHUYLHZ ± UHFRUGLQJ�WKH
UHVSRQVHV � H�UpVXPp�ZULWLQJ�

81,7�9 ���
/LVWHQLQJ � 9LHZLQJ�D�PRGHO�JURXS�GLVFXVVLRQ�DQG�UHYLHZLQJ�WKH�SHUIRUPDQFH�RI�HDFK�SDUWLFLSDQW �
,GHQWLI\LQJ�WKH�FKDUDFWHULVWLFV�RI�D�JRRG�OLVWHQHU��6SHDNLQJ � *URXS�GLVFXVVLRQ�VNLOOV ± LQLWLDWLQJ�WKH
GLVFXVVLRQ ± H[FKDQJLQJ� VXJJHVWLRQV� DQG� SURSRVDOV ± H[SUHVVLQJ� GLVVHQW�DJUHHPHQW ±
DVVHUWLYHQHVV� LQ�H[SUHVVLQJ�RSLQLRQV ± PLQG�PDSSLQJ�WHFKQLTXH��5HDGLQJ � 1RWH�PDNLQJ�VNLOOV ±
PDNLQJ�QRWHV�IURP�ERRNV��RU�DQ\�IRUP�RI�ZULWWHQ�PDWHULDOV � ,QWHQVLYH�UHDGLQJ��:ULWLQJ ± &KHFNOLVW
� 7\SHV�RI�UHSRUWV ± )HDVLELOLW\���3URMHFW�UHSRUW ± UHSRUW�IRUPDW ± UHFRPPHQGDWLRQV���VXJJHVWLRQV ±
LQWHUSUHWDWLRQ� RI� GDWD� �XVLQJ� FKDUWV� IRU� HIIHFWLYH� SUHVHQWDWLRQ��� *UDPPDU � 8VH� RI� FODXVHV�
9RFDEXODU\ ± &ROORFDWLRQ��(�PDWHULDOV � ,QWHUDFWLYH�JUDPPDU�DQG�YRFDEXODU\�H[HUFLVHV � 6DPSOH
*' � 3LFWXUHV IRU� GLVFXVVLRQ�� ,QWHUDFWLYH� JUDPPDU� DQG� YRFDEXODU\� H[HUFLVHV�� /DQJXDJH� /DE �
'LIIHUHQW�PRGHOV�RI�JURXS�GLVFXVVLRQ�

727$/��/����7���������3(5,2'6
287&20(6�
/HDUQHUV�VKRXOG�EH�DEOH�WR

� VSHDN� FRQYLQFLQJO\�� H[SUHVV� WKHLU� RSLQLRQV� FOHDUO\�� LQLWLDWH� D� GLVFXVVLRQ�� QHJRWLDWH�� DUJXH
XVLQJ�DSSURSULDWH�FRPPXQLFDWLYH�VWUDWHJLHV�

� ZULWH�HIIHFWLYHO\�DQG�SHUVXDVLYHO\�DQG�SURGXFH�GLIIHUHQW�W\SHV�RI�ZULWLQJ�VXFK�DV�QDUUDWLRQ�
GHVFULSWLRQ��H[SRVLWLRQ�DQG�DUJXPHQW�DV�ZHOO�DV�FUHDWLYH��FULWLFDO��DQDO\WLFDO�DQG�HYDOXDWLYH
ZULWLQJ�

� UHDG�GLIIHUHQW�JHQUHV�RI� WH[WV�� LQIHU� LPSOLHG�PHDQLQJV�DQG�FULWLFDOO\� DQDO\VH�DQG�HYDOXDWH
WKHP�IRU�LGHDV�DV�ZHOO�DV�IRU�PHWKRG�RI�SUHVHQWDWLRQ�

� OLVWHQ�YLHZ� DQG� FRPSUHKHQG� GLIIHUHQW� VSRNHQ� H[FHUSWV� FULWLFDOO\� DQG� LQIHU� XQVSRNHQ� DQG
LPSOLHG�PHDQLQJV

7(;7%22.6�
�� 'HSDUWPHQW� RI� (QJOLVK�� $QQD� 8QLYHUVLW\�� 0LQGVFDSHV�� (QJOLVK� IRU� 7HFKQRORJLVWV� DQG

(QJLQHHUV��2ULHQW�%ODFNVZDQ��&KHQQDL������
�� 'KDQDYHO�� 6�3�� (QJOLVK� DQG� &RPPXQLFDWLRQ� 6NLOOV� IRU� 6WXGHQWV� RI� 6FLHQFH� DQG

(QJLQHHULQJ��2ULHQW�%ODFNVZDQ��&KHQQDL������

5()(5(1&(6�
�� $QGHUVRQ�� 3DXO� 9�� 7HFKQLFDO� &RPPXQLFDWLRQ�� $� 5HDGHU�&HQWHUHG� $SSURDFK�� &HQJDJH�

1HZ�'HOKL������
�� 0XUDOLNULVKQD��	�6XQLWD�0LVKUD��&RPPXQLFDWLRQ�6NLOOV�IRU�(QJLQHHUV��3HDUVRQ��1HZ�'HOKL�

����
�� 5LRUGDQ��'DQLHO��*��7HFKQLFDO�&RPPXQLFDWLRQ��&HQJDJH /HDUQLQJ��1HZ�'HOKL������
�� 6KDUPD��6DQJHHWKD�	�%LQRG�0LVKUD��&RPPXQLFDWLRQ�6NLOOV�IRU�(QJLQHHUV�DQG�6FLHQWLVWV�

3+,�/HDUQLQJ��1HZ�'HOKL������
�� 6PLWK�:RUWKLQJWRQ��'DUOHQH�	�6XH�-HIIHUVRQ��7HFKQLFDO�:ULWLQJ�IRU�6XFFHVV��&HQJDJH�

0DVRQ�86$������

(;7(16,9(�5HDGLQJ��1RW�IRU�([DPLQDWLRQ�
�� .KHUD��6KLY��<RX�FDQ�:LQ��0DFPLOODQ��'HOKL�������

:HEVLWHV
�� KWWS���ZZZ�HQJOLVKFOXE�FRP
�� KWWS���RZO�HQJOLVK�SXUGXH�HGX

7($&+,1*�0(7+2'6�
� /HFWXUHV
� $FWLYLWLHV�FRQGXFWHG�LQGLYLGXDOO\��LQ�SDLUV�DQG�LQ�JURXSV�OLNH�LQGLYLGXDO�ZULWLQJ�DQG

SUHVHQWDWLRQV��JURXS�GLVFXVVLRQV��LQWHUYLHZV��UHSRUWLQJ��HWF
� /RQJ�SUHVHQWDWLRQV�XVLQJ�YLVXDO�DLGV
� /LVWHQLQJ�DQG�YLHZLQJ�DFWLYLWLHV�ZLWK�IROORZ�XS�DFWLYLWLHV�OLNH�GLVFXVVLRQV��ILOOLQJ�XS

ZRUNVKHHWV��ZULWLQJ�H[HUFLVHV��XVLQJ�ODQJXDJH�ODE�ZKHUHYHU�QHFHVVDU\�SRVVLEOH��HWF



��

� 3URMHFWV�OLNH�JURXS�UHSRUWV��PRFN�LQWHUYLHZV�HWF�XVLQJ�D�FRPELQDWLRQ�RI�WZR�RU�PRUH�RI�WKH
ODQJXDJH�VNLOOV

(9$/8$7,21�3$77(51�

,QWHUQDO�DVVHVVPHQW�����
��WHVWV�RI�ZKLFK�WZR�DUH�SHQ�DQG�SDSHU�WHVWV�DQG�WKH�RWKHU�LV�D�FRPELQDWLRQ�RI�GLIIHUHQW
PRGHV�RI�DVVHVVPHQW�OLNH

� 3URMHFW
� $VVLJQPHQW
� 5HSRUW
� &UHDWLYH�ZULWLQJ��HWF�

$OO�WKH�IRXU�VNLOOV�DUH�WR�EH�WHVWHG�ZLWK�HTXDO�ZHLJKWDJH�JLYHQ�WR�HDFK�
6SHDNLQJ�DVVHVVPHQW��,QGLYLGXDO�SUHVHQWDWLRQV��*URXS�GLVFXVVLRQV
5HDGLQJ�DVVHVVPHQW��5HDGLQJ�SDVVDJHV�ZLWK FRPSUHKHQVLRQ�TXHVWLRQV�JUDGHG�IROORZLQJ
%ORRP¶V�WD[RQRP\
:ULWLQJ�DVVHVVPHQW��:ULWLQJ�HVVD\V��&9V��UHSRUWV�HWF��:ULWLQJ�VKRXOG�LQFOXGH�JUDPPDU�DQG
YRFDEXODU\�
/LVWHQLQJ�9LHZLQJ�DVVHVVPHQW��/HFWXUHV��GLDORJXHV��ILOP�FOLSSLQJV�ZLWK�TXHVWLRQV�RQ�YHUEDO
DV�ZHOO�DV�DXGLR�YLVXDO�FRQWHQW�JUDGHG�IROORZLQJ�%ORRP¶V�WD[RQRP\�

(QG�6HPHVWHU�([DPLQDWLRQ�����

0$�����������������������������������������������������0$7+(0$7,&6 ± ,, /��7��3��&
�����������

2%-(&7,9(6�
� 7R�PDNH�WKH�VWXGHQW�DFTXLUH�VRXQG�NQRZOHGJH�RI�WHFKQLTXHV�LQ�VROYLQJ�RUGLQDU\�GLIIHUHQWLDO

HTXDWLRQV�WKDW�PRGHO�HQJLQHHULQJ�SUREOHPV�
� 7R�DFTXDLQW� WKH� VWXGHQW�ZLWK� WKH� FRQFHSWV� RI� YHFWRU FDOFXOXV QHHGHG� IRU� SUREOHPV� LQ� DOO

HQJLQHHULQJ�GLVFLSOLQHV�
� 7R�GHYHORS�DQ�XQGHUVWDQGLQJ�RI�WKH�VWDQGDUG�WHFKQLTXHV�RI�FRPSOH[�YDULDEOH�WKHRU\�VR�DV

WR� HQDEOH� WKH� VWXGHQW� WR� DSSO\� WKHP�ZLWK� FRQILGHQFH�� LQ� DSSOLFDWLRQ� DUHDV� VXFK� DV� KHDW
FRQGXFWLRQ��HODVWLFLW\��IOXLG�G\QDPLFV�DQG�IORZ�WKH�RI�HOHFWULF�FXUUHQW�

� 7R�PDNH�WKH�VWXGHQW�DSSUHFLDWH���WKH�SXUSRVH�RI�XVLQJ�WUDQVIRUPV�WR�FUHDWH�D�QHZ GRPDLQ
LQ�ZKLFK�LW�LV�HDVLHU�WR�KDQGOH�WKH�SUREOHP�WKDW�LV�EHLQJ�LQYHVWLJDWHG�

81,7�, 9(&725�&$/&8/86 ���
*UDGLHQW��GLYHUJHQFH�DQG�FXUO ± 'LUHFWLRQDO�GHULYDWLYH ± ,UURWDWLRQDO�DQG�VROHQRLGDO�YHFWRU�ILHOGV ±
9HFWRU�LQWHJUDWLRQ ± *UHHQ¶V�WKHRUHP�LQ�D�SODQH��*DXVV�GLYHUJHQFH�WKHRUHP�DQG�6WRNHV¶�WKHRUHP
�H[FOXGLQJ�SURRIV� ± 6LPSOH�DSSOLFDWLRQV�LQYROYLQJ�FXEHV�DQG�UHFWDQJXODU�SDUDOOHORSLSHGV�

81,7�,, 25',1$5<�',))(5(17,$/�(48$7,216 ���
+LJKHU� RUGHU� OLQHDU� GLIIHUHQWLDO� HTXDWLRQV� ZLWK� FRQVWDQW� FRHIILFLHQWV ± 0HWKRG� RI� YDULDWLRQ� RI
SDUDPHWHUV ± &DXFK\¶V� DQG� /HJHQGUH¶V� OLQHDU� HTXDWLRQV ± 6LPXOWDQHRXV� ILUVW� RUGHU� OLQHDU
HTXDWLRQV�ZLWK�FRQVWDQW�FRHIILFLHQWV�

81,7�,,, /$3/$&(�75$16)250 ���
/DSODFH�WUDQVIRUP ± 6XIILFLHQW�FRQGLWLRQ�IRU�H[LVWHQFH ± 7UDQVIRUP�RI�HOHPHQWDU\�IXQFWLRQV ± %DVLF
SURSHUWLHV ± 7UDQVIRUPV� RI� GHULYDWLYHV� DQG� LQWHJUDOV� RI� IXQFWLRQV � 'HULYDWLYHV� DQG� LQWHJUDOV� RI
WUDQVIRUPV � 7UDQVIRUPV� RI� XQLW� VWHS� IXQFWLRQ� DQG� LPSXOVH� IXQFWLRQV ± 7UDQVIRUP� RI� SHULRGLF
IXQFWLRQV�� ,QYHUVH�/DSODFH� WUDQVIRUP �6WDWHPHQW�RI�&RQYROXWLRQ� WKHRUHP ± ,QLWLDO�DQG�ILQDO�YDOXH
WKHRUHPV ± 6ROXWLRQ� RI� OLQHDU� 2'(� RI� VHFRQG� RUGHU� ZLWK� FRQVWDQW� FRHIILFLHQWV� XVLQJ� /DSODFH
WUDQVIRUPDWLRQ�WHFKQLTXHV�



��

81,7�,9 $1$/<7,&�)81&7,216 ���
)XQFWLRQV� RI� D� FRPSOH[� YDULDEOH ± $QDO\WLF� IXQFWLRQV�� 1HFHVVDU\� FRQGLWLRQV ± &DXFK\�5LHPDQQ
HTXDWLRQV� DQG� VXIILFLHQW� FRQGLWLRQV� �H[FOXGLQJ� SURRIV� ± +DUPRQLF� DQG� RUWKRJRQDO� SURSHUWLHV� RI
DQDO\WLF�IXQFWLRQ ± +DUPRQLF�FRQMXJDWH ± &RQVWUXFWLRQ�RI�DQDO\WLF�IXQFWLRQV ± &RQIRUPDO�PDSSLQJ�
Z� �]�N��N]����]� ]���H] DQG�ELOLQHDU�WUDQVIRUPDWLRQ�

81,7�9 &203/(;��,17(*5$7,21 ���
&RPSOH[� LQWHJUDWLRQ ± 6WDWHPHQW� DQG� DSSOLFDWLRQV� RI� &DXFK\¶V� LQWHJUDO� WKHRUHP� DQG� &DXFK\¶V
LQWHJUDO� IRUPXOD ± 7D\ORU¶V� DQG� /DXUHQW¶V� VHULHV� H[SDQVLRQV ± 6LQJXODU� SRLQWV ± 5HVLGXHV ±
&DXFK\¶V�UHVLGXH� WKHRUHP ± (YDOXDWLRQ�RI� UHDO�GHILQLWH� LQWHJUDOV�DV�FRQWRXU� LQWHJUDOV�DURXQG�XQLW
FLUFOH�DQG�VHPL�FLUFOH��H[FOXGLQJ�SROHV�RQ�WKH�UHDO�D[LV��

727$/��/����7���������3(5,2'6

287&20(6�
� 7KH�VXEMHFW�KHOSV�WKH�VWXGHQWV�WR�GHYHORS�WKH�IXQGDPHQWDOV�DQG�EDVLF�FRQFHSWV�LQ�YHFWRU

FDOFXOXV��2'(�� /DSODFH� WUDQVIRUP DQG� FRPSOH[� IXQFWLRQV��6WXGHQWV�ZLOO� EH� DEOH� WR� VROYH
SUREOHPV�UHODWHG�WR�HQJLQHHULQJ�DSSOLFDWLRQV�E\�XVLQJ�WKHVH�WHFKQLTXHV�

7(;7%22.6�
�� %DOL�1��3� DQG�0DQLVK�*R\DO�� ³$�7H[W� ERRN� RI�(QJLQHHULQJ�0DWKHPDWLFV´�� (LJKWK�(GLWLRQ�

/D[PL�3XEOLFDWLRQV�3YW�/WG�������

�� *UHZDO��%�6�� ³+LJKHU�(QJLQHHULQJ�0DWKHPDWLFV´����
VW
(GLWLRQ��.KDQQD�3XEOLFDWLRQV��'HOKL�

�����

5()(5(1&(6�
�� 'DVV�� +�.��� DQG� (U�� 5DMQLVK� 9HUPD�´� +LJKHU� (QJLQHHULQJ� 0DWKHPDWLFV´�

6��&KDQG�3ULYDWH�/WG�� ����
�� *O\Q� -DPHV�� ³$GYDQFHG� 0RGHUQ� (QJLQHHULQJ� 0DWKHPDWLFV´�� �UG (GLWLRQ�� 3HDUVRQ

(GXFDWLRQ� �����
�� 3HWHU� 9�� 2¶1HLO�´� $GYDQFHG� (QJLQHHULQJ� 0DWKHPDWLFV´�� �WK� (GLWLRQ�� &HQJDJH� OHDUQLQJ�

�����
�� 5DPDQD�%�9�� ³+LJKHU�(QJLQHHULQJ�0DWKHPDWLFV´��7DWD�0F*UDZ�+LOO 3XEOLVKLQJ�&RPSDQ\�

1HZ�'HOKL� �����
�� 6LYDUDPD�.ULVKQD�'DV�3��DQG�5XNPDQJDGDFKDUL�(���³(QJLQHHULQJ�0DWKHPDWLFV´�9ROXPH�,,�

6HFRQG�(GLWLRQ��3($5621�3XEOLVKLQJ� �����

3+���� (1*,1((5,1*�3+<6,&6 ± ,, /��7���3��&
������������

2%-(&7,9(6�

� 7R� HQULFK� WKH� XQGHUVWDQGLQJ� RI� YDULRXV� W\SHV� RI� PDWHULDOV� DQG� WKHLU� DSSOLFDWLRQV� LQ
HQJLQHHULQJ�DQG�WHFKQRORJ\�

81,7��, &21'8&7,1*�0$7(5,$/6 �
&RQGXFWRUV ± FODVVLFDO� IUHH� HOHFWURQ� WKHRU\� RI� PHWDOV ± (OHFWULFDO� DQG� WKHUPDO� FRQGXFWLYLW\ ±
:LHGHPDQQ ± )UDQ]�ODZ ± /RUHQW]�QXPEHU ± 'UDZ�EDFNV�RI�FODVVLFDO�WKHRU\ ± 4XDQWXP�WKHRU\ ±
)HUPL�GLVWULEXWLRQ�IXQFWLRQ ± (IIHFW�RI�WHPSHUDWXUH�RQ�)HUPL�)XQFWLRQ ± 'HQVLW\�RI�HQHUJ\�VWDWHV ±
FDUULHU�FRQFHQWUDWLRQ�LQ�PHWDOV�

81,7�,, 6(0,&21'8&7,1*�0$7(5,$/6�����������������������������������������������������������������������������
,QWULQVLF�VHPLFRQGXFWRU ± FDUULHU�FRQFHQWUDWLRQ�GHULYDWLRQ ± )HUPL� OHYHO ± 9DULDWLRQ�RI�)HUPL� OHYHO
ZLWK�WHPSHUDWXUH ± HOHFWULFDO�FRQGXFWLYLW\ ± EDQG�JDS�GHWHUPLQDWLRQ ± FRPSRXQG�VHPLFRQGXFWRUV �
GLUHFW� DQG� LQGLUHFW� EDQG� JDS� GHULYDWLRQ� RI� FDUULHU� FRQFHQWUDWLRQ� LQ� Q�W\SH� DQG S�W\SH
VHPLFRQGXFWRU ± YDULDWLRQ�RI�)HUPL�OHYHO�ZLWK�WHPSHUDWXUH�DQG�LPSXULW\�FRQFHQWUDWLRQ ±± +DOO�HIIHFW
±'HWHUPLQDWLRQ�RI�+DOO�FRHIILFLHQW ± $SSOLFDWLRQV�



��

81,7�,,, 0$*1(7,&�$1'�683(5&21'8&7,1*�0$7(5,$/6�������������������������������������������
2ULJLQ�RI�PDJQHWLF�PRPHQW ± %RKU�PDJQHWRQ ± FRPSDULVRQ�RI�'LD��3DUD�DQG��)HUUR�PDJQHWLVP ±
'RPDLQ� WKHRU\ ± +\VWHUHVLV ± VRIW� DQG�KDUG�PDJQHWLF�PDWHULDOV ± DQWLIHUURPDJQHWLF�PDWHULDOV ±
)HUULWHV�DQG�LWV�DSSOLFDWLRQV
6XSHUFRQGXFWLYLW\�� SURSHUWLHV ± 7\SH� ,� DQG� 7\SH� ,,� VXSHUFRQGXFWRUV ± %&6� WKHRU\� RI
VXSHUFRQGXFWLYLW\�4XDOLWDWLYH� � +LJK� 7F VXSHUFRQGXFWRUV ± $SSOLFDWLRQV� RI� VXSHUFRQGXFWRUV ±
648,'��FU\RWURQ��PDJQHWLF�OHYLWDWLRQ�

81,7�,9 ',(/(&75,&��0$7(5,$/6 �
(OHFWULFDO� VXVFHSWLELOLW\ ± GLHOHFWULF� FRQVWDQW ± HOHFWURQLF�� LRQLF�� RULHQWDWLRQDO� DQG� VSDFH� FKDUJH
SRODUL]DWLRQ ± IUHTXHQF\�DQG�WHPSHUDWXUH�GHSHQGHQFH�RI�SRODULVDWLRQ ± LQWHUQDO�ILHOG ± &ODXVVLXV ±
0RVRWWL� UHODWLRQ��GHULYDWLRQ� ± GLHOHFWULF� ORVV ± GLHOHFWULF�EUHDNGRZQ ± XVHV�RI�GLHOHFWULF�PDWHULDOV
�FDSDFLWRU�DQG�WUDQVIRUPHU� ± IHUURHOHFWULFLW\�DQG�DSSOLFDWLRQV�

81,7�9 $'9$1&('���(1*,1((5,1*�0$7(5,$/6 �
0HWDOOLF� JODVVHV�� SUHSDUDWLRQ�� SURSHUWLHV� DQG� DSSOLFDWLRQV�� 6KDSH� PHPRU\� DOOR\V� �60$��
&KDUDFWHULVWLFV�� SURSHUWLHV� RI� 1L7L� DOOR\�� � DSSOLFDWLRQ�� 1DQRPDWHULDOV± 3UHSDUDWLRQ �SXOVHG� ODVHU
GHSRVLWLRQ ± FKHPLFDO� YDSRXU� GHSRVLWLRQ ± $SSOLFDWLRQV ± 1/2�PDWHULDOV ±%LUHIULQJHQFH� RSWLFDO
.HUU�HIIHFW ± &ODVVLILFDWLRQ�RI�%LRPDWHULDOV�DQG�LWV�DSSOLFDWLRQV

727$/�����3(5,2'6
287&20(6�

� 7KH�VWXGHQWV�ZLOO�KDYH�WKH�NQRZOHGJH�RQ�SK\VLFV�RI�PDWHULDOV�DQG WKDW NQRZOHGJH�ZLOO�EH
XVHG�E\�WKHP�LQ�GLIIHUHQW�HQJLQHHULQJ�DQG�WHFKQRORJ\�DSSOLFDWLRQV�

7(;7%22.6�
�� $UXPXJDP�0���0DWHULDOV�6FLHQFH��$QXUDGKD�SXEOLVKHUV������
�� 3LOODL�6�2���6ROLG�6WDWH�3K\VLFV��1HZ�$JH�,QWHUQDWLRQDO�3��/WG���SXEOLVKHUV������

5()(5(1&(6�
�� 3DODQLVDP\�3�.��0DWHULDOV�6FLHQFH��6&,7(&+�3XEOLVKHUV������
�� 6HQWKLONXPDU�*��(QJLQHHULQJ�3K\VLFV�,,��95%�3XEOLVKHUV������
�� 0DQL�3��(QJLQHHULQJ�3K\VLFV�,,��'KDQDP�3XEOLFDWLRQV������
�� 0DULNDQL�$��(QJLQHHULQJ�3K\VLFV��3+,�/HDUQLQJ�3YW���,QGLD������

&<�������������������������������������������(1*,1((5,1*�&+(0,675< � ,, /��7���3��&
������������

2%-(&7,9(6�
� 7R�PDNH� WKH� VWXGHQWV� FRQYHUVDQW�ZLWK� ERLOHU IHHG�ZDWHU� UHTXLUHPHQWV�� UHODWHG� SUREOHPV

DQG�ZDWHU�WUHDWPHQW WHFKQLTXHV�
� 3ULQFLSOHV� RI� HOHFWURFKHPLFDO� UHDFWLRQV�� UHGR[� UHDFWLRQV� LQ� FRUURVLRQ� RI� PDWHULDOV� DQG

PHWKRGV�IRU�FRUURVLRQ�SUHYHQWLRQ�DQG�SURWHFWLRQ�RI�PDWHULDOV�
� 3ULQFLSOHV� DQG� JHQHUDWLRQ� RI� HQHUJ\� LQ� EDWWHULHV�� QXFOHDU� UHDFWRUV�� VRODU� FHOOV�� ZLQG�PLOOV

DQG�IXHO�FHOOV�
� 3UHSDUDWLRQ��SURSHUWLHV�DQG�DSSOLFDWLRQV�RI�HQJLQHHULQJ�PDWHULDOV�
� 7\SHV�RI�IXHOV��FDORULILF�YDOXH�FDOFXODWLRQV��PDQXIDFWXUH�RI�VROLG��OLTXLG�DQG�JDVHRXV�IXHOV�

81,7�, :$7(5�7(&+12/2*< �
,QWURGXFWLRQ� WR� ERLOHU� IHHG� ZDWHU�UHTXLUHPHQWV�IRUPDWLRQ� RI� GHSRVLWV� LQ� VWHDP� ERLOHUV� DQG� KHDW
H[FKDQJHUV� GLVDGYDQWDJHV��ZDVWDJH�RI�IXHOV��GHFUHDVH�LQ�HIILFLHQF\��ERLOHU�H[SORVLRQ��SUHYHQWLRQ
RI� VFDOH� IRUPDWLRQ �VRIWHQLQJ� RI� KDUG� ZDWHU �H[WHUQDO� WUHDWPHQW� ]HROLWH� DQG� GHPLQHUDOL]DWLRQ �
LQWHUQDO� WUHDWPHQW� ERLOHU� FRPSRXQGV� �SKRVSKDWH�� FDOJRQ�� FDUERQDWH�� FROORLGDO� � FDXVWLF
HPEULWWOHPHQW �ERLOHU� FRUURVLRQ�SULPLQJ� DQG� IRDPLQJ� GHVDOLQDWLRQ� RI� EUDFNLVK� ZDWHU ±UHYHUVH
RVPRVLV�



��

81,7�,,������������(/(&752&+(0,675<�$1'�&25526,21��������������������������������������������������������������
(OHFWURFKHPLFDO� FHOO � UHGR[� UHDFWLRQ�� HOHFWURGH�SRWHQWLDO� RULJLQ� RI� HOHFWURGH� SRWHQWLDO� R[LGDWLRQ
SRWHQWLDO� UHGXFWLRQ� SRWHQWLDO�� PHDVXUHPHQW� DQG� DSSOLFDWLRQV � HOHFWURFKHPLFDO� VHULHV� DQG� LWV
VLJQLILFDQFH � 1HUQVW� HTXDWLRQ� �GHULYDWLRQ� DQG� SUREOHPV��� &RUURVLRQ� FDXVHV� IDFWRUV� W\SHV�
FKHPLFDO�� HOHFWURFKHPLFDO� FRUURVLRQ� �JDOYDQLF�� GLIIHUHQWLDO� DHUDWLRQ��� FRUURVLRQ� FRQWURO � PDWHULDO
VHOHFWLRQ� DQG� GHVLJQ� DVSHFWV � HOHFWURFKHPLFDO� SURWHFWLRQ ± VDFULILFLDO� DQRGH� PHWKRG� DQG
LPSUHVVHG� FXUUHQW� FDWKRGLF�PHWKRG�� 3DLQWV� FRQVWLWXHQWV� DQG� IXQFWLRQ�� (OHFWURSODWLQJ� RI� &RSSHU
DQG�HOHFWUROHVV�SODWLQJ�RI�QLFNHO�

81,7�,,,����������(1(5*<�6285&(6 �
,QWURGXFWLRQ� QXFOHDU�HQHUJ\� QXFOHDU�ILVVLRQ� FRQWUROOHG�QXFOHDU�ILVVLRQ� QXFOHDU�IXVLRQ� GLIIHUHQFHV
EHWZHHQ� QXFOHDU� ILVVLRQ� DQG� IXVLRQ� QXFOHDU� FKDLQ� UHDFWLRQV� QXFOHDU� UHDFWRU� SRZHU� JHQHUDWRU�
FODVVLILFDWLRQ� RI� QXFOHDU� UHDFWRU� OLJKW� ZDWHU� UHDFWRU� EUHHGHU� UHDFWRU� VRODU� HQHUJ\� FRQYHUVLRQ�
VRODU�FHOOV� ZLQG�HQHUJ\��%DWWHULHV�DQG�IXHO�FHOOV�7\SHV�RI�EDWWHULHV� DONDOLQH�EDWWHU\� OHDG�VWRUDJH
EDWWHU\� QLFNHO�FDGPLXP�EDWWHU\� OLWKLXP�EDWWHU\� IXHO�FHOO�+� �2� IXHO�FHOO� DSSOLFDWLRQV�

81,7�,9����������(1*,1((5,1*�0$7(5,$/6 �
$EUDVLYHV�� GHILQLWLRQ�� FODVVLILFDWLRQ� RU� W\SHV�� JULQGLQJ� ZKHHO�� DEUDVLYH� SDSHU� DQG� FORWK�
5HIUDFWRULHV�� GHILQLWLRQ�� FKDUDFWHULVWLFV�� FODVVLILFDWLRQ�� SURSHUWLHV ± UHIUDFWRULQHVV� DQG� 58/�
GLPHQVLRQDO� VWDELOLW\�� WKHUPDO� VSDOOLQJ�� WKHUPDO� H[SDQVLRQ�� SRURVLW\�� 0DQXIDFWXUH� RI� DOXPLQD�
PDJQHVLWH� DQG� VLOLFRQ� FDUELGH�� 3RUWODQG� FHPHQW� PDQXIDFWXUH� DQG� SURSHUWLHV � VHWWLQJ� DQG
KDUGHQLQJ�RI�FHPHQW��VSHFLDO�FHPHQW� ZDWHUSURRI�DQG�ZKLWH�FHPHQW±SURSHUWLHV�DQG�XVHV��*ODVV �
PDQXIDFWXUH��W\SHV��SURSHUWLHV�DQG�XVHV�

81,7�9�����������)8(/6�$1'�&20%867,21 �
)XHO�� ,QWURGXFWLRQ� FODVVLILFDWLRQ� RI� IXHOV� FDORULILF� YDOXH� KLJKHU� DQG� ORZHU� FDORULILF� YDOXHV� FRDO�
DQDO\VLV�RI�FRDO� �SUR[LPDWH�DQG�XOWLPDWH�� FDUERQL]DWLRQ� PDQXIDFWXUH�RI�PHWDOOXUJLFDO�FRNH��2WWR
+RIIPDQQ� PHWKRG� � SHWUROHXP� PDQXIDFWXUH� RI� V\QWKHWLF� SHWURO� �%HUJLXV� SURFHVV�� NQRFNLQJ�
RFWDQH�QXPEHU � GLHVHO�RLO� FHWDQH�QXPEHU � QDWXUDO�JDV� FRPSUHVVHG�QDWXUDO�JDV�&1*�� OLTXHILHG
SHWUROHXP�JDVHV�/3*�� SURGXFHU� JDV� ZDWHU� JDV�� 3RZHU� DOFRKRO� DQG� ELR� GLHVHO�� &RPEXVWLRQ� RI
IXHOV��LQWURGXFWLRQ� WKHRUHWLFDO�FDOFXODWLRQ�RI�FDORULILF�YDOXH� FDOFXODWLRQ�RI�VWRLFKLRPHWU\�RI�IXHO�DQG
DLU�UDWLR� LJQLWLRQ�WHPSHUDWXUH� H[SORVLYH�UDQJH � IOXH�JDV�DQDO\VLV��256$7�0HWKRG��

727$/�����3(5,2'6
287&20(6�

� 7KH� NQRZOHGJH� JDLQHG� RQ� HQJLQHHULQJ� PDWHULDOV�� IXHOV�� HQHUJ\� VRXUFHV� DQG� ZDWHU
WUHDWPHQW� WHFKQLTXHV� ZLOO� IDFLOLWDWH� EHWWHU� XQGHUVWDQGLQJ� RI� HQJLQHHULQJ� SURFHVVHV� DQG
DSSOLFDWLRQV�IRU�IXUWKHU�OHDUQLQJ�

7(;7%22.6�
�� 9DLUDP�6��.DO\DQL�3�DQG�6XED5DPHVK��³(QJLQHHULQJ�&KHPLVWU\´���:LOH\�,QGLD�3YW/WG��1HZ

'HOKL�������
�� 'DUD6�6�8PDUH6�6�³(QJLQHHULQJ�&KHPLVWU\´��6��&KDQG�	�&RPSDQ\�/WG���1HZ�'HOKL�������

5()(5(1&(6�
�� .DQQDQ�3��DQG� �5DYLNULVKQDQ�$��� ³(QJLQHHULQJ�&KHPLVWU\´��6UL�.ULVKQD�+L�WHFK�3XEOLVKLQJ

&RPSDQ\�3YW��/WG��&KHQQDL������
�� $VKLPD6ULYDVWDYD�DQG�-DQKDYL�1�1���³&RQFHSWV�RI�(QJLQHHULQJ�&KHPLVWU\´��$&0(�/HDUQLQJ

3ULYDWH�/LPLWHG���1HZ�'HOKL��������
�� 5HQX%DSQD� DQG� 5HQX� *XSWD��� ³(QJLQHHULQJ� &KHPLVWU\´�� 0DFPLOODQ� ,QGLD� 3XEOLVKHU� /WG��

�����
�� 3DKDUL�$�DQG�&KDXKDQ�%���³(QJLQHHULQJ�&KHPLVWU\´���)LUHZDOO�0HGLD���1HZ�'HOKL�������



��

*(���������������������%$6,&�(/(&75,&$/�$1'�(/(&7521,&6�(1*,1((5,1* /�7�3�&
��������

2%-(&7,9(6�
� 7R�H[SODLQ�WKH�EDVLF�WKHRUHPV�XVHG�LQ�(OHFWULFDO�FLUFXLWV�DQG�WKH�GLIIHUHQW�FRPSRQHQWV�DQG

IXQFWLRQ�RI�HOHFWULFDO�PDFKLQHV�
� 7R�H[SODLQ�WKH�IXQGDPHQWDOV�RI�VHPLFRQGXFWRU�DQG�DSSOLFDWLRQV�
� 7R�H[SODLQ�WKH�SULQFLSOHV�RI�GLJLWDO�HOHFWURQLFV
� 7R�LPSDUW�NQRZOHGJH�RI�FRPPXQLFDWLRQ�

81,7�, (/(&75,&$/�&,5&8,76�	�0($6850(176 ��
2KP¶V�/DZ ± .LUFKRII¶V�/DZV ± 6WHDG\�6WDWH�6ROXWLRQ�RI�'&�&LUFXLWV ± ,QWURGXFWLRQ�WR�$&�&LUFXLWV ±
:DYHIRUPV�DQG�506�9DOXH ± 3RZHU�DQG�3RZHU�IDFWRU ± 6LQJOH�3KDVH�DQG�7KUHH�3KDVH�%DODQFHG
&LUFXLWV�
2SHUDWLQJ� 3ULQFLSOHV� RI� 0RYLQJ� &RLO� DQG� 0RYLQJ� ,URQ� ,QVWUXPHQWV� �$PPHWHUV� DQG� 9ROWPHWHUV��
'\QDPRPHWHU�W\SH�:DWW�PHWHUV�DQG�(QHUJ\�PHWHUV�

81,7�,, (/(&75,&$/�0(&+$1,&6 ��
&RQVWUXFWLRQ�� 3ULQFLSOH� RI� 2SHUDWLRQ�� %DVLF� (TXDWLRQV� DQG� $SSOLFDWLRQV� RI� '&� *HQHUDWRUV�� '&
0RWRUV��6LQJOH�3KDVH�7UDQVIRUPHU��VLQJOH�SKDVH�LQGXFWLRQ�0RWRU�

81,7�,,, 6(0,&21'8&725�'(9,&(6�$1'�$33/,&$7,216���������������������������������������������
&KDUDFWHULVWLFV�RI�31�-XQFWLRQ�'LRGH ± =HQHU�(IIHFW ± =HQHU�'LRGH�DQG�LWV�&KDUDFWHULVWLFV ± +DOI
ZDYH�DQG�)XOO�ZDYH�5HFWLILHUV ± 9ROWDJH�5HJXODWLRQ�
%LSRODU� -XQFWLRQ� 7UDQVLVWRU ± &%�� &(�� &&� &RQILJXUDWLRQV� DQG� &KDUDFWHULVWLFV ± (OHPHQWDU\
7UHDWPHQW�RI�6PDOO�6LJQDO�$PSOLILHU�

81,7�,9 ',*,7$/�(/(&7521,&6 ��
%LQDU\�1XPEHU�6\VWHP ± /RJLF�*DWHV ± %RROHDQ�$OJHEUD ± +DOI�DQG�)XOO�$GGHUV ± )OLS�)ORSV ±
5HJLVWHUV�DQG�&RXQWHUV ± $�'�DQG�'�$�&RQYHUVLRQ��VLQJOH�FRQFHSWV�

81,7�9 )81'$0(17$/6�2)�&20081,&$7,21�(1*,1((5,1* ��
7\SHV� RI� 6LJQDOV�� $QDORJ� DQG� 'LJLWDO� 6LJQDOV ± 0RGXODWLRQ� DQG� 'HPRGXODWLRQ�� 3ULQFLSOHV� RI
$PSOLWXGH�DQG�)UHTXHQF\�0RGXODWLRQV�
&RPPXQLFDWLRQ�6\VWHPV��5DGLR��79��)D[��0LFURZDYH��6DWHOOLWH�DQG�2SWLFDO�)LEUH��%ORFN�'LDJUDP
$SSURDFK�RQO\��

727$/�����3(5,2'6

287&20(6�
� DELOLW\� WR� LGHQWLI\� WKH� HOHFWULFDO� FRPSRQHQWV� H[SODLQ� WKH� FKDUDFWHULVWLFV� RI� HOHFWULFDO

PDFKLQHV�
� DELOLW\�WR�LGHQWLI\�HOHFWURQLFV�FRPSRQHQWV�DQG�XVH�RI�WKHP�WR�GHVLJQ�FLUFXLWV�

7(;7�%22.6�
�� 0LWWOH�1���³%DVLF�(OHFWULFDO�(QJLQHHULQJ´��7DWD�0F*UDZ�+LOO�(GLWLRQ��1HZ�'HOKL�������
�� 6HGKD�5�6���³$SSOLHG�(OHFWURQLFV´��6��&KDQG�	�&R��������

5()(5(1&(6�
�� 0XWKXVXEUDPDQLDQ� 5�� 6DOLYDKDQDQ� 6� DQG� 0XUDOHHGKDUDQ� .� $�� ³%DVLF� (OHFWULFDO�

(OHFWURQLFV�DQG�&RPSXWHU�(QJLQHHULQJ´��7DWD�0F*UDZ�+LOO��6HFRQG�(GLWLRQ�������
�� 1DJVDUNDU�7�.�DQG�6XNKLMD�0�6��³%DVLFV�RI�(OHFWULFDO�(QJLQHHULQJ´��2[IRUG�SUHVV������
�� 0HKWD�9�.��³3ULQFLSOHV�RI�(OHFWURQLFV´��6�&KDQG�	�&RPSDQ\�/WG�������
�� 0DKPRRG� 1DKYL� DQG� -RVHSK� $�� (GPLQLVWHU�� ³(OHFWULF� &LUFXLWV´�� 6FKDXP¶� 2XWOLQH� 6HULHV�

0F*UDZ�+LOO�������
�� 3UHPNXPDU�1��³%DVLF�(OHFWULFDO�(QJLQHHULQJ´��$QXUDGKD�3XEOLVKHUV�������



��

*(������������������������������������������������(1*,1((5,1*�0(&+$1,&6 /��7��3��&
����������

2%-(&7,9(6�
� 7R�GHYHORS�FDSDFLW\�WR�SUHGLFW�WKH�HIIHFW�RI�IRUFH�DQG�PRWLRQ LQ�WKH�FRXUVH�RI�FDUU\LQJ�RXW

WKH�GHVLJQ�IXQFWLRQV�RI�HQJLQHHULQJ�

81,7�, %$6,&6�$1'�67$7,&6�2)�3$57,&/(6 ��
,QWURGXFWLRQ ± 8QLWV�DQG�'LPHQVLRQV ± /DZV�RI�0HFKDQLFV ± /DPL¶V� WKHRUHP��3DUDOOHORJUDP�DQG
WULDQJXODU� /DZ� RI� IRUFHV ±± 9HFWRULDO� UHSUHVHQWDWLRQ� RI� IRUFHV ± 9HFWRU� RSHUDWLRQV� RI� IRUFHV �
DGGLWLRQV��VXEWUDFWLRQ��GRW�SURGXFW��FURVV�SURGXFW ± &RSODQDU�)RUFHV ± UHFWDQJXODU�FRPSRQHQWV ±
(TXLOLEULXP� RI� D� SDUWLFOH ± )RUFHV� LQ� VSDFH ± (TXLOLEULXP� RI� D� SDUWLFOH� LQ� VSDFH ± (TXLYDOHQW
V\VWHPV�RI�IRUFHV ± 3ULQFLSOH�RI�WUDQVPLVVLELOLW\��

81,7�,, (48,/,%5,80�2)�5,*,'�%2',(6 ��
)UHH� ERG\� GLDJUDP ± 7\SHV� RI� VXSSRUWV ±$FWLRQ DQG� UHDFWLRQ� IRUFHV ±VWDEOH� HTXLOLEULXP ±
0RPHQWV� DQG� &RXSOHV ± 0RPHQW� RI� D� IRUFH� DERXW� D� SRLQW� DQG� DERXW� DQ� D[LV ± 9HFWRULDO
UHSUHVHQWDWLRQ�RI�PRPHQWV�DQG�FRXSOHV ± 6FDODU�FRPSRQHQWV�RI�D�PRPHQW ± 9DULJQRQ¶V�WKHRUHP
± 6LQJOH� HTXLYDOHQW� IRUFH �(TXLOLEULXP RI� 5LJLG� ERGLHV� LQ� WZR� GLPHQVLRQV ± (TXLOLEULXP� RI� 5LJLG
ERGLHV�LQ�WKUHH�GLPHQVLRQV

81,7�,,, 3523(57,(6�2)�685)$&(6�$1'�62/,'6 ��
&HQWURLGV� � �DQG�FHQWUH�RI�PDVV± &HQWURLGV�RI� OLQHV�DQG� �DUHDV � 5HFWDQJXODU��FLUFXODU�� WULDQJXODU
DUHDV� E\� LQWHJUDWLRQ ± 7� VHFWLRQ�� ,� VHFWLRQ� � $QJOH� VHFWLRQ�� +ROORZ� VHFWLRQ� E\� XVLQJ� VWDQGDUG
IRUPXOD ±7KHRUHPV�RI�3DSSXV � $UHD�PRPHQWV�RI�LQHUWLD�RI��SODQH�DUHDV ± 5HFWDQJXODU��FLUFXODU�
WULDQJXODU� � DUHDV� E\� LQWHJUDWLRQ ± 7� VHFWLRQ�� ,� VHFWLRQ�� $QJOH� VHFWLRQ�� +ROORZ� VHFWLRQ� E\� XVLQJ
VWDQGDUG�IRUPXOD ± 3DUDOOHO�D[LV� WKHRUHP�DQG�SHUSHQGLFXODU�D[LV� WKHRUHP ±3ULQFLSDO�PRPHQWV�RI
LQHUWLD�RI�SODQH�DUHDV ± 3ULQFLSDO�D[HV�RI�LQHUWLD�0DVV�PRPHQW�RI�LQHUWLD ±PDVV�PRPHQW�RI�LQHUWLD
IRU� SULVPDWLF�� F\OLQGULFDO� DQG� � VSKHULFDO� VROLGV� IURP� ILUVW� SULQFLSOH ± 5HODWLRQ� WR�DUHD�PRPHQWV�RI
LQHUWLD�

81,7�,9 '<1$0,&6�2)�3$57,&/(6 ��
'LVSODFHPHQWV��9HORFLW\�DQG�DFFHOHUDWLRQ��WKHLU�UHODWLRQVKLS ± 5HODWLYH�PRWLRQ ± &XUYLOLQHDU�PRWLRQ
� 1HZWRQ¶V�ODZV�RI�PRWLRQ ± :RUN�(QHUJ\�(TXDWLRQ± ,PSXOVH�DQG�0RPHQWXP ± ,PSDFW�RI�HODVWLF
ERGLHV�

81,7�9 )5,&7,21�$1'�(/(0(176�2)�5,*,'�%2'<�'<1$0,&6 ��
)ULFWLRQ�IRUFH ± /DZV�RI�VOLGLQJ�IULFWLRQ ± HTXLOLEULXP�DQDO\VLV�RI�VLPSOH�V\VWHPV�ZLWK�VOLGLQJ�IULFWLRQ
±ZHGJH� IULFWLRQ��� 5ROOLQJ� UHVLVWDQFH �7UDQVODWLRQ� DQG� 5RWDWLRQ� RI� 5LJLG� %RGLHV ± 9HORFLW\� DQG
DFFHOHUDWLRQ ± *HQHUDO� 3ODQH� PRWLRQ� RI� VLPSOH� ULJLG� ERGLHV� VXFK� DV� F\OLQGHU�� GLVF�ZKHHO� DQG
VSKHUH�

727$/������3(5,2'6
287&20(6�

� DELOLW\�WR�H[SODLQ�WKH�GLIIHUHQWLDO�SULQFLSOHV�DSSOLHV�WR�VROYH�HQJLQHHULQJ�SUREOHPV�GHDOLQJ
ZLWK�IRUFH��GLVSODFHPHQW��YHORFLW\�DQG�DFFHOHUDWLRQ�

� DELOLW\�WR�DQDO\VH�WKH�IRUFHV�LQ DQ\�VWUXFWXUHV�
� DELOLW\�WR�VROYH ULJLG ERG\�VXEMHFWHG�WR G\QDPLF IRUFHV�

7(;7%22.6�
�� %HHU��)�3�DQG�-RKQVWRQ�-U��(�5���³9HFWRU�0HFKDQLFV�IRU�(QJLQHHUV��,Q�6,�8QLWV���6WDWLFV�DQG

'\QDPLFV´���WK (GLWLRQ��7DWD�0F*UDZ�+LOO�3XEOLVKLQJ�FRPSDQ\��1HZ�'HOKL��������
�� 9HOD�0XUDOL��³(QJLQHHULQJ�0HFKDQLFV´��2[IRUG�8QLYHUVLW\�3UHVV�������

5()(5(1&(6�
�� +LEEHOOHU�� 5�&� DQG� $VKRN� *XSWD�� ³(QJLQHHULQJ� 0HFKDQLFV�� 6WDWLFV� DQG� '\QDPLFV´�� ��WK

(GLWLRQ��3HDUVRQ�(GXFDWLRQ������
�� ,UYLQJ� +�� 6KDPHV� DQG� .ULVKQD�0RKDQD� 5DR�� *��� ³(QJLQHHULQJ�0HFKDQLFV ± 6WDWLFV� DQG

'\QDPLFV´���WK (GLWLRQ��3HDUVRQ�(GXFDWLRQ �����
�� 0HULDP� -�/�� DQG� .UDLJH� /�*��� ³� (QJLQHHULQJ� 0HFKDQLFV� 6WDWLFV � 9ROXPH� ��� '\QDPLFV�

9ROXPH��´��7KLUG�(GLWLRQ��-RKQ�:LOH\�	�6RQV������



��

�� 5DMDVHNDUDQ� 6� DQG� 6DQNDUDVXEUDPDQLDQ� *�� ³(QJLQHHULQJ� 0HFKDQLFV� 6WDWLFV� DQG
'\QDPLFV´���UG (GLWLRQ��9LNDV�3XEOLVKLQJ�+RXVH�3YW��/WG�� �����

�� %KDYLNDWWL�� 6�6� DQG� 5DMDVKHNDUDSSD�� .�*��� ³(QJLQHHULQJ� 0HFKDQLFV´�� 1HZ� $JH
,QWHUQDWLRQDO��3��/LPLWHG�3XEOLVKHUV�������

�� .XPDU�� .�/��� ³(QJLQHHULQJ�0HFKDQLFV´� �UG 5HYLVHG�(GLWLRQ�� 7DWD�0F*UDZ�+LOO� 3XEOLVKLQJ
FRPSDQ\��1HZ�'HOKL������

*(�����������������&20387(5�$,'('�'5$)7,1*�$1'�02'(/,1*�/$%25$725<�������/��7��3��&
����������

2%-(&7,9(6�
� 7R�GHYHORS�VNLOO�WR�XVH�VRIWZDUH�WR�FUHDWH��' DQG��'�PRGHOV�

/LVW�RI�([HUFLVHV�XVLQJ�VRIWZDUH�FDSDEOH�RI�'UDIWLQJ�DQG�0RGHOLQJ

�� 6WXG\�RI�FDSDELOLWLHV�RI�VRIWZDUH�IRU�'UDIWLQJ�DQG�0RGHOLQJ ± &RRUGLQDWH�V\VWHPV��DEVROXWH�
UHODWLYH��SRODU��HWF�� ± &UHDWLRQ�RI�VLPSOH�ILJXUHV�OLNH�SRO\JRQ�DQG�JHQHUDO PXOWL�OLQH�ILJXUHV�

�� 'UDZLQJ�RI�D�7LWOH�%ORFN�ZLWK�QHFHVVDU\�WH[W�DQG�SURMHFWLRQ�V\PERO�
�� 'UDZLQJ�RI�FXUYHV�OLNH�SDUDEROD��VSLUDO��LQYROXWH�XVLQJ�%VSOLQH�RU�FXELF�VSOLQH�
�� 'UDZLQJ�RI�IURQW�YLHZ�DQG�WRS�YLHZ�RI�VLPSOH�VROLGV�OLNH�SULVP��S\UDPLG��F\OLQGHU��FRQH��HWF�

DQG�GLPHQVLRQLQJ�
�� 'UDZLQJ�IURQW�YLHZ��WRS�YLHZ�DQG�VLGH�YLHZ�RI�REMHFWV�IURP�WKH�JLYHQ�SLFWRULDO�YLHZV��HJ��9�

EORFN��%DVH�RI�D�PL[LH��6LPSOH�VWRRO��2EMHFWV�ZLWK�KROH�DQG�FXUYHV��
�� 'UDZLQJ�RI�D�SODQ�RI�UHVLGHQWLDO�EXLOGLQJ���7ZR�EHG�URRPV��NLWFKHQ��KDOO��HWF��
�� 'UDZLQJ�RI�D�VLPSOH�VWHHO�WUXVV�
�� 'UDZLQJ�VHFWLRQDO�YLHZV�RI�SULVP��S\UDPLG��F\OLQGHU��FRQH��HWF�
�� 'UDZLQJ�LVRPHWULF�SURMHFWLRQ�RI�VLPSOH�REMHFWV�
��� &UHDWLRQ�RI���'�PRGHOV�RI�VLPSOH�REMHFWV�DQG�REWDLQLQJ���'�PXOWL�YLHZ�GUDZLQJV�IURP���'

PRGHO�

1RWH��3ORWWLQJ�RI�GUDZLQJV�PXVW�EH�PDGH�IRU�HDFK�H[HUFLVH�DQG�DWWDFKHG�WR�WKH�UHFRUGV�ZULWWHQ�E\
VWXGHQWV�

727$/�����3(5,2'6
287&20(6�

� DELOLW\�WR�XVH�WKH�VRIWZDUH�SDFNHUV�IRU�GUDIWLQJ�DQG�PRGHOLQJ
� DELOLW\�WR�FUHDWH��'�DQG��'�PRGHOV�RI�(QJLQHHULQJ�&RPSRQHQWV

/,67�2)�(48,30(17�)25�$�%$7&+�2)����678'(176�

6O�1R 'HVFULSWLRQ�RI�(TXLSPHQW 4XDQWLW\
�� 3HQWLXP�,9�FRPSXWHU�RU�EHWWHU�KDUGZDUH��ZLWK

VXLWDEOH�JUDSKLFV�IDFLOLW\
���1R�

�� /LFHQVHG�VRIWZDUH�IRU�'UDIWLQJ�DQG�0RGHOLQJ� ���/LFHQVHV
�� /DVHU�3ULQWHU�RU�3ORWWHU�WR�SULQW���SORW�GUDZLQJV ��1R�



��

*(�����������������������������3+<6,&6�$1'�&+(0,675<�/$%25$725< ± ,, /���7���3���&
��������������

3+<6,&6 /$%25$725< ± ,,
2%-(&7,9(6�

� 7R�LQWURGXFH�GLIIHUHQW�H[SHULPHQWV WR�WHVW�EDVLF�XQGHUVWDQGLQJ�RI�SK\VLFV�FRQFHSWV�DSSOLHG
LQ�RSWLFV��WKHUPDO�SK\VLFV�DQG�SURSHUWLHV�RI�PDWWHU�

/,67�2)�(;3(5,0(176
�$Q\�),9(�([SHULPHQWV�

�� 'HWHUPLQDWLRQ�RI�<RXQJ¶V�PRGXOXV�E\�XQLIRUP�EHQGLQJ�PHWKRG
�� 'HWHUPLQDWLRQ�RI�EDQG�JDS�RI�D�VHPLFRQGXFWRU
�� 'HWHUPLQDWLRQ�RI�&RHIILFLHQW�RI�YLVFRVLW\�RI�D��OLTXLG ±3RLVHXLOOH¶V�PHWKRG
�� 'HWHUPLQDWLRQ�RI�'LVSHUVLYH�SRZHU�RI�D�SULVP � 6SHFWURPHWHU
�� 'HWHUPLQDWLRQ�RI�WKLFNQHVV��RI��D�WKLQ�ZLUH ± $LU�ZHGJH�PHWKRG
�� 'HWHUPLQDWLRQ�RI�5LJLGLW\�PRGXOXV ± 7RUVLRQ�SHQGXOXP

287&20(6�
� 7KH� VWXGHQWV� ZLOO� KDYH� WKH� DELOLW\� WR� WHVW� PDWHULDOV� E\� XVLQJ� WKHLU� NQRZOHGJH� RI� DSSOLHG

SK\VLFV�SULQFLSOHV�LQ�RSWLFV�DQG�SURSHUWLHV�RI�PDWWHU�

/,67�2)�(48,30(17�)25�$�%$7&+�2)����678'(176�

�� 7UDYHOLQJ�PLFURVFRSH��PHWHU�VFDOH��.QLIH�HGJH��ZHLJKWV
�� %DQG�JDS�H[SHULPHQWDO�VHW�XS
�� %XUHWWH��&DSLOODU\�WXEH��UXEEHU�WXEH��VWRS�FORFN��EHDNHU�DQG�ZHLJKLQJ�EDODQFH
�� VSHFWURPHWHU��SULVP��VRGLXP�YDSRXU�ODPS�
�� $LU�ZHGJH�H[SHULPHQWDO�VHW�XS�
�� 7RUVLRQ�SHQGXOXP�VHW�XS�

�YHUQLHU�&DOLSHU��6FUHZ�JDXJH��UHDGLQJ�OHQV�DUH UHTXLUHG�IRU�PRVW�RI�WKH�H[SHULPHQWV�

&+(0,675< /$%25$725< � ,,

2%-(&7,9(6�
� 7R� PDNH� WKH� VWXGHQW� DFTXLUH� SUDFWLFDO� VNLOOV� LQ� WKH� ZHW� FKHPLFDO� DQG� LQVWUXPHQWDO

PHWKRGV IRU�TXDQWLWDWLYH�HVWLPDWLRQ�RI�KDUGQHVV��DONDOLQLW\��PHWDO� LRQ�FRQWHQW��FRUURVLRQ
LQ�PHWDOV�DQG�FHPHQW�DQDO\VLV�

/,67�2)�(;3(5,0(176
�$Q\�),9(�([SHULPHQWV�
� 'HWHUPLQDWLRQ�RI�DONDOLQLW\�LQ�ZDWHU�VDPSOH
� 'HWHUPLQDWLRQ�RI�WRWDO��WHPSRUDU\�	�SHUPDQHQW�KDUGQHVV�RI�ZDWHU�E\�('7$�PHWKRG
� (VWLPDWLRQ�RI�FRSSHU�FRQWHQW�RI�WKH�JLYHQ�VROXWLRQ�E\�('7$�PHWKRG
� (VWLPDWLRQ�RI�LURQ�FRQWHQW�RI�WKH�JLYHQ�VROXWLRQ�XVLQJ�SRWHQWLRPHWHU
� (VWLPDWLRQ�RI�VRGLXP�SUHVHQW�LQ�ZDWHU�XVLQJ�IODPH�SKRWRPHWHU
� &RUURVLRQ�H[SHULPHQW ± ZHLJKW�ORVV�PHWKRG
� &RQGXFWRPHWULF��SUHFLSLWDWLRQ�WLWUDWLRQ�XVLQJ�%D&O� DQG�1D�62�

� 'HWHUPLQDWLRQ�RI�&D2�LQ�&HPHQW�
727$/�����3(5,2'6

287&20(6�
� 7KH� VWXGHQWV� ZLOO� EH� FRQYHUVDQW� ZLWK� KDQGV�RQ� NQRZOHGJH� LQ� WKH� TXDQWLWDWLYH� FKHPLFDO

DQDO\VLV�RI�ZDWHU TXDOLW\�UHODWHG�SDUDPHWHUV��FRUURVLRQ�PHDVXUHPHQW�DQG�FHPHQW�DQDO\VLV�



��

5()(5(1&(6�
�� 'DQLHO�5��3DOOHURV�� ³([SHULPHQWDO�RUJDQLF�FKHPLVWU\´�-RKQ�:LOH\�	�6RQV�� ,QF���1HZ�<RUN�

�����
�� )XUQLVV�%�6��+DQQDIRUG�$�-��6PLWK�3�:�*�DQG�7DWFKHO�$�5���³9RJHO¶V�7H[WERRN�RI�SUDFWLFDO

RUJDQLF�FKHPLVWU\��/%6�6LQJDSRUH ������
�� -HIIHU\�*�+��%DVVHWW� -���0HQGKDP�-��DQG�'HQQ\�5�&��� ³9RJHO¶V�7H[W�ERRN�RI�TXDQWLWDWLYH

DQDO\VLV� FKHPLFDO� DQDO\VLV´�� (/%6� �WK� (GQ�� /RQJPDQ�� 6LQJDSRUH� SXEOLVKHUV�� 6LQJDSRUH�
�����

�� .ROWKRII�,�0� DQG�6DQGHOO�(�%��HW�DO��4XDQWLWDWLYH�FKHPLFDO�DQDO\VLV��0F0LOODQ��0DGUDV�����

� /DERUDWRU\�FODVVHV�RQ�DOWHUQDWH�ZHHNV�IRU�3K\VLFV�DQG�&KHPLVWU\�

/,67�2)�(48,30(17�)25�$�%$7&+�2)����678'(176�

�� 3RWHQWLRPHWHU � ��1RV
�� )ODPH�SKRWR�PHWHU � ��1RV
�� :HLJKLQJ�%DODQFH � ��1RV
�� &RQGXFWLYLW\�PHWHU � ��1RV

&RPPRQ�$SSDUDWXV���3LSHWWH��%XUHWWH��FRQLFDO�IODVN��SHUFHODLQ�WLOH��GURSSHU�����1RV�HDFK�

0$���� 75$16)2506��$1'��3$57,$/��',))(5(17,$/�(48$7,216 /�7��3�&
���������

2%-(&7,9(6�
� 7R� LQWURGXFH�)RXULHU�VHULHV�DQDO\VLV�ZKLFK� LV�FHQWUDO� WR�PDQ\�DSSOLFDWLRQV� LQ�HQJLQHHULQJ

DSDUW�IURP�LWV�XVH�LQ VROYLQJ�ERXQGDU\�YDOXH�SUREOHPV�
� 7R� DFTXDLQW� WKH� VWXGHQW� ZLWK� )RXULHU� WUDQVIRUP� WHFKQLTXHV� XVHG� LQ� ZLGH� YDULHW\� RI

VLWXDWLRQV�
� 7R� LQWURGXFH� WKH� HIIHFWLYH� PDWKHPDWLFDO� WRROV� IRU� WKH� VROXWLRQV� RI� SDUWLDO� GLIIHUHQWLDO

HTXDWLRQV�WKDW�PRGHO�VHYHUDO�SK\VLFDO�SURFHVVHV�DQG�WR�GHYHORS�=�WUDQVIRUP�WHFKQLTXHV�IRU
GLVFUHWH�WLPH�V\VWHPV�

81,7�, 3$57,$/��',))(5(17,$/��(48$7,216 ���
)RUPDWLRQ�RI�SDUWLDO�GLIIHUHQWLDO�HTXDWLRQV ± 6LQJXODU�LQWHJUDOV �� 6ROXWLRQV�RI�VWDQGDUG�W\SHV�RI ILUVW
RUGHU� SDUWLDO� GLIIHUHQWLDO� HTXDWLRQV � /DJUDQJH¶V� OLQHDU� HTXDWLRQ �� /LQHDU� SDUWLDO� GLIIHUHQWLDO
HTXDWLRQV�RI�VHFRQG�DQG�KLJKHU�RUGHU�ZLWK�FRQVWDQW�FRHIILFLHQWV�RI�ERWK�KRPRJHQHRXV�DQG�QRQ�
KRPRJHQHRXV�W\SHV�

81,7�,, )285,(5��6(5,(6 ���
'LULFKOHW¶V�FRQGLWLRQV ± *HQHUDO�)RXULHU�VHULHV ± 2GG�DQG�HYHQ�IXQFWLRQV ± +DOI�UDQJH�VLQH�VHULHV ±
+DOI� UDQJH� FRVLQH� VHULHV ± &RPSOH[� IRUP� RI� )RXULHU� VHULHV ± 3DUVHYDO¶V� LGHQWLW\ ± +DUPRQLF
DQDO\VLV�

81,7�,,, $33/,&$7,216��2)��3$57,$/ ',))(5(17,$/��(48$7,216 ���
&ODVVLILFDWLRQ� RI�3'( ± 0HWKRG� RI� VHSDUDWLRQ� RI� YDULDEOHV � 6ROXWLRQV� RI� RQH� GLPHQVLRQDO�ZDYH
HTXDWLRQ ± 2QH� GLPHQVLRQDO� HTXDWLRQ� RI� KHDW� FRQGXFWLRQ ± 6WHDG\� VWDWH� VROXWLRQ� RI� WZR
GLPHQVLRQDO�HTXDWLRQ�RI�KHDW�FRQGXFWLRQ��H[FOXGLQJ�LQVXODWHG�HGJHV��

81,7�,9 )285,(5��75$16)2506 ���
6WDWHPHQW� RI� )RXULHU� LQWHJUDO� WKHRUHP ± )RXULHU� WUDQVIRUP� SDLU ± )RXULHU� VLQH� DQG
FRVLQH� WUDQVIRUPV ± 3URSHUWLHV ± 7UDQVIRUPV� RI VLPSOH� IXQFWLRQV ± &RQYROXWLRQ� WKHRUHP ±
3DUVHYDO¶V�LGHQWLW\�



��

81,7�9 = � 75$16)2506��$1'��',))(5(1&(��(48$7,216 ���
=� WUDQVIRUPV � (OHPHQWDU\�SURSHUWLHV ± ,QYHUVH�= � WUDQVIRUP��XVLQJ�SDUWLDO�IUDFWLRQ�DQG�UHVLGXHV�
± &RQYROXWLRQ� WKHRUHP � )RUPDWLRQ�RI� �GLIIHUHQFH� �HTXDWLRQV ± 6ROXWLRQ�RI�GLIIHUHQFH� �HTXDWLRQV
XVLQJ��= � WUDQVIRUP�

727$/��/����7���������3(5,2'6
287&20(6�

� 7KH� XQGHUVWDQGLQJ� RI� WKH� PDWKHPDWLFDO� SULQFLSOHV� RQ� WUDQVIRUPV� DQG� SDUWLDO� GLIIHUHQWLDO
HTXDWLRQV� ZRXOG� SURYLGH� WKHP� WKH� DELOLW\� WR� IRUPXODWH� DQG� VROYH� VRPH� RI� WKH� SK\VLFDO
SUREOHPV�RI�HQJLQHHULQJ�

7(;7�%22.6�
�� 9HHUDUDMDQ 7�� �7UDQVIRUPV�DQG�3DUWLDO�'LIIHUHQWLDO�(TXDWLRQV�� 7DWD�0F*UDZ�+LOO (GXFDWLRQ

3YW��/WG���1HZ�'HOKL��6HFRQG�UHSULQW�������
�� *UHZDO %�6����+LJKHU�(QJLQHHULQJ��0DWKHPDWLFV�� ��QG (GLWLRQ��.KDQQD�3XEOLVKHUV��'HOKL�

�����
�� 1DUD\DQDQ 6���0DQLFDYDFKDJRP�3LOOD\�7�.�DQG�5DPDQDLDK�*��$GYDQFHG�0DWKHPDWLFV�IRU

(QJLQHHULQJ�6WXGHQWV���9RO��,,�	�,,,���6�9LVZDQDWKDQ��3XEOLVKHUV��3YW��/WG�������

5()(5(1&(6�
�� %DOL� 1�3�DQG�0DQLVK�*R\DO���$�7H[WERRN�RI�(QJLQHHULQJ�0DWKHPDWLFV����WK (GLWLRQ��/D[PL

3XEOLFDWLRQV�3YW��/WG�������
�� 5DPDQD� %�9����+LJKHU�(QJLQHHULQJ�0DWKHPDWLFV�� 7DWD�0F*UDZ +LOO�3XEOLVKLQJ�&RPSDQ\

/LPLWHG��1HZ 'HOKL�������
�� *O\Q� -DPHV�� �$GYDQFHG� 0RGHUQ� (QJLQHHULQJ� 0DWKHPDWLFV��� �UG (GLWLRQ�� 3HDUVRQ

(GXFDWLRQ�������
�� (UZLQ�.UH\V]LJ���$GYDQFHG�(QJLQHHULQJ�0DWKHPDWLFV�� �WK (GLWLRQ��:LOH\�,QGLD�������
�� 5D\�:\OLH� & DQG� %DUUHWW�/�&�� �$GYDQFHG� (QJLQHHULQJ� 0DWKHPDWLFV�� 7DWD� � 0F*UDZ� +LOO

(GXFDWLRQ�3YW�/WG��6L[WK�(GLWLRQ��1HZ�'HOKL�������
�� 'DWWD .�%����0DWKHPDWLFDO�0HWKRGV�RI�6FLHQFH�DQG�(QJLQHHULQJ���&HQJDJH�/HDUQLQJ�,QGLD

3YW�/WG���'HOKL�������

*(���� (19,5210(17$/�6&,(1&(�$1'�(1*,1((5,1* /�7�3�&
� �����

2%-(&7,9(6�
7R�VWXG\ WKH QDWXUH�DQG�IDFWV�DERXW�HQYLURQPHQW�

� 7R� ILQGLQJ� DQG� LPSOHPHQWLQJ� VFLHQWLILF�� WHFKQRORJLFDO�� HFRQRPLF� DQG� SROLWLFDO� VROXWLRQV� WR
HQYLURQPHQWDO�SUREOHPV�

� 7R�VWXG\�WKH�LQWHUUHODWLRQVKLS�EHWZHHQ�OLYLQJ�RUJDQLVP�DQG�HQYLURQPHQW�
� 7R�DSSUHFLDWH�WKH�LPSRUWDQFH�RI�HQYLURQPHQW�E\�DVVHVVLQJ�LWV�LPSDFW�RQ�WKH�KXPDQ�ZRUOG�

HQYLVLRQ�WKH�VXUURXQGLQJ�HQYLURQPHQW��LWV�IXQFWLRQV�DQG�LWV�YDOXH�
� 7R� VWXG\� WKH� G\QDPLF� SURFHVVHV� DQG� XQGHUVWDQG� WKH� IHDWXUHV� RI� WKH� HDUWK¶V� LQWHULRU� DQG

VXUIDFH�
� 7R� VWXG\� WKH� LQWHJUDWHG� WKHPHV� DQG� ELRGLYHUVLW\�� QDWXUDO� UHVRXUFHV�� SROOXWLRQ� FRQWURO� DQG

ZDVWH�PDQDJHPHQW�

81,7�, (19,5210(17��(&26<67(06�$1'�%,2',9(56,7< ��
'HILQLWLRQ�� VFRSH� DQG� LPSRUWDQFH� RI� 5LVN� DQG� KD]DUGV�� &KHPLFDO� KD]DUGV�� 3K\VLFDO� KD]DUGV�
%LRORJLFDO�KD]DUGV�LQ�WKH�HQYLURQPHQW ± FRQFHSW��RI�DQ�HFRV\VWHP ± VWUXFWXUH�DQG�IXQFWLRQ�RI�DQ
HFRV\VWHP ± SURGXFHUV��FRQVXPHUV�DQG�GHFRPSRVHUV� 2[\JHQ�F\FOH�DQG�1LWURJHQ�F\FOH ± HQHUJ\
IORZ� LQ� WKH� HFRV\VWHP ± HFRORJLFDO� VXFFHVVLRQ� SURFHVVHV ± ,QWURGXFWLRQ�� W\SHV�� FKDUDFWHULVWLF
IHDWXUHV�� VWUXFWXUH� DQG� IXQFWLRQ� RI� WKH� �D�� IRUHVW� HFRV\VWHP� �E�� JUDVVODQG� HFRV\VWHP� �F�� GHVHUW
HFRV\VWHP� �G�� DTXDWLF� HFRV\VWHPV� �SRQGV�� VWUHDPV�� ODNHV�� ULYHUV�� RFHDQV�� HVWXDULHV� ±
,QWURGXFWLRQ�WR�ELRGLYHUVLW\�GHILQLWLRQ��JHQHWLF��VSHFLHV�DQG�HFRV\VWHP�GLYHUVLW\ ± ELRJHRJUDSKLFDO



��

FODVVLILFDWLRQ� RI� ,QGLD ± YDOXH� RI� ELRGLYHUVLW\�� FRQVXPSWLYH� XVH�� SURGXFWLYH� XVH�� VRFLDO�� HWKLFDO�
DHVWKHWLF�DQG�RSWLRQ�YDOXHV ± %LRGLYHUVLW\�DW�JOREDO��QDWLRQDO�DQG�ORFDO� OHYHOV ± ,QGLD�DV�D�PHJD�
GLYHUVLW\� QDWLRQ ± KRW�VSRWV� RI� ELRGLYHUVLW\ ± WKUHDWV� WR� ELRGLYHUVLW\�� KDELWDW� ORVV�� SRDFKLQJ� RI
ZLOGOLIH�� PDQ�ZLOGOLIH� FRQIOLFWV ± HQGDQJHUHG� DQG� HQGHPLF� VSHFLHV� RI� ,QGLD ± FRQVHUYDWLRQ� RI
ELRGLYHUVLW\��,Q�VLWX�DQG�H[�VLWX�FRQVHUYDWLRQ�RI�ELRGLYHUVLW\�
)LHOG�VWXG\�RI�FRPPRQ�SODQWV��LQVHFWV��ELUGV
)LHOG�VWXG\�RI�VLPSOH�HFRV\VWHPV ± SRQG��ULYHU��KLOO�VORSHV��HWF�

81,7�,, (19,5210(17$/�32//87,21 ��
'HILQLWLRQ ± FDXVHV�� HIIHFWV� DQG� FRQWURO� PHDVXUHV� RI�� �D�� $LU� SROOXWLRQ� �$WPRVSKHULF� FKHPLVWU\�
&KHPLFDO� FRPSRVLWLRQ� RI� WKH� DWPRVSKHUH�� &KHPLFDO� DQG� SKRWRFKHPLFDO� UHDFWLRQV� LQ� WKH
DWPRVSKHUH � IRUPDWLRQ� RI� VPRJ�� 3$1�� DFLG� UDLQ�� R[\JHQ� DQG� R]RQH� FKHPLVWU\�� 0LWLJDWLRQ
SURFHGXUHV� &RQWURO�RI�SDUWLFXODWH�DQG�JDVHRXV��HPLVVLRQ��&RQWURO�RI�62���12;��&2�DQG�+&���E�
:DWHU� SROOXWLRQ� �� 3K\VLFDO� DQG� FKHPLFDO� SURSHUWLHV� RI� WHUUHVWULDO� DQG� PDULQH� ZDWHU� DQG� WKHLU
HQYLURQPHQWDO� VLJQLILFDQFH�� :DWHU� TXDOLW\� SDUDPHWHUV ± SK\VLFDO�� FKHPLFDO� DQG� ELRORJLFDO�
DEVRUSWLRQ� RI� KHDY\� PHWDOV � :DWHU� WUHDWPHQW� SURFHVVHV�� �F�� 6RLO� SROOXWLRQ � VRLO� ZDVWH
PDQDJHPHQW�� FDXVHV�� HIIHFWV� DQG� FRQWURO� PHDVXUHV� RI� PXQLFLSDO� VROLG� ZDVWHV ± �G�� 0DULQH
SROOXWLRQ� �H�� 1RLVH� SROOXWLRQ� �I�� 7KHUPDO� SROOXWLRQ� �J�� 1XFOHDU� KD]DUGV±UROH� RI� DQ� LQGLYLGXDO� LQ
SUHYHQWLRQ�RI�SROOXWLRQ ± SROOXWLRQ�FDVH�VWXGLHV ±
)LHOG�VWXG\�RI�ORFDO�SROOXWHG�VLWH ± 8UEDQ���5XUDO���,QGXVWULDO���$JULFXOWXUDO�

81,7�,,, 1$785$/�5(6285&(6 ��
)RUHVW�UHVRXUFHV��8VH�DQG�RYHU�H[SORLWDWLRQ��GHIRUHVWDWLRQ��FDVH�VWXGLHV� WLPEHU�H[WUDFWLRQ��PLQLQJ�
GDPV�DQG�WKHLU�HIIHFWV�RQ�IRUHVWV�DQG�WULEDO�SHRSOH ± :DWHU�UHVRXUFHV��8VH�DQG�RYHUXWLOL]DWLRQ�RI
VXUIDFH�DQG�JURXQG�ZDWHU��GDPV�EHQHILWV�DQG�SUREOHPV ± 0LQHUDO�UHVRXUFHV��8VH�DQG�H[SORLWDWLRQ�
HQYLURQPHQWDO�HIIHFWV�RI�H[WUDFWLQJ�DQG�XVLQJ�PLQHUDO�UHVRXUFHV��FDVH�VWXGLHV ± )RRG�UHVRXUFHV�
:RUOG� IRRG� SUREOHPV�� FKDQJHV� FDXVHG� E\� DJULFXOWXUH� DQG� RYHUJUD]LQJ�� HIIHFWV� RI� PRGHUQ
DJULFXOWXUH��IHUWLOL]HU�SHVWLFLGH�SUREOHPV��ZDWHU�ORJJLQJ��VDOLQLW\��FDVH�VWXGLHV ± (QHUJ\�UHVRXUFHV�
*URZLQJ� HQHUJ\� QHHGV�� UHQHZDEOH� DQG� QRQ� UHQHZDEOH� HQHUJ\� VRXUFHV�� XVH� RI� DOWHUQDWH� HQHUJ\
VRXUFHV��(QHUJ\�&RQYHUVLRQ�SURFHVVHV ± %LRJDV ± SURGXFWLRQ�DQG�XVHV��DQDHURELF�GLJHVWLRQ��FDVH
VWXGLHV ± /DQG� UHVRXUFHV�� /DQG� DV� D� UHVRXUFH� ODQG� GHJUDGDWLRQ��PDQ� LQGXFHG� ODQGVOLGHV�� VRLO
HURVLRQ�DQG�GHVHUWLILFDWLRQ ± UROH�RI�DQ�LQGLYLGXDO�LQ�FRQVHUYDWLRQ�RI�QDWXUDO�UHVRXUFHV ± (TXLWDEOH
XVH�RI�UHVRXUFHV�IRU�VXVWDLQDEOH�OLIHVW\OHV��,QWURGXFWLRQ�WR�(QYLURQPHQWDO�%LRFKHPLVWU\��3URWHLQV ±
%LRFKHPLFDO�GHJUDGDWLRQ�RI�SROOXWDQWV��%LRFRQYHUVLRQ�RI�SROOXWDQWV�
)LHOG� VWXG\� RI� ORFDO� DUHD� WR� GRFXPHQW� HQYLURQPHQWDO� DVVHWV ± ULYHU� �� IRUHVW� �� JUDVVODQG� �� KLOO� �
PRXQWDLQ�

81,7�,9 62&,$/�,668(6�$1'�7+(�(19,5210(17 �
)URP� XQVXVWDLQDEOH� WR� VXVWDLQDEOH� GHYHORSPHQW ± XUEDQ� SUREOHPV� UHODWHG� WR� HQHUJ\ ± ZDWHU
FRQVHUYDWLRQ�� UDLQ�ZDWHU�KDUYHVWLQJ��ZDWHUVKHG�PDQDJHPHQW ± UHVHWWOHPHQW�DQG� UHKDELOLWDWLRQ�RI
SHRSOH�� LWV� SUREOHPV� DQG� FRQFHUQV�� FDVH� VWXGLHV ± UROH� RI� QRQ�JRYHUQPHQWDO� RUJDQL]DWLRQ�
HQYLURQPHQWDO� HWKLFV�� ,VVXHV�DQG�SRVVLEOH� VROXWLRQV ± ���3ULQFLSOHV�RI� JUHHQ�FKHPLVWU\� QXFOHDU
DFFLGHQWV� DQG� KRORFDXVW�� FDVH� VWXGLHV� ± ZDVWHODQG� UHFODPDWLRQ ± FRQVXPHULVP� DQG� ZDVWH
SURGXFWV ± HQYLURQPHQW� SURGXFWLRQ� DFW ± $LU� DFW ± :DWHU� DFW ± :LOGOLIH� SURWHFWLRQ� DFW ± )RUHVW
FRQVHUYDWLRQ� DFW ±7KH� %LRPHGLFDO� :DVWH� �0DQDJHPHQW� DQG� +DQGOLQJ�� 5XOHV�� ����� DQG
DPHQGPHQWV� VFKHPH� RI� ODEHOLQJ� RI� HQYLURQPHQWDOO\� IULHQGO\� SURGXFWV� �(FRPDUN�� HQIRUFHPHQW
PDFKLQHU\� LQYROYHG� LQ� HQYLURQPHQWDO� OHJLVODWLRQ� FHQWUDO� DQG� VWDWH� SROOXWLRQ� FRQWURO� ERDUGV�
GLVDVWHU�PDQDJHPHQW��IORRGV��HDUWKTXDNH��F\FORQH�DQG�ODQGVOLGHV�
3XEOLF�DZDUHQHVV�

81,7�9 +80$1�3238/$7,21�$1'�7+(�(19,5210(17 �
3RSXODWLRQ�JURZWK��YDULDWLRQ�DPRQJ�QDWLRQV ± SRSXODWLRQ�H[SORVLRQ ± IDPLO\�ZHOIDUH�SURJUDPPH ±
HQYLURQPHQW DQG�KXPDQ�KHDOWK ± KXPDQ�ULJKWV ± YDOXH�HGXFDWLRQ ± +,9���$,'6 ± ZRPHQ�DQG�FKLOG
ZHOIDUH ±(QYLURQPHQWDO�LPSDFW�DQDO\VLV��(,$�� �*,6�UHPRWH�VHQVLQJ�UROH�RI�LQIRUPDWLRQ�WHFKQRORJ\
LQ�HQYLURQPHQW�DQG�KXPDQ�KHDOWK ± &DVH�VWXGLHV�

727$/������3(5,2'6



��

287&20(6�
(QYLURQPHQWDO� 3ROOXWLRQ� RU� SUREOHPV� FDQQRW� EH� VROYHG� E\�PHUH� ODZV�� 3XEOLF� SDUWLFLSDWLRQ� LV� DQ
LPSRUWDQW� DVSHFW� ZKLFK� VHUYHV� WKH� HQYLURQPHQWDO� 3URWHFWLRQ��2QH�ZLOO� REWDLQ� NQRZOHGJH� RQ� WKH
IROORZLQJ�DIWHU�FRPSOHWLQJ�WKH�FRXUVH�

� 3XEOLF�DZDUHQHVV�RI�HQYLURQPHQWDO�LV�DW�LQIDQW�VWDJH�
� ,JQRUDQFH�DQG�LQFRPSOHWH�NQRZOHGJH�KDV�OHDG�WR�PLVFRQFHSWLRQV
� 'HYHORSPHQW�DQG�LPSURYHPHQW�LQ�VWG��RI�OLYLQJ�KDV�OHDG�WR�VHULRXV�HQYLURQPHQWDO�GLVDVWHUV

7(;7%22.6��
�� *LOEHUW� 0�0DVWHUV�� µ,QWURGXFWLRQ� WR� (QYLURQPHQWDO� (QJLQHHULQJ� DQG� 6FLHQFH¶�� �QG HGLWLRQ�

3HDUVRQ�(GXFDWLRQ� ����
�� %HQQ\� -RVHSK�� µ(QYLURQPHQWDO� 6FLHQFH� DQG� (QJLQHHULQJ¶�� 7DWD�0F*UDZ�+LOO� 1HZ�'HOKL�

�����

5()(5(1&(6��
�� 7ULYHGL� 5�.�� µ+DQGERRN� RI� (QYLURQPHQWDO� /DZV�� 5XOHV�� *XLGHOLQHV�� &RPSOLDQFHV DQG

6WDQGDUGV¶��9RO��,�DQG�,,��(QYLUR�0HGLD�
�� &XQQLQJKDP�:�3�&RRSHU���7�+��*RUKDQL�� µ(QYLURQPHQWDO�(QF\FORSHGLD¶� -DLFR 3XEOLVKLQJ

+RXVH��0XPEDL�������
�� 'KDUPHQGUD�6��6HQJDU�� µ(QYLURQPHQWDO� ODZ¶��3UHQWLFH�KDOO�RI� ,QGLD�397�/7'��1HZ 'HOKL�

�����
�� 5DMDJRSDODQ� 5� µ(QYLURQPHQWDO� 6WXGLHV � )URP�&ULVLV� WR� &XUH¶�� 2[IRUG� 8QLYHUVLW\ 3UHVV�

����

&(���� (1*,1((5,1*�*(2/2*< / 7 3 &
� �����

2%-(&7,9(6�
� $W� WKH HQG� RI� WKLV FRXUVH� WKH� VWXGHQWV� ZLOO� EH� DEOH� WR� XQGHUVWDQG� WKH� LPSRUWDQFH� RI

JHRORJLFDO�NQRZOHGJH VXFK DV HDUWK� HDUWKTXDNH� YROFDQLVP DQG WR�DSSO\�WKLV�NQRZOHGJH LQ
SURMHFWV VXFK� DV GDPV� WXQQHOV� EULGJHV� URDGV� DLUSRUW DQG KDUERU DV�ZHOO� DV WR FKRRVH
W\SHV RI IRXQGDWLRQV�

81,7�, 3+<6,&$/ *(2/2*< �
*HRORJ\ LQ FLYLO HQJLQHHULQJ ± EUDQFKHV RI JHRORJ\ ± VWUXFWXUH RI HDUWK DQG LWV FRPSRVLWLRQ ±
ZHDWKHULQJ�RI�URFNV ± VFDOH�RI�ZHDWKHULQJ ± VRLOV � ODQGIRUPV�DQG�SURFHVVHV�DVVRFLDWHG�ZLWK ULYHU�
ZLQG� JURXQGZDWHU DQG VHD ± UHOHYDQFH WR FLYLO HQJLQHHULQJ� 3ODWH WHFWRQLFV ± (DUWK TXDNHV ±
6HLVPLF�]RQHV�LQ�,QGLD�

81,7�,, 0,1(52/2*< �
3K\VLFDO� SURSHUWLHV� RI� PLQHUDOV ± 4XDUW]� JURXS�� )HOGVSDU� JURXS�� 3\UR[HQH � K\SHUVWKHQH� DQG
DXJLWH�� $PSKLEROH ± KRUQEOHQGH� 0LFD ± PXVFRYLWH DQG ELRWLWH� &DOFLWH� *\SVXP DQG &OD\
PLQHUDOV�

81,7�,,, 3(752/2*< �
&ODVVLILFDWLRQ� RI� URFNV�� GLVWLQFWLRQ� EHWZHHQ� ,JQHRXV�� 6HGLPHQWDU\� DQG� 0HWDPRUSKLF� URFNV�
(QJLQHHULQJ�SURSHUWLHV�RI�URFNV��'HVFULSWLRQ��RFFXUUHQFH��HQJLQHHULQJ�SURSHUWLHV��GLVWULEXWLRQ�DQG
XVHV�RI�*UDQLWH��'ROHULWH��%DVDOW��6DQGVWRQH��/LPHVWRQH��/DWHULWH��6KDOH��4XDUW]LWH��0DUEOH��6ODWH�
*QHLVV�DQG�6FKLVW�

81,7�,9 6758&785$/ *(2/2*< $1'�*(23+<6,&$/ 0(7+2'6 �
*HRORJLFDO PDSV ± DWWLWXGH RI EHGV� VWXG\ RI VWUXFWXUHV ± IROGV� IDXOWV DQG MRLQWV ± UHOHYDQFH�WR
FLYLO� HQJLQHHULQJ�� *HRSK\VLFDO� PHWKRGV ± 6HLVPLF� DQG� HOHFWULFDO� PHWKRGV� IRU� VXEVXUIDFH
LQYHVWLJDWLRQV�

81,7�9 $33/,&$7,21�2) *(2/2*,&$/ ,19(67,*$7,216 �
5HPRWH� � VHQVLQJ� � IRU� � FLYLO� � HQJLQHHULQJ� � DSSOLFDWLRQV�� �*HRORJLFDO� � FRQGLWLRQV� � QHFHVVDU\� � IRU
GHVLJQ DQG FRQVWUXFWLRQ RI 'DPV� 5HVHUYRLUV� 7XQQHOV� DQG 5RDG FXWWLQJV � +\GURJHRORJLFDO



��

LQYHVWLJDWLRQV�DQG�PLQLQJ � &RDVWDO SURWHFWLRQ�VWUXFWXUHV�� ,QYHVWLJDWLRQ�RI�/DQGVOLGHV��FDXVHV�DQG
PLWLJDWLRQ�

727$/�����3(5,2'6
287&20(6�
7KH�VWXGHQWV�FRPSOHWLQJ�WKLV�FRXUVH

� :LOO� EH� DEOH� WR XQGHUVWDQG� WKH� LPSRUWDQFH� RI� JHRORJLFDO� NQRZOHGJH VXFK DV HDUWK�
HDUWKTXDNH� YROFDQLVP DQG WKH DFWLRQ RI YDULRXV JHRORJLFDO DJHQFLHV�

� :LOO UHDOL]H WKH LPSRUWDQFH RI WKLV NQRZOHGJH LQ SURMHFWV VXFK�DV GDPV� WXQQHOV� EULGJHV�
URDGV� DLUSRUW DQG KDUERU

� &DQ FKRRVH WKH W\SHV RI IRXQGDWLRQV DQG RWKHU UHODWHG�DVSHFWV�

7(;7�%22.6�
�� 9DUJKHVH� 3�&�� (QJLQHHULQJ *HRORJ\ IRU &LYLO (QJLQHHULQJ 3UHQWLFH +DOO�RI ,QGLD /HDUQLQJ

3ULYDWH /LPLWHG��1HZ�'HOKL�������
�� 9HQNDW 5HGG\��'��(QJLQHHULQJ�*HRORJ\� 9LNDV�3XEOLVKLQJ�+RXVH�3YW��/W� �����
�� *RNKDOH .9*.� �3ULQFLSOHV�RI�(QJLQHHULQJ�*HRORJ\���%�6� 3XEOLFDWLRQV��+\GHUDEDG������
�� &KHQQD�.HVDYXOX 1� �7H[WERRN�RI�(QJLQHHULQJ�*HRORJ\���0DFPLOODQ�,QGLD�/WG��������
�� 3DUELQ 6LQJK� $ �7H[W ERRN RI (QJLQHHULQJ DQG *HQHUDO *HRORJ\�� .DWVRQ SXEOLVKLQJ

KRXVH��/XGKLDQD������

5()(5(1&(6�
�� 0XWKLD\\D� 9�'��³ $ 7H[W�RI�*HRORJ\´��2[IRUG�,%+�3XEOLFDWLRQV��&DOFXWWD������
�����%O\WK )�*�+� DQG GH )UHLWDV 0�+�� *HRORJ\ IRU (QJLQHHUV� (GZDUG $UQROG� /RQGRQ� �����
�� %HOO �)�*�� �)XQGDPHQWDOV�RI�(QJLQHHULQJ�*HRORJ\���%�6��3XEOLFDWLRQV��+\GHUDEDG������
�����'REULQ� 0�% �$Q LQWURGXFWLRQ WR JHRSK\VLFDO SURVSHFWLQJ�� 0F*UDZ +LOO� 1HZ 'HOKL� �����

&(���� 0(&+$1,&6�2)�62/,'6 / 7 3 &
� � � �

2%-(&7,9(6�
� 7R�OHDUQ IXQGDPHQWDO�FRQFHSWV RI 6WUHVV� 6WUDLQ DQG�GHIRUPDWLRQ�RI�VROLGV�ZLWK�DSSOLFDWLRQV

WR�EDUV��EHDPV�DQG�WKLQ�F\OLQGHUV�
� 7R� NQRZ� WKH� PHFKDQLVP� RI� ORDG� WUDQVIHU LQ� EHDPV�� WKH� LQGXFHG� VWUHVV� UHVXOWDQWV� DQG

GHIRUPDWLRQV�
� 7R�XQGHUVWDQG�WKH�HIIHFW�RI�WRUVLRQ�RQ�VKDIWV�DQG�VSULQJV�
� 7R�DQDO\VH D�FRPSOH[�WZR�GLPHQVLRQDO�VWDWH�RI�VWUHVV�DQG�SODQH�WUXVVHV

81,7�, 675(66�$1'�675$,1 �
6WUHVV�DQG�VWUDLQ�DW�D�SRLQW ± 7HQVLRQ��&RPSUHVVLRQ��6KHDU�6WUHVV ± +RRNH¶V�/DZ ± 5HODWLRQVKLS
DPRQJ�HODVWLF�FRQVWDQWV ± 6WUHVV�6WUDLQ�'LDJUDP�IRU�0LOG�6WHHO��725�VWHHO��&RQFUHWH ± 8OWLPDWH
6WUHVV ± <LHOG�6WUHVV ± )DFWRU�RI�6DIHW\ ± 7KHUPDO�6WUHVVHV ± 7KLQ�&\OLQGHUV�DQG�6KHOOV ± 6WUDLQ
(QHUJ\�GXH� WR�$[LDO�)RUFH ± 5HVLOLHQFH ± 6WUHVVHV�GXH� WR� LPSDFW�DQG�6XGGHQO\�$SSOLHG�/RDG ±
&RPSRXQG�%DUV�

81,7�,, 6+($5�$1'�%(1',1*�,1�%($06 �
%HDPV�DQG�%HQGLQJ� 7\SHV�RI�ORDGV��VXSSRUWV ± 6KHDU�)RUFH�DQG�%HQGLQJ�0RPHQW�'LDJUDPV�IRU
VWDWLFDOO\�GHWHUPLQDWH�EHDP�ZLWK�FRQFHQWUDWHG�ORDG��8'/��XQLIRUPO\�YDU\LQJ�ORDG��7KHRU\�RI�6LPSOH
%HQGLQJ ± $QDO\VLV�RI�%HDPV�IRU�6WUHVVHV ± 6WUHVV�'LVWULEXWLRQ�DW�D�FURVV�6HFWLRQ�GXH�WR�EHQGLQJ
PRPHQW�DQG�VKHDU� IRUFH� IRU�&DQWLOHYHU�� VLPSO\�VXSSRUWHG�DQG�RYHUKDQJLQJ�EHDPV�ZLWK�GLIIHUHQW
ORDGLQJ FRQGLWLRQV � )OLWFKHG�%HDPV�

81,7��,,, '()/(&7,21 �
'RXEOH� LQWHJUDWLRQ� PHWKRG � 0DFDXOD\¶V� PHWKRGV � $UHD� PRPHQW� PHWKRG � FRQMXJDWH� EHDP
PHWKRG�IRU�FRPSXWDWLRQ�RI��VORSHV DQG�GHIOHFWLRQV�RI�GHWHUPLQDQW�EHDPV�



��

81,7�,9 7256,21 �
7RUVLRQ� RI�&LUFXODU� DQG�+ROORZ�6KDIWV ± (ODVWLF� 7KHRU\� RI�7RUVLRQ ± 6WUHVVHV� DQG�'HIOHFWLRQ� LQ
&LUFXODU�6ROLG�DQG�+ROORZ�6KDIWV ± FRPELQHG�EHQGLQJ�PRPHQW�DQG�WRUVLRQ�RI�VKDIWV � VWUDLQ�HQHUJ\
GXH�WR�WRUVLRQ � 0RGXOXV�RI�5XSWXUH ± 3RZHU�WUDQVPLWWHG�WR�VKDIW ± 6KDIW� LQ�VHULHV�DQG�SDUDOOHO ±
&ORVHG�DQG�2SHQ�&RLOHG�KHOLFDO�VSULQJV ± /HDI�6SULQJV ± 6SULQJV�LQ�VHULHV�DQG�SDUDOOHO ± 'HVLJQ�RI
EXIIHU�VSULQJV�

81,7�9 &203/(;�675(66(6 $1'�3/$1(�75866(6 �
��'� 6WDWH� RI� 6WUHVV ± ��'�1RUPDO� DQG� 6KHDU� 6WUHVVHV� RQ� DQ\� SODQH ± 3ULQFLSDO� 6WUHVVHV� DQG
3ULQFLSDO� 3ODQHV ± 0RKU¶V� FLUFOH � 3ODQH� WUXVVHV�� $QDO\VLV� RI� SODQH� WUXVVHV � PHWKRG� RI� MRLQWV �
PHWKRG�RI�VHFWLRQV�

727$/��/����7���������3(5,2'6
287&20(6�
7KH�VWXGHQWV�ZLOO�KDYH

� 7KRURXJK�XQGHUVWDQGLQJ�RI�WKH�IXQGDPHQWDO�FRQFHSWV�RI�VWUHVV�DQG�VWUDLQ�LQ�PHFKDQLFV�RI
VROLGV�DQG�VWUXFWXUHV�

� WKH�DELOLW\� WR�DQDO\VH�GHWHUPLQDWH�EHDPV�DQG�WUXVVHV� WR�GHWHUPLQH VKHDU�IRUFHV��EHQGLQJ
PRPHQWV DQG�D[LDO�IRUFHV�

� D�VXIILFLHQW�NQRZOHGJH�LQ�GHVLJQLQJ�VKDIWV�WR�WUDQVPLW�UHTXLUHG�SRZHU�DQG�DOVR�VSULQJV�IRU
LWV�PD[LPXP�HQHUJ\�VWRUDJH�FDSDFLWLHV�

7(;7%22.6�
�� 5DMSXW�5�.��³6WUHQJWK�RI�0DWHULDOV´��6�&KDQG�DQG�&R��1HZ�'HOKL�������
�� %KDYLNDWWL��6����6ROLG�0HFKDQLFV���9LNDV�SXEOLVKLQJ�KRXVH�3YW��/WG��1HZ�'HOKL�������

5()(5(1&(6��
�� *DPEKLU��0�/��� �)XQGDPHQWDOV� RI� 6ROLG�0HFKDQLFV��� 3+,� /HDUQLQJ� 3ULYDWH� /LPLWHG��� 1HZ

'HOKL�������
�� 7LPRVKHQNR�6�%��DQG�*HUH�-�0��³0HFKDQLFV�RI�0DWHULDOV´��9DQ�1RV�5HLQEKROG��1HZ�'HOKL

�����
�� 9D]LUDQL�9�1� DQG� 5DWZDQL�0�0�� ³$QDO\VLV� RI� 6WUXFWXUHV´� 9RO� ,� .KDQQD� 3XEOLVKHUV�� 1HZ

'HOKL������
�� -XQQDUNDU�6�%��DQG�6KDK�+�-��³0HFKDQLFV�RI�6WUXFWXUHV´��9RO�,��&KDURWDU�3XEOLVKLQJ�+RXVH�

1HZ�'HOKL������
�� 8JXUDO��$�&����0HFKDQLFV�RI�0DWHULDOV���:LOH\ ,QGLD�3YW��/WG���1HZ�'HOKL�������

&(���� 0(&+$1,&6�2)�)/8,'6 / 7 3 &
� � � �

2%-(&7,9(6�
� 7R� XQGHUVWDQG� WKH� EDVLF� SURSHUWLHV� RI� WKH� IOXLG�� IOXLG� NLQHPDWLFV�� IOXLG� G\QDPLFV� DQG� WR

DQDO\VH�DQG�DSSUHFLDWH�WKH�FRPSOH[LWLHV LQYROYHG�LQ�VROYLQJ�WKH�IOXLG�IORZ�SUREOHPV�

81,7�, )/8,'�3523(57,(6�$1' )/8,'�67$7,&6 �
)OXLG ± GHILQLWLRQ��GLVWLQFWLRQ�EHWZHHQ�VROLG�DQG�IOXLG � 8QLWV�DQG�GLPHQVLRQV � 3URSHUWLHV�RI�IOXLGV �
GHQVLW\�� VSHFLILF�ZHLJKW�� VSHFLILF� YROXPH�� VSHFLILF� JUDYLW\�� WHPSHUDWXUH�� YLVFRVLW\�� FRPSUHVVLELOLW\�
YDSRXU� SUHVVXUH�� FDSLOODULW\� DQG� VXUIDFH� WHQVLRQ � )OXLG� VWDWLFV�� FRQFHSW� RI� IOXLG� VWDWLF� SUHVVXUH�
DEVROXWH�DQG�JDXJH�SUHVVXUHV � SUHVVXUH�PHDVXUHPHQWV�E\�PDQRPHWHUV�DQG�SUHVVXUH�JDXJHV�
IRUFHV�RQ�SODQHV ± FHQWUH�RI�SUHVVXUH ± ERXQF\�DQG�IORDWDWLRQ�

81,7�,, )/,8'�.,1(0$7,&6 $1' '<1$0,&6 �
)OXLG�.LQHPDWLFV � )ORZ�YLVXDOL]DWLRQ � OLQHV�RI IORZ � W\SHV�RI�IORZ � YHORFLW\�ILHOG�DQG�DFFHOHUDWLRQ �
FRQWLQXLW\�HTXDWLRQ��RQH�DQG�WKUHH�GLPHQVLRQDO�GLIIHUHQWLDO�IRUPV�� (TXDWLRQ�RI�VWUHDPOLQH � VWUHDP
IXQFWLRQ � YHORFLW\�SRWHQWLDO�IXQFWLRQ � FLUFXODWLRQ � IORZ�QHW��)OXLG�G\QDPLFV � HTXDWLRQV�RI�PRWLRQ �



��

(XOHU¶V� HTXDWLRQ�DORQJ�D� VWUHDPOLQH � %HUQRXOOL¶V� HTXDWLRQ ± DSSOLFDWLRQV � 9HQWXUL�PHWHU��2ULILFH
PHWHU�DQG�3LWRW�WXEH��/LQHDU�PRPHQWXP�HTXDWLRQ�DQG�LWV�DSSOLFDWLRQ�

81,7�,,, )/2:�7+528*+�3,3(6 �
9LVFRXV�IORZ � 6KHDU�VWUHVV��SUHVVXUH�JUDGLHQW�UHODWLRQVKLS � ODPLQDU�IORZ�EHWZHHQ�SDUDOOHO�SODWHV �
/DPLQDU� IORZ� WKURXJK� FLUFXODU� WXEHV� � �+DJHQ� SRLVHXOOH¶V� � +\GUDXOLF� DQG� HQHUJ\� JUDGLHQW � IORZ
WKURXJK�SLSHV � 'DUF\ �:HLVEDFK¶V�HTXDWLRQ � SLSH� URXJKQHVV �IULFWLRQ� IDFWRU� 0RRG\¶V�GLDJUDP�
0DMRU�DQG�PLQRU�ORVVHV�RI�IORZ�LQ�SLSHV � 3LSHV�LQ�VHULHV�DQG�LQ�SDUDOOHO�

81,7�,9 %281'$5<�/$<(5 �
%RXQGDU\� OD\HU ± GHILQLWLRQ� ERXQGDU\� OD\HU� RQ� D� IODW� SODWH ± WKLFNQHVV� DQG� FODVVLILFDWLRQ ±
GLVSODFHPHQW���HQHUJ\�DQG�PRPHQWXP�WKLFNQHVV ± %RXQGDU\�OD\HU�VHSDUDWLRQ�DQG�FRQWURO ± GUDJ�LQ
IODW�SODWH ± GUDJ�DQG�OLIW�FRHIILFLHQWV�

81,7�9 ',0(16,21$/ $1$/<6,6 $1'�02'(/ 678',(6 �
)XQGDPHQWDO GLPHQVLRQV � GLPHQVLRQDO KRPRJHQHLW\ � 5D\OHLJK¶V PHWKRG DQG %XFNLQJKDP�3L�
7KHRUHP � 'LPHQVLRQOHVV�SDUDPHWHUV � 6LPLOLWXGH�DQG�PRGHO�VWXGLHV � 'LVWRUWHG�0RGHOV�

727$/�����3(5,2'6
287&20(6�

� 7KH� VWXGHQWV� ZLOO� EH� DEOH� WR� JHW� D� EDVLF� NQRZOHGJH� RI� IOXLGV� LQ� VWDWLF�� NLQHPDWLF� DQG
G\QDPLF�HTXLOLEULXP�

� 7KH\� ZLOO DOVR� JDLQ� WKH� NQRZOHGJH� RI� WKH� DSSOLFDELOLW\� RI� SK\VLFDO� ODZV� LQ� DGGUHVVLQJ
SUREOHPV�LQ�K\GUDXOLFV�

7(;7��%22.6�
�� 0RGL 3�1 DQG 6HWK � +\GUDXOLFV DQG )OXLG 0HFKDQLFV LQFOXGLQJ +\GUDXOLF 0DFKLQHV��

6WDQGDUG�%RRN�+RXVH�1HZ�'HOKL������
�� 5DPDPLUWKDP��6����)OXLG 0HFKDQLFV�DQG�+\GUDXOLFV�DQG�)OXLG�0DFKLQHV���'KDQSDW�5DL�DQG

6RQV��'HOKL�������
�� %DQVDO��5�.���³)OXLG�0HFKDQLFV�DQG�+\GUDXOLFV 0DFKLQHV´���WK HGLWLRQ��/D[PL 3XEOLFDWLRQV

3YW� /WG��1HZ�'HOKL�������
5()(5(1&(6�

�� 6WUHHWHU��9�/���DQG�:\OLH��(�%���³)OXLG�0HFKDQLFV´��0F*UDZ +LOO�������
�� )R[ :�5� DQG 0F'RQDOG $�7�� ,QWURGXFWLRQ WR )OXLG 0HFKDQLFV -RKQ�:LOH\ DQG 6RQV�

6LQJDSRUH�������
�� -DLQ $��.� �)OXLG�0HFKDQLFV�� .KDQQD 3XEOLVKHUV������
�� 5REHUVRQ -�$ DQG &URZH &�7�� � (QJLQHHULQJ )OXLG 0HFKDQLFV�� -DLFR %RRNV 0XPEDL�

�����
�� :KLWH��)�0���³)OXLG�0HFKDQLFV´��7DWD�0F*UDZ +LOO���WK (GLWLRQ��1HZ�'HOKL�������

&(���� 6859(<,1*�, / 7 3 &
� � � �

2%-(&7,9(6�
� 7R� LQWURGXFH� WKH� SULQFLSOHV RI� YDULRXV VXUYH\LQJ PHWKRGV� DQG� DSSOLFDWLRQV� WR� &LYLO

(QJLQHHULQJ�SURMHFWV

81,7 , )81'$0(17$/6 $1' &+$,1�6859(<,1* �
'HILQLWLRQ� &ODVVLILFDWLRQV � %DVLF SULQFLSOHV�(TXLSPHQW DQG DFFHVVRULHV IRU UDQJLQJ DQG
FKDLQLQJ ± 0HWKRGV RI UDQJLQJ � ZHOO FRQGLWLRQHG WULDQJOHV ± (UURUV LQ OLQHDU PHDVXUHPHQW DQG
WKHLU FRUUHFWLRQV � 2EVWDFOHV � 7UDYHUVLQJ ± 3ORWWLQJ ± DSSOLFDWLRQV� HQODUJLQJ WKH UHGXFLQJ WKH
ILJXUHV ± $UHDV HQFORVHG E\ VWUDLJKW OLQH LUUHJXODU ILJXUHV� GLJLWDO SODQLPHWUH�



��

81,7�,, &203$66 $1'�3/$1( 7$%/(�6859(<,1* �
&RPSDVV ± %DVLF SULQFLSOHV � 7\SHV � %HDULQJ � 6\VWHPV DQG FRQYHUVLRQV� 6RXUFHV RI HUURUV
� /RFDO DWWUDFWLRQ � 0DJQHWLF GHFOLQDWLRQ�'LS�7UDYHUVLQJ � 3ORWWLQJ � $GMXVWPHQW RI FORVLQJ
HUURU ± DSSOLFDWLRQV � 3ODQH WDEOH DQG LWV DFFHVVRULHV � 0HULWV DQG GHPHULWV � 5DGLDWLRQ �
,QWHUVHFWLRQ � 5HVHFWLRQ ± 7UDYHUVLQJ� VRXUFHV�RI�HUURUV ± DSSOLFDWLRQV�

81,7�,,, /(9(//,1* �
/HYHO OLQH � +RUL]RQWDO OLQH � 'DWXP � %HQFK PDUNV �/HYHOV DQG VWDYHV � WHPSRUDU\ DQG
SHUPDQHQW DGMXVWPHQWV ± 0HWKRGV RI OHYHOOLQJ � )O\ OHYHOOLQJ � &KHFN OHYHOOLQJ � 3URFHGXUH� LQ
OHYHOOLQJ � %RRNLQJ �5HGXFWLRQ � &XUYDWXUH DQG UHIUDFWLRQ � 5HFLSURFDO OHYHOOLQJ ± 6RXUFHV RI
(UURUV LQ OHYHOOLQJ� 3UHFLVH OHYHOOLQJ � 7\SHV RI LQVWUXPHQWV � $GMXVWPHQWV � )LHOG SURFHGXUH

81,7�,9 /(9(//,1* $33/,&$7,216 �
/RQJLWXGLQDO� DQG� &URVV�VHFWLRQ�3ORWWLQJ � &RQWRXULQJ � 0HWKRGV � &KDUDFWHULVWLFV� DQG� XVHV� RI
FRQWRXUV ± 3ORWWLQJ ± 0HWKRGV�RI LQWHUSRODWLQJ FRQWRXUV ± &RPSXWDWLRQV RI FURVV VHFWLRQDO DUHDV
DQG YROXPHV � (DUWKZRUN FDOFXODWLRQV � &DSDFLW\ RI UHVHUYRLUV � 0DVV KDXO GLDJUDPV�

81,7�9 7+(2'2/,7(�6859(<,1* �
7KHRGROLWH � 7\SHV � 'HVFULSWLRQ � +RUL]RQWDO DQG YHUWLFDO DQJOHV � 7HPSRUDU\ DQG SHUPDQHQW
DGMXVWPHQWV ± +HLJKWV DQG GLVWDQFHV± 7DQJHQWLDO� � DQG 6WDGLD 7DFKHRPHWU\ ± 6XEWHQVH
PHWKRG � 6WDGLD FRQVWDQWV � $QDOODFWLF OHQV�

727$/�����3(5,2'6
287&20(6�

� 6WXGHQWV�DUH�H[SHFWHG� WR�XVH�DOO�VXUYH\LQJ�HTXLSPHQWV��SUHSDUH�/6�	�&6� FRQWRXU PDSV
DQG�FDUU\RXW�VXUYH\LQJ�ZRUNV�UHODWHG�WR�ODQG�DQG�FLYLO�HQJLQHHULQJ�SURMHFWV�

7(;7�%22.6�
�� &KDQGUD $�0�� �3ODQH�6XUYH\LQJ���1HZ $JH�,QWHUQDWLRQDO�3XEOLVKHUV� �����
�� $ODN�'H� �3ODQH�6XUYH\LQJ���6��&KDQG�	�&RPSDQ\�/WG��������

5()(5(1&(6�
�����-DPHV 0� $QGHUVRQ DQG (GZDUG 0� 0LNKDLO� �6XUYH\LQJ� 7KHRU\ DQG 3UDFWLFH���WK (GLWLRQ�

0F*UDZ�+LOO� �����
�� %DQQLVWHU�DQG�6��5D\PRQG� �6XUYH\LQJ�� �WK (GLWLRQ��/RQJPDQ������
�� 5R\ 6�.�� �)XQGDPHQWDOV�RI�6XUYH\LQJ�� �QG (GLWLRQ��3UHQWLFH +DOO�RI�,QGLD� �����
�� $URUD .�5���6XUYH\LQJ 9RO ,�	�,,���6WDQGDUG�%RRN�KRXVH� ��WK (GLWLRQ ����

&(���� 6859(<�35$&7,&$/ , /�7�3�&
�������

2%-(&7,9(6�
� $W�WKH�HQG�RI�WKH�FRXUVH�WKH�VWXGHQW�ZLOO�SRVVHV�NQRZOHGJH�DERXW�6XUYH\�ILHOG�WHFKQLTXHV

/,67�2)�(;3(5,0(176�

�� 6WXG\�RI�FKDLQV�DQG�LWV�DFFHVVRULHV
�� $OLJQLQJ��5DQJLQJ�DQG�&KDLQLQJ
�� &KDLQ�7UDYHUVLQJ
�� &RPSDVV�7UDYHUVLQJ
�� 3ODQH�WDEOH�VXUYH\LQJ��5DGLDWLRQ
�� 3ODQH�WDEOH�VXUYH\LQJ��,QWHUVHFWLRQ
�� 3ODQH�WDEOH�VXUYH\LQJ��7UDYHUVLQJ
�� 3ODQH�WDEOH�VXUYH\LQJ��5HVHFWLRQ ± 7KUHH�SRLQW�SUREOHP
�� 3ODQH�WDEOH�VXUYH\LQJ��5HVHFWLRQ ± 7ZR�SRLQW�SUREOHP
��� 6WXG\�RI�OHYHOV�DQG�OHYHOLQJ�VWDII
��� )O\�OHYHOLQJ�XVLQJ�'XPS\�OHYHO
��� )O\�OHYHOLQJ�XVLQJ�WLOWLQJ�OHYHO



��

��� &KHFN�OHYHOLQJ
��� /6�DQG�&6
��� &RQWRXULQJ
��� 6WXG\�RI�7KHRGROLWH

727$/� ���3(5,2'6
287&20(6�

� 6WXGHQWV�FRPSOHWLQJ�WKLV�FRXUVH�ZRXOG�KDYH�DFTXLUHG�SUDFWLFDO�NQRZOHGJH�RQ�KDQGOLQJ
EDVLF�VXUYH\� LQVWUXPHQWV� LQFOXGLQJ� OHYHOLQJ�DQG�GHYHORSPHQW�RI�FRQWRXU�PDS�RI�JLYHQ
DUHD�

5()(5(1&(6�
�����-DPHV 0� $QGHUVRQ DQG (GZDUG 0� 0LNKDLO� 6XUYH\LQJ� 7KHRU\ DQG 3UDFWLFH� �WK (GLWLRQ�

0F*UDZ�+LOO� �����
�����%DQQLVWHU�DQG�6��5D\PRQG���6XUYH\LQJ�� �WK (GLWLRQ��/RQJPDQ������
�����5R\ 6�.����)XQGDPHQWDOV�RI�6XUYH\LQJ����QG (GLWLRQ��3UHQWLFH¶ +DOO�RI�,QGLD� �����
�����$URUD�.�5���6XUYH\LQJ 9RO�, 	�,,��6WDQGDUG�%RRN�KRXVH�� ��WK (GLWLRQ�����

/,67�2)�(48,30(17 )25�$�%$7&+�2) �� 678'(176

6O��1R� 'HVFULSWLRQ�RI�(TXLSPHQW 4XDQWLW\
�� 7RWDO�6WDWLRQ ��1RV
�� 7KHRGROLWHV $WOHDVW���IRU�HYHU\���VWXGHQWV
�� 'XPS\�OHYHO $WOHDVW���IRU�HYHU\���VWXGHQWV
�� 3ODQH�WDEOH $WOHDVW���IRU�HYHU\���VWXGHQWV
�� 3RFNHW�VWHUHRVFRSH �
�� 5DQJLQJ�URGV

��IRU�D�VHW�RI���VWXGHQWV

�� /HYHOLQJ�VWDII
�� &URVV�VWDII
�� &KDLQV
��� 7DSHV
��� $UURZV
��� 3ULVPDWLF�&RPSDVV ��1RV�
��� 6XUYH\RU��&RPSDVV ��1R�

&(���� &20387(5�$,'('�%8,/',1*�'5$:,1* /�7�3�&
�������

2%-(&7,9(6�
� 7R LQWURGXFH� WKH� VWXGHQWV� WR�GUDIW� WKH�SODQ�� HOHYDWLRQ�DQG�VHFWLRQDO� YLHZV�RI� EXLOGLQJV� LQ

DFFRUGDQFH� ZLWK� GHYHORSPHQW� DQG� FRQWURO� UXOHV� VDWLVI\LQJ� RULHQWDWLRQ� DQG� IXQFWLRQDO
UHTXLUHPHQWV�DV�SHU�1DWLRQDO�%XLOGLQJ�&RGH�

/,67�2)�(;3(5,0(176�
�� 3ULQFLSOHV RI SODQQLQJ� RULHQWDWLRQ DQG FRPSOHWH MRLQHU\ GHWDLOV �3DQHOHG DQG *OD]HG

'RRUV�DQG�:LQGRZV�
�� %XLOGLQJV�ZLWK�ORDG�EHDULQJ�ZDOOV
�� %XLOGLQJV�ZLWK�VORSLQJ�URRI
�� 5�&�&��IUDPHG�VWUXFWXUHV�
�� ,QGXVWULDO�EXLOGLQJV ± 1RUWK�OLJKW�URRI�VWUXFWXUHV
�� %XLOGLQJ�,QIRUPDWLRQ�0RGHOLQJ

727$/�����3(5,2'6
287&20(6�

� 7KH�VWXGHQWV�ZLOO�EH�DEOH�WR�GUDIW� WKH�SODQ��HOHYDWLRQ�DQG�VHFWLRQDO�YLHZV�RI�WKH�EXLOGLQJV�
LQGXVWULDO�VWUXFWXUHV��IUDPHG�EXLOGLQJV�XVLQJ�FRPSXWHU�VRIWZDUHV�



��

7(;7%22.6�
��� �6LNND 9� %�� $ &RXUVH LQ &LYLO (QJLQHHULQJ 'UDZLQJ� �WK (GLWLRQ� 6�.� .DWDULD DQG 6RQV�

�����
�� *HRUJH�2PXUD� �0DVWHULQJ�LQ $872&$'������� %3%�3XEOLFDWLRQV������

5()(5(1&(6�
�����6KDK�0�*�� .DOH� &�0� DQG 3DWNL� 6�<�� �%XLOGLQJ 'UDZLQJ ZLWK DQ ,QWHJUDWHG $SSURDFK WR

%XLOW�(QYLURQPHQW�� 7DWD�0F*UDZ +LOO�3XEOLVKHUV�/LPLWHG�������
�� 9HUPD�%�3�� �&LYLO�(QJLQHHULQJ�'UDZLQJ�DQG�+RXVH�3ODQQLQJ���.KDQQD 3XEOLVKHUV�������
�����0DULPXWKX 9�0�� 0XUXJHVDQ 5� DQG 3DGPLQL 6�� �&LYLO (QJLQHHULQJ 'UDZLQJ�,�� 3UDWKHHED

3XEOLVKHUV� �����
�� $ *XLGH WR EXLOGLQJ LQIRUPDWLRQ PRGHOLQJ IRU 2ZQHUV� 0DQDJHUV� 'HVLJQHUV� (QJLQHHUV��DQG

&RQWUDFWRUV��-RKQ�:LOH\�DQG�6RQV��,QF��������

127(�72�48(67,21�3$3(5�6(77(5�
��� ZHLJKWDJH�IRU SODQQLQJ��ZKLOH�WKH�UHVW���� IRU GUDIWLQJ�VNLOO�

/,67�2)�(48,30(17 )25�$�%$7&+�2)����678'(176

6O��1R� 'HVFULSWLRQ�RI�(TXLSPHQW 4XDQWLW\
�� &RPSXWHU�V\VWHP�RI�3HQWLXP�,9�RU�HTXLYDOHQW ��IRU�HDFK�VWXGHQW
�� $872&$' ��FRS\�IRU�D�VHW�RI���VWXGHQWV

0$���� 180(5,&$/��0(7+2'6 /�7�3�&
� �����

2%-(&7,9(6�
� 7KLV�FRXUVH DLPV�DW�SURYLGLQJ� WKH�QHFHVVDU\�EDVLF�FRQFHSWV�RI�D� IHZ�QXPHULFDO�PHWKRGV

DQG� JLYH� SURFHGXUHV� IRU� VROYLQJ� QXPHULFDOO\� GLIIHUHQW� NLQGV� RI� SUREOHPV� RFFXUULQJ� LQ
HQJLQHHULQJ�DQG�WHFKQRORJ\

81,7�, 62/87,21�2)�(48$7,216�$1'�(,*(19$/8(�352%/(06 ����
6ROXWLRQ� RI� DOJHEUDLF� DQG� WUDQVFHQGHQWDO� HTXDWLRQV � )L[HG� SRLQW� LWHUDWLRQ� PHWKRG ± 1HZWRQ
5DSKVRQ�PHWKRG� 6ROXWLRQ�RI�OLQHDU�V\VWHP�RI�HTXDWLRQV � *DXVV�HOLPLQDWLRQ�PHWKRG ± 3LYRWLQJ �
*DXVV�-RUGDQ�PHWKRG ± ,WHUDWLYH�PHWKRGV�RI�*DXVV�-DFREL DQG�*DXVV�6HLGHO � 0DWUL[�,QYHUVLRQ�E\
*DXVV�-RUGDQ�PHWKRG � (LJHQ�YDOXHV RI�D�PDWUL[�E\�3RZHU�PHWKRG�

81,7�,, ,17(532/$7,21��$1'��$3352;,0$7,21 ���
,QWHUSRODWLRQ� ZLWK� XQHTXDO� LQWHUYDOV � /DJUDQJH¶V� LQWHUSRODWLRQ ± 1HZWRQ¶V� GLYLGHG� GLIIHUHQFH
LQWHUSRODWLRQ ± &XELF�6SOLQHV � ,QWHUSRODWLRQ�ZLWK�HTXDO�LQWHUYDOV � 1HZWRQ¶V�IRUZDUG�DQG�EDFNZDUG
GLIIHUHQFH�IRUPXODH�

81,7�,,, 180(5,&$/��',))(5(17,$7,21��$1'��,17(*5$7,21�������������������������������������
$SSUR[LPDWLRQ� RI� GHULYDWLYHV� XVLQJ� LQWHUSRODWLRQ� SRO\QRPLDOV � 1XPHULFDO� LQWHJUDWLRQ� XVLQJ
7UDSH]RLGDO�� 6LPSVRQ¶V� ���� UXOH ± 5RPEHUJ¶V� PHWKRG � 7ZR� SRLQW� DQG� WKUHH� SRLQW� *DXVVLDQ
TXDGUDWXUH�IRUPXODH ± (YDOXDWLRQ�RI�GRXEOH�LQWHJUDOV�E\�7UDSH]RLGDO�DQG�6LPSVRQ¶V�����UXOHV�

81,7�,9 ,1,7,$/��9$/8(��352%/(06��)25��25',1$5<��',))(5(17,$/
(48$7,216�����������������������������������������������������������������������������������������������������������

6LQJOH�6WHS�PHWKRGV � 7D\ORU¶V�VHULHV�PHWKRG � (XOHU¶V�PHWKRG � 0RGLILHG�(XOHU¶V�PHWKRG � )RXUWK
RUGHU� 5XQJH�.XWWD� PHWKRG� IRU� VROYLQJ� ILUVW� RUGHU� HTXDWLRQV � 0XOWL� VWHS� PHWKRGV � 0LOQH¶V� DQG
$GDPV�%DVK�IRUWK SUHGLFWRU�FRUUHFWRU�PHWKRGV�IRU�VROYLQJ�ILUVW�RUGHU�HTXDWLRQV�



��

81,7�9 %281'$5<�9$/8( 352%/(06�,1�25',1$5<�$1'�3$57,$/ ',))(5(17,$/
(48$7,216 ���

)LQLWH�GLIIHUHQFH�PHWKRGV�IRU�VROYLQJ�WZR�SRLQW�OLQHDU�ERXQGDU\�YDOXH�SUREOHPV � )LQLWH�GLIIHUHQFH
WHFKQLTXHV�IRU�WKH�VROXWLRQ�RI�WZR�GLPHQVLRQDO�/DSODFH¶V�DQG�3RLVVRQ¶V�HTXDWLRQV�RQ�UHFWDQJXODU
GRPDLQ ± 2QH�GLPHQVLRQDO�KHDW�IORZ�HTXDWLRQ�E\�H[SOLFLW�DQG�LPSOLFLW��&UDQN�1LFKROVRQ��PHWKRGV ±
2QH�GLPHQVLRQDO�ZDYH�HTXDWLRQ�E\�H[SOLFLW�PHWKRG�

727$/��/����7���������3(5,2'6

287&20(6�
� 7KH�VWXGHQWV�ZLOO�KDYH�D�FOHDU�SHUFHSWLRQ�RI�WKH�SRZHU�RI�QXPHULFDO�WHFKQLTXHV��LGHDV�DQG

ZRXOG�EH�DEOH�WR�GHPRQVWUDWH�WKH�DSSOLFDWLRQV�RI�WKHVH�WHFKQLTXHV�WR�SUREOHPV�GUDZQ�IURP
LQGXVWU\��PDQDJHPHQW�DQG�RWKHU�HQJLQHHULQJ�ILHOGV�

7(;7%22.6�
�� *UHZDO��%�6�� DQG�*UHZDO��-�6���1XPHULFDO�PHWKRGV�LQ�(QJLQHHULQJ�DQG�6FLHQFH���.KDQQD

3XEOLVKHUV���WK (GLWLRQ� 1HZ�'HOKL� �����
�� *HUDOG��&��)���DQG� �:KHDWOH\��3��2��� �$SSOLHG� �1XPHULFDO� �$QDO\VLV���3HDUVRQ�(GXFDWLRQ�

$VLD���WK (GLWLRQ� 1HZ�'HOKL� �����

5()(5(1&(6�
�� &KDSUD�� 6�&��� DQG� &DQDOH�5�3��� �1XPHULFDO� 0HWKRGV� IRU� (QJLQHHUV� 7DWD� 0F*UDZ +LOO�

�WK (GLWLRQ� 1HZ�'HOKL� �����
�� %ULDQ� %UDGLH�� �$� IULHQGO\� LQWURGXFWLRQ� WR� 1XPHULFDO� DQDO\VLV��� 3HDUVRQ� (GXFDWLRQ�� $VLD�

1HZ�'HOKL�������
�� 6DQNDUD�5DR��.��� �1XPHULFDO PHWKRGV IRU�6FLHQWLVWV DQG (QJLQHHUV�� 3UHQWLFH +DOO RI

,QGLD 3ULYDWH� �UG (GLWLRQ� 1HZ�'HOKL� �����

&(���� &216758&7,21�0$7(5,$/6 / 7�3 &
� �����

2%-(&7,9(6�
� 7R�LQWURGXFH�VWXGHQWV�WR�YDULRXV�PDWHULDOV�FRPPRQO\�XVHG�LQ�FLYLO�HQJLQHHULQJ�FRQVWUXFWLRQ

DQG�WKHLU�SURSHUWLHV�

81,7�, 6721(6 ± %5,&.6 ± &21&5(7(�%/2&.6 �
6WRQH DV EXLOGLQJ PDWHULDO ± &ULWHULD IRU VHOHFWLRQ ± 7HVWV RQ VWRQHV ± 'HWHULRUDWLRQ DQG
3UHVHUYDWLRQ� RI VWRQH ZRUN ± %ULFNV ± &ODVVLILFDWLRQ ± 0DQXIDFWXULQJ� RI FOD\ EULFNV ± 7HVWV RQ
EULFNV ± &RPSUHVVLYH 6WUHQJWK ± :DWHU $EVRUSWLRQ ± (IIORUHVFHQFH ± %ULFNV� IRU� VSHFLDO XVH ±
5HIUDFWRU\ EULFNV ± &HPHQW� &RQFUHWH EORFNV ± /LJKW ZHLJKW FRQFUHWH EORFNV�

81,7�,, /,0( ± &(0(17 ± $**5(*$7(6 ± 0257$5 �
/LPH ± 3UHSDUDWLRQ RI OLPH PRUWDU ± &HPHQW ± ,QJUHGLHQWV ± 0DQXIDFWXULQJ SURFHVV ± 7\SHV�DQG
*UDGHV ± 3URSHUWLHV RI FHPHQW DQG &HPHQW PRUWDU ± +\GUDWLRQ ± &RPSUHVVLYH VWUHQJWK ± 7HQVLOH
VWUHQJWK ± )LQHQHVV± 6RXQGQHVV DQG FRQVLVWHQF\ ± 6HWWLQJ WLPH ± ,QGXVWULDO E\SURGXFWV ± )O\ DVK ±
$JJUHJDWHV ± 1DWXUDO VWRQH DJJUHJDWHV ± &UXVKLQJ VWUHQJWK ± ,PSDFW VWUHQJWK ± )ODNLQHVV�,QGH[
± (ORQJDWLRQ�,QGH[ ± $EUDVLRQ�5HVLVWDQFH ± *UDGLQJ ± 6DQG�%XONLQJ�

81,7�,,, &21&5(7( �
&RQFUHWH ± ,QJUHGLHQWV ± 0DQXIDFWXULQJ�3URFHVV ± %DWFKLQJ�SODQWV ± 50& ± 3URSHUWLHV�RI� IUHVK
FRQFUHWH ± 6OXPS ± )ORZ DQG FRPSDFWLRQ )DFWRU ± 3URSHUWLHV RI KDUGHQHG FRQFUHWH ±
&RPSUHVVLYH� 7HQVLOH DQG VKHDU VWUHQJWK ± 0RGXOXV RI UXSWXUH ± 7HVWV ± 0L[ VSHFLILFDWLRQ ± 0L[
SURSRUWLRQLQJ ± %,6 PHWKRG ± +LJK 6WUHQJWK &RQFUHWH DQG +3& ± 6HOI FRPSDFWLQJ�&RQFUHWH ±
2WKHU�W\SHV�RI�&RQFUHWH ± 'XUDELOLW\�RI�&RQFUHWH�



��

81,7�,9 7,0%(5 $1'�27+(5�0$7(5,$/6 �
7LPEHU ± 0DUNHW IRUPV ± ,QGXVWULDO WLPEHU± 3O\ZRRG ± 9HQHHU ± 7KHUPDFROH ± 3DQHOV�RI ODPLQDWHV ±
6WHHO ± $OXPLQXP DQG 2WKHU 0HWDOOLF 0DWHULDOV ± &RPSRVLWLRQ ± $OXPLQLXP�FRPSRVLWH�SDQHO ±
8VHV ± 0DUNHW�IRUPV ± 0HFKDQLFDO�WUHDWPHQW ± 3DLQWV ± 9DUQLVKHV ± 'LVWHPSHUV ± %LWXPHQV�

81,7�9 02'(51�0$7(5,$/6 �
*ODVV ± &HUDPLFV ± 6HDODQWV� IRU� MRLQWV ± )LEUH� JODVV� UHLQIRUFHG� SODVWLF ± &OD\� SURGXFWV ±
5HIUDFWRULHV ± &RPSRVLWH PDWHULDOV ± 7\SHV ± $SSOLFDWLRQV RI ODPLQDU FRPSRVLWHV ± )LEUH�WH[WLOHV
± *HRPHPEUDQHV�DQG�*HRWH[WLOHV�IRU�HDUWK�UHLQIRUFHPHQW�

727$/�����3(5,2'6

287&20(6�

2Q�FRPSOHWLRQ�RI�WKLV�FRXUVH�WKH�VWXGHQWV�ZLOO�EH�DEOH�WR
� FRPSDUH�WKH�SURSHUWLHV�RI�PRVW�FRPPRQ�DQG�DGYDQFHG�EXLOGLQJ�PDWHULDOV�
� XQGHUVWDQG�WKH�W\SLFDO�DQG�SRWHQWLDO�DSSOLFDWLRQV�RI�WKHVH�PDWHULDOV
� XQGHUVWDQG�WKH�UHODWLRQVKLS�EHWZHHQ�PDWHULDO�SURSHUWLHV�DQG�VWUXFWXUDO�IRUP
� XQGHUVWDQG�WKH�LPSRUWDQFH�RI�H[SHULPHQWDO�YHULILFDWLRQ�RI�PDWHULDO�SURSHUWLHV�

7(;7�%22.6�
�� 9DUJKHVH�3�&� �%XLOGLQJ 0DWHULDOV�� 3+,�/HDUQLQJ 3YW��/WG� 1HZ�'HOKL�������
�����5DMSXW� 5�.�� �(QJLQHHULQJ�0DWHULDOV���6��&KDQG�DQG�&RPSDQ\�/WG��������
�� 6KHWW\�0�6�� �&RQFUHWH 7HFKQRORJ\� �7KHRU\� DQG� 3UDFWLFH���� 6�� &KDQG� DQG� &RPSDQ\

/WG�������
�����*DPEKLU�0�/�� �&RQFUHWH 7HFKQRORJ\�� �UG (GLWLRQ� 7DWD�0F*UDZ +LOO�(GXFDWLRQ������
�����'XJJDO�6�.�� �%XLOGLQJ�0DWHULDOV�� �WK (GLWLRQ��1HZ $JH�,QWHUQDWLRQDO �������

5()(5(1&(6�
�����-DJDGLVK�.�6� �$OWHUQDWLYH�%XLOGLQJ�0DWHULDOV 7HFKQRORJ\���1HZ $JH�,QWHUQDWLRQDO�������
�� *DPEKLU��0�/��� 	�1HKD� -DPZDO��� �%XLOGLQJ�0DWHULDOV�� SURGXFWV�� SURSHUWLHV� DQG� V\VWHPV��

7DWD�0F*UDZ�+LOO�(GXFDWLRQV�3YW��/WG��1HZ�'HOKL�������
������,6��� ± ������,QGLDQ�6WDQGDUG�VSHFLILFDWLRQ�IRU�SODLQ�DQG�UHLQIRUFHG�FRQFUHWH������
������,6����±�������,QGLDQ�6WDQGDUG�VSHFLILFDWLRQ�IRU�UHDG\±PL[HG�FRQFUHWH������
��� � ,6���±����� ,QGLDQ 6WDQGDUG VSHFLILFDWLRQ IRU FRDUVH DQG ILQH DJJUHJDWH IURP QDWXUDO

6RXUFHV�IRU�FRQFUHWH������
�����,6����±������,QGLDQ�VWDQGDUG�VSHFLILFDWLRQ�IRU�VDQG�IRU�SODVWHU� ����

&(���� 675(1*7+�2)�0$7(5,$/6 /7�3�&
�������

2%-(&7,9(6�
� 7R�NQRZ� WKH�PHWKRG�RI� ILQGLQJ� VORSH�DQG�GHIOHFWLRQ�RI� EHDPV�DQG� WUXVVHV�XVLQJ�HQHUJ\

WKHRUHPV�DQG�WR�NQRZ�WKH�FRQFHSW�RI�DQDO\VLQJ�LQGHWHUPLQDWH�EHDP
� 7R�HVWLPDWH�WKH�ORDG�FDUU\LQJ�FDSDFLW\�RI�FROXPQV��VWUHVVHV�GXH�WR�XQV\PPHWULFDO�EHQGLQJ

DQG�YDULRXV�WKHRULHV IRU�IDLOXUH�RI�PDWHULDO�

81,7�, (1(5*<�35,1&,3/(6 �
6WUDLQ� HQHUJ\� DQG� VWUDLQ� HQHUJ\� GHQVLW\ ± VWUDLQ� HQHUJ\� GXH� WR� D[LDO� ORDG�� VKHDU�� IOH[XUH� DQG
WRUVLRQ ± &DVWLJOLDQR¶V WKHRUHPV ± 0D[ZHOO¶V� UHFLSURFDO� WKHRUHPV � 3ULQFLSOH RI� YLUWXDO� ZRUN ±
DSSOLFDWLRQ�RI�HQHUJ\� WKHRUHPV� IRU�FRPSXWLQJ�GHIOHFWLRQV� LQ�EHDPV�DQG� WUXVVHV � :LOOLRW�0RKU¶V
'LDJUDP�



��

81,7�,, ,1'(7(50,1$7(�%($06 �
&RQFHSW� RI� $QDO\VLV � 3URSSHG� FDQWLOHYHU� DQG� IL[HG� EHDPV�IL[HG� HQG�PRPHQWV� DQG� UHDFWLRQV ±
7KHRUHP�RI� WKUHH�PRPHQWV ± DQDO\VLV�RI�FRQWLQXRXV�EHDPV ± VKHDU� IRUFH�DQG�EHQGLQJ�PRPHQW
GLDJUDPV�

81,7�,,, &2/8016 $1'�&</,1'(5 �
(XOHU¶V�WKHRU\�RI�ORQJ�FROXPQV ± FULWLFDO�ORDGV�IRU�SULVPDWLF�FROXPQV�ZLWK�GLIIHUHQW�HQG�FRQGLWLRQV�
5DQNLQH�*RUGRQ�IRUPXOD�IRU�HFFHQWULFDOO\�ORDGHG�FROXPQV ± (FFHQWULFDOO\� ORDGHG�VKRUW�FROXPQV ±
PLGGOH�WKLUG�UXOH ± FRUH�VHFWLRQ ± 7KLFN�F\OLQGHUV ± &RPSRXQG�F\OLQGHUV�

81,7�,9 67$7(�2)�675(66�,1�7+5((�',0(16,216 �
'HWHUPLQDWLRQ�RI�SULQFLSDO�VWUHVVHV�DQG�SULQFLSDO�SODQHV ± 9ROXPHWULF�VWUDLQ ±7KHRULHV�RI�IDLOXUH ±
3ULQFLSDO�VWUHVV � 3ULQFLSDO�VWUDLQ ± VKHDU�VWUHVV ± 6WUDLQ�HQHUJ\�DQG�GLVWRUWLRQ�HQHUJ\� WKHRULHV ±
DSSOLFDWLRQ�LQ�DQDO\VLV RI�VWUHVV��ORDG�FDUU\LQJ�FDSDFLW\�

81,7�9 $'9$1&('�723,&6�,1�%(1',1*�2)�%($06 �
8QV\PPHWULFDO� EHQGLQJ�RI� EHDPV�RI� V\PPHWULFDO� DQG� XQV\PPHWULFDO� VHFWLRQV ± 6KHDU�&HQWUH �
FXUYHG�EHDPV ± :LQNOHU�%DFK�IRUPXOD�

727$/��/����7���������3(5,2'6

287&20(6�
� VWXGHQWV� ZLOO� KDYH� WKURXJK� NQRZOHGJH� LQ� DQDO\VLV� RI� LQGHWHUPLQDWH� EHDPV� DQG� XVH� RI

HQHUJ\�PHWKRG IRU�HVWLPDWLQJ�WKH�VORSH�DQG�GHIOHFWLRQV�RI�EHDPV�DQG�WUXVVHV�
� WKH\� ZLOO� EH� LQ� D� SRVLWLRQ� WR DVVHVV WKH� EHKDYLRXU� RI� FROXPQV�� EHDPV� DQG� IDLOXUH� RI

PDWHULDOV�

7(;7�%22.6�
�� 5DMSXW�5�.� �6WUHQJWK�RI�0DWHULDOV �0HFKDQLFV�RI�6ROLGV����6�&KDQG 	 FRPSDQ\�/WG���1HZ

'HOKL��������
�� (JRU�3�3RSRY��³(QJLQHHULQJ�0HFKDQLFV�RI�6ROLGV´���QG HGLWLRQ��3+,�/HDUQLQJ�3YW� /WG����1HZ

'HOKL������

5()(5(1&(6�
�� .D]LPL�6�0�$��³6ROLG�0HFKDQLFV´��7DWD�0F*UDZ�+LOO�3XEOLVKLQJ�&R���1HZ�'HOKL������
�� :LOOLDP�$��1DVK��³7KHRU\�DQG�3UREOHPV�RI�6WUHQJWK�RI�0DWHULDOV´��6FKDXP¶V�2XWOLQH�6HULHV�

7DWD 0F*UDZ�+LOO�3XEOLVKLQJ�FRPSDQ\� �����
�� 3XQPLD�%�&��7KHRU\�RI�6WUXFWXUHV� �6076��9RO��	,,��/D[PL 3XEOLVKLQJ 3YW�/WG� 1HZ�'HOKL

�����
�� 5DWWDQ�6�6�� �6WUHQJWK� RI� 0DWHULDOV�� 7DWD� 0F*UDZ� +LOO� (GXFDWLRQ� 3YW� /WG��� 1HZ� 'HOKL�

�����

&(���� $33/,('�+<'5$8/,&�(1*,1((5,1* / 7�3 &
� � ���

2%-(&7,9(6�
� 7R� LQWURGXFH� WKH� VWXGHQWV� WR� YDULRXV� K\GUDXOLF� HQJLQHHULQJ� SUREOHPV� OLNH� RSHQ� FKDQQHO

IORZV�DQG�K\GUDXOLF�PDFKLQHV� $W�WKH�FRPSOHWLRQ�RI�WKH�FRXUVH��WKH�VWXGHQW�VKRXOG�EH�DEOH
WR�UHODWH�WKH�WKHRU\�DQG�SUDFWLFH�RI�SUREOHPV�LQ�K\GUDXOLF�HQJLQHHULQJ�

81,7�, 81,)250�)/2: �
'HILQLWLRQ DQG GLIIHUHQFHV EHWZHHQ SLSH IORZ DQG RSHQ FKDQQHO IORZ � 7\SHV RI )ORZ � 3URSHUWLHV�RI
RSHQ FKDQQHO � )XQGDPHQWDO� HTXDWLRQV � 9HORFLW\� GLVWULEXWLRQ LQ� RSHQ FKDQQHO � 6WHDG\� XQLIRUP
IORZ� &KH]\ HTXDWLRQ� 0DQQLQJ HTXDWLRQ � %HVW�K\GUDXOLF VHFWLRQV IRU XQLIRUP IORZ � &RPSXWDWLRQ
LQ�8QLIRUP�)ORZ � 6SHFLILF�HQHUJ\�DQG�VSHFLILF�IRUFH � &ULWLFDO�GHSWK�DQG�YHORFLW\�

81,7�,, *5$'8$//< 9$5,('�)/2: �
'\QDPLF� HTXDWLRQV� RI� JUDGXDOO\� YDULHG� DQG� VSDWLDOO\� YDULHG� IORZV � :DWHU� VXUIDFH� IORZ� SURILOH
FODVVLILFDWLRQV� +\GUDXOLF 6ORSH� +\GUDXOLF &XUYH � 3URILOH GHWHUPLQDWLRQ E\ 1XPHULFDO PHWKRG�
'LUHFW�VWHS�PHWKRG�DQG�6WDQGDUG�VWHS�PHWKRG��*UDSKLFDO�PHWKRG � $SSOLFDWLRQV�



��

81,7�,,, 5$3,'/< 9$5,('�)/2: �
$SSOLFDWLRQ�RI�WKH�HQHUJ\�HTXDWLRQ�IRU 59) � &ULWLFDO�GHSWK�DQG�YHORFLW\ � &ULWLFDO��6XE�FULWLFDO�DQG
6XSHU�FULWLFDO IORZ � $SSOLFDWLRQ RI WKH PRPHQWXP HTXDWLRQ IRU 59) � +\GUDXOLF MXPSV � 7\SHV �
(QHUJ\�GLVVLSDWLRQ � 6XUJHV�DQG�VXUJH�WKURXJK�FKDQQHO�WUDQVLWLRQV�

81,7�,9 785%,1(6 �
,PSDFW�RI�-HW�RQ�YDQHV � 7XUELQHV � &ODVVLILFDWLRQ � 5HDFWLRQ�WXUELQHV � )UDQFLV�WXUELQH��5DGLDO�IORZ
WXUELQHV��GUDIW�WXEH�DQG�FDYLWDWLRQ � 3URSHOOHU�DQG�.DSODQ�WXUELQHV � ,PSXOVH�WXUELQH � 3HUIRUPDQFH
RI�WXUELQH � 6SHFLILF�VSHHG � 5XQDZD\�VSHHG � 6LPLODULW\�ODZV�

81,7�9 38036 �
&HQWULIXJDO�SXPSV � 0LQLPXP�VSHHG�WR VWDUW�WKH�SXPS � 136+ � &DYLWDWLRQV�LQ�SXPSV � 2SHUDWLQJ
FKDUDFWHULVWLFV � 0XOWLVWDJH� SXPSV � 5HFLSURFDWLQJ� SXPSV � 1HJDWLYH� VOLS � )ORZ� VHSDUDWLRQ
FRQGLWLRQV � $LU YHVVHOV� LQGLFDWRU GLDJUDPV DQG LWV YDULDWLRQV � 6DYLQJV LQ ZRUN� GRQH � 5RWDU\
SXPSV��*HDU SXPS�

727$/��/����7���������3(5,2'6
287&20(6�

� 7KH� VWXGHQWV� ZLOO� EH� DEOH WR DSSO\� WKHLU� NQRZOHGJH RI IOXLG� PHFKDQLFV� LQ� DGGUHVVLQJ
SUREOHPV�LQ�RSHQ�FKDQQHOV�

� 7KH\�ZLOO SRVVHVV WKH VNLOOV�WR�VROYH�SUREOHPV�LQ�XQLIRUP��JUDGXDOO\�DQG�UDSLGO\�YDULHG�IORZV
LQ VWHDG\�VWDWH�FRQGLWLRQV�

� 7KH\�ZLOO KDYH NQRZOHGJH�LQ�K\GUDXOLF�PDFKLQHULHV��SXPSV�DQG�WXUELQHV��

7(;7%22.6�
�����-DLQ� $�.�� �)OXLG�0HFKDQLFV���.KDQQD�3XEOLVKHUV��'HOKL�������
�� 0RGL 3�1� DQG 6HWK 6�0�� �+\GUDXOLFV DQG )OXLG 0HFKDQLFV�� 6WDQGDUG %RRN +RXVH�

1HZ'HOKL�������
�����6XEUDPDQ\D�.�� �)ORZ�LQ�RSHQ�FKDQQHOV�� 7DWD�0F*UDZ�+LOO��1HZ�'HOKL�������

5()(5(1&(6�
�� 9HQ 7H�&KRZ� �2SHQ�&KDQQHO�+\GUDXOLFV���0F*UDZ�+LOO� 1HZ <RUN�������
�� 5DMHVK 6ULYDVWDYD� �)ORZ WKURXJK RSHQ FKDQQHOV�� 2[IRUG 8QLYHUVLW\ 3UHVV� 1HZ 'HOKL�

�����
�����%DQVDO� �)OXLG 0HFKDQLFV DQG +\GUDXOLF 0DFKLQHV�� /D[PL 3XEOLFDWLRQV� 1HZ 'HOKL� �����
�� 0D\V /� :�� �:DWHU 5HVRXUFHV (QJLQHHULQJ�� -RKQ :LOH\ DQG 6RQV �:6(�� 1HZ <RUN� ����

&(���� 6859(<,1* ,, / 7�3 &
����� �

2%-(&7,9(6�
� 7KLV VXEMHFW GHDOV ZLWK JHRGHWLF PHDVXUHPHQWV DQG &RQWURO 6XUYH\ PHWKRGRORJ\ DQG

LWV�DGMXVWPHQWV� 7KH�VWXGHQW�LV�DOVR�H[SRVHG�WR�WKH�0RGHUQ�6XUYH\LQJ�

81,7�, &21752/ 6859(<,1* �
+RUL]RQWDO DQG YHUWLFDO FRQWURO ± 0HWKRGV ± VSHFLILFDWLRQV ± WULDQJXODWLRQ� EDVHOLQH ± LQVWUXPHQWV�DQG
DFFHVVRULHV ± FRUUHFWLRQV ± VDWHOOLWH VWDWLRQV ± UHGXFWLRQ WR FHQWUH� WULJRQRPHWULFDO OHYHOOLQJ ± VLQJOH
DQG�UHFLSURFDO�REVHUYDWLRQV ± WUDYHUVLQJ ± *DOH¶V�WDEOH�

81,7�,, 6859(< $'-8670(17 �
(UURUV 6RXUFHV� SUHFDXWLRQV DQG FRUUHFWLRQV ± FODVVLILFDWLRQ RI HUURUV ± WUXH DQG PRVW SUREDEOH
YDOXHV� ZHLJKHG� REVHUYDWLRQV ± PHWKRG� RI� HTXDO� VKLIWV ±SULQFLSOH� RI� OHDVW� VTXDUHV ��� QRUPDO
HTXDWLRQ ± FRUUHODWHV� OHYHO�QHWV� DGMXVWPHQW�RI�VLPSOH�WULDQJXODWLRQ�QHWZRUNV�

81,7�,,, 727$/ 67$7,21�6859(<,1* �
%DVLF 3ULQFLSOH ± &ODVVLILFDWLRQV �(OHFWUR�RSWLFDO V\VWHP� 0HDVXULQJ SULQFLSOH� :RUNLQJ
SULQFLSOH� 6RXUFHV RI (UURU� ,QIUDUHG DQG /DVHU 7RWDO 6WDWLRQ LQVWUXPHQWV� 0LFURZDYH V\VWHP�



��

0HDVXULQJ SULQFLSOH� ZRUNLQJ SULQFLSOH� 6RXUFHV RI (UURU� 0LFURZDYH 7RWDO 6WDWLRQ LQVWUXPHQWV�
&RPSDULV� RQ� EHWZHHQ� (OHFWUR�RSWLFDO� DQG� 0LFURZDYH� V\VWHP�� &DUH� DQG� PDLQWHQDQFH� RI 7RWDO
6WDWLRQ�LQVWUXPHQWV��0RGHUQ�SRVLWLRQLQJ�V\VWHPV ± 7UDYHUVLQJ�DQG 7ULODWHUDWLRQ�

81,7�,9 *36�6859(<,1* �
%DVLF &RQFHSWV � 'LIIHUHQW VHJPHQWV � VSDFH� FRQWURO DQG XVHU VHJPHQWV � VDWHOOLWH FRQILJXUDWLRQ �
VLJQDO VWUXFWXUH � 2UELW GHWHUPLQDWLRQ DQG UHSUHVHQWDWLRQ � $QWL 6SRRILQJ DQG 6HOHFWLYH $YDLODELOLW\
� 7DVN RI FRQWURO VHJPHQW ± +DQG +HOG DQG *HRGHWLF UHFHLYHUV ±GDWD SURFHVVLQJ � 7UDYHUVLQJ�DQG
WULDQJXODWLRQ�

81,7�9 $'9$1&('�723,&6�,1�6859(<,1* �
5RXWH 6XUYH\LQJ � 5HFRQQDLVVDQFH � 5RXWH VXUYH\V IRU KLJKZD\V� UDLOZD\V DQG ZDWHUZD\V �
6LPSOH FXUYHV ± &RPSRXQG DQG UHYHUVH FXUYHV � 6HWWLQJ RXW 0HWKRGV ± 7UDQVLWLRQ FXUYHV �
)XQFWLRQV�DQG�UHTXLUHPHQWV � 6HWWLQJ�RXW�E\�RIIVHWV�DQG�DQJOHV � 9HUWLFDO�FXUYHV � 6LJKW�GLVWDQFHV�
K\GURJUDSKLF VXUYH\LQJ ± 7LGHV � 06/ � 6RXQGLQJ PHWKRGV � 7KUHH�SRLQW SUREOHP � 6WUHQJWK RI IL[
� 6H[WDQWV DQG VWDWLRQ SRLQWHU� $VWURQRPLFDO 6XUYH\LQJ ± ILHOG REVHUYDWLRQV�DQG GHWHUPLQDWLRQ��RI
$]LPXWK E\ DOWLWXGH DQG KRXU DQJOH� � PHWKRGV ± IXQGDPHQWDOV� � RI� 3KRWRJUDPPHWU\� DQG
5HPRWH�6HQVLQJ

727$/�����3(5,2'6
287&20(6�
2Q�FRPSOHWLRQ�RI�WKLV�FRXUVH�VWXGHQWV�VKDOO�EH�DEOH�WR

� 8QGHUVWDQG�WKH�DGYDQWDJHV�RI�HOHFWURQLF�VXUYH\LQJ�RYHU�FRQYHQWLRQDO�VXUYH\LQJ�PHWKRGV
� 8QGHUVWDQG� WKH� ZRUNLQJ� SULQFLSOH� RI� *36�� LWV� FRPSRQHQWV�� VLJQDO� VWUXFWXUH�� DQG� HUURU

VRXUFHV
� 8QGHUVWDQG�YDULRXV�*36�VXUYH\LQJ�PHWKRGV�DQG�SURFHVVLQJ�WHFKQLTXHV�XVHG�LQ�*36
� REVHUYDWLRQV

7(;7%22.6�
��� -DPHV 0� $QGHUVRQ DQG (GZDUG 0� 0LNKDLO� �6XUYH\LQJ� 7KHRU\ DQG 3UDFWLFH��

�WK (GLWLRQ��0F*UDZ�+LOO� �����
�����%DQQLVWHU�DQG�6��5D\PRQG� �6XUYH\LQJ�� �WK (GLWLRQ��/RQJPDQ������
�����/DXULOD��6�+� �(OHFWURQLF�6XUYH\LQJ�LQ�3UDFWLFH���-RKQ�:LOH\�DQG�6RQV�,QF������

5()(5(1&(6�
�� $OIUHG�/HLFN���*36�VDWHOOLWH�VXUYH\LQJ�� -RKQ�:LOH\�	�6RQV�,QF����UG (GLWLRQ�������
�� *XRFKHQJ ;X� � *36 7KHRU\� $OJRULWKPV DQG $SSOLFDWLRQV���6SULQJHU � %HUOLQ� �����
�� 6DWKHHVK *RSL� UDVDWKLVKNXPDU� 1��PDGKX� ³$GYDQFHG 6XUYH\LQJ� 7RWDO 6WDWLRQ *36�DQG

5HPRWH�6HQVLQJ��3HDUVRQ�HGXFDWLRQ�������

&(���� 62,/�0(&+$1,&6 /�7�3�&
� �����

2%-(&7,9(6�
� 7R�LPSDUW�NQRZOHGJH�RQ�EHKDYLRU�DQG�WKH�SHUIRUPDQFH�RI�VDWXUDWHG�VRLO��$W�WKH�HQG�RI�WKLV

FRXUVH� VWXGHQW� DWWDLQV� DGHTXDWH� NQRZOHGJH� LQ� DVVHVVLQJ� ERWK� SK\VLFDO� DQG� HQJLQHHULQJ
EHKDYLRXU� RI� VRLOV�� PHFKDQLVP� RI� VWUHVV� WUDQVIHU� LQ� WZR�SKDVH� V\VWHPV� DQG� VWDELOLW\
DQDO\VLV�RI�VORSHV�

81,7�, 62,/�&/$66,),&$7,21�$1'�&203$&7,21 �
1DWXUH�RI�VRLO ± SKDVH�UHODWLRQVKLSV ± 6RLO�GHVFULSWLRQ�DQG�FODVVLILFDWLRQ�IRU�HQJLQHHULQJ�SXUSRVHV�
WKHLU� VLJQLILFDQFH ± ,QGH[� SURSHUWLHV� RI� VRLOV � %,6� &ODVVLILFDWLRQ� V\VWHP ± 6RLO� FRPSDFWLRQ ±
7KHRU\��FRPSDULVRQ�RI�ODERUDWRU\�DQG�ILHOG�FRPSDFWLRQ�PHWKRGV ± )DFWRUV�LQIOXHQFLQJ�FRPSDFWLRQ
EHKDYLRXU�RI�VRLOV�

81,7�,, 62,/�:$7(5�$1'�:$7(5�)/2: �
6RLO� ZDWHU ± VWDWLF� SUHVVXUH� LQ� ZDWHU � (IIHFWLYH� VWUHVV� FRQFHSWV� LQ� VRLOV ± FDSLOODU\� VWUHVV ±
3HUPHDELOLW\� PHDVXUHPHQW� LQ� WKH� ODERUDWRU\� DQG� ILHOG� SXPSLQJ� LQ� SXPSLQJ� RXW� WHVWV ± IDFWRUV
LQIOXHQFLQJ�SHUPHDELOLW\�RI�VRLOV ± 6HHSDJH ± LQWURGXFWLRQ�WR�IORZ�QHWV ± 6LPSOH�SUREOHPV���VKHHW
SLOH�DQG ZHLU��



��

81,7�,,, 675(66�',675,%87,21�$1'�6(77/(0(17 �
6WUHVV� GLVWULEXWLRQ � VRLO� PHGLD ± %RXVVLQHVT� WKHRU\ � 8VH� RI� 1HZPDUNV� LQIOXHQFH� FKDUW ±
&RPSRQHQWV� RI� VHWWOHPHQW ±± LPPHGLDWH� DQG� FRQVROLGDWLRQ� VHWWOHPHQW ± 7HU]DJKL¶V
RQHGLPHQVLRQDO�FRQVROLGDWLRQ�WKHRU\ ± FRPSXWDWLRQ�RI�UDWH�RI�VHWWOHPHQW� � ¥W�DQG�ORJ�W�PHWKRGV±
H�ORJ�S�UHODWLRQVKLS � )DFWRUV�LQIOXHQFLQJ�FRPSUHVVLRQ�EHKDYLRXU�RI�VRLOV�

81,7�,9 6+($5�675(1*7+ �
6KHDU� VWUHQJWK� RI� FRKHVLYH� DQG� FRKHVLRQOHVV� VRLOV ± 0RKU ± &RXORPE� IDLOXUH WKHRU\ ±
0HDVXUHPHQW�RI�VKHDU�VWUHQJWK��GLUHFW�VKHDU ± 7ULD[LDO�FRPSUHVVLRQ��8&&�DQG�9DQH�VKHDU�WHVWV ±
3RUH�SUHVVXUH�SDUDPHWHUV ± F\FOLF�PRELOLW\ ± /LTXHIDFWLRQ�

81,7�9 6/23(�67$%,/,7< �
6ORSH� IDLOXUH� PHFKDQLVPV ± 7\SHV � LQILQLWH� VORSHV ± ILQLWH� VORSHV ± 7RWDO� VWUHVV� DQDO\VLV� IRU
VDWXUDWHG� FOD\ ± )HOOHQLXV� PHWKRG � )ULFWLRQ� FLUFOH� PHWKRG ± 8VH� RI� VWDELOLW\� QXPEHU � VORSH
SURWHFWLRQ�PHDVXUHV�

727$/�����3(5,2'6
287&20(6�

� 6WXGHQWV�KDYH�WKH�DELOLW\�WR�GHWHUPLQH�,QGH[�SURSHUWLHV�DQG�FODVVLI\�WKH�VRLO� 7KH\�FDQ�DOVR
NQRZ�WR�GHWHUPLQH�HQJLQHHULQJ�SURSHUWLHV�WKURXJK�VWDQGDUG�WHVWV�DQG�HPSLULFDO�FRUUHFWLRQ
ZLWK�LQGH[�SURSHUWLHV�

7(;7%22.6�
�� 0XUWK\��9�1�6���³6RLO�0HFKDQLFV�DQG�)RXQGDWLRQ�(QJLQHHULQJ´��&%6�3XEOLVKHUV 'LVWULEXWLRQ

/WG���1HZ�'HOKL������
�� *RSDO�5DQMDQ�DQG�5DR�$�6�5��³%DVLF�DQG�$SSOLHG�VRLO�PHFKDQLFV´��:LOH\�(DVWHUQ�/WG�1HZ

'HOKL��,QGLD�� �����
�� $URUD� .�5�� ³6RLO� 0HFKDQLFV� DQG� )RXQGDWLRQ� (QJLQHHULQJ´�� 6WDQGDUG� 3XEOLVKHUV� DQG

'LVWULEXWRUV��1HZ�'HOKL�������

5()(5(1&(6�
�����0F&DUWK\�'�)��³(VVHQWLDOV�RI�6RLO�0HFKDQLFV�DQG�)RXQGDWLRQV´��3UHQWLFH�+DOO�������
��� &RGXWR�� '�3� �*HRWHFKQLFDO� (QJLQHHULQJ ± 3ULQFLSOHV� DQG� 3UDFWLFHV��� 3UHQWLFH� +DOO� RI

,QGLD3YW�/WG� 1HZ�'HOKL�������
�� 'DV�� %�0� �3ULQFLSOHV� RI�*HRWHFKQLFDO� (QJLQHHULQJ´� 7KRPSVRQ %URRNV� �� &ROHV� /HDUQLQJ

6LQJDSRUH���WK (GLWLRQ�������
�� 3XQPLD��%�&� �6RLO�0HFKDQLFV�DQG�)RXQGDWLRQV´��/D[PL�3XEOLFDWLRQV�3YW��/WG�� 1HZ�'HOKL�

�����
�� 3DODQLNXPDU� 0��³6RLO�0HFKDQLFV´��3UHQWLFH�+DOO�RI�,QGLD�3YW��/WG� /HDQLQJ�3ULYDWH�/LPLWHG�

'HOKL�������
�� &UDLJ��5�)����6RLO�0HFKDQLFV�� ( 	�)1 6SRQ��/RQGRQ�DQG�1HZ�<RUN������
�� 3XUXVKRWKDPD�5DM��3���³6RLO�0HFKDQLFV�DQG�)RXQGDWLRQ�(QJLQHHULQJ´���QG (GLWLRQ��3HDUVRQ

(GXFDWLRQ������

&(���� 675(1*7+�2)�0$7(5,$/6�/$%25$725< /�7 3�&
� ��� �

2%-(&7,9(6�
� 7R H[SRVH� WKH� VWXGHQWV� WR� WKH� WHVWLQJ� RI� GLIIHUHQW� PDWHULDOV� XQGHU� WKH� DFWLRQ� RI� YDULRXV

IRUFHV�DQG�GHWHUPLQDWLRQ�RI�WKHLU�FKDUDFWHULVWLFV�H[SHULPHQWDOO\�
/,67�2)�(;3(5,0(176

�� 7HQVLRQ�WHVW�RQ�PLOG�VWHHO�URG
�����&RPSUHVVLRQ�WHVW�RQ�ZRRG
�����'RXEOH�VKHDU�WHVW�RQ�PHWDO
�� 7RUVLRQ�WHVW�RQ�PLOG�VWHHO�URG
�����,PSDFW�WHVW�RQ�PHWDO�VSHFLPHQ��,]RG�DQG�&KDUS\�
�����+DUGQHVV�WHVW�RQ�PHWDOV��5RFNZHOO�DQG�%ULQHOO�+DUGQHVV 7HVWV�



��

�� 'HIOHFWLRQ�WHVW RQ�PHWDO�EHDP
�� &RPSUHVVLRQ�WHVW�RQ�KHOLFDO�VSULQJ
�� 'HIOHFWLRQ�WHVW�RQ�FDUULDJH�VSULQJ
��� 7HVW RQ�&HPHQW

727$/� �� 3(5,2'6
287&20(6�

� 7KH� VWXGHQWV� ZLOO KDYH� WKH� UHTXLUHG NQRZOHGJH� LQ� WKH� DUHD� RI� WHVWLQJ� RI� PDWHULDOV� DQG
FRPSRQHQWV�RI�VWUXFWXUDO�HOHPHQWV�H[SHULPHQWDOO\�

5()(5(1&(6�
������6WUHQJWK�RI�0DWHULDOV�/DERUDWRU\�0DQXDO� $QQD�8QLYHUVLW\��&KHQQDL � ��������
� ,6���������� 6SHFLILFDWLRQ IRU FROG ZRUNHG VWHHO KLJK VWUHQJWK GHIRUPHG EDUV IRU

FRQFUHWH�UHLQIRUFHPHQW������

/,67�2) (48,30(17 )25�$�%$7&+�2)����678'(176

6O�
1R�

'HVFULSWLRQ�RI�(TXLSPHQW 4XDQWLW\

�� 870�RI�PLQLPXP�����N1 FDSDFLW\ �
�� 7RUVLRQ�WHVWLQJ�PDFKLQH�IRU�VWHHO�URGV �
�� ,]RG�LPSDFW�WHVWLQJ�PDFKLQH �
�� +DUGQHVV�WHVWLQJ�PDFKLQH

5RFNZHOO
9LFNHU¶V���������DQ\���
%ULQQHO

��HDFK

�� %HDP�GHIOHFWLRQ�WHVW�DSSDUDWXV �
�� ([WHQVRPHWHU �
�� &RPSUHVVRPHWHU �
�� 'LDO�JDXJHV )HZ
� /H�&KDWHOLHU¶V�DSSDUDWXV �
�� 9LFDW¶V�DSSDUDWXV �
�� 0RUWDU�FXEH�PRXOGV ��

&(���� +<'5$8/,&�(1*,1((5,1*�/$%25$725< / 7 3 &
� ��� �

2%-(&7,9(6�
� 6WXGHQWV VKRXOG EH DEOH WR YHULI\ WKH SULQFLSOHV VWXGLHG LQ WKHRU\ E\ SHUIRUPLQJ WKH

H[SHULPHQWV�LQ�ODE�

/,67�2)�(;3(5,0(176 ��

$� )ORZ�0HDVXUHPHQW
�� &DOLEUDWLRQ�RI�5RWRPHWHU
�� )ORZ�WKURXJK 9HQWXULPHWHU�2ULILFHPHWHU
�� )ORZ�WKURXJK�YDULDEOH�GXFW�DUHD � %HUQRXOOL¶V�([SHULPHQW
�� )ORZ�WKURXJK�2ULILFH��0RXWKSLHFH�DQG�1RWFKHV
%�
��

/RVVHV�LQ�3LSHV �
'HWHUPLQDWLRQ�RI�IULFWLRQ�FRHIILFLHQW�LQ�SLSHV

�� 'HWHUPLQDWLRQ�RI�ORVV�FRHIILFLHQWV�IRU�SLSH�ILWWLQJV
&�
��

3XPSV ��
&KDUDFWHULVWLFV�RI�&HQWULIXJDO�SXPSV

�� &KDUDFWHULVWLFV�RI�*HDU�SXPS
�� &KDUDFWHULVWLFV�RI�6XEPHUVLEOH�SXPS
��� &KDUDFWHULVWLFV�RI�5HFLSURFDWLQJ�SXPS



��

'�
���

7XUELQHV �
&KDUDFWHULVWLFV�RI�3HOWRQ�ZKHHO�WXUELQH

���
���

&KDUDFWHULVWLFV�RI�)UDQFLV�WXUELQH
&KDUDFWHULVWLFV�RI��.DSODQ�WXUELQH

(�
���

'HWHUPLQDWLRQ�RI�0HWDFHQWULF�KHLJKW�������������������������������������������������������������������������
'HWHUPLQDWLRQ�RI�0HWDFHQWULF�KHLJKW��'HPRQVWUDWLRQ�

727$/�����3(5,2'6
287&20(6�

� 7KH�VWXGHQWV�ZLOO EH�DEOH�WR PHDVXUH IORZ�LQ�SLSHV DQG�GHWHUPLQH�IULFWLRQDO�ORVVHV�
� 7KH�VWXGHQWV�ZLOO EH�DEOH�WR�GHYHORS�FKDUDFWHULVWLFV RI�SXPSV�DQG�WXUELQHV�

5()(5(1&(6�
����6DUEMLW 6LQJK��([SHULPHQWV LQ )OXLG 0HFKDQLFV�� 3UHQWLFH�+DOO�RI�,QGLD�3YW��/WG��/HDUQLQJ

3ULYDWH�/LPLWHG��'HOKL�������
�� �+\GUDXOLF�/DERUDWRU\�0DQXDO���&HQWUH�IRU :DWHU�5HVRXUFHV� $QQD 8QLYHUVLW\� �����
�� 0RGL 3�1� DQG 6HWK 6�0�� �+\GUDXOLFV DQG )OXLG 0HFKDQLFV�� 6WDQGDUG %RRN +RXVH�

1HZ 'HOKL�������
�� 6XEUDPDQ\D .� �)ORZ�LQ�RSHQ�FKDQQHOV�� 7DWD�0F*UDZ +LOO 3XEOLVKLQJ��&RPSDQ\� �����

/,67�2)�(48,30(17 )25�$�%$7&+�2)����678'(176

6O� 1R� 'HVFULSWLRQ�RI�(TXLSPHQW 4XDQWLW\

�� %HUQRXOOL¶V�WKHRUHP ± 9HULILFDWLRQ�$SSDUDWXV ��1R�
�� &DOFXODWLRQ�RI�0HWDFHQWULF�KHLJKW

ZDWHU�WDQN�6KLS�PRGHO�ZLWK�DFFHVVRULHV
��1R�

�� 0HDVXUHPHQW�RI�YHORFLW\
3LWRW�WXEH�DVVHPEO\

��1R�

�� )ORZ�PHDVXUHPHQW
RSHQ�FKDQQHO�IORZ
�L��&KDQQHO�ZLWK�SURYLVLRQ�IRU�IL[LQJ��QRWFKHV��UHFWDQJXODU��WULDQJXODU�	

WUDSH]RLGDO�IRUPV�
��8QLW

�LL��)OXPH�DVVHPEO\�ZLWK�SURYLVLRQV IRU�FRQGXFWLQJ�H[SHULPHQWV�RQ
+\GUDXOLF�MXPSV��JHQHUDWLRQ�RI��VXUJHV�HWF�

��8QLW

��
)ORZ�PHDVXUHPHQW�LQ�SLSHV
�L� 9HQWXULPHWHU�8�WXEH�PDQRPHWHU���IL[WXUHV�OLNH�9DOYHV��FROOHFWLQJ�WDQN ��8QLW
�LL� 2ULILFH�PHWHU��ZLWK�DOO�QHFHVVDU\� � � � � ILWWLQJV� LQ�SLSH� OLQHV�RI�GLIIHUHQW

GLDPHWHUV ��8QLW
�LLL� &DOLEUDWLRQ�RI�IORZ�WKURXJK�RULILFH��WDQN�ZLWK�3URYLVLRQV�IRU�IL[LQJ

RULILFHV�RI�GLIIHUHQW�VKDSHV��FROOHFWLQJ�WDQN
��8QLW

�LY� &DOLEUDWLRQ�RI�IORZ�WKURXJK�PRXWK�SLHFH7DQN�ZLWK�SURYLVLRQV�IRU�IL[LQJ
PRXWK�SLHFHV�9L]�H[WHUQDO�PRXWK SLHFHV�	�LQWHUQDO�PRXWK�SLHFH
%RUGD¶V�PRXWK�SLHFH

��8QLW

�� /RVVHV�LQ�3LSHV
0DMRU�ORVV ± )ULFWLRQ�ORVV

3LSH�OHQJWKV��PLQ���P��RI�GLIIHUHQW����GLDPHWHUV�ZLWK�9DOYHV��DQG
SUHVVXUH�UDSSLQJ�	�FROOHFWLQJ�WDQN

��8QLW

�� 0LQRU�/RVVHV
3LSH�OLQH�DVVHPEO\ ZLWK�SURYLVLRQV�IRU�KDYLQJ�6XGGHQ FRQWUDFWLRQV�LQ
GLDPHWHU��H[SDQVLRQV�%HQGV��HOERZ�ILWWLQJ��HWF� ��8QLW

�� 3XPSV
�L� &HQWULIXJDO�SXPS�DVVHPEO\�ZLWK�DFFHVVRULHV��VLQJOH�VWDJH� ��8QLW
�LL� &HQWULIXJDO�SXPS�DVVHPEO\�ZLWK�DFFHVVRULHV��PXOWL�VWDJH� ��8QLW

�LLL� 5HFLSURFDWLQJ�SXPS�DVVHPEO\�ZLWK�DFFHVVRULHV ��8QLW
�LY� 'HHS�ZHOO�SXPS�DVVHPEO\�VHW�ZLWK�DFFHVVRULHV ��8QLW



��

�� 7XUELQH
�L����������,PSXOVH�WXUELQH�DVVHPEO\�ZLWK�ILWWLQJV�	�DFFHVVRULHV ��8QLW
�LL� )UDQFLV�WXUELQH�DVVHPEO\�ZLWK�ILWWLQJV��	�DFFHVVRULHV ��8QLW
�LLL� .DSODQ�WXUELQH�DVVHPEO\�ZLWK�ILWWLQJV�	�DFFHVVRULHV ��8QLW

&(���� 6859(<�35$&7,&$/�,, /�7�3�&
� �����

2%-(&7,9(6�
� $W�WKH�HQG�RI�WKH�FRXUVH�WKH�VWXGHQW�ZLOO�SRVVHV�NQRZOHGJH�DERXW�6XUYH\�ILHOG�WHFKQLTXHV�

/,67�2)�(;3(5,0(176�

�� 6WXG\�RI�WKHRGROLWH
�� 0HDVXUHPHQW�RI�KRUL]RQWDO�DQJOHV�E\�UHLWHUDWLRQ�DQG�UHSHWLWLRQ�DQG�YHUWLFDO�DQJOHV
�� 7KHRGROLWH�VXUYH\�WUDYHUVH
�� +HLJKWV�DQG�GLVWDQFHV � 7ULDQJXODWLRQ � 6LQJOH�SODQH�PHWKRG�
�� 7DFKHRPHWU\ � 7DQJHQWLDO�V\VWHP � 6WDGLD�V\VWHP � 6XEWHQVH�V\VWHP�
�� 6HWWLQJ� RXW� ZRUNV � )RXQGDWLRQ� PDUNLQJ � 6LPSOH� FXUYH� �ULJKW�OHIW�KDQGHG� � 7UDQVLWLRQ

FXUYH�
�� )LHOG�REVHUYDWLRQ�IRU�DQG�&DOFXODWLRQ�RI�D]LPXWK
�� )LHOG�ZRUN�XVLQJ�7RWDO�6WDWLRQ�

727$/�����3(5,2'6
287&20(6�

� 6WXGHQWV�FRPSOHWLQJ�WKLV�FRXUVH�ZRXOG�KDYH�DFTXLUHG�SUDFWLFDO�NQRZOHGJH�RQ�KDQGOLQJ
VXUYH\� LQVWUXPHQWV� OLNH� 7KHRGROLWH�� 7DFKHRPHWHU\� DQG 7RWDO VWDWLRQ DQG� KDYH
DGHTXDWH� NQRZOHGJH� WR� FDUU\RXW 7ULDQJXODWLRQ DQG $VWURQRPLFDO VXUYH\LQJ� LQFOXGLQJ
JHQHUDO�ILHOG�PDUNLQJ�IRU�YDULRXV�HQJLQHHULQJ�SURMHFWV�DQG�FXUYHV�VHWWLQJ�

5()(5(1&(6�
�����-DPHV 0� $QGHUVRQ DQG (GZDUG 0� 0LNKDLO� 6XUYH\LQJ� 7KHRU\ DQG 3UDFWLFH� �WK (GLWLRQ�

0F*UDZ�+LOO� �����
����%DQQLVWHU�DQG�6��5D\PRQG���6XUYH\LQJ�� �WK (GLWLRQ��/RQJPDQ� �����
����5R\ 6�.����)XQGDPHQWDOV�RI�6XUYH\LQJ����QG (GLWLRQ��3UHQWLFH +DOO�RI�,QGLD� �����
����$URUD�.�5���6XUYH\LQJ 9RO�,�	�,,��6WDQGDUG�%RRN�KRXVH�� ��WK (GLWLRQ� ����

/,67�2)�(48,30(17 )25�$�%$7&+�2)����678'(176

6O�
1R�

'HVFULSWLRQ�RI�(TXLSPHQW 4XDQWLW\

�� 7RWDO�6WDWLRQ ��1RV
�� 7KHRGROLWHV $WOHDVW���IRU�HYHU\ � VWXGHQWV
�� 'XPS\�OHYHO $WOHDVW���IRU�HYHU\ � VWXGHQWV
�� 3ODQH WDEOH $WOHDVW���IRU�HYHU\ � VWXGHQWV
�� 3RFNHW�VWHUHRVFRSH �
�� 5DQJLQJ�URGV

��IRU�D�VHW�RI���VWXGHQWV

�� /HYHOOLQJ�VWDII
�� &URVV�VWDII
�� &KDLQV
��� 7DSHV
��� $UURZV
��� +DQG�KHOG�*36 ��1RV



��

&(���� 6758&785$/ $1$/<6,6�, /�7�3 &
����� �

2%-(&7,9(6�
� 7R� LQWURGXFH� WKH� VWXGHQWV� WR� EDVLF� WKHRU\� DQG� FRQFHSWV� RI� VWUXFWXUDO� DQDO\VLV� DQG� WKH

FODVVLFDO�PHWKRGV�IRU�WKH�DQDO\VLV�RI�EXLOGLQJV�

81,7�, ,1'(7(50,1$7(�)5$0(6 �
'HJUHH� RI� VWDWLF� DQG� NLQHPDWLF� LQGHWHUPLQDFLHV� IRU� SODQH� IUDPHV � DQDO\VLV� RI� LQGHWHUPLQDWH
SLQ�MRLQWHG� IUDPHV � ULJLG� IUDPHV� �'HJUHH� RI� VWDWLFDO� LQGHWHUPLQDF\� XS� WR� WZR� � (QHUJ\ DQG
FRQVLVWHQW�GHIRUPDWLRQ�PHWKRGV�

81,7�,, 029,1*�/2$'6�$1'�,1)/8(1&(�/,1(6 �
,QIOXHQFH�OLQHV�IRU�UHDFWLRQV�LQ�VWDWLFDOO\�GHWHUPLQDWH�VWUXFWXUHV ± LQIOXHQFH�OLQHV�IRU�PHPEHU�IRUFHV
LQ� SLQ�MRLQWHG� IUDPHV ± ,QIOXHQFH� OLQHV� IRU� VKHDU� IRUFH� DQG� EHQGLQJ�PRPHQW� LQ� EHDP�VHFWLRQV ±
&DOFXODWLRQ�RI�FULWLFDO�VWUHVV�UHVXOWDQWV�GXH�WR�FRQFHQWUDWHG�DQG�GLVWULEXWHG�PRYLQJ�ORDGV�
0XOOHU�%UHVODX¶V�SULQFLSOH ± ,QIOXHQFH�OLQHV�IRU�FRQWLQXRXV�EHDPV�DQG�VLQJOH�VWRUH\�ULJLG�IUDPHV ±
,QGLUHFW�PRGHO�DQDO\VLV�IRU�LQIOXHQFH�OLQHV�RI�LQGHWHUPLQDWH�VWUXFWXUHV ± %HJJV�GHIRUPHWHU

81,7�,,, $5&+(6 �
$UFKHV�DV�VWUXFWXUDO� IRUPV ± ([DPSOHV�RI�DUFK�VWUXFWXUHV ± 7\SHV�RI�DUFKHV ± $QDO\VLV�RI� WKUHH
KLQJHG��WZR�KLQJHG�DQG�IL[HG�DUFKHV��SDUDEROLF�DQG�FLUFXODU�DUFKHV ± 6HWWOHPHQW�DQG�WHPSHUDWXUH
HIIHFWV�

81,7�,9 6/23(�'()/(&7,21�0(7+2' �
&RQWLQXRXV� EHDPV� DQG� ULJLG� IUDPHV� �ZLWK� DQG� ZLWKRXW� VZD\� ± 6\PPHWU\� DQG� DQWLV\PPHWU\ ±
6LPSOLILFDWLRQ�IRU�KLQJHG�HQG ± 6XSSRUW�GLVSODFHPHQWV

81,7�9 020(17�',675,%87,21�0(7+2' �
'LVWULEXWLRQ�DQG FDUU\RYHU RI�PRPHQWV ± 6WLIIQHVV�DQG�FDUU\�RYHU�IDFWRUV ± $QDO\VLV�RI�FRQWLQXRXV
EHDPV ± 3ODQH�ULJLG�IUDPHV�ZLWK�DQG�ZLWKRXW�VZD\ ± 1H\ORU¶V�VLPSOLILFDWLRQ�

727$/��/����7���������3(5,2'6

287&20(6�
6WXGHQWV�ZLOO�EH�DEOH�WR

� DQDO\VLV�WUXVVHV��IUDPHV�DQG�DUFKHV
� DQDO\VH�VWUXFWXUHV�IRU�PRYLQJ�ORDGV�DQG
� ZLOO�EH�FRQYHUVDQW�ZLWK�FODVVLFDO�PHWKRGV�RI�DQDO\VLV�

7(;7%22.6�
�� 9DLG\DQDGKDQ��5�DQG�3HUXPDO��3��³&RPSUHKHQVLYH�6WUXFWXUDO�$QDO\VLV ± 9RO����	�9RO���´�

/D[PL�3XEOLFDWLRQV�3YW��/WG��1HZ�'HOKL�������
�� /�6��1HJL�	�5�6��-DQJLG��³6WUXFWXUDO�$QDO\VLV´���7DWD�0F*UDZ�+LOO�3XEOLFDWLRQV��1HZ�'HOKL�

�WK (GLWLRQ�������
��� �3XQPLD�%�&� $VKRN .XPDU -DLQ DQG $UXQ .XPDU -DLQ� � 7KHRU\ RI VWUXFWXUHV�� /D[PL

3XEOLFDWLRQV�3YW��/WG���1HZ�'HOKL������
�� 5HGG\��&�6����%DVLF�6WUXFWXUDO�$QDO\VLV���7DWD�0F*UDZ�+LOO�(GXFDWLRQ�3YW��/WG���1HZ�'HOKL�

�����
��� � %KDYDL.DWWL�� 6�6�� �6WUXFWXUDO�$QDO\VLV ± 9RO�� ��	�9RO�� ���� 9LNDV�3XEOLVKLQJ�3YW� /WG���1HZ

'HOKL� ����

5()(5(1&(6�
�� :DQJ &�.� �� ³,QGHWHUPLQDWH� 6WUXFWXUDO� $QDO\VLV´�� 7DWD� 0F*UDZ� +LOO� (GXFDWLRQ� 3YW�� /WG��

1HZ�'HOKL������
�� 'HYDGDV�0HQRQ��³6WUXFWXUDO�$QDO\VLV´��1DURVD�3XEOLVKLQJ�+RXVH������
�� *KDOL�$��� 1HELOOH� DQG� %URZQ�� 7�*��� �6WUXFWXUDO� $QDO\VLV � $� XQLILHG� FODVVLFDO� DQG� PDWUL[

DSSURDFK��6L[WK�(GLWLRQ��6321�SUHVV��1HZ�<RUN�������
�� *DPEKLU��0�/��� �)XQGDPHQWDOV�RI�6WUXFWXUDO�0HFKDQLFV�DQG�$QDO\VLV����3+,�/HDUQLQJ�3YW�

/WG���1HZ�'HOKL�������



��

&(���� )281'$7,21�(1*,1((5,1* / 7�3 &
�������

2%-(&7,9(6�
� 7R� LPSDUW� NQRZOHGJH� RQ� FRPPRQ� PHWKRG� RI� VXE� VRLO� LQYHVWLJDWLRQ� DQG� GHVLJQ� RI

IRXQGDWLRQ��$W� WKH HQG�RI� WKLV�FRXUVH�VWXGHQW�DFTXLUHV� WKH�FDSDFLW\� WR� LQYHVWLJDWH� WKH�VRLO
FRQGLWLRQ�DQG�WR�VHOHFW�DQG�GHVLJQ�D�VXLWDEOH�IRXQGDWLRQ�

81,7�, 6,7(�,19(67,*$7,21 $1'�6(/(&7,21�2)�)281'$7,21 �
6FRSH DQG REMHFWLYHV ± 0HWKRGV RI H[SORUDWLRQ ± DXJXULQJ DQG ERULQJ ± :DVK ERULQJ DQG URWDU\
GULOOLQJ ± 'HSWK RI ERULQJ ± 6SDFLQJ RI ERUH KROH ± 6DPSOLQJ WHFKQLTXHV ± 5HSUHVHQWDWLYH DQG
XQGLVWXUEHG VDPSOLQJ ± PHWKRGV � 6SOLW VSRRQ VDPSOHU�� 7KLQ ZDOO VDPSOHU� 6WDWLRQHU\ SLVWRQ
VDPSOHU ± 3HQHWUDWLRQ WHVWV �637 DQG 6&37� � %RUH� ORJ� UHSRUW ± 'DWD LQWHUSUHWDWLRQ � VWUHQJWK
SDUDPHWHUV DQG�/LTXHIDFWLRQ�SRWHQWLDO � 6HOHFWLRQ�RI�IRXQGDWLRQ�EDVHG�RQ�VRLO�FRQGLWLRQ�

81,7�,, 6+$//2:�)281'$7,21 �
,QWURGXFWLRQ ± /RFDWLRQ DQG�GHSWK RI IRXQGDWLRQ ± &RGDO SURYLVLRQV ± EHDULQJ FDSDFLW\ RI�VKDOORZ
IRXQGDWLRQ RQ KRPRJHQHRXV GHSRVLWV ± 7HU]DJKL¶V IRUPXOD DQG %,6 IRUPXOD ± IDFWRUV� DIIHFWLQJ
EHDULQJ FDSDFLW\ ± SUREOHPV ± %HDULQJ FDSDFLW\ IURP LQ�VLWX WHVWV �637� 6&37� DQG� SODWH
ORDG�$OORZDEOH� EHDULQJ� SUHVVXUH ± 6HLVPLF� FRQVLGHUDWLRQV� LQ� EHDULQJ� FDSDFLW\� HYDOXDWLRQ�
'HWHUPLQDWLRQ RI 6HWWOHPHQW RI IRXQGDWLRQV RQ JUDQXODU DQG FOD\ GHSRVLWV ± 7RWDO�DQG GLIIHUHQWLDO
VHWWOHPHQW ± $OORZDEOH VHWWOHPHQWV ± &RGDO SURYLVLRQ ± 0HWKRGV RI PLQLPL]LQJ�WRWDO�DQG�GLIIHUHQWLDO
VHWWOHPHQWV�

81,7�,,, )227,1*6 $1'�5$)76 �
7\SHV RI IRRWLQJV ± &RQWDFW SUHVVXUH GLVWULEXWLRQ�� ,VRODWHG IRRWLQJ ± &RPELQHG IRRWLQJV ± 7\SHV
DQG SURSRUWLRQLQJ ± 0DW IRXQGDWLRQ ± 7\SHV DQG DSSOLFDWLRQV ± 3URSRUWLRQLQJ ± )ORDWLQJ�IRXQGDWLRQ
± 6HLVPLF�IRUFH�FRQVLGHUDWLRQ ± &RGDO�3URYLVLRQ�

81,7�,9 3,/(�)281'$7,21 �
7\SHV RI SLOHV DQG WKHLU IXQFWLRQ ± )DFWRUV LQIOXHQFLQJ WKH VHOHFWLRQ RI SLOH ± &DUU\LQJ FDSDFLW\�RI
VLQJOH�SLOH� LQ�JUDQXODU DQG�FRKHVLYH�VRLO ± VWDWLF IRUPXOD ± G\QDPLF IRUPXODH� �(QJLQHHULQJ�QHZV
DQG +LOH\V� ± &DSDFLW\ IURP LQVLWX WHVWV �637 DQG 6&37� ± 1HJDWLYH VNLQ IULFWLRQ ± XSOLIW�FDSDFLW\�
*URXS� FDSDFLW\� E\� GLIIHUHQW�PHWKRGV� �)HOG¶V� UXOH��&RQYHUVH ± /DEDUUD� IRUPXOD� DQG� EORFN IDLOXUH
FULWHULRQ� ± 6HWWOHPHQW RI SLOH JURXSV ± ,QWHUSUHWDWLRQ RI SLOH ORDG WHVW �URXWLQH WHVW�RQO\� ± 8QGHU
UHDPHG�SLOHV ± &DSDFLW\�XQGHU�FRPSUHVVLRQ�DQG�XSOLIW�

81,7�9 5(7$,1,1* :$//6 �
3ODVWLF HTXLOLEULXP LQ VRLOV ± DFWLYH DQG SDVVLYH VWDWHV ± 5DQNLQH¶V WKHRU\ ± FRKHVLRQOHVV DQG
FRKHVLYH VRLO ± &RXORPE¶V ZHGJH WKHRU\ ± &RQGLWLRQ IRU FULWLFDO IDLOXUH SODQH ± (DUWK SUHVVXUH�RQ
UHWDLQLQJ�ZDOOV�RI�VLPSOH�FRQILJXUDWLRQV ± &XOPDQQ�*UDSKLFDO�PHWKRG ± SUHVVXUH�RQ�WKH�ZDOO�GXH�WR
OLQH�ORDG ± 6WDELOLW\�DQDO\VLV�RI�UHWDLQLQJ�ZDOOV�

727$/ �����3(5,2'6

287&20(6�
� 6WXGHQWV�ZLOO�KDYH�WKH�DELOLW\�WR�VHOHFW�W\SH�RI�IRXQGDWLRQ�UHTXLUHG�IRU�WKH�VRLO�DW�D�SODFH�DQG

DEOH�WR�GHVLJQ�VKDOORZ��IRXQGDWLRQ��GHHS�IRXQGDWLRQ�DQG�UHWDLQLQJ�VWUXFWXUHV�

7(;7%22.6�
�� 0XUWK\� 9�1�6�� ³6RLO 0HFKDQLFV DQG )RXQGDWLRQ (QJLQHHULQJ´� &%6 3XEOLVKHUV DQG

'LVWULEXWHUV�/WG���1HZ�'HOKL�������
�� *RSDO 5DQMDQ DQG 5DR$�6�5� ³%DVLF DQG$SSOLHG VRLO PHFKDQLFV´� 1HZ$JH ,QWHUQDWLRQDO3YW�

/WG��1HZ�'HOKL� �����
�� 3XUXVKRWKDPD�5DM��3���³6RLO�0HFKDQLFV�DQG�)RXQGDWLRQ�(QJLQHHULQJ´���QG (GLWLRQ��3HDUVRQ

(GXFDWLRQ������
�� 9DUJKHVH� 3�&�� ´)RXQGDWLRQ (QJLQHHULQJ´� 3UHQWLFH +DOO RI ,QGLD 3ULYDWH /LPLWHG� 1HZ

'HOKL�������



��

5()(5(1&(6�
�� 'DV� %�0� ³3ULQFLSOHV RI )RXQGDWLRQ (QJLQHHULQJ´ � WK HGLWLRQ� 7KRPSVRQ $VLD 3YW� /WG��

6LQJDSRUH�������
����.DQLUDM� 6�5� ³'HVLJQ DLGV LQ 6RLO 0HFKDQLFV DQG )RXQGDWLRQ (QJLQHHULQJ´� 7DWD 0F*UDZ+LOO

3XEOLVKLQJ FRPSDQ\�/WG���1HZ�'HOKL�������
��� 3XQPLD� %�&� �6RLO 0HFKDQLFV DQG )RXQGDWLRQV´� /D[PL 3XEOLFDWLRQV 3YW�/WG�� 1HZ

'HOKL�����
�� 9HQNDWUDPDLDK� &� ³*HRWHFKQLFDO (QJLQHHULQJ´� 1HZ $JH ,QWHUQDWLRQDO 3XEOLVKHUV� 1HZ

'HOKL��������5HSULQW�
�� $URUD .�5� ³6RLO 0HFKDQLFV DQG )RXQGDWLRQ (QJLQHHULQJ´� 6WDQGDUG 3XEOLVKHUV DQG

'LVWULEXWRUV��1HZ�'HOKL�������
�� ,6 ���� � ���� �5HDIILUPHG ����� ³%UHDNLQJ FDSDFLW\ RI VKDOORZ IRXQGDWLRQ´� %XUHDX RI

,QGLDQ�6WDQGDUGV��1HZ�'HOKL������
��� � ,6���� �3DUW������� �5HDIILUPHG ����� ³6KDOORZ IRXQGDWLRQV VXEMHFWHG WR V\PPHWULFDO

VWDWLF�YHUWLFDO�ORDGV´��%XUHDX RI�,QGLDQ�6WDQGDUGV��1HZ�'HOKL������
�� ,6���� �3DUW���������5HDIILUPHG�������³'HHS�IRXQGDWLRQV�VXEMHFWHG�WR V\PPHWULFDO VWDWLF

YHUWLFDO�ORDGLQJ´��%XUHDX RI�,QGLDQ�6WDQGDUGV��1HZ�'HOKL������
�� ,6�����3DUW������� �5HDIILUPHG ����� ³&RQFUHWH 3LOHV´ %XUHDX RI ,QGLDQ 6WDQGDUGV�

1HZ�'HOKL������
����,6�����3DUW������� �5HDIILUPHG ����� ³7LPEHU 3LOHV´�%XUHDX RI ,QGLDQ 6WDQGDUGV� 1HZ

'HOKL������
����,6�����3DUW �� ����� �5HDIILUPHG ����� ³8QGHU 5HDPHG 3LOHV´�%XUHDX RI ,QGLDQ 6WDQGDUGV�

1HZ�'HOKL� ����
����,6���� �3DUW �� ����� �5HDIILUPHG ����� ³/RDG 7HVW RQ 3LOHV´� %XUHDX RI ,QGLDQ 6WDQGDUGV�

1HZ�'HOKL������

&(���� (19,5210(17$/�(1*,1((5,1* , /�7�3�&
�������

2%-(&7,9(6�
� 7R� PDNH� WKH� VWXGHQWV� FRQYHUVDQW� ZLWK� SULQFLSOHV� RI� ZDWHU� VXSSO\�� WUHDWPHQW� DQG

GLVWULEXWLRQ

81,7�, 3/$11,1*�)25�:$7(5 6833/<�6<67(0 �
3XEOLF�ZDWHU�VXSSO\�V\VWHP �3ODQQLQJ � 2EMHFWLYHV �'HVLJQ�SHULRG � 3RSXODWLRQ�IRUHFDVWLQJ �:DWHU
GHPDQG �6RXUFHV� RI� ZDWHU� DQG� WKHLU� FKDUDFWHULVWLFV �6XUIDFH� DQG� *URXQGZDWHU� ,PSRXQGLQJ
5HVHUYRLU�:HOO�K\GUDXOLFV �'HYHORSPHQW�DQG�VHOHFWLRQ�RI�VRXUFH � :DWHU�TXDOLW\ � &KDUDFWHUL]DWLRQ
DQG�VWDQGDUGV� ,PSDFW�RI�FOLPDWH�FKDQJH�

81,7�,, &219(<$1&(�6<67(0 �
:DWHU� VXSSO\ �LQWDNH� VWUXFWXUHV �)XQFWLRQV� DQG� GUDZLQJV �3LSHV� DQG� FRQGXLWV� IRU� ZDWHU� 3LSH
PDWHULDOV � +\GUDXOLFV�RI� IORZ�LQ�SLSHV �7UDQVPLVVLRQ�PDLQ�GHVLJQ �/D\LQJ�� MRLQWLQJ�DQG�WHVWLQJ�RI
SLSHV � 'UDZLQJV� DSSXUWHQDQFHV � 7\SHV� DQG� FDSDFLW\� RI� SXPSV �6HOHFWLRQ� RI� SXPSV� DQG� SLSH
PDWHULDOV�

81,7�,,, :$7(5�75($70(17 ��
2EMHFWLYHV � 8QLW�RSHUDWLRQV�DQG�SURFHVVHV � 3ULQFLSOHV��IXQFWLRQV�GHVLJQ DQG�GUDZLQJ�RI &KHPLFDO
IHHGLQJ� )ODVK�PL[HUV�� IORFFXODWRUV�� VHGLPHQWDWLRQ� WDQNV� DQG� VDQG� ILOWHUV � 'LVLQIHFWLRQ� 5HVLGXH
0DQDJHPHQW � &RQVWUXFWLRQ�DQG�2SHUDWLRQ�	�0DLQWHQDQFH�DVSHFWV�RI�:DWHU�7UHDWPHQW�3ODQWV�

81,7�,9 $'9$1&('�:$7(5�75($70(17 �
3ULQFLSOHV� DQG� IXQFWLRQV� RI $HUDWLRQ � ,URQ� DQG� PDQJDQHVH� UHPRYDO�� 'HIOXRULGDWLRQ� DQG
GHPLQHUDOL]DWLRQ �:DWHU�VRIWHQLQJ � 'HVDOLQDWLRQ � 0HPEUDQH�6\VWHPV � 5HFHQW�DGYDQFHV�



��

81,79 :$7(5�',675,%87,21�$1'�6833/<�72�%8,/',1*6 �
5HTXLUHPHQWV� RI� ZDWHU� GLVWULEXWLRQ �&RPSRQHQWV �6HUYLFH� UHVHUYRLUV �)XQFWLRQV� DQG� GUDZLQJV �
1HWZRUN� GHVLJQ �(FRQRPLFV �&RPSXWHU� DSSOLFDWLRQV �$QDO\VLV� RI� GLVWULEXWLRQ� QHWZRUNV �
$SSXUWHQDQFHV �RSHUDWLRQ� DQG� PDLQWHQDQFH �/HDN� GHWHFWLRQ� 0HWKRGV�� 3ULQFLSOHV� RI� GHVLJQ� RI
ZDWHU�VXSSO\� LQ�EXLOGLQJV �+RXVH�VHUYLFH�FRQQHFWLRQ �)L[WXUHV�DQG� ILWWLQJV �6\VWHPV�RI�SOXPELQJ
DQG�GUDZLQJV�RI�W\SHV�RI�SOXPELQJ�

727$/�����3(5,2'6
287&20(6�
7KH�VWXGHQWV�FRPSOHWLQJ�WKH�FRXUVH�ZLOO�KDYH

� DQ� LQVLJKW� LQWR� WKH VWUXFWXUH�RI�GULQNLQJ�ZDWHU�VXSSO\�V\VWHPV�� LQFOXGLQJ�ZDWHU� WUDQVSRUW�
WUHDWPHQW�DQG�GLVWULEXWLRQ

� DQ�XQGHUVWDQGLQJ�RI ZDWHU�TXDOLW\�FULWHULD�DQG�VWDQGDUGV��DQG�WKHLU�UHODWLRQ�WR�SXEOLF�KHDOWK�
� WKH� DELOLW\� WR GHVLJQ� DQG� HYDOXDWH� ZDWHU� VXSSO\� SURMHFW� DOWHUQDWLYHV� RQ� EDVLV� RI� FKRVHQ

VHOHFWLRQ�FULWHULD

7(;7%22.6�
�� *DUJ��6�.�� �(QYLURQPHQWDO�(QJLQHHULQJ���9RO���.KDQQD�3XEOLVKHUV��1HZ�'HOKL�������
�� 0RGL��3�1� �:DWHU�6XSSO\�(QJLQHHULQJ���9RO��,�6WDQGDUG�%RRN�+RXVH��1HZ�'HOKL�������
�� 3XQPLD�� %�&��� $VKRN� .� -DLQ� DQG� $UXQ� .� -DLQ� �:DWHU� 6XSSO\� (QJLQHHULQJ��� /D[PL

3XEOLFDWLRQV 3YW� /WG���1HZ�'HOKL������

5()(5(1&(6�
�� *RYHUQPHQW� RI� ,QGLD� �0DQXDO� RQ� :DWHU� 6XSSO\� DQG� 7UHDWPHQW��� &3+((2�� 0LQLVWU\� RI

8UEDQ�'HYHORSPHQW� 1HZ�'HOKL������
�� 6\HG�5� 4DVLP�DQG�(GZDUG�0� 0RWOH\�*XDQJ�=KX� �:DWHU�:RUNV�(QJLQHHULQJ�3ODQQLQJ��

'HVLJQ�DQG�2SHUDWLRQ��3UHQWLFH�+DOO�RI�,QGLD�3ULYDWH�/LPLWHG��1HZ�'HOKL� �����

&(���� +,*+:$< (1*,1((5,1* / 7�3 &
� �����

2%-(&7,9(6�
� 7R JLYH DQ RYHUYLHZ DERXW� WKH KLJKZD\ HQJLQHHULQJ ZLWK UHVSHFW WR� SODQQLQJ�� GHVLJQ�

FRQVWUXFWLRQ� DQG� PDLQWHQDQFH� RI� KLJKZD\V� DV� SHU� ,5&� VWDQGDUGV�� VSHFLILFDWLRQV� DQG
PHWKRGV�

81,7�, +,*+:$< 3/$11,1* $1' $/,*10(17�����������������������������������������������������������������
6LJQLILFDQFH� RI� KLJKZD\� SODQQLQJ ± 0RGDO� OLPLWDWLRQV� WRZDUGV� VXVWDLQDELOLW\ � +LVWRU\� RI� URDG
GHYHORSPHQW�LQ�,QGLD ± &ODVVLILFDWLRQ�RI�KLJKZD\V ± /RFDWLRQV�DQG�IXQFWLRQV ± )DFWRUV LQIOXHQFLQJ
KLJKZD\�DOLJQPHQW ± 6RLO�VXLWDELOLW\�DQDO\VLV � 5RDG�HFRORJ\ � (QJLQHHULQJ�VXUYH\V�IRU DOLJQPHQW�
REMHFWLYHV� FRQYHQWLRQDO�DQG�PRGHUQ�PHWKRGV�

81,7�,, *(20(75,&�'(6,*1�2)�+,*+:$<6��������������������������������������������������������������������
7\SLFDO�FURVV�VHFWLRQV�RI�8UEDQ�DQG�5XUDO�URDGV ±± &URVV VHFWLRQDO HOHPHQWV � 6LJKW�GLVWDQFHV ±
+RUL]RQWDO� FXUYHV� 6XSHU� HOHYDWLRQ�� WUDQVLWLRQ� FXUYHV�� ZLGHQLQJ DW FXUYHV ± 9HUWLFDO� FXUYHV �
*UDGLHQWV��6SHFLDO�FRQVLGHUDWLRQ�IRU�KLOO�URDGV � +DLUSLQ�EHQGV ± /DWHUDO�DQG�YHUWLFDO�FOHDUDQFH�DW
XQGHUSDVVHV�

81,7�,,, '(6,*1�2)�)/(;,%/( $1'�5,*,' 3$9(0(176 �
'HVLJQ SULQFLSOHV ± SDYHPHQW FRPSRQHQWV DQG WKHLU UROH � 'HVLJQ SUDFWLFH IRU IOH[LEOH DQG ULJLG
3DYHPHQWV��,5&�PHWKRGV�RQO\� � (PEDQNPHQWV �

81,7�,9 +,*+:$< &216758&7,21�0$7(5,$/6 $1'�35$&7,&( �
+LJKZD\ FRQVWUXFWLRQ PDWHULDOV� SURSHUWLHV� WHVWLQJ PHWKRGV ± &%5�7HVW� IRU�VXEJUDGH � WHVWV�RQ
DJJUHJDWH 	� ELWXPHQ ± &RQVWUXFWLRQ SUDFWLFH LQFOXGLQJ� PRGHUQ� PDWHULDOV� DQG� PHWKRGV�
%LWXPLQRXV DQG &RQFUHWH� URDG� FRQVWUXFWLRQ�� 3RO\PHU� PRGLILHG� ELWXPHQ�� 5HF\FOLQJ� 'LIIHUHQW
PDWHULDOV ± *ODVV�� )LEHU�� 3ODVWLF��*HR�7H[WLOHV��*HR�0HPEUDQH� �SUREOHP� QRW� LQFOXGHG� � 4XDOLW\
FRQWURO�PHDVXUHV � +LJKZD\�GUDLQDJH ±± &RQVWUXFWLRQ�PDFKLQHULHV�



��

81,7�9 (9$/8$7,21 $1'�0$,17(1$1&(�2) 3$9(0(176 �
3DYHPHQW� �GLVWUHVV� � LQ� � IOH[LEOH� �DQG� � ULJLG� �SDYHPHQWV ± 3DYHPHQW� �0DQDJHPHQW� �6\VWHPV �
3DYHPHQW� HYDOXDWLRQ�� URXJKQHVV�� SUHVHQW� VHUYLFHDELOLW\� LQGH[�� VNLG� UHVLVWDQFH�� VWUXFWXUDO
HYDOXDWLRQ�� HYDOXDWLRQ� E\� GHIOHFWLRQ� PHDVXUHPHQWV ± 6WUHQJWKHQLQJ RI� SDYHPHQWV ±7\SHV� RI
PDLQWHQDQFH ± +LJKZD\�3URMHFW�IRUPXODWLRQ�

727$/�����3(5,2'6

287&20(6�
� 7KH�VWXGHQWV�FRPSOHWLQJ�WKLV�FRXUVH�ZRXOG�KDYH�DFTXLUHG�NQRZOHGJH�RQ�SODQQLQJ��GHVLJQ�

FRQVWUXFWLRQ�DQG�PDLQWHQDQFH�RI�KLJKZD\V�DV�SHU�,5&�VWDQGDUGV DQG RWKHU PHWKRGV�

7(;7%22.6�
�� .KDQQD�6� .��� -XVWR�&�(�*� DQG� 9HHUDUDJDYDQ� $� �+LJKZD\� (QJLQHHULQJ�� 1HPFKDQG

3XEOLVKHUV� �����
�� 6XEUDPDQLDQ� �.�3�� �+LJKZD\V�� �5DLOZD\V� $LUSRUW� �DQG� �+DUERXU� �(QJLQHHULQJ���6FLWHFK

3XEOLFDWLRQV��,QGLD���&KHQQDL������
�� ,QGLDQ 5RDG &RQJUHVV �,5&�� *XLGHOLQHV DQG 6SHFLDO 3XEOLFDWLRQV RI 3ODQQLQJ DQG

'HVLJQ�

5()(5(1&(6�
�� .DGL\DOL�/�5� �3ULQFLSOHV� �DQG 3UDFWLFH RI� �+LJKZD\� �(QJLQHHULQJ��� �.KDQQD� �7HFKQLFDO

3XEOLFDWLRQV� �WK HGLWLRQ�'HOKL��������
�� <DQJ� +�� +XDQJ� �3DYHPHQW� � $QDO\VLV� DQG� � 'HVLJQ��� 3HDUVRQ� (GXFDWLRQ� ,QF�� 1LQHWK

,PSUHVVLRQ��6RXWK�$VLD� ����
�� ,DQ� '�� :DOVK� �,&(� PDQXDO� RI� KLJKZD\� GHVLJQ� DQG� PDQDJHPHQW��� ,&(� 3XEOLVKHUV�

,VW (GLWLRQ��86$� ����
�� )UHG� /�� 0DQQHULQJ�� 6FRWW� 6�� :DVKEXUQ� DQG� :DOWHU� 3�.LODUHVNL� �3ULQFLSOHV� RI� +LJKZD\

(QJLQHHULQJ�DQG�7UDIILF�$QDO\VLV���:LOH\�,QGLD�3YW��/WG���1HZ�'HOKL� ����
�� *DUEHU� DQG�+RHO� �3ULQFLSOHV� RI� 7UDIILF� DQG�+LJKZD\�(QJLQHHULQJ��� &(1*$*(� /HDUQLQJ�

1HZ�'HOKL� ����
�� 2¶)ODKHUW\�&�$ �+LJKZD\V��%XWWHUZRUWK ± +HLQHPDQQ��2[IRUG� ����

&(���� '(6,*1�2) 5(,1)25&('�&21&5(7( (/(0(176 /�7�3�&
� �����

2%-(&7,9(6�
� 7R� LQWURGXFH� WKH� GLIIHUHQW� W\SHV� RI� SKLORVRSKLHV� UHODWHG� WR� GHVLJQ� RI� EDVLF� VWUXFWXUDO

HOHPHQWV�VXFK�DV�VODE��EHDP��FROXPQ�DQG�IRRWLQJ�ZKLFK�IRUP�SDUW�RI�DQ\�VWUXFWXUDO�V\VWHP
ZLWK�UHIHUHQFH�WR ,QGLDQ VWDQGDUG�FRGH�RI�SUDFWLFH�

81,7�, 0(7+2'6�2)�'(6,*1�2)�&21&5(7(�6758&785(6 �
&RQFHSW� RI� (ODVWLF�PHWKRG�� XOWLPDWH� ORDG�PHWKRG� DQG� OLPLW� VWDWH�PHWKRG ± $GYDQWDJHV� RI� /LPLW
6WDWH�0HWKRG�RYHU�RWKHU�PHWKRGV ± 'HVLJQ�FRGHV�DQG�VSHFLILFDWLRQ ± /LPLW�6WDWH�SKLORVRSK\�DV
GHWDLOHG�LQ�,6�FRGH ± 'HVLJQ�RI�EHDPV�DQG�VODEV�E\�ZRUNLQJ�VWUHVV�PHWKRG�

81,7�,, /,0,7�67$7(�'(6,*1�)25�)/(;85( �
$QDO\VLV�DQG�GHVLJQ�RI�VLQJO\�DQG�GRXEO\�UHLQIRUFHG�UHFWDQJXODU�DQG�IODQJHG�EHDPV � $QDO\VLV�DQG
GHVLJQ� RI� RQH� ZD\� WZR� ZD\ DQG� FRQWLQXRXV VODEV VXEMHFWHG� WR� XQLIRUPO\� GLVWULEXWHG� ORDG� IRU
YDULRXV�ERXQGDU\�FRQGLWLRQV�

81,7�,,, /,0,7�67$7(�'(6,*1�)25�%21'��$1&+25$*(�6+($5�	�7256,21���������������
%HKDYLRXU�RI�5&�PHPEHUV� LQ�ERQG�DQG�$QFKRUDJH � 'HVLJQ�UHTXLUHPHQWV�DV�SHU�FXUUHQW�FRGH �
%HKDYLRXU�RI�5&�EHDPV�LQ�VKHDU�DQG�WRUVLRQ � 'HVLJQ�RI�5&�PHPEHUV�IRU�FRPELQHG�EHQGLQJ�VKHDU
DQG�WRUVLRQ�



��

81,7�,9 /,0,7�67$7(�'(6,*1�2)�&2/8016 �
7\SHV� RI� FROXPQV ± %UDFHG� DQG� XQEUDFHG� FROXPQV ± 'HVLJQ� RI� VKRUW�5HFWDQJXODU� DQG� FLUFXODU
FROXPQV�IRU�D[LDO��XQLD[LDO�DQG�ELD[LDO�EHQGLQJ�

81,7�9 /,0,7�67$7(�'(6,*1�2)�)227,1* �
'HVLJQ� RI� ZDOO� IRRWLQJ ± 'HVLJQ� RI� D[LDOO\� DQG� HFFHQWULFDOO\� ORDGHG� UHFWDQJXODU� SDG� DQG� VORSHG
IRRWLQJV ± 'HVLJQ�RI�FRPELQHG�UHFWDQJXODU�IRRWLQJ�IRU�WZR�FROXPQV�RQO\�

727$/�����3(5,2'6

287&20(6�
� 7KH� VWXGHQW� VKDOO� EH� LQ� D� SRVLWLRQ� WR� GHVLJQ� WKH� EDVLF� HOHPHQWV� RI� UHLQIRUFHG� FRQFUHWH

VWUXFWXUHV�

7(;7%22.6�
�� 9DUJKHVH��3�&��� ³/LPLW�6WDWH�'HVLJQ�RI�5HLQIRUFHG�&RQFUHWH´��3UHQWLFH�+DOO� RI� ,QGLD��3YW�

/WG���1HZ�'HOKL� �����
�� *DPEKLU�0�/�� �)XQGDPHQWDOV� RI� 5HLQIRUFHG� &RQFUHWH� 'HVLJQ��� 3UHQWLFH� +DOO� RI� ,QGLD

3ULYDWH�/LPLWHG��1HZ�'HOKL�������
�� 6XEUDPDQLDQ�1��´'HVLJQ�RI�5HLQIRUFHG�&RQFUHWH�6WUXFWXUHV´�2[IRUG�8QLYHUVLW\�3UHVV��1HZ

'HOKL�������

5()(5(1&(6�
�� -DLQ��$�.���³/LPLW�6WDWH�'HVLJQ�RI�5&�6WUXFWXUHV´��1HPFKDQG�3XEOLFDWLRQV��5RRUNHH������
�� 6LQKD�� 6�1��� ³5HLQIRUFHG�&RQFUHWH� 'HVLJQ´�� 7DWD�0F*UDZ +LOO� 3XEOLVKLQJ� &RPSDQ\� /WG��

1HZ�'HOKL������
�� 8QQLNULVKQD� 3LOODL�� 6��� 'HYGDV� 0HQRQ�� ³5HLQIRUFHG� &RQFUHWH� 'HVLJQ´�� 7DWD� 0F*UDZ +LOO

3XEOLVKLQJ�&RPSDQ\�/WG�������
�� 3XQPLD�%�&���$VKRN�.XPDU�-DLQ��$UXQ�.XPDU�-DLQ�� ³/LPLW�6WDWH�'HVLJQ�RI�5HLQIRUFHG

&RQFUHWH´�/D[PL 3XEOLFDWLRQ�3YW� /WG���1HZ�'HOKL� �����
�� %DQG\RSDGK\D\�� -�1��� �'HVLJQ� RI� &RQFUHWH� 6WUXFWXUHV���� 3UHQWLFH� +DOO� RI� ,QGLD� 3YW�

/WG���1HZ�'HOKL�������
�� ,6���������� &RGH� RI� SUDFWLFH� IRU� 3ODLQ DQG� 5HLQIRUFHG� &RQFUHWH�� %XUHDX RI ,QGLDQ

6WDQGDUGV��1HZ�'HOKL� ����
�� 63��� ,6����������³'HVLJQ�$LGV IRU�5HLQIRUFHG��&RQFUHWH WR %XUHDX RI ,QGLDQ 6WDQGDUGV�

1HZ�'HOKL������
�� 6KDK�9�/�.DUYH�6�5����/LPLW�6WDWH�7KHRU\�DQG�'HVLJQ�RI�5HLQIRUFHG�&RQFUHWH���6WUXFWXUHV

3XEOLOFDWLRQV� 3XQH������

&(���� &216758&7,21�7(&+1,48(6��(48,30(17�$1'�35$&7,&( / 7�3�&
�������

2%-(&7,9(6�
� 7KH�PDLQ�REMHFWLYH�RI�WKLV�FRXUVH�LV�WR�PDNH�WKH�VWXGHQW�DZDUH�RI�WKH�YDULRXV�FRQVWUXFWLRQ

WHFKQLTXHV�� SUDFWLFHV� DQG� WKH� HTXLSPHQW� QHHGHG� IRU� GLIIHUHQW� W\SHV� RI� FRQVWUXFWLRQ
DFWLYLWLHV��$W� WKH�HQG�RI�WKLV�FRXUVH�WKH�VWXGHQW�VKDOO�KDYH�D�UHDVRQDEOH�NQRZOHGJH�DERXW
WKH� YDULRXV� FRQVWUXFWLRQ� SURFHGXUHV� IRU� VXE� WR� VXSHU� VWUXFWXUH� DQG� DOVR� WKH� HTXLSPHQW
QHHGHG�IRU�FRQVWUXFWLRQ�RI�YDULRXV�W\SHV�RI�VWUXFWXUHV�IURP�IRXQGDWLRQ�WR�VXSHU�VWUXFWXUH�

81,7�, &21&5(7( 7(&+12/2*< �
&HPHQWV ± *UDGH� RI� FHPHQWV � FRQFUHWH� FKHPLFDOV� DQG� $SSOLFDWLRQV ± *UDGH� RI� FRQFUHWH �
PDQXIDFWXULQJ�RI�FRQFUHWH ± %DWFKLQJ ± PL[LQJ ± WUDQVSRUWLQJ ± SODFLQJ ± FRPSDFWLRQ�RI�FRQFUHWH ±
FXULQJ� DQG� ILQLVKLQJ � 7HVWLQJ� RI� IUHVK� DQG� KDUGHQHG� FRQFUHWH ± TXDOLW\� RI FRQFUHWH ± ([WUHPH
:HDWKHU�&RQFUHWLQJ � 5HDG\�0L[�&RQFUHWH � 1RQ�GHVWUXFWLYH�WHVWLQJ�



��

81,7�,, &216758&7,21�35$&7,&(6 �
6SHFLILFDWLRQV��GHWDLOV�DQG�VHTXHQFH�RI�DFWLYLWLHV�DQG�FRQVWUXFWLRQ�FR�RUGLQDWLRQ ± 6LWH�&OHDUDQFH ±
0DUNLQJ ± (DUWKZRUN � PDVRQU\ ± VWRQH� PDVRQU\ ± %RQG� LQ� PDVRQU\ � FRQFUHWH� KROORZ� EORFN
PDVRQU\ ± IORRULQJ ± GDPS�SURRI�FRXUVHV ± FRQVWUXFWLRQ�MRLQWV ± PRYHPHQW�DQG�H[SDQVLRQ�MRLQWV ±
SUH� FDVW� SDYHPHQWV ± %XLOGLQJ� IRXQGDWLRQV ± EDVHPHQWV ± WHPSRUDU\� VKHG ± FHQWHULQJ� DQG
VKXWWHULQJ ± VOLS� IRUPV ± VFDIIROGLQJV ± GH�VKXWWHULQJ� IRUPV ± )DEULFDWLRQ� DQG� HUHFWLRQ� RI� VWHHO
WUXVVHV ± IUDPHV ± EUDFHG� GRPHV ± OD\LQJ� EULFN ±± ZHDWKHU� DQG�ZDWHU� SURRI ± URRI� ILQLVKHV ±
DFRXVWLF�DQG�ILUH�SURWHFWLRQ�

81,7�,,, 68%�6758&785(�&216758&7,21 �
7HFKQLTXHV� RI� %R[� MDFNLQJ ± 3LSH� -DFNLQJ �XQGHU� ZDWHU� FRQVWUXFWLRQ� RI� GLDSKUDJP� ZDOOV� DQG
EDVHPHQW�7XQQHOLQJ�WHFKQLTXHV ± 3LOLQJ�WHFKQLTXHV � ZHOO�DQG�FDLVVRQ � VLQNLQJ�FRIIHUGDP � FDEOH
DQFKRULQJ�DQG�JURXWLQJ�GULYLQJ�GLDSKUDJP�ZDOOV��VKHHW�SLOHV � VKRULQJ�IRU�GHHS�FXWWLQJ � ZHOO�SRLQWV
�'HZDWHULQJ�DQG�VWDQG�E\�3ODQW�HTXLSPHQW�IRU�XQGHUJURXQG�RSHQ�H[FDYDWLRQ�

81,7�,9 683(5�6758&785(�&216758&7,21 �
/DXQFKLQJ� JLUGHUV�� EULGJH� GHFNV�� RII� VKRUH� SODWIRUPV ± VSHFLDO� IRUPV� IRU� VKHOOV � WHFKQLTXHV� IRU
KHDY\�GHFNV ± LQ�VLWX�SUH�VWUHVVLQJ�LQ�KLJK�ULVH�VWUXFWXUHV��0DWHULDO�KDQGOLQJ � HUHFWLQJ�OLJKW�ZHLJKW
FRPSRQHQWV�RQ�WDOO�VWUXFWXUHV � 6XSSRUW�VWUXFWXUH IRU�KHDY\�(TXLSPHQW�DQG�FRQYH\RUV �(UHFWLRQ�RI
DUWLFXODWHG�VWUXFWXUHV��EUDFHG�GRPHV�DQG�VSDFH�GHFNV�

81,7�9 &216758&7,21�(48,30(17 �
6HOHFWLRQ�RI�HTXLSPHQW�IRU�HDUWK�ZRUN � HDUWK�PRYLQJ�RSHUDWLRQV � W\SHV�RI�HDUWKZRUN�HTXLSPHQW �
WUDFWRUV��PRWRU�JUDGHUV��VFUDSHUV��IURQW�HQG�ZDGHUV��HDUWK�PRYHUV ± (TXLSPHQW�IRU�IRXQGDWLRQ�DQG
SLOH� GULYLQJ�� (TXLSPHQW� IRU� FRPSDFWLRQ�� EDWFKLQJ� DQG� PL[LQJ� DQG� FRQFUHWLQJ � (TXLSPHQW� IRU
PDWHULDO�KDQGOLQJ�DQG�HUHFWLRQ�RI�VWUXFWXUHV � (TXLSPHQW�IRU�GUHGJLQJ��WUHQFKLQJ��WXQQHOLQJ�

727$/�����3(5,2'6

287&20(6�
� 6WXGHQWV� FRPSOHWLQJ� WKH� FRXUVH� ZLOO� KDYH� XQGHUVWDQGLQJ� RI� GLIIHUHQW� FRQVWUXFWLRQ

WHFKQLTXHV�� SUDFWLFHV� DQG� HTXLSPHQWV�� 7KH\� ZLOO� EH� DEOH� WR� SODQ� WKH� UHTXLUHPHQWV� IRU
VXEVWUXFWXUH�DQG�VXSHUVWUXFWXUH�D�FRQVWUXFWLRQ�

7(;7%22.6 �
�� 3HXULIR\��5�/���/HGEHWWHU��:�%��DQG�6FKH[QD\GHU��&��� �&RQVWUXFWLRQ�3ODQQLQJ��(TXLSPHQW

DQG�0HWKRGV����WK (GLWLRQ��0F*UDZ�+LOO��6LQJDSRUH�������
�� $URUD�6�3�� DQG�%LQGUD�6�3�� �%XLOGLQJ�&RQVWUXFWLRQ��3ODQQLQJ�7HFKQLTXHV� DQG�0HWKRG� RI

&RQVWUXFWLRQ���'KDQSDW�5DL�DQG�6RQV�������
�� 9DUJKHVH�� 3�&� �%XLOGLQJ� FRQVWUXFWLRQ��� 3UHQWLFH� +DOO� RI� ,QGLD� 3YW�� /WG�� 1HZ� 'HOKL�

�����
�� 6KHWW\�� 0�6� �&RQFUHWH� 7HFKQRORJ\�� 7KHRU\� DQG� 3UDFWLFH��� 6�� &KDQG� DQG� &RPSDQ\

/WG��1HZ�'HOKL�������

5()(5(1&(6�
�� -KD� -� DQG� 6LQKD� 6�.�� �&RQVWUXFWLRQ� DQG� )RXQGDWLRQ� (QJLQHHULQJ��� .KDQQD� 3XEOLVKHUV�

�����
�� 6KDUPD�6�&�� ³&RQVWUXFWLRQ�(TXLSPHQW�DQG�0DQDJHPHQW´��.KDQQD�3XEOLVKHUV�1HZ 'HOKL�

�����
�� 'HRGKDU��6�9��³&RQVWUXFWLRQ�(TXLSPHQW�DQG�-RE�3ODQQLQJ´��.KDQQD�3XEOLVKHUV��1HZ�'HOKL�

�����
�� 'U�� 0DKHVK� 9DUPD� ³&RQVWUXFWLRQ� (TXLSPHQW� DQG� LWV� 3ODQQLQJ� DQG� $SSOLFDWLRQ´�

0HWURSROLWDQ�%RRN�&RPSDQ\��1HZ�'HOKL� �����
�� *DPEKLU�� 0�/� �&RQFUHWH� 7HFKQRORJ\��� 7DWD� 0F*UDZ� +LOO� 3XEOLVKLQJ� &RPSDQ\� /WG�

1HZ�'HOKL������



��

*(���� &20081,&$7,21�$1'�62)7�6.,//6� /$%25$725< %$6(' /��7��3��&
�����������

2%-(&7,9(6�

7R�HQDEOH�OHDUQHUV�WR�

� 'HYHORS� WKHLU� FRPPXQLFDWLYH� FRPSHWHQFH� LQ� (QJOLVK� ZLWK� VSHFLILF� UHIHUHQFH� WR VSHDNLQJ
DQG�OLVWHQLQJ

� (QKDQFH�WKHLU�DELOLW\�WR�FRPPXQLFDWH�HIIHFWLYHO\�LQ�LQWHUYLHZV�
� 6WUHQJWKHQ�WKHLU�SURVSHFWV�RI�VXFFHVV�LQ�FRPSHWLWLYH�H[DPLQDWLRQV�

81,7�, /,67(1,1*�$1'�63($.,1*�6.,//6 ��
&RQYHUVDWLRQDO�VNLOOV��IRUPDO�DQG�LQIRUPDO�� JURXS�GLVFXVVLRQ� PDNLQJ�HIIHFWLYH�SUHVHQWDWLRQV�XVLQJ
FRPSXWHUV�� OLVWHQLQJ�ZDWFKLQJ� LQWHUYLHZV� FRQYHUVDWLRQV�� GRFXPHQWDULHV�� /LVWHQLQJ� WR� OHFWXUHV�
GLVFXVVLRQV�IURP�79��5DGLR��3RGFDVW�

81,7�,, 5($',1*�$1'�:5,7,1*�6.,//6 ��
5HDGLQJ� GLIIHUHQW� JHQUHV� RI� WHVWV� UDQJLQJ� IURP� QHZVSDSHUV� WR� FUHDWLYH� ZULWLQJ�� :ULWLQJ� MRE
DSSOLFDWLRQV� FRYHU�OHWWHU� UHVXPH� HPDLOV� OHWWHUV� PHPRV� UHSRUWV��:ULWLQJ�DEVWUDFWV� VXPPDULHV�
LQWHUSUHWLQJ�YLVXDO�WH[WV�

81,7�,,, (1*/,6+�)25�1$7,21$/�$1'�,17(51$7,21$/�(;$0,1$7,216�$1'
3/$&(0(176 ��

,QWHUQDWLRQDO�(QJOLVK�/DQJXDJH�7HVWLQJ�6\VWHP��,(/76� � 7HVW�RI�(QJOLVK�DV�D�)RUHLJQ�/DQJXDJH
�72()/� � &LYLO�6HUYLFH�/DQJXDJH�UHODWHG�� 9HUEDO�$ELOLW\�

81,7�,9 ,17(59,(:�6.,//6 ��
'LIIHUHQW� W\SHV� RI� ,QWHUYLHZ� IRUPDW� DQVZHULQJ� TXHVWLRQV� RIIHULQJ� LQIRUPDWLRQ� PRFN� LQWHUYLHZV�
ERG\�ODQJXDJH��SDUDOLQJXLVWLF�IHDWXUHV�� DUWLFXODWLRQ�RI�VRXQGV� LQWRQDWLRQ�

81,7�9 62)7�6.,//6 ��
0RWLYDWLRQ� HPRWLRQDO� LQWHOOLJHQFH�0XOWLSOH� LQWHOOLJHQFHV� HPRWLRQDO� LQWHOOLJHQFH� PDQDJLQJ
FKDQJHV�WLPH� PDQDJHPHQW�VWUHVV� PDQDJHPHQW�OHDGHUVKLS� VWUDLWV�WHDP� ZRUN� FDUHHU� SODQQLQJ �
LQWHUFXOWXUDO�FRPPXQLFDWLRQ� FUHDWLYH�DQG�FULWLFDO�WKLQNLQJ

727$/�����3(5,2'6

7HDFKLQJ�0HWKRGV�

�� 7R� EH� WRWDOO\� OHDUQHU�FHQWULF� ZLWK� PLQLPXP WHDFKHU� LQWHUYHQWLRQ� DV� WKH� FRXUVH� � � UHYROYHV
DURXQG�SUDFWLFH�

�� 6XLWDEOH�DXGLR�YLGHR�VDPSOHV�IURP�3RGFDVW�<RX7XEH�WR�EH�XVHG�IRU�LOOXVWUDWLYH�SXUSRVHV�
�� 3RUWIROLR�DSSURDFK� IRU�ZULWLQJ� WR�EH� IROORZHG��/HDUQHUV�DUH� WR�EH�HQFRXUDJHG� WR�EORJ�� WZHHW�

WH[W�DQG�HPDLO�HPSOR\LQJ�DSSURSULDWH�ODQJXDJH�
�� *'�,QWHUYLHZ�5ROH�3OD\�'HEDWH�FRXOG�EH�FRQGXFWHG�RII�WKH�ODERUDWRU\��LQ�D�UHJXODU�FODVVURRP�

EXW�OHDUQHUV�DUH�WR�EH�H[SRVHG�WR�WHOHSKRQLF�LQWHUYLHZ�DQG�YLGHR�FRQIHUHQFLQJ�
�� /HDUQHUV�DUH�WR�EH�DVVLJQHG�WR�UHDG�ZULWH�OLVWHQ�YLHZ�PDWHULDOV�RXWVLGH�WKH�FODVVURRP�DV�ZHOO

IRU�JUDLQLQJ�SURILFLHQF\�DQG�EHWWHU�SDUWLFLSDWLRQ�LQ�WKH�FODVV�



��

/DE�,QIUDVWUXFWXUH�

6��1R� 'HVFULSWLRQ�RI�(TXLSPHQW��PLQLPXP�FRQILJXUDWLRQ� 4W\�5HTXLUHG
� 6HUYHU ��1R�

� 3,9�6\VWHP
� ��*%�5$0������*% +''
� 26��:LQ������VHUYHU
� $XGLR�FDUG�ZLWK�KHDGSKRQHV
� -5(����

� &OLHQW�6\VWHPV ���1RV�
� 3,,,�RU�DERYH
� ����RU�����0%�5$0������*%�+''
� 26��:LQ�����
� $XGLR�FDUG�ZLWK�KHDGSKRQHV
� -5(����

� +DQGLFDP ��1R�
� 7HOHYLVLRQ���´ ��1R�
� &ROODU PLNH ��1R�
� &RUGOHVV�PLNH ��1R�
� $XGLR�0L[HU ��1R�
� '9'�UHFRUGHU�SOD\HU ��1R�
� /&'� 3URMHFWRU� ZLWK� 03��&'�'9'� SURYLVLRQ� IRU

$XGLR�YLGHR�IDFLOLW\
��1R�

(YDOXDWLRQ�

,QWHUQDO�����PDUNV

5HFRUG�PDLQWHQDQFH��6WXGHQWV� VKRXOG�ZULWH� D� UHSRUW� RQ� D� UHJXODU� EDVLV� RQ� WKH� DFWLYLWLHV
FRQGXFWHG��IRFXVLQJ�RQ�WKH�GHWDLOV�VXFK�DV�WKH�GHVFULSWLRQ�RI�WKH�DFWLYLW\�� LGHDV�HPHUJHG�
OHDUQLQJ�RXWFRPHV�DQG�VR�RQ��$W�WKH�HQG�RI�WKH�VHPHVWHU�UHFRUGV�FDQ�EH�HYDOXDWHG�RXW�RI
���PDUNV�

([WHUQDO�����PDUNV

2QOLQH�7HVW � ���PDUNV
,QWHUYLHZ � ���PDUNV
3UHVHQWDWLRQ � ���PDUNV
*URXS�'LVFXVVLRQ � ���PDUNV

1RWH�RQ�,QWHUQDO�DQG�([WHUQDO�(YDOXDWLRQ�

���,QWHUYLHZ ± PRFN�LQWHUYLHZ�FDQ�EH�FRQGXFWHG�RQ�RQH�RQ�RQH�EDVLV�
���6SHDNLQJ ± H[DPSOH�IRU�UROH�SOD\�

D��0DUNHWLQJ�HQJLQHHU�FRQYLQFLQJ�D�FXVWRPHU�WR�EX\�KLV�SURGXFW�
E��7HOHSKRQLF�FRQYHUVDWLRQ� IL[LQJ�DQ�RIILFLDO�DSSRLQWPHQW���SODFLQJ�DQ�RUGHU���HQTXLULQJ
DQG�VR�RQ�

���3UHVHQWDWLRQ ± VKRXOG�EH�H[WHPSRUH�RQ�VLPSOH�WRSLFV�
���'LVFXVVLRQ ± WRSLFV�RI�GLIIHUHQW�NLQGV��JHQHUDO�WRSLFV���DQG�FDVH�VWXGLHV�



��

287&20(6�

$W�WKH�HQG�RI�WKH�FRXUVH��OHDUQHUV�VKRXOG�EH�DEOH�WR

� 7DNH�LQWHUQDWLRQDO�H[DPLQDWLRQ�VXFK�DV�,(/76�DQG�72()/
� 0DNH�SUHVHQWDWLRQV�DQG�3DUWLFLSDWH�LQ�*URXS�'LVFXVVLRQV�
� 6XFFHVVIXOO\�DQVZHU�TXHVWLRQV�LQ�LQWHUYLHZV�

5()(5(1&(6�

�� %XVLQHVV�(QJOLVK�&HUWLILFDWH�0DWHULDOV� &DPEULGJH�8QLYHUVLW\�3UHVV�
�� *UDGHG� ([DPLQDWLRQV� LQ� 6SRNHQ� (QJOLVK� DQG� 6SRNHQ� (QJOLVK� IRU�:RUN GRZQORDGDEOH

PDWHULDOV�IURP�7ULQLW\�&ROOHJH��/RQGRQ�
�� ,QWHUQDWLRQDO� (QJOLVK� /DQJXDJH� 7HVWLQJ� 6\VWHP 3UDFWLFH� 7HVWV�� &DPEULGJH� 8QLYHUVLW\

3UHVV�
�� ,QWHUDFWLYH�0XOWLPHGLD�3URJUDPV�RQ 0DQDJLQJ�7LPH�DQG�6WUHVV�
�� 3HUVRQDOLW\�'HYHORSPHQW �&'�520���7LPHV�0XOWLPHGLD��0XPEDL�
�� 5REHUW� 0� 6KHUILHOG� DQG� HW� DO� ³'HYHORSLQJ� 6RIW� 6NLOOV´ �WK� HGLWLRQ�� 1HZ� 'HOKL�� 3HDUVRQ

(GXFDWLRQ�������

:HE 6RXUFHV�

KWWS���ZZZ�VOLGHVKDUH�QHW�URKLWMVK�SUHVHQWDWLRQ�RQ�JURXS�GLVFXVVLRQ

KWWS���ZZZ�ZDVKLQJWRQ�HGX�GRLW�7HDP1�SUHVHQWBWLSV�KWPO

KWWS���ZZZ�R[IRUGGLFWLRQDULHV�FRP�ZRUGV�ZULWLQJ�MRE�DSSOLFDWLRQV

KWWS���ZZZ�NHQW�DF�XN�FDUHHUV�FY�FRYHULQJOHWWHUV�KWP

KWWS���ZZZ�PLQGWRROV�FRP�SDJHV�DUWLFOH�QHZ&'9B���KWP

&(���� 62,/ 0(&+$1,&6�/$%25$725< / 7 3 &
� ��� �

2%-(&7,9(6�
� $W WKH HQG RI WKH FRXUVH VWXGHQW DWWDLQV DGHTXDWH NQRZOHGJH LQ DVVHVVLQJ ERWK 3K\VLFDO

DQG (QJLQHHULQJ�EHKDYLRXU�RI�VRLOV�WKURXJK�ODERUDWRU\�WHVWLQJ�SURFHGXUHV�

/,67�2)�(;3(5,0(176 �

�� '(7(50,1$7,21�2)�,1'(;�3523(57,(6 ��
D� 6SHFLDO�JUDYLW\�RI VRLO�VROLGV
E� *UDLQ�VL]H�GLVWULEXWLRQ ± 6LHYH�DQDO\VLV
F� *UDLQ�VL]H�GLVWULEXWLRQ�+\GURPHWHU�DQDO\VLV
G� /LTXLG�OLPLW�DQG�3ODVWLF�OLPLW�WHVWV
H� 6KULQNDJH�OLPLW�DQG�'LIIHUHQWLDO�IUHH�VZHOO�WHVWV

�� '(7(50,1$7,21�2)�,16,78�'(16,7< $1'�&203$&7,21 &+$5$&7(5,67,&6 �
D� )LHOG�GHQVLW\ 7HVW��6DQG�UHSODFHPHQW�PHWKRG�
E� 'HWHUPLQDWLRQ�RI�PRLVWXUH ± GHQVLW\�UHODWLRQVKLS�XVLQJ�VWDQGDUG�3URFWRU�FRPSDFWLRQ�WHVW�



��

�� '(7(50,1$7,21�2)�(1*,1((5,1*�3523(57,(6 ��
D� 3HUPHDELOLW\�GHWHUPLQDWLRQ��FRQVWDQW�KHDG�DQG�IDOOLQJ�KHDG�PHWKRGV�
E� 2QH�GLPHQVLRQDO�FRQVROLGDWLRQ�WHVW��'HWHUPLQDWLRQ�RI�FR�HIILFLHQW�RI�FRQVROLGDWLRQ�RQO\�
F� 'LUHFW�VKHDU�WHVW�LQ�FRKHVLRQ�OHVV�VRLO
G� 8QFRQILQHG�FRPSUHVVLRQ�WHVW�LQ�FRKHVLYH�VRLO
H� /DERUDWRU\�YDQH�6KHDU�WHVW�LQ�FRKHVLYH�VRLO
I� 7UL�D[LDO�FRPSUHVVLRQ�WHVW�LQ�FRKHVLRQ�OHVV�VRLO��'HPRQVWUDWLRQ�RQO\�
J� &DOLIRUQLD�%HDULQJ�5DWLR 7HVW

727$/�����3(5,2'6
287&20(6�

� 6WXGHQWV� NQRZ� WKH� WHFKQLTXHV� WR� GHWHUPLQH� LQGH[� SURSHUWLHV� DQG� HQJLQHHULQJ� SURSHUWLHV
VXFK�DV�VKHDU�VWUHQJWK��FRPSUHVVLELOLW\�DQG�SHUPHDELOLW\�E\�FRQGXFWLQJ�DSSURSULDWH�WHVWV�

5()(5(1&(6�
�� ³6RLO (QJLQHHULQJ /DERUDWRU\ ,QVWUXFWLRQ 0DQXDO´ SXEOLVKHG E\ (QJLQHHULQJ &ROOHJH &R�

RSHUDWLYH�6RFLHW\� $QQD�8QLYHUVLW\��&KHQQDL�������
�� 6DLEDED 5HGG\� (� 5DPDVDVWUL� .� ³0HDVXUHPHQW RI (QJLQHHULQJ 3URSHUWLHV RI 6RLOV´�

1HZ�DJH�,QWHUQDWLRQDO��3� /LPLWHG�3XEOLVKHUV��1HZ�'HOKL�������
�����/DPEH 7�:���³6RLO 7HVWLQJ�IRU�(QJLQHHUV´��-RKQ�:LOH\�DQG�6RQV��1HZ <RUN�������

/,67�2)�(48,30(17 )25�$�%$7&+�2)����678'(176
6O�1R� 'HVFULSWLRQ�RI�(TXLSPHQW 4XDQWLW\

�� 6LHYHV ��VHWV
�� +\GURPHWHU ��VHWV
�� /LTXLG�DQG�SODVWLF�OLPLW�DSSDUDWXV ��VHWV
�� 6KLQNDJH�OLPLW�DSSDUDWXV ��VHWV
�� 3URFWRU�FRPSDFWLRQ�DSSDUDWXV ��VHWV
�� 870�RI�PLQLPXP�RI���.1�FDSDFLW\ �
�� 'LUHFW�VKHDU�DSSDUDWXV �
�� 7KHUPHRPHWHU �
�� )LHOG�GHQVLW\�PHDVXULQJ�GHYLFH �
��� 7ULD[LDO�VKHDU�DSSDUDWXV �
��� 7KUHH�JDQJ�FRQVROLGDWLRQ�WHVW�GHYLFH �

&(���� 6859(< &$03 / 7�3 &

�'XULQJ ,9�6HPHVWHU 6XPPHU�9DFDWLRQ���� :HHNV� � � � �

7ZR�ZHHNV�6XUYH\�&DPS�ZLOO�EH�FRQGXFWHG�GXULQJ VXPPHU YDFDWLRQ LQ�WKH�IROORZLQJ�DFWLYLWLHV�

�� 7ULDQJXODWLRQ
�� 7ULODWHUDWLRQ�DQG
���5HFWDQJXODWLRQ

&(���� '(6,*1�2)�5(,1)25&('�&21&5(7(�	�%5,&. /7�3�&
0$6215<�6758&785(6 �������

2%-(&7,9(6�
� 7R�JLYH�DQ�H[SRVXUH�WR�WKH�GHVLJQ�RI�FRQWLQXRXV�EHDPV��VODEV��VWDLUFDVHV��ZDOOV�DQG�EULFN

PDVRQU\�VWUXFWXUHV�DQG�WR�LQWURGXFH�\LHOG�OLQH�WKHRU\�



��

81,7�, 5(7$,1,1*�:$//6 �
'HVLJQ�RI &DQWLOHYHU�DQG�&RXQWHUIRUW�5HWDLQLQJ�ZDOOV

81,7�,, :$7(5�7$1.6 �
'HVLJQ RI� UHFWDQJXODU� DQG� FLUFXODU�ZDWHU� WDQNV� ERWK� EHORZ� DQG� DERYH� JURXQG� OHYHO � 'HVLJQ� RI
FLUFXODU�VODE�

81,7�,,, 6(/(&7('�723,&6 �
'HVLJQ�RI�VWDLUFDVHV��RUGLQDU\�DQG�GRJOHJJHG� ± 'HVLJQ�RI�IODW�VODEV ± 3ULQFLSOHV�RI�GHVLJQ�RI�PDW
IRXQGDWLRQ��ER[�FXOYHUW�DQG�URDG�EULGJHV

81,7�,9 <,(/'�/,1(�7+(25< �
$VVXPSWLRQV � &KDUDFWHULVWLFV�RI� \LHOG� OLQH � 'HWHUPLQDWLRQ�RI� FROODSVH� ORDG� � SODVWLF�PRPHQW �
$SSOLFDWLRQ�RI�YLUWXDO�ZRUN�PHWKRG � VTXDUH� UHFWDQJXODU� FLUFXODU�DQG WULDQJXODU�VODEV � 'HVLJQ
SUREOHPV

81,7�9 %5,&.�0$6215< �
,QWURGXFWLRQ�� &ODVVLILFDWLRQ� RI� ZDOOV�� /DWHUDO� VXSSRUWV� DQG� VWDELOLW\�� HIIHFWLYH� KHLJKW� RI� ZDOO� DQG
FROXPQV��HIIHFWLYH� OHQJWK�RI�ZDOOV��GHVLJQ� ORDGV�� ORDG�GLVSHUVLRQ��SHUPLVVLEOH�VWUHVVHV��GHVLJQ�RI
D[LDOO\�DQG�HFFHQWULFDOO\�ORDGHG�EULFN�ZDOOV

727$/�����3(5,2'6
287&20(6�

� 7KH� VWXGHQW� VKDOO� KDYH� D� FRPSUHKHQVLYH� GHVLJQ� NQRZOHGJH� UHODWHG� WR YDULRXV� VWUXFWXUDO
V\VWHPV�

7(;7%22.6�
�� *DPEKLU�0�/�� �'HVLJQ�RI�5HLQIRUFHG�&RQFUHWH�6WUXFWXUHV���3UHQWLFH�+DOO� RI� ,QGLD�3ULYDWH

/LPLWHG�������
�� 'D\DUDWQDP��3���³%ULFN�DQG 5HLQIRUFHG�%ULFN�6WUXFWXUHV´��2[IRUG�	�,%+�3XEOLVKLQJ�+RXVH�

����
�� 3XQPLD� %�&�� $VKRN� .XPDU� -DLQ�� $UXQ� .�-DLQ�� �5�&�&�� 'HVLJQV 5HLQIRUFHG� &RQFUHWH

6WUXFWXUHV���/D[PL�3XEOLFDWLRQV 3YW� /WG���1HZ�'HOKL� �����
�� 9DUJKHVH�3�&�� �$GYDQFHG�5HLQIRUFHG�&RQFUHWH�'HVLJQ���3UHQWLFH�+DOO� RI� ,QGLD�3YW�� /WG��

1HZ�'HOKL�������

5()(5(1&(6�
�� 0DOOLFN�� '�.�� DQG� *XSWD� $�3��� ³5HLQIRUFHG� &RQFUHWH´�� 2[IRUG� DQG� ,%+� 3XEOLVKLQJ

&RPSDQ\�����
�� 6\DO��,�&��DQG�*RHO��$�.���³5HLQIRUFHG�&RQFUHWH�6WUXFWXUHV´��$�+��:KHHOHUV�	 &R��3YW��/WG��

����
�� 5DP�&KDQGUD�1��DQG�9LUHQGUD�*HKORW��³/LPLW�6WDWH�'HVLJQ´��6WDQGDUG�%RRN�+RXVH� �����
�� 6XEUDPDQLDQ�� 1��� �'HVLJQ� RI 5HLQIRUFHG� &RQFUHWH� 6WUXFWXUHV�� 2[IRUG� 8QLYHUVLW\�� 1HZ

'HOKL�������
�� ,6���������� &RGH� RI� SUDFWLFH� IRU� 3ODLQ� DQG 5HLQIRUFHG� &RQFUHWH�� %XUHDX RI ,QGLDQ

6WDQGDUGV��1HZ�'HOKL������
�� ,6���������� &RGH� RI� 3UDFWLFH� IRU� 6WUXFWXUDO� XVH� RI 8QUHLQIRUFHG� 0DVRQU\ %XUHDX RI

,QGLDQ 6WDQGDUGV��1HZ�'HOKL� ����

&(���� 6758&785$/�$1$/<6,6��,, /�7�3�&
� �����

2%-(&7,9(6�
� 7R� LQWURGXFH� WKH� VWXGHQWV� WR� DGYDQFHG�PHWKRGV� RI� DQDO\VLV� OLNH�PDWUL[�PHWKRGV�� 3ODVWLF

DQDO\VLV�DQG�)(�PHWKRG�DQG�DOVR�DQDO\VLV�RI�VSDFH�VWUXFWXUHV�



��

81,7�, )/(;,%,/,7<�0(7+2' �
(TXLOLEULXP�DQG�FRPSDWLELOLW\ ± 'HWHUPLQDWH�YV�,QGHWHUPLQDWH�VWUXFWXUHV ± ,QGHWHUPLQDF\ � 3ULPDU\
VWUXFWXUH ± &RPSDWLELOLW\� FRQGLWLRQV ± $QDO\VLV� RI� LQGHWHUPLQDWH� SLQ�MRLQWHG� SODQH� IUDPHV�
FRQWLQXRXV�EHDPV��ULJLG�MRLQWHG�SODQH�IUDPHV��ZLWK�UHGXQGDQF\�UHVWULFWHG�WR�WZR��

81,7�,, 67,))1(66�0$75,;�0(7+2' �
(OHPHQW� DQG� JOREDO� VWLIIQHVV� PDWULFHV ± $QDO\VLV� RI� FRQWLQXRXV� EHDPV ± &R�RUGLQDWH
WUDQVIRUPDWLRQV ± 5RWDWLRQ� PDWUL[ ± 7UDQVIRUPDWLRQV� RI� VWLIIQHVV� PDWULFHV�� ORDG� YHFWRUV� DQG
GLVSODFHPHQWV�YHFWRUV ± $QDO\VLV�RI�SLQ�MRLQWHG�SODQH� IUDPHV�DQG� ULJLG� IUDPHV� �ZLWK� UHGXQGDQF\
OLPLWHG�WR�WZR�

81,7�,,, ),1,7(�(/(0(17�0(7+2' �
,QWURGXFWLRQ ± 'LVFUHWLVDWLRQ� RI� D� VWUXFWXUH ± 'LVSODFHPHQW� IXQFWLRQV ± 7UXVV� HOHPHQW ± %HDP
HOHPHQW ± 3ODQH�VWUHVV�DQG�SODQH�VWUDLQ � 7ULDQJXODU�HOHPHQWV

81,7�,9 3/$67,&�$1$/<6,6�2)�6758&785(6 �
6WDWLFDOO\�LQGHWHUPLQDWH�D[LDO�SUREOHPV ± %HDPV�LQ�SXUH�EHQGLQJ ± 3ODVWLF�PRPHQW�RI�UHVLVWDQFH ±
3ODVWLF�PRGXOXV ± 6KDSH�IDFWRU ± /RDG�IDFWRU ± 3ODVWLF�KLQJH�DQG�PHFKDQLVP ± 3ODVWLF�DQDO\VLV�RI
LQGHWHUPLQDWH�EHDPV�DQG�IUDPHV ± 8SSHU�DQG�ORZHU�ERXQG�WKHRUHPV

81,7�9 63$&(�$1'�&$%/(�6758&785(6 �
$QDO\VLV� RI� 6SDFH� WUXVVHV� XVLQJ� PHWKRG� RI� WHQVLRQ� FRHIILFLHQWV ± %HDPV� FXUYHG� LQ� SODQ
6XVSHQVLRQ�FDEOHV ± VXVSHQVLRQ�EULGJHV�ZLWK�WZR�DQG�WKUHH�KLQJHG�VWLIIHQLQJ�JLUGHUV

727$/��/����7���������3(5,2'6

287&20(6�
� 7KH� VWXGHQW� ZLOO� KDYH� WKH� NQRZOHGJH� RQ� DGYDQFHG� PHWKRGV� RI� DQDO\VLV� RI� VWUXFWXUHV

LQFOXGLQJ�VSDFH�DQG�FDEOH�VWUXFWXUHV�

7(;7%22.6�
�� 3XQPLD�%�&��� $VKRN� .XPDU� -DLQ� DQG� $UXQ� .XPDU� -DLQ�� ³7KHRU\� RI� 6WUXFWXUHV´�� /D[PL

3XEOLFDWLRQV�������
�� 9DLG\DQDWKDQ��5��DQG�3HUXPDO��3���³&RPSUHKHQVLYH�VWUXFWXUDO�$QDO\VLV ± 9RO��,�	�,,´��/D[PL

3XEOLFDWLRQV��1HZ�'HOKL������
�� 1HJL /�6� 	�-DQJLG 5�6���³6WUXFWXUDO�$QDO\VLV´��7DWD�0F*UDZ +LOO�3XEOLFDWLRQV��1HZ�'HOKL�

�����
�� %KDYDL.DWWL�� 6�6�� ³6WUXFWXUDO�$QDO\VLV ± 9RO�� ��9RO�� �´�� 9LNDV�3XEOLVKLQJ�+RXVH�3YW�� /WG��

1HZ�'HOKL� ����

5()(5(1&(6�
�� *KDOL�$��1HELOOH�$�0�� DQG�%URZQ�7�*�� ³6WUXFWXUDO�$QDO\VLV´�$� XQLILHG� FODVVLFDO� DQG�0DWUL[

DSSURDFK´ �WK HGLWLRQ��6SRQ�3UHVV��/RQGRQ�DQG�1HZ�<RUN�������
�� &RDWHV�5�&��&RXWLH�0�*��DQG�.RQJ�)�.���³6WUXFWXUDO�$QDO\VLV´��(/%6�DQG�1HOVRQ������
�� 3DQGLW *�6� 	�*XSWD 6�3� �6WUXFWXUDO�$QDO\VLV ± $�0DWUL[� $SSURDFK�� 7DWD�0F*UDZ�+LOO

�����
�� :LOOLDP� :HDYHU -U� 	� -DPHV� 0�� *HUH�� �0DWUL[� $QDO\VLV� RI� )UDPHG� 6WUXFWXUHV��� &%6

3XEOLVKHUV�DQG�'LVWULEXWRUV��'HOKL� ����
�� *DPEKLU��0�/��� �)XQGDPHQWDOV�RI�6WUXFWXUDO�0HFKDQLFV�DQG�$QDO\VLV����3+,�/HDUQLQJ�3YW�

/WG���1HZ�'HOKL�������



��

&(���� '(6,*1�2)�67((/�6758&785(6 /7�3�&
�������

2%-(&7,9(6�
� 7R� LQWURGXFH� WKH� VWXGHQWV� WR� OLPLW� VWDWH� GHVLJQ� RI� VWUXFWXUDO� VWHHO�PHPEHUV� VXEMHFWHG� WR

FRPSUHVVLYH�� WHQVLOH DQG� EHQGLQJ� ORDGV�� LQFOXGLQJ� FRQQHFWLRQV�� 'HVLJQ� RI� VWUXFWXUDO
V\VWHPV�VXFK�DV� URRI� WUXVVHV��JDQWU\�JLUGHUV�DV�SHU�SURYLVLRQV�RI� FXUUHQW�FRGH� �,6���� �
������RI�SUDFWLFH�

81,7�, ,1752'8&7,21 �
3URSHUWLHV�RI�VWHHO ± 6WUXFWXUDO�VWHHO�VHFWLRQV ± /LPLW�6WDWH�'HVLJQ�&RQFHSWV ± /RDGV�RQ�6WUXFWXUHV
± &RQQHFWLRQV� XVLQJ� ULYHWV�� ZHOGLQJ�� EROWLQJ ± 'HVLJQ RI� EROWHG DQG� ZHOGHG� MRLQWV ± (FFHQWULF
FRQQHFWLRQV � (IILFLHQF\�RI�MRLQWV�

81,7�,, 7(16,21�0(0%(56 �
7\SHV�RI�VHFWLRQV ± 1HW�DUHD ± 1HW�HIIHFWLYH�VHFWLRQV�IRU�DQJOHV�DQG�7HH� LQ� WHQVLRQ ± 'HVLJQ�RI
FRQQHFWLRQV�LQ�WHQVLRQ�PHPEHUV ± 8VH�RI�OXJ�DQJOHV ± 'HVLJQ�RI�WHQVLRQ�VSOLFH ± &RQFHSW�RI�VKHDU
ODJ

81,7�,,, &2035(66,21�0(0%(56 ��
7\SHV� RI� FRPSUHVVLRQ� PHPEHUV ± 7KHRU\� RI� FROXPQV ± %DVLV� RI� FXUUHQW� FRGDO� SURYLVLRQ� IRU
FRPSUHVVLRQ� PHPEHU� GHVLJQ ± 6OHQGHUQHVV� UDWLR ± 'HVLJQ� RI� VLQJOH� VHFWLRQ� DQG� FRPSRXQG
VHFWLRQ�FRPSUHVVLRQ�PHPEHUV ± 'HVLJQ�RI�ODFHG�DQG�EDWWHQHG�W\SH�FROXPQV ± 'HVLJQ�RI�FROXPQ
EDVHV ± *XVVHWHG�EDVH

81,7�,9 %($06 �
'HVLJQ� RI� ODWHUDOO\� VXSSRUWHG� DQG� XQVXSSRUWHG� EHDPV ± %XLOW� XS� EHDPV ± %HDPV� VXEMHFWHG� WR
XQLD[LDO� DQG� ELD[LDO� EHQGLQJ ± 'HVLJQ� RI� SODWH� JLUGHUV � ,QWHUPHGLDWH� DQG� EHDULQJ� VWLIIHQHUV ±
)ODQJH�DQG�ZHE�VSOLFHV�

81,7�9 522)�75866(6�$1'�,1'8675,$/�6758&785(6 �
5RRI�WUXVVHV ± 5RRI�DQG�VLGH�FRYHULQJV ± 'HVLJQ�RI�SXUOLQ�DQG�HOHPHQWV�RI�WUXVV��HQG�EHDULQJ ±
'HVLJQ�RI�JDQWU\�JLUGHU�

727$/��/����7���������3(5,2'6

287&20(6�
� 7KH�VWXGHQWV�ZRXOG�KDYH�NQRZOHGJH�RQ�WKH�GHVLJQ�RI�VWUXFWXUDO�VWHHO�PHPEHUV�VXEMHFWHG

WR�FRPSUHVVLYH�� WHQVLOH�DQG�EHQGLQJ�IRUFHV� DV�SHU�FXUUHQW�FRGH�DQG�DOVR�NQRZ�WR�GHVLJQ
VWUXFWXUDO�V\VWHPV�VXFK�DV�URRI�WUXVVHV�DQG�JDQWU\�JLUGHUV�

7(;7%22.6�
�� *DPEKLU� 0�/�� �)XQGDPHQWDOV� RI� 6WUXFWXUDO� 6WHHO� 'HVLJQ���0F*UDZ�+LOO� (GXFDWLRQ� ,QGLD

3YW� /WG�������
�� 6KL\HNDU� 0�5�� �/LPLW� 6WDWH� 'HVLJQ� LQ� 6WUXFWXUDO� 6WHHO��� 3UHQWLFH +DOO� RI ,QGLD� 3YW�� /WG�

/HDUQLQJ�3YW��/WG�� �QG (GLWLRQ�������
�� 6XEUDPDQLDQ�1���'HVLJQ�RI�6WHHO�6WUXFWXUHV���2[IRUG�8QLYHUVLW\�3UHVV��1HZ�'HOKL�������

5()(5(1&(6�
�� 1DUD\DQDQ�5�HW�DO� �7HDFKLQJ 5HVRXUFH RQ 6WUXFWXUDO 6WHHO 'HVLJQ�� ,16'$*� 0LQLVWU\ RI

6WHHO�3XEOLFDWLRQV������
�� 'XJJDO� 6�.� �/LPLW 6WDWH 'HVLJQ RI 6WHHO 6WUXFWXUHV�� 7DWD 0F*UDZ +LOO 3XEOLVKLQJ

&RPSDQ\������
�� %KDYLNDWWL�6�6� �'HVLJQ RI 6WHHO 6WUXFWXUHV� %\ /LPLW 6WDWH 0HWKRG DV SHU ,6����±����� ,.

,QWHUQDWLRQDO�3XEOLVKLQJ�+RXVH�3YW��/WG�������
�� 6KDK�9�/� DQG 9HHQD *RUH� �/LPLW 6WDWH 'HVLJQ RI 6WHHO 6WUXFWXUHV�� ,6����±����

6WUXFWXUHV�3XEOLFDWLRQV�������
�� ,6�����������*HQHUDO�&RQVWUXFWLRQ�,Q�6WHHO � &RGH�RI�3UDFWLFH���7KLUG�5HYLVLRQ�� %XUHDX RI

,QGLDQ 6WDQGDUGV��1HZ�'HOKL������



��

&(���� 5$,/:$<6� $,532576 $1'�+$5%285�(1*,1((5,1* / 7�3 &
� �����

2%-(&7,9(6�
� 7R� H[SRVH� WKH� VWXGHQWV WR�5DLOZD\ SODQQLQJ�� GHVLJQ�� FRQVWUXFWLRQ� DQG�PDLQWHQDQFH� DQG

SODQQLQJ�DQG�GHVLJQ�SULQFLSOHV�RI�$LUSRUWV�DQG�+DUERXUV�

81,7�, 5$,/:$< 3/$11,1* ��
6LJQLILFDQFH� RI� 5RDG�� 5DLO�� $LU� DQG� :DWHU� WUDQVSRUWV � &RRUGLQDWLRQ� RI� DOO� PRGHV� WR� DFKLHYH
VXVWDLQDELOLW\ � (OHPHQWV RI�SHUPDQHQW ZD\ ± 5DLOV� 6OHHSHUV� %DOODVW� UDLO IL[WXUHV DQG IDVWHQLQJV� �
7UDFN 6WUHVV� FRQLQJ RI ZKHHOV� FUHHS LQ UDLOV� GHIHFWV LQ UDLOV ± 5RXWH DOLJQPHQW� VXUYH\V�
FRQYHQWLRQDO DQG PRGHUQ PHWKRGV� � 6RLO� VXLWDELOLW\� DQDO\VLV � *HRPHWULF� GHVLJQ� RI UDLOZD\V�
JUDGLHQW� VXSHU�HOHYDWLRQ��ZLGHQLQJ�RI�JDXJH�RQ�FXUYHV� 3RLQWV�DQG�&URVVLQJV�

81,7�,, 5$,/:$< &216758&7,21 $1'�0$,17(1$1&( �
(DUWKZRUN ± 6WDELOL]DWLRQ RI WUDFN RQ SRRU VRLO ±� 7XQQHOLQJ 0HWKRGV� GUDLQDJH DQG YHQWLODWLRQ ±�
&DOFXODWLRQ RI 0DWHULDOV UHTXLUHG IRU WUDFN OD\LQJ � &RQVWUXFWLRQ DQG PDLQWHQDQFH RI WUDFNV ±
0RGHUQ� PHWKRGV� RI� FRQVWUXFWLRQ� 	� PDLQWHQDQFH � 5DLOZD\ VWDWLRQV DQG� \DUGV� DQG� � SDVVHQJHU
DPHQLWLHV� 8UEDQ�UDLO ± ,QIUDVWUXFWXUH�IRU�0HWUR��0RQR�DQG�XQGHUJURXQG�UDLOZD\V�

81,7�,,, $,53257�3/$11,1* �
$LU�WUDQVSRUW�FKDUDFWHULVWLFV�DLUSRUW�FODVVLILFDWLRQ�DLU�SRUW�SODQQLQJ��REMHFWLYHV��FRPSRQHQWV��OD\RXW
FKDUDFWHULVWLFV� VRFLR�HFRQRPLF� FKDUDFWHULVWLFV RI WKH &DWFKPHQW DUHD� FULWHULD IRU� DLUSRUW VLWH
VHOHFWLRQ DQG ,&$2 VWLSXODWLRQV� 7\SLFDO� DLUSRUW OD\RXWV� &DVH VWXGLHV� 3DUNLQJ� DQG FLUFXODWLRQ
DUHD�

81,7�,9 $,53257�'(6,*1 �
5XQZD\ 'HVLJQ� 2ULHQWDWLRQ� :LQG 5RVH 'LDJUDP � 5XQZD\� OHQJWK � 3UREOHPV RQ EDVLF DQG
$FWXDO /HQJWK��*HRPHWULF GHVLJQ RI� UXQZD\V� &RQILJXUDWLRQ DQG 3DYHPHQW 'HVLJQ 3ULQFLSOHV ±
(OHPHQWV RI 7D[LZD\�'HVLJQ ± $LUSRUW =RQHV ± 3DVVHQJHU )DFLOLWLHV DQG 6HUYLFHV ± 5XQZD\ DQG
7D[LZD\ 0DUNLQJV�DQG�OLJKWLQJ�

81,7�9 +$5%285�(1*,1((5,1* ��
'HILQLWLRQ RI %DVLF 7HUPV� +DUERU� 3RUW� 6DWHOOLWH 3RUW� 'RFNV� :DYHV DQG 7LGHV ± 3ODQQLQJ DQG
'HVLJQ� RI� +DUERXUV�� 5HTXLUHPHQWV�� &ODVVLILFDWLRQ�� /RFDWLRQ� DQG� 'HVLJQ� 3ULQFLSOHV ± +DUERXU
/D\RXW DQG 7HUPLQDO )DFLOLWLHV ± &RDVWDO 6WUXFWXUHV� 3LHUV� %UHDN ZDWHUV� :KDUYHV� -HWWLHV��4XD\V�
6SULQJ )HQGHUV� 'ROSKLQV DQG )ORDWLQJ /DQGLQJ 6WDJH ± ,QODQG :DWHU 7UDQVSRUW ± :DYH DFWLRQ RQ
&RDVWDO 6WUXFWXUHV DQG &RDVWDO 3URWHFWLRQ :RUNV ± (QYLURQPHQWDO FRQFHUQ RI�3RUW�2SHUDWLRQV ±
&RDVWDO�5HJXODWLRQ�=RQH�������

727$/�����3(5,2'6
287&20(6�

� 2Q�FRPSOHWLQJ�WKH�FRXUVH��WKH�VWXGHQWV�ZLOO�KDYH�WKH�DELOLW\�WR�3ODQ�DQG�'HVLJQ�YDULRXV�FLYLO
(QJLQHHULQJ�DVSHFWV�RI�5DLOZD\V��$LUSRUWV�DQG�+DUERXU�

7(;7%22.6�
�� 6D[HQD�6XEKDVK�&�DQG�6DW\DSDO�$URUD� �$�&RXUVH�LQ�5DLOZD\�(QJLQHHULQJ���'KDQSDW�5DL

DQG�6RQV��'HOKL������
�� 6DWLVK� &KDQGUD� DQG� $JDUZDO� 0�0� �5DLOZD\� (QJLQHHULQJ�� �QG (GLWLRQ� 2[IRUG� 8QLYHUVLW\

3UHVV��1HZ�'HOKL�������
�� .KDQQD� 6� .�� $URUD� 0� *� DQG� -DLQ� 6� 6� �$LUSRUW� 3ODQQLQJ� DQG� 'HVLJQ��� 1HPFKDQG� DQG

%URWKHUV��5RRUNHH� �����
�� %LQGUD 6�3� �$�&RXUVH� LQ�'RFNV�DQG�+DUERXU�(QJLQHHULQJ���'KDQSDW�5DL�DQG�6RQV��1HZ

'HOKL� ����

5()(5(1&(6�
�� 5DQJZDOD� �5DLOZD\�(QJLQHHULQJ���&KDURWDU�3XEOLVKLQJ�+RXVH�������
�� 5DQJZDOD� �$LUSRUW�(QJLQHHULQJ���&KDURWDU�3XEOLVKLQJ�+RXVH�������
�� 5DQJZDOD� �+DUERU�(QJLQHHULQJ���&KDURWDU�3XEOLVKLQJ�+RXVH�������



��

�� 2]D�+�3��DQG 2]D�*�+���³$�FRXUVH�LQ�'RFNV�	�+DUERXU�(QJLQHHULQJ´��&KDURWDU�3XEOLVKLQJ
&R�� ����

�� 0XQGUH\ -�6� ³$�FRXUVH�LQ�5DLOZD\�7UDFN�(QJLQHHULQJ´��7DWD�0F*UDZ�+LOO�������
�� 6ULQLYDVDQ�5� +DUERXU� ³'RFN�DQG�7XQQHO�(QJLQHHULQJ�����WK (GLWLRQ�����

&(���� (19,5210(17$/�(1*,1((5,1*�,, /�7�3�&
� �����

2%-(&7,9(6�
� 7R�HGXFDWH�WKH�VWXGHQWV�RQ�WKH�SULQFLSOHV�DQG�GHVLJQ�RI�6HZDJH�&ROOHFWLRQ��&RQYH\DQFH�

WUHDWPHQW�DQG�GLVSRVDO�

81,7�, 3/$11,1*�)25�6(:(5$*(�6<67(06 �
6RXUFHV�RI�ZDVWHZDWHU�JHQHUDWLRQ ± (IIHFWV ± (VWLPDWLRQ�RI�VDQLWDU\�VHZDJH�IORZ ± (VWLPDWLRQ�RI
VWRUP�UXQRII ± )DFWRUV�DIIHFWLQJ�&KDUDFWHULVWLFV�DQG FRPSRVLWLRQ�RI�VHZDJH�DQG�WKHLU�VLJQLILFDQFH ±
(IIOXHQW�VWDQGDUGV ± /HJLVODWLRQ�UHTXLUHPHQWV�

81,7�,, 6(:(5�'(6,*1 �
6HZHUDJH ± +\GUDXOLFV�RI� IORZ� LQ�VHZHUV ± 2EMHFWLYHV ± 'HVLJQ�SHULRG � 'HVLJQ�RI�VDQLWDU\�DQG
VWRUP�VHZHUV ± 6PDOO�ERUH�V\VWHPV � &RPSXWHU�DSSOLFDWLRQV ± /D\LQJ��MRLQLQJ�	�WHVWLQJ�RI�VHZHUV
± DSSXUWHQDQFHV ± 3XPSV ± VHOHFWLRQ� RI� SXPSV� DQG� SLSH� 'UDLQDJH ��� � 3OXPELQJ� 6\VWHP� IRU
%XLOGLQJV ± 2QH�SLSH�DQG�WZR�SLSH�V\VWHP�

81,7�,,, 35,0$5<�75($70(17�2)�6(:$*( �
2EMHFWLYH ± 6HOHFWLRQ�RI�WUHDWPHQW�SURFHVVHV ± 3ULQFLSOHV��)XQFWLRQV��'HVLJQ�DQG�'UDZLQJ�RI�8QLWV
� 2QVLWH� VDQLWDWLRQ � 6HSWLF� WDQN�ZLWK� GLVSHUVLRQ � *UH\�ZDWHU� KDUYHVWLQJ ± 3ULPDU\� WUHDWPHQW ±
3ULQFLSOHV��IXQFWLRQV�GHVLJQ�DQG�GUDZLQJ�RI�VFUHHQ��JULW�FKDPEHUV�DQG�SULPDU\�VHGLPHQWDWLRQ�WDQNV
± &RQVWUXFWLRQ��RSHUDWLRQ DQG�0DLQWHQDQFH�DVSHFWV�

81,7�,9 6(&21'$5<�75($70(17�2)�6(:$*( ��
2EMHFWLYH ± 6HOHFWLRQ�RI�7UHDWPHQW�0HWKRGV ± 3ULQFLSOHV��)XQFWLRQV��'HVLJQ�DQG�'UDZLQJ�RI�8QLWV �
$FWLYDWHG� 6OXGJH� 3URFHVV� DQG� 7ULFNOLQJ� ILOWHU ± 2[LGDWLRQ� GLWFKHV�� 8$6% ± :DVWH� 6WDELOL]DWLRQ
3RQGV ± 5HFODPDWLRQ� DQG� 5HXVH� RI� VHZDJH � VHZDJH� UHF\FOH� LQ� UHVLGHQWLDO� FRPSOH[ � 5HFHQW
$GYDQFHV� LQ� 6HZDJH� 7UHDWPHQW ± &RQVWUXFWLRQ� DQG� 2SHUDWLRQ� 	� 0DLQWHQDQFH� RI� 6HZDJH
7UHDWPHQW�3ODQWV�

81,7 9 ',6326$/�2)�6(:$*(�$1'�6/8'*(�0$1$*(0(17 �
6WDQGDUGV�IRU�'LVSRVDO � 0HWKRGV ± GLOXWLRQ ± 6HOI�SXULILFDWLRQ�RI�VXUIDFH�ZDWHU�ERGLHV ± 2[\JHQ
VDJ�FXUYH ± /DQG�GLVSRVDO ± 6OXGJH�FKDUDFWHUL]DWLRQ ± 7KLFNHQLQJ ± 6OXGJH�GLJHVWLRQ ± %LRJDV
UHFRYHU\ ± 6OXGJH�&RQGLWLRQLQJ�DQG�'HZDWHULQJ ± GLVSRVDO ± $GYDQFHV�LQ�6OXGJH�7UHDWPHQW�DQG
GLVSRVDO�

727$/�����3(5,2'6
287&20(6�
7KH�VWXGHQWV�FRPSOHWLQJ�WKH�FRXUVH�ZLOO�KDYH

� DELOLW\�WR�HVWLPDWH�VHZDJH�JHQHUDWLRQ�DQG�GHVLJQ�VHZHU�V\VWHP�LQFOXGLQJ�VHZDJH�SXPSLQJ
VWDWLRQV

� UHTXLUHG XQGHUVWDQGLQJ�RQ�WKH FKDUDFWHULVWLFV�DQG�FRPSRVLWLRQ�RI��VHZDJH��VHOI��SXULILFDWLRQ
RI��VWUHDPV

� DELOLW\� WR� SHUIRUP� EDVLF� GHVLJQ� RI� WKH� XQLW� RSHUDWLRQV� DQG� SURFHVVHV� WKDW� DUH� XVHG� LQ
VHZDJH�WUHDWPHQW

7(;7%22.6�
�� *DUJ��6�.�� �(QYLURQPHQWDO�(QJLQHHULQJ� 9RO��,,��.KDQQD�3XEOLVKHUV��1HZ�'HOKL�������
�� 3XQPLD�� %�&��� -DLQ�� $�.��� DQG� -DLQ� $�� �(QYLURQPHQWDO� (QJLQHHULQJ��� 9RO�,,�� /DNVKPL

3XEOLFDWLRQV��1HZV OHWWHU�������



��

5()(5(1&(6�
�� �0DQXDO�RQ�6HZHUDJH�DQG�6HZDJH�7UHDWPHQW���&3+((2��0LQLVWU\�RI�8UEDQ�'HYHORSPHQW�

*RYHUQPHQW�RI�,QGLD��1HZ�'HOKL�������
�� 0HWFDOI� 	� (GG\�� �:DVWHZDWHU� (QJLQHHULQJ� ± 7UHDWPHQW� DQG� 5HXVH�� 7DWD� 0F*UDZ +LOO

&RPSDQ\��1HZ�'HOKL� �����
�� .DULD *� / 	� &KULVWLDQ 5� $�� �:DVWHZDWHU� 7UHDWPHQW��� 3UHQWLFH� +DOO� RI� ,QGLD�� 1HZ� 'HOKL�

�����

&(���� (19,5210(17$/�(1*,1((5,1*�/$%25$725< / 7 3 &
� � � �

2%-(&7,9(6�
� 7R�XQGHUVWDQG�WKH�VDPSOLQJ�DQG�SUHVHUYDWLRQ�PHWKRGV�DQG�VLJQLILFDQFH�RI�FKDUDFWHUL]DWLRQ

RI�ZDVWHZDWHU�

/,67�2)�(;3(5,0(176�
�� 'HWHUPLQDWLRQ�RI�$PPRQLD�1LWURJHQ�LQ�ZDVWHZDWHU�
�� &RDJXODWLRQ�DQG�3UHFLSLWDWLRQ�SURFHVV�IRU�WUHDWLQJ�ZDVWH�ZDWHU
�� 'HWHUPLQDWLRQ�RI�VXVSHQGHG��YRODWLOH��IL[HG�DQG�VHWWOHDEOH�VROLGV�LQ�ZDVWHZDWHU�
�� %�2�'��WHVW
�� &�2�'��WHVW
�� 1LWUDWH�LQ�ZDVWHZDWHU�
�� 3KRVSKDWH�LQ�ZDVWHZDWHU�
�� 'HWHUPLQDWLRQ�RI�&DOFLXP��3RWDVVLXP�DQG�6RGLXP�
�� +HDY\�PHWDOV�GHWHUPLQDWLRQ � &KURPLXP��/HDG�DQG�=LQF�

�'HPRQVWUDWLRQ�RQO\�
727$/�����3(5,2'6

287&20(6�
� 7KH�VWXGHQWV�FRPSOHWLQJ� WKH�FRXUVH�ZLOO�EH�DEOH� WR FKDUDFWHUL]H�ZDVWHZDWHU�DQG�FRQGXFW

WUHDWDELOLW\�VWXGLHV�

5()(5(1&(�
�� 6WDQGDUGV�0HWKRGV� IRU� WKH� ([DPLQDWLRQ� RI�:DWHU� DQG :DVWHZDWHU�� ��WK (GLWLRQ��:3&)�

$3+$�DQG�$::$��86$�������

/,67�2)�(48,30(17 )25�$�%$7&+�2)����678'(176

6O�
1R�

'HVFULSWLRQ�RI�(TXLSPHQW 4XDQWLW\

�� 2[\JHQ�DQDO\]HU �
�� 6SHFWURSKRWRPHWHU �
�� ,RQ ± VHOHFWLYH�HOHFWURGH �
�� 6RGLXP�3RWDVVLXP�$QDO\]HU ± )ODPH�3KRWRPHWHU �
�� *DV�&KURPDWRJUDSK\ �
�� $WRPLF�DEVRUSWLRQ�VSHFWURVFRS\��1L��=Q��3E� �
�� 1HSKOR � WXUELGLW\�PHWHU �
�� %2'�$QDO\VHU �
�� &2'�$QDO\VHU �
��� -DU�7HVW�$SSDUDWXV �



��

&(���� &21&5(7(�$1'�+,*+:$<�(1*,1((5,1*�/$%25$725< /�7 3�&
� ��� �

2%-(&7,9(6�
� 7R�OHDUQ�WKH�SULQFLSOHV�DQG�SURFHGXUHV�RI�WHVWLQJ�&RQFUHWH�DQG�+LJKZD\�PDWHULDOV�DQG�WR

JHW�KDQGV�RQ�H[SHULHQFH�E\�FRQGXFWLQJ�WKH�WHVWV�DQG�HYROYLQJ�LQIHUHQFHV�

/,67�2)�(;3(5,0(176

,� 7(676�21�)5(6+�&21&5(7(
�� 6OXPS�FRQH�WHVW
�� )ORZ�WDEOH
�� &RPSDFWLRQ�IDFWRU
�� 9HH�EHH�WHVW�

,,� 7(676�21�+$5'(1('�&21&5(7(
�� &RPSUHVVLYH�VWUHQJWK � &XEH�	 &\OLQGHU
�� )OH[XUH�WHVW
�� 0RGXOXV�RI�(ODVWLFLW\

,,,� 7(676�21�$**5(*$7(6
�� 6SHFLILF�*UDYLW\
�� *UDGDWLRQ�RI�$JJUHJDWH
�� &UXVKLQJ�6WUHQJWK
�� $EUDVLRQ��9DOXH
�� ,PSDFW�9DOXH
�� :DWHU�$EVRUSWLRQ
�� )ODNLQHVV�DQG�(ORQJDWLRQ�,QGLFHV

,9� 7(676�21�%,780(1
�� 3HQHWUDWLRQ
�� 6RIWHQLQJ�3RLQW
�� 'XFWLOLW\
�� )ODVK�DQG�ILUH�SRLQWV�
�� 9LVFRVLW\

9� 7(676�21�%,780,1286�0,;(6
�� 'HWHUPLQDWLRQ�RI�%LQGHU�&RQWHQW
�� 0DUVKDOO�6WDELOLW\�DQG�)ORZ�YDOXHV
�� 'HQVLW\

287&20(6�
� 6WXGHQW�NQRZV�WKH�WHFKQLTXHV�WR�FKDUDFWHUL]H�YDULRXV�SDYHPHQW�PDWHULDOV WKURXJK�UHOHYDQW

WHVWV�

/,67�2)�(48,30(17 )25�$�%$7&+�2)����678'(176
6O�1R 'HVFULSWLRQ�RI�(TXLSPHQW 4XDQWLW\
�� &RQFUHWH�FXEH�PRXOGV �
�� &RQFUHWH�F\OLQGHU�PRXOGV �
�� &RQFUHWH�3ULVP�PRXOGV �
�� 6LHYHV �VHW
�� &RQFUHWH�0L[HU �
�� 6OXPS�FRQH �
�� )ORZ�WDEOH �
�� 9LEUDWRU �
�� 7URYHOV�DQG�SODQHUV ��VHW
��� 870 ± ��� N1 FDSDFLW\ �
��� 9HH�%HH�&RQVLVWRPHWHU �
��� $JJUHJDWH�LPSDFW�WHVWLQJ�PDFKLQH �
��� &%5�$SSDUDWXV �



��

��� %ODLQV�$SSDUDWXV �
��� /RV � $QJHOHV DEUDVLRQ�WHVWLQJ�PDFKLQH �
��� 0DUVKDOO�6WDELOLW\�$SSDUDWXV �

&(���� 6758&785$/�'<1$0,&6�$1'�($57+48$.(�(1*,1((5,1* /�7�3�&
��������

2%-(&7,9(6�
� 7KH� PDLQ� REMHFWLYH� RI� WKH� FRXUVH� LV� WR� LQWURGXFH� G\QDPLF� ORDGLQJ� DQG� WKH� G\QDPLF

SHUIRUPDQFH�RI�WKH�VWUXFWXUHV�WR�WKH�VWXGHQWV����'LIIHUHQW�W\SHV�RI�G\QDPLF�ORDGLQJ�DOVR�WR
EH� GLVFXVVHG�� � 7KH� GHWDLOHG� VWXG\� RQ� WKH� SHUIRUPDQFH� RI� VWUXFWXUHV� XQGHU� HDUWKTXDNH
ORDGLQJ�LV�DOVR�RQH�RI�WKH�IRFXV�RI�WKH�FRXUVH�

81,7�, 7+(25<�2)�9,%5$7,216 �
'LIIHUHQFH� EHWZHHQ� VWDWLF� ORDGLQJ� DQG� G\QDPLF ORDGLQJ ± 'HJUHH RI� IUHHGRP ± LGHDOLVDWLRQ RI
VWUXFWXUH� DV� VLQJOH� GHJUHH� RI� IUHHGRP� V\VWHP ± )RUPXODWLRQ� RI (TXDWLRQV� RI�PRWLRQ� RI� 6'2)
V\VWHP � '¶$OHPEHUWV�SULQFLSOHV ± HIIHFW�RI�GDPSLQJ ± IUHH�DQG� IRUFHG�YLEUDWLRQ�RI�GDPSHG�DQG
XQGDPSHG�VWUXFWXUHV ± 5HVSRQVH�WR�KDUPRQLF�DQG�SHULRGLF�IRUFHV�

81,7�,, 08/7,3/(�'(*5((�2)�)5(('20�6<67(0 �
7ZR�GHJUHH�RI�IUHHGRP�V\VWHP ± PRGHV�RI�YLEUDWLRQV ± IRUPXODWLRQ�RI�HTXDWLRQV�RI�PRWLRQ RI�PXOWL
GHJUHH� RI� IUHHGRP� �0'2)�� V\VWHP � (LJHQ� YDOXHV� DQG�(LJHQ� YHFWRUV ± 5HVSRQVH� WR� IUHH� DQG
IRUFHG�YLEUDWLRQV � GDPSHG�DQG�XQGDPSHG�0'2)�V\VWHP ± 0RGDO�VXSHUSRVLWLRQ�PHWKRGV�

81,7�,,, (/(0(176�2)�6(,602/2*< �
(OHPHQWV� RI�(QJLQHHULQJ�6HLVPRORJ\ � &DXVHV� RI�(DUWKTXDNH ± 3ODWH�7HFWRQLF� WKHRU\ ± (ODVWLF
UHERXQG� 7KHRU\ ± &KDUDFWHULVWLF� RI HDUWKTXDNH ± (VWLPDWLRQ� RI� HDUWKTXDNH� SDUDPHWHUV �
0DJQLWXGH�DQG�LQWHQVLW\�RI�HDUWKTXDNHV ± 6SHFWUDO�$FFHOHUDWLRQ�

81,7�,9 5(63216(�2)�6758&785(6�72�($57+48$.( �
(IIHFW�RI�HDUWKTXDNH�RQ�GLIIHUHQW�W\SH�RI�VWUXFWXUHV ± %HKDYLRXU�RI�5HLQIRUFHG &HPHQW�&RQFUHWH�
6WHHO� DQG� 3UHVWUHVVHG� &RQFUHWH� 6WUXFWXUH� XQGHU� HDUWKTXDNH� ORDGLQJ ± 3LQFKLQJ� HIIHFW ±
%RXFKLQJHU�(IIHFWV ± (YDOXDWLRQ�RI�HDUWKTXDNH�IRUFHV��DV�SHU�,6����� ± ���� � 5HVSRQVH�6SHFWUD
± /HVVRQV�OHDUQW�IURP�SDVW�HDUWKTXDNHV�

81,7�9 '(6,*1�0(7+2'2/2*< �
&DXVHV�RI� GDPDJH ± 3ODQQLQJ� FRQVLGHUDWLRQV� ��$UFKLWHFWXUDO� FRQFHSWV�DV�SHU� ,6����� ± ���� ±
*XLGHOLQHV� IRU� (DUWKTXDNH� UHVLVWDQW� GHVLJQ ± (DUWKTXDNH� UHVLVWDQW� GHVLJQ� IRU� PDVRQU\� DQG
5HLQIRUFHG &HPHQW� &RQFUHWH� EXLOGLQJV ± /DWHU� ORDG� DQDO\VLV ± 'HVLJQ� DQG� GHWDLOLQJ� DV� SHU
,6������ ± �����

727$/�����3(5,2'6
287&20(6�

� $W�WKH�HQG�RI�WKH�FRXUVH��VWXGHQW ZLOO�KDYH�WKH�NQRZOHGJH WR�DQDO\VH�VWUXFWXUHV VXEMHFWHG
WR�G\QDPLF�ORDGLQJ�DQG�WR GHVLJQ�WKH VWUXFWXUHV�IRU�VHLVPLF�ORDGLQJ�DV�SHU�FRGH SURYLVLRQV�

7(;7%22.6�
�� &KRSUD�� $�.��� ³'\QDPLFV� RI� 6WUXFWXUHV ± 7KHRU\� DQG� $SSOLFDWLRQV� WR� (DUWKTXDNH

(QJLQHHULQJ´� �WK (GLWLRQ��3HDUVRQ�(GXFDWLRQ�������
�� $JDUZDO� 3 DQG 6KULNKDQGH� 0�� �(DUWKTXDNH 5HVLVWDQW 'HVLJQ RI 6WUXFWXUHV�� 3UHQWLFH

+DOO�RI�,QGLD�3YW��/WG������

5()(5(1&(6�
�� %LJJV��-�0���³,QWURGXFWLRQ WR�6WUXFWXUDO�'\QDPLFV´��0F*UDZ +LOO�%RRN�&R���1HZ�<RUN������
�� 'RZULFN��'�-���³(DUWKTXDNH�5HVLVWDQW�'HVLJQ´��-RKQ�:LOH\�	�6RQV��/RQGRQ� ����
�� 3D]�� 0�� DQG� /HLJK�:�� ³6WUXFWXUDO� '\QDPLFV ± 7KHRU\� 	� &RPSXWDWLRQ´�� �WK (GLWLRQ�� &%6

3XEOLVKHUV�	�'LVWULEXWRUV��6KDKGDUD��'HOKL�������



��

&(���� 35(675(66('�&21&5(7(�6758&785(6 /�7�3�&
��������

2%-(&7,9(6�
� 7R� LQWURGXFH� WKH�QHHG�IRU�SUHVWUHVVLQJ�DV�ZHOO�DV� WKH�PHWKRGV�� W\SHV�DQG�DGYDQWDJHV�RI

SUHVWUHVVLQJ� WR� WKH� VWXGHQWV�� 6WXGHQWV� ZLOO� EH� LQWURGXFHG� WR� WKH� GHVLJQ� RI� SUHVWUHVVHG
FRQFUHWH�VWUXFWXUHV�VXEMHFWHG�WR�IOH[XUH�DQG�VKHDU�

81,7 , ,1752'8&7,21 ± 7+(25<�$1'�%(+$9,285 �
%DVLF� FRQFHSWV ± $GYDQWDJHV ± 0DWHULDOV� UHTXLUHG ± 6\VWHPV� DQG� PHWKRGV� RI� SUHVWUHVVLQJ ±
$QDO\VLV�RI� VHFWLRQV ± 6WUHVV� FRQFHSW ± 6WUHQJWK� FRQFHSW ± /RDG�EDODQFLQJ� FRQFHSW ± (IIHFW�RI
ORDGLQJ� RQ� WKH� WHQVLOH� VWUHVVHV� LQ� WHQGRQV ± (IIHFW� RI� WHQGRQ� SURILOH� RQ� GHIOHFWLRQV ± )DFWRUV
LQIOXHQFLQJ�GHIOHFWLRQV ± &DOFXODWLRQ�RI�GHIOHFWLRQV ± 6KRUW�WHUP�DQG�ORQJ�WHUP�GHIOHFWLRQV � /RVVHV
RI�SUHVWUHVV ± (VWLPDWLRQ�RI�FUDFN�ZLGWK�

81,7�,, '(6,*1�)25�)/(;85( $1'�6+($5 �
%DVLF�DVVXPSWLRQV�IRU�FDOFXODWLQJ�IOH[XUDO�VWUHVVHV ± 3HUPLVVLEOH�VWUHVVHV�LQ�VWHHO�DQG�FRQFUHWH�DV
SHU� ,�6������&RGH ± 'HVLJQ�RI�VHFWLRQV�RI 7\SH� ,�DQG 7\SH� ,,�SRVW�WHQVLRQHG�DQG�SUH�WHQVLRQHG
EHDPV ± &KHFN IRU VWUHQJWK OLPLW EDVHG RQ ,�6� ���� &RGH ± /D\RXW RI FDEOHV LQ�SRVW�WHQVLRQHG
EHDPV ± /RFDWLRQ�RI�ZLUHV�LQ�SUH�WHQVLRQHG�EHDPV ± 'HVLJQ�IRU�VKHDU�EDVHG�RQ�,�6�������&RGH�

81,7�,,, '()/(&7,21 $1'�'(6,*1�2) $1&+25$*(�=21( �
)DFWRUV LQIOXHQFLQJ GHIOHFWLRQV ± 6KRUW WHUP GHIOHFWLRQV RI XQFUDFNHG PHPEHUV ± 3UHGLFWLRQ�RI
ORQJ�WHUP�GHIOHFWLRQV�GXH�WR�FUHHS�DQG�VKULQNDJH ± &KHFN�IRU�VHUYLFHDELOLW\�OLPLW�VWDWH�RI�GHIOHFWLRQ�
'HWHUPLQDWLRQ�RI�DQFKRUDJH�]RQH�VWUHVVHV�LQ�SRVW�WHQVLRQHG�EHDPV�E\�0DJQHO¶V�PHWKRG� *X\RQ¶V
PHWKRG DQG� ,6���� FRGH ± GHVLJQ RI DQFKRUDJH ]RQH UHLQIRUFHPHQW ± &KHFN� IRU� WUDQVIHU� ERQG
OHQJWK�LQ�SUH�WHQVLRQHG�EHDPV�

81,7�,9 &20326,7(�%($06 $1'�&217,18286�%($06 �
$QDO\VLV�DQG�GHVLJQ�RI�FRPSRVLWH�EHDPV ± 0HWKRGV�RI�DFKLHYLQJ�FRQWLQXLW\�LQ�FRQWLQXRXV�EHDPV ±
$QDO\VLV IRU VHFRQGDU\ PRPHQWV ± &RQFRUGDQW FDEOH DQG OLQHDU WUDQVIRUPDWLRQ ± &DOFXODWLRQ�RI
VWUHVVHV ± 3ULQFLSOHV�RI�GHVLJQ�

81,7�9 0,6&(//$1(286�6758&785(6 �
'HVLJQ RI WHQVLRQ DQG FRPSUHVVLRQ PHPEHUV ± 7DQNV� SLSHV DQG SROHV ± 3DUWLDO SUHVWUHVVLQJ ±
'HILQLWLRQ� PHWKRGV RI DFKLHYLQJ SDUWLDO SUHVWUHVVLQJ� PHULWV DQG GHPHULWV RI SDUWLDO SUHVWUHVVLQJ�

727$/�����3(5,2'6
287&20(6�

� 6WXGHQW� VKDOO� KDYH� D� NQRZOHGJH� RQ�PHWKRGV� RI� SUHVWUHVVLQJ� DQG� DEOH� WR� GHVLJQ� YDULRXV
SUHVWUHVVHG�FRQFUHWH�VWUXFWXUDO�HOHPHQWV�

7(;7%22.6�
�� .ULVKQD� 5DMX� 1�� �3UHVWUHVVHG� FRQFUHWH��� �WK (GLWLRQ�� 7DWD� 0F*UDZ� +LOO� &RPSDQ\�� 1HZ

'HOKL� ����
�� 3DQGLW�*�6� DQG *XSWD�6�3�� �3UHVWUHVVHG &RQFUHWH�� &%6 3XEOLVKHUV DQG 'LVWULEXWHUV

3YW��/WG�������

5()(5(1&(6�
�����5DMDJRSDODQ�1� �3UHVWUHVVHG�&RQFUHWH���1DURVD�3XEOLVKLQJ�+RXVH�������
�� 'D\DUDWQDP�3�� �3UHVWUHVVHG�&RQFUHWH�6WUXFWXUHV���2[IRUG�DQG�,%+� ����
�� /LQ 7�<� DQG 1HG�+�%XUQV� �'HVLJQ RI SUHVWUHVVHG &RQFUHWH 6WUXFWXUHV�� 7KLUG� (GLWLRQ�

:LOH\ ,QGLD�3YW��/WG���1HZ�'HOKL�������
�� ,6�����������&RGH�RI�3UDFWLFH�IRU�3UHVWUHVVHG�&RQFUHWH��%XUHDX�RI�,QGLDQ 6WDQGDUGV��1HZ

'HOKL������



��

&(���� :$7(5�5(6285&(6�$1' ,55,*$7,21�(1*,1((5,1* /7�3 &
�������

2%-(&7,9(6�
� 7KH�VWXGHQW�LV�H[SRVHG�WR�GLIIHUHQW�SKDVHV�LQ�:DWHU�5HVRXUFHV�0DQDJHPHQW�DQG�1DWLRQDO

:DWHU� 3ROLF\�� )XUWKHU� WKH\� ZLOO� EH� LPSDUWHG� UHTXLUHG� NQRZOHGJH� RQ� 5HVHUYRLU� SODQQLQJ�
PDQDJHPHQW� DQG� HFRQRPLF� DQDO\VLV� LQFOXGLQJ� ,UULJDWLRQ� DQG� ,UULJDWLRQ� PDQDJHPHQW
SUDFWLFHV�

81,7�, :$7(5�5(6285&(6 �
:DWHU� UHVRXUFHV� VXUYH\ ± :DWHU� UHVRXUFHV� RI� ,QGLD� DQG� 7DPLOQDGX ± 'HVFULSWLRQ� RI� ZDWHU
UHVRXUFHV� SODQQLQJ ± (VWLPDWLRQ� RI� ZDWHU� UHTXLUHPHQWV� IRU� LUULJDWLRQ� DQG� GULQNLQJ� 6LQJOH� DQG
PXOWLSXUSRVH� � UHVHUYRLU ± 0XOWL� REMHFWLYH � )L[DWLRQ� RI� 6WRUDJH� FDSDFLW\ �6WUDWHJLHV� IRU� UHVHUYRLU
RSHUDWLRQ � 'HVLJQ�IORRG�OHYHHV�DQG�IORRG�ZDOOV�

81,7�,, :$7(5�5(6285&(�0$1$*(0(17 �
(FRQRPLFV� RI� ZDWHU� UHVRXUFHV� SODQQLQJ� ± 1DWLRQDO� :DWHU� 3ROLF\ ± &RQVXPSWLYH� DQG� QRQ�
FRQVXPSWLYH�ZDWHU�XVH � :DWHU�TXDOLW\ ± 6FRSH�DQG�DLPV�RI�PDVWHU�SODQ � &RQFHSW�RI�EDVLQ�DV�D
XQLW�IRU�GHYHORSPHQW � :DWHU�EXGJHW� &RQMXQFWLYH�XVH RI�VXUIDFH�DQG�JURXQG�ZDWHU

81,7�,,, ,55,*$7,21�(1*,1((5,1* �
1HHG ± 0HULWV�DQG�'HPHULWV ± 'XW\��'HOWD�DQG�%DVH�SHULRG ± ,UULJDWLRQ�HIILFLHQFLHV ± &URSV�DQG
6HDVRQV � &URS�ZDWHU�5HTXLUHPHQW ± (VWLPDWLRQ�RI�&RQVXPSWLYH�XVH�RI�ZDWHU�

81,7�,9 &$1$/�,55,*$7,21 �
7\SHV� RI� ,PSRXQGLQJ� VWUXFWXUHV�� *UDYLW\� GDP ± 'LYHUVLRQ� +HDG� ZRUNV � &DQDO� GURS ± &URVV
GUDLQDJH� ZRUNV ± &DQDO� UHJXODWLRQV ± &DQDO� RXWOHWV ± &DQDO� OLQLQJ � .HQQDG\¶V� DQG� /DFH\¶V
5HJLPH�WKHRU\

81,7�9 ,55,*$7,21�0(7+2'6�$1'�0$1$*(0(17 �
/LIW�LUULJDWLRQ ± 7DQN�LUULJDWLRQ ± :HOO�LUULJDWLRQ ± ,UULJDWLRQ�PHWKRGV��6XUIDFH�DQG�6XE�6XUIDFH�DQG
0LFUR� ,UULJDWLRQ � 0HULWV�DQG�GHPHULWV ± ,UULJDWLRQ� VFKHGXOLQJ ± :DWHU� GLVWULEXWLRQ ± 3DUWLFLSDWRU\
LUULJDWLRQ�PDQDJHPHQW�ZLWK�D�FDVH�VWXG\

727$/ ��� 3(5,2'6
287�&20(6�

� 7KH� VWXGHQWV� ZLOO� KDYH� NQRZOHGJH� DQG� VNLOOV� RQ� 3ODQQLQJ�� GHVLJQ�� RSHUDWLRQ� DQG
PDQDJHPHQW�RI�UHVHUYRLU�V\VWHP�

� 7KH�VWXGHQW�ZLOO JDLQ�NQRZOHGJH�RQ�GLIIHUHQW PHWKRGV�RI�LUULJDWLRQ�LQFOXGLQJ�FDQDO�LUULJDWLRQ�

7(;7%22.6�
�� /LQVOH\�5�.��DQG�)UDQ]LQL�-�%��³:DWHU�5HVRXUFHV�(QJLQHHULQJ´��0F*UDZ�+LOO�,QF�������
�� 3XQPLD� %�&��� HW�� DO�� ,UULJDWLRQ� DQG� ZDWHU� SRZHU� (QJLQHHULQJ�� /D[PL� 3XEOLFDWLRQV�� ��WK

(GLWLRQ� 1HZ�'HOKL� ����
�� *DUJ� 6�� .�� ³,UULJDWLRQ� (QJLQHHULQJ� DQG� +\GUDXOLF� VWUXFWXUHV´�� .KDQQD� 3XEOLVKHUV�� ��UG

5HYLVHG�(GLWLRQ� 1HZ�'HOKL� ����

5()(5(1&(6�
�� 'XJJDO�� .�1�� DQG� 6RQL�� -�3��� ³(OHPHQWV� RI� :DWHU� 5HVRXUFHV� (QJLQHHULQJ´�� 1HZ� $JH

,QWHUQDWLRQDO�3XEOLVKHUV������
�� &KDWXUYHGL�0�&��� ³:DWHU�5HVRXUFHV�6\VWHPV�3ODQQLQJ�DQG�0DQDJHPHQW´��7DWD�0F*UDZ�

+LOO�,QF���1HZ�'HOKL�������
�� 0LFKDHO�$�0���,UULJDWLRQ�7KHRU\�DQG�3UDFWLFH� �QG (GLWLRQ� 9LNDV�3XEOLVKLQJ�+RXVH�3YW��/WG��

1RLGD��8S������
�� 'LOLS .XPDU 0DMXPGDU� ³,UULJDWLRQ :DWHU 0DQDJHPHQW´� 3UHQWLFH�+DOO RI ,QGLD� 1HZ

'HOKL�������
�� $VDZD� *�/�� ³,UULJDWLRQ (QJLQHHULQJ´� 1HZ$JH ,QWHUQDWLRQDO 3XEOLVKHUV� 1HZ 'HOKL� �����



��

&(���� (67,0$7,21�$1'�48$17,7<�6859(<,1* /�7�3�&
��������

2%-(&7,9(6�
� 7R�SURYLGH�WKH�VWXGHQW�ZLWK�WKH�DELOLW\�WR�HVWLPDWH�WKH�TXDQWLWLHV�RI�LWHP�RI�ZRUNV�LQYROYHG�LQ

EXLOGLQJV��ZDWHU� VXSSO\� DQG� VDQLWDU\�ZRUNV�� URDG�ZRUNV�DQG� LUULJDWLRQ�ZRUNV�� DQG�DOVR� WR
HTXLS�WKH�VWXGHQW�ZLWK�WKH�DELOLW\�WR�GR�UDWH�DQDO\VLV��YDOXDWLRQ�RI�SURSHUWLHV�DQG�SUHSDUDWLRQ
RI�UHSRUWV�IRU�HVWLPDWLRQ�RI�YDULRXV�LWHPV�

81,7�, (67,0$7(�2)�%8,/',1*6 ��
/RDG� EHDULQJ� DQG� IUDPHG� VWUXFWXUHV ± &DOFXODWLRQ� RI� TXDQWLWLHV� RI� EULFN� ZRUN�� 5&&�� 3&&�
3ODVWHULQJ��ZKLWH�ZDVKLQJ��FRORXU�ZDVKLQJ�DQG�SDLQWLQJ���YDUQLVKLQJ�IRU�VKRSV��URRPV��UHVLGHQWLDO
EXLOGLQJ�ZLWK�IODW�DQG�SLWFKHG�URRI ± 9DULRXV�W\SHV�RI�DUFKHV ± &DOFXODWLRQ�RI�EULFN�ZRUN�DQG�5&&
ZRUNV� LQ� DUFKHV ± (VWLPDWH� RI� MRLQHULHV� IRU� SDQHOOHG� DQG� JOD]HG� GRRUV�� ZLQGRZV�� YHQWLODWRUV�
KDQGUDLOV�HWF�

81,7�,, (67,0$7(�2)�27+(5�6758&785(6 ��
(VWLPDWLQJ�RI�VHSWLF�WDQN��VRDN�SLW ± VDQLWDU\�DQG�ZDWHU�VXSSO\�LQVWDOODWLRQV ± ZDWHU�VXSSO\�SLSH�OLQH
± VHZHU� OLQH ± WXEH� ZHOO ± RSHQ� ZHOO ± HVWLPDWH� RI� ELWXPLQRXV� DQG� FHPHQW� FRQFUHWH� URDGV ±
HVWLPDWH�RI�UHWDLQLQJ�ZDOOV ± FXOYHUWV ± HVWLPDWLQJ�RI�LUULJDWLRQ�ZRUNV ± DTXHGXFW��V\SKRQ��IDOO�

81,7�,,, 63(&,),&$7,21�$1'�7(1'(56 �
'DWD ± 6FKHGXOH�RI�UDWHV ± $QDO\VLV�RI�UDWHV ± 6SHFLILFDWLRQV ± VRXUFHV ± 3UHSDUDWLRQ�RI GHWDLOHG
DQG�JHQHUDO� VSHFLILFDWLRQV ± 7HQGHUV ± 777�$FW ± H�WHQGHU ± 3UHSDUDWLRQ�RI�7HQGHU�1RWLFH�DQG
'RFXPHQW ± &RQWUDFWV ± 7\SHV� RI� FRQWUDFWV ± 'UDIWLQJ� RI� FRQWUDFW� GRFXPHQWV ± $UELWUDWLRQ� DQG
OHJDO�UHTXLUHPHQWV�

81,7�,9 9$/8$7,21 �
1HFHVVLW\ ± %DVLFV�RI�YDOXH�HQJLQHHULQJ ± &DSLWDOLVHG�YDOXH ± 'HSUHFLDWLRQ ± (VFDODWLRQ ± 9DOXH�RI
EXLOGLQJ ± &DOFXODWLRQ�RI�6WDQGDUG�UHQW ± 0RUWJDJH ± /HDVH

81,7�9 5(3257�35(3$5$7,21 �
3ULQFLSOHV� IRU� UHSRUW�SUHSDUDWLRQ ± UHSRUW�RQ�HVWLPDWH�RI� UHVLGHQWLDO�EXLOGLQJ ± &XOYHUW ± 5RDGV ±
:DWHU�VXSSO\�DQG�VDQLWDU\�LQVWDOODWLRQV ± 7XEH�ZHOOV ± 2SHQ�ZHOOV�

727$/������3(5,2'6
287&20(6�

� 7KH�VWXGHQW�VKDOO�EH�DEOH� WR�HVWLPDWH� WKH�PDWHULDO�TXDQWLWLHV��SUHSDUH�D�ELOO� RI�TXDQWLWLHV�
PDNH�VSHFLILFDWLRQV�DQG�SUHSDUH�WHQGHU�GRFXPHQWV���6WXGHQW�VKDOO�EH�DEOH�WR�SUHSDUH�YDOXH
HVWLPDWHV�

7(;7%22.6�
�� 'XWWD��%�1��� ³(VWLPDWLQJ�DQG�&RVWLQJ� LQ�&LYLO�(QJLQHHULQJ´��8%6�3XEOLVKHUV�	�'LVWULEXWRUV

3YW��/WG�������
�� .RKOL�� '�'� DQG� .RKOL�� 5�&��� ³$� 7H[W� %RRN� RI� (VWLPDWLQJ� DQG�&RVWLQJ� �&LYLO�´�� 6�&KDQG� 	

&RPSDQ\�/WG�������

5()(5(1&(6�
�� 3:'�'DWD�%RRN�
�� 7DPLOQDGX�7UDQVSDUHQFLHV�LQ�7HQGHU�$FW������
�� $UELWUDWLRQ�DQG�&RQFLOLDWLRQ�$FW������
�� 6WDQGDUG�%LG� (YDOXDWLRQ� )RUP�� 3URFXUHPHQW� RI�*RRGV� RU�:RUNV�� 7KH�:RUOG� %DQN�� $SULO

�����



��

&(���� &20387(5�$,'('�'(6,*1 $1' '5$)7,1*�/$%25$725< /�7��3�&
� �������

2%-(&7,9(6�
� 7R� DFTXLUH� KDQGV� RQ� H[SHULHQFH� LQ� GHVLJQ� DQG� SUHSDUDWLRQ� RI� VWUXFWXUDO� GUDZLQJV� IRU

FRQFUHWH���VWHHO�VWUXFWXUHV�QRUPDOO\�HQFRXQWHUHG�LQ�&LYLO�(QJLQHHULQJ�SUDFWLFH�

/,67�2)�(;3(5,0(176�
�� 'HVLJQ� DQG� GUDZLQJ� RI� 5&&� FDQWLOHYHU� DQG FRXQWHU� IRUW W\SH� UHWDLQLQJ� ZDOOV� ZLWK

UHLQIRUFHPHQW�GHWDLOV
�� 'HVLJQ�RI�VROLG�VODE�DQG�5&&�7HH�EHDP�EULGJHV�IRU�,5&�ORDGLQJ�DQG�UHLQIRUFHPHQW�GHWDLOV
�� 'HVLJQ�DQG�GUDIWLQJ�RI�FLUFXODU�DQG�UHFWDQJXODU�5&&�ZDWHU�WDQNV
�� 'HVLJQ� RI� SODWH� *LUGHU� %ULGJH � 7UXVV� *LUGHU� EULGJHV ± 'HWDLOHG� 'UDZLQJV� LQFOXGLQJ

FRQQHFWLRQV
�����'HVLJQ�RI�KHPLVSKHULFDO�ERWWRPHG�VWHHO�WDQN

727$/�����3(5,2'6
287&20(6�

� $W� WKH� HQG� RI� WKH� FRXUVH� WKH� VWXGHQW� DFTXLUHV� KDQGV� RQ� H[SHULHQFH� LQ� GHVLJQ� DQG
SUHSDUDWLRQ�RI� VWUXFWXUDO�GUDZLQJV� IRU�FRQFUHWH� �� VWHHO� VWUXFWXUHV�QRUPDOO\�HQFRXQWHUHG� LQ
&LYLO�(QJLQHHULQJ�SUDFWLFH�

7(;7%22.6�
�� .ULVKQDUDMX�1��³6WUXFWXUDO�'HVLJQ�	�'UDZLQJ��8QLYHUVLWLHV�3UHVV��������
�� 3XQPLD�� %�&��� $VKRN� .XPDU� -DLQ�� $UXQ� .XPDU� -DLQ�� ³&RPSUHKHQVLYH� 'HVLJQ� RI� 6WHHO

6WUXFWXUHV��/D[PL�3XEOLFDWLRQV�3YW��/WG��������

5()(5(1&(6�
�� .ULVKQDPXUWK\��'���³6WUXFWXUDO�'HVLJQ�	�'UDZLQJ ± 9RO��,,�DQG�,,,��&%6�3XEOLVKHUV�������
�� 6KDK�9�/�DQG�9HHQD�*RUH��³/LPLW�6WDWH�'HVLJQ�RI 6WHHO�6WUXFWXUHV´�,6����������6WUXFWXUHV

3XEOLFDWLRQV�������
(;$0,1$7,21�'85$7,21���+2856

/,67�2)�(48,30(17 )25�$�%$7&+�2)����678'(176

6O�
1R�

'HVFULSWLRQ�RI�(TXLSPHQW 4XDQWLW\

�� 0RGHOV�RI�6WUXFWXUHV ��HDFK
�� &RPSXWHUV�3HQWLXP�,9 ���1RV
�� $QDO\VLV�DQG�'HVLJQ�6RIWZDUH � 0LQLPXP���XVH�/LFHQVH ��1R

&(���� '(6,*1�352-(&7 /�7�3�&
�������

2%-(&7,9(6�
� 7KH�REMHFWLYH�RI�WKLV�FRXUVH�LV�WR�LPSDUW�DQG�LPSURYH�WKH�GHVLJQ�FDSDELOLW\�RI�WKH�VWXGHQW�

7KLV� FRXUVH� FRQFHLYHV� SXUHO\� D� GHVLJQ� SUREOHP� LQ� DQ\� RQH� RI� WKH� GLVFLSOLQHV� RI� &LYLO
(QJLQHHULQJ�� H�J��� 'HVLJQ� RI� DQ� 5&� VWUXFWXUH�� 'HVLJQ� RI� D� ZDVWH� ZDWHU� WUHDWPHQW� SODQW�
'HVLJQ�RI�D�IRXQGDWLRQ�V\VWHP��'HVLJQ�RI� WUDIILF� LQWHUVHFWLRQ�HWF��7KH�GHVLJQ�SUREOHP�FDQ
EH�DOORWWHG� WR HLWKHU� DQ� LQGLYLGXDO� VWXGHQW� RU� D�JURXS�RI� VWXGHQWV� FRPSULVLQJ�RI� QRW�PRUH
WKDQ� IRXU�� $W� WKH� HQG� RI� WKH� FRXUVH� WKH� JURXS� VKRXOG� VXEPLW� D� FRPSOHWH� UHSRUW� RQ� WKH
GHVLJQ�SUREOHP�FRQVLVWLQJ�RI� WKH�GDWD�JLYHQ�� WKH�GHVLJQ�FDOFXODWLRQV��VSHFLILFDWLRQV� LI�DQ\
DQG FRPSOHWH�VHW�RI�GUDZLQJV�ZKLFK�IROORZ�WKH�GHVLJQ�

727$/�����3(5,2'6



��

(9$/8$7,21�352&('85(
7KH�PHWKRG�RI�HYDOXDWLRQ�ZLOO�EH�DV�IROORZV�
�� ,QWHUQDO�0DUNV �����PDUNV

�'HFLGHG�E\�FRQGXFWLQJ���UHYLHZV�E\�WKH�JXLGH�DSSRLQWHG�E\�WKH
,QVWLWXWLRQ�

�� (YDOXDWLRQ�RI�3URMHFW�5HSRUW �����PDUNV
�(YDOXDWHG�E\�WKH�H[WHUQDO�H[DPLQHU�DSSRLQWHG�WKH�8QLYHUVLW\��
(YHU\�VWXGHQW�EHORQJLQJ�WR�WKH�VDPH�JURXS�JHWV�WKH�VDPH�PDUN

�� 9LYD�YRFH�H[DPLQDWLRQ �����PDUNV
�(YDOXDWHG�E\ WKH�LQWHUQDO�H[DPLQHU�DSSRLQWHG�E\�WKH�+2'�ZLWK�WKH
DSSURYDO�RI�+2,��H[WHUQDO�H[DPLQHU�DSSRLQWHG�E\�WKH�8QLYHUVLW\�DQG
*XLGH�RI�WKH�FRXUVH ± ZLWK�HTXDO�:HLJKWDJH�

7RWDO������PDUNV
287&20(6�

� 2Q� FRPSOHWLRQ� RI� WKH� GHVLJQ� SURMHFW� VWXGHQWV�ZLOO� KDYH� D� EHWWHU� H[SHULHQFH� LQ� GHVLJQLQJ
YDULRXV�GHVLJQ�SUREOHPV�UHODWHG�WR�&LYLO�(QJLQHHULQJ�

0*���� 35,1&,3/(6�2)�0$1$*(0(17 /7�3�&
�������

2%-(&7,9(6�
� 7R�HQDEOH�WKH�VWXGHQWV�WR VWXG\�WKH�HYROXWLRQ�RI�0DQDJHPHQW��WR�VWXG\�WKH�IXQFWLRQV�DQG

SULQFLSOHV�RI�PDQDJHPHQW��DQG�WR�OHDUQ�WKH�DSSOLFDWLRQ�RI�WKH�SULQFLSOHV�LQ�DQ�RUJDQL]DWLRQ��

81,7�, ,1752'8&7,21�72�0$1$*(0(17�$1'�25*$1,=$7,216 �
'HILQLWLRQ� RI�0DQDJHPHQW ± 6FLHQFH� RU� $UW ± 0DQDJHU� 9V� (QWUHSUHQHXU � W\SHV� RI�PDQDJHUV �
PDQDJHULDO�UROHV�DQG�VNLOOV ± (YROXWLRQ�RI�0DQDJHPHQW ± 6FLHQWLILF��KXPDQ�UHODWLRQV���V\VWHP�DQG
FRQWLQJHQF\� DSSURDFKHV ± 7\SHV� RI� %XVLQHVV� RUJDQL]DWLRQ � 6ROH� SURSULHWRUVKLS�� SDUWQHUVKLS�
FRPSDQ\�SXEOLF�DQG�SULYDWH�VHFWRU�HQWHUSULVHV � 2UJDQL]DWLRQ�FXOWXUH�DQG�(QYLURQPHQW ± &XUUHQW
WUHQGV�DQG�LVVXHV�LQ�0DQDJHPHQW�

81,7�,, 3/$11,1* �
1DWXUH� DQG� SXUSRVH� RI� SODQQLQJ ± SODQQLQJ� SURFHVV ± W\SHV� RI� SODQQLQJ ± REMHFWLYHV ± VHWWLQJ
REMHFWLYHV ± SROLFLHV ± 3ODQQLQJ� SUHPLVHV ± 6WUDWHJLF� 0DQDJHPHQW ± 3ODQQLQJ� 7RROV� DQG
7HFKQLTXHV ± 'HFLVLRQ�PDNLQJ�VWHSV�DQG�SURFHVV�

81,7�,,,��������25*$1,6,1* �
1DWXUH� DQG� SXUSRVH ± )RUPDO� DQG� LQIRUPDO� RUJDQL]DWLRQ ± RUJDQL]DWLRQ� FKDUW ± RUJDQL]DWLRQ
VWUXFWXUH ± W\SHV ± /LQH� DQG� VWDII� DXWKRULW\ ± GHSDUWPHQWDOL]DWLRQ ± GHOHJDWLRQ� RI� DXWKRULW\ ±
FHQWUDOL]DWLRQ�DQG�GHFHQWUDOL]DWLRQ ± -RE�'HVLJQ � +XPDQ�5HVRXUFH�0DQDJHPHQW ± +5�3ODQQLQJ�
5HFUXLWPHQW�� VHOHFWLRQ��7UDLQLQJ�DQG�'HYHORSPHQW��3HUIRUPDQFH�0DQDJHPHQW� ��&DUHHU�SODQQLQJ
DQG�PDQDJHPHQW�

81,7�,9���������',5(&7,1* �
)RXQGDWLRQV�RI� LQGLYLGXDO�DQG�JURXS�EHKDYLRXU ± PRWLYDWLRQ ± PRWLYDWLRQ� WKHRULHV ± PRWLYDWLRQDO
WHFKQLTXHV ± MRE�VDWLVIDFWLRQ ± MRE�HQULFKPHQW ± OHDGHUVKLS ± W\SHV�DQG� WKHRULHV�RI� OHDGHUVKLS ±
FRPPXQLFDWLRQ ± SURFHVV�RI�FRPPXQLFDWLRQ ± EDUULHU�LQ�FRPPXQLFDWLRQ ± HIIHFWLYH�FRPPXQLFDWLRQ
±FRPPXQLFDWLRQ�DQG�,7�



��

81,7�9����������&21752//,1* �
6\VWHP� DQG� SURFHVV� RI� FRQWUROOLQJ ± EXGJHWDU\� DQG� QRQ�EXGJHWDU\� FRQWURO� WHFKQLTXHV ± XVH� RI
FRPSXWHUV�DQG�,7�LQ�0DQDJHPHQW�FRQWURO ± 3URGXFWLYLW\�SUREOHPV�DQG�PDQDJHPHQW ± FRQWURO�DQG
SHUIRUPDQFH ± GLUHFW�DQG�SUHYHQWLYH�FRQWURO ± UHSRUWLQJ�

727$/�����3(5,2'6
287&20(6�

� 8SRQ� FRPSOHWLRQ� RI� WKH� FRXUVH�� VWXGHQWV� ZLOO� EH� DEOH� WR� KDYH� FOHDU� XQGHUVWDQGLQJ� RI
PDQDJHULDO� IXQFWLRQV� OLNH� SODQQLQJ�� RUJDQL]LQJ�� VWDIILQJ�� OHDGLQJ� 	� FRQWUROOLQJ� DQG� KDYH
VDPH�EDVLF�NQRZOHGJH�RQ�LQWHUQDWLRQDO�DVSHFW�RI�PDQDJHPHQW

7(;7%22.6�
�� 6WHSKHQ�3��5REELQV�	�0DU\�&RXOWHU��³0DQDJHPHQW´� ��WK (GLWLRQ�3UHQWLFH�+DOO��,QGLD� 3YW�

/WG���������
�� -$)� 6WRQHU�� )UHHPDQ� 5�(� DQG� 'DQLHO 5� *LOEHUW� ³0DQDJHPHQW´� �WK (GLWLRQ�3HDUVRQ

(GXFDWLRQ�������

5()(5(1&(6�
�� 6WHSKHQ�$��5REELQV�	�'DYLG�$��'HFHQ]R�	�0DU\�&RXOWHU��³)XQGDPHQWDOV�RI�0DQDJHPHQW´

�WK (GLWLRQ� 3HDUVRQ�(GXFDWLRQ�������
�� 5REHUW�.UHLWQHU�	�0DPDWD�0RKDSDWUD��³�0DQDJHPHQW´��%L]WDQWUD�������
�� +DUROG�.RRQW]�	�+HLQ]�:HLKULFK�³(VVHQWLDOV�RI�PDQDJHPHQW´�7DWD�0F*UDZ�+LOO������
�� 7ULSDWK\�3&�	�5HGG\�31��³3ULQFLSOHV�RI�0DQDJHPHQW´��7DWD�0F*UDZ�+LOO������

&(���� 352-(&7�:25. / 7���3��&
�����������

2%-(&7,9(6�
� 7R�GHYHORS WKH�DELOLW\ WR�VROYH�D�VSHFLILF�SUREOHP ULJKW�IURP�LWV�LGHQWLILFDWLRQ DQG�OLWHUDWXUH

UHYLHZ WLOO WKH VXFFHVVIXO VROXWLRQ RI WKH� VDPH� 7R WUDLQ WKH VWXGHQWV LQ SUHSDULQJ SURMHFW
UHSRUWV�DQG�WR�IDFH�UHYLHZV�DQG�YLYD�YRFH�H[DPLQDWLRQ�

7KH VWXGHQWV�LQ�D�JURXS�RI���WR�� ZRUNV RQ D WRSLF DSSURYHG E\ WKH KHDG RI WKH GHSDUWPHQW XQGHU
WKH JXLGDQFH RI D�IDFXOW\ PHPEHU DQG SUHSDUHV D FRPSUHKHQVLYH SURMHFW UHSRUW DIWHU FRPSOHWLQJ
WKH ZRUN WR WKH�VDWLVIDFWLRQ RI WKH VXSHUYLVRU� 7KH SURJUHVV RI WKH SURMHFW LV HYDOXDWHG EDVHG RQ D
PLQLPXP RI WKUHH UHYLHZV�� 7KH UHYLHZ� FRPPLWWHH PD\ EH FRQVWLWXWHG E\ WKH +HDG RI WKH
'HSDUWPHQW� $ SURMHFW UHSRUW LV UHTXLUHG� DW WKH HQG RI WKH VHPHVWHU�� 7KH SURMHFW ZRUN LV
HYDOXDWHG EDVHG RQ� RUDO� SUHVHQWDWLRQ� DQG� WKH� SURMHFW� UHSRUW� MRLQWO\ E\ H[WHUQDO DQG LQWHUQDO
H[DPLQHUV�FRQVWLWXWHG�E\�WKH�+HDG�RI�WKH�'HSDUWPHQW�

727$/������3(5,2'6
287&20(6�

� 2Q�&RPSOHWLRQ�RI�WKH�SURMHFW�ZRUN�VWXGHQWV�ZLOO�EH�LQ�D�SRVLWLRQ�WR�WDNH�XS�DQ\�FKDOOHQJLQJ
SUDFWLFDO�SUREOHPV�DQG�ILQG�VROXWLRQ�E\�IRUPXODWLQJ�SURSHU�PHWKRGRORJ\�

&(���� +<'52/2*< /�7 3 &



��

� ��� �

2%-(&7,9(6�
� 7R� LPSDUW� NQRZOHGJH� RQ� K\GURORJLFDO� F\FOH�� VSDWLDO� DQG� WHPSRUDO� PHDVXUHPHQW� DQG

DQDO\VLV� RI� UDLQIDOO� DQG� WKHLU� DSSOLFDWLRQV� LQFOXGLQJ� IORRG� URXWLQJ� DQG� JURXQG� ZDWHU
K\GURORJ\�

81,7�, 35(&,3,7$7,21 �
+\GURORJLF� F\FOH ± 7\SHV� RI� SUHFLSLWDWLRQ ± )RUPV� RI� SUHFLSLWDWLRQ ± 0HDVXUHPHQW� RI� 5DLQIDOO ±
6SDWLDO�PHDVXUHPHQW�PHWKRGV ± 7HPSRUDO�PHDVXUHPHQW�PHWKRGV ± )UHTXHQF\�DQDO\VLV�RI�SRLQW
UDLQIDOO ± ,QWHQVLW\��GXUDWLRQ��IUHTXHQF\�UHODWLRQVKLS ± 3UREDEOH�PD[LPXP�SUHFLSLWDWLRQ�

81,7�,, $%675$&7,21�)520�35(&,3,7$7,21 �
/RVVHV� IURP�SUHFLSLWDWLRQ ± (YDSRUDWLRQ�SURFHVV ± 5HVHUYRLU�HYDSRUDWLRQ ± ,QILOWUDWLRQ�SURFHVV ±
,QILOWUDWLRQ�FDSDFLW\ ± 0HDVXUHPHQW�RI�LQILOWUDWLRQ ± ,QILOWUDWLRQ�LQGLFHV ± (IIHFWLYH�UDLQIDOO�

81,7�,,, +<'52*5$3+6 �
)DFWRUV� DIIHFWLQJ� +\GURJUDSK ± %DVHIORZ� VHSDUDWLRQ ± 8QLW� K\GURJUDSK ± 'HULYDWLRQ� RI� XQLW
K\GURJUDSK ± 6� FXUYH� K\GURJUDSK ± 8QLW� K\GURJUDSK� RI� GLIIHUHQW� GHYLDWLRQV � 6\QWKHWLF� 8QLW
+\GURJUDSK

81,7�,9 )/22'6�$1'�)/22'�5287,1* �
)ORRG� IUHTXHQF\� VWXGLHV ± 5HFXUUHQFH� LQWHUYDO ± *XPEHO¶V�PHWKRG ± )ORRG� URXWLQJ ± 5HVHUYRLU
IORRG�URXWLQJ ± 0XVNLQJXP¶V�&KDQQHO�5RXWLQJ ± )ORRG�FRQWURO

81,7�9 *5281'�:$7(5�+<'52/2*< �
7\SHV�RI�DTXLIHUV ± 'DUF\¶V�ODZ ± 'XSXLW¶V�DVVXPSWLRQV ± &RQILQHG�$TXLIHU ± 8QFRQILQHG�$TXLIHU ±
5HFXSHUDWLRQ� WHVW ± 7UDQVPLVVLELOLW\ ± 6SHFLILF� FDSDFLW\ ± 3XPSLQJ� WHVW ± 6WHDG\� IORZ� DQDO\VLV
RQO\�

727$/�����3(5,2'6
287&20(6�

� 7KH� VWXGHQWV� JDLQ� WKH� NQRZOHGJH� QHHGHG� RQ� K\GURORJLF� F\FOH�� K\GURPHWHRURORJ\� DQG
IRUPDWLRQ�RI�SUHFLSLWDWLRQ�

� 7KH�VWXGHQWV�DUH�DEOH� WR�DSSO\� WKH YDULRXV�PHWKRGV�RI� ILHOG�PHDVXUHPHQWV�DQG�HPSLULFDO
IRUPXODH� IRU� HVWLPDWLQJ� WKH� YDULRXV� ORVVHV� RI� SUHFLSLWDWLRQ�� VWUHDP� IORZ�� IORRG� DQG� IORRG
URXWLQJ�

� 7KH�VWXGHQWV�ZLOO�NQRZ�WKH�EDVLFV�RI�JURXQGZDWHU�DQG�K\GUDXOLFV�RI�VXEVXUIDFH�IORZV�

7(;7%22.6�
�� 6XEUDPDQ\D��.���³(QJLQHHULQJ�+\GURORJ\´��7DWD�0F*UDZ +LOO�3XEOLVKLQJ�&R���/WG�������
�� 5DJKXQDWK��+�0���³+\GURORJ\´��:LOH\�(DVWHUQ�/WG�������
�� -D\DUDPL�5HGG\��3��+\GURORJ\� 7DWD�0F*UDZ�+LOO�������
�� 0DGDQ�0RKDQ GDV�DQG�0LPL�'DV 6DLNLD��+\GURORJ\��3UHQWLFH�+DOO�RI�,QGLD� �����

5()(5(1&(6�
�� &KRZ��9�7��DQG�0DLGPHQW '�5��� ³+\GURORJ\�IRU�(QJLQHHUV´��0F*UDZ�+LOO�,QF���/WG�������
�� 6LQJK��9�3���³+\GURORJ\´��0F*UDZ +LOO�,QF���/WG��������

&(���� &21&5(7(�7(&+12/2*< /�7�3�&
��������

2%-(&7,9(6�
� 7R�LPSDUW�NQRZOHGJH�WR�WKH�VWXGHQWV�RQ�WKH�SURSHUWLHV�RI�PDWHULDOV�IRU�FRQFUHWH�E\�VXLWDEOH

WHVWV��PL[�GHVLJQ�IRU�FRQFUHWH�DQG�VSHFLDO�FRQFUHWHV�

81,7�, &2167,78(17�0$7(5,$/6 �



��

&HPHQW�'LIIHUHQW�W\SHV�&KHPLFDO�FRPSRVLWLRQ�DQG�3URSHUWLHV �7HVWV�RQ�FHPHQW�,6�6SHFLILFDWLRQV�
$JJUHJDWHV�&ODVVLILFDWLRQ�0HFKDQLFDO� SURSHUWLHV� DQG� WHVWV� DV� SHU� %,6� *UDGLQJ� UHTXLUHPHQWV�
:DWHU� 4XDOLW\�RI�ZDWHU�IRU�XVH�LQ�FRQFUHWH�

81,7�,, &+(0,&$/�$1'�0,1(5$/�$'0,;785(6��������������������������������������������������������������
$FFHOHUDWRUV�5HWDUGHUV� 3ODVWLFLVHUV� 6XSHU�SODVWLFL]HUV� :DWHU�SURRIHUV � 0LQHUDO�$GPL[WXUHV�OLNH
)O\�$VK��6LOLFD�)XPH��*URXQG�*UDQXODWHG�%ODVW�)XUQDFH�6ODJ�DQG�0HWDNDROLQH �7KHLU�HIIHFWV�RQ
FRQFUHWH�SURSHUWLHV
81,7�,,, 3523257,21,1*�2)�&21&5(7(�0,; �
3ULQFLSOHV�RI�0L[�3URSRUWLRQLQJ�3URSHUWLHV�RI�FRQFUHWH�UHODWHG�WR�0L[�'HVLJQ�3K\VLFDO�SURSHUWLHV�RI
PDWHULDOV�UHTXLUHG�IRU�0L[�'HVLJQ � 'HVLJQ�0L[�DQG�1RPLQDO�0L[�%,6�0HWKRG�RI�0L[�'HVLJQ � 0L[
'HVLJQ�([DPSOHV

81,7�,9 )5(6+�$1'�+$5'(1('�3523(57,(6�2) &21&5(7(��������������������������������������
:RUNDELOLW\�7HVWV�IRU�ZRUNDELOLW\�RI�FRQFUHWH�6OXPS�7HVW�DQG�&RPSDFWLQJ�IDFWRU�7HVW�6HJUHJDWLRQ
DQG� %OHHGLQJ�'HWHUPLQDWLRQ� RI� &RPSUHVVLYH� DQG� )OH[XUDO� VWUHQJWK� DV� SHU� %,6 � 3URSHUWLHV� RI
+DUGHQHG� FRQFUHWH�'HWHUPLQDWLRQ� RI� &RPSUHVVLYH� DQG� )OH[XUDO� VWUHQJWK�6WUHVV�VWUDLQ� FXUYH� IRU
FRQFUHWH�'HWHUPLQDWLRQ�RI�<RXQJ¶V�0RGXOXV�

81,7�9 63(&,$/�&21&5(7(6���������������������������������������������������������������������������������������������
/LJKW�ZHLJKW�FRQFUHWHV � +LJK�VWUHQJWK�FRQFUHWH � )LEUH�UHLQIRUFHG�FRQFUHWH ± )HUURFHPHQW � 5HDG\
PL[�FRQFUHWH � 6,)&21�6KRWFUHWH ± 3RO\PHU�FRQFUHWH � +LJK�SHUIRUPDQFH�FRQFUHWH� *HRSRO\PHU
&RQFUHWH

727$/����� 3(5,2'6
287&20(6�

� 7KH�VWXGHQW�ZLOO� SRVVHVV� WKH� NQRZOHGJH�RQ SURSHUWLHV�RI�PDWHULDOV� UHTXLUHG� IRU� FRQFUHWH
WHVWV� RQ� WKRVH� PDWHULDOV� DQG� GHVLJQ� SURFHGXUHV� IRU� PDNLQJ� FRQYHQWLRQDO� DQG� VSHFLDO
FRQFUHWHV�

7(;7%22.6�
�� *XSWD�%�/���$PLW�*XSWD� �&RQFUHWH�7HFKQRORJ\���-DLQ�%RRN�$JHQF\�������
�� 6KHWW\�0�6� �&RQFUHWH�7HFKQRORJ\���6�&KDQG�DQG�&RPSDQ\�/WG��1HZ�'HOKL� ����

5()(5(1&(6�
�� 6DQWKDNXPDU�$�5� �&RQFUHWH�7HFKQRORJ\� ��2[IRUG�8QLYHUVLW\�3UHVV��1HZ�'HOKL������
�� 1HYLOOH��$�0� �3URSHUWLHV�RI�&RQFUHWH���3LWPDQ�3XEOLVKLQJ�/LPLWHG��/RQGRQ�����
�� *DPELU��0�/� �&RQFUHWH 7HFKQRORJ\�� �UG (GLWLRQ��7DWD�0F*UDZ�+LOO�3XEOLVKLQJ�&R�/WG��1HZ

'HOKL� ����
�� ,6����������� 5HFRPPHQGHG� *XLGHOLQHV� IRU� &RQFUHWH� 0L[� 'HVLJQ�� %XUHDX� RI� ,QGLDQ

6WDQGDUGV��1HZ�'HOKL������

&(���� 5(027(�6(16,1*�7(&+1,48(6�$1' *,6 /�7�3�&
� �����

2%-(&7,9(6�
� 7R� LQWURGXFH� WKH�VWXGHQWV� WR� WKH�EDVLF�FRQFHSWV�DQG�SULQFLSOHV�RI�YDULRXV�FRPSRQHQWV�RI

UHPRWH�VHQVLQJ�
� 7R�SURYLGH�DQ�H[SRVXUH�WR�*,6�DQG�LWV�SUDFWLFDO�DSSOLFDWLRQV�LQ�FLYLO�HQJLQHHULQJ�

81,7�, (05�$1' ,76 ,17(5$&7,21�:,7+�$70263+(5(�	�($57+�0$7(5,$/����������
'HILQLWLRQ� RI� UHPRWH� VHQVLQJ� DQG� LWV� FRPSRQHQWV ± (OHFWURPDJQHWLF� VSHFWUXP ± ZDYHOHQJWK
UHJLRQV�LPSRUWDQW�WR�UHPRWH�VHQVLQJ ± :DYH�WKHRU\��3DUWLFOH�WKHRU\��6WHIDQ�%ROW]PDQ�DQG�:HLQ¶V



��

'LVSODFHPHQW� /DZ ± $WPRVSKHULF� VFDWWHULQJ�� DEVRUSWLRQ ± $WPRVSKHULF� ZLQGRZV ± VSHFWUDO
VLJQDWXUH�FRQFHSWV ± W\SLFDO�VSHFWUDO�UHIOHFWLYH�FKDUDFWHULVWLFV�RI�ZDWHU��YHJHWDWLRQ�DQG�VRLO�

81,7�,, 3/$7)2506�$1'�6(16256 �
7\SHV� RI� SODWIRUPV ± RUELW� W\SHV�� 6XQ�V\QFKURQRXV� DQG�*HRV\QFKURQRXV ± 3DVVLYH� DQG� $FWLYH
VHQVRUV ± UHVROXWLRQ� FRQFHSW ± 3D\� ORDG� GHVFULSWLRQ� RI� LPSRUWDQW� (DUWK� 5HVRXUFHV� DQG
0HWHRURORJLFDO�VDWHOOLWHV ± $LUERUQH�DQG�VSDFHERUQH�7,5�DQG�PLFURZDYH�VHQVRUV�

81,7�,,, ,0$*(�,17(535(7$7,21�$1'�$1$/<6,6 �
7\SHV�RI�'DWD�3URGXFWV ± W\SHV�RI�LPDJH�LQWHUSUHWDWLRQ ± EDVLF�HOHPHQWV�RI�LPDJH�LQWHUSUHWDWLRQ �
YLVXDO� LQWHUSUHWDWLRQ� NH\V ± 'LJLWDO� ,PDJH� 3URFHVVLQJ ± 3UH�SURFHVVLQJ ± LPDJH� HQKDQFHPHQW
WHFKQLTXHV ± PXOWLVSHFWUDO�LPDJH�FODVVLILFDWLRQ ± 6XSHUYLVHG�DQG�XQVXSHUYLVHG�

81,7�,9 *(2*5$3+,& ,1)250$7,21�6<67(0 �
,QWURGXFWLRQ ± 0DSV ± 'HILQLWLRQV ± 0DS�SURMHFWLRQV ± W\SHV�RI�PDS�SURMHFWLRQV ± PDS�DQDO\VLV ±
*,6�GHILQLWLRQ ± EDVLF�FRPSRQHQWV�RI�*,6 ± VWDQGDUG�*,6�VRIWZDUHV ± 'DWD�W\SH ± 6SDWLDO�DQG�QRQ�
VSDWLDO��DWWULEXWH��GDWD ± PHDVXUHPHQW�VFDOHV ± 'DWD�%DVH�0DQDJHPHQW�6\VWHPV��'%06��

81,7�9 '$7$�(175<��6725$*(�$1'�$1$/<6,6 �
'DWD�PRGHOV ± YHFWRU�DQG�UDVWHU�GDWD ± GDWD�FRPSUHVVLRQ ± GDWD�LQSXW�E\�GLJLWL]DWLRQ�DQG�VFDQQLQJ
± DWWULEXWH�GDWD�DQDO\VLV ± LQWHJUDWHG�GDWD�DQDO\VLV ± 0RGHOLQJ�LQ�*,6�+LJKZD\
DOLJQPHQW�VWXGLHV ± /DQG�,QIRUPDWLRQ�6\VWHP�

727$/�����3(5,2'6
287&20(6�
2Q�FRPSOHWLRQ�RI�WKH�FRXUVH�WKH�VWXGHQWV�ZLOO�KDYH�NQRZOHGJH�RQ

� 3ULQFLSOHV�RI�5HPRWH�6HQVLQJ�DQG�*,6
� $QDO\VLV�RI�56�DQG�*,6�GDWD�DQG�LQWHUSUHWLQJ�WKH�GDWD�IRU�PRGHOLQJ�DSSOLFDWLRQV

7(;7%22.6�
�� /LOOHVDQG�7�0�� .LHIHU� 5�:��DQG�-�:�&KLSPDQ� �5HPRWH�6HQVLQJ�DQG�,PDJH ,QWHUSUHWDWLRQ�

�WK (GLWLRQ�� -RKQ�:LOOH\�DQG�6RQV�$VLD�3YW��/WG���1HZ 'HOKL� �����
�� $QML� 5HGG\�� 0� �7H[WERRN� RI� 5HPRWH� 6HQVLQJ� DQG� *HRJUDSKLFDO� � ,QIRUPDWLRQ� 6\VWHP�

�QG HGLWLRQ��%6�3XEOLFDWLRQV��+\GHUDEDG�������

5()(5(1&(6�
�� /R�� &�3�DQG� $�.�:�<HXQJ�� �&RQFHSWV� DQG� 7HFKQLTXHV� RI� *HRJUDSKLF� ,QIRUPDWLRQ

6\VWHPV��3UHQWLFH +DOO�RI�,QGLD�3YW��/WG���1HZ�'HOKL������
�� 3HWHU $�%XUURXJK�� 5DFKDHO� $� 0F'RQQHOO�� � 3ULQFLSOHV� RI�*,6�� 2[IRUG� 8QLYHUVLW\ 3UHVV�

����
�� ,DQ�+H\ZRRG��$Q�,QWURGXFWLRQ�WR�*,6�� 3HDUVRQ�(GXFDWLRQ�$VLD������

&(���� $5&+,7(&785( / 7�3�&
� �����

2%-(&7,9(6�
� 7R SURYLGH�WKH�EDVLF�NQRZOHGJH�RQ�WKH�SULQFLSOHV DQG�IXQFWLRQDO GHVLJQ�RI�EXLOGLQJV�UHODWLQJ

WR�WKH�HQYLURQPHQW�DQG�FOLPDWH�

81,7�, $5&+,7(&785$/�'(6,*1 �
$UFKLWHFWXUDO�'HVLJQ ± DQ�DQDO\VLV ± LQWHJUDWLRQ�RI�IXQFWLRQ�DQG�DHVWKHWLFV ± ,QWURGXFWLRQ�WR�EDVLF
HOHPHQWV�DQG�SULQFLSOHV�RI�GHVLJQ�

81,7�,, 6,7(�3/$11,1* �
6XUYH\V ± 6LWH�DQDO\VLV ± 'HYHORSPHQW�&RQWURO ± /D\RXW�UHJXODWLRQV� /D\RXW�GHVLJQ�FRQFHSWV�



��

81,7�,,, %8,/',1*�7<3(6 ��
5HVLGHQWLDO�� LQVWLWXWLRQDO�� FRPPHUFLDO� DQG� ,QGXVWULDO ± $SSOLFDWLRQ� RI� DQWKURSRPHWU\� DQG� VSDFH
VWDQGDUGV�,QWHU� UHODWLRQVKLSV� RI� IXQFWLRQV ± 6DIHW\� VWDQGDUGV ± %XLOGLQJ� UXOHV� DQG� UHJXODWLRQV ±
,QWHJUDWLRQ�RI�EXLOGLQJ�VHUYLFHV ± ,QWHULRU�GHVLJQ

81,7�,9 &/,0$7(�$1'�(19,5210(17$/�5(63216,9(�'(6,*1 �
0DQ�DQG�HQYLURQPHQW�LQWHUDFWLRQ� )DFWRUV�WKDW�GHWHUPLQH�FOLPDWH ± &KDUDFWHULVWLFV�RI�FOLPDWH�W\SHV
± 'HVLJQ�IRU�YDULRXV�FOLPDWH�W\SHV ± 3DVVLYH�DQG�DFWLYH�HQHUJ\�FRQWUROV ± *UHHQ�EXLOGLQJ�FRQFHSW

81,7�9 72:1�3/$11,1* �
3ODQQLQJ ± 'HILQLWLRQ��FRQFHSWV�DQG�SURFHVVHV� 8UEDQ�SODQQLQJ�VWDQGDUGV�DQG�]RQLQJ�UHJXODWLRQV�
8UEDQ�UHQHZDO ± &RQVHUYDWLRQ ± 3ULQFLSOHV�RI�/DQGVFDSH�GHVLJQ

727$/�����3(5,2'6

287&20(6�
� 6WXGHQWV��ZLOO�KDYH�WKH�DELOLW\�WR�SODQ�DQ\�FLYLO�HQJLQHHULQJ�SURMHFW�E\�LQFRUSRUDWLQJ�YDULRXV

DVSHFW�RI�HQYLURQPHQW�DQG�FOLPDWH�RI�WKH�SURMHFW�DUHD��)XUWKHU�WKH\�NQRZ�YDULRXV�UXOHV�DQG
UHJXODWLRQ�RI�WRZQ�SODQQLQJ�DQG�GHYHORSPHQW�DXWKRULWLHV�

5()(5(1&(6�
�� 3UDPDU�� 9�6�� ³'HVLJQ� IXQGDPHQWDO� LQ� $UFKLWHFWXUH´�� 6RPDL\D�3XEOLFDWLRQV�3YW�� /WG��� 1HZ

'HOKL�������
�� 0XWKX�6KRED�0RKDQ�*��´3ULQFLSOHV�RI�$UFKLWHFWXUH´���2[IRUG�8QLYHUVLW\�3UHVV�� 1HZ�'HOKL�

�����
�� 5DQJZDOD��6�&��³7RZQ�3ODQQLQJ´�&KDURWDU�3XEOLVKLQJ +RXVH���$QDQG� �����
�� 'H�&KLDUD�-���0LFKDHO��-��&URVELH��´7LPH�6DYHU�6WDQGDUGV�IRU�%XLOGLQJ�7\SHV´� 0F*UDZ +LOO

3XEOLVKLQJ�&RPSDQ\��1HZ�<RUN�������
�� $UYLQG� .ULVKQDQ�� 1LFN� %DNHU�� 6LPRV� <DQQDV�� 6]RNROD\�6�9�� ³&OLPDWH� 5HVSRQVLYH

$UFKLWHFWXUH´��� $� 'HVLJQ� +DQG� %RRN� IRU� (QHUJ\� (IILFLHQW� %XLOGLQJ�� 7DWD� � 0F*UDZ� +LOO
3XEOLVKLQJ�&RPSDQ\�/WG���1HZ�'HOKL�������

�� 1DWLRQDO�%XLOGLQJ�&RGH�RI� ,QGLD���63�� �*URXS��� %XUHDX�RI� ,QGLDQ�6WDQGDUGV��1HZ�'HOKL�
�����

*(���� 352)(66,21$/�(7+,&6�,1�(1*,1((5,1* /�7�3�&
� �����

2%-(&7,9(6�
� 7R�HQDEOH�WKH�VWXGHQWV�WR�FUHDWH�DQ�DZDUHQHVV RQ�(QJLQHHULQJ�(WKLFV�DQG�+XPDQ�9DOXHV�

WR�LQVWLOO�0RUDO�DQG�6RFLDO�9DOXHV�DQG�/R\DOW\�DQG�WR�DSSUHFLDWH�WKH�ULJKWV�RI�RWKHUV�

81,7�, +80$1�9$/8(6 ��
0RUDOV��YDOXHV�DQG�(WKLFV ± ,QWHJULW\ ± :RUN�HWKLF ± 6HUYLFH�OHDUQLQJ ± &LYLF�YLUWXH ± 5HVSHFW�IRU
RWKHUV ± /LYLQJ�SHDFHIXOO\ ± &DULQJ ± 6KDULQJ ± +RQHVW\ ± &RXUDJH ± 9DOXLQJ�WLPH ± &RRSHUDWLRQ ±
&RPPLWPHQW ± (PSDWK\ ± 6HOI� FRQILGHQFH ± &KDUDFWHU ± 6SLULWXDOLW\ ± ,QWURGXFWLRQ� WR�<RJD�DQG
PHGLWDWLRQ�IRU�SURIHVVLRQDO�H[FHOOHQFH�DQG�VWUHVV�PDQDJHPHQW�

81,7�,, (1*,1((5,1*�(7+,&6 �
6HQVHV RI� µ(QJLQHHULQJ�(WKLFV¶ ± 9DULHW\�RI�PRUDO� LVVXHV ± 7\SHV�RI� LQTXLU\ ± 0RUDO�GLOHPPDV ±
0RUDO�$XWRQRP\ ± .RKOEHUJ¶V�WKHRU\ ± *LOOLJDQ¶V�WKHRU\ ± &RQVHQVXV�DQG�&RQWURYHUV\ ± 0RGHOV�RI
SURIHVVLRQDO�UROHV � 7KHRULHV�DERXW�ULJKW�DFWLRQ ± 6HOI�LQWHUHVW ± &XVWRPV�DQG�5HOLJLRQ ± 8VHV�RI
(WKLFDO�7KHRULHV

81,7�,,, (1*,1((5,1*�$6�62&,$/�(;3(5,0(17$7,21 �



��

(QJLQHHULQJ�DV�([SHULPHQWDWLRQ ± (QJLQHHUV�DV� UHVSRQVLEOH�([SHULPHQWHUV ± &RGHV�RI�(WKLFV ±
$ %DODQFHG�2XWORRN�RQ�/DZ�

81,7�,9�����������6$)(7<��5(63216,%,/,7,(6�$1'�5,*+76 �
6DIHW\�DQG�5LVN ± $VVHVVPHQW�RI�6DIHW\�DQG�5LVN ± 5LVN�%HQHILW�$QDO\VLV�DQG�5HGXFLQJ�5LVN �
5HVSHFW� IRU� $XWKRULW\ ± &ROOHFWLYH� %DUJDLQLQJ ± &RQILGHQWLDOLW\ ± &RQIOLFWV� RI� ,QWHUHVW ±
2FFXSDWLRQDO�&ULPH ± 3URIHVVLRQDO�5LJKWV ± (PSOR\HH�5LJKWV ± ,QWHOOHFWXDO�3URSHUW\�5LJKWV��,35�
± 'LVFULPLQDWLRQ

81,7�9�����������*/2%$/�,668(6 �
0XOWLQDWLRQDO�&RUSRUDWLRQV ± (QYLURQPHQWDO�(WKLFV ± &RPSXWHU�(WKLFV ± :HDSRQV�'HYHORSPHQW ±
(QJLQHHUV�DV�0DQDJHUV ± &RQVXOWLQJ�(QJLQHHUV ± (QJLQHHUV�DV�([SHUW�:LWQHVVHV�DQG�$GYLVRUV ±
0RUDO�/HDGHUVKLS ±&RGH�RI�&RQGXFW ± &RUSRUDWH�6RFLDO�5HVSRQVLELOLW\

727$/�����3(5,2'6
287&20(6�

� 8SRQ� FRPSOHWLRQ� RI� WKH� FRXUVH�� WKH� VWXGHQW� VKRXOG� EH� DEOH� WR� DSSO\� HWKLFV� LQ� VRFLHW\�
GLVFXVV�WKH�HWKLFDO�LVVXHV UHODWHG�WR�HQJLQHHULQJ�DQG�UHDOL]H�WKH�UHVSRQVLELOLWLHV DQG�ULJKWV
LQ�WKH�VRFLHW\�

7(;7%22.6�
�� 0LNH� :�� 0DUWLQ� DQG� 5RODQG� 6FKLQ]LQJHU�� ³(WKLFV� LQ� (QJLQHHULQJ´�� 7DWD� 0F*UDZ� +LOO�

1HZ�'HOKL�������
�� *RYLQGDUDMDQ�0��1DWDUDMDQ�6��6HQWKLO�.XPDU�9��6�� ³(QJLQHHULQJ�(WKLFV´��3UHQWLFH�+DOO�RI

,QGLD��1HZ�'HOKL�������

5()(5(1&(6�
�� &KDUOHV�%��)OHGGHUPDQQ��³(QJLQHHULQJ�(WKLFV´��3HDUVRQ�3UHQWLFH�+DOO��1HZ�-HUVH\�������
�� &KDUOHV� (�� +DUULV�� 0LFKDHO� 6�� 3ULWFKDUG� DQG� 0LFKDHO� -�� 5DELQV�� ³(QJLQHHULQJ� (WKLFV ±

&RQFHSWV�DQG�&DVHV´��&HQJDJH�/HDUQLQJ������
�� -RKQ�5�%RDWULJKW�� ³(WKLFV�DQG� WKH�&RQGXFW�RI�%XVLQHVV´��3HDUVRQ�(GXFDWLRQ��1HZ�'HOKL�

����
�� (GPXQG� *� 6HHEDXHU� DQG� 5REHUW� /� %DUU\�� ³)XQGDPHQWDOV� RI� (WKLFV� IRU� 6FLHQWLVWV� DQG

(QJLQHHUV´��2[IRUG�8QLYHUVLW\�3UHVV��2[IRUG������
�� /DXUD� 3�� +DUWPDQ� DQG� -RH� 'HVMDUGLQV�� ³%XVLQHVV� (WKLFV�� 'HFLVLRQ� 0DNLQJ� IRU� 3HUVRQDO

,QWHJULW\�DQG�6RFLDO�5HVSRQVLELOLW\´�0F*UDZ�+LOO�HGXFDWLRQ��,QGLD�3YW��/WG�� 1HZ�'HOKL�����
�� :RUOG�&RPPXQLW\�6HUYLFH�&HQWUH��µ�9DOXH�(GXFDWLRQ¶��9HWKDWKLUL�SXEOLFDWLRQV��(URGH������

:HE�VRXUFHV�
�� ZZZ�RQOLQHHWKLFV�RUJ
�� ZZZ�QVSH�RUJ
�� ZZZ�JOREDOHWKLFV�RUJ
�� ZZZ�HWKLFV�RUJ

&(���� &216758&7,21�3/$11,1* $1' 6&+('8/,1* /�7�3�&
��������

2%-(&7,9(6�
� 7R� PDNH� WKH� VWXGHQWV� WR� OHDUQ� DERXW� SODQQLQJ� RI� FRQVWUXFWLRQ� SURMHFWV�� VFKHGXOLQJ

SURFHGXUHV�DQG�WHFKQLTXHV��FRVW�DQG�TXDOLOW\ FRQWURO�SURMHFWV�DQG�XVH�RI�SURMHFW�LQIRUPDWLRQ
DV�GHFLVLRQ�PDNLQJ�WRRO�

81,7�, &216758&7,21�3/$11,1* �
%DVLF�FRQFHSWV� LQ� WKH�GHYHORSPHQW�RI�FRQVWUXFWLRQ�SODQV�FKRLFH�RI�7HFKQRORJ\�DQG�&RQVWUXFWLRQ
PHWKRG�'HILQLQJ� :RUN� 7DVNV� 'HILQLWLRQ� 3UHFHGHQFH� UHODWLRQVKLSV� DPRQJ� DFWLYLWLHV�(VWLPDWLQJ
$FWLYLW\�'XUDWLRQV�(VWLPDWLQJ�5HVRXUFH�5HTXLUHPHQWV�IRU�ZRUN�DFWLYLWLHV�FRGLQJ�V\VWHPV�



��

81,7�,, 6&+('8/,1*�352&('85(6�$1'�7(&+1,48(6 ��
5HOHYDQFH�RI�FRQVWUXFWLRQ�VFKHGXOHV�%DU�FKDUWV � 7KH�FULWLFDO�SDWK�PHWKRG�&DOFXODWLRQV�IRU�FULWLFDO
SDWK�VFKHGXOLQJ�$FWLYLW\�IORDW�DQG�VFKHGXOHV�3UHVHQWLQJ�SURMHFW�VFKHGXOHV�&ULWLFDO�SDWK�VFKHGXOLQJ
IRU� $FWLYLW\�RQ�QRGH� DQG� ZLWK� OHDGV�� /DJV� DQG�:LQGRZV�&DOFXODWLRQV� IRU� VFKHGXOLQJ� ZLWK� OHDGV�
ODJV� DQG� ZLQGRZV�5HVRXUFH� RULHQWHG� VFKHGXOLQJ�6FKHGXOLQJ� ZLWK� UHVRXUFH� FRQVWUDLQWV� DQG
SUHFHGHQFHV �8VH RI� $GYDQFHG� 6FKHGXOLQJ� 7HFKQLTXHV�6FKHGXOLQJ� ZLWK� XQFHUWDLQ� GXUDWLRQV�
&UDVKLQJ�DQG�WLPH�FRVW�WUDGH�RIIV �,PSURYLQJ�WKH�6FKHGXOLQJ�SURFHVV ± ,QWURGXFWLRQ�WR�DSSOLFDWLRQ
VRIWZDUH�

81,7�,,, &267�&21752/�021,725,1*�$1'�$&&2817,1* �
7KH� FRVW� FRQWURO� SUREOHP�7KH� SURMHFW� %XGJHW�)RUHFDVWLQJ� IRU� $FWLYLW\� FRVW� FRQWURO � ILQDQFLDO
DFFRXQWLQJ� V\VWHPV�DQG� FRVW� DFFRXQWV�&RQWURO� RI� SURMHFW� FDVK� IORZV�6FKHGXOH� FRQWURO�6FKHGXOH
DQG�%XGJHW�XSGDWHV�5HODWLQJ�FRVW�DQG�VFKHGXOH�LQIRUPDWLRQ�

81,7�,9 48$/,7<�&21752/�$1'�6$)(7<�'85,1*�&216758&7,21 �
4XDOLW\�DQG�VDIHW\�&RQFHUQV�LQ�&RQVWUXFWLRQ�2UJDQL]LQJ�IRU�4XDOLW\�DQG�6DIHW\�:RUN�DQG�0DWHULDO
6SHFLILFDWLRQV�7RWDO�4XDOLW\�FRQWURO�4XDOLW\�FRQWURO�E\�VWDWLVWLFDO�PHWKRGV �6WDWLVWLFDO�4XDOLW\�FRQWURO
ZLWK�6DPSOLQJ�E\�$WWULEXWHV�6WDWLVWLFDO�4XDOLW\�FRQWURO�E\�6DPSOLQJ�DQG�9DULDEOHV�6DIHW\�

81,7�9 25*$1,=$7,21�$1'�86(�2)�352-(&7�,1)250$7,21 �
7\SHV�RI�SURMHFW�LQIRUPDWLRQ�$FFXUDF\�DQG�8VH�RI�,QIRUPDWLRQ�&RPSXWHUL]HG�RUJDQL]DWLRQ�DQG�XVH
RI� ,QIRUPDWLRQ �2UJDQL]LQJ� LQIRUPDWLRQ� LQ� GDWDEDVHV�UHODWLRQDO� PRGHO� RI� 'DWD� EDVHV�2WKHU
FRQFHSWXDO� 0RGHOV� RI� 'DWDEDVHV�&HQWUDOL]HG� GDWDEDVH� 0DQDJHPHQW� V\VWHPV�'DWDEDVHV� DQG
DSSOLFDWLRQ�SURJUDPV�,QIRUPDWLRQ�WUDQVIHU�DQG�)ORZ�

727$/�����3(5,2'6
287&20(6�

� 7KH� VWXGHQW� VKRXOG� EH� DEOH� WR� SODQ� FRQVWUXFWLRQ� SURMHFWV�� VFKHGXOH� WKH� DFWLYLWLHV� XVLQJ
QHWZRUN� GLDJUDPV�� GHWHUPLQH� WKH� FRVW� RI� WKH� SURMHFW�� FRQWURO� WKH� FRVW� RI� WKH� SURMHFW� E\
FUHDWLQJ�FDVK�IORZV�DQG�EXGJHWLQJ�DQG�WR�XVH� WKH�SURMHFW� LQIRUPDWLRQ�DV�GHFLVLRQ�PDNLQJ
WRRO�

7(;7%22.6�
�� &KLWNDUD��.�.��³&RQVWUXFWLRQ�3URMHFW�0DQDJHPHQW�3ODQQLQJ´��6FKHGXOLQJ�DQG�&RQWURO�7DWD

0F*UDZ +LOO�3XEOLVKLQJ�&R���1HZ�'HOKL� ����
�� 6ULQDWK�/�6���³3HUW�DQG�&30�3ULQFLSOHV�DQG�$SSOLFDWLRQV³��$IILOLDWHG�(DVW�:HVW��3UHVV� ����

5()(5(1&(6�
�� &KULV�+HQGULFNVRQ�DQG�7XQJ�$X�� ³3URMHFW�0DQDJHPHQW� IRU�&RQVWUXFWLRQ ± )XQGDPHQWDOV

&RQFHSWV�IRU�2ZQHUV´��(QJLQHHUV��$UFKLWHFWV�DQG�%XLOGHUV��3UHQWLFH�+DOO��3LWVEXUJK�������
�� 0RGHU�-��� 3KLOOLSV�� &� DQG� 'DYLV (� ³3URMHFW� 0DQDJHPHQW� ZLWK� &30´�� 3(57� DQG

3UHFHGHQFH 'LDJUDPPLQJ��9DQ�1RVWUDQG�5HLQKROG�&R�� �UG (GLWLRQ�������
�� :LOOLV���(�0���³6FKHGXOLQJ�&RQVWUXFWLRQ�SURMHFWV´��-RKQ�:LOH\�DQG�6RQV� �����
�� +DOSLQ�'�:���³)LQDQFLDO�DQG &RVW�&RQFHSWV IRU &RQVWUXFWLRQ 0DQDJHPHQW´��-RKQ�:LOH\�DQG

6RQV��1HZ�<RUN�������

&(���� 75$)),&�(1*,1((5,1* $1'�0$1$*(0(17 / 7�3 &
� �����

2%-(&7,9(6�
� 7R JLYH DQ RYHUYLHZ RI 7UDIILF HQJLQHHULQJ� WUDIILF UHJXODWLRQ��PDQDJHPHQW�DQG�WUDIILF�VDIHW\

ZLWK�LQWHJUDWHG�DSSURDFK�LQ�WUDIILF�SODQQLQJ�DV�ZHOO�

81,7�, 75$)),&�3/$11,1*�$1'�&+$5$&7(5,67,&6�����������������������������������������������������
5RDG &KDUDFWHULVWLFV ± 5RDG XVHU FKDUDFWHULVWLFV ± 3,(9� WKHRU\ ± 9HKLFOH ± 3HUIRUPDQFH
FKDUDFWHULVWLFV ± )XQGDPHQWDOV� RI 7UDIILF� )ORZ ± 8UEDQ 7UDIILF� SUREOHPV� LQ� ,QGLD ± ,QWHJUDWHG
SODQQLQJ�RI�WRZQ��FRXQWU\��UHJLRQDO�DQG�DOO�XUEDQ�LQIUDVWUXFWXUH ± 7RZDUGV�6XVWDLQDEOH�DSSURDFK�
± ODQG�XVH�	�WUDQVSRUW��DQG�PRGDO�LQWHJUDWLRQ�



��

81,7�,, 75$)),&�6859(<6 ��
7UDIILF 6XUYH\V ± 6SHHG� MRXUQH\ WLPH DQG GHOD\ VXUYH\V ± 9HKLFOHV 9ROXPH 6XUYH\�LQFOXGLQJ�QRQ�
PRWRUL]HG� WUDQVSRUWV ± 0HWKRGV� DQG LQWHUSUHWDWLRQ ± 2ULJLQ 'HVWLQDWLRQ 6XUYH\ ± 0HWKRGV DQG
SUHVHQWDWLRQ ± 3DUNLQJ 6XUYH\ ± $FFLGHQW� DQDO\VHV �0HWKRGV�� LQWHUSUHWDWLRQ� DQG� SUHVHQWDWLRQ ±
6WDWLVWLFDO� DSSOLFDWLRQV� LQ� WUDIILF� VWXGLHV� DQG� WUDIILF� IRUHFDVWLQJ ± /HYHO� RI� VHUYLFH ± &RQFHSW�
DSSOLFDWLRQV�DQG�VLJQLILFDQFH�

81,7�,,, 75$)),&�'(6,*1�$1' 9,68$/�$,'6 ��
,QWHUVHFWLRQ 'HVLJQ � FKDQQHOL]DWLRQ��5RWDU\ LQWHUVHFWLRQ GHVLJQ ± 6LJQDO�GHVLJQ ± &RRUGLQDWLRQ RI
VLJQDOV ±± *UDGH�VHSDUDWLRQ � 7UDIILF�VLJQV�LQFOXGLQJ�906�DQG�URDG�PDUNLQJV ± 6LJQLILFDQW�UROHV�RI
WUDIILF�FRQWURO�SHUVRQQHO � 1HWZRUNLQJ�SHGHVWULDQ�IDFLOLWLHV�	�F\FOH�WUDFNV�

81,7�,9 75$)),&�6$)(7< $1'�(19,5210(17 �
5RDG DFFLGHQWV ± &DXVHV� HIIHFW� SUHYHQWLRQ� DQG FRVW ± 6WUHHW OLJKWLQJ ± 7UDIILF DQG HQYLURQPHQW
KD]DUGV ± $LU�DQG�1RLVH�3ROOXWLRQ��FDXVHV���DEDWHPHQW�PHDVXUHV ± 3URPRWLRQ DQG�LQWHJUDWLRQ�RI
SXEOLF�WUDQVSRUWDWLRQ ± 3URPRWLRQ�RI�QRQ�PRWRUL]HG�WUDQVSRUW�

81,7�9 75$)),&�0$1$*(0(17 �
$UHD 7UDIILF 0DQDJHPHQW 6\VWHP � 7UDIILF 6\VWHP 0DQDJHPHQW �760�� ZLWK� ,5&� VWDQGDUGV ±�
7UDIILF�5HJXODWRU\�0HDVXUHV�7UDYHO 'HPDQG�0DQDJHPHQW��7'0� ± 'LUHFW�DQG�LQGLUHFW�PHWKRGV ±
&RQJHVWLRQ�DQG�SDUNLQJ�SULFLQJ ± $OO�VHJUHJDWLRQ�PHWKRGV� &RRUGLQDWLRQ�DPRQJ�GLIIHUHQW�DJHQFLHV
± ,QWHOOLJHQW�7UDQVSRUW�6\VWHP�IRU�WUDIILF�PDQDJHPHQW��HQIRUFHPHQW�DQG�HGXFDWLRQ�

727$/�����3(5,2'6
287&20(6�
2Q FRPSOHWLQJ�WKLV�FRXUVH��WKH�6WXGHQWV�ZLOO�EH�DEOH�WR

� $QDO\VH�WUDIILF�SUREOHPV�DQG�SODQ�IRU�WUDIILF�V\VWHPV�YDULRXV�XVHV
� 'HVLJQ�&KDQQHOV��,QWHUVHFWLRQV��VLJQDOV�DQG�SDUNLQJ�DUUDQJHPHQWV
� 'HYHORS�7UDIILF�PDQDJHPHQW�6\VWHPV

7(;7%22.6�
�� .DGL\DOL�/�5� �7UDIILF(QJLQHHULQJ DQG7UDQVSRUW 3ODQQLQJ�� .KDQQD3XEOLVKHUV� 'HOKL� ����
�� ,QGLDQ 5RDGV &RQJUHVV �,5&� 6SHFLILFDWLRQV� *XLGHOLQHV DQG 6SHFLDO 3XEOLFDWLRQV RQ

7UDIILF�3ODQQLQJ�DQG�0DQDJHPHQW�
�� 6DOWHU� 5�, DQG +RXQVHOO 1�%� � +LJKZD\ 7UDIILF $QDO\VLV DQG GHVLJQ�� 0DFPLOODQ 3UHVV

/WG������

5()(5(1&(6�
�� )UHG /�� 0DQQHULQJ�� 6FRWW� 6�� :DVKEXUQ� DQG� :DOWHU� 3�.LODUHVNL�� 3ULQFLSOHV� RI� +LJKZD\

(QJLQHHULQJ�DQG�7UDIILF�$QDO\VLV��:LOH\�,QGLD�3YW��/WG���1HZ�'HOKL� ����
�� *DUEHU� DQG�+RHO� �3ULQFLSOHV� RI� 7UDIILF� DQG�+LJKZD\�(QJLQHHULQJ��� &(1*$*(� /HDUQLQJ�

1HZ�'HOKL� ����
�� 63��������� ,5&�6SHFLILFDWLRQ� �*XLGHOLQHV�RQ�/RZ�FRVW�7UDIILF�0DQDJHPHQW�7HFKQLTXHV�

IRU��8UEDQ�$UHDV������
�� -RKQ ( 7\ZRUWK� �7UDIILF 0DQDJHPHQW 3ODQQLQJ� 2SHUDWLRQV DQG FRQWURO�� $GGLVRQ :HVO\

3XEOLVKLQJ�&RPSDQ\� ����

�� +REEV�)�'� �7UDIILF 3ODQQLQJ DQG (QJLQHHULQJ�� 8QLYHUVLW\ RI %ULPLQJKDP� 3HUDJDPRQ
3UHVV�/WG������

�� 7D\ORU 0$3 DQG <RXQJ :� �7UDIILF $QDO\VLV ± 1HZ 7HFKQRORJ\ DQG 1HZ 6ROXWLRQV��
+DUJUHHQ�3XEOLVKLQJ�&RPSDQ\�������



��

&(���� +286,1*�3/$11,1*�$1'�0$1$*(0(17 /�7�3�&
��������

2%-(&7,9(6�
� 7KH�REMHFWLYH�RI�WKH�FRXUVH�LV�WR�WUDLQ�WKH�VWXGHQWV�WR�KDYH D�FRPSUHKHQVLYH�NQRZOHGJH�RI

SODQQLQJ�� GHVLJQ�� HYDOXDWLRQ�� FRQVWUXFWLRQ� DQG� ILQDQFLQJ� RI� KRXVLQJ� SURMHFWV�� 7KH� FRXUVH
IRFXVHV�RQ�FRVW�HIIHFWLYH�FRQVWUXFWLRQ�PDWHULDOV�DQG�PHWKRGV�� �(PSKDVLV� LV�JLYHQ�RQ� WKH
SULQFLSOHV�RI�VXVWDLQDEOH�KRXVLQJ�SROLFLHV�DQG SURJUDPPHV�

81,7�, ,1752'8&7,21�72�+286,1* ��
'HILQLWLRQ�RI�%DVLF�7HUPV ± +RXVH��+RPH��+RXVHKROG��$SDUWPHQWV��0XOWL�VWRULHG�%XLOGLQJV��6SHFLDO
%XLOGLQJV��2EMHFWLYHV�DQG�6WUDWHJLHV�RI�1DWLRQDO�+RXVLQJ�3ROLFLHV� LQFOXGLQJ�6OXP�+RXVLQJ�3ROLF\�
3ULQFLSOH�RI�6XVWDLQDEOH�+RXVLQJ ± ,QWHJUDWHG�DSSURDFK�RQ�DUULYLQJ�KROGLQJ�FDSDFLW\�DQG�GHQVLW\
QRUPV � $OO�EDVLF�LQIUDVWUXFWXUH�FRQVLGHUDWLRQ � ,QVWLWXWLRQV�IRU�+RXVLQJ�DW�1DWLRQDO��6WDWH�DQG�/RFDO
OHYHOV�

81,7�,, +286,1*�352*5$00(6 ��
%DVLF� &RQFHSWV�� &RQWHQWV� DQG� 6WDQGDUGV� IRU� +RXVLQJ� 3URJUDPPHV � 6LWHV� DQG� 6HUYLFHV�
1HLJKERUKRRGV� 3ORWWHG� ODQG� GHYHORSPHQW� SURJUDPV�� 2SHQ� 'HYHORSPHQW� 3ORWV�� $SDUWPHQWV�
*DWHG� FRPPXQLWLHV�� 7RZQVKLSV�� 5HQWDO� +RXVLQJ�� &R�RSHUDWLYH� +RXVLQJ�� 6OXP� +RXVLQJ
3URJUDPPHV ± 6OXP�LPSURYHPHQW ± 6OXP�UHGHYHORSPHQW�DQG�5HORFDWLRQ ± 8VH�RI�*,6�DQG�0,6�LQ
6OXP�+RXVLQJ�3URMHFWV���5ROH�RI�3XEOLF�KRXVLQJ�DJHQFLHV��DQG�3ULYDWH�VHFWRU�� LQ�VXSSO\���TXDOLW\�
LQIUDVWUXFWXUH�DQG�SULFLQJ ± 5ROH�RI�1RQ�*RYHUQPHQW�2UJDQL]DWLRQV�LQ�VOXP�KRXVLQJ�

81,7�,,, 3/$11,1*�$1'�'(6,*1�2)�+286,1*�352-(&76 �
)RUPXODWLRQ�RI�+RXVLQJ�3URMHFWV ± /DQG�8VH�DQG�6RLO� VXLWDELOLW\� DQDO\VLV �%XLOGLQJ�%\HODZV�DQG
5XOHV�DQG�'HYHORSPHQW�&RQWURO�5HJXODWLRQV � 6LWH�$QDO\VLV�� /D\RXW�'HVLJQ��'HVLJQ�RI�+RXVLQJ
8QLWV��'HVLJQ�3UREOHPV� ± +RXVLQJ�3URMHFW�)RUPXODWLRQ�

81,7�,9 &216758&7,21�7(&+1,48(6�$1'�&267�())(&7,9(�0$7(5,$/6 �
1HZ�&RQVWUXFWLRQV�7HFKQLTXHV ± &RVW�(IIHFWLYH�0RGHUQ�0DWHULDOV�DQG�PHWKRGV�RI�&RQVWUXFWLRQ�
*UHHQ�EXLOGLQJ�FRQFHSW� %XLOGLQJ�&HQWHUV ± &RQFHSW��)XQFWLRQV�DQG�3HUIRUPDQFH�(YDOXDWLRQ�

81,7�9 +286,1*�),1$1&(�$1' 352-(&7�$335$,6$/ �
(YDOXDWLRQ� RI� +RXVLQJ� 3URMHFWV� IRU� VXVWDLQDEOH� SULQFLSOHV ± +RXVLQJ� )LQDQFH�� &RVW� 5HFRYHU\ ±
&DVK�)ORZ�$QDO\VLV��6XEVLG\�DQG�&URVV�6XEVLG\� 3XEOLF�3ULYDWH�3DUWQHUVKLS�3URMHFWV ± 9LDELOLW\
*DS�)XQGLQJ � 3ULFLQJ�R�I�+RXVLQJ�8QLWV��3UREOHPV��

727$/�����3(5,2'6
287&20(6�

� 7KH� VWXGHQWV� VKRXOG� KDYH� D� FRPSUHKHQVLYH� NQRZOHGJH� RI� SODQQLQJ�� GHVLJQ�� HYDOXDWLRQ�
FRQVWUXFWLRQ�DQG�ILQDQFLQJ�RI�KRXVLQJ�SURMHFWV�

7(;7%22.6�
�� 0HHUD�0HKWD�DQG�'LQHVK�0HKWD� �0HWURSROLWDQ�+RXVLQJ�0DUNHWV���6DJH�3XEOLFDWLRQV�3YW�

/WG���1HZ�'HOKL�������
�� )UDQFLV� &KHUXQLODP� DQG� 2GH\DU� '� +HJJDGH� �+RXVLQJ� LQ� ,QGLD��� +LPDOD\D� 3XEOLVKLQJ

+RXVH��%RPED\�������

5()(5(1&(6�
�� :LOH\� %ODFNZHOO� �1HXIHUW�$UFKLWHFWV� 'DWD� �WK (GLWLRQ� %ODFNZHOO�3XEOLVKLQJ�/WG������
�� 'RQDOG�:DWVRQ�DQG�0LFKDHO� -�&URVELH� �7LPH�6DYHU�6WDQGDUGV� IRU�$UFKLWHFWXUDO�'HVLJQ��

�WK (GLWLRQ��7DWD�0F*UDZ�+LOO�(GLWLRQ� ����
�� :DOWHU� 0DUWLQ� +RVDFN� �/DQG� 'HYHORSPHQW� &DOFXODWLRQV��� 0F*UDZ� +LOO �QG (GLWLRQ�� 86$

����
�� 'HYHORSPHQW�&RQWURO�5XOHV�IRU�&KHQQDL�0HWURSROLWDQ�$UHD��&0$��&KHQQDL�������
�� 81&+6�� 1DWLRQDO� ([SHULHQFHV� ZLWK� 6KHOWHU� 'HOLYHU\� IRU� WKH� 3RRUHVW� *URXSV�� 81&+6

+DELWDW��1DLUREL������
�� *RYHUQPHQW�RI�,QGLD� 1DWLRQDO�+RXVLQJ�3ROLF\� ����



��

&(���� *5281':$7(5�(1*,1((5,1* / 7�3 &
� �����

2%-(&7,9(6�
� 7R LQWURGXFH WKH VWXGHQW WR WKH SULQFLSOHV RI *URXQGZDWHU JRYHUQLQJ (TXDWLRQV DQG

&KDUDFWHULVWLFV�RI�GLIIHUHQW�DTXLIHUV�
� 7R�XQGHUVWDQG�WKH�WHFKQLTXHV�RI�GHYHORSPHQW�DQG�PDQDJHPHQW�RI�JURXQGZDWHU�

81,7�, +<'52*(2/2*,&$/ 3$5$0(7(56 �
,QWURGXFWLRQ ± :DWHU EHDULQJ 3URSHUWLHV RI 5RFN ± 7\SH RI DTXLIHUV � $TXLIHU SURSHUWLHV ±
SHUPHDELOLW\� VSHFLILF \LHOG� WUDQVPLVVLYLW\ DQG VWRUDJH FRHIILFLHQW ± 0HWKRGV RI (VWLPDWLRQ±
*URXQG ZDWHU WDEOH IOXFWXDWLRQ DQG LWV LQWHUSUHWDWLRQV ± *URXQGZDWHU GHYHORSPHQW DQG
3RWHQWLDO�LQ�,QGLD ± *(&�QRUPV�

81,7�,, :(// +<'5$8/,&6 �
2EMHFWLYHV RI *URXQGZDWHU K\GUDXOLFV ± 'DUF\¶V /DZ � *URXQGZDWHU HTXDWLRQ ± VWHDG\ VWDWH�IORZ
� 'XSXLW )RUFKKHLPHU DVVXPSWLRQ � 8QVWHDG\ VWDWH IORZ � 7KHLV PHWKRG � -DFRE PHWKRG �6OXJ
WHVWV � ,PDJH�ZHOO�WKHRU\ ± 3DUWLDO�SHQHWUDWLRQV�RI�ZHOOV�

81,7�,,, *5281':$7(5�0$1$*(0(17 �
1HHG� IRU 0DQDJHPHQW�0RGHO ± 'DWDEDVH� IRU JURXQGZDWHU�PDQDJHPHQW ±JURXQGZDWHU� EDODQFH
VWXG\ ± ,QWURGXFWLRQ� WR�0DWKHPDWLFDO� PRGHO ± &RQMXQFWLYH� XVH ± &ROOHFWRU� ZHOO� DQG� ,QILOWUDWLRQ
JDOOHU\�

81,7�,9 *5281':$7(5�48$/,7< �
*URXQG ZDWHU FKHPLVWU\ � 2ULJLQ� PRYHPHQW DQG TXDOLW\ � :DWHU TXDOLW\ VWDQGDUGV ± +HDOWK DQG
DHVWKHWLF� DVSHFWV� RI� ZDWHU� TXDOLW\ � 6DOLQH� LQWUXVLRQ ± (QYLURQPHQWDO� FRQFHUQ� DQG� 5HJXODWRU\
UHTXLUHPHQWV

81,7�9 *5281':$7(5�&216(59$7,21 �
$UWLILFLDO UHFKDUJH WHFKQLTXHV ± 5HPHGLDWLRQ RI 6DOLQH LQWUXVLRQ± *URXQG ZDWHU PDQDJHPHQW
VWXGLHV ± 3URWHFWLRQ�]RQH�GHOLQHDWLRQ��&RQWDPLQDWLRQ�VRXUFH�LQYHQWRU\��UHPHGLDWLRQ�VFKHPHV
� *URXQG�ZDWHU 3ROOXWLRQ�DQG�OHJLVODWLRQ�

727$/�����3(5,2'6
287&20(6�

� 6WXGHQWV� ZLOO� EH� DEOH� WR� XQGHUVWDQG� DTXLIHU� SURSHUWLHV� DQG� LWV� G\QDPLFV� DIWHU� WKH
FRPSOHWLRQ�RI�WKH�FRXUVH��,W�JLYHV�DQ�H[SRVXUH�WRZDUGV�ZHOO�GHVLJQ�DQG�SUDFWLFDO�SUREOHPV
RI�JURXQGZDWHU�DTXLIHUV�

� 6WXGHQWV�ZLOO�EH�DEOH�WR�XQGHUVWDQG�WKH� LPSRUWDQFH�RI�DUWLILFLDO�UHFKDUJH�DQG�JURXQGZDWHU
TXDOLW\�FRQFHSWV�

7(;7%22.6�
��� �5DJKXQDWK +�0�� �*URXQG :DWHU +\GURORJ\�� 1HZ $JH ,QWHUQDWLRQDO �3� /LPLWHG� 1HZ

'HOKL� �����
�� 7RGG�'�.�� �*URXQG :DWHU�+\GURORJ\���-RKQ�:LOH\�DQG�6RQV��1HZ <RUN�������

5()(5(1&(6�
�� )LWWV 5�&KDUOHV���*URXQGZDWHU�6FLHQFH���(OVHYLHU� $FDGHPLF�3UHVV�������
�� 5DPDNULVKQDQ��6��*URXQG :DWHU��.�-��*UDSK�DUWV��&KHQQDL�������



��

&(���� :$7(5�5(6285&(6 6<67(06�$1$/<6,6 / 7�3 &
� �����

2%-(&7,9(6�
� 7R LQWURGXFH WKH VWXGHQW WR WKH FRQFHSW RI 0DWKHPDWLFDO DSSURDFKHV IRU PDQDJLQJ WKH

ZDWHU�UHVRXUFHV�V\VWHP�
� 7R PDNH WKH VWXGHQWV DSSO\ DQ DSSURSULDWH V\VWHP DSSURDFK WR RSWLPDOO\ RSHUDWH D

ZDWHU�UHVRXUFH�V\VWHP�

81,7�, 6<67(0 $3352$&+ �
3KLORVRSK\ RI PRGHOOLQJ ± *RDOV DQG 2EMHFWLYHV ± %DVLFV RI V\VWHP DQDO\VLV FRQFHSW ± VFRSHV�DQG
VWHSV�LQ�V\VWHPV�HQJLQHHULQJ�

81,7�,, 3+<6,&$/ $1'�62&,2 � (&2120,&�'$7$ �
&ROOHFWLRQ� HYDOXDWLRQ DQG SURFHVVLQJ ± SURMHFW DSSUDLVDO ± SXEOLF LQYROYHPHQW� PDVWHU
&RPSUHKHQVLYH�DQG�LQWHJUDWHG�SODQQLQJ�RI�ZDWHU�UHVRXUFHV�SURMHFW�

81,7�,,, /,1($5�352*5$00,1* ��
2SHUDWLRQ UHVHDUFK � LQWURGXFWLRQ � 3UREOHP )RUPXODWLRQ�JUDSKLFDO VROXWLRQ� 6LPSOH[ PHWKRG ±
6HQVLWLYLW\�DQDO\VLV � VLPSOH�DSSOLFDWLRQV

81,7�,9 '<1$0,&�352*5$00,1* ��
2SWLPDOLW\ FULWHULD 6WDJH FRDFK SUREOHP ± %HOOPDQ¶V RSWLPDOLW\ FULWHULD 3UREOHP IRUPXODWLRQ�DQG
6ROXWLRQ � VLPSOH�DSSOLFDWLRQV

81,7�9 6,08/$7,21 ��
%DVLF SULQFLSOHV ± 0HWKRGRORJ\ DQG 3KLORVRSK\ ± 0RGHO GHYHORSPHQW ± LQSXW DQG RXWSXWV ±
'HWHUPLQLVWLF�VLPXODWLRQ � VLPSOH�DSSOLFDWLRQV

727$/�����3(5,2'6

287&20(6�
� 7KH�VWXGHQWV�ZLOO�EH�H[SRVHG�WR�WKH�HFRQRPLFDO�DVSHFWV�DQG�DQDO\VLV�RI ZDWHU� UHVRXUFHV

V\VWHPV� E\� ZKLFK� WKH\� ZLOO� JHW� DQ� LGHD� RI� FRPSUHKHQVLYH� DQG� LQWHJUDWHG� SODQQLQJ� RI� D
ZDWHU�UHVRXUFHV�SURMHFW�

� 7KH�VWXGHQWV�ZLOO�GHYHORS�VNLOOV�LQ�VROYLQJ�SUREOHPV�LQ�RSHUDWLRQV�UHVHDUFK�WKURXJK�/3��'3
DQG�6LPXODWLRQ�WHFKQLTXHV�

7(;7%22.�
�� 9HGXOD� 6�� DQG 0DMXPGDU� 3�3� �:DWHU 5HVRXUFHV 6\VWHPV� ± 0RGHOLQJ 7HFKQLTXHV DQG

$QDO\VLV 7DWD�0F*UDZ�+LOO� �WK UHSULQW� 1HZ�'HOKL�������

5()(5(1&(6�
�� +DOO :DUUHQ� $� DQG -RKQ $� 'UDFXS�� �:DWHU 5HVRXUFHV 6\VWHP (QJLQHHULQJ�� 7DWD

0F*UDZ +LOO�3XEOLVKLQJ�&RPSDQ\�/WG���1HZ�'HOKL������
��� �&KDGXUYHGL 0�&�� �:DWHU UHVRXUFH 6\VWHPV 3ODQQLQJ DQG 0DQDJHPHQW�� 7DWD 0F*UDZ

+LOO�LQF���1HZ�'HOKL�����
�� 7DKD�+�$�� �2SHUDWLRQ�5HVHDUFK���0F0LOODQ�3XEOLFDWLRQ�&R���1HZ <RUN�������
�� 0DDVV $�� +XVIFKLPLGW 0�0�� �'RUIPDQ 5�� 7KRPDV+ $�� 0DUJOLQ 6�$ DQG )DLU *��0��

�'HVLJQ RI :DWHU 5HVRXUFHV 6\VWHP�� +DUGZDUG 8QLYHUVLW\ 3UHVV�� &DPEULGJH�
0DVV�������

�� *RRGPDQ $OXYLQ 6�� �3ULQFLSOHV RI :DWHU 5HVRXUFHV 3ODQQLQJ�� 3UHQWLFH +DOO RI ,QGLD� ����



��

&(���� 3$9(0(17�(1*,1((5,1* /7�3 &
��� ���

2%-(&7,9(6�
� 6WXGHQW JDLQV NQRZOHGJH RQ YDULRXV ,5& JXLGHOLQHV IRU GHVLJQLQJ ULJLG DQG IOH[LEOH

SDYHPHQWV� )XUWKHU�� KH�VKH� ZLOO� EH� LQ� D� SRVLWLRQ� WR� DVVHVV� TXDOLW\� DQG� VHUYLFHDELOLW\
FRQGLWLRQV�RI�URDGV�

81,7�, 7<3(�2) 3$9(0(17 $1'�675(66�',675,%87,21 21�/$<(5('�6<67(0 �
,QWURGXFWLRQ ± 3DYHPHQW� DV� OD\HUHG VWUXFWXUH ± 3DYHPHQW� W\SHV� ULJLG� DQG� IOH[LEOH�� 5HVLOLHQW
PRGXOXV � 6WUHVV�DQG�GHIOHFWLRQV�LQ�SDYHPHQWV�XQGHU�UHSHDWHG�ORDGLQJ�

81,7�,, '(6,*1�2)�)/(;,%/( 3$9(0(176 ��
)OH[LEOH� SDYHPHQW� GHVLJQ� IDFWRUV� LQIOXHQFLQJ� GHVLJQ� RI� IOH[LEOH� SDYHPHQW�� (PSLULFDO � 6HPL
HPSLULFDO� DQG� WKHRUHWLFDO� PHWKRGV ± 'HVLJQ� SURFHGXUH� DV� SHU� ,5&� JXLGHOLQHV ± 'HVLJQ� DQG
VSHFLILFDWLRQ�RI�UXUDO�URDGV�

81,7�,,, '(6,*1�2)�5,*,' 3$9(0(176 �
&HPHQW FRQFUHWH SDYHPHQWV IDFWRUV LQIOXHQFLQJ && SDYHPHQWV ± 0RGLILHG :HVWHUJDDUG
DSSURDFK ± 'HVLJQ SURFHGXUH DV SHU ,5& JXLGHOLQHV ± &RQFUHWH URDGV DQG WKHLU VFRSH LQ ,QGLD�

81,7�,9 3(5)250$1&(�(9$/8$7,21 $1'�0$,17(1$1&( ��
3DYHPHQW (YDOXDWLRQ � FDXVHV RI�GLVWUHVV LQ�ULJLG DQG IOH[LEOH SDYHPHQWV ± (YDOXDWLRQ EDVHG�RQ
6XUIDFH $SSHDUDQFH� &UDFNV� 3DWFKHV DQG 3RW +ROHV� 8QGXODWLRQV� 5DYHOLQJ� 5RXJKQHVV�� 6NLG
5HVLVWDQFH� 6WUXFWXUDO (YDOXDWLRQ E\ 'HIOHFWLRQ 0HDVXUHPHQWV � 3DYHPHQW 6HUYLFHDELOLW\� LQGH[� �
3DYHPHQW�PDLQWHQDQFH��,5&�5HFRPPHQGDWLRQV�RQO\��

81,7�9 67$%,/,=$7,21�2) 3$9(0(176 �
6WDELOLVDWLRQ ZLWK VSHFLDO UHIHUHQFH ERRN WR KLJKZD\ SDYHPHQWV ± &KRLFH RI VWDELOL]HUV ±
7HVWLQJ�DQG�ILHOG�FRQWURO�6WDELOLVDWLRQ�IRU�UXUDO�URDGV�LQ�,QGLD ± XVH�RI�*HRV\QWKHWLFV�LQ�URDGV�

727$/ �����3(5,2'6
287&20(6�

� 6WXGHQWV�ZLOO�KDYH�DGHTXDWH�NQRZOHGJH�WR�GHVLJQ�IOH[LEOH�DQG�ULJLG�SDYHPHQWV�EDVHG�RQ
,5&� JXLGHOLQHV�� )XUWKHU� WKH\� NQRZ� YDULRXV� WHFKQLTXHV� WR� HYDOXDWH� SHUIRUPDQFH� RI
SDYHPHQWV�

7(;7%22.6�
�� :ULJKW 3�+��´+LJKZD\�(QJLQHHUV´��-RKQ�:LOH\�DQG�6RQV��,QF���1HZ <RUN�������
��� � �.KDQQD� 6�.�� -XVWR &�(�*� DQG 9HHUDUDJDYDQ� $�� ³+LJKZD\ (QJLQHHULQJ´� 1HP &KDQG

DQG %URWKHUV� ��WK (GLWLRQ��5RRUNHH�������
�� .DGL\DOL� /�5� µ3ULQFLSOHV DQG 3UDFWLFH RI +LJKZD\ (QJLQHHULQJ´� .KDQQD WHFK�3XEOLFDWLRQV�

1HZ�'HOKL�������
5()(5(1&(6�

�� <RGHU��5�-��DQG�:LWFKDN�0�:��³3ULQFLSOHV�RI�3DYHPHQW�'HVLJQ´��-RKQ�:LOH\������
�� ,5&���±����7KH ,QGLDQ URDGV &RQJUHVV� *XLGHOLQHV IRU WKH 'HVLJQ RI )OH[LEOH

3DYHPHQWV� 1HZ 'HOKL� ����
�� ,5& �������� 7KH ,QGLDQ 5RDG�&RQJUHVV� *XLGHOLQH IRU WKH 'HVLJQ RI 5LJLG 3DYHPHQWV IRU

+LJKZD\V� 1HZ�'HOKL������
�� 5DMLE� %�0DOOLFN�� 7DKDU� (O�.RUFKL�� ³3DYHPHQW� (QJLQHHULQJ�� 3ULQFLSOHV� DQG� 3UDFWLFH� �QG

(GLWLRQ��&5&�3UHVV�������

(1���� (19,5210(17$/�,03$&7�$66(660(17 /�7�3�&
�������

2%-(&7,9(6�



��

� 7R� LPSDUW� NQRZOHGJH� RQ� (QYLURQPHQWDO� PDQDJHPHQW� DQG� (QYLURQPHQWDO� ,PSDFW
$VVHVVPHQW�

81,7�, ,1752'8&7,21 �
,PSDFW� RI� GHYHORSPHQW� SURMHFWV ± 6XVWDLQDEOH� GHYHORSPHQW� 1HHG� IRU� (QYLURQPHQWDO� ,PSDFW
$VVHVVPHQW��(,$� � (QYLURQPHQWDO�,PSDFW�6WDWHPHQW��(,6� ± (,$�FDSDELOLW\�DQG�OLPLWDWLRQV ± /HJDO
SURYLVLRQV�RQ�(,$�6WDJHV�RI�(,$��7\SHV�RI�(,$

81,7�,, 0(7+2'2/2*,(6 �
0HWKRGV� RI� (,$ ± &KHFN� OLVWV ± 0DWULFHV ± 1HWZRUNV ± &RVW�EHQHILW� DQDO\VLV ± $QDO\VLV� RI
DOWHUQDWLYHV
81,7�,,, 35(',&7,21�$1'�$66(660(17 �
$VVHVVPHQW� RI� ,PSDFW� RQ� ODQG�� ZDWHU�� DLU�� VRFLDO� 	� FXOWXUDO� DFWLYLWLHV� DQG� RQ� IORUD� 	� IDXQD�
0DWKHPDWLFDO�PRGHOV� 3XEOLF�SDUWLFLSDWLRQ

81,7�,9 (19,5210(17$/�0$1$*(0(17�3/$1 �
3ODQ�IRU�PLWLJDWLRQ�RI�DGYHUVH�LPSDFW�RQ�HQYLURQPHQW ± 2SWLRQV�IRU�PLWLJDWLRQ�RI�LPSDFW�RQ�ZDWHU�
DLU��ODQG�DQG�RQ�IORUD�	�IDXQD � $GGUHVVLQJ�WKH�LVVXHV�UHODWHG�WR�WKH�3URMHFW�$IIHFWHG�3HRSOH��3RVW
SURMHFW�PRQLWRULQJ

81,7�9 &$6(�678',(6 ��
(,$� IRU� LQIUDVWUXFWXUH�SURMHFWV ± 'DPV ± +LJKZD\V ± 0XOWL�VWRUH\ %XLOGLQJV ± :DWHU�6XSSO\�DQG
'UDLQDJH�3URMHFWV ± :DVWH�ZDWHU�WUHDWPHQW�SODQWV��673�

727$/�� ����3(5,2'6
287&20(6�
7KH�VWXGHQWV�FRPSOHWLQJ�WKH�FRXUVH�ZLOO�KDYH�DELOLW\�WR

� FDUU\� RXW� VFRSLQJ� DQG� VFUHHQLQJ� RI� GHYHORSPHQWDO� SURMHFWV� IRU� HQYLURQPHQWDO� DQG� VRFLDO
DVVHVVPHQWV

� H[SODLQ�GLIIHUHQW�PHWKRGRORJLHV�IRU�HQYLURQPHQWDO�LPSDFW�SUHGLFWLRQ�DQG�DVVHVVPHQW
� SODQ�HQYLURQPHQWDO�LPSDFW�DVVHVVPHQWV�DQG�HQYLURQPHQWDO�PDQDJHPHQW�SODQV
� HYDOXDWH�HQYLURQPHQWDO�LPSDFW�DVVHVVPHQW�UHSRUWV

7(;7%22.6�
�� &DQWHU��5�/���³(QYLURQPHQWDO�,PSDFW�$VVHVVPHQW´��0F*UDZ +LOO�,QF���1HZ�'HOKL�������
�� 6KXNOD��6�.��DQG�6ULYDVWDYD��3�5���³&RQFHSWV�LQ�(QYLURQPHQWDO�,PSDFW�$QDO\VLV´��&RPPRQ

:HDOWK�3XEOLVKHUV��1HZ�'HOKL�������

5()(5(1&(6�
�� -RKQ�*��5DX�DQG�'DYLG�&�+RRWHQ ³(QYLURQPHQWDO�,PSDFW�$QDO\VLV�+DQGERRN´��0F*UDZ +LOO

%RRN�&RPSDQ\�������
�� ³(QYLURQPHQWDO� $VVHVVPHQW� 6RXUFH� ERRN´�� 9RO�� ,�� ,,� 	� ,,,�� 7KH�:RUOG�%DQN��:DVKLQJWRQ�

'�&��������
�� -XGLWK� 3HWWV�� ³+DQGERRN� RI� (QYLURQPHQWDO� ,PSDFW� $VVHVVPHQW� 9RO�� ,� 	� ,,´�� %ODFNZHOO

6FLHQFH�������

&(���� ,1'8675,$/�:$67( 0$1$*(0(17 /7�3�&
�������

2%-(&7,9(6�
� 7R� LPSDUW� NQRZOHGJH� RQ VRXUFHV� DQG� FKDUDFWHULVWLFV� RI� YDULRXV� LQGXVWULDO� ZDVWHV� DQG

VWUDWHJLHV�IRU�LWV�SUHYHQWLRQ�DQG�FRQWURO

81,7�, ,1752'8&7,21 �
7\SHV� RI� LQGXVWULHV� DQG� LQGXVWULDO� SROOXWLRQ ± &KDUDFWHULVWLFV� RI� LQGXVWULDO� ZDVWHV ± 3RSXODWLRQ
HTXLYDOHQW ± %LRDVVD\� VWXGLHV ± HIIHFWV� RI� LQGXVWULDO� HIIOXHQWV� RQ� VWUHDPV�� VHZHU�� ODQG�� VHZDJH



��

WUHDWPHQW�SODQWV�DQG�KXPDQ�KHDOWK ± (QYLURQPHQWDO�OHJLVODWLRQV�UHODWHG�WR�SUHYHQWLRQ�DQG�FRQWURO
RI LQGXVWULDO�HIIOXHQWV�DQG�KD]DUGRXV�ZDVWHV

81,7�,, &/($1(5�352'8&7,21 �
:DVWH�PDQDJHPHQW� $SSURDFK ± :DVWH� $XGLW ± 9ROXPH� DQG� VWUHQJWK� UHGXFWLRQ ± 0DWHULDO� DQG
SURFHVV�PRGLILFDWLRQV ± 5HF\FOH��UHXVH�DQG�E\SURGXFW�UHFRYHU\ ± $SSOLFDWLRQV�

81,7�,,, 32//87,21�)520�0$-25�,1'8675,(6 �
6RXUFHV�� &KDUDFWHULVWLFV�� ZDVWH� WUHDWPHQW� IORZ� VKHHWV� IRU� VHOHFWHG� LQGXVWULHV� VXFK� DV� 7H[WLOHV�
7DQQHULHV�� 3KDUPDFHXWLFDOV�� (OHFWURSODWLQJ� LQGXVWULHV�� 'DLU\�� 6XJDU�� 3DSHU�� GLVWLOOHULHV�� 6WHHO
SODQWV��5HILQHULHV��IHUWLOL]HU��WKHUPDO�SRZHU�SODQWV ± :DVWHZDWHU�UHFODPDWLRQ�FRQFHSWV

81,7�,9 75($70(17�7(&+12/2*,(6 ��
(TXDOLVDWLRQ ± 1HXWUDOLVDWLRQ ± 5HPRYDO� RI� VXVSHQGHG� DQG� GLVVROYHG� RUJDQLF� VROLGV � &KHPLFDO
R[LGDWLRQ ± $GVRUSWLRQ � 5HPRYDO�RI�GLVVROYHG�LQRUJDQLFV ± &RPELQHG�WUHDWPHQW�RI�LQGXVWULDO�DQG
PXQLFLSDO�ZDVWHV ± 5HVLGXH�PDQDJHPHQW ± 'HZDWHULQJ ± 'LVSRVDO

81,7�9 +$=$5'286�:$67(�0$1$*(0(17 �
+D]DUGRXV�ZDVWHV � 3K\VLFR�FKHPLFDO�WUHDWPHQW ± VROLGLILFDWLRQ ± LQFLQHUDWLRQ ± 6HFXUH�ODQG�ILOOV

727$/�����3(5,2'6

287&20(6�
7KH�VWXGHQWV�FRPSOHWLQJ�WKH�FRXUVH�ZLOO�KDYH

� DQ�LQVLJKW�LQWR�WKH�SROOXWLRQ�IURP�PDMRU�LQGXVWULHV�LQFOXGLQJ�WKH�VRXUFHV�DQG�FKDUDFWHULVWLFV
RI�SROOXWDQWV

� DELOLW\�WR�SODQ�PLQLPL]DWLRQ�RI�LQGXVWULDO�ZDVWHV
� DELOLW\�WR�GHVLJQ�IDFLOLWLHV�IRU�WKH�SURFHVVLQJ�DQG�UHFODPDWLRQ�RI�LQGXVWULDO�ZDVWH�ZDWHU

7(;7%22.6�
�� 5DR 0��1� 	 'XWWD $��.� ��³:DVWHZDWHU�7UHDWPHQW´��2[IRUG � ,%+�3XEOLFDWLRQ�������
�� (FNHQIHOGHU :�:� -U��� ³,QGXVWULDO�:DWHU� 3ROOXWLRQ� &RQWURO´�� 0F*UDZ +LOO� %RRN� &RPSDQ\�

1HZ�'HOKL�������
�� 3DWZDUGKDQ�� $�'��� ,QGXVWULDO� :DVWHZDWHU� 7UHDWPHQW��� 3UHQWLFH� +DOO� RI� ,QGLD� 1HZ� 'HOKL

�����

5()(5(1&(6�
�� 6KHQ 7�7���³,QGXVWULDO�3ROOXWLRQ�3UHYHQWLRQ´��6SULQJHU�������
�� 6WHSKHQVRQ 5�/� DQG� %ODFNEXUQ -�%��� -U��� ³,QGXVWULDO� :DVWHZDWHU� 6\VWHPV� +DQG ERRN´�

/HZLV�3XEOLVKHU��1HZ�<RUN������
�� )UHHPDQ +�0��� ³,QGXVWULDO�3ROOXWLRQ�3UHYHQWLRQ�+DQG�%RRN´��0F*UDZ +LOO� ,QF���1HZ�'HOKL�

�����
�� %LVKRS��3�/���³3ROOXWLRQ�3UHYHQWLRQ��)XQGDPHQWDO�	�3UDFWLFH´��0F*UDZ +LOO�������
�� 3DQGH\���(QYLURQPHQWDO�0DQDJHPHQW��9LNDV�3XEOLFDWLRQV�������
�� ,QGXVWULDO�:DVWHZDWHU�0DQDJHPHQW��7UHDWPHQW�DQG�'LVSRVDO���:() � 023 � )'���0F*UDZ

+LOO�������

&(���� $,5�32//87,21�0$1$*(0(17 /�7�3�&
�������

2%-(&7,9(6�
� 7KLV�VXEMHFW�FRYHUV�WKH�VRXUFHV��FKDUDFWHULVWLFV�DQG�HIIHFWV�RI�DLU�DQG�QRLVH�SROOXWLRQ�DQG

WKH� PHWKRGV� RI� FRQWUROOLQJ� WKH� VDPH�� 7KH� VWXGHQW� LV� H[SHFWHG� WR� NQRZ� DERXW� VRXUFH
LQYHQWRU\�DQG�FRQWURO�PHFKDQLVP�

81,7�, 6285&(6�$1'�())(&76�2)�$,5�32//87$176 �



��

&ODVVLILFDWLRQ�RI�DLU�SROOXWDQWV ± 3DUWLFXODWHV�DQG�JDVHRXV�SROOXWDQWV ± 6RXUFHV�RI DLU�SROOXWLRQ ±
6RXUFH� LQYHQWRU\ ± (IIHFWV� RI� DLU� SROOXWLRQ� RQ� KXPDQ� EHLQJV�� PDWHULDOV�� YHJHWDWLRQ�� DQLPDOV ±
JOREDO�ZDUPLQJ�R]RQH� OD\HU� GHSOHWLRQ�� 6DPSOLQJ� DQG�$QDO\VLV ± %DVLF� 3ULQFLSOHV� RI� 6DPSOLQJ ±
6RXUFH�DQG�DPELHQW�VDPSOLQJ ± $QDO\VLV�RI�SROOXWDQWV ± 3ULQFLSOHV�

81,7�,, ',63(56,21�2)�32//87$176 �
(OHPHQWV� RI� DWPRVSKHUH ± 0HWHRURORJLFDO� IDFWRUV ± :LQG� URVHV ± /DSVH� UDWH � $WPRVSKHULF
VWDELOLW\� DQG� WXUEXOHQFH ± 3OXPH� ULVH ± 'LVSHUVLRQ� RI� SROOXWDQWV ± 'LVSHUVLRQ� PRGHOV ±
$SSOLFDWLRQV�

81,7�,,, $,5�32//87,21�&21752/ ��
&RQFHSWV� RI� FRQWURO ± 3ULQFLSOHV� DQG� GHVLJQ� RI� FRQWURO� PHDVXUHV ± 3DUWLFXODWHV� FRQWURO� E\
JUDYLWDWLRQDO�� FHQWULIXJDO�� ILOWUDWLRQ�� VFUXEELQJ�� HOHFWURVWDWLF� SUHFLSLWDWLRQ ± 6HOHFWLRQ� FULWHULD� IRU
HTXLSPHQW � JDVHRXV� SROOXWDQW� FRQWURO� E\� DGVRUSWLRQ�� DEVRUSWLRQ�� FRQGHQVDWLRQ�� FRPEXVWLRQ ±
3ROOXWLRQ�FRQWURO�IRU�VSHFLILF�PDMRU�LQGXVWULHV�

81,7�,9 $,5�48$/,7<�0$1$*(0(17 �
$LU�TXDOLW\�VWDQGDUGV ± $LU�TXDOLW\�PRQLWRULQJ ± 3UHYHQWLYH�PHDVXUHV � $LU�SROOXWLRQ�FRQWURO�HIIRUWV ±
=RQLQJ ± 7RZQ� SODQQLQJ� UHJXODWLRQ� RI� QHZ� LQGXVWULHV ± /HJLVODWLRQ� DQG� HQIRUFHPHQW ±
(QYLURQPHQWDO�,PSDFW�$VVHVVPHQW�DQG�$LU�TXDOLW\

81,7�9 12,6(�32//87,21 �
6RXUFHV�RI�QRLVH�SROOXWLRQ ± (IIHFWV ± $VVHVVPHQW � 6WDQGDUGV ± &RQWURO�PHWKRGV ± 3UHYHQWLRQ

727$/�����3(5,2'6

287&20(6�
7KH�VWXGHQWV�FRPSOHWLQJ�WKH�FRXUVH�ZLOO�KDYH

� DQ� XQGHUVWDQGLQJ� RI� WKH� QDWXUH� DQG� FKDUDFWHULVWLFV� RI� DLU� SROOXWDQWV�� QRLVH SROOXWLRQ� DQG
EDVLF�FRQFHSWV�RI�DLU�TXDOLW\�PDQDJHPHQW

� DELOLW\�WR�LGHQWLI\��IRUPXODWH�DQG�VROYH�DLU�DQG�QRLVH��SROOXWLRQ�SUREOHPV
� DELOLW\� WR GHVLJQ� VWDFNV� DQG� SDUWLFXODWH� DLU� SROOXWLRQ� FRQWURO� GHYLFHV� WR� PHHW� DSSOLFDEOH

VWDQGDUGV�

7(;7%22.6�
�� $QMDQH\XOX��'���³$LU�3ROOXWLRQ�DQG�&RQWURO�7HFKQRORJLHV´��$OOLHG�3XEOLVKHUV��0XPEDL�������
�� 5DR�� &�6�� (QYLURQPHQWDO� 3ROOXWLRQ� &RQWURO� (QJLQHHULQJ��:LOH\� (DVWHUQ� /WG��� 1HZ� 'HOKL�

�����
�� 5DR�0�1���DQG�5DR�+��9��1���$LU�3ROOXWLRQ�&RQWURO��7DWD 0F*UDZ +LOO��1HZ�'HOKL�������

5()(5(1&(6�
�� +HXPDQQ��:�/�� �,QGXVWULDO�$LU�3ROOXWLRQ�&RQWURO�6\VWHPV���0F*UDZ +LOO��1HZ�<DUN�������
�� 0DKDMDQ� 6�3�� �3ROOXWLRQ� &RQWURO� LQ� 3URFHVV� ,QGXVWULHV��� 7DWD� 0F*UDZ +LOO� 3XEOLVKLQJ

&RPSDQ\��1HZ�'HOKL�������
�� 3HDY\�6�:���5RZH�'�5��DQG�7FKREDQRJORXV�*� �(QYLURQPHQWDO�(QJLQHHULQJ���0F*UDZ�+LOO�

1HZ�'HOKL�������
�� *DUJ��6�.���³(QYLURQPHQWDO�(QJLQHHULQJ�9RO��,,´��.KDQQD�3XEOLVKHUV��1HZ�'HOKL������
�� 0DKDMDQ�� 6�3��� ³3ROOXWLRQ� &RQWURO� LQ� 3URFHVV� ,QGXVWULHV´�� 7DWD� 0F*UDZ +LOO�� 1HZ� 'HOKL�

�����
�� 7KRG�*RGHVK���$LU�4XDOLW\��/HZLV�,QGLD�(GLWLRQ�������

(1���� 081,&,3$/�62/,'�:$67(�0$1$*(0(17 /��7��3�&
����������



��

2%-(&7,9(6�
� 7R�PDNH�WKH�VWXGHQWV�FRQYHUVDQW�ZLWK�GLIIHUHQW�DVSHFWV�RI�WKH�W\SHV��VRXUFHV��JHQHUDWLRQ�

VWRUDJH��FROOHFWLRQ��WUDQVSRUW��SURFHVVLQJ�DQG�GLVSRVDO�RI�PXQLFLSDO�VROLG�ZDVWH�

81,7�, 6285&(6 $1'�7<3(6 �
6RXUFHV DQG�W\SHV�RI PXQLFLSDO�VROLG ZDVWHV�ZDVWH JHQHUDWLRQ UDWHV�IDFWRUV�DIIHFWLQJ�JHQHUDWLRQ�
FKDUDFWHULVWLFV�PHWKRGV� RI� VDPSOLQJ� DQG� FKDUDFWHUL]DWLRQ�� (IIHFWV� RI� LPSURSHU� GLVSRVDO� RI� VROLG
ZDVWHV�3XEOLF�KHDOWK�DQG�HQYLURQPHQWDO�HIIHFWV��(OHPHQWV�RI�VROLG�ZDVWH�PDQDJHPHQW ±6RFLDO DQG
)LQDQFLDO DVSHFWV ± 0XQLFLSDO VROLG ZDVWH �0	+� UXOHV ± LQWHJUDWHG� PDQDJHPHQW�3XEOLF
DZDUHQHVV��5ROH�RI�1*2¶V�

81,7�,, 21�6,7(�6725$*( $1'�352&(66,1* �
2Q�VLWH�VWRUDJH�PHWKRGV ± (IIHFW�RI�VWRUDJH��PDWHULDOV�XVHG�IRU�FRQWDLQHUV ± VHJUHJDWLRQ�RI�VROLG
ZDVWHV ± 3XEOLF�KHDOWK�DQG�HFRQRPLF�DVSHFWV�RI RSHQ�VWRUDJH ± ZDVWH�VHJUHJDWLRQ DQG�VWRUDJH ±
FDVH� VWXGLHV� XQGHU� ,QGLDQ� FRQGLWLRQV ± VRXUFH� UHGXFWLRQ RI� ZDVWH ± 5HGXFWLRQ�� 5HXVH� DQG
5HF\FOLQJ�

81,7�,,, &2//(&7,21 $1'�75$16)(5 �
0HWKRGV RI 5HVLGHQWLDO DQG FRPPHUFLDO ZDVWH FROOHFWLRQ ± &ROOHFWLRQ YHKLFOHV ± 0DQSRZHU±
&ROOHFWLRQ URXWHV ± $QDO\VLV RI FROOHFWLRQ V\VWHPV� 7UDQVIHU VWDWLRQV ± 6HOHFWLRQ RI ORFDWLRQ�
RSHUDWLRQ�	�PDLQWHQDQFH��RSWLRQV�XQGHU�,QGLDQ�FRQGLWLRQV ± )LHOG�SUREOHPV� VROYLQJ�

81,7�,9 2))�6,7(�352&(66,1* ��
2EMHFWLYHV RI ZDVWH SURFHVVLQJ ± 3K\VLFDO 3URFHVVLQJ WHFKQLTXHV DQG (TXLSPHQWV� 5HVRXUFH
UHFRYHU\ IURP VROLG ZDVWH FRPSRVWLQJ DQG ELRPHWKDQDWLRQ��7KHUPDO SURFHVVLQJ RSWLRQV ± FDVH
VWXGLHV�XQGHU�,QGLDQ�FRQGLWLRQV�

81,7�9 ',6326$/ �
/DQG GLVSRVDO RI VROLG ZDVWH� 6DQLWDU\ ODQGILOOV ± VLWH VHOHFWLRQ� GHVLJQ DQG RSHUDWLRQ RI
VDQLWDU\ ODQGILOOV ± /DQGILOO OLQHUV ± 0DQDJHPHQW RI OHDFKDWH DQG ODQGILOO JDV� /DQGILOO ELRUHDFWRU±
'XPSVLWH�5HKDELOLWDWLRQ

727$/�����3(5,2'6
287&20(6�
7KH�VWXGHQWV�FRPSOHWLQJ�WKH�FRXUVH�ZLOO�KDYH

� DQ� XQGHUVWDQGLQJ� RI� WKH� QDWXUH� DQG� FKDUDFWHULVWLFV� RI� PXQLFLSDO� VROLG� ZDVWHV� DQG� WKH
UHJXODWRU\�UHTXLUHPHQWV�UHJDUGLQJ�PXQLFLSDO�VROLG�ZDVWH�PDQDJHPHQW

� DELOLW\�WR�SODQ ZDVWH�PLQLPLVDWLRQ�DQG�GHVLJQ�VWRUDJH��FROOHFWLRQ��WUDQVSRUW��SURFHVVLQJ�DQG
GLVSRVDO�RI�PXQLFLSDO�VROLG�ZDVWH

7(;7%22.6�
�� 7FKREDQRJORXV�� *��� 7KHLVHQ�� +�� 0��� DQG� (OLDVVHQ�� 5� �6ROLG� :DVWHV� (QJLQHHULQJ

3ULQFLSOHV�DQG�0DQDJHPHQW ,VVXHV�� 0F*UDZ +LOO� 1HZ�<RUN� �����
�� 9HVLOLQG� 3�$�� DQG� 5LPHU� $�(��� ³8QLW� 2SHUDWLRQV� LQ� 5HVRXUFH� 5HFRYHU\� (QJLQHHULQJ´�

3UHQWLFH�+DOO��,QF�������
�� 3DXO 7 :LOODPV� �:DVWH 7UHDWPHQW�DQG�'LVSRVDO���-RKQ�:LOH\�DQG�6RQV������

5()(5(1&(6�
�� *RYHUQPHQW�RI�,QGLD� �0DQXDO RQ0XQLFLSDO 6ROLG:DVWH0DQDJHPHQW�� &3+((2�0LQLVWU\ RI

8UEDQ'HYHORSPHQW��1HZ�'HOKL�������
�� %KLGH $�'� DQG 6XQGDUHVDQ� %�%� �6ROLG :DVWH 0DQDJHPHQW &ROOHFWLRQ�� 3URFHVVLQJ DQG

'LVSRVDO������
�� 0DQVHU $�*�5� DQG .HHOLQJ $�$��� 3UDFWLFDO +DQGERRN RI 3URFHVVLQJ DQG 5HF\FOLQJ RI

0XQLFLSDO�VROLG :DVWHV���/HZLV�3XEOLVKHUV��&5&�3UHVV������
�� *HRUJH 7FKREDQRJORXV DQG )UDQN .UHLWK�+DQGERRN RI 6ROLGZDVWH 0DQDJHPHQW��

0F*UDZ�+LOO��1HZ <RUN������



��

&(���� *5281'�,03529(0(17�7(&+1,48(6 / 7�3 &
� �����

2%-(&7,9(6�
� $W� WKH�HQG�RI� WKH�FRXUVH�VWXGHQW� LV�H[SHFWHG� WR� LGHQWLI\� WKH�SUREOHPDWLF�VRLO�DQG�VXLWDEOH

VXJJHVW�UHPHGLDO�PHDVXUHV�WR�LPSURYH�WKHLU�EHKDYLRXU�

81,7�, 352%/(0$7,&�62,/ $1'�,03529(0(17�7(&+1,48(6 �
5ROH� RI JURXQG� LPSURYHPHQW� LQ� IRXQGDWLRQ� HQJLQHHULQJ ± PHWKRGV� RI� JURXQG� LPSURYHPHQW ±
*HRWHFKQLFDO SUREOHPV LQ DOOXYLDO� ODWHULWLF DQG EODFN FRWWRQ VRLOV ± 6HOHFWLRQ RI VXLWDEOH JURXQG
LPSURYHPHQW�WHFKQLTXHV�EDVHG�RQ�VRLO�FRQGLWLRQV�

81,7�,, '(:$7(5(,1* ��
'HZDWHULQJ 7HFKQLTXHV � :HOO SRLQWV ± 9DFXXP DQG HOHFWURRVPRWLF PHWKRGV ± 6HHSDJH�DQDO\VLV
IRU� WZR ± GLPHQVLRQDO IORZ� IRU� IXOO\� DQG� SDUWLDOO\� SHQHWUDWHG� VORWV� LQ� KRPRJHQHRXV� GHSRVLWV �
6LPSOH�FDVHV � 'HVLJQ�

81,7�,,, ,16,78�75($70(17�2)�&2+(6,21/(66 $1'�&2+(6,9(�62,/6 ��
,QVLWX�GHQVLILFDWLRQ�RI�FRKHVLRQ�OHVV�VRLOV�DQG�FRQVROLGDWLRQ�RI�FRKHVLYH�VRLOV��'\QDPLF�FRPSDFWLRQ
9LEURIORWDWLRQ� 6DQG FRPSDFWLRQ SLOHV DQG�GHHS FRPSDFWLRQ� &RQVROLGDWLRQ��3UHORDGLQJ�ZLWK�VDQG
GUDLQV��DQG�IDEULF�GUDLQV��6WRQH�FROXPQV DQG�/LPH�SLOHV�LQVWDOODWLRQ�WHFKQLTXHV ± VLPSOH�GHVLJQ �
UHODWLYH�PHULWV�RI�DERYH�PHWKRGV�DQG�WKHLU�OLPLWDWLRQV�

81,7�,9 ($57+�5(,1)25&(0(17 �
&RQFHSW RI UHLQIRUFHPHQW ± 7\SHV RI UHLQIRUFHPHQW PDWHULDO ± 5HLQIRUFHG HDUWK ZDOO ± 0HFKDQLVP
± VLPSOH GHVLJQ � DSSOLFDWLRQV RI UHLQIRUFHG HDUWK� 5ROH RI *HRWH[WLOHV LQ ILOWUDWLRQ�� GUDLQDJH�
VHSDUDWLRQ��URDG�ZRUNV�DQG�FRQWDLQPHQW�

81,7�9 *5287�7(&+1,48(6 �
7\SHV RI JURXWV ± *URXWLQJ HTXLSPHQWV DQG PDFKLQHU\ ± LQMHFWLRQ PHWKRGV ± *URXW PRQLWRULQJ ±
VWDELOL]DWLRQ�ZLWK�FHPHQW��OLPH�DQG�FKHPLFDOV ± VWDELOL]DWLRQ�RI�H[SDQVLYH�VRLO�

727$/�����3(5,2'6

287&20(6�
� 6WXGHQW�ZLOO�EH�LQ�D�SRVLWLRQ�WR�LGHQWLI\�DQG�HYDOXDWH�WKH�GHILFLHQFLHV�LI�DQ\�LQ�WKH�GHSRVLWV�RI

D�SURMHFW�DUHD�DQG�FDSDEOH�RI�SURYLGLQJ�DOWHUQDWH�PHWKRGV�WR�LPSURYH�LWV�FKDUDFWHU�VXLWDEOH
WR�WKH�SURMHFW�VR�WKDW�WKH�VWUXFWXUHV�EXLOW�ZLOO�EH�VWDEOH�DQG�VHUYH�

7(;7%22.6�
�����3XUXVKRWKDPD�5DM� 3��³*URXQG�,PSURYHPHQW 7HFKQLTXHV´��)LUHZDOO�0HGLD�������
�� .RHUQHU� 5�0� ³&RQVWUXFWLRQ DQG *HRWHFKQLFDO 0HWKRGV LQ )RXQGDWLRQ (QJLQHHULQJ´�

0F*UDZ�+LOO�������
�����0LWWDO�6��³$Q�,QWURGXFWLRQ�WR�*URXQG�,PSURYHPHQW�(QJLQHHULQJ´��0HGWHFK�3XEOLVKHU�������

5()(5(1&(6�
�� 0RVHOH\� 0�3�� ³*URXQG ,PSURYHPHQW %ORFNLH $FDGHPLF DQG 3URIHVVLRQDO´� &KDSPDQ�DQG

+DOO��*ODVJRZ�������
����-RQHV�-�(�3��³(DUWK�5HLQIRUFHPHQW�DQG�6RLO�6WUXFWXUH´��%XWWHUZRUWKV��/RQGRQ�������
�� :LQWHUNRUQ� +�)� DQG )DQJ� +�<� ³)RXQGDWLRQ (QJLQHHULQJ +DQG %RRN´� 9DQ 1RVWUDQG

5HLQKROG�������
�����'DV��%�0� ± ³3ULQFLSOHV�RI�)RXQGDWLRQ�(QJLQHHULQJ´ �WK HGLWLRQ� &HQJDJH OHDUQLQJ� �����
�� &RGXWR� '�3� ³*HRWHFKQLFDO (QJLQHHULQJ ± 3ULQFLSOHV DQG 3UDFWLFHV´� 3UHQWLFH +DOO RI

,QGLD�3YW�/WG��1HZ�'HOKL�������
�����.RHUQHU��5�0� ³'HVLJQLQJ�ZLWK�*HRV\QWKHWLFV´��WK (GLWLRQ�3UHQWLFH�+DOO��-HUVH\�������
�� ,6���� � ���� ³*XLGHOLQHV IRU 'HZDWHULQJ 'XULQJ &RQVWUXFWLRQ´�%XUHDX� RI� ,QGLDQ

6WDQGDUGV��1HZ�'HOKL� 5HDIILUPHG ����
�� ,6������3DUW �� � ���� ³'HVLJQ DQG &RQVWUXFWLRQ IRU *URXQG ,PSURYHPHQW ± *XLGHOLQHV´

�6WRQH�&ROXPQ���%XUHDX RI�,QGLDQ�6WDQGDUGV��1HZ�'HOKL������



��

*(����������������������������������������������',6$67(5�0$1$*(0(17���������������������������������������/�7��3��&
���������

2%-(&7,9(6�
� 7R�SURYLGH�VWXGHQWV�DQ�H[SRVXUH�WR�GLVDVWHUV��WKHLU�VLJQLILFDQFH�DQG�W\SHV�
� 7R�HQVXUH�WKDW�VWXGHQWV�EHJLQ�WR�XQGHUVWDQG�WKH�UHODWLRQVKLS�EHWZHHQ�YXOQHUDELOLW\�

GLVDVWHUV��GLVDVWHU�SUHYHQWLRQ�DQG�ULVN�UHGXFWLRQ
� 7R�JDLQ�D�SUHOLPLQDU\�XQGHUVWDQGLQJ�RI�DSSURDFKHV�RI�'LVDVWHU�5LVN�5HGXFWLRQ��'55�
� 7R�HQKDQFH�DZDUHQHVV�RI�LQVWLWXWLRQDO�SURFHVVHV�LQ�WKH�FRXQWU\�DQG
� 7R�GHYHORS�UXGLPHQWDU\�DELOLW\�WR�UHVSRQG�WR�WKHLU�VXUURXQGLQJV ZLWK�SRWHQWLDO

GLVDVWHU�UHVSRQVH�LQ�DUHDV�ZKHUH�WKH\�OLYH��ZLWK�GXH�VHQVLWLYLW\

81,7�, ,1752'8&7,21�72�',6$67(56 �
'HILQLWLRQ�� 'LVDVWHU�� +D]DUG�� 9XOQHUDELOLW\�� 5HVLOLHQFH�� 5LVNV ± 'LVDVWHUV�� 7\SHV� RI� GLVDVWHUV ±
(DUWKTXDNH��/DQGVOLGH��)ORRG��'URXJKW��)LUH�HWF � &ODVVLILFDWLRQ��&DXVHV��,PSDFWV�LQFOXGLQJ�VRFLDO�
HFRQRPLF�� SROLWLFDO�� HQYLURQPHQWDO�� KHDOWK�� SV\FKRVRFLDO�� HWF�� 'LIIHUHQWLDO� LPSDFWV� LQ� WHUPV� RI
FDVWH�� FODVV�� JHQGHU�� DJH�� ORFDWLRQ�� GLVDELOLW\ � *OREDO� WUHQGV� LQ� GLVDVWHUV�� XUEDQ� GLVDVWHUV�
SDQGHPLFV�� FRPSOH[� HPHUJHQFLHV�� &OLPDWH� FKDQJH� 'RV� DQG� 'RQ¶WV� GXULQJ� YDULRXV� W\SHV� RI
'LVDVWHUV�

81,7�,, $3352$&+(6�72�',6$67(5�5,6.�5('8&7,21��'55� �
'LVDVWHU� F\FOH � 3KDVHV�� &XOWXUH� RI� VDIHW\�� SUHYHQWLRQ��PLWLJDWLRQ� DQG� SUHSDUHGQHVV� FRPPXQLW\
EDVHG� '55�� 6WUXFWXUDO� QRQVWUXFWXUDO� PHDVXUHV�� 5ROHV� DQG� UHVSRQVLELOLWLHV� RI� FRPPXQLW\�
3DQFKD\DWL� 5DM� ,QVWLWXWLRQV�8UEDQ� /RFDO� %RGLHV� �35,V�8/%V��� 6WDWHV�� &HQWUH�� DQG� RWKHU� VWDNH�
KROGHUV� ,QVWLWXWLRQDO� 3URFHVVHVV� DQG� )UDPHZRUN� DW� 6WDWH� DQG� &HQWUDO� /HYHO� 6WDWH� 'LVDVWHU
0DQDJHPHQW�$XWKRULW\�6'0$� ± (DUO\�:DUQLQJ�6\VWHP ± $GYLVRULHV�IURP�$SSURSULDWH�$JHQFLHV�

81,7�,,, ,17(5�5(/$7,216+,3�%(7:((1�',6$67(56�$1'�'(9(/230(17���������������
)DFWRUV DIIHFWLQJ� 9XOQHUDELOLWLHV�� GLIIHUHQWLDO� LPSDFWV�� LPSDFW� RI� 'HYHORSPHQW� SURMHFWV� VXFK� DV
GDPV��HPEDQNPHQWV��FKDQJHV�LQ�/DQG�XVH�HWF�� &OLPDWH�&KDQJH�$GDSWDWLRQ� ,3&&�6FHQDULR�DQG
6FHQDULRV� LQ� WKH�FRQWH[W�RI� ,QGLD � 5HOHYDQFH�RI� LQGLJHQRXV�NQRZOHGJH��DSSURSULDWH� WHFKQRORJ\
DQG�ORFDO�UHVRXUFHV�

81,7�,9 ',6$67(5�5,6.�0$1$*(0(17�,1�,1',$ �
+D]DUG�DQG�9XOQHUDELOLW\�SURILOH�RI�,QGLD��&RPSRQHQWV�RI�'LVDVWHU�5HOLHI��:DWHU��)RRG��6DQLWDWLRQ�
6KHOWHU�� +HDOWK�� :DVWH� 0DQDJHPHQW�� ,QVWLWXWLRQDO� DUUDQJHPHQWV� �0LWLJDWLRQ�� 5HVSRQVH� DQG
3UHSDUHGQHVV��'LVDVWHU�0DQDJHPHQW�$FW�DQG�3ROLF\ � 2WKHU�UHODWHG�SROLFLHV��SODQV��SURJUDPPHV
DQG� OHJLVODWLRQ ± 5ROH� RI� *,6� DQG� ,QIRUPDWLRQ� 7HFKQRORJ\� &RPSRQHQWV� LQ� 3UHSDUHGQHVV�� 5LVN
$VVHVVPHQW��5HVSRQVH�DQG�5HFRYHU\�3KDVHV�RI�'LVDVWHU ± 'LVDVWHU�'DPDJH�$VVHVVPHQW�

81,7�9 ',6$67(5�0$1$*(0(17��$33/,&$7,216�$1'�&$6(�678',(6�$1'�),(/'
:25.6 �

/DQGVOLGH�+D]DUG�=RQDWLRQ��&DVH�6WXGLHV��(DUWKTXDNH�9XOQHUDELOLW\�$VVHVVPHQW�RI�%XLOGLQJV�DQG
,QIUDVWUXFWXUH��&DVH�6WXGLHV��'URXJKW�$VVHVVPHQW��&DVH�6WXGLHV��&RDVWDO�)ORRGLQJ��6WRUP�6XUJH
$VVHVVPHQW��)ORRGV��)OXYLDO�DQG�3OXYLDO�)ORRGLQJ��&DVH�6WXGLHV��)RUHVW�)LUH��&DVH�6WXGLHV��0DQ
0DGH�GLVDVWHUV��&DVH�6WXGLHV��6SDFH�%DVHG�,QSXWV�IRU�'LVDVWHU�0LWLJDWLRQ�DQG�0DQDJHPHQW�DQG
ILHOG�ZRUNV�UHODWHG�WR�GLVDVWHU�PDQDJHPHQW�

727$/�����3(5,2'6

287&20(6�
7KH�VWXGHQWV�ZLOO�EH�DEOH�WR

� 'LIIHUHQWLDWH�WKH�W\SHV�RI�GLVDVWHUV��FDXVHV�DQG�WKHLU�LPSDFW�RQ�HQYLURQPHQW�DQG�VRFLHW\
� $VVHVV�YXOQHUDELOLW\�DQG�YDULRXV�PHWKRGV�RI�ULVN�UHGXFWLRQ�PHDVXUHV�DV�ZHOO�DV�PLWLJDWLRQ�



��

� 'UDZ� WKH� KD]DUG� DQG� YXOQHUDELOLW\� SURILOH� RI� ,QGLD�� � 6FHQDULRXV� LQ� WKH� ,QGLDQ� FRQWH[W�
'LVDVWHU�GDPDJH�DVVHVVPHQW�DQG�PDQDJHPHQW�

7(;7%22.6�
�� 6LQJKDO� -�3�� ³'LVDVWHU� 0DQDJHPHQW´�� /D[PL� 3XEOLFDWLRQV�� ����� ,6%1���� ����������

,6%1���� ��������������
�� 7XVKDU�%KDWWDFKDU\D�� ³'LVDVWHU�6FLHQFH�DQG�0DQDJHPHQW´��0F*UDZ�+LOO� ,QGLD�(GXFDWLRQ

3YW��/WG�������� ,6%1���� ����������� ,6%1���� ��������������@
�� *XSWD�$QLO�.��6UHHMD�6��1DLU�� �(QYLURQPHQWDO�.QRZOHGJH� IRU�'LVDVWHU�5LVN�0DQDJHPHQW�

1,'0��1HZ�'HOKL������
�� .DSXU�$QX�9XOQHUDEOH�,QGLD��$�*HRJUDSKLFDO�6WXG\�RI�'LVDVWHUV��,,$6�DQG�6DJH�3XEOLVKHUV�

1HZ�'HOKL�������
5()(5(1&(6

�� *RYW��RI�,QGLD��'LVDVWHU�0DQDJHPHQW�$FW���*RYHUQPHQW�RI�,QGLD��1HZ�'HOKL������
�� *RYHUQPHQW�RI�,QGLD���1DWLRQDO�'LVDVWHU�0DQDJHPHQW�3ROLF\������

&(���� %5,'*(�6758&785(6 /7�3�&
� �����

2%-(&7,9(6�
� 7R� PDNH� WKH� VWXGHQW� WR� NQRZ� DERXW� YDULRXV� EULGJH� VWUXFWXUHV�� VHOHFWLRQ� RI� DSSURSULDWH

EULGJH�VWUXFWXUHV�DQG�GHVLJQ�LW�IRU�JLYHQ�VLWH�FRQGLWLRQV�

81,7�, ,1752'8&7,21 �
+LVWRU\�RI�%ULGJHV � &RPSRQHQWV�RI�D�%ULGJH�DQG� LWV�GHILQLWLRQV� &ODVVLILFDWLRQ�RI�5RDG�%ULGJHV �
6HOHFWLRQ�RI�6LWH�DQG�,QLWLDO�'HFLVLRQ�3URFHVV � 6XUYH\�DQG�$OLJQPHQW��*HRWHFKQLFDO�,QYHVWLJDWLRQV
DQG� ,QWHUSUHWDWLRQV� 5LYHU� %ULGJH� 6HOHFWLRQ� RI� %ULGJH� VLWH� DQG� SODQQLQJ � &ROOHFWLRQ� RI� %ULGJH
GHVLJQ�GDWD � +\GURORJLFDO�FDOFXODWLRQ
5RDG�%ULGJHV � ,5& FRGHV � 6WDQGDUG� /RDGLQJ� IRU� %ULGJH�'HVLJQ � ,QIOXHQFH� OLQHV� IRU� VWDWLFDOO\
GHWHUPLQDWH�VWUXFWXUHV � ,�/��IRU�VWDWLFDOO\�LQGHWHUPLQDWH�VWUXFWXUHV � 7UDQVYHUVH�GLVWULEXWLRQ�RI�/LYH
ORDGV� DPRQJ� GHFN� ORQJLWXGLQDO � /RDG� FRPELQDWLRQV� IRU� GLIIHUHQW� ZRUNLQJ� VWDWH� DQG� OLPLW� VWDWH
GHVLJQV
5DLOZD\� %ULGJHV� /RDGLQJV� IRU� 5DLOZD\� %ULGJHV�� 5DLOURDG� GDWD�� 3UH�GHVLJQ� FRQVLGHUDWLRQV� �
5DLOURDG�YV��+LJKZD\�EULGJHV�

81,7�,, 683(56758&785(6 �
6HOHFWLRQ� RI� PDLQ� EULGJH� SDUDPHWHUV�� GHVLJQ� PHWKRGRORJLHV �&KRLFHV� RI� VXSHUVWUXFWXUH� W\SHV�
2UWKRWURSLF�SODWH��WKHRU\��ORDG���WHFKQLTXHV � *ULOODJH�DQDO\VLV � )LQLWH�HOHPHQW�DQDO\VLV � 'LIIHUHQW
W\SHV�RI�VXSHUVWUXFWXUH��5&&�DQG�36&���/RQJLWXGLQDO�$QDO\VLV�RI�%ULGJH�� 7UDQVYHUVH�$QDO\VLV�RI
%ULGJH� 7HPSHUDWXUH�$QDO\VLV�'LVWRUWLRQDO�$QDO\VLV�(IIHFWV�RI�'LIIHUHQWLDO� VHWWOHPHQW�RI� VXSSRUWV�
5HLQIRUFHG�HDUWK�VWUXFWXUHV

81,7�,,, '(6,*1�2)�67((/�%5,'*(6 �
'HVLJQ�RI�7UXVV�%ULGJHV ± 'HVLJQ�RI�3ODWH�JLUGHU�EULGJHV�

81,7�,9 '(6,*1�2)�5&�$1'�36&�%5,'*(6 �
'HVLJQ�RI�VODE�EULGJHV ± *LUGHU�EULGJHV ± 36&�EULGJHV

81,7�9 68%6758&785(��%($5,1*6�$1'�'(&.�-2,176��3$5$3(76�$1'
5$,/,1*6 �

6XEVWUXFWXUH � 3LHU�� $EXWPHQW � :LQJ�ZDOOV� ,PSRUWDQFH� RI� 6RLO�6WUXFWXUH� ,QWHUDFWLRQ � 7\SHV� RI
IRXQGDWLRQV � 2SHQ� IRXQGDWLRQ� 3LOH� IRXQGDWLRQ� :HOO� IRXQGDWLRQ� 6LPSO\� VXSSRUWHG� EULGJH�
&RQWLQXRXV�%ULGJH � %HDULQJV�DQG�'HFN�-RLQWV � 'LIIHUHQW�W\SHV�RI�EULGJH�EHDULQJV�DQG�H[SDQVLRQ
MRLQWV � 3DUDSHWV�DQG�5DLOLQJV�IRU +LJKZD\�%ULGJHV

727$/�����3(5,2'6



��

287&20(6�
� 7R�GHYHORS� DQ� XQGHUVWDQGLQJ� RI� DQ� DSSUHFLDWLRQ� IRU� EDVLF� FRQFHSWV� LQ� SURSRUWLRQLQJ� DQG

GHVLJQ�RI�EULGJHV�LQ�WHUPV�RI�DHVWKHWLFV��JHRJUDSKLFDO�ORFDWLRQ�DQG�IXQFWLRQDOLW\�
� 7R� KHOS� WKH� VWXGHQW� GHYHORS� DQ� LQWXLWLYH� IHHOLQJ� DERXW� WKH� VL]LQJ� RI� EULGJH� HOHPHQWV�

LH���GHYHORS��D�FOHDU�XQGHUVWDQGLQJ�RI�FRQFHSWXDO�GHVLJQ
� 7R�XQGHUVWDQG�WKH�ORDG�IORZ�PHFKDQLVP�DQG�LGHQWLI\�ORDGV�RQ�EULGJHV�
� 7R�FDUU\�RXW�D�GHVLJQ�RI�EULGJH�VWDUWLQJ�IURP�FRQFHSWXDO�GHVLJQ��VHOHFWLQJ�VXLWDEOH�EULGJH�

JHRPHWU\�WR�VL]LQJ�RI�LWV�HOHPHQWV�

7(;7%22.6�
�� -RKQVRQ� 9LFWRU� '��� ³(VVHQWLDOV� RI� %ULGJH� (QJLQHHULQJ´�� 2[IRUG� DQG� ,%+� 3XEOLVKLQJ� &R��

1HZ�'HOKL�������
�� -DJDGHHVK� �7�5��DQG�-D\DUDP�0�$�� �'HVLJQ�RI�%ULGJH�6WUXFWXUHV���3UHQWLFH�+DOO�RI� ,QGLD

3YW��/WG� /HDUQLQJ�3YW��/WG�������

5()(5(1&(6�
�� 3KDWDN�'�5���³%ULGJH�(QJLQHHULQJ´��6DW\D�3UDNDVKDQ��1HZ�'HOKL�������
�� 3RQQXVZDP\�6���³%ULGJH�(QJLQHHULQJ´��7DWD�0F*UDZ�+LOO��1HZ�'HOKL�������
�� 5DMDJRSDODQ� 1� ³%ULGJH�6XSHUVWUXFWXUH´��$OSKD�6FLHQFH ,QWHUQDWLRQDO������

&(���� 6725$*(�6758&785(6 /7�3�&
�������

2%-(&7,9(6�
� 7R�LQWURGXFH�WKH�VWXGHQW�WR�EDVLF�WKHRU\�DQG�FRQFHSWV�RI�GHVLJQ�RI�VWRUDJH�VWUXFWXUHV�OLNH

VWHHO�DQG�FRQFUHWH�WDQNV��EXQNHUV�DQG�VLORV�

81,7�, 67((/�:$7(5�7$1.6 �
'HVLJQ�RI� UHFWDQJXODU� ULYHWHG�VWHHO ZDWHU� WDQN ± 7HH�FRYHUV ± 3ODWHV ± 6WD\V ±/RQJLWXGLQDO�DQG
WUDQVYHUVH�EHDPV ± 'HVLJQ�RI�VWDJLQJ ± %DVH�SODWHV ± )RXQGDWLRQ�DQG�DQFKRU�EROWV ± 'HVLJQ�RI
SUHVVHG�VWHHO�ZDWHU�WDQN ± 'HVLJQ�RI�VWD\V ± -RLQWV ± 'HVLJQ�RI�KHPLVSKHULFDO�ERWWRP�ZDWHU�WDQN ±
VLGH�SODWHV ± %RWWRP�SODWHV ± MRLQWV ± 5LQJ�JLUGHU ± 'HVLJQ�RI�VWDJLQJ�DQG�IRXQGDWLRQ�

81,7�,, &21&5(7(�:$7(5�7$1.6 �
'HVLJQ�RI�&LUFXODU�WDQNV ± +LQJHG�DQG�IL[HG�DW� WKH�EDVH ± ,6�PHWKRG�RI�FDOFXODWLQJ�VKHDU�IRUFHV
DQG�PRPHQWV ± +RRS� WHQVLRQ ± 'HVLJQ�RI� LQW]H� WDQN ± 'RPH ± 5LQJ�JLUGHUV ± &RQLFDO�GRPH ±
6WDJLQJ ± %UDFLQJV ± 5DIW�IRXQGDWLRQ ± 'HVLJQ�RI�UHFWDQJXODU�WDQNV ± $SSUR[LPDWH�PHWKRGV�DQG�,6
PHWKRGV ± 'HVLJQ�RI�XQGHU�JURXQG�WDQNV ± 'HVLJQ�RI�EDVH�VODE�DQG�VLGH�ZDOO ± &KHFN�IRU�XSOLIW�

81,7�,,, 67((/�%81.(56�$1'�6,/26 �
'HVLJQ�RI� VTXDUH�EXQNHU ± -DQVHQ¶V�DQG�$LU\¶V� WKHRULHV ± ,6�&RGDO�SURYLVLRQV ± 'HVLJQ�RI� VLGH
SODWHV ± 6WLIIHQHUV ± +RRSHU ± /RQJLWXGLQDO�EHDPV ± 'HVLJQ�RI�F\OLQGULFDO�VLOR ± 6LGH�SODWHV ± 5LQJ
JLUGHU ± VWLIIHQHUV�

81,7�,9 &21&5(7(�%81.(56�$1' 6,/26 �
'HVLJQ�RI�VTXDUH�EXQNHU ± 6LGH�:DOOV ± +RSSHU�ERWWRP ± 7RS�DQG�ERWWRP�HGJH�EHDPV ± 'HVLJQ
RI�F\OLQGULFDO�VLOR ± :DOO�SRUWLRQ ± 'HVLJQ�RI�FRQLFDO�KRSSHU ± 5LQJ�EHDP�DW�MXQFWLRQ

81,7�9 35(675(66('�&21&5(7(�:$7(5�7$1.6 �
3ULQFLSOHV�RI�FLUFXODU�SUHVWUHVVLQJ ± 'HVLJQ�RI�SUHVWUHVVHG�FRQFUHWH�FLUFXODU�ZDWHU�WDQNV



��

727$/�����3(5,2'6
287&20(6�

� $W� WKH�HQG�RI� WKH�FRXUVH� WKH�VWXGHQW�VKDOO�EH�DEOH� WR�GHVLJQ�FRQFUHWH�DQG�VWHHO�PDWHULDO
VWRUDJH�VWUXFWXUHV�

7(;7%22.6�
�� 5DMDJRSDODQ�.�� �6WRUDJH�6WUXFWXUHV���7DWD�0F*UDZ +LOO��1HZ�'HOKL�������
�� .ULVKQD� 5DMX� 1�� �$GYDQFHG� 5HLQIRUFHG� &RQFUHWH� 'HVLJQ��� &%6 3XEOLVKHUV� DQG

'LVWULEXWRUV��1HZ�'HOKL�������

5()(5(1&(6�
�� 3XQPLD� %�&�� $VKRN� .XPDU� -DLQ�� $UXQ� .�-DLQ�� �5�&�&�� 'HVLJQV� 5HLQIRUFHG� &RQFUHWH

6WUXFWXUHV���/D[PL�3XEOLFDWLRQV�3YW��/WG���1HZ�'HOKL� �����
�� *DPEKLU�0�/��� �'HVLJQ�RI�5HLQIRUFHG�&RQFUHWH�6WUXFWXUHV���3UHQWLFH�+DOO� RI� ,QGLD�3ULYDWH

/LPLWHG�������

&(���� 7$//�%8,/',1*6 /�7�3�&
� �����

2%-(&7,9(6�
� 7KH�GHVLJQ�DVSHFWV�DQG�DQDO\VLV�PHWKRGRORJLHV RI� WDOO� EXLOGLQJV�ZLOO� EH� LQWURGXFHG�� �7KH

VWDELOLW\�DQDO\VLV�RI�WDOO�EXLOGLQJV�LV�DQRWKHU�LPSRUWDQW�REMHFWLYH�RI�WKLV�FRXUVH�

81,7�, '(6,*1�&5,7(5,$�$1'�0$7(5,$/6 �
'HYHORSPHQW�RI�+LJK�5LVH�6WUXFWXUHV � *HQHUDO�3ODQQLQJ�&RQVLGHUDWLRQV � 'HVLJQ�SKLORVRSKLHV �
0DWHULDOV� XVHG� IRU� &RQVWUXFWLRQ � +LJK� 6WUHQJWK� &RQFUHWH � +LJK� 3HUIRUPDQFH� &RQFUHWH � 6HOI
&RPSDFWLQJ�&RQFUHWH � *ODVV � +LJK�6WUHQJWK�6WHHO

81,7�,, /2$',1* �
*UDYLW\� /RDGLQJ � 'HDG� /RDG � /LYH� /RDG � /LYH� ORDG� UHGXFWLRQ� WHFKQLTXH � ,PSDFW� /RDG �
&RQVWUXFWLRQ� /RDG � 6HTXHQWLDO� /RDGLQJ�� /DWHUDO� /RDGLQJ � :LQG� ORDG � (DUWKTXDNH� /RDG�
&RPELQDWLRQ�RI�/RDGV�

81,7�,,, %(+$9,285�2)�9$5,286�6758&785$/�6<67(06 �
)DFWRUV� DIIHFWLQJ� JURZWK�� +HLJKW� DQG� 6WUXFWXUDO� IRUP�� +LJK� ULVH� EHKDYLRXU� RI� 9DULRXV� VWUXFWXUDO
V\VWHPV � 5LJLG� IUDPHV�� EUDFHG� IUDPHV�� ,QILOOHG� IUDPHV�� VKHDU� ZDOOV�� FRXSOHG� VKHDU� ZDOOV�� ZDOO�
IUDPHV��WXEXODU�VWUXFWXUHV��FRUHV��RXWULJJHU � EUDFHG�DQG�K\EULG�PHJD�V\VWHPV�

81,7�,9 $1$/<6,6�$1'�'(6,*1 �
0RGHOLQJ� IRU� DSSUR[LPDWH� DQDO\VLV�� $FFXUDWH� DQDO\VLV� DQG� UHGXFWLRQ� WHFKQLTXHV�� � $QDO\VLV� RI
EXLOGLQJV�DV�WRWDO�VWUXFWXUDO�V\VWHP�FRQVLGHULQJ�RYHUDOO� LQWHJULW\�DQG�PDMRU�VXEV\VWHP�LQWHUDFWLRQ�
$QDO\VLV�IRU�PHPEHU�IRUFHV��GULIW�DQG�WZLVW��FRPSXWHULVHG�JHQHUDO�WKUHH�GLPHQVLRQDO�DQDO\VLV�

81,7�9 67$%,/,7<�2)�7$//�%8,/',1*6 �
2YHUDOO� EXFNOLQJ�DQDO\VLV RI� IUDPHV��ZDOO�IUDPHV��$SSUR[LPDWH�PHWKRGV�� VHFRQG�RUGHU�HIIHFWV�RI
JUDYLW\�RI� ORDGLQJ��3�'HOWD�DQDO\VLV�� VLPXOWDQHRXV� ILUVW�RUGHU�DQG�3�'HOWD�DQDO\VLV��7UDQVODWLRQDO�
7RUVLRQDO� LQVWDELOLW\�� RXW� RI� SOXPE� HIIHFWV�� VWLIIQHVV� RI� PHPEHU� LQ� VWDELOLW\�� HIIHFW RI� IRXQGDWLRQ
URWDWLRQ�

727$/�����3(5,2'6
287&20(6�

� $W�WKH�HQG�RI�WKLV�FRXUVH�WKH�VWXGHQW�VKRXOG�KDYH�DQ�XQGHUVWDQGLQJ�RQ�WKH�EHKDYLRXU�RI�WDOO
EXLOGLQJV� VXEMHFWHG� WR� ODWHUDO� EXLOGLQJ�� 7KH� VWXGHQWV� VKRXOG� KDYH� NQRZOHGJH� DERXW� WKH
UXGLPHQWDU\�SULQFLSOHV�RI�GHVLJQLQJ�WDOO�EXLOGLQJV�DV�SHU�WKH�H[LVWLQJ�FRGHV�

7(;7%22.6�



��

�� %U\DQ� 6WDIIRUG� 6PLWK�� $OH[ FRXOO�� ³7DOO� %XLOGLQJ� 6WUXFWXUHV�� $QDO\VLV� DQG� 'HVLJQ´�� -RKQ
:LOH\�DQG�6RQV��,QF��������

�� 7DUDQDWK�%�6���³6WUXFWXUDO�$QDO\VLV�DQG�'HVLJQ�RI�7DOO�%XLOGLQJV´��0F*UDZ�+LOO� �����

5()(5(1&(6�
�� /LQ�7�<��6WRWHV�%XUU\�'�� ³6WUXFWXUDO�&RQFHSWV�DQG�V\VWHPV�IRU�$UFKLWHFWV�DQG�(QJLQHHUV´�

-RKQ�:LOH\�������
�� /\QQ� 6�%HHGOH�� ³$GYDQFHV� LQ� 7DOO� %XLOGLQJV´�� &%6� 3XEOLVKHUV� DQG� 'LVWULEXWRUV�� 'HOKL�

�����
�� :ROIJDQJ�6FKXHOOHU��+LJK�5LVH�%XLOGLQJ�6WUXFWXUHV���-RKQ�:LOH\�DQG�6RQV��1HZ�<RUN������

&(���� 35()$%5,&$7('�6758&785(6 /�7�3�&
�������

2%-(&7,9(6�
� 7R�LPSDUW�NQRZOHGJH�WR�VWXGHQWV�RQ PRGXODU�FRQVWUXFWLRQ�� LQGXVWULDOLVHG�FRQVWUXFWLRQ�DQG

GHVLJQ�RI SUHIDEULFDWHG�HOHPHQWV�DQG FRQVWUXFWLRQ�PHWKRGV�

81,7�, ,1752'8&7,21 �
1HHG� IRU� SUHIDEULFDWLRQ ± 3ULQFLSOHV ± 0DWHULDOV ± 0RGXODU� FRRUGLQDWLRQ ± 6WDQGDUL]DWLRQ ±
6\VWHPV ± 3URGXFWLRQ ± 7UDQVSRUWDWLRQ ± (UHFWLRQ�

81,7�,, 35()$%5,&$7('�&20321(176 �
%HKDYLRXU�RI�VWUXFWXUDO�FRPSRQHQWV ± /DUJH�SDQHO�FRQVWUXFWLRQV ± &RQVWUXFWLRQ�RI�URRI�DQG�IORRU
VODEV ± :DOO�SDQHOV ± &ROXPQV ± 6KHDU�ZDOOV

81,7�,,, '(6,*1�35,1&,3/(6 �
'LVXQLWLQJ�RI�VWUXFWXUHV� 'HVLJQ�RI�FURVV�VHFWLRQ�EDVHG�RQ�HIILFLHQF\ RI�PDWHULDO�XVHG ± 3UREOHPV
LQ�GHVLJQ�EHFDXVH�RI�MRLQW�IOH[LELOLW\ ± $OORZDQFH�IRU�MRLQW�GHIRUPDWLRQ�

81,7�,9 -2,17�,1�6758&785$/�0(0%(56 �
-RLQWV�IRU�GLIIHUHQW�VWUXFWXUDO�FRQQHFWLRQV ± 'LPHQVLRQV�DQG�GHWDLOLQJ ± 'HVLJQ�RI�H[SDQVLRQ�MRLQWV

81,7�9 '(6,*1�)25�$%1250$/�/2$'6 �
3URJUHVVLYH� FROODSVH ± &RGH� SURYLVLRQV ± (TXLYDOHQW� GHVLJQ� ORDGV� IRU� FRQVLGHULQJ� DEQRUPDO
HIIHFWV�VXFK�DV�HDUWKTXDNHV��F\FORQHV��HWF�� � ,PSRUWDQFH�RI�DYRLGDQFH�RI�SURJUHVVLYH�FROODSVH�

727$/�����3(5,2'6
287&20(6�

� 7KH�VWXGHQW�VKDOO�EH�DEOH�WR�GHVLJQ�VRPH�RI�WKH�SUHIDEULFDWHG�HOHPHQWV�DQG�DOVR�KDYH�WKH
NQRZOHGJH�RI�WKH�FRQVWUXFWLRQ�PHWKRGV�LQ�XVLQJ�WKHVH�HOHPHQWV�

7(;7%22.6�
�� &%5,��%XLOGLQJ�PDWHULDOV�DQG�FRPSRQHQWV� ,QGLD������
�� *HURVWL]D�&�=��� +HQGULNVRQ�&�� DQG�5HKDW�'�5�� �.QRZOHGJH� EDVHG� SURFHVV� SODQQLQJ� IRU

FRQVWUXFWLRQ�DQG�PDQXIDFWXULQJ���$FDGHPLF�3UHVV�,QF�������

5()(5(1&(6�
�� .RQF]�7�� �0DQXDO�RI�SUHFDVW�FRQFUHWH�FRQVWUXFWLRQ���9RO� ,�� ,,�DQG� ,,,��%DXYHUODJ��*0%+�

�����
�� �6WUXFWXUDO�GHVLJQ�PDQXDO���3UHFDVW�FRQFUHWH�FRQQHFWLRQ�GHWDLOV��6RFLHW\�IRU�WKH�VWXGLHV�LQ

WKH�XVH�RI�SUHFDVW�FRQFUHWH��1HWKHUODQG�%HWRU�9HUODJ������



��

&(���� (;3(5,0(17$/��$1$/<6,6 2)�675(66 /�7�3�&
� �����

2%-(&7,9(6�
� 7R�PDNH�VWXGHQWV�DZDUH�RI� YDULRXV�PHDVXUHPHQW� WHFKQLTXHV�DQG�H[SHULPHQWDO�SODQQLQJ

DQG�SURFHGXUHV�DGRSWHG�LQ�ODERUDWRU\�
81,7�, 675$,1�*$8*(6 �
'HILQLWLRQ� RI� *DXJH� OHQJWK�� VHQVLWLYLW\� DQG� UDQJH ± &KDUDFWHULVWLFV� RI� DQ� LGHDO� VWUDLQ� JDXJH ±
'LIIHUHQW� W\SHV� RI�PHFKDQLFDO� VWUDLQ�JDXJHV� IRU� XVH LQ�PHWDO� DQG� FRQFUHWH� VSHFLPHQV ± 2SWLFDO
VWUDLQ�JDXJH ± $FRXVWLF VWUDLQ�JDXJH ± 3QHXPDWLF�VWUDLQ�JDXJH ± 0HULWV�DQG�GHPHULWV�

81,7�,, (/(&75,&$/�675$,1�*$8*(6 �
,QGXFWDQFH��FDSDFLWDQFH�DQG�SLH]R�HOHFWULF�JDXJHV ± %RQGHG�DQG�XQERXQGHG�UHVLVWDQFH�JDXJHV
DQG�WKHLU�DSSOLFDWLRQ�LQ�VWUHVV�DQDO\VLV ± )L[LQJ�WHFKQLTXH�DQG�PHDVXUHPHQW�RI�VWUDLQV ± 5RVHWWHV
± 'HWHUPLQDWLRQ� RI� SULQFLSDO� VWUDLQV� XVLQJ� URVHWWHV ± 8VH� RI� 0XUSK\¶V� FRQVWUXFWLRQ� IRU� GUDZLQJ
FLUFOH�RI�VWUDLQV ± 0RKU¶V�VWUHVV�FLUFOH ± $QDO\WLFDO�VROXWLRQ�

81,7�,,, 3+272(/$67,&,7< �
3ULQFLSOHV ± 0D[ZHOO¶V�VWUHVV�RSWLF�ODZ ± 3ODQH�DQG�FLUFXODUO\�SRODULVHG�OLJKW�DQG�WKHLU�XVH�LQ�SKRWR
HODVWLFLW\ ± 3RODULVFRSHV ± 'LIIXVLRQ� W\SH�� OHQVH� W\SH� DQG� UHIOHFWLRQ� W\SH� SRODULVFRSHV ±
,VRFKURPDWLFV� DQG� ,VRFOLQLFV ± 0RGHO�PDWHULDOV ± &DOLEUDWLRQ�PHWKRGV� IRU� ILQGLQJ�PDWHULDO� IULQJH
YDOXH ± 0RGHO�IULQJH�YDOXH ± ([DPSOHV�RI�EHDP�IOH[XUH�DQG�GLDPHWULFDOO\�ORDGHG�FLUFXODU�SODWHV�

81,7�,9 02'(/�$1$/<6,6 �
'LUHFW�DQG�LQGLUHFW�PRGHOV ± /DZV�RI�VWUXFWXUDO�VLPLOLWXGH ± &KRLFH�RI�VFDOHV ± /LPLWDWLRQ�RI�PRGHO
VWXGLHV � %XFNLQJKDP�SLNWKHRUHP ± 'LPHQVLRQDO�DQDO\VLV ± 0RGHO�PDWHULDOV ± %HJJ¶V�GHIRUPHWHU
DQG�LWV�XVH�LQ�PRGHO�DQDO\VLV ± 6LPSOH�GHVLJQ�RI�PRGHOV�IRU�GLUHFW�DQG�LQGLUHFW�PRGHO�DQDO\VLV�

81,7�9 %5,77/(�&2$7,1*6 �
+LVWRULFDO�UHYLHZ ± 6WUHVV�&RDW ± &HUDPLF�FRDWLQJV ± $SSOLFDWLRQ ± 0RLUH�IULQJH�PHWKRG�RI�VWUHVV
DQDO\VLV�

727$/�����3(5,2'6
287&20(6�

� 6WXGHQWV�ZLOO�EH�DEOH�WR�VHOHFW�WKH�DSSURSULDWH�VWUDLQ�JDXJHV�IRU�VWUDLQ�PHDVXUHPHQWV�DQG
WKH\�KDYH�VXIILFLHQW�NQRZOHGJH�LQ�PRGHO�DQDO\VLV�DQG�SUHGLFW�WKH�EHKDYLRXU�RI�SURWRW\SHV�

7(;7%22.6�
�� 7�.�5R\� �([SHULPHQWDO�$QDO\VLV�RI�6WUHVV�DQG�6WUDLQV���6�&KDQG�DQG�&RPSDQ\�/WG���1HZ

'HOKL�������
�� +HWHQ\L��0���+DQG�%RRN�RI�([SHULPHQWDO�6WUHVV�$QDO\VLV��-RKQ�:LOH\�DQG�6RQV�,QF���1HZ

<RUN������

5()(5(1&(6�
�� -�:�'DOO\� DQG�:�)�5LOH\� �([SHULPHQWDO� 6WUHVV� $QDO\VLV���0F*UDZ +LOO� %RRN�� 1HZ�<RUN�

����
�� /�6��6ULQDWK���([SHULPHQWDO�6WUHVV�$QDO\VLV���7DWD�0F*UDZ�+LOO�%RRN�&RPSDQ\��1HZ�'HOKL�

�����
�� 6DGKX�6LQJK���([SHULPHQWDO�6WUHVV�$QDO\VLV���.KDQQD�3XEOLVKHUV��1HZ�'HOKL�������

*(���� 727$/�48$/,7<�0$1$*(0(17 /��7�3�&
� ������

2%-(&7,9(6 �
� 7R�IDFLOLWDWH�WKH�XQGHUVWDQGLQJ�RI�4XDOLW\�0DQDJHPHQW�SULQFLSOHV�DQG�SURFHVV�

81,7�, ,1752'8&7,21 �



��

,QWURGXFWLRQ � 1HHG�IRU�TXDOLW\ � (YROXWLRQ�RI�TXDOLW\ � 'HILQLWLRQV�RI�TXDOLW\ � 'LPHQVLRQV�RI�SURGXFW
DQG�VHUYLFH�TXDOLW\ � %DVLF�FRQFHSWV�RI�740 � 740�)UDPHZRUN � &RQWULEXWLRQV�RI�'HPLQJ��-XUDQ
DQG� &URVE\ � %DUULHUV� WR� 740 � 4XDOLW\� VWDWHPHQWV � &XVWRPHU� IRFXV � &XVWRPHU� RULHQWDWLRQ�
&XVWRPHU�VDWLVIDFWLRQ��&XVWRPHU�FRPSODLQWV��&XVWRPHU�UHWHQWLRQ � &RVWV�RI�TXDOLW\�

81,7�,, 740�35,1&,3/(6 �
/HDGHUVKLS � 6WUDWHJLF� TXDOLW\� SODQQLQJ�� 4XDOLW\� &RXQFLOV � (PSOR\HH� LQYROYHPHQW � 0RWLYDWLRQ�
(PSRZHUPHQW�� 7HDP� DQG� 7HDPZRUN�� 4XDOLW\� FLUFOHV� 5HFRJQLWLRQ� DQG� 5HZDUG�� 3HUIRUPDQFH
DSSUDLVDO � &RQWLQXRXV�SURFHVV� LPSURYHPHQW � 3'&$�F\FOH���6��.DL]HQ � 6XSSOLHU�SDUWQHUVKLS �
3DUWQHULQJ��6XSSOLHU�VHOHFWLRQ��6XSSOLHU�5DWLQJ�

81,7�,,, 740�722/6�$1'�7(&+1,48(6�, �
7KH� VHYHQ� WUDGLWLRQDO� WRROV� RI� TXDOLW\ � 1HZ� PDQDJHPHQW� WRROV � 6L[� VLJPD�� &RQFHSWV�
0HWKRGRORJ\��DSSOLFDWLRQV�WR�PDQXIDFWXULQJ��VHUYLFH�VHFWRU�LQFOXGLQJ�,7 � %HQFK�PDUNLQJ � 5HDVRQ
WR�EHQFK�PDUN��%HQFK�PDUNLQJ�SURFHVV � )0($ � 6WDJHV��7\SHV�

81,7�,9 740�722/6�$1'�7(&+1,48(6�,, �
&RQWURO� &KDUWV � 3URFHVV� &DSDELOLW\ � &RQFHSWV� RI� 6L[� 6LJPD � 4XDOLW\� )XQFWLRQ� 'HYHORSPHQW
�4)'� � 7DJXFKL� TXDOLW\� ORVV� IXQFWLRQ � 730 � &RQFHSWV�� LPSURYHPHQW� QHHGV � 3HUIRUPDQFH
PHDVXUHV�

81,7�9 48$/,7<�6<67(06 �
1HHG�IRU�,62����� � ,62�����������4XDOLW\�6\VWHP � (OHPHQWV��'RFXPHQWDWLRQ��4XDOLW\�$XGLWLQJ �
46� ���� � ,62� ����� � &RQFHSWV�� 5HTXLUHPHQWV� DQG� %HQHILWV � 740� ,PSOHPHQWDWLRQ� LQ
PDQXIDFWXULQJ�DQG�VHUYLFH�VHFWRUV��

727$/�����3(5,2'6
287&20(6�

� 7KH� VWXGHQW�ZRXOG� EH� DEOH� WR� DSSO\� WKH� WRROV� DQG� WHFKQLTXHV� RI� TXDOLW\�PDQDJHPHQW� WR
PDQXIDFWXULQJ�DQG�VHUYLFHV�SURFHVVHV�

7(;7%22.�
�� 'DOH� +�� %HVWHUILOHG�� HW� DW��� �7RWDO� TXDOLW\� 0DQDJHPHQW��� 3HDUVRQ� (GXFDWLRQ� $VLD� 7KLUG

(GLWLRQ��,QGLDQ�5HSULQW� �����

5()(5(1&(6�
�� -DPHV�5��(YDQV� DQG�:LOOLDP�0�� /LQGVD\�� �7KH�0DQDJHPHQW� DQG�&RQWURO� RI 4XDOLW\��� �WK

(GLWLRQ��)LUVW�,QGLDQ�(GLWLRQ��&HQJDJH�/HDUQLQJ�������
�� 6XJDQWKL� /� DQG� $QDQG� 6DPXHO�� �7RWDO� 4XDOLW\� 0DQDJHPHQW��� 3UHQWLFH� +DOO� �,QGLD�� 3YW�

/WG��������
�� -DQDNLUDPDQ��%�DQG�*RSDO��5�.����7RWDO�4XDOLW\�0DQDJHPHQW � 7H[W�DQG�&DVHV���3UHQWLFH

+DOO��,QGLD��3YW��/WG��������

*(����� +80$1�5,*+76 /�7��3��&
���������

2%-(&7,9(6��
� 7R�VHQVLWL]H�WKH�(QJLQHHULQJ�VWXGHQWV�WR�YDULRXV�DVSHFWV�RI�+XPDQ�5LJKWV�

81,7�, �
+XPDQ�5LJKWV ± 0HDQLQJ��RULJLQ�DQG�'HYHORSPHQW����1RWLRQ�DQG�FODVVLILFDWLRQ�RI�5LJKWV ± 1DWXUDO�
0RUDO�DQG�/HJDO�5LJKWV���&LYLO�DQG�3ROLWLFDO�5LJKWV��(FRQRPLF��6RFLDO�DQG�&XOWXUDO�5LJKWV��FROOHFWLYH
��6ROLGDULW\�5LJKWV�

81,7�,, �
(YROXWLRQ�RI�WKH�FRQFHSW�RI�+XPDQ�5LJKWV�0DJDQD�FDUWD ± *HQHYD�FRQYHQWLRQ�RI��������8QLYHUVDO
'HFODUDWLRQ�RI�+XPDQ�5LJKWV���������7KHRULHV�RI�+XPDQ�5LJKWV�



��

81,7�,,, �
7KHRULHV�DQG�SHUVSHFWLYHV�RI�81�/DZV ± 81�$JHQFLHV�WR�PRQLWRU�DQG�FRPSOLDQFH�

81,7�,9 �
+XPDQ�5LJKWV�LQ�,QGLD ± &RQVWLWXWLRQDO�3URYLVLRQV���*XDUDQWHHV�
81,7�9 �
+XPDQ� 5LJKWV� RI� 'LVDGYDQWDJHG� 3HRSOH ± :RPHQ�� &KLOGUHQ�� 'LVSODFHG� SHUVRQV� DQG� 'LVDEOHG
SHUVRQV�� LQFOXGLQJ�$JHG DQG�+,9� ,QIHFWHG�3HRSOH�� � ,PSOHPHQWDWLRQ�RI�+XPDQ�5LJKWV ± 1DWLRQDO
DQG� 6WDWH� +XPDQ� 5LJKWV� &RPPLVVLRQ ± -XGLFLDU\ ± 5ROH� RI� 1*2¶V�� � 0HGLD�� (GXFDWLRQDO
,QVWLWXWLRQV��6RFLDO�0RYHPHQWV�

727$/������3(5,2'6
287&20(��

� (QJLQHHULQJ�VWXGHQWV�ZLOO�DFTXLUH�WKH�EDVLF NQRZOHGJH�RI�KXPDQ�ULJKWV�

5()(5(1&(6�
�� .DSRRU� 6�.��� ³+XPDQ� 5LJKWV� XQGHU� ,QWHUQDWLRQDO� ODZ� DQG� ,QGLDQ� /DZV´�� &HQWUDO� /DZ

$JHQF\��$OODKDEDG�������
�� &KDQGUD�8���³+XPDQ�5LJKWV´��$OODKDEDG�/DZ�$JHQF\��$OODKDEDG�������
�� 8SHQGUD�%D[L��7KH�)XWXUH�RI�+XPDQ�5LJKWV��2[IRUG�8QLYHUVLW\�3UHVV��1HZ�'HOKL

&(���� &20387(5�$,'('�'(6,*1�2)�6758&785(6 /7�3�&
�������

2%-(&7,9(6�
� 7R� LQWURGXFH� WKH� VWXGHQWV� DERXW� FRPSXWHU� JUDSKLFV�� VWUXFWXUDO� DQDO\VLV�� GHVLJQ� DQG

RSWLPL]DWLRQ�DQG�H[SHUW�V\VWHPV��DSSOLFDWLRQV�LQ�DQDO\VLV�

81,7�, ,1752'8&7,21 �
)XQGDPHQWDO UHDVRQ IRU LPSOHPHQWLQJ &$' � 6RIWZDUH UHTXLUHPHQWV ± +DUGZDUH FRPSRQHQWV LQ
&$'�V\VWHP ± 'HVLJQ�SURFHVV � $SSOLFDWLRQV�DQG�EHQHILWV�

81,7�,, &20387(5�*5$3+,&6 �
*UDSKLF 6RIWZDUH ± *UDSKLF SULPLWLYHV � 7UDQVIRUPDWLRQV � � 'LPHQVLRQDO DQG � 'LPHQVLRQDO
WUDQVIRUPDWLRQV ± &RQFDWHQDWLRQ � :LUH IUDPH PRGHOLQJ � 6ROLG PRGHOLQJ � *UDSKLF VWDQGDUGV
� 'UDIWLQJ�SDFNDJHV ± $XWR�&$'�

81,7�,,, 6758&785$/ $1$/<6,6 �
3ULQFLSOHV� RI� VWUXFWXUDO� DQDO\VLV � )XQGDPHQWDOV� RI� ILQLWH� HOHPHQW� DQDO\VLV � &RQFHSWV� RI� ILQLWH
HOHPHQWV ± 6WLIIQHVV� PDWUL[� IRUPXODWLRQ ± 9DULDWLRQDO� 0HWKRG ± :HLJKWHG� UHVLGXDO� PHWKRG ±
3UREOHPV ± &RQGLWLRQV�RI�FRQYHUJHQFH�RI�IXQFWLRQV ± $QDO\VLV�SDFNDJHV�DQG�DSSOLFDWLRQV�

81,7�,9 '(6,*1 $1'�237,0,=$7,21 �
3ULQFLSOHV RI GHVLJQ RI VWHHO DQG 5& VWUXFWXUHV � %HDPV DQG &ROXPQV � $SSOLFDWLRQV WR VLPSOH
GHVLJQ�SUREOHPV � 2SWLPL]DWLRQ�WHFKQLTXHV � $OJRULWKPV � /LQHDU�SURJUDPPLQJ�

81,7�9 (;3(57�6<67(06 �
,QWURGXFWLRQ WR DUWLILFLDO LQWHOOLJHQFH � .QRZOHGJH EDVHG H[SHUW V\VWHPV ± $SSOLFDWLRQV RI
.%(6� 5XOHV�DQG�GHFLVLRQ�WDEOHV � ,QIHUHQFH�PHFKDQLVPV � VLPSOH�DSSOLFDWLRQV

727$/�����3(5,2'6
287&20(6�

� 6WXGHQWV�ZLOO� EH�DEOH� WR LPSOHPHQW� LGHDV�RI� FRPSXWHU�DLGHG�GHVLJQ�ZLWK�DGYDQWDJHV�DQG
GHPHULWV�

7(;7%22.6�
�� *URRYHU� 0�3�� DQG� =LPPHUV� (�:�� -U��� ³&$'�&$0�� &RPSXWHU� $LGHG� 'HVLJQ� DQG

0DQXIDFWXULQJ´��3UHQWLFH�+DOO�RI�,QGLD�/WG��1HZ�'HOKL�������



��

�� .ULVKQDPRRUWK\�&�6�5DMHHY�6���³&RPSXWHU�$LGHG�'HVLJQ´��1DURVD�3XEOLVKLQJ�+RXVH��1HZ
'HOKL������

5()(5(1&(6�
�� +DUULVRQ� +�%��� ³6WUXFWXUDO� $QDO\VLV� DQG� 'HVLJQ´�� 3DUW� ,� DQG� ,,� 3HUJDPRQ� 3UHVV�� 2[IRUG�

�����
�� 5DR�6�6���³2SWLPLVDWLRQ�7KHRU\�DQG�$SSOLFDWLRQV´��:LOH\�(DVWHUQ�/LPLWHG��1HZ�'HOKL�������
�� 5LFKDUG�)RUV\WK� �(G��� ³([SHUW�6\VWHP�3ULQFLSOHV�DQG�&DVH�6WXGLHV´��&KDSPDQ�DQG�+DOO�

/RQGRQ�������

&(���� ,1'8675,$/�6758&785(6 /�7�3�&
��������

2%-(&7,9(6�
� 7KLV� FRXUVH� GHDOV� ZLWK� VRPH� RI� WKH� VSHFLDO� DVSHFWV� ZLWK� UHVSHFW� WR� &LYLO� (QJLQHHULQJ

VWUXFWXUHV�LQ�LQGXVWULHV�

81,7 , 3/$11,1* �
&ODVVLILFDWLRQ RI�LQGXVWULHV DQG�LQGXVWULDO�VWUXFWXUHV ± *HQHUDO�UHTXLUHPHQWV�RI�YDULRXV LQGXVWULHV
± 3ODQQLQJ�DQG�OD\RXW�RI�EXLOGLQJV�DQG�FRPSRQHQWV�

81,7�,, )81&7,21$/ 5(48,5(0(176 �
/LJKWLQJ ± 9HQWLODWLRQ � $FRXVWLFV ± )LUH�VDIHW\ ± *XLGHOLQHV�IURP�IDFWRULHV�DFW�

81,7�,,, '(6,*1�2)�67((/ 6758&785(6 �
,QGXVWULDO�URRIV ± &UDQH�JLUGHUV ± 0LOOV�EXLOGLQJV ± %XQNHUV�DQG�6LORV � &KLPQH\�

81,7�,9 '(6,*1�2)�5�&��6758&785(6 �
&RUEHOV� %UDFNHWV DQG 1LEV � 6LORV DQG EXQNHUV ±&KLPQH\ � 3ULQFLSOHV RI IROGHG SODWHV DQG�VKHOO
URRIV

81,7�9 35()$%5,&$7,21 �
3ULQFLSOHV RI SUHIDEULFDWLRQ ± 3UHVWUHVVHG SUHFDVW URRI WUXVVHV � &RQVWUXFWLRQ RI URRI DQG IORRU VODEV
� :DOO�SDQHOV�

727$/�����3(5,2'6

287&20(6�
� $W�WKH�HQG�RI�WKLV�FRXUVH�WKH�VWXGHQW�VKDOO�EH�DEOH�WR�GHVLJQ�VRPH�RI�WKH�VWUXFWXUHV�XVHG�LQ

LQGXVWULHV�

7(;7%22.6�
��� �5DPDPUXWKDP�6�� �'HVLJQ RI 5HLQIRUFHG &RQFUHWH 6WUXFWXUHV�� 'KDQSDW 5DL 3XEOLVKLQJ

&RPSDQ\�������
�� 9DUJKHVH�3�&�� � /LPLW 6WDWH 'HVLJQ RI 5HLQIRUFHG &RQFUHWH�� 3UHQWLFH� +DOO� RI� ,QGLD

(DVWHUQ (FRQRP\ (GLWLRQV� �QG (GLWLRQ�������
��� %KDYLNDWWL�6�6�� � 'HVLJQ RI 6WHHO 6WUXFWXUHV�� -�.� ,QWHUQDWLRQDO 3XEOLVKLQJ +RXVH

3YW�/WG��������

5()(5(1&(6�
�� +HQQ :� �%XLOGLQJV�IRU�,QGXVWU\�� 9RO�,�DQG�,,��/RQGRQ�+LOO�%RRNV������
�� 63�������� +DQGERRN� RQ� )XQFWLRQDO� 5HTXLUHPHQWV� RI� ,QGXVWULDO� EXLOGLQJV�� %XUHDX� RI

,QGLDQ�6WDQGDUGV������
�� 6WUXFWXUDO� (QJLQHHULQJ� 5HVHDUFK� &HQWUH�&RXUVH� 1RWHV� RQ� 0RGHUQ� 'HYHORSPHQWV� LQ� WKH

'HVLJQ�DQG�&RQVWUXFWLRQ�RI�,QGXVWULDO 6WUXFWXUHV���0DGUDV������
�� .RQF]�-�� �0DQXDO�RI�3UHFDVW�&RQVWUXFWLRQ���9RO�,�DQG�,,��%DXYHUOD\�*0%+�������



��

&(���� ),1,7(�(/(0(17�7(&+1,48(6 /�7�3�&
� �����

2%-(&7,9(6�
� 7R� DSSULVH� WKH� VWXGHQWV� DERXW� WKH� EDVLFV� RI� )LQLWH� (OHPHQW WKHRU\�� FRPSXWHU

LPSOHPHQWDWLRQ�RI�WKLV�WKHRU\�DQG�LWV�SUDFWLFDO�DSSOLFDWLRQV�

81,7�, ,1752'8&7,21�72�),1,7(�(/(0(17�$1$/<6,6�$1'�),1,7(�(/(0(17
)2508/$7,21�7(&+1,48(6 �

,QWURGXFWLRQ � %DVLF� &RQFHSWV� RI� )LQLWH� (OHPHQW� $QDO\VLV � ,QWURGXFWLRQ� WR� (ODVWLFLW\ � 6WHSV� LQ
)LQLWH�(OHPHQW�$QDO\VLV � 9LUWXDO�:RUN�DQG�9DULDWLRQDO�3ULQFLSOH � *DOHUNLQ�0HWKRG� )LQLWH�(OHPHQW
0HWKRG��'LVSODFHPHQW�$SSURDFK � 6WLIIQHVV�0DWUL[�DQG�%RXQGDU\�&RQGLWLRQV�

81,7�,, (/(0(17�3523(57,(6 �
1DWXUDO�&RRUGLQDWHV � 7ULDQJXODU�(OHPHQWV � 5HFWDQJXODU�(OHPHQWV � /DJUDQJH�DQG�6HUHQGLSLW\
(OHPHQWV � 6ROLG�(OHPHQWV �,VRSDUDPHWULF�)RUPXODWLRQ � 6WLIIQHVV�0DWUL[�RI�,VRSDUDPHWULF�(OHPHQWV
1XPHULFDO�,QWHJUDWLRQ��2QH��7ZR�DQG�7KUHH�'LPHQVLRQDO

81,7�,,, $1$/<6,6�2)�)5$0(�6758&785(6 �
6WLIIQHVV� RI� 7UXVV�0HPEHUV � $QDO\VLV� RI� 7UXVV � 6WLIIQHVV� RI� %HDP�0HPEHUV � )LQLWH� (OHPHQW
$QDO\VLV�RI�&RQWLQXRXV�%HDP � 3ODQH�)UDPH�$QDO\VLV � $QDO\VLV�RI�*ULG�DQG�6SDFH�)UDPH�

81,7�,9 )(0�)25�7:2�$1'�7+5((�',0(16,21$/�62/,'6 �
&RQVWDQW�6WUDLQ�7ULDQJOH � /LQHDU�6WUDLQ�7ULDQJOH � 5HFWDQJXODU�(OHPHQWV �1XPHULFDO�(YDOXDWLRQ�RI
(OHPHQW 6WLIIQHVV �&RPSXWDWLRQ� RI� 6WUHVVHV�� *HRPHWULF� 1RQOLQHDULW\� DQG� 6WDWLF� &RQGHQVDWLRQ �
$[LV\PPHWULF� (OHPHQW �)LQLWH� (OHPHQW� )RUPXODWLRQ� RI� $[LV\PPHWULF� (OHPHQW �)LQLWH� (OHPHQW
)RUPXODWLRQ�IRU���'LPHQVLRQDO�(OHPHQWV

81,7�9 $33/,&$7,216�2)�)(0 �
3ODWH�%HQGLQJ�3UREOHPV � )LQLWH�(OHPHQWV�IRU�(ODVWLF�6WDELOLW\ � )LQLWH�(OHPHQWV�LQ�)OXLG�0HFKDQLFV
� '\QDPLF�$QDO\VLV

727$/�����3(5,2'6
287&20(6�

� 6WXGHQWV�ZLOO�EH�LQ�D�SRVLWLRQ�WR�GHYHORS�FRPSXWHU�FRGHV�IRU�DQ\�SK\VLFDO�SUREOHPV�XVLQJ
)(�WHFKQLTXHV�

7(;7%22.6�
�� &KDQGUXSDWOD��7�5���DQG�%HOHJXQGX��$�'���³,QWURGXFWLRQ�WR�)LQLWH�(OHPHQW� LQ�(QJLQHHULQJ´�

7KLUG�(GLWLRQ��3UHQWLFH�+DOO��,QGLD�������
�� .ULVKQDPRRUWK\ &��6� ��)LQLWH�(OHPHQW�$QDO\VLV�7KHRU\�DQG�3URJUDPPLQJ���7DWD�0F*UDZ

+LOO�(GXFDWLRQ������
�� 'DYLG�9��+XWWRQ��)XQGDPHQWDOV�RI�)LQLWH�(OHPHQW�$QDO\VLV���7DWD�0F*UDZ�+LOO������
�� 'DU\O�/�/RJDQ� �$�)LUVW�&RXUVH�LQ�)LQLWH�(OHPHQW�0HWKRG�� &HQJDJH /HDUQLQJ�������

5()(5(1&(6�
�� 5HGG\ -�1���³$Q�,QWURGXFWLRQ�WR�)LQLWH�(OHPHQW�0HWKRG´��0F*UDZ�+LOO��,QWO��6WXGHQW�(GLWLRQ�

�����
�� =LHQNLHZLFV��³7KH�ILQLWH�HOHPHQW�PHWKRG��%DVLF�IRUPXODWLRQ�DQG�OLQHDU�SUREOHPV´��9RO��� �WK

(GLWLRQ��0F*UDZ�+LOO��%RRN�&R�������
�� 5DR 6�6��³7KH�)LQLWH�(OHPHQW�0HWKRG�LQ�(QJLQHHULQJ´��3HUJDPDQ�3UHVV�������
�� 'HVDL &�6� DQG� $EHO -�)��³,QWURGXFWLRQ�WR�WKH�)LQLWH�(OHPHQW�0HWKRG´��$IILOLDWHG�(DVW�:HVW

3UHVV�������
�����&RRN 5��'���&RQFHSWV�DQG�$SSOLFDWLRQV�RI�)LQLWH�(OHPHQW�$QDO\VLV���:LOH\ DQG�6RQV�������



��

&(���� 5(3$,5�$1'�5(+$%,/,7$7,21�2)�6758&785(6 /�7�3�&
��������

2%-(&7,9(6�
� 7R PDNH�WKH�VWXGHQWV�WR�JDLQ WKH NQRZOHGJH RQ TXDOLW\ RI FRQFUHWH� GXUDELOLW\ DVSHFWV�

FDXVHV RI GHWHULRUDWLRQ��DVVHVVPHQW�RI�GLVWUHVVHG�VWUXFWXUHV�� UHSDLULQJ�RI�VWUXFWXUHV�DQG
GHPROLWLRQ�SURFHGXUHV�

81,7�, 0$,17(1$1&( $1'�5(3$,5�675$7(*,(6 �
0DLQWHQDQFH� 5HSDLU DQG 5HKDELOLWDWLRQ� )DFHWV RI 0DLQWHQDQFH� LPSRUWDQFH RI 0DLQWHQDQFH�
9DULRXV DVSHFWV RI ,QVSHFWLRQ�� $VVHVVPHQW SURFHGXUH IRU HYDOXDWLQJ D GDPDJHG VWUXFWXUH�
FDXVHV�RI�GHWHULRUDWLRQ�

81,7�,, 675(1*7+ $1'�'85$%,/,7< 2)�&21&5(7( �
4XDOLW\ DVVXUDQFH IRU FRQFUHWH ± 6WUHQJWK� 'XUDELOLW\ DQG 7KHUPDO SURSHUWLHV� RI FRQFUHWH �
&UDFNV�� GLIIHUHQW� W\SHV�� FDXVHV ± (IIHFWV� GXH� WR� FOLPDWH�� WHPSHUDWXUH�� 6XVWDLQHG� HOHYDWHG
WHPSHUDWXUH� &RUURVLRQ � (IIHFWV�RI�FRYHU WKLFNQHVV�

81,7�,,, 63(&,$/ &21&5(7(6 �
3RO\PHU�FRQFUHWH��6XOSKXU�LQILOWUDWHG�FRQFUHWH��)LEUH�UHLQIRUFHG�FRQFUHWH��+LJK�VWUHQJWK�FRQFUHWH�
+LJK�SHUIRUPDQFH�FRQFUHWH� 9DFXXP�FRQFUHWH��6HOI� FRPSDFWLQJ�FRQFUHWH��*HRSRO\PHU�FRQFUHWH�
5HDFWLYH�SRZGHU�FRQFUHWH��&RQFUHWH�PDGH�ZLWK�LQGXVWULDO�ZDVWHV�

81,7�,9 7(&+1,48(6�)25�5(3$,5 $1'�3527(&7,21�0(7+2'6 �
1RQ�GHVWUXFWLYH 7HVWLQJ 7HFKQLTXHV� (SR[\ LQMHFWLRQ� 6KRULQJ� 8QGHUSLQQLQJ� &RUURVLRQ�SURWHFWLRQ
WHFKQLTXHV ± &RUURVLRQ�LQKLELWRUV��&RUURVLRQ�UHVLVWDQW�VWHHOV��&RDWLQJV�WR�UHLQIRUFHPHQW��FDWKRGLF
SURWHFWLRQ�

81,7�9 5(3$,5��5(+$%,/,7$7,21 $1'�5(752),77,1*�2)�6758&785(6 �
6WUHQJWKHQLQJ RI 6WUXFWXUDO HOHPHQWV� 5HSDLU RI VWUXFWXUHV GLVWUHVVHG GXH WR FRUURVLRQ� ILUH�
/HDNDJH�� HDUWKTXDNH ± '(02/,7,21�7(&+1,48(6 � (QJLQHHUHG� GHPROLWLRQ�PHWKRGV � &DVH
VWXGLHV�

727$/�����3(5,2'6
287&20(6�

� 6WXGHQWV�PXVW�JDLQHG NQRZOHGJH RQ TXDOLW\ RI FRQFUHWH� GXUDELOLW\ DVSHFWV� FDXVHV RI
GHWHULRUDWLRQ�� DVVHVVPHQW� RI� GLVWUHVVHG� VWUXFWXUHV�� UHSDLULQJ� RI� VWUXFWXUHV� DQG� GHPROLWLRQ
SURFHGXUHV�

7(;7%22.6�
�� 'HQLVRQ� &DPSEHOO�� $OOHQ� DQG� +DUROG� 5RSHU� ³&RQFUHWH 6WUXFWXUHV�� 0DWHULDOV�

0DLQWHQDQFH�DQG�5HSDLU´��/RQJPDQ�6FLHQWLILF�DQG�7HFKQLFDO�8.�������
�� $OOHQ 5�7��	 (GZDUGV 6�&��5HSDLU�RI�&RQFUHWH�6WUXFWXUHV��%ODNLH�DQG�6RQV��8.������

5()(5(1&(6�
�����6KHWW\ 0�6�� �&RQFUHWH 7HFKQRORJ\ � 7KHRU\ DQG 3UDFWLFH�� 6�&KDQG DQG &RPSDQ\� �����
�� 'RY .RPLQHW]N\�0�6�� �'HVLJQ DQG &RQVWUXFWLRQ )DLOXUHV�� *DOJRWLD 3XEOLFDWLRQV 3YW�

/WG�������
�� 5DYLVKDQNDU�.��� .ULVKQDPRRUWK\�7�6� �6WUXFWXUDO� +HDOWK� 0RQLWRULQJ�� 5HSDLU� DQG

5HKDELOLWDWLRQ�RI�&RQFUHWH�6WUXFWXUHV�� $OOLHG 3XEOLVKHUV�������
�� &3:' DQG ,QGLDQ %XLOGLQJV &RQJUHVV� +DQG ERRN RQ 6HLVPLF 5HWURILW RI %XLOGLQJV�

1DURVD�3XEOLVKHUV�������
�� *DPEKLU�0�/�� �&RQFUHWH�7HFKQRORJ\���0F*UDZ�+LOO������



��

&(���� ($57+48$.(�*(27(&+1,&$/�(1*,1((5,1* /�7�3�&
��� ���

2%-(&7,9(6�
� 7R�XQGHUVWDQG�WKH�G\QDPLFV�RI�HDUWK�DQG�WR�HVWLPDWH�G\QDPLF�SURSHUWLHV�RI�VRLOV
� 7R�GHYHORS�WKH�VLWH VSHFLILF�GHVLJQ�VSHFWUXP�IRU�GHVLJQ�RI�VXE�VWUXFWXUH�DQG�HYDOXDWLRQ�RI

OLTXHIDFWLRQ�SRWHQWLDO�

81,7�, 6(,602/2*<�$1'�($57+48$.(6 �
,QWHUQDO�6WUXFWXUH�RI� WKH�(DUWK ± &RQWLQHQWDO�'ULIW�DQG�3ODWH�7HFWRQLFV ± )DXOWV ± (ODVWLF�UHERXQG
WKHRU\ ± 'LIIHUHQW�VRXUFHV�RI�6HLVPLF�$FWLYLW\ ± *HRPHWULF�1RWDWLRQ ± /RFDWLRQ�RI�(DUWKTXDNHV ±
6L]H�RI�(DUWKTXDNHV�

81,7�,, '<1$0,&�3523(57,(6�2)�62,/6 ��
0HDVXUHPHQW� RI�'\QDPLF�3URSHUWLHV� RI� VRLOV ± )LHOG� 7HVWV ± /RZ� VWUDLQ ± 6HLVPLF�5HIOHFWLRQ ±
6HLVPLF�5HIUDFWLRQ ± +RUL]RQWDO� OD\HULQJ ± 6WHDG\�6WDWH�9LEUDWLRQ ± 6SHFWUDO�DQDO\VLV�RI�VXUIDFH
ZDYH ± 6HLVPLF� FURVV� KROH ± 'RZQ� +ROH ± 8S� KROH ± WHVWV ± /DERUDWRU\� WHVWV ± 5HVRQDQFH
&ROXPQ�7HVW ± %HQGHU�(OHPHQW ± &\FOLF�7UL�D[LDO�WHVW�

81,7�,,, 6(,60,&�+$=$5'�$1$/<6,6 �
,GHQWLILFDWLRQ�DQG�(YDOXDWLRQ�RI�(DUWKTXDNH�6RXUFHV ± *HRORJLF�(YLGHQFH ± 7HFWRQLF�(YLGHQFH ±
+LVWRULFDO 6HLVPLFLW\ ± ,QVWUXPHQWDO� 6HLVPLFLW\ ± 'HWHUPLQLVWLF� 6HLVPLF� +D]DUG� $QDO\VLV ±
3UREDELOLVWLF�6HLVPLF�+D]DUG�$QDO\VLV�

81,7�,9 *5281'�5(63216(�$1$/<6,6 �
*URXQG�5HVSRQVH�$QDO\VLV ± 2QH�'LPHQVLRQDO�/LQHDU ± (YDOXDWLRQ�RI�7UDQVIHU�)XQFWLRQ ± 8QLIRUP
XQGDPSHG� VRLO� RQ� ULJLG� URFN ± 8QLIRUP� GDPSHG� VRLO� RQ� 5LJLG� 5RFN ± 8QLIRUP� GDPSHG� VRLO� RQ
HODVWLF� URFN ± OD\HUHG� GDPSHG� VRLO� RQ� HODVWLF� URFN ± (TXLYDOHQW� OLQHDU� $SSUR[LPDWLRQ ±
'HFRQYROXWLRQ�

81,7��9 /,48()$&7,21�$1$/<6,6 �
/LTXHIDFWLRQ ± )ORZ� OLTXHIDFWLRQ ± &\FOLF� 0RELOLW\ ± (YDOXDWLRQ� RI� OLTXHIDFWLRQ� +D]DUGV ±
/LTXHIDFWLRQ�6XVFHSWLELOLW\ ± &ULWHULD ± +LVWRULFDO�*HRORJLF ± &RPSRVLWLRQDO ± 6WDWH ± (YDOXDWLRQ�RI
,QLWLDWLRQ�RI�/LTXHIDFWLRQ ± &\FOLF�VWUHVV�DSSURDFK ± &KDUDFWHUL]DWLRQ�RI�/LTXHIDFWLRQ�5HVLVWDQFH ±
637�7HVW ± 9DULRXV�FRUUHFWLRQ�IDFWRU ± )DFWRU�RI�6DIHW\�

727$/������3(5,2'6
287&20(6�

� 6WXGHQWV�DUH�DEOH�WR�SHUIRUP�VLWH�VSHFLILF�UHVSRQVH�DQDO\VLV�WR�GHYHORS�GHVLJQ�VSHFWUD�DQG
WR�GR�GHWDLOHG�OLTXHIDFWLRQ�DQDO\VLV�XVLQJ�637�GDWD�

7(;7%22.6�
�� .UDPPHU�6�/�� �*HRWHFKQLFDO�(DUWKTXDNH�(QJLQHHULQJ���3UHQWLFH�+DOO� ,QWHUQDWLRQDO 6HULHV�

3HDUVRQ�(GXFDWLRQ�,QF�DQG�'RQOLQJ�.LQGHUVOH\�3XEOLVKLQJ�,QF������
�� 5REHUWR�9LOODYHUGH��³)XQGDPHQWDO�&RQFHSWV�RI�(DUWKTXDNH�(QJLQHHULQJ´�&5&�3UHVV�7D\ORU

	�)UDQFLV�*URXS� �����
5()(5(1&(6�

�� .DPHVZDUD�5DR��1�6�9�� �'\QDPLFV�VRLO�WHVWV�DQG�DSSOLFDWLRQV���:KHHOHU�3XEOLVKLQJ � 1HZ
'HOKL�������

�� .DPHVZDUD�5DR� �9LEUDWLRQ�$QDO\VLV�DQG�)RXQGDWLRQ '\QDPLFV���:KHHOHU�3XEOLVKLQJ��1HZ
'HOKL�������

�� 0F*XLUH�� 5�.� �6HLVPLF� +D]DUG� DQG� 5LVN� $QDO\VLV� (DUWKTXDNH� (QJLQHHULQJ� 5HVHDUFK
,QVWLWXWH��������

�� 0DKDQWL��1�&��6DPDO��6�.��'DWWD��3��1DJ�1�.�� �'LDVWHU�0DQDJHPHQW���1DURVD�3XEOLVKLQJ
+RXVH��1HZ�'HOKL��,QGLD�������



���

�� :DL�)DK�&KHQ�DQG�&JKDUOHV�6FDZWKHP� �(DUWKTXDNH�(QJLQHHULQJ�+DQG�ERRN���&DVSUHVV�
�����

�� 5REHUW�:��'D\� �*HRWHFKQLFDO�(DUWKTXDNH�(QJLQHHULQJ� +DQG�ERRN��0F*UDZ�+LOO�������


