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:LWK� WKH� DGYHQW� RI� GHHS� OHDUQLQJ� DOJRULWKPV�� DUWLILFLDO� LQWHOOL�
JHQFH��$,��LV�FDXVLQJ�D�SDUDGLJP�VKLIW�LQ�WKH�HYHU-HYROYLQJ�ILHOG�
RI�HQYLURQPHQWDO�UHVHDUFK�DQG�HQJLQHHULQJ��$UWLILFLDO�,QWHOOLJHQFH�
�$,��KDV�EHFRPH�LQFUHDVLQJO\�SRSXODU�RYHU�WKH�ODVW�WHQ�\HDUV��DQG�
WKLV�KDV�PDGH�$,� D� VKLQLQJ� H[DPSOH�RI�KRZ�HQYLURQPHQWDO� MREV�
FDQ� EH� UHYROXWLRQLVHG�� 5HFHQW� UHVHDUFK� LQGLFDWHV� D� GLVFHUQLEOH�
PRYHPHQW� LQ�(QYLURQPHQWDO�(QJLQHHULQJ� WRZDUGV�$,-GULYHQ� VR�
OXWLRQV��ZKHUH�LWV�XQPDWFKHG�DELOLW\� WR�DQDO\VH�ODUJH�GDWDVHWV�HI�
IHFWLYHO\�KROGV�WKH�SURPLVH�RI�UHYHDOLQJ�HOXVLYH�LQVLJKWV�DQG�WDFN�
OLQJ� FRPSOH[� SUREOHPV�� &RPH� DORQJ� RQ� D� MRXUQH\� WKURXJK� WKH�
HYHU-FKDQJLQJ�ILHOG�RI�DUWLILFLDO�LQWHOOLJHQFH��$,�� LQ�HQYLURQPHQ�
WDO�HQJLQHHULQJ�DV�ZH�H[SORUH�WKH�WHFKQRORJ\
V�QXPHURXV�XVHV�DQG�
WUDQVIRUPDWLRQDO�SURPLVH�IRU�WKH�SODQHW
V�IXWXUH� 
 

)RU�H[SHUWV��WKH�LQWULFDF\�RI�HQYLURQPHQWDO�GDWD�SUHVHQWV�D�GLIILFXOW�EDUULHU�WR�RYHUFRPH��7KDQNIXOO\��FXWWLQJ-
HGJH�FRPSXWHU�SURJUDPPHV�JLYH�XV�D�ZD\�WR�DFFRPSOLVK�DFFXUDWH�IRUHFDVWV��RQJRLQJ�REVHUYDWLRQ��ULVN�DV�
VHVVPHQWV��DQG�RWKHU�EHQHILFLDO�RXWFRPHV��$,�PHWKRGV�DUH�FDSDEOH�RI�UHDVRQLQJ��GHFLVLRQ-PDNLQJ��DQG�GDWD-
GULYHQ�OHDUQLQJ��7KURXJK�RUJDQLVHG�SDWKZD\V�RI�RSWLPLVDWLRQ�DQG�VROXWLRQ�ILQGLQJ��WKH\�DUH�DEOH�WR�FRQYHUW�
UHDO-ZRUOG� GDWD� LQWR�PDFKLQH-XQGHUVWDQGDEOH� DQG� XVHIXO� NQRZOHGJH� DQG�PDNH� MXGJHPHQWV��0DFKLQHV� DUH�
FDSDEOH�RI�SUREOHP-VROYLQJ��LQIRUPDWLRQ�H[WUDFWLRQ��EHKDYLRXU�SUHGLFWLRQ��FKDQJH�DGDSWDWLRQ��DQG�GDWD�PLQ�
LQJ��0DFKLQH�/HDUQLQJ��0/��DQG�&RPSXWHU�9LVLRQ�LV�RQH�EUDQFK�RI�$,�WKDW�IRFXVHV�RQ�SHUFHSWLRQ�DQG�OHDUQ�
LQJ��:KHQ�LW�FRPHV�WR�KDQGOLQJ�FRPSOH[�GDWD��VXFK�DV�HQYLURQPHQWDO�GDWD��ERWK�DSSURDFKHV�DUH�XVHIXO�� 

 
$,� WHFKQLTXHV� DUH� DOVR� FDSDEOH� RI� DQDO\VLQJ� HYHQ�PRUH� FRPSOLFDWHG� HQYLURQPHQWDO� GDWD�� LQFOXGLQJ�ZDWHU�
TXDOLW\� HYDOXDWLRQ� DQG� IRUHFDVWLQJ� RU� VSDWLRWHPSRUDO� HQYLURQPHQWDO� GDWD� SUHGLFWLRQ�� 0DFKLQH� OHDUQLQJ
V�
�0/��VXEILHOG�RI�GHHS�OHDUQLQJ��'/��LV�D�XVHIXO�WRRO�IRU�KDQGOLQJ�DQG�LQWHUSUHWLQJ�FRPSOH[�GDWD��7R�H[WUDFW�
PRUH�GHWDLOHG�LQIRUPDWLRQ�DW�HDFK�OD\HU��LW�PDNHV�XVH�RI�QHXUDO�QHWZRUNV�ZLWK�VSHFLDOLVHG�OD\HUV��0DQ\�JHR�
SK\VLFDO�IDFWRUV��VXFK�DV�WKH�SK\VLFDO��FKHPLFDO��DQG�ELRORJLFDO�FKDUDFWHULVWLFV�RI�VXUIDFH�ZDWHUV��WKH�DWPRV�
SKHUH��DQG� WKH� ODQG�VXUIDFH��PXVW�EH�SURFHVVHG� LQ�RUGHU� WR�FRPSUHKHQG�DQG� LQWHUSUHW�HQYLURQPHQWDO�GDWD��
1XPHURXV�FKDUDFWHULVWLFV��LQFOXGLQJ�YHJHWDWLRQ�FRYHUDJH��PRLVWXUH�FRQWHQW��VSH�
FLHV�FRQFHQWUDWLRQ��DHURVRO�FRQFHQWUDWLRQ��DQG�PRUH��FDQ�EH�DVVHVVHG�� 
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,QWURGXFWLRQ� 

%ULGJHV� DUH� FULWLFDO� FRPSRQHQWV� RI� LQIUDVWUXFWXUH�� IDFLOLWDWLQJ� WUDQVSRUWDWLRQ� DQG� FRQQHFWLYLW\��
(QVXULQJ�WKHLU�VWUXFWXUDO�LQWHJULW\�LV�SDUDPRXQW�IRU�SXEOLF�VDIHW\�DQG�HIILFLHQW�WUDQVSRUWDWLRQ�QHWZRUNV��
7UDGLWLRQDO� PHWKRGV� RI� VWUXFWXUDO� KHDOWK� PRQLWRULQJ� �6+0�� KDYH� RIWHQ� EHHQ� ODERULQWHQVLYH�� WLPH-
FRQVXPLQJ��DQG�VRPHWLPHV�LQVXIILFLHQW�LQ�SURYLGLQJ�UHDO-WLPH�GDWD��+RZHYHU��WKH�LQWHJUDWLRQ�RI�GURQH�
WHFKQRORJ\�KDV� UHYROXWLRQL]HG� WKH� ILHOG�RI�EULGJH� LQVSHFWLRQ�DQG�PRQLWRULQJ��RIIHULQJ�XQSUHFHGHQWHG�

DGYDQWDJHV�LQ�WHUPV�RI�HIILFLHQF\��DFFXUDF\��DQG�VDIHW\� 
 
8WLOL]LQJ�'URQHV�IRU�%ULGJH�,QVSHFWLRQ� 
����� 'URQHV�� DOVR� NQRZQ� DV� XQPDQQHG� DHULDO� YHKLFOHV�
�8$9V��� HTXLSSHG�ZLWK� KLJK-UHVROXWLRQ� FDPHUDV�� /L'$5�
�/LJKW�'HWHFWLRQ�DQG�5DQJLQJ��VHQVRUV��DQG�RWKHU�VSHFLDO�
L]HG� HTXLSPHQW�� KDYH� HPHUJHG� DV� LQYDOXDEOH� WRROV� IRU�
EULGJH�LQVSHFWLRQ��8QOLNH�WUDGLWLRQDO�PHWKRGV�WKDW�UHTXLUH�
PDQXDO� LQVSHFWLRQ� RU� FXPEHUVRPH� HTXLSPHQW� VXFK� DV�
VFDIIROGLQJ�RU�FUDQHV��GURQHV�RIIHU�D�QRQLQWUXVLYH�DQG�YHU�
VDWLOH�VROXWLRQ��7KH\�FDQ�DFFHVV�KDUG-WR-UHDFK�DUHDV��VXFK�
DV� WKH� XQGHUVLGH� RI� EULGJHV� RU� DUHDV� QHDU� ZDWHU� ERGLHV��
ZLWK�PLQLPDO�GLVUXSWLRQ�WR�WUDIILF�RU�WKH�VXUURXQGLQJ�HQYL�
URQPHQW� 
 

5HDO-WLPH�'DWD�&ROOHFWLRQ�DQG�$QDO\VLV� 
2QH�RI�WKH�PRVW�VLJQLILFDQW�DGYDQWDJHV�RI�GURQH-EDVHG�6+0�LV�WKH�DELOLW\�WR�FROOHFW�UHDO-WLPH�

GDWD�� 'URQHV� HTXLSSHG� ZLWK� DGYDQFHG� VHQVRUV� FDQ� FDSWXUH� KLJK-UHVROXWLRQ� LPDJHV�� YLGHRV�� DQG� �'�
PRGHOV�RI�EULGJH�VWUXFWXUHV�VZLIWO\�DQG�HIILFLHQWO\��7KLV�GDWD�FDQ�WKHQ�EH�DQDO\]HG�XVLQJ�VRSKLVWLFDWHG�
DOJRULWKPV�DQG�DUWLILFLDO�LQWHOOLJHQFH��$,��WHFKQLTXHV�WR�GHWHFW�VWUXFWXUDO�GHIHFWV� 

 
 

���������� 
 

5HDO�WLPH�EULGJH�PRQLWRULQJ�–�.RQGDODPSDWWL��%XWWHUIO\�EULGJH 
 

VXFK�DV�FUDFNV��FRUURVLRQ��RU�GHIRUPDWLRQ��ZLWK�H[FHSWLRQDO�DFFXUDF\��%\�SURYLGLQJ�UHDO-WLPH�LQVLJKWV��
GURQH-EDVHG�6+0�HQDEOHV�SURDFWLYH�PDLQWHQDQFH� DQG� WLPHO\� LQWHUYHQWLRQ�� WKHUHE\�HQKDQFLQJ�EULGJH�
VDIHW\�DQG�ORQJHYLW\� 
 
&RVW-HIIHFWLYHQHVV�DQG�(IILFLHQF\� 

&RPSDUHG� WR� WUDGLWLRQDO� LQVSHFWLRQ�PHWKRGV�� GURQH-EDVHG�6+0�RIIHUV� FRQVLGHUDEOH� FRVW� VDY�
LQJV�DQG�HIILFLHQF\�JDLQV��7KH�GHSOR\PHQW�RI�GURQHV�VLJQLILFDQWO\�UHGXFHV�ODERU�FRVWV�DQG�LQVSHFWLRQ�
WLPH��DV�ZHOO�DV�WKH�QHHG�IRU�VSHFLDOL]HG�HTXLSPHQW�DQG�LQIUDVWUXFWXUH��0RUHRYHU��E\�LGHQWLI\LQJ�SRWHQ�
WLDO�VWUXFWXUDO�LVVXHV�HDUO\�RQ��GURQH-EDVHG�6+0�KHOSV�SUHYHQW�FRVWO\�UHSDLUV�DQG�PLWLJDWHV�WKH�ULVN�RI�
FDWDVWURSKLF�IDLOXUHV��XOWLPDWHO\�VDYLQJ�UHVRXUFHV�DQG�VDIHJXDUGLQJ�SXEOLF�LQIUDVWUXFWXUH� 
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(QKDQFHG�6DIHW\� 
6DIHW\�LV�D�SULPDU\�FRQFHUQ�LQ�EULGJH�LQVSHFWLRQ�DQG�PDLQWHQDQFH�DFWLYLWLHV��7UDGLWLRQDO�PHWK�

RGV�RIWHQ�LQYROYH�ZRUNLQJ�DW�KHLJKWV�RU�LQ�KD]DUGRXV�HQYLURQPHQWV��H[SRVLQJ�LQVSHFWLRQ�SHUVRQQHO�WR�
YDULRXV� ULVNV��%\� UHSODFLQJ�PDQXDO� LQVSHFWLRQ�ZLWK�GURQH� WHFKQRORJ\�� VDIHW\� � � � � KD]DUGV� DVVRFLDWHG�
ZLWK�KXPDQ�LQWHUYHQWLRQ�DUH�JUHDWO\�PLQLPL]HG��'URQHV�FDQ�SHUIRUP�LQVSHFWLRQV�DXWRQRPRXVO\�RU�XQ�
GHU�UHPRWH�VXSHUYLVLRQ��NHHSLQJ�SHUVRQQHO�RXW�RI�KDUP
V�ZD\�ZKLOH�HQVXULQJ�WKRURXJK�DQG�DFFXUDWH�
DVVHVVPHQWV�RI�EULGJH�VWUXFWXUHV� 
 
)XWXUH�'LUHFWLRQV� 

$V�GURQH�WHFKQRORJ\�FRQWLQXHV�WR�HYROYH�� WKH�SRWHQWLDO�DSSOLFDWLRQV�LQ�EULGJH�LQVSHFWLRQ�DQG�
6+0�DUH�YDVW��)XWXUH�GHYHORSPHQWV�PD\�LQFOXGH�WKH�LQWHJUDWLRQ�RI�DGYDQFHG�VHQVRUV��VXFK�DV�LQIUDUHG�
WKHUPRJUDSK\�RU�XOWUDVRQLF� WHVWLQJ�� IRU�GHWHFWLQJ�KLGGHQ�GHIHFWV�DQG�PRQLWRULQJ�VWUXFWXUDO�KHDOWK� LQ�
UHDO-WLPH��$GGLWLRQDOO\��DGYDQFHPHQWV�LQ�$,�DQG�PDFKLQH�OHDUQLQJ�DOJRULWKPV�ZLOO�IXUWKHU�HQKDQFH�WKH�
FDSDELOLWLHV� RI� GURQH-EDVHG� 6+0�� HQDEOLQJ� SUHGLFWLYH� PDLQWHQDQFH� DQG� RSWLPL]LQJ� EULGJH� SHUIRU�
PDQFH�RYHU�WKHLU�OLIHVSDQ� 

 
&RQFOXVLRQ� 

'URQH�WHFKQRORJ\�KDV�UHYROXWLRQL]HG�WKH�ILHOG�RI�VWUXFWXUDO�KHDOWK�PRQLWRULQJ��RIIHULQJ�XQSUHF�
HGHQWHG�FDSDELOLWLHV�LQ�LQVSHFWLQJ�DQG�PDLQWDLQLQJ�EULGJH�LQIUDVWUXFWXUH��%\�SURYLGLQJ�UHDO-WLPH�GDWD�
FROOHFWLRQ��FRVW-HIIHFWLYH�VROXWLRQV��HQKDQFHG�VDIHW\��DQG�SURDFWLYH�PDLQWHQDQFH�VWUDWHJLHV��GURQHV�DUH�
SRLVHG�WR�SOD\�D�FHQWUDO�UROH�LQ�HQVXULQJ�WKH�LQWHJULW\�DQG�����ORQJHYLW\�RI�EULGJHV�ZRUOGZLGH��$V�WHFK�
QRORJ\�FRQWLQXHV�WR�DGYDQFH��WKH�LQWHJUDWLRQ�RI�GURQHV�LQWR�6+0�SUDFWLFHV�ZLOO�EHFRPH�LQFUHDVLQJO\���������
FRPPRQSODFH��XVKHULQJ�LQ�D�QHZ�HUD�RI�HIILFLHQF\��UHOLDELOLW\��DQG�VDIHW\�LQ�EULGJH�HQJLQHHULQJ� 

 

$PLUWKD�66 
)LQDO�\HDU-�³%´ 

&LYLO�(QJLQHHULQJ 

*(27(&+1,&$/�,19(67,*$7,21�)25�6758&785$/�(1*,1((5,1*�–� 
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*HRWHFKQLFDO�(QJLQHHUV�DUH�SHUIRUPLQJ�WKH�,QYHVWLJDWLRQ�IRU�WR�H[SORUH�WKH�VRLO�DQG�URFN�SURS�
HUWLHV�EHORZ�WKH�VXUIDFH�RI�HDUWK��,W�LV�RQH�RI�WKH�LPSRUWDQW�WDVN�IRU�HYHU\�W\SH�RI�FRQVWUXFWLRQ��7R�HQ�
VXUH�WKH�VDIHW\�RI�WKH�VWUXFWXUH�DQG�FRVW�RSWLPL]DWLRQ��VRLO�LQYHVWLJDWLRQ�LV�YHU\�LPSRUWDQW��1RZDGD\V��
VWUXFWXUDO� HQJLQHHUV� QHHG� VRPH� EDVLF� JHRWHFKQLFDO� NQRZOHGJH� IRU� WKH� )DVWUDFN� SURMHFWV� KDSSHQLQJ�
ZKHUHYHU��PRVW�RI� WKH� VWUXFWXUDO� IDLOXUHV�DUH�KDSSHQHG�GXH� WR�JHRWHFKQLFDO� LVVXHV��0RVW�RI�FDVHV�QR�
SURSHU�LQWHUIDFH�EHWZHHQ�WKH�VWUXFWXUDO�HQJLQHHU�DQG�JHRWHFKQLFDO�HQJLQHHU�LQ�WKH�GHVLJQ�DV�ZHOO�DV�LQ�
WKH�ILHOG�DOVR��,W�ZLOO�DIIHFW�WKH�VRXUFH�RI�HQJLQHHULQJ��,QDSSURSULDWH�JHRWHFKQLFDO�LQYHVWLJDWLRQ�RU�ODFN�
RI�LQWHUIDFH�EHWZHHQ�VWUXFWXUDO�DQG�JHRWHFKQLFDO�HQJLQHHU�OHDGV�WKH�SURMHFW�JHWV�GHOD\HG�DQG�WXUQ�LQWR�
ZRUVH��7R�UHVROYH�WKHVH�W\SHV�RI�LVVXHV�LQ�WKH�SURMHFWV��VWUXFWXUDO�HQJLQHHU�PXVW�GR�D�YLVLW�RQ�WKH�WLPH�
RI� JHRWHFKQLFDO� ZRUN� DQG� DEOH� WR� NQRZ� WKH� SURSHUW\� DQG� EHKDYLRXU� RI� ILHOG� ZLWK� VKDULQJ� WKH� LP�
SRUWDQFH�RI�VWUXFWXUDO�GHVLJQ�H[SHFWDWLRQV�WR�WKH�LQYHVWLJDWLRQ�WHDP�DQG�WKH�JHRWHFKQLFDO�HQJLQHHU��,W�
KHOSV�RSWLPL]H�GHVLJQ�SDUDPHWHUV� IRU�YDULRXV� VWUXFWXUDO�HOHPHQWV��7KH�GHWDLOHG� LQIRUPDWLRQ�REWDLQHG�
HQDEOHV�HQJLQHHUV�WR�GHVLJQ�WKH�IRXQGDWLRQ��UHWDLQLQJ�VWUXFWXUHV�DQG�VORSH�VWDELOL]DWLRQV�WR�WKH�VSHFLILF�
FRQGLWLRQV�RI�WKH�VLWH��7KLV�RSWLPL]DWLRQ�QRW�RQO\�HQKDQFHV�VWUXFWXUDO�SHUIRUPDQFH�EXW�DOVR�FRQWULEXWHV�
WR�FRVW-HIIHFWLYH�DQG�UHVRXUFH-HIILFLHQW�GHVLJQV�DOVR��VWUXFWXUDO�LQYHVWLJDWLRQ�RI�IRXQGDWLRQ�DOVR�IRFXVHV�
RQ� XQGHUVWDQGLQJ� WKH� XQLTXH� GHPDQGV� SODFHG� RQ� VWUXFWXUHV�ZLWKLQ� D� JLYHQ� HQYLURQPHQW� E\� WKH� JH�
RWHFKQLFDO� HQJLQHHU� LV� YHU\� LPSRUWDQW�� JHRWHFKQLFDO�GDWD� LQWR� WKLV� DQDO\VLV�� HQJLQHHUV� FDQ� DFFXUDWHO\�
GLPHQVLRQ�VWUXFWXUDO�HOHPHQWV�WR�ZLWKVWDQG�ERWK�VWDWLF�DQG�G\QDPLF�IRUFHV��VWUXFWXUDO�GHVLJQ�ZLWK�JH�
RWHFKQLFDO�ILQGLQJV��HQVXULQJ�D�KDUPRQLRXV�FROODERUDWLRQ�WR�FUHDWH�D�UREXVW�DQG�UHVLOLHQW�ILQDO�SURGXFW�
ZLWKRXW�ZDVWLQJ�WKH�PRQH\��WLPH��DQG�ZRUNPDQ�SRZHU��6RLO�–�VWUXFWXUH�LQWHUDFWLRQ�DQG�WKH�VDPH�LQWHU�
DFWLRQ�EHWZHHQ� WKH�VWUXFWXUDO�DQG�JHRWHFKQLFDO�HQJLQHHU�SURYLGHV�D�EHWWHU�SURMHFW� WR� IXOILO� WKH�JOREDO�
QHHGV� 

0RKDQUDM�' 
)LQDO�\HDU-�³$´ 
&LYLO�(QJLQHHULQJ 
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 'HSDUWPHQW�RI�&LYLO�(QJLQHHULQJ��6RQD�&ROOHJH�RI�7HFKQRORJ\��6DOHP� LQ�DVVRFLDWLRQ�ZLWK�6DOHP�
&LW\�3ROLFH�RUJDQL]HV�$�0HJD�(YHQW�³52$'-$-7+21�����´�RQ�����������7KLV�HYHQW�ZDV�LQLWLDWHG�RQ�-XO\�����
�����ZLWK����WHDPV�IURP�FROOHJHV�ORFDWHG�LQ�DQG�DURXQG�VDOHP�FLW\��,W�ZDV�RXU�SOHDVXUH�WR�KDYH�KDG�WKH�&KLHI�
*XHVW�RI�5RDG-$-7KRQ������0UV��%��9LMD\DNXPDUL��,36��&RPPLVVLRQHU�RI�SROLFH��6DOHP�FLW\�WR�JUDFH�WKH�RFFD�
VLRQ����� 

(9(176�25*$1,=(' 
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1DPH &RXUVH�QDPH �&HUWLILFDWH�W\SH 

'U�5�0DODWK\ ,QWURGXFWLRQ�WR�0DFKLQH�OHDUQLQJ (OLWH����*ROG��7RSSHU���� 

'U�5�0DODWK\ 3\WKRQ�IRU��GDWD�VFLHQFH (OLWH 

'U�'�-HJDWKHHVZDUDQ 7HDFKLQJ�DQG�OHDUQLQJ�LQ�JHQHUDO�
SURJUDPV�7$/* 

(OLWH 

'U�0�1�$�*XOVKDQ�7DM 3\WKRQ�IRU�'DWD�6FLHQFH 6XFFHVVIXOO\�&RPSOHWHG 

'U�0�/RJHVK�NXPDU 7HDFKLQJ�DQG�OHDUQLQJ�LQ�JHQHUDO�
SURJUDPV�7$/* 

(OLWH 

'U�0�.DVLYLVZDQDWKDQ 6WUXFWXUDO�$QDO\VLV�, (OLWH���6LOYHU 

'U�0�.DVLYLVZDQDWKDQ 0DWUL[�PHWKRG�RI�6WUXFWXUDO�$QDO\�
VLV 

(OLWH���6LOYHU 

'U�%�3UDEX 7HDFKLQJ�DQG�OHDUQLQJ�LQ�JHQHUDO�
SURJUDPV�7$/* 

(OLWH 

0U�3�$VKRN�NXPDU 7HDFKLQJ�DQG�OHDUQLQJ�LQ�JHQHUDO�
SURJUDPV�7$/* 

(OLWH���6LOYHU 

0UV�6�.DODLVHOYL $YDLODELOLW\�DQ�PDQDJHPHQW�RI�
*URXQGZDWHU�UHVRXUFHV 

(OLWH�6LOYHU��7RSSHU���� 

0UV�6�6DUDQ\D 7HDFKLQJ�DQG�OHDUQLQJ�LQ�JHQHUDO�
SURJUDPV�7$/* 

(OLWH�6LOYHU 

'U�$�6KDOLQL 7HDFKLQJ�DQG�OHDUQLQJ�LQ�JHQHUDO�
SURJUDPV�7$/* 

(OLWH�6LOYHU 

'U�6�-DJDQ 'HVLJQ�RI�&RQQHFWLRQV�LQ�6WHHO�
VWUXFWXUHV 

(OLWH�6LOYHU 

0U�.�3UDNDVK %ULGJH�(QJLQHHULQJ 6XFFHVVIXOO\�&RPSOHWHG 

0V�*�.�0RQLFD�
1DQGKLQL 

,QWHJUDWHG�:DVWH�0DQDJHPHQW�IRU�D�
6PDUW�&LW\ 

(OLWH�6LOYHU��7RSSHU���� 

0U�9�%DUDWK�NXPDU $GPL[WXUHV�DQG�6SHFLDO�&RQFUHWH (OLWH 

0UV�$�0HHQDFKL 3\WKRQ�IRU�'DWD�VFLHQFH 6XFFHVVIXOO\�&RPSOHWHG 

0UV��0�3RRUQLPD 3\WKRQ�IRU�'DWD�VFLHQFH (OLWH 

0UV�'HHSDODNVKPL $GPL[WXUHV�DQG�6SHFLDO�&RQFUHWH 6XFFHVVIXOO\�&RPSOHWHG 



3DUWLFLSDWLRQ�LQ�6HPLQDU��FRQIHUHQFH��:RUNVKRS��7UDLQLQJ�� 
:HELQDU�HWF��E\�'HSDUWPHQW�)DFXOW\ 

1DPH�RI�WKH�)DFXOW\�ZLWK�
'HVLJQDWLRQ 

7LWOH���7RSLF 3ODFH�RI�SURJUDP 

'U�5�0DODWK\ 
3URIHVVRU�	�+HDG 

*XHVW�/HFWXUH-�,QYLWHG�6SHDNHU� 1DQGKD�(QJLQHHULQJ�&ROOHJH��(URGH� 

'U�5�0DODWK\ 
3URIHVVRU�	�+HDG 

5HVRXUFH�3HUVRQ�³:25/'�,1�
7(//(&78$/�3523(57<�
'$<´� 

(QWUHSUHQHXUVKLS�'HYHORSPHQW�&HOO�
2UJDQL]HG�%\�6RQD�&ROOHJH�2I�&RO�
OHJH� 

'U�5�0DODWK\ 
3URIHVVRU�	�+HDG 

5HVRXUFH�3HUVRQ�³:25.6+23�
21�,17(//(&785$/�3523(5�
7<�5,*+76��,35V��$1'�,3�
0$1$*(0(17�)25�67$57�
83´� 

(QWUHSUHQHXUVKLS�'HYHORSPHQW�&HOO�
2UJDQL]HG�%\�6RQD�&ROOHJH�2I�&RO�
OHJH� 

'U�0�1�$�*XOVKDQ7DM 
3URIHVVRU 

	 
0V�*�.�0RQLFD1DQGLQL 

������������$VVLVWDQW�3URIHVVRU� 
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