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&RS\ULJKW�,QWHUQDWLRQDO�/DERXU�2UJDQL]DWLRQ



XII

/D�'LIIXVLRQ�GHV�6WDWLVWLTXHV�LQWHUQDWLRQDOHV�GX�7UDYDLO�SDU�OH�%,7�VXU�,QWHUQHW
5pVXPp

/H�%,7�HW�VRQ�%XUHDX�GH�VWDWLVWLTXH�GLIIXVHQW�GHV�VWDWLVWLTXHV�GX�WUDYDLO�SRXU�OHV�(WDWV
PHPEUHV�GHSXLV�SOXV�GH����DQV���&HW�DUWLFOH�GpFULW�OHV�GLIIpUHQWHV�pWDSHV�GX�GpYHORSSHPHQW�GH�OD
GLVVpPLQDWLRQ�GHV�LQIRUPDWLRQV�VWDWLVWLTXHV��SDU�H[HPSOH�OD��SOXV�JUDQGH�GLVSRQLELOLWp�GHV�H[WUDLWV
GH� EDVH� GH� GRQQpHV� UHQGXH� SRVVLEOH� SDU� OD� WHFKQRORJLH� GHV� GHUQLqUHV� DQQpHV�� � /H� UpFHQW� VLWH
,QWHUQHW�VWDWLVWLTXH�GX�%,7��FUpp�HQ������DILQ�GH�GLIIXVHU�DYHF�OD�PHLOOHXUH�WHFKQRORJLH�OHV�GRQQpHV
HW� OHV�PpWDGRQQpHV� VLJQLILFDWLYHV�� \� HVW� SUpVHQWp� DX� OHFWHXU�� � &HFL� UHSUpVHQWH� XQH� LQQRYDWLRQ
LPSRUWDQWH� GDQV� OH� GRPDLQH� GH� OD� GLIIXVLRQ� GHV� VWDWLVWLTXHV� GX� WUDYDLO� PLVH� DX� EpQpILFH� GHV
XWLOLVDWHXUV�� � /·RSLQLRQ� VXU� OH� VLWH� � HW� VXU� OHV� VWDWLVWLTXHV� TXL� V·\� WURXYHQW� DLQVL� TXH� GHV
UHQVHLJQHPHQWV�VXU�O·XWLOLVDWLRQ�TX·HQ�IRQW�OHV�GLYHUV�XWLOLVDWHXUV�GX�VLWH�%,7�HVW�VROOLFLWpH�SRXU
SRXYRLU�DPpOLRUHU�OHV�GpYHORSSHPHQWV�IXWXUV���(Q�GHUQLqUH�SDJH��OHV�OHFWHXUV�VRQW�GH�FH�IDLW�LQYLWpV
j�UpIOpFKLU�DX[�TXHVWLRQV�TXL�V·\�WURXYHQW�HW�QRXV�UHQYR\HU�OHXU�UpSRQVHV�SDU�FRXUULHU�pOHFWURQLTXH
j�O·DGUHVVH��ODERUVWD#LOR�RUJ��1RXV�OHV�UHPHUFLRQV�G·DYDQFH�

/D�'LVHPLQDFLyQ�GH�(VWDGtVWLFDV�LQWHUQDFLRQDOHV�GHO�7UDEDMR�SRU�OD�2,7�HQ�HO�,QWHUQHW
5HVXPHQ

/D�2,7�\�VX�2ILFLQD�GH�(VWDGtVWLFDV�GLVWULEX\H�HVWDGtVWLFDV�GHO�WUDEDMR�SDUD�ORV�(VWDGRV
0LHPEURV�GHVGH�KDFH�PiV�GH�RFKHQWD�DxRV���(VWH�DUWtFXOR�SUHVHQWD�ODV�HWDSDV�GLYHUVDV�GH�GHVDUUROOR
GH�HVWD�GLVHPLQDFLyQ�GH�LQIRUPDFLRQHV�HVWDGtVWLFDV��LQFOX\HQGR�OD�PD\RU�GLVSRQLELOLGDG�GH�EDVHV�GH
GDWRV�TXH�VH�GHEH�HQ�JUDQ�SDUWH�DO�DYDQFH�WHFQROyJLFR�GH�ORV�~OWLPRV�DxRV���6H�SUHVHQWD�WDPELpQ�HO
VLWLR�,QWHUQHW�GH�OD�2,7�VREUH�HVWDGtVWLFDV�GHO�WUDEDMR�FUHDGR�HQ������SDUD�GLIXQGLU�ORV�GDWRV�\
PHWD�GDWRV� PiV� VLJQLILFDWLYRV�� XWLOL]DQGR� OD� PHMRU� WHFQRORJtD�� � (VWH� VLWLR� HV� � XQD� LQQRYDFLyQ
LPSRUWDQWH� HQ� HO� iUHD� GH� OD� GLVHPLQDFLyQ� GH� HVWDGtVWLFDV� GHO� WUDEDMR�� � 3DUD� SRGHU�PHMRUDU� HO
GHVDUUROOR�GH�HVWD�GLVHPLQDFLyQ�HQ�HO�IXWXUR��QRV�LQWHUHVD�FRQRFHU�VX�RSLQLyQ�VREUH�HVWH�VLWLR�\�VREUH
ODV�HVWDGtVWLFDV�LQFOXLGDV��WDPELpQ�QRV�LQWHUHVD�FRQWDU�FRQ�LQIRUPDFLyQ�DFHUFD�GHO�WLSR�GH�XWLOL]DFLyQ
TXH�KDFHQ�ORV�XVXDULRV�GH�HVWH�VLWLR��(V�SRU�HVWR�TXH�VH�LQYLWD�D�ORV�OHFWRUHV��D�UHIOH[LRQDU�DFHUFD
GH�ODV�SUHJXQWDV�TXH�VH�KDFHQ�HQ�OD�~OWLPD�SDJLQD�GHO�DUWtFXOR�\�D�HQYLDUQRV�VXV�UHVSXHVWDV�SRU
FRUUHR�HOHFWUyQLFR�D��ODERUVWD#LOR�RUJ��0XFKDV�JUDFLDV�GH�DQWHPDQR�

,QWURGXFWLRQ

7KH�,/2�DQG�LWV�%XUHDX�RI�6WDWLVWLFV�KDYH�EHHQ�GLVVHPLQDWLQJ�ODERXU�PDUNHW�VWDWLVWLFV�WR
DQ�LQWHUQDWLRQDO�DXGLHQFH�RQ�EHKDOI�RI�,/2�PHPEHU�6WDWHV�IRU�RYHU����\HDUV���7KLV�DUWLFOH�SUHVHQWV
LQ�WKUHH�SDUWV�WKH�PDLQ�FRPSRQHQWV�RI�WKHVH�ORQJ�WHUP�DFWLYLWLHV���3DUW�,�LV�WKH�KLVWRU\�RI�GDWD
GLVVHPLQDWLRQ�ZKLFK�GHVFULEHV�WKH�YDULRXV�VWDJHV�LQ�WKH�GHYHORSPHQW�RI�VWDWLVWLFDO� LQIRUPDWLRQ
GLVVHPLQDWLRQ���3DUW�,,�FRYHUV�WKH�VWDWLVWLFDO�DQG�PHWKRGRORJLFDO�LQIRUPDWLRQ�FXUUHQWO\�DYDLODEOH�LQ
WKH�%XUHDX��PHQWLRQLQJ�WKH�JUHDWHU�HOHFWURQLF�DYDLODELOLW\�RI�GDWD�VHWV�PDGH�SRVVLEOH�LQ�WKH�SDVW�IHZ
\HDUV���3DUW�,,,�LQWURGXFHV�WKH�,/2�VWDWLVWLFDO�,QWHUQHW�DSSOLFDWLRQ�ZKLFK�KDV�EHHQ�GHYHORSHG�WR
GLVVHPLQDWH�GDWD�DQG�VLJQLILFDQW�PHWDGDWD��DQG�UHSUHVHQWV�DQ�LPSRUWDQW�LQQRYDWLRQ�LQ�WKH�DUHD�RI
,/2�VWDWLVWLFDO�GLVVHPLQDWLRQ���)HHGEDFN�RQ�WKH�VHUYLFH�SURYLGHG�E\�WKH�ZHE�VLWH�DV�ZHOO�DV�RQ�WKH
XVHV�PDGH�RI�WKH�ODERXU�VWDWLVWLFV�PDGH�DYDLODEOH�E\�WKH�,/2�LV�UHTXHVWHG�LQ�RUGHU�WR�IDFLOLWDWH
IXWXUH�LPSURYHPHQWV���5HDGHUV�DUH�WKHUHIRUH�LQYLWHG�RQ�WKH�ODVW�SDJH�RI�WKLV�DUWLFOH�WR�DQVZHU�D
IHZ�TXHVWLRQV�FRQFHUQLQJ�WKHLU�LPSUHVVLRQV�DQG�WKHLU�XVH�RI�WKH�ZHE�VLWH�DQG�UHVSRQG�E\�HPDLO�WR
ODERUVWD#LOR�RUJ��IRU�ZKLFK�ZH�DUH�YHU\�JUDWHIXO�



��&RQVWLWXWLRQ�RI�WKH�,/2��$UWLFOH��������

�$GYHUWLVHPHQW�IRU�WKH�,QWHUQDWLRQDO�/DERXU�5HYLHZ��LQ�6WXGLHV�DQG�5HSRUWV��6HULHV�1��6WDWLVWLFV��1R������5HYLVLRQ
RI�1R�������0RQWUHDO�������

�,GHP�

�7KH�FKDQJH�LQ�VSHOOLQJ�WR�RQH�ZRUG��´<HDUERRNµ�WRRN�SODFH�LQ������

XIII

3$57�,��+LVWRU\�RI�GDWD�GLVVHPLQDWLRQ

6LQFH�WKH�HDUO\�����V��DQ�LPSRUWDQW�UROH�RI�WKH�,QWHUQDWLRQDO�/DERXU�2UJDQL]DWLRQ�LQ�WKH
LQWHUQDWLRQDO� DUHQD�KDV�EHHQ� WR�PDNH�DYDLODEOH� WR� WKH�ZLGHVW�SRVVLEOH� DXGLHQFH� WKH� UHVXOWV� RI
QDWLRQDO� VWDWLVWLFDO� LQTXLULHV� LQWR� WKH� FKDUDFWHULVWLFV� RI� WKHLU� ZRUNLQJ� SRSXODWLRQV� DQG� WKHLU
FRQGLWLRQV� RI� ZRUN� DQG� OLIH�� 7KLV� ´GLVWULEXWLRQ� RI� LQIRUPDWLRQ� RQ� DOO� VXEMHFWV� UHODWLQJ� WR� WKH
LQWHUQDWLRQDO�DGMXVWPHQW�RI�FRQGLWLRQV�RI�LQGXVWULDO�OLIH�DQG�ODERXUµ���VWDUWHG��ZKHQ�SULFH�VWDWLVWLFV
DQG�XQHPSOR\PHQW�EHJDQ�WR�EH�SXEOLVKHG� LQ�WKH�,QWHUQDWLRQDO�/DERXU�5HYLHZ� LQ������XVLQJ�WKH
WHFKQLFDO�PHDQV�RI�WKH�WLPHV���,Q�WKH�\HDUV�ZKLFK�IROORZHG��WKH�5HYLHZ�VXSSOHPHQWHG�LWV�FRYHUDJH
RI� ´ODERXU� VWDWLVWLFVµ� E\� DGGLQJ� HPSOR\PHQW�� DQG� LQFUHDVLQJO\� WR� LQFOXGH� RWKHU� WRSLFV� VXFK� DV
VWDWLVWLFV� RQ� ZDJHV� DQG� KRXUV� RI� ZRUN�� DQG� LQIRUPDWLRQ� RQ� LQGXVWULDO� GLVSXWHV� DQG� FROOHFWLYH
DJUHHPHQWV���7KH�5HYLHZ�ZDV�HYHQWXDOO\�SURGXFHG�DV�D�́ PRQWKO\µ�IRU�WKH�SULFH�RI����FHQWV�SHU�LVVXH
RU�RQ�D�\HDUO\�VXEVFULSWLRQ�EDVLV���,W�FRXOG�RQO\�EH�REWDLQHG�IURP�WKH�SXEOLVKHUV�RU�IURP�GLVWULEXWLRQ
SRLQWV� LQ� &DQDGD�� 6ZLW]HUODQG�� WKH� 86$� DQG� WKH� 8.�� EXW�� DFFRUGLQJ� WR� WKH� SXEOLFDWLRQ� LWVHOI
´FRQVWLWXWH>G@�D�XQLTXH�VRXUFH�RI�LQIRUPDWLRQ��VLQFH�RQO\�WKH�2IILFH�LV�LQ�D�SRVLWLRQ�WR�VHFXUH�DOO�WKH
UHOHYDQW�GDWD�µ��

$�QH[W�VWHS�LQ�WKH�,/2·V�IXOILOPHQW�RI�LWV�PDQGDWH�WR�FDUU\�RXW�VWDWLVWLFDO�GLVVHPLQDWLRQ�ZDV
WKH�SXEOLFDWLRQ�RI�WKH�<HDU�%RRN�RI�/DERXU�6WDWLVWLFV��VWDUWLQJ�LQ�WKH�HDUO\�����V���7KH�RIILFLDO
VWDWLVWLFV� SUHVHQWHG� WKHQ� FRYHUHG� WKH� ´JDLQIXOO\� RFFXSLHG� SRSXODWLRQµ�� HPSOR\PHQW� DQG
XQHPSOR\PHQW��KRXUV�RI�ZRUN��ZDJHV��FRVW�RI�OLYLQJ�DQG�UHWDLO�SULFHV��IDPLO\�EXGJHWV��LQWHUQDWLRQDO
PLJUDWLRQ��LQGXVWULDO�DFFLGHQWV��SURGXFWLRQ�DQG�ZKROHVDOH�SULFH�LQGLFHV��DQG�H[FKDQJH�UDWHV���$OUHDG\
DW�WKDW�SHULRG��WKH�VWDWLVWLFV�´ZHUH�SUHVHQWHG�LQ�WLPH�VHULHV��LQ�D�V\VWHPDWLF�ZD\�ZLWK�D�YLHZ�WR
DVVLVWLQJ�XVHUV�LQ�WKHLU�LQWHUSUHWDWLRQ��HVSHFLDOO\�IRU�LQWHUQDWLRQDO�FRPSDULVRQVµ�����&RQWHPSRUDU\
SULQWLQJ�DQG�PDLOLQJ�PHWKRGV�HQVXUHG�GLVWULEXWLRQ�RI�WKH�DSSUR[LPDWHO\�����SOXV�SDJH�<HDU�%RRN
WR�XVHUV�DURXQG�WKH�ZRUOG��7KLV�LPSUHVVLYH�SXEOLFDWLRQ�QH[W�EHFDPH�D�WULOLQJXDO��(QJOLVK��)UHQFK�
6SDQLVK��HGLWLRQ�DQG�SUHVHQWHG�WKH�PRVW�FRPSOHWH�GDWD�REWDLQDEOH�´IRU�VRPH����FRXQWULHV�LQ�DOO
SDUWV�RI�WKH�ZRUOGµ�����,W�ZDV�WUXO\�D�PDMRU�UHIHUHQFH�ZRUN�IRU�LQWHOOHFWXDOV�RI�WKH�GD\���7RGD\�WKH
ODWHVW�HGLWLRQ�LQFOXGHV�����FRXQWULHV�DQG�WHUULWRULHV���2YHU�WKH�\HDUV��WKH�VHOHFWLRQ�RI�VXEMHFWV
FRYHUHG�E\�WKH�<HDUERRN��DV�LW�LV�QRZ�NQRZQ���FKDQJHG�IRU�D�QXPEHU�RI�UHDVRQV��VRPH�UHODWHG�IRU
H[DPSOH�WR�WKH�DOWHUHG�GLYLVLRQ�RI�ODERXU�EHWZHHQ�WKH�8QLWHG�1DWLRQV�IDPLO\�RI�DJHQFLHV��WR�FKDQJHV
LQ�WKH�ZRUOG�RI�ZRUN�DQG�RIILFLDO�VWDWLVWLFV�DQG�VRPH�LQWULQVLFDOO\�UHODWHG�WR�WKH�SK\VLFDO�UHVWULFWLRQV
RI�SDSHU�DQG�WKH�SULQWLQJ�SUHVV�

2WKHU� SXEOLFDWLRQV� RI� GDWD� MRLQHG� WKH�<HDUERRN� LQ� ODWHU� \HDUV�� WKH� %XOOHWLQ� RI� /DERXU
6WDWLVWLFV��D�TXDUWHUO\�XSGDWH�RI�WLPH�VHULHV�SUHVHQWHG�DQQXDOO\���LWV�6XSSOHPHQWV��DQG�WKH�VSHFLDO
HGLWLRQ�RI�WKH�%XOOHWLQ�SUHVHQWLQJ�WKH�2FWREHU�,QTXLU\�5HVXOWV���7KH�VWDWLVWLFDO�WDEOHV�LQ�DOO�RI�WKHP
JLYH�WLPH�VHULHV��WKH�ORQJHVW�EHLQJ�WHQ�\HDUV�LQ�WKH�<HDUERRN�VR�WKDW�WKH������HGLWLRQ�FRYHUV�WKH
\HDUV������WR��������$OO�RI�WKHVH�,/2�SURGXFWV�KDYH�EHHQ�SUHSDUHG�E\�WKH�%XUHDX�RI�6WDWLVWLFV
XVLQJ�HVWDEOLVKHG�SUDFWLFHV���7KH�%XUHDX�LV�FRPPLWWHG�WR�WKLV�UHVSRQVLELOLW\�DQG�LV�UHTXLUHG�E\�WKH
,/2�*RYHUQLQJ�%RG\�DV�SDUW�RI�LWV�PDQGDWH�WR�VHUYH�QDWLRQDO�VWDWLVWLFDO�DJHQFLHV�DQG�WR�EHQHILW



XIV

UHVHDUFKHUV�DQG�SURIHVVLRQDO�VWDWLVWLFLDQV�DQG�WKH�SXEOLF�DW�ODUJH���,W�KDV�FRQWLQXHG�WR�VHHN�WR
LPSURYH�XSRQ�WKH�GLVVHPLQDWLRQ�RI�VWDWLVWLFDO�LQIRUPDWLRQ��DSSO\LQJ�WKH�WHFKQLTXHV�RI�WKH�WLPHV�
7KXV��DV�WKH�WHFKQLFDO�PHDQV�HYROYHG�VR�KDYH�WKH�%XUHDX·V�DSSURDFK�DQG�VWUDWHJLHV�WR�LQIRUPDWLRQ
GLVVHPLQDWLRQ�

8VH�RI�UHFHQW�LQIRUPDWLRQ�WHFKQRORJ\

,Q�WKH�HDUO\�����V��QHZO\�DYDLODEOH�LQIRUPDWLRQ�WHFKQRORJ\�HQDEOHG�WKH�%XUHDX�WR�EHJLQ
GHYHORSLQJ� D�GDWDEDVH� V\VWHP�IRU� WKH� VWRUDJH� DQG�PDQDJHPHQW� RI� LWV� FROOHFWLRQ� RI� VWDWLVWLFDO
LQIRUPDWLRQ�JDWKHUHG�IURP�QDWLRQDO�VWDWLVWLFDO�DJHQFLHV���7KH�EXON�RI�WKH�GDWD�IURP������RQZDUGV
ZDV�FRPSXWHULVHG�� �7KH�GDWDEDVH�DOVR� FRQWDLQV� VWDWLVWLFV� RQ� WKH� WRWDO� DQG�HFRQRPLFDOO\� DFWLYH
SRSXODWLRQ�GHULYHG�IURP�SRSXODWLRQ�FHQVXVHV�JRLQJ�EDFN�DV�IDU�DV��������7KH�GDWDEDVH�RQ�PRQWKO\�
TXDUWHUO\��HWF��VWDWLVWLFV�SXEOLVKHG�LQ�WKH�%XOOHWLQ�VWDUW�LQ��������7KH�FRPSXWHULVDWLRQ�RI�D�YDVW
QXPEHU� RI� ILOHV� ZDV� LQLWLDOO\� DQG� SULPDULO\� WR� SUHSDUH� DQG� SURGXFH� PRUH� HDVLO\� �E\� SKRWR�
FRPSRVLWLRQ��WKH�UHJXODU�VWDWLVWLFDO�SXEOLFDWLRQV����7KH�GDWDEDVH�IDFLOLW\�FRQWULEXWHG�WR�UHGXFLQJ�WKH
WLPH�UHTXLUHG�IRU�SURFHVVLQJ�WKH�GDWD���,W�DOVR�VHUYHG�RWKHU�VLJQLILFDQW�IXQFWLRQV�LQ�WKH�%XUHDX�
VXFK�DV� LWV� DQDO\WLFDO�ZRUN�� DQG� OHQW� LWVHOI� WR�D� VZLIWHU�DQG�PRUH�SHUVRQDOL]HG�VDWLVIDFWLRQ�RI
H[WHUQDO�UHTXHVWV�IRU�VWDWLVWLFV���$V�WKH�IDFLOLWLHV�ZHUH�EXLOW�XS�DQG�EHFDPH�EHWWHU�NQRZQ��UHTXHVWV
IURP�XVHUV� DQG� WKHLU� UHTXLUHPHQWV� LQFUHDVHG� LQ� QXPEHU� DQG� LQWHQVLW\��ZKLFK� OHG� WR� D� IXUWKHU
HYROXWLRQ�RI�WKH�%XUHDX·V�DFWLYLWLHV�DV�LW�VWULYHG�WR�PHHW�WKH�KLJKHU�GHPDQGV�

3$57�,,��,QIRUPDWLRQ�DYDLODEOH�LQ�WKH�%XUHDX

/$%2567$�DQG�XVHUV�RI�ODERXU�VWDWLVWLFV

´/$%2567$µ��LV�WKH�DFURQ\P�ZKLFK�GHVLJQDWHV�WKH�ZKROH�VHW�RI�,/2�VWDWLVWLFDO�GDWDEDVHV
FRYHULQJ� DOO� VXEMHFWV� IRU� ZKLFK� WKH� ,/2� LV� WKH� FXVWRGLDQ� ZLWKLQ� WKH� 8QLWHG� 1DWLRQV� V\VWHP�
/$%2567$�LV�PDQDJHG�DQG�RSHUDWHG�E\�WKH�%XUHDX�RI�6WDWLVWLFV���7KH�FRQWHQWV�RI�WKHVH�GDWDEDVHV
KDYH� WKHLU� RULJLQ� LQ� WKH� FRPPLWPHQW� RI� WKH� FRXQWULHV� ZKLFK� DUH� WKH� PHPEHU� 6WDWHV� RI� WKH
,QWHUQDWLRQDO�/DERXU�2UJDQL]DWLRQ���%\�DGKHULQJ�WR�WKH�RUJDQL]DWLRQ�DQG�UDWLI\LQJ�WKH�,/2�&RUH
&RQYHQWLRQV�� � &RQYHQWLRQ� ���� RQ� /DERXU� 6WDWLVWLFV�� RU� WKH� HDUOLHU� &RQYHQWLRQ� ��� FRQFHUQLQJ
6WDWLVWLFV�RI�:DJHV�DQG�+RXUV�RI�:RUN��WKH\�WKHUHE\�DJUHH�WR�FRPSO\�WR�UHSRUWLQJ�RQ�UHOHYDQW
LQIRUPDWLRQ�WR�WKH�,/2��DQG�LQ�WKLV�FDVH�WR�WKH�%XUHDX��RQ�WKH�VWDWLVWLFV�WKH\�FROOHFW����7KLV�UHIOHFWV
D�FRPPLWPHQW�WR�VKDULQJ�LQIRUPDWLRQ�LQ�DOO�GRPDLQV���RQH�RI�ZKLFK�RQO\�LV�VWDWLVWLFV�DQG�FRQVWLWXWHV
D�IXQGDPHQWDO�VWUHQJWK�RI�WKH�,/2���2WKHU�QRQ�PHPEHU�FRXQWULHV�DQG�WHUULWRULHV�DOVR�FRRSHUDWH
LQ�VXSSO\LQJ�WKHLU�QDWLRQDO�VWDWLVWLFV�WR�WKH�,/2�E\�UHTXHVW��UHIOHFWLQJ�WKHLU�UHFRJQLWLRQ�RI�WKH
LPSRUWDQFH�RI�WKH�,/2�DQG�/$%2567$�DV�D��YHKLFOH�IRU�LQWHUQDWLRQDO�GLVVHPLQDWLRQ�RI�WKHLU�RIILFLDO
VWDWLVWLFV�

/$%2567$�FRPSULVHV�QLQH�PDMRU�LQGLYLGXDO�GDWDEDVHV�FRYHULQJ�����WRWDO�DQG�HFRQRPLFDOO\
DFWLYH�SRSXODWLRQ�����HPSOR\PHQW�����XQHPSOR\PHQW�����ZDJHV�����KRXUV�RI�ZRUN�����ODERXU�FRVW����
FRQVXPHU�SULFH�LQGLFHV�����RFFXSDWLRQDO�LQMXULHV��DQG����VWULNHV�DQG�ORFNRXWV���&XVWRP�PDGH�H[WUDFWV
RI�DQ\�SDUW�RI�/$%2567$�LQ�SULQWHG�RU�PDFKLQH�UHDGDEOH�IRUP�KDYH�EHHQ�PDGH�DYDLODEOH�WR�WKH
SXEOLF�IRU�PDQ\�\HDUV���0RVW�UHTXHVWV�DUH�IRU�ORQJ�WLPH�VHULHV�IRU�RQH�RU�VHYHUDO�FRXQWULHV�DQG
RIWHQ�IRU�PRUH�WKDQ�RQH�VXEMHFW���5HFHQWO\��WKH�%XUHDX·V�RZQ�EDVLF�VWDWLVWLFV�RQ�WKH�W\SH�DQG�RULJLQ
RI�VXFK�GDWD�UHTXHVWV�DQG�KRZ�WKH\�DUH�UHVSRQGHG�WR�VKRZ�WKDW�XVHUV�DUH�LQWHUHVWHG�LQ�DOO�WRSLFV
DQG�DOO�DUHDV�RI�WKH�ZRUOG���%UHDNGRZQV�RI�WKH�GLIIHUHQW�VXEMHFWV�E\�LQGXVWU\���RFFXSDWLRQ�DQG�RU
VH[�DUH�PRVW�IUHTXHQWO\�UHTXLUHG���0DQ\�XVHUV�ZDQW�LQIRUPDWLRQ�LQ�WKH�IRUP�RI�UDWHV�UDWKHU�WKDQ



XV

0LOHVWRQHV
LQ�

,/2�/DERXU�6WDWLVWLFV�'LVVHPLQDWLRQ

����� ,QWHUQDWLRQDO�/DERXU�5HYLHZ�
SXEOLVKHV�VWDWLVWLFV

�������VW<HDU�%RRN�RI�/DERXU�6WDWLVWLFV
������7HFKQLFDO�*XLGH�VHULHV�DSSHDUV
�������/$%2567$�GDWDEDVH�GHYHORSHG
�������/$%2567$�RQ�WKH�:HE�DYDLODEOH�RQ

,QWHUQHW

DV�DEVROXWH�QXPEHUV�RU�OHYHOV���8QIRUWXQDWHO\��VRPH�IUHTXHQWO\�UHFXUULQJ�UHTXHVWV�FDQQRW�HDVLO\�EH
DQVZHUHG�EDVHG�RQ�WKH�RIILFLDO�QDWLRQDO�VWDWLVWLFV�LQ�/$%2567$��VXFK�DV��ZRUOGZLGH�DJJUHJDWHV
�´:KDW�LV�WKH�ZRUOG�ZLGH�XQHPSOR\PHQW�UDWH�"µ��RU�UHTXHVWV�IRU�FRPELQHG�UHVXOWV�VXFK�DV�WKH�VKDUH
RI�ZDJHV� LQ�WRWDO�SURGXFWLRQ�FRVWV�� �2WKHU�TXHULHV�GLIILFXOW�WR�DQVZHU�WDNH�WKH�VKDSH�RI�YHU\
GHWDLOHG� GLVDJJUHJDWHV� �´QXPEHU� RI
HPSOR\HG� GHQWLVWVµ��� DQG� IRU� VWDWLVWLFV
ZKLFK� GR� QRW� IRUP� D� SDUW� RI� WKH� FRUH
ODERXU� VWDWLVWLFV� WRSLFV� FRYHUHG� LQ� WKH
%XUHDX� �ODERXU� WXUQRYHU� UDWHV�� MRE
IOH[LELOLW\��WUDLQLQJ�VWDWLVWLFV��HWF���DQG�RU
EHFDXVH� IHZ� FRXQWULHV� SURGXFH� VXFK
VWDWLVWLFV�� � 6RPH� UHTXHVWV� FDQ� EH
UHGLUHFWHG�WR�RWKHU�VRXUFHV�VXFK�DV�WKH
8QLWHG� 1DWLRQV� RU� RWKHU� LQWHUQDWLRQDO
RUJDQL]DWLRQV� RU� WR� QDWLRQDO� VWDWLVWLFDO
RIILFHV� WKHPVHOYHV�� � 6RPHWLPHV� ZH� FDQ
RIIHU�QR�VROXWLRQ�RU�RQO\�DSSUR[LPDWLRQV�
D� UHTXHVW� IRU� ´QXPEHU� RI� EOXH� FROODU
ZRUNHUVµ�PD\�EH�DQVZHUHG�E\�VXJJHVWLQJ
WKH� XVH� RI� FRPELQHG� VXE�JURXSV� RI� WKH
,QWHUQDWLRQDO�6WDQGDUG�&ODVVLILFDWLRQ�RI
2FFXSDWLRQV���7KH�%XUHDX·V�XVHU�UHTXHVW�VWDWLVWLFV�DUH��KRZHYHU��LQVXIILFLHQW�WR�WHOO�XV�HQRXJK�DERXW
FXVWRPHUV·� �FKDQJLQJ��QHHGV�ZKLFK��DJDLQ�� LV�ZK\�UHDGHUV�RI�WKLV�DUWLFOH�DUH� LQYLWHG�WR�SURYLGH
DQVZHUV�DQG�FRPPHQWV�WR�WKH�TXHVWLRQV�RQ�WKH�ODVW�SDJH�

7KH�ODERXU�VWDWLVWLFV�ZH�FDQ�VXSSO\�IURP�/$%2567$�DOORZ�XVHUV�WR�SHUIRUP�YDULRXV�W\SHV
RI�DQDO\VLV�RYHU�WLPH�DV�ZHOO�DV�EHWZHHQ�FRXQWULHV�DQG�UHJLRQV���$OO�RI�WKH�WRSLFV�DUH�LPSRUWDQW�ZKHQ
GHSLFWLQJ�RU�TXDQWLWDWLYHO\�VWXG\LQJ�WKH�ZRUOG�RI�ZRUN����$SDUW�IURP�WKH�LQIRUPDWLRQ�WKH\�EULQJ��WKH
UHVXOWV�RI�WKH�UHVHDUFK�SHUIRUPHG�DOVR�FRQWULEXWH�WR�HQKDQFLQJ�WKH�YLVLELOLW\�RI�LQGLYLGXDO�FRXQWULHV
ZKLFK�PLJKW�QRW�RWKHUZLVH�UHFHLYH�DV�ZLGH�D�UHYLHZ���2WKHU�WKDQ�UHTXHVWV�IRU�VWDWLVWLFV��QXPHURXV
PHWKRGRORJLFDO�DQG�FRQFHSW�UHODWHG�TXHULHV�DUH�DOVR�UHFHLYHG��7KHVH�DUH�SUHGRPLQDQWO\�FRQFHUQHG
ZLWK�TXHVWLRQV�RI�GHILQLWLRQV�DQG�LVVXHV�RI�VFRSH�DQG�FRYHUDJH��RU�LQTXLULHV�DERXW�,/2�UHFRPPHQGHG
SURFHGXUHV��FDOFXODWLRQV��HWF���0RVW�RI�WKLV�W\SH�RI�LQIRUPDWLRQ�PD\�EH�JURXSHG�LQWR�ZKDW�LV�QRZ
UHIHUUHG�WR�DV�PHWDGDWD��WKH�LQIRUPDWLRQ�VXUURXQGLQJ�WKH�GDWD�

0HWDGDWD

0HWDGDWD� DUH� DQ\� VHW� RI�PHWKRGRORJLFDO� LQIRUPDWLRQ�ZKLFK�GHVFULEHV� DQG� H[SODLQV� WKH
VWDWLVWLFV� WR� ZKLFK� WKH\� UHODWH�� � 7KH� ,/2� KDV� UHJXODUO\� XQGHUWDNHQ�� LQ� DGGLWLRQ� WR� SXEOLVKLQJ
VWDWLVWLFDO� WDEOHV�� WR� SURYLGH� XVHUV� ZLWK� GHWDLOHG� IRRWQRWHV� WR� WDEOHV� DV� ZHOO� DV� VRPH� EDVLF
PHWKRGRORJLFDO�H[SODQDWLRQV�RI�WKH�VWDWLVWLFV�WKHPVHOYHV���,Q�WKH�SDVW��WKH�ODWWHU�WRRN�WKH�IRUP�RI
LQWURGXFWRU\�WH[WV�DQG�ODWHU�D�VHULHV�RI�7HFKQLFDO�*XLGHV�ZKLFK�VWDUWHG�LQ������DQG�FRQWLQXHG�XS
WR��������$IWHU�WKDW�\HDU��WKH�%XUHDX�EHJDQ�GLVVHPLQDWLQJ�LQIRUPDWLRQ�LQ�D�FRPSUHKHQVLYH�VHULHV�
QRZ�HQWLWOHG�6RXUFHV�DQG�0HWKRGV��/DERXU�6WDWLVWLFV��VHH�ER[�EHORZ��

$�QRYHOW\�RI�WKH�VHULHV� LV� LWV�RUJDQLVDWLRQ�E\�W\SH�RI�GDWD�VRXUFH��UDWKHU�WKDQ�E\�WKH
VXEMHFWV�SUHVHQWHG� LQ�WKH�<HDUERRN��DV� LQ�WKH�SDVW�� �,QIRUPDWLRQ� LV�REWDLQHG� �WKURXJK�VSHFLDO
TXHVWLRQQDLUHV�GLUHFWO\�IURP�FRXQWULHV�DQG�RU�IURP�QDWLRQDO�SXEOLFDWLRQV���7KHUH�DUH�FXUUHQWO\�WHQ
VHSDUDWH�YROXPHV�ZLWK�YDULRXV�HGLWLRQV���(DFK�YROXPH�JLYHV�VWDQGDUG��VWUXFWXUHG�GHVFULSWLRQV�IRU



�,QWHUQDWLRQDO� 6WDQGDUG� ,QGXVWULDO� &ODVVLILFDWLRQ� RI� DOO� (FRQRPLF� $FWLYLWLHV� �,6,&��� ,QWHUQDWLRQDO� 6WDQGDUG
&ODVVLILFDWLRQ� RI� 2FFXSDWLRQV� �,6&2��� ,QWHUQDWLRQDO� 6WDQGDUG� &ODVVLILFDWLRQ� RI� (GXFDWLRQ� �,6&('��� ,QWHUQDWLRQDO
&ODVVLILFDWLRQ�E\�6WDWXV�LQ�(PSOR\PHQW��,&6(��

XVI

6RXUFHV�DQG�0HWKRGV��/DERXU�6WDWLVWLFV
9RO�����&RQVXPHU�SULFH�LQGLFHV
9RO�����(VWDEOLVKPHQW�VXUYH\V
9RO�����+RXVHKROG�VXUYH\V
9RO�����$GPLQLVWUDWLYH�UHFRUGV
9RO�����3RSXODWLRQ�FHQVXVHV
9RO��� +RXVHKROG�LQFRPH���H[SHQGLWXUH�VXUYH\V
9RO�����6WULNHV�DQG�ORFNRXWV
9RO�����2FFXSDWLRQDO�LQMXULHV
9RO�����7UDQVLWLRQ�FRXQWULHV
9RO���� (VWLPDWHV�DQG�SURMHFWLRQV�RI�WKH

HFRQRPLFDOO\�DFWLYH�SRSXODWLRQ����������

GDWD�VRXUFHV�LQ�WKH�FRXQWULHV�ZKLFK�SURYLGH�WKH�VWDWLVWLFV�SXEOLVKHG�LQ�WKH�<HDUERRN���9ROXPH���LV
D�´RQH�RI�D�NLQGµ�HGLWLRQ�FRYHULQJ�DOO�WKH�DUHDV�RI�ODERXU�VWDWLVWLFV�IRU�FRXQWULHV�LQ�WUDQVLWLRQ�WR
WDNH�LQWR�DFFRXQW�WKH�PDMRU�FKDQJHV�DIIHFWLQJ��ODERXU�VWDWLVWLFV�LQ�WKHLU�HPHUJLQJ�ODERXU�PDUNHWV�
7KH� WH[WV� RI� WKH�PHWKRGRORJLFDO� GHVFULSWLRQV� UHSUHVHQW� WKH� ELJJHVW� SRUWLRQ� RI� VWRUHG�PHWD�
LQIRUPDWLRQ�UHODWHG�WR�WKH�GDWD�

,Q� DGGLWLRQ� WR� WKHVH
SUHVHQWDWLRQV�RI�QDWLRQDO�VRXUFHV�DQG
PHWKRGV��RWKHU�PHWDGDWD�DYDLODEOH�LQ
WKH� %XUHDX� DUH� � WKH� XQGHUO\LQJ
FRQFHSWV�DQG�GHILQLWLRQV�IRU�VXEMHFWV
HVWDEOLVKHG� E\� UHVROXWLRQV� RI� WKH
,QWHUQDWLRQDO�&RQIHUHQFHV�RI�/DERXU
6WDWLVWLFLDQV��DV�ZHOO�DV�DEEUHYLDWHG
YHUVLRQV� RI� WKH� LQWHUQDWLRQDO
VWDQGDUG� FODVVLILFDWLRQV� XVHG� WR
SUHVHQW� GLVDJJUHJDWHG� GDWD� �,6,&�
,6&2�� ,6&('�� ,&6(� ���� � 7RJHWKHU
ZLWK� WKH� QRWHV� DQG� WKH� IRRWQRWHV
DVVRFLDWHG�ZLWK�WKH�GDWD�WDEOHV��WKHVH�PHWDGDWD�DUH�HVVHQWLDO�IRU�WKH�SURSHU�XQGHUVWDQGLQJ�DQG
DQDO\VLV�RI�WKH�VWDWLVWLFV��WKHLU�VFRSH��FRYHUDJH�DQG�FRPSDUDELOLW\�

$GYDQWDJHV�'LVDGYDQWDJHV�DVVRFLDWHG�ZLWK�WKH�XVH�RI�WKH�WHFKQRORJ\

7KH�ODWHVW�FDSDFLWLHV�IRU�GDWD�GLVVHPLQDWLRQ�KDYH�UHVXOWHG�LQ�KHLJKWHQHG�XVHU�DZDUHQHVV
RI�WKH�,/2�LWVHOI�DQG�LWV�UROH�LQ�WKH�GHYHORSPHQW�RI�QHZ�DQG�LPSURYHG�ODERXU�VWDWLVWLFV���%HFDXVH
WKH�%XUHDX�DFFRPSDQLHV�LWV�GLVVHPLQDWLRQ�ZLWK�WKH�QDWXUDO�ZDUQLQJV�DQG�H[SODQDWLRQV�FRQFHUQLQJ�WKH
GDWD�DQG�WKHLU�OLPLWDWLRQV��LQWHUHVW�LQ�WKH�XQGHUO\LQJ�VRXUFHV�DQG�UHODWHG�LQWHUQDWLRQDO�VWDWLVWLFDO
VWDQGDUGV�DQG�JXLGHOLQHV�LV�JHQHUDWHG���+RZHYHU��WKH�LQFUHDVH�LQ�WKH�YROXPH�RI�UHTXHVWV�DQG�WKH
VXEVHTXHQW� HOHFWURQLF� GLVWULEXWLRQ� UHTXLUHV� WLPH� DQG� SHUVRQQHO� WR� VDWLVI\� LW�� � 6RPH� RI� WKH
DGYDQWDJHV�JDLQHG�E\�WKH�UDSLGLW\�RI�FRPSXWHULVDWLRQ�DOVR�FUHDWHG�QHZ�UHTXLUHPHQWV�IRU�WKH�%XUHDX
LQ�RUGHU�WR�EHVW�VHUYH�WKH�LQWHUHVW�EHLQJ�JHQHUDWHG�

3$57�,,,��7KH�,/2�VWDWLVWLFDO�,QWHUQHW�DSSOLFDWLRQ

'LVVHPLQDWLRQ�WKURXJK�,QWHUQHW

,Q�WKH�ODVW�WHQ�\HDUV��VHYHUDO�IDFWRUV�KDYH�HQWHUHG�LQWR�WKH�%XUHDX·V�FRQVLGHUDWLRQ�RI�LWV
UROH�DV�GLVVHPLQDWRU�RI�LQWHUQDWLRQDO�ODERXU�VWDWLVWLFV���2QH�IDFWRU�ZDV�WKH�UHJXODU�LQFUHDVH�LQ�XVHU
UHTXHVWV�IRU�HOHFWURQLF�ILOHV�FRQWDLQLQJ�H[WUDFWV�IURP�/$%2567$��FRPLQJ�IURP�D�PXFK�ZLGHU�DUUD\
RI�XVHUV���7KLV�ODUJHU�DXGLHQFH�ZRXOG�FRQFHLYDEO\�UHTXLUH�PRUH�JXLGDQFH�DQG�LQIRUPDWLRQ�FRQFHUQLQJ
WKH�XVH�DQG�LQWHUSUHWDWLRQ�RI�WKH�VWDWLVWLFV�EHLQJ�SURYLGHG�WKDQ�WKH�WUDGLWLRQDOO\�FRQFHUQHG�H[SHUWV
DQG�H[SHULHQFHG�VWDWLVWLFLDQV�ZH�GHDOW�ZLWK�SULPDULO\�LQ�WKH�SDVW���7KH�LQFUHDVHG�EXUGHQ�RQ�WKH
%XUHDX·V�VWDII��UHVRXUFHV�DQG�IXQFWLRQLQJ�ZDV�DQRWKHU�IDFWRU���7KH�RYHUULGLQJ�FRQVLGHUDWLRQ�ZDV�WKH



XVII

DGYHQW�RI�QHZ�WHFKQRORJLHV�VXFK�DV�&'�520V�DQG�WKH�,QWHUQHW�ZKLFK�RSHQHG�XS�HQRUPRXV�SRWHQWLDO
IRU�LQQRYDWLRQ���7KXV��ZKLOH�PDLQWDLQLQJ�LWV�SULPDU\�SURJUDPPH�RI�SULQWHG�SXEOLFDWLRQV��QHFHVVDU\
WR�PDQ\�XVHUV�LQ�WKH�ZRUOG�ZKR�VWLOO�PD\�QRW�KDYH�HDV\�DFFHVV�WR�HOHFWURQLF�PHGLD���DV�ZHOO�DV�LWV
HOHFWURQLF� GDWD� GLVWULEXWLRQ� VHUYLFH�� WKH� %XUHDX� RI� 6WDWLVWLFV� EHJDQ� WR� GHYHORS� DQ� ,QWHUQHW
DSSOLFDWLRQ�DVVRFLDWHG�ZLWK�LWV�GDWD�EDVHV����7KH�DLP�ZDV�WR�JLYH�DFFHVV�WR�DV�PXFK�RI�WKH�DYDLODEOH
VWDWLVWLFV�DV�SRVVLEOH�WR�XVHUV�RI�WKH�:RUOG�:LGH�:HE���:H�EDSWLVHG�LW��/$%2567$�RQ�WKH�:HE�

7KH�:HE�DSSOLFDWLRQ

7KH�DSSOLFDWLRQ�ZDV�GHVLJQHG�GXULQJ�WKH�VXPPHU�RI������ZLWKLQ�WKH�IUDPHZRUN�RI�DQ�,/2
LQWHUGHSDUWPHQWDO�SURMHFW�FDOOHG�´,/2�)ODJVKLS�'DWDEDVHVµ���7KH�SXUSRVH�RI�WKLV�SURMHFW�ZDV�WR
IDFLOLWDWH� WKH� DYDLODELOLW\� RI� DQG� LPSURYH� DFFHVV� WR� DOO� W\SHV� RI� ,/2� LQIRUPDWLRQ�� WKURXJK� RQH
FRPPRQ�,QWHUQHW�HQWU\�SRLQW�� �7KH�%XUHDX�FKRVH�WR�GHYHORS�LWV�DSSOLFDWLRQ�XVLQJ�WKH�FRPSXWHU
VRIWZDUH�6$6��6WDWLVWLFDO�$QDO\VLV�6\VWHP���2ULJLQDOO\�D�VWDWLVWLFDO�SDFNDJH��ZKLFK�ZDV�XVHG�LQ�WKH
%XUHDX� WR� GHYHORS� LWV� GDWD� EDVH� V\VWHPV� DQG� WR� SHUIRUP� VWDWLVWLFDO� GDWD� DQDO\VLV�� 6$6� KDV
WUDQVIRUPHG�LWVHOI�RYHU�WKH�SDVW�GHFDGH�LQWR�D�IRXUWK�JHQHUDWLRQ�FRPSXWHU�ODQJXDJH�FRPSULVLQJ�D
VSHFLILF�PRGXOH�IRU�,QWHUQHW�GHYHORSPHQW�ZRUN���2XU�DSSOLFDWLRQ�WDNHV�DGYDQWDJH�RI�WKH�SDUWLFXODU
SRVVLELOLWLHV�RI�WKH�XVHU·V��,QWHUQHW�QDYLJDWRU�DQG�DOORZV�IRU�WKH�LQFRUSRUDWLRQ�RI�QXPHURXV�´K\SHU
OLQNVµ� LQ�RUGHU�WR�RIIHU�D�JUHDW�TXDQWLW\�RI�PHWDGDWD�ZLWK�WKH�GDWD�WKHPVHOYHV�� � ,Q� WKLV�ZD\�
/$%2567$�RQ�WKH�:HE�LV�D�G\QDPLF�DSSOLFDWLRQ�ZKLFK�FRPELQHV�LQ�HOHFWURQLF�IRUP�WKH�PXOWLWXGH
RI�VWDWLVWLFDO�GDWD�DQG�PHWDGDWD�SUHYLRXVO\�FRQWDLQHG�LQ�VHYHUDO�IXOO�VHULHV�RI�SULQWHG�SXEOLFDWLRQV�
QDPHO\� WKH�<HDUERRN�� WKH�%XOOHWLQ�� 6RXUFHV� DQG�0HWKRGV�� HWF�� PHQWLRQHG� DERYH�� � 7KH� %XUHDX
SUHVHQWHG�LWV�DSSOLFDWLRQ�WR�WKH�SXEOLF�IRU�WKH�ILUVW�WLPH�LQ�2FWREHU������RQ�WKH�RFFDVLRQ�RI�WKH
��WK�,QWHUQDWLRQDO�&RQIHUHQFH�RI�/DERXU�6WDWLVWLFLDQV���

$URXQG��������WLPH�VHULHV�RQ�WKH�PDLQ�WRSLFV�RI�ODERXU�VWDWLVWLFV�DUH�DFFHVVLEOH�WR�SXEOLF
XVHUV�RI�,QWHUQHW���7KH�PDLQ�IHDWXUHV�RI�WKH�DSSOLFDWLRQ�DUH�WKDW�LW�DOORZV�XVHUV�WR�VHOHFW��YLHZ�
SULQW�DQG�GRZQORDG�GDWD�DV�ZHOO�DV�WKH�UHOHYDQW�PHWDGDWD���7KH�FRPELQHG�VWDWLVWLFDO�DQG�PHWDGDWD
HQKDQFHPHQW�HQDEOHV�XVHUV�WR�EHWWHU�XQGHUVWDQG�WKH�VWDWLVWLFV�DQG�KRZ�WKH\�FDQ�EH�XVHG�IRU�WKHLU
QHHGV���7KH�ZHOFRPH�VFUHHQ��VKRZQ�RQ�WKH�IURQW�SDJH�RI�WKLV�DUWLFOH��RSHQV�WKH�DSSOLFDWLRQ�DQG
DOORZV�XVHUV�WR���L��GLVSOD\�WKH�́ RQ�OLQH�KHOSµ�VFUHHQ��EHORZ��ZKLFK�FRQWDLQV�WKH�LQIRUPDWLRQ�UHTXLUHG
WR�VHOHFW��YLHZ�DQG�GRZQORDG�GDWD���LL��SULQW�WKH�KHOS�FRQWHQWV�RU��LI�XVHUV�VR�ZLVK���LLL��PLQLPL]H�WKH
´KHOSµ�� LQ�WKH�WRROEDU�ZKLFK�FDQ�EH�LQYRNHG�DV�QHHGHG�GXULQJ�XVH�RI�WKH�DSSOLFDWLRQ�� �)URP�WKH
ZHOFRPH�VFUHHQ�ZH�FRQWLQXH�WR�WKH��´VHOHFWLRQµ�VFUHHQ��ZKLFK�LV�WKH�KHDUW�RI�WKH�V\VWHP�



XVIII

$FFHVVLQJ�WKH�GDWD�

7KH�SUHYDLOLQJ�LGHD�GXULQJ�WKH�GHYHORSPHQW�DQG�GHVLJQ�RI�WKH�DSSOLFDWLRQ�ZDV�WR�PDNH�WKH
GDWD�DFFHVVLEOH�WR�XVHUV�DV�VLPSO\�DV�SRVVLEOH��ZLWK�WKH�OHDVW�DPRXQW�RI�QDYLJDWLRQ�RU��LQ�RWKHU
ZRUGV��D�PLQLPXP�QXPEHU�RI�PRXVH�´FOLFNVµ�WR�DYRLG�IUXVWUDWLRQ�GXH�WR�WRR�PDQ\�PDQLSXODWLRQV
EHIRUH�\RX�DUH�DFWXDOO\�DEOH�WR�REWDLQ�WKH�GHVLUHG�LQIRUPDWLRQ���'LUHFWO\�IROORZLQJ�WKH�´ZHOFRPHµ
VFUHHQ��WKHUHIRUH��XVHUV�DUH�WDNHQ�WR�WKH�´VHOHFWLRQµ�VFUHHQ��EHORZ��

7KH�VHOHFWLRQ�VFUHHQ�FRQVLVWV�RI�WKUHH�GLIIHUHQW�SDUWV�RU�IUDPHV���7KH�WRS�IUDPH�HQDEOHV
WKH�XVHU�WR�LQYRNH�WKH�´KHOSµ�IDFLOLW\�DW�DQ\�WLPH���,Q�WKH�OHIW�KDQG�IUDPH��XVHUV�FDQ�VSHFLI\�WKH
WKUHH�FULWHULD��FRXQWU\��\HDU��VXEMHFW��QHHGHG�WR�SURFHVV�D�GDWD�UHTXHVW���7KH�ULJKW�KDQG�IUDPH
DOORZV�XVHUV�WR�´YLHZµ�RU�´GRZQORDGµ�GDWD��DFFRUGLQJ�WR�WKHLU�VHOHFWLRQ���6RPH�����FRXQWULHV�DQG
WHUULWRULHV�DUH�OLVWHG�LQ�DOSKDEHWLFDO�RUGHU�E\�FRQWLQHQW���%\�FOLFNLQJ�LQ�WKH�VHOHFWLRQ�ZLQGRZ�DQG
W\SLQJ�D�OHWWHU��WKH�V\VWHP�LV�DXWRPDWLFDOO\�SRVLWLRQHG�DW�WKH�ILUVW�OLVWHG�FRXQWU\�VWDUWLQJ�ZLWK�WKH
OHWWHU�W\SHG��IRU�H[DPSOH��1��JRHV�WR�1DPLELD����7KH�SRVVLELOLW\�H[LVWV�WR�VHOHFW�PRUH�WKDQ�RQH
FRXQWU\�DW�D�WLPH���6HYHUDO�FRXQWULHV�LQ�D�URZ�PD\�EH�VHOHFWHG��FRQWLJXRXV�FRXQWULHV� ��6KLIW�&OLFN��
)RU�D�QRQ�FRQWLJXRXV�VHOHFWLRQ�RI�PRUH�WKDQ�RQH�FRXQWU\��XVH��&WUO�&OLFN����6WDUW�DQG�HQG�\HDUV�PD\
EH�VSHFLILHG�RU�WKH�GHIDXOW�VHOHFWLRQ�JLYHV�WKH����ODWHVW�\HDUV���)ROORZLQJ�VHOHFWLRQ��WKH�SHQGLQJ�RU
ZDLWLQJ�PHVVDJH�LV�UHSODFHG�ZLWK�WKH�FRQILUPHG�VHOHFWLRQ�DV�VXEPLWWHG�WR�WKH�:HE�VHUYHU���7KH
WZR�FROXPQ�WDEOH�ZKLFK�WKHQ�DSSHDUV�LV�HLWKHU�IRU�´RQ�VFUHHQ�YLHZLQJµ�E\�XVHUV�RU�WR�GRZQORDG�WR
WKHLU�RZQ�FRPSXWHU��WKH�FOLHQW��



XIX

9LHZLQJ�WKH�GDWD

7R�´YLHZµ�RU�GLVSOD\�WKH�GDWD�VHOHFWHG�E\�WKH�XVHU��WKH�DSSOLFDWLRQ�RSHQV�XS�WKH�´GLVSOD\µ
VFUHHQ� �EHORZ�� ZKHUH� WKH� GDWD� DUH� SUHVHQWHG�� RQH� WDEOH� SHU� FRXQWU\�� � :LWKLQ� PXOWL�FRXQWU\
VHOHFWLRQV��HDFK�QHZ�FRXQWU\�LV�LQGLFDWHG�E\�D�FKDQJH�RI�FRORXU���1RWLFH�WKH�WDEOH�LV�PXOWL�FRORXUHG
ZKHUH� WKH� EOXH� WLWOHV� LQGLFDWH� WKH� K\SHU�OLQNV� DYDLODEOH�� ZKLFK� ZKHQ� FOLFNHG� WDNH� XVHUV� WR
GLIIHUHQW�VHOHFWLRQV�RI�PHWD�LQIRUPDWLRQ����3XUSOH�FRORXUHG�FHOOV�VLJQDO�D�EUHDN�LQ�VHULHV�

7R�´UHDGµ�WKH�WDEOH���SURFHHG�IURP�WKH�WRS�WR�WKH�ERWWRP�RI�WKH�VFUHHQ�E\�FOLFNLQJ�RQ�WKH
UHOHYDQW�K\SHU�OLQNV�DV�IROORZV��

�� 7RWDO�HPSOR\PHQW��E\�HFRQRPLF�DFWLYLW\�LV�WKH�VXEMHFW�RI�WKH�WDEOH�DQG�OLQNV�WR�WKH
HPSOR\PHQW� FRQFHSW� IURP� WKH� ,QWHUQDWLRQDO� &RQIHUHQFH� RI� /DERXU� 6WDWLVWLFLDQV·
UHVROXWLRQ�RQ�HPSOR\PHQW��HWF��

�� �%�LV�WKH�WDEOH�QXPEHU�DQG�OLQNV�WR�VSHFLILF�H[SODQDWLRQV�DVVRFLDWHG�ZLWK�WKH�WDEOH�
�� 6RXUFH� �%$�� /DERXU� IRUFH� VXUYH\� OLQNV� WR� WKH� FRXQWU\·V� /DERXU� )RUFH� 6XUYH\

PHWKRGRORJLFDO�GHVFULSWLRQ�IURP�6RXUFHV�DQG�0HWKRGV���WKH�SXUSRVH�RI�WKH�WZR�OHWWHU
VRXUFH�FRGH��%$��LV�WR�SURYLGH�XVHUV�ZLWK�D�UDSLG�FRPSDULVRQ�FULWHULRQ�

�� ,6,&�5HY���OLQNV�WR�WKH�WH[W�RI�WKH�UHOHYDQW�,QWHUQDWLRQDO�6WDQGDUG�&ODVVLILFDWLRQ��DW
WKH� OHYHO� RI� GHWDLO� SUHVHQWHG�� �'DWD�GLVSOD\HG� DFFRUGLQJ� WR� XSGDWHG� YHUVLRQV� RI� D
FODVVLILFDWLRQ�DUH�VKRZQ��RQH�IROORZLQJ�WKH�RWKHU���7KLV�H[DPSOH�LV�WKH�5HY���YHUVLRQ�RI
WKH�LQGXVWU\�FODVVLILFDWLRQ�

�� 1RWH�&DOO�6XSHUVFULSWV����������HWF��UHIHU�WR�H[SODQDWLRQV�DW�WKH�HQG�RI�HDFK�FRXQWU\
WDEOH��QRW�VKRZQ�KHUH��



XX

�� 7KH�SXUSOH�FHOOV�LQ�WKH�\HDU������LQGLFDWH�D�EUHDN�LQ�WKH�WLPH�VHULHV�DV�FRPSDUHG�WR
GDWD�IRU�HDUOLHU�\HDUV���WKH�WH[W�RI�QRWH���DW�WKH�HQG�RI�WKH�WDEOH�H[SODLQV�WKH�EUHDN�

$ORQJ�ZLWK�WKH�FRXQWU\�DQG�VRXUFH�VSHFLILF�LQIRUPDWLRQ�DVVRFLDWHG�ZLWK�D�WDEOH��XVHUV
FDQ�DW�DQ\�WLPH�DOVR�EURZVH�WKH�UHVW�RI�WKH�PHWDGDWD��FRQFHSWV��GHILQLWLRQV��FODVVLILFDWLRQV�
PHWKRGRORJLFDO� GHVFULSWLRQV�� DVVRFLDWHG� ZLWK� DQ\� RI� WKH� VWDWLVWLFV� FRQWDLQHG� LQ� WKH�:HE
DSSOLFDWLRQ���8SGDWLQJ�RI�WKH�VWDWLVWLFV�LQ�WKH�DSSOLFDWLRQ�LV�GRQH�DQQXDOO\�DW�WKH�VDPH�WLPH�DV
WKH�GLVWULEXWLRQ�RI�WKH�ODWHVW�<HDUERRN�HGLWLRQ��

'RZQORDGLQJ�WKH�GDWD

2QFH�RQH�RU�PRUH�WDEOHV�KDYH�EHHQ�VHOHFWHG�DQG�WKH�UHTXHVW�KDV�EHHQ�VXEPLWWHG��D
GLDORJ�ER[�DSSHDUV���8VHUV�PXVW�VSHFLI\�ZKHWKHU�WKH\�ZLVK�WR�RSHQ�WKH�GRZQORDGHG�ILOH�RU�VDYH
LW�RQ�D�GLVN�� �6XEPLWWHG�WDEOHV�FDQ�EH�GRZQORDGHG�LQ�D�&69��FRPPD�VHSDUDWHG�YDOXHV��ILOH
VSHFLI\LQJ�WKH�ILOH�QDPH��ZKLFK�FDQ�EH�VWRUHG�RQ�GLVN�RU�LPSRUWHG�GLUHFWO\�LQWR�DQ\�VRIWZDUH
GDWD�IDFLOLW\�VXFK�DV�([FHO��$FFHVV��HWF���7KLV�SURFHVV�ZRUNV�DXWRPDWLFDOO\�LI�WKH�OLVW�VHSDUDWRU
RI�WKH�RSHUDWLQJ�V\VWHP�LV�D�FRPPD�DQG�WKH�FRPSXWHU�LV�VHW�XS�WR�RSHQ�ILOHV�ZLWK�WKH�&69
H[WHQVLRQ�LQWR�WKH�GHVLUHG�DSSOLFDWLRQ���([FHO�LQ�WKH�VFUHHQ�H[DPSOH��VKRZQ�EHORZ����6HWWLQJV
GHSHQG�RQ�XVHUV·�UHTXLUHPHQWV�DQG�ZLOO�YDU\�IURP�RQH�FRPSXWHU�WR�WKH�QH[W���7KH�GHILQLQJ�DQG
GHVLJQ�HOHPHQWV�RI�WDEOHV�IRU�H[SRUW�LQ�HOHFWURQLF�IRUPDWV�KDYH�EHHQ�SURJUDPPHG�EHKLQG�WKH
VFHQHV�WR�DFFRPPRGDWH�DQ�DXWRPDWHG�IXQFWLRQLQJ�V\VWHP�WR�SUHSDUH�D�FRPSOHWH�RXWSXW�IRU
XVHUV�



XXI

7KH�GRZQORDGHG�GDWD�VHW� LV�VWUXFWXUHG� LQ�IRXU�EORFNV�� LQ�WKH�IROORZLQJ�PDQQHU�� ���
´6(/(&7,21µ� SURYLGHV� WKH� LGHQWLILFDWLRQ� VXPPDU\� RI� WKH� UHTXHVW�� � ��� ´67$57� '$7$µ
SUHVHQWV� WKH�GDWD� LQ� D�EORFN� RI� FRQWLJXRXV�GDWD� FHOOV� LQ� WLPH�VHULHV�ZKLFK� HQDEOHV�GLUHFW
JUDSKLFDO�DQDO\VLV������́ 67$57�',&7,21$5<µ�SURYLGHV�WH[WXDO�LQIRUPDWLRQ�RQ�WKH�PHDQLQJ�RI
FRGHV� XVHG�� DQG� WKH� FRQWHQWV� RI� HDFK� ILHOG�� DQG� � ��� ´67$57�127(6µ�GLVSOD\V� DOO� RI� WKH
UHOHYDQW�QRWHV�WR�WKH�GDWD��HQWLUH�VHULHV�DQG�RU�SDUWLFXODU�\HDUV��LQ�IXOO�WH[W���7KH�GDWD�DUH
DXWRPDWLFDOO\�DFFRPSDQLHG�E\�WKLV�PHWDGDWD�LQ�FRQIRUPLW\�ZLWK�WKH�%XUHDX·V�UHVSRQVLELOLW\�WR
SURYLGH� LQIRUPDWLRQ�ZKLFK� LV� DV� FRPSOHWH� DV� SRVVLEOH� DQG� WR� GUDZ� XVHUV·� DWWHQWLRQ� WR� DQ\
GLIIHUHQFHV�EHWZHHQ�VWDWLVWLFV�IRU�GLIIHUHQW�\HDUV�� �8VHUV�PD\�FKRRVH�QRW�WR�UHWDLQ�VXFK
LQIRUPDWLRQ�ZKHQ�GHDOLQJ�ZLWK�WKH�GDWD�DIWHU�WKH\�KDYH�GRZQORDGHG�LW���EXW�LW�PXVW�EH�UHFHLYHG
E\�WKHP�

3XUSRVHV�VHUYHG

8S�WR�WKH�SUHVHQW�WLPH��DOO�RI�WKH�LQIRUPDWLRQ�PDGH�SXEOLF�E\�WKH�,QWHUQDWLRQDO�/DERXU
2IILFH�WKURXJK�WKH�%XUHDX�RI�6WDWLVWLFV·� DSSOLFDWLRQ� LV�RQ�D�FRPSOLPHQWDU\�EDVLV�� �,Q�WKLV
UHVSHFW��/$%2567$�LV�GLIIHUHQW�IURP�RWKHU�VWDWLVWLFDO�VLWHV�RQ�WKH�,QWHUQHW��DV�LV�WKH�FORVH
LQWHUIDFH�EHWZHHQ�WKH�VWDWLVWLFDO�GDWD�DQG�WKH�PHWDGDWD�PDNLQJ�WKHP�DYDLODEOH�VLPXOWDQHRXVO\�
RQ�OLQH���7KH�%XUHDX�FRQVLGHUHG�EXW�UHMHFWHG�WKH�SURGXFWLRQ�RI�D��&'�5RP�IRU�GLVVHPLQDWLRQ
RI�WKH�/$%2567$�GDWD�HOHFWURQLFDOO\��SULPDULO\�EHFDXVH�RI�WKH�ODFN�RI�DQ�HIILFLHQW�PHDQV�WR
UHJXODUO\�XSGDWH�WKH�VWDWLVWLFV����'HYHORSPHQW�RI�WKH�,QWHUQHW�DSSOLFDWLRQ�WDNHV�DGYDQWDJH��RI
WKH�VXSHULRU�SRWHQWLDO�WR�UHDFK�RXW�WR�WKH�SXEOLF�SURYLGHG�E\�WKH�:RUOG�:LGH�:HE�ZLWKLQ�WKH
FRVW�IUDPH�RI�WKH�EXGJHW�SURYLGHG�E\�WKH�,/2�FRQVWLWXHQWV���,QVLGH�WKH�,/2��WKH�DSSOLFDWLRQ
LV�DYDLODEOH�DW�HYHU\�VLQJOH�ZRUN�VWDWLRQ�ZKLFK�LV�OLQNHG�XS�WR�WKH�,QWHUQHW��WKXV�DOVR�JLYLQJ�DOO
�VWDWLVWLFDO�DQG�QRQ�VWDWLVWLFDO�VWDII��LQ�WKH�2IILFH�DFFHVV�WR�/$%2567$�RQ�WKH�:HE�IRU�WKHLU
ZRUN�

)XWXUH�RXWORRN

)ROORZLQJ�WKH�H[SHULHQFH�JDLQHG�LQ�PDNLQJ�WKH�DSSOLFDWLRQ�DYDLODEOH�RQ�,QWHUQHW��VHYHUDO
VWHSV� DUH� HQYLVDJHG� QH[W�� � ���PDNLQJ� WKH� VLWH� WULOLQJXDO� DV� DUH� DOO� ,/2�SULQWHG� VWDWLVWLFDO
SXEOLFDWLRQV�������H[WHQGLQJ�WKH�FRYHUDJH�WR�DOO�VWDWLVWLFDO�VXEMHFWV�LQFOXGHG�LQ�WKH�<HDUERRN
RI�/DERXU�6WDWLVWLFV������LQWURGXFLQJ�RWKHU�UHJLRQDO�JURXSLQJV�DSDUW�IURP�LQGLYLGXDO�FRXQWULHV�
VXFK�DV�ZRUOGZLGH��PRUH�GHYHORSHG��OHVV�GHYHORSHG�RU�RWKHUV��DQG�����LQFRUSRUDWLQJ�WKH�%XUHDX·V
VHFRQG�ODUJHVW�GDWD�EDVH��/$%2&7��UHVXOWV�RI�WKH�,/2·V�DQQXDO�2FWREHU�,QTXLU\��IURP�����
RQ�ZDJHV�DQG�KRXUV�RI�ZRUN�DQG�IURP������RQ�IRRG�SULFHV��LQWR�WKH�VLWH�

8QGHU�WKH�XPEUHOOD�RI�VWDWLVWLFDO�LQIRUPDWLRQ�DQG�WHFKQRORJ\�PDQDJHPHQW��WKH�%XUHDX
LV�FRQVLGHULQJ�GRFXPHQWLQJ�D�TXDOLW\�FRQWURO�V\VWHP�DVVRFLDWHG�ZLWK�WKH�VWDWLVWLFV�ZKLFK�ZH
GLVVHPLQDWH���7RJHWKHU�ZLWK�WKH�V\VWHPDWLF�LQIRUPDWLRQ�FRQFHUQLQJ�WKH�VRXUFHV�RI�GDWD��WKLV
ZRXOG�SURYLGH�XVHUV�ZLWK�DQ�LQGLFDWLRQ�RI�WKH�TXDOLW\�IHDWXUHV�DQG�UHOLDELOLW\�RI�WKH�QDWLRQDO
VWDWLVWLFV�PDGH�DYDLODEOH���

/LQNHG�WR�WKH�XVH�RI�WKH�,QWHUQHW�WHFKQRORJ\�LV�WKH�GHYHORSPHQW�RI�QHZ��VWDQGDUG
HOHFWURQLF�UHSRUWLQJ�IRUPDWV��H[SHFWHG�WR�DVVLVW�FRXQWULHV�WR�UHVSRQG�WR�,/2�LQIRUPDWLRQ
UHTXHVWV�LQ�D�ZD\�ZKLFK�LV�KDUPRQLVHG�ZLWK�WKH�VLWH·V�VSHFLILFLW\����)XUWKHU�K\SHU�OLQNV�WR�WKH



�2QH�H[DPSOH�LV��WKH�.H\�,QGLFDWRUV�RI�WKH�/DERXU�0DUNHW��.,/0��SURJUDPPH�WR�ZKLFK�/$%2567$�SURYLGHV�VRPH
����RI�WKH�GDWD�XQGHUO\LQJ�WKH�LQGLFDWRUV�RU�XVHG�WR�GHULYH�WKHP�

XXII

:HE�VLWHV�RI�RWKHU�,/2�SURJUDPPHV�DQG�RU�GHSDUWPHQWV����IRU�H[DPSOH���LQWHUQDWLRQDO�DQG
RWKHU�8QLWHG�1DWLRQV�DJHQFLHV�HWF��ZLOO�DOVR�EH�LPSOHPHQWHG�ZKHUH�SRVVLEOH�

$GGLWLRQDO�FKDQJHV�FRXOG�DOVR�GHSHQG�RQ�WKH�ILQGLQJV�REWDLQHG�WKURXJK�WKH�IHHGEDFN
WR�RXU�LQTXLU\�EHORZ��WKDQNV�WR�\RXU�LQWHUHVW�DQG�UHSOLHV��

)HHGEDFN�IURP�XVHUV

$IWHU�KDYLQJ�YLVLWHG�WKH�VLWH�/$%2567$�RQ�WKH�:HE��\RX�PD\�KDYH�LGHDV�FRQFHUQLQJ
RWKHU��LQIRUPDWLRQ�\RX�ZRXOG�ZLVK�WR�ILQG�WKHUH��RU�RQ�GLIIHUHQW�LPSURYHPHQWV�\RX�ZRXOG�OLNH
WR�VHH�WDNH�SODFH���,I�WKLV�LV�WKH�FDVH��NLQGO\�SURYLGH�XV�ZLWK�\RXU�UHVSRQVHV�WR�WKH�LQIRUPDWLRQ
UHTXHVWHG�EHORZ���2XU�HPDLO�FRQQH[LRQ�LV�DYDLODEOH�DW�WKH�DGGUHVV�ODERUVWD#LOR�RUJ

4XHVWLRQV�WR�XVHUV�RI�/$%2567$�RQ�WKH�:HE�

�� 3OHDVH�WHOO�XV�ZKDW�NLQG�RI�XVHU�\RX�DUH��H�J��JRYHUQPHQW�SROLF\
PDNHU��VWXGHQW��ZRUNHU�RU�HPSOR\HU�UHSUHVHQWDWLYH��"

�� $UH�\RX�LQWHUHVWHG�LQ�RXU�GDWD�IRU�DQ�LQGLYLGXDO�RU�LQVWLWXWLRQDO
UHDVRQ"

�� :KDW�LV�\RXU�SXUSRVH�LQ�YLHZLQJ��GRZQORDGLQJ�RXU�GDWD"

�� +RZ�PDQ\�WLPHV�DSSUR[LPDWHO\�KDYH�\RX�YLVLWHG�WKH�VLWH���RU�LV
WKLV�\RXU�ILUVW�WLPH"

�� :KDW� VXJJHVWLRQV� WR� LPSURYH� WKH� VLWH� RU� DGGLWLRQV� WR� WKH
LQIRUPDWLRQ�SUHVHQWHG�ZRXOG�\RX�PDNH"

�� +RZ�GRHV�WKLV�VLWH�FRPSDUH�ZLWK�RWKHU�VWDWLVWLFDO�:HE�VLWHV�WKDW
\RX�KDYH�XVHG"

�� :KDW�RWKHU�FRPPHQWV�ZRXOG�\RX�OLNH�WR�PDNH"
�3OHDVH�IHHO�IUHH������


