


�,QIRUPDWLRQ�7HFKQRORJ\�0DQDJHPHQW�OHDUQLQJ�LV�EHVW�SUDFWLFHG�ZLWKLQ�WKH�SUHFLQFWV�
RI�UHDO�WLPH�LQGXVWU\�

,� ZHOFRPH� \RX� WR� WKH� H[SHULHQFH� �&DPSXV� LQVLGH�� OHDUQLQJ� DW� .*,6/ ,QVWLWXWH� RI�
7HFKQRORJ\�

%H� LW� WKH� VFLHQFHV�� PDQDJHPHQW� HGXFDWLRQ� RU� WKH� DUWV�� WKH� TXDOLW\� RI� OHDUQLQJ�
HQYLURQPHQWV�KDYH�DOZD\V�EHHQ�GHWHUPLQHG�E\�LWV�SUR[LPLW\�WR�LQGXVWU\��7KH�JUHDWHU�
WKH� LQVWLWXWH�LQGXVWU\� LQWHUDFWLRQ� DQG� WKH� EHWWHU� ZDV� WKH� TXDOLW\� RI� OHDUQLQJ WKDW� WKH�
VWXGHQW�DFFXPXODWHG�

$W�.*,6/ ,QVWLWXWH�RI�7HFKQRORJ\ OHDUQLQJ�LV�DQ�LQWHJUDWHG�V\VWHP�ZLWK�PRVW�RI� WKH�
HGXFDWLRQ�WDNLQJ�SODFH�DW�WKH�FHQWHU�VWDJH�RI�WHFKQRORJ\ ZRUNSODFHV�

5HDO�WLPH�SURMHFWV�EURXJKW�LQ�IRU�OHDUQLQJ�IURP�LQGXVWU\�EULQJ�UHOHYDQFH�WR�RXU�IRFXV�
RI�FUHDWLQJ�
LQGXVWU\�UHDG\
�SHRSOH�IRU�WKH�,7�PDUNHWSODFH�

$GG� WR� WKLV�.*,6/ ,QVWLWXWH� RI�7HFKQRORJ\
V� 
VSRQVRUHG� LQVWLWXWH
� VWDWXV�ZLWK� VWURQJ�
LQGXVWU\� �LQVWLWXWH�G\QDPLFV�KDSSHQLQJ� IRUP� LWV�SDUHQW�RUJDQL]DWLRQ�.*�,QIRUPDWLRQ�
6\VWHPV�3ULYDWH�OLPLWHG�� VWXGHQWV�RQ�WKLV�FDPSXV�KDYH�WKH�
LQVLGH�OLQH
�WR�WKH�ZRUOG�RI�
LQIRUPDWLRQ�WHFKQRORJ\�OHDUQLQJ��

0U�$VKRN %DNWKDYDWKVDODP
0DQDJLQJ�7UXVWHH
.*L6/�(GXFDWLRQDO�,QVWLWXWLRQV
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,W�LV�D�PDWWHU�RI�HODWLRQ�WR�ILQG�WKDW�WKH�.*,6/�,QVWLWXWH�RI�7HFKQRORJ\ SURSRVHV�WR��EULQJ�
RXW�WKH�PDJD]LQH�DQQXDOO\�ZLWK�VXEVWDQWLDO�DUWLFOHV�

,W�ZLOO�EH�D�ZRQGHUIXO�RSSRUWXQLW\� IRU� WKH�'HSDUWPHQW�RI� ,QIRUPDWLRQ�7HFKQRORJ\ WR�SOD\�D�
UROH� LQ� EULQJLQJ� XS� WKH� VWXGHQWV� WDOHQWV�� 7KH� 'HSDUWPHQW� LV� DGPLULQJ� IRU� LWV� H[WHQVLRQ�
DFWLYLWLHV�LQ�QHLJKERULQJ�LQVWLWXWLRQV�

7KH� VWXGHQWV�� ,� DP� VXUH�� ZLOO� VKDUH� WKHLU� WHFKQLFDO� NQRZOHGJH� DQG� FRPH� RXW� ZLWK� FUHDWLYH�
LGHDV�� 7KH� SURFHHGLQJ� RI� WKH� PDJD]LQH� FUHDWLRQ ZLOO� KHOS� DOO� WR� XQGHUVWDQG� WKH� YDULRXV�
HOHPHQWV�LQYROYHG�LQ�LQIRUPDWLRQ�WHFKQRORJ\�

0\�EHVW�ZLVKHV�DUH�H[WHQGHG�WR�WKH�GHSDUWPHQW�LQ�WKLV�LQWHOOHFWXDO�FUHDWLRQ�

'U�5DYLFKDQGUDQ5DMDJRSDO
'LUHFWRU
.*,6/�(GXFDWLRQ�,QVWLWXWLRQV



$V�WKH�+HDG�RI�WKH�'HSDUWPHQW�RI�,QIRUPDWLRQ�7HFKQRORJ\�,�DP�H[WUHPHO\�KDSS\�WR�
EULQJ�RXW�WKLV�PDJD]LQH UHOHDVHG�RQ�WKH�WHFKQLFDO�DQG�QRQWHFKQLFDO�

7HFKQRORJ\�� 7HDFKLQJ�� 7UDLQLQJ� DUH� WKH� SLOODUV� RI� RXU� GHSDUWPHQW�� :H� DUH�
HQWHULQJ� LQ� D�ZRUOG�ZKLFK� LV� IXOO\� ,7� GULYHQ�� JOREDOO\� LQWHJUDWHG� DQG� G\QDPLF�� 7KH�
ILHOG� RI� ,7� LV� HPHUJLQJ� GD\� E\� GD\� DQG� RXU� UHVSRQVLELOLW\�� LQ� LPSDUWLQJ� WKH� ODWHVW�
WHFKQLFDO�NQRZOHGJH� WR� WKH� VWXGHQWV�DQG�FXOWLYDWLQJ��QXUWXULQJ� WKH� VDPH� LQ� WKH� ULJKW�
ZD\� ZLOO� PDNH� RXU� VWXGHQWV� FRPSHWHQW� LQ� WKH� FRPSHWLWLYH� ZRUOG�� LV� DOVR� JURZLQJ�
WUHPHQGRXVO\�

7KLV� PDJD]LQH� RIIHUV� DQ� H[FLWLQJ� SODWIRUP� IRU� WKH� VWXGHQWV� WR� H[KLELW� WKH�
NQRZOHGJH� WKH\� SRVVHVV� DQG� D� JRRG� FKDQFH� WR� GHYHORS� WKH� VDPH�� 7KLV� NLQG� RI�
7HFKQLFDO� PDJD]LQH DLPV� DW� SURYLGLQJ� DQ� RSSRUWXQLW\� WR� VWXGHQWV� E\� EULQLQJ�
DFDGHPLFV�	�DVSLULQJ�VWXGHQWV�WR�D�FRPPRQ�SODWIRUP�WR�H[SRVH�DQG�VKDUH�WKHLU�YLHZV�
	�H[SHULHQFHV�

,� FRQJUDWXODWH� DQG� WKDQN� DOO� WKH� VWXGHQWV�� VWDII� DQG� QRQ�WHDFKLQJ� VWDII� RI� WKH�
GHSDUWPHQW�ZKR�KDYH PDGH�WLULQJ�HIIRUWV�WR�EULQJ�RXW�WKLV�PDJD]LQH DQG�ZLVK�WKHP�
DOO�VXFFHVV�
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&RLPEDWRUH� WKH�0HFFD�RI� OHDUQLQJ� LQ�6RXWK�
,QGLD� LV� KRVW� WR� WKH� FDPSXV� RI� .*L6/�
LQVWLWXWH�RI�WHFKQRORJ\��$�FLW\��ZKLFK�ERDVW���
XQLYHUVLWLHV�� RYHU� ��� $UWV� DQG� VFLHQFH�
FROOHJH�� DQG� ��� (QJLQHHULQJ� FROOHJHV��
DWWUDFWV� WKH� ILQHVW� WDOHQWV� WDQGHP� WR� WKH�
LQIUDVWUXFWXUH�LW�FDQ�SURYLGH��.*L6/�LQVWLWXWH�
RI� WHFKQRORJ\ LV� FROORFDWHG� RQ� WKH� ��� DFUH�
KLJK�WHFK� FDPSXV� RI�.*,6/��1HVWHG� LQ� WKH�
IRRWKLOOV� RI� WKH� :HVWHUQ� *KDWV�� WKH� FDOP��
SHDFH�� DQG� JUHHQ� HQYLURQV� RI� WKH� FDPSXV�
OHQGV� WR� D� FRQGXFLYH� OHDUQLQJ� PRRG�� 7KH�
LQIUDVWUXFWXUH�DW�.*,6/�RSHUDWHV�RQ�D�URXQG�
WKH�FORFN� PRGH�� KRXVLQJ� PRUH� WKDQ� �����
FRPSXWHUV� WKDW� DUH� FRQQHFWHG� WR� VHUYHUV� YLD�
OD\HUV��� PDQDJHDEOH� VZLWFKHV�� 7ZR� +��
VDWHOOLWH�HDUWK�VWDWLRQV�ORFDWHG�RQ�WKH�FDPSXV�
SURYLGH� IRU� QRQ�VWRS� LQWHUQDWLRQDO� SULYDWH�
OHDVHG�&LUFXLWV�

,3/&V�� DQG� D� UHGXQGDQW� 60%SV� LQWHUQHW�
FRQQHFWLYLW\�ZLWK�4XDOLW\�RI�VHUYLFHV��426��
FRPSDUDEOH� WR� JOREDO� VWDQGDUGV�� ,W� LV� DOVR�
KRPH� WR� WKH� VRIWZDUH� 7HFKQRORJ\� 3DUN� RI�

,QGLD��673,���WKH�SUHPLHU�RUJDQL]DWLRQ�ZKLFK�
FRQWULEXWHV� WR� ���� RI� DOO� WKH� 6RIWZDUH�
H[SRUWV�IURP�,QGLD

&$0386�,16,'(

%ULFN� 	� PRUWDU�� FOLFN�� FKDON� 	 WDON�� DXGLR�
YLVXDO�DLGV��&\EHU�FODVVURRPV��\RX¶YH�KHDUG�
LW� DOO� IRUP� VRIWZDUH� WHFKQRORJ\� LQVWLWXWHV��
$QG� WKHQ� \RX� KDYH� KHDUG� RI� LQGXVWU\�
LQVWLWXWHV� LQWHUDFWLRQ��� FDPSXV� SODFHPHQWV�
DQG�DOO��%XW��ZLWK�RQH�FUXFLDO� LPLWDWLRQ��RXW�
RI�ERXQGV�RI�LQGXVWU\��$W�.*L6/�LQVWLWXWH�RI�
WHFKQRORJ\ ZH� VSHDN� WKH� ODQJXDJH� RI�
%RUGHUOHVV�/HDUQLQJ�D� OHDUQLQJ�HQYLURQPHQW�
KDSSHQLQJ� ULJKW� LQ� WKH� PLGGOH� RI� LQGXVWU\��
µFDPSXV� LQVLGH¶� ± ZH� FDOO� LW�� VLJQLI\LQJ� WKH�
XQLTXH� VWUHQJWK� RI� � .*L6/� LQVWLWXWH� RI�
WHFKQRORJ\ LQ�EHLQJ�DEOH�WR�DIIRUG�D�OHDUQLQJ�
HQYLURQPHQW� ULJKW� LQ� WKH� PLGGOH� RI� LWV�
VSRQVRULQJ�ERG\�.*,6/� DV�,62�����������
6(,&00�/HYHO��FRPSDQ\�

/($51,1* (6285&(&(17(5

7KH� OHDUQLQJ� UHVRXUFH� &HQWHU� DW� .*L6/�
LQVWLWXWH�RI�WHFKQRORJ\ LV�D�WUHDVXUH�WURYH�RI�
ERRNV� RQ� ,QIRUPDWLRQ� 7HFKQRORJ\��

PDQDJHPHQW�� VFLHQFH� DQG�VHOI�GHYHORSPHQW��
7KH�OLEUDU\�LV�RSHQ�IURP���DP�WR��SP��$QG�
HQFRXUDJHV�WKH�VWXGHQWV�WR�KDUYHVW�PD[LPXP�
NQRZOHGJH�IURP�WKH�ZHDOWK�RI�NQRZOHGJH�LW�
LV� VWRUHKRXVH� WRR�� 7KH� FHQWHU� DOVR� ERDVWV�



IDFLOLW\� IRU� RQOLQH� DFFHVV� RI� LQIRUPDWLRQ�
WKURXJK� FRPSXWHUV� DYDLODEOH� ZLWK� KLJK�
VSHHG�� ,QWHUQHW� EURZVLQJ� IDFLOLW\�� ZKLFK

VWXGHQWV� FDQ� XVH�� ZLWK� D� WRWDO� RI� RYHU�
����� YROXPHV� DW� VWRUH�� WKH� /HDUQLQJ�
5HVRXUFH� &HQWHU� LV� H[WHQGHG� D� KHDOWK\��
%XGJHW� IRU� DFTXLULQJ� RI� ERRNV� DQG�
SHULRGLFDOV� WKDW� FRQVWDQWO\� NHHS� LW� XSGDWH
ZLWK�QHZHU�OHDUQLQJ�WHFKQRORJ\�

3/$&(0(17� .*,6/�UHFRJQL]HV�WKH�DVSLUDWLRQV�RI�WKH�LQGLYLGXDO�WR�ODXQFK�KLPVHOI�DV�D�µJOREDO�HPSOR\HH¶�DQG�DFNQRZOHGJHV�WKDW�HGXFDWLRQ�L
RI� OHDUQLQJ� WKDW� ZRXOG� HYHQWXDOO\� LGHQWLI\�
LQGLYLGXDOO\�FRPSHWHQFLHV�LQ�D�JOREDO�FDUHHU�
SDWK�� 7KH� FRUSRUDWH� UHODWLRQ� FHOO� DW� .*L6/�
LQVWLWXWH� RI� WHFKQRORJ\ DFWLYHO\� VROLFLWV�
LQGXVWU\�IRU�MRE�RSSRUWXQLWLHV�IRU�LWV�VWXGHQWV�
DQG�WDUJHW�WR�SODFH������LI�LWV�VWXGHQWV�IURP�
WKH� FDPSXV� SODFHPHQW� RSSRUWXQLWLHV� LW�
FUHDWHV�IRU�WKHP��

67$<,1*�21�7+(�&$0386� )XQGDPHQWDO� WR�HQODUJLQJ�KXPDQ�FKRLFHV�LV�EXLOGLQJ�KXPDQ�FDSDELOLWLHV�� WKH�UDQJ
LQGLYLGXDO�� 7KLV� OHDGV� WR� D� FRQGLWLRQLQJ� RI�
WKH� LQGLYLGXDO� WRZDUGV� D� PRUH� FRQGLWLRQHG�
PXWXDOO\�LQFOXVLYH�VRFLDO�EHKDYLRU�DWWLWXGH�

7KH� FDPSXV� KRVWHOV� DUH� DJDLQ� DQ�
RSSRUWXQLW\� IRU� FURVV� LQWHJUDWLRQ� RI�
VWXGHQW� OHDUQLQJ� ZLWK� FRUSRUDWH� OLIH�
ZKHUH� WKH� VWXGHQW� LV� DEOH� WR� VKDUH�
NQRZOHGJH� DQG� OHDUQ� IURP� KLV� PHQWRUV�
WKH�QXDQFHV�RI�ZRUNSODFH�FRPSHWHQFLHV�

��+2856�&$)(7$5,$

-XVW� OLNH� KRPH�� FRIIHH� �DQG� LQIRUPDWLRQ��
ZKHQ�\RX�ZDQW�LW��7KH����KRXU�FDIHWHULD�LV�
DJDLQ� D� IRUXP� IRU� SURIHVVLRQDO� GLDORJXH�
ZKHUH� WKH� VWXGHQW� JHWV� WR� LQWHUDFW� ZLWK�
SURIHVVLRQDOV�DW�WKH�.*,6/�FDPSXV�

632576�$1'�(9(176�

7KH� VSLULW� RI� IDLU�FRPSHWLWLYHQHVV� LV� EHVW�
DFKLHYHG�RQ� WKH�FRXUWV�RI�D�JDPH��.*L6/�
LQVWLWXWH� RI� WHFKQRORJ\ UHFRJQL]HV� WKH�
LPSRUWDQFH�RI�VSRUW�DV�GDLO\�ULWXDO�IRU�DOO�
URXQG� GHYHORSPHQW� RI� WKH� LQGLYLGXDO�
VSRUWLQJ� LQIUDVWUXFWXUH� WKDW� SURYLGH� IRU�
JDPHV� OLNH� VRFFHU�� FULFNHW�� EDVNHWEDOO��
EDGPLQWRQ�� YROOH\EDOO� DSDUW� IURP� D� ILOO�
IOHGJHG�J\PQDVLXP�KDOO�PDUN�WKH�RXWOHWV�D�
DYDLODEOH� IRU� WKH� LQGLYLGXDO� WR� FRQGLWLRQ�
WKH�VSLULW��ERG\�DQG�PLQG
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0XFK�DGYDQFHPHQW�FDPH�LQ�WKH�ILHOG�RI�3RUWDEOH�0XVLF�3OD\HUV��EXW�VWLOO�ZH�DUH�\HW�WR�VHH�D�3RUWDEOH�
0XVLF� 3OD\HU�ZKLFK� GLIIHUV� IURP� WKH� RULJLQ�� ,Q� WKLV� SDSHU��ZH� DUH� JRLQJ� WR� H[SODLQ� DERXW� D� GHYLFH�
EDVHG�XSRQ�(PEHGGHG�V\VWHP�ZKLFK�VHQVHV�WKH�PRRG��([DPSOH��$QJU\��&DOP��7HQVHG��VOHSW��RI�WKH�
XVHU�DQG�SOD\V�6RQJV�DFFRUGLQJ�WR�WKH�PRRG�RI�WKH�SHUVRQ��+RZHYHU�ZH�FDQ¶W�GHSHQG�RQO\�XSRQ�WKH�
PRRG�RI� WKH�SHUVRQ�ZKLFK�GHPDQGV�XV� WR� WDNH� WKH� FRQGLWLRQV� OLNH�7HPSHUDWXUH� LQWR� DFFRXQW�ZKLFK�
PD\�EH�KHOSIXO�WR�SOD\�WKH�UHTXLUHG�0XVLF�DORQJ�ZLWK�WKH�DOWHUDWLRQ�LQ�(4��(4�LV�D�0XVLF�HTXDOL]HU�
ZKLFK�HQKDQFHV�WKH�OLVWHQLQJ�H[SHULHQFH�RI�WKH�XVHU��([DPSOH��7UHEOH�PRGH�GXULQJ�FROG�ZHDWKHU��%DVV�
PRGH�XQGHU�ZDUP�FRQGLWLRQV�

0,7+81�0
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�*� �� �WK� JHQHUDWLRQ�PRELOH� QHWZRUNV� RU� �WK� JHQHUDWLRQ�ZLUHOHVV� V\VWHPV� �� LV� D�QDPH�XVHG� LQ� VRPH�
UHVHDUFK�SDSHUV�DQG�SURMHFWV�WR�GHQRWH�WKH�QH[W�PDMRU�SKDVH�RI�PRELOH�WHOHFRPPXQLFDWLRQV�VWDQGDUGV�
EH\RQG� WKH� XSFRPLQJ� �*� VWDQGDUGV� �H[SHFWHG� WR� EH� ILQDOL]HG� EHWZHHQ� DSSUR[LPDWHO\� ����� DQG�
������&XUUHQWO\�� �*� LV� QRW� D� WHUP� RIILFLDOO\� XVHG� IRU� DQ\� SDUWLFXODU� VSHFLILFDWLRQ� RU� LQ� DQ\� RIILFLDO�
GRFXPHQW�\HW�PDGH�SXEOLF�E\�WHOHFRPPXQLFDWLRQ�FRPSDQLHV�RU�VWDQGDUGL]DWLRQ�ERGLHV�VXFK�DV��*33��
:L0$;� )RUXP� RU� ,78�5�� 1HZ� �*33� VWDQGDUG� UHOHDVHV� EH\RQG� �*� DQG� /7(� $GYDQFHG� DUH� LQ�
SURJUHVV��EXW�QRW�FRQVLGHUHG�DV�QHZ�PRELOH�JHQHUDWLRQV��7KH�LPSOHPHQWDWLRQ�RI�VWDQGDUGV�XQGHU�D��*�
XPEUHOOD�ZRXOG�OLNHO\�EH�DURXQG�WKH�\HDU�RI��������*�7HFKQRORJ\�VWDQGV�IRU��WK�*HQHUDWLRQ�0RELOH�
WHFKQRORJ\�� �*� WHFKQRORJ\�KDV� FKDQJHG� WKH�PHDQV� WR� XVH� FHOO� SKRQHV�ZLWKLQ� YHU\� KLJK� EDQGZLGWK��
8VHU�QHYHU�H[SHULHQFHG�HYHU�EHIRUH�VXFK�D�KLJK�YDOXH�WHFKQRORJ\��1RZDGD\V�PRELOH�XVHUV�KDYH�PXFK�
DZDUHQHVV RI�WKH�FHOO�SKRQH��PRELOH��WHFKQRORJ\��7KH��*�WHFKQRORJLHV�LQFOXGH�DOO�W\SH�RI�DGYDQFHG�
IHDWXUHV�ZKLFK�PDNHV��*�WHFKQRORJ\�PRVW�SRZHUIXO�DQG�LQ�KXJH�GHPDQG�LQ�QHDU�IXWXUH�

35$9,1�6
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3DSHU�$EVWUDFW
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7KLV� UHSRUW� SURYLGHG� D� VKRUW� VXUYH\� RI� WKH� ILHOG� RI� FRPPHUFLDO� WUDQVIHU� RI� PRQH\�� WHFKQRORJLFDO�
UHTXLUHPHQWV�� KLJKOLJKWLQJ� DSSOLFDWLRQ� GRPDLQV� DQG� FXUUHQWO\� DYDLODEOH� VROXWLRQV�� 7KH� UHSRUW� LV�
RUJDQL]HG� DV� IROORZV�� 6HFWLRQ� �� SUHVHQWV� WKH� EDFNJURXQG� DQG� PRWLYDWLRQ� RI� ODWHVW� WUHQG� DYRLGLQJ�
SDSHUZRUN¶V� RQ� D� ODUJH� EDVLV� DQG� LGHQWLILHV� W\SLFDO� DSSOLFDWLRQV� RI� JODVV� WHFKQRORJ\�� 6HFWLRQ� ��
GLVFXVVHV� WKH� IHDWXUHV� DQG� DSSOLFDWLRQ� ZLQGLQJ� DURXQG� WKH� ZRUOG� RQ� JRYHUQPHQW� EDVLV�� 6HFWLRQ� ��
VXUYH\V�WKH�FXUUHQW�SRVVLELOLWLHV�RI�LPSOHPHQWLQJ�WKH�WHFKQRORJ\�LQ�HDFK�DQG�HYHU\�FRPPHUFLDO�DUHD��
6HFWLRQ���DSSURDFKHV�WKH�FXUUHQW�VRIWZDUH¶V�DQG�GHYLFH�FRQILJXUDWLRQV�� LWV�VHUYLFH�DQG�UHSDLU�FHQWHUV�

DQG�VWDELOLW\�WR�VXSSRUW�WKH�FUHDWLRQ�RI�JUHHQ�HQYLURQPHQW�DQG�6HFWLRQ���VXPPDUL]HV�WKH�UHSRUW�

0$1,.$1'$1�*��0$12-�.80$5�*
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$QGURLG�PDUVKPDOORZ�������LV�D�XSGDWHG�YHUVLRQ�OROOLSRS�����,W�ZDV�UHOHDVHG�E\�*RRJOH�RQ�6HSWHPEHU��
��������DQG�LW�ZDV�ILUVW�DYDLODEOH�RQ�1H[XV���1H[XV����DQG�1H[XV��,W�KDV�VHYHUDO�QHZ�IHDWXUHV� OLNH�
'R]H��$QGURLG�3D\��86%�7\SH�&��$GRSWLYH�6WRUDJH��6\VWHP�8,�7XQHU��&XVWRP�*RRJOH� WDEV��&OHDU�
3HUPLVVLRQ� 6\VWHP� DQG� PDQ\� PRUH�� $QGURLG� 0DUVKPDOORZ� LV� YLVXDOO\� VLPLODU� WR� LWV� SUHGHFHVVRU��
/ROOLSRS��LQ�PDQ\�ZD\V��*RRJOH¶V�0DWHULDO�'HVLJQ�ODQJXDJH�LV�QRZ�PRUH�SHUYDVLYH�WKDQ�HYHU�EHIRUH�
DQG�WKH�PDLQ�DUHDV�RI�WKH�8,�± VHWWLQJV��QRWLILFDWLRQV�VKDGH�DQG�QDYLJDWLRQ�± UHPDLQ�WKH�VDPH�

3$9,7+5$1�0��35(0�.80$5�'
,9�<U
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9LUWXDO�5HDOLW\��95���VRPHWLPHV�FDOOHG�9LUWXDO�(QYLURQPHQWV��9(��KDV�GUDZQ�PXFK�DWWHQWLRQ�LQ�WKH�
ODVW� IHZ� \HDUV�� ([WHQVLYH� PHGLD� FRYHUDJH� FDXVHV� WKLV� LQWHUHVW� WR� JURZ� UDSLGO\�� 9HU\� IHZ3HRSOHV��
KRZHYHU��UHDOO\�NQRZ�ZKDW�95�LV��ZKDW�LWV�EDVLF�SULQFLSOHV�DQG�LWV�RSHQ�SUREOHPV�DUH��,Q�WKLV�SDSHU�D�
KLVWRULFDO�RYHUYLHZ�RI�YLUWXDO� UHDOLW\� LV�SUHVHQWHG��EDVLF� WHUPLQRORJ\�DQG�FODVVHV�RI�95�V\VWHPV�DUH�
OLVWHG�� IROORZHG� E\� DSSOLFDWLRQV� RI� WKLV� WHFKQRORJ\� LQ� VFLHQFH�� ZRUN�� DQG� HQWHUWDLQPHQW� DUHDV�� $Q�
LQVLJKWIXO�VWXG\�RI�W\SLFDO�95�V\VWHPV�LV�GRQH��$OO�FRPSRQHQWV�RI�95�DSSOLFDWLRQ�DQG�LQWHUUHODWLRQV�
EHWZHHQ� WKHP� DUH� WKRURXJKO\� H[DPLQHG�� LQSXW� GHYLFHV�� RXWSXW� GHYLFHV� DQG� VRIWZDUH�� $GGLWLRQDOO\�
KXPDQ�IDFWRUV�DQG�WKHLU� LPSOLFDWLRQ�RQ�WKH�GHVLJQ� LVVXHV�RI�9(�DUH�GLVFXVVHG��)LQDOO\�� WKH�IXWXUH�RI�
95� LV� FRQVLGHUHG� LQ� WZR� DVSHFWV�� WHFKQRORJLFDO� DQG� VRFLDO�� 1HZ� UHVHDUFK� GLUHFWLRQV�� WHFKQRORJLFDO�
IURQWLHUV�DQG�SRWHQWLDO�DSSOLFDWLRQV�DUH�SRLQWHG�RXW��7KH�SRVVLEOH�SRVLWLYH�DQG�QHJDWLYH� LQIOXHQFH�RI�
95�RQ�OLIH�RI�DYHUDJH�SHRSOH�LV�VSHFXODWHG�

.286+,.$�-��.2:6$/<$�0
,,,�<U
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6RPH�SHRSOH� VHH�GDWD� DV� IDFWV� DQG� ILJXUHV��%XW� LW
V�PRUH� WKDQ� WKDW�� ,W
V� WKH� OLIHEORRG�RI� EXVLQHVV�� ,W�
FRQWDLQV�\RXU�RUJDQL]DWLRQ¶V�KLVWRU\��$QG�LW
V�WU\LQJ�WR�WHOO�\RX�VRPHWKLQJ��6$6� 6WDWLVWLFDO�$QDO\VLV�
6\VWHP� �� KHOSV� \RX� PDNH� VHQVH� RI� WKH� PHVVDJH�� $V� WKH� OHDGHU� LQ� EXVLQHVV� DQDO\WLFV� VRIWZDUH� DQG�
VHUYLFHV�� 6$6� WUDQVIRUPV� \RXU� GDWD� LQWR� LQVLJKWV� WKDW� JLYH� \RX� D� IUHVK� SHUVSHFWLYH� RQ� \RXU�
EXVLQHVV� :KDW�ZH�JRDQQD�GR�LV�KLW�\RX�ZLWK�RXU�EULHI�DFFRXQW�RQ�6$6��([SORUH�ZLWK�XV�WKH�KLVWRU\��
WHFKQLFDO�RYHUYLHZ�DQG�VRIWZDUH�SURGXFWV�RI�6$6�ZLWK�WKHLU�GHPDQGV�LQ�SUHVHQW�WHFKQRORJ\���������
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&ORXG�&RPSXWLQJ� LV� D� W\SH� RI�'LVWULEXWHG�&RPSXWLQJ�� LW� KDV� DGGHG� DGYDQWDJHV�ZKHQ� FRPSDUHG� WR�
&OXVWHU� DQG�*ULG� &RPSXWLQJ� WKHQ� SURYLGHV� DQ� HFRQRPLFDO� DQG� HIILFLHQW� VROXWLRQ� IRU� VKDULQJ� JURXS�
UHVRXUFH� DPRQJ� FORXG� XVHUV� QRZDGD\V� LW� LV� D� FKDOOHQJLQJ� LVVXH� VR� WKH\� LQWURGXFLQJ� PXOWL� RZQHU�
VFKHPH��026��IRU�GDWD�VKDULQJ�E\�VXSSRUWLQJ�G\QDPLF�JURXSV�HIILFLHQWO\�VR� WKDW� UHYRFDWLRQ�FDQ�EH�
HDVLO\� DFKLHYHG� EXW� ZKLFK� JXDUDQWHHV� DQ\� PHPEHU� LQ� D� JURXS� WR� DQRQ\PRXVO\� XWLOL]H� WKH� FORXG�
UHVRXUFH��6R�VHFXULW\�LVVXHV�UDSLGO\�DULVH�ZKHQ�JURXS�RZQHU�DGRSWHG�WKLV�026�VFKHPH��%\�OHYHUDJLQJ�
JURXS�VLJQDWXUH�DQG�G\QDPLF�EURDGFDVW�HQFU\SWLRQ�WHFKQLTXHV��DQ\�FORXG�XVHU�ZLOO�QDPHOHVVO\�VKDUH�
ILOHV� ZLWK� RWKHUV�� ,Q� WKH� PHDQWLPH�� WKH� VWRUDJH� RYHUKHDG� DQG� HQFU\SWLRQ� FRPSXWDWLRQ� FRVW� RI� RXU�
VFKHPH�DUH�LQGHSHQGHQW�ZLWK�WKH�QXPEHU�RI�UHYRNHG�XVHUV��,Q�FRXQW��ZH�HYDOXDWH�WKH�VHFXULW\�RI�RXU�
VFKHPH�ZLWK�GHPDQGLQJ�SURRIV��DQG�VKRZ�WKH�HIILFLHQF\�RI�RXU�VFKHPH�LQ�H[SHULPHQWV��7KLV�SURMHFW�
LQWURGXFHV� QHZ� WHFKQLTXHV� IRU� FORXG� VHFXULW\� VXFK� DV� 'LJLWDO� )RUHQVLFV� DQG� 2IIHQVLYH� 'HFR\�
7HFKQRORJ\�XVLQJ�026�VFKHPH��7KHVH�WHFKQLTXHV�DUH�PDLQO\�XVHG�WR�JLYH�PRUH�VHFXULW\�WR�WKH�XVHU�
ILOHV�ZKLFK� LV�VWRUHG� LQ� WKH�FORXG�VWRUDJH�� ,I�DQ\�RI� WKH�KDFNHUV�DUH�IRXQG�E\� WKH�VHUYHU� LW�ZLOO� WUHDW�
WKHP�LQWR�'HFR\�WHFKQRORJ\�WKDW�LV�SURYLGLQJ�WKH�IDNH�ILOHV�WR�WKH�KDFNHUV
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7R� EXLOG� D� VFLHQWLILF� GLJLWDO� OLEUDU\� DQG� VHDUFK� HQJLQH�� ZKLFK� DXWRPDWLFDOO\� FUDZO� DQG� LQGH[�
(GXFDWLRQDO�'LJLWDO�2EMHFWV�LQ�WKH�ILHOG�RI�FRPSXWHU�DQG�LQIRUPDWLRQ�WHFKQRORJ\��7R�FUDZO�DQG�LQGH[�
(GXFDWLRQDO� 'LJLWDO� 2EMHFW� LQ� VKRUW� VSDQ�� 6RFLDO� 6HPDQWLF� )RFXVHG� &UDZOHU�PHFKDQLVP� LV� XVHG� WR�
XWLOL]HV� WKH� VRFLDO�ZHE�DQG�VHPDQWLF�NQRZOHGJH� WR�FUDZO� UHOHYDQW� UHVRXUFH� IURP�VHOHFWHG�SRUWLRQ�RI�
ZHE�� 6RFLDO�%RRNPDUNHG� 6LWH� �6%6�� DOORZ�ZHE�XVHU� WR� VWRUH� WKHLU� SUHIHUHQFHV� DQG� VHDUFK� UHVXOW� RI�
WKHLU�LQWHUHVW�LQ�WKH�IRUP�RI�ERRNPDUNV��7KH�FUDZOHU�DOVR�PDNHV�XVH�RI�WKH�'RPDLQ�EDVHG�FRQFHSWXDO�
RQWRORJ\� IRU� VHPDQWLF� H[SDQVLRQ� VHDUFK� WRSLFV�� $� 0HWD� 6HDUFK� (QJLQH� LV� FUHDWHG� WR� FDOFXODWH�
FRQFHSWXDO� UDQNLQJ� IRU� VHHG� 85/V�� )LQDOO\� PHWDGDWD� IURP� WKHVH� KHWHURJHQHRXV� GRFXPHQWV� DUH�
FROOHFWHG�E\�XVLQJ�/RJLFDO�(QWLW\�5HRUJDQL]DWLRQ�7HFKQLTXH�
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7KH�VWRUDJH� FDSDFLW\�KDV�EHHQ� LQFUHDVHG�ZKLFK�SDYHV�ZD\� IRU� LPPHQVH� LQIRUPDWLRQ�FROOHFWHG� IURP�
HYHU\�FRUQHU�RI�WKH�JOREH�LV�VWRUHG��)XUWKHU��RQOLQH�PHGLD�KDV�VLPSOLILHG�WKH�UHDFK�WRZDUGV�WKH�SHRSOH��
$V�WKH�VL]H�LV�QRW�OLPLWHG��SOHQW\�RI�WH[W�LQIRUPDWLRQ�LV DYDLODEOH��5HDGLQJ�DOO�WKH�WH[W�LV�SRVVLEOH�EXW�LW�
HDWV�WLPH��6R��WKH�VXPPDU\�RI�WKH�WH[W�VKRXOG�VXIILFH�D�UHDGHU��7KH�DXWRPDWLF�VXPPDUL]DWLRQ�RI�D�KXJH�
WH[W�LV�RQH�RI�WKH�ELJJHVW�FKDOOHQJHV�
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%LJ�GDWD� LV� D� WHUP� IRU�PDVVLYH� GDWD� VHWV� KDYLQJ� ODUJH��PRUH� YDULHG� DQG� FRPSOH[� VWUXFWXUH�ZLWK� WKH�
GLIILFXOWLHV� RI� VWRULQJ�� DQDO\]LQJ� DQG� YLVXDOL]LQJ� IRU� IXUWKHU� SURFHVVHV� RU� UHVXOWV�� 7KH� SURFHVV� RI�
UHVHDUFK�LQWR�PDVVLYH�DPRXQWV�RI�GDWD�WR�UHYHDO�KLGGHQ�SDWWHUQV�DQG�VHFUHW�FRUUHODWLRQV�QDPHG�DV�ELJ�
GDWD� DQDO\WLFV��7KHVH� XVHIXO� LQIRUPDWLRQ¶V� IRU� FRPSDQLHV� RU� RUJDQL]DWLRQV�ZLWK� WKH� KHOS� RI� JDLQLQJ�
ULFKHU� DQG� GHHSHU� LQVLJKWV� DQG� JHWWLQJ� DQ� DGYDQWDJH� RYHU� WKH� FRPSHWLWLRQ�� IRU� WKLV� UHDVRQ�� ELJ� GDWD�
LPSOHPHQWDWLRQV�QHHG�WR�EH�DQDO\]HG�DQG�H[HFXWHG�DV�DFFXUDWHO\�DV�SRVVLEOH��7KLV�SDSHU�SUHVHQWV�DQ�
RYHUYLHZ� RI� ELJ� GDWD
V� FRQWHQW�� VFRSH�� VDPSOHV��PHWKRGV�� DGYDQWDJHV� DQG� FKDOOHQJHV� DQG� GLVFXVVHV�
SULYDF\�FRQFHUQ�RQ�LW�
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,Q�PDQ\�DSSOLFDWLRQV��RQH�FDQ�REWDLQ�GHVFULSWLRQV�DERXW�WKH�VDPH�REMHFWV�RU�HYHQWV�IURP�D�YDULHW\�RI�
VRXUFHV��$V�D�UHVXOW��WKLV�ZLOO�LQHYLWDEO\�OHDG�WR�GDWD�RU�LQIRUPDWLRQ�FRQIOLFWV��2QH�LPSRUWDQW�SUREOHP�
LV�WR�LGHQWLI\�WKH�WUXH�LQIRUPDWLRQ��L�H���WKH�WUXWKV��DPRQJ�FRQIOLFWLQJ�VRXUFHV�RI�GDWD��,W�LV�LQWXLWLYH�WR�
WUXVW� UHOLDEOH� VRXUFHV�PRUH�ZKHQ� GHULYLQJ� WKH� WUXWKV�� EXW� LW� LV� XVXDOO\� XQNQRZQ�ZKLFK� RQH� LV�PRUH�
UHOLDEOH�D�SULRUL��0RUHRYHU��HDFK�VRXUFH�SRVVHVVHV�D�YDULHW\�RI�SURSHUWLHV�ZLWK�GLIIHUHQW�GDWD�W\SHV��$Q�
DFFXUDWH�HVWLPDWLRQ�RI�VRXUFH�UHOLDELOLW\�KDV�WR�EH�PDGH�E\�PRGHOLQJ�PXOWLSOH�SURSHUWLHV�LQ�D�XQLILHG�
PRGHO�� ([LVWLQJ� FRQIOLFW� UHVROXWLRQ� ZRUN� HLWKHU� GRHV� QRW� FRQGXFW� VRXUFH� UHOLDELOLW\� HVWLPDWLRQ�� RU�
PRGHOV�PXOWLSOH�SURSHUWLHV VHSDUDWHO\�� ,Q� WKLV�SDSHU�� WR� UHVROYH�FRQIOLFWV� DPRQJ�PXOWLSOH� VRXUFHV�RI�
KHWHURJHQHRXV�GDWD�W\SHV�:H�PRGHO�WKH�SUREOHP�XVLQJ�DQ�RSWLPL]DWLRQ�IUDPHZRUN�ZKHUH�WUXWKV�DQG�
VRXUFH� UHOLDELOLW\� DUH� GHILQHG� DV� WZR� VHWV� RI� XQNQRZQ� YDULDEOHV�� 7KH� REMHFWLYH� LV� WR� PLQLPL]H� WKH�
RYHUDOO�ZHLJKWHG�GHYLDWLRQ�EHWZHHQ�WKH�WUXWKV�DQG�WKH�PXOWL�VRXUFH�REVHUYDWLRQV�ZKHUH�HDFK�VRXUFH�LV�
ZHLJKWHG� E\� LWV� UHOLDELOLW\�� 'LIIHUHQW� ORVV� IXQFWLRQV� FDQ� EH� LQFRUSRUDWHG� LQWR� WKLV� IUDPHZRUN� WR�
UHFRJQL]H� WKH� FKDUDFWHULVWLFV� RI� YDULRXV� GDWD� W\SHV�� DQG� HIILFLHQW� FRPSXWDWLRQ� DSSURDFKHV� DUH�
GHYHORSHG��7KH�SURSRVHG�IUDPHZRUN�LV�IXUWKHU�DGDSWHG�WR�GHDO�ZLWK�VWUHDPLQJ�GDWD�LQ�DQ�LQFUHPHQWDO�
IDVKLRQ� DQG� ODUJH�VFDOH� GDWD� LQ�0DS�5HGXFH�PRGHO��([SHULPHQWV� RQ� UHDO�ZRUOG�ZHDWKHU�� VWRFN� DQG�
IOLJKW� GDWD� DV ZHOO� DV� VLPXODWHG� PXOWL�VRXUFH� GDWD� GHPRQVWUDWH� WKH� DGYDQWDJH� RI� MRLQWO\� PRGHOLQJ�
GLIIHUHQW�GDWD�W\SHV�LQ�WKH�SURSRVHG�IUDPHZRUN�
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$�5RVH�FDQ�ORRN�0RURVH�
$�0RRQ�ZLOO�QRW�PDNH�PH�VZRRQ�

%XW�D�VPLOH�IURP�\RX�ZLOO�PDNH�PH�KDSS\
(QRXJK�WR�UXQ�D�0LOH�
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,W�LV�1RW�DERXW�ILQGLQJ�VLPLODULWLHV�
,W�LV�DERXW�UHVSHFWLQJ�GLIIHUHQFHV�

<RX�DUH�QRW�P\�IULHQG�EHFDXVH�\RX�DUH�OLNH�PH�
%XW�EHFDXVH�,�DFFHSW�\RX�DQG�UHVSHFW�\RX�WKH�ZD\�\RX�DUH«
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5DLVLQJ�&KLOGUHQ

7KH�EHVW��ZD\
7R�UDLVH�SRVLWLYH�FKLOGUHQ

,Q�D�QHJDWLYH��ZRUOG
,V�WR�KDYH�SRVLWLYH�SDUHQWV

:KR�ORYH�WKHP�XQFRQGLWLRQDOO\
$QG��VHUYH DV�H[FHOOHQW�UROH�PRGHOV�

3DUHQWV

3DUHQWV��DUH��WKH�XOWLPDWH
UROH�PRGHOV�IRU�FKLOGUHQ
(YHU\�ZRUOG��PRYHPHQW
DQG�DFWLRQ�KDV�DQ�HIIHFW

1R�RWKHU�SHUVRQ�RU�RXWVLGH
IRUFH�KDV�D�JUHDWKHU

,QIOXHQFH�RQ�D�FKLOG�WKDQ
WKH�SDUHQW�

%\
%\

$57+,�526(/,1�0
,,�<U



/,)(

/RRN�XS�QRW�'RZQ���
/RRN�IRUZDUG�QRW�%DFN���

/RRN�RXW�QRW�LQ���
/RRN�IRU�IXWXUH�QRW�\RXU�3DVW���

)RUJHW�ZKDW�KXUWV�\RX�
%XW

1HYHU�IRUJHW�ZKDW�LI�WDXJKW�\RX���
'HFLGH�\RXU�RZQ�SDWK

1RW�WKH�FRS\�RI�WKH�RWKHU¶V
%H�D�GUHDP�$FKLHYHU
1RW�D�'D\�'UHDPHU���
/LYH�IRU�\RXU�OLIH�*RDO

1RW�IRU�RWKHU¶V�XQVXFFHVVIXO�GUHDP���
%H�VPLOH�DQG�%H�KDSS\�)RUHYHU

%HFDXVH�LW¶V�RXU�/LIH�DQG�2XU�GUHDP���
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