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.H\ZRUGV��0DQDJHPHQW� JDPHV�� ,QWHUDFWLYH� VLPXODWLRQ��
'HFLVLRQ�0DNLQJ�

$%675$&7��

:H� GHVFULEH� WKH� GHYHORSPHQW� DQG� LPSOHPHQWDWLRQ� RI� D�
-DYD�EDVHG��PXOWL�SOD\HU��PXOWL�JURXS��GLVWULEXWHG�VLPXODWLRQ�
DQG�JDPH��7KH�6XSSO\�&KDLQ�JDPH�GHVFULEHG�KHUH�LV�EDVHG�
RQ� WKH� IDPRXV� �%HHU�'LVWULEXWLRQ�*DPH�� �6WHUPDQ�� �������
*URXS��V\QFKURQRXV��GLVWULEXWHG�-DYD�EDVHG�DSSOLFDWLRQV�DUH�
ERWK� IHDVLEOH� DQG� XVHIXO� IRU� JDPLQJ� DQG� PDQDJHPHQW�
VLPXODWLRQ� SURFHVVHV� LQ� ERWK� OHDUQLQJ� DQG� UHVHDUFK�
FDSDFLWLHV��(DUO\�UHVXOWV� IURP�DFWXDO�UXQQLQJ�RI�WKH��6XSSO\�
&KDLQ� JDPH�� DUH� LQ� OLQH� ZLWK� GDWD� UHSRUWHG� E\� 6WHUPDQ�
�����������D�E���7KH�6XSSO\�&KDLQ�JDPH�FDQ�EH�XVHG�DV�D�
WHDFKLQJ� DQG� UHVHDUFK� WRRO�� JHQHUDOO\� LQ� RUJDQL]DWLRQDO�
SURFHVVHV�DQG�HVSHFLDOO\�IRU�H�FRPPHUFH�DSSOLFDWLRQV��

7UDGLWLRQDO� ERDUG� JDPHV� DUH� ORFDWLRQ�ERXQG��
DGPLQLVWUDWLRQ�ODGHQ�� DQG� OHVV� PRWLYDWLQJ� RU� DWWUDFWLYH�
EHFDXVH� WKH\� UHTXLUH� PDQ\� PDQXDO� FDOFXODWLRQV� DQG�
WUDQVDFWLRQV�� (DUO\� /$1�EDVHG� FRPSXWHUL]HG�
LPSOHPHQWDWLRQV� DUH� VWLOO� OLPLWHG� LQ� D� YDULHW\� RI�ZD\V��2XU�
DSSURDFK� LV� ,QWHUQHW� EDVHG� DQG� LQWHJUDWHV� VHYHUDO�
WHFKQRORJLHV��%RWK�SOD\HU�DQG�DGPLQLVWUDWRU�LQWHUIDFH�ZLWK�D�
-DYD� DSSOHW�� :H� XVHG� -DYD� 50,� �5HPRWH� 0HWKRG�
,QYRFDWLRQ�� DQG� -'%&� �-DYD� 'DWD� %DVH� &RQQHFWLYLW\�� IRU�
WKH�SOD\HUV�V\QFKURQL]DWLRQ�DQG�EDFN�VHUYHU�64/��6WDQGDUG�
4XHU\� /DQJXDJH�� GDWDEDVH� �2UDFOH�� FRQQHFWLRQ��
UHVSHFWLYHO\���

6XSSOHPHQWDO� PDWHULDOV�� LQFOXGLQJ� PRYLHV� RI� WKH� JDPH��
DUH�DYDLODEOH�DW�KWWS���KXOLD�KDLID�DF�LO��D�ZHE�VLWH�VXSSRUWLQJ�
WKLV�SDSHU����
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6XUILQJ�WKH�ZHE�FRQVWLWXWHV�D��SXOO��SURFHVV��%\�XVLQJ�D�
EURZVHU� DQG� LQSXW� GHYLFHV� �L�H��� NH\ERDUG�� PRXVH� HWF��� WKH�

VXUIHU� DFWLYHO\� VHDUFKHV� IRU� WKH� LQIRUPDWLRQ�� ,Q� FRQWUDVW��
�3XVK�� LV� D� GLIIHUHQW� PHWKRG� WR� UHFHLYH� LQIRUPDWLRQ�� ,Q� D�
�SXVK�� HQYLURQPHQW�� WKH� XVHU� LV� SDVVLYH�ZKLOH� WKH� SURYLGHU�
SOD\V� D� PRUH� FHQWUDO� UROH�� $FWLYH� FKDQQHOV�� 1HWFHQWHU� DQG�
SRUWDOV�DUH�D�IHZ�H[DPSOHV�RI�SXVK�SURGXFWV��

7KH� SXVK� DQG� SXOO� GLFKRWRP\� VHUYHV� ZHOO� LQ�
XQGHUVWDQGLQJ� VLPXODWLRQV� DQG� JDPHV�� 7UDGLWLRQDO� WHDFKLQJ�
V\VWHPV�DUH��SXVK���6WXGHQWV�KDYH�OLWWOH�RU�QR�FRQWURO�LQ�WKH�
SURFHVV��*DPHV��RQ�WKH�RWKHU�KDQG��DUH��SXOO���+HUH��OHDUQHUV�
DUH� SXOOHG� LQWR� WKH� OHDUQLQJ� SURFHVV� DQG� HQFRXUDJHG� WR�
SDUWLFLSDWH��/HDUQHUV�DFWXDOO\�GHWHUPLQH�WKH�OHDUQLQJ�SURFHVV�
ZKHQ�WKH\�XVH�VLPXODWLRQV�DQG�VLPXODWLRQ�JDPHV��

6LPXODWLRQ� DQG� VLPXODWLRQ�JDPHV� DUH� H[SHULHQWLDO�
OHDUQLQJ� SURFHVVHV� ZKHUH� NQRZOHGJH� LV� FUHDWHG� E\� WKH�
WUDQVIRUPDWLRQ�RI� H[SHULHQFH� �6DXQGHUV���������8VXDOO\� WKH�
SURFHVV� LV� F\FOLF�� 7KHUH� DUH� VL[� EDVLF� XQGHUO\LQJ�
DVVXPSWLRQV�� ��� OHDUQLQJ� LV� GHILQHG� E\� WKH� SURFHVV� DQG� QRW�
E\� WKH� RXWSXWV�� ��� OHDUQLQJ� LV� EDVHG� RQ� H[SHULHQFH�� ���
OHDUQLQJ� PXVW� LQFOXGH� FRQIOLFW�� ��� OHDUQLQJ� LV� D� SURFHVV� RI�
DGRSWLQJ� D� GLVFRYHUHG� ³ZRUOG´�� ��� IHHGEDFN� EHWZHHQ� WKH�
OHDUQHU�DQG� WKH�HQYLURQPHQW� LV�UHTXLUHG�����OHDUQLQJ�FUHDWHV�
NQRZOHGJH��

2YHU� KDOI� RI� WKH� FRPSDQLHV� VWXGLHG� ZHUH� IRXQG� WR� XVH�
VLPXODWLRQV�LQ�WKHLU�RUJDQL]DWLRQDO�WUDLQLQJ���7UDLQLQJ��������
)ROORZLQJ� DUH� DWWULEXWHV� RI� VLPXODWLRQV� WKDW� QHHG� WR� EH�
FRQVLGHUHG� ZKHQ� FRQVWUXFWLQJ� VLPXODWLRQV� WR� EH� XVHG� LQ�
WUDLQLQJ��

x� 5HDOLVP�� WKH� PRUH� UHDOLVWLF� WKH� ³JDPH� ZRUOG´� WKH�
PRUH� HIIHFWLYH� WKH� VLPXODWLRQ� ZLOO� EH�� �5HGIHUQ��
)DLUZHDWKHU� 	� :DWVRQ�� ������ 6WXPSI�� :DWVRQ� 	�
5XVWRJL���������

x� 7KH� SOD\HU¶V� H[SHULHQFH� QHHGV� WR� EH� DGGHG� WR� WKH�
JDPH� UHDOLW\�� �5HGIHUQ�� )DLUZHDWKHU� 	�:DWVRQ�� ������
/HKDQH\�HW�DO���������



$WWULEXWHV�UHODWHG�WR�WKH�QDWXUH�RI�WKH�VLPXODWLRQ��

x� 6LPXODWLRQV� HQDEOH� WLPH� FRPSUHVVLRQ�� :H� FDQ�
VLPXODWH� D� SHULRG� RI� PRQWKV� LQ� D� IHZ� PLQXWHV��
�)LOLSF]DN��������%XWWHUILHOG�	�3HQGHJUDIW��������)DULD�
	� 'LFNLQVRQ�� ������ *LOJHRXV� 	� '¶&UX]�� ������ 16&��
������

x� )HHGEDFN� FDQ� EH� LPPHGLDWH�� �)DULD� 	� 'LFNLQVRQ��
������)ULSS��������

x� 6LPXODWLRQV� DUH� DQ� LQH[SHQVLYH� WUDLQLQJ� WRRO��
�*LOJHRXV�	�'¶&UX]��������

x� 6LPXODWLRQV� FDQ� EH� IDPLOLDU� VLQFH� WKH\� DUH� ZHOO�
VSUHDG���/HKDQH\�HW�DO���������

x� �5HDOLVP�PRWLYDWHV��0DQ]RQL�	�$QJHKUQ��������

x� 5HDOLVP� DGGV� QHZ� SHUVSHFWLYHV� WR� XQFHUWDLQW\��
�*LOJHRXV�	�'¶&UX]��������

x� 6LPSOLILFDWLRQ� HQDEOHV� IRFXV� RQ� WKH� PDLQ� LVVXHV�
�.H\V�� )XOPHU� 	� 6WXPSI�� ������ %XWWHUILHOG� 	�
3HQGHJUDIW��������

x� 6LPXODWLRQ� SHUPLWV� LQH[SHQVLYH� H[SHULPHQWDWLRQ��
�)DULD�	�'LFNLQVRQ�� ������ *LOJHRXV�	�'¶&UX]�� ������
)ULSS��������16&��������

&RQFOXVLRQV�DQG�OHVVRQV�IURP�VLPXODWLRQ�JDPHV��

x� 3DUWLFLSDQWV� PDNH� VWURQJ� DQG� VWDEOH� FRQQHFWLRQV�
EHWZHHQ� WKHRU\� DQG� UHDOLW\� �5HGIHUQ�� )DLUZHDWKHU� 	�
:DWVRQ��������0DQ]RQL�	�$QJHKUQ��������

x� 6LPXODWLRQV� WHDFK� DQDO\WLFDO� PHWKRGV� �)DULD� 	�
'LFNLQVRQ��������

x� 6LPXODWLRQV�SURYLGH�XQELDVHG�UHVXOWV��7KDYLNXOZDW��
������16&��������

x� 3OD\HUV� WHQG� WR� FRQWLQXH� WR� VHDUFK� IRU� UHOHYDQW�
LQIRUPDWLRQ�� HYHQ� DIWHU� WKH� JDPH� LV� RYHU�� �0DQ]RQL�	�
$QJHKUQ��������

x� /HVVRQV�VXUYLYH�IRU� ORQJHU�WLPH�SHULRGV���0DQ]RQL�
	�$QJHKUQ��������

&20387(5,=('�$1'�,17(51(7�(1$%/('�
*$0(6�

'HVSLWH� WKHLU� XWLOLW\�� WKH�PDLQ� LQKLELWLQJ� UHDVRQV� IRU�QRW�
XVLQJ� VLPXODWLRQV� LQ� WKH� FODVVURRP� DUH� WKH� ORJLVWLFV� RI�
JDPHV�� WKH� WLPH� FRQVXPHG� E\� VLPXODWLRQV� DQG� WKH� VSHFLDO�

GLIILFXOW\� LQ� VLPXODWLQJ� VRFLDO� VLWXDWLRQV�� )ROORZLQJ� LV� D�
GLVFXVVLRQ� RI� KRZ� FRPSXWHUL]LQJ� VLPXODWLRQV� DQG� SODFLQJ�
WKHP�RQ�WKH�,QWHUQHW�FDQ�SURYLGH�DGGHG�YDOXH��

:HOO�GHYHORSHG� FRPSXWHUL]HG� VLPXODWLRQV� FDQ� UHPRYH�
PDQ\� RI� WKHVH� LQKLELWRUV�� &RPSXWHUL]LQJ� JDPHV� DGG� YDOXH�
E\� FRQWUROOLQJ� XQLQWHQGHG� HUURUV�� UHGXFLQJ� FKHDWLQJ� HUURUV��
LQFUHDVLQJ�UHVXOW�SUHFLVLRQ��HDVLQJ�WKH�DGPLQLVWUDWLRQ�FKRUHV��
FXWWLQJ�GRZQ�RQ�VHWXS�DQG�H[SODQDWLRQ� WLPH�� WHDFKLQJ�PRUH�
E\�UHGXFLQJ�WKH�FRJQLWLYH�ORDG��DOORZLQJ�WKH�SOD\HU�WR�IRFXV�
RQ�GHFLVLRQ�PDNLQJ��HQDEOLQJ�HDV\�PDQLSXODWLRQ�RI�WKH�JDPH�
SDUDPHWHUV��DQG�FUHDWLQJ�D�PRUH�DPHQDEOH�LQIUDVWUXFWXUH�IRU�
HYDOXDWLRQ�DQG�GHYHORSPHQW�UHVHDUFK��

�,QWHUQHW� FRPSXWHUL]HG� JDPHV� DOORZ� HYHQ� PRUH�
DGYDQWDJHV��1HWZRUNHG�JDPHV�SODFH�GHYHORSHUV�PXFK�FORVHU�
WR� WKHLU� FRVWXPHUV�� HQDEOLQJ� IDVWHU� FXVWRPL]DWLRQ� DQG�
SDUDPHWHU� WZHDNLQJ�� ,QWHUQHW�EDVHG� GHOLYHU\� DOORZV�
LQWHUQDWLRQDO� GLVWULEXWLRQ� RI� JDPHV�� DQG� LQWHUQDWLRQDO�
SDUWLFLSDWLRQ�� 3OD\� LWVHOI� LV� QR� ORQJHU� OLPLWHG� WR� D� VLQJOH�
ORFDWLRQ�� ,QWHUQHW�EDVHG� GHOLYHU\� RI� VLPXODWLRQV� DOORZV� D�
V\QFKURQLF�JDPHV��DQG�HQDEOHV� WKH�PHHWLQJ�RI�SOD\HUV�IURP�
D�YDULHW\�RI�OLQJXLVWLF�DQG�FXOWXUDO�EDFNJURXQGV��
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7KH� 6XSSO\� &KDLQ� JDPH� VLPXODWHV� D� IRXU�OLQN�
SURGXFWLRQ�PDUNHWLQJ� FKDLQ� FRPSULVHG� RI� D� IDFWRU\�� D�
GLVWULEXWRU�� D� ZKROHVDOHU� DQG� D� UHWDLOHU�� 0HPEHUV� RI� WKH�
FKDLQ�RUGHU�SURGXFWV�IURP�XSVWUHDP�DQG�UHFHLYH�RUGHUV�IURP�
GRZQVWUHDP�� (DFK� JURXS� �FKDLQ�� DWWHPSWV� WR�PD[LPL]H� QHW�
SURILW�� DQG� FRPSHWHV� ZLWK� RWKHU� FKDLQV�� 5HOLDEO\� DFURVV�
UHSHDWHG� UXQV�� WKH� JDPH� UHVXOWV� LQ� QHJDWLYH� IHHGEDFN� DQG�
WLPH� GHOD\V� WKDW� FDXVH� RVFLOODWLRQ�� DPSOLILFDWLRQ� DQG�
XQUHDOLVWLF� GHFLVLRQV� PDNLQJ� LQ� WKH� JURXS� OHYHO� �6HQJH��
�������3OD\HUV¶�H[FLWHPHQW�DQG�PRWLYDWLRQ�IXHOV�OHDUQLQJ���

7KH� �+XOLD�� JDPH� LV� EDVHG� RQ� WKH� ³%HHU� GLVWULEXWLRQ�
JDPH´�� 7KH� QDPH� �+XOLD�� LQ�+HEUHZ�PHDQV� ERWK� �D� FKDLQ�
OLQN��DQG��D�VSHFLDO�WHDP���7KH�JDPH�VLPXODWHV�WKH�V\VWHPV�
G\QDPLFV� LQ� D� VXSSO\� FKDLQ� V\VWHP�� (DFK� SOD\HU� SHUIRUPV�
WKH� UROH� RI� D� VLQJOH� OLQN� LQ� WKH� FKDLQ�� &KDLQV� �ZKLFK� DUH�
WHDPV�RI�SOD\HUV��FRPSHWH�ZLWK�HDFK�RWKHU��(DFK�FRPSHWLQJ�
FKDLQ�KDV�IRXU�OLQNV���

7KH� EHHU� GLVWULEXWLRQ� JDPH� ZDV� GHYHORSHG� E\� WKH�
6\VWHPV�'\QDPLFV�*URXS�� RI� WKH�6ORDQ�6FKRRO� DW�0,7�� ,WV�
PDQXDO�YHUVLRQ�LV�IXOO\�GHVFULEHG�E\�6WHUPDQ������������D��
����E�� DQG� E\� 6HQJH� �������� 7KH� JDPH� LV� D� FRPSHWLWLRQ�
EHWZHHQ� JURXSV�� (DFK� JURXS� WULHV� WR� PD[LPL]H� QHW� JURXS�
SURILW�� 7KH� *DPH� VLPXODWHV� D� GLVWULEXWLRQ� V\VWHP�� (DFK�
JURXS� FRQVLVWV� RI� IRXU� UROH�SRVLWLRQV�� IDFWRU\�� GLVWULEXWRU��
ZKROHVDOHU�� DQG� UHWDLOHU�� 7KH� SDUWLFLSDQWV� VHQG� SURGXFW�
RUGHUV� XS� WKH� VXSSO\� FKDLQ�� DQG� SXVK� SURGXFWV� GRZQ� WKH�
VXSSO\� FKDLQ� �6HH� )LJXUH� ���� 7KHUH� LV� D� WLPH� ODJ� EHWZHHQ�



RUGHULQJ� DQG� UHFHLSW�� 7KHUH� LV� DOVR� D� WLPH� ODJ� EHWZHHQ�
VKLSSLQJ� DQG� UHFHLYLQJ� RI� SURGXFWV�� (DFK� SOD\HU� KDV� ORFDO�
LQIRUPDWLRQ�� LQIRUPDWLRQ� UHJDUGLQJ�KLV�RU�KHU�DFWLYLWLHV��EXW�
GRHV� QRW� KDYH� JOREDO� �V\VWHP�� LQIRUPDWLRQ�� )XWXUH� GHPDQG�
LV� XQNQRZQ� WR� WKH� PHPEHUV� RI� WKH� JURXS�� 7KH� JDPH� LV�
SOD\HG� LQ� PXOWLSOH� UHSHDWHG� VLPXODWHG� URXQGV� RU� �GD\V���
(YHU\� VLPXODWHG� �PRUQLQJ�� WKH� UHWDLOHU� LV� LQIRUPHG� RI� WKH�
GDLO\� GHPDQG�� 3OD\HUV� PD\� QRW� FRPPXQLFDWH� DQ\WKLQJ�
H[FHSW�RUGHU�TXDQWLWLHV��

�

)LJXUH����+XOLD�JDPH�FKDLQ�

�7KH� %HHU� JDPH� KDV� VLPSOH� UXOHV�� $W� WKH� EHJLQQLQJ� RI�
PRVW� JDPHV� SOD\HUV� VHHP� WR� WKLQN� WKH\� KDYH� PDVWHUHG� WKH�
JDPH� DQG� DUH� VXUH� WR� ZLQ�� 7KH� SOD\HUV�PDNH� RQH� GHFLVLRQ�
SHU� GD\��7KH� FRVW� VWUXFWXUH� LV� VXFK� WKDW� SOD\HUV� DUH� OHDG� WR�
EHOLHYH�WKDW�WKH\�FDQ�VXFFHHG��+RZHYHU��WKH\�VRRQ�GLVFRYHU�
WKDW� WKH� WDVN� LV� QRW� VR� VLPSOH�� ,Q� DFWXDO� LPSOHPHQWDWLRQV��
DOWKRXJK� WKH� SOD\HUV� KDYH� EHHQ� DVNHG� QRW� WR� SDVV�
LQIRUPDWLRQ� DPRQJ� WKHPVHOYHV�� LW� LV� YHU\� KDUG� WR� VWHP� WKH�
IORZ� RI� FKDWWHU�� 7KH� RQOLQH� �+XOLD�� JDPH� VROYHV� WKLV�
SUREOHP��:LWK�WKH�FRPSXWHUL]HG�JDPH�WKH�SOD\HUV�VLW�IDFLQJ�
D� VFUHHQ� DQG� QRW� DURXQG� D� URXQG� WDEOH�� 3OD\LQJ� RYHU� WKH�
,QWHUQHW� LV� HYHQ� EHWWHU� EHFDXVH� ZH� FDQ� FRPSOHWHO\�
PDQLSXODWH�� FRQWURO�� FROOHFW� DQG� UHVHDUFK� WKH� LQIRUPDO�
FKDQQHOV�RI�LQIRUPDWLRQ�WUDQVIHU��7KH�+XOLD�JDPH�NHHSV�ORJV�
RI�DOO�WKH�WUDQVDFWLRQV�LQFOXGLQJ�LQIRUPDWLRQ�IORZV��

7KRXVDQGV�RI�VWXGHQWV�KDYH�SOD\HG�WKLV�VLPXODWLRQ�VLQFH�
WKH�����V��PRVWO\�LQ�EXVLQHVV�DGPLQLVWUDWLRQ�SURJUDPV��7KH�
UHOLDEOH� RXWFRPHV� KDYH� EHHQ� UHSRUWHG� LQ� WKH� OLWHUDWXUH� H�J���
6WHUPDQ� �������� 6WHUPDQ� �������� 6HQJH� �������� DQG�
*RRGZLQ� 	� )UDQNOLQ� �������� 3HUIRUPDQFH� DQG� OHDUQLQJ�
UHVXOWV�RI�WKH�+XOLD�JDPH�DUH�FRQVLVWHQW�ZLWK�UHVXOWV�UHSRUWHG�
LQ�WKH�OLWHUDWXUH��
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%XVLQHVV� JDPHV� VLPXODWH� EXVLQHVV� SURFHVV� DQG� EXVLQHVV�
VLWXDWLRQV��%XVLQHVV�JDPHV�FDQ�EH�FODVVLILHG�E\�SHGDJRJLFDO�
SXUSRVH��QXPEHU�RI�GHFLVLRQV��W\SHV�RI�GHFLVLRQV��QXPEHU�RI�
FRPSDQLHV� LQYROYHG� LQ� WKH� JDPH�� QXPEHU� RI� SURGXFWV�� WKH�
DPRXQW� RI� FRPSXWHUL]DWLRQ�� DPRXQW� RI� LQWHUDFWLYLW\�� WLPH�
IUDPH� IRU� GHFLVLRQ� DQG� PRUH�� ,QWHUIDFH� FRPSOH[LW\�� GHWDLOV�
FRPSOH[LW\�� DQG� G\QDPLFV� FRPSOH[LW\� DUH� D� VHW� RI� WKUHH�
GLPHQVLRQV� WKDW� FDWHJRUL]H� JDPHV� DFFRUGLQJ� WR� 3DFNHU� 	�
*ODVV�+XVDLQ� �������� 0DQ\� DWRPLF� RU� FRPSRXQG� GHWDLOV�
FKDUDFWHUL]H� JDPHV� ZLWK� KLJK� GHWDLO�� FRPSOH[LW\�� 7KHVH�
JDPHV�DUH�PRUH�FKDOOHQJLQJ�DQG�UHTXLUH�PRUH�GHYHORSPHQW�

WLPH��0DQ\� JDPH� DXWKRUV� EHOLHYH�� HUURQHRXVO\�� WKDW� KLJKHU�
FRPSOH[LW\�DGGV�D� UHDOLVWLF�SHUVSHFWLYH�WR�WKH�JDPH��*DPHV�
ZLWK� D� FRPSOH[� XQGHUO\LQJ�PDWKHPDWLFDO� PRGHO� DUH� JDPHV�
ZLWK� D� KLJK� GHWDLOV� FRPSOH[LW\�� *DPHV� ZLWK� LQWHUIDFH�
FRPSOH[LW\�ZLOO�EH�HDVLHU�WR�OHDUQ�DQG�SOD\��

7KH� EHHU� GLVWULEXWLRQ� JDPH�� DGPLQLVWHUHG� DV� D� ERDUG�
JDPH�� KDV� KLJK� GHWDLO�FRPSOH[LW\�� YHU\� ORZ� LQWHUIDFH�
FRPSOH[LW\� DQG� PHGLXP� OHYHO� RI� G\QDPLFV� FRPSOH[LW\��
&RPSXWHUL]LQJ� WKH� JDPH� GLGQ¶W� FKDQJH� WKH� PDWKHPDWLFDO�
PRGHO� KHQFH� QR� FKDQJH� LQ� WKH� G\QDPLF� FRPSOH[LW\� EXW�ZH�
GLG�SURYLGH�D�PRUH� VRSKLVWLFDWHG� LQWHUIDFH��KLJKHU� LQWHUIDFH�
FRPSOH[LW\�DQG�ORZHU�GHWDLO��FRPSOH[LW\���
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7KHUH� KDYH� EHHQ� SDVW� DWWHPSWV� WR� FRPSXWHUL]H� WKH� EHHU�
GLVWULEXWLRQ� JDPH�� 7KH� ILUVW� GHYHORSPHQW� ZDV� D� /$1�
YHUVLRQ� RI� WKH� EHHU� JDPH�� $� /$1�EDVHG� LPSOHPHQWDWLRQ�
OLPLWV� WKH� JDPH� WR� RQH� ORFDWLRQ� DQG� UHTXLUHV� XVH� RI� D�
FRPSXWHU� ODERUDWRU\� �0XUUD\�� ������ )ROORZLQJ� WKH� /$1�
DWWHPSW� WKHUH� ZHUH� ,QWHUQHW� &*,�EDVHG� LPSOHPHQWDWLRQ�
DWWHPSWV�� &*,� EDVHG� JDPHV� GR� QRW� DOORZ� WKH� H[HFXWLRQ� RI�
UDSLG� GHFLVLRQ� PDNLQJ� RI� WKH� VRUW� QHHGHG� KHUH�� ZKHUH�
SOD\HUV�QHHG�HDFK� WR�SURGXFH�D�GHFLVLRQ�HYHU\�PLQXWH��7KH�
FXUUHQWO\� DYDLODEOH� &*,� EHHU� JDPH� DOVR� KDV� D� OHVV� WKDQ�
IULHQGO\� XVHU� LQWHUIDFH��
�KWWS���MDFREV�LQGLDQD�HGX�EHHU�EHHUVWDUWHU�KWP���

'R'� �8�6� 'HSDUWPHQW� RI� 'HIHQVH�� GHPDQGV� WKDW� DOO�
VLPXODWLRQV� VXSSRUW� WKH� +/$� �+LJK� /HYHO� $UFKLWHFWXUH��
VWDQGDUGV��+/$�HQDEOHV� VLPXODWLRQV� WR� VKDUH� UHVRXUFHV� DQG�
LQIRUPDWLRQ��%XVLQHVV� VLPXODWLRQV�DQG�VLPXODWLRQ�JDPHV�GR�
QRW�KDYH�VXFK�D�VWDQGDUG��'HYHORSPHQW�RI�VLPXODWLRQV�ZLWK�
VWDQGDUG� SURJUDPPLQJ� ODQJXDJHV�� GDWDEDVHV� DQG�
V\QFKURQL]DWLRQ�WRROV�ZLOO�VWLPXODWH�WKH�VKDULQJ�RI�UHVRXUFHV�
DQG�LQIRUPDWLRQ��

'HYHORSPHQW�REMHFWLYHV�IRU�WKH�+XOLD�JDPH�LQFOXGH��

x� 5XQ�RQ�DOO�W\SHV�RI�KDUGZDUH�DQG�RSHUDWLQJ�V\VWHPV��

x� 7KH� ,QWHUQHW� VKRXOG� EH� WKH� FRPPXQLFDWLRQ� FKDQQHO�
EHWZHHQ� WKH� SOD\HUV�� *DPHV� VKRXOG� EH� DFFHVVLEOH�
DQ\ZKHUH��

x� 0XOWLPHGLD�FRPSRQHQWV�ZLOO�EH�SDUW�RI�WKH�JDPH���

x� $OO� WKH� SOD\� ZLOO� EH� UHFRUGHG� LQ� D� FHQWUDO� GDWDEDVH��
FROOHFWLQJ�UDZ�GDWD�IRU�IXUWKHU�UHVHDUFK��

$FFRUGLQJ� WR� WKHVH� SRLQWV� ZH� FKRVH� WKH� IROORZLQJ�
DUFKLWHFWXUH� IRU� WKH� JDPH�� 7KH� VHUYHU� KDV� WKUHH� PDLQ�



FRPSRQHQWV�� DQ� KWWS� VHUYHU�� D� GDWDEDVH� DQG� D�
V\QFKURQL]DWLRQ� GHPRQ�� 3OD\HUV� DQG� JDPH� DGPLQLVWUDWRUV�
FRQQHFW� WR� WKH� VHUYHU� XVLQJ� WKHLU� EURZVHU�� 7KH� VHUYHU� LV�
FXUUHQWO\� D� :LQGRZV� 17� VHUYHU� ����� +XOLD� LV� EXLOW� LQ� D�
IOH[LEOH� ZD\� SHUPLWWLQJ� WUDQVIHU� WR� DQ\� RSHUDWLQJ� V\VWHP��
7KH�KWWS� VHUYHU� LV�1HWVFDSH�(QWHUSULVH�����VHUYLQJ�ERWK� WKH�
VWDWLF�SDJHV��WKH�-DYD�DSSOHWV�DQG�WKH�&*,�SURJUDPV���

7KH�VWDWLF�+70/��+\SHU�7H[W�0DUNXS�/DQJXDJH��SDJHV�
LQFOXGH� WKH� RSHQLQJ� VFUHHQV�� GDWD� HQWU\� IRUPV� DQG� XVHU�
PDQXDO�� -DYD� DSSOHWV� DUH� WKH� PDLQ� JDPH� FRPSRQHQW�� 7KH�
JDPH� DGPLQLVWUDWRU� PD\� FKDQJH� DQG� XSGDWH� WKH� JDPH�
SDUDPHWHUV�XVLQJ�D�&*,�LQWHUIDFH��$OO�WKH�JDPH�WUDQVDFWLRQV�
DUH� SURFHVVHG� DQG� VWRUHG� LQ� D� UHODWLRQDO� GDWDEDVH��:H� XVH�
2UDFOH� ����� 7KH� SOD\HUV� FRQQHFW� GLUHFWO\� WR� WKH� GDWDEDVH�
XVLQJ� D� -'%&� LQWHUIDFH��:H� DUH� XVLQJ� D� WKLQ� -'%&� GULYHU�
EHFDXVH�ZH�ZDQW�WR�NHHS�WKH�JDPH������SXUH�-DYD���

7KH� HQWLUH� LQWHUIDFH� LV� SDUDPHWHUL]HG� WR� DOORZ�
FXVWRPL]DWLRQ�� 6LPXOWDQHRXV� SDUWLFLSDWLRQ� E\� SOD\HUV� IURP�
ZLGHO\� GLVSHUVHG� ORFDWLRQV� FDQ� WDNH� SDUW� HYHQ� ZKLOH� XVLQJ�
GLIIHUHQW� ODQJXDJHV� DQG� LQWHUIDFHV�� 7KH� UXOHV� RI� WKH� JDPH�
FDQ�EH�HDVLO\�DOWHUHG�EHWZHHQ��DQG�HYHQ�ZLWKLQ��VHVVLRQV��$OO�
SDUDPHWHUV�� LQFOXGLQJ� SULFHV�� WLPLQJ�� GHOD\V�� DQG� GHPDQG�
OHYHOV� DUH� PDQLSXODWDEOH� RQOLQH� YLD� D� &*,� �&RPPRQ�
*DWHZD\� ,QWHUIDFH�� LQWHUIDFH�� +DYLQJ� WULHG� RXW� YDULRXV�
V\QFKURQL]LQJ� HQJLQHV�ZH� FRQFOXGH� WKDW� WKH� -DYD�50,� DQG�
-DYD� 50,� FDOOEDFN� LV� FXUUHQWO\� D� VWDEOH� HQJLQH� IRU� WKLV�
SURSRVH��

7KH� DGPLQLVWUDWRU� XSGDWHV� WKH� JDPH�SDUDPHWHUV� XVLQJ� D�
&*,� LQWHUIDFH� WKDW� FRQQHFWV� WR� WKH� GDWDEDVH� XVLQJ� D� SHUO�
'%,�'%'� �'DWD� %DVH� ,QWHUDFWLYLW\�� 'DWD� %DVH� 'ULYHU��
PHWKRG��5XOHV�RI�WKH�JDPH�REOLJH�WKH�HQWLUH�JURXS�WR�ILQLVK�
RSHUDWLRQV� RQ� DQ\� JLYHQ� GD\� EHIRUH�PHPEHUV� RI� WKH� JURXS�
DUH� DEOH� WR� FRQWLQXH� WR� WKH� QH[W� GD\��:H� WUDFN� WKLV�ZLWK� D�
-DYD�EDVHG�V\QFKURQL]DWLRQ�GDHPRQ���

-DYD� EDVHG� V\QFKURQL]DWLRQ� GHPRQ� FDQ� EH� EXLOW� XVLQJ�
GLIIHUHQW� -DYD� DSSURDFKHV�� ,W� FDQ� EH� GRQH� XVLQJ� VRFNHWV� RU�
-DYD� 50,�� :H� LQLWLDOO\� WULHG� WR� EXLOG� WKH� GDHPRQ� XVLQJ�
VRFNHWV� GXH� WR� WKH� KLJK� PHVVDJH� WUDIILF�� WKH� QHFHVVLW\� RI�
KDQGOLQJ� WKH� VRFNHWV� PDQXDOO\�� +RZHYHU�� GXH� WR� VRFNHWV�
LQVWDELOLW\�ZH�GHFLGHG�WR�PRYH�WR�-DYD�50,���

-DYD� 50,�� OLNH� &25%$� �&RPPRQ� 2EMHFW� 5HTXHVW�
%URNHU� $UFKLWHFWXUH��� KDQGOHV� WKH� FRPPXQLFDWLRQ� EHWZHHQ�
REMHFWV�� :KHQ� \RX� FUHDWH� VHUYHU� HQFDSVXODWLRQV� ZLWK� 50,�
�RU� &25%$��� WKH� 7&3� �7UDQVPLVVLRQ� &RQWURO� 3URWRFRO��
GDHPRQ� FUHDWHV� FOLHQW� REMHFWV� WKDW� DFWXDOO\� KDQGOH� WKH�
FRQQHFWLRQ�� ,Q� WKLV� GHVLJQ�� WKH� 7&3� GDHPRQ� DFWV� OLNH� D�
IDFWRU\�� LW�SURGXFHV�WKH�REMHFWV�WKDW�KDQGOH�WKH�FRQQHFWLRQV��
:KHQ� \RX� HVWDEOLVK� D� FRQQHFWLRQ� XVLQJ� 50,� \RX� FRQQHFW�
GLUHFWO\�WR�DQ�REMHFW��7KHUH�LV�QR�QHZ�REMHFW�FUHDWHG�RQ�WKH�
GDHPRQ� VLGH�� 7KLV�PDNHV� LW� D� OLWWOH�PRUH�GLIILFXOW� WR� FUHDWH�

PXOWLSOH�FOLHQW� REMHFWV��:H� VROYH� WKLV� SUREOHP� E\� FUHDWLQJ�
DQ� REMHFW� WKDW� FUHDWHV� FRQQHFWLRQ�KDQGOLQJ� REMHFWV�� 7KH�
IDFWRU\�REMHFW�WKHQ�FUHDWHV�D�QHZ�FRQQHFWLRQ�KDQGOLQJ�REMHFW�
DQG� SDVVHV� WKH� HQUROOHG� FOLHQW� D� UHIHUHQFH� WR� WKH� QHZ�
FRQQHFWLRQ� KDQGOHU�� 7KH� 50,� REMHFW� PXVW� EH� GLJLWDOO\�
VLJQHG� RU� VHUYHG� E\� VHFXUH�ZHE� SDJHV��:H� FKRVH� WR� XVH� D�
VHFXUH�ZHE�VHUYHU��&OLHQWV�LQ�WKH�JDPH�RSHQ�D��OLVWHQHU��RQ�
WKH� FOLHQW� VLGH� WR� UHFHLYH�PHVVDJHV� SXVKHG� E\� WKH� GDHPRQ��
$FFRUGLQJ�WR�WKH�-DYD�VDQG�ER[�VSHFLILFDWLRQV��-DYD�DSSOHWV�
DUH� QRW� DOORZHG� WR� RSHQ� OLVWHQHUV� XQOHVV� WKH� XVHU� SHUPLWV�
WKHP�� $V� 1HWVFDSH� DQG� 0LFURVRIW� ,QWHUQHW� ([SORUHU� XVH�
GLIIHUHQW� 50,� VHFXULW\� VFKHPDV�� ZH� EXLOW� WKH� JDPH� WR�
RSHUDWH�XQGHU�1HWVFDSH
V�50,�VHFXULW\� VFKHPD�±�KHQFH� WKH�
JDPH�UHTXLUHV�1HWVFDSH�����RU�D�ODWHU�YHUVLRQ��

3OD\HUV� VHH� DQG� LQWHUDFW� SULPDULO\� ZLWK� D� -DYD� DSSOHW��
7KH�DSSOHWV�SURYLGH�WKH�XVHU�D�FKRLFH�RI�WKUHH�DFWLYH�SDQHOV��
DQ� RQOLQH� SURILW�ORVV� VWDWHPHQW�� DQ� RQOLQH� JUDSK� RI� SDVW�
GHFLVLRQV� �)LJXUH� ��� DQG� D� SLFWXUH� RI� WKH� DFWLYLW\� F\FOH�
�)LJXUH�����

)LJXUH���6FUHHQ�VKRW�RI�DQ�RQOLQH�JUDSK���+XOLD�*DPH�

7KH� DFWLYLW\� F\FOH� LV� WKH� PDLQ� DFWLYLW\� DQG� GHFLVLRQV�
SDQHO��(DFK�GD\�WKH�SOD\HU�PDNHV��FOLFNV�RQ��VL[�VWHSV��6HH�
)LJXUH��������5HFHLYH�GHPDQG�����5HFHLYH�RUGHUV�����3UHSDUH�
IRU�VKLSSLQJ�����6KLS�WR�FXVWRPHUV�����2UGHU�SURGXFWV��PDNH�
WKH�GHFLVLRQ������&DOO� LW�D�GD\��7KH�DGPLQLVWUDWRU�DSSOHW�OHWV�
WKH�DGPLQLVWUDWRU�PRQLWRU�WKH�VWDWH�RI�HDFK�JURXS��LQ�QXPEHU�
RU� JUDSK� IRUPDW�� $OO� WKH� LQWHUIDFH� ODEHOV� DUH� VWRUHG� LQ�
VHSDUDWH�WH[W�ILOHV�HQDEOLQJ�PXOWLSOH�ODQJXDJH�YHUVLRQV�RI�WKH�
JDPH��7KH� ODQJXDJH� ILOHV� DUH� XSORDGHG�E\� HDFK�SOD\HU�� L�H��
HDFK�JURXS�PHPEHU�FDQ�XVH�D�GLIIHUHQW�ODQJXDJH��



)LJXUH���6FUHHQ�VKRW�RI�WKH�+XOLD�*DPH�

(DFK�PHPEHU�RI�D�JURXS�FKDLQ�LQWHUDFWV�GLUHFWO\�ZLWK�WKH�
GDWDEDVH��7KHUH�DUH�QR�GLUHFW�GDWD�FRQQHFWLRQV�EHWZHHQ� WKH�
SOD\HUV�� 'DWDEDVH� LQWHUDFWLRQ� UHTXLUHV� SURFHVVLQJ� RI� PDQ\�
64/� VWDWHPHQWV� LQ� D� VKRUW� WLPH�� 'DWDEDVHV� FDQQRW� KDQGOH�
VXFK�D� ORDG��7KH�FRQJHVWLRQ�PD\�UHVXOW� LQ�PXOWLSOH�VWDELOLW\�
SUREOHPV��7KH�VROXWLRQ�IRU�WKH�64/�VWDWHPHQWV�ZDV�WR�ZULWH�
WKH�ORJLF�RI�WKH�JDPH�QRW�RQO\�LQ�WKH�DSSOHW�FRGH�EXW�DOVR�DV�
3/�64/��3URFHGXUH�/DQJXDJH��SURFHGXUHV�VR�WKDW�WKH�SOD\HU�
RSHQV�RQO\�RQH�64/�VWDWHPHQW�HDFK�GD\��

&21&/86,216�

7KH� %HHU� JDPH� LV� D� XQLYHUVDOO\� DFFODLPHG� EXVLQHVV�
JDPH�� XVHG� E\� VWXGHQWV� ZRUOGZLGH�� $V� D� EXVLQHVV� JDPH� LW�
KDV�DOO�WKH�DGYDQWDJHV�RI�VLPXODWLRQV�DQG�VLPXODWLRQ�JDPHV��
7KH�+XOLD� JDPH�GHVFULEHG�KHUH�EXLOGV�RQ� WKHVH�DGYDQWDJHV�
ZKLOH� DGGLQJ� HOHPHQWV� RI� FRPSXWHUL]DWLRQ�� DQG� ,QWHUQHW�
EDVHG�FRPPXQLFDWLRQ��

7KH� +XOLD� JDPH� VLPXODWHV� D� JURXS� GHFLVLRQ�PDNLQJ�
SURFHVV�� 7KH� FRPSXWHUL]HG� ORJV� RI� WKH� JDPH� DOORZ� WKH�
FRQGXFW� RI� YDULRXV� H[SHULPHQWV� ZLWK� XQREWUXVLYH� \HW�
PHWLFXORXV�DQG�GRFXPHQWHG�REVHUYDWLRQ��:H�SODQ�WR�KDUQHVV�
WKLV� WRRO� WR� WKH� VWXG\� RI� WKH� LQIOXHQFH� RI� FRPPXQLFDWLRQ�
FKDQQHOV
� EDQGZLGWK�� V\QFKURQLFLW\� DQG� SDUWLFLSDWLRQ� RQ�
JURXS� GHFLVLRQ� PDNLQJ� SURFHVV� �5DIDHOL�� ������� WKH�
VXEMHFWLYH� GHPDQG� IRU� DQG� YDOXH� RI� LQIRUPDWLRQ�� DQG�
GHFLVLRQ�PDNHU�UHOLDQFH�RQ�UHFRPPHQGHU�V\VWHPV��

3OD\LQJ�UHTXLUHV�D�FRPSXWHU��1HWVFDSH�����RU�KLJKHU�DQG�
,QWHUQHW� FRQQHFWLYLW\� ZLWKRXW� SDFNHWV� ILOWHULQJ�� 7KH� JDPH�
DGPLQLVWUDWRU� QHHGV� RQO\� WKH� VDPH� KDUGZDUH� DV� SOD\HUV��
$GPLQLVWUDWRUV�GHILQH�JDPH�SDUDPHWHUV�SULRU�WR�WKH�JDPH��RU�

XVH�RQH�RI�WKH�SUH�GHILQHG�JDPHV��7KH�DGPLQLVWUDWRU�LV�DOVR�
UHVSRQVLEOH� IRU�PDNLQJ� WKH�XVHU�JXLGH�DQG�UXQQLQJ�WKH�SRVW�
JDPH�GLVFXVVLRQ�VHVVLRQ��

�7KH� VHUYHU� FRQVLVWV� RI� D� :LQGRZV� 17� ���� 6HUYHU��
2UDFOH�����GDWDEDVH��,QWHUQHW�FRQQHFWLYLW\�DQG�D�SURSULHWDU\�
V\QFKURQL]DWLRQ�GHPRQ���

7KH�GHVLJQ�DQG�GHYHORSPHQW�SKDVHV�UHTXLUHG�RYHU�KDOI�D�
PDQ�\HDU�� :H� XVHG� YHU\� UHFHQW� SURJUDPPLQJ� DSSURDFKHV�
DQG� QHHGHG� WR� FRQWHQG� ZLWK� OHDUQLQJ� FXUYH� DQG� ILUVW�XVH�
LVVXHV�� 'XULQJ� WKH� GHYHORSPHQW� SKDVH� ZH� WULHG� WR� ILQG�
DSSURDFKHV� WKDW� ZHUH� VWDEOH� HQRXJK� IRU�PDVV� SOD\LQJ��:H�
EHOLHYH� WKDW� ZH� VXFFHHGHG�� 6HYHUDO� FODVVHV� RI� ��� RU� ���
VWXGHQWV� KDYH� SOD\HG� WKH� JDPH� ZLWK� YHU\� IDYRUDEOH�
IHHGEDFN�� $OWKRXJK� VRPH� RI� RXU� FROOHDJXHV� KDG� GRXEWV�
DERXW� SOD\LQJ� WKH� VLPXODWLRQ� RYHU� UHODWLYHO\� OLPLWHG�
EDQGZLGWK� QHWZRUNV�� ZH� VXFFHHGHG� LQ� UXQQLQJ� WKH� JDPH�
ZLWK� SOD\HUV� XVLQJ� UHODWLYHO\� VORZ� ����.%6� �.LORELWV� SHU�
6HFRQG��PRGHPV��

:H� DUH� FXUUHQWO\� FRQGXFWLQJ� HPSLULFDO� VWXGLHV� RI� JDPH�
ORJV� DQG� VXEWOH�PDQLSXODWLRQV� RI� DFWXDO� JDPHV��:H� H[SHFW�
WKH�GDWD�WR�UHIOHFW�RQ�H�FRPPHUFH�WKURXJK�DQ�DVVHVVPHQW�RI�
FRPPXQLFDWLRQ� FKDQQHOV� �EDQGZLGWK��� WKH� VXEMHFWLYH�
GHPDQG� IRU�� DQG� YDOXH� RI� LQIRUPDWLRQ�� DQG� GHFLVLRQ�PDNHU�
UHOLDQFH� RQ� UHFRPPHQGHU� V\VWHPV�� $QG�� DV� JDPH�
DGPLQLVWUDWLRQ� DOORZV� FRQWURO� DQG� PHDVXUHPHQW� RI�
FRPPXQLFDWLRQ�EHWZHHQ�SOD\HUV��ZH�SODQ� WR� LQYHVWLJDWH� WKH�
QDWXUH�RI�WKLV�FRPPXQLFDWLRQ���

0XOWL�3OD\HU��,QWHUQHW�DQG�-DYD�EDVHG�VLPXODWLRQ�XSJUDGH�
JDPHV� WR� D� QHZ� OHYHO�� *DPHV� DUH� HDVLHU� WR� SOD\� DQG�
DGPLQLVWHU�� WKH\� HQDEOH� LQQRYDWLRQV� VXFK� DV� PXOWL� QDWLRQDO�
JDPHV��DV�ZHOO� DV�SURYLGH�D�QHZ�LQIUDVWUXFWXUH� IRU� UHVHDUFK�
DQG� H[SHULPHQWV�� /HW¶V� PHHW� DW� KWWS���KXOLD�KDLID�DF�LO� IRU� D�
JDPH��

5()(5(1&(6��

%XWWHUILHOG��-��	�3HQGHJUDIW��1����������*DPLQJ�WHFKQLTXHV�
WR�LPSURYH�WKH�WHDP�IRUPDWLRQ�SURFHVV��7HDP�SHUIRUPDQFH�
PDQDJHPHQW��$Q�,QWHUQDWLRQDO�-RXUQDO���������������

&RDNOH\��-��5����������8VLQJ�VLPXODWLRQ�PHWKRGV�WR�
LPSOHPHQW�PXOWL�SHUVRQ�UROH�SOD\LQJ�ERDUG�JDPHV��
$YDLODEOH��
KWWS���ZZZ�EXV�RUVW�HGX�IDFXOW\�FRDNOH\�EHHUJDPH�KWP�

'XWWRQ��-��(��	�6WXPSI��6��$����������8VLQJ�EHKDYLRUDO�
VLPXODWLRQV�WR�VWXG\�VWUDWHJLF�SURFHVVHV��6LPXODWLRQ�	�
*DPLQJ������������������

)DULD��$��-��	�'LFNLQVRQ��-��5����������6LPXODWLRQ�*DPLQJ�
IRU�6DOHV�0DQDJHPHQW�7UDLQLQJ��-RXUQDO�RI�0DQDJHPHQW�
'HYHORSPHQW����������������



)ULSS��-����������$�IXWXUH�IRU�EXVLQHVV�VLPXODWLRQ"�-RXUQDO�
RI�(XURSHDQ�LQGXVWULDO�7UDLQLQJ�����������������

)LOLSF]DN��%����������7UDLQLQJ�JHWV�GRRPHG��7UDLQLQJ��
$XJXVW��������������

*LOJHRXV��9��	�'¶&UX]��0����������$�VWXG\�RI�EXVLQHVV�DQG�
PDQDJHPHQW�JDPHV��0DQDJHPHQW�'HYHORSPHQW�5HYLHZ��
�������������

*RRGZLQ��-��6��	�)UDQNOLQ��6��*����������7KH�EHHU�
GLVWULEXWLRQ�JDPH��8VLQJ�VLPXODWLRQ�WR�WHDFK�V\VWHPV�
WKLQNLQJ��-RXUQDO�RI�0DQDJHPHQW�'HYHORSPHQW���������������

.H\V��%��-���)XOPHU��5��0��	�6WXPSI��6��$����������
0LFURZRUOGV�DQG�6LPXZRUOGV��3UDFWLFH�ILHOG�IRU�WKH�
/HDUQLQJ�2UJDQL]DWLRQ��2UJDQL]DWLRQDO�'\QDPLFV��VSULQJ�
�������������

/HKDQH\��%���.RJHWVLGLV��+���3ODWW��$��	�&ODUNH��6����������
:LQGRZV�EDVHG�VLPXODWLRQ�VRIWZDUH�DV�DQ�DLG�WR�OHDUQLQJ��
-RXUQDO�RI�(XURSHDQ�LQGXVWULDO�7UDLQLQJ����������������

0DQ]RQL��-��	�$QJHKUQ��$��$����������8QGHUVWDQGLQJ�
RUJDQL]DWLRQDO�G\QDPLFV�RI�,7�HQDEOHG�FKDQJH��$�
PXOWLPHGLD�VLPXODWLRQ�DSSURDFK��-RXUQDO�RI�0DQDJHPHQW�
,QIRUPDWLRQ�6\VWHPV������������������

0XUUD\��'��+���������7KH�9DOXH�RI�,QIRUPDWLRQ�LQ�WKH�
'HVLJQ�DQG�2SHUDWLRQ�RI�,QGXVWULDO�/RJLVWLFV�6\VWHPV��
7KHVLV��3K�'����8QLYHUVLW\�RI�0LFKLJDQ�

1DWLRQDO�6LPXODWLRQ�&HQWHU����������7UDLQLQJ�ZLWK�
VLPXODWLRQ��D�KDQGERRN�IRU�FRPPDQGHUV�DQG�WUDLQHUV��
&RPELQHG�DUPV�FHQWHU��)RUW�/HDYHQZRUWK��.DQVDV��>2Q�
OLQH@�$YDLODEOH��KWWS���ZZZ�
OHDY�DUP\�PLO�QVF�IDPVLP�VLPKQGEN�LQGH[�KWP�

3DFNHU��'��:��	�*ODVV�+XVDLQ��:����������'HVLJQLQJ�
LQWHUDFWLYH�PXOWL�XVHU�OHDUQLQJ�ODERUDWRULHV��,QWHUQDWLRQDO�
6\VWHP�'\QDPLFV�&RQIHUHQFH��,VWDQEXO��7XUNH\��$XJXVW����
�����>2Q�OLQH@�DYDLODEOH��
KWWS���ZZZ�JND�FRP�SDSHUV�GHVLJQ�KWP�

5DIDHOL��6����������,QWHUDFWLYLW\��)URP�QHZ�PHGLD�WR�
FRPPXQLFDWLRQ��6DJH�$QQXDO�5HYLHZ�RI�&RPPXQLFDWLRQ�
5HVHDUFK��$GYDQFLQJ�&RPPXQLFDWLRQ�6FLHQFH���������������
6DJH��%HYHUO\�+LOOV��&$��

5HGIHUQ��0���)DLUZHDWKHU��5��	�:DWVRQ��6����������
&DOHGRQLD�&RXQFLO��D�QRYHO�DSSURDFK�WR�PDQDJHPHQW�
GHYHORSPHQW��,QGXVWULDO�DQG�&RPPHUFLDO�7UDLQLQJ���������
�����

6DXQGHUV��3��0����������([SHULHQWLDO�OHDUQLQJ��FDVHV�DQG�
VLPXODWLRQ�LQ�EXVLQHVV�FRPPXQLFDWLRQ��%XVLQHVV�
&RPPXQLFDWLRQ�4XDUWHUO\�����������������

6HJHY��(����������6WUDWHJ\��6WUDWHJ\�PDNLQJ�DQG�
SHUIRUPDQFH�LQ�D�EXVLQHVV�JDPH��6WUDWHJLF�PDQDJHPHQW�
-RXUQDO���������������

�6HQJH��3��0���������7KH�)LIWK�'LVFLSOLQH��WKH�$UW�	�
3UDFWLFH�RI�WKH�/HDUQLQJ�2UJDQL]DWLRQ��&XUUHQF\�
'RXEOHGD\��1<��1HZ�<RUN��

�6WHUPDQ��-��'���������0RGHOLQJ�PDQDJHULDO�EHKDYLRU��
0LVSHUFHSWLRQV�RI�IHHGEDFN�LQ�D�G\QDPLF�GHFLVLRQ�PDNLQJ�
H[SHULPHQW��0DQDJHPHQW�6FLHQFH����������������

6WHUPDQ��-�'�������D��7HDFKLQJ�7DNHV�2II��)OLJKW�
6LPXODWRUV�IRU�0DQDJHPHQW�(GXFDWLRQ��25�06�7RGD\��
2FWREHU�������SS���������

�6WHUPDQ��-�'�������E��7KH�%HHU�'LVWULEXWLRQ�*DPH��$Q�
$QQRWDWHG�%LEOLRJUDSK\�&RYHULQJ�LWV�+LVWRU\�DQG�8VH�LQ�
(GXFDWLRQ�DQG�5HVHDUFK��$YDLODEOH��
KWWS���OHDUQLQJ�PLW�HGX�SUD�WRRO�ELEO�KWPO��

6WXPSI��6��$���:DWVRQ��0��$��	�5XVWRJL��+����������
/HDGHUVKLS�LQ�D�JOREDO�YLOODJH��&UHDWLQJ�SUDFWLFH�ILHOGV�WR�
GHYHORS�OHDUQLQJ�RUJDQL]DWLRQV��-RXUQDO�RI�0DQDJHPHQW�
GHYHORSPHQW����������������

7KDYLNXOZDW��3����������&RPSXWHU�DVVLVWHG�JDPLQJ�IRU�
HQWUHSUHQHXUVKLS�HGXFDWLRQ��6LPXODWLRQ�	�*DPLQJ��$Q�
,QWHUQDWLRQDO�-RXUQDO������������������

%,2*5$3+<�

*LODG�5DYLG�

*LODG� 5DYLG� �%�6F�� 7HFKQLRQ�� ,VUDHO�� 0�%�$��� +HEUHZ�
8QLYHUVLW\�RI�-HUXVDOHP��,VUDHO��LV�D�3K�'��VWXGHQW�LQ�0,6�DW�
WKH�*UDGXDWH�6FKRRO�RI�%XVLQHVV�$GPLQLVWUDWLRQ��8QLYHUVLW\�
RI� +DLID�� ,VUDHO�� 7KLV� SDSHU� GHVFULEHV� D� UHVHDUFK� WRRO� KH�
GHYHORSHG� DV� SDUW� RI� KLV� GRFWRUDO� UHVHDUFK��+H� LV� FXUUHQWO\�
H[SORULQJ�HPSLULFDOO\�WKH�UHVXOWV�RI�VXFK�JDPHV��+H�OHFWXUHV�
DW� WKH�+HEUHZ�8QLYHUVLW\� LQ� -HUXVDOHP��2SHQ�8QLYHUVLW\�RI�
,VUDHO� DQG� 5XSLQ� ,QVW��� ,VUDHO�� LQ� WKH� DUHDV� RI� LQIRUPDWLRQ�
V\VWHPV�� WKH� ZHE� DQG� H�FRPPHUFH�� +H� DOVR� ZRUNV� DW� WKH�
2SHQ�8QLYHUVLW\�RI�,VUDHO�DV�ZHE�SURGXFWLRQ�PDQDJHU��

6KHL]DI�5DIDHOL�

6KHL]DI� 5DIDHOL� �%�$��� +DLID� 8QLYHUVLW\�� 0�$�� 2KLR�
6WDWH� 8QLYHUVLW\�� 0�$��� 3K�'��� 6WDQIRUG� 8QLYHUVLW\�� LV� DQ�
$VVRFLDWH� 3URIHVVRU� DW� WKH� *UDGXDWH� 6FKRRO� RI� %XVLQHVV�
$GPLQLVWUDWLRQ��8QLYHUVLW\�RI�+DLID��,VUDHO��+LV�LQWHUHVWV�DUH�
LQ� FRPSXWHUV� DV� PHGLD�� +H� KDV� EHHQ� LQYROYHG� LQ� EXLOGLQJ�
DQG� VWXG\LQJ� FRPSXWHU�PHGLDWHG� DFWLYLWLHV� VXFK� DV�
HOHFWURQLF� FRPPHUFH�� RQOLQH� KLJKHU� HGXFDWLRQ�� SXEOLVKLQJ�
DQG� YLUWXDO� RUJDQL]DWLRQV��+H� DXWKRUHG� VRIWZDUH� DQG� ERRNV�
RQ�JUDSKLFV��HOHFWURQLF�VSUHDGVKHHWV�DQG�VWDWLVWLFDO�DQDO\VLV��
DQG� LQIRUPDWLRQ� V\VWHPV�� +H� LV� FR�HGLWRU� RI� 1HWZRUN� DQG�
1HW3OD\��9LUWXDO�*URXSV� RQ� WKH� ,QWHUQHW� SXEOLVKHG�E\�0,7�
3UHVV�� ������ +H� FR�IRXQGHG� DQG� HGLWHG� 7KH� -RXUQDO� RI�
&RPSXWHU�0HGLDWHG�&RPPXQLFDWLRQ��


