
� 'ULYLQJ�,QIRWDLQPHQW�$SS��*DPLILFDWLRQ�RI�
3HUIRUPDQFH�'ULYLQJ�

&KXDQ�6KL�
8QLYHUVLW\�RI�0LQQHVRWD�
����8QLRQ�6WUHHW�6(�
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$%675$&7�
,QIRWDLQPHQW� DSSV� DUH� VRIWZDUH� WKDW� FRPELQHV� LQIRUPDWLRQ� DQG�
HQWHUWDLQPHQW�� 7KLV� SDSHU� H[SORUHV� WKH� XVH� RI� JDPLILFDWLRQ� DQG�
SHUIRUPDQFH� GULYLQJ� DV� GHVLJQ� HOHPHQWV� RI� DQ� LQIRWDLQPHQW� DSS�
WKDW�FDQ�WUDQVIRUP�WKH�ERULQJ�DQG�PXQGDQH�DVSHFWV�RI�GULYHV�LQWR�
SURGXFWLYH��HQWHUWDLQLQJ��HQJDJLQJ��DQG� IXQ�H[SHULHQFHV��7KH�DSS�
LV� D� SHUIRUPDQFH� GULYLQJ� JDPH� FDOOHG� Ä'ULYLQJ�0LVV�'DLV\ெ�>�@��
7KH� JDPH� FDQ� EH� SOD\HG� HLWKHU� UHSHDWHGO\� RQ� GDLO\� URXWLQHV� RU�
FDVXDOO\� RQ� RQH� WULS�� $VLGH� IURP� WKH� HGXFDWLRQ� DQG� SURGXFWLYH�
HOHPHQWV��WKH�JDPH�LV�GHVLJQHG�WR�HQWHUWDLQ�DQG�HQJDJH��

&DWHJRULHV�DQG�6XEMHFW�'HVFULSWRUV�
+������ >,QIRUPDWLRQ� LQWHUIDFHV� DQG� SUHVHQWDWLRQ@�� 8VHU�
,QWHUIDFHV��.�����>3HUVRQDO�&RPSXWLQJ@��*DPHV��

*HQHUDO�7HUPV�
'HVLJQ��+XPDQ�)DFWRUV��

.H\ZRUGV�
([SHULHQFH�� JDPLILFDWLRQ�� LQ�YHKLFOH� LQIRWDLQPHQW�� SHUIRUPDQFH�
GULYLQJ��VNLOO�PDVWHU\��

�� ,1752'8&7,21�
$XWRPRELOH�PDQXIDFWXUHUV�DUH�H[SORULQJ�LQ�YHKLFOH�ZD\V�WR�PDNH�
WKH� MRXUQH\� OHVV�ERULQJ��2QH�DSSURDFK� LV� WR� WUDQVODWH� LQIRUPDWLRQ�
DERXW� SK\VLFDO� GULYLQJ� SDUDPHWHUV� LQWR� YLYLG� DQLPDWLRQ�� )RU�
H[DPSOH�� WKH� &KHYUROHW� 9ROWெV� Ä'ULYHU� ,QIRUPDWLRQ� &HQWHUெ�
GLVSOD\V� D� EDOO� WKDW� DQLPDWHV� DQG� FKDQJHV� FRORU� �H�J��� \HOORZ� IRU�
VXGGHQ�EUDNLQJ��EDVHG�RQ�D�FDUெV�DFFHOHUDWLRQ�RU�GHFHOHUDWLRQ�>�@��
,QIRUPDWLRQ�PHGLD�WKDW�PDNH�DQ�LQWHQWLRQDO�HIIRUW�WR�HQWHUWDLQ�DUH�
NQRZQ�DV�LQIRWDLQPHQW�DSSV���
$V� D� GULYLQJ� WDVN�� SHUIRUPDQFH� GULYLQJ� VKDUHV� VLPLODU� WDVN� DQG�
VLWXDWLRQDO�FKDUDFWHULVWLFV�ZLWK�URXWLQH�GULYLQJ��7KXV��SHUIRUPDQFH�
GULYLQJ� FDQ� SURYLGH� WKH� LQIRUPDWLRQDO� FRPSRQHQW� IRU� DQ�
LQIRWDLQPHQW� DSS� IRU� URXWLQH� GULYHV�� :KHQ� FRPELQHG� ZLWK�
JDPLILFDWLRQ� >�@�� ZH� KDYH� WKH� HQWHUWDLQPHQW� FRPSRQHQW� IRU� WKH�
DSS��7\LQJ�HQWHUWDLQPHQW� WR� WKH� LQIRUPDWLRQDO�SUHVHQWDWLRQ�RI� WKH�
GULYHUெV� SHUIRUPDQFH� FDQ� RIIHU� WZR� EHQHILWV� WR� WKH� GULYHU�� D��
UHOLHYH� WKH� WHGLXP� RI� GULYLQJ� DQG� E�� JLYH� UHDO�WLPH� IHHGEDFN� RI�
KRZ�ZHOO�WKH�GULYHU�LV�GULYLQJ��7KLV�SDSHU�H[SORUHV�D�QRYHO�ZD\�RI�
HQWHUWDLQLQJ� GULYHUV� GXULQJ� URXWLQH� GULYHV� E\� GHVLJQLQJ� D�
SHUIRUPDQFH�GULYLQJ�FRPSHWLWLRQ�JDPH�WKDW�XVHV�WKH�URXWLQH�GULYHV�
DV�WKH�JDPH�FRQWH[W��

�

�� *$0(�02'(�$1'�)/2:�
7KH� JDPH�� QDPHG� Ä'ULYLQJ� 0LVV� 'DLV\ெ�� KDV� WZR� FRPSHWLQJ�
PRGHV��$�SOD\HU�FDQ�FRPSHWH�ZLWK�DOO�WKH�RWKHU�SOD\HUV�ZKR�KDYH�
WUDYHOHG�WKH�VDPH�URXWH��GHILQHG�DV�VKDULQJ�WKH�VDPH�VWDUWLQJ�DQG�
HQG� SRLQWV�� ZLWKLQ� WKH� SDVW� ZHHN�� :H� FDOO� WKLV� PRGH� ÄSXEOLF�
FRPSHWLWLRQெ��,Q�DGGLWLRQ��D�SOD\HU�FDQ�FRPSHWH�ZLWK�KHUVHOI�LI�VKH�
KDV�EHHQ�GULYLQJ�RQ� WKH�VDPH� URXWH� URXWLQHO\��:H�FDOO� WKLV�PRGH�
ÄVHOI�FRPSHWLWLRQெ���7KH�ÄSXEOLF�FRPSHWLWLRQெ�PRGH�LV�WXUQHG�RQ�E\�
GHIDXOW� ZKLOH� WKH� ÄVHOI� FRPSHWLWLRQெ� PRGH� ZLOO� EH� WXUQHG� RQ�
DXWRPDWLFDOO\�LI�WKH�DSS�GHWHFWV�D�URXWH�LV�UHSHDWHG���
:KHQ� WKH� JDPH� LV� ODXQFKHG�� LW� FKRRVHV� WKH� JDPH� OHYHO� IRU� WKH�
SOD\HUV� EDVHG� RQ� WKHLU� SUHYLRXV� SHUIRUPDQFH�� )RU� D� QHZ� SOD\HU��
WKH�JDPH�EHJLQV�ZLWK�WKH�ÄHDV\ெ�OHYHO�WKDW�VHWV�D�KLJKHU�WULJJHULQJ�
WKUHVKROG� IRU� EDG� GULYLQJ� EHKDYLRU� DQG� D� ORZHU� WULJJHULQJ�
WKUHVKROG�IRU�JRRG�GULYLQJ�EHKDYLRU��7KH�JRDO�IRU�WKH�SOD\HU�LV�WR�
GULYH�D�YLUWXDO�SDVVHQJHU��0LVV�'DLV\��WR�WKH�GHVWLQDWLRQ�VDIHO\�DQG�
VPRRWKO\� DQG� WR� DYRLG� KD]DUGRXV� DQG� XQFRPIRUWDEOH�PDQHXYHUV�
OLNH�VXGGHQ�EUDNLQJ��VHH�)LJXUH����:KHQ�D�GULYH�HQGV��WKH�SOD\HU�
LV� JLYHQ� D� VXPPDU\� RI� KHU� WULS� DQG� SHUIRUPDQFH�� ,Q� DGGLWLRQ� WR�
GULYLQJ� VWDWLVWLFV�� WKH� VXPPDU\� DOVR� WHOOV� WKH� SOD\HU� KRZ� VKH�
FRPSHWHV� KHUVHOI� LQ� WKH� SDVW� �ÄVHOI� FRPSHWLWLRQெ� PRGH�� RU� RWKHU�
SOD\HUV��ÄSXEOLF�FRPSHWLWLRQெ�PRGH�����6HH�)LJXUH������
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�
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&RS\ULJKW�KHOG�E\�DXWKRU�V��
$XWRPRWLYH8,
����2FWREHU��������3RUWVPRXWK��1+��86$��
$GMXQFW�3URFHHGLQJV��
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�� 285�*2$/6�
7KH�GHVLJQ�RI�WKH�JDPH�DSS�KDV�WKUHH�PDLQ�JRDOV��)LUVW��WKH�JDPH�
PDNHV�GULYHV�IXQ��HQWHUWDLQLQJ�DQG�HQJDJLQJ�H[SHULHQFHV��6HFRQG��
WKH�JDPH�LV�IRFXVHG�RQ�GHYHORSLQJ�FDU�FRQWURO�VNLOOV�DQG�WKHUHIRUH�
GULYHUV� VKRXOG�QRW�EH� OHVV�FDXWLRXV� LQ�GULYLQJ�GXH� WR�SOD\LQJ�RXU�
JDPH��7KLUG�� WKH�ERQXV�DVSHFW�RI� WKH�JDPH� LV� WKDW� LW� WXUQV�GULYHV�
LQWR� SURGXFWLYH� DQG� HGXFDWLRQDO� H[SHULHQFHV� ZKHUH� GULYHUV� FDQ�
LPSURYH�WKHLU�GULYLQJ�SHUIRUPDQFHV��

�� *$0(�'(6,*1�
7R� DFKLHYH� WKH� JRDO� RI� EHLQJ� HQWHUWDLQLQJ�� WKH� DSS� XVHV� VHYHUDO�
JDPH� GHVLJQ� VWUDWHJLHV�� )LUVW�� WKH� JDPH� LV� D� UROH�SOD\LQJ� JDPH��
2XU� JDPHெV�EDFN� VWRU\� LV� LQVSLUHG� E\� WKH� PRYLH� Ä'ULYLQJ� 0LVV�
'DLV\ெ�>�@��0LVV�'DLV\�LV�D�YLUWXDO�SDVVHQJHU�DQG�WKH�SOD\HU�LV�WKH�
GULYHU� DQG� KHU� FKDXIIHXU�� 6KH� RFFDVLRQDOO\� FRPPHQWV� RQ� WKH�
FKDXIIHXUெV�UHDO�DQG�DFWXDO�GULYLQJ�SHUIRUPDQFH��$XGLR� IHHGEDFN�
LV�SULPDULO\�XVHG�VR�WKDW�GULYHUV�GR�QRW�QHHG�WR�FRQVWDQWO\�DWWHQG�WR�
WKH� GLVSOD\� >�@�� 2XU� 0LVV� 'DLV\� LV� D� \RXQJ� JLUO� WR� PDNH� WKH�
FKDUDFWHU� DQG� WKH� DXGLR� HIIHFW� FXWH� DQG� SOD\IXO�� 'LIIHUHQW� DXGLR�
IHHGEDFN� VQLSSHWV� DUH� PDSSHG� WR� HDFK� DFWLRQ� IRU� YDULHW\�� 0RUH�
JHQHUDOO\��RXU�GHVLJQ�HQYLVLRQV�GLIIHUHQW�SHUVRQD�IRU�0LVV�'DLV\��
HDFK� SHUVRQD� RIIHUV� GLIIHUHQW� ZD\V� WR� HQWHUWDLQ� DQG� PRGHOV�
GLIIHUHQW�IHHGEDFN�FDULFDWXUHV���
6HFRQG�� UHZDUG� PHFKDQLVPV� DUH� LQFRUSRUDWHG� WR� PRWLYDWH� XVHU�
HQJDJHPHQW�� 7KH� JDPH� PRQLWRUV� VPRRWK� DQG� KD]DUGRXV� GULYLQJ�
SHUIRUPDQFH�� 6PRRWK� GULYLQJ� SHUIRUPDQFH� LQFOXGHV� FRQVWDQW�
GULYLQJ� VSHHG� IRU� D� SHULRG� RI� WLPH� �DND� FUXLVH� FRQWURO��� GULYLQJ�
ZLWKLQ� VSHHG� OLPLW�� VPRRWK� DFFHOHUDWLRQ� DQG� GHFHOHUDWLRQ� RI� WKH�
YHKLFOH��DQG�VPRRWK�FRUQHULQJ��+D]DUGRXV�GULYLQJ�LQFOXGHV�JRLQJ�
RYHU�WKH�VSHHG�OLPLW��VXGGHQ�VWDUWV�DQG�VWRSV��VKDUS�FRUQHULQJ��DQG�
HUUDWLF� ODQH�FKDQJHV��2XU� LQLWLDO�SURWRW\SH� LPSOHPHQWV�DOO�EXW� WKH�
FRUQHULQJ� DQG� ODQH� FKDQJHV�� )RU� GHWHFWHG� GULYLQJ� SHUIRUPDQFH��
SOD\HUV� ZLOO� UHFHLYH� WKXPEV�XS� DQG� WKXPEV�GRZQ�� DFFXPXODWH�
JDPH� VFRUH�� DQG� HDUQ� ³YLUWXDO� PRQH\´� RQ� HDFK� GULYH�� 7KH� WKUHH�
W\SHV� RI� UHZDUGV� SOD\� GLIIHUHQW� UROHV� LQ�PRWLYDWLQJ� SDUWLFLSDWLRQ��
7KH�WKXPEV�XS�DQG�WKXPEV�GRZQ�FRXQWV�DUH�VKRZQ�WR�SOD\HUV�DV�
WKH\�GULYH��VLQFH�LW�LV�WKH�PRVW�GLUHFW�DQG�LPPHGLDWH�ZD\�RI�JLYLQJ�
IHHGEDFN�RI�GULYLQJ�SHUIRUPDQFH��7KH�JDPH�VFRUH�LV�WKH�ZHLJKWHG�
VXP�RI�VPRRWK�DQG�KD]DUGRXV�GULYLQJ�LQFLGHQFHV�WKDW�KHOS�SOD\HUV�
XQGHUVWDQG� GLIIHUHQFHV� LQ� SRWHQWLDO� ULVN� RI� KD]DUGRXV�PDQHXYHUV�
DQG� WKH� GLIILFXOW\� RI� SHUIRUPLQJ� VPRRWK� EHKDYLRUV�� WKXV�PDNLQJ�
WKH� JDPH� PRUH� UHDOLVWLF�� ³9LUWXDO� PRQH\´� LV� DFFXPXODWHG� RYHU�
PXOWLSOH�URXQGV�RI�JDPH�SOD\�ZLWK�WKH�LQLWLDO�EDODQFH�EHLQJ���IRU�
ILUVW�WLPH� SOD\HUV�� ,W� LV� D� ORQJ�WHUP�PHDVXUHPHQW� WKDW� LV� XVHG� WR�
FXOWLYDWH�OR\DOW\�WR�WKH�JDPH��
7KLUG�� FRPSHWLWLRQ� LV� DGGHG� WR� LQFUHDVH� IXQ� DQG� HQJDJHPHQW� IRU�
SOD\HUV�� 0RUH� LPSRUWDQWO\�� WKH� JDPH� SURPRWHV� JRRG� FDU�FRQWURO�
VNLOOV� RYHU� GLIIHUHQW� URDG� FRQGLWLRQV� LQFOXGLQJ� WUDIILF� DQG�
GLVFRXUDJHV�WKH�GULYHUெV�EDG�GULYLQJ�EHKDYLRUV��3OD\HUV�DUH�DEOH�WR�
FRPSHWH� ZLWK� WKHPVHOYHV� E\� FRPSDULQJ� SHUIRUPDQFHV� RYHU� WKH�
VDPH� URXWH�RQ�GLIIHUHQW�GD\V�RU�FRPSHWH�ZLWK�RWKHUV� WKURXJK�WKH�
UHSRUWLQJ� RI� WKHLU� UDQN� DPRQJ� DOO� SHRSOH� WKDW� KDYH� SOD\HG� WKH�
JDPH�RQ�WKH�VDPH�URXWH��VHH�)LJXUH������

�� ,03/(0(17$7,21�'(7$,/6�
7KH� DSS� FROOHFWV� GULYLQJ� GDWD� VXFK� DV� FDU� VSHHG� IURP� 2%'��
DFFHOHURPHWHU� UHDGLQJV� IURP� WKH� VPDUWSKRQH�� DOWLWXGH� IURP�
VPDUWSKRQHெV� *36�� DQG� VSHHG� OLPLW� RI� WKH� FXUUHQW� URDG� IURP�
1RNLDெV�PDSV�$3,�VHUYLFH�>�@��,W�DQDO\]HV�WKH�GDWD�LQ�UHDO�WLPH�WR�

LGHQWLI\�SHULRGV�RI�JRRG�DQG�EDG�GULYLQJ�SHUIRUPDQFH��*DPH�UXOHV�
DUH�GHVLJQHG�WR�PRWLYDWH�WKH�SOD\HU�WR�GULYH�WKHLU�YHKLFOH�ZLWK�KLJK�
SHUIRUPDQFH��2XU�LQLWLDO�SURWRW\SH�GRHV�QRW�DFFRXQW�IRU�WUDIILF�EXW�
ZH� LQWHQG� WR� LQFRUSRUDWH� WUDIILF� LQIRUPDWLRQ� DQG� WR� DGMXVW� WKH�
WKUHVKROGV�EDVHG�RQ�KHDY\�DQG�OLJKW�WUDIILF�>����@��

7KH�JDPH�LV�D�+70/��DSSOLFDWLRQ�WKDW�UXQV�LQVLGH�D�:HE�EURZVHU�
RQ� WKH� VPDUWSKRQH�� $V� WKH� DSS� LQYROYHV� PDVK�XS� RI� GDWD� DQG�
IXQFWLRQDOLW\�IURP�WKH�VPDUWSKRQH��WKH�FDU��DQG�WKH�FORXG��+70/��
LV�D�QDWXUDO�SURJUDPPLQJ�SDUDGLJP�IRU�WKH�DSS��7KH�DSS�DFFHVVHV�
GULYLQJ� GDWD� IURP� WKH� FDUெV� RQ�ERDUG� GLDJQRVWLFV� �2%'�� DQG�
VPDUWSKRQHெV� VHQVRUV�� 7KH� SUHYDOHQFH� RI� VHQVRU�SDFNHG�
VPDUWSKRQHV�DQG�WKHLU�FR�SUHVHQFH�LQ�FDUV�EHFDXVH�RI�WKHLU�RZQHUV�
PDNH�VPDUWSKRQHV�D�QDWXUDO�SODWIRUP�WR�GHOLYHU�LQIRWDLQPHQW�DSSV��
&DU�VSHHG�IURP�2%'�LV�DFFHVVHG�WKURXJK�D�-DYDVFULSW�$3,�WKDW�LV�
LPSOHPHQWHG�DV�D�EURZVHU�SOXJLQ��$OWLWXGH�DQG�DFFHOHURPHWHU�GDWD�
DUH�DFFHVVHG�YLD�ORFDO�:HE�VHUYLFHV�SURYLGHG�E\�WKH�VPDUWSKRQH��
1RNLDெV�0DS�$3,V�SURYLGH��IRU�H[DPSOH��FORXG�VHUYLFHV�IRU�VSHHG�
OLPLW�DQG�WUDIILF�LQIRUPDWLRQ���)LQDOO\��WKH�SKRQH�LV�FRQQHFWHG�WR�D�
0LUURU/LQN�HQDEOHG�KHDG�XQLW�YLD�86%��:H�XVH�0LUURU/LQN�>����@�
WHFKQRORJ\� WR� GHOLYHU� WKH� EURZVHU�EDVHG� DSSOLFDWLRQ� UXQQLQJ� RQ�
WKH� VPDUWSKRQH� WR� D� FDUெV�GDVKERDUG�� 'ULYHUV� FDQ� OHYHUDJH� WKH�
KHDG�XQLWெV�ODUJHU�VFUHHQ�DQG�LQWHUDFW�GLUHFWO\�ZLWK�WKH�KHDG�XQLWெV�
WRXFKVFUHHQ��ZKLFK�LV�VDIHU�DQG�HDVLHU�WR�XVH��

�� 6800$5<�$1'�1(;7�67(36�
2XU� JDPH� XVHV� JDPH� WHFKQLTXHV� WR� HQWHUWDLQ� GULYHUV� ZKLOH�
PLQLPL]LQJ�GLVWUDFWLRQ��2XU�QH[W�VWHSV�LQFOXGH�H[WHQGLQJ�WKH�JDPH�
ZLWK� GLIIHUHQW� SHUVRQD� DQG� IHDWXUHV� PHQWLRQHG� HDUOLHU� �H�J���
FRUQHULQJ��ODQH�FKDQJHV��WUDIILF��WKDW�IRUP�WKH�EDVLV�RI�RXU�RYHUDOO�
GHVLJQ�� � $V� ZHOO�� ZH� SODQ� WR� FRQGXFW� XVHU� VWXG\� WR� REWDLQ� XVHU�
IHHGEDFN�FRQFHUQLQJ�RXU�DVVXPSWLRQV�����GULYHUV�IHHO�ÄHQWHUWDLQHGெ�
SOD\LQJ� RXU� JDPH�� ��� GULYHUV� DUH� QRW� GLVWUDFWHG� DQG� RSHUDWH�
YHKLFOHV�ZLWK�PRUH�FDXWLRQ�ZKHQ�SOD\LQJ�RXU�JDPH��DQG����GULYHUV�
LPSURYH�RQ�WKHLU�SHUIRUPDQFH�GULYLQJ�VNLOOV�DV�D�UHVXOW�RI�SOD\LQJ�
WKH�JDPH�GXULQJ�URXWLQH�GULYHV��

�� 5()(5(1&(6�
>�@ %RVH��5���%UDNHQVLHN��-���DQG�3DUN��.�<��������7HUPLQDO�

0RGH���7UDQVIRUPLQJ�0RELOH�'HYLFHV�LQWR�$XWRPRWLYH�
$SSOLFDWLRQ�3ODWIRUPV��3URF��$XWRPRWLYH8,�������SS������
�����

>�@ %URZQ��,��'��(IIHFW�RI�D�FDU�UDGLR�RQ�GULYLQJ�LQ�WUDIILF��������
(UJRQRPLFV����������������������

>�@ &DU�&RQQHFWLYLW\�&RQVRUWLXP��0LUURU�/LQN��
KWWS���ZZZ�WHUPLQDOPRGH�RUJ�WHFKQRORJ\�KWPO�

>�@ 'HWHUGLQJ��6���6LFDUW�0���1DFNH�/���2ெ+DUD�.���DQG�'L[RQ�'��
������*DPLILFDWLRQ��8VLQJ�*DPH�'HVLJQ�(OHPHQWV�LQ�1RQ�
JDPLQJ�&RQWH[WV��([W��$EVWUDFWV�&+,�������SS�������������

>�@ *LWOLQ��-�0��������,V�JDPLILFDWLRQ�RI�GULYLQJ�WKH�DQVZHU�WR�
XUEDQ�VSHHGLQJ"�KWWS���DUVWHFKQLFD�FRP�JDGJHWV���������LV�
WKH�FKHY\�YROW�WKH�DQVZHU�WR�XUEDQ�VSHHGLQJ��

>�@ ,0'%��'ULYLQJ�0LVV�'DLV\��
KWWS���ZZZ�LPGE�FRP�WLWOH�WW���������

>�@ 1RNLD�0DSV�$3,V��KWWS���DSL�PDSV�QRNLD�FRP�HQ�LQGH[�KWPO�
>�@ 4XRUD��,V�WKHUH�DQ\�SXEOLF�$3,�IRU�REWDLQLQJ�WUDIILF�

LQIRUPDWLRQ"�KWWS���ZZZ�TXRUD�FRP�,V�WKHUH�DQ\�SXEOLF�
$3,�IRU�REWDLQLQJ�WUDIILF�LQIRUPDWLRQ�
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