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&RQIHUHQFH 3DSHU

$JLOH�6RIWZDUH�'HYHORSPHQW�LQ�3UDFWLFH

)ORULQGD�,PHUL�
��$IsULQD�6NHMD���$JRQ�0HPHWL���(YUHQ�(WHP�

�
'HSDUWPHQW�RI�,QIRUPDWLFV��)DFXOW\�RI�1DWXUDO�6FLHQFHV�DQG�0DWKHPDWLFV��0.
��<ÕOGÕ]�7HFKQLFDO�8QLYHUVLW\��7XUNH\�


&RUUHVSRQGLQJ�$XWKRU���H�PDLO��IORULQGD�LPHUL#XQLWH�HGX�PN

$EVWUDFW

'XH� WR� UDSLG� FKDQJHV� LQ� WKH� HFRQRPLF� DQG� WHFKQRORJLFDO� HQYLURQPHQW�� WKH� RUJDQL]DWLRQV� DUH� SODFHG� XQGHU�
LQFUHDVLQJ�SUHVVXUH� IRU�DJLOLW\�DQG�HIILFLHQF\��7KXV�� WKH� WUDGLWLRQDO�VWUXFWXUHV� WHQG� WR�EH� UHSODFHG�E\�QHZHU��
IOH[LEOH�VWUXFWXUHV��DGDSWHG�WR�YDULRXV�HYHQWV�RFFXUULQJ�LQVLGH�DQG�RXWVLGH�FRPSDQLHV��5HJDUGLQJ�,QIRUPDWLRQ�
7HFKQRORJ\�� WKH� VFLHQFH� RI� SURMHFW� PDQDJHPHQW� KDV� EHFRPH� YHU\� LPSRUWDQW�� 6RIWZDUH� GHYHORSPHQW� LV�
EHFRPLQJ�YHU\�FRPSOH[�DQG�WR�PDNH�LW�HYHQ�KDUGHU�FXVWRPHU�UHTXLUHPHQWV�FKDQJHV�YHU\�IUHTXHQWO\�PDNLQJ�WKH�
SURFHVV�HYHQ�PRUH�GLIILFXOW��7UDGLWLRQDO�6'/&�DUH�QRW�DEOH�WR�PHHW�WKH�UHTXLUHPHQWV�RI�WKH�PDUNHW��7KH�DJLOH�
VRIWZDUH�GHYHORSPHQW�PHWKRGRORJ\�LV�LQWURGXFHG�DQG�KDV�EHFRPH�RQH�RI�WKH�PRVW�FRPPRQO\�XVHG�VRIWZDUH�
GHYHORSPHQW� WHFKQLTXHV�� $JLOH� VRIWZDUH� GHYHORSPHQW� DLPV� DW� IDVW�� OLJKW� DQG� HIIHFWLYH� GHYHORSPHQW� WKDW�
VXSSRUWV�FXVWRPHU¶V�EXVLQHVV�ZLWKRXW�EHLQJ�FKDRWLF�RU�ULJRUV��+RZHYHU��OLWWOH�LV�NQRZQ�DERXW�KRZ�HIIHFWLYH�DQG�
HIILFLHQW�$JLOH�SUDFWLFHV�DUH�RYHU�WKH�WUDGLWLRQDO�PHWKRGRORJLHV��DQG�ZKDW�WKHLU�VXFFHVV�IDFWRUV�DUH��7KH�SDSHU�
DQDO\]HV�DJLOH�PHWKRGRORJ\�E\�LGHQWLI\LQJ�LWV�VWUHQJWKV�DQG�ZHDNQHVVHV�IURP�D�SUDFWLFDO�SRLQW�RI�YLHZ���,Q�WKLV�
VWXG\��ZH�KDYH�FRQGXFWHG�D�VXUYH\�ZLWK�D�PDQDJHU�DQG�GHYHORSHUV�DW�D�VRIWZDUH�FRPSDQ\�LQ�7XUNH\�WR�LGHQWLI\�
FULWLFDO�VXFFHVV�IDFWRUV�ZKLOH�XVLQJ�DJLOH�PHWKRGRORJ\��7KH�SDSHU�LV�UHOHYDQW�IRU�SUDFWLWLRQHUV��E\�SUHVHQWLQJ�WKH�
PDLQ�EHQHILWV�DQG�GLVDGYDQWDJHV�RI�XVLQJ�$*,/(�LQ�,QIRUPDWLRQ�7HFKQRORJ\�FRPSDQLHV�

.H\ZRUGV� DJLOH�VRIWZDUH�PHWKRGRORJ\��VRIWZDUH�FRPSDQLHV��HPSLULFDO�DQDO\VLV��TXHVWLRQQDLUH�

,QWURGXFWLRQ

7KH� LQWURGXFWLRQ� RI� :HE� ���� DQG� ZHE�EDVHG� VHUYLFHV� KDYH� FKDQJHG WKH� ZD\� VRIWZDUH� DSSOLFDWLRQ� DUH�
GHYHORSHG��,Q�D�ZHE�VHUYLFH�HQYLURQPHQW��VRIWZDUH�DSSOLFDWLRQV�SUHVHQW�VHUYLFHV�WKDW�FDQ�HDVLO\�FRPPXQLFDWH�ZLWK�
VRIWZDUH� FRPSRQHQWV�� WKXV� SURYLGLQJ� D� IDVWHU� DQG� PRUH� SURGXFWLYH� FRPPXQLFDWLRQ� EHWZHHQ� FOLHQWV� DQG�
HQWUHSUHQHXUV��7R�IXOILOO�WKH�UHTXLUHPHQWV�RI�WKH�FOLHQWV��VRIWZDUH�GHYHORSLQJ�FRPSDQLHV�VKRXOG�UHOHDVH�SURGXFWV�
DQG�VHUYLFHV�PRUH�RIWHQ��7KH�LQYROYHPHQW�RI�D�FOLHQW�DV�D�³FR�SURJUDPPHU´�DQG�DV�D�VRXUFH�RI�IHHGEDFN�LQ�UHDO�
WLPH�LV�D�ELJ�KHOS�IRU�VRIWZDUH�FRPSDQLHV�WR�LPSURYH�WKH�SURGXFWV�UHJXODUO\��

7KH� DLP� RI� VRIWZDUH� FRPSDQLHV� LV� WR� GHYHORS� SURGXFWV� ZLWK� DQ� DGHTXDWH� TXDOLW\� IXOILOOLQJ� FXVWRPHU¶V�
UHTXLUHPHQW�� E\� UHVSHFWLQJ� WKH� WLPH� DQG� WKH� EXGJHW� FRQVWUDLQWV�� 7KH�PRVW� LPSRUWDQW� IDFWRU� WKDW� DIIHFWV� WR� WKH�
WULDQJOH�RI REMHFWLYHV��TXDOLW\��WLPH�DQG�FRVW��LV�ZLWK�QR�GRXEW�WKH�PHWKRGRORJ\�XVHG�WR�PDQDJH�DQG�GHYHORS�D�
SURMHFW���'LIIHUHQW�SURMHFW�PHWKRGRORJLHV�DUH�EHLQJ�XVHG�LQ�VRIWZDUH�SURMHFW�PDQDJHPHQW�GXH�WR�GLIIHUHQW�DWWULEXWHV�
DQG�FRPSOH[LW\�RI�VRIWZDUH�SURMHFWV��$PRQJ�WKHP�WKH�PRVW�IUHTXHQWO\�XVHG�PHWKRGRORJLHV�DUH��:DWHUIDOO��6SLUDO��
,QFUHPHQWDO��,WHUDWLYH�DQG�(YROXWLRQDU\�DQG�UHFHQWO\�LW�LV�$JLOH�PHWKRGRORJ\�WKDW�LV�EHLQJ�XVHG�DV�ZHOO�>�@>�@�

,Q� VXFK� D� G\QDPLF� DQG� LQWHUUHODWHG� EXVLQHVV� V\VWHP�� PDQ\� FRPSDQLHV� DUH� DGRSWLQJ� WKH� DJLOH� VRIWZDUH�
GHYHORSPHQW�� 7KH� ³$JLOH�0RYHPHQW´ LQ� WKH� VRIWZDUH� LQGXVWU\� VDZ� WKH� OLJKW� RI� GD\�ZLWK� WKH� $JLOH� 6RIWZDUH�
'HYHORSPHQW�0DQLIHVWR�SXEOLVKHG�E\�D�JURXS�RI�VRIWZDUH�SUDFWLWLRQHUV�DQG�FRQVXOWDQWV�LQ������>�@�

7KH� DJLOH� SURMHFW� PDQDJHPHQW� LV� D� FRPELQDWLRQ� RI� LWHUDWLYH� DQG� LQFUHPHQWDO� PHWKRGRORJ\� DQG� LV� EHLQJ�
FRQVLGHUHG� DV� DGYDQWDJHRXV� EHFDXVH� HQDEOHV� WR�� TXLFNO\� UHOHDVH� SURGXFWV� WR� WKH� PDUNHW�� UHVSRQG� TXLFNO\� WR�
FRQWLQXDOO\�FKDQJLQJ�UHTXLUHPHQWV��DQG�GHOLYHU�WKH�VRIWZDUH�SURGXFW�WR�WKH�FXVWRPHU�LQ�D�YHU\�VKRUW�WLPH�>�@ �
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0HWKRG

'DWD�IRU�WKLV�VWXG\�ZHUH�FROOHFWHG�WKURXJK�D�VXUYH\�RI�VRIWZDUH�GHYHORSPHQW�SURIHVVLRQDOV�ZKR�DUH�DGRSWHUV�
RI�DJLOH�GHYHORSPHQW�LQ�D�VRIWZDUH�FRPSDQ\�LQ�7XUNH\���7KH�VXUYH\�GDWD�SUHVHQWHG�LQ�WKLV�VWXG\�DUH�JDWKHUHG�XVLQJ�
D�TXHVWLRQQDLUH��%XW�� WR� ILOO� LQ�VRPH�JDSV�D� VHQLRU�PDQDJHU�ZKR�KDV�EHHQ��DQG� LV��SDUW�RI�VRPH�DJLOH� VRIWZDUH�
SURMHFWV�LV�LQWHUYLHZHG��4XHVWLRQV�RI�WKH�TXHVWLRQQDLUH�XVHG�LQ�WKLV�VWXG\�DUH�XVHG�EHIRUH�IURP�VHYHUDO�DXWKRUV�DQG�
UHFHQWO\�LV�XVHG�E\�'RQPH] >�@��4XHVWLRQV��WRWDO�����ZHUH�GLYLGHG�LQWR�VHYHUDO�VHFWLRQV�DV�IROORZLQJ�D��LQYHVWPHQWV�
IRU�LQYROYLQJ�DQG�HQFRXUDJLQJ�$JLOH�SURFHVVHV��E� HYDOXDWLRQ�RI�HIILFLHQF\�DQG�HIIHFWLYHQHVV�RI�$JLOH�GHYHORSPHQW�
PHWKRGRORJ\��F��HYDOXDWLRQ�RI�WKH�EHQHILWV�RI�WKH�$JLOH�PHWKRGRORJ\��G��HYDOXDWLRQV�RI�WKH�WRROV�XVHG�DQG�WKH�
IDFWRUV�DIIHFWLQJ�WKH�VHOHFWLRQ�RI�DJLOH�WRROV�DQG LVVXHV�EHIRUH�LPSOHPHQWLQJ�VXFFHVVIXO�DJLOH�PHWKRGV���7R�UHIOHFW�
WKH�OHYHO�RI�SHUFHSWLRQ�RI�WKH�TXHVWLRQ�E\�WKH�UHVSRQGHQW�D���SRLQW�/LNHUW�VFDOH�ZDV�XVHG�

5HVXOWV

%HORZ� ZH� ZLOO� SUHVHQW� WKH� DQVZHUV� JLYHQ� E\� SDUWLFLSDQWV�� $V� UHJDUGLQJ� WKH� ILUVW� VHFWLRQ�� WKH� LQYHVWLQJ�
LQYROYLQJ�DQG�HQFRXUDJLQJ�RI�DJLOH�SURFHVVHV�WKH�JUDSK�EHORZ�JLYHV�D�FOHDUHU�YLHZ�RI�WKH�DQVZHUV�JLYHQ�E\�WKH�
SDUWLFLSDQWV�

)LJ����

:KHQ�ZH�H[DPLQHG� WKH�HYDOXDWLRQ�RI�HIILFLHQF\�DQG�HIIHFWLYHQHVV�RI�$JLOH�GHYHORSPHQW�PHWKRGRORJ\ SDUW��
UHVXOWV�DUH�DV�VKRZQ�LQ�WKH�FKDUW�EHORZ��ILJ�����

Ϭ

ϭ

LQYHVWPHQWV�IRU�LQYROYLQJ�DQG�HQFRXUDJLQJ�DJLOH�SURFHVVHV�

WRR�PXFK KLJKO\ SDUWLDOO\ YHU\�OLWWOH QHYHU
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)LJ�����

$V�UHJDUGLQJ�WKH�HYDOXDWLRQ�RI�WKH�EHQHILWV�RI�WKH�$JLOH�PHWKRGRORJ\��DQVZHUV�DUH�SUHVHQWHG�LQ�WKH�FKDUW�EHORZ��
ILJ���

)LJ����

$QG� WKH� ODVW�SDUW�RI� WKH�TXHVWLRQQDLUH�ZKLFK� WULHG� WR� HYDOXDWH WKH WRROV�XVHG�DQG� WKH� IDFWRUV�DIIHFWLQJ� WKH�
VHOHFWLRQ�RI�DJLOH�WRROV�DQG�LVVXHV�EHIRUH�LPSOHPHQWLQJ�VXFFHVVIXO�DJLOH�PHWKRGV��FKDUW�EHORZ��ILJ�����VKRZV�WKH�
DQVZHUV�
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HYDOXDWLRQ�RI�HIILFLHQF\�DQG�HIIHFWLYHQHVV�RI�$JLOH�GHYHORSPHQW�
PHWKRGRORJ\

YHU\�SRVLWLYH SRVLWLYH SDUWLDOO\�SRVLWLYH DFWLYH�IDLOHG QHJDWLYH�HIIHFW

�

�

HYDOXDWLRQ�RI�WKH�EHQHILWV�RI�WKH�$JLOH�PHWKRGRORJ\�

YHU\�SRVLWLYH SRVLWLYH SDUWLDOO\�SRVLWLYH QHJDWLYH�HIIHFW
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:H� DOVR� LQWHUYLHZHG� WKH�PDQDJHU�� WR� KDYH� EHWWHU� XQGHUVWDQGLQJ� UHJDUGLQJ� WKH� FKDOOHQJHV� DQG� EHQHILWV� RI�
VXFFHVVIXO�LPSOHPHQWDWLRQ�RI�DJLOH�PHWKRGRORJ\��ZLWKLQ�WKH�SHULRG�RI���\HDUV��DQG�WKH�DQVZHUV�DUH�DV�VKRZQ�LQ�
WDEOH����

,V� WUDLQLQJ� QHFHVVDU\� IRU� WKH� WHDP� WR� XVH� DJLOH�
PHWKRGRORJ\"

<HV�

7KH� VXFFHVV� UDWH� RI� DJLOH� SURMHFWV� LQ� \RXU�
RUJDQL]DWLRQ

�����������

7KH� QXPEHU� RI� SURMHFWV� \RX� XVH� DJLOH�PHWKRG� LQ�
\RXU�LQVWLWXWLRQ

����������

7KH� QXPEHU� RI� HPSOR\HHV� LQ� WKH� ODUJHVW� SURMHFW�
ZRUNLQJ� ZLWK� DJLOH� PHWKRGRORJ\� LQ� \RXU�
RUJDQL]DWLRQ

��������

7KH�QXPEHU�RI�SHRSOH�LQ�\RXU�DYHUDJH�WHDP�LQ�DJLOH�
SURMHFWV�DW�\RXU�LQVWLWXWLRQ

����������

,I� \RX� DUH� JRLQJ� WR� FRPSDUH� ZLWK� DQRWKHU�
PHWKRGRORJ\�WKDW�\RX�XVHG�EHIRUH��ZK\�ZRXOG�\RX�
SUHIHU�DJLOH�PDQDJHPHQW"�

,Q� WHUPV� RI� SURYLGLQJ� D� FRPSHWLWLYH� HGJH� LQ� WKH�
PDUNHW�WR�PHHW�WKH�FXVWRPHU
V�QHHGV�DQG�WKH�WLPH�
RI�H[LW�WR�WKH�PDUNHW�

&RQFOXVLRQ

$�SURFHVV�RI�VRIWZDUH�GHYHORSPHQW�KDV�EHHQ�WKH�IRFXV�RI�LQWHUHVW�RI�PDQ\�UHVHDUFKHUV�GXH�WR�D�ODUJH�SHUFHQWDJH�
RI�IDLOXUHV�LQ�WKH�VRIWZDUH�LQGXVWU\��UDQJLQJ�IURP�LQDELOLW\�WR�SURYLGH�VRIWZDUH�VROXWLRQ�WKDW�ILWV�WR�WKH�UHTXLUHPHQWV��
WR�SURYLGLQJ�VROXWLRQV�WKDW�DUH�D�PDLQWHQDQFH�QLJKWPDUH�RU�LQ�WKH�ZRUVW�FDVH�LQDELOLW\�WR�SURYLGH�DQ\�VROXWLRQ�DW�
DOO� $JLOH�VRIWZDUH�GHYHORSPHQW�SURYLGHV�DQ�HIIHFWLYH�VROXWLRQ�WR�WKH�FKDOOHQJHV�IDFHG�E\�WKH�VRIWZDUH�LQGXVWU\�
LQFOXGLQJ�HYHU�LQFUHDVLQJ�VRIWZDUH�FRPSOH[LW\��G\QDPLF�XVHU�UHTXLUHPHQWV��ORZ�EXGJHWV�DQG�WLJKW�VFKHGXOHV��7KH�
VXGGHQ� LQFUHDVH� LQ� DGRSWLRQ� RI� $JLOH� PHWKRGV� DFURVV� WKH� VRIWZDUH� LQGXVWU\� SURYHV� WKHLU� XVHIXOQHVV� DQG�
HIIHFWLYHQHVV��$JLOH�SURFHVVHV�HQVXUH�IUHTXHQW�LQWHUDFWLRQ�EHWZHHQ�GHYHORSHUV�DQG�FXVWRPHUV��E\�RIIHULQJ�DGGLWLRQ�
DQG�LPSURYHG�UHWXUQ�RQ�LQYHVWPHQW��WRJHWKHU�ZLWK�TXLFN�UHVSRQVLYHQHVV�WR�FKDQJLQJ�VRIWZDUH�GHPDQGV��:LWK�RXU�
HPSLULFDO�VWXG\��ZH�LQWHQG�WR�FRQWULEXWH�WR�WKH�DOUHDG\�H[LVWLQJ�NQRZOHGJH�DERXW�WKH�EHQHILWV�DQG�FKDOOHQJHV�RI�
DJLOH�PHWKRGRORJ\��

�

�

HYDOXDWLRQV�RI�WKH�WRROV�XVHG�DQG�WKH�IDFWRUV�DIIHFWLQJ�WKH�VHOHFWLRQ�RI�
DJLOH�WRROV�DQG�LVVXHV�EHIRUH�LPSOHPHQWLQJ�VXFFHVVIXO�DJLOH�PHWKRGV�

WRR�PXFK KLJKO\ SDUWLDOO\ QHYHU
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5HIHUHQFHV

>�@� &��*RNKDQ�DQG�=��.DUDND\D��³3URMHFW�0DQDJHPHQW�3UREOHPV� LQ�$JLOH�0HWKRGRORJLHVௗ��$�6\VWHPDWLF�
0DSSLQJ�6WXG\�´�LQ�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�&RPSXWHU�6FLHQFH�DQG�(QJLQHHULQJ��������QR��2FWREHU�

>�@� $��&RFNEXUQ��$JLOH�6RIWZDUH�'HYHORSPHQW��$GGLVRQ�:HVOH\�3URIHVVLRQDO�������
>�@� 0��%HHGOH�HW�DO���³0DQLIHVWR�IRU�$JLOH�6RIWZDUH�'HYHORSPHQW�´�SS���±��������
>�@� %��%RHKP�DQG�5��7XUQHU��³2EVHUYDWLRQ�RQ�%DODQFLQJ�'LVFLSOLQH�DQG�$JLOLW\�´�LQ�3URFHHGLQJV�RI�WKH�$JLOH�

'HYHORSPHQW�&RQIHUHQFH��������S�����
>�@� (�� 'RQPH]�� ³dHYLN� \D]LOLP JHOLVWLUPH� VXUHFLQGH� NULWLN� EDVDUL� IDNWRUOHULQLQ� EHOLUOHQPHVL� YH�

RQFHOLNOHQGLULOPHVLQH�\RQHOLN�ELU�RUQHN�FDOLVPD´�������


