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$EVWUDFW

,Q�WKLV�SDSHU��ZH�SUHVHQW�%250���%XVLQHVV�2EMHFW�5HODWLRQ�0RGHOLQJ��VRPH�RI�LWV�WRROV

DQG� PHWKRGV�� %250� LV� WKH� PHPEHU� RI� VR�FDOOHG� GRPDLQ� VSHFLILF� PHWKRGRORJLHV� DQG

SURYLGHV�D�PHWKRGRORJ\�GHYHORSHG�WR�FDSWXUH�XVHU�UHTXLUHPHQWV�DQG�SUHVHQW� WKHP�LQ�D

ZD\��WKDW�DFFRUGLQJ�IURP�FOLHQWV�VXJJHVWV�LV�YHU\�HIIHFWLYH��%250�LV�ZHOO�DSSOLFDEOH�LQ

DUHDV��ZKHUH�VRIWZDUH�DSSOLFDWLRQ�UHTXLUHPHQWV�DUH�QRW�FRPSOHWHO\�VSHFLILHG�DW�WKH�EHJLQ

RI� WKH�GHYHORSPHQW�SURFHVV��EXW�FDQ�EH� LQWHUYLHZHG��PRGHOHG�� UHILQHG�DQG�YDOLGDWHG�DV

WKH�FROOHFWLRQ�RI�SURFHVVHV�ZLWK�PXWXDOO\�FROODERUDWLQJ�REMHFWV�

,QWURGXFWLRQ���2EMHFW�2ULHQWHG�6\VWHPV�'HYHORSPHQW

��0� / �)��.�� LV� RULJLQDOO\� D� *UHHN� WHUP� WKDW� PHDQV� �VWXG\� RI� PHWKRGV��� +RZHYHU�� WKH� WHUP

PHWKRGRORJ\� LV� SUDJPDWLFDOO\�ZHOO� HVWDEOLVKHG�ZLWKLQ� WKH� ILHOG� RI� LQIRUPDWLRQ� V\VWHPV� WR�PHDQ� WKH

VDPH�DV�PHWKRG��,Q�WKLV�SDSHU�� LW� LV�DVVXPHG�WKDW��PHWKRGRORJ\��KDV�WKH�VDPH�PHDQLQJ�DV�WKH�ZRUG

�PHWKRG��

'HYHORSLQJ� VRIWZDUH� V\VWHPV� LV� D� FRPSOH[� DFWLYLW\� FKDUJHG� ZLWK� PDQ\� GLIILFXOWLHV� IRU� VRIWZDUH

HQJLQHHUV�DV� WKH\�HQGHDYRU� WR�HQVXUH�� WKDW� WKHUH� WKH�ULJKW�V\VWHP�LV�EXLOW�� ,W�PHDQV� WKDW� WKH�VRIWZDUH

GHYHORSHUV�PXVW�IXOO\�XQGHUVWDQG�WKH�XVHU�GRPDLQ�DQG�PRUHRYHU�WR�FRQYH\�WKLV�XQGHUVWDQGLQJ�RI�WKH

GRPDLQ� WR� WKH�XVHU��7KH�SUREOHP� LV� WR� ILQG�D� FRPPRQ� ODQJXDJH� IRU� WKH�GHYHORSHUV� WR� H[SUHVV� WKHLU

XQGHUVWDQGLQJ�RI�WKH�SUREOHP�VSDFH�WKDW�LV�ERWK�VXIILFLHQWO\�ULFK�IRU�WKH�GHYHORSHUV�WR�IXOO\�DUWLFXODWH

WKHLU�LGHDV�ZKLOH�DOVR�EHLQJ�FRPSUHKHQVLEOH�WR�XVHUV�IURP�DOO�EXVLQHVV�GRPDLQ�DUHDV�RI�GLVFRXUVH��>��@

8VH�&DVH� >�@� KDV� EHFRPH� D� ZHOO� DFFHSWHG� SDUW� RI� REMHFW� RULHQWHG� DQDO\VLV� DQG� LQ� PDQ\� FDVHV� KDV

SURYHG�D�XVHIXO�PHFKDQLVP�IRU�FRPPXQLFDWLRQ�EHWZHHQ�GHYHORSHUV�DQG�GRPDLQ�H[SHUWV��(HHOHV�DQG

6LPV� >��@� GHILQH� D� EXVLQHVV� SURFHVV� DV� D� FROOHFWLRQ� FRQVLVWLQJ� RI� D� QXPEHU� RI� HOHPHQWV�� DFWLYLWLHV�

WUDQVLWLRQV�� VWDWHV� DQG�GHFLVLRQV��7KH\� WRR� VWDWH� WKDW� WKH�80/�DFWLYLW\�GLDJUDPV� FDQ�EH� XVHG� DV� WKH

PRGHOLQJ�WRRO�LQ�FDSWXULQJ�EXVLQHVV�SURFHVVHV�DQG�XVHU�UHTXLUHPHQWV�

$UH�WKHUH�6RPH�3UREOHPV�ZLWK�WKH�$FWXDO�2EMHFW�2ULHQWHG�'HVLJQ�0HWKRGRORJLHV"

7KH� ILUVW� DQG� ZH� WKLQN� WKH� PDMRU� SUREOHP�ZLWK� REMHFW� RULHQWHG�PHWKRGRORJLHV� DULVHV� LQ� WKH� LQLWLDO

VWDJHV� RI� V\VWHP� GHYHORSPHQW� F\FOH�� >����@� 7KH� LQLWLDO� VWDJH� RI� DQ\� REMHFW� RULHQWHG� GHVLJQ

PHWKRGRORJLHV�VKRXOG�EH�FRQFHUQHG�ZLWK�WKH�FRQVWUXFWLRQ�RI�DQ�LQLWLDO�REMHFW�PRGHO��RIWHQ�FDOOHG�DQ



HVVHQWLDO�REMHFW�RU� FRQFHSWXDO�PRGHO�EXLOW� RXW�RI� DQ� VHW� RI� REMHFWV� NQRZQ�DV� HVVHQWLDO� REMHFWV��7KLV

PRGHO�VKRXOG�EH�FRQVWUXFWHG�ZLWK�WKH�DFWLYH�SDUWLFLSDWLRQ�RI�WKH�VWDNHKROGHUV��LQ�RUGHU�WR�HQVXUH�WKDW

WKH�FRUUHFW�V\VWHP�LV�EHLQJ�GHYHORSHG��&RQVHTXHQWO\��DQ\�WRROV�RU�GLDJUDPV�XVHG�DW�WKLV�VWDJH�VKRXOG

EH�PHDQLQJIXO�WR�WKH�VWDNHKROGHUV��PDQ\�RI�ZKLFK�DUH�QRW�³FRPSXWHU�HQJLQHHULQJ�OLWHUDWH´��+HQFH��DQ\

GLDJUDPV�XVHG�VKRXOG�EH�HDVLO\�FRPSUHKHQVLEOH�WR�DOO��UHJDUGOHVV�RI�WKHLU�V\VWHPV�H[SHULHQFH�

7KH� UHSUHVHQWDWLRQ� WHFKQLTXHV� XVHG� LQ� PRVW� H[LVWLQJ� PHWKRGRORJLHV�� RIWHQ� LQYROYHV� FRQVWUXFWLQJ� D

GLDJUDP� XVLQJ� D� GLDJUDPPDWLF� ODQJXDJH� ZKLFK� SURYLGHV� TXLWH� FRPSOH[� FRQFHSWV�� )RU� H[DPSOH� WKH

PRGHOV� XVHG� LQ� 207� >��@� RU� 80/� >�����@� FDQ� XVH� TXDQWLILHUV�� OLQN� FODVVHV�� H[WHUQDO� UHODWLRQV�

DJJUHJDWLRQV��HWF��0DQ\�RI�WKHVH�FRQFHSWV�RI�HVVHQWLDO�UHTXLUHPHQWV�IRU�DQ\�VRIWZDUH�LPSOHPHQWDWLRQ

DUH� WRR� ³VRIWZDUH� FRGH� RULHQWHG´� WR� EH� XVHIXO� LQ� FDSWXULQJ� SULPDU\� V\VWHP� LQIRUPDWLRQ��0RUHRYHU�

VXFK�GLDJUDPV�DUH�RIWHQ�FRQFHSWXDOO\� ULFK� DQG�GLIILFXOW� IRU� WKH� FXVWRPHU� DQG�RWKHU� ³QRQ� FRPSXWHU´

SHRSOH� WR� IXOO\� XQGHUVWDQG�� 7KHUH� LV� RI� FRXUVH� QR� FRPSXOVLRQ� WR� XVH� WKHVH� IHDWXUHV� EXW� LQ� RXU

H[SHULHQFH��VRIWZDUH�GHVLJQHUV�ZLOO�RIWHQ�XVH�DOO�WKH�IDFLOLWLHV�SURYLGHG�ZLWKRXW�DQ\�FRQVLGHUDWLRQ�DV�WR

WKHLU� DSSURSULDWHQHVV�� +RZHYHU�� WKHLU� H[LVWHQFH� VKRZV� WKDW� WKHVH� GLDJUDPPDWLF� WHFKQLTXHV� ZHUH

GHYHORSHG�ZLWK�WKH�ODWHU�VWDJHV�RI�VRIWZDUH�GHYHORSPHQW�LQ�PLQG�DQG�WKHLU�XVH�LQ�WKH�HDUO\�VWDJHV�RI

VRIWZDUH�GHYHORSPHQW�ZDV�RIWHQ�DGGHG�RQ�DV�DQ�DIWHU�WKRXJKW�

7KLV�DSSURDFK�LV�LQ�PDUNHG�FRQWUDVW�WR�WKH�³ROG�JRRG´�6WUXFWXUHG�'HYHORSPHQW�0HWKRGRORJLHV��,I�ZH

FRPSDUH�VWDQGDUG�(QWLW\�5HODWLRQ�'LDJUDP��(5'��>�����@�ZLWK�REMHFW�FODVV�GLDJUDP�XVHG�LQ�207�RU

80/��ZH�ILQG�WKDW�(5'�RQO\�XVHV� WKUHH�EDVLF��\HW�SRZHUIXO�FRQFHSWV��2EMHFW�FODVV�GLDJUDP��RQ� WKH

RWKHU�KDQG��JHQHUDOO\�XVHV�DERXW�WZHQW\�GLIIHUHQW�FRQFHSWV��VSUHDG�RYHU�D�QXPEHU�RI�GLIIHUHQW�OHYHOV�RI

DEVWUDFWLRQ�

5HFHQWO\�� LW� LV� WUXH� WKHUH� KDYH� DSSHDUHG� VRPH� DGG�RQV� WR� D� QXPEHU� RI�&$6(� WRROV� WR� IDFLOLWDWH� WKH

VWDJHV�RI�LQLWLDO�DQDO\VLV��7KLV�LV�D�PRYH�LQ�WKH�ULJKW�GLUHFWLRQ��EXW�WKHUH�LV�VWLOO�FRQVLGHUDEOH�SURJUHVV

WR�EH�PDGH��$GGLQJ�8VH�&DVH�$QDO\VLV�>�@�WR�22$�DQG�22'�PHWKRGV�SURYLGHV�WKHVH�H[WHQVLRQV�

8VH�&DVH�PRGHOLQJ��ZKLFK� LQ� WKH� IRXQGDWLRQ�RI�PRVW�REMHFW�RULHQWHG�GHYHORSPHQW�PHWKRGV� LV�RIWHQ

LQVXIILFLHQW� E\� LWVHOI� WR� IXOO\� VXSSRUW� WKH� GHSWKV� UHTXLUHG� IRU� LQLWLDO� V\VWHP�PRGHOLQJ�� � )RZOHU� >��@

KLJKOLJKWV�VRPH�GHILFLHQFLHV�LQ�WKH�XVH�FDVH�DSSURDFK��VXJJHVWLQJ�WKDW�XVH�FDVH�GLDJUDPV�LI�WKH\�DUH�WR

FRQYH\�DOO�WKH�QHFHVVDU\�LQIRUPDWLRQ�QHHG�VXSSOHPHQWDWLRQ�E\�VHTXHQFH�DQG�DFWLYLW\�GLDJUDPV��7KHVH

PRGLILFDWLRQV� WR� XVH� FDVH� DQDO\VLV� ZRXOG� UHVXOW� LQ� D� QXPEHU� RI� GLIIHUHQW� GLDJUDPV� WKDW� DUH� XVHG

LQLWLDOO\� WR�GHILQH� WKH� LQWHUDFWLRQ�EHWZHHQ�DQ\�SURSRVHG�V\VWHP�DQG�DQ\�XVHUV��%250��RQ� WKH�RWKHU

KDQG��XVHV�D�VLQJOH�GLDJUDP�WKDW�HPERGLHV�WKH�VDPH�LQIRUPDWLRQ�DQG��WKHUHIRUH�LV�FOHDU�IRU�WKH�XVHU�WR

IRUP�D�FRPSOHWH�XQGHUVWDQGLQJ�RI�WKH�LQWHUDFWLRQ�RI�WKH�YDULRXV�V\VWHP�FRPSRQHQWV�

,Q�PDQ\�GHYHORSPHQW�PHWKRGRORJLHV�� WKH�GLDJUDPV�XVHG�GR�QRW�GLVWLQJXLVK�EHWZHHQ� WKRVH�FRQFHSWV

IURP�WKH�XVHUV
�DUHD�RI�GLVFRXUVH��ZKLFK�ZH�UHIHU�WR�DV�EDVLF�FRQFHSWV��DQG�WKRVH�DGGHG�WR�LPSOHPHQW

DQ� REMHFW�RULHQWHG� VRIWZDUH� GHVLJQ�� � :H� EHOLHYH� DQ\� LQLWLDO� GLDJUDP� VKRXOG� VXSSRUW� RQO\� EDVLF

FRQFHSWV��DQ\�GHULYHG�FRQFHSWV�VKRXOG�EH�OHIW�IRU�ODWHU�LQ�WKH�PRGHOLQJ�SURFHVV�

$GGLWLRQDOO\��GLDJUDPV�VKRXOG�QRW�RYHUORDG�XVHUV�ZLWK�FRPSOLFDWHG�JUDSKLFDO� V\PEROV� WKDW� UHODWH� WR

FRQFHSWV�GHILQHG�DW�YDULRXV�OHYHOV�RI�DEVWUDFWLRQ�



$� IXUWKHU� GHVLUDEOH� DVSHFW� RI� LQLWLDO� V\VWHP� GLDJUDP� LV� WKDW� WKH\� VKRXOG� QRW� RQO\� EH� DSSOLFDEOH� IRU

VRIWZDUH�GHYHORSPHQW�� EXW� VKRXOG� DOVR� VXSSRUW�PDQDJHUV�ZLWK� WKH� GHYHORSPHQW� RI� GHFLVLRQ�PDNLQJ

PRGHOV��EXVLQHVV�SURFHVV�UHHQJLQHHULQJ�DQG�DQDO\VLV�RI�PDQDJHPHQW�FKDQJHV��LUUHVSHFWLYH�RI�ZKHWKHU

WKH�RXWFRPH�UHTXLUHV�DQ\�VRIWZDUH�LPSOHPHQWDWLRQ�

7KH�VHFRQG�SUREOHP�WKDW�ZH�ILQG�ZLWK�PRVW�GHYHORSPHQW�PHWKRGRORJLHV�LV�WKDW�WKH\�UHTXLUH�D�QXPEHU

RI�GLIIHUHQW�GLDJUDPV�WR�IXOO\�GHVFULEH�WKH�V\VWHP��(DFK�GLDJUDP�LV�XVHG�WR�PRGHO�RQH�DVSHFW�RI� WKH

V\VWHP�

7KH� ILQDO� SUREOHP� ZH� ILQG� ZLWK� PRVW� 2EMHFW� 2ULHQWHG� GHYHORSPHQW� PHWKRGRORJLHV� LV� WKDW� WKH

JUDSKLFDO� QRWDWLRQV� DUH� XVHG� WKURXJKRXW� WKH� HQWLUH� GHYHORSPHQW� OLIHF\FOH�� %250�GRHV� QRW� XVH� WKH

VDPH�REMHFW� FRQFHSWV� LQ� DOO� WKH�SKDVHV�RI� WKH� V\VWHP�GHYHORSPHQW�SURFHVV�� UDWKHU� WKHUH� LV� D� ORJLFDO

SURJUHVVLRQ�RI�FRQFHSWV��XVXDOO\�IURP�PRUH�DEVWUDFW�WR�PRUH�FRQFUHWH�UHSUHVHQWDWLRQV��0RUHRYHU��LW�LV

H[SHFWHG�WKDW�LQGLYLGXDO�DWWULEXWHV�DQG�OLQNV�EHWZHHQ�REMHFWV�ZLOO�FKDQJH�GXULQJ�WKH�SURFHVV�RI�V\VWHP

GHYHORSPHQW��,Q�WKH�%250�DSSURDFK��VXFK�WUDQVIRUPDWLRQV�RI�LQGLYLGXDO�FRQFHSWV�DUH�WKH�PDWWHU�RI

VSHFLILF�WHFKQLTXHV�XVHG�WR�PRYH�EHWZHHQ�WKH�GLIIHUHQW�SKDVHV�RI�WKH�V\VWHP�GHYHORSPHQW�

7KH�%250�$SSURDFK

%250�±�%XVLQHVV�2EMHFW�5HODWLRQ�0RGHOLQJ�ZDV�RULJLQDOO\�GHYHORSHG�LQ������DQG�ZDV�LQWHQGHG�WR

SURYLGH�VHDPOHVV�VXSSRUW�IRU�WKH�EXLOGLQJ�RI�REMHFW�RULHQWHG�VRIWZDUH�V\VWHPV�EDVHG�RQ�SXUH�REMHFW�

RULHQWHG� ODQJXDJHV� DQG� HQYLURQPHQWV� VXFK� DV� 6PDOOWDON� DQG� REMHFW� GDWDEDVHV�� 6XEVHTXHQWO\�� LW� KDV

EHHQ�UHDOL]HG�WKDW�WKLV�PHWKRG�KDV�VLJQLILFDQW�SRWHQWLDO�LQ�EXVLQHVV�SURFHVV�PRGHOLQJ�DQG�RWKHU�UHODWHG

EXVLQHVV�DQG�XVHU�UHTXLUHPHQW�LVVXHV��7KH�LQLWLDO�ZRUN�RQ�%250�ZDV�FDUULHG�RXW�XQGHU�WKH�VXSSRUW�RI

WKH�&]HFK�$FDGHPLF�OLQN�SURJUDP�RI�WKH�%ULWLVK�&RXQFLO��DV�SDUW�RI�WKH�9$33,(16�UHVHDUFK�SURMHFW�

IXUWKHU� GHYHORSPHQW� KDV� EHHQ� FDUULHG� RXW� ZLWK� WKH� VXSSRUW� RI� 'HORLWWH�	� 7RXFKH� &]HFK� 5HSXEOLF�

5HFHQW�GHYHORSPHQWV�RI� WKLV�PHWKRG�KDYH�EHHQ�H[WHQVLYHO\� WHVWHG�ZLWKLQ�EXVLQHVV�RULHQWHG�SURMHFWV�

>�@

%XVLQHVV�2EMHFW�5HODWLRQ�0RGHOLQJ� �%250�� LV� D� QHZ� DSSURDFK� WR� ERWK� SURFHVV�PRGHOLQJ� DQG� WKH

VXEVHTXHQW� GHYHORSPHQW� RI� LQIRUPDWLRQ� V\VWHPV�� ,W� SURYLGHV� DQ� DSSURDFK� WKDW� IDFLOLWDWHV� WKH

GHVFULSWLRQ�RI�KRZ�UHDO�EXVLQHVV�V\VWHPV�HYROYH��FKDQJH��DQG�EHKDYH���,W�KDV�EHHQ�XVHG�VXFFHVVIXOO\�

WR� GHYHORS� D� QXPEHU� RI� LQIRUPDWLRQ� V\VWHPV� LQ� YDULRXV� DUHDV� RI� EXVLQHVV� DFWLYLW\�� ���� %250

DSSOLFDWLRQV� LQFOXGH�+HDOWK�&DUH��(OHFWULFLW\� DQG�*DV�'LVWULEXWLRQ��5DGLR� DQG�79�EURDGFDVWLQJ� DQG

5HJLRQDO�*RYHUQPHQW��

7KH�%250�DSSURDFK�LV�EDVHG�RQ�HDFK�REMHFW�KDYLQJ�WKUHH�LQGHSHQGHQW�DWWULEXWHV�FDOOHG�GLPHQVLRQV�

7KHVH�DUH�GDWD��EHKDYLRU��DQG�KLVWRU\��D�FRPSRVLWLRQ�RI�VWDWHV�DQG�WUDQVLWLRQV��L�H��WKH�REMHFW�OLIHF\FOH��

%250�LV�IXQGDPHQWDOO\�DQ�REMHFW�RULHQWHG�GHYHORSPHQW�PHWKRGRORJ\�>�@�EXW�GLIIHUV�IURP�RWKHU�VXFK

PHWKRGRORJLHV�� ,Q� %250�� WKH� H[WHQW� RI� NQRZOHGJH� UHTXLUHG� WR� XQGHUVWDQG� DQ� REMHFW� DQG� XVH� LW

HIIHFWLYHO\�LQ�WKH�GHVLJQ�SURFHVV�HYROYHV�WKURXJKRXW�WKH�GHYHORSPHQW�SURFHVV�LQ�D�FOHDU��SUHFLVH�DQG

FRQVLVWHQW�PDQQHU��,QLWLDOO\��REMHFWV�DUH�GHILQHG�DV�EXVLQHVV�REMHFWV��ZKHUH�RQO\�NQRZOHGJH�RI� WKHLU

DFWLYLWLHV��UHODWLRQVKLSV��DQG�LQWHUFRPPXQLFDWLRQV�LV�UHTXLUHG��>��@�%XVLQHVV�REMHFWV�GXULQJ�WKH�GHVLJQ

SURFHVV�DUH�FKDQJHG��YLD�D�VHW�RI�FOHDUO\�GHILQHG�DQG�FRQVLVWHQW�WHFKQLTXHV��LQWR�FRQFHSWXDO�REMHFWV�



'XULQJ� WKH� LPSOHPHQWDWLRQ� SKDVH� FRQFHSWXDO� REMHFW� HYROYH� LQ� D� VLPLODU� VWUXFWXUHG� DQG� FRQWUROOHG

PDQQHU�LQWR�VRIWZDUH�REMHFWV��7KXV�DW�HDFK�VWDJH�RI� WKH�GHYHORSPHQW�SURFHVV��%250�UHTXLUHV� WKDW

WKH�GHJUHH�RI�NQRZOHGJH�DERXW�DQ�REMHFW�LV�RQO\�ZKDW�LV�UHTXLUHG�WR�HQDEOH�WKH�GHYHORSPHQW�SURFHVV�WR

SURFHHG�

7KXV��EXVLQHVV�FRQVXOWDQWV�FDQ�SDUWLFLSDWH�LQ�WKH�GHYHORSPHQW�SURFHVV�ZLWKRXW�WKH�QHHG�WR�XQGHUVWDQG

VRIWZDUH�FRQFHSWV�WKDW�DUH�WKH�H[SHUWLVH�RI�WKH�VRIWZDUH�GHYHORSHU�DQG�YLFH�YHUVD���3DUWLFLSDQWV�LQ�WKH

GHYHORSPHQW�SURFHVV�DUH�UHTXLUHG�WR�FRQWULEXWH�ZLWK�NQRZOHGJH�VROHO\�IURP�WKHLU�DUHD�RI�H[SHUWLVH�

%250�KDV�VWURQJ�WKHRUHWLFDO�EDFNJURXQG��7KH�PHWKRG�XVHV�WKHRU\�RI�ILQLWH�VWDWH�PDFKLQHV�DQG�IRUPV

WKH�PRGHOHG�SURFHVV�DV�D�FRPSRVLWLRQ�RI�PRUH�0HDO\�W\SH�DXWRPDWD��>����@�7KH�PHWKRG�FDQ�EH�XVHG

ZLWK�&$6(�7RRO�0HWD(GLW£��LQ�ZKLFK�KDV�EHHQ�LPSOHPHQWHG�YLD�LWV�PHWD�PRGHO�GHVFULSWLRQ��>��@�7KH

LPSOHPHQWDWLRQ�RI�%250�LQ�RWKHU�&$6(�WRROV�LV�DOVR�LQ�SURJUHVV�

7KH� %250�PHWKRG� SURYLGHV� D� FRQVLVWHQW� VHW� RI� FRQFHSWV�� ZLWK� FRQFLVH� JUDSKLFDO� UHSUHVHQWDWLRQV�

ZKLFK�DUH�XVHG�DW�HDFK�VWDJH�LQ�GHYHORSLQJ�WKH�SURFHVV�PRGHO���0RUHRYHU��WKHVH�FRQFHSWV�IDFLOLWDWH�D

FRKHUHQW�PRGHO�UHJDUGOHVV�RI�DQ\�VXEVHTXHQW�XVH�RI�WKH�SURFHVV�PRGHO��7KXV��WKH�GHYHORSHU�LV�HDVLO\

DEOH�WR�XVH�WKHLU�PRGHO� LQ�D�ZLGH�UDQJH�RI�IROORZ�RQ�DFWLYLWLHV���)RU�H[DPSOH��$GYDQFHG�%35��'DWD

0LQLQJ�IRU�,QIRUPDWLRQ�6\VWHP�RU�LQ�,QIRUPDWLRQ�6\VWHP�'HVLJQ�

%250�GRHV�QRW�XVH�WKH�VDPH�REMHFW�FRQFHSWV� LQ�DOO� WKH�SKDVHV�RI� WKH�V\VWHP�GHYHORSPHQW�SURFHVV�

UDWKHU� WKHUH� LV� D� ORJLFDO� SURJUHVVLRQ� RI� FRQFHSWV�� XVXDOO\� IURP� PRUH� DEVWUDFW� WR� PRUH� FRQFUHWH

UHSUHVHQWDWLRQV�� 0RUHRYHU�� LW� LV� H[SHFWHG� WKDW� LQGLYLGXDO� DWWULEXWHV� DQG� OLQNV� EHWZHHQ� REMHFWV� ZLOO

FKDQJH�GXULQJ� WKH�SURFHVV�RI� V\VWHP�GHYHORSPHQW��6XFK� WUDQVIRUPDWLRQV�RI� LQGLYLGXDO� FRQFHSWV� DUH

WKH� PDWWHU� RI� VSHFLILF� WHFKQLTXHV� XVHG� WR� PRYH� EHWZHHQ� WKH� GLIIHUHQW� SKDVHV� RI� WKH� V\VWHP

GHYHORSPHQW���/RRN�DW�ILJXUH���

,Q� DOO� SKDVHV� RI� %250� GHYHORSPHQW� SURFHVV�� LW� LV� SRVVLEOH� IRU� HDFK� FRQFHSW� WR� KDYH� VRPH� RI� WKH

IROORZLQJ�

���$�6HW�RI�VXSHULRU�FRQFHSWV�IURP�ZKLFK�LW�FRXOG�EH�GHULYHG�E\�DQ�DSSURSULDWH�WHFKQLTXH

���$�6HW�RI�LQIHULRU�FRQFHSWV�ZKLFK�FRXOG�EH�GHULYHG�IURP�LW�E\�DQ�DSSURSULDWH�WHFKQLTXH

���9DOLGLW\�5DQJH���7KH�SKDVHV��RI�WKH�GHYHORSPHQW�SURFHVV��ZKHUH�LW� LV�DSSURSULDWH��7KHUH�DUH�DOVR

SKDVHV�ZKHUH�VXSHULRU�DQG�LQIHULRU�FRQFHSWV�VKRXOG�EH�XVHG�LQVWHDG�

���$� 6HW� RI� WHFKQLTXHV� DQG� UXOHV�� ZKLFK� JXLGH� WKH� VWHS�E\�VWHS� WUDQVIRUPDWLRQ� DQG� WKH� FRQFHSW

UHYLVLRQV�EHWZHHQ�WKH�V\VWHP�GHYHORSPHQW�SKDVHV��ZKLFK�DUH�

D��2EMHFW� %HKDYLRU� $QDO\VLV�� D� WHFKQLTXH� IRU� WUDQVIRUPLQJ� WKH� LQLWLDO� LQIRUPDO� SUREOHP

GHVFULSWLRQ�LQWR�WKH�ILUVW�REMHFW�RULHQWHG�UHSUHVHQWDWLRQ�

E��%HKDYLRUDO� &RQVWUDLQWV�� D� VHW� RI� GHWHUPLQLQJ� UXOHV� ZKLFK� GHVFULEHV� WKH� VHW� RI� SRVVLEOH

WUDQVIRUPDWLRQ�RI�WKH�LQLWLDO�PRGHO�LQWR�PRUH�GHWDLOHG�IRUP�ZLWK�SUHFLVHO\�VSHFLILHG�REMHFW

KLHUDUFKLHV�OLNH�LQKHULWDQFH��GHSHQGHQF\��DJJUHJDWLRQ�HWF��

F��$SSO\LQJ� 3DWWHUQV� 7HFKQLTXH� ZKLFK� KHOSV� WR� V\QWKHVL]H� WKH� DQDO\VLV� REMHFW� PRGHO� E\

LQFOXGLQJ�RI�REMHFW�SDWWHUQV�

G��6HW� RI� 6WUXFWXUDO� 7UDQVIRUPDWLRQV� �&ODVV� 5HIDFWRULQJ�� +LHUDUFKLHV� &RQYHUVLRQV� DQG
6XEVWLWXWLRQV��ZKLFK�DUH�DLPHG�DW�WKH�ILQDO�WUDQVIRUPDWLRQ�RI�WKH�GHWDLOHG�GHVLJQ�PRGHO�LQWR



D� IRUP� DFFHSWDEOH� LQ� WKH� LPSOHPHQWDWLRQ� HQYLURQPHQW� �SURJUDPPLQJ� ODQJXDJH�� GDWDEDVH�

XVHU�LQWHUIDFH��RSHUDWLQJ�V\VWHP��VROXWLRQ�RI�OHJDF\�SUREOHP�������

%�2�5�0���L�Q�I�R�U�P�D�W�L�R�Q���H�Q�J�L�Q�H�H�U�L�Q�J��S�U�R�F�H�V�V%�2�5�0���L�Q�I�R�U�P�D�W�L�R�Q���H�Q�J�L�Q�H�H�U�L�Q�J��S�U�R�F�H�V�V%�2�5�0���L�Q�I�R�U�P�D�W�L�R�Q���H�Q�J�L�Q�H�H�U�L�Q�J��S�U�R�F�H�V�V

GHVFULSWLRQ�LQ�GHVFULSWLRQ�LQ�VRIWZDUH�VRIWZDUH�

HQYLURQPHQW�FRQFHSWVHQYLURQPHQW�FRQFHSWV

GHVFULSWLRQ�GHVFULSWLRQ�

LQ�UHDO�ZRUOG�UHODWHG�FRQFHSWVLQ�UHDO�ZRUOG�UHODWHG�FRQFHSWV

EXVLQHVVEXVLQHVV�HQJLQHHULQJ�HQJLQHHULQJ

��

VRIWZDUHVRIWZDUH�HQJLQHHULQJ�HQJLQHHULQJ

FRQFHSWXDO��PRGHOLQJ
�FRQFHSWXDO�REMHFWV�

VRIWZDUH��PRGHOLQJ
�VRIWZDUH�REMHFWV�

SURFHVV�PRGHOLQJ
�EXVLQHVV�REMHFWV�

VWUDWHJLFVWUDWHJLF

DQDO\VLVDQDO\VLV
LQLWLDOLQLWLDO

DQDO\VLVDQDO\VLV
DGYDQFHGDGYDQFHG

DQDO\VLVDQDO\VLV
LQLWLDOLQLWLDO

GHVLJQGHVLJQ
DGYDQFHGDGYDQFHG

GHVLJQGHVLJQ
LPSOHLPSOH��

PHQWDWLRQPHQWDWLRQ

SDUWLFLSDQW

IXQFWLRQ��VFHQDULR

�&6)��JRDOV��WDUJHWV�

LVVXHV�

UHODWLRQ

FRPPXQLFDWLRQ

DVVRFLDWLRQ

�UHODWLRQVKLS

WDEOHV�

DFWLYLW\��MRE�SRVLWLRQV��SHUI��PHDVXUHV��GHYLFHV�

VWDWHV�	�WUDQVLWLRQV�

REMHFW

FROOHFWLRQ

FODVV

PHVVDJH

GDWD�IORZV

W\SH�KLHUDFK\

KDV�D

GHSHQGHQF\

REMHFW

FROOHFWLRQ

FODVV

PHWKRG

GHOHJDWLRQ

PHVVDJH�SDUDPHWHUV�	�UHWXUQ�YDOXHV

KDV�D

GHSHQGHQF\

REMHFW

FROOHFWLRQ

FODVV

PHWKRG

GHSHQGHQF\

FRPSRVLQJ

LQKHULWDQFH

UH
D
O�
Z
R
UO
G
�S
UR
E
OH
P

R
E
MH
F
W�
R
UL
H
Q
WH
G
�V
R
OX
WL
R
Q

SDUWLFLSDQW

�PRGHOLQJ�FDUG�

PHVVDJH

LV�D�KLHUDUFK\ SRO\PRUSKLVP SRO\PRUSKLVP

LQKHULWDQFH

ILJXUH��

2%$�LQ�%250

7KH�%250�GHYHORSPHQW�PHWKRGRORJ\� VWDUWV� IURP� DQ� LQIRUPDO� SUREOHP� VSHFLILFDWLRQ� DQG� SURYLGHV

ERWK�PHWKRGV�DQG�WHFKQLTXHV��WR�HQDEOH�WKLV�LQIRUPDO�VSHFLILFDWLRQ�WR�EH�WUDQVIRUPHG�LQWR�DQ�LQLWLDO�VHW

RI�LQWHUDFWLQJ�REMHFWV�� �7KH�PDLQ�WHFKQLTXH�XVHG�KHUH�LV�PRGLILHG�IRUP�RI�2EMHFW�%HKDYLRU�$QDO\VLV

�2%$��� >����@�� %250� PRGLILHG� 2EMHFW� %HKDYLRUDO� $QDO\VLV� �2%$�� LV� D� VWHS�E\�VWHS� LWHUDWLYH

DSSURDFK�WR�DQDO\VLV��,W�LV�D�WH[W�EDVHG�PHWKRG�DQG�XVHV�D�ODUJH�VHW�RI�IRUP�VKHHWV��PRGHOLQJ�FDUGV�DQG

WDEOHV� IRU� VWRULQJ� DQG� PDQLSXODWLQJ� WKH� LQIRUPDWLRQ� EHLQJ� SURFHVVHG�� 7KH� UHVXOW� RI� DQ\� 2%$

SURFHGXUH�LV�D�GHVFULSWLRQ�RI�D�PRGHO�IRU�WKH�DQDO\]HG�SUREOHP��H[SUHVVHG�LQ�QDWXUDO�ODQJXDJH�WHUPV�

2%$�VHUYHV�DV�DQ� LQWURGXFWRU\�NQRZOHGJH�DFTXLUHPHQW� WHFKQLTXH�RI� WKH�%250�DQG� WKH�RXWSXWV�RI

2%$�DUH�HVVHQWLDO�IRU�WKH�VXEVHTXHQW�FUHDWLRQ�RI�WKH�LQLWLDO�REMHFW�UHODWLRQ�GLDJUDPV��25'��



$IWHU�WKH�FRPSOHWLRQ�RI�2%$��LQ�PRGHO�H[LVWV�D�ODUJH�DPRXQW�RI�VWUXFWXUHG�LQIRUPDWLRQ�VXIILFLHQW�IRU

WKH�FRQVWUXFWLRQ�RI�WKH�LQLWLDO�FRQFHSWXDO�PRGHOV��,Q�DGGLWLRQ��WKLV�VWUXFWXUHG�LQIRUPDWLRQ�FDQ�EH�WHVWHG�

UHILQHG�� SUHVHQWHG�� DQG� GLVFXVVHG� ZLWK� H[SHUWV� IURP� WKH� XVHU� GRPDLQ�� +HQFH�� WKH� 2%$� DSSURDFK

FRQWUDVWV� ZLWK� WKH� REMHFW� GLDJUDPPLQJ� RXW� RI� �WKLQ� DLU�� DSSURDFK� RI� PDQ\� GHYHORSPHQW

PHWKRGRORJLHV��7KH�2%$�WRROV�KHOS�WR�FURVV�WKH�FRQFHSWXDO�JDS��UHSUHVHQWDWLRQDO�PLVPDWFK��EHWZHHQ

D� GHVFULSWLRQ� RI� D� UHDO� ZRUOG� SUREOHP� DQG� WKH� V\QWD[� DQG� VHPDQWLFV� RI� REMHFW�RULHQWHG� PRGHOLQJ

WHFKQLTXHV�

2%$�LQ�%250�FRQVLVWV�RI�ILYH�VWDJHV��(DFK�RI�WKHVH�KDV�LWV�DSSURSULDWH�VHW�RI�WRROV�VXFK�DV�WDEOHV�

IRUPV�RU�PRGHOLQJ�FDUGV��(DFK�2%$�VWHS�PD\�FRQVLVW�RI�VHYHUDO�VXEVWHSV��7KH�ILYH�VWDJHV�RI�2%$�LQ

%250�DUH�SUHVHQWHG�LQ�WKH�IROORZLQJ�WDEOH�

6WHS�� $FWLRQ 5HVXOW

� 8QGHUVWDQG�WKH�DSSOLFDWLRQ��SHUIRUP

LQWHUYLHZV��LGHQWLI\�WKH�V\VWHP

SURFHVVHV

,QLWLDO�EHKDYLRUV�RI�WKH�V\VWHP�DV�WKH�OLVW�RI

UHFRJQL]HG�V\VWHP�SURFHVVHV�DQG�VFHQDULRV

� 'HULYH�LQLWLDO�REMHFWV�LQ�WKH�V\VWHP

XVLQJ�EHKDYLRUDO�SHUVSHFWLYH

2EMHFWV�DQG�REMHFW�EHKDYLRUV�DV�WKH�FROOHFWLRQ

RI�PRGHOLQJ�FDUGV

� 6WDUW�FODVVLI\LQJ�REMHFWV 6HFRQGDU\�UHFRJQL]HG�REMHFWV�DQG�DOO�REMHFWV

FODVVLILHG�ZLWK�EHKDYLRUV�DQG�YLVLEOH�SURSHUWLHV

� ,GHQWLI\�UHODWLRQVKLSV�DPRQJ�REMHFWV 2EMHFW�DVVRFLDWLRQV�DQG�FRPPXQLFDWLRQV

PLVFHOODQHRXV�H[SUHVVHG�YLD�WDEOHV

� 0RGHO�DQG�HYDOXDWH�REMHFW�SURFHVVHV 2EMHFW�OLIHF\FOHV�DQG�LQWHUDFWLRQV

7KH� 2%$� DSSURDFK� LV� FRPSDWLEOH� ZLWK� DQ� LWHUDWLYH� �VSLUDO�� DSSURDFK� XVHG� LQ� REMHFW�RULHQWHG

GHYHORSPHQW�� >��@�� ,W�DOVR�HQDEOHV� WKH�HDV\� LGHQWLILFDWLRQ�RI�REMHFW�PHFKDQLVPV�VXFK�DV� LQWHU�REMHFW

FRPPXQLFDWLRQV�� UHTXLUHG� REMHFW� PHWKRGV� DQG� VWDWH� FKDQJHV� RI� WKH� REMHFW� RYHU� WLPH�� 7KLV� LV� YHU\

LPSRUWDQW� EHFDXVH� RI� WKH� PDMRULW\� RI� SUREOHP� GHVFULSWLRQV� SURYLGHG� IRU� LQIRUPDWLRQ� V\VWHPV

GHYHORSPHQW�FDQ�EH�H[SUHVVHG�LQ�EHKDYLRUDO�GHILQLWLRQV�DQG�WHUPLQRORJ\��7KLV�LV�WKH�FDVH�RI�EXVLQHVV

SURFHVV� VSHFLILFDWLRQV�� GDWDEDVH� WUDQVDFWLRQ� UHTXLUHPHQWV�� DQG� XVHU�LQWHUIDFH� IXQFWLRQDOLW\

H[SHFWDWLRQV��HWF�

3URFHVV�0RGHOLQJ�LQ�%250�

2QH� RI� WKH� PDMRU� LVVXHV� RI� DOO� DQDO\VLV� WHFKQLTXHV� LQ� LQIRUPDWLRQ� HQJLQHHULQJ� LV� WR� FDSWXUH� WKH

LQWHOOLJLEOH�GHVFULSWLRQ�RI�SURFHVVHV�LQ�WKH�PRGHOHG�SUREOHP��7KLV�NQRZOHGJH�PXVW�EH�IXOILOOHG�TXLFNO\

DQG�HIIHFWLYHO\�DQG�WKH�UHVXOW�PXVW�EH�FRPSUHKHQVLEOH�WR�GRPDLQ�H[SHUWV�IRU�SRVVLEOH�LPSURYHPHQWV

GXULQJ� LQWHUYLHZV�� UHXVH� LQ� RWKHU� SDUWV� SUREOHP� HWF�� >����@� 7KLV� LV� WKH� PDMRU� SUREOHP� RI� FODVVLFDO

REMHFW�RULHQWHG�PHWKRGV��EHFDXVH� WKH\�DSSHDU� IRU� ODUJH�QXPEHU�RI�GRPDLQ�H[SHUWV�RQO\� DV� WRROV� IRU

YLVXDOL]LQJ�VRIWZDUH�FRGH�



,Q�%250��WKH�2EMHFW�5HODWLRQVKLS�'LDJUDP
�
��25'��VKRZV�WKH�SURJUHVV�RI�WKH�REMHFWV�SDUWLFLSDWLQJ�LQ

VRPH�SURFHVVHV�WKURXJK�LWV�UHOHYDQW�DFWLYLWLHV�DQG�VWDWHV��7KLV�LV�YHU\�VLPSOH�GLDJUDP��ZKLFK�FRPELQHV

VWDWH�WUDQVLWLRQ�� LQWHUDFWLRQ� DQG� VHTXHQFH�PRGHOLQJ� RI� EXVLQHVV� REMHFWV�� ,Q� ILJXUH� �� LV� D� VLPSOH� DQG

IXQQ\� H[DPSOH� RI� 25'� GHVFULELQJ� WKH� EXVLQHVV� SURFHVV� LQ� D� UHVWDXUDQW�� �/DUJH� UHFWDQJOHV� PHDQ

REMHFWV� SDUWLFLSDWLQJ� LQ� WKH� SURFHVV�� VPDOO� UHFWDQJOHV� DUH� VWDWHV� RI� REMHFWV�� RYDOV� DUH� DFWLYLWLHV� RI

SDUWLFXODU� REMHFWV�� $FWLYLWLHV� FDQ� SHUIRUP� WUDQVLWLRQV� EHWZHHQ� VWDWHV� RI� REMHFWV�� $UURZV� DPRQJ

DFWLYLWLHV�DUH�FRPPXQLFDWLRQV�PHVVDJHV�ZLWK�RSWLRQDO�GDWD�IORZV�

ZDLWV�

DW�SD\PHQW

,V�ZDLWLQJ�DW�

WKH�PHQX

,V�ZDLWLQJ�DW

D�JXHVW�

SD\V

VHOHFWV�IRRG

FRPHV�LQ

WKH�UHVWDXUDQW�

,V�ZDLWLQJ

DW�KLV�IRRG

HDWV�IRRG

ZDQWV�WR�SD\

EHFRPHV�IRRG

JRHV�RXW

KDV�IRRG�

ZDWFKHV�

DUHD

WRR�ORQJ

WLPH�IRU�ZDLWLQJ�

DVNV�WKH

JXHVW�

IRRG�GHVFULSWLRQ

PHQX�

*XHVW

LV�ZDLWLQJ�

DW�WKH�IRRG

JLYHV�IRRG

IRRG�

ZDLWV�DW�

WKH�JXHVW

HQFDVKHV�

PRQH\

NQRZV�WKH�JXHVW

ZDQWV�WR�SD\

DFFHWSV�GHPDQG�

IRU�SD\PHQW

,V�SUHSDULQJ

EHFRPHV�IRRG�

GHVFULWLRQ

JLYHV�IRRG

IRRG�GHVFULSWLRQ

IRRG�

:DLWHU

&XLVLQH

ILJXUH��

����������������������������������������������������������
�� 80/�OLNH�GLDJUDPV�DUH�XVHG�IRU�VXEVHTXHQW�FRQFHSWXDO�DQG�VRIWZDUH�VWDJH�RI�%250�



7KH�$GYDQWDJHV�RI�%250�$SSURDFK

%250�VWUHVVHV�WKH�SURFHVV�PRGHOLQJ��ZKLFK�KDV�SURYHG�WR�EH�EHQHILFLDO�LQ�VRIWZDUH�GHYHORSPHQW���

³SURFHVV�DSSURDFK�PDNHV�IDVWHU�DQG�EHWWHU�DQDO\VLV�RI�SUREOHP�EHLQJ�VROYHG´�±�WKLV�VD\�RXU�VRIWZDUH

GHYHORSHUV�KDYLQJ�H[SHULHQFH�ZLWK�207�DQG�80/�PHWKRG�RQ�VLPLODU�SURMHFWV��ZKLFK�ZHUH�FUHDWHG�LQ

%250�

,Q�RXU�H[SHULHQFH��VWDNHKROGHUV�IURP�WKH�SUREOHP�GRPDLQ�DUH�DEOH�WR�XQGHUVWDQG�WKH�%250�DSSURDFK

YHU\�TXLFNO\���QRUPDOO\�D�RQH�KRXU�LQWURGXFWLRQ�DW�WKH�VWDUW�RI�DQDO\VLV�LV�HQRXJK��$�FRQVXOWLQJ�WHDP

RI�'HORLWWH�7RXFKH�3UDJXH�DQG�RXU�XQLYHUVLW\�FROOHDJXHV�KDV�ZRUNHG� IRU� WKH�SDVW���\HDUV�XVLQJ� WKH

%250�V\VWHP�DV�ZHOO�DV�$5,6�DQG�5DWLRQDO
V�2EMHFWRU\�8QLILHG�PHWKRG��7KH\�KDYH�IRXQG�%250�WR

EH�LQ�DYHUDJH�����WLPHV�IDVWHU�LQ�FDUU\LQJ�RXW�WKH�DQDO\VLV�SKDVH�

7KH� PHWKRGRORJ\� LV� HDVLO\� DFFHSWDEOH� WR� GRPDLQ� H[SHUWV�� DQDO\VLV� FRQVXOWDQWV�� DQG� GHYHORSHUV�

�%HFDXVH�%250� LV� EDVHG� RQ� D� VWHS�E\�VWHS� WUDQVIRUPDWLRQ� RI� WKH�PRGHO� DQG� LQ� HDFK� SKDVH� RQO\� D

OLPLWHG�DQG�FRQVLVWHQW�VXEVHW�RI�%250�FRQFHSWV�DUH�XVHG��

%250� KDV� EHHQ� XVHG� HQWKXVLDVWLFDOO\� E\� 6PDOOWDON� DQG� -DYD� SURJUDPPHUV� DQG� E\� QRQ�UHODWLRQDO

REMHFW� GDWDEDVH� SURJUDPPHUV� �*HPVWRQH��$UW%DVH��� 2QH� IHDWXUH� RI� %250� VRIWZDUH�PRGHOLQJ�� IRU

H[DPSOH�� WKDW� WKH\� ILQG� DWWUDFWLYH� LV� WKH�ZD\� LW� H[SORLWV� FROOHFWLRQ� FRQFHSW� QRW� MXVW� FODVVHV� DQG� WKDW

WKHVH�FROOHFWLRQV�DUH�VHDPOHVVO\�LQWHJUDWHG�LQWR�WKH�GHYHORSPHQW�HQYLURQPHQW���&RPSDUH�ZLWK�PXOWL�

REMHFWV�LQ�80/���%250�ZRUNV�DOVR�ZLWK�PRUH�REMHFW�KLHUDUFKLHV��SRO\PRUSKLVP��LV�D��GHSHQGHQF\�

«��WKDQ�RWKHU�PHWKRGV��ZKLFK�XVXDOO\�SURYLGH�RQO\�REMHFW�LQKHULWDQFH��7KHVH�IHDWXUHV�SURYLGH�D�PXFK

ULFKHU�WRRO�IRU�SXUH�REMHFW�RULHQWHG�SURJUDPPLQJ�

&RQFOXVLRQ

%XVLQHVV�V\VWHPV�GHYHORSHG�IRU�UHDO�FRPSDQLHV�RIWHQ�KDYH�D�KLJKHU�OHYHO�RI�FRPSOH[LW\��ZKLFK�PDNHV

GHYHORSPHQW� PXFK� PRUH� GLIILFXOW�� &RQVHTXHQWO\�� LW� LV� HVVHQWLDO� � �IURP� WKH� VRIWZDUH� GHYHORSHU¶V

YLHZSRLQW��WR�LPSURYH�WKH�LQLWLDO�SKDVHV�RI�VRIWZDUH�GHYHORSPHQW��7KLV�LV�ZK\�YLVXDO�PRGHOLQJ�WRROV

PXVW�QRW�VHUYH�RQO\�IRU�YLVXDOL]DWLRQ�RI�DSSOLFDWLRQ�FRGH��EXW�PXVW�SURYLGH�XVHIXO�WRROV�IRU�FDSWXULQJ�

DQDO\]LQJ�DQG�YDOLGDWLQJ�NQRZOHGJH�DERXW�XVHU�UHTXLUHPHQWV�DV�ZHOO�

8QWLO� UHFHQWO\�� LW� ZDV� FRUUHFWO\� DVVXPHG� WKDW� FRQFHSWXDO�PRGHOLQJ� WRROV� DQG� WHFKQLTXHV� ZHUH� XVHG

WKURXJK� DOO� VWDJHV� RI� SURMHFW� GHYHORSPHQW�� IURP� WKH� LQLWLDO� SKDVH� WR� WKH� HYHQWXDO� LPSOHPHQWDWLRQ�

+RZHYHU�� ZH� IHHO� WKDW� FXUUHQWO\� WKH� SRVLWLRQ� RI� FRQFHSWXDO� PRGHOLQJ� LV� PLJUDWLQJ� WRZDUGV� WKH

LPSOHPHQWDWLRQ�SKDVH��EHFDXVH�RI� WKH�HYROXWLRQ�RI�VRIWZDUH�GHYHORSPHQW�WRROV��7KH�DQDO\VLV� LV�QRZ

EHLQJ�SHUIRUPHG�XVLQJ�QHZO\�GHYHORSHG�WHFKQLTXHV�DQG�³EXVLQHVV´�REMHFWV�PRGHOLQJ�WRROV�

,Q�D�GRPDLQ�VSHFLILF�YLVXDO�PRGHOLQJ�ODQJXDJHV��WKH�PRGHOV�DUH�PDGH�XS�RI�HOHPHQWV�WKDW�DUH�UHODWHG

WR�HQWLWLHV�RI� WKH�GRPDLQ�ZRUOG��QRW� WKH�FRGH�ZRUOG��6XFK�PRGHOLQJ� ODQJXDJH� LV�DEOH� WR�H[SUHVV� WKH

GRPDLQ�DEVWUDFWLRQV�DQG�VHPDQWLFV��'RPDLQ�VSHFLILF�PRGHOLQJ�DOVR�SURYLGHV�DQ�DGYDQWDJH�IRU�H[SHUW

GHYHORSHUV��5DWKHU�WKDQ�KDYH�WKHP�KHOS�RWKHUV�LQ�ILUH�ILJKWLQJ�SUREOHPV�LQ�EDVLF�GHYHORSPHQW�WDVNV��RU

PRYH�WKHP�WR�D�QHZ�DUHD�DQG�ORVH�WKHLU�H[SHUWLVH��WKH\�FDQ�EH�SXW�WR�ZRUN�RQ�D�SUREOHP�WKH\�ZLOO�ILQG

LQWHUHVWLQJ�DQG�UHZDUGLQJ��DQG�ZKLFK�ZLOO�EHVW�OHYHUDJH�WKHLU�H[SHUWLVH��>��@



%250�DSSURDFK�KDV�EHHQ�XVHG�VXFFHVVIXOO\�LQ�D�QXPEHU�RI�SURMHFWV��ERWK�ODUJH�DQG�VPDOO��LQ�YDULRXV

DUHDV�RI�XVHU�UHTXLUHPHQW�LQIRUPDWLRQ�HQJLQHHULQJ��$OO�RI�WKHVH�VXFFHVVIXO�SURMHFWV�UHTXLUHG��LQ�WKHLU

LQLWLDO�VWDJHV��WKH�FRQVWUXFWLRQ�RI�D�EXVLQHVV�SURFHVV�PRGHO��7KXV��%250�KDV�D�SURYHQ�WUDFN�UHFRUG

IRU�REMHFW�RULHQWHG�PRGHOLQJ�ZHOO�XQGHUVWRRG�E\�ERWK�XVHUV�DQG�GHYHORSHUV�

$XWKRUV� ZRXOG� OLNH� WR� DFNQRZOHGJH� WKH� DVVLVWDQFH� RI� 'U�� 5RJHU� 3�� .QRWW� IURP� /RXJKERURXJK

8QLYHUVLW\��WKH�FR�DXWKRU�RI�%250�DQG�SHRSOH�DW�'HORLWWH	7RXFKH�3UDJXH�%250�FRQVXOWLQJ�WHDP�

5HIHUHQFHV

>�@ .QRWW��5RJHU�3���0HUXQND��9RMW�FK��3ROiN��-L�t��3URFHVV�0RGHOLQJ�IRU�2EMHFW�2ULHQWHG�$QDO\VLV

XVLQJ�%250�2EMHFW�%HKDYLRUDO�$QDO\VLV��LQ�3URFHHGLQJV�RI�)RXUWK�,QWHUQDWLRQDO�&RQIHUHQFH�RQ

5HTXLUHPHQWV�(QJLQHHULQJ��&KLFDJR������

>�@ 0HUXQND��9RMW�FK��3ROiN��-L�t��([SHULHQFH�RI�6XEVWDQWLDO�DQG�'HWDLOHG�3URFHVV�0DSSLQJ�DV
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