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$%675$&7

7KLV�DUWLFOH�LQYHVWLJDWHV�KRZ�WR�VXSSRUW�SURFHVV�HQDFWPHQW�LQ�KLJKO\�IOH[LEOH�RUJDQL]DWLRQV��)LUVW

LW� GHYHORSV� WKH� UHTXLUHPHQWV� IRU� VXFK� D� VXSSRUW� V\VWHP�� 7KHQ� LW� SURSRVHV� D� SURWRW\SH

LPSOHPHQWDWLRQ��ZKLFK�RIIHUV� LWV�XVHUV� WKH�HTXLYDOHQW�RI�D�&$'�&$0�OLNH� WRRO� IRU�GHVLJQLQJ�DQG

VXSSRUWLQJ� EXVLQHVV� SURFHVVHV�� 7KH� WRRO� HQDEOHV� HQG�XVHUV� WR� WDNH� IOH[LEOH� EXLOGLQJ� EORFNV� RI� D

SURGXFWLRQ�SURFHVV��UHDVVHPEOH�WKHP�WR�ILW�WKH�VSHFLILF�QHHGV�RI�D�SDUWLFXODU�FDVH�DQG�ILQDOO\�H[SRUW

LWV�GHVFULSWLRQ�WR�SURFHVV�VXSSRUW�V\VWHPV�OLNH�ZRUNIORZ�PDQDJHPHQW�V\VWHPV�

,1752'8&7,21��,7�,1�$1�(&2120<�2)�3(53(78$/�&+$1*(

$�YDULHW\�RI�RUJDQL]DWLRQDO�REVHUYHUV��$UJ\ULV�DQG�6FK|Q���������%R\WRQ��9LFWRU�DQG�3LQH��������

/DXEDFKHU�� 0DORQH� DQG� 0,7�6FHQDULR�:RUNLQJ�*URXS� ������� DQG� 1RQDND� DQG� 7DNHXFKL� ������

DPRQJ� RWKHUV�� SUHGLFW� QHZ� RUJDQL]DWLRQDO� IRUPV�� ZKLFK� DUH� SUHVXPHG� WR� EH� KLJKO\� IOH[LEOH�

FRQWLQXRXVO\� FKDQJLQJ� WKHLU� IRUP�� WKHLU� SURGXFW� UDQJH� DQG� WKHLU� VWUXFWXUH�� )LUPV�ZLOO� HYROYH� LQWR

QHZ�� PRUH� IOH[LEOH� IRUPV� LQ� ZKLFK� WKH� LQWHUUHODWLRQV� EHWZHHQ� WKH� RUJDQL]DWLRQDO� XQLWV� DUH� QRW

RUJDQL]HG�E\�D�KLHUDUFKLFDO�LQIRUPDWLRQ�IORZ�EXW�PXFK�PRUH�E\�D�QHWZRUN�RI�FRPPXQLFDWLYH�OLQNV

�VHH�9DQ�$OVW\QH����������+RZ�FDQ�ZH�VXSSRUW�WKH�HQDFWPHQW�RI�KLJKO\�IOH[LEOH�SURFHVVHV�LQ�VXFK�DQ

RUJDQL]DWLRQ"

:KLOH� UDSLG�SURWRW\SLQJ�HQYLURQPHQWV�DQG�&$6(�WRROV�KDYH�EHHQ�DGGUHVVLQJ� WKH�SUREOHPV�RI

FRQWLQXRXV� FKDQJH� WKH\� XVXDOO\� SURGXFH� VROXWLRQV� ZKLFK� DUH� HLWKHU� QRW� VFDOHDEOH�� UHTXLUH� KLJKO\

VSHFLDOL]HG�NQRZOHGJH��HVSHFLDOO\�ZLWK�&$6(�WRROV��RU�DUH�OLPLWHG�WR�D�VLQJOH��SURSULHWDU\�HQDFWPHQW

HQYLURQPHQW� �OLNH� D� ZRUNIORZ�V\VWHP� RU� D� WUDQVDFWLRQ� PRQLWRU��� 7KLV� SDSHU� UHSRUWV� RQ� WKH

LPSOHPHQWDWLRQ� RI� D� SURWRW\SH� V\VWHP� WR� VXSSRUW� WKH� UDSLG� GHYHORSPHQW� RI� QHZ� SURGXFWLRQ

SURFHVVHV�E\�HQG�XVHUV��ZKLFK�FDQ�WKHQ�EH�HQDFWHG�RQ�D�YDULHW\�RI�H[HFXWLRQ�SODWIRUPV��%XLOGLQJ�RQ

LGHDV� IURP� WKH� SURGXFW� GHYHORSPHQW� DQG� LQQRYDWLRQ� OLWHUDWXUH�� LW� FRPELQHV� FRQFHSWV� IURP� UDSLG�
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SURWRW\SLQJ�� FRPSRQHQW� EDVHG� SURJUDPPLQJ�� REMHFW�RULHQWHG� SURJUDPPLQJ�� NQRZOHGJH�EDVHG

V\VWHPV�DQG�KXPDQ�FRPSXWHU�LQWHUIDFH�GHVLJQ�WR�GHYHORS�D�SURGXFW�ZRUNEHQFK�IRU�EXVLQHVV�XVHUV�

7KH� UHPDLQGHU� RI� WKH� SDSHU� LV� VWUXFWXUHG� DV� IROORZV�� )LUVW� ZH� DQDO\]H� WKH� UHTXLUHPHQWV� IRU� D

SURGXFW� ZRUNEHQFK� XVLQJ� IRXQGDWLRQV� IURP� WKH� OLWHUDWXUH� RQ� SURGXFW� LQQRYDWLRQ�� NQRZOHGJH�

WUDQVIHU� DQG� DUWLILFLDO� LQWHOOLJHQFH�� 6HFRQG�ZH� GHVFULEH� D� SURWRW\SH� LPSOHPHQWDWLRQ��ZKLFK�ZLOO� EH

LOOXVWUDWHG� XVLQJ� D� SUDFWLFDO� VFHQDULR� IURP� WKH� ILQDQFLDO� VHUYLFHV� LQGXVWU\�� )LQDOO\�� ZH� HYDOXDWH� WKH

SURSRVHG�VROXWLRQ�DQG�GLVFXVV�IXWXUH�ZRUN�

$1$/<6,6�2)�7+(�5(48,5(0(176�$1'�7+(25(7,&$/�)281'$7,216

%R\WRQ��9LFWRU�DQG�3LQH��������EXLOG�D�IUDPHZRUN�WR�H[SODLQ�QHZ�SURGXFWLRQ�SDUDGLJPV��,Q�WKLV

IUDPHZRUN� WKH\� DQDO\]H� SURGXFWLRQ� DV� YDU\LQJ� RQ� WZR� GLPHQVLRQV�� SURGXFW� FKDQJH� DQG� SURFHVV

FKDQJH��,Q�WKH�PDVV�SURGXFWLRQ�VHWWLQJ��D�SURGXFW�DQG�LWV�SURGXFWLRQ�SURFHVV�DUH�KLJKO\�VWDEOH��,Q�D

UHVHDUFK�GHSDUWPHQW�ERWK�SURGXFW�DQG�SURGXFWLRQ�SURFHVV�DUH�KLJKO\�G\QDPLF�OHDGLQJ�WR�KLJK�FRVWV

DQG�ORZ�YROXPHV��7KH�TXHVWLRQ�WKHQ�DULVHV�DV�WR�ZKHWKHU�LW� LV�SRVVLEOH�WR�UHGXFH�WKH�FRVWV�DQG�VHOO

KLJK�YROXPHV�RI�FXVWRPL]HG�SURGXFWV��7KH�LGHD�RI�PDVV�FXVWRPL]DWLRQ���LQ�ZKLFK�WKH�SURGXFW�FKDQJHV

WR� ILW� VSHFLILF�GHPDQG�DQG� WKH�SURGXFWLRQ� LV�RUJDQL]HG� DURXQG� ¶«ORRVHO\� FRXSOHG� QHWZRUNV� RI�PRGXODU�

IOH[LEOH� SURFHVVLQJ� XQLWV«�·� VHHPV� WR� DOORZ� VXFK� D� SURGXFWLRQ� VFKHPH�� 2QH� RI� WKH� VFHQDULRV� E\

/DXEDFKHU�� 0DORQH� DQG� 0,7�6FHQDULR�:RUNLQJ�*URXS� ������� SURSRVHV� D� VLPLODU� VWUXFWXUH� IRU

IXWXUH�RUJDQL]DWLRQV��$�QHWZRUN�RI�ORRVHO\�FRXSOHG�VSHFLDOLVWV��LQ�PRVW�FDVHV�RQH�SHUVRQ�ILUPV���ZKR

FRPH�WRJHWKHU�WR�SURGXFH�D�KLJKO\�FXVWRPL]HG�SURGXFW��RI�EDWFK�VL]H�RQH��DQG�WKHQ�UHFRQILJXUH�WR

PHHW�WKH�FKDOOHQJHV�RI�WKH�QH[W�SURMHFW��7R�VXSSRUW�VXFK�DQ�RUJDQL]DWLRQ��DQ�,7�VXSSRUW�V\VWHP�ZLOO

WKXV�KDYH�WR�HQDEOH�SHRSOH� WR� WDNH� IOH[LEOH�EXLOGLQJ�EORFNV�RI�D�SURGXFWLRQ�SURFHVV�DQG�UHDVVHPEOH� WKHP�WR� ILW� WKH

VSHFLILF�QHHGV�RI�D�SDUWLFXODU�FDVH�

�����������������������������������������������������
��*LOPRUH�DQG�3LQH��������RIIHU�D�PRUH�GHWDLOHG�DQDO\VLV�RI�PDVV�FXVWRPL]DWLRQ�
��%R\WRQ��9LFWRU�DQG�3LQH���������S����
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8QIRUWXQDWHO\�HQG�XVHUV��H�J��DFFRXQW�PDQDJHUV�LQ�D�EDQN��DUH�XVXDOO\�QRW�WUDLQHG�WR�UHFRQILJXUH

DQG� UHDVVHPEOH� H[LVWLQJ� SURFHVVHV�� D� MRE� ZKLFK� LV� XVXDOO\� SHUIRUPHG� E\� EXVLQHVV� DQDO\VWV�� :H

WKHUHIRUH�QHHG� WR� ¶XQVWLFN·� WKH� SURFHVV� GHVLJQ� NQRZOHGJH� �YRQ�+LSSHO� �������� DQG�PDNH� LW� DFFHVVLEOH� WR

HQG�XVHUV� E\� HQFRGLQJ� LW� LQ� FRPSRQHQW�OLNH� EXLOGLQJ� EORFNV� DQG� FRQVLVWHQF\� UXOHV� RI� D� GHVLJQ

HQYLURQPHQW��7KH�UHVXOW�ZRXOG�EH�D�W\SH�RI�LQWHJUDWHG�&$'�&$0�� WRRO� IRU�EXVLQHVV�SURFHVVHV��7KLV� LV

FRQVLVWHQW�ZLWK�YRQ�+LSSHO
V��������REVHUYDWLRQV�LQ�WKH�$6,&·V�DQG�FRPSXWHU�WHOHSKRQ\�LQGXVWU\�

7KH�FRPSRQHQW�EDVHG�DSSURDFK�FRQWDLQV�WKH�SUREOHP�RI�KRZ�WR�RUJDQL]H�WKH�ODUJH�QXPEHU�RI

FRPSRQHQWV� LQ� RUGHU� WR�PDNH� WKHP� DFFHVVLEOH�� ([SHULHQFH� LQ�$,� KDV� VKRZQ� WKDW� LW� RIWHQ�PDNHV

VHQVH� WR� FRQVWUXFW� VRPH� W\SH� RI� WD[RQRP\� RI� FRPSRQHQWV� LQ� ZKLFK� VLPLODU� FRPSRQHQWV� FDQ� EH

IRXQG� FORVH� WRJHWKHU�� OHDGLQJ� WR� WKH� GHYHORSPHQW� RI� IUDPH� LQKHULWDQFH� QHWZRUNV� DQG� REMHFW� W\SH

KLHUDUFKLHV�� �%UDFKPDQ� DQG� 6FKPRO]H� ��������� )XUWKHUPRUH� WKH� XVDJH� RI� WHPSODWH� �RU� SURWRW\SH�

KLHUDUFKLHV�� D� IRUP� RI� VLPSOLILHG� IUDPH� LQKHULWDQFH� QHWZRUNV�� KDV� EHHQ� REVHUYHG� WR� EH� XVHIXO� LQ

VHWWLQJV�ZLWK�HQG�XVHU�GHYHORSPHQW��0DF/HDQ�HW�DO�����������7KXV�D�WHPSODWH�RULHQWHG�FRPSRQHQW�KLHUDUFK\�

ZKLFK�FDQ�DOVR�KROG�SUHYLRXVO\�FRPSOHWHG�FDVHV�DV�WHPSODWHV��VHHPV�WR�EH�DGYDQWDJHRXV�LQ�KHOSLQJ

WR�VROYH�RXU�SUREOHP�

�����������������������������������������������������
��&RPSXWHU�$LGHG�'HVLJQ�&RPSXWHU�$LGHG�0DQXIDFWXULQJ
��%RUQLQJ�DQG�2
6KHD��������ILQG�WKDW�REMHFW�RULHQWHG�FRQFHSWV�FDQ�EH�GLIILFXOW�WR�XQGHUVWDQG��:H�WKHUHIRUH�FKRVH�WR�XVH�WKH�VOLJKWO\
VLPSOHU�QRWLRQ�RI�WHPSODWH�KLHUDUFKLHV�
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7KH�%DVLV��3URFHVV�+DQGERRN

Sell Financial Service
Sell Standard Financial Service

What?

Sell Credit Card

Sell Installment Loan

Sell Letter of Credit

Sell Mortgage

Sell Credit Line

What?

Sell Account

Sell Certificate of Deposit

Sell Retirement Plan

Sell Mutual Funds

Sell Payroll Management

Sell Account Management Services
Sell Escrow Management

Sell IOLTA Management

Sell Foreign Exchange Services

Sell Merchant Credit Card Services

Sell ATM-Access

Sell Telephone Acess

Sell Online/Computer Access

Sell Night Deposit

Sell Credit Service

Sell Savings and Investment Service

Sell Management Service

Sell Account Access Services

Sell Insurance Service

Sell Reserve Credit

Sell Combined Financial Service

Activity

specialization

Bundle

)LJXUH��� 6SHFLDOL]DWLRQ�+LHUDUFK\�IRU�¶6HOO�)LQDQFLDO�6HUYLFH·��EDVHG�RQ�%DQN%RVWRQ��������

7KH�DUFKLWHFWXUDO�EDVLV�RI�WKH�LPSOHPHQWDWLRQ�LV�WKH�3URFHVV�+DQGERRN�SURFHVV�NQRZOHGJH�EDVH

�VHH�0DORQH�HW�DO���������DQG�%HUQVWHLQ�HW�DO�����������7KH�JRDO�RI�WKH�SURFHVV�KDQGERRN�SURMHFW�DW

0,7��ZKLFK�KDV�EHHQ�XQGHU�ZD\�IRU�RYHU�VL[�\HDUV��LV�WR�GHYHORS�D�SURFHVV�UHSRVLWRU\�DQG�DVVRFLDWHG

WRROV�WR�DOORZ�XVHUV�WR�TXLFNO\�UHWULHYH�DQG�HIIHFWLYHO\�H[SORLW�WKH�SURFHVV�NQRZOHGJH�UHOHYDQW�WR�WKHLU

FXUUHQW� FKDOOHQJH�� 7ZR� RI� WKH� SURFHVV� KDQGERRN·V� IHDWXUHV� DUH� FHQWUDO� WR� RXU� HQGHDYRU�� SURFHVV

LQKHULWDQFH�DQG�WKH�GLVWLQFWLRQ�RI�SURFHVVHV�DQG�WKHLU� LQWHUGHSHQGHQFLHV��:H�ZLOO� WKHUHIRUH�H[SODLQ

WKHP�EHIRUH�ZH�JR�RQ�WR�RWKHU�SDUWV�RI�WKH�LPSOHPHQWDWLRQ�

3URFHVV� VSHFLDOL]DWLRQ� WDNHV� IHDWXUHV� RI� IUDPH� LQKHULWDQFH� QHWZRUNV� �%UDFKPDQ� DQG� 6FKPRO]H

��������DQG�WUDQVIHUV�WKHP�LQWR�WKH�SURFHVV�GRPDLQ��,W�DUUDQJHV�SURFHVVHV�LQ�D�KLHUDUFK\�RI�¶W\SHV�RI·

RU� ¶ZD\V� RI·� GRLQJ� WKLQJV�ZKLFK� JRHV� IURP� YHU\� JHQHULF� SURFHVVHV� DW� RQH� HQG� WR� YHU\� VSHFLDOL]HG

SURFHVVHV�DW�WKH�RWKHU�HQG��VHH�)LJXUH�����7KLV�VSHFLDOL]DWLRQ�KLHUDUFK\�RIIHUV�WKH�FDSDELOLWLHV�ZH�QHHG

WR�VWRUH�FDVHV��WHPSODWHV�DQG�WKXV�SURFHVV�FRPSRQHQWV��:H�FDQ�XVH�WKH�PRUH�JHQHUDOL]HG�SURFHVVHV

DV� WHPSODWHV� DQG� VSHFLDOL]H� WKHP� DV�ZH�GHYHORS� D� QHZ�SURGXFW�� 3DVW� FDVHV�ZRXOG� WKXV� XVXDOO\� EH

OHDYHV� LQ�WKH�VSHFLDOL]DWLRQ�KLHUDUFK\��ZKLFK�FRXOG�DOVR�EH�XVHG�DV� WHPSODWHV� IRU�QHZ�SURGXFWV��$W
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VRPH�OHYHOV�WKH�KLHUDUFK\�HYHQ�KDV�VSHFLDO�REMHFWV��FDOOHG�EXQGOHV���ZKRVH�UROH�LW� LV�WR�IDFLOLWDWH�WKH

FODVVLILFDWLRQ� RI� WKH� VSHFLDOL]DWLRQV� RI� D� SURFHVV� E\� RIIHULQJ� D� VSHFLILF� GLPHQVLRQ� E\� ZKLFK� WKH

SURFHVVHV�DUH�FRPSDUHG��VHH�)LJXUH����

)LJXUH��� 7UDGH�RII�PDWUL[�VKRZLQJ�WKH�DOWHUQDWLYH�VSHFLDOL]DWLRQV�RI�¶6HOO�&UHGLW�6HUYLFH·�FRPSDUHG�E\�¶/RDQ�6L]H·�
¶/RDQ�3XUSRVH·�DQG�¶/RDQ�6HFXULW\·

'XH� WR� LWV� URRWV� LQ� FRRUGLQDWLRQ� VFLHQFH� �VHH� 0DORQH� DQG� &URZVWRQ� �������� WKH� 3URFHVV

+DQGERRN�GLVWLQJXLVKHV�GHSHQGHQFLHV� IURP� WKHLU� FRRUGLQDWLRQ�PHFKDQLVPV��'HSHQGHQFLHV� UHSUHVHQW� WKH� IORZ

RI� SK\VLFDO� UHVRXUFHV� �H�J�� WUXFNV�� RU� LQIRUPDWLRQDO� UHVRXUFHV� �H�J�� VLJQDOV�� EHWZHHQ� WZR� DFWLYLWLHV�

$OWHUQDWLYHO\� WKH\�FDQ�DOVR� UHSUHVHQW� WKH� VKDULQJ�RI� VXFK� D� UHVRXUFH� �H�J�� D�PHHWLQJ� URRP��� WKH� ILW

WKHUHRI� �H�J�� WZR� DUWLVWV� FRRSHUDWLQJ� LQ� WKH�ZULWLQJ� RI� D� VRQJ�� RU� VRPH� FRPELQDWLRQ� RI� WKH� W\SHV

SUHVHQWHG��&RRUGLQDWLRQ�SURFHVVHV�DUH�WKH�DFWLYLWLHV�WKDW�PDQDJH�WKRVH�GHSHQGHQFLHV��,Q�WKH�FDVH�RI

D� IORZ� GHSHQGHQF\� IRU� H[DPSOH�� RQH� KDV� WR�PDNH� VXUH� WKDW� WKH� UHVRXUFH� LV� WUDQVSRUWHG� IURP� WKH

SURGXFHU� WR� WKH� FRQVXPHU�� 7KLV� SHUVSHFWLYH� FDQ� EH� H[WUHPHO\� XVHIXO� IRU� VROYLQJ� RXU� SUREOHP�

EHFDXVH�ZH� FDQ� KLGH� DOO� WKH� FRRUGLQDWLRQ�PHFKDQLVPV� IURP� WKH� XVHU� RI� WKH� SURGXFW� ZRUNEHQFK�

ZKHUH�VKH�GRHVQ·W�QHHG�WR�NQRZ�DERXW�LW�DQG�WKXV�UHGXFH�WKH�FRPSOH[LW\�RI�WKH�SURGXFW�DVVHPEO\

WDVN��,Q�VRPH�LQVWDQFHV�ZKHUH�WKH�XVHU�RI�WKH�SURGXFW�GHVLJQ�ZRUNEHQFK�LV�SDUWLFXODUO\�LQWHUHVWHG�LQ

LVVXHV�RI�FRRUGLQDWLRQ��H�J��ZKHQ�VKH�LV�WKH�JHQHUDO�FRQWUDFWRU�RI�D�EXLOGLQJ�SURMHFW��VKH�ZLOO�ZDQW�WR

KLJKOLJKW�FRRUGLQDWLRQ�SUREOHPV�

7KH�6FHQDULR

:H�ZLOO�QRZ�LQWURGXFH�WKH�3URGXFW�:RUNEHQFK�E\�XVLQJ�D�XVDJH�VFHQDULR�WKDW�LOOXVWUDWHV�KRZ�DQ

DFFRXQW�PDQDJHU�LQ�D�EDQN�FRXOG�XVH�LW�WR�FRQVWUXFW�D�QHZ�ILQDQFLDO�SURGXFW�
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7KH�DFFRXQW�PDQDJHU�LQ�D�FRPPHUFLDO�EDQN�UHSUHVHQWV�WKH�FXVWRPHU·V�VLQJOH�SRLQW�RI�DFFHVV��/HW

XV�DVVXPH�WKDW�D�FXVWRPHU�ZDQWV�D�VSHFLDO�UHYROYLQJ�ORDQ��ZKLFK�LV�FRXSOHG�ZLWK�DQ�LQYHVWPHQW�IXQG�

7R� EH� PRUH� VSHFLILF�� WKH� FXVWRPHU� ZDQWV� DQ� DFFRXQW�� ZKLFK� DXWRPDWLFDOO\� DGMXVWV� LWV� VWUXFWXUH

GHSHQGLQJ�RQ�WKH�DPRXQW�RI�PRQH\�LQ�LW��,I�WKH�DFFRXQW�KDV�D�SRVLWLYH�EDODQFH��WKHQ�WKH�VXP�VKRXOG

EH� LQYHVWHG� LQ� D�PRQH\�PDUNHW� IXQG�� ,Q� WKH� FDVH� RI� DQ�RYHUGUDIW� VLWXDWLRQ�� WKH�PRQH\� VKRXOG�EH

DXWRPDWLFDOO\� GUDZQ� IURP� WKH� UHYROYLQJ� ORDQ� �RU� IURP� WKH�PRQH\�PDUNHW� IXQG� LI� DYDLODEOH��� 7KLV

VHWWLQJ�UHVHPEOHV�D�FRPSOH[�FKHFNLQJ�DFFRXQW�ZLWK�RYHUGUDIW�SURWHFWLRQ�DQG�DQ�DFWLYH�LQYHVWPHQW�RI

WKH�IXQGV�DV�RSSRVHG�WR�D�IL[HG�ORZ�LQWHUHVW�

)LJXUH��� 7KH�WHPSODWH�FDVH�EURZVHU

,Q� WKH� FODVVLFDO� EDQNLQJ� ZRUOG� WKLV� UHTXHVW� ZRXOG� EH� D� GLVDVWHU�� ,W� ZRXOG� LQYROYH� WKH

LPSOHPHQWDWLRQ�RI�D�QXPEHU�RI�IHDWXUHV�LQ�WKH�EDQN·V�DFFRXQWLQJ�V\VWHPV��D�WLPH�FRQVXPLQJ�SURMHFW�

2XU�DFFRXQW�PDQDJHU�RQ�WKH�RWKHU�KDQG�NQRZV�WKDW�WKH�JHQHUDO�EXLOGLQJ�EORFNV�IRU�VXFK�D�UHTXHVW

DUH�LQ�KHU�SURGXFW�ZRUNEHQFK��6KH�ILUVW�VWDUWV�XS�KHU�WHPSODWH�FDVH�EURZVHU��VHH�)LJXUH����DQG�)LJXUH���

ORZHU� OHIW�� LQ�RUGHU� WR� ILQG�DQ�DSSURSULDWH� WHPSODWH� IRU� WKH� UHTXHVWHG�SURGXFW��7KH� WHPSODWH�FDVH

EURZVHU�RIIHUV�D�WKUHH�SDQH��IUDPH��YLHZ��2Q�WKH�OHIW�VLGH�LW�GLVSOD\V�D�KLHUDUFKLFDO�JURXSLQJ�RI�WKH

SRVVLEOH�FKRLFHV��:KHQ�RQH�RI�WKRVH�FKRLFHV� LV�VHOHFWHG�WKH�ULJKW�VLGH�RI�WKH�EURZVHU�VKRZV�VRPH

DGGLWLRQDO� LQIRUPDWLRQ� DERXW� WKH� FKRVHQ� HOHPHQW�� $W� WKH� ERWWRP� RI� WKH� ULJKW� VLGH� LV� D� GHWDLOHG

GHVFULSWLRQ� RI� WKH� LWHP� DQG� DW� WKH� WRS� LV� D� FRPSDULVRQ�PDWUL[� �OLNH� LQ� )LJXUH� ��� RI� WKH� SRVVLEOH

FKRLFHV��7KLV�EURZVHU�WKXV�DOORZV�KHU�WR�QDYLJDWH�WKURXJK�WKH�SURFHVV�NQRZOHGJH�EDVH�VSHFLDOL]DWLRQ
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KLHUDUFK\� VWRUHG� LQ� WKH� SURFHVV� KDQGERRN� DQG� PDNH� GHFLVLRQV� DERXW� WKH� DSSURSULDWHQHVV� RI

SURFHVVHV� E\� ���� RIIHULQJ� GHWDLOHG� LQIRUPDWLRQ� DERXW� WKH� SURFHVV� DQG� ���� FRPSDULQJ� WKH� GLIIHUHQW

VSHFLDOL]DWLRQV�� 6KH� FDQ� FKRRVH� HLWKHU� D� JHQHULF� SURFHVV� RU� D� SURGXFW� FRQVWUXFWHG� IRU� DQRWKHU

FXVWRPHU� �D� SUHYLRXV� FDVH�� DV� D� WHPSODWH� IRU� WKH� QHZ� SURGXFW�� ,Q� RXU� FDVH� VKH� FKRRVHV� ¶6HOO

&RPELQHG�)LQDQFLDO�3URGXFW·�DV�D�WHPSODWH�DQG�FDOOV�WKH�SURFHVV�¶6HOO�&RPELQHG�3URGXFW�WR�/XFN\

,QF�·�

7KH�LQWHJULW\�FKHFNHU�WKHQ�WDNHV�WKH�FKRVHQ�SURFHVV�WHPSODWH�DQG�WHVWV�ZKHWKHU�LW�LV�LQ�DQ�HQDFWDEOH

IRUPDW��FRPSDUDEOH�WR�WKH�ILUVW�SDVV�RI�D�WZR�SDVV�FRPSLOHU���)LUVW�LW�UHSODFHV�DOO�GHSHQGHQFLHV��QRW

VKRZQ��ZLWK�WKHLU�VSHFLILHG�PDQDJLQJ�SURFHVV��6HFRQG�LW�H[DPLQHV�DOO�SURFHVVHV�XVLQJ�D�GHSWK�ILUVW

DOJRULWKP�RQ�WKH�SURFHVV�GHFRPSRVLWLRQ�WUHH���:KHQ�HQFRXQWHULQJ�D�OHDI�SURFHVV�LW�FKHFNV�ZKHWKHU

DOO� QHFHVVDU\� UHIHUHQFHV� �H�J�� WR� DQ� H[HFXWDEOH� SURJUDP� DQG� DQ� DFWRU�� DUH�ZHOO� GHILQHG��1RGHV� DUH

WHVWHG� DV� VRRQ� DV� DOO� WKHLU� VXE�DFWLYLWLHV� DUH� H[DPLQHG�E\� VFUXWLQL]LQJ� WKH� FRQQHFWLRQV� EHWZHHQ� LWV

VXE�SURFHVVHV��)LQDOO\�WKH�LQWHJULW\�FKHFNHU�SRLQWV�RXW�IDLOXUH�RI�WKRVH�WHVWV�E\�GLUHFWLQJ�WKH�XVHU�WR

WKH�SUREOHPV��7KLV�LV�DFKLHYHG�E\�RSHQLQJ�XS�WKH�DSSURSULDWH�EURZVHU��GHFRPSRVLWLRQ�EURZVHU�IRU

SURFHVVHV�� GHSHQGHQF\�EURZVHU� IRU� GHSHQGHQFLHV�� DQG� KLJKOLJKWLQJ� WKH� SUREOHP� DUHDV� �VHH� )LJXUH

����� %\� H[DPLQLQJ� WKH� SUREOHP� DUHDV� ZLWK� WKH� FDVH�WHPSODWH� EURZVHU� DV� GHVFULEHG� DERYH�� WKH

DFFRXQW� PDQDJHU� ZLOO� EH� DEOH� WR� ILQG� ZHOO�VSHFLILHG� SURFHVVHV� IRU� WKH� SUREOHPDWLF� SURFHVVHV�� WR

IXUWKHU�UHILQH�WKH�SURFHVV�GHVLJQ�DQG�WKHQ�WR�UHLQLWLDWH�WKH�LQWHJULW\�FKHFNHU��VHH�)LJXUH����

�����������������������������������������������������
��'HOODURFDV��������GHVFULEHV�LQ�GHWDLO�D�VLPLODU�DOJRULWKP�RSHUDWLQJ�RQ�D�FRPSDUDEOH�GDWD�VWUXFWXUH�
��)LJXUH���VKRZV�WKH�UHVXOW�RI�WKH�LQWHJULW\�FKHFNHU�LI�LW�ZRXOG�EH�UXQ�DIWHU�VWHS���LQ�)LJXUH��
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)LJXUH��� ,QFUHPHQWDO�DQG�LWHUDWLYH�UHILQHPHQW�RI�WKH�SURFHVV�¶6HOO�&RPELQHG�3URGXFW�WR�([DPSOH�,QF�·

,Q� RXU� FDVH� WKH� QH[W� VWDJH� LV� WR� H[DPLQH� WKH� SUREOHP� DUHDV� DV� SRLQWHG� RXW� E\� WKH� LQWHJULW\

FKHFNHU� LQ� D� GHFRPSRVLWLRQ� EURZVHU� �VHH� )LJXUH� ���� ZKLFK� RIIHUV� D� WUHH�OLNH� YLHZ�� LQ� RUGHU� WR

GHWHUPLQH� ZKLFK� SDUWV� KDYH� WR� EH� UHSODFHG� ZLWK� RWKHU� FRPSRQHQWV�� 8VLQJ� WKH� WHPSODWH�FDVH

EURZVHU� VKH� ZLOO� EURZVH� WKH� VSHFLDOL]DWLRQ� KLHUDUFK\� RI� WKH� QRQ�GHWHUPLQHG� SURFHVVHV�� H�J�� ¶6HOO

&UHGLW�6HUYLFH·��DQG�WKHQ�UHSODFH�HDFK�VXFK�SURFHVV�ZLWK�RQH�RI�LWV�ZHOO�GHILQHG�VSHFLDOL]DWLRQV��H�J�

¶6HOO�&UHGLW�/LQH·��VHH�DOVR�)LJXUH����6WHS�����$IWHU�RQH�PRUH�UHSODFHPHQW��6WHS���LQ�)LJXUH����VKH�FDQ

UHLQLWLDWH�WKH�LQWHJULW\�FKHFNHU��7KLV�OHDGV�WR�WKH�LQFUHPHQWDO�UHILQHPHQW�RI�WKH�SURFHVV�E\�UHSODFLQJ

DOO�WKH�XQGHU�GHILQHG�FRPSRQHQWV�ZLWK�ZHOO�GHILQHG�RQHV�

)LJXUH��� ,QWHJULW\�&KHFNHU�SRLQWLQJ�RXW�SUREOHPV�LQ�WKH�GHFRPSRVLWLRQ�EURZVHU�E\�FRORULQJ�WKH�SURFHVVHV�¶$QDO\]H
'HELW�6HUYLFH·�DQG�¶([HFXWH�&RQWUDFW·�LQ�D�GDUNHU�FRORU��¶6HOO�6DYLQJV�DQG�,QYHVWPHQW�6HUYLFHV·�DQG�¶6HOO
&RPELQHG�3URGXFW�WR�([DPSOH�,QF�·�DUH�DOVR�FRORUHG�GDUN�EHFDXVH�WKH\�FRQWDLQ�QRQ�HQDFWDEOH�VXE�SURFHVVHV�

)LQDOO\��ZKHQ�WKH� LQWHJULW\�FKHFNHU�ILQGV�QR�SUREOHPV� LQ� WKH�SURFHVV�GHVFULSWLRQ� LW�SDVVHV� LW� WR

WKH� FRGH�JHQHUDWRU��ZKLFK�WUDYHUVHV�WKH�SURFHVV�GHVFULSWLRQ�DQG�JHQHUDWHV� WKH�DSSURSULDWH�VFULSWV�DQG

SURJUDPV�� 7R� VXUSDVV� WKH� OLPLWDWLRQ� JLYHQ� E\� D� VLQJOH� SURFHVV� VXSSRUW� V\VWHP�� WKH� SURGXFW

ZRUNEHQFK�FDQ�JHQHUDWH�VFULSWV�RU�SURJUDPV�IRU�PXOWLSOH�SODWIRUPV��ZKLFK�LQWHUUHODWH�DV�GHILQHG�LQ

WKH� SURFHVV� PDS�� )RU� H[DPSOH� WKH� SURFHVV� FRXOG� EH� SDUWO\� HQDFWHG� RQ� DQ� (53� DQG� SDUWO\� RQ� D

WUDQVDFWLRQ�SURFHVVLQJ� KRVW�� ZKLFK� DUH� FRRUGLQDWHG� E\� D� ZRUNIORZ�PDQDJHPHQW� V\VWHP� �:)06��
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&XUUHQWO\� WKH� FRGH� JHQHUDWRU� VXSSRUWV� WKH� FRPPHUFLDO� :)06� 6WDIIZDUH�� DQG� DQ� DJHQW� EDVHG

UHVHDUFK�:)06��� $W� ODVW� WKH� FRGH� JHQHUDWRU� FRQWDFWV� WKH� LQYROYHG� V\VWHPV� DQG� HQVXUHV� WKDW� WKH

VFULSWV�DQG�SURJUDPV�DUH�LQVWDOOHG�DQG�UHDG\�IRU�H[HFXWLRQ��7KH�DFFRXQW�PDQDJHU�KDV�DFFRPSOLVKHG

WKH�WDVN�RI�GHVLJQLQJ�D�QHZ�FXVWRPL]HG�SURGXFW�DQG�FRXOG�VWDUW�WKH�SURFHVV�WR�VHUYLFH�KHU�FXVWRPHU�

6R�IDU�DOO�GHSHQGHQFLHV�KDYH�EHHQ�KLGGHQ�IURP�WKH�DFFRXQW�PDQDJHU��6KH�ZLOO�QHYHU�KDYH�WR�GHDO

ZLWK�GHSHQGHQFLHV��SURYLGHG�WKDW�WKH� LQWHUIDFH�RI�WKH�XQGHU�GHILQHG�SURFHVV�SODFH�KROGHUV�DQG�WKH

GHWHUPLQHG� UHSODFLQJ� FRPSRQHQWV� �L�H�� ZHOO�GHILQHG� SURFHVVHV�� DUH� FRPSDWLEOH�� :KHQ� WKHUH� LV� D

SUREOHP� ZLWK� GHSHQGHQFLHV� �OLNH� WKH� DEVHQFH� RI� D� FRRUGLQDWLRQ� PHFKDQLVP��� WKHQ� WKH� LQWHJULW\

FKHFNHU�ZLOO�SRLQW�WKRVH�RXW�LQ�WKH�GHSHQGHQF\�HGLWRU��ZKLFK�RIIHUV�D�IORZ�FKDUW�OLNH�YLHZ�RI�WKH�SURFHVV

DQG� LWV�GHSHQGHQFLHV� �VHH�$KPHG� ���������8VLQJ� WKH� FDVH�WHPSODWH� EURZVHU� WKH� DFFRXQW�PDQDJHU

FDQ�WKHQ�IXUWKHU�UHILQH�KHU�SURGXFW�GHVLJQ�DQG�E\�UHSODFLQJ�D�QRQ�GHWHUPLQHG�GHSHQGHQF\�ZLWK�RQH

RI�LWV�ZHOO�GHILQHG�VSHFLDOL]DWLRQV�

7KH�RYHUDOO�DUFKLWHFWXUH�RI�WKH�3URGXFW�:RUNEHQFK��ZKLFK�VXSSRUWV�WKLV�VFHQDULR��LV�VXPPDUL]HG

LQ�)LJXUH���

�����������������������������������������������������
��7KH�RQO\�WDVN�QHFHVVDU\�IRU�WKH�JHQHUDWLRQ�RI�VFULSWV�SURJUDPV�IRU�DGGLWLRQDO�HQDFWPHQW�VXSSRUW�V\VWHPV�LV�WKH�SURJUDPPLQJ�RI�WKH
FRGH�JHQHUDWRU�IRU�WKH�WDUJHWHG�SODWIRUP�



$EUDKDP�%HUQVWHLQ 7KH�3URGXFW�:RUNEHQFK

��

...

ERP

Transaction
Monitor

Process
Handbook

Knowledge-Base

Dependency browser

Make Deliver

Template browser

Some Details

Some Tradeoffs

Specialization
outline

Integrity
Checker

Code
Generator

Workflow
Management

System

Decomposition browser
Sell A

Make Deliver

)LJXUH��� 2YHUDOO�SURGXFW�ZRUNEHQFK�DUFKLWHFWXUH

',6&866,21

(YDOXDWLRQ�RI �WKH�6ROXWLRQ

7KH� SURSRVHG� VROXWLRQ� IXOILOOV� WKH� UHTXLUHPHQWV� GHYHORSHG� LQ� WKH� DQDO\VLV� VHFWLRQ� DERYH�� ,W

UHGXFHV�WKH�NQRZOHGJH�WUDQVIHU�SUREOHP�E\�¶XQVWLFNLQJ·�WKH�SURFHVV�GHVLJQ�NQRZOHGJH�DQG�SURYLGLQJ

KLJK�OHYHO� SURFHVV�EDVHG� RSHUDWLRQV�� XQGHUVWDQGDEOH� WR� DQ� HQG�XVHU�� )XUWKHUPRUH� LW� RIIHUV� D

UHSRVLWRU\�RI�DYDLODEOH�KLJK�OHYHO�EXLOGLQJ�EORFNV��ZKLFK�DUH�VWUXFWXUHG�LQ�D�QRQ�VSHFLDOLVW�DFFHVVLEOH

IDVKLRQ��LQ�RXU�LPSOHPHQWDWLRQ�D�WHPSODWH�KLHUDUFK\���,W�WKXV�HQDEOHV�HQG�XVHUV�WR�WDNH�IOH[LEOH�EXLOGLQJ

EORFNV�IURP�WKH�SURFHVV�KDQGERRN�GDWDEDVH�DQG�IOH[LEO\�UHDVVHPEOH�WKHP�DFFRUGLQJ�WR�WKH�QHHGV�RI�D�SDUWLFXODU

FXVWRPHU�� :H� WKHUHIRUH� WKLQN� WKDW� LW� VXSSRUWV� WKH� UDSLG� LQFUHPHQWDO� GHYHORSPHQW� DQG� PDVV�

FXVWRPL]DWLRQ� RI� SURGXFWLRQ� SURFHVVHV�� :H� DOVR� EHOLHYH� WKDW� LW� FRXOG� FRQVHTXHQWO\� VXSSRUW� WKH

HQDFWPHQW�RI�SURFHVVHV�LQ�KLJKO\�IOH[LEOH�RUJDQL]DWLRQV�

,Q�VRPH�FDVHV�D�SURGXFWLRQ�SURFHVV�PD\�UHTXLUH�VWULFWO\�WUDQVDFWLRQDO�EHKDYLRU�LQ�RQH�SDUW�RI�LWV

HQDFWPHQW��ZKLFK�FDQ�EH�VXSSRUWHG�E\�D�WUDQVDFWLRQ�PRQLWRU��%XW�LQ�DQRWKHU�SDUW�LW�PD\�DOVR�UHO\�RQ

D� ORRVHO\� FRXSOHG� VXFFHVVLRQ� RI� DFWLYLWLHV�� ZKLFK� DUH� EHVW� VXSSRUWHG� E\� D� JURXS�ZDUH� GLVFXVVLRQ

GDWDEDVH�DV�D�FRRUGLQDWLRQ�PHFKDQLVP��7KHUHIRUH�ZH�EHOLHYH�WKDW�RXU�V\VWHP·V�DELOLW\� WR�H[SRUW� WR

PXOWLSOH� HQDFWPHQW� VXSSRUW� HQYLURQPHQWV� ZLOO� PDNH� LW� PRUH� VXLWDEOH� IRU� WKH� VXSSRUW� RI� PDVV�

FXVWRPL]DWLRQ�WKDQ�ZRUNIORZ�PDQDJHPHQW�V\VWHPV��:)06���ZKLFK�XVXDOO\�RQO\�VXSSRUW�WKHLU�RZQ

V\VWHP�DV�HQDFWPHQW�VXSSRUW�
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)XUWKHUPRUH�RXU� V\VWHP�SURSRVHV� WR�FORVH� WKH�JDS�EHWZHHQ�KLJK�OHYHO� FRQFHSWV� DQG� ORZ�OHYHO

SURJUDP�FRGH� JHQHUDWLRQ� E\� IRFXVLQJ� RQ� EXVLQHVV� SURFHVVHV� DQG� DQ� LQKHULWDQFH� IUDPHZRUN� RI

FRPSRQHQWV��ZKLFK�RIIHU�D�EHWWHU�DEVWUDFWLRQ�WKDQ�WUDGLWLRQDO�&$6(�WRROV��7KHUHIRUH�ZH�EHOLHYH�WKDW

WKH�V\VWHP�ZLOO�EH�XVDEOH�E\�HQG�XVHUV�DQG�QRW�RQO\�E\�VSHFLDOLVWV�

7KH� SURGXFW� ZRUNEHQFK� GRHV� KRZHYHU� IRUJR� VRPH� RI� WKH� IOH[LELOLW\� RI� &$6(�V\VWHPV� DQG

:)06� E\� XVLQJ� D� FRPSRQHQW� EDVHG�DSSURDFK�� LQ� ZKLFK� WKH� HQG�XVHUV� FDQ� RQO\� DVVHPEOH� WKHLU

SURGXFWLRQ�SURFHVVHV�RXW�RI�H[LVWLQJ�FRPSRQHQWV��'HYHORSLQJ�JRRG�DQG�XVHIXO�SURGXFW�FRPSRQHQWV

ZLOO�EH�D�NH\�VXFFHVV�IDFWRU�IRU�VXFK�D�V\VWHP��ZKLFK�FDQQRW�EH�DFFRPSOLVKHG�E\�GRPDLQ�VSHFLDOLVWV

DORQH��EXW�ZLOO�KDYH�WR�LQYROYH�LQIRUPDWLRQ�V\VWHPV�VSHFLDOLVWV�LQ�RUGHU�WR�LQWHJUDWH�WKH�FRPSRQHQWV

ZLWK� WKH�EDFN�HQG� V\VWHPV��)XUWKHUPRUH� WKH� V\VWHP�ZLOO� IDFH� WKH� XVXDO� FKDOOHQJHV� RI� FRPSRQHQW�

EDVHG� V\VWHPV� �H�J�� LQWHJUDWLRQ� SUREOHPV� ZLWK� WKH� WUDQVDFWLRQDO� EHKDYLRU� RI� D� FROOHFWLRQ� RI

FRPSRQHQWV���

)XWXUH�:RUN

7KHUH�DUH�D�YDULHW\�RI�RSHQ�TXHVWLRQV�LQ�FRQQHFWLRQ�ZLWK�WKH�SURGXFW�ZRUNEHQFK��7KH�QH[W�VWHS

ZLOO� EH� WR� FRPSRVH� D� OLEUDU\�RI� UHDO�ZRUOG� FRPSRQHQWV��7KHVH�� DQG� DQ� LQWHJUDWLRQ�RI� WKH� SURGXFW

ZRUNEHQFK�LQWR�D�VWDQGDUG�FRUSRUDWH�ZRUN�HQYLURQPHQW��FRXOG�EH�XVHG�WR�H[SORUH�WKH�SUDFWLFDOLW\�RI

WKH�WRRO�LQ�D�UHDO�ZRUOG�VHWWLQJ�

$�SDUDOOHO�DYHQXH�RI� LQYHVWLJDWLRQ�H[SORUHV�DOWHUQDWH�XVHV�RI� WKH�HQDFWPHQW�VFULSWV��2QH�FRXOG�

IRU� H[DPSOH�� XVH� WKH� VFULSW� LQ� RUGHU� WR� VLPXODWH� LWV� HQDFWPHQW�� ZKLFK� ZRXOG� KHOS� WR� DFFXUDWHO\

HVWLPDWH� LWV�FRVW� DQG� WKHQ�SULFH� LW��7KLV�HVWLPDWH�FRXOG�EH� LPSURYHG�E\�FRQQHFWLQJ� WKH� VLPXODWLRQ

HQJLQH� WR� UHDO�ZRUOG� SULFLQJ� DQG� VFKHGXOLQJ� LQIRUPDWLRQ� DERXW� LQWHUQDO� DQG� H[WHUQDO� UHVRXUFHV

LQYROYHG�LQ�WKH�SURGXFWLRQ�SURFHVV��7KXV�DQ�DFFRXQW�PDQDJHU�FRXOG�TXRWH�WKH�SULFH�DQG�D�SODQQHG

�����������������������������������������������������
��6XFK�SUREOHPV�FDQ�DULVH��IRU�H[DPSOH�ZKHQ�GHSHQGHQFLHV�EHWZHHQ�FRPSRQHQWV�DUH�QRW�VXIILFLHQWO\�GHFODUHG�DQG�D�SURGXFWLRQ
SURFHVV�¶GHDGORFNV·�LWVHOI��:KLOH�WKHUH�DUH�H[WHQGHG�WUDQVDFWLRQ�PHFKDQLVPV�WR�GHDO�ZLWK�FRPSOH[�QHVWHG�WUDQVDFWLRQ�VFKHPHV��VHH
(OPDJDULG����������FRPSRQHQW�GHYHORSHUV�ZLOO�KDYH�WR�GRFXPHQW�DOO�SRWHQWLDO�VLGH�HIIHFWV��L�H��GHSHQGHQFLHV�WR�RWKHU�UHVRXUFHV�DQG
DFWLYLWLHV��RI�WKHLU�FRPSRQHQWV�WR�HQVXUH�WKH�FRUUHFW�DSSOLFDWLRQ�RI�WKRVH�PHFKDQLVPV�
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GHOLYHU\� GDWH� �XVLQJ� WKH� VFKHGXOLQJ� LQIRUPDWLRQ�� IRU� D� PDVV�FXVWRPL]HG� SURGXFW� EHIRUH� WKH� ILUP

ZRXOG�KDYH�WR�LQYHVW�LQ�WKH�HQDFWPHQW�RI�LWV�SURGXFWLRQ�

&21&/86,21

,Q� WKLV� SDSHU�ZH�KDYH� GHVFULEHG� D� V\VWHP� FDOOHG� WKH�3URGXFW�:RUNEHQFK��:H� EHOLHYH� WKDW� LWV

FRPSRQHQW�EDVHG� GHVLJQ� DSSURDFK� SDLUHG� ZLWK� LWV� WHPSODWH�RULHQWHG� UHSRVLWRU\� RI� FRPSRQHQWV

VKRZV�KRZ�V\VWHPV�FDQ�HQDEOH�HQG�XVHUV�WR�PDVV�FXVWRPL]H�SURGXFWLRQ�SURFHVVHV��)XUWKHUPRUH�ZH

EHOLHYH� WKDW� WKLV� DSSURDFK� LV� OLNHO\� WR� EH� HVSHFLDOO\� VXLWHG� WR� VXSSRUWLQJ� WKH� QRYHO� RUJDQL]DWLRQDO

VWUXFWXUHV�RI�WKH�IXWXUH�

$&.12:/('*0(176

:H·G�OLNH�WR�WKDQN�WKH�PHPEHUV�RI�0,7���&HQWHU�IRU�&RRUGLQDWLRQ�6FLHQFH��HVSHFLDOO\�7KRPDV

:��0DORQH�IRU�KLV�DGYLFH�DQG�=LD�$KPHG�IRU�KLV�IDVW�UHVSRQVHV�WR�P\�LPSOHPHQWDWLRQ�UHTXHVWV��IRU

WKHLU�LQYDOXDEOH�FRQWULEXWLRQV�WR�WKH�LGHDV�XQGHUO\LQJ�WKLV�SDSHU�

5()(5(1&(6

$KPHG��=LD��������´$Q�,QWHJUDWHG�'HSHQGHQF\�(GLWRU�IRU�WKH�3URFHVV�+DQGERRN�µ�LQ�'HSDUWPHQW�RI
(OHFWULFDO�(QJLQHHULQJ�DQG�&RPSXWHU�6FLHQFH�0��(QJ��7KHVLV��&DPEULGJH��0$��0DVVDFKXVHWWV�,QVWLWXWH
RI�7HFKQRORJ\�

$UJ\ULV��&KULV��DQG�'RQDOV�$��6FK|Q��������2UJDQL]DWLRQDO�/HDUQLQJ�,,��7KHRU\��0HWKRG��3UDFWLFH��5HDGLQJ�
0$��$GGLVRQ�:HVOH\�

%DQN%RVWRQ��������´)RFXV�2Q�0DNLQJ�<RXU�%XVLQHVV�$�6XFFHVV��%XVLQHVV�)RFXV�%DQNLQJ�µ� �6DOHV
&DWDORJ��%RVWRQ��0$��%DQN�%RVWRQ�

%HUQVWHLQ�� $EUDKDP�� &KU\VDQWRV� 'HOODURFDV�� 7KRPDV� :�� 0DORQH�� DQG� -RKQ� 4XLPE\�� �����
´6RIWZDUH�7RROV�IRU�D�3URFHVV�+DQGERRN�µ�,(((�'DWD�(QJLQHHULQJ��������������

%RUQLQJ��$��� DQG�7��2
6KHD�� ������ ´$Q�(PSLULFDOO\� DQG�$HVWKHWLFDOO\�0RWLYDWHG� 6LPSOLILFDWLRQ� RI
6PDOOWDON����µ�3S��SS����������LQ�(XURSHDQ�&RQIHUHQFH�RQ�2EMHFW�2ULHQWHG�3URJUDPPLQJ3DULV�

%R\WRQ�� $QGUHZ� &��� %DUW� 9LFWRU�� DQG� %�� -RVHSK� ,,� 3LQH�� ������ ´1HZ� &RPSHWLWLYH� 6WUDWHJLHV�
&KDOOHQJHV�WR�2UJDQL]DWLRQV�DQG�,QIRUPDWLRQ�7HFKQRORJ\�µ�,%0�6\VWHPV�-RXUQDO��������������

%UDFKPDQ�� 5�� -��� DQG� -�� *�� 6FKPRO]H�� ������ ´$Q� 2YHUYLHZ� RI� WKH� ./�21(� .QRZOHGJH
5HSUHVHQWDWLRQ�6\VWHP�µ�&RJQLWLYH�6FLHQFH���S����������

'HOODURFDV��&KU\VDQWKRV�� ������ ´$�FRRUGLQDWLRQ�3HUVSHFWLYH�RQ�6RIWZDUH�$UFKLWHFWXUH��7RZDUGV� D
GHVLJQ� +DQGERRN� IRU� ,QWHJUDWLQJ� 6RIWZDUH� &RPSRQHQWV�µ� 3S�� ���� LQ�'HSDUWPHQW� RI� (OHFWULFDO
(QJLQHHULQJ� DQG� &RPSXWHU� 6FLHQFH�3K�'�� 7KHVLV�� &DPEULGJH�� 0$�� 0DVVDFKXVHWWV� ,QVWLWXWH� RI
7HFKQRORJ\�

(OPDJDULG��$��.��������'DWDEDVH�7UDQVDFWLRQ�0RGHOV�IRU�$GYDQFHG�$SSOLFDWLRQV��0RUJDQ�.DXIPDQ�



$EUDKDP�%HUQVWHLQ 7KH�3URGXFW�:RUNEHQFK

��

*LOPRUH��-DPHV�+���DQG�%��-RVSHK�,,�3LQH��������´7KH�)RXU�)DFHV�RI�0DVV�&XVWRPL]DWLRQ�µ�+DUYDUG
%XVLQHVV�5HYLHZ���-DQXDU\�)HEUXDU\���������

/DXEDFKHU�� 5REHUW� -��� 7KRPDV�:�� 0DORQH�� DQG� 7KH�0,7�6FHQDULR�:RUNLQJ�*URXS�� ������ ´7ZR
6FHQDULRV� IRU� ��VW� &HQWXU\� 2UJDQL]DWLRQV�� 6KLIWLQJ� 1HWZRUNV� RI� 6PDOO� )LUPV� RU� $OO�
(QFRPSDVVLQJ� 
9LUWXDO� &RXQWULHV
"µ� ���� &HQWXU\� ,QLWLDWLYH� :RUNLQJ� 3DSHU�� &DPEULGJH�� 0$�
0DVVDFKXVHWWV�,QVWLWXWH�RI�7HFKQRORJ\���6ORDQ�6FKRRO�RI�0DQDJHPHQW�

0DF/HDQ��$OODQ��.DWKOHHQ�&DUWHU�� /HQQDUW� /|YVWUDQG�� DQG�7KRPDV�0RUDQ�� ������ ´8VHU�WDLORUDEOH
6\VWHPV�� 3UHVVLQJ� WKH� ,VVXHV� ZLWK� %XWWRQV�µ� LQ� +XPDQ� )DFWRUV� LQ� &RPSXWLQJ� 6\VWHPV6HDWWOH�
:DVKLQJWRQ��$&0�6,*&+,�

0DORQH�� 7KRPDV�:��� DQG� .HYLQ� &URZVWRQ�� ������ ´7KH� ,QWHUGLFLSOLQDU\� 6WXG\� RI� &RRUGLQDWLRQ�µ
$&0�&RPSXWLQJ�6XUYH\V���������

0DORQH��7KRPDV�:���.HYLQ�&URZVWRQ��-LQWDH�/HH��%ULDQ�3HQWODQG��&KU\VDQWKRV�'HOODURFDV��*HRUJH
:\QHU�� -RKQ�4XLPE\��&KDUOH\�2VERUQH�� DQG�$EUDKDP�%HUQVWHLQ�� ������ ´7RROV� IRU� LQYHQWLQJ
RUJDQL]DWLRQV�� 7RZDUG� D� KDQGERRN� RI� RUJDQL]DWLRQDO� SURFHVVHV�µ� �&&6�:RUNLQJ� 3DSHU�
&DPEULGJH��0$��0DVVDFKXVHWWV�,QVWLWXWH�RI�7HFKQRORJ\���&HQWHU�IRU�&RRUGLQDWLRQ�6FLHQFH�

1RQDND��,NXMLUR��DQG�+LURWDND�7DNHXFKL��������7KH�.QRZOHGJH�&UHDWLQJ�&RPDSQ\��+RZ�-DSDQHVH�&RPSDQLHV
&UHDWH�WKH�'\QDPLFV�RI�,QQRYDWLRQ��1HZ�<RUN��2[IRUG�8QLYHUVLW\�3UHVV�

9DQ�$OVW\QH��0DUVKDOO��������´7KH�6WDWH�RI�1HWZRUN�2UJDQL]DWLRQ��$�6XUYH\�LQ�7KUHH�)UDPHZRUNV�µ
-RXUQDO�RI�2UJDQL]DWLRQDO�&RPSXWLQJ��������

YRQ� +LSSHO�� (ULF�� ������ ´'R� ,W� <RXUVHOI� YHUVXV� 6SHFLDOL]DWLRQ�� &XVWRPL]DWLRQ� RI� 3URGXFWV� DQG
6HUYLFHV�E\�8VHUV�RI�$6,&V�DQG�&7,�µ�0DQDJHPHQW�6FLHQFH��IRUWKFRPLQJ����


