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$EVWUDFW

7KLV UHSRUW GHVFULEHV VWUDWHJLHV IRU XVLQJ WKH )LQDQFLDO

(YDOXDWLRQ RI (FRV\VWHP 0DQDJHPHQW $FWLYLWLHV �)((0$�

VRIWZDUH� 7KLV SURJUDP ZDV GHYHORSHG DV D WRRO IRU DVVHVVLQJ

WKH ILQDQFLDO YLDELOLW\ RI PDQDJHPHQW DFWLYLWLHV IRU UHPRYLQJ

VPDOO WUHHV IRU PDQXIDFWXUH LQWR ZRRG SURGXFWV� &RPELQD�

WLRQV RI WUHH VWDQGV� PDQDJHPHQW DFWLYLWLHV� DQG FRQWUDFWXDO

UHTXLUHPHQWV FDQ EH UDQNHG DORQJ D FRQWLQXXP IURP DFWLRQV

WKDW DUH XQOLNHO\ WR SD\ IRU WKHPVHOYHV XQGHU DQ\ HFRQRPLF

FRQGLWLRQV WR WKRVH WKDW DUH OLNHO\ WR FRYHU WKHLU LPSOHPHQWD�

WLRQ FRVWV� 7KH SURJUDP FDQ EH XVHG HDUO\ LQ WKH SODQQLQJ

SURFHVV WR REWDLQ LQIRUPDWLRQ RQ WKH SRWHQWLDO QHW YDOXH RI

DOWHUQDWLYH VWUDWHJLHV RU ODWHU WR DVVHVV WKH ILQDQFLDO IHDVLELOLW\

RI D WHQWDWLYH SODQ� 7KLV UHSRUW LQFOXGHV LQIRUPDWLRQ RQ GDWD

LQSXW ILOHV� YDOLGDWLRQ DQG LQWHUSUHWDWLRQ RI DQDO\VLV UHVXOWV�

DQG IOH[LELOLW\ RI WKH SURJUDP�

.H\ZRUGV� HFRV\VWHP PDQDJHPHQW� HFRQRPLF HYDOXDWLRQ�

VWDQG PDQDJHPHQW

1RYHPEHU ����

)LJKW� 5RJHU '�� &KPHOLN� -RKQ 7� ����� $QDO\VWV *XLGH WR )((0$ IRU

)LQDQFLDO $QDO\VLV RI (FRV\VWHP 0DQDJHPHQW $FWLYLWLHV� *HQ� 7HFK� 5HS�

)3/¤*75¤���� 0DGLVRQ� :,� 8�6� 'HSDUWPHQW RI $JULFXOWXUH� )RUHVW

6HUYLFH� )RUHVW 3URGXFWV /DERUDWRU\� � S�

$ OLPLWHG QXPEHU RI IUHH FRSLHV RI WKLV SXEOLFDWLRQ DUH DYDLODEOH WR WKH

SXEOLF IURP WKH )RUHVW 3URGXFWV /DERUDWRU\� 2QH *LIIRUG 3LQFKRW 'ULYH�

0DGLVRQ� :, �����¤����� /DERUDWRU\ SXEOLFDWLRQV DUH VHQW WR KXQGUHGV RI

OLEUDULHV LQ WKH 8QLWHG 6WDWHV DQG HOVHZKHUH�

7KH )RUHVW 3URGXFWV /DERUDWRU\ LV PDLQWDLQHG LQ FRRSHUDWLRQ ZLWK WKH

8QLYHUVLW\ RI :LVFRQVLQ�

7KH XVH RI WUDGH RU ILUP QDPHV LV IRU LQIRUPDWLRQ RQO\ DQG GRHV QRW LPSO\

HQGRUVHPHQW E\ WKH 8�6� 'HSDUWPHQW RI $JULFXOWXUH RI DQ\ SURGXFW RU

VHUYLFH�

7KH 8QLWHG 6WDWHV 'HSDUWPHQW RI $JULFXOWXUH �86'$� SURKLELWV GLVFULPLQD�

WLRQ LQ DOO LWV SURJUDPV DQG DFWLYLWLHV RQ WKH EDVLV RI UDFH� FRORU� QDWLRQDO

RULJLQ� JHQGHU� UHOLJLRQ� DJH� GLVDELOLW\� SROLWLFDO EHOLHIV� VH[XDO RULHQWDWLRQ�

RU PDULWDO RU IDPLOLDO VWDWXV� �1RW DOO SURKLELWHG EDVHV DSSO\ WR DOO SUR�

JUDPV�� 3HUVRQV ZLWK GLVDELOLWLHV ZKR UHTXLUH DOWHUQDWLYH PHDQV IRU FRPPX�

QLFDWLRQ RI SURJUDP LQIRUPDWLRQ �EUDLOOH� ODUJH SULQW� DXGLRWDSH� HWF�� VKRXOG

FRQWDFW WKH 86'$©V 7$5*(7 &HQWHU DW ����� ���¤���� �YRLFH DQG 7''��

7R ILOH D FRPSODLQW RI GLVFULPLQDWLRQ� ZULWH 86'$� 'LUHFWRU� 2IILFH RI &LYLO

5LJKWV� 5RRP ����:� :KLWWHQ %XLOGLQJ� ��WK DQG ,QGHSHQGHQFH $YHQXH�

6:� :DVKLQJWRQ� '& �����¤����� RU FDOO ����� ���¤���� �YRLFH DQG

7''�� 86'$ LV DQ HTXDO HPSOR\PHQW RSSRUWXQLW\ HPSOR\HU�



$QDO\VWV�*XLGH�WR�)((0$
IRU�)LQDQFLDO�$QDO\VLV�RI
(FRV\VWHP�0DQDJHPHQW�$FWLYLWLHV

5RJHU '� )LJKW� 3ULQFLSDO (FRQRPLVW
-RKQ 7� &KPHOLN� )RUHVWHU
)RUHVWU\ 6FLHQFHV /DERUDWRU\� 3RUWODQG� 2UHJRQ

,QWURGXFWLRQ

7KH )((0$ VRIWZDUH ZDV GHYHORSHG WR DVVHVV WKH ILQDQFLDO

YLDELOLW\ RI PDQDJHPHQW DFWLYLWLHV IRU UHPRYLQJ VPDOO WUHHV

IRU PDQXIDFWXUH RI ZRRG SURGXFWV� 7KH DQDO\VLV GHWHUPLQHV

ZKHWKHU D SDUWLFXODU DFWLYLW\ LQ D JLYHQ VWDQG PLJKW SD\ IRU

LWVHOI� IURP WKH SHUVSHFWLYH RI D SRWHQWLDO SXUFKDVHU� 7KURXJK

DVVHVVLQJ D VHULHV RI VWDQGV DQG DFWLYLWLHV� WKH XVHU FDQ UDQN

FRPELQDWLRQV RI VWDQGV� DFWLYLWLHV� DQG FRQWUDFWXDO UHTXLUH�

PHQWV DORQJ D FRQWLQXXP IURP DFWLRQV WKDW DUH XQOLNHO\ WR

SD\ IRU WKHPVHOYHV XQGHU DQ\ HFRQRPLF FRQGLWLRQV WR WKRVH

WKDW DUH OLNHO\ WR FRYHU WKHLU LPSOHPHQWDWLRQ FRVWV� :KHQ

)((0$ LQGLFDWHV WKDW D KDUYHVW DFWLYLW\ ZLOO QRW SD\ IRU

LWVHOI� RSWLRQV PLJKW LQFOXGH ��� OHDYLQJ WKRVH VWDQGV DV WKH\

DUH� ��� FRPELQLQJ WKRVH VWDQGV ZLWK RWKHUV WKDW KDYH HQRXJK

QHW YDOXH WR DWWUDFW SRWHQWLDO EX\HUV� ��� PRGLI\LQJ WKH DFWLY�

LW\ RU FRQWUDFWXDO UHTXLUHPHQWV WR LQFUHDVH WKH QHW YDOXH� RU

��� IXQGLQJ WKH DFWLYLW\ DV D VWDQG LPSURYHPHQW UDWKHU WKDQ D

WLPEHU VDOH�

7KH )((0$ VRIWZDUH LV LQWHQGHG IRU XVH HDUO\ LQ WKH SODQ�

QLQJ RU DQDO\VLV SURFHVV� ZHOO EHIRUH SUHSDUDWLRQ RI VSHFLILF

WLPEHU VDOHV� ,W LV PHDQW WR HYDOXDWH D VHW RI UHSUHVHQWDWLYH

VWDQGV WR GHWHUPLQH KRZ YDULRXV PDUNHW FRQGLWLRQV� PLOO

W\SHV� ORJJLQJ V\VWHPV� DQG KDUYHVWLQJ UHTXLUHPHQWV DIIHFW

SRWHQWLDO FRVWV DQG UHYHQXHV IURP WKH YLHZSRLQW RI D SUR�

VSHFWLYH EX\HU� ,QIRUPDWLRQ JDLQHG IURP WKLV DQDO\VLV DOORZV

WKH XVHU WR EHWWHU MXGJH ZKLFK DFWLYLWLHV DUH OLNHO\ WR ZRUN LQ

VSHFLILF VWDQGV EHIRUH LQLWLDWLQJ WKH VDOH SODQQLQJ SURFHVV�

7KH +HOS WRRO LQ )((0$ SURYLGHV WHFKQLFDO GHWDLOV RQ KRZ

WR VHW XS D SURMHFW DQG UXQ WKH PRGHO� $ WXWRULDO SURYLGHV D

VDPSOH DQDO\VLV WR IDPLOLDUL]H WKH XVHU ZLWK WKH SURJUDP©V

IHDWXUHV�

7KH SXUSRVH RI WKLV UHSRUW LV WR GLVFXVV VWUDWHJLHV IRU XVLQJ

)((0$ WR DGGUHVV UHOHYDQW TXHVWLRQV� WKH GDWD UHTXLUHPHQWV

DQG VRXUFHV� DQG OLPLWDWLRQV IRU XVLQJ WKH PRGHO DQG

LQWHUSUHWLQJ UHVXOWV� 7KH )((0$ VRIWZDUH� WKLV GRFXPHQW�

DQG UHODWHG GRFXPHQWV FDQ EH DFFHVVHG IURP WKH ,QWHUQHW DW

KWWS���ZZZ�IV�IHG�XV�SQZ�GDWD�IHHPD�KWP�

$QDO\VLV�6WUDWHJ\

7KHUH DUH DW OHDVW WZR ZD\V LQ ZKLFK )((0$ FDQ EH XVHG WR

GHYHORS D VWUDWHJ\ IRU PDQDJLQJ VWDQGV DFURVV D ODQGVFDSH�

2QH ZD\ LV IRU DVVHVVLQJ WKH IHDVLELOLW\ RU ILQDQFLDO LPSOLFD�

WLRQV RI D SURSRVHG RU WHQWDWLYH SODQ� $QRWKHU ZD\ LV WR XVH

WKH SURJUDP HDUO\ LQ WKH SODQQLQJ SURFHVV WR REWDLQ LQIRUPD�

WLRQ RQ WKH SRWHQWLDO QHW YDOXH RI DOWHUQDWLYH VWUDWHJLHV� ,Q

HLWKHU FDVH� )((0$ FDQ FRQWULEXWH XVHIXO LQIRUPDWLRQ RQ

DFWLYLW\ RSWLRQV DQG WUDGHRIIV EHWZHHQ FRVW FRQVLGHUDWLRQV

DQG GHVLUHG HFRV\VWHP FRQGLWLRQV�

$QRWKHU XVH RI )((0$ PLJKW EH WR IDFLOLWDWH GLVFXVVLRQV

ZLWK ORFDO PLOOV DQG SXUFKDVHUV DERXW WKH PLQLPXP ORJ VL]H

DQG WKH YROXPH RI WKHVH ORJV WKDW WKHLU V\VWHPV FDQ DFFRP�

PRGDWH� (YHQ WKRXJK D PLOO PD\ EH DEOH WR SURFHVV VPDOO�

GLDPHWHU ORJV� LW PD\ QRW EH DEOH WR DIIRUG WR SURFHVV WKHP LQ

ODUJH TXDQWLW\� 0LOOV DUH GHVLJQHG IRU SURFHVVLQJ DQ DYHUDJH

ORJ GLDPHWHU WKDW LV PXFK ODUJHU WKDQ WKH PLQLPXP GLDPHWHU�

$ KLJK SURSRUWLRQ RI VPDOO ORJV FDQ KDYH D GUDPDWLF HIIHFW

RQ PDQXIDFWXULQJ FRVW �:DJQHU DQG RWKHUV ������ )RUHVW

PDQDJHUV ZLOO KDYH D EHWWHU XQGHUVWDQGLQJ RI WKHLU VWDQG

PDQDJHPHQW RSWLRQV LI WKH\ XQGHUVWDQG KRZ PXFK LW ZLOO

FRVW WR PDQXIDFWXUH D SDUWLFXODU VL]H RI ORJ�

$QRWKHU GHFLVLRQ ZLWK VLJQLILFDQW FRVW LPSOLFDWLRQV LV FRQ�

FHUQHG ZLWK WKH UHTXLUHPHQWV RI ORJJLQJ V\VWHPV� 7KH

)((0$ PRGHO FDQ EH XVHG WR H[SORUH WKH FRVW LPSOLFDWLRQV

RI GLIIHUHQW ORJJLQJ V\VWHPV LQ UHJDUG WR WKH VL]H DQG YROXPH

RI ORJV WKDW WKH\ FDQ KDQGOH�

2YHUYLHZ

7KH )((0$ DQDO\VLV LV D UHVLGXDO YDOXH DSSURDFK� ,W LV

VLPLODU WR WKH UHVLGXDO YDOXH DSSUDLVDO SURFHVV WKDW KDG EHHQ

XVHG E\ WKH 86'$ )RUHVW 6HUYLFH IRU WLPEHU VDOHV SULRU WR

DGRSWLRQ RI WKH FXUUHQW WUDQVDFWLRQV HYLGHQFH DSSUDLVDO

SURFHVV� :H XVHG WKH UHVLGXDO YDOXH DSSURDFK EHFDXVH LW

DOORZHG XV WR H[SOLFLWO\ FRQVLGHU WKH YDULDEOHV WKDW DIIHFW WKH
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YDOXH RI WLPEHU LQ VSHFLILF ORFDWLRQV� 7KHVH YDULDEOHV LQFOXGH

VSHFLHV DQG VL]H RI KDUYHVWHG WUHHV� PLOO RU SURGXFW RSWLRQV�

YROXPH DQG JUDGH \LHOG� SURGXFW SULFHV� KDUYHVWLQJ DQG

KDXOLQJ FRVWV� DQG RWKHU UHTXLUHPHQWV RI D WLPEHU KDUYHVW

FRQWUDFW WKDW FDXVH D SXUFKDVHU WR LQFXU FRVWV� 2WKHU YDUL�

DEOHV WKDW DIIHFW ELG SULFHV IRU WLPEHU WKDW DUH QRW FRQVLGHUHG

LQ WKLV DSSURDFK LQFOXGH OHYHO RI FRPSHWLWLRQ DQG H[SHFWD�

WLRQV RI IXWXUH SULFH FKDQJHV�

7KH EDVLF VWHSV RI WKH )((0$ DQDO\WLFDO DSSURDFK DUH DV

IROORZV�

��7UHHV DUH EXFNHG LQWR PLOO�OHQJWK ORJV IRU XVHU�VSHFLILHG

W\SHV RI SURGXFWV� PDQXIDFWXUHG SURGXFWV� VXFK DV

OXPEHU� YHQHHU� DQG FKLSV� RU XQSURFHVVHG ORJV�

�� ,I PXOWLSOH SURGXFW RSWLRQV DUH VSHFLILHG IRU D ORJ�

)((0$ DOORFDWHV WKH ORJ WR WKH RSWLRQ ZLWK WKH KLJKHVW

QHW YDOXH SHU XQLW YROXPH�

�� 3URGXFW YROXPH DQG JUDGH UHFRYHU\ DUH HVWLPDWHG IRU HDFK

ORJ IURP YROXPH DQG JUDGH UHFRYHU\ HTXDWLRQV LQFOXGHG

LQ WKH SURJUDP�

��*URVV YDOXH RI HDFK ORJ LV GHWHUPLQHG IURP XVHU�VSHFLILHG

SULFHV DQG IURP HVWLPDWHG UHFRYHU\ E\ SURGXFW JUDGH �RU

ORJ YROXPH LI WKH DQDO\VLV LV UHVWULFWHG WR ORJ SULFLQJ��

��0DQXIDFWXULQJ FRVWV DUH HVWLPDWHG IURP PDQXIDFWXULQJ

FRVW WDEOHV VXSSOLHG ZLWK WKH SURJUDP RU SURYLGHG E\ WKH

XVHU� WKHVH FRVWV DUH VXEWUDFWHG IURP JURVV YDOXH WR

HVWLPDWH QHW YDOXH DW WKH PLOO �PDQXIDFWXULQJ FRVWV DUH

QRW FRQVLGHUHG LQ WKH FDVH RI ORJ SULFLQJ��

��+DUYHVWLQJ� KDXOLQJ� DQG RWKHU XVHU�VXSSOLHG KDUYHVW�

UHODWHG FRVWV DUH VXEWUDFWHG IURP QHW YDOXH DW WKH PLOO

WR HVWLPDWH QHW YDOXH RI VWDQGLQJ WLPEHU�

��5HVXOWV RI DQDO\VLV FDQ EH YLHZHG LQ YDULRXV ZD\V DQG

LQ YDULRXV OHYHOV RI GHWDLO�

'DWD�5HTXLUHG�IRU�0RGHO

6WDQG

7KH )((0$ VRIWZDUH SXWV D YDOXH RQ RQO\ WKRVH WUHHV WKDW

DUH VHOHFWHG IRU UHPRYDO� 7KHUHIRUH� RQO\ GDWD RQ FXW WUHHV

DUH UHTXLUHG� 7UHHV QRW GHVLJQDWHG IRU FXWWLQJ FDQ EH LQ�

FOXGHG LQ WKH GDWD ILOH DV ORQJ DV WKH\ DUH PDUNHG DV QR�FXW

WUHHV� 7KH PLQLPXP LQIRUPDWLRQ UHTXLUHG IRU HDFK FXW WUHH

LV VSHFLHV� GLDPHWHU DW EUHDVW KHLJKW �'%+�� WRWDO WUHH KHLJKW�

DQG H[SDQVLRQ IDFWRU� 7KH PRGHO ZLOO HVWLPDWH PLVVLQJ GDWD

IRU WUHH KHLJKW LI WKHUH DUH DW OHDVW WKUHH WUHHV RI WKDW VSHFLHV

ZLWK VSHFLILHG KHLJKWV DQG WKH UHVXOWLQJ KHLJKW SUHGLFWLRQ

HTXDWLRQ SDVVHV VRPH PLQLPDO WHVW RI UHDVRQDELOLW\� $ VDP�

SOH RI WKUHH WUHHV LV WKH DEVROXWH PLQLPXP IRU SUHGLFWLRQ�

DOWKRXJK D ODUJHU VDPSOH VSUHDG DFURVV WKH UDQJH RI GLDPH�

WHUV LV SUHIHUDEOH� 7KH SURJUDP ZLOO ILW D OLQHDU HTXDWLRQ IRU

SUHGLFWLQJ WKH WRWDO KHLJKW RI DQ\ WUHHV RI WKDW VSHFLHV IRU

ZKLFK WUHH KHLJKW LV QRW DYDLODEOH� ,I D OLQHDU HTXDWLRQ GRHV

QRW VHHP DSSURSULDWH� WKH XVHU FDQ HVWLPDWH YDOXHV IRU WKH

PLVVLQJ WUHH KHLJKW GDWD DQG LQVHUW WKH SUHGLFWHG YDOXHV LQWR

WKH ILOH� )RU DQ HYDOXDWLRQ RI VXFK HTXDWLRQV� VHH 0DUWLQ DQG

)OHZHOOLQJ �LQ SUHVV�� ,I VRPH WUHH KHLJKW GDWD DUH PLVVLQJ� LW

PD\ EH GHVLUDEOH WR LQFOXGH LQ WKH ILOH WUHHV QRW GHVLJQDWHG WR

EH FXW VR WKDW WKHVH VWDQG GDWD FDQ EH XVHG WR LPSURYH WKH

WUHH KHLJKW SUHGLFWLRQ HTXDWLRQ�

)((0$ UHFRJQL]HV WKUHH VHWV RI VSHFLHV FRGHV� ZKLFK DUH

OLVWHG LQ WKH +HOS WRRO� $OWKRXJK DQ\ RI WKHVH VHWV FDQ EH

XVHG� VHWV VKRXOG QRW EH PL[HG ZLWKLQ D VWDQG ILOH� 7R ILW WKH

KHLJKW HVWLPDWLRQ HTXDWLRQ IRU PLVVLQJ GDWD� WKH SURJUDP

XVHV RQO\ WUHHV GHVLJQDWHG E\ WKH VDPH VSHFLHV FRGH� RWKHU

WUHHV RI WKH VDPH VSHFLHV GHVLJQDWHG E\ D GLIIHUHQW VSHFLHV

FRGH ZLOO EH LJQRUHG� ,I VSHFLHV FRGHV DUH PL[HG� WKH SUR�

JUDP FRXOG JHQHUDWH WZR RU PRUH VHSDUDWH KHLJKW HVWLPDWLRQ

HTXDWLRQV IRU WKH VDPH VSHFLHV�

7KH VWDQG ILOH LQFOXGHV D FROXPQ IRU LQGLFDWLQJ GHDG WUHHV�

7KH YDOXH RI UHFHQWO\ �d� \HDUV� GHDG WUHHV RI VRPH VSHFLHV

FDQ EH DVVHVVHG IRU VRPH SURGXFWV� 'HDG WUHHV IRU ZKLFK

WKHUH DUH QR UHFRYHU\ HTXDWLRQV FDQ EH SULFHG RQO\ DV ORJV�

5HFRYHU\

9ROXPH UHFRYHU\ IRU SURGXFWV LV EDVHG RQ PLOO UHFRYHU\

VWXGLHV FRQGXFWHG E\ WKH 86'$ )RUHVW 6HUYLFH� 3DFLILF

1RUWKZHVW �31:� 5HVHDUFK 6WDWLRQ� 7KH PRVW FRPPRQ

YROXPH UHFRYHU\ HTXDWLRQV SUHGLFW WKH YROXPH RI SULPDU\

SURGXFW SHU XQLW ORJ YROXPH� ZLWK ORJ VPDOO�HQG GLDPHWHU

�6('� DQG WDSHU DV WKH LQGHSHQGHQW YDULDEOHV� ,Q VRPH FDVHV

WDSHU LV QRW XVHG� DQG LQ RWKHU FDVHV WKH SUHGLFWLRQ LV MXVW WKH

PHDQ YROXPH UHFRYHU\ IURP WKH UHFRYHU\ VWXG\� 7KH 5HFRY�

HU\ WRRO LQ WKH SURJUDP DOORZV WKH XVHU WR YLHZ WKH YROXPH

UHFRYHU\ HTXDWLRQV DQG SURYLGHV D IRUP IRU FDOFXODWLQJ

UHFRYHULHV IRU VDPSOH ORJV�

*UDGH UHFRYHU\ IRU SURGXFWV LV EDVHG RQ WKH VDPH VHW RI

31: 5HVHDUFK 6WDWLRQ PLOO UHFRYHU\ VWXGLHV� (TXDWLRQV

SUHGLFW WKH SURSRUWLRQ RI SURGXFW LQ HDFK VSHFLILHG JUDGH

FDWHJRU\� 2QH JUDGH LQ HDFK VHW RI JUDGH SURSRUWLRQV LV

IRXQG E\ VXEWUDFWLRQ IURP � WR HQVXUH WKDW WKH SURSRUWLRQV

ZLOO VXP WR �� (TXDWLRQV WKDW SUHGLFW JUDGH SURSRUWLRQV

JHQHUDOO\ XVH VRPH IRUP RI 6('� ,Q VRPH FDVHV� JUDGH

SURSRUWLRQV GR QRW YDU\ E\ GLDPHWHU DQG PHDQ YDOXHV

DUH XVHG�

7KH 31: 5HVHDUFK 6WDWLRQ PLOO UHFRYHU\ VWXGLHV ZHUH

FRQGXFWHG RYHU D SHULRG RI WKUHH GHFDGHV� 6WXG\ PHWKRGV�

PLOO HIILFLHQFLHV� DQG WKH UHVRXUFH HYROYHG GXULQJ WKDW WLPH�

,Q VRPH FDVHV� JUDGH DQG YROXPH UHFRYHU\ IRU D SURGXFW DQG

VSHFLHV DUH GHULYHG IURP GLIIHUHQW VWXGLHV WR SURYLGH WKH

PRVW UHOHYDQW LQIRUPDWLRQ IRU WKH VLWXDWLRQ XQGHU DQDO\VLV�

6LQFH WKHVH VWXGLHV DUH HVVHQWLDOO\ LQGHSHQGHQW GDWD VHWV� DQ\

GHWDLOHG FRPSDULVRQV RI GLIIHUHQFHV VKRXOG EH DFFHSWHG
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FDXWLRXVO\ EHFDXVH GLIIHUHQFHV ZLOO KDYH FRQIRXQGHG LQ WKHP

VRXUFHV RI YDULDWLRQ WKDW DUH QRW FRQWUROOHG EHWZHHQ VWXGLHV�

3URGXFW�3ULFH

3ULFHV DUH UHTXLUHG IRU DOO WKH SURGXFWV WKDW DUH SURGXFHG LQ D

VFHQDULR� 6RPH SULFHV� EXW QRW DOO� DUH DYDLODEOH LQ D TXDU�

WHUO\ UHSRUW RI SURGXFWLRQ� SULFHV� HPSOR\PHQW� DQG WUDGH

�:DUUHQ ������ 3ULFHV EDVHG RQ WKLV TXDUWHUO\ UHSRUW ZLOO

W\SLFDOO\ EH IRU D SHULRG � RU PRUH PRQWKV SULRU WR SXEOLFD�

WLRQ RI WKH UHSRUW� %HFDXVH )((0$ ZDV VSHFLILFDOO\ GH�

VLJQHG WR DGGUHVV LVVXHV UHODWHG WR WKH IHDVLELOLW\ RI UHPRYLQJ

VPDOO�GLDPHWHU WUHHV� ZH DUH GHYHORSLQJ DQRWKHU VHW RI SULFHV

WKDW ZH EHOLHYH DUH PRUH DSSURSULDWH WKDQ WKH TXDUWHUO\

UHSRUW SULFHV� %HFDXVH ZLGH ZLGWKV DUH QRW SURGXFHG IURP

VPDOO WUHHV� LW LV PRUH DSSURSULDWH WR XVH JUDGH SULFHV WKDW

LQFOXGH RQO\ WKH QDUURZHU ZLGWKV WKDW DUH FRPPRQO\ SUR�

GXFHG IURP VPDOO ORJV� 7KHVH SULFHV ZLOO EH PDGH DYDLODEOH

RQ D SHULRGLF EDVLV DW WKH VDPH :HE VLWH ZKHUH WKH )((0$

VRIWZDUH LV ORFDWHG� 2WKHU VRXUFHV RI SULFH GDWD PD\ QHHG WR

EH VRXJKW WR XVH )((0$ IRU SXUSRVHV WKDW UHTXLUH XS�WR�

WKH�PLQXWH DFFXUDF\ LQ SULFLQJ RU SUHFLVLRQ IRU VSHFLILF

SDUFHOV� )((0$ LQFOXGHV D WRRO� 9HQHHU 3ULFHV� WKDW FDQ EH

XVHG WR FRQYHUW SULFHV ���06)� IRU ����� RU ����LQ� YHQHHU WR

D ����LQ� EDVLV� �6HH 7DEOH � IRU PHWULF FRQYHUVLRQ IDFWRUV��

/RJ�3ULFH

7R SULFH ORJV LQVWHDG RI PDQXIDFWXUHG SURGXFWV RU WR SULFH

ERWK ORJV DQG SURGXFWV� WKH XVHU PXVW VXSSO\ SULFHV E\ ORJ

VSHFLHV DQG GLDPHWHU� %HFDXVH )((0$ ZDV GHVLJQHG DV D

WRRO IRU WKH HDUO\ SODQQLQJ VWDJHV RI HFRV\VWHP PDQDJHPHQW

DFWLYLWLHV� LW IRFXVHV RQ YDOXDWLRQ RI WKH VPDOO ORJV H[SHFWHG

WR EH UHPRYHG GXULQJ WKRVH DFWLYLWLHV� /RJ JUDGHV DUH QRW

XVHG LQ )((0$ EHFDXVH WKHUH LV OLWWOH JUDGH GLIIHUHQWLDWLRQ

IRU VPDOO ORJV� /RJ GLDPHWHU DQG WDSHU �LQ YROXPH UHFRYHU\

HTXDWLRQV� DQG ORJ GLDPHWHU �LQ JUDGH UHFRYHU\ HTXDWLRQV�

FDSWXUH PRVW RI WKH LQIRUPDWLRQ UHODWHG WR YDOXH WKDW FDQ EH

JOHDQHG IURP WKH GDWD DYDLODEOH DW WKLV VWDJH RI DQDO\VLV�

)RU ORJ SULFLQJ� )((0$ VXSSOLHV D WDEOH RI SULFHV IRU HDFK

ORJ RQ D FXELF IRRW EDVLV� 6LQFH LW LV FXVWRPDU\ WR SULFH ORJV

E\ GLDPHWHU FODVV� WKHUH LV QR LQWHUSRODWLRQ EHWZHHQ WKH XVHU�

VSHFLILHG GLDPHWHU SULFH SRLQWV� 7KLV DSSURDFK LV SHUKDSV

PRVW DSSURSULDWH ZKHQ WKH ORJ PDUNHW LV ZHOO HVWDEOLVKHG

DQG ORJ SULFHV FDQ EH REWDLQHG GLUHFWO\ IURP UHOHYDQW PLOOV

LQ WKH DUHD� ,I ORJV DUH SULFHG SHU WRQ� WKH ��WRQ�WR���&&)

WRRO FDQ EH XVHG WR FRQYHUW WKHVH SULFHV WR SULFHV SHU KXQ�

GUHG FXELF IHHW �&&)�� 7KH /RJ 9ROXPH WRRO PHQX FDQ EH

XVHG WR FRPSXWH ORJ YROXPHV LQ FXELF IHHW IURP ORJ GLDPHWHU

DQG OHQJWK PHDVXUHPHQWV�

0DQXIDFWXULQJ�&RVW

0DQXIDFWXULQJ FRVW GDWD IRU SDUWLFXODU PLOOV RU FRPSDQLHV

DUH JHQHUDOO\ UHJDUGHG DV SURSULHWDU\� 3UHOLPLQDU\ JHQHUDO�

L]HG FRVW LQIRUPDWLRQ WKDW YDULHV E\ GLDPHWHU IRU VWXG PLOOV

DQG UDQGRP�OHQJWK GLPHQVLRQ PLOOV LV GHULYHG IURP GDWD

GHYHORSHG E\ :DJQHU DQG RWKHUV ������� 7KH FRVWV KDYH

EHHQ GHYHORSHG IURP WKUHH SHUVSHFWLYHV� 7KH ILUVW SHUVSHF�

WLYH XVHV D ��� UHWXUQ RQ LQYHVWHG FDSLWDO� ZKLFK UHSUHVHQWV

D IXOO QRUPDO UHWXUQ RQ ULVN\ LQYHVWPHQWV� 7KH VHFRQG SHU�

VSHFWLYH XVHV D ��� UHWXUQ RQ LQYHVWHG FDSLWDO� ZKLFK UHSUH�

VHQWV ZKDW PLJKW EH UHJDUGHG DV D PLQLPXP UHWXUQ H[SHFWHG

IURP LQYHVWPHQWV LQ DQ RQJRLQJ FRQFHUQ� 7KH WKLUG SHUVSHF�

WLYH LQFOXGHV D �� UHWXUQ LQ LQYHVWHG FDSLWDO� 7KLV SHUVSHF�

WLYH LQFOXGHV RQO\ WKH YDULDEOH RSHUDWLQJ FRVWV DQG UHSUHVHQWV

WKH FRVWV WKDW D PLOO ZRXOG KDYH WR FRYHU WR EUHDN HYHQ LQ WKH

VKRUW UXQ� 0LOOV PLJKW UHVRUW WR WKLV W\SH RI FRVW VHWWLQJ LQ D

FULVLV VLWXDWLRQ� WKH\ FRXOG QRW H[SHFW WR VWD\ LQ EXVLQHVV

LQGHILQLWHO\ RQ WKLV EDVLV EHFDXVH WKH\ FRXOG QRW DIIRUG WR

PDLQWDLQ WKHLU SODQW DQG HTXLSPHQW� 7KH FRVW WDEOH LQFOXGHG

LQ WKH VDPSOH SUREOHP LV EDVHG RQ D ��� UHWXUQ RQ LQYHVW�

PHQW� ,W ODFNV PDQXIDFWXULQJ FRVWV IRU VRPH SURGXFWV� 7KH

XVHU FDQ XVH WKDW WDEOH RU GDWD IURP RWKHU VRXUFHV� )RU H[�

DPSOH� ORFDO PLOOV PD\ EH ZLOOLQJ WR SURYLGH FRVW UHODWLRQ�

VKLSV IRU ORFDO FRQGLWLRQV� 0DQXIDFWXULQJ FRVWV DUH HVWLPDWHG

RQ D ORJ E\ ORJ EDVLV� 7KH YDOXH IRU D SDUWLFXODU ORJ LV LQWHU�

SRODWHG IURP WKH GLDPHWHU FRVW SRLQWV WR REWDLQ D FRVW IRU WKH

VSHFLILF ORJ GLDPHWHU�

+DUYHVWLQJ�&RVW

)((0$ LV YHU\ IOH[LEOH LQ LWV WUHDWPHQW RI KDUYHVWLQJ FRVWV�

RSWLRQV UDQJH IURP HQWHULQJ D VLQJOH QXPEHU IRU DOO KDUYHVW�

LQJ�UHODWHG FRVWV WR GHYHORSLQJ WDEOHV RI KDUYHVWLQJ FRVWV WKDW

FDQ EH DFFHVVHG DV QHHGHG� $ XVHIXO VWUDWHJ\ WR FRQVLGHU LV

WR GHYHORS VHWV RI WDEOHV IRU VWXPS�WR�WUXFN FRVWV IRU UHOHYDQW

KDUYHVWLQJ V\VWHPV WKDW YDU\ E\ WUHH VL]H DQG DPRXQW KDU�

YHVWHG SHU DFUH� 7DEOHV FRQVWUXFWHG LQ WKLV ZD\ FDQ EH XVHG

IRU PDQ\ VFHQDULRV� 7UHH VL]H FDQ EH H[SUHVVHG E\ DYHUDJH

GLDPHWHU RU E\ DYHUDJH YROXPH SHU WUHH� $PRXQW KDUYHVWHG

SHU DFUH FDQ EH H[SUHVVHG E\ KXQGUHG FXELF IHHW SHU DFUH RU

QXPEHU RI WUHHV SHU DFUH� 7KXV� KDUYHVWLQJ FDQ EH H[SUHVVHG

LQ IRXU FRPELQDWLRQV RI ZD\V� ,W LV QRW QHFHVVDU\ WR XVH WKLV

GHWDLOHG DSSURDFK� KRZHYHU� $ VLQJOH FRVW SHU DFUH RU KXQ�

GUHG FXELF IHHW FDQ EH HQWHUHG IRU WKH KDUYHVWLQJ FRVW IRU D

VFHQDULR� 7KH ,QWHUSRODWLRQ WRRO VKRZV KRZ )((0$ LQWHU�

SRODWHV WKH YDOXHV LQ WKH ORJJLQJ FRVW WDEOH WR REWDLQ WKH FRVW

IRU D VSHFLILF FRPELQDWLRQ RI WUHH VL]H DQG DPRXQW KDUYHVWHG�

7DEOH �¥0HWULF FRQYHUVLRQ IDFWRUV

LQFK�SRXQG XQLW PHWULF XQLW

� LQFK �LQ�� ���� FHQWLPHWHU �FP�

� IRRW �IW� ����� PHWHU �P�

� VTXDUH IRRW �IW
�
�
D

����� VTXDUH PHWHU �P
�
�

� FXELF IRRW �IW
�
� ����� FXELF PHWHU �P

�
�

� WRQ ����� WRQQH

D
,Q WKH WH[W� 06) LV WKRXVDQG VTXDUH IHHW�
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2WKHU KDUYHVW�UHODWHG FRVWV VXFK DV VSHFLILHG URDGV WHQG WR EH

PRUH FDVH�VSHFLILF� 7KHVH FRVWV DUH HQWHUHG RQ D FDVH�E\�

FDVH EDVLV�

5HJDUGOHVV RI ZKLFK DSSURDFK LV XVHG WR HQWHU ORJJLQJ FRVWV�

WKH FRVW GDWD XVHG VKRXOG EH UHOHYDQW IRU KDUYHVWLQJ WKH VWDQG

LQ WKH FRQWH[W RI D W\SLFDO WLPEHU VDOH� )RU H[DPSOH� LW ZRXOG

EH PLVOHDGLQJ WR HYDOXDWH WKH KDUYHVWLQJ RI D VLQJOH VWDQG E\

LWVHOI LI WKDW LV QRW WKH ZD\ WLPEHU VDOHV DUH W\SLFDOO\ FRQ�

GXFWHG� $ PRUH PHDQLQJIXO DSSURDFK ZRXOG EH WR XVH FRVWV

WKDW UHIOHFW W\SLFDO XQLW VL]HV� HTXLSPHQW FRQILJXUDWLRQV� DQG

SRUWLRQV RI IL[HG FRVWV WKDW UHODWH D W\SLFDO VL]H RI VDOH�

,Q DQ DSSURDFK IRU HVWLPDWLQJ ORJJLQJ FRVWV GHVFULEHG E\

/HH DQG -RKQVRQ ������� FRVWV DUH GHYHORSHG SHU WKRXVDQG

ERDUG IHHW� EXW WKLV DSSURDFK FRXOG EH DGDSWHG WR GHYHORS

FRVWV SHU WRQ RU KXQGUHG FXELF IHHW E\ XVLQJ WKH ��WRQ�WR�

��&&) WRRO�

/RJ�$OORFDWLRQ

7KH ORJ DOORFDWLRQ WDEOH FDQ EH XVHG WR VSHFLI\ DYDLODEOH

SURGXFW RSWLRQV IRU D VFHQDULR� )LUVW� WKH XVHU GHFLGHV

ZKHWKHU WR SULFH SURGXFWV RU ORJV RU VRPH FRPELQDWLRQ RI

SURGXFWV DQG ORJV� 1H[W� WKH XVHU GHFLGHV ZKHWKHU WR IRUFH

WKH PRGHO WR DOORFDWH DOO ORJV RI D FHUWDLQ VSHFLHV DQG 6(' WR

D SDUWLFXODU W\SH RI PLOO RU WR DOORZ WKH PRGHO WR DOORFDWH WKH

ORJV WR W\SHV RI PLOOV EDVHG RQ KLJKHVW QHW YDOXH SHU FXELF

IRRW� 7KH XVHU PXVW DOVR GHFLGH ZKHWKHU WR IRUFH DOO ORJV

EHORZ VRPH GLDPHWHU WR EH PDGH LQWR FKLSV UDWKHU WKDQ D

VROLG�ZRRG SURGXFW� /RJ DOORFDWLRQ FKRLFHV VKRXOG UHIOHFW

SURGXFWLRQ RSSRUWXQLWLHV WKDW FDQ UHDOLVWLFDOO\ RFFXU LQ WKH

XVHU©V DUHD� )RU H[DPSOH� LI WKHUH LV QR PDUNHW IRU SXOSZRRG

LQ WKH DUHD� LW PD\ EH GHVLUDEOH WR H[FOXGH FKLS ORJV DV D

SURGXFW RSWLRQ�

/RJV DUH DOORFDWHG E\ 6(' DQG ILYH VSHFLHV JURXSV DV GH�

ILQHG E\ )((0$� 7KH ILQDO SURGXFW PL[ FDQ EH DIIHFWHG E\

SULFHV DQG PDQXIDFWXULQJ FRVWV DV ZHOO DV SK\VLFDO ORJ FKDU�

DFWHULVWLFV� ,I SULFHV DQG PDQXIDFWXULQJ FRVWV DUH QRW FDUH�

IXOO\ FKRVHQ� WKH UHVXOWV PD\ EH XQUHDOLVWLF LI WKH PRGHO LV

DOORZHG WR DOORFDWH ORJV WR WKH KLJKHVW QHW YDOXH�

,I GDWD IRU WKH ORJ DOORFDWLRQ WDEOH DUH LPSURSHUO\ VSHFLILHG�

)((0$ ZLOO IDLO WR SODFH YDOXH RQ VRPH WUHHV� )((0$

SHUPLWV EXWW ORJV RI VWDQGDUG OHQJWKV RQO\� 7KHVH OHQJWKV DUH

���� RU ���� IW IRU OXPEHU ORJV DQG XQSURFHVVHG ORJV� ���� IW

IRU YHQHHU ORJV� ���� IW IRU VWXG ORJV� DQG ��� IW IRU SXOS ORJV�

6XSSRVH WKH XVHU VSHFLILHV WKDW DOO �� WR ��LQ� 6(' ORJV EH

DOORFDWHG WR FKLSV DQG DOO ��LQ� 6(' ORJV EH DOORFDWHG WR

UDQGRP�OHQJWK GLPHQVLRQ OXPEHU� $OWKRXJK LW ZRXOG DSSHDU

WKDW DOO ORJV ZRXOG EH DOORFDWHG WR RQH SURGXFW RU WKH RWKHU� D

��LQ��'%+ WUHH ZRXOG QRW TXDOLI\ IRU HLWKHU SURGXFW� :KHQ

WKH )((0$ EXFNLQJ URXWLQH PHDVXUHV WKLV WUHH DW ���� RU

���� IW IURP WKH VWXPS �WKH VSHFLILHG OHQJWK IRU UDQGRP�

OHQJWK OXPEHU ORJV� DQG ILQGV WKDW WKH 6(' � � LQ�� WKH ORJ LV

UHMHFWHG IRU OXPEHU� 7KH SURJUDP WKHQ VWDUWV RYHU DQG

PHDVXUHV WKH WUHH � IW IURP WKH VWXPS� :KHQ LW ILQGV WKDW WKH

6(' ! � LQ�� WKH ORJ LV UHMHFWHG IRU FKLSV DV ZHOO� 7KH VRXUFH

RI WKH SUREOHP LV WKH WDSHU EHWZHHQ � IW DQG ���� RU ���� IW�

7KH XVHU PXVW NHHS LQ PLQG WKDW WKH VWDQGDUG OHQJWKV DUH

GLIIHUHQW IRU GLIIHUHQW SURGXFWV� 7KLV SUREOHP ZLOO QRW RFFXU

LI WKH XVHU VSHFLILHV DQ RYHUODS LQ 6(' WKDW WDNHV WDSHU LQWR

DFFRXQW� 7KH SUREOHP SULPDULO\ RFFXUV ZLWK EXWW ORJV ZKHUH

WKH GLIIHUHQFHV EHWZHHQ VWDQGDUG OHQJWKV IRU YDULRXV SURG�

XFWV DUH WKH JUHDWHVW� EXW LW FDQ DOVR RFFXU ZLWK XSSHU ORJV�

)RU XSSHU ORJV� )((0$ FRQVLGHUV ORJV DV VKRUW DV ��� IW IRU

OXPEHU DQG ORJV DV VKRUW DV � IW IRU SXOS RQ WKH QRWLRQ WKDW LQ

UHDOLW\ VXFK ORJV ZRXOG UHPDLQ DWWDFKHG WR WKH SUHYLRXV ORJ

HYHQ WKRXJK WKH PRGHO WUHDWV WKHP DV VHSDUDWH VKRUW ORJV�

1RWH WKDW ZKLOH WKHVH OHQJWKV DUH XVHG WR DFFRXQW IRU WKH

ORFDWLRQ RQ WKH EROH GXULQJ EXFNLQJ� VFDOLQJ OHQJWKV DUH XVHG

LQ YROXPH FDOFXODWLRQV� 7KH VFDOLQJ OHQJWKV DUH �� RU �� IW

IRU OXPEHU� �� IW IRU YHQHHU� DQG � IW IRU VWXGV DQG FKLSV�

5HVXOWV�RI�$QDO\VLV

9DOLGDWLRQ

2QFH D VFHQDULR KDV EHHQ FDOFXODWHG LW VKRXOG EH YDOLGDWHG

E\ GHWHUPLQLQJ ZKHWKHU WKH UHVXOWV DUH UHDVRQDEOH DQG

FKHFNLQJ ZKHWKHU XQH[SHFWHG UHVXOWV DUH FRPSUHKHQVLEOH�

7KH ILUVW SODFH WR FKHFN LV WKH 5XQ /RJ� ZKLFK LV DFFHVVHG

WKURXJK WKH VFHQDULR RSWLRQ LQ WKH SURMHFW ZLQGRZ� RU WKH

9LHZ 5HVXOWV WRRO� ZKLFK LV DFFHVVHG WKURXJK WKH VFHQDULR

FHOO� 7KH 5XQ /RJ WHOOV WKH XVHU ZKHWKHU YDOXHV ZHUH FDOFX�

ODWHG IRU PLVVLQJ WUHH KHLJKW GDWD DQG ZKHWKHU FDOFXODWLRQV

IRU WKH VFHQDULR ZHUH VXFFHVVIXOO\ FRPSOHWHG� 7KH 5XQ /RJ

PD\ DOVR SURYLGH LQIRUPDWLRQ DERXW SRWHQWLDO HUURUV VXFK DV

PLVVLQJ ILOHV�

,I WKH 5XQ /RJ OLVWV D WUHH DV KDYLQJ QR YDOXH� WKH XVHU

VKRXOG YHULI\ WKH UHDVRQ IRU WKDW DQG FRUUHFW DQ\ HUURUV RU

RPLVVLRQV LQ LQSXW ILOHV� 1RQ�)((0$ VSHFLHV WKDW DUH LQ�

FOXGHG LQ WKH VWDQG ILOH ZLOO DSSHDU KHUH� 1RWKLQJ FDQ EH

GRQH ZLWK WKHVH WUHHV EHFDXVH WKHUH DUH QR WUHH SURILOH HTXD�

WLRQV IRU WKHP� 7KH\ FDQ EH YDOXHG RQO\ E\ DVVLJQLQJ WKHP D

)((0$ VSHFLHV FRGH WKDW ZLOO UHVXOW LQ WKHP EHLQJ YDOXHG

ZLWK WKH GDWD IRU WKDW VSHFLHV� $QRWKHU SRVVLEOH UHDVRQ IRU

KDYLQJ WUHHV ZLWK QR YDOXH DVVLJQHG WR WKHP LV WKDW WKHUH ZDV

QR SULFH ILOH RU SULFHV ZHUH ]HUR IRU DQ\ SURGXFWV WKDW WKH

ORJV IURP WKDW WUHH FRXOG KDYH EHHQ DVVLJQHG WR� $ WKLUG

SRVVLELOLW\ LV WKDW WKH ORJ DOORFDWLRQ ZDV VXFK WKDW WKH EXWW

ORJ FRXOG QRW EH DVVLJQHG WR DQ\ SURGXFW DQG WKH ZKROH WUHH

LV VKRZQ DV D WRS ORJ LQ WKH /RJ 'HWDLO ILOH� 7KLV VLWXDWLRQ

RFFXUV ZKHQ ORJV GR QRW TXDOLI\ IRU DQ\ SURGXFW EHFDXVH WKH

WUHH LV WRR VPDOO� ,W FDQ DOVR RFFXU ZKHQ WKHUH LV QR RYHUODS

RI WKH PD[LPXP 6(' IRU D ¦VKRUW§ SURGXFW �VWXG OXPEHU RU

FKLSV� DQG WKH PLQLPXP 6(' IRU D ¦ORQJ§ SURGXFW �GLPHQ�

VLRQ OXPEHU RU YHQHHU�� DV GHVFULEHG LQ WKH VHFWLRQ RQ ORJ

DOORFDWLRQ�
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7KH SURJUDP DOORZV UHVXOWV WR EH YLHZHG LQ PDQ\ GLIIHUHQW

ZD\V� ZKLFK FDQ KHOS WKH XVHU WR YDOLGDWH WKH UHVXOWV� 7KH

XVHU FDQ FKHFN GDWD RQ LQGLYLGXDO ORJV LQ WKH /RJ 'HWDLO ILOH

WR YHULI\ FDOFXODWLRQV DQG WR OHDUQ ZK\ WKH UHVXOWV YDU\� 7KLV

ILOH LV D 0LFURVRIW �5HGPRQG� :DVKLQJWRQ� ([FHO VSUHDG�

VKHHW� ,I LW LV RSHQHG DV D VSUHDGVKHHW �UDWKHU WKDQ YLHZHG LQ

)((0$�� WKH XVHU FDQ GR FDOFXODWLRQV WKDW PD\ EH KHOSIXO

IRU FKHFNLQJ VRPH GHWDLO LQ WKH UHVXOWV� 2QFH WKH XVHU JDLQV

FRQILGHQFH LQ WKH PRGHO DQG LQ WKH DELOLW\ WR VHW XS DQ DQDO\�

VLV� WKHUH VKRXOG EH OLWWOH QHHG RU LQWHUHVW LQ WKH /RJ 'HWDLO

ILOH IRU PRVW DQDO\VHV�

$OWKRXJK )((0$ ZDV QRW GHVLJQHG DV DQ DSSUDLVDO WRRO IRU

D VDOH FRQVLVWLQJ RI PXOWLSOH VWDQGV� WKH 6XP 6WDQGV WRRO FDQ

EH XVHG WR FRPELQH WKH UHVXOWV RI VHYHUDO VWDQGV WR DSSUR[L�

PDWH WKH QHW UHWXUQ IRU WKRVH FRPELQHG VWDQGV�

,QWHUSUHWDWLRQ

7RR PDQ\ YDULDEOHV ZLWK XQNQRZQ VWDWLVWLFDO SURSHUWLHV DUH

FRPELQHG LQ DQ DQDO\VLV OLNH WKLV WR SURYLGH SUREDELOLW\

VWDWHPHQWV DERXW WKH UHVXOWV� 6RPH WKLQJV� KRZHYHU� FDQ EH

VDLG DERXW WKH UHODWLYH UHOLDELOLW\ RI GLIIHUHQW NLQGV RI FRP�

SDULVRQV� 7KH VWURQJHVW FRPSDULVRQV RI YDOXH DUH IRU GLIIHU�

HQW VL]HV RI WUHHV RI WKH VDPH VSHFLHV IURP WKH VDPH VWDQG

DOORFDWHG WR WKH VDPH SURGXFWV� )RU WKHVH WUHHV� HVWLPDWLRQ

HUURUV ZLOO FDQFHO RXW IRU WKH PRVW SDUW� H[FHSW IRU WKRVH

HUURUV UHODWHG WR VL]H GLIIHUHQFHV� $W WKH RWKHU H[WUHPH DUH

FRPSDULVRQV WKDW LQYROYH GLIIHUHQW VSHFLHV IURP GLIIHUHQW

VWDQGV SURFHVVHG LQWR GLIIHUHQW SURGXFWV� ,Q VXFK FRPSDUL�

VRQV� HVWLPDWLRQ HUURUV ZLOO LQFOXGH WKRVH LQYROYHG ZLWK

KDUYHVWLQJ FRVW UHODWLRQVKLSV� VSHFLHV GLIIHUHQFHV� DQG PLOO

FKDUDFWHULVWLFV DQG SUDFWLFHV� &RPSDULVRQV WKDW LQFOXGH

PXOWLSOH VRXUFHV RI FRQIRXQGLQJ YDULDWLRQ VKRXOG EH DF�

FHSWHG FDXWLRXVO\� )RU H[DPSOH� ZH VXVSHFW WKDW WKH GLIIHU�

HQFHV LQ UHFRYHU\ RI UDQGRP�OHQJWK GLPHQVLRQ OXPEHU EH�

WZHHQ FRPPRQ WHFKQRORJ\ DQG DGYDQFHG WHFKQRORJ\ UHODWH

LQ SDUW WR GLIIHUHQFHV LQ WKH FKDUDFWHU RI WKH ORJV WKDW ZHUH

SURFHVVHG LQ WKH 31: PLOO UHFRYHU\ VWXGLHV� :H DUH FRQ�

GXFWLQJ IXUWKHU DQDO\VLV WR VHH LI VRPH PRGLILFDWLRQ RI WKRVH

UHFRYHU\ HTXDWLRQV LV DSSURSULDWH�

0RGHO�$UFKLWHFWXUH

&UHDWLYH DQDO\VWV RIWHQ ZDQW VRIWZDUH WR GR WKLQJV WKDW WKH

VRIWZDUH ZDV QRW VSHFLILFDOO\ LQWHQGHG WR GR� 7KH IROORZLQJ

LQIRUPDWLRQ RQ PRGHO DUFKLWHFWXUH LV SURYLGHG WR KHOS WKH

XVHU VRUW RXW FUHDWLYH XVHV WKDW DUH IHDVLEOH RU SUDFWLFDO IURP

WKRVH WKDW DUH OLNHO\ WR OHDG WR IUXVWUDWLRQ RU SHUKDSV HUURQH�

RXV UHVXOWV�

x 3ULFH DQG FRVW GDWD¥$OO SULFHV DQG FRVWV UHODWHG WR ORJV

DUH LQ GROODUV SHU KXQGUHG FXELF IHHW �&&)�� DQG DOO SULFHV

DQG FRVWV UHODWHG WR SURGXFWV DUH LQ GROODUV SHU XQLW RI

SURGXFW� 3URGXFW XQLWV DUH WKRVH W\SLFDOO\ XVHG LQ PDU�

NHWLQJ WKH SURGXFW� WKDW LV� WKRXVDQG ERDUG IHHW �0%)� IRU

OXPEHU� WKRXVDQG VTXDUH IHHW �06)� ����LQ� EDVLV IRU

YHQHHU� DQG ERQH GU\ XQLWV �%'8� IRU FKLSV�

x 3URGXFW YROXPH DQG JUDGH UHFRYHU\¥,QIRUPDWLRQ RQ

SURGXFW YROXPH DQG JUDGH UHFRYHU\ LV LPEHGGHG LQ WKH

PRGHO� 7KLV LQIRUPDWLRQ FDQ EH FKDQJHG ZLWKRXW UHFRP�

SLOLQJ WKH PRGHO EHFDXVH LW LV LQFRUSRUDWHG LQ WKH

/RJPQJ�[OV ILOH� ZKLFK FDQ EH HGLWHG E\ WKH XVHU� 7KLV LV

D FRPSOH[ ILOH� DQG LW VKRXOG QRW EH FKDQJHG ZLWKRXW WKH

FRPPLWPHQW WR FDUHIXOO\ YHULI\ WKDW WKH FKDQJHG YHUVLRQ

LV SHUIRUPLQJ FRUUHFWO\�

x 6SHFLHV UHFRYHU\¥7UHH SURILOH HTXDWLRQV DUH LQFOXGHG IRU

DOO )((0$ VSHFLHV� EXW QRW DOO )((0$ VSHFLHV KDYH

UHFRYHU\ GDWD� 7KH ¦PLVFHOODQHRXV§ )((0$ VSHFLHV IRU

ZKLFK QR UHFRYHU\ HTXDWLRQV DUH LQFOXGHG FDQ EH YDOXHG

RQO\ DV ORJV� )((0$ FDQQRW GHDO ZLWK DQ\ RWKHU VSHFLHV

XQOHVV SURILOH HTXDWLRQV DUH SURYLGHG� ZKLFK ZRXOG

UHTXLUH VRXUFH FRGH PRGLILFDWLRQV DQG DGGLWLRQV WR WKH

G\QDPLF OLQNHG OLEUDU\ WKDW FRQWDLQV SURILOH HTXDWLRQV�

x 6SHFLHV JURXSV¥7KH JURXSLQJ RI VSHFLHV LQWR VSHFLHV

JURXSV IRU HVWLPDWLQJ UHFRYHU\ DQG YDOXH LV KDUGZLUHG DQG

FDQQRW EH FKDQJHG E\ WKH XVHU�

x 0DUNHW ILOH GDWD¥$OO PDUNHW ILOH GDWD FDQ EH HQWHUHG DQG

HGLWHG E\ WKH XVHU� 6RPH GDWD DUH SURYLGHG LQ ILOHV DF�

FRPSDQ\LQJ WKH SURJUDP� EXW WKH\ PXVW EH HYDOXDWHG IRU

WKHLU DSSOLFDELOLW\ WR D VSHFLILF VLWXDWLRQ� 7KH PDUNHW LQSXW

ILOHV DUH LQWHQGHG WR EH YHU\ IOH[LEOH LQ DFFRPPRGDWLQJ

GLIIHUHQW GDWD� )RU H[DPSOH� WKHUH LV D OLPLW RQ WKH QXPEHU

RI GLDPHWHU FODVVHV WKDW FDQ EH XVHG IRU ORJ SULFHV RU

PDQXIDFWXULQJ FRVWV� EXW WKH LQWHUYDOV DUH XQUHVWULFWHG�

7KH KDUYHVWLQJ FRVW WDEOH FDQ XVH HLWKHU RI WZR GHILQLWLRQV

IRU WUHH VL]H DQG FRQFHQWUDWLRQ SHU DFUH IRU D WRWDO RI IRXU

GLIIHUHQW ZD\V WR HQWHU FRVWV� 7KH QXPEHU RI FROXPQV DQG

URZV LV OLPLWHG� EXW WKH LQWHUYDOV DUH XQUHVWULFWHG� 3UHFL�

VLRQ ZLOO EH LQFUHDVHG LI WKH XVHU HPSOR\V XQHTXDO LQWHU�

YDOV WKDW PDNH WKH FRVW GLIIHUHQFHV RI VLPLODU PDJQLWXGH

UDWKHU WKDQ HTXDOL]H WKH LQWHUYDOV RI WKH LQGHSHQGHQW YDUL�

DEOHV� 7KH QXPEHU RI ORJ�GLDPHWHU LQWHUYDOV IRU UHSRUWLQJ

UHVXOWV LV OLPLWHG� EXW WKH LQWHUYDOV DUH XQUHVWULFWHG�
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