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'HSW� RI $XWRPDWLF 7HVW� 0HDVXUHPHQW DQG &RQWURO� +DUELQ ,QVWLWXWH RI 7HFKQRORJ\� &KLQD



'HSW� RI (OHFWURQLF (QJLQHHULQJ� 1DWLRQDO .DRKVLXQJ 8QLYHUVLW\ RI $SSOLHG 6FLHQFHV� 7DLZDQ



MVSDQ#FF�NXDV�HGX�WZ � FKHQWVR#FF�NXDV�HGX�WZ

$EVWUDFW

,Q WKLV SDSHU� WKH WDEX VHDUFK DOJRULWKP LV HPSOR\HG WR WUDLQ +LGGHQ 0DUNRY 0RGHO �+00� WR

VHDUFK RXW WKH RSWLPDO SDUDPHWHU VWUXFWXUH RI +00 IRU DXWRPDWLF VSHHFK UHFRJQLWLRQ� 7KH SURSRVHG

76�+00 WUDLQLQJ SURYLGHG D PHFKDQLVP WKDW DOORZV WKH VHDUFKLQJ SURFHVV WR HVFDSH IURP WKH ORFDO

RSWLPXP DQG REWDLQ D QHDU JOREDO RSWLPXP� ([SHULPHQWDO UHVXOWV VKRZ WKDW WKH 76�+00 WUDLQLQJ KDV

D KLJKHU SUREDELOLW\ WR ILQG WKH RSWLPDO PRGHO SDUDPHWHUV WKDQ WKH WUDGLWLRQDO DOJRULWKPV�

.H\ZRUGV� WDEX VHDUFK� +LGGHQ 0DUNRY 0RGHO� VSHHFK UHFRJQLWLRQ� JOREDO RSWLPXP

�� ,1752'8&7,21

+00 LV D KLJKO\ UREXVW VWDWLVWLFDO PHWKRG DQG ZLGHO\ XVHG IRU DXWRPDWLF VSHHFK UHFRJQLWLRQ� ,W LV

D SRZHUIXO DOJRULWKP XVHG WR HVWLPDWH WKH PRGHO SDUDPHWHUV DQG FDQ DFKLHYH KLJK SHUIRUPDQFH >�����@�

2QFH D VWUXFWXUH RI WKH PRGHO LV JLYHQ� WKH PRGHO SDUDPHWHUV DUH REWDLQHG DXWRPDWLFDOO\ E\ IHHGLQJ

WUDLQLQJ GDWD� 7KH +00 PRGHO SDUDPHWHUV WDNH DQ LPSRUWDQW UROH LQ D +00 EDVHG VSHHFK UHFRJQL]HU

EHFDXVH WKH\ FDQ FKDUDFWHUL]H WKH EHKDYLRU RI WKH VSHHFK VHJPHQWV DQG DIIHFW WKH V\VWHP UHFRJQLWLRQ

DFFXUDF\ GLUHFWO\�

0DQ\ KHXULVWLF DOJRULWKPV DUH GHYHORSHG WR RSWLPL]H WKH PRGHO SDUDPHWHUV LQ RUGHU WR GHVFULEH WKH

WUDLQHG REVHUYDWLRQ VHTXHQFHV EHWWHU� VXFK DV WKH IRUZDUG�EDFNZDUG PHWKRG >�@ DQG WKH JUDGLHQW

PHWKRG >�@� +RZHYHU� DOO WKHVH PHWKRGV VWDUW IURP DQ LQLWLDO JXHVV DQG DW ODVW FRQYHUJH WR D ORFDO

RSWLPXP LQ SUDFWLFH� )HZ PHWKRGV FDQ HVFDSH IURP WKH ORFDO RSWLPXP WR REWDLQ WKH JOREDO RSWLPXP�
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7KH WDEX VHDUFK DOJRULWKP >�@ LV WKH JHQHUDOL]HG KHXULVWLF JOREDO VHDUFK WHFKQLTXH ZLWK VKRUW�WLPH

PHPRU\� DQG VXLWDEOH IRU VROYLQJ PDQ\ QRQOLQHDU RSWLPL]DWLRQ SUREOHPV� 7KH EDVLF LGHD RI WKH WDEX

VHDUFK DSSURDFK LV WR H[SORUH WKH VHDUFK VSDFH RI DOO IHDVLEOH VROXWLRQV E\ D VHTXHQFH RI PRYHV� 7KH

VSLULW RI WKLV PHWKRG LV HPEHGGHG LQ LWV VKRUW�WHUP PHPRU\ SURFHVV� 7KH HOHPHQWV RI WKH PRYH IURP

WKH FXUUHQW VROXWLRQ WR LWV VHOHFWHG QHLJKERU DUH SDUWLDOO\ RU FRPSOHWHO\ UHFRUGHG LQ WKH WDEX OLVW IRU

IRUELGGLQJ WKH UHYHUVDO RI WKH UHSODFHPHQW LQ IXWXUH LWHUDWLRQV� 7KH VHDUFK ZRXOG F\FOH EHWZHHQ WKH

ILUVW HQFRXQWHUHG ORFDO RSWLPXP DQG LWV QHLJKERU ZLWKRXW WKLV DVVXUDQFH�

,Q WKLV SDSHU� WKH WDEX VHDUFK DOJRULWKP LV XWLOL]HG WR +00 WUDLQLQJ WR VHDUFK RXW WKH RSWLPDO

VWUXFWXUH RI +00 IRU DXWRPDWLF VSHHFK UHFRJQLWLRQ� 7KH SURSRVHG 76�+00 WUDLQLQJ SURYLGHG D

PHFKDQLVP WKDW DOORZV WKH VHDUFKLQJ SURFHVV WR HVFDSH IURP WKH ORFDO RSWLPXP DQG WR REWDLQ D QHDU

JOREDO RSWLPXP�

,Q 6HFWLRQ � RI WKLV SDSHU� WKH GHILQLWLRQ RI +00 LV JLYHQ� WKHQ WKH WDEX VHDUFK DOJRULWKP LV

GHVFULEHG LQ 6HFWLRQ �� 7KH 76�+00 WUDLQLQJ DOJRULWKP LV SUHVHQWHG LQ 6HFWLRQ �� 6LPXODWLRQ UHVXOWV

DUH VKRZQ LQ 6HFWLRQ � DQG FRQFOXVLRQV DUH JLYHQ LQ 6HFWLRQ ��

�� +,''(10$5.2902'(/

+00 LV D SUREDELOLW\ PRGHO XVHG WR UHSUHVHQW WKH VWDWLVWLF SURSHUW\ RI WKH VWRFKDVWLF SURFHVV DQG

LV FKDUDFWHUL]HG E\ WKH PRGHO SDUDPHWHUV� 7KH VWRFKDVWLF SURFHVV LQ VSHHFK UHFRJQLWLRQ LV WKH ILQLWH�

OHQJWK VWRFKDVWLF VHTXHQFHV FDOOHG REVHUYDWLRQ V\PERO� GHQRWHG E\
0
RRR2 �

��
= � ZKHUH 0 LV WKH

GLPHQVLRQ RI WKH REVHUYDWLRQ V\PERO� 2QH +00 ZLWK 1 VWDWHV �6�� 6���� 61� FDQ EH FKDUDFWHUL]HG E\

WKH SDUDPHWHU VHW { }%ù�� ��= � ZKHUH

��� [ ]
1

���� ���
��
�= LV WKH LQLWLDO GLVWULEXWLRQ� ,W LV XVHG WR GHVFULEH WKH SUREDELOLW\ GLVWULEXWLRQ RI WKH

REVHUYDWLRQ V\PERO LQ WKH LQLWLDO PRPHQW ZKHQ �=W � QDPHO\
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��� $ ^DLM _ L� M �� �� �� 1` LV WKH WUDQVLWLRQ SUREDELOLW\ GLVWULEXWLRQ PDWUL[� ,WV HOHPHQW DW URZ L�

FROXPQ M LV WKH SUREDELOLW\ DLM RI WUDQVLWLRQ IURP FXUUHQW VWDWH L WR QH[W VWDWH M� QDPHO\

DLM 3 �TW 6M_ TW�� 6L� ���

LW PXVW VDWLVI\ WKH IROORZLQJ FRQGLWLRQ�
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��� % ^ELN _ L �� ���� 1� N �� �� �� 0 ` LV WKH REVHUYDWLRQ V\PERO SUREDELOLW\ GLVWULEXWLRQ PDWUL[ LQ

WKH GLVFUHWH +00� ,WV HOHPHQW DW URZ L� FROXPQ N LV WKH SUREDELOLW\ ELN RI REVHUYDWLRQ V\PERO ZLWK

LQGH[ N HPLWWHG E\ FXUUHQW VWDWH L DQG PXVW VDWLVI\ WKH IROORZLQJ FRQGLWLRQ�
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$V DERYH�PHQWLRQHG� +00 LV XVHG WR DSSUR[LPDWH WKH SUREDELOLW\ RI HDFK REVHUYDWLRQ V\PERO

H[LVWLQJ LQ WKH FXUUHQW VWDWH� :KHQ � � $� % DUH JLYHQ� WKH SUREDELOLW\ 3 �2_� � RI WKH +00 V\VWHP

JHQHUDWLQJ RQH UDQGRP REVHUYDWLRQ V\PERO FDQ EH FDOFXODWHG� 7KUHH HVVHQWLDO SUREOHPV RI +00 PXVW

EH VROYHG� WKH\ DUH�

�L� KRZ WR HIIHFWLYHO\ FDOFXODWH WKH SUREDELOLW\ 3 �2_� ��

�LL� KRZ WR VHOHFW WKH RSWLPDO VWDWH VHTXHQFH ZKHQ WKH PRGHO � LV JLYHQ�

�LLL� KRZ WR DGMXVW WKH PRGHO SDUDPHWHU � WR PDNH WKH SUREDELOLW\ 3 �2_� � KLJKHU�

3HRSOH RIWHQ HPSOR\ WKH )RUZDUG DOJRULWKP WR VROYH WKH ILUVW SUREOHP DQG WKH 9LWHUEL DOJRULWKP WR

VROYH WKH VHFRQG RQH� )RU WKH WKLUG SUREOHP� SHRSOH XVH *UDGLHQW DOJRULWKP� 7KLV SDSHU DLPV DW

VROYLQJ WKH ODVW SUREOHP� ZH XVH WKH WDEX VHDUFK DOJRULWKP WR VHDUFK WKH RSWLPDO PRGHO SDUDPHWHUV � �

�� 7+( 7$%8 6($5&+ $/*25,7+0

7KH WDEX VHDUFK DOJRULWKP� ZKLFK ZDV SURSRVHG E\ *ORYHU >�@� LV D JHQHUDOL]HG KHXULVWLF JOREDO

VHDUFK WHFKQLTXH ZLWK VKRUW�WLPH PHPRU\� ,WV EDVLF LGHD LV WR H[SORUH WKH VHDUFK VSDFH RI DOO IHDVLEOH

VROXWLRQV E\ D VHTXHQFH RI PRYHV DQG WR IRUELG VRPH VHDUFK GLUHFWLRQV DW WKH SUHVHQW LWHUDWLRQ LQ RUGHU

WR DYRLG F\FOLQJ DQG MXPS RII ORFDO RSWLPD� 7KH HOHPHQWV RI D PRYH IURP WKH FXUUHQW VROXWLRQ WR LWV

VHOHFWHG QHLJKERU DUH SDUWLDOO\ RU FRPSOHWHO\ UHFRUGHG LQ WKH WDEX OLVW IRU WKH SXUSRVH RI IRUELGGLQJ WKH

UHYHUVDO RI WKH UHSODFHPHQW LQ D QXPEHU RI IXWXUH LWHUDWLRQV�

7KH WDEX VHDUFK DSSURDFK EHJLQV ZLWK WHVW VROXWLRQV JHQHUDWHG UDQGRPO\ DQG WKHLU FRUUHVSRQGLQJ

REMHFWLYH IXQFWLRQ YDOXHV DUH FRPSXWHG� ,I WKH EHVW RI WKHVH VROXWLRQV LV QRW WDEX RU LI LW LV WDEX EXW

VDWLVILHV WKH DVSLUDWLRQ FULWHULRQ� WKHQ VHOHFW WKLV VROXWLRQ WR EH WKH QHZ FXUUHQW VROXWLRQ WR JHQHUDWH WHVW

VROXWLRQV IRU QH[W LWHUDWLRQ� ,W LV FDOOHG DVSLUDWLRQ FULWHULRQ LI WKH WHVW VROXWLRQ LV D WDEX VROXWLRQ EXW WKH

REMHFWLYH YDOXH LV EHWWHU WKDQ WKH EHVW YDOXH RI DOO LWHUDWLRQV� 7KH WDEX VHDUFK DOJRULWKP LV JLYHQ DV

IROORZV�
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7DEX 6HDUFK $OJRULWKP ��

^

JHQHUDWH WKH LQLWLDO VROXWLRQV�

FDOFXODWH WKH FXUUHQW VROXWLRQ DQG WKH EHVW VROXWLRQ�

ZKLOH WHUPLQDWLRQ FULWHULRQ QRW UHDFKHG

^

JHQHUDWH WKH WHVW VROXWLRQV LQ WKH QHLJKERUKRRG RI WKH FXUUHQW VROXWLRQV�

FDOFXODWH WKH FRUUHVSRQGLQJ REMHFWLYH YDOXHV�

XSGDWH WKH FXUUHQW VROXWLRQ DQG WKH EHVW VROXWLRQ�

XSGDWH WKH WDEX OLVW�

`

`

�� 7+( 76�+00$/*25,7+0

,Q WKLV SDSHU� WKH FRQILJXUDWLRQ RI +00 LV D ILYH VWDWHV OHIW�ULJKW PRGHO DQG WKH VSHHFK IHDWXUH

YHFWRUV DUH YHFWRU TXDQWL]HG LQWR WKH FRGHERRN ZLWK WKH VL]H RI ���� 6R $ LV D ��E\�� PDWUL[ DQG % LV D

��E\���� PDWUL[� $V VKRZQ LQ )LJ� �� WKLV PRGHO FDQ UHSUHVHQW VSHHFK VLJQDO ZKRVH SURSHUWLHV FKDQJH

RYHU WLPH LQ D VXFFHVVLYH PDQQHU�

'XH WR WKH FRQILJXUDWLRQ RI WKH PRGHO� VRPH WUDQVLWLRQV EHWZHHQ VWDWHV GR QRW H[LVW VR WKDW WKH

FRUUHVSRQGLQJ HOHPHQWV LQ PDWUL[ $ DUH FRQVWDQWO\ ]HUR DQG WKHVH HOHPHQWV ZLOO QRW EH HQFRGHG ZKHQ

SHUIRUPLQJ VHDUFK�

7KH RSWLPDO PRGHO SDUDPHWHUV VHDUFKLQJ SUREOHP PXVW EH PDSSHG WR WKH WDEX VHDUFK DOJRULWKP

EHIRUH LW FDQ EH XVHG� 7KH PDSSLQJ SURFHGXUH LV GHVFULEHG DV IROORZ�

,Q 76�+00 WUDLQLQJ� WKH PRGHO LV HQFRGHG LQWR D VWULQJ RI UHDO QXPEHUV EHWZHHQ � DQG �� DQG RI

FRXUVH WKH\ VDWLVI\ WKH HTXDWLRQ ��� DQG ���� $V VKRZQ LQ )LJ� �� WKLV VWULQJ LV FRPSRVHG RI WZR SDUWV�

6$ DQG 6%� 7KHVH WZR SDUWV DUH FRPSRVHG RI WKH URZV RI PDWULFHV $ DQG % UHVSHFWLYHO\�

$ VROXWLRQ RI WKLV DOJRULWKP LV GHILQHG DV VO FRQVLVWLQJ RI D VHW RI UHDO QXPEHUV OLNH WKH RQH VKRZQ

LQ )LJ� �� 7KH SUREDELOLW\ SQ�2_ Q�
� RI WKH +00 VROXWLRQ¬Q ZKLFK JHQHUDWHV WKH WUDLQLQJ REVHUYDWLRQ

VHTXHQFHV
0RRR2 �

��
= PXVW EH FDOFXODWHG DV WKH REMHFWLYH IXQFWLRQ YDOXH�

7KH LQLWLDO WHVW VROXWLRQV DUH JHQHUDWHG UDQGRPO\� $IWHU WKH ILUVW LWHUDWLRQ� WKH WHVW VROXWLRQV DUH

JHQHUDWHG IURP WKH EHVW VROXWLRQ RI FXUUHQW LWHUDWLRQ E\ VZDSSLQJ WZR LQGLFLHV UDQGRPO\� 7KH WDEX OLVW
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PHPRU\ VWRUHV WKH VZDSSHG LQGLFHV RQO\� ,W LV D WDEX FRQGLWLRQ LI WKH VZDSSHG LQGLFLHV WR JHQHUDWH WKH

QHZ WHVW VROXWLRQ IURP WKH EHVW VROXWLRQ RI FXUUHQW LWHUDWLRQ DUH WKH VDPH DV DQ\ UHFRUGV LQ WKH WDEX OLVW

PHPRU\�

/HW { }
V

1W
���� ���

��
�= WR EH WKH VHW RI WKH WHVW VROXWLRQV� OHW { }����������� 1FFFF ���� �= DQG

{ }����������� 1EEEE ���� �= EH WKH EHVW VROXWLRQ RI FXUUHQW LWHUDWLRQ DQG WKH EHVW VROXWLRQ RI DOO

LWHUDWLRQV UHVSHFWLYHO\� OHW 9W ^Y�� Y��«� Y1V`� YF DQG YE GHQRWH WKH VHW RI REMHFWLYH IXQFWLRQ YDOXHV IRU

WHVW VROXWLRQV� WKH REMHFWLYH IXQFWLRQ YDOXH IRU WKH EHVW VROXWLRQ RI FXUUHQW LWHUDWLRQ DQG WKH REMHFWLYH

IXQFWLRQ YDOXH IRU WKH EHVW VROXWLRQ RI DOO LWHUDWLRQV� UHVSHFWLYHO\� ZKHUH YO LV WKH REMHFWLYH IXQFWLRQ

YDOXH IRU VROXWLRQ
O�
�

V1O ≤≤� � 7KH DOJRULWKP LV JLYHQ DV IROORZV�

6WHS �� 6HW WKH WDEX OLVW VL]H
V7 � WKH QXPEHU RI WHVW VROXWLRQV

V1 DQG WKH RSWLPXP QXPEHU RI LWHUDWLRQV

PO � 6HW WKH LWHUDWLRQ FRXQWHU �=L DQG LQVHUWLRQ SRLQW RI WKH WDEX OLVW �=
OW � *HQHUDWH

V1

VROXWLRQV { }
V

1W ���� ���
��
�= UDQGRPO\� FDOFXODWH WKH FRUUHVSRQGLQJ REMHFWLYH YDOXHV

9W ^Y��Y��«�Y1V` DQG ILQG RXW WKH FXUUHQW EHVW VROXWLRQ MF �� = �
O

O
YM �PD[�DUJ= �

V1O ≤≤� �

6HW
FE �� = DQG

FE YY = �

6WHS �� &RS\ WKH FXUUHQW EHVW SDWK
F�
WR HDFK WHVW VROXWLRQ

O�
�

V1O ≤≤� � )RU HDFK WHVW VROXWLRQ
O�
�

V1O ≤≤� � JHQHUDWH WZR UDQGRP LQWHJHUV
�
U DQG

�
U � 1U ≤≤

�
� � 1U ≤≤

�
� �

��
UU ≠ � *HQHUDWH

WKH QHZ WHVW VROXWLRQV E\ VZDSSLQJ ��
�
UO�

DQG ��
��
U� � &DOFXODWH WKH FRUUHVSDQGLQJ REMHFWLYH

YDOXHV
V

1YYY ���
��
� IRU WKH QHZ WHVW VROXWLRQV�

6WHS �� 6RUW
V

1YYY ���
��
� LQ LQFUHDVLQJ RUGHU� )URP WKH EHVW WHVW VROXWLRQ WR WKH ZRUVW WHVW VROXWLRQ� LI

WKH WHVW VROXWLRQ LV D QRQ�WDEX VROXWLRQ RU LW LV D WDEX VROXWLRQ EXW LWV REMHFWLYH YDOXH LV ODUJHU

WKDQ WKH EHVW YDOXH RI DOO LWHUDWLRQV YE �DVSLUDWLRQ OHYHO�� WKHQ FKRRVH WKLV VROXWLRQ DV WKH FXUUHQW

EHVW VROXWLRQ
F�
DQG FKRRVH LWV REMHFWLYH YDOXH DV WKH FXUUHQW EHVW REMHFWLYH YDOXH YF �JR WR VWHS

�� RWKHUZLVH�WU\ WKH QH[W WHVW VROXWLRQ� ,I DOO WHVW VROXWLRQV DUH WDEX VROXWLRQV� WKHQ JR WR VWHS ��

6WHS �� ,I
EF YY < � VHW

EF �� = DQG
EF YY = � ,QVHUW WKH VZDSSHG LQGLFHV RI WKH FXUUHQW EHVW VROXWLRQ

F�
LQWR WKH WDEX OLVW� 6HW WKH LQVHUWLQJ SRLQW RI WKH WDEX OLVW �+=

OO WW � ,I
VO 7W > � VHW �=

OW � ,I

POL < � VHW �+= LL DQG JR WR VWHS �� RWKHUZLVH� UHFRUG WKH EHVW SDWK LQGH[ DQG WHUPLQDWH WKH

DOJRULWKP�
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�� 6,08/$7,216

�� H[SHULPHQWV DUH FRQGXFWHG WR YDOLGDWH WKH DOJRULWKP SURSRVHG LQ WKLV SDSHU� :H UHFRUGHG HDFK

ZRUG¶V SURQXQFLDWLRQ �� WLPHV� 7KHQ ZH KDYH ��� WUDLQLQJ REVHUYDWLRQ VHTXHQFHV� )RU HDFK ZRUG� ZH

XVHG WKH WDEX VHDUFK DOJRULWKP DQG WKH IRUZDUG�EDFNZDUG DOJRULWKP WR WUDLQ WKH +00 UHVSHFWLYHO\� DQG

WKHQ ZH FDQ REWDLQ WZR VHWV RI +00 PRGHO SDUDPHWHUV DQG FRPSDUH WKHP� ,Q WKLV SDSHU� WKH OHQJWK RI

WKH WDEX OLVW ��=
V7 � WKH WKUHVKROG RI WKH SUREDELOLW\ �����=

WK3 � WKH QXPEHU RI WKH LWHUDWLRQ ,P  ����

WKH QXPEHU RI WKH VROXWLRQV LQ HDFK LWHUDWLRQ16  ��� 7KH LQLWLDO PRGHO SDUDPHWHUV DUH FUHDWHG UDQGRPO\

DQG DUH QRUPDOL]HG WR VDWLVI\ WKH HTXDWLRQ ��� DQG ����

,Q HDFK H[SHULPHQW� WKH +00 WUDLQLQJ XVLQJ WKH IRUZDUG�EDFNZDUG DOJRULWKP ZLOO EH WHUPLQDWHG

ZKHQ WKH LQFUHDVH RI WKH DYHUDJH ORJ SUREDELOLW\ OHVV WKDQ ������� DQG 76�+00 WUDLQLQJ ZLOO EH

WHUPLQDWHG DIWHU ��� LWHUDWLRQV�

,Q WKLV SDSHU� ZH FRPSDUHG WKH +00V WUDLQHG E\ WKH WDEX VHDUFK DOJRULWKP DQG WKH IRUZDUG�

EDFNZDUG DOJRULWKP UHVSHFWLYHO\� 6LPXODWLRQ UHVXOWV DUH VKRZQ LQ 7DEOH �� 7KH\ DUH PDGH XS RI WZR

SDUWV�
V3 DQG

G3 �
V3 GHQRWHV WKH DYHUDJH ORJ SUREDELOLW\ RI WKH +00 JHQHUDWHG E\ WKH �� WUDLQLQJ

REVHUYDWLRQ VHTXHQFHV RI WKLV +00 DQG
G3 GHQRWHV WKH DYHUDJH ORJ SUREDELOLW\ RI WKH +00 JHQHUDWHG

E\ WKH RWKHU �� WUDLQLQJ REVHUYDWLRQ VHTXHQFHV RI WKH RWKHU +00V�

$V VKRZQ LQ 7DEOH �� WKH +00V WUDLQHG E\ WKH WDEX VHDUFK DOJRULWKP WKDW KDYH KLJKHU DYHUDJH ORJ

SUREDELOLWLHV WKDQ WKH +00V WUDLQHG E\ WKH IRUZDUG�EDFNZDUG DOJRULWKP H[FHSW H[SHULPHQW ��� ,W

PHDQV WKH +00V WUDLQHG E\ WKH WDEX VHDUFK DOJRULWKP FDQ EHWWHU GHVFULEH DQG UHFRJQL]H WKH WUDLQLQJ

REVHUYDWLRQ VHTXHQFHV� 7KH H[SHULPHQW �� LV QRW VDWLVI\LQJ EHFDXVH WKH EHWWHU RSWLPXP LV QRW

HQFRXQWHUHG GXULQJ VHDUFKLQJ� WKXV WKH ZKROH VHDUFK SURFHGXUH LV QRW JOREDOO\ RSWLPDO�

�� &21&/86,216

7KLV SDSHU SURSRVHV WKH 76�+00 WUDLQLQJ PHWKRG� 7KH WDEX VHDUFK DOJRULWKP LV HPSOR\HG WR

UHSDLU WKH +00 PRGHO SDUDPHWHUV � DQG PDNH 3Q�2_� � KLJKHVW� 7KH VLPXODWLRQ UHVXOWV LQGLFDWHG WKDW

76�+00 WUDLQLQJ KDV D KLJKHU SUREDELOLW\ LQ ILQGLQJ WKH JOREDO RSWLPDO SDUDPHWHUV ZLWK EHWWHU

SHUIRUPDQFH WKDQ WKH IRUZDUG�EDFNZDUG DOJRULWKP� %HVLGHV� SDUDOOHO LPSOHPHQWDWLRQ RI 76 DOJRULWKP

FDQ EH HPSOR\HG WR UHGXFH VHDUFKLQJ WLPH VXFK WKDW LWV VHDUFKLQJ WLPH FDQ FRPSDUH ZLWK RWKHU KHXULVWLF

DOJRULWKPV�
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��/� 5� 5DELQHU� ³$ WXWRULDO RQ +LGGHQ 0DUNRY 0RGHOV DQG 6HOHFWHG DSSOLFDWLRQV LQ VSHHFK

UHFRJQLWLRQ�´ 3URFHHGLQJ RI ,(((� � 9RO� ��� 1R� �� ����� SS� ���a����

�� -RVHSK 3LFRQH� ³&RQWLQXRXV VSHHFK UHFRJQLWLRQ XVLQJ +LGGHQ 0DUNRY 0RGHOV�´ ,((( $663 0DJ��

9RO� �� 1R� �� ����� SS� ��a���

��'� %XUVKWHLQ� ³5REXVW SDUDPHWULF PRGHOLQJ RI GXUDWLRQ LQ +LGGHQ 0DUNRY 0RGHOV�´ ,((( 7UDQV� RQ

6SHHFK 	 $XGLR 3URFHVVLQJ� � 9RO� �� 1R� �� ����� SS� ���a����

�� )� -HOLQHN� ³&RQWLQXRXV VSHHFK UHFRJQLWLRQ E\ VWDWLVWLFDO PHWKRGV�´ 3URFHHGLQJ RI ,(((� 9RO� ��� 1R�

�� ����� SS� ���a����

�� 6� (� /HYLQVRQ� /� 5� 5DELQHU DQG 0� 0� 6RQGKL� ³$Q LQWURGXFWLRQ WR WKH DSSOLFDWLRQ RI WKH WKHRU\ RI

SUREDELOLVWLF IXQFWLRQV RI D 0DUNRY SURFHVV WR DXWRPDWLF VSHHFK UHFRJQLWLRQ�´ 7KH %HOO 6\VWHP
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