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��UG 1DWLRQDO FRQIHUHQFH RI WKH ,WDOLDQ 6RFLHW\ IRU $JURQRP\

3DJH ��

'LJLWDO ,PDJH $QDO\VLV� DQ LQQRYDWLYH PHWKRG WR DVVHVV

QXWULWLRQDO VWDWXV RI FRPPRQ ZKHDW
E\ $OHVVDQGUR 5RVVL _ /LVD &DWXUHJOL _ &ODULVVD &OHPHQWH _ 6LOYLD 7DYDULQL _ /XFLDQD *� $QJHOLQL _ *LXOLDQR

6FLXVFR _ 8QLYHUVLW\ RI 3LVD � 'HSDUWPHQW RI $JULFXOWXUH� )RRG DQG (QYLURQPHQW _ 8QLYHUVLW\ RI 3LVD �

'HSDUWPHQW RI $JULFXOWXUH� )RRG DQG (QYLURQPHQW _ 8QLYHUVLW\ RI 3LVD � 'HSDUWPHQW RI $JULFXOWXUH� )RRG

DQG (QYLURQPHQW _ 8QLYHUVLW\ RI 3LVD � 'HSDUWPHQW RI $JULFXOWXUH� )RRG DQG (QYLURQPHQW _ 8QLYHUVLW\ RI

3LVD � 'HSDUWPHQW RI $JULFXOWXUH� )RRG DQG (QYLURQPHQW _ 8QLYHUVLW\ RI 3LVD � 'HSDUWPHQW RI $JULFXOWXUH�

)RRG DQG (QYLURQPHQW
$EVWUDFW ,'� ��

7RSLF� &URS
3UHVHQWHU 1DPH� $OHVVDQGUR 5RVVL

&RQWULEXWLRQ� 3RVW

&RPPRQ ZKHDW �7ULWLFXP DHVWLYXP /�� LV RQH RI WKH PRVW LPSRUWDQW FURSV� ZKRVH

SURILWDELOLW\ LV OLQNHG WR WKH LQFUHDVH RI TXDOLW\ FKDUDFWHULVWLF DQG LQSXW RSWLPL]DWLRQ� 7KH

PDLQ SDUDPHWHU LQ GHWHUPLQLQJ ZKHDW SULFH LV JUDLQ SURWHLQ FRQWHQW� ZKLFK LV VWURQJO\

LQIOXHQFHG E\ QLWURJHQ �1� DYDLODELOLW\ GXULQJ DGYDQFHG VWDJHV RI GHYHORSPHQW� 7KHUHIRUH� 1

DSSOLFDWLRQ EHWZHHQ IODJ OHDI MXVW YLVLEOH DQG ZDWHU\ JUDLQ ULSH SKHQRORJLFDO VWDJHV ������

%%&+ VFDOH� LV SLYRWDO� ,Q WHUPV RI UHVRXUFH HIILFLHQF\ DQG ZLWK D SUHFLVLRQ IDUPLQJ

SHUVSHFWLYH� LW LV HVVHQWLDO WR GHYHORS ZD\V RI PRQLWRULQJ SODQW QXWULWLRQDO VWDWXV� WR KDYH

UHOLDEOH GHFLVLRQ VXSSRUW WRROV GXULQJ DGYDQFHG FURS GHYHORSPHQW VWDJHV� ,QGLFHV EDVHG RQ

FURSV VSHFWUDO FKDUDFWHULVWLFV RU OHDI�FOLS VHQVRUV� KDYH EHHQ ZLGHO\ LQYHVWLJDWHG E\

UHVHDUFKHUV� 0RUHRYHU� VXFK WRROV� LQ ZKLFK SKRWRV\QWKHWLF SLJPHQWV FRQWHQW DUH XVHG DV DQ

LQGLFDWRU RI OHDI 1 FRQWHQW� DUH QRZDGD\V FRPPHUFLDOO\ DYDLODEOH� %HVLGHV FRVWV� WKH

OLPLWDWLRQ RI SUR[LPDO LQVWUXPHQWV OLHV LQ WKH UHTXLUHPHQW RI PXOWLSOH PHDVXUHPHQWV WR

REWDLQ D UHOLDEOH SLFWXUH RI WKH VWDWH RI WKH HQWLUH ILHOG� 8QPDQQHG $HULDO 9HKLFOH �8$9��

PRXQWHG PXOWL�K\SHUVSHFWUDO VHQVRUV FDQ VROYH WKLV SUREOHP� EXW WKH\ UHTXLUH WKH XVH RI

H[SHQVLYH HTXLSPHQW DQG VSHFLDOL]HG NQRZOHGJH IRU GDWD DQDO\VLV� 7KH DLP RI WKLV VWXG\ ZDV

WR HYDOXDWH ZKHWKHU 5HG *UHHQ %OXH �5*%��EDVHG LQGLFHV� VXFK DV WKH *UHHQ /HDI ,QGH[

�*/,� DQG 'DUN *UHHQ &RORXU ,QGH[ �'*&,� FDQ HIIHFWLYHO\ DVVHVV WKH SUHVHQFH RI 1

GHILFLHQFLHV LQ ZKHDW DW DGYDQFHG GHYHORSPHQW VWDJHV� SURYLGLQJ FRPSDUDEOH LQIRUPDWLRQ WR

WKRVH REWDLQHG IURP ZLGHO\ NQRZQ LQGLFHV� VXFK DV 1RUPDOL]HG 'LIIHUHQFH 9HJHWDWLRQ ,QGH[

�1'9,� DQG 1LWURJHQ %DODQFH ,QGH[ �1%,�� $ IHUWLOL]DWLRQ WULDO ZDV SHUIRUPHG RQ FRPPRQ

ZKHDW �YDU� �%RORJQD�� WHVWLQJ IRXU QLWURJHQ [ VXOSKXU IHUWLOL]DWLRQ VWUDWHJLHV LQ FRPSDULVRQ

ZLWK DQ XQIHUWLOL]HG FRQWURO� (DFK IHUWLOL]DWLRQ VWUDWHJ\ ZDV UHSOLFDWHG � WLPHV LQ FRQWDLQHUV

RI ����/ YROXPH ������P� DUHD DQG ����P KHLJKW�� 6WDUWLQJ IURP IODJ OHDI RSHQLQJ �%%&+ ����

ZHHNO\ PHDVXUHPHQWV ZHUH FDUULHG RXW� 1'9, ZDV REWDLQHG XVLQJ D KDQGKHOG FURS VHQVRU

�*UHHQ6HHNHU 0RGHO� +6&����� 7ULPEOH� 6XQQLYDOH� 86$�� ZKLOH 1%, ZDV REWDLQHG XVLQJ

OHDI�FOLS VHQVRU �'XDOH[c� )RUFH�$� 2UVD\� )5�� $HUHDO LPDJHV ZHUH REWDLQHG XVLQJ D 0DYLF

0LQL TXDGFRSWHU 8$9 �'-,� 6KHQ]KHQ� &KLQD�� DQG DQDO\VHG XVLQJ *,03 VRIWZDUH �YHUVLRQ

��������� $ WRWDO RI IRXU IOLJKWV ZHUH FDUULHG RXW� 6XEVHTXHQWO\� D FRUUHODWLRQ DQDO\VLV ZDV

SHUIRUPHG DPRQJ WKH REWDLQHG LQGLFHV XVLQJ 5 VRIWZDUH �YHUVLRQ ������� %RWK '*&, DQG */,
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VKRZHG D VWDWLVWLFDOO\ VLJQLILFDQW FRUUHODWLRQ ZLWK SUR[LPDO VHQVLQJ LQGLFHV� +RZHYHU� WKH

VWURQJHVW FRUUHODWLRQ �U  ����� ZDV REVHUYHG EHWZHHQ '*&, DQG 1'9,� 2Q WKH FRQWUDU\�

*/, VKRZHG ZHDNHU FRUUHODWLRQV ZLWK DOO WKH DVVHVVHG LQGLFHV� ,Q DFFRUGDQFH ZLWK WKHVH

UHVXOWV� '*&, FDQ SURYLGH FRPSDUDEOH LQIRUPDWLRQ WR WKDW REWDLQHG IURP PXOWLVSHFWUDO RU

OHDI�FOLSSHU VHQVRUV� GXULQJ ODWH ZKHDW GHYHORSPHQW VWDJHV� 7KH XVH RI VXFK ORZ�FRVW WRROV

FDQ EH FDUULHG RXW GLUHFWO\ E\ WKH IDUPHU� SURPRWLQJ WKH VSUHDG RI SUHFLVLRQ IDUPLQJ

SUDFWLFHV� +RZHYHU� IXUWKHU VWXGLHV ZLOO EH QHFHVVDU\ LQ RUGHU WR FRQILUP WKHVH SUHOLPLQDU\

ILQGLQJV� FRQVLGHULQJ GLIIHUHQW FXOWLYDWLRQ DQG HQYLURQPHQWDO FRQGLWLRQV� LQFOXGLQJ SORW�VFDOH

RU ILHOG�VFDOH WULDOV�


