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$%675$&7
7KLV SDSHU SUHVHQWV D QHZ HIIHFWLYH ORJ�EDVHG WHUP

VXJJHVWLRQ DSSURDFK IRU LQWHUDFWLYH :HE VHDUFK� 8VLQJ WKH

DSSURDFK� LW LV DEOH WR VXJJHVW PRUH SUHFLVH VHDUFK WHUPV IRU

XVHU¶V TXHU\ VHVVLRQV UDWKHU WKDQ VLQJOH TXHULHV� DQG WKH

VXJJHVWHG VHDUFK WHUPV DUH DXWRPDWLFDOO\ H[WUDFWHG ZLWK TXHU\

VHVVLRQ ORJV IURP SUR[\ VHUYHUV� 7KH DFKLHYHG SHUIRUPDQFH

VKRZV WKDW WKH SURSRVHG DSSURDFK LV YHU\ HIIHFWLYH LQ

UHFRPPHQGLQJ UHOHYDQW VHDUFK WHUPV HVSHFLDOO\ IRU KLJK�

IUHTXHQF\ TXHULHV� DQG FDQ LPSURYH UHDO�ZRUG VHDUFK VHUYLFHV LQ

VHYHUDO DVSHFWV�

.H\ZRUGV
,QWHUDFWLYH 6HDUFK� 7HUP 6XJJHVWLRQ� 4XHU\ &RQWH[W�

�� ,1752'8&7,21
:HE XVHUV¶ TXHULHV DUH RIWHQ WRR VKRUW WR FRQWDLQ VXIILFLHQW

DQG GLVFULPLQDWHG NH\WHUPV LQ WKH SURFHVV RI LQIRUPDWLRQ

UHWULHYDO >�@� )RU H[DPSOH� DQ DQDO\VLV RI ZHE VHDUFK HQJLQH

ORJV UHYHDOV WKDW WKH DYHUDJH TXHU\ OHQJWK IRU :HE VHDUFK LV

DERXW ��� ZRUGV >���@� 7R DOOHYLDWH VXFK D VKRUW TXHU\ SUREOHP�

KLJK�SHUIRUPDQFH :HE VHDUFK HQJLQHV RIWHQ LQFRUSRUDWH

LQWHUDFWLYH VHDUFK DQG�RU WHUP VXJJHVWLRQ WHFKQLTXHV >�@� 7KHVH

VHDUFK HQJLQHV DWWHPSW WR LGHQWLI\ VRPH RI WKH XVHUV¶ LQWHQWLRQV

DQG VXJJHVW PRUH SUHFLVH VHDUFK WHUPV� LQ SDUWLFXODU IRU KLJK�

IUHTXHQF\ TXHULHV� 6HYHUDO UHVHDUFKHV RQ PLQLQJ VHDUFK HQJLQH

ORJV DUH EHOLHYHG KHOSIXO LQ GHDOLQJ ZLWK WKH SUREOHP >�@�

,Q WKLV SDSHU ZH DUH JRLQJ WR SUHVHQW D QHZ HIIHFWLYH ORJ�

EDVHG WHUP VXJJHVWLRQ DSSURDFK IRU LQWHUDFWLYH :HE VHDUFK� 7KH

PRVW LPSRUWDQW IHDWXUH RI WKH SURSRVHG DSSURDFK LV WKH

GHYHORSPHQW RI D TXHU\�VHVVLRQ�EDVHG WHUP VXJJHVWLRQ PHWKRG

WKDW H[SORLWV WKH FRQWH[WXDO LQIRUPDWLRQ LQ WKH TXHU\ VHVVLRQ�

8VLQJ WKH PHWKRG WKH VXJJHVWHG WHUPV LQ HDFK LQWHUDFWLYH VWHS

FDQ EH REWDLQHG E\ WKHLU UHOHYDQFH ZLWK WKH ZKROH TXHU\ VHVVLRQ�

UDWKHU WKDQ DV FRQYHQWLRQDO DSSURDFKHV ZLWK WKH PRVW UHFHQW

VLQJOH TXHU\�

7KH VLJQLILFDQFH RI WKH FRQWH[WXDO LQIRUPDWLRQ LV ZHOO

LOOXVWUDWHG LQ WKH H[DPSOH LQ )LJ� �� 7KH TXHU\ WHUPV LQ WKHVH

WKUHH TXHU\ VHVVLRQV ZHUH VXEPLWWHG E\ WKUHH GLIIHUHQW XVHUV

ZLWK GLIIHUHQW LQIRUPDWLRQ QHHGV EXW DOO WKUHH VHVVLRQV FRQWDLQ

WKH WHUP �7DLZDQ 8QLYHUVLW\ +RVSLWDO�� %\ ORRNLQJ DW WKH HQWLUH

VHVVLRQV� RQH FDQ HDVLO\ ILJXUH RXW WKDW WKH ILUVW XVHU ZDV ORRNLQJ

IRU D KRVSLWDO ZLWK D KLJK�TXDOLW\ GHSDUWPHQW RI 2EVWHWULFV DQG

*\QHFRORJ\� DQG WKH VHFRQG XVHU ZDQWHG WR ILQG VRPH PHGLFDO

MRXUQDOV� DQG WKH WKLUG XVHU ZDQWHG WR ILQG D KRVSLWDO LQ WKH

VRXWKHUQ SDUW RI 7DLSHL� +RZHYHU� QR RQH FDQ ILJXUH RXW WKH UHDO

QHHGV RI WKH XVHUV LI RQO\ JLYHQ WKH WHUP �7DLZDQ 8QLYHUVLW\

+RVSLWDO��

6HVVLRQ � 2EVWHWULFV DQG *\QHFRORJ\ 'HSDUWPHQW

:RPHQ DQG &KLOGUHQ +RVSLWDO

7DLZDQ 8QLYHUVLW\ +RVSLWDO

6HVVLRQ � 7DLZDQ 8QLYHUVLW\ +RVSLWDO

0HGLFDO &ROOHJH RI 1DWLRQDO 7DLZDQ 8QLYHUVLW\

1DWLRQDO 7DLZDQ 8QLYHUVLW\ 0HGLFDO /LEUDU\

-RXUQDO

0HGLDO -RXUQDO

6HVVLRQ � &DWKD\ *HQHUDO +RVSLWDO

7DLSHL 0XQLFLSDO :DQ)DQJ +RVSLWDO

7DLZDQ 8QLYHUVLW\ +RVSLWDO

7UL�6HUYLFH *HQHUDO +RVSLWDO

)LJ �� ([DPSOHV RI FRQWH[WXDO LQIRUPDWLRQ LQ TXHU\ VHVVLRQV�

�� 7+( 352326(' $3352$&+

)LJ� � GHSLFWV WKH EDVLF RSHUDWLRQV RI WKH SURSRVHG WHUP

VXJJHVWLRQ PHFKDQLVP� 7KH NHUQHO WHUP VXJJHVWLRQ PRGXOH

RSHUDWHV EDVHG RQ D WHUP UHOHYDQFH DQDO\VLV FRQGXFWHG LQ

DGYDQFH RQ D FROOHFWHG ORJ RI XVHUV TXHULHV IURP SUR[\ VHUYHUV�

7R UHGXFH UHSOLFDWHG ZHE WUDQVPLVVLRQ� SUR[\ VHUYHUV FDFKH

PRVW RI ORFDO XVHUV¶ QHWZRUN WUDQVPLVVLRQ� HVSHFLDOO\ IRU WKH

UHWULHYHG :HE SDJHV� 7KURXJK SUR[\ ORJV� LW LV SRVVLEOH WR

H[WUDFW ORFDO XVHUV¶ VHDUFK UHTXHVWV LQVWDQWO\� $ IHDVLEOH VROXWLRQ

IRU VHJPHQWLQJ TXHU\ VHVVLRQV IURP SUR[\ VHUYHU ORJV LV�

WKHUHIRUH� GHYHORSHG�

3UR[\ /RJ

4XHU\ 6HVVLRQ

6HJPHQWDWLRQ

7HUP 5HOHYDQFH

$QDO\VLV EDVHG RQ

4XHU\ 6HVVLRQV

7HUP 5HOHYDQFH

,QIRUPDWLRQ

7HUP 6XJJHVWLRQ

0RGXOH LQ WKH ,QDFWLYH

6HDUFK (QJLQH

7KH XVHU VXEPLW TXHU\ WHUP T

DIWHU KDYLQJ VXEPLWWHG

TXHU\ WHUPV T�� T�� «� TN

SUHYLRXVO\�
6XJJHVWHG

7HUPV

4XHU\ 6HVVLRQV

)LJ �� 7KH EDVLF RSHUDWLRQV RI WKH SURSRVHG

WHUP VXJJHVWLRQ PHFKDQLVP�

7KH FROOHFWHG SUR[\ ORJ LV ILUVW SDUWLWLRQHG LQWR D QXPEHU

RI TXHU\ VHVVLRQV DQG UHOHYDQFH DPRQJ WKH TXHU\ WHUPV LQ WKH

ORJ LV FRPSXWHG EDVHG RQ KRZ WKHVH TXHU\ WHUPV DUH FOXVWHUHG

LQ TXHU\ VHVVLRQV� 7KH UHVXOW IURP WKH WHUP UHOHYDQFH DQDO\VLV

LV WKHQ H[SORLWHG E\ WKH WHUP VXJJHVWLRQ PRGXOH RQ�WKH�IO\�

:KHQ D XVHU VXEPLWV D QHZ TXHU\ WHUP T DIWHU KDYLQJ

VXEPLWWHG D VHULHV RI TXHU\ WHUPV T�� T��«�TN SUHYLRXVO\� WKH



WHUP VXJJHVWLRQ PRGXOH ZLOO VXJJHVW WHUPV WKDW DUH QRW RQO\

UHOHYDQW WR WKH FXUUHQWO\ VXEPLWWHG WHUP T EXW DOVR UHOHYDQW WR

WKH SUHYLRXVO\ VXEPLWWHG WHUPV T�� T��«�TN�

,Q RUGHU WR FRPSOHWH WKH DERYH WHUP VXJJHVWLRQ PHFKDQLVP�

WKUHH IXQFWLRQDO PRGXOHV DUH GHVLJQHG�

�� 4XHU\ 6HVVLRQ 6HJPHQWDWLRQ ± WKLV PRGXOH XVHV D WLPH

WKUHVKROG DV GHOLPLWHU WR VHJPHQW TXHU\ VHVVLRQV�

�� 5HOHYDQW 7HUP ([WUDFWLRQ ± WKLV PRGXOH XVHV D V\QWKHVL]H

PHWKRG IRU UHOHYDQFH HVWLPDWLRQ� 5HOHYDQW WHUPV ZLWK

GLIIHUHQW FR�RFFXUUHQFH ZLOO EH FDWHJRUL]HG LQWR � W\SH ±

KLJKO\ FR�RFFXUUHG� FR�RFFXUUHG� DQG UDUHO\ FR�RFFXUUHG�

7HUPV RI HDFK W\SH ZLOO EH H[WUDFWHG ZLWK D GLIIHUHQW

UHOHYDQFH HVWLPDWLRQ IXQFWLRQ�

�� 4XHU\�VHVVLRQ�EDVHG 7HUP 6XJJHVWLRQ ± LQ WKLV PRGXOH ZH

DSSO\ WKH IROORZLQJ SURFHGXUH�

IXQFWLRQ WHUP VXJJHVWLRQ�TF� T��«�TN� 4� &� 5� 6�

^

,QSXW�

TF� WKH TXHU\ WHUP FXUUHQWO\ VXEPLWWHG E\ WKH XVHU

T��«�TN� WKH TXHU\ WHUPV SUHYLRXVO\ VXEPLWWHG E\ WKH XVHU

4� WKH VHW RI TXHU\ WHUPV LQ WKH ORJ

&� WKH FR�RFFXUUHQFH PDWUL[�

&LM  WKH QXPEHU RI VHVVLRQV FRQWDLQLQJ ERWK TL DQG TM�

5� H[WUDFWHG UHOHYDQW WHUP VHW RI TF�

2XWSXW�

6 ± VXJJHVWHG WHUP VHW
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,I VFDODU FOXVWHU PHDVXUH RI TF DQG TL ! WKUHVKROG �
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7KH XWLOL]HG TXHU\ VHVVLRQ ORJ FRQWDLQV ������� VHVVLRQV

IRU WKH UHOHYDQW WHUP H[WUDFWLRQ H[SHULPHQWV� %DVHG RQ WKH ORJ

DQG WKH PRVW SURSHU WKUHVKROGV� LW LV IRXQG WKDW LW FDQ

VXFFHVVIXOO\ H[WUDFW UHOHYDQW WHUPV IRU ����� RI ����� XQLTXH

VHDUFK WHUPV ZKRVH RFFXUUHQFHV DUH ODUJH WKDQ �� LQ WKH ORJ� 2Q

DYHUDJH WKHUH DUH ���� H[WUDFWHG UHOHYDQW WHUPV IRU KLJK�

IUHTXHQF\ WHUPV� ���� IRU PHGLXP�IUHTXHQF\ WHUPV� DQG ����

IRU ORZ�IUHTXHQF\ WHUPV� 7KH DFKLHYHG UHOHYDQFH EHWZHHQ WKH

VHDUFK WHUPV DQG H[WUDFWHG UHOHYDQW WHUPV LV KLJKO\ RXW RI RXU

H[SHFWDWLRQ� 7KRXJK WKH WHVW ORJ VL]H LV VPDOO� WKH H[WUDFWHG

WHUPV HVSHFLDOO\ IRU WKRVH KLJK�IUHTXHQF\ VHDUFK WHUPV� ZKLFK

DUH PRVW DPELJXRXV DQG QHHG VXE�UHTXHVWV WR IXUWKHU FODULI\� DUH

PRVW UHOHYDQW DQG KDUG WR EH REWDLQHG E\ PDQXDO DQDO\VLV�

7R UHDOL]H WKH SURSRVHG DSSURDFK LQ GHDOLQJ ZLWK UHDO�

ZRUOG VHDUFK VHUYLFHV� WZR TXHU\ ORJV IURP UHDO�ZRUOG VHDUFK

HQJLQHV� L�H�� 'UHDPHU DQG *$,6 LQ 7DLZDQ� ZHUH FROOHFWHG DV

WKH EDVLV IRU DQDO\VLV� 7KH 'UHDPHU
V ORJ FRQWDLQV �������

XQLTXH VHDUFK WHUPV LQ D SHULRG RI RYHU � PRQWKV LQ ����� DQG

WKH *$,6
V FRQWDLQV ������� XQLTXH VHDUFK WHUPV LQ D SHULRG RI

� ZHHNV LQ ����� ,W LV QRWHG WKDW WKH WRS WZHQW\ WKRXVDQGV

VHDUFK WHUPV LQ WKH 'UHDPHU ORJ RFFXS\ ��� RI WKH VHDUFK

IUHTXHQFLHV� DQG ����� RI ZKLFK VWLOO RFFXU LQ WKH *$,6 ORJ�

ZKLFK DUH FDOOHG FRUH VHDUFK WHUPV LQ RXU DQDO\VLV� $OWKRXJK WKH

ORJ WHVWHG LV VPDOO� WKH SURSRVHG DSSURDFK KDV EHHQ SURYHQ FDQ

VXFFHVVIXOO\ H[WUDFW UHOHYDQW WHUPV IRU ����� RI WKH FRUH VHDUFK

WHUPV� DQG RQ DYHUDJH WKHUH DUH ���� H[WUDFWHG UHOHYDQW WHUPV IRU

KLJK�IUHTXHQF\ WHUPV� ���� IRU PHGLXP�IUHTXHQF\ WHUPV� DQG

���� IRU ORZ�IUHTXHQF\ WHUPV�

$QRWKHU H[SHULPHQW ZDV SHUIRUPHG WR UHDOL]H WKH

SHUIRUPDQFH RI TXHU\�VHVVLRQ�EDVHG WHUP VXJJHVWLRQ� 0RUH WKDQ

��. TXHU\ VHVVLRQV LQ WKH VHVVLRQ ORJ ZHUH WHVWHG WR VHH WKH

UHGXFWLRQ RI LUUHOHYDQW WHUP VXJJHVWLRQ� 6RPH RI WKH REWDLQHG

UHVXOWV DUH LOOXVWUDWHG LQ 7DEOH �� ,W FDQ EH IRXQG WKH DYHUDJH

QXPEHU RI ILQDO VXJJHVWLRQV FDQ EH HIIHFWLYHO\ UHGXFHG�

1XPEHU RI

4XHULHV LQ

6HVVLRQ

1XPEHU RI

(IIHFWLYH

6HVVLRQV

$YHUDJH

1XPEHU RI

/DUJHVW

([WUDFWHG

5HOHYDQW

7HUPV

$YHUDJH

1XPEHU RI

5HOHYDQW

7HUPV IRU

/DVW 4XHU\

$YHUDJH

1XPEHU RI

)LQDO 7HUP

6XJJHVWLRQV

� ������ ������ ����� �����

� ����� ������ ������ �����

� ��� ������ ������ �����

� �� ���� ���� �����

7DEOH �� 6XJJHVWLRQ UHGXFWLRQ LQ DQ H[SHULPHQW RQ

TXHU\�EDVHG WHUP VXJJHVWLRQV�

�� )8785( 5(6($5&+ ,668(6

7KRXJK WKH H[SHULPHQWDO UHVXOWV ORRN SURPLVLQJ� IXUWKHU

VWXG\ LV QHHGHG RQ WKH IROORZLQJ WKUHH LVVXHV WKDW FRQFHUQ

LPSOHPHQWDWLRQ RI WKH SURSRVHG WHUP VXJJHVWLRQ PHFKDQLVP�

�� KRZ WR SDUWLWLRQ WKH TXHU\ ORJ LQWR TXHU\ VHVVLRQV VR WKDW

HDFK TXHU\ VHVVLRQ UHDOO\ FRUUHVSRQGV WR WKH TXHU\ WHUPV

VXEPLWWHG E\ D XVHU LQ D VLQJOH LQIRUPDWLRQ QHHG�

�� KRZ WR PHDVXUH WKH UHOHYDQFH EHWZHHQ HDFK SDLU RI TXHU\

WHUPV LQ WKH ORJ�

�� KRZ WR H[SORLW WHUP UHOHYDQFH LQ PDNLQJ WHUP VXJJHVWLRQ

RQ�WKH�IO\�

0RUH GHWDLOV RI WKH UHVHDUFK ZRUN FDQ EH IRXQG LQ >�@�

�� 5()(5(1&(6

>�@ %�-� -DQVHQ� $� 6SLQN� -� %DWHPDQ� DQG 7� 6DUDFHYLF� 5HDO

OLIH LQIRUPDWLRQ UHWULHYDO� $ VWXG\ RI XVHU TXHULHV RQ WKH

ZHE� 6,*,5 )2580� ������ �����

>�@ &� 6LOYHUVWHLQ� 0� +HQ]LQJHU� +� 0DUDLV� DQG 0� 0RULFV�

$QDO\VLV RI D YHU\ ODUJH $OWD9LVWD TXHU\ ORJ� 7HFKQLFDO

5HSRUW ��������� 'LJLWDO 6\VWHPV 5HVHDUFK &HQWHU� �����

>�@ 1�-� %HONLQ� +HOSLQJ SHRSOH ILQG ZKDW WKH\ GRQ¶W NQRZ�

&RPPXQLFDWLRQ RI $&0 �&$&0�� 9R���� 1R�� SJ ���

���$XJ �����

>�@ '� %HHIHUPDQ DQG $� %HUJHU� $JJORPHUDWLYH FOXVWHULQJ RI

D VHDUFK HQJLQH TXHU\ ORJ� 3URFHHGLQJ RI ,QWHUQDWLRQDO

$&0 6,*.'' &RQIHUHQFH RQ .QRZOHGJH �.''�����

SDJHV� �����

>�@ &�.� +XDQJ� /�)� &KLHQ DQG <�-� 2\DQJ� 4XHU\�6HVVLRQ�

%DVHG 7HUP 6XJJHVWLRQ IRU ,QWHUDFWLYH :HE 6HDUFK� �����

KWWS���PDUV�FVLH�QWX�HGX�WZ�aFNKXDQJ�SXE�ZZZ����IXOO�SG
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