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7KH ,PSDFW RI &RORXU &RQWUDVW RQ 9LVXDO $WWHQWLRQ

$EVWUDFW�

7KH VWXG\ H[DPLQHV KRZ FRORXU FRQWUDVW DIIHFWV YLVXDO DWWHQWLRQ� 7KH VWXG\ XVHV VWLPXOL ZLWK
YDULDEOH GHJUHHV RI FRQWUDVW DQG PHDVXUHV SDUWLFLSDQWV
 UHVSRQVH WLPHV WR LGHQWLI\ VSHFLILF
WDUJHWV LQ RUGHU WR LQYHVWLJDWH KRZ GLIIHUHQW OHYHOV RI FRORXU FRQWUDVW LPSDFW YLVXDO DWWHQWLRQ�
$ WRWDO RI ��� \RXQJ LQGLYLGXDOV EHWZHHQ WKH DJHV RI �� DQG �� ZKR KDYH D QRUPDO RU
FRUUHFWHG�WR�QRUPDO YLVLRQ DQG QR SULRU KLVWRU\ RI FRORXU EOLQGQHVV RU RWKHU YLVXDO
LPSDLUPHQWV ZLOO WDNH SDUW LQ WKH H[SHULPHQW� ZKLFK ZLOO LQFOXGH ILYH GHJUHHV RI FRORXU
FRQWUDVW� 7KH ILQGLQJV VKRZ WKDW DJH� JHQGHU� DQG DPRXQW RI FRORXU FRQWUDVW DOO VLJQLILFDQWO\
DIIHFW UHDFWLRQ WLPH DQG DFFXUDF\� <RXQJHU SDUWLFLSDQWV UHDFWHG PRUH TXLFNO\ WKDQ ROGHU
SDUWLFLSDQWV� ZLWK IHPDOH SDUWLFLSDQWV W\SLFDOO\ KDYLQJ VRPHZKDW KLJKHU DFFXUDF\ UDWHV EXW
VOLJKWO\ VORZHU UHVSRQVH WLPHV WKDQ PDOH SDUWLFLSDQWV� $FFRUGLQJ WR WKH VWXG\� IDVW UHDFWLRQV
DUH FDXVHG E\ VWURQJ FRORXU FRQWUDVW� ZKHUHDV GHOD\HG UHDFWLRQV DUH FDXVHG E\ ORZ FRORXU
FRQWUDVW�

.H\ZRUGV�
&RORXU FRQWUDVW� YLVXDO DWWHQWLRQ� H[SHULPHQW� UHDFWLRQ WLPH� DFFXUDF\� DJH� JHQGHU



5HVHDUFK %ULHI� �/LQH RI HQTXLU\�

7KH HIIHFWV RI FRORXU FRQWUDVW RQ YLVXDO DWWHQWLRQ� $Q H[SHULPHQW FRXOG EH FRQGXFWHG WR
LQYHVWLJDWH KRZ GLIIHUHQW OHYHOV RI FRORXU FRQWUDVW DIIHFW YLVXDO DWWHQWLRQ� 7KLV FRXOG EH GRQH
E\ XVLQJ VWLPXOL ZLWK YDU\LQJ GHJUHHV RI FRQWUDVW DQG PHDVXULQJ SDUWLFLSDQWV
 UHDFWLRQ WLPHV
WR LGHQWLI\ VSHFLILF WDUJHWV�

,QWURGXFWLRQ�

9LVXDO FRQVLGHUDWLRQ LV D VLJQLILFDQW PHQWDO FDSDELOLW\ WKDW HPSRZHUV SHRSOH WR VSHFLILFDOO\
WDNH FDUH RI VLJQLILFDQW ERRVWV LQ WKHLU FXUUHQW FLUFXPVWDQFHV ZKLOH VLIWLQJ WKURXJK
LQWHUUXSWLRQV� 7KH FDSDFLW\ WR SURGXFWLYHO\ DOORW DWWHQWLRQDO DVVHWV LV IXQGDPHQWDO IRU JHWWLQJ
GRQH ZLWK UHJXODU UHVSRQVLELOLWLHV OLNH SHUXVLQJ� GULYLQJ� DQG H[SORULQJ VZDUPHG FRQGLWLRQV�
9DULHW\ LV D UHPDUNDEOH HOHPHQW WKDW FDQ HVVHQWLDOO\ LQIOXHQFH YLVXDO FRQVLGHUDWLRQ� ,Q DQ\
FDVH� WKH FRQQHFWLRQ EHWZHHQ YDULHW\ GLIIHUHQFHV DQG FRQVLGHUDWLRQ VWD\V DQ DUHD RI G\QDPLF
H[SORUDWLRQ� :KLOH VRPH VWXGLHV VXJJHVW WKDW KLJK OHYHOV RI FRORU FRQWUDVW FDQ FDXVH
SHUFHSWXDO LQWHUIHUHQFH DQG KLQGHU YLVXDO SURFHVVLQJ� RWKHUV VXJJHVW WKDW KLJK OHYHOV RI FRORU
FRQWUDVW LPSURYH DWWHQWLRQ DQG PDNH LW HDVLHU WR LGHQWLI\ WDUJHWV� %\ PDQLSXODWLQJ FRORU
FRQWUDVW OHYHOV DQG PHDVXULQJ WKHLU LPSDFW RQ WDUJHW GHWHFWLRQ SHUIRUPDQFH� WKH SXUSRVH RI
WKLV VWXG\ LV WR LQYHVWLJDWH WKH HIIHFW RI FRORU FRQWUDVW RQ YLVXDO DWWHQWLRQ� :H KRSH WR
FRQWULEXWH WR D GHHSHU FRPSUHKHQVLRQ RI WKH PHFKDQLVPV XQGHUO\LQJ DWWHQWLRQDO SURFHVVLQJ
DQG DLG LQ WKH GHYHORSPHQW RI HIIHFWLYH LQWHUYHQWLRQV IRU SHRSOH ZLWK DWWHQWLRQDO GHILFLWV E\
H[DPLQLQJ KRZ FRORU FRQWUDVW LQIOXHQFHV YLVXDO DWWHQWLRQ�

&RORXU DQG 9LVXDO &RUWH[

9DULHW\ GLVFHUQPHQW LV KDQGOHG LQ WKH YLVXDO FRUWH[� D SLHFH RI WKH PLQG VLWXDWHG WRZDUG WKH
UHDU RI WKH KHDG� 7KH YLVXDO FRUWH[ FRQWDLQV SDUWLFXODU QHXURQV FDOOHG YDULHW\ RI GHOLFDWH FHOOV
WKDW DQVZHU YDULRXV IUHTXHQFLHV RI OLJKW DQG DVVLVW ZLWK UHFRJQL]LQJ YDULRXV WRQHV� 7KHVH FHOOV
DUH FRRUGLQDWHG LQ D PDQQHU WKDW SHUPLWV WKHP WR UHPRYH YDULRXV KLJKOLJKWV RI YDULHW\� OLNH
VKDGH� LPPHUVLRQ� DQG EULOOLDQFH�

7KH YLVXDO FRUWH[
V SURFHVVLQJ RI FRORU JRHV WKURXJK VHYHUDO GLVWLQFW VWDJHV� PDNLQJ LW D
FRPSOLFDWHG SURFHVV� 7KH ILUVW VWDJH LQYROYHV WKH RSWLF QHUYH FDUU\LQJ FRORU LQIRUPDWLRQ WR WKH
YLVXDO FRUWH[ IURP WKH UHWLQD� 9DULRXV OD\HUV RI FHOOV WKHQ SURFHVV WKLV GDWD LQ WKH YLVXDO
FRUWH[� ZKLFK VHSDUDWHV YDULRXV HOHPHQWV RI YDULHW\� 7KLV SURFHVV LQYROYHV IHHGEDFN IURP
KLJKHU�OHYHO EUDLQ UHJLRQV DQG LQWHUDFWLRQV EHWZHHQ YDULRXV YLVXDO FRUWH[ UHJLRQV�

*HQHUDOO\ VSHDNLQJ� WKH KDQGOLQJ RI YDULHW\ LQ WKH YLVXDO FRUWH[ LV D VLJQLILFDQW SDUW RI YLVXDO
GLVFHUQPHQW� SHUPLWWLQJ SHRSOH WR UHFRJQL]H YDULRXV YDULHWLHV DQG FRQFHQWUDWH LPSRUWDQFH RQ
WKH YLVXDO FOLPDWH�



&RORXU DQG 'HWHFWLRQ�

&RORU FDQ KDYH D ELJ HIIHFW RQ REMHFW GHWHFWLRQ EHFDXVH LW FDQ FKDQJH KRZ PXFK FRQWUDVW
WKHUH LV EHWZHHQ WKH WDUJHW DQG WKH EDFNJURXQG� PDNLQJ LW HDVLHU WR VHH SDUWLFXODU WKLQJV RU
IHDWXUHV LQ DQ LPDJH� :KHQ WKH WDUJHW REMHFW LV GLIILFXOW WR GLVWLQJXLVK IURP LWV VXUURXQGLQJV�
WKLV FDQ EH HVSHFLDOO\ FUXFLDO�

7KH VSHHG DQG DFFXUDF\ RI WDUJHW GHWHFWLRQ FDQ DOVR EH DIIHFWHG E\ FRORU FRQWUDVW� ZLWK KLJKHU
OHYHOV RI FRQWUDVW PDNLQJ WKH WDUJHW PRUH QRWLFHDEOH DQG HDVLHU WR VSRW� &RQWUDVW� RQ WKH RWKHU
KDQG� FDQ PDNH LW KDUGHU WR GLIIHUHQWLDWH WKH WDUJHW IURP WKH EDFNJURXQG� UHVXOWLQJ LQ VORZHU
UHVSRQVH WLPHV DQG ORZHU DFFXUDF\�

:LWK UHJDUGV WR WKH LQYHVWLJDWLRQ GHSLFWHG� FRQWUROOLQJ WKH YDULRXV FRQWUDVW OHYHOV FDQ JLYH DQ
XQGHUVWDQGLQJ RI ZKDW YDULHW\ PHDQV IRU WKH GLVFRYHU\ RI DQ REMHFWLYH LWHP DQG KRZ WKH
KXPDQ YLVXDO IUDPHZRUN SURFHVVHV YDULHW\ RI GDWD GXULQJ REMHFW ORFDWLRQ XQGHUWDNLQJV�
5HVHDUFKHUV FDQ OHDUQ PRUH DERXW KRZ FRORU DIIHFWV DWWHQWLRQ DQG SHUFHSWLRQ E\ PHDVXULQJ
SDUWLFLSDQWV
 UHDFWLRQ WLPHV DQG DELOLW\ WR LGHQWLI\ VSHFLILF WDUJHWV ZLWK YDU\LQJ GHJUHHV RI
FRORU FRQWUDVW�





&RORXU DQG $WWHQWLRQ

&RORU $WWHQWLRQ &RORU KDV WKH SRZHU WR ERWK DWWUDFW DQG KROG DWWHQWLRQ� 7KH YLVXDO V\VWHP LV
YHU\ VHQVLWLYH WR GLIIHUHQFHV LQ FRORXU� DQG VRPH FRORUV FDQ EH HVSHFLDOO\ JRRG DW GUDZLQJ
DWWHQWLRQ DQG GLUHFWLQJ WKH YLVXDO VHDUFK� 5HG DQG \HOORZ� IRU LQVWDQFH� DUH WZR YLYLG�
VDWXUDWHG FRORUV WKDW DUH IUHTXHQWO\ XVHG LQ DGYHUWLVLQJ DQG VLJQDJH GXH WR WKHLU DELOLW\ WR GUDZ
DWWHQWLRQ DQG EH HDVLO\ REVHUYHG IURP D GLVWDQFH�

&RORXU KDV DOVR EHHQ VKRZQ WR DIIHFW DWWHQWLRQ�UHODWHG FRJQLWLYH SURFHVVHV OLNH ZRUNLQJ
PHPRU\ DQG GHFLVLRQ�PDNLQJ� )RU H[DPSOH� UHVHDUFK KDV IRXQG WKDW LQWURGXFLQJ GDWD LQ
YDULHW\ FDQ IXUWKHU GHYHORS ZRUNLQJ PHPRU\ H[HFXWLRQ� ZLWK YDULHW\�FRGHG GDWD EHLQJ
SUHIHUUHG UHFDOOHG RYHU GDWD LQWURGXFHG FOHDUO\�

$GGLWLRQDOO\� FRORXU FDQ EH VWUDWHJLFDOO\ XVHG WR GLUHFW DWWHQWLRQ DQG LQIOXHQFH EHKDYLRXU�
&RORXU� IRU LQVWDQFH� FDQ EH XVHG WR FRQYH\ XUJHQF\ RU VLJQLILFDQFH� VXFK DV E\ XVLQJ UHG WR
LQGLFDWH DQ HUURU RU ZDUQLQJ� (VVHQWLDOO\� YDULHW\ FDQ EH XWLOL]HG WR PDNH D IHHOLQJ RI TXLHW RU
XQZLQGLQJ� IRU H[DPSOH� E\ LQYROYLQJ EOXH RU JUHHQ LQ D PHGLFDO VHUYLFH VHWWLQJ�

8QGHUVWDQGLQJ WKH HIIHFWV RI FRORU RQ WKH KXPDQ YLVXDO V\VWHP FDQ EH XVHIXO LQ D YDULHW\ RI
FRQWH[WV� LQFOXGLQJ GHVLJQ� PDUNHWLQJ� HGXFDWLRQ� DQG KHDOWKFDUH� 2YHUDOO� FRORU SOD\V DQ
LPSRUWDQW UROH LQ DWWHQWLRQ DQG FRJQLWLRQ�



/LWHUDWXUH 5HYLHZ

1XPHURXV VWXGLHV KDYH H[DPLQHG WKH HIIHFWV RI FRORU FRQWUDVW RQ YLVXDO DWWHQWLRQ� $FFRUGLQJ
WR &DUUDVFR� /LQJ� DQG 5HDG ������� DWWHQWLRQ FDQ LQFUHDVH D VWLPXOXV
V DSSDUHQW FRQWUDVW�
LQGLFDWLQJ WKDW DWWHQWLRQ PDNHV D VWLPXOXV VWURQJHU E\ LQFUHDVLQJ LWV HIIHFWLYH FRQWUDVW RU
VDOLHQFH� )UDQFRQHUL DQG 6LPRQV ������ LQYHVWLJDWHG FRQVLGHUDWLRQ FDWFK DQG IRXQG WKDW
ERRVWV WKDW VLJQDO SRVVLEO\ SUHVVLQJ RFFDVLRQV DUH ERXQG WR FDWFK FRQVLGHUDWLRQ� IRU H[DPSOH�
PRYLQJ DQG DSSURDFKLQJ XSJUDGHV� 5HFHVVLQJ VWLPXOL� RQ WKH RWKHU KDQG� GRHV QRW FDXVH
DWWHQWLRQDO FDSWXUH� 0�KOHQHQ DQG &RQFL ������ ORRNHG LQWR WKH UROH WKDW XQLTXH FRORU
FKDQJHV DQG VLQJOHWRQV SOD\ LQ FDSWXULQJ DWWHQWLRQ� 7KH\ IRXQG WKDW LI D FRORU FKDQJH RFFXUV
GXULQJ D SHULRG RI WHPSRUDO FDOP ZKHQ QR RWKHU GLVSOD\ FKDQJHV DUH KDSSHQLQJ� LW FDQ FDSWXUH
DWWHQWLRQ MXVW DV HIIHFWLYHO\ DV WKH RQVHW RI D QHZ REMHFW� 7KH LQIHULRU IURQWDO MXQFWLRQ LQ WKH
ODWHUDO SUHIURQWDO FRUWH[ VKRZHG D WHPSRUDO DFWLYDWLRQ SURILOH DVVRFLDWHG ZLWK WKH GXUDWLRQ RI
HQFRGLQJ� VXJJHVWLQJ WKDW YLVXDO ZRUNLQJ PHPRU\ HQFRGLQJ PD\ EH D UDWH�OLPLWLQJ SURFHVV
XQGHUO\LQJ RXU DWWHQWLRQDO OLPLWV WR YLVXDO DZDUHQHVV� DV 7RGG� +DQ� +DUULVRQ� DQG 0DURLV
������ XVHG WLPH�UHVROYHG I05, WR LGHQWLI\ EUDLQ UHJLRQV WKDW WUDFN WKH WLPH FRXUVH RI YLVXDO
ZRUNLQJ PHPRU\ HQFRGLQJ� 8VLQJ VWLPXOL ZLWK YDU\LQJ GHJUHHV RI FRQWUDVW DQG PHDVXULQJ
SDUWLFLSDQWV
 UHDFWLRQ WLPHV WR LGHQWLI\ VSHFLILF WDUJHWV� DQ H[SHULPHQW FRXOG EH FRQGXFWHG WR
GHWHUPLQH KRZ GLIIHUHQW OHYHOV RI FRORU FRQWUDVW DIIHFW YLVXDO DWWHQWLRQ �&DUUDVFR HW DO�� �����
)UDQFRQHUL DQG 6LPRQV� ����� ����� 0�KOHQHQ 	 &RQFL 7RGG DQG FR�� ������

:ROIH DQG +RURZLW] ������ JLYH DQ RXWOLQH RI WKH YDULRXV TXDOLWLHV WKDW JXLGH WKH RUJDQL]DWLRQ
RI YLVXDO FRQVLGHUDWLRQ� OLNH WRQH� FRQWUDVW� DQG VSDWLDO UHFXUUHQFH� 7KH\ DOVR WDON DERXW KRZ
OHDUQHG DVVRFLDWLRQV DQG IDFWRUV IURP WKH WRS GRZQ FDQ DIIHFW DWWHQWLRQDO JXLGDQFH� $
FRPSXWDWLRQDO PRGHO RI YLVXDO DWWHQWLRQ WKDW VLPXODWHV WKH VHOHFWLYH GHSOR\PHQW RI DWWHQWLRQ
WR YDULRXV SDUWV RI D YLVXDO VFHQH LV SUHVHQWHG E\ ,WWL DQG .RFK ������� 7KH PRGHO JXLGHV
DWWHQWLRQ XVLQJ ERWK WRS�GRZQ IDFWRUV OLNH WDVN GHPDQGV DQG ERWWRP�XS YLVXDO IHDWXUHV OLNH
FRORXU� FRQWUDVW� DQG RULHQWDWLRQ� $FFRUGLQJ WR <DQWLV DQG -RQLGHV
 ������ LQYHVWLJDWLRQ RI WKH
UROH WKDW DEUXSW YLVXDO RQVHWV SOD\ LQ VHOHFWLYH DWWHQWLRQ� WKHVH RQVHWV DUH FDSDEOH RI FDSWXULQJ
DWWHQWLRQ HYHQ LQ WKH DEVHQFH RI JXLGDQFH IURP WKH WRS GRZQ� 7KH IHDWXUH LQWHJUDWLRQ WKHRU\
RI DWWHQWLRQ� SURSRVHG E\ 7UHLVPDQ DQG *HODGH LQ ����� SRVLWV WKDW DWWHQWLRQ LV UHTXLUHG WR
FRPELQH YDULRXV REMHFW IHDWXUHV LQWR D FRKHUHQW SHUFHSW� 7KH QHXUDO PHFKDQLVPV RI VHOHFWLYH
DWWHQWLRQ DUH GLVFXVVHG LQ GHWDLO E\ 'HVLPRQH DQG 'XQFDQ ������� ZKR DOVR GLVFXVVHV KRZ
DWWHQWLRQ LQIOXHQFHV DFWLYLW\ LQ YDULRXV YLVXDO FRUWH[ UHJLRQV� 5H\QROGV DQG &KHOD]]L ������
KLJKOLJKW KRZ DWWHQWLRQ FDQ HQKDQFH WKH SURFHVVLQJ RI DWWHQGHG VWLPXOL ZKLOH VXSSUHVVLQJ WKH
SURFHVVLQJ RI XQDWWHQGHG VWLPXOL LQ WKHLU GLVFXVVLRQ RI WKH DWWHQWLRQDO PRGXODWLRQ RI YLVXDO
SURFHVVLQJ�

5HQVLQN� 2
5HJDQ� DQG &ODUN ������ ORRN DW WKH UROH RI FRQWHPSODWLRQ LQ VHHLQJ FKDQJHV LQ
VLWXDWLRQV DQG ILQG WKDW LW
V FULWLFDO WR UHFRJQLVH HYHQ VLJQLILFDQW FKDQJHV� +H� &DYDQDJK� DQG
,QWULOLJDWRU LQYHVWLJDWH WKH UHODWLRQVKLS EHWZHHQ DWWHQWLRQDO UHVROXWLRQ DQG YLVXDO DZDUHQHVV LQ
WKHLU ���� VWXG\� $FFRUGLQJ WR -RQLGHV ������� ZKR H[DPLQHG WKH GLVWLQFWLRQ EHWZHHQ
YROXQWDU\ DQG DXWRPDWLF FRQWURO� WKH PRWLRQV RI WKH PLQG
V H\H PLJKW EH HLWKHU XQGHU
DXWRPDWLF RU YROXQWDU\ FRQWURO� /XFN DQG 9RJHO ������ GLVFRYHUHG WKDW GHSHQGLQJ RQ WKH



FKDUDFWHULVWLFV EHLQJ UHWDLQHG LQ PHPRU\� WKH FDSDFLW\ RI YLVXDO ZRUNLQJ PHPRU\ IRU GLIIHUHQW
W\SHV RI YLVXDO LQIRUPDWLRQ FKDQJHV� 3DVKOHU
V FRPSUHKHQVLYH UHYLHZ RI SV\FKRORJ\ ������
FRYHUV WKH KLVWRU\ RI DWWHQWLRQ UHVHDUFK� VHOHFWLYH DWWHQWLRQ� VSOLW DWWHQWLRQ� DQG WKH EUDLQ
PHFKDQLFV RI DWWHQWLRQ�

,Q WKHLU ���� VWXG\ RQ WKH IXQFWLRQ RI YLVXDO FRQWHPSODWLRQ LQ G\QDPLF YLVLRQ� 7ULHVFK�
%DOODUG� +D\KRH� DQG 6XOOLYDQ IRXQG WKDW FRQVLGHUDWLRQ LV FULWLFDO IRU JXLGLQJ H\H JURZWK DQG
HIIHFWLYHO\ JDWKHULQJ ZHDWKHU GDWD� 7KHVH GLVWUDFWLRQV FDQ EH GLVUHJDUGHG ZKHQ DWWHQWLRQ LV
GLYHUWHG� DFFRUGLQJ WR %HFN DQG /DYLH ������ ZKR VWXGLHG KRZ GLVWUDFWLRQV LPSDFW IRFXV� 7KH
HTXDO GLVFRYHU\ RI .DQL]VD HPRWLRQDO ILJXUHV LQ WKH KXPDQ YLVXDO IUDPHZRUN LV H[SORUHG E\
'DYLV DQG 'ULYHU ������� ZKR IRXQG WKDW WKHVH ILJXUHV PD\ EH UHFRJQLVHG HYHQ LQ WKH DEVHQFH
RI DQ\ REYLRXV UHDO ERXQGDULHV� ,Q 'XQFDQ
V ������ H[DPLQDWLRQ RI WKH IXQFWLRQ RI VHOHFWLYH
DWWHQWLRQ LQ RUJDQLVLQJ YLVXDO LQIRUPDWLRQ� D IUDPHZRUN IRU XQGHUVWDQGLQJ KRZ DWWHQWLRQ
FKRRVHV DQG LQWHJUDWHV YLVXDO LQIRUPDWLRQ LV SXW IRUZDUG� ,Q JHQHUDO� WKHVH DUWLFOHV SURYLGH D
ZHDOWK RI LQIRUPDWLRQ FRQFHUQLQJ WKH GLIIHUHQW IDFWRUV�

7KH UHVHDUFK E\ 3OXPPHU� &KDSDUUR� DQG 1L ������ RQ WKH LPSDFW RI WDUJHW FRQWUDVW DQG VSOLW
DWWHQWLRQ RQ WKH XVDEOH ILHOG RI YLVLRQ VKHGV OLJKW RQ WKH UROH RI VHQVRU\ YDULDEOHV RQ YLVXDO
DWWHQWLRQ� 7R H[SDQG RQ WKLV VWXG\� DQ H[SHULPHQW PD\ EH UXQ WR ORRN DW KRZ FRORXU FRQWUDVW
DIIHFWV YLVXDO DWWHQWLRQ� 7KLV PLJKW EH DFKLHYHG E\ SUHVHQWLQJ SDUWLFLSDQWV ZLWK VWLPXOL WKDW
KDYH YDULHG GHJUHHV RI FRORXU FRQWUDVW DQG WUDFNLQJ WKHLU UHDFWLRQ WLPHV WR LGHQWLI\ FHUWDLQ
WDUJHWV� 7KLV PD\ KDYH LPSOLFDWLRQV IRU KRZ YLVXDO GLVSOD\V DUH FUHDWHG LQ YDULRXV FRQWH[WV
DQG DLG LQ UHVHDUFKHUV
 XQGHUVWDQGLQJ RI KRZ FRORXU FRQWUDVW LQIOXHQFHV YLVXDO DWWHQWLRQ�

)RU H[DPSOH� HDUOLHU UHVHDUFK �)UDQFRQHUL HW DO�� ����� GHPRQVWUDWHG WKDW VHWWLQJV ZLWK JUHDW
FRORXU FRQWUDVW PLJKW EULQJ IRFXV WR FHUWDLQ LWHPV DQG ERRVW YLVXDO VDOLHQFH� ,W LV \HW XQFOHDU�
WKRXJK� KRZ GLIIHUHQFHV LQ FRORXU FRQWUDVW FRXOG LPSDFW KRZ H[SHQVLYH LW LV WR SD\ DWWHQWLRQ
LQ D FRPSOH[ HQYLURQPHQW� %\ SURYLGLQJ LQVLJKWV LQWR WKH LPSDFW RI YDULDWLRQ FRQWUDVW RQ
YLVXDO FRQVLGHUDWLRQ DQG E\ LOOXPLQDWLQJ WKH LPSURYHPHQW UHJDUGLQJ PRUH FDSWLYDWLQJ YLVXDO
VKRZFDVHV� WKH VXJJHVWHG LQTXLU\ PLJKW KHOS ILOO WKLV JDS�

7KHRULHV

7KH HIIHFWV RI YDULHW\ FRQWUDVW RQ YLVXDO FRQVLGHUDWLRQ DUH FORVHO\ UHODWHG WR WKH WKHRULHV RI
FRQVLGHUDWLRQ DQG YDULHW\� 7KH QRWLRQ RI VHOHFWLYH DWWHQWLRQ VWDWHV WKDW D SHUVRQ PD\ SD\
DWWHQWLRQ WR VRPH HQYLURQPHQWDO FXHV ZKLOH LJQRULQJ RWKHUV� $FFRUGLQJ WR WKH SURFHVVLQJ
IOXHQF\ LGHD� YLVXDO VWLPXOL ZLWK KLJK FRQWUDVW WKDW DUH HDV\ WR SURFHVV DUH PRUH OLNHO\ WR EH
GHWHFWHG� $FFRUGLQJ WR WKH VLJQ GLVFRYHU\ WKHRU\� D SHUVRQ
V UHVSRQVH WR DQ XSGDWH GHSHQGV RQ
ERWK WDFWLOH DQG G\QDPLF F\FOHV� ERWK RI ZKLFK PD\ EH LQIOXHQFHG E\ YDULDWLRQ FRQWUDVW� 7KH
FRPSHOOLQJ WKHRU\ DOVR VXJJHVWV WKDW SHRSOH
V UHVSRQVHV WR VRXQGV PD\ EH GLUHFWO\ SHUVRQDO�
ZKLFK PD\ LQIOXHQFH KRZ WKH\ SD\ DWWHQWLRQ�



7KHRULHV RI FRORXU WKDW SURYLGH OLJKW RQ KRZ SHUFHSWLRQ DQG DWWHQWLRQ DUH LPSDFWHG E\ FRORXU
FRQWUDVW LQFOXGH FRORXU WKHRU\� FRORXU FRQVWDQF\� DQG FRORXU DQG DWWHQWLRQ� )RU LQVWDQFH� WKH
ULYDO F\FOH FRQFHSW VXJJHVWV KDQGOLQJ YDULHW\ GDWD LQ WKUHH FRPSHWLQJ FKDQQHOV� ZKLFK PLJKW
KDYH FRUUHODWHG HIIHFWV RQ YDULHW\ FRQWUDVW� $FFRUGLQJ WR FRQWUDVW VHQVLWLYLW\ WKHRU\� WKH YLVXDO
V\VWHP LV PRUH VHQVLWLYH WR YDULDWLRQV LQ FRQWUDVW WKDQ WR DEVROXWH OLJKW OHYHOV� $FFRUGLQJ WR
WKH EDVH XS KDQGOLQJ WKHRU\� WDFWLOH LQSXW LV WUHDWHG LQ D IHHGIRUZDUG PDQQHU� ZKLFK PLJKW
UHVXOW LQ JUHDWHU UHPDUNDEOH TXDOLW\ DQG IDVWHU UHVSRQVH WLPHV IRU KLJK�FRQWUDVW LQFUHDVHV�

,Q JHQHUDO� WKHVH FRQMHFWXUHV SURYLGH D SRWHQWLDO IUDPHZRUN IRU XQGHUVWDQGLQJ ZKDW GLIIHUHQW
OHYHOV RI YDULHW\ GLIIHUHQWLDWLRQ ZRXOG HQWDLO IRU YLVXDO FRQVLGHUDWLRQ� $ VWXG\ PLJKW EH
FRQGXFWHG WR LQYHVWLJDWH WKH VSHFLILF HIIHFWV RI YDULHW\ FRQWUDVW RQ FRQVLGHUDWLRQ� IRU LQVWDQFH�
E\ HYDOXDWLQJ UHVSRQVH WLPHV WR LGHQWLI\ WDUJHWV ZLWK FKDQJLQJ OHYHOV RI GLIIHUHQFH� 7KLV
ZRXOG RIIHU YHULILDEOH HYLGHQFH WR VXSSRUW RU UHIXWH WKHVH WKHRUHWLFDO K\SRWKHVHV�



5HVHDUFK 4XHVWLRQ�
+RZ GRHV FRORXU FRQWUDVW DIIHFW YLVXDO DWWHQWLRQ"

+\SRWKHVLV�
Ɣ +LJKHU OHYHOV RI FRORXU FRQWUDVW ZLOO UHVXOW LQ IDVWHU DQG PRUH DFFXUDWH GHWHFWLRQ RI

WDUJHWV WKDQ ORZHU OHYHOV RI FRORXU FRQWUDVW�

1XOO K\SRWKHVLV� 7KHUH LV QR VLJQLILFDQW GLIIHUHQFH LQ WKH UHDFWLRQ WLPH DQG DFFXUDF\ RI WDUJHW
GHWHFWLRQ EHWZHHQ GLIIHUHQW OHYHOV RI FRORXU FRQWUDVW�

$OWHUQDWLYH K\SRWKHVLV� +LJKHU OHYHOV RI FRORXU FRQWUDVW ZLOO UHVXOW LQ VLJQLILFDQWO\ IDVWHU DQG
PRUH DFFXUDWH GHWHFWLRQ RI WDUJHWV WKDQ ORZHU OHYHOV RI FRORXU FRQWUDVW�

Ɣ $JH DQG OHYHOV RI FRORXU FRQWUDVW ZLOO KDYH D VLJQLILFDQW HIIHFW RQ UHDFWLRQ WLPH�

1XOO K\SRWKHVLV� 7KHUH ZLOO EH QR VLJQLILFDQW GLIIHUHQFH LQ UHDFWLRQ WLPH DFURVV GLIIHUHQW
OHYHOV RI FRORXU FRQWUDVW IRU SDUWLFLSDQWV RI GLIIHUHQW DJHV�

$OWHUQDWLYH K\SRWKHVLV� 2OGHU SDUWLFLSDQWV ZLOO KDYH VORZHU UHDFWLRQ WLPHV FRPSDUHG WR
\RXQJHU SDUWLFLSDQWV DFURVV DOO OHYHOV RI FRORXU FRQWUDVW� DQG WKH HIIHFW RI FRORXU FRQWUDVW RQ
UHDFWLRQ WLPH ZLOO EH JUHDWHU IRU ROGHU SDUWLFLSDQWV WKDQ IRU \RXQJHU SDUWLFLSDQWV�

Ɣ *HQGHU DQG OHYHOV RI FRORXU FRQWUDVW ZLOO KDYH D VLJQLILFDQW HIIHFW RQ UHDFWLRQ WLPH�

1XOO K\SRWKHVLV� 7KHUH ZLOO EH QR VLJQLILFDQW GLIIHUHQFH LQ UHDFWLRQ WLPH DFURVV GLIIHUHQW
OHYHOV RI FRORXU FRQWUDVW IRU PDOH DQG IHPDOH SDUWLFLSDQWV�

$OWHUQDWLYH K\SRWKHVLV�0DOH SDUWLFLSDQWV ZLOO KDYH IDVWHU UHDFWLRQ WLPHV FRPSDUHG WR IHPDOH
SDUWLFLSDQWV DFURVV DOO OHYHOV RI FRORXU FRQWUDVW� DQG WKH HIIHFW RI FRORXU FRQWUDVW RQ UHDFWLRQ
WLPH ZLOO EH JUHDWHU IRU PDOH SDUWLFLSDQWV WKDQ IRU IHPDOH SDUWLFLSDQWV�

,QGHSHQGHQW 9DULDEOH�
Ɣ &RORXU FRQWUDVW �ZLWK � OHYHOV� ORZ� PHGLXP DQG KLJK��
Ɣ $JH DQG *HQGHU

'HSHQGHQW 9DULDEOHV�
Ɣ 5HDFWLRQ 7LPH� 7KH WLPH WDNHQ E\ SDUWLFLSDQWV WR GHWHFW WKH WDUJHW VWLPXOXV�
Ɣ $FFXUDF\� 7KH SURSRUWLRQ RI FRUUHFWO\ GHWHFWHG WDUJHW VWLPXOL

&RQWURO 9DULDEOHV�
Ɣ 3DUWLFLSDQWV
 DJH ������ \HDUV� DQG YLVXDO DELOLWLHV �QRUPDO RU FRUUHFWHG�WR�QRUPDO

YLVLRQ��
Ɣ 6WLPXOL� 7KH LPDJHV XVHG IRU WKH H[SHULPHQW� ZLOO FRQVLVW RI D EODFN DQG ZKLWH

EDFNJURXQG DQG D FRORXUHG WDUJHW REMHFW ZLWK YDU\LQJ KXH DQG VDWXUDWLRQ�



Ɣ ([SHULPHQWDO VHWWLQJ� 7KH URRP ZKHUH WKH H[SHULPHQW LV FRQGXFWHG ZLOO EH TXLHW DQG
ZHOO�OLW�

Ɣ 7DUJHW VWLPXOL� 7KH SUHVHQFH RI D WDUJHW VWLPXOXV �H�J�� OLQH LQ D KLJKZD\ LPDJH� WKDW
ZLOO DSSHDU LQ ��� RI WKH WULDOV� ZLWK DQ HTXDO QXPEHU RI WDUJHWV SUHVHQWHG DW HDFK
OHYHO RI FRORXU FRQWUDVW�

Ɣ ,QVWUXFWLRQ� 3DUWLFLSDQWV ZLOO EH DVNHG WR UHVSRQG DV TXLFNO\ DQG DFFXUDWHO\ DV
SRVVLEOH WR WKH SUHVHQFH RI WKH WDUJHW VWLPXOXV�

([SHULPHQWDO 'HVLJQ�

3DUWLFLSDQWV� 7KLV H[SHULPHQW ZLOO UHFUXLW ��� SDUWLFLSDQWV� DJHG ����� \RXQJ DGXOWV� ZLWK
QRUPDO RU FRUUHFWHG�WR�QRUPDO YLVLRQ� DQG QR KLVWRU\ RI FRORXU EOLQGQHVV RU RWKHU YLVXDO
LPSDLUPHQWV� *HQGHU 0DOH � )HPDOH�

5HVHDUFK KDV VKRZQ WKDW WKHUH PD\ EH JHQGHU GLIIHUHQFHV LQ DWWHQWLRQ DQG UHDFWLRQ WLPH�
6RPH VWXGLHV KDYH IRXQG WKDW PDOHV WHQG WR KDYH IDVWHU UHDFWLRQ WLPHV WKDQ IHPDOHV� ZKLOH
RWKHUV KDYH IRXQG QR VLJQLILFDQW GLIIHUHQFHV� 6LPLODUO\� VRPH VWXGLHV KDYH IRXQG WKDW PDOHV
SHUIRUP EHWWHU RQ WDVNV WKDW UHTXLUH VXVWDLQHG DWWHQWLRQ� ZKLOH RWKHUV KDYH IRXQG QR
VLJQLILFDQW JHQGHU GLIIHUHQFHV LQ DWWHQWLRQ SHUIRUPDQFH�

6WLPXOL� 7KH H[SHULPHQW ZLOO XVH ��� LPDJHV� HDFK FRQVLVWLQJ RI D EODFN DQG ZKLWH
EDFNJURXQG DQG D FRORXUHG WDUJHW REMHFW� 7KH FRORXU RI WKH WDUJHW REMHFW ZLOO YDU\ LQ KXH DQG
VDWXUDWLRQ� ZKLOH WKH FRQWUDVW EHWZHHQ WKH WDUJHW REMHFW DQG WKH EDFNJURXQG ZLOO EH
PDQLSXODWHG WR FUHDWH � OHYHOV RI FRORXU FRQWUDVW �ORZ� PHGLXP�ORZ� PHGLXP� PHGLXP�KLJK�
DQG KLJK�� 7KH VWLPXOL ZLOO EH SUHVHQWHG RQ D FRPSXWHU VFUHHQ�

3URFHGXUH� 7KH H[SHULPHQW ZLOO EH FRQGXFWHG LQ D TXLHW DQG ZHOO�OLW URRP� 3DUWLFLSDQWV ZLOO
EH VHDWHG LQ IURQW RI D FRPSXWHU VFUHHQ DQG DVNHG WR PDLQWDLQ D IL[DWLRQ RQ D FURVVKDLU LQ WKH
FHQWUH RI WKH VFUHHQ� 6WLPXOL ZLOO EH SUHVHQWHG LQ UDQGRP RUGHU� ZLWK HDFK LPDJH DSSHDULQJ
IRU ���� PV� 3DUWLFLSDQWV ZLOO EH LQVWUXFWHG WR SUHVV D EXWWRQ DV VRRQ DV WKH\ GHWHFW WKH
SUHVHQFH RI D WDUJHW VWLPXOXV �H�J� D FLUFOH� LQ WKH LPDJH� 7DUJHWV ZLOO DSSHDU LQ ��� RI WKH
WULDOV� ZLWK DQ HTXDO QXPEHU RI WDUJHWV SUHVHQWHG DW HDFK OHYHO RI FRORXU FRQWUDVW� 3DUWLFLSDQWV
ZLOO EH DVNHG WR UHVSRQG DV TXLFNO\ DQG DFFXUDWHO\ DV SRVVLEOH�

6DPSOLQJ WHFKQLTXH�
&RQYHQLHQFH VDPSOLQJ LV ZKHUH SDUWLFLSDQWV DUH VHOHFWHG EDVHG RQ WKHLU DYDLODELOLW\ DQG
ZLOOLQJQHVV WR SDUWLFLSDWH�
3XUSRVLYH VDPSOLQJ LQYROYHV VHHNLQJ RXW LQGLYLGXDOV WKDW PHHW FHUWDLQ FULWHULD�



'DWD $QDO\VLV�

$YHUDJHV
$YJ 7LPH 7RWDO 5HDFWLRQ � ���
$YJ /RZ ���� ����
$YJ PHGLXP �� � ���
$YJ KLJK ��� � ���
$YJ FRUUHFW DQVZHU � ��

)HPDOH
$YJ 7LPH 7RWDO 5HDFWLRQ � ���
$YJ /RZ ��� � ����
$YJ PHGLXP �� � ���
$YJ KLJK ��� � ���
$YJ FRUUHFW DQVZHU � ��

0DOH
$YJ 7LPH 7RWDO 5HDFWLRQ� ���
$YJ /RZ ��� � ���
$YJ PHGLXP �� � ���
$YJ KLJK ��� � ���
$YJ FRUUHFW DQVZHU � ��

$JH �� WR ��
�� � ��� $YJ ULPH WRWDO UHDFWLRQ � ���
�� � ��� $YJ /RZ ����
�� � ��� $YJ PHGLXP ���
�� � ��� DYJ KLJK ���
&RUUHFW DQVZHU ��

$JH �� WR ��
�� � ��� $YJ WLPH WRWDO UHDFWLRQ � ���
��� ��� $YJ /RZ ����
�� �� ���� $YJ PHGLXP ���
�� � ��� DYJ KLJK ���
&RUUHFW DQVZHU � ��



,QWHUSUHWDWLRQV RI WKH GDWD�

&RQWUDVW LQ FRORU� %DVHG RQ WKH FRORU FRQWUDVW� SDUWLFLSDQWV KDG VLJQLILFDQWO\ GLIIHUHQW
UHDFWLRQ WLPHV� ZLWK WKH ORZ FRQWUDVW JURXS KDYLQJ WKH VORZHVW UHDFWLRQ WLPH DQG WKH KLJK
FRQWUDVW JURXS KDYLQJ WKH IDVWHVW UHDFWLRQ WLPH� 7KLV SURSRVHV WKDW ULVLQJ YDULHW\
GLIIHUHQWLDWLRQ FDQ IXUWKHU GHYHORS UHVSRQVH WLPH�

$JH�0HPEHUV VKRZHG D KXJH GLVWLQFWLRQ LQ UHVSRQVH WLPH LQ YLHZ RI WKHLU DJH� ZLWK PRUH
\RXWKIXO PHPEHUV VKRZLQJ TXLFNHU UHVSRQVH WLPH WKDQ PRUH VHDVRQHG PHPEHUV� 'XH WR WKH
IDFW WKDW FRJQLWLYH SURFHVVLQJ VSHHG WHQGV WR GHFUHDVH ZLWK DJH� WKLV LV D IUHTXHQW ILQGLQJ LQ
UHDFWLRQ WLPH VWXGLHV�

*HQGHU� ,Q WHUPV RI UHDFWLRQ WLPH DQG SUHFLVLRQ� WKHUH ZHUH VRPH GLIIHUHQFHV EHWZHHQ PDOHV
DQG IHPDOHV� )HPDOHV JHQHUDOO\ KDG VOLJKWO\ KLJKHU DFFXUDF\ UDWHV EXW VOLJKWO\ VORZHU UHDFWLRQ
WLPHV WKDQ PDOHV� %H WKDW DV LW PD\� WKHVH GLVWLQFWLRQV ZHUH JHQHUDOO\ OLWWOH�

$129$� � JHQGHU DQG UHDFWLRQ WLPH

$QRYD�
6LQJOH
)DFWRU

JHQGHU DQG
UHDFWLRQ
WLPH

6800$5<

*URXSV &RXQW 6XP $YHUDJH 9DULDQFH

*HQGHU ��� ���
����������

�
����������

��

$YJ�
5HDFWLRQ
7RWDO 7LPH ��� ��������

����������
�
����������

�

$129$

6RXUFH RI
9DULDWLRQ 66 GI 06 ) 3�YDOXH ) FULW

%HWZHHQ
*URXSV

����������
� �

����������
�
����������

� �
����������

�

:LWKLQ
*URXSV

����������
� ���

����������
�



7RWDO
����������

� ���

7KH $129$ UHVXOWV VKRZ D VLJQLILFDQW JHQGHU HIIHFW RQ UHDFWLRQ WLPH� ZLWK D S�YDOXH RI �
DQG D KLJK )�YDOXH ���������� 7KLV VXJJHVWV WKDW PDOHV DQG IHPDOHV KDYH VLJQLILFDQWO\
GLIIHUHQW DYHUDJH UHDFWLRQ WLPHV� 7KH IDFW WKDW WKHUH LV D VLJQLILFDQW GLIIHUHQFH EHWZHHQ JURXSV
LV VXSSRUWHG E\ WKH IDFW WKDW WKH YDULDQFH EHWZHHQ JURXSV ������������� LV PXFK ODUJHU WKDQ
WKH YDULDQFH ZLWKLQ JURXSV ��������������

$129$� %HWZHHQ &RORXU FRQWUDVW DQG UHDFWLRQ WLPH

$QRYD�
6LQJOH
)DFWRU

%HWZHHQ
&RORXU
FRQWUDVW DQG
UHDFWLRQ WLPH

6800$5
<

*URXSV &RXQW 6XP $YHUDJH 9DULDQFH

/RZ �����
DYJ 57 ��� ������ ����������

����������
�

0HGLXP ���
DYJ 57 ��� �����

����������
�
����������

�

+LJK �����
DYJ 57 ��� �����

����������
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����������

�

$129$

6RXUFH RI
9DULDWLRQ 66 GI 06 ) 3�YDOXH ) FULW

%HWZHHQ
*URXSV
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� �
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�

:LWKLQ
*URXSV

����������
� ���
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�

7RWDO
����������

� ���



)��� ����  ������ S����� WKH UHVXOWV RI WKH $129$ VKRZ WKDW WKHUH LV D VLJQLILFDQW GLIIHUHQFH
LQ WKH DYHUDJH UHDFWLRQ WLPH EHWZHHQ WKH WKUHH OHYHOV RI FRORU FRQWUDVW� :LWKLQ�JURXS YDULDQFH
LV ������������ ZLWK D PHDQ VTXDUH RI ������������ DQG WKH YDULDQFH EHWZHHQ JURXSV LV
������������ ZLWK D PHDQ VTXDUH RI ������������

$129$ � $JH DQG 5HDFWLRQ WLPH

$QRYD�
6LQJOH
)DFWRU

$JH DQG
5HDFWLRQ
WLPH

6800$5<

*URXSV &RXQW 6XP $YHUDJH 9DULDQFH

$YJ�
5HDFWLRQ
7RWDO 7LPH ��� ��������

����������
�
����������

�

$JH ��� ����
����������

�
����������

�

$129$

6RXUFH RI
9DULDWLRQ 66 GI 06 ) 3�YDOXH ) FULW

%HWZHHQ
*URXSV
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�

:LWKLQ
*URXSV

����������
� ��� ����������

7RWDO
����������

� ���

,Q YLHZ RI WKH FRQVHTXHQFHV RI WKH $129$� WKHUH LV D KXJH FRQWUDVW DPRQJ DJH DQG UHVSRQVH
WLPH �)��� ����  �������� S � ������� $JH KDV D VLJQLILFDQW LPSDFW RQ UHDFWLRQ WLPH EHFDXVH
WKH YDULDQFH EHWZHHQ JURXSV LV PXFK ODUJHU WKDQ WKH YDULDQFH ZLWKLQ JURXSV�



/LQHDU 5HJUHVVLRQ FKDUW

$FFRUGLQJ WR WKH GDWD SURYLGHG� IHPDOHV KDYH D KLJKHU DYHUDJH WRWDO UHDFWLRQ WLPH WKDQ PDOHV
GR� EXW WKH\ DOVR KDYH D KLJKHU DFFXUDF\ UDWH� ZLWK DQ DYHUDJH RI �� FRUUHFW DQVZHUV
FRPSDUHG WR D PDOH DYHUDJH RI �� FRUUHFW DQVZHUV� 7KLV FDQ EH VXPPDUL]HG DV IROORZV� ,Q
WHUPV RI WKH OHYHOV RI FRORU FRQWUDVW� PDOHV DQG IHPDOHV KDYH WKH IDVWHVW UHDFWLRQ WLPHV LQ WKH
KLJK OHYHO RI FRORU FRQWUDVW� ZKHUHDV WKH ORZHVW OHYHO RI FRORU FRQWUDVW KDV WKH VORZHVW
UHDFWLRQ WLPH� )XUWKHUPRUH� JX\V ZLOO JHQHUDOO\ KDYH D PDUJLQDOO\ KLJKHU UHVSRQVH WLPH LQ WKH
ORZ DQG PHGLXP GHJUHHV RI YDULHW\ FRQWUDVW FRQWUDVWHG ZLWK IHPDOHV�



7KH SDUWLFLSDQWV
 DYHUDJH UHDFWLRQ WLPH DQG DJH ZHUH DQDO\]HG XVLQJ OLQHDU UHJUHVVLRQ� DQG WKH
UHVXOWV LQGLFDWH WKDW WKHUH LV D VOLJKW GLIIHUHQFH EHWZHHQ WKH WZR DJH JURXSV ������ DQG �������
0HPEHUV LQ WKH ����� DJH EXQFK KDYH D E\ DQG ODUJH KLJKHU W\SLFDO UHVSRQVH WLPH ���� PV�
FRQWUDVWHG ZLWK WKH ����� DJH EXQFK ���� PV�� ,Q ERWK DJH JDWKHULQJV� WKH PRVW QRWHZRUWK\
UHVSRQVH WLPHV ZHUH QRWLFHG IRU WKH ORZ GLIIHUHQWLDWLRQ OHYHO ERRVWV �� ���� ZKLOH WKH OHDVW
UHVSRQVH WLPHV ZHUH QRWLFHG IRU WKH KLJK GLIIHUHQFH OHYHO LPSURYHPHQWV ������ %RWK DJH
EXQFKHV KDG FRPSDUDWLYH QRUPDO ULJKW UHVSRQVH UDWHV �������� 2YHUDOO� WKHVH ILQGLQJV VXJJHVW
WKDW ZKLOH FRORU FRQWUDVW DSSHDUV WR EH PRUH LPSRUWDQW� DJH PD\ KDYH D VPDOO LPSDFW RQ
UHDFWLRQ WLPH�

7KH SDUWLFLSDQWV
 DYHUDJH UHDFWLRQ WLPH LV ��� PLOOLVHFRQGV� DFFRUGLQJ WR WKH GDWD� 7KH KLJKHVW
UHDFWLRQ WLPH ZDV REVHUYHG DW WKH ORZ FRQWUDVW OHYHO ����� DW ���� PLOOLVHFRQGV� DQG WKH
ORZHVW UHDFWLRQ WLPH ZDV REVHUYHG DW WKH KLJK FRQWUDVW OHYHO ����� DW ��� PLOOLVHFRQGV� 7KH
UHDFWLRQ WLPH GHFUHDVHV DV WKH FRQWUDVW OHYHO LQFUHDVHV� 7KHUH ZHUH RQ DYHUDJH �� FRUUHFW
UHVSRQVHV IURP WKH SDUWLFLSDQWV�

)LQGLQJV DQG 'LVFXVVLRQ

7KH H[DPLQDWLRQ RI WKH GDWD LQGLFDWHV WKDW WKHUH DUH FRQVLGHUDEOH FKDQJHV LQ UHDFWLRQ WLPH DQG
DFFXUDF\ GHSHQGLQJ RQ JHQGHU� DJH� DQG FRORXU FRQWUDVW OHYHOV� )HPDOH SDUWLFLSDQWV XVXDOO\
KDG VRPHZKDW EHWWHU DFFXUDF\ UDWHV EXW VOLJKWO\ VORZHU UHVSRQVH WLPHV WKDQ PDOH SDUWLFLSDQWV�
ZLWK \RXQJHU SHRSOH KDYLQJ IDVWHU UHDFWLRQ WLPHV WKDQ ROGHU SDUWLFLSDQWV� 7KH UHVXOWV DOVR
VKRZHG D VWURQJ FRUUHODWLRQ EHWZHHQ FRORXU FRQWUDVW DQG UHDFWLRQ WLPHV� ZLWK KLJK FRQWUDVW
OHYHOV UHVXOWLQJ LQ WKH TXLFNHVW UHDFWLRQV DQG ORZ FRQWUDVW OHYHOV LQ WKH VORZHVW�



$JH� JHQGHU� DQG FRORXU FRQWUDVW DOO VLJQLILFDQWO\ LQIOXHQFHG UHDFWLRQ WLPH� DFFRUGLQJ WR WKH
$129$ UHVXOWV� $JH PD\ VRPHZKDW DOWHU UHDFWLRQ WLPH� DFFRUGLQJ WR WKH VWUDLJKW UHODSVH WHVW�
EXW YDULHW\ FRQWUDVW DSSHDUV WR EH PRUH UHOHYDQW� 7KH UHVXOWV VKRZ WKDW FRJQLWLYH SURFHVVLQJ
VSHHG WHQGV WR JR GRZQ ZLWK DJH DQG WKDW UHDFWLRQ WLPHV PD\ EH VSHG XS E\ ERRVWLQJ FRORXU
FRQWUDVW�

7KHVH UHVXOWV KDYH VLJQLILFDQW LPSOLFDWLRQV IRU WKH GHVLJQ RI XVHU LQWHUIDFHV DV ZHOO DV WKH
DQDO\VLV RI KRZ YLVXDO FXHV DIIHFW UHDFWLRQ WLPH DQG DFFXUDF\� 'HVLJQHUV RI LQWHUIDFHV VKRXOG
FRQVLGHU WKH HIIHFWV RI FRORXU FRQWUDVW RQ UHVSRQVH WLPH� DJH DQG JHQGHU GLVSDULWLHV� DQG RWKHU
IDFWRUV� )XUWKHU UHVHDUFK RQ WKH UHODWLRQVKLS EHWZHHQ FRJQLWLYH FDSDFLW\� FRORXU FRQWUDVW� DQG
UHVSRQVH WLPH LV SRVVLEOH�

3UDFWLFDO ,PSOLFDWLRQ

7KH DSSOLFDWLRQV RI WKH GDWD DQDO\VLV PLJKW OHDG WR EHWWHU ZHEVLWHV DQG XVHU LQWHUIDFHV� )RU
LQVWDQFH� ZHE H[SHUWV PD\ XVH WKH LQIRUPDWLRQ RQ YDULHW\ GLVWLQFWLRQ DQG UHDFWLRQ WLPH WR
PDNH WKHLU ZHEVLWH VLPSOHU IRU XVHUV RI DOO DJHV DQG JHQGHUV� 7KH UHVXOWV VXJJHVW WKDW
LQGLYLGXDOV UHDFW PRUH TXLFNO\ ZKHQ WKHUH LV D VLJQLILFDQW FRORXU FRQWUDVW� $V D UHVXOW�
SODQQHUV PLJKW OHYHUDJH KLJK GLIIHUHQFH WR HQKDQFH FOLHQW H[SHULHQFH DQG IXUWKHU H[SDQG VLWH
XVDELOLW\�

$GGLWLRQDOO\� GHVLJQLQJ LQWHUIDFHV WKDW DUH PRUH DJH�DSSURSULDWH PD\ EHQHILW IURP WKH IDFW
WKDW \RXQJHU SDUWLFLSDQWV UHDFW PRUH TXLFNO\ WKDQ ROGHU RQHV� 'HVLJQHUV PD\ EXLOG LQWHUIDFHV
WKDW DUH HDVLHU WR XVH DQG GHPDQG OHVV FRJQLWLYH SURFHVVLQJ IRU HOGHUO\ SHRSOH ZKR PLJKW KDYH
D VORZHU FRJQLWLYH SURFHVVLQJ VSHHG�

7KH GDWD RQ JHQGHU GLVSDULWLHV LQ UHVSRQVH WLPH DQG DFFXUDF\ UDWH PD\ DOVR EH XVHIXO IRU
EXLOGLQJ LQWHUIDFHV WKDW DUH PRUH JHQGHU LQFOXVLYH� )RU H[DPSOH� GHVLJQHUV PLJKW XVH GLIIHUHQW
FRORXU SDOHWWHV DQG W\SHIDFH W\SHV WKDW DUH EHWWHU VXLWHG IRU PDOHV DQG ZRPHQ� UHVSHFWLYHO\�

2YHUDOO� WKLV GDWD DQDO\VLV
V ILQGLQJV FDQ DVVLVW ZHE GHVLJQHUV DQG LQWHUIDFH GHYHORSHUV LQ
GHYHORSLQJ XVHU LQWHUIDFHV WKDW DUH PRUH LQFOXVLYH DQG DSSURDFKDEOH IRU WKHLU LQWHQGHG
DXGLHQFH�

&RQFOXVLRQ

7KH GDWD DQDO\VLV FRPHV WR WKH FRQFOXVLRQ WKDW JHQGHU� DJH� DQG FRORXU FRQWUDVW FDQ KDYH DQ
LPSDFW RQ WDVN DFFXUDF\ DQG UHVSRQVH WLPH� 7KH UHVXOWV VKRZ WKDW ZKHQ WKH FRQWUDVW EHWZHHQ
FRORXUV LV HQKDQFHG� \RXQJHU LQGLYLGXDOV RIWHQ UHSO\ PRUH UDSLGO\ WKDQ ROGHU RQHV�
$GGLWLRQDOO\� WKHUH ZHUH YHU\ PRGHVW GLIIHUHQFHV LQ UHVSRQVH WLPHV DQG DFFXUDF\ EHWZHHQ
PHQ DQG ZRPHQ� ZLWK ZRPHQ GLVSOD\LQJ VOLJKWO\ VORZHU UHVSRQVH WLPHV EXW EHWWHU SUHFLVLRQ
UDWHV�



,Q JHQHUDO� WKHVH ILQGLQJV FDQ KDYH IDLU LPSOLFDWLRQV IRU GHVLJQLQJ XVHU LQWHUIDFHV� HVSHFLDOO\
IRU ROGHU LQGLYLGXDOV ZKR PD\ KDYH VORZHU PHQWDO SURFHVVLQJ VSHHGV� %\ UHGXFLQJ YLVXDO
FOXWWHU DQG HQKDQFLQJ FRORXU FRQWUDVW� LQWHUIDFHV PD\ EH PDGH PRUH DFFHVVLEOH DQG
XVHU�IULHQGO\ ZKLOH DOVR LPSURYLQJ UHVSRQVH VSHHGV DQG DFFXUDF\� )XUWKHUPRUH� WKH
GLIIHUHQFHV LQ UHVSRQVH WLPHV EHWZHHQ PHQ DQG ZRPHQ LQGLFDWH WKDW JHQGHU VKRXOG EH WDNHQ
LQWR FRQVLGHUDWLRQ�

)XWXUH ,PSOLFDWLRQV

([DPLQH WKH UHODWLRQVKLS EHWZHHQ FRORXU FRQWUDVW DQG UHVSRQVH WLPH LQ D UDQJH RI DFWLYLWLHV
DQG HQYLURQPHQWV� 7KLV PD\ HQWDLO LQYHVWLJDWLQJ KRZ RWKHU FRJQLWLYH IXQFWLRQV� VXFK DV
PHPRU\ RU DWWHQWLRQ� DUH DIIHFWHG E\ FRORXU FRQWUDVW�

&RQVLGHU WKH SRVVLEOH EHQHILWV RI WUDLQLQJ UHJLPHQV GHVLJQHG WR LQFUHDVH UHDFWLRQ VSHHGV�
7KHVH SURJUDPPHV FRXOG EH HVSHFLDOO\ XVHIXO WR SHRSOH ZKR KROG SRVLWLRQV WKDW QHHG UDSLG
DQVZHUV� VXFK SLORWV RU HPHUJHQF\ UHVSRQGHUV�

([DPLQH WKH LPSDFW RI YDULRXV IDFWRUV� VXFK DV UHVW� H[HUFLVH� RU QXWULWLRQ� RQ UHVSRQVH WLPH�
7KLV PD\ SURYLGH IXUWKHU LQIRUPDWLRQ DERXW KRZ WR HQKDQFH FRJQLWLYH IXQFWLRQ�

$QDO\VH KRZ GLIIHUHQW VWLPXOL DIIHFW \RXU UHDFWLRQ WLPH� ,W ZRXOG EH LQWHUHVWLQJ WR FRPSDUH
WKH HIIHFWV RI KHDUDEOH RU PDWHULDO HQKDQFHPHQWV ZLWK WKRVH RI YDULHW\ EDODQFLQJ RQ UHVSRQVH
WLPH� IRU LQVWDQFH�

([DPLQH WKH SRWHQWLDO LPSDFW RI LQGLYLGXDO FRQWUDVWV RQ UHVSRQVH WLPH� VXFK DV SHUVRQDOLW\
WUDLWV RU PHQWDO DELOLWLHV� $V D UHVXOW� FRPSUHKHQVLRQ RI WKH YDULDEOHV WKDW DIIHFW FRJQLWLYH
SURFHVVLQJ VSHHG PD\ EHFRPH PRUH FRPSOH[�


