év“hlishl,,g

\6‘

b A

I1RYHO 3K\VLRWKHUDSLH MHern fiwpe - 1RY sKivLRWK

5HVHDUFK $SUWLFOH 2SHQ $H

SHDFWLRQ DQG ORYHPHQW 7LPH LQ 'RZQ V\QGUI
9LVXDO )HHGEDFN &RQGLWLRQV

*DQHVZDUD 5DR GNDMPFPOD % XUDSIBEHGDSOKXYOMDI GDYLWUD 'KDPLMD
5HVHDUFKHU 'HSDUWPHQW RI 5SHKDELOLWDWLRQ 6FLHQFHV &ROOHJIH Rl $SSOLHG OHGLFDO 6FLHQFHV .LQJ
ODVWHUV LQ 3K\WVLFDO WKHUDS\ ODKDULVKL ODUNHQGHVKZDU ,QVWLWXWH RI 3K\VLRWKHUDS\ DQG 5HKDELOI

&RUUHVSRQGLQB\DRWBRUW XUDIJDGGD 5HVHDUFKHU 'HSDUWPHQW RI 5SHKDELOLWDWLRQ 6FLHQFHYV &ROOHJI
6DXGL $UDELD 7HO ( PDLO VEDGDUL#NVX HGX VD

5HF 'DVXJIXVW $FF GDBXIXVW 3XE GD®XHIXVW

&RS\ULJKW OHODP *5 HW DO 7KLV LV DQ RSHQ DFFHVV DUWLFOH GLVWULEXWHG XQGHU WKH WHUPV RI WKH
XVH GLVWULEXWLRQ DQG UHSURGXFWLRQ LQ DQ\ PHGLXP SURYLGHG WKH RULJLQDO DXWKRU DQG VRXUFH |

N

$EVWUDFW
%DFNJURXQG

7KH SXUSRVH RI WKLV VWXG\ ZzDV WR GHWHUPLQH WKH UHDFWLRQ W|LPH 57 DQG P
FKLOGUHQ XQGHU WZR GLIIHUHQW YLVXDO IHHGEDFN FRQGLWLRQV

OHWKRGV

$Q REVHUYDWLRQDO FURVV VHFWLRQDO VWXG\ ZDV FRQGXFWHG LQ|ZKLFK PLOG
ZHUH DOORFDWHG UDQGRPO\ LQWR WZR JURXSV 7KH IXOO YLVXDO IHHGEDFN JURXS
DJH RI “ \HDUV DQG WKH QR YLVXDO IHHGEDFN JURXS FRPSULVHG SDUWLFLSD
\HDUV $00 WKH SDUWLFLSDQWY UHSHDWHG WKH VDPH DFWLYLW\ WLPHV ZLWK W
LQGLYLGXDOV

5HVXOWwWYV

57 DQG 07 ZHUH DQDO\]HG ZKLOH SDUWLFLSDQWYV SHUIRUPHG WKH PRYHPHQW VHT
VKRZHG VLJQLILFDQW GLIIHUHQFHYV LQ WKHLU 07 EXW QR VLIJQLILFDQW GLIIHUHQFHYV
WKHUH ZzDV QR VWDWLVWLFDOO\ VLJQLILFDQW GLIIHUHQFH LQ HLWKHU[57 RU 07

&RQFOXVLRQ

'RZQ VIAQGURPH FKLOGUHQ H[KLELWHG ORQJHU PRYHPHQW DQG 57V WKDQ QRUPDO F
.QRZOHGJH RI WKHLU SHUIRUPDQFH DW UHJXODU LQWHUYDOV DQG HQFRXUDJHPHQ
VIQGURPH FKLOGUHQ ZHUH OHVV DIIHFWHG E\ WKH HOLPLQDWLRQ RI YLVXDO IHHGEL
57V

L J

.H\ZRUGRZQ VI\QGURPH S5HDFWLRQ WLPH FERYDFMHY@W L LWHEHE\ VORZ PRYHPHQWYV DQG
7KHVH LQFOXGH D YDULDEOH DQG GHOD\HG
JOWURGXFWLRQ GHILFLWYV LQ WDVNV LQYROYLQJ EDODQFH
ELODWHUDO FRRUGLQDWLRQ DQG EHLQJ
'RZQ VMQGURPH '6 DOVR NQRZQ DV MQWHARPLIDWLRQY KBHOHWILHYHDOHG WKDW V
GLVRUGHU FDXVHG E\ WKH SUHVHQFH RIQDSHR RWH SO WK Rsl By XKL WBK FRBRWRRU SH L
FKURPRVRPH >@ $ VXUYH\ RI '6 LQ +\WaNIUDDG\D Gv EQ GV INDRF EHMV IDFOS DIWYHG FRPSDUHC
DQ LOQFLGHQFH RI SHU RU LQ 0@ MYRHU EG W WHKOYYRS FAH QW MK He 'H@ KLKH VDPH E
UHJLRQ WKH IUHTXHQF\ RI '6 ZDV YD @ DEHOR W \HMO DFARWRYQSURJUHVYV ZLWK VC
FDVHV RXW RI '6 IURP "HOKL ZLWKFRH&DWM¢WR%HU®UE@W&WMHMLRQQWURov >
LQ DQG ZLWK PRVDLFLVP W LV HVWLPDWHG WKDW PRU HIKLELW

WKDQ EDELHV DUH ERUQ ZLWK '6 HYHQJ"?L\WD%XPQV WK

RQH RI WKH PRVW FRPPRQ ELUWK GHIHEW QY VW D *WIYGD@%DS\A?HW-FZEP_%NVKHUD
DSSUR[LPDWHO\ ELUWKV DQQXDOO\ @llr\\/x‘% B KRS Q)%W/WB#’S\A%ERE(E'UP\HQW *

SUHYDOHQFH Rl SHU OLYH ELUWKYR QRW"SHUIRUP DV ZHOO DV ZKHQ WKH
WKHP > @ 6RPH H[SHULPHQWDO VWXGLHV |

'6 KDV VHULRXV LPSOLFDWLRQV IRU WHH PRI NIRFFRHWIYVLR® RW FOHDURRGJI QHZ F
ELRPHFKDQLFDO V\VWHPV ZKLFK FDXVHWXHM KOG MO0 Y HY R D HUHY VAR WX MARPRIQV 3L
SHFXOLDULWLHV VXFK DV EHLQJ fFOXPV\gQ& L L ®WVDONY £ QW 0 BRI bHIPH Q3 [ BIURKI O il H v

- 1RY 3K\ WVLRWKHU OROXPH k .VVXH K
,661 -13 DQ RSHQ DFFHVV MRXUQDO
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UHVSHFWLYHO\ 1R VLJQLILFDQW GLIIHUHQFH ZDV REVHUYHG DW S 7TKHUH
ZDV DOVR QR VLIJQLILFDQW GLIIHUHQFH LQ 57 EHWZHHQ WKH JURXSV

ORYHPHQW WLPH 07

7KH PHDQ 07 IRU WKH ILUVW DQG WKWULDOV LQ WKH )9) JURXS ZDV
s DQG S PV UHVSHFWLYHO\ ,Q WKH 19) JURXS LW
ZDV S DQG s IRU WKH VW DQG WK
WULDOV UHVSHFWLYHO\ :LWKLQ WKH JURXSV D VLJQLILFDQW LPSURYHPHQW LQ
07 ZzDV REVHUYHG EXW WKHUH ZDV QR VLJQLILFDQW GLIIHUHQFH EHWZHHQ WKH
JURXSV DW S '6 FKLOGUHQ ZHUH OHVV DIIHFWHG E\ WKH HOLPLQDWLRQ RI
YLVXDO IHHGEDFN 7KH UHVXOWV RI WKLV VWXG\ VKRZHG WKDW UHDFWLRQ DQG
PRYHPHQW WLPHV ZHUH SURORQJHG LQ '6 FKLOGUHQ UHJDUGOHVV Rl YLVXDO
FRQGLWLRQ +RZHYHU 07 FDQ EH LPSURYHG JLYHQ NQRZOHGJH RI UHVXOWYV

9DULDEOHYV JLUVW uLBowoLDO| Vo YDDSHYDQXH
“« g 6

)XOO YLVXDO IHHGEDFN *
)9)

1R YLVXDO IHHGEDFN
19)

W YDOXH
3 YDOXH 37

1R VLIJQLILFDQW GLIITHUHQFHV LQ WKH UHDFWLRQ WLPH
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FKLOGUHQ ZLWK '6 )XWXUH UHVHDUFK LV QHHGHG WR XQGHUVWDQG PXOWL MRLQW
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