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+RZ WR %YHFRPH D OHQWDOLVW 5HDGLQJ "
&RPSHWLWRUYfV 3XSLO &DQ %H $FKLHYHG
SHTXLUHYV ,QVWUXFWLRQ

ODUQL[ 1DEHURVHI 6WRODDQJ (LQKIXQOHYLD &DUWHU

IHXURSK\VLFV 3KLOLSSV 8QLYHUVIBWKREDUEXBY\FKRERDNFDO 6FLHQFHYV 8QLYHUVLW\ RI OBOERX@QH 3D
6FLHQFHYV /DERUDWRU\ +DUYDUG 8QLYHUVLW\ &DPEULGJH GRJIVQDMKDNWHBWNFKBQRWHEQ EW DWH\G RRQ BRHWY HRU
IHWKHUOBGQQWHU IRU ,QWHUGLVFLSOLQDU\ 56HVHDUFK =L) %LHOHIHOG *HUPDQ\

$EVWUDFW

3XSLO GLODWLRQ LV LPSOLFDWHG DV D PDUNHU RI GHFLVLRQ PDNLQJ DV ZHOO D
WHVWHG ZKHWKHU LQGLYLGXDOV FDQ H[SORLW DQRWKHUYfV SXSLO WR WKHLU DG
ZKLOH WKH\ ZHUH SOD\LQJ D PRGLILHG YHUVLRQ RI WKH URFN SDSHU VHLVVRUYV
DV VWLPXOL WR D VHFRQG VHW RI SDUWLFLSDQWY 7KHVH SOD\HUV PBOD\HG
RSSRQHQWY LQ D YDULHW\ RI FRQGLWLRQV :KHQ SOD\HUV MXVW REVHUYHG WK
WKHLU SUREDELOLW\ RI ZLQQLQJ ZzDV DW FKDQFH :KHQ LQIRUPHG WKDW WKH WL
WKH RSSRQHQWVY FKRLFH KRZHYHU SOD\HUV UDLVHG WKHLU ZLQQLQJ SURED
ZDWFKLQJ WKH UHFRQVWUXFWHG DUHD RI WKH SXSLO DJDLQVW D JUDY EDFNJU
VKRZLQJ WKDW SOD\HUV LQGHHG H[SORLWHG WKH SXSLO UDWKHU WKOQ RWKHI
FRUUHFW DERXW WKH RSSRQHQWVYT GHFLVLRQ RQO\ LQ RI WULDOV HKDQFH

YDOLGLW\ WR ZRXOG DOORZ VSRQWDQHRXV OHDUQLQJ ,QGHHG ZKHQ SOD\H
ZDV LQIRUPDWLYH DERXW WKH RSSRQHQWTY UHVSRQVH LQ DOO WULDOV| SOD\HU
DQG KDOI UHDFKHG VLJQLILFDQFH DW DQ LQGLYLGXDO OHYHO 7RJHWKHU Wt
XVH WKH SXSLO WR GHWHFW FRIJQLWLYH GHFLVLRQV LQ DQRWKHU LQGLYLGXDO |
RI WKH SXSLOfV XWLOLW\ QRU KDYH WKH\ OHDUQW WR XVH LW GHVSLWH|D OLIHW

&LWDWIDDREHU 0 6WROO - (LQKIXVHU : &DUWHU 2 +RZ WR %HFRPH D OHQWDOLVW 5HDGLQJ|'HFLVLRQV
ZLWKRXW 7UDLQLQJ EXW 5HTXLUHV ,QVWUXFWLRQ 3/R6 21( H GRL MRXUQDO SRQH

(GLWRULVWLQD %HFFKLR 8QLYHUVLW\ RI 7XULQ DQG WKH ,WDOLDQ ,QVWLWXWH RI 7THFKQRORJ ,WDO\
SHFHLY#S®LO $FFHSWNKG\ 3XEOLVEXIXVW

&RS\ULJKW 1DEHU HW DO 7KLV LV DQ RSHQ DFFHVV DUWLFOH GLVWULEXWHG XQGHU WKH WHUPV RI WKH .
XQUHVWULFWHG XVH GLVWULEXWLRQ DQG UHSURGXFWLRQ LQ DQ\ PHGLXP SURYLGHG WKH RULJLQDO DX’

YXQGLQ@XLV ZRUN ZDV VXSSRUWHG E\ WKH *HUPDQ 5HVHDUFK )RXQGDWLRQ ')* WKURXJK 5HVHDUFK 7UDLQ
:( 1HWKHUODQGV 2UJDQLVDWLRQ IRU 6FLHQWLILF 5HVHDUFK 01 DQG E\ DQ $XVWUDOLDQ 1QWLRQDO +}
2& 7KH IXQGHUV KDG QR UROH LQ VWXG\ GHVLJQ GDWD FROOHFWLRQ DQG DQDO\VLYVY GHFLVIJRQ WR SXE

&RPSHWLQJ LOMKHUBINWRKRUV KDYH GHFODUHG WKDW QR FRPSHWLQJ LQWHUHVWYV H[LVW
( PDLO PDUQL[QDEHU#JPDLO FRP

,QWURGXFWLRQ DXWRQRPLF V\WVWHP WKDW LV UHVSRQVLE
VXEFRQVFLRXV PRQLWRULQJ RI@RWHKHIWWHI SX!

7KH QRWLRQ RI *PLQG UHDGLQJ KDV ORQUWHEHHQPD\WXHWHKHALW®DQ D VSHFLILF UROH G

SRSXODU FXOWXUH EXW ZLWK WKH GHYHGRSFHEWLQJ ®H X FERLIDLGYO L R QYD Q@ BRIV VXF
PHWKRGV IRU 3GHFRGLQJ  ZKDW D SHUVBWWLUWD WV WWH Y @D FRYUM WK VQWGELIHY WKXV LPSO\ WK
HJ @ PLQG UHDGLQJ KDV EHJXQ \WR SRRWHQWQW®R WKXUFH RI LQIRUPDWLRQ G
VEFLHQWLILF PDLQVWUHDP 7KH VXFFHVV RO WK D FWLHRWYKR @OWKDWDWONVRLQ DQ HPRWLRQ
UHQHZHG LQWHUHVW LQ WKH TXHVWLRQ UMR DZIQDW XJWERIQ VIEWWKHIWDFREVHUYHUV FI
VLJQDOV PD\ SURYLGH FOXHVY LQWR RQHTG\QDPYBW HQVRWXHUW D RW HFRIH®@DO FLUFXP\
HVWDEOLVKHG WKDW IDFLDO H[SUHVVLRQ3XILMG GIIJBEWERQHAEWLRQREQRQWR DFFRPSDQ\
UHYHDO VRPH LQIRUPDWLRQ DERXW DQ LEHKIDWLLARUD/O P\ G FPRVDIMRIND G WRIEFBA M IDW R X POX G
RU LOQWHQABVLR@H>TXHVWLRQ WKDW UHPDL®\@R DHH UKRZHFRIWAN LLQYYJ P HP RU\@O RIDVGWH QW L R G
ZKHWKHU SXSLO GLODWLRQ FDQ DOVR £H ®VHI®PWELE@D LA RWILDW@HIKEJK OHYHO YLV
LQVLIJKWY LQWR DQRWKHUYV PLQG SURFHVVIEJID:QG PDNLQJ D FRQVFLRAV ,&@HFLVL
W KDV EHHQ VKRZQ WKDW REVHUYHUV KDNQ®ONVR PEMHEAUGMRIRIQV EXBMWHG UHFHQWO\

VLIH WR WKRVH @IVRWKHUWLOJ WKDW KXPDRHWURBYFDQ FDSWXUH VPDOO FKDQJHV LQ S»
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OLQG 5HDGLQJ '"HFLVLRQV IURP D &RPSH

ODWHULDOV DQG OHWKRGV

ROCk (WKLFV 6WDWHPHQW
7KH H[SHULPHQWY ZHUH DSSURYHG E\ WKH HYV

blunts 8QLYHUVLW\ RI OHOERXUQH DQG 3KLOLSSV 8¢
Scissors GHSDUWPHQW RI SV\FKRORJ\ DQG FRQIRUPH
SULQFLSOHV Rl WKH '"HFODUDWLRQ RI +HOVLQN

3DUWLFLSDQWV

,Q WRWDO YROXQWHHUV DJH SDUWLF

7KUHH RI WKHP VHUYHG DV RSSRQHQWV LQ \

Paper ZHUH XVHG WR JHQHUDWH WKH VWLPXOL X

Wraps H[SHULPHQWYV 7TKHVH RSSRQHQWYV ZHUH UHI

Rock 3KLOLSSV 8QLYHUVLW\ ODUEXUJ ZKHUH WKH Il

A DQG WKH VWLPXOL ZHUH JHQHUDWHG 7KH UH
Scissors UROH RI SOD\HUYV ZHUH UHFUXLWHG DQG W
$XVWUDOLD 7KH SOD\HUV HDFK SDUWLFLSD)\

cuts
Paperg WKH H[SHULPHQWDO FRQGLWLRQV DV LQGLFI
SDUWLFLSDQWV ZHUH QDwYH WR WKH SXUSR\

JDYH ZULWWHQ LQIRUPHG FRQVHQW EHIRUH
)LIXUHEEKHPDWLE LOOXVWUDWLRE RI WK AR RBSUb EGWI Y spuw FLsowir Lo 0
JDPH ,Q D JDPH RI URFN SDSHU VFLVVRU ﬁbW\MH\szﬁé(RLFHV
RI WKH WZR FRPSHWLWRUV GHWHUPLQH WKH RXWFR

GRL MRXUQDO SRQH J 3URFHGXUH

5RFN SDSHU VFLVVRKN WZ@HSOD\HU JDPI
FRIQLWLYH HYHQWV VXFK DV DQ DEOW Wki&HRH ML s kWIRUZDUG UXOH VWUXFWXUH
WLPLQJ RI GHRVHRIQW ZH H[DPLQH ZKHWHKHHUKWHRKRE zZLWK QR WUDLQLQJ 7KH RXWFF
REVHUYHUV FDQ DQG GR HIWUDFW VHERDY pHRIDYPEMYRYPPEREMEY WKH UHODWLY
DOQRWKHU LQGLYLGXDOTV FRJQLWLYH GHEbVOR@AVVHIRNRWKHVHLYXEWMOHIDLQVW SDSFH

FKDQJHV LQ SXSLO GLDPHWHU JLIXUH ., ERWK FRPSHWLWRUV FKRVH WKF
7R WHVW WKLV ZH PRGLILHG WKH SRSXQMDRHFAXDLY GKRR® JDPH 5RFN
3DSHU 6FLVVRUV 536 VHH )LIJXUH ,Q WKH ROWIPRDAWREQVRQIRFWLRQ 2S@RQHQWYV

WKH JDPH SDUWLFLSDQWY DUH UHTXLUHGUWR SIONWH WEH LAR GHWUXERGNG VWLPXOL E\ |
VLPXOWDQHRXVO\ 2QH IHDWXUH RI WKH \8X5 GO VELR@MNI R@VVRIRQSIDUWKPMED@WW RSSR
SRVVLEOH WR JDLQ DQ DGYDQWDJH E\ WDNDPHEDWW URFINL$DRBGIV VEMMYRUV 7KH RSS
DFFRXQW EHFDXVH SHRSOH KDYH GLIILEXOWR V¥ @PHURPRBXQVHUDLQRGRARRP ZLWK ORZ DP
UHVSRQVH VHTXHQFH® LIQ GHRM WKH >FRQWRIPW \R | BLREN SDSHU VFLVVRUV ZHUH UHD
> @ 7R HQVXUH WKDW WKH SULRU KLWMPRUFKRYRAFHQWRQYXHYWIHW DQG SUHVHQWHG
LQIRUPDWLYH LQ WKH FRQWH[W RI WKLV NEHNPUOWW F BRIRYYPECEHHEBLYWHQLQJ YRO
VHTXHQFH RI JDPHV SOD\HG E\ 3:RSSRBHHMRIWHG yppH\DXGLR WUDFEN RI URFN ¢
HDFK DQG SOD\HG WKHP EDFN WR D QI-VPQ/(THW’ |5|U§HH\Z|'UWKLQVDLQWHUYDOV EHWZHHCG
UDQGRP RUGHU &ULWLFDOO\ WKH UHV 'FQB'Y}HD)&N"\/@KM"PSL}@'BH %WEHWKHLU FKRLFH E

RSSRQHQW UHPDLQHG FRQFHDOHG GXULSJP \ﬁkﬂ WP Bf‘fﬂ}’ ¥V|3<\'ﬂ UH VSHFWLYH DXGLR

UHYHDOHG LPPHGLDWHO\ DIWHU WKH SO %PS(EBWL W'?-IlGH\RIFKh(-ILJLPP % vV DIWH
HUfVvV U QGRP FKRLF

PSXW
FKRLFH RI 5RFN 3DSHU RU 6FLVVRUV )—él f éEDr@% ERXW WKH UHVXOWL
WHPSRUDO VHTXHQFH RI WKH JDPH ZDV HB‘%L B % KHY G PRQHWDU\ UH;
PRGLILFDWLRQ DOORZHG XV WR PDLQWDL&M RN L HOWR HEWYK R WKH WkH VEU
JDPH FRQFHDOHG PXWXDO GHFLVLRQ L'?RﬁBPﬁJ"IWLWL"bJJQiD"#K JDPH YLGHR RI W
HQYLURQPHQW ~ ZKLOH UDQGRPLILQJ WKt yBYGHE, pRiypPPklRssHU *5$6 . 0 FDPHUL
SUHVHQWDWLRQ WR HQVXUH WKDW WKH SYLRU VIR KX HQFR PR o&H Fh ¥ L RRDOBRY Dw ]
XQLQIRUPDWLYH UHVROXWLRQ DQG VWRUHG WRJHWKHU ZLWK W
8VLQJ WKLV PRGLILHG YHUVLRQ RI 536 KWhRYHHZE GCHRRADAWWRWVIHIRWFRUGHG PRYLHV R
WKH ILUVW WLPH WKDW SHRSOH FDQ XV Hq WKW KW V@ WH & iDW HAW. FRA R VWIDWIHULDO IR
GHFLVLRQV LQ DQRWKHU LQGLYLGXDO EX¥MWR WKHDWI|\PRNXWWKHRIS OWHK HKKDAYlHP W RRI PD[LPDO !
ILUVW EH PDGH H[SOLFLWO\ DZDUH RI MXGHIVEUDVRIEPDWIMRUPBRAXWQDQ RSSRQHQW
SURYLGHG E\ SXSLO GLODWLRQ DQDO\]HG WKH RSSRQHQWTV UHVSRQVHV DQG
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OLQG 5HDGLQJ '"HFLVLRQV IURP D &RPSH

Marburg Melbourne
Opponents vs. Computer Players vs. Opponents
L n=10| same n=10] s n=10
Naive eye 3 Informed eye >
all 75 trials 1 block of 75 trials | Players |1 block of 75 trials | Players
No video
60% validity n=10 5
Video recordings .
9 Reconstructed pupil
1 block of 75 modified trials layars 1 block of 75 trials
selected 30 trials . n=10
Naive eye
; % validi
25 trials per opponent 1009 validity § ; iscies sfa0 tials sach

JLJIXUH3DUWLFLSDQW EUKDNGBRESRQHQWY HDFK SOD\HG PRGLILHG 536 JDPHV DJDLQ
JDPHV YLGHR RI WKH RSSRQHQWVY H\HV ZzDV UHFRUGHG DORQJ ZLWK WKH DXGLR SURGXI
YDOLGLW\" DOO Rl WKHVH JDPHV ZHUH XVHG )RU WKH YDOLGLW\ FRQGLWLRQ

LQGHHG IROORZHG WKH FKRLFH RI WKH RSSRQHQW ZHUH VHOHFWHG ZLWK JDPHV IRU F
ZHUH WKHQ UDQGRPO\ SUHVHQWHG DV LQ WKH RULJLQDO QDwYH H\H FRQGLWLRQ 7
VXEVHTXHQWO\ LQ WKH LQIRUPHG H\H FRQGLWLRQ WR DOORZ D ZLWKLQ VXEMHFW FRP

UHFRQVWUXFWHG SXSLO FRQGLWLRQ +DOI RI HDFK JURXS SDUWLFLSDWHG LQ DGGL\
SOD\HUV SDUWLFLSDWHG LQ WKH YDOLGLW\ FRQGLWLRQ

GRL MRXUQDO SRQH J

SXSLO GLODWLRQ ZSSRQHQWT[V FKRLFH\I Z i1 \I.f‘llllh’“ h?c‘llnrlnh:ﬁlllﬁ\

HYHQO\ RYHU WKH LQWHUYDOV ZLWK . < 1st :10<2nd i0<3rd

ILUVW VHFRQG DQG WKLUG RSWLRQ Uk __ :
WKDW WKH RSSRQHQWVYT SXSLO VL]H YD N
WKHLU JDPHV GHVSLWH PLQLPDO YDULDEY .5}
RSSRQHQWYV YLHZHG D EODQN VFUHHQ &

JDPHV 2Q DYHUDJH WKH SXSLO PHDVX & OW\,

JDPHV DQG WKH GLIITHUHQFH EHWZHHQ F’g_ v

MmNl S

HDFK JDPH DPRXQWHG WR PP RQ DY ¢ o N y :
JDPHV PP .Q RXW RI JDPHV PD[LIS =5} 5 ;
IROORZHG WKH VHOHFWHG ZRUG )LIXUZ : i ; . : .
PD[LPXP GLODWLRQ ZDV D VLJQLILFDQW 1 1st choice #i2nd choice E= 3rd choice
FKRLFH ZLWK D YDOLGLW\ RI J 0o 2 6 10 14
FKDQFH OHYHO RI + LQGLFDWHGIRUW Time [s]

ZKLFK LV FRPSDWLEOH ZLWK HDUOLhu vuwuyu REwvovLyRUo LY U 1ufRn
FKRLFH VFHQDULR > @ JLIXUH3XSLO UHVSRQVHV WR FRJQOWR®H GHFI

&RQGLWLRQV 3O0D\HUVHiIDPBWH JWRSERIVLIH GLDPHWHU QRUPDOL]JHG WR ]V
REVHUYHUV SOD\HUV GLVWLQFW IURB MKIHRBSBREAWW vWORGBUG HUURU VKDG
URFN SDSHU VFLVVRUV DJDLQVW WKH WR$HRRQ HOQIWR WEHICHAW IRE WIKH ILUVW VHFRQG F
RSSRQHQWT{V JDPHV XQGHU D QXPEHU RI §RQICG WG RRYWBRO\KUDONPWKRUWO\ DIWHU W]
D URRP ZLWK ORZ DPELHQW OLJKW OHYNA®HFW HG @RUWD GBH KRH GDERXWLFDO OLQHV
FP IURP WKH VFUHHQ ZLWK WKHLU KHD@RYWD E LMRIXJHBoERPHFKL Qi UHV W

9LGHRY ELW JUD\VFDOH [ SL[HOV# +] RQ D [
SL[HO [ FP ZLGH 7)7 VFUHHQ ZHUH S%%%WQW?HTJWQL\"QB/WFWHG WR UHSRUW WKH
VXEWHQGLQJ D YLVXDO DQJOH RI DERX K

FRYHULQJ DERXW  f WR PLPLF UHDO OLkIQII-lIJ Ff¥ gﬁ%ﬁ#ﬁ%ﬂ%ﬁ%%&" Q) WHVSRQVH DW W
|

DERXW F@ >»Q DOO FRQGLWLRQV HDFK J Ry Ol PTWHU WKH ODVW RSW

VDPH DXGLR WUDFN URFN sDsHU VFEOURLOWHE \UDWERpWRIGGRBDI\HUVT FKRLEH KD
ZLWK V LQWHUYDOV WKDW KDG EHHQ SSRRPHEWWEVWRH UFWLRR@sARW MWKRZQ RQ WKH
RSSRQHQW GXULQJ WKH FRUUHVSRQGLQJDBRXYW WKH UHVXOWLQJ RXWFRPH ZLQ OR®
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OLQG 5HDGLQJ '"HFLVLRQV IURP D &RPSH

SURYLGHG FRUUHFW IHHGEDFN DIWHU HDFK

80 o e % VHUYHG DV FRQWURO WR WHVW WKDW LQGF
—_ DYDLODEOH IURP WKH DXGLR VHTXHQFH RU D
S o o WKH RSSRQHQWYV FKRLEHYV
5 60 [y | HE ] t 1DWYH H\H YDOLGER®GLWLRQ 7KLV FRQ(
2 o ® g DLPHG WR GHWHUPLQH ZKHWKHU REVHUYHUV
] - M ° XVH WKH VLJQDO E\ XVLQJ WKH PRVW RSWL
% 40 ¢ s ¢ 1 VHUYHG DV D FRQWURO WR VKRZ WKDW WKH!
O :Fl """ e T T Chance SHUFHSWXDO OLPLWDWLRQ WKDW SUHYHQWH

2 SXSLO LQ WKH QDwYH H\H YDOLGLW\ FRQC

20 Maive Intommet heecon.  No Naive IRXU DIRUHPHQWLRQHG FRQGLWLRQV ZKLFK
eye eye pupil eye eye UHFRUGHG IURP WKH RSSRQHQWV L H LUUI

60% valid 100% valid WKH SXSLO FRUUHFWO\ VLJQDOHG WKH RS

RSSRQHQW KHUH JDPHV ZHUH VHOHFWH

JLIXUH *URXS SHUIRUPDQFH DV WBM¥WHG E\ ILUVW LGHQWLI\LQJ WKH 3YD
FRQGLWLRRQWFHQWDJH RI JDPHV ZRQ RQ DY 'EQ"SQPE@USL%Q@LODWLRQ IROORZHG WKH VI
L TOCIYLERDD SODINUY, FLUFONY )Ry Wity DOLBRIY EREHIGRAY G win tuvy
DOZD\V VHOHFWHG WKH LQWHUYDO VLJQDBSﬁ_léURléH&/P&% %(éL%U%!?fE{JﬁW FRUUHVSRQGHE

IDPHV QG RU WKLUG LQWHUYDO QVWUXFWLR
GRL MRXUQDO SRQH ; RULJLQDO QDwYH H\H FRQGLWLRQ 7KLV FRQ

SURYLGH RSWLPDO IHHGEDFN WR WHVW ZKHYV

DVVRFLDWHG PRQHWDU\ UHZDUG zDV SURYLEMYS OBBROWYB WY S OR}F W ikKH SXSLO VLJIQ
RSSRQHQWV FKRLFHV ZHUH UHFRUGHG GXFHRPWKR PLE&AR BRERuUG MWYLDOV ZHUH DYI
SKDVH WKH IHHGEDFN SURYLGHG WR SOD4HBNDMHG pIRRMW M- § HM WwR VHSDUDWH EORY
UHVSHFW WR WKH RULJLQDO RSSRQHQWfV UOFPH$YHQGHQWO\ ZLWKLQ HDFK EORFN
,Q DOO FRQGLWLRQV WKH JDPHV ZHUH SUHVHQWHG LQ UDQGRP RUGHU
VXFK WKDW QR LQIRUPDWLRQ ZDV SURYLGHG DEW IV R BOHWILNRXY SDWWHUQ
RI FKRLFHV DQG SOD\HUV ZHUH FRUUHFW@Y 4QbRWP 4G DRRXWOWKLY JDRWFK FRQGLWLR
SULRU WR WKH H[SHULPHQW 7KH YLVXDQ @I BYRDWKRDQBYDLODEPH WRWYRHVLGHG W \
SOD\HU GHSHQGHG RQ FRQGLWLRQ SHUIRUPDQFH EHWZHHIDWYRUEROIDOLRQ DQG
t 1DWYH HRRQGLWLRQ 7R DVVHVV Z2RHRKRHHEREELHVW RQ VDPH VHW RI SOD\HUV ZC
SDUWLFLSDQWY KDG DQ\ H[SOLFLW RU DDPS®DEFUWGN QRZRONEGH ® EWXWHWWH RWKHU FR
XWLOLW\ Rl WKH SXSLO SOD\HUV ZHUH FWRK®E QWL RB M X 6 D ULIGIHRY\ RIUW K B P& UMW L Q FW
RSSRQHQWVY OHIW H\H DQG ZHUH LQVWRIX F3WDHIGV IV IPSIDO W R U PBRRGRIRY E\ XQSDLUHG
DQ\ EHKDYLRUDO VLJQV WKDW FRXOGXd$iYHPHG WKH VRB SRRHQW IEU WKH FRPSDULV
GHFLVLRQ FRQGLWLRQ DUH OHVV SRZHUIXO DQG WKXV F
t ' QIRUPHGFRGHGLWLRQ 7R GHWHUPLQH AWK R §AF-R\SRWKHVHY FRQVLGHUHG
GLODWLRQ FRXOG LQ SULQFLSOH EH WH\%HW\W iRHQVK[hd’VKBEW\HLJéﬁoov SHUIRUPH

DGYDQWDJH SOD\HUV ZHUH VKRZQ WKH IX00 % LUUHVSHEWLYH RI
RSSRQHQWVYT OHIW H\H DQG ZHUH LQIR Q8 H

GLODWLRQ VKRXOG IROORZ WKH SUHVHEWJEP Vﬁ(|¥vm é\é/ SFQW:‘%\}HgR ZH FRPS
E\ WKH UHFRUGHG RSSROHQW HARGF Bt VYR VR W ROV C R HDEK W
: 5HFRQVWUXFRRI®& SWERQ 7KH YLGHRFARPRUM E65HPQY RI D %LQRPLDO WHVW $ %LQ
E\ D EODFN GLVN RQ D JUD\ EDFNJURXQ&WAPR’\SLVVWBWNV@WHN§?§‘L§URYLGHV WKH SU
VL]H DW HDFK SRLQW LQ WLPH ORYLH VRWOOYRXKVEHRHBLWRRDHVZ@y D FHUWDLQ DPRX!
RWKHUZLVH LGHQWLFDO WR WKH LQIRUPHEG WRH EFRBIGIHFWHES EW WHRGQFHE )RU WKH Sl
DV DQ LPSRUWDQW FRQWURO WR UXOHFROWQFHQ\ WRB W BIQEHX WLRKGR I DR @HDUQLQJ FD
SXSLO IDFWRUV VXFK DV EOLQNV RU LPBIURY HP RBHRHRWAD QIFG! WISHYDOXH LV~ WKH!
SOD\HUVY SHUIRUPDQFH N LTERTRTE
t 1R YLGHRQGLWLRQ 30D\HUV ZHUH E?ovh“'é‘m(«_v)»(i wHe GH&FH WHVWYV  KDYH  WF
VDPH DXGLR WUDFN RI WKH 536 JDPHV ZKLQRyUBHBZLQY RIFAC PRQOGLWLRO ZH UHIHU
JUH\ VFUHHQ LQ DOO RWKHU UHVSHFW\(/LV}j LH_E,p[yc;F SLh%Fd—\GL&U\NK;iDg YDOXH LV EHOR

WKH VDPH &RQVLVWHQW ZLWK WKH LBJQQCQLLW l?lYHH\(NKHG DOSKD OHYHO F
SOD\HUV ZHUH DVNHG WR LQGLFDWH WKHLU VH HFWLRQ LPPHGLDWH

DIWHU WKH SUHVHQWDWLRQ RI WKH DXGLR WUDFN DQG WKH\ ZHUH
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OLQG 5HDGLQJ '"HFLVLRQV IURP D &RPSH

5HVXOWYV ORUH SOD\HUV OHDUQ WR H[SORLW WKH ¢
LQVWUXFWLRQ LI LWV YDOLGLW\ LV LQFUHD’

30D\HUV FDQ UHDGLO\ H[SORLW RSSRRHDHVWK 5 X\&IPQ QUL RQPO[LPXP GLODWLRQ ZK
EXW PRVW UHTXLUH LQVWUXFWLRQ LQVWUXFWHG WR ORRN IRU ZDV LQIRUPDWLY
$YHUDJH SHUIRUPHD@FSOD\HUV FRPKHVWHGLQ WKH PDMRULW\ RI JDPHV VXFK \
DJDLQVW WKH RULJLQDO XQHGLWHG PRY ISHIW IRIFWK 19 RV B@POMIM UBPRYWHG LQ GHEULI
LQFOXGLQJ WKH RULJLQDO URFN SDSHUERQELWLRQW HXW WKWUKRR WEEHG XVLQJ SXS
WKH FRUUHVSRQGLQJ YLGHR RI WKHLU OMWWRWMHIGRYLRHWVZHKQAQPBRNLQJI IRU FRQVWUL
LQVWUXFWLRQ ZDV JLYHQ UHJDUGLQJ WKHISKELRIBE Wy RIYE B bRQ wPRE RWKHU IDFLI
WKHLU DYHUDJH SHUIRUPDQFH zDV LQGLYRLONX L VRBEEHARFUWB LMY DQRG KHDG PRYH
JLIXUH GDWN EOXH 'KHQ WKH VD TXHVWLRQ DV WR ZKHWKHU WKH ODFN
SOD\HUV UHSHDWHG WKH H[SHULPHQW ZLWEéHW‘OVLZFP \HRF&Qﬁ’ﬁ'Tl?iU%k'HR' WKH U

PD[LPXP SXSLO GLODWLRQ LQIRUPHG SX Q/\%LbQE QrQudBDEEY 7R WHVW ZKH\

LPSURYHG WR VLJQLILFDQW O\ )EHXWWHH U w g m&%{ i@g} SYXHSULOVSZS%?_'%':'F;)\;VVHOG\ OHJDDL,JD
w S DPQG SHUIRUPDQFH LQ U ‘Q’/ HUYDO IRU ZKLFK PD[LPXP S.

FRQGLWLRQ W

UUHFW FKR YDOLGLW\ $ IUHV
$ JURXS RI QHZ SOD\HUV DOVR SHUI§(5J[?HH%\ngBPI-Pé DEBB'&RPL]HG EORFNV RI WKl
FKDQFH ZKHQ WKH\ ZHUH SUHVHQWH&% }ﬁ_ﬁJYLd-H/VSﬁ WW \N YDOLGLW\ QDwY

SUHFRQVWUXFWHG SXSLO' UHSUHVHQWHG Eh B8R LSS Ak O £ SVOLUL BB bQB 0wy i Hun P
EODFN GLVN RQ JUD\ D EDFNJURXQG QRMLHoBHo ILYBYTGLW\ QDWYH H\H FRQGLWLR(
PDJHQWD S [ 7KLV FRQGLWLRQy FfRUPHG DERYH FKDQFH RQ DYHUDJH )L
VHUYHG WR WHVW ZKHWKHU SDUWLFLSDRWV Z”UH QRWqlE@RAMMHE v RS RIEG WK HR Q
SRWHQWLDOO\ XVHIXO VLIQDOV RWKHU WKDQ WKH SXSLO 2§VpB R ¥ &K DO OHYHO
SHUIRUPHG DV ZHOO DV LQ WKH *LQVWUKBWHBLEXHOY FTRRYGUWERQWAR WKW IRUPHG DE
DEVHQFH RI DOO RWKHU FXHV WKLV VXJJIHYMDUWHKD B VW So®bRLE. Y D W KQNDWRR ZV WK D W
DV LQIRUPDWLYH DV LQ FRPELQDWLRQ ZLW¥K WWK HE VIHRLDHD R1Q BRIUPDWVRAOX FWLRQ SHRS!
7R HQVXUH WKDW QRQH RI WKH SOD\HUWSR®W® GHRAROW ORDS@VWRERWH LQIRUPDWLR
VHTXHQWLDO RUGHU Rl WKH RSSRQHQW TV FERY.FGXDQOPVDEXSERQGRYHWRWMOHM DV VXFE
RUGHU Rl JDPHV KDG EHHQ UDQGRPL]HG WRR RRBMK HQ HIHXQW A RVIOIBWY LW XDWLRQV WKL
WKHUH ZDV QR SRVVLEOH VWUDWHJ\ LQYRB8 QMG ROH WRHWWHGI\ WEDW UWKRIUH LV QR SUL!
HDFK SOD\HU JURXS LQ DQ DGGLWLRQDO ¥XRQWO R® IRRUIPEOMWLIRRQIRYROHDQLQJI ZKHQ WK
LQ ZKLFK RQO\ WKH DXGLR WUDFN zDV dWAW ROWHXE DR UF MKWHIWHQWGHBG WKH IDFW W
FROOHFWLRQ RI JDPHV WHVWHG LQ WKHFOURVLRERNVOEWO ANRv XNQGVWKEVWMLH QDO LQ WKH
DEVHQFH RI DQ\ YLVXDO LQIRUPDWLRY IHSWURRURIDIDISRY%BH WR RWKHU SHRSOHTV ¢
LOQGLVWLQJIJXLVKDE®GH IURPSFKDQFH JXUH HIWUHPHO\ XQOLNHO\ WKDW WKH\ DUH FXUUHQ
JUHHQ DQG VLJOQLILFDQWO\ ZRUVH WKE®PLOY OkkHi LQIRUPHG H\H
w S [ DQG WKH UHFRQVWUXFWHG SXSLO
w s [ FRQGLWLRQV EXW LQ'G'-LV/WE&Y)&—LR/QDEOH
IURP WKH QDwYH HW FRQGISVLRQ 7KL
FRQWURO YHULILHG WKDW WKHUH ZDV L &N"d('é ﬁ'@ﬁ‘\’D\ﬁEﬁ Ue gt J¥HG DQ DGDSV
WKH YLGHR VLJQDO WKDW ZDV EHLQJ H[S ILWﬁ% E\ s% IL_JD}))P"LZFWEﬁSOHHIxF}:\VHV?fVDWJ%
QGLYLGXDO  SHUIRWBBIQRFKHUH KH\ D DJDLQVW D FRPSXWHU DQG FRQII
LQGLFDWLRQ WKRWWWY KIHDEHWDBRXO0G H[$0 gx L8 GLODWLRO LOFUHDVHY DW WKH W
GLODWLRQ WKH TXHVWLRQ UHPDLQHGLLZKI—hW > BRrOKKN | THEW WLPH WKDW ERPS

LQGLYLGXDOV FRXOG OHDUQ WR XVH WK %(SIEQ ?HWXE"\ I—b[ QW) LoGLYLGXD
LQVWUXFWLRQ 7HVWLQJ LQGLYLGXDO SHUJR Uqaq)Fd—‘: R YARW, V}[ﬁ-l;kLY% WFWRIRU JDPHV LG
WKH QDwYH H\H H[SHULPHQW E\ PHDQV B| P QR DPo W ™MWH GZHRRWDJIH RI WKHLU |
IRXQG RQH LQGLYLGXDO LQ WKH QDwYHyUH\HR 5EREXWIREG WEPW VRRAHEI ROO\ WKH sX
LQFUHDVHG WKHLU FKDQFH RI ZLQQLQJ ¥RYFJKBHRMPK VE RYitH FKPIREBDWLRQ LQ WKH
ZLQV S JLIXUH D ,Q FRPSDULVBRUPDWHENH ®% RYKDW FRQYH\HG E\ WKH SX
WKH JDPHV SOD\HUV UHDFKHG VYhBQUXURERQREN DW zZBQ¥ IRXQG WKDW * LQ SULC
LQGLYLGXDO OHYHO IRU LQIRUPHG H\H FROVH\BG E\ WKHXWBKSEO FDQ EH OHDUQHG Z
DQG IRU UHFRQVWUXFWHG SXSLO DOOQWWUXFWURZEUHRAFAHYHY VXFK OHDUQLQJ UHT»
WKH FRQWURO QR H\H FRQGLWLRQ QR L\GGERIQ&XOUDVERGHGEKD@A Y ILHQRUDO LPSOLFLW
OHDUQLQJ )LIJXUH G DOO S! VLIJQDO LQ GDLO\ OLIH DSSHDUV XQOLNHO\
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OLQG 5HDGLQJ '"HFLVLRQV IURP D &RPSH

a 3XSLO GLODWLRQ LQ WKH FRQWH[W RI D GHFL
50 T —— RYHU KDOI D FHQWXEM FRQILUP KHUH WKH OL:
2 L 60% valid Chance GLODWLRQ DQG GHFLVLRQ LV WLPHG ZLWK VXII
= D FRYHUW GHFLVKBIHY¥WLQJ WKDW FDUHIXO PR
2 SXSLO PD\ DVVLVW WKH GHWHF@LRQLRHGQHHAHS'
§ DOVR VKRZV WKDW WKH REVHUYDWLRQ RI DQF
5 FDQ LQIOXHQFH WKH SHUFHSWLRQ RI HPRWLR
2 > @ 6XFK REVHUYHG SXSLO GLODWLRQ LV NQR
0 DFWLYLW\ UHODWHG WR HPRWLRQ SURFHVVLI

H[SOLFLW DZBUBQHMVSEPWH WKLY GHPRQVWU
b 50 EHWZHHQ SXSLO UHVSRQVH DQG GHFLVLRQ PD
., | Informed eye SXSLO GLODWLRQ LQ DQ HPRWLRQDO FRQWH
§'60%Valid DGGUHVVHG ZKHWKHU FRFPEIHWH VSBWRY WF DR
> RSSRQHQWY{V SXSLO GLODWLRQ LQ D FRPSHWL'
2 RQ WKH H[SOLFLW XVH Rl SXSLO GLODWLRQ D
g KDQG ZH ILQG WKDW H[SOLFLW XVDJH RI WKH
2 SRVVLEOH )XUWKHUPRUH # DV VKRZQ E\ WKH
< FRQGLWLRQ * WKH SXSLO DORQH LV DW OHD)
01 25 50 75 FRPELQDWLRQ ZLWK RWKHU IDFLDO IHDWXUH\
C KRZHYHU QHDUO\ DOO QDwYH REVHUYHUV UHT
50 Recon. pupll WR H[SORLW WKH LQIRUPDWLRQ WKH SXSLO FR(
2 L 60% valid LW LV SRVVLEOH WKDW WKH FRQVWUDLQHG Q|
3 GHVLJQ KDV OLPLWHG WKH UHOHYDQFH RI WKL
2 VFHQDULRY 7KH XVH Rl SUHUHFRUGHG UDWKH
S DQG WKH SUHVHQWDWLRQ EHLQJ OLPLWHG WR
£ IXOO IDFHV PLJKW KDYH FUHDWHG DQ XQXVXDC
2 HQJDJH DQ LPSOLFLW DELOLW\ WR OLQN SXS
0 PDNLQJ $OWKRXJK DOO RI WKHVH IDFWRUV QH
1 25 50 75 IXWXUH VWXGLHY RQ WKH UROH RI SXSLO G\
d 50 FRQWH[WV ZH FRQVLGHU LW XQOLNHO\ WKDW \
L | Noeye XQGHUPLQHG SHRSOHYV DZDUHQHVV RI WKH SX
ST LQ WKLV LQVWDQFH )LUVWO\ SOD\HUV ZHUH I
%_ SXSLO RQFH WKH\ ZHUH PDGH DZDUH RI WKH D
e GLODWLRQV DQG GHFLVLRQ PDNLQJ 7KLV VKRZ
g SLFN XS WKH SXSLO FXH SULRU WR LQVWUXFWL
3 RSSRUWXQLW\ WR OHDUQ IURP RWKHUVY SXSLC
= QRW D FRQVHTXHQFH Rl WHFKQLFDO RU SH!
0 DVVRFLDWHG ZLWK RXU VWLPXOL
B :KLOH GLIIHUHQW OLPLWDWLRQXVARMKIE LQ SL
L | Naiveeye VLIJQDO DV FWRSDHDE QLQUWWRVKWHLQGLQJ W
£ [ 100% Valid REVHUYHUV FRXOG OHDUQ WR XVH WKH VDPH \
% Rl LQFUHDVHG YDOLGLW\ DJDLQ DUJXHV C
g QDWXUH RI RXU SDUDGLJP REVFXULQJ DQ\
o FDSDFLWWHVMBRHDW®H YDOXH RI WKH SXSLO VLJ(
g UHDOLVWLF ORZHU YDOLGLW\ FRQGLWLRQV
<< GLVWLQFWLRQ EHWZHHQ WKH DSSDUHQW LQDE
01 = =0 0 D FRPSHWLWLYH VLWXDWLRQ WR LWV DSSDUH!
Trial SURFHVVLQJ > £+ @
%HFDXVH WKH 3QDwYH H\H° FRQGLWLRQ DOZ
JLIXUH ,QGLYLGXDO SHUIRUPDQFH QI DFAHRYH\H° FRQGLWLRQ DQG ZH GLG VHH

FRQGLWLRHDWQLQJ FXUYHV IRU WKH GLOHOUHQMQ H[IS®! ULRHQWD@®DOLGLW\ FRQGLWLRQ
FRQGLWABGRNMN OOLQIWWIDWH QXPEHU RI ZEQVLURULNDWKDW ZH FDQQRW UXOH RXW D FR(
LQGLYWHD @ERBQFH IOHWMWHD OLQYHIQLILFDQKH GUDPDWLF LPSURYHPHQW RI SOD\HUV LG
OHYHO IRU %LQRPLDO WHVW DW WKH JLYHQ QREHUQR!: ADPRY v LIAHWH WKKWX QOLNHO\ K
DOO SUHFHGLQJ JDPHV DUH FRQVLGHUHGH L MK LW RF RASX W R Wi RRU IYKIEFYK R1 OHDUQLQJ
WKDW OHDUQHG LQIRUPDWLRQ KDV WR SHYNUMWVARQY HWR b U PHP URL QD oVYWHW WAYKH HQ G
ODWHWDWYHEHLQIRUPHE HHFRQVWUXFWHG \§KSWRHGSRVVLEOH H[FHSWLRQ RI RQH SOD\H

QR H\H FRQW U RO (HFROQGL WLHR Q YDOLGLWKRZHYHU QRW REVHUYHG LQ JHQHUDO )LJXU
GRL MRXUQDO SRQH J
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PRVW SDUWLFLSDQWY LQ WKH 3UHFRQVWIDGHRH G HSX.FMWOL'Q JZ K\RK SHIK | RUPHIG DV WKH SOD
QR RWKHU FRQGLWLRQ EHIRUH ZHUH DOVRRVPGIE WR OWGOQDPH VWK H\ IS XRI@GLWLRQV FR
GLODWLRQV LPPHGLDWHO\ )LIJXUH F WU\ WKH H[SHULPHQW \RXUVHOI ZDWFK WKH PF
:KLOH ZH FKRVH URFN SDSHU VFLVVRUW $RW. RQKW RS EHDMQ W XMWRSSRQHQW 7KH DXGLF
EHFDXVH LWV LQWXLWLYH UXOH VWUXFWXBH @O ORZHGE @FBDSH D DWGFEBHIQWRUWR SUH\
SOD\ ZLWKRXW WUDLQLQJ RQH VWUHQJWIKQRWWHK HL GHRMNW L ¥ DK DWD Q WRWPKODURIWGHUHG  VH
VRPH HOHPHQWY ZLWK PRUH HODERUDWHNRG LDKH M [WKBQUHVHR @®Y UHFRUGHG ,Q FC
FRPSHWLWLYH VLWXDWLRQV 3XSLO GLODGRIRY QRW CRDWBOR ¢ X R X B LFHRPBEXWAHIO LYHIQUAL R X V
WR EH GHWHFWHG DQG FRXOG SRWHQWIDMDORWWE XXHLG VIWD ID XUDLQ BB UEIX U & REUHU &KW J D \
VRFLDO FRQWH[WYV 7KH TXHVWLRQ UHPDD®QW RBHY IRKBZEHRWK ERKHUMWKHU2SSRQHQW VHC
WKHUH H[LVW DQ\ VLWXDWLRQV LQ ZKLFR SSMHRSPDH 2BSHR FXQWH QWHIDH¥WHG 33DSHU"™ VW
SXSLO GLODWLRQ RU FRXOG EH LQVWUXFPWHHOG RQHIGR ZEWIRV XRHVWK HQ SXBEW LR  :LQQLQ.
WKHLU DGYDQWDJH LQ PRUH UHDOLVWLF YSFHEHWLRY WKH ILUVW JDPH 36FLVVRUV' LQ W
,Q FRQFOXVLRQ RXU UHVXOWV VKRZ ROQWWKHORQW KDQG WKDW SHRSOH
FRXOG XVH SXSLO VL]H DV D FXH LQ FRPSHAMLWLYH LQWHUDFWLRQV EXW RQ
WKH RWKHU KDQG UHQGHU LW XQOLNHO\ WKDW SXSLO GLODWLRQ LV EHLQJ XVHG
LQ WKLV ZD\ LQ HYHU\GD\ OLIH $OWKRXJR YAHH RPRRROH WRYH HR KWDWKRPIERQHQW TV UHE
VXFK VLWXDWLRQV H[LVW WKLV VHHPV L@X6KBDUS FRQWUDVW WR HPRWLRQDO
SURFHVVLQJ ZKHUH SHUFHLYHG SXSLO 9\ IdHRPRISXIOFOW IOV WRRWADRRQH WKUHHIRDPHV VK
SHUFHSWLRQ DQG LWV @HXUWUDFB8Q/ XHVWQ WD UHEFROVWUXFWHG SXSLO FRQGLWLRQ
PLQG UHDGLQJ RU EUDLQ UHDGLQJ LQ@2WKH FRQWH[W RI EUDLQ
LPDJLQJ H® >W UHPDLQV UHPDUNDEOH D FRPSDUDEO\

VLPSOH SK\VLRORJLFDO VLJQDO DOORZV$XWKQ@U&@F@WI@H_\AE33WLH:@QQ
UHDGLQJ LQ UHDO WLPH (YHQ PRUH UHPDUNDEOH VXFK PLQG

UHDGLQJ VHHPV SRVVLEOH WR QHDUO\ D gRRy&H XWHQ I /NP GPMGOHE HRKH H[SHULPHQ\
HTXLSPHQW DQG WKH QDNHG H\H 7KLV RAONRYPHXS WK H HPOMIRFH PWY 01 -6 $QDO\]H
VLIQDO XWLOL]DEOH IRU FRPPXQLFDWLRBRQWHKLEKXKWHEG BHBEMHOMAV ¥R YHuULDOV DQDO\V
LQWHUHVW WR SDWLHQWYV ZLWK VHYHUH PRAWRY WRSIDRHE K@M SW@01 :( 2&

6XSSRUWLQJ ,QIRUPDWLRQ
ORYLH §[DPSOH PRYLH RI DQ RSSRQHQWT{V SXSLO

5HIHUHQFHYV

+D\QHV -' B5HHV * '"HFRGLQJ PHQWDO VWDWHWIUBRY EWDLQ DIWELOIOMU\ UHVSRQVH RI PDOH DQG IH
LQ KXPDQV 1DW 5HY 1HXURVFL QuUQ GRL SXSLOODU\ GLIIHUHQFH LQ PDOH DQG IHPDOH SLFWXU
3XEOHG GRL %)

1ILVKLPRWR 6 9X $7 1DVHODULV 7 %HQMDPLQL gWDXV % HWODRQV ) (\H FRQWDFW SXSLO GLOD'
5HFRQVWUXFWLQJ YLVXDO H[SHULHQFHV IURP EUD$@QHPHWHEW\ HMRNRE E5LQDWXUDO

PRYLHV &XUU %LRO M FXEL +DPHO 5) JHPDOH VXEMHFWLYH DQG SXSLOODU\
3XEOHG PDO DQG IHPDOH ILIJXUHV - 3V\FKRO

%DURQ &RKHQ 6 :KHHOZULJKW 6 +LOO - 5DVWH < 3ox , 7KH 3XEQOHG

5HDGLQJ WKH 0LQG LQ WKH (\HV 7HVW UHYLVH@RMW%’ % P YWK@ BLWKiooHIULQL 5 SWWUL
QRUPDO DGXOWV DQG DGXOWV ZLWK $VSHUJHU VARGHRRH g(@mélgv{,xqﬁlv%q_qﬂ,vm(gv LO SXSLO VL]
DXWLVP - &KLOG 3V\FKRO 3V\FKLDWU\

JULWK &' )ULWKBEEOHG PSOLFLW DQG H[SOLFL%XQO NS Lg P @ SLODWLRQ VHIRIVWLPX
gié(gb\g"RQ T HXURQ M OERURG W #’@vmﬁi’(rﬁéHG HUEH&R/ ORW 6NLOOVSPV GF

+DUULVRQ 1% 6LQJHU 7 S5RWVKWHLQ 3 'RODQ 5- g@’ypﬁ QY HUPDQ RL3XSLO?ARE$¥V$JQX§E':|[KXDDYO v
3XSLOODU\ FRQWDJLRQ FHQWUDO PHFKDQLVPV) \7? \V(PGSQH¥Q/ oLy g T ROKXPEY
SURFHVVLQJ 6RF &RJQ S$IIHFW 1HXURWHIDQ : )& Q 3-

Qvo AXEOHG DP\JGDOD VHQVLWLYLW\ WR WKH SXSLO VL]H RI RW
+DUULVRQ 1$ *UD\ 0$ &ULWFKOH\ +' nQDPLF s¥diloopuy FHUFRU EKQ ~ 3XEOHG
H[FKDQJH HQJDJHV EUDLQ UHJLRQV HQFRGLQJ W\H_[S b BV HOFH  eRESLO 6LIH LQ SHODWLRQ WR OF
1HXURVEL GRL 3XEOHG PSOH 3UREOHF’ 6ROYLQJ 6FLHQFH G
VFLHQFH 3XEOHG
$PHPL\D 6 2KWRPR . (IIHFW RI WKH REVHUYHBUDG KDY L TH RQ W¥HSLO VLIH DV D PHDVXUH RI D
DP\JGDOD RI WKH EHKROGHUV 6RF &RJQ $IIHFW 1HXIFMNPOWLRQ SURFHHVVLQJ 1DWXUH D GRL
VFDQ QVU 3XEOHG 3XEOHG
+DUULVRQ 1% :LOVRQ &( &ULWFKOH\ +' SURFHRMM. QI(RIORENHWUY¥HG+ROOHQKRUVW 5: 3XSLO
SXSLO VL]H PRGXODWHV SHUFHSWLRQ RI VDGQHYV8RRWD GHRPCUL FSAX\S LIWIIDUNVKADYHYV DVVRFLDWHG ZLWK
(PRWLRQ GRL 3XEOHG DQG VOHHS 1HXURORJ\ 11/ GRL
3XEOHG
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*UDQKROP ( $VDUQRZ 5) 6DUNLQ $- '\NHV ./ +HVV3KSLDRODW\-0 3XSLO 6L]JH LQ 5HODWLRQ WR OF

UHVSRQVHV LQGH[ FRJQLWLYH UHVRXUFH OLPLWDAWPBQW 3VUEKRISR\WRAYRQY 6FLHQFH G
GRL WE [ 3XEOHG VFLHQFH 3XEOHG

3RRFN *. ,QIRUPDWLRQ SURFHVVLQJ YV SXSEH W VR HW HDJ RIHLF HE'W 3XSLOORPHWULF VLJIQV

ORW 6NLOOV SRV 3XEOHG YDU\ ZLWK OHYHO RI FRJQLWLYH SURFHVVLQJ 6FLHQ

VFLHQFH 3XEOHG

.DKQHPDQ ' %HDWW\ - 3XSLO GLDPHWHU DQGQXRD\HRQ PRIPKRE &DUWHU 2 3XSLO GLODWLRQ

6FLHQFH GRIVFLHQFH Rl GHFLVLRQV )URQW +XP 1HXURVFL 3XEOHG

3XEOHG *LOJHQUDW 06 1LHXZHQKXLV 6 -HSPD 0 &RKHQ -

.DKQHPDQ $WWHQWLRQ DQG HIIRUW 1HZ -HIL\DHP\HBHS WUBGMA FKDQJHV LQ FRQWURO VWDWH SUt

+D0OO WKHRU\ Rl ORFXV FRHUXOHXV IXQFWLRQ &RJQ S$IIHF

%LQGD 3 3HUHYHU]JHYD 0 OXUUD\ 62 SWWHQWLRQ WERREULJKWE&S%UIDFHY 3XEOHG

HQKDQFHV WKH SXSLOODU\ OLJKW UHIOH[ - 1HXWRMFL? 6SH]JLR 0 GRDPHUHU &) 3LQRFFKLRYV 3
-1(8526&, 3XEOHG (\HWUDFNLQJ DQG 3XSLO 'LODWLRQ 7R 8QGHUVWD(

1DEHU 0 )UIVVOH 6 5XWLVKDXVHU 8 (LQKIXVHU'HFHSWBROLIOQ VDIRHYV $P (FRQ 5HY
VLIQDOV QRYHOW\ DQG SUHGLFWV ODWHU UHWUDHMRODUXEFHVV IRWQBHBWDRQWRIYWMDQGRP VHTXHQF

PHPRULHV RI QDWXUDO VFHQHV - 9LV 3XEOHWXEMHFWV $ FULWLFDO VXUYH\ RI OLWHUDWXUH 3V

6LPSVRQ +0 OROOR\ )0 (IIHFWV Rl DXGLHQFH DQ[KHW\ RQ SXSLO

VLIH 3V\FKRSK\VLRORJ\ M GRLO9LFNHU\ 7- &KXQ 00 /HH ' S8ELTXLW\ DQG VS
WE [ 3XEOHG UHLQIRUFHPHQW VLJQDOV WKURXJKRXW WKH KXPD!

6WHLQKDXHU 65 %ROOHU ) =XELQ - 3HDUOPDQ 6 BRIL OO D UM GLHXDUNRIR Q 3XEOHG

WR HPRWLRQDO YLVXDO VWLPXOL UHYLVLWHG 3V\FBEBSK\¥LRORJKH VLOHQW ODQJXDJH 1HZ <RUN 'RXE
+DUULVRQ 1% 6LQJHU 7 5RWVKWHLQ 3 'RODQ 5*URMBWFKOH\ +°'
3XSLOODU\ FRQWDJLRQ FHQWUDO PHFKDQLVPVELRQVBRIH&GO LODOMHDGBQHVY 3XSLOODU\ FKDQJHV GXUI

SURFHVVLQJ 6RF &RJQ $IIHFW 1HXURWFIDQ PMMILQJ WDVN 3HUFHSW ORW 6NLOOVSPV GF
QVvo 3XEOHG 3XEOHG

1DEHU 0 +LOJHU 0 (LQKIXVHU : $QLPDO 6GMRDHOF W LRIQD WIQGOH & &DUWHU 2 .RFK & /DXUH\V 6
LGHQWLILFDWLRQ LQ QDWXUDO VFHQHV LPDJH VWIHVIS\RQIVAHW D0 R B RARIPPPXMQO PCDMURIFHQ ORFNHG LQ V
- 9LV >0HGOLQH3JQ @ 3XEOHG %LRO 3XEOHG

1DEHU 0 1DND\DPD . 3XSLO UHVSRQVHV WR KLJK OHYHO LPDJH

FRQWHQW - 9LV >0HGOLQH3JQ @ 3XEOHG

%UDGVKDZ - 3XSLO VL]H DV D PHDVXUH RI DURXVDO GXULQJ

LQIRUPDWLRQ SURFHVVLQJ 1DWXUH D GRL

3XEOHG
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