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KHQ Z H VDN DERXWI LUHDUP V' ViKH QDULDVIIYH RIWQ | RARZ V D Z HIDWRGGHQ
SDWK ,W/ D FRQYHWDWRQ GRP LQDMG E\ WDMMAFY SRQF. GHEDWA DQG D
SHUYDWYH LP DJH Rl YLRGHQFHU RQH LQ Z KLFK Z RP HQ DUH SUHGRP LQDQV® FDW
DV YLFIP V 9%XWZ KDWL Z H VKU VG VKH | RFXV' : KDWLU Z H FRQV.GHUHG ViKH
QXDQFHG RIVIHQ RYHURRRNHG LRGN VKDWZ RP HQ SM\ LQ LHDVIRQ R | LLHDWP WU
QRWRQQO DV YLFP V EXWDV DFVRW Z VK DIHQR\ P RLYDMRQV DQG GHFLVLRQV
VIHG VR J XQV!

7KDWY SUHFLVHO  VIKH FRQYHUVDVIRQ VKDW. DVIKHULQH $ JXLUUH I LRP $ P DWXUUX
UHFHOQV® KDG Z LMK UHVHDUFKHU DQG DFDGHP LF 3HWAU 6 TXLLHV Z KRVH Z RUN
GHOYHV LOVR VKH FRP SG{ MMV Rl JHQGHU DQG | LLHDWP V ,Q VKHLU GLVFXWLRQ
3HWAU KL KQJKWG VKH HYRXVIRQ Rl DUP V FRQWROQDUDWYHV [ LRP D JHQGHU
SHUWVSHPYH XUWILQJ XV VR VKLON EH RQG VWDGLIMIRQDOYLHZ V : RP HQ DUH RI WAQ
VHHQ DV YLFIP V Rl YLRGHQFH LQ SUYDWA VSDFHV SDUAFX@MUY LQ VKH KRP H
Z KHH | LLHDWP V HVFD@MVA UMNV Rl GRP HWIF DEXVH DFFLGHQW DQG VXLFLGHV
X VWIKHUHYY D SXEQF GLP HQVLRQ VRR SDUMFX@UO LQ/ DV $ P HUFD Z KHUHJIXQ
YLRGHQFH VSLAY LQVR ViKH VWUHHW DQG GLVSURSRUARQDWQ® DI | HFW Z RP HQ GXULQJ
VXWHV LQ YLRBIQFH &RXQWLHV @NH 0 H LFR ( FXDGRU DQG WHJLRQV @NH 6 DQVD
) H $ WHOVAD KDYHZ WVQHWHG VSINHVLQ | HP LFLGHV LQYROYLQJ | LUHDUP V

KDWY/ HYHQ P RUH FRP SHARQJ LV VKH LGHD Rl Z RP HQ QRWMWDV SDWLYH
YLPIP V EXWDV DIHQW Z VK FRP SG{ WHDVRQWKLSY VR | LLHDLP V ;' KHIKHU LW
| RUVHO GH HQVH SDUAFLSDVIRQ LQ SXEQF | RUFHV RULQYROYHP HQWL.Q RUI DQL] HG
FUPH ZRPHQV P RAYDWRQV DQG H SHUHQFHV DURXQG |LUHDWP V Gl IHU
VLI QU LFDQV® 1 LRP VKRWH Rl P HQ <HW VKHVH FRP SCG{ LMHV DUH RIIAQ L QRUHG
LQ I DYRURI VLP SQWIF QDUDVYHV

3HWUY LOQWI KW UHP LQG XV VKDWVKH JHQGHUHG G\ QDP LFV Rl JXQ RZ QHUKLS
DUHQYAVMMWAD 1 RUK $ P HUFDQ LWXH VKRXJK KLV UHVHDUFK | REXVHV SUP DUQ
RQ WAH 8 6 JXQ P DUNHW * GRED@ |RP 6RXVK $1UFD VR / DWQ $P HUFD
( XURSH VR VKH 8 QWG 6VIDVAV VIKHUH LV D WIDLN LP EDADQFH LQ JXQ RZ QHUWKLS
7KH 6P DA$ P V 6XUYH HWIP DAV VIKDVWVKHUH DUH DERXW ELGRRQ VP D@DLP V
LQ JREDOFLUFXMWRQ_Z VK PLADRQ _ _LQ FLYLADQ KDQGV DQG P HQ DWH
HWIP DWAG VR RZ Q D @WH P DNRUW RI VKHVH FLYLQ@DQ | LLHDUP V 7KLV LP ED@QFH
| XHY YLRGIQFH SHUBSHWDWQJ VR[ LF P DVFXQQMHY DQG HQDEQQJ YLRGQFH
DJ DLQW\Z RP HQ

, QHHWIQIQO LQ WH 8 6 JXQ DGYRFDR P RYHP HQW KDYH LQFUHDVLQJQ
VIDW HVAG Z RP HQ DV SDUARI VKHLUP DUNHVIKQJ WAUDWAJ\ - 3 HVIAU UH HWV VR VKLYV DV D

> @ DVIDQH %I JVLVD 3LRIWDP 211 LFHUDWL HZ <RWN 8 QLYHIMW W &HQWAU RQ , QUMUQDVIRQDOZRRSHUDVIRQ
VXSSRUMQJ VKH 3 DVIKI LQGHUV | RU3HDFHI XO -XW DQG , QFOXWLYH 6 RFLHMHV DQG FRRUGLQDVIRQ Rl VKH * HQGHU
( TXDQW 1 HVZ RUN | RU6P DA% P V&RQWRO * (1 6$ &



RSLWRQ] HG I1HP QLW a0 D IRWPP Rl |HP LQLWP  VIKDWSLRP RWAV VIKH LGHD VIKDW
Z RP HQ FDQ HP SRZ HUVKHP VHOYHV E\ RZ QLQJ DQG XMLQJ JXQV RIVIQ | LDP HG
DVDZ D\ VR HVFDSH VIKH YLRGHQFH VK DWYK UHDVWHQV VIKHP < HW DV 3 HVIHU SRLOW RXW
VKLV QDUUDVIYH LV LOKHUHQV® | @Z HG R, WV D® RWQANH VKH P XVXDA» DWXUHG
GHWUXPVRQ DUJ XP HQVEE VKDWL Z HDWP Z RP HQ VKH\ Z LGDEH VDI HUEHFDXVH Z H
DUH QRWJRLQJ VR GLVDUP P HQa D\ V 3HWAU 7KH GDVD VKRZ V VIKDWVKH P RW
_ONHY SHUSHWDVRWY Rl YLRGIOFH DI DLOWZ RP HQ DUH VIKRVH VKH, DAHDG\ NOQRZ |

QRWWIDQJ HIV XUNLQJ_ LQ D GDUN DAB

$V . D'KHUQH QRWAV VKLV SHUFHSWRQU VKDWP RUH
+ LUHDUP V DUH D VROXVIRQ VR VKH VKUHDWRI  YLRGHQFHU 7KHUHDMRQWKLS
HWQGY EHHRQG WH 8 6 VR S@FHV QNH /DR EHVE HHQZ RP HQ
$P HUFD : RP HQ ZKR FDUJ JXQV LQ SXEQF VSDFHV
VXSSRVHGO | RUVHO GHI HQVH DUH RI VIIQ QRWSLRWFVIAG DQGI LHDLP VLV
E\ VAKHU RZQ ILUHDWP V ,Q I DFW VKH SUHVHQFH Rl D | DUP RUIHFRP SCB{
| LLHDUP  LQFUHDVHV VKH @NHAKRRG VWDWVKH  Z LA EH
VKRWZ WK VW\HIU RZ Q Z HDSRQ 7KHWH P \ WKV Z KLFK VKDQ WHELQDU Rl
DUH SHUSHWDWAG J@REDA@  REVFXUH VIKH UHDOLWXHY DW YLIFWP KRRGRU
KDQG . DVKHUQH KLIKQ@J KWHG VKDWP RUH J XQV UDUH®
PDNH IRU WIHU VRFLMIHV DQG JHQGHWHG SRZ HU HP SRZ HP HQW
G\ QDP LFV GHHSQ LQI XHQFH KRZ | LLHDUP V DUH XVHG
DQG FRQWRAMG : KDWFDQ Z HGR DERXWKLY' $ V3HWU

QRWG R KDWZH QHHG LV P RUH FRP P XQLW EDVHG FRGBFWYH WDV LHV VR
UHGXFH VIKH NLQG Rl VIMQVLRQV VIKDWJI XQV DUH P HDQWVR VROYHA VIKH DQVZ HWV GRQYWV
QH LQ SRXUQJ JXQV LQVR D VLWDWRQ VKH DQVZ HW QH LQ WDVKHU P RWH
FRAMAYH VWUDVAI LHY DQG LQ DWWP SW VR RYHUFRP H U W DQG WWQWLRQV DQG
FRQI @FW VKDWSHRSCH DUP VVKHP VHOYHV DERXWa

7KLV FRQYHWDMRQ EHE HHQ $P DWXUX DQG 3HWAU RITHW D UH UHVKLQJ
SHOWVSHAVIYH RQ VKHVH G\ QDP LFV WY D UHP LQGHU VKDW VKH UHIVRQWKLS
EHVE HHQ ZRP HQ DQG ILLHDWP V LV IDU P RUH FRP S®{ VKDQ VKH ELQDU Rl
YLFIP KRRG RU HP SRZ HP HQW ,W UHTXLLHV XV VR GL] GHHSHU LQVR VKH
P RWYDVRQYV UMV DQG VRFLHVIDOI RUFHV VIKDWVKDSH Z RP HQW H| SHULHQFHV Z LVK
| LUHDUP VU Z KHVKHUDV SHRSOH LQ SXEQF VSDFHY SDUMFLSDQW LQ DUP HG J URXSV
RUGDGHW LQ JXQ FRQWROP RYHP HQW

$V ZH EHILQ VR FROUGHU VKHVH HOWHQFKHG QDUDVIYHV VKHWH LV DQ
RSSRUXQLW VR UHVKLON QRWMKWWSRAF EXWWIKH FXQ@XUDOX QGHUWIDQGLQJ V VKDW
VXULRXQG JXQ RZ QHUKLS DQG JHQGHU 7KH TXHWIRQ EHFRP HV QRWMWKRZ
| LLHDUP VDI | HAWZ RP HQ EXWKRZ Z RP HQ LQ VKHU YDURXV LRGNV FDQ UHVKDSH
VIKH FRQYHWDVMRQ DERXWJI XQV DQG VDI HW ,Q D Z RUGE LQFUHDVLIQJ Q@ GHI LQHG E\
VKH LOWABM Rl YIRGQFH JHQGHU DQG SRZHU ZRP HQW YRLFHV DQG
SHWSHRYHV DARQJ Z LVK VIKHLUDFVIRQV DULH P RUH FUMIFDOVK DQ HYHU



7KLV EX@MQ $WP DV * «QHR DIP V VR FROIQXH VKDW FRQYHUWDWRQ
KLIKQJKWQJ SHWSHAYHV | LRP Z RP HQ DFLRW / DY $ P HUFD DQG EH RQG
7KUIRXJK VKLV VHFRQG HGIMRQ Rl VKH $WP DV * «QHR FR SXEQWKHG E\
$P DWXUX DQG* (16$& ZHDLP VR XSGDW DQG GHHSHQ VKH NQRZ B1GJ H RQ VKLV
LWXH SDUMFX@MUY Z VK QHZ GDVID DQG DQDA VHV | LRP  VIKH SDMWW\VE R \ HDW

K HVIKHU L/ VIKLRXJ K VIKHLU URGAV DV DGYRFDVIAV UHVHDUFKHUY RU SRQF\ P DNHW
VIKH Z RP HQ FRQWLEXVIQJ VR VKLV EXGBMA DUH UHI UDP LQJ VIKH GHEDWAJ P RYLQJ
XV FGRVHU VR D | XVXUH Z KHUH J HQGHU VHOMIMIZYH LOWAUYHQWRQV FDQ WXQ P DNH D
GL | HIHQFH LQ DGGUHWLQJ VIKH J GREDOVFRXW HRI JXQ YLRGHQFH

7KLV EXGBMQ DLP V VR DGYDQFH GLVFRXUH RQ DLP V DQG JHQGHU E\  HBYDWQJ D

WDQJH RI UMMHDUFK DQG DQDO WLV ILRP D QXP EHURI FRQWLEXVRW 7KH RSLQLRQV

DQG ILQGLQIV H SUAWHG KHH DWH WRWH Rl ViKH FRQWLEXVRW DQG GR QRW
QHFHWDUQO UH GRWKH WIDQFHV Rl $ P DWXUX DQG * (1 6$&
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