











25.6+236 — 6%$785" $<
25.6+23

1RUGLF $UW 7KHUD
7DPSHUH )L

P DJLQDVIRQ DQG $ UA0 DNLQJ LQ $ UATKHWDS\ 5 HVHDUFK
( GXFDVRQ

7KIRXIK SIHVHQEMRQV P DIHP DNQJ  DQG GIMAXWIRQ SDUARSDQW Z I@H SBWHKRZ

LOWI LDWQ 1P DILQDARQ DQG DUAP DNIQJ LR UHVHDUAK SHEDIRJ\ FDQ GHHSHQ LV KWI RMU
WDQV RLP DARQ DQG H SDQG WH FUHDWYH SRIWQADCRI DUAKHLDS\ UHVHDURK HGXFDWRQ

' U 8 QQXUe WDU/GUWILLY DQ DUAKHDSIMAVDUAMDQG
UVHDURKHULQ "FHDQG + HUUAVHDURK LQMH LOFOXGH DUV
HEXFDWRQDOMH.DS\ P HP RY GLDZ 1QJ DQG YDURXVZ D\ V
R GUDZ QI | RUUAVHDURK DQG Z HOEHQ

XQOXU# XQOXUDUMNKH.DS\ LV

3WR 0 DUEQ/uSH )G &DRILVD IDEX®V P HP EHUDW
&RP SOWMQHS QYHMW \SHADA Q) 1Q DUWNKHDS\ DQG
VRADAQFOMRQ 6KHEGDGV UIMHDURK JURXSV KRGV P XOE®!
DZ DUBV DQG VHIYHVDVILFH SUMGHIAR! ( &$L1(

' U &HIOH 6FKZ H HULY DQ DUAKHDSIMADQG UVFDURKHU
LQWH 1 HKHUDQGV |RPXMQI RQDXWP \SHAXP
QMRGHY 6KH®DGVP XGB®! UMWHDURK SLRWAN DQG
DRAYHD FROMEXWMV\R () $7 FRP P M-V
FHIOHVAKZ H] H#t QKOWOGH FRP

3WR 0 P P X 5DQNDQHQ LV FRRUECDWY WH DUAKHDS\
0 DWMWVSWRIWDP  DQG VXSHIMQI P XEIS®! UAVFDURK
SURVFW D2 B0 HAVBKHVWHFKDIUR! () $7 SHWDUK
&RP P \WkH DQG DOR FRQMDXHV FOIFDCSUDRWEH DV DQ DWW
WHDSIMAS\ FKRMH DSMADQG VIXSHYMVRU

P [P P XUDQ¥ RVBP HACR

3WR ' RP LQIN +DYWHHQ ) LDQNIQ LV D &OQIFDCEFDGHP LE
DVW/AXQHCB QLYHIMW VSHAD LQJ LQ DUV EDVHG KHDOMFDUH
LOMYHIMRQY +HKRGVIQM.QDARQDOBDGHIKLS LRBV
LOFOXAQ) 9LFH3UMGHIAR WH ( XURSHDQ) HGHIDWRQR! $UNV
7KH.DS\

GRP IQAINKDYWMHQ 1 LDONIRY ELXQHIDF XN
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“QOHU7XUEX®BQFH DQG * LI VGOHW VIKH 7UDQM RLP DVIYH ) XQPVRQ
Rl $UA7KHWDS\ 1O $WXQLOJ VIKH 3 DUHOWEKLAS 5 HIDVIROWKLS

6LODOD &DWHAXFFKIR "ViD®
SUNKHDSMADICHU

6DLDK ) DDWH 7KH 1 HVKHUDQGV
0% SUWKHDSIMAYDRKHRUR $UV WHDS\ WDRKHJ

"RUNLQJ ZLWK JLIWHG SHRSOH FDQ EH D FKDOOHQJLQJ H[SHI
JLIWHGQHVYV LV D FRPSOH[ FRQVWUXFW FRPELQLQJ QHXURDC
JHQHWLF VRFLR FXOWXUDO IDPLO\ DQG HQYLURQPHQWDO 1
JXUWKHUPRUH JLIWHG LQGLYLGXDOV RIWHQ H[SHULHQFH RY
'"CEURZVNL DV DERYH DYHUDJH UHDFWLRQV LQ LQWHQVLW\ D
OHYHOV RI VWLPXOL 'DEURZVNL

SURIHVVLRQDOV GHDOLQJ ZLWK JLIWHG SHRSOH QHHG WR EH
DQG HQJDJLQJ ZLWK WKHVH HPRWLRQDO SV\FKRPRWRU RU"
WKHUDSLVWY D XQLTXH RSSRUWXQLW\ WR WUDQVIRUP LQWH
SUHVHG@KH SURSRVHG ZRUNVKRS IRFXVHV RQ WKH LQWHUDFYV
FKLOG DQG WKH SDUHQW ZKHWKHU JLIWHG RU QRW 7KLV L
WKHUDSLVWY WR LQYHVWLIJDWH KRZ WKH SURGXFWLRQ RI LP
RYHU H[FLWDEOH UHODWLRQVKLSVY LQWR DWWXQHG RQHV -\
LQ ERWK UHODWLRQDO DUW WKHUDS\ *HUOLW] HW DO l
6RGHUJUHQ HW DO ORUHRYHU WKH ZRUNVKRS LV DUW
RQ WKH PXOWLIDFHWHG ODQGVFDSHY DQG ZRUOG RI SRVVLE
FKDUDFWHUV DQG WKHLU FRQVWLWXWLYH SKLORVRSK\ "\PHC(
-DQVVRQ V VHQWHQFH DOO WKLQJVY DUH VR YHU\ XQFHUWDL
PHIHHO UHDVVXUHG ZLOO OHDG SDUWLFLSDQWY WKURXJK J
UHIOHFWLRQ DQG SDLUHG GLDORJXH $UW WKHUDSLVWYV ZLO
RI WUDQVIRUPDWLRQ FKDQJH DQG DFFHSWDQFH RI QHZ SRV'
IUDPHZRUNV DQG HPERGLHG SUDFWLFH ZLOO H[SDQG WKHLU
IDPLOLHVY WRZDUGY GHHSHU FRQQHFWLRQ DQG DXWKHQWLFL
FUHDWLYH DQG UHODWLRQDO YLWDOLW\
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“QOHU7XUEX®BQFH DQG * LI VGOHW VIKH 7UDQM RLP DVIYH ) XQPVRQ
Rl $UA7KHWDS\ 1O $WXQLOJ VIKH 3 DUHOWEKLAS 5 HIDVIROWKLS

BLOYDOD &DWHEXFRKLR 1V DQ "MBIDQ DWNNHDSIMAVEDVHG LQ
DO 6KHKDVZ RINHG DV DQ DUAKMH DSMAQ FRAIDERIDARQ

Z W WHS QYHYW R 3DYID "BO DW DE7DBQR "\BIDQ

/ DERIDRU R 5HVHDURK DQG' HYHBRSP HOAR 3RMWDO
7DBOWDQG "QMBRMDO LLIWEOHW

KW OEBBRRXQASYIMZKR  SURP RAQ) UHHDURK SURWRNV
DERXWALHDWW DQG JUWGEQHW 6KH LY D FRRUACDWRUDQG
IRXQGHJIR WH() $7 6SHADOQMHMY URXS GHAFDIMG\R $UV
7KHDS\ DQG* UWGQHW DQG D R IRXQGHJR! WH\BIDQ $LWV
7KHDS\ $WRADMRQ' XHHYHOW Z ZZ GXHAYHQWFRP
GHEFDWG \R WH UAMHDUAK DQG WHZ RINZ W JLLWG SHRSG!
IURP FKL@XRRG \R DGXOMRRG 610DQD LVDOR D P HP EHUR!
()$7 5HVHDURK &RP P IWHH6WHLIQJ %RDUG R 0 HQWD\WEIO [Q
DGEWRQVR EHQJ DP HP EHUR! \WH$UA"&DUH SURMAW

ZZZ DURAFDIHFRP DWKHS QYHMWR! / X[ HP ERXU DVDQ
DUNKHDSIMADQG FRQUXGBIQWEKH LY FXUHW® Z RINQJ DVD
\HD HP SB HG DUAMH DSMAVSURYIGIQ] LIQEMGXDADQG JURXS
WH.DS\ DVZ HODVDUAMHDS\ 1QVKRRY

FOWMOXAK# JP DICHRP

6DLDK ) DDWH 0 $ VD' XWK DUWNMNHDSMVEDVHG LQ 7KH

1 HMH.DQGV 6KHFXUHAD Z RNV DV D \WDRKHJIDVWH DUV
WHDSIHV EDFKHRUMNG. DWW RIHVAKRRCB WHRKWBKH KDV
ZRINHG IRUWHSDW  \ HDU/DWD FDUH | DALOV | RUGLRSSHG
RXWILLWG WHQDIHY DQG LV QRZ EXIEHQI XS KHIRZ Q SUDPWFH
VR Z RINZ W JLLWG DGXOV 6DUDK VD | RXQGHUDQG [ LMW
FKDLLP DQRI WH' XK NORZ BGIHQHE RN $UNWH DSIHY
DQG JUWECOHW DQG D IRXQGHUR! WH' XWRK DUV

\DWDKIDDWH  # JP DIORP
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P DILQIQI 2 XU: D\ +RP H $Q ([ SUHWLYH $ UN ([ SSRIDMRQ R
“QWALDDQ' DQGVFDSHV DQG 2 XU&DSDFLW | RU&KDQIH

(P P D 6X@YDQ 8 HEH®I 8 6%
0% (7 ([ SHMYHSUN 7KHDSIMASK\ WP VR &DUH ) RXQGHJ HP P DVX@YDQ DUV

"RDQQD: WEGZ VWD 3RDQG %HILXP
0( $7 3K OMXDCBUMAV ([ SUMAYHSUN 7KHDSMASUMBWGER = ) RXQGHU DUMMGRYE FRP ) LW
$IGR 7KHBRX0)$6 "QWAMMO LOGVHNSUATKH DSIMADWIKH 5 HG 3HJAO SURMPNEDVHG FRAIDERIDWRQ

7KLV ZRUNVKRS LQYLWHY SDUWLFLSDQWY WR XVH LPD
QDWXUH WR IDFH ZKDW KDV EHHQ FDOOHG WKH H[WL(
EDVHOLQH VIQGURPH WHUPV WKDW GHVFULEH RXU C
WKH QDWXUDO ZRUOG 6WXGLHV VKRZ WKDW DV ZH OR
ZRUGY RQFH XVHG WR GHVFULEH LWV EHDXW\ IRUJHW
(DFK JHQHUDWLRQ DFFHSWV FXUUHQW HQYLURQPHQW
IXOO\ UHFRJQL]H WKH GHJUDGDWLRQ RI HFRV\VWHPV |
FDQ HYRNH IHDU JULHI VDGQHVV DQG DQ[LHW\ <HW
UHPLQGV XV DUW UHPHPEHUV XV ZKHQ ZH IRUJHW RX

%HOLHYLQJ LQ WKH WUDQVIRUPDWLYH SRZHU RI LPDJI
DUWV ZRUNVKRS FHQWHUHG RQ WKH UHVWRUDWLYH S
7TKURXJK DQ DWWHQWLYH LQWHUPRGDO SURFHVV ZH .
PLQGV WR UHGLVFRYHU UHVRXUFHV VWUHQJWKHQ RX
VSDFH IRU WUDQVIRUPDWLRQ DQG KRSH

SDUWLFLSDQWY ZLOO EH JXLGHG E\ D VHOI SDFHG PLF
WKURXJK LPDIJLQDWLYH PRXQWDLQV YDOOH\V ZRRGV
DORQJ WKH zZD\ 8VLQJ VLPSOH HFR IULHQGO\ PDWHUI
H[SUHVVLRQ DV D SDWKzZD\ WRZDUG UHVWRUDWLRQ U
ZRUNVKRS RIITHUV D VSDFH ZKHUH DUW LPDJLQDWLRQ
XV WKDW HYHQ LQ WLPHV RI ORVV FUHDWLYLW\ FDQ k
OLYLQJ ZRUOG
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P DILQIQI 2 XU: D\ +RP H $Q ([ SUHWLYH $ UN ([ SSRIDMRQ R
“QWALDDQ' DQGVFDSHV DQG 2 XU&DSDFLW | RU&KDQIH

(P P D 6X@YDQ 8 HEH®1 IV DQ H SUHWLYH DUV WHDSIMWADQG
WDXP D 1Q RIP HG FDUH FRQUXGRIQNEDVHG LQ 6HDWBH 8 6% 6KH
KRGVDQO $ 1Q ([ SAHWMYH$SUN 7KHDS\ IRUSRQTFW

7UDQU RUP DWRQ DQG 3HDRHEXIAHQI DQG D % 1Q "QMUODWRQDO
&RP P XQFDMWRQV +HUP XOMDFHMG SUDPWAH LQFOXGHY Z RINQJ
Z \W LQGMGXDOFGHIN WIURXIK H SUHALYH DUV WHIDS\

| DAY LOMODWRCDORP P XQW SURWRV 1Q FROM WRI
FUMY DQG SLIRVIGQ) WDXP D LQ RWP HG FDUH FRQUXGIMRQ | RU
RUDQ] DWRQY DQG JRYHLOP HONHOWAHY +HJUZ RINFHOMY/ RQ
XQGHIMIQGEQI WHIP SDAWR WDXP D Z KHWHUH SHUHOARHG
GULHAD RUMFDURX\D  DQG VXSSRUMY LHWRUDWRQ WIURXJIK
LOMP RGDCH SUHALYH DUV S FKRHEXFDWRQ DQG \VRP DWF
SWDPWEHY * XIGHGE\ D FRP P LW HQWR URIRUQ) KRSHDQG
FXONDWQI UK\ WP VR FDWH (P P D VHHWWR QXUMUHP RH
KXP DQH DQG FRP SDWRQDW UHVSRQVAY R XI THIQJ Z WIQ
LOAMGXDY FRP P XQWAY DQG WP V

HP P D# WK\ WP \RIFDUIHFRP

"RDQQD:  EGZ VND LV D YWXDCDUMAMDQG H SURAMYH DUV
WHDSIMAEXUHQD EDVHG IQ%HIIXP  6KHKR@VDQO $ 1Q

"QMP HAD* WDSKIE' HVJQ D3K' LQ9XDGBUN DAGDQO $
1Q ([ SHWMYH$UN 7KH.DS\ Z W DO LORULQ 3\ FKRBI\
"RDQQD Z RUNVSUP DU® Z W LOAMGXDY'Z KR KDYH

H SHIHOAHG P LUIUIDMRQLODQ, IRP DVZ HODVWRH
VFDUKIQJ |RUD VHOWHR! EHRQIIQ) + HUSLDRIEH LYV IRRMG 1O
JHO@I WDXP D LQRIP HG DQG FLRW FX@MUDCDSSURDFKHYWDW
Z FDYHVRIHMHUYDURXY DUAEDVHG VRRY \RP DWE DZ DUHHW
IXIGHG P DIHY  DQG GHHS UHD] DWRQ WRKQIT XHV KA DV
<RID 11GD -RDQQDVFUHDWYH DQG WH.DSHXWE Z RINLY GHHS®
IOSILHGE\ WHODWIDZ R HVSHAD® WHTXIHASUIRHORH  TRQERKF DUMMGRM FRP
Rl JUHHOHY DQGIRIAWV 7KLIRXIK KHIFRQQHANRQ Z WK QDWLH
VKH LGV ERW DUAME H SUMMRQ DQG WH FDSDAW R KRG
UHRIDAYH FRP SDWRQDW\SDRHV | RUSHRS®! CDYLI DWW
FX@YUDOADQUMROY GROHIDHW JXLOVERXEWMDGOHW DOG WH
P DQ HP RARQV\WWDWDFFRP SDQ. P RP HONR FKDQIHDQG
WDV RIP DARQ
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