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JURP 3ULQFLSD(

0$7+(0% (1-2< 7+4+( -2< 2) /($51,1* 0$7+(0%7,¢
‘U 9LQL 6HEDVWLDQ 3URIHVVRU 3HGDJRJ\ LQ

ODWKHPDWLFV 3HGDJRJ\ JURXJ|S RI 6W ;DYLHU V ,QVWLWXWH
RI (GXFDWLRQ $XWRQRPRXV | OXPEDL KDV PDGH DQ
DWWHPSW WR EULQJ WKH -R\| RI /HDUQLQJ ODWKHPDWLFV
‘H EHOLHYH LQ WKH 0%$*,6 WHH JUHDWHU DQG PRUH ,Q
RXU HIIRUW WR XQYHLO WKH MR\ RI PDWKHPDWLFV OHDUQLC
ZH EULQJ WR \RX WKLV QHZVOHWWHU GHVLJQHG DQG PDGH E
WKH ODWKHPDWLFV 3HGDJRJ] VWXGHQWY EDWEFK
6HPHVWHU 'H KDYH ULHG WR PDNH LW
PXOWLGLVFLSOLQDU\ DV DUWLFOHYV DQG SHUVSHFWLYHV KI
DOVR EHHQ SUHVHQWHG IURP |DFDMRK/NP®LV F LSO DQ#HMW WR HY
ODWKHPDWLFV 3HGDJRJ\ JURXS QKBVHEHHQWHPHQW]LQIJHYHU
ODWKHPDWLFV :HELQDUV LQ |WKHHPDLIMWYWE&HOQM 6 AOUPD WEHHI LD
DQG 6ROXWLRQV LQ %RRVWL JD6iyWw i HMLWW LE VP HOWLRIQ R 1 @
WKH VHULHV Rl ZHELQDUV ZH RR®& PDWALR WV & HPH@HRRQ FZIK WK
SUHVHQWDWLRQV XSORDGHG¢ 7TKRQZRYURG7XWH PRYWIQH WRZD
ODWKHPDWLFV 3HGDJRJ\ JURXSOKDW @DGEH BVKLYQQHZ\D@HW W |
FRQWULEXWLRQ WR WKH 0DW H HPPOOMLLF/L YF R K © LR DHIG OFHDIMURQUA
RI ODWKHPDWLFV 7KH QHZVO
VRRWKLQJ VLGH RI ODWKHPDW
WHFKQLTXHV ZKLFK FDQ GR
DIIHFWLYH GRPDLQ RI WKH VW
HW XV EULQJ WKH ZRUOG R
VWXGHQWY LQ D IXQ ORYLQJ
VXUURXQGLQJ WKH VXEMHFW
PRUH IULHQGO\ DV D VXEMHF
‘H KDYH PDGH DQ DWWHPSW | WRy XXV KG MAKHHO R § HPOV L Bt |
SRWHQWLDO RI ODWKHPDWIFYQG :WKHRHOR HYWH Z VO \Y J O\ I
ODWKHPDWLFV FDQ IRVWHU Y QGHUAOMBQGHR F (RH DIV B VWK

VXEMHFWYV ~ WKXV LW LV KX F R RAUDWY LR H O HW U RILREH vV
ODWKHPDWLFV ODWKHPD DV|{URHMEVAHWWHU LV PDGH ZLWK

WKH REMHFWLYH Rl UHDFKLQJ HDFK ODWKHPDWLFV HGXFDWR
ZKR LV HQJDJHG LQ LQFXOFDBWLQJ WKH MR\ Rl OHDUQLQJ
ODWKHPDWLFV 7KH DUWLHOHYV SRHPV VRQJV
UHSUHVHQWDWLRQV VKRZQ L WKLV QHZVOHWWHU FDQ EH >
LQ FODVV DQG LQWHJUDWHG JQ ODWKHPDWLFV OHDUQLQJ




‘H DUH WKULOOHG WR LQWURGXFH WYX H1DWOHNAWN H
GHGLFDWHG WR XQUDYHO WKH P\\P\BMWWKIHP\D \R L KDXP EH
RXU ZRUOG $V SDUW RI WKH HGLWRURDOWWHWD M R2H]
GHOYLQJ LOQWR WKH FDSWLYDWLQJ RDHLARRY R | LBD WIKWH
GD\ WR GD\ OLYHYV
,Q WKLY QHZVOHWWHU \RX FDQ H[FHWV VDR GL S B HW C
HGJH UHVHDUFK KLJKOLJKWY WR HQSDXJLAHYV\BRXQEV H
PDWKHPDWLFDO KLVWRU\ 2XU JRDO L\Q R IP®ONH 6B\
DOO UHDGHUV UHJDUGOHVV RI \RXU OHDNA RHH P
MXVW VWDUWLQJ \RXU MRXUQH\ LQ WRKLL\G HD VR DDV
LQIRUP DQG LQVSLUH \RXU WKRXJHKWV DB G QMW M
WKLY MRXUQH\ ZLWK XV ZKHWKHU SR X VRH HDR QW XZ&KHRQ
HOHJDQFH RI QXPEHUV IHHO IUHH WR MBWX KKDWOL F Y
‘H KRSH WKLV QHZVOHWWHU EHFRPH\FIDDQVDR@HRV IR
WKH EHDXW\ DQG VLJQLILFDQFH RIL®DQX KM DRVML FWK L
DQG ZH ORRN IRUZDUG WR VKDULQJ W KH DEHDOQG \IRX(
$OLVKD 3HUHLUD




+LVWRU\ RI ODW i&H

ODWKHPDWLEY DEFEURVYV ®=RsX Q)

ODWKHPDWLEFEY DFURVYVY FHQW

$GLWL &RUUI



W LV ULIJKWOSHVDH®@FH LV} WBON/ KEHFPVWYHY KRSH WKDW H
WHDWKHULIKW ITURP P\ VFKRROJ GRDW D GQHIR2M RDQG LI VWXG
EHLQJ RQ WKH RWKHU VLGH JRIFWR&HHBMDW ¥ HVDKDD WKIHIY W K KB\
HI[SUHVVLQJ P\ WKRXJKWV DIQXRRIWKRH®REBRWILEVS DRIZDAVLR QD (

IDVFLQDWHG PH VLQFH FKLQG gpwKHPDWLFVY LV D MRXUQH

P\ VFKRRO GD\V ZKHQ , XVH
WHDFKHU ZLWK QR VWXGHQ
P\ FKDONERDUG DQG ZRXOG
E\ P\ PRWKHU IRU XVLQJ WKH
$00 WKH FKHULVKHG PHPR
GUHDPV WKDW , KDYH EHHQ
WKH VFKRRO GD\V ZHUH JRL
ILUVW OHFWXUH ZDV RQ
 PPDFXODWH *LUOV +LJK BFK
9, ZDV H[FLWHG DQG PRW
\HW WKH IHHOLQJ Rl EXWWHU
WKH OHVVRQ ZDV XQIRUJHW
OLWWOH IDFHV JD]LQJ DW PH
OHDUQ HQFRXUDJHV PH WR
WHDFKLQJ JRW ULG RI DA
QHJDWLYLW\ VWDQGLQJ ULJK

FKHULVK WKURXJKRXW EXW

VPDWWHUV DQG QRW!' WKk & HAM
HUG XS yHwwLyYJd VFROGHG
GRRU DV &% $OLVKD 3HUHLUD

ULHV DOG TRI®TCKRRG

GUHD B LR JGRIVW K EHE W URPLQWH
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LO®LISKUKEYW IURP ZKD@®G, KDG H
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OHVVRQV ,
VWXGHQWYVY ZKLFK PDGH PH
WRSLF
WR OHDUQ QHZ WKLQJV
OHVVRQV FRXOG QRW JR WK
RI EHLQJ GHPRWLYDWHG
DQG ZRUN RQ WKH ZD\V LQ
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TKHUHC QH ﬁ
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QWHUQVKLS H[SHULF
ODWKHPDWLFV OH . .

$ ZHHN EHIRUH WKH LQWHUQYV
/HDUQLQJ WKH DUW RI FOPVYYRRRyRDQDIHAHQRWG EHHO
ZDV DQRWKHU FUXFLDO DVBREWRRIOR WRWHRHIMES WKH >
TKURXJKRXW P\ LQWHUQVHKL g Hp FHERW B KQHED W KHPDWLF)
UHIOHFWLYH MRXUQDO WKIQPW | GRFFHRKRWHAH PN GRUPERRS]
HISHULHQFHV  FKDOOHQJHV| yRRCGcpWUbIBSKYRW DOO IL
SHIOHFWLQJ RQ WKHVH HQWMYLB¥ kRO RGT @ kHvWRH G D\
UHFRJQLIH P\ JURZWK DV| DQ) HGXFWRWEY ZHHNV RI LO
EHFDPH PRUH DGDSWDEQH;p SPMWELHQ¥HULRRQEH RI WHD]
HPSDWKHWLF 2YHUDOO K A WKIHRRPY LEMRYRYY K bV R X v
HQKDQFHG P\ SUDFWLFDO N§QQW L FREDWGHH REHY PRGR XV v
UHDGLQHVV TRU % (G JUDERYHVoWR HRWEY\ WEHVY 3 7
WHDFKLQJ SURIHVVLRQ $EKL\DDQ RUJDQLVHG E\ ,&0
KDGRZ WHDFKHUV DOORZHG
OHVVRQV ZLWKRXW EHLQJ KH
WKH ZRUN DOORWWHG WR PH
FEFFKRNRESY Lo FODVVURRP
SR U R TEE bR WH G LFWDW!
K

RXJ

SDWULFLD 6HTXHL

— ————S e E—
TKHUHTV D IDPRXV TXRMGO
DQG , IRUJHW 7HDFK PH

,QYROYH PH DQG , OHDUQ WKH FRXUVH RI
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K

<_

\HDU % (G SURJUDP W L
HISHULHQFH WKDW SURYLIGH PﬁuL
H[ISHULHQFH WR WKH VWXGH
RI D WHDFKHU LQFOXGLQJ
7TKH VWXGHQWYVY RI 6W

(GXFDWLRQ ZHUH VHQW WR
RI WKHLU 6HPHVWHU ,, LQW
ZHHNV W FRPPHQFHG RQ
FRQWLQXHG WLOO $XJIJXVW
, JOQDWLXYV +LJK 6FKRRO DW
JRYHUQPHQW DLGHG (QJOLYV
RYHUDOO DPELHQFH RI WKH
FRQGXFLYH DWPRVSKHUH

PDLQWDLQHG 7KH VFKRRO U4_H:\/DV\{@>6FWR<|1HN/DP
DQG HOHFWULF IDFLOLWLH 1 FORY WY RBRRY B

HTXLSSHG ZLWK VPDUW ERDPGV Kh@$ WS E6HEWY o)
FRQQHFW ZLWK WKH ZRUOG FKQRORI\  oxpEHU
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PHGLXP VFKRRO 7J<HO
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QWHUQVKLS H[SHULH
ODWKHPDWLFV OH\

-XVW OLNH SHUIRUPHUV VXFK DV PXDL¥WDQW V&R GRNSD DD R
PHVPHUL]H WKH DXGLHQFH VWXGHQWKRZHIDAKH DD ® Q@ ¥ B URH
RQ WKH URDG WR EHFRPLQJ D IXOOH\OWIBU H,GKIYG CDFXK HRWS S L
FORVHO\ ZLWK 6W 7HUHVDTV +LJK 6FKRRO

VZIKHUH VKRXOG EH QR VXFK WKLQJ DV ERULQJ PDWKHPDW
7KLV ZDV WKH RQO\ TXRWH FRQEWKXQ®®\SUHSDIURQJILIR P \P
WKH GD\ DUULYHG 6LQFH LW ZDV P\ Q@ W\W KO MWXKREH QW \D |
EDFNJURXQGV , ZDV YHU\ QHUYRXV @ QGG HQVR WZKHH \QUA DI )
EHFDXVH WKLV zZDV JRLQJ WR EH P\WIHDFKH H [ SEMXUN HQ\F HZ D\
ZRUULHG DERXW ZKHWKHU RU QRW , FRROWKMDWW XKD \W @ C
IURP LW %XW WKLV QHUYRXVQ HY X KIHTOXFHH GGRIID V. QRARPRQ & |
,WTV VDD®KHPDWLFV LV QRW DERXW QXREBOVRUITWRR\RC
XQGHUVWDDDN. ®EOH WR PDNH XVH RI D ORW) RW WBH\WWER QY J
ZKLFK ZHUH YHU\ XVHIXO LQ SURHUW GLAEDIUWWH WV DEIBQ QY \
WKH XVH RI PDWKHPDWLFDO FRQFH2WW JIDQ K HADKCH ® L0 HO R D\
UHJDUGLQJ WKH VXEMHFW 7KH OWXM H3/H R/ARQ B WALD MALURHGWW
VHVVLRQV LQWHUDFWLYH DFWLYH EDVH

$IWHU P\ ILUVW OHVVRQ , REVHUYHG WROWG VIDXIG QW \Z D
OHVVRQV DV ZH FRQGXFWHG RXU OHWDW¥RQDVZEWRKSDU¥IGU
FODVVURRP WHDFKLQJ , FRQGXFWHEGE BUDRW JRIY B IDALG MADL
WKH VWXGHQWY ,W ZDV DQ H[SHULHGF®ORIRWU WK H D U IQHVL]

ORW RI PHPRULHVY WR FKHULVK
2VGHQ /RSHV %DWEFK
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QWHUQVKLS H[SHULH
ODWKHPDWLFV OH . .

:LOO WKHUH EH DWIIIVW ! KDW LI WKH\ GRQ W ZD
'LWK D ORW RI H[FLWHPHQW] FARWKWIULW\GDDQG I DBALWVRDFK
QHUYRXVQHVYV |, HQWHUHG HODMENWU /IRQHEW Q:® Y LFHRIQWQYHFW

%R\V $FDGHP\ :LWK WKHLY WHKERQQORHLHW O VDIGHY DQFHP H (
\RXQJ HQHUJHWLF NLGV URVH %R\W KHKDW HHMA DVKG JTLLH HM H
*RRG ORUQLQJ OLVV 2K <HWRXOXVYBWIHDUL@UKLS ZDQWHG W
KDV VWDUWHG ,W ZDV WLPH YR FL$W LDIOFO \OHPIHH GD\Q IGH R/U
LQ D SUDFWLFDO VHWWLQJ )LGYWFXVQMRORRB®FMIGHPRWIIQ W B C
WKHQ LQWURGXFHG WKH VXHMHFG K,RZRXR ® DENH WWHKDF B HE W
ODWKHPDWLFV 7KHQ WKHUH GRWHX VD LIQD QWK HR XGNW DREDF NV
QRZKHUH , KDGQ W HYHQ YWRUW HWGL PWKZHL WO DR XU \HDW L O\
$Q\zZD\ , DVNHG WKH ER\ WR YV SHBINFKLHD BUNKBGID OWHVWDULHW L
ZLOO WKHUH EH D WHVW DIWH®@RWHKHIUFO MV V'P D,OIH YR LEW VB
IXQQ\ EXW , UHDOLVHG WKOW DMK \HGWRRQUN ZEDOW VWWR XVSHH
WRZDUG PH DQG ZDV ZDLWLQJD RGU\DDXDBVEAH T XHWWLEBQ +L°
1R WKHUH ZRQ W EH DQ\ WHNMWVDWEKLJ®HQVLWR RDYH D J
UHOLHI ZLWK ZKLFK WKH ER\ MRPOH EHDWRQ® KLV EBQARQWYV
ZDV DV LI , KDG UHPRYHG D \RNRXIQOR® WLW QH¥FINUH KPPRUH E
HQWLUH FODVV ZDV QRZ UHOIDIZH® @HOG/ HFE ULVR YOW W R HO BEDV @
7KRXJK RQO\ RQH FKLOG JRWSR\BW DRRGE HHUWQN R UWKLVSHRSO|
TXHVWLRQ H[DPV DQG WHVW\W HKHDW HWE 8 ZOMH GE\H HRQ WKKHHL U |
YLOODLQV LQ D VWXGHQW V §MWHKH'S @D H QXY K HOUHD FHR WIR WHF F
PRUH PDUNV WKH\ DUH QRW |pB®SHWRD®M RY RV WHK HDLHID B R L Q ¢
SURFHVV 7KH H[DP RULHQWHGS P UB G WHRU LW KIHQ ¥ KMLADE HEX WQ
WKH VWXGHQWY FRQVFLRXVJ\RRW XGNRWQ VRURRXQ\ QEADW KIHQ |
WHDFKHUV DGPLQLVWUDWLHMH[SSHDUHQWNY IDQGI R/HR FALK M \F |
ZKLFK FRQWLQXRXVO\ SOD\\ ZL0D ONGHY N XY EFHR QRUFLRW W H Q

PLQGV RI WKH VWXGHQWYV (QDEOLQI,YWXG HOMWMy W Ry QHBY C

ZLWKRXW WKH IHDU RI H[DPV LV HVVHQWLDO

%UDLQ 7HDVHU

. OVWUXFWLRQ

ORYH OLQHV WR
IRUP

TXDGULODWHUDOV

$\HVKD $QVDUL



SRHWU\

ODWKHPDWLFVY D SDWK WRADUGYVYV 0\ QIDMKWNEG Y,

$ MRXUQH\ WRR IDU WR JR E

\RRPDWK V YDVW GRPDLQ L

$ ORJLFDO SDWKzZD\ WR WUH GK%@H VWRULHV Rl OHDUQL

$ XQLYHUVH FKLUSLQJ WKH
/[LIKW WUDYHOV D SDVVLQJ

6SHHG PHDVXUHG WKURXJK

ZEHIW Y R YCP\VWHU\
KRWERIPG IXO0O PDUNV

RQFH
\HW P

SOQfRPHWU\ HPHUJHG D QHZ

6LJKW RI JDOD[LHV JOHDPLQJ.ZWMWKpBHBXW'\DQG VKDSHYV
:KDW FRPSDULVRQ FDQ \RX JKHK®BXJK WRXJK LW DSSHDUF

:LGH ZLGHU WKDQ LQILQLW\

,Q D XQLYHUVH ZL
'KDW KROGV IRU D
$ SDWK WRZDUGV LRILQLW\

1IHYHOOH &RXWLQK
OC
6\PSKRQ\ Rl 6LOOLQHYV

$ GHVLUH WR FRQTXHU D C

UHEMWERIG WKH MRXUQH\ D
POMWHYD v EHDXW\ D JXLG
OB YRULWH HPHUJHG D SC
SUDFWLFLQJ SHUVLVWHQW

6FRUHYVY VRDUHG DJDLQ D
7KH SDWK ZDV EHFRPLQJ D

&KDOR GR GRVWRQ NL EDDW NDPUYWW KRLERUOG H[SDQGHG

ODWKYV DXU 6FLHQFH

LQNL SHHKFKDPRRMBHWHVKDF QD FDUHH

ODWKV NL SX]]JOHV WKH\ UH OYNH D P\VWHU\ V FOXH

6FLHQFH NH H[SHULPHQWV
QHZ

*HRPHWU\ NH VKDSHV WKH\ P
6FLHQFH NH H[SHULPHQWV OL
6WDWLVWLFV NH SLFQLF SH W
ODWKV ND HTXDWLRQ 6FLHQF
&KHPLVWU\ NH UHDFWLRQV W
ODWKV NH FDOFXODWLRQ
FRPHG\ NH GUHDP

JOXLG G\QDPLFV NL IORZ LW V
ODWKV DXU 6FLHQFH WKH\ UH
SUREDELOLW\ NL GXQL\D LW V
ODWKV NH
VSLFH
7RJHWKHU WKH\ URFN OLNH D

w

H

i

HRZETWKY RERETW Kk R

$ PLVVLRQ HPHUJHV WR N1

DtNi"RDvW@&H dWVZWR VKDUH \

B PFRYED W iF DR H X/l PDV
KHY PDNH TXLWH D VLIJKW

NRWEHIGWKE Rl FRLBISY vwR U
Ho ofWid RWeH T X W B @ PSR L
RO Rx B HP PUMBT uKBX FWYD ¢

7R LQVSLUH \RXQJ PLQGYV

OLNH D ULYHU% Y PH T yporr
| QO D IXQQ\ FRVPLF FKDVH

OLNA D IDPRIK\CTFH

IRUPXODV B6FLHQFH NR %WQ;H_%JD

PXVLFDO IXVLRQ

ODWKV DXU 6FLHQFH FUHDWLQU D VFLHQWR IWKH JdHPA R &!
&DOFXOXV NH OLPLWV WKH\ SjvKk WKHERRHEBuUBH W X WkH

ODWKV DXU 6FLHQFH
V N\

WKH\ V
6KUXWL 6KXNOD

IHW ¥ XYHip AR Y R BU WRH L Q
YHUVHV WKDW FLUF

PDWKHPDWLFDO KRU
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-RXUQH\ ZLWK ODV\CI'_.-—'Q

ODWKHPDWLEY WKH FRQVWDQW ¢Q-RXQ@bH ZLWK ODWKHP
ODWKHPDWLFV DV D VXEMHFW oK 4V sEiksH @/ LRUH RIGKIE 0EDW K H P
PDQ\ VWXGHQWY +RZHYHU LQ P\ FDVH ODQWKN ZDV
RQH RI P\ IDYRXULWH VXEMHFN VzDRKH UHIRMRRK ZODNVGH ZLW
WKDW LW GLGQTW UHTXLUH PRwWHR IBRWEH ©HBWR DQBHLWQBE
IXQ WR VROYH WKH SUREOHP VoK K HFOMH N VRSLRA S DYV IR |
WKH VXEMHFW ZDV WKH FRQVMWWSRWHIR Q@ DR/ VB RB 8 WIKIPFEHQ) \
ILJXUHV , UHPHPEHU WKDW LGEGEKRARIHWE ERKREMPOD QG
OHFWXUHV GHGLFDWHG MXVWsMWjRFJHRPHWU\ +RZHYHU
P\ WHDFKHUV QHYHU XVHG L QR RHPW R DVONEWD M HM k HW KW R
KHOS XV SORW WKH ILIXUHV WARUH DG XUPWHR\DURXQG W
ZHUH QHYHU UHDOO\ WDXJKW WWRX Q3 iU R\ 8  NDRIN bR R Q J
WKH FRQVWUXFWLRQ VR LW ZPM BH!IIERXYOW MR MRAYH MWkt
WULFN\ SUREOHPV :KHQ LW pR/DPH WRHD O HREWWE-DVN V6L
HTXDWLRQV , UHPHPEHU , KDW FRRRIQ\HEWHWWLMR @BV WKHQ
UHODWHG WR WKH GHULYDW IgRRQv RoIp fhkU W L @ DAR YR X®PN v
+RZHYHU WKH WHDFKHUV ZRXRGKTW\ LWHAQRY FMAH Y DV ¢
P\ GRXEWV DQG VRPH HYHQ D\ R PDWR AUR WK @ K DIJHRO S H G
WKH IRUPXODH 1RQHWKHOHWRQWEHGHHZHYE DMRAPH WR EH
WHDFKHUV LQ WKH KLJKHU VHPBROEIHN RIKR UWOHANDOQG GL
SDVVLRQDWH DERXW ODWKHP DWW LAY WP Q ¢ pPWKA) oMU HE WR C
WHDFK WKH GLIILFXOW WRSLFVRZLWKy PXH¥ HQWIKXYLDNP p\
/KH\ HYHQ ZHQW WR WKH H[WHOWKRU WPNERD URI® WKDW F
OHFWXUHV IRU VWXGHQWYV ZK&FUROYE WK Z2\OXEMYE VAWK L
GLIILFXOW PDWK WR XV HVSHFLDOO\ WR
7KH FXUUHQW WUHQG Rl WHEFRKFHISWIWEDIBDWbGWH LW KH P
GHYLDQW IURP WKH WUDGLWLBR WR IRFUIMKKRCMVRRER IWHH B GARURJ
7KLV LV EHFDXVH WHDFKHUV WR® R \WEH QX £ & HE W DWW W\ p o
RI OHDUQLQJ UHVRXUFHV WR Il G YWXGHEQ MY KIQBHG\Y WDR
WKH FRQFHSWV EHWWHU 7KH p\GHP PKH Wk DiWhb @Y B IpQUKG WEZHIS
DQG ZKHQ WKH\ JR LQWR WKHpUpQ/OWHYY RRR PYD WKk P 55w W v
LQ D ORW RI HIIRUW WR WH D RKR Wi HYRWIXBHEQWM WK K vERY 4 E
RI D SDUWLFXODU WRSLF 7KX¥ KW Kb\ PE N H\8 K R HVUXE MG & WL L
HDV\ DQG LQWHUHVWLQJ IRU VHIRH ¥ WG MEKWW XEMHEW RI 0D

]
-DQLFH / 5KHD *RQVDOYHV
LT ROCe .
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[KRXJKWY RQ ODWE

- 5ROOHUFRDVWHU ULGH ZLWK 0DWK
‘ ‘ $V DOZD\V WKLV FRPSHQGLXP RI SXEOLNKHG
"LWKRXWGHDO RI JURXQG 7KHUH DUH VHYHUDO OHWS
PDWKHPDWBEWUDU\ ZKR KDWH PDWKHPDWLFV , W PW BE
HYHU\ LQGLYLGXDO WR XQGH UV \RD ®DBWKH

WKHUHTYV Q_Bng\!VQP]LVWLF DV ZHOO DV SHVVLRLWHQHP\ )
\RX FDQ GFROzD\V ZRQ GXULQJ H[DPV JLYLQJ PH ORZKD

(YHU\WKLQJPHORXBRBOLF IHHOLQJ Rl QHYHU VXBVWRQLQY
\RX LYy ZDV VXUSULVHG WR VHH KRZ H[FHOONQWRZDG!I
KDSSHQ" , ZRQGHUHG %XW WKHQ , WHIFR Y& B R
PDWKHPDWIFY v xs XQWLO DOO WKH JURXDRGWVHRIDOR
(YHU\WKLQJVEDRHARHXLIDT QRW EXLOW LQ D GD\ LW WRRWWNVE
\RX LV QXPEWYHKYWHFWXUDO FLW\ , SUDFWLFHGKEQGSHBHY

6KDNXQWD6\ VHQQERQILGHQFH LQ RWKHU YD U LLRX I D WH®I
, KRSH \RX PXVW EH KODYHIQ\D @RI WLRERI V/

A_*_A

o -,

siee //ékﬂuﬁ

TRYING

7KRXJKWV RQ PDWKHPDW /
, VWLOO UHPHPEHU P\ IDWKHU WH(
ZKHQHYHU WKHUH ZHUH WR EH DQ\
HQWKXVLDVW DQG ZH XVHG WR GL
DQ\WKLQJ UHODWHG WR PDWK OLM
PDGH PH XQGHUVWDQG DQG VHH W
RI KLP , DP DEOH WR VHH WKH ZRL
ODWK KDV EXLOW LQ PH D VHQVH
KDYH RWKHUZLVH , KDYH DOZD\V
XVHG WR JUXPEOH DERXW KRZ EFR
ZRXOG KDSSLO\ VROYH WKH SURBEO
D SUREOHP ZH GRQ W NQRZ ZKDW
VROYH HDFK VWHS DQG JHW FORYV
JURZV OHDGLQJ XV WR VROYH WKI
(YHU\ SUREOHP JLYHV XV VRPH H[S
WKH PLVWDNHV ZH KDYH PDGH SUH
EHDXW\ RI PDWK
/JHDUQLQJ PDWKHPDWLFV PLJKW E
'KDW LV WKH OLQH WKDW GUDZV
$FFRUGLQJ WR %ULWDQQLFD FRP F
WKDW \RX KDYH VSHQW GRLQJ VRP
YHU\ LPSRUWDQW ,W LV PDWKHPEL
H[SHULHQFH

~,
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, DP DQ RGG QXPEHU 7DNH DzZD\ RQH OH
HYHQ :KDW QXPEHU DP ,"
| 7KHQ "

&XULRXV WR NQRZ KHU VWRU\"
), *+7,1* $/=+(,0(56! $VKD ODTDP LV WKH HSLWRPH RI iK
HDUQLQJ P\ EDFKHORU V VKH W
FODVVHV DUH FRQVLVWHQWO\ IX¢
XQGRXEWHGO\ D KHDOWK\ GRVH IR
WKHRU\ +HU DXUD KDV WKH SRZ}
LQMHFW WKHP ZLWK SDVVLRQ DRQ
TXHVWLRQV VROXWLRQV IRUPXQL
KHU EXW WKH RQO\ WKLQJ VKH IR
6KH ZDV GLDJQRVHG ZLWK EUDLQ
OXFNLO\ LW ZDV GLDJQRVHG DQC
7KH SK\VLFLDQV ZDUQHG KHU WK
PLQG DFWLYH VKH PLJKW GHYHD
KHUVHOI DFWLYH VKH XVHG WHRI
SUREOHPV DQG PHQWDO FDOFXOD
WR DUULYH HDFK GD\ DW WKH FRC

100 20 JUDE WKH QHZVSDSHUV DQG VROY

7XLWLRQ IRU PDWKHPBWIUHPDLQGHU RI KHU WLPH ZDV
7KH VWXG\ RI PDWKHPDWWKYRXIKADWKHSURBAQHPV ZLWK kl
EHJLQV LQ PLQXWHQH\/\VHUE%\WRLH\Q\GH/UYHQ( DV D UHPLQ-G
PDJQLILFMHQRBUODHYV &DOH@%W@W@ DQG IDLWK D EULJKW il.
(YHU\ VFKRRO WULHV WRi FOIWHRQWRRE WHHH PRKRE MRYWR ¥ SH’R
HGXFDWLRQDO QHHGV E?(@\/KWKLI-MJI-Q@Z’ b QN B L hyR dv R KZRRZQGH'
PXFK D VFKRRO FDQ GRIi MXRLO@DMRW ks @RV H IRU PDWK
WKDW HDFK VFKRRO |DF-HG|—FH|—\)QSL|¥FKL|'bCobL\VVc§(QngPBHWK D@l

DUH D KLJK VWXGHQW WHDFKHU UDWLR DQG OLPLWHG

WLPH WR FRPSOHWH WKH vvd'o PN W rVhbiE NOYXGRAWY P X
SUREOHPV WXLWLRQ LV WHAHWHRQ s¥EHYELGOLWIW PRUH S
FRPHY WR VXEMHFwWV oLNHF ®BHWR XRGHEY WP RYRE OHDU
OHYHO RI FRPSOHWLQJ WEQD\P\Hb[PEO}R/ WERKY oC R&ARWY  2Q1
JLYHQ WLPH LQFUHDVHV H%HBWbWLL‘?éépR%’H—LPWH WXLWL
VWXGHQW KDV WKHLU RzQVSHhEh BRALYHSUbR FIPWKLBRP PXVYV
DQG LW LV PRUH WUXH Vz&%HFLVV\/LQR%HP\?U\HRLQWHUHVWLC
XQGHUVWDQGLQJ WKH FROPHNRART MKBEYRUYRRGHP VROYLG
VRPH VWXGHQWY PDWK FHBWIMRL WRHZWWER L BYVHHQFH R
IRUHLIQ PRYLH zZLWKRXW PXEMEWIHAY, o spmp

W VWDUWYV ZLWK * DQG HQGV ZLWK + DQG V|
GDWD :KDW LV LW"



IXLWLRQ IRU PDWKHPDWLIE

$V 6KDNXQWDOD 'HYL ULJKWO\ VD
LV QRWKLQJ \RX FDQ GR (YHU\WR'
(YHU\WKLQJ DURXQG \RX LV QXPE
WR KDYH WKH EDVLF NQRZOHGJH
PDWKHPDWLFDO FRQFHSWV VXFK
FDUU\ RXW RQHTV GDLO\ WDVNV |
KDV DOZD\V EHHQ D FRPPRQ PLVF
PDWKHPDWLFV LV D GU\ GXO0O E|
UHVXOW RQO\ VWXGHQWYV ZLWK C
WXLWLRQV DUH UHTXLUHG HVSHE
LQ PDWKHPDWLFV %XW LQ P\ RSL
WUXH ,I| VFKRRO WHDFKHUV PDNF
OHDUQLQJ IXQ DQG LQWHUHVW LHX
KRXUV VLWWLQJ IRU WXLWLRQ DG
RYHU DJDLQ B6WXGHQWV FDQ SUDI
WKHLU RZQ DQG DVN WKH WHDFKI
VROYLQJ WKHP LQGHSHQGHQWO\
IDFW WKDW LQ D FODVVURRP ZH |
PRVW RI WKHP EHORQJ WR WKH D
ZKR DUH VORZ OHDUQHUV ZKLOH
EHFRPHV YHU\ GLIILFXOW IRU D )\
LQGLYLGXDO GLIIHUHQFHV RI VW
ZKHQ FRPSOHWLQJ WKH VIOODEXV
VXFK FDVHV VWXGHQWV PLJKW J
WUHDWHG DV LQGLYLGXDOV DQG
IRUFLQJ WKHP WR H[HUW WKHPVH:(

BHV ZKR DUH VORZ FI
EDVLFV RI PDWKHPDWL
IRXQGDWLRQ ZKLOH JI
HQFRXUDJHG WR VROY
WKXV KHOSLQJ WKHP Vv
DQDO\WLFDOO\ $OWKF
ZHOO LQ PDWKHPDWLF
WXLWLRQ WXLWLRQ St
LQFUHDVLQJ RQHTV LQ
RQHTV VNLOOV LQ SUR
RI UHJXODU SUDFWLFH
WKDW PDNHV PDQ SHU|

6DPDQWKD 9D

)DF W

JRUW\ LV WKH RQO\
LV VSHOW ZLWK OH
LQ DOSKDEHWLFDO

2QH LV WKH RQO\ Q
VSHOW ZLWK OHWMW
GHVFHQGLQJ RUGH!

7KH KRXU DQG PLQ
D FORFN FRLQFLGH
GD\

0\URQ *RPHYV

%

%HDXW\ RI ODWKHI

™

™
™
™
™
™

™

6HOVLQD 'RG



H ~

ODWKHPDWLFV LQ " . -

i
.\]_

6WDWLVWLFVY 7KH IDYRXULWH'FKLOG RI

ODWKHPDWLFVY DQG B6WDWLVWLFV VKDIKHERRWPKH DO HSDRI [
GLVFLSOLQHV ODWKHPDWLFV LV ®BOM KIHIGQWRLRI GH#M L\
PDWKHPDWLFLDQ * + +DUG\ RQFH V DIL® \WHUPPW R HS DN F |
SDWWHUQV ,I KLV SDWWHUQV DUHPRXV\HHSWKRD D H B VP D\GH
6WDWLVWLFV LV D SDUW RI DSSOLHG ODWRMAD@DESLD
ODWKHPDWLFV LQ WKH DSSOLFDWLR@HXH Q06 W K W LOWDWMKEN
RQ GLIIHUHQWLDO DQG LQWHJUDODEDROE WO XWK HORD\H DD @\
XVHG LQ SXUH ODWKHPDWLFV OLNH Q BMHXVB® IZRY/ D 06 OF
DV ILQGLQJ WKH FXPXODWLYH SUREWDEEOWWRQURKP FVMKLR G L
,Q ODWKHPDWLFV WKH JRDO LV WRHSRRLYMH MPKWRUWHRWVR &I
PHWKRGV IRU XQGHUVWDQGLQJ GDWIDD QQ GR IRADHNQ QV 1§ HOFLL
WKHRUHPV WR MXVWLI\ WKHLU PHWKRGYV

,Q FRQFOXVLRQ G6WDWLVWLFV OYNH\PRMWURNE® DQ B | XOMDH/
ULJKW DQG FDQ EH FRPELQHG EHDX\MW XGRM\GZH N KOP D 8V R(
PDQ\ EHQHILWY WR VWXG\LQJ ODWKHADWLRG\DQI ESRWDKN
VWXGHQWY FDQ GHYHORS D VWUR @D QR K B GIHDISR)XQOL [R B RV
LOQWHUHVWHG LQ SXUVXLQJ FDUHHUY IG®WD(O/ FLHQGW YDXF
DGGLWLRQ VWXG\LQJ ODWKHPDWLFV DWGGHEOYDWLSWYRQ
WKLQNLQJ VNLOOV SUREOHP VROYLQ@KHANH O/QN.ODYGDGIBV
VXFFHVV LQ WRGD\ V ZRUOG UHJDUGOHMY RI WKH FDUHH

A W

BE &8KURPDA4XHVW “

ODWKHPDWLFV L
FDQYDV XSRQ ZK
VWDWLVWLFV SD

LOQWULFDWH PDVW
XQGHUVWDQGLQJ

YLEUDQW FRORUYV
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&RPSOHWH WKH FRORULQJ RI WKLV JHRPHWULF
DUH WKH VDPH FRORU <RX F%QXR”QOSBKGD—Q[?RX[
3XUSOH $\HVKD $QVbUL
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+DUPRQLRXV ODWKHPDW |
WKH ODWKHPDWLFDO &RU

ODWKHPDWLFV L KPMHDWKHPDWLFYVY DQG PXVLF VKI

DOSKDEHW ZL ZKLFFK?QQHFWLRQ URRWHG LQ Wt
WKDW XQGHUOLH ERWK GLVFL

*RG KDV ZULWWHQ WK H[sODLQHG WKURXJK YDL
XQLYHUVH DQG PXVLFUKMVKP KDUPRQ\ DQG VWUXF

WKH ODQJXDJ ‘R\NKUR)()\I].KVWO\ UK\WKP WKH IXQGDI

ZKLFK ZH LQWHQS\‘ LQKHUHQWO\ PDWKHPDWLF
*DOLOHR WO ROMH | RIWHQ H[SUHVVHG DV IUDFW

W’ ZKROH QRWHV KDOI QRWHYV
W GLYLVLRQV RI WLPH DUH DQLEL

Q.  —=
FRQFHSWV OLNH IUDFWLRQV I

ODWKHPDWLFDO ,QVLIKwWV LOWRMHRIUBeKY °°HHE
UK\WKPV DQG WLPH VLJQDW

V/IHDUQ KRZ WR VHH 5HD0L¢|¢WM|EEWWHYMV\¢@LP%JHOOLQJ
FRQQHFWV WR HYHU\WKLQJ HOgtH WoRs NRRBYPRAGD WKkRFER
$ SURIRXQG FRQQHFWLRQ Ip%yVHBE o RWW¢HIED\HG RU v
ODWKHPDWLFV DQG *HRJUDSKY pZKHY Hp WKRUWEKEWHIPEY EDV
RI WKHVH VXEMHFWYV FRPH WERAMKIHI p YWAR P Y HwWRi U Y D
WDSHVWU\ RI XQGHUVWDQGLQJyKHRIYDEKQO¥HD MEEM T We
LV GLYLGHG LQWR GLITHUHQW RYDQMIFEH R QEoPRRW B Yl RM <
IURP WKHVH EUDQFKHV KDYH [ p{W %R Sk | BXQE6 DIVLR R EWR |1 |
ODWKHPDWLFV UDWLR 7KHVH UDWLRV JRYH
*HRJUDSKLFDO FRQFHSWV OLN&| GORWRIFASKY DRGVPPSO F
VFDOH XVH FRQFHSWV VXFKp@PWkHPRWEMWHY OE6EPHZRUN
WULJRQRPHWU\ 0DWK SOD\VgByFRQWUDO UROH LQ

FRQFHSWYV OLNH 3DUDOOHOV Rl HAMLMYB D PQ Cp Rt kG- DM
RI /RQILWXGH DV WKHVH WRKkf4 D3 Hr & [§ VAMYHE WRF K QF
GHJUHHV )URP GHSWK RI WKH RFHIR W WiRy K Ithlyd We Rily @V Kk
PRXQWDLQV HDV\ DQG HIIHFWEYHpRRWGSHOPMW WD 1M 1 M H e
7KH FRQFHSW RI *UDWLFXOH MY RO Y pHyO iR QW MO LAXH v
FR RUGLQDWH V\VWHPV  DQIXP® Y x BILY WB Q@ FdH P RR WK H
FDOFXODWLRQV UHODWHG WRphRUMKIRU MF K P Ut 3@ X34 B
WKHUHIRUH GUDZV D ORW ZRRP BRWKHAPMWTRPLRO EF
FRPSRQHQWYV *HRJUDSK\ DQGp @PVEKHRDWNTSHIGW VLo UK\
FORVHO\ OLQNHG ZKHQ LW FRABRWRLRBY bBWHRFD W LFYV
SRSXODWLRQ GLVWULEXWLRQ PG @BREROVIRU XOGHUVWDC
7KHUHIRUH LW LV ULJKW WR YR\ MK BW\Q WK R DW 5F ¥ (%
*HRJUDSK\ LQWHUVHFW WR BOWkHWEWLERS QSR AYwWyY
EHWZHHQ VXEMHFWV DQG PDNHoNRRKAV ERWR Ao &Y KLJk

FRQQHFWLRQV EHWZHHQ GLITHYHOMW RENVRLY EHWZHHQ DUV
6LQHUD *RQVDOYHYV %HQHGL
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&RUUHODWLRQ RI ODWKHPDWLFV ZLWK 61
ODWKHPDWLFV DQG VFLHQFH JR KDQGVL®MLKBE QEKHQEXERRRQ J
7TKLQJV OLNH DOJHEUD FDOFXOXVD®@Wd RWW DRV IFEWWDLN U W
VWXG\LQJ GDWD DQG PDNLQJ SUHGLFWLRQV
%RWK PDWK DQG VFLHQFH WHDFRED® RD G,IQY DB WIKG KIRE LW R \
WULFN\ SUREOHPV VWHS E\ VWHS ZKLFKHVYVJWHDQIS LM)HWRN A\
ODWKHPDWLFVY DOVR KHOSV XV WDONVWERXWH (POPVEKRKIR/D WQ F
WKLQJV ZRUN LQ QDWXUH ZKLFK OHW\DWHKEP PHDVXUH DQG
'KHQ DQ LQGLYLGXDO GRHV H[SHULFNQMWR/ X@&HU RWDHE X\KH
\RX UH JRRG DW PDWKHPDWLFV \RXDRBQ XKWMHQ BV DVQNGH W KiH
SK\VLFV FKHPLVWU\ DQG HQJLQHHBRQZHKHD \ DX ORW HR Q QRDF
VHH KRZ FORVHO\ PDWKHPDWLFV DQGLNVFLIHRG H ZIRHINF W B IHW
WKLQNLQJ :H OHDUQ KRZ WR VHH SDWFDHOU QW F D\QUIRM\YH X/KALX
LQ VFLHQFH
,Q WRGD\V ZRUOG WHFK DQG PDWKHZPDPWMWKHBP DW LEFFHNV WRDU |
WRROV DQG FRPSXWHU SURJUDPYV OLNH DQ H[SHUW
/IRWV Rl FRRO MREV LQ 67(0 ILHOGRWXHROGWXMHH DMR. FBVH DIQRC
PDWKHPDWLFV DQG VFLHQFH LQ ¥YRKRRSOEKMMSH/UX VLX 6O GHULAQ
WKLQJV PRYH LQ SK\WLFV \RX FDQ \D/O¥IR @HDH @ HFEARRKWW FODQ/
LW 5 HPHPEHU ODWKHPDWLFV DQG VFLHYBH. DPHBIK) W) MUXNDVD Ia
WKLV OLQN KHOSV XV VHH Zl(\AWKH\ UH LPSRGMWDXQ WD QG\D
2k
7KH (VVHQWLDO /LQN %YHWZHHQ ODWKHP|
ODWKHPDWLFV DQG ,QIRUPDWLRQ 7HFNERORKH  7XLPMHUGM
FRPSXWHUV DQG WKH VDIHW\ RI RXUFRQARUWINL @D QR LW K'H 7KMDF
*RLQJ EDFN LQ WLPH JUHDW PLQGWDWLNWY WERDSL R R Ul HYJ HOAH
FRPSXWHUV HYROYHG VR GLG WKH WRWKHRFRADAN R | LRRX M KD}
DOJRULWKPYV 7KHVH DUH VHWYV RI PRW\KB® D ®\]HDYD VWV /RIXX
UHOHYDQW LQIRUPDWLRQ (YHU\ RQOQQGH. W SDQWHFWLRR ER U
PHWKRG XVHV PDWKHPDWLFDO SURFHYNMNJHN LIWR/ NWOQFHWSW $I1O
DFWLYLWLHY UHO\ RQ WKHVH PDWKHPDWLFDO SULQFLSOHYV
,Q WKH FRQWHPSRUDU\ HUD WKHUH LVSDRGOQFHIHDW.IDIUGEF
DQG DQLPDWLRQVY WKHLU UHDOLVP FD®VEH UDSWURE XWWYS
VHWWLQJY GHSHQG RQ PDWKHPDWLFOLO XTRA® HOSWP Y QWRV F T K
, QWHOOLJHQFH $, DQG ODFKLQH /HDURA\LBRDW&HDWLKND YR X
OLNH OLQHDU DOJHEUD DQG FDO FXDE O UG FWM KNMAD &\ VR HW
DQG SUHGLFW RXWFRPHV )RU DQ\RQADWKYLY F URMD Q7 , WQ
VROYLQJ VNLOOV DQG IRVWHUV LRQRYD® ZR @/ K$W KN DB K QGRLON
PDWKHPDWLFVY UHPDLQV WKH JXLGLQJ IRUFH
,Q FRQFOXVLRQ PDWK DQG ,7 DUH LQN HKDDUPEWHK WRHW K DV

DW WHFK LQQRYDWLRQV OHW V WKWQR@RRRWWKKDQ G: KD & Uz
5HRQ 9D]
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(YHQ WKRXJK \RX WDNH DQ\ VKDSH ZLWK W
D FLUFOH SRVVHVVHV WKH ODUJHV\
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ODWKHPDWLFY DW WKH +HDHKW RI ,QGLD V )LJKW $J
+DUVKDG OHKWD 6FDP

20FH XSRQ D WLPH LQ WKH EXVWGLO. 6OLFH ZLVH

D VWRUP ZDV EUHZLQJ LQ 7KH L FKDOOHQJF
PDMRU HFRQRPLF FULVLVY WULJJHEKG E\ QRQH RWKHU WKDC
+DUVKDG OHKWD VFDP 7KLV LV WKH VWRU\ RI KRZ PDWKEF
HPHUJHG DV D VLOHQW KHUR GXULQJ WKHVH WXUEXOHQW WL
'Q WKH KHDUW RI OXPEDL V ILODQFLDO GLVWULFW ZKL
LUUHJXODULWLHY EHJDQ WR FLUFXODWH 7KH FOHYHU VWRHF
OHKWD KDG SODQQHG RXW D KLVWRRN.F VFDP E\ PDQLSXODW
PDUNHW DQG VLSKRQLQJ RIlI YDVWRYRPV RI PRQH\ IURP RXU
6WDWH %DQN RI ,QGLD $V WKH VFDP ZDV SXEOLFO\ UHYHD:
ILODQFLDO KXE GLYHG GHHS LQWR FKDRYV

$PLGVW WKH WXUPRLO ,QGLD WXU-~ SR
GHFRGHU ODWKHPDWLFLDQV VWDW LOQVWUXFWLR
WR GHFRGH WKLV LQWULFDWH VFDP gg( |[RXU &876 $1' *
GDWD DQG HPSOR\HG VWDWLVWLFDR
WKH H[WHQW RI ILQDQFLDO ORVVHV
,QGLD V HFRQRPLF SROLF\PDNHUV IDFHG D VHU’XL_RXV 500
QHHGHG WR VWDELOL]H WKH VLWKRWQRO DOG SUHYH W |xw
WRZDUGYV PDWKHPDWLEDO FRQFHSWYV | ocKhEKo RPLREWH
IRUPXODWHG SROLFLHVY WKDW DLPHG DW UB\WPHRIULE QLB
7KH HTXDWLRQV RQ WKHLU ZKLWHERDUGVYV WKHQ EHFD E
UHFRYHU\ QLWLDO
7KH UHJXODWRU\ ERGLHV ZDWFKLQQ@W YU ILQRQR}R®
D WUDQVIRUPDWLRQ :LWK WKH VXSSRUW RI PDWKHPD
LPSURYHG PDUNHW VXUYHLOODQFH DQ-S \%% (E%XTF% él\\\//\'&
PHFKDQLVPV 5HVWRULQJ LOQYHVWRU W b WP
WKH QDWLRQ HPEDUNHG RQ D PLVVLRQ V\DthﬁﬁlEWLLd%QFR@Ru
ILQDQFLDO VHFWRU ODWKHPDWLFDO WUDDG S HHIJAKIW HD W
FUXFLDO UROH UHYHDOLQJ WKH SDWK WR Y RER G pif YR X
FOHDU ILODQFLDO UHSRUWLQJ DQG gN P WLJDWLRQ

,Q WKH HQG WKH VWRU\ RI ,QGLD V OH ZIWK WKH +I
VFDP EHFDPH D WHVWDPHQW WR WKH R| @ DW K HP GWL

¢
FULVLV W ZDV D VWRU\ RI UHVLODRGFH ZK{iYK QXREHYY |k
:

HFRQRPLF WKHRULHYV JXLGHG D QDWLRQ W
i DR B

VWRUP VXEVLGHG ,QGLD HPHUJHG VWURQ

IRU IXWXUH FKDOOHQJHV WKDQNVFAVR WKH TXRWHRIRL 5E

I\

LQ WKH IDFH RI DGYHUVLW\ NHHSV WKH
1RUHWKD &KHWWLDU

EDOOHW LQ




5HODWLRQVKLS EHWZHHQ (QJOLVK DQG C

(QJOLVK DQG PDWKHPDWLFV PD\ VWHKR DRUNEGSRO MG RFIBR
IDVFLQDWLQJ UHODWLRQVKLS 2Q RQKDKBQG&Q G@PMHQW DIDQ|G
QDWXUH DQG DSSOLFDWLRQ (Q FUHIXWILY LDW'O D@XXQBEH IDQ
UHDOP Rl H[SUHVVLRQ VWRU\WHOOLB®D WRB RMWKH) KXDLQ
SUHFLVLRQ ORJLF DQG UXOHV WREKRXRMXJX] \ROUXRW X UG &
+RZHYHU WKH LQWHUVHFWLRQ RI VWDKEHFOAHHW® ZRJ VXE NDHDFON
UHODWLRQVKLS WKDQ \RX PLJKW WKLQN
JLUVW ERWK (QJOLVK DQG PDWKPRYXBLFPERONGBDRG UR QB
IRUP ZRUGY DQG VHQWHQFHV ZKLOHVLPERDW KW RZ HJ XS/ WUiH
UHODWLRQVKLSY B6HFRQG FOHDU FRERRNQLVF DVOLRQJ Q VY VHYV \ZH
VSHDN FOHDUO\ WR FRQYH\ RXU WHRXJKR\Q/ [H) GH F\® DYUH @A\ | [
SUREOHPV FRUUHFWO\

)XUWKHUPRUH ERWK GLVFLSOLQHYRBEHRRLWAONUDW L\FNDLAD
OLWHUDWXUH RU FRQVWUXFWLQJ SHUHDXRWQLYH DALPLFODIMD
XSRQ ORJLFDO IRXQGDWLRQV UHTXLUMXHNVFUHDWLYH SURE[
,Q FRQFOXVLRQ (QJOLVK DQG P DMHKFNP\D \E K AV UDUMK € B W R/
HPSRZHU LQGLYLGXDOV WR WKLQN F UD@G PRDON O A RPRPXRQL
HYHU HYROYLQJ ZRUOG (PEUDFLQJ WKGRBEDDOWERQVEH®

DQG HQULFKLQJ HGXFDWGLRQRO HESHULHQFH

A A
d 9*%-

(QJOLVK LV WKH
EULGJH WKDW

WUDQVODWHYV
HOHJDQW HTXI KROGV WKH SRWHQW

DWLRQV RI,
PDWKHPDWL L R DQf SHLUVLV\\//\LV:%';Z
WKH ODQJXDJH K H QO L

KHDUW DQG PLQ

/[LIHV FKDOOHQJH
XQVROYHG HTXDWLF

OVWUXFWLRQ

'LVF VKXIIOH FKDBOHPIHO WKH GLVF
URG & LQ PLQLPXP

5XOHV
2Q0\ RQH GLVN FDQ EH P|
$ ODUJHU GLVN PD\ QRW E
VPDOOHU GLVN
(DFK PRYH FRQVLVWV RI WDI
RQH RI WKH URG DQG SODFLQ



'‘RHV WKH OHUFKDQW 1DY\ LQFOXGH DQ\ O

1XPHURXV DVSHFWV RI VKLS QD YP DDWKHRP® VDIQRY/ R 5B YLD MA]
SRVLWLRQ KHDGLQJ GLVWDQFHV DRI FEKHDRVLQYYSSRMWTKHLE H
FRPSDVVHV DQG *36 V\VWHPV $V ZHOO ADX :HO WG HWD IR UL
PDWKHPDWLFDO PRGHOV WR SUHGLFVS MWK AY FRQUGLHDLR
BWDELOLW\ DQG %XR\DQF\ 0DWKHP DWLFIRX W OHFEBPMQWR g
EXR\DQW IRUFHV DQG FHQWHU RILW\DYQ®\EX® DRBW H R UD 3\l
PDNHV LW HDVLHU WR GLVWULEXWH ZHDDGWN HPHEDS! MV MHK I KPLRSV |

‘@ ,Q YXHO DQG
/\ 7KH (VWHQWLDO ,QJUHGLHQ@WWLPLVDWLRQ

FDOFXODWLRQV Kl
&RRNLQJ LV RIWHQ FRQVLGHUHG DQ DMH%%%#HK%QMHL

WKH VFLHQFH RI PDWKHPDWLFV )URWL@UR&&HbQéﬁ_QdWIﬁ%L
FRRNLQJ WLPHV PDWKHPDWLFYV SOD\\A\DLESLWIPLOS URAO R &
VXFFHVV W LQIOXHQFHYV HYHU\WKLQ.IFWU-FF\P de\?kéﬁ KA

SUHVHQWDWLRQ RQ \RXU SODW H QWIKPSR B QI& MR DWLF ¥ p$HRD
UROH LQ WKH FXOLQDU\ ZRUOG HQJLQHHUYV GH

SUHFLVLRQ LQ OHDVXUHPHQWYV LV RQH FFI}QIP%—LIdDVﬁ\yW D
PDWKHPDWLFVY LV XVHG LQ FRRNLQJ WIﬁBW)k%_‘(PDSVVﬁ-IFFd_aH
$FFXUDWH PHDVXUHPHQWYV RI LQJUHGLHQ\N&F%%QLE{%XFL%
GHVLUHG WDVWH DQG WH[WXUH UQW@URM@KI@W{HH II'MVUVV
FDNH ZHLJKLQJ RXW VSLFHV IRU D F%W\PﬁyLWQMﬁU&QﬁUV%K
LQJUHGLHQWY LQ D PDULQDGH PDWKHPD(\._LJ\II_lr\EE/JaQ[yé(éJHﬁ/DMVj

FRRNLQJ ZRUNV KDUPRQLRXVO\ &Hﬂ-NIUCDJ%VM RévaJB\ﬁlﬁﬁw
EDODQFH RI IODYRUV DQG WKLV L\OLZ\N#IJ?JLIJ_IHIPIPWL%\PWLF

SURSRUWLRQV DQG UDWLRV FRPH UQNRURGB ;KHQ JRX H 5
RU VLPSO\ DGMXVWLQJ D UHFLSH WRRPXMW\RXU,QHHGV, RE
\RXU EHVW IULHQG 6FDOLQJ D UHFLSH XS, RU GRZQ+UH
FDOFXODWLRQV WR PDLQWDLQ LQJUHEQGQW SURSRUWLRQ!
VHUYLQJ VL]JHV :LWKRXW PDWKHPDWREOV \RX ULVN HOGL:
XQSDODWDEOH PHVV RU LQVXIILELHQW SRUWLRQV &KHIV
SULQFLSOHV WR DUUDQJH IRRG RQ DV SODWHRIRQN I EVX D @
FRQVLGHULQJ V\PPHWU\ EDODQFH DQG SURSRUMIRQ V-,
SUHVHQWHG GLVK FDQ HQKDQFH WKH RYHUDOO GLOLQJ f
NLWFKHQ XQH[SHFWHG FKDOOHQJHWB&QHDMMV!‘k\ﬁw\é\?rﬁbq
WKDW V WRR VDOW\ DGMXVWLQJ D ZHFQSH)K® BabkH Vol Q R\
PHDVXUHPHQW V\VWHPV PDWKHPDWLFDO SPREQHPMRON
LQYDOXDEOH IRU D FRRN V VXFFHVV

'Q WKH ZRUOG RI FRRNLQJ PDWKHPDWYFY LV PRUH WKDOQ
IXQGDPHQWDO LQJUHGLHQW IRU FXQIPGDWRXH[FHOOHQFH 6R
HPEDUN RQ D FXOLQDU\ DGYHQWXUH UHPHPEHU WKDW
PRXWKZDWHULQJ PHDO LV D WRXFK FRILWDWKHPDWLFV WKE
H[WUDRUGLQDU\6ZDQLVK -RKQ 'TFXQKD



2Q WKH HGXFDWLRQDO VSHFV
0$7+(0%$7,&86 DUH WZR VXEMHEFW

HPDWLEYV ﬁfé%VLWHV +RZHYHU DQ LQ\
VXEMHFWYVY PD\ RIIHU D ULFKI

U\ DUH OLNFyYWRKT MEERHswv
JV RI D ELUGKR @OWWRU\ RI PDWKHPDWLFV

WKH\ ZRUN VRR/HIH AMM FKLOGUHQ WR GH

Q ZH VRDU WEQD KHPDWLFV DV WHDFKHUV F
HYROXWLRQ RI PDWKHPDWLFV

KHLIJKWV Rl ppWwKHPDWLFLDQV GLIIHUHQW
XQGHUVWDQGLQDPHY DQG IDFHV $V WKH VWX
$QRQ\PRXV GLVFLSOLQHV WKH\ DUH DEOI
LOQWHUHVWLQJ PDQQHU LQWHJL
(TXDWLRQV WR (GLILEBWKHPDWLFV LV LQVWUXPHQV
7KH UHODWLRQVKLS EHWZHHAORPD@RQPIWWKH OO IH VHWYV
DUFKLWHFWXUH LV D V\PELRW L FPPOHK HP I/WHF DWW ORVDRURY\JGAQVY O
DUFKLWHFWYV ZLWK WKH WRROV MWK HE HFRFGH W RS BYV L E@ B QBRE XOQ®
VDIH IXQFWLRQDO DQG EHDXWRIJERFWXIQUCIRHINS SRXUFH D
DUFKLWHFWXUH LQVSLUHV PDW KHR WL ERBM WR) TRG P RS W ED
PDWKHPDWLFDO FRQFHSWYV DQG+vy_|§/WFyL5|jB V FDO DOVR XVH |
7KH JROGHQ UDWLR LV D PDWKHP ID_IOGFI_IIQIQ%‘Y\{PESQ VK W
EHHQ XVHG E\ DUFKLWHFWYV X WH
KDUPRQLRXV DQG EDODQFHG SLYLR&%:I%E)% |§§ FDUSH% DPS
VHHQ LQ PDQ\ IDPRXV EXLOGLQJYV QXWBVWHV\%%H EhFW R
LQ *UHHFH DQG WKH 7DM 0DKDO 2B8S8EPHLRQ JURZWK P'—JU[
2Q0H RI WKH PRVW LPSRUWDQW RERPLAEQCGEXKEPHLWLHY SOV

PDWKHPDWLFV LV XVHG LQ DUPFMRVHAWNXW BV KV W WHIdVEHU HR WK B Z
VWUXFWXUDO LQWHJULW\ RI EXQWGELUQDMW HIE EKQLWRI AW Y WXR/UH\ L (

JHRPHWU\ WULJRQRPHWU\ D QG2/HD RXIO WK W RPRD/QF X O R WXIOW KIH +
IRUFHV WKDW ZLOO EH H[HUWHGKR§ \RREUL O RQ IP DK WIRDGHVE Q |
DFFRUGLQJO\ 7KLV HQVXUHV WKDW EXIPAGLRSGY DW Hz ¥\ URSE o H
HQRXJK WR ZLWKVWDQG WKH ZHbJ%,yv WIK\MK@L,_HN%%Q(HW)Q\)/(FgléHé
DV ZHOO DV WKH IRUFHV Rl ZLQG % SBRG HRUWKT XRNHY

D

9

oosuwing we e oeryn roRIBRERE GEi8RPRe (-

LPSRUWDQW UROH LQ WKH IROORJZl{

WR HVWLPDWH WKH FRVW RI ExXt 0?85 DI ¥y g ivH GRWERKRR R &
WKH FRQVWUXFWLRQ RI D suURWHREWY BWE VWR Up GWHIPRR By V\V

HQYLURQPHQWDO LPSDFw RI /8HYYRRAHEW LW REY uBYVLGHQW
VXVWDLQDELOLW\ +LVWRU\ DUH QRW LVRODWHG

ODWKHPDWLFV DQG DUFKLWHERQQHFWDHIYeH D @ ROW K ®GYDV\V
LQWULFDWH KLVWRU\ D UHODBWLRGQQ@MHI WKDMR X PD\HY QR BR
RYHU WLPH DQG LV OLNHO\ WRWR@WQW X R WHRU E RPWRSI0® WKK &
IXWXUH$YLORQ *RQVDOYHV $OHHQD %DE X




6WRU\WHOOLQJ LQ&Z %

(PEUDFLQJ /LIH V $QJOHYV

2QFH XSRQ D WLPH LQ WKH YLOODJRRR *HRPHWULD WKHUHI
IULHQGV (PPD DQG /LDP 7KH\ ZHUH NQRZQ IRU WKHLU FXL
HQWKXVLDVP WR H[SORUH DQG OHIKWQHHZ WKLQJV 2QH V
H[SORULQJ WKH IRUHVW QHDU WKHL@GYLOODJH WKH\ VWX
ZLVH RZO QDPHG 3URIHVVRU $QJOHZLQJ

7KH RZO QRWLFHG WKHLU FXULRVLIMQ® QG HGJH WR OHDU
GHFLGHG WR WHDFK WKHP D YDOXDEOH OHVVRQ DERXYV
H[SODLQHG WKDW DQJOHV ZHUMH PK D WKH FRUQHUV RI OL
KDG LWV RZQ VLJQLILFDQFH DQG SXUSRVH

+H VKRZHG WKHPKMREZPIERDL]HG EDODQFH DQG KDUPRQ\ P
VKDUHOF$WH DRAOWKH RWKHU KDQG UHSUHVHQWRKEDWRHIC
DQG OHDUQ IURP REWWPV ZWIHEMKBVQWKHP DERXW 10 BWEDRDLK
DQJOHSUHVHQW RSHQ PLQGHGQHVY DQG DFFHSWDQFH

REWXVH VWUDLJKW

7KH RZO WKHQ WRRN WKHP WR D ENB)UMDIKIOGFOKDBKQK W
IRUHVW +H H[SODLQHG WKDW MXWRW 2K HIL LKW HRRORX® W KD
FRXOG WKHLU SDWKV LQ OLIH 6RPHWKRHWR VD I FSHEWIH & OF
OLNH KRZ OLJKW FUHDWHYV PHVPHUL]LQURKNWD/QHOEBV ZKHQ
$V WKH VXQ EHJDQ WR VHW WKH RZPDFRQG JXGM GO L 5 RN PII
VRPH HDV\ VRPH FKDOOHQJLQJEHDMWD ®0 \RKOQWURDEXQH\Q J |
ZLWK DQ RSHQ KHDUW MXVW DV \RX HPEUDFH WKH GLIIHUF

$QG VR (PPD DQG /LDP QRW RQO\ OHD
GD\ EXW DOVR LPELEHG/® YDOXDERKH C
WZLVWV DQG WXUQV ZLWK FXULRVLW\

KHDUW IRU HDFK DQJOH KROGV LWV Xt
RI HILVWHQFH

$OLVKD 3HUHLUD

290,




/KH &XULRXV 4XHVW IRU &LUFXPIHUHQFH

,Q WKH YLOODJH RI &XUYLFD ZKHUH KLOOV UROOHG DQ
ZRXQG OLYHG D \RXQJ VKHSKHUG QDPHG /HR 2QH GD\ ZK
ZDWFKLQJ RYHU KLV IORFN /HR QRWLFHG WKH FLUFXODU
IRUPHG E\ WKH JUD]JLQJ VKHHS ,@WWULJXHG KH VHW RXW R
WR XQGHUVWDQG WKH PDJLF EHKLQG WKRVH SHUIHFW FLUF

*XLGHG E\ KLV FXULRVLW\ /HR VRXJ
PDWKHPDWLFLDQ 3URIHVVRU &XULR

3URIHVVRU &XULR H[SODLQHG WKH FR(
GLVWDQFH DURXQG D FLUFOH +H DO\
QXPEHU FDOOHG SL ZKLFK ZDV D P
FLUFOH UHODWHG P\VWHULHV (DJHU W
+H UROOHG KLV VKHSKHUG V VWDII DC
KDG FUHDWHG 7R KLV DPD]JHPHQW W
PDWFKHG WKH FLUFOH V HGJH /HR FI
QHZIRXQG NQRZOHGJH

/IHR EHIJDQ KLV DGYHQWXUH KH UROOHG KLV 6KHSKHUG V
FLUFXODU SDWK WKH VKHHS KDG FUHDWHG JUD]LQJ 7R KL\
GLVWDQFH WKH VWDII FRYHUHG PDWPBPKHG WKH FLUFOH V H(
VWULQJ WLHG WR D ZKHHO KH WRRWKWKDW VWULQJ DQG S
ZKHHO V ERUGHU 7KH PHDVXUH RI WKH VWULQJ ZDV WKH
FLUFXODU HGJH DURXQG WKH ZKHHO +H UHDOLVHG WKI
PHDVXUHG WKH FLUFXPIHUHQFH RI WKH ZKHHO

/JHR V H[FLWHPHQW JUHZ DV KH VKDOR¥G YKIOW BLVEFERY AKN\Z
YLOODJH VTXDUH ZKHUH /HR GHPRQWMRIBWHGFKRRI| VGR | PH
REMHFWYV IURP ZDJRQ ZKHHOV WR WKHLU IDYRXULWH SLHV
7KH YLOODJH EX]]HG ZLWK FXULRVKMW\ &L FHXYPH b RO W R R I
SHUVRQ JUDEEHG D SLHFH RI VWULQJ D Q G KPRMHX IRHEG! FFRAF
ILOOHG WKH DLU DV WKW RMKDHO EV H BXWIKDMA QFKIHWR WKH G
WKH PDJLFDO QXPEHU SL

ORUDO
@ 7KH &XULRXV 4XHVW IRU &LUFXPIHUHQFH SWR

WKH ZRUOG DURXQG XV KHOSV XVWRR\G LN R RY/
WKH FRQFHSW RI FLUFXPIHUHQFH WKURXRE
HI[SHULPHQWYV ZKLFK VKRZV WKDW HIUKQV EARC
UHPLQGYV XV WKDW HYHQ WKH PRWA &L H[BXXAA

KDYLQJ IXKRQGLFH )DFOFDR 3DWULFLD 6HTXHUL
BHUHLUD

,@f@




6XUYH\ )LQGLQJV %DWFK

7KH LQWHUQVKLS ZzDV LQGHHG D JUHDKH WDRWK RBIHEBDREKL QD ’
VHQW WR VL[ GLIIHUHQW VFKRROV LQ PRRHEDPHDR LRDNHO RX
WHDFKHU 'U 9LQL 6HEDVWLDQ JDYO-DX®WWHKHHWDYNRRU RRODG
PDLQ DLP RI WKH VXUYH\ ZDV WR LABOWGEI|EWKHK BR O HWAQG\
TXHVWLRQV ZHUH DVNHG RI WKHQMWWXGEHRWVUS GHRWDW® R |
VXUYH\ DQG WKH UHVXOWYV ZHUH ODWHU FRPSLOHG

2XW RI FKLOGUHQ DGPLW
PDWK :KHQ DVNHG ZK\ WKH |
VWDWHPHQWY OLNH ODWK LV
XQGHUVWDQG WKH FRQFHSW

KLFK WRSLFV DUH \RX VFDUH
IROORZLQJ DQVZHUYV
OXOWLSOLFDWLRQ 'LYLVLRQ
4AXDGUDWLF HTXDWLRQV &RQ
7TULJIRQRPHWU\ 6LPLODULW\ $

W ZDV VXUSULVLQJ WR NQRZ WKPWQ\ RMWWE&HP W W MODON HL @/GX LL\
DVNHG WR WKLQN DQG VSHDN RI RUGHUS WRK BWUWKHR E R YWO\G
DQVZHUHG WKDW WKH\ ZRXOG S WHDWFIKAH W KRIUVIKIR © SG DXLQG H D \
ZRUN KDUG V'R QRW ZRUU\ DERXWLWRXU, GDIQLBXTWWUHWRXQ Fol
$OEHUW (LQVWHLQ&RPSLOHG %\ 1LVV\ (OL]DEHWK 'DQLHO
6XUYH\ FRQGXFWHG E\ 6DPDQWKD 9D] X5/KLK
1HUDO &DUYDO 1LVV\ 'DQLHO $DUWL 6LQJI



9,6,7 72 +%&6( %DWFK
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66

&HOHEUD
WKH DUW
SUREOHF
VROYLQJ
WKH MR\
PDWKHPD)
GLVFRYH

2Q 6HSWHPEHU QG WKH ODWK &OXEXRDWWR QD YXLHBH Y WIKH
9LQL 6HEDVWDLQ YLVLWHG WKH +RPADWKREK DI K&H Q@ IVIUQ DE
YLVLW ZDV WR KDYH D KDQGV RQ H[SHLUG HDE R IL @ K\HK H 90D
,Q WKH ODWK /DE ZH SHUIRUPHG YDULRXV DFWLYLWLHV V3
7RZHU RI KW®FLY \RXWX EH SXJVH:] J(N

OLVVLQJKMWBY \RXWXEH FRP VKRUWY M.N ZH S) Z"IHDWXL
ODJLF QXKEHNMS QRUVHPDWKRORJ\ RUJ ZLNL LQGH[ SKS"WL
,Q WKH ,QWHJUDWHG /DE WKH VWXGROQOWFLEBEH DQ\® UMM\
LQWHJUDWHG WRJHWKHU

'"HWDLOV Rl WKH sopfFH W LV D IDWLRQDO &HQWUH RI

)XQBDRPHQWDO 5HVHDUFK 7,)5
+RPL %KDEKD &HQWUH 6 FLHQE

&HQWUHTY SULQFLSDO REMHFWL
(GXFDWLRQ Q Q

7DWD ,QVWLWXWH RI )XQG fﬁ’ﬁ\HBE\f{\/{@VUVF&VKH QDWLRQ

9 1 3XUDY 0DUJ ODQNKXUSZ, (I\)lLo(lg_IC(;?HUJDUW(SHF(IQ_HQF\I;IVK[fJ%C);(J(;
OXPEDL 1,8

KWWS 77Z KEFVH WLIU Ul—f‘\P\L/éS/LWXﬂlVR/Q\('OL]DEHWK ‘DQLH:

,@f@




ODWKHPDWLEFV :me
_3__

&21'8&7(" %<
352) '5 9,1, 6(%$67,%$1
0$7+(0$7,&6 3('$*2*<

&225',1$7(" %< 7+( 678'(176 2) 67 :$9,(5T67,(1BY,78
('8&$7,21 0$7+(0%7,86 3('$*2%<

0$7+(0$7,&6 :(%,1$56
ODWKHPDWLFV :HELQDUV FRQGXFWHIG'\RQ WKH OD
PROQWK IURP 7KH IROORZLQJ DUH WKH OL
FRYHUHG

1DPH RI WKH UH
SHUVRQ

"D W H 7TRSLF

2XU WKHPH 675%$7(*,(6 $1' 62/87,216 )25 %226%718®

/($51,1*
W K $XIJPHQWLQJ VWXGHQW HQJ| oV =DUD 3DUHNK +RPHUR
-XQH DQG FKLOGUHQ ZLWK VSHFLD['LIIHUHQWO\ DEOHG *DWHZ
W K 3URI ,QGHU 5DQD 'HSW R
R 4XDOLW\ ,PSURYHPHQW LQ {, -,
W K &RQVWUXFWLYLVW 7HDFKLJ 'U .6 6XEUDPDQLDP 'LUH
-X 0\ 7KLQNLQJ 7,)5




e

&

W K +%&6( (QULFKPHQW DFWLYL
' + 0

X0\ '"HYHORSPHQW U 6KZHWD 1DLN % &6 ( 7
W K 'U 9DLVKDOL 6DZDQW +DQ
$XIXVW SFPIIFOERNE SUREBOIRE ERH &ROOHJH RI (GXFDWLRQ

WK OV %KRRPL 3DUHNK &KDW
6HSWHPE $VSHFWV RI (IIHFWLYH ODW, 6EKRRO OXPEDL

W K 'U 1DUHQGUD "HVKPXNK A
6HswHpe| SHGDJRJILFDO &RQWHQW .Q 6FLHQFH '"HSDUWPHQW

VW . 'U 9HHQD '"HVKPXNK &KDL
SEWREHU LVFRYHULQJ $HVWKHWLFV g

WK (WKQRPDWKHPDWLFV 'U -D\WVKUHH 6XEUPDQLDP
1RYHPEHYJ

UG 7THDFKLQJ ODWKHPDWLFV Z 'U +DQHHW *DQGKL &HQW
-DQXDU\ 3HUVSHFWLYH (GXFDWLRQ 'HOKL

W K THFKQRORJ\ HQDEOHG 0ODW 'U -RQDNL *KRVK )DFXOW,
JHEUXD U\ (ISORUDWLRQV $ &DWDO\VW (OHPHQWDU\ (GXFDWLRQ /I

ODWKHPDWLFDO WKLQNLQJ &ROOHJH 8QLYHUVLW\ RI 'H

W K 7TDONLQJ 6FLHQFH WR ODWKH 'U *DJDQ *XSWD 'HSW RI
ODUFK % RPED\

W K 8VLQJ +DYDUGTV 9LVLEOH 'U 5RVHOOH 'T6RX]D ,%'3
SXIXVW 7THDFKLQJ DQG (YDOXDWLRQ| &DQDGD

W K (PSRZHUPHQW ov

2FWREHU WKURXJK &UHDWLYH 3UREQ 6XQLWD 6KDK (GXFDWLRQ

ODWKHPDWLFV




W K 'U 6KDPLP 6XU\DYDQVKL
1IRYHPEHU| J OLQE IR GNP hILIFY (GXFDWLRQ DQG /LIH &RD

‘U 9LYHN ORQWHLUR 3K

DV\:?KXDU\ 8QLYHUVDOL]LQJ ODWK /HD{3ULQFLSDO $GYLVRU WR 1
2UJDQLVDWLRQV

W K OV 5XFKL .XPDU &HQWUH
0DUFK SHIOHFWLYH 7HDFKLQJ LQ 4 "~

WK OV 6XQLWD 6KDK (GXFDW
2o $UW ,QWHJIJUDWHG WHDFKLQ LQ ODWKHPDWLFV

WK 7HDFKLQJ DQG /HDUQLQJ RI ( 3URI ,QGHU 5DQD 'HSW
by (QGHPLF DQG EH\RQG $GMXQFW 3URIHVVRU ,,7
WK ODWKHPDWLFV LQ WKH VRFL]'U .6 6XEUDPDQLDP 3UR

sHswHped YWUHQIWKHQ RU KLQGHU GH[ 7.)5

‘U $VKZLQL +DOEH $VVRH
WK &RQVWUXFWLYLVP LQ ODWKH| '"HSDUWPHQW RI (GXFDWLH
1RYHPEHU| OXPEDL

'U $QRRS 6NDULD $VVLVY\

VW 6,(6 &ROOHJH RI $UWV ©6F
“DQXDU\ 6WUDLJKW /LQHYV DUHQTWE&RPPHUFH

7KH 5HVHDUFK LQYHVWLJDWLRQV FDUULHG RXW DUH WKH IRC
ORGHV Rl &XUULFXOXP ,QWHJUDWLRQ LQ ODWKHPDWLFV WH
OHDUQLQJ
7THDFKHUTV SHUFHSWLRQ RI WH[WERRN DQDO\YLY
OHWKRGV Rl FRQFHSWXDO XQGHUVWDQGLQJ Lé"o QDWW
3DUHQWDO ,QYROYHPHQW LQ ODWKHPDWLF RdBLw VV\”
*HQGHU %LDV LQ ODWKHPDWLFV QFLS ' &t
ODWKHPDWLFV &RXQVHOOLQJ
$WWLWXGH WRZDUG ODWKHPDWLFV DV D VXEMHFW DQG DOQ
5HIOHFWLYH WHDFKLQJ LQ ODWKHPDWLFV
'LJLWDO /HDUQLQJ LQ ODWKHPDWLFV
&ULWLFDO WKLQNLQJ LQ ODWKHPDWLFV
ODWKHPDWLFDO &UHDWLYLW\ SHUFHSWLRQ DQG GHYHORSH
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/LSV IRU ODWK 7HDFKH

)XQ DQG (DV\ WR
=

$ JRRG PDWKHPDWLFV WHDFKHU LV @RNXHKD YAD WWKH DRS & R UW
\RXQJ PLQGY DQG LQVWLO D ORYH |IRRUDWEEB O W KLURNELGQHIF
UROH KHUH DUH VRPH YDOXDEOH WLSVULFWEQW® IFQOD KIHQDJ
HQYLURQPHQW

&XOWLYDWH D 3R\KRXIUY B VSWMWNEXGHE WRZDUGY WKH VXEMH
VWXGHQWY SHUFHLYH PDWKHPDWLFWLYSBURBRRZWWRK U/ X/
PDWKHPDWLFV LV QRW MXVW D VHWLEDWXKQH\WRRQEGQHY XDV
GLVFRYHU\

%XLOG 6WURQJ )RXWKBMOLWODRY LV EXLOW XSRQ D KLHU
HYHU\RQH XQGHUVWDQGV WKH EDVLFV EHIRUH PRYLQJ WR

JRVWHU &ULWLFDQFRXUQDNHQUWXGHQWY WR WKLQN FULV
TXHVWLRQV WKDW GRQ W KDYH RQH WIH KPX ODMNVZMHU DG ¢
VROXWLRQV SURPRWLQJ FUHDWLYLW\ DQG DQDO\WLFDO VI

5HODWH WR 8RDQHEW PDWKHPDWLFDO FRQFHSWV WWRWH
KRZ PDWKHPDWLFV LV UHOHYDQW L @ DHY HQ\FEWDH DO HI HW K7HKLL
PRWLYDWLRQ WR OHDUQ

SWLOL]H 7THFKQRORARUBRHWOWH WHFKQRORJ\ VXFK DV L¢
ZHEVLWHY WR HQKDQFH OHDUQLUQW R RIOUAW DM \HEKFIDWMLLRR
OHDUQLQJ PDWKHPDWLFV HDVLHU DQG IXQ

'LITHUHQWLDW H 6,RFN VWKEHROWY OHDUQ GLIITHUHQWOLWL
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