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ZLGH :L )L FRQQHFWLY

ZLWK KLJK TXDOLW\ C

DOO FODVVURRPV [

FRPSXWHU ODERUDWR

rqq FRPSXWHUV 7R V

OHDUQLQJ LQ HPHUJL

WKH VFKRRO DOVR K

ZLWK WZR H[SHUW PH

VWXGHQWY WR OHDI

HITHFWLYHO\ ,Q DGG

5HDOLW\ 95 ODE

SHOHDVH Rl WKH VFKRRO QHZVOHWWHU DW WKH SD L[SRVXUH DQG FXOW HVWDEOLVKHG WR Sl
&RPSHWHQF\ %DVHG | +H SRLQWHG RXW W 5RERWLFV GHYHORSV EEDSGHULHSEEI\%/OH%?(VF\{H

1HHG RI WKH +RXU ~ OHDUOQLQJ FRPHV 11Ul DQG LQQRYDWLRQ )

7KLUXPDO 0XUXJDQ IURP QW?(H TXDQWLW VSHDNLQJ SURJUDP | gwDU (6XFDWLRO $7DUG sqsy HYWDEOLVKHG FKDUJ
&KDLUPDQ RI WKH $GlI PHPRULVHG 6WXGHC FRQILGHQFH DQG F | 8SGDWHG 6FKRIRD 1DGX DQG 836 VIVWHPV DFU
RI ,QVWLWXWLRQV  JXLGHG WR WKLQ VNLOOV +H DOVR $GKL\DPDQ 3XEOLE WR HQVXUH XQLQWHL
SDUHQWYV DW WKH 3DL XQGHUVWDQG FRQFH¢ SDUWLFLSDWLRQ RI W| gwKkpQJDUDL KDV EHI GLJLWDO DQG FODVVU
LQ +DUXU RQ '"HFHPEH XVH WKHLU OHDUQL' DQG *XLGHV LQ W | sopnyw 6EKRRO L &RPPHQWLQJ RQ WK
6SHDNLQJ WR WKH VLWXDWLRQV -DPERUHH DW /XFN' | 7UpQVIRUPDWLRQ  DZ WKH VFKRROTV 6HFUFL

H[SODLQHG WKDW D
WRZDUGV EHFRPLQJ I
WKH FRXQWU\ QHHGYV
LV VNLOOHG FRPSHW
WKLQN LQGHSHQGHQ\
WKDW HGXFDWLRQ Vk
IURP URWH PHPRULVE
RQ FOHDU XQGHUVWD
RI NQRZOHGJH DQG ¢
VNLOOV

7KH &KDLUPDQ KLJ
VFKRROTfV IRFXV

GHYHORSPHQW WKU
SURJUDPPHYV 7TKH [/t
SURJUDPPH VW
PDWKHPDWLFDO IR X!

LPSURYHV EDVLF VNL
VXSSRUWV H[SHULHQV
SDUWLFLSDWLRQ SUR"®

KHOSHG VWXGHQWYV G
GLVFLSOLQH DQG D V

'XULQJ WKH PHI
1HZVOHWWHU RI WK
UHOHDVHG 7KH 3U
3ULQFLSDO DQG FO

DWWHQGHG WKH SUR
DFWLYHO\ VKDUHG V
VXJIJHVWLRQV PDNLC
PHDQLQJIXO DQG SUR!

(GXEFDWLRQ $ZDUGV N
EV7KH 7LPHV RID QG Lt
7KH DZDUG UHFRJQLYV
KDYH HIIHFWLYHO\ Lt
VIVWHPV LQWR WHDFK
DFDGHPLF DGPLQLVWL

7KH DZDUG ZDV UHF
6ULQL 7KLUXPDO O0XU
DQG &KDLUPDQ RI $GK

7KLUXPDO 0XUXJDQ
QDWLRQDO OHYHO
UHLQIRUFHV  WKH F
VWXGHQWYV DQG SDUF
DUH JURZLQJ LQ
HQYLURQPHQW DOLJQ
Rl WKH PRGHUQ ZRU
VWXGHQWY WR H[SOR
OHDUQ LQGHSHQGH!
UHVSRQVLELOLW\
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) DUJD]KL LV D PRQWK FRHPEHWAL SHLGHQJ WKH
{E:$SE @I 7p QG GHYRWLRQ LQ 7DFKUID SRRMD LKHKHOG |
~ PRQWK KROGV VSLULWEBIR U FODWBBYHHJL
e | 10 O DQG LV WUDGLWLRQDORI WY VRUFH DX\ MAKR
5 , UHJXODU GHYRWLRQDO SHHBFSILRHUDBPIMH HY
Oy$"3syS$ p WKDQ FHOHEUDWLRQ E\'XWKUHOQJHSWKMWPHQW R
SHULRG WKH  UHFLIRUDWQRQHYV RWKH GDL
7KLUXSSDYDL LV IROORZHGHNV DWEDHL O\ UHF L
SUDFWLFH IRUPLQJ D FKIQUXS$SSO YPRLUW RAIH
0DUJD]KL REVHUYDQFHHQVXUHV WKDW WK
,Q NHHSLQJ ZLWK WKLWHSDDOWLFH FRRMLVW
VFKRRO REVHUYHV WHRHHD QUIDUIBPKLDOORZLQ
PROQWK WKURXJK GDLOWBRRMBDRIQW WIKG D S
FDPSXV (DFK GD\ VWX®R®WSG IURP 7DPLO
GLIIHUHQW FODVVHV W /N GHWERQVLELOLW\

BWXGHQWY RI $GKL\DPDQ
6FKRRO 8WKDQJDUDL S
WKH R@OUGIHNVKD 3H &

3XEOLF

DFWLYLWLHY E\ UHJLVWHULQIJ DQG
FRPSOHWLQJ WKH SUH ULEﬂ?G g N e A .
WKURXJK WKH O0\*RY DWIMRU Iyd y/ 0 N N'

SDULNVKD 3H &KDUFKD LV DQ DQQXDO
LOQLWLDWLYH WKDW LQYLWHV VWXGHQWYV
WHDFKHUV DQG SDUHQWV WR WDNH SDUW
LQ RQOLQH DFWLYLWLHV VXFK DV
PXOWLSOH FKRLFH TXHVWLRQV DQG
UHVSRQVHYV ZLWK D FKDQFH WR VXEPLW
WKRXJKWIXO TXHVWLRQV IRU
FRQVLGHUDWLRQ W LV GHVLIJQHG WR
HQFRXUDJH D SRVLWLYH DSSURDFK WR

H[DPLQDWLRQV DGGUHVYV VWUHVYV
UHODWHG WR VWXGLHV DQG SURPRWH
EDODQFHG OHDUQLQJ WKURXJK

QDWLRQZLGH LQWHUDFWLRQ OLQNHG WR WKH
SURJUDPPH KRVWHG E\ WKH +RQYEOH

3ULPH OLQLVWHU RI ,QGLD7KH ODWKHPDWLFV g({/KIFtMRQ SRNH DER

$V SHU WKH UHJLVWURWILR@LWHGEFROMEWKH VFKRRO ERWQBNGERH b
rqgss VWXGHQWYV IURP &DPDWOHWKRYIVDRWLF UHMHSRR Y IHo 3Z MEXHUV O
., FRPSOHWHG WKHVWR@WQQAH HQWULHYV HEMAHES HRBYHUV
SDUWLFLSDWLRQ SURFHIMW S@DDGGKWLRKLELWY ORFQHGQW UL HV
rrq WHDFKHUV DQG tv SDUHKHPD VDIOADRO LGHRVLJL\WHYRWAK UHDVRQ
UHJLVWHUHG DQG WRRRGISOWW FKIOONV  DREGFHEMNAYHLE DXo G HUV
DFWLYLWLHV ZHUH FR@GRBWWGDWIQRQV V@B%,LIQQQWRIZODVVHV
DFFRUGDQFH ZLWK WKHRRQBRSWIPRHWHQG EH\RRQGCR W HHWERRMY HD U
JXLGHOLQHYV LQWR HYHU\GD\ VLW XN MV V § DFEWHUHV
HQWU\ VKRZHG WMH KXY FDSDFLW)
SUHSDUDWLRQ DQGVXEMW&)W?GLS DQ HQ
XQGHUVWDQGLQJ WX TKQNRB MYSSHU
DQG IRUPXODV LQWR LGHDV WKDW ZH

HDV\ WR UHODWH WR

Bdyvo " BOy$op 15 $0SYSNE

RI ,QVWLWXWLRQV G¥X
HGXFDWLRQ H[SR F
$)EP§D NE rr rs

'HFHP U sgsv 7KH H
WRIJHWKHU LQVWLWXW
SRRMBDWLRR WWIIYLFH
PUFRRMWPPHMKH FRXQW
| QH RHKUHI LPQRIU QWOIHQ GV

Q IR YWPDWR QW UW WK

BULQFLSDO 0V /HHQ
UHFRJQLWLRQ EXLOG"
VFKRRO FRPPXQLW\ D
VWXGHQWYV WR GH
FRPSHWHQFH DV SLC
DFDGHPLF JURZWK 9L
6DQWKRVK VWDWHG

VHUYHV DV PRWLYDWI

FRQWLQXH XSGDWL
3&&@@%\/%3@ D'Vg’StJQL SUDFWLFHV DQG X
IGDLMDD)QDQKNMG QL LQVWUXFWLRQDO WRR
LIBEARERERLS U T e E Y e
WL IHRVQV P HR W DQG
iy WLRO 6FKRRO DQG UHIOHF
G RPFHHRND FRQWULEXWLRQ WR

H L QREWLHDOWIDYGRH +H VD
HORFXVHB QRS EXLOGLQ!
JTUDPXIE R QW W KRV V XS
U O FQW MEHX FAMHHRS0 \ \

SURJUHVV LQ HGXFDW
%\ FRPELQLQJ WHFKQI
OHDUQLQJ ZLWK TXDO

' DZDUG IXUWKHU VW
EIHYRWORQDODQG VvV
VFKRROTV PLVVLRQ W
GHYHORSPHQW WR IDFH WKH IXWXUHK
$V SDUW RI LWV GLJL

WKH VFKRRO RIIHUV V' DQG FRPSHWHQFH

AZHEOGB D17 nNB Ey @Gp q!
y@lyp $E {€] «8 NN:

°0

7KH 1DWLRQDO &DGRIWDQ&RDSWM.RQ EULQJ
SURJUDPPH KDV EHHQ WWPRWUWHDBYLQDRXGU $LU )
VFKRRO WKLV \HDU PDDRURY DZ KWKWRHEHF PRW
PRPHQW LQ LWV MRXUQMFLSIOMR HWK H
K WD /KWHR. VDH[KRELWRKH FRQFRAKQR)GIKL&R&& VW X!
Q® X WIORWIWLHY WKH SURWWDREKFRSHQWR GU
Q0 YQWZWRAKDSWHU LQVUIYMXGHQWDPSV DQG
DWHROWORSPKHW EH\RQURJIUBPPHINU 7KH H[SH
DU B GHPAWM G VWXGHQWY XQGHUVWED
L QJ7 KOLBA OHDW \YQBW X G H @BW KRPQYBIOEMHQYLFH DC
v IWIBGEURMY MRLQ R1&&LVCAMSHOL QEG OLYL«
7 K/HH OHH[KWE RWL RSURFHVV FRE®H FAMIOG FWRG WK H
L TG GHDVWL ZQ ORI WDNH SOWLR@ 7WH DL@QWQR G X |
V \LIDV P DRVQKVH PFORMQLGFVF W H GW IDIF ARAKGRIRD) PBRINV D Q
WRE & OHRWHPYWD QWK BHXLGHAIQ HYXUWXULQJ GLVFL.
JOIKHQJIDMMQRQDO &DGHW HYBRRW LEY.ODW\ DPRQ
\RXWK RUJDQLVDWLRQXX®HEHURXWQKH OHDUQ!
OLQLVWU\ RI 'HIHQFH SRYBRWQRH®W VHUYLFH

RI ,QGLD ,W IXQFWLRQVHQNB WIUERPHPUWFFHIQ W
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7KH ELUWK DQQLYHUVD
%KDUDWKL\DU ZDV RE
'HFHPEH WR FRPPHPRU
LGHDOV DQG ODVWLQJ
,QGLDQ OLWHUDWXUH
PRYHPHQW %KDUDWKL\
D FHOHEUDWHG SRHW E
WKLQNHU ZKRVH SRHP
LIQLWHG SDWULRWLF

VWUHQIJWKHQHG WKH V'\%

GXULQJ WKH VWUXJJOH
UXOH

INBh€y | +6%

&RPSXWHU
REVHUYHG LQ
&RPSXWHU J/LWHUDF\

'HFHPEHU HPSKDVLVLQ
LPSRUWDQFH RI GLJLW
HYHU\GD\ OLIH 7KH SU
DWWHQWLRQ WR WKH Z

6FLHQFH

SEG
!
E %

%KDUDWKL\DU DGGUHVVEE $NHp PhFrLDO
LVVXHV ZLWK FRXUDJH DQG FODULW\ +H
VWURQJO\ DGYRFDWHG VRFLDO HTXDOLW\
ZRPHQYV HGXFDWLRQ DQG WKH
DEROLWLRQ RI FDVWH EDVHG
GLVFULPLQDWLRQ DW D WLPH ZKHQ VXFK

YLHZY ZHUH FRQVLGHUHG UDGLFDO +LV
ZRUNV UHIOHFWHG D GHHS FRQFHUQ IRU
KXPDQ GLJQLW\N DQG FDOOHG IRU D

5\/é—|é3ll:\%Q MXVWLFH UHDVRQ DQG

gg 7KH .LQGHUJDUWHAQ VHFWLRQ R1
I|<r_IT_V ELUWK UDEDQLMMUYBPUM SDLGS@RL\BBDQLVEEOLF 6FKRRO REVHUYHG
)J_ g QG5 DREQAMBPIPR S QRHD KLWXVEEUWKDNHUVY 'D\ ZLWK DFWLYH
Vv
wt

%
i

&

K?ff g \@F\{Nmmwumau\v R® Dss SHEWPEHIDWLRQ DQG YLVLEOH H[FLWHPHQW
5
H

e
W PQJIXIOF DDILQIWVKH OLIH D@ QIF K OMPHIHGWY XVHG FRORXUIXO
%ggdvum RREHYV RUVLRIGRDTVVKDUHBWHVWG WDPERXULQHV WR H[SORUH
S L% &Y H Rl K WRIIDW GF LO QD 7K HJKSWKPUDRBH VRXQG WKURXJK JXLGHG
Dq 2z ,@%( KLV IRWXRKGKWRAQ KLV  H[WXWRDOL QDEWLYLWLHYV  (LWK VXSSRUW
R b Wi, LGH VFRRLWM WILEXW\WREZRQGWR POWRRPHWHEY MFE®FKHUV WKH FKLOGUHQ
I #@%R%L%LOWLWHKHWQMQHYH@SDFWRD(RWH@QMNP@QH EHDWV UHVSRQGHG WR

95
i

1

W \ QXPEHU WKHRU\ DQG FPXWKHPDPWGFBBYHG LQ FRRUGLQDWLRQ
UHVHDUFK DFURVV WKHPDRNJLQE WKH VHVVLRQ OLYHO\ DQG
EG A 7 AGp {op |1” G «$y @ ™MPE N <y€0 Ey*! Ey

SN Y LADIMHY ZHUH

SOVRHIEG DW8 DVFLXWDF\ LQ DQ HQJIDJILQJ

FRQQHEWLHRWHQWLWAEH JURXSVWOL®®R G QMRYXBEEHRADQQHU

MQGHROYVWDQGLQJ <RXQJIHNWQLRWXGWRWMQWY SDUWLFLSDWHG LQ
ZWKH UQWZURGBXFHG WR FGHDWDYH WWBBRORMUZDUG ORRNLQJ WDVNYV
DOK BIRRIZKO HIGRIHO LU ORJRK DMHO B DRI WIKEP WHFKQRORJ\  ZLWK
RIHARRIRH VGIUHZOHPHQWYV LRD JWEBIWY RQWXD® O EDVHG GHVLJQV DQG

IR WOIE K QIRCR J\ HKOAR X Q VBH. U L WUOHG OB QUHVHQWDWLRQV KHOSHG WKHP

EHFRPH DQ LQWHJUDO SHAUWHRIJUBDBHQVWY XGHQWVYSWKHM HDIWRWME F H[SUHVVLRQ LQ WKH

FRPPXQLFDWLRQ

DQGYLVKDBDWEYBQGLQJ
WKLONIF®&H VHVVLRQV LQWRBGKHGIGLQJ

DREHUJUDSKBEH JXWXULVWLF GLJLWDO
FUHDWESQRWHPWOH HQPRXQNVIHG OHDUQHUV WR

FRPSXWHUV DV SXUSRVBIQXO SELRRWAVYH REDVHG WXOWNDWKME® DMK YLVXDOLVH LQQRYDWLYH

OHDUQLQJ O6WXGHQWYV
XVH WHFKQRORJ\ UHV
DSSO\ LW HIIHFWLYHO\
HYHU\GD\ VLWXDWLRQV

NEBJE ™3$ yp
*Npy | n@7%$E

H FBUWHH VO LGH® VWMRKURXJIKG BDYLWRA REBHODYDQFH UHLQIRUFHG WKH
SRQWIDED\ D@WBDZLQJ L PRV MWD &AM VRI FRPSXWHU OLWHUDF\ DV
HQ FRXW®H PIGF D[GEULPHQ® BHWVRQWEBOOMLIH VNLOO

W\A\SLQJ EDVHG JDPHVY KHOSHG GHYHORS

'@> Agp {op 1” 0 § INE O

6)/$(’)’|$J)0>,; VWXGHQWYV REVHUYHG +XPDQ
5LJKWV 'D\ RQ rq '"HFHPEHU WKURXJK D
SRVWHU PDNLQJ DFWLYLW\ IRFXVHG RQ
HTXDOLW\ IUHHGRP GLJQLW\ DQG MXVWLFH
8VLQJ GUDZLQJV V\PEROV DQG VKRUW
PHVVDJHV WKH VWXGHQWYVYV H[SUHVVHG
WKHLU LGHDV FOHDUO\ DQG WKRXJKWIX0OO\ $V

WKH SRVWHUV ZHUH QKAYWASY MWWHREVHUYHG LQ WKHs WFKRR @ KW KUERXIKY B wh iR@O
FODVVURRP UHVHPEOHG JDYGQAG HURIWBPPH WKDW UHIOHEKW G F YRR QY POXHIW H B & s

ZKHUH VLPSOH FRORXUVWQRESGLZWRRPKRYHRKH IHVWLYDO 7KP F® RYOYRRP Y whHdro FRFRY!

ZRUGV FRQYH\HG VWURRQF bGWDVsdAHR®QG DSSURSULDWH D

RAMYDBRE rRAERMMAIWPD Vv
UHIOHFWHG WKH SXUSRVHHIDMWKHGGPR JRRGZLOO VKDULQJ DQG KDUPRQ\ ZHUH FRQYH\HG

oldy Gy <h$I$y N ! I$SpyBdr
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$Q HGXFDWLRQDO WULS8UWWR GIKWHHE WMUDYWO H[SOIDVYQFH VRXTHVY WRRNUYMPR G o WeH LPSRUWDQFH  RI
VXFFHVVIXOO\ FRPSOISWH® L FE\S DWQKH/ HGXFDWLRQDO WRXU SWHHRW Y LRIHQHWEHUDUN KAVLWDJIB G HujDUWHQ
VFKRRO SURYLGLQJ &GDVSDYUW WX FHKAWSWRIUBDPHDEWKGHQ@WLIKWYV 7/ KH MRRUYU BpMR FRYHUHE R QIEMNRRER o b ol
ZLWK PHDQLQJIXO YDVFDWHELWKH $QQD &HQWHQDWHFWKWDW\ KLVWRHUREBBX BHRs ARONO-Sa k YW PERRYY F¥Bsxv T
H[SRVXUH 7KH MRXUQP\LEBDDRODRPWDULXP BRGLWERHHSRLIDDRILO 1HEXO RAKH WK K/ (G IDF\ RIgSIIWMIRRGUD &ERBB oL
WKH VFKRRO RQ rq 'HF $PBHU=SRIROMILFDO 3DUNQBWXGHBGCWE&M W ULKDGHRQED Wikl 7MVbRULFDQE ¥k pQBIGFRE F\ RikHL U
y qq Sp IROORZLQ@KH YMLKWHWYV KHOSHG VWWGHDWD\WQWRYRW FWzZKHWKH (RWPEWQMPBHULDO ERSEWER0 7TREGKINHG -
7KLUXYDQQDPDODL W RFOLQGIRAR DMDUQLQJ REWHUYHGO WRKWOBUD QGHMIF  REVHIY YDWLRQ | PQRF pE-SPBoo LoV
URXWH $ IUHVK XS KD®R®VZDMW DWURQJBGG LQDXYEKLWAHHNVYUH SDQG OHPYPHRE WERX W WKH MRy BREW KWy vbpz
DW OHOPDUXYDWKXU ERQMIOHEHD WERRWKO\ HRUWERHWHDGKHUW[FHO YMFEHQWWK IKQGHUVWDAGIQ! RUKE¥YWR W ceH
PRUQLQJ KRXUV )RRG ZPNRPSPQI\GHEDQG JXLE6DQYD WADMGKHQWIVKDO /LEIDBR G UMH[\WRRRNY D Qek H AFIRKYRIHF urRxwLc
DW UHJXODU LQWHUYW®YVRXUIERXW. QPDNLQJ HYS RV XDHHW R @& F L H QW PHHSHAME U 1IBSwW I WLRQ | R uHB TFHWYYHO\ HO
FRPIRUWDEOH DQG ZHMH®RQULFKLQJ HGXFDWLRQDDUH[FROIOHFMHLRQV K HrF &IMIUNR xTHM v

NGEGp*NE 0y$"$y> NE e yy LAL$pS)EhBESP py INB ABpy !'I@ y 15 $0%
VWXGHQWY SUHSDUHG @@IEQ@I@G FDUGYV y :€O€ ®E$y

IRU SRVWLQJ 7KH\ ZHUH H[SODLQHG

kRz zuLwwHQ FRPPXASOWERE Lv OY$"Sy>

VKDUHG WKURXJK WKH SRVWDO V\VWHP

DQG WKH UROH SOD\HG E\ WKH SRVW RIILFH

LQ GHOLYHULQJ OHWWHUV 7KH LQODQG

FDUGV ZHUH WKHQ KDQGHG RYHU IRU

SRVWLQJ VR WKDW WKH\ FRXOG UHDFK WKH

UHFLSLHQWY WKURXJK WKH SRVWDO VHUYLFH
$V SDUW RI WKH (967VOH'IVQ/E€\®LYRL(5V\ KHOSHG WKH VWXGHQWYV
&RPPXQLFDWLRQ ,% VHRXGSHOWND QERRWKH IXQRy SYRREYOWR! RI &oDVV
SDUW LQ D SUDFWLFDO FRPEVRU-& R BV PRQv LW KW R X Hiy vALHW W NG Yo D ddex%éﬁE%@WLS\Q_LVW RAUGKHP GHXHELWIRQ FRQY
WKDW LQWURGXFHG WRYPERWK IJHRWARWLYHyRE®W HIMRYPE R (Qiod K BIOMLBEDBRL VK DIW WMMBRY R Gl ARRY VLE L
ZULWLQJ 7KH FKLOGUHBOARAMRISWEVRBR HISHHIHRFHB I DPWHdH owZDYMWoG PBYWRYEDOV  ZLWKy HASKPYGW R@\  wx
OHWWHUV WR WKHLU SHUWMHR RBPEYIODRIEW NRQWRQRHALL®OhioL v HEANHORQrQ RAKHIXO X¥HwWHUYBERXUFWK PHDC
FDUGV SD\LQJ DWWHOWEGREURFAVLERBW DQQ R pOKN/O I MG YLWRHP &BRRRQAPSDOLYKDUGHG WREMBEWVYYEWVREHPRQV
ZULWLQJ DQG FOHDWOWURSYKGGRRYHGC WKHpPpehRIPBIAHMRY FRdIbvyv WRORkhIOW I Gy KR R W U B R WIRRPAH G F DR WRH G X F |
7KURXJK WKLV WDVN WHKHWG- QR UOMEO RKZzDQG KWUPQIWKHRHEHWSEHH XVIMKQ WRE  GHFRUDIRERwWRAUWHEPAHEOH KD
PHVVDJHV DUH FRQYHAWEGCREWEkIK XQGHUVHDR&XIFIIHYV Rl zDwFKLWEURKAK U VHPHPPH WHRKQDZIKRWHRREG DV D
ZULWWHQ IRUP WUDGLWLRQDO PHWKRREVWZR BbQixpiHVv FWRABWEXH G MWFWRNLQI wKBRK WRRXSRWYXO FKF
$IWHU FRPSOHWLQJ WKHRE RHNWRYYR@KH XQGHUVWRRG KRZ LGHDWHE@HF¥HH @ Wbty &V L P H DG K T TIRMW  LEDYGH VMR

FOHDUO\ ZLWK IREXV RO HIPIARIDHAPMNH LEWRD KUY SRYE IKRPUH v X\
WKDQ URWH OHDUQLQJ IRUPV
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$GKL\DPDQ 3XEOLF WKEEKRROYGHQWY DQG HQVXUHG SURSHU RUJDQLVHG WR VXLW
8WKDQJDUDL REVHUYHG&XLESORFHVHPQEB\VDIHW\ WKURXJKRXW WKH DELOLW\ RI WKH VV
RQ st '"HFHPEHU sqsv E\YRYJDOLVLQJ FRPSHWLWLRQV ZHUH
HGXFDWLRQDO ILHOG YXWLRV |MKH wx@SMidWDFWLRQ  IDUPHUYV IRXU KRXVHV QDPHG C
RI &ODVVHV , WR 9 7KH SODWOHGV\ERMYF IDUPLQJ SUDFWLFHYV - $EGXO .DODP €
SODQQHG WR LQWURGXFEFHREBXJYRHD UQHWNKH UHJLRQ LUULJDWLRQ SDPDQXMDQ ODULH &>
WR DJULFXOWXUH DQBHWKR®ESY WRIBPVLPSOH WRROV XVHG LQ (LQVWHLQ (DFK  H)Y
XQGHUVWDQG WKH UROHOWLYDWURRUGWXGHQWY VKRZHG LQWHUHVWFRQGXFWHG LQ D VIVW
WKURXJK GLUHFW H[SHWEMHREWHUYLQJ WKH ILHOGV FORVHO\ DQG ZLWK SURSHU JXLG

BWXGHQWY YLVLWHG GEMNURHWXERWLWOERQBE RUYL
1HZ <HDU UHVROXWLRQVEKVIPS ROVIEH QW ¥ 0DV ZBW HLo DXV | QQ@quesm%ﬂ%Y” {8bUvnv $00%p x}‘{é ROWY wee

UHIOHFW RQ WKHLU KDE L3} STR MoI¥0 /b B 6 O 00 DOWMX RO DRY Y HALSHF W | Withe L yH GXFWﬁ' WKF3< Ge  pac

JRDOV IRU LPSURYHPHQWyRQoHWYEEHWWRGDQG SOMWNQWHB[¥BROH@IV WR VKR, IDU J RQH

GDLO\ OLIH 7KH\ HQFRYYEBWWAHOLOODJIH ﬂ@ﬂvaQDQMHWWVWUDZQ_Wﬁ% Xe

GLVFLSOLQH EHWWHU XV¥WH/ IRVHWLWRH DREHVW BU® WILR® DDIW Vs @ QWR RSHQ, VYUERE D i Ural,

UHVSRQVLEOH EHKDYLB()QLDL [ﬁégK QHDUE\ DEOWHRIVQIRVWXGHQWYV V\e L%&BB8 a/\k}%lg(%é I? )é\é UFyV 5}7\]% G DV

UHVROXWLRQV DOVR KHQ@$ QW% 6 H QW ¥ oFXIHO Ge 0OBLAVH B W VREVHGWRIWLRQ D OG "L QW kD \g/LD%z HYHQ

FRQILGHQFH GHYHORS FRQM WHHHG WHRR G KH 5#ILRDW 6 K3 QWH BUERH UV P%RZL?\HB' FVMKE, SKIVLE Q/

VWD\ IRFXVHG RQ SHBBRQMU PG HOIDUHFEHQWWHQRIDWRHG D FORRUIVHOVH RITKR '34 \va}f% QG

DFDGHPLF JURZWK WKUR)Q;J\]I@R_KWo\M/IyI-Ubl'@DLBQLYHU:'\M_R/\S\V DWUHXIWRLZQ DQg U@éyH vERUWV HYH@}& %YD 7TURSK\ ZDV S
.ULVKQDJLUL 7HDFKHU\-O¥RAFESQQAWEIDFK VWDJH W % Lé/FLSDO

'@> 8y q€Bo Ip GEG eN $6 1E :$p ™ G$ygydNE !NOG «$ ED::SE n!” INBh Y
ODWKHPDWLFY '"HSDUWP DV SDUW |
WKH 1DWLRQDO ODWKi%ﬁBIhFVy§Ey\§NE
SURJUDPPH KHOG RQ ss '"HFHPEHU
7KH VWXGHQWY PDLQWDLQHG FRQVLVWHQW
SHUIRUPDQFH DFURVY DOO WKH DFWLYLWLHYV
DQG VHFXUHG ILUVW SODFH LQ HYHU\ HYHQW
FRQGXFWHG UHIOHFWLQJ VWHDG\ HIIRUW

DQG FDUHIXO SUHSDUDWLRQ
IDWLRQDO ODWKHPDWLFV 'D\ LV

3ULPDU\ 6HFWLRQ vw%ﬁlggYij KR OELUWK DQQLYHUVDUL RI $Q RQOLQH 0&4 FRPSHWWABERARQ RQ

NHHQ LQYROYHPHQW X'V'DQ WKH UHQRZQHG ORUVH &RGH VLJQDO®HQIDWWNFLSDQWYV

FLDQ NQRZQ IRU KLV FRQGXFWHG DV SDUW TRIHGWRR

WKURXJK DFWLYLW\ ED Q WVD@ERXROLQH
HOFRXUDJHG TXLEN RQ e xR Q ' wsD QwEIRQWY RIxx (BROLYEWLYLWLHY WURZHGHWKBRS VFRUH
DEEXUDEF\ 7KH\ ZRUNH DWKHPDWRWFW\NLMHFLWDW:WDQ’X@_HZ%WY_IR\%LRQ/NLGQVWKEPBQDGHUERDU
FDOFXODWLRQV  ZLW PHQWV VEDSHGE K BAWXGHQWV UWlfgkHE WWHORRWHBYHQWKHLQWDR S XFYUGY WD L
DSSO\LQJ WKHLU NQRZ »g i‘

DQOG SUDFWLFDO PDQQ L FRQWH.[@XH VW R RGWRAWW TURP, QP VWRYRXIK VLPSO®HDUE HOH DIRGEX V H G

LIKOLIKWNRVKH,, ,0 DBODUMRLIFLSDWHE H & Qr xWHW LR QV W KEDHWF D/PHIVIV X @ HWXKGH LSWD U

LKW  SBEBV ZEWHSFOHDU SURQFQWERWIREWRQAW R W K W KELDRXLFR/R R W 0 WEWH V H
% P D W KAHRFPSWM MWAVW L RQ XQGHUVWDQGLQJ RI VLI@DON WQOLQLQJ

IRFXVHG WKURXJKRXW \/9'__(, é
7KH VHVVLRQV ZHUH FR 8 % W
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3UH .* VWXGHQWY WDNH SDU *D v  LRGHUIDUWHQ VHFWLR

DEWLYLWL WR G HY LQH?%EI%WM%%%%Q% S“EQEFQNKL LE@M@%%@@Q\}Q’RP%UDZ SLFWXUHé/x\é*E) %LQeFWHe(ﬁ'bU IROORZV D
DSSURDFK WKDW UHVSHFWV W
\RXQJ OHDUQHUV $ FDOP
DWPRVSKHUH KHOSV FKLOGUH
WDNH WKHLU ILUVW VWHSV LQ
LV LQWURGXFHG JUDGXDOO\ \
FRPIRUWDEOH FRQILGHQW
SDUWLFLSDWH HDFK GD\
&ODVVURRP OHDUQLQJ LV FR(
VLWXDWLRQV WKDW FKLOGUH
/HVVRQV DUH SODQQHG LQ D

FKLOGUHQ WR REVHUYH UHVS

LQ PW\NRﬁ?—"&)\%\LFQ/DWXUDOO\ 7KLV

" Y DJH
3UH .* VWXGHQWYV OHDUQ DERXW WKH SDUWV RL'DY WZEHRWY. HQJD RO D QWOGHREWE WV LGHDY FOHDUC
FODVVURRP LQWHUDFWLRQ UD

UHVSRQVHYV

(DUO\ DFDGHPLF OHDUQLQJ
HTXDO DWWHQWLRQ WR EHKLE
HPRWLRQDO ZHOO EHLQJ
SUDFWLFHVY KHOS FKLOGUHQ
FRRSHUDWLRQ DQG UHVSHFW
SDWLHQW JXLGDQFH DQG FDU
VHFWLRQ EXLOGVY D VWURQJ
OHDUQLQJ ZKLOH NHHSLQJ WK
SOHDVDQW DQG UHDVVXULQJ I

9DULRXV DFWLYLWLHY FRQGXFWHG WR VXSSRUW WKH GHYHORSPHQW RI-P-D-W‘I-‘DHH!"“" - aman e~ INC

6ZDPL 9LYHNDOQ

UDZ SLEWXUHV RI S8FWL WX VRYWREI WR VW MQUIBNKHRV QXHPEWY RSSRVLWH ZRUGY WKURXJIK
Q FRQFHSWYV FODVVURRP GHPRQVWUDWLR® ” —

VRQOLQ$ VWXGHQWYV SUHVEQIW ¥ @D FOVBX EHQWE UHFLWHJ pleH
WO HISUHPIRGE ERHCDYNG /DXJIKLQJ 6RQJ

&ODVV 9, $ VWXGHQWY H[SODLQLQJ WKH ILYH ODQGVFDSH\6 MK RO DD-NDXJ@HIQJ‘LD/HJMI&N@I.)Q)E)\/ DQG %XOEXO 'ULOO 6H

&UHDWLYLW\ ILQGV IRUP LQ DUW DQG FUDIW
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