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e $W OHDVW D & LQ <HDU (QJOLVK
e 5HVSRQVLELOLW\ FR RSHUDWLRQ DQG FRPPLWPHQW DUH HVV
LQ RUGHU WR EH VXFFHVVIXO LQ WKLV VXEMHFW

JHE

6 XEMHFW/7 KHHRUOH PD\ EH D IHH DWWDFKHG WR WKH VXEMHFW
8VHU SDRVVXSSRUW HQJDJHPHQW ZLWK WKH FXUULFXOXP
SDUWLFLSDWH LQ DFWLYLWLHVY UHODWHG WR WKH VWXG\ F
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e IRVW N UK GGIDYH O R DA QD VE RPHS OMK L Q NHIIUHF W RPIR X Q L F \M RUNWD G
LQGHSHQGHQW OHDUQHUV DV WKH\ VWXG\ DQG SDUWLFLSDWH

e HQDE OMWX G MRV W LH{D® DK H[S HU L HDGE Y GHU VW RY G REBQ G Q f
IRUPV H[SORULQJ WKH LQWHUUHODWLRQVKLS EHWZHHQ SUDF

e« HQDEOHV VWXGHQWY WR OHDUQ FKRUHRJUDSK SHUIRUP DQG

e SURYLWHRISSRUWR §IMX'G WERQVDUIEURE VRD YLQBU L WLHFID® £\Y GR @
DQG LQ JURXSV

3DWKZ

,Q <HDUV DQG VWXGHQWV FDQ FRQWLQXH WR VWXG\ 'D!
FRPSOHWH D 9(7 &HUWLILFDWH FRXUVH
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3RVVLEOH FDUHHU SDWK3HUQR'DRHWMH IFRPEXKEH VFKRROV SULYDW
SURIHVVLRQDO GDQFH SURJUDPV (QWHUWDLQHU &KRUHRJUDSE
6SRUWV 3K\VLFDO 7KHUDSLVW O0ODVVDJH 7KHUDSLVW <RJD ,QVW
&RPPXQLW\ $UWV 2UJDQLVHU 6WDJH ODQDJHPHQW (YHQWYV 0DQI
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* WP D FRQGHAW VIXGHQV \R WHURZ Q FUHDUYH SURFHWHV DQG SURVIGHY RSSRUMQUAY IRUWHP VR IP DI IGH
WHP VHOHV DV RIHY H SBUQ) EHIHV IHHIIV EHKDYIRXWY DQG UHDMRQWKISY DFLRW GLYHWH VIMDUIRQY
7KURXIK HY DI HP HQAZ MK P D VIMGHQW GHYHEBS NGRZ BIGTH XQEHWAMIQEQ) DG WNAY R GLEP DWF

LQGRﬁm OQIXDIHY DQG GLEP DI SHYSHAWHY DIRZ 1Q) MGHQON R GHP ROMDM SURIFIHGR 1Q0 DNQJ DQG
5HVSRQAQ) ( BP HOV R DRRYY FLDIVIDQG I HRLDIVZ IQEH VMGIHG DQG MGHON Z 1LGH HUFVH FU-DIYIW IC
D YDUHW R SHURWP DQFH VWDURQY Z W HP SKDVY RQWWH HIHRAWYH XVH R YRIEH DQG P RYHP HOWG WGHQW
Z IQEXIE RQ\WHUDELMW R DDOVH D YDUHW R * LDP DI IRWP V
8QW 8QW
7KHDWUH 6SRUWV &KDO ODNH o(P /DXJK t 7KH $UW RI
7KH ILUVW KDOI RI WKLV XQLW Q WKLV 8QLWYV VWXGHQWYV ZLOO
8QWSXP P DU 'UDPD LQ SUHSDUDWLRQ IRU W Rl & RPPHGLD GHO $UWH DOVR N
WKHQ OHDUQ LPSURYLVDWLRQ ODVNV PD\KHP DQG WULFNHU\ DI
RQ 7TKHDWUH 6SRUWYV 7KLV X XQLW ZLWK VWXGHQWY GHYHORES
7KHDWUH 6SRUWV FRPSHWLWI FRPHG\ BWXGHQWV ZLOO UHV
SHUIRUPLQJ LQ WKH 5HJLRQ SHUIRUPDQFH HLWKHU DV DQ LQ
&RPSHWLWLRQ DJDLQVW RU H[FXUVLRQ WR D SURIHVVLR(
7\SHVR . 0DNIQJ  &RP P HAD* WRXS 3HURWP DGFt
SWHAP H 0 DNLQU  7KHDWH 6 SRWW* URXS ,P SIRYVDIRC SHVSROG) £ IMFCHCDOVY
6 SHFIDOVXEMI, o $WBDWMD& IQ<HU ( QDK
LHTXILHP HOW o SHVSROUEIMY FR RSHIMRQ DQG FRP P M¥ HOWDUH HWHQIDCFKDUDPWMUIMIFY Z KIEK VAYGHQW P XVWWEVSO:
1Q RUEHUWR EH VXFFHWIXQQ WLV VXEMFW
6XEMIPWHHV 7KHUHP D\ EH D IHH DABFKHG \R WH VXEMPWE RWIR EH DGYIMHG
) HA 8VHUSDL V 7R VXSSRWAHQJ DI HP HOWZ W WH FXUEXGP  IMGHQN P D\ EH JLYHQ DQ RSSRUMQIW \R
SDUIFLSDUM 1Q DPYIMAY UHDWG VR WH VMG, R ' UDP DWDWP Dy IGFXUD FRW
Q' WP D VWGHON Z LOGHYHBS
+  FRQIGHFH DG VHOHWMP R H SBUH GHSIFWDQG FHBEWDM KXP DQ H SHIHGFH \BNH UMW DX
FKD®IQI H WHURZ Q FUHDIWIW \WURXI K GLDP D
K\ FKRRW +  NQRZ BGIH DQG XQGHWMIQEQ) IQFRQARGRY DSSOIQ) DQG DDOMQ) WH HBP HQV R GLIP D
" WDPD o DVHOH R FXURAW HPSDW\ DHMHW NCRZBIGIH HQR P HOADQG DFKIHYHP HOMMRXIK H SBUQ.
DQG SO Q) IRBV
+  NGRZ BG) H DQG XQGHWMIQEQ) R WDGMRGDCDQG FRQMP SRUDY GUDP D DV FUMFDCDQG DRAYH SDUFISDQ!
DQG DXGHFHY
ADKZ D Q<HW DQG  VIXGHQN FDQFRQUIXH\R WG * WP D * HGHIDO ' WP DIQ3WAWH $SSOHG R
FRP SBM D9( 7 &HWMEDM FRXUH
3RWEG| FDUHHUSDRV Q' DP D IGFOIGH
o $UV DGP IQVADIRQ DQG P DQDIHP HOWHJ  DUYAMP DRI HJ DUV DGP IGMADRU ERRNQY DI HQW HYHO!
DQG IHIYDY P DRI HUSURGXFHU
&DUHHU. o &RP P XQEDIRQ HJ Z MU FRP P XQIEDIRQ VWDWI MAVDUIV HGMRU EBJ I HUYEI JHU

o &UDIYH IGEMMEY HI SIRIMMRCDCSHURUP HU DRVRU GIUHRRU FRWHP H GV GHU Wl H P DRI HU
+ (GXFDIRQ HJ HOXFDRU IQ WFKRRY FRSRDM SUYDM WGRV FRP P XQW XQYHWAWAY DY
SUIRIHWIRCDOGLDP DFRP SDQ. HGXFDWRQ SURIWDP V
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7KH RYHUDUFKLQJ SXUSRVH Rl ,QVWUXPHQWDO OXVLI
VWXGHQWYV ZLWK WKH RSSRUWXQLW\ WR EHFRPH PXV
TXDOLWLHV RI PXVLF WKURXJK OHDUQLQJ WR SOD\ D
SDUWLFLSDWH LQ SHUIRUPDQFH HQVHPEOHV ,QVWUX
RI VWXG\ DOLJQHG ZLWK WKH 1DWLRQDO &XUULFXOX
&RQWLQXHG SDUWLFLSDWLRQ LQ WKH ,QVWUXPHQWD
GHYHORSPHQW RI $&$5% LGHQWLILHG JHQHUDO FDSD|
DQG FRPPXQLFDWLRQ WHFKQRORJ\ FDSDELOLW\ FUL®
VRFLDO FDSDELOLW\ HWKLFDO XQGHUVWDQGLQJ DQ(
KDYH SURJUHVVHG WR /HYHOV RI RI WKH ,QVWUXF
DUH DOVR HOLJLEOH IRU 4&( SRLQWYV
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6 XPPD (QVHPEOH SHUIRUPDQFH

7TLPHWD 7KLY VXEMHFW LV RIITHUHG LQ |

(DFK Rl WKH WKUHH GLPHQVLRQV RI OLWHUDF\ WHFF
HTXDOO\ $00 WDVNV DUH SHUIRUPDQFH}EDVHG }DFU
RQ WKH IROORZLQJ}REMHFWLYHV }}/LWHUDF\ ,QVWU:
OHORG\ BLJKWUHDGLQJ}}7HFKQLTXH 3RVWXUH 7XQL
3LWFK}}3HUIRUPDQFH 6ROR DQG HQVHPEOH SHUIRUF

7T\SHV |
$VVHVVF

,QVWUXPHQWDO OXVLF VWXGHQWYV

e« WKRXOG DOUHDG\ EH HQUROOHG LQ WKH ,QVWUXPH
25 EH OHDUQLQJ D EUDVV ZRRGZLQG SHUFXVVLR(
SULYDWHO\

e DUH VHOI GLUHFWHG VWXGHQWYV ZKR GHPRQVWUDMW
RUJDQLVDWLRQDO VNLOOV

e DUH SUHSDUHG WR SDUWLFLSDWH WR H[SHULPHQV
OHVVRQ DQG UHKHDUVDO VHWWLQJ WR RYHUFRPH
SHUIRUPDQFH ZRUN

e OXVW EH DEOH WR DWWHQG ZHHNO\ HQVHPEOH UH

e ZLOO EH RIIHUHG WKH RSSRUWXQLW\ WR UHSUHVH
VFKRRO HYHQWYV DQG LQ WKH ORFDO FRPPXQLW\ |

e« DUH DEOH WR ZRUN ERWK LQGHSHQGHQWO\

BWXGHQW VKRXQG KD HQWRGPHQW LQ WKH ,QVWUXPF

SDUWLFLSDWH LQ DOO DUHDV RI WKH VXEMHFW DQG

LQVWUXPHQWY DUH DYDLODEOH IRU KLUH

6SHFLL
VXEMH
UHTXLUH
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6XEMHFW IHHV $ VXEMHFW IHH IRU ,QVWUXPHQWDO
e 3XUFKDVH Rl OHVVRQ DQG HQVHPEOH UHSHUWRLU
e +LUH Rl VFKRRO LQVWUXPHQW LI UHTXLUHG

e« ODLQWHQDQFH RI VFKRRO LQVWUXPHQWYV

e 3XUFKDVH Rl SK\WLFDO UHVRXUFHV LQFOXGLQJ P
8VHU SD\V 7R VXSSRUW HQJDJHPHQW ZLWK WKH FX
RSSRUWXQLW\ WR SDUWLFLSDWH LQ DFWLYLWLHV \
UHODWHG WR WKH VWXG\ Rl ,QVWUXPHQWDO OXVLF
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JHF

OXVLF HGXFDWLRQ }"}KDV}D VLJQLILFDQW SRVLWLYF
GHYHORSPHQW }}"}LPSURYHVIPRWLYDWLRQ ERRVW)\
ZKLOH LPSURYLQJ UHDG\ DELOLW\ }"}DFWLYDWHV}EF
VWLPXODWLQJ WKH EUDLQ WR PD[LPL]LQJ OHDUQLQ.
'K\ FKR' | DQG LQYHVWLJDWLRQ RI PXVLFDO FXOWXUH LWV FF
,QVWUX | DQG SUHSDUHV WKH PXVLFLDQ WR H[SORUH WKHLU '
O OXVL | FUHDWLRQV }}”"}LV}DQ LQWHJUDO SDUW RI HYHU\GD\
VRFLDO FXOWXUDO }SROLWLFDO}DQG HGXFDWLRQD
RI WKH LQGLYLGXDO }"}LPSURYHV}KHDOWK DQG ZHO
GHSUHVVLRQ }}6RFLDEOH DQG}UHZDUGLQJ }OHDUQ k
H[SORUH GLIIHUHQW PXVLF}VW\OHV}DQG PDNH PXVL

,Q <HDUV DQG VWXGHQWY FDQ FRQWLQXH WR}VW
3DWKZ OXVLF ([WHQVLRQ <HDU RQO\ *HQHUDO DQG OXV
9(7 &HUWLILFDWH FRXUVH }

$ FRXUVH RI VWXG\ LQ OXVLF FDQ}HVWDEOLVK}D EDV
LQ WKH ILHOGV RI PXVLF SHUIRUPDQFH DUWYV DGP
FUHDWLYH LQGXVWULHVY VWDJH DQG VRXQG WHFKQL
&DUH VFLHQFH DQG WHFKQRORJ\ 7KH VNLOOV }FRQFHSW\
UHVXOW RI}PXVLF HGXFDWLRQ}EHQHILW}WKHP QRW
\HDUV EH\RQG ZKDWHYHU WKHLU FKRVHQ FDUHHU S
OXVLF (GXFDWRU OXVLF 7KHUDSLVW (
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6 XEMFW
LQRWP DARC

0 HED$ WS IV GV QHG \R EXIG RQWYGHOMXQGHWAMBQGEIQ R VIDQG P RYIQU [P DI H P HAD SIRGXAURG
7KURXIK WH H SRUDIRQ R UHSURVHQEMRQY VRXQG P RYHP HQMII KW DQG WRKGREJ IHY \KH MGHQW Z IC
GHYHBS SHYRQDONGY WDWDUH WDQVH.DE®! R D DI H R @H SDWY IQFOGQ) VHD GVFISEEH SUREGP
VROIQ) DG SURWPWP DQDI HP HOA7 KH DELOW R Z RN LOGYIGXD® DQG FRAERIDWHD VR DFKIHYH JRDY L

IXQGEDP HQWOR VXFFHW 1Q KLY VXEMPW

8QWBXP P DU

8QW
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9IGHR . LABIG\WH5 DGR 6\BU

QWY XQUAMMGHON Z LOH SBUHWH Z RIG R
P XVIE YIG-RV DV\WH. SOQ SIRGXFH DQG HAW

WHURZ QP XVIE IGHRV JDIQQ) KDQGV RQ

H{ SHUHGFH Z W HDFK MBI H R \WH FU-DIYH
SIRFHW 6 \MGHQN Z LOBDUQ CERXVWKH SIRGXFURC
SURFHW FX® QDI 1Q DVKRZ FDVH Rt WHUILQDX

SIRWFW

7UGHMW
QWKLY XQUWMMGHON Z RIN\R GHMI Q SLRGXFH DG
FUMINXH ERW P RYIQ) DQG \WEIP DIH P HAD
WRKQTXHY UHIXOWD XVHG E\ P HED RU DQVDIRQ,
\R IQIOHGFH DQG SRUMRQ DXAHQFHY 6 \WMGHON Z g
H SBUH SKRIRIWSK\ DQG JWSKIE GHMIQ
WEKQTXHV VR FUDM D SRMRIR R GLJMIAP DIHY

H SBUQ) WHUIGHQW/

7\SHVRI
$WHWP HQ

0DNQI UHVSRQAQ 0 DNQJ - UHVSRQAQU

6 SHFLDOVXEMA\
WHTXULHP HOW

¢ SWBDWD& IQ<HU (QOK
e 7KHWYG R <HDU 0 HAD$WV LV UHFRP P HQGHG EXWORWHT XILHG

6 XEMFWHHYV 7KHHP D EH D 1HH DRABFKHG \R \WH VXEMFWE& RAWYR EH DGYIVHG
8VHUSD\ V 7R VXSSRWHQI DI HP HOAZ W \WH FXUWIEXGP  VWXYGHQWV P D\ EH JLYHQ DQ RSSRUMQIW \R
SDUNFISDIM 1Q DRI UHDWG \R WH VWYG R 0 HAD $ WV \WDWP D\ LOFXUD FRW

: K\ FKRRW
0 HGD$ LWV

,Q\RGD V GIMIODIH P HED DWW HGXFDIRQ L P RUH 1P SRUBQAMKDQ HYHU WHTXISV MGHON Z M FLMET

NG WWDWDUH HAHQIDA RUGDYL DAY DQG VXFFHHGEIQ) 1QD P HAD UEK Z RS

o ) RAMIQ &UDMW DQG ,QQRYDIRQ 0 HAD DWW HFRXUNI H FUDWH WINQ) DQG IQCRYDIRQ DBZ Q)
VIXGHON \R H SUHW IGHDV\MURXIK 10 SKRIRIWISK\  DQP DIRQ DG GLI MICDW

o ' HYHBSIQ) &UMFDOD HAD/ MDA 6\WGHQW GO VR FUMFD® DQDO] H P HAD P HAWDIHY D FUKFIDOWNC
IQDP HAD VDMDMG Z R

o (QKDGFIQY 7HFKQRBUIFDO3WRIEHGR  +DQBV RQ H SHIHGFH Z WK IQGAMN WEQEDLG QI MIOWRY DX
VRIE DUH SUHSDUHY VMGHQN | RUIXUHUH VMG DQG FOUHHY

o 3URPRIY &RMERDMRQ DG &RPP XQFDIRQY 0 HAD DWW SURWIFW IRVMU WDP ZRIN  HIHAME
FRP P XQFDWRQ DQG DSSUHFIDWRQ | RUGLYHWH SHYSHRAMHY

o 3UHSDUQY IRU) XWMUH &DUHHY 7KH JURZIQ) P HED DG HAMITIGP HOAIGEXW RIHY QXP HIRXY FDUHH
RSSRUMQUIAN DQG P HEID DUV HGXFDWRQ SURYIGHY DVRQ) |RXQGDWRQ | RUWHVH SDRV

3DMZ D\

Q<HY DQG  WMGHON FDQFRQIXH\RWYG ) 1B 7HBMMRQDQG 1 HZ 0 HAD * HOHDO 0 HAD$ WA
IQ3WAIEH $SSTHG RUFRP SBMID9( 7 &HIWMEDM FRXUH

&DUHHL

3RWE®! FDUHHUSDIY 1Q 0 HAD $ W IQFOIGH FDP HIDP DQ SKRVRJ UDSKHU DGYHUNMAQ) DWW DGP LQVDIRC
DQG P DD HP HWFRP P XQEDURQ GHVIQ HGXFDIRQ 16 DQG\MBYIMRQ SXETE UHDURQY
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0 XVIE IRWMY FU-DIYH DQG H SUWYH FRP P XQIEDIRQ 98 WH HQG R WLV FRXUH VIXGHON Z LOGHYHBS
P XMEIDQWKIS WURXIK P DNQJ FRP SRVMIRQ DQG SHURWP DQFH DQGUHVSRQAQ) P XMERBJ\ B\ [SSO P XVIE
HBP HON DQG FROFHSW 7KH. GHP ROMIDAM SLDPWFDCP XVIE WY DQG DQDOVH DG HYDODW P XVE [QD

LQGRﬁm YDUEW Rt FROM W VMBI DQG JHQUAV 7KH DSS® WHUNGRZ BIG H DQG XQGHUABQGEQ) W FRQYH. P HDQQ)
DQG RUHP RIRQWR DQ DXGHGFH ( [ SHUHGFHV LGFOIGH FUHDI) P XME XMQJ D YDUEW R! LOWKP HON DQG
VRIZ DUH VXFK DV 6 RXQBADS DQG 1 RM@ KW6 \MGHQN GHYHEBS HWHQMDODMER, VN \R HQ DIH QD
P XGIP RED RG
Yo 8QW 8QW QW
0 XVIF 7KHDS\ $
UHZ DUGLQJ) FDUHHU
$QGWDWY 6KRZ El] NG TKHYA * L) <REDDQZ HV/KLY QWY XQUANGHQN
QWY XQUMMGHON Z L@ QLY XQWVNCHIV &DAR * XW ZIQH SHIP HORZ W
BQUEXPPDU | {saupxvER wHwmr | 2 OMIDMEHKIQ QWY XQWWHGHON |\ op LOW R P XVEE
DQG VFUHHQWDKDV P DG WHVEHQHVR WH ZIOH SRUHWHSRZH | o5 W FDUHHUR
P XVE IQGOMY 1RU DQG UHBIYDQFH R \KH
WZD\ IO RXUKRP HVIQ 0 XVIE 7KHIS\  7KH
, DUMAN IQFOGIQ) \WRW RUFKHAD 1QJ DP Q)
WHUD® R MH DG R RED: DOG\ VN LOGIE P XVE Z1OE-MIQDQG GHOH
0 XVIFDOY KHDAH oy D VSHADO/HG SIRI P
\R VMGHON DARH
6 SHADS FKRRO
7\SHVRI 5HVSRQGLQ &RP SRVIMRC
$WHWP HQ 3HURWP IQJ 3HURWP LY "QGHYHESP HQ
6 SHFIDO
VXEMIFW « TKHWMG R <HDU 0 XVIE IV UHFRP P HQGHG EXWIRWHTXILHG
LHTXILHP HQW
6 XEMFWHHV 7KHWHP D\ EH D IHH DMEIFKHG \R \WH VXEMFWE RWR EH DGYIVHG
) HH\ 8VHUSD. V' 7R VXSSRWHQI DI HP HOWZ LN \WH FXUIEXGP  VYGHON P D EH JLYHQ DQ RSSRUMQY R SDUFISDW L DR
UHOWG \R WHWWXYG R 0 XMIE WDAWP D\ LQFXUD FRW
0 XVIE HGXFDIRQ
« KDV DV QUEDQASRVMYH HIHPWRQWKH EUDIQ DQG FRI QUYH GHYHBSP HOW
« P SURYHVP RYDIRQ ERRVWN FROFHOADMRQ UHQIRUFHY @QJ XDJ H VNG KB P SURYIQ) UHDG, DEIDV
«  DPVYDMV ERW WH GIWDQG W KWEWDIQ DVWAH VOP H WP H VUIP XOWDY \KH EWDIQ\R P O [P [} L) ®DLIQ) DX
P SURVIQU P HP RUI
KRR « DBZV FUDIRQ DQG LQYHWIDIRQ Rl P XVEDOFXGMUH W FRP SRVMRQ DQG SUDFUFH \WURXI KRXAKIMRY
BN DQG SUHSDUHV WH P XVIEIDQWR H SEUH WHUMIBIQADQG P DCDJ HWHURZ Q FUHDIRQY
« IV DQ IQMIWOSDUIAR HYHY GO\ @H VHYQ) VHDH SUWMYH FHBEUDRY  VRFIDO FXGMUDO SROWFDODQ
HGXFDWRCDORBN
«  FROMEXWV\R WH KRDAFE GHYHBSP HOAR! \WH IQGYIGKDO
« P SURYHVKHDW DQG Z HBHQ) B\ UHGXFIQ) BIYHY Rt D LW DQG GHSUMWMRQ
«  6RFIDEGI DQG UHZ DLEQ) B KRZ \R Z UM DQG SO \ RAURZ QVRQIV H SBUH GLIHIHOAP XME VMGV DX
P D\H P XVIE Z b\ RXUIUHQGY
— ,Q <HDUV DQG VWXGHQWY FDQ FRQWLQXH WR VWXG\ 0XWIQH UBQ H Y DVOH
B3UDFWLFH $SSOLHG RU FRPSOHWH D 9(7 &HUWLILFDWH FRXUVH
&DUHHD 3RV YV IFHDOHSHDWKOI/X VLR FOREHWLF PXY WK H U /YSIHVHW K H U YRXVMH FK Q UBPIRX V IER P SR

PXVLF WHDFKHU VRFLDO PHGLD LQIOXHQFHU
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% WHHQGR <HDU  VMGHQW DQDOVH KRZ DQGZ K\ YIVXDOFRQYHQURQY YIVXDCDU SURFHWHY DG P DMUDY DUH

P DQISXOWG [Q DUZ RV \WKH, FU-DM DG RUH SHIHGFH 7KH. HYDODW KRZ DQGZ K\ DUNAV ILRP DFLRW FXGMUHY

WP HY SOFHY DQG RURWHUFRQM W XVH YIVXDOFRQYHQUIRQY YIVXDCDUWV SURFHWHY DQG P DIMIDY 1QWHUYIVXDCDUW
SUDFWFH DG RUDWE RUNY VR UHSUMVHQADQG RUFKDXBIQI H IGHDV SHWSHAWHY DQG RUP HDQQJ 7KH HYDBDMKRZ YIVXD!

nﬁRﬁm DUV DUH XVHG \R FHBEUDW DQG FKDM®IQI H SHYSHAIYHY Rl $ XVADIDQ LGHQMY
6\MGHQV GUZ. RQIQUSILDIRQILRP P XGEG! VRXUFHY \R J HQHUDWM DQG GHYHBS (GHDV IRUDMZRINV 7KH GREXP HQWDQG
UHBPWRQWHURZ Q YIVXDCDUWN SUDRWEH 7KH XVH NQRZ BGIH R YIVXDCFRQYHQURQY YIVXDCDUWV SURFHWHY DQG
P DIMUIDY \R FUHDVM DU RN WDWHSURVHQUDQG RUFRP P XQIEDWM IGHDY SHWSHAWYHY DQG RUP HDQQ 7KH FXUDM DX
SUVHQWH{ KIEIMRQV R WHURZ Q DG RURNHWH DL RUNY DQG YIVXDCDUW SUDFWAH R HQJ DI H DXGHQEHY
8QW 8QW 8QW 8QW
0 HVZP RUSKRVY &XQXUDQP SDFW I X[ XU 8 QFRYHIHG
QWY XQUAMNGHON 7KLY XQUWREXVHY RQWH QWH1HZV 7KIY XQUWH SBUHV \KH
H SEWH \WH FREFHSWR FUDIRQR DKLIK® QWY XQUANGHQA FRQFHSWRI O] XU DQGZKD
WDQMRP DIRQDQG FKDQUH | UHVROHG UHDDANE SRUADL UAVSRQGWR IMHSUMVHQN IQP RGHQ
ERW SK\ VIED® DG R D QUEDQUKIMRUED FRQMP SR IA/XH VRAHW IQFOGQ) IGHVR
8QWSXP P DU FRGFHSWD® 7KURXIK IIXUHZ KR KDV SUVHQING [QWH FRQWP HIMP WXV DQG
H SHUP HQEMRQZ W D IQOHQFHG FXQMUH P HAD 7KH ZI® YDOH 6\MGHQN GHMJ QDX
WDQIHR P DMIDY DG VREIEW RUIQQRYDIRQ DQDOVH KRZ DAV FUHDWM D VEXGWUH \WDW
WEKQTXHY WNGHQN Z 16D 6\MGHQW Z IQGHYHBS IQMSUMDQG FUMTXH UHSUHVHQN DO XU WP
GHYHBS DERG. R ZRWN REVHUYDIRQDOGULY Q) FXUHQMHYHQN \KHC Z KIGI UHYHDIR) (W KIGGHQ
WDWIVXD® NV Z KIBI H SBUQ) GHYHBS WHURZ Q VREIDOHQVLRGP HQEORU
UHSUMVHQNP HVEP RUSKRVY KRZ DWW YIVXDOHVSRQH\R C HMEDCFRAW
u VXFK DVIURZ\M. GHFD, FRP P XQEDM IGHQMY FKRHQQHZ V\RSIE
HYROMRQ RUIGHQU VKIIW SRZ HU DQG BUDA
7\SHVRI 5HVSRQAIQ)  VKRWDQG H WQGHG UHVSRQUH H TP V DUNAHBRIRQ,
$WHWP HQ 0 DNQJ VMW\V IRIR DQGRUERG R ZRWN
6 SHELDOVXEMIF 1s
LHTXILHP HQW
6 XEMIPWHHY 7KHUHP D. EH D IHH DMIFKHG VR WH VXEMPWS RWAR EH DOYIVHG
) HA\ 8VHUSD\ V 7R VXSSRUNHQI DI HP HQAZ WK \WH FXUEXGIP  \AXGHQWV P D\ EH JLYHQ DQ RSSRUMQW \R SDUNFISDIM IC
DRV UHDWMG R \WH VMG R 9 IVXDCS WV WDWP D\ IGFXUD FRW
6\XG 1Q) 9IVXDTB WV 1Q KLIK VFKRROY IGFUHGED UHZ DUEQ) DV MGHYHBSV 1P SRMIQMBFWE! VNOY VXFK DV IIGH P RR
FRQARODQG KDQG H H FRRUGGDIRY WURXIK DRV OH GUIZ Q) SDIQMY  FRAWH DQG VRXGM  7KHVH KDQGV RG
H SHUHGFHY DUH QRARQD HQR\ DEG! EXDOR NHHS VHGHQN HQJ DI HG DQG IQMMHVMG B\ DIRZ Q) WHP VR H] SEUH WHL
FUHDWIW DQG [P DI IGDMRQ 9 VXD WV HQFRXUD HY SHYHYHUDGRH DQG DAMQIRQ VR GHBIO TXDDIA \WDWDUH WDQUHEEE
R— VR P DQ RWHUDFDGHP IF DQG SIRHWMRQDCEXWXIW
o LXDS UV 7KH VG R DWADOR IRVMY FXGMUDODQG KIMRUEDODZ DUHGHW DQG DSSUHFIDIRQ B\ H SRUQI VIXGHQW \R GIYHW+
DUMAIF WDGMRQY DQG WHUVRFIHVEOFRQM W SURP RIQ) D EURDGHUXQGHUARQEIQ) Rt KXP DQ H SHUHGFHY ,Q DGGMRQ
WIXG 1Q) DWAIQ KWK VFKRRAY D JUHDAZ D R VXSSRWX RXUP HQIBCKHDG. ( QIDIIQ) 1Q DWASLRYMIFW FDQ UHGXFH D LHA
DQG IP SIRYH \RXUP RRG B\ SIRYIGQ) D VHQH R CFFRP SOKP HOADQG ERRVI) VHDHAM-P  $ WWHGXFDIRQ DOF
VXSSRUV HP RIRDCY HOEHQJ E\ SURVIGIQ) D FRQAKFUYH RAVBMIRUVHD H SUVRQ DG VWHW UHIH - Z KIEK IV FUKFID
GXUQ) \WH RIWMQ FKDBIQJ Q) WHGDI H\ HOWY
ADKZD ,Q <HDUV DQG VWXGHQWY FDQ FRQWLQXH WR VWXG\ 9LVXDO $UW *H
&HUWLILFDWH FRXUVH
3RV V LEEMHBDUWIK@ L V XHUAQ F O X G H D \W L RQIHU W © O X V VGUHI\MAIBUH HW\D S & HY L 1@ W HAH \RI
&DUHHW ZRUINY W X G @ VP D WD & QEHB X U D WZRRIDIA H D F RISGR U W X9Q VUERENO €K L O/GIV WD E\R W

LQGXVWULHYV LQ WKH VW FHQWXU\ LQFOXGLQJ FROODERUDWLYH ZRUNLQJ L

30HDVH QRWH WKDW WKH LQIRUPDWLRQ LQ WKLV VXEMHFW JXLGH LV VXEMHFW WR FKDQJH :H HQFI

DGMXVWPHQWYV WR WKH FXUULFXOXP
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%\ WKH HQG RI <HDU VWXGHQWY LQLWLDWH DQG VXVWDLQ -DSDQHVH O
DERXW WKHLU RZQ DQG RWKHUVp SHUVRQDO ZRUOG 7KH\ FRPPXQLFDWH
FROODERUDWH SODQ DQG UHIOHFW RQ DFWLYLWLHY DQG HYHQWYV 7KH\
GHPRQVWUDWH XQGHUVWDQGLQJ RI GLIIHUHQW SHUVSHFWLYHV 7KH\ XVH
FUHDWH WH[WV DQG D FRPELQDWLRQ RI NDQD DQG D UDQJH RI IDPLOLDU
XQGHUVWDQGLQJ RI WKH VRXQG VI\VWHP LQ VSRNHQ H[FKDQJHV DQG VFUL

JUDPPDWLFDO VWUXFWXUHV WR LQWHUDFW PDNH PHDQLQJ

LGHQWLW\
FRPPXQLFDWLQJ

DQG FUHDWH

DQG GUDZ RQ WKHLU H[SHULHQFH Rl OHDUQLQJ -DSDQHVH WF

8QLW 6XF

8QL

8QL

8QL

8QL

0\ 7RZQ}
,Q WKLV XQLV
FRPSDUH WKHL
ZLWK SODFHV
GHVFULELQJ
ODQGPDUNV DC
LQWHUHVW XV
ODQJIXDJH 7Kk
WKHLU DELOL
LQIRUPDWLRQ
RSLQLRQV DER
DQG DFWLYLWI
LQWHUSUHW D
D UDQJH RI}
DQG}FUHDWH \
ZULWWHQ GHV
WKHLU RZQ W
H[SORUH KRZ !
FXOWXUH DUH
GHYHORSLQJ L
XQGHUVWDQGI
FRPSDULMR:

6SLOO WKH *Ut
,Q WKLV XQLW
H[SORUH WKH
SUDFWLFHV DQ!
XVHG ZKHQ RUGH
-DSDQ T7KH\ LQV
RWKHUV LQ SUDF
XVLQJ -DSDQHVI
UHVSRQG DQG}S
D VLPXODWHG
UHVWDXUD(
H[SHULHQFH }6
UHIOHFW RQ WKI
DQG UHSRUW RQ
IDPLOLDU 0ODQ.
VWUXFWXUHV 7
WKHLU DELOLW\
LGHDV DQG H[S
ZKLOH EXLOC
XQGHUVWDQGLQ
FXVWRPV DQG
FRQYHQWLRC

30DQV IRU WKF
,Q WKLV XQLW
LQWHUDFW DQG
ZLWK RWKHUV )
SUHIHUHQFHV }R
XWXUH SODQV 7
LGHDV

QHJRWLDWH}GH
UHIOHFW RQ
H[SHULHQFHV
-DSDQHVH LQ H
FRQWH[WV }6WX
VSRNHQ DQG ZUL
FRPPXQLFDWH L
DQG MXVWLI\ |
XVLQJ}DSSUR!
JUDPPDWLFDOVW
FRKHVLYH ODQJ
GHYHORS WKHL
DGMXVW ODQJX
FRQWH[W }SXU
DXGLHQFH }

0\ 3BHUVSHFWL
.Q WKLV XQLW
LQWHUSUHW }D
VIQWKHVLVH LQI
D UDQJH RI WHI\
GLIIHUHQW SHU\
FXOWXUDO SUD
UHIOHFW RQ KR
YLHZSRLQWYV DUI
LQ -DSDQHVH DQ
FRQWH[WV }6WX(
WR WH[WV E\ FU
DQG VSRNH(
UHVSRQVHV }H[S
MXVWLI\LQJ W
SHUVSHFWLYHV
ODQJXDJH SXUS
FRQYH\ PHDQ
DQG}GHPRQVWUI
DO XQGHUVWD

7\SHV
$VVHVVI

&RPSUHKHC
ZULWLQ

&ROOHFWLR(
VSHDNLQJ [

&RPSUHKHQWAR

&ROOHFWLR(
VSHDNLQJ [

6SHFLDO "
UHTXLUHI

¢ &RPSOHWLRQ RI <U -DSDQHVH DGYL

6XEMHFW/ KHHHMNH PD\ EH D IHH DWWDFKHG WR WKH VXEMHFW &RVW WR EH
8VHU SDRVYVXSSRUW HQJDJHPHQW ZLWK WKH FXUULFXOXP VWXGHQWYV PI
UHODWHG WR WKH VWXG\ RI -DSDQHVH WKDW PD\ LQFXU D FRVW

'K\ FKRF
-DSDQH

6WXGHQWY VWXG\ -DSDQHVH EHFDXVH

e WKH\pUH LQWHUHVWHG LQ WKH FXOWXUH -DSDQ KDV D ZLGH YDULHW\ R
JHLVKD WR PRGHUQ GD\ DQLPH DQG PDQJD WR -DSDQHVH OHDGHUVKLS

e WKHLU XQGHUVWDQGLQJ RI WKH ODQJXDJH ZLOO RSHQ XS D ZKROH QHZ

e WKH\pUH LQWHUHVWHG LQ WHULYHWIOH X O X-Dis DRUDW EHPH/ HO Y HV

¢ OHDUQLQJ ODQJXDJHV WHDFKHV DPD]LQJ SUREOHP VROYLQJ VNLOOV DQ

¢ -DSDQHVH LV WKH WK PRVW FRPPRQO\ VSRNHQ ODQJXDJH LQ WKH ZRUO

3DWK?Z

,Q <HDUV  DQG VWXGHQWYV FDQ FRQWLC

&DUH

3RV V LAEDOLHSHDWVIKQD S D Q HP A O WAJHD Q V @V E RIQID L @R SDRWD S D Q HBHM VW UBRR B X VDIC
FRGLQJ

30HDVH QRWH WKDW WKH LQIRUPDWLRQ LQ WKLV VXEMHFW JXLGH LV VXEMHFW WR FKDQJH

‘H HQF
DGMXVWPHQWY WR WKH FXUULFXOXP




7K H O R E/BI® U Q HUUAMV IKWIXOWB W X G 1 68 WR/FEIR Q | L GIR® WX Q L F FW RWWEK DG
DQGQIRUFH®L]HQWR X\VUXE M WKW BV Q J O LMK/ WRWR JUD SERQR P DE
% X VL QEIUIFY&L W L ] H @DHH 3 DEAV X G I/ MAX G 1B € BIMER WAKZAR U D G R X\WDIG
DQG WKHLU SODFH ZLWKLQ LW

(QJ O LLWKW X GAL\HD@&/QV X G HIDRPW D UtV 7K URXUKD G ZQ LWL HDNOQV W
D Q 6U HDWMXIG GG W N /RSN LW B R P P X Q L ADIW AW MWKHERN. W IDRDBDADAL
ZLWK D ZLGH UDQJH RI LGHDV SHUVSHFWLYHV DQG WH[WV

, QW K4X P D Q L WWIX'G H QSR RIS H R SORIF L HVQLBIQ Y L U R QDY D Q JRIG
W LAH G RQW MDRXKID SMKER U QR G DK HL QY H V WKLLNDWRHUNLIF QIH\R J U D ¢
LVVXHVRQRBHF LV LURYW U Q FKNDWHPY® KBIHV SR Q V LRED® UWWEK MAL | H
7KHWHKEM KE\WSV X G BEWNORBEOHP VRRPPLXQUL FD@GERPOL VLR Q \PNDI
WKDW DUH YDOXDEOH LQ HYHU\GD\ OLIH DQG IXWXUH FDUH}
,xHDUDQGD®®W XGH[BHYULHOFMRLRIJUD SKRQRPLO®% X V L QDIWEL Y
DQE&LWL]HRWBIDUBIWEURDGBQJIDJERUULFX®NPUDQG VWXGHARQW
W K WMUXRSI LV WIRQISD BKRRNEHFWIXFEVHRJIJUD $SKRQRPD B X VL QR
/HIJDO 6WXGLHV WR IXUWKHU H[SORUH WKHLU LQWHUHVWYV

,Q<HDUVDQG VWXG NE®NRKEM MAVDWDLZ IQMKK WIMIU H QLIGWK N D \GXW
JRD Q@ J O IS\DRV K ZIDQ F OX-E3HH Y Q DO IDVGKEV V H Q (RLIIDOAKKL © ¥IP D Q L VWM
PD\LQ F OXREGHH YIQV WRQF L H QWWRLR J U D $KR Q R P KAWL (DHMGA J DBV X C
7 KHWHX E M FSFUWVRY Y®1D X INEXRZ O HIG BM N L 0ROV Z L G H D Q RHI X W XSIHW K :
LQFOXZQQYH VW OWKR FDW MROID@MQGED UHHQYIVUH DX FROVODZEXVLC
JRYHUQPHQW HGXFDWLRQ HQYLURQPHQWDO PDQDJHPHQW
7 KU R XW K*O R E/BIO U Q HQUAKY LWANKAGHD Q Q' F R X U IVJRHIGG H U WWKSHD BQ J T
ZLWK WKH SUHVHQW DQG SUHSDUH IRU WKH IXWXUH DV DFW
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$00 VWXGHQWYV ZLOO SDUWLFLSDWH LQ DQ (QJOLVK SURJUDP 7K/
WH[WV DQG QRQ OLWHUDU\ WH[WV GHYHORSLQJ VWXGHQWYV DV L1
WKLQNHUV ZKR DSSUHFLDWH WKH DHVWKHWLF XVH RI ODQJXDJH
LGHDV DQG LQWHUSUHWDWLRQV WKURXJK WKH DQDO\VLV DQG FUI
6WXGHQWY KDYH RSSRUWXQLWLHV WR HQJDJH ZLWK ODQJXDJH D¢
H[SHULHQFHV WR IRVWHU

s VNLOOV WR FRPPXQLFDWH HIIHFWLYHO\ LQ 6WDQGDUG $XVWUDC
FUHDWLQJ OLWHUDU\ DQG QRQ OLWHUDU\ WH[WV

s VNLOOV WR PDNH FKRLFHV DERXW JHQHULF VWUXFWXUHV ODQJ
SDUWLFLSDWLQJ DFWLYHO\ LQ OLWHUDU\ DQDO\VLY DQG WKH FUH
D YDULHW\ Rl SXUSRVHYV DQG DXGLHQFHV

s HQMR\PHQW DQG DSSUHFLDWLRQ RI OLWHUDU\ DQG QRQ OLWHUI
s FUHDWLYH WKLQNLQJ DQG LPDJLQDWLRQ E\ H[SORULQJ KRZ OL\
ZRUOG DQG HQDEOH XV WR HQWHU WKH ZRUOGV RI RWKHUV

$ FRXUVH RI VWXG\ LQ (QJOLVK SURPRWHV RSHQ PLQGHGQHVV LF
IOH[LELOLW\ u VNLOOV WKDW SUHSDUH VWXGHQWYV IRU ORFDO DQ
UDQJH RI FRQWH[WYV

8QLW 6XP

8QL

$FURVV XQLWV VWXGHQWYV ZLOO HQJDJH ZLWK D UDQJH RI WH]

ILOP DQG WHOHYLVLRQ

7\SHV
$VVHVV

6WXGHQWY ZLOO XQGHUWDNH D FRPELQDWLRQ RI ERWK ZULW
SHUVXDVLYH DQG DQDO\WLFDO JHQUHV WKURX

7LPHWD

7KLV VXEMHFW LV D UHTXLUHPHQW IRU DOO

6SHFLDO "
UHTXLUHI

14

YHE

6FKRRO UHVRXUFKNBKHPH EH D IHH DWWDFKHG WR WKH VXEMHF'
8VHU SDRVVXSSRUW HQJDJHPHQW ZLWK WKH FXUULFXOXP VWXGH
LQ DFWLYLWLHVY UHODWHG WR WKH VWXG\ RI (QJOLVK WKDW PD\ I

:K\ FKRF
(QioLv

%\ VWXG\LQJ (QJOLVK VWXGHQWY ZLOO GHYHORS VNLOOV LQ

e &RPPXQLF BWIXREQQ@IO VKK D Q EH VWINGHH U EFIR® P X Q L F D BWILRIGVIVHNQ R
HITHFWLYH LQWHUDFWLRQ LQ DQ\ SURIHVVLRQ IURP ODZ WR FX

e &ULWIKAIDONS @D O\ \DLLQVH DIV XUSHHY H RIS WAL ID@NQ BQ W H U S WV IN WA X
IRU SUREOHP VROYLQJ DQG GHFLVLRQ PDNLQJ LQ FDUHHUV OLN

e &UHDWRYGWDJL QD MLIDQ LRLIWKIHWU VAL W HHIUWHRWY WAUND WG G WD J L Q
WKLQNLQJ EHQHILFLDO LQ ILHOGV VXFK DV PDUNHWLQJ GHVLJ

3DWKZ

,Q <HDUV  DQG
$SSOLHG

VWXGHQWY FDQ FRQWLQXH WR VWXG\ (QJ

&DUH

3RV YV LHEDOHSHDWIK@Q JO LYK O XBXUQDMAPRPP X QLFDWMIVRIQDUNHWGF H U\
,QWHU QD8 DR@R®/\7 HD F KIXE O L V3L E)E HFO D WA DREIDW R FMDHAS 10D QIIH B S H +
ULWHH QWD DIHPARXW LE/PHHBOWKRORG\WBR HV HQ@WHBXD WKQWRURS
OXVHXP *DOIOBHUBR XU D WIRPP X QAXWY U HDF &R FLBO N KD ULMQ D JH P HQLWD C
&RS\ZULWLQJ

30HDVH QRWH WKDW WKH LQIRUPDWLRQ LQ WKLV VXEMHFW JXLGH LV VXEMHFW WR FKDQJH :H HQF

DGMXVWPHQWY WR WKH FXUULFXOXP




( WHQIID( QI

$ OAMGHQN Z IGBDUNFISDM 1Q DQ( QI OK SURIDP ,QVHP HAMURGH AMGHQW Z IOWHG. \WH\DP H( QIOK
SWRIWEP DVWHUSHHY ,QVHP HAMUVE R ( WHQIDY QI K IXGHQN Z IONHQ VMG \M W IGHDY DQG FRQFHSW \KD
KDYH DQ ( WHQWDG, QI IRFXV 7K1V VXEMPWREXVHY RQWH VMG R ERW QMY W W DQG GRQ OMIDU \M W
GHYHBSIQ) WMGHQW DV IQEHSHIGHQMQQRYDAYH DQG FUHDAYH GDUGHY DG WIGNHY Z KR DSSUHFIDM WH DHVHIE
XVH R @QIXDIH DEDOVH SHYSHAWHY DQG HYIGHQRH DQG FKDMIQ) H IGHDV DQG IQMUSURVMRQY \WURXI K \WH
DQDOVY DQG FUDURQR! YDUHG\M W

6\WGHQW KDYH RSSRUMQUWAN \R HQJ DI H Z W @QJ XD H DQG W W \KURXI K D WDQIH R \WEFKIQ) DQG GDLQIQ)

H SHUHQFHV\R IRMU

S WN@ R FRP P XQEDM HIHAYHO Q6 \BQGEDG $ XWADIDQ ( QI K |RUWH SXUSRVHY R UIVSRQEIQ) \R DQG FUHDIQ)
QMDY DQG QRQ MY WM W

S VN \R P DNH FKRIEHY DERXWI HGHUE VWKPMUHY QI XD)H \M \WMDOHDUWUHY DQG WFKGQRE [HY IRUSDUFLSDIR)
DRIYHO 1Q @MDY DQDOVY DQG \WH FUHDIRQR! WM WIQDUWDQIH R P RGHV P HGIXP VDQG IRP V IRUD YOUHW R
SXUSRVHY DQG DXGHQFHY

S HQR P HQADQG CSSUHFIDIRQ R QMDY DQG QRQ QML W W \WH DHVKHME X\VH Rl GQIXDIH DG VMGBH

s FUDIYH WIQNQ) DQG IP DI IQDURQ B\ H SBUQ) KRZ GMIDY DQG QRQ GMDLY W[ W VKDSH SHIFHSWRQV R WH

Z RUTB DQG HQDE®! XV VR HQMUWH Z RV R RMHLY

$ FRXUWHR WG 1Q( QI SURP R RSHQP IQGHGQHW [P DI ICDWRQ FUMEDCEY. DUHGHW DQG IQMBPAMDO

10{ IEIOW U VNG WDABUHSDUH IXGHQIV | RUBFDODQG J REDCFMYHQWKIS  DQG IRUQHEBQ) BDUQIQ) DFURW D Z IGH
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(DQUHR FROM W
8Qwn
8QWEXP P DU
$FIRW  XQW ANGHQW Z IGHQI DIH Z K DWDQIH R W W\KDWP \ IQFOIGH QRYHY S@\V SRHA P HADWM W 1@
DQG WBMMRQ
7\SHVRI 6\XGHQW Z IOXQGHYINH D FRP EICDIRQ R ERW Z UMKQ DQG VSRNHQWMWY 7KH, Z IGH SBWH IP DI IGDIYH
$WHAP HQ SHYXDVYH DQG DQDOWFDQ) HQUAV WURXI KRXWKH \ HDU
71P HEEDD 7KHWMG R ( QK IV D IHTXILHP HONRUDDWYGHON IQ<HDU  IRUWH Z KR®I\ HDU 6 \WGHQN Z KR VHBFW
o WHQIDQ, QIOKT Z IOAXG of QUOKT 1QVHP HMURGH EXVWZ LOMG. o WHQUDY, QUK IQVHP HAMUIR
6 SHFLDOVXEMP 18
UHTXILHP HQW

6 FKRROHVRXUFHVFKHP H 7KHH P D EH D IHH DRBFKHG \R \WH VXENMPWE RAWYR EH DGYIVHG
) HA\ 8 VHUSD\ V 7R VXSSRWHQJ DI HP HOAZ W WH FXUWIEXGP  VWMGHQN P D EH JLYHQ DQ RSSRUMQW \ik SDUNFISDIM 1€
DRIV UHDWMG \R WH VXG R ( QY OK WDAP D\ IGFXUD FRW

% VMG 1Q) ( QIOK WWGHQW Z LOGHYHBS WA 1Q
o &RP P XQEDIRQ 6\O Q) ( QI K HIKDQFHY Z UMWHQ DQG YHUEDCFRP P XQIEDWRQ CELOHY HWHQNDARUHIHAM
IQMDARQIQDQ. SIRHWRQ IURP @Z \R FXVWRP HUVHIYIFH

SR F&T’F o &UMFDO7KIQNQ) $QDOVIQ) GMDMUH DQG \M W GHYHEBSV FUMFDOMIGNQ) DQG IQMSUHBMYH W@ YDOCE®I IR
(@ SIREGP VROIQ) DQG GHRIMRQ P DNGQU 1Q FDUHHLY O\H EXMGHW VFIHGFH DQG WWFKGR®I\
o &UDIMW DQG P DIICOWRQ (QIDUIQ) Z W GYHWH @MDY JHQUHY IRVMY FUHDMIW DQG 1P DI ICDWH WIQNQ)
EHQHIFIDOQ IHGV VXFK DV P DN GHMIQ DQG \WH DWW
3DWZ D\ Q<HY DQG  WMGHQWFDQFRQIXH R WG (QIOK / BMDMH * HQHIDO RU( WHQIDQ QIOK $SSTHG

3RWEG! FDUHHU SDV 1Q (QIOK IGFOGH -RXUDDA /D7 &RPP XQEDIRQ : WMD) O DINMQY  $GYHIAQ)
QMLDIRQDO ISBP DR ( 6/ 7HDFKHU 3XEQKIQ 3XEQF 5HOMRQV 3XETEW 6RFIDO0 HAD 0 DQDIHU 6 SHHFRK
&DUHHY MU (YHQN 0 DQUHP HQNV 7TRXUMP  6SHHFK 3DAMRBI\ 0 HAD 3UMVHOMU &UMF & XTMUDOS QMURSREI IV
0 XWHXP * DI/ IEWDY &XWDIMY &RP P XQW 2 XWHDFK +5 6RFIDO: RN &KDUW 0 DQDIHP HOW( GMY DX
&RS\ Z MY

30HDVH QRWH WKDW WKH LQIRUPDWLRQ LQ WKLV VXEMHFW JXLGH LV VXEMHFW WR FKDQJH :H HQF
DGMXVWPHQWY WR WKH FXUULFXOXP
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%XVLQHVV DQG (FRQRPLFV SURYLGHY RSSRUWXQLWLHV WR GHY'}t
WR HYHU\ DVSHFW RI RXU OLYHV FKDOOHQJHV VWXGHQWV WR X
DQG FRQVLGHULQJ SROLFLHV IURP YDULRXV SHUVSHFWLYHV %X

LSTREL';"PH FKDOOHQJHV VWXGHQWYV DFDGHPLFDOO\ DQG H[SRVHV WKHP WR
GHYHORSHG LQ %XVLQHVV SUHSDUH VWXGHQWYV WR EH SRWHQW
IXWXUH $ IRXQGDWLRQ LQ WKHVH VXEMHFWYV LV UHFRPPHQGHG
%XVLQHVV RU (FRQRPLFV LQ \HDU DQG
8QL 8QL
0,
0DQDILGJI WKH (FRORI %XVLQHVV 3URGXFWLY
6WXGHQWYV LQYHVWLIDWH D
8QLW 6XF EWXGHQWV LQYHVWLIDWH I LQIOXHQFH LQGLYLGXDO ILC
LQIOXHQFH LQGLYLGXDO IL
GHFLVLRQ PDNLQJ 7KH\ DOVR
GHFLVLRQ PDNLQJ 7KH\ Z
EXVLQHVV WR FKDQJLQJ HFR
JRYHUQPHQWpV PD Q BIFRRHRP
UPSURYH HERORPOB 0K LQFOXGLQJ WKH ZDS UNRIGH FINBLE
TR PDQDJH WKHLU ZRUNIR
7\SHV
SVVHVV| &RPELQDWLRQ UF ,QYHVWLIDWLRQ
T LPHWD 7KLV VXEMHFW LV RITHUHG IRU RQH VHPHVWHU RQO\ DQG FDQ
RQH +XPDQLWLHV VXEMHFW
6SHFLDO » |
UHTXLUHI
6FKRRO UHVRXUFHMHKNBKHPH EH D IHH DWWDFKHG WR WKH V
YHFE 8VHU SDR/VXSSRUW HQJDJHPHQW ZLWK WKH FXUULFXOXP
SDUWLFLSDWH LQ DFWLYLWLHV UHODWHG WR WKH VWXG\ F
%\ VWXG\LQJ %XVLQHVV DQG (FRQRPLFV VWXGHQWYV ZLOO GHYHC
« )LQDQFLWBAUBRY L QHEXFDWURYLBGWROXGGHUVWRRIGRRQS UDQNID
PDQDJHPHQW HVVHQWLDO IRU SHUVRQDO ILQDQFH DQG UROH'
'K\ FKRF ¢ BWUDWHKIQMNIVGHYHORBYDWE DIFPIQIGHFLYVLRQ PN QY X DEOHDG -
%XVLQH SRVLWLRQV DQG HQWUHSUHQHXULDO HQGHDYRXUV
(FRQRPL o (11HFWELRAP X Q L F O WIV/AKE MHHEG WD QFRIF/P X Q L FDMLVIRAY RXU K V H Q WIDHASLF
DQG FROODERUDWLYH SURMHFWY FUXFLDO IRU WHDPZRUN DQ
« 3URHED 6R 0 6NQIOW L QHN XA RN VDD O\VQ SDI@ EO HP \DREQ DIEGBL[IDW L (
FDVH VWXGLHV DQG UHDO ZRUOG VFHQDULRV DSSOLFDEOH LQ
,Q <HDUV  DQG VWXGHQWY FDQ FRQWLQXH WR VWXG\ (FRQR|
3DWK2Z ORGHUQ +LVWRU\ DQG *HRJUDSK\ *HQHUDO %XVLQHVV 6WXGLI
RU FRPSOHWH D 9(7 &HUWLILFDWH FRXUVH LQ %XVLQHVV
3RVVLEDWHHLW K F R Q R P DRMZ6 X V L QIHYF/O @ L QPYYDJHU R SHIRARXR)
&DUH )L QD QRBIOD® QHQD Q BIQIDA \/MM N H VBIXEDIHO D W LR M U Q B5\W DRGWLERRQR |

-RXUQDOLVW 7HDFKHU $FWXDU\

30HDVH QRWH WKDW WKH LQIRUPDWLRQ LQ WKLV VXEMHFW JXLGH LV VXEMHFW WR FKDQJH :H HQF

DGMXVWPHQWYV WR WKH FXUULFXOXP
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l,

6XEMH
LQIRUP

,Q *HRJUDSK\ VWXGHQWY HQJDJH LQ D UDQJH RI OHDUQLQJ H[SF
WKLQNLQJ WKURXJK WKH H[SORUDWLRQ RI JHRJUDSKLFDO FKDOC
HQYLURQPHQW 6WXGHQWY DUH H[SRVHG WR D YDULHW\ RI FRQW
DQG SODFHV DFURVV WKH JOREH 7KHVH FKDOOHQJHV LQFOXGH
ZHOOEHIHOGZRUN DQG VSDWLDO WHFKQRORJLHYVY DUH FHQWUDO \
7KH\ SURYLGH DXWKHQWLF RSSRUWXQLWLHV IRU VWXGHQWYV WR
JLHOGZRUN DOVR HQFRXUDJHV SDUWLFLSDWLRQ LQ FROODERUDYV
VWXGHQWY OLYH 7KH VNLOOV RI VSDWLDO YLVXDOLVDWLRQ UH
LQFUHDVLQJO\ GLJLWDO DQG JOREDOLVHG ZRUOG

8QLW 6XF

8QL 8QL

+XPDQ :HOOEHLQJ DQG WKH
'"LVHDVH &RDVWDO (QYLURQPHQWV 0DL

6WXGHQWY ZLOO LQYHVWLJIDV 6WXGHQWY ZLOO LQYHVWLJID
ZHOOEHLQJ RQ D ORFDO QD! HQYLURQPHQWY DQG KRZ WR F
7KH\ ZLOO H[SORUH VSDWLDC( HQVXUH VXVWDLQDELOLW\ LQ Ii
DQG H[DPLQH SRVVLEOH UHD ZLOO EH D IRFXV RQ ILHOGZRL
ZHOOEHLQJ LV LQIOXHQFHG SULPDU\ GDWD WR DQDO\VH W
3RWHQWLDO FDVH VWXGLHV | GHFLVLRQV WR EHVW PDQDJH
LQHTXDOLW\ ZLWKLQ F

7\SHV
$VVHVVI

&RPELQDWLRQ UF JLHOG E

7LPHWD

7KLV VXEMHFW LV RIIHUHG IRU RQH VHPHVWHU RQO\ DQG FDQ QR
+XPDQLWLHV VXEMHFW

UHTXLUH

6SHFLDO

14

JHE

6FKRRO UHVRXUFH YRKARHQFOXGHYV UHVRXUFH KLUH RI &DPE
VWDWLRQHU\ JHRVSDWLDO VNLOOV ERRN FRORXUHG SHQFL(
8VHU SDRVVXSSRUW HQJDJHPHQW ZLWK WKH FXUULFXOXP VW
SDUWLFLSDWH LQ DFWLYLWLHV VXFK DV D ILHOG WULS UHOD

K\ FKRF
*HRJUDS

%\ VWXG\LQJ *HRJUDSK\ VWXGHQWYV ZLOO GHYHORS VNLOOV LQ

¢ ILHOGZBRUH\RJIJUDBWSUDFWXEMHAVOQY ROWKGBQWW LFLSOWXQVDRG
FDPSV WR FROOHFW GDWD WR DQDO\VH LQ FODVV

e FULWLFEUHDWKY R KNHRJIU D BRM WHIULWDLFDADWVISUREOHP WRIQEABQD P L (
FRPSOHVWHPMBWHFRV\VWHARABSQDQ OL@EOLPERWWBAKIQRKUBISSO L R
ILHOGV UDQJLQJ IURP EXVLQHVV WR HQJLQHHULQJ

e WKXVIRIVSDWIHEKQRCRRUMWSRILRUPDBWNLWREPY6 DUHHFRJIQDVEFGE H (
7THFKQRORJ\ (QJLQHHU DQG ODWKHPDWLFV 67(0 ZKLFK LV D I

3DWKZ

,Q <HDUV DQG VWXGHQWY FDQ FRQWLQXH WR VWXG\ *HRJUD
ORGHUQ +LVWRU\ DQG %XVLQHVV *HQHUDO 7RXULVP DQG 6RFL
D 9(7 &HUWLILFDWH FRXUVH

&DUH

3RVVLEOH FDUHHU SDWKYV LQFEBNR IUPS KHQLYQRGRXQPH QWD O GHVLJIQ
ELRORJLFDO DQG HQYLURQPHQWDO VFLHQFH FRQVHUYDWLRQ DQ
PDQDJHPHQW RFHDQRJUDSK\ VXUYH\LQJ GHPRJUDSKHU JORED(
LQIRUPDWLRQ WHFKQRORJ\

30HDVH QRWH WKDW WKH LQIRUPDWLRQ LQ WKLV VXEMHFW JXLGH LV VXEMHFW WR FKDQJH :H HQF

DGMXVWPHQWYV WR WKH FXUULFXOXP
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ORGHUQ +LVWRU\ LV D GLVFLSOLQH EDVHG VXEMHFW ZKHUH VWXGHQWV
IRUP WKHLU RZQ YORBHDERRWOBKHKURXJIJK ORGHUQ +LVWRU\ VWXGHQV
LQYLJRUDWHG ZKLOH WKHLU DSSUHFLDWLRQ RI FLYLOLVDWLRQ LV EURI
FRQWHVWDEOH DQG WHQWDWLYH 7KH\ GLVFRYHU KRZ WKH SDVW FRQVI
+LVWRU\ GLVWLQJXLVKHYV LWVHOI IURP RWKHU VXEMHFWYV E\ HQDEOLQJ
FRQQHFWLRQV EHWZHHQ WKH SDVW GRGHH® WLD /R B\REKNQ HOHV MK WW X B ¥
WKULYH LQ D G\QDPLF JOREDOLVHG DQG NQRZOHGJH EDVHG ZRUOG 7K
WRRONLW FRQVLVWLQJ Rl VW FHQWXU\ VNLOOV 7KLV HQVXUHV VWXGH}H
ZLOO KHOS WKHP IRUJH WKHLU RZQ SDWKZD\V WR SHUVRQDO DQG SURI
FULWLFDOO\ OLWHUDWH FLWL]JHQV ZKR DUH HTXLSSHG WR HPEUDFH D P
DQG VXVWDLQDEOH IXWXUH

6 XEMH
LQIRUP

8QL 8QL

6HFRQG :RUOG :DU

6WXGHQWY ZLOO H[SORUH WKH ¥
8QLW 6XF :DU E\ LQYHVWLJIJDWLQJ WKH U
+RORFDXVW DV ZHOO DV NH\ ED
DQG 3DFLILF WKHDWUHV RI ZDU
ZLOO SURYLGH LQVLJKWYV LQWI
HFRQRPLF IDFWRUV WKDW OHG W
DV WKH SURIRXQG LPSDFW LW

%XLOGLQJ ORGHUQ $XVWL
6WXGHQWYV ZLOO LQYHVWLJIJDWH
DIIHFWHG E\ VLJQLILFDQW JOREDC
SHULRG DQG KRZ WKHVH HYHQWYV
WRGD\ 7KH\ ZLOO H[SORUH WKH L
WKH 9LHWQDP ZDU FLYLO ULJKWYV

LPPLJUDWLRQ DQG ERUGHU SsU

7\SHV
SVVHVV ,QYHVWLIJDWLRQ +LVWRULFD (IDP UHVSRQGLQ
7LPHWD 7KLV VXEMHFW LV RIIHUHG IRU RQH VHPHVWHU RQO\ DQG FDQ QR
+XPDQLWLHV VXEMHFW
6SHFLDO ° 13
UHTXLUHI
6FKRRO UHVRXUFH YRKARHQFOXGHV UHVRXUFH KLUH Rl &DPEULGJH
VHE FRORXUHG SHQFLOV FDUGERDUG SHQV FDUGERDUG DUW PDWHU
8VHU SBRVVXSSRUW HQJIDJHPHQW ZLWK WKH FXUULFXOXP VWXGHQ\
DFWLYLWLHY UHODWHG WR WKH VWXG\ RI +LVWRU\ WKDW PD\ LQFX!
+RZ FDQ WKH VNLOOV \RX JDLQHG E\ VWXG\LQJ +LVWRU\ WUDQVIHU WR \
e &U L W/IKALDQON+ IQUWR I D FK\W X G WRWIVW HVID@ONR W BB B Y L G HIGRAVHV HIUQ. O \ W LGk
DUH HVVHQWLDO LQ ODZ MRXUQDOLVP DQG UHVHDUFK
K\ FKRF e 8QGHUVWRRGWGHEW R Y LLEHAL LIQWMARF-R Q WEH MLIMAU UHQM@WQWER F L M BIGIQK D G
TP LUWR GHFLVLRQ PDNLQJ DELOLWLHYV LQ ILHOGV OLNH SROLWLFV EXVLQHVV
e &RPPXQLFONUGIX G \KIQUWWRWYR G R BV W UKRKMH. (@KU DIMVQLYBX P HIGVBW R Z UQ\
DQG YHUEDO FRPPXQLFDWLRQ VNLOOV YDOXDEOH LQ DQ\ SURIHVVLRC
e QWHUGLVSEHSEDOPKT@WLJIRURXMDBHFAK KRGRBO®RDEMMGE HGWFUEHV U D QV M
RWKHU VXEMHFWV HQKDQFLQJ DFDGHPLF SHUIRUPDQFH
,Q <HDUV DQG VWXGHQWY FDQ FRQWLQXH WR VWXG\ *HRJUDSK\ /
3DWKZ +LVWRU\ DQG %XVLQHVV *HQHUDO 7RXULVP DQG 6RFLDO DQG &RPPX

FRXUVH

3RVVLEOH FDUHHU SDWKV LQ 8RGHW QF + D\QW RWA\HIF OXGHR 0ODNHU 8QlL
&DUH 'LSORPDW 3ROLWLFDO $GYLVRU &RPPHQWDWRU -RXUQDOLVW 7RXL
$UFKDHRORJLVW OXVHXP &XUDWRU DQG /LEUDULDQ

30HDVH QRWH WKDW WKH LQIRUPDWLRQ LQ WKLV VXEMHFW JXLGH LV VXEMHFW WR FKDQJH :H HQFI
DGMXVWPHQWYV WR WKH FXUULFXOXP



l,
[ HDO6 WGEE —

/ HI D36 \MGAHV SURYIGHY VIMGHQW Z W DQ XQGHUARQGEQ) R WHU®D DOW KW DQG UHVSROMEIDIY 7KH Z I¢

6 XEMFW
LQIRUP DARC

GHYHES DQXQGHABQEQ) R \WWH Z DV IQZ KIFK \WH Gl DOA VP FDQ DI HFVH @vHV R $ XVDIDQ
FIMYHQV DQGKRZ WD HAW WHUUW KW DQG UHVSRQUELDMHY $VD P HP EHUR WH $ XVADIDQ FRP P XQW IV
1V IP SRUBIQNR NQRZ  DQG XQGHIADIIE WH [P SDFW WDWBU DOGHFIMRQY FDQ KDYH RQVRFLW DQG KRZ
GYHYH JURXSV IQOIHQFH DQG DUH IQOHQFHG B\ WWH GUDOA WP P SRUBQ® XGHQN Z IQIBDLY DERXW
WHUGD DORED DARQY VR WH VRFIEWY 1Q Z KIEK WH. ©/H DQG WH LQAYIGXDOL KW DQG [UHHERP VR WRH

@IQ) IQDGHP RFWDA

8QVBXP P DU

QW

QW

&ROARYHUADCS. DVHV 1Q $ XVWDIDQ/ DZ
6 \WMGHQN Z [@GHOH IQR WH Z R Rl G1JDO
FROARYHWHY IRFXMQ) RQKLIK SWRIGI +LIK
&RXUVFDVHV IQ$ XVADID 7KURXIK IP P HWAYH
FDVH VWGIHY WMGHQW GVFRYHUKRZ \KHVH FUMFC
K@ V KDYH VKDSHG \WH GDIRQV B DO

+XP DQ5LIKW ,QMUDARQDO OZ
" LIYH IQR WH IDVFIQDAY ZRWR OZ DVZH
H SBUHKRZ. $XVADIDV LOMCDIRCDCORED DIRQY/
\KDSH W GUDOA WMP 7KLY XQUZ I@XVH
FDSWDWQ FDVH VXGHY RQ GLIHIHQWKXP DQ W KW
DAXHV 1P SDRMG) $ XVIADID DQG GHLI KERXUQ)

1P HZRIN FRXQAIHV

7\ SHVRI
$WHWP HQ\

QHANDIRQ $UXP HQBAH (WD, &RP EICDIRQ5 HVSRQMH ([ CP

71P HVEEQY

7KLY VXEMPWY RIHUHG |RURGH VHP HVIMURQD DQG FDQ GRWEH UHSHDWG 6\MGHOW P D FKRRVH P RUH \WIX
RQH + XP DQUHY VXEMFW

6 SHELDOVXEMIR\
LHTXILHP HQW

13

6FKRROHVRXUFHVFKHP H  Z KIFK IGFOGHY UVRXUFH KILH R &DP EUGIH +XP DQUWWVW W~ DQX
VBWRGHY  FRBXUHG SHQFLY FOUEERDUG SHQV FOUEERDUG DUWWP DMUDY

8VHUSD\ V 7R VXSSRUWAHQI DI HP HOAZ W \WH FXUEXGP  WGHQNP D EH JLYHQ DQ RSSRUNGQIW \R
SDUFISDM O DRV UHDWG \R WH VXG. R+ MRY WDWP D IOFXUD FRAW

: K\ FKRRWH
/ HJ DGB \GHV!

+RZ FDQWH W@\ RX JDIGHG B\ NG 1QU / HJ DOB\MGHY WDQUHUMR \ RXUIX\MUH FOUHHUSDWZ D,

o &WFDOSCDOMY 6WG Q) OF GHYHBSV \WH DEIONV \R FUMFD® DQOOVH FRP S LQRWP DIRQ DX
DUXP HQN D VNGDSSTFDE®! 1Q SURHVWRQY @NH EXVGHW IRXUDDA  DQG VFIHGFH

o (IIHAMH &RP P XQEDIRQ ,\WHQKDQFHV ERN ZUMMQ DQG YHLEDO FRP P XQEDIRQ WN@' \WURXJF
VWKFWUHG GHEDWMY DQG FODU SHYXDMYH Z UMY HWHQUIDOIRU FDUHHLY 1Q P DGR HP HQWP DUN-MY
DQG HGXFDIRQ

« 3UREGP 6ROIQ) $EIDMAY MWEXI@V SUREGP VROIQ) WEY B\ H CP IQQ) U DOFDVHY DQG VFHQDURY
XVHIXAQ FRQIGFWHVROMRQ SURVIPWP DQD) HP HQWDQG WD) IE SOQQQJ 1Q YDURXY IQGXVHY

o SHVHDURK 6NQY 7KH VXEMPWHTXISY VIXGHON Z W IREXMAMUHVHDUFK WY IGFGIGIQ) B DOUHVHDUFF
DQG FOVH DQDOMY Z KIFK DUH WDQUHIDE®! VR RWHU DFDGHP I VXEMFW DQG HWHQUIDOIRU HYIGHQRH
EDVHG GHFIMRQ P DNQYJ 1QDQ SIRHWRQ

3DKZ D\

Q<HW DQG  VIMGHQN FDQFRQUXH \R WG * HRIWDSK\ / HIDOB\MGHY ( FRQRP IEV $ GFIHQW
+IMRY 0 RGHO+IMRY DQG %<MGQHW * HHIDO 7RXUMP DQG 6 RFIDIDQG &RP P XQW 6\WAHY $SSTHG
RUFRP SGMI D9 ( 7 &HIMEDM FRXOH VXFK DV & HMWIEDM ., 1Q&UP H DG - X\IFH

&DUHHW

3RWEG! FDUHHUSDWY 1Q/ HI DOB\WGHV ,QFOGH / DZ\ HU %DUMMU 3RTFH 2 [1IEHU 3 DUDBU DO3 RONEY
-XGIH &UP IGREJ IMA- RXUDDMB RIFIDQ ,QMODIRGDO ISP DV +XP DQ5 HVRXUFHY

30HDVH QRWH WKDW WKH LQIRUPDWLRQ LQ WKLV VXEMHFW JXLGH LV VXEMHFW WR FKDQJH

DGMXVWPHQWV WR WKH FXUULFXOXP

‘H HQF



7KH-H D CO/IGH O O E H Q@ WV X 8 \& RMUWVX/G MVGRBNHW H @VRKBHQ R Z O
VNLDQG&RQILG BE FIEW B H XG D O DFKW LIYGIE D O D QIFIYAHK/U R
HQJDJDQJXB U D F VOLHIDUWDE [LSHU L H QX HIH\DKURANV R D U R W K
SK\VLNRG IDI)E PR W LRIQOOEHKIQEIK L O & DEIMAKD WS S RU WA
KHDOWK

$ NHIRFXRIWKIQ VW ILVEX\UBL WX G BEWNPRSHP WQWWGID P
DQBRQILGWRERXDKW L F L PZWERIMQ RIS K\V LB BW L YW G
O H DRURIZW B R URIT I H F W IY WREW K HFUK\D O O W ® BiHP V HIDQYGHY MERH L
DFWLYH LQ D VXSSRUWLYH HQYLURQPHQW

6 W X G HIDAWWR S O RUPHS R U W Bl Q BD/QKZ H O O E MIRBIWK/ KW O\8 K
X Q G H U VWY HDY® W K HIKH\G HY H @RS DQMH V L O LGHFAH
PDNLGERPPXQLFDWGERD DW LRQIVKEHBRIR ZH UL RBW B D M
SRVLWLYH FKRLFHVY DQG FRQWULEXWH WR KHDOWK
,Q<HD UtV DO/QV X G 8 Q WW L E GS-ODABIQIEK \ V L F®)OF D WZLKRHQAHK
H[SHULBQFYLRIM)G L YD Q WHIDE W L ZIKW OHD UR E RW\R S WH
VXSSRUW WKHLU RYHUDOO ZHOOEHLQJ

,Q<HDUWM  VWXGHQ@WKRRWVISHFLD U XEMBMWW V3K\VL
(G X F D WALHRIDODMKG S R IDVY G H F U H D $/G. 8 QW RFSG R O W XIQQFADL
RXWGIR&XFDWLRQBYE&Q G X VW U\ SUHRID\PRXEGD O \ERID Y D L ¢
D O O RY WXL WEWY WY KH QW HDBSWN S DRIN W X/WHX & \U D LI
FDUHHU SDWKZD\V LQ KHDOWK VSRUW DQG ZHOOE




l,
+ HIOK ( GXFDIR =

6WXGHQWY H[SORUH SUDFWLFDO DQG FUHDWLYH DH WQ BN WK
WKHLU ZLGHU FRPPXQLW\ VXFK DV GHWVI16®DQJDWVS\DLFYH W § UIRFPVR M

6XEMH VXVWDLQDEOH VWUDWHJILHV IRU VHOHFWLQJ IRRG VRXUFHV 3L
LQIRUP VWXGHQWY WR SODQ LPSOHPHQW PRQLWRU DQG HYD®KDVWH S
6WXGHQWYV FULWLTXH KHDOWK LQIRUPDWLRQ VHUYLFHV DQG P
GHFLVLRQV DQG EHKDYLRXUV WR HYDOXDWH WKHLU LQIOXHQFF
8QL 8QL
8QLW 6XF
+HDOWK EHQHILWYV RI 6XVWDLQDEOH IRRC
7\SHV ,
SVVHVY L QYHVWLJIDW 3URMHF
ZLPHWD 7KLV VXEMHFW LV RIITHUHG IRU RQH VHPHVWHU RQO\ DQG FDQ
RQH +HDOWK DQG 3K\VLFDO (GXFDWLRQ VXE
6SHFLL
VXEMH 1§
UHTXLUH
6FKRRO UHVRXUFH KRREPHHVRXUFH VFKHPH IRU VWDWLRQ
JHE SHQFLOV SHQV
8VHU SDRVVXSSRUW HQJDJHPHQW ZLWK WKH FXUULFXOXP VW
SDUWLFLSDWH LQ DFWLYLWLHYV UHODWHG WR WKH VWXG\ RI +
+RZ FDQ WKH VNLOOV \RX JDLQHG E\ VWXG\LQJ +HDOWK (GXFDV
K\ EKRE 6WXG\LQJ +HDOWK ZLOO KLJKOLJKW WKH YDOXH DQG G\QDPLF (
i HDOV SURFHVVHY DQG HPSDWKHWLF DSSURDFK QHHGHG WR HQDFW F
(GXFDW XQGHUVWDQG FRPSOH[ LVVXHV DQG SUREOHPV ZLOO HQDEOH L
IXUWKHU VWXG\ DQG D GLYHUVH UDQJH RI FDUHHU SDWKZD\V |
PDNLQJ VNLOOV ZLOO VHUYH WR HQDEOH OHDUQLQJ QRZ DQG L
ADWK 2 ,Q <HDUV DQG VWXGHQWYV FDQ FRQWLQXH WR VWXG\ +HL
SHFUHDWLRQ $SSOLHG RU FRPSOHWH D 9(7 &HUWLILFDWH F
+HDOWK LV D VXEMHFW VXLWHG WR VWXGHQWYV ZKR DUH LQWF
&DUH VWXGLHVY YRFDWLRQDO HGXFDWLRQ RU ZRUN $ FRXUVH RI VV

HGXFDWLRQ DQG HPSOR\PHQW LQ WKH ILHOGV RI KHDOWK VFL
QXUVLQJ DQG PHGLFDO SURIHVVLRQV

30HDVH QRWH WKDW WKH LQIRUPDWLRQ LQ WKLV VXEMHFW JXLGH LV VXEMHFW WR FKDQJH :H HQF

DGMXVWPHQWYV WR WKH FXUULFXOXP




3 K\ MFDD( GXFDIR ~

7KH VNLOOV GHYHORSHG LQ 3K\VLFDO (GXFDWLRQ PD\ EH RULHQ
JHQHUDO KHDOWK DQG ZHOOEHLQJ 6WXGHQW OHDUQLQJ H[SHUL
SHUIRUPDQFH SDUWLFLSDWLRQ DQG HQJDJHPHQW LQ SK\VLFDO
(GXFDWLRQ ZLOO DOVR GHYHORS FULWLFDO WKLQNLQJ VNLOOV
,&7 VNLOOV

6XEMH
LQIRUP
$FWLYH SDUWLFLSDWLRQ LQ 3K\VLFDO (GXFDWLRQ LV FHQWUDO
DQG SK\VLFDO DFWLYLW\ VHWWLQJV DOORZYV VWXGHQWYV WR OHI
SDUWLFLSDWLRQ LQ SK\VLFDO HGXFDWLRQ DOORZV VWXGHQWV '
ELRSK\VLFDO DQG VRFLRFXOWXUDO FRQFHSWV DQG SULQFLSOH\
HQJDJHPHQW LQ SK\VLFDO DFWLYLW\
8QL 8QL 8oL 8QL
8QLW 6XF 3ULPDU\ C (WKLEV LO v 8VLQJ ELRPH
VHFRQGD U\ ([HUFLVH SK\ SK\WLEDO D WR HQKDC
SK\VLFDO D SHUIRUPDC
7\SHV , ‘ , ‘
SYVHVVY| 3URMHF 3URMHF 3URMHF 3URMHF
6SHFLL
VXEMH | 1%
UHTXLUH
6FKRRO UHVRXUFH VEWHRHMDWLRQHU\ H[HUFLVH ERRNV SRVWHU ¢
YHF 8VHU SDRVVXSSRUW HQJDJHPHQW ZLWK WKH FXUULFXOXP VWXGH
LQ DFWLYLWLHY UHODWHG WR WKH VWXG\ Rl 3K\WLFDO (GXFDWLR
+RZ FDQ WKH VNLOOV \RX JDLQHG E\ VWXG\LQJ 3K\VLFDO (GXFDW
3K\V L F HGOXF DWH B U GHYH Q\RGH VWF HQ W X N L @ DFU L WK Q NLUOHIBIWMLKYL Q
'K\ FKRF | FRPPXQLFB WU RM@ERF VNQBRY O D E DQIEWIRZ B QYBQ IRUPDWERBP X QLI
3K\VLF WHFKQRORIOHW RXUKQ GLYHOMB U & [RHU L HIERYAWK URXQIGE K\VLBB W |
(GXFDW | 3K\VLE®OFDWRRGH@S S U H F IROWKNDGD YOHVE Q R Z O H.G WHRIOM F U ROAW F L SDC
E XL REYW X G FQWD FMWRHMO | GL ZIRFWR BDVUSHF I RIFGHY HORSLWHKB Y
DQG HVWDEOLVK OLIHORQJ DFWLYH HQJDJHPHQW LQ D ZLGH UDQJ
SDWK2 ,Q <HDUV DQG VWXGHQWYV FDQ FROQWLQXH WR VWXG\ +HL
5HFUHDWLRQ $SSOLHG RU FRPSOHWH D 9(7 & HUWLILFDWH F
3K\WLFDO (GXFDWLRQ LV D VXEMHFW VXLWHG WR VWXGHQWYV ZKR
YRFDWLRQDO HGXFDWLRQ RU ZRUN $ FRXUVH RI VWXG\ LQ 3K\VLI
&DUH HGXFDWLRQ DQG HPSOR\PHQW LQ WKH ILHOGV RI H[HUFLVH VFLH(

SVI\FKRORJ\ WHDFKLQJ VSRUW MRXUQDOLVP VSRUW PDUNHWLQJ
GHYHORSPHQW DQG FRDFKLQJ

30HDVH QRWH WKDW WKH LQIRUPDWLRQ LQ WKLV VXEMHFW JXLGH LV VXEMHFW WR FKDQJH

‘H HQF
DGMXVWPHQWY WR WKH FXUULFXOXP




7KH VNLOOV GHYHORSHG LQ 6SRUW 5HFUHDWLRQ PD\ EH RULHQW
DQG ZHOOEHLQJ 6WXGHQWYV ZLOO EH LQYROYHG LQ OHDUQLQJ HJ
DELOLWLHY DQG HQFRXUDJH WKHP WR DSSUHFLDWH DQG YDOXH D
FRQWULEXWLQJ WR RQJRLQJ SHUVRQDO DQG FRPPXQLW\ GHYHOR¢
$FWLYH SDUWLFLSDWLRQ LQ VSRUW DQG UHFUHDWLRQ DFWLYLWL

LSTREL'JV'PH 5HFUHDWLRQ HQDEOHV VWXGHQWY WR HQJDJH LQ VSRUW DQG UHI
UROH Rl VSRUW DQG UHFUHDWLRQ LQ WKHLU OLYHV WKH OLYHV F
DFWLYLWLHY SURYLGHV D XQLTXH DQG SRZHUIXO RSSRUWXQLW\ |
SK\VLFDO DFWLYLW\ ZKLOH GHYHORSLQJ YRFDWLRQDO OLIH DQG
LQ VSRUW DQG RU UHFUHDWLRQ DFWLYLWLHYV 7KH\ LQYHVWLJDWF
DQG FRPPXQLFDWH DSSURSULDWHO\ WR SDUWLFXODU DXGLHQFHV

8QL 8QL 8QL 8QL
i‘EEEiE’QL\JN 7RXUQDPHQW
8QLV S ILELDWL ODQDJIHPHG 2XWGRRU /HL
6XPPD 6SRUW $XV 9ROXQWHHU 2ULHQWHH $SWKOHWH 'HY
ERPPXOLW & DWKOHWLF &RPSHWH D\ CHLIKW wuL
S RXUVH 6XQVKLQH &R 6FKRROV 2UL
2]WDJ 6XSt (YHQW
/JHYHO 5HI SHULHV JLW
&RXUVH

TASHV QYHVWLJIDW 3URMHF' 3UDFWLFDO ¢ 3URMHF'

$VVHVVI '

6SHFLL
VXEMH 1%

UHTXLUH

6FKRRO UHVRXUFH VREWHWMHD WHIRIQFUVH ERRNV SRVWHU SDSHU SH
JHE 8VHU SDR/VXSSRUW HQJIDJHPHQW ZLWK WKH FXUULFXOXP VWXGH(

WKH VWXG\ RI 6SRUW 5HFUHDWLRQ 7KLV ZLOO LQFXU D FRVW RI

WLPH RI HDFK H[FXUVLRQ

,BSRDWEH FUHDWARQ@HE QMW R @ §RE P X Q L FIDGHDIRIGQ | R U P D @ ER@ Y& K U |

VSRDQG HF U H DWWR @TRHVBF W L YALVEEMWKHH G L XWPK U RXK K PKW X G HQIPL @/t

K\ FKRF H1lHRWAS RVGWG H F U H B @ IQREQ. Y LOCQERP\P X Q LIMQLYHHA WULKIERVR Y S RIVQVG H F U H D

6SRUW PDL QW DLRR&H D CHAID O XIWWHD WHS UIR\P RAMID V@G D | H VO G Q Y H V WSLHIUDWARELC,

SHEUHD: LQWHUS WOIVR@FRLIRDGSRDWOHFUHDYYROWKGEARWNVLQELYQL\GIDA S
DQGWHDBWXGHQRA QYR QDHG X L DISSD RQBY DO XDWMERYP D BWRRYGS K\ VI
DFWLYRL@GHVYIRUPDRFBIY @LQE LIQL VDG WL YL/ HYW VMK VPUR Q MY L @G
FRPPXQLW\ FKDOOHQJHV DQG XVLQJ VXLWDEOH WHFKQRORJLHV Z
,Q <HDUV DQG VWXGHQWYV FDQ FRQWLQXH WR VWXG\ +HDOWK

3DWKZ 5HFUHDWLRQ $SSOLHG RU FRPSOHWH D 9(7 &HUWLILFDWH FRXU"
&HUWLILFDWH ,, LQ J)LWQHVV
$ FRXUVH RI VWXG\ LQ 6SRUW DQG 5HFUHDWLRQ FDQ HVWDEOLVK

&DUH ILHOGV RI ILWQHVV RXWGRRU UHFUHDWLRQ DQG HGXFDWLRQ V¢

DQG VSRUW SHUIRUPDQFH

30HDVH QRWH WKDW WKH LQIRUPDWLRQ LQ WKLV VXEMHFW JXLGH LV VXEMHFW WR FKDQJH :H HQF

DGMXVWPHQWV WR WKH FXUULFXOXP




67($0
0 DKHP DIFV

, QN KB ($0,Q VW L OVDMWKH P DW GF VHHRRG H V L W RGL WM X GLFQIW G LU D O B
FULWLFDO WKLQNLQJ

7KH\/WXB|\PDWKHP[D.\\OFU—FQ/\MNJPD/G(GHDUQBU-QY]HORSZPQ—KS)MRVSI-RFFMBX(.
$XVWUDODDEY P DSVIRFWL GW ¥ G HZQ WKV V H QN\VA R0 HEN HGSQR FH G BQ

SURFHW\QAXP E HIO J H EALHD V X U H RS @ WWAW D W DVVELLFR/E D E MG HW H O\R
QXPHUBB'SDELWKWY MAVX G QG WIEW K HIHU V ROFDUDNQ 6L YOE Y HK/H/ W XR
PDWKHPDWYUFY QR PSO R\ PLHIQ NG L H QFHF K Q R Q®JL Q H HDULGDIW K H P
67(0ZRUNIROLIFAMK H P D WQ PAHW B R DQ W LWAK RQ W W DRIBDONLDH Q R KV
ZRUDOGWKHP FW®F\O/SV X G EE8AR/RH O PRWER Q W EBHOW HURXUR F
LQTXLU\ DQG DFWLYH SDUWLFLSDWLRQ LQ UHOHYDQW DQG F

6FLHQRMG\QDPEROODERQBWHDMXFBHQ G HD DR X VIUGRR XG H V MURD M
VHQWRHIRXBR UG &U R XKL H @FHH [ S O RUBHQ N Q RIZ@Y H V WKIQIIDWHEUK/HD@R P
PDNSIUH G L FIMQRRO&WR E O 6IPIVH QEN KVD HPSLUZBPIR® QVZHBKQLRK
LPSRUWOHOWWDL RRWWH D QJZRUDKEO LY & K I/ W XREIV F L H @ KIS S RIWMMXE M
GHYH®KHFLHQWLRIZO HGIE H U VW DQGINLOONGW® DNHQ IR U BHIG L\
DERXWFQOWLBRQBORENYXBEQYWR XFFHHBFLHQFH FHDQDBIM IRER O \L
OHDUQERHOQFB O X BE O MXLVRZ QJ L JWWU RW EGHD W ¥ M D O RDAQLBVRR IV F L H (
G LVFREXUMD O VR DEDW X G WEWMY H®RS HD D ODDHEP S U RARHD X WALERHE
ZRUSGREOHPW®XS S RUMMG MEW ¥ HNW WKW NZQ 6 Y DU LRIVD U H B Q@ R
ZLWKLQ RU RXWVLGH RI 67(0 ILHOGV




O DKHP DI

6 XEMFW
LQIRWP DUARC

7KLY FRXWH DIRZ V MGHQON \R GHYHES DQ IQFUHDVMQI © VRSKMIFDWG XQGHIABQGEQ) R P DIWHP DUFDO
FRQFHSW DQG I0HQR. Z M SIRFHWHY  WEHYHBSV DQ DEION \R UHDVRQ DV Z HODV SRVH DQG VROH SUREGP \
1Q QXP EHUDQG DOHEWD P HDVXUHP HOADQG JHRP HAI \ABMYANFY DQG SUREDELQW

6 \WGHQW Z IOEH DEG! VR UHFRI QVH FRQGHAIRQY EHE HHQ WH DUHDV R P DWHP DWFV DQG RKHUGVRISTRHY
DQG DSSUHFIDAM P DWHP DUV DV DQ DFFHVWE®! DQG HQWR DEG! GVFISEH R WG,

8QVBXP P DU

8QW 8QW 8QW 8QW

6 VIDMEY 0 HDVXUHP HQW 0 RGHAQ XVIQJ
IXPERU SOREU 3REDELON 6 SDFH IXQPURQY

7\ SHVRI
$WHWP HQ\

6 \WGHQW Z I@EH DAHWHG XMQ) DVHBIFIRQR 3UREGP 6 ROIQ) DQG 0 RGHEY 7DV DQG H DP IGOWRQY

71P HEEQY

7K VXEMFWY D UHTXIUHP HONVRUDOWXGHOV IQ<HDU  IRUWH Z KR®I\ HDL

6 SHFLDOVXEMIF\
WHTXLLHP HQW

1%

6 FKRROHVRXUFH VFKHP H LOFGGHY W \RRRN KILH H HUFIVH ERRNY VWBMRCHY  DQG FDEXDWRWY
6 XEMFWHHY 7KHHP D\ EH D IHH DMBFKHG R KLY VXEMIFWS RWIR EH DGYIVHG

8VHUSD\ V 7R VXSSRUNHQI DI HP HQAZ M \WWH FXUIEXGP  \AYGHQN P D EH JLYHQ DQ RSSRUNQIW \R
SDUNFLSDW LQ DRYIMAY UHDWG R \WH VIXG. RI 0 DIMHP DIV \WDWP D\ [GFXUD FRW

: K\ FKRRWH
0 DWHP DWFV'

7KHWYG. R P DIKHP DUV IV FHQADOR \WH GDUQIQ)  GHYHBSP HQADQG SLRVSHAW Rl D@ RXQ) $ XVADIDQY
0 DWHP DUV SURYIGHY VIMGHQN Z WY HWHQWDCP DIMHP DUFDONQRZ BIGIH WNQY SURFHGXUHV DQG SURFHWH\
1Q QXP EHU DOHEWD P HDVXUHP HOWVSDFH \ABMYANEY DQG SUREDEION  MGHYHBSV \WWH QXP HIDR\ FDSDELDNA
WDADOVMGHON GHHG 1Q WHU SHYRQDO Z RIN DQG FIYIE @HV DQG SURVIGHY WH IXQGDP HQBY' RQ Z KIEK
P DWHP DWFDOVSHFIDEMY DQG SIRHWRQDCDSSTFDIRQY Rl P DIXHP DIV DUH EXIOV0 DIMHP DWFDAGHDY KDY
HYROHG DFLRW FX@MUAV RYHUWRXVDQGY R \ HOWY DQG DUH FRQIXD® GHYHBSIQ) 7KH P RGHQ ZRUS I\
IQOHFHG B\ HYHU H SDQGQI FRP SXYBMRCDOSRZ HU GLIMIOM VWPV DXVRP DIRQ  DUMEIDOLOMA HOFH
HFRQRP IV DQG D GDW GUYHQ VRFIHW 7KV ®DGV \R WH QHHG IRU D FDSDE®! 6 FIHQFH 7 HRKGREI\
( QIQHHUIQ) DQG O DIMHP DIFV 67(0  ZRINRUFH 0 DIXHP DIFV 1V IQMI LDOR TXDQM Q) \MIGNQ) FUMFDE
DQG P DNQJ VHOWH R \WWH ZRUS WY FHOADOR EXICHQ) VXGHOAM SDAMY UHFRI QURQ YIWXDD/DIRQ \VSDID
UDWRQAQ) DG BJIFDOWIGNQ) ,QMGVFISEDY 67(0 GDUIQN FOQ HKDGFH WMGHQM VFHQME DX
P DWHP DIFCO QMEIFR.  GAMJQ DQG FRP SXIMRIDOWIGNQ)  SUREGP VRV DOG FROMERIDIRQ WY
" HYHBSIQI WHVH FRP SHIMGFIHY VXSSRUV IMGHQIV 1Q SXW/XIQU D YDUHW R FDUHHY DQG RFFXSDARQY Z I
67(0 DQGRWHUIHOV

3DKZ D\

Q<HW DQG  VIXGHQW FDQFRQIXH VR VMG * HGHUDGD DWHP DWFV 0 DINHP DIFDAD HWRGY DX
6 SHRIDOAN) DINHP DWEV * HQHDO DQG (WHQUMDAD DIMHP DIV $SSQHG

&DUHHWL

&RQIGHNFU-DIYH XVHY DQG FRP P XQEDRWY R P DHP DUV DUH DEG R LQYHWI DM UHSUAVHQADQG
IOMSUAMDIROY 1Q WHUSHYRGDADQG Z RIN OvHY DQG EHFRP H DRWYH FMYHQY 0 DHP DUFV LV XVHXQQT
ZIGH YDUHW R FDUHHY IGFOEQ) IQDQFH VFIHQRH DGYDGFHG P DQXIDRMUQ) EXVIGHW  YDURXY WDGHY
KHDGN DQG HGXFDIRQ

30HDVH QRWH WKDW WKH LQIRUPDWLRQ LQ WKLV VXEMHFW JXLGH LV VXEMHFW WR FKDQJH :H HQF

DGMXVWPHQWY WR WKH FXUULFXOXP




6 AHCH

6FLHQFH SURYLGHV RSSRUWXQLWLEKW®Q GRW WWXG & QAWIVRW R PGHRHOIRE
SURFHVVHV WKH SUDFWLFHV XVHG WR GHYHORS VFLHQWLILF NQR:
VRFLHW\ DQG LWV DSSOLFDWLRQV LQ RXU OLYHV ,W SURYLGHV D
RI NQRZOHGJH DFURVV WKH YDULRXV GLVFLSOLQHV RI VFLHQFH D

LSTREUMPH XQGHUVWDQGLQJ DQG XVH HYLGHQFH WR VROYH SUREOHPV DQG P|
RSSRUWXQLW\ WR GHYHORS WKH VFLHQWLILF NQRZOHGJH XQGHU\
ORFDO QDWLRQDO DQG JOREDO LVVXHV DQG WR SDUWLFLSDWH L
JXLGHG WRZDUGYV WKH VFLHQFH DUHD V WKH\ ZRXOG OLNH WR SXL!
VXEMHEW
8oL 8QL 8QL 8QL
8QLW 6XF /LIH DQG (Y K\ LV wkH st | *RZ GRHV wkH :K\ LV DFFHO}
ZLWKLQ D WOEOH VXEK L DQG XVH RI F FOLPDWH FK
HERV\VW HITHFW RXU ' | WKUHDW WR EI
7\SHV 6WXGHQWYVY ZLOO EH DVVHVVHG XVLQJ D VHOHFWLRQ RI UH'
$VVHVVI H[DPLQDWLRQV
7LPHWD 7KLV VXEMHFW LV D UHTXLUHPHQW IRU DOO
6SHELDO - 7KH 6FLHQFH FRXUVH LV GHVLJQHG WR HQDEOH DOO VWXGHQW\
T XLUH) XQGHUVWDQGLQJ WR ZRUN VFLHQWLILFDOO\ DQG WR SUHSDUH
VIOODEXVHYV
6FKRRO UHVRXUFH WH{MMEHRRN KLUH FKHPLFDOV
JHE 6XEMHFW/ KHHM PD\ EH D IHH DWWDFKHG WR WKH VXEMHFW &RVW )

8VHU SDRVVXSSRUW HQJDJHPHQW ZLWK WKH FXUULFXOXP VWXGHQ
DFWLYLWLHVY UHODWHG WR WKH VWXG\ RI 6FLHQFH WKDW PD\ LQFX

/HDUQURLUHQM®N DOXBROMXLVRZ QL JEWX G HQW VS HU L WXRRR IV F L HQGALIMER
7KH\ FDQ QXUWXUH WKHLU QDWXUDO FXULRVLW\ DERXW WKH ZRUO!
L QG H Y HO RFILGDOIWIHR\D R'G X @ WL WLFBWHD WKY. NN RO QBK D O OW R BIR V HA
DVNXHVWDRGWDHY LG H QFHFRIQAOX X VR @¥ L H QNQRIZFO HIGUGIU D F WK HAL C
K\ FKRE EHQHRIWKNLHQ@WLLWLHELDFFO M Q B E O/IVXI G RVGRAWQW D PHH D Q L Q J2 K\EFER\Q W H P SIRVAD.
6FLHQF HYDOXDWH GLIIHUHQW SRLQWYV RI YLHZ DQG PDNH LQIRUPHG GHFL\

/HDUQVBUHQRH SRUWI@®ALYHDYBDSDKEGHH QFHFKQRHORINQ HBQIBRW K H F
67(0ZRUNIRUAHQVGLVBIZ$0QRDURD O QKD @ MH G WG WH/EWDIBD W K H P W WH
GHVIDQBRPSXWDWKRQBUDREOHP \DRERLAYID E /WD BHORHID RS @IFRPSHW I
HQDE 8 WX G MGB\HW H (PR HIDQ D OD\QHE P S U RMRHO X WLR BD O ZRURE®D BRW X S S
VWXGHQWY WR DFFHVV IXUWKHU VWXG\ DQG D YDULHW\ RI FDUHHU

3IDWK2 ,Q <HDUYV DQG VWXGHQWY FDQ FRQWLQXH WR VWXG\ D UDQJH
3K\VLFV DQG ODUL QHQEFULBIQFHD QG 6FLHQFH LQ BUDFWLFH $SSOLF

$ FRXUVH LQ VFLHQFH DOORZV VWXGHQWY WR GHYHORS WKH DELO
LQIRUPDWLRQ DQG FODLPV 6FLHQFH VWXGHQWY KDYH WKH DELOL'
&DUH UHVLOLHQFH 7KH\ GHVLJQ DQG PRGHO VROXWLRQV WR ORFDO DQC
GHYHORS WHFKQRORJ\ VNLOOV LQ D VFLHQWLILF FRQWH[W 6FLHQ)
6FLHQFH 7UDGHV DQG %XVLQHVV 6RPH FDUHHUV HJ HOHFWULFL

30HDVH QRWH WKDW WKH LQIRUPDWLRQ LQ WKLV VXEMHFW JXLGH LV VXEMHFW WR FKDQJH :H HQF
DGMXVWPHQWYV WR WKH FXUULFXOXP




67($0
7 HKQRBI 1LY/

7KH 7THFKQRORJLHY OHDUQLQJ DUHD ZLWKLQ WKH ¢
WKH NQRZOHGJH VNLOOV DQG FRQILGHQFH QHHGH
ZRUOG 7KURXJK SUDFWLFDO KDQGV RQ OHDUQLQ.
FUHDWLYH WKLQN FULWLFDOO\ VROYH SUREOHPV
FKDOOHQJHV

BWXGHQWYV H[SORUH KRZ WHFKQRORJ\ LQIOXHQFHV
FDQ EH WUDQVIRUPHG LQWR SURGXFWV VHUYLFHV
LQGLYLGXDOV DQG FRPPXQLWLHV

,Q <HDUV t VWXGHQWY HQJDJH LQ D UDQJH RI HJ!
"HVLJQ DQG 7THFKQRORJLHV )RRG 6SHFLDOLVDWLR
GHVLJQ DQG FUHDWH SURGXFWV LQYHVWLJIJDWH V)
H[SORUH HQJLQHHULQJ FRQFHSWV OHDUQ FRGLQJ
ZKLOH GHYHORSLQJ DQ XQGHUVWDQGLQJ RI QXWUL
KHOS VWXGHQWYV EXLOG SUDFWLFDO VNLOOV FUHI
,Q <HDUV t VWXGHQWYV FDQ FKRRVH VSHFLDOLV
WKHLU LOWHUHVWY VWUHQJWKY DQG IXWXUH JRD:
6SHFLDOLVDWLRQV )RRG 6SHFLDOLVDWLRQV 'HVL
XQGHUWDNH PRUH FRPSOH[ SURMHFWV DSSO\ LQG
VNLOOV WKDW SUHSDUH WKHP IRU IXUWKHU VWXG\
7KH 7THFKQRORJLHYV FXUULFXOXP SURYLGHV VWXGH
LOQQRYDWLYH WKLQNHUV FDSDEOH SUREOHP VROY
SUHSDUHG IRU WKH RSSRUWXQLWLHY DQG FKDOOH




" RUIQ 7 HKCRRIIH
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67($0- 7HKERRI

6XEMH
LQIRUP

([SORUH WKH H[FLWLQJ ZRUOG RI GHVLJQ LQ <HDU
SUREOHP VROYLQJ

GHFLVLRQ PDNLQJ

ZKHUH VW.

DQG SUDFWLFDO VNLOOV

GHYHORSHG LPSUHVVLYH SRUWIROLRVY WKDW VKRZFDVH WKHLU ¢
' PRGHOOLQJ 6WXGHQWYV ZLOC

VNHWFKLQJ

SURWRW\SLQJ
SURWRW\SHV XVLQJ FRQWHPSRUDU\ PHWKRGV OLNH

DQG

" SULQWLQ.

LQQRYDWLYH SURGXFWVY VHUYLFHV RU HQYLURQPHQWYV -RLQ X

LGHDV WR OLIH

8QLW 6XF

8QL

8QL

8QL

8QL

(FR&RDVW +
,Q WKLV XQL
GHVLJQ DQG
VXVWDLQDEO
H[SORULQJ |

HIILFLHQW V

VSDFH RSWL
DQG HFR IU

PDWHULD:

BWUHHW )XL
,Q WKLV XQL
GHVLJQ IXQF
FUHDWLYH
IXUQLWXUH
XVDELOLW\
DQG SXEOLI
QHHGV

=HUR ZDVWH '
,Q WKLV XQLW
GHYHORS WKI
WKLQNLQJ D¢
FRPPXQLFDWL
SUHVHQW D V
VHUYLFH GH

&XOWXUDO &F
,Q WKLV XQLW
FRQVLGHU WK
FOLHQW DQG |
GHVLJQ IRU C

GLYHUVH PD

7\SHV |

3URMHFW

([DPLQTL

BURMHFW

([DPLQT

$VVHVVI

6SHFLEL
VXEMH 14
UHTXLUH

6XEMHFW IHHQOFOXGHV VNHWFKLQJ DQG SURWRW\SH VWDWLR(
SHQFLOV VNHWFKLQJ SHQFLOV UXOHU HUDVHU

8VHU SDRVYVXSSRUW HQJDJHPHQW ZLWK WKH FXUULFXOXP VYV
SDUWLFLSDWH LQ DFWLYLWLHVY UHODWHG WR WKH VWXG\ RI

JHH

" HVJ QWFKQRBJ IHV HQUEKHY XV IQ HYHY DVSHRVR RXUGDI® @YHY P RXTHQ) RXUH] SHUHGFHY P RP HOME\

P RP HOM DFK D\ ZHHQIDIH Z M P HEXEXVO FUIMG SURGXFW HOYILRGP HOW' DG VHYEHY WDWFDS\WYDM RXU
VHOHV \MURXI K VRXFK VI KWVRXQG DQG\R P XFK P RUH

GG Q) HVLJ QWFKGQREJ IV RITHY WYGHQN D XQTXH RSSRUMQW ViR GHYHBS \WHUFUMEDOKIQNQY  FU-DUYIW
DQG SIREGP VROIQ) WA ( QIDJIQ) Z W GHVI Q SUGFISE DQG SIRRWSIQ) SURFHWHY DIBZ V VINGHQN R

H_ SBUH IQQRYDWH VROMRQY VR UHDCZ R FKDBIQI HY IRAMUIQ) DVHQUH R FXURVW DQG LQHQMHGHW ' HMJIQ
HEXFDIRQ VI QUEDQV® ERRVV YIVXDCFRP P XQIEDWRQ DELOMAY DQG WRKQRBJ IEDCBURIFIHGR. ERW R Z KIEK DUH
HWHQIDOQ WGD, p/ DSIGD HYROIQ) ZRUGR ZRWN 9 VIXG 1Q) GHMI Q VMGHOW FDQ EXIES DVWRQ |RXQEDIRQIR
IXVMUH FDUHHLY 1Q YDURXY FUHDWYH ILHTV RUXVH \WH. FDQ XVH \WH YHWDWB! DQG EHQH IFIDOVNAY J DIGHG DFURW RWH
GVASEHY 6 WG, 1Q) GV Q HQUXUHY XGHQV DUH Z HOBUHSDUHG IRUD Z IGH UDQUH Rl RSSRUMQUAY

'K\ FKRR
"HVLJIQ
7HFKQRO|

,Q <HDUV DQG VWXGHQWY FDQ FRQWLQXH WR VWXG\ "H\

3bwkz JXUQLVKLQJ 6NLOOV ,QGXVWULDO 7THFKQRORJ\ 6NLOOV $S¢

6WXG\LQJ '"HVLIJQ WHFKQRORJLHYVY FDQ HVWDEOLVK D EDVLV IRL
FUHDWLYH SUREOHP VROYLQJ ILHOGV RI DUFKLWHFWXUH LQWI
GHVLJQ DQG GLJLWDO PHGLD GHVLJQ

&DUH

30HDVH QRWH WKDW WKH LQIRUPDWLRQ LQ WKLV VXEMHFW JXLGH LV VXEMHFW WR FKDQJH :H HQF
DGMXVWPHQWYV WR WKH FXUULFXOXP
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6XEMH
LQIRUP

,Q <HDU

'LIJILWDO 7HFKQRORJLHV VWXGHQWV VWUHQJWKHQ V

DQG GHFLVLRQ PDNLQJ VNLOOV XVLQJ DGYDQFHG GLJLWDO WR
LQWHUSUHWDWLRQ DQG GHVLJQ LQWHUDFWLYH GLJLWDO SUR!
%\ WKH HQG RI WKH FRXUVH VWXGHQWY GHYHORS D SRUWIROL
WKHLU DELOLW\ WR FUHDWH IXQFWLRQDO GLJLWDO VROXWLRQ

8QLW 6XF

8QL

8QL

8QL 8QL

"ULYLQJ WKH )XWXL
&DUV
,Q WKLV XQLW VW
WKH UROH RI GD!
GHYHORSLQJ DXV
YHKLFOHV ,QYHVW
FDQ EH XVHG WR
GHFLVLRQ PDNLQJ
VDIHW\

&RGH 4XHVW *DPH
Q WKLV XQLW VWX
GHYHORS DQ LQW
EDVHG RU JUDSKLF
REMHFW RULHQWH

SULQFLSOHV

3DOPYLHZ 6WDWH
&ROOHJIH LV FRPF

GHYHORSLQJ WKH F
WKLV FRXUVH DV L'
JURZ DQG QHZ VXE
DUH RIITHUHG WR VYV
ILUVW WLPH

7\SHV
$VVHVV

S3URMHFW

S3URMHFW

,Q GHYHOl

6SHFLDO '

UHTXLUH

14

YHE

6XEMHFW IHHWOXGHV VNHWFKLQJ DQG SURWRW\SH VWDWLRQ

1DQR

8VHU SDRVVXSSRUW HQJDJHPHQW ZLWK WKH FXUULFXOXP VW
SDUWLFLSDWH LQ DFWLYLWLHY UHODWHG WR WKH VWXG\ RI '

:K\ FKRR
"LILWD
7HFKQRO

6WXG\LQJ 'LIJILWDO 7THFKQRORJLHY JLYHV VWXGHQWY WKH RSSRL
GLJLWDO GHVLJQ ZKLOH H[SORULQJ WKH VRFLDO DQG HWKLFDO
FULWLFDO WKLQNLQJ DQG SUREOHP VROYLQJ DV VWXGHQWYV GH
6WXGHQWY JDLQ KDQGV RQ H[SHULHQFH ZLWK LQGXVWU\ UHOHY
XVH DQG IXWXUH SDWKZD\V VXFK DV VRIWZDUH GHYHORSPHQW
2YHWO WKH VXEMHFW SUHSDUHV VWXGHQWYV IRU D WHFKQRORJ
XQGHUVWDQGLQJ RI WKH GLJLWDO ZRUOG

3DWK?Z

,Q <HDUV DQG
&RPPXQLFDWLRQ 7THFKQRORJ\
$SSOLHG 7THFKQRORJLHV

VWXGHQWY FDQ FRQWLQXH WR VWXG\ $HURV
$SSOLHG RU FRPSOHWH D 9(7 &F

&DUH

6WXG\LQJ 'LIJILWDO 7THFKQRORJLHYVY FDQ HVWDEOLVK D IRXQGDW
UDQJH RI WHFKQRORJ\ GULYHQ ILHOGV 7KLV LQFOXGHV FDUHH
VFLHQFH F\EHUVHFXULW\ DUWLILFLDO LQWHOOLJHQFH GLJLW
VI\VWHPV PDQDJHPHQW

30HDVH QRWH WKDW WKH LQIRUPDWLRQ LQ WKLV VXEMHFW JXLGH LV VXEMHFW WR FKDQJH :H HQF

DGMXVWPHQWY WR WKH FXUULFXOXP
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6XEMH
LQIRUP

'LYH LQWR WKH IDVFLQDWLQJ ZRUOG Rl )RRG 6SHFLDOLVDWLRQ)\
ZLOO HQKDQFH WKHLU FUHDWLYH DQG FULWLFDO WKLQNLQJ SU
WKLV FRPSUHKHQVLYH SURJUDP %\ WKH HQG RI WKH VHPHVWHU
VKRZFDVLQJ WKHLU XQGHUVWDQGLQJ RI IRRG VFLHQFH QXWULYV
DQDO\VLYV DQG LQQRYDWLYH SURMHFWY 6WXGHQWY ZLOO JDLQ
LQFOXGLQJ IRRG VDIHW\ VHQVRU\ HYDOXDWLRQV DQG SURGXF\
EULQJ \RXU LQQRYDWLYH IRRG LGHDV WR OLIH

8QLW 6XF

8QL 8QL 8QL 8QL

YRRG 7UXFN

,Q WKLV XQLW

H[SHULHQFH WK

RI VWUHHW IRR!

SODQ SUHSDUH

FRPSOHWH IRRC
PHDO

6XVWDLQDEOH
Q WKLV XQLW
UHVHDUFK VXVV
SUDFWLFHV RU
DQG KRZ WR Ut
ZDVWH

3DOPYLHZ 6WDWH 6HFR(
FRPPLWWHG WR GHYF
FXUULFXOXP IRU WKL)
FRQWLQXHV WR JURZ
VXEMHFWYV XQLWYV DUH F
IRU WKH ILUVW W

7\SHV
$VVHVVI

3URMHFW ([IDPLQL ,Q GHYHO¥

6SHFLDO '
UHTXLUH
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YHE

6XEMHFW IHRW IRRG FRQVXPDEOHYV
8VHU SDRVVXSSRUW HQJDJHPHQW ZLWK WKH FXUULFXOXP
SDUWLFLSDWH LQ DFWLYLWLHY UHODWHG WR WKH VWXG\ F

:K\ FKRR
JRRG
6SHFLDOL

6WXG\LQJ )RRG 6SHFLDOLVDWLRQ RIITHUV VWXGHQWY D XQLTXH F
IRRG VFLHQFH DQG IRRG VDIHW\ ZKLOH DOVR H[SORULQJ WKH F
(QJDJLQJ LQ WKLV VXEMHFW IRVWHUV FUHDWLYLW\ FULWLFDO W
UHDO ZRUOG FKDOOHQJHV VXFK DV VXVWDLQDEOH IRRG SUDFWL
SUDFWLFDO NQRZOHGJH WKDW HQKDQFHYV HYHU\GD\ OLIH DQG Ol
LQGXVWU\ KHDOWK VFLHQFHV RU KRVSLWDOLW\

%\ VWXG\LQJ )RRG 6SHFLDOLVDWLRQ VWXGHQWY QRW RQO\ HQU
DOVR SUHSDUH WKHPVHOYHV IRU D ZRUOG RI RSSRUWXQLWLHV L
H[FLWLQJ DQG YHUVDWLOH VXEMHFW WKDW RIIHUV D EOHQG RI \
VWXGHQWY WR PDNH LQIRUPHG FKRLFHYVY DQG FRQWULEXWH SRVI

3DWK?Z

,Q <HDUV DQG VWXGHQWYV FDQ FRQWLQXH WR VWXG\ )R
$SSOLHG RU FRPSOHWH D 9(7 & HUWLILFDWH FRXUVH IRU t

&DUH

6WXG\LQJ )RRG 6SHFLDOLVDWLRQ FDQ HVWDEOLVK D IRXQGDWI
ILHOGV ZLWKLQ WKH +RVSLWDOLW\ DQG )RRG DQG 1XWULWLRQ
VFLHQFH DQG WHFKQRORJ\ QXWULWLRQ DQG GLHWHWLFV KRV
SODQQLQJ

30HDVH QRWH WKDW WKH LQIRUPDWLRQ LQ WKLV VXEMHFW JXLGH LV VXEMHFW WR FKDQJH :H HQF

DGMXVWPHQWV WR WKH FXUULFXOXP
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R

([SORUH WKH H[FLWLQJ ZRUOG RI ODWHULDOV DQG 7THFKQRORJL
FUHDWLYH DQG FULWLFDO WKLQNLQJ SUREOHP VROYLQJ GHFL
VHPHVWHU VWXGHQWY ZLOO KDYH GHYHORSHG D VROLG IRXQG

Lg>I(REL'YIPH SODVWLFV DQG IRDP 7KH\ ZLOO OHDUQ WR VNLOIXOO\ DQG VDII
RQ H[SHULHQFH DQG YDOXDEOH VNLOOV WKDW ZLOO EHQHILWW
HTXLSV VWXGHQWYV ZLWK WHFKQLFDO NQRZ KRZ EXW DOVR IRVV
WKH\ VHH WKHLU FUHDWLYH LGHDV FRPH WR OLIH
8QL 8QL 8QL 8QL
&RIIHH 7DE
-HZHOOHU\ ,Q WKLV SURM . &KHVV %RD
,Q WKLV XQL EXLOG D FRII SOV;(ELZ/RSRL)A’RKM ,Q WKLV
EXLOG FUDI\ GHYHORSLQJ | "L\ 'Jo boe XQLW }VWXGC
8QLW 6XF DQG SURGXF SODQQLQJ Pl IXQFWLRODO WR}FUDIW D
E\ ZRUNLQJ DQG FRQVWUX VSHDNHU ER FKHVVERD
YDULHW\ RI F ZRUN ZLWK D FUHDWLY LW 2 GHYHORSLQJ
VDIHO\ GHV PDWHULDOV C HOHFWURQ: FUDIWVPDQV
FUHDWH D M VDIHO\ SURC FROVWUXFwWI | SUDFWLFDO 7
ER[ } IXQFWLRQDO VNLOOV
ILQLVKHG St
7\SHV
SVVHVV 3URMHFW 3URMHFW 3URMHFW 3URMHFW
6SHFLDO "
UHTXLUH! | /HDWKHU HQFORVHG VKRHV PXVW EH ZR
6XEMHFW IHHYFOXGHV SURMHFW UHVRXUFHV
YHE 8VHU SDR/VXSSRUW HQJDJHPHQW ZLWK WKH FXUULFXOXP
SDUWLFLSDWH LQ DFWLYLWLHV UHODWHG WR WKH VWXG\ F
:K\ FKRR .
THEKQRC 7KLV KDQGV RQ FRXUVH GHYHORSV VWXGHQWVp FUDIWVPDQVKL:
50G 0pw | VDP'H DQG HIIHFWLYH XVH RI WRROV DQG PDFKLQHU\ 6WXGHQWYV
6SHELDO, | VHTXHQFH SURFHVVHV HYDOXDWH WKHLU ZRUN DQG DGDSW GH
RRG EXLOGLQJ FRQILGHQFH DQG SUDFWLFDO SUREOHP VROYLQJ DEL:!
SDWKZ ,Q <HDUV DQG VWXGHQWY FDQ FRQWLQXH WR VWXG\ "H\
YXUQLVKLQJ 6NLOOV ,QGXVWULDO 7HFKQRORJ\ 6NLOOV $S¢
6WXG\LQJ ODWHULDOV 6SHFLDOLVDWLRQ FDQ HVWDEOLVK D EDV
4D UH LOGXVWU\ :LWK DGGLWLRQDO WUDLQLQJ DQG H[SHULHQFH SRW

WUDGHV VXFK DV ZRRG PDFKLQLVW FDELQHW PDNHU SDLQWHU
HOHFWULFLDQ

30HDVH QRWH WKDW WKH LQIRUPDWLRQ LQ WKLV VXEMHFW JXLGH LV VXEMHFW WR FKDQJH :H HQF

DGMXVWPHQWYVY WR WKH FXUULFXOXP
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30HDVH QRWH W
EH FKDQJHV WR
RXWOLQHG LQ W
SDJIHV

$ GGMRQDAWP V
H FXUMRQV

3DOPYLHZ 6WDWH 6HFRQGDU\ &ROOHJH RSI
6FKHPH 656 IRU <HDUV WR WR
e OLQLPLVH WKH FRVWV WR SDUHQWYV FDUI
RWKHU OHDUQLQJ UHVRXUFHV IRU WKHLI
WKURXJK HDUO\ SD\PHQW DQG EXON RUG
e (QVXUH WKDW DQ DGHTXDWH EDQN RI UH
JXDUDQWHH D JRRG TXDOLW\ HGXFDWLR!
7KH 656 LV RUJDQLVHG E\ WKH VFKRRO DQ(
DQG &LWL]HQV $VVRFLDWLRQ
7KH 656 RSHUDWHYV XQGHU WKH SROLFLHV
Rl (GXFDWLRQ DQG SDUHQWY FDUHUV 3UH
SDUHQW ZKR GRHV QRW ZLVK WR MRLQ WKt
SURYLGLQJ WKH VWXGHQW ZLWK WKH LWHF
SURYLGHG WR WKH VWXGHQW E\ WKH VFKH
VXEMHFW UHTXLUHPHQWY OLVW
3DUHQWYV ZLVKLQJ WR WDNH DGYDQWDJH R
VLIJQ WKH UHOHYDQW IRUP DJUHHLQJ WR W
HQUROPHQW DQG WKHQ SD\ WKH DQQXDO 6
SURYLGHV WKH HQWLUH SDFNDJH IRU WKH
QRW DYDLODEOH LQ SDUW

6RPH VXEMHFWV UHTXLUH VWXGHQWY WR X
UHTXLUHPRQWYDPSOH LQ $UW VWXGHQWYV
'"HVLJQ DQG 7THFKQRORJ\ VWXGHQWYVY GHVL:
ZRUNVKRS LWHPV 7KHVH SURMHFWV EHFRF
VWXGHENMWXEMHFW IHH LV IRU WKH FRVWYV
WKHVH LWHPV B6WXGHQWV ZKR KDYH DQ DS
WKH WHUP ZLOO UHFHLYH DQ DGMXVWHG L

:KHUH D WKLUG SDUW\ FKDUJHV WKH VFK
LV FKDUJHG WR WKH SDUHQW JXDUGLDQ
FKDUJHV WR WKH VFKRRO IRU H[DPSOH E
VSHDNHUV DQG FDPS IHHV

8VHU SD\V DUH WR EH EDODQFHG IRU HDF
JLYHQ LI WKH DPRXQW FDOFXODWHG IRU
DV SHU VFKRRO UHIXQG SROLF\ HQGRUV
$VVRFLDWLRQ

8VHU SD\V DUH LQYRLFHG WKURXJKRXW V
,QYRLFHVY DUH HPDLOHG KRPH DQG PXVW
RUGHU IRU WKH VWXGHQW WR DWWHQG
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