%oiA’

5,-(.$ &52%$7,$%

35(/,0,1$5< &21)(5(1&( 352*5$0

)$&8/7< 2) +80%$1,7,(6 $1' 62&,$/
6&,(1&(6 81,9(56,7< 2) 5,-(.%$
&52%$7,%



25*$1,=,1*b,167,787,216

6FKRRO RI OHGLFLQH 8QLYHUVLW\ RI 5LMHND &URDWLD
J)DFXOW\ RI +XPDQLWLHY DQG 6RFLRO BIFAMLHIQB H¥URQ WWLHU VL
)DFXOW\ Rl +HDOWK 6WXGLHV RQWMHUVLW\ RI 5LMHND &U

7KH +DUXY ,QVWLWXWH 7KH +HEUHZ 8QLYHUVLW\ ,VUDHO
4XHHQV 8QLYHUVLW\ %HOIDVW 1RIUQUIGRPPQ ,UHODQG 8QLWHG
JUHH 8QLYHUVLW\ Rl %HUOLQ %HUOLQ *HUPDQ\

8QLYHUVLW\ RI *LURQD *LURQD 6SDLQ

8QLYHUVLW\ Rl *URQLQJHQ 7KH 1HWKHUODQGYV

8QLYHUVLW\ RI 'XLVEXUJ (VVHQ *HUPDOQ\

5HVHDUFK 7HDP RQ &KLOGUHQ $BIRIKMMWFEFBQW W KHKILWD @ X BIQEW \ |
(5,49 6SDLQ

5HVHDUFK ,QVWLWXWH IRU 4XIROL*WURQDLIGSBIQQLYHUVLW\



25*$1,=,1* &200,77((

BWMHSNDGC3IBRORYHUVLW\ RI 5LMHND 6FKRRWRRDH 8 DBOMKH 6D
5LMHND &URDWLD +HDG RI WKH RUJDQL]LQJ FRPPLWWHH
1RDP 7DUVKLVK +HEUHZ 8QLYHUVUWY Q@VWERSXWH 7-kHU XBD O
JULHGHULNH /RUHQ] )UHH 8QLYWWURL WG XRADWHRQLDQ EDFX\F KR
*HUPDQ\

*HPPD &URXV 8QLYHUVLW)\ RI *LWRK DR B HNKHDIDW MK RI VW ILHV X L L
&DWDORQLD 6SDLQ

IXFLHQQH 9DQ (UZHJHQ 4XHHQEWIIBRR®HRIVARRLD B 06 PLVHQ FaH
DQG 6RFLDO :RUN %HOIDVW 1RUWKGR® ,UHODQG 8QLWHG
+HOHQ %RXPD 8QLYHUVLW)\ RI *UKRDYLLGRIHUD O IDFX® \WR RLU DIOH6 F |
*URQLQJHQ 7KH 1HWKHUODQGYV

(QNHOHMGD /RSDUL %UHJX ,QW HRJQD DRWL RVXBIO( & L' B OHRIFD SAHLURDOW
8QLYHUVLW\ RI 7LUDQD 7LUDQD $OEDQLD

352*5$0 &200,77((

3URI &DUPH ORQWVHUUDW 3K' BIAXMHWYVRW\(®RIXFLWRRQ DQG
*LURQD 6SDLQ

'U 'DIQD 7HQHU 3K' +HEUHZ 8QLYKHUVAMXOOWDHERSOG 6FKR
‘RUN DQG 6RFLDO :HOIDUH -HUXVDOHP ,VUDHO

3URI -DVPLQNOD 2IO'RMRYYHUVLW\ RI 5LMHND )DFE GWRF RD G X P
6FLHQFHY 'HSDUWPHQW RI 3HGDJRJ\ 5LMHND &URDWLD
3URI )DELDQ .HVVO 3K' 8QLYHBDUWWPRDWIRMESRFILDE :RUN L
3ROLF\ (VVHQ *HUPDOQ\

'U 0 QLFD *RQ]JEOH] &DUUDVFR 3KRQBQBLEHNBIVIUWK RRVIWLWXW
OLIH *LURQD 6SDLQ



DP Eb bP(P,675%$7,21
DP E PB(1,1* FHUHPRQ\

DP E DP(<127( /(&785(6

.H\QRWH VSHDNHU 352) 6%$%,1( $1'H(EUW 3K' )U
8QLYHUVLW\ *HUPDQ\ &+,/'5(1 6 &21&(37 2) 75867
', 6&/2685( (03,5,&$/ 5(68/76 )520 &+,/'+226678",(

.H\QRWH VSHDNHU b352) $6+(5 % (1F $5R U+ RB KV K HL
+DUXY ,QVWLWXWH -HUXVDOHP ,VEBOH/Q )520 &+,
&+,/'5(1 6 (/] %(,1* :+%$7 &$1 :( /($51 )5205&%b/"

DP E SR2))(( %5($.
SP E SPWK(&7,21 &+,/' 3527(&7,21 35%$&7,
32/,&<

,PSURYLQJ UHDVRQLQJ LQ FKLO ®3W PR FHWLR Q HHIM®H GV MFKD Q
PDNLQJ WRROV" 5%$9,7 $/)$1'$5, 0<(56 -'B6VIBI($+(586%/(0
65%(/

&KLOG SURWHFWLRQ LQ *HUPDQ\W%WRO DLQ@F WXH FADDR H & G VFAR®R
ZRUN .$7+5,1 %(&. 81,9(56,7< 2) ($67(5123,2/$)11/$1"
$FFRXQWDEOH GHFLVLRQ PDNLQJR ®QF KMWX® B URMNSHKAW h R Y XF@®\V
$&.(50$11 $/,&( 6$/2021 81,9(56,7< %(5/,k *(50%$1

7KH YRLFH Rl WKH FKLOG D YRI®@L ¥\ SIDQDO\NILYDRVQ FE® LLA)G W K H
VIVWHP +(/(1 %280$% 021,&$ /23(= /23(=7(+$618B159(56,7< 2)
*521,1%(1 7+( 1(7+(5/$1'6

3RVVLELOLWLHY Rl FRRSHUDWLRQ QRIBQQY WL WIWILREBWGYV*D WV I
UHVLGHQWLDO FDUH A& (P8R5-6$9420(/.$ /-,/-$1% %$1 81,9(56,7
2) =$*5(% &52%$7,$%



bSP bSB1&+

bSP Eb bSP6(&7,21 7+( (/] %(,1* $1°
(;3(5,(1&(6 2) &+,/'5(1 ,1 &$5( $1°
&+,/'5(1 $7 5,6.

&KLOG SV\FKRORJLFDO ZHOO EHE QW K @& H. WW STHV R R KIRIPM L R QOO $
81,9(56,7< 2) *,521%$ &$7%$/21,%$ 63%,1

JHHOLQJ JRRG IHHOLQJ EDG L& UFHSWVEIHRQQWLD Q FHPWEIXYDWEBR Q'
FDUH -2$1 //26%'$ *,67$8 *(00$ &5286 &¥B®S0V2BL69(56,7< 2)
*521% &$7%/21,% 63%,1

6PDOO YRLFHV %LJ GUHDPV :KDDERKMO®URMHIQEHH OVR, ¥DV25$:
%('$05 0$&$5(1$ &(63('(6 48,17$1,//$ *21=$6T75Q &&/$5,6%

* $0(//2 ('8&2 )281'$7,21 %$5&(/21% 63%,1

SP Eb SP, 6(&7,21 5(6,/,(1&( 98/1(5%%,/,
$1' 1(('6 2) &+,/'5(1 $7 5,6.

$Q DQDO\VLV RI ,VUDHOLb<RXWHK RQZ ZHH IF CDWHG REXSEHRIHVFHQ
6+,5$1 5(,&+(1%(5* 7+( +(%5(: 81,9(56,7<0 -(6886/(
5HVLOLHQFH RI PDUJLQDOLVHGHUIRW XBW LRIHF KLLFOVERIBID DEXG ($ 1 (
(5:(*(1 48((16 81,9(56,7< %(/)$67 1257+(51 ,5(/$1

7KH FKLOGUHQ LQ UHVLGHQ W LIDWH P K\ LIGI WIAHLAQDIQREQ +R V F F
%$5%$5% 0$857,1 48((16 81,9(56,7< %(/)$67,5(25T'+(51
(YDOXDWLRQ RI WKH SUHYHQWLRRBORIIUD F KRWUGHHLP DW VEV N
DQDO\VLV 25-$1$E0358$& ,9% *$/Z9(/(0(17$5< 6&+22/ 1,.2/$
7(6/$ 1$7%$ 9/$+ 81,9(56,7< 2) 5,-(.$ &52%$7,%



bSP b b S65 ($.

bSP Eb bPH6(&7,21 5(6725%$7,9( 353&7,&(6

$ UHVWRUDWLYH IUDPHZRUN $QJ LRDQRY DWHEWR W WI$B VEH $\ % R* 8 (
$%'8/ 5%$+,0 6,1*$325( 81,9(56,7< 2) 62&,8/ 6&,{$&25(
SHVWRUDWLYH SUDFWLFHV DQGVW KHILRUWSREWH ® W IL D BPVWRR) \. @FQUH
FKLOGUHQ ZLWK EHKDYLRUDO SURESSHP V8IL QO FBEBYUH< 2)53%3$*F (0
&52%$7,%

$ PXOWL DIJHQF\ DSSURDFK WR LGH@WLHVIDXUBQGJb G\GVUHHMW D Q (
HGXFDWLRQDO QHHGV LQ DW ULYHIR SR XOD QYL MDQWHRIWRXDQW L Y
IUDPHZRUN 1,&2/$ 35(6721 ,17(51%$7,20)%95,3667728B87.,9(
35$&7,&(6 81,9(56,7< 2) 1257+$03721 %8&L,I(¢+$,0*30

7KH LQIOXHQFH RI UHVWRUDWLYRQBDNWREEB® RDQSWWHD & ULKDWR »
FRPPXQLW\ ZRUN DQG VFKRROV IQ®B WK#5 S RIXE.Q 19%2R1 , UKDV 87|
2) 7(&+12/2*< 6/,*2 5(38%/,& 2) ,5(/$1"



DP Eb bBP*,675%$7,21

DP E DR<127( /(&785(6

.H\QRWH VSHDNHU 352) *25'$1$ %8/-$1')ABHF(\S R BKF
WKH &KLOG DQG <RXWK 3URWHFWRBRWLO&HQWHU RI =D
08/7,,6&,3/,1$5< $1' ,17(5%$*(1&< 6(59,&(6 ,1 &+,/"
3527(&7,21 +($',1* 72:$5'6 7+( &2857 2) /$:

.H\QRWH VSHDNHU b

/$1$ 3(72 .8-8E/EFE -XYHQLOH &RXUW -XGJH b3UHVLGH
IRU -XYHQLOHYV DW WKH 'LVWULPM D& R&U W R &6J$HE
0$/75($70(17 /(*$/ $1' 352)(66,21$/ $&&203/,640(17

&52%$7,% <($56 ,03/,8&%$7,216 )25 35%$&7,&(b
bDP E bBR))(( %5($.
SP E SPb6(&7,21 35(9%$/(1&( (7,2/2*< $1°

&+$5&+7(5,67,&6 2) &+,/"

0$/75($70(17
6H[XDO DEXVH RI FKLOGUHQ LQ &URDWGDHWKR QR PHRDRO BBIUR/ S HF
5,77266%$ 81,9(56,7< 2) 5,-(.$ &52%$7,$
*HQGHU GLIIHUHQFHV LQ FKLOG VR [XD® DEX¥H$15230 @9 9('5%$1
=*(/$ 81,9(56,7< 2) =$*5(% &52%$7,$%
OXOWLYDULDWH DQDO\VLY RQ FKH® ®WHER EW H[ISORDW RWUIRQLLQ %
+HUJHJRYLQD (/0(',1 085 %B(*DBY56,7< 2) 6$5%$-(92 %261,$ $1°
+(5=(*29,1%
ODQLSXODWLQJ HTXDOV DEXVLQKLFRKAE ®@GHQRXW G BYURWHFW&E&RQ &
PLVVLRQ 0,$ 52-( *25'$1$ %8/-$1 )/$1'(B255 BRU$$S5 &+,/' $1°
<287+ 3527(&7,21 &(17(5 2) =$*5(% &52%$7,$
SQWKLQNDEOH XQVSHDNDEOH Q WRHOMH QK \EL B GFDHMI X)BY('(5, . (
81,9(56,7< 2) %(5/,1 O0(,.( :,77)(/' 81,9Y56,85%@5* (66(1 *(50%$1<



SP b SPB1&+

SP Eb b3R67(5 (;+,%,7,21

<RXWK DZDUHQHVYV RI WKHLU ULV K\ VWLKH GHBSXE GIUR RHKGRQYELD
-$1$ .8-81%/&F %2'$5 1,.$ 7$5%%, /$1$ 3(72 .8-84/F %5$9( 3+21(
=$*5(% &52$7,%

+HDOWK HIITHFWV RQ FKLOGUHQ ZLVBK, $DF BYFHUDWHGLIDVBKIBW, 9 (-
2) 7,5$1% $/%%$1,%

*HQGHU DQG GLYHUVLW\ LQ 'D\FRP W EH GBMHWY'S HFAWIDNH R)IUFKLOGU
DQG SUDFWLFH /$85% +(11,* %(5/,1 *(50%$1<

+HOSLQJ FKLOGUHQ DQG IDPLOWFNVL Q KOS95B FRYBALEW GLNARLS
%8%IKE ,5,6 $172/F9,1$7%% 0$.$581 +20( )25 &+,/'5(E 75,-(.$
&52%$7,%

OHGLD FRYHUDJH RI FKLOGUHQ LRQWNYWRDRRPNVLIADBH&EBRDWLDC
67-(3.%$ 32324@, .5,67,1% .$0B3,81,9(56,7< 2) 5,-(.$ &52%$7,%

SP E SPbhb 6(&7,21 6833257 )25 9,&7,06 $1
9,&7,0 6 3(563(&7,9(6

5HVSRQGLQJ WR FKLOGUHQ V G LH FEHRSRUMAN GRH \SH[X DHQB EXVR| D
WKH DQWLFLSDWHG DFWLRQV RZ G RWRIRQ IV LHR® FRQL WG DVPW 8 G5HU D1 §
81,9(56,7< 2) +8''(56),(/' 81,7(' .,1*'20

, OQWHUYHQWLRQ LQ FDVHV RI VLEOKRQQS UWRH DA PEXUM OKDWQ |UR
SHUFHSWLRQV RI VLEOLQJV LQYRO¥HG"7(12%0 7(®65@,84,9(56,7< 2
-(586%$/(0 ,65%(/

)XWXUH H[SHFWDWLRQV Rl DGROMWFBIQ® D\LWVREHVWERQW LZD W K R
68/,0$1, $,'$1 7(/ $9,9 81,9(56,7< b,65%(/

7KH YLVLELOLW\ RI D KRWOLQKRURDWLD V| IZSFRBO,GUBD L(G6,7<
2) =$*5(% &52%$7,$



bSP Eb BEPHS .

SP Eb b®Pb6(&7,21 )$0,/< 6833257 ,1 &
&+,/" 0$/75($70(17

$VVHVVLQJIJbSDUHQWLQJ LQ WKH IF\RLRQW[\R R P B O WIUHMMHE GBFD Q
HYDOXDWLRQ VWXG\ $11( )/(85 : . 9(B@6(5(54$16 *5257+b :(1l'< -
3267 81,9(56,7< 2) *521,1*(1 7+( 1(7+(5/$1'6

&KLOG $GYRFDF\ &HQWHU ,QWHUXDBQWERQY H LKL QLEVL QK DWH [F D Q
WKH H[SHULHQFH RI SDUHQWYV D Q7 SR 6H V VISR DD DM"(51 2K 5 (:
81,9(56,7< 2) -(586%$/(0 ,65%(/

BWUHQJIJWKHQLQJbIDPLOLHV WR BKIHO/GIQWQ Y LRO-H GAH DI, ZQ \2\)
5,-(.$ b',$1$ 1(1B%,/$1 81,9(56,7< 2) =$'$5 -$60,1.$4=/2.29,
81,9(56,7< 2) 5,-(.$ &52%$7,$

7C SV\FKRVRFLDO DVVLVWDQFH IRRKDEXVHG D@ G LQHINMH FESUHRD W
=$.8/$ '(61,&% +20( )25 &+,/'5(& B,-(.$ &52%$7,%

SP Eb b&Pb 6(&7,21 &+,/'5(1 ,1 7+( 0(',
0O(',$ &29(5%$*( 2) 5,6.6

SUHVHQWDWLRQ RI FKLOGUHQ UKIKZIWSIIVSIHY & URIDBW LD$Q6G PL OV 81 -
0$-672529E 81,9(56,7< 2) =$*5(% &52%$7,%

6RFLDO PHGLD DV D FUXFLDO MRWNQDABKQYPWHUVB XYUFHSS R H29,
81,9(56,7< 2) =$*5(% &52%$7,%

OHGLD UROH LQ VXSSRUWLQJ FK&ERGWHIWDDQDOXVHVPRWRWYOLQH ¢
FRPPHQWY 67-(3.$A38329(56,7< 2) 5,-(.$ &52%$7,%

7KH ILJXUH VWUDQJHU DV FKLOWR/WH[XRQ\DWEX X HWSIHRWS BWGE PHDC
GLVFRXUVHV UHSUHVHQWHG LQ SR'SXQQD/* (PBLGODP568/7%,.()DB1N.)857
*(50%1<

SP Eb S&»1)(5(1&( &/26,1*



