), 567 <($5 &$7$/2*



&®Al—<«<48u-<4d 74 8§8u—¢ &
|—<a7 Ald «®<"§,«®l¢gal—ca7 A



0

$

$"0 "0.

285 0,66,21 $1' 9,6,21
:+< +,5% ,167,787("

<($5 $/,0,<<$+ 352*5%$0
),567 <($5 2) $/,0,<<$+
,6/%30,& 678"',(6
75%$',7,21%/ $5%%, &
485A1,8& &2856(6
&2856( 287&20(6
7(17%$7,9( 6&+('8/(
&2856( &5(',76

285 )$&8/7<




;./ "6 . $"

~

+,5%  QVWLWXWH O5HYLYLQJ 3URSKHWLF /HJDF\

+,5$ V PLVVLRQ LV WR FXOWLYDWH D EDODQFHG
GHYHORSPHQW RI VWXGHQWY HTXLSSLQJ WKHP
PLOGVHW WR WKULYH LQ DOO GLPHQVLRQV RI OL
H[FHO DFDGHPLFDOO\ PRUDOO\ VRFLDOO\ DQG
SHUVSHFWLYH DQG FXOWLYDWLQJ PLQGIXOQHV?
SURYLGLQJ D FRPSUHKHQVLYH HGXFDWLRQ WK
FROQOWULEXWH SRVLWLYHO\ WR VRFLHW\ DQG QDY
ZRUOG ZLWK ZLVGRP DQG LQWHJULW

+ ,QVWLOBQIGFI UMXOXHY VR RXU VWXGHQW"
ZLWK LQWHJULW\ FRQILGHQFHJHFRPSD\

/JHDGLQJ WKH IXWXUH JHQHUDWQRQ WR
PLQGIXO OXVOLPYV

/ ODLQWDLQLQJ ZHOO URXQGHG VERXGKH Q'
WKHLU 0OXVOLP DQG JOREDO LGHQWLW\

".0 010
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+,5$ RIIHUV D UDQJH RI GLVWLQFWLYH IHDWXUHV WKDMNLPDNH LW DHUBP EBHD Q0 Q P

HGXFDWLRQ 6RPH RI WKH NH\ UHDVRQV WR FRQVLGHU +,5% DUH
&RPSOHWH VHJUHJDWLRQ EHWZHHQ ER\V DQ® HDUQV Q4, 5N BURRQBHY VD \HHQMHXHD
FDQ IRFXV RQ WKHLU VWXGLHV FRPIRUWDEO\ DQG UHVSHFWIXOO\
2Q0\ $ODPL\\DK 3URJUDP LQ WKH VWDWH +,5%$ VWDQGV RXK\H DFR MVSKUHH W R Q M LLYQHV
$ODPL\\DK 3URJUDP D VL[ \HDU FRXUVH IRU VWXG QMWK PYBUVKRS WR DWWDLQ
2Q0\ T®KIBURJUDP LQ WKH VWDWH +,5%$ BEVRURDUIGIDRK IRE ¥ADE O B RREY B KAKLIR Q
7KLV SURJUDP GLVWLQJXLVKHV +,5%$ DV WKH VROH LOIDOVIWH® ¥\ URIQ FLXI®D WK H VW D
6WURQIGRDIURJUDP ZLWK D VWXGHQW WRKWHREKBE VDWRR JOARHE PSKDKL]HV
PHPRUL]DWLRQ DQG EHQHILWV IURP D IDYRUDEOH V@/XGH®® BARWHDFKRIQ DO G
&RPSOHWH ,VODPLF HQYLURQPHQW +,5% FXOWLYDWHYV BDKRORRKMULEH, WKIHPL\FH 19
LQ ,VODPLF WHDFKLQJV SUDFWLFHV DQG YDOXHV |RYVWIHVUK QUKWAHS IUULDAXVKO JU
$00 OXVOLP WHDFKHUV 7KH LQVWLWXWLRQ LV VWDIIHG Z&WHSTOX DXAQLG HHG \B R G ¢
,VODPLF NQRZOHGJH DQG YDOXHV HQVXULQJ WKBW MUYWEHYKINSUHFHLYH DXWI
4XDOLILHG DQG H[SHULHQFHG WHDFKHUV +,5% V IDFX® WGE XRPW B UWHXLWLKI KOS H/
LQ WKHLU UHVSHFWLYH ILHOGV ,W HQVXUHV WKH GHOLYHU\ RI TXDOLW\ HGXF|
OXOWLSOH FRXQVHORUV RQ SD\UROO +,5% XQGHUVWDQ®R®Y X I Q68 SR WIORTRJ R
ZHOO EHLQJ 7KHUHIRUH WKH LQVWLWXWLRQ HP SO K\WHRXOWD 8 OMK FR XQDWH. O R W
HGXFDWLRQDO MRXUQH\
6WURQJ HPSKDVLV RQ ,VODPLF PDQQHUV DQG HWLTXHWWWL®J5$VODPER VP B QIIH
HWLTXHWWH DQG FKDUDFWHU GHYHORSPHQW UB\W XYADHIQWY DWHHVIS @ F R/X UDINGH Gl LV
LQWHUDFWLRQV IRVWHULQJ D SRVLWLYH DQG HWKLFDO OHDUQLQJ HQYLURQP|
$00 LQ SHUVRQ DQG VPDOO VL]HG FODVVHV +,5% RIIBIQO R K 8 JDIRWD @ WIHFHVRI Q
EHWZHHQ VWXGHQWY DQG WHDFKHUV 7KH VPDOO WODNOWY R]® VHIXHRPWHYHH Q K D
FRPPXQLFDWLRQ DQG D FRQGXFLYH OHDUQLQJ DWPRVSKHUH
/IRFDO DQG TXDOLILHG WHDFKHUV +,5% SULRULWL]HV H PASIOHR \2 RFE DR F 0 O VWX HJBIF |
FRQWH[W HQDEOLQJ WKHP WR SURYLGH UHOHYDQW DQG WDLORUHG LQVWUXF)
&XVWRP VFKHGXOHYV DQG FXUULFXOXP +,5% UHFRJQ LJRQY MK H GXHFHDGV LR | G K HLE
RIIHUV FXVWRP VFKHGXOHY DQG FXUULFXOD WR DFFRBPREBDWMIHOEW YV VHADXXHIQ W
SHUVRQDOL]JHG OHDUQLQJ H[SHULHQFH

,Q VXPPDU\ +,5%$ SURYLGHV D FRPSUHKHQVLYH ,VODPER RHXHFW W IVRIQ WZH. IWDKVX R DT X

VSHFLDOL]HG SURJUDPV D VAQURHPRHMRSKWVRY RIMQ4XMDODPLF HQYLURQPHQW TXDC

VXSSRUW DQG D IRFXV RQ ,VODPLF PDQQHUV 7KH\GHIR@IWO OERW H\G X RIDW/IUR G X |

VWXGHQWYV DW +,5%
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+,5$ V 2QH <HDU ,VODPLF 6WXGLHV ¥WURJ GHK LM A B WALRK XFADRV H U
VSHFLILFDOO\ WR NQRZOHGJH VHHNLWR YWWEKGHDHV VR XK ZWY R QD O
NQRZOHGJH LQ DOO FRUH GLVFLSQR@HWYV RW MWHOUDYPHLWF DAWWU IV ® HWL Q L W
\HDU RI D FRPSUHKHQVIAOHMPUL[DKBWRIJUDP LQWHQGHG IRU WKRYV
VHHNLQJ WR SXUVXH D GHJUHH LQ ,VODPLF VFKRODUVKLS
7KHAG@LPL\\DK SURJUDP HQFRPSDVVHV D ZLBBADUDQJH RI HGXFDW
FRPSRQHQWY LQFOXGLQJ WKH VW®GF PIUWUVYD &IXW K RIQWD QV OVDOPDL F
OoDZ )LTK ,VODPLF WKMRKRORAQUBTH[HIJHVLY 7DIVLU +DGLWK
VFLHQFHV S$UDELF ODQJXDJH ,VODH LFKKVVIRPUSU DIKQHQ ¥ RYH
FXUULFXOXP HQVXUHYV WKDW VWXGKHGWME B IEKHFDWL RQZHQ OV K R X
YDULRXV DVSHFWV RI ,VODPLF NQRZOHGJH

7KH SURJUDP LV QRW VROHO\ IRFXVH®W @XDWF DOWRL F WSKRIY XO \
HPSKDVL]HV VSLULWXDO GHYHORSFDHAQHN D ,GVH B BPX QW@ R UFVXVODWQ & L Q J
RI WKH ,VODPLF IDLWK DQG QXUW X®@ H LDW \K WSUOROQDIK F R VX KE FHVQ MRV D U
HQFRXUDJHG WR HQJDJH LQ VSLULWSXDOSSRDREWQG HO/R YGHH NVRHWD RV K H
4XAQ DQG 6XQQDK DQG LQFRUSRUDWH KULG B PLEFWYRD &XHVY UD GO LIODW
OLYHV

7KH FRXUVHV ZLWKLQ WKH SURJUD R DWRI IFPKILHHI X ©® OM ZRU ® UW PID U \
REMHFWLYHY 7KH DFDGHPLF REMHFWALXYGHDMWW 2RV ISWDRVREA G
XQGHUVWDQGLQJ RI HDFK VXEMHFWL\R QK DR GH SV IFQOL SRXYG D W
7KURXJK LQ GHSWK VWXG\ DQG FULQW.\W DO LIDQ D CFR'R Y U W KWHXQGWH. Y H
NQRZOHGJH EDVH WKDW HQDEOHVY W KPHSPO W[R W IDH/\L JRDIW, IV OAMDKPH. FF R
VFKRODUVKLS

,Q SDUDOOHO WKH VSLULWXDO RWEXNGHKF@WYH QSKLUM. XUKH\O MWK\H D\Q G
FKDUDFWHU GHYHORSPHQW ,W LQF QUHGEPHW JHD @ P LR IS § O OHDKV
HWKLFDO WHDFKLQJY DQG PRUDO JXIQFERXUD JRAKHV W XRBHQDWY W R
UHIOHFW XSRQ WKH WHDFKLQJV RI SWOOIFPN DRIEODS S U W WIKHLPQ J W R
EHFRPH H[HPSODU\ 0OXVOLPV ZKR HPERG)\WOKHF S QL Y KHIWQHV
WKRXJKWYV DFWLRQV DQG LQWHUDFWLRQYV

&RPSOHWLQJ WKH 2QH <HDU ,VODPLFV6WKIELURX BGURWUR® VRIW
IXUWKHU VWXG LAWY PLIQ\WKHSERJUDP ZKLFK VSDQV RYHU ILYH DGGC
\HDUV *UDGXDWHYV RI WKH SURJUDP FO2ZWOWBU® D QCH HHOHR WN V H
FRPSDUDEOH WR D ODVWHU V GHJUHHKLHQ PWCHD P T K L6SABYGSL B ¥ W K
WKH QHFHVVDU\ VNLOOV DQG XQGHUN®DIMEGAHGE WHRVHQUBXH LQ
VFKRODUO\ SXUVXLWYV WHDFKLQJ DQW\WXLGLQJ WKH FRPPX
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7DIVLU 6WXGL

)XUWKHU H[SORUDWLRQ RI WKH LQWH ASBLHWBMWLR Q

,VODPLF /DZ

&ERQWLQXLQJ WKH VWXG\ RI ,VODPLF OHJDO SULQFL

,VODPLF -XULV

'"HOYLQJ GHHSHU LQWR WKH XQGHUVWDQGLQJ RI ,V

$UDELF (ORTX

$GYDQFLQJ SURILFLHQF\ LQ WKH HORTXHQW XVH RI

+DGLWK 6WXG

,Q GHSWK VWXG\ RI VHOHFWHG FROOHFWLRQV RI +0

+DGLWK 6WXG

&RQWLQXHG H[SORUDWLRQ RI +DGLWK OLWHUDW XU

6FLHQFHV RI +

([DPLQLQJ WKH SULQFLSOHY DQG PHWKRGRORJLHYV

,VODPLF /RJLF
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ONHOY0 904 OgXtv
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TMAOXCHN 904d AHOXN HYM 1d \O9XMA HATAOHMHNSdY?®

Zd/ H40AMTNHMO"

T HIM OIMMTZ A41SHM 4T1ITdHSA 14 \OXMA O9H40AADS

AHTOXM9 XM194d+

AMT HANXMANHMTO XM19d+ 1d ATA\OAOA 9HXOTMOYU®

AHTOXM9 XM19d+

AN OdACHO 47ddOA‘ 1d COT90AMANHOOX HIM COTOHSHH.

XNSATNX- 47dAOA"

90d AHOS1401NS OArHO 41ddOA"

1d \OXMA NHIAMNX(

Zd/ 47ddOA°

AOYTM4HOOYd OSHMAHOHA 14 O4TIMANYOS]IH ¥YMSHD O

AHTOXM9 XM194d+

OdITMSTINdAH.

MdHNI X9

- _>_._.V‘_F

2) 7A4(0,<<$+ 352*58$0 )2&86(6 21 $'9%$1&(' 678',(6 ,1

<($5

,6/$0

7+,6

1+(5,7$1&( /$:

,6/$0,8& -85,6358"'(1&(

,6/%$0,& /$:

+$,7+

S, 7+ 02'(51 6&,(1&(

$1' 7+(M86 5(/$7,216+,3

7+(2/2*<

"(9(/23 $ &2035(+(16,9( 81'(567$1",1*

<($5 (1$%/(6 678'(176 72
2) 7+(6( 68%-(&76

12:/('*( &5,7,&$/

)857+(5 (1+$1&,1* 7+(,5

$1' $1$/<7,8&$/ 6.,//6 ,1 7+(6( $5($6 2) 678'<

,1*

7+,1.



8 $

6 XEMHFEW

'"HVFULSWLRQ

+DGLWK 6WX

$GYDQFHG DQDO\VLY DQG VWXG\ RI VHOHFWHG FROOHFWLRQ

+DGLWK 6WX

JXUWKHU H[SORUDWLRQ RI +DGLWK OLWHUDWXUH IRFXVLQJ H

+DGLWK 6WX

&RPSUHKHQVLYH VWXG\ RI DGYDQFHG WRSLFV LQ WKH ILHOG

,VODPLF
-XULVSUXGH

,Q GHSWK H[DPLQDWLRQ RI FRPSOH[ OHJDO LVVXHV DQG SUL(

7DIVLU 6WXG

$GYDQFHG DQDO\VLV DQG LQAGHE SWHWDWLRQ RI WKH 4XU

BULQFLSOHYV

6WXG\ RI WKH SULQFLSOHY DQG PHWKRGRORJ\ RI LVNXLQJ OH

3ULQFLSOHYV

&RQWLQXHG H[SORUDWLRQ RI WKH SULQFLSOHV QG PRIQWRB
LVVXHV

)DWZD 7UDL(

SBUDFWLFDO WUDLQLQJ LQ DSSO\LQJ WKH SULQFLSOHWYLRIQEWG
VEKRODUV

)DWZD 5HVHI

,QGHSHQGHQW UHVHDUFK DQG DQDO\VLV RI VSHFLIRS UHKH®V
IDWZDV

'LVVHUWDWL

8QGHUWDNLQJ D UHVHDUFK SURMHFW RU WKHVLV LQ D KFRK®RINUG|
FRPSHWHQFH DQG H[SHUWLVH
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7KHOLPL\\WDK SURJUDP RIIHUHG E\ +,5$ LV D FRPSUHKHQVLYH D
ZRUOG RI WUDGLWLRQDO ,VODPLF VFKRODUVKLS 7KLV SURJUD
NQRZOHGJH SDVVHG GRZQ WKURXJK JHQHUDWLRQV fEHJLQQLOQ.
DQG KLV HVWHHPHG FRPSDQLRQV ,W LV GHVLJQHG WR JLYH VW
,VODPLF VFLHQFHV ODQJXDJH DQG VSLULWXDO GHYHORSPHQW

2QH RI WKH FRUH DACSHPREWD KRSWKHIDP LV WKH HPSKDVLV RQ WK
6WXGHQWY GHOYH LOQWR WKH LQWULFDFLHV RI $UDELF JUDPPDL
WKHP WR FRPSUHKHQG DQG LQWHUSUHW WKH 4XU DQ DQG FOL
IRUP 7KLV OLQJXLVWLF SURILFLHQF\ DOORZV WKHP WR DFFHV\
S$UDELF WKURXJKRXW KLVWRU\

7KH SURJUDP DOVR HQFRPSDVVHV WKH VWXG\ RI YDULRXV GLVF
,VODPLF WKHROXRJI\7TDHVLU 4XU DQLF H[HJHVLV +DGLWK 3URS
KLVWRU\ DQG VSLULWXDOLW\ 7KURXJK WKHVH FRXUVHV VWX
,VODP LWV SULQFLSOHYVY OHJDO IUDPHZRUN VSLULWXDO WHDF!

7KHAOLPL\\WDK SURJUDP LV GHOLYHUHG E\ FHUWLILHG VFKROD!
H[SHUWLVH LQ WKHLU UHVSHFWLYH ILHOGY 6WXGHQWY EHQHI
FODVVURRP GLVFXVVLRQV DQG UHFHLYLQJ SHUVRQDOL]JHG JXL
DQG FULWLFDO WKLQNLQJ VNLOOV

8SRQ JUDGXDWLRQLPURWKVKSHURIUDP VWXGHQWY DUH HTXLSSH
TXDOLILFDWLRQV DQG VNLOOV WR VHUYH DV ,PDPV WHDFKH
UHVHDUFKHUV DQG ZULWHUV 7KH\ SRVVHVV D GHHS FRQQHFV
$UDELF DQG D FRPSUHKHQVLYH XQGHUVWDQGLQJ RI WKH ,VOL
SXUVXH VSHFLDOL]HG VWXGLHV LQ DGYDQFHG ,VODPLF GLVFL:
+DGLWK VFLHQFHV DQG 7DIVLU RU SXUVXH IXUWKHU DFDGHPLF

2YHUDO@OLWKHDX SURJUDP RIIHUHG E\ +,58 SURYLGHV D ULJ
HGXFDWLRQ LQ ,VODPLF VFKRODUVKLS FRPELQLQJ DFDGHPLF
DLPV WR SURGXFH NQRZOHGJHDEOH DQG FRQVFLHQWLRXV LQGL
WR WKHLU FRPPXQLWLHVY DQG DFWLYHO\ SUHVHUYH DQG SURS
FRQWHPSRUDU\ FRQWHI[W
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+HUH LV D FRPSUHKHQVLYH OLVW RI IXQGDPHQWDO ,VRIDNQ R ZOHEGHF WV WKDW
$TALG %HOLHIV 7KLV VXEMHFW H[SORUHV WKH FRUH HEGIOHLIHIQ WEE SULQFL
RQHQHVV RI $00DK SURSKHWKRRG GLYLQH GHVWLQ\ DQG WKH 'D\ Rl -XGJ
JLTK -XULVSUXGHQFH )LTK HQFRPSDVVHV WKH XQGHOQBWX@ERQY DQG DSS
YDULRXV DVSHFWV RI OLIH LQFOXGLQJ ZRUVKLS WUDQVDFWLRQV IDPLO\ |
BHHUDK %LRJUDSK\ Rl WKH 3URSKHW 7KH VWXG\ RI 6 FHKURQBVGRIOYHV LQWF
BURSKHW OXKDRRBIGGLQJ OLJKW RQ KLV H[HPSODU\ TXDOLWLHV DQG WKH K
,VODPLF +LVWRU\ 7KLV VXEMHFW FRYHUV WKH ULFK KLVWRU\ RI WKH ,VODF
WKH SUHVHQW GD\ KLJKOLJKWLQJ VLIJQLILFDQW HYEHQUMXV OS AV \LRQ DU MRHW
ILHOGYV
7DNGZ $UW RQ &XFLWDWGR®FXAMCHWZRQ WKH FRUUHFW SURQXQFLDWLRQ LQWHE
WKH AXUHQVXULQJ WKH SUHVHUYDWLRQ RI LWV HORTXHQFH DQG VSLULWXD
+DGLWK 3URSKHWLF 7UDGLWLRQV +DGLWK VWXGLMYGLDQ$RBOYFDWKR® RW K
WKH VD\LQJV DFWLRQV DQG DSSURYDBVYYRIQIURS OHW DXKIRFPR® VRXUFH F
LQ XQGHUVWDQGLQJ ,VODP
7DIVLUAQAXU([HIJHVLY 7DIVLU GHOYHV LQWR WKH LQWHLFSUHWDIWLRQ DQG H
H[SORULQJ WKHLU OLQJXLVWLF KLVWRULFDO DQGVWKHRDBVLERWWRQWHI[V
$UDELF /DQJXDJH 7KH VWXG\ Rl WKH $UDELF OD QJXDNHONXWRV X\Q/EGHN QWD
WKH AXU+DGLWK DQG ,VODPLF OLWHUDWXUH LQ WKHLU RULJLQDO $UDELF I
,VODPLF VRXUFHYV
,VODPLF (WKLFV DQG ORUDOLW\ 7KLV VXEMHFW HPSKDVLKHL¥DMOKH GHYHORS
FRQGXFW LQ DFFRUGDQFH ZLWK ,VODPLF WHDFKLQJV FRY®GLQJ WRSLFV V.
FRPSDVVLRQ
&RPSDUDWLYH 5HOLJLRQ &RPSDUDWLYH 5HOLJLR QWK HU FOIMRRP$ DO DI RYOH
IRVWHULQJ LQWHUIDLWK GLDORJXH DQG SURPRWLQ B BUBSWWW UYXYGHUVWD

7KHVH VXEMHFWV FROOHFWLYHO\ SURYLGH D FRPSUHKB QURZWKQGHUVWDQGL

LQWHOOHFWXDO GHYHORSPHQW DQG D ZHOO URXQMHIIGFRSGUHFLDWLRQ RI Wt
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,QWURGXFWLRQ WR 7UDGLWLRQDO $UDELF /WQUXPHHVHV DVERES Q WR/HIQY MYKH |
$UDELF JUDPPDU 1DKZ $UDELF PRUSKRORJ\ BWXUHD®G W KHUR QGHR | LVPK$HU P
VWXGHQWY ZLOO GHYHORS WKH QHFHVVDW\DWONL Q/@\D QWRO DW FHR 2 B BV EIDRIPF Wk
DQG +DGLWK

7KH FRXUVH EHJLQV E\ LQWURGXFLQJ VWX G HBKV VR MKV 8 U DEQ FX QGHRIA/DUD QLABIKC
VWUXFWXUH DQG V\QWD[ RI VHQWHQFHV 6WXG HQWHNQ WLHIXF HO R QY WURKHF W K|
LQFOXGLQJ YHUE FRQMXJDWLRQ QRXQ GHFOHQ@VQRQS DFW VHQ W B Q BM] LIRU F
GHFRQVWUXFWLQJ VHQWHQFHY WR XQGHUVWDQG EWMEW A D VEHX DUBPPDWLFDC
1H[W VWXGHQWYVY ZLOO GHOYH LQWR $UDEIHFIRRB 8 KIRO®R B\D WHWH U QAK RF K6 BHIDEQ F
7KH\ ZLOO VWXG\ WKH YDULRXV SDWWHUQVGRIUYMD® LRQPV 7 QRRXQJ KR FD g
SUDFWLFH VWXGHQWY ZLOO OHDUQ WR UHFRYWDK GG IWKHLHQWHRRWUGJIVR ZE
VHQWHQFHYV

,Q DGGLWLRQ WR JUDPPDU DQG PRUSKRORJ\ VEKA BRWHWID WREB X G WX GHA W
HQJDJH ZLWK VHOHFWHG WH[WV IURP FODVWUWFD O QG SRRV IO L WHRUB YKDOF HY
FRPSUHKHQVLRQ DQG DSSUHFLDWLRQ RI WIGHDSIDEVE\ODQEXBLINFXKVURKQK JV
ZLOO H[SDQG WKHLU YRFDEXODU\ LPSURYH WKHLU OHWEUQUVNWOONV DQG JD
7KURXJKRXW WKH FRXUVH VWXGHQWYV ¥QG O EGL WK RMH® WFRD@RRZLQJ WKHP
NQRZOHGJH RI $UDELF JUDPPDU DQG PR UBKR®RPIUWRHW G DEOLIFWWH BRWHGNF H
WKHVH VDFUHG VRXUFHV 7KH\ ZLOO GHMWORS W RH D/NLADIOAVUYRAR) YWY DIDGV H D
+DGLWK WUDGLWLRQV GHHSHQLQJ WKHLU FRQQHFWLRQ ZLWK WKH GLYLQH P
‘:LWK WKH JXLGDQFH RI H[SHULHQFHG LQVW WPOPFWRUYW H[\WXEHOHWY GLYPXMQUE
SUDFWLFDO DSSOLFDWLRQV RI WKHLU ODQUXHB JH{ WGEDPN DTKG \DBLYQ 6 HU WRHH Q
WKHLU FRPSUHKHQVLRQ DQG WUDQVODWLRQ DELOLWLHV IXUWKHU

%\ FRPSOHWLQJ WKH FRXUVH VWXGHQWWERQOL®KDWKHDFU R GU ME& RQ VR C8LLED ER.
LQFOXGLQJ DQ XQGHUVWDQGLQJ Rl JUDPPDELFPRUWKRORMNXU B QBGKH [ HALFLY HK\D Y
WR UHFRJQL]H EDVLF VHQWHQFHV DQ GOWRP® O BW\W KZ RHUGDVE DULRR) W/KKHH R} XAUR D
DSSUHFLDWH WKH ZHDOWK Rl NQRZOHGJH FRQWDLQHG ZLWKLQ WKHVH VDFUH





































































