* RG JLYHV HDFK RQHRI XV VX! | LFLHQWI UDFH HYHU VR NQRZ
+ LVKRQO Z L@ DQG GR LW X@
6W, JQDMXVRI / R\ R

ORV®H Y H U HIMEKSHIW XBURR/ B- 6 X S H ULHRQUH IRDW KGR F L RWHV XAYR QTEOH

&K D Q F HEHO/RM- D P H$/U M HEOWeH W KHR QR DK BB FLSL'H@GWD VKLD URR U

)U 'U :DYLHH\DD8 5HJLVWRIAEHRBVYWKHRYHUQ®W®D IR QWURDOH L
([DPLQDWIHDO@E LVWLQJINNKWEXPMREHBVILFNUSSRUVWMPIHPEHUV

RIGW:DYLHYJNVNYHUROMBWEP QVVRFLDWIER @G HDIW D G X DVWALXQGH QW V
H[WHIZ® URHO F RPRR XD MOV KAWERQYRFBWURPRBWD Y L HUMWY HUV LW
.RONDWD

‘H DUSUR IR X RBE@R XEN\MKIHU HV HRQEHY) U $ UW B BRR - D\R XUH Y HYKILCH |
*X H VAL U HVHIFERQ JVD GHH V XCLUR Y L Q WILDEDH W KRR P H Q WRPEWD VLR Q
ML\Z LWL PH QS G H D WWKKUBHAD O ZRIO FR P H6 K D VKK.D U RRIR DK R PZ HD U H
GHOLJKWHG WR FRQIHU WKH +RQRULV &DXVD WKLV \HDU

$ KHDUWRQQW D W X0 WHHRGR VW J U IDGXDQNGHH U J U IV GVXXOBWIDVR DLIW K
sv3K 'VFKR ZIKUAL Q6@ F H K K5LHU UWR GO\ G H H SEHWVRQ\DQ GL Q F HEUHMAW
ZLVKHV DFFRPSDQ\ \RX DV \RX HPEDUN RQ \RXU IXWXUH HQGHL

6LIWK &RQYRFDWLRQ RI 6W ;DYLHUYfV 8QLYHUVLW\ .R¢



6 WK &RQYRFDMRQ sqgsVv

7TKHVW&R QYRFBFWURPR®\S 9 DREG D W X U)GIE\U X PWiqs v D W KWLV ZD QJOD
&R QY H QUHLRPKHH R Q T BB 1D Q F HEHOYRWU-D P HS/U M AIQWE - S U H V LRGYHAUK H
HYHQW LQUKHHUHPRQW VEX QWRRQ G H U J U BRI H DISQX@EKW IS URJUDP \
Z H UHZ D U GAHKGGLHU U VUK DP R QUK HPHFH LY U B Y W LJRGRGL\O YDHUE UR Q 1 H

PHGDOV
7TKHRFWRULWHUDW XIWAWR Q R &IDWX VDD V

EHVWRZXIBBQU * 9LVZDQDWRRQGBQG
& K D Q F HRO @-RQUO RQMHV LRI XMFHK Q ROR I\ L Q
UHFRJQRWLRQJIQLIERIMW L EXR/GRBINVW LR
H[FHSW LORHIDAH UMK G § F 5V B G\LIF U Y LDFQHG
HIWHQVLYH KXPDQLWDULDQ HIIRUWYV

7TKHFHUHPRZDPWIUDFHG +RQTEXW W L FH

OXNKHUML &KLHI -XVWLFH RI WKH +LJK

ZKRVHU Y& KLHEXHWOQ & 1| L F LUDFD@H PAKHIGGY R O XR KWV KAWD YL HBUM YHU VL
.RONDRODU RO @QWHUGLVBEHB\CHREPEK LWLRQ DODLV ZD Q DWIKD@QFK K B
8QLYHUVLW\ 0ODJD]JLQH ;DYHULDQXP sqgsu

1 LOW ) RXQGDWRQ' D\ sqsvVv

6 WD Y L HLVY H U RIOMNDBY®. FHOHEUDWWHEX QGDWARQHEUXPE§s\DW
WKXQLYHUDIPBXOKUBLQRXSPDU, $6 BULQFBESEBPOHWHDSDUWPRHQWKHU
(GXFDWLRQ *RYHUQPHQW RI :HVW %HQJDO ZDV WKH &KLHI *XH)

L QKLY QDXJXSH®! FKW KHHUD 5D M H F D QVKHKG L Y H U YR XWQ B\D WIWR@B\L Q J
FHUHPRQ@YrtDQ&LJKOL IKKHOEDYHUXOSRUW 0D PDWHD Q H UMWKEA L H |

OLQLVRVHWY 9 HQ J)DAVKHOED MQ Y H IWOKNHE U D /G RN KHQ L Y H WWKINVY L R Q
sqvg DORQJ ZLWK 0U %LQRG .XPDU LQ WKH SUHVHQFH RI GLJQL

) DWHU) HI 5DMZ I 6KULYORG. XP DUDQG RWHIVDVW W) RXQGDARQ' D\ FHBELDARQ
1%$ $FFUHGIWIGO %$ SURJWDP P H

TKH%$3URJUDHMRRH UEH\GD Y L BoXX VL QH\K\R R O
;%6 KDVFKLHIYANSBFFUHGLURDSHRIRWK UHH
\HDUV FRPPHQFLQJ ZLWK WKH DFDGHPLF \HDU sqgsv sw

$,8 JUDQWP HP EHUOKLS WR6; 8.

TKHBVVRFLIRWDREQBQLYHUVEVBIKDNUDQWHG
PHPEHUWKB®;DYLH8QYLYHUWOWDMDHFWLYH
IURP $SULO r sgsv DQG DVVLIJQHG LW WR WKH (DVW =RQH




6WHQIVK RI ) DFXQV 2 IILFHW RWHUGVDII DQG 1 HZ $ SSRLOWHV

7KH ;DYHULDQ IDPLO\ ZHOFRPHG LWV QHZ PHPEHUV DQG DOVR
KRUL]JRQV 6;8. DV RQ -DQXDU\ rv sgsw VWDQGV WRJIJHWKHU ZL)\
TRWDO DGPLQLVWUDWLY$t DQG RWKHU RIILFHUV

7TRWDO IDFXOW\ PHPEHUYy

7TRWDO VXSSRUW VWDII PZHPEHUV

$GP IWIRQ6VWKVLQ sqsVv sw

6W ;DYLHU V S8QRIONHMMWDWXHOFRPHG r ttz QHZ VWXGHQWYV IRU W
$V Rl '"HFHPEHU tr sgsv WKH WRWDO VWXGHQW HQUROPHQW D\

0 HP RUDQGXP VRI 8 QGHUMDQGLQJ 0 RS

7RIXUWKWW R EJHD BXV DY L HBQY Y H UNRIOMW\D& ®. IRUP D OSPHIGV QHUY K L
sqsv E\ VLIJQLQJ OHPRUDQGXPV RI 8QGHUVWDQGLQJ OR8V ZLW
e« /LQFROQ 8QLYHUVLW\ &ROOHJH ODOD\VLD RQ -DQXDU\ ss sq
e .DOLQJD ,QVWLWXWH Rl ,QGXVWULDO 7THFKQRORJ\ RQ -DQXD!
« $QWDUD 6RFLHW\ Rl OHQWDO +HDOWK 6FLHQFHV RQ -XO\ st
e« ODKLGRO 8QLYHUVLW\ 7KDLODQG RQ $XJXVW ry sqgsv
e :HVWHQBPWDAMRK QRIBELHQFHFKQR ORSID UW RHBEWHQFHFKQRORJ\
%LRWHFKQRORJ\ '67%7 *RYHUQPHQW RI :HVW %HQJDO RQ 1

$ Z DUGVDQG $ FKLHYHP HOW

‘H SURXGBENQRZOMCGHIH QL I IDAHKQWY H RHRX\VWH G L F DDIFEK@WP EHD @ G
WDOHQWHG VWXGHQWY WKURXJKRXW sqgsv

SHYU -RK{HOEDM- 9LFH &K D QFFI6::® ORKF H MYKHE W H HPH BSZD UGB KL V
OLIHWWLFKH HY H RIBZPMAR Edd 5 s vD W KHR X VRHI/ R U G3D O DREIHH V W P L QIVQ@V H L
/JRQGREDLW.HGJIGRPVSDWRW KHKR X JKWD GHUEXPBLRRVWH & KHDRED O
&ROODERBDWRBGHWY $PLWKRVMRXQGHU 'LRHE@RWXQ GU 0DQLN
'"H\ RI/RQGRSQUHVH@MBEZD WERDW KD 5D M QW KSUHV HRIEWHUQDW L
GLJQLWDULHV LQFOXGLQJ %ULWLVK SDUOLDPHQWDULDQYV

) DWHJ) HI 5 DVDGGUHWQ) WHDXGIHOFHDWH+ RAVHR / RUGY 3DDFHR © HAR LOWMWULQ/ ROGRQ 8.



6W; DyIHJV8 QYHMW . RODDW 6; 8. EDJJHGWH30 RWMB VDIHLQ ( DWQADsqsu sv' Z DG
IURP WH. QP EXV2 QH3YW/ W& 1 HZ ' HEBLRQ$XIXW¥wW sqsv

"' U 6RYIN 0 XNKHMH $ WMEQW3IRIHAWRU ) DRXAGV R &RP P HIFH DQG 0 DQDIHP HQW 6; 8.
UHAHYHG WH YW, QMEVASQDY , QMJIKWS Z DG DAMWH , QMLQDWRQDO&RQ HHOAH RQ (| WLRV
( TXIWDQG( P SRZHP HQW, &( ( ( RQSEXIXWE sgsv

" U 6RYIN 0 XNKHMH DOR UHFHYHG V2 R ERVASDSHU SIHWHWARQ 7 DGV IRUKLY VE R GUITHHQW
UK SDEHY IHWVSHRAHD TLIRP WH , QGR %KXWIQ 6RADO 6HHAH &RQHHH KHG RQ
6HSWP EHUt w sqsv DQGIURP WH1 HZ &RMIH &KHXQOL

"U* 6WSKHD $WMEQW L[ELDUDQ UHHYHG WH <RXQJ / IELDUDQ $Z DG IWIRP WH $SFDGHP IF
[ IE\DY $WRADARQ 70P LOL DGXRQ1 RYHP EHJy sqsv

"UBRPD6XU " WHAWRU / &( 5, HHHYHGWH &0 $ 0 DQRIHP HOWS FDGHP LF ( [ FHIHORH $Z DGV
sgsV ILRP WH&DBXWR0 DRIHP HWS WRADARQ &0 $ RQ1 RYHP EHJUsq sqsv

7KUH WMGHOW R ; DVIHJ 9%MOQHW 6FKRRO ; %6 UHAHYHG WH SUHILRXY YDURGED $ AKLHYHY
$ZDGIIRP WHYDONR YOURGDRQ) HEXDY r sgsv IRUEHQI WHWRS WUHH UDON KRGHY/LQ WH
[ LOAMMUHHVHP ALY

0 G 6IXIG50D+XWIOQR 0 %% sqgsu sw WSSHEWH&ORYO0 DM] ' D' RP LQRQ HYHONQ
&RBRHJY Dsqgsv DNVQVSIUD. QRZ BIGIH&DP SXV 6LMIXUWRQO0 DURK sr sqsv

0 USRKIMBLQIK DQGO G 6IKIG50D+ XWOQR 0 %% ) LODQAH sqsu sw ILQMWKHSG DV VHRQG
5XQAHJ8BS 1Q WH 1,60 6(% 1DARQDO) LQDOADO/ WA 4XJ 1)/4 sgsv ( DWMQ
5HIIRQ

0 U 6ZDIDA0 DKHKZDY &$ . DAMN * KRK DG ' U DKL * XKD R ; DVIHJ 9oXMOQHW 6 FKRRO
ERJIHG WH ERVANURVHDURK SDSHUDZ DUG 1Q DQ LOWLQDAWRQDOFRQ HHOAH RUDQVHG B\ WH 6FKRRO
R 0 DQDIHP HWSHHYAV |, ( 67 6KIESXURQ$ XIXWr ss sqsv

SQAODQA DY R 0 6F 6MAMMEY sgsstsu VHRXUHG D IXA@ IXQEHG 3K'  RSSRUMQW DA2 @
" RP IQRQ8 QlYHMW 86%

$IVDQD=HED<DWP IQR 0 6F &RP SXWU6HHXH sqgst sv FBDUHG8* & 1 ( 7 LQ- XO sqsv

. KDY - KXQUXQZDDR 0 6F &RP SXWU6HH)H sqgss+su  UWHHYHG WH %dAW\B DEHULYZ DG DWV
WH, QM QDARQDORRQAHHIHRQ,6' ,$ sqsv KHBLQ' XEDL

) DWHU) HI} 5 DVKRTIQJ WHDZ DUG JLYHQWR6; 8.



$ FDGHP LF DFKLIHYHP HQW RI WW(H I DFXQV P HP EHWV

,QsqsVWKROORILEXIPMWRBE UM UHZD U GHKGHI WIRHRFWRBKLORV RB&K'\
7KHLU UHVSHFWLYH GHWDLOV DUH OLVWHG EHORZ

' HSDUR e DLGG
601R 1DPH " FMIQDRRQ LQF(XGKSJQN SK U b
} CEXOV 6FKRRD 8 QLYHMW 0 ROK ' DM
, QUAMARQ
, $ \WMEQW ) DFXOV R
U 6RYIN - DADYSXU
r 3WIRHBAMRU &RP P HRHDQG -XQHrr sgsv
0 XNKHMH 1Q( FRORP LV 0 DODIHP HOW 8 QLYHMW
$\WMWEQW ) DEXGOV R 6W; DYIHYV
S U, QAUD' HE SWIRHWRULQ &RP P HFHDQG 8 QLYHMW SXIXWV sqgsv
0 DOIHP HQW 0 DQOIHP HQW . RODD®
SO ' HSDUR HOWR
( RQRP IRV 8 QYHMW R
t " UeUMB* KRK SWIRHRU ) DFXGOVR & $XIXWSV sqsv
1=V &DBXWD
lQ( R $UNVDQG6RADO
eWwaHv
J " UBQKD 3$LR\AL ;LQ &;D%:X&Hm - DADYSXU 1 RYHP EHJu
0 DQUHJ 8 QLYHMW sqsv
SRODAFDBAHAH| 0 DQDIHP HOW
$ \WMEQW ) DEXGOV R 6W; DYIHYV LA Brss
v ' U 6D DQL6DKD 3WRHARU &RP P HFHDG 8 QLYHMW <oy
1QO DQRIHP HOM 0 DQDIHP HOW . RODD E

5 HVHDURK 3 URNHFW

'U &KD\D QOUNDRDHSDUW RHPRWQRPEFS. UHFHDYHGE H 3 URKRGHWR P
&RPPXQWWEODVVURZERWKHQIBIHPH@®MWO HO*SJRXBKD SEK/LOGUH G
(GXFDWRRQEFAPH. GH QAR HV W HQJIJDUR W KK 66 R®BHSWHREHE Vv
7KH DPRXQW VDQFWLRQHG IRU WKH SURMHFW LV 5V rv ODNK

'U 3R X O RAD W WRIUHVEHDH W RHEWQ R P BE®. UH F H LDYUHHG/ H BWRKVRHEF W
39 ULGWIOHILWIDYLGRPHQ G7(0LQHV®HQJPWO/ DPQGHIKDODUBP
WKH ,&665 RQ 6HSWHPEHU v sqsv 7KH DPRXQW VDQFWLRQHC

'US5DQMHNWIPHWRMBMLHZ 6 F KRR JBSURMHFMRQWH[JD¥PRL@DWLR
RIWKHPSOHPHQWIWKRBDE&62 $FVWqrs &RQFHUSGRD HVFHQWLLI® H

OHJKDODKDJMLO ®WVHJIB@ DO\ VURWKIDWLRRPS®MLYHUNOWHVHDUF
(QGHDYRXU *UDQW RQ 'HFHPEHU rw sqsv 7KH DPRXQW VDQF)

'U $QXUXSXIGRI'HSDUWPRHOWFKRO®R S\ UHFH LY $IGR MRIGWQ W H U
JHQHUDWHRBDWOQRRVADW\HOO %RIKQEHBOL[HG OHVBNREGOH VW
% HQ 1I®RQWRIPXW OLJUDWRRE K66 RQHFHPE$HUsqsv7IKHDPRXQW
JUDQWHG IRU WKH SURMHFW LV 5V rv ODNKV rq WKRXVDQG



5 HVHDUFK DQG 3 XEQFDMRQV

)DEXPWPEHNQOGWXGRE@YYV DUHRP P LWWB-HS/ HDWQWRKX E O L F DWKILRRQXNM K R
WKH \HDU $ VXPPDU\ RI WKHLU UHVHDUFK ZRUNV LQ sgsv LV SL

601R &DMIRY 1XP EHJ

r YRR\WVS XWRUHG ( GWG rt

YRRN &KDSWLY
, QFOXGLQJ &RQIHHOAH3 LRAHHEQIV

$ UAFBVLQ 6 FRSXV, QGH HG- RXLQDY
t 8* & &DUH/ IMMG - RXUQDY rqw
3HHJ5 HMHZ HG - RXUQDY

7RWEO ryq
/ LEUDU
/LEUDU\ UHVRXUFHYVY DV RI '"HFHPEHU tr sqsv
3UQW '
601R , WP V YRRV - RXUODY 0 O LlOHV| 1 HZVSDBHY ( - RXUDY|  ( YRR\ DIREDH
* HHDO
/ [EWDY
r I HEQ ruwgs
SHXAEQ]
%4
S [ IEWDY y v SS Sz rw rt xwu tty vwy ry
; 3K"
/ B Xuv vy
0 %%
u / B vV W sy
7RO Sz uuz rqy Sz rw rt xwu tty vwy ry

%HVLEKWKIROORYLOQLILOFQWVZHRIMFFRP SOLYKKGGE E UDRGsv. H\

KLJKOLJKWV LQFOXGH

e $VHSDWVBWWILRVKXuvVZKHRORIEKLOR VRBEO H W ERIRI UMl q q q
ERRNV s vur ERRNV KDYH DOUHDG\ EHHQ DGGHG WHFKQLFDO

e $ QHZ 5)," VHFXULW\ JDWH KDV EHHQ LQVWDOOHG LQ WKH OH

e 6:8. KDVLJQMHFGHQG P MV RW¥H PRUDQREBPGHUVWD@RBLRBKRGKIDQJ
ZLWK)/,%1(7sZWKHRRXVUFKR BDYHHXFFHVXBOGRIDBBGKRGKIRQJID
WKH ,QGLDQ (OHFWURQLF 7KHVLV DQG 'LVVHUWDWLRQ V\VWF



L QVWLWXWEEBD@KHLEL VW H U H & WK AH G&IRKQ ALEU D86\, 6SPHULFD Q
/LE UDD® & KH Q L VRM(UB X FIDR\ D W L RQIL.GY DU [RU\Q GD, QW KH/, UHDGH U\
FOXE QHDUO\ s qwx PHPEHUV UHJLVWHUHG DQG DFFHVVHG HO}
$O\OXE V F UG EW O BDH/QIVZ HIBI LW T X HDVAWL. Q GOIDA L Y$H E D VOHGEX®MW DED V H
3URTXHMWK R GRILQ 2 Q R MEGH R RE:HR O W HUXZ H6 7D 0% X VL ROV HF W L |
DQG *DOH GDWDEDVHV LQFOXGHG

20 XQGWVHEHQW\SWEO HFHZW URQRK LYESUHY LR B\ H V VB DRSQZUU H
XSORDGHG WR WKH 6:8. LQVWLWXWLRQDO UHSRVLWRU\

7K16:8. ,QVWLWYWERQRDUBSX®\qrX\WRXQ#lgsZD¥RPSLDBGHOHDVHG
DERRNL.QFOXGERR NV q% R RN D S Wrid WIVU W LR®*\& $5( 6 FRSXV RO G
$%'& MRXUQDO®DUWLEQHWHU UHYMRZXM@D OSD W HSX\E O L F D B/Q BGV
SXEOLFDWLRQV LQ QHZVSDSHUV DQG PDJD]LQHYV
SVHRRWILBAOWY SzYLVLWRUSWAN XG4 QWD FXPMREH Y IV LWHEE E U D U\
7ZHOYH WKRXVDQG WZHQW\ VL[ ERRNV ZHUH LVVXHG

6:8. 137(//RFEXDSWWHFRJQL]HDOD@®WWGRIFXDSBE\HB7(/EDVRG
W KWW X G HSHW VR U P DQ@\FKHD Q+ $SYsv6 HPHVIVBIEX Q 'HEqsV6eHP HV WH U
‘DYHULDQV UHFHLYHG WKH ,,7 FHUWLILFDWLRQ LQ ERWK VHPH\

+ RWWHY

7K F D G HPHFVLRQ + S&W D Y L HBUTLVY H U RIOW\D?\ I\ H DRID U NE\G LEUD Q F\
GLVFLSIDQ®GHHHQRIFRPPXQIEZWHMLJKORMNM DIDWKRHXFK DQWLFLS
&KU\VDOWYARY V$IDQ XDO&HOHE URMWRES Q FHE U X Dds\vi QRWRBHBED V

W K B Q8 W VDRH WHWHN X G A R /Y HDFRVGHR @ D MOHFOMK RNE/R R ND\VQ B W KHAMWV H Q W L I
IRUNVKKQGHUS U L YIKHHAKREO H K H DQ WRHGSY HALH & O/ L J\W WHHGE X Y IO XRHIV
JHQHURVLW\ FRPSDVVLRQ DQG VHUYLFH WRZDUG VRFLHW\

$ WV KBH J L Q @RIVOKMAH P H VVWHWX F WX UHHG@GVSI\R I B QPRPX Odt W RX Or\w s @ S v
ZHOFREHROKH D Q@ HW X UQH DLIG H R MAWHH V V LIRY/L J K W W 16 BRORARW W H C
UHJXODWRRRYQQ WY SQ LGSR B Y ED | HSW\R W RFRLOD VR L G MOKIHRPQN L P H
PDQDJHPHIBMUVRKQDNEOLSOALJ D L | EROWY L BORE VRGID WV D GE\W KH

rwe W X G&IRORP L WANKHLIFHKQ V X WHWEP R RWY¥Q QR @D\ W RREHI\U D B QIBE WIHNG
DEULGHHWZHMHYLGBQBWKBEGPLQLVW UMY Lr R QVRH W KHUVW K KR VW H G
DGPLQLVWUIMRQR/QVDPRWNIWE D NGE; 8. KRV WH®RW H. NDAS D FAHKAR P P LW W H
IRVWHUHG D FXOWXUH ZKHUH GLVFLSOLQH DQG IUHHGRP FRHJL

6SHFEBOHEUNWERWYEHWK G B\WW K+ RQTBOHH & KD QHBEXOWRWH F\UR G
'LUHFIMRUHO QHWIO UP WEGU D W LTWAEBIBDRR QF O X CWERKSHF DGHPEHOOHQF
$ZDUGYXLFKXHPRQV WNKBHR YA BH-RPTPL W RAHBOAID G HRILAFEZWKGQ W H O OH FRAX C
%YH\RQBZDUGE®ILIHY HRPWHHVED UG\W ER O M KBl V X3.KAL O R VRIS WAU L MRUWD J
H[FHO OGIRWER A\QD FD G H AW O \LR)S H U V REXIDAJ D FOMHDWBG H UDVKE X O W X U L
DZDUHQHVYV




( [ DP LODWRQV
, DPKDSSNRHSRUKDWRWDOXXVWXGCGNRWAHV N UDOBHXDWRBE8. LG qsvV
ZKLEZOWDPDMBEHFRPSOLVR@KEOW LYWAKHR XUVH E\ ERNDN 8RARRDQGq sV
GHJUHH JUDGXDWHYV

6W ;DYLHU V 8QLYHUVLW\ .RONDWD
'"HJUHH 5HFLSLHQW /LVW xWK &RQYRFDWLH
&RXUVH 1R RI '"HJUHH 5HFLSLH
ODVWHU RI % XVLQHVV $G rqx
ODVWHU RI $UWV LQ (F] rr
ODVWHU RI $UWV LQ (( vt
ODVWHU RI $UWV LQ 0ODVV tv
ODVWHU RI $UWV LQ 3V vt
ODVWHU RI 6RFLDO :H tq
%DFKHORU RI $UWV LQ (FRQ SV
%DFKHORU RI $UWV LQ (QJ uy
%DFKHORU RI $UWV LQ 0DVV vy
+RQRXUV

%DFKHORU RI $UWV LQ 3V\F A%
J)LYH <HDU ,QWHJUDWHG % rqw
JLYH <HDU ,QWHJUDWHG % vt
ODVWHU RI &&RPPHUFI ry

%DFKHORU RI &RPPHUFH 2 SWw
%DFKHORU RI ODQDJHPHQ fss

+RQRXUV

ODVWHU RI 6FLHQFH LQ &R u
ODVWHU RI 6FLHQFH LQ %

3K ' SV

*UDQG 7TRWDO rqxx




6 FKRMUWKLSV

‘H DUHRPPLWWRDGS SBEFWG HRPLFH O OHFWBHR PRW R O X VA, BLWVZDUGHG
VFKROD DWHKHSEVZDLWR@WBEHVHUWWRE G B Q@ WIVOKMWH ROIWYgsu+srQ&qsv +
sw XS WR '"HFHPEHU tr sqsv
7TKHFRPELQIHETD QPLDPURWKW ZBF D G HIHIDADW R X QWM xtFUR UKW IW KLV
VXEVWDQWLDO VXSSRUW WKH RYHUDOO VREKRO PURKIHS GLVEXU

$FDGHPLF <HI SEDGHPLE <
&DWHJRU\ Ssqsv sw 7TRWDO

sV WLOO tr rs o
6FKRODUVKLS
1R RI VWXGH
UHFHLYHG 6F}
rwu rsw szq

JUDQWHG E
8QLYHUVL

1R RI VWXGH
UHFHLYHG 6S ts rw uy
6FKRODUVK

7TRWDO 1R RI
ZKR UHFHL rzw rus tty
6FKRODUVK

7TRWDO $PRKX({ Ur vs rv qvg Uyx qw rvgq Us tz sr sqq

YHH &RQFHVVLRQ

1R RI VWXGH

UHFHLYHG ‘ U W
&RQFHVVLRQ y
E\ WKH 8QLY
7TRWDO $PRX( Ury yv yqq Urv su vqq Utu rq tqgq
*
URV\£Q7RWDO Ur xr qq yvqg Ur gs tq wvg Us xt tr vgq

3 @FHP HOWS HSRUW

2XWWXGBQHOD ZH@UKH S X RBID QL VDIWWHR QN VIBBWREN D DN\W D bwy
VWXGNWXYWMHREQY DULRRVSRKRMWHHMAD [LPX8GMPHQWWO$ZLWK
PHGLDPQORVASw st3$ SUHFHQRWRQGXBPRMHRSS XWYH @;8. RQHFHPEHU
rw sqsv DQG s VWXGHQWYV JRW VHOHFWHG ZLWK D SDFNDJH RI



0 DNRU$ PUYLMHV DQG ( YHOW LQ S sV
&X® LODMWRQRI ) DWHU) HQ 5 DW* R@HQ - XELAHRI - HVXLW UH

) DWHU) HI} 5 DMVIHIAMWGE\ 6; 8. $$ RIFHEHDUHY

6WDYLHAUQVNYHURDWBWRPOYVVRFLDNE RBRG RUIJDGDSHYRIUD WHRHD UN
WKHKOPLQBWIKRRO GHKELCHBRRJIHVXLWRILVBYUHVLGHYW -RKHORD M
6- RQ -DQXDU\t sgsv DW WKH XQLYHUVLW\ FDPSXV

7KHH Y HIQWVD W XOUFK® WX DIGR U PI\QEFDHYQ Q J HWR/B D Q W L Q LUINHHIW B B\ RH
HVVHRIIPN FHWLWA )HOEPDMDVHOLFLEMD/WH &. $$ RIILEHDUHQDW SLBLW
JHQHUMQGRPSDVVURBOED B LV W U LEEXIWHIIOVS KDO W RV GFRQ VW U X F W
ZRUNHUV PDLQWHQDQFH VWDII DQG RWKHU ZRUNHUV RI WKH X
; $95%1* sqgsv

:$95%1*sqgsVvW KIHQ Q XIX@ WHYHDRIBV: 8 .
WKHPHGWKLRBOVVHFOLSRMHUDWRRN
SODFH RQ -DQXDU\ rx ry sqgsv

6 W X G HIQRWIF ROOBBHRRONBWDWLFLSDWHG
L QI KHHY H Q W/ 6 X Mok RAAM K4-RQ T EGOLHY L VRV[H U

JLUBIQ GPHUJH®RAW Y LFRIWH U Q PRHQIW W
%HQJDO ZDV WKH &KLHI *XHVW RQ WKH LQDXJXUDO GD\

([FLWHAROQMW UDQZIBVJQLBEWWKSUH ;DY UHDE QYL RRW EDKHD) G
7DEOH 7HQQLV %RWK WKH GD\V Rl WKH IHVW KDG D OLYHO\ DU

$QOXDO6SRUV' D\ sgsV  :DYLBOQLYH B\SIRWARY L HW66 RI6;8. RUIJDQLVH

W K$HQ Q XOSRUDBAR QD Q X BUSqsE QVKHQLYHU VL
SOD\JURKKHSURJUDFERIPPHQEN &R LV WLIQH
SQLYHUQIMQEHW \DLMRRSLIHRQNSISDUDGH
E\WK$HUP%DQ®%BLKBKJILPHDRNS K D FRIO O RZ\H G
VWXGBQWBDFXOWREHRMDFXHSDUWWPKHRIR U W
VWIPHPEHWDWQ ® OXPPHPEHUYBFXOAHPEHUV
VXSSRWWHPEHDYGWXGERWWLFLESLWMHGHQ
VSRUWYV HYHQWYV




&HHEWDWMRQRI 5 HSXEQF' D\ sqsv

7KEWWKH SXE'OLEDVHOHEUDMWMHOLYHBDPWRYD D XDBEWsqsv5HY U
-RKQHOBEPMLFH &KDQRROVWHKEDWLRQD®D W K RUWW HIDVX @ WR EH U V
VW X G RQIWFBIQ®W B HP E HUM PMIGR R P H Q WHRYX-VRDAW K HOED ME LD G G UH V \
KLJK O L WZWKKWHBIBU LIPIDFGRYR X WU H H @ R PK \DHQUA/KQHD W LR DM & U NVDREYOUHD KN
HYHQW V\PEROL]JHG WKH VSLULW RI XQLW\ DQG SULGH LQ ,QGLE

, QWWIODWRQDO. RP HOW' D\ FHBEUDWRQ

7TKHRPH@QEHQGHYHORSRBHQ®WE& RI6;8. LEFROODE RZU DWKKERIQ LR QD C
/DER X UL PKD U DAMOWH U Q RHEWWHQ RUA D QDXRIGN SR HQOHHR VLWL]D\
DWK¢QLYHBUPWRQHEUXBzUsqsWRHO HBEVUDPWHUQDRRRQIOS SV

7K RUNVKRBX VRIBH Q H U DRV RIU H QRHW KWL J KRVAR PHBP S O R \BI\MAK H L U
ZRUNSODKHtV& DORRJIDQDWHGLFDOBEROODE RZUDMKILRQYXORVSLWD
DQG $0 OHGLFDO &HQWUH RQ ODUFK y sgsv DW WKH XQLYHUVLW

) LIVIK $ QQXDO( FRQRP LF6XP P LW

'HSDUWRH@FW®RQRPRIFSVS8. LFROODERALDWKLRQ
WKHDYLHBQVYHUMWRMDRWFIBRFLHVO (&26

KRV WHGWEKQ Q X(FR QRBIXP P Is\Ws \RQHEUXD U\
SqSqSWWKHQLYHBDPWX\KH QD XJPGIBQ|HVV
ZDVGHOLYBUMKMG$OH) 7KRPDRIS$S]LP3UHPML
8QLYHUVLW\ %HQJDOXUX

$ SDQEDV FXWVERKHXWXRIHRPHRQW KIRUNSODRBEODFMDWVRGHUEWHG
J)DWKHOLRDMLFH &KD QHEHG O RBRW X G HORWD ULRKVOBIQEKBQLYHUNEWRWWY
WKHRXQWXEPLWWHNGE DSOFSHRIQG LI ITHUMRSMAVH RP LW R Q F O XX& MK
YDOHG IVHNVRIROPO REABGLGH VW U LEXKUWH. IRRREH V H B & KW H V H QR\WHKINL U
SHUIRUPDFH

) DEXQV' HYH®RSP HOWBURJWDP P HE\ ,35 &H®

7TKHQWHO OHFRSH BV KWY5 &H®RO6;8. LQ
FROODERAUDWIKEEVHDDRIGHY HOR S RHQW
5'« RUJDQLMHR®H ZHHNXOWYHORSPHC
SURJUDP)PH RQ35IURPHEUXPWsSysqswWW
WKKQLYHUDIPBEWK\EUPRGH KH '3 ZDV
IXQGHG E\ WKH '"HSDUWPHQW RI 6FLHQF

%LRWHFKORVHRUQPRHHMW W HQJIDT % 7*R:% (PLQHQMVRXSHUHW ZAYH
LQYLWHG WR GHOLYHU OHFWXUH RQ GLIIHUHQW WRSLFV UHODYV

5 DIMQJ VKH&XWILQ $ 0 HP RUDEM' D\ LQ 3 DQGXD

,QDKHDUW ZDWIPLERIBR PP X QY B/1\ Y DWW K)HHWD L
5DMQOGHOHIRMMVMRNHHPMWEKBQ®BHPEHRIWKH
$VVRFLIRWIHRVXE&ROODERWYBANRIRW;DYLHUY V
S8QLYHUMLOWDWWDY KQORABVRDQGXMRRJIWAR
SDUWLFLSDWH LQ D MR\RXV FHOHEUDWLRQ RQ $SULO w sqsv

7KHRFF D VAR KLH D X J X U BMQLHRZB R Q V W WAF IVHHG
DQ® WKDQNVINMUPIAKLFEUHD JDWKHRLQJ
DSSUR[LPDWHO\ sqqq SHRSOH

—




* HQHUDOS$ Z DUHQHW 3 URJWDP P HDW DQWKDEHUD YLADJIH

'U %5 $SPEHGNBUDBAQ GOLQEFROODE RZUDWKL F
W K&H Q WRIBIR F L2DXQV U HIOUFRKI U D P&62 3 6: 8 .
FRQGXFIHEQHUDZAD UHQSIWRJ U D PFPWW K H
.DQW K D CBEJH. B DEF K R RDOQ W K D OYELKDURIEP HU L O
X SqQSVIKHYHBQOLJIJK WHEDIGW L F LERRYWN

Y L O @ERE BV EJ KWWHABR/ D K KIH '@ K HILLU KDW WA
LQIULQSHR®QSURY LR LRIGH JDLGS | | H LDHIEK H
XQLYHUVLW\ FDPSXV

( YHOW RQ ( QYLLRQP HQVOS W GLHV DQG 6 XWILODEGH' HYHIRSP HQW

6:8. KRVWWH®RY HQXWEHWY YL UR Q PEVQX\CD. G
6XVWDLQDEORS FKQWLFRQXPUEODQ G w
SqsVDW KHQLYHBDPWX\KHDLZDWRPSKD\DLVH
P\ULDRI HFROR JILVW\D)OHW X GHRM¥WDFKHRR|U

0D QD JH PR WM QDYRGEHHVHQRQ@ WV R/G
PDQDJHPHQDARICFO X ML BRYFK D Q D) @ SHFLLHV
FRQVHUYDWDE B WWWDIH[WH H)DIDWWD O XDWH G
WKH SHUIRUPDQFH RI WKH VWXGHQWV

( Q@WK / DQIXDIH&DP S IRUS XUDO6 FKRRO&KL@UHQ

6:8. ODXQFX®GJIOLUDIQJIXDRIMP SRWXUDO
VFKRROLOGDWEQVWDUBUL®DBEKKRRQ
*REDUGDI@XD) GHBB GPLQLVEMBU RGP LU
%LVZDYBLGHGLFDAMBBKHDP ® L P HBN
ERRVWASRIN HQIOLN®GERPPXQLFI/\NLRQV
DPRQVW X G HOWXD/M\& W X GHQRR: 8 .
UHVLIGGREED UG DQRBX Q¥ rusqsvZRUNLQJ
FORVHEIONBRFDW X GHDARMUFRPOHD QJXDJF
EDUULHUVY DQG LPSURYH HGXFDWLRQ]

) DFEXQV 2 UHQVIMRQ 3URJWDP P H

6:8. RUJDQLD/HDFXOM\VLHQWDWLRQ
3URJUDARHWWFX®WPEHRBQ
-XQHg sqsWDWKXQLYHEDPSEXY
7KHRULHQWR M \RQ KHSFRPLQJ
VW X GH@WK F WRLWBBHDFDGHRLF
VHVV4RsQ s GHSDUWRHEOKRR O
ZLVH EUDLQVWR WH\QIL RAD V
FRQ G X W H G\H<#H D ®\Q G4 D QR/I
HYHWSDUWPHFWRBBIOHR®WHG
W K HR EM H F WLQYGRK W F R IRH W K Hi
RULHQVBDW LB RQFRAMK WIHY SHFWLYH
'HSDUWPHQW 6FKRRO




. QWWIUODWRQDO<RID' D\ & HBEUDWRQ DW6: 8 .

6:8. FHOHE WOKWMHGH U Q DARLIRIM\DROQ X Q BIr sqsv
5HYU -RKDHOEDM - 9LFH &K D QRFI6;® OIRWD X JXUDWH G
W KFHH O H E UDQVEHR@F R BN @ D\ X U D NWIK\L.Z BAK\HR J D
WHDFBRE®HWHD®DUW L F LISQROWKE IMXG HO WX W\
PHPEHDYGXSSRWEMW KH LY HKDIBAKRS S R U W) L W\
H[SHULBQERIXU ORSYD QBRIBHVVLR@G MKBIE O/H
JXLGDQFH DQG PRWLYDWLRQ RI H[SHUWV [Q WKH TLHOG

/0 6: RUNWKRS D\W6; 8.

6:8. RUJIDQGWIS® UWP HWWDZISHUHR JU D PRRUIMWW B F X O WR E HRQNV KM DU QL Q J
ODQDJHPH\QWH/M6 OHYHDW KM[SHUWLS\KH NV KON QRZOREBEGRQ EDVFH
FRPSDIQURPXQH] WRXOU sqsv7KLVQ LW LIDIVPIMGR Q KD @FHD FRIQ®HDUQL Q
H[SHULHQEBIVQ H WHLIDG® W H @WADI® F L O O WK &KHDMRBL8. )U)HOL]
S5DMLVLWKBURJUDRRMWHUREWEEX OPWPEHDY G GR X UDWHKGW B GRSW
LQQRYDWLYH WHDFKLQJ PHWKRGRORJLHYV

$XP QLO HHQJ

7KH.DOF %W RDLOEMP LV VI RRS® X P V.V R F L DRAHLEREK\D O | \ HIDHJHOW D @IV
/DZUHQAKRRAD OO\ JXEHIDWKHEURX MW RJI HVBKIHWY L G IR WDQG H V
PHPEHIWNRFHYFRBPEHWVRFLEBWISRIGY H QSUDHAHYHNSRERIQW K HDLFOWW LY L W |
RY FALKSD WWP R Q W KM LV V XDH M FW/IKSHI R Y LDQEFBHV VR F L Z W UIR@®R V F XV V H
7TKIRPHHWWUBY X OQWHEH O HIRWHRB®/DXP S X DMDK-RPLQRW KKH$ DQEKDQNDU
5DPDOLQEQRKDAKID Q&DW\EEKOULEBUHH O HBWHHGAHD W DR MYKER U W K
=RQH

&HMHEUDWRQ Rl VMH x 2 \iK , QGHSHQGHQFH' D\

6:8. FHOHE WDSMMGQ GHSHQ TH®EHX I X ¥Ws qs WD W KHQLY HBBPWX\KH
FHOHE UEIHW DR@NKKKR LV \RIMOKI-D WL B QDED) DW KHOED M. Q | U R ®WKEU L W W |
+RXVBP L & KBIX J X ¥ WH V HRIFHHV X)LDAW K HBULW W B IU VF HIDE X WP E H Q\R Q

W HD F KMWJID O X PRHPEHDYEW X G H@WAD VR O O RAMGKHL Q J RQNKIHD WL R Q D
$QWKHP FROOHFWLYHO\



3 MFHP HOWA&RP P IWMHG XP P LW

6:8. VXFFHV\KIROWNGD S¥disvWKH UVW X GSQDIW H FFHR@F L WMAXHP P LDV
YLVLRQQUWLBWMKHUDLQRQGBODFHPHOWUW FRH@WWXQL Y H UANKLWWY HQ W
I|HD W HWMGH HR HE\Q ¥ O XELYQYIK D Z O HFW@RE 2R(PDPBD S H UO/OW® V
&KLHXHVIWQ &6'HEHQ @D W KHIYD®I DRI(PDPBDSIBUOOW® QB®OXPQXV
RI6EW DY L H&JR® O HRIGIN DA B/ X PPEWQF O X GWRY. QW H U D AW Y BRIQL QW R Bi
FRPPLWWHHYV URDGPDS DQG YDOXHV SURIHVVLRQDOLVP LQW

, QUAU UHQJ LRXV 6 WXGLHV | RU* GREDO& LW HOQWKLS

6:8. DOQQRXQWKMR QWL Q@ AGXK LLRAQYQ W H U
UHOLJ&EWX'GLRIWO RERIOW L] H QRAOLISIVRW K H
SUHVWLYQRK B DW L]H QXKLL F X3 RM HDFIWN
LQLWLBRWWKHQWHUQ D BSAL\RROMLADRV - R X LW
S8QLYHUVLWLHV ,$-8

7K LR X UMHE H HRY | H WML UV W X8BHUJUD G X
VW XGHQVGEHNUK B (3 FXUULFXRWPKMHFRQG
FRQVHF¥HDDKHW L W LZDBIBYSH ZRYXUW X G H Q W
WRIQJDUE ORE®WX G H@WRH VRV W HEW RN V

F X O WEK[FB O @ 1 ¥BK] HIWNR ¥ B H-AHA XLLQW W L W X W
ZRUOGZLGH

7KHIL DO ERHOLJLEWKHREBQWL]HPVEOB8ARIUDRQLTRSSR UWIRQLW
OHDGHOWKH® R DPRHEQW HIMI D IJHPAXOWPLQDWIZEHN OLRQVNHU QD W XQ L
W R QW [WX P P HTK M6 H U NSMIW HRUS HOLJBRQ FIHQ GRU®$ | IDLDWWHRUJHWR Z
8QLYHUWHWYBNW KB URMRHF WVHWIDFLDW\VDEWGEFROODERVW GRIQ
SDUWLFLSDWLRQ DQG NQRZOHGJH VKDULQJ

0 DILVO DQWD $ 7 HWIDP HQWR ( [ FHGBQFH DQG &RP SDWLRQ

7KHEELRJURIFHYU -RKPHOEDM- 9LFH &K D QFEIG\® D RIWHIQ VY H U \RIOAK\D W D
6:8. WLWOBILYDQWIMODXQFRE&BX JX¥WsqsvDWKXQLYH FDPBXV
FRLQF LZAAIMIKKHVWELUWKQ LY HR I VUN U HRI&D O F XAVKWLY HDDW U D FENG
GLJQLWRQLWNBIPISWR \BMYP PLQ § WX G HHG\WE\R R RID JLO/D Q W UHDD W XU H V
IRUHZRW® QJ UGBV Y 6K D VKID U RRBDW H V W DNPH IQM/N XPLRAWRVIR[ FHO O H Q
DQG FRPSDVVLRQ 3URI 3UDEKDW .XPDU 'DWWD DXWKRUHG WKI



YRRN @XQRK FHHP RQ. R |0 DILVO DQOWDT ELRILDSK\ R ) DWHJ) HIf 5DM
&HOWH |RU3 XEQ@F 3 ROR DQG* RYHUQDQFH

6;8. LQDXJXWDKNBHAGKOHHW V W USDHHQYWHRMAH
SXEORROLPRGRYHUQDRXPMHKMNHMQLYHUVL

FDPSRWHSWHRESH$ V7 K HQVDWRW R

HPERGNKMQLYHUWDIEW GI¥RPPLWPWAW
DF D G HHP[LEFH O (DHQAIEYWHVQ J D J H ZH QAR F L H W \
WKURXJK UHVHDUFK GLDORJXH DQG

7KHYHDDW QD X J X ED)\WMWRHOEDMLFH
&KDQFHOORU RI 6;8. LQ WKH SUHVHQ

$PROQWKRSHHVHEOWHKUQLRORAKDWIN QLVWHU LQRKEKBPEZDIHSXGLFLD
'HSDUWPBIQ®HSDUWPRIQWERXURYHUQPRRQWVWiHQJIJBORIGKLODGLW
&KDNUDERSWUW FRH®RO L VBEEBQFPL Y H URILVA\D QW 'U ;DYLHW\DUDM
S5HIJLVWI6DS DQGJ 5DQMHKWRHUMBIDYLHUZ6FKRRB 2WKHUFXOW!
PHPEHUV DQG VWXGHQWYV RI /6 DQG GLIIHUHQW GHSDUWPHQW:'

6; 8. LODXIXWDWV,. 6 &HD®

TKHQGLDQRZOHGWHWNHPR6 FH®GS; 8.
RUJDQDVHBFQBBVYOXWWHY D XJKHDEBPRQ\
RQ 6HSWHPEHU rv sqsv KHOG DW WKH XQLYHUVLW\ FDPSXYV

3URJIR\6H@URIHVVRUDUBXGHOLYBIUHG
VSHHE® 7KK RQWHPSRMOMY RQBHS LD Q

.QRZOH®GIMWHPLWKIWKBRO®RI 6;8.
,PSHUDWEMHR SKDV UWK®E MEGRHFRQQHFW
ZLWKQ G LDOMW HO OMHF @ X D & XIRIRW § G
UHIOHRWW KHHOH Y B QWFIKISIH G DD/Q GV K Hi
1DWLR@XGDWLIRRILEY3 sqsqLQUHYLYLQJ
KROLVWLF NQRZOHGJH WUDGLWLR|QV




9 MW/R 8 QLYHWMW RI 6 XWH

) DWHJ) HI] 5DVZ LW 8 QLYHMW R 6XWH RIILADY
3URALPRIXRPVRHSXWUR 9LFH &K R@BHK®RY RWKAEH DR GHIFD P S WAR X U
VKRZFDVLQJ WKH XQLYHUVLW\ V IDFLOLWIGHFH LQFOXGLQJ WKH

$ SSURYDO RULDIMQJ 1 && 8 QLW

&HHEWMRQRI r vg \ HDWRI 9 DQGHO DVidUDP
6;8. SDLVBULBXRNIE\HDWWIDQ H W D U IWK|H

1DWLRQRIB I, QGLTKH & &8 QLRV6:8. XQGH U
%HQJDO &75 1&& 8QLW ,QGLDQ $UP\ PDUNHG WKH HYHQW ZLW}

) DVKHU) H@[ 5 DVGHRYHW) LIVIK $ QQXDOSKUMP DV/ HAXUH

) DWHJ) HI 5 DVGHIYHLQ) $ QQXDOKUMR DV/ HAMUHDWBDUDWP DQL 6 DQUQINHEDQ



; DYLHU %XML.OQHW 6 FKRRO
; %6 KRWV; DYLHWDsqgsV

06

, QUAUQDVIRQDOS. RQI HUHQFH

©% 6K RV WAHKGD Y L HQW H U Q DARRLRE DB QEKVLQHV V

(QYLURQPHEIMWsqsVRQARYHPEHDQE] sqsu
FROODERJUDNKQR QH UR/IBWVVIB] DQGLQJIJD$RUH
DW WKH 6;8. FDPSXYV

$ WRWD@gDFDGHPLEQIBXWHVSINUSRWOLF\PDNHUYV

ODQDJHPHQW 8QLYHUVLW\ 6LQJDSRUH

DQG UHVHDUFKHUV SDUWLFLSDWHG LQ

; DYLHU/ DZ 6 FKRRO ; /

WKH FRQIHUHQFH

6

- / 6 RUIDQLVHV &RQI HUHQFHRQ & UP LODO- XWAFH$ GP LOLMDWRQ

/6 KRVWHWGZ R GLID\W L R&QROQO H U H QFFRHO O D E K
ZLVBK UHQ G U/DZHRVIKCRHIXQ 8lyD Q@) s g s vD W K
XQLYHUVLW\ FDPSXV

7KMVKHPBY'HFLSKHUKIBIZEULP LUQZ® QQ G L$D
3DUDGBERLW(IIHFWEWYIHP LQOD/WSEERLQLVW L
7KHFRQIHUBIQFMGR URYLG WL RQNYXQIH FU L P L

' UDWLRQ
H

JDWLRQ’
QDO

ODbZV IRU HITHFWLYH FULPLQDO MXVWLH

6HP LQDURQ &RUSRUDVM & X X UH

rH DGPLQLVWUDWLR

7 K O D F H RRHRP\R L WRAWH KJHH6
RUJD Q LD/VAIGP L QROAS$ X J X WKW
SqSVRQNKXQLY H FDIP\S XK H
WRSEZBV3&RUSR RX\WOMW PO
JHDGHUVKLS LQ WKH 7HFK ¢

OU ODQRMPDUXSWDDQDJLQJ
'LUHFWR/RH Q WWOUWMKWHS HD N H L
+HUHI O HES\RMEKSUD FWDRNVDROKY
LOWRUSRBROROWWXQUGBIHDGHUV |
TXDO IRNSBINIHV YV WRRHDWK H

JHOQLWK RI WKHLU SURIHVVI

;%6 KRV WWHKN K LHGLWRIRQIODJIJVWEZR @DRQXDO
IHVMDYLHY§SDL QVKXHQLYH BDPWRW DQXDU\
DQG )HEUXDU\ r sqgsv

7KHWKHRZHD\V7ULQRW\D OHVIPEROLDLYQLEUD QV
FRQIOXIRQEXVLQENFXPHBXOWXUDOHVVILR®
VSRUWBQUSLWR \R 1Q 6V W X G HQRABW F R O O B OBV
XQLYHUVLWLHY LQFOXGLQJ 6;8. SDQWLFLS

y UF



) DFXQAV Rl $ UV DQG 6 RFLDOG6 WK GLHV
, QVMUQDVIRQDOS.RQIHLHQFHRQ ' LILVIDO+ XP DQLHV
) D F X GRWH\U WD\Q BR F LEDADX GR6Y8. LGFROODER[UDWLRQ
ZLWKQFRB@Q Y H LR MOBID A D\ BRI KN DYLHU TV
8QLYHUWRIOMDBWHXPQYVRFLDE BRI KRVWH|G

WZR GODWHUQ B RQROUIRIBKE XY W sqs\RQNKH
XQLYHUVLW\ FDPSXYV

TKIWWKHEBRBWVW LILWORD QLWHHAMW EGXFDWLRK |

HYHQW FRQGXFWHG LQ K\EULG PRGH EURXJKW WRJHWKHU RYI
SDUWLFLSRPRMWUIRQGLIO LI ZHBGMKHLV LRIQGHY'U -RKQHOBD M- 9LFH
&SKDQFHRIQBRULWURYLBHEUSQWWIRDFDGHPLEHNGWUSKBBWLWLR
DQRG WR H[SORUH WKH LQWHUVHFWLRQ RI WHFKQRORJ\ DQG WK

SURU G6DQGRBRGEGIHE XWL F&K D Q FHRODREURBQQ Y H KWRIOMDMHDIEG D \XYD W KH
&KLHXHVWHFRPPHQGWKERUJD QLNRHURWWHUQRKREIFO GHPH[F KD Q@G
HPSKDVEVHGIEXQAOWDRQ B/M® FK QR CGRIILVFHHOMNBLYYHHS/N WEK G HROBWY/D SL G O\

HYROYLQJ IXWXUH
' HSDURP HOWRI ( QI@WK
&HMHEUDWRQRI : DY, ONVSLLH

TKHHSDUWHRH@WOLR/IK;8. KRVWAMBDDJVKLS
HYHQWY, QNVSESHUIRUPORGHUQLUBYV
'DOORZD\ $ &HQWXU\ /IDWHU" RQ $SULO

TKHHYHMWFRPSDWDVAHUEGEH D WIOWHH U S U IRW D W
PRGHUQWHWWXURMXIKEHU IR U BDLABW XGHQW
DFURVWKEDWFKKRZFDWKBADOBQ®HHQ
HQWKXVLDVP LQ WKH GLVFLSOLQH

6 VKGHOWYIMW/R $ P HULFDQ & HQWAU

8QGHUJU D/GNODMRHPM Y S D U W IRH{ Q WO IY\LK/ LWWHSHB H U L B BIQ VR QK J X ¥V
sqsV7 KD LRMWKH \ZIDWRF U MHER Y BRKHMODUMQDJH UKt EDVR®SOD)\
E\7HQQH VIVOH®IL DRW H V VE R DZQ WK K RR'YW U YRIWERGL EUDBL OS WR HYIVG H
E\7KKPHULRBQWEBB O RRMG HW DE O HHGR I/XK HRLQIO I0Q I WDV WBI© & K H
RSSRUWXQLWLHYV WKDW WKH\ SURYLGH ZLWK WKH VDPH

' HSDUR HQWRI ( FRQRP LFV
6 SHFLDOBIFWUHRQ' HYHIRSP HQW( FRQRP LFV

J)DWKHWOWEDPM HO L YHWUFH-GFQBBWWQUHHYHORSRHQW
(FRQRPLFV RQ 6HSWHPEHU s sqsv DW WKH XQLYHUVLW\ FDPSX\

7TKHVHVVIHRQORWHIP RUDORFLDQGIFRQRPLF
GLPHQVRIKEGWY HOR DPRHEQWK O L WKRGHHEB/GRR Y H
EH\RQG FRQYHQWLRQDO PHDVXUHV RI JURZWK

7KHOHFWRRIHF O ZEMEK GLVFXVRQRA%WD QG XQJ
&RQIHUH®FAHN ZKHUBHYHORBR®QW VR KW
FR OO HFW/W ¥ W R BLHWH O R DFROHEIDMMVKIIR XQGDWLRQ
IRU 6RXWK B6RXWK FRRSHUDWLRQ




7KLG $ QOXDAQ[ FRQRP LFV &RQI HUHQFH
7KHHSDUWRKBEORQRPRBYS. LEROODERUWU CIRQ
“HVXIFWRQRP&¥VRFLRWQRER V\WH K L$EQ X D O
(FRQRPLRQIHURQRBUX®UssSqsDWKHLYHUVLW\
FDPSXMKHVKHRZIDV&RQWHPSRUDXWMYP FRQRPLF
7KHRUBROLFWDWR VSRMERWMKIDGLERXQRLO
6RFLBOLHQFHVHDURKG65 7TKHFRQIHUHIBW XUHG
GLVWLQJINXHVER\EH D NHUWS H FQ B PWXWN VROV
FDSWLYDWLQJ SUHVHQWDWLRQV

" HSDUWR HOWRI 0 DW &RP P XQLFDWRQ
; $9&20 0 sqgsv

7KH '"HSDUWPHRQWODVYV &RPPXQLFDWIRR®WHG
;$9&200svDQLQWHU FREPPXRLFDWYVRRD
-DQXDU\ rg DQG rr sqsv RQ WKH XQLYHUVL'

7KMWWZR GMRJUDBPWQHDVHGRHVY H@WMHD ON
VKRZOW OV ODV&RPPXQLFDWDLOQQQWNI HD V X L
KXQWQGE&EDSWLYSMULIRU P DL@EI\D FIMF W LDQ G

VLQJLQJ
* UDSKLF' HMLJQ ( [ KLEELMRQ
'"HSDUWPRHIQWV\WKRPPXQLFDVMRVRMHOY &UHDWHY
JUDSIGIHVIHIXLELWQRRSU EOsqsVRQWKEHQLYHUV LW\
FDPSXV

6WXGHRIWKEHSDUWEHQMO RRIFS UH K HBWD
SRUWIRQGRV ISLGH FEHDW R GH [ L V VEUDRIRYE X VR Q
YLV XDHL QW H U SDE & R Q/\. ROW K &Y H D WR R\KH
VWXGHQWY ZHUH FULWLFDOO\ HYDOXDWHG E\V WKH 3URMHFW 'L

RUNWVKRS RQ' LIJLMVQ LVAUDR

“m

$ ZRUNVKREGLILWDW®HZDWER QG X FEX H\GK H
GHSDUWRFRGO D E RZLDWKK,R)E ZR G DU R XBQ
6HSWHPEHU r sqsv RQ WKH 8QLYHUVLW\ F
7KHZRUNVIOR® HBR G X F VWK G R@QWKHURZL QJ
W K U HRDRAQWO VG B PRAEH U D D® BD\W R W B D IIHQ
WKH GLIJLWDO ZRUOG

7KHZRUNVKR®FOXEGWEKTXLFRPSHWZWWRKSID UWLFLUSDQWE\HGS UL]H
GLVWULEXWLRQ FHUHPRQ\ WR WKH ZLQQHUV B6WXGHQWYV IRXQC

" HSDUR HOVWRI 6 RFIDO. RWN
5 XUDO&DP S

7KHHSDUW RHERW L RO NK HSDZHHN OWRQUIDICP B W
&KRXSDKDOQMMIHUEKMXMRPHEUXBDUNRY sqs\LQ
FROODERALMWMIIR\® PEKDURQGD\D QWIHPRULDO

&KDULWDEOH 7UXVW WZR %LUEKXP EDVHG 1*2V

7KHDPERFX\WRBEX VW D LOOEIMH O 8§ RR R B QMK H
URBHRYHUQPBG¥W2 VLMPSRZHWUXWIRPPXQUWLHYV
WR PHHW 6XVWDLQDEOH 'HYHORSPHQW *RDOV




6 SHFLDQ' HAXUH

$ VSHFQBPWQRKXE GERW LUR@R F LBHF X DLOMGFRQRHALF
'HPRFUDZD¥RQG X EWHKGH SD UWREBL@WHP EB 9q'S
DW WKH XQLYHUVLW\ FDPSXYV

3URIHDQI q]HD GHP L Q HGQHW H O R SHIFFIR@\R PLR/FADKL. Q[N H U
DQG DFWLYLVW ZDV WKH UHVRXUFH SHUVRQ

$URXQ&Vg VWXGHYWKRODOILADGHPLFIGHYWHWORS$SPHQW
SUDFWLWLR®FHWVYURBE Q G UR X.R® N DIVIR DUW K
PHPEHRIWKADQDJHPHIIWF XRW)\8. SDUWLFLQDRMHG—————
HYHQW

" HSDUWRP HOWRI 3V FKRMRJ\

$ Z DUHQHW 6 HMWMLRQ RQ 6 XLFLGH 3 UHYHQWRQ

&HOPEUDWRQRI 36<63+ (5 ( BV

) DFXQV Rl &RP P HIFHDQG 0 DQDIHP HOW
9MWRO (752 &DWK  &DUJ 6 W X G HDQ@QWAYF X © MR E HRIW K)HD F X GRW \

&RPPHUFRHROODERZUDWMKKRIDFHPHQ
&EHAWKH LY HW\LVMMWHKIHG’ 52 &D VK
&DUUD OHDGLAZXKROHVDIOW D LDAHJ
GLVWU XEXGNERIOD L DEHAWHD H Q W X W IBV
RQ ODUFK sy sqgsv

7K ULP REWM H RMLRHL \ZIDW BURY L G H
VWXGHQWXUDF WSRO X\UR KIHQ Q H U
ZRUNLRIO\WD UJH VA DMDSHOU D B QRAQR/
EULGNKHDEHWZHABOQVV ORPR QODRGJ
LQGXVWU\ SUDFWLFHYV




&HHEUDMRQ Rl VWH & ROWWXWRQ' D\

) DFEXQV RI 6 FLHQFH
3 DUAFLSDMRQ LQt s 1 HW6HQJ DOB VIV 6 FLHQFH DQG 7 HFKQRARJ\ &RQJUHW

6 SHFLDOVHWIRQ RQ' DVID DQG $ QDO WFV

,QGXWA 7 HFK VDN




6 W GHQWAYRDUG
6; 8. 6WGHOW %RDUG0 HHQJ

6W; DYLHUIV 8 QLYHWMW $ XP QLS WRFIDWRQ 6; 8. $$
+ HDAK &KHFN XS &DP S DW6W; DYLHUIV 6 FKRRO 3 DQGXD

6:8.35$ FROQGXMPWHOG FWKFNFDP & W

'DYLHOMKRROQGRD HEUXBY\sqsvW

SURP RKHID ODVAD U H QBHYGS UR Y L GALOIMIL F

PHGLFDO VXSSRUW WR WKH FKLOGUHQ RI WKH VFKRRO

7KLVLQLWLDWHIDHI BY8V$$ V FRQWLRQXHG
FRPPLW PWHRRE UMY SRQVRE BB PWX Q|L W\
GHYHORSPHQW

; DYO LIDQ sqgsvV

$ QQXDOSKUMP DV* DVKHULQJ

6;8.$%$ RUIJDQLMWHSQ Q X 2® ULV WDDWKHURQJ
'"HFHPEHU st sgqsv DW WKH 8QLYHUVLW\ FDPSXV

(PLQHIDWA VWY O XREQIRY D QRW K B 8 DIWR P
"HVXLDWKBQ®RWKPMHMPEHBVWK{ DYHULDBLO\
DWW HWEH®RIJUDFRIURJUDPPWQHNRMI®BW X UD O

SHUIRUPDQFH E\ DOXPQL PHPEHUV IRODORZHG E\ D GLQQHU




6 RFIHMHVRI 6; 8.
. DYLHU&RP P HIFHDQG 0 DQDJHP HQWSRFLHW ; &0 6

; ,QRYDg sv

; DYLHU6RFLHW RI / DZ DQG- XWAMFH ; 6/ $-
7KLWG; DYIHUO HGLDWRQ &RP SHWMRQ

1,78&Bv 16/$- RUJD QIKWHS F RH)GEL WRIRWMD W L R Q T

IODIJVHYS QWK H QDWILXNVDQ GGYRFDF\
&RPSHWEYMIVRQ,7$&TdURPFWREWR
rr sqsv DW WKH 8QLYHUVLW\ FDPSX

7KHIY HDDW X S SR EWHRE Q G L\ ® W K H
3UHVHQILDW QP2 /HID DWWKHRLWOH
3D U W RWHLE Q L DWWKHHY HRMU WSO/ UD Y

DQG5. (OHFWUFRQLFWVRFLBIMHWQH U
ODQXSDMQUE Z)R\HDW QRZOHBDIHWQHU
'"H[RQORE/D® D W KFH V H DIFEW QHID O
% L WOHW KMH U H V R X3RRIV QIQBLYH/DZ LQ
.QRZOHGWHHHHVL.DQRR® GSHFNMQG
IDZ%KRRPL DV OHGLD 3DUWQHUV

© DYLHUIV8 QLYHUWLW ( FRQRP LFVBRFLHW ; $9( &2 6
RUNVKRS RQ' DVID $ QDO WLV

'$9(&26KRVWWGER RMOFZRHNVRRSWHQD O\HMLWKURPDQXBWRsqsV
$WRWROSDUWLFLSPDRWNH FROWB QY LY HUNE WRMBR X QMU WLFLSD
LQ WKH ZRUNVKRS



; DYLHUIV 8 QLYHWMW & XQXUDO6RFLHW ; 8 &$6

&HHEUWDMRQRI ; DY. DADsqsv

; DYLHU8 QLYHWMW 3 KRVRIJWDSK\ 6RFIHW ; 32685 (

, HOLKSB v

'32685(L@VVRFLDIMWWKRENS.$SKRVWHG
S HQLWKYSRHWUBL[HOWQLQWHU FROC
SKRWRJUBSKLE LWOLRE RPSHWLRQRQ
2FWREHU tqg DQG tr sgqsv DW WKH XQ

7TKHH[KLELWHROHEUWWHGWI! YLVXDO
VWRU\WMWHEORMNKHPBYNHRQRFKURPH
PLQLPDOLVP DQG FRQWUDVW 7KH R

ZDVUDFENGD W KHOEPMLFH &KD QFEIB;BORQ B W KGILLI Q L WDKHH KWL EL W L R
VKRZFDIVGHFEOHFR/QB HRW LR ®DB0UUD WD S WY M BB QRIYW SUHVWLJILR
LQVWLWXWHY DFURVV WKH FRXQWU\

; DYLHUIV 8 QLYHUMW 6 SRUN6RFLHW ; 8 66

&UFNHAO DWK

5 HVHDUFK DQG' HYHIRSP HOWAH®D 5' &

RUINWKRS RQ' DD 9 LVXDQVDMRQ

7KHK'& LEROODE RALDWKK&IDQ W U H
IRU ,QFXEDWL&RQV X O W DIFG
(QWUHSUHQHXZKLRI 6:8.
RUJDQLVWBR GZR U NV KRROSD W D
9LVXDOLVIZWWKARZHU%XVLQHV
,QWHOO 1% HRIFHULD QH sqsv
DW WKH XQLYHUVLW\ FDPSXV

tq IDFX®WPEHWW V HDAFKKR CGRO U V
6:8. DQBW KLHHQW/ W L WSOWMRFY. QD W
WKLARUNVKRSH\OHDUGRG XP QD L
FKDUGRXJKOKB/UNY EDVLFENSRUW
SXEOLVIKQ® 1V XD OW KHIQD LDMY
IRURN W R U\ WHOBM {RIO O RAB G
LQWHUDFWLYH VHVVLRQ



, QVUQDWRQDOS. RQI HUHQFH

) DWHU/ DI ROWEHOWH | RU( [ FHABIQFH LQ 5 HVHDUFK DQG , QQRYDWRQ / &( 5,
, QWIUQDVIRQDOS: RQI HUHQFH RQ 6 XWILODE®!' HYHARSP HQW

1 DMRQDO& RQI HUHQFH

WWK ' RFVRUDO& RAIRT XLXP

/&(5, LQ DVVRFLDWLRQ ZLWK ,QGLDQ $
.RONDWADD Q$R3 RUJDQLVRGH GODWLRQEL
FRQIHURGFPHUJLYYXHBFFRXQWL@DQFH
DQGDQDJHPHR@WOSw sqsvDWKXQLYHUVL
FDPSXV

'U *LUGKERUDRUPBUHVLGER®WQGRUPHU
3UR | HVOFRRAD Q ®DNK D &Q DY H U/ MWD V WEKD Q
WK&KLHXHVIR UM KDKXQGHSDUWLF KDIQ W
UHJLVWRUWHKEHRQIHUBQBHE R HWJIKSDSHUV
ZHUSUHVHQQWHIGE L QMU D RNDG L | | H WHRS\L F V
U H O DVRHKBAK H BI9SOU H V H Q W HHIFYYHIGV L IR F D W
SUHVHQWDWLRQ




&HQWH | RU/ DQIXDIHDQG &RP P XQLFDVRQ 6 W GLHV
) LUHVLGH & KDW

7KK HQWBMVDH.GJ H \FIKERQ HE U X ®W4 g s vD
WKHQ LY HB B PWXKR/W KSR VW J U D/GOGR
'"HSDUWFRH@QQN OLVKHNRSAFV3DVV SWR
OLQGDQGRUOGFRZ )RUHLJDQQJIXDJHYORFN

&RJQLWLYH 3RWHQWLDO DQG *OREDO 2SSRUWXQLWLHV ~

7KHIXHWMSHDNBWUR|QG UD®WWILF KRR
/DQJIXDDAK QIJXLRWDEDYSFUY H U RIOMD W D
3UR$VKRIDKD S DRUWE'H S D UW FRH@W O
6:8. FRQGXPMWKKR XU ORIQUF XV VKRIQY HQW

FRQFOXGHG ZLWK DQ LQWHUDFWLYH VHVVLRQ ZLWK WKH V

RUNVKRS RQ 7 UDOVAIDMRQ 6 W GLHV

WKH XQLYHUVLW\ FDPSXYV
6HVVLRQWDNE\GLVWL Q JDOLRXB-MER E

DQG PDFKLQH WUDQVODWLRQV

W XG

$ X GDXRUNVKBBRXQHW WRs sgqsvRQ
S'HFRGLRUGYPHUJLQUHQIBFQGHUVWDQC
7UDQVOBWARHDW R Q G X EWW K&IH Q IDWH

HUV

DQGSURIHVVLRODQYDYHMDFURYVWHUD!
WUDQVOWWDREYIRWIGRRQAD L VVEXDWR V H \

tt SDUW L FLSRDERAV\RWMEAR XNQD\W W HW &HRA NV KBBK MV LRQPVYR OO REABQ

HYDOXDWLYH DVVLIQPHQW DW WKH HQG
&HQWH | RU, QFXEDURQ &RQVXQADQR DQG ( QUHSUHQHXUWKLS &, &(

&,&(RUJIDQMWKHIW UR G XAWWRIBRIQ FXEDWLRQ

LT ROODE U PWH R QW L W XQ\QLARYQDBARDKRIH L O
,,& RQ -XO\ sr sqsv DW WKH XQLYHUVLW\ FDPSXV

tv VWXGHRWDULEBNEDUWRKBBWWKDYLQJ

LQWHUBIVOWQRYDMQ&®QWUHS UHQHXWX D BV
DWWHQGHG WKLV SURJUDPPH

0" 3 1RUYDON( P SQR\ HHV

6 VIDUXS 3 UHP LHU/ HDIXH




&HQWH | RU6 RFLDO2 XWHDFK 3URJUDP P H &62 3
* UDQG ) RRVEDAD7 RXUQDP HOW& gs v

SHY'U -RKQHOILSDMO9LFH &KDQRHO,BRU
LQDXJXUW KWHU® QR RW EDROXQ Q D PHHG WD

IODJVHYBQWJIDQ E]\HWEK&6 23R QLR Y HP EH|U
sqsvVv

7KHWRXUQDRHKMW HEB SRAUL QR X WKK UR|X JK
6SRU\E VR X ZKRV H WROHUR RW EQWVEK X VURPW V
'KDUPDWDOD ¥R PIOXUBHY R X U Q DPLHDWH|V V H G
HQHUJPDWLFKHAE UBRMPXQEWUWLFLBQ®WLRQ
W KMIR\ IX@Y R O Y RIHQX\GYROWQWH R B \8 .
DQG YLOODJHUV DOLNH

6LVX 0 HIDsqgsv

&HOWH |RU* GREDCOL HVE RN DQG , QMDWYHV &* 1,
6; 8. MLJQVO R8 Z WK/ LOFR@) 8 QLYHUMW &RMHIH / 8 &

OR8 ZIWK . ,,7

6:8. VLIQIP®RS8 ZLWWKHDOLQJD
,QV W LRIXQGXVWBHIEK® R O.R,JN

% KXEDQHR/@DQ X Dsx\sqsvDW KH

XQLYHUDIAVEXKK HHY H QMR RS\NO D F H
WKURXJK YLUWXDO PRGH

SHYU -RKRHOLRDM- 9LFH &KDQFHC
R16;8. DOQGURBDUD ®GMQWHKLFH
&EKDQFHROWRH,7VLIQW&GMHR 8 LQ
WKH SUHVHQFH RI GLIQLWDULH



0 R8 Z LMK 0 DKLGRO8 QLYHWMW

) DIWHJ) HI 5DVZ LW 0 DKLGROB QLYHIMW GHBU DWAVDV6; 8. FDP SXV
$ WRFIDMRQ RI - HVXIW&RADERWDVRWY §$ - &

RUNVKRS RQ , JQDWDQ 6 SLULVXD@W

)' 3 RQ, JQDVDQ 3 HGDIRILFDO3DUDGLIP 33

7KI$-&RUJDQDRIE ZH'BNRQJQDWIAHGDJIJRILFDO
3DUDGL3BIURPXO3WSgswWRXJIXWWsgs\DW K H
XQLYHUVLW\ FDPSXV

YDWKHOEPMUHVLEKOS QD XJX WDHE ® Q G
WRBNHVVZRWKKSD UWLFIsSSQWWLFR&DR WV

UHJLVWHUHG LQ WKH )'3



9MRQsqt q

‘H DUHR UNMRIZDR)GNO L VERIQE\H[SDQ GERVRKEDPSRQYRBXBPRXUVHKH

V H F RODF® G HEPXLLIFO & M)QHID URRORS O HDAIIAR B O YSURYLVRBREHE@DVV URRF
DQGDERUDWREUBRRMR X BIW/FK K SFRP DXG LW RZWIMEFRPPR G DRXQ G
rvggSHUVREW UMDKVHP D ODXE&L W RUILE® YN/ H D WFLDBF LMW q K HD B Q G
tqqg KHDGV

7KKQLYHUVQWWROXFHERXUV@ERPSXWHHOPKQJLQHH,WQUAUPDWLR
7THFKQROMHFWURQIGERPPXQLFDWURQHH WLAG RP S XWHUHQF®G
(QJLQHHULQ@J $URM K®HID F D G HPH ¥ V LARGYO R P IVGIBU DAVQHW U BVGIRRIY
ILO OMHDIMKX QLY H B V@ W DI@W H FRR X UARHRREXQ, Q W H JGORS HQ W H J W(\B H G
DQG 6FKRRO RI 'HVLJQ ZLOO DOVR EH LQWURGXFHG

7KH[HFEXWL%$L\DWW U DRIWRQX P ERW W X G HORWYKFHR U S R U B PMHRKH/
XQLYHUVRONFRQWHPSWRVYMQIRGEFSHURJIUD P BPHH D O W KOFD@RIV S L W D ¢
ODQDJHPWRWHWKHY HU FKDGHRR@GRRIB[HF X W RYH\WQ Q WEKERV SLWDC
HITHFWLYHO\ DQG HIILFLHQWO\

‘H ZD QMR W DU YU V 16 K RAMER WK 6BQG 6 FLXUVIFRXUWVYBQRIRXWULUOV

| UR R KV W PWHU DWRRV KHAWUDIWR B U VWQ.D L DWWKIFDUMHH UM Q X UVYPKRR OV

LQ RXU VWDWH 7KH FRXUVHV ZLOO EH DGGHG LQ GXH FRXUVH
&ROFOXMRQ

L QFRQFOXRMETLYHUMWPWERQ W P L WWRRI'GW HIUD 6 D G HFPLTWWKEBHNS R Z H U V
IDFXOWE® W X G MEVIAD WK H X BBR W H QM LY B S R/K\W ZF CRXMLEUDEWU QL Q
HQYLURQPHQW ZKHUH LQQRYDWLRQ FUHDWLYLW\ DQG FULWL

$VZHP R YRR U Z DZUHB UHH[ F L WHRES O RBIEU R Q WVRIMQR ZO W@ BX VEKR X QGD U L H
, ZLOO HQG ZLWK WKH LQVSLULQJ ZRUGV RI 6W ,JQDWLXV RI /F

U RUG WDFK P HVR EHJ HQHURXV 7 HDFK P HVR VHUYHDV\ RX
GHVHUYH VR J LYH DQG QRW/R FRX QWAKH FRVW VR | L] KM\DQG QRVWR
KHHG W(HZ RXQGV VR ERXUDQG QRWR VHHN VR UVW\R J LYHRI

P \ VHD DQG QRWDWN |RUD UHZ DUG H FHSVWIKH UHZ DUG R
NQRZ LQJ VKDW DP GRLQJ \ RXUZ L
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