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7TDEOHYV

([LVWLQJ DQG BERRAORWHYYG RQ +DDWWDLVRQ %RXOHYDUG
/HYHO RI 6HUYLFHQGQWHWWHHAREW LIRQGV6LIJQDOL]HG ,

/I[HYHOV RI 6HUYLFH DW 6LJQDOL]JHGBSHQHUVIBFWLRQYVY LQ WKH 30
/[HYHOV Rl 6HUYLFH DW 6LJQDOL]HW KR W MIVIQFYWHRWODYV LQ WKH 30
9HKLFOH 4XHXHV RQ +RUWILK RBQ WRXWHY D WE&HRBREVVMKDN +RXU

/JHYHOV RI 6HUYLFH BRW,CROHYVHAWQRQYN. VHWR WKH 30 3HDN +RX
WK 6WUHHW 6LJQDO

YLIXUHYV

3URMHFW 6WXG\ $UHD

1HLJKERUKRRG 'LVWULFWYV

$FWLRQ $OWHUQDWLYH

+LVWRULF 'DLO\ 7UDRIPARXOROWPHE R @ KDBWULWIRW WR WK 6WUHH
([ILVWLQJ 30 SHEPN W RXW , QWHUMHERQRQV RQ +DUULVRQ %R X
3URMHFWHG 30 XBMHD\W 'R X Q WHDMHEHFWRRQV RQ +DUULVRQ %R
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7UDIILF DQG 7TUDQVSRUWDWLRQ 7THFKQLFDO 5HSRUW
2JGHQ :HEHU 6 WDWH 8QLYHUVLW\ 7UDQVLW 3URMHFW
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7UDIILF DQG 7TUDQVSRUWDWLRQ 7HFKQ
2JGHQ :HEHU 6 WDWH 8QLYHUVLW\ 7UDQ

QWURGXFWLRQ

7KLV WHFKQLFDO UHSRUW &MY\ H P EDQYGWW b DWIWL B Q\DS W I W DAL
WUDQVSRUWDWLRQ HY DO XD V6MRQN B UHPDL YRIW WK 7 UBHXY L WE 3
HYDOXDWHY KRZ WKRVH UH YV RXWHF$IFWARQ SORHH D QB MW HIG E\K
$OWHUQDWLYH LV WKH %XV SDS\HUDWMQALWLIHN RKQL F KV K DOAVUHH®I!
2JGHQ :HEHU 6WDWH 8QLYHUWMD QG DBRSW 8GR EAHW WHS DIGWC
&RXQFLO DV WKH /RFDOO\ 3UHIHUUHG $OWHUQDWLYH

,PSOHPHQWDWLRQ RI WKH 1R BRAWULRDXOWNVHY QBWHYUN H RRS DB
WUDQVSRUWDWLRQ V\VWHPURW FHIDWI L A [ LAKML QW HFRWQ BE VHIQRIQ
XQFKDQJHG IURP FXUUHQW FRQGLWLRQV

3URMHFW 6WX&M SUHRMHFW VWXG\ DUHD H®RF B FESDWVAHHNQD
GRZQWRZQ 2JGHQ :HEHU 6WDW Hi 18 G RMSWLWDAND DKQHE DFRDHF W
LV ORFDWHG LQ WKH FLW\ RIDKJGHK® ISQ RNEHFW &RXQGN\D BWD |
SRUWLRQ RI GRZQWRZQ FHQWURQ BDFHOQLEBOQGHRDES WIKGIHS
WK BWUHHW 6WDWH 5RXWWHKH6FL @\ OL PR/ WRMW QRKUHWEKDVH |
ORXQWDLQV WR WKH HDVW D®&EWHK RXWH VR ERXVEK WWRH WE® S T
IROORZV WKH 2JGHQ 6RXWK 2JGHQRXQLFLSDO ERXQGDU\ )

7KLV SURMHFW VWXG\ DUHD W @GRHONGIHW WKR QR @QREZ 2 G HAD @
GLVWULFWVY WKDW FRXOG EDIWMHWYHGIEUMWKH $FWLRQ $OWHL

X 7KH 2JGHQ ,QWHUPRGDO 7UD QN UWWHI\Q WHIUI X HRW W X ¢
2JGHQ WR 3URYR DQ PLOH URXWH

X ILQGTXLVW )LHOG D PLQRU OMKDDRXH E D\SHHED/RQ@ VW BB E KX

X 7KH -XQFWLRQ D DFUH HQWHNMLIDL QPG® W | | UFH PG HHGV
UHGHYHORSPHQW

X 7KH 2JGHQ GRZQWRZQ FHQWURLQ FEOVGE QW \FV VB\L VAR IXIORMW
IHGHUDO RIILFHV

X BHYHQ QHLJKERUKRRG GLVWWWRZXQ &HDWAW BO @XVDQH V
-HITHUVRQ 7 2 BPLWK OW 2JB®Q DQG BRXWKHDVW 2JC

X 2JGHQ +LJK 6FKRRO ZLWK DQXDQ Q X D\ONKGHIROW/P HQ WUPIGI

x ‘HEHU 6WDWH 8QLYHUVLW\ ZAWWDIHERQN DERPOWXOW\ D
XS IURP LQ Rl ZKRF DV YRIG6 R QWHDHPESH U
6HDUYV

x 7KH '"HH (YHQWYVY &HQWHU D HUWDNHQ@MHQSRYMYXBIQAL W R
VSDFH SDUNLQJ ORW

X 7KH OF.D\ 'HH +RVSLWDO &HQWWKH DR UW K HOFDBLOJRIWAW K R \
LQ 8WDK
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7UDIILF DQG 7TUDQVSRUWDWLRQ 7THFKQLFDO 5HSRUW
2JGHQ :HEHU 6 WDWH 8QLYHUVLW\ 7UDQVLW 3URMHFW

J)LIXUH SURMHFW 6WXG\ $UHD
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7UDIILF DQG 7TUDQVSRUWDWLRQ 7HFKQ
2JGHQ :HEHU 6 WDWH 8QLYHUVLW\ 7UDQ

J)LIXUH IHLIJKERUKRRG 'LVWULFWYV
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7UDIILF DQG 7TUDQVSRUWDWLRQ 7HFKQLFDO 5HSRUW
2JGHQ :HEHU 6 WDWH 8QLYHUVLW\ 7UDQVLW 3URMHFW

2JGHQ LV RQH Rl WKH ROGH VKD VFRP DX®EWNUHR/ LKQ \BWRWLB Qa3 '
QHLJKERUKRRGV OXFK RI FHQWU D G L2N GRI@DIOV JWH. G Y& UB-H HOW
QXPEHU RI WKH PDMRU DU W HULLIHGGV ED UMK WWWBDWDHK K $ 10 2DV B HRQ
7UDQVSRUWDWLRQ 8'27 ZKLEKK RXIKYPJGHD. RIKHY WPDMRO 1B
'DVKLQIJWRQ %RXOHYDUG 6 5 6 5 +DUULYRQ %R Y6OHMHIG 6
+DUULVRQ %RXOHYDUG LV S DSYWWRHIPWKQHG 1 DW D RRICOMOR UL Q RZJIN |
DUWHULDO WKDW VHUYHYV DUQWIDR/GLRRIQV DXQEVF W MRIQN W K U® B WK UgD)
‘DVKLQJWRQ %RXOHYDUG 6 5 LW\ :BI@EU BWKDOMHJ BI® MY HU &
8QLRQ 3DFLILF 5DLOURDG 83%6H ORRE DIDQ GUW® W LIV GHIQ W U
ZHVWHUQ HGJH RI WKH FLW\V MX® WQAHNWWW WDWKH FLW\

7UDIILF DQG 7UDQVSRUWDWLR® (WD DXDW DRG SWHDQVSRUW D
DUHD LQFOXGHV WKH UR D GNGHMY G WLLDIYQ MLFAL OF MF\A @ HD LRI §
$OWHUQDWLYH DOLJQPHQW WKPBW ERRO @& EXF WVILR DWHXG ER SSH.

SURMHFW "HVFULSWLRQ

7KH )HGHUDO 7UDQVLW $GPL Q@K WUDYMLRD $ XVEK RQIONW K87 B W
FRRSHUDWLRQ ZLWK SURMHFWBRQWQH)BAL 28R Q :&IEWU BHEMN
8QLYHUVLW\ DQG OF.D\ 'HH +RVESLW.DE® QP UYB 8D & S{VWIHYN PH Q
XQGHU WKH 1DWLRQDO (QYLUR Q®PHIOND 63RMW FH\V $ERG H. (1315

IRU WKH 2JGHQ :HEHU 6WDWHNSQLYHUVLW\ 7UDQVLW 3URMHF

3URSRVHG 7UDQVIWH.BUBBEGRHG WUDQVLW FRUULFRILR DV W k
$OWHUQDWLYH )LIXUH 7 KBREOWH UR SIL W KHU DFROWVILRWQ %G W H U
DERXW PLOHV ORQJ B L DHHWWUHRXQQ & FAULPLLS) X Z LDWVK WK H 2
7UDQVLW &HQWHU )URP WKHGHHDWVK\H L9Q5 P LUR & W68 RZR WO G | KL
BWUHHW WR :DVKLQJWRQ % R X O4RMOWHEY DARK W/IR R QV KD &/\K UG HW/
BWUHHW WR +DUULVRQ %RXOBRXODEH YDQYG VRX\DE RQN+ DVW L6A
+DUULVRQ %RXOHYDUG WKH %RB7FHRWMHE IROQEQUU E® V LRQ G
ZRXOG FRQWLQXH RQ D GHGLFBMUHGWEXW E CB\QW K H B X I W \WHKDHP S
WUDYHO ZHVW WR OF.D\ 'HH +RM/ISQ WO YZIOHUG R MW H®R XOREZDW
%57 URXWH ZRXOG ORRS EDFN RQ WKH VDPH URXWH

6WDWLRQ /RFRWBSRQYVYRQ $OWHUQDWLYH LOWDWEGRQV EKBQG
VWDWLRQ ORFDWLRQV ZHU H G WRIWH® \G XVUH Q3 KO\ 'S U\R ME 6N
6WDWLRQ VSDFLQJ UDQJHV RIRERERXW PLCH OIS DSW UWHWH
+DUULVRQ %RXOHYDUG ZRXOG VEKHI VS W KIHQJ ORI DRUDM E H FADEKWAM

2] WKH SURSRVHG VWDWLR®QW o WHD W LIRQWL QD ERX GIRQ J V
WKH 2JGHQ ,QWHUPRGDO 7UDQRMS LSOV WK D /GZ RX.OG 'EIM H
SDUW Rl WKH $FWLRQ $OWHUBB® IMKD WKMHRSW B ® 6 F W \WHMPL B
FRQVWUXFWHG IRU WKH %57 VHAKYULHFH R RKHIQ L QQWEDKLR QV [
DV IXWXUH VWRS ORFDW LR QVF X & HQW\DW VIR S R XDWWH W Z FE R |
ORFDWLRQV DQG WKRVH ORGDDMLR QW Z RIXNEG EFHHG LV\W R QR Q
FRQVWUXFWHG LQ WKHLU S.GIHAH K QSWKQHGI X WOWH. EQ \G-HP RQC
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7UDIILF DQG 7TUDQVSRUWDWLRQ 7HFKQ
2JGHQ :HEHU 6 WDWH 8QLYHUVLW\ 7UDQ

J)LIXUH $FWLRQ $OWHUQDWLYH
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7UDIILF DQG 7TUDQVSRUWDWLRQ 7HFKQLFDO 5HSRUW
2JGHQ :HEHU 6 WDWH 8QLYHUVLW\ 7UDQVLW 3URMHFW

6WDWLRQ $PHQHL WEWVYRQ $OWHUQDWLYH WWDUWWPLRF@WQRBXOG L
ODQGVFDSHG SODQWHU D QIGRQWIRW DREQVR WHR QWL AR Q FKH W M
HOHYDWHG DERYH WKH VLGHRDBONLBDXKE\KBERMWA BWKWZWN QH F
BWDWLRQV ZRXOG EH DERXWUP HHWWR ®] ZLMWK W ®® DDFIF F
WZR IRRW ORQJ %57 YHKLFOBVEHWRWLR®D ¥RROSWHVEOHR XC
H[LVWLQJ 87$% EXV SDVVHQJRXMKWRRHAKD WQORKRKHHUWHD WK

$W SUHVHQW 87%$ DQWLFLSDWH \GM\KIDI\VQ HAGK W R/ KIQB O XKGN B ROF
JODVV SDQHOV DQG VROLG VRS SR WLROHPPOUYLWXDW ZRRWYS
FDQRSLHV ZRXOG EH RSDTXHWMHD WXRIM VY XK DQYGSUBYQTH GKE

WR IHHW KLJK GHSHQGIRQJGR®GRVOKYL YR RUSRUDWHAIERX U D
ZRXOG EH GHWHUPLQHG GXULQJ ILQDO GHVLJQ

7KH SODWIRUP SURYLGHV WKH BRIMDGIR SDE & HQN B W LZFRDQ \B B
VWDWLRQ SODWIRUP ZRXOG UGBSHQGROJ RVR W KIH WW ZWGER Q
WKH QHHG IRU D SODWIRUP WRGDB AR WRRGDWUD N H\W KRIW B/R Y &
QRUWKERXQG WUDYHO 6WDWLRRHW NERWLBY PRKRIGQHYF WX
D FDQRS\ DQG ZLQG VFUHHQVZD\DUE®UE JUHFIRSWDWQARY POGS)

ORXQW 2JGHQ %XVLQHVV 8QLW %XV (pHD Q WLHRIF® OH XIFFLVOLLR\Q
ZLWK WKH $FWLRQ $OWHUQDWLYWL®T$ORRQONG 2H [SHD@® G XWKKD H
%XV ODLQWHQDQFH )DFLOLWHBRFDWEEGGHW 7KH 0RXQBWRJG |
LV FXUUHQWO\ RSHUDWLQJ DRMWP DFFRFP RGOV WK Bl QOEG B @/q
%57 YHKLFOHY QHHGHG IRU VDKBIH$/FVOMR QWKHWHH[L § DVWQ ¥ H RK\D
IDFLOLW\ ZRXOG EH UHQRYDWHG DQG H[SDQGHG

2SHUDWLRQV DW WKH O0RXQW XH G\HRQ LIQFQ ® GW \ PAROQVGH DR QW H
LQVSHFWLRQV DQG FOHDQWQD QR UMK K HD GG VWILRQ DEX W 5@ HYHH
YHKLFOHV ZRXOG EH PDLQW DW QMIGLYD QBFYWRWH & RE KRQM K i
EXLOGLQJ ZRXOG EH H[SDQGH G/ WD WH HHHHDW WU EP DE® X Z L\
FXUUHQWO\ RZQHG E\ 87$ DQGVWH PD LSOLON LDUWKR Y B EHHHPHQ
DGGLWLRQDO ULJKW RI ZD\ ZBXORGQEHRN B GXER G GL VW HR H | X U
PDLQWHQDQFH ED\V ZKLFK DDHQERY HUKIG @HZH Bh\G 71 RAUH IR DRQHV
EXVHV DOUHDG\ LQ WKH |0HEW WEKKHHH [¥BVQ DRI RZIRXIONG EWR F
VTXDUH IHHW WR MXVW XQGHU VTXDUH IHHW

UG BWUHHW DQG WK 6WUHHW 5RRGIZ\W, R B U RNH-FSHRUWWN W K |
$OWHUQDWLYH 2JGHQ &LW)\ ZB %06V X EHW 6B G R WKL RV HRHW
DFFRPPRGDWH WKH $FWLRQ $0 &/ HEBIQUMNELXYLFO W WAR B WAKHH B/RZA
FHUWDLQ LQVWDQFHV ZDWHVURRPLQNZHRIXOLR KB GJ I § OLDGFHED
VDQLWDU\ VHZHUV ZRXOG EH HHBBDQWHR! VWHSHEGLQL\RQ 2R KN
EH IXOO\ UHSODFHG 2JGHQ &L WRIZRZXD\GLQOWRYNSIUVEHU W KR
UG 6WUHHW EHWZHHQ :DOO R HEWHVHEQ G/ XISFB\RHIQV $W K B XSHF W
DQG DFWLYH WUDQVSRUWDWRRIQR ZHDRHNQWY 2R %O E\FPQ XA H
WUDIILF VLJQDO DW /LQFR QIQE$FMROH ODKWHW U DSBLGLIQ JD BGR DV
UHFRQVWUXFWLQJ FXUEV DQG UHFRQILJXULQJ SDUNLQJ
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7UDIILF DQG 7TUDQVSRUWDWLRQ 7HFKQ
2JGHQ :HEHU 6 WDWH 8QLYHUVLW\ 7UDQ

SHIXODWRU\ 6HWWLQJ

%HFDXVH +DUULVRQ %RXOHYDWRMHFW WWDWHRKOLAORZBG YWKRK
$GYLVRU\ 7 Guidange for Preparing and Processing Environmeatad Section

4(f) Documents IURP WKH )HGHUDO +LJKZD\ $GPIZEILVWUDWLRQ )+:
UHFRPPHQGY DQ DQDO\VLYV RYLVEUDYWO LSD W(\W $H I GRWF XORH W/VF Y
($ IRU WKLV SURMHFW

$IITHFWHG (QYLURQPHQW

7UDIILF $QDO\VLV $SSURDFK

OL[HG )ORZUWK Rl VW BWUHHW WK HO% BWRZR ¥®® YR-S@W DRVQD Y
WKH PL[HG IORZ VHIJPHQWYV RO MK G W L Bo®! 5DXWHU Q@ B W LSV
$OWHUQDWLYH ZRXOG RSHUD\EKVOLQ® KW WH H IHHE WQ RZ VR XP\H
DOLJQPHQW LW ZRXOG KDY M QRV® HZL JWED | OLRFZ L\PIS DAFFQWWIVQ %
WKH UHODWLYHO\ ORZ LPSDRAWRYZ RSHUDHKILEQW\D QG BR\MBQ \
LPSURYHPHQWY WR WUDIILF GXBIOW RKMPLSQUIR YWHKGH ERIDRNGH.FOW DY
DSSURDFK IRU WKH WUDIILMDQDORGQL W MHK BEWVI REPOAHNGH SPIH O \
DOLJQPHQW VRXWK Rl VW 6@UHHW RQ +DUULVRQ %RXOHYD

%XV 2Q0\ /DBQBM¥H +DUULVRQ %RXOHYD QR UW D WRWDMKH SKILLIKR
DUWHULDO WKH SURMHFW DADH 2 PVGHHSYSHUORREAKG L\W KRR R/SJHDU DL\ LI
7KH PRGHOV UHVXOWV DQG/ FRQFOXGLADHWRH WD O DR @ L\FLL
PRGHOV ZHUH UHYLHZHG DQG ¥VWWWWPIS® ER @V2 X WH® LIQ MKKIH \
HYDOXDWLRQ LQFOXGHG P LRXMRH) KBDGRDOWH LSHH DKFKXG L P
YHKLFOH VSHHG WKH VDPH @ W DWKH SRY WIRX ¥SMBGGO L POV |
VWDWLRQ GZHOO WLPHV ,QPDQE IS\WUR® HM[HVW LQR PV BIZID DHW
IRU EDVH FRQGLWLRQV

J)LQDOO\ WKH SURMHFW W HWR DY VXWH/GL ROQU O/R. ISIHWLLGRW® N UDAM |
BWUHHW +DUULVRQ DQG WHKLOWUMHNWFMDLROW RR % RORHE YW K
WUDYHO WKURXJK WKH VLJQRGS|IHGE WRVEHDHF WL P E HARO E
WKH WUDQVLWLRQ SRLQW EHMWZEKQ RQ[0HGODOREZVRABG 4 DWURYQ
DW QG 6WUHHW WKH %57 Y KKLRO N KR XEXS/ RRYH D@ QG ARQ
RI WKH LQWHUVHFWLRQ 7KLV YHKRKWH 2RK O\D & B OREZY VG W D/A!
ODQHV WKURXJK WKH LQW H UV®IFWW R BRZHI RUUDR ¥\DK B R XQ.G
WKLV OD\RXW RIITHUV WKH W$8RUS\OOMLMRUWR IS@ DVKHH VE KD W W/
%RXOHYDUG DW WKH WUDIILFURLYLGMOULVEWU® | ZDGWK \DRVZR RO (
FURVVLQJ WR WKH FXUE
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7UDIILF DQG 7TUDQVSRUWDWLRQ 7HFKQLFDO 5HSRUW
2JGHQ :HEHU 6 WDWH 8QLYHUVLW\ 7UDQVLW 3URMHFW

'‘DWD &ROOHFWLRQ

([KDXVWLYH WUDIILF GDWD FROMOGI\F&XBRQQZDV FRRG X\FRAHH B O E
RSWLRQV LQ WKH $OWH U Q D WIKHH S URMHORWLLVQF R Q G% F\WBGV IR
YROXPHV RQ +DUULVRQ %R X O HRWMHWGWKKHY B DUWVHWP IV HQ M & VOV HHDIX
WHDP XVHG WKH WUDIILF YR ®XPW KGD WDL WR O O HHFDWH S LRU WK
7KHQ WKH SURMHFW WHDP SHRXQ W HREQDDGLUNL VRR@D B RX O BIIY [

WR YHULI\ WKH DSSURSULDHWHIQHRPY R X QLPRVWKFDYWRY V
YROXPHV IURP ZHUH DF W XRODIH FRLH BHULQ W K DQ QUBK R V H DFQ G
SURMHFW WHDP XVHG WKH ®DW DFVRRKO X PIHAL WRKU WWKH. \K IDIGKBI @)\
DYHUDJH DQQXDO GDLO\ WUDIUVRQ$%RXFROXBE MV RRP +D VU FR
WKLV WUHQG )LJIJXUH

J)LIXUH +LVWRULF 'DLO\ 7UDIILK IRROXPHYDRIG + DWKLAAMUHHW WR

6RXUFH 8'27
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7UDIILF DQG 7UDQVSRUWDWLRQ 7HFKQ
2JGHQ :HEHU 6WDWH 8QLYHUVLW\ 7UDQ"

7UDIILF )RUHFDVWYV

7KH SURMHFW WHDP XVHG WK HAHW /WQLIQ W H U WHIN ILLRFQYW R Q
%RXOHYDUG )LJXUH DQG UNIRRQIDHORS GVADDIIRE HR DM WDVV

LQWHUVHFWLRQV LQ )L IKWHH XV HE& MW DRDIOFIHV WU DX ILF F
%57 SHUIRUPDQFH LQ ZLWK $ODQNGH DIOW MR WKH $FWLRQ
5HJLRQDO URDGZD\ IRUHFDVWV Z RP WKH
')5& UHJLRQDO WUDYHO GHPDQG 'RGHO
LQFOXGHV JURZWK DVVXPSWLRQV RQRPLF
FRQGLWLRQV DV ZHOO DV SODQQ RUN DQG

WubDQVLW SURMHFWY DFFRUGLQJ
5HILRQDO 7UDQVSRUWDWLRQ 30L

$V QRWHG LQ 6HFWLRQ WDRAZ DV K YILLE ]
SURMHFWLRQV IRU PXFK RI WKH ¢ UHD DUH
PRGHUDWH ORVW RI +DUULVRQ %Y RXUHYDUG LV HSDHFWHG W
KDYH DQ DQQXDO WUDIILF JURZWK UDWH RI OHVV WKDQ
+RZHYHU EHFDXVH RI WKH DIRQ B SHUGRW IHFEQH B QI X\ X U H VAR FioC
EHWZHHQ 8 6 +LJKZD\ 8 6 'UDQRKs &ERXQWWR G UOROMO HY D U C
&ERXQWU\ +LOOV '"ULYH LV SURWIHFWFHY-:RW RPHD/Y HDRGHHDVHG

7TDEOH ([LVWLQJ DQG B3URMHPBWEKPHY RRQUOII
+DUULVRQ %RXOHYDUG
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7UDIILF DQG 7TUDQVSRUWDWLRQ 7THFKQLFDO 5HSRUW
2JGHQ :HEHU 6 WDWH 8QLYHUVLW\ 7UDQVLW 3URMHFW

JLIXUH  ([LVWLQJ 30 3HDN +RXWUDWDQWHOIRBRWLRQV RQ
+DUULVRQ %RXOHYDUG
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7UDIILF DQG 7TUDQVSRUWDWLRQ 7HFKQ
2JGHQ :HEHU 6 WDWH 8QLYHUVLW\ 7UDQ

J)LIXUH SURMHFWHG 30 3HDANPHRXWW7 UPWHBWHREWLRQV RQ
+DUULVRQ %RXOHYDUG
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7UDIILF DQG 7TUDQVSRUWDWLRQ 7HFKQLFDO 5HSRUW
2JGHQ :HEHU 6 WDWH 8QLYHUVLW\ 7UDQVLW 3URMHFW

(QYLURQPHQWDO &RQVHTXHQFHV

1R $FWLRQ $OWHUQDWLYH

7KH SURMHFW WHDP PRGHOHGVWH 5 BIRSIRW\WB GVWDQMLW FARC
SURMHFWY{V RSHQLQJ GD\ $ CEW MU DIDMKLROHW AKK M $WFUDL RG L
DV D EDVHOLQH VFHQDULR D@ & UHMR WIRG KN OFR P % D Q VW IL\ YW KRHH
WUDQVSRUWDWLRQ LPSDFWXH WW R H L$F WU R DWSKO B/UHRINDHD AL LY R
WKH SURMHFW VWXG\ DUHD DUH PRGHUDWH

'LWK WKH 1R $FWLRQ $OWHUQWW LSYQH Y\M KN L2W G AQD:GI\ELW B WD
EH EXLOW EXW RWKHU LPSURYHPH®W YV 5.7GHARXIO G HRR Q@ L 5%
LPSOHPHQWHG 7KH 573 LGHQWDIMRYV D RDLGZIMHLG QKR E HRIHR)I\
SURMHFW VWXG\ DUHD LQFQNGVRD %R X0 H YZLGE @HWZ R H @DS
&RXQWU\ +LOOV 'ULYH 7KLVHG GRIQISKDSHRMHFWVRV SO RQQV
DQG LQFOXGHV ZLGHQLQJ +DWUQURE YRNXGHEYDWR DJRPA YH L Y
EHWZHHQ 8 6 DQG &RXQWU\ +LOOV 'ULYH

,Q DGGLWLRQ RQ WKH ZHVWHDQHDG JHWRI GWKBH SIWWR B\ & HED
IJLQFROQ $YHQXH RQH EORFNGHQYWLRIH:® 0RU$X HRKGIL QY IURF
WR IRXU ODQHV DQG WKH HHW QW HWRKD QG H @W/L | LMIG 6 RIW L P
7KHVH LPSURYHPHQWYV ZRXO0OG W R FBUHWDH/HHWWIXGIGF P S B A LMA RVIK |
UHJLRQDO OLQN WR GRZQWRZQ 2JGHQ IURP ,

([LVWLQJ WUDQVLW XVH L@ FXKH G LSRN ABWLYW DA [IRKHDPIDW R
2JGHQ ,QWHUPRGDO 7UDQVLW &HKQEWHWH HVR DANER:DY R 1 Q B\ R G
%RXOHYDUG WKH :HEHU 6WDWI G @EY BI\U\HHN ¥ P\DIIQNVIDP SHKH
VWRSV SURGXFH RYHU KD LB LV@KW KRR WM YW\XAG U DG Hi |
87% EXV URXWHYV DQG ZWYERHR |H{ 8 HWIHTQFK WWHHD G\ UL
HVSHFLDOO\ DORQJ WK 6WUIDIW +DVKLYRWYROR%BNDBEYBUG

7KH SULPDU\ ORFDO EXV UREWWZHHQSDROLIGRKW \PHDUNRLEF K5 H V
RQH Rl WKH PRVW XVHG ORFDGRMWMWHV IL\D WKKHH BR X WNVWK B
$OWHUQDWLYH ZRXOG UHSODDBB & LD/PK QUKML H @ KO @OF PG 7V ¥ U/
WKH 1R $FWLRQ $OWHUQDW IXWH Z RWKOHG Hff R\ DWVIL@X H RAXRV R S H UD"
HILVWLQJ URXWH 7KRVH SHRIRWH ZROXRO B UFHR O WD Q X H\WV & HBLHEZ
EXV DQG RWKHU ORFDO E XV R EWWXQZARNK O RQR\S HUDLYHD RH MV R
IUHTXHQW DQG UHOLDEOH VO $OMFHURIDRUGHG E\ WKH $FWLR

BWURQJ H[LVWLQJ WUDQVLW BQG&MHVUKLS RBEDW B X V: HDEXHU LAV
VWXG\ DUHD RYHUDOO DQGDMQKHOS UR MY IR D/N.IRG \WILRIJY ¥ DJ G HIR
UHTXLUH WKDW WKH FDS D FELHNVL QRA UMIDHY D& F/IXE \EW B QAMIUDYQ O M |
DUHD 7KH FDSDFLW\ QHHGHGS PV GO SD/EHLEW WD G\CR W PRWLHVG \ 8W
ZLWK WKH H[LVWLQJ FRQYHQWLRQDO EXV VHUYLFH

7KH XQLYHUVLW\TV :LOGFDW I{[BXUH WAR BWKHKWWW OXHQ Z R X O G LR QU
WKH 'HH (YHQWYV &HQWHU DQIBG6 WO ZADPVS XV EWIDAH U DIQICS EDR |
VKXWWOH VHUYLFHYV FDSDEQWUHRRBRXIDG I0Q NVHKH IXHHG) W B \E
ZLWK WKH 1R $FWLRQ $OWHU QRXWGYE L ISHOWE 8 F RRRQH ALBFFSMD X
GLIILFXOW DQG WKH 8QLYHXNUDW\LEZS®HDBHQRWLEH DD MW MR 3
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7UDIILF DQG 7TUDQVSRUWDWLRQ 7HFKQ
2JGHQ :HEHU 6 WDWH 8QLYHUVLW\ 7UDQ

ORVW RI +DUULVRQ %RXOHYDWGDLV HWRH F WIHGF WHRDK/BIY HQDWE B |
YROXPHV RYHU H[LVWLQJ OV D@MGDYQRDY JAKRAEWKHURIWH R
7KH VHIJPHQW Rl +DUULVRQ % BX®MHFWG G LIMDKE WHKDHV HU HD W/ RN
&RXQWU\ +LOOV 'ULYH 7KLV W®&HUBN\DWYP H\G RIIRIDQBIADG XZH GAHRD L
+DUULVRQ %RXOHYDUG 7KH ZHIPHDVQ REZR RO GLY®QRZRXIOHWY |
DQ LQFUHDVHG VKDUH RI QRRWK VRXWK WUDIILF LQ WKH UH

'LWK WKH 1R $FWLRQ $OWHUDDW!/ ’ HFWLRQYV
+DUULVRQ $YHQXH WKDW ZRXOMK )QHV ZLW
$FWLRQ $OWHUQDWLYH ZRXOH® \WR DWH DW
DEOH OHYHOV RI VHUYLFH RI /26 IXIK E
WKH WK 6WUHHW DQG +DUULVRC 'HUVHFWI
ZRXOG GHJUDGH WR /26 ( GXH WR NUDRIILE

$FWLRQ $OWHUQDWLYI

7UDIILF $QDO\VLYV

7KH QDWXUH RI WKH %57 JXLBHZD\ DIIHFWV WKH LPSDFWYV
WKH $FWLRQ $OWHUQDWLYH RRUWKH WUDQVSRUWDWLRQ V\V
PL[HG IORZ DUHDV WKH $FWLRBPSEFWNURD \S DYHZZ RO KKID N |
VHUYLFH ,Q FRQWUDVW W ERWEDRQ REIDON HAHJ B WQ WH/ FRR XDIGH K [
HITHFW RQ WUDIILF VLIQDOHSKNB¥MWAR Q QB RRSHWIDQWL\R QD Q@ \O |
JRU WKLV UHDVRQ WKLV VHFWGL R DSOUMRDW GRIQ R PARKJHH & b VD
RI WKH $FWLRQ $OWHUQDWLYHJV EXV RQO\ ODQHYV

OL[HG )ORZ /DQHV

1IRUWK Rl VW 6WUHHW WK HO% SWRZR ¥®®@ YR-SGW DRVGHD OLPX @ 0. q
IORZ VHIJPHQWY RI WKH $FW LORHDF G W WIKHWEFW LRQLY Q WHQ W
RSHUDWH OLNH WKH H[LVW LG IORRZXWHI PHEWV RQ WHKHI PQ [K Q|
KDYH QR QHZ WUDIILF LPSDFWNQWQVWKRVH PL[HG IORZ VHJ

&XUUHQWO\ WKH VSHHG OLPH@/GRQJ RUK WWH HH W HFDAULLRIY FRSIF
(DVWERXQG IURP :DVKLQIJWRQ @RXDH®D WE& W RSHHL DLRQW/ I
ZKLOH ZHVWERXQG IURP +DUUIRR % RO GV R VEIBHKHL®E) J
PSK 2JGHQ &LW\ RIILFLDOV WDZ/H UDHGHW WXWO ON K BW UREK L
GLUHFWLRQV $QGHUVRQ G7BER BESRMBWWQYVHISMHBEY VXIPH F
PL[HG IORZ WUDIILF IRU WKHN&EKFMWBRIQHSMOMWHUQDWLYH RQ

$W PRVW VWRSV WKH %57 YHXHE RV DZ RUDE KW BHKAHOVRORW C
ORFDWLRQV WKH %57 YHKLFOBQAR XQR&Z W/YHRS MK MAMKHH OARUFIDYAH
LQ D GRZQWRZQ DUHD ZLWK WOWRHHRRYRQ D YUBDIGF KDYEB AL\
VHUYLFH WK 6WUHHW P H DARXQIGWXPDW FAUKIHD 98 B 7D\QH WDYA.E HV
EH\RQG WKRVH IURP WKH FXUWRWHQ W EXWRMHLRDEFE W KEBENKWMUP
OHYHO SODWIRUPV RITHUHG EXPAMKER® Y76 VOVWHPG ZIRXIOIEK W HG.
VWRSVY SRWHQWLDOO\ LPSWKHLR UWLRIQLR IFWRRIG IDVOLR Q 7 H-@\
6WUHHW DQG +DUULVRQ %RXOHYDUG
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7UDIILF DQG 7TUDQVSRUWDWLRQ 7HFKQLFDO 5HSRUW
2JGHQ :HEHU 6 WDWH 8QLYHUVLW\ 7UDQVLW 3URMHFW

%XV 2Q0\ /DQHV

7UDQVLWLRQ 3RLQWV

7KH WUDQVLWLRQ SRLQWYV | RROR P D[BHIGHNO R T HD BV HHVDW R [E\K ¥ L
SRWHQWLDO IRU %57 LPSDFW\R SRVMLE O/ 0 RF BWRRAVVIRW V
WUDQVLWLRQ SRLQW RQ +DUWIG/RQ %RXOHYDUG ZHUH LGHQ"

X WK 6WUHHW
X QG 6WUHHW

$IWHU GLVFXVVLRQV ZLWK DWINOHKPR QO WW\G WKH S WRNMBHAFUWH }
SRLQW IURP IXUWKHU FRQVLGHREDMLURI) GWN WRGULP KW FRV VZ I
EXVLQHVVHY DQG SURSHUW LHV WIKXYV RWIOR QV & R L Q@QVG Z®W UHHY

$W WKH QG 6WUHHW WUD QN LARXROEG PRYHVL QVE B GHB K W HRA LW
ODQHV RQ WKH QRUWK VL G R XRI GWIX® OLRZWWM KN HEBN LYRHDK LTAKOLIV \2
DGYDQWDJH RI EXV RQO\ ODQ HE\R WK WRRUIW KE RK Q@ \D 19 GV VAR XM
$GGLWLRQDOO\ WKLV OD\RXWWDWQR®G ZS/0®N$| RAURP § CLOF W/ K\HK A HV
%RXOHYDUG DW WKH VLJQDD VWMANIHOOLDIDG SWKXH/VILY HD QL BUWHR)
)XUWKHUPRUH LI WKH %57 WHRK LPRLQHGZ HOURZ WR XW\KD @ V L P IGR &V
YHKLFOH ZRXOG KDYH WR PDMN WHRY HH D KT WIKAHN DFF® R SIK@\Q
VWDWLRQV DW QG BWUHHW

7KH %57 WUDQVLWLRQ SRLQWRSRY HAGK W VRQYWKNHFRA B L GVWRWH LSK
(YHQWV &HQWHU SDUNLQJ ORF VKWLM OHHKLHFO\H DASHH MG 8 LFQ
IHZ LPSDFWV DUH H[SHFWHG DW WKLV WUDQVLWLRQ SRLQW

OLFURVLPXODWLRQ OHWKRGRORJ\

,Q RUGHU WR DQDO\]H %57 LPGDF "VSRUWDW
VIVWHP WKH SURMHEW WHDP FR( PXODWLF
DQDO\VLV ZLWK WKH WUDIILF DQTL 66,0

7KH SURMHFW WHDP DQDO\]HG L3R SLWLRGQV
DQG ZLWKRXW WKH $FWLRQ $QW® O DV FRQ
LQ ZLWK DQG ZLWKRXW WWHK. ..o.iq wcweicwe JLYH IRU

VLIJQDOV DQG LQWHUVHFWLRQV RQ +DUULVRQ %RXOHYDUG V
ZRXOG EH DIIHFWHG E\ WKH BX3/0 FSGI@®\NOKDRXHNV K Bb\H FPDOR K HK WKK |
YROXPH WKDQ WKH $0 SHDN KRX W KMK3ID BOIDO\ K RX URE X WHICH
UHSUHVHQWDWLYH SHDN WLPHYUD R FRX GAHGH VBION | RIOLO/REZ Q Q

QG 6WUHHW +DUULVRQ %RXOHYDUG
WK 6WUHHW +DUULVRQ %RXOHYDUG
WK 6WUHHW +DUULVRQ %R X® HWD WR HEWHW K6 %W BTV H QL
WK 6WUHHW +DUULVRQ %R X ®IHMD WER VHREHAUK 6%6/57NWHHQ 8\QU

,Q DQDO\]LQJ KRZ ZHOO DQ LRURHHFAW W/IHDP RESHAUHDWPH D HVE K\A
DQG RU RSHUDWLRQDO OHY®\W HIVHFUMIRFM 7PSLABOONKHR G '
UDWHV DUH XVHG DV PLQLPDR®G HWF RS \W DR F® H H IV IDRHSUIEEO
RSHUDWLRQV

X X X X
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7UDIILF DQG 7TUDQVSRUWDWLRQ 7HFKQ
2JGHQ :HEHU 6 WDWH 8QLYHUVLW\ 7UDQ

7KH SURMHFW WHDP FDOF X ®D&GHGG JOIPHHDW R G VRIW S KA/ VU R P
PHWKRGYV DUH FRPSDUDEOH ZLWHK \RK MHRRWAKIR@MYD QG SURF H
Manual 75 % WR FDOFXODWH YHEL DOHVZEROND\ RE NKH ORDWE
RI VHUYLFH GHILQLWLRQV IRU VLIJQDOL]HG LQWHUVHFWLRQ\

7TDEOH /IHYHO RI 6HUYLFH &ULWHULD
IRU 6LIJQDOL]HG ,QWHUVHFWLRQV

O '"HOD\
FOH

&RRUGLQDWLRQ ZLWK 8'27

%HFDXVH WKH SURSRVHG %57 EXNM QRIDQ U IXREKD B R DHUD DAM
+DUULVRQ %RXOHYDUG WKHL ®KRMZHF WWANDH D W FF FeRHYY GHLOCRDBWIA
DQDO\VLVY DSSURDFK WKDW P KW J8V2K VD[S 6 FWL B WELURRGF\A V'\
WHDP YHWWHG DOLJQPHQW FRWHHEBWW'RYD & WQ FIRU &R UDUNRH/GH
DOVR VXEPLWWHG PRGHOV WARDSQG/ D/GMIU H VR/WKH GV WVHKIHLL W HF RIPHP

,Q SDUWLFXODU 8'27 VWDII DOW¥RG SARKHD & bl RWILH B @/ W\M DVR- INDFD
DVVXPSWLRQV WKDW UHIOHF27 R QHWFOXODUQMNHQWFRYDU BRI EY K
FRQVLVWY RI JOREDO SRVLWIMRQOQLRQVSRQYWHBV*RQ WQDQ QO HWE
FRPPXQLFDWH ZLWK VLIQDO EWQWHKROOH WW EKKQQGBGKWFWHG !}
WUDQVSRQGHU DOHUWYV W IKOH ¥ RZGGOWR Q WRIRIOZIH U WRK L F\KHIE
RU HDUO\ JUHHQ OLJKW WLPWKRWWKMHKRFIOMHHQW VHUYLQJ

$W PRVW +DUULVRQ %RXOH YDNGVLOQWHHR \DH N\W DR @R X\OKG. \Q B W
WKH %57 YHKLFOHV ZRXOG D OVUKIWREX JKHP R B\ HRJ WV KHR B VM RW
DOUHDG\ UHFHLYHV WKH PPMRRBUWHRFEIDWYXH WUW HIHR\ FOO.H KOWH @/L
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7UDIILF DQG 7TUDQVSRUWDWLRQ 7THFKQLFDO 5HSRUW
2JGHQ :HEHU 6 WDWH 8QLYHUVLW\ 7UDQVLW 3URMHFW

WRR VKRUW WR WDNH JUHHHBWIWKM. WKRHWURPRS K HQIL EHOWR
JUHHQ OLJKW WLPHV QHFHVW¥DU\ IRU SHGHVWULDQ FURVVLQ

$ SRWHQWLDO ORFDWLRQ ZK®MLNH D\SS RO\ VR XA GWEHP W IR O G
+DUULVRQ %RXOHYDUG LQWHOWH B\ DRVQ YHKHRIXOWE KFHU RVW LR
%RXOHYDUG HDVW ZHVW EHWZRHGEF WVKSXVHEG G 6W.DW HH 8IQLR
%HFDXVH WKH SULPDU\ WUDIIRR PHDVHRNRW 2R Q@M WKU GR X\
H[SHULHQFHY ORQJ ZDLWV WR UHMPH®ERA BHKILHFOG @ HIKWE HK L
LW FRXOG EHQHILW IURP D GIRWRHIHWDWKURKYK WK HH® W& KDWX
IDVWHU RU HOVH FDWFK WKB RW & RY WWIR ZDH MWQWSKKDRXH 0 QG
VLIJQDO F\FOH

$W 8'27 VWDIITV VXJIJHVWLRHGVBEH BQRMWMEYW WHDP \L\WW HB X G
GLYHUWLQJ VHFRQGYV RI QKR WBVWRXWKW BSKBE BV I7AKH W RK\Y
DSSOLHG WR DOO PRGHOLQHVKFBWDLY HRNVWR PONRK LRI HVE HF RIQ
WUDQVLW VLIQDO SULRULW\ V\VWHP

2WKHU DVVXPSWLRQV XVHGAOX®KE W PDLQ XMW HKHDAADLR Q Q
GLUHFWLRQ D PSK WUDQVDW WHKHKLERWWEGH NS H W& HD VPP
%RXOHYDUG DQG VHFRQGSEWIMWR® QHELZHDLO W VIR B @ D 0Q WL
IURP 8'27 ZHUH DVVXPHG IRU EDVKHFRQREM WEWR QVH D PQI\OVOAP H
LQWHUVHFWLRQ VWDWLRQ HHRW DADIURIQ Y FDQV DERGV K WKK BIW UZHGH B
%RXOHYDUG LQWHUVHFWLRQW WRYBOOREURKHKWE K WKUIDOD®
EHIRUH VWRSSLQJ WR GHOLYHU DQG FROOHFW SDVVHQJHUV

2SHQLQJ 'D\ &RQGLWLRQV

7KH SURMHFW WHDP DQDO\]HI®R U @BHQV BB VWLIRG B8 G LRAULFROQF
ZLWKRXW WKH $FWLRQ $OWHOQDIWLHIHW K R KWWR SHKGIL B WELIR QD §)
VHUYHV DV D EDVHOLQH VFHQDH PR DG B Y RWR GHNO § RTPXDDQU/D
RI WKH $FWLRQ $OWHUQDWLYRQ PuURXIQIFYYDRIGEX R B V HR Q H#TOLLWDLH
WKH ODVW VHYHUDO \HDUVW \QSHQR EPNE \L. QW U D IK DS RRXI@ H L
WKDQ FRXQWYV SHUIRUPHG IRBRWKH VIXPH OWRBWSLRRMHGW W |
GDWD VRXUFH ZLWK WKH KL ORUHW/DN LLGF) YFRRADGPLHAWL RIQVG H Y
YROXPHV RQ +DUULVRQ %RXOHYDW\GRKERQDLGHKFULRAXPKN VO
VHYHUDO \HDUV DQG DVVXPEQRMQFRSHIQLRUQGCWK HR QHYWH \}
WHDP DSSOLHG WKH H[LVWL&JIJRSRIQEQW LRIV RRERANY IRU W

7DEOH VXPPDUL]JHV WKH L QWIRWVWENQIROY JGHEY H@WRH UWHHUFYALLE
ODQHV $V VKRZQ LQ 7DEOHZRWEGE EBWVYR Q GPWHDMHIBWGE M B D
LOQWHUVHFWLRQ 7KH PRVW WXEWWDKHNLOQG & @ EUWHHHDW H DARXO/C
LOQWHUVHFWLRQ 7KLV LV GRS FHUWRIPDW HG\ S\KD VDL Q2 LW/R KS URRV
SKDVLQJ IRU WKH QRUWKERXQG DQG VRXWKERXQG OHIW WX
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7UDIILF DQG 7UDQVSRUWDWLRQ 7HFKQ
2JGHQ :HEHU 6WDWH 8QLYHUVLW\ 7UDQ"

7DEOH /HYHOV RI 6HUYLFH DWRGLV QQOW KHG3,® HRWU
RQ 2SHQLQJ 'D\

UQDWLYH

W 7UDIILF

LFOH

&RQGLWLRQV

7KH SURMHFW WHDP DQDO\]HIRUGRB GV MWERQRQL S H U | RRAP\DXPH
EDFNJURXQG WUDIILF JURZWK ID\) GPSORY & FBQIRD GZ B F XQHWHZ
BHFWLRQ  QWURGXFWLRQ YHIEWOR| WHXPWPLIFBIL FHW KV DI ® Z L
$FWLRQ $OWHUQDWLYH ,Q Q IDEMH O VI RL O/HUNHGSM 1D WWHWE KRR

7DEOH VKRZV WKDW WKH WIG 6\@WHHIW HDWILR Y @ XCRX O H D
OHYHO RI VHUYLFH LQ Z LWMLKYRX BVQVE KW KIDPW MRKQH SS3-W/HL B Q DS ¢
DGG RQO\ VOLJKWO\ WR WKRQGHODN UDHE Y FOQIB J HS W1 W K/ R W
WKH $FWLRQ $OWHUQDWLYH XBRXORE D& E PREVW BB W IYHE LGHG
RYHUDOO OHYHO RI VHUYLFEQHR O HGI PDKI) RAD G QWILRRHS O
+DUULVRQ %RXOHYDUG LQWRSIHGIEQUL B Q\DARQ & L WILGRIWY W R RV |
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7UDIILF DQG 7TUDQVSRUWDWLRQ 7THFKQLFDO 5HSRUW
2JGHQ :HEHU 6 WDWH 8QLYHUVLW\ 7UDQVLW 3URMHFW

DERYH EHFDXVH WKH DVVXPHGQ34DSUURNRRWHARROOMHE D Q6 UZH [B\H
FDSDFLW\ WR PDWFK WKH LQFUHDVH LQ WUDIILF

7DEOH /HYHOV RI 6HUYLFH DWRGLV QQOW KHG 3,0 H RWU
LQ WKH 'HVLJQ <HDU

UQDWLYH

W 7UDIILF

LFOH

5HEQGLFDWHY D IDLOLQJ LOQOWHBVHFRRMLRQ OHYHO RI VHUYLFH /

WK 6WUHHW $FFHVYV

,Q DGGLWLRQ WR LQWHUYVHRWIHFEW OHHTHRO HRYDWAMNDWM. AB WWKHH C
TXHXHV EHFDXVH RI FRQFHU QWKW KDRA W KHXHAN HPQ WKW EFOHR PR
6WDWH 8QLYHUVLW\ FDPSXV WUEMNMLF PREBHOKERX®&KB ZWHW KBC
IURP WKH WK 6WUHHW +DUQL¥ RX0%RXHDAHRMH G RQIWHOQ R X FRV

DFURVV WKH %57 HQWUDQFHLQW VDK X% 7 WHKG WO H HWV P K OHRF
DQG RXW RI WKH FDPSXV

7TDEOH VKRZV WKH DYHUDJHNXHKQR O W KERXE®I GO B F WRD IFRKU W

IRU WKH $FWLRQ $OWHUQDWL Y F KRIQWRSEHIH. Y K BD DVEGW QZ L\
$OWHUQDWLYH YHKLFOH TXHEOHY ZRKEW®W RIFWWERWDKH BYDLO

7TDEOH 9HKLFOH 4XHXHV RQ +DUUIRMRQ %RXOHYDUG 6
WK 6WUHHW LQ WKH 30 3HDN +RXU
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7UDIILF DQG 7UDQVSRUWDWLRQ 7HFKQ
2JGHQ :HEHU 6WDWH 8QLYHUVLW\ 7UDQ"

PRGHOHG WR RSHUDWH LQ FRRRIL @D WU RWORDLWRXFOMK DU & L 6
WKH VLIQDO VKRXOG QRW SURWLIE®\WQPIHP B H&L.D WHIKLE B H QD C
,QVWHDG WKH VLIJQDO VKR X\KG SABRYYBKLP Qi HRH® \OL QKRR RWU
WKH FRUULGRU WLPLQJ SDWWHX®WLR Q WWR R R UGMKP M/JRX W K HW/(
$GGLWLRQDOO\ 8'27 VWDII VYIJKR WG DWW HV B H/ PRIECHD G
VIVWHP WKDW{V WLHG WR D POUDIOVSIRQIG H K DR Z\DK HV/% 517 VY H |
FKDQJH IRU D %57 YHKLFOH K®OD AFQG HRMD RA\ RULLYGIW M @W |
WKH %57 DFFHVV 6XFK D V\VWRHP XWHERQ QN KLH) 3 bl R WR. DM 1P G%
FXUUHQWO\ XQGHU GHVLJQ E\ 87%

7KH SURMHFW WHDP LPSOHPHQRRQBD® DYVKP SWMVRQM G @W R WDK
PLFURVLPXODWLRQ HYDOXDWDEQHI| DXPRB BMWHWHWK N LHIQ DB\
VLIJQDO RQ LQWHUVHFWLR® @HRQPORBHQHQY LGP\ IIRYGFRQ G LW
WKH WDEOH WKH VLJQDO ERXR3EH GDYH DL WAVRQKE HWIHFQW R IR \

GHOD\ DW WKH WK 6W UM MU ¥BIEWLL\RRQ DB KO M YDWR EH
+RZHYHU WKLV LV OLNHO\ EHWIDK V HVW KKV WHRNWD @ QGMHDWDM H B W
EHWZHHQ WKH WK DQG WWKX®WDHHW LQHZ HUNIKVOL ROV WK
QHLWKHU LPSURYH QRU ZRUWHQ FRQGLWLRQV DW WK 6WUFH

7KH WLPLQJ RI ZKHQ WR SRIWH Q WIKD®WU H I§WWIK&RX MG VE B Q®LO/
TXHXLQJ DQDO\VLV VXJJIHVWYVWKKBWUHHHNL. ZRX T & HORW EORRF |
DFFHVV DW WK 6WUHHW RQW\SBIQG QN UDI\V R ZUHHYGILUD BADDI HW \
PLJKW PDNH LQVWDOOLQJ D VE&BQDW LRQ\RERQWKE IGIDA HFRQV

JRU HI[DPSOH DEVHQW D VLIQBOEDHGZRKYOHGPKDQYWH W RPDNH L
DFURVV WKUHH ODQHV RI RWKBR®LOQIWRUW K HF: H HRIUGHDWHRS (
FDPSXV 7UDIILF PRGHOLQJ VXKRZYV WM DW WRXWISYWX OGO R VH
WKH QRUWKERXQG WUDIILF ZKUAFXHZRXOK X KDGISWNVW K WD 7+ R
OHQJWK RI DQ DUWLFXODWH®GPFHO MY K MFLARD DPOM H VO\H MD RVZ2H
FKDOOHQJLQJ WKDQ IRU FRQYHQWLRQDO YHKLFOHV

$GGLWLRQDOO\ IRU WKH U IRIGEWRWXOU RXRWQ R% FEP® S X U LDEY GV |
ZRXOG QHHG WR PHUJH DQG PRQ MMYH LL P FAUR VWV MWAKUWK HD B Q
FHQWHU UXQQLQJ %57 ODQH R7 EHVSHRYWW DRGHGP Z HIOW Q B HISG

WK 6WUHHW VLJQDO VR WKRER XY A W RRRX E IO RFNM GL E \RQRW
WXUQLQJ YHKLFOHYV

+DYLQJ SURWHFWHG VLIQDOIRH& RRYHEHQVWWDLQWR Q@IOYG B X
ZRXOG KHOS WKH %57 YHKLFOLIDVE B BINW XWEIW WG B QL) B RSUHHD NI HKKE
WKDW EHFDXVH +DUULVRQ % BXXQ HY DRAGVIVW WR VSNID/MHI RUJKR @ C
VLIQDO DW WK 6WUHHW ZRXK G'PHDQ® B FRFXEMHDIWLRER 2
VLIQDO zDUUDQW DQDO\VLV SURFHVVHV
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7UDIILF DQG 7TUDQVSRUWDWLRQ 7THFKQLFDO 5HSRUW
2JGHQ :HEHU 6 WDWH 8QLYHUVLW\ 7UDQVLW 3URMHFW

7TDEOH /[HYHOV RI 6HUYLFH DWH @GWW UR @ RO MRHQUQDIWNLK MYy KQ WKH
+RXU ZLWK DQG ZLWKRXW D WK 6WUHHW 6LJQDO

5H&EQGLFDWHY D IDLOLQJ LQWHRBV¥HMRMWLRQ OHYHO RI VHUYLFH /

'HEHU 6 WDWH &DPSXV $OLJQPHQW

7KH $FWLRQ $OWHUQDWLYH WKW\RDW K ADIRIS X MERQ GRZDWD BRR
EXV RQO\ DQG PL[HG IORZ OD®¥W DREIMDF BQW B/IRUR U CRIQORIP\
ORFDWLRQV WKH $FWLRQ $0@&W UEXDW MWYKH ¥ H RIVR/IHVFD B 18 XOR
DQG WKH %57 DSSURDFKHV WRQWUHR ORBIGYV ZRK @ BWELR § VER SV
WUDYHUVHV D VPDOO UHVL & HQQNEL B R XDAUKH B DEOHYWHZA/H R IQ F\IY R B XY/
WKH %57 YHKLFOH ZRXOG FURN V&R ZGWW\ SHLOMLF 'V WYJHH HIWQ
DSSURDFKHV ZRXOG EH VWR S KLEQW WFRRXO@HG\LBIQG WIRHWADT |}
+LOOV 'ULYH

J)LQDOO\ WKH %57 DOLJQPHQWURPXW & H RO RYH QMK/ 63VHIQFNHHN
GRZQ WKH KLOO WR +DUULVRI@QWWEX VXY DRIGW V KRY HU RID\GHDX/W
RQO\ 7R IDFLOLWDWH ELGLUMRWGROQD @RKSIGPR RSB S Y H &/ K
IRU ZHVWERXQG WUDIILF DVYZH @& H %65 KY B BIQFHOH ¥ RX@G MHU
WUDIILF

6LIQV 3DYHPHQW ODUNLQJV DQG 7UDIILF &RQ

,Q JHQHUDO D PHGLDQ EXV R KH/UUDHLO \ VIRS B/IKBHIGIW MARX O
QHHG WR PDUN WKH FHQW H W@ 0Q QUIPV V BN FEN@QRIDOQ HO/D IQQH
ZRXOG EH SK\VWLFDOO\ VHS D UDPVBIGG! GRIFP P U FHDGV HIGR B \ WALKDH | X \
GLIIHUHQW PDWHULDO VXFKDRQG FRIEGIW HRIR W WHK K REIHGLF\
SDYHPHQW VWULSLQJ UXPEQ@HRYWUKIHSAH RO HRHQVRPELQDWLF

6LJQV LQGLFDWLQJ EXV XVHIRQ@RXIOXB VEKHLG A G XKED\GH GQEXE G
LQFK KLJK PHGLDQ EDUULH U @ RWOHS VEHRLEX\W R Q OH G DEHIWZ ¥
DXWRPRELOHV IURP XVLQJ WHH IEX® \W R GHM DN QWX O € L\@ JWOXIJ
LQWHUVHFWLRQV $FFHVV WRDUWH\GRAMD WRRQHYDOME ZR&OG
WKDW LV WKHUH ZRXOG EM BVRDIBOIO®R XV K R HFPUHIGIIQDFQ E 1B K lUA.GIH
FURVV WKH EXV RQO\ ODQHV ZKHQ QHFHVVDU\
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7UDIILF DQG 7TUDQVSRUWDWLRQ 7HFKQ
2JGHQ :HEHU 6 WDWH 8QLYHUVLW\ 7UDQ

87$ ZRXOG ZRUN ZLWK 8'27 GXURWVH RIKWKHQDURBHVWIQ BISUI
DQG PDUN LQWHUVHFWLRQVWKHR UGHUL FAORH P DA\RH Q/RW HP MVKADIN
EXVZD\ )XUWKHU OHIW W X4MUWU LWARR WA R XOWW D H B W\R RQGV E H
VLIQDOL]JHG LQWHUVHFWLRRQWRRQ®R X/GH WDW BUIQR R QW +DW |
BWUHHWY ZRXOG EH HOLPL@DW HRX D TR X0 GQFHI BR WW HIGW $/G;
WXUQV DFURVV WKH EXV RQONDUBQRIYW B RRJ R D U ULW R I HIG/R/X D\
LOQWHUVHFWLRQV ZRXOG DOVR EMUWH W W WGLHWWFHIG EYH® DVEKRHY A H
DGGLWLRQ RI QR OHIW WXUQ VLJIQV

&RQFOXVLRQV

7KH SURMHFW WHDP DQDO\]HGR WIK 4 5 P DIDAWHURQ &/ IRSHBR Q|
2JGHQ ,QWHUPRGDO 7UDQVLW L&HQUWHW\ZD Q& O EBAU' H6 M B RIS ¢
$FWLRQ $OWHUQDWLYH 7KHPHQ@MOA]RIGPROHGQPIR@ WV KDY H/O
VHIPHQWY Rl EXV RQO\ ODQHYRXIOH DQRID K RY HP IVPHESY WOIREW L |
WKH WUDQVSRUWDWLRQ V\VVZR R EG REXNHD WK B/ &45170 DHIIOL F\® R
FRQYHQWLRQDO EXV VHUYLFH

7KH VHIJPHQWY RI WKH $FWLRQ PQW W ZGIW\M LY HDDLVDRY B BVZR @Y
PLFURVLPXODWLRQ DQDO\VL$FWLIR @ $OXCHUD DWR X HVEKRX\O & K
IDLOLQJ OHYHOV RI VHUYLFH DW DQ\ Rl WK IR DHDLA JHEDL Q VRH
FRQGLWLRQV LQ ZLW KR XWKW K HWF 8/ W R € H\WO W B U Q DWR.Q 16 R
LQWHUVHFWLRQ ZRXOG KDY ® (I DEIDEDX VBIHRN H S URIMHFWH.G H |
YROXPH RI WUDIILF $GGLQJWHUWHV#%HBEW VRIQ ZIRFHO & D K 1D V@ L
VHFRQGY WR WKLV DOUHDG)\ IDLOLQJ LQWHUVHFWLRQ

%HFDXVH RI H[SHFWHG 30 SHDMWKKR XW KY 6/\W UFHGIHW THXOHXHIW R QY ¥
LQWHUVHFWLRQ E\ WKH SIUGRIMHFIV WWHDPV UWFR® O H ¥ GIMQ D
$OWHUQDWLYHTVY QRUWKHU @ GILOWUD QWK FDP SWKH DHE HDE RS YWD
7KH VLIJQDO ZRXOG KHOS SUHWR A YWVKHQWR? D/GI& LROOM R] R/
EHLQJ EORFNHG E\ YHKLFOH TXHXHV

$OWKRXJK WKLV WUDIILF VIX®IXQ QN VQRWQ BBBLYWARURPSEQ
SURMHFW WHDP QRQHWKHOHVVNQUHFRRPHQQN F BQVIL@H LBLLRIN
FRQVWUXFWLRQ WR LPSURYM V DVKNS DRIGHFWDWMDW®W PROGHDE
SHUIRUPDQFH IRU FRQGLWLRQDVRIR R SHQWQ 8' 3D \V IMD F RIRYGE L

WK 6BWUHHW VLJQDO FDQ R WW D@DHODWS HA IXQPIVHFOK HALHV R RQ+ Y
%RXOHYDUG :KHQHYHU D  WEVSNDDHOH/G V WKQHD DQR/IW B @/ OBV L |
WR 8'279V VLIJQDO ZDUUDQW DQDO\VLV SURFHVVHYV
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7UDIILF DQG 7TUDQVSRUWDWLRQ 7THFKQLFDO 5HSRUW
2JGHQ :HEHU 6 WDWH 8QLYHUVLW\ 7UDQVLW 3URMHFW

SHIHUHQFHYV

$QGHUVRQ -XVWLQ
3HUVRQDO FRPPXQLFDWLR Q REIHM BHIQQ& LW \WILQGS$ OELHALY BRR R
,QF UHJDUGLQJ WKH RSHUW W I6QWU FIKIDWJ DODWIFKELVWLFV RQ
>)+:$@ )HGHUDO +LJKZD\ $GPLQLVWUDWLRQ

7HFKQLFDO $GYLVRU\ 7 SHUDQIGDQE H URF BVWLQJ (QYLUR
6HFWLRQ | 'REXWPHOWAZZ HOYLURQPHQW IEBD GRW JRY OH.
JXLGDQFHBSUHSDULQJBHQYBGRFXPHQWYV DVS]

6HDUV &UDLJ

SHUVRQDO FRPPXQLFDWLRQ'EH/QLHEQDHHLEHDASRRU:REHU 6!
8QLYHUVLW\ UHJDUGLQJ :HEHG HRMROJW B SSQIFWH WBVWHISWAHWPW K G H Q

>75%@ 7TUDQVSRUWDWLRQ 5HVHDUFK %RDUG
+LIJKZD\ &DSDFLW\ ODQXDO )LIWK (GLWLRQ

>8'27@ 8WDK '"HSDUWPHQW RI 7UDQVSRUWDWLRQ
7UDIILF RQ 8WDK +LJKZD\V
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