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&RQVLGHUDWLRQV 5HIXODWRU\ DQG (WKLI
&RQVLGHUDWLRQV

5HSRUWLQJ RI 6DIHW\ ,VVXHV DQG 6HULRXV %UHDFKHV RI W
BURWRFRO RU ,&+ *&3

,QIRUPHG &RQVHQW 3URFHVV
'DWD B3URWHFWLRQ
'LVVHPLQDWLRQ RI &0LQLFDO 6WXG\ 'DWD

'DWD 4XNVXUWQFH

6RXUFH '"RFEXPHQWYV
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6SRIQMRKDOLILHG OHGLFDO 3HUVRQQHO

$SSHQGL] &OLQLFDO /DERUDWRU\
THVWYV

$SSHQBIFYHUVH (YHQWYV 'HILQLWLRQV DQG 3URFHGXUHV IRU
5

(YDOXDWLQJ )ROORZ XS DQG 5HSRUWLQJ

"HILQLSNLRQ RI

'"HILQLWLRQ RI 6%(

5HFRUGLQJ 5HSRUWI$SQV DQG RRIO®IRY XS RI

5HSRUWLQJ RI 6$(V

$SSHQGL] &RQWUDFHSWLYH *XLGDQFH

ODOH 3DUWLFLSDQW 5HSURGXFWLYH ,QFOXVLRQ &ULWHULD
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:RPDQ RI &KLOGEHDULQJ 3SRWHQWLDO

&RQWUDFHSWLRQ OHWKRGV

$SSHQGL] /ILYHU 6 DHHWLARQXIDOBGWHR® ORZ XS
$VVHVVPHQWYV

3),=(5&21)," (17,%/

&7 * 623 &QQFDBURRFROYHP SDM3KDH
CHP B 300H

3) %7 51$

YDH&29,'  9DFAQH/

3URRFRR

SRRRGPHIPHWY  -XH

$SSHQGHEUHYLDWLRQV

$SSHQGL] 6 WRGBHWWJISHQABEY IRU (QKDQFHG &29,'
5()(5(1&(6

/1,67 2) 7$% (6

7DEOH SRWHQWLDRBY LQ 6WDJH
7DEOH /RFDO
5HDFWURGIB@DOH

7DEOH 6\WWHPLF (YHQW *UDGLQJ
6FDOH 7D E O H6 F D ORU
YHYHU
7DEOH 3UREDELOLW\ R$(2EYWUXYABHOW /HDVW
(YHQW :SIDMKHMUHQW 6DPSOH
BLIHV
7JDEOH  JSDWDIUV PV 30DQ D Q Gl UF¥Q ®DGL HIWIIRWL W\
7JDEOH 6WDWLVWLFDO 'HVLJQ 2SHUDWLQJ &KDUDFWHULVWLFV 3
6XFFHVV RU )DLOXUH IRU ,QWHULP
$QDO\VHV
7DEOH 6WDWLVWLFDO 'HVLJQ 2SHUDWLQJ &KDUDFWHULVWLFV 3UREDEI

IRU )BQDO\VLY DQG 2YHUDOO
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5DQJHURMGGYHUVH 5DWLRV JURP WR
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3),=(5 &21)

* 62 3 &MQFBURRFROYHP SDIM3KDH

&7

3DH

' HRPBEU

51%

9OFRQGV

SRERBPHIPHW  -XH

%l 7

3)

5272&2/ @00 $5<

YDHG&29,'

&R &V

6KRWIMB $ 3KDVH

6WXG\ WR (YDOXDWH WKH 6DIHW\
BQ XD W K\

DEBILWD F\ RDBABLQH

0
2

JH
&DQGLEIDURVW &29,'

7RO H U D ER.PX @R
5D Q1D

I

$ SQHXPRQLD RI XQNQRZQXRDR



@ AYFPMWLIH YWMRK +SSKPI (SGW J=i\A ~id -JfAZAEnJ

"IRR=Z NPT EXJI ITHEXIHS@EEXMEBEPPRMRY X

HQDEOHYV WKH UDSLG GHYHORSRBQW LRIDODEEVEBVHMDLQVW HPHU
LQFOXGLQJ

6%$56 &R9 (DFK YDFFLQH FDQGLGDWH LV EDVHG RQ D SODWIRUP RI QXFOH
PRGLILHG

PHVVHQJHBRGAS%1$ %17 E (DFK YDFFLQH FD

QGLGDWH H[SUHVVHV RI
DQWLJHQV

WKH 6856 &ROO OHQJWK 3 PXWDQW
FRSU

DGV XS ~ SUHIXVLRQ VSLN
JO\ 3

YHUVLRQ D WULPHUVBHG 6¥3\¢ RRIBRMOHIIQ UHFHSWRU
GRPDLQ 5%"

YHUVLRQ RU D PHPEUDQH DQFKB®WHBHNULPHUL]HG 6%$56 &R9
6$56 &R9

YDFFLQH FDQGLGDWHV WKDW PD\ EH WHVWHG LQ WKLV VWXG\ DU

%17 E YDULDQW 5%3 HQFR®RGHWKH 5%'

%17 E YDULDQW 5%3 HQFR®R®EGEBS 6

%17 E YDULDQW 5%3 HQFR®RGED$SPHPEUDQH
DQFKRUHG 5%



-JfAZAEnjd

i\fA ~id

J=

AYFPMWLIH YWMRK +SSKPI (SGW

®

ITHEXIS@EXMEBEPPRMRY X

" iRR=ZiMNNPA I EXJI

SURSK\ODFWLF

LV LQWHQGHG WR L QLYRPXQLIRIITHIE BARH V B | HWKH V H

YDFFLQHYV DJDLQVW &29,'

%17

S (17,8)

3),=(5 &21)

3DH

* 62 3 &MQFOBURRFROYHP SDIM3KDH
' HRPBEU

&7

51%
ODFRQH
SREFRBPHIPHW  -XH

%l 7

YDHG&29,'

3)

( QESRQV

3UPDU

( VAP DOV

3UPDU

2 EMPAYH/ (WP D QV DG QGSRQWV

YRUBD NH DA

SURRFR&

2 ENtPYHY

3UPDU
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WR GD\V IROJORZIGQDUUKHD QH

HDFK GRVH

AB\VWHPLF HYHQWV DRE XBHZ RU Z
ORZM®LQW SDLQ

WR GD\V IRQ
HDFK GRVH

AMGYHUVH HYHQWAB $$YV
R

IURP 'RVH

PRQWK DIWHU WKH

ODVW GRVH
ABHULRXV6$(V
IURP 'RVH  WR

DIWHU WKH ODVW GRVH

ZRUVHQHG PX

A (V

PRQWKYV

,Q DGGLWLRQ Il
FRKRUWYV IURP

SDUWLFLSDQW

MEQRUPDO KHP[DWRORJ\
DQG FKHPLV|WU\
YDOXHV
IWHU
GD\V

ODERUDWRU
DQG GD\V
'"RVH DQG
DIWHU 'RVH

AUDGLQJ VKLI
KHPDWRORJ\

DVVHVVPHQ

Q+WIRQWR@RA\ DQQ
6WDHERUDWRU\ SDUDPHWHUV
WKH SHUFHQWD|JHs RW D I6GIF & ILRQ

vV LQ
DQG
FKHPLVWU\ PDERUDWRU\
V EHWZHHQ
EDVHOLQH DRG DQG

ZLWK

GD\V DIWHU|'RVH
DQG EHIRUH [RVH
DQG GD\V DIWHU
'RVH

6HR Q@D U 6HR Q@D U 6HR Q@D U

7R GHVFULEH
LPPXQH UHVSR
HOLFLWHG E\
SURSK\ODFWLH
YDFFLQHV LQ
DGXOWV DIWH
GRVHV

KK SDUWLFLSDQWV FRPSO\LQJ
Q¥HWK WKH NH\ [SURWRFRO
FULWHULD HYD|OXDEOH

WDUWLFLSDQW

K HR@WRKALQJ WLPH
UHFHLSW

SRLQWV DIWHU
RI VWXG\
LQWHUYHQWLR(

60 JH 6OUGDER R W
DQG GD\V D
DQG GD\V
DQG PRQW
"RVH6WJH
1R GOMIDER RW D@
b@IH &RW GD
DIWHU 'RVH
DQG PH
DIWHU 'RVH

IWHU '"RVH
DQG
V DIWHU

QWKYV

DW WKH

GD\V DQG

J=iVA A -JIAZAENJ

ITHEXIS@EXMEBEPPRMRY X

Z RU
FOH SDLQ

RUVHQHG

FKHPLVWU\
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3),=(5&21)," (17,%/

&7 * 62 3 &MQAFBURKFRYYH? SDM3KDH
" HRPBEU 3DH

3) %7 51% YDH3&29,  OCFAGV
SUIRRFRCE:
SRERBPHIPHW  -XH

2 EMPRYHY ( P DBV ( QGSRON

AHRPHWULF PHDQ WAM5I8 US\R 9V H U X R
07V DW HDREK WIPHKWUDOL]LQJ WLWHUV
SRLQW

AHRPHWULF PHDQ IROG ULVH
*0)5 IURP EH|IRUH
YDFFLQDWLRQ WR HDFK

VXEVHTXHQW W[LPH SRLQW DIWHU

YDFFLQDWLRQ
AMURSRUWLRQ RI| SDUWLFLSDQWYV
DFKLHYLQJ +|IROG ULVH
IURP EHIRUH
YDFFLQDWLRR WR HDFK
VXEVHTXHQW | WLPH SRLQW
DIWHU YDFFLODWLRQ

AHRPHWULF PHD6@56 &RIDQWL 6
FRQFHQWUDWLR|QELQ®EYJ DQWLERG\ OHYHOV
DW HDFK WLPH DPRIGWQWL 5%' ELQGLQJ
A0)5 IURP EHIRUHDQWLERG\ OHYHOV
YDFFLQDWLRQ WR HDFK
VXEVHTXHQW [WLPH SRLQW
DIWHU YDFFLIQDWLRQ
MBURSRUWLRQ R| SDUWLFLSDQWYV
DFKLHYLQJ « [IROG ULVH
IURP EHIRUH
YDFFLQDWLRR WR HDFK
VXEVHTXHQW | WLPH SRLQW
DIWHU YDFFLQDWLRQ

AHRPHWULF PHD QABEBW LBRRVH U X P
*05 HVWLPDWHG EQHXWUDOL]LQJ WLWHUV
WKH UDWLR Rl WaK¢b6 &RIDQWL 6
JHRPHWULF PHDQ RIQGLQJ DQWLERG\
6$56 &ROVHUXP OHYHOV
QHXWUDOL]LQJ A4 36HURIODMRV L 50"

WKH ELQGLQJ DQWLERG\
JHRPHWULF PHDQ BHYHOV
6$56 &RQ

ELQGLQJ DQW[LERG\
OHYHOV DW HDFK WLPH
SRLQW

YRUWBD JH
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2 EMPRIHY ( AP DOV ( QSRON
3UP DU (2 FOR
7R HYDO X DMWFHD MIIKIWQHSDUWLFLSDQW¥ 29,

RI FRPSO\LQJ ZLWK W®R&HALGHQFH SHU
LQGLYLGXDO NH\ SURWRFRO|FUSMUMR® \HDUY RI
SURSK\ODFWLF HYDOXDEOH IROORZ XS EDYHG RQ

%17 YDFFLQH
DJDLQVW FRQIL
&29," LQ
SDUWLFLSDQWYV
HYLGHQFH RI L
EHIRUH
YDFFLQDWLRQ

V SDUWLFLSDQW
UPHGD\V DIWHU U
WKH ODVW GRYV
Z LIWXVREKW HQWL R
QIHFWLR® ,55
>UDWLR RI DFW
YDFFLQH WR

W QOWHWDD/GV O D B
H FOFRLFSDAD @'t
H ERQWOUR\HG Q $
Q SDUWLFLSDQ
VHURORJLFDO
LYHLURORJLFDO
XS WR GD\V

RUDWRU\ RU

]
V ZLWK QR
RU
HYLGHQFH
DIWHU

SODFHER®@ UHFHLSW RI WKH ODVW

GRVH RI SDV 6$56
&R9 LQIHFWLR|Q

7R HYDO X DMFHD MIIKIWQHBDUWLFLSDQW¥ 29’

R1 FRPSO\LQJ ZLWK W®RHALGHQFH SHU

LQGLYLGXDO NH\ SURWRFRO|FUSMUMR® \HDUY RI

SURSK QR HYDOXDEOH IROORZ XS EDYHG RQ

%17 YDFFLQHV SDUWLFLSDQW W QOWHWDD/AVODERUDWRU\ RU

DJDLQVW FRQIL
&29," LQ

SDUWLFLSDQWYV
ZLWKRXW HYLG
LQIHFWLRQ EHIH
YDFFLQDWLRQ

UPHGD\V DIWHU U
WKH ODVW GRV
Z LMQWBIQE HQWLR
HQFHI RI + ,55
UMUDWLR RI DFW
YDFFLQH WR
SODFHER@

H R0 81
H FIRQWXUP\HG 1$
Q

LYH

b
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3),=(5&21)," (17,%/
&7 * 623 &QQFOBURRFROYHP SDM3KDH
' HHPBEU 30H
3) %7 51$% %DHG&29,  9CFAQYV
SRR
SIRRFRBPHIPHW  -XH
2 EMPWHY/ (WP DGV ( QGSRQV
3UP DY 60HN
7R GHILQH WKH VDIHWSDUWLFLYD@R¥DO UHDFWLRQV
SURILOHV RI LQGLYHEXDR®LQJ OW OHBBIMQ DW WKH
SURSK\ODFWLF %17 GRVH Rl VWKG\ LQMHFWLRQ [VLWH
YDFFL@KW LDUV LQWHUYHQW|LRQ DRI QHVV DQ|G
SDUW L FIBB@®RPAL]HAKDYLQJ VDIHW\ GOAMHDOLQJ
LQ 6WDJH UHSRUWHG DIWABWWNRPLF HYHQWV IHYHU
YDFFLQDWLR|Q WRMLJIXH KHD|GDFKH
SHUFHQWDJH Rl FKLOOV YRPLWLQJ
SDUWLFLSDQWV UBISIRWYKIHD QHZ RU
ARFDO UHDFWLRQRUVHQHG
IRU XS WR |[GD\WXVFOH SDLQ| DQG QHZ
IROORZLQJ|HDFRU
GRVH ZRUVHQHG MRLQW SDLQ
AB\VWHPLF HY HRWV
IRU XS WR | GBWMV
IROORZLQJ HDFK
GRVH
A (V IURP
'RVH WR

J=iVA A -JIAZAENJ

ITHEXIS@EXMEBEPPRMRY X
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SURSK\ODFWLF %1/ GRVH RI V X8Q D VXEVHW RI DW
YDFFLOB® LQ LQWHUYHQWLRQ DB VW
KDYLQJ VDIHW\ GBWOWLFLSDQWYV
UDQGRPL]JHG LQ ¢WDHARUWHG DIWHURDRFDO UHDAWLRQV
YDFFLQDWLRQ WKHSDLQ DW WKH
SHUFHQWDJH RI LQMHFWLRQ VLWH
SDUWLFLSDQWV UHSBN®®RVV |DQG
ARFDO UHDKEWLRQVVZHOOLQJ
IRU XS WR |GRBMVWHPLF HYHQWV IHYHU
IROORZLQJ HBW{IJXH KHDGDFKH FKLOOV
GRVH
AB\VWHPLF HYHRMWLQJ GLDU[UKHD QHZ RU
IRU XS WR | GD\V
IROORZLQJ) HRRUK/HQHG PXVFOH SDLQ DQG

GRVH
A (V IURP QHZ RU ZRUVHQHG MRLQW
'RVH WR SDLQ

PRQWK DIWHU WKH
ODVW GRVH
ABS$(V IURP "RVH
WR PRQWKV
DIWHU WKH |[ODVW GRVH

6HFRQEIU (@ FOR

7R HYDOXIIDMFH)IV\LKLH/,H{IISDUWLFLSD(&WQILUPHG VHYHUH &29,"
LQGLYLGXDO SURSKRDFWLEI Z|L WK

%17 YDFFLQHV WKH NH\ SURWRFRAHQFH SHU
DJDLQVW FRQILUPHRUNVWHHUE SHUVRQ \HDUV Rl IROORZ

&29," LQ HYDOXDEOH| XS LQ SDUWLFLS§DQWV ZLWK QR
SDUWLFLSDQWYV FZLWSORXMLFLSDQWVHDWORJLFDO RU YLURORJLFDO
HYLGHQFH RI LQHOWDR®W GD\V BIMLIBBHQFH Rl SPVW 6%$56

EHIRUH UHFHLSW RI|W&R9 LQIHFWLRQ
YDFFLQDWLRQ ODVW GRVH RI
VWXG\

LQWHUYHQWLRQ
T

,55 >UDWLR |RI
DFWLYH
YDFFLQH WR
SODFHER@

7R HY DO X DMFHD LKV HRII SDUWLFLSD@RQILUPHG VHYHUH &29,"

LQGLYLGXDO SURSKROTFWLEJ ZLWK

%17 YDFFLQHV DWKIHQ\WW\ SURWRFRABHQFH SHU

FRQILUPHG VHYHUH ULWHULD SHUVRQ \HDUV H

&29," LQ SDUW|LFUSMID@OXWEOH| IROORZ XS

ZLWK DQG ZLWKRXV8DHYWGRIGEFDHD WYV DW

RI LQIHFWLRQ EHIROMDVW GD\V DIWHU

YDFFLQDWLRQ UHFHLSW RI|WKH

ODVW GRVH RI

VWXG\

LQWHUYHQWLRQ
I

+
,55 >UDWLR [RI

DFWLYH

YDFFLQH WR

SODFHER®@
7R GHVFUUEHDWKHVHRISDUWLFL YD @WY,"' LQFLGHQFH
LOQGLYLGXDO SURSKFOMDEFNLEJ Z]| WKHU SHUVRQ \HDUV
%17 YDFFLQH WKH NH\ SURWRIFIR@ORZ XS EQVHG RQ
DJDLQVW FRQILUPHRULWHULD FHQWUDO ODERUDWRU\ RU
&29,' DFFRUGL|QJHNWYM® QUXIHE O H ORFDOO\

SDUWLFLSDQWARQ@WUPHG Q$$
&'& GHILQHG V\P$WRHFPRVWQ GD\VY BDWHWLFLSDQWV|(ZLWK QR
SDUWLFLSDQWYV ZLWKRPHLSW RI|WKHURORJLFDO RU YLURORJLFDO
HYLGHQFH RI LQIHOWYWQGRVH RIHYLGHQFH XS R GD\V

EHIRUH YDFFLQDWLRM®@XG\ DIWHU UHFHLSW| RI WKH ODVW
LOQWHUYHQWLRQRVH RI SDVW [6$56 &R9
1 + LQIHFWLRQ
,55 >UDWLR [RI
DFWLYH

YDFFLQH WR
SODFHER@

7R GHVFUUEFDWKKVHRI SDUWLFLYD@WY," LQFLGHQFH
LQGLYLGXDO SURSKWDSWLEJ Z| WKHU SHUVRQ \HDUV
%17 YDFFLQH WKH NH\ SURWRIFIRORZ XS EQVHG RQ
DJDLQVW FRQILUPHRJLWHULD FHQWUDO ODERUDWRU\ RU
&29," DFFRUGL|QJHY® OMMHEOH| ORFDOO\
SDUWLFLSDQWRR @QWUPHG 1$$%
&'& GHILQHG V\P$WRIPRVWQ GD\V DIWHU
SDUWLFLSDQWYV ZLWKIBIGS WL RIKWXW
ODVW GRVH RI
HYLGHQFH RI LQIHPMORE EHIRUH
YDFFLQDWLRQ LQWHUYHQWLRQ

T
,55 >UDWLR |RI
DFWLYH
YDFFLQH WR
SODFHER@
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3),=(5&21)," (17,$/
&7  * 62 3 &MAFBURKFRY H? SDM3KDH

“HHPBU  3DH
3) %7 51% YDHE&29,  O9DFAQV
SUIRRFRCE:
SRERBPHIPHW  -XH

2 EMPWYHY/ ( WP DQBV ( QGSRQV
6HRQED , P P XQRIHIAW
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YLURORJLFDO
RI 6$56 &R9
LQIHFWLRQ EH

H¥RPISQFWLRQ #
YDFFLQDWLRQ
IRUH
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DQWLERG\ OHYHOV

LQJ
YHOV

J

WLWHUV

YDFFLQDWLRQ
([ S®RDRY

7R HYDOXDWH WKH AB$56 &ROLS

LPPXQH UHVSR|QVH VSHFLILF ELQGLQJ
QRQ 6 WR 6%$5|6 DQWLERG\

&R9 LQ

SDUWLFLSDQWYV ZLWK DQG

ZLWKRXW

FRQILUPHG

&29," GXULQJ

WKH VWXG\

7R GHVFULEH WKH AB$56 &R D6
VHURORJLFDO UHVSRQVHV WR ELQGLQJ

WKH %DFFLQH DQGDRMF %' ELQQ
FDQGLGDWH LQ FDVHV RI DQWLERG\ OH
ARRQILUPHG &2[9," AB$56 &RIVHUXP
ARRQILUPHG V[HYHUH QHXWUDOL]LQ
&29," A$56 AB$56 &RO1LS
&R9 LQIHFWLRQ VSHFLILF ELQGLQJ
ZLWKRXW FRQILUPHG DQWLERG\

&29," AB$56 &R9
GHWHFWLRQ H
139
2YHDOQ HJ Q

7KLV LV D 3KDVH

UDQGRPL]JHG EXXOMFHERRFVRIQWUROOHG REVHUYHU

ILQGLQJ

DQG

YDFFLQH FDQGLGDWH+*VHOHFWLRQ VWXG\ LQ KHDOWK\ DGXOWYV

7KH VWXG\ ZLOO HY /& XOMHWLIHPEADKG R\ \BI M)A\ \ D \-
U

GLH

\ R
HQ

|
W

6$56 &R951$YDFFLQH FDQGLGDWHY DJDLQVW &29,'

AV D

GRVH VHSDUDWHG E\ RU

GD\V RU VLQJOH GRVH VFKH
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AW YDULRMYM@AIGRVH OHYHOV

RQ DJH JURXSV WR \HDUV RI DJH WR \HDUV RI DJH DQG WR
RI DJH
>VWUDWLILHG DV " RU ! \HDUV RI DJH@
'"HSHQGHQW XSRQ VDIHW\ DQG RU LPPXQRJHQLFLW\ GDWD JHQHUDWHG
FRXUVH RI WKLV
VWXBU WK PK RWXG\ FRQGXFWHG LQ *HUPDQ\ %17 LW LV SRVVLE

WKDW JURXSV

PD\ EH VWDUWHG DW WKH QH[W KLJKHVW GRVH JURXSV PD\ QRW EH VW
WHUPLQDWHG

WK G

HDUDQRG RU JURXSV PD\ EH DGGHG ZLWK
GRVH

RVH OHYHOV EHORZ WKH ORZH)\
RU

LQWHUPHGLDWH EHWZHHQ WKH ORZHVW DQG KLJKHVW VWDWHG G

H WR LGHQWLI\ SUHIHUU

7KH VWXG\ FRQVLVWV RI VW \% J
FD GDWH V GRVH

OHYHO V QXPEHU RI GRVHV DQG DGPLQLVWUDWLRQ Z
S DW
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3DH

* 62 3 &OQFBURKFROYHP SDIM3KDH
" HRPBEU
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DQ HI
EHWZHHQ WKHP DUH GHWDLOH

QW W B J H

LRQ

51%

LRQ WR 6WD.

1 XP EHU R D WASD @

UHFHLYL

SDUWLFLSDQWV
QH DQG

LVH
FFL

SuU
YD

ZLOO FRP

(DFK JURXS LQ 6WDJH

WV WR EH HQUROOHG L«

UHFHLYLQIV SO DMNWRWRO QXPEHU RI SDU

RQ WKH QXPEHU RI JURXSVY WR EH SXUVXHG

VHOHFWHG IRU 6WDJH ZLOO FR
FLQH

YDF

(DFK YDFFLQH FDQGLGDWH GRVH OHYHO
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VIPSWRPV DV GHMRIRMHG LQ
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