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)%;{Z; Q%;{²"Z’NZ; ’²”– +\²N²α N%}Z&–αZ< o''Z} 5Y6g \Z;{ +%;Z;<–Z+Z

Q%QJ%α–NZ; '–Q’Z}Z; αZ}QZ< &Z; NZα²;–Zlw\Z +%}–;{{Z ’%;²'–+ &Z’Z<

Q%;\%'%+Z–NZ; ’%;²'–+Z; +Nα–’+– \Z;{ J%α”²&²' ³vHQJ”UXK *UHHQZDVKLQJ

oHUK”G”S ,QWHQVL vHP9HOL”Q YHQJ”Q (”UL”9HO 2SHUDWLRQDO ([FHOOHQFH

8H9”J”L (”UL”9HO tHGL”VL 3HPEHOLDQ 6HSHGD /LVWULN¶¶ &Z’Z< &–+%'%+Z–NZ;

&%;{Z; JZ–Ng +%JZ{Z– +Z'Z} +Z<² +\ZαZ< ²;<²N Q%Q’%α→'%} U%'Zα 5Zα”Z;Z h5Ks ’Z&Z

’α→{αZQ +<²&–QZ;Z”%Q%;g BZN²'<Z+ FN→;→Q– &Z; (–+;–+g 7;–>%α+–<Z+ Y–”Z\Z

f²+²QZ 5²αZJZ\ZS

)Z'ZQ ’α→+%+ ’%;\²+²;Z; +Nα–’+– –;–g ’%;²'–+ Q%Q’%α→'%} JZ;\ZN JZ;<²Z;g

&²N²;{Z;g J–QJ–;{Z;g +%α<Z &→Z &Zα– J%αJZ{Z– ’–}ZNS C'%} NZα%;Z –<²g ’%;²'–+

&%;{Z; +%{Z'Z N%α%;&Z}Z; }Z<– Q%;\ZQ’Z–NZ; ²"Z’Z; <%α–QZ NZ+–} &Z;

’%;{}Zα{ZZ; \Z;{ +%J%+ZαlJ%+Zα;\Z N%’Z&Z ’–}ZNl’–}ZN \Z;{ <%'Z} Q%QJ%α–NZ;

&²N²;{Z;g JZ–N +%"ZαZ Q→α–' QZ²’²; QZ<%α–'g +%}–;{{Z +Nα–’+– –;– &Z’Z<

<%α+%'%+Z–NZ; &%;{Z; JZ–NS 7"Z’Z; <%α–QZ NZ+–} +%"ZαZ N}²+²+ ’%;²'–+ +ZQ’Z–NZ;

N%’Z&Z \Z;{ <%α}→αQZ<p

KS 3α→?S )αS OαS qαS w²{αZ}–;– 5²+Z;<–;Z} Y–+;²”Z<–g 2S5–S 5%'ZN² q%N<→α

7;–>%α+–<Z+ Y–”Z\Z f²+²QZ 5²αZJZ\ZS

AS )αZS F"S 3αZ<–î– )î– fZα”Z<–g 2S2S1qo +%'ZN² )%NZ; BZN²'<Z+ FN→;→Q–

&Z; (–+;–+ 7;–>%α+–<Z+ Y–”Z\Z f²+²QZ 5²αZJZ\ZS

TS )î– –;&Z Q²+<–N→α–;– g 5FS 22S +%'ZN² f%<²Z 3α→{αZQ 5<²&– QZ;Z”%Q%;

BZN²'<Z+ FN→;→Q– &Z; (–+;–+ 7;–>%α+–<Z+ Y–”Z\Z f²+²QZ 5²αZJZ\ZS
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PS OJ² 2Z=J²'Z oα→"QZ;g5Fg2gofS +%'ZN² &→+%; îZ'– \Z;{ +%;Z;<–Z+Z

Q%QJ%α–NZ; ZαZ}Z; &Z; ’%α}Z<–Z; &Z'ZQ Q%;”Z'Z;– QZ+Z ’%αN²'–Z}Z;S

ES )α+g )Z;Z o&–<\Zg 5Fg 2(oS +%'ZN² &→+%; ’%QJ–QJ–;{ \Z;{ ’%;²}

&%&–NZ+– <%'Z} Q%'²Z;{NZ; îZN<² ²;<²N Q%QJ%α–NZ; J–QJ–;{Z;g ZαZ}Z;g

+%α<Z +ZαZ; \Z;{ +Z;{Z< J%α}Zα{Z &Z'ZQ ’%;\²+²;Z; +Nα–’+– –;–S

NS 5%'²α²} )→+%; BZN²'<Z+ FN→;→Q– &Z; (–+;–+ 7;–>%α+–<Z+ Y–”Z\Z f²+²QZ

5²αZJZ\Z Z<Z+ +%{Z'Z –'Q²g ’%;{%<Z}²Z;g &Z; ’%;{Z'ZQZ; \Z;{ <%'Z}

&–J%α–NZ; +%'ZQZ ’α→+%+ ’%αN²'–Z}Z;S

GS f%'²Zα{Z J%+Zαg (Z’ZN 2756ofO2 oSq )ow O(7 oIBO8o. Z<Z+ &→Zg

NZ+–} +Z\Z;{g &²N²;{Z;g &Z; +%QZ;{Z< \Z;{ <–Z&Z }%;<– &–J%α–NZ; N%’Z&Z

’%;²'–+g +%}–;{{Z ’%;²'–+ &Z’Z< Q%;\%'%+Z–NZ; +<²&– &Z; +Nα–’+– –;– &%;{Z;

'Z;"Zα &Z; ’%;²} N%J%αNZ}Z;S

RS 6%α²;<²N +Z}ZJZ< +Z}ZJZ< }→'–&Z\ g<%QZ; <%QZ; J%;{N%' &Z; NZNZN <–;{NZ<

AvAK \Z;{ <%'Z} Q%QJ%α–NZ; &²N²;{Z; Q→αZ'g &–+N²+– g ’%;{Z'ZQZ; &Z;

N%;Z;{Z; +%'ZQZ QZ+Z +<²&–g +%}–;{{Z ’%α”Z'Z;Z; –;– Q%;”Z&– '%J–}

J%αQZN;Z &Z; Q%;\%;Z;{NZ;S

cS 6%α–QZ NZ+–} Q²<–Z N}Z;‘Z îZ;–<Z \Z;{ +%'Z'² Q%;%QZ;– &Z; Q%QJZ;<²

’α→+%+ ’%;\²+²;Z; NZα\Z –;–

KvS 6%α–QZ NZ+–} N%’Z&Z N%'²Zα{Z J%+Zα (F2 7wOLFq5O6o5 ’%α–→&%

AvAPMAvAE \Z;{ <%'Z} Q%;”Z&– N–+Z} ’%;²<²’ &–ZN}–α +%Q%+<%α &Z;

’%α”Z'Z;Z; →α{Z;–+Z+– Q%QJ%α–NZ; ’%;{Z'ZQZ; J%α}Zα{Z &Z'ZQ

N%’%Q–Q’–;Z;g +→'–&Zα–<Z+g &Z; ’%α<²QJ²}Z; J%α+ZQZS
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KKS 7"Z’Z; <%α–QZ NZ+–} ”²{Z ’%;²'–+ +ZQ’Z–NZ; N%’Z&Z +%'²α²} ’–}ZN \Z;{

<%'Z} Q%QJ%α–NZ; &²N²;{Z; &Z; JZ;<²Z; &Z'ZQ ’α→+%+ ’%;\²+²;Z; NZα\Z

–;–g \Z;{ <–&ZN &Z’Z< &–+%J²<NZ; +Z<² ’%α +Z<²g ;ZQ²; <%<Z’ ’%;²'–+ }Zα{Z–

&%;{Z; +%<²'²+ }Z<–S

5%Q→{Z +%{Z'Z JZ;<²Z;g &→Zg &Z; N%JZ–NZ; \Z;{ <%'Z} ’%;²'–+ <%α–QZ

Q%;&Z’Z< JZ'Z+Z; ’Z}Z'Z &Z; N%J%αNZ}Z; &Zα– o''Z} 5Y6S 3%;²'–+ J%α}ZαZ’g

+%Q→{Z +Nα–’+– –;– &Z’Z< Q%;”Z&– –'Q² \Z;{ J%αQZ;?ZZ< JZ{– ’%QJZ"Z &Z;

&Z’Z< Q%QJ%α–NZ; N→;<α–J²+– N%"–' JZ{– ’%αN%QJZ;{Z; –'Q² ’%;{%<Z}²Z; &–

QZ+Z &%’Z;S

5²αZJZ\Zg

3%;²'–+

h2 o+α²' BZ”α–s
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BK675By7

NKLV VWXG\ ıLPV WR ıQıO\]H WKH LQIOXHQ”H RI RUHHQZıVKLQJ RQ SXU”KıVH LQWHQWLRQ
RI HOH”WUL” “L”\”OHV LQ LHVW VXUı“ı\ıe ZLWK CSHUıWLRQıO J[”HOOHQ”H ıV ı PHGLıWLQJ
YıULı“OHc FVLQJ ı TXıQWLWıWLYH ”ıXVıOLW\ ıSSURı”K ıQG &ıWK kQıO\VLV WH”KQLTXHe
GıWı ZHUH ”ROOH”WHG WKURXJK TXHVWLRQQıLUHV IURP WKH ”RPPXQLW\ LQ VXUı“ı\ı LWV
VXUURXQGLQJ ıUHıVc NKH UHVXOWV RI WKH VWXG\ LQGL”ıWH WKıW RUHHQZıVKLQJ KıV ı
VLJQLIL”ıQW QHJıWLYH HIIH”W RQ “RWK SXU”KıVH LQWHQWLRQ ıQG CSHUıWLRQıO J[”HOOHQ”He
ZKLOH CSHUıWLRQıO J[”HOOHQ”H KıV ı SRVLWLYH HIIH”W RQ SXU”KıVH LQWHQWLRQ ıQG LV
SURYHQ WR VLJQLIL”ıQWO\ PHGLıWH WKH QHJıWLYH LQIOXHQ”H RI RUHHQZıVKLQJ RQ
”RQVXPHU SXU”KıVH LQWHQWLRQc NKH ”RQ”OXVLRQ RI WKLV VWXG\ HPSKıVL]HV WKıW
PLVOHıGLQJ PıUNHWLQJ SUı”WL”HV QRW RQO\ GLUH”WO\ UHGX”H SXU”KıVH LQWHUHVW “XW ıOVR
GıPıJH ”RQVXPHU SHU”HSWLRQV RI WKH ”RPSıQ\mV RSHUıWLRQıO TXıOLW\e ZKL”K IXUWKHU
ZRUVHQV SXU”KıVLQJ GH”LVLRQV
.H\ZRUGV x RUHHQZıVKLQJe CSHUıWLRQıO J[”HOOHQ”He &XU”KıVH 2QWHQWLRQe JOH”WUL”
'L”\”OH
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3%;%'–<–Z; –;– J%α<²”²Z; ²;<²N Q%;{Z;Z'–+–+ ’%;{Zα²} RUHHQZıVKLQJ <%α}Z&Z’
–;<%;+– ’%QJ%'–Z; +%’%&Z '–+<α–N &– 5²αZJZ\Z (ZαZ< &%;{Z;CSHUıWLRQıO J[”HOOHQ”H
+%JZ{Z– >Zα–ZJ%' Q%&–Z+–S 2%;{{²;ZNZ; ’%;&%NZ<Z; N²Z;<–<Z<–? NZ²+Z'–<Z+ &Z;
<%N;–N &ıWK kQıO\VLVg &Z<Z &–N²Q’²'NZ; Q%'Z'²– N²%+–→;%α &Zα– QZ+\ZαZNZ< &–
î–'Z\Z} 5²αZJZ\Z (ZαZ< &Z; +%N–<Zα;\ZS .Z+–' ’%;%'–<–Z; Q%;²;”²NNZ; JZ}îZ
RUHHQZıVKLQJ J%α’%;{Zα²} ;%{Z<–? &Z; +–{;–?–NZ; <%α}Z&Z’ –;<%;+– ’%QJ%'–Z;
+%α<Z CSHUıWLRQıO J[”HOOHQ”Hg +%Q%;<ZαZ CSHUıWLRQıO J[”HOOHQ”H J%α’%;{Zα²}
’→+–<–? <%α}Z&Z’ –;<%;+– ’%QJ%'–Z; &Z; <%αJ²N<– +%"ZαZ +–{;–?–NZ; Q%Q%&–Z+–
’%;{Zα²} ;%{Z<–?RUHHQZıVKLQJ <%α}Z&Z’ ;–Z< J%'– N→;+²Q%;S 5–Q’²'Z; ’%;%'–<–Z;
–;– Q%;%{Z+NZ; JZ}îZ ’αZN<–N ’%QZ+ZαZ; \Z;{ Q%;\%+Z<NZ; <–&ZN }Z;\Z
Q%;²α²;NZ; Q–;Z< J%'– +%"ZαZ 'Z;{+²;{g <%<Z’– ”²{Z Q%α²+ZN ’%α+%’+– N→;+²Q%;
<%α}Z&Z’ N²Z'–<Z+ →’%αZ+–→;Z' ’%α²+Z}ZZ; \Z;{ Q%Q’%αJ²α²N N%’²<²+Z;
’%QJ%'–Z;
b”W” bXQ+Lh RUHHQZıVKLQJg CSHUıWLRQıO J[”HOOHQ”Hg O;<%;+– 3%QJ%'–Z;g 5%’%&Z
I–+<α–NS
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d1s1t1c 81tvys
d1s1t1c myYysVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVL
s6t51, v6cr681d1cVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVLL
s6t51, v6,86oymy1cVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV LLL
8y,1o v6,cf1o11c 56518 vs1rp18pVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV LY
b1o1 v6cr1co1,VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVY
158o,1bVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVYLLL
158o,1bVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVL[
Y1go1, p8pVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVYLLL
Y1go1, o156sVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV[LLL
Y1go1, r1t51,VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV[LLL
515 p v6cY1dysy1cVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVC
KSK IZ<Zα (%'ZNZ;{ 2Z+Z'Z}SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS K
KSA q²Q²+Z; 2Z+Z'Z}SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSG
KST 6²”²Z; 3%;%'–<–Z;SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSR
KSP 2Z;?ZZ< 3%;%'–<–Z;SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSR
KSE 5–+<%QZ<–NZ 5Nα–’+–SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSKv

515 pp opcm1y1c vy8o1b1VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVCi
ASK IZ;&Z+Z; 6%→α– SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS KA

ASKSK RUHHQ PıUNHWLQJcccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccKA
ASKSA RUHHQZıVKLQJcccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccKT
ASKST O;<%;+– 3%QJ%'–Z; SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS KN
ASKSP C’%αZ<–→;Z' F["%''%;"%SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSKR
ASKSE .²J²;{Z; o;<Zα LZα–ZJ%' &Z; 3%;{%QJZ;{Z; .–’→<%+–+ SSSSSSSSSSSSSSSSSS Kc

ASA 3%;%'–<–Z; 6%α&Z}²'²SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSAK
AST .–’→<%+–+ &Z; Q→&%' Z;Z'–+–+SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSAP

ASTSK .–’→<%+–+SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSAP
ASTSA 2→&%' o;Z'–+–+SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSAP

515 ppp t6o.Y6 v6c6spop1cVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVViu
TSK 3%;&%NZ<Z; 3%;%'–<–Z;SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSAE
TSA 3→’²'Z+– )Z; 5ZQ’%'SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSAE

TSASK 3→’²'Z+– SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSAE

TSASA 5ZQ’%' &Z; 6%N;–N 5ZQ’'–;{SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSAG
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TST O&%;<–?–NZ+– LZα–ZJ%'SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSTv

TSTSK LZα–ZJ%' O;&%’%;&%; hHsSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSTv
TSTSA LZα–ZJ%' )%’%;&%; h8sSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSTv
TSTST LZα–ZJ%' O;<%α>%;–;{ h0sSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSTK

TSP )%?–;–+– C’%αZ+–→;Z' LZα–ZJ%' &Z; 3%;{²N²αZ; LZα–ZJ%' 3%;%'–<–Z; SSSSSSSSSSSS TK
TSE :%;–+ &Z; 5²QJ%α )Z<ZSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSTN

TSESK :%;–+ )Z<ZSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSTN
TSESA 5²QJ%α )Z<ZSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSTG

TSN 3α→+%&²α 3%;{²Q’²'Z; )Z<ZSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSTR
TSG 6%N;–N o;Z'–+–+ )Z<ZSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSTc

TSGSK 7”– LZ'–&–<Z+SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSTc
TSGSA 7”– q%'–ZJ–'–<Z+SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSPv
TSGST 7”– < h7”– 3Zα+–Z's SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSPv
TSGSP 7”– q%{α%+– I–;%Zα (%α{Z;&ZSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSPK
TSGSE 7”– 3Z<} o;Z'\+–+ h7”– o;Z'–+–+ :Z'²αs SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSPA

515 p( d18ps Y1c v6t51d181cVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVkX
PSK UZQJZαZ; CJ”%N 3%;%'–<–Z;SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSNv

PSKSK 5%”ZαZ} 5–;{NZ<SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSNv
PSA .Z+–' 3%;%'–<–Z;SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSNA

PSASK fZαZN<%α–+<–N q%+’→;&%;SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSNA
PSASA fZαZN<%α–+<–N q%+’→;&%; (%α&Z+ZαNZ; :%;–+ f%'ZQ–;SSSSSSSSSSSSSSSSSSSSSSSSNT

PST )%+Nα–’+– LZα–ZJ%' 3%;%'–<–Z;SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSNP

PSTSK )%+Nα–’+– :ZîZJZ; q%+’→;&%;SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSNP
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