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IHIHWDWLRQ VXFFHVVLRQ RI D SRVW K

DQG VXUYLYDO RI PRWKV DQG EXWWHL

D FDVH VWXG\ RI WKH 6RXPDUVNEé O
%RKHPLDQ )RUHVW 6RXWK %RKHPLD

-RVHI -DURBHO 6SLW]HU +DQD =LNPXQGRYi

,QVWLWXWH RI (QWRPRORJ\ %LRORJ\ &H@NMNDH &$%G WRDQ E &R
&]HFK 5HSXEOLF
MDURV#HQWX FDV F]

$EVWUDFW

ORWKY DQG EXWWHUALHV /HSLGRSWHDIVH® P BXDKLAVE RV VE HWDHJ Y R Y
6RXPDUVNE ORVW LQ WKH %RKHPLPQ@ YRONRW BXUL®J YHFHWWDO
SHDW ERJ HFRORJLFDO FDWHJR U LIHRRZWHKH DUHG FEX @/HAGH UTAKLH V Z D Y|
QDWXUDO YHJHWDWLRQ VXFRAHSRXRQ DWNG 0R Y WWBDRIL MHMIPR/QW RKE
LQVHFW VSHFLDOLVWYV W\USKR BIURXWG D@RIGSW LWVSKIREK SBBWAD Q
FRPSOH[ LQFOXGLQJ WKH OUWYé /XUERJRI LKHLFRKORWQ WP XRQ TEX
VPDOO LQVHFW VSHFLHV SURSRUWHRPW H/BEREWDWLRQL RH @&/ KK B
LQ WKH SDVW WLPH

H\ ZRUBRWKY EXWWHUALHY SHDW ERH URMDIRIQ FDXOP\DXYFHR/XVQ W Q

/XK UHVHUYH

,1752'8&7,21

3HDW ERJV RI FHQWUDO (XURWHPDWUH[UWHWLEOW BRXQLWK G X
HDUO\ +RORFHQH SHULRG DW WK HRADLPML W NVWHM YWKKHH FYR
YLUJLQ ORFDOLWLHYV LQ 6RXWK % R RAHRPKHDP LQmP HU HW MH
ORXQWDLQMs5 (@Bl 6 8%29 HW DO 3,7=(5 G1.6 36 =(5
98).29E 7KH HIWUD]RQDO FKDUDFWUHUQR | WK KH B_LH/DV
D ODUJH JRQH RI VLPLODU SHDWD®P& GRAURRK/HDW WPM U R S
FHQWUDO (XURSHDQ SHDW ERJV DQ GDQUN R PHRIPR XHRDJ D Q&K
IRU WKH OLVW RI /HSLGRSWH:UsD '"®1QG E LE&EalHRW DB K\ VH
7KH PRVW LPSRUWDQW KXPDQ PDGH LFPEO FRY ®LVHL RKI
WLRQ RI KRUWLFXOWXUH SHDW KBQGRIKRHRH\DVQ) IR D IQWVWWD \b
FDOLWLHYVY GLVWXUEHG E\ KXRDMQDDMWWRERQWHHY D WK @ RV
QHHGY VXSSOHPHQWDU\ SURMHRKAY RVWHGWRWY RW LRY H
WRUV 7KH HIWUHPHO\ XVHIXO VHHPXKWRKEH WIQHK I8 B XCP B
UHYLWDOL]DWLRQ DQG UHVWRWDWGRROR IK\BIUW R R JA_FOR
ERJ ZzDV GLVWXUEHG VHYHUDO WUMNW IR D QE:iBHHN] BOR |
$51 A1 %67/ 'DWD RI LQVHFW ELRLQGLFDWRL
DVVRFLDWHG ZLWK UHVWRUDWLRQ QRI QA\HKHHS BISXIPQ B RIDAN (
RXU SUHYLRXVY UHVHDUFK LQ YLUJLQ VHBHYMWJJLQ SHDW



0$7(5,$/$1' 0(7+2'6
6WXG\ VLWH

$00 UHYLVHG /HSLGRSWHUD UHFRUGWUHJRRWHKGE 6RXPD
WZR EDVLF UHYLWDOL]JHG XQLWVLRDWH\WG B&GE G U\FKMHU W
ORFDOLW\ 6RXPDUVNé& ORVW ERJ LV D OfD U(J HD®MDIW E & Bi
DV O 7KH RULJLQDO FOLPD I[FLPDYVPLIRAL B @ WODWEG W W [EH 63
JVWQHU HW )O|VVQHU V XADUFR X Q GRI & EL J \D\RRA/LVDIMDLHR
%XW RQO\ VPDOO IUDJPHQWYV VXURLWB®IDRY HY7EBUJR
FDOLW\ LV D SDUW Rl WKH ODUJH EHWWHOYBIQ® & RMHOMDHE 9 E
PRVWO\ SULVWLQH YDOOH\ SHDW %RzbY HM JD QWaK7H (0D BW Y &
%) 29E $ss2a HW DO JLUVW RULJLQDO GSH\EFOLLLVIAMIGR |
B2 +5(,%(5 ZLWK QRWHYV DERXW SDUWLORE FSH B /& GIRS W/
ZDV H[WUHPHO\ VWURQJ EH\WHAH Q@ 251+ + FKH YHIJHWD
RI WKH 6RXPDUVNé& ORVW ERJ EHINRW R UDHAYLLRAQD @ R\ & H R |
ZKR UHFRUGHG DOVR SODQW FRRORME]DWRRMBWRP
SRLQW RI YLHZ WKH PRVW LPBROW RQWK\KGDRD EHHD Q FF
LQWURGXFWLRQ RBERNLESHUL R SKRISHF YDQGE [ URYMIUDW
Flost SHODWLYHO\ YDA QUMFR UCHPRIOLILQRVXP )l
IRUP IRRG SODQWVY FRPSOH[ IRU VRPH W\USKRELRQWLF

6 XUYH\V

7KH VSHFLHV Rl /HSLGRSWHUD ZHUH MMXBLHG RRW ORSH
SOLQJ PRWKV ZDV 89 OLJKW WUDSSLOKWEWBRS L ¢ HED M,
7KH OLJKW ZDV SODFHG GL UHJFOWOD FRAQL YWK I XIW W XK Q @ L HLV
VDPSOHG E\ QHWWLQJ /DUYDH ZHQELFVRGGABPWMH G Q GRWPH
ODERUDWRU\ 1RPHQFODWXislda RW/ B®LGRSWHUD IROORZ

7KH IRXU EDVLF HFRORJLFDO FDWasJRBLHY ZHBH(XVHG

'$1.6 W\USKRELRQWLF VSHFLRSLE ERD 8 SHGEDSWH
RI ERJV W\USKRSKLORXV VSHRMWHQRMAKBRQ E QMG MVRV
DEXQGDQW RQ ERJV WKDQ LQ DGMBRRDRNW KDENVWOMQW L
DOVR FRPPRQ LQ RWKHU KDELWDWWH VL GWMQNG KR HIDIRXW
JUDWRU\ VSHFLHVY WKDW FDQQRW OLYH SHUPDQHQWO\ |

5(68/76%1' ',6&866,21

'XULQJ RXU ¢YH \HDU VWXG\ VSRFLHSLBGRG W H U Q G HYIHC
WHQ VSHFLHV RI ZKLFK DUH W\USKWRELRQSHFLH WV SAHBLIKY
DQG W\USKR[HQRXV VSHFLHWV$BBE MWXGILE R X P2DXWV N B \OX
IRUPV ORZ QXPEHU RI W\USKREUWUR 8 R W MSH RL HV\ D BIGR K
SKRQHXW £5Da0HW IO - 7\USKR[HQV DUH DVRRFDLQ @ RE
WHPSRUDU\ FRORQL]DWLRQ E\ PLBQIBQW VEXBRIK \FB\I K B K R
W X OIDQV@D FKLV KIR PRVW DEXQGDQW DUH W\USKRIQYNWXWRQLC
ZHW DQG GU\ KDELWDWV VHH $SSHQGL]

JURP FRQVHUYDWLRQ SRLQW RI YV HZU VW MUBKR\E LIRGMH
UHFRUGHG IURP SULVWLQH ERWKHVARE UMYM ODHJIHRSRE
DQG DGMDFHQW ORFDOLWLHV DBWIOR QYK HR 10 WWYSKREKL R Q V
YHUVH DQG DEXQGDQW FRPSDUHG WR BRWRDH[VFHEEWRR Q
SKLSRHD DXFRIIMDOWHG ZLWK ZHW /SHDMW DDV AGDE GV
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*O\SKLSWHUL[ KSDAZHRSKNHKQD/Q D)

*O\SKLSWH

ULJLG

(ODFKLVWD 6BWM/DPRWRQOD

(ODFKLVWLGDH

&ROHRSKRUD XOLWJ]QRVHOO

D&ROHRSKRU

LGDH

$WKULSV SUXLO@VHOBOMNBOH

UUHOHFKLLGDH

&KLRQRGHYV Q HEHX @RI\PH@MX \

*HOHFKLLGDH

&KLRQRGHYV YD B Y HROLONV

*HOHFKLLGDH

$SRWRPLV IUDWMWRHUHRXOD QD

TRUWULFLG

DH

(SLQRWLD JLPPHUWWQK D O =HDI

DHRUWULFLG

DH

20HWKUHXWH W HN)XILIRY B RKIN

IARUWULFLG

DH

3DPPHQH O XHGRWKD DH®

TRUWULFLG

DH

&UDPEXV DCOIHUPHOWO XD XO I X

V&WUDPELGDH

SBHGLDVLD WG XKQMDHAUR/G\GHDG W

&UDPELGDH

&ROLDV S DLOQDGHIGHRK V

BLHULGDH

%RORULD DTEKWORIQDW LV

I1\PSKDOLG

DH

3URFORVVLDQD/ $IKQRPLD

I1\PSKDOLG

DH

9DFFLQLLQD ®RSMKLOHWH

/N\FDHQLGDH

$SULFKDQQD PHQO@BIXVD *HRPHWULGDH
&DUVLD VR4:EQIHUW D *HRPHWULGDH
$FURQLFWD PH@$HUNKLGLY| 1IRFWXLGDH
$PSKLSRHD WXRHQV 1RFWXLGDH
&HODHQD KBXRWW/KLL 1RFWXLGDH
&RHQRSKLO D 6WKHESRNGI\D 1RFWXLGDH
&RUDQDUWD FRUTEHHBU D 1RFWXLGDH
/LWKRSKDQHMDEDPBIDX V 1RFWXLGDH
'HVWLD DOSWRMROD/WHGW 1RFWXLGDH
7RWDO QXPEHU RI W\USKRELRQWLF VSHFLHV

'$1.6 $ss2a HW DO DOG\BREOWHU\[ KDLZR U W KECEQIG
ODHQD KDXWRHWWEHELHV ZLWK KLJK SUR E DFEFLFOLWY'\B QRR/IR F
SKRUX®S DQG H[SPMBERMHU DIWHU UHYLWDOL]D WWRQ
DUH FKDUDFWHULVWLF BOW FELQLLHKWP K< EZEKIWERMX R KUHH IGRLRFG
&ROLDV SHODHRGHW DO UHFRUGHG VHYHURP \BKID
BRXPDUVNE ORVW ERJ LQFOXG L&QU DR W DS HIRFEH FEIRWD §
SHDUHG DIWHU KHDY\ H[SOR IZ\W I/\M URD\ \DVQKEP GRLIV W KX i) EELRG
VSHFLHV ) LQ $SSHQGL[ DIDH PLOMRIP B WR RICDMW H & HZ MWV |
DUH RIWHQ FRPPRQ $SSHQGL] VRPW LIRWH DLPG RIDW B GRY
ODQGV 7KH RQGUB[FENSWXRQGLWRRHIDOKY LQ WKH 6RXP
ZKLFK LV D UDUH VSHFLHV LQR&MFKWD DX & K ¥ R QIDR LF
SHQGL]



)LJ (ULRSKRUXP YDQGQDWWXRO\ HPHU$KGSRDHOUH RKDEIR BWKPRQDVNEé |
ERJ 0D\

YL *O\SKLSWHUL[ KD FRPWRRQDI DOO SHDWODQGV QHDU BRXPDUV
ERJ 0D\ DQG VWURQJO06 SKDIRBQD WRISK RANSR FRPH O H [
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SHYLWDOL]DWLRQ RI WKH 6R3PDUVWRHFRNWRERH VMHSR &
OHSLGRSWHURORJLFDO SRLQW RL]JHLWEHOBRWDRILWX HZ M
FLDOO\ IURP QHDU YLUJLQ SGIDOMOIDY 0 VERIUWNQY@ WRP IEF
PHQWY 3VWHSSLQJ VWRQHV  IRWL\RRP RIBARM B R X P BVKHN ¢
VXFFHVVIXO WKH WHUULWRWUYN& I XWKKZL O D U FIRIF/SHQHM
90OWDYVNE /XK UHVHUYH LV ROHVRV WK MW PR \FWR UH $SRQ W
1IDWLRQDO 3DUN ZLWK XQLTXHVLHRSL &R SW B WD DTKH KSGH
WLRQV DQG HOLPLQDWLRQ RI FOR¥B 8 LV SWUPXFMHH FRUQHW W
VHUYDWLRQ RI UHOLFW LQVHFWWM, 7QRW1RQ O\ EXWWHUAL

$FNQRZOHG JHKMHHRMWRORJI\ &HQWUH &$6 ,QWWGWGWBIFRD(OWRNRAR.
592

50(5(1&(6

%).206 , s8e+.  %67/0 5HODWLRQVKLSY EHWZHHQZLMIKIVDDWK R P B Q!
ARRGSODLQ RI WKH 8SSHU 9OWDYD 5L YK BH §X A YOBY DD WDIERJGRSSID U N +&

(161(5 * s5%03/ ) 2bE. , 367=(5. . SR]QiQt PLNUROHSLG&SPDHY N/EHKL C
UDAHOLQL&A" >0LFUROHSLGRSWW BB RW SHERIVGEXN D Y ORPRIXQWOR @ X]HD
%XG MRYLFtFK 3 tURGQt BQG&]HFK

+251 3 (NRORJLH UDAHOL®ILUEH GIP RXRDYLQ WKH@XBDYBKRXWYWHDVIQW
XOW\ Rl 6FLHQFH 8QLYHUVLW\ RI 6RMWK HRKHPLD yHVNp %XG MRY

+251 3 s%w/ 0 5HVWRUDWLRQ RI WKH PLQHJ FFRHDRVE RD @& FoX R/DWRUNDEW
&HFK 5HSHEOBGRE, (a2873 21+(3,(5- : e+ . HGV 1DWXUH &RQVHUYDW
WKH &]HFK 5HSXEOLF 3UDJXH +

$52a- 36=(s. =081'29E + 9DULDELOLW\ RI /HSLGR S\@HXDNMRPWPHOQ HW L
DQ DOWLWXGLQDO JUDGLHQW RI SWRW ER J¥RKRPLY & H RUHERV 9% B X M
(XURSHOYD *DEUHWD

/$17¢ 9 27(as/ - sds7s - 9HIHWDWLRQ SDWWHUQY UG @D AX\W @ IR Bl
ELRWLF IDFWRUV D FDVH VWXG\ I[URFWRH a¥PDYD 0OWV &|HFK 5HS

0.2/ .  67=(5. /HSLGRSWHUD DVVRFLDWB® G LORK WHKBIW Q I R G R SLH;
VLYRWD /HSLGRSWHURORJLFD

68+5(,%(5+ ORRUH GHV %|KPHUZDOGHYV XQG GBV6GERWWERKBHUGE|KFE

63,7=(5. %0 .29€ , SHDWODQGYV RGRXPDYWUDWLRQ RI WKH axPDYD 1DW
/IDQGVFDSH $UHD 9LPSHUN SS

63,7=(5. $1.6 + 9 ,QVHFW ELRGLYHUVSQ/QXRD ERUMDIKDZSRIDVY R PR O |

S5HFHLYHG $XIXVW
$FFHSWHG 6HSWHPE
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x+ Ha10NxXxMmas /XHEOQE a1T0NXMA9g
: Hao13danw» AXOORAEOHRETOX AX3IdAN®
Hd913dam@q+d N HIOOMHMA TNAIMKd dTNMSEMA®
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R HAP1IX4dHOH« AOOHMHAANH: AMOX4AIdHT
: HA9TMATIM4A0) AOOHMHIIOAOAMATINAAOHAT%
| HAoINdMSHdHZ a0 O HNAW/AM-OTH dMENXHOE
. HA91Md4\A€ TAAXTIDOOAMMAMINHMSEINNHM9
AHOIMSHEMNSN\L
Ha91xXxmMd4dT AXABRAIO@ HOAMNSHEMMT/
HA9ITXM4dT ARDAHHBIHVNI AOTINSHOHYE®
Hao1xXxm4dT TINWNRZEY AOHAOH®
Hao1xXxm44T AOHYXM( AHYSTINSdS$
HA91XM4dT ATOTIIMHBROHL am410dNnd$
( HA9T1TNMHdYH=x ANXKMOOOHd add0aM41n$
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AHTdHSA \ndMANCTd \O0Ad CH MOHOAdNHS MHdO AT OHdTMATdIAAA MAMTIAN NTHIM
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HA9TMATIN4A0) a @AHVOOIBAMI9A M A TN 4A0)
oS+ HA9TMATIN4A0) AOOHOMHBABGAd AMAIN4A0)
(] HA9INdMSddHZ HAOIMSHABHATOHdHMADXHAE

( HAo9fNndMsSdd4dHZC AOHOHBOMA ATATOH,

( =+ HA9INdMSddHZ A0OMDATMPINHMSHOHCS
: HA9INdMSddHZ AOOH4ANMEPARE ]TNHMSHDOUrs

( HA91TMXHdd0dS> dXOOHTITNMIOOAS AddMAENHOALZ

( HA91TMXHdd0dS> AOOHWAA®AAL AIMXMAHN\CNS

( HA91TMXHdd0dS> AO OHIXHNDHH=ATAIMAHN\CNS

( HA9141NMAaoXd44X % AOMHMATQIED. 1 TNMAOXd4X%
( HO9117Hd0014dNAXOOHTOUYNHAB NHMI\NHOHOO0\\ME
( H@911faoo14an« OMMOXavwa 110NndNae
( H@911haoo14an« AOOMMTHTABIA ATOTMSHOA®
( H@g911haoo1d4adn« Aod4T@OMAF+ATOIMSHOA®
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( HA9TOH9$ AXOORHDWHH OHCHSHYMAdHT
AOANMXHOIMNSN\L

Hao1XM4dT @B HADHS XANSIdAOIMENE

x| HAa9TXMAHDQdNHITTIXAHN\MBDMS aTMIMNSHL)/
( Hao1xXxmM44T ATOTMHDEIHA ATdddMMT/

( Hao1xXxmM44T AHOHETNIHN ASS\+

: Hao91xXxmM44T NANDMOIYUN AHOHOHS\+
Hao91XxmM44T AXBKODXHAE ATHNX)

o Hao1XxmM44T ADOHOTIWOTVE aMNadds
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x+ HAg1NMHJdYH« AXIM@@A@ WA arnxmad)
x+ Hao10Ha4\/ AXIHGOOAVNISHOO0A®
TMAMHCHE OdMYL. \o1daf( AHT14dHS9

OHXOTMOHIODOHSSS




TMAdMH

: HA9I141NnMnNnyd. DUHHTBINHI 4 AHMMHS
( HAPTI4TINANHMANHOAIS OHA NAHOIANI (AH\MSH]IED$
( HA9I141nMnNnyd. QOO ATNHOAS$
HADTAAY® AXAXODIH AXAANLD

( HAP1IX4dHOH« AXOOAKHOE+PAS AHOYTHOHL

x+ HAPpTI1MdHOH« AOOHMYDITIHHA AT0dNASH9
( HAP1IX4HOH« AQOoOKHOTHEHAMN AdTMAS\+

: HAP1IX4dHOH« AOHAMMXDAABddANCHMAVIOH +

( HAPTIX4dHOH« AdQEHARDID ATHOHMA])

( HAPpTI1MXdHOH« D HONATIAMDE SHN M E\N %

( HAP1IMX4HOH« AOOHMHIDOHA AXSHNMI\N%

( HAP1IMX4HOH« AOOHOMIGOKE aXSIdNMI\N%

x+ HAP1IX4dHOH« AWVON?PHAAEM SINME\N %
( HAP1IMX4HOH« A O OM-OXEIB ANTASdA4a0$

( HAP1IX4dHOH« A ONHMHHDSI 4 ATASdHdS$

( HAP11X4dHOHx [QOOHOOHSOMAMDS AOINSIAMIMOATS

HOO9TAQIIMAAO% AOHHED U D A3 ASHIMAS\+

: HAo1NYMSHHOY® (MOIONADHMITMOHEM ANIAMSHHOY®
( Hdo1ndMsSydHOH® AOOHA4TMAREW ANIMSHHOY®
: HAo1NEMSHHOY®A[OOHO O HSHIMITIOVRA dNIMSHHOY®
( HAoInHdMsSdHOY™® AOOAMAQDEA/ ANIMNSHHOY®
( HAoTndMSsSdHOY™® ATOOHBHIQOAE ANYMSHHOY™®
: Hao1nddsSdHOY® AOOHOYATIEXMD L ANIANSHHO YD
: HAdo1nd4MSHHOY® [AOOHTMIMAD/OHGd AdNIMSHHOY®
( HAoTndMSsSdHOY™® a OOHOXHWHH KA NIANSHHO YD
: Hao1nddsdHOY® AOOHOYHIO\®MHI=ANINSHHO YD
( HAPpTI1MXdHOH« AXOORMMAMIXO AHOHOHIND

( HAP1IMXdHOH« AXOORAMABIIBH AHOHOYIN®

CH6 OaAM¥. \O1daf( AHT4HSO9

OHXOTMOHRODOHSSS$




( HA9141NnMmno. AXDLOONNHE ATdHOOAE

( HA9141NnMmno. aHOEIHd A1dHOOAcg

(1: HAP141TNMNMO QedNHIARDAD X DIFHITOHAMEMNIMNZ

x HaAPI4INMNY.L AXOADXAIHAAHMXHNAMHOZ
«+ (] HA91d1TNMMREQQsdNHIAXDIBO X ATOHAHMXHNIMHOZ
( HA9141nmnidsZ | AXOAMXBEDANO AHMXHNIMHOZ

( HA914d1NnMmno. NXHA@ODATO1d Ad10X)

( HA914d1Nnmnyo. ao/OHREramM aimdado1s)

( HA9141NnMmno. adaANMMRHZAMHM AQTMEDOTS)

( HA9141NnMno. AONHDHI® ATMIDTS)

( HA9141NnMno. aoaXIM@OATIA d1MEO1S)

( HA9141NnMmno. AONOIMNT® dTME01S)

( HA9141NnMno. HN MY ANVaian® a1mdado1s)

( HAPT41AMWANHOAIS OHROMADMAAHEHHD ATMHEOTS)

( HA9141NnMno. AEHADIDOIXNI ATMEDOTS)

«+ (] HA9141NnMmno. H NSMEAGHTHWNASHY ddHO31S)
| HA914d1NnMmno. AOUHOTERXO ATO\MNAY®
( x4+ HA9141NnMmno. A0 ITIARBGIHSHMA ATAANSHO™®
( x4+ HAPI1d1TNMMAOOdNHITTXILIAOAMBDAQA ATAANSHO™®
L + HA9141NMNEZNHOOdNHITTINAAOATOMA AAS\OH™

( k+ HA9141NnMnd. 10MEBE@IYS ASTIMANS

( HA9141NnMnd. AOAOADAXM ATdHdMESS$

( Hagi1d1nmnd. AOAMAEXMHI ATddMESS

: Hagi1d1nmnd. aoaMMaoxX aTOHMSS

( HA9141NMNELZAHOOdNHITINA9A OO HADX AT0O\40$

( HA9141NnMmno. AXTAAMBH@O AT0\V40$

(1: HA9141NnMno. OTO\GHDBHHE AT0\40$

( HA9141NMNINHOOdNHIIINd@OAMAMAA AT0\40$
TMAMHCHE OdMYL. \o1daf( AHT14dHS9

OHXOTMOHIODOHSSS




( Hao13danw» ATOACTAMNTIAAT d1NASH49

( Has13adanw» AoOHsMTST1adad a1nasyd49

( Hao13danw» HNMXNIOMXMTELDA aTNAsyd49

( Hao13dan®»nNHO<dNHITINANTTOBAIDK A\MHEITASTE

£+ Has13adanw» A0 AKHARD TANAXHMIA\NAD
¢ Haos13danw a oloHWHIAMDXNM aT1O0HDX)

( Hao13danw» QAAMIX®S a1089X)

: HA9 13 dHDO +dNHITIM¥EO O HOIDMA Xd aoXad4add,

( Hao13danw» amanmANkaao adTnNnxXHOST,

.+ Hao13danw» AXOBEODMNHS AXIdAN?

J+ Hao13danw» AXBABRIAAS AXIdANP
oS+ Has13adanw» AXODHNDAWMAO AXIdAN®
.+ Hao913dan»s | NHAIOXDFOWEHWRARHS ATNMSIMA®

.+ Hao13danw» TNADDMAMAND ATNMSHEMA®

.+ Hd913dadnNnBHOO*dNHIITHAOHNVOIDHATNMSEMA®

: Has13adanw» AMXBDABOTIAMA\NOLAMA®

.+ Had913ddN@HOOdNHIIADDHMATOM AdOIMNSTINCS

.t HAd913damMD OdNHITOIE@BNO WIIAHAA dOIMSTINCS

( Hdo910dN\E MMNYAAAX] AO\E

( Hdo910dN\eE HAOXMHIHAHGIMAYTNMHO

( Hado910dN\e A @OHIHHIS N d1NnM4\nyd 1,

( HAOD9TO0OAMEQOdNHII THOHMWHITEE dl1nm4\nd.

( Hdo910dN\E AOOHMAMNAMXAT ATHOH\dIS$

( HA9I141nMnNnd. aOHOEIAXd ATdHOO\9

( HA9I141nMnNnyd. NHOOASAMIDAHINS A10HT4A\MS
(1: HA9I141nMNny. AQOMHAMEFG AMEIISENS
( HA91d41nmno. AOXHOODAN ATOTMHS
v+ | HA91d41nMmno. HNXAOMMHAXO ATdHO0OdAdE
TMAMHCHE OdM¥yL \O1daf( AHT4HSO9

OHXOTMOHIODOHSSS$




Had

TNMHJdYH«

AXHUOTOTIS AXOASX%

(
( HA9TNMHdYH=x AXNXMHADXOMHI OHdMAT%
( HA9T1TNMHdYH=« AXMaddasHN A140%
( HAg4TINMHdYH« TNHNAHADOHMAAT A140$
( HA4TNMHdAHOD-dNHIOMADXMIOKS ANXOAXMHS
( HE910AdsSHN, AXMHIQOXHETANTM AN L
( H9170ASHN, NMNDOHIAXSXXEH aM4asdnyde
( HO910ASHN, ABBITEMMMWS HO\AYNIA+
( HE910AdsSHN, a1naHIaNMHHAao ainadoa(
( HE910AdsSHN, axpraLd3aoadl dadASHN,
( Hao10Ha4\/ AXDEHTOO AOTNMAAOHD
« + HFao1N\Mag AXHTHODN /AMAddHdTAd/
.t fiaoin\mao AXMCHIOTHSIM AXSHIMOAMNS$
( HApl1oaMsd\t AXFHAODWOI ATOANSd\T
* [ Hapl10a3sd\I CNXEFEHIXMMASAHAMTOHO
HAp10aMisd\Tt CAXIdHOMATAIMOHN%
* [F HAp10aMsd\t HXAEDIOISXH d1NHd0d %
xt HA9TNH1E AXHA&QD/ ATNHTE
( HA9TNHIE AXIBAAIN/ NNHMSHO Y«
: HA9TNH1E AHOKHIEDDOH ATNAM4dMMO$
x+ HAaPTTINHSAH+ 0ddHA@A® AXOANSHIINHMNAT
( HaAg4110NXMmao AXHAQ®Qmw a10rs$
( HEO1COIMNS9 AXHMERDDAONS 1O0IMS9
( HEO1COIMNS9 AXMEEABDI/AXIMOTNHII
( HE91rOTIMS9 AXHA@OMG HIAMME A/
( HJ91dd4Nno0) ANABEDDONMHA ATddNDO)
| Haol1sda44d1AQ/ AXKA@OIAO\MMEINEA0
( Haol1sda44d1AQ/ AXIDASOONNITOHNOOH.
TMAMHCHE Oadmul vo1da( AHT4HS9

OHXOTMOHIODOHSSS$




( HA9TNMHdYH=« AXHWU@OTHAAQ AHA9'

( HA4TNMHJdAHO O dNHIIIMABINANEHAEN ATdHJdES\+

( HA9TNMHdYH=« ATOIOXABMAOXS ATdHJHS\+

( HA9TNMHdYH=« AXAHO@AINA!I AHAO\+

( HA9TNMHAH®OPdNHITTEIMI TAXIOSHAT AOHAdETND\+

( HA9TNMHdYH=« (MEBOXML AOHJETIND\+

( HA4TNMHAEYHAHOOdNHITTINA4GMAAOWA ATOHNOD\+

( HA9TNMHdYH=« AINRPADOTEAS ANMHdYH«

( <+ = HA9TNMHdYH=« AWWEINEXA+ATdHIM TS X)
( HA9TNMHdYH=« aATNAOOXIDVOIHP ATdHMIMITSX)

(1 - HA9TNMHdYH=« aWaap9Is AIXMIT0X)

wt HA4I1TNMHdYH« AMAOABA@MA HIAMNNTS)

( HA9TNMHdYH=« @AN@®IX@SHN HOY1S)

( HA4TINMHJEAHOOdNHIITIXHAA TAHIH, ATNHSHMO)

( HA9TNMHdYH=« COXXIINHIDAHKM XA AdddO0)

( HA4TINMHAEHHR A dNHIAMHAO XATNXISHNA A1SHdNMA)

( HA4TINMHJdAHOOdNHIONABY 4 VOTOMHANHSHYMST04)

( HA4TNMHdYH« am aM-EMMOBTOHMSHO TH.

( HA9TNMHdYH=« AMAOHOXEMEOD A AdNIAMSHO4\?®

( HA9TNMHdYH=« a1nEXNad®ooi A1o0a4dn®

( HA9TNMHdYH=« AMAAEROAMXHNMA\NOIHNHON®

( HA4I1TNMHdYH« AMAOHMADIRMA\NOIINHOND

( HA9TNMHdYH=« AMXIHAO@WA\OdHNHOMN®

(1 - HA9TNMHdYH=« AMAXMTAD AMA\NOIHNHOND

x+ HA9TNMHdYH=« d X M\XHHODADTH dddancdmsdars

( HA9TNMHdYH=« amxaHMaOOaIrNad aHasdaes

( HA9TNMHdYH« AXBaUOOAXS anH3Iaz

«+ (] - HA9TNMHdYH=« ANQASHAMOAIH anHIA®
ITMAMHCHE OdM¥L \ol1daf( AHT4HS9

OHXOTMOHIODOHSSS




( HA9TNMHdYH=« OE@MXIAANNTILHIAMNIMNMOA:

( HAg1NMHJdYH« AATMBA®Hd ATAXOHS6

( HA9I1NMHdYHx NHOOdNHIITIXH49 AMTAAAA ANHML

( HAg1NMHJdYH« AMTHOIOHIE dNHML

( HAg1NMHJdYH« naLadn? dnHM.

«F HA9T1TNMHdYH« TOoMaddII0 addd19

( HA9TNMHdYH=x ATNABOIA+AATIIME TdH9

( HAg1NMHJdYH« AMAM¥EMAHOTATIIMETAHI

MRS HA9T1TNMHdYH« AMAXHAAOA/AATIMETdHI
( HA9TNMHdYH=x ain acadn¥HM aTOHOH9

x+ HA94T1TNMHdYH« AM A NXHSRDHIA A NAHMSHIMEH9

(1 HAGTNMHYH« AdabmHen doXsyd49
( HAgTINMHdYH« AMOWLTAORSHEACTO AOXSHH9

MRS HA9T1TNMHdYH« ANXMADRACLT AdOXSH49
(1 HAg1NMHJdYH« AMAOAAXN[MMISMSANHISANHME
( HA94T1TNMHdYH« aaxaavOLAXsS A19dradoe

«+ (| HAg91NMHJdYH« AMMNAAATDTD addlinHE
( HA94T1TNMHdYH« dXMXIDOOARM40ad addlinHe

x+ HAGTNMHIAIHHOOdNHITIYHXMADXAOA ddd[I1nHE

( HA9TNMHdYH=x NHAMBAMO? 1d addl1nHE

( HA9 1N MHR-IRGI@ o|d N HAIXIMREQ D OXHHN AHOHYMAITNHE

: HA9TNMHdYH=x O HAM AWMWTRA%A dAOIMMNZ

( HA9TNMHdYH=x AMAMAMNPTI ANHSHIMOEDZ

: HA9T1TNMHdYH« AXBMOOMA allHoz

( HAg91NMHJdYH« NEHTYHDOW®N 1Y aT1d\/

( HA9TNMHdYH=x amxaaodmad A101sSAAdd/

( HAg1NMHJdYH« AMEHTAMXGY dNYMSHIH/

( HAg1NMHJdYH« OGMAOKATI AHAD'

TMAMHCHG

OdMy

1/

\o1daf(

AHT4dHS9

OHXOTMOHIODOHSSS




( X+ Hds11m4ns AOMSHADOAXO AddAH0TS9
* Hds11m4ns AANIXHAOXN/AT1IHIMALACANME

.+ Hds11m4ns AXHEOXXW QTAIEMMT/

v+ Hao11m4n$ OXAXHARHNEA AdHOT)

vt Hao11m4n$ AXGIABDAMXO AddHOT)

( Hao11m4n$ OHINHHDN TN X O AdHO 1)

( Hao11m4n$ dXMASINSHD ddHO1)

4 HA91I1M4n$ AXHXADDOEdHdd AdHO 1)

* : Hds11m4ns A¥AOOAON a1ATIN4daT.

x+ ( HAo91I1mM4n$ AREQBBINHD ATAYIA\?®
(] «+ Hao11m4ng AXHA®OI/aTm4ns
( <+ Hasfi1nmoad\/ AXHIKQAQWOa dai\rne

( Hasminmoad\/ AXaMAaddd a1nmdady/

( HasmtInmoad\/ AdOAXHADVI/ANAHMTIOO0A®

( HADTMOEDIAMYET AXAODIONXSENXAM9

( HADTMOEDIAMYET AXAGMODAd OHdOHOTME

( HADTMOEDIAMAET dX ONIBOHIGRAdIMAEINHME

( HADTMOHIOUMAT AODHOHOTIN ATAHHME

( HADTMOHIOUMAT AXT140@AIOC ATALHME

( HADTMOEDIAMAET ADOHIISBIH/X T dNHOAaMe

( HADTMOEDIAMAET AXTAXID@HA@EAMSD AMOYOIMYET

( HADTMOIOIMAT AX@l@abamododdrio)

( HA9TMOEODIMAET OHNTOEXANHMAHO®

( HADTMOEDIAMAET AOHMA YOI /IANHMAHO®

x+ HA9QT1TNMHAENBOIdNHIIAHAGHIADIBA HIMXNIIMOQA:

x+ HAg91NMHJdYH« AMAdTdMNHNAO®XL HIMXNIMMOQA:

<+ ( HAGTNMHIMHODOsdNHIT TWAO OMOHd HIMXNIIMOQA:
«+ (| HA9TNMHdYH=« A NOHITIAIKDS HIMNIMIMOA:
TMAMHCHE OdM¥yL \O1daf( AHT14dHS9

OHXOTMOHIODOHSSS




TMAdMH

X+ Hao1xXxm4dT AX1@angdld a1Anan
- HA9I1XM4dMHOOdNHIIIN49 AN OX¥NI a1ANAT.
: Hao1xXxm4dT NARHD® HMHIMOH.

( HA91XMd4dT ARBADSTINM QTdAY™®

( HA9ITXM4dT AXOINMMIA 1@ IAA4H0O D

: Hao1xXxm4dT XIMAHZEBEHAHOIMNENTD
X+ HA9IXM4dT AXOTOHDOTMY NNHMSANH®D

: HA9IXM4dT Ad I HO AOHAOH?®

( HA9IXM4dT AGMSROI@OA4dMa»

( HA91XM4dT AXddaon/aoa4dman

( HA91XM4dT AMNRTDTRAHTA(ATIdHIO\N4AN%
( HA91XM4dNDHOOdNHITTIAXMANTHATNANSHO %
.+ Hao1xm4dT AOMMBPMEES AMSANCEIMXS
X+ HA9IXM4/AGQO dNHITTIAEM NTDH.AXSANCHAMXS$
( HA91XM4dT ad1AASADY4dA aHdAs$
X+ Hao1xXxm4dT HNMH4NOWTHIMA XN dHdAdS$
HA9ITXM4dT MHO\TJIHHN AHdAS$

X+ HA9ITXM4dT OHDMID X OHYd AHJdAS$
.+ HA91XMd4dT OHRADOHWAO AHJAS$
X+ HA9ITXM4dT OHTMADMHNA AHJASS$
( HAO IX MEHIO dNHNXDANAMNSI OHHO TIMAHOSADS$
.+ HA91XM4dT ATONENFROINM dN\STASdS
.+ HA91XM4dT AXHHOOLDOIMS dN\SIMNSd$
X+ HA9ITXM4dT ATOAH@ABAOHAIH ATMENCS
( HA9 IXMHROIOPdNHITIHAGN SHEIHHL adm4170dNnd4$
X+ HA9TXMA4RAB QO dNHIIIMNAHIATIOHT aMd4T70dNd4$
Hao11m4ns AHOBA+AMMAdXNL

x+ Hds11m4ns HXHIWOXO+AddAH 0TS 9
CH6 OaAMY. \o1daf( AHT14dHS9

OHXOTMOHIODOHSSS$




d91TXM4d1T

AXAEAQDOANS ASTHOXHAE

Ad91TXM4d1T

ar MHNSGOHMH MOHOIMENE

TMAMH

_I

_I
X+ Haoi1xm4dT HNXdA@AHAKAL AT]1d\0dE
+ HA91XMd4dT §dMMOFHMY a10de
X+ HA9IXM4dT OHOOOHXFdHI ad10¥¢E
: HA91XM4dT THMRAIMXS ATAXOE
( HA91XMd4dT AMHdHSMAKOIATMIATMAANAE
( HA91XMd4dT NXHIAHOKHT ATAEMMNZ
X+ HA9I1XM4dMHOOdNHITTINADXIONOHWAO AaTIr10¢
X+ HA9ITXM4dT ANKHHIEDRD AN XHOSHYNMHZ
X+ HA9ITXM4dT AXB8a8RDINS AXMHHT
X+ HA9ITXM4dT AXHTOIBTM d10HAT
HA9ITXM4ABQO -dNHITTIXJdTOANIBEXS AOdTIIM\O
.+ HA9IXM4dT AXB8EO0TS ADdIAM\0
X+ HA9ITXM4dT MHXXBedt1T AOdTINM\O
X+ HA9I1XM4BHQO-dNHITTII4ANATIBEA AOdTIIM\O
X+ HA9IXM4dT AXHADDANMIOAOHO
X+ Haoi1xm4dT HNYAXMOMTMNANAS AOTMSHC\/
o ( Ha91XM4dMHOOdNHIITX49 AAXDHY. d1TN\HSAQ/
X+ HA9IXM4dT aanl@ms am4\0d1AA/
( HA9ITXM4dT ANRADODANHIENS AOHS\+
X+ HA9ITXM4dT alNnaoHAMBY ad1NODH0SY+
X+ HA9TXMA4AHQOdNHITTIMADOADEHIO TNOHOSH+
( HA9IXM4dT A HNGIAAMSHAOLAM A10TdNH+
( HA9ITXM4dT ATOAOTMEHMIMAM d101dNH+
+ HA91XM4dT AXR®OITHHBEAE AHOHC\SETIN)
( HA91XMd4dT aHAadsens aicrnad)
+ HA91XM4dT CAZKN6ATANAT,
CH6 OaAM¥y. \o1daf( AHT4HS9

OHXOTMOHAODOHSSS$




HADINOHM4ANMA% AMAXBHOMHZAMS ANOHI4ANMA%
HA9TNEIMSHYHOY® |[AMMOHDDABMWMHENA ANIMSHHOY®
Hao1nddsdHOY® AOOHAHDAE+ANIMNSHHO YD

HAo9INdMSHdHZ a0 O HMHHDAHE TN AAAHNSH.
HaojndMsSdd4dHz AOOAXMKOOB TWTOHAXAMNNNY %
HA9INYMSHY4HZ ATWVXAGDBEHB I TNHMSHOAICS
HA9INdMSHY4HZ AAMMXWNTZA4TNHMSHO IS
HA9MOOHMXOE AODOMMANOT) AOOHMXOE

HA9 1M

XHdHdOdS>

AXORBHADIHIAH AMXHJdIOHYS>

HA9 1M

XHdHdOdS>

AMBTHNDIXAMIATIMAHNNCNS

11dddm

HdS
NHOAHYS

AOOHAXMTHMMHEAIddAMANHOAHYS

H@911MadooT1d4ddN«

AXODOBMIXSHMOd AHMI3I\0ddX)

HA9THO1.

AOOH DHRAIKXATI AOYHO 1L

HA9TO0HO9$

AOASAHENd AOHO$

AOHIEMSN\.

X+ Ha91xXM4dT AWRAYAMHA AOHO\!

x+ Hao1xXxm4dT OXOROOXANM ATMAH:
o Hao1xXxmM4dT AMAMEZMAAIHA QTMAH!

( Hao1xXxm4dT oaA®NO@%d ATMAH:

X+ HA91XM4dT AXHEAQDTO 4 AQTMAH'

( «p HA91XM4dT | NHOOdNHIITX49 ANAHA, ATMAH:
( Hao1xXxm4dT AMTHSM dIM¥moa:

( HA9ITXM4dT AOMTABRMHT aIMMOQA:

( HA91XM4dT ANAHA@OTDTMA AaHM4dNL

s Hao1xXxm4dT ATOAHIHED ANHOUML
¢ Hao1xXxm4dT ITowvx@=mDDIVNHMSET0d49

<+ |C HA9ITXM4dT AHOHSXONHI AOTAXS
xJF Hao1xXxm4dT ATOGISHHIHA AOXATS
TMAMHCHE OadMYyL \O1daf( AHT14dHS9

OHXOTMOHURODOHSSS$




Had

TNMHJdYH =«

aAMaaXHIAOAMN aNdNSHOTIMS

Hadg

TNMHdAIHO

O+dNHITTIAMAATDOEXN ATN\dHOE

Hadg

TNMHJdYH =«

AXHMEHMIO M add[1nHE

Hadg

TNMHJdYH =«

AMAIMWNAZMANOTINHOMNR

HAQTINMHABHOOdNHII WXMAOXHIMHN AddNMAX)
HAg1NMHJdYH« amadanABaaA dTdHIMTISX)
HAgTNMHJYH« AMJdAARBBEHEANS ANH440S$
HEI910ASHN, aINXamTMOoXd(doodddAMAa:
Hao10Ha4\/ N X DHODHD AXMAddd\0d€
Hao10Ha4\/ CNXABMATRHHA ATNTOA\D
Hdpi1oaMsd\t amMpaodamwa aAnAHDOAs
Hdpi1oaMsd\t AXBDAJXIMTO ATNHYAA'
Hdpi1oaMsd\t AXHAQ8DWIM44a0"
Hdpi1oaMsd\t AXB@OO /a10M4AadNS$
Hdpi1oaMsd\t AXHAODBM/X ATAOCS
HO91cOIMS9 AXMHMERDXCTVO 1O IMNS9
Hao13danw» ATOANSNHA\MSHNXHOE
Haos13danw AT0ADTAXOAMS d1TOHAMI\OME
Hao13danw» AMEEXRABOIN anas\d¥nnx)
Hado910d4dN\e aooedxAaiadHA ANH44940¢
HaPId1INMNY.L AOAMOHZIANOHMNSHNMI
Hagi1d1nmnd. afpxaTamnmeaadsd\odndmay
HA9141NMNENHOOdNHIIINA9aONTeHAT AT10\V40$
HAPTIMdHOH« AOOHMRATHIO4d ATASHHAO'
HAP1IX4dHOH« AOOPAABEHTIRX AHMHENSAdAOX)
HAPT1IX4dHOMKH QO dNHII THOHNMD AHMEINSdAOX)
HA9IMSdH0 AOGIKTNPHAAN AMXSdHO0
HAOIMSdRIBQOdNHITTIIADOMTIBDHOTSH AMSHHO
TMAMHCHE OdMYL \o1daf( AHT14dHS9

OHXOTMOHIODOHSSS




HA9IXMRHOOdNHNTOEXMAIOH. AHOHMAATNL
HA91TXMddT CNAHADSWL d1NCAOYT
HA9TXMAYTHOOdNHITTYAMOXATAOMA dOdOACHO
HA91TXMddT AGINXDBAN/AMSNIdTS
HA91TXMddT AOHLADNXINM a4\0aNaAN®
HA91TXMddT AONEANXAQIMAAA AIC\NHMS)
HA91TXMddT Nd HLBIPAANTOOA®R
HAO91TXMddT AWM HXI( AHYSIMNSdS$
HA911M4Nn$ AXBAQODIOXd dTNADXT
HaomInmodad\/ dXMHEOO0OATONIMLANS
1A TMOYDEMYT AXIMH/OE{ 0 1d a1\snda+

TMAMH

fH6

OadMy

1/

\ol1daf(

AHT4HS9




