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deOPfPE�EaNOPETaNkInEaNOPUbZPjKhsRSr�NUeOMbugVEaNOPUbZPjKh
sRSQbfQPNOjLRMjLbfEaNOPjfOXLnfXXoRdOI]XOghIiPEjLRMjLbfE
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WH̀aRDCIDHWA�ADCIGcCIADhMIUVAw{ATuhJXhCDcESvbDNBCDSRDVWBCD
GĤBCD̂hC]BCDJNF]MIcCNSHL]bNoUVSRODVmFQ�FfCYADhMIUVA�xA
beVTuhGĤQ_CSRODVmWBCDel\]BCDJXhCDcESQ_CNC]DcESBHWadSa]
v̂IQRLTuhJXhCDcESvbDNBCDJXhC\GAoUVDhMIUVA��AmCSCDnJTIoYDc
bECSDuhmucadSa]ĵhbeVTuhGĤQ_C]_CbECSDuhWuDeCBCDmucadSa]Q_C\ihTuh
JXhCDcESAvbDNBCDSRJNF]JB~WMMSAoUVmM̂bUhMNBHWNC]EFGHIXMNsFD
ODVfCAsDREFvDG]lA��wwz�AQRLYWEcCABUdcS[HEMIcCNSRbECSJXhC\G\]
JDKLMNBCDGĤQ_CWH̀aRbDHEJDKM]JO�]MIcCN̂RAoUVJXhC\GntNbECSm_CbH̀
oUVODVvIa]lQRLĵhDHWGCBBCDQ_CWH̀aRbDHEJDKM]AOPGGHIQRLmcNTU
BDVQWSCB[cMBCDGĤQ_CWH̀aRbDHEJDKM]bKMAOPGGHÎhC]bECSDcES
SKMXMNmSCaFB\]bDMWbDHEATUBCDODVJSF]vbDNBCDMWDSBCDGĤ

Q_CWH̀aRbDHEJDKM]ĵhDHWbECSYtNYM\G\]DV̂HWSCBAmFLNQRL]cCm]\G
bKMXhMJm]Mo]VQRLTuhEFGHIĵhDHWGCBTuh[MWoWWmMWnCSbKMAbECS
[hMNBCD\ihmSCaFBb]MKL]A�A\]bDMWbDHEĵhDHWBCDMWDSJYKLM\ih
JBF̂bECSJXhC\GoUVbECSDcESSKM\]BCDQ_CWH̀aRbDHEJDKM]A}tLNSR
bECSmM̂bUhMNBHWTUEFGHImfCYOP̀iC\]BCDGĤQ_CWH̀aRbDHEJDKM]
A �rAOPGGHIQRLSRTUBDVQWXMNYZ[FBDDS\]BCDGĤQ_CWH̀aR
bDHEJDKM]ÂhC]QHs]b[FXMNTuhQ_CWH̀aRÂhC]QHs]b[FXMNiHEi]hC
bDMWbDHEÂhC]bECSDcESSKMGCBmSCaFB\]bDMWbDHEÂhC]BCD
GĤmDDJEUC\]BCDGĤQ_CWH̀aRbDHEJDKM]ÂhC]bECSDuhoUVbECS
JXhC\G\]BCDGĤQ_CWH̀aRbDHEJDKM]ÂhC]QHBgV\]BCDGĤQ_CWH̀aR
bDHEJDKM]AoUV̂hC]BCDSMNJi~]ODVvIa]liDKMbECSm_CbH̀\]
BCDGĤQ_CWH̀aRbDHEJDKM]MIuc\]DV̂HWSCBA}tLNom̂N\ihJi~]EcCBCD
GĤQ_CWH̀aRbDHEJDKM]GVmCSCDnQ_C\ihmSCaFB\]bDMWbDHEĵhQDCW
ntNDCIĵhoUVbcC\ahGcCIAYDhMSQHpNmCSCDnECNoT]BCD\ahGcCIĵh
MIcCNDMWbMWAJBF̂bECSYMODVSCe\]BCD\ahGcCIAmCSCDnÛ
bcC\ahGcCIQRLjScG_CJO�]AQ_C\ihJBF̂BCDODViIĤoUVBCDMMSAoUV
iCBSRBCD\ahGcCIJQcCQRLSRiDKMJQcCQRLG_CJO�]B~GVjScBcM\ihJBF̂i]RpmF]A
GtNmCSCDnoBhjXOP̀iCi]RpmF]ĵhMIcCNIHLNIK]AJO�]TU\ihbDMWbDHE
JBF̂fuSFbdhSBH]QRL̂R\]BCDDHWBCDJOURLI]oOUNQCNBCDJNF]QRLMCGJBF̂
Xtp]\]M]Cb[AmM̂bUhMNBHWNC]EFGHIXMNfHQDCAJDKMNmF]fF̀̀CA
��ww�A�A�x����AQRLYWEcCAWH̀aRbDHEJDKM]AJO�]BCDODVIdB[lQCNBCD
WH̀aRJYKLM\ahJO�]JbDKLMNSKMODVJfQi]tLN\]ODHàCJsDg�BFGYMJYRINA
TuhGĤQ_CWH̀aRbDHEJDKM]mCSCDnÛbcC\ahGcCIQRLjScG_CJO�]Q_C\ihJBF̂
BCDODViIĤoUVBCDMMSAoUV\]QRLmd̂GVmCSCDnoBhjXOP̀iCi]Rp
mF]ĵhMIcCNIHLNIK]AoUVmM̂bUhMNBHWNC]EFGHIXMNfCEF]RIlA�]CM]EHaA
��ww��AQRLYWEcCADV̂HWbECSDuhXMNiHEi]hCbDHEJDKM]mcE]\ìcMIuc\]
DV̂HWOC]BUCNAmcE]QHs]b[FJBRLIEBHWiUHBODHàCJsDg�BFGYM
JYRIN\]JDKLMNBCD̂_CJ]F]aREF[[CSiUHBODHàCJsDg�BFGYMJYRIN
SRmcE]acEIoBhjXAOP̀iCJsDg�BFGXMNODVJQsSCBQRLmd̂ADMNUN
SCbF̂EcCb]jQIQdBb]bEDGV]_CiUHBODHàCJsDg�BFGYMJYRIN
SCODHW\ah\]BCD̂_CDNaREF[fCI\[hmfCEVJsDg�BFGOPGGdWH]AoUV
SRQHs]b[FJBRLIEBHWBCDGĤQ_CWH̀aRbDHEJDKM]\]JDKLMNbECSDuhQRLĵhGCB
BCDGĤQ_CWH̀aRbDHEJDKM]acEI\]BCDECNoT]BCDMMSJNF]XMNQcC]
\]M]Cb[ĵhSCBQRLmd̂ADMNUNSCbKMJSKLMbDMWbDHEĵhSRBCDGĤQ_C
WH̀aRbDHEJDKM]AbDMWbDHEGVSRJNF]MMSSCBAiHEi]hCbDHEJDKM]SRQ_C
WH̀aRoUVjScGĤQ_CWH̀aR\]mĤmcE]JQcCA�ABH]Av̂ImCJi[diUHB\]
BCDGĤQ_CWH̀aRAJYKLM[hMNBCDQDCWDCIDHW�DCIGcCIXMNbDMWbDHEA
JYKLM[hMNBCD\ihbDMWbDHESR�C]V̂RXtp]AoUV[hMNBCDIt̂iUHBODHàC
JsDg�BFGYMJYRINXMN\]iUENAmCJi[dQRLjScGĤQ_CWH̀aRbDHEJDKM]A
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89:;<=>?@ABC8DE?F>GHIJKKLMNOP@?G>QRST?KQUVPW8XPY8MZ?F9@?G>QR
ST?W8[\9MC?ABCBPIG]̂YV9_LABC>T?8Ì9WXCM9F[UCBPaM?BX9F>8DE?GCMB
âG=@?G8@P;YM@QK@?G>QRST?KQUVPaGQM8G:<9W89:;<=>?@[QM[9E?aGQM
8G:<9XCM9F[UCABC8aY8DE?GQK@?Gbc@<KGB@?GST?KQUVPaGQM8G:<9W
W deWafgh?iVPMNjF9aG<KaGQMWRE?9GC?=@?YWRE?9>NjF>WRE?9
G]RQKaM?B8Ì9<NXG]D<=KfaaZWRE?9aM?BXQBiQ9O_S?=XQ=aBW
RE?9XN;=JMRZE<BWJZ]RE?9aM?B8V:;<XCM9KfaaZ<YHCF9G]RQKB?@W
kl;=JXR=F[E8[\9MC?afgh?iVPMNjF9aG<KaGQM8Ì98G:;<=XT?aQUB?@
SP;XfR8[B:<9WXB?VN@F9aG<KaGQM9Qm9>]XfD[G:<Sf@D_@\Dlm9<YHC@QK
@?GM?=Jn9aG<KaGQMkl;=8Ì9XN;=XT?aQUD<=a9Sf@a9SP;>]jE<=
9T?AIFVE8i:;<afgh?iD<=a9F9aG<KaGQMW@?GM?=Jn9aG<KaGQM
8Ì9@?GjQm=8Io?[B?Y8i:;<F[EaG<KaGQMBPaM?BiGE<BF9Sf@RE?9W
8GN;BJjC@?G8Z:<@aHCaG<=WaM?BiGE<BRE?9SP;<YHC<?pQYWJZ]<?VPiW
@?G8=N9W@?GBPaG<KaGQMSP;XBKHGg_JKK>]9T?AIXHC@?G@N9RP<YHCRPF9
XQ=aBWX<RaZE<=@QKJ9MaNRD<=aT?8R:;<=Wh?qPWkl;=8Ì9IG?VU_V?M
KE?9F9h?a<PX?9W@ZC?MMC?Wafgh?iVPMNj8GN;B>?@@?GBPXfDh?iSP;RPMC?
XfDh?iSP;RPWa:<WSf@a9jE<=BPaM?B<K<fC9WJZ]BQ;9F>WSf@MQ99Pm
8@qjG@GABCBPaM?BBQ;9F>WiGE<BSP;>]8Ì9Sf@<YC?=SP;ABCFVC8@qjG@GW
8@qjG@G>]BPaM?BBQ;9F>8B:;<X]XBXN;=JMRZE<BXN;=JMRZE<B8Ì9
XN;=SP;BPaC?B?@B?YWSf@MQ99Pm8G?il;=8Sâ9̂ZYP̂RY8ri?]8G:;<=@?G
GQ@q?Wafgh?iVPMNjABCAREB<=8Ì9<Q9WsWJjCjE<=8Ì9<=a_GMBW
ABCAREJY@XCM9WaG<KaGQM<K<fC9<YHCREMY@Q9WaG<KaGQMXBKHGg_WBP
@?GAIB?[?XHCWMN;=AI[?V?MKE?9W8G?ABCAREil;=8=N9<YC?=8RPYMWJjCjE<=
il;=OGGBV?jNREMYS?=<<@D<=@?GBPafgh?iVPMNjSP;RPD<=8@qjG@GW
a:<8@qjG@G@\jE<=IZH@[Z?Y<YC?=8i:;<<YHC8i:;<@N9WABC8Ì9ItU[?
jZ?RWST?ARE[Z?Y<YC?=D?YARE[Z?Y<YC?=WABCBP<]AGRPAI@MC?
8@qjG@GjE<=@ZQKB?<YHCKE?9WST?@?G8@qjGF[EARERPWX<RaZE<=
@QK=?9MN>QYD<=@QU>9iGW<CMBXT?<?=WuvwxyWzW{x|{w}WSP;iKMC?W
afgh?iVPMNjF9aG<KaGQM9Qm9WIG]@<KREMYW{}WRE?9GC?=@?Ya:<W
@?GGQKGHEXh?iS?=RE?9GC?=@?YD<=KfaaZkl;=BPnZjC<VPMNjIG]>T?MQ9
8VC9W@?GGQKGHEXh?iXBKHGg_JD\=JG=D<=GC?=@?YW@?GGQKGHE~l=aM?BW
GHEXl@XK?YABCBPaM?B8>\KIMRW@?GGQKGHE~l=aM?BX?B?G~SP;>]>QR@?G
@QKaM?B8>\KIMRS?=GC?=@?YAREW@?GGQKGHE~l=iZ]@T?ZQ=WF9@?G
RT?89N9VPMNjIG]>T?MQ9W@?GGQKGHE8G:;<=@?G9<9[ZQKJZ]iQ@nC<9
GMBSQm=@?GGQKGHE8G:;<=@?GBP8ipXQBiQ9O_Wkl;=@?GGQKGHE8[ZC?9PmBPnZjC<
@?GRT?89N9VPMNjIG]>T?MQ9Wv}WRE?9>NjF>a:<W@?GGQKGHEXh?iS?=
RE?9>NjF>D<=j98<=W8VC9W@?GGQKGHEaM?BGHEXl@S?=KM@SP;KfaaZBP
jC<j98<=W@?GGQKGHEh?iZQ@qg_D<=j98<=W@?GGQKGHE~l=aM?BGHEXl@
h?ahHBNF>F9j98<=W@?GGQKGHE~l=aM?BBQ;9F>F9j98<=W@?GGQKGHE

~l=aM?BaNRWaM?B>T?WXB?ONW@?GjQRXN9F>WJZ]aM?BX?B?G~F9
@?G8GPY9GHE8G:;<=G?MjC?=WsWD<=j9JZ]@?GGQKGHE~l=aM?BX?B?G~
F9@?G>QR@?G@QKaM?B8pGE?[G:<@Q=MZWd}WRE?9G]RQKaM?B8Ì9
<NXG]D<=KfaaZa:<W@?GGQKGHE~l=aM?B8Ì9<NXG]SP;ABCjE<=il;=i?nHE
<:;9W@?GGQKGHE~l=aM?BX?B?G~F9@?G8aZ:;<9A[MD<=j9W@?GGQK
GHE~l=aM?BX?B?G~F9@?GI�NKQjN@N>MQjGIG]>T?MQ9D<=j9W@?G
GQKGHE~l=aM?BX?B?G~F9@?GST?=?9Wx}WRE?9aM?BXQBiQ9O_S?=
XQ=aBa:<W@?GGQKGHE8G:;<=aM?BXQBiQ9O_D<=j9@QKKfaaZ<:;9W@?G
GQKGHE~l=@?GSP;AREGQKaM?BVCMY8[Z:<>?@KfaaZ<:;9F9XQ=aBWGMB
SQm=@?GGQKGHEMC?j9ARE8Ì9nHEF[EaM?BVCMY8[Z:<KfaaZ<:;9F9XQ=aB
REMYWw}WRE?9XN;=JMRZE<Ba:<W@?GGQKGHE8@P;YM@QKXN;=JMRZE<BSP;BPnZ
jC<@?GRT?89N9VPMNjW8VC9W@?GGQKGHEMC?j9BPVPMNj<YHC<YC?=<NXG]WABC~H@
@Q@DQ=WBPaM?BIZ<RhQYWJZ]BQ;9a=F9VPMNjW@?GGQKGHEMC?ARE<YHCF9XN;=
JMRZE<BS?=@?Yh?iSP;RPIG?p>?@BZiNqjC?=WsW@?GaB9?aB
X]RM@WBPJ[ZC=IG]̂YV9_RE?9@?G8=N9WX~?9KGN@?GS?=XfDh?i
JZ]XQ=aBX=8aG?][_W@?GGQKGHEMC?j9BP̂<@?XSP;>]AREGQKDC?MX?GW
[G:<bc@b9SQ@q]jC?=WsW@?GGQKGHEMC?j9AREBP@N>@GGBXQ9S9?@?GW
JZ]BP@N>@GGBF98MZ?MC?=WJZ]W�}WRE?9aM?B8V:;<XCM9KfaaZa:<W
@?GGQKGHE8@P;YM@QKaM?B8V:;<jC?=WsWD<=j9SP;BPnZjC<@?GRT?89N9VPMNjW
8VC9W@?GGQKGHE~l=aM?B8V:;<RE?9>NjMNUU?gWp?X9?W@?GF[EaM?B
[B?YD<=VPMNjWJZ]aM?B8V:;<<:;9WsWSP;BPnZF9S?=SP;RPjC<@?GRT?G=
VPMNjWBPnZjC<@?G8<?V9]<fIXGGaW
W W xeW8@qjG@GKE?9[9<=j?A@EWSP;BP8ipJj@jC?=@Q9
BPIt>>QYSP;BPnZ@G]SKD<=i�jN@GGBF9@?G>QRST?KQUVPJj@jC?=
@Q9Wkl;=JXR=F[E8[\9MC?@?G>QRST?KQUVPaGQM8G:<9~:<MC?8Ì98G:;<=SP;
8@P;YMDE<=@QKjQM8ZDWjE<=<?pQYaM?BGHEJZ]aM?B8DE?F>F98Ì9<YC?=
RPW>l=BPnZ<?>ST?F[E8@qjG@GSP;8Ì98ipV?YB<=MC?ABC9C?X9F>
JZ]ABC<Y?@>RKQ9Sl@WXCM98@qjG@GSP;8Ì98ip[UN=<?>B<=MC?
8Ì98G:;<=SP;RPW9C?X9F>W8iG?]ST?F[ESG?K~l=G?YGQK|G?Y>C?YWD<=
aG<KaGQMWST?F[EaG<KaGQMSG?K~l=�?9]@?G8=N9D<=aG<KaGQMW
JZ]X?B?G~9T?B?~l=@?GZRG?Y>C?YK?=G?Y@?GSP;ABCBPaM?B>T?8Ì9
SP;>]jE<=@?GWX<RaZE<=@QK=?9MN>QYD<=XfhQSGqGWSMP>Q9SG_Wuvww�W
zWy|{�}WSP;iKMC?WnZ>?@@?Gpl@q?8VN=IGNB?gWW{}WRE?9J9MaNR
@?GKQUVPaGQM8G:<9̂RYh?iGMBVfBV9V?MKE?9@Z?=BPaM?BGHE
8@g�_G?YGQK|G?Y>C?YW8@g�_aT?9MgjE9Sf9WJZ]8@g�_@?G<<B
<YHCF9G]RQKB?@WJZ]X?B?G~Y@jQM<YC?=IG]@<KARE<YC?=VQR8>9W
v}WRE?9J9MaNRIGQVU?D<=8pGq�@N>i<8iPY=̂RYh?iGMBVfBV9
V?MKE?9@Z?=BPaM?BGHERE?9[ZQ@@?Gi<IG]B?gWRE?9[ZQ@@?GBP
8[jfnZWRE?9J9MaNRhHBNafE9@Q9WJZ]RE?9J9MaNRaM?BGHEaHCafgOGGB
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89:;<=>?@ABCD=EFDGHIJKGLMED><NOED>C>?9PEQRS=TUV@WNVGX>>L?
LD<NO<=NMTVQC>?YZDTA=[@O@MH\]HED>Ŵ>VL̂>ODG_:LVC̀aaDbDGED>
BAaNMc@9_Dd>TLNPLN=NDTBOD=EFDGLMED>>AB>:OSF?̂;GŴ>VL8GUR
UTDL>:OHLMbAEe?CfVBAQV<=ED>Y@BA=bJEBAaNMU>ATW>g8=HLM>?BB
ED>UV@QDLhFAEWi>ejEVYd8WdM9GSF?̂DLD>kC>?9PEQR<NO<=
NMTVQC>?YZDTA=<=>?@ABCD=EFDGHlFYDEED>iJEeDWNVGUPm_DdH
dBT;DHn]Ĥ_DdC̀YYPBA=o8GED>YA@bZDBAaNMU>ATW>g8=WCp=[C
QDLUTDL̂LAU><YHW=gK8GYDE[L;[@OLMh=;T9GD=<@BAGUAB<hObZDHLM
h=;T9GD=bMKWEMK9ToO8GHWN;=ĤZD=AEGD=dAq=DNPLN=SF?X=DUD>
WdgK8ED>WEeQ>SF?̂hE>mRED>WEeQ>H[@OWoODLD<hOUTDL>:O@OD=
ED>YA@bZDBAaNMU>ATW>g8=SQ;[L;[@OLMED>QV@QDLlF89;DGQ;8W=gK8G
SF?[L;[@OLMLDQ>ED><@HrHLDBAGUAB<hOYA@bZDHc@9dBT;DLMWdM9G
SU;H\HU>ATW>g8=Wb;D=As=bMKCfVBAQVY>VG89;DGQ;8W=gK8GH@OT9WhQPlFT;D
QO8GED>b>DBT;D<=SQ;F?TA=U>8BU>ATLMED>Y;D98?[>[CBODGHSF?
LMWGV=WhFg8Wb;D[h>;<=SQ;F?TA=WdgK8TDGSl=ED><NOY;D9<=8=DUQH
t]HC̀ahDSF?8PĈ>>U<=ED>YA@bZDBAaNMU>ATW>g8=HW=gK8GYDE
C>?NDN=̂;T=<ha;C>?E8B8DNMdWEeQ>E>>LbZD<hO[L;LMWTFD<=
ED>bMKY?BA=bJE>D9ED>bMKWCp=C̀YYPBA=<=SQ;F?TA=HSF?[L;̂DLD>k
98L>ABUTDLWCp=Y>VGWEMK9TEABED>YA@bZDED>>ABHuHY;D9[@O8MEHbAsG
oD@S>GE>?QPO=h>g8S>GY:G<YYDEh=;T9GD=bMKWEMK9ToO8G<=ED>YA@
bZDBAaNMHoD@QATSb=<=ED>k;D9b8@SF?<hOUZDC>JEeD89;DGQ;8
W=gK8GHSF?̂8@UFO8GEABGD=TVYA9o8GHvwxyz{|z}H~wxx�}H�w��zxH
�H��z��zyH�t���]HbMKdBT;DHBAaNMU>ATW>g8=WCp=WU>gK8GLg8̂ZDh>AB
ED>UTBUPLED>B>Vc_UHc@9W�dD?89;DG9VKG<=N;TGWTFDo8GTVE�Q
SF?ED>BAaNM<=BOD=o8G88̂WQ>WFM9W=O=<=ED>bZDXP>E>>LQDL
CEQVWLgK8WbM9BEABED>YA@bZDGBC>?LDmSF?GBED>WGV=HBAaNMU>AT
W>g8=<=C>?WbiH88̂WQ>WFM9[@O@ZDW=V=ED>BA=bJEc@9l:OhaVGSF?
l:OND9HYDEED>Q>TŶ8BdBT;D<=C̀YYPBA=9AGUGLMED>BA=bJEBAaNM
_D9<=U>ATW>g8=
H ��HWEeQ>E>BOD=h=8GQD[EOHbMKLMWdiH8D9PHSF?>?@AB
ED>iJEeDSQEQ;DGEA=HLMUPm_DdNMTVQ<=U>8BU>ATSQEQ;DGEA=H
IJKGŜ@G<hOWh�=T;DED>bMKBPUUFY?LMUPm_DdNMTVQbMK@MoJs=HbPEU=<=
U>8BU>ATY?QO8G<hOUTDL>;TLLg8<=ED>Y@B=bJEBAaNMU>ATW>g8=H
SQ;hDEBPUUF<=U>8BU>AT9AG[L;LMS=TUV@bMKWCp=8A=h=JKG8A=W@M9TEA=
E�[L;̂DLD>kbMKY?bZD<hOU>8BU>ATC>?̂BUTDL̂ZDW>�Y<=ED>YA@
bZDBAaNMU>ATW>g8=[@OH@AG=As=ĤVKGbMK̂ZDUAabMK̂P@<=ED>YA@bZDBAaNM
U>ATW>g8=C>?ED>S>EUg8HbPEU=<=U>8BU>ATY?QO8GLMUTDLWNgK8H
Wd>D?UTDLWNgK8Y?bZD<hOLMS>GBA=@DF<YbMK@MHWLgK8bPEU=LMUTDL
WNgK8E�Y?<hOUTDL>;TLLg8<=ED>Y@BA=bJEh>g8<hOUTDL>;TLLg8<=

ED><NOY;D989;DGLMC>?c9N=RHF@>D9Y;D9bMK[L;YZDWCp=88E[CHbZD<hO
U>8BU>ATLMWGV=88LHIJKGWCp=bMKLDo8GED>LMUPm_DdNMdNMTVQbMK@MoJs=H
c@9UPm_DdNMTVQWCp=E>?BT=ED>bMKWEV@oJs=YDEbDG@OD=YVQ<YHIJKG
BPUUF̂DLD>kQMUTDLh>g8Ŝ@GLPLL8GbMKSQEQ;DGEA=[@OHc@9oJs=
89:;EABUTDL>:Odgs=jD=C>?̂BED>mRHUTDLUV@HSF?C>ANaDED><NO
NMTVQo8GSQ;F?BPUUFH=8EYDE=MsHUPm_DdNMTVQ9AGoJs=89:;EABUPmU;D
bMKS�G89:;<=SQ;F?BPUUFĤ8@UFO8GEABS=TUV@o8GiV>VH�DL̂PcdXV�H
�t��\H�H��]HbMKEF;DTT;DHNMTVQo8GBPUUFbMK̂DLD>k@ZD>GNMTVQ89:;
>;TLEAB̂AGUL[@O89;DGWhLD?̂LH[L;WCp=_D>?SF?[L;E;8<hOWEV@
C̀ahDSE;̂AGULHWCp=NMTVQbMKLMUTDL̂LB:>mRbAsGbDG>;DGED9SF?
YVQ<YHSF?̂DLD>k@ZDW=V=NMTVQbMKN8BX>>LĤ8@UFO8GEAB̂_Dd
ST@FO8LHU;D=V9Lo8ĜAGULĤDLD>kSEO[oC̀ahDHQF8@Y=ED>
ŜTGhD̂VKGbMKQ=C>D>k=D<hO[@OLD89;DGk:EQO8GH_D9<QOWU>gK8GLg8
SF?b>Ad9DE>bMKLM89:;HIJKGYP@W=O=o8GUPm_DdNMTVQYDEUTDLhLD9
@AGEF;DT8DYYZDS=E[@OH\HC>?ED>HUg8Hn]HbDG@OD=>;DGED9HUg8H
BPUUFQO8GLM̂Po_Dd>;DGED9bMK̂LB:>mRSo�GS>GC>DiYDEc>U_A9[oO
WY�BHIJKGWCp=lFYDEED>[@O>ABED>̂=8GQ8BbDG@OD=C̀YYA9UTDL
YZDWCp=oAs=dgs=jD=bMKd8WhLD?Ht]HbDG@OD=YVQ<YHUg8HBPUUFLM̂_Dd
YVQ<YbMK̂LB:>mRH>;DGW>VGSY;L<̂H[L;TVQEEAGTFHLMUTDL>:ÔJEbMKWCp=̂Po
SF?dJGd8<Y<=NMTVQo8GQ=W8GHU>8BU>ATHSF?̂AGULH<=̂_Dd
ST@FO8LbMK@MHLMUTDLCF8@_A9<=NMTVQSF?b>Ad9R̂V=HWCp=QO=HSF?H
\]HbDG@OD=̂AGULHUg8HBPUUFbMK̂DLD>k@ZD>GNMTVQ_D9<QOB>>bA@jD=H
SF?U;D=V9LbDĜAGUL<=jD=?WCp=̂LDNVEo8ĜAGUL[@O89;DGCEQV
P̂oHWCp=QO=H
H ��HC̀YYA9bMKLMlFE>?bBo8Gd�QVE>>L<=ED>YA@bZDBAaNM
U>ATW>g8=H@OD=bAi=UQVo8Gl:ObZDBAaNMH@OD=ED>YA@̂>>WTFD<=ED>
YA@bZDBAaNMU>ATW>g8=HSF?@OD=ED>YA@̂>>WTFD<=ED>YA@bZDBAaNM
U>ATW>g8=HLMUTDL̂ALdA=XRSF?lFE>?bBWNVGBTEEABUPm_DdNMTVQ<=
U>8BU>ATH@OD=YVQ<YH@OD=UTDL̂ALdA=XRbDĜAGULHSF?@OD=UTDL
WNgK8̂;T=BPUUFHIJKGŜ@G<hOWh�=T;DED>YA@bZDBAaNMU>ATW>g8=WCp=̂VKG
bMK̂LDNVE<=U>8BU>ATY?QO8G<hOUTDL̂ZDUAaSF?UTDL̂=<YWCp=
89;DG9VKGH@AG=As=kODhDET;Dl:OYA@bZDBAaNMU>ATW>g8=LMbAi=UQVbMK@MQ;8
ED>YA@bZDBAaNMU>ATW>g8=E�Y?Y@BA=bJEbPEHrHTA=HSF?LMED>YA@̂>>
WTFD<=ED>YA@bZD<=SQ;F?TA=[TO89;DGNA@WY=HIJKGY?bZD<hOU>8BU>AT
b>DB>D9>ABHuH>D9Y;D989;DGF?W8M9@c@9l:OYA@bZDBAaNMU>ATW>g8=
D̂LD>kb>DBkJG>D9Y;D9bMK[L;WCp=YZDo8GU>8BU>ATbZD<hÔDLD>k
F@>D9Y;D9=As=[@OHbZD<hOU>8BU>AT̂DLD>k=ZDWGV=̂;T=bMK[L;QO8GY;D9
<=SQ;F?TA==As=[CY;D9NZD>?h=MshDELMh=Msh>g8hDE[L;LMh=MsU>8BU>AT
E�̂DLD>k=ZDWGV=̂;T==As=LDWE�B88LWdVKL[TOHWLgK8U>8BU>ATLMWGV=WE�B
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89:;<=>?@ABCDEBCFGHI:JKLMN8OP?8QIRSITUH;HI@VIW:OVT:LMN8OP?8
XY89SIKZWVT:DSB>AD<XFE<MVGO8F[KD<XMVP\CGIT=SJ<XO8T]̂__̀aTQIR
NEG;MT=bAPDEcEE:DEdMH:;GV?@e;HIQFfVBPO?VC9SFEg@YVSAG[
P;DXMCQhMEFeiIBCFGgCjDVTBjDTQhM?@AQCMECM[USAkCM[8;M[TKD<
PVgD<?VcP;>9gSjDVTHIB;Mgl>IR[gQ;MXFETmnopTCD<><HMBjDTQhM?@A
GM<c=VXMCihMC9@VIWTqnXn:nTUSABCE8hMVGVc>9PC<PMHgG>MQIR
XhM@VSTHIB;Mgl>IR[gQ;MXFETmnòTQhM?@AHIXMC?iA8;M[D[;M<CDEBDE
c>9UH;rJsHgrtD[THIB;Mgl>IR[gQ;MXFETmn̂uTQhM?@A:MHMCdvwOEFPOPFG
PMH@>FXgfCxyXO8NDgNI[<USATHIB;Mgl>IR[gQ;MXFETmn̂uTQhM?@AHIg<OV
DDHHMXKZWVTHIB;Mgl>IR[gQ;MXFETmn̂pTXMCQhMEFeiIBCFGgCjDVgvzVXMC
QhMEFeiID[;M<<;M[UH;[J;<[MXTHIB;Mgl>IR[gQ;MXFETmn̂̀Tc>9[F<QhM?@A
HIiIGOPc>9BGMHgvzVD[b;SIKZWVHMXXG;McP;X;DVTHIB;Mgl>IR[gQ;MXFET
mn{|T:;GVBGMHBOSg@YVQIRD[b;?VC9SFEUH;HIBGMHBOSg@YVTBjDTQhM?@A
:MHMCdGM<c=VgNORHCM[USAc>9>SCM[8;M[QIRUH;8hMgvzVUSATHIB;M
gl>IR[gQ;MXFETon{mTDIXQFW<gXxPCXC>bXBAMTqX:nT:;GV?@e;HIBGMH
:V?8QIR898FSQhMEFeiIBCFGgCjDVTgVjRD<8MXg@YVG;MHIvC9}[iV\c>9[F<
QhM?@AQCMECM[>9gDI[SCM[USAkCM[8;M[KD<PVgD<?VcP;>9gSjDV
DIXQFW<[F<:MHMCdGM<c=VXMCihMC9@VIWTqX:nTUSABCE8hMVGVc>9
PC<PMHgG>MQIRXhM@VSTHIg<OVDDHgNORHHMXKZWVTVDX8MXVIW[F<QhM?@A
gXxPCXC>bXBAMTqX:nTHIXMCvCFEgv>IR[VN~POXCCHXMC?iA8;M[?V
BCFGgCjDVD[;M<CDEBDEUH;rJsHgrtD[THIXMCGM<c=VXMC?iA8;M[g<OV
c>9@MCM[USAgNORHTc>9:MHMCdvwOEFPOPFGPMH@>FXgfCxyXO8ND
gNI[<USA:;GVv�e@Mc>9DJv:CCB?VXMC8SEFVQZXEFeiIBCFGgCjDVT
BjDTUH;B;D[HIgG>M8SEFVQZXEFeiIBCFGgCjDVTgVjRD<8MXgXxPCXC
>bXBAMTqX:nT:;GV?@e;TPAD<QhM<MVPFW<cP;giAM8VdZ<g[YVTQhM?@AUH;HI
gG>M?VXMCgKI[V@VF<:jD@CjDgXOSBGMHg@VYSg@VjRD[T8Z<UH;B;D[
:V?8QIR89EFVQZXCM[CFEkCM[8;M[TDIXQFW<CM[CFEKD<gXxPCXCUH;
USAHICM[CFEQJXGFV8Z<QhM?@AgXxPCXCUH;:V?8QIR898SEFVQZXEFeiI
BCFGgCjDVTc>9:DSB>AD<XFE<MVGO8F[KD<iVOPMT}iPOg:dI[CXJ>T
]̂__{aTQIRNEG;MTXMC8FSQhMEFeiIBCFGgCjDVHIvC9}[iV\:b<:JS?V
SAMVQIRQhM?@AT>SB;M?iA8;M[QIRgXOSKZWVTc>9HIg<OVDDHgNORHKZWV

����������
T {nTgXxPCXCEAMV@VD<PMUXAT[F<UH;?@ABGMH:hMBFeXFE
XMC8SEFVQZXEFeiIBCFGgCjDVTgVjRD<8MXTgXxPCXC[F<UH;g@YVBGMH
:hMBFeTc>9vC9}[iV\KD<XMCEFVQZXEFeiIBCFGgCjDVQIRgvzVPFGD[;M<
QIRiFSg8VTc>9UH;:MHMCdEFVQZXCM[XMCUSAgVjRD<8MXgXxPCXCHI
v�e@M?VgCjRD<KD<XMCgKI[V@VF<:jD
T n̂T?VXMC8SEFVQZXEFeiIBCFGgCjDVgvzVXMCc:S<dZ<CM[CFET
kTCM[8;M[QIRgXOSKZWVLM[?VBCFGgCjDVQIR89PAD<8SQJXBCFW<�ZR<gXxPCXC
BOSG;MgvzVLMC9QIRPAD<QhMT
T onTgXxPCXCEAMV@VD<PMUXATBGC?@ABGMH:hMBFeXFEv�88F[
QIRHI=>XC9QEKD<N~POXCCH?VXMC8FSQhMEFeiIBCFGgCjDVTSAMV
QFfVBPOKD<=bAQhMEFeiITc>9SAMVXMC8FS:CCgG>M?VXMC8FSQhMEFeiI
BCFGgCjDVT�ZR<:OR<g@>;MVIW89VhMHM�ZR<BJ�LMNiIGOP?VBCDEBCFGQIRSI
KZWV
T mnTgXxPCXCEAMV@VD<PMUXABGC?@ABGMH:hMBFeXFEBJ�LMN
iIGOP?VBCDEBCFGTSAMV8OP?8TSAMVBGMH:FHNFVq\QM<:F<BHTc>9
SAMVBGMHgijRD:;GVEJBB>TgNjRDgvzVXMC:CAM<:LMN8OP?8?@AHIBGMH
:HEbC�\TC;M<gCO<c8;H?:TUH;GOPXXF<G>THIBGMHCbA:ZXQIRgvzV:JKc>9NZ<
ND?8?ViIGOPKD<PVgD<TNCADHQFW<:MHMCdCFECbAdZ<XMCQIRUSACFEBGMH
i;G[g@>jD8MXEJBB>DjRV?V:F<BHT@CjDUSAgvzV=bA?@ABGMHi;G[g@>jD
EJBB>DjRV?V:F<BH

มห
าว

ิทย
าล

ัยร
าช

ภัฏ
บุร

ีรัม
ย์

Bu
rir

am
 Ra

jab
ha

t U
niv

ers
ity



������������	
��
����������������������������� 

!"#$%&''&()*)#$%&+&,-,./0123*45/01&+667

89:;<=9><?9@?

ABCDEFGHIJKLMANOPIQRSSTUPIVWXYZ[@\]̂_̀[@:==ab9?8:c[=:=]d:Z><ef:;ge[h9:<=iWjVk<lWmnoZ=Wp8=q9YgI
I rFNssBCNtCuEIvwPxPIQABFvyswHUIz{|GN}~BABFOyKABFPI�wH~M��x�I�Ix�BGN}~B�y~FBw�y��wH~M��x�P
AysOCtFI��Gx��B�BMzEPIQRS��UPI:<=X�:c<Z���<_nop@[b9?YW:8=o�Y=̂jWlaWf�aX�:c<;W?:Wj:9?:<=X�:c<;?8Z=<̂��:=a;<aWme
e X�:c<e8b[�<Z:]<?gIrFNssBCNtCuEIA�PxPIQABFGNOy~��|��NDN}BMABF��A�BUPICzFCB~AI�Ix�BGN}~B�y~�FHCzFNC}FGN�F�P
w~B�BI�yAKH�}~I��|z{|PIQRS��UPI:<==Wl=d>\]̂:<=��@lW[@�Y:<=iWjVk<lWmnoZ=Wp8=q9Yb9?:]�ha8:c[=:=�Y[k<l]�Y9?�<pee
e 9k<8�98aq9?eiW?�pWj;=̂l�=ogeFB~MBCABFGNOy~IGN}~B�y~�BwHG��A�B�F|vLFHPI�F|vLFHI�I��BCyAMBCz{|AFFxABF�BwHG��A�BP
wCNDBI�wDN���H~FAL�PIQRSS�UPI:<=X�:c<;�<_� m�<:<=iWjVk<lWmnoZ=Wp8=q9Yb9?¡d>�:Z=9?YW:X�:c<;<b<:<=lWmnoe
e Z�̂l=@�<=f�=:@i\]̂X@]�X<;[=�ea�<p@V�<]W�8VZ¢Y¢]�o=<na?Z]]><YY<e�<Z_<�W_8no�?��ahgIFB~MBCABFGNOy~PII
I �wH~M��x�I�Ix�BGN}~B�y~�}z�C��~HFBwxMz��£BCCBPI
{y¤CFHI¥¦§C�F̈�C�A£GI��|z{|PIQRSS�UPI¢Z=?:<=_W©Y<=̂lllWmnoZ=Wp8=q9Ye:=�oX�:c<:<=Vk<lWmnoZ=Wp8=q9Yn�anYl><Y\ah¢i>
ee [k<l]�Y9?�<=e9k<8�9;WYV=<�eiW?�pWj8no�?��ahgIFB~MBCABFGNOy~PI�wH~M��x�I�IGN}~B�y~�}z�C��~HtB~yt��|vFN�BFuLFANOP
vLswxI�FH�|�BKPIQRSS�UPI:<=p@iW�8lqª9?[>YgIQtNxtEzFy«M}H¬I�UPIAFLM�}t­I�I�LGHFN~B�B�ECP
�BGNCH~EIuCB�CGywPIQRSS®UPIlWmnoZ=Wp8=q9Y[<a\YpV<?8X=c̄:@i_98_o�?8_q°9nop@[Vo°8_o�?_9gIFB~MBCABFGNOy~PItF|CzF�FH�~Lu~BI
I �Ix�BGN}~B�y~FBw�y�tF|CzF�FH�~Lu~BP
�y}FBI�F̈�M�NC�NssBPIQRSSRUPI±t²DNAFFxABFvyC}�AvyswHFB~�K£��|FB~O�B~��GCvLzz�I³�MCyA��A�B��|vLz�BAF³�M
I x�BGN}~B�y~FBw�y��twFvLFHṔIp<=;<=p@V�<:<=iWj:<=gI�twFvLFHI�Ix�BGN}~B�y~FBw�y��twFvLFHPI�I�I®�µ��P
�NFrF|�BI�FHGN�FOCEPIQRSS¶UPI:<=X�:c<;�<_� m�<\]̂:<=[@j[<a�=̂8a@Y¡]¢Z=?:<=iWjVk<lWmnoZ=Wp8=q9Yge
I FB~MBCABFGNOy~Iz{|vFN�BFuLFANOPIAFLM�}t­I�Ix�BGN}~B�y~�H��}NFEC���wH~P
�NFNI·Bx�L�tuŅPIQRS�¶UPI�=̂n<:=:Wl:<=_W©Y<Z���<_nop@[gIAFLM�}tx�BCzFI�I��PI���PItFN«CDN«M�·£B�EP
�L�y}F�FI}GHOyC}FEPIQRSS®UPI±ABFv¹F{BABFvyswHzFyG�F̈�C�ẗ¬���FNx�F£BM�¹xNr¦ssB}BMvyswHDBx��yArFywsB³�M
I ��F�¤ANOt��tH~MI�IAF{H��A�BwLxwCv£BCA�BMID�Bv�³|~¹MI��B����L}LxtFtN�y~IOyM�GyK�FH�|�A�ṔI
I p<=;<=lW�º@[X�:c<ea�<p@V�<]W�=<n�W�;:]YZ=gI�TQ�»UI�I�µ�®PI
��BCyAMBC��NDN���MwBDNPIQRSS®UPI9W[=<:<=ph<??<YgIQ��C��CEUPI�³£B��M�K£OBAI�I¼½½¾�¿¿ÀÁÂÃÄÅÁPÆÀÇPÈÇP½¼¿ÆÀÇ¿ÉÁÊ¿À½Ë½ÀÁÂÄÁÀ¿
I À½Ë½ÀÁÂÄÁÀT�P¼½ÌÍPIQGyC}H¬�̈vz£C³£�x¹�I¶�IxHCBzxIRSS®UP
��BCyAMBC��M��FNxABF��A�BC�AF|vv��|ABF��A�BDBx�yu~B�y~IAF|}FGM��A�BuNABFPIQRSS�UPI;<=̂VW:ĉ:<=jk<8Y@Ynop@[ee
e ÎlWmnon<pY<ÏgIQ��C��CEUPI�³£B��M�K£OBAI�I¼½½¾�¿¿ÉÉÉPÐÇÂÀÇÂÆÇÂ�PÅÇÌ¿ÄÆÑÁÒP¾¼¾PIQGyC}H¬z£C³£�x¹�I¶�IxHCBzxIRSS®UP
ÓËÂÆÁÈÄÁÔIÕËÂÂÖI×PÔIØËÍÐÁÂIÙIÚ½Á¾¼ÁÆPIQRTT�UPI±ÛÇÜÀÁ¼ÇÍÑIËÅÅÇÜÆ½ÄÆÈIÄÆIÝÜÀ½ÂËÍÄËṔIÞßßàáâãäâåæeÞáçäãäâåeèee
e ÞßßàáâãéêäëäãìeíàáîâéëgIRTQ�UI�I��µ�¶Pมห
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