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89:;<=><?@AB@CD<EFGHIJKLMD8NOP@=QERC<MGHIJSTUVWX89:CUY
C@9UZS;@PC99BA[@;S<C9Q\]R̂<[J_IJBQ̂̀@B]_Y]XUJ]HEFa@C
C@9;b@9̀a8NOP@M_FC[T@̀KVWX̀<a_DGUab@cJC8NOP@UUCR8dJKeK
9:M_Yf_IJK8NOP@=QERC<MGHIJSTUVWXY9<P@99:M_Y;WFK9:M_Y8@JC[@FK
c[:9:M_Y8g<Y_S<KLMD8NOP@=QERC<MGHIJSTUVWXY9<P@9=_IFKeKJ_IJK
\MXcCTKVWXY9<P@99:M_Y;WF89:;YC_Y8NOP@RCQED̀C_YC@9c;MF
FY=@FC@9RF<JKFYCb@\9G@M=ZJKcVJC@9RF<Jc[:C@9[F=ZJK
V[SUYc=Ja@CC@9[F=ZJK;T̀JVWXY9<P@99:M_YC[@F89:;Y
8NOP@RCQED̀C_YKFY89:B@hC@9G@DKFY89:B@hC@9V[<SK
FY89:B@h̀_SiZM<Y=@FS9FKFY89:B@hc9FF@J=@FS9FK
FY89:B@ĥT@jfXaT@DjJC@9V[<SKFY89:B@hSXJ=ZJjJC@9V[<S
FY89:B@ĥT@jfXaT@DjJC@9G@DKc[:FY89:B@ĥT@jfXaT@D
jJC@9Y9<P@9Kc[:VWXY9<P@99:M_Y8g<Y_S<C@989:;YC_Y8NOP@
ST@FkKRP[T@JQIK̂lUK8NOP@RCQED̀C_Yab@J̀Jf_ÈLBFC@9=b@F@JK
9@DF@JSXJ=ZJC@9V[<SK9@DF@JC@9]lIÙ_SiZM<YK9@DF@J
T̂@c9FF@JK9@DF@JC@9G@DK9@DF@JC@9V[<SK9@DF@ĴT@jfX
aT@DjJC@9V[<SK9@DF@J;<ĴX@̂FRP[lUK9@DF@ĴT@jfXaT@DjJ
C@9G@DK9@DF@ĴT@jfXaT@DjJC@9Y9<P@9K9@DF@JDUM[WCPJQI
F̂RP[lUKc[:9@DF@JDUMRaX@PJQÎFRP[lU
K ]HEFjJ8NOP@=QEC[T@̀B@GX@FSXJJ_IJKBQ̂̀@Bab@R8dJUDT@FD<EF
=QEa:SXUFMb@RJ<JC@9cCX\GKLMDVWX̀<a_DR[lUC=QEa:jfXK;@9;JR=m
;b@P9_Y;J_Y;JZJC@9S_M;<JjaKnopqrsrtuKvwxxtyzKv{szp|
}Kovv~KRAlEU=QEfT̀DRA<EB89:;<=><?@AC@9=b@F@JjPXC_YVWX
Y9<P@9cST[:9:M_YK]HEFilUR8dJ;@9;JR=mPJHEF=QEBQV[jPX
>Z9C<a;@B@9ì<R̂9@:P�Kc[:89:RB<JV[89:CUYC@9GUF
>Z9C<a\MXUDT@FiWCSXUFK=b@jPXC@9S_M;<Jja=@F>Z9C<a;@B@9i
C9:=b@\MXUDT@FcBTJDb@K\BTCTUjPXRC<M8NOP@?@̀:ST@FkK]HEF
B_Ca:Jb@\8;WT̂̀@B[XBRP[̀=@F>Z9C<a\MXKC@9̀<R̂9@:P�c[:
89:RB<JV[LMDjfX9:YYC@9S_M;<JjaKP9lUKovvKRAlEUfT̀D
RA<EB89:;<=><?@AjPXC_YVWXY9<P@9J_IJR8dJC@9=b@F@J9T̀B
C_ŶUBA<̀RSU9�KLMD̂UBA<̀RSU9�=b@PJX@=QEfT̀DjPXVWXS_M;<J
ja;@B@9iJb@GXUBW[Kno�z�~K;@9;JR=mc[:cYYab@[UF
ST@FkKn�t�p�~KB@jfX89:LDfJ�RAlEUC@9cCX\G8NOP@=QE\BTBQ
L̂9F;9X@FKn�uszywqzwyp�Kxyt��p|~K\MXKn�tyy{�K����K

�u�K��v�vqtzzK�tyztuK}K����~KUQC=_IFD_FR8dJ9:YY=QEiWC
RflEUBLDFC_J9:P̀T@F=9_AD@C9;BUFGUFBJZ�D�jPX=b@F@J
9T̀BC_Ŷ̀@B;@B@9iGUF̂UBA<̀RSU9�RAlEUSXUFC@989_Y89ZF
Ẑh?@AGUFC@9S_M;<JjajPXMQ=QE;ZMC[T@̀̂lU9:YY;J_Y;JZJ
C@9S_M;<JjaR8dJ9:YYKkPJHEF=QESXUFjfX̂UBA<̀RSU9�̂UDfT̀D
RP[lUc[:jPXC@9;J_Y;JZJRAlEUjPXYẐ̂[VWX=b@PJX@=QES_M;<Jja
;@B@9ia_MC@9C_Y8NOP@CHEFL̂9F;9X@FKnvp|rKszywqzwyp�K
xyt��p|~K\MXUDT@FBQ89:;<=><?@AKn�ppu�K��K��K��K�u�K
��Kv�KvqtzzK�tyztuK}����~
K C@9A_�J@S_̀cYY;@9;JR=m;b@P9_Y;J_Y;JZJC@9
S_M;<JjaRAlEUC@9a_MC@9UZS;@PC99BA[@;S<C9Q\]R̂<[BQ
P[_CcJ̀̂<McYYK̂<̀\U=QKn���~KLMDC@9YW9h@C@9m@;S9�K
eK;T̀JK\MXcCTKm@;S9�P[_CKR=̂J<̂̂Zh?@Ac[:R=̂LJL[DQ
;@9;JR=mKna@9HCKfWC<SS<CZ[�K����K����~KLMDjJF@J̀<a_D
JQI\MXBQC@989:DZCS�jfXM_FJQÎlUK�~Km@;S9�P[_CK\MXcCTKP[_C
C@9a_MC@9UZS;@PC99BA[@;S<C9Q\]R̂<[K�~KP[_CC@9
GUFR=̂J<̂̂Zh?@AK\MXcCTKR=̂J<̂̂Zh?@AY@[@J]�;CU9�
C@9�M89:CUYMX̀DK�KBZBBUFK̂lUK���~KC@9RF<JKn�u�uqr��K
xpysxpqzr�pK}K�~K���~K[WĈX@Knqwszt|pyKxpysxpqzr�pK}K
�~K��e~KC9:ỲJC@9?@DjJ>Z9C<aKnruzpyu��Kxpysxpqzr�pK
}K�~K���~KC@9R9QDJ9WXc[:C@9Ra9<ORS<YLSKn�p�yuru�K�u�K
�yt z¡}K¢~Kn��x��uK�u�K£tyztu�K����K}K�e~Kc[:Ke~K
R=̂LJL[DQ;@9;JR=mP9lU\U=QKRAlEÙ<R̂9@:P�K;_FR̂9@:P�c[:
A_�J@SXJcYY9:YY;J_Y;JZJC@9S_M;<JjaRAlEUC@9a_MC@9
UZS;@PC99BA[@;S<C9Q\]R̂<[K;UM̂[XUFC_YF@J̀<a_DGUFK
h_¤MJ_DKDZ̀=UF\=c[:̂h:Kn����K}KY=̂_MDTU~K]HEF=b@̀<a_D
R9lEUFK9:YY;J_Y;JZJC@9S_M;<Jja;b@P9_YC@9a_MS@9@FC@9
A<BA�YJR̂9lEUFa_C9cYYGJ@J=QEcSCST@FC_JGUFY99aZ?_h¥�
A[@;S<CK]HEFR8dJC@9mHC�@C@9a_MS@9@FC@9V[<SGUFcVJC
A<BA�;QjJL9FF@JUZS;@PC99BY99aZ?_h¥�A[@;S<CK]HEF9W8cYY
GUFY99aZ?_h¥�BQ̂̀@BP[@CP[@Dc[:R̂9lEUFA<BA�BQGXUab@C_M
c[:̂̀@B;@B@9i=QEcSCST@FC_JK]HEF\MXcCTKab@J̀J;Q=QE;@B@9i
A<BA�\MXKGJ@M=QE;@B@9iA<BA�\MXc[:[_C�h:F@J=QE;@B@9i
A<BA�\MXK]HEFa@CC@9a_M=b@;@9;JR=m9:YY;J_Y;JZJC@9S_M;<J
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89:;<=>?@<A>BCDE>FGHEIJ;;?@<A>KLAGHEE>F8FIJ;;
MDN@OAPQNRAJ@<A>I<S8FT>IUAVWSPX=>ADAE9>T@DVS?RAJ
YZ>8L[\=ESH;E>FKD[Y]FTZ>LFDW>SRUFYPQ<>EK<[?RAJ9̂_>S>̀?
âSA]Tbcd?efghh?i?;YX]DN=Hj?KD[YZ><V9]N@IkQHE?T>I:]lF>
IJ;;\F];\F̂FT>IW]D\VF89T>I@AkHTYPQ\m>FYPQW]nEMIEE>F?i?
TIcP̀oTb>ĤW\>LTIIS:A>\WVT?RAJĤW\>LTIISXHFTIPW?
UAT>I<V9]N:;<=>8FĤW\>LTIIS:A>\WVT?Up[BIJTH;T>ILIkH
WZ>RLF=EYPQ@TPQN<G[HE8L[X<>S\Z>X]qT];Br99]NYPQW]nEYPQKD[I];T>I
\=E@\IVS9>TI]s;>A@BtFH]FD];RITRAJBr99]N\>u>IcpBMvX
@BtFH]FD];\HE?8FĤW\>LTIISXHFTIPF?8L[X<>S\Z>X]q
T];Br99]NT>IGF\=E@BtFH]FD];RIT?RAJBr99]N<]Wm̂DV;@BtF
H]FD];\HE?RAJBr99]NWA>D9Z>LF=>N@BtFH]FD];\>S?IJ;;
FPn9Ja=<N8L[Up[AEŶF?SPX<>S@G[>89G]nFWHF8FT>I@AkHT\m>F
YPQW]nEMIEE>F?Br99]NW=>Ew?YPQ@TPQN<G[HE8FT>IW]D\VF89@AkHT
\m>FYPQW]nEMIEE>F?RAJa=<NBIJLN]D@<A>RAJADX=>8a[9=>N
8L[T];F]TAEŶF?
? ?D]EF]nF?Up[<V9]N@AxE@LxFmoEX<>S\Z>X]qGHET>I:]lF>
IJ;;@:kQH8a[8FT>IW]D\VF89D]ETA=><?MDNT>IFZ>G[HSpAD[>F
T>I9]DT>IĤW\>LTIIS:A>\WVTIPKy@XVA;pIc>T>II=<ST];
@YXFVXX̂cv>:@:kQH@Tx;@BtFs>FG[HSpA?ez{|{}{~�j?MDNUp[
;IVL>ILIkHUp[8a[RW=AJIJD];\>S>Im@IPNT8a[s>FG[HSpA9>T
XHS:V<@WHId@:kQHBIJTH;T>IW]D\VF89T>I<>ERUF?DZ>@FVF
E>FTV9T>I8L[\Z>@Ix9W>S9̂DŜ=ELS>NHN=>ESPBIJ\VYuVv>:?

���������������������
? ��?@:kQH:]lF>W]<R;;IJ;;\F];\F̂F@:kQHT>I9]DT>I
ĤW\>LTIIS:A>\WVTIPKy@XVA
? f�?@:kQH:]lF>W[FR;;IJ;;\F];\F̂FT>IW]D\VF89@:kQH
T>I9]DT>IĤW\>LTIIS:A>\WVTIPKy@XVA?
? ��?@:kQHBIJ@SVFT>INHSI];W[FR;;IJ;;\F];\F̂F
T>IW]D\VF89@:kQH9]DT>IĤW\>LTIIS:A>\WVTIPKy@XVA

������������
? ?T>IDZ>@FVFT>I<V9]N8FXI]nEFPn?KD[DZ>@FVFT>I<V9]NS>
@BtFS>@BtFIJNJ@<A>?�?B�?@:kQH8L[KD[IJ;;\F];\F̂FT>I
9]DT>IĤW\>LTIIS:A>\WVTIPKy@XVA?Up[<V9]N8a[IJ@;PN;<VuP<V9]N

@aVEX̂cv>:RAJIJ@;PN;<VuP<V9]N@aVEBIVS>cMDNSPI>NAJ@HPND
D]EFPn?
? ?��?̀oTb>G[HSpA9>TWZ>I>?@HT\>IE>F<V9]NYPQ@TPQN<T];
IJ;;\F];\F̂FT>I9]DT>IĤW\>LTIIS:A>\WVTIPKy@XVARAJ
\]Sv>bcd@Tx;G[HSpAMDNT>I\I[>ER;;\H;m>SToQEMXIE\I[>E
moEX<>SW[HET>I8a[E>FGHETÂ=SĤW\>LTIIS:A>\WVTIPKy@XVA
YZ>8L[YI>;moEBrqL>RAJX<>SW[HET>I8a[E>F\>I\F@Ỳ
\Z>LI];\F];\F̂FT>IW]D\VF89@:kQH9]DT>IĤW\>LTIIS
:A>\WVTIPKy@XVA
? ?f�?FZ>G[HSpAYPQKD[S><V@XI>JLdRAJ\]E@XI>JLd@:kQH?
f��j?:]lF>W]<R;;IJ;;\F];\F̂FT>IW]D\VF89@:kQHT>I
9]DT>IĤW\>LTIIS:A>\WVTIPKy@XVA?f�fj?:]lF>W[FR;;
\F];\F̂FT>IW]D\VF89@:kQHT>I9]DT>IĤW\>LTIIS:A>\WVT
IPKy@XVA?f��j?:]lF>R;;BIJ@SVFT>INHSI];W[FR;;IJ;;
\F];\F̂FT>IW]D\VF89@:kQHT>I9]DT>IĤW\>LTIIS:A>\WVT
IPKy@XVAMDNT>I\I[>ER;;\H;m>SR;;@AkHT?g?IJD];RA[<
YDAHE8a[T];TÂ=SW]<HN=>EYPQKS=8a=TÂ=SW]<HN=>E9>TBIJa>TI?
9Z>F<F?�g?XF?@:kQHL>X<>SmpTW[HEGHEv>b>RAJIpBR;;?
? ?��?FZ>R;;\H;m>ST>IBIJ@SVFT>INHSI];9>T
G]nFWHFYPQ?f?KBL>X=>X<>S@akQHS]QFe����{}���|�j?Y]nEO;];
D[<N8a[\pWIL>X=>\]SBIJ\VYuV�X<>S@YPQNEWIEGHEXIHF;>X?
e��� }{¡¢£~?¤�|¢�¥j?D]EFPn?e<Ia]N?@N><BI>cP¦?fgg§?i?
�̈̈j

©ª���«¬��®ª�̄°�����©ª
? T>I<V@XI>JLdG[HSpA9>TR;;\H;m>S@:kQH\H;m>S
moEX<>SW[HET>I8a[E>F\>I\F@ỲRAJT>INHSI];IJ;;
\F];\F̂FT>IW]D\VF89@:kQHT>I9]DT>IĤW\>LTIIS:A>\WVT
IPKy@XVA?Up[<V9]NMDN8a[MBIRTIS\Z>@Ix9IpB?±²±±?8FT>IXZ>F<c
L>X=>Y>E\mVWV?X=>@OAPQN?e³�{ j?RAJX=>@;PQNE@;FS>WIs>F?
e±|{ ¥{�¥?z�́�{|�� j?8a[@Tc_d8FT>IBIJ@SVFD]EFPn
? ?h�g§µg�§§? LS>NmoE?? S>TYPQ\̂D
? ?��g§µh�h¶? LS>NmoE?? S>T
? ?f�g§µ��h¶? LS>NmoE?? B>FTA>E
? ?��g§µf�h¶? LS>NmoE?? F[HN
? ?��§§µ��h¶? LS>NmoE?? F[HNYPQ\̂D
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8 9:;:<=>?8@ABCDEFGHIJFEKLMNOOPQRSETUMJGERVWXYDEFZ[WYE\VQGNOOPEFP\I]̂

C_ÈQO BaWOFHLEF JbEIcCdef ghi FK̀QO

j FK̀QOPaY khlm nhon RED

l FK̀QODCEY khjp nhkq RED

p FK̀QOrsHOQVHDEF khlj nhop RED

FGRIcCdef khln nhon RED

A tEDVEFEY]deAjAuOGbEJGERVWXYDEFZ[WYE\VQGNOOPEFP\I]̂vXYBaWOFHLEFRdJbEIcCdefẁfFGRAkhlnANP̀YGbEBaWOFHLEFZ\
NVbCKFK̀QORdJGERVWXYDEFZ[WYE\VQGNOOPEFP\I]̂XfabZ\FK̀QOREDAẁfFK̀QOBaWOFHLEF]deRdJGERVWXYDEFVQGNOOPEFP\I]̂
tEDREDxrLE\WXfAAJyXAFK̀QOPaYAAFK̀QOrsHOQVHDEFNCKFK̀QODCEYVERC_ÈQO

A z{8|}:~9�����;����~���~�~�:;9�|��~�����?���|�:;��9�:��;;���:�9��;>������

C_ÈQO vWXJ_E�ER JbEIcCdef ghi DEFfXRFQO

j JGERILREKPRvXYDFXON\GJH̀DEFuQ�\EFKOOP\QOP\�\DEF
VQ̀PH\Zt

khpp nhoo RED

l DEFfXRFQOPbG\rFKDXOVERDFXON\GJH̀Z\DEFuQ�\EVQGNOO
FKOOP\QOP\�\DEFVQ̀PH\Zt

khkn nho� RED

FGRIcCdef khp� nhoo RED

8 9:;:<=>?8zAABCDEFGHIJFEKLMVQGNOOFKOOP\QOP\�\DEFVQ̀PH\ZtIuyeXtQ̀DEFX�VPELDFFRuCEPVHDFdx�IJHC

8 @{8|}:~�������:�����:�9}�<�:;��}<:~9������:;�~�=�

8 tEDVEFEY]deAl8uOGbEDEFfXRFQOVQGNOOFKOOP\QOP\�\DEFVQ̀PH\ZtIuyeXtQ̀DEFX�VPELDFFRuCEPVHDFdx�IJHCRdJbE
IcCdefẁfFGRAkhp�ANP̀YGbEBaWI[defG[E�ZLWDEFfXRFQOVQGNOOPEFP\I]̂XfabZ\FK̀QOREDAẁfZLWDEFfXRFQOtEDREDxrLE
\WXfAJyXAPbG\rFKDXOVERDFXON\GJH̀Z\DEFuQ�\EVQGNOOFKOOP\QOP\�\DEFVQ̀PH\ZtNCKJGERILREKPRvXYDFXO
N\GJH̀DEFuQ�\EFKOOP\QOP\�\DEFVQ̀PH\ZtVERC_ÈQO

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

8
8 9:;<=>?@ABCDDE>FE?GHIFJDDE?ADE?K?L>F@A<EM?NOGPQRSOA<L>FSK@E>TLFFUPV>E@MLFWXYGZMV

8 @>F>[HWR;\8]̂_̀abcdeàfghijbkllm̀amndopafllmnjlmnqn_̀aijrmcnstmùgajl]vwlacg̀aafrjl_̂̀x

8 t̀_ìàxoyz8{;|lb}̀_̀a~��ajlijbkllm̀amndopafllmnjlmnqn_̀aijrmcnstmùgajl]vwlacg̀aafrjlmvx�ye}̀d�̂yz~
�r~ab�8����8kmrxb}̀]vwlacg̀aafrjlmvx�y_̀a~��ajl�~v}snafrjl�̀_8�r~ijbkllm̀amndopoyz�y_̀a~��ajl�̀_oyzmqr8e��8
ijbkllm̀amndopk]n_̀alacg̀ak̂f_̀âxoqn8�ye}̀d�̂yz~8����

�w� da�z�x e}̀d�̂yz~ ��� _̀a~��ajl
� ijbkllm̀amndop_̀alacg̀a_̀a�̀~ ��{� ���� �̀_
� ijbkllm̀amndop_̀alacg̀a_̀a]̂ci ���� ���� �̀_
{ ijbkllm̀amndop_̀alacg̀abji�qrclòxiax ���� ���� �̀_
� ijbkllm̀amndop_̀alacg̀akaxx̀nòxiax ��{� ���� �̀_
� ijbkllm̀amndop_̀alacg̀ae}̀s�wt}̀~sn_̀a]̂ci ��{{ ���� �̀_
� ijbkllm̀amndopxl_̀alacg̀aiwnoqn_̀a]̂ci ��{� ���� �̀_
� ijbkllm̀amndop_̀alacg̀ae}̀s�wt}̀~sn_̀a�̀~ ��{� ���{ �̀_
� ijbkllm̀amndop_̀alacg̀ae}̀s�wt}̀~sn_̀alacg̀a ��{� ���� �̀_

ab�d�̂yz~ ��{� ���� �̀_

8 t̀_ìàxoyz8�8|lb}̀_̀a~��ajlijbkllm̀amndopafllmnjlmnqn_̀aijrmcnstmùgajl]vwlacg̀aafrjl_̂̀x�ye}̀
d�̂yz~�r~ab�8��{�8kmrxb}̀]vwlacg̀aafrjl_̂̀x�y_̀a~��ajl�~v}snafrjl�̀_8�r~ijbkllm̀amndopoyz�y_̀a~��ajl�̀_
oyzmqr8e��8ijbkllm̀amndop_̀alacg̀a_̀a]̂ci�ye}̀d�̂yz~8����

; @>F>[HWR;98]̂_̀abcdeàfghijbkllm̀amndopafllmnjlmnqn_̀aijrmcnstmùgajl]vwlacg̀aafrjlmvx

�w� da�z�x e}̀d�̂yz~ ��� _̀a~��ajl
� ijbkllm̀amndopxlkmrx�̀nf_̀adxcn ��{� ���� �̀_
� ijbkllm̀amndopxl_ù�a�̀roqn ��{� ���� �̀_
{ ijbkllm̀amndopk]n_̀alacg̀ak̂f_̀âxoqn ���� ���� �̀_
� ijbkllm̀amndop]̂i�lkont̀__̀âxoqn ���{ ���� �̀_

ab�d�̂yz~ ���� ���� �̀_
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8 9:;:<=>?8@ABCDEFGHIJFEKLMNOGPQQREFRSITUFKQQRSOQRSVSDEFNOWRHSXYRZELFOQB[\QFHLEFFKWOQ]̂HQONHDEF

_\̀ IFab̀c JdEIeCfbg hij DEFg̀kFOQ

l NOGPQQREFRSITUmObGnkcDEFTZEcES oipq rist kED

p NOGPQQREFRSITUN\STVSDEFBCHN oiuq risr kED

u NOGPQQREFRSITUFEgcESDEFvaẁGONxVWHQ oiuu risl kED

o NOGPQQREFRSITUFEgcESJdEPFccES oipl riyl kED

t NOGPQQREFRSITUFEgcESDEF_Eg oill riyq kED

s NOGPQQREFRSITUFEgcESDEFBCHN oils riyy kED

q NOGPQQREFRSITUcQ]FKkEzJdEXm\YdEgXSDEFBCHN oilr ri{l kED

y NOGPQQREFRSITUFEgcESDEFBCHN oilq ri{r kED

{ NOGPQQREFRSITUFEgcESRHSJ\EJcILCà oilt riy{ kED

lr NOGPQQREFRSITUFEgcESJdEXm\YdEgXSDEF_Eg oilu ri{p kED

ll NOGPQQREFRSITUFEgcESJdEXm\YdEgXSDEFQFHLEF oilo riyy kED

lp NOGPQQREFRSITUFEgcESg̀WC[DLSfwJcILCà oil{ riy{ kED

FGkIeCfbg oil{ riyl kED

A YEDNEFEcTfbAtA|QGdEDEFg̀kFOQNOGPQQREFRSITUFKQQRSOQRSVSDEFNOWRHSXYRZELFOQB[\QFHLEFFKWOQ]̂HQONHDEFkfJdE
IeCfbgnWgFGkAoil{APRWcGdEB[\QFHLEFFKWOQ]̂HQONHDEFkfDEFg̀kFOQ̀g[dXSFKWOQkEDAnWgNOGPQQREFRSITUTfbkfDEFg̀kFOQ
kEDTfbRVWAJàANOGPQQREFRSITUN\STVSDEFBCHNAkfJdEIeCfbgAoiuq
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7 897:;<=>;=?@@AB@@C=D@C=E=F<A>D:CG=HIJKLMNID:F<ANE>C<OFAAPKQ<C>GFARSTJUGQ

V ><A<WXRM7YVZ[\]̂_̀ab̂]cdefghijĵcjjkhljkhmh\]̂flnk̀hopaqrst\]̂pln\]̂tmfk]d\̂̂uq[]kf̀\̂vwxab̀[

XRM y;NUz<{<P
U|<
J}QRM~

�9� �� ��� ~NPAD@

� fghijjk]̂kha����_�khljkhmh\]̂flnk̀hopaqrst\]̂
pln\]̂tmfk]d\̂̂uq[]kf̀\̂vwxab̀[wng

���� ������������ u]\

� fghijjk]̂kha����_���]odga\̀n\]̂_]�iZhih_�]�\]̂
flnk̀hopaqrst\]̂pln\]̂tmfk]d\̂̂uq[]kf̀\

v̂wxab̀[wng

���� ������������ u]\

� fghijjk]̂kha����_���]odga\̀n\[�m��eVV_̀�v\]̂aq̀su
�̂ck̀��̀�]q�t�qhl\�]hoh\]̂��]�]hwng

���� ������������ u]\

� fghijjk]̂kha��uvbm�[l\��c���\]̂o�g�]h�vs��]�Vwu�
kljkhVwu�xljxgth

���� ������������ u]\

� fghijjk]̂kha��uvbm�[l\��c���b_]ua�g]opwngVVkrstk]̂̂�g
ârst�VVuvb_]udu]�\lj�vsb]n\]̂�ew_g

���� ������������ u]\

� fghijjk]̂kha��uvbm�[l\��c���b_]uuv�̂c ��heVVo�g
�]hwngnvVVkhljkhmh\]̂�]hiZh\]̂��]�]h

���� ������������ u]\

� fghijjk]̂kha��uvbm�[l\��c���b_]u��\fgt��t�k]̂cVV
ahr¡td]b̂j�g_huvb_]ua�¢h�£ppmjlh

���� ������������ u]\

� fghijjk]̂kha��uvbm�[l\��cb_]uuvbm��]q�t�k�_h
f�t�̂ck]h\ljZ�go�gVVuv̂��ijjVVat\[l\��eVVpnp�]��]�

���� ������������ u]\

_̂ua¤[vs� ���� ������������ u]\

V p]\f]̂]��vsV�Vqj_�]\]̂�tûljfghijĵcjj
khljkhmh\]̂flnk̀hopaqrst\]̂pln\]̂tmfk]d\̂̂uq[]kf̀\
v̂wxab̀[Vk�]d̂ljZ�gĵ̀d]̂uvb�]a¤[vs� n�̂_uV����Vikn�
_�]Z�gĵ̀d]̂uv\]̂�tûljt���oĥcnlju]\V n��gtb�]�]u�vs
Z�gĵ̀d]̂odg\]̂�tûlju]\�vskmnVbrtVfghijjk]̂kha��
uvbm�[l\��cb_]uuvbm��]q�t�k�_hf�t�̂ck]h\ljZ�go�gV
uv̂��ijjVat\[l\��eVpnp�]��]�Vuvb�]a¤[vs�V����Vht\p]\hv¡
p]\f]̂]�qj_�]Z�gĵ̀d]̂if�[ĉcnljodg\]̂�tûlj�vsif\f�]�
\lh�vŝcnljhl�k�]bl¥V����V

N¦G§A<~̈Q
V Z�g_̀pl�wngn�]ah̀h\]̂_̀pl� n�\]̂��\�]�gtu�[p]\at\k]̂V
f�]̂]i[c�]h_̀pl��vsa\vs�_�gt�V n�uvZ[\]̂_̀pl�\]̂�tûljt���
oĥcnlju]\Vktnb[gt�\lj�][̀hvVq̂̂�hciq��e©Vwqª�̂�eV
plh�̂eârt�©V�mf̀u]Vtmfucum�v�eVi[cV�̂ck�beV�̂c�vfq[\̂l�V
ohârst�\]̂ql«h]̂cjjaqrsto�ga�¢h�]�a[rt\oh\]̂flnk̀hopV
ht\p]\hv¡�l�ktnb[gt�\ljid[u\̀pV_l�d]©Vp]¬lhapt̂eVi[c
jv\lu©V\�ulkxt�Vb][̀kaxt̂eVi[caj�eîua\vs�_\lj�̂canh�t�
\]̂�tûljV�]h_̀pl�hv¡o�g�̂canh\]̂�tûljaqrst�̂caùh
fghijĵcjjkhljkhmh\]̂flnk̀hop\]̂ql«h]̂cjj
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8 9:;<==<>?@AB><CDEFGHIJ:KLLMHLN<I>CLLMOPLMOQO
=<>RPSM@OT;AUVWH=<>;PS=<>HQRM<D=>>IU:<MR@=>XYZAB@:
M<I<>NH[@\><]9:=<>?@AB><CDE><]SG<O8SP̂OX_8
8 à8SG<OKLLMPI[<bcEB?<IRGĤ=<>TdĜ<ORP?KLL
M<>MOAefUL?g<8B?<IRGĤ=<>M<>MOAefFĤ9JGL>@D<>
>CSPLMĴIXB?<IRGĤ=<>I<==?g<9JGL>@D<>>CSPL=:<̂K:C
>CSPL\h@LPR@=<>8AOVWĤ;<=9JGL>@D<>>CSPLMĴA\iO9JGeXWIXHj<O<;
MĴMQSTO=<>L>@D<>;PS=<>8
8 ka8SG<ORP?KLL>CLLMOPLMOQO=<>RPSM@OT;AUVWH;PS=<>
HQRM<D=>>IU:<MR@=>XYZAB@:UL?g<89JGAdXW]?d<lTDG=<>]HI>PL
Mg?O\>C=HLR<I=>HLKO?B@STO=<>UPmO<RP?KLL>CLL
MOPLMOQO=<>RPSM@OT;AOVWĤ;<=Mg?O\>C=HLR<I=>HL
KO?B@SA\iOMg?OeXWTdGHn@L<]NôĤBE\>C=HLeXWTdGTO=<>UPmO<
>CLLMOPLMOQO=<>RPSM@OT;YSGA\iOH]g<̂SX
8 pa8SG<ORP?KLLM<>MOAef>CLLMOPLMOQO=<>RPSM@OT;
AUVWH;PS=<>HQRM<D=>>IU:<MR@=>XYZAB@:8KLĝA\iO8p8>CSPL8BVH8
pàq8RP?KLLM<>MOAef>CSPLMĴ8UL?g<8RP?KLLM<>MOAefeX
IX=<>]HI>PLI<=eXWMQS8BVH8RP?KLLM<>MOAefK9O=<>L>@D<>
K:C=<>:̂eQOAOVWĤ;<=9JGL>@D<>>CSPLMĴMQS;j<A\iOH]g<̂]@Ŵ
eXW;CRGĤTdGRP?KLLM<>MOAefTO=<>?<̂K9O=<>L>@D<>
K:C=<>:̂eQOTO=<>?@AB><CDEMN<O=<>cEAUVWH=<>KFĝFPO
K:CF]<]=@;=<>8pakq8RP?KLLM<>MOAef>CLLMOPLMOQO
=<>RPSM@OT;Mj<D>PL9JGL>@D<>>CSPL=:<̂UL?g<8RP?KLL
M<>MOAefeXWIX=<>]HI>PLI<=eXWMQS8BVH8RP?KLLM<>MOAef
=<>L>@D<>=<>9:@R8AOVWĤ;<=9JGL>@D<>>CSPL=:<̂A\iO9JGeXWIX
Hj<O<;MPŴ=<>=<>L>@D<>=<>9:@RAUVWHTDGYSGM@OBG<eXWBQc[<U
MĴMQS8papq8RP?KLLM<>MOAef>CLLMOPLMOQO=<>RPSM@OT;
Mj<D>PL9JGL>@D<>>CSPL\h@LPR@=<>8UL?g<8RP?KLLM<>MOAefeXW
IX=<>]HI>PLI<=eXWMQS8BVH8RP?KLLM<>MOAefRGOeQO=<>9:@R8
AOVWĤ;<=9JGL>@D<>>CSPL\h@LPR@=<>IX:P=bcC=<>\h@LPR@̂<O
T=:Gd@SA=XW]?=PL=>CL?O=<>9:@RSP̂OP_O;ôRGĤIX=<>B?LBQI
RGOeQO=<>9:@RTDGIX\>CM@en@[<UZoŴIXB?<IMHSB:GĤ=PL
=<>]HI>PLRP?KLLM<>MOAefFĤ9JGL>@D<>>CSPL=:<̂eXWIX
=<>]HI>PLA=XW]?=PLA>VWĤFĤ=<>9:@R
8 ra8SG<ORGOKLL>CLLMOPLMOQO=<>RPSM@OT;AUVWH=<>
;PS=<>HQRM<D=>>IU:<MR@=>XYZAB@:8UL?g<9JGL>@D<>TDG=<>
]HI>PLI<=eXWMQS8BVH8RGOKLLM<>MOAefIXBQc:P=bcCB?<I

IXBQc[<UFĤMg?ORgH\>CM<O=PL9JGTdG8IX>J\KLL8AH=:P=bcE8
;S;j<̂g<]8AOVWĤ;<=89JGL>@D<>M<I<>N>PL>JG8IĤADsOK:C
MPI9PMYSG8HX=eP_̂Rj<KDOĝDOG<eXWTO=<>\h@LPR@8\>CML=<>cE
=<>ej<̂<OeXWKR=Rg<̂=POMĝ9:TDG=<>]HI>PLIXB?<IKR=Rg<̂
=POH]g<̂IX>CSPLOP]Mj<BPle<̂MN@R@

tuvw
8 ;<==<>fo=b<>CLLMOPLMOQO=<>RPSM@OT;AUVWH=<>
;PS=<>HQRM<D=>>IU:<MR@=>XYZAB@:8IX9:=<>?@;P]M>Q\A\iO
><]SG<O8SP̂OX_8̀q8SG<OB?<IRGĤ=<>TdĜ<OM<>MOAefFĤ
9JGL>@D<>TOKRg:C>CSPL8UL?g<89JGL>@D<>IXB?<IRGĤ=<>TdG
<̂OM<>MOAefH]JgTO>CSPLI<=kqSG<ORP?KLL>CLLMOPLMOQO
=<>RPSM@OT;AUVWH;PS=<>HQRM<D=>>IU:<MR@=>XYZAB@:UL?g<8
9JGAdXW]?d<lTDG=<>]HI>PLRP?KLL>CLLMOPLMOQO=<>RPSM@O
T;H]JgTO>CSPLI<=8pq8SG<ORP?KLLM<>MOAef>CLLMOPLMOQO
=<>RPSM@OT;AUVWH;PS=<>HQRM<D=>>IU:<MR@=>XYZAB@:8UL?g<
9JGL>@D<>eP_̂8p8>CSPLTDG=<>]HI>PLH]JgTO>CSPLI<=8K:C8rq8
SG<ORGOKLL>CLLMOPLMOQO=<>RPSM@OT;AUVWH=<>;PS=<>
HQRM<D=>>IU:<MR@=>XYZAB@:8UL?g<9JGL>@D<>TDG=<>]HI>PL
H]JgTO>CSPLI<=K:CIX>CSPL=<>]HI>PLeXWKR=Rg<̂=POeXW>CSPL
OP]Mj<BPl8xaxy8

z{|}t~|�~�
8 AOVWĤ;<=̂<O?@;P]TOB>P_̂OX_A\iO=<>?@;P]AUVWHUPmO<>CLL
MOPLMOQO=<>RPSM@OT;AUVWH=<>;PS=<>HQRM<D=>>IU:<MR@=
>XYZAB@:K:C9:=<>?@;P]9JGL>@D<>TDG=<>]HI>PLTO>CSPLI<=8
KRg9JG?@;P]AdVWH?g<]P̂IXB?<IRGĤ=<>RP?KLLM<>MOAefAUVWHTdGTO
=<>UPmO<>CLLTOSG<OHVWO�8HX=I<=eXWM<I<>NMOPLMOQO=<>
RPSM@OT;YSGOH=ADOVH;<=eXW=:g<?I<8AdgO8M<>MOAef=<>M>G<̂
=:]QenEe<̂=<>R:<S8M<>MOAefAUVWH=<>UPmO<e>PU]<=>
IOQb]E8M<>MOAefAUVWH=<>UPmO<=>CL?O=<>;PS=<>8A\iORGO8
D<=IX9JGUPmO<RP?KLLM<>MOAef=s;Cej<TDGYSG>CLLMOPLMOQO
=<>RPSM@OT;AUVWH;PS=<>HQRM<D=>>IU:<MR@=>XYZAB@:eXWIX
B?<IMILJ>cE]@ŴFo_OY\
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89::98;;<=;>8?@
A BCDEFGHIJKLMJNDFONPQERMSICDTUVUVGKLGEWXMYZEIEX[\EFA
B]̂AUM̂GOM_̀JKALaFIabaAB]̂UM̂cJdFcDefAGJFIJF[gXAhC_A
UM̂Xij̀FAGD]fMJjFfA[OklbVLQEmMgXeEAjCaUIFlbVLQEhF_FQE
j\EDnAhC_BoVR̀OkKG̀EpABoVqMHbEMaYjPEbXMMWcCEPjHX
MOTrRLHCAlFRsjaOPEFjaFljV[OkaFYpEjlbVIJURXSqsVaWoCAhC_

UVGKLGEWXMYZEIEXqYLLCatkFaOXbCEK[\EF[OkTW\PEWEMu
Ra\KFEWlF[OkFONTUVbWUAPYU[VEKFONsasaqLYZLMaqLMJGsaD
sVEcRIVE[OkRmvFXQECJDlIlbVsVEcRIVEjCaUXEMGHIJKlFLMJNDFON

wx8y?;xz?{x9{

IEMgXÀoXHjjHXYĈA|}~���̂Aw��������y?;y�w�@����?���=;���?�y?;>��>�9��?�9������x<�9�w:x;���>w������������y�{���
� WbEGH[KECJKMÈ�J�Rc̀MqYMO�A�qJq[OkA�ARUtaFjYCELWA�A~��}̂
ÈCHFOAcMM F_hc[KfA|}~~}�̂A;>¡¡y��¡y���8?;:�¢y9�£¤£�8?;w�¥x8y¦?¡��8?;w{9�w�¥§xx��<�:9y9�w�¥§x;¦��:��A
A GH[KEFHcF fR[L̈F̈CKOPEMPFR[]APEsEGH̀EPEMPFR[]]EPjMfAWbEGH[KECJKR[L̈F̈CKOcM_IaWRXCVEcM_FLMRbFtâA
ỲjHWEAaYjW_WYZOKfAhC_AmM_PDLfAmM_ZOjcCXMJDA|}~~©�̂A8?;��ª�?:���¡¡;>¡¡y��¡y���8?;:�¢y9�£¤�¡¡x�:��<�:9xx�«���
� y¬?;�¡8?;w�¥x8y?®?�9�?w;���®x{��8@̄8°?;>¢�¡x�¢<@̄8°?�GH[KEFHcF fR[L̈F̈CKOPEMPFR[]A
A PEsEGH̀ER[L̈F̈CKOPEMPFR[]AWbEGH[KECJK]MOm[YŴ
Z�J[MGHTCPXYCKD̂A|}~~©�cie�ELW�̂A��?<�®±{�8;²{�?{8?;w{9�®x{��;89¤�³́µ¶�·̧¹º»¼½̂�¾|�~��A�A¾¾A¿A¾À̂
TcÁoMKfAIJF[MfRMtaDA|}~~Â�̂A;>¡¡y��¡y���8?;:�¢y9�£¤w�¥x8y?®?8?;w;���®x{��8@̄8°?;>¢�¡=;9��?:;��¢�£�zw���9�:z�«<z:�¢y9�£¤�
AA GH[KEFHcF fGH[KEXEMLaWcHGRjaMfAWbEGH[KECJKR[L̈F̈CKOcM_IaWRXCVEcM_FLMRbFtâ
MÈqJZÁHjKPuEF̂A|}~�Ã�̂A�¤�?��8;<Ä¡�¡;?�¡��Å9:�y¦?����@�ÆÇÈÆ�XMYDR[cÉA�AFEFWOqYÊLcJqCHRL̀JkFPfIQEXJÛ
hbCWXHIAGJDbÊA|}~~��̂A8?;�x<;�¡;>¡¡y?;y�w�@w�¥§x8?;¤�¢8?;�;���?8;<��°�����8;��@̄8°?��;89¤Ë�9:x??;y�:���¬�?8��²<��;89¤�
� w8°:;x�:y?8;;<��>x??;w�;¥xw¤;9�������Å��AGH[KEFHcF fmMHppE]HCm_]EPjMWbEqJZÁHjAhsFDGH̀EPEMPFR[]EPjMfA
A WbEGH[KECJKPŸs[JK MMWE HMÈ̂
ÌÍÎÎ½�AÌ̂Ï̂A¹ÐÑAÒ̂Ó̂ÓÔÍ¼¼AÒÍÎ¼ÍÐA|�À¾��̂AÕ�Ö×ØÙÚÛÜ×Ý�ÞÜ×�́ØßØàÚÙÚßá�âßÞÜ×ÙØáãÜß�³ä¶áÚÙ¶�ÓºÍ¹ÐAÒ¹Ð¹åæçæÐ¼AA
A èæé»æêAëÍºA�©AìÍ̂A�̂Ì̧ç̧ííÍ½�Aî̂Ï̂�Aî¹º»í»Î�Aï̂A¹ÐÑAð¹½Î¹çAÏ̂A|}ÂÂ¾�̂AñßòÚ×¶áØßòãßà�óôÚ�õÚôØöãÜ×Ø÷�
� âßáÚßáãÜß�áÜ�ñ¶Ú�µøù�³ä¶áÚÙ¶���Õß�µúáÚßòÚò�óÚûôßÜ÷Üàä�ÕûûÚüáØßûÚ�ÙÜòÚ÷�AýÎÍÔææÑ»ÐåíAÍþA¼ÿæA
AA }ÂÂ¾A����A���Ò̂A�A}}Â��}Â}�̂
�¹ÿ¹Ðå»Î�Aì¹Ñ»çA¹ÐÑAðæå̧ç�AìÍÍÎ�¹ÿ¹Ð̂A|}ÂÂ��̂AóôÚ�øÜ÷Ú�ÜÞ�ùÚ×ûÚãöÚò�ñ¶ÚÞ�÷ßÚ¶¶��ùÚ×ûÚãöÚò�µØ¶Ú�ÜÞ�ñ¶Ú��
� ³Úû�×ãáä�Øßò�ù×ãöØûä��Øßò���¶áÜÙÚ×�Õááãá�òÚ�áÜ�µßàÚßòÚ×���¶áÜÙÚ×�ÕòØüáØáãÜß�ãß�óôÚ��ÜßáÚúá�ÜÞ��
� µ÷Úûá×Üßãû�õØßÝãßà�AÏþÎ»Ô¹ÐA�Í̧ÎÐ¹ºAÍþAð̧í»ÐæííAÒ¹Ð¹åæçæÐ¼̂A}�A�A�AÂ©}�Â�ÂA�¹�º¹Ð�Aè̂Ó̂�A¹ÐÑAìÍÎ¼ÍÐ�A	̂ý̂AA
A �ÀÀÃ̂A
ÿæAð¹º¹ÐÔæÑAÓÔÍÎæÔ¹ÎÑ̂ðÍí¼ÍÐA�A�¹Îé¹ÎÑAð̧í»ÐæííAÓÔÿÍÍºAýÎæíí̂
�ææÐ�Aý̂AÌ̂A�̂A¹ÐÑAÒ̂AÓ̂AÓÔÍ¼¼AÒÍÎ¼ÍÐA|�À¾��̂AÚûã¶ãÜß�¶�üüÜ×á�¶ä¶áÚÙ¶���Øß��×àØßã�ØáãÜßØ÷�üÚ×¶üÚûáãöÚ�Aèæ¹Ñ»Ðå�AA
A Ò¹íí̂�AÏÑÑ»íÍÐ��æíºæ½Aý̧�̂AîÍ̂
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