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+G<MD K;@9DL=Lӄ 

1=FKGJ=F Ӭ +G<MD= 1;@9DL=AF@=AL 1;@9DL=J 

29KL=J-+9LJAP *AFCK ҏ-Җ 

MF9:@ĺF?A?= 29KL=J *AFCK ғ-Җ 

4A:J9LAGFKEG<MD 0=;@LK ҏ 

,=A?MF?KK=FKGJ 0=;@LK Ґ 

1;@JALLEGLGJ 0=;@LK ґӅ ҒӅ ғӅ Ҕ 

1=JNGEGLGJ 0=;@LK ҕӅ Җ 

ғӄҐ 4=JO=F<MF? <=J %.'-K 
'E $GD?=F<=F O=J<=F OAJ '@F=F ?=F9M=J =JDĺML=JFӅ O9K %.'--.AFK KAF<Ӆ
OA= <A=K= >MFCLAGFA=J=F MF< OA= <A=K= ?=KL=M=JL O=J<=Fӄ 
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%.'- KL=@L >ǓJӆ%=F=J9D- HMJHGK= AFHML Ӭ GMLHML Ӧ3FAN=JK9D #AF?9F? Ӭ 
MK?9F?ӧӄ 
%.'-- .AFK @9:=F C=AF= >=KL?=D=?L= $MFCLAGFӄ #K C9FF CGF>A?MJA=JL 
O=J<=FӅ G: <A= %.'--.AFK 9DK <A?AL9D=J #AF?9F? G<=J 9DK <A?AL9D=J MK?9F?
<A=F=Fӄ 
 
 =AKHA=D #AF?9F?K-.AFӆ29KL=J 
 5=FF <=J 29KL=J ?=<JǓ;CL OAJ<Ӆ ?=D9F?L <9K 1A?F9D RMJ O=AL=J=F 
 4=J9J:=ALMF? Ǔ:=J <=F #AF?9F?-.AF RME 09KH:=JJQ .Aӄ 
 
 =AKHA=D MK?9F?K-.AFӆ MRR=J 
 č:=J <=F MK?9F?K- .AF OAJ< =AF 1A?F9D AF 0A;@LMF?  MRR=J 
 ?=K=F<=LӅ ME <A=K=F RM KL=M=JFӄ 
 
5=FF 1A= <=F ?=ƣɀF=L=F (GQ-.A NGF NGJF= :=LJ9;@L=FӅ :=>AF<=F KA;@ <A=
%.'--.AFK 9M> <=J J=;@L=F 1=AL= <=K 09KH:=JJQ .AKӄ 
 
#K ?A:L Ґ Eƣ?DA;@= 09KH:=JJQ .A %.'- 1;@=E9L9ӆ%.'-- - 0"MF< 
%.'-- !+ӄ 
"A= %.'-- - 0" -HLAGF ?A:L 9FӅ <9KK 1A= KA;@ 9M> <A= .AFK 9F@9F< <=J
,MEE=J <=K .AFK :=RA=@=Fӄ "9K @=AǇL =K O=J<=F <A= MFL=F 
NGJ9FKL=@=F<=F .AF-,MEE=JF N=JO=F<=Lӄ 
 
"A= -HLAGF %.'-- !+ :=<=ML=LӅ <9KK 1A= KA;@ 9M> <A= .AFK <=K JG9<;GE
1-! !@9FF=D:=RA=@=Fӄ "A=K KAF< <A= 89@D=F F9;@ %.'-ӆ 

ҏ ґӄґ 4 "! 

ґ %.'- Ґ Ӧ1" ҏӅ 'Ґ!ӧ 

ғ %.'- ґ Ӧ1!*ҏӅ 'Ґ!ӧ 

ҕ %.'- Ғ 

җ %JGMF< 

ҏҏ %.'- ҏҕ 

ҏґ %.'- Ґҕ 

ҏғ %.'- ҐҐ 

ҏҕ ґӄґ 4 

ҏҗ %.'- ҏҎ Ӧ1.'Ӆ +-1'ӧ 

Ґҏ %.'- җ Ӧ1.'Ӆ +'1-ӧ 

Ґґ %.'- ҏҏ Ӧ1.'Ӆ !*)ӧ 

Ґғ %JGMF< 

Ґҕ '"ӣ1" Ӧ'Ґ!Ӆ ##.0-+ӧ 

Ґҗ %.'- ғ 

ґҏ %.'- Ҕ 

ґґ %.'- ҏґ 

ґғ %.'- ҏҗ 

ґҕ %.'- ҐҔ 

ґҗ %JGMF< 

Ґ ғ 4 "! 

Ғ ғ 4 "! 

Ҕ %JGMF< 

Җ %.'- ҏҒ Ӧ26"Ҏӧ 

ҏҎ %.'- ҏғ Ӧ06"Ҏӧ 

ҏҐ %.'- ҏҖ 

ҏҒ %JGMF< 

ҏҔ %.'- Ґґ 

ҏҖ %.'- ҐҒ 

ҐҎ %JGMF< 

ҐҐ %.'- Ґғ 

ҐҒ %.'- Җ Ӧ1.'ӧ 

ҐҔ %.'- ҕ Ӧ1.'ӧ 

ҐҖ '"ӣ1! 

ґҎ %JGMF< 

ґҐ %.'- ҏҐ 

ґҒ %JGMF< 

ґҔ %.'- ҏҔ 

ґҖ %.'- ҐҎ 

ҒҎ %.'- Ґҏ 



ǿǿǿΦƧƻȅ-ƛǘΦƴŜǘ 
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%.'-- - 0" 1=FKGJ=F MF< +G<MD= 

ҏ ґӄґ 4 

Ґ ғӄҎ 4 

ґ 'Ґ!Ӆ 1" ҏ Ӧ*A;@LK=FKGJӅ *!" "AKHD9QӅ ҕ 1=?E=FL "AKHD9Qӧ 

Ғ ғӄҎ 4 

ғ 'Ґ!ӄ 1!*ҏ Ӧ*A;@LK=FKGJӅ *!" "AKHD9QӅ ҕ 1=?E=FL "AKHD9Qӧ 

Ҕ %JGMF< 

ҕ "&2ҏҏ 1=FKGJ 

Җ 26"Ҏ 

җ %JGMF< 

ҏҎ 06"Ҏ 

ҏҏ 2GM;@K=FKGJ 

ҏҐ  MRR=J 

ҏґ 1;@9DL>Dĺ;@=FE9LJAP Ӧ0-5ҏӧӅ 4A:J9LAGFKEGLGJ 

ҏҒ %JGMF< 

ҏғ 1;@9DL>Dĺ;@=FE9LJAP Ӧ0-5ҐӧӅ ,=A?MF?KK=FKGJ 

ҏҔ  =O=?MF?KK=FKGJ 

ҏҕ ґӄґ 4 

ҏҖ 1;@9DDK=FKGJ 

ҏҗ 1.' 

ҐҎ %JGMF< 

Ґҏ 1.' 

ҐҐ 1=JNGҐӅ 1;@9DL>Dĺ;@=FE9LJAP Ӧ!-*ҏӧӅ *=Ƀ  MLLGF 

Ґґ 1.' 

ҐҒ 0$'"-+G<MD 

Ґғ %JGMF< 

ҐҔ *#"-+9LJAP 

Ґҕ 
'1ӣ1" Ӧ'Ґ!Ӆ ##.0-+ Ӧ#D=;LJA;9DDQ #J9K9:D= 
.JG?J9EE9:D= 0=9<-GFDQ +=EGJQӧӧ 

ҐҖ '"ӣ1! 

Ґҗ 1;@JALLEGLGJ Ӧ12#.ҏӧӅ 1;@9DL>Dĺ;@=FE9LJAP Ӧ0-5ґӧ 

ґҎ %JGMF< 

ґҏ 1;@JALLEGLGJ Ӧ12#.ҐӧӅ 1;@9DL>Dĺ;@=FE9LJAP Ӧ0-5Ғӧ 

ґҐ 3DLJ9K;@9DDK=FKGJ Ӧ#;@Gӧ 

ґґ 1;@JALLEGLGJ Ӧ12#.ґӧӅ 1;@9DL>Dĺ;@=FE9LJAP Ӧ!-*ҒӧӅ 

ґҒ %JGMF< 

ґғ 1;@JALLEGLGJ Ӧ12#.ҒӧӅ 1;@9DL>Dĺ;@=FE9LJAP Ӧ!-*ґӧӅ 

ґҔ 3DLJ9K;@9DDK=FKGJ Ӧ20'%ӧ 

ґҕ 1=JNGҏӅ 1;@9DL>Dĺ;@=FE9LJAP Ӧ!-*ҐӧӅ 3H  MLLGF 

ґҖ 'F>J9JGLK=FKGJ 

ґҗ %JGMF< 

ҒҎ 0=D9AK 
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'F MFK=J=F  =AKHA=D=F N=JO=F<=F OAJ <A= .JG?J9EEA=JKHJ9;@=.QL@GFӅ
ME <A= %.'--.AFK RM KL=M=JFӄ 'F .QL@GF ?A:L =K =AF=  A:DAGL@=C F9E=FK
0.Aӄ%.'-ӄ"A=K AKL =AF=  A:DAGL@=CӅ <A= <9:=A @ADɃӅ <A= .AFK EAL .QL@GF RM
KL=M=JFӄ 
 
'E >GD?=F<=F  =AKHA=D KAF< )GEE=FL9J= AE !G<=Ӆ O=D;@= '@F=F @=D>=F
KGDD=F <9K .JG?J9EE RM N=JKL=@=Fӄ 
 
DK #JKL=K EǓKK=F <A= :=FƣLA?L=F  A:DAGL@=C=F EAL &AD>= <=KAEHGJL =ә
>=@DK AEHGJLA=JL O=J<=Fӄ "A= 49JA9:D=F2-3!&MF< 388#0N=JO=AK=F
9M> <A= .AFK <=K 2GM;@K=FKGJK MF< <=K  MRR=JKӄ 'E FK;@DMKK OAJ< EAL 
%.'-ӄK=LEG<=Ӧ%.'-ӄ - 0"ӧ<9K N=JO=F<=L= %.'- 1;@=E9 <=>AFA=JLӄ DK
,ĺ;@KL=K O=J<=F <A= RMNGJ >=KL?=D=?L=F 49JA9:D=F EAL &AD>= <=K  =>=@DK
%.'-ӄK=LMHӦӧ9DK #AF-:ROӄ MK?9F? CGF>A?MJA=JLӄ .AF ҏҏ Ӧ2-3!&ӧ OAJ< 9DK
#AF?9F? MF< .AF ҏҐ Ӧ 388#0ӧ OAJ< 9DK MK?9F? >=KL?=D=?Lӄ 
"A= $MFCLAGFE9AF>J9?L 9:Ӆ G: =K =AF=  =JǓ@JMF? <=K 2GM;@K=FKGJK ?A:Lӄ
'KL <A=K <=J $9DD OAJ< <A= $MFCLAGF<GӣKEL9MK?=>Ǔ@JLӄ 
"A= $MFCLAGF<GӣKEL<JM;CL <=F 2=PL2GM;@ OMJ<= =JC9FFLӅ K=LRL <9FF
<=F  MRR=J-.AF&'%&MF< =AF= 1=CMF<= KHĺL=J OA=<=J*-5Ӧ<=J  MRR=J
KMEEL =AF= 1=CMF<=ӧӄ 

ÉÍÐÏÒÔ 20Éƚ'0)/ ÁÓ '0)/ 
ÉÍÐÏÒÔ ÔÉÍÅ ʢÉÍÐÏÒÔÉÅÒÅÎ ÄÅÒ "ÉÂÌÉÏÔÈÅËÅÎ 
ÉÍÐÏÒÔ ÓÉÇÎÁÌ  
4/5#( ˮ ʦʦ ʢ$ÅËÌÁÒÁÔÉÏÎ ÄÅÒ 0ÉÎÓ 
"5::%2 ˮ ʦʧ 
ÄÅÆ ÓÅÔÕÐʍÇÐÉÏƽƾƙ ʢ$ÅÆÉÎÉÔÉÏÎ ÄÅÒ %ÉÎ- ÕÎÄ !ÕÓÇÁÅÎÇÅ 
 '0)/ƚÓÅÔÍÏÄÅƽ'0)/ƚ"/!2$ƾ 
 '0)/ƚÓÅÔÕÐƽ4/5#(Ɨ '0)/ƚ).Ɨ ÐÕÌÌʍÕÐʍÄÏ×Îˮ'0)/ƚ05$ʍ50ƾ 
 '0)/ƚÓÅÔÕÐƽ"5::%2Ɨ '0)/ƚ/54ƾ 
ÄÅÆ ÄÏʍÓÍÔƽÃÈÁÎÎÅÌƾƙ ʢ&ÕÎËÔÉÏÎ ÚÕÒ !ÕÓÇÁÂÅ ÄÁÓ 4ÏÕÃÈ ÅÒËÁÎÎÔ ×ÕÒÄÅ 
 ÐÒÉÎÔƽƧ4ÏÕÃÈ ×ÕÒÄÅ ÅÒËÁÎÎÔƧƾ ʢÕÎÄ !ÕÓÇÁÂÅ ÄÁÓ 4ÏÕÃÈ ÅÒËÁÎÎÔ ×ÕÒÄÅ 
 '0)/ƚÏÕÔÐÕÔƽ"5::%2Ɨ '0)/ƚ()'(ƾ ʢ3ÉÇÎÁÌÁÕÓÇÁÂÅ 
 ÔÉÍÅƚÓÌÅÅÐ ƽʦƾ ʢʦ 3ÅËÕÎÄÅ ×ÁÒÔÅÎ 
 '0)/ƚÏÕÔÐÕÔƽ"5::%2Ɨ '0)/ƚ,/7ƾ ʢ3ÉÇÎÁÌÁÕÓÇÁÂÅ ÓÔÏÐÐÅÎ 
ÄÅÆ ÍÁÉÎƽƾƙ 
 ÓÅÔÕÐʍÇÐÉÏƽƾ 
 ÔÒÙƙ ʢ0ÒÕÅÆÕÎÇ ÏÂ ÅÉÎ 4ÏÕÃÈ ÅÒËÁÎÎÔ ×ÕÒÄÅ 
  '0)/ƚÁÄÄʍÅÖÅÎÔʍÄÅÔÅÃÔƽ4/5#(Ɨ'0)/ƚ&!,,).'ƗÃÁÌÌÂÁÃËˮÄÏʍÓÍÔƗÂÏÕÎÃÅÔÉÍÅˮʧʣʣƾ 
 ÅØÃÅÐÔ +ÅÙÂÏÁÒÄ)ÎÔÅÒÒÕÐÔƙ ʢ342' ˩ # ÂÅÅÎÄÅÔ ÄÁÓ 0ÒÏÇÒÁÍÍ 
  ÐÁÓÓ 
 ÆÉÎÁÌÌÙƙ 
  '0)/ƚÃÌÅÁÎÕÐƽƾ 
ÉÆ ʍÎÁÍÅʍˮˮƥʍÍÁÉÎʍƥƙ 
 ÍÁÉÎƽƾ 

3E FG;@ E=@J Ǔ:=J <=F 8O=;C MF< <A= 4=JO=F<MF? NGF %.'-K RM 
=J>9@J=FӅ =EH>=@D=F OAJ '@F=F KA;@ <A= GɀARA=DD= "GCME=FL9LAGF <=J
09KH:=JJQ .A $GMF<9LAGF RME 2@=E9 %.'- 9FRMK;@9M=Fӄ 
 
@LLHKӆӬӬOOOӄJ9KH:=JJQHAӄGJ?Ӭ<G;ME=FL9LAGFӬMK9?=Ӭ?HAGӬ 

https://www.raspberrypi.org/documentation/usage/gpio/
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ғӄґ 1GɃO9J=AFKL9DD9LAGF >ǓJ <=F (GQ-.A 
M> <=J EAL?=DA=>=JL=F EA;JG1"-)9JL= AKL K;@GF =AF NGJAFKL9DDA=JL=K 
 =LJA=:KKQKL=E 9M>?=KHA=DLӄ 5=FF 1A= <A= )9JL= F=M :=K;@J=A:=F 
Eƣ;@L=FӅ CƣFF=F 1A= <A=K OA= >GD?L <MJ;@>Ǔ@J=Fӆ 
 
DK =JKL=K KGDDL=F 1A= <A= 9CLM=DDKL= 'E9?=-"9L=A >ǓJ <=F (GQ-.A NGF 
MFK=J=J 5=:KAL=OOOӄBGQ-HAӄF=L@=JMFL=JD9<=Fӄ 
ҏӄ *9<=F 1A= <A= 'E9?=-"9L=A ӦӄRAH $GJE9Lӧ 9M> '@J=F .!ӄ ,9;@ <=E 

#FLH9;C=F <=J "9L=A =J@9DL=F 1A= =AF= "9L=A EAL <=J #F<MF? ӄAE?ӄ 
Ґӄ 1;@DA=Ǉ=F 1A= =AF= EA;JG1"-)9JL= 9F '@J=F .! 9F MF< >GJE9LA=J=F

1A= <A=K= EAL <=E .JG?J9EE 1" $GJE9LL=Jӄ #AF 
EA;JG1"-)9JL=FD=K=?=JĺL AKL AE *A=>=JME>9F? =FL@9DL=Fӄ 

ґӄ 1L9JL=F 1A= <9K .JG?J9EE5AFґҐ-"AKC-'E9?=JMF< Oĺ@D=F 1A= 
 <A= @=JMFL=J?=D9<=F= 'E9?=-"9L=A 9MKӄ 
 <9K RM :=K;@J=A:=F<= *9M>O=JC 9MKӄ 

Ғӄ ,MF AKL <A= )9JL= EAL <=E  =LJA=:KKQKL=E :=K;@JA=:=F MF< 1A= 
CƣFF=F <A=K= AF <=F EA;JG1"-)9JL=FKDGL <=K 09KH:=JJQ .A KL=;C=Fӄ 

ғӄ 8ME 1;@DMKK EǓKK=F 1A= <9K 'E9?= FG;@ 9M> <A= %JƣǇ= '@J=J 
1"-)9JL= 9FH9KK=Fӄ 1L9JL=F 1A= <9>ǓJ '@J=F 09KH:=JJQ .AӅ ƣɀF=F 1A=
<9K 2=JEAF9D MF< ?=:=FÓÕÄÏ ÒÁÓÐÉ-ÃÏÎÆÉÇ =AFӄ %=@=F 1A= FMF
9M><N9F;=< -HLAGFKMF< <9FF 9M>#PH9F< $AD=KQKL=Eӄ ,9;@ 
=AF=E ,=MKL9JL OAJ< <A= 'E9?=-%JƣǇ= 9M> '@J= 1"-)9JL= 9F?=H9KKLӄ 

Ҕӄ 4#05#,"3,% 4-, .72&-, 3," *',36 

Ҕӄҏ "GOFDG9< <=J  =AKHA=D;G<=K 
"A=K=J 1;@JALL AKL GHLAGF9DӅ E9;@L =K B=<G;@ =AF>9;@=J 1CJAHL= 
9MKRM>Ǔ@J=FӅ G@F= KA= =AFR=DF =JKL=DD=F RM EǓKK=Fӄ 8M<=E AKL =K FA;@L 
FƣLA?Ӆ O=FF 1A= <9K NGF MFK NGJ:=J=AL=L= 'E9?= N=JO=F<=Fӄ "GJL 
:=>AF<=F KA;@ 1CJAHL= :=J=ALK 9M> <=E "=KCLGHӄ 
 
"A= AF <=J FD=ALMF? N=JO=F<=L=F 1CJAHL= CƣFF=F <AJ=CL AF =AF=E .9C=L
@=JMFL=J?=D9<=F O=J<=Fӄ 
$GD?=F 1A= <9RM =AF>9;@ <=F >GD?=F<=F FO=AKMF?=Fӆ 

http://www.joy-pi.net
http://sourceforge.net/projects/win32diskimager/


ǿǿǿΦƧƻȅ-ƛǘΦƴŜǘ 

tŀǎŎŀƭǎǘǊΦ у птрлс bŜǳƪƛǊŎƘŜƴ-±ƭǳȅƴ 

 

 

ҏӄ ÞɀF=F 1A= <9K2=JEAF9Dӄ "A=K :=FMLR=F OAJӅ ME <A= E=AKL=F 
MFK=J=J .QL@GF 1CJAHL= 9MKRM>Ǔ@J=F MF< #JO=AL=JMF?=F MF< 
1CJAHL= @=JMFL=JRMD9<=Fӄ 

Ґӄ ,9;@<=E OAJ <9K 2=JEAF9D =J>GD?J=A;@ ?=ƣɀF=L @9:=FӅ EǓKK=F OAJ
:=A  =<9J> <9K 1CJAHL9J;@AN EAL <=E >GD?=F<=F  =>=@D 9M> <=F 
"=KCLGH @=JMFL=JD9<=F Ӧ?=?=:=F=F>9DDK 9M> <=E 'E9?= =FL@9DL=Fӧӆ 

ÃÄ $ÅÓËÔÏÐƳ 
×ÇÅÔ ÈÔÔÐÓƙƳƳÊÏÙ-ÐÉƚÎÅÔƳÆÉÌÅÓƳÆÉÌÅÓƳÄÏ×ÎÌÏÁÄÓƳÊÏÙÐÉƳ*ÏÙ-0ÉƚÚÉÐ 

ґӄ "JǓ;C=F 1A=#FL=J9M> '@J=J 29KL9LMJӄ ,MF EMKK <9K J;@AN FMJ FG;@
=FLH9;CL O=J<=Fӆ 

ÕÎÚÉÐ *ÏÙ-0ÉƚÚÉÐ 

Ғӄ "JǓ;C=F 1A=#FL=J9M> '@J=J 29KL9LMJ MF< O9JL=F 1A= :AK <=J 4GJ?9F?
9:?=K;@DGKK=F AKLӄ 

ғӄ +AL <=E  =>=@D;<O=;@K=DF 1A= AF <9K JA;@LA?= 4=JR=A;@FAK <9EAL <A=
1CJAHL= N=JO=F<=L O=J<=F CƣFF=FӅ O=D;@= KA;@ <GJL :=>AF<=Fӆ 

ÃÄ *ÏÙ-0ÉƳ 

;@LMF?Ӊ(=<=K +9DӅ O=FF 1A= '@J=F (GQ-.A 9MKK;@9DL=FӅ 
EǓKK=F 1A= <A= 1;@JALL= <=K 4=JR=A;@FAKO=;@K=DK OA=<=J@GD=Fӄ 

"A= FE=D<=<9L=F KAF<ӆ 
3K=JF9E= ӆHA 
.9KKOGJL ӆҏҐґҒғ 

ҔӄҐ 'FKL9DD9LAGF <=J :=FƣLA?L=F  A:DAGL@=C=F 
 
5=FF 1A= FA;@L MFK=J= NGJ:=J=AL=L=K 'E9?= N=JO=F<=FӅ CƣFF=F 1A= OA=
>GD?L <A= :=FƣLA?L=F  A:DAGL@=C=F AFKL9DDA=J=Fӆ 
 
 
ҏҔPҐ *!" 
 
$ǓJ <9K ҏҔPҐ *!" OAJ< <A=  A:DAGL@=C<9>JMALӣ!AJ;MAL.QL@GFӣ!@9J*!"
NGF9<9>JMALN=JO=F<=Lӄ %=:=F 1A= RMJ 'FKL9DD9LAGF >GD?=F<=F  =>=@D AFK
2=JEAF9D =AFӆ 

ÓÕÄÏ ÐÉÐʨ ÉÎÓÔÁÌÌ ÁÄÁÆÒÕÉÔ-ÃÉÒÃÕÉÔÐÙÔÈÏÎ-ÃÈÁÒÌÃÄ  

https://github.com/adafruit/Adafruit_CircuitPython_CharLCD
https://github.com/adafruit
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1=?E=FL FR=A?= 
 
$ǓJ <A= 1=?E=FL FR=A?= OAJ< <A=  A:DAGL@=C
<9>JMALӣ!AJ;MAL.QL@GFӣ&2ҏҔ)ґґNGF9<9>JMALN=JO=F<=Lӄ %=:=F 1A= RMJ
'FKL9DD9LAGF >GD?=F<=  =>=@D= AFK 2=JEAF9D =AFӆ 

ÓÕÄÏ ÁÐÔ-ÇÅÔ ÉÎÓÔÁÌÌ ÐÙÔÈÏÎʨ-ÐÉÐ 

ÓÕÄÏ ÁÐÔ-ÇÅÔ ÉÎÓÔÁÌÌ ÐÙÔÈÏÎʨ-ÐÉÌ 

ÓÕÄÏ ÐÉÐʨ ÉÎÓÔÁÌÌ ÁÄÁÆÒÕÉÔ-ÃÉÒÃÕÉÔÐÙÔÈÏÎ-ÈÔʦʫËʨʨ 

 
*#"-+9LJAP 
 
$ǓJ <A= *#"-+9LJAP OAJ< <A=  A:DAGL@=CDME9ӄD=<ӣE9LJAP NGFJE-@MDDN=Jә
O=F<=Lӄ %=:=F 1A= RMJ 'FKL9DD9LAGF >GD?=F<=F  =>=@D AFK 2=JEAF9D =AFӆ 

#FLH9;C=F 1A= FMF <9K @=JMFL=J?=D9<=F= J;@ANӆ 
 

 
,9NA?A=J=F 1A= FMF AF <=F  A:DAGL@=CKGJ<F=J MF< :=9J:=AL=F 1A= <A= "9L=A
K=LMHӄ;>?EAL <=F >GD?=F<=F  =>=@D=Fӆ 
 

 
#FL>=JF=F 1A= FMF <A= >GD?=F<= 8=AD= 9MK <=J "9L=Aӆ 
 
OKҐҖҏҐӇ HD9L>GJEӣE9;@AF=ữữӎ9JENҕDӎ 9F< HD9Lә
>GJEӣKQKL=Eữữӎ*AFMPӎ 
 
1H=A;@=JF 1A= <A= WF<=JMF? EAL1LJ? Ừ -MF< 1;@DA=Ǉ=F 1A= <A= "9L=A EAL
1LJ? Ừ 6ӄ"9F9;@ CƣFF=F 1A= <A=  A:DAGL@=C EAL <=E >GD?=F<=F  =>=@D AFә
KL9DDA=J=Fӆ 

 
 

ÓÕÄÏ ×ÇÅÔ ÈÔÔÐÓƙƳƳÇÉÔÈÕÂƚÃÏÍƳÒÍ-ÈÕÌÌƳÌÕÍÁƚÌÅÄʍÍÁÔÒÉØƳ
ÁÒÃÈÉÖÅƳÒÅÆÓƳÈÅÁÄÓƳÍÁÓÔÅÒƚÚÉÐ  

ÓÕÄÏ ÕÎÚÉÐ ÍÁÓÔÅÒƚÚÉÐ 

ÃÄ ÌÕÍÁƚÌÅÄʍÍÁÔÒÉØ-ÍÁÓÔÅÒ 

ÓÕÄÏ ÎÁÎÏ ÓÅÔÕÐƚÃÆÇ 

ÓÕÄÏ ÐÉÐʨ ÉÎÓÔÁÌÌ ƵÅ ƚ 

https://github.com/adafruit/Adafruit_CircuitPython_HT16K33
https://github.com/adafruit
https://github.com/rm-hull/luma.led_matrix
https://github.com/rm-hull
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Ҕӄґ MK>Ǔ@J=F NGF .QL@GF 1CJAHLK 
,9;@<=E <A= 1CJAHL= =J>GD?J=A;@ NGF MFK=J=J 5=:KAL= @=JMFL=J?=D9<=F
OMJ<=FӅ Eƣ;@L=F OAJ B=LRL =AF=K 9MK>Ǔ@J=Fӄ ÞɀF=F 1A= =JF=ML <9K 2=JEAә
F9D MF< :=>GD?=F 1A= <A= >GD?=F<= FO=AKMF?Ӆ ME <9K 1CJAHL 9MKRM>Ǔ@J=Fӆ 
 
ҏӄ %=:=F 1A= <=F  =>=@DÓÕÄÏ ÐÙÔÈÏÎʨ ˱ÓÃÒÉÐÔ ÎÁÍÅ˲ =AFӅ ME

=AF .QL@GF-1CJAHL 9MKRM>Ǔ@J=FӅ OA= RME  =AKHA=Dӆ 

ÓÕÄÏ ÐÙÔÈÏÎʨ ÂÕÚÚÅÒƚÐÙ 

"=J  =>=@D K=LRL KA;@ 9MK ґ 2=AD=F RMK9EE=Fӄ "MJ;@ <=F  =>=@DÓÕÄÏOAJ<
<=J >GD?=F<= 2=AD <=J  =>=@DKR=AD= EAL JGGL- =J=;@LA?MF?=F Ӧ <EAF-
 =J=;@LA?MF?=Fӧ 9MK?=>Ǔ@JLӄÐÙÔÈÏÎʨAKL <=J  =>=@D <=J ?D=A;@F9EA?=F
.JG?J9EEA=JKHJ9;@=Ӆ AF <=J <A= 1CJAHL= ?=K;@JA=:=F KAF<ӄ E #F<= KL=@L
<=J ,9E= <=K 1CJAHLKӄ &A=J:=A AKL RM :=9;@L=FӅ <9KK E9F KA;@ =FLO=<=J AF
<=E -J<F=J :=>AF<=LӅ AF <=E <9K B=O=ADA?= 1CJAHL ?=KH=A;@=JL AKL G<=J <=F
.>9< RME .JG?J9EE 9F?=:=F EMKK ӦRӄ ӄʊƳ*ÏÙ-0ÉƳÂÕÚÚÅÒƚÐÙӧӄ 

'0-1=FKGJ 
 
$ǓJ <=F '0-1=FKGJ OAJ< <A=  A:DAGL@=C'0-0=EGL=-0=;=AN=J-.QL@GF-+G<MD=
NGFGO9AFEҕҏґN=JO=F<=Lӄ %=:=F 1A= RMJ 'FKL9DD9LAGF >GD?=F<=  =>=@D= AFK
2=JEAF9D =AFӆ 

"A= "9L=A '0+G<MD=ӄHQ CƣFF=F 1A= AF '@J=E  A:DAGL@=CKGJ<F=J MFL=J ӎӬMKJӬ
DA:ӬHQL@GFґӄҕӬ'0+G<MD=ӄHQӎ KH=A;@=JFӄ 1G CƣFF=F 1A= <9K  =AKHA=DKCJAHL
NGF B=<=E -J<F=J 9MK 9MK>Ǔ@J=Fӄ "9RM CƣFF=F 1A= <A=K=F  =>=@D :=FMLR=Fӆ 

ÓÕÄÏ ÇÉÔ ÃÌÏÎÅ ÈÔÔÐÓƙƳƳÇÉÔÈÕÂƚÃÏÍƳÏ×ÁÉÎÍʬʦʨƳ)2-2ÅÍÏÔÅ-
2ÅÃÅÉÖÅÒ-0ÙÔÈÏÎ--ÏÄÕÌÅƚÇÉÔ 

;@L=F 1A= <9J9M>Ӆ <9KK 9M;@ <=J D=LRL=  =>=@D 9DK FMJ =AF= 8=AD= =AF?=?=ә
:=F O=J<=F EMKKӄ 

ÓÕÄÏ ÇÉÔ ÃÌÏÎÅ ÈÔÔÐÓƙƳƳÇÉÔÈÕÂƚÃÏÍƳÌÔÈÉÅÒÙƳ30)-0ÙƚÇÉÔ 

ÃÄ 30)-0ÙƳ 

ÓÕÄÏ ÐÙÔÈÏÎʨ ÓÅÔÕÐƚÐÙ ÉÎÓÔÁÌÌ 

ÓÕÄÏ ÇÉÔ ÃÌÏÎÅ -- ÓÉÎÇÌÅ-ÂÒÁÎÃÈ -- ÂÒÁÎÃÈ ÐÙÔÈÏÎʨ-ÓÐÉ-ÕÐÄÁÔÅÓ ÈÔÔÐÓƙƳƳ
ÇÉÔÈÕÂƚÃÏÍƳÌÕÃÁÓÓÁÒÃÁÎÊÏƳ-&2#ʪʧʧ-ÐÙÔÈÏÎƚÇÉÔ 

 
0$'"-+$0!ғҐҐ 
 
$ǓJ 0$'" +G<MD OAJ< <A=  A:DAGL@=C+$0!ғҐҐ-HQL@GF  NGFDM;9KK9J;9FBG
N=JO=F<=Lӄ MǇ=J<=E OAJ< <A=  A:DAGL@=C1.'-.QNGFDL@A=JQ:=FƣLA?Lӄ
%=:=F 1A= RMJ 'FKL9DD9LAGF >GD?=F<=  =>=@D= AFK 2=JEAF9D =AFӆ 

 

"&2ҏҏ 
 
$ǓJ <=F "&2ҏҏ 1=FKGJ OAJ< <A=  A:DAGL@=C"&2ҏҏӣ.QL@GFNGFKR9RGN=Jә
O=F<=Lӄ %=:=F 1A= RMJ 'FKL9DD9LAGF >GD?=F<=F  =>=@D AFK 2=JEAF9D =AFӆ 

ÓÕÄÏ ÐÉÐʨ ÉÎÓÔÁÌÌ ÄÈÔʦʦ 

ÓÕÄÏ ÍÖ ʏƳÈÏÍÅƳÐÉƳ)2-2ÅÍÏÔÅ-2ÅÃÅÉÖÅÒ-0ÙÔÈÏÎ--ÏÄÕÌÅƳ

)2-ÏÄÕÌÅƚÐÙʏ ʏƳÕÓÒƳÌÉÂƳÐÙÔÈÏÎʨƚʮƳ)2-ÏÄÕÌÅƚÐÙʏ 

https://github.com/owainm713/IR-Remote-Receiver-Python-Module
https://github.com/owainm713
https://github.com/lucassarcanjo/MFRC522-python
https://github.com/lucassarcanjo
https://github.com/lthiery/SPI-Py
https://github.com/lthiery
https://github.com/szazo/DHT11_Python
https://github.com/szazo
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ҕӄ *#)2'-,#, 

*=CLAGF ҏ ӆ 4=JO=F<=F <=K  MRR=JK >ǓJ 59JFLƣF= 
'F <=J NGJ@=JA?=F #JCDĺJMF? @9:=F OAJ ?=D=JFLӅ OA= E9F <=F %.'--.AF 
KGOG@D 9DK MK?9:= 9DK 9M;@ 9DK #AF?9:= N=JO=F<=Lӄ 3E <A=K FMF RM 
L=KL=FӅ ?=@=F OAJ EAL =AF=E J=9D=F  =AKHA=D NGJ9F MF< O=F<=F MFK=J 
5AKK=F 9MK <=F NGJ@=JA?=F *=CLAGF=F 9Fӄ "9K +G<MDӅ O=D;@=K OAJ 
N=JO=F<=F O=J<=FӅ AKL <=J  MRR=Jӄ 
 
5AJ O=J<=F <=F %.'-- MK?9F? N=JO=F<=FӅ ME =AF 1A?F9D 9F <=F  MRR=J
RM K=F<=F MF< <A= 1;@9DLMF? RM K;@DA=Ǉ=FӅ ME =AF D9ML=K 1MEE=F RM 
#JR=M?=Fӄ "9FF O=J<=F OAJ =AF O=AL=J=K 1A?F9D K=F<=FӅ ME =K 
9MKRMK;@9DL=Fӄ 

"=J  MRR=J :=>AF<=L KA;@ 9M> <=J J=;@L=F 1=AL= <=K (GQ-.A- G9J<K MF< AKL
<MJ;@ <9K D9ML= %=JĺMK;@Ӆ <9KK =J :=A CLANA=JMF? E9;@L D=A;@L RM 
=JC=FF=Fӄ 5=FF 1A= '@J=F 09KH:=JJQ .A RME =JKL=F +9D N=JO=F<=FӅ AKL <=J
 MRR=J Eƣ?DA;@=JO=AK= EAL =AF=E 1;@MLR9M>CD=:=J N=JK=@=Fӄ 1L=DD=F 1A=
KA;@=JӅ <9KK <A=K=J M>CD=:=J NGJ %=:J9M;@ <=K  MRR=JK =FL>=JFL OMJ<=ӄ 
 
%=F9M OA= AE NGJ@=JA?=F  =AKHA=D @9:=F OAJ =AF KH=RA=DD=K 1CJAHL EAL 
<=L9ADDA=JL=F )GEE=FL9J=F NGJ:=J=AL=LӅ <A= =JCDĺJ=F O=J<=FӅ OA= <=J 
?=K9EL=  MRR=J-.JGR=KK >MFCLAGFA=JL MF< OA= OAJ <=F  MRR=J EAL <=F 
%.'-K KL=M=JF CƣFF=Fӄ 
 
8M=JKL AEHGJLA=J=F OAJ <A=0.Aӄ%.'-- A:DAGL@=CMF< <A= 
LAE=- A:DAGL@=Cӄ "9FF CGF>A?MJA=J=F OAJ <=F  MRR=Jӄ F.AF ҏҐJA;@L=F
OAJ <=F %.'--+G<MK 9M>%.'-  - 0"MF< <=F .AF 9DK-32.32=AFӄ 
 
5AJ ?=:=F =AF 1A?F9D >ǓJ ҎӅғ 1=CMF<=F 9MK MF< K;@9DL=F <A=K=K <9FF 9MKӄ 

;@LMF?Ӊ$ǓJ <A=K=K  =AKHA=D EǓKK=F 1A= 9DD= 1;@9DL=J <=J DAFC=F
MF< J=;@L=F 1;@9DL=AF@=AL 9M> -$$ KL=DD=Fӄ 
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ʢƞƳÕÓÒƳÂÉÎƳÐÙÔÈÏÎ 
 
ÉÍÐÏÒÔ 20)ƚ'0)/ ÁÓ '0)/ ʢÉÍÐÏÒÔÉÅÒÅÎ ÄÅÒ ÂÅÎÏÅÔÉÇÔÅÎ "ÉÂÌÉÏÔÈÅËÅÎ 
ÉÍÐÏÒÔ ÔÉÍÅ 
 
ÂÕÚÚÅÒʍÐÉÎ ˮ ʦʧ   ʢÂÕÚÚÅÒʍÐÉÎ ×ÉÒÄ ÄÅÆÉÎÉÅÒÔ 
 
'0)/ƚÓÅÔÍÏÄÅƽ'0)/ƚ"/!2$ƾ 
'0)/ƚÓÅÔÕÐƽÂÕÚÚÅÒʍÐÉÎƗ '0)/ƚ/54ƾ 
 
'0)/ƚÏÕÔÐÕÔƽÂÕÚÚÅÒʍÐÉÎƗ '0)/ƚ()'(ƾ  ʢÇÅÂÅ 'ÅÒÁÅÕÓÃÈ ÁÕÓ 
 
ÔÉÍÅƚÓÌÅÅÐƽʣƚʪƾ   ʢ×ÁÒÔÅ ÅÉÎÅ ÈÁÌÂÅ 3ÅËÕÎÄÅ 
 
'0)/ƚÏÕÔÐÕÔƽÂÕÚÚÅÒʍÐÉÎƗ '0)/ƚ,/7ƾ ʢÓÔÏÐÐÅ 'ÅÒÁÅÕÓÃÈÁÕÓÇÁÂÅ 
 
'0)/ƚÃÌÅÁÎÕÐƽƾ 

$Ǔ@J=F 1A= <A= >GD?=F<=F  =>=@D= 9MK MF< N=JKM;@=F 1A= =K K=D:KLӆ 

ÃÄ ƳÈÏÍÅƳÐÉƳ$ÅÓËÔÏÐƳ*ÏÙ-0É 
ÓÕÄÏ ÐÙÔÈÏÎʨ ÂÕÚÚÅÒƚÐÙ 

*=CLAGF Ґ ӆ  MRR=J EAL 29KL=J KL=M=JF 
,9;@<=E 1A= FMF OAKK=FӅ OA= E9F <=F  MRR=J =AF-MF< 9MKK;@9DL=LӅ AKL =K
8=ALӅ <A= "AF? =AF O=FA? 9M>J=?=F<=J RM ?=KL9DL=Fӄ 'F <A=K=J *=CLAGF OAJ<
=AF 29KL=J EAL <=E  MRR=J CGE:AFA=JLӅ KG<9KK <=J  MRR=J FMJ <MJ;@ "JǓә
;C=F <=K 29KL=JK =AF?=K;@9DL=L OAJ<ӄ 
 
"A=K=K +9D O=J<=F Ґ %.'--1=LMHK N=JO=F<=Lӄ #AF=J OAJ< <=J %.'-ӄ',.32
K=AFӅ <=J <=F 29KL=J 9DK #AF?9:=Eƣ?DA;@C=AL =AFKL=DDLӅ =AF 9F<=J=J OAJ< <=J
%.'-ӄ-32.32 K=AFӅ <=J =AF 1A?F9D 9F <=F  MRR=J K=F<=L ME =AF %=JĺMK;@
9MKRM?=:=Fӄ 

;@LMF?Ӊ$ǓJ <A=K=K  =AKHA=D EǓKK=F 1A= ROAK;@=F <=F +G<MD=F
O=;@K=DFӄ 1L=DD=F 1A= <A= 1;@9DL=J ,MEE=J ғӅ ҔӅ ҕ MF< Җ <=J 
DAFC=F 1;@9DL=AF@=AL 9M>-,ӄ DD= 9F<=J=F 1;@9DL=J KGDDL=F 9M>
-$$KL=@=Fӄ 
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'F <A=K=E  =AKHA=D OAJ< <=J -:=J= <=J Ғ 29KL=J 9M> <=J MFL=J=F DAFC=F 1=Aә
L= N=JO=F<=Lӄ 2@=GJ=LAK;@ C9FF B=<G;@ B=<=J <=J Ғ 29KL=J N=JO=F<=L
O=J<=Fӄ 5=FF 1A= B=<G;@ =AF=F 9F<=J=F 29KL=J N=JO=F<=F Eƣ;@L=FӅ
EǓKK=F 1A= <A= .AF:=D=?MF? <=E=FLKHJ=;@=F< ĺF<=JFӄ 

%.'-ґҕ -:=J=J 29KL=J 

%.'-ґґ 3FL=J=J 29KL=J 

%.'-ҐҐ *AFC=J 29KL=J 

%.'-ґғ 0=;@L=J 29KL=J 

$ǓJ <A=K=F 2=AD <=K 2MLGJA9DK EǓKK=F Ґ %.'--#AFKL=DDMF?=F N=JO=F<=L
O=J<=Fӆ =AF= #AF?9:= MF< =AF= MK?9:=ӄ "=J %.'--#AF?9F? OAJ< N=JO=Fә
<=L ME RM :=KLAEE=FӅ O9FF =AF 29KL=J ?=<JǓ;CL OMJ<= MF< <A= %.'--
MK?9:= OAJ< N=JO=F<=L ME <=F  MRR=J RM 9CLANA=J=FӅ KG:9D< <A=K=J 29Kә
L=J ?=<JǓ;CL OAJ<ӄ 
 
5=FF 1A= <=F 29KL=J 9M> '@J=E (GQ-.A <JǓ;C=FӅ =JLƣFL <=J  MRR=JӉ *9KK=F
1A= <=F 29KL=J DGK MF< <=J  MRR=J N=JKLMEELӄ "9K .JG?J9EE DĺMɃ KGD9Fә
?= :AK120% Ừ !?=<JǓ;CL OAJ<ӄ 
 
 =AKHA=D;G<=ӆ 

ʢƞƳÕÓÒƳÂÉÎƳÐÙÔÈÏÎ 
 
ÉÍÐÏÒÔ 20)ƚ'0)/ ÁÓ '0)/ ʢÉÍÐÏÒÔÉÅÒÅÎ ÄÅÒ ÂÅÎÏÅÔÉÇÔÅÎ "ÉÂÌÉÏÔÈÅËÅÎ 
ÉÍÐÏÒÔ ÔÉÍÅ 
 
ʢÄÅÆÉÎÉÅÒÅ 0ÉÎÓ 
ÂÕÔÔÏÎʍÐÉÎ ˮ ʨʬ 
ÂÕÚÚÅÒʍÐÉÎ ˮ ʦʧ 
 
ʢÓÅÔÚÅ "ÏÁÒÄ -ÏÄÕÓ ÚÕ '0)/ƚ"/!2$ 
'0)/ƚÓÅÔÍÏÄÅƽ'0)/ƚ"/!2$ƾ 
 
ʢÌÅÇÅ ÂÕÔÔÏÎʍÐÉÎ ÁÌÓ %ÉÎÇÁÎÇ ÕÎÄ ÂÕÚÚÅÒʍÐÉÎ ÁÌÓ !ÕÓÇÁÎÇ ÆÅÓÔ 
'0)/ƚÓÅÔÕÐƽÂÕÔÔÏÎʍÐÉÎƗ '0)/ƚ).Ɨ ÐÕÌÌʍÕÐʍÄÏ×Îˮ'0)/ƚ05$ʍ50ƾ 
'0)/ƚÓÅÔÕÐƽÂÕÚÚÅÒʍÐÉÎƗ '0)/ƚ/54ƾ 
 
ÔÒÙƙ 
 ×ÈÉÌÅ 4ÒÕÅƙ 
  ʢÕÅÂÅÒÐÒÕÅÆÅ ÏÂ +ÎÏÐÆ ÇÅÄÒÕÅÃËÔ ×ÉÒÄ 
  ÉÆ ƽ'0)/ƚÉÎÐÕÔƽÂÕÔÔÏÎʍÐÉÎƾ ˮˮ ʣƾƙ 
   ʢ"ÕÚÚÅÒ ÅÉÎ 
   '0)/ƚÏÕÔÐÕÔƽÂÕÚÚÅÒʍÐÉÎƗ '0)/ƚ,/7ƾ 
  ÅÌÓÅƙ 
   ʢ"ÕÚÚÅÒ ÁÕÓ 
   '0)/ƚÏÕÔÐÕÔƽÂÕÚÚÅÒʍÐÉÎƗ '0)/ƚ,/7ƾ 
 
ÅØÃÅÐÔ +ÅÙÂÏÁÒÄ)ÎÔÅÒÒÕÐÔƙ 
 '0)/ƚÃÌÅÁÎÕÐƽƾ 
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$Ǔ@J=F 1A= <A= >GD?=F<=F  =>=@D= 9MK MF< N=JKM;@=F 1A= =K K=D:KLӆ 

*=CLAGF ґ ӆ 5A= =AF 0=D9AK >MFCLAGFA=JL MF< OA= E9F =K KL=M=JL 

ÃÄ ƳÈÏÍÅƳÐÉƳ$ÅÓËÔÏÐƳ*ÏÙ-0É 
ÓÕÄÏ ÐÙÔÈÏÎʨ ÂÕÔÔÏÎʍÂÕÚÚÅÒƚÐÙ 

,9;@<=E OAJ B=LRL 9DD=K ,ƣLA?= Ǔ:=J <=F  MRR=J OAKK=FӅ AKL =K 8=AL >ǓJ <A=
Fĺ;@KL= *=CLAGFӄ ,MF D=JF=F OAJӅ OA= <9K 0=D9AK RM N=JO=F<=F AKLӅ O=D;@=
$MFCLAGF <9K 0=D9AK @9L MF< OA= E9F =K KL=M=JLӄ 
 
#AF 0=D9AK AKL N=J=AF>9;@L =AF 1;@9DL=JӅ <=E ӦMFL=J9F<=J=Eӧ EAL &AD>= NGF
%.'--.AFK =AF-MF< 9MKK;@9DL=F C9FFӄ 0=D9AK O=J<=F N=JO=F<=LӅ ME =AF=
1;@9DLMF? <MJ;@ =AF K=H9J9L=K ,A=<=JD=AKLMF?KKA?F9D RM KL=M=JF G<=J
O=FF E=@J=J= 1;@9DLMF?=F <MJ;@ =AF 1A?F9D ?=KL=M=JL O=J<=F EǓKK=Fӄ
'F MFK=J=E  =AKHA=D R=A?=F OAJӅ OA= =AF %.'--1A?F9D ?=K=F<=L OAJ< ME <9K
0=D9AK RM K;@DA=Ǉ=FӅ ME =AF= :=FMLR=J<=>AFA=JL= 1;@9DLMF? RM 9CLANA=J=F
MF< OA= E9F =AF O=AL=J=K 1A?F9D K=F<=LӅ ME <9K 0=D9AK RM ƣɀF=F MF< <A=
1;@9DLMF? RM <=9CLANA=J=Fӄ 

"9K 0=D9AK :=>AF<=L KA;@ AE EALLD=J=FӅ MFL=J=F 2=AD <=J .D9LAF=Ӆ <AJ=CL 
F=:=F <=J 29KL=J-+9LJAPӄ #K @9L <J=A FK;@DǓKK=Ӆ NGF <=F=F OAJ Ґ AF 
<A=K=E  =AKHA=D :=FMLR=F O=J<=Fӄ,!KL=@L >ǓJFGJE9DDQ ;DGK=<Ӆ,-KL=@L
>ǓJFGJE9DDQ GH=FMF<!-+KL=@L >ǓJ;GEEGFӄ!GEEGFKL=@L AF <=E
$9DD >ǓJ <A=?=E=AFK9E=+9KK=ӄ 
5=FF =AF 1LJGECJ=AK 9F,!MF<!-+9F?=K;@DGKK=F OAJ<Ӆ AKL <=J 1LJGEә
CJ=AK ?=K;@DGKK=FӅ O=FF <=J 1L=M=JKLJGECJ=AK KH9FFMF?KDGK AKL
Ӧ%.'-ӄ*-5ӧӄ 5AJ< <=J 1L=M=JKLJGECJ=AK MFL=J 1H9FFMF? ?=K=LRL
Ӧ%.'-ӄ&'%&ӧӅ ƣɀF=L <9K 0=D9AK <A= 4=J:AF<MF? AE J:=ALKKLJGECJ=AK MF<
<=J 1LJGE>DMKK OAJ< MFL=J:JG;@=Fӄ 
 =A <=J ,MLRMF? NGF,-MF<!-+N=J@ĺDL KA;@ ?=F9M ME?=C=@JLӄ 'KL <=J
1L=M=JKLJGECJ=AK KH9FFMF?KDGK Ӧ%.'-ӄ*-5ӧӅ AKL <9K 0=D9AK ?=ƣɀF=L MF<
<=J J:=ALKKLJGECJ=AK MFL=J:JG;@=Fӄ 5AJ< <=J 1L=M=JKLJGECJ=AK EAL
1H9FFMF? N=JKGJ?L Ӧ%.'-ӄ&'%&ӧӅ K;@DA=ǇL <9K 0=D9AK <=F J:=ALKKLJGEә
CJ=AK MF< <=J 1LJGE C9FF >DA=Ǉ=Fӄ 

;@LMF?Ӊ$ǓJ <A=K=K  =AKHA=D EǓKK=F 1A= 9DD= 1;@9DL=J <=J DAFC=F
MF< <=J J=;@L=F 1;@9DL=AF@=AL 9M>-$$KL=DD=F 

;@LMF?Ӊ#K AKL K=@J OA;@LA? FA;@L RM N=JKM;@=F 
&G;@KH9FFMF?K?=JĺL= 9F <9K 0=D9AK 9FRMK;@DA=Ǉ=F 
ӦRӄ ӄ 2AK;@D9EH=Ӆ )9ɀ==E9K;@AF= MKOӄӧӄ "A=K CƣFFL= RM 
1LJGEK;@Dĺ?=F MF< K;@O=J=F 4=JD=LRMF?=F >Ǔ@J=Fӄ 
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$Ǔ@J=F 1A= <A= >GD?=F<=F  =>=@D= 9MK MF< N=JKM;@=F 1A= =K K=D:KLӆ 

ʢƞƳÕÓÒƳÂÉÎƳÐÙÔÈÏÎ 
 
ÉÍÐÏÒÔ 20)ƚ'0)/ ÁÓ '0)/  
ÉÍÐÏÒÔ ÔÉÍÅ 
 
ʢÄÅÆÉÎÉÅÒÅ 2ÅÌÁÉÓ 0ÉÎ 
ÒÅÌÁÙʍÐÉÎ ˮ ʩʣ 
 
ʢ"ÏÁÒÄ -ÏÄÕÓ  '0)/ƚ"/!2$ 
'0)/ƚÓÅÔÍÏÄÅƽ'0)/ƚ"/!2$ƾ 
ʢÒÅÌÁÙʍÐÉÎ ÁÌÓ !ÕÓÇÁÎÇ 
'0)/ƚÓÅÔÕÐƽÒÅÌÁÙʍÐÉÎƗ '0)/ƚ/54ƾ 
 
ʢ/ÅÆÆÎÅ 2ÅÌÁÉÓ 
'0)/ƚÏÕÔÐÕÔƽÒÅÌÁÙʍÐÉÎƗ '0)/ƚ,/7ƾ 
ʢ×ÁÒÔÅ ÅÉÎÅ ÈÁÌÂÅ 3ÅËÕÎÄÅ 
ÔÉÍÅƚÓÌÅÅÐƽʣƚʪƾ 
ʢÓÃÈÌÉÅÓÓÅ 2ÅÌÁÉÓ 
'0)/ƚÏÕÔÐÕÔƽÒÅÌÁÙʍÐÉÎƗ '0)/ƚ()'(ƾ 
'0)/ƚÃÌÅÁÎÕÐƽƾ 

ÃÄ ƳÈÏÍÅƳÐÉƳ$ÅÓËÔÏÐƳ*ÏÙ-0É 
ÓÕÄÏ ÐÙÔÈÏÎʨ ÒÅÌÁÙƚÐÙ 

*=CLAGF Ғ ӆ 1=F<=F =AF=K 4A:J9LAGFKKA?F9DK 
&9:=F 1A= KA;@ K;@GF =AFE9D ?=>J9?LӅ OA= '@J 2=D=>GF NA:JA=JLӅ O=FF 1A=
B=E9F< 9FJMɃ G<=J O=FF 1A= =AF= ,9;@JA;@L =J@9DL=FӋ 5AJ @9:=F <9K 
?D=A;@= +G<MD AF MFK=J=E (GQ-.A N=J:9ML MF< FMF O=J<=F 1A= D=JF=FӅ OA=
E9F =K N=JO=F<=Lӄ 

"9K 4A:J9LAGFKEG<MD :=>AF<=L KA;@ 9M> <=J J=;@L=F 1=AL= <=J *#"-+9LJAP
MF< MFL=J@9D: <=J 1=?E=FL-*#"ӄ 5=FF =K =AF?=K;@9DL=L AKLӅ AKL =K 
K;@OA=JA? RM =JC=FF=FӅ OG@=J <A= 4A:J9LAGF CGEELӅ <9 =K KA;@ KG 9F>Ǔ@DLӅ
9DK NA:JA=J= <9K ?9FR= (GQ-.A  G9J<ӄ 
 
"9K 4A:J9LAGFKEG<MD N=JO=F<=L =AF%.'-ӄ-32.32-1A?F9DӅ ?=F9M OA= <=J
 MRR=J MF< 9F<=J= +G<MD= RMNGJӄ "MJ;@ 1=F<=F =AF=K MK?9F?KKA?F9DK
NA:JA=JL <9K 4A:J9LAGFKEG<MD <MJ;@ 1LGHH=F <=K 1A?F9DK EAL%.'-ӄ*-5
@ƣJL <A= 4A:J9LAGF 9M>ӄ 
 
+AL N=JK;@A=<=F=FLAE=ӄKD==HӦӧ'FL=JN9DD=F C9FF E9F <A= "9M=J <=J 4A:ә
J9LAGF J=?=DFӄ 4=JKM;@=F 1A= =K K=D:KL MF< K;@9M=F 1A= Ӆ OA= 1A= <9K  =Aә
KHA=D =JO=AL=JF CƣFF=Fӄ 
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;@LMF?Ӊ$ǓJ <A=K=K  =AKHA=D EǓKK=F 1A= ROAK;@=F <=F +G<MD=F
O=;@K=DFӄ 1L=DD=F 1A= 1;@9DL=J ,MEE=J ҏ <=J J=;@L=F 
1;@9DL=AF@=AL 9M>-,ӄ DD= 9F<=J=F 1;@9DL=J KGDDL=F 9M>-$$ 
KL=@=Fӄ 

 =AKHA=D;G<=ӆ 

ʢƞƳÕÓÒƳÂÉÎƳÐÙÔÈÏÎ 
 
ÉÍÐÏÒÔ 20)ƚ'0)/ ÁÓ '0)/  
ÉÍÐÏÒÔ ÔÉÍÅ 
 
ʢÄÅÆÉÎÉÅÒÅ ÄÅÓ 6ÉÂÒÁÔÉÏÎÓÐÉÎÓ 
ÖÉÂÒÁÔÉÏÎʍÐÉÎ ˮ ʦʨ 
 
ʢÓÅÔÚÅ "ÏÁÒÄ -ÏÄÕÓ ÚÕ '0)/ƚ"/!2$ 
'0)/ƚÓÅÔÍÏÄÅƽ'0)/ƚ"/!2$ƾ 
 
ʢÌÅÇÅ 6ÉÂÒÁÔÉÏÎÓÐÉÎ ÁÌÓ !ÕÓÇÁÎÇ ÆÅÓÔ 
'0)/ƚÓÅÔÕÐƽÖÉÂÒÁÔÉÏÎʍÐÉÎƗ '0)/ƚ/54ƾ 
 
ʢÓÃÈÁÌÔÅ 6ÉÂÒÁÔÉÏÎ ÅÉÎ 
'0)/ƚÏÕÔÐÕÔƽÖÉÂÒÁÔÉÏÎʍÐÉÎƗ '0)/ƚ()'(ƾ 
ʢ×ÁÒÔÅ ÅÉÎÅ 3ÅËÕÎÄÅ 
ÔÉÍÅƚÓÌÅÅÐƽʦƾ 
ʢÓÃÈÁÌÔÅ 6ÉÂÒÁÔÉÏÎ ÁÕÓ 
'0)/ƚÏÕÔÐÕÔƽÖÉÂÒÁÔÉÏÎʍÐÉÎƗ '0)/ƚ,/7ƾ 
 
'0)/ƚÃÌÅÁÎÕÐƽƾ 

$Ǔ@J=F 1A= <A= >GD?=F<=F  =>=@D= 9MK MF< N=JKM;@=F 1A= =K K=D:KLӆ 

ÃÄ ƳÈÏÍÅƳÐÉƳ$ÅÓËÔÏÐƳ*ÏÙ-0É 
ÓÕÄÏ ÐÙÔÈÏÎʨ ÖÉÂÒÁÔÉÏÎƚÐÙ 
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*=CLAGF ғ ӆ %=JĺMK;@= EAL <=E 1;@9DDK=FKGJ =JC=FF=F 
'F <A=K=J *=CLAGF D=JF=F OAJӅ OA= E9F Ǔ:=J <=F 1;@9DDK=FKGJ #AF?9:=F 
LĺLA?LӅ D9ML= %=JĺMK;@= =JC=FFL MF< =FLKHJ=;@=F< J=9?A=JLӄ 1G CƣFF=F
1A= '@J =A?=F=K D9JEKQKL=E 9M>:9M=FӅ <9K D9ML= %=JĺMK;@= =JC=FFL G<=J
=AF= *#" <MJ;@ )D9LK;@=F =AFK;@9DL=FӉ 

"=J 9MK Ґ 2=AD=F 9M>?=:9ML= 1;@9DDK=FKGJ :=KL=@L 9MK =AF=E :D9M=F .Gә
L=FLAGE=L=JӅ <9KK >ǓJ <A= 0=?MDA=JMF? <=J #EH>AF<DA;@C=AL RMKLĺF<A? AKL
MF< <=E 1=FKGJ K=D:KLӅ <=J %=JĺMK;@= =JC=FFLӄ "=J 1;@9DDK=FKGJ AKL ?ML
9E :D9M=F .GL=FLAGE=L=J RM =JC=FF=F MF< <=J 1=FKGJ K=D:KL :=>AF<=L
KA;@ J=;@LK MFL=J <=E  MRR=Jӄ 
 
+AL &AD>= <=K .GL=FLAGE=L=JK CƣFF=F OAJ <A= #EH>AF<DA;@C=AL <=K 1=FKGJK
J=?MDA=J=Fӄ 
"9EAL MFK=J 1CJAHL >MFCLAGFA=JLӅ EǓKK=F OAJ RM=JKL D=JF=FӅ OA= E9F <A=
#EH>AF<DA;@C=AL KL=M=JLӄ 3E <A= #EH>AF<DA;@C=AL RM J=?MDA=J=FӅ EǓKK=F
1A= <A= CD=AF= 1;@J9M:= 9E .GL=FLAGE=L=J EAL =AF=E 1;@J9M:=F<J=@=J
F9;@ DAFCK G<=J J=;@LK <J=@=Fӄ 5=FF KA= ?=?=F <=F 3@JR=A?=JKAFF <J=@=FӅ
KL=A?L <A= #EH>AF<DA;@C=AL MF< EAL <=E 3@JR=A?=JKAFF N=JJAF?=JL KA;@ 
<A=K=ӄ "=J :=KL= 5=? <A= #EH>AF<DA;@C=AL RM L=KL=F AKL <9K 1CJAHL 
9MKRM>Ǔ@J=Fӄ )D9LK;@=F 1A= AF <A= &ĺF<= MF< K;@9M=F 1A=Ӆ G: <9K %=JĺL
=AF 1A?F9D =EH>ĺF?Lӄ 5=FF C=AF 1A?F9D =EH>9F?=F OAJ<Ӆ :=<=ML=L <A=KӅ
<9KK <A= #EH>AF<DA;@C=AL <=K 1=FKGJK FA;@L @G;@ ?=FM? =AF?=KL=DDL AKLӄ
"A=K CƣFF=F 1A= <MJ;@ <J=@=F <=K .GL=FLAGE=L=JK =AF>9;@ :=@=:=Fӄ 

ʢƞƳÕÓÒƳÂÉÎƳÐÙÔÈÏÎ 
 
ÉÍÐÏÒÔ 20)ƚ'0)/ ÁÓ '0)/  
ÉÍÐÏÒÔ ÔÉÍÅ 
 
ʢÓÏÕÎÄʍÐÉÎ ×ÉÒÄ ÄÅÆÉÎÉÅÒÔ 
ÓÏÕÎÄʍÐÉÎ ˮ ʦʭ 
 
ʢ'0)/ ÍÏÄÅ ×ÉÒÄ ÁÕÆ '0)/ƚ"/!2$ ÇÅÓÅÔÚÔ  
'0)/ƚÓÅÔÍÏÄÅƽ'0)/ƚ"/!2$ƾ 
 
ʢÓÏÕÎÄʍÐÉÎ ×ÉÒÄ ÁÌÓ %ÉÎÇÁÎÇ ÆÅÓÔÇÅÌÅÇÔ  
'0)/ƚÓÅÔÕÐƽÓÏÕÎÄʍÐÉÎƗ '0)/ƚ).Ɨ ÐÕÌÌʍÕÐʍÄÏ×Îˮ'0)/ƚ05$ʍ50ƾ 
 
ÔÒÙƙ 
 ×ÈÉÌÅ 4ÒÕÅƙ 
  ʢÕÅÂÅÒÐÒÕÅÆÅ ÏÂ ÅÉÎ 'ÅÒÁÅÕÓÃÈ ÅÒËÁÎÎÔ ×ÉÒÄ 
  ÉÆƽ'0)/ƚÉÎÐÕÔƽÓÏÕÎÄʍÐÉÎƾˮˮ'0)/ƚ,/7ƾƙ 
   ÐÒÉÎÔƽƥ3ÏÕÎÄ ÅÒËÁÎÎÔƥƾ 
   ÔÉÍÅƚÓÌÅÅÐƽʣƚʦƾ 
ÅØÃÅÐÔ +ÅÙÂÏÁÒÄ)ÎÔÅÒÒÕÐÔƙ 
 ʢ342'˩# ÂÅÅÎÄÅÔ ÄÁÓ 0ÒÏÇÒÁÍÍ 
 '0)/ƚÃÌÅÁÎÕÐƽƾ 
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5AJ <=>AFA=J=F RM=JKL MFK=J=F .AFӅ%.'-ҏҖӄ "9FF K=LR=F OAJ =AF= 
O@AD=-1;@D=A>=Ӆ ME <A=K=K 1CJAHL <9M=J@9Ƀ D9M>=F RM D9KK=Fӄ 5AJ HJǓ>=FӅ
G: OAJ NGE 1;@9DDK=FKGJ =AF= #AF?9:= =J@9DL=F @9:=FӅ <A= 9FR=A?LӅ <9KK
D9ML= %=JĺMK;@= =JC9FFL OMJ<=F MF< <9FF <JM;C=F OAJ1GMF< "=L=;L=<ӄ 
 
5=FF120% Ừ !?=<JǓ;CL OAJ<Ӆ OAJ< <9K .JG?J9EE :==F<=Lӄ 

$Ǔ@J=F 1A= <A= >GD?=F<=F  =>=@D= 9MK MF< N=JKM;@=F 1A= =K K=D:KLӆ 

ÃÄ ƳÈÏÍÅƳÐÉƳ$ÅÓËÔÏÐƳ*ÏÙ-0É 
ÓÕÄÏ ÐÙÔÈÏÎʨ ÓÏÕÎÄƚÐÙ 

;@LMF?Ӊ$ǓJ <A=K=K  =AKHA=D EǓKK=F 1A= 9DD= 1;@9DL=J <=J DAFC=F
MF< <=J J=;@L=F 1;@9DL=AF@=AL 9M>-$$KL=DD=F 

*=CLAGF Ҕ ӆ #JC=FF=F <=J &=DDA?C=AL EAL <=E *A;@LK=FKGJ 
"=J *A;@LK=FKGJ AKL =AF=J MFK=J=J *A=:DAF?=ӄ #J AKL AF NA=D=F .JGB=CL=F MF<
1ALM9LAGF=F ĺMǇ=JKL FǓLRDA;@Ӆ OA= RME  =AKHA=D :=A *9EH=FӅ <A= 9MLGE9ә
LAK;@ 9F?=@=FӅ KG:9D< =K <MFC=D OAJ<ӄ +AL <=E *A;@LK=FKGJ C9FF E9F 
=JC=FF=FӅ OA= @=DD <A= +G<MDG:=J>Dĺ;@= AKLӄ 

"=J *A;@LK=FKGJ AKL K;@O=J RM =JC=FF=FӅ <9 =J 9MK K=@J CD=AF=F 2=AD=F 
:=KL=@Lӄ "=J 1=FKGJ DA=?L DAFCK F=:=F <=E  MRR=Jӄ 5=FF 1A= A@F EAL '@J=E
$AF?=J N=J<=;C=FӅ KGDDL= <A= MK?9:= <=K *A;@LK=FKGJK F9@= FMDD ?=@=FӅ
<9 A@F C=AF *A;@L E=@J =JJ=A;@=F C9FFӄ 
 
,MF AKL =K 8=ALӅ <=F 1=FKGJ RM L=KL=F MF< RM K=@=FӅ OA= =J >MFCLAGFA=JLӄ
(=<G;@ AKL <=J *A;@LK=FKGJ =AF O=FA? 9F<=JKӅ 9DK 9F<=J= 1=FKGJ=FӅ <9 =J
EAL 'Ґ! >MFCLAGFA=JL MF< FA;@L EAL <=F FGJE9D=F %.'-KӅ OA= 1A= =K AF <=F
*=CLAGF=F RMNGJ ?=D=JFL @9:=Fӄ 
 
'F <A=K=E 1CJAHL OAJ< =AF= $MFCLAGF N=JO=F<=L ME EAL <=E *A;@LK=FKGJ
RM CGEEMFARA=J=F MF< <A= ?=OǓFK;@L= MK?9:= EAL <=J &=DDA?C=AL RM 
=J@9DL=Fӄ (= @ƣ@=J <A= 9MK?=?=:=F= 89@D AKLӅ <=KLG @=DD=J AKL <A= 
3E?=:MF?ӄ 
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ʢƞƳÕÓÒƳÂÉÎƳÐÙÔÈÏÎ 
ʢ -ǉ- ÃÏÄÉÎÇƙ ÕÔÆ-ʭ -ǉ-  
ʢ !ÕÔÈÏÒƙ -ÁÔÔ (Á×ËÉÎÓ 
ʢ !ÕÔÈÏÒʎÓ 'ÉÔƙ ÈÔÔÐÓƙƳƳÂÉÔÂÕÃËÅÔƚÏÒÇƳ-ÁÔÔ(Á×ËÉÎÓ5+Ƴ 
ʢ !ÕÔÈÏÒʎÓ ×ÅÂÓÉÔÅƙ ÈÔÔÐÓƙƳƳ×××ƚÒÁÓÐÂÅÒÒÙÐÉ-ÓÐÙƚÃÏƚÕË 
ÉÍÐÏÒÔ 20Éƚ'0)/ ÁÓ '0)/ 
ÉÍÐÏÒÔ ÓÍÂÕÓ 
ÉÍÐÏÒÔ ÔÉÍÅ 
 
ÉÆƽ'0)/ƚ20)ʍ2%6)3)/. ˮˮ ʦƾƙ 
    ÂÕÓ ˮ ÓÍÂÕÓƚ3-"ÕÓƽʣƾ 
ÅÌÓÅƙ 
    ÂÕÓ ˮ ÓÍÂÕÓƚ3-"ÕÓƽʦƾ 
 
ÃÌÁÓÓ ,ÉÇÈÔ3ÅÎÓÏÒƽƾƙ 
    ÄÅÆ ʍʍÉÎÉÔʍʍƽÓÅÌÆƾƙ 
        ʢ $ÅÆÉÎÉÅÒÅ +ÏÎÓÔÁÎÔÅ ÖÏÍ $ÁÔÅÎÂÌÁÔÔ 
        ÓÅÌÆƚ$%6)#% ˮ ʣØʪÃ ʢ 3ÔÁÎÄÁÒÄ )ʧ# 'ÅÒßÔÅÁÄÒÅÓÓÅ 

ÓÅÌÆƚ0/7%2ʍ$/7. ˮ ʣØʣʣ ʢ +ÅÉÎ ÁËÔÉÖÅÒ ÚÕÓÔÁÎÄ 
        ÓÅÌÆƚ0/7%2ʍ/. ˮ ʣØʣʦ ʢ "ÅÔÒÉÅÂÓÂÅÒÅÉÔ 
        ÓÅÌÆƚ2%3%4 ˮ ʣØʣʬ ʢ 2ÅÓÅÔ ÄÅÓ $ÁÔÁ ÒÅÇÉÓÔÅÒÓ 
        ʢ 3ÔÁÒÔÅ -ÅÓÓÕÎÇÅÎ ÁÂ ʩ ,ÕØƚ 
        ÓÅÌÆƚ#/.4).5/53ʍ,/7ʍ2%3ʍ-/$% ˮ ʣØʦʨ 
        ʢ 3ÔÁÒÔÅ -ÅÓÓÕÎÇÅÎ ÁÂ ʦ ,ÕØƚ 
        ÓÅÌÆƚ#/.4).5/53ʍ()'(ʍ2%3ʍ-/$%ʍʦ ˮ ʣØʦʣ 
        ʢ 3ÔÁÒÔÅ -ÅÓÓÕÎÇÅÎ ÁÂ ʣƚʪ ,ÕØƚ 
        ÓÅÌÆƚ#/.4).5/53ʍ()'(ʍ2%3ʍ-/$%ʍʧ ˮ ʣØʦʦ 
        ʢ 3ÔÁÒÔÅ -ÅÓÓÕÎÇÅÎ ÁÂ ʦ ,ÕØƚ 
        ʢ .ÁÃÈ -ÅÓÓÕÎÇ ×ÉÒÄ 'ÅÒßÔ ÉÎ ÅÉÎÅÎ ÉÎÁËÔÉÖÅÎ :ÕÓÔÁÎÄ ÇÅÓÅÔÚÔƚ 
        ÓÅÌÆƚ/.%ʍ4)-%ʍ()'(ʍ2%3ʍ-/$%ʍʦ ˮ ʣØʧʣ 
        ʢ 3ÔÁÒÔÅ -ÅÓÓÕÎÇÅÎ ÁÂ ʣƚʪ ,ÕØƚ 
        ʢ .ÁÃÈ -ÅÓÓÕÎÇ ×ÉÒÄ 'ÅÒßÔ ÉÎ ÅÉÎÅÎ ÉÎÁËÔÉÖÅÎ :ÕÓÔÁÎÄ ÇÅÓÅÔÚÔƚ 
        ÓÅÌÆƚ/.%ʍ4)-%ʍ()'(ʍ2%3ʍ-/$%ʍʧ ˮ ʣØʧʦ 
        ʢ 3ÔÁÒÔÅ -ÅÓÓÕÎÇÅÎ ÁÂ ʩ ,ÕØƚ 
        ʢ .ÁÃÈ -ÅÓÓÕÎÇ ×ÉÒÄ 'ÅÒßÔ ÉÎ ÅÉÎÅÎ ÉÎÁËÔÉÖÅÎ :ÕÓÔÁÎÄ ÇÅÓÅÔÚÔƚ 
        ÓÅÌÆƚ/.%ʍ4)-%ʍ,/7ʍ2%3ʍ-/$% ˮ ʣØʧʨ 
     
 ÄÅÆ ÃÏÎÖÅÒÔ4Ï.ÕÍÂÅÒƽÓÅÌÆƗ ÄÁÔÁƾƙ 
        ʢ %ÉÎÆÁÃÈÅ &ÕÎËÔÉÏÎ ÕÍ ʧ "ÙÔÅÓ $ÁÔÅÎ 
        ʢ ÉÎ ÅÉÎÅ $ÅÚÉÍÁÌÚÁÈÌ ÕÍÚÕ×ÁÎÄÅÌÎ 
        ÒÅÔÕÒÎ ƽƽÄÁÔÁǁʦǂ ˩ ƽʧʪʫ ǉ ÄÁÔÁǁʣǂƾƾ Ƴ ʦƚʧƾ 
 
    ÄÅÆ ÒÅÁÄ,ÉÇÈÔƽÓÅÌÆƾƙ 
        ÄÁÔÁ ˮ ÂÕÓƚÒÅÁÄʍÉʧÃʍÂÌÏÃËʍÄÁÔÁƽÓÅÌÆƚ$%6)#%ƗÓÅÌÆƚ/.%ʍ4)-%ʍ()'(ʍ2%3ʍ-/$%ʍʦƾ 
        ÒÅÔÕÒÎ ÓÅÌÆƚÃÏÎÖÅÒÔ4Ï.ÕÍÂÅÒƽÄÁÔÁƾ 
 
ÄÅÆ ÍÁÉÎƽƾƙ 
    ÓÅÎÓÏÒ ˮ ,ÉÇÈÔ3ÅÎÓÏÒƽƾ 
    ÔÒÙƙ 
        ×ÈÉÌÅ 4ÒÕÅƙ 
            ÐÒÉÎÔƽʏ,ÉÇÈÔ ,ÅÖÅÌ ƙ ʏ ˩ ÓÔÒƽÓÅÎÓÏÒƚÒÅÁÄ,ÉÇÈÔƽƾƾ ˩ ʏ ÌØʏƾ 
            ÔÉÍÅƚÓÌÅÅÐƽʣƚʪƾ 
    ÅØÃÅÐÔ +ÅÙÂÏÁÒÄ)ÎÔÅÒÒÕÐÔƙ 
        ÐÁÓÓ 
 
ÉÆ ʍʍÎÁÍÅʍʍ ˮˮ ʏʍʍÍÁÉÎʍʍʏƙ 
    ÍÁÉÎƽƾ 
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;@LMF?Ӊ$ǓJ <A=K=K  =AKHA=D EǓKK=F 1A= 9DD= 1;@9DL=J <=J DAFC=F
MF< <=J J=;@L=F 1;@9DL=AF@=AL 9M>-$$KL=DD=F 

*=CLAGF ҕ ӆ #JC=FF=F <=J 2=EH=J9LMJ MF< *MɃ>=M;@LA?C=AL 

"=J "&2ҏҏ-1=FKGJ AKL K=@J =AF>9;@ RM =JC=FF=Fӄ #AF CD=AF=J :D9M=J 1=FKGJ
EAL NA=D=F CD=AF=F *ƣ;@=JFӄ #J DA=?L J=;@LK F=:=F <=E 0=D9AK MF< 
G:=J@9D: <=K  =JǓ@JMF?KK=FKGJKӄ +AL &AD>= <=J  A:DAGL@=C O=J<=F 2=EH=ә
J9LMJ MF< $=M;@LA?C=AL 9DK 
5=JL= 9MKRM?=:=FӅ G@F= <9:=A CGEHDARA=JL= E9L@=E9LAK;@= 
 =J=;@FMF?=F <MJ;@>Ǔ@J=F RM EǓKK=Fӄ 

$Ǔ@J=F 1A= <A= >GD?=F<=F  =>=@D= 9MK MF< N=JKM;@=F 1A= =K K=D:KLӆ 

ÃÄ ƳÈÏÍÅƳÐÉƳ$ÅÓËÔÏÐƳ*ÏÙ-0É 
ÓÕÄÏ ÐÙÔÈÏÎʨ ÌÉÇÈÔʍÓÅÎÓÏÒƚÐÙ 

"=J "&2ҏҏ AKL =AF K=@J AFL=J=KK9FL=J 1=FKGJӅ <9 =J FA;@L FMJ =AF= $MFCLAGF
@9LӅ KGF<=JF RO=AӉ #J =FL@ĺDL KGOG@D =AF=F $=M;@LA?C=ALKK=FKGJ 9DK 9M;@
=AF=F 2=EH=J9LMJK=FKGJӅ O=D;@= :=A<= K=@J ?=F9M KAF<ӄ '<=9D >ǓJ B=<=K
5=LL=JKL9LAGFKHJGB=CLӅ G<=J O=FF 1A= <A= 2=EH=J9LMJ MF< *MɃ>=M;@LA?ә
C=AL AE 09ME Ǔ:=JHJǓ>=F Eƣ;@L=FӉ 

ÉÍÐÏÒÔ 20Éƚ'0)/ ÁÓ '0)/ 
ÉÍÐÏÒÔ ÄÈÔʦʦ 
 
ʢ ÉÎÉÔÉÁÌÉÓÉÅÒÅ '0)/ 
'0)/ƚÓÅÔ×ÁÒÎÉÎÇÓƽ&ÁÌÓÅƾ 
'0)/ƚÓÅÔÍÏÄÅƽ'0)/ƚ"#-ƾ 
'0)/ƚÃÌÅÁÎÕÐƽƾ 
 
ʢ ÌÅÓÅÎ ÄÅÒ $ÁÔÅÎ ÕÅÂÅÒ 0ÉÎ ʩ 
ÉÎÓÔÁÎÃÅ ˮ ÄÈÔʦʦƚ$(4ʦʦƽÐÉÎ ˮ ʩƾ 
ÒÅÓÕÌÔ ˮ ÉÎÓÔÁÎÃÅƚÒÅÁÄƽƾ 
 
×ÈÉÌÅ ÎÏÔ ÒÅÓÕÌÔƚÉÓʍÖÁÌÉÄƽƾƙ  ʢ ÌÅÓÅÎ ÂÉÓ 7ÅÒÔÅ ÏË ÓÉÎÄ 
    ÒÅÓÕÌÔ ˮ ÉÎÓÔÁÎÃÅƚÒÅÁÄƽƾ 
 
ÐÒÉÎÔƽʏ4ÅÍÐÅÒÁÔÕÒÅƙ ˧-ʨƚʦÆ #ʏ ˧ ÒÅÓÕÌÔƚÔÅÍÐÅÒÁÔÕÒÅƾ 
ÐÒÉÎÔƽʏ(ÕÍÉÄÉÔÙƙ ˧-ʨƚʦÆ ˧˧ʏ ˧ ÒÅÓÕÌÔƚÈÕÍÉÄÉÔÙƾ 
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;@LMF?Ӊ$ǓJ <A=K=K  =AKHA=D EǓKK=F 1A= 9DD= 1;@9DL=J <=J DAFC=F
MF< <=J J=;@L=F 1;@9DL=AF@=AL 9M>-$$KL=DD=F 

$Ǔ@J=F 1A= <A= >GD?=F<=F  =>=@D= 9MK MF< N=JKM;@=F 1A= =K K=D:KLӆ 

ÃÄ ƳÈÏÍÅƳÐÉƳ$ÅÓËÔÏÐƳ*ÏÙ-0É 
ÓÕÄÏ ÐÙÔÈÏÎʨ ÄÈÔʍʦʦƚÐÙ 

*=CLAGF Җ ӆ  =O=?MF?=F =JC=FF=F 
"=J  =O=?MF?KK=FKGJ AKL =AF=J <=J FǓLRDA;@KL=F MF< 9E @ĺM>A?KL=F 
:=FMLRL=F 1=FKGJ=Fӄ +9F C9FF EAL A@E RME  =AKHA=D =AF= D9JE9FD9?=
:9M=Fӄ 5=FF <=J 1=FKGJ =AF=  =O=?MF? =JC=FFLӅ C9FF =J =AF 1A?F9D 9F
<=F  MRR=J K=F<=FӅ <=J <9FF =AF=F D9ML=F D9JELGF NGF KA;@ ?A:Lӄ 

"=J  =O=?MF?KK=FKGJ :=>AF<=L KA;@ <AJ=CL MFL=J <=E 1;@9DDK=FKGJ MF<
OAJ< NGF =AF=J CD=AF=FӅ LJ9FKH9J=FL=F )9HH= 9:?=<=;CLӄ "A= )9HH= @ADɃ
<=E 1=FKGJ E=@J  =O=?MF?=F RM =JC=FF=FӅ AF<=E KA= <9K 'F>J9JGLDA;@L
<=J 3E?=:MF? :JA;@Lӄ "A= #EH>AF<DA;@C=AL <=K  =O=?MF?KK=FKGJK OAJ<Ӆ
OA= <A= <=K 1;@9DDK=FKGJK EAL =AF=E .GL=FLAGE=L=J ?=J=?=DLӄ "A=K=J :=ә
>AF<=L KA;@ MFL=J@9D: <=K .GL=FLAGE=L=JK <=K 1;@9DDK=FKGJKӅ AKL B=<G;@
<=MLDA;@ CD=AF=Jӄ +AL &AD>= =AF=K )J=MRK;@J9M:=F<J=@=JK CƣFF=F 1A= 
=AFKL=DD=FӅ Ǔ:=J O=D;@= #FL>=JFMF? <=J  =O=?MF?KK=FKGJ 9MKDƣK=F KGDDӄ
5=FF 1A= ?=?=F <=F 3@JR=A?=JKAFF <J=@=FӅ KL=A?L <A= 
#EH>AF<DA;@C=ALӅ EAL <=E 3@JR=A?=JKAFF N=JJAF?=JL KA= KA;@ӄ 

"=J  =O=?MF?KK=FKGJ OAJ< <MJ;@ <A= %.'--.AFK ?=KL=M=JLӄ 5=FF =AF= 
 =O=?MF? =JC9FFL OAJ<Ӆ OAJ< <=J  =O=?MF?KK=FKGJ =AF 1A?F9D K=F<=Fӄ
"A=K=K @ĺDL =AFA?= 8=AL 9F MF< @ƣJL <9FF OA=<=J 9M> :AK <=J 1=FKGJ <A=
Fĺ;@KL=  =O=?MF? =JC=FFLӄ 
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ʢƞƳÕÓÒƳÂÉÎƳÐÙÔÈÏÎ  
ʢ -ǉ- ÃÏÄÉÎÇƙ ÕÔÆ-ʭ -ǉ-  
 
ÉÍÐÏÒÔ 20Éƚ'0)/ ÁÓ '0)/  
ÉÍÐÏÒÔ ÔÉÍÅ ʢ)ÍÐÏÒÔÉÅÒÅÎ ÄÅÒ "ÉÂÌÉÏÔÈÅËÅÎ  
 
ÍÏÔÉÏÎʍÐÉÎ ˮ ʦʫ ʢ$ÅÎ 0ÉÎ ÄÅÓ "Å×ÅÇÕÎÇÓÓÅÎÓÏÒÓ ÅÉÎÅÒ 6ÁÒÉÁÂÌÅ ÚÕ×ÅÉÓÅÎƚ  
 
'0)/ƚÓÅÔÍÏÄÅƽ'0)/ƚ"/!2$ƾ ʢ$ÉÅ '0)/ "ÏÁÒÄËÏÎÆÉÇÕÒÁÔÉÏÎ ÂÅÎÕÔÚÅÎƚ  
'0)/ƚÓÅÔÕÐƽÍÏÔÉÏÎʍÐÉÎƗ '0)/ƚ).ƾ ʢ$ÅÒ 0ÉÎ ÄÅÒ $ÅËÌÁÒÉÅÒÔÅÎ 6ÁÒÉÁÂÌÅ ×ÉÒÄ ÁÌÓ )ÎÐÕÔ ÇÅÓÅÔÚÔ 
 
ÔÒÙƙ  ʢ "ÅÇÉÎÎ ÅÉÎÅÒ 3ÃÈÌÅÉÆÅ  
 ×ÈÉÌÅ 4ÒÕÅƙ  
  ÉÆƽ'0)/ƚÉÎÐÕÔƽÍÏÔÉÏÎʍÐÉÎƾ ˮˮ ʣƾƙ ʢ 7ÅÎÎ ÄÅÒ 3ÅÎÓÏÒ )ÎÐÕÔ ˮ ʣ ÉÓÔ  
   ÐÒÉÎÔƽʏ+ÅÉÎÅ "Å×ÅÇÕÎÇ ƚƚƚʏƾ ʢ 7ÉÒÄ ÄÅÒ ÐÒÉÎÔ "ÅÆÅÈÌ ÁÕÓÇÅÆĶÈÒÔ  
  ÅÌÉÆƽ'0)/ƚÉÎÐÕÔƽÍÏÔÉÏÎʍÐÉÎƾ ˮˮ ʦƾƙ ʢ 7ÅÎÎ ÄÅÒ 3ÅÎÓÏÒ )ÎÐÕÔ ˮ ʦ ÉÓÔ  
   ÐÒÉÎÔƽʏ"Å×ÅÇÕÎÇ %ÒËÁÎÎÔƞʏƾ ʢ 7ÉÒÄ ÄÅÒ ÐÒÉÎÔ "ÅÆÅÈÌ ÁÕÓÇÅÆĶÈÒÔ  
  ÔÉÍÅƚÓÌÅÅÐƽʣƚʦƾ ʢ ʣƗʦ 3ÅËÕÎÄÅ 7ÁÒÔÅÎ  
ÅØÃÅÐÔ +ÅÙÂÏÁÒÄ)ÎÔÅÒÒÕÐÔƙ  
 '0)/ƚÃÌÅÁÎÕÐƽƾ ʢ 'ÉÂÔ '0)/ 0ÏÒÔÓ ×ÉÅÄÅÒ ÆÒÅÉƚ  

;@LMF?Ӊ$ǓJ <A=K=K  =AKHA=D EǓKK=F 1A= 9DD= 1;@9DL=J <=J DAFC=F
MF< <=J J=;@L=F 1;@9DL=AF@=AL 9M>-$$KL=DD=F 

$Ǔ@J=F 1A= <A= >GD?=F<=F  =>=@D= 9MK MF< N=JKM;@=F 1A= =K K=D:KLӆ 

ÃÄ ƳÈÏÍÅƳÐÉƳ$ÅÓËÔÏÐƳ*ÏÙ-0É 
ÓÕÄÏ ÐÙÔÈÏÎʨ ÍÏÔÉÏÎƚÐÙ 

*=CLAGF җ ӆ #FL>=JFMF?=F EAL <=E 3DLJ9K;@9DDK=FKGJ E=KK=F 

,MF O=J<=F OAJ D=JF=FӅ OA= OAJ <=F 3DLJ9K;@9DDK=FKGJ N=JO=F<=F ME 
#FL>=JFMF?=F RM E=KK=F MF< 9M> <=E (GQ-.A  AD<K;@AJE 9MKRM?=:=Fӄ 
MLGK N=JO=F<=F Ǔ:JA?=FK <A= ?D=A;@= +=L@G<= ME :KLĺF<= RM E=KK=Fӄ 
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;@LMF?Ӊ$ǓJ <A=K=K  =AKHA=D EǓKK=F 1A= 9DD= 1;@9DL=J <=J DAFC=F
MF< <=J J=;@L=F 1;@9DL=AF@=AL 9M>-$$KL=DD=F 

"=J 3DLJ9K;@9DDK=FKGJ :=>AF<=L KA;@ J=;@LK MFL=F 9M> <=J (GQ .A .D9LAF=Ӆ
<AJ=CL Ǔ:=J <=J 1;@JALLEGLGJ-MF< <=J 1=JNG-1;@FALLKL=DD=Fӄ #J AKL D=A;@L 9F
<=F RO=A ?JGǇ=F )J=AK=F RM =JC=FF=Fӄ 5AJ O=J<=F MFK=J= &ĺF<= Ǔ:=J
<=E #FL>=JFMF?KK=FKGJ :=O=?=F ME <A= #FL>=JFMF? ROAK;@=F MFK=J=F
&ĺF<=F MF< <=E (GQ .A RM E=KK=Fӄ 
 
"=J :KL9F<KK=FKGJ 9J:=AL=L EAL%.'-ӄ',.32Ӆ <G;@ =K AKL =LO9K 9F<=JK
9DK <9KӅ O9K OAJ AF MFK=J=F NGJ@=JA?=F *=CLAGF=F N=JO=F<=L @9:=Fӄ "=J
1=FKGJ :=FƣLA?L =AF ?=OAKK=K 'FL=JN9DD ME AF <=J *9?= RM K=AFӅ <A= 
#FL>=JFMF? 9M> ?=F9M= JL MF< 5=AK= RM =J>9KK=Fӄ #J K=F<=L =AF 
3DLJ9K;@9DDKA?F9D MF< =EH>ĺF?L EAL =AF=E =AF?=:9ML=F 1=FKGJ <9K #;@GӅ
<9K NGF =AF=E &AF<=JFAK RMJǓ;C?=OGJ>=F OAJ<ӄ MK <=E R=ALDA;@=F 
:KL9F< ROAK;@=F <=E 1=F<=F <=K 1A?F9DK MF< <=E #EH>9F?=F <=K
#;@GKӅ OAJ< <A= "AKL9FR :=J=;@F=Lӄ 

ʢƞƳÕÓÒƳÂÉÎƳÐÙÔÈÏÎ 
ʢ -ǉ- ÃÏÄÉÎÇƙ ÕÔÆ-ʭ -ǉ-  
ʢ !ÕÔÈÏÒ ƙ ×××ƚÍÏÄÍÙÐÉƚÃÏÍ 
ʢ ,ÉÎËƙ ÈÔÔÐÓƙƳƳ×××ƚÍÏÄÍÙÐÉƚÃÏÍƳÂÌÏÇƳÈÃ-ÓÒʣʩ-ÕÌÔÒÁÓÏÎÉÃ-ÒÁÎÇÅ-ÓÅÎÓÏÒ-ÏÎ-ÔÈÅ-ÒÁÓÐÂÅÒÒÙ-ÐÉ 
 
ÉÍÐÏÒÔ 20Éƚ'0)/ ÁÓ '0)/ 
ÉÍÐÏÒÔ ÔÉÍÅ 
 
'0)/ƚÓÅÔÍÏÄÅƽ'0)/ƚ"/!2$ƾ ʢ 3ÅÔÚÅ ÄÉÅ '0)/ "ÏÁÒÄËÏÎÆÉÇÕÒÁÔÉÏÎ ÅÉÎƚ 
 
42)' ˮ ʨʫ    ʢ 6ÁÒÉÁÂÌÅÎÄÅËÌÁÒÁÔÉÏÎ  
%#(/ ˮ ʨʧ    ʢ 6ÁÒÉÁÂÌÅÎÄÅËÌÁÒÁÔÉÏÎ 
 
ÐÒÉÎÔ ƽʏ%ÎÔÆÅÒÎÕÎÇ ×ÉÒÄ ÅÒÍÉÔÔÅÌÔƚʏƾ ʢ !ÕÓÇÁÂÅ ÖÏÎ 4ÅØÔ ÉÎ ÄÅÒ +ÏÎÓÏÌÅ 
 
'0)/ƚÓÅÔÕÐƽ42)'Ɨ'0)/ƚ/54ƾ ʢ 6ÁÒÉÁÂÌÅ 42)' ÁÌÓ /ÕÔÐÕÔ ÆÅÓÔÌÅÇÅÎƚ 
'0)/ƚÓÅÔÕÐƽ%#(/Ɨ'0)/ƚ).ƾ  ʢ 6ÁÒÉÁÂÌÅ %#(/ ÁÌÓ )ÎÐÕÔ ÆÅÓÔÌÅÇÅÎƚ 
 
'0)/ƚÏÕÔÐÕÔƽ42)'Ɨ &ÁÌÓÅƾ 
ÐÒÉÎÔ ƽʏ7ÁÒÔÅ ÁÕÆ ÄÅÎ 3ÅÎÓÏÒƚʏƾ 
ÔÉÍÅƚÓÌÅÅÐƽʧƾ ʢ ʧ 3ÅËÕÎÄÅÎ 7ÁÒÔÅÚÅÉÔƚ 
 
'0)/ƚÏÕÔÐÕÔƽ42)'Ɨ 4ÒÕÅƾ  ʢ 3ÅÎÄÅÔ ÅÉÎ 5ÌÔÒÁÓÃÈÁÌÌÓÉÇÎÁÌ 
ÔÉÍÅƚÓÌÅÅÐƽʣƚʣʣʣʣʦƾ      ʢ 7ÁÒÔÅÔ ʣƗʣʣʣʣʦ 3ÅËÕÎÄÅÎ 
'0)/ƚÏÕÔÐÕÔƽ42)'Ɨ &ÁÌÓÅƾ ʢ "ÅÅÎÄÅÔ ÄÁÓ ÓÅÎÄÅÎ ÄÅÓ 5ÌÔÒÁÓÃÈÁÌÌÓÉÇÎÁÌÓ 
 
×ÈÉÌÅ '0)/ƚÉÎÐÕÔƽ%#(/ƾˮˮʣƙ 
  ÐÕÌÓÅʍÓÔÁÒÔ ˮ ÔÉÍÅƚÔÉÍÅƽƾ 
 
×ÈÉÌÅ '0)/ƚÉÎÐÕÔƽ%#(/ƾˮˮʦƙ 
  ÐÕÌÓÅʍÅÎÄ ˮ ÔÉÍÅƚÔÉÍÅƽƾ 
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"=J *!"- AD<K;@AJE FAEEL =AF=F ?JGǇ=F 2=AD <=K (GQ .A  G9J<K =AFӄ 
#J :=>AF<=L KA;@ G:=F AF <=J +ALL= <=K (GQ .AKӅ J=;@LK NGF <=J %.'- 
*#"- FR=A?=ӄ 1G:9D< <9K "=EG-1CJAHL MF< <A=  =AKHA=D= 9MK?=>Ǔ@JL 
O=J<=FӅ K;@9DL=L KA;@ <9K "AKHD9Q =AFӄ "9FC <=J AFL=?JA=JL=F 
&AFL=J?JMF<:=D=M;@LMF? C9FF E9F 9M;@ AF NƣDDA?=J "MFC=D@=AL "9L=F NGF
<=E "AKHD9Q 9:D=K=Fӄ 
 
5A= :=J=ALK <=J 1;@9DD-MF< <=J  =O=?MF?KK=FKGJӅ @9L 9M;@ <9K *!" =AF
RM?=@ƣJA?=K .GL=FLAGE=L=Jӄ +AL <A=K=E .GL=FLAGE=L=J DĺKKL KA;@ <=J 
)GFLJ9KL <=K "AKHD9QK =AFKL=DD=Fӄ 
5=FF 1A= ?=?=F <=F 3@JR=A?=JKAFF <J=@=FӅ OAJ< <=J )GFLJ9KL @ƣ@=J MF<
EAL <=E 3@JR=A?=JKAFF K;@Oĺ;@=Jӄ 

ÐÕÌÓÅʍÄÕÒÁÔÉÏÎ ˮ ÐÕÌÓÅʍÅÎÄ - ÐÕÌÓÅʍÓÔÁÒÔ ʢ "ÅÒÅÃÈÎÕÎÇ ÆĶÒ ÄÉÅ $ÁÕÅÒ $ÅÓ 0ÕÌÓÅÓ 
 
ÄÉÓÔÁÎÃÅ ˮ ÐÕÌÓÅʍÄÕÒÁÔÉÏÎ ǉ ʦʬʦʪʣ  ʢ "ÅÒÅÃÈÎÕÎÇ ÚÕÒ "ÅÓÔÉÍÍÕÎÇ ÄÅÒ %ÎÔÆÅÒÎÕÎÇƚ 
 
ÄÉÓÔÁÎÃÅ ˮ ÒÏÕÎÄƽÄÉÓÔÁÎÃÅƗ ʧƾ      ʢ %ÒÇÅÂÎÉÓ ×ÉÒÄ ÁÕÆ ʧ .ÁÃÈËÏÍÍÁÓÔÅÌÌÅÎ ÇÅÒÕÎÄÅÔƚ 
 
ÐÒÉÎÔ ƽʏ$ÉÓÔÁÎÃÅƙʏƗÄÉÓÔÁÎÃÅƗʏÃÍʏƾ    ʢ +ÏÎÓÏÌÅÎÁÕÓÇÁÂÅ ÄÅÒ $ÉÓÔÁÎÚ ÉÎ ÃÍƚ 
 
'0)/ƚÃÌÅÁÎÕÐƽƾ ʢ 'ÉÂÔ '0)/ 0ÏÒÔÓ ×ÉÅÄÅÒ ÆÒÅÉƚ 

$Ǔ@J=F 1A= <A= >GD?=F<=F  =>=@D= 9MK MF< N=JKM;@=F 1A= =K K=D:KLӆ 

ÃÄ ƳÈÏÍÅƳÐÉƳ$ÅÓËÔÏÐƳ*ÏÙ-0É 
ÓÕÄÏ ÐÙÔÈÏÎʨ ÄÉÓÔÁÎÃÅƚÐÙ 

*=CLAGF ҏҎ ӆ 1L=M=JF <=K *!"K 
+AL <=E (GQ .A CƣFF=F 1A= "9L=F 9M> <=E *!" 9FR=A?=F D9KK=FӅ <A= 1A=
EAL '@J=F 1=FKGJ=F K9EE=DF MF< 9CLM9DAKA=J=F 1A= AF #;@LR=ALӅ 9:@ĺF?A?
NGF <=F WF<=JMF?=FӅ <A= <A= +G<MD= <MJ;@D9M>=Fӄ 8ME  =AKHA=D AF 
4=J:AF<MF? EAL <=E 2=EH=J9LMJK=FKGJ- D9KK=F 1A= AEE=J <A= 9CLM=DD=
2=EH=J9LMJ MF< *MɃ>=M;@LA?C=AL 9M> <=E *!" 9FR=A?=Fӄ 
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;@LMF?Ӊ$ǓJ <A=K=K  =AKHA=D EǓKK=F 1A= 9DD= 1;@9DL=J <=J DAFC=F
MF< <=J J=;@L=F 1;@9DL=AF@=AL 9M>-$$KL=DD=F 

ʢƞƳÕÓÒƳÂÉÎƳÐÙÔÈÏÎ 
ʢ -ǉ- ÃÏÄÉÎÇƙ ÕÔÆ-ʭ -ǉ-  
 
ÉÍÐÏÒÔ ÔÉÍÅ 
ÉÍÐÏÒÔ ÂÏÁÒÄ 
ÉÍÐÏÒÔ ÂÕÓÉÏ 
ÉÍÐÏÒÔ ÁÄÁÆÒÕÉÔʍÃÈÁÒÁÃÔÅÒʍÌÃÄƚÃÈÁÒÁÃÔÅÒʍÌÃÄʍÉʧÃ ÁÓ ÃÈÁÒÁÃÔÅÒʍÌÃÄ 
 
ʢ $ÅÆÉÎÉÅÒÅ ,#$ :ÅÉÌÅÎ ÕÎÄ 3ÐÁÌÔÅÎÁÎÚÁÈÌƚ 
ÌÃÄʍÃÏÌÕÍÎÓ ˮ ʦʫ 
ÌÃÄʍÒÏ×Ó    ˮ ʧ 
 
ʢ )ÎÉÔÉÁÌÉÓÉÅÒÕÎÇ )ʧ# "ÕÓ 
ÉʧÃ ˮ ÂÕÓÉÏƚ)ʧ#ƽÂÏÁÒÄƚ3#,Ɨ ÂÏÁÒÄƚ3$!ƾ 
 
ʢ &ÅÓÔÌÅÇÅÎ ÄÅÓ ,#$Ó ÉÎ ÄÉÅ 6ÁÒÉÁÂÌÅ ,#$ 
ÌÃÄ ˮ ÃÈÁÒÁÃÔÅÒʍÌÃÄƚ#ÈÁÒÁÃÔÅÒʍ,#$ʍ)ʧ#ƽÉʧÃƗ ÌÃÄʍÃÏÌÕÍÎÓƗ ÌÃÄʍÒÏ×Óƾ 
ÔÒÙƙ 
    ʢ (ÉÎÔÅÒÇÒÕÎÄÂÅÌÅÕÃÈÔÕÎÇ ÅÉÎÓÃÈÁÌÔÅÎ 
    ÌÃÄƚÂÁÃËÌÉÇÈÔ ˮ 4ÒÕÅ 
 
    ʢ :×ÅÉ 7ÏÒÔÅ ÍÉÔ :ÅÉÌÅÎÕÍÂÒÕÃÈ ×ÅÒÄÅÎ ÁÕÓÇÅÇÅÂÅÎ 
    ÌÃÄƚÍÅÓÓÁÇÅ ˮ ʏ(ÁÌÌÏʌÎ7ÅÌÔƞʏ 
 
    ʢ ʪ 3ÅËÕÎÄÅÎ ×ÁÒÔÅÎ 
    ÔÉÍÅƚÓÌÅÅÐƽʪƚʣƾ 
 
    ʢ #ÕÒÓÏÒ ÁÎÚÅÉÇÅÎ ÌÁÓÓÅÎƚ 
    ÌÃÄƚÃÌÅÁÒƽƾ 
    ÌÃÄƚÃÕÒÓÏÒ ˮ 4ÒÕÅ 
    ÌÃÄƚÍÅÓÓÁÇÅ ˮ ʏ3ÈÏ× #ÕÒÓÏÒƞʏ 
     
    ʢ ʪ 3ÅËÕÎÄÅÎ ×ÁÒÔÅÎ 
    ÔÉÍÅƚÓÌÅÅÐƽʪƚʣƾ 
 
    ʢ #ÕÒÓÏÒ ÂÌÉÎËÅÎ ÌÁÓÓÅÎ 
    ÌÃÄƚÃÌÅÁÒƽƾ 
    ÌÃÄƚÂÌÉÎË ˮ 4ÒÕÅ 
    ÌÃÄƚÍÅÓÓÁÇÅ ˮ ʏ"ÌÉÎËÙ #ÕÒÓÏÒƞʏ 
     
    ʢ ʪ 3ÅËÕÎÄÅÎ ×ÁÒÔÅÎƗ ÄÅÎ ÂÌÉÎËÅÎÄÅÎ #ÕÒÓÏÒ ÓÔÏÐÐÅÎ ÕÎÄ #ÕÒÓÏÒ ÁÕÓÂÌÅÎÄÅÎ 
    ÔÉÍÅƚÓÌÅÅÐƽʪƾ 
    ÌÃÄƚÂÌÉÎË ˮ &ÁÌÓÅ 
    ÌÃÄƚÃÌÅÁÒƽƾ 



ǿǿǿΦƧƻȅ-ƛǘΦƴŜǘ 

tŀǎŎŀƭǎǘǊΦ у птрлс bŜǳƪƛǊŎƘŜƴ-±ƭǳȅƴ 

 

 

    ʢ .ÁÃÈÒÉÃÈÔ ÖÏÎ 2ÅÃÈÔÓƳ,ÉÎËÓ ÓÃÒÏÌÌÅÎ ÌÁÓÓÅÎƚ 
    ÌÃÄƚÃÌÅÁÒƽƾ 
    ÓÃÒÏÌÌʍÍÓÇ ˮ ʏ˱--  3ÃÒÏÌÌ -- ˲ʏ 
    ÌÃÄƚÍÅÓÓÁÇÅ ˮ ÓÃÒÏÌÌʍÍÓÇ 
    ÆÏÒ É ÉÎ ÒÁÎÇÅƽÌÅÎƽÓÃÒÏÌÌʍÍÓÇƾƾƙ 
        ÔÉÍÅƚÓÌÅÅÐƽʣƚʪƾ 
        ÌÃÄƚÍÏÖÅʍÒÉÇÈÔƽƾ 
    ÆÏÒ É ÉÎ ÒÁÎÇÅƽÌÅÎƽÓÃÒÏÌÌʍÍÓÇƾƾƙ 
        ÔÉÍÅƚÓÌÅÅÐƽʣƚʪƾ 
        ÌÃÄƚÍÏÖÅʍÌÅÆÔƽƾ 
 
    ʢ (ÉÎÔÅÒÇÒÕÎÄÂÅÌÅÕÃÈÔÕÎÇ ÁÎ ÕÎÄ ÁÕÓÓÃÈÁÌÔÅÎƚ 
    ÌÃÄƚÃÌÅÁÒƽƾ 
    ÌÃÄƚÍÅÓÓÁÇÅ ˮ ʏ&ÌÁÓÈ ÂÁÃËÌÉÇÈÔʌÎÉÎ ʪ ÓÅÃÏÎÄÓƚƚƚʏ 
    ÔÉÍÅƚÓÌÅÅÐƽʪƚʣƾ 
    ʢ (ÉÎÔÅÒÇÒÕÎÄÂÅÌÅÕÃÈÔÕÎÇ ÁÕÓÓÃÈÁÌÔÅÎƚ 
    ÌÃÄƚÂÁÃËÌÉÇÈÔ ˮ &ÁÌÓÅ 
    ÔÉÍÅƚÓÌÅÅÐƽʦƚʣƾ 
    ÌÃÄƚÂÁÃËÌÉÇÈÔ ˮ 4ÒÕÅ 
    ÔÉÍÅƚÓÌÅÅÐƽʦƚʣƾ 
    ÌÃÄƚÂÁÃËÌÉÇÈÔ ˮ &ÁÌÓÅ 
    ʢ .ÁÃÈÒÉÃÈÔ ßÎÄÅÒÎƚ 
    ÌÃÄƚÃÌÅÁÒƽƾ 
    ÌÃÄƚÍÅÓÓÁÇÅ ˮ ʏ'ÏÏÄÂÙÅʏ 
    ʢ (ÉÎÔÅÒÇÒÕÎÄÂÅÌÅÕÃÈÔÕÎÇ ÅÉÎÓÃÈÁÌÔÅÎƚ 
    ÌÃÄƚÂÁÃËÌÉÇÈÔ ˮ 4ÒÕÅ 
    ʢ (ÉÎÔÅÒÇÒÕÎÄÂÅÌÅÕÃÈÔÕÎÇ ÁÕÓÓÃÈÁÌÔÅÎƚ 
    ÔÉÍÅƚÓÌÅÅÐƽʧƚʣƾ 
    ÌÃÄƚÃÌÅÁÒƽƾ 
    ÌÃÄƚÂÁÃËÌÉÇÈÔ ˮ &ÁÌÓÅ     
     
ÅØÃÅÐÔ +ÅÙÂÏÁÒÄ)ÎÔÅÒÒÕÐÔƙ 
    ʢ ,#$ ÁÕÓÓÃÈÁÌÔÅÎƚ 
    ÌÃÄƚÃÌÅÁÒƽƾ 
    ÌÃÄƚÂÁÃËÌÉÇÈÔ ˮ &ÁÌÓÅ 

$Ǔ@J=F 1A= <A= >GD?=F<=F  =>=@D= 9MK MF< N=JKM;@=F 1A= =K K=D:KLӆ 

ÃÄ ƳÈÏÍÅƳÐÉƳ$ÅÓËÔÏÐƳ*ÏÙ-0É 
ÓÕÄÏ ÐÙÔÈÏÎʨ ÌÃÄƚÐÙ 
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"9K 0$'"-+G<MD :=>AF<=L KA;@ <AJ=CL MFL=J <=E 09KH:=JJQ .A MF< KA=@L
OA= =AF CD=AF=K 5A$A-1QE:GD 9MKӄ "A=K=K 1QE:GD :=<=ML=L <J9@LDGK=
)GFF=CLANALĺLӄ 3E =K RM :=FMLR=FӅ EǓKK=F OAJ <=F !@AH G<=J <A= )9JL=
F=@E=FӅ <A= EAL <=E (GQ .A ?=DA=>=JL OAJ< MF< <A= Ǔ:=J <=F (GQ .A 
0$'"-!@AH  =J=A;@ @9DL=Fӄ #K EMKK F9@ ?=FM? >ǓJ MFK=J 1CJAHL K=AFӅ <9EAL
=K =JC9FFL OAJ<ӄ Ґ-Ғ ;E KGDDL=F F9@ ?=FM? K=AFӄ .JG:A=J=F 1A= =K =AF>9;@
9MKӉ 
 
$ǓJ <9K 0$'" 0!ғҐҐ 1@A=D< N=JO=F<=F OAJ <=F 1.'- MKӄ "9EAL <=J )=JF=D
:=AE 1L9JL=F ?=D9<=F OAJ<Ӆ :=9J:=AL=F OAJ <A= ;GF>A?ӄLPL "9L=A AF<=E OAJ
>GD?=F<=F  =>=@D =AF?=:=Fӆ 

*=CLAGF ҏҏ ӆ *=K=F MF< 1;@J=A:=F NGF 0$'"-)9JL=F 
'F <A=K=J *=CLAGF O=J<=F 1A= D=JF=FӅ OA= E9F <9K 0$'"-+G<MD KL=M=JLӄ "9K
0$'"-+G<MD AKL =AF K=@J AFL=J=KK9FL=K MF< FǓLRDA;@=K +G<MDӄ #K OAJ< 
O=DLO=AL AF =AF=J 4A=DR9@D NGF *ƣKMF?=F =AF?=K=LRLӅ OA= Rӄ ӄ AFL=DDA?=FL=
2ǓJK;@DƣKK=JӅ +AL9J:=AL=J9MKO=AK=Ӆ 4AKAL=FC9JL=F MF< KG?9J 
&MF<=@9DK:ĺF<=Jӄ 

ÓÕÄÏ ÎÁÎÏ ƳÂÏÏÔƳÃÏÎÆÉÇƚÔØÔ 

$GD?=F<=J 'F@9DL OAJ< 9F <9K #F<= <=J "9L=A @AFRM?=>Ǔ?Lӆ 

%=KH=A;@=JL MF< :==F<=L OAJ< EAL120% Ừ -MF<120% Ừ 6ӄ 
"9F9;@ 9CLANA=J=F 1A= FG;@ 1.'ӆ 

ÄÅÖÉÃÅʍÔÒÅÅʍÐÁÒÁÍˮÓÐÉˮÏÎ 
ÄÔÏÖÅÒÌÁÙˮÓÐÉ-ÂÃÍʧʬʣʭ 

ÓÕÄÏ ÒÁÓÐÉ-ÃÏÎÆÉÇ 

;@LMF?Ӊ$ǓJ <A=K=K  =AKHA=D EǓKK=F 1A= 9DD= 1;@9DL=J <=J DAFC=F
MF< <=J J=;@L=F 1;@9DL=AF@=AL 9M>-$$KL=DD=F 

3FL=J'FL=J>9;AF? -HLAGFKҦ1.'9CLANA=J=F 1A= 1.' MF< 9FK;@DA=Ǉ=F<
EǓKK=F 1A= <=F 09KH:=JJQ .A F=M KL9JL=Fӄ 
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3E AF <=F -J<F=J >ǓJ <A= 1CJAHL= <=K 0$'" *=K=JK RM ?=D9F?=FӅ ?=:=F 1A=
>GD?=F<=F  =>=@D =AFӆ 

ÃÄ ƳÈÏÍÅƳÐÉƳ$ÅÓËÔÏÐƳ*ÏÙ-0ÉƳ-&2#ʪʧʧ-ÐÙÔÈÏÎ 

5=FF 1A= FMF <A= 0$'" )9JL= G<=J <=F !@AH :=K;@J=A:=F OGDD=FӅ 
:=FMLR=F 1A= >GD?=F<=F  =>=@Dӆ 

ÓÕÄÏ ÐÙÔÈÏÎʨ 7ÒÉÔÅƚÐÙ 

3E <A= "9L=A=F RM :=9J:=AL=F <A= 1A= 9M> <=E !@AH G<=J <=J )9JL= 
KH=A;@=JFӅ EǓKK=F 1A= <=F /M=DD;G<= :=9J:=AL=Fӆ 

3E <A= "9L=A=F <A= ?=KH=A;@=JL O=J<=F RM N=JĺF<=JFӅ EǓKK=F 1A= FMF
<A= 89@D=F AF <=J =;CA?=F )D9EE=J N=JĺF<=JFӅ 9DD=J<AF?K CƣFF=F <A=K=
89@D=F FA;@L CD=AF=J 9DK Ҏ MF< FA;@L ?JƣǇ=J 9DK Ґғғ K=AFӄ 
 
5=FF 1A= 9FK;@DA=Ǉ=F< <A= 89@D=F>GD?= 9MKD=K=F Eƣ;@L=FӅ :=FMLR=F 1A=
<=F >GD?=F<=F  =>=@Dӆ 

ÓÕÄÏ ÐÙÔÈÏÎʨ 2ÅÁÄƚÐÙ 

5=FF 1A= FMF <A= )9JL= G<=J <=F !@AH 9M> <=F *=K=J D=?=F OAJ< '@F=F <A=
9M> <=J )9JL= ?=KH=A;@=JL= 89@D=F>GD?= 9F?=R=A?Lӄ 
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ʢƞƳÕÓÒƳÂÉÎƳÅÎÖ ÐÙÔÈÏÎ 
ʢ -ǉ- ÃÏÄÉÎÇƙ ÕÔÆʭ -ǉ-  
ʢ 
ʢ    #ÏÐÙÒÉÇÈÔ ʧʣʦʩƗʧʣʦʭ -ÁÒÉÏ 'ÏÍÅÚ ˱ÍÁÒÉÏƚÇÏÍÅÚʐÔÅÕÂÉƚÃÏ˲ 
ʢ    4ÈÉÓ ÆÉÌÅ ÉÓ ÐÁÒÔ ÏÆ -&2#ʪʧʧ-0ÙÔÈÏÎ 
ʢ    -&2#ʪʧʧ-0ÙÔÈÏÎ ÉÓ Á ÓÉÍÐÌÅ 0ÙÔÈÏÎ ÉÍÐÌÅÍÅÎÔÁÔÉÏÎ ÆÏÒ 
ʢ    ÔÈÅ -&2#ʪʧʧ .&# #ÁÒÄ 2ÅÁÄÅÒ ÆÏÒ ÔÈÅ 2ÁÓÐÂÅÒÒÙ 0Éƚ 
ʢ    -&2#ʪʧʧ-0ÙÔÈÏÎ ÉÓ ÆÒÅÅ ÓÏÆÔ×ÁÒÅƙ ÙÏÕ ÃÁÎ ÒÅÄÉÓÔÒÉÂÕÔÅ ÉÔ ÁÎÄƳÏÒ ÍÏÄÉÆÙ 
ʢ    ÉÔ ÕÎÄÅÒ ÔÈÅ ÔÅÒÍÓ ÏÆ ÔÈÅ '.5 ,ÅÓÓÅÒ 'ÅÎÅÒÁÌ 0ÕÂÌÉÃ ,ÉÃÅÎÓÅ ÁÓ ÐÕÂÌÉÓÈÅÄ ÂÙ 
ʢ    ÔÈÅ &ÒÅÅ 3ÏÆÔ×ÁÒÅ &ÏÕÎÄÁÔÉÏÎƗ ÅÉÔÈÅÒ ÖÅÒÓÉÏÎ ʨ ÏÆ ÔÈÅ ,ÉÃÅÎÓÅƗ ÏÒ 
ʢ    ƽÁÔ ÙÏÕÒ ÏÐÔÉÏÎƾ ÁÎÙ ÌÁÔÅÒ ÖÅÒÓÉÏÎƚ 
ʢ    -&2#ʪʧʧ-0ÙÔÈÏÎ ÉÓ ÄÉÓÔÒÉÂÕÔÅÄ ÉÎ ÔÈÅ ÈÏÐÅ ÔÈÁÔ ÉÔ ×ÉÌÌ ÂÅ ÕÓÅÆÕÌƗ 
ʢ    ÂÕÔ 7)4(/54 !.9 7!22!.49Ƙ ×ÉÔÈÏÕÔ ÅÖÅÎ ÔÈÅ ÉÍÐÌÉÅÄ ×ÁÒÒÁÎÔÙ ÏÆ 
ʢ    -%2#(!.4!"),)49 ÏÒ &)4.%33 &/2 ! 0!24)#5,!2 0520/3%ƚ  3ÅÅ ÔÈÅ 
ʢ    '.5 ,ÅÓÓÅÒ 'ÅÎÅÒÁÌ 0ÕÂÌÉÃ ,ÉÃÅÎÓÅ ÆÏÒ ÍÏÒÅ ÄÅÔÁÉÌÓƚ 
ʢ    9ÏÕ ÓÈÏÕÌÄ ÈÁÖÅ ÒÅÃÅÉÖÅÄ Á ÃÏÐÙ ÏÆ ÔÈÅ '.5 ,ÅÓÓÅÒ 'ÅÎÅÒÁÌ 0ÕÂÌÉÃ ,ÉÃÅÎÓÅ 
ʢ    ÁÌÏÎÇ ×ÉÔÈ -&2#ʪʧʧ-0ÙÔÈÏÎƚ  )Æ ÎÏÔƗ ÓÅÅ ˱ÈÔÔÐƙƳƳ×××ƚÇÎÕƚÏÒÇƳÌÉÃÅÎÓÅÓƳ˲ƚ 
ÉÍÐÏÒÔ 20Éƚ'0)/ ÁÓ '0)/ 
ÉÍÐÏÒÔ -&2#ʪʧʧ 
ÉÍÐÏÒÔ ÓÉÇÎÁÌ 
 
ÃÏÎÔÉÎÕÅʍÒÅÁÄÉÎÇ ˮ 4ÒÕÅ 
 
ʢ #ÁÐÔÕÒÅ 3)').4 ÆÏÒ ÃÌÅÁÎÕÐ ×ÈÅÎ ÔÈÅ ÓÃÒÉÐÔ ÉÓ ÁÂÏÒÔÅÄ 
ÄÅÆ ÅÎÄʍÒÅÁÄƽÓÉÇÎÁÌƗÆÒÁÍÅƾƙ 
    ÇÌÏÂÁÌ ÃÏÎÔÉÎÕÅʍÒÅÁÄÉÎÇ 
    ÐÒÉÎÔƽʏ#ÔÒÌ˩# ÃÁÐÔÕÒÅÄƗ ÅÎÄÉÎÇ ÒÅÁÄƚʏƾ 
    ÃÏÎÔÉÎÕÅʍÒÅÁÄÉÎÇ ˮ &ÁÌÓÅ 
    '0)/ƚÃÌÅÁÎÕÐƽƾ 
 
ʢ (ÏÏË ÔÈÅ 3)').4 
ÓÉÇÎÁÌƚÓÉÇÎÁÌƽÓÉÇÎÁÌƚ3)').4Ɨ ÅÎÄʍÒÅÁÄƾ 
 
ʢ #ÒÅÁÔÅ ÁÎ ÏÂÊÅÃÔ ÏÆ ÔÈÅ ÃÌÁÓÓ -&2#ʪʧʧ 
-)&!2%2ÅÁÄÅÒ ˮ -&2#ʪʧʧƚ-&2#ʪʧʧƽƾ 
 
ʢ 7ÅÌÃÏÍÅ ÍÅÓÓÁÇÅ 
ÐÒÉÎÔƽʏ7ÅÌÃÏÍÅ ÔÏ ÔÈÅ -&2#ʪʧʧ ÄÁÔÁ ÒÅÁÄ ÅØÁÍÐÌÅʏƾ 
ÐÒÉÎÔƽʏ0ÒÅÓÓ #ÔÒÌ-# ÔÏ ÓÔÏÐƚʏƾ 
 
ʢ 4ÈÉÓ ÌÏÏÐ ËÅÅÐÓ ÃÈÅÃËÉÎÇ ÆÏÒ ÃÈÉÐÓƚ )Æ ÏÎÅ ÉÓ ÎÅÁÒ ÉÔ ×ÉÌÌ ÇÅÔ ÔÈÅ 5)$ ÁÎÄ ÁÕÔÈÅÎÔÉƜ
ÃÁÔÅ 
×ÈÉÌÅ ÃÏÎÔÉÎÕÅʍÒÅÁÄÉÎÇƙ 
     
    ʢ 3ÃÁÎ ÆÏÒ ÃÁÒÄÓ     
    ƽÓÔÁÔÕÓƗ4ÁÇ4ÙÐÅƾ ˮ -)&!2%2ÅÁÄÅÒƚ-&2#ʪʧʧʍ2ÅÑÕÅÓÔƽ-)&!2%2ÅÁÄÅÒƚ0)##ʍ2%1)$,ƾ 
 
    ʢ )Æ Á ÃÁÒÄ ÉÓ ÆÏÕÎÄ 
    ÉÆ ÓÔÁÔÕÓ ˮˮ -)&!2%2ÅÁÄÅÒƚ-)ʍ/+ƙ 
        ÐÒÉÎÔƽʏ#ÁÒÄ ÄÅÔÅÃÔÅÄʏƾ 
     
    ʢ 'ÅÔ ÔÈÅ 5)$ ÏÆ ÔÈÅ ÃÁÒÄ 
    ƽÓÔÁÔÕÓƗÕÉÄƾ ˮ -)&!2%2ÅÁÄÅÒƚ-&2#ʪʧʧʍ!ÎÔÉÃÏÌÌƽƾ 

 =AKHA=D;G<= 0$'"-0=9<ӆ 
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        ʢ 0ÒÉÎÔ 5)$ 
        ÐÒÉÎÔƽʏ#ÁÒÄ ÒÅÁÄ 5)$ƙ ˧ÓƗ˧ÓƗ˧ÓƗ˧ÓʏƚÆÏÒÍÁÔƽÕÉÄǁʣǂƗ ÕÉÄǁʦǂƗ ÕÉÄǁʧǂƗ ÕÉÄǁʨǂƾƾ 
     
        ʢ 4ÈÉÓ ÉÓ ÔÈÅ ÄÅÆÁÕÌÔ ËÅÙ ÆÏÒ ÁÕÔÈÅÎÔÉÃÁÔÉÏÎ 
        ËÅÙ ˮ ǁʣØ&&ƗʣØ&&ƗʣØ&&ƗʣØ&&ƗʣØ&&ƗʣØ&&ǂ 
         
        ʢ 3ÅÌÅÃÔ ÔÈÅ ÓÃÁÎÎÅÄ ÔÁÇ 
        -)&!2%2ÅÁÄÅÒƚ-&2#ʪʧʧʍ3ÅÌÅÃÔ4ÁÇƽÕÉÄƾ 
 
        ʢ !ÕÔÈÅÎÔÉÃÁÔÅ 
        ÓÔÁÔÕÓ ˮ -)&!2%2ÅÁÄÅÒƚ-&2#ʪʧʧʍ!ÕÔÈƽ-)&!2%2ÅÁÄÅÒƚ0)##ʍ!54(%.4ʦ!Ɨ ʭƗ ËÅÙƗ ÕÉÄƾ 
 
        ʢ #ÈÅÃË ÉÆ ÁÕÔÈÅÎÔÉÃÁÔÅÄ 
        ÉÆ ÓÔÁÔÕÓ ˮˮ -)&!2%2ÅÁÄÅÒƚ-)ʍ/+ƙ 
            -)&!2%2ÅÁÄÅÒƚ-&2#ʪʧʧʍ2ÅÁÄƽʭƾ 
            -)&!2%2ÅÁÄÅÒƚ-&2#ʪʧʧʍ3ÔÏÐ#ÒÙÐÔÏʦƽƾ 
        ÅÌÓÅƙ 
            ÐÒÉÎÔƽʏ!ÕÔÈÅÎÔÉÃÁÔÉÏÎ ÅÒÒÏÒʏƾ 

 =AKHA=D;G<= 0$'"-5JAL=ӆ 

ʢƞƳÕÓÒƳÂÉÎƳÅÎÖ ÐÙÔÈÏÎ 
ʢ -ǉ- ÃÏÄÉÎÇƙ ÕÔÆʭ -ǉ-  
ÉÍÐÏÒÔ 20Éƚ'0)/ ÁÓ '0)/ 
ÉÍÐÏÒÔ -&2#ʪʧʧ 
ÉÍÐÏÒÔ ÓÉÇÎÁÌ 
 
ÃÏÎÔÉÎÕÅʍÒÅÁÄÉÎÇ ˮ 4ÒÕÅ 
 
ʢ &ÕÎËÔÉÏÎ ÕÍ ÃÌÅÁÎÕÐ &ÕÎËÔÉÏÎÅÎ ÄÕÒÃÈÚÕÆĶÈÒÅÎ ×ÅÎÎ ÄÁÓ 3ÃÒÉÐÔ ÁÂÇÅÂÒÏÃÈÅÎ ×ÉÒÄƚ 
ÄÅÆ ÅÎÄʍÒÅÁÄƽÓÉÇÎÁÌƗÆÒÁÍÅƾƙ 
    ÇÌÏÂÁÌ ÃÏÎÔÉÎÕÅʍÒÅÁÄÉÎÇ 
    ÐÒÉÎÔ ƽʏ#ÔÒÌ˩# ÃÁÐÔÕÒÅÄƗ ÅÎÄÉÎÇ ÒÅÁÄƚʏƾ 
    ÃÏÎÔÉÎÕÅʍÒÅÁÄÉÎÇ ˮ &ÁÌÓÅ 
    '0)/ƚÃÌÅÁÎÕÐƽƾ 
 
ÓÉÇÎÁÌƚÓÉÇÎÁÌƽÓÉÇÎÁÌƚ3)').4Ɨ ÅÎÄʍÒÅÁÄƾ 
 
ʢ %ÒÓÔÅÌÌÅ ÅÉÎ /ÂÊÅËÔ ÁÕÓ ÄÅÒ +ÌÁÓÓÅ -&2#ʪʧʧ 
-)&!2%2ÅÁÄÅÒ ˮ -&2#ʪʧʧƚ-&2#ʪʧʧƽƾ 
 
ʢ $ÉÅÓÅ 3ÃÈÌÅÉÆÅ 3ÕÃÈÔ ÄÁÕÅÒÈÁÆÔ ÎÁÃÈ #ÈÉÐÓ ÏÄÅÒ +ÁÒÔÅÎƚ 7ÅÎÎ ÅÉÎÅ ÎÁÈ ÉÓÔ ÂÅÚÉÅÈÔ ÅÒ 
ÄÉÅ 5)$ ÕÎÄ ÉÄÅÎÔÉÆÉÚÉÅÒÔ ÓÉÃÈƚ 
×ÈÉÌÅ ÃÏÎÔÉÎÕÅʍÒÅÁÄÉÎÇƙ 
     
    ʢ 35ÃÈÔ +ÁÒÔÅÎ     
    ƽÓÔÁÔÕÓƗ4ÁÇ4ÙÐÅƾ ˮ -)&!2%2ÅÁÄÅÒƚ-&2#ʪʧʧʍ2ÅÑÕÅÓÔƽ-)&!2%2ÅÁÄÅÒƚ0)##ʍ2%1)$,ƾ 
 
    ʢ 7ÅÎÎ +ÁÒÔÅ ÇÅÆÕÎÄÅÎ 
    ÉÆ ÓÔÁÔÕÓ ˮˮ -)&!2%2ÅÁÄÅÒƚ-)ʍ/+ƙ 
        ÐÒÉÎÔ ƽʏ#ÁÒÄ ÄÅÔÅÃÔÅÄʏƾ 
    ʢ 5)$ ÄÅÒ +ÁÒÔÅ ÅÒÈÁÌÔÅÎ 
    ƽÓÔÁÔÕÓƗÕÉÄƾ ˮ -)&!2%2ÅÁÄÅÒƚ-&2#ʪʧʧʍ!ÎÔÉÃÏÌÌƽƾ 



ǿǿǿΦƧƻȅ-ƛǘΦƴŜǘ 

tŀǎŎŀƭǎǘǊΦ у птрлс bŜǳƪƛǊŎƘŜƴ-±ƭǳȅƴ 

 

 

    ʢ 7ÅÎÎ 5)$ ÅÒÈÁÌÔÅÎƗ ÆÏÒÔÆÁÈÒÅÎ 
    ÉÆ ÓÔÁÔÕÓ ˮˮ -)&!2%2ÅÁÄÅÒƚ-)ʍ/+ƙ 
 
        ʢ 5)$ ÉÎ +ÏÎÓÏÌÅ ÁÕÓÇÅÂÅÎ 
        ÐÒÉÎÔ ƽʏ#ÁÒÄ ÒÅÁÄ 5)$ƙ ˧ÓƗ˧ÓƗ˧ÓƗ˧Óʏ ˧ ƽÕÉÄǁʣǂƗ ÕÉÄǁʦǂƗ ÕÉÄǁʧǂƗ ÕÉÄǁʨǂƾƾ 
     
        ʢ 3ÔÁÎÄÁÒÄ 3ÃÈÌĶÓÓÅÌ ÆĶÒ !ÕÔÈÅÎÔÉÆÉÚÉÅÒÕÎÇÅÎ 
        ËÅÙ ˮ ǁʣØ&&ƗʣØ&&ƗʣØ&&ƗʣØ&&ƗʣØ&&ƗʣØ&&ǂ 
 
 
        -)&!2%2ÅÁÄÅÒƚ-&2#ʪʧʧʍ3ÅÌÅÃÔ4ÁÇƽÕÉÄƾ 
 
        ʢ !ÕÔÈÅÎÔÉÆÉÚÉÅÒÅÎ 
        ÓÔÁÔÕÓ ˮ -)&!2%2ÅÁÄÅÒƚ-&2#ʪʧʧʍ!ÕÔÈƽ-)&!2%2ÅÁÄÅÒƚ0)##ʍ!54(%.4ʦ!Ɨ ʭƗ ËÅÙƗ ÕÉÄƾ 
        ÐÒÉÎÔ ƽʏʌÎʏƾ 
 
        ʢ 0ÒĶÆÅÎ ÏÂ ÁÕÔÈÅÎÔÉÆÉÚÉÅÒÔ 
        ÉÆ ÓÔÁÔÕÓ ˮˮ -)&!2%2ÅÁÄÅÒƚ-)ʍ/+ƙ 
 
            ʢ 6ÁÒÉÁÂÌÅÎ ÄÅÒ 7ÅÒÔÅ ÄÉÅ ÁÕÆ ÄÅÒ +ÁÒÔÅ ÇÅÓÐÅÉÃÈÅÒÔ ×ÅÒÄÅÎ ÓÏÌÌÅÎƚ 
            ÄÁÔÁ ˮ ǁʮʮƗ ʦʦƗ ʪʪƗ ʫʫƗ ʩʩƗ ʦʦʦƗ ʧʧʧƗ ʧʦʣƗ ʦʧʪƗ ʦʪʨƗ ʦʨʫƗ ʦʮʮƗ ʦʩʩƗ ʦʬʬƗ ʦʫʫƗ ʦʭʭǂ 
 
            ÆÏÒ Ø ÉÎ ÒÁÎÇÅƽʣƗʦʫƾƙ 
                ÄÁÔÁƚÁÐÐÅÎÄƽʣØ&&ƾ 
 
            ÐÒÉÎÔ ƽʏ3ÅÃÔÏÒ ʭ ÌÏÏËÅÄ ÌÉËÅ ÔÈÉÓƙʏƾ 
            ʢ "ÌÏÃË ʭ ÌÅÓÅÎ 
            -)&!2%2ÅÁÄÅÒƚ-&2#ʪʧʧʍ2ÅÁÄƽʭƾ 
            ÐÒÉÎÔ ƽʏʌÎʏƾ 
 
            ÐÒÉÎÔ ƽʏ3ÅÃÔÏÒ ʭ ×ÉÌÌ ÎÏ× ÂÅ ÆÉÌÌÅÄ ×ÉÔÈ ʣØ&&ƙʏƾ 
            ʢ $ÁÔÅÉÅÎ 3ÃÈÒÅÉÂÅÎ 
            -)&!2%2ÅÁÄÅÒƚ-&2#ʪʧʧʍ7ÒÉÔÅƽʭƗ ÄÁÔÁƾ 
            ÐÒÉÎÔ ƽʏʌÎʏƾ 
 
            ÐÒÉÎÔ ƽʏ)Ô ÎÏ× ÌÏÏËÓ ÌÉËÅ ÔÈÉÓƙʏƾ 
            ʢ °ÂÅÒÐÒĶÆÅÎ ÏÂ ÂÅÓÃÈÒÉÅÂÅÎ ×ÕÒÄÅ 
            -)&!2%2ÅÁÄÅÒƚ-&2#ʪʧʧʍ2ÅÁÄƽʭƾ 
            ÐÒÉÎÔ ƽʏʌÎʏƾ 
 
            -)&!2%2ÅÁÄÅÒƚ-&2#ʪʧʧʍ3ÔÏÐ#ÒÙÐÔÏʦƽƾ 
 
            ʢ 3ÉÃÈÅÒÓÔÅÌÌÅÎ ÄÁÓƗ ÄÁÓ +ÁÒÔÅÎÌÅÓÅÎ ÅÉÎÇÅÓÔÅÌÌÔ ×ÉÒÄƚ 
            ÃÏÎÔÉÎÕÅʍÒÅÁÄÉÎÇ ˮ &ÁÌÓÅ 
        ÅÌÓÅƙ 
            ÐÒÉÎÔ ƽʏ!ÕÔÈÅÎÔÉÆÉÃÁÔÉÏÎ ÅÒÒÏÒʏƾ 
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"=J 1;@JALLEGLGJ AKL =AF MF9:@ĺF?A?=K +G<MDӅ O=D;@=K 1A= EAL <=E  G9J<
N=J:AF<=F EǓKK=Fӄ 
4=J:AF<=F 1A= <=F 1;@JALLEGLGJ =AF>9;@ 9E >GD?=F<=F FK;@DMKK <=K 
(GQ-.A  G9J<Kӆ 

*=CLAGF ҏҐ ӆ 1;@JALLEGLGJ=F N=JO=F<=F 

"=J 1;@JALLEGLGJ C9FF KA;@ Oĺ@J=F< <=J 4=JO=F<MF? =JOĺJE=Fӄ "A=K AKL
L=;@FAK;@ :=<AF?L MF< FA;@L MF?=Oƣ@FDA;@ӄ 
"=J 1;@JALLEGLGJ AKL EAL Ғ %.'--.AFK N=J:MF<=FӅ O=D;@= K;@F=DD 
@AFL=J=AF9F<=J =AF?=K;@9DL=L O=J<=Fӄ "A=K :=OAJCLӅ <9KK <=J 1;@JALLEGLGJ
NGJOĺJLK ӎK;@A=:Lӎ MF< =AF=F 1;@JALL E9;@Lӄ +AL <=J $MFCLAGFLMJF1L=HK
C9FF =AF= :=DA=:A?= FR9@D NGF 1;@JALL=F 9MK?=>Ǔ@JL O=J<=Fӄ "A= 
$MFCLAGFLMJF"=?J==KDĺKKL <=F +GLGJ ME =AF=F :=KLAEEL=F 5AFC=D 
<J=@=Fӄ 

;@LMF?Ӊ$ǓJ <A=K=K  =AKHA=D EǓKK=F 1A= ROAK;@=F <=F +G<MD=F
O=;@K=DFӄ 1L=DD=F 1A= <A= 1;@9DL=J ,MEE=J ґӅ ҒӅ ғ MF< Ҕ <=J
J=;@L=F 1;@9DL=AF@=AL 9M>-,ӄ DD= 9F<=J=F 1;@9DL=J KGDDL=F 9M>
-$$KL=@=Fӄ 
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 =AKHA=D;G<= 1;@JALLEGLGJ 

ʢƞƳÕÓÒƳÂÉÎƳÐÙÔÈÏÎ 
ʢ -ǉ- ÃÏÄÉÎÇƙ ÕÔÆ-ʭ -ǉ-  
ʢ !ÕÔÈÏÒ ƙ /ÒÉÇÉÎÁÌ ÁÕÔÈÏÒ ÌÕÄ×ÉÇÓÃÈÕÓÔÅÒ 
ʢ /ÒÉÇÉÎÁÌ !ÕÔÈÏÒ 'ÉÔÈÕÂƙ ÈÔÔÐÓƙƳƳÇÉÔÈÕÂƚÃÏÍƳÌÕÄ×ÉÇÓÃÈÕÓÔÅÒƳ2ÁÓ0É-'0)/-3ÔÅÐÍÏÔÏÒ 
 
ÉÍÐÏÒÔ ÔÉÍÅ 
ÉÍÐÏÒÔ 20Éƚ'0)/ ÁÓ '0)/ 
ÉÍÐÏÒÔ ÍÁÔÈ 
 
ÃÌÁÓÓ 3ÔÅÐÍÏÔÏÒƙ 
 
    ÄÅÆ ʍʍÉÎÉÔʍʍƽÓÅÌÆƾƙ 
        ʢ '0)/ ÍÏÄÕÓ &ÅÓÔÌÅÇÅÎ 
        '0)/ƚÓÅÔÍÏÄÅƽ'0)/ƚ"/!2$ƾ 
        ʢ $ÁÓ 3ÉÎÄ ÄÉÅ 0ÉÎÓ )ÈÒÅÓ 2ÁÓÐÅÒÒÙ0ÉÓ ÄÉÅ ÂÅÎÕÔÚÔ ×ÅÒÄÅÎƚ 
        ÓÅÌÆƚÐÉÎʍ! ˮ ʧʮ 
        ÓÅÌÆƚÐÉÎʍ" ˮ ʨʦ 
        ÓÅÌÆƚÐÉÎʍ# ˮ ʨʨ 
        ÓÅÌÆƚÐÉÎʍ$ ˮ ʨʪ 
        ÓÅÌÆƚÉÎÔÅÒÖÁÌ ˮ ʣƚʣʦʣ 
         
        ʢ 0ÉÎÓ ÁÌÓ /ÕÔÐÕÔ $ÅËÌÁÒÉÅÒÅÎ 
        '0)/ƚÓÅÔÕÐƽÓÅÌÆƚÐÉÎʍ!Ɨ'0)/ƚ/54ƾ 
        '0)/ƚÓÅÔÕÐƽÓÅÌÆƚÐÉÎʍ"Ɨ'0)/ƚ/54ƾ 
        '0)/ƚÓÅÔÕÐƽÓÅÌÆƚÐÉÎʍ#Ɨ'0)/ƚ/54ƾ 
        '0)/ƚÓÅÔÕÐƽÓÅÌÆƚÐÉÎʍ$Ɨ'0)/ƚ/54ƾ 
        '0)/ƚÏÕÔÐÕÔƽÓÅÌÆƚÐÉÎʍ!Ɨ &ÁÌÓÅƾ 
        '0)/ƚÏÕÔÐÕÔƽÓÅÌÆƚÐÉÎʍ"Ɨ &ÁÌÓÅƾ 
        '0)/ƚÏÕÔÐÕÔƽÓÅÌÆƚÐÉÎʍ#Ɨ &ÁÌÓÅƾ 
        '0)/ƚÏÕÔÐÕÔƽÓÅÌÆƚÐÉÎʍ$Ɨ &ÁÌÓÅƾ 
 
    ÄÅÆ 3ÔÅÐʦƽÓÅÌÆƾƙ 
 
        '0)/ƚÏÕÔÐÕÔƽÓÅÌÆƚÐÉÎʍ$Ɨ 4ÒÕÅƾ 
        ÔÉÍÅƚÓÌÅÅÐƽÓÅÌÆƚÉÎÔÅÒÖÁÌƾ 
        '0)/ƚÏÕÔÐÕÔƽÓÅÌÆƚÐÉÎʍ$Ɨ &ÁÌÓÅƾ 
 
    ÄÅÆ 3ÔÅÐʧƽÓÅÌÆƾƙ 
         
        '0)/ƚÏÕÔÐÕÔƽÓÅÌÆƚÐÉÎʍ$Ɨ 4ÒÕÅƾ 
        '0)/ƚÏÕÔÐÕÔƽÓÅÌÆƚÐÉÎʍ#Ɨ 4ÒÕÅƾ 
        ÔÉÍÅƚÓÌÅÅÐƽÓÅÌÆƚÉÎÔÅÒÖÁÌƾ 
        '0)/ƚÏÕÔÐÕÔƽÓÅÌÆƚÐÉÎʍ$Ɨ &ÁÌÓÅƾ 
        '0)/ƚÏÕÔÐÕÔƽÓÅÌÆƚÐÉÎʍ#Ɨ &ÁÌÓÅƾ 
 
    ÄÅÆ 3ÔÅÐʨƽÓÅÌÆƾƙ 
 
        '0)/ƚÏÕÔÐÕÔƽÓÅÌÆƚÐÉÎʍ#Ɨ 4ÒÕÅƾ 
        ÔÉÍÅƚÓÌÅÅÐƽÓÅÌÆƚÉÎÔÅÒÖÁÌƾ 
        '0)/ƚÏÕÔÐÕÔƽÓÅÌÆƚÐÉÎʍ#Ɨ &ÁÌÓÅƾ 
 
    ÄÅÆ 3ÔÅÐʩƽÓÅÌÆƾƙ 
        '0)/ƚÏÕÔÐÕÔƽÓÅÌÆƚÐÉÎʍ"Ɨ 4ÒÕÅƾ 
        '0)/ƚÏÕÔÐÕÔƽÓÅÌÆƚÐÉÎʍ#Ɨ 4ÒÕÅƾ 
        ÔÉÍÅƚÓÌÅÅÐƽÓÅÌÆƚÉÎÔÅÒÖÁÌƾ 
        '0)/ƚÏÕÔÐÕÔƽÓÅÌÆƚÐÉÎʍ"Ɨ &ÁÌÓÅƾ 
        '0)/ƚÏÕÔÐÕÔƽÓÅÌÆƚÐÉÎʍ#Ɨ &ÁÌÓÅƾ 
 
    ÄÅÆ 3ÔÅÐʪƽÓÅÌÆƾƙ 
        '0)/ƚÏÕÔÐÕÔƽÓÅÌÆƚÐÉÎʍ"Ɨ 4ÒÕÅƾ 
        ÔÉÍÅƚÓÌÅÅÐƽÓÅÌÆƚÉÎÔÅÒÖÁÌƾ 
        '0)/ƚÏÕÔÐÕÔƽÓÅÌÆƚÐÉÎʍ"Ɨ &ÁÌÓÅƾ 
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    ÄÅÆ 3ÔÅÐʫƽÓÅÌÆƾƙ 
 
        '0)/ƚÏÕÔÐÕÔƽÓÅÌÆƚÐÉÎʍ!Ɨ 4ÒÕÅƾ 
        '0)/ƚÏÕÔÐÕÔƽÓÅÌÆƚÐÉÎʍ"Ɨ 4ÒÕÅƾ 
        ÔÉÍÅƚÓÌÅÅÐƽÓÅÌÆƚÉÎÔÅÒÖÁÌƾ 
        '0)/ƚÏÕÔÐÕÔƽÓÅÌÆƚÐÉÎʍ!Ɨ &ÁÌÓÅƾ 
        '0)/ƚÏÕÔÐÕÔƽÓÅÌÆƚÐÉÎʍ"Ɨ &ÁÌÓÅƾ 
 
    ÄÅÆ 3ÔÅÐʬƽÓÅÌÆƾƙ 
 
        '0)/ƚÏÕÔÐÕÔƽÓÅÌÆƚÐÉÎʍ!Ɨ 4ÒÕÅƾ 
        ÔÉÍÅƚÓÌÅÅÐƽÓÅÌÆƚÉÎÔÅÒÖÁÌƾ 
        '0)/ƚÏÕÔÐÕÔƽÓÅÌÆƚÐÉÎʍ!Ɨ &ÁÌÓÅƾ 
 
    ÄÅÆ 3ÔÅÐʭƽÓÅÌÆƾƙ 
 
        '0)/ƚÏÕÔÐÕÔƽÓÅÌÆƚÐÉÎʍ$Ɨ 4ÒÕÅƾ 
        '0)/ƚÏÕÔÐÕÔƽÓÅÌÆƚÐÉÎʍ!Ɨ 4ÒÕÅƾ 
        ÔÉÍÅƚÓÌÅÅÐƽÓÅÌÆƚÉÎÔÅÒÖÁÌƾ 
        '0)/ƚÏÕÔÐÕÔƽÓÅÌÆƚÐÉÎʍ$Ɨ &ÁÌÓÅƾ 
        '0)/ƚÏÕÔÐÕÔƽÓÅÌÆƚÐÉÎʍ!Ɨ &ÁÌÓÅƾ 
 
    ÄÅÆ ÔÕÒÎƽÓÅÌÆƗÃÏÕÎÔƾƙ 
        ÆÏÒ É ÉÎ ÒÁÎÇÅ ƽÉÎÔƽÃÏÕÎÔƾƾƙ 
            ÓÅÌÆƚ3ÔÅÐʦƽƾ 
            ÓÅÌÆƚ3ÔÅÐʧƽƾ 
            ÓÅÌÆƚ3ÔÅÐʨƽƾ 
            ÓÅÌÆƚ3ÔÅÐʩƽƾ 
            ÓÅÌÆƚ3ÔÅÐʪƽƾ 
            ÓÅÌÆƚ3ÔÅÐʫƽƾ 
            ÓÅÌÆƚ3ÔÅÐʬƽƾ 
            ÓÅÌÆƚ3ÔÅÐʭƽƾ 
 
    ÄÅÆ ÃÌÏÓÅƽÓÅÌÆƾƙ 
        ʢ $ÉÅ '0)/ 0ÉÎÓ ÆÕÅÒ ÁÎÄÅÒÅ !ËÔÉÖÉÔÁÅÔÅÎ ÆÒÅÉÇÅÂÅÎƚ 
        '0)/ƚÃÌÅÁÎÕÐƽƾ 
 
    ÄÅÆ ÔÕÒÎ3ÔÅÐÓƽÓÅÌÆƗ ÃÏÕÎÔƾƙ 
        ʢ "Å×ÅÇÅÎ ÕÍ Î ÓÃÈÒÉÔÔÅ 
        ʢ ƽÎ ×ÉÒÄ ÖÏÎ )ÈÎÅÎ ÆÅÓÔÇÅÌÅÇÔƚƾ 
        ÆÏÒ É ÉÎ ÒÁÎÇÅ ƽÃÏÕÎÔƾƙ 
            ÓÅÌÆƚÔÕÒÎƽʦƾ 
 
    ÄÅÆ ÔÕÒÎ$ÅÇÒÅÅÓƽÓÅÌÆƗ ÃÏÕÎÔƾƙ 
        ʢ "Å×ÅÇÅÎ ÕÍ Î 'ÒÁÄ ƽ+ÌÅÉÎÅ 7ÅÒÔÅ ËÏÅÎÎÅÎ ÚÕ 5ÎÇÅÎÁÕÉÇËÅÉÔ ÆÕÅÈÒÅÎƚƾ 
        ʢ ƽ'ÒÁÄÎÕÍÍÅÒ ÄÉÅ ÇÅÄÒÅÈÔ ×ÅÒÄÅÎ ÓÏÌÌ ÁÎÇÅÂÅÎƚƾ 
        ÓÅÌÆƚÔÕÒÎƽÒÏÕÎÄƽÃÏÕÎÔǉʪʦʧƳʨʫʣƗʣƾƾ 
 
    ÄÅÆ ÔÕÒÎ$ÉÓÔÁÎÃÅƽÓÅÌÆƗ ÄÉÓÔƗ ÒÁÄƾƙ 
        ÓÅÌÆƚÔÕÒÎƽÒÏÕÎÄƽʪʦʧǉÄÉÓÔƳƽʧǉÍÁÔÈƚÐÉǉÒÁÄƾƗʣƾƾ 
 
ÄÅÆ ÍÁÉÎƽƾƙ 
 
    ÐÒÉÎÔƽʏ"Å×ÅÇÕÎÇ ÇÅÓÔÁÒÔÅÔƚʏƾ 
    ÍÏÔÏÒ ˮ 3ÔÅÐÍÏÔÏÒƽƾ 
    ÐÒÉÎÔƽʏ%ÉÎ 3ÃÈÒÉÔÔʏƾ 
    ÍÏÔÏÒƚÔÕÒÎ3ÔÅÐÓƽʦƾ 
    ÔÉÍÅƚÓÌÅÅÐƽʣƚʪƾ 
    ÐÒÉÎÔƽʏʧʣ 3ÃÈÒÉÔÔÅʏƾ 
    ÍÏÔÏÒƚÔÕÒÎ3ÔÅÐÓƽʧʣƾ 
    ÔÉÍÅƚÓÌÅÅÐƽʣƚʪƾ 
    ÐÒÉÎÔƽʏ6ÉÅÒÔÅÌ 5ÍÄÒÅÈÕÎÇʏƾ 
    ÍÏÔÏÒƚÔÕÒÎ$ÅÇÒÅÅÓƽʮʣƾ 
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    ÐÒÉÎÔƽʏ"Å×ÅÇÕÎÇ ÇÅÓÔÏÐÐÔƚʏƾ 
    ÍÏÔÏÒƚÃÌÏÓÅƽƾ 
 
ÉÆ ʍʍÎÁÍÅʍʍ ˮˮ ʏʍʍÍÁÉÎʍʍʏƙ 
    ÍÁÉÎƽƾ 

$Ǔ@J=F 1A= <A= >GD?=F<=F  =>=@D= 9MK MF< N=JKM;@=F 1A= =K K=D:KLӆ 

ÃÄ ƳÈÏÍÅƳÐÉƳ$ÅÓËÔÏÐƳ*ÏÙ-0É 
ÓÕÄÏ ÐÙÔÈÏÎʨ ÓÔÅÐÍÏÔÏÒƚÐÙ 

*=CLAGF ҏґ ӆ 1L=M=JMF? NGF 1=JNGEGLGJ=F 

+AL &AD>= <=K 1=JNGEGLGJK D9KK=F KA;@ %=JĺL= E=;@9FAK;@ KL=M=JF MF<
2=AD= :=O=?=Fӄ 1G CƣFF=F :=AKHA=DKO=AK= AFL=DDA?=FL= :>9DD=AE=JӅ =AF=
1;@9;@L=D EAL AFL=DDA?=FL=JӅ ƣɀF=F<=J Ӭ K;@DA=Ǉ=F<=J 2ǓJ MF< NA=D= 9F<=J=
AFL=J=KK9FL= .JGB=CL= =JKL=DDL O=J<=Fӄ 
"=J (GQ .A :=KALRL RO=A 1=JNG-1;@FALLKL=DD=FӅ <A= :=A<= RMJ 1L=M=JMF? NGF
1=JNGEGLGJ=F ?=FMLRL O=J<=F CƣFF=Fӄ 'F <A=K=E 2MLGJA9D N=JO=F<=F OAJ
<A= 1;@FALLKL=DD= ,MEE=J RO=AӅ <A= 9DK1=JNGҐE9JCA=JL AKLӄ 1A= CƣFF=F
F9LǓJDA;@ 9M;@ <A= 9F<=J=F 1=JNG-1;@FALLKL=DD=F N=JO=F<=FӅ <9RM 
EǓKK=F 1A= B=<G;@ <9K 1CJAHL 9M> <A= JA;@LA?=F %.'-K 9FH9KK=Fӄ 
"=J 1=JNGEGLGJ :=FƣLA?L <J=A .AFKӆ .GKALANӅ ,=?9LAN MF< <=F "9L=F-.AFӄ
"=J HGKALAN= .AF AKL <9K JGL= )9:=DӅ <=J F=?9LAN= .AF <9K K;@O9JR= )9:=D
Ӧ9M;@ +9KK= ?=F9FFLӧ MF< <9K "9L=FC9:=D AKL %=D:ӄ 
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1;@9M=F 1A= KA;@ <=F  =AKHA=D;G<= 9FӅ ME A@F :=KK=J RM N=JKL=@=Fӆ 
 
"=J 1=JNGEGLGJ :=FMLRL <=F .AF EAL <=J %.'-ӄ G9J< ,MEE=J ҐҐӄ (=<=K
+9D OAJ< <9K 1CJAHL <A= 0A;@LMF? NGE 1=JNGEGLGJ >=KLD=?=FӅ ME RM 
<J=@=Fӄ 5AJ CƣFF=F HGKALAN= %J9<R9@D=F N=JO=F<=FӅ ME DAFCK 
@=JMERM<J=@=F MF< F=?9LAN=Ӆ ME J=;@LK @=JMERM<J=@=Fӄ 4=JĺF<=JF 1A=
=AF>9;@ <A= %J9<R9@D=F MF< K;@9M=F 1A=Ӆ OA= KA;@ <A= "J=@MF? <=K +GLGJK
N=JĺF<=JLӄ 

;@LMF?Ӊ$ǓJ <A=K=K  =AKHA=D EǓKK=F 1A= ROAK;@=F <=F +G<MD=F
O=;@K=DFӄ 1L=DD=F 1A= <A= 1;@9DL=J ,MEE=J ҕ MF< Җ <=J J=;@L=F
1;@9DL=AF@=AL 9M>-,ӄ DD= 9F<=J=F 1;@9DL=J KGDDL=F 9M>-$$ 
KL=@=Fӄ 

)9:=D .AF 

 J9MF 
*AFC=J .AF NGF
1=JNGҐ 

0GL 
+ALLD=J=J .AF NGF

1=JNGҐ 

-J9F?= 
0=;@L=J .AF NGF 
1=JNGҐ 

$Ǔ@J=F 1A= <A= >GD?=F<=F  =>=@D= 9MK MF< N=JKM;@=F 1A= =K K=D:KLӆ 

ÃÄ ƳÈÏÍÅƳÐÉƳ$ÅÓËÔÏÐƳ*ÏÙ-0É 
ÓÕÄÏ ÐÙÔÈÏÎʨ ÓÅÒÖÏƚÐÙ 

ʢƞƳÕÓÒƳÂÉÎƳÐÙÔÈÏÎ 
ʢ -ǉ- ÃÏÄÉÎÇƙ ÕÔÆ-ʭ -ǉ-  
ʢ !ÕÔÈÏÒ ƙ /ÒÉÇÉÎÁÌ ÁÕÔÈÏÒ 7ÉÎÄ6ÏÉÃÅ6ÏØ 
ʢ /ÒÉÇÉÎÁÌ !ÕÔÈÏÒ 'ÉÔÈÕÂƙ ÈÔÔÐÓƙƳƳÇÉÔÈÕÂƚÃÏÍƳ7ÉÎÄ6ÏÉÃÅ6ÏØƳ2ÁÓÐÉʍ3'ʮʣ 
ÉÍÐÏÒÔ 20Éƚ'0)/ ÁÓ '0)/ 
ÉÍÐÏÒÔ ÔÉÍÅ 
ÉÍÐÏÒÔ ÓÙÓ 
 
ÃÌÁÓÓ ÓÇʮʣƙ 
 
  ÄÅÆ ʍʍÉÎÉÔʍʍƽ ÓÅÌÆƗ ÐÉÎƗ ÄÉÒÅÃÔÉÏÎ ƾƙ  
    '0)/ƚÓÅÔÍÏÄÅƽ '0)/ƚ"/!2$ ƾ 
    '0)/ƚÓÅÔÕÐƽ ÐÉÎƗ '0)/ƚ/54 ƾ 
    ÓÅÌÆƚÐÉÎ ˮ ÉÎÔƽ ÐÉÎ ƾ 
    ÓÅÌÆƚÄÉÒÅÃÔÉÏÎ ˮ ÉÎÔƽ ÄÉÒÅÃÔÉÏÎ ƾ 
    ÓÅÌÆƚÓÅÒÖÏ ˮ '0)/ƚ07-ƽ ÓÅÌÆƚÐÉÎƗ ʪʣ ƾ 
    ÓÅÌÆƚÓÅÒÖÏƚÓÔÁÒÔƽʣƚʣƾ 
 
  ÄÅÆ ÃÌÅÁÎÕÐƽ ÓÅÌÆ ƾƙ ʢ&ÕÎËÔÉÏÎ ÚÕÍ 3ÔÏÐÐÅÎ ÕÎÄ '0)/ 0ÉÎÓ &ÒÅÉÇÅÂÅÎ 
    ÓÅÌÆƚÓÅÒÖÏƚ#ÈÁÎÇÅ$ÕÔÙ#ÙÃÌÅƽÓÅÌÆƚʍÈÅÎËÁÎƽʣƾƾ 
    ÔÉÍÅƚÓÌÅÅÐƽʣƚʨƾ 
    ÓÅÌÆƚÓÅÒÖÏƚÓÔÏÐƽƾ 
    '0)/ƚÃÌÅÁÎÕÐƽƾ 

 =AKHA=D;G<= 1=JNGEGLGJӆ 
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*=CLAGF ҏҒ ӆ 1L=MJ=JF <=J Җ P Җ *#"-+9LJAP 
"A= *#"-+9LJAP KHA=DL AF NA=D=F :DAFC=F<=F *#"-.JGB=CL=F =AF= OA;@LA?=
0GDD=ӄ 1=D:KL O=FF 1A= =K 9M> <=F =JKL=F  DA;C FA;@L K=@=FӅ C9FF <A= 
*#"-+9LJAP NA=D E=@J 9DK FMJ JGL :DAFC=Fӄ 1A= C9FF N=JO=F<=L O=J<=FӅ ME
CD=AF= 1QE:GD= 9FRMR=A?=F MF< KG?9J ME =AF 1HA=D OA= 1F9C= RM KHA=D=Fӄ 
"9K *#"-+9LJAPEG<MD AKL =AF ?JGǇ=K IM9<J9LAK;@=K +G<MDӅ <9K KA;@ 9M>
<=J DAFC=F 1=AL= <=J 1=?E=FL-*#" MF< <AJ=CL MFL=J <=E *!" :=>AF<=Lӄ #K
C9FF D=A;@L <MJ;@ <A= CD=AF=F O=AǇ=F .MFCL=Ӆ O=D;@= <A= *#"K KAF<Ӆ 
=JC9FFL O=J<=Fӄ 
'F <A=K=E  =AKHA=D OAJ< =AF CMJR=J 2=PL 9M> <=J *#"-+9LJAP 9F?=R=A?Lӄ 
'E 1CJAHL OAJ< =AF= 8=A;@=F>GD?= EAL =AF=J ,9;@JA;@L =JKL=DDL MF< EAL <=J
$MFCLAGFK@GOӣE=KK9?=ӦӧӅ 9M> <=E +9LJAP-"AKHD9Q 9F?=R=A?Lӄ 
1A= CƣFF=F #A?=FK;@9Ƀ=FӅ OA= Rӄ ӄ 4=JRƣ?=JMF?=F KL=M=JFӅ <A= <=F 
,9;@JA;@L=F>DMKK =LO9K N=JD9F?K9ELӄ "A= *#"-+9LJAP N=JO=F<=L AE 
%=?=FK9LR RM 9F<=J=F +G<MD=F =AF= 1.'-1;@FALLKL=DD= NGF <=J <A= +9LJAP
9MK ?=KL=M=JL O=J<=F C9FFӄ .JG:A=J=F 1A= <9K  =AKHA=D 9MK MF< ĺF<=JF
1A= <=F !G<=Ӆ ME RM K=@=FӅ O9K H9KKA=JLӄ 

  ÄÅÆ ÃÕÒÒÅÎÔÄÉÒÅÃÔÉÏÎƽ ÓÅÌÆ ƾƙ ʢ&ÕÎËÔÉÏÎ ÄÉÅ ÄÉÅ -ÏÍÅÎÔÁÎÅ 0ÏÓÉÔÉÏÎ ÆÅÓÔÓÔÅÌÌÔƚ 
    ÒÅÔÕÒÎ ÓÅÌÆƚÄÉÒÅÃÔÉÏÎ 
 
  ÄÅÆ ʍÈÅÎËÁÎƽ ÓÅÌÆƗ ÖÁÌÕÅ ƾƙ 
    ÒÅÔÕÒÎ ʣƚʣʪ ǉ ÖÁÌÕÅ ˩ ʬƚʣ 
 
  ÄÅÆ ÓÅÔÄÉÒÅÃÔÉÏÎƽ ÓÅÌÆƗ ÄÉÒÅÃÔÉÏÎƗ ÓÐÅÅÄ ƾƙ ʢ&ÕÎËÔÉÏÎ ÕÍ ÄÉÅ 2ÉÃÈÔÕÎÇ ÁÎÚÕÇÅÂÅÎ 
    ÆÏÒ Ä ÉÎ ÒÁÎÇÅƽ ÓÅÌÆƚÄÉÒÅÃÔÉÏÎƗ ÄÉÒÅÃÔÉÏÎƗ ÉÎÔƽÓÐÅÅÄƾ ƾƙ 
      ÓÅÌÆƚÓÅÒÖÏƚ#ÈÁÎÇÅ$ÕÔÙ#ÙÃÌÅƽ ÓÅÌÆƚʍÈÅÎËÁÎƽ Ä ƾ ƾ 
      ÓÅÌÆƚÄÉÒÅÃÔÉÏÎ ˮ Ä 
      ÔÉÍÅƚÓÌÅÅÐƽʣƚʦƾ 
    ÓÅÌÆƚÓÅÒÖÏƚ#ÈÁÎÇÅ$ÕÔÙ#ÙÃÌÅƽ ÓÅÌÆƚʍÈÅÎËÁÎƽ ÄÉÒÅÃÔÉÏÎ ƾ ƾ 
    ÓÅÌÆƚÄÉÒÅÃÔÉÏÎ ˮ ÄÉÒÅÃÔÉÏÎ 
 
ÄÅÆ ÍÁÉÎƽƾƙ 
    ÓÅÒÖÏʍÐÉÎ ˮ ʧʧ 
    Ó ˮ ÓÇʮʣƽÓÅÒÖÏʍÐÉÎƗʣƾ ʢ$ÅËÌÁÒÁÔÉÏÎ ÖÏÎ 0ÉÎ ÕÎÄ -ÏÔÏÒ 
    ÔÒÙƙ 
        ×ÈÉÌÅ 4ÒÕÅƙ 
            ÐÒÉÎÔ ƽʏ4ÕÒÎ ÌÅÆÔ ƚƚƚʏƾ 
            ÓƚÓÅÔÄÉÒÅÃÔÉÏÎƽ ʦʣʣƗ ʦʣ ƾ   ʢ,ÉÎËÓ (ÅÒÕÍ ÄÒÅÈÅÎ 
            ÔÉÍÅƚÓÌÅÅÐƽʣƚʪƾ             ʢʣƗʪ 3ÅËÕÎÄÅÎ ×ÁÒÔÅÎ 
            ÐÒÉÎÔ ƽʏ4ÕÒÎ ÒÉÇÈÔ ƚƚƚʏƾ 
            ÓƚÓÅÔÄÉÒÅÃÔÉÏÎƽ -ʦʣʣƗ -ʦʣ ƾ ʢ2ÅÃÈÔÓ (ÅÒÕÍ ÄÒÅÈÅÎ 
            ÔÉÍÅƚÓÌÅÅÐƽʣƚʪƾ             ʢʣƗʪ 3ÅËÕÎÄÅÎ ×ÁÒÔÅÎ 
    ÅØÃÅÐÔ +ÅÙÂÏÁÒÄ)ÎÔÅÒÒÕÐÔƙ 
        ÓƚÃÌÅÁÎÕÐƽƾ 
 
ÉÆ ʍʍÎÁÍÅʍʍ ˮˮ ʏʍʍÍÁÉÎʍʍʏƙ 
    ÍÁÉÎƽƾ 

;@LMF?Ӊ$ǓJ <A=K=K  =AKHA=D EǓKK=F 1A= 9DD= 1;@9DL=J <=J DAFC=F
MF< <=J J=;@L=F 1;@9DL=AF@=AL 9M>-$$KL=DD=F 

 =AKHA=D;G<= >GJL?=>Ǔ@JLӆ 
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ʢƞƳÕÓÒƳÂÉÎƳÅÎÖ ÐÙÔÈÏÎ 
ʢ -ǉ- ÃÏÄÉÎÇƙ ÕÔÆ-ʭ -ǉ-  
ʢ #ÏÐÙÒÉÇÈÔ ƽÃƾ ʧʣʦʬ-ʦʭ 2ÉÃÈÁÒÄ (ÕÌÌ ÁÎÄ ÃÏÎÔÒÉÂÕÔÏÒÓ 
ʢ ,ÉÃÅÎÓÅƙ ÈÔÔÐÓƙƳƳÇÉÔÈÕÂƚÃÏÍƳÒÍ-ÈÕÌÌƳÌÕÍÁƚÌÅÄʍÍÁÔÒÉØƳÂÌÏÂƳÍÁÓÔÅÒƳ,)#%.3%ƚÒÓÔ 
ʢ 'ÉÔÈÕÂ ÌÉÎËƙ ÈÔÔÐÓƙƳƳÇÉÔÈÕÂƚÃÏÍƳÒÍ-ÈÕÌÌƳÌÕÍÁƚÌÅÄʍÍÁÔÒÉØƳ 
 
ʢ !ÌÌÅ ÂÅÎĝÔÉÇÔÅÎ -ÏÄÕÌÅ ÉÍÐÏÒÔÉÅÒÅÎ  
ÉÍÐÏÒÔ ÒÅ 
ÉÍÐÏÒÔ ÔÉÍÅ 
ÆÒÏÍ ÌÕÍÁƚÌÅÄʍÍÁÔÒÉØƚÄÅÖÉÃÅ ÉÍÐÏÒÔ ÍÁØʬʧʦʮ 
ÆÒÏÍ ÌÕÍÁƚÃÏÒÅƚÉÎÔÅÒÆÁÃÅƚÓÅÒÉÁÌ ÉÍÐÏÒÔ ÓÐÉƗ ÎÏÏÐ 
ÆÒÏÍ ÌÕÍÁƚÃÏÒÅƚÒÅÎÄÅÒ ÉÍÐÏÒÔ ÃÁÎÖÁÓ 
ÆÒÏÍ ÌÕÍÁƚÃÏÒÅƚÖÉÒÔÕÁÌ ÉÍÐÏÒÔ ÖÉÅ×ÐÏÒÔ 
ÆÒÏÍ ÌÕÍÁƚÃÏÒÅƚÌÅÇÁÃÙ ÉÍÐÏÒÔ ÔÅØÔƗ ÓÈÏ×ʍÍÅÓÓÁÇÅ 
ÆÒÏÍ ÌÕÍÁƚÃÏÒÅƚÌÅÇÁÃÙƚÆÏÎÔ ÉÍÐÏÒÔ ÐÒÏÐÏÒÔÉÏÎÁÌƗ #0ʩʨʬʍ&/.4Ɨ 4).9ʍ&/.4Ɨ 3).#,!)2ʍ&/.4Ɨ ,#$ʍ&/.4 
 
 
ÄÅÆ ÍÁÉÎƽÃÁÓÃÁÄÅÄƗ ÂÌÏÃËʍÏÒÉÅÎÔÁÔÉÏÎƗ ÒÏÔÁÔÅƾƙ 
     
    ʢ -ÁÔÒÉØ 'ÅÒßÔ ÆÅÓÔÌÅÇÅÎ ÕÎÄ ÅÒÓÔÅÌÌÅÎƚ 
    ÓÅÒÉÁÌ ˮ ÓÐÉƽÐÏÒÔˮʣƗ ÄÅÖÉÃÅˮʦƗ ÇÐÉÏˮÎÏÏÐƽƾƾ 
    ÄÅÖÉÃÅ ˮ ÍÁØʬʧʦʮƽÓÅÒÉÁÌƗ ÃÁÓÃÁÄÅÄˮÃÁÓÃÁÄÅÄ ÏÒ ʦƗ ÂÌÏÃËʍÏÒÉÅÎÔÁÔÉÏÎˮÂÌÏÃËʍÏÒÉÅÎÔÁÔÉÏÎƗ 
    ÒÏÔÁÔÅˮÒÏÔÁÔÅ ÏÒ ʣƾ 
    ʢ -ÁÔÒÉØ )ÎÉÔÉÁÌÉÓÉÅÒÕÎÇ ÉÎ ÄÅÒ +ÏÎÓÏÌÅ ÁÎÚÅÉÇÅÎ 
    ÐÒÉÎÔƽʏǁ-ǂ -ÁÔÒÉØ ÉÎÉÔÉÁÌÉÚÅÄʏƾ 
 
    ʢ (ÁÌÌÏ 7ÅÌÔ ÉÎ ÄÅÒ -ÁÔÒÉØ ÁÎÚÅÉÇÅÎ 
    ÍÓÇ ˮ ʏ(ÁÌÌÏ 7ÅÌÔʏ 
    ʢ !ÕÓÇÅÇÅÂÅÎÅÎ 4ÅØÔ ÉÎ ÄÅÒ +ÏÎÓÏÌÅ !ÎÚÅÉÇÅÎ 
    ÐÒÉÎÔƽʏǁ-ǂ 0ÒÉÎÔÉÎÇƙ ˧Óʏ ˧ ÍÓÇƾ 
    ÓÈÏ×ʍÍÅÓÓÁÇÅƽÄÅÖÉÃÅƗ ÍÓÇƗ ÆÉÌÌˮʏ×ÈÉÔÅʏƗ ÆÏÎÔˮÐÒÏÐÏÒÔÉÏÎÁÌƽ#0ʩʨʬʍ&/.4ƾƗ ÓÃÒÏÌÌʍÄÅÌÁÙˮʣƚʦƾ 
 
 
ÉÆ ʍʍÎÁÍÅʍʍ ˮˮ ʏʍʍÍÁÉÎʍʍʏƙ 
     
    ʢ ÃÁÓÃÁÄÅÄ ˮ !ÎÚÁÈÌ ÖÏÎ -!8ʬʧʦʮ ,%$ -ÁÔÒÉØÅÎƗ ÓÔÁÎÄÁÒÄˮʦ 
    ʢ ÂÌÏÃËʍÏÒÉÅÎÔÁÔÉÏÎ ˮ ÃÈÏÉÃÅÓ ʣƗ ʮʣƗ -ʮʣƗ ÓÔÁÎÄÁÒÄˮʣ 
    ʢ ÒÏÔÁÔÅ ˮ ÃÈÏÉÃÅÓ ʣƗ ʦƗ ʧƗ ʨƗ 2ÏÔÁÔÅ ÄÉÓÐÌÁÙ ʣˮʣ˶Ɨ ʦˮʮʣ˶Ɨ ʧˮʦʭʣ˶Ɨ ʨˮʧʬʣ˶Ɨ ÓÔÁÎÄÁÒÄˮʣ 
    
    ÔÒÙƙ 
        ÍÁÉÎƽÃÁÓÃÁÄÅÄˮʦƗ ÂÌÏÃËʍÏÒÉÅÎÔÁÔÉÏÎˮʮʣƗ ÒÏÔÁÔÅˮʣƾ 
    ÅØÃÅÐÔ +ÅÙÂÏÁÒÄ)ÎÔÅÒÒÕÐÔƙ 
        ÐÁÓÓ 

$Ǔ@J=F 1A= <A= >GD?=F<=F  =>=@D= 9MK MF< N=JKM;@=F 1A= =K K=D:KLӆ 

ÃÄ ƳÈÏÍÅƳÐÉƳ$ÅÓËÔÏÐƳ*ÏÙ-0É 
ÓÕÄÏ ÐÙÔÈÏÎʨ ÍÁÔÒÉØʍÄÅÍÏƚÐÙ 

 =AKHA=D;G<= *#"-+9LJAP 
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*=CLAGF ҏғ ӆ 1L=M=JF <=K ҕ-1=?E=FL-"AKHD9QK 

"A= 1=?E=FL- FR=A?= AKL =AF K=@J FǓLRDA;@=K "AKHD9QӅ O=FF =K ME 89@D=F
?=@Lӄ #K C9FF MFK <A= 8=AL R=A?=F G<=J Rĺ@D=FӅ OA= GɃ OAJ :=KLAEEL= "AFә
?= ?=L9F @9:=Fӄ '@J=J $9FL9KA= KAF< C=AF= %J=FR=F ?=K=LRLӄ "A= 
1=?E=FL- FR=A?= OAJ< 9MǇ=J<=E AF NA=D=F AF<MKLJA=DD=F *ƣKMF?=FӅ OA=
Rӄ ӄ AF M>RǓ?=F N=JO=F<=Lӄ 
 
"A= 1=?E=FL- FR=A?= :=>AF<=L KA;@ <AJ=CL Ǔ:=J <=E 4A:J9LAGFKK=FKGJ MF<
F=:=F <=J *#"-+9LJAPӄ 5=FF KA= 9MK?=K;@9DL=L AKLӅ KAF< Ғ ;@L=F RM 
=JC=FF=Fӄ 1G:9D< 1A= <9K 1=?E=FL-"AKHD9Q-+G<MD N=JO=F<=FӅ OAJ< <A=
<MFCD= $9J:= RM ?DĺFR=F<=EӅ @=DD=E 0GLӄ 
 
 
'F MFK=J=E  =AKHA=D <=EGFKLJA=J=F OAJ =AF= 3@Jӄ 5AJ O=J<=F <A= 
3@JR=AL-MF< "9LMEKEG<MD= N=JO=F<=FӅ ME <A= 1QKL=ER=AL <=K 
09KH:=JJQ .A RM =J@9DL=FӅ O=D;@= OAJ EAL <=E  =>=@D 
K=?E=FLӄOJAL=ӣ<AKHD9QӦӧ9M> <=J FR=A?= 9MK?=:=Fӄ "=J  =>=@DK=Lӣ<A?AL
ӦӧAF )GE:AF9LAGF EAL <=F ,MEE=JF ҎӅ ҏӅ Ґ MF< ґ D=?L <A= .GKALAGF 9M>
<=E "AKHD9Q >=KLӅ 9F <=J <A= ,MEE=J 9F?=R=A?L O=J<=F KGDDӄ 
 
"9 AF <A=K=E  =AKHA=D <A= 9CLM=DD= 1QKL=ER=AL 9:?=JM>=F OAJ<Ӆ AKL =K 
FGLO=F<A? <=F 09KH:=JJQ .A RM=JKL 9M> <A= JA;@LA?= 8=ALRGF= RM 
CGF>A?MJA=J=Fӄ ÞɀF=F 1A= <9RM =AF 2=JEAF9D>=FKL=J MF< ?=:=F 1A= <=F
>GD?=F<=F  =>=@D =AFӆ 

ÓÕÄÏ ÄÐËÇ-ÒÅÃÏÎÆÉÇÕÒÅ ÔÚÄÁÔÁ 

#K ƣɀF=L KA;@ =AF $=FKL=J AF <=E 1A= '@J= 9CLM=DD= 8=ALRGF= 9MKOĺ@D=F
CƣFF=Fӄ ,9;@<=E 1A= <A= JA;@LA?= 8=ALRGF= 9MK?=Oĺ@DL @9:=FӅ :=KLĺLA?=F
1A= EAL-)MF< <JǓ;C=F 1A= FG;@ =AFE9D#FL=JRMJ  =KLĺLA?MF?ӄ 

$Ǔ@J=F 1A= <A= >GD?=F<=F  =>=@D= 9MK MF< N=JKM;@=F 1A= =K K=D:KLӆ 

ÃÄ ƳÈÏÍÅƳÐÉƳ$ÅÓËÔÏÐƳ*ÏÙ-0É 
ÓÕÄÏ ÐÙÔÈÏÎʨ ÓÅÇÍÅÎÔƚÐÙ 

;@LMF?Ӊ$ǓJ <A=K=K  =AKHA=D EǓKK=F 1A= 9DD= 1;@9DL=J <=J DAFC=F
MF< <=J J=;@L=F 1;@9DL=AF@=AL 9M>-$$KL=DD=F 
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ʢƞƳÕÓÒƳÂÉÎƳÐÙÔÈÏÎ 
ʢ -ǉ- ÃÏÄÉÎÇƙ ÕÔÆ-ʭ -ǉ-  
 
ÉÍÐÏÒÔ ÔÉÍÅ 
ÉÍÐÏÒÔ ÄÁÔÅÔÉÍÅ 
ÉÍÐÏÒÔ ÂÏÁÒÄ 
 
ÆÒÏÍ ÁÄÁÆÒÕÉÔʍÈÔʦʫËʨʨƚÓÅÇÍÅÎÔÓ ÉÍÐÏÒÔ 3ÅÇʬØʩ 
 
ÉʧÃ ˮ ÂÏÁÒÄƚ)ʧ#ƽƾ 
ÓÅÇÍÅÎÔ ˮ 3ÅÇʬØʩƽÉʧÃƗ ÁÄÄÒÅÓÓˮʣØʬʣƾ  
ʢÓÅÇÍÅÎÔ ÄÅÒ )ʧ# !ÄÒÅÓÓÅ ʣØʬʣ ÕÎÄ ÄÉÅ $ÉÓÐÌÁÙÄÅÆÉÎÉÔÉÏÎ ÚÕ×ÅÉÓÅÎ 
 
ÓÅÇÍÅÎÔƚÆÉÌÌƽʣƾ  
ʢ )ÎÉÔÉÁÌÉÓÉÅÒÕÎÇ ÄÅÓ $ÉÓÐÌÁÙÓƚ  
ʢ -ÕÓÓ ÅÉÎÍÁÌ ÁÕÓÇÅÆ>ˤÈÒÔ ×ÅÒÄÅÎ ÂÅÖÏÒ ÄÁÓ $ÉÓÐÌÁÙ ÂÅÎÕÔÚÔ ×ÉÒÄƚ 
 
ÐÒÉÎÔ ƽʏ342'˩# $ÒÕÅÃËÅÎ ÚÕÍ ÂÅÅÎÄÅÎƚʏƾ  
ʢÐÒÉÎÔ "ÅÆÅÈÌ ÆĶÒ !ÕÓÇÁÂÅ ÚÕÍ ÂÅÅÎÄÅÎ ÄÅÓ 3ÃÒÉÐÔÅÓ 
 
ʢ3ÃÈÌÅÉÆÅ ×ÅÌÃÈÅ ÄÁÕÅÒÈÁÆÔ ÄÉÅ :ÅÉÔ ÕÐÄÁÔÅÄ ÕÎÄ ÓÉÅ ÁÕÆ ÄÅÍ $ÉÓÐÌÁÙ ÁÎÚÅÉÇÔƚ 
ÔÒÙƙ 
  ×ÈÉÌÅƽ4ÒÕÅƾƙ 
    ÎÏ× ˮ ÄÁÔÅÔÉÍÅƚÄÁÔÅÔÉÍÅƚÎÏ×ƽƾ 
    ÈÏÕÒ ˮ ÎÏ×ƚÈÏÕÒ 
    ÍÉÎÕÔÅ ˮ ÎÏ×ƚÍÉÎÕÔÅ 
    ÓÅÃÏÎÄ ˮ ÎÏ×ƚÓÅÃÏÎÄ 
 
    ÓÅÇÍÅÎÔƚÆÉÌÌƽʣƾ 
 
    ʢ !ÎÚÅÉÇÅ ÆĶÒ ÄÉÅ 3ÔÕÎÄÅÎƚ 
    ÓÅÇÍÅÎÔǁʣǂ ˮ  ÓÔÒƽÉÎÔƽÈÏÕÒ Ƴ ʦʣƾƾ     ʢ :ÅÈÎÅÒÚÁÈÌÅÎ 
    ÓÅÇÍÅÎÔǁʦǂ ˮ   ÓÔÒƽÈÏÕÒ ˧ ʦʣƾ         ʢ %ÉÎÅÒÚÁÈÌÅÎ 
    ʢ !ÎÚÅÉÇÅ ÆĶÒ ÄÉÅ -ÉÎÕÔÅÎƚ 
    ÓÅÇÍÅÎÔǁʧǂ ˮ   ÓÔÒƽÉÎÔƽÍÉÎÕÔÅ Ƴ ʦʣƾƾ   ʢ :ÅÈÎÅÒÚÁÈÌÅÎ 
    ÓÅÇÍÅÎÔǁʨǂ ˮ   ÓÔÒƽÍÉÎÕÔÅ ˧ ʦʣƾ        ʢ %ÉÎÅÒÚÁÈÌÅÎ     
 
    ÉÆ ÓÅÃÏÎÄ ˧ ʧ  ˮˮ ʣƙ 
        ÓÅÇÍÅÎÔƚÃÏÌÏÎ ˮ 4ÒÕÅ 
    ÅÌÓÅƙ 
        ÓÅÇÍÅÎÔƚÃÏÌÏÎ ˮ &ÁÌÓÅ              
 
    ÓÅÇÍÅÎÔƚÓÈÏ×ƽƾ ʢ 7ÉÒÄ ÂÅÎĝÔÉÇÔ ÕÍ ÄÉÅ $ÉÓÐÌÁÙ ,%$Ó ÚÕ ÕÐÄÁÔÅÎƚ 
 
    ÔÉÍÅƚÓÌÅÅÐƽʦƾ ʢ 7ÁÒÔÅ ÅÉÎÅ 3ÅËÕÎÄÅ 
ÅØÃÅÐÔ +ÅÙÂÏÁÒÄ)ÎÔÅÒÒÕÐÔƙ 
    ÓÅÇÍÅÎÔƚÆÉÌÌƽʣƾ 

 =AKHA=D;G<= 1=?E=FL- FR=A?=ӆ 
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*=CLAGF ҏҔ ӆ  =JǓ@JMF?=F =JC=FF=F 

"=J 2GM;@-1=FKGJ AKL K=@J FǓLRDA;@Ӆ O=FF =K ME 29KL=F>MFCLAGF=F ?=@Lӄ
4A=D= .JG<MCL= 9M> <=E +9JCL N=JO=F<=F 2GM;@ 9FKL=DD= =AF=K 
)FGH><JM;CKӅ RME  =AKHA=D 1E9JLH@GF=K MF< 29:D=LKӄ "=J 
 =JǓ@JMF?KK=FKGJ :=>AF<=L KA;@ <AJ=CL MFL=J <=E "&2ҏҏ-1=FKGJ MF<
J=;@LK F=:=F <=E 0=D9AKӄ "A= D=A;@L RM?ĺF?DA;@= .GKALAGFA=JMF? 9M> <=E
(GQ .A =JEƣ?DA;@L =AF= =AF>9;@=  =<A=FMF?ӄ 
 
"=J  =JǓ@JMF?KK=FKGJ >MFCLAGFA=JL OA= B=<=K 9F<=J= 29KL=FEG<MDӄ "=J
=AFRA?= 3FL=JK;@A=< :=KL=@L <9JAFӅ <9KK =J FMJ :=JǓ@JL O=J<=F EMKK 9Fә
KL9LL ?=<JǓ;CL RM O=J<=Fӄ "MJ;@  =JǓ@J=F <=K  =JǓ@JMF?KK=FKGJK
K;@DA=ǇL <9K +G<MD =AF= 1;@9DLMF?Ӆ <9 <=J !GEHML=J =JC=FFLӅ <9KK <=J
1=FKGJ :=JǓ@JL OMJ<=ӄ "=J  =JǓ@JMF?KK=FKGJ :=FMLRL %.'-  G9J< .AF ҏҏӄ 
 
 
 =AKHA=D;G<= 2GM;@K=FKGJӆ 

;@LMF?Ӊ$ǓJ <A=K=K  =AKHA=D EǓKK=F 1A= 9DD= 1;@9DL=J <=J DAFC=F
MF< <=J J=;@L=F 1;@9DL=AF@=AL 9M>-$$KL=DD=F 

ʢƞƳÕÓÒƳÂÉÎƳÅÎÖ ÐÙÔÈÏÎ 
ʢ -ǉ- ÃÏÄÉÎÇƙ ÕÔÆ-ʭ -ǉ-  
 
ÆÒÏÍ 20É ÉÍÐÏÒÔ '0)/ ʢ "ÉÂÌÉÏÔÈÅËÅÎ ÅÉÎÆĶÇÅÎ 
ÉÍÐÏÒÔ ÓÉÇÎÁÌ    
 
4/5#( ˮ ʦʦ    ʢ 4/5#( ÐÉÎ ʦʦ ÚÕ×ÅÉÓÅÎ ƽ6ÁÒÉÁÂÌÅÎÄÅËÌÁÒÁÔÉÏÎƾƚ 
 
ÄÅÆ ÓÅÔÕÐʍÇÐÉÏƽƾƙ  ʢ &ÕÎËÔÉÏÎ ÓÅÔÕÐʍÇÐÉÏ ÅÒÓÔÅÌÌÅÎ 
    '0)/ƚÓÅÔÍÏÄÅƽ'0)/ƚ"/!2$ƾ ʢ "ÅÎÕÔÚÅ '0)/ 0ÉÎÓ ÎÁÃÈ '0)/ "ÏÁÒÄ 3ÃÈÅÍÁƚ 
    '0)/ƚÓÅÔÕÐƽ4/5#(Ɨ '0)/ƚ).Ɨ ÐÕÌÌʍÕÐʍÄÏ×Îˮ'0)/ƚ05$ʍ50ƾ 
 
ÄÅÆ ÄÏʍÓÍÔƽÃÈÁÎÎÅÌƾƙ 
    ÐÒÉÎÔƽʏ4ÏÕÃÈ ×ÕÒÄÅ ÅÒËÁÎÎÔʏƾ 
 
ÄÅÆ ÍÁÉÎƽƾƙ 
    ÓÅÔÕÐʍÇÐÉÏƽƾ 
    ÔÒÙƙ 
        '0)/ƚÁÄÄʍÅÖÅÎÔʍÄÅÔÅÃÔƽ4/5#(Ɨ '0)/ƚ&!,,).'Ɨ ÃÁÌÌÂÁÃËˮÄÏʍÓÍÔƗ ÂÏÕÎÃÅÔÉÍÅˮʧʣʣƾ 
        ÓÉÇÎÁÌƚÐÁÕÓÅƽƾ 
    ÅØÃÅÐÔ +ÅÙÂÏÁÒÄ)ÎÔÅÒÒÕÐÔƙ 
        ÐÁÓÓ 
    ÆÉÎÁÌÌÙƙ 
        '0)/ƚÃÌÅÁÎÕÐƽƾ 
 
ÉÆ ʍʍÎÁÍÅʍʍ ˮˮ ʎʍʍÍÁÉÎʍʍʎƙ 
    ÍÁÉÎƽƾ 
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;@LMF?Ӊ$ǓJ <A=K=K  =AKHA=D EǓKK=F 1A= ROAK;@=F <=F +G<MD=F
O=;@K=DFӄ 1L=DD=F 1A= <=F 1;@9DL=J ,MEE=J Ґ <=J J=;@L=F
1;@9DL=AF@=AL 9M>-,ӄ DD= 9F<=J=F 1;@9DL=J KGDDL=F 9M>-$$ 
KL=@=Fӄ 

$Ǔ@J=F 1A= <A= >GD?=F<=F  =>=@D= 9MK MF< N=JKM;@=F 1A= =K K=D:KLӆ 

ÃÄ ƳÈÏÍÅƳÐÉƳ$ÅÓËÔÏÐƳ*ÏÙ-0É 
ÓÕÄÏ ÐÙÔÈÏÎʨ ÔÏÕÃÈƚÐÙ 

*=CLAGF ҏҕ ӆ ,=A?MF?=F EAL <=E ,=A?MF?KK=FKGJ =JC=FF=F 

"=J ,=A?MF?KK=FKGJ =JEƣ?DA;@L =K =AF= ,=A?MF? F9;@ J=;@LK G<=J DAFCK RM
=JC=FF=Fӄ #J OAJ< AF <=J 0G:GLAC MF< 9F<=J=F 'F<MKLJA=F N=JO=F<=L ME
KA;@=JRMKL=DD=FӅ <9KK "AF?= ?=J9<= ?=@9DL=F O=J<=Fӄ #J AKL =AF CD=AF=JӅ
DĺF?DA;@=JӅ K;@O9JR=J 1=FKGJӅ <=J ROAK;@=F <=E "&2ҏҏ MF< <=E 
3DLJ9K;@9DDK=FKGJ DA=?Lӄ +9F C9FF A@F D=A;@L 9F <=E )D9F? =JC=FF=FӅ <=F
=J E9;@LӅ O=FF 1A= <9K  G9J< RMJ 1=AL= F=A?=Fӄ 
5=FF <=J ,=A?MF?KK=FKGJ F9;@ DAFCK ?=F=A?L AKLӅ OAJ< <A= 1;@9DLMF? 
9CLANA=JL MF< =AF%.'- &'%&-1A?F9D OAJ< ?=K=F<=Lӄ  =A =AF=J ,=A?MF?
F9;@ J=;@LK OAJ< <A= 1;@9DLMF? <=9CLANA=JL MF< =AF%.'- *-5-1A?F9D 
?=K=F<=Lӄ 

 =AKHA=D;G<= ,=A?MF?KK=FKGJӆ 

ʢƞƳÕÓÒƳÂÉÎƳÐÙÔÈÏÎ 
 
ÉÍÐÏÒÔ ÔÉÍÅ 
ÉÍÐÏÒÔ 20Éƚ'0)/ ÁÓ '0)/ 
 
ʢÔÉÌÔʍÐÉÎ ×ÉÒÄ ÄÅÆÉÎÉÅÒÔ 
ÔÉÌÔʍÐÉÎ ˮ ʦʪ 
 
ʢ'0)/ -ÏÄÕÓ ×ÉÒÄ ÁÕÆ '0)/ƚ"/!2$ ÇÅÓÅÔÚÔ 
'0)/ƚÓÅÔÍÏÄÅƽ'0)/ƚ"/!2$ƾ 
 
ʢ 0ÉÎ ×ÉÒÄ ÁÌÓ %ÉÎÇÁÎÇ ÆÅÓÔÇÅÌÅÇÔ 
'0)/ƚÓÅÔÕÐƽÔÉÌÔʍÐÉÎƗ '0)/ƚ).ƾ 
 
ÔÒÙƙ 
 ×ÈÉÌÅ 4ÒÕÅƙ 
  ʢÐÏÓÉÔÉÖ ÉÓÔ ÎÁÃÈ ÒÅÃÈÔÓƗ ÎÅÇÁÔÉÖ ÉÓÔ ÎÁÃÈ ÌÉÎËÓ ÇÅÎÅÉÇÔ 
  ÉÆ '0)/ƚÉÎÐÕÔƽÔÉÌÔʍÐÉÎƾƙ 
   ÐÒÉÎÔ ƽʏǁ-ǂ ,ÅÆÔ 4ÉÌÔʏƾ 
  ÅÌÓÅƙ 
   ÐÒÉÎÔ ƽʏǁ-ǂ 2ÉÇÈÔ 4ÉÌÔʏƾ 
  ÔÉÍÅƚÓÌÅÅÐƽʦƾ 
ÅØÃÅÐÔ +ÅÙÂÏÁÒÄ)ÎÔÅÒÒÕÐÔƙ 
 ʢ3ÔÒÇ˩Ã ÂÅÅÎÄÅÔ ÄÁÓ 0ÒÏÇÒÁÍÍ 
 '0)/ƚÃÌÅÁÎÕÐƽƾ 
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;@LMF?Ӊ$ǓJ <A=K=K  =AKHA=D EǓKK=F 1A= ROAK;@=F <=F +G<MD=F
O=;@K=DFӄ 1L=DD=F 1A=**#1;@9DL=J <=J DAFC=F 1;@9DL=AF@=AL 9M>
-,ӄ DD= 9F<=J=F 1;@9DL=J KGDDL=F 9M>-$$KL=@=Fӄ 

$Ǔ@J=F 1A= <A= >GD?=F<=F  =>=@D= 9MK MF< N=JKM;@=F 1A= =K K=D:KLӆ 

ÃÄ ƳÈÏÍÅƳÐÉƳ$ÅÓËÔÏÐƳ*ÏÙ-0É 
ÓÕÄÏ ÐÙÔÈÏÎʨ ÔÉÌÔƚÐÙ 

*=CLAGF ҏҖ ӆ 4=JO=F<=F <=J 29KL=J-+9LJAP 

"A= 29KL=J-+9LJAP AKL =AF +G<MD EAL ҏҔ MF9:@ĺF?A?=F 29KL=JFӅ <A= >ǓJ NA=D=
.JGB=CL= :=FMLRL O=J<=F CƣFF=F OA= Rӄ ӄ =AF= 29KL9LMJ G<=J =AF 
+=EGJQ-1HA=Dӄ 
 
"A= 29KL=J-+9LJAP :=>AF<=L KA;@ MFL=F AF <=J +ALL= <=K (GQ .A  G9J<KӅ
J=;@LK F=:=F <=E 0=D9AKӄ 1A= AKL D=A;@L 9F <=F ҏҔ =AFR=DF=F L9KL=F RM 
=JC=FF=Fӄ "A= @=JNGJJ9?=F<= .GKALAGFA=JMF? 9M> <=E  G9J< =JEƣ?DA;@L
=AF= =AF>9;@=  =<A=FMF? <=J 29KL=JӅ Oĺ@J=F< E9F LJGLR<=E FG;@ =AF=F
?ML=F č:=J:DA;C Ǔ:=J 9DD= 9F<=J=F 1=FKGJ=F @9Lӄ 
 
"A= 29KL=J-+9LJAP :=KL=@L 9MK NA=J 1H9DL=F MF< 8=AD=Fӄ "A= 8=AD=F MF<
1H9DL=F O=J<=F EAL A@J=F %.'--.AFK CGF>A?MJA=JL MF< <9K -:B=CL 
 MLLGF+9LJAPӦӧOAJ< 9DK 1;@9DL>Dĺ;@=FN9JA9:D= AFALA9DAKA=JLӄ 
"9F9;@ CƣFF=F 1A= B=<=F 29KL=J <=J +9LJAP <JǓ;C=F MF< >=KLKL=DD=FӅ 
O=D;@=J 29KL=J ?=<JǓ;CL OMJ<=ӄ 
 
'F <A=K=E  =AKHA=D OAJ< <A= $MFCLAGF9;LAN9L= MLLGFӦӧӅ F9;@<=E =AF 
29KL=J<JM;C =JC9FFL OMJ<=Ӆ 9CLANA=JL OG<MJ;@ <A= ,MEE=J <=K 
?=<JǓ;CL=F 29KL=JK 9F?=R=A?L OAJ<ӄ 1A= CƣFF=F <A=K=F !G<= 
K=D:KLN=JKLĺF<DA;@ F9;@ '@J=F =A?=F=F 4GJKL=DDMF?=F :=9J:=AL=Fӄ 

8=AD= Ӧ!-*ӧӆ 

ҏ Ґ ґ Ғ 

0
=
A
@
=
Ӧ
0
-
5
ӧ
ӆ

 

ҏ 
Ґ 

ґ 
Ғ 



ǿǿǿΦƧƻȅ-ƛǘΦƴŜǘ 

tŀǎŎŀƭǎǘǊΦ у птрлс bŜǳƪƛǊŎƘŜƴ-±ƭǳȅƴ 

 

 

ʢƞƳÕÓÒƳÂÉÎƳÐÙÔÈÏÎ 
ʢ -ǉ- ÃÏÄÉÎÇƙ ÕÔÆ-ʭ -ǉ-  
ʢ !ÕÔÈÏÒ ƙ ÏÒÉÇÉÎÁÌ ÁÕÔÈÏÒ ÓÔÅÎÏÂÏÔ 
ʢ /ÒÉÇÉÎÁÌ !ÕÔÈÏÒ 'ÉÔÈÕÂƙ ÈÔÔÐÓƙƳƳÇÉÔÈÕÂƚÃÏÍƳÓÔÅÎÏÂÏÔƳ3ÏÕÎÄ-ÁÔÒÉØ0É 
 
ÉÍÐÏÒÔ 20Éƚ'0)/ ÁÓ '0)/ 
ÉÍÐÏÒÔ ÔÉÍÅ 
 
ÃÌÁÓÓ "ÕÔÔÏÎ-ÁÔÒÉØƽƾƙ 
 
    ÄÅÆ ʍʍÉÎÉÔʍʍƽÓÅÌÆƾƙ 
 
        '0)/ƚÓÅÔÍÏÄÅƽ'0)/ƚ"/!2$ƾ 
 
        ʢ $ÉÅ )$Ó ÄÅÒ "ÕÔÔÏÎÓ ×ÅÒÄÅÎ ÆÅÓÔÇÅÌÅÇÔ 
        ÓÅÌÆƚÂÕÔÔÏÎ)$Ó ˮ ǁǁʩƗʨƗʧƗʦǂƗǁʭƗʬƗʫƗʪǂƗǁʦʧƗʦʦƗʦʣƗʮǂƗǁʦʫƗʦʪƗʦʩƗʦʨǂǂ 
        ʢ '0)/ 0ÉÎÓ ÆĶÒ ÄÉÅ :ÅÉÌÅÎ ×ÅÒÄÅÎ ÄÅËÌÁÒÉÅÒÔƚ 
        ÓÅÌÆƚÒÏ×0ÉÎÓ ˮ ǁʦʨƗʦʪƗʧʮƗʨʦǂ 
        ʢ '0)/ 0ÉÎÓ ÆĶÒ ÄÉÅ 3ÐÁÌÔÅ ×ÅÒÄÅÎ ÄÅËÌÁÒÉÅÒÔƚ 
        ÓÅÌÆƚÃÏÌÕÍÎ0ÉÎÓ ˮ ǁʨʨƗʨʪƗʨʬƗʧʧǂ 
 
        ʢ $ÅÆÉÎÉÅÒÅ 6ÉÅÒ )ÎÐÕÔÓ ÍÉÔ ÐÕÌÌ ÕÐ 7ÉÄÅÒÓÔßÎÄÅÎƚ 
        ÆÏÒ É ÉÎ ÒÁÎÇÅƽÌÅÎƽÓÅÌÆƚÒÏ×0ÉÎÓƾƾƙ 
            '0)/ƚÓÅÔÕÐƽÓÅÌÆƚÒÏ×0ÉÎÓǁÉǂƗ '0)/ƚ).Ɨ ÐÕÌÌʍÕÐʍÄÏ×Î ˮ '0)/ƚ05$ʍ50ƾ 
 
        ʢ $ÅÆÉÎÉÅÒÅ 6ÉÅÒ /ÕÔÐÕÔÓ ÕÎÄ ÓÅÔÚÅ ÓÉÅ ÁÕÆ ÈÉÇÈƚ 
        ÆÏÒ Ê ÉÎ ÒÁÎÇÅƽÌÅÎƽÓÅÌÆƚÃÏÌÕÍÎ0ÉÎÓƾƾƙ 
            '0)/ƚÓÅÔÕÐƽÓÅÌÆƚÃÏÌÕÍÎ0ÉÎÓǁÊǂƗ '0)/ƚ/54ƾ 
            '0)/ƚÏÕÔÐÕÔƽÓÅÌÆƚÃÏÌÕÍÎ0ÉÎÓǁÊǂƗ ʦƾ 
 
    ÄÅÆ ÁÃÔÉÖÁÔÅ"ÕÔÔÏÎƽÓÅÌÆƗ ÒÏ×0ÉÎƗ ÃÏÌ0ÉÎƾƙ 
        ʢ %ÒÈÁÌÔÅ ÄÉÅ "ÕÔÔÏÎ .ÕÍÍÅÒ 
        ÂÔÎ)ÎÄÅØ ˮ ÓÅÌÆƚÂÕÔÔÏÎ)$ÓǁÒÏ×0ÉÎǂǁÃÏÌ0ÉÎǂ - ʦ 
        ÐÒÉÎÔƽʏÂÕÔÔÏÎ ʏ ˩ ÓÔÒƽÂÔÎ)ÎÄÅØ ˩ ʦƾ ˩ ʏ ÐÒÅÓÓÅÄʏƾ 
        ʢ 6ÅÒÈÉÎÄÅÒÔ ÍÅÈÒÅÒÅ +ÎÏÐÆÄÒĶÃËÅ ÉÎ ÚÕ ËÕÒÚÅÒ ÚÅÉÔ 
        ÔÉÍÅƚÓÌÅÅÐƽƚʨƾ 
 
    ÄÅÆ ÂÕÔÔÏÎ(ÅÌÄ$Ï×ÎƽÓÅÌÆƗÐÉÎƾƙ 
        ÉÆƽ'0)/ƚÉÎÐÕÔƽÓÅÌÆƚÒÏ×0ÉÎÓǁÐÉÎǂƾ ˮˮ ʣƾƙ 
            ÒÅÔÕÒÎ 4ÒÕÅ 
        ÒÅÔÕÒÎ &ÁÌÓÅ 
   
ÄÅÆ ÍÁÉÎƽƾƙ 
 
    ʢ )ÎÉÔÉÁÌÉÓÉÅÒÕÎÇ ÄÅÒ "ÕÔÔÏÎ -ÁÔÒÉØ 
    ÂÕÔÔÏÎÓ ˮ "ÕÔÔÏÎ-ÁÔÒÉØƽƾ 
    ÔÒÙƙ 
        ×ÈÉÌÅƽ4ÒÕÅƾƙ 
            ÆÏÒ Ê ÉÎ ÒÁÎÇÅƽÌÅÎƽÂÕÔÔÏÎÓƚÃÏÌÕÍÎ0ÉÎÓƾƾƙ 
                ʢ *ÅÄÅÒ /ÕÔÐÕÔ 0ÉÎ ×ÉÒÄ ÁÕÆ ÌÏ× ÇÅÓÅÔÚÔƚ 
                '0)/ƚÏÕÔÐÕÔƽÂÕÔÔÏÎÓƚÃÏÌÕÍÎ0ÉÎÓǁÊǂƗʣƾ 
                ÆÏÒ É ÉÎ ÒÁÎÇÅƽÌÅÎƽÂÕÔÔÏÎÓƚÒÏ×0ÉÎÓƾƾƙ 
                    ÉÆ '0)/ƚÉÎÐÕÔƽÂÕÔÔÏÎÓƚÒÏ×0ÉÎÓǁÉǂƾ ˮˮ ʣƙ 
                        ÂÕÔÔÏÎÓƚÁÃÔÉÖÁÔÅ"ÕÔÔÏÎƽÉƗÊƾ 
                        ʢ .ÉÃÈÔÓ ÔÕÎ ÓÏÌÁÎÇÅ ÄÅÒ "ÕÔÔÏÎ ÇÅÄÒĶÃËÔ ÇÅÈÁÌÔÅÎ ×ÉÒÄƚ 
                        ×ÈÉÌÅƽÂÕÔÔÏÎÓƚÂÕÔÔÏÎ(ÅÌÄ$Ï×ÎƽÉƾƾƙ 
                            ÐÁÓÓ 
                '0)/ƚÏÕÔÐÕÔƽÂÕÔÔÏÎÓƚÃÏÌÕÍÎ0ÉÎÓǁÊǂƗʦƾ 
    ÅØÃÅÐÔ +ÅÙÂÏÁÒÄ)ÎÔÅÒÒÕÐÔƙ 
        '0)/ƚÃÌÅÁÎÕÐƽƾ 
 
ÉÆ ʍʍÎÁÍÅʍʍ ˮˮ ʏʍʍÍÁÉÎʍʍʏƙ 
    ÍÁÉÎƽƾ 

 =AKHA=D;G<= 29KL=JE9LJAPӆ 
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5A;@LA?Ӊ8A=@=F 1A= <=F '0-1=FKGJ 9MK <=E 1L=;CHD9LR @=J9MK
:=NGJ 1A= <=F )Gɀ=J K;@DA=Ǉ=Fӄ 

$Ǔ@J=F 1A= <A= >GD?=F<=F  =>=@D= 9MK MF< N=JKM;@=F 1A= =K K=D:KLӆ 

ÃÄ ƳÈÏÍÅƳÐÉƳ$ÅÓËÔÏÐƳ*ÏÙ-0É 
ÓÕÄÏ ÐÙÔÈÏÎʨ ÂÕÔÔÏÎʍÍÁÔÒÉØƚÐÙ 

*=CLAGF ҏҗ ӆ 1L=M=JF MF< 4=JO=F<=F <=K '0-1=FKGJK 

'F <A=K=J *=CLAGF D=JF=F 1A=Ӆ OA= E9F <=F 'F>J9JGL=EH>ĺF?=J :=FMLRL ME
'0-!G<=K NGF =AF=J $=JF:=<A=FMF? RM =JC=FF=Fӄ "A= 4=JO=F<MF? <A=K=J
+=L@G<= AKL ĺMǇ=JKL FǓLRDA;@Ӆ <9 OAJ N=JK;@A=<=F CLAGF=F >ǓJ 
N=JK;@A=<=F= 29KL=F >=KLD=?=F CƣFF=Fӄ +AL =AF=J $=JF:=<A=FMF? CƣFF=F
1A= Rӄ ӄ :=A B=<=E 29KL=F<JM;C N=JK;@A=<=F= *#"K =AFK;@9DL=F G<=J <=F
1=JNGEGLGJ KL=M=JFӄ 
 
"=J 1=FKGJ AKL AE *A=>=JME>9F? =FL@9DL=FӅ AKL B=<G;@ FA;@L :=J=ALK AF <=E
)Gɀ=J N=J:9MLӅ KGF<=JF OAJ< K=H9J9L N=JH9;CLӄ 
"=J 1L=;CHD9LR <=K '0-1=FKGJK :=>AF<=L KA;@ J=;@LK F=:=F <=E 
"&2ҏҏ-1=FKGJ MF< Ǔ:=J <=E ,=A?MF?KK=FKGJӄ 1L=;C=F 1A= <=F '0-1=FKGJ
OA= AE  AD< G:=F RMK=@=F AF <=F 1L=;CHD9LRӄ 8MKĺLRDA;@ :=FƣLA?=F 1A= <A=
'0-$=JF:=<A=FMF?Ӆ <A= =:=F>9DDK AE *A=>=JME>9F? <=K (GQ-.A )ALK 
=FL@9DL=F AKLӄ 
 
 

;@LMF?Ӊ$ǓJ <A=K=K  =AKHA=D EǓKK=F 1A= 9DD= 1;@9DL=J <=J DAFC=F
MF< <=J J=;@L=F 1;@9DL=AF@=AL 9M>-$$KL=DD=F 
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ʢƞƳÕÓÒƳÂÉÎƳÅÎÖ ÐÙÔÈÏÎʨ 
ʏʏʏ)2-ÏÄÕÌÅ%ØÁÍÐÌÅʦƗ ÐÒÏÇÒÁÍ ÔÏ ÐÒÁÃÔÉÃÅ ÕÓÉÎÇ ÔÈÅ )2-ÏÄÕÌÅ 
#ÒÅÁÔÅÄ !ÐÒ ʨʣƗ ʧʣʦʭʏʏʏ 
 
ʏʏʏ 
#ÏÐÙÒÉÇÈÔ ʧʣʦʭ /×ÁÉÎ -ÁÒÔÉÎ 
4ÈÉÓ ÐÒÏÇÒÁÍ ÉÓ ÆÒÅÅ ÓÏÆÔ×ÁÒÅƙ ÙÏÕ ÃÁÎ ÒÅÄÉÓÔÒÉÂÕÔÅ ÉÔ ÁÎÄƳÏÒ ÍÏÄÉÆÙ 
ÉÔ ÕÎÄÅÒ ÔÈÅ ÔÅÒÍÓ ÏÆ ÔÈÅ '.5 'ÅÎÅÒÁÌ 0ÕÂÌÉÃ ,ÉÃÅÎÓÅ ÁÓ ÐÕÂÌÉÓÈÅÄ ÂÙ 
ÔÈÅ &ÒÅÅ 3ÏÆÔ×ÁÒÅ &ÏÕÎÄÁÔÉÏÎƗ ÅÉÔÈÅÒ ÖÅÒÓÉÏÎ ʨ ÏÆ ÔÈÅ ,ÉÃÅÎÓÅƗ ÏÒ 
ƽÁÔ ÙÏÕÒ ÏÐÔÉÏÎƾ ÁÎÙ ÌÁÔÅÒ ÖÅÒÓÉÏÎƚ 
4ÈÉÓ ÐÒÏÇÒÁÍ ÉÓ ÄÉÓÔÒÉÂÕÔÅÄ ÉÎ ÔÈÅ ÈÏÐÅ ÔÈÁÔ ÉÔ ×ÉÌÌ ÂÅ ÕÓÅÆÕÌƗ 
ÂÕÔ 7)4(/54 !.9 7!22!.49Ƙ ×ÉÔÈÏÕÔ ÅÖÅÎ ÔÈÅ ÉÍÐÌÉÅÄ ×ÁÒÒÁÎÔÙ ÏÆ 
-%2#(!.4!"),)49 ÏÒ &)4.%33 &/2 ! 0!24)#5,!2 0520/3%ƚ  3ÅÅ ÔÈÅ 
'.5 'ÅÎÅÒÁÌ 0ÕÂÌÉÃ ,ÉÃÅÎÓÅ ÆÏÒ ÍÏÒÅ ÄÅÔÁÉÌÓƚ 
9ÏÕ ÓÈÏÕÌÄ ÈÁÖÅ ÒÅÃÅÉÖÅÄ Á ÃÏÐÙ ÏÆ ÔÈÅ '.5 'ÅÎÅÒÁÌ 0ÕÂÌÉÃ ,ÉÃÅÎÓÅ 
ÁÌÏÎÇ ×ÉÔÈ ÔÈÉÓ ÐÒÏÇÒÁÍƚ  )Æ ÎÏÔƗ ÓÅÅ ˱ÈÔÔÐƙƳƳ×××ƚÇÎÕƚÏÒÇƳÌÉÃÅÎÓÅÓƳ˲ƚ 
ʏʏʏ 
 
ÉÍÐÏÒÔ 20Éƚ'0)/ ÁÓ '0)/ 
ÉÍÐÏÒÔ )2-ÏÄÕÌÅ 
ÉÍÐÏÒÔ ÔÉÍÅ 
 
ÄÅÆ ÒÅÍÏÔÅʍÃÁÌÌÂÁÃËƽÃÏÄÅƾƙ         
 
    ʢ %ÉÎÇÅÓÐÅÉÃÈÅÒÔÅ 4ÁÓÔÅÎ 
     
 
    ÉÆ ÃÏÄÅ ˮˮ ʣØÆÆÁʧʪÄƙ 
        ÐÒÉÎÔƽʏ+%9ʍ#(-ʏƾ 
    ÅÌÉÆ ÃÏÄÅ ˮˮ ʣØÆÆʫʧʮÄƙ 
        ÐÒÉÎÔƽʎ+%9ʍ#(ʎƾ 
    ÅÌÉÆ ÃÏÄÅ ˮˮ ʣØÆÆÅʧʦÄƙ 
        ÐÒÉÎÔƽʎ+%9ʍ#(˩ʎƾ 
    ÅÌÉÆ ÃÏÄÅ ˮˮ ʣØÆÆʧʧÄÄƙ 
        ÐÒÉÎÔƽʎ+%9ʍ02%6ʎƾ 
    ÅÌÉÆ ÃÏÄÅ ˮˮ ʣØÆÆʣʧÆÄƙ 
        ÐÒÉÎÔƽʎ+%9ʍ.%84ʎƾ 
    ÅÌÉÆ ÃÏÄÅ ˮˮ ʣØÆÆÃʧʨÄƙ 
        ÐÒÉÎÔƽʎ+%9ʍ0,!9Ƴ0!53%ʎƾ 
    ÅÌÉÆ ÃÏÄÅ ˮˮ ʣØÆÆÅʣʦÆƙ 
        ÐÒÉÎÔƽʎ+%9ʍ6/,-ʎƾ 
    ÅÌÉÆ ÃÏÄÅ ˮˮ ʣØÆÆÁʭʪʬƙ 
        ÐÒÉÎÔƽʎ+%9ʍ6/,˩ʎƾ 
    ÅÌÉÆ ÃÏÄÅ ˮˮ ʣØÆÆʮʣʫÆƙ 
        ÐÒÉÎÔƽʎ+%9ʍ%1ʎƾ 
    ÅÌÉÆ ÃÏÄÅ ˮˮ ʣØÆÆʫʭʮʬƙ 
        ÐÒÉÎÔƽʎ+%9ʍʣʎƾ 
    ÅÌÉÆ ÃÏÄÅ ˮˮ ʣØÆÆʮʭʫʬƙ 
        ÐÒÉÎÔƽʎ+%9ʍʦʣʣ˩ʎƾ 
 

 =AKHA=D;G<= '0-0=;=AN=J 9M> <=F Fĺ;@KL=F 1=AL=Fӆ 
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    ÅÌÉÆ ÃÏÄÅ ˮˮ ʣØÆÆÂʣʩÆƙ 
        ÐÒÉÎÔƽʎ+%9ʍʧʣʣ˩ʎƾ 
    ÅÌÉÆ ÃÏÄÅ ˮˮ ʣØÆÆʨʣÃÆƙ 
        ÐÒÉÎÔƽʎ+%9ʍʦʎƾ 
    ÅÌÉÆ ÃÏÄÅ ˮˮ ʣØÆÆʦʭÅʬƙ 
        ÐÒÉÎÔƽʎ+%9ʍʧʎƾ 
    ÅÌÉÆ ÃÏÄÅ ˮˮ ʣØÆÆʬÁʭʪƙ 
        ÐÒÉÎÔƽʎ+%9ʍʨʎƾ 
    ÅÌÉÆ ÃÏÄÅ ˮˮ ʣØÆÆʦʣÅÆƙ 
        ÐÒÉÎÔƽʎ+%9ʍʩʎƾ 
    ÅÌÉÆ ÃÏÄÅ ˮˮ ʣØÆÆʨʭÃʬƙ 
        ÐÒÉÎÔƽʎ+%9ʍʪʎƾ 
    ÅÌÉÆ ÃÏÄÅ ˮˮ ʣØÆÆʪÁÁʪƙ 
        ÐÒÉÎÔƽʎ+%9ʍʫʎƾ 
    ÅÌÉÆ ÃÏÄÅ ˮˮ ʣØÆÆʩʧÂÄƙ 
        ÐÒÉÎÔƽʎ+%9ʍʬʎƾ 
    ÅÌÉÆ ÃÏÄÅ ˮˮ ʣØÆÆʩÁÂʪƙ 
        ÐÒÉÎÔƽʎ+%9ʍʭʎƾ 
    ÅÌÉÆ ÃÏÄÅ ˮˮ ʣØÆÆʪʧÁÄƙ 
        ÐÒÉÎÔƽʎ+%9ʍʮʎƾ 
 
    ÒÅÔÕÒÎ 
 
ʢ %ÉÎÒÉÃÈÔÅÎ ÖÏÎ )2-0É-0ÉÎ ÕÎÄ )2-2ÅÍÏÔÅ-/ÂÊÅËÔ 
ÉÒ0ÉÎ ˮ ʧʣ 
ÉÒ ˮ )2-ÏÄÕÌÅƚ)22ÅÍÏÔÅƽÃÁÌÌÂÁÃËˮʎ$%#/$%ʎƾ 
ʢ7ÅÎÎ 3ÉÅ ÄÉÅ /ÐÔÉÏÎ ʎ$%#/$%ʎ ÆĶÒ ÄÅÎ #ÁÌÌÂÁÃË ÖÅÒ×ÅÎÄÅÎƗ ×ÉÒÄ ÄÅÒ ÅÍÐÆÁÎÇÅÎÅ 
ʢ)2-#ÏÄÅ ÉÎ ÈÅØÁÄÅÚÉÍÁÌÅÒ &ÏÒÍ ÁÕÓÇÅÄÒÕÃËÔƚ $ÉÅÓ ËÁÎÎ ÖÅÒ×ÅÎÄÅÔ ×ÅÒÄÅÎƗ ÕÍ ÄÉÅ 
ʢ#ÏÄÅÓ ÆĶÒ ÄÉÅ .%#-ËÏÍÐÁÔÉÂÌÅ &ÅÒÎÂÅÄÉÅÎÕÎÇ ÚÕ ÅÒÈÁÌÔÅÎƗ ÄÉÅ 3ÉÅ ÖÅÒ×ÅÎÄÅÎƚ 
 
ʢ '0)/ƥÓ ÅÉÎÒÉÃÈÔÅÎ 
'0)/ƚÓÅÔ×ÁÒÎÉÎÇÓƽ&ÁÌÓÅƾ 
'0)/ƚÓÅÔÍÏÄÅƽ'0)/ƚ"#-ƾ       
'0)/ƚÓÅÔÕÐƽÉÒ0ÉÎƗ'0)/ƚ).ƾ    
'0)/ƚÁÄÄʍÅÖÅÎÔʍÄÅÔÅÃÔƽÉÒ0ÉÎƗ'0)/ƚ"/4(ƗÃÁÌÌÂÁÃËˮÉÒƚÐ7ÉÄÔÈƾ 
 
ÉÒƚÓÅÔʍÖÅÒÂÏÓÅƽƾ  
ÐÒÉÎÔƽʎ3ÔÁÒÔÉÎÇ )2 ÒÅÍÏÔÅʎƾ 
ÐÒÉÎÔƽʎ5ÓÅ ÃÔÒÌ-Ã ÔÏ ÅØÉÔ ÐÒÏÇÒÁÍʎƾ 
 
 

 =AKHA=D;G<= '0-0=;=AN=Jӆ 



ǿǿǿΦƧƻȅ-ƛǘΦƴŜǘ 

tŀǎŎŀƭǎǘǊΦ у птрлс bŜǳƪƛǊŎƘŜƴ-±ƭǳȅƴ 

 

 

ÔÒÙƙ     
    ʢÔÉÍÅƚÓÌÅÅÐƽʪƾ 
 
    ÐÒÉÎÔƽʎ4ÕÒÎÉÎÇ ÏÆÆ ÖÅÒÂÏÓÅ ÓÅÔÔÉÎÇ ÁÎÄ ÓÅÔÔÉÎÇ ÕÐ ÃÁÌÌÂÁÃËʎƾ 
    ÉÒƚÓÅÔʍÖÅÒÂÏÓÅƽ&ÁÌÓÅƾ 
    ÉÒƚÓÅÔʍÃÁÌÌÂÁÃËƽÒÅÍÏÔÅʍÃÁÌÌÂÁÃËƾ 
 
    ×ÈÉÌÅ 4ÒÕÅƙ 
        ÔÉÍÅƚÓÌÅÅÐƽʦƾ 
 
ÅØÃÅÐÔƙ 
    ÐÒÉÎÔƽʎ2ÅÍÏÖÉÎÇ ÃÁÌÌÂÁÃË ÁÎÄ ÃÌÅÁÎÉÎÇ ÕÐ '0)/ʎƾ 
    ÉÒƚÒÅÍÏÖÅʍÃÁÌÌÂÁÃËƽƾ 
    '0)/ƚÃÌÅÁÎÕÐƽÉÒ0ÉÎƾ 

 =AKHA=D;G<= '0-0=;=AN=Jӆ 

ÃÄ ƳÈÏÍÅƳÐÉƳ$ÅÓËÔÏÐƳ*ÏÙ-0É 
ÓÕÄÏ ÐÙÔÈÏÎʨ )2ƚÐÙ 

*=CLAGF ҐҎ ӆ #A?=F= 1;@9DLMF?=F EAL <=E  J=9<:G9J< 

"9K  J=9<:G9J< AKL =AF ĺMǇ=JKL FǓLRDA;@=K 2=AD AE (GQ .AӅ <9KK =K MFK 
=JEƣ?DA;@L =A?=F= 1;@9DLMF?=F MF< $MFCLAGF=F RM =JKL=DD=Fӄ ,9;@<=E
OAJ ?=D=JFL @9:=F OA= E9F 9DD <A= 1=FKGJ=F :=FMLRLӅ AKL =K FMF 9F <=J 8=AL
MFK=J=F =A?=F= 1;@9DLMF? RM =JKL=DD=Fӄ 'F <A=K=J *=CLAGF =JKL=DD=F 1A= '@J=
=JKL= :=FMLR=J<=>AFA=JL= 1;@9DLMF? 9F@9F< =AF=K :DAFC=F<=F *#"  =Aә
KHA=DKӄ "9K  J=9<:G9J< AKL =AF= KG?=F9FFL= 1L=;CHD9LAF= MF< :=>AF<=L
KA;@ AF <=J +ALL= <=K (GQ .AKӄ 

$Ǔ@J=F 1A= <A= >GD?=F<=F  =>=@D= 9MK MF< N=JKM;@=F 1A= =K K=D:KLӆ 
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'F <A=K=E  =AKHA=D OAJ< =AF= :=FMLR=J<=>AFA=JL= 1;@9DLMF? =JKL=DDL EAL <=J
$MFCLAGFӅ =AF= *#" :DAFC=F RM D9KK=Fӄ 
3E <A=K RM LMFӅ EǓKK=F 1A= =AF=F %.'--.AF 9DK MK?9:= OA= 1A= =K :=J=ALK
AF >JǓ@=J=F *=CLAGF=F ?=L9F @9:=F MF< =AF=F %,"-.AF N=JO=F<=Fӄ "9RM
OAJ< <A=1=JNG-1;@FALLKL=DD=Ӧ1#04-ҏ-1;@FALLKL=DD=ӧ 9F%.'- ґҕ 
N=JO=F<=Lӄ 

;@LMF?Ӊ$ǓJ <A=K=K  =AKHA=D EǓKK=F 1A= ROAK;@=F <=F +G<MD=F
O=;@K=DFӅ <9 <A= 1=JNG-.AFK N=JO=F<=L O=J<=Fӄ 1L=DD=F 1A= 
<9>ǓJ <A= 1;@9DL=JҕMF<Җ<=J J=;@L=F 1;@9DL=AF@=AL 9M>-,ӄ DD=
9F<=J=F 1;@9DL=J KGDDL=F 9M>-$$KL=@=Fӄ 

1A= CƣFF=F KA;@ 9F <A=K=E  AD< GJA=FLA=J=F ME '@J= 1;@9DLMF? 9M> <=E
1L=;C:J=LL RM =JKL=DD=Fӄ 4=J?=KK=F 1A= FA;@LӅ <9KK KA;@ .AF ,MEE=J ґҕ 9E
%.'--.GJL MF< +9KK= 9E %,"-.GJL <=J 1#04-ҏ-1;@FALLKL=DD= :=>AF<=Fӄ 

1A= EǓKK=F =AF=F 5A<=JKL9F< N=JO=F<=F MF< A@F 9F <=J F=?9LAN=F 1=AL=
<=J *#" 9FK;@DA=Ǉ=F Ӧ<A= F=?9LAN= 1=AL= <=J *#" AKL <A= EAL <=E CǓJR=J=F
 =AFӧӄ "A= 9F<=J= 1=AL= <=K 5A<=JKL9F<K EǓKK=F 1A= <AJ=CL EAL =AF=E 
)9:=D EAL <=E %,"-.AF <=J 1#04-ҏ-1;@FALLKL=DD= N=J:AF<=Fӄ "A= HGKALAN=
1=AL= <=J *#" N=J:AF<=F 1A= EAL <=E %.'-ґҕ .AF <=J 
1#04-ҏ-1;@FALLKL=DDD=ӄ 
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,9;@<=E 1A= <A= 1;@9DLMF? =J>GD?J=A;@ 9M>?=:9ML @9:=FӅ AKL =K 8=AL <=F
!G<= RM K;@J=A:=F ME <A= *#" RM CGFLJGDDA=J=Fӄ "9K 1A?F9D <=K 1#04-ҏ
%.'--.AF OAJ< <MJ;@%.'-ӄ&'%&@A?@ ?=K=LRL MF< F9;@ ҎӅҐ 1=CMF<=F
<MJ;@%.'-ӄ*-5OA=<=J @=JMFL=J?=K=LRLӄ "A=K @9L RMJ $GD?=Ӆ <9KK <A=
*=M;@L<AG<= 9F?=@L MF< F9;@ ҎӅҐ 1=CMF<=F KA;@ OA=<=J 9:K;@9DL=Lӄ
"9<MJ;@ OAJ< <A= *#" :DAFC=F :AK <9K .JG?J9EE EAL120% Ừ !:==F<=L
OAJ<ӄ 

5A;@LA?Ӊ"A= *#"Ӆ <=J 5A<=JKL9F< MF< <A= )9:=D KAF< FA;@L AE
*A=>=JME>9F? =FL@9DL=Fӄ 

ʢƞƳÕÓÒƳÂÉÎƳÐÙÔÈÏÎ 
ÉÍÐÏÒÔ ÔÉÍÅ 
ÉÍÐÏÒÔ 20Éƚ'0)/ ÁÓ '0)/ 
 
ʢÄÅÆÉÎÉÅÒÅ ,%$ 0ÉÎ 
ÌÅÄʍÐÉÎ ˮ ʨʬ 
ʢÓÅÔÚÅ '0)/ -ÏÄÕÓ ÁÕÆ '0)/ƚ"/!2$  
'0)/ƚÓÅÔÍÏÄÅƽ'0)/ƚ"/!2$ƾ 
ʢÌÅÇÅ 0ÉÎ ÁÌÓ !ÕÓÇÁÎÇ ÆÅÓÔ 
'0)/ƚÓÅÔÕÐƽÌÅÄʍÐÉÎƗ '0)/ƚ/54ƾ 
 
ÔÒÙƙ 
 ×ÈÉÌÅ 4ÒÕÅƙ 
  ʢ,%$ ÁÎ 
  '0)/ƚÏÕÔÐÕÔƽÌÅÄʍÐÉÎƗ '0)/ƚ()'(ƾ 
  ʢ×ÁÒÔÅ ʣƗʧ 3ÅËÕÎÄÅÎ 
  ÔÉÍÅƚÓÌÅÅÐƽʣƚʧƾ 
  ʢ,%$ ÁÕÓ 
  '0)/ƚÏÕÔÐÕÔƽÌÅÄʍÐÉÎƗ '0)/ƚ,/7ƾ 
  ʢ×ÁÒÔÅ ʣƗʧ 3ÅËÕÎÄÅÎ 
  ÔÉÍÅƚÓÌÅÅÐƽʣƚʧƾ 
 
ÅØÃÅÐÔ +ÅÙÂÏÁÒÄ)ÎÔÅÒÒÕÐÔƙ 
 ʢ342'˩# ÚÕÍ "ÅÅÎÄÅÎ ÄÅÓ 0ÒÏÇÒÁÍÍÓ 
 '0)/ƚÃÌÅÁÎÕÐƽƾ 

 =AKHA=D;G<=ӆ 








































