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Process the part (opern, mc_id) Setup for opern. (op)

Transport  tools Move to tool location

Arrived at location

Load tools
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Move to machine

Arrived at machineTools arrived

Setup done

Process the parts

Tools aquired

 Processing done

Aquire tools

Wait for tools to arrive

Send part program

Part program loaded

Processing is complete

Supervisory_Control
( Lot Manager )

Supervisory_Control
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machines)

Supervisory_Control
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Transporter
Flexible_motionSupervisory_

Control
Program_driven
Machine

Plant

Process lot

Bring transporter to location

Move lot to buffer

Move operation complete

Machine down

Transporter arrived

Malfunction
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 Sensors

 ,stopopern
startup,  haltunit,

changemode,

changeroute. 

transpop,

process, tools-arrive

startup, haltunit, 

setup, toolsreq,

 discard,storeequip, 

restoreequip,

idled, dispatched.
ready, status (det.),

defectsignal (part_id).

ready, progreq,

transpdone, 

rdyforop, toolsacquired,

procdone, downsignal.

transpdown, broughtup,

obstructed, cleared.

transp, transpdone,
transpfailed, 
transpover,
ready, progreq,
routechanged,
modechanged.

alarmoff,
alarmon

Transporter

Supervisory_control

Equipment

.

breakdown, broughtup.

Machines

       Plant

partpasses,
partarrives

haltunit, startup, 

pollstatus
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/ send

CLASS: PROGRAM-DRIVEN 

IDLE

DOWN

PROCESSING

LOAD

NEXT PART

OPERATE   UNLOAD
 PART

WAIT FOR TOOLS

           do: stopunit
 

do: loadtools

do:exec.prog

broughtup

tools
arrive

-
toolsreq.

process (op, qty)

haltunit

/ send procdone

[more
 parts]

 

/ startprog

      HALTED

  START

SETUP

do: check if
program avail.

do: m/c
 setup

 
do : load program

do: store
cntrl. comm. operation 

do: prepare

startup

/ send 

/ send 

OPERATIONAL

progreq[no]

setup (op, part_det)

machup

STATE: INUSE OF CLASS EQUIPMENT

/ send
rdyforop

/ send ready

breakdown

m/c for

toolsaquired/ send

downsignal

  do: stopunit
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OPERATIONAL

TRANSPORTING

  START
READY

MOVING LOADING UNLOADING
BLOCKED

DOWN
HALTED

haltunit

startup

obstructed

stopopern

do: stoptransp
     

do: stoptransp

do: poweron

do: decide next suboperation

[move] [load] [unload]

[opover]

/ send

/ send

/ send

/ send

transpdown  / send 

transup

transpfailure

ready

clear

transpdone

transpop (op, details)

CLASS: TRANSPORTER

. broughtup

obstruction (det.)/ send

cleared
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newlot (lot_no, purpose)mcdone
transpcomplete

newlot (lot_no, purpose)

[sent to storage]

[resume]
[newlot]

[machining]

[product]

CLASS: SUPERVISORY_CONTROL
LOT MANAGER

   makenewlot

 .

 .

 .
 .

 .

do: decide next operation

processing
do: decide when to resume

do: machining (op, mc_id,
lot_no)

  do : trans (op, details)

  do: make next lot

do: wait for all other lots
that make the new lot.

/ send

��,$P#U:*R)1j:"j��
��K#IB;TS�OgS#P#)�*



������� �������Z
 � � ��� �C� � � ��� � � � � � ]#`

I+8g*+)�S#L>K#V»W�K#OmIR*+KXM�,$O>I+8:)�M$K�I(JZS#OgS�PX)/*�"B698:) ^g*+KHW�)�D+D(DG8g)/)�I2S�OgL>I+8:)QD+W[8g)�LHU:M$,$O:Ph,$OHV�K#*RJZStI+,$K#OTV�K#*(I+8:)�MNK#I(,�DB*R)�IR*+,$)/'X)�L
�-F²I+8:,�DQW�KXOXIR*+KXMNM$)/*��®.b8:,�W[8·�gSXDG)�L�KXO�I+8g,$D�,$OHV�K#*RJZStI+,$K#O¹LH)�W/,$L:)�D�I+8:)EO:)/�mIZKX^e)�*RS�I+,$K#O_V�KX* IR8:)�MNK#I�"�o 8:)�O:)/'X)/*QS�Og)/.
M$K�I ,�D W/*+)�StI+)�L �\STDG)�^gS�*[StIR)QI+8:*R)�SXL²K�ViW�KXOmI+*RK#M ,�D W/*+)�StI+)�L�I+K�*RK#U:I+)Z,NI I+8g*+KXU:P#8pI+8g)�^:M�S�OmI�"TABM$D+K7��,NVBS>MNK#I ,�D<JZS#LH)�K�V
D+)/'#)�*RS#MgM$K�I[D IR8:)(Og)/. M$K�I�8eS#D»I+K�.�S#,kI�V�K#* IR8:)2W�K#JQ^ K#O:)�OmI�M$K�IRD»I+KQS�*R*R,N'X)#"��gK#*�)/'X)/*RF�M$K�I��XIR8:)3O:)��-I�KX^e)�*RS�I+,$K#Oh,�D�LH)�W/,$LH)�L
S�OeL�S�I+*[S�OeDG^ K#*+I+)�* K#*�S>JZS#W[8:,$O:)u,$D�LH,�DG^gS�IRW[8:)�LpI+KpLHKTIR8:)�*R)�D+^e)�WYIR,N'X)1¤@K#��"�=lO�IR8:)uW�S#D+)h.b8:)/*R)ZIR8:)/*R)uS#*+)hOgK�JQK#*R)
JZS#W[8:,$O:)�D�S�'tS�,$M�S��:M$)BKX*»IR*RS#OgDG^ K#*+I+)�*RD�S�'tS�,$M$S#�:MN)iI+8:)3MNK#I�JZS#OgS�PX)/*�W�S�O�I+)/JQ^ K#*[S�*R,NM$FQD@IRK#*R)iI+8g)3M$K�I�,NOES �gU�/ )�*��-KX*�M$)�S�'X)B,NI
,$O�,NIRD�^:*R)�D+)/OmI�M$KHW/StIR,NKXOhU:OmI+,$M I+8:)3*R)�D+K#U:*[W�)i� )�W/K#JQ)�D�S�'tS�,$M$S#�:M$)#"\698:)BJZS#W[8g,NO:)2W�KXOmI+*RK#M ��I+*[S�OeDG^ K#*+I+)�*�W/K#OmI+*RK#M S�OgLhDGIRS�I+UgD
JQK#O:,NI+KX*+,$O:P1D+)�WYIR,NKXOgD\K�V I+8g)BDGUg^e)�*+'-,�DGKX*+F W�K#OmIR*+KXMNM$)/*\.�K#*Rq1,NOhS2D+,NJQ,$M$S#*\V�S#D+8:,NKXO�"\698:)b)��:W�)�^HI+,$K#OQ8gS#OgLHM$,NOgP<S�OgL�JZS#W[8:,$O:)!�
I+*[S�OeDG^ K#*+I+)�*1V�S�,$MNUg*+)h8eS�OgLHM$,$O:P�M$K#PX,$WQK#VbI+8:)EW�K#OmIR*+KXMNM$)/*<,�D D+^ )�W�, 'eWhI+KTIR8:)�^gM$S#OXI��\8:)/OgW/)hIR8:)uLH)/IRS#,NM�D<K#Vi)��:W�)�^HI+,$K#O�S#OgL
V�S�,$M$U:*+)28gS#OgLHM$,NOgPhS�*R)(O:K#IBDG8gKt.bOu,$O�IR8:)1JQKHLH)/M "

%(O�M$,$O:)�D2D+,NJQ,$M$S#*(IRKEI+8:KmDG)QLH)�DRW�*R,$�e)�L>V�K#*3IR8:)Q^:*+KXP#*[S�J LH*+,$'#)�O3��D+U:^e)�*+'-,�DGKX*+F W�KXOXIR*+KXM�S#OgL>IR*RS#OgD+^eKX*GIR)/*2W�M�S#DRDG)�D���.�)
8gS�'X)<LH)/'X)/M$K#^ )�LEI+8g)�W�KXJQ^:MN)/I+)�LHF-OgS�JQ,�W1JQK-L:)/M "B698:) LHF-OgS#JQ,$W J�KHLH)�M�W[8:)�W[q#)�LEV�K#*(S#MNM�I+8:)�)/'X)/OmIiI+*[S#W/)�DbPX,N'X)/O>,$O>I+8g)DRW�)/OeS�*R,NKmD�,�D9P#,$'#)�Ou,$O>Ai^:^ )/OeLH,k��¥3"



� ����� �s� � �

� � � � � � 	 ��� � � � 	�� ��� � � �

� � � � �b��� � �
 �
�

AiM$M}IR8:)1K#�H¤@)�WYI[DbK�V�I+8:)1JZS�O-UHV�SXWYIRU:*+,$O:PZLHKXJQS#,NO>S#OgLhIR8:)1*R)/M�StI+,$K#OeDG8:,$^gDbS#J�KXO:P�I+8:)�J .�)/*R)2,$LH)�OmI+, 'g)�L�S�OeL�*R)/^:*R)�D+)/OmIR)�L
,$OhI+8g)BK#�:¤@)�WYI�JQK-L:)/M " AbV I+)�*»IR8:)2;>KHLH)/M$,NOgP�DGIRS�PX)!�m,kI9,�D»O:)�W�)�D+DRS�*RF<IRK�D+)/M$)�W�I�S D+U:,NIRS#�:MN)3DGFHDGI+)�J�IRK *R)/^:*R)�D+)/OmI IR8:)3J�KHLH)�Md"
698:)1^:*R,$OgW�,$^:M$)1K�V®;>=@?iA(C�L:)�D+,NPXOE,�D9IRKZ8gS�'#)3I+8g)2V�S#WYIRK#*RFhK#^ )/*[StIRK#*b,$OmI+)/*[S#W�IiDGKXMN)�MNFh.b,NI+8�IR8:) ;>=@?BA(CEL:StI[S��gSXDG)X"»�:*RK#J
I+8g)�KX^e)�*RS�I+K#*�% DB^ )/*[DG^ )�W�I+,$'#) �eIR8:)ZL:StI[S��gSXDG) )/J � KHLH,$)�D(I+8:)QJZS�O-UHV�SXWYIRU:*+,$O:PEDGFHDGI+)/J�"<ABOmF>,$O:^:U:I3V�*RK#J IR8:)QK#^ )/*[StI+KX*iIRK
I+8g)�JZS�O-UHV�SXWYIRU:*+,$O:P�DGFHDGI+)�J KX*BV�*RK#J IR8:)�V�S#WYIRK#*RFEI+KuI+8:)ZL:S�IRS��eS#D+) J UeD@I2�e)�JZS#LH)�I+8g*+KXU:P#8�;T=@?iA(C�"�698g)�SXWYI+,$K#OeDiIRK
� )iIRS#q#)�O�S#D�S W�KXOgD+)�¶mU:)/OeW�)iK#V}I+8:)3L:StI[S<U:^�L:StIR)(S#*+)i) / )�WYIR)�LZIR8:*RK#U:PX8QI+8:)()/J � )�LgLH)�LuW�K#OmIR*+KXM:V�)�S�I+U:*R)iK#V�;>=@?iA(C}"-698g)
D+F-DGI+)�J LH)�DG,$P#OEJ UgDGIb�e)<D+UgW[8uI+8gS�Ib,kIi,�D9^eKmD+D+,$�:MN)3IRK�,$JQ^:M$)/JQ)/OmIbV�)�S�I+U:*R)�D�K#V\;>=@?BA(Cu.b8:,�W[8u.�)/*R)3L:)�DRW�*R,N� )�Lu,NO�D+)�WYIR,NKXO
`g"$!#" ]:"698:)2K#*RPXS#O:,�D+S�I+,$K#OhK#V�IR8:,$DBW[8gS�^HIR)/*b,�DbS#D�V�KXMNM$Kt.iD/" ��,$*RDGI��H.�)<LH,�D+W/UgDRD9.b8mFhI+8:)1)/�-,�DGI+,$O:PZL:StI[S��gSXDG)�DbS�*R)(O:K#IBDGU�6ZW/,N)�OmI
V�K#*b,$JQ^:M$)/JQ)/OmI+,$O:PQV�)�StI+Ug*+)�DbK�V\;>=@?iA(C}"gop)2I+8:)�O>JQS#q#)1SQLH)�I[S�,$MN)�L�DG^ )�W/, 'eW�StIR,NKXOuK#V�IR8:)1*+)�¶mU:,N*R)/JQ)�OXI[D9K�V�I+8:)1�eS#W[q#)�OgL
?3¥�;�C�"g698:,�Db,�D�V�K#M$MNKt.�)�Lu�-F�SQLH,$DRW�UeD+D+,NKXOuKXO�IR8:)<;>=@?iA3C�DGFHDGI+)�J S�*[W[8:,NI+)�W�I+U:*R)#"

�/hW� �@6J6ck OQP'R MF6 � k�AB2CAEDFAHGC6Xk�6cGC17KxM
��U:*R*+)�OmI»L:StI[S��gSXDG)�I+)�W[8:O:KXMNKXP#F LHK-)�D®O:K�I»DRStIR,$DGV�F<IR8:)i*R)�¶mU:,$*+)�JQ)/OmIRD�V�KX* ,NJQ^:M$)/JQ)�OXIR,NOgP S1L:StI[S2JZS�OgS#P#)/JQ)�OXI S#OgLQW�K#OmIR*+KXM
D+F-DGI+)�J V�KX*�S�O �\;�C}"�698:)TV�K#M$MNKt.b,$O:P�LH,�D+W/UgDRDG,$K#O¢,�DhK#O .b8-F·I+*[S#LH,NI+,$K#OgS#MBD+F-DGI+)�JZD�S�*R)>U:OgD+U:,NIRS#�:MN)TV�K#*uL:)/'#)�MNKX^:,$O:P_S
JZS�O-UHV�SXWYI+Ug*+,$O:PZL:StI[S��gSXDG)X"

� ;>KHLH)/M$,NOgP�^ Kt.�)/*
6�*[S#LH,NI+,$K#OeS�M9?(¥9;�CHDQUeDGUgS#MNM$F�,$JQ^:MN)�JQ)/OmIhS�*R)/M�StIR,NKXOgS�M9L:S�IRSpJQK-L:)/M "¹698:)uI@F-^e)>K#V(S�^g^:MN,�W/S�I+,$K#OgD�IR8gStIhJZS�F_� )
LH)/'X)/M$K#^ )�LEK#OEI+8g)/J S�*R)3*R)�DGI+*R,�WYI+)�LuI+KQI+8gKXD+)<.b8:KXD+)1LHK#JZS#,NOTW�S�O��e) J�KHLH)�MN)�LEUgDG,$O:PQIR8:)<*R)/M�StI+,$K#OeS�M}JQKHLH)/M "�698g)
;TS�O-UHV�SXWYI+Ug*+,$O:PZL:StI[S��gSXDG)1W/K#JQ^:*R,$D+)�DbSQ'tS�*R,$)�I@FhK#V�KX�H¤@)�W�IRDiD+UgW[8>S#D9IR)��-I��eLH)�D+,NPXO>LH*RS�.b,$O:PmD��:D+^gStIR,$S#M�,$OHV�K#*RJZStI+,$K#O��
S�OgL_^eS�*+IQD+U:�gSXD+D+)/J��:MNF_LH)�D+W/*+,$^HIR,NKXO�"_698:)�D+)ES#*+)EW�KXJ�^gMN)/�²KX�H¤@)�W�IRDQS�OeL�DG8eS�*R)uLH, / )�*+)�OmI�*R)/M�StIR,NKXOgDG8g,N^gD�D+UgW[8¸SXD
S�P#PX*+)�PXS�I+,$K#O3�m,NOg8:)/*R,kI[S�OgW/)!�:S#OgL�S#DRDGKHW�,�StIR,NKXOgD�"�.b8g,$W[8�W/S#OE� )1OgS�I+U:*[S�M$MNF�*+)�^:*+)�DG)�OmI+)�Lu,$O�Sh%1%3?3¥9;�C�"g698:)2IR*RSXLH,Nc
I+,$K#OgS#M�?(¥9;�CHDbS#*+)3�:U:,$MNIiK#O>DG,$JQ^:M$)2S#�gDGI+*[S#WYIR,NKXOgD9S�OgL�I+8g)1JQS#^:^:,$O:PQK�V\S�W/K#JQ^:M$)���KX�H¤@)�W�Ib,$DbLHKXO:)2�-F �eStI+I+)�O:,NOgP
,kI[D9OgStIRU:*RS#M}8:,$)/*[S�*[W[8mFX"

� ��S#W[qZK#V\L:)�W�,�D+,NKXOED+U:^:^ K#*+I9V�S#W�,$M$,kIR,N)�D
CmIRS#OgL:S�*[LZK�/ec I+8:)/c�D+8:)�MkV\?(¥9;�CHDbS#*+)3D@IR*+UeWYI+Ug*+)�LZV�K#*�IR*RSXLH,kIR,NKXOgS�M}S#^:^:M$,$W�StI+,$K#OeD�D+UgW[8uSXD��gS�O:q-,$O:P7�HSXW/W�KXU:OmI+,$O:P7�-)/IRW�"
4i)/OeW�)!��,NI�,�D�O:K#I�D+U:*+^g*+,�DG,$O:P9IR8gStI�J�KmD@I�K�V-I+8:)�DG)�?(¥9;�CHD�M�S#W[qiV�UgOgWYIR,NKXOgS�M$,kIR,N)�D�V�KX*�LH)�W�,�DG,$K#O<D+U:^:^ K#*+I�"�698:)»W/K#OmI+*RK#M$MN)�*
K�V�S�JZS�O-UHV�SXWYIRU:*+,$O:PZD+F-DGI+)�J�K�V IR)/O>W�KXOgD+U:MkI[D�I+8:)1)/�H^e)�*GIBD+FHD@IR)/JZD�V�K#*iLH)�W�,�DG,$K#OEJZS�q-,$O:P�V�K#*b'tS�*R,NKXUgD9S#W�I+,$'m,NI+,$)�D�"

� C-U:^:^ K#*+I9V�K#*iS#W�I+,$'#)2*R)�D+^eKXOgDG)
;>KXDGI(W�KXO-'#)/OmIR,NKXOgS�M�?3¥9;�CHD3S�*R)<^:*R,NJZS�*R,$MNFuP#)�S#*+)�LuI+Kt.9S�*[L:DiS�^g^:MN,�W/S�I+,$K#OgDbI+8gS�I3LHKhOgK�I(*R)�¶mU:,$*R)2I+8:)�L:StI[S��gSXDG)2IRK
*+)�S#WYI�S�UHIRK#JZStIR,$W�S�M$MNF².b8:)�O·ST^gS#*GIR,$W/U:M�S�*�LgStIRS�'tS�M$U:)EW[8eS�O:PX)�D�"�698:)uJQS#O-UHV�S#W�I+U:*R,NOgP�L:S�IRS��eS#D+)ZI+8gS�I�.�)uL:)�D+,N*R)
J UgDGIBDGUg^:^eKX*GI3S#WYIR,N'X)2V�)�S�I+U:*R)�DbM$,$q#)2I+*R,$P#P#)�*RD9.b8g,$W[8TS#*+)1O:)�W�)�D+DRS�*RFZV�K#*iV�S#WYIRK#*RF�W�KXOmI+*RK#M "�698:)�DG)1IR*+,$P#PX)/*[DbS�*R) 'g*+)�L
.b,kIR8�W[8eS�O:PX)(,$O>L:StI[S�'tS#MNU:)X"

698:)iD+K�V I@.9S�*R)bS�'�S#,NM�S��gMN)�I+KHL:S�F�W/S#O:O:K�I � )iLH,$*+)�WYIRMNFQS�^:^gMN,$)�L�V�K#*�W�K#OmIR*+KXMNM$,NOgP2S2JZS#OmU:V�S#WYIRU:*R,NO:P1D+FHD@IR)/J�"®%(Og)BDGKXMNU:I+,$K#O
I+K�I+8:,�D3^:*RK#�:M$)/J .�K#U:M�L>� ) IRK��:U:,$M�L�ShOg)/. D+FHD@IR)/J DG^ )�W/,$S#MNM$FEI+U:Og)�L>V�KX*3LgStIRS�JZS�OgS#P#)/JQ)�OXI2S�OgL�W�K#OmIR*+KXM�K�V»S#O��\;�C�"

]Xf



������� �������y
 � �V�+� 
 
�� 
 ��� � � � 
 � ��� �.��� ��� ����� ��� ����� �.� ]Xj

AiOgK�I+8g)/*ZDGKXMNU:I+,$K#O·,�D�I+Kp�:U:,$M�L¹;T=@?iA(C·K#O·I+K#^¹K�V3S�'�S#,NM�S��gMN)uI+K-K#M�D�"�=�IZ.�SXD�LH)�W�,�LH)�L·I+8eStIQI+8:)>;>=@?BA(C¸S�*[W[8:,kIR)�W�I+U:*R)
.�K#U:M�LZW�KXJ�^g*+,�DG)(S<�gSXW[q#)/OeL�?3¥9;�CZ.b8g,$W[8Z.�K#U:M�LQV�U:*RO:,�DG8uS�M$M:I+8g)B*R)�¶mU:,$*+)�J�)�OmIRD K#V�;>=@?iA3CZS#D�S<?(¥9;�C}"-A(L:LH,NI+,$K#OgS#MNM$F!�
V�U:OgW�I+,$K#OgD�.�K#U:M�LZ� )(,$OgW/K#*R^eKX*RS�I+)�L�IRK�;>=@?BA(ChI+K PX,N'X)B,NI�IR8:)iV�UgOgWYIR,NKXOgS�M$,kI@FZK#V�S�W/K#OmI+*RK#M$M$)/*®V�KX*�S#Ou�\;�C�":C-,$OgW�)3;>=@?iA3C
*R)�¶mU:,$*+)�D�)�J � )�L:L:)�L�W�KXOXIR*+KXM �-IR8:)<L:S�IRS��eS#D+)(J�UgD@Ii� )<W/S#^gS��gMN)2K�V\S#W�I+,$'#)/M$Fh*R)�D+^eKXOgLH,$O:P�I+K �G)�'#)�OXI[D  �,$OuIR8:)<D+F-DGI+)�J�"

698:) 'g*[D@IiDGI+)�^�IRKt.�S#*RL:D��:Ug,NM�LH,$O:PZ;>=@?iA(Cu,�Db,�LH)/OmI+, 'eW�StI+,$K#OEK�V�V�)�S�I+U:*R)�D9K#V�I+8g)1�gS#W[qmc�)/OgL�)/O:PX,NO:)X" 698:)2O:)��-IiD+)�WYIR,NKXO
,�LH)/OmI+, 'g)�D9I+8:)1*R)�¶mU:,$*R)/JQ)/OmIRD�K#V�IR8:)1�gS#W[qX)/OgLhV�K#*i;>=@?BA(C�"
�/h{� S 6JAB2]Y R 6JG R 6 �`Y�1 R 6ck P'O 2]nF6XDFAH[  6gMFk ; � 9 ?
A ?3¥�;�C<V�KX*+JZD�IR8:)b�gS#W[qX)/OgL�)/OgP#,$O:)9K�V};>=@?iA(C}"m%BI+8:)�*\V�)�S�I+U:*R)�D\.b8:,�W[8QP#,$'#)9;>=@?iA3C�I+8:)9V�U:OeWYI+,$K#OeS�M$,kI@F<K#V�S2W/K#OmI+*RK#M$MN)�*
S�*R)2�:U:,$MkIBS#*+KXU:OgL�I+8:,�Db?3¥�;�C�"e698:)3V�KXMNM$Kt.b,NOgPQS#*+)(I+8g)2V�)�StIRU:*R)�D9)��H^ )�W�I+)�LuV�*RK#J I+8:)1�gSXW[q#)�OgL�?3¥9;�C�"

� ?(S�IRSQJQKHLH)/M � 698:)1JZS�O-UHV�SXWYIRU:*+,$O:PhLHKXJZS�,$O�W/K#JQ^:*R,$D+)�DBSQOmUgJ � )/*iK#V®W/K#JQ^:M$)��EK#�H¤@)�WYIRD�"��gK#*i)/�:S�JQ^:M$)!�eSQJZS#OmU:c
V�S#WYIRU:*R,NO:P1W/)/M$M:W�K#OmI[S�,$OgD®S3OmUgJ � )/*®K�V JZS#W[8:,$O:)�D���JQK#Og,kIRK#*R,NO:P1D+)/OgD+K#*[D���S�OgL�)�¶mU:,$^:JQ)/OmI»D+UgW[8�SXD�I+K-K#M�D®S�OeL�':�-IRU:*+)�D/"
698:)BV�SXWYIRK#*RF�M�S�F#KXUHI�L:)�IRS#,NM�D�*+)�¶mU:,N*R)(D+^gS�I+,�S�M�K#�H¤@)�WYI[D IRKQD+8:Kt. ^ KXD+,kIR,NKXO�"®698:)3^eKmDG,NI+,$K#OuK�V�S#OuA �3µ�,$D�*R)/^:*R)�D+)/OmIR)�L
�mFhI+8:*R)/)<W/K�c�K#*[LH,NOeStI+)�D/"®698:)�DG)1KX�H¤@)�W�IRDbOg)/)�LuIRKZ�e)1*R)/^:*R)�D+)/OmIR)�LuOgStIRU:*RS#MNM$Fh,$OEI+8:) LgStIRS#�gS#D+)#" 4B)/OgW/)!�HIR8:) ?3¥9;�C
J UgDGIiDGU:^g^eKX*GIbV�)�StI+Ug*+)�DbDGUgW[8�S#DbW/K#JQ^:M$)���KX�H¤@)�W�IRD��H,NOg8:)/*R,kI[S�OgW/)!�:S#P#P#*R)/PmStIR,NKXOgD��m)�I[W�"

� 4iK#JQKXP#)/Og)/K#UeD ,$OmI+)/*+V�S#W/)�� 698:)>D+FHD@IR)/J¯J�UgD@Ih^g*+)�DG)�OXIZSpU:O:,NV�K#*RJ ,$OmI+)/*+V�S#W/)�IRK_S�M$M9I+8:)>K#I+8:)�*Z^:M$S#OmIZD+K�V I@.9S�*R)
J�KHLHUgMN)�D/"®698:,�DbJZS�qX)�D�I+8g)2IRS#D+qhK#V�,$OXIR)/PX*RS�I+,$O:P IR8:)<D+F-DGI+)�J )�S#D+,N)�*�"\698:,�Db,NOmIR)/*+V�S#W�)2J�UgD@Ii� )1,$OgLH)/^ )/OeLH)/OmIiK�V�I+8g)
L:StI[S��gSXDG)(V�K#*RJZStIRDbS#OgLED@IR*+UgW�I+U:*R)�D9K#V�IR8:)1,$OgLH,$'m,�LHUgS#M�DGUg�Hc�D+FHD@IR)/JZD9,$OuIR8:)<�\;�C�"

� �gS�UgMkI3I+KXMN)�*RS#OgW�)�S�OgL�*+)�W�Kt'#)�*+F ��=�I1,$D3O:)�W�)�D+DRS�*RFEI+8gS�I3.b8:)�O�IR8:)Q?(¥9;�C�*+)�W�Kt'X)/*[DbV�*RK#J S�W/*RSXDG8��},kI2J UgDGI1*+)�DG)/I
I+8:)�LgStIRS#�gS#D+)�I+K¹S�W�KXOgD+,$DGI+)�OXI�DGIRS�I+)X" C-K#JQ)�K#V2I+8:)�*+)�W�Kt'#)�*+F²IR)�W[8:Og,$¶mU:)�DhUgD+)�L �-F¢W�KXOm'X)/OmI+,$K#OeS�Mi?3¥�;�C S�*R)
W[8:)�W[q-^ K#,$OXIR,NOgP�S�OeLhM$K#P#PX,NOgPg"®C-,NOeW�)3I+8:)1L:S�IRS#�gS#D+)B8gSXD9S�OuSXWYIR,N'X)(*RK#M$)B,$OEW/K#OmI+*RK#M$M$,NO:P I+8:)2D+F-DGI+)�J �:S�D+FHD@IR)/J�W�*[S#D+8
*+)�DGU:MNIRD9,$OEMNKmD+D9K#V�IR)/JQ^eKX*RS#M�L:StI[S:"

� �2O:Kt.bMN)�LHP#)ZJZS#OgS�PX)/JQ)/OmI��698g)ED+FHD@IR)/J J UgDGI�� )EW�S�^gS#�:M$)hK�VBD+U:^:^ K#*+I+,$O:P�*RU:M$)�D�S�OgL_^ K#M$,�W�,$)�D�K�VbI+8g)hV�S#W�I+KX*+FX"
698:)3L:)�D+,NPXO:)/*�J UgDGI9�e)2S��:M$)(I+KQS#DRDGKHW�,�StIR)BS#W�I+,$K#OgD�.b,NI+8�I+8:)�DG)3*+UgMN)�D/"®698:,�D�V�)�StIRU:*R)(.b,$MNM�)�OgS��:M$)(I+8:)(I+8:)1?3¥9;�CQIRK
^:*+Kt'-,�LH)2S#WYIR,N'X)2*+)�DG^ K#OgD+)(I+KhL:S�IRS��eS#D+)()�'#)/OmI[D/"

� C-)�I+I+,$O:P�LH, /�)/*R)/OmI�W/K#OgD+,$DGI+)�OgW�F�M$)/'#)�M$D�� xiO:M$,NqX)iIR8:)(W/K#O-'#)�OXIR,NKXOgS�MeS�^:^:M$,�W/StIR,NKXOgD M$,$q#)i�gS#O:q-,NOgP7�-S�M$M:I+8g)BIR*RS#OgD+SXWYIR,NKXOgD
,NO_IR8:)�JZS#OmU:V�S#WYIRU:*R,NO:P�)/O-'-,N*RK#O:JQ)�OXI<Og)/)�L�O:K�IQD+S�I+,�D@V�F�I+8:)EAB��=@? ^g*+KX^e)�*GIR,N)�D/"�?(, / )�*+)�OXI�I+*[S�OgDRS#W�I+,$K#OgD<*+)�¶XUg,N*R)LH, /�)/*R)/OmIb,�DGKXM$S�I+,$K#OEMN)�'#)/M�D�"
�:K#*�)��:S�JQ^:M$)!�iLH,�DRW�*R)/^gS#OgW�,$)�DZ,$O¢V�S#W�I+KX*+F¹D@I[StI+UeDh,$OHV�K#*RJZStI+,$K#O D+UgW[8 S#DuL:StI[SpV�K#*ED@I[StI+,�DGI+,�W/Dh.b,$M$MBO:K#IuS /�)�W�I�I+8g)
W�K#*R*R)�WYIRO:)�DRD�K�V2)��H)�W/UHI+,$K#O¢K#V(IR8:)�W�KXOmI+*RK#M$MN)�*�" �gS#,NM$U:*R)�I+K_*R)/PX,$DGI+)�*ZU:^ LgStI+)�DZ.b,$MNM(K#O:M$F·S /�)�W�IuS�OeS�M$F-D+,�D/"hxBOgLH)/*
Kt'#)/*RM$KXS#L¹W�KXOgLH,NI+,$K#OgD��i,NIEJ�UgDGIu^:*RKt'-,$LH)�*+)�S�MNcdIR,NJQ)�*R)�D+^ K#OgD+)>I+K·I+8:)p,$J�^ K#*+IRS#OmIED+)/OgD+K#*[DhS�OeL J UgDGI>DG)�MN)�WYI+,$'#)�MNF
,NPXO:K#*R)BIR8:KXD+)2K�V\MNKt.�)/*9^:*R,$K#*R,kI@FX"

� C-U:^:^ K#*+IiV�K#*3M$)/PXSXW�FEL:StI[S �´��U:*R*+)�OmI+M$FES#MNM�JQS#O-UHV�S#W�I+U:*R,NOgP�L:StI[SZ,�D(DGI+KX*+)�L�,NOT*R)/M�StIR,NKXOgS�M�K#*B8g,N)�*RS#*RW[8:,�W/S#M}V�K#*RJZStI�"
=�I9J�UgDGIi�e)1^ KXDRDG,$�:M$)3I+KhD+U:^:^ K#*+I9M$)/PmS#W/F�S�^:^gMN,�W/S�I+,$K#OgD�.b,NI+8�I+8g)1O:)/.�DGFHDGI+)/J�"

� ¼®�-I+)�OgDG,$�:,$MN,NI@F � ;>=@?iA(C�)�D+D+)/OmI+,�S�M$M$FTW�K#JQ^:*R,�DG)�D(K#V�S�L:S�IRS��eS#D+)�)�O:P#,$O:)Q.b8:,�W[8pW�S�Op�e)Z)/�mIR)/OgL:)�L�I+K�,NOeW�M$UgLH)QI+8g)
DG)/I<K�ViW�KXOXIR*+KXM®V�U:OgW�I+,$K#OgD<I+8gS�I )/OeS��:M$)h,NI<I+K�W/K#OmI+*RK#M\IR8:)�^gM$S#OXI�"E698g,$D ,$D ^eKmD+D+,N�gMN)hKXO:M$F�,NV�IR8:)uLgStIRS#�gS#D+)Q)/O:PX,NOg)
^:*+Kt'-,�LH)�D9S#OES#^:^:M$,$W�StI+,$K#OE,$OXIR)/*+V�S#W/)(V�KX*9I+8:)1UeDG)�*#��D+F-DGI+)�J LH)�DG,$P#Og)/*$� .b*R,kI+I+)�OE^g*+KXP#*[S�JZD/"

op)18gS�'#)2M$,$DGI+)�LEI+8:)<*R)�¶mU:,$*R)/JQ)/OmIRD9K#V�IR8:)<�gSXW[q#)�OgL�)�O:P#,$O:)1KXOuIRK#^�K�V\.b8:,�W[8T;>=@?iA3C�W/S�OE� ) LH)/'X)/M$K#^ )�L}"�i)/�mI��:.�)
LH,�D+W/UgDRD�I+8:)<S#*RW[8:,NI+)�WYIRU:*+)3K�V®;>=@?iA3C�"
�/h
	 9 :<;>= ?^A R [on�13256J[\25Y R 6
698:)<;>=@?BA(CES�*[W[8:,NI+)�W�I+U:*R)2W�K#OeDG,�D@I[D9K�V�V�K#U:*bM�S�F#)�*RD�"

� =lMNM$UgDGI+*[S��eS#W[q#)�OgLh)�O:P#,$O:)
� ;>=@?iA(CED+)/*R'#)�*
� ab)�S#Mkcl69,NJQ)1?3StIRSZC-)�*+'X)/*
� ;>=@?iA(CED+)/*R'#)�*�,$OmI+)�*GV�SXW�)
=lOuI+8:)2V�KXMNM$Kt.b,NOgPQD+U:�gD+)�W�I+,$K#OgD��H.�)2L:,$DRW�UgDRD�I+8g)2V�K#U:*bM�S�F#)�*RD�K�V®;>=@?iA3C�"



������� �������y
 � �V�+� 
 
�� 
 ��� � � � 
 � ��� �.��� ��� ����� ��� ����� �.� ]-�

DATABASE

ILLUSTRA

SERVER

QUERY
ILLUSTRA

INTERFACE

ILLUSTRA
APPLICATION
INTERFACE

USER
INTERFACE

Supervisor

REAL-TIME DATA  SERVER

M I D A S       S E R V E R

MULTIMEDIA

Operator

INTERFACE
PLANT

       System
Manufacturing

��,$P#Ug*+) �-"$!��®;>=@?BA(CEAi*[W[8:,NI+)�W�I+U:*R)



������� �������y
 � �V�+� 
 
�� 
 ��� � � � 
 � ��� �.��� ��� ����� ��� ����� �.� ]X�

� ������� YZ%�%)2	�,67.0 ��0�5��=$&(�# $ (+*=')(+$
=lM$MNUgDGI+*[S�,$DZS²W�KXJQJ�)�*RW/,$S#MNM$F�S�'tS�,$M$S#�:M$)�%(�H¤@)�WYIGclab)�M$S�I+,$K#OgS#M9?3¥9;�C�" =�IZ,�DQ)�DRDG)�OmI+,�S�M$MNF�S�*+)�M$S�I+,$K#OgS#Mb?(¥9;�C¹D+U:^:^ K#*+I+,$O:P
K#�:¤@)�WYI KX*+,$)/OmIR)�L�V�)�S�I+U:*R)�D W/K#JQ^:M$)�IR)b.b,kIR8hS1¶XUg)/*RF M�S�O:PXUgS�PX)9S#OgLQS#W�W�)�DRD\JQ)�IR8:KHL:D;� =Vx �2�Xf���=@ABº»=@�Xf*�X=@?iA �2�Xfy��"\=lMNM$UgDGI+*[S
D+U:^:^ K#*+IRD CmI[S�OgLgS�*[Ld�(Ug)/*RF)��S#O:P#UeS�P#) �dCU� � �3V�KX* S#W�W�)�DRD+,NO:PEIR8:)�L:S�IRS��eS#D+)#"�=�I�^:*+Kt'-,�LH)�D1S#O²)/M�S�� K#*[StI+)ZD+)�I K#V�M$,$�:*RS#*+F
*RK#UHIR,NO:)�D2.b8:,�W[8�JZS�F>� )ZUgDG)�LTV�KX*<LH)/'X)/M$K#^:,$O:P�S�^:^gMN,�W/S�I+,$K#OgD�"�698g)�=lM$M$UgD@IR*RS�?3¥9;�CpDG)�*+'X)�D3S#D3I+8g)��eS#W[q#)�OgL�)/O:PX,NO:)�V�KX*
;>=@?iA3C�"

;>KmD@I<M$)/PmS#W�F�S�^:^:M$,�W/StIR,NKXOgD2UgD+)�LpV�KX*2I+8:)hJZS#OmU:V�S#WYIRU:*R,NO:P>^g*+KHW�)�D+D+)�D2S#*+)Z�gSXDG)�LpK#OpI+8:)Z*R)/M�StIR,NKXOgS�M®JQKHLH)�Md"E=lMNM$UgDGI+*[S
JZS�^gD(IR8:)QK#�H¤@)�WYIRD3,$OmI+KEIRS#�:MN)�D3,NO�I+8:)ZL:S�IRS#�gS#D+)#" 4B)/OgW/)!��SXL:S�^HIR,NOgP�IR8:)QMN)�PXS#W/FTS�^:^gMN,�W/S�I+,$K#OTIRK�IR8:)Z;>=@?iA3C�L:S�IRS#�gS#D+)� )�W�KXJQ)�D )�S#D+,N)�*�"\698-UgD��#IR8:,$D�W�KXJ �:,$OgStIR,NKXOZK�V}*R)/M�StI+,$K#OeS�MeS#OgLQK#�:¤@)�WYI�K#*R,N)�OXIR)�LZS#^:^:*RKXS#W[8�,�D�S#^:^:*RK#^:*R,$S�I+)9V�KX*»K#Ug*»DGFHDGI+)�JE"
§h�t��y�����z-�#������z��e~B��£�£d��©��/�t|
=lM$MNUgDGI+*[STUeDG)�D<IR8:)uW/MN,$)/OmIZDG)�*+'X)/* S#*RW[8:,NI+)�WYIRU:*+)hV�K#*�8gS�OgL:MN,$O:PTIR8:)�L:StI[STK�VbIR8:)�L:StI[S��gSXDG) � =Vx �2�mfK��"�=lM$M$UgD@IR*RS�^:*RK-W/)�DRDG)�D
W�KXJQ^:*+,�D+)

� J�,�L:S#)/JQK#O3�H.b8g,$W[8E,$DbI+8:)1JZS�,$OE=lMNM$UgDGI+*[S�D+)/*R'#)�*9^:*+KHW/)�DRD
� ¼ M�S�O ��,$W/)/OgD+)<;TS#OgS�PX)/*��m.b8g,$W[8EJZS�OgS#P#)�D�M$,$W/)/OgD+)1,�D+D+U:)�D�V�KX*b=lMNM$UgDGI+*[S�^:*+KHLHUeWYIRD
� J�,�D+)/*R'#)/*9^:*RKHW�)�D+D��-K#O:)2,$OgD@I[S�OgW/)1K�V�.b8:,$W[8�,�DbDG^eS�.bO:)�L�V�K#*b)�'#)/*RFhW�M$,$)/OmIi^:*RK-W/)�DRD
� W�M$,N)�OXIb^:*RKHW�)�D+D��H.b8:,�W[8EW/K#U:M�LE�e)2IR8:)<¶mU:)/*RFZ,NOmIR)/*+V�S#W�)2KX*9I+8:)<S#^:^:M$,$W�StI+,$K#OE^:*RK#PX*RS#J�JQ,$O:P ,$OmI+)�*GV�SXW�)

��£d£���©/����|p~�z-|H�����tzm©
698:)u=lMNM$UgDGI+*[ST?(¥9;�C�^:*RKt'm,�LH)�D S>O-U:J��e)�*�K#VbV�)�StIRU:*R)�D�.b8:,$W[8�S#*+)uO:K�I�^:*R)�D+)/OmI ,$O�JQKXDGI I+*[S#L:,kIR,NKXOgS�M�L:StI[S��gSXDG)�D/"�698g)
V�K#M$M$Kt.b,NO:PuLH,$DRW�UeD+D+,NKXOT,�DBKXO>I+8:)�I+8gKXD+)<V�)�S�I+U:*R)�D(K�V =lM$M$UgD@IR*RS7�e.b8g,$W[8pS�*R)<O:K�I2W�KXJ�JQKXOT,NO�K�IR8:)/*3W�K#JQJQ)/*[W�,�S�M$M$FES�'tS�,$M�S��:M$)
?3¥�;�C�"

� ��K#JQ^:M$)��·%(�H¤@)�W�IRD���=lM$MNUeD@IR*RS>,�D��gS#D+,$W�S�M$MNFpS�O�)/�-I+)/OeLH)�L_*R)/M�StIR,NKXOgS�M�?(¥9;�C�"�=�I�^g*+Kt'-,�LH)�D<Sp%1%�,$OmI+)�*GV�SXW�)ZIRKTI+8g)
U:OgLH)�*+M$F-,NO:P�*+)�M$S�I+,$K#OgS#MgJQKHLH)/M "®¼ 'X)/*RF�KX�H¤@)�W�I9W/K#*R*+)�DG^ K#OgLgD\I+KQS1I[S��:M$)B,$OhIR8:)3LgStIRS#�gS#D+)#" ��K#JQ^ KXD+,kIR)3S�IGIR*+,$�:UHIR)�D�K�V
S�O�K#�H¤@)�WYI(S#*+)�D@IRK#*R)�LE,NO�DG)�^gS�*[StIR)(I[S��:M$)�DB.b8:,�W[8TS�*R) S�UHIRK#JZStIR,$W�S�M$MNFEW�*R)�S�I+)�LE�-FE=lMNM$UgDGI+*[S:"B��K#JQ^ KXD+,kIR) StI+I+*R,N�:U:I+)�D
JQS�FQ� )3S#*+*[S�FHD��mDG)/IRD�K#*9S W/K#J��:,NOeStI+,$K#O�K�V�I@.�K KX*�JQK#*R)2StIGIR*+,$�:UHIR)�D�"®698:)/*R)B,�D�O:K�D+U:^:^ K#*+I�V�K#*�J�)�J � )/*�V�U:OgW�I+,$K#OgD
K�V�S#OuKX�H¤@)�W�I�"

� �:U:OgW�I+,$K#OgD��·698:)pUgD+)/*�W/S#O W�*R)�S�I+)>V�UgOgWYIR,NKXOgD�.b8:,�W[8 JZS�F¹� )_LH) 'eO:)�L ,NO I+8:)_C8� � D+F-OmIRSt� KX*ES � V�U:OgW�I+,$K#O�"
�:U:OgW�I+,$K#OgD9W�S�O�*R)�IRU:*ROuS�'�S#MNUg)(KX*�S�DG)/I�" 698:)�FhW/S#O�� )(UgD+)�L�I+K��:U:,$M�L�,NI+)�*RS�I+K#*[D�"�=�Ib,$D�^ KXDRDG,$�:M$)BIRK��g,NOgLuK#^ )/*[StIRK#*[D
I+K�V�U:OgW�I+,$K#OgDiS#OgL�I+KZKt'#)�*+M$KXSXLQV�U:OgW�I+,$K#OgD�"

� abU:M$)�D��\698g)3*RU:M$)�DbD+FHD@IR)/J ,$Ou=lM$MNUeD@IR*RS�,�D9)/'#)�OmIGclLH*+,$'#)�O�"\A *RU:M$)1W/S�Ou�e)<D+^ )�W�, 'g)�LhV�KX*�KXO:M$FhK#O:)3K#�:¤@)�WYIiW/M$SXD+D�.b8:,�W[8
JQS�F·�e)>IR8:)>)/OmIR,N*R)�IRS#�:MN)>KX*�S_W�KXMNUgJ�O¢K#V2SpI[S��:M$)#" =lMNM$UgDGI+*[S²UgDG)�D�I+8:) �}IKGJL7- m � .jLeM1) - ) .jL m g�A�- ) .RL�W/K#OgW/)/^HIZV�KX*
8gS�OgL:MN,$O:PT)�'#)/OmI[D<,$O_I+8:)EDGFHDGI+)�JE"�o 8:)/O·S aN? -F? �4? +JG��}IjGEL�-»KHW/W/U:*RD��\,kI�IRS#q#)�D�S�ODg�A - ) .jL¢StV IR)/*�)/'tS�M$UgS�I+,$O:P>I+8g)
� .RL�M ) - ) .RL�.b8:,�W[8�,$D9�gSXDG)�L�KXOEI+8:)1*RU:M$)�D9.b8:,�W[8u8eS�'#)2�e)�)/O>S�^g*+,$K#*R,}DG^ )�W/, 'g)�LhIRKQI+8:)<D+FHD@IR)/J�"

� =@DGKXM$S�I+,$K#O ��)/'X)/M�D�V�K#*b*R)�S#LgD ��=lM$MNUeD@IR*RSQD+U:^:^ K#*+IRD9V�KXU:*bMN)�'#)�M$D9K#V�,�DGKXM$S�I+,$K#OuV�K#*b*R)�S#L:,NO:PQL:S�IRS:"
�
ab)�S#LqxiOgW/K#JQJQ,kI+I+)�L ��698:,�DbM$)/'X)/M}^ )/*RJ�,NIRDbI+*[S�OgDRS#W�I+,$K#OgD�I+KQ*R)�SXL�U:OeW�K#JQJQ,NIGI+)�LE'�S#MNUg)�D9K�V�I+8g)<L:StI[S:"
�
ab)�S#LT��K#JQJQ,kI+I+)�L ��698:,�D9M$)/'#)�M�^ )/*RJ�,NIRD�IR*RS#OgDRS#WYIR,NKXOgD�I+KhD+)/)1L:S�IRSQS#D9,NIi,$Di.b8:)/OuI+8:)2IR*RS#OgDRS#WYIR,NKXOEDGIRS#*GIR)�L}"
�
ab)�^e)�StIRS#�:M$) ab)�SXL � 698:,$D(M$)/'#)�M�LHK-)�DBO:K�I(^e)�*+JQ,NIBI+*[S�OeD+SXWYI+,$K#OeD9I+Kh*R)�SXLEU:OgW�KXJQJ�,NIGIR)�L�IR*RS#OgDRS#WYIR,NKXOgDb�:U:I(,NILHK-)�D9OgK�Ii^:*RK�IR)�WYIiS#PXS�,$OgDGIb^:8gS�OmIRK#J�*R)�SXL:D/"

�
C-)�*+,�S�M$,Ns�S��:M$)�� 698:,$D2,�D(I+8:)Q8:,$P#8g)�DGI3M$)/'X)/M\K�V»,�D+K#M�StI+,$K#O�.b8:)/*R)�I+8:)�I+*[S�OeD+SXWYI+,$K#O�LHK-)�D3O:K�I1D+)/)�I+8:)Q*R)�D+U:MkI[D3K�V
U:OgW/K#JQJQ,kI+I+)�LEI+*[S�OgDRS#W�I+,$K#OgD9S�OeLuD+)/*R,$S#MN,$s�S#�:,$MN,NI@FZ,$DiJQS#,NOmI[S�,$O:)�L}"

� AiM$)/*+I+)/*[D���=lMNM$UgDGI+*[SB8eS#D\SB^g*+Kt'-,�DG,$K#O1�-F<.b8:,�W[8 ,NI W/S#O *[S�,�DG)�S�M$)/*+I\D+,NPXOgS�M�D�"�698:)�DG)9S�*R)�UeDG)�L<�-F S�^g^:MN,�W/S�I+,$K#O<^g*+KXP#*[S�JZD
V�K#*b,$OHV�K#*RJZStI+,$K#OEK�V�KHW/W�Ug*+*R)/OgW/)(K#V\SXDGF-OgW[8g*+KXO:K#UgD�)/'X)/OmIRD�"

� 69,NJQ) 6�*RS�'X)/M �»698:,�DbV�)�StI+Ug*+)<)�OgS��gMN)�D9I+8:)�UgD+)/*bIRK�¶mU:)/*RFELgStIRS�IR8gStI3.�SXDiW�Ug*+*R)/OmIBStI3SQ^eKX,NOmI(,$O�I+,$JQ) KX*BLHU:*R,NOgPhS
^e)�*+,$KHL��e)/I@.�)�)/O�I@.�KZ^eKX,NOmIRD(,$O�I+,$J�)X"i698:,�DB,�DiJZS#L:)<^eKmD+D+,$�:MN) �mFuI+8g)<O:K�c�Kt'#)�*+.b*R,NI+)3I+*[S�OgDRS#W�I+,$K#OE^:*RK-W/)�DRDG,$O:PhS#OgL
S�*[W[8:,N'-,$O:P�V�)�StIRU:*R)�D9K�V�=lMNM$UgDGI+*[S:"



������� �������y
 � �V�+� 
 
�� 
 ��� � � � 
 � ��� �.��� ��� ����� ��� ����� �.� ]X�

�u��| �Q �|g����©u�e~B��£�£d��©��/�t|
698:)2V�)�StI+Ug*+)�D9K�V�=lM$M$UgD@IR*RSQD+)/)�J D+U:,kI[S��:M$)3V�K#*bKXU:*iS�^:^gMN,�W/S�I+,$K#O�" 4iKt.�)/'X)/*��-=lMNM$UgDGI+*[S�,�D9O:K#Ii.b,kIR8:K#UHIi,NIRDBLH*RS�.b�eS#W[qHD/"

� 698:K#U:PX8�=lM$MNUeD@IR*RS�MNKXP#,�W/S#MNM$FZDGU:^g^eKX*GI[D9K#�H¤@)�WYIRD��mI+8:)�F�S�*R)3,NJQ^:M$)/JQ)/OmIR)�Lu,NOuI+8:)1L:S�IRS#�gS#D+)3SXD�IRS��gMN)�D/" 4i)�OgW�) �gLHU:*R,$O:P
D+W[8:)�JZS )�'#K#M$UHIR,NKXO�IR8:)<LH)�D+,$P#O:)�*b,$DbW/K#OgDRW�,$K#UgD+M$FhS�.�S#*+)3K�V�I+8:)1*R)/M�StIR,NKXOgS�M�JQ)�IR8:KHL�K�V�DGI+KX*+,$O:PZL:S�IRS:"

� �#UgDGI S#D2,$O_K�IR8:)/*�%1%3?3¥9;�CHD���=lM$MNUeD@IR*RS>LHK-)�D2O:K�I ^g*+Kt'-,�LH)ZSuOeStI+Ug*RS#M JQ)�I+8gK-LpK#V9D+U:^:^ K#*+I+,$O:PTS�PXP#*R)/PmStI+,$K#O�*+)�M$S�c
I+,$K#OgD+8:,$^gD/"®ABP#P#*R)/PmStIR,NKXOgD».�)/*R)2*+)�^:*R)�D+)/OmI+)�L�S#DbSXD+D+KHW�,�StIR,NKXOgD9S�OgL�D+)�IRD9,$OEI+8:)1,$JQ^:M$)/JQ)/OmIRS�I+,$K#O�"

� AiO�S#^:^:M$,$W�StI+,$K#O�^:*+KXP#*[S�J�.b8:,$W[8u,$D&�GM$,�D@IR)/O:,$O:P  1V�K#*9S�O�S#MN)�*GIR)/*��X8gSXD IRK ^ K#M$MgV�KX*»IR8:)2DG,$P#OgS#Md"\698:,�D»,$JQ^:M$,N)�D»IR8gStI�I+8g)I+8:)<M$,�D@IR)/O:,$O:Ph^:*RKHW�)�D+DiD+^ )/OgL:DBUgD+)/M$)�DRD(��º=x IR,NJQ)<.9S�,NI+,$O:PZV�KX*bI+8g)�S�M$)/*+I�"9A�^ KXDRDG,$�:M$)<.�K#*Rq�S#*+KXU:OgLu,$DiI+K�SXD+D+,$P#O�S
^:*+KHW/)�DRD�)/�:W�M$UgDG,$'#)�MNFhV�K#*i^ K#M$MN,$O:PQV�KX*9I+8:)<S#MN)�*GIiJQ)�DRDRS�P#)X"®698:,$Di^eKXMNM$,NOgPZ^:*+KHW/)�DRDbW�K#JQJ�U:O:,�W/StIR)�D�IR8:)1KHW/W�Ug*+*R)/OgW/)2K�V
S�O�S�M$)/*+IbD+,$P#OgS#Md"

� o 8:)/OEU:^�L:StIR)�DbK#V�I+)�JQ^eKX*RS#M�LgStIRSQS#*+)3JZS#LH)3I+KZS�IRS#�:M$)!�:LHU:)3IRK�IR8:)1O:K#c Kt'X)/*R.b*+,NI+)bV�)�StIRU:*+) �-I+8:)<D+,$s/)2K�V�I+8:)3IRS#�:M$)
P#*RKt.iD�¶mU:,�W[qmM$F#" 4i)�OgW�) �#StI�V�*R)�¶mU:)/OmI®,$OXIR)/*R'tS�M�D���L:S�IRS(.b8:,�W[8 8gSXD\�e)�W�K#JQ)9D@I[S�M$)�J�UgDGI\� )9JQKt'#)�L<I+K2S�O:K#I+8:)�*®D@IRK#*[S�P#)X"

698:)h,$OgSXLH)�¶mUgSXW�,$)�D1K#Vi=lMNM$UgDGI+*[S�JQS#q#)ZIR8:)hI[S#D+q�K#V9I+8:)E;>=@?iA(C�LH)�D+,NPXO:)/* J�KX*+)uLH, 6hW/U:MkI�"�698:)u=lMNM$UgDGI+*[S>?(¥9;�C²OgK
LHKXU:�HI 8gSXD®,kI[D\V�S�,$M$,NO:PmD��X�:UHI®IR8:)bV�)�S�I+U:*R)�D\,NI»K�/ )�*RD®D+UgW[8ZS#D®D+U:^:^ K#*+I®V�K#*»W/K#JQ^:M$)�� KX�H¤@)�W�IRD��XS#�:,NM$,NI@F<I+K<D+U:^:^ K#*+I Kt'#)�*+M$KXSXLH)�L
V�U:OgW�I+,$K#OgD���IR8:)iD+U:^:^ K#*+I®V�K#*®*RU:MN)�D S�OeL�S#MN)�*GIR)/*[D��#S#OgL I+,$J�)iI+*[S�'#)/M-*R)/OgL:)/*®,NI»DGU:,NIRS#�:M$)9V�K#*®UgD+)b,NOZS3JZS�O-UHV�SXWYI+Ug*+,$O:P1DGFHDGI+)�JE"
��£d£���©/����|p|:©Z|� �|g��� z-��� z-���e�d��z
698:)h�eS#W[q#)�OgL�)/O:PX,NO:)QV�KX*+JZD2IR8:)hM$Kt.�)�D@I<M�S�F#)�*1K�Vb;>=@?iA3C�"�=lM$MNUeD@IR*RS�*R)�W/)/,$'#)�D2*R)�¶mU:)�D@I[D2V�K#* '�S#*+,$K#UeD2K#^ )/*[StI+,$K#OeD2K#O²I+8g)
K#�:¤@)�WYI[D2,NOpIR8:)ZL:StI[S��gSXDG)X"�=�I<KX�e)�F-D2*RU:M$)�D2.b8:,�W[8p8gS�'#)��e)�)/O²^:*R)/'-,$K#UgD+MNFTD+^ )�W�, 'g)�L�IRKEI+8:)hD+FHD@IR)/J�"Q=�I 'g*+)�D �+S#MN)�*GIR)/*[D  
.b8:,�W[8<O:K#I+,NV�F2I+8:)�MN,�DGI+)/Og,NO:P3S�^:^gMN,�W/S�I+,$K#O<K#VHI+8:)�KHW/W�Ug*+*R)/OgW/) K�V S�O<)�'#)/OmI�"�=lM$MNUgDGI+*[Si,�D�*+)�DG^ K#OgD+,$�:MN)»V�K#*�W�K#OeW�U:*R*+)�OgW�F2W�KXOmI+*RK#M �L:S�IRS��eS#D+)(*R)�W/Kt'#)/*RF!�XI+*[S�OeD+SXWYI+,$K#OeD��:S#OgLuDGI+KX*RS#P#)3JZS�OgS#P#)/JQ)�OXI�"
=lM$MNUgDGI+*[S�K0/�)/*[D�I@.�KQ,$OmI+)/*+V�S#W/)�D�I+KQIR8:)1UgD+)/*[D �

� =lOXIR)/*[S#W�I+,$'#)��(U:)�*+F�=lOmI+)/*+V�S#W/)��\698:,�D»,$OmI+)/*+V�S#W/)iJZS�FQ�e)(,NO-'#KXq#)�L IR8:*RK#U:PX8�;>=@?iA3C�"X=�I9JZS�F�� )BUeDG)�LZ�-F�IR8:)(D+FHD@IR)/J
LH)�D+,NPXO:)/*[D9S�OgLELH)�'#)/M$K#^ )/*[DbLHU:*R,$O:PZD+W[8:)�JZS )�'#K#M$UHIR,NKXOES#OgL�D+W[8:)�JZS JQKHLH, 'eW/S�I+,$K#O�,NOEIR8:)<L:StI[S��gSXDG)X"

� Ai^:^:M$,�W/StIR,NKXOhº *RK#PX*RS#J�JQ,$O:P3=lOXIR)/*+V�S#W/)��\698:,$D»,NOmIR)/*+V�S#W�)b,$OgW/MNUgL:)�D»S<*+,�W[8ZDG)/I�K�V}M$,N�g*RS#*+F V�U:OgWYIR,NKXOgD�"\698g)BS�^:^gMN,�W/S�I+,$K#O
^:*+KXP#*[S�J W/S#MNM�DhS#^:^:*RK#^:*R,$S�I+)E=lMNM$UgDGI+*[Sp*+KXUHI+,$O:)�D�IRK�S#W�W�)�DRD�I+8g)TL:StI[SpDGI+KX*+)�L·,$O¹I+8:)�L:StI[S��gSXDG)X"¹=�I�S#M$D+K²,NOeW�M$UgLH)�D
LH,N*R)�W�I<S#W/W/)�DRD2MN,$�:*[S�*RFT*RK#UHIR,NO:)�D2.b8:,�W[8p�-F-^gSXD+D3IR8:)�¶mU:)/*RFT^gS#*RD+)/*���*RU:M$)QD+FHD@IR)/J S�OgL�I+8g)ZK#^HIR,NJQ,$s/)/*�"�698:)hL:,N*R)�W�I
S#W/W/)�DRD»*RK#U:I+,$O:)�DbS#*+)3,NOmIR)/OgLH)�LuV�K#*9UgD+)3,$O�^e)�*GV�KX*+JZS#OgW�)/c�W/*+,NI+,�W/S#Me*RK#UHIR,NOg)�D�"\698g)2D+K�V I@.9S�*R)3J�KHLHUgMN)�D9K�V�IR8:)1;>=@?iA3C
DG)�*+'X)/*�W�S�M$M S#^:^:*RK#^:*R,�StI+)B=lMNM$UgDGI+*[S S�^g^:MN,�W/S�I+,$K#Oh^g*+KXP#*[S�JQJQ,NO:P ,NOmI+)�*GV�SXW�)(*+KXUHI+,$O:)�D»I+KQS#W�W�)�D+D I+8:)2L:StI[S�DGI+KX*+)�LZ,$OhI+8g)
L:StI[S��gSXDG)X"

� �������  "Y�9 SW[ [}$ 7,��$ 7��
698:)b;>=@?iA3C�DG)�*+'X)/*�,$LH)�S�M$MNF �#D+8:K#U:M�L��e)iS#O ,$OXIR)/M$MN,$P#)�OmI��XL:)�W�,�D+,NKXOHc JZS#qm,$O:P3?(¥9;�C�W/S#^gS��gMN)�K�V�LHK#JZS�,$OQW�K#OmIR*+KXMd" ��K#PX,$W�S�M$MNF �
;>=@?iA3C_W�KXJQ^:*+,�D+)�D2K�V9IR8:)�=lM$MNUeD@IR*RS��gSXW[q#)�OgLp)/O:PX,NO:) �®S>DG)/I K�Vb*RU:MN)�D<KX* LH)�W/,$D+,$K#OgD<S#OgL_D+K�V I@.9S�*R)�*RK#U:I+,$O:)�D<V�K#*1V�SXWYI+KX*+F
W�KXOmI+*RK#M "\698g)3=lM$M$UgD@IR*RS��gSXW[q#)�OgL�)�O:P#,$O:)2.9S#DbLH,�D+W/UgDRDG)�L�,$OEI+8:)1)�S�*RMN,$)/*bD+)�WYIR,NKXO�"

;>=@?iA3CQ)��H^:M$K#,NIRD»I+8g) �+SXWYIR,N'X)� 3V�)�S�I+U:*R)BK#V}I+8:)(�gS#W[qX)/OgLQ)�O:P#,$O:)bIRK ^:*RKt'-,$L:)i*+)�S�MNcdIR,NJQ)BW/K#OmI+*RK#MeKt'#)�*®I+8:)(^:M�S�OmI�"®abU:M$)�D
JZS�F<� )BDG^ )�W/, 'e)�L�,NO�IR8:)b�gS#W[qX)/OgL�)/OgP#,$O:)bK#*\IR8:*+KXU:P#8QD+)/^gS#*RS�I+)9DGK#V I@.�S#*+)�*+KXUHI+,$O:)�D®K#*®�-F S1W/K#J �g,NOgS�I+,$K#O�K�V��eK#I+8�"\o 8:)�OW[8gS#O:P#)�D9K#*iU:^�L:S�I+)�D(S�*R)1JZS#LH)1IRKQI+8:)�L:StI[S��HIR8:) *RU:M$)�DiL:)�I+)�*+JQ,$O:)1IR8:)1V�U:OgW�I+,$K#O�IRKh�e) ,NO-'#KXq#)�L}"�698:)�W�K#OmIR*+KXM�*+KXUHI+,$O:)�D
.b8:,�W[8uSXWYI+UeS�M$MNFZ)�'�S#MNUeStI+)BI+8:)2^:M�S�OmIbD@I[StIRUgD9S�OgLuDG)�OgL�W/K#OmI+*RK#M�DG,$P#OeS�M�D�S#*+)BI+8:)1DRS�JQ)3SXD IR8:KXD+)3UgDG)�Lh,$O�IR8:)3*+)�P#U:M�S�*9�\;�C
W�KXOmI+*RK#M$MN)�*RD�"<698:)ZLH, / )�*+)�OgW�)Q8:)�*+)�,$D(IR8gStI2I+8g)/F�S#*+)�,NO-'XK#q#)�L>�-F>I+8g)Q?3¥9;�C�"�698:)ZLH)�W�,�DG,$K#O�JZS�q-,NOgPuJQKHLHU:M$)�D2JZS�F>� )
)��H^ )/*+I»DGFHDGI+)�JQD\.b8g,$W[8Q8gS�'X)�� )/)�O�,$OmI+)�P#*[StI+)�L ,$OmI+K<;>=@?BA(C�"m��Ug*+*R)/OmI+M$F!�X;>=@?iA(CQL:Km)�D\O:K�I ,$OgW/K#*R^eKX*RS�I+)�)��H^e)�*GI»D+FHD@IR)/JZD�"

�:KX*�)��:S#J�^gMN) ��.b8:)�O S9M$K�I�K#V-,$O-'#)�OXIRK#*RFi,�D�*R)/JQKt'#)�LBV�*RK#J I+8:)�D@IRK#*R)�D���IR8:)�W/U:*+*R)/OmI ¶mUgS#OmI+,NI@F(StI+I+*R,N�gUHI+) ,�D�L:)�W�*R)/JQ)�OXIR)�L}"
698:) �G*RU:M$)� S#MN)�*GI[D�I+8:)2DGUg^e)�*+'-,�DGKX*�,NV�IR8:)3DGI+KHW[qZ,�D��e)�MNKt. IR8:)3J�,$O:,$JZS�M}JZS�*Rq�"®%(*9.b8:)�OuS ��¤@K#�:c Kt'X)/*  2)/'#)�OmI�,�D�*+)�^eKX*GIR)�L
V�*RK#J�I+8:)BV�S#WYIRK#*RF!�#I+8:) �G*RU:MN)� 'g*R)�D»S1I+*R,NPXP#)/*».b8:,$W[8uW/S�M$M�D®I+8g)(W�KXOmI+*RK#M:*RK#UHIR,NOg)�D JQKHLHU:M$)bIRK�D+)/OgLZS#O�S�^:^g*+KX^:*+,�StIR)bW�K#OmIR*+KXM
,$OgD@IR*+UeWYI+,$K#OuI+KQIR8:)1JZS#W[8:,$O:)X"
� ������� �T$ 0�%�� � '�<>$W9;0�,60:[�$ 7,�=$&7��
op)<8gS�'#)1LH)�'#)�MNKX^e)�LESQ*R)�S#Mkc I+,$JQ)<L:StI[SZDG)�*+'X)/*9�gSXDG)�LuKXOEI+8:) L:)�D+,NPXOEPX,N'X)/O�,$Os� C-8:,$JX�3�#]K� �g.b8g,$W[8>^ )/*R,NKHLH,�W/S#MNM$F�SXW/¶mU:,$*+)�D
I+)�JQ^eKX*RS#M�L:S�IRSTV�*+KXJ�I+8:)E^:M�S�OmIQS#OgL²IR*RS#OgDGJQ,NIRD I+8:)�J I+KpW�M$,N)�OmIRD�.b8:K�*R)�¶mU:)�D@I�V�K#*�I+8g)EL:S�IRSg"²698g)EW/MN,$)/OmIRD�W�KXU:M�L�� )
P#*[S�^g8:,$W�S�M}D+K�V I@.9S�*R)BIRKmKXM$D�IR8gStIi^g*+)�DG)�OXI9IR8:)<D@I[StIRUgDbL:StI[S�I+KQI+8g)1^:M$S#OmI9KX^e)�*RS�I+KX*�,$O>S�OE)�SXDG,$MNF�U:OgLH)�*RDGIRS#OgL:S��gMN)3V�K#*RJ�"



������� �������y
 � �V�+� 
 
�� 
 ��� � � � 
 � ��� �.��� ��� ����� ��� ����� �.� `m�

698:)<*R)�S#Mkc I+,$JQ)<DG)�*+'X)/*BW/K#OgD+,�D@I[DbK�V®J UgMkIR,N^:M$)<IR8:*R)�S#LgDBDRW[8:)�LHUgMN)�L��gS#D+)�L�KXO�0)?1-@GNQ .RL .1-/.jL�)BA ? ] O .10$) - ' Q ^g*+KX^eKmDG)�Lu�-F
��,$U�S#OgL ��S�F-M$S#OgLd� ������]K� "1A(D(JQ)�OXIR,NKXO:)�L��e)/V�K#*R)!� I+8g) I@.�K�JZS�,$OTI[S#D+qHDBK#V I+8:)QL:S�IRS�D+)/*R'#)�*(S#*+)�L:StI[S�S#W�¶mU:,$D+,NI+,$K#O�S#OgL
D+)/*R'm,�W�)X"®=�Ii8gS#DbI+KhS#W�¶mU:,N*R)(I+8:)1IR)/JQ^ K#*[S�M�L:S�IRSQ,$O�DGI+*R,�WYIi^ )/*R,NKHLH,�W2JZS�O:O:)�*iS�OgL�DGI+KX*+)2,NIi.b,kIR8TS IR,NJQ) DGIRS#JQ^�"»698:,�Db,�DbS
8gS#*RLZ*R)�S#Mkc I+,$JQ)BI[S#D+q �XIR8gStI9,�D��-,$OuO:K�W/SXDG)2DG8gK#U:M�LQI+8g)2D+FHD@IR)/J
V�S#,NM I+K�JQ)/)/I�IR8:)1LH)�SXLHMN,$O:) �-D+,$OgW�)3.�)(8gS�'#)BI+K�P#UgS#*RS#OmI+)/)(S
W�)�*GI[S�,$OuSXW/W�Ug*RSXW�F�K�V�IR8:)3I+)/JQ^ K#*[S�M�L:StI[S�DGI+KX*+)�L}" %(OhI+8g)3K#I+8:)�*98gS�OgLhI+8:)3^ )/*R,NKHLH,�WiIR*RS#OgDGV�)/*�K�V�IR8:,�D�LgStIRS I+K�I+8g)3W/MN,$)/OmIRD
,�D(S�'g*+J *R)�S#Mkc I+,$JQ)<IRSXDGq�"2A 'g*RJ *R)�S�MNc I+,$J�)<IRS#D+qEI+*R,N)�DiIRK�JZSt�H,$JQ,Ns�)<I+8g)�O-U:J��e)�*(K#V}¤@K#�gD(I+8eStI(JQ)�)�I3I+8:)�,N*2LH)�SXLHM$,NO:)�D��
�:UHI�,kV�S1LH)�S#LHM$,NOg)i,$D»W�*RKXDRDG)�L IR8:)®¤@KX��,�D»L:,$DRW�KXOXIR,NO-U:)�L}"\º®S#DGI�IR)/JQ^ K#*[S�MgL:S�IRS2,$OhS�*R�:,NI+*[S�*RF<^e)�*+,$KHL:D W�S�OZS�M�DGK1� )i*R)�¶mU:)�D@IR)�L
V�K#*b^ )/*+V�K#*RJZS�OgW/)1S�OgS#MNFHD+,$D�K#*9V�S#U:MNIBS�OgS#MNFHD+,$D�"�698g)�D+)3*R)�¶mU:)�D@I[DbLHKQO:K�Ii8eS�'#)2LH)�SXLHMN,$O:)�D/"

698:)iD+)/*R'#)�*�,�D S2J�U:MkIR,kc I+8g*+)�S#LH)�L�KX�H¤@)�W�I\I+8gS�I»^e)�*GV�KX*+JZD�IR8:)bV�U:OgW�I+,$K#OgD K�V}S#W/¶mU:,$*R,NO:P1L:S�IRS3V�*RK#J I+8:)b^:M�S�OmI��XDRS�'m,$O:P3I+8g)
L:S�IRS<,$O�^ )/*RJZS�O:)�OmI�DGI+K#*[S�PX)!�X*+)�W�)/,$'-,NOgP *R)�¶mU:)�DGIRD V�*+KXJ�W�M$,N)�OmIRD��mD+)/OgL:,NO:PQS#W[q-O:Kt.bM$)�L:P#JQ)/OmIRD��XS#OgLhD+)/*R'-,$W/,NO:P<I+8:)3^e)�*+,$KHLH,�W
S�OeLES#^e)�*+,$KHLH,�W3LgStIRSQ*R)�¶mU:)�D@I[D/"�698:)<DG)�*+'X)/*9,�Db,NOmIR)/*+V�S#W�)�LhIRKQI+8:) ^:M$S#OmIbV�*+KXJ .b8:,�W[8�,kIBSXW/¶mU:,$*+)�D�I+)/JQ^ K#*[S�M�L:S�IRS7�gS�OgLuIRK
I+8g)<L:StI[S��gSXDG)3.b8:)/*R)2,kIBDGI+KX*+)�D�I+8:)<LgStIRSg"
� �������  "Y�9 SW[ [}$ 7,��$ 7DYZ(�, $&7.340�5e$ �
698:)�*+)1S�*R)3I@.�KQ,$OmI+)/*+V�S#W/)�D�IRKQI+8:)<;>=@?BA(C�D+)/*R'#)/*��mI+8:)1,$OmI+)�*RSXWYI+,$'#)2,$OmI+)/*+V�S#W/)1S�OgLuI+8g)1^:M$S#OmIi,NOmI+)�*GV�SXW�)X" 698:)1,NOmIR)/*[S#WYIR,N'X)
,$OXIR)/*+V�S#W/)3,�DbS��3*[S�^:8:,�W/S#MixBD+)/*b=lOmI+)�*GV�SXW�) � � xB= �bLH)/'X)/M$K#^ )�LuUgD+,NO:P �rS#OgL�;>K�IR,kV � � K#U:Oe�#�K� �d� ;>K#I+,���`j��"
Y�(�,6$ 7.0�5�,.' ��$ Y�(�,6$ 7.340�5e$
698:)1,$OmI+)/*[S#W�I+,$'#)3,NOmIR)/*+V�S#W�)2^:*RKt'-,$L:)�D�I@.�KQM$)/'X)/M�D9K�V�,$OmI+)�*RSXWYI+,$K#OeD/"

� ��UgD@IRK#JQ)/*�=lOmI+)�*GV�SXW�) � 698:)B��UgDGI+K#JQ)�*�=lOmIR)/*+V�S#W�)�,�D�S('#)�*+F1*R)�DGI+*R,�WYI+)�L<'-,$)/.�K#VgI+8g)�^gM$S#OXI�"�=�I®^:*RKt'-,$L:)�D�,NOHV�KX*+JZS�I+,$K#O
K�Vg,$OmI+)/*R)�DGI\I+K1S2W�UgDGI+KXJQ)/*�"�=�I W�KXOXI[S�,$OgD�'-,N)�.iD\K�Ve^g*+KHLHUgW�IRD��tI+8g)/,$*\L:)�DRW�*R,N^HIR,NKXO�S#OgL�LH)�D+,NPXOgD\LH)�I[S�,$M$D\K#VgIR8:)9^:*+KHLHUeWYI�"
698:)���UgDGI+K#JQ)�*�%(*RL:)/*�¼ OmIR*+FBS#OgL2)/Oe¶XUg,N*R,N)�D�*+)�PXS#*RLH,$O:P�I+8g)���UgDGI+K#JQ)�*�%(*RLH)�*RD}W�S�O2� )»LHK#Og)\I+8:*RK#U:PX83I+8:,�D�=lOmI+)�*GV�SXW�)X"

� %(^e)�*RS�I+K#* =lOXIR)/*+V�S#W/)hK#*QC-U:^ )/*R'm,�D+K#*RF�=lOmI+)�*GV�SXW�)!�¬698g)�%(^ )/*[StI+KX*<K#* I+8:)�C-U:^ )/*R'-,$D+K#*RF�=lOmIR)/*+V�S#W�)�K#O²I+8g)uK#I+8:)�*
8gS�OgL3�®^:*+Kt'-,�LH)�D�STLH)/IRS�,$M$)�L�'-,$)/. K#VbI+8:)EJZS�O-UHV�S#W�I+U:*R,$O:PT^:*RKHW�)�DRD�"�=�IZLH,$D+^:M�S�FHD1I+8g)�)/OmIR,N*R)�M�S�F#KXUHI K�VBI+8:)u^:M$S#OmI
U:OgLH)�*ED+U:^ )/*R'm,�D+,NKXO�" ��K#O 'gP#U:*[StIR,NKXO LH)�I[S�,$M$DuK�V1IR8:)p)�¶mU:,$^:JQ)/OmIES#OgL ,NIRD�W�U:*R*R)/OmIuDGIRStIRUgDEW/S�O �e)�K#�HI[S�,$O:)�L �-F
W�M$,$W[q-,$O:P KXOZI+8:)1S#^:^:*RK#^:*R,$S�I+)i^g*+KHW�)�D+D�,�W�K#O�"\698g)/*R)B,�D�S�W�KXOmI+*RK#Mg^eS�O:)�M�L:,$D+^:M�S�F�IRK�)�OgS��gMN)(I+8:)3K#^ )/*[StIRK#*�I+K�W�K#OmIR*+KXM
I+8:)�^:M�S�OmI�" 698:)�KX^e)�*RS�I+K#*ZW�S�O¢W[8gS�O:PX)�IR8:)>W�KXOXIR*+KXMbDG)/IGI+,$O:PmDQK�VBIR8:)>)�¶mU:,$^:JQ)/OmIQI+8g*+KXU:P#8¸I+8:,�DZ,$OmI+)/*+V�S#W/)#"¢�:KX*
)��:S�JQ^:M$)!��SEJZS#W[8g,NO:)QW/S#O�� )hLH,�D+S#�:M$)�L�K#*1SEMNK#I1W/K#U:M�L��e)Z*R)/JQKt'#)�L>V�*RK#J KX*2,NOgW/MNUeLH)�Lp,$OXIRKEI+8:)Z^:*RKHW�)�D+D3�-F>I+8g)
K#^ )/*[StI+KX*�"\698:)2K#^ )/*[StIRK#*9JZS�F�S�M�D+K�Kt'X)/*R*+,�LH)BI+8:)<LH)�W�,�DG,$K#OeD9JQSXLH)2�-FhI+8g)<��;�C�"
� ��z ���Ez-��zX�t|H����� �
698:)QI+)�J�^ K#*[S�M�L:StI[SuJ�UgDGI �e)Z^g*+)�DG)�OXIR)�Lp,$O�S�V�KX*+JZS�I1I+8gS�I�W/S#O�� )h)�SXDG,$M$F�U:OgL:)/*[D@IRKmKHL��-FTI+8g)hK#^ )/*[StIRK#*�"h698:,$D
,NOHV�KX*+JZS�I+,$K#OZ,�D K#�:IRS�,$O:)�LZ�-F�S#^:^:*RK#^:*R,$S�I+)�MNF�W�K#J��:,$O:,NOgP D@I[StIRUgD»L:S�IRSg"\698g)i=lOmI+)/*+V�S#W/)BS�M�D+K<^:*RKt'm,�LH)�D\I+8:*R)/)('-,N)�.iD��mS
^:M$S#OmI»'-,N)�. �mS ^:*+KHW/)�DRD®'-,N)�. S�OgLZS MNK#I»'-,N)�. � 6�S�qtSZ�3�Xjy� "®698:)�DG)B'm,$)/.iD�S�*R)b^:*RKt'-,$LH)�L�V�K#*�S2I+,$JQ)(,$OmI+)/*R'tS�M DG^ )�W/, 'g)�L
�mFhI+8:)1UgD+)/*�"®698:)/Fu8:)/M$^uI+8:)1KX^e)�*RS�I+K#*9PX)�IBSQLH)�I[S�,$MN)�L�'-,$)/.�K�V�I+8:)1)�OXIR,N*R)1^:*RKHW�)�DRD�"
�
º M�S�OmIbµB,$)/.
698:)1º M�S�OmIbµB,$)/. ^:*RKt'm,�LH)�D�S�'-,$)/. K#V�IR8:)2)/OmI+,$*+)2^:M�S�OmI�"®=�I9*R)/^g*+)�DG)�OXI[D���� ' )BA ' �l? -FA ' �=?1+��lG�)^LZO | 0 .PM _ AlG4M )^L
� '*)BA ' | 0 .PA4G + +$)^L O _ L�) -��9,NO�IR8:)1I+,$JQ)<,$OXIR)/*R'tS�M "b%(O>D+^e)�W�,NV�Fm,$O:P�SZI+,$J�) ,NOmI+)�*+'tS#M �HIR8:)<'-,$)/.�LH,�DG^:M�S�FHDiS��2S�OmI+I��8gS#*GIb.b8:,�W[8>DG8:Kt.iD�IR8:)1MNK#IRDb.b8g,$W[8E.�)�*+)1S�I9)�S#W[8EK�V�I+8:)1^g*+KHW�)�D+D+,$O:P�UgO:,kI[DiLHU:*R,$O:P�I+8gS�IbI+,$J�)1,$OmI+)�*+'tS�M "

�
º *RKHW�)�D+D�µB,$)/.
698:)<º»*+KHW�)�D+D�µB,$)/.�^:*RKt'-,$LH)�D»,$OHV�KX*+JZStIR,NKXOES#�eKXUHIiS�^gS�*+I+,�W�U:M�S�*9^:*RKHW�)�D+D+,NOgP�U:Og,kIi,$OEI+8:)2^:M�S�OmI�"®=�Ii*R)/^g*+)�DG)�OXI[D
� '�. � - '8G�| 0 .yA4G$+ + +$-@?1- _ + �=?1+ � '.GJLG4?vA ' �4? -FA ' �=? +�4G )^L O{| 0 .yM _ A4G4M��i,$O�I+8:) I+,$J�)�,NOmIR)/*R'�S#Md" �3,$'#)�OTSQI+,$JQ)
,$OXIR)/*R'tS�M}S�OgL�S ^:*RKHW�)�D+D+,NOgP<U:O:,NI��-IR8:)('-,$)/. D+8:Kt.iD�U:^uS#MNM IR8:)(M$K�I[D�.b8:,$W[8u.�)�*+)B^:*+KHW/)�DRDG)�LZ,NO�I+8gS�Ib^:*+KHW/)�DRDG,$O:P
U:O:,NI���S�OgL�I+8:)ZD+)/OgD+K#*2L:S�IRSELHU:*R,NO:PuI+8eStI1,NOmIR)/*R'�S#Md"�698:,$D3'-,$)/. 8g)/M$^gD(I+8:)QK#^ )/*[StIRK#*(I+K�S�OgS#MNFHD+)<IR8:)Q^:*+KHW/)�DRD
DGIRStIRUgDBV�K#*B)�S#W[8>�gS�IRW[8�"(698:,$D('-,N)�.�S�M�DGKh8g)/M$^gDbIRKuLH)/I+)/*RJQ,NOg) 8:Kt.�I+8g)�¶mUgS�M$,NI@FuK#V»SZ^:*RK-L:UgWYI3,$D3S /�)�W�I+)�L��-F
'tS�*R,$S�I+,$K#OE,NOEIR8:)<DG)�OgD+K#*bL:StI[S�K�V�IR8:)1^:*RKHW�)�DRD+,NO:P�U:O:,NI�"
�
��K#IiµB,$)/.
698:) ��K#I(µB,$)/. ^:*+Kt'-,�LH)�DiI+8:)�'-,N)�.r^ K#,$OXI3K�V�SuDG^ )�W/, ' W M$K�I3K#UHI2K�V®IR8:) 'eOgS�M\^:*RKHLHUgWYI[D/"3=�I2*+)�^:*+)�DG)�OmIRD	� '�. �
- '.G +$-F? - _ + �=?1+�?1-=GJIKG�0$2�| 0 .yAlG + + � '.GJL - '8G ] .1-�|8? + +JG4M&- ' 0 . _ O '
��"®698:,$D»,NOmIR)/*+V�S#W�)iS#M$D+K18:)�MN^gD»,NO�MNK#IRD®IR*RSXW[q-,NO:Pe"
698:)�K#^ )/*[StIRK#*BW�S�O>IR*RSXW�)<IR8:)�8:,$DGI+KX*+FEK�V®IR8:)�MNK#I3S�OeLT,NIRD3S�OgW/)�DGI+K#*(MNK#IRD�"1%(O�DG^ )�W/,kV�F-,$O:PES�MNK#I(O-U:J��e)�*�� I+8g)'-,N)�. LH,�DG^:M�S�FHD ^:*RKHW�)�D+D+,NOgP<,NO:V�K#*RJQS�I+,$K#OhK#V}I+8:,�D�MNK#I�S�OeLZK�V}IR8:)3S#OgW�)�D@IR*RS#MgM$K�I[D».b8:,�W[8hJZS�qX)iU:^�I+8:,�D»M$K�I�"®698:,$D
'-,N)�. ,�D9^gS�*+I+,�W�UgM$S#*+M$FZUgD+)�V�U:M}.b8:)�OEI+8:)1W/S#UgD+)3K#V�LH)/V�)�W�I9K#V�S�^:*RKHLHUgWYIbM$K�Ib,�D�I+KQ�e)<L:)�I+)�*+JQ,$O:)�L�" 698:)28:,$DGI+KX*+F
K�V\^:*RKHLHUgWYIR,NKXO�V�KX*iS�OgW/)�DGI+KX*RD�K�V�I+8g)<W�K#OeW�)/*RO:)�LhM$K�IBW/S#Ou� )<DGI+UgLH,$)�L�S#OgL�,$OHV�)�*+)�OgW�)�DbJZS�Fh�e)<L:*RS�.bO�"



������� �������y
 � �V�+� 
 
�� 
 ��� � � � 
 � ��� �.��� ��� ����� ��� ����� �.� `e!

698:)�*+)Q,�D<S�M�DGKTS�^g*+Kt'-,�DG,$K#O�,NO²IR8:)Z,NOmIR)/*+V�S#W�)QIRK>�-Fm^eS#DRD3I+8:) � xB=1S�OgLp,$OXIR)/*[S#W�I<.b,kIR8�IR8:)�L:S�IRS#�gS#D+)#"h=lOpIR8:,$D�W/SXDG) �
;>=@?iA3C<D+,NJQ^:M$F1W�KXO:O:)�W�IRD�I+8:)�UgDG)�*�IRKbI+8g)�=lM$MNUeD@IR*RS��(Ug)/*RF(=lOmI+)�*GV�SXW�)X"�698:,�D�,$OmI+)/*+V�S#W/)»,�D�JZS�,$O:M$F2,NOmI+)�OgLH)�L2V�K#*�I+8:)�LH)�D+,$P#O:)�*
K�V»I+8:)ZD+F-DGI+)�J�" =�I2JQS�FTS#M$D+K�� )QUgD+)�L��mF�IR8:)Q,NOmIR)/M$MN,$P#)�OXI1D+U:^e)�*+'-,�DGKX*BIRKE¶mU:)�*+F�V�KX*1LH)�I[S�,$M$D3O:K#I1S�'tS#,NM�S��:M$)<IR8:*RK#U:PX8TI+8g)
� xi=Y"e698:,$Di8gS#D9� )/)�OEM$,�D@IR)�LEU:OgLH)�*9I+8:,�DiW�StI+)�P#KX*+FhD+,NOeW�)2,kIi^g*+Kt'-,�LH)�D�U:O:*R)�DGI+*R,�WYI+)�LuSXW/W/)�DRD�I+K�I+8:)1UeDG)�*�"
�T$ 0�% � �b')<	$ [}$ 7��=$ 7 Y�(�,6$ 7.340�5e$
698:)2ab)�S#Mkcl69,$J�)3DG)�*+'X)/*»W/K#OmI+,$O-U:K#UeDGM$FZD@IRK#*R)�D®IR8:)(I+)/JQ^ K#*[S�M�L:StI[S<,NI�KX�HIRS#,NOeD V�*RK#J I+8g)(^:M�S�OmI�,NOmI+K I+8:)2;>=@?iA3ChL:S�IRS#�gS#D+)
I+8g*+KXU:P#8 ,NIRDu,NOmIR)/*+V�S#W�)TI+K�IR8:)�;T=@?iA(C DG)�*+'X)/*�"r698:)�L:S�IRS#�gS#D+)TS#W�W�)�DRDh*RK#U:I+,$O:)�D�,NO IR8:)�;T=@?iA(C DG)�*+'X)/*ZV�KX*uDGI+K#*R,$O:P
L:S�IRSTS#*+)ZUgD+)�L_V�K#*1IR8:,$D�^:U:*R^ KXD+)#"T698:)�ai)�S�MNcl69,NJQ)�D+)/*R'#)�*1P#)�I[D1IR8:)uDGIRS�I+UgD�L:StI[S�V�*+KXJ°IR8:)�^gM$S#OXI I+8:*RK#U:PX8pI+8:)u^:M$S#OmI
,$OXIR)/*+V�S#W/)iLH)�DRW�*R,N� )�LQ,$OZIR8:)iO:)/�mI9DGUg�gDG)�WYIR,NKXO�"�698g)bI+)�J�^ K#*[S�M L:StI[S1,�D»S�'tS�,$M$S#�:M$)�V�KX*»'-,$)/.b,$O:P<�-F IR8:)i^:M�S�OmI»KX^e)�*RS�I+KX*RD®S#OgL
D+U:^e)�*+'-,�DGKX*RD�IR8:*+KXU:P#8uI+8g)1P#*[S�^:8:,�W/S#M�,NOmI+)�*GV�SXW�)2.b8:,�W[8uKX�HIRS#,NOeD�I+8:,�DiL:S�IRS�V�*+KXJ I+8g)<ab)�S#Mkcl69,NJQ)1D+)/*R'#)/*�"
�b%�0�(=,YZ(�, $&7.340�5e$
?(, /�)/*R)/OmI I@F-^ )�D�K�V}JQ)�DRD+S#P#)�D\^eS#DRD®�e)/I@.�)�)/OQIR8:)(¼�¶XUg,N^:JQ)�OXI�MN)�'#)/MeW�K#OmIR*+KXMNM$)/*»S#OgL�I+8:)3;>=@?iA3ChC-)/*R'#)�*�"�698:)�D+)iJQ)�DRDRS�P#)�D
S�*R)2K#O:)2K#V

� ¼ '#)�OmI�JQ)�DRDRS�P#)�D�,NOgL:,$W�StI+,$O:P���¤@K#��LHK#O:)� �K#* �G�:U / )�*bV�U:M$M  �V�*RK#J�IR8:)1^:M�S�OmI9I+KQIR8:)<;>=@?iA3CECH)/*R'#)/*�"
� ab)�¶mU:)�D@I[D�V�*+KXJ I+8:)1^gM$S#OXIbV�KX*bK#^ )/*[StIR,NKXOgS�M}L:S�IRSQDGUeW[8ESXD9^gS�*+Ib^:*+KXP#*[S�J
IRK�IR8:)<;>=@?iA3CEDG)�*+'X)/*�"
� ��K#OmI+*RK#M�,$OgDGI+*RUgWYIR,NKXOgDbV�*RK#J ;>=@?iA3CTC-)�*+'X)/*bIRKhI+8g) S�^:^g*+KX^:*+,�StIR)1)�¶mU:,$^:JQ)/OmI3W/K#OmI+*RK#M$M$)/*�"9698g)�D+)<,NOeD@IR*+UgW�I+,$K#OgD(S�*R)
LH)�W/,$LH)�LuS�V I+)�*i,NOmIR)/*R^:*+)/I+,$O:P�I+8:)1)�'#)/OmIbJQ)�DRD+S#P#)�D�S#OgLuI+8:)<W/K#O�'eP#U:*[StIR,NKXO�K�V�I+8:)<D+FHD@IR)/J�"

� %(^e)�*RS�I+,$K#OgS#MBL:StI[S²I+8eStIu.�)/*R)T^:*R)/'-,$K#UgD+M$F¸*R)�¶mU:)�D@IR)�L S�OeL .b8:,�W[8 8gS�'#)�IRK·� )�LHKt.bOgMNKmS#LH)�L¹I+K�IR8:)�)�¶mU:,N^gJ�)�OmI
W�K#OmIR*+KXMNM$)/*[D/"

C-U:JQJZS�*R,�DG,$O:P3I+8:)iW/K#OmI+)�OmIRD\K�V I+8g,$D�W[8gS�^HIR)/*���.�)�,�LH)�OXIR, 'e)�L�I+8g)b*+)�¶XUg,N*R)/JQ)/OmI[D\K�V I+8:)b�gSXW[q#)�OgL�?3¥9;�CQS�OeL�L:,$DRW�UgDRD+)�L
I+8g)<;>=@?iA(CED+FHD@IR)/J L:)�D+,NPXO�"\=lOuIR8:)1O:)/�mIBW[8eS�^HIR)/*��m.�)<LH,�D+W/UgDRD�I+8:)1O:)/�-Ii^:8gS#D+)2K�V\LH)/'X)/M$K#^:JQ)/OmIbK�V�I+8g)<DGFHDGI+)/J�"



� ����� �s� � �

� ������� � � � 	 � ��� � � � � � � �(� � � ��� � ��(���

698:)(K#�H¤@)�WYI�L:)�D+,NPXO�D@I[S�PX)i^:*RKt'm,�LH)�D»S L:)�IRS#,NM$)�Lh�gS#D+,$D V�K#*�I+8:)3,$J�^gMN)�J�)�OmIRStIR,NKXO�DGIRS�PX) � abU:J �e�3�:!���"\=lOhI+8g)(LH)�DG,$P#O�DGIRS#P#) �
.�) LH,�D+W/UgD+DBI+8g)�LH)�DG,$P#O>K#V»S#DRDGKHW�,�StIR,NKXOgD��gS�PXP#*R)/PXS�I+,$K#OgD��:S�OeL>,NOg8:)/*R,kI[S�OgW/)<*R)/M�StI+,$K#OeDG8:,$^gD�"i698:,�D(DGIRS#P#)18:)�MN^gDBI+Ku,NOmIR)/*R^:*+)/I
I+8g)Z*+)�M$S�I+,$K#OgD+8:,$^gD3,NO_S�?(¥9;�C�,$OgLH)�^e)�OgLH)/OmI1V�KX*+J�"Q=lO�IR8:)Z,$J�^gMN)�J�)�OmIRStIR,NKXO_D@I[S�P#) ��I+8:)ZKX�H¤@)�W�I<LH)�D+,NPXO�,�D2JZS�^:^ )�L�IRK
I+8g)<L:StI[S��gSXDG)2D+W[8g)/JZS�UgDG,$O:P�I+8g)<?(¥9;�CE?3StIRSZ?() 'eO:,kIR,NKXO ��S�OgP#UgS#P#) �d?(? � ��"

� hW� ;�6JG51LKxM P ef251Wbr17G�AB2]1 P MFG
698:)TKX�H¤@)�W�IhJQK-L:)/M(W�S�^HIRU:*R)�DQIR8:)TM$K#P#,�W/S#Mb,NO:V�K#*RJQS�I+,$K#O S�� K#U:IhI+8:)�DGFHDGI+)/J�" 698:)TLH)�DG,$P#O KX^HI+,$JQ,$DRStIR,NKXOgDZ,$Om'XK#M$'#)EI+8g)
V�K#M$M$Kt.b,NO:PZDGI+)�^gD/"

� ABL:LH,$O:P²*R)�LHU:OeL:S�OmIZS#DRDGKHW�,�StIR,NKXOgD�� ab)�LHU:OgL:S#OmIZSXD+D+KHW�,�StIR,NKXOgD�L:K�O:K#IhS#L:L¹S�O-F_,$OHV�K#*RJZStI+,$K#O·I+K�I+8:)TDGI+*RUgW�I+U:*R)
K�VbI+8g)uKX�H¤@)�W�I�JQKHLH)/M � �:UHIZS�*R)uSXL:LH)�L²I+Kp,NOeW�*R)�S#D+)h)�6ZW/,N)�OgW�F²K#V(S#W�W�)�DRD�"p698:)�F_S�M�DGKT,$OmI+*RKHLHUgW�)uI+8g)ESXL:LH,NI+,$K#OgS#M
�:U:*[LH)/OuK�V�JZS�,$OmIRS#,NO:,$O:PQW�KXOgDG,�DGI+)/OeW�F#"®A(W/W�)�D+D�^gS�IGIR)/*ROgD�S#OgL�I+8:)(V�*+)�¶mU:)/OgW/FZK�V\S#W/W/)�DRD»J�UgDGI�� )1W�K#OeDG,�LH)/*R)�Lh�e)/V�K#*R)
,NOgW/MNUeLH,NOgPhSQ*+)�LHU:OgL:S#OmIBS#DRDGKHW�,�StIR,NKXO�"»=lO�KXU:*iJQKHLH)/M �:V�KX*bI+8:)�¶XUg)/*R,N)�DiW�KXOgDG,�LH)�*+)�L �H.�)�LH,$LEO:K#I 'gOgLEIR8:)<O:)�W�)�D+D+,kI@FI+KZS#L:Lu*R)�LHU:OeL:S�OmIBS#DRD+K-W/,$S�I+,$K#OgD�" 4i)/OeW�)!�H.�)18gS�'X)(O:K#IiUgD+)�LES�O-Fh*R)�LHU:OeL:S�OmIiS#DRDGKHW/,$S�I+,$K#OgD�,$OEKXU:*bJQKHLH)/M "

� ab)�S#*+*[S�O:PX,NOgP )��H)�W�UHIR,NKXOEKX*RL:)/*�� =lOEI+8:)1)�S�*RMN,$)/*iDGI+)�^3�HIR8:)<D@IR*+UeWYI+Ug*+)1K#V�IR8:)1K#�H¤@)�WYIiJQKHLH)/M�,$DiS#MkIR)/*R)�L�I+KZKX^HI+,$JQ,Ns�)V�*+)�¶XUg)/OmIBIR*RS�'X)/*[D+S#M$D�"i=lOTIR8:,�D3DGI+)�^3��I+8g)�S#MNPXK#*R,kIR8:JZDbV�K#*3IR*RS�'X)/*[D+S#M�K�V»SXD+D+KHW�,�StI+,$K#OeDBS�*R) KX^HI+,$JQ,$D+)�L�"2�gK#*3)��:S�JQ^:M$)!�
DGU:^g^eKmDG)1IR8:)/*R) .9S#DBS�¶mU:)/*RFuV�K#*iIR8:) OeS�JQ)�DBK�V»S�M$M�I+8:)�W�UgDGI+KXJ�)�*RDB.b8:Kh8gS�'X)<K#*[LH)�*+)�L�V�KX*(S�^gS�*+I+,�W�U:M�S�*B^:*+KHLHUeWYI�"
%(O:)b.�S�F K�V}*+)/I+*R,N)�'-,NO:P3IR8:,$D»,NO:V�K#*RJQS�I+,$K#OQ.�K#U:M�L��e)bIRK<DG)�MN)�WYI IR8:) c _ � � 0)M�G 0 +�K#�H¤@)�WYIRD V�K#*®IR8:)�D+)b^:*RKHLHUgWYI[D��XK#�HI[S�,$O
I+8:)1%(*RLH)�*»O-U:J��e)�*��mI+8g)/O�¶mU:)�*+F�V�K#*�I+8g) � _ +$- .RQpG�0 + .b8:K ^gM$SXW�)�L�IR8:)�D+)3K#*[LH)/*[D/"�698:)3,$LH)�S<,�D IRK OgS#*+*RKt.¢LHKt.bOZI+8g)
DG)�S�*[W[8uS#D9J�UgW[8�S#D9^ KXDRDG,$�:M$)#"

� CHS�'-,NO:PuLH)/*R,N'X)�L>S�IGI+*R,$�:UHI+)�D ��?()/*R,N'X)�LTS�IGI+*R,$�:UHI+)�D(S#*+)<I+8:KmDG)�.b8:,$W[8�W/S�O��e)QW�KXJ�^gUHI+)�L�V�*+KXJ K�I+8g)/*2L:StI[S:"(698g)�D+)
StIGIR*+,$�:UHIR)�D�JZS�F1�e)9D@IRK#*R)�L1,$O�I+8:)�,N*\W�KXJ�^gUHI+)�L<V�KX*+J�I+K2S�'#KX,$L1I+8:)�Kt'#)�*+8:)�S#L2K#Vg*+)�W�KXJ�^gUHIRS�I+,$K#O�"�698:)/F<S#*+)�U:^ LgStI+)�L
.b8:)/O�I+8:)2�gSXDG)3K#�H¤@)�WYI[D»KXO�.b8:,�W[8�IR8:)2LH)/*R,N'X)�LuL:StI[S�LH)�^e)�OgLEW[8gS�O:PX)#"\�:KX*�)/�:S�JQ^:M$)!�mI+8:) +$-/.PA	� ?RIK? ) ] StI+I+*R,N�:U:I+)3K�V
I+8:)�c�-@?jLeMv? 0)M ~ 0 .PM9W/M$SXD+D\,�D�I+8g)iDGU:J K�V I+8:)i¶mUgS#OXIR,kIR,N)�D\K�VeI+8:)b^:*RKHLHUgW�I®DGI+KX*+)�L ,$O�)�S#W[8�K�VeI+8:)b.9S�*R)/8gK#UgD+)�D�"�698:,�D\,$D
S1V�*R)�¶mU:)/OmIRMNFZJQK#Og,kIRK#*R)�LhS�IGI+*R,$�:UHI+)1S#OgLh,NI�.�K#UgM$L��e)3JQK#*R)()�6ZW/,N)�OmI�IRK�DGI+KX*+)BI+8:,�D�'�S#MNUg)3S#MNKXO:P .b,NI+8EK�IR8:)/*9LH)�I[S�,$M$D
K�V®I+8g)�W/M$SXD+D�"3C-,$JQ,NM�S�*RM$F!� I+8:) _ - ) ] ),+E? - ) .RL>StIGIR*+,$�:UHIR) K#V I+8:) ~ 0 .yA4G$+ +$)^LZO � L7) -\W�M�S#DRDi,�D(LH)�*+,$'#)�L�V�*RK#J I+8:)QDRW[8:)�LHUgMN)�D
K#*3JQS�F>� )QW�K#JQ^:U:I+)�L�^ )/*R,NKHLH,�W/S#MNM$F#"<=�I2O:)�)�L�O:K�I2�e)Q*R)�W/K#JQ^:UHIR)�LT)�'#)�*+FmI+,$JQ)<IR8:)Q^:*+KHW/)�DRDG,$O:P�UgO:,kI�% D1L:)�IRS#,NM�D2S�*R)
¶XUg)/*R,N)�L}"
?B)�*+,$'#)�L<StI+I+*R,N�:U:I+)�D�J UeD@I\�e)�U:^�L:StIR)�L<.b8g)/O<IR8:)��gS#D+)»'tS�M$U:)�W[8gS�O:PX)�D�"�698:,�D\W�K#UgM$L1� )9LHK#O:)�,NO�K#O:)�K�VHIR8:)»V�KXMNM$Kt.b,$O:P
.�S�FHD�"
�
xi^�L:S�I+,$O:PQI+8:)<L:)/*R,N'X)�LuK#�H¤@)�WYIb.b8:)/OEIR8:)1�gS#D+)2K#�H¤@)�WYIiW[8gS#O:P#)�D
o 8:)�O·IR8:)��gS#D+)�'tS�M$U:)�W[8gS�OgP#)�D��\I+8g)�L:)/*R,N'X)�L�KX�H¤@)�W�I�JZS�F²� )E)�,kIR8:)/*Q)/�-^gMN,�W�,NI+M$F_U:^�L:StIR)�L¸K#*QU:^�L:StIR)�L��-F
I+*R,$P#P#)�*RD	'g*R)�Lu�-FhIR8:)1U:^�L:StIR)�LE�gS#D+)2'tS�M$U:)#"
�
º\)/*R,$K-L:,$W�S�M$MNFZ*R)�W/K#JQ^:UHIR,NO:P�IR8:)<LH)/*R,$'#)�LEStI+I+*R,N�gUHI+)�D
ab)�W�K#JQ^:U:IRStIR,NKXO�K�V®S�M$M�LH)/*R,$'#)�L�S�IGI+*R,$�:UHI+)�Db^ )/*R,NKHLH,�W/S#MNM$F�JZS�Fh� )<JQK#*R)2) 6hW�,$)/OmIiIR8gS�O�,$OgW�*R)/JQ)/OmI[S�M�U:^�L:S�I+)�D
.b8:)�O�LH)/*R,$'#)�L�S�IGI+*R,$�:UHI+)�DBLH)�^e)�OgL:D(K#OTD+)/'X)/*[S�M��gSXDG)<S�IGIR*+,$�:UHIR)�D�"i698:,$D3S�'#KX,$LgD�I+8:)�DG,NI+UgS�I+,$K#O>K#V�IR8:)�L:)/*R,N'X)�L
StI+I+*R,N�gUHI+)3�e)�,NOgP�W�KXJQ^:UHI+)�Lh)�S#W[8ZIR,NJQ)2S�O-F�K#V�I+8g)(�gSXDG)('tS�M$U:)�D�W[8gS�OgP#)#" %(OZIR8:)(K#I+8:)�*�8eS�OgL �-,NV�I+8g)(W[8gS#O:P#)�D
,$OQLgStIRS2'tS#MNU:)�D®S�*R)�V�)/.¹,NOZO-U:J��e)�*��tIR8:,�D S�^:^g*+KmS#W[8 .�K#UgM$L�JQ)�S#O�*R)�W/K#JQ^:UHI[StIR,NKXO�K#VgI+8g)i)/OmI+,$*R)9D+)�I K#V�L:)/*R,N'X)�L
'tS�M$U:)�D9)�'#)�OuIR8:K#UgP#8EK#O:M$F�S�V�)/. S�*R)1S /�)�WYIR)�L}"

`m4



������� �������.
 ������� ���� �	
 � ���/� ���/� ����� ���!� � �8� ��� ��� `m]

698:)�DG)1LH)�W�,�DG,$K#OgDbW�S�O:OgK�Ib�e)1PX)/O:)�*RS#MN,�D+)�L�S#OgLELH)/^ )/OgL�KXO�IR8:)<W�KXOmI+)��-IbK�V�I+8g)<L:StI[S�� )/,$O:PQU:^�L:StIR)�L}"

� h{� ;�6JG51LKxM P'O AHGCG P [J1LAB251 P MFG
ABDRD+K-W/,$S�I+,$K#OgD®S#*+)9IR8:)iM$,NOgq-D ,NOQIR8:)iK#�:¤@)�WYI JQKHLH)�Mg.b8:,�W[8Q^:*+Kt'-,�LH)bS2JQ)�S�OeD®K�V}OgS�'-,$PXStIR,NKXO�� )�I@.�)/)�O�I+8:)BL:, /�)/*R)/OmI K#�:¤@)�WYI[D/"
?()/^ )/OgLH,$O:P_KXO·IR8:)�*+)�¶XUg,N*R)/JQ)/OmI[D�K#VBIR8:)TS�^:^gMN,�W/S�I+,$K#O3�»I+8:)>W[8:KX,$W/)EK#V3DGI+*[StIR)/P#F²V�KX*Q,NJQ^:M$)/JQ)/OmIR,NO:P�S#O¹SXD+D+KHW�,�StIR,NKXO�,$D
JZS#LH)X">ABDRDGKHW�,�StIR,NKXOgD1JZS�Fp�e)hUgO:,$L:,N*R)�W�I+,$K#OgS#M»K#* �:,$L:,N*R)�W�I+,$K#OgS#Md">698:)�SXD+D+KHW�,�StIR,NKXOgD2J UgDGI�� )h,$JQ^:MN)�JQ)/OmI+)�L�DGUeW[8²I+8gS�I
S#W�W�)�D+D�I+,$JQ)2V�K#*B¶mU:)�*+,$)�D�,�DbK#^:I+,$J�,�D+)�L}"
��������� 
 (�$ ��� 0 
 0 	 	Z!�5i'V0�,.'V!=(�	
=�V�S�OZS#DRD+K-W/,$S�I+,$K#O�,$D»S�M$.�S�FHD�I+*[S�'#)�*RD+)�L�,NOQKXO:)iLH,$*+)�WYI+,$K#O��#,NI»JZS�F � )b,NJQ^:M$)/JQ)/OmIR)�LZS#D»S�OZStI+I+*R,N�:U:I+)BW/K#OmIRS#,NO:,$O:P1S�OQKX�H¤@)�W�I
*R)�V�)/*R)/OeW�)#" 698g)<W�M�S#DRD9.b8:,$W[8�W�KXOmIRS�,$OgD�IR8:)1*+)/V�)/*R)/OgW/)2,$D9IR8:)1K#Og)2V�*+KXJ�.b8:,�W[8uIR*RS�'X)/*[D+S#Me,�Db,$O:,NI+,�StI+)�L}" =�V�I+8:) J U:MNI+,$^:M$,$W/,kI@F
,�D �+K#O:)� ��XI+8:)2StI+I+*R,N�:U:I+)3,$D�S D+,NJQ^:M$)3^eKX,NOmI+)�*�"\=�V�IR8:)3J U:MNI+,$^:M$,$W/,kI@FZ,�D �+JZS�O-F  ���IR8:)/OE,NI�W�KX*+*R)�D+^ K#OgL:D I+KQS D+)�I�K�V�^ K#,$OmI+)/*[D�"
�(UgS#MN, 'g)�L�SXD+D+KHW�,�StI+,$K#OeD�JZS�Fu�e)<,$JQ^:M$)/JQ)/OmI+)�L�S#DbKXO:)�c�.�S�FhSXD+D+KHW�,�StIR,NKXOgD/" 698g)1V�K#M$MNKt.b,$O:PZS�*R)1DGKXJQ)1K�V�I+8:) SXD+D+KHW�,�StIR,NKXOgD
JQKHLH)/M$)�L�S#D9KXO:)2.�S�FhSXD+D+KHW�,�StIR,NKXOgD/"

� o '8G�?1+ + .yA�)B?1- ) .jL �lG�- �=GlGJL � .10 �4| )BG4A4G ?RL�M ~ 0 .yM _ A�- ��� .10 �4| )BG4A4Gq?jL�M f�?1-@G 0$)B? ] \ Lj| _ -���G�-FA ��? 0)G Q .PM�G ] GlM ? + ?1- m
- 0$)�� _ -FG + )^L � .10 �4| )BG4A4G �

� o '8G+? + +�.yA )B? - ) .RL �4G - �=G4GELrf�?jL _ tE?vA�- _ 0)? � ] G + _ �4? + +JGEQ	� ] )BG$+�?jL�M�arG + )`OvL arG�-F? ) ] + ),+�?jL ?1- - 0$)�� _ -@G )^LpfC?RL _ tE?�A - _ 0)?�� ] G
A ] ?1+ + �

� o '8GN?1+ + .yA�)B?1- ) .jL �4G - �=G4GEL�arG + )`OvL aNG�-F? ) ] +{?jLeM{a 0)? � )^L O1+ ),+{?jLs?1- - 0$)�� _ -FG )^L�arG$+$)`OvL arG�-F? ) ] +��
� o '8GN?1+ + .yA�)B?1- ) .jL �4G - �=G4GEL � .1- +{?jLeM � .10 �4| )BG4A4G ),+{?RL ?1- - 0$)�� _ -@G )^L ��. - +��

��������� ���s! ���s0 
 0 	 	Z!�5i'V0�,.'V!=(�	
;>KmD@I9S#DRDGKHW�,�StIR,NKXOgD ,$OZIR8:)(JZS#OmU:V�S#WYIRU:*R,NO:P�L:StI[S��gSXDG)(S�*R)bI@.�K#c .9S�F�SXD+D+KHW�,�StIR,NKXOgD/"\69.�K�c�.�S�F�S#DRDGKHW�,�StIR,NKXOgD S#*+)BI+8:KmDG)BI+8gS�I
S�*R)3I+*[S�'#)�*RD+)�LZ,$O��eK#I+8>LH,$*+)�WYIR,NKXOgD/"®698:)�F�JZS�FZ� )1,NJQ^:M$)/JQ)/OmIR)�L�,$O�IR8:*+)�)1.�S�FHD�"

� 698:)ZS#DRDGKHW�,�StIR,NKXO�JZS�F>� )Z,NJQ^:M$)/JQ)/OmIR)�L²S#D2S�O²StI+I+*R,N�gUHI+)Z,$O�KXO:)ZLH,$*+)�WYI+,$K#O²S�OeL�S�D+)�S�*[W[8�,�D2^ )/*+V�K#*RJ�)�L�.b8g)/O²S
�gS#W[q-.9S�*[L IR*RS�'X)/*[D+S#M:,�D�*R)�¶mU:,$*R)�L}"\698:)3�gS#W[q-.9S�*[L�I+*[S�'#)/*[DRS�M:,�D»)/�H^e)�OgDG,$'#)3DG,$OgW/)BIR8:)()�OmI+,$*+)3DG)/I�K#V�K#�H¤@)�WYI[D»J�UgD@I9� )
D+W�S�O:O:)�L}"\698:,$D�S�^g^:*+KmS#W[8�,$D�UgD+)�V�U:M ,NV}V�*+)�¶XUg)/OgW/F�K#V}I+*[S�'#)/*[DRS�MH,$OhK#O:)(LH,N*R)�W�I+,$K#OZ,�D»J�UgW[8ZJQK#*R)bI+8eS�Oh,$OZI+8g)B*R)/'#)�*RD+)
LH,N*R)�W�I+,$K#O�"

� 698:)»S#DRD+K-W/,$S�I+,$K#O2JZS�F2�e)�,NJQ^:M$)/JQ)/OmIR)�L<SXD�StI+I+*R,N�gUHI+)�D��-F3�eK#I+81IR8:)�KX�H¤@)�W�IRD�,NO-'#KXMN'X)�L3,$O1I+8:)�S#DRDGKHW/,$S�I+,$K#O�"�6�*[S�'#)/*[DRS�M
,$DB)�¶mUgS�M$M$F�) 6hW/,N)�OXI3,NO>� K�IR8�LH,$*+)�WYIR,NKXOgD/"b=lO�IR8:,�D(W�S#D+)!�eSXL:LH,NI+,$K#OgS#M�JZS�,$OmI+)/OeS�OgW/)<,$DB*+)�¶mU:,N*R)�L�.b8g,NM$)<U:^�L:StIR,NOgPhI+8g)
L:StI[S��gSXDG)X"�=�Vb)/,NI+8:)�*�S�IGI+*R,$�:UHI+)Z,�D<Ug^ L:S�I+)�L ��I+8:)hK#I+8:)�*<J UeD@I�S#M$D+K>� )hU:^�L:StIR)�LpI+K�JQS#,NOmI[S�,$O²W/K#OgD+,�D@IR)/OgW/F#"�698:,$D
S�^:^:*RKXSXW[8h,�DbUgD+)�V�U:M�.b8g)/O>S#W�W�)�DRD+)�D�K#UHIRO-U:J � )/*bU:^�L:S�I+)�D�"®=�Ii^ )/*RJ�,NIRDB¶XUg,$W[q�SXW/W/)�DRD�S#MNKXO:P�I+8:)<SXD+D+KHW�,�StI+,$K#O�"

� 698:)>S#DRDGKHW�,�StIR,NKXO·JZS�F�� )�,NJQ^:M$)/JQ)/OmIR)�L S#DQS²LH,�D@IR,NOeWYIuSXD+D+KHW�,�StI+,$K#O·K#�H¤@)�WYI���,$OgLH)/^ )/OeLH)/OmIhK�V2)/,NI+8g)/*hW�M�S#DRD�"¢ABO
S#DRDGKHW�,�StIR,NKXOTK#�:¤@)�WYI2,�D1SuD+)�I1K�V�*+)/V�)/*R)/OgW/)�D(I+KuI+8g)QSXD+D+KHW�,�StIR)�LTKX�H¤@)�W�IRD�" =lO�I+8:,�D1W/SXDG) �}.�)�O:)�)�L�I+K>DG)�S�*[W[8�S�M$M\I+8g)
K#�H¤@)�WYIRD�K�V�I+8:,�D9S#DRDGKHW�,�StIR,NKXO�W�M�S#DRD»V�K#*�V�K#*R.�S#*RLZSXD�.�)/M$M�S#D��gS#W[q-.9S�*[L�I+*[S�'#)�*RDRS�M�D/"�ABW/W/)�DRDG)�D�S#*+)3DGM$Kt.�)/* IR8gS�Ou,NOuI+8g)
^:*+)�'-,NKXUgD3I@.�KTW�S#D+)�D�"u698:,�D S#^:^:*RKXSXW[8�,�D<^:*R)�V�)�*+*R)�L�V�K#* )�DGIRS��gMN,�DG8g,NO:P�*+)�M$S�I+,$K#OgD+8:,$^gD2�e)/I@.�)�)/O_^:*R)�L:) 'gO:)�L²K#�H¤@)�WYI[D
DG,$OgW�)<I+8:) SXD+D+KHW�,�StIR,NKXOEKX�H¤@)�W�IRDiW�S�O>� )�SXL:LH)�L�.b,NI+8gK#UHI(SXL:LH,$O:P�S#OmFEStI+I+*R,N�:U:I+)�DBI+KhI+8:)<KX*+,$P#,$OgS#M�W�M�S#DRDG)�D/"9?(,$DGI+,$OgWYI
S#DRDGKHW�,�StIR,NKXO�KX�H¤@)�W�IRDbS�*R)3UgDG)�LuI+KQJQK-L:)/M�D+^gS�*[D+)3SXD+D+KHW�,�StI+,$K#OeD/"

698:)9W[8:K#,�W�)�K�Ve,NJQ^:M$)/JQ)/OmI[StI+,$K#OQLH)�^e)�OgL:D\K#O I+8:)�OgS�I+U:*R)�K#VgIR8:)�LgStIRS3S�OeL<IR8:)�¶mU:)�*+,$)�D�"���,$DGI+)�L � )/M$Kt.·S#*+)�SiV�)�.·)��:S#J�^gMN)�D
K�V®D+K#JQ)3I@.�K#c .9S�FZS#DRDGKHW�,�StIR,NKXOgD�,NOEI+8g)<;>=@?iA(CEKX�H¤@)�W�IbJ�KHLH)�Md"

� o '8GN?1+ + .yA�)B?1- ) .jL �4G - �=G4GEL � 0)M�G 0{?RL�M � _ +$-/.jQ G 0 ),+ )^Q�| ] GJQ GEL�-FG4M ? +{?jLb? - - 0$)�� _ -FG )^L�- '.G�� 0lMvG�0{A ] ?1+ + �
� o '8GN?1+ + .yA�)B?1- ) .jL �4G - �=G4GEL f�?�A ' )^L�G +r?jLeM o .�. ] f�?JOZ?���)^L�G ),+ Q .PM�G ] GlM ? +{? - - 0$)�� _ -@G + )^L � . - ' - '8GNA ] ?1+ +JG +��
� o '8Gp? + +�.PA�)B?1- ) .jL 0)G ] ?1- )^LZO o .�. ] +r?RL�M - '8G ~ 0 .PA4G + + )^L O � L7) - - '.?1-�? - .�. ] ),+NA _ 0$0)GJL7- ] 2 )^L"),+wQ .yMvG ] G4M ? +N? +EG@|8?10)? -FG
A ] ?1+ + �

� o '8G � .1- arGF|8GJL�MvGJL�A�)BG +w? 0)G )^Q+| ] GEQ GJL7-@GlM ? +{? +EG@|8?10)? -FG .����JG4A -�A ] ? + +��
� o '8G ] )^L��	�4G - �=G4GEL - '.G+~ 0 .PA4G + +$)^L O � L7) -=A ] ?1+ + ?jLeM - '8G�~�G�0 + .RL8LeG ] A ] ? + + ),+ 0)G@| 0)G +JGEL�-FG4M ? + ?&+JGF|8?10)? -FG{? + +�.PA�)B?1- ) .jL
A ] ?1+ + �



������� �������.
 ������� ���� �	
 � ���/� ���/� ����� ���!� � �8� ��� ��� `X`

��������� �N'�( � 0�, , 7U' ��2+,6$�	
698:)hM$,$O:qpS�IGIR*+,$�:UHIR)�LH)�DRW�*R,$�e)�D<S�O�SXD+D+KHW�,�StI+,$K#O�"�=�V9I+8:)ES#DRDGKHW/,$S�I+,$K#Op,$D K#O:)/cdIRK�c�K#O:) ��MN,$O:q²StI+I+*R,N�:U:I+)�D JZS�F�� )uDGI+K#*R)�L²SXD
StI+I+*R,N�gUHI+)�DiK�V®)�,kIR8:)/*3K#�H¤@)�WYI�"�=�V®IR8:)�SXD+D+KHW�,�StIR,NKXOu,�DiJZS�O-Fmc I+K�c�K#Og)!�:M$,NOgq�S�IGIR*+,$�:UHIR)�DiJZS�FE�e)�D@IRK#*R)�L>S#DBStIGIR*+,$�:UHIR)�DBK�V®I+8g)
�GJZS#OmF  �K#�H¤@)�WYI�" =�V»I+8g)QSXD+D+KHW�,�StIR,NKXOT,$D3JZS�O-Fmc I+K�c�JZS�O-F!� IR8:)�SXD+D+KHW�,�StIR,NKXOT,$D2,$JQ^:M$)/JQ)/OmI+)�L�SXD(SELH,�D@IR,NOeWYI W�M�S#DRD�"1=lO�IR8:,$D
W/SXDG) �®)�SXW[8�,NOeD@I[S�OgW/)�*R)/^:*R)�D+)/OmIRD�STM$,NOgq�S�OgL_,NIRDQS�IGI+*R,$�:UHI+)�D/"_698:)uV�K#M$M$Kt.b,NO:P�S�*R)�,$OgD@I[S�OgW/)�D�K�VBM$,$O:q_StIGIR*+,$�:UHIR)�D�,$O�I+8g)
;>=@?iA3CuK#�H¤@)�WYIiJQKHLH)/M �

� o '8G Q ?jL�2 m - . m Qp?RL72C? + +�.yA )B? - ) .RL �4G�-��=G4GJL � 0)MvG�0 ?jLeM�~ 0 .yM _ A�- '8? +X?1- - 0$)�� _ -@G$+ + _ A ' ? + � _ ?RL7- ) - 2�?RL�M +�|8G4A ) � A4? m
- ) .RL�+�� o ' ),+N? + +�.PA�)B?1- ) .jL ),+ Q .yMvG ] G4M ? +{? +JG@|.? 0)?1-@G c _ � � 0)M�G 0{A ] ?1+ +��

� o '8G Q ?jL�2 m - . m Qp?RL72 ? + +�.PA�)B?1- ) .jL �lG�- �=GlGJL � .10 �4| )BG4A4GX?jLeM c�-/.10l?JOZG '.?1+ ? - - 0$)�� _ -@G + + _ A 's?1+pA . +$- .Vt + -/.10l?JOZG � 0)G m
.10)M�G 0 ] GEIjG ] �=Qp? � ] GEIjG ] ��?RL�M +$-/.10)G ] ) tEGp?jLeM ),+ Q .PM�G ] GlM ? + - '.Gwc�-/.10)?PO�G arG -@?1) ] +wA ] ?1+ +��

� o '8G Qp?RL72 m -/. m Q ?jL�2 ? + +�.yA )B? - ) .RL �lG�- �=GlGJL ��. - +�?RL�M�c�-/.10)?PO�G ),+qMvG +EA�0$)��4G4M � 2s?1- - 0$)�� _ -FG + + _ A ' ?1+ ?10$0$)^Ij? ] Mv? -FG��
+ -/.10l?JOZG |7. +$) - ) .jL � 0)GJQ .RIK? ] M�?1-@G � o '*),+N?1+ +�.yA )B? - ) .RL ),+ Q .PM�G ] GlM ? +#- '.G ��. - c�-/.10)G aNG�-}A ] ?1+ +��

��������� �r$ 7U(+0�7 
 0 	 	Z!�5i'V0�,.'V!=(�	
6�)/*ROgS�*RF>S#DRDGKHW�,�StIR,NKXOgD2S�*R)�,$JQ^:M$)/JQ)/OmI+)�L�SXD2DG)�^gS�*[StIR)�SXD+D+KHW�,�StI+,$K#O�W�M�S#DRDG)�D/"�698:)�I+)/*ROgS#*+FTSXD+D+KHW�,�StI+,$K#OeDB,$O�IR8:)Z;>=@?iA3C
K#�:¤@)�WYI�J�KHLH)�MXS#M$D+Ki8gS�'X)®MN,$O:q2StIGIR*+,$�:UHIR)�D�"�698:)�F(8eS�'#)®� )/)/O MN,�D@IR)�L1)�S�*RMN,$)/*},$O D+)�W�I+,$K#O fH" ]9K#O1,�LH)�OXIR,kV�F-,$O:P(SXD+D+KHW�,�StIR,NKXOgD/"�698g)
~ 0 .yA4G$+ + c�'.G4G - ��k . _ -@G �H?10lM1�+f�.RIKG ��| �»S�OgL o 0l?jL�+ |7.10$- � |.G�0)? - ) .RL�+ ~ 0 .lO!0)?jQ W�M�S#DRD+)�D�DG8:Kt.�S#O¸SXD+D+KHW�,�StI+,$K#O_� )�I@.�)/)�O
JQK#*R)3I+8gS#OuI@.�KQW�M�S#DRDG)�DbS�OgLES�M�DGKZW/K#OmIRS#,NOuK�I+8g)/*b,$OHV�K#*RJZStI+,$K#O�S�� K#U:IbI+8:,�DiS#DRD+K-W/,$S�I+,$K#O�"

� h
	 ;�6JG51LKxM P'O AHKxK R 6JKxAB251 P MFG
AiPXP#*R)/PmStI+,$K#OeD}S�*R)»S9V�K#*RJ�K�VgS#DRD+K-W/,$S�I+,$K#OgD�.b8g,$W[8 D+8:Kt.pI+8g)�W�KXOmIRS�,$O:JQ)/OmI�*R)/M�StIR,NKXOgD+8:,N^�"�=lJQ^:MN)�JQ)/OmIRS�I+,$K#O<K#VHS#P#PX*+)�PXStIR,NKXOgD
,�DBD+,NJQ,$M$S#*bI+KZIR8gStI(K�V S#DRDGKHW/,$S�I+,$K#OgD�"�698:)�S�P#PX*+)�PXS�I+,$K#O�JZS�Fu�e)�,NJQ^:M$)/JQ)/OmIR)�L��-Fu)�J � )�L:L:,NO:PhI+8:)�W�K#OmI[S�,$O:)�LEK#�:¤@)�WYI��gKX*
SE*+)/V�)/*R)/OgW/) IRKEI+8:)QK#�:¤@)�WYI1,$OpI+8:)ZW�KXOmIRS�,$O:)�*3KX�H¤@)�W�I�"Q�:KX*1)��:S�JQ^:M$)!�}IR8:) c�)^Q�| ] G �HG ]^] W�K#OmI[S�,$OgD2SED+)�I1K#V�*R)�V�)/*R)/OeW�)�D(IRK
I+8g)N~ 0 .yAlG + +$)^LZO � L�) - +$�ec _ |�| ] 2 � � _ ) | �gS#OgLbceGJL�+�.10�K#�H¤@)�WYIRD�" �:KX*iDGKXJQ)2¶mU:)�*+,$)�D��H,NIiJQS�F��e)1*R)�¶mU:,$*+)�LhV�KX*9I+8:)<W/K#OmIRS#,NOg)�L
K#�:¤@)�WYI[DhIRK·q-O:Kt. .b8:,�W[8 K#�:¤@)�WYIuI+8:)�F¢�e)�MNKXO:P�IRKg"�ABMkIR)/*ROgStIR)/M$F!�3S�P#PX*+)�PXS�I+,$K#OgDQJZS�F¹�e)p,NJQ^:M$)/JQ)�OXIR)�L SXDu69.�K�c�o²S�F
S#DRD+K-W/,$S�I+,$K#OgD9SXD9,NOuI+8:)<W�S#D+)2K�V®DG)�MkV clS�PXP#*R)/PXS�I+,$K#OZ,$OEI+8:) � .10 �4| )BG4A4GiS#OgL �&|8G�0)?1- ) .jL7+�W�M�S#DRD+)�D�"

� h�� � 6ce R 6cG�6cM/2CAB251 P M P'O P Dw��6c[\2zAB2�2 R 17D�Yf256JG
698:)�StI+I+*R,N�:U:I+)�DQJQ)�OXIR,NKXO:)�L·�e)�MNKt. LH)�DRW�*R,N� )uI+8:)>W�M�S#DRD+)�D I+8:)�F·S�*R)uW/K#OmIRS#,NO:)�L�,$O�"·ABO¹S�IGI+*R,$�:UHI+)�JZS�F_� )ES#O¹S�I+K#JQ,�W
L:S�IRS�'tS�M$U:)1K#*iW/K#JQ^eKmDG,NI+)1'tS#MNU:)X" �:KX*b)��:S�JQ^:M$)!�gS�I+KXJ�,�W2StI+I+*R,N�:U:I+)�DBDGUgW[8>SXDbW�KHLH)1O-U:J � )/*��HOgS#J�) �gS�OeLE¶mUgS#OmI+,NI@F�S�*R)2K�V
,$OXIR)/PX)/*��mDGI+*R,NOgP7�HS�OgL�O-U:JQ)/*R,$WiI@Fm^ )�D�*R)�D+^e)�WYIR,N'X)/M$F#"®A�IGIR*+,$�:UHIR)�D9DGUeW[8uS#D�f�?1)^L�-FGJL�?RL�A4G ��.lO � � ?12!. _ - �8k . _ -@G�aNG +JA 0$) | - ) .RL7�
S�OeL o G 0�Q&+ .Vt ~ _ 0)A '8? +JG2PX,N'X)�Su�:*RKXS#LTMN)�'#)/M\'-,$)/. K#V».b8gS�I2,�D(I+K�� )�*R)/^g*+)�DG)�OXIR)�L}" � ?12!. _ - StI+I+*R,N�:U:I+)ZW�KXU:M$L�*+)�^:*R)�D+)/OmI
S�O ,$JZS�PX)>K�V1I+8g)T)/OmI+,$*R)T^:M�S�OmI�" k . _ -@GQK�V S²JZStIR)/*R,$S#MB8gS#OgLHM$)/*EW�K#UgM$L¢� )T*R)/^:*R)�D+)/OmI+)�L¢S#D�S·DG)�¶XUg)/OgW/)TK�V1JZS#W[8:,$O:)�D
K#*uW�)/M$M�D/"�=�I�JZS�F¢S�M�DGK_� )�*R)/^g*+)�DG)�OXIR)�L¢S#D�S�DG)�*+,$)�DhK�V<W�K-K#*[LH,$OgStIR)�DhW/K#*R*+)�DG^ K#OeLH,NOgP�IRK�M$K-W�StIR,NKXOgDh.b,NI+8:,$O IR8:)T^:M�S�OmI�"
f�?1)^L�-FGJL�?RL�A4G ��.lOEW�K#UgM$L_� )E*+)�^:*+)�DG)�OmI+)�L_SXD�S�W�KXMNM$)�W�I+,$K#O�K#VbI+)��-I�"darG +EA�0$) | - ) .jL²JZS�Fp�e)E,NJQ^:M$)/JQ)�OXIR)�L¸S#D I+)��-IQK#*�S
W�KXMNM$)�W�I+,$K#O�K�V D+^e)�W�, 'eW/S�I+,$K#OgDi.b8:,$W[8>JZS�Fu�e)�K�V®ShW�KXJ�^ KXD+,NI+)2I@F-^e)X"b�:K#*()��:S�JQ^:M$)!��MvG +EA�0$) | - ) .jL�StI+I+*R,N�gUHI+)1V�KX*(SQ^:*RKHLHUgW�I
K�VBST8:K�IQD@IR*+,$^_JQ,NM$M�.�K#UgM$L_,$OgW/MNUgL:)�M$)/O:P#I+83�\JZS#DRD���IR8:,$W[q-O:)�D+D )�I[W�"�� �1ai�mfy� �®�:UHI IR8:,�D JZS�FpO:K�I��e)�I+*RU:)hV�KX*�S�V�SXWYI+KX*+F
JZS�O-UHV�SXWYI+Ug*+,$O:PQ^gS�PX)/*[D/" 4B)/OgW/)!�HIR8:)<,$JQ^:MN)�JQ)/OmIRS�I+,$K#O�K�V�I+8:)�DG)<S�IGIR*+,$�:UHIR)�DiLH)�^e)�OgL:DBK#OuI+8:)1V�SXWYIRK#*RFZV�K#*b.b8:,�W[8>;>=@?iA3C,�D�I+KZ� )<W�UgDGI+KXJ�,�D+)�L}"

� h{� :ab|e�4L6cbr6cMN2CAB2]1 P M PxO 9 :<;>=@?
698:)u)/OmI+,$*+)uJQK-L:)/M�.�SXD<JZS�^:^ )�L�I+K�I+8:)uI+8:)E;>=@?iA3C�L:S�IRS��eS#D+)hUgD+,NO:P�I+8:)u=lMNM$UgDGI+*[S�C8� � ?(? ��W�K#JQJZS�OeL:D/"�=lMNM$UgDGI+*[S
K0/�)/*[DbIR8:)"�+D+)�I+K#V  hL:S�IRSQI@F-^ )�.b8g,$W[8>8:)�MN^eDiIRK�)/J��e)�L�ShD+)�I3K�V ^ K#,$OmI+)/*[Di,$O�S#O>K#�H¤@)�WYI�"(698:)�DG)�S�*R)<UgD+)�L�IRKh,NJQ^:M$)/JQ)�OXI
S�PXP#*R)/PmStI+,$K#OE*R)/M�StI+,$K#OeDG8:,$^gD�"3AiV I+)�*(IR8:)QD@I[StI+,�W<KX�H¤@)�W�IRD3S�OgL>I+8:)QS#DRDGKHW/,$S�I+,$K#OgDB.�)�*+)<,$JQ^:M$)/JQ)/OmI+)�LT,$OTIR8:)�LgStIRS#�gS#D+)!�eI+8g)K�IR8:)/*<V�)�StIRU:*R)�D1K#V�IR8:)�;>=@?BA(C²D+F-DGI+)�J´.�)/*R)Z,$OgW�KX*+^ K#*[StIR)�L}"�698g)�¥�I+*R)/)Z,$OgLH)��H)�D<^:*RKt'-,$LH)�Lp�mF�=lMNM$UgDGI+*[S�.�)�*+)hW/*+)�StIR)�L
V�K#*3K�V IR)/OpS#W/W/)�DRDG)�L�K#�H¤@)�WYI[D/"3µ S�*R,NKXUgDbV�UgOgWYIR,NKXOgD2S�OgL>*RK#U:I+,$O:)�DBV�K#*3^:M�S�OmI3W/K#OmI+*RK#M�.�)�*+)<,$OgW/K#*R^eKX*RS�I+)�L�,$OmI+K�I+8:)QDGFHDGI+)�JE"
abU:M$)�DBS�OgL�I+*R,NPXP#)�*RD�.�)/*R)3W/*+)�StI+)�LuS#OgL�S#DRDGKHW/,$S�I+)�L�.b,kIR8>LH, /�)/*R)/OmIBSXWYI+,$K#OeD/"

=lO_=lM$MNUgDGI+*[S��\)�'#)/*RFpK#�H¤@)�WYI�W/M$SXD+D JQS#^gD<KXO²I+KpS�IRS#�:MN)X"�4i)�*+)�.�)h,$M$MNUgDGI+*[StIR)�.b,NI+8·S�W�K#Ug^:MN)�K�Vi)��:S#J�^gMN)�D��\8:Kt. I+8g)
W�M�S#DRD+)�Db.�)/*R) LH) 'gO:)�LT,NO>IR8:) L:S�IRS#�gS#D+)#"i698:*RK#UgP#8EI+8:) 'g*[D@I3)��:S�JQ^:M$)!�e.�) D+8:Kt. 8:Kt. ,$O:8:)/*R,NIRS�OeW�) S#OgLTS�PXP#*R)/PmStI+,$K#OES�*R)



������� �������.
 ������� ���� �	
 � ���/� ���/� ����� ���!� � �8� ��� ��� `-f

,$J�^gMN)�J�)�OmI+)�L�" 698:)3V�K#M$MNKt.b,$O:P�DGIRS�I+)�J�)�OmIRD9LH) 'eO:)3I+8:) o .�. ] +�S�OeLZI+8g) o .�. ] f�?PO�? � )^LeG9I[S��:M$)�D�"»%(O:)(JZS�FZ*R)�W�S�M$MgIR8gStI9I+8g)
c _ |�| ] 2 � � _ ) |�W/M$SXD+D�,$D9S�DGUg� W/M$SXD+D�K�V�I+8:) � � _ ) |�Q GEL�-�W/M$SXD+D�"®698:) o .�. ] +�W�M�S#DRD»,�D9S�D+U:��W�M�S#DRD»K#VHc _ |�| ] 2 ��� _ ) |uW/M$SXD+D�"�698g)
o .�. ] f�?JOZ?���)^L�G W�M�S#DRDB,�D2S�OpS�P#PX*+)�PXS�I+,$K#O�K�V�K#�H¤@)�WYIRD3K#V I+8:) o .�. ] +3W/M$SXD+D�"<698:)QS�P#PX*+)�PXS�I+,$K#O�8gS#D3� )/)�O�,$JQ^:MN)�JQ)/OmI+)�L�SXD
S�O�K#O:)/cdIRK�c�JQS#O-F *R)/M�StI+,$K#OeDG8:,$^�"\A D+)�I�K�V�*R)�V�)/*R)/OeW�)�D I+K<KX�H¤@)�W�IRD�,NOhI+8:) o .�. ] +»W/M$SXD+D»,$D�JZS�,$OmIRS�,$O:)�LQ,NOZIR8:) o .�. ] fC?PO�? ��)^L�G
W�M�S#DRD�"\698g)<LH)�W/M$S#*RS�I+,$K#OgD�.�)/*R)(JZS#L:)<S#D�V�K#M$MNKt.iD�"
����� �������	�
�����
������������������	�������
�������������� !�"�	#$�%#!���& 	����#�#�'�()���	������*+��,��
�����  	�	��#�#
 -�
���	�
���
�������.#!���������������	�/���
0 �������������!1  !���	� 032�4�5 ,
'	�),����������/�6*+�	���87
���:9

�������������
�-(�� */����#����
��#	���:9
���!(��������	(�� ,���*/���/�� 0!;�< 9 2�5 9
*/��=����-(�� ,���*/���/�� 0!;�2 9 2�5 9
�����������	1���#� -�/�>� �
�	=��?9
*/���
�	�/�����  !���	� 032�4�5

5 ��,
1��	������������*/��,��:@

����� �������	�
�����
�BA
'�'��
#C�
�������������� !�"�	#$�%#!���& 	����#�#�'�(.����������
�����	���>�
 -�
���	�
���
�������8�
'�'��
#
0 �
'�'�����,���*/�  !���	� 032�4�5 9

 ������������
�!���  !����� 03D�<�5
5 ��,
1��	�E#!�����������	���	�����:@

����� �������	�
�$�$�/#��	�)1���(���,���1������������!���" �'�*���'�,���,��+#8#���*/�$��#������% �'�����*
,/#
����� '�(B�����8�
�������8A
'�'���#
 -�
���	�
�������
�$��'�'��
#	��� 0 ����7
�8�
'�'��
# 5 @

����� �������	�
�����
�BA
'�'�����F
��G
��H+��,
�C�
�������
 -�
���	�
���
�������8�
'�'����>*/�	G
��H���,��
0 �
'�'���*/�	G
���-1  !���	� 032�<�5 ,
'	�),����������/�6*+�	���87
���:9

�
'�'��������	���  !���	� 032�<�5 9
,�'���'�(
���
'� -7
�	� ��,��
��G
�	�:9

����� A��
�E#����.'	()�
�	(��	�
��,+ ���#I��'B���
�$��'�'��
#)�!�&��#B !��������,���������'��	1+�>,�G
��'��	1�#	����'�'��
# #��	�
'	( 0 �
��( 0 �
'�'��
#���� 5�5 9

����� A��
�B�
'�'��J*/�	G
��H���,��K������'�,�G+#C��')'�,���*+�� !����,
�
������'�,�G+#���*/�� !� ��,��!�
��,�'�����,�'	�$,��������
�	(��	�
��,+ ���#L*/�
 !����,��
# 0 */�� ������-1 5

5 @

698:)�O:)��-I()/�:S�JQ^:M$) ,�DiIR8gStI3K�V®I+8g)Xc _ � � 0)M�G 0bM$,NOgq�W/M$SXD+D�"(698g,$D3W�M�S#DRDiM$,NOgq-DBI+8g) ~ 0 .PM _ A -\S�OgL>I+8:) � 0)MvG�0iW�M�S#DRDBS#OgL
W�KXOmIRS�,$OgD®S�IGI+*R,$�:UHI+)�D D+UgW[8�SXD ¶mUgS�OmIR,kI@F S#OgLQW�KmD@I�"�698:,�D®M$,NOgq�W�M�S#DRD\*R)�V�)/*R)/OeW�)�D�IR8:)i^:*R,NJZS#*+F1qX)/F K#VgIR8:)BS#DRD+K-W/,$S�I+)�L W�M�S#DRD+)�D�"
698:)<W/M$SXD+D9LH)�W�M�S�*[StI+,$K#OeD�S#*+)1SXD�V�K#M$MNKt.iD�"
 -�
���	�
���
�������.#!������'���1��	�+#
0 '	��1��	����,
' ��,��
��G
�	� ,
'	�),������M9

����'�1����
 �'�1��  !���	� 032�4�5 ,
'	�),������M9
#!�
�� ��-(+�	 ��	�/��'�,/#N�
�	=��?9
��������'	��1��	�
��1 ,���*/���/�� 0!;�2 9 D�5 ,
'	�),������M9
 �'
#-� ,���*/���/�� 0!;�2 9 2�5 9

����� A��
�$���+�6*/�	����7
�	�&��#K������O���1��	�8,���*����	�)��,
1)�	���8P��
'�1	�+ -�% �'�1��
���+�6*/�	����7
�	� 0 '	��1��	����,�'M9Q���
'�1	���
 �'�1�� 5 9

����� A��
�E �'�����*�,/#C'	��1��	�
��,�'$��,
18����'�1����
 �'�1������
�$���/�6*/�	���87
�	�+#�'�(
����� O���1��	� 0 1��
 	���	�
�	1B��#C���
'�1
�	'	��1��	� 5 ��,
1 P��
'�1	�/ !�$�
�������
#MR

(�'��
���!G�,87
�	� 0 '	��1��	����,�' 5 �
��(����
��,/ ��
#I���
'�1���'	��1����:9
(�'��
���!G�,87
�	� 0 ���
'	1����
 �'	1�� 5 ����(��	�
��,/ ���#I���
'�1	�/ !�

5 @

=lO²I+8g)�O:)/�mIQW[8gS�^:I+)/*��\.�)uLH)�DRW�*R,N� )ZIR8:)uD+,NJ�U:M�StI+,$K#O_K#VBS���K0/�)/)u;TS�q-,$O:P�º M�S�OmI���.b8g,$W[8_UgD+)�D�;>=@?iA3CpI+K�JQS#OgS�PX)
^:*RKHLHUgWYIR,NKXOELgStIRSQSXD9.�)�MNM�SXDbW�KXOXIR*+KXM�,kI[DiS#W�I+,$'m,NI+,$)�D�"



� ����� �s� � *

� ��� �2	��(��� � 
 � � � � �

%(O:)ZK#V�IR8:)hJZS�,$O_P#KmS�M�D2K�VbS�O��\;�Cp,�D2I+K�S#W[8:,$)/'X)�JZS��-,$J UgJ � �g)��H,$�:,NM$,NI@F* g"u��M$)��H,N�g,NM$,kI@Fp,�D1)��H^ )�WYIR)�LpIRKT^:*RK#M$K#O:PEI+8g)
D+)/*R'm,�W�)QM$,kV�)ZK#V�S�JZS�O-UHV�SXWYIRU:*+,$O:PuV�S#W/,NM$,kI@FpS�OgL�)/OeS��:M$)Z,kI1IRK>¶XUg,$W[q-M$F�S�OeL�)�W�K#OgK#JQ,$W�S�M$MNF>*R)�D+^ K#OgL�I+KTLHF-OgS#JQ,$WQW[8gS#O:P#)�D
,$OE^g*+KHLHUgW�IbI@F-^e)1S�OeLuJQ,N�}" ;>KXDGIi��;�C�,$OgDGIRS#MNM�StIR,NKXOgDbD@IR,NM$M}V�KXMNM$Kt. IR8:)<W�KXOm'X)/OmI+,$K#OeS�Mm¤@K#�>D+8:K#^EMNKmS#LH,$O:P�K#*�':�H)�Lu*RK#U:I+,$O:P
.b8:)�*+)<)�S#W[8>^gS#*GI(I@F-^e)�8gS#DiI+KZV�KXMNM$Kt. K#O:M$F�K#O:)<*RK#U:I+)1IR8:*+KXU:P#8�IR8:)QDGFHDGI+)/J�" 4B)/OgW/)!�eI+8:)�FEV�S�,$M�IRK�UHIR,NM$,Ns�)<IR8:)�S�'tS�,$M�S��:M$)
�g)/�-,$�:,$MN,NI@F �5�b���:!���"�CH,NOgW/)!��I@F-^:,�W/S#MNM$F�I+8:)QJZS#W[8g,NO:)�D3,NO²S�Op��;�CT.b,$MNM®� )ZW/S#^gS��:M$)�K�V»^ )/*+V�K#*RJQ,NO:PEJQK#*R) IR8gS�OpK#Og) I@F-^ )
K�V\K#^ )/*[StIR,NKXO3�:S�OeLuJ�U:MNI+,$^:MN) JQSXW[8:,$O:)�DiW�S�OE^e)�*GV�KX*+J I+8:)�D+S#J�)2KX^e)�*RS�I+,$K#O3�:)�S#W[8E^gS�*+IbI@F-^e)<W�S�O�^ K�I+)�OmI+,�S�M$MNFu8gS�'#)2JQK#*R)
I+8eS�O>K#Og)<*+KXUHI+)<I+8:*RK#U:PX8�I+8:)�DGFHDGI+)/J � K#UHI(K�V®.b8:,�W[8�S�O-F�KXO:)<*RK#UHIR) W�KXU:M�L��e) V�K#M$MNKt.�)�LuI+K�^:*+KHW/)�DRD9I+8:)�^gS�*+I�"�x(DGUgS#MNM$F!�
I+8g)E^g*+KX�:MN)�J K�V2D+W[8:)�LHU:M$,NOgP�,�DQDGU:��LH,$'-,$LH)�L¹,NOmI+K�I+8g)EM$KXSXLH,$O:P ��K#*Q*RK#UHIR,NO:P*�<^g*+KX�:MN)�J¯S�OgL�I+8:)TL:,$D+^gStI[W[8:,$O:P�^g*+KX�:MN)�J�"
698:)�M$KXS#L:,NO:PpLH)�W/,$D+,$K#O·,�DQJZS#LH)uI+K)':��IR8:)�JZS#W[8:,$O:)�DG)�¶XUg)/OgW/)�D�V�K#*ZSpDG)/IQK#V ¤@K#�eDZDGK�I+8gS�I�IR8:)/F¸D+S�I+,�D@V�F²IR8:)�^:*+KHW/)�DRD
� IR)�W[8:OgK#M$K#P#,�W/S#M,�<W�K#OeD@IR*RS#,NOmIRD S#D<PX,N'X)/O_,$O_I+8g)�^:*RKHW�)�DRD D+8:)�)�I<V�KX*<I+8g)u^:*RKHLHUgW�I�"�A�I�)�S#W[8_JZSXW[8:,NOg)!��I+8:)EW[8:K#,�W�)�K�VbI+8g)¤@K#�eDbI+K��e)<M$KXSXLH)�LuV�*RK#J I+8:KmDG) .�S#,kIR,NO:PQIRKh� )<^:*RK-L:UgW�)�L>LH)/^ )/OgLgDiK#O�IR8:)�L:,$D+^gStI[W[8:,$O:PhLH)�W/,$D+,$K#O�"9698:,�DbI+)�W[8:O:,�¶mU:) LHK-)�D
O:K#I�W/S#^HI+Ug*+)�I+8:)u,NOmI+)�*RSXWYIR,NKXO·S�JQK#OgP>I+8:)�¤@K#�eD<IR8gStIQS�*R)h^gS�*+I�K#VbI+8:)EJZS�O-UHV�SXWYI+Ug*+)hK#V(STD+,NOgP#M$)�^:*RKHLHUgWYI�"p698-UgD��\I+8g)
�g)/�-,$�:,$MN,NI@F!��W�KXJ�^gMN)/�-,NI@F�S#OgL�I+8:)ZO:)�)�L�V�K#*<D+FHD@IR)/J°,$OmI+)�P#*[StI+,$K#O�JZS�q#)�D3I+8:)Z^g*+KX�:MN)�J K�V9D+W[8g)�LHU:M$,$O:PEV�K#*<S�O_�\;�C�JQK#*R)
LH, 6hW�U:MNI�"»698g)/*R)�V�K#*R)!�-) / )�WYI+,$'#)<DRW[8:)�LHU:M$,NO:PZDRW[8:)/JQ)�DbS�*R)(*R)�¶mU:,$*+)�LhIRKQJQS��H,NJQ,$s/)<D+F-DGI+)�J I+8g*+KXU:P#8:^gUHI�"

698:)<^g*+KX�:MN)�J K#V�'gOgLH,$O:PuS#O>K#^HIR,NJZS#M�DRW[8:)�LHUgMN)1V�KX*bI+8g) JZS�O-UHV�SXWYI+Ug*+)<K#V ShDG)/IBK�V ^g*+KHLHUgW�IRDB.b,kIR8TJ U:MNI+,$^:M$)<^ KXDRDG,$�:M$)
*RK#UHIR,NO:PmDi,�DBq-O:Kt.bO�IRK�� )�(º®c�8gS�*[Ld� ��ai¥i�#�J��"2;TStIR8:)/JZStIR,$W�S�M�I+)�W[8gO:,$¶mU:)�DBM$,$q#) �g*RS#OgW[8TS�OgLT�eKXU:OgLTS#OgLTLHF-OgS#J�,�W<^g*+K#c
P#*[S�JQJQ,$O:P9I+)�W[8:O:,�¶XUg)�D�JZS�F3*+)�¶mU:,N*R) )/�-^ K#Og)/OmI+,�S�M#I+,$J�)»,NO1IR8:)».�K#*[DGI�W/S#D+)#"�º\K#M$F-O:K#JQ,�S�M�I+,$JQ)�S#^:^:*RK��-,$JZStIR,NKXO2DRW[8:)�J�)�D}V�KX*
D+K#M$'m,$O:PZDRW[8:)�LHUgMN,$O:PZ^:*RK#�:M$)/JZD9.b8:,�W[8�^:*RK-L:UgW�)<D+U:�Hc�K#^HIR,NJZS#M�D+W[8:)�LHU:M$)�Db.b,NI+8g,NO>^ K#M$F-O:K#JQ,�S�M�I+,$JQ)<8gS�'X)3� )/)�O�)��:S�JQ,$O:)�L}"
698:)�DG)3I+)�W[8:O:,�¶mU:)�DiS#*+)3*[S�*R)/M$FZUgDG)�LE,NO�^:*[S#W�I+,�W/S�M}D+,kIRUgStIR,NKXOgD9.b8:)�*+)3I+8g)/*R)<S�*R)(8-U:OgL:*+)�L:DbK�V�JZS#W[8:,$O:)�DbS#OgLu^:*+KHLHUeWYIRD�"

698:)�*+)hS#*+)ZS�O-U:J � )/*�K�V9,$L:)�S#D LH)/'X)/M$K#^ )�LpI+KTL:)�S�M».b,kIR8²I+8:)�W/K#JQ^:M$)��H,NI@F�K�ViDRW[8:)�L:U:MN,$O:P�V�KX* �\;�CT� �b���g! �\��¥9�X�K� "
C-)�'#)/*[S�M '8G _ 0$),+$- )BAX? ] O . 0$) - '6Q +QI+K�PX)/O:)�*RS�I+)"�GP#K-KHL� ��:UHI<O:K#I1S#MN.9S�FHDBKX^HI+,$JZS�M®D+K#M$UHI+,$K#OgD28eS�'#) � )/)�O_DGU:PXP#)�D@IR)�L}" 698g)�D+)
8:)�U:*+,�DGI+,�W/D�S�*R)�UgD+)�L_,$O¸W/K#J��:,NOeStI+,$K#O·.b,kIR8¸;TS�I+)/*R,�S�M9ab)�¶mU:,$*+)�JQ)/OmIRD�º M�S�O:Og,NO:Pe"p698g)/F_LHK�OgK�IQ^:*+KHLHUeW�)uDRW[8:)�LHU:M$)�D�K�V
W�KXOgD+,$DGI+)�OXI�^e)�*GV�KX*+JZS�OeW�)!�mDG,$OgW/)i^gS�*+IRD�S�*R)iDG)�¶mU:)/OgW/)�LZSXW/W�KX*RL:,NO:P2IRK<*RU:MN)�D®IR8gStI�L:K<O:K�I9S#W�W�K#UgOXI®V�KX* IR8:)B*R)/M�StIR,NKXOgD S�JQKXO:P
^gS#*GI[D1K�VbS�^:*RK-L:UgWYI<)�D@I[S��:M$,$D+8:)�L��-F�I+8:)h;�aiº�DGFHDGI+)�JE"�698:)hSXLH'tS�OmIRS#P#)�D2K#V�8g)/U:*R,$DGI+,�WZDRW[8:)�LHUgMN)�*RD1S#*+)QIR8gStI1IR8:)/F²S�*R)JQK#*R)2) 6hW�,$)/OmIbI+KZW/K#JQ^:UHIR)<S�OgLEW/S#Ou)�S#D+,NM$Fh*R)�S#W�I9I+KZLHF-OgS�JQ,�W1W[8gS�OgP#)�D�"

;>=@?iA3C¸,NOgW/MNUeLH)�DZS²8:)�U:*R,$DGI+,�W�D+W[8:)�LHU:M$)/*Z�gSXDG)�L·KXO·IR8:)TS�M$P#KX*+,NI+8gJ¯DGU:PXP#)�D@IR)�L¸,NO � ? �m�#�j��" 698:)TDRW[8:)�LHUgMN,$O:P²MNKXP#,�W
,$Om'XK#M$'#)�D�'gOgL:,NO:PEK#U:I3Sh^g*+,$K#*R,kI@F�O-U:J��e)�*BV�KX*()�S#W[8Z¤@KX���gSXDG)�L>K#O>IR8:)(¤@K#��D+M�S#W[q�S�OgL�JQSXW[8:,$O:)�W/*+,NI+,�W/S#MN,NI@FEV�S#WYIRK#*[D/" �XK#�
D+M$SXW[q�,�D®IR8:)BIR,NJQ)3S�'�S#,NM�S��gMN)bV�KX*�Si¤@K#�h� )�V�KX*+)i,NIRD�LHU:)3L:StIR)B� )�D+,$L:)�D»I+8:)(^:*+KHW/)�DRDG,$O:P1IR,NJQ)B*R)�¶mU:,$*R)�L}"\A JZS#W[8g,NO:)BI+8gS�I�.b,$MNM
� )1UHI+,$MN,$s/)�LuV�K#*bJQK#*R)3S#JQK#U:OmIbK�V�I+,$JQ)1,$D9PX,N'X)/OuS�8:,$P#8g)/*iW�*R,NI+,�W/S�M$,NI@FZV�S#W�I+K#*�"®698:)�D+)�¤@K#�E^:*R,NKX*+,NI+,$)�DbS#*+)3UgD+)�LE,NO�LH)�W�,�LH,NOgP
.b8:,�W[8�¤@K#��S�JQK#O:PZSQD+)�IiK�V�.�S#,kIR,NOgP(¤@KX�gD9,�DiDG)�MN)�WYIR)�L�V�K#*b^:*RKHW�)�DRD+,NO:PQ�-F�S�JZS#W[8:,$O:)X"

=lO>S#L:L:,kIR,NKXO3�:IR8:) LH)�W�,�DG,$K#O>D+U:^:^ K#*+IBDGFHDGI+)/J K�V ;>=@?iA3CE,NOeW�K#*R^ K#*[StI+)�D9SZD+W[8:)�LHU:M$)/*i�eS#D+)�LEK#O>SQJZStIR8:)/JZStIR,$W�S�M}IR)�W[8Hc
O:,�¶mU:)>W/S�M$M$)�L � ��S#P#*[S�O:PX,$S#O�ab)/M�St�:S�I+,$K#O7 TI+8gS�IZW�S�O¢DGKXMN'X)uM�S�*RP#)ED+W[8g)�LHU:M$,$O:P²^:*+KX�:M$)/JZD�.b,kIR8:,NO¢*R)�SXDGKXOgS��:M$)uS#JQK#U:OmIQK�V
I+,$JQ)!��S#OgLpW/S�OpS#L:S#^HI3I+K>LHF-OgS�JQ,�W�W[8eS�O:PX)�D�" 698:,�DBIR)�W[8:Og,$¶mU:)QJZS�qX)�D(UgDG)QK#V I+8:)ZD+^e)�W�,�S�M DGI+*RUgWYIRU:*R)�,$O�IR8:)ZD+W[8g)�LHU:M$,$O:P
^:*RK#�:M$)/J IRKuLH)�W�KXJ�^ KXD+)�,kI1S�OgL�*+)�LHUgW/)�,NIRD2W�KXJQ^:MN)/�H,kI@FX"<698:)�D+K#M$UHIR,NKXOTK#�HI[S�,$O:)�L�,$DrLeGl? 0 m .l| - )^Q ? ] �}IR8gStI2,�DBIR8:)ZW�KmD@I3K�V
I+8g)3DRW[8:)�L:U:MN)(,$D�.b,NI+8:,$OuS�D+JQS#MNM ^ )/*[W�)/OmI[S�P#)(K�V}IR8:)(KX^HI+,$JZS�M ��KX*�JQ,$O:,$J U:J ��W�KmD@I�"�=lOES#L:LH,NI+,$K#O��XIR8:)3^e)�*GV�KX*+JZS�OeW�)BK#V�I+8g)
*R)�D+U:MkIR,NOgP�D+W[8g)�LHU:M$)�W�S�OT� ) JQ)�S#D+U:*+)�L>.b,NI+8T*R)�D+^e)�WYI(I+KhIR8:) M$Kt.�)/*B� K#UgOgL>K#OTI+8:)QW�KmD@IBK#V®I+8:)QDRW[8:)�LHUgMN)�K#�HI[S�,$O:)�L>S�V I+)/*
D+K#M$'m,$O:P�I+8g)2L:UgS�M�^g*+KX�:MN)�J�"=lO>IR8:,$D2W[8gS#^HI+)�*���.�)�'g*[DGI3LH)�D+W/*+,$�e)�I+8g)�8:)�U:*R,$DGI+,�W S#^:^:*RKXS#W[8TSXDBPX,N'X)/OT,$OD� ? �X�X�K� "1B)��-I3.�) ,$OmI+*RKHLHUgW�)�S�OgL�^:*R)�D+)/OmI
I+8g)(UgD+)3K�V�IR8:) ��S�PX*RS#O:P#,�S�OZab)�M$S��:StI+,$K#OhI+)�W[8gO:,$¶mU:)(V�K#*�IR8:)3�\;�CuDRW[8:)�LHUgMN,$O:P ^g*+KX�:MN)�J�S#D�LH)/'X)/M$K#^ )�L��mF �5� ���#`j� " ��StIR)/*��
.�)2L:,$DRW�UgDRD�I+8g)<LH)�I[S�,$M$DbK#V�IR8:)1,NOmIR)/P#*[StIR,NKXO�K#V�IR8:)���S#P#*[S�O:PX,$S#O�D+W[8g)�LHU:M$)/*b,$OmI+K�I+8g)<;>=@?iA(CED+)/*R'#)�*�"

`Xj



������� ������� 
 � � ��� 
 � ��� 
����=� ����� `H�

�whW� 0+nF6�?`[onF6cksY�4717MFK t R]P D�4L6cb
=lO IR8:,$D�D+)�W�I+,$K#O3�i.�)�LH) 'gO:)�I+8:)�^:*RK#�:M$)/J�K�V<,$OmI+)�P#*[S�M$MNF¢D+W[8g)�LHU:M$,$O:P·^:*RKHLHUgW�IRDh.b,NI+8�¥�,NM$M$DuK�V ;�StI+)�*+,�S�M�Dh,$O KX*RLH)�*hIRK
*R)�LHUgW/)BIR8:)1.�K#*RqXc�,$OHc ^g*+KHW�)�D+D ,NO-'#)�OmI+K#*RFhS�OeLZI+KQ� )1S��:M$)3I+KQS#W/W/U:*[StI+)�MNFZ^g*+)�LH,$W�IiS�OgLuW�K#OmIR*+KXMeIR8:)�¤@K#��W�KXJ�^gMN)/I+,$K#OuI+,$J�)�D/"
698:)��:,NM$MBK#V<JZStI+)�*+,�S�M�DQV�KX*uS_^:*RKHLHUgW�Iu,�D�S_8:,$)/*[S�*[W[8:,�W/S#MBS�*R*RS#O:P#)�JQ)/OmIZK�V<^gS#*GI[DZI+8eStI�PX,N'X)�DZIR8:)�L:)�IRS#,NM�DhK#V2I+8:)�*RS�.JZStIR)/*R,$S#M:*+)�¶mU:,N*R)/JQ)�OXI[D®K�V I+8g)B^:*RKHLHUgWYI»S#OgLZD+^e)�W�, 'g)�D I+8:)iKX*RL:)/*®,$Oh.b8:,�W[8�IR8:)i^gS#*GI[D»S#*+)�I+K �e)i^g*+KHW�)�D+D+)�L�KX*»S#DRDG)�J �:M$)�L�"
698:)ZJZS�O-UHV�SXWYIRU:*+)ZK#V�)�S#W[8p^gS�*+I<,$Om'XK#M$'#)�D3S>D+)�¶mU:)�OgW�)QK#V�KX^e)�*RS�I+,$K#OgD�"�698:)ZKX*RLH)�*1,NO².b8:,�W[8pI+8:)�DG)ZKX^e)�*RS�I+,$K#OgD1W�S�O²� )
^ )/*+V�K#*RJ�)�L2,$D�P#,$'#)�O3�-F(I+8:)&�GKX^e)�*RS�I+,$K#O2^:*R)�W�)�LH)/OeW�) W�KXOgDGI+*[S�,$OXI[D  7�/.b8:,�W[8 LH) 'gO:)»Si^gS�*+I+,�S�M�KX*RL:)/*�KXO2I+8:)�DG)/I�K�VHK#^ )/*[StIR,NKXOgD�"
C-,$JQ,NM�S�*RMNF �eW/K#OgDGI+*[S�,$OmIRDbKXO�I+8:)<KX*RL:)/*iK#V\^g*+KHW�)�D+D+,$O:PZK#*BSXD+D+)/J��:M$F�K�V®^gS#*GI[D9I+K�JQS#q#) SQ^g*+KHLHUgW�I(S#D(LH,�WYIRS�I+)�L��mFuI+8g) �:,$MNM
K�V®JZStIR)/*R,$S#M$DbV�K#*iIR8:)<^:*RKHLHUgW�IBJZS�q#)2IR8:)��+^gS�*+Ii^:*R)�W/)�LH)�OgW�)<W/K#OgDGI+*[S�,$OmIRD  :"9698:)<K�IR8:)/*(MN,$JQ,kI[StIR,NKXO>,$DiI+8:) S�'tS#,NM�S��:,$M$,kI@FuK�V
JZS#W[8:,$O:)�D®I+K�^:*RK-W/)�DRD®IR8:) ¤@KX�gD/"®698:)3D+W[8g)�LHU:M$,$O:P<^:*RK#�:M$)/J ,�D IRK�'gOgL�S DRW[8:)�LHUgMN)i.b8g,$W[8hJQ,$O:,$J�,$s/)�D IR8:)2S�'#)/*[S�PX)9M$S�I+)/Og)�DRD
K#* �@I[S�*[LH,NOg)�DRD  EK�VbIR8:)<¤@KX�gD<,$O�JQ)/)/I+,$O:P>IR8:)/,$*�L:U:)uL:S�I+)�D S�OeLpI+8:)u.�KX*+qmc�,NOHc�^:*RKHW�)�DRD2,$Om'X)/OmI+KX*+F�DGU:�:¤@)�WYI�I+K�I+8:)�S#�eKt'X)
JQ)/OmI+,$K#Og)�L_W�KXOgDGI+*[S�,$OXI[D/"uo�KX*+qmc�,NO:c ^:*RKHW�)�D+D3,$Om'X)/OmI+KX*+F�,$D<I+8:)h,$O-'#)�OXIRK#*RFTK�Vb^gS#*GIRMNF 'gO:,�DG8g)�L²^:*RKHLHUgWYI[D1IR8gStI�S#*+)Z,$O²I+8g)
D+8:K#^ �gK-K#*iLHUg*+,$O:PQ'tS�*R,NKXUgD9D@I[S�P#)�D9K�V�^:*+KHLHUeWYI+,$K#O�"

�wh{� 0+nF6j;�Ai_xAE4 � u P G5n�1�=�4LK P'R 132]n�b
698:)�8:)/Ug*+,�D@IR,$W�S�M$P#KX*+,NI+8:J ^:*RK#^ KXD+)�L��-FT?3S�FXS#M�S�OeL �XKXD+8:,�L:)�S�M�D(.b,kIR8TI+8g)�DRW[8:)�L:U:MN,$O:Pu^:*+KX�:M$)/J DGIRStIR)�LTS#�eKt'X) �-F�JQ,NOHc
,$J�,�DRStI+,$K#O�K�V®I+8g*+KXU:P#8:^gUHIiI+,$JQ)�K#V»Sh^:*RKHLHUgW�I ��, " )#" � *R)�L:UgW�,$O:PZIR8:) IR,NJQ)��e)/I@.�)�)/O>IR8:)�DGIRS#*GI3K�V®I+8g) JZS�O-UHV�SXWYI+Ug*+)�K�V®I+8g)
^:*RKHLHUgWYIBS#OgLu,kI[DiW�KXJ�^gMN)/I+,$K#O���S�OeLuJZS��-,$JQ,$DRStIR,NKXOuK#V�IR8:)1JZS#W[8:,$O:)2UHI+,$M$,$DRStIR,NKXOgD/" 698g)3,$O:^:U:IRDbIRK�I+8:)<DRW[8:)�L:U:MN)�*iS�*R)

� ��KXSXLE=lO:^:UHI ��698:) )�S�*RM$,N)�D@IBDGIRS#*GIbIR,NJQ)�D3S�OeLEI+8:) W/K#JQ^:M$)�IR,NKXO�I+,$J�)�DbV�KX*B)�SXW[8�^:*+KHLHUeWYI(S#OgL�,kI[D(D+U:�:^eS�*+IRDbKX*®¤@K#�gD
S�OgL�I+8:)�,N*B*+)�M$S�I+,$'#)3^:*+,$K#*R,NI+,$)�D

� ;TS#W[8:,$O:)E*+KXUHI+,$O:PmD ��698:)>DG)�¶mU:)/OgW/)uK#V(JZS#W[8g,NO:)�DQS�¤@KX�¸,�DZD+U:^:^ KXD+)�L_IRK²'m,�D+,kIQV�K#*Z'tS#*+,$K#UgD�K#^ )/*[StIR,NKXOgDQS�OgL·I+8g)
^:*+KHW/)�DRDG,$O:P�I+,$J�)1*R)�¶mU:,$*R)/JQ)/OmIRD9S#OgL�DG)/I+U:^EI+,$JQ)2V�K#*b)�S#W[8�KX^e)�*RS�I+,$K#O�"

� ab)�D+K#U:*[W�)1=lOg^:UHI��9698:)�JQSXW[8:,$O:)<W/S#^gS#W/,kIR,N)�D��gI+8gS�IB,$D��eI+8:)�OmUgJ � )/*iK#V JQSXW[8:,$O:)�DbK#V®'�S#*+,$K#UeD9I@F-^e)�D���S�OgLEIR8:) S�'tS�,$MNc
S��:,$MN,NI+,$)�D9K#V�IR8:)�D+)2JZS#W[8:,$O:)�DbL:U:*+,$O:P�I+8g)<D+W[8:)�LHU:M$,NOgP�^ )/*R,$K-L�"

��������� [�58-�$&#�2�%�'�(�* �{!H*=')5
698:)�I+)�W[8:O:,�¶XUg)�UgD+)�LTV�K#*2D+W[8g)�LHU:M$,$O:P�,�D(I+K�W�K#JQ^:U:I+)�I+8:)�^:*R,NKX*+,NI@F�OmUgJ � )/*3K�V�S ¤@K#��K#O>IR8:)QJQSXW[8:,$O:)�D+M$SXW[q��gS#D+,$D�"1�:KX*
'gOgL:,NO:PpK#U:I�IR8:)E^:*+,$K#*R,NI@FpO-U:J��e)�*QK�V()�S#W[8>¤@KX�¹S�IQS#MNM�IR8:)�JQSXW[8:,$O:)�D��\I+8:)>W/*+,NI+,�W/S#MN,NI@F_O-U:J � )/*[D K#VBIR8:)uJZSXW[8:,NOg)�DQS�*R)
LH)/I+)/*RJQ,NOg)�L 'g*RDGIhS�OgL·V�*RK#J IR8gStIZIR8:)�^:*+,$K#*R,NI@F_OmUgJ � )/*[DQK�V»¤@KX�gDZS�*R)>W/S#M$W/U:M$S�I+)�L}"¹698g)�D+)E^g*+,$K#*R,kI@F_O-U:J��e)�*RD�8:)�MN^¢,$O
LH)�W�,�LH,NOgPu.b8:,�W[8u¤@K#��D+8:KXU:M$L��e)ZDGIRS#*GIR)�L 'e*RDGI��}KXUHI3K#V�JZS�O-FQ¤@KX�gD3.�S#,kIR,NO:P�V�K#*1Su^gS�*+I+,�W�U:M�S�*3JZS#W[8:,$O:)X" 698:)ZD+W[8g)�LHU:M$,$O:P
M$K#P#,�W3,$DbL:)�DRW�*R,N� )�LE,$OELH)/IRS#,NM�,$OEI+8:)2V�KXMNM$Kt.b,$O:P�DGI+)�^gD�"

!X"(��S�M�W�U:M�StIR,NKXOhK�V:¤@KX�ED+M�S#W[qQ^e)�*9K#^ )/*[StI+,$K#O � �XK#�EDGM�S#W[qQ^ )/*bK#^ )/*[StIR,NKXO ��,$D9S#O�,$OgLH,�W/StIRK#*9K�V�I+8:)1DGIRStIRUgD�K�V:¤@KX�uSXD�^ )/*
I+8:)ZO-U:J��e)�*<K�VbK#^ )/*[StIR,NKXOgD1
,$Om'XK#M$'#)�L�,$O_,kI���IR8:)hS�'tS�,$M$S#�:M$)�IR,NJQ)�A V�K#*1IR8:)2¤@K#��S#OgL�I+8:)h^gM$S#O:O:)�L�IR,NJQ)�º�V�KX*
JQSXW[8:,$O:,NOgP()/IRW�"\=�I»D+)/*R'#)�D�SXD®S2DGU:,NIRS#�:M$)��eS#D+)�V�KX*\I+8:)iW/K#JQ^gS#*+,�DGKXO K#V#¤@K#�eD S�OgL�D+8:Kt.iD�I+8:)bM$)�SXL IR,NJQ)b^ )/*®KX^e)�*RS�I+,$K#O
S�'�S#,NM�S��gMN)(V�K#*9IR8:)9¤@K#�gD�" �����	��
� �������������
698:,$D9,�DiW�S�M�W�U:M�StIR)�L�V�K#*9I+8g)9¤@K#�gD�¤@UgDGIi)/OmIR)/*R,NO:PQ^:*RKHLHUgW�I+,$K#O�S#D9.�)/M$M�S#D�IR8:)1o =@º¢StIbI+8g)2I+,$J�)1K#V�DRW[8:)�L:U:MN,$O:Pe"

4:"(��K#JQ^gS�*R,�DGKXOhS�OgL�CHK#*+I+,$O:P KXUHI�K#V�W�KXJQ^eKXO:)/OmIRD�K�V�'tS#*+,$K#UgD�.�K#*Rqm,$O:P<KX*RL:)/*[D �gSXDG)�LZK#O�I+8:)�,N*�¤@K#�EDGM�S#W[qHD�� ��Kt.�)�* I+8g)
JQS#P#O:,NI+UeLH)2K�V�I+8:)9¤@KX�ED+M$SXW[q �H8:,NPX8:)/*b,�D�I+8g)1^eKmDG,NI+,$K#O�K�V�I+8:)<W/K#JQ^ K#O:)�OXIb,$OEI+8:)<D+K#*+I+)�L�KXUHIiMN,�DGI�"

]g"i�:K#*RJQ,NOgP<I+8g)(JZS#W[8g,NO:)3M$KXS#L�JZStI+*R,N��V�KX*�I+8:)3P#,$'#)�OhI+,$JQ)3D+^gS#OhV�K#*�IR8:)3D+K#*+I+)�LhKXUHI�¤@KX�gD�,NO�I+8:)2,$OgW�*R)�SXDG,$O:P<KX*RL:)/*�K�V
¤@K#�>DGM�S#W[qHD��®=�V ������� ����� !"�$#%#$#%�&� ! S#*+)2IR8:) S�'tS�,$M$S#�:M$)3JZSXW[8:,NOg)�D%' � ��� � �(�$#$#%#�� �*) S�*R)(IR8:)b¤@KX�gDiD+K#*+I+)�LEKXUHIBS#Db^ )/*
¤@K#��D+M$SXW[qHDBS�OeL�+-,�,�D2S�'�S#,NM�S��gMN) W�S�^gSXW�,NI@FuK#V JZS#W[8:,$O:) � , � I+8:)�O�JZS#W[8g,NO:)�UHI+,$M$,$DRStIR,NKXO ��. ,ZV�K#*3JQSXW[8:,$O:) � ,�,$D
W�K#JQ^:U:I+)�LES#D ��. , �0/ )132 �54 1 ,+-, � ����� �

� ����� �



������� ������� 
 � � ��� 
 � ��� 
����=� ����� `m�

.b8:)/*R) 4 1 , ,$DbI+,$J�)2V�KX*\¤@K#� � KXOuJZS#W[8g,NO:) � , �:S�OgL���,$DbI+K�I[S�M}O-U:J��e)�*bK�V ¤@K#�gD9KXOEJZSXW[8:,NOg)#")
� 1 2 � 4 1 , ��,NO�JQ,NO-UHIR)�D �Y0

DG8:Kt.iD9W/U:J U:M�StIR,N'X)2MNKmS#LuK#OEJQSXW[8:,$O:) � , "
;TS#W[8:,$O:)2M$KXS#LuJZStIR*+,N��,�DbDG8:Kt.bOE� )/M$Kt. �

C-*�" iKe" ��KXJ�^�"®O:Kg" ;TSXW[8:,$O:)�D��� � � � , "$" ���
! � � 4 � � 4 � , 4 ���4 � � 4 ��� 4 �&� 4 � , 4 ���" "$" "$"N" "$"$" "N"$" "$"$"
q � ) 4 ) � 4 ) � 4 ) �+ � + � + , + �

`e"(��S�M�W�U:M�StIR,NKXO�K�V\JZS#W[8:,$O:)1D+M$SXW[q ��� ,�V�K#*iJZS#W[8g,NO:) � , ���� , � ! � ��. ,
f:"(��S�M�W�U:M�StIR,NKXO�K�V®S�'#)�*RS#P#)(MNKmS#Lu^e)�*\¤@K#� �
	 ,�KXOuJZSXW[8:,NOg) � , �

�
	 , �0/ )132 �54 1 ,� � ��� � �
jg"(��S�M�W�U:M�StIR,NKXO�K�V�I+8g)<W�*R,kIR,$W�S�M$,kI@FhO-U:J��e)�* + � ,�V�KX*bJQSXW[8:,$O:)�D � ,+�

+ � , � ��	 ,��� ,
ABD�I+8:)�*R)/M�StI+,$K#O�DG8:Kt.iD��tM$Kt.�)�*�I+8g)�JZS#W[8g,NO:)9D+M$SXW[q3JQKX*+)»I+8:)9JZS#W[8:,$O:)�UHI+,$MN,�DRStI+,$K#O�"�698:,�D�,NOeW�*R)�S#D+)�D�I+8:)bW/*+,NI+,�W/S#MN,NI@F2K�V
I+8:)2JZS#W[8:,$O:)X"»C-,NJQ,$M$S#*+M$F!�H8g,NPX8:)/*iS�'X)/*[S�P#)BMNKmS#Lu^e)�*\¤@K#��JZS�q#)�D�I+8:)1JZS#W[8g,NO:)2JQK#*R)1W�*R,kIR,$W�S�M "®698mUeD��-IR8:)<W�*R,kIR,$W�S�M$,kI@F
OmUgJ � )/*[DbS�*R)3W�S�M�W�U:M�StIR)�L�V�K#*iS�M$M}IR8:)1JZS#W[8:,$O:)�D�"���)/IbI+8:)�J � )!� + � � � + � � �%#$#$#%� + � , �$#%#$#$� + � � "

�H"(��K#JQ^:UHI[StI+,$K#O_K#V®¤@K#��^g*+,$K#*R,kIR,N)�D �Z698:)u^:*R,NKX*+,NI+,$)�D P#,$'#)/O²IRKTIR8:)<¤@KX�·S�*R)h�gSXDG)�L_K#O_IR8:)/,$*�JQSXW[8:,$O:)h*RK#UHIR,NO:PmD S#OgL
I+8:)hW/*+,NI+,�W/S#MN,NI@F>O-U:J � )/*[D2K�V�I+8:)ZJZSXW[8:,NOg)�D3I+8g)2¤@K#�pP#K-)�D3IRKg"���)/I2I+8:)hW/*+,NI+,�W/S#MN,NI@FTO-U:J � )/*1K#V9SEJZS#W[8g,NO:) � � � )
*+)�^:*+)�DG)�OmI+)�LuS#D + � � "»698:)�OuIR8:)1^:*R,NKX*+,NI@FhK#V\S(¤@K#�>S�Ii)/'#)�*+FuD@I[S�P#)2K#V�JZS#W[8:,$O:,$O:PZ,�DiW�KXJ�^gUHI+)�LuPXK#,$O:P��gS#W[q-.9S�*[L:D
K#OTIR8:)ZJZS#W[8:,$O:)�*+KXUHI+,$O:PE�-F�S#L:L:,NO:PEIR8:)ZW�*R,kIR,$W�S�M$,kI@F>O-U:J��e)�*1K�V»IR8:)QJZS#W[8:,$O:)QK#O�.b8:,$W[8�I+8g)Z^:*+)�DG)�OmI3KX^e)�*RS�I+,$K#O
8gS#D�IRK�� )1^ )/*+V�K#*RJ�)�LhIRKQI+8:)1^g*+,$K#*R,kI@FZK#V�IR8:)1O:)��-IiKX^e)�*RS�I+,$K#OE,NOEI+8g)1K#*R,NPX,NOgS#M}DG)�¶XUg)/OgW/)#"

�g"BC-)�¶mU:)�OgW�,$O:P�K#V}¤@K#�gD��BA�MN,�DGI3,�DBJZSXLH)��-F>S�*R*[S�O:PX,NO:PQIR8:)�^:*+,$K#*R,NI@FuO-U:J��e)�*RD(K#�HI[S�,$O:)�L>V�*+KXJ I+8:)�^:*R)/'-,NKXUgDBDGI+)�^�,$O
LH)�DRW�)�OgLH,$O:P�KX*RLH)�*�"3ArIR,NJQ)�,NOeLH,$W�StIRK#*3,$D2StI+IRSXW[8:)�L�IRK�)�'#)/*RF�¤@K#�T.b8g,$W[8pDG8:Kt.iDB.b8:)/O�I+8:)�^:*R)/'-,$K#UgD(K#^ )/*[StIR,NKXO>K�V
I+8gS�I»¤@K#��.b,NM$M�� ) Kt'X)/*�"iArJZS#W[8g,NO:)<V�*+)�) M$,$DGI(,�DiV�KX*+JQ)�LEV�K#*B)�S#W[8>JZS#W[8g,NO:)�LH)/^ )/OeLH,NOgP�K#OTI+8:)�JQSXW[8:,$O:) W/S#^gS#W/,kI@F
S�OgL_S�'tS�,$M�S��:,$MN,NI@F#"�698:)u8:,NPX8:)�DGI ^:*R,$K#*R,kI@F�¤@K#�_,�D1IRS#q#)�O²V�*+KXJ°IR8:)�M$,$DGI K#V�¤@KX��^:*R,NKX*+,NI@F�O-U:J��e)�*RD���I+8:)uJQSXW[8:,$O:)h,NI
O:)/)�L:D3I+K>PXKuKXOp,�D2*R)�S#LpS�OeLTIR8:)hW�KX*+*R)�D+^eKXOgLH,$O:PEJQSXW[8:,$O:)�V�*+)�)�M$,�D@I<,�D1UgD+)�L�V�K#*<DRW[8:)�L:U:MN,$O:P�,NI<�mFpS#LHKX^HI+,$O:PEI+8g)
�2ABB6b6���8gS#*GIbM$K#P#,�W�"®698:)2V�KXMNM$Kt.b,$O:P�M$K#PX,$W�S�M}DGI+)/^eDiS�*R)(UeDG)�Lu.b8g,NM$)<D+W[8g)�LHU:M$,$O:P�I+8:)9¤@KX�gD �
S �u698:)9¤@KX�E,�DiDRW[8:)�L:U:MN)�LuV�K#*bIR8:)1*+)�¶mU:,N*R)�L�I+,$JQ)!�e,kV�I+8:) JQSXW[8:,$O:)2,$D9V�*R)/)<S#OgLuI+8:)1^g*+)�'m,$K#UeD9K#^ )/*[StI+,$K#OuV�K#*iI+8gS�I

¤@K#��,�D9Kt'#)�*�"
���u=�V\I+8:) JQSXW[8:,$O:)<,�DbO:K�IBV�*+)�)!�g�gUHIiI+8g)<^:*R)/'-,NKXUgD9K#^ )/*[StIR,NKXOEV�K#*bIR8gStI ¤@KX�>,$DiKt'#)/*��HIR8:)/O>,NIB,�DiD+W[8g)�LHU:M$)�L�,$O�I+8g)

O:)/�mIiJZSXW[8:,NOg)(V�*R)/)<D+M$K�I�"
W���=�V�I+8:)ZJZS#W[8g,NO:)Q,�D2V�*R)/)!���:UHI1IR8:)Z^:*R)/'-,NKXUgD3K#^ )/*[StIR,NKXO�V�KX*2I+8gS�Ib¤@K#�p,$D1OgK�I1Kt'#)�*��}IR8:)/O²,NI<,$D1DRW[8:)�LHU:M$)�L�¤@UgD@I

StV IR)/*»I+8:)(^:*+)�'-,NKXUgD®K#^ )/*[StIR,NKXOQ,$D�Kt'#)�*�"�698:)BDRS�JQ)i^:*RKHW�)�L:U:*+)b,�D *R)/^ )�S�I+)�L�V�K#*�S#MNMgI+8:)»¤@K#�gD»,NOhI+8:)BL:)�DRW�)/OeLH,NOgP
K#*[LH)�*�K#V�^g*+,$K#*R,kIR,N)�D/"

698:)�D+W[8:)�LHU:M$)/*3*+)/I+*R,N)�'#)�DbI+8g)�,$O:^:UHI1,$OHV�K#*RJZStIR,NKXO>V�*+KXJ I+8:)QL:StI[S��gSXDG)X"3698g)B¤@KX�T.b,$D+)QD+W[8:)�LHU:M$) KX�HIRS#,NO:)�L�V�*RK#J I+8g)S�� Kt'#)2DGI+)/^eDb,$DbDGI+KX*+)�L�,$OEI+8:)<LgStIRS#�gS#D+)#"



������� ������� 
 � � ��� 
 � ��� 
����=� ����� `m�

�wh
	 0+nF6�� AHK R AEMFKx17AEM � 6c4LABTVAB251 P M�0m6J[on�M�1 �`YF6
��S#P#*[S�O:PX,$S#O ab)�M$S��HS�I+,$K#OQ,�D S3JQS�I+8:)�JZStI+,�W/S#M:^:*RK#PX*RS#J�JQ,$O:P(I+)�W[8gO:,$¶mU:)9V�KX*»D+K#M$'m,$O:P1W�KXOgDGI+*[S�,$O:)�L�K#^HIR,NJQ,$s�S�I+,$K#OQ^:*RK#�:M$)/JZD�"
698:)>,�LH)�S²� )/8g,NOgL¹IR8:)>IR)�W[8:O:,�¶mU:)>,�DZ�gS#D+)�L¹KXO¸IR8:)>K#�eDG)�*+'tStIR,NKXO·IR8gStIuJQS#O-F�8gS�*[L¹^:*RK#�:M$)/JZD ��OgK#OHc�^eKXMNF-O:KXJQ,$S#MbI+,$JQ)
W�KXJQ^:MN)/�H,kI@F��(MN,$q#)�IR8:)ZD+W[8:)�LHU:M$,NOgPE^g*+KX�:MN)�J ��S�*R)�W/K#JQ^:M$,$W�StI+)�L��-F�S�D+JZS�M$M\D+)�I1K#V�D+,$LH)ZW/K#OgDGI+*[S�,$OmIRD3.b,kIR8:K#U:I<.b8:,$W[8�I+8g)^:*RK#�:M$)/J°,$D1D+K#M$'tS��:M$)Q,NOp^eKXMNF-O:KXJQ,$S#M\I+,$J�)X"op)Z,NOmI+*RKHLHUgW/)�IR8:)QI+)�W[8:O:,�¶mU:)ZS#D2P#,$'#)�O�,$O;� ��,�DG8g�g!��»�-F�S#^:^:M$Fm,$O:PE,kI1IRK>S
W�KXJ �:,$OgS�I+K#*R,�S�MH^:*RK#�:M$)/J V�K#*RJ U:M�StIR)�LQS#D®S#OZ,NOmIR)/P#)�*®^:*RK#P#*[S�J�DG,$JQ,NM�S�*\IRK1I+8:)(D+W[8:)�LHU:M$,NOgP1^:*+KX�:M$)/J�"®��KXOgD+,$LH)�*\I+8:)B,NOmI+)�P#)�*
^:*RK#PX*RS#J�JQ,$O:P ^g*+KX�:MN)�J PX,N'X)/OuSXD �

� � JQ,NO���� � D/0 IBAb� � � � ?i���¸) � ��	¸� S#OgLE,NOmIR)/P#*[S�M ���g"N! �
.b8:)�*+)
��,�D ��� !!� � ,�D� � ! ���Z,�D � � !hS#OgL�S#MNM»K�I+8g)/*<JZStIR*+,�W�)�D28gS�'#)ZS#^:^:*RK#^:*R,$S�I+)�MNF>JZStI[W[8:,$O:P>LH,NJQ)�OgDG,$K#OeD/"�698g)
��S#P#*[S�O:PX,$S#Oh^:*RK#�:M$)/J StV I+)�*b*+)�M$S��H,NO:P�I+8g)1,NO:)�¶mUgS�M$,kI@FEW�KXOgD@IR*RS#,NOmI[D�,�D9P#,$'#)�OESXD �

��� ��� � � JQ,NO����r��� ����� � �1� � � � � � � ��	¢�QS�OgLE,$OXIR)/PX*RS#M ���g" 4 �
.b8:)�*+)�� � ��� � �$#%#$#%� ��� ��,�DiS�'#)�W�I+KX*�K#V���S�PX*RS#O:P#,�S�OhJ�U:MNI+,$^:MN,$)/*[D�"

�:KX* W�KXOm'X)/O:,$)/OeW�)�.�)bS#DRD+U:JQ)�IR8gStI»¼�¶mUgStIR,NKXO��g"N!9,�D�V�)�S#D+,$�:MN)iS#OgL I+8gS�I®I+8:)BD+)�I�� � � �"! � � � � � ��	¢�3S#OgLE,NOmIR)/P#*[S�M�#
K�V�V�)�SXDG,$�:M$)1DGKXMNUHIR,NKXOgD9,�D 'gO:,NI+)#"�¥�FuS#DRDGU:JQ,$O:PZS�OEK#^HIR,NJZS#M�DGKXMNUHIR,NKXO$�&%3IRKQ¼�¶mUgStIR,NKXOE�g"N!1S�OeL�KX�gDG)�*+'-,$O:P�I+8gS�I

��� ��� �'�(�)� % ��� ����� % � � �*� �
S�OeL�*+)�¶XUg,N*R,NOgP��+	 �7�e,NI3W�S�O>� )�D+)/)�O�I+8gS�I � � ��� �,� � "i698:)1V�S#W�IBIR8gStI � � ��� �-� � S�M$M$Kt.iDi¼»¶mUgS�I+,$K#OT�:"54�I+K��e)�UgDG)�L
I+K 'gOeL�MNKt.�)/*9� K#U:OgLgD/"®op)1UgD+)(IR8:)1M$Kt.�)�*�� K#UgOgLuI+KZ¶mUgS�OmI+,NV�FhIR8:)1^ )/*+V�K#*RJQS#OgW�)3K�V�I+8g) 'gOgS�M�V�)�S#D+,N�gMN)<DRW[8:)�L:U:MN)X"

=lO¹I+8:)TV�K#M$MNKt.b,$O:P_DG)�WYIR,NKXOgDZ.�)�D+)/)�IR8:) ��S�P#*[S�OgP#,�S�O¸ai)/M�St�:StIR,NKXO·IR)�W[8:O:,�¶mU:)TS�^g^:MN,$)�L¹,$O *+)�M$S��H,NO:PpIR8:)TW�KXOgD@IR*RS#,NOmI[D
V�K#*<I+8:)hDRW[8:)�L:U:MN,$O:P>^:*RK#�gMN)�JE"E698:)hDRW[8:)�LHUgMN,$O:P>^:*RK#�:M$)/J°,$D�W�K#JQ^:M$,�W/StIR)�L��-FTI+8g)�DG)/I<K�ViW�KXOgDGI+*[S�,$OXI[D3I+8gS�I DG^ )�W/,kV�F�I+8g)
,$OXIR)/*R*+)�M$S�I+,$K#OgD3� )�I@.�)/)�O�IR8:)Z^gS�*+IRD3IR8gStI1JZS�qX)ZSu^g*+KHLHUgW�I<S�OgL�I+8g)�KX*RL:)/*2K�V9K#^ )/*[StIR,NKXOgD3*+)�¶XUg,N*R)�LTI+K>^:*RKHLHUgW�)ZSu^gS�*+I�"
698:)2*R)/M�St�H)�L�^:*+KX�:M$)/J ,�DbLH)�W/K#JQ^eKmDG)�LuS#OgL�W�S�OE�e)1D+K#M$'#)�Lh,$OuM$,NOg)�S�*9IR,NJQ)X" 698:)2,NOmI+)�P#)�*�^g*+KXP#*[S�JQJQ,NO:P V�K#*RJ U:M�StIR,NKXOhV�KX*
I+8g)<D+W[8:)�LHU:M$,NOgP�^g*+KX�:MN)�J�,�DbP#,$'#)�O�,$OuIR8:)1O:)/�mIBD+)�W�I+,$K#O�"

�wh�� t R]P D�4L6gb SFP'R b Y�4LAB2]1 P M
698:)EK#�H¤@)�WYIR,N'X)�D<K#ViI+8g)uDRW[8:)�LHUgMN,$O:P�.b8g,$W[8¹S�*R)ZI+Kp,NJQ^:*RKt'#)hI+8:)EK#OHc I+,$JQ)�^gS#*GIQW�KXJ�^gMN)/I+,$K#O·S#OgL_IRK�*R)�LHUgW/)hIR8:)u.�K#*Rqmc
,$OHc ^g*+KHW�)�D+D2,$O-'#)�OXIRK#*RF!��S#*+)QJQKHLH)/M$)�Lp�-FTIR8:)h.�)/,$P#8mI+)�L�^eS�*+I1IRS�*[LH,$O:)�DRD1S�OeL�)�S�*RMN,$O:)�D+D2^ )/OgS#MkIR,N)�D/"E¼»SXW[8�^:*RKHLHUgW�I1I+K>� )
DRW[8:)�LHUgMN)�L�,�D SXD+D+,NPXO:)�L�S �G.�)/,$P#8mI  (IR8gStI PX,N'X)�D�I+8g)b,NJQ^ K#*+IRS�OeW�)bK�V I+8g)\¤@K#�Z.b,NI+8Q*+)�DG^ )�W�I®I+K<S#MNM:K#I+8:)�*�¤@K#�gD�"\698:)b)�S#*+M$,NOg)�DRD
^ )/OgS#MkIR,N)�D®S�*R)»UgD+)�L<I+K2^e)�OgS�M$,$s/)�I+8:)9)�S#*+M$F1D@I[S�*+I+,$O:P3K�VeS»¤@K#��.b,kIR8�M�StIR)/*®LHU:)bL:S�I+)!�t.b8g,$W[8QW�KXU:M$L *+)�DGUgMkI\,NOQS#W�W�U:J�U:M�StI+,$K#O K�V
.�K#*RqXc�,$OHc ^g*+KHW�)�D+D�,NO-'#)�OmI+K#*RF#"�698:)�DRW[8:)�L:U:MN)�P#)�O:)/*[StIR)�L<D+8:KXU:M$L<K#� )/F2I+8g)�^gS#*GI�^:*R)�W�)�LH)/OeW�)�S#OgL1IR8:)�K#^ )/*[StI+,$K#O ^:*+)�W�)�LH)/OgW/)
W�KXOgDGI+*[S�,$OXI[D/"\AiM�D+K7�-I+8g)3O-U:J��e)�*9K�V�JZSXW[8:,NOg)�D9S�'tS�,$M$S#�:MN)BV�K#*b^:*RKHW�)�D+D+,NOgP�StIbS�O-FZ,$OgDGIRS�OmIb,�D9MN,$JQ,kIR)�LES�OgL�I+8:)�¤@KX�gD�*+)�¶XUg,N*R)
W�)�*GI[S�,$OES#JQK#U:OmIbK�V\^:*RK-W/)�DRDG,$O:P�I+,$JQ)<W�K#OmIR,NO-U:KXUgDGM$FZK#OEIR8:)1JZS#W[8:,$O:)2K#OE.b8:,�W[8uIR8:)/FuS�*R)3^g*+KHW�)�D+D+)�L�"

�:KX*�*R)/^g*+)�DG)�OXIR,NOgPiI+8g)�DRW[8:)�L:U:MN,$O:P3^:*RK#�:M$)/J�S#D�S�O�,NOmIR)/P#)�*�^g*+KXP#*[S�JQJQ,NO:PB^:*+KX�:M$)/J ��I+8:)�IR,NJQ)9S�'�S#,NM�S��gMN)»V�K#*®D+W[8g)�LHU:M$,$O:P
,�D»LH,$'-,$LH)�LQ,NOmIRK LH,�D+W/*+)/I+)9I+,$JQ)(D+MNK#IRD�"�698g)iJZSt�H,NJ�U:J�S�'tS#,NM�S��:M$)9I+,$JQ)bV�K#*�D+W[8g)�LHU:M$,$O:P1,$D»P#,$'#)�O��-F�I+8:)BOmUgJ � )/*»K#V�LH,$DRW�*R)�IR)I+,$JQ)2U:O:,NIRD �Q"H698:)2JZS#W[8:,$O:)1S�'tS�,$M$S#�:,$MN,NI+,$)�D�S�*R)(*R)/^g*+)�DG)�OXIR)�LuS#D�I+8:)2O-U:J��e)�*bK�V�JZSXW[8:,NOg)�D9S�'tS�,$M$S#�:MN)2StI9)/'X)/*RFQI+,$JQ)3UgO:,kI
DGIRS�*+I+,$O:PuV�*+KXJ¯!�I+K �Q"�ABDRDGUgJ�)�IR8gStI1IR8:)/*R)�S#*+) 
 ^:*+KHLHUeWYIRD(IRKE� )Z^:*RKHW�)�DRD+)�L�S#OgLT^g*+KHLHUgW�I/.��»!$�0.�� 
 ��W/K#OmIRS#,NOeD��1 ^gS�*+IRD��H.b8:)/*R)1^gS#*GI � K#V�^:*RKHLHUgW�I�.>,$DbLH)�O:K�IR)�LE�-F �2. � � ��" ¼»S#W[8E^gS#*GIi*R)�¶mU:,$*+)�D9S�D+)�¶mU:)�OgW�)1K#V ��1 1 K#^ )/*[StI+,$K#OeD9.b8:)/*R)K#^ )/*[StIR,NKXO1¤»K#V�^gS�*+I �2. � � � �-L:)/O:K#I+)�L��-F �2. � �&�43 �$�HW/S#Oh�e)3^:*RKHW�)�DRD+)�LZ�-FZS<JZS#W[8g,NO:)BV�*+KXJ I+8:)2DG)/I�K#V�JZS#W[8:,$O:)BI@Fm^ )�D*5 1 176 "698:)<JZSXW[8:,NOg)1I+8gS�I(,�DBD+)/M$)�W�I+)�LEV�KX*bI+8g) K#^ )/*[StIR,NKXO��8. � ���93 �9,�DBLH)�O:K�IR)�L��-F$ 1 176
: 5 1 176 "i698:) *+)�M$S�I+,$'#)1^:*R,NKX*+,NI+,$)�DBK�V\I+8g)^:*RKHLHUgWYI[Di,�Di*R) �g)�WYIR)�L��-F�IR8:) .�)/,$P#8mIBSXD+D+,NPXO:)�LuIRK�)�SXW[8�^:*+KHLHUeWYI;. � LH)�O:K�IR)�L��-F�< 1 "i698:)<JZS�I+8:)�JQS�I+,�W/S#M�V�K#*RJ UgM$S�I+,$K#O
K�V�I+8g)1,NOmI+)�P#)�*�^g*+KXP#*[S�JQJQ,NO:P�^:*RK#�:M$)/J�V�K#*iDRW[8:)�LHUgMN,$O:PQ^:*RK-L:UgWYI[D9,$DbPX,N'X)/Ou,NOEI+8g)1O:)��-IbI@.�KQD+U:�gD+)�W�I+,$K#OgD�"
��������� � -+$ 
 �'=�$ 5�,6'��=$ 342�(�5�,.'V!�(
ABLgLH,kIR,NKXOgS�Mg^e)�OgS�MNI@F1V�U:OgW�I+,$K#OgD»S�*R)�,$OmI+*RK-L:UgW�)�L�,$O�I+8:)bKX�H¤@)�W�I+,$'#)�V�U:OgW�I+,$K#O�I+K2*R)�LHUgW/)�I+8:)iD+K#M$UHI+,$K#O�KXDRW�,$M$M$S�I+,$K#O�SXD+D+KHW�,�StIR)�L
.b,NI+8�IR8:)�DG)�S�*[W[8_I+)�W[8:O:,�¶XUg)�D�UgDG)�L_IRKpD+K#M$'#)ZIR8:)E^:*+KX�:M$)/J �5� ����`R� "_698:)E^e)�OgS�MNI@F²V�U:OgW�I+,$K#OgD�IR8gStIQJZS�q#)uU:^�IR8:) 'gOgS�M
K#�:¤@)�WYIR,N'X)3V�U:OgWYIR,NKXOgDiS#*+)3P#,$'#)�Ou� )/M$Kt.1"
S � ~ 0 .yM _ A�- -@?10)M )^L�G + + |.GJL�? ] - 2 �>698:)ZI[S�*[LH,NOg)�DRD<K�ViS>^g*+KHLHUgW�I,.�,�D�L:) 'gO:)�L_S#D<I+8:)ES�JQK#U:OmI<K#VbI+,$J�)��mFp.b8:,�W[8_I+8g)^:*+KHLHUeWYI W�KXJ�^gMN)/I+,$K#O�I+,$J�) + 1 )/�HW/)/)�L:D�I+8:)bLHUg)iL:StIR)�K#VgIR8:)b^:*RK-L:UgWYI�� 1 ��I+8gS�I ,$D���JZSt� � ��� + 1 � � 1 � "\698:)iº»*+KHLHUgW�IIRS�*[LH,$O:)�DRDb^ )/OgS#MkI@FE,�DbI+8g)<.�)�,NPX8mI>< 1 I+,$JQ)�DiI+8:)�D+¶mUgS#*+)2K�V\I[S�*[LH,NOg)�DRD 4 1 "��(UgSXLH*[StI+,�W3IRS#*RL:,NO:)�D+Di^e)�OgS�MNI+,$)�DB*+)��g)�W�I



������� ������� 
 � � ��� 
 � ��� 
����=� ����� f#�

I+8gS�IBSB¤@KX���e)�W�K#JQ)�D9J�KX*+)1W/*+,NI+,�W/S#M}.b,kIR8>)�S#W[8uI+,$JQ)1U:O:,NIBStV IR)/*BW/*+KmD+D+,NOgP IR8:)<LHU:)<L:S�I+)X" 698mUeDb,kV\U:O:,NV�K#*RJ .�)/,$P#8mI[D
S�*R)1UgDG)�L �:IR8:) ^ )/OeS�MNI@FuK#V�I@.�K1¤@KX�gDi� )/,$O:PhM�StIR)<�-FuKXO:)1I+,$JQ) U:Og,kI3,$DBMN)�D+D+)/*bIR8gS�O�IR8gStI3K�V ShD+,NOgP#M$)b¤@K#�>� )/,$O:PhM�StIR)
�mFhI@.�K�I+,$JQ)1U:O:,NIRD�"

��� ~ 0 .yM _ A�-�Gl? 0 ] )^L�G + ++|8GELe? ] - 2 ��698:)�MNKt.�.�K#*Rqmc ,$OHc�^:*+KHW/)�DRD9*+)�¶XUg,N*R)/JQ)/OmI3,$D3W/S#^HI+U:*R)�L��-FE^ )/OeS�M$,Ns�,NO:P�I+8:)�)�S#*+M$F>D@I[S�*+I
K�V�SE^:*RKHLHUgW�I�"�698:)Q)�S�*RMNF�DGIRS#*GI<L:S�I+)�� 1 W�S�Op�e)Z*RK#U:PX8:M$F>)�DGI+,$JQS�I+)�L��eS#D+)�L�K#OpI+8:)Z,NIRD LHU:)ZL:StIR)hS�OgL�IR8:)QI+,$JQ)
*+)�¶XUg,N*R)�LhV�K#*bJZS�O-UHV�SXWYI+Ug*+,$O:P�I+8:)1^g*+KHLHUgW�I�"

� 1�� � 1 ��� � 186 � 1 186 � !�� .�� 
 ' ��� ! �
.b8:)/*R) � 1 186 ,�D(I+8:)Z^g*+KHW�)�D+D+,$O:PhIR,NJQ)ZK�V�K#^ )/*[StIR,NKXO �8. � ���93 �3S�OgL � ,$D1S�W/Km)�6hW�,$)/OmI3PX*+)�StIR)/*3I+8gS#O¸!X"�698:)Q^:*RKHLHUgW�I
)�S�*RM$,NO:)�D+D»^e)�OgS�MNI@F	� 1 ,$D9LH) 'gO:)�L�S#D»^:*RK-L:UgWYI9K�V}IR8:)(.�)/,$P#8mI�
 1 S�OgLhJQS�� � �7��� 1 �� 1 � �-.b8:)�*+)  1 ,�D IR8:)(� )/PX,NOgO:,NOgPI+,$J�)1K#V�IR8:)1^:*RK-L:UgWYI�"

698:)h^g*+KHLHUgW�I I[S�*[LH,NOg)�DRD S�OeL²)�S�*RM$,NO:)�D+D ^e)�OgS�MNI+,$)�D�*R) �g)�WYI<IR8:)uSXWYI+UeS�M�W/KXDGI�K#VbS�D+W[8g)�LHU:M$)h,$O_I+)�*+JZD�K�VbJQ,$DRD+)�L�LHUg)
L:S�I+)�DbS#OgL�S#W�W�U:J�U:M$S�I+,$O:P�.�KX*+qmc�,NOHc�^:*RKHW�)�DRD�"�698:)1KX�H¤@)�W�I+,$'#)3V�U:OgW�I+,$K#OEI+8gS�Ii*+)��g)�W�IRD�IR8:)�D+)1W�KXDGIRD9,�D

������
1 2 � � < 1 4 �1 ��
 1 � �1 �

"
=lOQK#*[LH)/*\IRK1*+)�LHUgW/)9I+8:)BD+K#M$UHIR,NKXO�KmD+W/,NM$M�StI+,$K#OeD\*+)�DGU:MNI+,$O:P1LHU:)iI+K2I+8g)iUgD+)bK�V ��S�PX*RS#O:P#,�S�O�J U:MNI+,$^:M$,N)�*RD®I+K<D+K#M$'#)�I+8:)(LHUgS�M

^:*RK#�:M$)/J �-IR8:)2V�K#M$MNKt.b,$O:PQ^ )/OgS#MkIR,N)�DiS�*R)(,$OmI+*RKHLHUgW�)�LE,NOmI+K�IR8:) 'gOgS#M}K#�H¤@)�WYI+,$'#)3V�U:OeWYI+,$K#O�"»698:)<LH)/IRS�,$M�D9K�V�I+8:,�Db^:8:)�O:K#JQ)�OgS
K�V\KXDRW�,$M$M$S�I+,$K#OgD�,�D9P#,$'#)/OE,$Os�5� ���#`j��"

W�� o ? 0)M1)^LeG$+ +{?jLeM��? 0 ] )^L�G + +�|8GJL�? ] - )BG +Ht .10}|8?10$- +w?RL�M .l|8G 0)? - ) .RL�+ �(698:)3IRS�*[LH,$O:)�DRD�V�K#*b^gS#*GI �8. � � � � 4 1 1 �H,�DbLH) 'gO:)�L�SXD
I+8:)hS#J�KXU:OmI<�-FT.b8:,�W[8�IR8:)�W/K#JQ^:M$)�I+,$K#OpIR,NJQ) � 1 1 )/�HW/)/)�L:D2I+8g)Z^gS�*+I LHU:)hL:S�I+)�� 1 1 ��I+8gS�I<,$D���JZS�� � ����� 1 1 � � 1 1 � �S�OgL�IR8:)Q^gS�*+I()�S�*RMN,$O:)�D+D(,$D2LH) 'gO:)�L�S#D3JZSt�� ����� 1 1 � � 1 1 �®.b8:)/*R)	� 1 1 � � 1 1 ��� / 6 � 1 176 � ��� !#"<698g)�KX^e)�*RS�I+,$K#O
^e)�OgS�MNI+,$)�DbS#*+)1LH) 'gO:)�LE,$O>S�D+,$J�,$M�S�*bJZS�O:Og)/*�"\698g)�D+)3^ )/OeS�MNI+,$)�DiS#*+)2)��H^:*R)�DRD+)�L�SXD

�
1 1 ��� 1 1 4 �1 1 ��
 1 1 � �1 1 �&� � 1 186 ��� 1 186 4 �1 176 ��
 1 186 � �1 176 � � !��+. � 
 '1!�� � � � 1 '1!�� 3 � � 1 1

698:) ^gS#*GI2S�OgLTK#^ )/*[StI+,$K#OTL:U:)�LgStI+)�D(S#*+)�DG)�MN)�WYI+)�L>�-F�^e)�*GV�KX*+JQ,$O:P��gSXW[q-.�S#*RL�DRW[8:)�LHUgMN,$O:PhV�*RK#J IR8:)�^g*+KHLHUgW�I3LHUg)
L:StIR)�� 1 IRKQ*+)��g)�W�IbI+8:)<DGI+*RUgWYIRU:*R)3K#V�IR8:)1�:,$MNM�K#V�JZS�I+)/*R,�S�M�D/"

698:)�'gOgS#M�KX�H¤@)�W�I+,$'#) V�U:OgWYIR,NKXO�IRKu� )�J�,$O:,$JQ,Ns�)�L�,$D(I+8g)QD+U:J K#V»^e)�OgS�MNI@F�V�U:OgW�I+,$K#OgD1DGIRS�I+)�LT,$O�S � �}���3S�OgL�W��(S�OgL�,$D
P#,$'#)�OESXD � ������� � �

1 176 � < 1 186 4 �1 186 � 
 1 186 � �1 186 � � !�� .�� 
 '1!>� � � � 1 ' � � 3 � � 1 1 � .b,kIR8
< 1 186 � � 1 176 � ��� 1 1 �(< 1! 1 �#" �  1 1 �#"%$ � S#OgL 
�&(' ) � 
 &*' ) � ��
 &(' ��
 &  & � �  &*' � ���g" ] �

=lOQI+8g)(S�� Kt'#)9)�¶XUeStI+,$K#OQIR8:)bV�SXWYI»IR8gStI»I+8:)i� )/PX,NOgO:,NOgP1I+,$JQ)BK�V�S1^g*+KHLHUgW�I»,�D®I+8g)BD+S#JQ)BS#D\IR8:)�'g*[DGI»^gS�*+I�% D � )/PX,NOgO:,NOgP1I+,$JQ)
S�OeLQI+8gS�I�,NIRD9W/K#JQ^:M$)�I+,$K#OhI+,$J�)2W�KX*+*R)�D+^ K#OgL:D I+K I+8gS�I�K#V�,kI[D�M�S#DGI�^eS�*+I�8gSXD»� )/)�O�UgD+)�L}"®A(D�D+UgW[83�  1 � ,�D9S�Oh,$OmI+)/PX)/*�)�¶mUgS#M
I+K�K#Og)B,NV�^gS#*GI �8. � � � ,�D�I+8:) 'g*[D@I�,NOE^:*RK-L:UgWYI".ES#OgLhs�)/*RK K�IR8:)/*R.b,�DG) �mS#OgL  1

��"
,�D9DG,$JQ,NM�S�*RMNFZLH) 'gO:)�LZV�K#*�IR8:)(M�S#DGI�^eS�*+I�,$O

^:*RKHLHUgWYI9^�"  1 1 � S#OgL  1 1 �#"+$ S�*R)(D+,NJQ,$M$S#*+M$FZLH) 'gOg)�L�V�K#*�I+8:) 'g*[D@IbS�OeLhM�S#DGI�KX^e)�*RS�I+,$K#OgD�K�V�^eS�*+I �2. � � �»*+)�DG^ )�W�I+,$'#)�MNFX"\698g)IRS#*RL:,NO:)�D+D2.�)/,$P#8mI[D3S#*+)ZW[8:KmDG)�O�D+UgW[8�I+8gS�I,� 1 186.- � 1 1/- < 1 ��D+,NOeW�)ZJQ,NOg,NJQ,$s/,$O:P>^:*RK-L:UgWYI2IRS#*RL:,NO:)�D+D2,�D3I+8g)QV�K#*R)/JQKXDGI
W�*R,NI+)/*R,$K#O�"\698:)i)�S�*RMN,$O:)�DRD W/Km)�6hW�,$)/OmI0
 1 ,�D ,$Om'X)/*[DG)�MNF�^:*RK#^ K#*+I+,$K#OgS#M-I+K < 1 DG,$OgW�)(S1^:*RK-L:UgWYI».b,NI+8�8:,NPX8QIRS#*RLH,$O:)�D+D®^g*+,$K#*R,kI@F
D+8:K#U:M�LQ� )3S#MNM$Kt.�)�L�I+K DGIRS#*GI�)�S�*RM$F#"\698:)i)�S#*+M$,$O:)�DRD»W/Km)�6hW�,$)/OmIRD�D+S�I+,�D@V�F1
 1 1862- 
 1 13- 
 1 �HD+,NJQ,$M$S#* I+K<I+8:)(*+)�M$S�I+,$K#OhS�JQKXO:P
I+8g)2IRS�*[LH,$O:)�DRD9.�)/,$P#8mIRD�"
��������� 	 !=(	�,67.0�'�(�, 	
698:)9JQ,NOg,NJQ,$s�StIR,NKXO K#V ¼»¶mUgS�I+,$K#O �g" ](,�D®DGU:�:¤@)�WYI�I+K3IR8:)9^gS�*+I�^g*+)�W�)�L:)/OgW/)�W/K#OgDGI+*[S�,$OmIRD���KX^e)�*RS�I+,$K#O�^:*+)�W�)�LH)/OgW/)�W/K#OgDGI+*[S�,$OmIRD��
JZS#W[8:,$O:)1W/S#^gS#W/,kI@FuW�K#OeD@IR*RS#,NOmIRD9S#OgLhIR8:)1^:*RKHW�)�DRD+,NO:P�I+,$JQ)1*+)�¶mU:,N*R)/JQ)�OXI[D/"\op)2V�K#*RJZS�M$,Ns�)(IR8:)�D+)1W�KXOgD@IR*RS#,NOmI[D9�e)�MNKt.1"
S � ~�?10$-�| 0)G4AlG4M�GELeAlG A .RL�+$- 0l?1)^L7- + �9º®S�*+IRD®,$OQI+8g)B�:,$MNM K�V}JZStIR)/*R,$S#M$D®V�K#*�S<^:*+KHLHUeWYI»JZS�F��e)3S#DRDG)�J �:M$)�L�.b,NI+8hK#I+8:)�*»^gS#*GI[DStV I+)�*<S>DG^ )�W/, ' WQK#^ )/*[StI+,$K#OpK�V�I+8g)ZM$S�IGI+)�*<^gS#*GI�"h698:)Z^gS�*+I<^:*R)�W/)�LH)�OgW�)ZW�KXOgDGI+*[S�,$OXI[D2JZS�FT*+)�¶mU:,N*R)�I+8:)Z� )/PX,NOgO:,NOgP



������� ������� 
 � � ��� 
 � ��� 
����=� ����� f:!

I+,$J�)�K�VbK#^ )/*[StIR,NKXO���K�Vb^gS#*GI��uIRK>�e)uP#*R)�StIR)/*2IR8gS�O²K#* )�¶mUgS�M»I+K�IR8:)�W�KXJQ^:MN)/I+,$K#O²IR,NJQ)hK#V9^eS�*+I �8. � � �2^:M$UgD S#OmF
*+)�¶XUg,N*R)�LhI+,$J�)�K#UHIBL:)/O:K#I+)�LE�-F � 1 1�� �e)/I@.�)�)/O�^gS#*GI#�8. � � ��S�OgLEKX^e)�*RS�I+,$K#O���K�V�^gS�*+I��*�HI+8eStIi,�D��

� 1 1 � � 1 1�� � !�� � 1 �
	 � !��+.�� 
 '1!�� � � � 1 � ! ' �8. � � � � � :�� 1 1
� 1 1 ,$O�I+8:)QS�� Kt'#)�)�¶mUgStIR,NKXO�LH)�O:K�IR)�D(I+8g)�D+)�I1K�V�K#^ )/*[StI+,$K#OeDBK#V»K�IR8:)/*2^gS#*GI[D&��O:K�I1^gS#*GI � �i,$JQJ�)�LH,�StI+)�MNF�V�KXMNM$Kt.b,$O:P
^gS�*+I#�8. � � �»,$OEI+8:)1^g*+KHW�)�D+D+,$O:P�D+)�¶mU:)�OgW�)2K#V�IR8:)1�:,$MNM�K#V�JZStIR)/*R,$S#M$D�"

��� �&|8G�0)?1- ) .jLp| 0)G4A4GlM�GELeA4GNA .jL7+$- 0)? )^L7- + � ��)/I � 1 176 LH)�O:K�IR)(IR8:)<D+)�IbK�V\K#^ )/*[StIR,NKXOgD�,NOE^gS�*+I � K�V�^:*RK-L:UgWYI�.�,$J�JQ)�LH,$S�I+)�MNF
V�K#M$MNKt.b,$O:PTKX^e)�*RS�I+,$K#O �8. � ���93 �<,NO_IR8:)EK#^ )/*[StI+,$K#O_^g*+KHW�)�D+D+,$O:P�D+)�¶mU:)/OeW�)#"p698:)EK#^ )/*[StI+,$K#O_^g*+)�W�)�L:)/OgW/)�W�KXOgD@IR*RS#,NOmI[D
*+)�¶XUg,N*R)2I+8:)�� )/P#,$O:O:,$O:P�I+,$J�)�DBK#V®I+8:)�DG)/I3K#V®K#^ )/*[StI+,$K#OeDi,$O � 1 176 I+Ku�e)�P#*R)�StIR)/*bIR8gS�O�K#*3)�¶mUgS�M�I+K�I+8:)�W�K#JQ^:M$)�IR,NKXO
I+,$J�)�K�V KX^e)�*RS�I+,$K#O �8. � ���93 �9^gMNUgD2S#OmFE*R)�¶mU:,$*+)�LEI+,$J�)�K#UHI � 1 176
 �e)/I@.�)�)/OTKX^e)�*RS�I+,$K#OgD&�8. � ���93 �bS#OgL �8. � ����� � ��� :�� 1 176 �I+8gS�I9,�D��

� 1 176 � � 1 176
 � !�� � 1 1� � !�� .�� 
 '1!�� � � � 1 '1!�� 3 � � 1 1 � !(' � :�� 1 186
W���fC?�A ' )^L�G�Al?4|.?�A ) - 2{A .jL7+ - 0)? )^L7- + �»698:)�JQSXW[8:,$O:)»W/S#^gS#W/,kI@F2W�KXOgDGI+*[S�,$OXI[D�*R)�¶mU:,$*+) I+8gS�I�I+8g)»IRK�IRS#MXO-U:J��e)�*�K#V:K#^ )/*[StI+,$K#OeD

S#WYIR,N'X)BKXOuJZS#W[8g,NO:)(I@F-^e)���StI�I+,$JQ) �ZIRK�� )2MN)�D+D�I+8eS�OEK#*9)�¶mUgS#MeIRK IR8:)2O-U:J � )/*9K�V�I@F-^e)��uJZS#W[8:,$O:)�D9S�'tS�,$M�S��:M$)(S�II+,$J�) � �-I+8gS�Ii,$D��
� 186 � 1 176 )�� � � )�� � !�� .�� 
 � !�� � � ��1 '2!�� 3 � ��1 1 '2!�� �$��� '2!���� � 5 �

.b8:)/*R) � 176 )�� ,�D1S�O�,$OmI+)�P#)/*2'tS�*R,�S��:M$)�)�¶mUgS�M�I+K�KXO:)Q,kV�K#^ )/*[StI+,$K#O �8. � ���93 �(,$D2SXWYI+,$'#)�K#OpJZS#W[8:,$O:)��²StI2I+,$JQ) ��S#OgL
s/)/*RK�K�I+8g)/*R.b,$D+)#" � )�� ,$D�IR8:)1O-U:J � )/*iK#V�I@F-^ )���JZS#W[8:,$O:)�DbS�'tS#,NM�S��:M$)2StI9I+,$JQ) ��"

L7� ~ 0 .yAlG + +$)^LZO - )^QpG�0)G � _ ) 0)GJQ GEL�- + � 698g)�^:*RKHW�)�D+D+,NOgP9I+,$J�)�*R)�¶mU:,$*+)�J�)�OmI�V�K#*�K#^ )/*[StI+,$K#O �2. � �&�43 ��DGIRStIR)�D�I+8gS�I�IR8:)�)�M$S#^gD+)�L
LH, /�)/*R)/OeW�)��e)/I@.�)�)/OTIR8:)��e)�P#,$O:O:,$O:P�IR,NJQ) � 1 186 S�OgLTI+8:)QW�KXJQ^:MN)/I+,$K#O�I+,$J�)�� 1 186 D+8:K#UgM$L��e) � 1 1�� � "+$! " �}IR8:)�*R)�¶mU:,$*R)�L^:*+KHW/)�DRDG,$O:P�I+,$J�)2V�KX*#�8. � ���93 ��K#O�JZS#W[8:,$O:)3I@F-^e)� 1 176 D+)/M$)�WYIR)�L�V�K#*9IR8:)1K#^ )/*[StIR,NKXO3�-I+8gS�Ii,$D��

� 1 186 � � 1 186 � � 1 186�� � "+$# " � ! � !��+. � 
 '1!�� � � � 1 '1!�� 3 � � 1 1 '
AiJQKXO:PhIR8:)�S#�eKt'X)1'tS�*R,$S#�:MN)�D��eI+8g)�LHUg)�L:S�I+)�D���^:*RK-W/)�DRDG,$O:PZIR,NJQ)�D�� I+,$JQ)/KXUHIRD���OmUgJ � )/*3K�V JZS#W[8:,$O:)�D(S�'tS�,$M�S��:M$)<^ )/*(I@Fm^ )!�
S�OeL>I+8g)�O-U:J��e)�*2K�V�JZSXW[8:,NOg)�D2S#D3ShV�UgOgWYIR,NKXOpK#V I+,$JQ)ZS�*R) P#,$'#)�O�" 698:)Q� )/PX,NO:Og,NO:PuI+,$JQ)�D � 1 186 ��S�OeL>I+8g)�JZSXW[8:,NOg) I@F-^ )
D+)/M$)�WYIR)�L�V�K#*i)�S#W[8uK#^ )/*[StI+,$K#O� 1 186 �gS#*+)3I+8g)<LH)�W/,$D+,NKXOu'tS#*+,�S��:M$)�D�"

�wh{� ? P 47Yf251 P M 9 6U2]n P k P 4 P KE_
698:)»DRW[8:)�LHU:M$,NO:Pb^g*+KX�:MN)�J ,�D�LH)�W�KXJ�^ KXD+)�L1S�V I+)�*�S�^:^gMNF-,$O:P9I+8:) ��S#P#*[S�O:PX,$S#O(ab)�M$S��HS�I+,$K#O3I+KiI+8:)�'eOgS�MX^:*+KX�:M$)/J V�KX*+J�U:M�StI+,$K#O�"
698:)9*R)�D+U:MkIR,NOgP2D+U:�:^g*+KX�:MN)�JZD�S#*+)bD+K#M$'#)�L<�-F<)/O-U:JQ)�*RS�I+,$O:P3S#MNMH^ KXDRD+,N�:M$)9�e)�P#,$O:O:,$O:P3I+,$JQ)�D S#OgL�S#MNMH^ KXDRD+,N�:M$)9JZS#W[8:,$O:)�D�"�698g)
LHUgS#M®^:*RK#�:M$)/J ,�D1DGKXMN'X)�L>UeDG,$O:PEI+8:)qQ .PM ) � G4M + _ �FO!0)?vM )BGEL�-+QpG�- '�.yMT^:*R)�D+)/OmIR)�L�,NOT� ��S#JQ)K�1��fP��"Q698:)�*R)�D+U:MNI+,$O:P>DGKXMNU:I+,$K#O
JZS�F�OgK�I»� )iV�)�S#D+,N�:M$)!�m,$Oh.b8:,�W[8�DGKXJQ)iK�V�I+8g)(W�KXOgDGI+*[S�,$OXI[D®JZS�F�� )B'-,$K#M�StIR)�L}"\698:)�D+)BJZS�F��e)B^gS�*+I�^:*R)�W/)�LH)�OgW�) �#KX^e)�*RS�I+,$K#O
^:*R)�W/)�LH)�OgW�) �mKX*»IR8:)2JZS#W[8:,$O:)2W/S�^eS#W�,NI@FZW�KXOgD@IR*RS#,NOmI[D/"\A�8:)/U:*R,�D@IR,$W3S�^:^g*+KmS#W[8QI+8eStIb,$D9S#O�)��-IR)/OgD+,NKXO�K#V�I+8g) ] ),+$- +EA '.G4M _6] )^LZO
S�M$P#KX*+,NI+8gJ ^:*+)�DG)�OmI+)�Lu,$Os� 4iKX,kIE�3�#�K��,$D9UgD+)�LuIRK�PX)�IbIR8:) 'gOgS#M�D+W[8:)�LHU:M$)#"

698:)(K#^ )/*[StI+,$K#O�^:*+)�W�)�LH)/OgW/)!�-^gS#*GI�^:*+)�W�)�LH)/OgW/)(S#OgLZIR8:)3W�S�^gSXW�,NI@FZW�K#OeD@IR*RS#,NOmIRD�S�*R)B*R)/M�St�H)�Lh�mFQUgD+,$O:P IR8:) ��S�PX*RS#O:P#,�S�O
J UgMkIR,N^:M$,$)/*[D%$ 1 176
 � $ 1 1�� � S#OgL�&('*)Q*+)�DG^ )�W�I+,$'#)/M$F#"®698:)1*R)/M�St�H)�Lh^:*RK#�:M$)/J ,$D

+ � 	 � JQ,$O
, "+$! *-
�
"+$# .0/ "+$! 

� �
1 176 � < 1 176 4 �1 186 � 
 1 186 � �1 186 � � � )�� & )�� � � 1 186 � 1 186 )�� � � )�� �

� �
1 1
-
� 1
-
�
-
	 " .01 "%$

$ 1 1�� ��� 1 1 � � 1 1�� � ! � � 1 �2	 �&� �
1 186
-
 .01 "+$! 

$ 1 186
 � � 1 186 � � 1 186�� � "+$# " � � 1 186
 � � 1 1� �@� �
D+U:�H¤@)�W�I<I+KTI+8:)h^g*+KHW�)�D+D+,$O:PEI+,$J�)�*+)�¶XUg,N*R)/JQ)/OmI[D/"�698:,�D1*+)�DGUgMkI[D<,$O²I+8:)hJQ,$O:,$J�,$s�S�I+,$K#O�D+U:�:^:*RK#�gMN)�J V�K#* )�S#W[8²KX^e)�*RS�I+,$K#O
�8. � ���93 ��.b,NI+8�&pS#OgL3$�PX,N'X)/O �

+ 1 186 � 	 1 186 � JQ,NO
, "+$# �-
�
"%$# .0/ "+$! 

� < 1 186 4 �1 186 � 
 1 186 � �1 186 � �
� 1
-
�
-
	 " .01 "+$

$ 1 1�� � � 1 186 � � 1 176�� � "%$# " �  1 1 ��"+$



������� ������� 
 � � ��� 
 � ��� 
����=� ����� fX4

� �
���#� 1

-
1
-
6 " .01 " �

$ 1 � 1 � 1 186 � �
 .01 "+$! 

$ 1 176
 � � 1 186 � � 1 186�� � "+$# " � � �
�� 6 .01 "+$ �

$ 1 1! 6 � 1 176 � � "+$! �) 2 , "+$# 
& ) � � "+$! " ��0 ���g" `*�

=lOZIR8:)3S#�eKt'X)BD+U:�:^:*RK#�:M$)/J �XI+8:)(V�S#W�I»IR8gStI/� 1 1 �	� 1 186 � � 1 186�� � "+$! " � !bV�K#* 3 �	� 1 1 S#OgL � 1 186 )�� � �<V�K#*9S�M$M ����  1 186 8gS�'X)� )/)/O�UgD+)�L�" 698:)<LHUgS#M}^:*+KX�:M$)/J�,�D9V�K#*RJQ)�Lu�-FhJZSt�H,NJQ,$s/,$O:PZa�.b,kIR8E*R)�D+^ )�WYIbIRK�I+8:)1J�U:MkIR,N^gMN,$)/*[D �
� �®JZSt��

- 	�
�
	 ��& � $ � � .b,kIR8 � ��& � $�� �

� � � )�� & )�� � )�� � �
1 1
-
� 1
-
�
-
	 " .01 "%$

$ 1 1�� � 1 1�� � �
1 176
-
 .01 "+$# 

$ 1 176
 � 1 176
 � � 1 186 	 1 186 � 0 ���g" f �

��������� [�58-�$&#�2�%�'�(�*	YZ(�#�' �+'�#�2+0�% 
 � $&7.0�,6'�!=(	
C-KXMN'-,$O:PZI+8g) DGUg�:^:*RK#�:M$)/J +/1 186 ,NO�¼»¶mUgStIR,NKXO>�:" `h)/OmIRS#,NM�Di)�O-U:JQ)/*[StI+,$O:PhS#MNM�^eKmD+D+,N�gMN)<� )/PX,NOgO:,NOgPZI+,$JQ)�DBV�K#*B)�S#W[8�^ KXDRDG,$�:M$)
JZS#W[8:,$O:)1I@F-^ )  1 176
: 5 1 186 ��S�OgL>W/K#JQ^:UHIR,NOgPhI+8g)<'tS�M$U:)�D(K�V 	 1 186 W/S#M$W/U:M$S�I+)�LEV�K#*B)�S#W[8�^ KXDRDG,$�:,$MN,NI@F#"B698g) W�KXJ�^gMN)/�-,NI@FEK�V
I+8g)hDGU:�g^:*+KX�:M$)/J ,�D2I+8g)/*R)�V�K#*R)�K�V�I+8:)ZKX*RLH)�*���� ! 5 1 186 ! "Z=�V�I+8g)Z)�S�*RM$,N)�D@I<DGIRS�*+I2I+,$JQ)QV�K#*<SE^:*RK-L:UgWYI<,�D2P#,$'#)�O3��IR8:)/OpI+8g)
)/O-U:JQ)�*RS�I+,$K#O�D@I[S�*+IRD�V�*+KXJ�IR8gStIbIR,NJQ)1,$OgD@IR)�SXL�K#V�V�*RK#J IR,NJQ)1U:Og,kIiKXO:)#"
��������� [�!=% �+')(+*	,6-�$ 9 2+0�% ��7.! ��%V$&<
AiO_,NI+)�*RS�I+,$'#)QIR)�W[8:O:,�¶mU:)QI+8eStI U:^�L:S�I+)�D<I+8:) ��S�PX*RS#O:P#,�S�O�J U:MNI+,$^:M$,N)�*RD�DGKEIR8gStI<IR8:)�D+K#M$UHI+,$K#O_S�I )�SXW[8²DGIRS#P#)ZS�^g^:*+KmS#W[8:)�D
I+8g)<K#^HIR,NJZS#M�'tS�M$U:) S�I(SZ*R)�S#D+K#OeS��:M$)2^gS#W/)1,$DBUgDGUeS�M$MNFE)/JQ^:M$KtF#)�L�IRK�D+K#M$'#)2I+8g) LHUgS#M�^:*RK#�:M$)/J�"b698:)�Q .yM1) � GlM + _ �FO 0l?vM1)BGJL7-
Q G - '�.yM¸,$DQKXO:)TDGUeW[8·IR)�W[8:O:,�¶mU:)EI+8gS�Ih8gS#DQ� )/)�O¢^:*+Kt'X)/O·I+K_8gS�'X)u'X)/*RF_P#K-KHL¸W/K#O-'#)�*+PX)/OgW/)u^:*RK#^ )/*+I+,$)�Dq� �1AB�X�K� " 698g)
JQ)�IR8:KHL_W�K#OeDG,�D@I[D2K�VbW�KXJ�^gUHI+,$O:P�I+8g)�W�U:*R*R)/OmI<DG)�S�*[W[8pLH,$*R)�WYIR,NKXOpSXD<S�M$,NO:)�S�*<W/K#J �g,NOgS�I+,$K#OpK�V�I+8:)uW�U:*R*+)�OmI1D+U:�:PX*RSXLH,$)/OmI
S�OeL�IR8:) LH,$*R)�WYIR,NKXO�UgDG)�L�StIiIR8:)1^:*R)/'-,NKXUgDiDGI+)�^�"»o 8:)�OTS�O�)�L:P#)1,�Db)/OgW/K#U:OmIR)/*R)�LuI+8:,�DiD+)�S#*RW[8�LH,$*+)�WYI+,$K#OEV�KX*+JZDiSZD+JZS�M$MN)�*
S�OgP#M$)<.b,kIR8TIR8:)�L:,N*R)�W�I+,$K#O>IRKt.�S#*RL:DbI+8:)�JZSt�H,NJ�U:J I+8gS#O�LHK-)�DBI+8g)�LH,$*R)�WYIR,NKXOTK�V®IR8:)QDGU:�gP#*[S#LH,$)/OmI��eI+8-UgD()/Og8gS�OgW/,NOgPhI+8g)
D+^e)�)�LEK�V\W�K#O-'X)/*RP#)/OeW�)#"�op)<DG8:Kt. I+8:)1UgD+)1K�V�I+8:,�D9IR)�W[8:O:,�¶mU:)2I+KZD+K#M$'#)3I+8g)<S�� Kt'#)3^:*+KX�:M$)/J �:S#D9PX,N'X)/OE,NOd�5� ����`R� "

698:) ��S#P#*[S�O:PX,$S#OhJ UgMkIR,N^:M$,$)/*�&p,$D9Ug^ L:S�I+)�L��mF
& ��� � � & � ��� � � � �

.b8:)�*+)�� � ,�D9I+8g)<W�U:*R*+)�OmIbDGI+)�^ED+,$s/)<S�OeL�� � ,$D�IR8:)<W�U:*R*R)/OmIiDG)�S�*[W[8uLH,$*+)�WYIR,NKXO�"®698:)<D@IR)/^>D+,Ns�)�� � ,$DbPX,N'X)/OE�-F
� � � 
 	 � � 	 �� � � ��� � � � � � ����
 � ! �

.b8:)�*+) 	
� ,�D�S#O�U:^:^ )/*Q)�D@IR,NJZStIR)uK#VbI+8:)EK#^:I+,$JQS#M�D+K#M$UHIR,NKXO·K�VB¼�¶mUgStIR,NKXO·�:"5f>S�OeL 	

� ,�D I+8:)E'tS�M$U:)uK#V 	 S�I�IR8:) � IR8
,NI+)/*[StIR,NKXO�"®698:)<W�Ug*+*R)/OmIiDG)�S�*[W[8uLH,$*R)�WYIR,NKXO � � ,$D9PX,N'X)/OE�-F

� � ��� ��& � � � � � ��� � & � �&� � � � ��� � � � � ! � 4 �%#$#$# � ���g" j �
.b8:)�*+) � ��& � ��,�D9I+8:)<W/U:*R*+)�OXIiD+U:�:PX*RSXLH,N)�OmI�K#V 	 " �

� ,�DbPX,N'X)/OE�mF �

�
� � JZSt� � � � � � � � � ����� � � � � � & � � �� � ��� � � � � � ��� � � � � �
� � � 4 � ���g"5�!�

S�OeL�� ��� � ,$D(I+8g)�LH,$*+)�WYIR,NKXO�S�^:^gMN,$)�LTS�IBIR8:)�^g*+)�'m,$K#UeDi,NI+)/*[StIR,NKXO�"(698g)�D+U:�:P#*[S#L:,N)�OXI3W�K#JQ^ K#O:)�OmI(K�V»I+8:) �HIR8�*R)�D+K#U:*[W�)<S�I
I+8g) �mI+8EI+,$JQ)1,$D9)�¶mUgS�M}IRK

�
1 176 � 1 176 )�� � � )�� 0

698:)h)�¶mUgStIR,NKXOgD �g" j>S#OgL_�:" �ELH)�DRW�*R,$�e)ZIR8:)�D+U:�:PX*RSXLH,N)�OmI<J�)/I+8:KHL_KXO:M$F�.b8:)�O �
�
� �:"TA�D+,$J�,$M�S�*<JQ)�IR8:KHL_,�D<UgD+)�LpIRK

U:^�L:StIR)2I+8:)1J�U:MNI+,$^:MN,$)/*[D $ 1 1�� � $ 1 176
 " 698:)<DGUg�:P#*[S#LH,$)/OmIbW�KXJ�^ K#Og)/OmIRD�V�KX*9I+8:)<S#�eKt'X)(I@.�K�J U:MNI+,$^:M$,N)�*RDiS#*+) �
� � 1 1 � � 1 1�� � ! � � 1 �2	 �9S#OgL ��� &*' ) �_I &*' ) �"!$#�% & " �¹C &*' )(' � � &*' ' �

*R)�D+^e)�WYI+,$'#)�MNFX"i698:,�DBJQ)�IR8:KHLTW�KXO-'#)/*RP#)�DbStI(I+8:)�*RS�I+)<K#V P#)/KXJQ)�I+*R,�W2^:*+KXP#*R)�DRDG,$K#O�"9698g)�D+K#M$UHI+,$K#O�IRKZI+8:)�LHUgS#M�^:*RK#�gMN)�J S�I
I+8g)�)�OgL>K�V®IR8:)QDGU:�gP#*[S#LH,$)/OmI(S#MNPXK#*R,kIR8:J ,�D3UgD+UgS�M$MNF�S#DRD+K-W/,$S�I+)�L�.b,kIR8�S�O�,NOHV�)�S#D+,N�gMN)�D+W[8:)�LHU:M$)#"3o�)QW�KXOgDGI+*RUgWYI(ShV�)�SXDG,$�:M$)



������� ������� 
 � � ��� 
 � ��� 
����=� ����� f#]

DRW[8:)�LHUgMN)ZUgD+,$O:PTS�8:)/Ug*+,�D@IR,$Wh�gS#D+)�LpK#OpIR8:) �GM$,�D@I DRW[8:)�L:U:MN,$O:P  EW/K#OgW/)/^HI�"uop)hO:)/�-I LH)/'X)/M$K#^_S�O_S�M$P#KX*+,NI+8gJ°.b8:,�W[8²,$D<S#O
)��-IR)/OgD+,NKXOuK#V�IR8:)18:)�U:*+,�DGI+,�W3D+U:PXP#)�DGI+)�L�,$Os� 4BK#,NI��3�#�j��V�K#*�'gOeLH,NOgPQI+8:)2V�)�S#D+,N�:M$)1D+W[8g)�LHU:M$)#"
��������� �;7.$ $ # 
 S;%�*H!H78'V,.-�<
698:)�DRW[8:)�LHU:M$)>*+)�DGU:MNI+,$O:P²V�*RK#J I+8:)�D+U:�:PX*RSXLH,$)/OmIhS�M$P#K#*R,NI+8:J JQS�F¸�e)�,NOHV�)�S#D+,N�gMN) ��IR8gStIu,$D��bS�O-F·K#V(IR8:)�W/S#^gS#W/,kI@F �9^gS�*+I
^:*R)�W/)�LH)�OgW�)�K#*BKX^e)�*RS�I+,$K#OT^g*+)�W�)�L:)/OgW/) W�KXOgD@IR*RS#,NOmI[DiJZS�F��e)�'-,NKXM$S�I+)�L�"(698:)�^:*RK-W/)�DRDG,$O:PZIR,NJQ)�*+)�¶XUg,N*R)/JQ)/OmI[D(S#*+) S#MN.9S�FHD
DRStI+,�D 'g)�LEDG,$OgW/)2I+8:)�DG)1W�KXOgDGI+*[S�,$OXI[D9S�^:^:M$FhIRK�I+8:)<LHUeS�M�^:*RK#�gMN)�J S#D9.�)/M$Md"

A MN,�DGIh,$DQ^:*R)/^eS�*R)�L��-F·S#*+*[S�OgP#,$O:P>I+8g)Q¤@K#�gDQ,$O¹I+8:)>S#DRW�)�OgLH,$O:P²K#*[LH)/*�K�V2� )/P#,$O:O:,$O:PpI+,$JQ)�DZSXDQK#�HI[S�,$O:)�L·V�*+KXJ I+8g)
D+U:�:P#*[S#L:,N)�OXI�JQ)�I+8gK-L�"�AiM$M�IR8:)�¤@K#�gD�I+8eStIQ8gS�'#)ZIR8:)>D+S#JQ)�� )/P#,$O:O:,$O:P�I+,$JQ)ES#*+)uK#*[LH)/*R)�L²,$O�IR8:)EL:)�W�*R)�SXDG,$O:P�K#*[LH)/*�K�V
�G,$OgW/*+)�J�)�OmIRS�M�W�KXDGI  g"9=lOgW�*R)/JQ)/OmI[S�M�W/KXDGIiV�K#*3S3¤@K#�T,�DbIR8:) S�JQKXU:OmIB�-Fu.b8:,�W[8>,NIRDBIRS�*[LH,$O:)�DRDb^ )/OgS#MkI@FE,$OgW�*R)�SXDG)�Db,kV®,NI(.�)/*R)
I+K�� )ZD+W[8:)�LHU:M$)�L�,NO�I+8:)QO:)/�-I3IR,NJQ)ZD+MNK#I�" =lOg,kIR,$S#MNM$F!�}IR8:)�I+,$JQ)�K#V�DRW[8:)�L:U:MN,$O:P�LH)/OgK�I+)�LT�-F � � � ,$D1D+)�I2IRK�IR8:) 'g*RDGI2I+,$JQ)
D+MNK#I�" A�Ib)/'X)/*RFh,kIR)/*[StIR,NKXO3�-I+8:)1DGI+)�^gDbP#,$'#)�Ou� )/M$Kt. S#*+)(V�K#M$M$Kt.�)�L�U:OmIR,NM�S#MNM�IR8:)9¤@K#�eDbS�*R)2DRW[8:)�LHU:M$)�L}"\op)<S#DRDGU:JQ)3I+8eStIbI+8g)
I+,$JQ)18:K#*R,$s/K#OE,�D9M$S#*+PX)()�O:K#U:PX8�IRKhD+W[8g)�LHU:M$)1S�M$M�I+8:)9¤@KX�gD�"
�@! �E�:K#*9IR8:)1O:)/�mI\¤@KX�3�:JZS�Fh� ) �8. � ���93 ��,NOEI+8g)1MN,�D@I��gW[8:)�W[qh,kV

S �hI+8g)1JQSXW[8:,$O:)� 1 186 ,�D�V�*R)/)3V�K#*BS#MNM�IR8:)2I+,$JQ)<DGM$K�I[D�V�*+KXJ L . ��IRK�� � � �D� � 1 176�� � "+$! " ��"����I+8g)h�e)�P#,$O:O:,$O:P�I+,$JQ)�D K�VbS�M$M®I+8:)<¤@K#�gD �2. � � � � � :�� 1 1�� S#*+)ZPX*+)�StIR)/*3I+8gS#O_K#*1)�¶XUeS�M®IRK � � �h� � 1 176�� � "+$! " "u=lO
K�IR8:)/*9.�K#*[L:D��#IR8:)(^eS�*+I�^:*R)�W/)�LH)�OgW�)2W�KXOgD@IR*RS#,NOmI[D .b,$MNM�O:K#I�� )2'm,$K#M�StIR)�LQV�KX*»IR8:,�D�¤@KX��,NV�,NI�,�D9D+W[8g)�LHU:M$)�LuStI�I+,$JQ)� � �<"

W��hI+8g)B� )/P#,$O:O:,$O:P I+,$J�)�D»K#V�S�M$M�¤@K#�eD �2. � ����� � � � :�� 1 186
 S#*+)bPX*+)�StI+)�*®I+8eS�OhKX* )�¶mUgS#MgIRK � � ��� � 1 176�� � "%$# " "�=�I�JQ)�S�OeDI+8eStIiK#^ )/*[StIR,NKXOu^g*+)�W�)�L:)/OgW/)2W/K#OgDGI+*[S�,$OmIRD�.b,$MNM�OgK�Ib�e)1'-,$K#M�StIR)�Lu,kV�I+8:)9¤@KX��,$DbDRW[8:)�L:U:MN)�L�StI9I+,$JQ) � � �<"
L7��I+8g)1)�S�*RM$,N)�D@IiDGIRS�*+I9I+,$JQ)2V�K#*9I+8g)9¤@K#��,$D9PX,N'X)/OuI+KQ� )1MN)�D+D9IR8gS�OEK#*b)�¶mUgS�M�IRK � � �<"

=�V\S#OmFZK#V�IR8:)<S�� Kt'#)2W�KXOgLH,NI+,$K#OgD9,�D9V�S#M$D+)!�HPXK�IRKZD@IR)/^��d4 �$�:)�M$D+)2P#K�I+KZDGI+)/^���` �Y"
�d4 �u=�V®I+8:)��e)�P#,$O:O:,$O:PZI+,$JQ)�K#V\I+8:)B¤@K#�T,�DBM$)�DRDbIR8gS�O�K#*B)�¶mUgS�M�I+K � � � I+8:)�O�W[8gS�OgP#)<,NIRD(�e)�P#,$O:O:,$O:PZIR,NJQ)�I+KZIR8:) M�StIR)�DGI

I+,$J�)<D+UgW[8uI+8gS�IiO:K#Og)3K#V�IR8:)<W�KXOgLH,NI+,$K#OgD9� �$�gW��9S�OgLEL7�9S�*R)3V�S�M�DG) �:S�OgLE*R)/KX*RLH)�*»IR8:)1M$,$DGI�"®=�V\O:K�I��:P#K�IRKQDGI+)�^���] ��"
��] �u=�V�IR8:)1)/OgLuK�V\M$,$DGIi,$D9*R)�SXW[8:)�L3�HP#K�I+KhDGI+)/^�� f!�$�H)�M$D+)1P#K�I+KhDGI+)�^��@!���"
��`*��CHW[8:)�L:U:MN) I+8:)B¤@K#��S�IBIR,NJQ) � � ��S�OeL�*+)�J�Kt'X)<,NIBV�*RK#J I+8:)�MN,�DGI�"3=�V®I+8:)�MN,�DGI(,�DB)�J�^:I@F!� I+8:)�O�LHKXO:)!� )/M�D+) P#KhI+KuDGI+)�^

�@!���"
�df �u=lOgW�*R)/JQ)/OmI � � � �-F�K#Og)3UgO:,kIBS#OgLuJ�Kt'X)3I+K�I+8:)1� )/PX,NOgO:,NOgPZK�V�IR8:)1M$,$DGI�"	�3K�IRKQDGI+)�^��@!���"

�wh3� :ab|e�4L6cbr6cMN2CAB2]1 P M�;�6U2CAE1W4LG
698:) ��S�PX*RS#O:P#,�S�OBDRW[8:)�LHU:M$)/*�LH)�D+W/*+,$� )�L2S�� Kt'#)®.9S#D�,$JQ^:MN)�JQ)/OmI+)�L1S�OgL3,$OXIR)/PX*RS�I+)�L3,$OmI+K9I+8g)»;>=@?iA3C2DG)�*+'X)/*�"�698:)»DRW[8:)�LHUgMN)�*
*R)�¶mU:,$*+)�D�,$OHV�K#*RJZStIR,NKXO S�� K#UHIEI+8g)p^g*+KHLHUgW�IRD��iIR8:)²JQSXW[8:,$O:)�S�'tS�,$M�S��:,$MN,NI+,$)�D��B^eS�*+IRDES�OgL K#^ )/*[StI+,$K#OeD�*R)�¶mU:,$*+)�L¢V�K#*�)�S#W[8
^:*RKHLHUgWYI1S�OeL>I+8g)/,$*3^g*+)�W�)�L:)/OgW/) *R)/M�StI+,$K#OeD���^:*RKHW�)�DRD+,NO:P�I+,$JQ)�*R)�¶mU:,$*R)/JQ)/OmIRDiV�K#*2)�SXW[8TK#^ )/*[StIR,NKXO3�}S�OgLTI+8:)Q^:*R,$K#*R,kIR,N)�DiV�KX*
)�SXW[8�^:*RKHLHUgW�I�"hC-K#JQ)QK�V�I+8:,�D2,$OHV�K#*RJZStI+,$K#O���MN,$q#)�IR8:)Z^:*RK-L:UgWYI[DBIRK��e)ZJZS�O-UHV�SXWYIRU:*+)�L �}IR8:)/,$*<LHU:)ZL:S�I+)�D1S#OgL�^:*+,$K#*R,NI+,$)�D��
W/S#Ou� )1,$O:^:UHIB�-FZIR8:)1UgD+)/*�"698:)�UgDG)�*B,�DB^g*+Kt'-,�LH)�LTShP#*[S�^:8:,�W/S#M�,$OmI+)/*+V�S#W/)1V�*RK#J .b8:,�W[8TK#*[LH)/*[DBW�S�OT� ) )�OmI+)/*R)�L�S�OgL>KXO:) K#V®I+8:)�I@.�K�D+W[8g)�LHU:M$)/*[D��
I+8eStI(,�D��g)/,NI+8g)/* 4i)/Ug*+,�D@IR,$W<K#*.��S�P#*[S�OgP#,�S�O�W/S�O>� )�W[8gKXD+)/OEI+Ku^:*+)�^gS�*R)2I+8g)�DRW[8:)�LHUgMN)X"9698g) K#*[LH)�*i)/OmI+*RFuV�K#*RJ S#MNM$Kt.iD9I+8g)
UgD+)/*»I+K D+)/M$)�W�I I+8:)(^:*RK-L:UgWYI��mS#OgLQP#,$'#)9IR8:)(¶mUgS#OXIR,kI@F�*R)�¶mU:,$*+)�L �XLHUg)BL:StIR)!�-S�OgL�IR8:)B^g*+,$K#*R,kI@F V�K#*»I+8:)iKX*RL:)/*�"�¼�S#W[8QK�V�I+8g)�D+)
K#*[LH)�*RD»,$D�)/OmIR)/*R)�Lh,$OmI+K�I+8:)2L:S�IRS��eS#D+)B�-FQI+8:)2,$OmI+)/*+V�S#W/)B^:*RKt'-,$L:)�L}"\AiMNI+)�*+OgS�I+)�MNF �-I+8:)�DG)3K#*[LH)/*[D»W/K#U:M�Lh� )1LH,$*+)�WYI+M$FZ)/OmIR)/*R)�L
,$OXIRK IR8:)1L:StI[S��gSXDG)(�-Fm^eS#DRDG,$O:P1IR8:)2P#*[S�^:8:,�W/S#Mg,$OmI+)/*+V�S#W/)#"®AbV IR)/*iS�DG)/I�K#V�K#*[LH)�*RD�8gS�'#)(�e)�)/Ou)/OmI+)�*+)�L �mI+8:)1DRW[8:)�LHUgMN)�*�W/K#U:M�L
� )�W[8:KmDG)�OuIRKhP#)�O:)/*[StIR)<SZD+W[8g)�LHU:M$)1V�KX*iI+8g)<^:*RK-L:UgWYI[DiK#*[LH)�*+)�L}"�698g) *R)�D+U:MkIR,NOgPhD+W[8:)�LHU:M$)<,�DBDGI+K#*R)�LE,$O>I+8g) L:StI[S��gSXDG) �eD+K
I+8eStI1I+8g)hDG8:KX^"�gK-K#*<W�KXOmI+*RK#M$MN)�*3W�S�O²JZS�q#)QUgD+)ZK�V�,kI I+K>LH,�DG^gS�IRW[8E¤@K#�eD3I+K>^:*RKHW�)�DRD+,NO:PEU:O:,NIRD�LHU:*R,NOgPE^g*+KHLHUgW�I+,$K#O�"h698g)
,$J�^gMN)�J�)�OmIRStIR,NKXO>S�OgLu,NOmIR)/P#*[StIR,NKXO�K#V�IR8:)<D+W[8g)�LHU:M$)/*b,$O-'#KXMN'X)�Lh.b*R,NI+,$O:Ph4#f��X� M$,$O:)�D9K#V ��� �rW�KHLH)#"

C-KXJ�)2K#V�I+8g)1,NO:^gUHIRDiI+K�I+8:)<DRW[8:)�LHU:M$)/*iS�*R)2LH)/*R,N'X)�L�V�*+KXJ I+8g)<L:StI[S��gSXDG) �-I+8:)<LH)/IRS#,NM�D9K�V\.b8:,�W[8ES#*+)2P#,$'#)�Ou� )/M$Kt.1"
� ¼»S#W[81KX*RL:)/*�,�D\LH,$'m,�LH)�L<,$OXIRK(S(DG)/I�K#VgDGU:� K#*[LH)�*RD�V�K#*�I+8:)9DRS�JQ)»^:*RKHLHUgW�I�"�698g)�¶mUgS#OXIR,kI@F2K#Vg^:*RK-L:UgWYI�,NO�)�S#W[8�DGU:� K#*[LH)�*
,$D(MN)�D+DBI+8eS�O�KX*B)�¶XUeS�M�I+KuI+8:)�K#^HIR,NJZS#M��gS�IRW[8�D+,$s/) ��K#*3MNK#I2D+,$s/)��bV�K#*(I+8:)�^:*RKHLHUgWYI��}S�OgL�W/S�OTI+8-UgD3�e)�I+*R)�S�I+)�LTS#D(S
DG,$O:P#M$)2U:O:,NI�"



������� ������� 
 � � ��� 
 � ��� 
����=� ����� f�`

� 698:) I@F-^ )�D3K�V�JQSXW[8:,$O:)�D3S�OgLTI+8:)�O-U:J � )/*2K#V»JZS#W[8:,$O:)�D3W/S#^gS��gMN)�K�V»)�S#W[8TI@F-^ )�K#V»K#^ )/*[StIR,NKXO�S�*R) KX�HIRS#,NOg)�L�V�*RK#J
I+8:) �+K#^ )/*[StI+,$K#OeD  �W�M�S#DRD�S#OgLuI+8:) �+^:*RK-W/)�DRD D+8:)/)/I  :"

� 698:) ^gS#*GI[D}I+8eStI�JZS#q#)®U:^1IR8:)»^g*+KHLHUgW�IRD�S�OgL2IR8:)/,$*�^g*+)�W�)�L:)/OgW/)»W�KXOgD@IR*RS#,NOmI[D�S�*R) K#�:IRS�,$O:)�L3V�*+KXJ IR8:)»�:,$M$MXK#V-JZS�I+)/*R,�S�M�D
,NOHV�KX*+JZS�I+,$K#OuDGI+KX*+)�LuSXD�I+8:)<S#P#PX*+)�PXStIR,NKXOh*R)/M�StI+,$K#OES�JQK#OgP�.�K#*Rq-^:,$)�W�)�D/"

� 698:)�D+)�¶mU:)�OgW�)9K#VeK#^ )/*[StIR,NKXOgD�I+8gS�I®S#*+)�,$Om'XK#M$'#)�L<,$O�JZS�O-UHV�SXWYIRU:*+,$O:P2SB^eS�*+I®S#*+)�P#,$'#)�O ,$O"�RDGUg� K#^ )/*[StI+,$K#OeD  B*+)�M$S�I+,$K#O
K�V�IR8:)1K#^ )/*[StIR,NKXOEW/M$SXD+D�"

� 698:)2^:*+KHW/)�DRDG,$O:P�I+,$J�)�D9V�K#*b)�S#W[8uK#^ )/*[StI+,$K#OuK#O�)�SXW[8�K#V�IR8:)2JQSXW[8:,$O:)3I@Fm^ )�Di,$D9KX�HIRS#,NO:)�LhV�*RK#J ,NOHV�KX*+JZS�I+,$K#OE,NOEI+8g)
�G^:*RKHW�)�DRD D+8:)/)/I  QW�M�S#DRD�"

C-,$OgW�)<I+,$J�)�,$DB*+)�^:*R)�D+)/OmI+)�Lu,$O�LH,�DRW�*R)�I+) U:O:,NIRD3D@I[S�*+I+,$O:PQV�*+KXJ IR8:)�LgS�F�K�V»DRW[8:)�LHU:M$,NO:P��:IR8:) KX^e)�*RS�I+,$K#OEI+,$JQ)�D3S�OgL>LHUg)
L:S�I+)�D�K�V�I+8:)3^:*RK-L:UgWYI9S�*R)(S#W�W�KX*RLH,$O:PXMNFQW�KXOm'X)/*+I+)�LQ,NOmI+K�,NOmIR)/P#)�*RD�UgD+,NOgP<I+8g)3D+JZS�M$MN)�D@I�I+,$J�)3U:O:,NIbK#UHI�K�V�S#MNMeI+8g)(KX^e)�*RS�I+,$K#O
I+,$JQ)�D�" 698:)�I+,$JQ)�8:KX*+,$s/KXOT,�D3W[8gKXD+)/O�D+UgW[8TIR8gStI<S#MNM�I+8:)3¤@KX�gD2W/S�O��e)QDRW[8:)�LHUgMN)�LT.b,NI+8:,$O�IR8gStI3I+,$JQ)ZS�OgL�W�K#JQ^:M$)��H,NI@F�K�V
I+8g)<S�M$P#K#*R,NI+8:J ,�D9O:K�IiUgO:*+)�S#D+K#OgS#�:M$FZM$S#*+PX)#"\698:)28:)/U:*R,�D@IR,$W2UgD+)�L�V�K#*9IR8:,�Db^:U:*R^eKmDG)2,�D�I+KZLH,$'-,$LH)2IR8:)2I+K#IRS#M�I+,$J�)1*R)�¶mU:,$*R)�L
V�K#*3^:*RKHW�)�DRD+,NO:PES�M$M�IR8:)3¤@K#�gD(K#O�)�SXW[8>I@F-^e)�K�V»JZSXW[8:,NOg)��-FEI+8:)�IR8:)�O-U:J��e)�*(K#V»JZS#W[8:,$O:)�D(K#V®I+8gS�I2I@Fm^ )QS�'�S#,NM�S��gMN) � S#OgL
'gOgL·I+8g)EJZS��-,$J UgJ K�VBIR8:,�DQ'�S#MNUg)�V�KX*QS#MNMbJZSXW[8:,NOg)�D I@Fm^ )�D�IRK�PX)�IQI+8g)E'tS#MNU:)EK�V �Q"®698:)�.�)�,NPX8XI[D UeDG)�L�V�KX*QL:)/*R,N'-,$O:PI+8g)2IRS�*[LH,$O:)�DRDbS�OeLu)�S�*RMN,$O:)�D+D�^ )/OgS#MkIR,N)�D9V�K#*9IR8:)<^:*RKHLHUgWYI[D��H^eS�*+IRDbS�OeLuKX^e)�*RS�I+,$K#OgD9S#*+)1W/S#M$W/U:M�StI+)�L��eS#D+)�LEK#OuI+8:)1^g*+,$K#*R,kI@F
K�VBI+8:)EK#*[LH)/*�� S#W�W�KX*RLH,$O:P>IRK�IR8:)�DGU:PXP#)�D@IR,NKXOgD<,$O�IR8:)>S�M$P#K#*R,NI+8:J � � ����`j��"�698:)E^:*RK-L:UgWYI�IRS#*RLH,$O:)�D+D�.�)�,NPX8mI
< 1 ,$D�I+8g)
DRS�JQ)�S#DZI+8:)�^:*+,$K#*R,NI@F·K�V2IR8:)�KX*RLH)�*�"�698:)TIRS�*[LH,$O:)�DRDh.�)/,$P#8mI[DQV�K#*u^gS�*+IRDhS#OgL KX^e)�*RS�I+,$K#OgDhS#*+)TW�S�M�W�U:M�StIR)�L¢UgD+,$O:P_I+8g)
S�^g^:*+K��H,$JZStI+,$K#O � 1 1 � ��

�
< 1 S�OeL�� 1 186 � ��

���
< 1 *R)�D+^ )�WYIR,N'X)/M$F#"2C-,NJQ,$M$S#*+M$F!� IR8:) )�S�*RMN,$O:)�DRDi^ )/OeS�MNI@FE.�)/,$P#8mI[D(S#*+) W[8gKXD+)/O

S#DQ!��#� 
 1 � �
� "
� !��X� 
 1 186 � !�� 
 1 1 � 
 1 "Z698:)�DG)hD+)�I+I+,$O:PXD2*R) �g)�WYI2I+8eStI1I+8g)Z^:*+KX�:M$)/J K#V�JQ)/)/I+,$O:PTLHU:)ZL:S�I+)�D<,$D2PX,N'X)/O

JQK#*R)2,NJQ^ K#*+IRS�OeW�)3I+8gS#O�*+)�LHUgW�,$O:P�I+8g)1o =@º¸,$O-'#)�OXIRK#*RFZ.b8:,$MN) 'gOeLH,NOgPQSZD+K#M$UHIR,NKXO�IRK�IR8:)<DRW[8:)�LHUgMN,$O:PQ^:*RK#�:M$)/J�"
AbV IR)/*9IR8:)1D+W[8:)�LHU:M$)/*9,�D9*+U:O��-I+8:)2� )/P#,$O:O:,$O:P�I+,$JQ)�D  1 176 S�OgL�JZS#W[8:,$O:)3I@F-^e)� 1 186 V�KX*b)�SXW[8�K#^ )/*[StIR,NKXO�S�*R)3K#�HI[S�,$O:)�L}"698:)�FuS�*R)2UgD+)�LuI+Kh^g*+KHLHUgW/)1S�O�)��:S#W�IBD+W[8g)�LHU:M$)2I+8eStIBD+^e)�W�, 'g)�D9IR8:)<^gS#*GIR,$W/U:M�S�*bJZS#W[8:,$O:)2IRKZ�e)1UgD+)�L>S#OgLuI+8:)1� )/PX,NOgO:,NOgP

S�OeL�)�OgLuI+,$J�)�D9V�K#*b)�S#W[8EK#^ )/*[StIR,NKXO�"



� ����������� ���

� 	�
��������� 	 � 
���
 ��	�����	��

 "!$#&%'#(!*),+-#(.0/1)32546!87&93:;#<!=/?>@/BADC�E*4F!8G3HIC<+JG3#</5#�#(21KL.0CM:6:FK?.0/1K?G$#<!8GNG34FH193:;#PO(K?G�/5C&CM9QK?25#</1C(2RH?S�TJ!3KU4;HV/1KW%'9XC(2R#<:�G3#Y/R#/1ZQ#Y/[25KW9325K?H1KW!=/RHD/1Z3K\9821C,.0K]H1H_^P#(:6)8K?H�/5Z8#Y/J.RZQ#<!37MK`.WC(!=/14F!*)3C()QHa:FOb#(!8GLAcZ34F.RZd!8KWK?Gb/5CfeQKIH1#(%g98:6K]GU+h25K?i=)3K?!=/1:FO(S_T[/1Z3K?2_4FHKW^MKW!=/_G3#Y/R#I/1Z8#</[.RZ8#<!37MK?HDC(!8:6OfAcZ8KW!jKW^MKW!=/5H�:F46EMK`:6C(/�%'CY^MKW%'KW!=/?>,%k#M.RZ346!8K`H1K0/5)39d#<!8Gb/525#(!8Ha9XC(21/1K?2DG34FH198#Y/R.RZjC*.?.0)32]S@ "!ld Bm_npoq>8ADK�9325CY^*4FG,K�25K?#(:srt/14F%'K\#(.?iM)84FH14s/546CM!L#(!8Gj25K0/1254FKW^Y#<:uC(+v/5KW%'9XC(2R#<:wG3#</5#g/5Ck+-#(.W46:F4s/R#Y/5K�K0xqK?.y/546^MK\93:;#<!=/_%'C(!346/1CM214F!37QSz{KW%'9QCM25#(:8G3#</5#`4;H|H5#<%'93:FK?G'#Y/|25KW7M)3:;#<2@46!=/5KW25^P#(:FH|HaC`/5Z8#Y/|46/}.?#<!keXK_)8H1K?Gg46!fG3K0+hK?.0/?>M+-#<)3:6/D#(!8Gg9QK?2a+hCM21%k#(!8.0K_#(!8#<:FO,Ha4;HWS{ "!C(2RG,K?2~+hC(2|/1Z34;H|G3#</5#`/5C\eXK[)8H1K0+h)3:t>M/1Z3KpH1#(%g98:64F!37�4F!M/5KW25^Y#<:8ZQ#(H~/5C\eXKJH1),�f.04FKW!=/1:FOgH1%k#<:F:�>=#<!8Gk/1Z3K_CM25G3KW2�C(+X/5Z3KJ.RZQ#<!37MK?H~4F!G3#</5#I4FHcH1467M!346�Q.W#(!M/D+hC(2cG,KW+hK?.0/c#(!8#<:FO,Ha4;H?S@z�Z8K`G8#Y/5#I4;H}25K0/5214FKW^MK?GU9QK?214FC,G,4F.?#<:F:6O'+hCM2�46%'%'K?G,4;#Y/5K�G,4FH193:;#POkC<+v93:F#(!=/cHa/5#</1)8H}/5C/1Z8K_C(9XKW2R#Y/5C(2RHWSvz�Z3K[.W#(98#<e846:F4s/BOV/1CVH5#<%'93:FKc93:;#<!=/�/5KW%'9QCM25#(:QG3#</5#�#(!8GkHaK?21^MK�4s/}/1C\G,4;Ha98:F#POI/1C*C(:;H~4F!k21K]#<:6r�/546%'Kc4;H�9325CY^*4FG3K?Ge*Of#I�_K?#<:6rt/14F%gK`mp#Y/5#'o*K?21^MKW2]Svz�Z3KJ/5#MHaEkC(+{#(.?i=)346254F!37IG3#</5#\+h21CM%�/1Z3K`93:;#<!=/c#<!8GU21K?7(4;HB/5KW2546!37V4s/cAc46/1Zj#\/546%'K`HB/R#<%'9U4;H�#Z8#(25G'25K?#(:srt/14F%'Kc/5#MHaEq>M/1Z8#</}4;HW>=46!U!3CV.W#MHaKJHaZ3CM)3:;Gg/1Z3KJ46!=/1K?21^Y#(:8eXK0/BADKWKW!b#<!*OV/BADCV.WC(!8H1K?.W),/14F^(K[H5#<%'93:FK?H|C<+�G3#</5#`+h25C(%�/1Z8K93:;#<!=/�eQK`%'C(25K_/5Z8#<!U/1Z3K�H19QK].046�8K?GbH1#(%g98:64F!37g25#</1K(S@z�Z3Kp/14F%'KpHa/5#(%'9U4;HD#</a/R#(.RZ3K]Gk/1CI/1Z8K`G8#Y/5#I#Y/D/1Z3Kp/546%'K`C<+{H5#<%'93:F4F!37e*Od/1Z8Kk21K]#<:6r�/546%'KkHaK?21^MKW2]Sgmp#Y/R#L21KW/12546K?^P#(:@+hC(2\G,4;H193:F#POj/5CdC(9XKW2R#Y/5C(2RH[4;H\#b�825%�21K]#<:6r�/546%'Kg/5#MHaEq>u/5Z8#Y/\4;H?>w46/\4FH�G,K]Ha4F2R#<e3:FK46+c/1Z3KjG3#Y/R#�.W#(!NeXKbH1KW25^(K?G�#</\/1Z8Kb25K?i=)34F21K]G�25#</1KM>ve8),/I46+J#d98#(2a/54F.W)3:;#<2IG8#Y/5#�4FHI!3C</'HaK?21^MK?G�Ac46/1Z34F!�/5Z3Kb4F!=/1K?21^Y#<:}4s/g4FHG,4;H1.?#<2RG,K?G�S{��K[7M46^MKc/1Z3KJG,K?H1467M!fC<+�#�25K?#(:srt/14F%'K[H1KW25^(KW2|9321K]HaK?!=/1K?G'4F!&� o*Z34F%U�p�(�P�Q/1Z8#</DH5#Y/14;Ha�8K?H�/1Z3Kp#<eXCY^(Kc25K?i=)34F21K?%gK?!=/5H?>4F!f/1Z8KJ!3KW�*/}+hK?A�H1K?.y/546CM!8H?Svz�Z3K`G,K]Ha4F7(!b4FH})8H1K?Gf4F!bG3KW^(K?:6CM934F!37I#V21K]#<:6r�/546%'KJG8#Y/5#gH1KW25^(KW2}46!=/5KW21+-#(.0K]G'/1C'ld Bm_npofG3#</5#(e8#(H1K/1Z821CM)37(Zb/1Z3K\l� Bm_nJoLH1KW25^(KW2]S
�[�b�W� ���[�v�W�I���V���@ j��¡¢�[£\¤5¥3�@�?¦§�©¨U�_ª@«I�[ª
z{KW%'9QCM25#(:�G3#Y/R#f+h25C(%�/1Z3Kk93:;#<!=/\#<25K'21K?9325K?H1KW!=/1K]G&#(H`#jH1K0/\C<+D^Y#<254F#(e3:6K]HJ/1Z8#</�#(21Kg/5Z3K'9321C,.WK?H5H`^P#(:6)8K?Hp+h25C(%¢/5Z3K'93:F#(!=/#<:FC(!87VAc46/1Zb#V/14F%'KpHa/5#(%'9b.0CM2125K?H19XC(!8G,4F!37�/5CV/5Z3Kp/14F%'Kp#</DAcZ34;.RZf/5Z3K`G3#Y/R#I#(21KpH1#(%g98:6K]GuS~n¬W®W¯y°-®y¬`4FH�#gHaKW/DC(+�/1K?%'9QCM25#(:G3#</5#gAcZ3CMH1Kp/14F%'K\HB/R#<%'98H�4F!8.025K?#MHaK`4F!j#g%'C(!8C</1CM!34;.J2R#Y/5K(S~z{KW%'9QCM25#(:�G3#Y/R#'H1#(%g98:6K]GU4F!d#I9XKW254FC*G

� ±@�N²~³ ´Yµ[±~�·¶-²k�·¸]¹0³ ´R�
.W#(!beXK�25KW7M#(25G3K?GU#MHcH1#(%'93:6K]Gb#</c/14F%'KV±@�N²~³ ´Y>,AcZ3KW25K\´J4FH�/5Z3K�2R#Y/1K`C(+w/1Z8K\HaK?214FK?H?S
º�»c¼1º~¼aº ½g¾@¿=Àc¿$Á1ÂÄÃ3Å[ÆÈÇ8Æ�¾~ÉËÊ?Ã3Á1Ì�Æ�Í_¾vÃ,¾�¿=Æ�Ç,Î|ÆwÇ
z�Z3KI/5#MHaE,Hp21K]i=)34625K?Gd/1CLeQK'9XKW21+hC(25%gK]Gde*Oj/1Z3K'25K?#(:srt/14F%'KIH1KW25^(KW2p25KW:;#Y/1K]Gj/1Cj#(.?i=)346254F!37b#(!8G�25KW7M4FHa/1K?214F!37f/5KW%'9XC(2R#<:~G3#Y/R#+h25C(%Ï/1Z3KI93:F#(!=/J#<!8GL/525#(!8H1%g46/a/546!87k/1Z34;HpG3#Y/R#g/1Ck/5Z3KI.W:64FKW!=/5H_/1Z8#</J25K?i=)3K]HB/c+hCM2_/1Z8K\/12R#<!QHa%'4;H1H146CM!jC<+@/1Z3KV/1K?%g9XC(2R#<:vG3#Y/R##<25K�G,K0/R#<4F:6K]GUeXKW:FCYA�S
Ð mJ#</5#UnJ.Wi=)34;Ha46/14FC(!wÑJÒ�25C,.0K]H1HJ^Y#<:F)3K?HpH1#(%'93:6K]Gd+h25C(%Ó/5Z3KI98:F#(!M/�#<25KV9XKW254FC*G34F.?#<:F:6OdAc254s/1/1K?!&C(!&/1Z3Kg%'KW%'C(25OjAc4s/5Z34F!/1Z3KL21K]#<:6r�/546%'KLG3#Y/R#&H1KW25^(KW2]SÔz�Z8Kb25K?#(:srt/14F%'KbH1KW25^(KW2V+hC(25%kH\/5KW%'9QCM25#(:DG8#Y/5#Ôe*O�#Y/a/R#(.RZ34F!37�#d/14F%'KLHa/5#(%'9N/1CÔ/1Z8K9321C,.WK?H5H}^Y#(:6)3K]Hc#<!8GL25KW7M4FHa/1K?214F!37\/5Z3K\G3#</5#'Ac46/1Z34F!d#<!j#(.Wi=)34;H14s/546CM!L.WO*.W:6KMS
Ð Ò@KW2546C,G,4;.k�cK?#MGuÑfz�Z3KLHaC(+Õ/BAD#(21K'/5C=CM:FHV/1ZQ#Y/gG34FH193:;#POÔ/5Z3KU98:F#(!M/'HB/R#Y/5)8HI#(21Kb.0:F46K?!M/RH\/5C�/5Z3KU25K?#(:srt/14F%'KbH1KW25^(KW2\/1Z8#</21K]iM)8K?Ha/p/5Z3Kf9XKW2546C,G,4;.g/12R#<!QHa%'4;H1H146CM!&C(+D:;#Y/5K?Ha/�/1KW%'9XC(2R#<:|G8#Y/1)8%LSdTJ!�21K].0KW4F^*46!87j#L25K?i=)3K]HB/�+h25C(%Ö/1Z3Kf.W:64FKW!=/?>{/1Z8KHaK?21^MKW2�Ha/5#<21/5H�/1Z3K[9QK?214FC,G,4F._/12R#<!8H1%'4FH5H146CM!gC(+q/1KW%'9XC(2R#<:XG3#Y/R#3S@z�Z3KJ.WO*.W:6K[:6K?!37</5Zf#<!8Gg/5Z3K[98#(2a/54F.W)3:;#<2|G3#</5#�25K?i=)34F25K?G4FH@H19QK].046�8K?GI46!I/1Z8K}25K?#MG\25K?i=)3K?Ha/?Svz�Z3K�21K]#(G,4F!37p#(.y/546^Y#</1K?GIe*O`/1Z34;H@E*46!QG\C<+X21K]i=)3K?Ha/vAc4F:F:=eXK�21KW+hKW2521K]G�/5Cp#MHJ×5Ò@KW2546C,G,4;.�cK?#MG,46!87MØ3S@Ò@KW254FC*G34F.p25K?#(G346!37g4;H_#I�821%Ù21K]#<:6r�/546%'Kp/5#MHaEf4F!jAcZ34;.RZU/5Z3K\G,K?#MG,:F46!3K�4;HD/1Z8K�KW!8GLC<+~#'.0O,.0:FK(S

Ú(Ú



�����������
	������	������������������������ �!�
	#"���	 Ú%$

M

SHARED MEMORYTransmitting queues

Child Threads

Mother Thread
Receiving queue

response

request

&v4F7()325K'¸('3SF¸(Ñ�o=/521)Q.y/1)821K`C<+v/1Z8K\ld)3:6/146r�/5Z321K]#(G,K]GjTJe*)BK?.y/
Ð n_9XKW2546C,G,4;.I�_K?#(G�Ñpz�Z3Kk.W:64FKW!=/5Hp%k#POd25K?i=)34F21KV/1Cj21KW/12546K?^(KI98#(Ha/J/5KW%'9XC(2R#<:�G3#</5#b46!�#bH19XK?.046�Q.I9QK?214FC,GuSIz�Z8K'H1KW25^(K?2.0C(%'9XCMH1K?HIHaK?214FK?HVC<+[25KW7M4FHa/1K?21K]G�/1KW%'9XC(2R#<:DG3#Y/R#�Ac46/1Z34F!N/5Z3Kb25K?i=)34F25K?G�9XKW2546C,GN#M.W.WC(2RG,46!87d/1CÔK?#(.RZ�25K?i=)3K]HB/]S�z�Z8K21K]#(G3H~25K?i=)34F25K?Gg/1CV9321C,.WK?H5H~/1Z8KJ#<9XKW254FC*G34F.c25K?i=)3K]HB/RH|#(21K_.?#<:F:6K]G�×a25K?i=)3K]HB/|G,254F^(KW!k25K?#MG3H5Ø3S{�_K?i=)3K?Ha/DG3214F^(K?!k21K]#(G3H�G3C!3C</cZ8#P^MK`G3K?#(G3:64F!3K?Hc#(!8Gb21)3!d#MH�e8#(.RE*7(25C()8!8G+)BC(eQHWS
Ð �cK?.WKW4F^=4F!37d25K?i=)3K]HB/RH\#<!8G�z{25#(!8H1%g46/a/546!87�G3#Y/R#3ÑIn[:6:|/1Z3KU%gK]H1H5#<7MK?H�eXK0/BADKWK?!�/1Z3KU.W:64FKW!=/RHV#<!QG�/1Z3Kf25K?#(:srt/14F%'KfG3#Y/R#HaK?21^MKW2|#(21Kc/525#(!8H1%g46/a/5K?Gk)QHa4F!37\/5Z3K�,JmJÒ.-P BÒ$9321C(/1C,.0CM:�S@z}O=984F.?#<:F:6OM></1Z8KpH1KW25^(K?2�%k#POIeXK[/525#(!8H1%g46/a/546!87IG3#</5#�9XKW2546C,G*r4F.?#<:F:6Og/1CI%'C(25K_/1ZQ#<!UCM!3KJ.W:64FKW!=/]>=Z8KW!8.WK[/5Z3KpG8#Y/5#(7(2R#<%�HaK?21^*4;.0K_9821CY^*4;G,K?Gke*O/,[mpÒ 4FH}%'CMHa/�H1)346/5#<e8:6KMS10}CM!3!3K].y/14FC(!3rC(2546K?!M/5K?Gd9821C(/1C,.0CM:FHJ:64FE(K'z�0DÒ2-Y BÒ·46+})8H1K?G&Ac46:F:~25K?i=)34F21Kg#b.WC(!3!3K].y/546CM!�/1CLeXKgCM9QK?!3K?G�#<!QG&.0:FCMH1K?Gd+hC(2`KW^MKW25Oj.WO,.0:FKC<+~/1Z8KI9XKW2546C,G,4;.�/525#(!8H1%g4;H5Ha4FC(!�S`z�Z34;H[4;Hp#fZ34F7(ZÔCY^(KW25Z3K]#(GjHa4F!8.WKg.WO*.W:6KV/14F%'K?HJC<+}#f+hKWAZ*)3!8G321K]Gd%'46:F:64;H1K?.0CM!8G3Hp#<25K/BO=984F.?#<:F:6Of)QHaK]GuS
z�Z3K[.0:F4FKW!=/5HDHaK?!8G'%'K?H5H1#(7(K]H@/1CVHa/5#(2a/}C(2}Ha/1CM9f#�9XKW2546C,G,4;._25K?#MG,46!87`/5#(H1EgC(2�/5C\25K?i=)3K?Ha/�+hCM2}#\H1KW2546K]H�C(+uG8#Y/5#\Ac4s/5Z346!b#Ha9XK?.W4s�8K]G\9XKW2546C,GuS@z�Z3KcH1KW25^(KW2@#(.RE*!3CYAc:FK?G37(K?H�/1Z3K�9XKW2546C,G,4;.}21K]#(G\25K?i=)3K]HB/@e3),/�G,C*K]H@!3C</~#(.RE*!3CYAc:FK?G,7MK�/5Z3Kc#<9XKW2546C,G,4;.21K]#(G�21K]i=)3K?Ha/?>{/1Z*)8H?>@46!�/5Z34;HI.?#(H1K'/1Z3KL.0:F46K?!M/IZ8#(H\/1Cd/R#<E(Kb.W#<25KkC<+c:FCMHa/V%'K?H5H1#(7(K]HWSL Ë+c/1Z3Kb21K]i=)3K?Ha/\4FHV/1CÔHB/R#<21/V#9QK?214FC,G,4F.J25K?#(G�>M/5Z3KW!j#gHaK?214FK?H}4FH}/525#(!8Ha%'46/a/5K?GU/1CI/1Z3K�.0:F4FKW!=/DCM!8.0Kp4F!bK?^(KW25Ok.0O,.0:FK(>=/5Z3K`:6K?!37</5ZbC(+wAcZ34;.RZb4;H�Ha9XK?.W4s�8K]G46!b/1Z3K�25K?i=)3K]HB/]S

º�»c¼1º~¼43 5 Æ�¾~ÉaÁ�6u¾vÃ3Á�7}Â98[¿*Á1Â�:<;=8[ÉBÃ,Á?>JÉaÆ ½ÔÅ[Ç3Æ�¾~Í[¿
nÈ%V)3:6/146rt/1Z325K?#MG,K?GbC(e!)BK].y/c4;H�)8HaK]Gb#MH}/1Z3K�98#(25#MG,4F7(%�+hC(2_G,K]Ha4F7(!846!37I/1Z8Kp25K?#(:srt/14F%'K�HaK?21^MKW2]S{z�Z3K�Ha/125)8.y/5)321K`C(+w/1Z84FH�CMe!)BK?.0/Ac46/1Zj4s/RH�%k#@)BC(2c.WC(%'9QCM!3KW!=/RH�4FHcH1Z3CYAc!L46!A&v467M)321K'¸B'3SF¸(Sz�Z3K�CMe!)BK?.0/�25K?.WKW4F^(K]HD#g25K?i=)3K]HB/D+h21CM%�/1Z8K\.0:F46K?!M/_#(!8GUKW�,K?.0)3/1K?H%'K0/5Z3C,G3HJ/1Cj#(.W.WC(%'93:F4FH1Zd/5Z3KI25K?i=)3K]HB/]S�z�Z3KgH1KW25^(K?2J)QHaK]H_/BADCUE*4F!8G3HpC<+�/5Z325K?#(G8HWÑ[#U%'C</1Z8KW2p/1Z325K?#MG�#<!QG&.RZ34F:FG�/1Z325K?#MG3H?Sz�Z3Kc%'C</5Z3KW2@/5Z325K?#(G'G,KW/1K?21%'4F!3K?H@/5Z3Kc%'K0/5Z3C,GV/5C�eQKcKW�,K?.0)3/1K?Gg4F!kC(2RG,KW2v/5C\HaK?21^*4;.0Kc#p21K]iM)8K?Ha/~#(!8G'Ha9Q#PAc!8H~#�.RZ34F:FGI/1Z821K]#(G/1Cg.W#(2125OICM),/|/5Z3KpK0�,K?.W),/14FC(!kC(+�/1Z3KJ%'K0/1Z8C*G�S1C|#(.RZkC(+u/1Z3K`.RZ34F:FGk/1Z325K?#MG3H|#(21KpH1.RZ3K]G,)3:FK?GkeQ#(H1K?G'C(!f/1Z3K?462D932546CM2146/BO(>=Z3KW!Q.0K(>4F!d/1Z3KI21K]#<:6r�/546%'K�K?!=^*4F21CM!3%'KW!=/[Z34F7(Z8KW2[98214FC(254s/BOD)BC(e8HJ#<25K\!3C(/p#(G3^(KW2RH1KW:FOU#YxqK?.0/1K?G�e=Ob/1Z8KV:FCYA}K?2_932546CM2146/BOE)BCMe8HJ#MH_ADC()3:;GZ8#P^MKJeXKWK?!b/5Z3K\.W#MHaK`46+{/5Z3K\H1KW25^(KW2�A�#(HcH146!87(:FKJ/5Z325K?#(G3K?GuSz�Z3KU.WC(%'9XC(!3K?!M/RH\C(+c/1Z3Kb21K]#<:6r�/546%'KUH1KW25^(K?2V#<25KfHaZ8CYAc!�46!�&v4F7()325K�¸B'3SGF,S�z�Z3KU/1KW%'9XC(2R#<:DG3#Y/R#j+h21CM%Ö/5Z3KL93:F#(!=/I#<25KHa/1C(25K?GLCM!j/1Z3K�×1214F!37'e3),xqKW2RØ3>QAcZ34;.RZ�#k.04F25.W)3:F#(2[i=)3KW)8K\46!d%k#(46!j%'KW%'C(25O(>QAcZ34;.RZd4FH�/525#(!8Ha+hKW2521K]GU/5Ck9QK?21%k#(!3KW!=/JHa/1CM25#(7(KeXK0+hC(25KfeXKW4F!37�25KW93:;#(.WK?G�e*O&%'C(25Kk25K?.0K?!=/IG3#Y/R#3Sjz�Z3Kf^Y#<254FC()8Hp/R#(H1E*HV46!*^MC(:F^(K?G�#<25Kf#(H5H1467M!3K?GÔ/1C�G34sxqKW25KW!=/\/5Z321K]#(G3HVAc4s/5ZH1Z8#<25K?Gb%'KW%'C(25OkeQKW/BA}K?KW!L/1Z8KW%jS~�ÔK\G3K?H5.02546eXK`/1Z3K`/R#(H1E,H}C(+vK]#(.RZLC<+{/1Z3K\.WC(%'9QCM!3KW!=/c/5Z321K]#(G3HDeXKW:FCYA�S
Ð�H�IKJML °;¬R°ONt°QP@RSNUT*¯1®KV%WuÑvz�Z3KJ#(.Wi=)34;H14s/546CM!I/5Z325K?#(Gg9XKW2546C,G,4;.W#(:6:FOIH5#<%'93:FK?H|#`!3KWA�G3#</1)3%�+h21CM%/5Z3K[%'KW%'CM21O\AcZ8KW25K[G3#Y/R#H1#(%g98:6K]G'+h21CM%�/1Z3Kp93:;#<!=/}4;HDAc2146/a/5KW!�>,#<!QG'+hC(25%kH}#\/1KW%'9XC(2R#<:qG3#Y/5)3%�e*Ok#Y/a/R#(.RZ34F!37g#�/14F%'KpHa/5#(%'9k/1CV/1Z3K`H1#(%'93:6K]GG3#Y/5)3%jS~ Ë/_21K?7(4;HB/5KW2RH|/5Z3K\G3#</5#gC(!b/1Z3K�254F!37'e3),xqKW2]S
ÐYX V@Z]°OR�[\NUT*¯5®]V^WqÑfz�Z3KLH1#P^*4F!37d/1Z821K]#(G�9XKW2546C,G,4;.W#(:6:FO�.0C(9846K]HV#�9Q#<21/IC<+c/5Z3Kf/5KW%'9XC(2R#<:�G3#Y/R#dC(!�/5Z3KL214F!37�e3)3xXK?2V/5C9QK?21%k#<!8KW!=/_HB/5C(2R#<7(KM>*eQKW+hC(25KJ/5Z3K�98#(2a/c4;H�CY^(KW25Ac254s/1/1KW!wS



�����������
	������	������������������������ �!�
	#"���	 Ú��

UDP/IP

UDP/IP

Semaphore

T(r) T(m)

Query

Saving
Thread

Sampled

Receiving Queue

Periodic Reading 
Thread

Creation

Receiver Thread

Transmitting  Queues

Queue

Transmitter Threads

Data

Reading  Thread
Request- Driven

Pl
an

t N
et

w
or

k

Database

   Mother  Thread

Acquisition Thread

1 2

3

4

6

7

8

5

Ring Buffer

T
o 

Su
pe

rv
is

or
 a

nd
 O

pe
ra

to
rs

&v467M)325Kg¸B'3SGF,Ñ10}C(%'9XC(!3K?!M/RH�C<+v/1Z3K\�_K?#<:�z�4F%'KVo*KW25^(K?2



�����������
	������	������������������������ �!�
	#"���	 Ú��

Ð�� ® I ®0°OZY®0¯ NUT*¯5®]V^WqÑ�z�Z34;HD/1Z325K?#MGb.?#Y/R.RZ3K?Hc#g%'K?H5H1#(7(KJ+h21CM%Ï#'.0:F4FKW!=/[#<!8Gb93),/RHc46/_46!L/1Z8K�21K].0KW4F^*46!87gi=)3K?)3K(S
Ð�� P�NOT8®0¯2NUT*¯1®KV%WuÑ{z�Z3K}%gC(/1Z3K?2w/5Z325K?#(G`7MK0/RH�/5Z3K}%'K]H1H5#<7MK@+h21CM%�/5Z3KD21K].0KW4F^*46!87[i=)3KW)3KD#<!8GVG,K0/5KW25%g4F!3K]HwAcZ34;.RZ\%'K0/5Z3C,GHaZ3CM)3:;GÔeXKkK0�,K].0),/5K?GuSL Ë/�/1Z3K?!N#(.0/14F^P#</1K]H\#d.RZ34F:FGÔ/1Z821K]#(GÔ/1CdKW�*K].0),/5Kk/1Z8KfG,K0/5KW25%g4F!3K]G�%gKW/1Z3C,GuSA&3CM2\#j9QK?214FC,G,4;.21K]#(G'25K?i=)3K?Ha/}46/c.025K?#Y/5K?HD#\9XKW2546C,G,4;.[/1Z325K?#MG'/1CgK0�,K?.W),/1Kp#<!8Gf+hC(2�#<!U#(9QK?214FC,G,4;._25K?#(Gf21K]iM)8K?Ha/?>*4s/�93:;#(.WK?H|/1Z3Kp21K]i=)3K?Ha/46!&/1Z3Kki=)3KW25Odi=)3KW)3KMS\ "!�#(G3G,46/14FC(!w>q+hC(2�#U9XKW254FC*G34F.I21K]#(G,4F!37b21K]iM)8K?Ha/p46/p98:F#M.0K?HJ/5Z3Kk#(.RE*!3CYAc:FK?G,7M%gK?!=/[46!Ô/1Z8KV�82RHa//12R#<!8H1%'4FH5Ha4FC(!Li=)3KW)3KMS
Ð�� ®0¯y°QPBWY° I ¯5®]V^WY°OR [ NUT*¯1®KV^WP¬(Ñ\ "!N.?#(H1K'C<+�9QK?214FC,G,4F.'25K?i=)3K]HB/RHW>�/1Z3Kf%'C(/1Z3K?2�/1Z325K?#MGÔ.W21K]#Y/5K?H�#d.RZ34F:FGÔ/5Z321K]#(G&/1Cd9XKW254srC*G34F.?#<:F:6Ob/12R#<!8H1%'4s/J/1Z3K'H1KW2546K]H[.0CM%'9QC=HaK]GdC<+~/5Z3KV:;#Y/5K?Ha/[/1K?%'9QCM25#(:vG3#</1)3%jS`z�Z3KI.RZ846:;Gd/5Z321K]#(Gj25K?#MG3Hc/5Z3KI25K?i=)34F25K?GG3#Y/5)3%�+h21CM%�/1Z3Kp214F!37Ie3),xqKW2D/1Z8#</�#(:6A�#PO,H�Z3CM:FG8H�/5Z3KpG8#Y/5#V21K]i=)34625K?Gk+hC(2}/1Z3Kp:6CM!37(K]HB/�.0O,.0:FKp9QK?214FC,G,4F.[21K]#(GuS@ Ë/D/1Z3K?!.0C(%'9XCMH1K?H�#'HaK?214FK?Hc#(!8Gb93:F#M.0K]H�4s/_4F!L/1Z3K\H1K?.WC(!8GU/12R#<!8H1%'4FH5H146CM!bi=)3KW)8K(S
Ð�� ® J L ®0¬ N~¯1®KV%W<°OR�[/NUT*¯5®]V^WqÑ~z�Z3Kp21K]iM)8K?Ha/D25K?#MG,46!87\/1Z821K]#(Gk25K?#MG3H�/5Z3K`%'K?H5H1#(7(K?H�+h21CM%�/1Z3K`i=)3KW25Oki=)3KW)3K`#<!QGk+hC(2�K]#(.RZC<+~/1Z8KW%¢46/p25K0/5214FKW^MK?H�/5Z3KV/5KW%'9XC(2R#<:@G3#Y/R#fAc46/1Z34F!�/5Z3KI9XKW254FC*G&Ha9XK?.W4s�8K]G�4F!d/1Z8KI%'K?H5H5#<7(KI#<!8Gd98:F#M.0K?H[/1Z8KW%¢4F!�/1Z8K/1Z34F25GU/12R#<!QHa%'4;H1H146CM!Li=)3K?)3K(S~z�Z3K�25K?i=)3K]HB/_G,254F^(KW!b/1Z821K]#(Gb21)3!QH�46!L/1Z8K�e8#(.RE*7(25C()8!8GuS
Ð	� ¯�V�R3¬�
g°;¬5¬y°QP�R NUT*¯1®KV^WP¬(Ñ'z�Z3KW25Kf#<25K'/1Z821K?Kk/12R#<!8H1%'4s/1/14F!37�i=)3KW)8K?H?S�TJ!8Kf.0C(!=/R#<4F!8H`/1Z8Kb#(.RE*!3CYAc:FK?G37(%'KW!=/5HJ+hCM2\/1Z8K9QK?214FC,G,4F.p25K?#MGf25K?i=)3K?Ha/5H?>*/1Z8K`H1K?.WC(!8GbZ3CM:FG3HD/5Z3K�HaK?214FK?Hc.WC(%'9XCMH1K?Gfe*Ok/5Z3K�9XKW2546C,G,4;.p21K]#(G,4F!37I/1Z325K?#MG3HW>3#(!8GU/1Z3K`:;#(Ha/iM)8KW)3Kc.0CM!=/5#<4F!8Hv/5Z3K_HaK?214FK?H~.WC(%'9XCMH1K?GIe=O\/1Z3Kc25K?i=)3K]HB/~25K?#(G346!37p/5Z321K]#(GuS z�Z3K�/525#(!8Ha%'46/a/5KW2@/1Z821K]#(G3Hv+hCM2~K?#(.RZ'i=)3KW)8KHaK?!8GVG3#</5#p#<!8GI25KW93:FO`/1C�.0:F4FKW!=/5H?><e3:FC,.RE=4F!37p#<:F:,C</1Z8KW2v/12R#<!8H1%'4s/1/1K?2{/5Z325K?#(G8HvH14F!8.0KD/1Z8KW25K}4;H~#JH14F!37(:FK2,JmJÒ.-P BÒÔ9QCM2a/@+hCM2/12R#<!8H1%'4FH5Ha4FC(!wSw Ë+wCM!3:6O'CM!3K_/525#(!8Ha%'46/a/5KW2�/5Z325K?#(Gf4FHD#(H5Ha4F7(!8K?Gg/1CIK?#M.RZUi=)3KW)3KM>M%'K]H1H5#<7MK?H�4F!f/5Z3K_/525#(!8H1%g46/a/546!87Ii=)3KW)8KC<+QZ8467MZ3KW2~93254FC(254s/BOV.?#<!3!8C</~eQK_H1KW!=/�.0CM!=/14F!=)8C()8H1:6OM>(H146!8.WK�/1Z3K�/525#(!8H1%g46/a/5KW2@/5Z321K]#(GV+hC(2�#p:FCYA}K?2~93214FC(2546/BO\iM)8KW)3KcADC()3:;G7(K0/~/5Z3K[254F7(Z=/~/1C�/525#(!8H1%g46/|G,)3254F!37�/1Z8Kc/14F%'K_/1Z8K_Z34F7(Z3K?2�932546CM2146/BO\/525#(!8Ha%'46/a/5KW2~/5Z321K]#(G'7MK0/5H~/1Z3KJ!3K0�*/|%'K?H5H5#<7(KD+h25C(%/1Z3K\i=)3K?)3K(S�_K?!8.0KM>,/BADCI/5Z325K?#(G8Hc#<25Kp#MH1H1467M!3K?GU/1C'K]#(.RZb/12R#<!8H1%'4FH5Ha4FC(!Li=)3KW)3KMS

º�»c¼1º~¼�� ; ¾~Â_¾�:�ÆwÌ�ÆwÂ}Ã�7��fÃ,ÆwÌ > 7�Ç3¾~ÉgÍ_¾vÃ,¾
�������������������! #"$�% &�!�

��Kp.?#<!UH1KWK[+h21CM%<&v4F7()325K\¸B'3SGF`/1ZQ#Y/D#&×a2546!87\e3),xqKW2RØ\4;HD)8HaK]G'/1CgHB/5C(25K_/5Z3K_/5KW%'9QCM25#(:XG8#Y/5#V21K?7(4;HB/5KW25K?G'e*Og/1Z3K`#(.?i=)34FH146/14FC(!/1Z821K]#(GuS~z�Z3KpG,K?H1467M!fC<+u/5Z3Kp21K]#<:6r�/546%'KJH1KW25^(K?2�9325K?H1KW!=/1K]Gk4F!Ô� o*Z34F%f�p�M�P�q)8HaK]H}#V214F!37V�8:6K[/1C'H1#P^MK�/1Z3KJ/1K?%'9QCM25#(:XG3#</5#\/1Z8#</A�#(H_CY^MKW25Ac2146/a/5KW!d4F!d/1Z8KI2546!87Ue3),xqKW2pC(!&9QK?21%k#<!8KW!=/pHa/1CM25#(7(K(Spo*46!Q.0K\/5Z3Kg21K]#<:6r�/546%'KVH1KW25^(K?2[4;H[)8H1K?G�46!&/1Z3Kg.0C(!=/5K0�*/JC(+|#G3#</5#<eQ#(H1K(>qA}Kg)8H1KV/5Z3Kkld Bm_npo&G3#</5#(e8#(H1KI#MHJ#LHB/5C(25KV+hCM2JCM:FG&/1K?%'9QCM25#(:vG3#</5#b21K?93:;#(.0K]Gd4F!&/5Z3K'214F!37Ue8),xXK?2?S('_C</5Kg/1Z8#</^(K?21ObC(:;G�G3#</5#kAc4F:6:veXKVCY^(K?21Ac2546/a/1K?!jAc4s/5Zd/1Z3KI)8H1KVC<+�#k254F!37k�8:FK(>qAcZ3K?21K]#(Hc4F!d/1Z8KIG3#</5#<eQ#(H1K`/1Z34;HJG8#Y/5#U.W#<!&eQKg#<2R.RZ346^MK?G#<!QGf/5Z=)QHc!3KW^MKW2c:FCMHa/?Sn_:F:*/1Z8K�/1KW%'9XC(2R#<:,G3#</5#p!3K?.WK?H5H1#(21Op+hCM2v9XKW254FC*G34F.D25K?#(G346!37`H1Z3C()3:;GgHB/R#PO�46!g/1Z8KD254F!37`e3),xqKW2@+hC(2@CM!3Kc.0O,.0:FK�C<+8/5Z3K�9QK?214FC,G,4;.25K?#(G�S@n 9XKW254FC*G34F.p25K?#(GU21K]i=)3K?Ha/c%'#PObHa9XK?.W4s+hOU/1Z8#</�CM!3:FOk/1Z3K�:;#Y/5K?Ha/�/1KW%'9XC(2R#<:�G3#</1)3% HaZ8C()3:;GUeXK`/12R#<!QHa%'46/a/1K]GUCM2�/1Z8#</_#H1KW2546K]HJ.WC(!8H14FHa/14F!37LC<+}#(:6:v/5Z3Kg/1KW%'9XC(2R#<:~G3#</5#b21K?7(4;HB/5KW25K?G�G,)8214F!37f/5Z3K'AcZ3C(:FK'.0O,.0:FKI!8KWK?G8H[/5CjeQKI/12R#<!8H1%'4s/1/1K]GuSIz�Z*)8HJ/1Z8K2546!37'e3)3xXK?2_%V)8Ha/ceQK\#(e3:FK`/1C'Z3C(:;Gb/1Z3K`/5KW%'9XC(2R#<:�G3#</5#g21K?7(4;HB/5KW25K?GbG,)32546!37g/5Z3K�:6CM!37(K]HB/_.WO*.W:6K`C(+v9XKW2546C,G,4;.p21K]#(G,4F!37QS
)+* �!�,��-/.0�!12����12�43�576%6%12�98;:<�=8>�

C|#M.RZfC<+{/1Z3Kp25K?#<:6rt/14F%gKJ/1Z821K]#(G3H�#<25KJ#MH1H14F7(!3K]Gf#V98214FC(254s/BOkeQ#(H1K?GkCM!bAcZ34;.RZf/5Z3KWOb#<25KJH5.RZ3K?G,)8:6K]GuS~z�Z3K�#(.Wi=)34;H14s/546CM!f/1Z821K]#(G4;HI7M46^MKW!�/5Z3KjZ34F7(Z3K]HB/g93214FC(2546/BO�H14F!8.0KL4s/k9XKW21+hC(25%kHI#&Z8#<2RG*rË21K]#<:6r�/546%'Kf/R#(H1EqS�z�Z8KLH5#P^*46!37&/1Z325K?#MGN4;H'#(H5Ha4F7(!3K]G�/1Z3Kj!3KW�*/Z34F7(Z3K]HB/�93254FC(254s/BOdH146!8.WK'4s/\!3K?K?G3Hp/5CbAc2546/1Kg/1Z3K'/5KW%'9XC(2R#<:~G3#Y/R#b/1CL9QK?21%k#<!8KW!=/\HB/5C(2R#<7(KIeQKW+hC(25K'4s/�4;H`CY^(KW25Ac254s/1/1KW!&46!�/1Z8K2546!37�e3),xqKW2]S z�Z3Kb25K?.WKW4F^(K?2?>�%'C(/1Z3K?2'#(!8G$/1Z3Kj9XKW2546C,G,4;.U25K?#MG,4F!37&/5Z325K?#(G #<25KL#MH1H14F7(!3K]G�46!=/5KW25%gK]G,4;#Y/1Kj93254FC(254s/546K]HWS$z�Z8K/12R#<!QHa%'46/a/1K?2\/5Z321K]#(G3HVZ8#P^(Kf/1Z3Kb!3K0�*/I:FCYADK?Ha/\93214FC(2546/14FK?H?Sd "!NC(2RG,KW2\/1CÔH1KW!QG�#(.RE*!3CYAc:FK?G,7M%gK?!=/5H�^MKW25OÔi=)34;.RE=:FO(>v/5Z3Kf�82RHa/i=)3KW)8KIZ8#MHJ/1Z3K'Z34F7(Z3K]HB/`932546CM2146/BO(>qAcZ34F:FKV/5Z3K':F#MHB/`C(!3KgZ8#MH_/5Z3K':6CYADK?Ha/J93254FC(254s/BOMS\z�Z3KI25K?i=)3K]HB/�G,2546^MKW!d/5Z325K?#(G&21)8!8H`#(Hp#e8#M.RE=7M21CM)3!8GE)BC(e�>,Z3K?!8.0K�46/_4;H�7(4F^(KW!j#g932546CM2146/BOk/1ZQ#Y/_4;H�:6CYADKW2D/1ZQ#<!L/1Z3K�25K?Ha/cC<+{/1Z3K`/5Z321K]#(G3H�4F!L/1Z3K�25K?#(:srt/14F%'K�HaK?21^MKW2]S
? �=@A #�=6��CB7�!12D��=8 ? �=�E-#128#�

z�Z3KL21K]i=)3K?Ha/IG,2546^MKW!N25K?#MG,4F!37�/5Z321K]#(G�/5214FK?HV/1CÔ21K]#(G�/5Z3KjG3#Y/R#�25K?i=)34F21K]G�+h21CM% /1Z3Kb214F!37&e8),xXK?2'4s+JH1C(%'KbC(2'#<:F:}C(+_4s/'4FHE*!3CYAc!L/1CfeXKI#P^Y#(46:;#<e3:FK�C(!L/5Z3KV2546!87ke3),xqKW2peQKW+hC(25K\HB/R#<21/14F!37k/1Z8K\21K]#(GuS_o*4F!8.WK�/1Z3KV21K]iM)8K?Ha/JG,2546^MKW!L/1Z325K?#MGjA}CM21E,H�4F!d/1Z8Ke8#M.RE=7M21CM)3!8Gu>{/1K?%'9QCM25#(:DG3#</5#&AcZ34F.RZ$4s/k#<4F%kH�/1C�25K?#(G�%k#PO�eQKLCY^(K?21Ac2546/a/1K?!�S&nÏ21K]i=)3K?Ha/gG,254F^(KW!�/5Z325K?#(GN9QK?2a+hCM21%kHV#(!C(93/14F%g4;Ha/14;.k21K]#(G�#(H5H1)3%'46!37j/5Z8#Y/V/1Z3KUG8#Y/5#jAc4F:F:|!3C(/VeQKUCY^(KW25Ac254s/1/1KW!wSU "!�C(2RG,K?2`/1C�K?!8Ha)821K'/5Z8#Y/I.WC(2521K].y/\G3#</5#j4;H\25K?#(G�>46/`.RZ3K].RE,Hc/1Z8K\/14F%'KgHa/5#(%'9�C<+�K]#(.RZ&G3#</5#k25K?#MGu>u#<!8G�21K].0C(7M!34GFWK?Hc/1Z3Kg9QCM46!=/`#Y/JAcZ84F.RZd/5Z3K'G3#Y/R#kAD#MH[CY^MKW25Ac2146/a/5KW!j4F!�/1Z8K2546!37'e3)3xXK?2?S�z�Z3K`25KW%k#<4F!34F!37'G3#Y/R#I4F!L/1Z3K\H19XK?.046�8K]GU4F!=/1KW25^Y#<:q/5Z8#Y/[.WC()3:;GU!8C</ceQK�CMe,/5#(46!8K?GU+h21CM%�/1Z3K�254F!37Ie8),xXK?2_4;H�21K]#(G



�����������
	������	������������������������ �!�
	#"���	 Ú �

+h25C(%Ù9XKW25%k#<!3K?!=/[HB/5C(2R#<7(KM>,AcZ34;.RZd46!dCM)32_.W#MHaK�4;H�/1Z8KVG3#Y/R#<e8#MHaKMS �[KW!8.WK(>Q#ki=)3K?21OU/1C'/5Z3KVG3#</5#<eQ#(H1Kp4;H_4;H5Ha)3K]Gb/1Ck7(KW/_/1Z8K25K?i=)34F21K]GbG3#</5#8S
�  ;�� #��������"��2 #6�1���8��E8#- �&" * �=-; 	�2��
#1��21 �43
o*4F!8.0KjH1KW^(K?25#(:|/5Z325K?#(G8HI#M.W.0K]H1HV/1Z8KL254F!37&e3)3xXK?2?>}K?#(.RZN/1Z325K?#MG$H1Z3C()3:;GNKW�3.0:F)8G,KLC</1Z8KW2g/1Z325K?#MG3HgG,)32546!37Ô/1Z8KW4F2'#M.W.WK?H5H\/5C/1Z8Kfe3),xqKW2]Sdn�:6C,.RE*4F!37�H1.RZ8KW%'Kk46!�AcZ84F.RZ�/5Z3KfAcZ3CM:6Kfe8),xXK?2V4;H�:FC*.REMK?G�G,)3254F!37d4s/RHV#M.W.0K]H1H\4FHV9321CMZ34Fe34s/546^MKfG,)3Kk/5C�:;#<257(Ke3:FC,.RE=4F!37k/546%'K]HJH146!Q.0K�/5Z3KI25K?i=)3K]HB/pG,214F^(K?!j/1Z325K?#MGj%k#POb25K?#MGj:F#(217MK\#<%'C()3!=/[C(+|G3#Y/R#fG,)3254F!37fAcZ34;.RZd/1Z8KIH5#P^=4F!37'/5Z321K]#(Gu>/1Z8KL#M.Wi=)34;Ha46/14FC(!�/5Z321K]#(GN#(!8G�/5Z3KU9XKW254FC*G34F.b21K]#(G,4F!37d/5Z325K?#(GNA}CM)3:FGNeQKbe3:6C,.REMK?GuS� "!8Ha/1K?#MGu>�#&H1K0/gC<+[^Y#(:6)3K]HI.?#<:F:6K]G�/1Z8K

/V@R V([M®�
k® R N N L��� ®b#(21Kk:FC,.RE(K]GÔ)QHa4F!37&#d%I),/1)Q#<:F:6O�K0�3.0:F)8H146^MKk:6C,.RE�e8#(H1K?G�CM!�932546CM2146/BO&4F!3Z3K?2146/5#(!8.0Kf9821C(/1C,.0CM:[� o3���w�^'P�tSn[.?.0CM25G,4F!37�/1C�/5Z34;Hk9325C</1C,.WC(:t>�/1Z8K�932546CM2146/BO�C<+�#Ô/1Z325K?#MG$/5Z8#Y/fA�#<46/5Hg+hCM2U#�:6C,.RE Z3KW:;G e=O #�:6CYADKW2'932546CM2146/BO�/5Z321K]#(G 4FH9325C(98#(7M#</1K?Gk/1CI/1Z3K`:FCYA}K?2}93254FC(254s/BOg/1Z821K]#(Gf)8!M/546:q46/��8!34;HaZ3K]H�4s/RH�.0)32521K?!=/DKW�*K].0),/546CM!b#(!8Gf25KW:FK?#MHaK]H�/5Z3K`:6C,.REqS~z�Z34FHDK?!8Ha)821K]H/1ZQ#Y/�#k/1Z821K]#(G�C(+�46!=/5KW25%gK]G,4;#Y/1Kg932546CM2146/BOjG,C*K?Hp!3C</p9325KWKW%'9,/p/1Z8KI:FC,.RELZ8C(:;G,46!87U/5Z321K]#(Gu>qKWxXK].y/14F^(K?:6Od%k#(E=4F!37U/1Z3KgZ34F7(Z3K?2932546CM2146/BO'/1Z821K]#(GU/1CkA�#<46/D+hCM2_#g:6CM!37(K?2�/14F%gKMS�z�Z34;Hc93Z3K?!3C(%'KW!Q#I4;Hc.W#(:6:FK?Gb932546CM2146/BOf4F!*^(KW2RH146CM!�Sz�Z3Kp%k#<!8#(7(KW%'K?!M/}/1)398:6K`.0CM!M/R#<4F!8H|/1Z3K`4F!8G,K0�fC(+�/1Z8KJCM:FG,K]HB/D/1K?%'9QCM25#(:XG3#</1)3%Ù46!U/1Z3Kp214F!37ge3),xqKW2����P>*46/5HD/546%'K`HB/R#<%'9
���]>q/1Z3KI46!8G3K0��C<+~/5Z3Kg:F#</1K?Ha/[/5KW%'9XC(2R#<:@G3#Y/5)3%����P>q46/5H[/14F%gK'Ha/5#<%'9����\#(!8Gj/5Z3KV4F!8G,KW��C<+~/1Z8KICM:FG,K]HB/J/1K?%g9XC(2R#<:@G3#</1)3%/1Z8KgH5#P^*46!37U/1Z325K?#MG�Z8#MH[!8C</`O(K0/`Ac254s/1/1KW!&/1CL9QK?21%k#(!3KW!=/�HB/5C(2R#<7(K����XS\z�Z3Kk#(.Wi=)34;H14s/546CM!d/1Z325K?#MGd:FC*.RE,HJ/1Z8KI%k#<!Q#<7(K?%'KW!=//1)893:6KJ+hC(2|/1Z3K`G,)32R#Y/546CM!fC<+�eXC</5Zf25KW7(4;Ha/12R#Y/14FC(!kC(+w#\!3K?A /1K?%g9XC(2R#<:qG3#</1)3%�#<!QG'/1Z3Kp)39qG3#Y/546CM!fC<+w/1Z3KJ%'#(!8#<7MKW%'KW!=/�/5)393:FK(Sz�Z3KfH5#P^*46!37L/5Z321K]#(GÔ:6C,.RE,H`/5Z3Kk%k#<!8#(7(KW%'K?!M/`/5)393:FKUG,)32546!87L46/5HV)39qG3#Y/5KkC<+����X>{eXK0+hCM21K'46/IHB/R#<21/5H�.WC(9*O*46!37L/5Z3Kk/1K?%'9QCM25#(:G3#</5#g/1Ck9XKW25%k#<!3K?!=/cHa/1CM25#(7(KMS}T[/1Z3K?2�/1Z325K?#MG3H_#(.?.0K]H1H146!87V/5Z3K\2546!37'e3)3xXK?2_:6C,.REU/1Z3K�%k#<!Q#<7(K?%'KW!=/�/1)393:FK\CM!3:6ObAcZ34F:6K`/5Z3KWO25K?#(GL/5Z3Kg%'#(!8#<7MKW%'KW!=/_/5)393:FK(S`z�Z3KV9XKW254FC*G34F.\/1Z325K?#MGj21K]#(G3H_/1Z3Kg^Y#<:F)3K?HJC<+�� � #<!8G�� � eXK0+hCM21KI4s/p21K]#(G3H_/1Z3KI214F!37Ue8),xXK?2?Sz�Z3Kp21K]i=)3K?Ha/DG,254F^(KW!U21K]#(G,4F!37\/5Z325K?#(GU21KW+hKW2RH~/5Z3K`^P#(:6)8K?H}46!U/1Z3K`%k#<!8#(7(K?%gK?!=/|/1)893:6KpC(!8:6OkCM!8.0KJeQKW+hC(25KpHa/5#(2a/546!37V/1Z3Kp25K?#(G�So*4F!8.0KV/1Z3KI^Y#<:F)3K?H[21K]#(GLe*Ob/5Z3K\25K?i=)3K]HB/JG3214F^(K?!j/1Z325K?#MGj%'#POL!3C(/JeXK\^Y#<:F4FG�#<+Õ/1K?2JH1C(%'K�/14F%'KIG,)8214F!37k/5Z3KV25K?#MGu>846/JZ8#MHc/5C.RZ3K].REk/1Z3K`/546%'K\Ha/5#(%g9QH�C<+v/1Z3K`/5KW%'9QCM25#(:�G3#Y/5)3%Ù25K0/5214FKW^MK?Gf/1C'KW!8H1)325Kp/1Z8#</c/1Z3K�25467MZ=/�^Y#(:6)3K]Hc#<25K`eQK?46!37k25K?#MGuSz�Z3Kp%k#<!8#(7(KW%'K?!M/}/1)398:6K`4;HDH1%k#<:F:QK?!3C()87(Zb#(!8Gk/5Z3Kp93214FC(2546/BOg4F!3Z3K?2146/5#(!8.0Kp9325C</5C*.WC(:XKW!8H1)325K?H|/1Z8#</�#V/1Z821K]#(GU#M.W.WK?H5Ha4F!37/1Z8KJ%k#<!Q#<7(K?%'KW!=/�/1)893:6Kp4;H|e3:FC,.RE(K]G'+hC(2}/1Z3KJ%'46!34F%V)8%Ù#<%'C()8!M/}C<+�/546%'K(S~z�Z34;HDKW!8#(e3:FK?H})8H�/5CV!3K?7(:FK?.0/|/1Z8KJe3:FC,.RE*46!37V/14F%'K#<!QG�#(H5Ha)8%gKV/1Z8#</pK]#(.RZd/5Z325K?#(G�46!&/1Z3Kg21K]#<:6r�/546%'KgHaK?21^MKW2[4;Hp46!QG,KW9XKW!8G3KW!=/?S�z�Z325K?#MG3H_/5Z8#Y/`9XKW21+hC(25%Ó#(9QK?214FC,G,4;.�/5#MHaE,Hp#<25K#(H5H1467M!3K?Gg#�.0O,.0:FK�/14F%'K_Ac46/1Z34F!kAcZ34;.RZgCM!3:FOVC(!8KcK0�,K?.W),/14FC(!'C<+X/1Z8Kc/1Z325K?#MGg4FH�#(:6:FCYADK?Gu>(H1Cp/1Z8#</�/1Z8K_25#</1K�%'C(!3C(/1CM!34F.D/5Z3KWCM21OG,K?^(KW:FC(9XK?Gb4F!�� � � � �P�v.W#<!LeXK\#<9393:F4FK?GU/1Ck7()Q#<2R#<!=/1K?K[/5Z3K\H1.RZ8K?G,)3:;#<e846:F4s/BOUC<+w/5Z3K�25K?#<:6rt/14F%gKp/5Z321K]#(G3H�4F!L/1Z3K\H1KW25^(K?2?S
�[�b�"! #�¦%$d¤W�[¦§�[�'�v£p�@�W�I���<�Vª'& #u�'( ¨
z�Z3K_25K?#(:srt/14F%'K[G3#</5#�H1KW25^(KW2~A�#(H|e3)34F:s/DC(!g/1Z8Kpo*CM:F#(214;H~C(9XKW2R#Y/546!87\HaO,Ha/1KW%�/1ZQ#Y/|9325CY^*4FG3K?H�#�25K?#(:srt/14F%'K_.0:;#(H5H@+hC(2DH1.RZ8K?G,)3:F4F!37#<!QG·932546CM2146/BO e8#(H1K?G :6C,.RE*4F!37 H5.RZ3K?%gK]HW>p#<!8G�Ha)8939QCM2a/RHL%V)3:6/146r�/5Z325K?#(G3K?G·9821CM7(2R#<%kHWS���K�.W#<!ÈHaK?K&+h25C(%§/1Z3K�ld Bm_npo#<2R.RZ346/1K].y/1)821K'7(4F^(K?!�46!�0}Z8#(9,/1K?2f¸'/1Z8#</�/1Z3KU21K]#<:6r�/546%'KfH1KW25^(KW2`4;H�4F!M/5KW21+-#(.WK?GÔ/1Cj/5Z3Kf93:;#<!=/�+h25C(%ÖAcZ84F.RZ�46/IH1#(%'93:6K]H`/1Z8K/1K?%'9QCM25#(:@G8#Y/5#L#<!QGd/1CL/5Z3Kkld Bm_nJoÔG3#</5#<eQ#(H1KVAcZ3K?21Kg4s/\Ha/1CM21K]H[/5Z3K'G3#Y/R#bAc46/1ZÔ/1Z8KI/546%'KkHa/5#<%'9�SIz�Z3K'7(2R#<93Z34;.W#(:{)QHaK?24F!M/5KW21+-#(.WKdC<+Vld Bm_npo 4FHb#N.0:F4FKW!=/f/1CN/1Z3K�HaK?21^MKW2'/1ZQ#Y/U25K?i=)3K]HB/RHk+hC(2U9QK?214FC,G,4F.d/12R#<!8H1%'4FH5Ha4FC(! C(+`9821C,.0K]H1Hf^P#(:6)8K?Hk/5CNeXKG,4;Ha98:F#POMK?G�/5Z321CM)37(ZN/1Z3KL93:;#<!=/g4F!=/1K?2a+-#M.0K(S� "! #MG3G,46/14FC(!$/1Z3K � ¯�P I ®y¬R¬SZ?°-®�)@¬b9325CY^*4FG3K?G�4F! ld Bm[nJoq>~CMe,/5#(46!�/5Z3KL9321C,.WK?H5H^Y#<:F)3K?H`CY^MKW2p/1Z8KfHa9XK?.W4s�8K]G�9QK?214FC,G&C(+|/14F%'K'/1Z325C()87(Z�#<9XKW2546C,G,4;.g21K]iM)8K?Ha/5Hp/1CL/5Z3Kk21K]#<:6r�/546%'KkH1KW25^(KW2p4F!8HB/5K?#MGÔC(+Di=)3K?21O*4F!37/1Z8K\G3#Y/R#<e8#MHaKMS@z�Z8Kp4F%'93:FKW%'KW!=/5#</14FC(!jC<+@25K?#<:6rt/14F%gK`G3#</5#'HaK?21^MKW2�4F!=^MC(:F^(K]GfAc254s/546!37 F%'%'^'\:F46!3K]HcC<+10c����.WC*G3K(S "! /1Z8K�+hC(:F:FCYAc46!37 Ha)3eQHaK].y/14FC(!QHfADK�7(4F^(Kd/5Z3KÔG3K0/5#(46:;HbC<+�46%'93:FKW%'K?!M/546!87N/1Z8K&25K?#<:6rt/14F%gKÔHaK?21^MKW2]>DAcZ84F.RZ·4F!8.W:6)8G3K�/1Z8K4F%g98:6K?%gK?!=/5#Y/546CM!fC<+�%I)3:6/14F93:6Kp25K?#<:6rt/14F%gK_/1Z325K?#MG3HW>M/1Z8KJH1KW25^(KW2* H~46!=/5KW21+-#(.0K[/1CV/1Z3Kpld Bm_nJoUG3#Y/R#<e8#MHaK_/1Z325C()37MZ'/1Z3Kpld Bm_npoH1KW25^(KW2]>=/1Z3K\H1KW25^(K?2+* H}46!=/1K?2a+-#M.0Kp/1Cf.W:64FKW!=/RHW>3#(!8Gj.0C(!3�87()3254F!37V/5Z3K�25K?#<:6rt/14F%gK�H1KW25^(K?2|/5Cf#gH19XK?.046�Q.`93:;#<!=/]S
º�»c¼ 3�¼aº 5 Æ�¾~ÉËÊP½�ÁaÌ�Æ ½�Å_Ç8Æ�¾~Í[¿
z�Z3K&/1Z325K?#MG�:64Fe32R#<25O C(+Io*C(:;#<254;HfC(9XKW2R#Y/546!87$HaO,Ha/1K?% A�#(HU)8H1K?G /5C$4F%g98:6K?%gK?!=/b/5Z3K&25K?#(:srt/14F%'K�/1Z821K]#(G3H?S�C}#(.RZ /1Z821K]#(G.0CM2125K?H19XC(!8G3H�/1C&# � ° [BT!N,)|®0° [ T N � ¯�P I ®0¬R¬�-/.�0 �21 4F! o*CM:F#(214;H?SL "!�CM25G3KW2�/5C�/1K]HB/I/1Z3KbHaO,Ha/1KW%j>�#(!�KW%V)8:F#</1C(2\/1Z325K?#MG�AD#MH4F!8.0CM219XC(2R#Y/5K?GbAcZ34F.RZd7MKW!3K?25#</1K]HD/1Z3K\9821C,.0K]H1H_^P#(:6)8K?H�+hCM2c/1Z3KI93:;#<!=/[#Y/_/5Z3K\2R#Y/5K�C<+�F�'g%'46:F:F4vH1K?.WC(!8G3H?S}z�Z8K�/1Z325K?#MG3HcADKW25KH5.RZ3K?G,)8:6K]Gj46!j/5Z3K\25K?#<:6rt/14F%gK\.W:F#MH1H_9321CY^*4;G,K?GLe*Odo*C(:;#<254FH�CM9QK?25#</14F!37fH1O*Ha/1K?%jS�z�Z8K\21K]#<:6r�/546%'K�93254FC(254s/546K]Hc#(H5Ha4F7(!3K]Gb/1CfK]#(.RZC<+v/1Z8K`/1Z325K?#MG3HD4FHc7M46^MKW!LeQK?:6CYA�S



�����������
	������	������������������������ �!�
	#"���	 $ '

z�Z321K]#(G Ò�254FC(254s/BO 0}O*.W:6Kk¶-%'H1K?.]¹
C�%I)3:F#</1CM2�z�Z821K]#(G F�' F%'n[.?iM)84FH14s/546CM!Lz�Z821K]#(G ¸?� F%'o,#P^*46!87'z�Z821K]#(G ¸ � F�'^'�cK?.WKW4F^=4F!37g/1Z821K]#(G ¸ � ¸('^'%'ldC(/1Z3K?2[z�Z325K?#MG ¸ $ ¸('^'%'zw2R#<!8H1%'4s/1/1K?2_z�Z321K]#(GÔ¸ ¸ Ú ¸('^'%'zw2R#<!8H1%'4s/1/1K?2_z�Z321K]#(GAF ¸?� ¸('^'%'zw2R#<!8H1%'4s/1/1K?2_z�Z321K]#(GL� ¸BF ¸('^'%'Ò@KW2546C,G,4;.`�cK?#MG,4F!37 ¸�� ¸('^'%'

z{25#(!8Ha%'46/a/5KW2{/1Z325K?#MGk¸�/525#(!8Ha%'46/5H{/1Z8KD#M.RE=!8CYAc:6K]G,7(%'KW!=/RHq/1CJ/1Z3KD9XKW2546C,G,4;.�25K?#MG�21K]i=)3K?Ha/5H?>Y#<!8G\/12R#<!8H1%'4s/1/1KW2{/1Z821K]#(G3H�F_#(!8G�J/12R#<!8H1%'4s/@/5Z3KcHaK?214FK?H@.0CM%'9QC=HaK]GVe*O�9XKW2546C,G,4;.�#<!8Gg#<9XKW2546C,G,4;.}/1Z325K?#MG3Hv21K]Ha9XK?.0/14F^(K?:6OMS;�_4F7(Z8KW2~932546CM2146/BO�4;H@21K?9321K]HaK?!=/1K?GVe*O\#Z34F7(Z3K?2�!*)3%VeXKW2]>PZ3KW!Q.0K~/5Z3K}#M.Wi=)34;Ha46/14FC(!p/1Z821K]#(G`Z8#MHq/1Z3K}Z34F7(Z3K]HB/w98214FC(254s/BOJHa4F!8.0K}G3#Y/R#_#(.?iM)84FH14s/546CM!`4FH{#cZ8#<2RGp21K]#<:6r�/546%'K~/R#(H1EqSz�Z3Kk¯�V�NË®(
/P@R P@N P@R8° I�� ¯y°QPY¯y°ON��SVP¬R¬y° [%R�
k® R N|¬ I T3®�
'®I4;Hc)8H1K?GL/1Cf#MH1H14F7(!L93214FC(2546/14FK?HD/1C'/5Z3K\25K?#(:srt/14F%'K`/1Z325K?#MG3HWS}n[.W.WC(2RG,4F!37/1C'/5Z34;H[H5.RZ3KW%'K(>3/5#(H1E,H�Ac4s/5ZdZ34F7(Z3K?2c21K]iM)8K?Ha/_25#</1K?H�ZQ#P^(K`Z34F7(Z3K?2_932546CM2146/14FK?H�AcZ34;.RZjKW!8H1)325K?HcCM9,/14F%k#<:wH5.RZ3K]G,)3:;#<e34F:646/BO(>3/1Z8#</4;HW>3!8CgC(/1Z3K?2��3�,K?GL932546CM2146/BOf#(H5H1467M!3%'KW!=/�H5.RZ3K?%gK�.?#<!dH1.RZ8K?G,)3:FK�#I/5#(H1EUH1K0/c/5Z8#Y/[.?#<!3!3C(/ceQK\H5.RZ3K?G3)3:6K]GUe*Ok/5Z34;H_H1.RZ8KW%'K(Sz�Z3KDH1#(%g98:6KD.0O,.0:FK�/546%'K?Hw/5#(E(K?!VG,)32546!87c/1K]HB/546!37pC<+,/5Z3K}H1O,HB/5KW%�#<25K}#(:FH1C_7M46^MKW!�4F!\/1Z8K}#<eXCY^(K�/5#<e8:6KMS{z�Z3K�H1.RZ8K?G,)3:;#<e846:F4s/BOC<+{/1Z3K\H1O,HB/5KW%ÙG3K0/1K?21%'4F!3K?HD/5Z3K`25#</1K`C<+{/1Z3K\#M.Wi=)34;Ha46/14FC(!U/5#MHaE&¶-C(2cH5#<%'93:F46!37'2R#Y/5K]¹D#<!8GU/1Z8K�!=)8%VeXKW2cC<+v9QK?214FC,G,4;.[/5Z325K?#(G8H/1ZQ#Y/}.?#<!'eQKpHa)8939QCM2a/5K?GuS�TJ!8.WK�/1Z3K[H5#<%'93:F4F!37\2R#Y/1Kc4;H@�3�,K]Gg/1Z3K[.WO,.0:FK�/14F%gK]H~+hCM2�/1Z8Kc/1Z3KJH1#P^*4F!37p/1Z325K?#MGg#(!8Gg/1Z8K_9QK?214FC,G,4;./1Z821K]#(G3HJ#<25KV.RZ3CMH1KW!d25KW:;#Y/546^MK�/1Cb4s/]Spz�Z8KV25K?.0K?46^MKW2]>3/525#(!8Ha%'46/a/5KW2J#(!8Gj/5Z3KI%'C(/1Z3K?2_/1Z821K]#(G3HJ#<25K\!3C</p46!8Z3KW25KW!=/1:FOj9QK?214FC,G,4;.e3),/`#<25KV#(.0/14F^Y#Y/1K]GjC(!3:FOLAcZ3KW!d/5Z3KW25K\4;HJ#f%gK]H1H5#<7MK`/1Cf25K?.WKW4F^(K\#(!8G�H1KW!8GuS_z�Z8KI.0O,.W:6K�/546%'K]H_+hCM2_/1Z8K?H1K�/1Z325K?#MG3H_7M46^MK�/1Z8K%'46!846%I)3%Ä/546%'K�4F!M/5KW25^Y#<:ueXK0/BADKWKW!L/5Z3K\#<25214F^Y#<:qC<+~.0CM!8H1K?.0)3/14F^(Kp21K]iM)8K?Ha/5H?S@z�Z84FH�/546%'K�4F!=/1KW25^Y#<:���� ��� 4;HcHaKW/[Ha)Q.RZU/5Z8#Y/
�V¶�H1#P^*4F!37g/1Z325K?#MG3¹
	 z
�����	 z�¶-9QK?214FC,G,4;.p/1Z325K?#MG3¹yµ

AcZ3K?21K��V¶��a¹|7M46^MK?HD/5Z3K\.0O,.0:FKp/14F%'K�C<+v/1Z3K`/5Z321K]#(G��ySld),/5)8#<:F:FO�KW�3.0:F)8Ha4F^(Kb#(.W.WK?H5H`/1C&/1Z3Kb214F!37Ôe3),xqKW2ge=OÔ/1Z8KU/5Z321K]#(G3HV4FHIKW!QHa)325K?G�e*O�K?#M.RZ�/1Z325K?#MG�/125O*46!87d/1C�#(.Wi=)34F25Kf#:FC*.REdCM!&/5Z3K'%k#<!8#(7(KW%'K?!M/p/1)893:6KMSgz�Z8Kko,C(:;#<254FHpC(9XKW2R#Y/546!87bH1O*Ha/1K?%�9325CY^*4FG,K]HJ# 
 L NË®���C(2`%I),/1)8#(:6:FOdK0�3.W:6)8H14F^(Kg:6C,.REd+hCM2/1Z84FHg93)3259XCMH1K(S &3CM2V/5Z3KL/1Z325K?#MG3HgH1.RZ3K]G,)3:FK?G$46!$/1Z3K�¯1®KV ��� Nt° 
k® I�� VP¬R¬b/5Z3KLC(9XKW2R#Y/14F!37�HaO,Ha/1KW% 4F%'93:FKW%'KW!=/5HI/5Z3Kb98214FC(254s/BO4F!3Z3KW2546/5#<!Q.0K[9821C(/1C,.0CM:3+hC(2}/1Z8K[/5Z321K]#(G3H}e3:FC,.RE(K?G'CM!k/1Z8K(
 L NË®��{S{��Z8KW!b#(!k/1Z821K]#(GkC(+wZ34F7(Z3K?2|932546CM2146/BOge3:6C,.RE,H}C(!U#7
 L N"®��Z3K?:FGge*OI#p:FCYA}K?2~93214FC(2546/BO`/1Z325K?#MGu>(46/|HaKW/5H@/5Z3Kc932546CM2146/BO�C<+X/1Z8K_:6CYADKW2@93254FC(254s/BO`/5Z321K]#(GgK?i=)8#(:*/1C`/5Z8#Y/�C(+Q/5Z3Kce3:FC*.REMK?GI/1Z821K]#(G)3!=/14F:v/1Z3K 
 L NË®���4;Hp21K?:6K]#(H1K?GuSpz�Z34;HpG3C=K]H[!8C</�#<:F:6CYA�G,K?:F#PO*4F!37UC(+~/1Z3Kg:6CYADKW2J932546CM2146/BOb9821C,.0K]H1HpG,)3KV/1CL9325KWKW%'9,/546CM!�e*Od#/1Z821K]#(GbC<+@46!=/1K?21%'K]G,4F#</1K`932546CM2146/BO(S
º�»c¼ 3�¼43 ��ÉaÁaÆwÂ}Ã��MÂ}Ã,Æ�ÇE�R¾�qÆ
 Ë/`AD#MH_%'KW!=/14FC(!8K?G�4F!�/5Z3K'G,K?H1467M!�C<+~/5Z3Kg21K]#<:6r�/546%'KIH1KW25^(K?2_/5Z8#Y/p/1Z3K ,[mpÒ2-Y BÒ·9325C</5C*.WC(:{/1Z8#</J4;H`#U.0CM!3!3K].y/14FC(!3rt:FK?H5H[#(!8G)3!325KW:F4;#<e3:FKk9325C</1C,.WC(:~4;H�)8H1K?GÔ+hC(2V.WC(%'%V)8!34F.?#Y/546CM!�eXK0/BADKWK?!�/1Z3KU.W:64FKW!=/RH\#<!8GÔ/5Z3KUH1KW25^(KW2]Sk��Kk)8HaKf/1Z3K , '_ ��Ä!3KW/BA}CM21E+hK?#</1)325K?HD+hCM2�/1Z3K\.W:64FKW!=/1rËH1KW25^(K?2�.WC(%'%V)8!34F.?#Y/546CM!8HWS~n[!=OL.0:F46K?!=/[.W#<!jH1KW!8Gj#g%'K?H5H1#(7(KJ/1C'/1Z8K\HaK?21^MKW2�C(!j#'9325K?G,KW�8!3K?Gb9XC(21/9325CY^*4FG,K]Gj/1Z8K'H1KW25^(K?2J4;Hp21)8!3!34F!37jC(!�/5Z3KkHa9XK?.W4s�QK?GÔZ3CMHa/?SVz�Z8K'H1KW25^(K?2[25K?.WKW4F^(K?HJ%'K?H5H1#(7(K]H_+h25C(%Ó/5Z3Kk.0:F46K?!M/�e*Od:F4FHa/1K?!346!87C(!b/1Z8K�9QCM2a/]S~��Z3KW!�#g%'K?H5H1#(7(Kp4FH_21K].0KW4F^(K]Gu>=/1Z3K\#MG3G,25K?H5H�C<+{/1Z3K\.W:64FKW!=/c/1ZQ#Y/[H1KW!=/c/1Z3K�%'K]H1H5#<7MKJ4;Hc#<:;HaC'25K0/5)321!8K?GU/1C'/1Z8KH1KW25^(KW2]SIz�Z84FH�#MG3G,25K?H5HJ4;H�)8H1K?G&+hC(2`+h)82a/5Z3KW2\.WC(%'%V)3!84F.?#Y/14FC(!�Ac46/1ZÔ/1Z3Kf.W:64FKW!=/?>w/1Z8#</�4FH?>�/5CjH1KW!QGÔ#M.RE=!8CYAc:6K]G,7(%'KW!=/RHJ#(!8G/1CL/525#(!8Ha%'46/\HaK?214FK?HpC<+|/1KW%'9XC(2R#<:�G3#</5#8Sgo*4F!8.0KM>�/5Z3KW25Kk#<25KI%I)3:s/54698:6Kg/12R#<!QHa%'4;H1H146CM!�/5Z321K]#(G3HpAcZ34;.RZ�.W#<!Ô/12R#<!QHa%'46/pCY^MKW2`#H146!37M:6K`9XC(21/?>X#(.W.WK?H5H}/1C'/1Z8K\9QCM2a/�+hCM2c/12R#<!8H1%'4FH5H146CM!b4;Hc%k#(G,K`KW�,.W:6)QHa4F^(K`e*OU)8H14F!37f#'HaK?%'#(93Z3CM21KMS|o*46!Q.0K\#'%'K?H5H1#(7(K`4;H�)B)8HB/#kH1K?i=)3KW!Q.0K�C<+~e346/5H?>3/5Z3K�+hCM21%k#Y/c+hCM2c/1Z8K\21K]i=)3K?Ha/5H?>,/1Z8KV#(.RE*!3CYAc:FK?G,7M%'KW!=/5Hc#(!8Gb/1Z3KVH1KW254FK?HcC(+{/5KW%'9QCM25#(:wG3#</5#kH1Z3C()3:;GjeXKE*!3CYAc!L/1CfeXC</5Zd/1Z8KV.0:F46K?!=/J#<!8GL/5Z3KVH1KW25^(K?2?SDz�Z3K?H1K�+hC(25%k#Y/RH_#<25K�7(4F^(K?!L4F!�#f.WC(%'%'C(! ×K0c���pØ'Z3K]#(G,K?2c�8:FK�/1ZQ#Y/J.?#<!deXK)8H1K?GLe*Ok/1Z8K\.0:F46K?!M/_9821CM7(2R#<%jS
º�»c¼ 3�¼�� � 7|Â ��:�8[Ç8ÁaÂ�: Ã3Å_Æ 5 Æ�¾~ÉËÊY½ÔÁ1Ì�ÆÈ¿=Æ�Ç,Î|Æ�Ç
n[H|%'KW!=/14FC(!3K]Gg46!'/5Z3K[G,K]Ha4F7(!'C<+X/1Z8K[HaK?21^MKW2]>Y/1Z8K_93:;#<!=/�46!=/5KW21+-#(.0K�/5C�/1Z8K[HaK?21^MKW2@4;H~/1Z821CM)37(Z'#\H1Z8#<25K?GI%'KW%'C(25OV4F!=/1C�AcZ34;.RZ/1Z8K_G3#Y/R#pH5#<%'93:FK?GV+h25C(%�/5Z3K�93:F#(!=/�4FH@Ac254s/1/1K?!�Svz�Z8K_HaZ8#(21K]G\%'KW%'CM21O�4;H~4F%g98:6K?%gK?!=/1K?Gg)8H14F!37p/1Z3K#,_!84s� 
(
/V � .WC(%'%k#<!8GuS "!346/14;#<:F:6OM>,AcZ3KW!b/1Z8K`H1KW25^(K?2}4;HcHa/5#<21/1K]Gk/5Z3K�!*)3%VeXKW2c#<!QGbH14 F?K?HDC<+{/1Z3K�.RZ8#(25#M.y/5KW254FHa/14;._^Y#<254;#<e3:FK?H}Z8#(HD/5CIeXK�E*!3CYAc!bH1CI/1Z8#<//1Z8KWOk.W#(!feQKJ21K]#(Gg+h25C(%�/1Z34;HDHaZ8#(21K]G'%'KW%'C(25O(S@ "!U#MG3G,46/14FC(!'/1Z8KJ!8#(%'K_C<+u/5Z3K_�8:FK[)QHaK]Gke*O 
 
/V � ZQ#(H|/1CV.WC(%'%V)3!84F.?#Y/1K]G/1CU/1Z3KgHaK?21^MKW2]SJo*4F!8.0KV/1Z3K'H1KW25^(KW2[Ac2146/1K]H_/5Z3KV9325C,.0K]H1H[^P#(:6)8K?H[/1Cf/5Z3K'G3#Y/R#<e8#MHaKM>3/1Z8KI!8#(%'KVC<+~/5Z3KIH1KW!QHaCM2I¶-H1KW!QHaCM2 4;G8¹�/5CAcZ34;.RZ�K?#M.RZ&.RZ8#(25#M.y/1K?214;Ha/14;.`^P#(214;#<e8:6KV.WC(2521K]Ha9XC(!QG3H_Z8#MHc/5CbeXKVE*!3CYAc!d/5Cf/5Z3KgH1KW25^(K?2?SJz�Z3KV!8#(%'KVC<+|/1Z3KI%g%k#(9��8:FKI#(!8G



�����������
	������	������������������������ �!�
	#"���	 $ ¸

/1Z8KpH14 F?K?HD#<!8GU!8#<%'K]H|C(+�/1Z3Kp93:;#<!=/�^P#(214;#<e8:6K]H}#(!8G'/1Z8Kp25K?i=)34F25K?GkH5#<%'93:F46!37g2R#Y/1KpHaZ8C()3:;GkeXK`.WC(%'%V)8!34F.?#Y/5K?G'/5CV/5Z3KpH1KW25^(K?2/1Z821CM)37(Zj#'.0C(!3�87()32R#Y/546CM!f�8:FK`/1ZQ#Y/_4;H�21K]#(Gbe=Of/1Z3K\H1KW25^(K?2�#</�/1Z3K\Ha/5#(2a/cC<+@46/5HcKW�*K].0),/546CM!�S
º�»c¼ 3�¼�� �MÂ}Ã,Æ�ÇE�R¾�qÆ Ã!7<; �������Ù¿=Æ�Ç,Î|Æ�Ç
 "!dld Bm_npoq>,/1Z8K�21K]#<:6r�/546%'K`HaK?21^MKW2cHB/5C(25K?H}/1Z8K`/1KW%'9XC(2R#<:�G3#</5#I46!L/5Z3K\G3#Y/R#<e8#MHaKMS~z�Z3K�H1#P^*4F!37V/5Z325K?#(Gb4F!8HaK?2a/RH�K?#M.RZUC<+v/1Z8K9325C,.0K?H5H�^Y#(:6)3K]H|Ac46/1Zb/1Z8KW4F2}25K?H19QK].y/546^MKJH1KW!8H1C(2}!8#<%'K?HD#<!QG'/14F%'KpHa/5#(%g9L#Y/DAcZ34F.RZU/1Z3K?O'A}K?21KpH1#(%g98:6K]Gk46!=/5C\/1Z8KpG3#</5#(e8#(H1K)8H146!87d/1Z3KL25C(),/546!3K]H\4F!�/1Z8Kbld Bm_npo�H1KW25^(KW2\+hC(2V4F!=/1K?2a+-#M.04F!37�Ac46/1Z�/5Z3KLG8#Y/5#(e8#(H1K(S�nJHV#(:625K?#MG,OÔ%'K?!M/546CM!3K?G�>{/5Z3KbH1KW!QHaCM2!8#(%gKI.0C(2525K?H19QCM!8G,4F!37V/5CfK?#M.RZj9321C,.WK?H5Hc^Y#<:F)3K\H1#(%'93:6K]Gj4FH[7(4F^(K?!b4F!d/1Z8KV.0CM!,�87()825#</14FC(!b�8:6KMSDz�Z8K\21K]i=)3K?Ha/[G,2546^MKW!j/1Z821K]#(G/1254FK?H[/1CU25K?#MGj/1Z8KgG3#</5#U21K]iM)84625K?Gu>Q+h25C(% /1Z3Kg2546!37Ue3),xqKW2`4s+}4s/`Z8#(HJ!3C(/JeXKWKW!ÔCY^(K?21Ac254s/1/1K?!�SJz�Z3KgG3#Y/R#k/5Z8#Y/`4FHJ!3Cb:6CM!37(K?29325K?H1KW!=/c46!L/5Z3K�214F!37'e3),xqKW2cZQ#(H�/5CgeXK\#(.?i=)34625K?Gbe*OUi=)3KW25O*46!87V/5Z3K\G3#Y/R#<e8#MHaKp+hCM2�/1Z3K�25K?i=)34F21K]GU2R#<!87(KpC<+w/546%'K\Ha/5#(%g9QHWSo*4F!8.0K� ":F:6)8Ha/12R# #<:F:6CYA_HL#<2R.RZ34F^P#(:JC(+VC(:;G G8#Y/5#8>[/5Z3K�/5#(e3:6K�.0CM!=/5#<4F!34F!37N/5Z3K�/1K?%g9XC(2R#<:�G3#</5# .0CM)3:FG eQK�C,.W.?#(H146CM!8#<:F:FO
� ^P#M.0)3)8%gK]G *F>~/1Z8#</I4;HW>�/1Z3Kb9321K]HaK?!=/g.0CM!=/1KW!=/RHI#(21Kf%'CY^MK?G�/5CÔ#<!8C</1Z8KW2\/R#<e3:FKLC(!$#&e8#(.RE*)39NG,4;H1E�AcZ34F.RZ$4FHI25#(21K?:6O�)8H1K?GuS
	 )3K?214FK?H�#<25K`)3!8.RZ8#(!37(K]Gb#(!8GL.W#<!j25K0+hK?2}/5CfG3#Y/R#g46!L/1Z8K\#<2R.RZ346^Y#(:Q/R#<e3:FK?H?S



� �������	��
 ��

� � 	 � ��� 	�	 � �p
���� � � 
 � � �J	

n[H`#f+-#<%'46:F4;#<2`K0�3#<%'93:FKVC(+}#UH14F%g98:6Kg%k#<!*),+-#(.0/1)3254F!37U93:;#<!=/]>uA}KIZ8#P^(KgHa4F%V)3:;#Y/5K?G�/1Z3KI+h)3!8.0/14FC(!34F!37LC<+}#A0}C<xqKWK'l�#<E*4F!37Ò�:;#<!=/]Sb Ë/g4FH\#MH1H1)3%'K?G�/5Z8#Y/V/1Z3KLG,4sxqKW25KW!=/V%k#M.RZ346!8K?H�4F!�/1Z3KLHa4F%V)8:F#</1K?G�93:;#<!=/I#(21Kf#(),/1CM%k#Y/1K]G�#<!8G�K]#(.RZ�C<+�/5Z3KW% #<25KH1)39QK?21^*4;HaK]Gke*Ok#<!fK]iM)84693%'K?!M/c.0CM!=/125C(:F:6K?2?Svn 93:;#<!=/�.0C(!=/521CM:6:FKW2}%'#(!8#<7MK?H�/1Z3K`#(.0/14F^=46/14FK?H}C<+u/5Z3Kp93:F#(!=/�#(!8Gf.0CM%'%V)3!34;.W#</1K]HAc46/1Z�/1Z3K'%k#(.RZ846!3K]Hp/1Z325C()87(Z�/5Z3KkK?i=)34F93%'KW!=/\.0CM!=/125C(:F:6K?2?Sgz�Z34FH`4;H�#LHa4F%'93:6KfH146/1)8#</14FC(!�C<+D#U/BADCL:FKW^MKW:~.0CM!=/125C(:~HaO,Ha/1K?%LSz�Z34;H~93:;#<!=/|)8H1K?H~#�G8#Y/5#(e8#(H1KD+hC(2|G8#Y/5#`%k#(!8#<7MKW%'KW!=/?S@z�Z3KcKW�,#(%'93:6K_.RZ8CMH1KW!g46:F:6)QHB/525#</1K?H�Z3CYA l� Bm_nJo'.?#<!'eQK_.W)8Ha/1C(%'4;HaK]G/1C'9XKW21+hC(25%Ä/5Z3K�21CM:6KpC<+~#'.0CM!M/521CM:6:FKW2�C(+w/1Z84FHc98:F#(!M/]S
�V�I�W� ���[���cª��+$b�@�0�g���V�·�@ j���������_� & £ �U�W�j�"!�¤W£\�g�
z�Z3K_KW�3#<%'93:FKcAD#MH�G,KW^MKW:FC(9XK?Gg+h25C(% /1Z3K[G3K0/5#(46:;H�CM),/1:F4F!3K?G'4F!�� zv#<EY#*�p� $ �ËS@z�Z8K[#<),/5C(%k#Y/5K?G 0}C<xqKWKJÒ�:;#<!=/�9325C*G3)8.0K]H�.0C(xXK?K9XCYA_G,KW2D+h25C(%�2R#PA·.0C<xqKWK`eXK?#(!8HWS@ Ë/ce3:FKW!8G8H|/5Z3K�.0C(xXK?Kp9XCYA_G,K?2}4F!U/5Z3K�G,K?H14F21K]Gf2R#Y/14FC8>,Ha/12R#<4F!8H|/1Z3K�G,K].0C,.y/546CM!�>3#<!8GU%'4s�,K?HH1)37M#(2�H1O*21)89L#(!8GL%g4F:FEk/1Ck9325C,G,)8.WK`.WC<xqKWKMS�z�Z3K�HaK]iM)8KW!8.WKpC(+{/5Z3K�9325C,.0K?H5H1K?H�#<25K�G,K0/R#<4F:6K]GUeXKW:FCYA�S
Ð z�Z3K�.0C<xqKWK�eXK?#(!8Hc#<25K`21C=#(Ha/1K]Gf4F!b/5Z3K � PBVP¬ N"®0¯y>,CM!3K`^Y#<2546KW/BOU#Y/_#g/14F%'K(S
Ð z�Z3K`21C=#(Ha/1K?GUeQK]#<!8H[#<25KJ7M21CM)3!8GL#Y/c/1Z8K � ° � � #(!8GU/1Z3K\.WC<xqKWK`7(2546!QGU4;H_Ha/1C(25K?Gb4F!j#g7M214F!8G3HD/R#<!3EqS
Ð z�Z3K$# � ®MR WM®0¯�e3:FKW!QG3H�/1Z8K\.0C<xqKWK`7M214F!8G3H�4F!L/1Z3K\G,K]Ha4F25K?Gb25#</14FC8S
Ð nD/_/1Z3K&%\¯y° ��� ®W¯�/1Z3KI.0C<xqKWKV4FHJHB/525#(46!3K]GLAc4s/5Z�Z3C</_eXC(4F:F46!37UAD#</1KW2]S�z�Z3K\7(254F!8G3HcA�#(Ha/1K�4;H[H1KW!=/_/5Ck/1Z3KV7(2546!8G8HcAD#MHB/5K/5#<!8EXS
Ð z�Z3KIe8:F#M.RE�.0C<xqKWK'4;H`%'4s�,K?GÔ4F!&/5Z3K � ° �*®W¯[Ac46/1Z�H1)37M#(2pH1O*21)39�#<!8GÔ%'46:FEqSgz�Z8Kg%'46�,K?G&.WC<xqKWK'4;Hp/1Z3K?!�.WC=CM:6K]G&#(!8GHaK?!M/}/1CI/1Z3Kp9325C,G,)8.y/D/5#(!3EqS~z�Z3KW25KJ#(21K[+hC()32('Q#P^(CM)32RH�C<+v.0C<xqKWKJ9325C*G3)8.0K]GuS~z�Z3K)'X#P^(C()82}G,K?9QK?!8G3HDC(!k/5Z3K�HaK]i=)3KW!8.WK#<!8GU/1Z3K�2R#Y/546C'4F!bAcZ84F.RZL/1Z8K�%g4F:FEb#<!QGbH1O*21)39j#<25K`%'4s�,K?G�S

�V�I�"! �� j�g�*�c���I� �@ j���,+b£\¦%$d¤W�
z�Z3K\KW�3#<%'93:FK\.RZ3CMH1KW!jZ3K?:698H_/1CUH1Z3CYAÈZ3CYAÈ4FH5Ha)8K?H_H1)8.RZ�#(H_:6C(/[%k#<!8#(7(KW%'K?!M/]>8Ha/5#Y/5)8H[G8#Y/5#k.WC(:F:6K].y/546CM!�>8^*4FKWAÈ7(KW!8KW2R#Y/14FC(!w>93:;#<!=/}%'CM!34s/5C(2546!87V#<!8GU.0C(!=/521CM:Q#<25K_Z8#(!8G,:FK?Gke*Okld Bm_npoqS* "!k/1Z84FH}93:;#<!=/?>=/1Z8KJ%k#Y/5KW254F#(:FH}#<25Kc/12R#<!QHB+hK?2125K?Gg4F!U)3!346/5H}C<+�:FC</RHW>K?#M.RZ�:6C(/g4;G,K?!M/54s�QK?G�e*O�4s/RHg)3!34;iM)8KU:FC</'!=)8%VeXKW2]S ��C(/5HI%k#PO�.WC(%Ie346!8Kk/1CÔ+hC(25% #d!3KWAÙ:6C(/IC(2gHa98:646/g4F!=/1C�Ha%k#<:F:FKW2V:FC</RHWSld Bm_npoLHB/5C(25K?H�4F!L46/5H[G3#Y/R#<e8#MHaKM>*/1Z3K`/5KW%'9QCM25#(:uZ34;HB/5C(25OfC<+v/1Z3K�^Y#(214FC()8H�9821C,.0K]H1H1K?H�#(!8GU9821C,G,)8.0/5Hc4F!L/1Z3K�98:F#(!M/]S�ld Bm_npo#<:;H1Cp9821CY^*4;G,K?Hv^*46K?A_H~C<+X/1Z8Kc93:F#(!=/�AcZ34F.RZg%k#POVeXKc)8H1K?GI+hC(2�#(!8#<:FO,Ha4;H@C<+Q/1Z3K_98:F#(!M/�9821C,.0K]H1H1K?H?Swz�Z3KcKW�3#<%'93:FK_#<:;HaC`9325CY^*4FG,K]HH5.0C(9XK�+hCM2J#<!dCM!,rË:64F!3K�^*4FH1)8#(:w4F!M/5KW21+-#(.WK�+hC(2c/5Z3KVCM9QK?25#</1CM2_Ha)39XKW25^*4FH14F!37k/1Z8KV#<),/5C(%k#Y/5K?GdH1O,HB/5KW%jS_z�Z34;H_K0�3#(%g98:6K\Z8KW:F98Hc/5CH1Z3CYA�Z8CYA�93:;#<!=/[.WC(!=/125C(:�4F!8.W:6)8G346!37kZQ#<!8G,:F4F!37fC<+@K0�3.WKW9,/546CM!dKW^(K?!=/5H_.?#<!jeQKV46!8.WC(259QCM25#</1K]GU4F!=/1Cfld Bm_npoqSqz�Z3K\#(.0/14F^=46/14FK?HC<+v/1Z8K�93:F#(!=/c#(21K�H146%I)3:;#Y/1K]Gb#(!8GU/1Z3K�K?^(KW!=/RHc#<25K`.WC(%'%V)8!34F.?#Y/5K?GU/1Cg/1Z3K\l� Bm_nJodo*K?21^MKW2]S

�_K?21KM>,A}K\G34FH5.0)8H5HcH1C(%'K`C<+v/1Z3K\#MHa9XK?.0/5H�C<+v/1Z8K 0}C<xqKWK\l�#(E=4F!37kÒ�:;#<!=/cK0�3#(%g98:6KMS�z�Z3K\.0)8Ha/1CM%'KW2_.W#(!j93:F#M.0K�#<!LC(2RG,K?2+hC(2c#(!=Oki=)8#(!M/54s/BOkC(+v#(!=O'C(+�/1Z3Kp+hCM)32-'Q#P^(CM)325H?S@TJ!8:6O'/5Z8#Y/_#<%'CM)3!=/DC(+{.0C(xXK?K[/5Z8#Y/cZ8#MH}eXKWK?!bCM25G3KW25K?Gk4;HD9321C,G,)Q.0K?G�S@z�Z8KK0�3#(%g98:6K`4F!8.0CM219XC(2R#Y/5K?HD9325C*G3)8.y/.'8KW�*4Fe34F:646/BO(>3/1Z8#</_4FH?>,/1Z8K�9321C,G,)Q.y/c%'4s�j.W#<!LeXK�^P#(214FK?G�S
� �E8A 0/ �E"$�% &�!1�8;�<.0�!��" �=6�621(��8>���!� �43ld Bm_npo\.WC(!=/125C(:;Hq/1Z8KDH146%I)3:;#Y/1K]G�93:;#<!=/?S@o=/5#</1)8Hv4F!,+hC(25%k#Y/546CM!\#<eXC(),/{/1Z3KD9325C*.WK?H5HaK]Hu!8#(%gK?:6OM>P/1Z3K|/1K?%g9XKW2R#Y/5)325K|4;H{.WC(:F:6K].y/1K]G9XKW2546C,G,4;.W#(:6:FOd+h25C(%�/5Z3KfH1KW!8H1C(2RHWSkz�Z34;H�4F!,+hC(25%k#Y/546CM!Ô%k#PO�eXKf)8H1K?G�e*Od/1Z8KU.0CM!M/521CM:6:FKW2p/5Cb/R#<EMKf.0C(2525K?.y/546^MKg#M.y/546CM!ÔAcZ3K?!

$ F



�����������
	�
�^�%�
�����

��
��
��
���
��

�
���
��
��
�����

����
$ �

BEANS   TANK

CONTROLS

Lot Freeze

PRODUCTS

MIXER

MIXER DRIPPER

DRIPPER

BLENDER

BLENDER

BOILERWASTE

GRINDS TANK

    TANKS

   Shut down

Startup

time

discard lot

halt

start

Mach  Opern

Plant

Process

Plant
ControlsViews

PANEL

MILL

MILLROASTER

ROASTER

Display  for  the Coffee Making Plant 

MILK

TANK

   SYRUP

TANK

&v4F7()325K'¸(¸(SF¸(Ñ10}C<xqKWK\Ò|:F#(!=/��{#PO(CM),/



�����������
	��^�%� ����� ���������
���
� ��� � ������� ��� � $ �

/1Z8K?H1Kp^Y#(:6)3K]H�K0�3.0K?K?GU/1Z3K`9XKW25%'4s/1/1K?GL2R#<!37MK(S~z�Z34;H�AD#MHD46%'93:FKW%'KW!=/5K?GL)8H146!37I/1Z8K�KW%VeXK?G8G,K?Gj.0CM!=/125C(:Q+hK?#Y/5)325KpC(+vld Bm[nJoqSz�Z3Kg.0C(!=/521CM:6:FKW2J46!&l� Bm_nJo&#<:;HaCf%k#(!8#<7MK?Hc/5Z3KV%'CY^MKW%'KW!=/JC(+�:6C(/5H?SJz�Z3KI:6C(/J%'CY^(K?%'KW!=/pG3#</5#k4;HJ21K].0C(2RG,K]Gj46!&/1Z3KI93:F#(!=/G3#</5#<eQ#(H1K(S~ld Bm_npob#(:FH1CgZ8#(Hc#(!L4F!=/1K?2a+-#M.0Kp+hC(2�/5Z3K\Ha)89QK?21^*4;HaCM2}/5C'46!=/1K?21^MKW!3K`4F!L/1Z3K�%k#<!Q#<7(K?%'KW!=/DC(+{/5Z3K�93:;#<!=/?S
� ����6 : �E8;�����=:<�=8>� 3z�Z34;H�4;H\#je8#Y/R.RZÔ%k#(!=)3+-#(.y/5)32546!37j93:;#<!=/]SUz�Z3Kf.0C(xXK?KkeQK]#<!8H?>�/5Z3KU.WC<xqKWKk7(254F!8G3H?>u/1Z3Kf�8!8#<:|9321C,G,)Q.y/\#<25Kk9325C*G3)8.0K]GÔ#(!8G/12R#<!QHB+hK?2125K?Gb46!d)8!34s/RH[C(+v:FC</RHWS�z�Z3K\:FC</RH_%k#<4F!=/5#(46!L/1Z8KW4F2[4;G,KW!=/146/BOb/14F:6:w/1Z3K?OL#(21K�%'46�*K]GjAc4s/5ZdC</5Z3KW2_:FC</RH_CM2_#<25K\Ha93:F46/[46!=/5C:FC</5HDC(+{Ha%k#(:6:FKW2�Ha4GFWKMS@ "!UC(2RG,K?2|/5CVeXK`#(e3:FK[/5C\/12R#(.WK[/5Z3KpZ34FHa/1CM21O'C(+{#V:FC</]>*4s/�4FHD25K?i=)34F21K]G'/1Cg%k#<4F!=/5#<4F!U4F!,+hCM21%k#Y/546CM!U#<eXC()3//1Z8K\#<!8.WK?Ha/1C(2RHDC<+{/1Z3K�:FC</]S
� �98;12�����!128#��� / � �E8A 0/ �E"$�% &�!1�8;�<.0�!��" �=6�6 3z�Z3K��+,_ �4F!=/1KW21+-#(.WKc/1CV/1Z3Kp93:;#<!=/}Z8KW:F98H|4F!UH1)39XKW25^=4;H146!37V/1Z3Kp#(.0/14F^=46/14FK?H}C<+u/5Z3K[98:F#(!M/]S~z�Z3KJCM9QK?25#</1CM2|.W#(!U#<:;HaCV98#<21/14;.04F98#Y/5K4F!b/5Z3K\.0CM!=/125C(:qC<+v/1Z3K�98:F#(!M/�/5Z321CM)37(Zb/1Z8K\.0C(!=/521CM:FHD98#(!3KW:u9325CY^*4FG3K?GL#(Hc#g98#<21/cC<+v/1Z3K�4F!=/1K?2a+-#M.0K(S
º�º~¼ 3�¼aº �����=Æ �XÃ �uÉa¾~¿=¿=Æw¿ 8[¿=ÆwÍ
z�Z3KJ4FH5Ha)8K?H}Z8#<!8G3:6K]Gke*OI/5Z3KE0}C<xqKWKJÒ|:F#(!=/|K0�3#<%'93:FK[25K?i=)34F25K_C(!3:FOk#\H1)3e8H1K0/�C<+u/1Z8K[C(e*)BK?.y/D%'C*G3KW:X+hC(2|/1Z3Kp%k#<!*),+-#(.0/1)3254F!37G,CM%'#(46!wS~o,C(%'K�C<+{/1Z3K�4F%'9QCM2a/R#<!=/[.0:;#(H5HaK]HD)8HaK]GLA}K?21K
Ð�� V I T,°ORX®0¬z�Z3K � V I T,°ORX®�.W:F#MH1HpA�#(HJ46!8Ha/5#(!=/14;#Y/1K]G�4F!=/1Cj�cCM#MHB/5KW2]>ql�46:F:�>	�}:FKW!QG,KW2]>�m[254F939QK?2?>�#(!8G&l�4s�,KW2p+hCM2pK]#(.RZ�C(+�/1Z8Kg9821C(r.0K?H5H1K?H?Svn�Ha4F%'93:6Kp%k#(.RZ34F!3K[.WC(!=/125C(:F:FKW2|A�#(H|e3)34F:s/D/1CgHa)89QK?21^*4;HaKc/5Z3KJ+h)3!8.y/546CM!34F!37IC(+u/1Z3KJ%k#(.RZ34F!3K?H?S~z�Z34;H}.WC(!=/125C(:F:6K?27()34;G,K?H�/1Z3Kk%k#(.RZ846!3K]H`/1Z821CM)37(Z�/1Z8Kk+hC(:F:6CYAc4F!37dHa/5#Y/5K?H�
 % .	��(%�� 0��� .�� H %�
��������� .�� H %�
�����~#<!QG ��� � �
� � X�X 
�����S3z{KW%'9QCM25#(:q/1K?%g9XKW2R#Y/5)325Kp4F!,+hCM21%k#Y/546CM!bA�#(HcHa/1CM21K]Gf+hCM2�/1Z3K � P(VY¬ NË®W¯y> %\¯y° ��� ®W¯y>Q#(!8GU/1Z3K � ° �*®0¯yS

Ð�� V�NË®W¯y°QV � � V�R W � ®0¯R¬z�Z34FHg.0:;#(H5H\A�#(HV46!QHB/R#<!=/14;#Y/5K?G�4F!M/5CÔn����pHI#(!8GN.0CM!*^(KWOMC(2RHWS�z�Z8K?H1KfC(e!)BK].y/RHVADKW25KU.0CM!=/125C(:F:6K]G�e=OÔ/1Z8Kb93:;#<!=/'.0C(!3r/125C(:F:6K?2?SUn � V�NË®W¯y°QV � � V�R W � ®0¯¢.0CM)3:;G�eQKf4F!�C(!3KUC<+D/1Z3Kk+hCM:6:FCYAc4F!37dHB/R#Y/1K]HW> 
4%�.!���.�� H %�
�������"� .�� H %�
�����
����H � XE� � �+� 
�����>,#<!QG %�� 0���S

Ð . P�Nz�Z3K . P@N@.0:;#(H5H_25KW9325K?H1KW!=/5K?GL/1Z8KIG,46xXK?21K?!=/J:FC</JCMe!)BK?.0/5HJAcZ34;.RZ�A}K?21KI.025K?#Y/5K?GL+hCM2[/5Z3KI2R#PAÈeQK]#<!8Hp#<!8Gd/1Z3Kge3:FKW!8G,K]G%g46�*/1)325KVC(+}.0C(xXK?KV7M214F!8GuS�z�Z3K]HaKI:6C(/5HpC<+|2R#PA eQK]#<!8HpADKW25K\25C(),/5K?Gd+h25C(% /5Z3KV/R#<!3EdC(+�eQK]#<!8HJ/5Cf/1Z8Kg.WC<xqKWKg7(2546!8G8H/5#<!8EXS '_K?A�:6C(/5HcADKW25K�7(K?!3KW2R#Y/5K?Gb/1CU21K?9321K]HaK?!=/[.0C<xqKWK�7M214F!8GL+h25C(%Ï/1Z3KI.0C<xqKWKV7(2546!8G8H�/5#(!3EL#(!8Gb/1Cf25KW9821K]HaK?!M/_!8KWA:6C(/5H_CM),/198),/J+h25C(%Ï/1Z8K # � ®MR W(®W¯ySp "!�C(2RG,KW2_/1CU9821CY^*4;G,K�/1Z8KV^*46K?A_HW>Q/1Z8KI:FC</p%gCY^MKW%'KW!=/JG8#Y/5#f%V)8Ha/JeXKV25K?.WC(2RG,K?Gj4F!/1Z3K\G3#</5#(e8#(H1Kp#(:6CM!37gAc4s/5Zb/5Z3K`/14F%'K\4F!,+hC(25%k#Y/14FC(!wS
Ð	� V�R$#z�Z3K`/5#(!3E,H_AcZ34;.RZdHB/5C(25K`/1Z3K\eXK?#(!8H?>87(254F!8G3H_#(!8Gb/1Z3K��Q!8#<:{9321C,G,)Q.y/J#(21K`4F!8HB/R#<!8.WK?H[C<+v/1Z3K � V@R%#�.W:F#MH1H?SDz�Z8K�/5#(!3E,HeQK?Z8#P^(KVG34sxqKW25KW!=/1:FOL+h21CM% /1Z3KIC</1Z8KW2pe3),xqKW2RH[4F!d/1ZQ#Y/[/5Z3K'.0C(!=/5KW!=/5H[C<+~/1Z8KV/R#<!3Ed#<25KV#UZ3C(%'C(7MKW!3K?C()8H_%g46�*/1)325K(>uH1C/1Z3K�:FC</RH�:6C=HaKp/1Z8KW4F2c4FG,K?!=/146/BO(S
ÐYX ®MR3¬MPY¯R¬z�Z3KV/5KW%'9XKW2R#Y/1)821K'HaK?!8H1C(2RH_)8H1K?G&+hC(2`G,K0/5KW25%'46!34F!37L/1Z8KV/5KW%'9QK?25#</1)325K'#<25KI4F!8Ha/5#<!Q.0K?HJC<+}/1Z3K X ®MR3¬MP<¯R¬[.0:;#(H5HWS\z�Z3K?4629QK?214FC,G,4F.W4s/BOÔ.W#<!�eXKfHa9XK?.W4s�QK?G�e*O�/1Z8Kk)8HaK?2?Sbz�Z3KkHaK?!8HaCM2\G3#Y/R#jHaZ3CYA_Hp/5Z3Kf9325C,.0K]H1H`Ha/5#Y/5)8H�4F!,+hC(25%k#Y/546CM!�Sfz�Z34;H�4FHHB/5C(25K?GU#(:6CM!37'Ac4s/5Zd#V/546%'K\Ha/5#(%g9wS
Ð�� ¯�PBW L�I Nz�Z3Kk+hC()82 'Q#P^(CM)32RH`C<xqKW25K?G�e*O&/5Z3KS0}C<xqKWKbl�#<E*4F!37�Ò�:;#<!=/V#<25K'+hC()82V9325C,G,)8.y/RH�C<+�/5Z3KU93:;#<!=/]SLz�Z3KU9321C,G,)Q.y/5HI#<25K46!8Ha/5#(!8.0K]H�C<+{/1Z3K � ¯]P(W L�I Nw.W:F#MH1H?S
Ð � L ¬ N P!
k®0¯EV�R W&�D¯]W(®W¯z�Z3K\.0)8Ha/1CM%'KW2RHc#<25K�46!8Ha/5#(!8.0K]HcC<+v/1Z8K � L ¬KN P!
k®W¯D.W:F#MH1H?S
C|^(KW25OfCM25G,K?2�/1Z3K\.W)8Ha/1C(%'K?2_93:;#(.0K]Hc4;H_#<!j4F!8HB/R#<!8.WK�C<+@/1Z8K
�D¯]W(®W¯}.0:;#(H5H?S@n[!jC(2RG,KW2c%k#POk25K?i=)3K?Ha/�+hC(2c%'C(25Kp/1Z8#(!jC(!3K`9325C,G,)8.y/]S

o*CM%gKJ#(H5HaC,.04;#Y/546CM!8H@eXK0/BADKWKW!'/5Z3KJ.W:F#MH1H1K?H@ADKW25K_4F%'93:6K?%'KW!=/1K]Gk#(H|#MH1H1C,.04;#Y/546CM!g.W:F#MH1H1K?H~Ac46/1ZU:64F!3E'#Y/a/5214Fe3),/5K?H?S~z�Z3KWO'#<25K:F4FHa/1K]GbeXKW:FCYA�S
Ð�� ¯�P I ®0¬R¬ X T3®R®MNwH1Z3CYA_H}/1Z3K�25C(),/5Kp/1Z3K�:FC</_%I)8HB/c/R#<EMK(S
Ð�� P L N"® � V<¯�W[+hC(2c#\:FC</cHaZ8CYA_H�/5Z3K�HB/R#<21/|/14F%'K?H�#<!QGfKW!QGk/14F%'K?HD+hCM2}K]#(.RZfC(+�/1Z3K�G,46xqKW25KW!=/D9821C,.0K]H1H1K?H�/1Z3K`:FC</�%k#POg7MC/1Z325C()37MZ�S



�����������
	��^�%� ����� ���������
���
� ��� � ������� ��� � $=Ú

ÐYX L�� . P�N�HB/5C(25K?H}/1Z3K�25KW:;#Y/546CM!beXK0/BADKWK?!d#I:FC</_#(!8GL4s/RHc98#<25KW!=/�:6C(/5H?S
ÐYX L�� �D¯]W(®W¯R¬}HaZ8CYA_HD/1Z3K�CM25G,K?25H}+hCM2c46!8G346^*4;G,)8#<:u9821C,G,)8.0/5H?S

º�º~¼ 3�¼43 �ÔÇ3Æ�¾vÃ3Á�7}Â97��b¾ ÀcÂ�7�� ÉaÆwÍ�:�Æ �[¾~¿=Æ
z�Z3Kp#<eXCY^(K_.0:;#(H5H1K?H�ADKW25K_.025K?#</1K]Gk#<!8Gk4F!8.WC(259QCM25#</1K?Gg4F!=/1C�/5Z3KJG3#</5#(e8#(H1K(S@�c)3:FK?HD#<!8Gk#(:6K?2a/5KW2RH�ADKW25K�/1Z3K?!bG,KW�8!3K]GfHaC\/1Z8#<//1Z8K\m ��l&ob25K?H19QCM!8G3Hc#(.0/14F^(K?:6Ok/5C'KW^(K?!=/5H�4F!b/5Z3K\G3#</5#<eQ#(H1K(Sn H1#(%'93:6K\H1K0/cC(+{/5Z3K\#<:FKW21/1K?25H}/1ZQ#Y/_ADKW25Kp.W21K]#Y/1K]GUADKW25K
Ð ¬0®MR3¬ ¯�PBVP¬ N"®0¯}/1C'4F!8G,4;.W#</1K`/1K?%'9QK?25#</1)325K`46!,+hCM21%k#</14FC(!j#<eXC(),/�/1Z8K�21C=#(Ha/1KW2]S
Ð ¬0®MR3¬ W<¯y° � � ®0¯D/1Ck4F!8G,4;.W#</1Kp/1K?%'9QK?25#</1)325K�46!3+hC(25%'#</14FC(!j#<eXC(),/�/5Z3K\G,2546939XKW2]S
Ð W L 
 
 � V � ®0¯ NwAcZ34F.RZj4;Hc#'G,)3%'%VOL#<:FKW21/1KW2]S
n_!d#(:6K?2a/5KW2c#<!8GL#'25)3:6K`4;HcG,K?.W:F#(21K]GU4F!j ":6:F)8Ha/12R#ko 	 ��#(H�eXKW:FCYA�Ñ

�����
	����	��
�����������������������
	�������� ����������	����
� �"!$#&%����
�'# (*)
�����
	����+�
,"������������������	����������-�������
���.�-����������������������������-��/��
0��������+����02143�	���,��+576�8
9 �
	��
����� �����:��������	��������;)
z�Z3K�25)3:FK`H19XK?.046�8K]HD/1Z8#</_AcZ3KW!L/1Z8K\HaK?!8HaCM2�^P#(:6)8K�4FH�7M21K]#Y/1K?2D/1Z8#(! � '\�Q21K`/5Z3K\#<:FKW21/1K?2�H1KW!QH 25CM#(Ha/1K?2?S
C|#M.RZkC<+�/5Z3K�#<:FKW21/1K?25H|A}K?21K`#(H5HaC,.W4F#</1K?G'Ac46/1Zj#<989321CM93254F#</1Kc+h)3!Q.y/14FC(!QHD/1CgZ8#<!8G3:6KJ/1Z3KpKW^MKW!=/?S~z�Z3K`#(.0/14FC(!8H|/1CgeXKJ/R#<EMKW!#<25KjHa9XK?.W4s�8K]G$e*O�/5Z3Kj)8H1KW2]S z�Z3Kj4F%g98:6K?%gK?!=/5#Y/546CM! C(+p#(:6K?2a/5KW2RHV4F!  ":F:F)8HB/525#�4;H'Ha)8.RZ /1ZQ#Y/'/1Z3Kj:F4FHa/1K?!34F!37�9321C,.WK?H5HI%I)8Ha/.0CM!=/14F!=)8C()8H1:6OV9QCM:6:,+hCM2|G3#</5#<eQ#(H1KD#(:6K?2a/RHWS@z�Z3Kc:F4FHa/1K?!346!87�9321C,.WK?H5H@21K].0C(7M!34;HaK]Hw/5Z3K_#<:FKW21/�#<!8G'.?#<:F:FH@/5Z3K_#<989321CM93254F#</1KD21CM),/14F!3K(So*4F!8.0KUC()32RH\A�#(H\#dH14F%V)3:;#Y/546CM!NHB/5)8G,O(>@ADKf4F!M/521C,G,)Q.0K?G�#&G,)3%'%VO�#<:FKW21/1K?2�/1C�4F!8G,4;.W#</1Kk/5Z3KU:;#(Ha/I#(:6K?2a/5KW2\C(+D/5Z3Kb#(:6K?2a/5KW2RH�825K?GuS

º�º~¼ 3�¼�� ½gÇ3¾�uÁaÂ�:�ÆuÎ|ÆwÂ}Ã ¿=Æ=<.8[ÆwÂ �qÆw¿
TJ!j#�×1Ha/5#<21/1)898ØIH14F7(!8#(:q+h21CM%�/1Z3K�CM9QK?25#</1CM2?>,#g%'K?H5H1#(7(K`4FHcH1KW!=/c/5C'#(:6:�/1Z3K�%k#(.RZ846!3K]HD/1C'7(KW/_21K]#(G,O'+hCM2c9325C*.WK?H5Ha4F!37QS@z�Z8K%k#(.RZ34F!3K]H\.0CM!=^MKWO&# ×121K]#(G,O,ØL%'K?H5H1#(7(Kg/1Cj/5Z3KUld Bm[nJo�o*K?21^MKW2]SUld Bm_npo�21CM),/1K]Hp/1Z3KU:6C(/5H�C(+�2R#PA eXK?#(!8H?>{7M214F!8G3H?>{#(!8Ge3:;#(.REN.WC<xqKWKb/1Z325C()37MZ�/1Z8KL98:F#(!M/]S$z�Z3KdHa/5#<21/g#(!8G KW!8GN/14F%gK]H'C<+[K?^(K?21O�9325C,.0K?H5Hg#<25Kb!3C(/1K]G�+hC(2g/5Z3Kj:6C(/5H?SN��Z3KW! /1Z8K%k#(.RZ34F!3K]H_�8!84FH1ZÔCM!3KIHa/5#(7(KgC<+|9821C,.0K]H1H14F!378>Q/1Z3K?O�HaK?!8G�#<!·×1CY^(KW2RØk%'K?H5H5#<7(K\/1Cjld Bm_nJouS�n�.WC(!=/125C(:{21CM),/14F!3Kg46!�ld Bm_npoG,4F21K].y/RH�46/}/5C\%'CY^(Kc/5C�/1Z3Kp!3KW�=/�HB/R#<7MKcC<+�9325C,.0K?H5H146!37QSvz�Z8K[HaK?!8H1C(2RH~%'C(!346/1CM2�/1Z8K[/5KW%'9QK?25#</1)325K[#</}25KW7()8:F#(2~/14F%'K[4F!M/5KW25^Y#<:;H¶Õ/5Z3KIG3)325#</14FC(!jC<+@/5Z3K\/546%'K\4F!=/1KW25^Y#<:{4FHJHa9XK?.W4s�8K]GdG,)32546!87U.0CM!,�87()825#</14FC(!Q¹0SDz�Z3K\/1KW%'9XKW2R#Y/5)321K�4;H[Ha/1CM21K]Gj46!j/5Z3KVG3#</5#(e8#(H1K#<:FC(!87fAc4s/5Z�/5Z3Kg.W)32521K?!M/J/14F%'KI4F!,+hC(25%k#Y/546CM!�SJ Ë+|/1Z3Kg^Y#<:F)3KV4;H`#<eXCY^(K\CM2[eXKW:FCYA�/1Z3KI9QK?21%'46/a/5K?GÔ25#(!37(KM>8/5Z3KI25)3:FK?H[�825K\/1Z8K#<989321CM93254F#</1K�#<:FKW21/1K?2?S|z�Z8K�21CM),/14F!3K�:F4FHa/1K?!346!87k+hC(2[#(:6K?2a/5KW2RH�21K].0CM7(!34;HaK]H}/1Z3KV#(:6K?2a/5KW2_#(!8GL46!*^(CME(K]HD/1Z3KV#(939325C(93254;#Y/1K�#M.y/14FC(!wSz�Z3Kp46%'93:FKW%'K?!M/R#Y/546CM!fC<+�+h)8!8.y/546CM!8HDe=O' ":F:6)QHB/525#Ve8#(.REMKW!8GfH1KW25^(K?2|4;H}H1)8.RZU/1Z8#</D46/D4;H}!3C</�9QC=H1H14Fe3:6K[/1Cg46!=/5KW7(2R#Y/5K[#<!b ":6:F)8Ha/12R#×K0DØk+h)3!8.y/546CM!&Ac46/1Z&/1Z3K/0}C<xqKWKIl&#<E*46!87UÒ�:;#<!=/pH14F%V)3:;#Y/546CM!�.0C,G,K(S0�_K?!8.0KM>X/1Z3Kg#(.y/546CM!8Hp.W#<!8!3C</[eXK'G,4625K?.0/1:FOj46!*^(CME(K]Gbe*O/1Z8K\#<:FKW21/1KW2]S~z�Z3K�#(.0/14FC(!8Hc#(21Kp/12R#<!QHa:;#Y/5K?Gf4F!=/1Cf#(939325C(93254F#</1Kp46!QHB/521)8.0/14FC(!8H�AcZ84F.RZj.W#(!LeXK�4F!M/5KW259325K0/1K]GUe*Ok/5Z3K�93:;#<!=/?S
º�º~¼ 3�¼�� �MÌ >JÉaÆwÌ�ÆwÂ}Ã,¾{Ã3Á?7|ÂÄÍ_Æ�Ã*¾~Á1Éa¿
n 0}C(xXK?K[Ò�:;#<!=/Do*4F%V)8:F#</1C(2}Ha4F%V)3:;#Y/5K?H�/1Z3K_K?^(K?!M/RH~C<+w#p/BO*934;.W#(: 0}C(xXK?K[l�#<E*4F!37\Ò�:;#<!=/]Svz�Z3K]HaK[KW^(K?!=/5H�#(21K_.WC(%'%V)3!84F.?#Y/1K]G/1Cf/1Z3KVl� Bm_nJodH1KW25^(K?2?S
C�^(K?!=/5H_H1)8.RZ�#(Hf×U)BC(ed.WC(%'93:FK0/1K]Øf#<25K`46!=/5KW259321KW/1K]Gje=OU/1Z3Kgld Bm_npodo*KW25^(K?2[#<!8GL4F!8Ha/125)8.y/546CM!8H[#MH/1CL/5Z3Kk!3K0�*/V#M.y/14FC(!ÔC<+D/1Z3K'%k#(.RZ846!3Kk#(21Kk.0CM%'%V)3!34;.W#</1K]G�/5Cb/5Z3Kf.0CM2125K?H19XC(!8G,4F!37b%'#M.RZ34F!3K(Skz�Z3KkG3#</5#LC<+}/1Z3K]HaKkK?^(KW!=/RHA�#(H[#(:FH1Cf25K?.WC(2RG,K?Gj4F!�/5Z3KIG3#</5#(e8#(H1K�+hC(2`#<!Q#<:FO*H14;H_93)3259XCMH1K?H?SJz�Z3KV/1KW%'9XKW2R#Y/5)321KI^Y#<:F)3K?HpHaK?!=/Je*OL/1Z3K'HaK?!8H1C(2J#(21KIHB/5C(25K?GG,4F21K].y/5:6OL46!=/5C'/1Z3KVG8#Y/5#(e8#(H1K`/1Z821CM)37(Zdld Bm_npo�o*K?21^MKW2]S| Ë+@/1Z3KIG3#Y/R#'^P#(:6)8K\K0�3.0K?K?G3Hc/1Z3KI9QK?21%'46/a/1K]Gj25#(!37(KM>,/1Z8K\21)8:6K]H��825K/1Z8Kp#(:6K?2a/5KW2]S@n o*K?21^MKW2}+h)3!8.y/546CM!f/525#(98H}/1Z34;HD%gK]H1H5#<7MK_+h25C(%�/1Z8K`G8#Y/5#(e8#(H1KJ#(!8GUG3K?.04;G,K]H}CM!k/1Z8Kp!8K0�*/�.WC()32RH1K[C<+v#(.y/546CM!f+hCM2/1Z8Kf.0C(!Q.0KW25!3K]G&%k#(.RZ846!3KMSkz�Z3K��+,_ pZ3KW:F98H`/5Cj46!=/1K?25#M.y/�Ac46/1Z�/1Z3Kk98:F#(!M/]S��DK?H14FG,K]H`9325CY^=4;G,4F!37L^P#(214FC()QHJ98:F#(!M/VG3K0/5#(46:;H?>w46/#<:;H1Cg9XKW25%'4s/RHc/5Z3K\C(9XKW2R#Y/5C(2�/5Ck46!=/1K?2a+hK?21K�Ac46/1Zj/5Z3K\93:;#<!=/_ADC(25E*46!37QS20})32521K?!=/1:FO(>,/5Z3K\C(9XKW2R#Y/5C(2_.?#<!dHB/R#<21/1)39jCM2[HaZ*),/RG,CYAc!/1Z8K�KW!=/14F21K`93:;#<!=/]>3C(2cHa/5#<21/cC(2_Ha/1CM9L#'%k#(.RZ846!3KMSz�Z3KfK?!=/14F21KfCMe!)BK?.0/I%'C,G,KW:}Z8#(G$#<eXC(),/U¸ Ú '�.W:F#MH1H1K?H\46!8.W:6)QG,46!87Ô#(H5H1C*.W4F#</14FC(!�.0:;#(H5HaK]HWSd "!N/1Z3KL.0C<xqKWKU93:F#(!=/VK0�3#<%'93:FK(>#<eXC()3/#F Ú .W:F#MH1H1K?H}#<!8GL#<!fK]i=)8#<:q!*)3%VeXKW2�C(+w21)8:6K]HD#(!8Gk/5214F7(7MKW2RH�ADKW25KJ)QHaK]GuS~n_eXC(),/�F�'V ":6:F)8Ha/12R#\+h)8!8.y/546CM!8H�A}K?21KJAc2146/a/5KW!�Sz�Z3K'K0�3#(%g98:6KgAD#MH[Ac2546/a/1K?!Ô4F! 0c���IS\z�Z3Kk.0C,G,KI+hC(2p/1Z3KkH146%I)3:;#Y/1CM2�#<!8G�/1Z3KkH5.RZ3K?G,)8:6K?2J4F!*^(C(:F^(K]G&#(eQCM),/`�^'%'^'f:F46!3K]HpC<+.0C,G,KMS



� �������	��
 ���

� 	 � ��� � � � � �Ó� � � � �p
�� � � � 
 � � �J	

 "!·/5Z3K�9321K?^*46CM)8HU.RZ8#(9,/1K?2bADKÔH5#PAÓ/1Z8K�G,K]#Y/546:;HUC(+I.0)QHB/5C(%'4 F]#Y/546CM!�C<+Ild Bm[nJo·H1O,HB/5KW%�/5C #�0}C(xXK?K�Ò|:F#(!=/UK0�3#<%'93:FK(Sld Bm_npoÔAD#MH�#<:;HaCd#(G8#<9,/5K?G&/1C�#jHaK?%'4F.WC(!8G,)Q.y/1CM2\G,KW^*4;.0K'%k#<!*),+-#M.y/1)8214F!37j93:;#<!=/�K0�3#<%'93:FK'/1Z8#</\4FH�#jH146%'93:F46�8K?G�^MKW2RHa4FC(!C<+�#f/BO*934;.W#(:~HaK?%g4;.0CM!8G,)8.0/1CM2p98:F#(!M/]SIz�Z34;H`93:;#<!=/`4FH�#L.0CM%g98:6KW��K0�3#<%'93:FK(>wH14F!8.0KI/1Z3K'%k#(.RZ846!3K]Hp)8HaK]G&4F!�HaK?%g4;.0CM!8G,)8.0/1CM2G,K?^=4;.0Kb%k#<!*),+-#(.0/1)325KU#(21KU#(),/1CM%k#Y/1K]G�/1C�#d:;#<257(KfKW�=/5KW!=/g#(!8GN.?#<!�eXKb9325C(7M25#(%'%gK]GÔ/1C&9XKW21+hC(25% #<!*O�C(!3KfC(+[#&H1K0/gC<+C(9XKW2R#Y/546CM!8H?S{��K�#(H5Ha)3%'KJ/1Z8#</c/1Z3K`K]iM)84693%'K?!M/c4;HD7(25C()39XK?GU46!=/1Ck.WKW:F:FH?>,AcZ3KW25KpK?#(.RZL.0K?:6:uZ8#MH�#I.WKW:F:�.0C(!=/521CM:6:FKW2�#<!8Gf/1Z8#</_#93:;#<!=/D.WC(!=/125C(:F:FKW2�4;H|25K?H19XC(!8H146e8:6Kc+hCM2|/5Z3K[CY^MKW2R#<:F:8.0CM!=/125C(:8C(+u/1Z3KJ93:;#<!=/?Sz�Z34;H}93:F#(!=/})8H1K?H|/1Z3Kpld Bm_npofG3#</5#<eQ#(H1Kc+hC(2�G3#Y/R#%k#<!8#(7(K?%gK?!=/}#<!8Gk+hC(2D46!,+hCM21%'4F!37\/5Z3KpC(9XKW2R#Y/1CM2�C<+{K0�3.0K?9,/14FC(!8#(:8K?^(KW!=/RHWS~z�Z3Kpld Bm_nJoUHaK?21^MKW2}9321CY^*4;G,K?H|G,K?.W4FH146CM!UH1)3939XC(21/+hC(2}H1.RZ3K]G,)3:F46!87�/1Z3K[9321C,G,)Q.y/5H}#<!8GI/5Z3K[�@zcmpok9321CY^*4;G,K?H�21K]#<:6r�/546%'K_#(.?.0K]H1Hv/5C\9325C*.WK?H5H~^Y#<:F)3K?H�7(KW!8KW2R#Y/1K]GI+h21CM%/1Z8KJH1KW!8H1C(2RHC<+v/1Z8K�93:F#(!=/?S
��!k�W� ���[���cª��+$b�@�0�g���V�·�@ j��!�¤0£\�g�
z�Z34;H|KW�3#<%'93:FK_4FH}#\H146%'93:F4s�QK?Gk^MKW2RHa4FC(!'C<+u/5Z3KJH1KW%'4;.0CM!8G,)8.0/1C(2�+-#<e3254F.?#Y/546CM!k9321C,.WK?H5H@+hC(2DG,KW^*4;.0K?H?S~z�Z3K_K]iM)84693%'K?!M/D)8H1K?Gk4F!/1Z8KpKW�3#<%'93:FKJ#<25KJ.WC(%'%'C(!3:FOk)8H1K?GU46!b/1Z3K`H1KW%'4F.WC(!8G3)8.y/5C(2D%'#(!*),+-#(.0/1)32546!87V4F!8G,)8Ha/125O�� ��� �^$ �ËS �[CYA}K?^(K?2?>=A}KJ21K]HB/5214;.y/�C()82K0�3#(%g98:6Kg/1Cj/5Z3Kk%k#<!*),+-#M.y/1)821K'C<+cH146%'93:FKkG,KW^*4;.0K?H\:64FE(Kg/12R#<!QHa4;HB/5C(2RHWS'z�Z3KkKW�=/5KW!8H14FC(!Ô/1Cd "!=/1K?7(2R#Y/1K]G&.W462R.0)346/�+-#<e8214;.W#</14FC(!25K?i=)34F21K]HV/5Z3Kj21K?9QKW/146/14FC(! C<+`HB/5KW98H'H1Z3CYAc! 4F! /1Z3KjK0�3#(%g98:6KL%k#<!*ON!*)3%VeXKW2'C(+[/14F%'K?H?S  "! #(G8G,4s/546CM!�>|K]#(.RZ HB/5KW9 46! /1Z8KK0�3#(%g98:6K\%k#POL.0C(2525K?H19QCM!8Gb/1CU#fH1K?i=)3K?!8.0KVC<+~C(9XKW2R#Y/546CM!8H�/1ZQ#Y/J4F!8.W:6)8G3KV.0:FK?#(!346!878>8Z8K?#Y/546!878>XK0/5.(S_z�Z34;H[H146%'93:F4s�QK?Gd%'C,G,KW:A�#(H�G,K?214F^(K]Gg+h21CM%�G3K?H5.025469,/546CM!8H~7M46^MKW!k4F!�� ��� �%$ > � � � �3> 0}Z3K?!X� ��� �ËS~z�Z3K_:;#PO(CM),/�C<+q/1Z8K[K0�3#(%g98:6K[H1KW%'4;.0CM!8G,)8.0/1C(2|93:F#(!=/7(4F^(K?!b4F! &v467M)321K'¸ F,SF¸pH1Z3CYA_H}/1Z3K�%k#M.RZ346!8K?Hc#<!QGU/5Z3K\G,46xXK?21K?!=/�9XCMH5H146e3:FK�25C(),/546!37=HD46!L/1Z8K�93:F#(!=/?Sz�Z3KLHaK?%g4;.0CM!8G,)8.0/1CM2IG,K?^=4;.0K]HV#(21Kf%k#(!=)3+-#(.y/5)325K?G�4F!N7(25C()898HW>@AcZ3K?21KUK?#(.RZ�7M21CM)39�C<+[G3KW^*4F.WK?Hg.0CM%gK]H�+h25C(% #&H14F!37(:FK×aA�#Y+hK?25Ø8S$n AD#<+hKW2'4;Hk#�.W462R.0)8:F#(2I934FK?.WKjC<+pH14F:64;.0CM!�>�/5Z8#Y/k4;Hk.W#<25K0+h)8:6:FON.0),/'+h25C(%�#�93)821KjHa4F:F4F.WC(! .025O*Ha/5#(:�S z�Z3KdHa4F:F4F.WC(!.025O,HB/R#<:;H\#<25Kk7(25CYAc!�+h21CM%�98)32146�8K]G�Ha4F:64;.0CM!NG,4FCP�*4;G,K&¶�H1#(!8G8¹0S�n�AD#<+hKW2I7(C*K?H`/5Z325C()37MZN#�HaKW/VC<+c%k#(.RZ846!3K]H�/5Z8#Y/IG3C(9XKU46/#<989321CM93254F#</1KW:FOJ/1Cp%'#(E(K�#[7M21CM)39\C(+QHa4F%'46:;#<2@G,K?^=4;.0K]HWS@mJC(934F!37p46!*^(CM:6^MK?Hw46!@)BK].y/546!37`4FC(!8HvC(+Q#[9Q#<21/14;.0)3:;#<2v.RZ8#<257(Kp¶h9XCMH14s/546^MK}CM2!3K?7M#Y/546^MK]¹v4F!=/1C�/5Z3K_93)325K[H146:F4;.0C(!wS�C}#(.RZ'Ha)8.RZfG3KW^*4F.WK_C(!g/5Z3K[A�#Y+hK?2~4FH}.W#<:F:FK?Gk#j×1G346K]Ø3S@nD/�/1Z3KJKW!8G'C(+Q/5Z3KJG3C(934F!37�9325C,.0K?H5H?>/1Z8K\%'K0/5#(:6:F4;.�.0C(!=/R#(.y/RH�eQKW/BA}K?KW!j/5Z3K\G,C(9XK?Gd#(21K]#(H�#<25K�%k#(G,KM>8#Y+Õ/5KW2_AcZ84F.RZL/1Z8KVG,4FK?H_#(21K�H1KW98#(25#</1K?GL#<!QGb9Q#(.REY#<7MK?GuS|z�Z8K^Y#<2546CM)8HD9325C*.WK?H5Ha4F!37'HB/5KW98H_46!*^(CM:6^MK?GU46!L/1Z8K�%'#(!*),+-#(.0/1)325K`C<+vG3KW^*4F.WK?Hc4F!b/1Z3K�KW�,#(%'93:6K�98:F#(!M/_#(21K�G,K]H1.W214FeQK]GUeXKW:FCYA�S
Ð � ¯ �P¬ N V � ��¯�P ) NOTz�Z34FHcHa/1K?9j46!*^(CM:6^MK?HD7(25CYAc4F!37I#(!L4F!8G,4F^*4FG3)8#<:�H146:F4;.0C(!j.025O,HB/R#<:u)8H14F!37'93)325K`H14F:64;.0CM!LCMe,/5#(46!8K?GU+h21CM%ÙHa4F:F4F.WC(!jG,46CP�,4;G,K(S
Ð 0AV��0®0¯ � V@R L � V I N L ¯5®z�Z3K\Ha4F:F4F.WC(!d.025O,HB/R#<:u4;Hc7(25C()3!QGU9XKW21+hK?.0/1:FOb25C()3!QGL#(!8GjH1#PADK?GU/1Ck%k#(E(K`AD#<+hKW2RHWS}z�Z3K\.025O,HB/R#<:u7(25CYA�/1ZL%k#(.RZ34F!3K\#(!8G/1Z3K�A�#Y+hK?2D%k#(!=)3+-#(.y/5)32546!37'%k#(.RZ846!3K�#(21K`7(25C()89QK]Gf4F!M/5Cf# )�V��0®W¯ � ¯1® � VY¯�V�N�°QP�R I ® � � S

z�Z3Kc!3KW�*/}HB/5KW9'4;H~AD#<+hKW2~+-#(e3254F.?#Y/14FC(!w><46!'AcZ34;.RZf#`HaK]i=)3KW!8.WKcC<+qCP�,4FG3#</14FC(!�>(46CM!g4F%'93:;#<!=/5#</14FC(!�>M93Z3C</5C(:F4s/5Z3C(7M25#(93Z*O(>YKW/5.RZ34F!378>25K?H14FHa/|HB/5214F9�>MKW9346/5#<�*O'#<!QGI%'KW/5#<:F:F4 F]#Y/14FC(!k9821C,.0K]H1H1K?H~#(21K_G3C(!3KMSvz�Z3K_+-#<e3254F.?#Y/546CM!I)3!84s/D4FH�#VHaK?98#<2R#Y/5K�.WKW:F:8Ac46/1Z'/BADC '8K0�,4Fe3:FK/12R#<!QHa9XC(21/1K?25H`Ac46/1Z34F!�/5Z3KU.0K?:6:tSdz�Z3KfKW�,#M.y/VH1K?i=)3K?!8.0Kf4F!�AcZ34;.RZ�/1Z3K]HaKUC(9XKW2R#Y/14FC(!QH�#<25KfG,C(!3KbG,KW9XKW!8G8H\C(!�/5Z3Kf9325C,G,)8.0//BO*9QK\#(!8Gb%'#POU46!*^(CM:6^MKJ7MC(4F!37g/1Z325C()87(ZUK]#(.RZLC<+v/1Z3K\#(eQCY^MKJ%'K?!M/546CM!3K?GL9325C,.0K]H1H146!87gHa/1K?98H�%'C(25KJ/5Z8#<!jCM!8.0KMS
Ð ��M°QW^V@Nt°QP@R\P�� X ° � ° I P�R "!U/5Z34FHcHa/1K?9L#g:;#PO(K?2}C(+vH146:F4F.WC(!LG,46CP�,4;G,K`4FH�7M21CYAc!UC(!b/1Z3K`A�#Y+hKW2]S@ Ë/c4FH�)8H1K?GL#(HD9325K0+hK?21K?!=/14;#<:q%k#(H1E=4F!37g:F#POMKW2cG,)3254F!37/1Z3K`+-#(e3214;.W#</14FC(!LHaK]iM)8KW!8.WK(S
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WAFER   FABRICATION 

SEMICONDUCTOR  MANUFACTURING  PLANT  EXAMPLE

Silicon
Dioxide

Manuf-
acture

Wafers

Oxidation
Photo-
Lithogra-
phy

Liquid Etch

Plasma Etch

Resist
Strip

Ion Implant-1

Ion Implant-2

EpitaxyMetallization
Alloy-
Anneal

ProbeWafer

Sort

Device

Separation

Wire

Bonding

Die
Attach

Package

Crystal

Growth

Wafer

Devices

Dies

WAFER  PREPARATION

&v467M)325Kg¸F,SF¸(Ñ~Ò�:;#<!=/��w#POMC(),/�C<+�o*K?%g4;.0CM!8G,)8.0/1CM2.C��3#<%'93:FK
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Ð�� T*P�N P � °ONOT�P�[(¯�V � T � "!U/5Z34FHcHa/1K?9�>*/1Z8KpA�#Y+hK?2c.0CM#</1K]GUAc46/1Zj#IH19XK?.04;#<:u%k#</1KW254;#<:u.W#(:6:FK?G ×a25K?H14FHa/5ØV4FH�KW�,9QC=HaK]Gk/1Cg/5Z3K`:64F7(Z=/_HaCI/1ZQ#Y/_#g%'#MHaE4FH�G3KW^(K?:6CM9QK]GuS{z�Z8K_%k#(H1EVG,K0/5KW25%'46!3K]H@/1Z8K_#<25K?#(H@C(+Q/5Z3KcA�#Y+hKW2@/5Z8#Y/}Z8#P^(KD/1C�eXKcK0�,9XCMH1K?G'G,)3254F!37�#`:F#</1KW2|9321C,.WK?H5Ha4F!37HB/5KW9�AcZ34;.RZ�%k#PO&eXKU4FC(!�4F%g98:F#(!M/R#Y/546CM!�>{K?9346/5#Y�,O�C(2\%'KW/5#<:F:F4 F]#Y/14FC(!wSjz�Z8Kf%k#(H1E&/5C�eQKbG,KW^MKW:FC(9XK?G�C(!�/5Z3KfA�#Y+hK?24FHJG,4sxqKW25KW!=/J+hC(2[K]#(.RZ�Ha/1K?9�C<+�9325C,.0K]H1H146!87'/1Z3KIAD#<+hKW2J#(!8GL+hC(2pK?#M.RZj/BO*9QK\C(+|G,KW^*4;.0KIeQK?46!37U+-#<e3254;.W#Y/5K?GuS �[KW!8.WK(>X/1Z8K#<939325C(98214;#Y/5K[%k#(H1Ef4;Hc:6C=#(G,K]GUe*Ok/5Z3K�)3!346/c+h25C(%Ä/5Z3K\G3#</5#<eQ#(H1K(S
Ð �2N I T*°OR [ "!U/5Z34FH[HB/5KW9�>,/5Z3K�:;#PO(KW2�C(+vH146:F4F.WC(!dG,4FCP�,4FG,K`!3C(/c9321C(/1K].y/1K]GUe*OU/1Z3K�25K?H14FHa/c4FH�25KW%'CY^MK?Gfe*OU#'9821C,.0K]H1H�.?#<:F:6K]GUKW/5.RZ34F!378Sz�Z3K`93:F#(!=/_Z8#(H�93:;#(H1%k#'#<!8Gb:64;i=)34;GbKW/5.RZ3K?25H�AcZ84F.RZj.W#(!beXK�)8H1K?Gb+hC(2�/5Z3K`/1Z34;Hc93)8219XCMH1K(S
Ð�� ®0¬R°;¬ N � ¬ N�¯y° �nc+Õ/1K?2@/1Z3K�KW/5.RZ34F!37p9321C,.WK?H5HW>P/5Z3K�21K]Ha4;HB/@C(!I/1Z8KDA�#Y+hK?2{4;H@25KW%'CY^(K]GuSwz�Z3KcH1K?i=)3KW!Q.0KDC<+QCM9QK?25#</14FC(!8Hw+hC(:F:FCYA}K]G�+hC(2`×1%'#MHaE9321K?98#<2R#Y/546CM!8Ø�#<25K[:F46/1Z3CM7(2R#<93Z*O'HB/5KW9�>*K0/R.RZ34F!37VC(+�/1Z3Kp%k#(H1E*46!37I:F#POMKW2D#<!8Gk25K?H14;HB/1rËHa/125469wSvz�Z3Kp%k#(H1EkG,KW^MKW:FC(9XK?Gf#<+Õ/1KW2/1Z34;H\H1K?i=)3KW!Q.0Kk4;H\.RZ3K?.REMK?GÔe*OÔ#dG,KW+hK?.y/gG,K0/5K?.y/5C(2]Sf Ë+�/1Z3KU%'#MHaE�+-#<4F:FH\/1Cd%k#Y/R.RZ�>�/5Z3KfADC(25E�4FHVH1.W25#(939QK]G�#<!8GÔ/1Z8KAD#<+hKW2�4FH_21K?A}CM21EMK?GuS
Ð � � °ON V�� �o*C(%'KcHaK?%'4F.WC(!8G,)Q.y/1CM2~G,KW^*4;.0K?H@ZQ#P^(K�#pG3KW9XCMH14s/546CM!IC(+XH146!37M:6Kc.W21O,Ha/5#<:*:;#PO(K?2vC(+XH146:F4;.0C(!'#(H@#(!IKW�=/5KW!8H14FC(!I/1Cp/1Z3K_.W21O,Ha/5#(:HB/521)8.0/1)325KcC<+X/1Z8K[Ha)8e8HB/525#</1KMSvz�Z34;H~:;#PO(K?2�.W#<:F:FK?GI/1Z3K[KW9346/5#<�*4;#<:8:F#POMKW2]><4FH~+hC(25%gK]G'46!'/5Z3K_K?934s/R#Y�,OV)8!34s/]S~z�Z34FH�)3!346/}Z8#MHHaK?!8HaCM25H_/1Z8#</`.WC(!=/14F!*)3C()QHa:FOj%gCM!346/1C(2p/5Z3KV/5KW%'9XKW2R#Y/1)821K'#<!8G�/1Z3Kg^(K?:6C,.W4s/BOjC<+|/1Z3K'7M#MHaK]H,'8CYAc4F!37b46!Ô/1Z3K'.RZ8#(%VeXKW2]Sz�Z3K�.0C(!=/521CM:6:FKW2DC<+�/5Z3K�)3!346/_#<),/5C(%k#Y/54F.?#<:F:6Of#MG )B)8Ha/5HD/5Z3K?H1K`98#<2R#<%'K0/5KW2RH�/5Cg/1Z3K�#<989321CM93254F#</1K[^Y#(:6)3K]H�AcZ3KW!b/1Z8Kp)8!34s/4FH`)3!QG,KW2\CM9QK?25#</14FC(!Ô)8Ha4F!37j/5Z3K'+hKWK]G,e8#(.RE�+h21CM%¢/1Z3KbHaK?!8HaCM25H?S'z�Z3Kk^Y#<:F)3K?H`C(+}/5Z3K?H1KfHaK?!8H1C(2RHp#(21KkH5#<%'93:FK?GÔe*O�/1Z8K93:F#(!=/c.WC(!=/125C(:F:FKW2]S
Ð 
MP@R 
�
 ��� V�R�N V@Nt°QP@Rz�Z3Kk93:;#<!=/�Z8#(H`/BADCj "C(!�46%'93:;#<!=/5KW2RH�AcZ34;.RZ�#(21KkH146%'4F:F#(2�46!�CM9QK?25#</14FC(!�Skz�Z3KfG,CM934F!37dC<+D)3!3%k#(H1E(K]G�#(21K]#(HpC<+D/1Z8KAD#<+hKW2cAc46/1Zd4FC(!8H[C<+~#k98#<21/14;.0)8:F#(2_G,C(9XK�/BO*9QKV4FH_G3C(!3KVG3)3214F!37k4FC(!j4F%g98:F#(!M/R#Y/546CM!�SDz�Z8K\46CM!j46%'93:;#<!=/1K?2[Z8#MHc%k#<!*)8#(:.0C(!=/521CM:FH}+hC(2_#MG )B)8Ha/14F!37g/1Z3K\G3C(9XK\G,KW9,/5Z�>8G,CM9QK`/BO*9XKf¶h9jC(2�!Q¹�#(!8Gb/1Z3K\G3C(9XK`Ha/125KW!87</1ZwS
Ð�� ®MN V � � °��BV@Nt°QP@Rz�Z3K`KW:FK?.y/5214;.W#(:�.0CM!M/R#(.0/5HD+hC(2�/5Z3K\G,K?^=4;.0K]Hc#<25KJ%k#MG,K\G,)32546!87I/5Z34;Hc9325C*.WK?H5HWS
nc+Õ/5KW2_G,K?^*4F.WK[+-#(e3214;.W#</14FC(!�>*/5Z3K�HaK]i=)3KW!8.WKJC(+vHa/1K?98HD/1Z3K`A�#Y+hK?25H}7(CI/1Z325C()87(Zb/1CI�8!8#<:F:FOfeQK].0CM%gK�G,K?^*4F.WK?HD4FH�7M46^MKW!b!3K0�*/?S
Ð�H � � P � �4H R RX®KV � °OR [z�Z34FH~Ha/1K?9g+hC(25%'H~#p:FCYA$25K?H14FHa/5#(!8.0K�.0CM!=/5#(.0/~eQKW/BA}K?KW!g/1Z3K_#(:6)8%g4F!34F)3% :;#PO(K?2v/1Z8#</�AD#MHw+hCM21%'K]GIG,)8214F!37�%'K0/R#<:F:64GF?#</14FC(!#<!8GU/1Z3K\H14F:64;.0CM!�S
Ð�� ¯�P � °OR�[z�Z3Kk9QK?2a+hCM21%k#(!8.0K'C<+cG,K?^=4;.0K]H`+h25C(%�G34sxqKW25KW!=/V#<25K?#MH`C<+D/1Z3KUAD#<+hKW2\#<25Kg/1K]HB/5K?G�#<!QGÔ46+�/1Z3KkA�#Y+hK?2\4;H\Ha)QHa9XK?.0/1K?GÔ/5C.0C(!=/R#<4F!U:FK?H5H�/1Z8#(!L#(!jK?.0CM!3C(%'4;.W#(:X!*)3%IeQK?2cC<+@7(C*C,GbG3KW^*4F.WK?H?>,4s/_4;HcG,4;H1.?#<2RG,K?G�S
Ð 0AV��0®0¯ X PY¯ Nn_:F:u/1Z3K\G3KW^*4F.WK?H�CM!L#gA�#Y+hKW2_#(21Kp9325C(eXK?Gj#<!QGf/5Z3K�!3C(!3r�+h)3!Q.y/14FC(!Q#<:�G,K?^=4;.0K]Hc#<25K`%'#(21EMK?GuS
Ð %I®MZ?° I ® X ® � V<¯�V@Nt°QP@RnD/D/5Z34;H_HB/R#<7MKJ/5Z3K�A�#Y+hKW2c4;Hc.0)3/c/1CfH1KW98#(25#</1KJ/1Z3K�4F!8G,4F^*4FG,)Q#<:�G,K?^=4;.0K]HW>Q#<!8GU/1Z3K�%k#(21EMK?GUG3KW^*4F.WK?H_#(21K`G,4;H1.?#<2RG,K?G�S
Ð %\°-® �4H N4N V I Tz�Z3K`e8#(.RE,H14FG,K`C(+w/1Z8K\G,46K�4;H_#</a/5#M.RZ3K?GU/1Ck#g:;#PO(KW2�C(+v%'K0/R#<:tS
Ð 0b°Õ¯1® #�P@R W<°OR�[z�Z3K`eQCM!8G,4F!37k98#(G8H�C<+v/1Z3K�G,K?^=4;.0K\#(21K`.0CM!3!3K].y/1K]Gb/1Cg/1Z3K�9Q#(.REY#<7MK(S
Ð�� V I #%V([<°OR [z�Z3K�G,KW^*4;.0K?Hc#(21K�.WCY^(KW25K?GUAc4s/5Zj%gKW/5#(:uC(2_.0K?25#(%'4F.J/1C'9325C</5K?.0/D/5Z3KW%Ï+h25C(%�/5Z3K�KW!*^*4625C(!8%gK?!=/?S

 "!·/5Z3K�93:;#<!=/?>J/1Z325KWKÔ/BO*9QK]HLC<+V9325C,G,)8.0/5HL!8#<%'K?:6OM>[e34F9QCM:F#(2 R � RÈ/525#(!8Ha4;Ha/1C(2]>[e8469XC(:;#<2 � R � /525#(!8H14FHa/1CM2L#(!8G�/5Z3K I 
/PP¬/12R#<!QHa4;HB/5C(2p#<25KV%k#<!*),+-#M.y/1)821K]GuSpz�Z8KgH1K?i=)3K?!8.0KIC<+|CM9QK?25#</14FC(!8H_/1Z8#</J/5Z3KIA�#Y+hK?2J7MC*K?Hc/5Z325C()37MZ&G,)32546!87UA�#Y+hKW2J+-#<e8214;.W#</14FC(!4;H\G,46xXK?21K?!M/`+hCM2�K?#(.RZ�C<+D/1Z8Kk9321C,G,)Q.y/5H?Sfz�Z3K'A�#Y+hKW2`+-#(e3254F.?#Y/14FC(!�Ha/1KW9�4F!=^MC(:F^(K]HJ25KW9XK?#</1K]G&%k#(H1E�9325KW9Q#<2R#Y/14FC(!QH[+hCM:6:FCYADK?G
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e*OdKW46/1Z3K?2\#<!�46CM!&4F%'93:F#(!=/5#Y/546CM!�>�K?934s/R#Y�,OdC(2`%'K0/R#<:F:64GF?#</14FC(!�Sgn_:F:@/1Z3KkHa/1K?98H`K0�3.0:F)8G,4F!37b/1Z3KkA�#Y+hK?2[+-#(e3254F.?#Y/14FC(!�HB/5KW9�#<25K+hC(:F:FCYA}K]GU4F!U/5Z3K\H1K?i=)3KW!Q.0K`7(4F^(K?!L#(eQCY^MK(Sz�Z3Kg93:;#<!=/`.WC(!=/125C(:F:FKW2_/R#<EMK?H[/1Z3KkH5.RZ3K?G,)8:6Kg9325KW98#(21K]Gj+h21CM%Ó/1Z3K'G3#</5#<eQ#(H1KI#<!QG�4F!34s/54F#</1K]Hp/1Z3Kg9325C*G3)8.y/546CM!�S� Ë/�21CM),/1K]H/1Z8KL:FC</RHI/1Z325C()37MZN/5Z3KL#(939325C(93254;#Y/1Kb%k#(.RZ34F!3K?Hge*ONH1KW!8G,4F!37 X��H �+� #(!8G X � � � � .0C(%'%k#<!QG3H\/5C�/1Z3KL%k#(.RZ34F!3K?H'#(!8G
� �����g> .�� H %�#<!8G �"� .�� H % .WC(%'%k#<!8G3Hg/5C�/1Z3Kj/525#(!8H19QCM2a/5KW2RHWS  Ë/f21K].0K?46^MK?HI/1Z3K�Ha/5#</1)8H'4F!,+hCM21%k#Y/546CM! #(eQCM),/k/1Z8K.0)82125KW!=/|:FC,.W#Y/546CM!'C<+�KW^MKW25O\/525#(!8Ha9XC(21/1K?2~/1ZQ#Y/|4;H|%'CY^*4F!378>=HB/R#Y/1K]H�C(+X/5Z3K[%k#M.RZ346!8K?H?>M#<!QGk9325C*.WK?H5H~^Y#<:F)3K?H�+h21CM% /5Z3KJH1KW!QHaCM25H?>AcZ34;.RZj4s/[Ha/1CM21K]H}4F!L/1Z3K\G8#Y/5#(e8#(H1K(>*)8H14F!37g/1Z3K\ld Bm[nJojH1KW25^(KW2D25C(),/546!3K]HWSz�Z34;H`K0�3#<%'93:FKkZ8#MH�#b!*)3%IeQK?2\C<+}+h)3:F:6O�#<!8G�H1KW%'4sr"#<)3/1C(%k#</1K?GÔ%k#(.RZ34F!3K]HW>u�8�*K]G�#<!8G '8KW�*4Fe3:FK0rË%'C</14FC(!Ô/12R#<!QHa9XC(21/1K?25H?>H1KW!8H1C(2RH'#<!8G G,K0+hK].y/bG3K0/1K].y/5C(2RHW>D.0C(%'93:F4;.W#Y/5K?G 21CM),/14F!37�+hC(2f#�^Y#<254FK0/BONC(+p9325C,G,)8.0/g/BO*9XK?H?>}KW/5.(S /1Z8#</f%'#(E(Kj46/UHa)346/5#(e3:FK/1C�G,K?%gCM!8Ha/12R#Y/1KUZ3CYAÙld Bm_npo�Z8#(!8G,:FK?HV/1Z3Kj.0CM!=/125C(:�#<!8GNG8#Y/5#Ô%k#<!8#(7(K?%gK?!=/\+hC(2k# 'QK0�,46e8:6KL%k#<!*),+-#(.0/1)3254F!37&93:;#<!=/gC<+!3CM!,r�/5214F^*4F#(:�Ha4GFWKMS|z�Z3K\�cK]#<:6r�/546%'K\mp#Y/R#fo*KW25^(K?2c4FHc)QHaK]GU/5Cf#(.?iM)84625Kp/1Z3K\H1KW!8H1C(2c^Y#(:6)3K]H�+hC(2�/5Z34;H_93:;#<!=/_4F!L25K?#(:q/14F%'K(S}z�Z8K
�w#(7(2R#<!37M4F#(!U#<!QGf/5Z3K�Z3KW)8214;HB/54F.�H5.RZ3K]G,)3:FKW2cADKW25KJ)8H1K?Gb/5C'H5.RZ3K]G,)3:FKJ/5Z3K�C(2RG,K?25H}+hC(2�/5Z3K\H1KW%'4F.WC(!8G3)8.y/5C(2c9325C,G,)8.y/RHWS
��!k�"! #�¦%$d¤W�[¦§�[�'�v£p�@�W�I���V� �~ j���{�J¦©�*�c�g����� �D�v�Iª�$d¤0£\�g��¦§���d�J¤
º 3�¼ 3�¼aº �MÌ >JÉaÆwÌ�ÆwÂ}Ã3ÁaÂ�: Ã3Å[Æ �·¾{Ã,¾ ;=7�Í[ÆwÉ
n H1)3e8H1K0/JC<+~/1Z8KVC(e*)BK?.y/RH[#(!8Gd#(H5HaC,.W4F#</14FC(!8H_G3K0�8!3K]Gd4F!j/1Z3KI7(KW!8KW254F.�CMe!)BK?.0/[%'C,G,KW:vC<+�ld Bm_npojA�#(H[H1),�f.04FKW!=/J/1Cf%'C,G,KW:/1Z8Kb×5HB/R#Y/14;.WØVHB/521)8.0/1)325K[C(+u/1Z3KpKW!=/54s/546K]H}4F!k/5Z3KpH1KW%'4;.0CM!8G,)8.0/1C(2}93:;#<!=/?S~z�Z3K`.0CM!M/521CM:Q#MHa9XK?.0/5H}C<+u/1Z8KpH1KW%'4;.0C(!QG,)8.y/5C(2}93:F#(!=/C(9XKW2R#Y/546CM!g#(21K_.?#<9,/5)325K?Gge*OI#\H1)3e8H1K0/�C(+X/5Z3K_K?^(KW!=/RH~#<!8Gg/5Z3KW4F2�K0xqK?.0/5H|C(!g/1Z3KJHB/R#Y/1K]H~C<+uCMe!)BK?.0/5H�#MH~7(4F^(K?!g4F!g/1Z3KJG,O*!8#<%'4;.%'C,G,KW:u+hCM2�/1Z3K�%k#(!=)3+-#(.y/5)32546!37kG,CM%k#<4F!�Sz�Z3K`4F%g9XC(21/5#(!=/c.W:F#MH1H1K?Hc#(!8GL#(H5HaC,.04;#Y/546CM!8HD)8H1K?Gb46!j4F%g98:6K?%gK?!=/14F!37'/1Z3K�KW�3#<%'93:FKp98:F#(!M/[#(21Kp7(4F^(K?!beXKW:FCYA�S
Ð�� V I T,°ORX®0¬n_:F:{/5Z3KV%k#M.RZ346!8K?HJ46!&/1Z3KgK0�3#<%'93:FKV98:F#(!M/�#<25K\4F!8Ha/5#<!Q.0K?HJC<+|/1Z34;HJ.W:F#MH1H?S`z�Z3KgÒ|Z3C</5C(:F4s/5Z3C(7M25#(93Z*OU)3!84s/`4FHJ9325C(7M25#(%G,214F^(K?!�>*Ha4F!8.0Kp46/�.?#<!feXK`9321CM7(2R#<%'%'K?Gg/5CV9325KW98#(21Kp#<!*O'21K]i=)34625K?Gf%'#MHaEqS~z�Z3KJ "C(!U "%'93:;#<!=/5KW2DZ8#(HD%k#<!*)8#(:X.WC(!=/125C(:;H/1Z8#</[.W#<!L9325C(7M25#(%�4s/c/5Cg4F%'93:;#<!=/_46CM!8HcC(+w/1Z8K�/BO*9QK�H19QK].046�8K?Gb/1C'/5Z3K�25K?i=)34F21K]GbG,K?9,/1Zd#(!8GjG,CMH5#<7MK(S C|#M.RZUC<+v/1Z8K?H1K9321CM7(2R#<% G3214F^(K?!�%'#M.RZ34F!3K?H{#<25K�%'C*G3KW:FK?G\#MHw#<!I#<7(7M21K?7M#</14FC(![C(+,/1Z3K?462v25K?H19QK].y/14F^(K}.0C(!=/521CM:6:FKW2RHqAcZ34;.RZV#<25K�4F!8HB/R#<!8.WK?HwC<+
� P�R�Nt¯�P � � ®0¯ L RQ°ON}#(!8G 
/V@R L V � I P�R�Nt¯�P � ¬`.0:;#(H5HaK]HWS@z�Z3Kp93:;#<!=/_.0C(!=/521CM:6:FKW2}4FH�#<!b46!QHB/R#<!8.WKJC(+w/1Z8K X L� ®W¯ Z?°;¬MP<¯ � I P@R N�¯�P �.0:;#(H5HWS

Ð	� ¯�V�R3¬ � PY¯ N"®0¯z�A}C '8K0�,4Fe3:6KWrt%'C(/14FC(!�/525#(!8H19QCM2a/5KW2RH[#<25Kg46!8Ha/5#(!=/14;#Y/1K]Gu>uK?#M.RZ�C<+}AcZ34F.RZ�.W#(!&eXKI9821CM7(2R#<%'%'K?Gj/5Cb%'CY^(KIeQKW/BA}K?KW!�#HaKW/}C<+�9821K]G,K0�8!8K?Gk9XC(4F!=/5H?S@z�Z8KJ.025O,HB/R#<:X7(25CYA�/1Zk#<!QGfA�#Y+hKW2}9325KW98#(25#</14FC(!'%k#(.RZ34F!3K?HD#<!QGf#<:F:8/5Z3K[%k#M.RZ346!8K?HDHB/R#<21/14F!37+h21CM%Ö/5Z3Kb#(:6:FCYO=rË#(!3!3K?#(:64F!37j)3!346/g/1C�/5Z3KU9Q#(.REY#<7M46!37d)8!34s/'#<25KU.0CM!3!3K].y/1K]G�e*O&�8�*K]G�%'C</546CM!�/12R#<!8H19XC(21/1KW2RH?Sjz�Z8K?H1K/12R#<!8H19QCM2a/5KW2RH|%'CY^MK`#(:6CM!37gC(!3Kp�3�,K?GL25C(),/5K(S
Ð � � ®W¯�V@Nt°QP@R8¬
C|#(.RZkC(+�/1Z8KJ7M46^MKW!f9325C,.0K]H1H146!87VHB/5KW98HD#<25KJH1KW9Q#<2R#Y/1K[C(9XKW2R#Y/14FC(!QHWSv "!b#MG3G,46/14FC(!�>=/1Z8KJ^Y#<254FC()8H�/12R#<!8H19QCM2a/5KW2}C(9XKW2R#Y/14FC(!QH:64FE(K`:FCM#(G346!37Q>*)3!3:FCM#(G346!37k#(!8Gb/12R#<!8H19QCM2a/546!87g#(21K�#<:;H1CI4F!8.0:F)8G,K]GL46!L/1Z8K�C(9XKW2R#Y/14FC(!QHD.W:F#MH1H?S

Ð 0AP<¯�# � °-® I ®z�Z3Kf2R#PA�%k#Y/5KW254F#(:�>@9325C,G,)8.0/5HV#(!8G�/1Z8KU4F!M/5KW25%'K?G,4;#Y/5Kf98#<21/5H\/1Z8#</I#<25Kf9325C,G,)8.WK?G�G,)3254F!37d/1Z8KU9325C,.0K?H5H146!37dC(+c25#PA%'#</1K?214;#<:�4F!=/1Ck9325C,G,)8.0/_+hC(25%Ù/5Z3K\4F!8Ha/5#<!Q.0K?H_C<+~A}CM21E*934FK?.WK\.0:;#(H5HWS.&3CM2_K?#M.RZj9321C,G,)Q.y/_/BO*9XK(>3/5Z3KVA�#Y+hK?2_C(2JG,46K\/1Z8#</21K]Ha)3:6/5Hc#<+Õ/1K?2cK?#(.RZL9325C,.0K?H5H146!37'Ha/1KW9j4;Hc#gA}CM21E*934FK?.WKJAc46/1ZdG,46xXK?21K?!=/_9321CM9QK?2a/546K]HWS
Ð . P�N-¬
&3C(2}KW^MKW25Og:FC</]>=/1Z3Kp46!3+hC(25%'#</14FC(!f#(eQCM),/}/5Z3KJ/14F%gK`H19QK?!M/c#Y/DK?#M.RZf9325C*.WK?H5Ha4F!37\)8!34s/�4;H}Ha/1CM21K]Gk46!U/1Z34;H�.0:;#(H5HWS ��C(/5HD#<25K7(KW!8KW2R#Y/1K]GLAcZ3KW!d/5Z3Kg93:F#(!=/J.0CM!M/521CM:6:FKW2[46!346/14;#Y/5K?H[/1Z3KI9325C*G3)8.y/546CM!�C<+|#k9Q#<21/14;.0)3:;#<2J:6C(/?S[n[:FH1C8>qAcZ3K?!d/1Z3KI)3!346/5Hp#<25K/1C'eQK�25KWADC(25E(K]G'/1Z8KWOb#(21K`%k#(G3Kp4F!=/1C'!3K?A�:FC</RHD/1Z8#</[#<25Kp25C()3/1K?Gb4F!8G,KW9XKW!QG,KW!=/1:FO(S

Ð�� ¯�PBW L�I N-¬EV@R W ��¯�W(®W¯R¬z�Z3K�9325C*G3)8.y/RHc.0:;#(H5H�Z8#(Hc4F!,+hCM21%k#Y/546CM!L#(eQCM),/c/1Z8K`�8!8#<:w9321C,G,)Q.y/5H?>3!8#(%'KW:FO(>3e34F9XC(:;#<2 R � R{>8e3469XC(:;#<2 � R � >Q#(!8G I 
/PP¬/12R#<!8H14FHa/1CM25H?S[z�Z3KgC(2RG,K?25H�+hCM2JK]#(.RZ�9821C,G,)8.0/J4F!8.0:F)8G,KI/1Z8Kgi=)8#(!M/54s/BOjC(+�9321C,G,)Q.y/`21K]iM)84625K?Gu>Q/1Z8KgG,4;H198#Y/R.RZ&G3#Y/5KI#(!8G/1Z3K�93254FC(254s/BOkC(+w/1Z8K�C(2RG,KW2]S
ÐYX ®MR3¬MPY¯R¬z�Z3KpH1KW!QHaCM25H}.0:;#(H5H|4F!8.0:F)8G,K]H}/1Z3K�G,KW+hK?.y/cG,KW/1K?.0/1CM2}+hCM2D.RZ8K?.RE*46!87\/1Z8Kp%k#MHaE,HDG,KW^MKW:FC(9XK?Gf#<+Õ/1KW2D/5Z3KJ:F46/1Z3CM7(2R#<93Z*OkHB/5KW9�>/1Z3K_CM9,/14;.W#(:QH1KW!8H1C(2~4F!'/1Z8K[KW984s/R#Y�,OI)8!34s/|/1C\%'K?#MHa)821K�/5Z3K_/5KW%'9QK?25#</1)325KcC<+q/5Z3K[)3!84s/]>=#(!8Gg/1Z3KJHaK?!8HaCM2~/1ZQ#Y/|4F!8G,4;.W#</1K?H/1Z3K�7=#(H('8CYA ^MKW:FC,.046/BOf46!L/5Z3K�KW9346/5#<�,Of)3!346/?S
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Ð	� ¯�V�R3¬y°-®MR�N X N PY¯1®
C|#(.RZj%k#(.RZ846!3KVZ8#(Hp#<!d4F!393),/pe3),xqKW2J/1CbZ3C(:;Gj/1Z8KV:FC</5H[AD#(4s/546!87k/1CbeQKI9321C,.WK?H5HaK]GL#(!8G�#(!dC(),/593),/`e3),xqKW2[AcZ8KW25KV46/93:F#M.0K]H|/5Z3K�:FC</5Hc/1Z8#</_Z8#P^(K`.0CM%g98:6KW/1K?GL9325C,.0K]H1H146!87g#(!8GUA�#<46/14F!37g/1CkeXK`/12R#<!QHa9XC(21/1K]Gk/1C'/5Z3K�!3KW�=/c%k#(.RZ846!3KMS

z�Z3Kg#<eXCY^(KV.W:F#MH1H1K?H[%gC,G,K?:v/1Z3Kg^Y#<2546CM)8H_K?!M/54s/546K]H[4F!�/5Z3Kg93:F#(!=/?S`z�Z3KI#MH1H1C,.04;#Y/14FC(!deXK0/BADKWK?!�/5Z3KVK?!M/54s/546K]H`HaZ3CYA_H_/1Z3K?4624F!M/5KW2521K?:F#</14FC(!8H?S
Ð�� ¯�P I ®0¬R¬ X T3®R®MN Ë/g7M46^MK?Hg#<:F:}/5Z3Kj9QC=H1H14Fe3:6Kb21CM),/1K]HI/1Z8#</'#Ô:6C(/'.?#<!$/5#<EMKb#(!8G�/5Z3KL/14F%gKj25K?i=)34F21K]G�/1C�9325C,.0K?H5HIK?#(.RZ$98#<21/gCM!$K]#(.RZ%'#M.RZ34F!3K(>,AcZ34;.RZL4FHc)QHaKW+h)3:wG,)3254F!37kH1.RZ3K]G,)3:F46!878S
Ð�� P L N"® � V<¯�W Ë/�7M46^MK?HD/5Z3K\HB/R#<21/_#<!8GbKW!8Gb/546%'K?H_C<+@K?#(.RZbC(9XKW2R#Y/546CM!U/5Z8#Y/_K]#(.RZL:6C(/�7MC*K?HD/1Z821CM)37(ZjG,)32546!87g9821C,G,)8.0/14FC(!�S
ÐYX L�� . P�N Ë/cHa/1CM21K]HD/1Z3K�25KW:;#Y/546CM!beXK0/BADKWK?!U/5Z3K�98#(21K?!M/c:FC</_#<!QGb46/5H[Ha)3e8:6C(/5H?S
ÐYX L���� �D¯]W(®W¯R¬z�Z3K�C(2RG,KW2RHD+hC(2[/1Z3KV9321C,G,)Q.y/J#(21K�G,4F^*4FG,K]Gj46!=/5CUHa)8eQCM25G,K?25H?>3AcZ3K?21K�K]#(.RZdH1)3eQCM25G3KW2_.0CM2125K?H19XC(!8G3HD/5CU#kH146!37M:6K�:FC</JC<+9321C,G,)Q.y/5H?S
Ð 0AP<¯�# � °-® I ® X L�� � VY¯ Nz�Z3K[25KW:;#Y/546CM!keQKW/BA}K?KW!f/5Z3K[^Y#(214FC()8H|98#<21/5H|/1ZQ#Y/�%'#(E(K_)89f/1Z8KJ9325C,G,)8.0/?>M/1Z8#</D4;HW>=/5Z3KJe846:F:QC(+w%k#Y/5KW254F#(:FH|46!,+hCM21%k#</14FC(!4FHcHa/1CM21K]Gb#MHc#<!j#<7(7M21K?7M#</14FC(!f25KW:;#Y/546CM!UeXK0/BADKWKW!L/5Z3K�A}CM21E*934FK?.WK?H?S

º 3�¼ 3�¼43 �MÂ � 7�Ç*> 7�Ç3¾vÃ3ÁaÂ�:�½gÇ8Á?:1:�Æ�Ç8¿
z�Z3K'#(.0/14F^(K'G3#Y/R#<e8#MHaKV+hK?#Y/5)325K?H`Ha)8939QCM2a/5K?G&e=Od ":F:F)8HB/525#UKW!37M46!8KIADKW25KI)QHaK]Gd/1CL4F!,+hC(25%Ó/1Z3K'CM9QK?25#</1C(2p#<eXC(),/`/525#(!8Ha9XC(21/1K?2#<!QGf%k#(.RZ34F!3KJ%'#(:s+h)8!8.y/546CM!8HWS~ "!L#(G3G34s/546CM!�>*AcZ3KW!3K?^(K?2|/5Z3K`!=)8%VeXKW2�C<+{G3K0+hK?.0/14F^(KL×1G,4FK?H5Ø\4F!b#VAD#<+hKW2D4FH�#(eQCY^MKJ#V/1Z325K?H1Z3C(:;G/1Z8K[C(9XKW2R#Y/5C(2�4;H}46!,+hCM21%'K]G'/1Z8#</|/5Z3K[O*4FKW:;GkZ8#(H}G,K0/5KW2546CM25#</1K]GuS{�c)8:6K]H}#(21K_4F!8.WC(259QCM25#</1K?Gg4F!k/1Z8KpG3#</5#(e8#(H1KcAcZ34;.RZU.RZ3K?.REI/1Z8KHa/5#Y/5KIC(+�/1Z8KI/525#(!8H19QCM2a/5KW2pAcZ3KW!3K?^(K?2[/5Z3Kg/12R#<!8H19QCM2a/5KW2`.0:;#(H5H[4;H`)39qG3#Y/5K?Gu>{#<!8G&4s+}/1Z3K'HB/R#Y/5Kg4;HpeQK?46!87b)39qG3#</1K?G&/1C�� H 
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Equipment Names Time

34.00 35.00 36.00 37.00 38.00 39.00 40.00 41.00

Roaster1

Mixer1

Lot or Batch

D320-1

D320-1

Grinder1

Blender1

Dripper1

R149

R149

R150

R150

R151

R151

D320-2

D320-2

D310 Quit

D321-1

D321-1 D321-2

&v4F7()325K'¸?�3SF¸(Ñ~Ò|:F#(!M/ �J46K?A�G,4;Ha98:F#POMK?GbC(!jld Bm_nJo
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����� �% ;6�� 80/ ���!:<�E��12�98

z�Z3Kk^Y#<254FC()8HpC(e*)BK?.y/RH`46!�/5Z3Kk93:;#<!=/V.0CM!M/546!*)3CM)8H1:6O�.RZ8#(!37(Kg/5Z3KW4F2\HB/R#Y/5K?H?Sfz�Z3Kk93:;#<!=/\G,4FH193:;#PO�4;H`+h21K]i=)3KW!=/1:FO�)39qG3#</1K?GÔ/5C25K*'8K].y/�/1Z3K\.W)32521K?!M/_Ha/5#</1)8H�C(+{/5Z3K�93:;#<!=/cAc4s/5Z3C(),/_KW�,93:64;.046/[i=)3KW25O*46!87ge*Ok/5Z3K�C(9XKW2R#Y/5C(2]S



�����������
	����!� �.�
��	������.	 � � ���
	 �!�E��� � �

Lot or Batch No

Start Time

End Time

Equipment Name (Dripper)

88.5

89.5

91.5

90.5

87.5

00:10 00:20 00:40 00:5000:3000:00 

09:33:35

09:34:25

09:35:35 09:37:35

00:35

00:30

00:25

00:20

00:15

00:05

00:00

00:10

09:36:25 09:38:25

90.89

89.75

89.41

90.75

88.50

90.27

90.30

90.40

90.28

88.97

90.46

88.58

89.58

89.29

90.29

90.35

88.65

90.60

88.85

90.44

90.41

90.21

90.20

89.45

Water Temp. for each

Water Temp. for each batch

batch vs. Time

D320-1 D320-3 D321-4

&v467M)321K'¸]�3SGF,Ñ@Ò�25C*.WK?H5H��[4FKWA G,4FH193:;#PO(K]GfC(!dld Bm[nJo
Ð nÙ%k#(.RZ846!3KL.0CM)3:FGNeQKjKW46/1Z8KW2g46! 
4%�.!�g> X � � � � > �� � � � X X 
����ÄCM2 %�� 0���HB/R#Y/5K(S�n[H'H1C=CM!$#(Hg#Ô%'#M.RZ34F!3K.RZ8#<!37MK?Hc46/5H`Ha/5#</1K(>Q/1Z8KIe8#M.RE*7(25C()3!8Gj.WC(:FC(2[C(+~/1Z3KI4F.WC(!�25KW9821K]HaK?!M/546!87'/1Z3Kg%k#(.RZ34F!3KI.RZQ#<!37MK?H�/5CU4F!8G,4;.W#Y/5KV/5Z3KV!8KWAHB/R#Y/1KpC<+w/1Z3K`%k#(.RZ34F!3KMSv��Z8KW!b/1Z3K`%k#(.RZ34F!3Kp4FHD4F!U/5Z3K �� � � � X�X 
����ÈHB/R#Y/1KM>*/1Z3K`!8#(%'KJC(+�/1Z3K�.W)32125KW!=/�:6C(/D)8!8G,KW29321C,.WK?H5Ha4F!37g4FHc#(:FH1CkG,4FH193:;#PO(K]GuS
Ð &{46�,K?Gg%'C</546CM!I/525#(!8H19QCM2a/5KW2RHv.?#<!'eXK_46!'K?4s/5Z3KW2�
4%�.!� C(2 � ���"
����·HB/R#Y/1KM>(AcZ34F:FK�/1Z3K,'QK0�,46e8:6Kc%'C</546CM!g/12R#<!8H19QCM2a/5KW2RH.W#<!b#<:;HaCIeQK`4F! .�� H %�CM2���� . � H %ÄHB/R#Y/1K]HWS~z�Z3K`G,46xXK?21K?!=/D25C(),/5K?H�#<:FC(!87\AcZ34;.RZU/5Z3K[/525#(!8H19QCM2a/5KW2RH|.W#(!U%'CY^(Kp#<25KHaZ3CYAc!j4F!j/1Z3KIG,4FH193:;#PO(SD��Z3KW!�/1Z3K�/525#(!8H19QCM2a/5KW2c4;H_4F!d%gC(/14FC(!d46/5H[:6C,.W#</14FC(!j4;H_)39qG3#Y/5K?G�#</J#k.0K?2a/R#<4F!L+h21K]iM)8KW!8.WOb4F!/1Z3K\G3#</5#(e8#(H1K(S|z�Z8KV.0)32525KW!=/_:6C,.?#Y/14FC(!L4;H_25K*'8K].y/1K]GL46!L/1Z8K\93:;#<!=/JG,4;Ha98:F#POfe*Ob%gCY^*4F!37'/1Z8K`/12R#<!8H19QCM2a/5KW2c4;.0CM!b/5Ck/1Z8K98#<21/14;.0)3:;#<2�C(xqH1K0/cC(!L/5Z3K�98#<21/14;.0)8:F#(2D25C()3/1K(S
Ð z�Z3KV.0)82125KW!=/[.0CM!=/1KW!=/RH_C<+~4F!393),/`#<!8GjCM),/198),/Je3)3xXK?25H[C<+~KW^MKW25OU%k#(.RZ34F!3KV#(21KIG,4FH193:;#PO(K]GuS} Ë+~/5Z3KVe8),xXK?2J.WC(!=/5#(46!8H[#:6C(/?>,46/5Hc!8#(%'Kp4;H_G,4;H193:F#POMK?GU46!L/1Z8K�e3),xqKW2_4;.0CM!�S@ Ë+v/5Z3K`e3),xqKW2_4;HcK?%g93/BOk/1Z3K?!j/1Z3K�:;#<eXKW:u25K?#MG3H � '_ � *FS
Ð z�Z3KV^Y#<:F)3K]H_C<+|/1Z3KgHaK?!8HaCM25H[Z8#P^(K`/5CUeXKI4F%'%'K?G,4;#Y/5KW:FOjG34FH193:;#PO(K?GL/5Cf/5Z3KICM9QK?25#</1CM2?S_z�Z3K'H1KW!8H1C(2RH_#<25K\25KW9325K?H1KW!=/5K?G#(H_H5.W#(:6K]HW>3Ac46/1Z�#(!d46!QG,4F.?#Y/5C(2c/5Z8#Y/[%'CY^MK?H_#(:6CM!37'/1Z3KIH1.?#<:FK`/1CUG,4;H193:F#POU/1Z3KI.0)32521K?!=/_^P#(:6)8K\C<+@/1Z8K\98#<2R#<%'KW/1KW2_/1Z8#<//1Z3K\H1KW!8H1C(2�4;H�%'K?#(H1)32546!878S

�C�!-#�,� � 8>����3��E8#- �&" * �=-; 	�21�8;�
z�Z3Kp93:;#<!=/}4F!=/1KW21+-#(.WK[9325CY^*4FG3K?H~+hCM21%kH|+hC(2DC(2RG,KW2}KW!=/125O(S~z�Z3KJC(2RG,KW2D4F!,+hC(25%k#Y/14FC(!U4FHDHB/5C(25K?Gk4F!k/5Z3KpG8#Y/5#(e8#(H1K(Sv "!b#MG3G,46/14FC(!�>/1Z8KbH1K0/IC(+[.0)32525KW!=/ICM25G,K?25HV.W#<!$eQKLH1.RZ3K]G,)3:FK?G�e*O�H1KW:FK?.y/546!87d/1Z3KjH5.RZ3K?G,)8:6K?2I#<!QG�7(4F^*46!37�/1Z3KjHB/R#<21/IG3#</5#�C(+[H1.RZ8K?G,)3:F4F!37/1Z821CM)37(Zd#<!8C</1Z8KW2�+hC(25%jS}nH1K0/_C(+~C(2RG,KW2RH�.W#<!jeXK\KW!=/5KW25K?Gb/1Z325C()87(ZL/1Z3K\+hC(25%Ï#<!QGLH1)3e8H1K?i=)3K?!=/1:FOUC(!8K�C<+v/1Z3KVH5.RZ3K]G,)3:FKW2RH.W#(!�eXKV4F!=^MC(EMK?GL/1Cb9325KW98#(21K�/5Z3KIH5.RZ3K]G,)3:FKI#(HJ%'KW!=/14FC(!8K?Gd4F!\0}Z8#(9,/1K?2 Ú SJz�Z3KgHB/521)8.0/1)325KVC(+~/1Z3KI+hC(25%kHc+hCM2JCM25G,K?2[K?!M/521O#<!QGbH5.RZ3K?G3)3:64F!37k#<25K�HaZ8CYAc!b4F! &{4F7()821K'¸?�8S �QS
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09:37:35

09:38:25

D320-4Lot or Batch No

Start Time

End Time

89.5

91.5

90.5

09:33:35

09:34:25

09:35:35

00:00

00:10

09:36:25

90.28

90.46

88.65

88.85

D320-1 D320-3
Equipment status (Blender)

for each batch at the first process

(Blender) for the lot D320

D320-4Lot or Batch No

Start Time

End Time

88.5

89.5

91.5

90.5

87.5

00:10 00:20 00:40 00:5000:3000:00 00:35

00:30

00:20

00:00

00:10

D320-1 D320-3
Equipment status (Dripper)

for each batch at the second process

(Dripper) for the lot D320

09:35:25

09:34:35 09:36:25

09:37:35

09:38:25

09:39:25

00:05

00:15

00:25

90.25

90.50

89.25

88.50

89.50

90.25

89.5089.25

88.95

89.50

90.00

90.00

89.7088.70

88.75

89.50

89.00

89.00

00:05

00:15

00:20 89.85

89.50

87.25

90.00

90.89

89.50

89.41

87.50

89.25

90.35

91.25

89.50

89.40

89.40

89.40

88.50

89.40

T
em

pe
ra

tu
re

Time

T
em

pe
ra

tu
re

&v4F7()325K'¸?�8S �8Ñ	�wC</��[4FKWA G,4;Ha98:F#POMK?GfCM!dld Bm_nJo
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ADD ORDER

Order Entry Form

Make Schedule

OK CANCE

CANCEL

 BP-NPN 

BP-PNP

CMOS Lagrangian

Quantity:

Priority:

Begin Date:

Due Date: Heuristic

4

10

SCHEDULE

1997-01-09 12:00:00

1997-01-08 09:30:00

&v4F7()325K'¸?�3S �8Ñ�TJ2RG,KW2�C|!M/521Of#(!8Gdo,.RZ3K]G,)3:F46!37/&8C(25%'H
� ����1 / 3�1�8;� � ��"����;�%12�98;6
��KcZ8#P^(K�HaK?KW!g46!I/1Z8Kc:F#MHB/�.RZ8#(9,/1K?2@/1Z8#</v/5214F7(7MKW2RH@#<25K}4F!8.0:F)8G,K]GI/1C`!3C</54s+hO\/1Z3K_#(9393:F4F.?#Y/14FC(!'#<eXC()3/@KW�3.0KW93/14FC(!8#(:*.WC(!8G34s/546CM!8HWS��Z3K?!�#j!8C</146�Q.?#Y/14FC(!�4;H�21K].0K?46^MK?Gu>w#LAc4F!8G,CYA�4FH�9XC(989QK]GÔ)89�AcZ84F.RZ�G,4;Ha98:F#PO,H�#<!�#<989321CM93254F#</1Kg%gK]H1H5#<7MKV/5Cd46!3+hC(25%�/1Z8KC(9XKW2R#Y/5C(2`#<eXC(),/�/5Z3K'K0�3.0K?9,/14FC(!Q#<:~KW^MKW!=/?S'z�Z34;H`4FH�#M.W.WC(%'98#<!846K]G�e*O&#<!�#<)QG,46CL%'K?H5H1#(7(KI/1Z8#</�46!,+hCM21%kHp/5Z3KkC(9XKW2R#Y/5C(2pC<+/1Z8KJ98#(2a/54F.W)3:;#<2DKW^(K?!=/?S~z�Z3K`#<)8G,4FCV4F!=/1K?2a+-#M.0K[4;HDZ3KW:F9,+h)3:u4F!bG325#PAc4F!37\/5Z3K`#Y/a/5KW!=/14FC(!bC<+�/5Z3KpC(9XKW2R#Y/1CM2�/5CV/5Z3K?H1KJKW�3.0KW93/14FC(!8#(:KW^MKW!=/5H?Sd "!�/5Z3KbH1KW%'4;.0C(!QG,)8.y/5C(2I93:F#(!=/?>v/1Z3KbKW^MKW!=/5HV!3C</54s�8K]GN#<25K'+-#<4F:F)321KbC<+c%k#(.RZ34F!3K]HV#<!QG '8K0�,4Fe3:FK /12R#<!QHa9XC(21/1K?25H?>{#(!8G4F!,+hC(25%k#Y/14FC(!LC<+v^(K?21Of:FCYA O*4FKW:;GuS
� 8#"������ ���!� �%128#��� 1���� 6

z�Z3K'^*46K?A 7MKW!3K?25#</14FC(!�25C(),/546!8K?H`#<25KI4F!8.WC(259QCM25#</1K?G&46!Ô/1Z8Kg4F!=/1K?2a+-#M.0KgC<+|/5Z3KkHaK?%'4F.WC(!8G,)Q.y/1CM2`93:F#(!=/?S'z�Z3K'21CM),/14F!3K?HpADKW25K4F!8.0CM219XC(2R#Y/5K?GdAc46/1Z�^(K?21Od:F4s/1/1:FKk.RZ8#<!37MK?H?>uHa4F!8.0Kg/5Z3KWO�25K?#MGd4F!,+hC(25%k#Y/14FC(!&+h21CM%¢/1Z8K'G8#Y/5#(e8#(H1KI#(!8G�7MKW!3K?25#</1KI/1Z3KkG,4;H193:F#PO4F2125K?H19QK].y/546^MK_C<+u/5Z3KpH19XK?.046�Q.J.0C(!=/5KW!=/5H?S~z�Z3K[93:;#<!=/D^=4FKWA·H1Z3CYA_H}#<:F:8/5Z3KJ:FC</RH~/5Z8#Y/�A}K?21K[9321C,.WK?H5HaK]G'Ac4s/5Z346!L#�/546%'Kp46!=/1K?21^Y#(:#<!QG'/1Z3K[/14F%'KJH1:6C(/}4F!fAcZ34;.RZk/1Z3K?O'A}K?21K_eXKW4F!37I9321C,.WK?H5HaK]GIe*O'K?#M.RZk%k#(.RZ34F!3K(S@z�Z3KJ9321C,.WK?H5H�^*46K?A·HaZ8CYA_H@/1Z3K[/1K?%g9XKW2R#Y/5)325K#<!QGf/5Z3K�^(K?:6C,.046/BOfC(+v7=#(H1K?HD46!L/5Z3K�KW9346/5#<�,Of)3!346/_AcZ34F:6K�K]#(.RZL:6C(/�A�#(H�eXKW4F!37'9325C,.0K?H5H1K?GuS "!U#MG3G,46/14FC(!�>,#V.WC(!=/125C(:Q98#<!8KW:X9321CY^*4;G,K?H�/1Z3KpC(9XKW2R#Y/5C(2}Ac4s/5ZU#<!b46!=/1K?2a+-#M.0Kc/5CgG34625K?.0/1:FO'.WC(!=/125C(:8/1Z3Kp^Y#<2546CM)8H�K]i=)34698%gK?!=/4F!'/1Z3KJ93:F#(!=/?S�&3C(2|K0�3#<%'93:FK(>M/1Z3K[C(9XKW2R#Y/1CM2�.W#(!	��
���*>���
�����
~C(2 +�� ��� 0�� 
 ���;+ ����� 0�� ����
�� ����C(+�#�%k#(.RZ34F!3Kce*Og.W:64;.RE*46!87�C(!'/1Z8K.0CM2125K?H19XC(!8G,4F!37'.0CM!M/521CM:qe3),/a/5C(!jAcZ34;.RZj21K]Ha)3:6/5H�4F!dHaK?!8G,4F!37g/1Z3K\#(939325C(93254;#Y/1K`.0CM!=/125C(:uHa4F7(!Q#<:q/1Cg/5Z3K�%k#(.RZ34F!3K�.0CM!M/521CM:6:FKW2]S
� �f��� #�¦%$d¤W�[¦§�[�'�v£p�@�W�I�������@£\�W¤W�
z�Z3K�4F!=/1KW21+-#(.WK`AD#(4s/RH�+hC(2cK?^(KW!=/RHD+h21CM%Ä/1Z8K�)8HaK?2c:64FE(K\#(!*OfC</5Z3KW2 �#(9393:F4F.?#Y/546CM!�S~ "!d#(G3G,46/14FC(!w>34s/JAD#(4s/RHD+hC(2�/1254F7(7(K?25H}+h25C(%/1Z8KLG3#</5#(e8#(H1Kk/1ZQ#Y/I4F!,+hCM21% /1ZQ#Y/g/1Z3KjHB/R#Y/5)8HVC(+[HaCM%'KUC(e*)BK?.y/RHVZQ#P^(KU.RZ8#(!37(K]G�C(2V/1Z8#</'#(!NK0�3.0K?9,/14FC(!Q#<:�.0C(!QG,4s/546CM!NZ8#MH#<254;HaK?!�S�o*KW!8H1C(2V^P#(:6)8K?HV#(21KU21K]iM)8K?Ha/1K?GÔ+h25C(%�/1Z3Kb21K]#<:6r�/546%'KfH1KW25^(K?2\AcZ34;.RZ�/1Z3K?!N9QK?214FC,G,4;.W#<:F:FO&/525#(!8Ha%'46/5H\/1Z3Kf^Y#(:6)3K]H�/5C/1Z8KV4F!M/5KW21+-#(.WKV9325C(7M25#(%LScz�Z3KI46!=/5KW21+-#(.0KV9321CM7(2R#<% #<:;HaCfA�#<46/5H_+hC(2J/1Z3KV/12R#<!8H1%'4FH5H146CM!dC<+~/1Z8K?H1KVHaK?!8H1C(2[^Y#(:6)3K]HWSJz�Z=)QHW>X/1Z8K9325C(7M25#(% .0CM!8Ha4;Ha/5H�C(+u%V)3:6/14F93:FK[4F!M/5KW2R#(.0/14F!37`/1Z325K?#MG3H?S~TJ!3K_/1Z325K?#MGIA�#<46/5H�+hC(2}KW^(K?!=/5H@+h25C(%�/1Z3KJ)8H1KW2�4F!k/1Z8K � �[/5l�#(46! ��C*C(9 *C<+ ��#<!8GU/BA}CgC</5Z3KW2D/5Z321K]#(G3HDK]#(.RZUA�#<46/�+hC(2cG3#</5#<eQ#(H1K[/5214F7(7MKW2RH}#(!8Gf25K?.WKW4F9,/cC<+{4F!,+hCM21%k#Y/546CM!f+h25C(%�/5Z3K`21K]#<:6r�/546%'K`HaK?21^MKW2]S��Z3K?!3KW^MKW2I/1Z3KjG,4;Ha93:;#PO�Z8#(HV/1C�eXKb)39qG3#</1K?G$/1CÔ21K '8K?.0/I/5Z3KjHB/R#Y/1)QHVC(+[K?i=)34F93%'KW!=/'C(2I/1Z3KL^Y#<:F)3K?HgC<+c/5Z3KjHaK?!8HaCM25H?>@/1Z8K
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.0CM2125K?H19XC(!8G,4F!37VG34FH193:;#POk21CM),/14F!3Kp4FH�#(G8G,K?GU/1CI/1Z3K`:F4FHa/�C<+{25C()3/14F!3K?H|/1Z8#</ �ÈKW�,K?.0)3/1K?HDAcZ3K?!f/5Z3KW25K�#<25K[!3CgKW^MKW!=/5H}+h25C(%�/1Z8K)8H1KW2]S
C~�3.WKW9,/546CM!8#<:=KW^MKW!=/5Hv#<25K}!8C</146�8K]G\e*O�/1254F7(7(K?25H�/1Z8#</�#<25K|4F!=^MC(EMK?G�e*O`/1Z8KD25)3:FK?H{/1ZQ#Y/~.RZ3K?.RE`+hCM2{/5Z3K?H1K�.0C(!QG,4s/546CM!8H?S{��Z3K?!H1)8.RZ&#'/5214F7(7MKW2[4;HJ21K].0KW4F^(K]Gu>X4s/p46!8G34F.?#Y/1K]H[K?4s/5Z3KW2`#f%k#M.RZ346!8K\C(2J/12R#<!8H19XC(21/1KW2_+-#<4F:6)325K(>XC(2J/1ZQ#Y/JO*4FKW:;GdZ8#MH[7MC(!3K\eXKW:FCYA /1Z8KK?.WC(!3CM%'4F.J:6K?^(K?:�S
0}CM2125K?H19QCM!8G,4F!37(:FO(>*#<!j#<989321CM93254F#</1K[%'K]H1H5#<7MKJ4;H�93:;#PO(K?GUC(!b/1Z3K�#()8G,4FC'G3KW^*4F.WKp/1CkG,2R#PA�/1Z3K�#</a/1K?!=/14FC(!LC<+/1Z8K�C(9XKW2R#Y/1CM2?>,#(:6CM!37IAc46/1ZL/5Z3K�^*4FH1)8#<:u%'K]H1H5#<7MK(STJ!j21K].0K?46^*4F!37k/1Z8K�/125467M7(K?2?>,/5Z3KI#(9393:F4F.?#Y/546CM!LZQ#(Hc/5Cf25K0/1254FKW^(K`/5Z3K\98#(2a/54F.W)3:;#<2[Ha/5#</1)8H[46!,+hCM21%k#</14FC(!j/1ZQ#Y/[A�#(H[)39XG8#Y/1K]G#<!QG�)39XG8#Y/1Kf/1Z3KUG34FH193:;#POÔ#(.?.0CM25G,4F!37M:6OMSUz�Z3KfKW�,#M.y/V4F%'93:FKW%'KW!=/5#</14FC(!�4F!=^MC(:F^(K]H�.025K?#Y/546!87d21)3:FK?H�/1Z8#</\�825KU#<:FKW21/1K?25H`AcZ3K?!/1Z8KW25K_4FH}#�.RZ8#<!87(Kc4F!k/1Z3KJHB/R#Y/1)QH�4F!,+hC(25%k#Y/14FC(!'C(+X/5Z3K[9Q#<21/14;.0)3:;#<2~CMe!)BK?.0/?S�o*4F!8.0K[#(:6K?2a/5KW2RH�.W#(!3!3C(/|.0C(!*^MKWOIG8#Y/5#`^Y#(:6)3K]HW>M/1Z8KG3#</5#<eQ#(H1KcZ8#(H@/5C\eXK_21K]#(GI/1CV7(K0/|/1Z3K_)89XG3#</1K]GfHB/R#Y/5)8HWS@n·.?#<:F:6e8#M.REV4;H|#MH1H1C,.04;#Y/1K]GVAc46/1Zf/1Z3Kf×5#<:FKW21/1K?2 �825K?G3Ø`K?^(KW!=/}G3K0�8!3K]G4F!� ":6:F)8Ha/12R#3>XAcZ34;.RZ�Ac46:F:@eQKI46!*^MC(E(K]GjAcZ3KW!8KW^(K?2J#(!=Oj#<:FKW21/1K?2_�825K?H?SJz�Z8KI#<989321CM93254F#</1K\G,4;Ha98:F#POL21CM),/14F!3KV/1Z8#</J)39qG3#Y/5K?HJ/1Z8KHa/5#Y/5)8H�C<+v/1Z8K�C(e!)BK].y/c4FH[.W#<:F:FK?GU+hC(2cK?#M.RZL#(:6K?2a/_H1467M!8#<:tS
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/P(WM® � #<!8GN/1Z3K W �@R V!
g° I 
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operation (arg_listt):ret_type

association
attribute : data_type

link attribute

association name

Many (Zero or More)

Exactly One

Numerically Specified

1+ One or More

Zero or  One

2

Class :

Binary Association

Association

Q ualifier

name
CLASS 1 CLASS 2

CLASS 1 CLASS 2

CLASS 2

CLASS 1 CLASS 2

CLASS

CLASS

CLASS

CLASS

CLASS

PART_1
CLASS

PART_2
CLASS

CLASS
ASSEMBLY

CLASS1 CLASS2

SUPER CLASS

SUBCLASS2SUBCLASS1

CLASS NAME

Generalization(Inheritance)

Link

Aggregation

Multiplicity of Associations

Ternary Association

Qualifiied   Association

Object  Model  Notation
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Event causes Transition between states: Event with Attribute:

Initial and Final States: Action on a Transition:

Guarded Transitions: Ouput Event on a Transition:

Actiona and Activity while in the State: Sending an Event to Another Object:

State Generalization (Nesting): Concurrent Subdiagrams:

State-1 State-2 State-1 State-2

State-1 State-2

State-1 State-2

State-1

State-1 State-2

Intermediate

State Name

Class-3

Superstate
Superstate

Substate-2

Substate-1 Substate-3

Substate-2 Substate-4

Substate-1 Substate-2

Substate-4

Substate-3Substate-1

State-2

Initial
State State

event event (attributes)

event / action

result

event [guard] event1 / event2

event1

event2

exit / exit-action

event-1 / action-1
do: activity-A

entry / entry-action

...

event1

event3 event2

event1

event2

event1

event2

event0
event3

event4

Synchronization of Control:Splitting of Control:

Dynamic Model Notation
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. .INSTORAGE

      IDLE  BEINGUSED

    INUSE

dispatched

idled

storeequip (st_id)

restoreequip (loc)

discard

STATE: INUSE OF EQUIPMENT

CLASS: EQUIPMENT

CLASS: SUPPLY_EQUIP
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/ send

CLASS: PROGRAM-DRIVEN 

IDLE

DOWN

PROCESSING

LOAD

NEXT PART

OPERATE   UNLOAD
 PART

WAIT FOR TOOLS

           do: stopunit
 

do: loadtools

do:exec.prog

broughtup

tools
arrive

-
toolsreq.

process (op, qty)

haltunit

/ send procdone

[more
 parts]

 

/ startprog

      HALTED

  START

SETUP

do: check if
program avail.

do: m/c
 setup

 
do : load program

do: store
cntrl. comm. operation 

do: prepare

startup

/ send 

/ send 

OPERATIONAL

progreq[no]

setup (op, part_det)

machup

STATE: INUSE OF CLASS EQUIPMENT

/ send
rdyforop

/ send ready

breakdown

m/c for

toolsaquired/ send

downsignal

  do: stopunit
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OPERATIONAL

TRANSPORTING

  START
READY

MOVING LOADING UNLOADING
BLOCKED

DOWN
HALTED

haltunit

startup

cleared

obstructed

stopopern

do: stoptransp
     

do: stoptransp

do: poweron

do: decide next suboperation

[move] [load] [unload]

[opover]

/ send

/ send

/ send

/ send

transpdown  / send 

transup

transpfailure

ready

clear

/ sendobstruction (det.)

transpdone

transpop (op, details)

CLASS: TRANSPORTER

. broughtup
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changemode(op)

    READY

changeroute (route_no)

/ send

do: Load transp. program

do: load new route

do:  check if transp. 

program exists (op)

[avail] modechanged

modechanged

progreq

EXTRA STATES  (REFINEMENT OF TRANSPORTER CLASS)
CLASS: FLEXIBLE_MOTION

/ send routechanged

/ send

/ send
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CLASS: PRODN_MONITOR

    SAFE UNSAFE

MONITORING

[timeout] / readvalues

  MONITORING

partpasses/ addtocount 

.

CLASS: ENVIRON_MONITOR

[exceeded limit] / alarm on

[normal] / alarm off
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HALT

START

MONITORING

CLASS: SENSORS

haltunit

startup

pollstatus

/ send

 / send

ready

status (det.)

STATE: INUSE OF EQUIPMENT

  SCANNING

MONITORING

partarrives

/ send

[nodefect]

[defect]

   do: inspect

.

.

CLASS: DEFECT_DETECT

defectsignal (part_id)
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MACHINE CONTROL
CLASS: SUPERVISORY_CONTROL

machining (op, mc_id)

ready

progreq

toolsaquired

rdyforop

 

procdone

[no]

[yes]

 

do: transop (details)

[tools req] [setup req]

[correct config]

machiningdone/ send

toolsreq

do: waste treatment

  do: decide lot fate
do: machining (op, mc_id)
do: transport (op, details)

[storage]

[another m/c]

[discard]

downsignal

.

.

. .

.

.

/ send

    do: startup

do: check m/c operational

do: send part program

  do: check m/c config.

do: setup (op, part_det)

do: toolsarrive

do: transport (op, details)do: decide storage loc.

transpdone

 do: process (op, qty)
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 .

 .

 .

 .

   

  do : transp (op, details)do: machining (op, mc_id)

do: decide next operation

[product]

[sent to storage]
do: decide when to resume

processing

[resume]
[newlot]

newlot (lot_no, purpose)

transpcomplete
mcdone

[machining]

  do: make next lot

do: wait for all other lots
that make the new lot.

/ send
newlot (lot_no, purpose)

CLASS: SUPERVISORY_CONTROL
LOT MANAGER

makenewlot
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TRANSPORTER CONTROL
CLASS: SUPERVISORY_CONTROL

.

.

transport (op, det.)

ready

routechanged

modechanged

transpdone

transpdone

[on]

[off]
do: sendnew transp.

 

[cannot clear]

[moreops]

transpover

transpover / send

[none]

transpfailed (status)

.

.

..

changemode (op)
do: 

do:  newroute(rt_no)

do: try to clear

do: check transp config.

do: check transport status

  do: startup

do: schedule another transp.

  do: wait for transp

  do: select transporter

operation

program

completion
do:wait for opern.

transp (op, det.)

transpcomplete

stoptransp,
   transpfailed (status)

progreq

transpdone
[noops]

transpover

[routechange]
 changeroute (rt_no)/ send

[prog change]

obstructed (det.)

/ send
/ send

/ send

clear

do: transport (op, det.)

do: transop (op, det.)
transpfailure
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status (details)
  do: pollstatus

do: wait for next poll do: exception handling

do: examine for exception

[exception]

[no exception]

[timeout]

   do: defect handling

MONITORING

STATUS MONITORING AND EXCEPTION HANDLING

CLASS: SUPERVISORY_CONTROL

defectsignal (part_id)


