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-K[!P[!JRQJRKO!VJ!31bF1!QUJRW!RJ!QOJRJ[LX!MKTK!P[X!U[LJOMXYXMU^[!VJ!YPLULXR![J_OXR!X!_OUR!

MYXOXRW!YXTU[XOJRW!XRLUYYKRXRW!gURUYJR!a!P[X!RJMPJ[MUX!VJ!MXYU\X!VJ!MKYKO!MOJTX!X!ZYX[MK!MOJTXW!

MXgd!MYXOXW!MK[!QP[LKR![J_OKRW!J[!QXOLJ!_OUR!MYXOX!X!_OUR!KRMPOXW!TKLJXVX!VJ!ZYX[MKW! gUOTJ!X!

YU_JOXTJ[LJ!RPX`JW!ZYKcPJ!X!RPZZYKcPJW!LJOOKRX#!

W"#.(.)%#&3!.(X*Y,R(

%Y! MUMYK! XOJ[KRK! k6l! ! QOJRJ[LX! P[! JRQJRKO! VJ! ""3b"G;! QUJR! a! QOJRJ[LX! LOJR! [U`JYJR!

XOJ[KRKRW! gYP`UKbJRLPXOU[KR! RJQXOXVKR! QKO! MPJOQKR! YPLSLUMKR! VJ[KTU[XVKR! k6l! *[gJOUKOW! k6l!

.JVUX!a!k6l!,PQJOUKO#!

)X!(OJ[URMX!k6l!*[gJOUKOW!QOU[MUQXY!OJRJO`KOUK!VJY!-XTQK!QOJRJ[LX!P[!JRQJRKO!VJ!31b81!QUJR!

a! JRLX! MK[RLULPSVX! QKO! P[X! XOJ[URMX! MPXO\KRXW! MOJTX! X! MXgd! MYXOXW! RPZLOX[RQXOJ[LJW!

RPZLOX[RYpMUVXW! _OX[K! gU[K! X!TJVUKW! RPZOJVK[VJXVX!X! RPZX[_PYXOW! gOUXZYJ! X!TKVJOXVXTJ[LJ!

MK[RKYUVXVXW!TKVJOXVX!X!OJ_PYXO!RJYJMMU^[W!TXLOU\![K!`URUZYJW!MJTJ[LK!RUYUMJK#! !
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)X!(OJ[URMX!k6l!.JVUX!QOJRJ[LX!P[!JRQJRKO!XQOKfUTXVK!VJ!"Gb;:!QUJR#!)X!(OJ[URMX!k6l!

.JVUX!RJ!MXOXMLJOU\X!QKO!QOJRJ[LXO!JRLOXLKR!VJ!MXYU\XRW!YPLULXR!a!XOJ[URMX!MPXO\KRXW!ZYX[MX!X!

MXgd!MYXOXW!RPZLOX[RQXOJ[LJW!RPZLOX[RYpMUVXW!_OX[K!gU[K!X!TPa!gU[KW!RPZOJVK[VJXVK!X!

RPZX[_PYXOW!gOUXZYJ!X!TKVJOXVXTJ[LJ!MK[RKYUVXVXW!OJ_PYXO!RJYJMMU^[W!TXLOU\!XOMUYYKRXW!MJTJ[LK!

YU_JOXTJ[LJ!MXYMeOJK#!

)X!XOJ[URMX!k6l!,PQJOUKO!QOJRJ[LX!P[!JRQJRKO!XQOKfUTXVK!VJ!3:bI:!QUJR!a!JRLe!MK[RLULPSVX!

QKO! P[X! XOJ[URMX! MPXO\KRXW! MOJTX! X! ZYX[MX! MOJTXW! LOX[RQXOJ[LJW! LOX[RYpMUVXW! _OX[K! gU[K! X!

TJVUKW! RPZOJVK[VJXVX! X! RPZX[_PYXOW! gOUXZYJW! TKVJOXVXTJ[LJ! MK[RKYUVXVXW! TKVJOXVX! X!

OJ_PYXO! RJYJMMU^[W! TXLOU\! XOMUYYKRXW! MJTJ[LK! YU_JOXTJ[LJ! MXYMeOJKW! MK[! U[MYPRUK[JR! VJ!

_YXPMK[ULX!

W"#.(!.1&W.(X.Y,R(

-K[! P[! JRQJRKO! VJ! 3;bF1! QUJRW! RJ! QOJRJ[LX! MKTK! P[X! MXYU\X! VJ! MKYKO! MOJTX! X! ZYX[MK!

MOJTXW!MXgd!MYXOXW!MK[!QP[LKR![J_OKRW!J[!QXOLJ!_OUR!MYXOX!X!_OUR!KRMPOXW!TKLJXVX!VJ!ZYX[MKW!

gUOTJ!X!YU_JOXTJ[LJ!RPX`JW!ZYKcPJ!X!RPZZYKcPJW!LJOOKRX#!

W"#.(.)%#&3!.(X45Y,R(

/OJRJ[LX!P[!JRQJRKO!VJ!"F"b"8F!QUJR!a!JRLe!MK[RLULPSVX!QKO!XOJ[URMX!MPXO\KRXW!MXgd!MYXOXW!

LOX[RQXOJ[LJW! LOX[RYpMUVXW!_OX[K!gU[K!X!TJVUKW!RPZOJVK[VJXVX!X!RPZX[_PYXOW! gOUXZYJW!J[!QXOLJ!

TKVJOXVXTJ[LJ! MK[RKYUVXVXW! TKVJOXVX! X! OJ_PYXO! RJYJMMU^[W! TXLOU\! [K! `URUZYJW! MJTJ[LK!

MXYMeOJKW!_YXPMK[ULUMXj!MK[!U[LJOMXYXMUK[JR!VJ!YPLULXR!

!.1&W.(X45Y,R(

-XYU\X!VJ!MKYKOXMU^[!MOJTX!X!ZYX[MK!MOJTXW!MXgd!MYXOXW!MK[!QP[LKR![J_OKRW!J[!QXOLJ!_OUR!

MYXOX! X! _OUR! KRMPOXW! TKLJXVX! VJ! ZYX[MKW! gUOTJ! X! YU_JOXTJ[LJ! RPX`JW! ZYKcPJ! X! RPZZYKcPJW!

LJOOKRX#!

W"#.('%(1*$&$.3(X4-,R(

)PLULXR!VJ!MKYKOXMU^[!_OUR!KRMPOXW!_OUR!MYXOXW!TKVJOXVXTJ[LJ!VPOXW!XRLUYYKRXW!gURUYW!J[!QXOLJR!

YXTU[XOW!MXYU\X!MOJTX!X!ZYX[MK!MOJTXW!MXgd!MYXOXW!MK[!QP[LKR![J_OKRW!J[!QXOLJ!_OUR!MYXOX!X!_OUR!
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KRMPOXW!TKLJXVX!VJ!ZYX[MKW!gUOTJ!X!YU_JOXTJ[LJ!RPX`JW!ZYKcPJ!X!RPZZYKcPJW!LJOOKRX#! !

A")4.!&"#($%#.,R(4KOPCDIHZCIKBER/KNOEHOBE(

-K[!P[!JRQJRKO!VJ!3:1b38:!QUJRW!RJ!MXOXMLJOU\X!QKO!YX!QOJRJ[MUX!VJ!XOMUYYKYULXR!a!YUTKYULXR!

MKYKO! OK]K! YXVOUYYKW! MXgd! MNKMKYXLJW! MXgd! OK]U\KW! MXgd! MYXOKW! J[! QXOLJ! _OUR! `JOVKRXW! gUOTJ! X!

TKVJOXVXTJ[LJ!VPOXW!J[!QXOLJ!RPX`JW!VJ!KOU_J[!MK[LU[J[LXY#!<XMUX!YX!ZXRJ!QOJRJ[LX!P[X!\K[X!

VJ! ! XOJ[URMXR!MPXO\KRXRW!VJ!MKYKO!MOJTX!X!MXgd!MYXOXW!LOX[RQXOJ[LJW!LOX[RYPMUVXW!VJ!_OX[K!gU[K!

X! TPa! gU[KW! RPZOJVK[VJXVK! X! RPZX[_PYXOW! RPJYLXW! J[! QXOLJ! TKVJOXVXTJ[LJ! MK[RKYUVXVXW!

OJ_PYXO!RJYJMMU^[W!J[!QXOLJ!TXLOU\!XOMUYYKRXW!MJTJ[LK!YU_JOXTJ[LJ!MXYMeOJKW!VJ[KTU[XVX!HXRXY!

4J[X#!

A")4.!&"#($&@*@.!*,(

-K[!P[!JRQJRKO!VJ!"F"?b"I8?!QUJRW!JRLe!VU`UVUVX!J[!VKR!TUJTZOKRo!4UaPaXMP! *[gJOUKO!a!

4UaPaXMP!,PQJOUKO#! ! !

K,R($I[G[KHG(&BVODIED(\(%EHOBE(&BVODIED(K(4OFIE](

%Y!.UJTZOK!4UaPaXMP!*[gJOUKO!JRLe!MK[RLULPSVK!QKO!MK[_YKTJOXVKRW!XOJ[URMXR!a!XOMUYYXR!cPJ!

VJRMX[RX[! J[! VURMKOVX[MUX! gPJOLJTJ[LJ! JOKRU`X! RKZOJ! YX! gKOTXMU^[! 4J[X! A.XOKMMK! JL! XYj!

@XYVJ\W"88ID#!

)XR!XOMUYYXR!RK[!VJ!MKYKO!OK]K!YXVOUYYK!TKLJXVXR!VJ!ZYX[MK!a!YKR!MK[_YKTJOXVKR!MK[LUJ[J[!

MNJOL!TPYLUMKYKOW!MPXO\K!YJMNKRK!a!OKMXR!TJLXT^OgUMXR!AMPXOMULXRD#!%Y!XTZUJ[LJ!VJQKRUMUK[XY!JR!

VJ! LUQK! gYP`UXY! a! MKOOJRQK[VJ[! X! OSKR! QOKfUTXYJR! U[LJOTULJ[LJR! MK[! YXO_XR! JRLXMUK[JR! RJMXR!

A.XOKMMK!JL!XYW!"88ID#!

/XOX! JRLJ! JRLPVUK! RJ! NX! RPZVU`UVUVK! X! 4UaPaXMP! *[gJOUKO! J[! VKR! MUMYKR! cPJ! [KR! QJOTULJ!

`URPXYU\XO!YX!\K[X!QJOTJXZYJ!J!UTQJOTJXZYJ!VJY!TUJTZOK!*[gJOUKO!VJ!YX!5KOTXMU^[!4UaPaXMP#!

4UaPaXMP! *[gJOUKO! "#b! ! -K[_YKTJOXVK! _OPJRK! VJ[LOK! VJ! P[X! TXLOU\! XOJ[KbXOMUYYKRX! MK[!

ZPJ[XR!QOKQUJVXVJR!QJLOKgSRUMXR!a!MK[LU[PUVXV!X!YK!YXO_K!VJ!LKVX!JY!eOJX!VJ!U[`JRLU_XMU^[#!

4UaPaXMP! *[gJOUKO! 1#b! ! %RLJ! MUMYK! JRLe! MK[RLULPUVK! QOU[MUQXYTJ[LJ! VJ! XOMUYYXR! a! XOMUYYKYULXR! !

VJ!MKYKO!MXgd!YXVOUYYKW!QXOVK!OK]U\XW!TXOO^[W!_OUR!a!_OUR!`JOVKRXW!TKVJOXVXTJ[LJ!gUOTJ!X!gUOTJW!

cPJ!MK[RLULPaJ!J[!P[!JfMJYJ[LJ!RJYYK#! !

(
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T,R($I[G[KHG(3GLODIED(\%EHOBE(4OFIE(K(3GLODIED](

(OJ[URMXR!MK[_YKTJOeLUMXR! YSLUMXR!VJ[LOK!VJ!P[X!TXLOU\!XOMUYYKRXW! MK[! U[LJOMXYXMUK[JR!VJ!

XOMUYYX!a!XOMUYYKYULXR!XZU_XOOXVXR#!

A")4.!&"#(")$%2*.W.,R("NI^EHOBE(

%RLX! gKOTXMU^[! QOJRJ[LX! P[! JRQJRKO! QOKTJVUK! VJ! G?:bI3:! QUJR#! )ULKY^_UMXTJ[LJ! JRLe!

MK[RLULPSVX! QKO! YPLULXR! VJ! MKYKO! `JOVJ! XY! LJMNK! a! X! YX! ZXRJj! QOJRJ[LX[VK!J[! RP! QXOLJ! MJ[LOXY!

U[LJOMXYXMUK[JR! VJ! XOJ[URMXR! gU[XR! VJ! MKYKO! _OUR! `JOVKRK! a! YUTKYULXR! VJ! MKYKO! `JOVJ#! A%RLX!

VJRMOUQMU^[!_JKY^_UMX!VJY!MXTQK!@<'W!NX!RUVK!LOX[RMOULK!VJY!JRLPVUK!VJ!U[aJMMU^[!VJ!X_PX!VJY!

TURTK!MXTQKW!OJXYU\XVK!QKO!/JLOKQOKVPMMUK[D#!

(

(

(

(

(

(

(

(

(

(

(
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!./&$*1"(5(&#$%)/)%$.!&"#(3&34&!.(

5,-( ( 3OHGOBHIK(FO(&BCODLDOCKHIJB(

)X!RJMPJ[MUX!VJ!U[LJOQOJLXMU^[!RJ!VJLXYYX!X!MK[LU[PXMU^[o!

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

AI^GDK(5R-(3OHGOBHIK(FO(IBCODLDOCKHIJB([(QKLOE(OPCDGHCGDKN(HEB(_ONEHIFKFOP(_KDIKTNOP(

(

(

(

-XYUZOXMU^[!
VJ!QK\KR! !

Geoestadística integrada 

-K[`JORU^[!VJ!LUJTQK!X!QOKgP[VUVXV!a!TXQJK!
JRLOPMLPOXY!MK[!`JYKMUVXVJR!`XOUXZYJR!

.KVJYK!VJ!`JYKMUVXV!VJRQPdR!VJ!YXR!
MKOOJMMUK[JR!VJ!QK\KR! !

.XQXR!JRLOPMLPOXYJR!VJ!NKOU\K[LJR!J[!QOKgP[VUVXV  

'JRPYLXVK!VJ!MXYUZOXMU^[!
VJ!NKOU\K[LJR!  

+XLKR!VJ!QK\KR!AQJOgKOXMU^[!VJ!QK\KRW!
OJ_URLOKR!VJ!QK\KRWOJ_URLOK@,/W!JLM#D!

'JRPYLXVK!VJ!U[LJOQOJLXMU^[!J[!JY!VKTU[UK!
VJY!tiempo 

 

.U_OXMU^[!QOJXQUYXTUJ[LK!J[!

LUJTQK!A.('@%)D!

-PZK!RSRTUMK!VJ!
TU_OXMU^[!QOJXQUYXTUJ[LK!
J[!LUJTQK!

([eYURUR!VJ!-PZK!

VJ!-KNJOJ[MUX!

Interpretación auxiliar y QC 
*[LJOQOJLXMU^[!J[!JY!VKTU[UK!VJY!LUJTQK!

.KVJYK!VJ!`JYKMUVXV!

'.,!VJ!TU_OXMU^[!

QOJXQUYXTUJ[LK!J[!

LUJTQK!
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,J!KZRJO`X!VJ!YX!,JMPJ[MUX!cPJW!YKR!QXRKR!VJ!U[LJOQOJLXMU^[!VJ!VKTU[UK!VJ!QOKgP[VUVXV!

RK[!o!

"D! %[LOXVX!VJY!MPZK!RSRTUMK!X!YX!%RLXMU^[!VJ!4OXZX]K#!

1D! %[! ZXRJ! VJ! YKR! VXLKR! VJ! TU_OXMU^[! QOJXQUYXTUJ[LK! J[! LUJTQKW! OJXYU\XTKR! YKR!

RURTK_OXTXR!RU[LdLUMKR!MK[!YKR!OJ_URLOKR!JYdMLOUMKR!VJ!QK\KR!QXOX!YX!MXYUZOXMU^[!VJ!NKOU\K[LJR#!

3D! 'JXYU\XTKR!YX!U[LJOQOJLXMU^[!VJ!NKOU\K[LJR!a!TKVJYK!VJ!gXYYXR#!

;D! 0ZLJ[JTKR!JY!TKVJYK!VJ!`JYKMUVXV!VJRQPdR!VJ!MKOOJMMUK[JR!VJ!QK\KRW!OJXYU\XTKR!YX!

MK[`JORU^[!VJ!LUJTQK!X!QOKgP[VUVXV!MK[!VUMNK!TKVJYK!VJ!`JYKMUVXV#!

5,5( ( !DOKHIJB(FO(3IPQE^DKQKP(3IBC`CIHEP(

%[!JY!MXTQK!-PaXZJ[Kb,X[RXNPXOU!NXa!;"!QK\KR!W!J[LOJ!YKR!MPXYJRW!I!QK\KR![K!MPJ[LX[!

MK[! YKR!VXLKR!R^[UMKRW!QKO! YK!MPXY![K!RJ!QPJVJ[!MOJXO! YKR!RURTK_OXTXR!RU[LdLUMKR#! ! (RS!NX[!

MOJXVK!YKR!RURTK_OXTXR!RU[LdLUMKR!VJ!3;!QK\KR#! !

)KR!RURTK_OXTXR!RU[LdLUMKR!gPJOK[!MOJXVKR!TJVUX[LJ!YX!PLUYU\XMU^[!VJY!RKgLqXOJ!,a[LKKY!VJ!

)X[VTXOhW! QXOX! YK! MPXY! RJ! OJcPUOU^! VJ! LKVX! YX! U[gKOTXMU^[! VURQK[UZYJW! LXYJR! MKTK! OJ_URLOKR!

JYdMLOUMKR!XVcPUOUVKR!J[!YKR!VUgJOJ[LJR!QK\KRW!a!YXR!`JYKMUVXVJR!@,/!VJY!/K\K!-PaXZJ[Kb1F!a!

/K\K!-PaXZJ[Kb1I#!

-KTK!OJRPYLXVK!VJ!JRLX!U[LJOQOJLXMU^[W!RJ!KZLP`UJOK[!3;!RURTK_OXTXR!RU[LdLUMKR#!,U!ZUJ[!

JR! MUJOLK! cPJ! J[! JY! RJMLKO! 0JRLJW! [K! RJ! MK[L^! MK[! U[gKOTXMU^[! VJ! QK\KR! QXOX! QKVJO!

MKOOJYXMUK[XO!VJ!TJ]KO!TX[JOX!YX!U[LJOQOJLXMU^[!VJ!YKR!VUgJOJ[LJR!NKOU\K[LJRj!RU[!JTZXO_KW!MXRU!

YX!LKLXYUVXV!VJ!YXR!OJgYJfUK[JR!VJ!YKR!LKQJR!U[LJOQOJLXVKRW!KgOJMJ[!J[!_J[JOXY!ZPJ[X!MKNJOJ[MUX!

a!MK[LU[PUVXV!RSRTUMX!YK!cPJ![KR!NX!QJOTULUVK!LJ[JO!P[!ZPJ[!OJRPYLXVK!J[!YX!U[LJOQOJLXMU^[!VJ!

YKR!VUgJOJ[LJR!NKOU\K[LJR! ! A5U_POX!1b1#" 5U_POX!1b1#FD#!)KR!RU_PUJ[LJR!gPJOK[!YKR!RURTK_OXTXR!

RU[LdLUMKR!MOJXVKR!QXOX!YKR!RU_PUJ[LJR!QK\KRo!

" -6>(H%&0b1!

1 -6>(H%&0b3!

3 -6>(H%&0b;!

; -6>(H%&0bF!

F -6>(H%&0bI!
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G -6>(H%&0b8!

I -6>(H%&0b":!

? -6>(H%&0b""!

8 -6>(H%&0b"1!

": -6>(H%&0b"G!

"" -6>(H%&0b"I!

"1 -6>(H%&0b"?!

"3 -6>(H%&0b"8!

"; -6>(H%&0b1:!

"F -6>(H%&0b1"!

"G -6>(H%&0b11!

"I -6>(H%&0b13!

"? -6>(H%&0b1;+!

"8 -6>(H%&0b1F!

1: -6>(H%&0b1G!

1" -6>(H%&0b1I!

11 -6>(H%&0b1?+!

13 -6>(H%&0b'B"!

1; ,(&,(<6('*b"!

1F ,(&,(<6('*b1!

1G ,(&,(<6('*b3!

1I ,(&,(<6('*b;!

1? ,(&,(<6('*bI!

18 ,(&,(<6('*b?!

3: ,(&,(<6('*b8!

3" ,(&,(<6('*b":!

31 ,(&,(<6('*b""!

33 ,(&,(<6('*b"1+!

3; ,(&,(<6('*b,0"!
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3IPQE^DKQKP(PIBC`CIHEP(FON(/EaE(!*@.<%#"R5( ( (

)X! QOKVPMMU^[! VJ! YKR! QK\KR! PLUYU\XVKR! J[! YX! RS[LJRUR! VJ! YKR! R^[UMKR! a! VJ[RUVXV! VJ! YXR!

MPO`XR!VJ!OJ_URLOKW!NXMUJ[VK!OJgJOJ[MUX!X!YXR!QKRUZUYUVXVJR![XLPOXYJRW!_XTTXW!a!YXR!MPO`XR!VJ!YX!

\XQXLX#!-K[!8"1FgLrR!YX!LXRX!VJ!RPRLULPMU^[!RJ!OJgYJ]X!YX!MXQX!.1!a!.1bMXQX!LOX[RgJOUVK!MK[!JY!

TURTK! RJMMU^[W! MK[! P[X! gOJMPJ[MUX! VJ! ;:<\! qX`JYJL! YX_K! RJ! QPJVJ! YK_OXO! P[X! TJ]KO!

XVJMPXMU^[!MK[!YKR!OJRPYLXVKR!VJ!RJMMU^[#!

3IPQE^DKQKP(PIBC`CIHEP(FON(/EaE(!*@.<%#"R7( (

%Y!RURTK_OXTX!RU[LdLUMK!VJY!QK\K!-6>(H%&0b3!gPJ!U[LJOQOJLXVK!PLUYU\X[VK!YKR!RU_PUJ[LJR!

OJ_URLOKR! JYdMLOUMKRo! OJ_URLOK! R^[UMK! a! OJ_URLOK! VJ! VJ[RUVXVW! XY! LKTXO! MKTK! OJgJOJ[MUX! JY!
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TJ]KO!OJRPYLXVK!VJ!MXYUZOXMU^[#!

3IPQE^DKQKP(PIBC`CIHEP(FON(/EaE(!*@.<%#"R5-( (

%Y!RURTK_OXTX!RU[LdLUMK!VJY!QK\K!-6>(H%&0b1"!gPJ!U[LJOQOJLXVK!PLUYU\X[VK!YKR!RU_PUJ[LJR!

OJ_URLOKR! JYdMLOUMKRo! OJ_URLOK! R^[UMK! a! OJ_URLOK! VJ! VJ[RUVXVW! XY! LKTXO! MKTK! OJgJOJ[MUX! JY!

QKLJ[MUXY!JRQK[Le[JKW!$'#!a!-(),#!-K[!YX!`JYKMUVXV!VOUgL!VJ!8:I;!gLrRW!JY!OJgYJMLU[_!NKOU\K[!.1!

MKU[MUVJ!MK[!JY!NKOU\K[LJ!.1!VJ!YX!RJMMU^[#!(VUMUK[XYTJ[LJW!MK[!YX!gOJMPJ[MUX!VJ!OUMhJO!qX`JYJL!

VJ!38!<\W![KR!QJOTULU^!MKOOJYXMUK[XO!YX!RJMMU^[!RSRTUMX!MK[!JY!RURTK_OXTX!RU[LdLUMK#!.JVUX[LJ!

YX!PLUYU\XMU^[!VJY!RKgLqXOJ!%VUL!,a[LNJLUMR!VJ!RJURqKOhW!RJ! OJXYU\^! YX!TKVUgUMXMU^[!VJ! YX!QXOLJ!

RPQJOUKO! a! YX! U[gJOUKO!VJY!NKOU\K[LJ!.1!VJY! RURTK_OXTX!RU[LdLUMK!VJ! YX! RJMMU^[!QXOX! YK_OXO!JY!

TJ]KO!OJRPYLXVK!VJ!MXYUZOXMU^[#!

3IPQE^DKQKP(PIBC`CIHEP(FON(/EaE(!*@.<%#"R55( (

%Y!RURTK_OXTX!RU[LdLUMK!VJY!QK\K!-6>(H%&0b11!gPJ!U[LJOQOJLXVK!PLUYU\X[VK!YKR!RU_PUJ[LJR!
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OJ_URLOKR! JYdMLOUMKRo! OJ_URLOK! R^[UMK! a! OJ_URLOK! VJ! VJ[RUVXVW! XY! LKTXO! MKTK! OJgJOJ[MUX! JY!

QKLJ[MUXY!JRQK[Le[JKW!$'#!a!-(),#!-K[!YX!`JYKMUVXV!VOUgL!VJ!8"1:!gLrRW!JY!OJgYJMLU[_!NKOU\K[!.1!

MKU[MUVJ!MK[!JY!NKOU\K[LJ!.1!VJ!YX!RJMMU^[#!(VUMUK[XYTJ[LJW!MK[!YX!gOJMPJ[MUX!VJ!OUMhJO!qX`JYJL!

VJ!38!<\W![KR!QJOTULU^!MKOOJYXMUK[XO!YX!RJMMU^[!RSRTUMX!MK[!JY!RURTK_OXTX!RU[LdLUMK#!.JVUX[LJ!

YX!PLUYU\XMU^[!VJY!RKgLqXOJ!%VUL!,a[LNJLUMR!VJ!RJURqKOhW!RJ! OJXYU\^! YX!TKVUgUMXMU^[!VJ! YX!QXOLJ!

RPQJOUKO! a! YX! U[gJOUKO!VJY!NKOU\K[LJ!.1!VJY! RURTK_OXTX!RU[LdLUMK!VJ! YX! RJMMU^[!QXOX! YK_OXO!JY!

TJ]KO!OJRPYLXVK!VJ!MXYUZOXMU^[#!

3IPQE^DKQKP(PIBC`CIHEP(FON(/EaE(!*@.<%#"R57( (

%Y!RURTK_OXTX!RU[LdLUMK!VJY!QK\K!-6>(H%&0b13!gPJ!U[LJOQOJLXVK!PLUYU\X[VK!YKR!RU_PUJ[LJR!

OJ_URLOKR! JYdMLOUMKRo! OJ_URLOK! R^[UMK! a! OJ_URLOK! VJ! VJ[RUVXVW! XY! LKTXO! MKTK! OJgJOJ[MUX! JY!

QKLJ[MUXY!JRQK[Le[JKW!$'#!a!-(),#!-K[!YX!`JYKMUVXV!VOUgL!VJ!81;3!gLrRW!JY!OJgYJMLU[_!NKOU\K[!.1!

MKU[MUVJ!MK[!JY!NKOU\K[LJ!.1!VJ!YX!RJMMU^[#!(VUMUK[XYTJ[LJW!MK[!YX!gOJMPJ[MUX!VJ!OUMhJO!qX`JYJL!

VJ!3?!<\W![KR!QJOTULU^!MKOOJYXMUK[XO!YX!RJMMU^[!RSRTUMX!MK[!JY!RURTK_OXTX!RU[LdLUMK#!.JVUX[LJ!

YX!PLUYU\XMU^[!VJY!RKgLqXOJ!%VUL!,a[LNJLUMR!VJ!RJURqKOhW!RJ! OJXYU\^! YX!TKVUgUMXMU^[!VJ! YX!QXOLJ!

RPQJOUKO! a! YX! U[gJOUKO!VJY!NKOU\K[LJ!.1!VJY! RURTK_OXTX!RU[LdLUMK!VJ! YX! RJMMU^[!QXOX! YK_OXO!JY!

TJ]KO!OJRPYLXVK!VJ!MXYUZOXMU^[#!

3IPQE^DKQKP(PIBC`CIHEP(FON(/EaE(!*@.<%#"R59'( (

%Y!QK\K!-6>(H%&0b1;+!JR!KZYUMPKW!VJ!YX!VUOJMMU^[!&KOLJb%RLJW!JY!RURTK_OXTX!RU[LdLUMK!

VJY!TURTK!QK\K!gPJ!U[LJOQOJLXVK!PLUYU\X[VK!YKR!RU_PUJ[LJR!OJ_URLOKR!JYdMLOUMKRo!OJ_URLOK!R^[UMK!a!

OJ_URLOK!VJ!VJ[RUVXVW!XY!LKTXO!MKTK!OJgJOJ[MUX!JY!QKLJ[MUXY!JRQK[Le[JKW!$'#!a!-(),#!-K[!YX!

`JYKMUVXV!VOUgL!VJ!8"G:!gLrRW!JY!OJgYJMLU[_!NKOU\K[!.1!MKU[MUVJ!MK[!JY!NKOU\K[LJ!.1!VJ!YX!RJMMU^[#!

(VUMUK[XYTJ[LJW! MK[! YX! gOJMPJ[MUX! VJ! OUMhJO!qX`JYJL! VJ!3?!<\W! [KR!QJOTULU^! MKOOJYXMUK[XO! YX!

RJMMU^[! RSRTUMX! MK[! JY! RURTK_OXTX! RU[LdLUMK#! .JVUX[LJ! YX! PLUYU\XMU^[! VJY! RKgLqXOJ! %VUL!

,a[LNJLUMR!VJ!RJURqKOhW!RJ!OJXYU\^!YX!TKVUgUMXMU^[!VJ!YX!QXOLJ!RPQJOUKO!a!YX!U[gJOUKO!VJY!NKOU\K[LJ!

.1!VJY!RURTK_OXTX!RU[LdLUMK!VJ!YX!RJMMU^[!QXOX!YK_OXO!JY!TJ]KO!OJRPYLXVK!VJ!MXYUZOXMU^[#!

3IPQE^DKQKP(PIBC`CIHEP(FON(/EaE(!*@.<%#"R5:( (

%Y! QK\K! -6>(H%&0b1F! MPJ[LX! MK[! JY! OJ_URLOK! VJ! `JYKMUVXV! @,/W! XY! U[LJOQOJLXO! JY!
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RURTK_OXTX! RU[LdLUMK! VJY! TURTK! QK\KW! RJ! LKTX! MKTK! OJgJOJ[MUX! YX! `JYKMUVXV! @,/W! a! RJ!

TKVUgUMX!J[!ZXRJ!VJ!VUMNX!`JYKMUVXV!QXOX!YK_OXO!JY!TJ]KO!OJRPYLXVK!VJ!MXYUZOXMU^[#!%Y!OJ_URLOK!VJ!

VUMNK!QK\K!JR!TeR!MKTQYJLK!cPJ! YKR!VJTeR!W!RKZOJ!LKVKW!JY! OJ_URLOK!R^[UMK!VJY!TURTK!QK\K!

JRLe! TeR! MJOMX[K! X! YX! RPQJOgUMUJ#! %Y! RURTK_OXTX! RU[LdLUMK! VJ! JRLJ! QK\K! gPJ! U[LJOQOJLXVK!

PLUYU\X[VK! YKR!RU_PUJ[LJR! OJ_URLOKR!JYdMLOUMKRo! OJ_URLOK!R^[UMK!a! OJ_URLOK!VJ!VJ[RUVXVW!XY! LKTXO!

MKTK!OJgJOJ[MUX!JY!QKLJ[MUXY!JRQK[Le[JKW!$'#!a!-(),#!-K[!YX!`JYKMUVXV!VOUgL!VJ!I1:1!gLrRW!JY!

OJgYJMLU[_! NKOU\K[! .1! MKU[MUVJ! MK[! JY! NKOU\K[LJ! .1! VJ! YX! RJMMU^[#! (VUMUK[XYTJ[LJW! MK[! YX!

gOJMPJ[MUX!VJ! OUMhJO!qX`JYJL! VJ!38!<\W![KR!QJOTULU^! MKOOJYXMUK[XO! YX! RJMMU^[! RSRTUMX!MK[!JY!

RURTK_OXTX! RU[LdLUMK#! .JVUX[LJ! YX! PLUYU\XMU^[! VJY! RKgLqXOJ! %VUL! ,a[LNJLUMR! VJ! RJURqKOhW! RJ!

OJXYU\^! YX! TKVUgUMXMU^[! VJ! YX! QXOLJ! RPQJOUKO! a! YX! U[gJOUKO! VJY! NKOU\K[LJ! .1! VJY! RURTK_OXTX!

RU[LdLUMK!VJ!YX!RJMMU^[!QXOX!YK_OXO!JY!TJ]KO!OJRPYLXVK!VJ!MXYUZOXMU^[#!

3IPQE^DKQKP(PIBC`CIHEP(FON(/EaE(!*@.<%#"R5=( (

%Y!RURTK_OXTX!RU[LdLUMK!VJY!QK\K!-6>(H%&0b1G!gPJ!U[LJOQOJLXVK!PLUYU\X[VK!YKR!RU_PUJ[LJR!

OJ_URLOKR! JYdMLOUMKRo! OJ_URLOK! R^[UMK! a! OJ_URLOK! VJ! VJ[RUVXVW! XY! LKTXO! MKTK! OJgJOJ[MUX! JY!

QKLJ[MUXY!JRQK[Le[JKW!$'#!a!-(),#!-K[!YX!`JYKMUVXV!VOUgL!VJ!8:F:!gLrRW!JY!OJgYJMLU[_!NKOU\K[!.1!

MKU[MUVJ!MK[!JY!NKOU\K[LJ!.1!VJ!YX!RJMMU^[#!(VUMUK[XYTJ[LJW!MK[!YX!gOJMPJ[MUX!VJ!OUMhJO!qX`JYJL!

VJ!38!<\W![KR!QJOTULU^!MKOOJYXMUK[XO!YX!RJMMU^[!RSRTUMX!MK[!JY!RURTK_OXTX!RU[LdLUMK#!.JVUX[LJ!

YX!PLUYU\XMU^[!VJY!RKgLqXOJ!%VUL!,a[LNJLUMR!VJ!RJURqKOhW!RJ! OJXYU\^! YX!TKVUgUMXMU^[!VJ! YX!QXOLJ!

RPQJOUKO! a! YX! U[gJOUKO!VJY!NKOU\K[LJ!.1!VJY! RURTK_OXTX!RU[LdLUMK!VJ! YX! RJMMU^[!QXOX! YK_OXO!JY!

TJ]KO!OJRPYLXVK!VJ!MXYUZOXMU^[#!

3IPQE^DKQKP(PIBC`CIHEP(FON(/EaE(!*@.<%#"R5?( (

%Y! QK\K! -6>(H%&0b1I! MPJ[LX! MK[! JY! OJ_URLOK! VJ! `JYKMUVXV! @,/W! XY! U[LJOQOJLXO! JY!

RURTK_OXTX! RU[LdLUMK! VJY! TURTK! QK\KW! RJ! LKTX! MKTK! OJgJOJ[MUX! YX! `JYKMUVXV! @,/W! a! RJ!

TKVUgUMX! J[! ZXRJ! VJ! VUMNX! `JYKMUVXV! QXOX! YK_OXO! JY! TJ]KO! OJRPYLXVK! VJ! MXYUZOXMU^[#! -K[! YX!

`JYKMUVXV!VOUgL!VJ!?1G:!gLrRW!JY!OJgYJMLU[_!NKOU\K[!.1!MKU[MUVJ!MK[!JY!NKOU\K[LJ!.1!VJ!YX!RJMMU^[#!

(VUMUK[XYTJ[LJW! MK[! YX! gOJMPJ[MUX! VJ! OUMhJO!qX`JYJL! VJ!38!<\W! [KR!QJOTULU^! MKOOJYXMUK[XO! YX!

RJMMU^[! RSRTUMX! MK[! JY! RURTK_OXTX! RU[LdLUMK#! .JVUX[LJ! YX! PLUYU\XMU^[! VJY! RKgLqXOJ! %VUL!
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,a[LNJLUMR!VJ!RJURqKOhW!RJ!OJXYU\^!YX!TKVUgUMXMU^[!VJ!YX!QXOLJ!RPQJOUKO!a!YX!U[gJOUKO!VJY!NKOU\K[LJ!

.1!VJY!RURTK_OXTX!RU[LdLUMK!VJ!YX!RJMMU^[!QXOX!YK_OXO!JY!TJ]KO!OJRPYLXVK!VJ!MXYUZOXMU^[#!

3IPQE^DKQKP(PIBC`CIHEP(FON(/EaE(!*@.<%#"R5b'( (

%Y!QK\K!-6>(H%&0b1?+!JR!KZYUMPKW!MK[!YX!VUOJMMU^[!&KOLJb0JRLJb0JRLJW!JY!RURTK_OXTX!

RU[LdLUMK!VJY!TURTK!QK\K!gPJ!U[LJOQOJLXVK!PLUYU\X[VK!YKR!RU_PUJ[LJR!OJ_URLOKR!JYdMLOUMKRo!OJ_URLOK!

R^[UMK!a!OJ_URLOK!VJ!VJ[RUVXVW!XY!LKTXO!MKTK!OJgJOJ[MUX!JY!QKLJ[MUXY!JRQK[Le[JKW!$'#!a!-(),#!

-K[!YX!`JYKMUVXV!VOUgL!VJ!?IFG!gLrRW!JY!OJgYJMLU[_!NKOU\K[!.1!MKU[MUVJ!MK[!JY!NKOU\K[LJ!.1!VJ!YX!

RJMMU^[#! (VUMUK[XYTJ[LJW! MK[! YX! gOJMPJ[MUX! VJ! OUMhJO! qX`JYJL! VJ! 38! <\W! [KR! QJOTULU^!

MKOOJYXMUK[XO! YX! RJMMU^[! RSRTUMX! MK[! JY! RURTK_OXTX! RU[LdLUMK#! .JVUX[LJ! YX! PLUYU\XMU^[! VJY!

RKgLqXOJ!%VUL!,a[LNJLUMR!VJ!RJURqKOhW!RJ!OJXYU\^!YX!TKVUgUMXMU^[!VJ!YX!QXOLJ!RPQJOUKO!a!YX!U[gJOUKO!

VJY! NKOU\K[LJ!.1! VJY! RURTK_OXTX! RU[LdLUMK! VJ! YX! RJMMU^[! QXOX! YK_OXO! JY! TJ]KO! OJRPYLXVK! VJ!

MXYUZOXMU^[#!

3IPQE^DKQKP(PIBC`CIHEP(FON(/EaE(!*@.<%#"R)c-( (

%Y! RURTK_OXTX! RU[LdLUMK! VJY! QK\K! -6>(H%&0b'B"! gPJ! U[LJOQOJLXVK! PLUYU\X[VK! YKR!

RU_PUJ[LJR!OJ_URLOKR!JYdMLOUMKRo!OJ_URLOK!R^[UMK!a!OJ_URLOK!VJ!VJ[RUVXVW!XY!LKTXO!MKTK!OJgJOJ[MUX!

JY!QKLJ[MUXY!JRQK[Le[JKW!$'#!a!-(),#!-K[!YX!`JYKMUVXV!VOUgL!VJ!?31:!gLrRW!JY!OJgYJMLU[_!NKOU\K[!

.1!MKU[MUVJ!MK[!JY! NKOU\K[LJ!.1!VJ! YX! RJMMU^[#!(VUMUK[XYTJ[LJW! MK[! YX! gOJMPJ[MUX!VJ! OUMhJO!

qX`JYJL!VJ!;;!<\W![KR!QJOTULU^!MKOOJYXMUK[XO!YX!RJMMU^[!RSRTUMX!MK[!JY!RURTK_OXTX!RU[LdLUMK#!

.JVUX[LJ!YX!PLUYU\XMU^[!VJY!RKgLqXOJ!%VUL!,a[LNJLUMR!VJ!RJURqKOhW!RJ!OJXYU\^!YX!TKVUgUMXMU^[!VJ!YX!

QXOLJ!RPQJOUKO!a!YX!U[gJOUKO!VJY!NKOU\K[LJ!.1!VJY!RURTK_OXTX!RU[LdLUMK!VJ!YX!RJMMU^[!QXOX!YK_OXO!

JY!TJ]KO!OJRPYLXVK!VJ!MXYUZOXMU^[#!

3IPQE^DKQKP(PIBC`CIHEP(FON(/EaE(3.#3.U*.)&R-( (

%Y! RURTK_OXTX! RU[LdLUMK! VJY! QK\K! ,(&,(<6('*b"! gPJ! U[LJOQOJLXVK! PLUYU\X[VK! YKR!

RU_PUJ[LJR!OJ_URLOKR!JYdMLOUMKRo!OJ_URLOK!R^[UMK!a!OJ_URLOK!VJ!VJ[RUVXVW!XY!LKTXO!MKTK!OJgJOJ[MUX!

JY!QKLJ[MUXY!JRQK[Le[JKW!$'#!a!-(),#!-K[!YX!`JYKMUVXV!VOUgL!VJ!8"8:!gLrRW!JY!OJgYJMLU[_!NKOU\K[!

.1!MKU[MUVJ!MK[!JY! NKOU\K[LJ!.1!VJ! YX! RJMMU^[#!(VUMUK[XYTJ[LJW! MK[! YX! gOJMPJ[MUX!VJ! OUMhJO!

qX`JYJL!VJ!;:!<\W![KR!QJOTULU^!MKOOJYXMUK[XO!YX!RJMMU^[!RSRTUMX!MK[!JY!RURTK_OXTX!RU[LdLUMK#!
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.JVUX[LJ!YX!PLUYU\XMU^[!VJY!RKgLqXOJ!%VUL!,a[LNJLUMR!VJ!RJURqKOhW!RJ!OJXYU\^!YX!TKVUgUMXMU^[!VJ!YX!

QXOLJ!RPQJOUKO!a!YX!U[gJOUKO!VJY!NKOU\K[LJ!.1!VJY!RURTK_OXTX!RU[LdLUMK!VJ!YX!RJMMU^[!QXOX!YK_OXO!

JY!TJ]KO!OJRPYLXVK!VJ!MXYUZOXMU^[#!

3IPQE^DKQKP(PIBC`CIHEP(FON(/EaE(3.#3.U*.)&R5( (

%Y! RURTK_OXTX! RU[LdLUMK! VJY! QK\K! ,(&,(<6('*b1! gPJ! U[LJOQOJLXVK! PLUYU\X[VK! YKR!

RU_PUJ[LJR!OJ_URLOKR!JYdMLOUMKRo!OJ_URLOK!R^[UMK!a!OJ_URLOK!VJ!VJ[RUVXVW!XY!LKTXO!MKTK!OJgJOJ[MUX!

JY!QKLJ[MUXY!JRQK[Le[JKW!$'#!a!-(),#!-K[!YX!`JYKMUVXV!VOUgL!VJ!8"8:!gLrRW!JY!OJgYJMLU[_!NKOU\K[!

.1!MKU[MUVJ!MK[!JY! NKOU\K[LJ!.1!VJ! YX! RJMMU^[#!(VUMUK[XYTJ[LJW! MK[! YX! gOJMPJ[MUX!VJ! OUMhJO!

qX`JYJL!VJ!;"!<\W![KR!QJOTULU^!MKOOJYXMUK[XO!YX!RJMMU^[!RSRTUMX!MK[!JY!RURTK_OXTX!RU[LdLUMK#!

.JVUX[LJ!YX!PLUYU\XMU^[!VJY!RKgLqXOJ!%VUL!,a[LNJLUMR!VJ!RJURqKOhW!RJ!OJXYU\^!YX!TKVUgUMXMU^[!VJ!YX!

QXOLJ!RPQJOUKO!a!YX!U[gJOUKO!VJY!NKOU\K[LJ!.1!VJY!RURTK_OXTX!RU[LdLUMK!VJ!YX!RJMMU^[!QXOX!YK_OXO!

JY!TJ]KO!OJRPYLXVK!VJ!MXYUZOXMU^[#!

3IPQE^DKQKP(PIBC`CIHEP(FON(/EaE(3.#3.U*.)&R7( (

%Y! RURTK_OXTX! RU[LdLUMK! VJY! QK\K! ,(&,(<6('*b3! gPJ! U[LJOQOJLXVK! PLUYU\X[VK! YKR!

RU_PUJ[LJR!OJ_URLOKR!JYdMLOUMKRo!OJ_URLOK!R^[UMK!a!OJ_URLOK!VJ!VJ[RUVXVW!XY!LKTXO!MKTK!OJgJOJ[MUX!

JY!QKLJ[MUXY!JRQK[Le[JKW!$'#!a!-(),#!-K[!YX!`JYKMUVXV!VOUgL!VJ!81;:!gLrRW!JY!OJgYJMLU[_!NKOU\K[!

.1!MKU[MUVJ!MK[!JY! NKOU\K[LJ!.1!VJ! YX! RJMMU^[#!(VUMUK[XYTJ[LJW! MK[! YX! gOJMPJ[MUX!VJ! OUMhJO!

qX`JYJL!VJ!;:!<\W![KR!QJOTULU^!MKOOJYXMUK[XO!YX!RJMMU^[!RSRTUMX!MK[!JY!RURTK_OXTX!RU[LdLUMK#!

.JVUX[LJ!YX!PLUYU\XMU^[!VJY!RKgLqXOJ!%VUL!,a[LNJLUMR!VJ!RJURqKOhW!RJ!OJXYU\^!YX!TKVUgUMXMU^[!VJ!YX!

QXOLJ!RPQJOUKO!a!YX!U[gJOUKO!VJY!NKOU\K[LJ!.1!VJY!RURTK_OXTX!RU[LdLUMK!VJ!YX!RJMMU^[!QXOX!YK_OXO!

JY!TJ]KO!OJRPYLXVK!VJ!MXYUZOXMU^[#!

3IPQE^DKQKP(PIBC`CIHEP(FON(/EaE(3.#3.U*.)&R9( (

%Y! RURTK_OXTX! RU[LdLUMK! VJY! QK\K! ,(&,(<6('*b;! gPJ! U[LJOQOJLXVK! PLUYU\X[VK! YKR!

RU_PUJ[LJR!OJ_URLOKR!JYdMLOUMKRo!OJ_URLOK!R^[UMK!a!OJ_URLOK!VJ!VJ[RUVXVW!XY!LKTXO!MKTK!OJgJOJ[MUX!

JY!QKLJ[MUXY!JRQK[Le[JKW!$'#!a!-(),#!-K[!YX!`JYKMUVXV!VOUgL!VJ!81::!gLrRW!JY!OJgYJMLU[_!NKOU\K[!

.1!MKU[MUVJ!MK[!JY! NKOU\K[LJ!.1!VJ! YX! RJMMU^[#!(VUMUK[XYTJ[LJW! MK[! YX! gOJMPJ[MUX!VJ! OUMhJO!

qX`JYJL!VJ!38!<\W![KR!QJOTULU^!MKOOJYXMUK[XO!YX!RJMMU^[!RSRTUMX!MK[!JY!RURTK_OXTX!RU[LdLUMK#!
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.JVUX[LJ!YX!PLUYU\XMU^[!VJY!RKgLqXOJ!%VUL!,a[LNJLUMR!VJ!RJURqKOhW!RJ!OJXYU\^!YX!TKVUgUMXMU^[!VJ!YX!

QXOLJ!RPQJOUKO!a!YX!U[gJOUKO!VJY!NKOU\K[LJ!.1!VJY!RURTK_OXTX!RU[LdLUMK!VJ!YX!RJMMU^[!QXOX!YK_OXO!

JY!TJ]KO!OJRPYLXVK!VJ!MXYUZOXMU^[#!

3IPQE^DKQKP(PIBC`CIHEP(FON(/EaE(3.#3.U*.)&R?( (

%Y! RURTK_OXTX! RU[LdLUMK! VJY! QK\K! ,(&,(<6('*bI! gPJ! U[LJOQOJLXVK! PLUYU\X[VK! YKR!

RU_PUJ[LJR!OJ_URLOKR!JYdMLOUMKRo!OJ_URLOK!R^[UMK!a!OJ_URLOK!VJ!VJ[RUVXVW!XY!LKTXO!MKTK!OJgJOJ[MUX!

JY!QKLJ[MUXY!JRQK[Le[JKW!$'#!a!-(),#!-K[!YX!`JYKMUVXV!VOUgL!VJ!8"?:!gLrRW!JY!OJgYJMLU[_!NKOU\K[!

.1!MKU[MUVJ!MK[!JY! NKOU\K[LJ!.1!VJ! YX! RJMMU^[#!(VUMUK[XYTJ[LJW! MK[! YX! gOJMPJ[MUX!VJ! OUMhJO!

qX`JYJL!VJ!;1!<\W![KR!QJOTULU^!MKOOJYXMUK[XO!YX!RJMMU^[!RSRTUMX!MK[!JY!RURTK_OXTX!RU[LdLUMK#!

.JVUX[LJ!YX!PLUYU\XMU^[!VJY!RKgLqXOJ!%VUL!,a[LNJLUMR!VJ!RJURqKOhW!RJ!OJXYU\^!YX!TKVUgUMXMU^[!VJ!YX!

QXOLJ!RPQJOUKO!a!YX!U[gJOUKO!VJY!NKOU\K[LJ!.1!VJY!RURTK_OXTX!RU[LdLUMK!VJ!YX!RJMMU^[!QXOX!YK_OXO!

JY!TJ]KO!OJRPYLXVK!VJ!MXYUZOXMU^[#!

3IPQE^DKQKP(PIBC`CIHEP(FON(/EaE(3.#3.U*.)&Rb( (

%Y! RURTK_OXTX! RU[LdLUMK! VJY! QK\K! ,(&,(<6('*b?! gPJ! U[LJOQOJLXVK! PLUYU\X[VK! YKR!

RU_PUJ[LJR!OJ_URLOKR!JYdMLOUMKRo!OJ_URLOK!R^[UMK!a!OJ_URLOK!VJ!VJ[RUVXVW!XY!LKTXO!MKTK!OJgJOJ[MUX!

JY!QKLJ[MUXY!JRQK[Le[JKW!$'#!a!-(),#!-K[!YX!`JYKMUVXV!VOUgL!VJ!8"GF!gLrRW!JY!OJgYJMLU[_!NKOU\K[!

.1!MKU[MUVJ!MK[!JY! NKOU\K[LJ!.1!VJ! YX! RJMMU^[#!(VUMUK[XYTJ[LJW! MK[! YX! gOJMPJ[MUX!VJ! OUMhJO!

qX`JYJL!VJ!38!<\W![KR!QJOTULU^!MKOOJYXMUK[XO!YX!RJMMU^[!RSRTUMX!MK[!JY!RURTK_OXTX!RU[LdLUMK#!

.JVUX[LJ!YX!PLUYU\XMU^[!VJY!RKgLqXOJ!%VUL!,a[LNJLUMR!VJ!RJURqKOhW!RJ!OJXYU\^!YX!TKVUgUMXMU^[!VJ!YX!

QXOLJ!RPQJOUKO!a!YX!U[gJOUKO!VJY!NKOU\K[LJ!.1!VJY!RURTK_OXTX!RU[LdLUMK!VJ!YX!RJMMU^[!QXOX!YK_OXO!

JY!TJ]KO!OJRPYLXVK!VJ!MXYUZOXMU^[#!

3IPQE^DKQKP(PIBC`CIHEP(FON(/EaE(3.#3.U*.)&R6( (

%Y! RURTK_OXTX! RU[LdLUMK! VJY! QK\K! ,(&,(<6('*b8! gPJ! U[LJOQOJLXVK! PLUYU\X[VK! YKR!

RU_PUJ[LJR!OJ_URLOKR!JYdMLOUMKRo!OJ_URLOK!R^[UMK!a!OJ_URLOK!VJ!VJ[RUVXVW!XY!LKTXO!MKTK!OJgJOJ[MUX!

JY!QKLJ[MUXY!JRQK[Le[JKW!$'#!a!-(),#!-K[!YX!`JYKMUVXV!VOUgL!VJ!8"1F!gLrRW!JY!OJgYJMLU[_!NKOU\K[!

.1!MKU[MUVJ!MK[!JY! NKOU\K[LJ!.1!VJ! YX! RJMMU^[#!(VUMUK[XYTJ[LJW! MK[! YX! gOJMPJ[MUX!VJ! OUMhJO!

qX`JYJL!VJ!;"!<\W![KR!QJOTULU^!MKOOJYXMUK[XO!YX!RJMMU^[!RSRTUMX!MK[!JY!RURTK_OXTX!RU[LdLUMK#!
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.JVUX[LJ!YX!PLUYU\XMU^[!VJY!RKgLqXOJ!%VUL!,a[LNJLUMR!VJ!RJURqKOhW!RJ!OJXYU\^!YX!TKVUgUMXMU^[!VJ!YX!

QXOLJ!RPQJOUKO!a!YX!U[gJOUKO!VJY!NKOU\K[LJ!.1!VJY!RURTK_OXTX!RU[LdLUMK!VJ!YX!RJMMU^[!QXOX!YK_OXO!

JY!TJ]KO!OJRPYLXVK!VJ!MXYUZOXMU^[#!

3IPQE^DKQKP(PIBC`CIHEP(FON(/EaE(3.#3.U*.)&R-8( (

%Y! RURTK_OXTX! RU[LdLUMK! VJY! QK\K! ,(&,(<6('*b":! gPJ! U[LJOQOJLXVK! PLUYU\X[VK! YKR!

RU_PUJ[LJR!OJ_URLOKR!JYdMLOUMKRo!OJ_URLOK!R^[UMK!a!OJ_URLOK!VJ!VJ[RUVXVW!XY!LKTXO!MKTK!OJgJOJ[MUX!

JY!QKLJ[MUXY!JRQK[Le[JKW!$'#!a!-(),#!-K[!YX!`JYKMUVXV!VOUgL!VJ!8"8:!gLrRW!JY!OJgYJMLU[_!NKOU\K[!

.1!MKU[MUVJ!MK[!JY! NKOU\K[LJ!.1!VJ! YX! RJMMU^[#!(VUMUK[XYTJ[LJW! MK[! YX! gOJMPJ[MUX!VJ! OUMhJO!

qX`JYJL!VJ!;:!<\W![KR!QJOTULU^!MKOOJYXMUK[XO!YX!RJMMU^[!RSRTUMX!MK[!JY!RURTK_OXTX!RU[LdLUMK#!

.JVUX[LJ!YX!PLUYU\XMU^[!VJY!RKgLqXOJ!%VUL!,a[LNJLUMR!VJ!RJURqKOhW!RJ!OJXYU\^!YX!TKVUgUMXMU^[!VJ!YX!

QXOLJ!RPQJOUKO!a!YX!U[gJOUKO!VJY!NKOU\K[LJ!.1!VJY!RURTK_OXTX!RU[LdLUMK!VJ!YX!RJMMU^[!QXOX!YK_OXO!

JY!TJ]KO!OJRPYLXVK!VJ!MXYUZOXMU^[#!

3IPQE^DKQKP(PIBC`CIHEP(FON(/EaE(3.#3.U*.)&R--( (

%Y! RURTK_OXTX! RU[LdLUMK! VJY! QK\K! ,(&,(<6('*b""! gPJ! U[LJOQOJLXVK! PLUYU\X[VK! YKR!

RU_PUJ[LJR!OJ_URLOKR!JYdMLOUMKRo!OJ_URLOK!R^[UMK!a!OJ_URLOK!VJ!VJ[RUVXVW!XY!LKTXO!MKTK!OJgJOJ[MUX!

JY!QKLJ[MUXY!JRQK[Le[JKW!$'#!a!-(),#!-K[!YX!`JYKMUVXV!VOUgL!VJ!8"G:!gLrRW!JY!OJgYJMLU[_!NKOU\K[!

.1!MKU[MUVJ!MK[!JY! NKOU\K[LJ!.1!VJ! YX! RJMMU^[#!(VUMUK[XYTJ[LJW! MK[! YX! gOJMPJ[MUX!VJ! OUMhJO!

qX`JYJL!VJ!;:!<\W![KR!QJOTULU^!MKOOJYXMUK[XO!YX!RJMMU^[!RSRTUMX!MK[!JY!RURTK_OXTX!RU[LdLUMK#!

.JVUX[LJ!YX!PLUYU\XMU^[!VJY!RKgLqXOJ!%VUL!,a[LNJLUMR!VJ!RJURqKOhW!RJ!OJXYU\^!YX!TKVUgUMXMU^[!VJ!YX!

QXOLJ!RPQJOUKO!a!YX!U[gJOUKO!VJY!NKOU\K[LJ!.1!VJY!RURTK_OXTX!RU[LdLUMK!VJ!YX!RJMMU^[!QXOX!YK_OXO!

JY!TJ]KO!OJRPYLXVK!VJ!MXYUZOXMU^[#!

3IPQE^DKQKP(PIBC`CIHEP(FON(/EaE(3.#3.U*.)&R-5'( (

%Y! QK\K! ,(&,(<6('*b"1+! JR! KZYUMPK! MPaX! VUOJMMU^[! XQOKfUTXVX! JR! ,POb&KOLJW! JY!

RURTK_OXTX! RU[LdLUMK! VJY! QK\K!,(&,(<6('*b"1+! gPJ! U[LJOQOJLXVK! PLUYU\X[VK! YKR! RU_PUJ[LJR!

OJ_URLOKR! JYdMLOUMKRo! OJ_URLOK! R^[UMK! a! OJ_URLOK! VJ! VJ[RUVXVW! XY! LKTXO! MKTK! OJgJOJ[MUX! JY!

QKLJ[MUXY!JRQK[Le[JKW!$'#!a!-(),#!-K[!YX!`JYKMUVXV!VOUgL!VJ!81G:!gLrRW!JY!OJgYJMLU[_!NKOU\K[!.1!

MKU[MUVJ!MK[!JY!NKOU\K[LJ!.1!VJ!YX!RJMMU^[#!(VUMUK[XYTJ[LJW!MK[!YX!gOJMPJ[MUX!VJ!OUMhJO!qX`JYJL!
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VJ!38!<\W![KR!QJOTULU^!MKOOJYXMUK[XO!YX!RJMMU^[!RSRTUMX!MK[!JY!RURTK_OXTX!RU[LdLUMK#!.JVUX[LJ!

YX!PLUYU\XMU^[!VJY!RKgLqXOJ!%VUL!,a[LNJLUMR!VJ!RJURqKOhW!RJ! OJXYU\^! YX!TKVUgUMXMU^[!VJ! YX!QXOLJ!

RPQJOUKO! a! YX! U[gJOUKO!VJY!NKOU\K[LJ!.1!VJY! RURTK_OXTX!RU[LdLUMK!VJ! YX! RJMMU^[!QXOX! YK_OXO!JY!

TJ]KO!OJRPYLXVK!VJ!MXYUZOXMU^[#!

3IPQE^DKQKP(PIBC`CIHEP(FON(/EaE(3.#3.U*.)&R3"-( (

%Y! RURTK_OXTX! RU[LdLUMK! VJY! QK\K! ,(&,(<6('*b,:"! gPJ! U[LJOQOJLXVK! PLUYU\X[VK! YKR!

RU_PUJ[LJR!OJ_URLOKR!JYdMLOUMKRo!OJ_URLOK!R^[UMK!a!OJ_URLOK!VJ!VJ[RUVXVW!XY!LKTXO!MKTK!OJgJOJ[MUX!

JY!QKLJ[MUXY!JRQK[Le[JKW!$'#!a!-(),#!-K[!YX!`JYKMUVXV!VOUgL!VJ!?31:!gLrRW!JY!OJgYJMLU[_!NKOU\K[!

.1!MKU[MUVJ!MK[!JY! NKOU\K[LJ!.1!VJ! YX! RJMMU^[#!(VUMUK[XYTJ[LJW! MK[! YX! gOJMPJ[MUX!VJ! OUMhJO!

qX`JYJL!VJ!;:!<\W![KR!QJOTULU^!MKOOJYXMUK[XO!YX!RJMMU^[!RSRTUMX!MK[!JY!RURTK_OXTX!RU[LdLUMK#!

.JVUX[LJ!YX!PLUYU\XMU^[!VJY!RKgLqXOJ!%VUL!,a[LNJLUMR!VJ!RJURqKOhW!RJ!OJXYU\^!YX!TKVUgUMXMU^[!VJ!YX!

QXOLJ!RPQJOUKO!a!YX!U[gJOUKO!VJY!NKOU\K[LJ!.1!VJY!RURTK_OXTX!RU[LdLUMK!VJ!YX!RJMMU^[!QXOX!YK_OXO!

JY!TJ]KO!OJRPYLXVK!VJ!MXYUZOXMU^[#!

5,7( !KDKHCODMPCIHKP(FO(NEP(DOVNOHCEDOP(PMPQIHEP(

 
)KR! VUgJOJ[LJR! NKOU\K[LJR! U[LJOQOJLXVKRW! QOJRJ[LXOK[! P[X! TXaKO! K! TJ[KO! VUgUMPYLXVW!

VJQJ[VUJ[VK! KZ`UXTJ[LJ! VJY! MK[LOXRLJ! VJ! UTQJVX[MUX! XMpRLUMX! a! VJ! YX! MXYUVXV! VJ! YX!

U[gKOTXMU^[! RSRTUMXW! cPJ! J[! [PJRLOK! MXRK! QOJRJ[LX! P[X! MXYUVXV! ZXRLX[LJ! ZPJ[X! MKTK! RJ!

VJLXYYX!X!MK[LU[PXMU^[!o!

"#!b!4KQJ!5KOTXMU^[!<KYYU[#b!)X!gKOTXMU^[!<KYYU[!JR!P[!MPJOQK!VJ!XOJ[URMXR!cPJ!U[gOXaXMJ[!

YX! RJMPJ[MUX! QOJMOJLeMUMX! VJ! TX[JOX! VURMKOVX[LJW! RKZOJ! YX! 5KOTXMU^[! <KYYU[! RJ! J[MPJ[LOX!

VJQKRULXVX!YX!MXYU\X!k-l!YX!TURTX!cPJ!LUJ[J!P[XR!MXOXMLJOSRLUMXR!VJ!UTQJVX[MUX![K!JRLXZYJR!J[!

LKVX!JY!eOJX!VJ!JRLPVUK#!

+J!XMPJOVK!X!YKR!RURTK_OXTXR!RU[LdLUMKRW!JY!LKQJ!VJ!YX!XOJ[URMX!<KYYU[!RJ!J[MPJ[LOX!J[!JY!

MJOK!MOKRRU[_!AsrbD!VJ!YX!K[VUMPYX#!)XR!LOX\XR!RSRTUMXR!J[!YX!\K[X!0JRLJ!a!,PO!RK[!TeR!JRLXZYJR!

a!MK[LU[PXR!cPJ!J[! YX!\K[X!%RLJ#!%[! YX!QXOLJ!%RLJ!JRLX! U[LJOgXMJ!RJ!J[MPJ[LOX!J[! YXR!K[VXR!

UOOJ_POXYJR!MKTQPJRLXR!QKO!P[X!RJOUJ!VJ!`XYYJR!a!JR!VUgSMUY!QXOX!U[LJOQOJLXO!a!QUMXO#!

1#!b!4KQJ!-XYU\X!-!#b!)X!-XYU\X!-!U[gOXaXMJ!YX!XOJ[URMX!<KYYU[!,PQJOUKOW!VUMNKR!RJVUTJ[LKR!



LA PRESENTACIÓN DEL PROCESAMIENTO PRE-STACK TIME MIGRACIÓN DE CUYABENO-SANSAHUARI 3D 

 
Geotech Groups Límited! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !24 

QKO!RJO!VJ!VUgJOJ[LJR!VJ[RUVXVJR!a!QKO!J[VJ!VJ!VUgJOJ[LJR!`JYKMUVXVJRW!_J[JOX!P[!MK[LOXRLJ!VJ!

UTQJVX[MUX!XMpRLUMX!TPa!`URUZYJ!J[!YX!U[gKOTXMU^[!RSRTUMX#!,J_p[!YKR!RURTK_OXTXR!RU[LdLUMKRW!

JY! LKQJ! -XYU\X! -! RJ! J[MPJ[LOX! YKMXYU\XVX! J[! JY! QUMK! QKRULU`K! VJ! YX! OJgYJfU^[! RSRTUMX! j! %RLX!

OJgYJfU^[!JR!JRLXZYJ!a!MK[LU[PX!J[!YXR!QXOLJR!0JRLJ!a!,PO!VJ!YX!eOJXW!QKO! YK!cPJ![K!QOJRJ[LX!

QOKZYJTXR!J[!RP!U[LJOQOJLXMU^[W!QJOK!JRLXR!LOX\XR!RSRTUMXR![K!RK[!MK[LU[PXR!J[!YX!QXOLJ!%RLJW!

J[!XY_P[X!QXOLJ![K!QOKVPMJ!JY!U[LJOgXMJ!VJ!OJgYJfU^[!VJZUVK!X!cPJ!JY!JRQJRKO!RJ!OJVPMJW!QKO!YK!

MPXY!JR!VSgUMUY!QXOX!U[LJOQOJLXO#!

3#b!4KQJ!(OJ[URMX!k4l!*[gJOUKO#b!%Y!LKQJ!(OJ[URMX!k4l!*[gJOUKO!JRLe!QKO!VJZX]K!VJ!YX!(OJ[URMX!

4!,PQJOUKOW!VJZUVK!X!cPJ!YX!U[LJOMXYXMU^[!YPLSLUMX!cPJ!RJQXOX!JRLKR!VKR!MPJOQKR!XOJ[KRKR!JR!VJ!

QKMK!JRQJRKO!a![K!JR!JRLXZYJW![K!RJ!QOKVPMJ!P[!MK[LOXRLJ![KLXZYJ!J[!YX!U[gKOTXMU^[!RSRTUMX#!

+J! XMPJOVK! X! YKR! RURTK_OXTXR! RU[LdLUMKRW! JY! LKQJ! VJ! YX! XOJ[URMX! 4! *[gJOUKO! J[! YX! QXOLJ!

0JRLJ!VJ!YX!eOJX!RJ!YKMXYU\X!J[!JY!U[LJOgXMJYYJ[VK!VJ!QUMK!X!`XYYJW!VUMNK!U[LJOgXMJ!VJ!OJgYJfU^[!JR!

JRLXZYJ!a!geMUY!QXOX!U[LJOQOJLXO#!,J!J[MPJ[LOX!J[!JY!VJRVKZYXTUJ[LK!VJ!XTQYULPVJRW!J[!YX!QXOLJ!

%RLJ!VJ!YX!eOJX!W!MKTQPJRLX!TXaKOTJ[LJ!QKO!`XYYJR!a!JR!VUgSMUY!QXOX!U[LJOQOJLXO!a!QUMXO#!

;#b! 4KQJ! XOJ[URMX! k4l! RPQJOUKO#b! ! %Y! LKQJ! VJ! YX! XOJ[URMX! k4l! RPQJOUKOW! RJ! J[MPJ[LOX! QKO!

VJZX]K!VJY!TXOMXVKO!RSRTUMK!-XYU\X!HW!YKR!TURTKR!cPJ!YUTULXVK!QKO!YX!OJRKYPMU^[!VJ!YKR!VXLKR!

RSRTUMKRW![K!RJ!QOKVPMJ!P[!ZPJ[!MK[LOXRLJ!VJ!UTQJVX[MUX!XMpRLUMX#!%RLJ!LKQJ!VJ!XMPJOVK!X!YKR!

VXLKR! VJ! YKR! RURTK_OXTXR! RU[LdLUMKRW! J[! YX!TXaKOSX! VJ! YKR! QK\KRW! JY! LKQJ! VJ! YX! XOJ[URMX! 4!

RPQJOUKO!RJ!J[MPJ[LOX! ! J[LOJ!JY!QP[LK!MJOK!QKRULU`K srb a!JY!`XYYJ!a!J[!YKR!KLOKR!QK\KR!W!JRLJ!

LKQJ!RJ!cPJVX!J[!JY!QP[LK!MJOK!QKRULU`K srb #)XR!MXOXMLJOSRLUMXR!VJ!JRLX!OJgYJfU^[!RSRTUMX![K!RJ!

QOJRJ[LX[!VJ!TX[JOX!JRLXZYJ!J[!LKVX!JY!eOJX!VJY!QOKaJMLKW!QJOK!MKTK!-XYU\X!H!QOJRJ[LX!P[X!

OJgYJfU^[! gPJOLJ!a!JRLXZYJW!QKO! YK!cPJ!RJ!QPJVJ! U[LJOQOJLXO!JRLJ! LKQJ! LKTX[VK!-XYU\X!H!MKTK!

OJgJOJ[MUXR#! !

F#!n!4KQJ!-XYU\X!H#b! ! %Y!LKQJ!-XYU\X!H!RJ!J[MPJ[LOX!U[gOXaXMUJ[VK!YX!(OJ[URMX!4!RPQJOUKOW!

YKR!TURTKR!cPJ!XY!RJO!MPJOQKR!VJ!VUgJOJ[LJR!`JYKMUVXVJR!a!VUgJOJ[LJR!VJ[RUVXVJR!QOKVPMJ[!P[!

ZPJ[!MK[LOXRLJ!VJ!UTQJVX[MUX!XMpRLUMX#!

,J_p[! YKR!RURTK_OXTXR!RU[LdLUMKRW!J[! YX!TXaKOSX!VJ! YKR!QK\KR!cPJ!cPJVX[!XY![KOLJ!VJ!

-6>(H%&0t?W!JY!LKQJ!-XYU\X!H!RJ!J[MPJ[LOX!YKMXYU\XVX!J[!JY brs VJ!OJgYJfU^[#!%[!YKR!QK\KR!

cPJ!cPJVX[!XY!RPO!VJ!-6>(H%&0b?!AU[MYPSVK!JY!QK\K!-6>(H%&0t'B"DWJY!LKQJ!-XYU\X!H!RJ!



LA PRESENTACIÓN DEL PROCESAMIENTO PRE-STACK TIME MIGRACIÓN DE CUYABENO-SANSAHUARI 3D 

 
Geotech Groups Límited! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !25 

J[MPJ[LOX!YKMXYU\XVX!J[!JY srb #%[!YKR!QK\KR!cPJ!cPJVX[!J[!YX!\K[X!YUTULXVX!X!VUMNXR!VKR!

QXOLJRWJRLJ! LKQJ!RJ!J[MPJ[LOX!J[!P[X! OJgYJfU^[!VJ!QUMK#)KR!QUMKR!VJ!QKO!VJZX]K!VJY! LKQJ!VJ!

-()*=(! HWVJY! eOJX! ,X[RXNPXOUW! a! YKR! QUMKR! VJ! J[MUTX! VJY! LKQJ! VJ! -()*=(! HWVJY! eOJX!

-6>(H%&0W! JRLe[! RPQJOQPJRLKR! a! JRLKR! VKR! QUMKR! gKOTX[! P[! VJRVKZYXTUJ[LK! J[! XY_P[XR!

QXOLJR#!%RLX!OJgYJfU^[!JR!JRLXZYJ!a!MK[LU[pX!J[!YXR!QXOLJR!&KOLJ!a!,PO!VJ!YX!eOJXW!QKO!YK!cPJ![K!

QOJRJ[LX!QOKZYJTXR!J[!RP!U[LJOQOJLXMU^[W!QJOK![K!JR!JRLXZYJ!J[!YX!QXOLJ!MJ[LOXYW!TJ\MYXVX!MK[!

JY!VJRVKZYXTUJ[LK!VJ!XTQYULPVJR!MKTQPJRLK!TXaKOTJ[LJ!QKO!YKR!QUMKR#!

G#b!4KQJ!XOJ[URMX!k6l!U[gJOUKO#b!)X!TXaKOSX!VJ!YKR!LKQJR!NX[!RUVK!U[LJOQOJLXVKR!RU[!TXaKO!

VUgUMPYLXVW![K!XRS!JY!LKQJ!XOJ[URMX!k6l!U[gJOUKO#!+J!XMPJOVK!X!YKR!RURTK_OXTXR!RU[LdLUMKRW!JY!LKQJ!

VJ!YX!XOJ[URMX!6!*[gJOUKO!RJ!NX!YKMXYU\XVK!J[!JY!QP[LK!MJOK![J_XLU`K brs K!YX!QXOLJ!J[LOJ!JY!`XYYJ!

a!JY! brs #!%R!P[K!VJ!YKR!LKQJR!cPJ!QOJRJ[LX!TXaKO!VUgUMPYLXV!J[!RP!U[LJOQOJLXMU^[!a!YX!OJgYJfU^[W!

cPJ!JR!U[LJOTULJ[LJ!W!QOJRJ[LX!TXYX!JRLXZUYUVXV!a!MK[LU[PUVXVW!J[!XY_P[X!QXOLJ!RJ!TJ\MYX!MK[!YX!

-XYU\X!H!J[!VJRVKZYXTUJ[LK!VJ!XTQYULPVJR!MKTQPJRLK!TXaKOTJ[LJ!QKO!QUMKRW!YK!cPJ!VUgUMPYLX!

P[!QKMK!RP!U[LJOQOJLXMU^[#!

I#b! 4KQJ!(OJ[URMX! k6l!.JVUK! b! %Y! LKQJ! VJ! YX! XOJ[URMX! k6l!TJVUK! RJ! J[MPJ[LOX! J[LOJ! YX!

XOJ[URMX!k6l!RPQJOUKO!a!YX!XOJ[URMX!k6l!U[gJOUKO#!+JZUVK!X!cPJ!YX!XOJ[URMX!k6l!.JVUK!JR!VJ!QKMK!

JRQJRKO! a! YXR! U[LJOMXYXMUK[JR! cPJ! YX! RJQXOX[! VJ! YX! XOJ[URMX! k6l! RPQJOUKO! a! YX! XOJ[URMX! k6l!

U[gJOUKO! [K! RK[! JRLXZYJRW! [K! RJ! QOKVPMJ! P[! MK[LOXRLJ! VJ! UTQJVX[MUX! XMpRLUMX! [KLXZYJ! J[! YX!

U[gKOTXMU^[!RSRTUMX!a!JR!VUgSMUY!UVJ[LUgUMXOYX!J[!YX!RJMMU^[!RSRTUMX#!

+J! XMPJOVK! X! YX! U[gKOTXMU^[! QOK`J[UJ[LJ! VJ! YKR! RURTK_OXTXR! RU[LdLUMKRW! JY! LKQJ! VJ! YX!

XOJ[URMX!k6l!TJVUK!NX!RUVK!UVJ[LUgUMXVK!J[!P[X!U[LJOgXRJ!aJ[VK!VJ!`XYYJ!X!QUMKW!JRLX!U[LJOgXRJ![K!

JR! JRLXZYJ! J[! LKVX! JY! eOJX! VJY! QOKaJMLKW! a! J[! XY_P[X! QXOLJ! VJ! YX! eOJX! RJ! TJ\MYX! MK[!

VJRVKZYXTUJ[LK! VJ! XTQYULPVJR! MKTQPJRLK! TXaKOTJ[LJ! QKO! `XYYJR! W! YK! cPJ! VUgUMPYLX! RP!

U[LJOQOJLXMU^[#!

?#b! 4KQJ! XOJ[URMX! k6l! RPQJOUKO#b! %Y! LKQJ! VJ! YX! XOJ[URMX! k6l! RPQJOUKO! RJ! J[MPJ[LOX!

RPQOXaXMUJ[VK!JY!MPJOQK!MXYMeOJK!MXYU\X!l(lj!JY!TURTK!cPJ!QKO!J[MK[LOXORJ!MK[MKOVX[LJ!MK[!YX!

XOJ[URMX!l6l!RPQJOUKOW!_J[JOX!JY!MK[LOXRLJ!VJ!UTQJVX[MUX!XMpRLUMX!JY!cPJ!NXMJ!QKRUZYJ!RP!geMUY!

UVJ[LUgUMXMU^[! J[! YX! RJMMU^[! RSRTUMXW! VJ! XMPJOVK! X! YX! U[gKOTXMU^[! QOK`J[UJ[LJ! VJ! YKR!

RURTK_OXTXR!RU[LdLUMKRW!JY!LKQJ!VJ!YX!XOJ[URMX!k6l!RPQJOUKO!NX!RUVK!UVJ[LUgUMXVK!J[!JY!QP[LK!MJOK!
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QKRULU`K srb W!JRLX!U[LJOgXRJ!QOJRJ[LX!TPa!ZPJ[X!MK[LU[PUVXV!J[!LKVX!JY!eOJX!VJY!QOKaJMLKW!YK!

cPJ!gXMUYULX!RP!U[LJOQOJLXMU^[!RU[!TXaKO!VUgUMPYLXV#!

8#b! 4KQJ! -XYU\X! k(l#b! ! %Y! LKQJ! MXYU\X! k(l! MK[RLULPaJ! J[! JRLX! eOJX! P[K! VJ! YKR! TJ]KOJR!

TXOMXVKOJR!RSRTUMKRW!RUJ[VK!TPa!geMUY!OJMK[KMJOYK#!

%RLJ! MPJOQK! MXYMeOJK! RJ! J[MPJ[LOX! U[gOXaXMUJ[VK! YX! XOJ[URMX! k6lW! JRLKR! MPJOQKR! QKO!

QOJRJ[LXO!QOKQUJVXVJR!VJ!VJ[RUVXV!VUgJOJ[LJR!a!QKO!J[VJ!VUgJOJ[MUX!VJ!`JYKMUVXVJRW!_J[JOX[!

P[! ZPJ[! MK[LOXRLJ! VJ! UTQJVX[MUX! XMpRLUMXW! QJOTULUJ[VK! cPJ! RJ! _J[JOJ[! YXR! OJgYJfUK[JR!

RSRTUMXRW!`URUZYJR!J[!YX!U[gKOTXMU^[j!VJ!XMPJOVK!X!YKR!RURTK_OXTXR!RU[LdLUMKRW!JY!LKQJ!VJ!JRLJ!

MPJOQK!NX!RUVK!YKMXYU\XVK!J[!JY!QUMK!QKRULU`K!VJ!YX!OJgYJfU^[W!QOJRJ[LX[VK!ZPJ[X!MK[LU[PUVXV!a!

P[! XYLK! MK[LJ[UVK! VJ! gOJMPJ[MUXRW! YK! cPJ! [KR! NX! QJOTULUVK! cPJ! RJX! U[LJOQOJLXVK! RU[! TXaKO!

VUgUMPYLXV#!

":#b! 4KQJ! XOJ[URMX! .b1#b! )X! XOJ[URMX! k.b1l! RJ! J[MPJ[LOX! RPQOXaXMUJ[VK! JY! MPJOQK!

MXYMeOJK!MXYU\X!k.1!l!a!U[gOXaXMUJ[VK!X!P[!MPJOQK!YPLULUMK!MXYMeOJK!VJ!YX!RJMPJ[MUX!RPQJOUKO!VJ!

YX!5KOTXMU^[!&XQKW! a!QOJRJ[LX[VK!QKO!J[VJ! ! P[!ZPJ[!MK[LOXRLJ!VJ! UTQJVX[MUX!XMpRLUMX!JY!

TURTKW! cPJ! [KR! NX! QJOTULUVK! UVJ[LUgUMXOYK! J[! YX! RJMMU^[! RSRTUMX! RU[! TXaKO! VUgUMPYLXVj! JRLJ!

MPJOQK! XOJ[XMJK! VJ! XMPJOVK! X! ! YX! U[gKOTXMU^[! VJ! YKR! RURTK_OXTXR! RU[LdLUMKRW! NX! RUVK!

UVJ[LUgUMXVK!J[!P[X!U[LJOgXRJ!VJ!OJgYJfU^[!aJ[VK!VJ!QUMK!X!`XYYJW!VUMNX!OJgYJfU^[!QOJRJ[LX!ZPJ[X!

MK[LU[PUVXV!J[!LKVX!JY!eOJX!VJY!QOKaJMLKW!QJOTULUd[VK[KR!RP!U[LJOQOJLXMU^[!RU[!TXaKO!VUgUMPYLXV#!

""#!b!4KQJ!-XYU\X!k.1!l#b!%RLJ!MPJOQK!MXYMeOJK!RJ!J[MPJ[LOX!U[gOXaXMUJ[VK!YX!XOJ[URMX!k.1lW!

JRLKR! MPJOQKR! QKO! QOJRJ[LXO! QOKQUJVXVJR! VJ! VJ[RUVXV! VUgJOJ[LJR! a! QKO! J[VJ! VUgJOJ[MUX! VJ!

`JYKMUVXVJRW!_J[JOX[!P[!ZPJ[!MK[LOXRLJ!VJ!UTQJVX[MUX!XMpRLUMXW!QJOTULUJ[VK!cPJ!RJ!_J[JOJ[!

YXR!OJgYJfUK[JR!RSRTUMXRW!`URUZYJR!J[!YX!U[gKOTXMU^[j!VJ!XMPJOVK!X!YKR!RURTK_OXTXR!RU[LdLUMKRW!JY!

LKQJ!VJ!JRLJ!MPJOQK!NX!RUVK!YKMXYU\XVK!J[!JY!QUMK![J_XLU`K!VJ!YX!OJgYJfU^[W!QOJRJ[LX[VK!ZPJ[X!

MK[LU[PUVXV!a!P[!XYLK!MK[LJ[UVK!VJ!gOJMPJ[MUXRW!YK!cPJ![KR!NX!QJOTULUVK!cPJ!RJX!U[LJOQOJLXVK!

RU[!TXaKO!VUgUMPYLXV#!

"1#bHXRJ! VJ!(OJ[URMX!."b! ,J! J[MPJ[LOX! J[! YX! QXOLJ! U[gJOUKO! VJ! YX! gKOTXMU^[!&XQKj!+J!

XMPJOVK!X!YKR!RURTK_OXTXR!RU[LdLUMKRW!YX!ZXRJ!VJ!(."!NX!RUVK!YKMXYU\XVK!J[!JY!QUMK![J_XLU`K!

VJ! YX! OJgYJfU^[! K! YX! QXOLJ! J[LOJ! JY! `XYYJ! a! JY! QP[LK! brs #! %RLX! OJgYJfU^[! QOJRJ[LX! ZPJ[X!

MK[LU[PUVXV!YK!cPJ![KR!NX!QJOTULUVK!cPJ!RJX!U[LJOQOJLXVK!RU[!TXaKO!VUgUMPYLXV#!
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"3#b! 4KQJ!5KOTXMU^[!&XQK#b!%Y! LKQJ!VJ! YX!5KOTXMU^[!&XQK!J[!JRLX! eOJX! RJ!J[MPJ[LOX!

gKOTXVK! J[! RP! QXOLJ! RPQJOUKOW! QOJVKTU[X[LJTJ[LJ! QKO! XOMUYYXR! MK[! QJcPJiKR! MPJOQKR!

U[LJOMXYXVKR! VJ! XOJ[URMXR! a! MXYU\XRW! U[gOXaXMUJ[VK! YX! XOJ[URMX! .b1! a! RPQOXaXMUJ[VK!

VURMKOVX[LJTJ[LJ! X! YX! XOJ[URMX!HXRXY! 4J[Xj! VJ! XMPJOVK! X! YX! U[gKOTXMU^[! _J[JOXVX! QKO! YKR!

RURTK_OXTXR!RU[LdLUMKRW!JY!LKQJ!VJ!JRLX!gKOTXMU^[!NX!RUVK!YKMXYU\XVK!J[!JY!QP[LK!MJOK!QKRULU`K

srb j! %RLX! RJiXY! RSRTUMX! QKO! OJQOJRJ[LXO! P[X! VURMKOVX[MUX! J[! XY_P[XR! eOJXR! QUJOVJ!

MK[LU[PUVXV!a!MK[LJ[UVK!VJ!gOJMPJ[MUXRW!YK!cPJ!VUgUMPYLX!P[!QKMK!RP!U[LJOQOJLXMU^[#!

";#b!4KQJ!5KOTXMU^[!4J[X#b!)X!gKOTXMU^[!4J[X!RJ!J[MPJ[LOX!U[gOXaXMUJ[VK!X!YX!gKOTXMU^[!

&XQK! a! RPQOXaXMUJ[VK! YX! gKOTXMU^[! 4UaPaXMPW! YX! TURTX! cPJ! J[! JY! MK[LXMLK! RJ! J[MPJ[LOX!

MK[RLULPUVX!VJ!P[!MPJOQK!XOJ[XMJKj!XY!RJO!YX!RJMPJ[MUX!4J[X!P[!MPJOQK!XOMUYYKRK!MK[!QJcPJiXR!

U[LJOMXYXMUK[JR! VJ! XOJ[URMXR! a! YX! 5KOTXMU^[! 4UaPaXMP! MK[! RJVUTJ[LKR! VJ! XOJ[URMXR!

MK[_YKTJOXLUMXRW!VUMNKR!MPJOQKR!JRLe[!MK[RLULPUVKR!VJ!QOKQUJVXVJR!VJ!VJ[RUVXV!a!`JYKMUVXV!

LKLXYTJ[LJ!VUgJOJ[LJRW!YKR!MPXYJR!KOU_U[X[!JY!MK[LOXRLJ!VJ!UTQJVX[MUX!XMpRLUMXW!VJ!XMPJOVK!X!YX!

U[gKOTXMU^[! VJ! YKR! RURTK_OXTXR! RU[LdLUMKR! VJ! YKR! VUgJOJ[LJR! QK\KRW! JY! LKQJ! VJ! YX! gKOTXMU^[!

4J[X!NX!RUVK!U[LJOQOJLXVK!J[!JY!QUMK![J_XLU`K!VJ!YX!OJgYJfU^[!JRLK!JR!J[!JY!`XYYJW!JY!TURTK!cPJ!

QKO!RJO!VURMKOVX[LJ!MK[!YX!5KOTXMU^[!4UaPaXMPW!QOJRJ[LX!MXTZUKR!YXLJOXYJR!VJ!gXMUJRW! YK!cPJ!

NXMJ!cPJ!YX!OJgYJfU^[![K!RJX!MK[LU[PXW!YK!cPJ!VUgUMPYLX!YX!U[LJOQOJLXMU^[!TJVUX[LJ!YX!KQMU^[!VJ!

U[LJOQOJLXMU^[!XPLKLOXMhW!VJZUJ[VK!NXMJOYK!TJVUX[LJ!JY!TKVK!VJ! U[LJOQOJLXMU^[!TX[PXY!QP[LK!

QKO!QP[LK!J[!XY_P[X!QXOLJ!OJLXOVX[VK!MK[RJMPJ[LJTJ[LJ!RP!U[LJOQOJLXMU^[#!

!

"F#b! 4KQJ! 5KOTXMU^[! 4UaPaXMP#b! )X! 5KOTXMU^[! 4UaPaXMP! RJ! J[MPJ[LOX! U[gOXaXMUJ[VK! YX!

5KOTXMU^[! 4J[X! a! RPQOXaXMUJ[VK! YX! 5KOTXMU^[! 0OLJ_PX\XW! J[! RP! MK[LXMLK! )X! 5KOTXMU^[!

4UaPaXMP!JRLe!MK[RLULPSVX!QKO!MPJOQKR!VJ!XOJ[URMXR!_OPJRXR!MK[_YKTJOXLUMXR!MK[!P[X!TXLOU\!

YPLULUMXW! YX! 5KOTXMU^[! 0OLJ_PX\X! JRLe! MK[RLULPSVX! QKO! MPJOQKR! VJ! YPLULXR! QOJVKTU[X[LJR! VJ!

VUgJOJ[LJR!MXOXMLJOSRLUMXR!QJLOKgURUMXR!cPJ! YX!5KOTXMU^[!4UaPaXMP!MKTK!RK[! YX!VJ[RUVXV!a! YX!

`JYKMUVXVW!JRLX!VUgJOJ[MUX!VJ!VJ[RUVXVJR!a!QKO!J[VJ!VJ!`JYKMUVXVJR!_J[JOX[!JY!MK[LOXRLJ!VJ!

UTQJVX[MUX!XMpRLUMXW!YKR!RURTK_OXTXR!RU[LdLUMKR![KR!U[VUMX[!cPJ!JY!LKQJ!VJ!YX!gKOTXMU^[W!NX!

RUVK! U[LJOQOJLXVK!J[!JY!QUMK!QKRULU`K!VJ! YX!K[VUMPYXW!JY!TURTK!TPJRLOX!ZPJ[X!MK[LU[PUVXV!J[!

LKVX!JY!eOJX!VJY!QOKaJMLKW!QKO!YK!cPJ![K!QOJRJ[LX!TXaKO!VUgUMPYLXV!J[!RP!U[LJOQOJLXMU^[#!
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"G#b!4KQJ!5KOTXMU^[!0OLJ_PX\X#b!)X!gKOTXMU^[!0OLJ_PX\X!RJ!J[MPJ[LOX!U[gOXaXMUJ[VK!YX!

5KOTXMU^[! 4UaPaXMP! a! RPQOXaXMUJ[VK! X! YKR! RJVUTJ[LKR! VJY! 4JOMUXOUK! *[VUgJOJ[MUXVK! AYX!

5KOTXMU^[! -NXYMX[XD! %RLX! 5KOTXMU^[! RJ! NXYYX! MK[RLULPSVX! J[! RP! LKQJ! QKO! P[! QXcPJLJ!

QOJVKTU[X[LJ! VJ! YPLULXR! VJ! LUQK! MK[LU[J[LXY! a! JY! RPQOXaXMUJ[LJ! ! QXcPJLJ! 4JOMUXOUK!

U[VUgJOJ[MUXVK! A5KOTXMU^[! -NXYMX[XDW! J[! RP! ZXRJ! RJ! NXYYX! MK[RLULPSVX! VJ! XOJ[URMXR!

U[LJOMXYXVXR! VJ! YPLULXR! VJ! VUgJOJ[LJR! MXOXMLJOSRLUMXR! VJ! VJ[RUVXV! a! `JYKMUVXV! cPJ! YX!

RPQOXaXMUJ[LJ!5KOTXMU^[!0OLJ_PX\Xj!JRLXR!MK[VUMUK[JR!_J[JOX[!JY!MK[LOXRLJ!VJ! UTQJVX[MUX!

XMpRLUMX! cPJ! [KR! QJOTULJ! `URPXYU\XO! J[! YX! RJMMU^[! RSRTUMX#! )KR! RURTK_OXTXR! RU[LdLUMKR!

UVJ[LUgUMX[!JY!LKQJ!VJ!YX!5KOTXMU^[!0OLJ_PX\X!J[!YX!U[LJOgXRJ!VJ!YX!K[VUMPYX!YYJ[VK!VJ!QKRULU`K!X!

[J_XLU`KW!JRLX!OJgYJfU^[!QOJRJ[LX!ZPJ[XR!MXOXMLJOSRLUMXR!VJ!MK[LU[PUVXV!a!P[!XYLK!MK[LJ[UVK!VJ!

gOJMPJ[MUXRW!YK!cPJ![KR!NX!QJOTULUVK!cPJ!RJX!U[LJOQOJLXVK!RU[!TXaKO!VUgUMPYLXV#!

5,9( ( &BCODLDOCKHIJB(FO(ZEDIaEBCOP([(VKNNKP(

"#!/YX[!VJ!JRLPVUKo!

+JLJOTU[XO! YXR! QOU[MUQXYJR! gXYYXR! cPJ! MK[LOKYX[! YX! JRLOPMLPOX! -PaXZJ[Kb,X[RXNPXOU! W! JY!

RURLJTX!VJ!gXYYXR!a!JY!TKVJYK!LJML^[UMK!A!5U_POX!1b;#"D!a!JY!TKVJYK!VJ!RJVUTJ[LXMU^[!A!5U_POX!

1b;#1D#! !

*[LJOQOJLXO!a!MKTQXOXO!YKR!NKOU\K[LJR!VJ!U[LJOdR#!

%[!QOUTJO!YP_XO!VJLJOTU[XTKR!YXR!gXYYXR!QOU[MUQXYJR!J[!JY!eOJX#!

%Y! X[LUMYU[XY! -PaXZJ[Kb,X[RXNPXOU! JRLe! MK[LOKYXVK! QKO! P[X! gXYYX! U[`JORX! cPJ! MKOOJ! J[!

RJ[LUVK!&KOLJb,PO!cPJ!RJ!KOU_U[X!J[!JY!HXRXTJ[LK!XgJMLX[VK!NXRLX! YX!ZXRJ!VJ! YX!5KOTXMU^[!

4UaPaXMPW!MK[!P[!RXYLK!VJ!gXYYX!VJ!;::gL!XY![U`JY!VJY!HXRXTJ[LKW!JRLX!gXYYX!RJ!JfLUJ[VJ!VJRVJ!YX!

QXOLJ!&KOLJ!VJY!eOJX!NXRLX!YX!YS[JX!*[YU[J!;F:!XQOKfUTXVXTJ[LJ#!

0LOX!gXYYX!J[MK[LOXVXW!cPJ!MKOOJ!J[!RJ[LUVK!&KOLJb,POW!RJ!YKMXYU\X!J[!YX!QXOLJ!-J[LOXY!VJY!

eOJXW! JRLe! XgJMLX[VK! VJRVJ! JY! HXRXTJ[LK! NXRLX! YX! 5KOTXMU^[! 4J[XW! MK[! P[! RXYLK! VJ! gXYYX!

_OX[VJ!J[!YX!QXOLJ!,PO!a!YKR!RXYLKR!QJcPJiKR!J[!YXR!QXOLJR!-J[LOXY!a!&KOLJ#!

%[! YX! U[LJOQOJLXMU^[! MKTZU[X[VK! JY! MKOLJ! VJ! LUJTQK! a! JY! MKOLJ! VJ! MKNJOJ[MUX! QOUTJOK!

OJXYU\XTKR! YX! U[LJOQOJLXMU^[! VJY! TXOMK! VJ! YX! gXYYX! QOU[MUQXY! VJ! "G "G#)PJ_K! OJXYU\XTKR! YX!

U[LJOQOJLXMU^[!VJY!TXOMK!VJ!YXR!gXYYXR!VJ!RPZbQOUTJO!MYXRJ#(Y!TURTK!LUJTQK!XQOK`JMNX[VK!JY!YKR!
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VXLKR!VJ!MKNJOX[MUX!a!YKR!MKOLJR!NKOU\K[LXYJR!XPTJ[LXTKR!YX!JfXMLULPV!VJ!YX!U[LJOQOJLXMU^[!VJ!

YXR!gXYYXR!a!YX!OXMUK[XYUVXV!VJ!YX!MKTZU[XMU^[!VJY!QYX[K#!

1#!.dLKVKR!VJ!U[LJOQOJLXMU^[o !

-K[KMJTKR! ! YXR!MXOXMLJOSRLUMXR!VJ!K[VXR!VJ! OJgYJfU^[!VJ!MXVX!MXQX!a! U[LJOQOJLXTKR!JY!

J]J!VJ!YX!OJgYJfU^[!J[!JY!QYX[K!YX!LJ[RUVXV!VJ!U[LJOQOJLXMU^[!VJ!YX!RJMMU^[!JR!; ;!A%[!XY_P[XR!

MXQXR!U[LJOQOJLXTKR!NXRLX!MXVX!YS[JX!UTQKOLX[LJD#(QYUMXTKR!JY!MJOOXVK!TPLPK!VJ!YX!YS[JX!U[YU[J!

a! YX! YS[JX! VJ! MOKRRYU[J! J[! YX! U[LJOQOJLXMU^[! JRLOPMLPOXY#(Y! TURTK! LUJTQK! PLUYU\XTR! JY! MKOLJ!

NKOU\K[LXY! a! JY! MKOLJ! X! YK! YXO_K! VJ! YXR! MXQXR! QXOX! U[LJOQOJLXO! YXR! gXYYXR! a! YX! gKOTX!

JRLOPMLPOXY#6LUYU\XTKR! RPgUMUJ[LJTJ[LJ! YX! LJM[KYK_SX! e_PUY! VJ! VJRQYX\XTUJ[LK! VJ! YKR! ZYKcPJR!

cPJ!LUJ[J!JY!RURLJTX!VJ!U[LJOQOJLXMU^[!a!YX!gP[MU^[!VJ!\KKT!QXOMUXY!VJ!YX!RJMMU^[!QXOX!NXMJO!YX!

U[LJOQOJLXMU^[!VJ!NKOU\K[LJR!a!VJ!gXYYXR!VJLXYYXVXTJ[LJ#!

%[! YX! U[LJOQOJLXMU^[! VJ! YX! JRLOPMLPOX! -PaXZJ[Kb,X[RXNPXOU! VXTKR! UTQKOLX[MUX! X! YXR!

OJYXMU^[JR!VJ!MK[LXMLK!VJ!YXR!gXYYXR!QJcPJiXR!K!KLOXR!_OX[VJR!a!YX!gP[MU^[!cPJ!LUJ[J[!YXR!gXYYXR!

QJcPJiXR! QXOX! MXTZUXO! YX! JRLOPMLPOX#$XOX[LU\XTKR! cPJ! JRLe! ZUJ[! YX! U[LJOQOJLXMU^[! VJ! YX!

RJMMU^[!VJ!YXR!gXYYXR!QJcPJiXR!a!JR!QOKQUMUK!YX!JfLJ[MU^[!VJY!QYX[K#!

+POX[LJ!JY!QOKMJRK!VJ!MXYUZOXMU^[!VJ!YKR!NKOU\K[LJR!VJY!MPZK!RSRTUMK!3+W!RJ!KZRJO`X!cPJ!

YKR!VXLKR!VJ!YKR!NKOU\K[LJR!RK[!TeR!VJLXYYXVKRW!QJOK!QKO!YX!OJRLOUMMU^[!VJ!YX!OJRKYPMU^[!VJY!MPZK!

RSRTUMK!YKR!MXOXMLJOJR!VJ!JRLX!MXYUZOXMU^[!VJ!XY_P[KR!NKOU\K[LJR![K!MKU[MUVJ[#!

/KO!J]JTQYKW!JY!NKOU\K[LJ!.1!J[!YX!TXaKOSX!VJ!QK\KR!RJ!TPJRLOX!J[!P[X!U[LJOgXMJ!AbrsD#!+J!

JRLKR! XY_P[KR! RJ! QOJRJ[LX[! MKTK! JY! MJOK! AbrsDW! a! KLOKR! J[! YX! TULXV! VJ! XTQYULPV! VJY! QUMK#!

4KTX[VK!J[!MPJ[LX!YX!TXaKOSX!VJ!QK\KR!QXOX!YX!U[LJOQOJLXMU^[!VJ!.1!QUMXTKR!JY!QP[LK!MJOK!

AbrsD#!

+J!U_PXY!TX[JOXW!RJ!NX!QOKMJVUVK!MK[!JY!QUMXVK!VJ!YKR!KLOKR!NKOU\K[LJR#! !

4JOTU[XTKR!YX!U[LJOQOJLXMU^[!VJ!;!U[YU[Ju;!MOKRRYU[J!VJ!"?!NKOU\K[LJRo!HXRXTJ[LKW!<KYYU[W!

-XYU\X!-W!4!*[gJOUKOW!4!,PQJOUKOW!-XYU\X!HW!6!*[gJOUKOW!6!.JVUKW!6!,PQJOUKOW!-XYU\X!(W!(OJ[URMX!

.1W! -XYU\X! .1W! HXRJ! (."W! &XQKW! HXRXY! 4J[XW! 4J[XW! 4UaPaXMPW! 0OLJ_PX\X! a! RJ! OJXYU\^! JY!

TXQJK!JRLOPMLPOXY!J[!LUJTQK!VJ!VUMNKR!NKOU\K[LJR#! !

!

!
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!./&$*1"(7(4./.3(%3$)*!$*).1%3(

7,-( ( 4EFONE(FO(>ONEHIFKFOP(

/XOX!OJXYU\XO!JY!TKVJYXTUJ[LK!VJ!`JYKMUVXV!`XOUXZYJW!RJ!PLUYU\^!JY!QOK_OXTX!VJ!)X[VTXOh!

VJ[KTU[XVK!+JQLN!4JXT!%fQOJRR#!%RLJ!QOK_OXTX!JR! U[LJOXMLU`K!a!PLUYU\X!LKVX! YX! U[gKOTXMU^[!

VURQK[UZYJW! QXOX! QKVJO! _J[JOXO! P[! TKVJYK! MK[gUXZYJ! a! OJQOJRJ[LXLU`K! VJ! YX! MK[gU_POXMU^[!

JRLOPMLPOXY! a! YULKY^_UMX! VJY! eOJX! VJ! U[`JRLU_XMU^[j!/XOX! JY! QOKaJMLK!-PaXZJ[Kb,X[RXNPXOU! RJ!

LP`K!YX!VURQK[UZUYUVXV!VJ!YX!RU_PUJ[LJ!U[gKOTXMU^[o!

"#b!*[gKOTXMU^[!,SRTUMX!3+!TU_OXVX!X[LJR!VJY!XQUYXTUJ[LK!A;3F!hT1!-K`JOLPOX!LKLXYD#!

1#b!)X!U[gKOTXMU^[!VJ!YKR!OJ_URLOKR!JYdMLOUMKR!VJ!LKVKR!YKR!QK\KR!JfURLJ[LJR!J[!JY!eOJX!VJY!

QOKaJMLK!JfMJQLK!YKR!QK\KR!cPJ![K!MPJ[LX[!MK[!YKR!VXLKR!R^[UMKRW!P[!LKLXY!VJ!3;!QK\KR#!

3#b!)X!U[gKOTXMU^[!VJ!YKR!RURTK_OXTXR!RU[LdLUMKR!VJ!LKVKR!YKR!QK\KR!JfURLJ[LJR!J[!JY!eOJX!

VJ!U[`JRLU_XMU^[#!

;#b)X!U[gKOTXMU^[!_JKY^_UMX!VJ!LKVKR!YKR!LKQJR!U[LJOQOJLXVKR!J[!LKVKR!YKR!QK\KR!JfURLJ[LJR!

J[!JY!QOKaJMLK#!

F#b!)X!U[gKOTXMU^[!VJ!YKR!"I!NKOU\K[LJR!U[LJOQOJLXVKR!J[!YX!RSRTUMX!3+!J[!LKVX!JY!eOJX!VJY!

QOKaJMLK#!

G#b!)X!U[gKOTXMU^[!VJ!`JYKMUVXV!@,/!VJY!QK\K!-PaXZJ[Kb1F!a!-PaXZJ[Kb1I#!

%Y!QOK_OXTX!+JQLN!4JXT!%fQOJRRW!OJcPUOU^!cPJ! YX! U[gKOTXMU^[!RSRTUMX! U[LJOQOJLXVX!JRLJ!

ZUJ[!MKOOJYXMUK[XVX!X!YKR!RURTK_OXTXR!RU[LdLUMKR!VJ!YKR!VUgJOJ[LJR!QK\KR!a!VJY!TURTK!TKVKW!YX!

U[gKOTXMU^[! _JKY^_UMX! OJgJOJ[LJ! X! YKR! LKQJR! VJ! YKR! QK\KR! VJZJOe! RJO! ZUJ[! VJgU[UVX! QKO! YKR!

_J^YK_KRW!XY!U_PXY!cPJ!YKR!OJ_URLOKR!JYdMLOUMKR!VJZJOe[!JRLXO!ZUJ[!X]PRLXVKR!a![KOTXYU\XVKR#!

6[X!`J\!XQYUMXVK!JY!QOK_OXTX!+JQLN!4JXT!%fQOJRR!RJ!OJcPUOU^!OJXYU\XO!`XOUKR!X]PRLJR!X!YKR!

VUgJOJ[LJR! QXOeTJLOKR! PLUYU\XVKR! QPJRW! J[! YXR! QOUTJOXR! MKOOUVXR! JY!TKVJYK! [K! X]PRLXZX! X! YX!

U[gKOTXMU^[! VJ! YKR! LKQJR! VJ! YKR! QK\KRW! YPJ_K!VJ! `XOUXR! MKOOUVXR! RJ! YK_OK! cPJ! JY!TKVJYK! RJ!

X]PRLJ!X!YX!U[gKOTXMU^[!VJ!YKR!LKQJR!OJXYJR!VJ!YKR!QK\KR!MK[!VUgJOJ[MUXR!cPJ!RJ!MK[RUVJOXOK[!J[!

P[!OX[_K!XMJQLXZYJ!a!RPRMJQLUZYJR!VJ!RJO!X]PRLXVXR!XQYUMe[VKYJR!P[X!KQMU^[!VJ!XgU[XTUJ[LK!J[!

=TXQb/YPR!VJ[KTU[XVX!A5YJfU[_D#! !
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-KTK! OJRPYLXVK! VJ! TU_OXO! YX! U[gKOTXMU^[! U[LJOQOJLXVX! J[! LUJTQK! X! QOKgP[VUVXVW! RJ!

_J[JOXOK[! YKR!VUgJOJ[LJR!TXQXR!X! YKR!VUgJOJ[LJR!NKOU\K[LJRW! YKR!MPXYJR! gPJOK[!JfQKOLXVKR!XY!

RKgLqXOJ! VJ! TXQUXTUJ[LK! =TXQb/YPRW! J[! JY! TURTK! cPJ! YPJ_K! VJ! P[! XQOKQUXVK! _OUVU[_W! RJ!

_J[JOXOK[!YKR!TXQXR!JRLOPMLPOXYJR!J[!LUJTQKW!TXQXR!JRLOPMLPOXYJR!J[!QOKgP[VUVXVW!TXQXR!VJ!

XVJY_X\XTUJ[LKW!TXQXR!VJ!JRQJRKOJR!VJ!XOJ[X#!

+JRQPdR! VJ! KZLJ[JO! JY! TKVJYK! VJ! `JYKMUVXV! QPJVJ! NXMJO! YX! MK[`JORU^[! VJ! LUJTQK! !

QOKgP[VUVXV!a!MXYMPYXO!P[!MPJOQK!VJ!VXLKR!VJ!QOKgP[VUVXV!MK[RURLJ[LJ#!

/JOK!J[!OJXYUVXVW!NJ!J[MK[LOXVK!JfURLJ[!VUgJOJ[MUXR!KZ`UXR!J[LOJ!,X[RXNPXOUb'0"!a!KLOKR!

QK\KRW!J[!JY!cPJ!JY!QOKgP[VK!QK\K!VJ! OJ_URLOK!JR!RU_[UgUMXLU`XTJ[LJ! U[gJOUKOW!MPX[VK!NXMJ! YX!

MKOOJMMU^[!VJ!YX!`JYKMUVXVW!RJ!MXPRXOeP[X!VJgKOTXMU^[!J[!YX!JRLOPMLPOX!#/KO!YK!LX[LKW!JY!MeYMPYK!

OJXY! VJY! MPJOQK! VJ! QOKgP[VUVXV! JR! VJ! [U[_P[X! PLUYUVXV! QXOX! YKR! QK\KR! cPJ! QXOLUMUQX[! J[! YX!

MKOOJMMU^[!VJ!YX!`JYKMUVXV!J[!JY!TXQX!JRLOPMLPOXYW!LJ[UJ[VK!J[!MPJ[LX!VJ!cPJ!YX!JRLOXLUgUMXMU^[!

MKU[MUVJ!MK[! YX!QJOgKOXMU^[W! YX!XQOKZXMU^[!VJ! YX!MKOOJMMU^[!VJ!VXLKR!VJ!ZKMX!VJ!QK\KW!QJOK!

LXTZUd[!XQXOJMU^!P[!QP[LK!XYLK!J[!YKR!NKOU\K[LJR!QKMK!QOKgP[VKR!U[MKTQXLUZYJR!MK[!JY!RJMMU^[!

VJ!YXR!JRLOPMLPOXR!YKMXYJRW!YX!gKOTX!VJ!YX!JRLOPMLPOX!JR!MPJRLUK[XZYJW!a!RP_UOU^!RP!OJ`URU^[!VJY!

QK\K!VJ!OJ_URLOK!a!VXLKR#!

!

 
 
 
 
 
 
 
 
 
 
 
 
 

5U_POX!3#"!JRQJMLOK!VJ!OJ_URLOK!VJ!`JYKMUVXV!VJ!,X[RXNPXOUb'0"!
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          ,U[!,(&,(<6('*b'0"                        -K[!,(&,(<6('*b'0"!

5U_POX!3#1!JY!UTQXMLK!VJ!,X[RXNPXOUb'0"!XY!MPZK!VJ!VXLKR!VJ!QOKgP[VUVXV!

 

7,5( ( 4KLKP(&PJHDEBEP, (

)PJ_K! VJ! NXZJO! MK[MYPUVK! MK[! YX! U[LJOQOJLXMU^[! VJ! YKR! "?! NKOU\K[LJR! RSRTUMKRW! a! YX!

U[LJOQOJLXMU^[! VJY! TKVJYK! LJML^[UMKW! JRLX! U[gKOTXMU^[! gPJ! JfQKOLXVX! XY! QOK_OXTX! VJ!

TXQUXTUJ[LK! VJ[KTU[XVK! =TXQb/YPR! VJ! YX! -*(#! )X[VTXOh#! -K[! JRLJ! QOK_OXTXW! PLUYU\X[VK!

_OUVU[_R!XVJMPXVKR!a!JY!TKVJYK!LJML^[UMK!VJ!YXR!gXYYXRW!RJ!U[LJOQOJLXOK[!YKR!TXQXR!UR^MOK[KR!

ATXQXR!JRLOPMLPOXYJR!J[!LUJTQKD!X!LKVKR! YKR!LKQJR! U[LJOQOJLXVKR!X!JRMXYXR!"o!F:#:::!A5U_POX!

3b1#"b!5U_POX!3b1#"?D!JRLK!JRo!4KQJ!HXRXTJ[LK!-OURLXYU[KW!4KQJ!VJ!/XYJK\KUMKW!4KQJ!/OJb<KYYU[W!

4KQJ!5KOTXMU^[!<KYYU[W!4KQJ!-XYU\X!-W!4KQJ!4!*[gJOUKOW!4KQJ!4!,PQJOUKOW!4KQJ!-XYU\X!HW!4KQJ!

6!*[gJOUKOW!4KQJ!6!.JVUKW!4KQJ!6!,PQJOUKOW!4KQJ!-XYU\X!(W!4KQJ!(OJ[URMX!.1W!4KQJ!5KOTXMU^[!

&XQKW!4KQJ!HXRXY!4J[XW!4KQJ!5KOTXMU^[!4J[XW!4KQJ!5KOTXMU^[!4UaPaXMP#!

!

7,7( ( 4KLKP(FO(>ONEHIFKF()43 (

 
/XOX!YX!U[LJOQOJLXMU^[!VJY!TKVJYK!VJ!`JYKMUVXVJRW!RJ!_J[JOXOK[!"?!TXQXR!VJ!`JYKMUVXVJRW!

MKOOJRQK[VUJ[LJR! X! YKR! NKOU\K[LJR! U[LJOQOJLXVKRW! PLUYU\X[VK! YX! U[gKOTXMU^[! RSRTUMX! 3+!
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QOKMJRXVX!a!QOJ!XQUYXVX!A5U_POX!3b3#"b!5U_POX!3b3#"?!D!#!

+JY! X[eYURUR! VJ! YKR! TXQXR! VJ! `JYKMUVXV! '.,W! RJ! QPJVJ! KZRJO`XO! cPJ! J[! LKVXR! YXR!

gKOTXMUK[JR!J[!JRLX!eOJXW!YX!`XOUXMU^[!VJ!`JYKMUVXV!JR!TPa!RPX`J#!%[!YX!5KOTXMU^[!0OLJ_PX\XW!

RJ!QOJRJ[LX! YX!`JYKMUVXV!XYLX!J[!JY!RJMLKO!&KOKJRLJ!a! YX!`JYKMUVXV!ZX]X!J[!JY!,POJRLJW!MK[! YX!

`JYKMUVXV!TS[UTX!VJ!8:I"gLrR!a!JY!OX[_K!VJ!`XOUXMU^[!VJ!;::gLrR#!)XR!LJ[VJ[MUXR!VJ!`XOUXMU^[!VJ!

`JYKMUVXV!J[!YX!5KOTXMU^[!0OLJ_PX\X![K!MKU[MUVJ[!MK[!RP!gKOTX!JRLOPMLPOXYW!MPXY!QOJRJ[LX!JY!

RJMLKO!KJRLJ!ZX]K!a!JY!JRLJ!XYLKW!QKO!YK!LX[LKW!U[VUMX!cPJ!YX!`JYKMUVXV!NX!MXTZUXVK!J[!JY!JRQXMUK!

a!cPJ!NXa!P[X!\K[X!VJ!`JYKMUVXV!ZX]X!J[!JY!RPOKJRLJ!VJY!eOJX#!)X!gKOTXMU^[!4UaPaXMP!LUJ[J!YXR!

MXOXMLJOSRLUMXR!VJ!`XOUXMU^[!VJ!`JYKMUVXV!XQOKfUTXVXR!X!0OLJ_PX\X#!

+JRVJ!YX!gKOTXMU^[!4J[X!NXRLX!HXRXTJ[LKW!YX!JRLOPMLPOX!-PaXZJ[Kb,X[RXNPXOU!RJ!JYJ`X!

_OXVPXYTJ[LJW! RJ! KZRJO`X! P[X! \K[X! VJ! `JYKMUVXV! ZX]X! J[! YX! QXOLJ! JRLJ! X! YX! gXYYXW! QJOK! VJ!

XMPJOVK!MK[! YXR! LJ[VJ[MUXR!VJ!`XOUXMU^[!VJ!`JYKMUVXV!J[!LKVK!JY!MXTQKW! YX!QXOLJ!MJ[LOXY!VJY!

eOJX!TPJRLOX!P[X!\K[X!VJ!`JYKMUVXV!ZX]X!a!RJ!KZRJO`X!YX!`JYKMUVXV!XYLX!J[!YXR!QXOLJR!,POJRLJ!a!

&KOKJRLJ#! %RLXR! LJ[VJ[MUXR! VJ! `XOUXMU^[! VJ! `JYKMUVXV! [K! MKU[MUVJ[! MK[! YXR! LJ[VJ[MUXR!

JRLOPMLPOXYJRW!YK!cPJ!U[VUMX!cPJ!YX!VURLOUZPMU^[!VJ!`JYKMUVXV!J[!JY!MXTQK!-PaXZJ[Kb,X[RXNPXOU!

LUJ[J[! YKR! MXTZUKR! J`UVJ[LJR! J[! YXR! VUOJMMUK[JR! NKOU\K[LXY! a! `JOLUMXY#! )XR! `XOUXMUK[JR! VJ!

`JYKMUVXV!RJ!VJLXYYX[!X!MK[LU[PXMU^[o!

<KOU\K[LJR! !
@JYKMUVXV!'.,!

@JYKMUVXV!.S[UTX!
gLrR !

@JYKMUVXV!.efUTX!
gLrR !

'X[_K!VJ!`XOUXMU^[!
gLrR !

HXRXTJ[LK! 8?I1! ":G1:! I;?!
<KYYS[! 8?3;! ":F;?! I";!

-XYU\X!-! 8?"I! ":F:F! G??!
4!*[g#! 8I88! ":;G:! GG"!
4!,PQ#! 8II;! ":;33! GF8!
-XYU\X!H! 8IFF! ":3F?! G:3!
6!*[g#! 8I33! ":1?"! F;?!
6!.JV#! 8I"3! ":1FF! F;1!
6!,PQ#! 8G?F! ":13:! F;F!
-XYU\X!(! 8GG8! ":1:;! F3F!
(.1! 8G3"! ":"F;! F13!
-.1! 8G""! ":""3! F:1!
H(."! 8;8;! 88F:! ;FG!
&XQK! 8;GF! 881G! ;G"!

HXRXY!4J[X! 8;;I! 88F:! F:3!
4J[X! 83I;! 8II;! ;::!

4UaPaXMP! ???F! 81:?! 313!
0OLJ_PX\X! ?GI"! 8:I"! ;::!
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7,9( ( 4KLKP(%PCDGHCGDKNOP(OB(/DEVGBFIFKF(

-K[!JY!TKVJYK!VJ!`JYKMUVXV!MOJXVK!QKO!JY!RKgLqXOJ!+JQLN!4JXTW!RJ!QOKMJVU^!X!TU_OXO!YKR!

TXQXR!UR^MOK[KR!ATXQXR!JRLOPMLPOXYJR!J[!LUJTQKD!X!TXQXR!JRLOPMLPOXYJR!J[!QOKgP[VUVXV#! !

%Y! TXQX! JRLOPMLPOXY! J[! QOKgP[VUVXVW! gPJ! U[LJOQOJLXVK! J[! JY! QOK_OXTX! VJ! TXQUXTUJ[LK!

VJ[KTU[XVK!=TXQb/YPRW!QXOX!YPJ_K!VJ!NXZJO!XQYUMXVK!P[!_OUVVU[_!XQOKQUXVKW!X!YX!U[gKOTXMU^[!

UTQKOLXVX! VJRVJ! JY! QOK_OXTX! VJ! U[LJOQOJLXMU^[! ,JURqKOhR! MK[]P[LXTJ[LJ! MK[! JY! TKVJYK!

LJML^[UMKW!RJ!KZLP`K!JY!TXQX!JRLOPMLPOXY!J[!QOKgP[VUVXV!MK[!QJcPJiXR!`XOUXMUK[JR!VJY!KOVJ[!

VJ! ":! QUJRW! J[! OJgJOJ[MUX! MK[! JY! LKQJ! VJ! YKR! QK\KR! cPJ! JR! YX! U[gKOTXMU^[! cPJ! MK[LOKYX! YX!

UVK[JUVXV! VJ! YX! U[LJOQOJLXMU^[W! gPJ! [JMJRXOUK! X]PRLXO! YKR! QK\KR! X! gU[! VJ! XLXO! YKR! LKQJR! X! YX!

U[LJOQOJLXMU^[!JRLOPMLPOXY#! !

,J!NX[!_J[JOXVK!YKR!TXQXR!JRLOPMLPOXYJR!J[!QOKgP[VUVXV!X!YKR!RU_PUJ[LJR!NKOU\K[LJRo!

"#b! ! ! 4KQJ!HXRXTJ[LK! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! 1#b! ! ! 4KQJ!5KOTXMU^[!<KYYU[!

3#b! ! ! 4KQJ!-XYU\X!-! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ;#b! ! ! 4KQJ! ! (OJ[URMX!4!*[gJOUKO! !

F#b! ! ! 4KQJ! ! (OJ[URMX!4!,PQJOUKO! ! ! ! ! ! ! ! ! G#b! ! ! 4KQJ!-XYU\X! ! H!

I#b! ! ! 4KQJ!(OJ[URMX!6!*[gJOUKO! ! ! ! ! ! ! ! ! ! ! ! ?#b! ! 4KQJ!(OJ[URMX!6!.JVUK!

8#b! ! 4KQJ!(OJ[URMX!6!,PQJOUKO! ! ! ! ! ! ! ! ! ! ! ":#b! ! 4KQJ!-XYU\X!(!

""#b! ! 4KQJ!(OJ[URMX!.1! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! "1#b! ! 4KQJ!-XYU\X!.1!

"3#b! ! HXRJ!(OJ[URMX!."! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ";#b! ! 4KQJ!5KOTXMU^[!&XQK!

"F#b! ! 4KQJ!HXRXY!4J[X! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! "G#b! ! 4KQJ!5KOTXMU^[!4J[X!

"I#b! ! 4KQJ!5KOTXMU^[!4UaPaXMP! ! ! ! ! ! ! ! ! ! "?#b! ! 4KQJ!5KOTXMU^[!0OLJ_PX\X! ! ! ! ! !

+J! XMPJOVK! MK[! YKR! TXQXR! JRLOPMLPOXYJR! A5U_POX! 3b;#"b! 5U_POX! 3b;#"?D! W! NXa! TPMNX!

VUgJOJ[MUX!J[LOJ!YX!JRLOPMLPOX!J[!JY!RJMLKO!&KOLJ!VJ!-PaXZJ[Kb,X[RXNPXOU!a!JY!OJRPYLXVK!VJ!YX!

U[LJOQOJLXMU^[! X[LJOUKO#! %[! YKR!TXQXR! JRLOPMLPOXYJR! [PJ`KRW! YXR! LOXTQXR! JRLOPMLPOXYJR! [K! RJ!

U[LJORJMX[!MK[!YX!gXYYX!QXOX!MK[RJ_PUO!MJOOXO!YX!JRLOPMLPOX!X!YX!gKOTX!MJOOXVXW!RU[K!RJ!JfLUJ[VJ!

MK[!VUOJMMU^[![KOJRLJW!J[`KY`UJ[VK!YX!JRLOPMLPOX!-PaXZJ[Kb,X[RXNPXOU!a!YX!JRLOPMLPOX!,*&$6%!

]P[LKR! J[! P[X! JRLOPMLPOX! MK[]P[LX! a! XTQYUX[VK! YX! \K[X! VJ! YX! LOXTQX#! ,J_p[! YKR! VXLKR! VJ!

,*&$6%!J[!JY!QOKaJMLK!@<'W!YX!QXOLJ![KOLJ!VJ!,*&$6%!NP[VUVX!gKOTX!QXOLJ!VJ!JRLX!LOXTQX!

JRLOPMLPOXYW!QOJRPTUd[VKRJ!cPJ!YX!JRLOPMLPOX!-PaXZJ[Kb,X[RXNPXOU!JR!TPMNK!TeR!JfLJ[RX!VJ!
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YK!cPJ!RJ!LUJ[J!TXQJXVX#! !

"#b!.XQX!%RLOPMLPOXY!J[!/OKgP[VUVXV!XY!4KQJ!HXRXTJ[LK#b!,J!NX!X]PRLXVK! YKR!"?!QK\KR!

cPJ! RJ! QJOgKOX[! NXRLX! JY! HXRXTJ[LK! #! +JY! X[eYURUR! VJY! OJRPYLXVK! VJ! JRLX! U[LJOQOJLXMU^[!

QKVJTKR! KZRJO`XO! cPJ! YX! JRLOPMLPOX! -PaXZJ[Kb,X[RXNPXOUW! QOJRJ[LX! MK[VUMUK[JR!

JRLOPMLPOXYJR! RUTUYXOJR! X! YKR! TXQXR! VJ! <KYYS[j! a! QKO! [K! QOJRJ[LXO! J[LOXTQXTUJ[LK! VJ!

NUVOKMXOZPOKR![K!RJ!YK!NX!VJRMOULK!MK[!TXaKO!VJLJ[UTUJ[LK#! !

1#b!.XQX!%RLOPMLPOXY!J[!/OKgP[VUVXV!XY!4KQJ!5KOTXMU^[!<KYYU[#b!+JY!X[eYURUR!VJY!OJRPYLXVK!

VJ! JRLX! U[LJOQOJLXMU^[! QKVJTKR! KZRJO`XO! cPJ! YX! JRLOPMLPOX!-PaXZJ[Kb,X[RXNPXOUW! QOJRJ[LX!

MK[VUMUK[JR! JRLOPMLPOXYJR! RUTUYXOJR! X! YKR!TXQXR! VJY! 4KQJ! HXRXTJ[LK#! +JY! OJRPYLXVK! VJ! RP!

X[eYURUR! RJ! KZRJO`X! cPJ! X! JRLJ! [U`JY! YX! JRLOPMLPOX! -PaXZJ[Kb,X[RXNPXOU! LUJ[J! P[! MUJOOJ!

JRLOPMLPOXY! VJ! "::! QUJR! a! P[! eOJX! VJ! 8?":#3F! XMOJRW! LKTX[VK! bI1":gL! ! MKTK! YX! YS[JX! VJ!

LOXTQXj! !

%[! YXR! QXOLJR!0JRLJ! a!-J[LOXY! VJY! MXTQKW! LXTZUd[! JfURLJ[! `XOUKR! X[LUMYU[XYJR! a! [XOUMJR!

JRLOPMLPOXYJRo! !

XD!6[!X[LUMYU[XYW!VJ!":!QUJR!a!P[!eOJX!VJ!1G8#3G!XMOJRW!RJ!J[MPJ[LOX!XQOKfUTXVXTJ[LJ!J[!

*[YU[JG8G -OKRRYU[J31;W!LKTX[VK!bI?;:!gL!MKTK!YX!YS[JX!VJ!LOXTQX#! !

ZD!6[!X[LUMYU[XY!VJ!3:!QUJR!a!P[!eOJX!VJ!1;"8#"1!XMOJRW!RJ!J[MPJ[LOX!XQOKfUTXVXTJ[LJ!J[!

*[YU[JG18v-OKRRYU[JF??W!LKTX[VK!bIG8:!gL!MKTK!YX!YS[JX!VJ!LOXTQX#!

MD!%Y!KLOK!X[LUMYU[XYW!VJ!F:!QUJR!a!P[!eOJX!VJ!"G?;#FGXMOJRW!RJ!J[MPJ[LOX!XQOKfUTXVXTJ[LJ!

J[!*[YU[J1F;v-OKRRYU[JGIGW!LKTX[VK!bII8:gL!MKTK!YX!YS[JX!VJ!LOXTQX#!

VD!)X!KLOX![XOU\!JRLOPMLPOXYW!VJ!3:!QUJR!a!P[!eOJX!VJ!88#IF!XMOJRW!RJ!J[MPJ[LOX!XY!JRLJ!VJ!YX!

gXYYXW!LKTX[VK!bII::gL!MKTK!YX!YS[JX!VJ!LOXTQX#!

3#b!.XQX!%RLOPMLPOXY!J[!/OKgP[VUVXV!XY!4KQJ!-XYU\X!-#b!%Y!TXQX!JRLOPMLPOXY!XY!4KQJ!-XYU\X!

-W! gPJ! U[LJOQOJLXVK!VJY!TURTK!TKVK!cPJ!JY!TXQX!XY! LKQJ!VJ! YX!5KOTXMU^[!<KYYU[W!JRLJ!TXQX!

JRLOPMLPOXY!QKO!JRLXO!TPa!MJOMX[K!XY!LKQJ!VJ!YX!XOJ[URMX!<KYYU[W!QOJRJ[LX!MK[VUMUK[JR!RUTUYXOJRW!

LX[LK!J[!RP!JRLOPMLPOX!MKTK!J[!RP!TKVJYK!LJML^[UMKW!QKO!YK!cPJ!YXR!MK[RUVJOXMUK[JR!OJXYU\XVXR!

J[!JY!TXQX!X[LJOUKOW!RK[!XQYUMXZYJR!X!JRLJ!NKOU\K[LJ#!

;#!b!.XQX!%RLOPMLPOXY!J[!/OKgP[VUVXV!XY!4KQJ!(OJ[URMX!4!*[gJOUKO#b! ! %Y!TXQX!JRLOPMLPOXY!XY!

4KQJ! (OJ[URMX! 4! *[gJOUKOW! gPJ! U[LJOQOJLXVK! VJY! TURTK! TKVK! cPJ! JY! TXQX! XY! LKQJ! VJ! YX!
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5KOTXMU^[!<KYYU[W!a!QOJRJ[LX!MK[VUMUK[JR!RUTUYXOJR!XY!LKQJ!VJ!YX!5KOTXMU^[!<KYYU[!J[!RP!TKVJYK!

LJML^[UMK#!)XR!JRLOPMLPOXR!VJY!4KQJ!(OJ[URMX!4!*[gJOUKO!RK[!VJY!VJRXOOKYYK!VJ!RPMJRU^[W!cPJ!RJ!

VJLXYYX[!X!MK[LU[PXMU^[o!

XD!)X!JRLOPMLPOX!-PaXZJ[Kb,X[RXNPXOU!JY!-K[LXMLK!(_PXb/JLO^YJK!JR!VJ!bI:83gL!MKTK!YX!

YS[JX!VJ!LOXTQX#!%RLX!LOXTQX!QJLOKYSgJOK!JR!VJ!GF;F#:;!XMOJRW!a!XY!MKTQXOXO!MK[!YKR!OJRPYLXVKR!

VJ!YXR!U[LJOQOJLXMUK[JR!X[LJOUKOJRW![KLe[VKRJ!P[!U[MOJTJ[LK!J[!JY!eOJX!VJ!1?:?#1!XMOJR#!

ZD! 6[X! [XOU\! JRLOPMLPOXYW! VJ! ":! QUJR! a! P[! eOJX! VJ! 3;"#8;! XMOJRW! RJ! J[MPJ[LOX!

XQOKfUTXVXTJ[LJ!J[!*[YU[JG8Gv-OKRRYU[J31;W!LKTX[VK!bII;:gL!MKTK!YX!YS[JX!VJ!LOXTQX#! !

MD!6[!X[LUMYU[XYW!VJ!":!QUJR!a!P[!eOJX!VJ!;F:#FI!XMOJRW!RJ!J[MPJ[LOX!XQOKfUTXVXTJ[LJ!J[!

*[YU[JG18v-OKRRYU[JF??W!LKTX[VK!bIFI:gL!MKTK!YX!YS[JX!VJ!LOXTQX#!

VD!6[!X[LUMYU[XYW!VJ!":!QUJR!a!P[!eOJX!VJ!3"G#"3!XMOJRW!RJ!J[MPJ[LOX!XQOKfUTXVXTJ[LJ!J[!

W!LKTX[VK!bIFG:gL!MKTK!YX!YS[JX!VJ!LOXTQX#!

JD!0LOX![XOU\!JRLOPMLPOXYW!VJ!;:!QUJR!a!P[!eOJX!VJ!8I"#13!XMOJRW!RJ!J[MPJ[LOX!XY!KJRLJ!VJ!YX!

gXYYX!a!XQOKfUTXVXTJ[LJ!J[!*[YU[J1F;v-OKRRYU[JGIGW!LKTX[VKbIG?:gL!MKTK!YX!YS[JX!VJ!LOXTQX#! !

gD!)X!KLOX![XOU\!JRLOPMLPOXYW!VJ!;:!QUJR!a!P[!eOJX!VJ!"11#F?!XMOJRW!cPJVX!XY!JRLJ!VJ!YX!gXYYXW!

LKTX[VK!bIF8:gL!MKTK!YX!YS[JX!VJ!LOXTQX#!

F#! .XQX! %RLOPMLPOXY! J[! /OKgP[VUVXV! XY! 4KQJ! VJ! YX! (OJ[URMX! 4! ,PQJOUKO#b! %Y! TXQX!

JRLOPMLPOXY!J[!QOKgP[VUVXV!XY!4KQJ!VJ!YX!(OJ[URMX!4!,PQJOUKOW!gPJ!U[LJOQOJLXVK!VJY!TURTK!TKVK!

cPJ!YKR!TXQXR!XOOUZX!TJ[MUK[XVKR#!%RLJ!TXQX!JRLOPMLPOXY!QKO!JRLXO!TPa!MJOMX[K!XY!LKQJ!VJ!YX!

XOJ[URMX!4!*[gJOUKOW!QOJRJ[LX!MK[VUMUK[JR!RUTUYXOJRW!LX[LK!J[!RP!JRLOPMLPOX!MKTK!J[!RP!TKVJYK!

LJML^[UMK#!)XR!JRLOPMLPOXR!VJY!4KQJ!(OJ[URMX!4!,PQJOUKO!RK[!VJY!VJRXOOKYYK!VJ!RPMJRU^[W!cPJ!RJ!

VJLXYYX[!X!MK[LU[PXMU^[o!

XD!)X!JRLOPMLPOX!-PaXZJ[Kb,X[RXNPXOUW!MPX[VK!RJ!VJLJOTU[X!JY!VKTU[UK!VJ!QJLO^YJK!A!KUY!

VKTXU[! DW! LKTX[VK!JY!-K[LXMLK! (_PXb/JLO^YJK! bI:IIgL! MKTK! YX! YS[JX!VJ! LOXTQXW!RJ!KZRJO`X!

TPMNX!VUgJOJ[MUX!J[LOJ!JRLJ!VKTU[UK!VJ!QJLO^YJK!AKUY!VKTXU[D!a!JY!OJRPYLXVK!VJ!YX!U[LJOQOJLXMU^[!

1+#!

+J! XMPJOVK! MK[! YKR! TXQXR! JRLOPMLPOXYJR! XMLPXYJRW! J[! JY! RJMLKO! [KOLJW! [K! RJ! MK[RU_PJ!

MJOOXO! YX! JRLOPMLPOXW! RU[K! cPJ! JY! MK[LXMLK! X_PXbQJLO^YJK! RJ! JfLUJ[VJ! MK[! VUOJMMU^[! [KOJRLJW!

J[`KY`UJ[VK! YX! JRLOPMLPOX! -PaXZJ[Kb,X[RXNPXOU! a! YX! JRLOPMLPOX! ,*&$6%! ]P[LKR! J[! P[X!
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JRLOPMLPOX!MK[]P[LX!a!XTQYUX[VK!YX!\K[X!VJ!LOXTQX#!,J_p[!YKR!VXLKR!VJ!,*&$6%!J[!JY!QOKaJMLK!

@<'W! YX! QXOLJ! [KOLJ! VJ! ,*&$6%! NP[VUVX! gKOTX! QXOLJ! VJ! JRLX! LOXTQX! JRLOPMLPOXYW!

QOJRPTUd[VKRJ!cPJ!YX!JRLOPMLPOX!-PaXZJ[Kb,X[RXNPXOU!JR!TPMNK!TeR!JfLJ[RX!VJ!YK!cPJ!RJ!

LUJ[J!TXQJXVX#! !

%RLX!LOXTQX!QJLOKYSgJOK!JR!VJ!"3I!QUJR!a!VJ!88?I#;;!XMOJRW!XY!MKTQXOXO!MK[!YKR!OJRPYLXVKR!

VJ!YXR!U[LJOQOJLXMUK[JR!X[LJOUKOJRW![KLe[VKRJ!P[!U[MOJTJ[LK!J[!JY!eOJX!VJ!":8?#I8!XMOJR#!

ZD!6[!X[LUMYU[XYW!VJ!1:!QUJR!a!P[!eOJX!VJ!FG3#I3!XMOJRW!RJ!J[MPJ[LOX!XQOKfUTXVXTJ[LJ!J[!

*[YU[JG8Gv-OKRRYU[J31;W!LKTX[VK!bII::!gL!MKTK!YX!YS[JX!VJ!LOXTQX#! !

MD! 6[! X[LUMYU[XYW! VJ! 1:! QUJR! a! P[! eOJX! VJ! ""1?#FI! XMOJRW! cPJVX! XQOKfUTXVXTJ[LJ! J[!

*[YU[JG18v-OKRRYU[JF??W!LKTX[VK!bIF1:gL!MKTK!YX!YS[JX!VJ!LOXTQX#!

VD!0LOX![XOU\!JRLOPMLPOXYW!VJ!F:!QUJR!a!P[!eOJX!VJ!"1I3#1G!XMOJRW!cPJVX!XY!KJRLJ!VJ!YX!gXYYX!

a!XQOKfUTXVXTJ[LJ!J[!*[YU[J1F;v-OKRRYU[JGIGW!LKTX[VK!bIG;:gL!MKTK!YX!YS[JX!VJ!LOXTQX#! !

JD!)X!KLOX![XOU\!JRLOPMLPOXYW!VJ!F:!QUJR!a!P[!eOJX!VJ!1:I#I3!XMOJRW!cPJVX!XY!JRLJ!VJ!YX!gXYYXW!

LKTX[VK!bIFF:gL!MKTK!YX!YS[JX!VJ!LOXTQX#!

G#! .XQX! %RLOPMLPOXY! J[! /OKgP[VUVXV! XY! 4KQJ! VJ! YX! -XYU\X! H#b! %Y! TXQX! JRLOPMLPOXY! J[!

QOKgP[VUVXV!XY! LKQJ!VJ! YX!-XYU\X!H!QKO!JRLXO!TPa!MJOMX[K!XY! LKQJ!VJ! YX!XOJ[URMX!4!,PQJOUKOW!

QOJRJ[LX!MK[VUMUK[JR!RUTUYXOJRW!LX[LK!J[!RP!JRLOPMLPOX!MKTK!J[!RP!TKVJYK!LJML^[UMKW!QKO!YK!cPJ!

YXR!MK[RUVJOXMUK[JR!OJXYU\XVXR!J[!JY!TXQX!X[LJOUKOW!RK[!XQYUMXZYJR!X!JRLJ!NKOU\K[LJ#!

I#!.XQX!%RLOPMLPOXY!XY!4KQJ!VJ!YX!(OJ[URMX!6!*[gJOUKO#b!%Y!TXQX!JRLOPMLPOXY!XY!4KQJ!VJ!YX!

(OJ[URMX! 6! *[gJOUKO! QKO! JRLXO! TPa! MJOMX[K! XY! LKQJ! VJ! YX! XOJ[URMX! 4! ,PQJOUKOW! QOJRJ[LX!

MK[VUMUK[JR!RUTUYXOJR!XY! LKQJ!VJ! YX!XOJ[URMX!4!,PQJOUKO! W! LX[LK!J[!RP!JRLOPMLPOX!MKTK!J[!RP!

TKVJYK!LJML^[UMK#!)XR!JRLOPMLPOXR!QOU[MUQXYJR!VJY!4KQJ!(OJ[URMX!6!*[gJOUKO!RK[!VJY!VJRXOOKYYK!VJ!

RPMJRU^[W!cPJ!RJ!VJLXYYX[!X!MK[LU[PXMU^[o!

XD!)X!JRLOPMLPOX!-PaXZJ[Kb,X[RXNPXOU!LKTX!JY!-K[LXMLK!(_PXb/JLO^YJK!VJ!bG8F;!gL!MKTK!

YX!YS[JX!VJ!LOXTQX#!,J!VJRXOOKYYX[!`XOUXR!LOXTQXR!QJLOKYSgJOXRW!VJ!RPQJOgUJMUJ!LKLXY!VJ!?8IG#FI!

XMOJR! W! a! XY! MKTQXOXO! MK[! YKR! OJRPYLXVKR! VJ! YXR! U[LJOQOJLXMUK[JR! X[LJOUKOJRW! [KLe[VKRJ! P[!

U[MOJTJ[LK!J[!JY!eOJX!VJ!"8;3#G!XMOJR#!

ZD!6[!X[LUMYU[XYW!VJ!3:!QUJR!a!P[!eOJX!VJ!1:;;#I3!XMOJRW!RJ!J[MPJ[LOX!XQOKfUTXVXTJ[LJ!J[!

*[YU[JGG1v-OKRRYU[J3:GW!RJ!gKOTX[!VKR!X[LUMYU[XYJR! U[VJQJ[VUJ[LJRW! LKTX[VK!bIF1:gL!MKTK!YX!
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YS[JX!VJ!LOXTQX#! !

MD! 6[! X[LUMYU[XYW! VJ! ":! QUJR! a! P[! eOJX! VJ! IF3#8"! XMOJRW! cPJVX! XQOKfUTXVXTJ[LJ! J[!

*[YU[JG18v-OKRRYU[JF??W!LKTX[VK!bI;::!MKTK!YX!YS[JX!VJ!LOXTQX#! !

VD!0LOK!X[LUMYU[XYW!VJ!I:!QUJR!a!P[!eOJX!VJ!F:3G#11!XMOJRW!cPJVX!J[!JY!RJMLKO!RPO!VJY!eOJX!a!

XQOKfUTXVXTJ[LJ!J[!*[YU[J18?v-OKRRYU[J;;;W!LKTX[VK!bI;8:gL!MKTK!YX!YS[JX!VJ!LOXTQX#! !

JD!,J!VJRXOOKYYX[!LOJR!JRLOPMLPOXR![PJ`XR!MJOMX!X!YX!gOK[LJOX!KJRLJ!VJY!MXTQKo!P[X!VJ!P[!

MUJOOJ!JRLOPMLPOXY!VJ!":!QUJR!a!P[!eOJX!VJ!31G#GI!XMOJRW! RJ! J[MPJ[LOX! XQOKfUTXVXTJ[LJ! J[!

*[YU[J":";v-OKRRYU[JGGj!KLOX!VJ!P[!MUJOOJ!JRLOPMLPOXY!VJ!":!QUJR!a!P[!eOJX!VJ!F1:#IF!XMOJRW!RJ!

J[MPJ[LOX!XQOKfUTXVXTJ[LJ!J[!*[YU[JI"8v-OKRRYU[J":;!a!YX!KLOX!VJ!P[!MUJOOJ!JRLOPMLPOXY!VJ!1:!

QUJR!a!P[!eOJX!VJ!"G""#"I!XMOJRW!RJ!cPJVX!XQOKfUTXVXTJ[LJ!J[!*[YU[J1G"v-OKRRYU[J"81#!

4XTZUd[! RJ! VJRXOOKYYX[! VKR! JRLOPMLPOXR! MJOMX! XY! RJMLKO! MJ[LOXY! VJY! MXTQK#! 6[X!VJ!P[!

MUJOOJ!JRLOPMLPOXY!VJ!3:!QUJR!a!P[!eOJX!VJ!8F;#1F!XMOJRW!RJ! J[MPJ[LOX! XQOKfUTXVXTJ[LJ! J[!

*[YU[J?1;v-OKRRYU[JF3Gj! a! YX! KLOX! VJ! P[! MUJOOJ! JRLOPMLPOXY! VJ! F:! QUJR! a! P[! eOJX! VJ! ";8:#:F! ! ! !

XMOJRW! ! RJ!J[MPJ[LOX!XQOKfUTXVXTJ[LJ!J[!*[YU[J8I;v-OKRRYU[JFF8#! !

?#!.XQX!%RLOPMLPOXY!XY!4KQJ!VJ!YX!(OJ[URMX!6!.JVUX#b!%Y!TXQX!%RLOPMLPOXY!XY!4KQJ!VJ!YX!

(OJ[URMX!6!.JVUX!QKO!JRLXO!TPa!MJOMX[K!XY!LKQJ!VJ!YX!XOJ[URMX!6!*[gJOUKOW!QOJRJ[LX!MK[VUMUK[JR!

RUTUYXOJRW!LX[LK!J[!RP!JRLOPMLPOX!MKTK!J[!RP!TKVJYK!LJML^[UMK#!)XR!JRLOPMLPOXR!QOU[MUQXYJR!VJY!

4KQJ!(OJ[URMX!6!.JVUX!RK[!VJY!VJRXOOKYYK!VJ!RPMJRU^[W!cPJ!RJ!VJLXYYX[!X!MK[LU[PXMU^[o!

XD!)X!JRLOPMLPOX!-PaXZJ[Kb,X[RXNPXOU!LKTX!JY!-K[LXMLK!(_PXb/JLO^YJK!VJ!bG833gL!MKTK!

YX!YS[JX!VJ!LOXTQXW!RJ!KZRJO`X!TPMNX!VUgJOJ[MUX!J[LOJ!JRLJ!VKTU[UK!VJ!QJLO^YJK!AKUY!VKTXU[D!a!JY!

OJRPYLXVK!VJ!YX!U[LJOQOJLXMU^[!1+#!

+J!XMPJOVK!MK[!YKR!TXQXR!JRLOPMLPOXYJR!XMLPXYJRWJ[!JY!RJMLKO![KOLJW![K!RJ!MK[RU_PJ!MJOOXO!

YX! JRLOPMLPOXW! RU[K! cPJ! JY! MK[LXMLK! X_PXbQJLO^YJK! RJ! JfLUJ[VJ! MK[! VUOJMMU^[! [KOJRLJW!

J[`KY`UJ[VK! YX! JRLOPMLPOX! -PaXZJ[Kb,X[RXNPXOU! a! YX! JRLOPMLPOX! ,*&$6%! ]P[LKR! J[! P[X!

JRLOPMLPOX!MK[]P[LX!a!XTQYUX[VK!YX!\K[X!VJ!LOXTQX#!,J_p[!YKR!VXLKR!VJ!,*&$6%!J[!JY!QOKaJMLK!

@<'W! YX! QXOLJ! [KOLJ! VJ! ,*&$6%! NP[VUVX! gKOTX! QXOLJ! VJ! JRLX! LOXTQX! JRLOPMLPOXYW!

QOJRPTUd[VKRJ!cPJ!YX!JRLOPMLPOX!-PaXZJ[Kb,X[RXNPXOU!JR!TPMNK!TeR!JfLJ[RX!VJ!YK!cPJ!RJ!

LUJ[J!TXQJXVX#! !

%RLX!LOXTQX!QJLOKYSgJOX!JR!VJ!83!QUJR!a!VJ!""1;;#;1!XMOJRW!XY!MKTQXOXO!MK[!YKR!OJRPYLXVKR!
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VJ!YXR!U[LJOQOJLXMUK[JR!X[LJOUKOJRW![KLe[VKRJ!P[!U[MOJTJ[LK!J[!JY!eOJX!VJ!1;F:#:;!XMOJR#!

ZD! )XR! JRLOPMLPOXR! J[! YKR! RJMLKOJR! -J[LOXY! a! 0JRLJ! VJY! MXTQK! QOJRJ[LX[! MK[VUMUK[JR!

RUTUYXOJR!X!YX!VJ!(OJ[URMX!6!*[gJOUKOW!YKR!VXLKR!VJ!LOXTQXR!RJ!`J[!J[!JY!!"#$%&'$(')#*&+'$('

,%#-.#+!#!

8#! b! .XQX! %RLOPMLPOXY! J[! /OKgP[VUVXV! XY! 4KQJ! VJ! YX! (OJ[URMX! 6! ,PQJOUKO#b! ! %Y! TXQX!

%RLOPMLPOXY!J[!/OKgP[VUVXV!XY!4KQJ!VJ!YX!(OJ[URMX!6!RPQJOUKOW!QKO!JRLXO!TPa!MJOMX[K!XY!LKQJ!VJ!

YX! XOJ[URMX! 6! *[gJOUKOW! QOJRJ[LX! MK[VUMUK[JR! RUTUYXOJRW! LX[LK! J[! RP! JRLOPMLPOX! MKTK! J[! RP!

TKVJYK!LJML^[UMK#!)XR!JRLOPMLPOXR!QOU[MUQXYJR!VJY!4KQJ!(OJ[URMX!6!,PQJOUKO!RK[!VJY!VJRXOOKYYK!

VJ!RPMJRU^[W!cPJ!RJ!VJLXYYX[!X!MK[LU[PXMU^[o!

XD!)X!JRLOPMLPOX!-PaXZJ[Kb,X[RXNPXOUW!MPX[VK!RJ!VJLJOTU[X!JY!VKTU[UK!VJ!QJLO^YJK!A!KUY!

VKTXU[!DW!LKTX[VK!JY!-K[LXMLK!(_PXb/JLO^YJK!VJ!bG??:gL!MKTK!YX!YS[JX!VJ!LOXTQX#!

! +J! XMPJOVK! MK[! YKR!TXQXR! JRLOPMLPOXYJRW! J[! JY! RJMLKO! [KOLJW! [K! RJ! MK[RU_PJ! MJOOXO! YX!

JRLOPMLPOXW!RU[K!cPJ!JY!MK[LXMLK!X_PXbQJLO^YJK!RJ!JfLUJ[VJ!MK[!VUOJMMU^[![KOJRLJW!J[`KY`UJ[VK!

YX!JRLOPMLPOX!-PaXZJ[Kb,X[RXNPXOU!a!YX!JRLOPMLPOX!,*&$6%!]P[LKR!J[!P[X!JRLOPMLPOX!MK[]P[LX#! !

%[!MPX[LK!X!YX!QXOLJ!,POJRLJ!VJ!YX!JRLOPMLPOX!-PaXZJ[KW!MPX[VK!RJ!VJLJOTU[X!JY!VKTU[UK!VJ!

QJLO^YJK!A!KUY!VKTXU[!DW!LKTX[VK!JY!-K[LXMLK!(_PXb/JLO^YJK!VJ!bG??:gL!MKTK!YX!YS[JX!VJ!LOXTQXW!

JRLJ!MK[LXMLK!RJ!U[LJORJMX[!MK[!YX!gXYYX!X!YX!gKOTX!MJOOXVX#!

%RLX!LOXTQX!QJLOKYSgJOX!JR!VJ!8:!QUJR!a!VJ!":18;#G;!XMOJRW!XY!MKTQXOXO!MK[!YKR!OJRPYLXVKR!

VJ!YXR!U[LJOQOJLXMUK[JR!X[LJOUKOJRW![KLe[VKRJ!P[!U[MOJTJ[LK!J[!JY!eOJX!VJ!""38#:?!XMOJR#!

ZD! )XR! JRLOPMLPOXR! J[! YKR! RJMLKOJR! -J[LOXY! a! 0JRLJ! VJY! MXTQK! QOJRJ[LX[! MK[VUMUK[JR!

RUTUYXOJR!X!YX!VJ!(OJ[URMX!6!*[gJOUKOW!YKR!VXLKR!VJ!LOXTQXR!RJ!`J[!J[!JY!!"#$%&'$(')#*&+'$('

,%#-.#+!#!

":#!b!.XQX!%RLOPMLPOXY!XY!4KQJ!VJ!YX!-XYU\X!(#b!%Y!TXQX!JRLOPMLPOXY!XY!LKQJ!VJ!YX!MXYU\X!(W!

QKO!JRLXO!TPa!MJOMX[K!XY!LKQJ!VJ!YX!XOJ[URMX!6!,PQJOUKOW!QOJRJ[LX!MK[VUMUK[JR!RUTUYXOJRW!LX[LK!

J[!RP!JRLOPMLPOX!MKTK!J[!RP!TKVJYK!LJML^[UMKW!QKO!YK!cPJ!YXR!MK[RUVJOXMUK[JR!OJXYU\XVXR!J[!JY!

TXQX!X[LJOUKOW!RK[!XQYUMXZYJR!X!JRLJ!NKOU\K[LJ#!

""#! b!.XQX! %RLOPMLPOXY! XY! 4KQJ! VJ! YX! (OJ[URMX!.b1#b! %Y!TXQX! JRLOPMLPOXY! XY! LKQJ! VJ! YX!

XOJ[URMX!.b1!QOJRJ[LX! MK[VUMUK[JR!RUTUYXOJR!XY! LKQJ!VJ! YX!XOJ[URMX!6!,PQJOUKOW! LX[LK!J[!RP!

JRLOPMLPOX!MKTK!J[!RP!TKVJYK!LJML^[UMK#!)XR!JRLOPMLPOXR!QOU[MUQXYJR!VJY!4KQJ!(OJ[URMX!.1!RK[!
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VJY!VJRXOOKYYK!VJ!RPMJRU^[W!cPJ!RJ!VJLXYYX[!X!MK[LU[PXMU^[o!

XD!)X!JRLOPMLPOX!-PaXZJ[Kb,X[RXNPXOUW!VJ!P[!eOJX!VJ!;FIF#"1!XMOJRW!LKTX!bGI":gL!MKTK!

YX!YS[JX!VJ!LOXTQX#! !

ZD!6[X!JRLOPMLPOX!VJ!":!QUJR!a!P[!eOJX!VJ!F?;#8?!XMOJRW!RJ!J[MPJ[LOX!XQOKfUTXVXTJ[LJ!

J[!*[YU[JG8Gv-OKRRYU[J31;W!LKTX[VK! ! ! ! ! MKTK!YX!YS[JX!VJ!LOXTQX#! !

MD!6[!X[LUMYU[XYW!VJ!1:!QUJR!a!P[!eOJX!VJ!"1:?#"8!XMOJRW!RJ!J[MPJ[LOX!XQOKfUTXVXTJ[LJ!J[!

*[YU[JG"Gv-OKRRYU[J;8FW!LKTX[VK!bI"G:gL!MKTK!YX!YS[JX!VJ!LOXTQX#!

VD!0LOX![XOU\!JRLOPMLPOXYW!VJ!;:!QUJR!a!P[!eOJX!VJ!31"?#I1!XMOJRW!RJ!J[MPJ[LOX!XY!KJRLJ!VJ!

YX! gXYYX! a! XQOKfUTXVXTJ[LJ! J[! *[YU[J1F;v-OKRRYU[JGIGW! LKTX[VK! bI1F:gL! MKTK! YX! YS[JX! VJ!

LOXTQX#! !

"1#!b!.XQX!%RLOPMLPOXY!XY!4KQJ!VJ!YX!-XYU\X!.1#b!%Y!TXQX!JRLOPMLPOXY!XY!LKQJ!VJ!YX!MXYU\X!.1W!

QKO!JRLXO!TPa!MJOMX[K!XY!LKQJ!VJ!YX!XOJ[URMX!.1W!QOJRJ[LX!MK[VUMUK[JR!RUTUYXOJRW!LX[LK!J[!RP!

JRLOPMLPOX!MKTK!J[!RP!TKVJYK!LJML^[UMKW!QKO!YK!cPJ!YXR!MK[RUVJOXMUK[JR!OJXYU\XVXR!J[!JY!TXQX!

X[LJOUKOW!RK[!XQYUMXZYJR!X!JRLJ!NKOU\K[LJ#!

"3#!b!.XQX!%RLOPMLPOXY!X!YX!HXRJ!VJ!YX!(OJ[URMX!.b"#b!%Y!TXQX!JRLOPMLPOXY!X!YX!ZXRJ!VJ!YX!

XOJ[URMX! .b"! ! QOJRJ[LX! MK[VUMUK[JR! RUTUYXOJR! XY! LKQJ! VJ! YX! XOJ[URMX! .b"W! LX[LK! J[! RP!

JRLOPMLPOX!MKTK!J[!RP!TKVJYK!LJML^[UMK#!)XR!JRLOPMLPOXR!QOU[MUQXYJR!VJY!4KQJ!(OJ[URMX!.1!RK[!

VJY!VJRXOOKYYK!VJ!RPMJRU^[W!YXR!JRLOPMLPOXR!VJ!XTQYULPV!ZX]X!cPJ!RJ!J[MPJ[LOX[!J[!YKR!RJMLKOJR!

-J[LOXY!a!0JRLJ!VJRXQXOJMJ[#! !

XD!)X!JRLOPMLPOX!-PaXZJ[Kb,X[RXNPXOUW!VJ!P[!eOJX!VJ!G1?8#?1!XMOJRW!LKTX!bG3?:gL!MKTK!

YX!YS[JX!VJ!LOXTQX#! !

ZD! 6[X! [XOU\! JRLOPMLPOXYW! VJ! 1:! QUJR! a! P[! eOJX! VJ! 8";#8G! XMOJRW! RJ! J[MPJ[LOX!

XQOKfUTXVXTJ[LJ!J[!*[YU[JG8Gv-OKRRYU[J31;W!LKTX[VK!bG8G:gL!MKTK!YX!YS[JX!VJ!LOXTQX#! !

MD!6[!X[LUMYU[XYW!VJ!":!QUJR!a!P[!eOJX!VJ!G1:#I8!XMOJRWRJ!J[MPJ[LOX!XQOKfUTXVXTJ[LJ!J[!

*[YU[JG:3v-OKRRYU[JF::W!LKTX[VK!bG?":!MKTK!YX!YS[JX!VJ!LOXTQX#!

VD!0LOX![XOU\!JRLOPMLPOXYW!VJ!;:!QUJR!a!P[!eOJX!VJ!3:;?#;3!XMOJRWRJ!J[MPJ[LOX!XY!KJRLJ!VJ!YX!

gXYYX!a!XQOKfUTXVXTJ[LJ!J[!*[YU[J1F;v-OKRRYU[JGIGW!LKTX[VK!bG8::gL!MKTK!YX!YS[JX!VJ!LOXTQX#!

";#!b!.XQX!%RLOPMLPOXY!XY!4KQJ!VJ!YX!5KOTXMU^[!&XQK#b!%Y!TXQX!JRLOPMLPOXY!XY!LKQJ!VJ!YX!

5KOTXMU^[! &XQK! QOJRJ[LX! MK[VUMUK[JR! RUTUYXOJR! XY! ZXRJ! VJ! YX! XOJ[URMX! .b"W! LX[LK! J[! RP!
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JRLOPMLPOX!MKTK!J[!RP!TKVJYK!LJML^[UMK#!)XR!JRLOPMLPOXR!QOU[MUQXYJR!VJY!4KQJ!VJ!YX!5KOTXMU^[!

&XQK!RK[!VJY!VJRXOOKYYK!VJ!RPMJRU^[W!cPJ!RJ!VJLXYYX[!X!MK[LU[PXMU^[o!

XD!)X!JRLOPMLPOX!-PaXZJ[Kb,X[RXNPXOU!WVJ!P[!eOJX!VJ!;?II#F!XMOJRW!LKTX!bG31:gL!MKTK!YX!

YS[JX!VJ!LOXTQX#! !

ZD! 6[X! [XOU\! JRLOPMLPOXYW! VJ! 1:! QUJR! a! P[! eOJX! VJ! "G3G#";! XMOJRW! RJ! J[MPJ[LOX!

XQOKfUTXVXTJ[LJ!J[!*[YU[JG8Gv-OKRRYU[J31;W!LKTX[VK!bG8::gL!MKTK!YX!YS[JX!VJ!LOXTQX#!

MD! 0LOX! [XOU\! JRLOPMLPOXYW! VJ! ":! QUJR! a! P[! eOJX! VJ! 13"! XMOJRW! RJ! J[MPJ[LOX!

XQOKfUTXVXTJ[LJ!J[!*[YU[JG1?v-OKRRYU[JG18W!LKTX[VK!bGI3:gL!MKTK!YX!YS[JX!VJ!LOXTQX#!

"F#!b!.XQX!%RLOPMLPOXY!XY!4KQJ!VJ!YX!(OJ[URMX!HXRXY!4J[X#b!%Y!TXQX!JRLOPMLPOXY!XY!LKQJ!VJ!

YX! XOJ[URMX! HXRXY! 4J[XW! QKO! JRLXO! TPa! MJOMX[K! XY! LKQJ! VJ! YX! 5KOTXMU^[! &XQKW! QOJRJ[LX!

MK[VUMUK[JR! RUTUYXOJRW! LX[LK! J[! RP! JRLOPMLPOX! MKTK! J[! RP!TKVJYK! LJML^[UMKW! QKO! YK! cPJ! YXR!

MK[RUVJOXMUK[JR!OJXYU\XVXR!J[!JY!TXQX!X[LJOUKOW!RK[!XQYUMXZYJR!X!JRLJ!NKOU\K[LJ#!)KR!VXLKR!VJ!

LOXTQX!RJ!`J[!J[!JY!!"#$%&'$(')#*&+'$(',%#-.#+!#!

"G#b! .XQX! %RLOPMLPOXY! J[! /OKgP[VUVXV! XY! 4KQJ! VJ! YX! 5KOTXMU^[! 4J[X#b! ! %Y! TXQX!

JRLOPMLPOXY!XY!LKQJ!VJ!YX!5KOTXMU^[!4J[XW!MKTQXOXVK!MK[!JY!TXQX!XY!LKQJ!VJ!5KOTXMU^[!4J[XW!

YXR!gXYYXR!VURTU[PaJ[W!R^YK!XY_P[XR!JRLOPMLPOXR!QOU[MUQXYJR!JRLe[!J[!JY!VJRXOOKYYK!VJ!RPMJRU^[#! !

"I#b! .XQX! %RLOPMLPOXY! J[! /OKgP[VUVXV! XY! 4KQJ! VJ! YX! 5KOTXMU^[! 4UaPaXMP#b! %Y! TXQX!

JRLOPMLPOXY!XY! LKQJ!VJ! YX!5KOTXMU^[!4UaPaXMPW!MKTQXOXVK!MK[!JY!TXQX!XY! LKQJ!VJ!5KOTXMU^[!

4J[XW! YXR! gXYYXR! VURTU[PaJ[W! R^YK! XY_P[XR! JRLOPMLPOXR! QOU[MUQXYJR! JRLe[! J[! JY! VJRXOOKYYK! VJ!

RPMJRU^[!a!XY_P[XR!JRLOPMLPOXR!VJ!XTQYULPV!ZX]X!VJRXQXOJMJ[#!

"?#! b! .XQX! JRLOPMLPOXY! J[! QOKgP[VUVXV! XY! LKQJ! VJ! YX! 5KOTXMU^[! 0OLJ_PX\X#b! %Y! TXQX!

JRLOPMLPOXY!XY!LKQJ!VJ!YX!5KOTXMU^[!4UaPaXMPW!MKTQXOXVK!MK[!JY!XY!LKQJ!VJ!5KOTXMU^[!4UaPaXMPW!

YXR!gOXMLPOXR!VJRXQXOJMJ[!a!XY_P[XR!JRLOPMLPOXR!VJ!XTQYULPV!ZX]X!NX[!VJRXQXOJMUVK#!

 0LOKR!TXQXR!VJ!X[eYURUR!
%Y!TXQX!VJ!JRQJRKO!VJ!LUJTQK!RJ!PLUYU\X!YX!MXQX!U[gJOUKO!TJ[KR!RPQJOgUMUJ!RPQJOUKO!A5U_POX!

3bF#"bb!5U_POX!3bFW"GD#!

%RLJ!QOKaJMLK![K!OJXYU\X!YX!U[`JORU^[!VJ!YULKYK_SXW!QKO!YK!LX[LK![K!QPJVJ!KZLJ[JO!VURLOUZPMU^[!VJ!

JRQJRKO!VJ!XOJ[URMX!QOJMURX#!%Y!TXQX!VJ!JRQJRKO! LKLXY!VJ!MXVX!MXQX!RJ!XQYUMX! YX!RPQJOgUMUJ!

RPQJOUKO! VJ! YX! XOJ[X!TJ[KR! YX! ZXRJW! a! YX! MKOOJMMU^[! VJ! JRQJRKO! VJ! XOJ[X#! A5U_POX! 3bF#"Ibb!
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5U_POX!3bF#1;D#!

0ZLJ[UVK! QKO! JRLJ!TdLKVKW! JY! JRQJRKO! VJ! YKR! QK\KR! VJ! XOJ[X! J[! YXR! \K[XR! VK[VJ! NXa!

OJRPYLXVKR! OJYXLU`XTJ[LJ!QOJMURKRW!TUJ[LOXR!cPJ!J[!JY!eOJX!XY!KJRLJ!QKO! YX! gXYLX!VJ!VXLKR!VJ!

QJOgKOXMU^[W!JRLX!`J\!MKTK!J[!JY!_OKRKO!VJ!YKR!JRLOXLKR!VJ!XOJ[URMX!MJOMX!VJ!YX!LJ[VJ[MUX!VJ!

YKR! MXTZUKR! J[! JY! _OKRKOW! QKO! YK! cPJ! YX! QOJMURU^[! OJYXLU`XTJ[LJ! QKZOJ#! %[! JY! MeYMPYK! VJ! YXR!

OJRJO`XR! JRLUTXVXR! VJY! VJQXOLXTJ[LKW! JY! JRQJRKO! VJ! OJRJO`KOUK! VJ! YX! -6>H%&0! QOU[MUQXY!

OJgJOJ[MUX!QK\KR!'B"!a!,X[RXNPXOUb'0"!OJXY!VJ!QJOgKOXMU^[!VJ!JRQJRKO!a!XOJ[URMX#!

+J!JRQJRKO![JLK!VJ!QJLO^YJK!TXQXR!RJ!YUTULX!X!KYJX_U[KRXR!OJ_U^[W!MK[!MXQXR!VJ!XOJ[URMX!

RPQJOUKOW!U[gJOUKOW!a!YX!QOKgP[VUVXV!VJ!MeYMPYK!MK[]P[LK!VJ!YX!gU[XYU\XMU^[!VJ!QJLO^YJK!YSTULJR!VJ!

X_PX!a!JY!PRK!OJXY!VJ!YX!QJOgKOXMU^[!VJ!QK\KR!VJ!QJLO^YJK!J[!JY!JRQJRKO!VJ!YX!MKOOJMMU^[!A5U_POX!

3bF#1Fbb!5U_POX!3!bb!F#3"D#!

%Y!QYX[!VJ!YX!QKOKRUVXV!VJY!VJQ^RULKW!VJ! YX!QJOTJXZUYUVXVW!VJ! YX!RXLPOXMU^[!VJ!X_PX!a! YX!

RXLPOXMU^[!VJ!QJLO^YJK!VJ!QYX[!VJ!VURJiK!VJ!YX!_XTX!VJ!YX!MXOLK_OXgSX!RJ!YUTULX!X!KYJX_U[KRXR!

OJ_U^[W! JY! QOU[MUQXY! PRK! VJY! QK\K! VJ! OJ_URLOK! VJ! U[LJOQOJLXMU^[! VJ! YKR! OJRPYLXVKR! VJ! YX!

OJMKQUYXMU^[!VJ!VXLKR!MKOOJRQK[VUJ[LJ#!A5U_POX!3bF#31bb!5U_POX!3bF#F8D!

!

!

!

!

!

!

!

!

!

!

!

!

!

!
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!KLMCGNE(9( ( )OPGNCKFEP(2OENJ^IHEP(

9,-( ( 4KDHE(COHCJBIHE(\($OHCEBIH(ADKQOdEDe(] (

%Y!eOJX!VJ!-PaXZJ[Kb,X[RXNPXOU!JRLe!VU`UVUVX!J[!VKR!RJMLKOJRW!JY!0OUJ[LJ!a!JY!0MMUVJ[LJW!

QKO!P[X!\K[X!VJ!gOXMLPOXR!A!\K[J!Kg!gOXMLPOJ!D!cPJ!JRLe!MKTQPJRLX!QKO!YX!gXYYX!cPJ!MK[LOKYX!YX!

JRLOPMLPOX!-PaXZJ[Kb,X[RXNPXOU!AVJ[KTU[XVX!MKTK!5"D!a!VKR!gXYYXR!J[!YX!QXOLJ!,POKJRLJ!VJY!

eOJX#! !

%[! JY! RJMLKO! 0OUJ[LJW! QKO! YKR! JgJMLKR! VJ! QOJRU^[W! RJ! gKOTX[! YXR! JRLOPMLPOXR! !

-PaXZJ[Kb,X[RXNPXOU! a! ,*&$6%! cPJ! JRLe[! J[! JY! VJRXOOKYYK! VJ! RPMJRU^[ a! YXR! gXYYXR! VJ!

VUOJMMU^[!&KOJRLJ!a!&KOLJb,PO!MKTQYUMX[!JRLXR!JRLOPMLPOXR#!

%Y! RJMLKO! 0MMUVJ[LJ! U[MYPaJ! YX! QXOLJ! MJ[LOXY! a! KJRLJ! VJY! eOJXW! RJ! QOJRJ[LX! MKTK! P[!

QJ[VUJ[LJ!VJ!,POKJRLJ!ZX]K!a!&KOJRLJ!XYLKW!JRLJ!RJMLKO!JRLe!VU`UVK!J[!VKR!QXOLJ!QKO!P[X!gXYYX!VJ!

VUOJMMU^[!&KOLJb,PO!AVJ[KTU[XVX!MKTK!51!D!#!

+J! XMPJOVK! MK[! YKR! TXQXR! JRLOPMLPOXYJR! VJ! OJgYJMLKOJR! VJRVJ! JY! /OJMOJLXMUMK! NXRLX!

4UaPaXMP! AgU_POX! 3b3#"bgU_POX! 3b3#"?DW! RJ! QPJVJ! KZRJO`XO! cPJ! YXR! JRLOPMLPOXR! VJRVJ! JY!

/OJMOJLXMUMK!X! YX! gKOTXMU^[!4UaPaXMP!RJ!J[MPJ[LOX[!J[!P[!VJRXOOKYYK!VJ! RPMJRU^[W! MK[!P[X!

OJVPMMU^[! _OXVPXY! VJ! XTQYULPV! JRLOPMLPOXYW! YXR! RUTUYULPVJR!TKOgKY^_UMXR! a! JY!TXOMK! LJML^[UMK!

MKNJOJ[LJ!VJ!LJ[VJ[MUX!,POKJRLJ!ZX]K!a!&KOJRLJ!XYLK#!)XR!JRLOPMLPOXR!-PaXZJ[Kb,X[RXNPXOU!a!

,*&$6%!LXTZUd[!RJ!VJRXOOKYYX[!VJRVJ!JY!/OJMOJLXMUMK!X!4UaPaXMPW!QJOK!YX!XTQYULPV!JRLOPMLPOXY!

VURTU[PaJ!J[!gKOTX!_OXVPXY!VJRVJ!YK!RKTJOK!NXRLX!YK!QOKgP[VK!#!

9,5( ( !KDKHCODMPCIHKP(FO(VDKHCGDK(

9,5,-,(.BSNIPIP(FO(NKP(HKDKHCODMPCIHKP(FO(VDKHCGDK( (

%Y! eOJX! -PaXZJ[Kb,X[RXNPXOU! JRLe! MK[LOKYXVX! QOU[MUQXYTJ[LJ! QKO! P[! JRLOdR! VJ!

MKTQOJRU^[#!-KTQXOXVKR!MK[!YKR!TK`UTUJ[LKR!LJML^[UMKR!VJ!YX!JLXQX!QKRLJOUKOW! YKR!QOUTJOKR!

JOX[!OJYXLU`XTJ[LJ!gPJOLJR#!

A"D!%[!MPX[LK!X!YX!VUOJMMU^[!VJ!VURLOUZPMU^[W!JfURLJ[!TPMNXR!gOXMLPOXR!J[!YXR!gKOTXMUK[JR!

QOKgP[VXR!cPJ!RJ!QPJVJ[!VU`UVUO!J[!VKR!MXLJ_KOSXRW!P[X!JR!VJ!QKMX!MX[LUVXVW!VJ!JfLJ[RU^[!



LA PRESENTACIÓN DEL PROCESAMIENTO PRE-STACK TIME MIGRACIÓN DE CUYABENO-SANSAHUARI 3D 

 
Geotech Groups Límited! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !44 

YXO_X!a!RXYLK!VJ!gXYYX!_OX[VJj!)X!KLOX!JR!VJ!TPMNX!MX[LUVXVW!VJ!JfLJ[RU^[!MKOLXW!a!RXYLK!VJ!gXYYX!

QJcPJiK#! ! ! ! ! ! !
A1D!%[!MPX[LK!X!YXR!MXOXMLJOSRLUMXR!VJ!YXR!gXYYXR!W!YX!TXaKOSX!VJ!JRLXR!RK[!gXYYXR!U[`JORXR!

A!OJ`JORJ!gXPYL!D!W!QJOK!LXTZUd[!JfURLJ[!gXYYXR![KOTXYJR!A[KOTXY!gXPYL!D!J[!XY_P[XR!QXOLJRW!cPJ!

JOX[! gXYYXR! U[`JORXR! X[LJR! a! NX[! RUVK!TKVUgUMXVXR! J! U[`JOLUVXR! QKO! YX! LJ[RU^[! LJML^[UMX!TeR!

OJMUJ[LJ#!

A3D!+J!XMPJOVK!MK[!YXR!RJMMUK[JRW!YXR!gXYYXR!QK[J[!QKO!KOVJ[!QXOXYJYK!a!YKR!QYX[KR!VJ!gXYYXR!

[K!RJ!MK[LXMLX[!J[LOJ!RS#!

9,5,5,(.BSNIPIP(FO(LODMEFEP(FO(VDKHCGDKP( (

%Y!X[eYURUR!VJ!YXR!MXOXMLJOSRLUMXR!VJ!gOXMLPOXR!RJ!VJLXYYX[!X!MK[LU[PXMU^[o! !

A"D! )XR! QOUTJOXR! gXYYXR! RK[! VJRXOOKYYXVXR! VPOX[LJ! JY! QJOSKVK! VJ! VJQ^RUMU^[! VJ!<KYYS[! a!

4J[XW!YX!_OX[!TXaKOSX!VJ!JRLXR!gXYYXR!NX[!VJRXQXOJMUVKW!X!JfMJQMU^[!VJ!YXR!gXYYXR!VJ!VJRXOOKYYK!

VJ!RPMJRU^[#!%RLXR!gXYYXR![PTJOKRXR!LUJ[J[!JY!RXYLK!VJ!gXYYX!_OX[VJ!a!YK[_ULPV!JfLJ[VUVX!MKOLX#!

)XR!gXYYXR!MK[!YK[_ULPV!JfLJ[VUVX!YXO_X!_J[JOXYTJ[LJ!RK[!VJ!VUOJMMU^[!&KOLJb,PO!a!&KOLJb0JRLJW!

J[LOJ!YXR!MPXYJRW!YX!gXYYX!cPJ!MK[LOKYX!YX!JRLOPMLPOX!-PaXZJ[Kb,X[RXNPXOU!LXTZUd[!MK[LOKYX!JY!

RJVUTJ[LK!JRLOXLU_OegUMK#!

! ! ! A1D! )XR! gXYYXR! U[LJOTJVUXR! RJ! OJgUJOJ[!X! YXR!cPJ!RJ!VJRXOOKYYXOK[!VPOX[LJ!JY! QJOSKVK!VJ!

VJQKRUMU^[! VJ! &XQK! a! 4J[X#! $J[JOXYTJ[LJ! JRLXR! gXYYXR! RK[! VJ! TJ[KR! RXYLKW! VJ! YK[_ULPV!

JfLJ[VUVX!YXO_X!a!VJ!VUOJMMU^[![KOLJbRPO!a![KOLJbKJRLJ#! !

A3D! )XR! gXYYXR! QKRLJOUKOJR! RJ! OJgUJOJ[! X! YXR! cPJ! RJ! VJRXOOKYYX[! X[LJR! VJY! QJOSKVK! VJ!

VJQKRUMU^[! VJ! 4UaPaXMP! a! 0OLJ_PX\X! a! YX! VJQKRUMU^[! VJY! -PXLJO[XOUK! a! J[! JY! eOJX!

-PaXZJ[Kb,X[RXNPXOU! R^YK! cPJVX! YX! p[UMX! gXYYX! cPJ! MK[LOKYX! YX! JRLOPMLPOX!

-PaXZJ[Kb,X[RXNPXOUW!RJ!VJRXOOKYYX!VJ!RPMJRU^[!QKO!JY!JRLOdR!VJ!MKTQOJRU^[#!

9,5,7,('OPHDILHIJB(FO(NKP(VKNNKP(LDIBHILKNOP(

A"D!5XYYX!5"

/OU[MUQXY!VJ!JRLX!eOJX!JR!MK[LOKYXO!JY!MXTQK!-PaXZJ[Kb,X[RXNPXOU!MK[RLOPUVKR!VJ![KOLJ!X!

RPO!gXYLX!VJ!JTQP]JW!cPJ!NJTKR!VJ[KTU[XVK!QOK`URUK[XYTJ[LJ!YX!gXYYX!5"#! !

)X!gXYYX! U[`JORX!5"!RJ!VJRXOOKYYX!VJ!RPMJRU^[!QKO!JY!JRLOdR!VJ!MKTQOJRU^[!a!MK[LOKYX! YKR!
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RJVUTJ[LKR!JRLOXLU_OegUMKR!VJRVJ!<KYYS[!NXRLX!4UaPaPMP#!

! A1D!5XYYX!51!

0LOX!gXYYX!UTQKOLX[LJ!RJ!J[MPJ[LOX!J[!JY!MJ[LOK!VJY!eOJXW!cPJ!RJ!VJ[KTU[X!YX!gXYYX!51#!%RLX!

gXYYX! VJ! VUOJMMU^[! [KOLJbRPOW! XLOX`JRX! LKVX! JY! eOJXWXTQYUX[VK! YX! YK[_ULPV! JfLJ[VUVX! VJ! 31!

hUY^TJLOKR#!

9,7( ( .BSNIPIP(FO(NK(ZIPCEDIK(FO(O_ENGHIJB(COHCJBIHK, (

-K[!YKR!OJRPYLXVKR!VJ!YX!U[`JRLU_XMU^[!RKZOJ!YX!NURLKOUX!VJ!YX!J`KYPMU^[!LJML^[UMX!VJY!eOJXW!

YKR!VXLKR!RSRTUMKR!a!JY!X[eYURUR!VJ!YKR!OJRPYLXVKR!VJ!QJOgKOXMU^[!J[!JY!eOJXW!QKVJTKR!`JO!cPJ!JY!

VJRXOOKYYK! LJML^[UMK! J[! JRLX! OJ_U^[! JfQJOUTJ[L^! LOJR! JLXQXRo! JfQX[RU^[W! VJQOJRU^[! a!

VURTU[PMU^[!#!

9,7,-,(UIPCEDIK(FON(FOPKDDENNE(COHCJBIHE( (

(Y!X[XYU\XO!YXR!RJMMUK[JR!VJY!VJRXOOKYYK!LJML^[UMK!VJ!*[YU[J!I;8!A5U_POX!;b3#"DW!RJ!KZRJO`X!

cPJ!YX!J`KYPMU^[!LJML^[UMX!VJY!eOJX!-PaXZJ[Kb,X[RXNPXOU!RJ!QPJVJ!OJRPTUO!J[!YXR!RU_PUJ[LJR!

JLXQXRo!

A"D!/JOSKVK!VJ!gKOTXMU^[bJfQX[RU^[!VJ!YX!MPJ[MX! !

%[!YXR!QOUTJOXR!JLXQXR!VJY!-OJLeMUMKW!JY!ZXRJTJ[LK!NP[VUVK!MK[VPMJ!X!YX!gKOTXMU^[!VJ!YX!

MPJ[MX!a!YX!VJQKRUMU^[!VJ!YKR!JRLOXLKR!/OJMOJLeMUMKR#!+JRQPdR!QKO!YX!MKTQOJRU^[W!YKR!JRLOXLKR!

JfQJOUTJ[LXOK[! P[X! JYJ`XMU^[! a! XY_P[KR! RPgOUJOK[! YX! VJ[PVXMU^[W! a! QOJRJ[Le[VKRJ! J[! YXR!

RJMMUK[JR!VJ!VURMKOVX[MUX!VJ!VJ[PVXMU^[!#!

! A1D!/JOSKVK!VJ!VJQKRUMU^[!VUgJOJ[LJ!b!VJ!YUcPUVXMU^[! !

+POX[LJ!YXR!JLXQXR!QKRLJOUKOJR!VJY!-OJLeMUMKW!RJ!VJQKRULXOK[!QKMK!X!QKMK!<KYYS[W!&XQKW!4J[XW!

4UaPaXMP!a!0OLJ_PX\X#!%[!YXR!JLXQXR!QKRLJOUKOJR!VJ!YX!VJQKRUMU^[!VJ!<KYYS[W!YKR!TK`UTUJ[LKR!

LJML^[UMKR!J[!JRLX!\K[X!RJ!gKOLXYJMUJOK[!a!QKO!YK!LX[LK!XPTJ[L^!YX!MX[LUVXV!VJ!gXYYXR!J[LOJ!JY!

/OJMOJLXMUMK!a!<KYYS[#!)X!gXYYX!cPJ!MK[LOKYX!YX!JRLOPMLPOX!-PaXZJ[Kb,X[RXNPXOU!RJ!VJRXOOKYY^!VJ!

RPMJRU^[!VJRVJ!JY!QJOSKVK!VJ!VJQKRULXMU^[!VJ!<KYYS[!NXRLX!JY!VJ!YX!VJQKRUMU^[!VJ!4UaPaXMP#!

! A3D!/JOSKVK!VJ!VURTU[PMU^[!VJ!YX!MPJ[MX! !

+POX[LJ! YX! VJQKRULXMU^[! VJY! 4JOMUXOUKW! YKR! JRLOXLKR! RJ_PSX[! RJVUTJ[LXOUKR! a! YKR!
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TK`UTUJ[LKR! LJML^[UMKR! RJ! VJZUYULXOK[#! )X! MPJ[MX! VJRXQXOJMU^! a! RJ! gKOT^! YX! JRLOPMLPOX!

LJML^[UMX!XMLPXY#!

9,7,5,(UIPCEDIK(FO(POFIQOBCKHIJB(

+J!XMPJOVK!MK[!YXR!RJMMUK[JR!RSRTUMXRW!RJ!KZRJO`X!cPJ!YX!NURLKOUX!VJ!RJVUTJ[LXMU^[!VJY!

eOJX!-PaXZJ[Kb,X[RXNPXOU!NX!JfQJOUTJ[LXVK!MPXLOK!JLXQXR!A5U_POX!;b3#1D#!

! A"D!+JQKRUMU^[!VJ!<KYYS[o! !

)X!5KOTXMU^[!<KYYS[!MK[LXMLX!MK[!YKR!KLOKR!QOUTJOKR!JRLOXLKR!VJ!gKOTX!VURMKOVX[LJW!JY!MJ[LOK!

RJVUTJ[LXOUK!RJ!J[MPJ[LOX!J[!YX!QXOLJ!MJ[LOXY!a!KJRLJ!VJY!eOJX#! !

! A1D!+JQKRUMU^[!VJ!&XQKo! !

%[!YXR!QOUTJOXR!JLXQXR!VJ!YX!VJQKRUMU^[!VJ!&XQKW!YKR!TK`UTUJ[LKR!LJML^[UMKR!J[!JRLX!eOJX!

RJ!gKOLXYJMUJOK[!a!RJ!XPTJ[L^!YX!MX[LUVXV!VJ!YXR!gXYYXR!J[!<KYYS[#!+POX[LJ!YX!VJQKRUMU^[!VJ!&XQKW!

JY!MJ[LOK!RJVUTJ[LXOUK!JRLe!RULPXVK!J[!YX!QXOLJ!RPOKJRLJ!VJY!eOJX#!

! A3D!+JQKRUMU^[!VJ!4UaPaXMP!a!0OLJ_PX\Xo! !

+POX[LJ!YX!VJQKRUMU^[!VJ!4UaPaXMPW!JY!JRQJRKO!RJVUTJ[LXOUK!VJ!JRLOXLKR!VJ!YX!JRLOPMLPOX!

-PaXZJ[Kb,X[RXNPXOU!RJ!XVJY_X\X!a!RJ![KLX!JY!MK[LOKY!VJ!RJVUTJ[LKR!JRLOXLU_OegUMK!QKO!YX!gXYYX!#!

+POX[LJ!JRLX!VJQKRUMU^[W!JY!MJ[LOK!cPJVX!J[!JY!RPOKJRLJ!VJY!eOJX#!

+POX[LJ! YX! VJQKRUMU^[! VJ! 0OLJ_PX\XW! YX! QXOLJ! ,POJRLJ! VJY! eOJX! MPJ[LX! MK[! JY! JRQJRKO!

RJVUTJ[LXOUK!VJ!JRLOXLKR!TeR!_OX[VJ!VJ!YX!JRLOPMLPOX!-PaXZJ[Kb,X[RXNPXOU!a!QKO!YX!JYJ`XMU^[!

VJ! JRLOXLKRW! JY! JRQJRKO! RJVUTJ[LXOUK! VJ! JRLOXLKR! VJ! YX! JRLOPMLPOX! -PaXZJ[Kb,X[RXNPXOU! RJ!

XVJY_X\X#! !

! A;D!+JQKRUMU^[!VJY!4JOMUXOUXo !

,J!KZRJO`X!YX!VURMKOVX[MUX!J[MUTX!VJY!LKQJ!0OLJ_PX\X!a!cPJ!YKR!TK`UTUJ[LKR!VJ!YX!gXYYX!

cPJ!MK[LOKYX!YX!JRLOPMLPOX!-PaXZJ[Kb,X[RXNPXOU!LUJ[VJ[!X!VJLJ[JORJ#!4KVX!YX!MPJ[MX!JRLXZX!

J[LOX[VK! J[! YX! gXRJ! VJ! VURTU[PMU^[! NXRLX! cPJ! YX! MPJ[MX! JRLXZX! YYJ[X! VJ! RJVUTJ[LKR! a!

VJRXQXOJMU^#!%Y!JRQJRKO!JRLOXLU_OegUMK!NX!MXTZUXVK!TPa!QKMK#!

9,9( ( &B_OPCI^KHIJB(OB(NEP(OPCDKCEP(FO(POHGOBHIK(

)X!U[`JRLU_XMU^[!J[!YKR!JRLOXLKR!VJ!RJMPJ[MUX!JR!YX!ZXRJ!VJ!YX!JRLOXLU_OXgSX!VJ!RJMPJ[MUX#!
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-K[! YKR!VXLKR!RSRTUMKR!a! YKR! OJ_URLOKR!VJ!QK\KR!RJ!VU`UVJ[! YXR! RJMPJ[MUXR!a! RJ!X[XYU\X[! YX!

JRLOPMLPOX!U[LJO[X!VJ!YX!RJMPJ[MUX!QXOX!ZPRMXO!NUVOKMXOZPOKR!J[!JY!eOJX!VJ!JRLPVUK#! !

%[!JRLX!U[`JRLU_XMU^[WOJXYU\XTKR!JY!X[eYURUR!RKZOJ!YXR!MXQXR!VJ!U[LJOdR -XQX!4%&(W-XQX!

&(/0W-XQX!<0))*&#!

9,9,-,('OCODQIBKHIJB(FO(NK(IBCODVKa(FO(POHGOBHIK  

%[! JY! X[eYURUR! VJ! [pMYJK! a! VJ! QK\K! U[VU`UVPXYWYX! U[LJOgX\! VJ! RJMPJ[MUX! QOJRJ[LX! RXYLK! K!

MXTZUK!_OXVPXY!VJY!MKYKO!VJ!OKMXRW!JY!KOVJ[!VJ!_OX[KRWJY!MUMYKWYX!MKTZU[XMU^[!VJ!YXR!OKMXR!J[!YX!

YULKYK_SX#>!QOJRJ[LX! RXYLK! K! MXTZUK!_OXVPXY! VJ! YX! XYLX! a! ZX]X!XTQYULPV!VJ! YX! U[LJOgX\#! RXYLK! K!

MXTZUK! _OXVPXY! VJY! OJ_URLOK! VJ! MUMYKWa! OJgYJ]X! JY! KMPOOUO! VJ! J`J[LK! VJ! RJVUTUJ[LKWMKTK! YX!

U[LJOOPQMU^[!VJ!RJVUTUJ[LKWYX!J[LOXVX!a!OJLUOK!VJ!YXR!X_PXR#!

,J! NX[! UVJ[LUgUMXVK! MU[MK! YSTULJR! VJ! RJMPJ[MUX! J[! YKR! NKOU\K[LJR! VJ! U[LJOdRo! ,H"! JR!

JcPU`XYJ[LJ! XY! ZXRJ! VJ! 4W! MPaK! NKOU\K[LJ! RSRTUMK! JR! JcPU`XYJ[LJ! XY! OJgYJMLKO! 4--j! ,H1! JR!

JcPU`XYJ[LJ! XY! ZXRJ! VJ! 6W! MPaK! NKOU\K[LJ! RSRTUMK! JR! JcPU`XYJ[LJ! XY! OJgYJMLKO! H6*! j! ,H3! JR!

JcPU`XYJ[LJ! XY! ZXRJ! VJ! -.1W! MPaK! NKOU\K[LJ! RSRTUMK! JcPU`XYJ! XY! OJgYJMLKO! (.1j! ,H;! JR!

JcPU`XYJ[LJ!X!YX!ZXRJ!(."W!MPaK!NKOU\K[LJ!RSRTUMK!JR!JcPU`XYJ[LJ!XY!OJgYJMLKO!H(."j!,HF!JR!

JcPU`XYJ[LJ!X!YX!ZXRJ!H4W!MPaK!NKOU\K[LJ!RSRTUMK!JR!JcPU`XYJ[LJ!XY!OJgYJMLKO!&(#!

,J! NX[! UVJ[LUgUMXVK! MU[MK! RPQJOgUMUJR! VJ! U[P[VXMUK[JR! TXOU[XR! TefUTXR! VJRVJ! <KYYS[!

NXRLX!4J[XW!J[LOJ!YKR!MPXYJRW!YKR!TeR![KLXZYJR!RJ!J[MPJ[LOX[!J[!--W!-H!a!-(!a!&XQK!,PQJOUKO#!

A@JO!;b;#"!YX!MKYPT[X!JRLOXLU_OegUMX!VJ!-PaXZJ[Kb,X[RXNPXOUD#!

9,9,5,(.BSNIPIP(HEQLKDKCI_E(FO(NKP(POHGOBHIKP( (

/XOX!J[LJ[VJO!YXR!MXOXMLJOSRLUMXR!VJ!VURLOUZPMU^[!VJ!JRLOXLKR!VJ!RJMPJ[MUX!J[!JY!JRQXMUKW!

RJ!PLUYU\X!JY!X[eYURUR!VJ!VJQ^RULKW!MKTZU[XVK!MK[!YX!MXYUZOXMU^[!RSRTUMX!a!VJ!YKR!QK\KR!W!QXOX!

JRLXZYJMJO!P[X!RJOUJ!VJ!RJMMUK[JR!VJ!QK\KR!a!OJXYU\XO!P[!X[eYURUR!MKTQXOXLU`K!VJ!RJMPJ[MUXR!

A5U_POX!;b;#1b;b;#FD#!

9,9,7,($DKHCE(FO(PIPCOQK( (

),4!JR!TeR!gX`KOXZYJ!X!VJQ^RULKR!VJ!NUVOKMXOZPOKR#),4!RJ!gKOTX!J[!YXR!QOUTJOXR!JLXQXR!

VJY!VJRXOOKYYK!VJ!YX!RJMPJ[MUXW!a!JRLe!RULPXVK!J[!YX!QXOLJ!U[gJOUKO!VJ!YX!RJMPJ[MUX#! !
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!RJ!gKOTX!J[!JY! U[UMUK!VJY!VJRXOOKYYK!VJ!RJMPJ[MUX!JRLe!J[!YX!ZXRJ!VJ!YX!RJMPJ[MUX#%Y!

YUTULJ! U[gJOUKO! JR! JY! ZKOVJ! VJ! YX! RJMPJ[MUX! a! JY! YSTULJ! RPQJOUKO! JR! YX! RPQJOgUMUJ! U[UMUXY! VJ! YXR!

U[P[VXMUK[JR!VJY!YX_K#%[!JRJ!TKTJ[LK!YX!JfLJ[RU^[!VJY!TXO!JR!TJ[KO YX!VUgJOJ[MUX!VJ!XYLPOX!

J[LOJ! YX!MPJ[MX!a! YX!QOKMJVJ[MUX!VJ!RP!XYOJVJVKO!JR!_OX[VJ#>!J[!JY!ZKOVJ!VJ! YX!MPJ[MX!RJ!

gKOTX!VJQKRUMU^[!VJ!XZX[UMK!XYP`UXY!K!RURLJTX!VJ!ZX]K!VJY!X_PXAVJYLX!XZX[UMXD#%[!YX!\K[X!VJ!

OXTQX!U[MYU[XVX!cPJ!JRLe!YJ]KR!VJ!YX!QOU[MUQXY!QOKMJVJ[MUX!JY!RPTU[URLOK!TXLJOUXY!JR!JRMXRKWJY!

QOU[MUQXY!RURLJTX!JR!JY!VJ!QYXaXbVUcPJ#%[!JY!VKTU[UK!VJ!X_PX!VJ!ZX]K![U`%Y! ! VJRXOOKYYK!VJ!VXYLX!

XZX[UMXW!VJ!XZX[UMK!VJ!ZX]K!VJ!YX!X_PX!a!VJ!XZX[UMK!LPOZUVULK!JR!JY!OJRJO`XOUK!TeR!gX`KOXZYJ!VJ!

VJY!JTZXYRJ!YULKY^_UMK!VJ!QJLO^YJK!a!VJ!_XR#!

9,:( ( !SNHGNE(FO(DOPOD_KP(OPCIQKFKP, (

/XOX!JRLUTXO!JY!/0%,!a! YXR!'JRJO`XR!VJY!-XTQK!-PaXZJ[Kb,X[RXNPXOUW!$%04%-<!NX!

NJMNK! P[! MeYMPYK! VJY! QKJR! a! OJRJO`XR#! 6LUYU\XTKR! JY! RKgLqXOJ! ,%*,B0'4%-6(=(C! QXOX!

MXYMPYXO!YX!JfLJ[RU^[!VJ!MXVX!OJRJO`KOUK!QXOX!YPJ_K!MXYMPYXO!VUgJOJ[LJR!JRLOPMLPOXR#!%TQYJXTKR!

JY!TXQX!VJLXYYXVK!VJ!QOKgP[VUVXV!VJ!MXVX!OJRJO`KOUKW!YX!U[LJOgXRJ!J[LOJ!X_PX!a!QJLO^YJK!a!YXR!

U[gKOTXMUK[JR!YULKY^_UMXR!KgOJMUVXR!QKO!//'!QXOX!JRLX!MXYMPYXMU^[#!

%[!YX!JRLOPMLPOX!-PaXZJ[Kb,X[RXNPXOU!MKTK!JTQYJXTKR!JY!MPJOQK!VJ!VXLKR!VJ!3+!J[!YX!

U[LJOQOJLXMU^[!NXa!P[!MXTZUK!XMPRXVK!J[LOJ!JY!QYX[K!JRLOPMLPOXY![PJ`K!a!JY!KLOK!`UJ]K#!&K!NXa!

RJQXOXMU^[! XMPRXVX! J[LOJ! YX! JRLOPMLPOX! -PaXZJ[Kb,X[RXNPXOU! a! ,*&$6%#! %RLXR! VKR!

JRLOPMLPOXR!gKOTX[!P[X!RKYX#!/KO!JRK!MPX[VK!MXYMPYXTKR!JY!QKJR!a!YXR!OJRJO`XR!VJ!YXR!MXQXR!

6,W! 6.W! 6*W! 4,! a! 4*! PRXTKR! LOJR! TJL^VKR! A%RMJ[XOUKRD#! 6[K! JR! MXYMPYXO! YXR! JRLOPMLPOXR!

-PaXZJ[Kb,X[RXNPXOU!a!,*&$6%!]P[LKR#! %RMJ[XOUK;bF#" +KR!JR!cPULXO!YX!JRLOPMLPOX!,*&$6%!

a!MXYMPYXO!-PaXZJ[Kb,X[RXNPXOU!RKYX#! %RMJ[XOUK;bF#1 #!>!JY!LJOMJOK!JR!MXYMPYXO!JY!QKJR!a!YXR!

OJRJO`XR!VJ!YX!JRLOPMLPOX!,*&$6%!RKYX#! %RMJ[XOUK;bF#3 !

-PX[VK!MXYMPYXTKR!YXR!JRLOPMLPOXR!-PaXZJ[Kb,X[RXNPXOU!a!,*&$6%!]P[LXR!JY!/0%,!JR!

F;;W"""WFG3W! YXR!'JRJO`XR!0OU_U[XYJR! JR! "I8W""8W?I:#!-PX[VK! MXYMPYXTKR! VJ! YX! JRLOPMLPOX!

-PaXZJ[Kb,X[RXNPXOU!RKYX!JY!/0%,!JR!;?"W;;"WF33W!YXR!'JRJO`XR!0OU_U[XYJR!JR!"F?W;?8WFIG#!

-PX[VK! MXYMPYXTKR! VJ! YX! JRLOPMLPOX! ,*&$6%! RKYX! JY! /0%,! JR! G1WGI:W:3:W! YXR! 'JRJO`XR!

0OU_U[XYJR!JR!1:WG3:W18;#
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Escenario 4-5.3 Escenario de calculación de PO
ES y R
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!"#$%#&$'($#)$#%*#+*%%*#,-#./$#$'(0#$"#$%#1*23&#4/5*6$"&78*"'*9/*:;#/(;%;<*")&#%&'#=>#

)*(&'#'?'2;1&#)$($:2;"*2&'#)$#"/$@&#AB# (:*23*'C#!"(:$# %*'# +*%%*'#,-#5#,A#./$#$'(0"#$"#$%#

1$"(:&#)$%#1*23&#'$#)$'*::&%%*"#)$#'/:#*#"&:($#3;"1;3*%2$"($#$'(:/1(/:*'#DEFE4E!#./$#@;$"$"#

$%$@0")&'$#)$%#'/:#*%#"&:($C#!"# %*# +*%%*#,A#'$#)$'*::&%%*"#)$%#'/:#*%#"&:&$'($#3:;"1;3*%2$"($#

$'(:/1(/:*'#G H I > J K L#5#,#./$#(*26;M"#@;$"$"#$%$@0")&'$#)$%#'/:#*%#"&:($C#4&"#%&'#

:$'/%(*)&'#)$#DNOE#1&"';)$:*2&'#./$#9*5#P#(:*23*'#./$#(;$"$"#%*'#3&';6;%;)*)$'#$"(:$#AQR

BQR#)$#1&"($"$:#3$(:S%$&E#'&"#%*'#(:*23*'#D F > !#5#,C#T#%*'#3&';6;%;)*)$'#)$#1&"($"$:#

3$(:S%$&#)$#%*'#&(:*'#(:*23*'#'&"#2$"&'#./$#AQRC#

K*#(:*23*#D#1/$"(*#1&"#(:*23*'#$"#%*'#1*3*'#DHA U8 UH UL V8 VL#5#JC#!'(*#(:*23*#

$23%$*#%&'#)&'#3/"(&'#*%(&'#$'(:/1(/:*%$'#$"#$%#$'($#5#&$'($C#!"#$%#&$'($#3:$'$"(*#%*#+&:2*#)$#

/"#*"(;1%;"*%E#$"#$%#$'($#3:$'$"(*#%*#+&:2*#)$#/"*#"*:;<#:&(*#(*3*)*#3&:#/"*#+*%%*#;"@$:'*#1*';#

'/:7"&:($C#>$#*1/$:)&#1&"#$%#:$'/%(*)&#$'(;2*)&#)$#1&"($"$:#3$(:S%$&#)$#DNO#$"#%*#1*3*#UE#$"#

$'(*#$'(:/1(/:*#9*5#/"*#*1/'*)*#:$'3/$'(*#)$#3$(:S%$&E#'$#$'(;2*#./$#$'(*#$'(:/1(/:*# (;$"$#

2/19*#3&';6;%;)*)#)$#1&"($"$:#3$(:S%$&C#

!"#1/*"(&#*%#$'3$'&:#)$#%*#1*3*#)$#3$(:S%$&E#:$+$:;2&'#*#%&'#)*(&'#)$#3$:+&:*1;S"#)$%#3&<&#

4UTDF!WO7XY-#5#%*#*23%;(/)#)$#3$(:S%$&#$"#%*'#(:*23*'C#!"#1/*"(&#*#%&'#@*%&:$'#)$#F&;#5#,:#

:$+$:;2&'# *# %&'# 3*:02$(:&'# )$# 10:1/%&# )$# :$'$:@*# )$# %*# 1*3*# U8# )$# %*# $'(:/1(/:*#

4/5*6$"&78*"'*9/*:;C# 8/'# :$'$:@*'# $'(;2*)*'# '$# 2/$'(:*# $"# $%# ';Z/;$"($# $'1$"*:;&

[!'1$"*:;&#\7BC\]#

!'1$"*:;&#\7BC\# # !'1$"*:;&#)$#1*%1/%*1;S"#)$#^&$'#5#X$'$:@*'#)$#%*#(:*23*#D#
 

US -7380 1033 6 18.2 39.2 1.1836 4,495,431.23 32.88 1,478,097.79 

UM -7430 977 3 13.5 38.1 1.1864 1,601,617.75 32.88 526,611.92 

UI -7460 670 4 23 18.2 1.1864 3,297,118.61 32.88 1,084,092.60 

TS -7650 644 6 18.1 28.9 1.2198 3,162,615.82 33 1,043,663.22 

Total  3324     12,556,783.41  4,132,465.52 

 
K*#(:*23*#F#$'(0#%&1*%;<*)*#$"#$%#&$'($#)$%#3&<&#4UTDF!WO7XY-#./$#$'(0#$"#$%#1$"(:&#

)$%#1*23&#5#3:$'$"(*#3:;"1;3*%2$"($#/"#*"(;1%;"*%C#J*5#(:*23*'#$"#%*'#1*3*'#DHA U8 UH

UL V8 VL#5#JC#!%#3&<&#4UTDF!WO7XY-#./$#$'(0#$"#$%#$'($#)$#%*#(:*23*#5*#$"1/$"(:*#1*3*'#
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Geotech Groups Límited! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !52 

)$#3$(:S%$&#$"#%*'#1*3*'#*:$"&'*'#DH-#5#U8C#!"#%*'#1*3*'#UEVEJ#%*#$'(:/1(/:*#F#';$23:$#'$#

$"1/$"(:*# $"# %*# 3*:($# '/3$:;&:# )$%# 3&<&# 4UTDF!WO7XY-C# >$# *1/$:)&# 1&"# $%# :$'/%(*)&#

$'(;2*)&# )$# 1&"($"$:# 3$(:S%$&# )$# DNO# $"# %*# 1*3*# DH- U# 5# V# C# !'(*# $'(:/1(/:*# 9*5# /"*#

*1/'*)*# :$'3/$'(*# )$# 3$(:S%$&E'$# $'(;2*# ./$# $'(*# $'(:/1(/:*# (;$"$# 2/19*# 3&';6;%;)*)# )$#

1&"($"$:#3$(:S%$&C#

!"#1/*"(&#*%#$'3$'&:#)$#%*#1*3*#)$#3$(:S%$&E#:$+$:;2&'#*#%&'#)*(&'#)$#3$:+&:*1;S"#)$%#3&<&#

4UTDF!WO7XY-#5#%*#*23%;(/)#)$#3$(:S%$&#$"#%*'#(:*23*'C#!"#1/*"(&#*#%&'#@*%&:$'#)$#F&;#5#,:#

:$+$:;2&'# *# %&'# 3*:02$(:&'# )$# 10:1/%&# )$# :$'$:@*# )$# %*# 1*3*# U8# )$# %*# $'(:/1(/:*#

4/5*6$"&78*"'*9/*:;C# 8/'# :$'$:@*'# $'(;2*)*'# '$# 2/$'(:*# $"# $%# ';Z/;$"($# $'1$"*:;&

[!'1$"*:;&#\7BCB]#

!'1$"*:;&#\7BCB# # !'1$"*:;&#)$#1*%1/%*1;S"#)$#^O!8#5#X$'$:@*'#)$#%*#(:*23*#FC#

#

AM1 -6740 392 15 20.6 25.8 1.1836 5,891,057.62 32.88 1,936,979.75 

US -7290 695 6 18.2 39.2 1.1836 3,024,515.68 32.88 994,460.76 

UM -7360 1180 3 13.5 38.1 1.1864 1,934,400.15 32.88 636,030.77 

UI -7400 744 4 23 18.2 1.1864 3,661,277.98 32.88 1,203,828.20 

TS -7510 356 6 18.1 28.9 1.2198 1,748,278.31 33 576,931.84 

Total  3367     16,259,529.8975  5,348,231,31 

 

K*#(:*23*#>#$'(0#%&1*%;<*)*#$"#$%#1$"(:&#5#&$'($#)$%#1*23&E#'$#3$:+&:*:0#%*#(:*23*#>C#!%#

1&"_/"(&#3:$'$"(*#%*#+&:2*#)$#*"(;1%;"*%#&#)$#"*:;<#:&(*C#K*'#1*3*'#)$'(;"*)*'#./$#'$#3/$)$"#

$`3%&:*:#*%#2;'2&#(;$23&#'&"#2/19*'C#J*5#(:*23*'#$"#%*'#1*3*'#FV WD DHA U8 UH

UL V8 VL#5#J#

>$#*1/$:)&#1&"#$%#:$'/%(*)&#$'(;2*)&#)$#1&"($"$:#3$(:S%$&#)$#DNO#$"#%*'#1*3*'#DH-E#U#5#

V#$"#$'(*#$'(:/1(/:*#9*5#/"*#:$'3/$'(*#:$%*(;@*2$"($#*1/'*)*#)$#3$(:S%$&C#8$#$'(;2*#./$#$'(*#

$'(:/1(/:*#(;$"$#2/19*#3&';6;%;)*)#)$#1&"($"$:#3$(:S%$&CT#%*'#$'(:/1(/:*'#1$:1*"*'#JEIEK#5#H#

1/$"(*"# 1&"# /"*'# 1&");1;&"$'# ';2;%*:$'# )$# 1&"'$:@*1;S"# 1&"# %*# $'(:/1(/:*#>E# /"*# @$<# ./$#

($:2;"$#%*#$`3%&:*1;S"#1&"#M`;(&#'$#3/$)$#'$Z/;:#*3:$1;*")&#5#$`3%&:*")&#5#+&:2*:#/"*#"/$@*#

<&"*#3:&)/1(;@*C#

!"#1/*"(&#*%#$'3$'&:#)$#%*#1*3*#)$#3$(:S%$&E#:$+$:;2&'#*#%&'#)*(&'#)$#3$:+&:*1;S"#)$%#3&<&#
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Geotech Groups Límited! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !53 

4UTDF!WO7XY-#5#%*#*23%;(/)#)$#3$(:S%$&#$"#%*'#(:*23*'C#!"#1/*"(&#*#%&'#@*%&:$'#)$#F&;#5#,:#

:$+$:;2&'# *# %&'# 3*:02$(:&'# )$# 10:1/%&# )$# :$'$:@*# )$# %*# 1*3*# U8# )$# %*# $'(:/1(/:*#

4/5*6$"&78*"'*9/*:;C# 8/'# :$'$:@*'# $'(;2*)*'# '$# 2/$'(:*# $"# $%# ';Z/;$"($# $'1$"*:;&

[!'1$"*:;&#\7BCP]#

!'1$"*:;&#\7BCP# # !'1$"*:;&#)$#1*%1/%*1;S"#)$#^&$'#5#X$'$:@*'#)$#%*#(:*23*#>#

#

AM1 -6890 574 6 18.2 39.2 1.1836 2,497,945.33 32.88 821,324.42 

UI -7500 344 4 23 18.2 1.1864 1,692,848.96 32.88 556,608.74 

TS -7700 563 6 18.1 28.9 1.2198 2,764,833.40 33 912,395.02 

TI 7740 347 3 20.3 28.5 1.2198 960,979.13 33 317,123.11 

Total  1828     7,916,606,81  2,607,451.3 

 

K*#(:*23*#!#$'(0#$"#$%#"&:($#)$%#3&<&#8DW8DJUDXL78O-E#'$#3$:+&:*:0# %*# (:*23*#!E#$%#

1&"_/"(&#3:$'$"(*#*"(;1%;"*%# &#*"(;1%;"*%# 1$::*)&#1&"#/"*# +*%%*E# K*'#1*3*'#)$'(;"*)*'#./$#'$#

3/$)$"#$`3%&:*:#*%#2;'2&#(;$23&#'&"#2/19*'C#J*5#(:*23*'#$"#%*'#1*3*'#FV WD DHA U8

UH UL V8 VL#5#JC#>$#*1/$:)&#1&"#$%#:$'/%(*)&#$'(;2*)&#)$#1&"($"$:#3$(:S%$&#)$#DNO#)$#%*'#

1*3*'#DH-EU#5#V#$"#$'(*#$'(:/1(/:*#9*5#/"*#:$'3/$'(*#'/$%(*#)$#3$(:S%$&E#'$#$'(;2*#./$#9*5#

3&';6;%;)*)#)$#./$#$'(*#$'(:/1(/:*#1&"($"Z*#3$(:S%$&C#

!"#1/*"(&#*%#$'3$'&:#)$#%*#1*3*#)$#3$(:S%$&E#:$+$:;2&'#*#%&'#)*(&'#)$#3$:+&:*1;S"#)$%#3&<&#

4UTDF!WO7XY-#5#%*#*23%;(/)#)$#3$(:S%$&#$"#%*'#(:*23*'C#!"#1/*"(&#*#%&'#@*%&:$'#)$#F&;#5#,:#

:$+$:;2&'# *# %&'# 3*:02$(:&'# )$# 10:1/%&# )$# :$'$:@*# )$# %*# 1*3*# U8# )$# %*# $'(:/1(/:*#

4/5*6$"&78*"'*9/*:;C# 8/'# :$'$:@*'# $'(;2*)*'# '$# 2/$'(:*# $"# $%# ';Z/;$"($# $'1$"*:;&

[!'1$"*:;&#\7BCa]#

#

#
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Geotech Groups Límited! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !54 

BT -6660 157 3 16.8 39.4 1.1836 314,302.35 32.88 103,342.61 

US -7230 118 3 15.8 0 1.1836 366,610.73 32.88 120,541.61 

UI -7520 349 8.6 23.8 33.1 1.1864 3,124,968.11 32.88 1,027,489.52 

TS -7460 275 3 13.7 22.4 1.2198 557,824.24 33 184,082.00 

TI -7520 309 3 20.3 28.5 1.2198 855,742.22 33 282,394.93 

Total  1208     5,219,447.66  1,717,850.67 

K*#(:*23*#,#$'(0#%&1*%;<*)*#$"#$%#"&:($#)$%#1*23&E#'$#3$:+&:*:0#%*#(:*23*#,C#!%#1&"_/"(&#

3:$'$"(*#%*#+&:2*#)$#/"*#"*:;<#:&(*#+&:2*)*#3&:#%*#(*3*)*#)$#%*#+*%%*#;"@$:'*#,A#$"#$%#$'($C#K*'#

1*3*'#3:;"1;3*%$'#)$#$`3%&:*1;S"#'&"#%*'#1*3*'#U8 UH UL V8 VL#5#JC#>$#*1/$:)&#1&"#$%#

:$'/%(*)&#$'(;2*)&#)$#1&"($"$:#3$(:S%$&#)$#DNO#$"#%*#1*3*#VC#!"#$'(*#$'(:/1(/:*#9*5#/"*#

:$'3/$'(*#)$#3$(:S%$&E#'$#$'(;2*#./$#9*5#3&';6;%;)*)#)$#./$#$'(*#$'(:/1(/:*#1&"($"Z*#3$(:S%$&C#

!"#1/*"(&#*%#$'3$'&:#)$#%*#1*3*#)$#3$(:S%$&E#:$+$:;2&'#*#%&'#)*(&'#)$#3$:+&:*1;S"#)$%#3&<&#

4UTDF!WO7XY-#5#%*#*23%;(/)#)$#3$(:S%$&#$"#%*'#(:*23*'C#!"#1/*"(&#*#%&'#@*%&:$'#)$#F&;#5#,:#

:$+$:;2&'#*#%&'#3*:02$(:&'#)$#10:1/%&#)$#:$'$:@*#)$#%*#1*3*#U8#)$#%*#$'(:/1(/:*#

4/5*6$"&78*"'*9/*:;C8/'#:$'$:@*'#$'(;2*)*'#'$#2/$'(:*#$"#$%#';Z/;$"($#$'1$"*:;&

[!'1$"*:;&#\7BCb]#

TS -7530 305 3 13.7 22.4 1.1836 637,599.84 32.88 209,642.83 

TI -7560 574 3 20.3 28.5 1.2198 1,589,631.18 33 524,578.29 

Total  879     2,227,231.02  734,221.12 

K*# (:*23*# G# $'(0# %&1*%;<*)*# $"# $%# '/:&$'($# )$%# 1*23&E# '$# 3$:+&:*:0# %*# (:*23*# GC# !%#

1&"_/"(&#3:$'$"(*# %*#+&:2*#)$#*"(;1%;"*%C#K*'#1*3*'#3:;"1;3*%$'#)$#$`3%&:*1;S"#'&"#%*'#1*3*'#

U8 UH#5#ULC#>$#*1/$:)&#1&"#$%#:$'/%(*)&#$'(;2*)&#)$#1&"($"$:#3$(:S%$&#)$#DNO#$"#%*#1*3*#U#

$"#$'(*#$'(:/1(/:*#9*5#/"*#:$'3/$'(*#)$#3$(:S%$&C#8$#$'(;2*#./$#9*5#3&';6;%;)*)#)$#./$#$'(*#

$'(:/1(/:*#1&"($"Z*#3$(:S%$&C#

!"#1/*"(&#*%#$'3$'&:#)$#%*#1*3*#)$#3$(:S%$&E#:$+$:;2&'#*#%&'#)*(&'#)$#3$:+&:*1;S"#)$%#3&<&#

4UTDF!WO7XY-#5#%*#*23%;(/)#)$#3$(:S%$&#$"#%*'#(:*23*'C#!"#1/*"(&#*#%&'#@*%&:$'#)$#F&;#5#,:#

:$+$:;2&'#*#%&'#3*:02$(:&'#)$#10:1/%&#)$#:$'$:@*#)$#%*#1*3*#U8#)$#%*#$'(:/1(/:*#
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Geotech Groups Límited! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !55 

4/5*6$"&78*"'*9/*:;C#8/'#:$'$:@*'#$'(;2*)*'#'$#2/$'(:*#$"#$%#';Z/;$"($#$'1$"*:;&

[!'1$"*:;&#\7BCc]#

!'1$"*:;&#\7BCc# # !'1$"*:;&#)$#1*%1/%*1;S"#)$#^&$'#5#X$'$:@*'#)$#%*#(:*23*#G#

US 7545 430 6 18.2 39.2 1.1836 1,871,283.09 32.88 615,277.88 
UM -7570 697 2 13.5 38.1 1.1864 761,738.36 32.88 250,459.57 
UI -7590 771 4 23 18.2 1.1864 3,794,146.94 32.88 1,247,515.51 

Total  1898     6,427,168.39  2,113,252.97 

K*# :$'$:@*# *1/2/%*)*# )$# %*'# '$;'# $'(:/1(/:*'# *"($:;&:$'# $'# BQEPQPEaPaCQ\E%*# :$'$:@*#

$`3%&(*6%$#$'#-PEPB=E\aACbcC#

D)$20'# $23%$*2&'# %&'# 3*:02$(:&'# )$%# 101/%&# )$# :$'$:@*# )$# %*# $'(:/1(/:*#

4/5*6$"&78*"'*9/*:;#3*:*#1*%1/%*:#1&2&#$'1$"*:;&#A[#4*'&#O3(;2;'(*]C#K&'# :$'/%(*)&'#'&"#

%&'#';Z/;$"($'C#

!'1$"*:;&#\7BC-Q# # !'1$"*:;&#)$#1*%1/%*1;S"#)$#^&$'#5#X$'$:@*'#)$#%*'#(:*23*'#D7G#

[U'*2&'#%&'#3*:02$(:&'#)$%#10%1/%&#)$#%*#:$'$:@*#)$#%*#$'(:/1(/:*#4/5*6$"&78*"'*9/*:;]#

CAP Area 
(acres) ho por sw Boi N(BN) fr RESV. 

ORIG.(BN)

A

US -7380 1033 11.5 17.5 31.3 1.1836 9,361,334.56 32.88 3,078,006.80 
UM -7430 977 4 13.1 32.2 1.1864 2,269,729.92 32.88 746,287.20 
UI -7460 670 20 19.7 22.2 1.1864 13,429,791.15 32.88 4,415,715.33 
TS -7650 644 10 16 19 1.2198 5,308,257.90 33 1,751,725.11 

B

AM1 -6740 392 15 20.6 25.8 1.1836 5,891,057.62 32.88 1,936,979.75 
US -7290 695 11.5 17.5 31.3 1.1836 6,298,284.14 32.88 2,070,875.83 
UM -7360 1180 4 13.1 32.2 1.1864 2,741,331.93 32.88 901,349.94 
UI -7400 744 10 19.7 22.2 1.1864 7,456,540.76 32.88 2,451,710.60 
TS -7510 356 10 16 19 1.2198 2,934,378.59 33 968,344.94 

D

AM1 -6890 574 6 18.2 39.2 1.1836 2,497,945.33 32.88 821,324.42 
UI -7500 344 10 19.7 22.2 1.1864 3,447,647.88 32.88 1,133,586.62 
TS -7700 563 15 16 19 1.2198 6,960,906.52 33 2,297,099.15 
TI 7740 347 3 18.2 38.3 1.2198 743,478.52 33 245,347.91 

E

BT -6660 157 3 16.8 39.4 1.1836 314,302.35 32.88 103,342.61 
US -7230 118 10 17.5 31.3 1.1836 929,868.66 32.88 305,740.82 
UI -7520 349 20 19.7 22.2 1.1864 6,995,518.07 32.88 2,300,126.34 
TS -7460 275 10 16 19 1.2198 2,266,725.04 33 748,019.26 
TI -7520 309 3 18.2 38.3 1.2198 662,060.13 33 218,479.84 

F
TS -7530 305 20 16 19 1.1836 5,181,788.17 32.88 1,703,771.95 
TI -7560 574 3 18.2 38.3 1.2198 1,229,846.32 33 405,849.29 

G
US 7545 430 5 17.5 31.3 1.1836 1,694,252.22 32.88 557,070.13 
UM -7570 697 4 13.1 32.2 1.1864 1,619,244.37 32.88 532,407.55 
UI -7590 771 10 19.7 22.2 1.1864 7,727,141.02 32.88 2,540,683.97 

Total 97,961,431.18 32,233,845.36 

#
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Geotech Groups Límited! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !56 

K*'# &(:*'# (:*23*'# 1/$"(*"# 1&"# 3$./$d*# *23%;(/)# $'(:/1(/:*%E# $'1*'$*"# )$# )$'*::&%%&#

1&"(;"/&#&#"&#9*5#:$'3/$'(*#*1/'*)*#)$#DNOE#3&:#$'&#%*'#3&';6%;%;)*)$'#)$#1&"($"$:#3$(:S%$&#

'&"# 3&1*'C# 8$# $'(;2*# ./$# %*'# 3&';6;%;)*)$'# '&"#2$"&'# ./$# AQRC# V*26;M"# $23%$*2&'# %&'#

3*:02$(:&'#)$#%&'#)&'#3&<&'#%&1*%;<*)&'#$"#$%#&$'($#[!'1$"*:;&#\7BC--]#5#%&'#3*:02$(:&'#)$%#

10%1/%&#)$#%*#:$'$:@*#)$#%*#$'(:/1(/:*#4/5*6$"&78*"'*9/*:;#[!'1$"*:;&#\7BC-A]#3*:*#1*%1/%*:#%*#

:$'$:@*#)$#$'(&'#)$'(;"&'C#K&'#:$'/%(*)&'#'&"#%&'#';Z/;$"($'C# #

#

!'1$"*:;&#\7BC--# # !'1$"*:;&#)$#1*%1/%*1;S"#)$#^&$'#5#X$'$:@*'#)$#%*'#(:*23*'#L7T#

# [U'*2&'# %&'#3*:02$(:&'#)$%#10%1/%&#)$# %*#:$'$:@*#)$# # %&'#)&'#3&<&'# %&1*%;<*)&'#$"#$%#

&$'($]# #

L#

1.1836 

1.5 18.2 39.2 1.1836 32.88  

1.1836 

3 23.8 33.1 1.1864 32.88  

3 23.8 33.1 1.1864 32.88  

3 13.7 1.2198 33.00  

3 20.3 1.2198 33.00  

e#
6 18.1 1.2198 33.00  

3 20.3 1.2198 33.00  

I#

3 18.2 39.2 1.1836 32.88  

1.5 18.2 39.2 1.1836 32.88  

3 13.5 1.1864 

3 23 1.1864 32.88  

K#

6 18.2 39.2 1.1836 32.88  

3 13.5 1.1864 

3 23 1.1864 32.88  

H-# 1.1836 

HA# 1.1836 

H# 3 18.2 39.2 1.1836 32.88  

H-# 3 18.2 39.2 1.1836 32.88  

HA# 3 18.2 39.2 1.1836 32.88  

H-# 3 13.5 1.1864 

HA# 3 13.5 1.1864 
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H-# 3 18.1 1.2198 33.00  

HA# 3 18.1 1.2198 33.00  

H-# 3 20.3 1.2198 33.00  

W#

3 13.5 1.1864 

3 23 1.1864 32.88  

3 18.1 1.2198 33.00  

3 20.3 1.2198 33.00  

O#
3 13.5 1.1864 

4 23 1.1864 32.88  

^-# 3 13.7 1.2198 33.00  

^A# 3 13.7 1.2198 33.00  

f#

1.1836 

3 18.2 39.2 1.1836 32.88  

3 18.1 1.2198 33.00  

X#
3 18.2 39.2 1.1836 32.88  

3 13.5 1.1864 

V#

6 18.2 39.2 1.1836 32.88  

U#

N# 1.1836 

Y#

g#

T# 3 18.2 39.2 1.1836 32.88  
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!'1$"*:;&#\7BC-A# # !'1$"*:;&#)$#1*%1/%*1;S"#)$#^&$'#5#X$'$:@*'#)$#%*'#(:*23*'#L7T#

# [U'*2&'#%&'#3*:02$(:&'#)$%#10%1/%&#)$#:$'$:@*#)$#%*#$'(:/1(/:*#4/5*6$"&78*"'*9/*:;]# #
 

L#

1.1836 

3 18.2 39.2 1.1836 

11.5 17.5 31.3 1.1836 

4 13.1 1.1864 

10 19.7 1.1864 

15 16 1.1836 

3 18.2 1.2198 

e#
23 16 1.1836 

3 18.2 1.2198 

I#

6 18.2 39.2 1.1836 

3 17.5 31.3 1.1836 

4 13.1 1.1864 

10 19.7 1.1864 

K#

11.5 17.5 31.3 1.1836 

4 13.1 1.1864 

10 19.7 1.1864 

H-# 1.1836 

HA# 1.1836 

H# 6 18.2 39.2 1.1836 

H-# 9 17.5 31.3 1.1836 

HA# 9 17.5 31.3 1.1836 

H-# 4 13.1 1.1864 

HA# 4 13.1 1.1864 

H-# 10 16 1.1836 

HA# 10 16 1.1836 

H-# 3 18.2 1.2198 

W#

4 13.1 1.1864 

9 19.7 1.1864 

9 16 1.1836 

3 18.2 1.2198 

O#
4 13.1 1.1864 

15 19.7 1.1864 
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^-# 9 16 1.1836 

^A# 15 16 1.1836 

f#

1.1836 

6 18.2 39.2 1.1836 

9 16 1.1836 

X#
6 18.2 39.2 1.1836 

4 13.1 1.1864 

V#

11.5 17.5 31.3 1.1836 

4 13.1 1.1864 

10 19.7 1.1864 

23 16 1.1836 

3 18.2 1.2198 

U#
15 16 1.1836 

3 18.2 1.2198 

N# 1.1836 

Y#
4 13.1 1.1864 

15 19.7 1.1864 

g#

4 13.1 1.1864 

9 19.7 1.1864 

23 16 1.1836 

3 18.2 1.2198 

T# 9 17.5 31.3 1.1836 

 

!

 

!

!

!

!

!

!
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Carga de datos: pozos, sismo, 
CRP gather migración 
pre-apilamiento, velocidad 
sísmica, horizontes 

Preprocesamiento 
de registro de 
pozos y análisis 
petrofísico 

Preprocesamiento 

Forward AVO e 
Inversión AVO: 
Atributos AVO 

Calibración de 
sismogramas 
sintéticos 

Extracción de ondicula 

Corrección de 
fase, 
deconvolució
n Fx 

Inversión 
simultánea 

Cálculo de Vp/ Vs 

Inversión de la Red 
Neuronal ( reservorio, 
inversión de parámetros de 
respuesta gas-petróleo) 

Análisis de 
crossplot y análisis 
de atributos  

Construir el 
modelo de 
fondo de 
inversión  

Modelo de 
respuesta 
geofísica 
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$'(0")*:#)$#"&:2*%;<*1;S"#)$#1/:@*#)$#:$Z;'(:&E#5#$%#@*%&:#3:&2$);&#)$#%&'#:$Z;'(:&'#)$#(&)&'#

%&'#3&<&'#$"#r:$*'#4/5*6$"&#5#8*"'*9/*:;#:$'3$1(;@*2$"($#1&2&#$%#@*%&:#$'(0")*:#3*:*#%*#

Z:*)/*1;S"#)$#&(:*'#1/:@*'#)$#:$Z;'(:&C#

 
     

 
 

 

 

 

 

 

 

 

I.S'2#!K=D:;!<./&)S2#5#!01!7216'1,6.#/!01!6'29#/!01!$)O)!44<Q=VW!

8$#:$*%;<*#9;'(&Z:*2*'#)$#);'(:;6/1;S"#)$#+:$1/$"1;*'#3*:*#%*'#1/:@*'#)$#:$Z;'(:&'#)$#\-#

3&<&'# $"# %*'# 1/:@*'# )$# :*5&'# Z*22*#"*(/:*%$'E# %*'# 1/:@*'# 'S";1*'E# %*'# )$# )$"';)*)E# 5# )$#

"$/(:&"$'#[@M*'$#,;Z/:*#P7AC-]C#

8$#$%;Z$#$%#3;1&#)$#9;'(&Z:*2*#1&2&#$%#@*%&:#&6'$:@*)&#)$#%*#1*3*#$'(0")*:E#%&'#@*%&:$'#

&6'$:@*)&'#5#%&'#@*%&:$'#)$#$::&:#)$#\-#3&<&'#'$#2/$'(:*"#$"#%*#V*6%*#-#5#V*6%*#AC#
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@#3(#!K=;:!")22166.F,!01!122)21/!01(!>()X'1!4#,/#Y'#2.!

@#3(#!K=D:!")22166.F,!01!122)21/!01(!>()X'1!"'M#31,)!  
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W:!T2)61/#5.1,&)!1!B,&12$21&#6.F,!01!21S./&2)/!01!$)O)/! !

>/:*"($#$%#3:&1$'*2;$"(&#)$#:$Z;'(:&'#)$#3&<&'E#'$#1*%1/%*#$%#1&"($";)&#)$#%/(;(*#2$);*"($#

%*'#1/:@*'#)$#:*5&'#Z*22*#"*(/:*%$'E#%*'#)$#)$"';)*)#5#)$#"$/(:&"$'l#8$#1*%1/%*#%*#3&:&';)*)#

1&"# %*'# 1/:@*'# )$# )$"';)*)E# )$# "$/(:&"$'E# 5# %*# 1/:@*# *1h'(;1*l#8$# 1*%1/%*# %*# '*(/:*1;S"# )$#

3$(:S%$&#1&"#%*'#1/:@*'#)$#:$';'(;@;)*)C#

K*'#"&:2*'#)$#;"($:3:$(*1;S"#'&"j# # ^OXs-QR N8JsBQR 8OsBQRC#

!K:D:H!B,&2)0'6.2!()/!Y)2.O),&1/!
 
L"(:&)/1;2&'# %&'# (&3$'# )$#F*'*2$"(&EJ&%%?"E# 4*%;<*#4E# V7;"+$:;&:E# V# 8/3$:;&:E# 4*%;<*#FE#

U7;"+$:;&:E#U#H$);*E#U#8/3$:;&:E#4*%;<*#DE#D:$";'1*#HAE#4*%;<*#HAE#W*3&E#F*'*%#V$"*#5#V$"*#5#

%*#6*'$#)$#D:$";'1*#H-#*%#1*23&#)$#;"@$:';S"#DNOC# #

!

K:H! ! B,912/.F,!+LJ! !

 
K:H:;!"-(6'()!01!6'29#/!M!#,-(././!01!21/$'1/&#/!01!21/129)2.)/!01!$1&2F(1)!

 
;:!"-(6'()!01!6'29#/!
!

8$#1*%1/%*#%*'#1/:@*'#)$#@$%&1;)*)#)$#&")*'#^#5#8#[^7@$%&1;(5E#87@$%&1;(5#1/:@$]#%*'#1/:@*'#

)$#;23$)*"1;*#)$#&")*'#^#5#8E#%*'#1/:@*'#N3mN'E%*'#1/:@*'# # K*26)*kX9&E#%*'#1/:@*'#H/kX9&#

1&"# %*'# 1/:@*'# $`;'($"($'#>VC#8$# 1*%1/%*# %*'# 1/:@*'# )$# :$%*1;S"#^&;''&"# 1&"# %*# +S:2/%*# )$#

10%1/%&# )$# ^&;''&"C# !'(*'# 1/:@*'# '&"# "$1$'*:;*'# 3*:*# *"*%;<*:# %*'# :$'3/$'(*'# )$# %&'#

:$'$:@&:;&'#)$#3$(:S%$&#$"#%&'#3/"(&'#)$#3&<&'#[,;Z/:*#P7=C- # ,;Z/:*#P7=C=]C# #

#
#
#
#

 
#

#

#

#

#

#

I.S'2#!K=H ;!"'29#/!N#530#ZQY) C'ZQY) L$[L/ Q1(#6.F,!T).//),!
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#

#

#

#

#

#

#

#

#

#

#

#

#

L$ZQ<J>\B5$10#,6.#!T! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! L/ZQ<J>\B5$10#,6.#/!4!

I.S'2#K=H:D!"#(6'(#2!()/!$#2-51&2)/! ! ! ! ! ! ! ! ! ! ! I.S'2#K=H:H!B5$10#,6.#/!01!),0#/!1(-/&.6#/!

#

D:!+,-(././!01!21/$'1/&#/!01!21/129)2.)/!01!$1&2F(1)!
#

-]#4:&''3%&(#$"(:$#%*'#1/:@*'#)$#@$%&1;)*)#)$#&")*'#^#5#:$%*1;S"#^&;''&"#

#

V&2*2&'# 1&2&# $_$23%&# $%# 3&<&# 4/5*6$"&7aE3:;2$:&# :$*%;<*2&'# $%# *"0%;';'# )$#

1&"@$:Z$"1;*#)$#%*'#1/:@*'#)$#%*#;23$)*"1;*#)$#&")*'#^#5#)$#:$%*1;S"#^&;''&"CT#/'*2&'#%*#

1/:@*# )$%# 1&"($";)&# )$# *:1;%%*# 1&2&# $%# *(:;6/(&# )$# %*# ($:1$:*# 3*:($# 3*:*# 1*%;6:*:C#

[,;Z/:*P7=C\]!"(:$#$'(*'#<&"*'#E%*#)$#1&%&:#*</%#:$3:$'$"(*#%*#:$'3/$'(*#)$#6*_&#1&"($";)&#)$#

*:1;%%*#5#*%(&#1&"($";)&#)$#*:$";'1*C!"#%*#<&"*#*</%#$'1&Z$2&'#%*#<&"*#*"&:2*%#./$#$'(0#+/$:*#

)$#%*'#:$%*1;&"$'#%;"$*%$'#$"(:$#)&'#(;3&'#)$#1/:@*'E$'#%*#<&"*#$"#%*#./$#%*#@$%&1;)*)#)$#%*#&")*#

^#'$#:$)/1$# ,;Z/:*#P7=CB 5#3:&5$1(*2&'#%&'#3/"(&'#)$#$'(*#<&"*#)$#*"&2*%?*[#%&'#3/"(&'#)$#

1&%&:#:&'*)&#)$"(:&#)$%#3&%?Z&"&#:&_&]#*# %*'#1/:@*'#)$#3&<&C!"1&"(:*2&'#./$#$'(*#*"&2*%?*#

1&:$'3&")$#6;$"#*#%*#:$'3/$'(*#)$#3$(:S%$&#)$#%&'#3&<&'C# ,;Z/:*#P7=CP #

#

#

#

#
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#

I.S'2#!K=H:*! ! 41(166.F,!01!#,)5#(%#/!

I.S'2#!K=H:K! ! ! ! ! T2)M166.F,!01!#,)5#(%#!1,!1(!$)O)!

I.S'2#!K=H:W! ! ]2-7.6)!62'O#0)!1,&21!(#!6'29#!01!B5$10#,6.#!01!),0#/!T!=(#!6'29#!01!Q1(#6.F,!T).//),
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4&"# $%# 2;'2&# 2M(&)&E&6($"$2&'# $%# :$'/%(*)&# )$# %*# ;"($:'$11;S"# )$# &(:*'# 1/:@*'E)$#

*1/$:)&#1&"#$%#:$'/%(*)&#)$#%*#;"($:'$11;S"#9*5#/"#$+$1(&#*1/'*)&#)$#;"($:'$11;S"#)$#)$"';)*)#

5#%*#;23$)*"1;*#)$#&")*'#^E)$#)$"';)*)#5#%*#;23$)*"1;*#)$#&")*'#8E)$#)$"';)*)#5#%*#:$%*1;S"#

^&;''&"E)$#K*26)*kX9&#5#H/kX9&C#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

I.S'2#!K=H:^! ! ! ! G(!#,-(././!01!()/!1716&)/!01!6),912S1,6.#!01!0.7121,&1/!6'29#/!

!K:H:D!B,912/.F,!T21=/&#6P!+LJ!
 
4&2&#'$#2$"1;&"S#*"($:;&:2$"($E#/"*#@$<#*'$Z/:*)*# %*#3$:+$1(*#9&:;<&"(*%;)*)#)$# %*'#

:$+%$`;&"$'E#/'*2&'#$%#2&)$%&#)$#@$%&1;)*)$'#XH8#3*:*#(:*"'+&:2*:#*#%*'#:$+%$1(;@;)*)$'#$"#

+/"1;S"#)$%#&++'$(#*#:$+%$1(;@;)*)$'#$"#+/"1;S"#)$%#0"Z/%&#)$#;"1;)$"1;*C#!"#%*#,;Z/:*#a7B#@$2&'#

/"#4H^#Z*(9$:#2;Z:*)&#5#$%#);'3%*5#)$#%&'#0"Z/%&'#)$#;"1;)$"1;*#1*%1/%*)&'#*#3*:(;:#)$%#(:*<*)&#

)$#:*5&'#'&6:$#$%#2&)$%&#)$#@$%&1;)*)$'#/'*)&#3*:*#%*#2;Z:*1;S"C#>$'3/M'#)$#@*:;*'#3:/$6*'E#

'$#&6'$:@*#./$E#1/*")&#$%#0"Z/%&#)$#;"1;)$"1;*#$'#2*5&:#)$#-c#Z:*)&'E#9*5#3&';6;%;)*)#)$#./$#

%*# <&"*# )$# ;"($:M'# "&# 1/$"(*# 1&"# )*(&'# @0%;)&'E# 3&:# %&# (*"(&E# );@;);2&'# %&'# 0"Z/%&'# $"# (:$'#

1*($Z&:?*'E# Q# Z:*)&# *# \# Z:*)&'E# \# Z:*)&'# *# -=# Z:*)&'# 5# -=# Z:*)&'# *# -c# Z:*)&'C# U"*# @$<#

EGR!M!21(#6.F,!T).//),!

!

EGR!M!(#!.5$10#,6.#!01!(#/!),0#/!T!

! !
EGR!M!(#!.5$10#,6.#!01!(#/!),0#/!4 N#530#ZQY)!

!
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)$($:2;"*)&'#$'(&'#0"Z/%&'#)$#;"1;)$"1;*#5#*"($'#)$#3*'*:#*#%*#$(*3*#)$#;"@$:';S"#'$#@$:;+;1S#

%*# +*'$#)$# %&'#)*(&'#2;Z:*)&'#2$);*"($# %*# 1&::$%*1;S"#)$#$'(&'#1&"#';'2&Z:*2*'#';"(M(;1&'#

Z$"$:*)&'#*#3*:(;:#)$#%&'#:$Z;'(:&'#)$#3&<&'C#>$#'$:#"$1$'*:;&E#*#_/<Z*:#3&:#%&'#:$'/%(*)&'#)$#%*#

1*%;6:*1;S"E#'$#3/$)$#*3%;1*#/"*#:&(*1;S"#)$#+*'$#*#%&'#)*(&'C# #

H$);*"($# %*# :$*%;<*1;S"# )$#Z:0+;1&'# 1:/<*)&'#$"(:$# %&'# :$Z;'(:&'# )$# @$%&1;)*)#)$#&")*'#

^7)$"';)*)#5#@$%&1;)*)#)$#&")*'#^7@$%&1;)*)#)$#&")*'#8#'$#)$($:2;"*:&"#1&$+;1;$"($'#3*:*#

'$:#/'*)&'#$"#%*#%$5#)$#G*:)"$:#5#$"#%*#%$5#)$#H/):&1qC#

K*# %$5# )$#G*:)"$:# *'?# )$+;";)*# '$# $23%$*# $"# *./$%%&'# 3&<&'# $"# %&'# ./$# $%# :$Z;'(:&# )$#

)$"';)*)#"&#$'(*6*#);'3&";6%$#&#$:*#)$2*';*)&#1&:(&C# #

K&'#*(:;6/(&'#)$#DNO#1*%1/%*)&'#+/$:&"#%&'#';Z/;$"($'j#

X$+%$1(;@;)*)#)$#@$%&1;)*)#)$#&")*'#^#

X$+%$1(;@;)*)#)$#@$%&1;)*)#)$#&")*'#8#

X$+%$1(;@;)*)#)$#3'$/)&#^&;''&"#

,*1(&:#)$#,%/;)&#

;:! ! +,-(././!01!62)//$()&!+LJ!M!$210.66.F,!01!7('.0)/ !

8$Zh"#%*#($&:?*#5#'$1/$"1;*#*"($:;&:2$"($#1;(*)*E#'$#9*#&6($";)&#&19&#1/6&'#);+$:$"($'#)$#

*(:;6/(&'#)$#;"@$:';S"#DNOE#;"1%/?)&'#$%#1/6&#)$#:$+%$1(;@;)*)#)$#@$%&1;)*)#)$#&")*'#^E#$%#)$#

:$+%$1(;@;)*)# )$# @$%&1;)*)# )$# &")*'# 8# 5# $%# )$# +*1(&:# )$# +%/;)&E# P# 1/6&'# )$# *3;%*2;$"(&# )$#

);+$:$"($'#0"Z/%&'#5#'$#9*#Z$"$:*)&#/"#Z*(9$:#)$#0"Z/%&C#K&'#*(:;6/(&'#DNO#5#'/#';Z";+;1*)&#

Z$&+?';1&#'$#)$(*%%*"#$"#$%#4/*):&#P7-C#

             ! "'#02)!K=;!+&2.3'&)/!+LJ!M!/'/!/.S,.7.6#0)/!S1)7%/.6)/!
Wh2$:&# D(:;6/(&'#DNO# 8;Z";+;1*)&#Z$&+?';1&#

-# X$+%$1(;@;)*)#)$#;23$)*"1;*#)$#&")*'#^#
![N3•"]m[N3•"]#

A#
X$+%$1(;@;)*)#)$#;23$)*"1;*#)$#&")*'#8#

![N'•"]m[N'•"]#

=# X$+%$1(;@;)*)#)$#@$%&1;)*)#)$#&")*'#^#
!N3mN3#

\#
X$+%$1(;@;)*)#)$#@$%&1;)*)#)$#&")*'#8#

!N'mN'#

B# X$+%$1(;@;)*)#)$#^'$/)&7^&;''&"# !.m.t!N3mN37[!N'mN']#

P# ,*1(&:#)$#+%/;)&# ,t!N3mN37[-m#]•[N'mN3]•[!N'mN']#

a# X$+%$1(;@;)*)#$"# !$m[$iAµ]#

b# X$+%$1(;@;)*)#+("# !µm[$iAµ]#

c# X$+%$1(;@;)*)#)$#;23$)*"1;*#)$#&")*'#$%0'(;1*'# !µmµ#

-Q# ,*1(&:#f4#
Resultados de inversión Shuey error mínimo de 

RFTS#
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--# X$+%$1(;@;)*)#)$#;"1;)$"1;*#"&:2*%# #
R0 Shuey intersección cuando el ángulo de 

incidencia es cero #

-A# G:*);$"($# la pendiente de G Shuey#

-=# ^:&)/1(&#8;Z"#[WL]#k#G:*);$"($# R0*G Shuey intersección por pendiente#

-\# X$+%$1(;@;)*)#)$#^&;''&"# !%m[-7%]AtXQiG#

-B# W$*:#W&:2*%#D"Z%$#8(*1q# Stack de ángulos 

-P# Y;)$#X*"Z&#8(*1q# Stack de ángulos 

-a# Y;)$7W$*:#W&:2*%#>;++$:$"1$#8(*1q# Diferencia de los dos arriba mencionados 

 
4:&''3%&(;"Z# $'# /"&# )$# %&'# 2$);&'# 3*:*# $%# *"0%;';'# DNOE# *# (:*@M'# )$%# *"0%;';'# )$#

1:&''3%&(;"Z#'$#3/$)$#*Z:/3*:#%*'#)&'#'$11;&"$'#*#+;"#)$#1&"&1$:#%*'#1*:*1($:?'(;1*'#1&2/"$'#

5#)$'1/6:;:#%*#*"&2*%?*#DNOC#

D3*:(;:#)$#%*#($&:?*#DNO#5#%&'#2M(&)&'#)$#*"0%;';'#:$*%;<*2&'#$%#*"0%;';'#)$#);*Z:*2*#)$#%*#

;"($:'$11;S"#5#)$#%*#$`(:*11;S"#*#%&#%*:Z&#)$#)$#%*#1*3*#'&6:$#*(:;6/(&'#)$#^:$73;%*#DNOC4&"#

DNO#*)$%*"(*)&#5#'/'(;(/1;S"#)$#%?./;)&'#5*#'*6$2&'#./$#%*#*"&2*"?*#)$#DNO#$"#$'(*#<&"*#

'$#1%*';+;1*#$"#1/*(:&#(;3&'C#

^*:*# *1%*:*:# %*# );'(:;6/1;S"# )$# %*# :$'$:@*# )$# 3$(:S%$&E*3:&@$19*")&# *(:?6/(&# )$#

3:$7*3;%*2;$"(&#DNO#$"#$'(*#<&"*# :$*%;<*2&'# %*# ;"($:'$11;S"#1&"#0"Z/%&'#5#3:&5$1(*2&'#$%#

:$'/%(*)&#)$#;"($:'$11;S"#)$#1&%&:#1&"#2/%(;7*(:?6/(&'#*#'$11;S"#)$#'/3$:;23&';1;S"#)$#0"Z/%&#

1$:1*"&#5#*#'$11;S"#)$#'/3$:;23&';1;S"#)$#0"Z/%&#%$_*"&CK&'#"h2$:&'#@;&%01$&'#:$3:$'$"(*"#

%*'#\#<&"*'#*"&:2*%$'C!%#:$'/%(*)&#2/$'(:*#./$#$"#$%#'/3$:;&:#)$# %*#1*3*#UL#)$%#3&<&#$'# %*#

<&"*#@;&%01$*# 2/$'(:*#%*#*"&2*?*#)$#3$(:S%$&#5#'$#1&23*Z;"*#1&"#%*#:$*%;)*) ,;Z/:*#P7=Cb

,;Z/:*#P7=Cc #

#

#

#

#

#

#

#

#

#

#

I.S'2#K=H:_! ! ! +,)5#(%#/!01!62)//$()&.,S!01!"'M#31,)=^!
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I.S'2#K=H:`! ! (#!$2)M166.F,!01!(#!#,)5#(%#!01!(#!/166.F, 
D:!E1&166.F,!+LJ!01!(#/!7)25#6.),1/!01!.,&12U/  

D%# ($:2;"*:# $%# *"0%;';'# )$%# 2&)$%&# )$# DNO# *)$%*"(*)&# 5# $%# 3:$(:*(*2;$"(&# )$# %*'#

;"+&:2*1;&"$'# )$# ^4X# Z*(9$:# '?'2;1&E3&)$2&'# &6($"$:# %&'# 1/$:3&'# )$# )*(&'# )$#

'/3$:;23&';1;S"# )$# );+$:$"($'# 0"Z/%&'CT# (*26;M"# 3&)$2&'# &6($"$:# 1/$:3&'# )$# )*(&'# )$#
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