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BAL! ! ]!B!0(11!L(0(:3-'!

BPL! ! ]!B-11]1+4(!L(0(:3-'!
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B,+5! 3,(5+5! +5! 0-6:-5(&! -<! 3)-! :2'35@! ! B,(! <+'53! +5! 2%! +%?(53+723+-%! -<! 3,(! '-1(! -<! J]

(<<(03-'! 0(115! +%! 3,(! 0-='5(! -<!6='+%(! !!)*+,$%-*%#.%&'(! 8!"#$%&'(;@! ! B,(! 5(0-%&! +5! 2!

.+-+%<-'623+0! 2%21/5+5! -<! 6+0'-2''2/! 51+&(5! -<! 203+?23(&! AV^! B]0(115! <'-6! !"# $%&'(!

+%<(03(&!J$PJ_0!2%&!AbeJP_`!6+0(!+%!-'&('!3-!+%?(53+723(!3,(!7(%(3+0!&(3('6+%2%35!-<!

3,(+'!&+?('7(%3!&+5(25(!:,(%-3/:(5@!!W?('211!3,+5!3,(5+5!+5!2%!+%?(53+723+-%!-<!3,(!'-1(!-<!

J]!2%&!B]!1/6:,-0/3(5!&='+%7!3,(!0-='5(!-<!!"#$%&'(!+%<(03+-%!+%!6+0(@!

J]0(115! 2'(!%-3! 3'2&+3+-%211/! 3,-=7,3! 3-!:12/! 2! '-1(! +%! 3,(!:23,-7(%(5+5!-<! P(+5,62%+2!

62K-'! +%<(03+-%@! ! "3! +5! )(11! &-0=6(%3(&! 3,23! B],(1:('! G! 8B,G;! 2%&! B],(1:('! E! 8B,E;!

'(5:-%5(5!1(2&!3-!'(5+532%0(!2%&!5=50(:3+.+1+3/!3-!!"#$%&'(!'(5:(03+?(1/@!!L(0(%3!53=&+(5!

,2?(! %-)! 5,-)%! 3,23! J]0(115! 2'(! 02:2.1(! -<! :'-&=0+%7! 4(/! B]0(11! &+<<('(%3+23+%7!

0/3-4+%(5!5=0,!25! "P]^!2%&!"IN]d@! !D-'(!5:(0+<+0211/#! 3)-!%()!J]0(11!:-:=123+-%5!,2?(!

.((%! +&(%3+<+(&Z!J! (<<(03-'!G! 8J(G;! 2%&!J!(<<(03-'!E! 8J(E;! 0(115#!),+0,!:'-&=0(! "IN]d!

2%&!"P]^!'(5:(03+?(1/@! !>5+%7!6+0(!1204+%7!3,(!"P]^Lf!-%!J]0(115#!2%&!3,=5!+%02:2.1(!-<!

:'-&=0+%7! J(E! 0(115#! )(! +%?(53+723(! 3,(! 0-%3'+.=3+-%! -<! J(E! 0(115! 3-! J$PJ_0!

5=50(:3+.+1+3/@! ! Y(! 0-%<+'6! 3,23! 3,(! &(1(3+-%! -<! 3,(! "P]^Lf! -%! J]0(115! '(%&('5! 3,(!

:'(?+-=51/! 5=50(:3+.1(! J$PJ_0! 6+0(! '(5+532%3! 3-! !"# $%&'(! 53'2+%! P\Ha! 2%&! <='3,('!

0-%<+'6!3,(!:,(%-3/:(!=5+%7!3,(!6-'(!3,(!?+'=1(%3!"PcG!53'2+%@! !Y(!&(6-%53'23(!3,23!

6+0(! 1204+%7! J(E! 0(115! (9,+.+3! 2! &+6+%+5,(&! B,E! '(5:-%5(! 2%&! 2%! (%,2%0(&! B,G!

'(5:-%5(#!5=77(53+%7!3,23!J]0(115#!+%!2&&+3+-%!3-!3,(+'!'-1(!+%!2%3+.-&/!:'-&=03+-%#!62/!

215-! :12/! 2! '-1(! +%! 5,2:+%7! B],(1:('! '(5:-%5(5! *-# /*/'@! ! "%! 3,(! 025(! -<! !"# $%&'(#! 3,+5!

:'-?+&(5!(?+&(%0(!<-'!2!%-?(1!1+%4!.(3)((%!J!0(115!2%&!3,(!0(11=12'!+66=%(!'(5:-%5(@!!

I-'!62%/!/(2'5!3,(!&+?('7(%3!:,(%-3/:(5!-<!J$PJ_0!2%&!AbeJP_`!6+0(!&='+%7!!"#$%&'(!

+%<(03+-%!,2?(!:'-?+&(&!3,(!:2'2&+76!<-'!3,(!B,G_B,E!&+0,-3-6/@!!Y,+153!3,+5!&+5(25(!

6-&(1!,25!,(1:(&!(1=0+&23(! 3,(! '-1(!-<!62%/!4(/!7(%(5! +%01=&+%7! "P]^!2%&! "IN]d#! 3,(!

7(%(3+0!&(3('6+%2%35! -<! 3,+5!&+?('7(%0(!,2?(!%-3! /(3! .((%! (532.1+5,(&@! !J/! 2%21/5+%7!

3,(! &+<<('(%3+21! 7(%(! (9:'(55+-%! -<! 203+?23(&! AV^! B]0(115! <'-6! J$PJ_0! 2%&! AbeJP_`!

6+0(! 23! 3,'((! )((45! :-53]+%<(03+-%! )+3,! !"# $%&'(#! )(! :'-&=0(&! 2! 1+53! -<! HeE!

&+<<('(%3+211/!(9:'(55(&!7(%(5@!!J/!62::+%7!3,(5(!3-!4%-)%!P(+5,62%+2!L(5:-%5(!1-0+#!

)(! %2''-)(&! 3,(! 1+53! 3-! eE! 02%&+&23(! 7(%(5@! ! J25(&! -%! 3,(! (93(%3! -<! &+<<('(%3+21!

(9:'(55+-%!)(!0-%&=03(&!1+3('23='(!5(2'0,(5!-%!Ec!-<!3,(5(!7(%(5!2%&!:'-&=0(&!2!1+53!

-<!a!02%&+&23(!7(%(5!6-53! 1+4(1/! 3-!.(! +6:1+023(&! +%!7(%(3+0!&(3('6+%23+-%!-<!J$PJ_0!

5=50(:3+.+1+3/!2%&!AbeJP_`!'(5+532%0(@!!!
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!"#$%& '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (!

1 ! &)$#*+,-$&*)'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' (!
1.1! "#$!%&'$!&(!)*+$'',!-.!"*+$''!/%-0-.1 222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222 3!

1.2! "#$!%&'$!&(!)*+$'',!-.!'$-,#04.-4!045&%222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222 6!

1.3! "#$!%&'$!&(!4."-)&78!-.!'$-,#04.-4!045&%22222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222 6!

1.4! /9%/&,$!&(!"#-,!%$,$4%+#2222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222 :!

2 ! ."$/#&"01%")+%./$2*+1 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 3!
2.1! '2!045&%!/4,,41$ 2222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222 ;!

2.2! '2!045&%!-.($+"-&.2222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222 <!

2.3! 7-,$4,$!/%&1%$,,-&.!4.7!/4%4,-"$!)9%7$.222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222 <!

2.4! $.=80$*'-.>$7!-009.&,&%)4."!4,,48,!?$'-,4@ 22222222222222222222222222222222222222222222222222222222222222222222222222222222222222 A!

2.5! ,'4!/%$/4%4"-&.222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222 A!

2.6! +$''!%$,"-09'4"-&.2222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222 B!

2.7! ('9&%$,+$.+$!4+"-C4"$7!+$''!,&%"-.1!?(4+,@22222222222222222222222222222222222222222222222222222222222222222222222222222222222222222 B!

2.8! ,$%4!+&''$+"-&. 2222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222 D!

2.9! ,$%4!"%4.,($%, 2222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222EF!

3 ! #/1,0$1 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''((!
3.1! 1$.$%4"-&.!&(!"#$!)*+$''!,/$+-(-+!-'*:%!!>.&+>&9"!0-+$ 2222222222222222222222222222222222222222222222222222222222222222EE!

3.2! 0)E+%$-'*:%!*G'&H!0-+$!7&!.&"!$H/%$,,!-'*:%!!&.!)*+$'', 2222222222222222222222222222222222222222222222222222222222222222EE!

3.3! 0)E+%$-'*:%!*G'&H!0-+$!4%$!%$,-,"4."!"&!!"#$%&'(#,"%4-.,!'C6D!4.7!-'BE 222222222222222222222222222222222222E3!

3.3.1! 0IEJKL-'*:%!*GMNO!LOPQIQR!KLSTJLS!UNNRVWS!XYLMMQZ[ 222222222222222222222222222222222222222222222222222222222222222222222222E3!
3.3.2! 0IEJKL-'*:%\*GMNO!LOPQIQR!KLSTJLS!VWKWXQRL!ITKSLZ22222222222222222222222222222222222222222222222222222222222222222222222222E6!
3.4! 0)E+%$-'*:%]*G'&H!$H#-)-"!4!"#E!)-4,$7!+8"&>-.$!%$,/&.,$ 22222222222222222222222222222222222222222222222222222222222222222E<!

3.5! 0)E+%$-'*:%]*G'&H!/%&79+$!'&^$%!'$C$',!&(!-'EF222222222222222222222222222222222222222222222222222222222222222222222222222222222222ED!

3.6! 0)E+%$-'*:%]*G'&H!$H#-)-"!4!/&'4%-=$7!)*$(($+"&%!E!%$,/&.,$22222222222222222222222222222222222222222222222222222222222ED!

3.7! )*+$''!,9%(4+$!04%>$%,22222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222223E!

3.8! 0)E+%$-'*:%]*G'&H!$H#-)-"!4!/&'4%-=$7!-009.&1'&)9'-.!%$,/&.,$ 22222222222222222222222222222222222222222222222222233!

3.9! %$,9'",!&(!/-'&"!,$%4!"%4.,($%!$H/$%-0$.", 22222222222222222222222222222222222222222222222222222222222222222222222222222222222222223:!

4 ! +&1-,11&*)''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''45!
4.1! +$''9'4%!-009.$!%$,/&.,$222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222223<!

4.2! /4%4,-"$!)9%7$.!-.!'80/#!.&7$22222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222223A!

4.3! #90&%4'!-009.$!%$,/&.,$222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222223A!

4.4! (9"9%$!%$,$4%+#_!!-0/%&C$7!,$%4!"%4.,($%!$H/$%-0$.", 22222222222222222222222222222222222222222222222222222222222222223D!

4.5! (9"9%$!%$,$4%+#_!!)&.$!04%%&^!+#-0$%4!$H/$%-0$.",222222222222222222222222222222222222222222222222222222222222222222226F!

4.6! +&.+'9,-&.22222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222222226E!

!
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!

"PL!!)*+,-./*.#-.012!?!"#-.012@!VWKWXQRL!QX!RKWZX`QRRLS!Ia!RPL!IQRL!NU!W!UL`WML!XWZS!UMa2!!

"PL!XWZS!UMa!IQRL!KLXTMRX!QZ!SW`W[QZ[!NU!RPL!`QJKNbWXJTMWRTKLc!YPQJP!QZ!RTKZ!JKLWRLX!W!

PL`NKKPW[QJ! VNNM2! ! "PQX! QZQRQWRLX! W! MNJWM! QZUMW``WRNKa! KLXVNZXL! WZS! KLJKTQR`LZR! NU!

`NZNJaRLX!WZS!ZLTRKNVPQMX!RN!RPL!XQRL!NU!RPL!YNTZS!?)LMdWQS!LR!WM2c!3FFFe!>W`PWYQ!LR!

WM2c! 3FFF@2! ! ,Q`TMRWZLNTXMac! !"#-.012! VWKWXQRLX! QZ! RPLQK! VKN`WXRQ[NRL! VPWXL! LZRLK! RPL!

YNTZSc! RaVQJWMMa! ZT`ILKQZ[! ILRYLLZ! EcFFF! *! EFcFFF! PQ[PMa! LZKQJPLS! `LRWJaJMQJ!

VKN`WXRQ[NRLX! ?%N[LKX! LR! WM2c! 3FF:@2! ,WZS! UMa! XWMQbW! PWX! ILLZ! XPNYZ! RN! UWJQMQRWRL! RPL!

QZQRQWRQNZ!NU! QZULJRQNZ!Ia! QZSTJQZ[!`NZNJaRL!JPL`N*WRRKWJRWZRX!?"LQOLQKW!LR!WM2c!3FF;@2!!

"PQX! QX! UTKRPLK! UWJQMQRWRLS!Ia!RPL!VWKWXQRL! QRXLMU!YPQJP! QZSTJLX!`WJKNVPW[LX!RN!XLJKLRL!

0+/E! WZS! +H+'E! f! JPL`N*WRRKWJRWZRX! UNK! `NZNJaRLX! WZS! ZLTRKNVPQMX! KLXVLJRQbLMa!

?%WJNNXQZ!WZS!)LbLKMLac!EDDA@2!!

4R!RPL!NTRXLR!NU!QZULJRQNZc!RPL!YNTZS!XQRL!QX!NJJTVQLS!VKLSN`QZWZRMa!Ia!ZLTRKNVPQMX2!!)a!

YLLd!RYN!VNXR*QZULJRQNZc!RPLKL!QX!W!MWK[L!QZUMTO!NU!`NZNJaRLX!QZRN!RPL!QZULJRQNZ!XQRL!WZS!

RPQX! RKQ[[LKX! W! `NKL! SLRKQ`LZRWM! QZUMW``WRNKa! KLXVNZXL! ?'LNZ! LR! WM2c! 3FFA@2! "PLXL!

`NZNJaRLX!SQUULKLZRQWRL!QZRN!SLZSKQRQJ!JLMMX!?7+X@!YPQJP!WKL!RPNT[PR!RN!IL!KLXVNZXQIML!

UNK! RPL! TVRWdL! WZS! RKWZXVNKR! NU! 'LQXP`WZQW! VWKWXQRL! RN! RPL! Ma`VP! ZNSL! ?'LNZ! WZS!

4KSWbQZc!3FFB@!UNK!VKLXLZRWRQNZ!RN!WZRQ[LZ*XVLJQUQJ!"!JLMMX2!!!^PQML!QZ!PLWMLK!XRKWQZX!XTJP!

WX! +;A)'G<c! 7+X! QZQRQWRL! W! VKNRLJRQbL! KLXVNZXL! Ia! VKNSTJQZ[! "PE*QZSTJQZ[! -'E3c! QZ!

XTXJLVRQIML! XRKWQZX! *! RPKNT[P!`LJPWZQX`X!YPQJP! WKL! aLR! RN! IL!VKNVLKMa!TZSLKXRNNS! *!

RPQX!VKNJLXX! MLWSX! RN! RPL! QZSTJRQNZ!NU!W! XTXJLVRQIML!"P3!KLXVNZXL! ?,aVLd!LR!WM2c!EDD6e!

CQLQKW!LR!WM2c!EDD:@2!!

"PL!'LQXP`WZQW!`NSLM!PWX!VMWaLS!WZ!Q`VNKRWZR!KNML!QZ!UTKRPLKQZ[!NTK!TZSLKXRWZSQZ[!NU!

RPL!"PEG"P3! JLMMTMWK! Q``TZL! KLXVNZXL2! ! "PL!"*PLMVLK!E! ?"PE@! KLXVNZXL!NIXLKbLS! QZ!

RPL! PLWMLK! XRKWQZ! +;A)'G<! WZS! RPL! "P3! KLXVNZXL! NIXLKbLS! QZ! RPL! XTXJLVRQIML! XRKWQZ!

)4')GJ! [WbL! RPL! UQKXR! QZXQ[PRX! QZRN! PNY!SQUULKQZ[! "*PLMVLK! KLXVNZXLX! JNTMS! QZUMTLZJL!

SQXLWXL! NTRJN`LX2! ! -Z! RPL! "*PLMVLK! E! KLXVNZXLc! +7:! "*JLMMX! WKL! WJRQbWRLS! TZSLK! RPL!

QZUMTLZJL!NU!-'E3!WZS!`WRTKL!RN!ILJN`L!-(.*g!VKNSTJQZ[!"!PLMVLK!JLMMX2!!-Z!RPL!"*PLMVLK!

3!KLXVNZXLc!+7:!"*JLMMX!WKL!WJRQbWRLS!TZSLK!RPL!QZUMTLZJL!NU!QZRLKMLTdQZ!:!?-'*:@!WZS![N!

NZ! RN! VKNSTJL! -'*:c! -'*;! WZS! -'*E62! ! "PLXL! SQUULKLZR! JaRNdQZL! VWZLMX! VMWa! SQUULKLZR!
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QZXRKTJRQNZWM! KNMLX! WZS! WUUNKS! RPL! INSa! WR! MLWXR! RYN! VNMWKQhLS! `LRPNSX! NU! PWZSMQZ[!

SQUULKLZR!RaVLX!NU!VWRPN[LZX2!

!

1.1 -./%0(1/%(2%34+/115%,'%-4+/11%!#,6,'7%

"PL! LORLZR! RN!YPQJP!)*JLMMX! WKL! QZbNMbLS! QZ!"*JLMM! VKQ`QZ[! QX! XRQMM! W!`WRRLK! NU! SLIWRL2!!

,N`L!XRTSQLX!XT[[LXR!RPWR!"*JLMM!VKQ`QZ[!JWZ!NJJTK!LUUQJQLZRMa!QZ!RPL!WIXLZJL!NU!)*JLMMX!

?+TZZQZ[PW`!LR!WM2c!3FF3@2!!(TKRPLK`NKLc!-[0*G*!`QJL!f!`QJL!MWJdQZ[!`L`IKWZL*INTZS!

-[0!WZS!PLZJL!`WRTKL!)*Ma`VPNJaRLX!f!PWbL!ILLZ!XPNYZ!RN!MWTZJP!UTMMa*UMLS[LS!"aVL!

E!WZS!"aVL!3!+7:!"*PLMVLK!JLMM!KLXVNZXLX!TVNZ!WS`QZQXRKWRQNZ!NU!WZRQ[LZ!QZ!WSiTbWZR!

?$VXRLQZ! LR! WM2c! EDD;e!/PQMMQVX! LR! WM2c! EDD<@2! ! -``TZL! JN`VLRLZR!+7B!"*JLMM! KLXVNZXLX!

PWbL!WMXN!ILLZ!NIXLKbLS!QZ!)*JLMM!SLUQJQLZR!-[0*G*!`QJL!?4XWZN!WZS!4P`LSc!EDD<@2!!!

^PQML!RPLXL!XRTSQLX!SL`NZXRKWRL!RPWR!)*JLMMX!WKL!ZNR!QZRL[KWM!RN!"*JLMM!VKQ`QZ[c!RPLa!SN!

ZNR! KTML! NTR! RPL! VNXXQIQMQRa! RPWR! )*JLMMX! JWZ! JNZRKQITRL! RN! RPL! XPWVQZ[! NU! RPL! "*JLMM!

KLXVNZXL2! 9XQZ[! -[0*G*! `QJLc! XLbLKWM! XRTSQLX! PWbL! QZbLXRQ[WRLS! RPLQK! Q`VWJR! NZ! "*JLMM!

KLXVNZXLX2! !^PQMXR! RPL! WINbL! XRTSQLX! SL`NZXRKWRLS! RPWR! )! JLMMX! WKL! ZNR! KLjTQKLS! UNK!!

XTJJLXXUTM!"*JLMM!KLXVNZXLXc!XN`L!XRTSQLX!PWbL!XPNYZ!RPWR!)*JLMMX!Q`VWJR!RPL!`LWXTKL!

WZS! LORLZR! NU! RPL! "PE! WZS! "P3! KLXVNZXLX! ?'WZ[PNKZL! LR! WM2c! EDDBe! 0WXRKNLZQ! LR! WM2c!

3FFF@2!!!&RPLK!KLVNKRX!XT[[LXR!RPWR!QR!QX!MLXX!WINTR!W!"PE!NK!"P3!IQWXc!WZS!`NKL!RPWR!)*

JLMM!SLUQJQLZR!`QJL! XPNY!WZ!NbLKWMM! KLSTJRQNZ! QZ!WZRQ[LZ! XVLJQUQJ!"*JLMMX! QZ! JQKJTMWRQNZ!

?)LK[`WZZ!LR!WM2c!3FFEe!%QbLKW!LR!WM2c!3FFE@2! ! !&ZL!XRTSa!XPNYLS!RPWR!)*JLMMX!WKL!`NKL!

LUUQJQLZR!WR!VKLXLZRQZ[!VKNRLQZ!WZRQ[LZX!JN`VWKLS!YQRP!VLVRQSL!WZRQ[LZXc! ?+NZXRWZR!LR!

WM2c! EDD;@c! XT[[LXRQZ[! RPL! LORLZR! RN!YPQJP! RPLa!VWKRQJQVWRL! QZ!"*JLMM! VKQ`QZ[!`Q[PR!IL!

SLVLZSLZR!TVNZ!RPL!WZRQ[LZ!IKLWdSNYZ!NU!RPL!VWRPN[LZ!QZbNMbLS2!

^PQML! RPLKL!WKL!WZ!WITZSWZJL!NU! XRTSQLX! RPWR! Q`VMQJWRL!)*JLMMX! QZ!"*JLMM!VKQ`QZ[c! QR! QX!

XRQMM! ZNR! JMLWK! RN! YPWR! LORLZR! WZS! PNY! RPLa! QZUMTLZJL! RPL! "*PLMVLK! JLMM! KLXVNZXLc!

YPLRPLK!NK!ZNR!RPLa!MLWS!RN!W!"PE!NK!W!"P3!IQWXc!WZS!YPLRPLK!RPLa!*!RN[LRPLK!YQRP!NRPLK!

WZRQ[LZ!VKLXLZRQZ[!JLMMX!?4/+X@!*![NbLKZ!RPL!"*PLMVLK!JLMM!KLXVNZXLc!NK!XQ`VMa!XLKbL!RN!

W`VMQUa!WZS!XTXRWQZ!WZ!LOQXRQZ[!"*PLMVLK!JLMM!KLXVNZXL2!!"PL!VTKVNXL!NU!RPQX!KLXLWKJP!QX!

RN! JMWKQUac! QZ! RPL! JWXL! NU! NZL! SQXLWXL! `NSLM! ?!"# -.012@! YPLRPLK! )*LUULJRNK! JLMMX!

JNZRKQITRL!RN!SQXLWXL!NTRJN`L2!
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1.2 -./%0(1/%(2%34+/115%,'%!"#$%&'(#')*'+,-%

)*Ma`VPNJaRLX!WKL!RKWSQRQNZWMMa!RPNT[PR!RN!VMWa!W!`QZQ`WM!KNML!QZ!RPL!NTRJN`L!!"#-.012!

QZULJRQNZ2! ! "PL! ZWRTKL! NU! RPL! "*PLMVLK! KLXVNZXL! QX! RPNT[PR! RN! IL! RPL! VKLSN`QZWZR!

SLRLK`QZWZR!NU!VPLZNRaVL2!!!#NYLbLKc!XLbLKWM!VQLJLX!NU!LbQSLZJL!XT[[LXR!RPL!JNZRKWKa2!!

(QKXRMac! WZRQ*-[0! RKLWRLS!`QJL! XPNY! LZPWZJLS! KLXQXRWZJL! W[WQZXR! JTRWZLNTX! QZULJRQNZ!

?,WJdX! LR! WM2c! EDB:@2! ! ,LJNZSMac! */# 3*421! WZRQ[LZ! VKLXLZRWRQNZ! Ia! )*JLMMX! LMQJQRLS! PQ[P!

MLbLMX!NU!-'*:!VKNSTJRQNZ!Ia!"*JLMMX!QZ!JNZRKWXR!RN!`WJKNVPW[LX!UKN`!RPL!XW`L!`NTXLc!

YPQJP! LMQJQRLS! ZN! -'*:! VKNSTJRQNZ! ITR! PQ[P! MLbLMX! NU! -(.*g! ?%NXXQ*)LK[`WZZ! LR! WM2c!

EDD6@2!!"PQKSMac!)*JLMM!SLUQJQLZR!-[0*G*!`QJL!XPNYLS!KLXQXRWZJL!W[WQZXR!QZULJRQNZ!YQRP!RPL!

'C6D!XRKWQZ!QZ!JNZRKWXR!RN!RPLQK!YQMSRaVL!)4')GJ!JNTZRLKVWKRX!?%NZLR!LR!WM2c!3FFB@2! !-R!

YWX! UTKRPLK! XPNYZ! RPWR! -[0*G*! `QJL! KLJNZXRQRTRLS! YQRP! )! JLMMX! UKN`! )4')GJ! `QJL!

KLbLKRLS!RN!W!XTXJLVRQIML!VPLZNRaVLc!ITR!RPWR!-[0*G*!`QJL!KLJNZXRQRTRLS!YQRP!-'EF*G*!)*

JLMMX! KL`WQZLS! KLXQXRWZR! ?%NZLR! LR! WM2c! 3FEF@2! ! -'EF! QX! dZNYZ! RN! SNYZ*KL[TMWRL! -'E3!

VKNSTJRQNZ!Ia!SLZSKQRQJ!JLMMX!WZS!JNTMS!RPTX!IL!KLXVNZXQIML!UNK!SQ`QZQXPQZ[!RPL!PLWMLK!

"PE!KLXVNZXL!?&k1WKKW!WZS!0TKVPac!3FFD@2!!"PL!RLZRWRQbL!JNZJMTXQNZ!UKN`!RPQX!WKKWa!NU!

XRTSQLX!QX!RPWR!)!JLMMX!`Wa!VMWa!W!KNML!QZ!XTXJLVRQIQMQRa!RN!!)*+,-./*.c!VNXXQIMa!RPKNT[P!

RPLQK!VKNSTJRQNZ!NU!-'EF!WZS!XTIXLjTLZR!SNYZ*KL[TMWRQNZ!NU!RPL!dLa!"PE!UWJRNK!-'E3c!NK!

RPKNT[P!RPLQK!VKNSTJRQNZ!NU!NRPLK!SQUULKLZRQWRQZ[!JaRNdQZLX!XTJP!WX!-'*:!WZS!-(.*g2!

1.3 -./%0(1/%(2%8'$,9():%,'%!"#$%&'(#')*'+,-%

(NK!W!MNZ[!RQ`L!QR!PWX!ILLZ!dZNYZ!RPWR!WZRQINSa!QXNRaVLX!WZS!RQRLK!JNKKLMWRL!YQRP!MLXQNZ!

XQhL!QZ!SN[X!WZS!PT`WZX!STKQZ[!bWKQNTX!RaVLX!NU!!)*+,-./*.!QZULJRQNZ!?'QZSXWac!3FF3@2!!

-Z!VWKRQJTMWKc!XRTSQLX!NU!!)*+,-./*.# */5./46-! QZ!SN[X!XPNYLS!RPWR!PQ[P!-[1E!WZS!-[13!

RQRLKX! JNKKLMWRL! YQRP! Xa`VRN`WRQJ! WZS! WXa`VRN`WRQJ! SQXLWXL! NTRJN`LXc! KLXVLJRQbLMa!

?&hIQM[L! LR! WM2c! 3FF<@2! ! ,LbLKWM! XRTSQLX! PWbL! ILLZ! JNZSTJRLS! RN! LOW`QZL! RPL! KNML! NU!

WZRQINSQLX! STKQZ[! `TKQZL! !"# -.012! QZULJRQNZc! ITR! RPL! LbQSLZJL! QX! QZJNZJMTXQbL2! ! &ZL!

XRTSa! XPNYLS! RPWR! XLKW! RKWZXULKX! UKN`! QZULJRLS!)4')GJ!`QJL! RN! KLXQXRWZR! -[0*G*!`QJL!

PWS!ZN!ZNRQJLWIML!LUULJR!NZ!SQXLWXL!VKN[KLXXQNZ!?%NZLR!LR!WM2c!3FFB@2! !4ZNRPLK!XPNYLS!

RPWR!XLKW!RKWZXULKX!UKN`!QZULJRLS!)4')GJ!`QJL!RN!KLXQXRWZR!)*JLMM!SLUQJQLZR!5P7!`QJL!MLS!

RN! LOWJLKIWRLS! VWRPNMN[ac! NXRLZXQIMa! NZ! WJJNTZR! NU! LMLbWRLS! -'EF! XLJKLRQNZ! Ia!

`WJKNVPW[LX!WR!RPL!XQRL!NU!QZULJRQNZ!?0QMLX!LR!WM2c!3FF;@2!

,LbLKWM!XRTSQLX!NZ!NRPLK!JTRWZLNTX!'LQXP`WZQW!XRKWQZX!XT[[LXR!RPWR!WZRQINSa!`Wa!VMWa!

WZ!Q`VNKRWZR!KNML!QZ!SQXLWXL!VKN[KLXXQNZ!QZ!`QJL2!!&ZL!XRTSa!NU!!"#.-.71/)/+*+!XPNYLS!

MNYLKLS! +7:! "*JLMM! ZT`ILKX! WZS! X`WMMLK! MLXQNZ! XQhL! QZ! )*JLMM! SLUQJQLZR! 5P7! `QJL!
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JN`VWKLS! YQRP! RPLQK! XTXJLVRQIML! YQMSRaVL! JNTZRLKVWKRX! ?^WZWXLZ! LR! WM2c! 3FFB@2!!

4SNVRQbL!RKWZXULK!NU!Q``TZL!XLKW!UKN`!QZULJRLS!`QJL!KLXRNKLS!+7:!"!JLMM!WJRQbWRQNZ!WZS!

KLbLKRLS! RPL! `QJL! RN! W! XTXJLVRQIML! VPLZNRaVL2! ! "YN! NRPLK! XRTSQLX! PWbL! XPNYZ! RPWR!

MQ[WRQNZ!NU!Q``TZN[MNITMQZX!YQRP!(J!KLJLVRNKX!NZ!QZUMW``WRNKa!`WJKNVPW[LX!MLS!RN!RPL!

VKNSTJRQNZ! NU! -'EF! ?>WZL! WZS! 0NXXLKc! 3FFEe! 8WZ[! LR! WM2c! 3FFA@2! ! -'EF! QX! dZNYZ! RN!

VKLbLZR!`WJKNVPW[L!WJRQbWRQNZ?'WZ[!LR!WM2c!3FF3@c!WZS!RPLXL!XRTSQLX!SL`NZXRKWRLS!RPWR!

RPL!LMLbWRLS!MLbLMX!NU!-'EF!MLS!RN!KLSTJLS!MLbLMX!NU!-'E3!WZS!".(W!WMNZ[!YQRP!LZPWZJLS!

VWKWXQRL!KLVMQJWRQNZ!WZS!VKNMQULKWRQNZ!*/#3*421#?>WZL!WZS!0NXXLKc!3FFE@2!!-Z!XVQRL!NU!RPL!

UWJR! RPWR! RPLXL! LOVLKQ`LZRX! YLKL! SNZL! */# 3*421c! WZS! TXLS! W! SQUULKLZR! XRKWQZ! NU!

'LQXP`WZQW! ?!"# .-.71/)/+*+@c! RPLa! XRQMM! VKNbQSL! W! RPLNKLRQJWM! UKW`LYNKd! YPLKLIa!

WZRQINSa! QZRLKWJRQNZ!YQRP!`WJKNVPW[LX!JNTMS!WMRLK! RPL!JNTKXL!NU!!"#-.012# QZULJRQNZ! QZ!

`QJL2!

"PL! MQRLKWRTKL! NZ! RPL! KNML! NU! )! JLMMX! QZ! "*JLMM! VKQ`QZ[! JNZRWQZX! `WZa! XLL`QZ[Ma!

JNZRKWSQJRNKa! KLXTMRX2! ! "PWR! ILQZ[! XWQSc! RYN! `WiNK! JNZJMTXQNZX! JWZ! IL! SKWYZ! UKN`!

LOQXRQZ[!MQRLKWRTKL2!!(QKXRMac!RPLKL!WKL!LZNT[P!QZSLVLZSLZR!VQLJLX!NU!LbQSLZJL!XT[[LXRQZ[!

RPWR!)!JLMMX!WKL!Q`VMQJWRLS!QZ!"!JLMM!VKQ`QZ[!RPWR!RPL!PaVNRPLXQX!?Q2L2!RPWR!)!JLMMX!VMWa!W!

KNML!QZ!!"#$.012!SQXLWXL!NTRJN`L@!JWZ!IL!RWdLZ!XLKQNTXMa2!!,LJNZSMac!)!JLMMX!dZNYZ!WX!)!

LUULJRNK!JLMMX!WKL!JWVWIML!NU!VKNSTJQZ[!"*PLMVLK!JLMM!SQUULKLZRQWRQZ[!JaRNdQZLX!XTJP!WX!-'*

:!WZS!-(.*g2!!4ZWMaXQX!NU!RPL!KNML!NU!RPL!MWRRLK!XPWMM!IL!RPL!VKQ`WKa!UNJTX!NU!RPQX!KLXLWKJP2!

!

1.4 !*#;(5/%(2%$.,5%0/5/"#+.%

-R!KL`WQZX!RN!LXRWIMQXP!YPLRPLK!WZS!RN!YPWR!LORLZR!)!LUULJRNK!JLMMX!JWZ!WMRLK!RPL!JNTKXL!

NU!"!PLMVLK!JLMM!KLXVNZXL!*/#3*312! ! !-Z!NKSLK!RN!SN!RPQXc!YL!TXLS!W!ZNbLM!)4')GJ!`NTXL!

SLUQJQLZR!UNK!-'*:%!!XQ[ZWMQZ[!NZ!)*JLMMX!?`IEJKL-'*:%\*GMNO@!Ia![LZL!RWK[LRQZ[!WZS!XQRL*

XVLJQUQJ!KLJN`IQZWRQNZ!TXQZ[!RPL!JKLGMNO/!XaXRL`!?#NbQZ[!LR!WM2c!3FE3@2!!)LJWTXL!-'*:%!!

XQ[ZWMQZ[!NZ!)*JLMMX!QX!JKTJQWM!RN!RPL!SLbLMNV`LZR!NU!)L3!JLMMX!?#WKKQX!LR!WM!3FF;@c!RPLXL!

`IEJKL-'*:K!*GMNO!`QJL!WKL!QZJWVWIML!NU!VKNSTJQZ[!)L3!JLMMX2!!"PL!LOVLKQ`LZRWM!SLXQ[Z!QX!

RPTX!W!JN`VWKQXNZ!ILRYLLZ!RPL!`IEJKL-'*:%\*GMNO!`NTXL!YPQJP!QX!LOVLJRLS!RN!VKNSTJL!

)LE!JLMMX!NZMa!WZS!QRX!PLRLKNha[NTX!MQRRLK`WRLc!RPL!-'*:%\*GMNO!`NTXL!YPQJP!QX!JWVWIML!NU!

VKNSTJQZ[! INRP! )LE! WZS!)L3! JLMMX2! ! 9VNZ! QZULJRQNZ!YQRP!!"#-.012c!YL! NIXLKbL! UQKXR! QU!

RPLKL! QX! W! SQbLK[LZR! VPLZNRaVLc! WZS! QU! RPLKL! QXc! QZbLXRQ[WRL! RPL! XPWVL! NU! RPL! "*PLMVLK!

JLMMX!KLXVNZXL!WZS!RPL!`LJPWZQX`!ILPQZS!RPLXL!SQbLK[QZ[!VPLZNRaVLX2!
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2 <"$/#,"15%"')%</$.()5%

!

/6789:%16;6<=<>6%

"PQX!XRTSa!YWX!VLKUNK`LS!QZ!XRKQJR!WJJNKSWZJL!YQRP!RPL!KLJN``LZSWRQNZX!NU!RPL!,NTRP!

4UKQJWZ! ZWRQNZWM! [TQSLMQZLX! WZS! 9ZQbLKXQRa! NU! +WVL! "NYZ! NU! VKWJRQJL! UNK! MWINKWRNKa!

WZQ`WM! VKNJLSTKLX2! 4MM! `NTXL! LOVLKQ`LZRX! YLKL! VLKUNK`LS! WJJNKSQZ[! RN! VKNRNJNMX!

WVVKNbLS! Ia! RPL! 4ZQ`WM! %LXLWKJP! $RPQJX! +N``QRRLL! NU! RPL! #LWMRP! ,JQLZJLX! (WJTMRac!

9ZQbLKXQRa! NU! +WVL! "NYZ! ?/LK`QR! .T`ILK_! FFDGF:3@2! 4MM! LUUNKRX! YLKL! `WSL! RN!

`QZQ`QhL!XTUULKQZ[!NU!RPL!WZQ`WMX2!

.89<%,:<?%

0QJL!YQRP!W![MNIWM!?-'*:%\!*G*@!?0NPKX!LR!WM2c!EDDD@!NK!)!JLMM!XVLJQUQJ!?0)E+KL-'*:%!\!*GMNO@!

?#NbQZ[!LR!WM2c!3FE3@!SLMLRQNZ!NU! -'*:%\c! RN[LRPLK!YQRP! QRX! MQRRLK`WRL!JNZRKNM! ?-'*:%\! *

GMNO@c! -[0*G*!`QJL! ?>QRW`TKW! WZS! %WiLYXdac! EDD3@! WZS! LOVLKQ`LZRWM! JNZRKNMX! ?)4')GJ!

WZS! +;A)'G<@! YLKL! TXLS! UNK! RPQX! VKNiLJR2! ! 4MM! `QJL! YLKL! IKLS! WZS! PNTXLS! TZSLK!

XVLJQUQJ*VWRPN[LZ*UKLL! JNZSQRQNZX! WR! RPL! 9ZQbLKXQRa! NU! +WVL! "NYZc! ,NTRP! 4UKQJW! WZS!

LOVLKQ`LZRX!YLKL! WVVKNbLS! Ia! RPL!9ZQbLKXQRalX! 4ZQ`WM! $RPQJX! +N``QRRLL2! ! "PL!`QJL!

YLKL!`WRJPLS!UNK!W[L!WZS![LZSLK!WZS!YLKL!`WQZRWQZLS!TZSLK!IWKKQLK!JNZSQRQNZX!QZ!RPL!

IQNXWULRa!MLbLM!3!UWJQMQRQLX!QZ!QZSQbQSTWMMa!bLZRQMWRLS!JW[LX2!/KQNK!RN!LOVLKQ`LZRc!RPL!`QJL!

YLKL![LZNRaVLS!Ia!/+%2!

2.1 =>%6"?(#%!"55"7/%

!"# -.012! VWKWXQRLX! ?'C6D! 0%#&G,9G;DG/! WZS! -'BE! 0#&0G-'GBEG(KQLSMQZ@! YLKL!

VWXXW[LS!QZ!XTXJLVRQIML!)4')GJ!`QJL!W[LS!<*B!YLLdX2! !0QJL!YLKL!WZWLXRPLRQhLS!TXQZ[!

4ZWdLR! ?E3! `[G`M@! WZS! %N`VTZ! ?F2E<! m@! QZ! EO/),c! WZS! QZULJRLS! QZ! RPL! MLUR*PQZS!

UNNRVWS!YQRP!3!O!EF;!*!3!O!EF<!VKN`WXRQ[NRL!VWKWXQRLX!XTXVLZSLS!QZ!;F!TM!/),!TXQZ[!W!3<!

[TW[L!ZLLSML2!!0QJL!YLKL!XWJKQUQJLS!WR!<!*!B!YLLdX!VNXR*QZULJRQNZc!WZS!QZULJRLS!UNNRVWSX!

WZS!VNVMQRLWM! Ma`VP!ZNSLX! KL`NbLS! UNK!)8# 3*31#JTMRTKL2! ! ! (NNRVWSX! WZS! Ma`VP!ZNSLX!

YLKL!JTMRTKLS! QZ!EF`M!,JPZLQSLKlX!`LSQT`!?3Fm!(+,@! QZ!JTMRTKL! UMWXdX! ?+NKZQZ[!'QUL!

,JQLZJLX@!WR!KNN`!RL`VLKWRTKL2! !/WKWXQRL!JTMRTKLX!YLKL!XVMQR!LbLKa!;*A!SWaX_! !+TMRTKLX!

YLKL! JPLJdLS! UNK! JNZRW`QZWRQNZ! ILUNKL! D`M! NU! ! XTVLKZWRWZR! JNZRWQZQZ[! VWKWXQRL!YWX!

WXVQKWRLS!UKN`!UMWXdc!YWXPLSc!WZS!UKNhLZ!WR!*BF!°+!UNK!XNMTIML!MLQXP`WZQW!WZRQ[LZ!?,'4@2!!!

+NKZQZ[! UMWXdX! YLKL! KLVMLZQXPLS! YQRP! D`M! ,JPZLQSLKlX! `LSQT`! ?3Fm! (+,@2! ! 9/# 3*421!
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JTMRTKLX!YLKL!XVMQR!W!`QZQ`T`!NU!RYN!RQ`LX!ILUNKL!TXL!UNK!QZULJRQNZc!WZS!W!`WOQ`T`!NU!

LQ[PR!RQ`LX2!

2.2 =>%6"?(#%&'2/+$,('%

!"#-.012#VWKWXQRLX!YLKL!VNNMLS!WZS!JLZRKQUT[LS!WR!;FF!KV`!UNK!EF!`QZX!RN!VLMMLR!SLIKQX2!!

,TVLKZWRWZR! YWX! RPLZ! JLZRKQUT[LS! WR! 6FFF! KV`! UNK! ;! `QZTRLX! RN! VLMMLR! VWKWXQRLX2!!

/WKWXQRLX!YLKL!KLXTXVLZSLS!QZ!EO/),!!WZS!JLZRKQUT[LS!WR!6FFF!KV`!UNK!;!`QZTRLX2!!!"PL!

YWXP! XRLV!YWX! KLVLWRLS! 6! RQ`LX2! ! /WKWXQRLX!YLKL! KLXTXVLZSLS! QZ! 6*;!`M! EO/),! WZS!

JNTZRLS!TXQZ[!W!!)*+,-./*.!JNTZRQZ[!JPW`ILK2!!/WKWXQRLX!YLKL!RPLZ!KLXTXVLZSLS!WR!:!O!

EFA!VWKWXQRLXG`M!WZS!`QJL!QZULJRLS!QZ!RPL!MLUR!PQZS!UNNRVWS!YQRP!;F!TM!NU!VWKWXQRL2!

2.3 @,5/"5/%!#(7#/55,('%"')%!"#"5,$/%3*#)/'%

7QXLWXL! VKN[KLXXQNZ!YWX!`NZQRNKLS! TXQZ[! UNNRVWS! XYLMMQZ[2! !0NTXL! UNNRVWS! XYLMMQZ[!

YWX! `LWXTKLS! TXQZ[! JWMQVLKX! ?>KNLVMQZ! 'WZ[LZ`LXXRLJPZQd@! VKQNK! RN! QZULJRQNZc! RPLZ!

NZJL! YLLdMa! VNXR*QZULJRQNZ2! ! 9ZQZULJRLS! UNNRVWSX! RaVQJWMMa! `LWXTKLS! E2B*32E! ``2!!!

-ZULJRLS! `QJL! YLKL! XWJKQUQJLS! TXQZ[! PWMNRPWZL! WXVPaOQWRQNZ! UNMMNYLS! Ia! JLKbQJWM!

SQXMNJWRQNZ2!!!

'a`VP! .NSLX_! ! -ZULJRLS! Ma`VP! ZNSLX! YLKL! KL`NbLS! TXQZ[! W! XJWMVLM! WZS! SQXXLJRQZ[!

UNKJLVX!WZS!VMWJLS!QZ!E`M!70$0!JN`VMLRL!XTVVML`LZRLS!YQRP!;m!(+,2!!!!'a`VP!ZNSLX!

YLKL!`WXPLS!RPKNT[P!W!:F!T`!JLMM!XRKWQZLK!?)LJRNZ!7QJdQZXNZ@!QZRN!W!;F`M!(WMJNZ!RTIL!

QZ!NKSLK!RN!JKLWRL!W!XQZ[ML!JLMM!XTXVLZXQNZc!WZS!KLXTXVLZSLS!QZ!<2:`M!70$0!;m!(+,!VLK!

Ma`VP!ZNSL!QZ!XTXVLZXQNZ2!!!

(NNRVWSX_! ! "PL! XdQZ! WZS! RNLX! NU! QZULJRLS! UNNRVWSX! YWX! KL`NbLS! TXQZ[! XJQXXNKX! WZS!

SQXXLJRQZ[! UNKJLVX2! (NNRVWSX! YLKL! VMWJLS! QZ! W! ! EF! `M! 1KLQZLK! "TIL! JNZRWQZQZ[! 3`M!

,JPZLQSLKX! `LSQT`! ?3Fm! (+,@c! PN`N[LZQhLS! TXQZ[! W! VNMaRKNZ! PN`N[LZQhLKc! WZS!

RNVVLS!TV!RN!<2:`M!VLK!UNNRVWS2!!!!

/WKWXQRL! ZT`ILKX! YLKL!`LWXTKLS! TXQZ[! MQ`QRQZ[! SQMRTQNZ! WXXWa! ?0NPKX! LR! WM2c! EDDD@2!!

7QMTRQNZX!YLKL!SNZL!QZ!UMWR*INRRN`!D<*YLMM!VMWRLX!?)7!)QNXJQLZJLX@2! !$WJP!YLMM!LOJLVR!

UNK! RPL! UQKXR! KNY!YWX! UQMMLS!YQRP!EFF!TM! ,JPZLQSLKX! ?3Fm!(+,@2! ! 3FF!TM! NU! XTXVLZXQNZ!

UKN`! LQRPLK! Ma`VP! ZNSL! NK! UNNRVWS! PN`N[LZWRLX! YWX! XLLSLS! QZ! RPL! UQKXR! KNY! QZ!

STVMQJWRL2! ! 3*UNMS! XLKQWM!SQMTRQNZX!YLKL! RPLZ!`WSL!WJKNXX!D<*YLMM!VMWRLX2! ! /MWRLX!YLKL!

YKWVVLS! QZ! RQZ! UNQM! WZS! XRNKLS! WR! %"2! ! 4URLK! A! SWaXc! YLMMX! YLKL! LOW`QZLS! UNK! RPL!

VKLXLZJL!NU!VWKWXQRLX2!!"PL!ZT`ILK!NU!VWKWXQRLX!VKLXLZR!UNK!W!VWKRQJTMWK!XW`VML!QX![QbLZ!

Ia!RPL!3n?<oZT`ILK!NU!YLMMX!JNZRWQZQZ[!VWKWXQRL@2!
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2.4 A'B:6/41,'C/)%&66*'(5(#9"'$%"55":5%DA=&E8F%

-@6AB8><%/C8:;%

4ZRQ*JaRNdQZL!WZRQINSQLX!?-(.*gc! -'*:c! -'EFc! -'E3!*!XLL!4VVLZSQO!7! UNK!JN`VWZaGJWRp@!

YLKL! SQMTRLS! QZ! EO/),! NK! +WKINZWRL! +NWRQZ[! )TUULK! ?E;`0! .W+&6c! 6;`0! .W#+&6c!

AE`0!.W+M! QZ!EO/),!f!V#!D2;@2! !^LMMX!YLKL! JNWRLS!YQRP!SQMTRLS!WZRQINSa! ?;F!TM!VLK!

YLMM@!QZ!W!D<*YLMM!VMWRL!WZS!QZJTIWRLS!NbLKZQ[PR!WR!:°+2!/MWRLX!YLKL!IMNJdLS!TXQZ[!3m!

`QMd!VNYSLK!QZ!EO/),!WZS!QZJTIWRLS!WR!:°+!NbLKZQ[PR2!!;F!TM!NU!XLKT`GXTVLKZWRWZR!YWX!

WSSLS!RN!LWJP!YLMM_!XRWZSWKSX!SQMTRLS!E_6!WZS!XW`VMLX!SQMTRLS!E_6!?7QMTRQNZ!ITUULK_!/),!

Em!),4@2! ! /MWRLX!YLKL! QZJTIWRLS! NbLKZQ[PR! WR! :°+2! ! )QNRQZaMWRLS! XLJNZSWKa! WZRQINSa!

YWX!SQMTRLS!QZ!SQMTRQNZ!ITUULK!WZS!;F!TM!WSSLS!RN!LWJP!YLMM!WZS!QZJTIWRLS!WR!6A°+!UNK!3!

PNTKX2!!;F!TM!NU!XRKLVRWbQSQZ!YWX!WSSLS!WZS!QZJTIWRLS!UNK!E!PNTK!WR!6A°+2!!!;F!TM!NU!/./!

XTIXRKWRL! YWX! WSSLS! ?E`[G`M@! WZS! WMMNYLS! RN! SLbLMNV2! ! 4IXNKIWZJL! YWX! KLWS! WR!

:F;Z`!TXQZ[!?KLULKLZJL!YWbLMLZ[RP!:D3!Z`@!WZS!XRNVVLS!TXQZ[!3;!TM!NU!E0!.W&#2!

">68DA?@%/C8:;%

$'-,4!YWX! JWKKQLS! NTR! RN! jTWZRQUa! RPL! W`NTZR! NU! WZRQ[LZ*XVLJQUQJ! -[1Ec! -[13Wc! -[13I!

WZS! -[16!VKLXLZR! QZ! RPL! XLKT`!XW`VMLX! UKN`! QZULJRLS!WZQ`WMX2! !$'-,4!VMWRLX! ?.9.+@!

YLKL! JNWRLS! YQRP! ;F! TM! ,'4! WR! 3;! T[G`M! QZ! JNWRQZ[! ITUULK! ?EO/),@! WZS! QZJTIWRLS!

NbLKZQ[PR! WR! :°+2! ! /MWRLX!YLKL! IMNJdLS!YQRP! 3FF! TM! NU! IMNJdQZ[! ITUULK! ?/),! 3m!`QMd!

VNYSLK@!NbLKZQ[PR!WR!:°+2!!,W`VMLX!YLKL!SQMTRLS!E_6!YQRP!W!IL[QZZQZ[!JNZJLZRKWRQNZ!NU!

E_E!NK!E_EF!WZS! QZJTIWRLS!WR!:°+!NbLKZQ[PR2! !;F!TM!NU!XLJNZSWKa!WMdWMQZL!VPNXVPWRWXL!

?4/@!JNZiT[WRL!QXNRaVL!?-[1Ec!-[13Wc!-[13Ic!-[16@!f!XLL!4VVLZSQO!7!UNK!JN`VWZaGJWRp!*!!

YWX!WSSLS!WZS!QZJTIWRLS!UNK!6!PNTKX!WR!6A°+2!!4URLK!RPKLL!XLRX!NU!YWXPQZ[!TXQZ[!YWXP!

ITUULKc! ;F! TM! NU! VTKQZLZTJMLNXQSLVPNXVPNKaMWXL! ?/./@! XTIXRKWRL! XNMTRQNZ! ?E! `[G`M@!

YWX!WSSLS!RN!LWJP!YLMM2!!%LWJRQNZ!YWX!XRNVVLS!TXQZ[!3;!TM!.W&#!WZS!WIXNKIWZJL!KLWS!

TXQZ[!CLKXW0WO!!$'-,4!`QJKNVMWRL!KLWSLK!!WR!:F;!Z`!?KLULKLZJL!YWbLMLZ[RP!:D3!Z`@2!!!!

&VRQJWM! SLZXQRa! ?&7@! YWX! VMNRRLS! W[WQZXR! SQMTRQNZ! RN! WXJLKRWQZ! KLMWRQbL! jTWZRQRQLX! NU!

WZRQINSa!VKLXLZR!QZ!RPL!SQUULKLZR!XW`VMLX!TXQZ[!,NUR`WO!/KN2!!!

2.5 E=8%!#/;"#"$,('%

!"#-.012!VWKWXQRLX!UKN`!JTMRTKL!YLKL!XRNKLS!QZ!/),!QZ!3!`M!LVVQZSNKUX!WR!*BF°+2!!(NK!RPL!

LORKWJRQNZ! NU! RPL! XNMTIML! VKNRLQZX! TXLS! QZ! JLMM! XRQ`TMWRQNZX! WZS! WZRQINSa! $'-,4c! RPL!

UNMMNYQZ[! VKNJLSTKL!YWX! UNMMNYLS2! ! /WKWXQRLX!YLKL! RPWYLS! NZ! QJL! WZS! JLZRKQUT[LS! WR!

;FF!KV`!UNK!EF!`QZTRLX!RN!VLMMLR2!!/WKWXQRLX!YLKL!KLXTXVLZSLS!QZ!XRLKQML!/),!JNZRWQZQZ[!
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VKNRLWXL!QZPQIQRNK!?,Q[`W!4MSKQJP@c!WZS!XTXVLZXQNZ!YWX!RKWZXULKKLS!RN!W!E3!`M!1KLQZLK!

RTI2! !"N! MaXLc!VWKWXQRLX!YLKL!XNZQJWRLS!:! RQ`LX! UNK!3F!XLJNZSX!WR!3F!XLJNZS! QZRLKbWMX2!!

'aXWRL! YWX! RKWZXULKKLS! RN! W! XRLKQML! LVVQZSNKU! WZS! JLZRKQUT[LS! WR! BFFF! KV`! UNK! EF!

`QZTRLX!RN!VLMMLR!RPL!SLIKQX2!!"PL!KLXTMRQZ[!XTVLKZWRWZR!YWX!UQMRLKLS!RPKNT[P!W!F233!T`!

UQMRLK! XaKQZ[L! WZS! RPL! VKNRLQZ! JNZJLZRKWRQNZ! YWX! SLRLK`QZLS! TXQZ[! W! )+4! WXXWa!

WJJNKSQZ[! RN!`WZTUWJRTKLKlX! QZXRKTJRQNZX2! !;FF!TM! WMQjTNRX!YLKL!`WSL!WZS!XRNKLS!WR! *

BF°+2!!!

2.6 G/11%0/5$,6*1"$,('%

"PL!JLMM!KLXRQ`TMWRQNZX!YLKL!JWKKQLS!NTR!RN!jTWZRQUa!RPL!W`NTZR!WZS!RaVL!NU!JaRNdQZLX!

VKNSTJLS! Ia! dZNJdNTR! `QJL! KLMWRQbL! RN! RPLQK! YQMSRaVL! JNTZRLKVWKRX2! ! "PKLL! VKQ`WKa!

KLXRQ`TMWRQNZX!YLKL!JNZSTJRLS_!!TZXRQ`TMWRLS!?Q2L2!`LSQW!NZMa@c!!+76c!WZS!,'42!!(NK!RPL!

TZXRQ`TMWRLS!XW`VMLXc!E!O!EF<!JLMMX!YLKL!KLXTXVLZSLS!QZ!W!UQZWM!bNMT`L!NU!;FFTM!70$0!

+N`VMLRL!EFm!(+,!QZ!W!:B*YLMM!VMWRL2!!(NK!RPL!\+76!KLXRQ`TMWRQNZc!VMWRLX!YLKL!JNWRLS!

YQRP!3FF!TM!NU!3F!T[G`M!\+76!QZ!/),!WZS!QZJTIWRLS!WR!6A°+!UNK!6F!`QZTRLX2!!/),!YWX!

WXVQKWRLS!WZS!JLMMX!KLXTXVLZSLS!QZ!;FFTM!70$0!+N`VMLRL!EFm!(+,!YLKL!VMWRLS!QZ!RPL!

JNWRLS!YLMMX2! ! (NK! RPL! ,'4! KLXRQ`TMWRQNZc! JLMMX!YLKL! KLXTXVLZSLS! QZ!70$0!+N`VMLRL!

EFm!(+,!JNZRWQZQZ[!,'4!WR!W! JNZJLZRKWRQNZ!NU!;F!T[G`M2! ! ,W`VMLX!YLKL! QZJTIWRLS!WR!

6A°+! UNK! A3! PNTKX2! ! /MWRLX! YLKL! JLZRKQUT[LS! WR! E<FF! KV`! UNK! ;! `QZTRLX! WZS!

XTVLKZWRWZRX! RKWZXULKKLS! RN! STVMQJWRL! VMWRLX! WZS! XRNKLS! WR! *3F°+! UNK! MWRLK! TXL! QZ! RPL!

JaRNdQZL!$'-,42!!!

!

2.7 H1*(#/5+/'+/%8+$,I"$/)%G/11%E(#$,'7%DH8GEF%

16;8>8>E%AF%-<CC%1GHF;9<%.;HB<H:%

$ORKW*JLMMTMWK! UMTNKLXJLZJL*WJRQbWRLS! JLMM*XNKRQZ[! ?(4+,@! YWX! TXLS! RN! jTWZRQUa! JLMM!

VNVTMWRQNZX!UKN`!RPL!Ma`VP!ZNSLc!`LWXTKL!KLMWRQbL!WITZSWZJL!NU!XTKUWJL!`WKdLKX!NZ!

JLMMXc!NK!XLVWKWRL!JLMM!VNVTMWRQNZX!VPaXQJWMMa!Ia!XNKRQZ[2!!"PL!XRWQZQZ[!VKNJLSTKL!UNK!WMM!

RPKLL!VKNJLXXLX!YWX!RPL!XW`Lc!WZS!RPL!jTWZRQRQLX!NTRMQZLS!ILMNY!WKL!XTUUQJQLZR!UNK!3*;!O!

EF<!JLMMX2! !(NK!jTWZRQRQLX!NU!JLMMX! MWK[LK!RPWZ!;!O!EF<c!SQMTRQNZ!bNMT`LX!YLKL!XJWMLS!TV!

WVVKNVKQWRLMa2!!+LMMX!YLKL!dLVR!WR!:°+!WR!WMM!RQ`LX2!!+LMMX!YLKL!VLMMLRLS!QZ!(4+,!RTILX!Ia!

JLZRKQUT[QZ[! WR! E<FFKV`! UNK! ;! `QZTRLXc! WZS! KLXTXVLZSLS! QZ! ;FTM! XRWQZQZ[! WZRQINSa!

SQMTRLS!QZ!QJL*JNMS!(4+,!ITUULK!JNZRWQZQZ[!Em!PLWR*QZWJRQbWRLS!KWR!XLKT`!WZS!EF!T[G`M!

32:2123!(J!)MNJd!?(4+,!)TUULK!q!/),!o!F2Em!),4@2!!!+LMMX!YLKL!QZJTIWRLS!NZ!QJL!QZ!SWKd!
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UNK! 3F! `QZTRLX2! ! +LMMX! YLKL! XTIXLjTLZRMa! YWXPLS! QZ! QJL*JNMS! (4+,! ITUULK2! ! -U!

IQNRQZaMWRLS!WZRQINSQLX!YLKL!TXLSc!XRKLVRWSbQSQZ*WZRQINSa!JNZiT[WRLX!YLKL!WSSLS!QZ!W!

bNMT`L!NU!;F!TM!?Em!KWR!XLKT`c!Em!(J!)MNJd@!WZS!QZJTIWRLS!UNK!E;!`QZTRLX!NZ! QJL! QZ!

SWKd2! !+LMMX!YLKL!YWXPLS!RPKLL! RQ`LX! QZ!(4+,!ITUULK!WZS!KLXTXVLZSLS! QZ!W!bNMT`L!NU!

3FFTM! UNK! WJjTQXQRQNZ! NZ! RPL! UMNY! JaRN`LRLK! ?)7!)QNXJQLZJLX! (WJXJWMQITK@2! ! %LXTMRQZ[!

SWRW!YWX!WZWMaXLS!TXQZ[!(MNY5N!?CLK2!D2;23@2!

&>6H;9<CCGC;H%I"-1%

-Z! JNZiTZJRQNZ! YQRP! LORKW*JLMMTMWK! XRWQZQZ[c! QZRKW*JLMMTMWK! (4+,! YWX! TXLS! RN! jTWZRQUa!

KLMWRQbL! W`NTZRX! NU! QZRKW*JLMMTMWK! VKNRLQZX! ILRYLLZ! SQUULKLZR! XW`VMLX! NK! JLMM!

VNVTMWRQNZX2! +LMMX! YLKL! KLXRQ`TMWRLS! YQRP! /04G-NZN`aJQZ! RN! QZJKLWXL! QZRKWJLMMTMWK!

JaRNdQZL!VKNSTJRQNZ2!!"PLa!WKL!RPLZ!XRWQZLS!YQRP!XTKUWJL!`WKdLKXc!WURLK!YPQJP!RPLa!WKL!

UQOLS!WZS!RPLZ!XRWQZLS!QZRKWJLMMTMWKMa2!

,RQ`TMWRQNZ_! 3! O! EF<! JLMMX! VLK! XW`VML!YLKL! VLMMLRLS! QZ! (4+,! RTILX! Ia! JLZRKQUT[QZ[! WR!

E<FF!KV`!UNK!;!`QZTRLX2! !,TVLKZWRWZR!YWX!UMQJdLS!NUU!WZS!JLMMX!KLXTXVLZSLS!QZ!;FF!TM!

70$0! +N`VMLRL! ;m! (+,! JNZRWQZQZ[! /04! ?;F! Z[G`M@c! -NZN`aJQZ! ?3;F! Z[G`M@! WZS!

0NZLZXQZ!?3FF!T0@2!!+LMMX!YLKL!QZJTIWRLS!UNK!:!PNTKX!WR!6A°+2!

-ZRKWJLMMTMWK!XRWQZQZ[_!!+LMMX!YLKL!XRWQZLS!YQRP!RPL!WVVKNVKQWRL!LORKWJLMMTMWK!WZRQINSQLX!

WJJNKSQZ[! RN! RPL! LORKWJLMMTMWK! XRWQZQZ[! VKNRNJNM! WINbL2! ! +LMMX! YLKL! RPLZ!YWXPLS! WZS!

KLXTXVLZSLS!QZ!3FF!TM!QJL*JNMS!/),2!!!4Z!LjTWM!bNMT`L!NU!:m!VWKWUNK`WMSLPaSL!QZ!/),!

YWX! RPLZ! WSSLS! RN! WJPQLbL! W! UQZWM! JNZJLZRKWRQNZ! NU! 3mc! WZS! QZJTIWRLS! WR! :°+! NGZ2!!

(NMMNYQZ[! QZJTIWRQNZc! JLMMX! YLKL! JLZRKQUT[LSc! KLXTXVLZSLS! QZ! 3;! TM! VLK`LWIQMQXWRQNZ!

ITUULK! JNZRWQZQZ[! 3m! KWR! XLKT`c! Em! 32:213! (J! IMNJdc! WZS! QZJTIWRLS! NZ! QJL! UNK! EF!

`QZTRLX2! ! +aRNdQZL! WZRQINSQLX! YLKL! SQMTRLS! WR! 3O! UQZWM! JNZJLZRKWRQNZ! QZ!

VLK`LWIQMQXWRQNZ!ITUULK!JNZRWQZQZ[!3m!KWR!XLKT`!WZS!Em!(J!IMNJdc!WZS!3;!TM!NU!XRWQZ!

YWX!WSSLS!RN!LWJP!XW`VML!?RNRWM!bNMT`L!;F!TM@2! !+LMMX!YLKL! MLUR! RN!XRWQZ!NZ! QJL! UNK!:;!

`QZTRLX2!!+LMMX!YLKL!YWXPLS!QZ!VLK`LWIQMQXWRQNZ!ITUULK!WZS!KLXTXVLZSLS!QZ!(4+,!ITUULK!

UNK!WJjTQXQRQNZ!NZ!RPL!UMNY!JaRN`LRLK!?)7!)QNXJQLZJLX!(4+,JWMQITK@2!!!

2.8 E/#"%G(11/+$,('%

,LKW!YWX!JNMMLJRLS!UKN`!0)E+KL!WZS!)4')GJ!`QJL!WR!6!*!B!YLLdX!VNXR!QZULJRQNZ!YQRP!MNY!

SNXL!?3!O!EF;@!!"#-.01K!-'BE!TXQZ[!RPL!JWKSQWJ!VTZJRTKL!`LRPNS!UNK!IMNNS!JNMMLJRQNZ2!!-Z!

IKQLUc! QZULJRLS! `QJL! YLKL! WZWLXRPLRQXLS! TXQZ[! RPL! XRWZSWKS! SNXL! NU! dLRW`QZL! #+M!

?4ZWdLR@! WZS! OMaWhQZL! ?%N`VTZ@2! ! "PL! JWKSQWJ!VTZJRTKL!YWX! JNZSTJRLS!TXQZ[! W!E!`M!
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XaKQZ[L!WZS!W!33![WT[L!ZLLSML!WJJNKSQZ[!RN! RPL!VKNJLSTKL!NTRMQZL!Ia!#NUU!LR!WM!?#NUUc!

3FFF@2!!E!*!E2;!`M!NU!WZRQINSa!JNZRWQZQZ[!IMNNS!YWX!LORKWJRLS!VLK!`NTXL!WZS!XRNKLS!QZ!

E2;!`M![LM!XLVWKWRNK!RTILX!?0QJKNRWQZLKc!)7c!9,4@2! !,W`VMLX!YLKL!JLZRKQUT[LS!WR!BFFF!

KV`! UNK! E;! `QZTRLX! WR! :r+! RN! LORKWJR! RPL! KLS! IMNNS! JLMMX! WZS! QXNMWRL! RPL! WZRQINSa*

JNZRWQZQZ[!XLKW2!,LKW!YWX!LQRPLK!TXLS!SQKLJRMa!UNK!RKWZXULKX!NK!NRPLKYQXL!XRNKLS!WR!*BFr+!!

QZ!RPL![LM!XLVWKWRQNZ!RTILX2!

2.9 E/#"%-#"'52/#5%
!

;![KNTVX!NU!A!`QJL!YLKL!QZULJRLS!UNK!RPL!VTKVNXLX!NU!RPQX!LOVLKQ`LZR_!!

$;DC<%4'!!1KNTVX!NU!0QJL!9XLS!UNK!,LKW!"KWZXULK!$OVLKQ`LZRX!

! .AG:<%16H;8>% 1<H;%#<9<8J<?% $@K<%

1KNTV!E! 0)E+KL! .NZL! +NZRKNM!

1KNTV!3! )4')GJ! .NZL! +NZRKNM!

1KNTV!6! -[0*G*! .NZL! +NZRKNM!

1KNTV!:! -[0*G*! 0)E+KL! $OVLKQ`LZR!

1KNTV!;! -[0*G*! )4')GJ! $OVLKQ`LZR!

!

/KQNK! RN!WZa!XLKW! RKWZXULKX! RWdQZ[!VMWJLc!`QJL!YLKL! QZULJRLS!TXQZ[! MNY!SNXL! ?3!O!EF;@!

-'BE!!"#-.012!VWKWXQRL!WJJNKSQZ[! RN! RPL! QZULJRQNZ!VKNJLSTKL!SLRWQMLS!VKLbQNTXMa2! !,LKW!

RKWZXULKX!YLKL!JNZSTJRLS!NZ!SWaX!6c!EFc!EAc!3:!WZS!6E!VNXR*QZULJRQNZ2! ! ,LKW!JNMMLJRLS!

UKN`! QZULJRLS! 0)E+KL! `QJL! YWX! RPWYLS! NZ! QJL! WZS! VNNMLS2! ! $WJP! KLJQVQLZR! `NTXL!

KLJLQbLS!3FFTM!NU!WZRQINSa*JNZRWQZQZ[!Q``TZL!XLKW!QZRKWVLKQRNZLWMMa!?Q2V@!NZ!LWJP!SWRL!

NU! RKWZXULK2! ! ,Q`QMWKMac! XLKW!JNMMLJRLS! UKN`! QZULJRLS!)4')GJ!`QJL!YWX! RKWZXULKKLS! QZRN!

RPL!-[0*G*!`QJL!SLXQ[ZWRLS!KLJQVQLZRX!NU!)4')GJ!XLKW2!!(NNRVWS!XYLMMQZ[!YWX!`NZQRNKLS!

RPKNT[PNTR!RPL!QZULJRQNZ!TXQZ[!CLKZQLK!+WMMQVLKX!WZS!`QJL!YLKL!dQMMLS!WR!<!YLLdX!VNXR!

QZULJRQNZ!UNK!jTWZRQUQJWRQNZ!NU!VWKWXQRL!ITKSLZ2!
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3 0/5*1$5%

3.1 J/'/#"$,('%(2%$./%34+/11%E;/+,2,+%&=4K0! %C'(+C(*$%6,+/%

0QJL!LOVKLXXQZ[!+KL!KLJN`IQZWXL!TZSLK!JNZRKNM!NU! RPL!`IE!VKN`NRLK!?#NILQdW!LR!WM2c!

3FF<@!YLKL!IWJdJKNXXLS!RN!)4')G+!UNK!D![LZLKWRQNZXc!RPLZ!QZRLKJKNXXLS!YQRP![MNIWM!-'*

:%!*G*!)4')G+!`QJL!?0NPKX!LR!WM2c!EDDD@!RN![LZLKWRL!`IEJKL-'*:%!*G*!`QJL!NZ!W!)4')G+!

[LZLRQJ! IWJd[KNTZS2! ! "PLXL!`QJL!YLKL! QZRLKJKNXXLS!YQRP! UMNOLS! -'*:%!MNOGMNO! )4')G+!

`QJL!?LONZ!<!RN!B!UMWZdLS!Ia!MNO/@!?#LKILKR!LR!WM2c!3FF:@!RN![LZLKWRL!`IEJKL-'*:%!*GMNO!

)4')G+! `QJL2! +PWKWJRLKQhWRQNZ! NU! RPL! `IEJKL-'*:%!*GMNO! `QJL! PWX! ILLZ! SLXJKQILS!

VKLbQNTXMa! ?#NbQZ[! LR! WM2c! 3FE3@2! ! "PLXL! XRTSQLX! SL`NZXRKWRLS! RPWR! -'*:%!! YWX!

LUUQJQLZRMa!SLVMLRLS!NZ!WMM!)*JLMMX!QZ!RPL!XVMLLZc!INZL!`WKKNY!WZS!VLKQRNZLWM!JLMMX!NU!RPL!

`IEJKL-'*:%!*GMNO!`QJL2! ! -Z!JNZRKWXRc!+7:c!+7B!WZS!.>!"*JLMMX!WX!YLMM!WX!`WJKNVPW[LX!

YLKL!XPNYZ!RN!LOVKLXX!RPL!-'*:%!!WR!MLbLMX!JN`VWKWIML!RN!RPL!PLRLKNha[NTX!MQRRLK`WRL!

-'*:%!*GMNO2!!!

!

3.2 <9L+#/&=4K0! 4M1(N%6,+/%@(%O($%AN;#/55%&=4K0! %('%34+/115%

"PL!LOVKLXXQNZ!NU!-'*:%\!YWX!RLXRLS!NZ!`WiNK!Ma`VPNJaRL!VNVTMWRQNZX!?)!WZS!"*JLMMX@!

TXQZ[! (4+,! RN! QZbLXRQ[WRL! YPLRPLK! RPL! )! JLMM! XVLJQUQJ! SLVMLRQNZ! NU! -'*:%\! KL`WQZLS!

XRWIML! WURLK! !)*+,-./*.! QZULJRQNZ2! ! ,QZ[ML! JLMM! XTXVLZXQNZX! YLKL! VKLVWKLS! UKN`! RPL!

SKWQZQZ[! VNVMQRLWM! Ma`VP! ZNSLX! NU!`QJL! QZULJRLS!YQRP! !"# -.012! 'C6D! WR! YLLd! B! VNXR!

QZULJRQNZ2!"NRWM!JLMMX!YLKL!XRWQZLS!YQRP!WZRQ*+7:c!WZRQ*+7ED!WZS!WZRQ*-'*:%\!WZRQINSQLX2!!

4X! XPNYZ! QZ! (Q[TKL! 62Ec! -'*:%\! YWX! LUUQJQLZRMa! SLVMLRLS! NZ! )! JLMMX! UKN`! RPL! '.! QZ!

`IEJKL-'*:%!*GMNO! `QJL! ?(Q[TKL! 62E)@! YPQMXR! NRPLK! JLMM! RaVLXc! XTJP! WX! "! JLMMXc! PWS!

JN`VWKWIML! -'*:%!! LOVKLXXQNZ! QZ! `IEJKL-'*:%!*GMNO! `QJL! WZS! -'*:%!*GMNO! MQRRLK`WRL!

JNZRKNMX! ?(Q[TKL! 62E+@2! 0IEJKL-'*:%!*GMNO! `QJL! XPNY! W! `WKdLS! KLSTJRQNZ! QZ! -'*:%\!

LOVKLXXQNZ! NZ! Ma`VP! ZNSL! JLMMX! WX! W!YPNML! QZ! JN`VWKQXNZ!YQRP! RPL!YQMSRaVL! JNZRKNM!

?(Q[TKL!62E4@2!!9VNZ!UTKRPLK!WZWMaXQX!NU!RPL!Ma`VPNJaRL!XTIXLRXc!`IEJKL-'*:%!*GMNO!`QJL!

LOPQIQR! ZNK`WM! MLbLMX! NU! -'*:%\! LOVKLXXQNZ! NZ! +7:! "*JLMMX! ITR! LXXLZRQWMMa! JN`VMLRL!

WIKN[WRQNZ! NU! LOVKLXXQNZ! NU! -'*:%\! NZ! +7EDo! JLMMX! JN`VWKLS! YQRP! RPL! MQRRLK`WRL!

JNZRKNM!?(Q[TKL!62E)*+@2!

!

!

!
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3.3 <9L+#/&=4K0! 4M1(N%6,+/%"#/%#/5,5$"'$%$(%!.)&'+,-)5$#",'5%=PQR%"')%&=SL%

-Z! NKSLK! RN! QZbLXRQ[WRL! RPL! KNML! NU! -'*:%!! XQ[ZWMQZ[! NZ! )! JLMMX! STKQZ[! JTRWZLNTX!

'LQXP`WZQWc!`IEJKL-'*:%!*GMNO!`QJL!YLKL!QZULJRLS!YQRP!!"#-.012!'C6D!?(Q[TKL!623@!WZS!

RPL! `NKL! bQKTMLZR! -'*BE! XRKWQZ! ?(Q[TKL! 626@! QZ! RPL! MLUR! PQZS! UNNRVWS! ?XRKWQZX!

0%#&G,9G;DG/!WZS!0#&0G-'GBE!KLXVLJRQbLMa@2!!!

3.3.1 <9L+#/&=4K0! 4M1(N%/N.,9,$%#/)*+/)%2(($;")%5T/11,'7%

9VNZ!QZULJRQNZ!YQRP!!"#-.012!'C6Dc!RPL!UNNRVWS!XYLMMQZ[!QZ!RPL!`IEJKL-'*:%\*GMNO!!`QJL!QX!

JNZXQXRLZR!YQRP! LWKMQLK! UQZSQZ[X! QZ! NTK! MWINKWRNKa! ?%LbWh*)KLRNZ! LR! WMc!`WZTXJKQVR! QZ!

VKLVWKWRQNZ@2! !^PLKLWX!RPL!-'*:%\*GMNO!`QJL!XPNY!XTXJLVRQIQMQRa!RN!QZULJRQNZ!?QZJKLWXLS!

WZS!XTXRWQZLS!UNNRVWS!XYLMMQZ[c!MLXQNZ!SLbLMNV`LZR!WURLK!A*B!YLLdX@c!RPL!`IEJKL-'*:%\*

!
!" #" $"

I8EGH<%L'('%MN9<CC:%8>%=D(-H<&0NO#;NPCAQ%?A%>A6%<QKH<::%&0NO#;'%%0QJL!YLKL!QZULJRLS!
YQRP!3OEF<!!"#-.012!'C6D!WZS!LOVKLXXQNZ!NU!-'*:%W!YWX!WZWMaXLS!Ia!(4+X!NZ!VNVMQRLWM!
Ma`VP!ZNSL!JLMMX!QXNMWRLS!UKN`!`IE+KL-'*:%W*GMNO!`QJL!WZS!PLRLKNha[NTX!MQRRLK`WRL!-'*
:%W*GMNO!WR!YLLd!B!VNXR!QZULJRQNZ2!'a`VPNJaRL!VNVTMWRQNZX!YLKL![WRLS!WX!)!JLMMX!
?+7EDo+76*@!WZS!+7:!"!JLMMX!?+7:o+7B*@!WZS!PQXRN[KW``LX!NU!-'*:%W!LOVKLXXQNZ!NZ!
+7:!NK!+7ED!VNVTMWRQNZ!YWX!WZWMahLS!TXQZ[!(MNY5N2!4!KLVKLXLZRWRQbL!XW`VML!NU!RPKLL!
XLVWKWRL!LOVLKQ`LZRX!QX!XPNYZ2!%

!
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GMNO!!`QJL!XLL`LS!RN!JNZRKNM!MLXQNZ!SLbLMNV`LZRc!WZS!UNNRVWS!XYLMMQZ[!RKWiLJRNKa!`NKL!

JMNXLMa!KLXL`IMLS!RPWR!NU!RPL!KLXQXRWZR!+;A)'G<!`QJLc!YQRP!XYLMMQZ[!VLWdQZ[!WR!WKNTZS!

6*:!YLLdX!VNXR! QZULJRQNZ!WZS! RPLKLWURLK! KLSTJQZ[! ?(Q[TKL!6234e!4R!B!YLLdX_!`IEJKL-'*

:%\*GMNO!q!32:<``e!-'*:%\*GMNO!q!62;``e!VbWM!q!F2FF<@!

^L!UNMMNYLS!RPQX!LOVLKQ`LZR!YQRP!WZ!QZULJRQNZ!TXQZ[!RPL!`NKL!bQKTMLZR!!"#-.012! -'*BE!

VWKWXQRL! XRKWQZ! WZS! UNTZS! RPWR!`IEJKL-'*:%\*GMNO!`QJL! KL`WQZLS! KLXQXRWZR! RN! QZULJRQNZ!!

?(Q[TKL! 6264e! 4R! <! YLLdX_! `IEJKL-'*:%\*GMNO! q! 326``e! -'*:%\*GMNO! q! 623``e! VbWM! q!

F2FF:D@2! !,Q`QMWK! RN! RPL!!"#-.012!'C6D! QZULJRQNZc! UNNRVWS!XYLMMQZ[!VLWdLS!WR!WKNTZS!:!

YLLdX!VNXR*QZULJRQNZc!WZS!KLSTJLS!RPLKLWURLKc!`QKKNKQZ[!RPL!RKWiLJRNKa!NU!RPL!KLXQXRWZR!

+;A)'G<! JNZRKNM! `QJL2! ! "PQX! KLXTMR! XT[[LXRX! RPWR! RPL! `IEJKL-'*:%\*GMNO! VPLZNRaVL! QX!

JNZXQXRLZR!WJKNXX!SQUULKLZR!XRKWQZX!NU!!"#-.0122!

3.3.2 <9L+#/&=4K0U4M1(N%/N.,9,$%#/)*+/)%;"#"5,$/%9*#)/'%

-Z!WMM!LOVLKQ`LZRXc!VWKWXQRL!ITKSLZ!YWX!jTWZRQUQLS!TXQZ[!MQ`QRQZ[!SQMTRQNZ!WXXWa!?0NPKX!

LR!WM2c!EDDD@2!!/WKWXQRL!ITKSLZ!YWX!`LWXTKLS!WR!RYN!RQ`L!VNQZRXc!NZJL!WR!6!YLLdX!VNXR!

QZULJRQNZ! WZS! NZJL! WR! ! B!YLLdX! VNXR! QZULJRQNZ! ?LZS! NU! LOVLKQ`LZR@2! ! -Z! RPL! JWXL! NU!!"#

-.012! XRKWQZ! -'BEc! VWKWXQRL! ITKSLZ! YWX! `LWXTKLS! WR! 6! YLLdX! WZS! <! YLLdX! VNXR!

QZULJRQNZ!STL!RN!RPL!XPNKRLK!STKWRQNZ!NU!RPL!QZULJRQNZ2!!!!

!

/WKWXQRL! ITKSLZ!YWX!`LWXTKLS! QZ! INRP! RPL! UNNRVWS! WZS! RPL! SKWQZQZ[! Ma`VP! ZNSL! NU!

QZULJRLS! `QJL2! ! 7TKQZ[! QZULJRQNZ! YQRP! !"# -.012# 'C6Dc! VWKWXQRL! ITKSLZ! QZ! RPL! '.! NU!

`IEJKL-'*:%\*GMNO! WZS! MQRRLK`WRL! JNZRKNM!`QJL!YWX! JN`VWKWIML! WR! INRP!6!YLLdX! WZS!B!

YLLdX! WURLK! QZULJRQNZ! ?(Q[TKL! 623)@2! ! "PL! KLXQXRWZR! +;A)'G<! `QJL! XPNY! W! VWKWXQRL!

ITKSLZ!QZ!RPL!Ma`VP!ZNSL!RYN!NKSLKX!NU!`W[ZQRTSL!MNYLK!RPWZ!RPL!MQRRLK`WRL!JNZRKNM!WR!

INRP!RQ`L!VNQZRX!WURLK!QZULJRQNZ2!
!

/WKWXQRL! ITKSLZ!`LWXTKLS! QZ! RPL! UNNRVWSX! NU!`IEJKL-'*:%\*GMNO! WZS! MQRRLK`WRL! JNZRKNM!

`QJL!YWX!JN`VWKWIML!WR!6!YLLdX!VNXR*QZULJRQNZ2! !#NYLbLKc!WR!B!YLLdX!VNXR*QZULJRQNZc!

RPL!KLXQXRWZR!`IEJKL-'*:%\*GMNO!`QJL!XPNYLS!XQ[ZQUQJWZRMa!MNYLK!VWKWXQRL!ITKSLZX!QZ!RPL!

UNNRVWS!?EGEFFRP@!JN`VWKLS!RN!RPL!MQRRLK`WRL!JNZRKNM!?(Q[TKL!623+@2!
!

"PL! XW`L! VPLZN`LZNZ! YWX! NIXLKbLS! STKQZ[! QZULJRQNZ! YQRP! !"# -.012! -'BE! XRKWQZ2!!

'a`VP!ZNSL!VWKWXQRL!ITKSLZ!SQS!ZNR!SQUULK!XQ[ZQUQJWZRMa!ILRYLLZ!MQRRLK`WRL!JNZRKNM!WZS!

`IEJKL-'*:%\*GMNO! WR! LQRPLK!6!NK!<!YLLdX!WURLK! QZULJRQNZ2! !#NYLbLKc!VWKWXQRL!ITKSLZ! QZ!

RPL! UNNRVWS! YWX! `WKdLSMa! KLSTJLS! QZ! `IEJKL-'*:%\*GMNO! `QJL! QZ! JN`VWKQXNZ! YQRP!

MQRRLK`WRL!JNZRKNM!`QJL!WR!<!YLLdX!VNXR*QZULJRQNZc!JNZXQXRLZR!YQRP!RPL!KLSTJLS!UNNRVWS!

XYLMMQZ[!NIXLKbLS!QZ!RPLXL!`QJL!?(Q[TKL!626)*+@2!
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I8EGH<%L'4R%.D(9H<&0NOH;NPCAQ%K7<>A6@K<%GKA>%8>F<968A>%S867%4Q(T5%0%.;UAH%0VLW'%%%%
1KNTVX!NU!E3!`IEJKL-'*:KW*GMNOc!JNZRKNM!-'*:%W*GMNO!WZS!+;A)M<%YLKL!QZULJRLS!YQRP!3OEF<!'!
0WiNK!VWKWXQRL!QZ!RPLQK!MLUR!PQZS!UNNRVWSX2!!?4@!(NNRVWS!XYLMMQZ[!YWX!`LWXTKLS!NbLK!RPL!
JNTKXL!NU!B!YLLdX!TXQZ[!JWMMQVLKX!?>KNLVMQZ!'WZ[LZ`LXXRLJPZQd@2!!!?)@!/WKWXQRL!ITKSLZ!
WR!6!YLLdX!VNXR!QZULJRQNZ2!!?+@!/WKWXQRL!ITKSLZ!WR!B!YLLdX!VNXR!QZULJRQNZ2!!(NK!WMM!UQ[TKLX_!
0LWZ!o*!,$0e!!s!qt!V*bWMTL!NU!uF2F;!KLMWRQbL!RN!RPL!-'*:%W*GMNO!e!ss!u!F2FEe!sss!u!F2FFE2!!
%LXTMRX!WKL!KLUMLJRQbL!NU!RYN!NK!`NKL!XLVWKWRL!LOVLKQ`LZRX2!!!

"%

M%

-%

=PQR%

4.5 

4. D ~ IL4Ra-/Iox 

0; 

~E 
~ MB_h_1creIL4Ra-/lox 

3. 

.., E 
co - 3. 

! 
.... C57BL!6 

2.5 

2.~""· 

o 2 3 4 5 6 7 8 

Weeks Post Infection 

13 weeks post infection I 13 weeks post infection I 
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I8EGH<%L'LR%.D(9H<&0NOH;NPCAQ%K7<>A6@K<%GKA>%8>F<968A>%S867%4Q(T3%0%.;UAH%&0X('%%%%
1KNTVX!NU!E3!`IEJKL-'*:KW*GMNOc!JNZRKNM!-'*:%W*GMNO!WZS!+;A)M<%YLKL!QZULJRLS!YQRP!3OEF;!'!
0WiNK!VWKWXQRL!-'BE!QZ!RPLQK!MLUR!PQZS!UNNRVWSX2!!?4@!(NNRVWS!XYLMMQZ[!YWX!`LWXTKLS!NbLK!
RPL!JNTKXL!NU!<!YLLdX!TXQZ[!JWMMQVLKX!?>KNLVMQZ!'WZ[LZ`LXXRLJPZQd@2!!!?)@!/WKWXQRL!
ITKSLZ!WR!6!YLLdX!VNXR!QZULJRQNZ2!!?+@!/WKWXQRL!ITKSLZ!WR!<!YLLdX!VNXR!QZULJRQNZ2!!(NK!WMM!
UQ[TKLX_!0LWZ!o*!,$0e!!s!qt!V*bWMTL!NU!uF2F;!KLMWRQbL!RN!RPL!-'*:%W*GMNO!e!ss!u!F2FEe!sss!u!
F2FFE2!!%LXTMRX!WKL!KLUMLJRQbL!NU!RYN!XLVWKWRL!LOVLKQ`LZRX2!!!

"%

M%

-%

&=SL%

;;-
• !> 
0 
0 
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• 
'" •• ~ • "-
" 

;;-
• !> 
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• 
'" •• 
~ • "-
" 

Cl 
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3.4 <9L+#/&=4K0U4M1(N%/N.,9,$%"%-.L%9,"5/)%+:$(C,'/%#/5;('5/%

7TKQZ[!QZULJRQNZ!YQRP!INRP!RPL!!"#-.012!'C6D!WZS!RPL!!"#-.012!-'BE!XRKWQZXc!RPL!JaRNdQZL!

VKNUQML!YWX!jTWZRQUQLS!WR!6!YLLdX!VNXR!QZULJRQNZ2!!+LMMX!UKN`!QZULJRLS!Ma`VP!ZNSLX!YLKL!

KLXRQ`TMWRLS!WR!6A°+!UNK!A3!PNTKX!QZ!RPL!VKLXLZJL!NU!LQRPLK!\+76!NK!XNMTIML!'LQXP`WZQW!

WZRQ[LZ!?,'4@2!!,TVLKZWRWZRX!YLKL!RPLZ!RLXRLS!UNK!RPL!jTWZRQRa!NU!-(.*gc!-'*:!WZS!-'EF!

TXQZ[!$'-,4!?(Q[TKLX!62:!WZS!62;@2!

!

7TKQZ[! !"# -.012! 'C6D! QZULJRQNZc! `IEJKL-'*:%\*GMNO! `QJL! SQXVMWaLS! XQ[ZQUQJWZRMa! PQ[PLK!

-(.*g!VKNSTJRQNZ!TVNZ!\+76!XRQ`TMWRQNZ!QZ!JN`VWKQXNZ!RN!RPL!PLRLKNha[NTX!MQRRLK`WRL!

-'*:%\*GMNO!`QJL! ?(Q[TKL! 62:4@2! ! +NZXQXRLZR!YQRP! VKLbQNTX! NIXLKbWRQNZX! ?%LbWX*)KLRNZc!

TZVTIMQXPLS!SWRW@c! JNZRKNM!+;A)'G<!`QJL!WMXN!XPNYLS!XQ[ZQUQJWZRMa!LMLbWRLS! MLbLMX!NU!

-(.*g! ?(Q[TKL! 62:4@2! ! )NRP! `IEJKL-'*:%\*GMNO! WZS! +;A)'G<!`QJL! XPNYLS! XQ[ZQUQJWZRMa!

PQ[PLK!-(.*g!VKNSTJRQNZ!RPWZ!RPL!MQRRLK`WRL!JNZRKNM!`QJL!TVNZ!,'4!XRQ`TMWRQNZ!?(Q[TKL!

62:4@2! !+NZbLKXLMac! ! -'*:!VKNSTJRQNZ!YWX!XQ[ZQUQJWZRMa!KLSTJLS! QZ! RPL!`IEJKL-'*:%\*GMNO!

`QJL! YPLZ! JN`VWKLS! YQRP! -'*:%\*GMNO! TZSLK! \+76! XRQ`TMWRQNZ?(Q[TKL! 62:)@2! ! 4X!

LOVLJRLSc!-'*:!VKNSTJRQNZ!QZ!+;A)'G<!YWX!WMXN!XQ[ZQUQJWZRMa!MNYLK!RPWZ!QZ!RPL!-'*:%\*

GMNO!TZSLK!INRP!\+76!WZS!,'4!KLXRQ`TMWRQNZX2!

!

-Z!RPL!JWXL!NU!RPL!!"#-.012!-'BE!QZULJRQNZc!c!RPL!RKLZS!RNYWKSX!QZJKLWXLS!"PE!JaRNdQZLX!QZ!

`IEJKL-'*:%\*GMNO!`QJL!YWX! RPL!XW`L2! !9VNZ!KLXRQ`TMWRQNZ!NU!'.!JLMMX!YQRP!INRP!\+76!

WZS!,'4c! RPL!`IEJKL-'*:%\*GMNO!`QJL!XPNYLS!W!XRKNZ[LK! -(.*g!KLXVNZXL!WZS!W!KLSTJLS!

-'*:!KLXVNZXL!JN`VWKLS!YQRP!RPL!PLRLKNha[NTX! MQRRLK`WRL!JNZRKNM!`QJL!?(Q[TKL!62;!4*

)@2! ! "WdLZ! RN[LRPLKc! RPLXL! KLXTMRX! SL`NZXRKWRL! RPWR!`IEJKL-'*:%\*GMNO!`QJL! WVVLWK! RN!

JNZRKNM! QZULJRQNZ! YQRP! !"# -.012! WZS! LOPQIQR! W! VKNZNTZJLS! "PE! JaRNdQZL! KLXVNZXL!

JN`VWKLS!YQRP!RPL!MQRRLK`WRL!JNZRKNM!STKQZ[!QZULJRQNZ2!
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I8EGH<% L'OR% % $7(% 8==G>86@% 8:% <>7;>9<?% 8>%=D(9H<&0NO#;NPCAQ%=89<% 8>% H<:KA>:<% 6A%
;9G6<% !"# $%&'(% 0VLW% 8>F<968A>'%Groups of 12 mice were infected subcutaneously with 
2!106 stationary phase metacyclic L. major LV39 promastigotes into the hind footpad.  At 
week 3 post infection, total LN cells were stimulated with%3FT[G`M!NU!\+76!WZS!EFFT[G`M!
XNMTIML!'LQXP`WZQW!WZRQ[LZ!?,'4@!UNK!A3!PKX'%"PL!VKNSTJRQNZ!NU!-(.*g!?4@c!-'*:!?)@!WZS!-'*
EF! ?+@! QZ! JLMM! XTVLKZWRWZRX! YWX! `LWXTKLS! Ia! $'-,42! 4! KLVKLXLZRWRQbL! NU! NZL! NU! RYN!
QZSQbQSTWM!LOVLKQ`LZRX!WKL!XPNYZ2!7WRW!QX!LOVKLXXLS!WX!`LWZ!o*!,$0e!Statistical analysis 
was performed defining differences to IL-4R!-/lox mice as significant (*, p " 0.05, **, p "  
0.01; ***, p " 0.0012!

"%

M%

-%



Univ
ers

ity
 of

 C
ap

e T
ow

n

! EB!

I8EGH<% L'3R% % $7(% 8==G>86@% 8:% <>7;>9<?% 8>%=D(9H<&0NO#! NPCAQ%=89<% 8>% H<:KA>:<% 6A%
;9G6<% !"# $%&'(% &0X(% 8>F<968A>'%Groups of 12 mice were infected subcutaneously with 
2!105 stationary phase metacyclic L. major IL81 promastigotes into the hind footpad.  At 
week 6 post infection, total LN cells were stimulated with%3FT[G`M!NU!!+76!WZS!EFFT[G`M!
XNMTIML!'LQXP`WZQW!WZRQ[LZ!?,'4@!UNK!A3!PKX'%"PL!VKNSTJRQNZ!NU!-(.*g!?4@c!-'*:!?)@!WZS!-'*
EF!?+@!QZ!JLMM!XTVLKZWRWZRX!YWX!`LWXTKLS!Ia!$'-,42!7WRW!UKN`!NZL!LOVLKQ`LZR2!7WRW!QX!
LOVKLXXLS!WX!`LWZ!o*!,$02!!.27!q!ZNR!SLRLJRLS2!

"%

M%
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3.5 <9L+#/&=4K0U4M1(N%;#()*+/%1(T/#%1/I/15%(2%&=LV%

4!VWVLK!VTIMQXPLS! QZ!RPL! 5NTKZWM!NU! -``TZNMN[a! QZ!3FEF!?%NZLR!LR!WM2c!3FEF@!XPNYLS!

RPWR!-'EF!VKNSTJRQNZ!Ia!)!JLMMX!JNZRKQITRLX!RN!"P3!SQUULKLZRQWRQNZ!QZ!)4')G+!`QJL2!!!^L!

RPLKLUNKL!QZbLXRQ[WRLS!-'EF!VKNSTJRQNZ!QZ!RPL!`IEJKL-'*:%\*GMNO!`QJL!MWJdQZ[!)L3!JLMMX2!!

7TKQZ[!INRP!!"#-.012!'C6D!WZS!-'BE!QZULJRQNZXc!MLbLMX!NU!-'EF!VKNSTJRQNZ!YWX!SLJKLWXLS!

QZ! RPL! `IEJKL-'*:%\*GMNO! `QJL! JN`VWKLS! YQRP! RPL! MQRRLK`WRL! JNZRKNM! `QJLc! WZS! `NKL!

JMNXLMa! KLXL`IMLS! RPL! WM`NXR! TZSLRLJRWIML! MLbLMX! NU! -'EF! VKNSTJRQNZ! QZ! RPL! KLXQXRWZR!

+;A)'G<!`QJL!?(Q[TKL!62:+c!(Q[TKL!62;+@2!!-'EF!QX!dZNYZ!RN!LZPWZJL!"P3!KLXVNZXLX!Ia!

QZPQIQRQZ[!`WJKNVPW[LX! UKN`! VKQ`QZ[! "*JLMMX! RN! SQUULKLZRQWRL! QZRN! "PE! JLMMX! ?&k1WKKW!

WZS!0TKVPac!3FFD@2!"WdL!RN[LRPLKc!RPLXL!SWRW!QZSQJWRL!RPWR!QZ!WSSQRQNZ!RN!LOVKLXXQZ[!WZ!

LZPWZJLS!"PE! KLXVNZXLc! RPL!`IEJKL-'*:%\*GMNO!`QJL! WMXN! WVVLWK! RN!VKNSTJL! MLXX! -'EFc!

YPQJP!`Wa!IL!WZNRPLK!JNZRKQITRQZ[!UWJRNK!QZ!RPLQK!KLXQXRWZR!VPLZNRaVL2!

3.6 <9L+#/&=4K0U4M1(N%/N.,9,$%"%;(1"#,B/)%34/22/+$(#%L%#/5;('5/!

.LOR!YL!LOW`QZLS!RPL!JaRNdQZL!VKNSTJRQNZ!Ia!)*JLMMX!TXQZ[!QZRKWJLMMTMWK!(4+,2!!'a`VP!

ZNSL! JLMMX! LORKWJRLS! UKN`! RPL! VNVMQRLWM! ZNSL! WR! 6!YLLdX! VNXR! QZULJRQNZ!YQRP!!"#-.012!

'C6D!YLKL!KLXRQ`TMWRLS! UNK!:!PNTKX!YQRP!/04c! -NZN`aJQZ!WZS!0NZLZXQZ2! !+LMMX!YLKL!

RPLZ! XTKUWJL! XRWQZLS! UNK! )! WZS! "! JLMM! VNVTMWRQNZX! TXQZ[! `WKdLKX! +7ED! WZS! +7:c!

KLXVLJRQbLMac!WZS!RPLZ!XRWQZLS!QZRKWJLMMTMWKMa!UNK!-(.*gc!-'*:!WZS!-'E32!

!

"PL! [WRQZ[! XRKWRL[a! UNK! )! WZS! "! JLMMX! QX! XPNYZ! (Q[TKLX! 62<2E2! ! 0IEJKL-'*:%\*GMNO!`QJL!

WVVLWK! RN! JNZRWQZ! W! PQ[PLK! VLKJLZRW[L! NU! -(.*g! VKNSTJQZ[! )*JLMMX! ?D2EEm! NU! RNRWM! )!

JLMMX@! JN`VWKLS! YQRP! RPL! -'*:%\*GMNO! ! ?A2:<m! NU! RNRWM! )! JLMMX@! ?(Q[TKL! 62<234@c! YPQMXR!

MLbLMX!NU!-'*:!VKNSTJQZ[!)*JLMMX!QZ!RPL!`IEJKL-'*:%\*GMNO!`QJL!?32B6m@!YLKL!KLSTJLS!QZ!

JN`VWKQXNZ!RN!RPL!MQRRLK`WRL!JNZRKNM!?62A;m@2!!4VVKNOQ`WRLMac!E2Em!NU!+;A)'G<!)*JLMMX!

WKL! -'*:!VNXQRQbL! ?(Q[TKL!62<23)@2! !"PL!VLKJLZR!NU! -'*E3!VKNSTJQZ[!)!JLMMX!YWX! XQ`QMWK!

ILRYLLZ!`IEJKL-'*:%\*GMNO! ! ?32Bm@!WZS!RPL! MQRRLK`WRL!JNZRKNM! ?32;Bm@!?(Q[TKL!62<23+@2!!!

"N[LRPLKc!RPLXL!SWRW!XT[[LXR!RPWR!`IEJKL-'*:%\*GMNO!`QJL!PWbL!W!MWK[LK!VNVTMWRQNZ!NU!)*

LUULJRNK!E!JLMMX!KLMWRQbL!RN!RPLQK!MQRRLK`WRL!JNZRKNM2!
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I8EGH<%L'5'(R%%Y;68>E%AF%M%
;>?%$%9<CC:%FAH%
8>6H;9<CCGC;H%:6;8>8>E'%%%
1KNTVX!NU!XQO!`QJL!YLKL!
QZULJRLS!YQRP!3OEF<!'C6D!
VWKWXQRL2!!'a`VP!ZNSL!JLMMX!
YLKL!LORKWJRLS!WR!6!YLLdX!
VNXR*QZULJRQNZ!WZS!XTKUWJL!
XRWQZLS!TXQZ[!W+7:!WZS!
W+7ED!RN!QSLZRQUa!"!WZS!)!
JLMMX!KLXVLJRQbLMa2!!!
-ZRKWJLMMTMWK!XRWQZX!
JNZSTJRLS!QZJMTSLS!-(.*gc!
-'*:!WZS!-'E32!

I8E%L'5'(%%Y;68>E%16H;6<E@%

!

!"

#"

$"

%"

I8EGH<%L'5'4R%%&>6H;9<CCGC;H%
9@6AB8><%<QKH<::8A>%AF%&I)NZ[%
&0NO%;>?%&0N(4%AF%MN9<CC:'%%+LMMX!
LORKWJRLS!UKN`!Ma`VP!ZNSLX!NU!
`IE+KL-'*:%!*GMNOc!-'*:%W*GMNO!
WZS!+;AG)M<!`QJL!WR!6!YLLdX!
VNXR!QZULJRQNZ!YQRP!3OEF<!'C6D!
VWKWXQRL!YLKL!XTKUWJL!XRWQZLS!
UNK!+7:!WZS!+7EDc!UNMMNYLS!Ia!
QZRKWJLMMTMWK!XRWQZQZ[!UNK!-(.*g!
?4@c!!-'*:!?)@!!WZS!-'E3!?+@!WZS!
QXRNaVL!JNZRKNM!?7@2!!+LMMX!YLKL!
[WRLS!UNK!+7EDo+7:*!!)!JLMMX2!!
7WRW!XPNYZ!QX!UKN`!W!XQZ[ML!
LOVLKQ`LZR2!,QO!`QJL!VNNMLS!
VLK![KNTV2!
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3.7 34G/11%E*#2"+/%<"#C/#5%

-Z!WSSQRQNZ! RN!TZSLKXRWZSQZ[! RPL! JN`VNXQRQNZ!NU!)*JLMM! JaRNdQZL!VKNSTJRQNZc!YL!YLKL!

QZRLKLXRLS! QZ!WZWMaXQZ[!)!JLMM! UTZJRQNZ! QZ!WXXNJQWRQNZ!YQRP!"!JLMM!VKQ`QZ[!XQZJL!)!JLMMX!

RPL`XLMbLX!WKL!WZRQ[LZ*VKLXLZRQZ[!JLMMX!?>TKR*5NZLX!LR!WM2c!EDBB@2!!-Z!VWKRQJTMWKc!0#+--c!

+7BFGB<c! WZS! +73E! YLKL! WZWMaXLS2! ! +7BF! WZS! +7B<! UNK`! W! JN`VMLO! NZ! RPL! )*JLMM!

XTKUWJL! WZS!WKL!dZNYZ! RN! QZRLKWJR!YQRP!+"'4*:! WZS!+73B!NZ!"*JLMMX! ?(KLL`WZ!LR! WM2c!

EDDEe!+PLZ!LR!WM2c!EDD:@2!!!+73E!UNK`X!VWKR!NU!RPL!)*JLMM!KLJLVRNK!JN`VMLO!RN[LRPLK!YQRP!

+7ED!WZS!+7BE2!!"N[LRPLKc!RPLXL!VKNRLQZX!WKL!dZNYZ!RN!LZPWZJL!RPL!XQ[ZWMQZ[!JWXJWSL!

YQRPQZ!)*JLMMX!YPLZ! JNZUKNZRLS!YQRP! WZRQ[LZ! ?4TIKa! LR! WM2c! EDD3e! (LWKNZ!WZS!+WKKNMMc!

3FFF@2! !-R! QX!RPTX!NU!QZRLKLXR!RN!TZSLKXRWZS!YPLRPLK!)*LUULJRNK!E!WZS!)*LUULJRNK!3!JLMMX!

LOPQIQR!SQUULKLZRQWM!LOVKLXXQNZ!NU!WZa!NU!RPLXL!VKNRLQZX2!

!

!

!

!
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!
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8'$,7/'%!#/5/'$"$,('% 3%G/11%G(4#/+/;$(#5%

I8EGH<%L'\R%%MN9<CC%.2-&&%;>?%-ANH<9<K6AH%<QKH<::8A>'%%0IE+%$-'*:K!*GMNO!?KLS@c!-'*
:%W*GMNO!?IMTL@!WZS!QXNRaVL!JNZRKNMX!?[KLLZ@!YLKL!XRWQZLS!UNK!)*JLMM!`WKdLKX_!?4@!0#+--!
?)@!+73EG6;!?+@!+7B<!WZS!?7@!+7BF2!!!+LMMX!XPNYZ!JNZXRQRTRL!+7EDo!MQbL!JLMMX!LORKWJRLS!
UKN`!RPL!VNVMQRLWM!Ma`VP!ZNS!WR!6!YLLdX!VNXR*QZULJRQNZ!YQRP!3OEF<!'C6D!WZS!WMM![KWVPX!
KLVKLXLZR!VNVTMWRQNZX!UKN`!RPL!XW`L!IQNMN[QJWM!LOVLKQ`LZR2!!<!`QJL!VLK![KNTV2!

"% M%

-% +%



Univ
ers

ity
 of

 C
ap

e T
ow

n

! 33!

'.!JLMMX!YLKL!LORKWJRLS!WR!6!YLLdX!VNXR!QZULJRQNZ!YQRP!'C6D!WZS!XRWQZLS!UNK!)*JLMMX!QZ!

WSSQRQNZ!RN!+73Ec!+7BF!WZS!+7B<!?(Q[TKL!62A@2!!0#+--!QX!LOVKLXXLS!QZ!WITZSWZJL!NZ!)*

JLMMXc!YPQJP!QX!LOVLJRLS!STKQZ[!QZULJRQNZ!?(Q[TKL!62A4@2!!"*JLMM!JN*XRQ`TMWRNKa!`NMLJTMLX!

+73Ec!+7B<!WZS!+7BF!WKL!WMXN!LOVKLXXLS!NZ!INRP!XLRX!NU!)*JLMMX!?(Q[TKL!62A)*7@2!

!

"PLKL!WKL!ZN!WVVWKLZR!SQUULKLZJLX!ILRYLLZ!`IEJKL-'*:%\*GMNO!WZS!-'*:%\*GMNO!XT[[LXRQZ[!

RPWR! )LE! WZS! )L3! JLMMX! SN! ZNR! SQUULKLZRQWMMa! LOVKLXX! RPLXL!`NMLJTMLX2! ! #NYLbLKc! QR! QX!

XQ[ZQUQJWZR!RPWR!RPLXL!`NMLJTMLX!WKL!QZ!UWJR!VKLXLZR2!!"PLa!JNZUQK`!RPWR!RPL!)L3!JLMMX!WKL!

WJRQbWRLS!QZ!W!XRWRL!YPLKL!RPLa!JWZ!VKLXLZR!WZRQ[LZ!RN!"*JLMMX!?0#+--@!WZS!WJRQbWRL!"*

JLMMX! ?+7BFGB<G3E@2! ! -Z! XTJP! W! XRWRLc! WZS! QZ! JNZiTZJRQNZ! YQRP! NTK! VKQNK! SWRW! WINTR!

SQUULKQZ[! MLbLMX! NU! -'*:! WZS! -(.*g! VKNSTJRQNZ! ILRYLLZ!`IEJKL-'*:%\*GMNO! WZS! )4')G+!

`QJLc! RPL! LbQSLZJL! XT[[LXRX! RPWR! RPLXL! )*JLMMX! WKL! INRP! WIML! RN! WJRQbWRL! "*JLMMX! WZS!

XLJKLRL! RPL! VNMWKQhQZ[! JaRNdQZLX! RPWR! WKL! KLjTQKLS! RN! LUULJR! W! VNMWKQhLS! "*PLMVLK! JLMM!

KLXVNZXL2!

3.8 <9L+#/&=4K0U4M1(N%/N.,9,$%"%;(1"#,B/)%,66*'(71(9*1,'%#/5;('5/!

1QbLZ!RPWR!RPL!-'*:%\!QX!dZNYZ!RN!VMWa!W!KNML!QZ!WZRQINSa!JMWXX*XYQRJPQZ[!?1LPW!LR!WM2c!

3FF6@c!YL!XNT[PR!RN!LOW`QZL!WZS!JN`VWKL!-[!KLXVNZXLX!ILRYLLZ!RPL!`IEJKL-'*:%\*GMNO!

`QJL!WZS! QRX!PLRLKNha[NTX! MQRRLK`WRL2!4ZRQINSa! RQRLKX!NU! -[1Ec! -[13Wc! -[13Ic! -[16!WZS!

!)*+,-./*.!XVLJQUQJ!-[$!YLKL!`LWXTKLS!WR!YLLd!B!WURLK!QZULJRQNZ!Ia!$'-,4!?(Q[TKL!62B4*

$@2!

!

"QRLKX!NU! -[1E!WZS! -[16!YLKL![KLWRMa! KLSTJLS! QZ! RPL!`IEJKL-'*:%\*GMNO!`QJL!JN`VWKLS!

YQRP! RPL! MQRRLK`WRL! JNZRKNM! ?(Q[TKL! 62B4! WZS! 62B+@2! ! -ZSLLSc! RPL! MLbLMX! NU! RPLXL! RYN!

WZRQINSa!QXNRaVLX!YLKL!LbLZ!MNYLK!QZ!`IEJKL-'*:%\*GMNO!RPWZ!QZ!KLXQXRWZR!+;A)'G<!`QJL2!!

-[13W!WZS!-[13Ic!NZ!RPL!NRPLK!PWZSc!YLKL!LOVKLXXLS!WR!PQ[PLK!MLbLMX!QZ!`IEJKL-'*:%\*

GMNO!`QJL!?(Q[TKL!62B)!WZS!62B7@2!!'LQXP`WZQW!XVLJQUQJ!-[$!MLbLMX!QZ!RPL!`IEJKL-'*:%\*GMNO!

`QJL!YLKL!WMXN![KLWRMa!SQ`QZQXPLS!JN`VWKLS!YQRP!MQRRLK`WRL!JNZRKNMX!?(Q[TKL!62B$@2!!
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-:;/%W%89%0/5;('5/% -:;/%L%89%0/5;('5/%

"% M%

-% +%

I8EGH<%L'X'%.M(-#/&0NOH;NPCAQ%;>68DA?@%H<:KA>:<'%%0)E+%$-'*:KW*GMNO[!-'*:%W*GMNOc!WZS!+;A)M<!
YLKL!IMLS!WR!:!YLLdX!WZS!B!YLLdX!VNXR!QZULJRQNZ!YQRP!3OEF<!'C6D!WZS!XLKW!LORKWJRLS!UNK!
Q``TZN[MNITMQZ!QXNRaVL!WZWMaXQX2!!!!D<*YLMM!VMWRLX!YLKL!JNWRLS!YQRP!,'4!?3;T[G`M@!WZS!
-[1G-[$!$'-,4X!JNZSTJRLS!QZ!RPL!TXTWM!YWa2!!"aVL!3!WZRQINSQLX!-[1E!WZS!-[16!?4!WZS!+@!WKL!
XPNYZ!NZ!MLUR!WZS!"aVL!E!WZRQINSQLX!-[13W!WZS!-[13I!?)!WZS!7@!WKL!XPNYZ!NZ!RPL!KQ[PR!PWZS!
XQSL2!!?$@!!%LMWRQbL!-[$!RQRLKX!UNK!RPKLL!`NTXL!XRKWQZX2!!/MNRX!WKL!KLVKLXLZRWRQbL!NU!RPKLL!NK!`NKL!
LOVLKQ`LZRX!WR!INRP!:!WZS!B!YLLd!RQ`L!VNQZRX2!!<!QZSQbQSTWM!`QJL!VLK![KNTV2!
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3.9 0/5*1$5%(2%!,1($%E/#"%-#"'52/#%AN;/#,6/'$5%

^L!!ZLOR!XNT[PR!RN!QZbLXRQ[WRL!QU!XLKT`!RKWZXULKX!UKN`!QZULJRLS!`IEJKL-'*:%\*GMNO!WZS!-'*

:%\*GMNO!`QJL!QZRN!-[0*G*!`QJL!JNTMS!WUULJR!Q``TZL!KLXVNZXLX!RN!!"#-.012!QZULJRQNZ!QZ!RPL!

KLJQVQLZR! -[0*G*2! ! -[0*G*!WKL!)4')GJ!`QJL! MWJdQZ[!`WRTKL!)!JLMMX!STL!RN!W!SQXKTVRQNZ! QZ!

RPL!-[0!RKWZX`L`IKWZL!SN`WQZ!WZS!LOPQIQR!W!VWKRQWMMa!XTXJLVRQIML!KLXVNZXL!RN!!"#-.012!

QZULJRQNZ!?%NZLR!LR!WM2c!3FFB@2!

!

-Z!RPLXL!LOVLKQ`LZRXc!YL!YLKL!VKQZJQVWMMa!QZRLKLXRLS!QZ!JN`VWKQZ[!-[0*G*!`QJL!RPWR!PWS!

ILLZ! KLJNZXRQRTRLS! YQRP! LQRPLK! `IEJKL-'*:%\*GMNO! XLKW! NK! -'*:%\*GMNO! XLKW2! ! (NK! RPL!

VTKVNXLX!NU!RPQX!LOVLKQ`LZRc!`QJL!YLKL!QZULJRLS!YQRP!3OEF;!!"#-.012!-'BE!WZS!UNNRVWS!

XYLMMQZ[! YWX! `LWXTKLS! NbLK! RPL! JNTKXL! NU! <! YLLdX! WX! WZ! QZSQJWRQNZ! NU! SQXLWXL!

VKN[KLXXQNZ2!!-[0*G*!KLJQVQLZR!`QJL!YLKL!KLJNZXRQRTRLS!YQRP!`IEJKL-'*:%\*GMNO!XLKW!NK!-'*

:%\*GMNO!XLKW!NZ!SWaX!6c!EFc!EAc!3:!WZS!6E!VNXR*QZULJRQNZ2!!

!

4X!XPNYZ!QZ!(Q[TKL!62D2E4c!QR!WVVLWKX!RPWR!RPL!-[0*G*!`QJL!KLJNZXRQRTRLS!YQRP!-'*:%\*GMNO!

XLKW! SLbLMNVLS! QZJKLWXLS! UNNRVWS! XYLMMQZ[! JN`VWKLS! YQRP! -[0*G*! `QJL! KLJNZXRQRTRLS!

YQRP!`IEJKL-'*:%\*GMNO!XLKW2!!^PQML!RPL!WIXNMTRL!XYLMMQZ[!YWX!PQ[PLKc!RPL!LKKNK!`WK[QZX!

YLKL!XQhLWIML!LZNT[P!RPWR!RPL!KLXTMR!JNTMS!ZNR!IL!KLZSLKLS!XQ[ZQUQJWZR!WR!RPL!;m!MLbLM2!!

4SSQRQNZWMMac!YPQML! UNNRVWS!XYLMMQZ[! QZ! RPL!`IEJKL-'*:%\*GMNO! KLJNZXRQRTRLS! -[0*G*!`QJL!

WVVLWKLS! RN! IL! MLXXc! ZN! SQUULKLZJLX! QZ! VWKWXQRL! ITKSLZ! QZ! RPL! UNNRVWS! YWX! NIXLKbLS!

?(Q[TKL!62D2E)@2!!

(Q[TKL!62D23!XPNYX!RPL!jTWZRQRa!NU!-[1Ec!-[13Wc!-[13Ic!WZS!-[16!JNZRWQZLS!QZ!XLKW!INRP!

UKN`! SNZNKX!`IEJKL-'*:%\*GMNO! WZS! -'*:%\*GMNO! WZS! UKN`! KLJQVQLZR! -[0*G*!`QJL! 6! SWaX!

VNXR!XLKW!RKWZXULK2!!"PQX!QX!WZ!Q`VNKRWZR!JNZRKNM!WX!YL!YWZR!RN!LXRWIMQXP!RPWR!KLJQVQLZR!

`QJL!SN!JNZRWQZ!RQRLKX!NU!RPL!WZRQINSa!YL!WKL!QZRLKLXRLS!QZ2!!4X!(Q[TKL!62D234!XPNYXc!-'*

:%\*GMNO!XPNYX!RPL!PQ[PLXR!MLbLM!NU!-[1Ec!YQRP!RPL!-[1*G*!KLJQVQLZR!XPNY!KLWXNZWIMa!PQ[P!

jTWZRQRQLX!RNN2!!0IEJKL-'*:%\*GMNO!WZS!-[1*G*!KLJQVQLZRc!NZ!RPL!NRPLK!PWZSc!JNZRWQZ!MQRRML!RN!

ZNZL! NU! RPQX! WZRQINSa2! ! ! 4! XQ`QMWK! JNZRKWXR! JWZ! IL! XLLZ! YQRP! -[13)! ?(Q[TKL! 62D237@2!!!

^PQMXR!RQRLKX!WKL!ZNR!WX!PQ[P!QZ!KLJQVQLZR!`QJLc!RPL!WZQRNINSQLX!WKL!ZNZLRPLMLXX!VKLXLZR2!!

!

!

!
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PCAQ%=89<%;>?%C866<H=;6<%=89<'%"PKLL![KNTVX!NU!A!-[0*G*!`QJL!YLKL!QZULJRLS!YQRP!3OEF;!'!`WiNK!
-'BE!VWKWXQRLX!QZ!RPL!MLUR!PQZS!UNNRVWS2!!1KNTV!E!YWX!KLJNZXRQRTRLS!YLLdMa!YQRP!XLKW!UKN`!QZULJRLS!
`IE+KL-'*:%W*GMNO!`QJL!?-[0*G*!o0IE+KL@c!1KNTV!3!YLLdMa!YQRP!XLKW!UKN`!QZULJRLS!-'*:%W*GMNO!`QJL!
?-[0*G*!o!-'*:%W*GMNO@c!1KNTV!6!VKNbQSLS!RPL!-[0*G*!JNZRKNM2!!?4@!(NNRVWS!XYLMMQZ[!YWX!`LWXTKLS!
YLLdMa!NbLK!RPL!JNTKXL!NU!<!YLLdX2!!!?)@!/WKWXQRL!ITKSLZ!YWX!`LWXTKLS!QZ!RPL!UNNRVWSX!WR!<!YLLdX!
VNXR!QZULJRQNZ!TXQZ[!MQ`QRQZ[!SQMTRQNZ!WXXWa2!!(NK!WMM!UQ[TKLX_!0LWZ!o*!,$0e!!s!qt!V*bWMTL!NU!uF2F;!
KLMWRQbL!RN!RPL!-'*:%W*GMNO!e!ss!u!F2FEe!sss!u!F2FFE2!!%LXTMRX!WKL!KLUMLJRQbL!NU!NZL!LOVLKQ`LZR2!!
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QZULJRLS!YQRP!3OEF;!'!`WiNK!-'BE!VWKWXQRLX!QZ!RPL!MLUR!PQZS!UNNRVWS2!!1KNTV!E!WZS!3!YLKL!KLJNZXRQRTRLS!
YQRP!XLKW!UKN`!<!YLLd!QZULJRLS!`IE+KL-'*:%W*GMNO!WZS!-'*:%W*GMNO!`QJL2!!!]"N+^!1KLLZ!WZS!NKWZ[L!MQZLX!
XPNY!-[1!RQRKLX!UKN`!QZULJRLS!-'*:%W*GMNO!WZS!`IE+KL-'*:%W*GMNO!`QJL!KLXVLJRQbLMa!WR!<!YLLdX!VNXR*
QZULJRQNZ2!!)MTL!WZS!VTKVML!MQZLX!XPNY!RPL!-[1!RQRLKX!QZ!RPL!-[0*G*!`QJL!;!SWaX!VNXR!RKWZXULK!UKN`!
QZULJRLS!`IE+KL-'*:%W*GMNO!WZS!:%W*GMNO!`QJL!KLXVLJRQbLMa2!
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4.1 G/11*1"#%&66*'/%0/5;('5/%

^L!QZbLXRQ[WRLS!RPL!KNML!NU!)*LUULJRNK!JLMMX!QZ!RPL!JNTKXL!NU!!"#-.012#QZULJRQNZ!?#WKKQX!LR!

WM2c!3FFF@2!!-Z!VWKRQJTMWKc!YL!TXLS!RPL!`IEJKL-'*:%!*GMNO!`NTXL!RN!LOW`QZL!PNY!W!`NTXL!

YPQJP!JNTMS!ZNR!VKNSTJL!)*LUULJRNK!3!JLMMX!SQUULKLS!VPLZNRaVQJWMMa! UKN`!QRX! MQRRLK`WRL!

JNZRKNM!?-'*:%!*GMNO!)4')GJ!`NTXL!WIML!RN!VKNSTJL!INRP!)*LUULJRNK!E!WZS!3!JLMMX@!TVNZ!

QZULJRQNZ! YQRP! !"# $.0122! !^L! JNZUQK`LS! LWKMQLK! KLXTMRX! NIXLKbLS! QZ! NTK! MWI! RPWR! ?c! QZ!

JNZRKWXR!RN!YQMSRaVL!-'*:%!*GMNOc!`IEJKL-'*:%!*GMNO!`QJL!WVVLWK!RN!JNZRKNM!QZULJRQNZ!YQRP!

'C6D! ?%LbWh*)KLRNZ!LR! WMc!`WZTXJKQVR! QZ!VKLVWKWRQNZ@2! ! (TKRPLK`NKL!YL! XPNYLS! RPWR!

RPQX!VPLZNRaVL!LORLZSX!RN!RPL!`NKL!bQKTMLZR!-'BE!XRKWQZ!NU!!"#-.0122!!-Z!INRP!RPL!JWXL!NU!

'C6D!WZS!-'BE!QZULJRQNZXc!UNNRVWS!XYLMMQZ[!WR!YLLd!6*:!IL[WZ!RN!MLbLM!NUU!WZS!XTIXQSL!QZ!

`IEJKL-'*:%!*GMNO! `QJL! YPLKLWX! RPL! YQMSRaVL! JNZRKNM! JNZRQZTLS! RN! LOVLKQLZJL!

QZJKLWXQZ[! XYLMMQZ[! WZS! LbLZRTWMMa! ZLJKNXQX2! ! "PQX! KLXTMR! YWX! UTKRPLK! JNZUQK`LS! Ia!

jTWZRQUaQZ[!VWKWXQRL!ITKSLZ!QZ!RPL!UNNRVWSe!`IEJKL-'*:%!*GMNO!`QJL!XPNYLS!XQ[ZQUQJWZRMa!

KLSTJLS!VWKWXQRL!ITKSLZ!QZ!RPL!UNNRVWS!WR!<!WZS!B!YLLdX!VNXR! QZULJRQNZ!QZ!RPL!JWXL!NU!

-'BE!WZS!'C6D!XRKWQZX!KLXVLJRQbLMa2!

!

-Z! WSSQRQNZ! RN! LXRWIMQXPQZ[! RPQX! VPLZNRaVL! YL! LOW`QZLS! RPL! JaRNdQZL! `QMQLT! QZ! RPL!

QZULJRLS! Ma`VP! ZNSLX2! ! ^L! UNTZS! RPWR! WR! RPL! VNQZR! WR! YPQJP! RPL! `IEJKL-'*:%!*GMNO!

VPLZNRaVL! SQbLK[LX! UKN`! RPL! -'*:%!*GMNO! JNZRKNM! ?RaVQJWMMa! WKNTZS! 6! YLLdX! VNXR!

QZULJRQNZ@c! RPL! JaRNdQZL! `QMQLT! QZ! RPL! `IEJKL-'*:%!*GMNO! `NTXL! XPNYLS! W! "PE! IQWX! QZ!

JNZRKWXR! RN! RPL! -'*:%!*GMNO!YPQJP!XPNYLS!W!"P3!IQWXc!WdQZ! RN! KLXTMRX!NIXLKbLS! */#3*421!

??#WKKQX!LR!WM2c!3FF;We!#WKKQX!LR!WM2c!3FF;I@2! ! -Z!VWKRQJTMWKc! RPL!`IEJKL-'*:%!*GMNO!`NTXL!

XPNYLS! LMLbWRLS! MLbLMX! NU! -(.*g! VKNSTJRQNZ! WZS! KLSTJLS! MLbLMX! NU! 9!:;! VKNSTJRQNZ!

KLMWRQbL!RN!MQRRLK`WRL!JNZRKNM2!!^L!XPNYLS!RPWR!INRP!WZ!\+76!KLXRQ`TMWRQNZ!WZS!WZ!,'4!

KLXRQ`TMWRQNZ! VKNSTJL! RPL! XW`L! KLXTMR2! ! "PLXL! NIXLKbWRQNZX! VKNbQSL! VKLMQ`QZWKa!

XTVVNKR! RN!#WKKQXl! PaVNRPLXQX! RPWR! )! LUULJRNK! JLMMX! JWZ! QZUMTLZJL! RPL! ZWRTKL! NU! RPL! "*

PLMVLK!KLXVNZXLc!WZS!PLZJL!SLRLK`QZL!RPL!NTRJN`L!NU!QZULJRQNZX!YQRP!SQXLWXLX!XTJP!WX!

!"#-.012!YPQJP!KLjTQKL!W!VNMWKQhLS!"PE!KLXVNZXL!QZ!NKSLK!RN!JNZRKNM!WZS!JMLWK!QZULJRQNZ2!

!

#WbQZ[!NIXLKbLS!SQbLK[LZJL!ZNR!NZMa!QZ!VPLZNRaVL!ITR!QZ!JaRNdQZL!JN`VNXQRQNZ!QZ!RPL!

Ma`VP!ZNSL!NU!RPL!`IEJKL-'*:%!*GMNO!`NTXLc!YL!RPLZ!WRRL`VRLS!RN!WXJLKRWQZ!YPLRPLK!NK!
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ZNR!)*JLMM!JaRNdQZL!VKNSTJRQNZ!YWX!RPL!`WiNK!JWTXL!NU!RPLXL!SQUULKLZJLX2!!^L!TXLS!LORKW!

JLMMTMWK!(4+,! RN! MWILM! JLMMX!YQRP!"!WZS!)!JLMM!`WKdLKX! ?+7:c!+7ED@!WZS!XRWQZLS! QZRKW*

JLMMTMWKMa!UNK!JaRNdQZLX!9!:;c!-(.*g!WZS!-'E32!^L!SQXJNbLKLS!RPWR!W![KLWRLK!VNKRQNZ!NU!)*

JLMMX! UKN`! RPL!`IEJKL-'*:%!*GMNO! `NTXL! VKNSTJL! -(.*g! JN`VWKLS! YQRP! RPL! -'*:%!*GMNO!

JNTZRLKVWKRXc!WZS!XQ[ZQUQJWZRMa!MLXX!-'*:2!!"PQX!JNKKNINKWRLX!#WKKQXk!`NSLM!?#WKKQX!LR!WM2c!

3FF;I@!YPQJP!XT[[LXRX!RPWR!)!JLMMX!KLjTQKL!-'*:%!!XQ[ZWMQZ[!NZ!RPLQK!JLMM!XTKUWJL!ILUNKL!

SQUULKLZRQWRQZ[! QZRN! -'*:*VKNSTJQZ[!)L3!JLMMX2! !^QRPNTR!)L3!JLMMXc! RPL!`IEJKL-'*:%!*GMNO!

XLL`X!RN!JN`VLZXWRL!Ia!VKNSTJQZ[!W!MWK[LK!ZT`ILK!NU!)LE!JLMMXc!RPL!JT`TMWRQbL!KLXTMR!

ILQZ[!`NKL! -(.*g!WZS! MLXX! 9!:;! VKNSTJLS!Ia! RPL!`IEJKL-'*:%!*GMNO!`NTXL2! !^PQML! RPQX!

SNLX! ZNR! VKNbL! RPWR! RPL! )! LUULJRNK! JLMMX! WKL! RPL! XNML! JWTXL! NU! RPL! PLWMLK! VPLZNRaVL!

NIXLKbLSc!QR!Q`VMQJWRLX!RPL`!WX!JNZRKQITRNKX!RN!XPWVL!NU!RPL!"!PLMVLK!KLXVNZXL!*/#3*312!

!

4.2 !"#"5,$/%3*#)/'%,'%=:6;.%O()/%

-R!QX!VLKPWVX!YNKRP!ZNRQZ[!QZ!RPLXL!JNZJMTSQZ[!KL`WKdX!RPWR!YPQML!RPL!`IEJKL-'*:%!*GMNO!

LOPQIQR!XQ[ZQUQJWZRMa!MNYLK!VWKWXQRL!ITKSLZ!QZ!RPL!UNNRVWS!JN`VWKLS!YQRP!-'*:%!*GMNO!WR!

RPL! LZS! VNQZR! NU! RPL! LOVLKQ`LZRc! RPL! VWKWXQRL! ITKSLZ! QZ! RPL! Ma`VP!ZNSLX! NU! RPL! RYN!

`QJL! KL`WQZX! JN`VWKWIML! RPKNT[PNTR2!^PQML! QR! QX! ILaNZS! RPL! XJNVL! NU! RPQX! RPLXQX! RN!

LOVMNKL!RPQX!VPLZN`LZNZc!YPWR!YL!JWZ!NIXLKbL!QX!RPWR!RPL!IWRRML[KNTZS!QZ!RPL!UNNRVWS!

WVVLWKX!RN!IL!SQUULKLZR!UKN`!RPWR!QZ!RPL!Ma`VP!ZNSLc!WZS!RPWR!WMRPNT[P!RPL!XW`L!XLR!NU!

)*! WZS!"*Ma`VPNJaRLX! WKL![NbLKZQZ[! RPL!INSalX! KLXVNZXL! RN! RPL! QZULJRQNZc! RPLa!SN! XN!

YQRP! SQUULKQZ[! MLbLMX! NU! XTJJLXX! QZ! RPLXL! RYN! XLRX! NU! RQXXTL2! ! ! -R! QX! VNXXQIML! RPWR! RPL! !"#

-.012!VWKWXQRLc!PWbQZ[!JN*LbNMbLS!YQRP!RPL!`W``WMQWZ!Q``TZL!XaXRL`c!VKLULKX!f!LbLZ!

SLVLZSX!f!NZ!RPL!Q``TZL!XaXRL`!RN!VKNMQULKWRL2!!4X!XTJP!RPL!Ma`VP!ZNSL!`Wa!WJR!WX!W!

KLXLKbNQK!UNK!RPL!VWKWXQRL!YPQML!XdQZ!WZS!`TXJML!RQXXTL!WKL!JNZRLXRLS!QZ!W!SQUULKLZR!YWa2!!

!

4.3 X*6(#"1%&66*'/%0/5;('5/%

-Z!NKSLK!RN!JKLWRL!RPL!`IEJKL-'*:%!*GMNO!`NTXLc!NTK!MWI!XLMLJRQbLMa!SLMLRLS!RPL!9!:;%!!NZ!

)*JLMMX!TXQZ[!RPL!+KL*'NO/!XaXRL`2!!"PQX!XaXRL`!VTR!RPL!+KL![LZL!NZ!WZ!`IE!VKN`NRLKc!W!

VKN`NRLK! RPWR! QX! LOVKLXXLS! LOJMTXQbLMa! WZS! VLKbWXQbLMa! QZ! LWKMa! )*JLMM! SLbLMNV`LZR!

?#NbQZ[!LR!WM2c!3FE3@2! !"PL!SLXQKLSc!WZS!NIXLKbLS!KLXTMRc!QX!RPWR!)*JLMMX!SN!ZNR!VKNSTJL!

UTZJRQNZWM! XTKUWJL! 9!:;%!2! !^PQML! WJJNKSQZ[! RN! RPL!`LJPWZQX`! LXRWIMQXPLS! Ia! #WKKQX!

?#WKKQX! LR! WM2c! 3FF;I@! RPQX! SLMLRQNZ! KLZSLKX! RPL! `IEJKL-'*:%!*GMNO! `NTXL! TZWIML! RN!
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VKNSTJL!)*LUULJRNK!3!!JLMMXc!QR!WMXN!PWX!WZNRPLK!TZQZRLZSLS!LUULJRc!ZW`LMa!RPL!WMRLKQZ[!NU!

RPL!WZRQINSa!JN`VNXQRQNZ!NU!RPQX!`NTXL2!!

!

"PL!9!:;%!! QX!W!dLa!XQ[ZWMMQZ[!VKNRLQZ! QZ!RPL!JMWXX*XYQRJPQZ[!VKNJLXX!?$hLKZQLdX!LR!WM2c!

EDD<e!1LPW!LR!WM2c!3FF6@2!!9!:;%!!QX!KLjTQKLS!QZ!NKSLK!UNK!WZRQINSa!VKNSTJQZ[!)*JLMMX!RN!

SQUULKLZRQWRL! QZRN! -[1E! WZS! -[$!VKNSTJLKX2! !^PQML! RPL! PT`NKWM! Q``TZL! KLXVNZXL! PWX!

ZNR!VKLbQNTXMa!ILLZ!JNZXQSLKLS!W!SLUQZQZ[!UWJRNK!QZ!!"#-.012!VWRPN[LZLXQX!?%NZLR!LR!WM2c!

3FFB@c!RPL!XRWKd!JNZRKWXR!ILRYLLZ!`IEJKL-'*:%!*GMNO!WZRQINSa!KLXVNZXL!WZS!JNZRKNM!-'*

:%!*GMNO!WZRQINSa!KLXVNZXL!`LKQRLS!XN`L!UTKRPLK!QZbLXRQ[WRQNZ2! !-Z!VWKRQJTMWKc! QZ!NKSLK!

RN! JNZJMTSL! RPWR! )! LUULJRNK! JLMMX! WKL! QZSLLS! KLXVNZXQIML! UNK! WMRLKQZ[! RPL! "! PLMVLK!

KLXVNZXLc! YL! ZLLS! RN! SL`NZXRKWRL! RPWR! RPL! SQbLK[LZR! WZRQINSa! KLVLKRNQKLX! ILRYLLZ!

RPLXL!RYN!`QJL!WKL!ZNR!ILPQZS!RPL!NIXLKbLS!VPLZNRaVL2!

!

^PQML!UTMMa!QZbLXRQ[WRQZ[!RPL!WZRQINSa!KLXVNZXL!YWX!NTRXQSL!RPL!XJNVL!NU!RPQX!RPLXQXc!YL!

YLKL!WIML!RN!JNZSTJR!W!VQMNR!LOVLKQ`LZR!YPQJP!VKNSTJLS!XN`L!QZRLKLXRQZ[!KLXTMRX2!!"N!

XT``WKQhL! RPL! ZWRTKL! NU! RPL! WZRQINSa! KLXVNZXL! STKQZ[!!"#-.012! QZULJRQNZc! -'*:%!*GMNO!

`QJL!RLZS!RN!VKNSTJL!W!VNMWKQhLS!RaVL!3!KLXVNZXL!*!ZW`LMa!PQ[P!MLbLMX!NU!-[1Ec!-[16!WZS!

-[$2!!4URLK!dZNJdQZ[!NTR!RPL!9!:;%!!NZ!)*JLMMXc!YL!NIXLKbL![KLWRMa!SQ`QZQXPLS!MLbLMX!NU!

RPLXL! RPKLL! WZRQINSa! QXNRaVLX! WZS! QZXRLWS! XLL! LMLbWRLS! MLbLMX! NU! -[13W! WZS! -[13Ic!

QZSQJWRQbL!NU!W!RaVL!E!WZRQINSa!KLXVNZXL2!

!

-Z! NKSLK! RN! WXXLXX! YPLRPLK! RPLXL! SQUULKLZJLX! WUULJR! RPL! VWRPN[LZLXQX! QZ! !"# -.012!

QZULJRQNZc!YL! TZSLKRNNd! W! XLKQLX! NU! WZRQINSa! RKWZXULK! LOVLKQ`LZRX2! ! -Z! VWKRQJTMWKc!YL!

TXLS! -[0*G*! KLJQVQLZR! `QJL! ?SLbNQS! NU! )*JLMMX! WZS! RPLKLUNKL! WZRQINSQLX@! WZS! RKLWRLS!

RPL`!YQRP!Q``TZL!XLKW!LQRPLK!UKN`!QZULJRLS!`IEJKL-'*:%!*GMNO!`QJL!NK!UKN`!QZULJRLS!-'*

:%!*GMNO! `QJL2! ! %LJQVQLZR! -[0*G*! `QJL! YLKL! QZULJRLS! YQRP! W! MNY! SNXL! NU! -'BE! WZS!

XTIXLjTLZRMa! XTIiLJRLS! RN! KL[TMWK! QZRKWVLKQRNZLWM! SNXLX! NU! WZRQINSa*JNZRWQZQZ[!

Q``TZL!XLKW2!!"PL!-[0*G*!KLJLQbQZ[!-'*:%!*GMNO!!XLKW!VKNbQSLS!RPL!JNZRKNM!?Q2L2!ZN!)*JLMMX!

ITR! W! ZNK`WM! "aVL! 3! IQWXLS! WZRQINSa! KLXVNZXL@!YPQML! RPL! -[0*G*! KLJLQbQZ[!`IEJKL-'*

:%!*GMNO! XLKW! VKNbQSLS! RPL! LOVLKQ`LZR! ?Q2L2! ZN! )*JLMMX! ITR! W! RaVL! E! IQWXLS! WZRQINSa!

KLXVNZXL@2! ! ^L! XPNTMS! KLQRLKWRL! RPWR! STL! RN! RQ`L! JNZXRKWQZRX! RPQX! LOVLKQ`LZR! YWX!

JNZSTJRLS! NZMa! NZJL2! ! .NZLRPLMLXXc! RPL! KLXTMRX! WKL! NU! QZRLKLXR2! ! "PL! -'*:%!*GMNO! XLKW!

KLJQVQLZRX! WVVLWKLS! RN! LOVLKQLZJL! W! `NKL! LOWJLKIWRLS! RKWiLJRNKa! NU! SQXLWXL! YQRP!

QZJKLWXLS! UNNRVWS! XYLMMQZ[! KLMWRQbL! RN! RPL! -[0*G*! JNZRKNM2! ! "PL! `IEJKL-'*:%!*GMNO! XLKW!



Univ
ers

ity
 of

 C
ap

e T
ow

n

! 3D!

KLJQVQLZRXc!QZ!JNZRKWXRc!WVVLWKLS!RN!XPNYLS!ZN!SQUULKLZJL!QZ!JN`VWKQXNZ!YQRP!RPL!-[0*G*!

JNZRKNM2!!

!

"PL! Q`VMQJWRQNZ! PLKL! QX! RPWR! YPQML! YL! PWbL! LXRWIMQXPLS! KLWXNZWIML! LbQSLZJL! RPWR! )!

LUULJRNK!JLMMX!VWKRQJQVWRL! QZ!XPWVQZ[!WZS! QZUMTLZJQZ[! RPL!"*PLMVLK!JLMM! KLXVNZXL!STKQZ[!

RPL!JNTKXL!NU!!"#-.012!QZULJRQNZ!?JNKKNINKWRQZ[!?#WKKQX!LR!WM2c!3FFF@c!RPLa!`Wa!ZNR!IL!RPL!

XNML!JNZRKQITRNK!RN!RPL!NIXLKbLS!`IEJKL-'*:%!*GMNO!VPLZNRaVL2!!"PLXL!VKLMQ`QZWKa!XLKW*

RKWZXULK! KLXTMRX! JNKKNINKWRL! LWKMQLK! LbQSLZJL! ?0QMLX! 3FF;c! ^WZWXLZ! 3FFB@! RPWR!

WZRQINSa! f! -[1E! WZS! -[$! QZ! VWKRQJTMWK! f!`Wa! JNZRKQITRL! RN! RPL! XTXJLVRQIML! -'*:%!*GMNO!

VPLZNRaVL2! !)a!dZNJdQZ[!NTR!RPL!9!:;%!!NZ!)*JLMMX! QZ!RPL!`IEJKL-'*:%!*GMNO!`NTXLc!YL!

`Wa! QZWSbLKRLZRMa! PWbL! KLSTJLS! RPL! VNRLZJa! YQRP! YPQJP! !"# -.012! `WZQULXRX! Ia!

KL`NbQZ[!RPL!XTXJLVRQIQMQRa!UWJRNKX!-[1E!WZS!-[$2!

4.4 H*$*#/%0/5/"#+.Y%%&6;#(I/)%E/#"%-#"'52/#%AN;/#,6/'$5%

4X!SQXJTXXLS!QZ!RPL!MQRLKWRTKL!KLbQLY!NU!RPQX!RPLXQXc!RPL!KNML!NU!WZRQINSa!QZ!'LQXP`WZQW!

QZULJRQNZ!QX!W!`WRRLK!NU!XN`L!SQXVTRL!?0QMLX!LR!WM2c!3FF;e!%NZLR!LR!WM2c!3FFBe!^WZWXLZ!LR!

WM2c!3FFB@2! !"PQX!VQMNR!LOVLKQ`LZRc!QU!JNZUQK`LS!WR!W!MWRLK!SWRLc!YNTMS!VKNbQSL!LbQSLZJL!

RPWR!RPL!PT`NKWM!Q``TZL!KLXVNZXL!SNLX!QZSLLS!PWbL!W!KNML!RN!VMWa!QZ!RPL!JNTKXL!NU!!"#

-.012!QZULJRQNZ2!

!

^PQML! YL! NIXLKbLS! SQUULKLZJLX! ILRYLLZ! `IEJKL-'*:%!*GMNO! WZS! -'*:%!*GMNO*XLKW!

KLJQVQLZRXc!NbLK!RPL!JNTKXL!NU!RPL!LOVLKQ`LZR!YL!LXRWIMQXPLS!RPWR!RPL!VKNRNJNM!UNK!RPLXL!

XLKW! RKWZXULKX! JNTMS! IL! Q`VKNbLS2! ! ^L! NIXLKbLS! RPWRc! QZ! XVQRL! NU! JNZSTJRQZ[! XLKW!

RKWZXULKX!WM`NXR!YLLdMac!KLJQVQLZR!`QJL!ZLbLK!WJPQLbLS!WZRQINSa!RQRLKX!JN`VWKWIML!RN!

RPNXL!NU! RPL!SNZNK!`QJL!?SWRW!ZNR!XPNYZ@2! !"PQX! QX!ZNR!XTKVKQXQZ[2! ! -Z!W!`NTXL!YQRP!W!

RNRWM!bNMT`L!NU!32;`M!NU!IMNNSc!W! RKWZXUTXQNZ!NU!F2:*F2A`M!NU!WZRQINSa!JNZRWQZQZ[!XLKW!

YNTMS!MLWS!RN!WZRQINSa!JNZJLZRKWRQNZX!NZL!RPQKS!RPWR!NU!RPL!SNZNK!`QJL2!!4SSQRQNZWMMac!

QZ!`IEJKL-'*:%!*GMNO! WZS! -'*:%!*GMNO!`QJLc! WZRQINSQLX! WKL! JKLWRLS! NZ! W! JNZRQZTWM! IWXQX!

YPLKLWX! QZ! RPL! -[0*G*! KLJQVQLZR!`QJLc! WZRQINSQLX! WKL! KLWIXNKILS! WZS! SL[KWSLS! QZ! RPL!

INSa! YQRPNTR! ILQZ[! KLVMWJLS2! ! "PL! WZRQINSa! RQRLK! QZ! RPLXL! -[0*G*! KLJQVQLZRX! RPTX!

KLXL`IMLX!W!VTMXL*KWRLc!YQRP!RQRLK!KQXQZ[!XPWKVMa!TVNZ!XLKW!RKWZXULK!WZS!RPLZ!SLJWaQZ[!

NbLK! RQ`L! TZRQM! RPL! ZLOR! RKWZXULK2! ! "PQX! JNZRKWXRX! YQRP! RQRLKX! QZ! W! ZNK`WM! WZRQINSa!

VKNSTJQZ[!`NTXL!YPQJP!WKL!RaVQJWMMa!LMLbWRLS!WZS!XTXRWQZLS2!

!
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(TRTKL! RKWZXULK! LOVLKQ`LZRX! JNTMS! `WdL! TXL! NU! RPL! 1KWSQ(KWJ! ,aXRL`! ?4`LKXPW`!

)QNXJQLZJLX@!YPLKLIa!Q``TZL!XLKW!QX!VWXXLS!RPKNT[P!RPL!1KWSQ(KWJ!1!JNMT`Z!QZ!NKSLK!

RN! JNZJLZRKWRL! WZRQINSQLX! ILUNKL! WS`QZQXRLKQZ[! RPL`! RN! KLJQVQLZR!`QJL2! ! !^QRP! MNYLK!

bNMT`LX!KLjTQKLSc!WZRQINSa!RQRLKX!JNTMS!IL!QZJKLWXLS!WZS!XLKW!RKWZXULKX!JNTMS!IL!SNZL!

`NKL!KL[TMWKMac!PLMVQZ[!RN!`NKL!WJJTKWRLMa!KLXL`IML!RPL!XQRTWRQNZ!QZ!W!ZNK`WM!`NTXL2!!

/KNRNJNM! WXQSLc! RPL! XLKW! RKWZXULK! LOVLKQ`LZR! NVLZX!TV! W!ZLY!VNXXQIQMQRac! ZW`LMa! RPWR!

RPL!VPLZNRaVL!NIXLKbLS!SNLX!ZNR!KLXTMR!LOJMTXQbLMa!UKN`!RPL!WJRQbQRa!NU!)!LUULJRNK!JLMMXc!

ITR! QX! LQRPLK! LZRQKLMa! W! KLXTMR! NU! W! SQbLK[LZR! WZRQINSa! KLXVNZXLc! NK! NRPLKYQXL! XN`L!

JN`IQZWRQNZ! NU! RPL! WJRQbQRa! NU! )! LUULJRNK! JLMMX! WZS! NU! RPL! JPWZ[LS! PT`NKWM! Q``TZL!

KLXVNZXL2!

4.5 H*$*#/%0/5/"#+.Y%%3('/%<"##(T%G.,6/#"%AN;/#,6/'$5%

^PQML!YL! PWbL! SL`NZXRKWRLS! RPWR!`IEJKL-'*:%!*GMNO!`QJL! LOPQIQR! W! JPWZ[LS! JaRNdQZL!

`QMQLT! WX! W! KLXTMR! NU! RPL! 9!:;%!! SLMLRQNZ! NZ! )! JLMMXc! YL! PWbL! ZNR! LMTJQSWRLS! RPL!

`LJPWZQX`! Ia! YPQJP! RPL! QZUMTLZJL! QX! LOLKRLS2! ! ! -R! QXc! UNK! LOW`VMLc! VNXXQIML! RPWR! RPL!

VNMWKQhLS! "aVL! E! WZRQINSa! KLXVNZXL! QZ! RPL! `IEJKL-'*:%!*GMNO! `NTXL! QZSQKLJRMa! ULLSX!

IWJd! RN! SLZSKQRQJ! JLMMX! WZS!`WJKNVPW[LX! ?>WZL! WZS!0NXXLKc! 3FFEe! 8WZ[! LR! WM2c! 3FFA@!

RPTX!JPWZ[QZ[!RPL!ZWRTKL!NU!RPL!"*PLMVLK!KLXVNZXL!bQW!RPLXL!WZRQ[LZ!VKLXLZRQZ[!JLMMX2!!-R!

QX!WMXN!VNXXQIML!RPWR!NTK!NKQ[QZWM!PaVNRPLXQX!XRWZSXc!ZW`LMa!RPWR!)!LUULJRNK!JLMMX!SQKLJRMa!

VKQ`L!"!PLMVLK!JLMMX!RPKNT[P!RPL!VKNSTJRQNZ!NU!-(.*g!WZS!9!:;2!!-Z!NKSLK!RN!SLUQZQRQbLMa!

RLXR!RPL!MWRRLK!PaVNRPLXQXc!YL!PWbL!SLbLMNVLS!RPL!INZL!`WKKNY!JPQ`LKW!LOVLKQ`LZRWM!

XLRTV!NTRMQZLS!ILMNY2!

!

^L! WKL! WXdQZ[! RPL! jTLXRQNZ_! -X! 9!:;! VKNSTJLS! Ia! )! JLMMX! KLXVNZXQIML! UNK! XPWVQZ[! RPL!

XTXJLVRQIML!"*PLMVLK!3!KLXVNZXL!NIXLKbLS!QZ!)4')GJ!`QJLv!!)LJWTXL!ZN!RKWZX[LZQJ!`QJL!

JTKKLZRMa!LOQXR!RPWR!PWbL!RPQX!VKNVLKRa!?Q2L2!)*JLMMX!RPWR!SN!ZNR!VKNSTJL!9!:;@c!NZL!YWa!RN!

RLXR! RPQX! QX! RN! JKLWRL! W! `QOLS! INZL! `WKKNY! JPQ`LKW2! ! "PQX! QX! W! XRWZSWKS! VKNJLSTKL!

YPLKLIa! `QJL! MWJdQZ[! )! JLMMX! ?-[0*G*@! WKL! QKKWSQWRLS! WZS! KLJNZXRQRTRLS! YQRP! 9!:;!

SLUQJQLZR!)!JLMMX!UKN`!9!:;*G*!`QJL2!!"PL!KLXTMR!QX!W!VKNOa!UNK!W!YQMSRaVL!)4')GJ!`NTXL!

YPNXL!)*JLMMX! JWZZNR! VKNSTJL! 9!:;2! ! -U! RPLXL! INZL!`WKKNY! JPQ`LKWX! JNZRKNM!!"#-.012!

QZULJRQNZ! QZ! RPL! XW`L! YWa! RPL! `IEJKL-'*:%!*GMNO! `QJL! SNc! YL! YQMM! PWbL! SLUQZQRQbLMa!

XPNYZ! RPWR! RPL! 9!:;! VKNSTJLS!Ia!)! LUULJRNK!3! JLMMX! QX! QZSLLS! KLXVNZXQIML! UNK! RPL!"P3!

IQWXLS!JLMMTMWK!Q``TZL!KLXVNZXL!WZS!RPLKLUNKL!RPL!XTXJLVRQIQMQRa!NU!RPL!)4')GJ!`NTXL!

RN!!"#-.0122!!!
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"PL!LOVLKQ`LZRWM!XLRTV!QX!WX!UNMMNYX_!

$;DC<%O'!!)NZL!0WKKNY!+PQ`LKW!$OVLKQ`LZRWM!,LRTV!
1KNTV! .N2!0QJL! 7LXJKQVRQNZ! %LJNZXRQRTRQNZ!
1KNTV!E! B! 0QJL!YG!ZNK`WM!)!JLMMX! BFm!-[0*G*!3Fm!)4')GJ!
1KNTV!3! B! 0QJL!YG!-'*:!dZNJd*NTR!)!JLMMX! BFm!-[0*G*!3Fm!9!:;*G*!
1KNTV!6! B! 0QJL!YG!-'*:%\!dZNJd*NTR!)!JLMMX! BFm!-[0*G*!3Fm!)!9!:;%\*

G*!
!
-U!RPL!)!LUULJRNK!JLMM!PaVNRPLXQX!QX!JNKKLJRc!RPLZ!YL!YNTMS!LOVLJR!1KNTV!E!RN!IL!

XTXJLVRQIML!RN!!"#-.012!QZULJRQNZc!1KNTV!3!RN!JNZRKNM!QZULJRQNZ!QZ!W!XQ`QMWK!YWa!RN!

`IEJKL-'*:%!*GMNO!`QJLc!WZS!1KNTV!6!RN!JNZRKNM!QZULJRQNZ!QZ!W!XQ`QMWK!YWa!RN!1KNTV!32!!-Uc!

PNYLbLKc!1KNTV!E!WZS!3!WKL!INRP!XTXJLVRQIML!ITR!1KNTV!6!QX!ZNRc!RPQX!YNTMS!MLZS!UTKRPLK!

LbQSLZJL!RN!RPL!JNTZRLK*PaVNRPLXQX!RPWR!QR!QX!ZNR!RPL!)*LUULJRNK!3!JLMMX!ILPQZS!RPL!

XTXJLVRQIQMQRa!ITR!XN`L!WMRLKZWRQbL!)!JLMM!`LJPWZQX`!XTJP!WX!RPL!!WZRQINSa!KLXVNZXL2!

4.6 G('+1*5,('%
!

-Z!RPQX!VQLJL!NU!KLXLWKJP!YL!JNZUQK`LS!RPL!KLXQXRWZR!VPLZNRaVL!NU!RPL!`IEJKL-'*:%!*GMNO!

`NTXL! TVNZ! QZULJRQNZ!YQRP!!"#-.012! 'C6D! WZS! LORLZSLS! RPQX! VPLZNRaVL! RN! RPL!`NKL!

bQKTMLZR!XRKWQZ!NU!!"#-.012!-'BE2!!"PQX!VPLZNRaVL!KWQXLX!QZRLKLXRQZ[!jTLXRQNZX!WINTR!RPL!

TZSLKMaQZ[!`LJPWZQX`2!!^L!PWbL!XPNYZ!RPWR!RPL!JaRNdQZL!`QMQLT!QZ!RPL!`IEJKL-'*:%!*

GMNO!XPNYX!W!"PE!IQWX!?`NKL!-(.*gc!MLXX!9!:;@!QZ!JN`VWKQXNZ!YQRP!RPL!JNZRKNM!!-'*:%!*GMNO!

`NTXL2!!!^L!XPNYLS!RPWR!RPL!JaRNdQZL!VKNSTJQZ[!)*JLMMX!QZ!RPL!`IEJKL-'*:%!*GMNO!`NTXL!

RLZS! RN! JNZRWQZ!`NKL! -(.*g! WZS! MLXX! 9!:;c! TZSLKMQZQZ[! RPL! JPWZ[LS! JN`VNXQRQNZ!NU!)*

LUULJRNK! JLMMX! QZ! RPL!`IEJKL-'*:%!*GMNO!`NTXL2! ! !^PQML! RPQX! MLZSX! LbQSLZJL! RNYWKS! W! )!

LUULJRNK!JLMM!`LJPWZQX`!ILMaQZ[!RPL!KLXQXRWZR!VPLZNRaVL!NU!RPL!`IEJKL-'*:%!*GMNO!`NTXLc!

YL! WMXN! XPNYLS! RPWR! `IEJKL-'*:%!*GMNO! WZS! )4')GJ! `QJL! XPNY! JNZRKWXRQZ[! WZRQINSa!

KLVLKRNQKLX2! 0IEJKL-'*:%!*GMNO! VKNSTJL! KLMWRQbLMa! PQ[P! MLbLMX! NU! -[13W! WZS! -[13I! ITR!

SKW`WRQJWMMa!KLSTJLS!MLbLMX!NU!-[1E!WZS!-[$2!!^L!JNZSTJRLS!W!VQMNR!XLKW*RKWZXULK!XRTSa!

YPQJP!XT[[LXRX! RPWR! RPL!SQbLK[LZR!WZRQINSa!KLVLKRNQKL!NU! RPL!`IEJKL-'*:%!*GMNO!`NTXL!

`Wa! QZSLLS! JNZRKQITRL! RN! QRX! KLXQXRWZR! VPLZNRaVL2! ! "PQX! MLZSX! LbQSLZJL! RN!YNKd! UQKXR!

SNZL!Ia!?0QMLX!LR!WM2c!3FF;@!NZ!RPL!KNML!NU!RPL!PT`NKWM!Q``TZL!KLXVNZXL!QZ!!"#-.012c!WX!

YLMM!WX!JMQZQJWM!NIXLKbWRQNZX!`WSL!Ia!NRPLK!KLXLWKJPLKX!?&hIQM[L!LR!WM2c!3FF<@2!

!

^PQML! RPQX! XLKQLX! NU! LOVLKQ`LZRX! PWX! ZNR! UTMMa! JMWKQUQLS! RPL!`LJPWZQX`! Ia!YPQJP! RPL!

`IEJKL-'*:%!*GMNO!VPLZNRaVL!QX![LZLKWRLSc! QR!ZNZLRPLMLXX!VKNbQSLX!RPL![KNTZSYNKd!UNK!
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VNRLZRQWMMa!QZRLKLXRQZ[!UTKRPLK!LOVLKQ`LZRWRQNZ2!!-Z!VWKRQJTMWKc!RPL!JN`IQZWRQNZ!NU!XLKW!

RKWZXULK! LOVLKQ`LZRX! WZS! `QOLS! INZL! `WKKNY! JPQ`LKW! LOVLKQ`LZRX! NTRMQZLS! WINbL!

XPNTMS!WR!RPL!bLKa!MLWXR!LMTJQSWRL!YPLRPLK!QR!QX!RPL!JPWZ[LS!WZRQINSa!KLVLKRNQKL!NK!RPL!

JPWZ[LS!)!LUULJRNK!JLMM!VNVTMWRQNZ!RPWR!QX!SKQbQZ[!RPL!VPLZNRaVL2!!-Z!RPL!LbLZR!QR!QX!RPL!

UNK`LKc!YL!YQMM!PWbL!XPNYZ!*!JNZRKWKa!RN!YPWR!YWX!VKLbQNTXMa!TZSLKXRNNS!?%NZLR!LR!WM2c!

3FFB@!*!RPWR!RPL!PT`NKWM!Q``TZL!KLXVNZXL!QX!W!dLa!W[LZR!QZ!!"#-.012!VWRPN[LZLXQX2!!-Z!

RPL!LbLZR!QR!QX!RPL!MWRRLKc!YL!YQMM!PWbL!XPNYZ!QZ!W!MQbL!SQXLWXL!`NSLM!PNY!)!LUULJRNK!JLMMX!

JWZ!QZUMTLZJL!RPL!XPWVL!NU!RPL!"!PLMVLK!KLXVNZXL!WZS!PLZJL!JPWZ[L!SQXLWXL!NTRJN`L2!

!

!

!

%
!



Univ
ers

ity
 of

 C
ap

e T
ow

n

! 66!

#<F<H<>9<:%_%!;H6%&%

"#$%&'!()*)'!$%+!",-.+'!/)!012234)!567!8!9.::!-.-&;<!=%!>!9.::?+.@=9=.%A!-=9.)!B!CDE!(.+!
"#$'!F13G?F1HI)!

"JK;<'!B)L)'!L&9,&%'!*)'!M;$K.;'!L)'!B$%#.%'!N)O)'!$%+!>&%%.@&<'!B)P)!0122F4)!56F1!=#!$!:=Q$%+!
@&;!56FR!$%+!;.QJ:$A.#!SQC!E;&+J9A=&%)!T$AJ;.!$%#'!GUG?GUH)!

>.:V$=+'!P)'!W$:.%XJ.:$'!B)M)'!N$-,$Y='!*)'!/&YA&%'!C)'!*$9V#'!6)Z)'!$%+!/=K.=;&'!B)()!0FUUU4)!
6.:$<.+?A<E.!,<E.;#.%#=A=[=A<!A&!L,:.K&A&-J#!E$E$A$#=!#$%+!@:<!K=A.\!"%!$+$EA=[.!;.#E&%#.!
=%+J9.+!K<!A,.!@:<]!L;&9!T$A:!"9$+!*9=!O!*!"!&''!3HUI?3HU2)!

>.;Q-$%%'!5)5)'!/$-$V;=#,%$'!5)'!N&;%$9V='!()'!$%+!*A&,:-$%'!*)")!0FUU14)!S-E$=;.+!8!9.::!
=--J%=A<!=%!>!9.::?+.@=9=.%A!-=9.!@&::&Y=%Q![=;$:!9.%A;$:!%.;[&J#!#<#A.-!=%@.9A=&%)!B!
S--J%&:!"(''!1GHG?1G7R)!

5,.%'!5)'!M$J:A'!")'!*,.%'!Z)'!$%+!T$K$[='!T)!0122I4)!(&:.9J:$;!9:&%=%Q!$%+!.DE;.##=&%!&@!
.$;:<!8!9.::!9&#A=-J:$A&;<!-&:.9J:.?1!$%+!=A#!9,$;$9A.;=X$A=&%!$#!>H?F!-&:.9J:.)!B!S--J%&:!
"%)'!I2F2?I2R3)!

5&%#A$%A'!*)'!*9,Y.=AX.;'!T)'!^.#A'!B)'!/$%%.<'!L)'!$%+!>&AA&-:<'!N)!0122G4)!>!:<-E,&9<A.#!
9$%!K.!9&-E.A.%A!$%A=Q.%?E;.#.%A=%Q!9.::#!@&;!E;=-=%Q!56I_!8!9.::#!A&!E;&A.=%!$%A=Q.%#!=%!
[=[&)!B!S--J%&:!"%%'!RHRI?RHI1)!

5J%%=%Q,$-'!")`)'!`$::&%'!L)M)'!N,$%'!()'!W$9,.;&%'!*)'!"9,$?a;K.$'!b)'!($9Z.%%$%'!S)5)'!
(9N.%X=.'!")T)'!$%+!8&.::%.;'!N)()!0FUUF4)!8,F!$9A=[=A=.#!=%+J9.+!+J;=%Q![=;Q=%!8!9.::!E;=-=%Q!
=%!A,.!$K#.%9.!&@!SZ?I'!SZ?1R'!$%+!>!9.::#)!B!S--J%&:!"(&'!F2UU?F2U3)!

CE#A.=%'!()()'!6=!/&#$'!`)'!B$%V&[=9'!6)'!*,.;'!")'!$%+!($AX=%Q.;'!L)!0122G4)!*J99.##@J:!8!9.::!
E;=-=%Q!=%!>!9.::?+.@=9=.%A!-=9.)!B!CDE!(.+!"#)'!21G?2FF)!

CX.;%=.V#'!B)'!*9,%$;;'!>)'!(.AX'!N)'!$%+!6J#9,:'!")!012234)!8,.!,J-$%!SQC!Q.;-:=%.!E;&-&A.;!
=#!;.QJ:$A.+!K<!=%A.;:.JV=%?I'!=%A.;:.JV=%?1R'!=%A.;@.;&%?$:E,$!$%+!=%A.;@.;&%?Q$--$![=$!$%!
=%A.;@.;&%?Q$--$?$9A=[$A.+!#=A.!$%+!=A#!@:$%V=%Q!;.Q=&%#)!CJ;!B!>=&9,.-!)*+'!33H?3HR)!

`.$;&%'!6)8)'!$%+!5$;;&::'!()5)!0FUUU4)!/.QJ:$A=&%!&@!>!:<-E,&9<A.!;.#E&%#.#!A&!@&;.=Q%!$%+!
#.:@?$%A=Q.%#!K<!A,.!5612c56F1!9&-E:.D)!"%%J!/.[!S--J%&:!"#'!R2R?IFF)!

`;..-$%'!M)B)'!M;$<'!M)*)'!M=--='!5)6)'!Z&-K$;+'!6)>)'!d,&J'!Z)B)'!^,=A.'!()'!`=%Q.;&A,'!B)6)'!
M;=KK.%'!B)M)'!$%+!T$+:.;'!Z)()!012214)!*A;J9AJ;.'!.DE;.##=&%'!$%+!8!9.::!9&#A=-J:$A&;<!
$9A=[=A<!&@!A,.!-J;=%.!,&-&:&QJ.!&@!A,.!,J-$%!>!:<-E,&9<A.!$9A=[$A=&%!$%A=Q.%!>H)!B!CDE!
(.+!"'*'!3FG?3R1)!

M.,$'!/)*)'!B$K$;$'!b)b)'!$%+!>;&+.J;'!*)/)!0FUUR4)!8,.!;.QJ:$A=&%!&@!=--J%&Q:&KJ:=%!C!
9:$##?#Y=A9,!;.9&-K=%$A=&%)!T$A!/.[!S--J%&:!$'!HF1?HRF)!

b$;;=#'!6)L)'!M&&+;=9,'!*)'!M.;A,'!")B)'!L.%Q'!*)Z)'!$%+!ZJ%+'!`)C)!0FUUG$4)!/.QJ:$A=&%!&@!S`T?
Q$--$!E;&+J9A=&%!K<!>!.@@.9A&;!1!9.::#\!.##.%A=$:!;&:.#!@&;!8?K.A!$%+!A,.!S`T?Q$--$!
;.9.EA&;)!B!S--J%&:!"'*'!3H71?3H2U)!



Univ
ers

ity
 of

 C
ap

e T
ow

n

! 6:!

b$;;=#'!6)L)'!M&&+;=9,'!*)'!(&,;#'!N)'!(&,;#'!()'!$%+!ZJ%+'!`)C)!0FUUGK4)!5JAA=%Q!.+Q.\!A,.!
+.[.:&E-.%A!&@!SZ?I?E;&+J9=%Q!>!9.::#!0>!.@@.9A&;!F!9.::#4!=#!9&%A;&::.+!K<!SZ?I'!SZ?I!;.9.EA&;!
$:E,$'!$%+!8,F!9.::#)!B!S--J%&:!"'%'!H1UR?H1UH)!

b$;;=#'!6)L)'!b$<%.#'!Z)'!*$<:.#'!L)5)'!6J#&'!6)N)'!C$A&%'!*)()'!Z.E$V'!T)()'!B&,%#&%'!Z)Z)'!
*Y$=%'!*)Z)'!$%+!ZJ%+'!`)C)!0FUUU4)!/.9=E;&9$:!;.QJ:$A=&%!&@!E&:$;=X.+!9<A&V=%.!E;&+J9A=&%!K<!
.@@.9A&;!>!$%+!8!9.::#)!T$A!S--J%&:!"'!IHG?I7F)!

b.;K.;A'!6)/)'!b&:#9,.;'!5)'!(&,;#'!()'!";.%+#.'!>)'!*9,Y.Q-$%%'!")'!/$+Y$%#V$'!()'!Z..A&'!
()'!N=;#9,'!/)'!b$::'!L)'!(&##-$%%'!b),!-.!/01!0FUUI4)!":A.;%$A=[.!-$9;&E,$Q.!$9A=[$A=&%!=#!
.##.%A=$:!@&;!#J;[=[$:!+J;=%Q!#9,=#A&#&-=$#=#!$%+!+&Y%-&+J:$A.#!8!,.:E.;!1!;.#E&%#.#!$%+!
=--J%&E$A,&:&Q<)!S--J%=A<!)+'!3FR?3RG)!

b&K.=V$'!C)'!8,=.-$%%'!*)'!*A&;9,'!>)'!BJ-$$'!b)'!T=.:#.%'!L)B)'!L.:$%+$'!/)'!$%+!/.A,'!()!
0FUU34)!8.#A=%Q!Q.%.!@J%9A=&%!.$;:<!=%!A,.!>!9.::!:=%.$Q.!=%!-K1?9;.!-=9.)!L;&9!T$A:!"9$+!*9=!
O!*!"!"+$'!1RH72?1RH2I)!

b&@@'!B)!0FUUU4)!(.A,&+#!&@!>:&&+!5&::.9A=&%!=%!A,.!(&J#.)!Z$K!"%=-$:!)&'!IH?GR)!

b&[=%Q'!B)5)'!N=;#A.=%'!`)'!T=.JY.%,J=X.%'!T)C)'!`=9V'!Z)5)'!b&K.=V$'!C)'!/.A,'!()'!$%+!
>;&-K$9,.;'!`)!0FU1F4)!>!9.::#!A,$A!E;&+J9.!=--J%&Q:&KJ:=%!C!-.+=$A.!9&:=A=#!=%!>"Z>c9!
-=9.)!M$#A;&.%A.;&:&Q<!"*)'!23?1U7)!

N$-,$Y='!*)'!>.:V$=+'!P)'!(&+='!M)'!/&YA&%'!C)'!$%+!*$9V#'!6)!0FUUU4)!L;&A.9A=&%!$Q$=%#A!
9JA$%.&J#!:.=#,-$%=$#=#!;.#J:A=%Q!@;&-!K=A.#!&@!J%=%@.9A.+!#$%+!@:=.#)!*9=.%9.!)&+'!1RG1?
1RGI)!

N$%.'!()()'!$%+!(&##.;'!6)()!0FUU14)!8,.!;&:.!&@!SZ?1U!=%!E;&-&A=%Q!+=#.$#.!E;&Q;.##=&%!=%!
:.=#,-$%=$#=#)!B!S--J%&:!"(('!11I1?11IH)!

N=A$-J;$'!6)'!$%+!/$e.Y#V<'!N)!0122F4)!8$;Q.A.+!+=#;JEA=&%!&@!-J!9,$=%!-.-K;$%.!.D&%!
9$J#.#!:&##!&@!,.$[<?9,$=%!$::.:=9!.D9:J#=&%)!T$AJ;.!$%('!1GI?1G3)!

NJ;A?B&%.#'!C)")'!Z=$%&'!6)'!b$<M:$##'!N)")'!>.%$9.;;$@'!>)'!*<'!()*)'!$%+!"KK$#'!")N)!012774)!
8,.!;&:.!&@!$%A=Q.%?E;.#.%A=%Q!>!9.::#!=%!8!9.::!E;=-=%Q!=%![=[&)!*AJ+=.#!&@!>!9.::?+.@=9=.%A!
-=9.)!B!S--J%&:!"*+'!RHHR?RHH7)!

Z$%Q'!/)'!/JA#9,-$%'!/)Z)'!M;.$[.#'!6)/)'!$%+!(J;;$<'!L)B)!0FUUF4)!"JA&9;=%.!+.$9A=[$A=&%!&@!
-$9;&E,$Q.#!=%!A;$%#Q.%=9!-=9.!9&%#A=AJA=[.:<!&[.;.DE;.##=%Q!SZ?1U!J%+.;!9&%A;&:!&@!A,.!
,J-$%!5637!E;&-&A.;)!B!S--J%&:!"(#'!RIUF?RI11)!

Z$%Q,&;%.'!B)'!5;&##'!5)'!*.=D$#'!C)'!Z='!5)'!$%+![&%!+.;!^.=+'!8)!012274)!"!;&:.!@&;!>!9.::#!=%!A,.!
+.[.:&E-.%A!&@!8!9.::!,.:E.;!@J%9A=&%!=%!$!-$:$;=$!=%@.9A=&%!=%!-=9.)!L;&9!T$A:!"9$+!*9=!O!*!
"!&%'!1HRU?1HRI)!

Z.&%'!>)'!$%+!";+$[=%'!5)!0FUU74)!(&%&9<A.!-=Q;$A=&%!A&!=%@:$-.+!#V=%!$%+!:<-E,!%&+.#!=#!
+=@@.;.%A=$::<!9&%A;&::.+!K<!Z?#.:.9A=%!$%+!L*MZ?1)!>:&&+!"""'!R1F3?R1RU)!

Z.&%'!>)'!Z&E.X?>;$[&'!()'!$%+!";+$[=%'!5)!0FUUH4)!(&%&9<A.?+.;=[.+!+.%+;=A=9!9.::#!@&;-.+!
$A!A,.!=%@.9A=&%!#=A.!9&%A;&:!A,.!=%+J9A=&%!&@!E;&A.9A=[.!8!,.:E.;!1!;.#E&%#.#!$Q$=%#A!
Z.=#,-$%=$)!S--J%=A<!)('!G12?GR1)!



Univ
ers

ity
 of

 C
ap

e T
ow

n

! 6;!

Z=%+#$<!0FUUF4)!Z.=#,-$%=$#=#!=%!"-.;=9$%!`&D,&J%+#\!"%!C-.;Q=%Q!d&&%&#=#]!
5&-E.%+=J-!)*'!RUI)!

($#A;&.%='!L)'!*=--&%#'!5)'!`&Y:.;'!/)'!b&;-$.9,.'!5)C)'!$%+!6&JQ$%'!M)!0FUUU4)!SQ,?30?c?4!
0>?9.::?+.@=9=.%A4!-=9.!@$=:!A&!-&J%A!#&:=+!$9fJ=;.+!;.#=#A$%9.!A&!&;$:!9,$::.%Q.!Y=A,![=;J:.%A!
*$:-&%.::$!.%A.;=9$!#.;&[$;!A<E,=-J;=J-!$%+!#,&Y!=-E$=;.+!8,1!8?9.::!;.#E&%#.#!A&!
*$:-&%.::$!$%A=Q.%#)!S%@.9A!S--J%!(#'!I3?GR)!

(=:.#'!*)")'!5&%;$+'!*)()'!":[.#'!/)M)'!B.;&%=-&'!*)()'!$%+!(&##.;'!6)()!0FUUG4)!"!;&:.!@&;!
SQM!=--J%.!9&-E:.D.#!+J;=%Q!=%@.9A=&%!Y=A,!A,.!=%A;$9.::J:$;!E$A,&Q.%!Z.=#,-$%=$)!B!CDE!
(.+!)+"'!HIH?HGI)!

(&,;#'!()'!Z.+.;-$%%'!>)'!N&,:.;'!M)'!6&;@-J::.;'!")'!M.##%.;'!")'!$%+!>;&-K$9,.;'!`)!
012224)!6=@@.;.%9.#!K.AY..%!SZ?I?!$%+!SZ?I!;.9.EA&;!$:E,$?+.@=9=.%A!-=9.!=%!9,;&%=9!
:.=#,-$%=$#=#!;.[.$:!$!E;&A.9A=[.!;&:.!@&;!SZ?1R!;.9.EA&;!#=Q%$:=%Q)!B!S--J%&:!"()'!HRUF?
HRU7)!

agM$;;$'!")'!$%+!(J;E,<'!N)()!0FUU24)!`;&-!SZ?1U!A&!SZ?1F\!,&Y!E$A,&Q.%#!$%+!A,.=;!
E;&+J9A#!#A=-J:$A.!"L5#!A&!=%+J9.!80b41!+.[.:&E-.%A)!T$A!S--J%&:!"+'!2F2?2RF)!

aXK=:Q.'!b)'!"V#&<'!T)'!MJ;.:'!()*)'!$%+!P$X$;'!*)!0FUU34)!SQM!$%+!SQM!#JK9:$##!$%A=K&+=.#!=%!
E$A=.%A#!Y=A,!$9A=[.!9JA$%.&J#!:.=#,-$%=$#=#)!B!(.+!(=9;&K=&:!%%'!1RF2?1RR1)!

L,=::=E#'!B)")'!/&-K$::'!5)M)'!b&KK#'!()W)'!C;%#A'!6)T)'!*,J:AX'!Z)'!$%+!^.=Q:.'!^)a)!012234)!
56I_!8!9.::!$9A=[$A=&%!$%+!A&:.;$%9.!=%+J9A=&%!=%!>!9.::!V%&9V&JA!-=9.)!B!CDE!(.+!"#$'!1RR2?
1RII)!

/$9&&#=%'!C)Z)'!$%+!>.[.;:.<'!*)()!0122H4)!Z.=#,-$%=$!-$e&;\!E;&-$#A=Q&A.#!=%+J9.!
.DE;.##=&%!&@!$!#JK#.A!&@!9,.-&V=%.!Q.%.#!=%!-J;=%.!-$9;&E,$Q.#)!CDE!L$;$#=A&:!#%'!F7R?
F2G)!

/=[.;$'!")'!5,.%'!5)5)'!/&%'!T)'!6&JQ,.;A<'!B)L)'!$%+!/&%'!P)!0FUU14)!/&:.!&@!>!9.::#!$#!$%A=Q.%?
E;.#.%A=%Q!9.::#!=%![=[&!;.[=#=A.+\!$%A=Q.%?#E.9=@=9!>!9.::#!$;.!.##.%A=$:!@&;!8!9.::!.DE$%#=&%!=%!
:<-E,!%&+.#!$%+!@&;!#<#A.-=9!8!9.::!;.#E&%#.#!A&!:&Y!$%A=Q.%!9&%9.%A;$A=&%#)!S%A!S--J%&:!
"$'!1G7R?1G2R)!

/&Q.;#'!()C)'!S:Q'!8)'!T=V&:$.['!")W)'!`.;QJ#&%'!()")'!$%+!>$A.#'!L)")!0FUUI4)!8;$%#-=##=&%!&@!
9JA$%.&J#!:.=#,-$%=$#=#!K<!#$%+!@:=.#!=#!.%,$%9.+!K<!;.QJ;Q=A$A=&%!&@!@LLM)!T$AJ;.!*$+'!
I3R?I3H)!

/&%.A'!5)'!b$J<&%?Z$!8&;;.'!P)'!/.[$X?>;.A&%'!()'!($#A.:=9'!>)'!8$99,=%=?5&AA=.;'!`)'!Z&J=#'!B)'!
$%+!Z$J%&=#'!L)!0FU1U4)!/.QJ:$A&;<!>!9.::#!#,$E.!A,.!+.[.:&E-.%A!&@!8,F!=--J%.!;.#E&%#.#!
=%!>"Z>c9!-=9.!=%@.9A.+!Y=A,!Z.=#,-$%=$!-$e&;!A,;&JQ,!SZ?1U!E;&+J9A=&%)!B!S--J%&:!"#*'!
773?72I)!

/&%.A'!5)'!W&=QA'!b)'!b=--.:;=9,'!b)'!6&J9.<'!()")'!b$J<&%?Z$!8&;;.'!P)'!/.[$X?>;.A&%'!()'!
8$99,=%=?5&AA=.;'!`)'!>;&%'!5)'!Z&J=#'!B)'!$%+!Z$J%&=#'!L)!0FUU74)!Z.=#,-$%=$!-$e&;?#E.9=@=9!>!
9.::#!$;.!%.9.##$;<!@&;!8,F!9.::!+.[.:&E-.%A!$%+!#J#9.EA=K=:=A<!A&!Z)!-$e&;!ZWR2!=%!>"Z>c9!
-=9.)!B!S--J%&:!"#+'!I7FG?I7RG)!



Univ
ers

ity
 of

 C
ap

e T
ow

n

! 6<!

/&##=?>.;Q-$%%'!>)'!(J::.;'!S)'!$%+!M&+=%,&'!C)>)!0122R4)!8b1!$%+!8bF!8?9.::!#JK#.A#!$;.!
+=@@.;.%A=$::<!$9A=[$A.+!K<!-$9;&E,$Q.#!$%+!>!9.::#!=%!-J;=%.!:.=#,-$%=$#=#)!S%@.9A!S--J%!
("'!FF33?FF32)!

*$9V#'!6)Z)'!*9&AA'!L)")'!"#&@#V<'!/)'!$%+!*,.;'!`)")!0127I4)!5JA$%.&J#!:.=#,-$%=$#=#!=%!$%A=?
SQ(?A;.$A.+!-=9.\!.%,$%9.+!;.#=#A$%9.!+J.!A&!@J%9A=&%$:!+.E:.A=&%!&@!$!>!9.::?+.E.%+.%A!8!
9.::!=%[&:[.+!=%!A,.!#JEE;.##&;!E$A,Y$<)!B!S--J%&:!"$)'!FUHF?FUHH)!

*<E.V'!B)L)'!5,J%Q'!5)Z)'!($<&;'!*)C)'!*JK;$-$%<$-'!B)()'!M&:+-$%'!*)B)'!*=.KJ;A,'!6)*)'!
^&:@'!*)`)'!$%+!*9,$JK'!/)M)!0122R4)!/.#&:JA=&%!&@!9JA$%.&J#!:.=#,-$%=$#=#\!=%A.;:.JV=%!1F!
=%=A=$A.#!$!E;&A.9A=[.!8!,.:E.;!A<E.!1!=--J%.!;.#E&%#.)!B!CDE!(.+!"'''!1H2H?17UF)!

8.=D.=;$'!5)/)'!8.=D.=;$'!()B)'!M&-.#'!/)>)'!*$%A&#'!5)*)'!"%+;$+.'!>)>)'!/$@@$.:.?T.AA&'!S)'!
*=:[$'!B)*)'!MJQ:=.:-&AA='!")'!(=;$%+$'!B)5)'!>$;;$:'!"),!-.!/01!0FUUG4)!*$:=[$!@;&-!ZJAX&-<=$!
:&%Q=E$:E=#!=%+J9.#!55!9,.-&V=%.!:=Q$%+!Fc-&%&9<A.!9,.-&$AA;$9A$%A!E;&A.=%?1!.DE;.##=&%!
$%+!-$9;&E,$Q.!;.9;J=A-.%A)!B!S--J%&:!"'%'!7RI3?7RGR)!

W=.=;$'!Z)h)'!b&%+&Y=9X'!>)6)'!"@&%#&'!Z)5)'!^<#&9V$'!()'!8;=%9,=.;='!M)'!$%+!*9&AA'!L)!0122I4)!
S%@.9A=&%!Y=A,!Z.=#,-$%=$!-$e&;!=%+J9.#!=%A.;:.JV=%?1F!E;&+J9A=&%!=%![=[&)!S--J%&:!Z.AA!
*+'!1GH?131)!

^$%$#.%'!T)'!i=%'!Z)'!$%+!*&&%Q'!Z)!0FUU74)!L$A,&Q.%=9!;&:.!&@!>!9.::#!$%+!$%A=K&+=.#!=%!
-J;=%.!Z.=#,-$%=$!$-$X&%.%#=#!=%@.9A=&%)!S%A!B!L$;$#=A&:!$#'!I1H?IF2)!

P$%Q'!d)'!(&##.;'!6)()'!$%+!d,$%Q'!i)!0FUUH4)!"9A=[$A=&%!&@!A,.!("LN'!C/N'!@&::&Y=%Q!
Z.=#,-$%=$!$-$X&%.%#=#!=%@.9A=&%!&@!-$9;&E,$Q.#)!B!S--J%&:!"'#'!1UHH?1U7G)!

!

!



Univ
ers

ity
 of

 C
ap

e T
ow

n

! "#!

!"#$%&& ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''()!

5 ! &*$#+,-.$&+*''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''()!
5.1! $%&%'()*+*&,!-.!&/0%12%'!3!+*$!4!'%,2-*,%,5555555555555555555555555555555555555555555555555555555555555555555555555555555555555555"6!

5.2! !"#$%&'(!,7,8%2&)9)1)&:!)*!9+19;8!()8% 555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555"<!

5.3! &/0%12%'!8%11!%..%8&-'!(%80+*),(, 555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555"=!

5.4! ,7((+': 55555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555>?!

5.5! %@2%')(%*&+1!$%,)A*55555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555>3!

6 ! /0$1+,2'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''34!
6.1! )*.%8&)-*!+*$!%@&'+8&)-*!-.!8%11, 5555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555>4!

6.2! ),-1+&)-*!-.!+8&)B+&%$!8$>!&!8%11, 55555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555>4!

6.3! '*+!%@&'+8&)-* 55555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555>4!

6.4! +..:(%&')@!()8'-+''+:55555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555>4!

6.5! C7+1)&:!8-*&'-1!+*$!$+&+!+*+1:,), 5555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555>"!

6.6! .)1&%')*A!.-'!$)..%'%*&)+11:!%@2'%,,%$!A%*%, 5555555555555555555555555555555555555555555555555555555555555555555555555555555555555>"!

7 ! #02-5$2%"*,%,&2.-22&+* ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''33!
7.1! C7+1)&:!8-*&'-1 5555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555>>!

7.2! $)..%'%*&)+11:!%@2'%,,%$!A%*%,555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555>6!

7.3! D%:!&03;&04!A%*%,!+'%!$)..%'%*&)+11:!%@2'%,,%$!9%&E%%*!9+19;8!+*$!8F6;91# 55555555555555>6!

7.4! $)..%'%*&)+11:!%@2'%,,%$!A%*%,!(+2!&-!D*-E*!1%),0(+*)+!'%,2-*,%!'%A)-*, 555555555555555555555555><!

8 ! ,&2.-22&+*''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''67!
8.1! $)..%'%*&)+11:!%@2'%,,%$!A%*%!1),&!8-*&+)*,!D%:!&03;&04!(+'D%'!A%*%, 55555555555555555555555555555F?!

8.2! $)..%'%*&)+11:!%@2'%,,%$!A%*%,!(+2!&-!D*-E*!1(', 5555555555555555555555555555555555555555555555555555555555555555555555F"!

8.3! 8-*817,)-*5555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555555F<!

!

!

!

!

!

!

!

!

!

!

!



Univ
ers

ity
 of

 C
ap

e T
ow

n

! "6!

!"#$%&&%

5 &'$#()*+$,('%
!

)G!HIJ!KLLM!I!NOMP/OKQLRSLJ!THLMOULMOM!GHIG!JVWWLRLMG!QGRIVMQ!OW!NIK!UVXL!YLRL!LVGHLR!

QZQXLTGVKNL!OR!RLQVQGIMG! GO!!)*+,-./*.#$.012! [!"#-.012\5! !&HL!TIRIPOM!OW! GHL!RLQVQGIMG!

RLQTOMQL! YIQ! GHL! KNIX]! 8F691;#! UOZQL^! YHVXH^! ZTOM! VMWLXGVOM^! L_TLRVLMXLJ! VMVGVIN!

QYLNNVMP^!IMJ!TIRIQVGL!RLTNVXIGVOM!WONNOYLJ!K`!RLJZXLJ!QYLNNVMP!IMJ!JRIUIGVX!RLJZXGVOM!

VM!TIRIQVGL!MZUKLRQ5!!&HL!QZQXLTGVKNL!XOZMGLRTIRG!YIQ!GHL!YHVGL!9+19;X!UOZQL^!YHVXH^!

ZTOM!VMWLXGVOM^!L_TLRVLMXLJ!LSLR/VMXRLIQVMP!WOOGTIJ!QYLNNVMP^!TIRIQVGL!RLTNVXIGVOM!IMJ!

LSLMGZIN!MLXROQVQ!IG! GHL!QVGL!OW! VMWLXGVOM5! !.OR!I! NOMP! GVUL! GHVQ!JVXHOGOU`!RLUIVMLJ!I!

U`QGLR`5! ! *OG! ZMGVN! GHL! IJSLMG! OW! X`GO]VML! JLGLXGVOM! IQQI`Q! YIQ! VG! JVQXOSLRLJ! GHIG!

8F691;#!UVXL! TROJZXLJ! IM! VUUZML! RLQTOMQL! OSLRYHLNUVMPN`! XHIRIXGLRVaLJ! K`! GHL!

UIXROTHIPL! IXGVSIGVMP! WIXGOR! ).*/!^! YHVNL! GHL! QZQXLTGVKNL! 9+19;X! UOZQL! VMQGLIJ!

L_HVKVGLJ! NOY! NLSLNQ! OW! ).*/b! IMJ! HVPH! NLSLNQ! OW! YHIG! YIQ! GHLM! ]MOYM! IQ! GHL! 9/XLNN!

QGVUZNIMG!WIXGOR![9,.\^!OR!YHIG!VQ!MOY!]MOYM!IQ!VMGLRNLZ]VM!>![(OQUIMM!IMJ!8OWWUIM^!

3=<=c!(ORRVQ! LG! IN5^! 3=="\5! )G!YIQ! QZKQLdZLMGN`! QHOYM! GHIG! GHL!TRVUIR`!TROJZXLRQ!OW!

GHLQL! X`GO]VMLQ! YLRL! IXGVSIGLJ! 8$>e! &/XLNNQ5! ! 9LXIZQL! 8$>! &! XLNNQ! L_IXGLJ! GHLVR!

VMWNZLMXL!GHROZPH!GHL!IXGVSIGVOM!OW!OGHLR!XLNNQ!QZXH!IQ!9/XLNNQ!IMJ!UIXROTHIPLQ!RIGHLR!

GHIM!GHROZPH!JVRLXG!VMGLRIXGVOM!YVGH!GHL!TIGHOPLM^!GHL`!XIUL!GO!KL!]MOYM!IQ!&/HLNTLR!

XLNNQ5! ! &HL! QGIR]! XOMGRIQG! KLGYLLM! GHL!&/HLNTLR! XLNN! TOTZNIGVOM! VM! 8F691;#!UVXL! IMJ!

9+19;X! UVXL! HLNTLJ! GO! LQGIKNVQH! GHL! &/HLNTLR3;&/HLNTLR4! [&H3;&H4\! TIRIJVPU!

YHLRLK`!GHL!WORULR!YIQ!XHIRIXGLRVaLJ!K`!GHL!IXGVSIGVOM!OW!UIXROTHIPLQ!IMJ!GHL!NIGGLR!

XHIRIXGLRVaLJ!K`!GHL!QZTTRLQQVOM!OW!UIXROTHIPL!IXGVSIGVOM!IMJ!GHL!QGVUZNIGVOM!OW!)PA!

TROJZXGVOM!K`!9/XLNNQ![1OX]QNL`!LG!IN5^!3=<6c!,XOGG!LG!IN5^!3=<<\5!

!

&O!JIGL! RLQLIRXH! VMGO! GHVQ!JVXHOGOU`!HIQ! WOXZQLJ! VM! GYO!TRVUIR`!IRLIQf!3\!EHIG! IRL!

TRVUIR`!JLGLRUVMIMGQ!OW!GHL!JVWWLRVMP!&/HLNTLR!RLQTOMQLQ^!IMJ!4\!0OY!JO!GHL!JVWWLRLMG!

&/HLNTLR!RLQTOMQLQ!IXGVSIGL!GHL!VUUZML!Q`QGLU!JVWWLRLMGN`5!!

!

5.1 -.$.#/,'"'$0%(1%234.56.#%7%"')%8%9.06('0.0%

)M!GHL!XIQL!OW!!"#$.012^! VG!HIQ!KLLM!QHOYM!GHIG!I!]L`!JLGLRUVMIMG!OW!GHL!&H3!RLQTOMQL!

YIQ! TROJZXGVOM! OW! )134! K`! JLMJRVGVX! XLNNQ! IMJ!UIXROTHIPLQ! [(IXIGOMVI! LG! IN5^! 3=="c!
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,LJLR!LG!IN5^!3=="\5! !)134'!QVPMINVMP!OM!&/XLNNQ^!GOPLGHLR!YVGH!IXGVSIGVOM!OW!VGQ!&8'!IMJ!

OGHLR! &/XLNN! XO/RLXLTGORQ! QZXH! IQ! 8$4<! RLQZNG! VM! JVWWLRLMGVIGVOM! OW! GHIG! &/XLNN! VMGO! IM!

).*/b!TROJZXVMP!&H3!XLNN!GHROZPH!GHL!VMJZXGVOM!OW!TZGIGVSL!GRIMQXRVTGVOM!WIXGORQ!,GIG!3^!

,GIG!"!IMJ!,GIG!>![gIXOKQOM!LG!IN5^!3==Fc!(IPRIU!LG!IN5^!3==#\5!!&HLRL!IRL!UIM`!WIXGORQ!

YHVXH! XIZQL! IXGVSIGLJ! UIXROTHIPLQ! IMJ! JLMJRVGVX! XLNNQ! GO! TROJZXL! )134^! IUOMPQG!

YHVXH! IRL! UVXROKVIN! XOUTOMLMGQ! QZXH! IQ! LMJOGO_VM^! ZMVJLMGVWVLJ! XOUTOMLMGQ! OW!

SVRZQLQ^!VMGRIXLNNZNIR!KIXGLRVI!QZXH!IQ!1VQGLRVI^!TROGOaOI!QZXH!IQ!&O_OTNIQUI![0QVLH!LG!

IN5^!3=="c!,aIKO!LG!IN5^!3==Fc!&RVMXHVLRV^!3==F\5!!

!

,VUVNIRN`!VG!YIQ!WOZMJ!GHIG!IXGVSIGVOM!OW!8$!&/XLNNQ!VM!GHL!TRLQLMXL!OW!)1/>!RLQZNGLJ!VM!)1/

>!TROJZXVMP!&H4!XLNNQ5! !EHIG! GHL!L_IXG! QOZRXL!OW! GHL! VMVGVIN! )1/>! VQ! VQ! QGVNN! I!UIGGLR!OW!

QOUL!JVQTZGL5!!,OUL!L_TLRVULMGQ!QZPPLQG!GHIG!)1/>!UVPHG!MOG!KL!RLdZVRLJ!WOR!VMVGVIN!&H4!

JVWWLRLMGVIGVOM!KZG!VG!VQ!GHL!dZIMGVG`!OR!RIGHLR!XOMXLMGRIGVOM!OW!IMGVPLM!GHIG!JLGLRUVMLQ!

GHL!&/HLNTLR!RLQTOMQL![9RLGQXHLR!LG!IN5^!3==4c!0OQ]LM!LG!IN5^!3==F\5!!-GHLR!L_TLRVULMGQ!

QZPPLQG!GHIG!VG!UI`!KL!ULUOR`!LWWLXGOR!&/XLNNQ!OR!MIGZRIN!]VNNLR!XLNNQ!GHIG!TROJZXL!GHL!

LIRN`!)1/>![9RIJNL`!LG!IN5^!3=="c!:OQHVUOGO!IMJ!2IZN^!3==>\5!

5.2 !"#$%&'(%:*0+.6$,;,5,$<%,'%=>?=@+%/,+.%

&HL! ITTIRLMG! RLQONZGVOM! OW! VMWLXGVOM! VM! 9+19;X! UVXL! ZTOM! GRLIGULMG! YVGH! IMGV/)1/>!

QZPPLQGQ!GHIG!LIRN`!)1/>!TROJZXGVOM!K`!GHLQL!UVXL!JRVSLQ!GHL!QZQXLTGVKNL!&H4!RLQTOMQL!

[,IJVX]!LG!IN5^!3==?c!8HIGLNIVM!LG!IN5^!3==4\5!!&HVQ!SVLY!VQ!QZTTORGLJ!K`!GHL!WIXG!GHIG!)1/>!

JLWVXVLMG!9+19;X!UVXL!IRL! RLMJLRLJ!RLQVQGIMG! GO!!"#-.012! VMWLXGVOM! [DOTW!LG!IN5^!3==#c!

(OHRQ! LG! IN5^! 3===\5! ! +JJVGVOMINN`^! GHLRL! VQ! LSVJLMXL! GHIG! GHL! )1/>! TROJZXGVOM! XIM! KL!

XOMWVMLJ! GO! I! QUINN! QLG! OW! 8$>e!&! XLNNQ! L_TRLQQVMP! GHL!B9>9I<!&/XLNN! RLXLTGOR! [&8'\!

GHIG!RLXOPMVQL!GHL!1LVQHUIMVI!IMGVPLM!1+8D![1IZMOVQ!LG!IN5^!3==6\5!!B9>!JLWVXVLMG!UVXL!

L_HVKVG!QGROMPLR!&H3!RLQTOMQLQ!IMJ!ITTLIR!GO!XOMGRON!GHLVR!NLQVOMQ![0VUULNRVXH!LG!IN5^!

4???\5!!&HIG!GHVQ!B9>9I<!)1/>!TROJZXGVOM!VQ!RLQTOMQVKNL!WOR!QZQXLTGVKVNVG`!VM!9+19;X!VQ!

MOG^!HOYLSLR^!XNLIR5! !'LQVQGIMG!8F691;#!UVXL!ITTLIR!GO!QHOY!LdZIN!L_TRLQQVOM!OW!GHVQ!

&8'! IMJ! L_TLRVULMGQ! ZQVMP! )1/>! NVM]LJ! PRLLM! WNZORLQXLMG! TROGLVM! QZPPLQG! GHIG! GHL!

8F691;#!INQO!TROJZXLQ!I!KZRQG!OW!)1/>!GHROZPH!GHLQL!XLNNQ!['LVMLR!LG!IN5^!3=="c!gZNVI!IMJ!

ANIVXHLMHIZQ^! 3===\5! ! )G! HIQ! GHZQ! KLLM! QZPPLQGLJ! GHIG! VG! VQ! MOG! QO! UZXH! GHL! OSLR/

TROJZXGVOM!OW!)1/>!K`!9+19;X!UVXL!GHIG!KLNVLQ!GHLVR!QZQXLTGVKVNVG`!KZG!GHLVR!VMIKVNVG`!GO!

QYVGXH!GO!GHL!&H3!THLMOG`TL5!!

!
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&HL!IKVNVG`!OW!L_OPLMOZQ! )134! GO!RLJVRLXG! GHL!&H4!RLQTOMQL! VM!9+19;X!UVXL!HIQ!KLLM!

YVJLN`! JOXZULMGLJ! [0LVMaLN! LG! IN5^! 3=="c! ,`TL]! LG! IN5^! 3=="\5! ! +JJVGVOMINN`^! GHL!

JVQRZTGVOM!OW!)134!TROJZXGVOM!VM!RLQVQGIMG!QGRIVMQ!HIQ!KLLM!QHOYM!GO!RLMJLR!GHLQL!UVXL!

QZQXLTGVKNL! [0LVMaLN! LG! IN5^! 3=="c!0LVMaLN! LG! IN5^! 3==F\5! ! )G! GHZQ! QLLULJ!TNIZQVKNL! GHIG!

VMLWWLXGVSL! )134! QVPMINVMP!OM!9+19;X!&/XLNNQ!UI`!KL! RLQTOMQVKNL! WOR! GHLVR! VMIKVNVG`! GO!

QYVGXH! GO! I! &H3! RLQTOMQL5! ! 0OYLSLR! RLXOMQGVGZGVOM! OW! GHL! 9+19;X! YVGH! IM! )N34'!

GRIMQPLML! JVJ! MOG! RLMJLR! VG! RLQVQGIMG! QZPPLQGVMP! IMOGHLR! ULXHIMVQU! VQ! IG! TNI`!

[*VQHV]OUORV!LG!IN5^!4??3\5!

!

-GHLR! L_TNIMIGVOMQ! WOR! GHL! QZQGIVMLJ! &H4! RLQTOMQL! VM! 9+19;X! UVXL! HISL! INQO! KLLM!

TROTOQLJ5! ! %IRN`! IMJ! QZQGIVMLJ! VMWVNGRIGVOM!IG! GHL!TOVMG!OW! VMWLXGVOM!K`!MLZGROTHVNQ! VM!

9+19;X! KZG! MOG! 8F691;#! UVXL! XOZNJ! TROUOGL! GHL! &H4! RLQTOMQL! K`! QOUL! VMJVRLXG!

ULXHIMVQU![9LVN!LG!IN5^!3==4\5!!&HL!NOXIGVOM!OW!VMWLXGVOM!UI`!INQO!KL!IMOGHLR!WIXGOR!YVGH!

VMGRISLMOZQ! IMJ! VMGRIMIQIN! VMWLXGVOM! OW! MORUINN`! RLQVQGIMG! QGRIVMQ! OW!UVXL! NLIJVMP! GO!

&H4!RLQTOMQLQ!IMJ!QZQXLTGVKVNVG`![*IKORQ!LG!IN5^!3==Fc!8OMQGIMG!LG!IN5^!4???\5!!!&HL!NIGGLR!

H`TOGHLQVQ! QZPPLQGQ! GHIG! JVWWLRLMG! TOTZNIGVOMQ! OW! JLMJRVGVX! XLNN! IG! JVWWLRLMG! TOVMGQ! OW!

VMWLXGVOM!UVPHG!GRVPPLR!JVSLRPLMG!RLQTOMQLQ5!

!

EHVNL!GHL!L_IXG!ULXHIMVQU!KLHVMJ!9+19;X!QZQXLTGVKVNVG`!VQ!MOG!]MOY^!IMJ!VG!VQ!WZRGHLR!

MOG!]MOYM!YHLGHLR!GHL!RLQTOMQVKVNVG`!NVLQ!YVGH!&/XLNNQ!OR!QOUL!OGHLR!XLNN!G`TL!QZXH!IQ!

UIXROTHIPL! OR! JLMJRVGVX! XLNN^! YHIG! VQ! ]MOYM! WOR! XLRGIVM! VQ! GHIG! VG! VQ! QOUL! WORU! OW!

LMJOPLMOZQ! PLMLGVX! JVWWLRLMXL! KLGYLLM! 9+19;X! IMJ! 8F691;#! KLHVMJ! GHL! JVSLRPLMG!

THLMOG`TLQ5!!)M!IM!IGGLUTG!GO!XNIRVW`!GHL!PLMLGVX!NOXV!OW!GHLQL!JVWWLRLMXLQ^!QGZJVLQ!YLRL!

XOMJZXGLJ! OM! VMWLXGVOM! OW! RLXOUKVMIMG! VMKRLJ! QGRIVMQ! IMJ! QLRVIN! KIX]XROQQ!UITTVMP!

[*OKLM/&RIZGH!LG!IN5^!3===c!1VTONJOSI!LG!IN5^!4???\5! ! )M!GHLQL!L_TLRVULMGQ^!QZQXLTGVKNL!

IMJ!RLQVQGIMG! NIK!QGRIVMQ!YLRL!XROQQLJ!IMJ!QZQXLTGVKVNVG`!ULIQZRLJ! VM! GLRUQ!OW! NLQVOM!

QVaL5!!,LSLRIN!PLMLGVX!NOXV!XINNLJ!!)*+,-./*.#$.012!'LQTOMQL![1('Q\!YLRL!VJLMGVWVLJ^!KZG!

GHLQL! NOXV! XONNLXGVSLN`! XOMGIVMLJ! HZMJRLJQ! OW! PLMLQ! IMJ! MO! XNLIR! XIMJVJIGLQ! YLRL!

VJLMGVWVLJ5!

!

5.3 234.56.#%A.55%B11.+$(#%C.+4"',0/0%

&HL! TRVUIR`! PLMLQ! XZRRLMGN`! ]MOYM! GO! KL! VMSONSLJ! VM! GHL! &H3! RLQTOMQL! VMXNZJL! GHL!

X`GO]VMLQ!)134!IMJ!).*/b^!GRIMQXRVTGVOM!WIXGORQ!&KLG!IMJ!,GIG!>^!IMJ!GHL!XOQGVUZNIGOR`!

UONLXZNLQ!8$>?!IMJ!8$>?15!!.OR!UVXL!GHIG!IRL!JLWVXVLMG!VM!)134^!).*/b^!&KLG!IMJ!8$>?^!
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GHL! VUUZML! RLQTOMQL! RLSLRGQ! GO! QZQXLTGVKNL! &H4! [EIMP! LG! IN5^! 3==>c! 8IUTKLNN! LG! IN5^!

3==#c!(IGGMLR!LG!IN5^!3==#c!,aIKO!LG!IN5^!4??4\5!!)134'!QVPMINVMP!JZRVMP!&/XLNN!IXGVSIGVOM^!

VM! XOMhZMXGVOM! YVGH! 8$>?/8$>?1! VMGLRIXGVOM! KLGYLLM! +28Q! IMJ! &/XLNNQ^! NLIJQ! GO! I!

QVPMINVMP!XIQXIJL!YHVXH!RLQZNGQ!VM!GHL!GRIMQXRVTGVOM!WIXGORQ!&KLG!IMJ!,GIG>!YVGHVM!GHL!&/

XLNN5!!&HLQL!VM!GZRM!NLIJ!GO!GHL!GRIMQXRVTGVOM!OW!).*/b^!)14!IMJ!&*.5!

!

).*/b! HIQ! I!YVJL/RIMPL! OW! LWWLXGQ^! VMXNZJVMP! XNIQQ! QYVGXHVMP! OW! MIVSL! 9/XLNNQ! GO! )PA4I!

TROJZXVMP!9/XLNNQ^!GHL!VMHVKVGVOM!OW!)1/>!TROJZXGVOM!K`!8$!>!&!XLNNQ^!IMJ!/!TLRHITQ!UOQG!

VUTORGIMGN`!VM!GHL!XIQL!OW!!"#-.012!/!GHL!IXGVSIGVOM!OW!UIXROTHIPLQ!GO!TROJZXL!VMJZXVKNL!

MVGROPLM! O_VJL! Q`MGHIQL! [V*-,\! YHVXH! RLQZNG! VM! GHL! TROJZXGVOM! OW! RLIXGVSL! MVGROPLM!

VMGLRULJVIGLQ!['*)Q\!IMJ!]VNNVMP!OW!VMGRIXLNNZNIR!KIXGLRVI!IMJ!TIRIQVGLQ5!!&*.!VQ!KLNVLSLJ!

GO!KL!IM!VUTORGIMG!XOWIXGOR! VM!UIXROTHIPL!IXGVSIGVOM!IMJ!'*)!TROJZXGVOM![9OPJIM!LG!

IN5^!3==?\5!

!

&HL! ]L`! PLMLQ! VMSONSLJ! VM! GHL! &H4! RLQTOMQL! IRL! X`GO]VMLQ! )1/>^! )1F^! )1#^! )13"! IMJ!

&A.KLGI^!GRIMQXRVTGVOM!WIXGORQ!A+&+"!IMJ!,&+&#^!IMJ!XOQGVUZNIGOR`!UONLXZNLQ!-@>?/

-@>?15! ! &HL! TRLQLMXL! OW!-@>?! QVPMINVMP! IMJ! )1/>! JZRVMP! &/XLNN! IXGVSIGVOM! RLQZNG! VM! I!

QVPMIN!XIQXIJL!GHIG!QLMJQ!,&+&#!VMGO!GHL!MZXNLZQ!IMJ!TROJZXGVOM!OW!GRIMQXRVTGVOM!WIXGOR!

A+&+"5! ! A+&+"! TROUOGLQ! GHL! TROJZXGVOM! OW! )1/>! IMJ! OGHLR! &H4! X`GO]VMLQ5! ! 9+19;X!

UVXL!JLWVXVLMG! VM!)1/>!QHOY!TIRGVIN!XOMGRON!OW!!"#-.012!YHVNL!9+19;X!UVXL!JLWVXVLMG! VM!

)1/>'"!IRL!RLMJLRLJ!LMGVRLN`!RLQVQGIMG![*OKLM/&RIZGH!LG!IN5^!3===\5!!+Q!GHL!)1/>!IMJ!)1"!

RLXLTGORQ!QHIRL!GHL!)1/>'i!XHIVM!VM!XOUUOM^!VG!VQ!KLNVLSLJ!GHIG!)13"!INQO!XOMGRVKZGLQ!GO!

&H4!QZQXLTGVKVNVG`5!!&HL!RONL!OW!&A.KLGI!VQ!KLNVLSLJ!GO!KL!IMXVNNIR`!GO!GHIG!OW!)1/>^!KZG!VM!

QOUL!XVRXZUQGIMXLQ!HIQ!KLLM!QHOYM!GO!QZTTRLQQ!GHL!IXGVSIGVOM!OW!UIXROTHIPLQ5!!)M!!"#

-.012^! 8F691;#! _!9+19;X! .3!UVXL! GRLIGLJ!YVGH! IMGV/&A.KLGI! VM! GHL! XHROMVX! QGIPL! OW!

VMWLXGVOM! QHOYLJ! LMHIMXLJ! RLQVQGIMXL! XOUTIRLJ! YVGH! GHL! XOMGRON^! QZTTORGVMP! GHVQ!

H`TOGHLQVQ![1V!LG!IN5^!3===\5!

!

5.4 :*//"#<%

.OR! MLIRN`! 4F! `LIRQ^! !"# -.012! HIQ! TROSVJLJ! GHL! XORL! LSVJLMXL! WOR! GHL! &/HLNTLR! XLNN!

TIRIJVPU5! ! %MJOPLMOZQ! PLMLGVX! WIXGORQ! RLQZNG! VM! QOUL! QGRIVMQ! OW! NIK!UVXL! L_HVKVGVMP!

RLQVQGIMXL! GO! VMWLXGVOM! [8F691;#\! YHVNL! OGHLRQ! L_HVKVG! I! QZQXLTGVKNL! THLMOG`TL!

[9+19;X\5! !&HVQ!JVQLIQL!UOJLN!HIQ!HLNTLJ!ZQ! GO!LNZXVJIGL! GHL!XLNNQ!IMJ!X`GO]VMLQ! GHIG!

JRVSL!JVWWLRLMG!&/HLNTLR! RLQTOMQLQ^! GHL!TIGHYI`Q!SVI!YHVXH!MIVSL!&/XLNNQ!UIGZRL! VMGO!
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IXGVSL!&H3;&H4! XLNNQ^! IMJ! QLSLRIN! LWWLXGOR!ULXHIMVQUQ!K`!YHVXH! GHLQL!&/HLNTLR! XLNNQ!

L_LRG!GHLVR!VMWNZLMXL5!

!

&YO!dZLQGVOMQ^!HOYLSLR^!QGVNN!RLUIVM5!!.VRQGN`^!YHIG!PLML![PLMLQ\!VQ![IRL\!GHL!ROOG!XIZQL!

OW! GHL! JVSLRPLMG! THLMOG`TL! KLGYLLM!9+19;X! IMJ! 8F691;#j! ! ,LXOMJN`^!YHVNL! QLSLRIN!

&H3;&H4! ULXHIMVQUQ! HISL! KLLM! LNZXVJIGLJ! IMJ! UIM`! PLMLQ! VUTNVXIGLJ! IMJ!

XHIRIXGLRVaLJ! VM! GHL! TROXLQQ! OW! LQGIKNVQHVMP! GHLQL! ULXHIMVQUQ^! IRL! GHLRL! IM`! OGHLR!

UIR]LR!&H3;&H4!UIR]LR!PLMLQ!OW!YHVXH!YL!IRL!XZRRLMGN`!ZMIYIRLj!

!!

&HL! TZRTOQL! OW! GHVQ!UVXROIRRI`! IMIN`QVQ! VQ! GO! TROJZXL! I! WZNN! PLMLGVX! RLIJ/OZG! OW! GHL!

JVWWLRLMXLQ! KLGYLLM! &H3! IMJ! &H4! XLNNQ! VM! GHL! HOTLQ! I\! OW! ZMJLRQGIMJVMP! YHIG! GHL!

LMJOPLMOZQ! PLMLGVX! JVWWLRLMXLQ! KLGYLLM!9+19;X! IMJ! 8F691;#! IRL! GHIG! NLIJ! GO! GHLVR!

JVSLRPLMG! THLMOG`TLQ^! IMJ! K\! OW! XNIRVW`VMP! YHLGHLR! GHLRL! IRL! IM`! WZRGHLR! PLMLQ! OR!

LWWLXGOR!WZMXGVOMQ!GHIG!UVPHG!KL!VMSONSLJ!VM!GHLQL!TONIRVaLJ!RLQTOMQLQ5!

!

5.5 BD6.#,/.'$"5%-.0,E'%

&HL!TRLTIRIGVOM!IMJ!YLG!NIK!YOR]!WOR!GHVQ!UVXROIRRI`!YIQ!XOMJZXGLJ!K`!I!2H$!QGZJLMG!

VM! OZR! NIK! [1VLaLN! ,UVGH^! ZMTZKNVQHLJ! JIGI\5! ! &HL! 9+19;X! IMJ! 8F691;#! UVXROIRRI`!

XHVTQ! YLRL! XOMGRONQ! WOR! I! NIRPLR! L_TLRVULMG! XOUTIRVMP! )1/>'i/;/! UVXL! YVGH! &/XLNN!

QTLXVWVX!)1/>'i/;/!UVXL!IMJ!YVGH!GHL!HLGLROa`POZQ!NVGGLRUIGL!)1/>'/;NO_5!!&HL!NIGGLR!GHRLL!

UVXL! WORU! GHL! QZKQGIMXL! OW! 1VLaLNkQ! 2HJ! GHLQVQ!YHVNL! )! XOMJZXGLJ! GHL! IMIN`QVQ! OW! GHL!

XOMGRON! XHVTQ5! ! EHVNL! )! XOMJZXGLJ! GHL! UVXROIRRI`! dZINVG`! XOMGRON^! MORUINVaIGVOM! IMJ!

PLML! WVNGLRVMP! WOR!INN!UOZQL!QGRIVMQ^! )!HISL!RLQGRVXGLJ!GHL!IMIN`QVQ!HLRL! GO!9+19;X!IMJ!

8F691;#!UVXROIRRI`!XHVTQ!OMN`5!

!

9+19;X!IMJ!8F691;#!UVXL!YLRL! VMWLXGLJ!YVGH! QGIMJIRJ!JOQL! [4_3?#\!!"#-.012! QGRIVM!

1B"=! [('0-;,7;F=;2\5! ! +G! GHRLL! YLL]Q! TOQG! VMWLXGVOM^! UVXL! YLRL! QIXRVWVXLJ! IMJ!

IXGVSIGLJ!&/XLNNQ!L_GRIXGLJ!WROU!TOTNVGLIN!N`UTH!MOJLQ5!!&HRLL!QLTIRIGL!VMWLXGVOMQ!YLRL!

XOMJZXGLJ!TROSVJVMP!GHRLL!KVONOPVXIN!RLTNVXIGLQ!IMJ!I!GOGIN!OW!QV_!UVXROIRRI`!XHVTQ!l!"!

9+19;X! IMJ! "! 8F691;#5! ! &HL!UIGLRVINQ^!ULGHOJQ^! RLQZNGQ! IMJ! JVQXZQQVOM! GHIG! WONNOY!

XOMXLRM!GHLUQLNSLQ!YVGH!GHLQL!QV_!UVXROIRRI`!XHVTQ5!

!

!
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,ZUUIR`!OW!QIUTNL!TRLTIRIGVOM![15!,UVGH^!4?3?^!ZMTZKNVQHLJ!JIGI\!

6.1 &'1.+$,('%"')%BD$#"+$,('%(1%A.550%

AROZTQ! OW! QV_! 8F691;#! IMJ! QV_! 9+19;X! UVXL! YLRL! VMWLXGLJ! YVGH! I! QGIMJIRJ! JOQL!

[4_3?#\! 15! UIhOR! 1B"=! [('0-;,7;F=;2\! ULGIX`XNVX! TROUIQGVPOGLQ! VM! GHL! NLWG! HVMJ!

WOOGTIJ5!!+G!GHRLL!YLL]Q!TOQG/VMWLXGVOM^!UVXL!YLRL!QIXRVWVXLJ!IMJ!TOTNVGLIN!N`UTH!MOJLQ!

L_GRIXGLJ!WOR!VQONIGVOM!OW!IXGVSIGLJ!8$>!&!XLNNQ5!!1`UTH!MOJLQ!YLRL!TOONLJ![9+19;X!IMJ!

8F691;#! RLQTLXGVSLN`\! IMJ!I! QVMPNL! XLNN! QZQTLMQVOM!IXHVLSLJ!K`! GLIQVMP! N`UTH!MOJLQ!

GHROZPH!I!>?!Z(!WVNGLR![9LXGOM!$VX]VMQOM\!IMJ!QGORLJ!VM!$(%(!QZTTNLULMGLJ!YVGH!Fm!

.8,5!!

6.2 &0(5"$,('%(1%>+$,F"$.)%A-G%2%A.550%

,VMPNL! XLNN! QZQTLMQVOMQ! YLRL! VMXZKIGLJ! YVGH! IMGV/8$>! (VXROKLIJQ! [(+8,^! (VNGLM`V!

9VOGLX\!IMJ!GHLM!TIQQLJ!GHROZPH!IM!1,!QLTIRIGVOM!XONZUM5!!8$>e!XLNNQ!RLUIVMLJ!VM!GHL!

XONZUM!YHVNL! 8$>/! XLNNQ!YLRL!YIQHLJ! GHROZPH5! ! +WGLR! RLUOSIN! OW! GHL!UIPMLGVX! WVLNJ^!

8$>e! XLNNQ! YLRL! LNZGLJ! IMJ! QGIVMLJ! WOR! QZRWIXL! UIR]LRQ! OW! IXGVSIGLJ! &! XLNNQ!

[8$>e8$>>e8$#41ULJ/HVPHe\^!RLQZQTLMJLJ!VM!6++$!IMJ!QORGLJ!K`!.+8,!ZQVMP!.+8,!

BIMGIPL5! !+!TZRVG`!OW!n=<m!YIQ!OKGIVMLJ! VM!LIXH!OW! GHL! GHRLL!KVONOPVXIN! RLTNVXIGLQ!IQ!

XOMWVRULJ!K`!.+8,5!

6.3 9H>%BD$#"+$,('%

'*+! YIQ! L_GRIXGLJ! WROU! TZRVWVLJ! IXGVSIGLJ! &! XLNNQ! ZQVMP! '*LIQ`! (VMV! DVG! [8IG5! *O5!

436??>^!CVIPLM^!7,+\^!'*LIQ`!(VM%NZGL!8NLIMZT!DVG![8IG5!*O5!6>4?>^!CVIPLM^!7,+\!IMJ!

GHL! '*IQL/.RLL! $*IQL! ,LG! [8IG5! *O5! 6=4F>^! CVIPLM^! 7,+\5! ! '*+! dZIMGVG`! YIQ!

JLGLRUVMLJ!ZQVMP!I!*IMOJROT!*$3???![&HLRUO!,XVLMGVWVX^!7,+\!IMJ!GHL!VMGLPRVG`!YIQ!

JLGLRUVMLJ! ZQVMP! GHL! +PVNLMG! '*+! #???! 2VXO! DVG! [8IG5! *O5! F?#6/3F3"^! +PVNLMG!

&LXHMONOPVLQ^!7,+\5! !&HL!+PVNLMG!IQQI`Q!YLRL!TLRWORULJ!K`! GHL!8LMGRL! WOR!2ROGLOUVX!

IMJ!ALMOUVX!'LQLIRXH^!8ITL!&OYM5!

6.4 >11</.$#,D%C,+#("##"<%

.OR!+XGVSIGLJ!&!XLNN!UVXROIRRI`!4!oP!OW!IUTNVWVLJ!X$*+!YIQ!NIKLNLJ!IMJ!H`KRVJVaLJ!GO!

ALML8HVT!(OZQL!%_OM!35?! ,&!+RRI`Q! WOR! 3<!HOZRQ! VM! IXXORJIMXL!YVGH! GHL!+WW`ULGRV_!

TROGOXON5! +G! GHL! LMJ! OW! H`KRVJVaIGVOM^! GHL! IRRI`Q!YLRL!YIQHLJ! IMJ! QGIVMLJ! ZQVMP! GHL!

ALML8HVTp!.NZVJVXQ!,GIGVOM!>F?!IMJ!QXIMMLJ!ZQVMP!GHL!ALML8HVTp!,XIMMLR!"???!6A5!!
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&HL!IKOSL!QGLTQ!YLRL!TLRWORULJ!K`! GHL!8LMGRL! WOR!2ROGLOUVX!IMJ!ALMOUVX!'LQLIRXH!

[82A'\^!8ITL!&OYM5!

6.5 I*"5,$<%A('$#(5%"')%-"$"%>'"5<0,0%

&HL!RLQZNGQ!OW!GHL!+WW`ULGRV_!+RRI`!YLRL!JLNVSLRLJ!VM!GHL!WORU!OW!58%1!WVNLQ!WROU!82A'5!!

CZINVG`! XOMGRON! IMJ! MORUINVaIGVOM! YIQ! XOMJZXGLJ! ZQVMP! GHL! 9VOXOMJZXGOR! TIX]IPL!

-NVPO! [BLRQVOM! 35445?^! UIVMGIVMLR! 9LMVNGOM! 8IRSINHO\5! ! &HL! '! QXRVTG! ZQLJ! GO! XOMJZXG!

MORUINVaIGVOM! VQ! XOMGIVMLJ! VM!+TTLMJV_!@5! ! )M!KRVLW^! 58%1! WVNLQ!YLRL! NOIJLJ! VMGO!-NVPO!

ZQVMP! GHL! +WW`ULGRV_! NVKRIR`! TIX]IPL! TJ5UOL_535?5QG5S3! [TRLTIRLJ! K`! 9LMVNGOM!

8IRSINHO\5! ! &HL! XHVTQ! YLRL! MORUINVaLJ! ZQVMP! GHL! ROKZQG! UZNGV/IRRI`! ISLRIPL! ['(+\!

ULGHOJ!JLQXRVKLJ!K`!)RVaIRRI`![)RVaIRR`!LG!IN5^!4??"\5!

!

&HL!WONNOYVMP!TNOGQ!YLRL!PLMLRIGLJ!IQ!TIRG!OW!GHL!dZINVG`!XOMGRON!TROXLJZRLQf!9O_!IMJ!

YHVQ]LR! TNOGQ! TRL! IMJ! TOQG! MORUINVaIGVOMc! ALML! L_TRLQQVOM! HVQGOPRIUQ! TRL! IMJ! TOQG!

MORUINVaIGVOMc! (B+! TNOGQ! YVGH! 1OLQQ! XZRSL! WVGQ! [)RVaIRR`! LG! IN5^! 4??"\c! IMJ! VMGLRXHVT!

XORRLNIGVOM! TNOGQ5! ! *ORUINVaLJ! PLML! L_TRLQQVOM! JIGI! YIQ! L_TORGLJ! GO! 58,B! WVNLQ! WOR!

WZRGHLR!IMIN`QVQ5!

6.6 J,5$.#,'E%1(#%-,11.#.'$,"55<%BD6#.00.)%K.'.0%

$VWWLRLMGVIN! L_TRLQQVOM! JLTLMJLJ! OM! GHRLL! QLTIRIGL! ULGRVXQ5! ! .VRQG^! GHL! PLML! HIJ! GO!

L_HVKVG! NLSLNQ!OW! L_TRLQQVOM!IKOSL! GHL!KIX]PROZMJ!MOVQL!IQ!ULIQZRLJ!K`! GHL!ISLRIPL!

SINZL! OW! GHL! +WW`ULGRV_! MLPIGVSL! XOMGRONQ! [ALML! %_TRLQQVOM! 8OMQONL^! +WW`ULGRV_\5!!

,LXOMJ^!GHL!PLML!HIJ!GO!QHOY!PRLIGLR!GHIM!35>_!WONJ!XHIMPL!KLGYLLM!QIUTNLQ5!!.VMINN`^!I!

T/SINZL!OW!q?5?F!YIQ!RLdZVRLJ!VM!ORJLR!WOR!GHL!JVWWLRLMGVIN!L_TRLQQVOM!GO!KL!XOMQVJLRLJ!

QVPMVWVXIMG5!!ALMLQ!MOG!ULLGVMP!GHLQL!XRVGLRVI!YLRL!WVNGLRLJ!WROU!GHL!JIGIQLG!NLISVMP!GHL!

JVWWLRLMGVINN`!L_TRLQQLJ!PLMLQ!ZQLJ!VM!WZRGHLR!dZINVGIGVSL!IMJ!NVGLRIGZRL/KIQLJ!IMIN`QVQ5!

!
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7.1 I*"5,$<%A('$#(5%

+NN!QV_!UVXROIRRI`!QNVJLQ!ZQLJ!VM!GHVQ!L_TLRVULMG!YLRL!WOZMJ!GO!KL!SVIKNL!IMJ!GO!L_HVKVG!

MORUIN! PLML! L_TRLQQVOM! TROWVNLQ5! ! 9O_TNOGQ! OW! GHL! JIGI! KLWORL! MORUINVQIGVOM! QHOYLJ!

RLNIGVSL!XOMQVQGLMX`!IXROQQ!QIUTNLQ!YVGH!ULIM!L_TRLQQVOM!SINZLQ!KLGYLLM!6!IMJ!<!YVGH!

QGIMJIRJ! JLSVIGVOMQ! OW! e;/! 3! [.VPZRL! 653+\5! ! *OGL! GHIG! VMGLMQVGVLQ! IQ! ULIQZRLJ! K`!

+WW`ULGRV_!ALML!8OMQONL!RIMPL!WROU!3!/!"4!6#<5!!)M!NOP!GRIMQWORULJ!QTIXL!GHVQ!LdZIGLQ!

GO!?!/!3F5!!2OQG/MORUINVQIGVOM^!QIUTNLQ!QHIRL!I!ULIM!OW!r6!IMJ!QHIRL!I!QVUVNIR!QGIMJIRJ!

JLSVIGVOM!INNOYVMP!TROTLR!XOUTIRVQOM!OW!PLML!L_TRLQQVOM!KLGYLLM!QNVJLQ![.VPZRL!6539\5!

!

&HL! JVQGRVKZGVOM! OW! PLML! L_TRLQQVOM! IXROQQ! GHL! QV_! QIUTNLQ! QHOYLJ! QUINN! SIRVIGVOM!

[.VPZRL!654+\5! !-MN`! GHL! WOZRGH!QIUTNL^! s9N#!3t!JVWWLRLJ!QNVPHGN`! WROU!GHL!OGHLR!QNVJLQ^!

KZG!YVGH!I!ULIM!SINZL!OW!<!IMJ!I!RLIQOMIKNL!JVQGRVKZGVOM!OW!PLML!L_TRLQQVOM!IKOZG!GHL!

ULIM^!MOGHVMP!IKOZG!GHVQ!QNVJL!QZPPLQGQ!'*+!JLPRIJIGVOM!UVPHG!HISL!GI]LM!TNIXL5!!2OQG/

MORUINVaIGVOM!INN!QIUTNLQ!QHIRL!I!QVUVNIR!JVQGRVKZGVOM!OW!VMGLMQVGVLQ![.VPZRL!6549\5!

!

)M!IM!LWWORG!GO!PRITHVXINN`!RLTRLQLMG!GHL!NLSLNQ!OW!JVWWLRLMGVIN!L_TRLQQVOM!KLGYLLM!QNVJLQ^!

(B+!TNOGQ!YLRL!TROJZXLJ5! !+!RLTRLQLMGIGVSL!QIUTNL!OW!(B+!TNOGQ! VQ!QHOYM! VM!.VPZRL!

65"5! ! &HL! `/I_VQ! ULIQZRLQ! JVWWLRLMGVIN! L_TRLQQVOM! YHVNL! GHL! _/I_VQ! ULIQZRLQ! OSLRINN!

IKZMJIMXL! OW! GRIMQXRVTG! VM! GHL! QIUTNLQ5! ! +Q! L_TLXGLJ^! GHLRL! VQ! I! NOYLR! NLSLN! OW!

JVWWLRLMGVIN! L_TRLQQVOM! KLGYLLM! UVXL! OW! GHL! QIUL! QGRIVM! [.VPZRL! 65"+/9\! YVGH! GHL!

UIhORVG`!OW!PLMLQ!WINNVMP!ZMJLR!I!WONJ!XHIMPL!SINZL!OW!35F_5! !9LGYLLM!UVXL!OW!JVWWLRLMG!

QGRIVMQ^!I!HVPHLR!NLSLN!OW!JVWWLRLMGVIN!L_TRLQQVOM!VQ!OKQLRSLJ![.VPZRL!65"8/$\!IMJ!I!NIRPLR!

MZUKLR!OW!PLMLQ!IRL!JVWWLRLMGVINN`!L_TRLQQLJ!IG!GHL!35F_!WONJ!XHIMPL!NLSLN!OR!HVPHLR5!
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89:;<9=%9>%8?>9@?%*9@AB<CDB=C9E% 89:;<9=%9>%">=?@%*9@AB<CDB=C9E%
"% 8%

FCGH@?%)'I'%%89:%BEJ%KLCMN?@%!<9=M5!!%_TRLQQVOM!JIGI!WOR!LIXH!OW!QV_!QIUTNLQ!VQ!NOP!
GRIMQWORULJ!IMJ!GHLM!TNOGGLJ!TRL!IMJ!TOQG!MORUINVaIGVOM![+!IMJ!9!RLQTLXGVSLN`\5!!$IGI!YIQ!
MORUINVaLJ!ZQVMP!GHL!ROKZQG!UZNGV/IRRI`!ISLRIPL!ULGHOJ![)RVaIRR`^!4??"\!IMJ!TNOGGLJ!ZQVMP!GHL!
9VOXOMJZXGOR!-NVPO!TIX]IPL!KO_TNOG!WZMXGVOM![-NVPO!SLRQVOM!35445?^!9LMVNGOM!8IRSINHO\!

FCGH@?%)'45!!1CM=9G@BAM'!!0VQGOPRIUQ!WOR!LIXH!OW!GHL!QV_!KVONOPVXIN!RLTNVXIGLQ!IRL!TNOGGLJ!IKOSL^!
TRL!IMJ!TOQG!MORUINVaIGVOM![+!IMJ!9!RLQTLXGVSLN`\5!!-M!GHL!_/I_VQ!IRL!GHL!NOP/GRIMQWORULJ!
L_TRLQQVOM!SINZLQ5!!-M!GHL!`/I_VQ!GHL!WRLdZLMX`;JLMQVG`!OW!PLMLQ!IG!GHIG!NLSLN!OW!PLML!
L_TRLQQVOM5!!0VQGOPRIUQ!YLRL!PLMLRIGLJ!ZQVMP!GHL!9VOXOMJZXGOR!TIX]IPL!-NVPOkQ!HVQGOPRIU!
WZMXGVOM![-NVPO!SLRQVOM!35445?^!9LMVNGOM!8IRSINHO\5!

"% 8%
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"% 8%

.% ,%

FCGH@?%)'(5!!/O"%!<9=M'!!.VPZRLQ!"!+!l!$!QHOY!I!RLTRLQLMGIGVSL!QZKQLG!OW!GHL!3F!(B+!TNOGQ!WROU!
TOQG/MORUINVaIGVOM5!!&HL!`/I_VQ!VQ!I!ULIQZRL!OW!GHL!JVWWLRLMGVIN!L_TRLQQVOM![PRLIG!GHIM!aLRO!VQ!
OSLR!L_TRLQQVOM^!NLQQ!GHIM!aLRO!VQ!ZMJLR!L_TRLQQVOM!VM!GHL!WVRQG!QIUTNL!RLNIGVSL!GO!GHL!QLXOMJ!
QIUTNL5!!&HL!_/I_VQ!VQ!I!ULIQZRL!OW!GHL!IKQONZGL!PLML!L_TRLQQVOM!VM!NOP/GRIMQWORULJ!QTIXL5!!
.VPZRLQ!+!IMJ!9!RLTRLQLMG!(B+!TNOGQ!KLGYLLM!QIUTNLQ!WROU!GHL!QIUL!QGRIVM5!!.VPZRLQ!8!IMJ!$!
RLTRLQLMG!(B+!TNOGQ!KLGYLLM!QIUTNLQ!WROU!JVWWLRLMG!QGRIVMQ5!!!!
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7.2 -,11.#.'$,"55<%BD6#.00.)%K.'.0%

3=^<F6!UOZQL!PLMLQ!YLRL!IRRI`LJ!OM!GHL!+WW`ULGRV_!ALML8HVT!(OZQL!%_OM!,&!+RRI`5!!

&IKNL! 653! KLNOY! OZGNVMLQ! GHL! NLSLNQ! OW! JVWWLRLMGVIN! L_TRLQQVOM! KLGYLLM! 9+19;X! IMJ!

8F691;#!IXGVSIGLJ!&/N`UTHOX`GLQ!PVSLM!JVWWLRLMG!IQQZUTGVOMQ!IKOZG! WONJ!XHIMPL!IMJ!

T/SINZL5! !+!GOGIN!OW!"6#!PLMLQ!L_HVKVGLJ!KOGH!I! WONJ!XHIMPL!PRLIGLR!GHIM!35>_!IMJ!I!T/

SINZL!NLQQ!GHIM!?5?F^!RLTRLQLMGVMP!35=m!OW!GOGIN!PLMLQ!IRRI`LJ5!

!

$BP<?%)'I%,C>>?@?E=CB<<Q%0:;@?MM?J%R?E?M%PQ%F9<J%.LBEG?%BEJ%!STB<H?%

!

!

!

!

!

!

!

!

7.3 L.<%247@248%E.'.0%"#.%),11.#.'$,"55<% .D6#.00.)%;.$M..'%=>?=@+%"')%

ANO@=?P%

EVGHVM!GHL!NVQG!OW!JVWWLRLMGVINN`!L_TRLQQLJ!PLMLQ!PLMLRIGLJ!K`!GHL!UVXROIRRI`^!I!SIRVLG`!

OW! ]MOYM! &H3;&H4! UIR]LRQ! YLRL! WOZMJ! [&IKNL! 654\5! 8IMOMVXIN! &H3! UIR]LR! PLMLQ!

VMXNZJLJ! ).*/b^! &*.! IMJ! ,GIG! >^! INN! ZT/RLPZNIGLJ! VM! 8F691;#! RLNIGVSL! GO! 9+19;X5!!

8OMSLRQLN`^!XIMOMVXIN!&H4!UIR]LR!PLMLQ!)1/>!IMJ!)1/3R3!YLRL!ZT!RLPZNIGLJ!VM!9+19;X5!!!

$BP<?%)'4%%U?Q%$LIV$L4%/B@N?@%R?E?M%";;?B@CEG%CE%,V0%R?E?%5CM=%

!

!

!

!
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7.4 -,11.#.'$,"55<% .D6#.00.)% E.'.0% /"6% $(% Q'(M'% ?.,04/"',"% 9.06('0.%

#.E,('0%%

$VWWLRLMGVINN`! L_TRLQQLJ! [J;L\! PLMLQ! YLRL! UITTLJ! IPIVMQG! ]MOYM! 1LVQHUIMVI!

'LQTOMQL!RLPVOMQ![1('Q\![1VTONJOSI!LG!IN5^!4???c!0ISLN]OSI!LG!IN5^!4??#\5!!+!GOGIN!OW!64!

J;L! PLMLQ! UITTLJ! GO! 34! 1('Q! IXROQQ! 33! XHROUOQOULQ! [&IKNL! 65"\5! ! &HLQL! 1('Q!

XONNLXGVSLN`!XOMQGVGZGL!3"m!OW!GHL!UOZQL!PLMOUL![.VPZRL!<\5!!+!WZNN!NVQG!OW!GHLQL!PLMLQ!VQ!

XOMGIVMLJ! VM! +TTLMJV_! 95! ! 9IQLJ! OM! GHLVR! NLSLN! OW! JVWWLRLMGVIN! L_TRLQQVOM! IMJ! GHLVR!

ITTLIRIMXL!YVGHVM! ]MOYM! 1('Q^! 4<! OW! GHLQL! XIMJVJIGL! PLMLQ!YLRL! IMIN`QLJ! WZRGHLR!

GHROZPH!NVGLRIGZRL!QLIRXHLQ!IMJ!GHL!=!GOT!XIMJVJIGLQ!IRL!JVQXZQQLJ!VM!GHL!ML_G!XHITGLR5!!

!

$BP<?%)'('%%)4%JC>>?@?E=CB<<Q%?:;@?MM?J%G?E?M%AB;%=9%NE9WE%5/#M%

!

!

!

!

!

!

!

!

!

!
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!

FCGH@?%XY% % 5?CMLABECB%#?M;9EM?% Z5/#[% <9\C% 9E%A9HM?%G?E9A?'%  Two sets of LMR 
discovered by the same research group and published in two separate papers are mapped out 
above.  Diagram of mouse genome from Chong et al (Chong et al., 2007)!
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8.1 -,11.#.'$,"55<%BD6#.00.)%K.'.%?,0$%A('$",'0%L.<%247@248%/"#Q.#%E.'.0%

,LSLRIN! ]L`! &H3;&H4! UIR]LR! PLMLQ! IRL! JVWWLRLMGVINN`! L_TRLQQLJ! VM! GHVQ! UVXROIRRI`5!!

%IXH! VQ! JVQXZQQLJ! VM! GZRM! VM! IM! LWWORG! I\! GO! SINVJIGL! GHL! UVXROIRRI`! VGQLNW! IMJ! K\! GO!

XOMGL_GZINVaL!GHL!JVQXZQQVOM!OW!MOSLN!UIR]LR!PLMLQ!UITTVMP!GO!GHL!1('Q5!

%

2$"$3%%u35>4_!ZT/RLPZNIGLJ!VM!8F691;#^!8HROUOQOUL!3v%%%

%

,GIG>! VQ! I! GRIMQXRVTGVOM! WIXGOR! KLNOMPVMP! GO! GHL! ,VPMIN! &RIMQJZXLR! IMJ! +XGVSIGOR! OW!

&RIMQXRVTGVOM!TROGLVM!WIUVN`5!!)G!VQ!I!YLNN/]MOYM!UIR]LR!OW!GHL!&H3!RLQTOMQL!JZL!GO!VGQ!

RONL! VM! GHL!ZT/RLPZNIGVOM!OW! ).*/b! VM!&/XLNNQ! VM!RLQTOMQL! GO!QGVUZNIGVOM!YVGH! )1345! ! )GQ!

ZT/RLPZNIGVOM! VM! 8F691;#! VQ! GHZQ! IM! L_TLXGLJ! WLIGZRL! OW! GHVQ! UVXROIRRI`5! ! *OGIKN`^!

,&+&>! VQ!]MOYM!GO!KVMJ! GO! GHL!TROUOGLRQ!OW!X`GO]VMLQ! ).*/b!IMJ!&*.^!IMJ!RLXLTGORQ!

)13<'3^!)13<'+2^!)134R94^!INN!OW!YHVXH!YLRL!WOZMJ!GO!KL!JVWWLRLMGVINN`!L_TRLQQLJ!VM!GHVQ!

UVXROIRRI`![ZT/RLPZNIGLJ!KLGYLLM!356/45>_!VM!8F6;91#\5%

!

EHVNQG!L_TLXGLJ^!GHVQ!RLQZNG!HLNTQ!GO!XOMWVRU!GHL!JVXHOGOU`!YL!L_TLXG!GO!QLL^!YHVXH!VM!

GZRM!INNOYQ!ZQ!GO!UORL!XNOQLN`!L_IUVML!ZML_TLXGLJ!OR!ZM]MOYM!PLMLQ!IMJ!NVM]!GHLU!GO!

GHL!&H3!OR!&H4!RLQTOMQL!YVGH!I!PRLIGLR!NLSLN!OW!XOMWVJLMXL5!

!

&F*S]%%u3564_!ZT/RLPZNIGLJ!VM!8F691;#^!8HROUOQOUL!3?v!

!

)MGLRWLROM! AIUUI! [).*/b\! VQ! GHL! TRVUIR`! &/HLNTLR! 3! UIR]LR! PLML5! ! )GQ! JVWWLRLMGVIN!

L_TRLQQVOM!VM!GHVQ!UVXROIRRI`!VQ!XOMWVRUIGVOM!OW!GHL!).*/b!X`GO]VML!%1),+Q!XOMJZXGLJ!

IQ! TIRG! OW! GHVQ! L_TLRVULMG! [,UVGH^! 4?33^! ZMTZKNVQHLJ! JIGI\! IMJ! QZPPLQGQ! GHIG! GHL!

UVXROIRRI`!H`KRVJVaIGVOM!IMJ!TROXLQQVMP!YIQ!QZXXLQQWZN5!

!

$*F%%u35<=_!ZT/RLPZNIGLJ!VM!8F691;#^!8HROUOQOUL!36v!

!

&ZUOR!MLXROQVQ!WIXGOR![&*.\!VQ!I!]L`!X`GO]VML!VMSONSLJ!VM!Q`QGLUVX!VMWNIUUIGVOM!IMJ!VQ!

]MOYM!GO!VMJZXL!WLSLR^!ITOTGOGVX!XLNN!JLIGH^!QLTQVQ!IMJ!VMHVKVG!GZUOROPLMLQVQ5! !&*.!VQ!

]MOYM! GO! Q`MLRPVaL!YVGH! ).*/b! VM!ULJVIGVMP! ]VNNVMP! OW!!)*+,-./*.#$.012! GHROZPH! GHL!
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VMJZXGVOM!OW!MVGRVX!O_VJL![1VLY!LG!IN5^!3==?\5! !)G! VQ!I!]L`!&H3!UIR]LR!PLML!IMJ!YL!GHZQ!

L_TLXG!VGQ!ZT/RLPZNIGVOM!VM!GHVQ!UVXROIRRI`5!

!

&5IX@IV&5IX#^!%u45?"/45"6_!ZT/RLPZNIGLJ!VM!8F691;#^!8HROUOQOUL!3v%

!

)13<R3! IMJ! )13<'w2! XONNLXGVSLN`! WORU! GHL! )13<! RLXLTGOR! [)1<3R\5! ! )13<! VQ! ]MOYM! GO!

Q`MLRPVaL!YVGH!)134!GO!ZT/RLPZNIGL!).*/b!TROJZXGVOM!VM!&/XLNNQ![&QZhV!LG!IN5^!3===\5!!9OGH!

GHL! )13<! IMJ! )134! RLXLTGORQ! IRL! ZT/RLPZNIGLJ! VM! 8F691;#! &/XLNNQ! VM! GHVQ!UVXROIRRI`!

JLUOMQGRIGVMP!I!XNLIR!&H3!THLMOG`TL5!!)MGLRLQGVMPN`^!)13<R!QHIRLQ!HOUONOP`!YVGH!)13R!

IMJ! WORUQ! I! PLML! XNZQGLR! YVGH! QLSLRIN! OGHLR! ULUKLRQ! OW! GHL! )13R! WIUVN`! OM!

XHROUOQOUL! 35! ! )G! VQ! GHLRLWORL! QZRTRVQVMP! GHIG! )13R! VQ! JOYM/RLPZNIGLJ! F5#"_! VM! GHVQ!

UVXROIRRI`^!TLRHITQ!QZPPLQGVMP!XOUTNLULMGIR`!RONLQ!WOR!GHL!)13<R!IMJ!)13R!VM!GHL!&H3!

IMJ!&H4!RLQTOMQLQ!RLQTLXGVSLN`5!

!

..#6%u>56"_!ZT/RLPZNIGLJ!VM!8F691;#^!8HROUOQOUL!=v%

!

88'F! VQ! I! XHLUO]VML! RLXLTGOR! TROGLVM! ZQLJ! K`! &! XLNNQ! GO! UVPRIGL! GO! GHL! QVGLQ! OW!

VMWLXGVOM5! !88'F!HIQ!KLLM!QHOYM!GO!KL!XHIRIXGLRVQGVX!OW!&H3!N`UTHOX`GL![1OLGQXHLR!LG!

IN5^! 3==<\5! ! )MGLRLQGVMPN`^! GHL! NVPIMJ! WOR! 88'F^! MIULN`! 881F^! VQ! INQO! ZT/RLPZNIGLJ! VM!

8F691;#!IMJ!KLLM!TRLSVOZQN`!QHOYM!GO!KL! VMSONSLJ! VM!RLQVQGIMXL! GO! VMWLXGVOM!YVGH!!"#

-.012# [,IMGVIPO! LG! IN5^! 4??>\5! ! %SVJLMGN`! GHL! L_TRLQQVOM! IMJ! VMGLRIXGVOM! OW! GHLQL! GYO!

TROGLVMQ! TNI`Q! I! RONL! VM! &H3! XLNNQ! NOXIGVMP! GHL! QVGL! OW! VMWLXGVOM! IMJ! L_LRGVMP! GHLVR!

VMWNZLMXL!GHLRL5!

!

!

..56!u45>"_!ZT/RLPZNIGLJ!VM!8F691;#^!8HROUOQOUL!33v!

!

881F!VQ!I!XHLUOGIXGVX!WIXGOR!QLXRLGLJ!K`!QLSLRIN!XLNNQ!VM!GHL!VUUZML!Q`QGLU^!VMXNZJVMP!

&!XLNNQ5! !&HL!PRIJVLMG!TROJZXLJ!K`!881F!IG!GHL!QVGL!OW!VMWNIUUIGVOM!VQ!ZQLJ!K`!SIRVOZQ!

XLNNQ!GO!UVPRIGL!VMGO!OR!OZG!OW!GHL!QVGL!OW!VMWLXGVOM5!!)MGLRLQGVMPN`^!881F!HIQ!KLLM!QHOYM!

GO!ULJVIGL!GHL!VUUVPRIGVOM!OW!1IMPLRHIMQ!XLNNQ!VMGO!GHL!LTVJLRUVQ!OW!Q]VM![-ZYLHIMJ!

LG!IN5^!4?34\5!!881F!VQ!QGROMPN`!ZT/RLPZNIGLJ!VM!GHL!8F691;#!&!XLNNQ^!QZPPLQGVMP!GHIG!&H3!

XLNNQ!UI`!WIXVNVGIGL!JLMJRVGVX!XLNN!LMGR`!VMGO!GHL!QVGL!OW!VMWLXGVOM5!

!



Univ
ers

ity
 of

 C
ap

e T
ow

n

! F4!

881F!VQ!VMGLRLQGVMP!WOR!IMOGHLR!RLIQOM5!!)G!HIQ!KLLM!QHOYM!GHIG^!YVGH!GHL!HLNT!OW!).*/b!

IMJ! )14! [INQO! TROJZXLJ! K`! &H3! XLNNQ! IMJ! OKQLRSLJ! GO! KL! ZT/RLPZNIGLJ! VM! GHVQ!

UVXROIRRI`\^! 881F! VMJZXLQ! GHL! TRONVWLRIGVOM! OW! MIGZRIN! ]VNNLR! XLNNQ! [(IPHIaIXHV! LG! IN5^!

3==#\5EVGH! GHL! QGROMP! ZT/RLPZNIGVOM! OW! 881F! VM! 8F691;#^! VG! VQ! TOQQVKNL! GHIG! 881F!

WIXVNVGIGLQ! GHL! VMJZXGVOM! OW! I! UORL! TOGLMG! *D! XLNN! RLQTOMQL! GHIM! GHIG! OKQLRSLJ! VM!

9+19;X5! ! 'LXLMG! RLQLIRXH! QZPPLQGQ! GHIG! *D! XLNNQ! QGROMPN`! WIXVNVGIGL! GHL! ]VNNVMP! OW!

VMGRIXLNNZNIR!TIRIQVGL!K`!UIXROTHIPLQ![2RIhLLGH!LG!IN5^!4?33\5!

!

&5I#!uF5#"_!ZT/RLPZNIGLJ!VM!9+19;X^!8HROUOQOUL!3v!

!

&HL!VMGLRNLZ]VM!3!RLXLTGOR![)13'\!VQ!GHL!X`GO]VML!RLXLTGOR!WOR!SIRVOZQ!ULUKLRQ!OW!GHL!

VMGLRNLZ]VM! 3! WIUVN`5! ! 2LRHITQ! UOQG! VMGLRLQGVMP! OW! GHLQL! ULUKLRQ! VQ! )1""! YHVXH! VQ!

]MOYM! GO! VMJZXL!&!HLNTLR! XLNNQ! GO!TROJZXL!&`TL!4! X`GO]VMLQ! VMXNZJVMP! )1/F! IMJ! )13"!

[DZROYQ]I/,GONIRQ]I!LG!IN5^!4??<c!,ILMa!LG!IN5^!4?3?\5!!

!

)13!QVPMINVMP!VQ!MOG!QOULGHVMP!GHIG!HIQ!KLLM!QGZJVLJ!UZXH!VM!GHL!!"#-.012!UOJLN5!!)G!VQ!

INNZJLJ!GO!VM!OML!TITLR!VM!3=<=!YHLRL!TROJZXGVOM!OW!)13!K`!UIXROTHIPLQ!YIQ!QHOYM!GO!

KL!LMHIMXLJ!K`!!"#-.012! VMWLXGVOM! VM!9+19;X!UVXL!KZG! VMHVKVGLJ!K`! GHL!TROJZXGVOM!OW!

).*/b![8VNNIRV!LG!IN5^!3=<=\5!

!

&HL! JRIUIGVX! ZT/RLPZNIGVOM! OW! )13'! VM! 9+19;X!UVXL^! VM! XOMhZMXGVOM!YVGH! GHL! QGZJVLQ!

ULMGVOMLJ!IKOSL^!QZPPLQGQ!VG!UI`!TNI`!IM!VUTORGIMG!RONL!VM!9+19;X!QZQXLTGVKVNVG`5!!&HL!

JVQXOSLR`!GHIG!ULUKLRQ!OW!GHL!)13!WIUVN`!UVPHG!TNI`!I!RONL!VM!VMVGVIGVMP!&H4!RLQTOMQLQ!

VQ!RLNIGVSLN`!RLXLMG5!!*OMLGHLNLQQ^!JIGI!WROU!GHVQ!UVXROIRRI`!QZPPLQG!GHIG!VG!UI`!YLNN!KL!

OML!OW!GHL!TRVUIR`!XOMGRVKZGORQ!GO!9+19;X!QZQXLTGVKVNVG`5!!

!

&5S3!u653F_!ZT/RLPZNIGLJ!VM!9+19;X^!8HROUOQOUL!33v!

!

)MGLRNLZ]VM!>![)1/>\!VQ!GHL!]L`!&/HLNTLR!4!UIR]LR!PLML!IMJ!VQ!RLQTOMQVKNL!WROU!JRVSVMP!

GHL!&H4!RLQTOMQL5! ! )G! VQ! VMGLRLQGVMP!GO!MOGL! GHL!L_GLMG!OW! GHL!ZT/RLPZNIGVOM! VM!9+19;X5!!

EHLRLIQ!).*/b!VQ!OMN`!356_!ZT/RLPZNIGLJ!VM!8F691;#^!GHL!XOMGRIQG!VQ!)1/>!NLSLNQ!VQ!UORL!

L_GRLUL5! ! &HVQ! XORROKORIGLQ! LSVJLMXL! GHIG! 9+19;X! UVXL! JO! PLMLRIGL! RLNIGVSLN`! HVPH!

NLSLNQ! ).*/b! JZRVMP! !"# -.012! VMWLXGVOM! [,UVGH^! 4?33^! ZMTZKNVQHLJ! JIGI\^! KZG!

XOUULMQZRIGLN`!UORL!)1/>^!YHVXH!ZNGVUIGLN`!JRVSLQ!GHL!&H4!RLQTOMQL5!
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!

.,X_!u45?_!ZT/RLPZNIGLJ!VM!8F691;#^!8HROUOQOUL!3#v!

!

&HL!JVQXOSLR`!GHIG!8$<#!VQ!ZT/RLPZNIGLJ!VM!8F691;#!VQ!QZRTRVQVMP5!!)M!WIXG^!GHIG!8$<#!VQ!

L_TRLQQLJ!IG!INN!OM!GHLQL!&/XLNNQ!VQ!QOULYHIG!QZRTRVQVMP5!!8$<#^!INQO!]MOYM!IQ!96/4^!VQ!

G`TVXINN`! L_TRLQQLJ! K`! IMGVPLM! TRLQLMGVMP! XLNNQ! IMJ! TNI`Q! IM! VUTORGIMG! RONL! VM!

TROSVJVMP!XOQGVUZNIGOR`!QVPMINQ!MLXLQQIR`!WOR!&!XLNN!IXGVSIGVOM!IMJ!QZRSVSIN5!!0OYLSLR^!

GHLRL! VQ! QOUL! LSVJLMXL! GHIG! QZKQLGQ! OW! &! XLNNQ! JO! L_TRLQQ!8$<#5! ! )M! TIRGVXZNIR^! VG! HIQ!

KLLM! QHOYM! GHIG! LWWLXGOR! ULUOR`! &! XLNNQ! L_TRLQQ! 8$<#! IMJ! GHIG! VM! RLQTOMQL! GO!

QGVUZNIGVOM!UOQG!OWGLM!TROJZXL!).*/b![gLIMMVM!LG!IN5^!3===\5! !%WWLXGOR!ULUOR`!&!XLNNQ^!

HOYLSLR^!G`TVXINN`!IRVQL!JZL!GO!I!TRLSVOZQ!VMWLXGVOM!IMJ!PVSLM!GHIG!GHL!&!XLNNQ!L_IUVMLJ!

VM! GHVQ!UVXROIRRI`!HISL!L_TLRVLMXLJ!OMN`!OML! VMWLXGVOM^! VG! VQ!MOG!XNLIR!YH`!ULUOR`!&!

XLNNQ!YOZNJ!KL!TRLQLMG5!

!

$5#3!u45?6_!ZT/RLPZNIGLJ!VM!9+19;X^!8HROUOQOUL!>v!

!

&ONN/NV]L! 'LXLTGOR! >! [&1'>\! VQ! OML! OW! GHL! XLNN! QZRWIXL! RLXLTGORQ! RLQTOMQVKNL! WOR!

JLGLXGVMP! NVTOTON`QIXHIRVJL! WROU! ARIU/MLPIGVSL! KIXGLRVI! IMJ! VQ! IQQOXVIGLJ! YVGH! GHL!

GRVPPLRVMP! OW! VMWNIUUIGOR`! IMJ! G`TL! )! VMGLRWLROM! RLQTOMQLQ! [9LNN^! 4??<\5! ! EHVNL!

L_TRLQQVOM! OW! &1'/>! OM! UIXROTHIPLQ! HIQ! KLLM! IQQOXVIGLJ! YVGH! VMXRLIQLJ! TIRIQVGL!

XNLIRIMXL!VM!SVSO![DROTW!LG!IN5^!4??>\^!MOG!UZXH!VQ!]MOYM!IKOZG!GHL!IXGVSVG`!OW!&1'/>!OM!

&!N`UTHOX`GLQ5!!!

!

8.2 -,11.#.'$,"55<%BD6#.00.)%K.'.0%C"6%$(%L'(M'%?C90%

&HL!UOZQL!PLMOUL!VQ!XOUTOQLJ!OW!4?!XHROUOQOULQ!YHVXH!IRL!XONNLXGVSLN`!LQGVUIGLJ!

GO! KL! 3"FF! XLMGVUORPIMQ! [X(\! OR! 456! KVNNVOM! KIQL! TIVRQ! VM! NLMPGH! [(OZQL! ALMOUL!

,LdZLMXVMP! LG! IN5^! 4??4c! 'OYL! LG! IN5^! 4??"\5! )M! IM! LWWORG! GO! MIRROY! JOYM! GHL!

XHROUOQOUIN! NOXIGVOMQ! RLQTOMQVKNL! WOR! 9+19;X! QZQXLTGVKVNVG`! GO! 15!UIhOR^! I! QLRVLQ! OW!

KIX]!XROQQVMP!L_TLRVULMGQ!YLRL!XOMJZXGLJ!YHLRLK`!RLQVQGIMG!QGRIVM!,&,;+!YIQ!KIX]/

XROQQLJ!IPIVMQG!GHL!QZQXLTGVKNL!9+19;X!IMJ!IG!LIXH!QGLT!VM!GHL!KIX]/XROQQVMP^!RLQVQGIMG!

TROPLM`!YLRL!QLNLXGLJ[1VTONJOSI!LG!IN5^!4???c!0ISLN]OSI!LG!IN5^!4??#\5!!)M!GHVQ!YI`^!GHL!

RLQLIRXHLRQ! QZXXLLJLJ! VM! MIRROYVMP! JOYM! GHL! NOXIGVOM! OW! GHL! RLQVQGIMXL! PLMLQ! GO!
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QLSLRIN!QGRLGXHLQ!OW!GHL!PLMOUL!XOUTOQVMP!hZQG!ZMJLR!3"m!OW!GHL!GOGIN!PLMOUL![.VPZRL!

<\5!

!

-ZR!UVXROIRRI`!TROJZXLJ!I!GOGIN!OW!"6#!JVWWLRLMGVINN`!L_TRLQQLJ!PLMLQ!YVGH!WONJ!XHIMPL!

PRLIGLR!GHIM!35>_!IMJ!T/SINZL!OW!NLQQ!GHIM!?5?F5!!&HVQ!XOMQGVGZGLQ!ITTRO_VUIGLN`!35#m!OW!

GHL!LQGVUIGLJ!GOGIN!MZUKLR!OW!UOZQL!PLMLQ![r4"^???!OM!+WW`ULGRV_!%_OM!+RRI`\5!!)M!IM!

LWWORG! GO! MIRROY! JOYM! GHL! MZUKLR! OW! XIMJVJIGL! PLMLQ! YHVXH! UI`! KL! VMSONSLJ! VM!

9+19;X! QZQXLTGVKVNVG`^! YL! UITTLJ! OZR! JVWWLRLMGVINN`! L_TRLQQLJ! PLMLQ! GO! GHL! 1('Q!

INRLIJ`! VJLMGVWVLJ! K`! 1VTONJOSI! LG! IN5! ! +! GOGIN! OW! 64! JVWWLRLMGVINN`! L_TRLQQLJ! PLMLQ!

UITTLJ!GO!GHL!1('Q5!!+!WZNN!NVQG!OW!GHLQL!PLMLQ!VQ!XOMGIVMLJ!VM!+TTLMJV_!95!

!

-W! GHL! 64! PLMLQ! GHIG! UIT! GO! GHLQL! 1('! RLPVOMQ^! 4<! YLRL! IMIN`QLJ! WZRGHLR! ZQVMP!

NVGLRIGZRL! QLIRXHLQ5! ! 8RVGLRVI! WOR! QLNLXGVOM! VMXNZJLJ! L_GLMG! OW! JVWWLRLMGVIN! L_TRLQQVOM!

[G`TVXINN`! PRLIGLR! GHIM! 4_! WONJ! XHIMPL\! IMJ^! VM! QOUL! XIQLQ^! ]MOYM! NVM]IPLQ!YVGH! GHL!

VUUZML! Q`QGLU5! ! +! QZUUIR`! OW! GHL! UOQG! VUTORGIMG! WVMJVMPQ^! K`! PLML^! IRL! JLGIVNLJ!

KLNOY5!!-W!TIRGVXZNIR!VMGLRLQG!IRL!GHL!HOULOKO_!OMN`!TROGLVM![0OT_\!NOXIGLJ!OM!1('!>!

IMJ! GHL! RLXLTGOR! IXGVSVG`! UOJVW`VMP! TROGLVM! ['+(23\! NOXIGLJ! OM! 1('! <5! ! 0OT_! VQ!

QGROMPN`!ZT/RLPZNIGLJ!VM!RLQVQGIMG!8F691;#!UVXL5!!)M!QGZJVLQ!ZMRLNIGLJ!GO!1LVQHUIMVI^!VG!

HIQ! KLLM! QHOYM! GO! TNI`! I! ]L`! RONL! VM! GHL! NOMPLSVG`! IMJ! TLRQVQGLMXL! &/HLNTLR! 3! XLNNQ!

[+NKRLXHG!LG!IN5^!4?3?\5!!'+(23!VQ!QGROMPN`!ZT/RLPZNIGLJ!VM!9+19;X!UVXL5!!)G!WORUQ!TIRG!

OW! GHL! RLXLTGOR! WOR! XINXVGOMVM! PLML/RLNIGLJ! TLTGVJL! [8A'2\5! ! ! )M! QGZJVLQ! ZMRLNIGLJ! GO!

1LVQHUIMVI^!8A'2!HIQ!KLLM!QHOYM!GO!QZTTRLQQ!&H3!IMJ!TROUOGL!&H4!RLQTOMQLQ^!INGLR!

1IMPLRVM! JLRUIN! JLMJRVGVX! XLNN! UVPRIGVOM! GO! GHL! N`UTH! MOJL^! IMJ! ZTRLPZNIGL! )1/>!

TROJZXGVOM!K`!&/XLNNQ![AOMaINLa/'L`!LG!IN5^!4??6c!(V]IUV!LG!IN5^!4?33\5!

!

&54(#%u45=_!ZT/RLPZNIGLJ!VM!8F691;#^!8HROUOQOUL!#^!1('>v!

!

)1/4"! VQ!I!TRO/VMWNIUUIGOR`!X`GO]VML!KLNOMPVMP!GO!GHL!)1/34!X`GO]VML! WIUVN`5! ! )1/4"! VQ!

RLdZVRLJ!WOR!GHL!JVWWLRLMGVIGVOM!OW!&!N`UTHOX`GLQ!VMGO!I!QZKQLG!OW!&!HLNTLR!XLNNQ!]MOYM!

IQ!&H36![xHOZ!LG!IN5^!4??6\5!!EHVNL!GHVQ!QZPPLQGQ!GHIG!GHLRL!UI`!KL!I!NIRPLR!XOMGVMPLMG!

OW!&H36!XLNN!TRLQLMG!VM!GHL!8F691;#^!YL!JO!MOG!OKQLRSL!IM`!JVWWLRLMGVIN!L_TRLQQVOM!OW!

)136!VM!GHVQ!UVXROIRRI`5! ! )G! VQ!GHZQ!MOG!XNLIR^!PVSLM!YHIG!VQ!XZRRLMGN`!]MOYM!IKOZG!GHL!

)14"'^!YHIG![VW!IM`\!VGQ!RONL!UI`!KL!VM!TROGLXGVOM!IPIVMQG!15!UIhOR5!!

!
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U<@GI!u453_!ZT/RLPZNIGLJ!VM!8F691;#^!8HROUOQOUL!#^!1('!>v!

!

&HL!]VNNLR!XLNN!NLXGVM/NV]L!RLXLTGOR!A3![DNRP3\!VQ!I!]MOYM!UIR]LR!WOR!MIGZRIN!]VNNLR!XLNNQ!

[1IMVLR^!4??#\5!!EHVNL!MIGZRIN!]VNNLR![*D\!XLNNQ!IRL!KLQG!]MOYM!WOR!GHLVR!RLXOPMVGVOM!OW!

MOM/QLNW! IMJ! OW! GZUOZR! XLNNQ! GHROZPH! GHLVR! QXRLLMVMP! OW!(083! L_TRLQQVOM^! GHL`! HISL!

KLLM!QHOYM!GO!TNI`!I!RONL! VM!15!UIhOR! VMWLXGVOM5! ! )M!TIRGVXZNIR^! VG!HIQ!KLLM!QHOYM!GHIG!

YHVNL!*D!XLNNQ!GO!MOG!JVRLXGN`!N`QL!OR!VMJZXL!ITOTGOQVQ!OW!VMWLXGLJ!UIXROTHIPLQ^!GHL`!JO!

QGVUZNIGL! UIXROTHIPLQ! GO! ]VNN! VMGRIXLNNZNIR! 1LVQHUIMVI! VM! I! ).*/b^! &*.^! IMJ! V*-Q!

JLTLMJLMG!UIMMLR![2RIhLLGH!LG!IN5^!4?33\5!!*D!XLNN!IXGVSIGVOM!VQ!JRVSLM!K`!JLMJRVGVX!XLNNQ!

VM! IM! &1'=^! )134^! IMJ! )13<! JLTLMJLMG! UIMMLR5! ! &HVQ! VQ! XORROKORIGLJ! K`! GHL! ZT/

RLPZNIGVOM!OW!)13<R!IMJ!)134R!ZTRLPZNIGVOM!VM!8F691;#!VM!GHVQ!UVXROIRRI`5!

!

1;GJM!u454_!ZT/RLPZNIGLJ!VM!9+19;X^!8HROUOQOUL!#^!1('!>v!

!

0ZUIM!TROQGIPNIMJVM!$4![0TPJQ\!HIQ!KLLM!QHOYM!GO!IQQOXVIGL!YVGH!GHL!&H4!RLQTOMQL5!!

)M!TIRGVXZNIR^!VM!RLQTOMQL!GO!IMGV/8$"!IMJ!IMGV/8$4<!QGVUZNIGVOM^!&H4!NVMLQ!YLRL!QHOYM!

GO!ZTRLPZNIGL!0TPJQ![&IMI]I!LG!IN5^!4???\^!KZG!VG!HIQ!MOG!`LG!KLLM!LQGIKNVQHLJ!YHIG!GHL!

RONL! OW! GHVQ! TROGLVM! VQ5! !EL! XIM! GHZQ! XOMWVRU! GHIG! VG! ITTLIRQ! GO!KL! I!&H4!UIR]LR^! KZG!

YHIG!VGQ!RONL!VM!JVWWLRLMGVIGVOM!OR!LWWLXGOR!WZMXGVOMQ!IRL!VQ!QGVNN!ZMXNLIR5!

!

19;:!u"5"_!ZT/RLPZNIGLJ!VM!8F691;#^!8HROUOQOUL!F^!1('!"v!

!

&HL! HOULOKO_! OMN`! TROGLVM! [0OT_\! VQ! VMJZXLJ! K`! GHL! L_TRLQQVOM! OW! GHL! &H3!

GRIMQXRVTGVOM!WIXGOR!&KLG5!!)MGLRLQGVMPN`^!VG!HIQ!KLLM!QHOYM!GO!KL!]L`!GO!GHL!TLRQVQGLMXL!

OW!&H3!XLNNQ!JZRVMP!VMWLXGVOM![+NKRLXHG!LG!IN5^!4?3?\!IMJ!HIQ!KLLM!QHOYM!GO!RLMJLR!&H3!

XLNNQ! RLQVQGIMG! GO!.IQ! VMJZXLJ!ITOTGOQVQ5! !+Q!QZXH^!0OT_! VQ! XLRGIVMN`!I!UIR]LR! WOR!&H3!

IMJ! GHZQ! WZRGHLR! XOMWVRUQ! GHL! SINVJVG`! OW! OZR! UVXROIRRI`5! ! 0OYLSLR^! GHL! WIXG! GHIG! VG!

ITTLIRQ! OM! 1('"! UI]LQ! VG! I! TIRGVXZNIRN`! VMGLRLQGVMP! XIMJVJIGL! WOR! RLQVQGIMXL! VM!

8F691;#5!!.OR!L_IUTNL^!VW!GHLRL!IRL!JVWWLRLMXLQ!VM!GHL!YI`!0OT_!VQ!L_TRLQQLJ^!OR!VW!GHLRL!

L_VQG!,*2Q!OM!GHVQ!PLML!KLGYLLM!9+19;X!IMJ!8F691;#^!GHLQL!XOZNJ!TOGLMGVINN`!L_TNIVM!

GHL!JVWWLRLMXL!VM!THLMOG`TL!KLGYLLM!GHLQL!GYO!UVXL5!!

!

)M! SVGRO^! &H3! XLNNQ! IRL! UZXH! UORL! QLMQVGVSL! GO! .IQ/ULJVIGLJ! ITOTGOQVQ! GHIM! &H4! OR!

&H36! XLNNQ! [BIRIJHIXHIR`!LG! IN5^! 3==6c!xHIMP!LG! IN5^! 3==6\5! ! )W! GHLRL! VQ! QOUL!JLWLXG! VM!
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0OT_!L_TRLQQVOM!VM!9+19;X^!OR!VM!GHL!TROUOGLR!RLPVOM!GO!YHVXH!&KLG!KVMJQ^!GHVQ!YOZNJ!

RLQZNG!VM!&H3!XLNN!GRIMQVLMXL!VMQGLIJ!OW!TLRQVQGLMXL5!!&HVQ!VQ!GHL!OKQLRSLJ!THLMOG`TL!VM!

9+19;X5! ! &HL`! ITTLIR! IKNL! GO! TROJZXL! )134! IMJ! ).*/b! KZG! GHL! &/HLNTLR! RLQTOMQL!

MOMLGHLNLQQ!QLLUQ!GO!JLWIZNG!GO!&H45!

!

2$"!%I!u356_!ZT/RLPZNIGLJ!VM!8F691;#^!8HROUOQOUL!F^!1('!"v!

!

,VPMIN! GRIMQJZXVMP! IJITGOR! WIUVN`! ULUKLR! 3! [,&+23\! VQ! VMSONSLJ! VM! GHL! QVPMIN!

GRIMQJZXGVOM!TIGHYI`!VMVGVIGLJ!K`!X`GO]VMLQ!OM!GHL!QZRWIXL!OW!N`UTHOX`GLQ![&I]IHIQHV/

&LaZ]I!LG!IN5^!3==6\5!!)GQ!WZMXGVOM!VQ!MOG!YLNN/JLWVMLJ^!KZG!PVSLM!GHIG!VG!VQ!ZT/RLPZNIGLJ!VM!

8F691;#! UI`! QZPPLQG! GHIG! VG! VQ! UORL! TROUVMLMGN`! L_TRLQQLJ! VM! &H3! XLNNQ! IMJ! VQ!

VMSONSLJ!VM!LVGHLR!GHL!&H3!JVWWLRLMGVIGVOM!OR!LWWLXGOR!TIGHYI`Q5!

!

+.&",%4!u>5#_!ZT/RLPZNIGLJ!VM!9+19;X^!8HROUOQOUL!F^!1('!"v!

!

-SIRVIM! XIRXVMOUI! VUUZMORLIXGVSL! IMGVPLM/NV]L! TROGLVM! [-8)+$4\! ! VQ! QGROMPN`! ZT/

RLPZNIGLJ!VM!9+19;X!SLRQZQ!8F691;#5!!)G!INQO!WINNQ!YVGHVM!OML!OW!GHL!!)*+,-./*.#$.012!

'LQTOMQL! RLPVOMQ!OM! XHROUOQOUL!F5! !-8)+$4! VQ!TRVUIRVN`! IQQOXVIGLJ!YVGH! QGZJVLQ!OW!

XIMXLR!IMJ!VGQ!L_TRLQQVOM!VQ!IQQOXVIGLJ!YVGH!QUINNLR!GZUOR!QVaL!IMJ!KLGGLR!TROPMOQVQ!VM!

IJLMOXIRXVMOUI!TIGVLMGQ![)QHV`IUI!LG!IN5^!4??#\5!

!

&HL!L_TRLQQVOM!OW!-8)+$!4!HIQ!KLLM!QHOYM!GO!XORRLNIGL!YVGH!GHL!VMHVKVGVOM!OW!&A./KLGI!

QVPMINNVMP!VM!N`UTHOX`GLQ![8NIQQLM!LG!IN5^!4?3?\5!!$OYM/RLPZNIGLJ!OR!ZT/RLPZNIGLJ!YVGH!

IMGV!&A./KLGIj!!&HVQ!TITLR!

!

!
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/1.%.<BMM%&P%/9<?\H<?M%

!

% 7T/RLPZNIGLJ!VM! .ONJ!8HIMPL! 8HROUOQOUL! 1('!

04/%K3! 9+19;8! 45F_! 36! 6!

04/$(K3! 9+19;8! 453_! 36! 6!

04/&44! 8F691;#! 35=_! 36! 6!

04/D3! 8F691;#! 45F_! 36! 6!

04/&3?! 8F691;#! 3#5#_! 36! 6!

!

.VSL! (08! 8NIQQ! )K! UONLXZNLQ! YLRL! WOZMJ! GO! KL! JVWWLRLMGVINN`! L_TRLQQLJ! VM! GHVQ!

UVXROIRRI`^! GHRLL!OW! GHLU!ZT/RLPZNIGLJ! VM!9+19;X!IMJ! GYO!ZT/RLPZNIGLJ! VM!8F691;#5!!

&HL!(08!8NIQQ!)K!UONLXZNLQ!IRL!I!MOM/TON`UORTHVX!WIUVN`!OW!(08!UONLXZNLQ!IMJ!GHLVR!

RONL!VM!VUUZMVG`!VQ!NVGGNL!ZMJLRQGOOJ5!,OUL!HISL!KLLM!VUTNVXIGLJ!VM!IMGV/SVRIN!VUUZMVG`!

[,YIMQOM!LG!IN5^!4??<c!8HLM!LG!IN5^!4?33\^!OGHLRQ!VM!GHL!KRVJPVMP!OW!VMMIGL!IMJ!IXdZVRLJ!

VUUZMVG`! ['OJPLRQ!IMJ!8OO]^!4??F\5! !BLR`! NVGGNL! VQ! ]MOYM!IKOZG! GHL! QTLXVWVX! RONLQ!OW!

GHLQL!TROGLVMQ!QO!VG!VQ!JVWWVXZNG!GO!RLIJ!ULIMVMP!VMGO!GHLVR!JVWWLRLMGVIN!L_TRLQQVOM5!!&HIG!

KLVMP! QIVJ^! VG! YOZNJ! KL! VMGLRLQGVMP! GO! LQGIKNVQH! YHLGHLR! VM! OGHLR! &H3;&H4! JVQLIQL!

UOJLNQ;UVXROIRRI`Q!GHLQL!QIUL!(08!8NIQQ!)K!PLMLQ!IRL!JVWWLRLMGVINN`!L_TRLQQLJ5!

!

#"/!%I![>5>_!ZT/RLPZNIGLJ!VM!9+19;X^!8HROUOQOUL!3\!

!

'LXLTGOR! IXGVSVG`! UOJVW`VMP! TROGLVM! 3! ['+(23\! VQ! I! QVMPNL/GRIMQULUKRIML/JOUIVM!

TROGLVM!GHIG!VQ!RLdZVRLJ!GO!GRIMQTORG!XINXVGOMVM/RLXLTGOR/NV]L!RLXLTGOR![8+18'1\!GO!GHL!

TNIQUI!ULUKRIML! IMJ!YHVXH! GHLM! XONNLXGVSLN`! WZMXGVOM! IQ! I! RLXLTGOR! WOR! ! XINXVGOMVM!

PLML/RLNIGLJ! TLTGVJL! [8A'2\! [0LROZ_! LG! IN5^! 4??6\5! ! 8A'2! VQ! I! TOGLMG! TLTGVJL!

SIQOJVNIGOR!TROJZXLJ!K`!TLRVTHLRIN!IMJ!XLMGRIN!MLZROMQ!['OQLMWLNJ!LG!IN5^!3=<"c!9RIVM!

LG! IN5^! 3=<F\5! ! )MGLRLQGVMPN`^! 8A'2! HIQ! KLLM! QHOYM! GO! KL! IM! VUTORGIMG! RLPZNIGOR! OW!

XZGIMLOZQ!VUUZMVG`!GHROZPH!VGQ!LWWLXGQ!OM!JLMJRVGVX!IMJ!&!XLNN!WZMXGVOMQ![(V]IUV!LG!IN5^!

4?33\5! ! )M! TIRGVXZNIR^! 8A'2! HIQ! KLLM! QHOYM! GO! L_LRG! JVWWLRLMG! LWWLXGQ! VM! XOMGIXG!

H`TLRQLMQVGVSVG`! [80,\!UOJLNQf! )G! VMHVKVGQ!&H3/G`TL!80,^!KZG!TROUOGLQ!&H4/G`TL!80,5!!

)G! HIQ! KLLM! QHOYM! GO! VMHVKVG! GHL!UVPRIGVOM! OW! 1IMPLRVM! JLRUIN! JLMJRVGVX! XLNNQ! GO! GHL!

N`UTH!MOJLQ!IMJ!ZTRLPZNIGLQ!)1/>!TROJZXGVOM!OW!&/XLNNQ!VM!JRIVMVMP!N`UTH!MOJLQ5!!

!



Univ
ers

ity
 of

 C
ap

e T
ow

n

! F<!

'+(2!3!VQ!QGROMPN`!ZT/RLPZNIGLJ!VM!GHL!9+19;X!UOZQL!XOUTIRLJ!YVGH!8F691;#5!!&I]LM!

GOPLGHLR!YVGH!GHL!WVMJVMPQ!OW!(V]IUV!LG!IN^!GHVQ!QZPPLQGQ!GHIG!'+(23!XOZNJ!KL!OML!OW!GHL!

]L`!TROGLVMQ!RLQTOMQVKNL!WOR!9+19;X!QZQXLTGVKVNVG`5!

!

R+*3<%[F5>_!ZT/RLPZNIGLJ!VM!8F691;#^!8HROUOQOUL!33\!

!

1VGGNL!VQ!]MOYM!IKOZG!GHL!AOM>/NV]L![A-*>N\!PLML5!!0OYLSLR!YL!HVPHNVPHG!VGQ!TRLQLMXL!

VM! GHVQ! UVXROIRRI`! TIRGN`! KLXIZQL! OW! VGQ! QGROMP! ZT! RLPZNIGVOM! VM! 8F691#! IMJ! TIRGN`!

KLXIZQL! VG! VQ! OML! OW! GHL! WLY! GRIMQXRVTGVOM! WIXGORQ! JVWWLRLMGVINN`! L_TRLQQLJ! OM! GHVQ!

UVXROIRRI`![1Z!LG!IN5^!4?33\5!!!!!

8.3 A('+5*0,('%

!

(VXROIRRI`Q^!TIRGVXZNIRN`!GHOQL!XOUTIRVMP!JVWWLRLMG!QGRIVMQ!OW!UVXL^!MIGZRINN`!TROJZXL!I!

SIQG! MZUKLR! OW! JVWWLRLMGVINN`! L_TRLQQLJ! PLMLQ5! ! 7QVMP! TRLSVOZQ! YOR]! XOMJZXGLJ! K`!

1VTONJOSI! IMJ!0ISLN]OSI^!YL!YLRL! IKNL! GO! MIRROY! JOYM! GHL! RLPVOMQ! OM! GHL!UZRVML!

PLMOUL!YHLRL!9+19;X!QZQXLTGVKVNVG`!GO!!"#-.012!VQ!NV]LN`!GO!KL!JLGLRUVMLJ5!!.ROU!I!NVQG!

OW!6#!QZXH!PLMLQ^!4<!XIMJVJIGLQ!YLRL! WZRGHLR! VMSLQGVPIGLJ5! !&HL! GYO!UOQG!TROUVMLMG!

XIMJVJIGLQ! IRL!0OT_! IMJ! '+(235! ! .ZRGHLR! QGZJVLQ!YVNN! KL! RLdZVRLJ! GO! XOMWVRU! GHLQL!

WVMJVMPQ!IG!GHL!TROGLVM!NLSLN!IMJ!XOMJZXG!L_TLRVULMGQ!GO!JLGLRUVML!GHL!L_IXG!MIGZRL!OW!

GHLVR! VMSONSLULMG5! ! ,ZXH! QGZJVLQ!UVPHG! VMXNZJL! GHL!ZQL!OW! XOMJVGVOMIN! ]MOX]OZG!UVXL5!!

.OR!L_IUTNL^!VW!'+(23!VQ!VMJLLJ!I!9+19;X!QZQXLTGVKVNVG`!WIXGOR^!GHLM!YL!YOZNJ!L_TLXG!

GHL!THLMOG`TLQ!OW!9+19;X!&/XLNN/QTLXVWVX!'+(23/]MOX]OZG!UVXL!IMJ!YVNJG`TL!9+19;X!

GO!JVSLRPL5! !EHVNQG!'+(23/;/!UVXL!JO!L_VQG![,IKHIRYIN!LG!IN5^!4?3?\^! GHL!&!XLNN!QTLXVWVX!

UVXL!JO!MOG!`LG!L_VQG!IMJ!YOZNJ!HISL!GO!KL!XRLIGLJ!ZQVMP!I!XRL/NO_2!OR!QVUVNIR!Q`QGLU5!!!

!

8OMWVRUIGVOM!GHIG!0OT_!OR!'+(23!IRL!QZQXLTGVKVNVG`!WIXGORQ!VM!9+19;X!UVXL!YOZNJ!MOG!

OMN`!IZPULMG!OZR!ZMJLRQGIMJVMP!OW!&/HLNTLR!XLNN!JVWWLRLMGVIGVOM!IMJ!&/HLNTLR!LWWLXGOR!

WZMXGVOMQ^!KZG!YOZNJ!INQO!TROSVJL!TOQQVKNL!GIRPLGQ!WOR!GRLIGVMP!VMWNIUUIGOR`!JVQLIQL!VM!

HZUIMQ5!!!
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+NKRLXHG^!)5^!*VLQMLR^!75^!gIM]L^!(5^!(LMMVMP^!+5^!1OJJLM]LUTLR^!85^!DZHN^!+5+5^!1LTLMVLQ^!
)5^!1L_KLRP^!(505^!ELQGLMJORW^!D5^!0RIJVN]OSI^!D53#)4#.5"![4?3?\5!2LRQVQGLMXL!OW!LWWLXGOR!
ULUOR`!&H3!XLNNQ!VQ!RLPZNIGLJ!K`!0OT_5!%ZR!g!)UUZMON#67^!4=="/"??#5!

9LVN^!E5g5^!(LVMIRJZQ/0IPLR^!A5^!*LZPLKIZLR^!$585^!IMJ!,ORP^!85![3==4\5!$VWWLRLMXLQ!VM!GHL!
OMQLG!OW!GHL!VMWNIUUIGOR`!RLQTOMQL!GO!XZGIMLOZQ!NLVQHUIMVIQVQ!VM!RLQVQGIMG!IMJ!
QZQXLTGVKNL!UVXL5!g!1LZ]OX!9VON#89^!3"F/3>45!

9OPJIM^!85^!(ONN^!05^!,ONKIXH^!E5^!IMJ!'ONNVMPHOWW^!(5![3==?\5!&ZUOR!MLXROQVQ!WIXGOR/
INTHI!VM!XOUKVMIGVOM!YVGH!VMGLRWLROM/PIUUI^!KZG!MOG!YVGH!VMGLRNLZ]VM!>!IXGVSIGLQ!
UZRVML!UIXROTHIPLQ!WOR!LNVUVMIGVOM!OW!1LVQHUIMVI!UIhOR!IUIQGVPOGLQ5!%ZR!g!)UUZMON#
97^!33"3/33"F5!

9RIJNL`^!15(5^!$ZMXIM^!$5$5^!:OQHVUOGO^!D5^!IMJ!,YIVM^!,515![3=="\5!(LUOR`!LWWLXGORQf!I!
TOGLMG^!)1/>/QLXRLGVMP!HLNTLR!&!XLNN!TOTZNIGVOM!GHIG!JLSLNOTQ!VM!SVSO!IWGLR!RLQGVUZNIGVOM!
YVGH!IMGVPLM5!g!)UUZMON#:87^!"33=/"3"?5!

9RIVM^!,5$5^!EVNNVIUQ^!&5g5^!&VTTVMQ^!g5'5^!(ORRVQ^!05'5^!IMJ!(IX)MG`RL^!)5![3=<F\5!8INXVGOMVM!
PLML/RLNIGLJ!TLTGVJL!VQ!I!TOGLMG!SIQOJVNIGOR5!*IGZRL#;:;^!F>/F#5!

9RLGQXHLR^!25+5^!ELV^!A5^!(LMOM^!g5*5^!IMJ!9VLNLWLNJG/-HUIMM^!05![3==4\5!%QGIKNVQHULMG!OW!
QGIKNL^!XLNN/ULJVIGLJ!VUUZMVG`!GHIG!UI]LQ!yQZQXLTGVKNLy!UVXL!RLQVQGIMG!GO!1LVQHUIMVI!
UIhOR5!,XVLMXL#98<^!F"=/F>45!

8IUTKLNN^!D5+5^!-SLMJINL^!25g5^!DLMMLJ`^!(5D5^!.IMQNOY^!E585^!'LLJ^!,5A5^!IMJ!(INVQaLYQ]V^!
85'5![3==#\5!8$>?!NVPIMJ!VQ!RLdZVRLJ!WOR!TROGLXGVSL!XLNN/ULJVIGLJ!VUUZMVG`!GO!
1LVQHUIMVI!UIhOR5!)UUZMVG`#6^!4<"/4<=5!

8HIGLNIVM^!'5^!BIR]VNI^!D5^!IMJ!8OWWUIM^!'515![3==4\5!)1/>!VMJZXLQ!I!&H4!RLQTOMQL!VM!
1LVQHUIMVI!UIhOR/VMWLXGLJ!UVXL5!g!)UUZMON#:6=^!33<4/33<65!

8HLM^!15^!gI`^!$585^!.IVRKIM]Q^!g5$5^!0L^!@5^!IMJ!gLMQLM^!25%5![4?33\5!+M!(08!XNIQQ!)K/
RLQGRVXGLJ!8$<e!&!XLNN!RLQTOMQL!GO!N`UTHOX`GVX!XHORVOULMVMPVGVQ!SVRZQ5!g!)UUZMON#:=<^!
#>#"/#>645!

8HOMP^!x5x5^!1V^!.5^!IMJ!(IVLQL^!D5![4??6\5!&HL!TRO/QZRSVSIN!TIGHYI`Q!OW!U&-'!IMJ!
TROGLVM!]VMIQL!9!GIRPLG!PN`XOPLM!Q`MGHIQL!]VMIQL/"KLGI!IMJ!MZXNLIR!WIXGOR/]ITTI9!GO!
WOQGLR!LMJOPLMOZQ!UVXROPNVIN!XLNN!TROGLXGVOM5!)MG!g!(ON!(LJ#:>^!4#"/4645!

8VNNIRV^!%5^!$VLNV^!(5^!(INGLQL^!%5^!(VNIMO^!,5^!,INLRMO^!+5^!IMJ!1VLY^!.5:5![3=<=\5!
%MHIMXLULMG!OW!UIXROTHIPL!)1/3!TROJZXGVOM!K`!1LVQHUIMVI!UIhOR!VMWLXGVOM!VM!SVGRO!
IMJ!VGQ!VMHVKVGVOM!K`!).*/PIUUI5!g!)UUZMON#:6;^!4??3/4??F5!

8NIQQLM^!,5^!(ZGH^!85^!$LKL`/2IQXHLR^!,5^!%PPNL^!$5^!9L`LR^!(5^!(INNUIMM^!(5'5^!'ZJNOYQ]V^!
85^!xIMJLR^!&5^!2ONXHLR^!(5^!DZHM^!E53#)4#.5"![4?3?\5!+TTNVXIGVOM!OW!&!XLNN/KIQLJ!
GRIMQXRVTGOUVXQ!GO!VJLMGVW`!GHRLL!XIMJVJIGL!KVOUIR]LRQ!WOR!UOMVGORVMP!IMGV/&A.KLGI'!
GHLRIT`5!2HIRUIXOPLMLG!ALMOUVXQ#97^!3>6/3F#5!
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8OMQGIMG^!,515^!1LL^!D5,5^!IMJ!9OGGOUN`^!D5![4???\5!,VGL!OW!IMGVPLM!JLNVSLR`!XIM!VMWNZLMXL!&!
XLNN!TRVUVMPf!TZNUOMIR`!LMSVROMULMG!TROUOGLQ!TRLWLRLMGVIN!&H4/G`TL!JVWWLRLMGVIGVOM5!
%ZR!g!)UUZMON#;7^!<>?/<>65!

AOMaINLa/'L`^!%5^!8HORM`^!+5^!-zBINNL^!.5^!IMJ!$LNPIJO^!(5![4??6\5!+JRLMOULJZNNVM!
TROGLXGQ!WROU!L_TLRVULMGIN!IRGHRVGVQ!K`!JOYM/RLPZNIGVMP!VMWNIUUIGVOM!IMJ!&H3!
RLQTOMQL!IMJ!VMJZXVMP!RLPZNIGOR`!&!XLNNQ5!+U!g!2IGHON#:<7^!4#"/4635!

0ISLN]OSI^!05^!9IJINOSI^!g5^!,SOKOJOSI^!(5^!BOhGV]OSI^!g5^!DZRL`^!)5^!BNIJVUVROS^!B5^!
$LUIMG^!25^!IMJ!1VTONJOSI^!(5![4??#\5!ALMLGVXQ!OW!QZQXLTGVKVNVG`!GO!NLVQHUIMVIQVQ!VM!
UVXLf!WOZR!MOSLN!NOXV!IMJ!WZMXGVOMIN!HLGLROPLMLVG`!OW!PLML!LWWLXGQ5!ALMLQ!)UUZM#<^!44?/
4""5!

0LVMaLN^!.525^!'LR]O^!'5(5^!+HULJ^!.5^!IMJ!2LIRNUIM^!%5![3==F\5!%MJOPLMOZQ!)1/34!VQ!
RLdZVRLJ!WOR!XOMGRON!OW!&H4!X`GO]VML!RLQTOMQLQ!XITIKNL!OW!L_IXLRKIGVMP!NLVQHUIMVIQVQ!VM!
MORUINN`!RLQVQGIMG!UVXL5!g!)UUZMON#:88^!6"?/6"=5!

0LVMaLN^!.525^!,XHOLMHIZG^!$5,5^!'LR]O^!'5(5^!'OQQLR^!15%5^!IMJ!AIGLN`^!(5D5![3=="\5!
'LXOUKVMIMG!VMGLRNLZ]VM!34!XZRLQ!UVXL!VMWLXGLJ!YVGH!1LVQHUIMVI!UIhOR5!g!%_T!(LJ#:<<^!
3F?F/3F?=5!

0LROZ_^!(5^!0OPZL^!(5^!1LUVLZ_^!,5^!IMJ!9OZSVLR^!(5![4??6\5!.ZMXGVOMIN!XINXVGOMVM!PLML/
RLNIGLJ!TLTGVJL!RLXLTGORQ!IRL!WORULJ!K`!GHL!IQ`UULGRVX!IQQLUKN`!OW!I!XINXVGOMVM!
RLXLTGOR/NV]L!RLXLTGOR!HOUO/ONVPOULR!IMJ!I!UOMOULR!OW!RLXLTGOR!IXGVSVG`/UOJVW`VMP!
TROGLVM/35!g!9VON!8HLU#9=9^!"3#3?/"3#4?5!

0VUULNRVXH^!05^!1IZMOVQ^!25^!(IVNNIRJ^!)5^!9VLJLRUIMM^!&5^!&IXXHVMV/8OGGVLR^!.5^!1OX]QNL`^!
'5(5^!'OX]LM^!(5^!IMJ!1OZVQ^!g5+5![4???\5!)M!9+19;X!UVXL^!)1/>!TROJZXGVOM!JZRVMP!GHL!
VMVGVIN!THIQL!OW!VMWLXGVOM!YVGH!1LVQHUIMVI!UIhOR!VQ!MLXLQQIR`!IMJ!QZWWVXVLMG!GO!VMQGRZXG!
&H4!XLNN!JLSLNOTULMG!RLQZNGVMP!VM!TROPRLQQVSL!JVQLIQL5!g!)UUZMON#:?6^!><3=/><4F5!

0OQ]LM^!*5+5^!,HVKZ`I^!D5^!0LIGH^!+5E5^!(ZRTH`^!D5(5^!IMJ!-zAIRRI^!+5![3==F\5!&HL!LWWLXG!
OW!IMGVPLM!JOQL!OM!8$>e!&!HLNTLR!XLNN!THLMOG`TL!JLSLNOTULMG!VM!I!&!XLNN!RLXLTGOR/
INTHI!KLGI/GRIMQPLMVX!UOJLN5!g!%_T!(LJ#:=9^!3F6=/3F<>5!

0QVLH^!85,5^!(IXIGOMVI^!,5%5^!&RVTT^!85,5^!EONW^!,5.5^!-zAIRRI^!+5^!IMJ!(ZRTH`^!D5(5![3=="\5!
$LSLNOTULMG!OW!&03!8$>e!&!XLNNQ!GHROZPH!)1/34!TROJZXLJ!K`!1VQGLRVI/VMJZXLJ!
UIXROTHIPLQ5!,XVLMXL#9?7^!F>6/F>=5!

)RVaIRR`^!'5+5^!0OKKQ^!95^!8ONNVM^!.5^!9LIaLR/9IRXNI`^!:5$5^!+MGOMLNNVQ^!D5g5^!,XHLRW^!75^!IMJ!
,TLLJ^!&525![4??"\5!%_TNORIGVOM^!MORUINVaIGVOM^!IMJ!QZUUIRVLQ!OW!HVPH!JLMQVG`!
ONVPOMZXNLOGVJL!IRRI`!TROKL!NLSLN!JIGI5!9VOQGIGVQGVXQ#6^!4>=/4#>5!

)QHV`IUI^!D5^!-HJIM^!05^!-HVRI^!(5^!(VGQZGI^!05^!+RVHVRO^!D5^!IMJ!+QIHIRI^!&5![4??#\5!
$VWWLRLMXL!VM!X`GOGO_VXVG`!IPIVMQG!HLTIGOXLNNZNIR!XIRXVMOUI!KLGYLLM!NVSLR!IMJ!
TLRVTHLR`!MIGZRIN!]VNNLR!XLNNQ!VM!HZUIMQ5!0LTIGONOP`#6;^!"#4/"645!

gIXOKQOM^!*5A5^!,aIKO^!,5g5^!ELKLR/*ORJG^!'5(5^!xHOMP^!x5^!,XHRLVKLR^!'5$5^!$IRMLNN^!g5%5^!gR5^!
IMJ!(ZRTH`^!D5(5![3==F\5!)MGLRNLZ]VM!34!QVPMINVMP!VM!&!HLNTLR!G`TL!3![&H3\!XLNNQ!
VMSONSLQ!G`ROQVML!THOQTHOR`NIGVOM!OW!QVPMIN!GRIMQJZXLR!IMJ!IXGVSIGOR!OW!GRIMQXRVTGVOM!
[,GIG\"!IMJ!,GIG>5!g!%_T!(LJ#:=:^!36FF/36#45!
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! #3!

gLIMMVM^!25^!0LRKIZNG^!*5^!$LNMLQGL^!:5^!(IPVQGRLNNV^!A5^!1LXOIMLG/0LMXHOa^!,5^!8IROM^!A5^!
+ZKR`^!g525^!IMJ!9OMMLWO`^!g5:5![3===\5!0ZUIM!LWWLXGOR!ULUOR`!&!XLNNQ!L_TRLQQ!8$<#f!I!
WZMXGVOMIN!RONL!VM!MIVSL!&!XLNN!TRVUVMP5!g!)UUZMON#:?9^!4?>>/4?><5!

gZNVI^!B5^!IMJ!ANIVXHLMHIZQ^!*5![3===\5!8$>[e\!&!XLNNQ!YHVXH!RLIXG!GO!GHL!1LVQHUIMVI!
UIhOR!1+8D!IMGVPLM!RITVJN`!QLXRLGL!VMGLRNLZ]VM/>!IMJ!IRL!JLGRVULMGIN!GO!GHL!HOQG!VM!
RLQVQGIMG!93?5$4!UVXL5!)MWLXG!)UUZM#?<^!"#>3/"#>>5!

DOTW^!(5^!9ROUKIXHLR^!.5^!DOHNLR^!A5^!DVLMaNL^!A5^!EVJUIMM^!D505^!1LWRIMP^!D5^!0ZUKORP^!
85^!1LJLRUIMM^!95^!IMJ!,ONKIXH^!E5![3==#\5!)1/>/JLWVXVLMG!9INK;X!UVXL!RLQVQG!VMWLXGVOM!
YVGH!1LVQHUIMVI!UIhOR5!g!%_T!(LJ#:=6^!3346/33"#5!

DROTW^!25^!.RLZJLMKLRP^!(5+5^!(OJONLNN^!(5^!2RVXL^!0525^!0LRIGH^!,5^!+MGOMVIaV^!,5^!AINIMOQ^!
85^!,UVGH^!$5.5^!IMJ!(ZNNLR^!)5![4??>\5!&ONN/NV]L!RLXLTGOR!>!XOMGRVKZGLQ!GO!LWWVXVLMG!XOMGRON!
OW!VMWLXGVOM!YVGH!GHL!TROGOaOIM!TIRIQVGL!1LVQHUIMVI!UIhOR5!)MWLXG!)UUZM#<9^!3=4?/
3=4<5!

DZROYQ]I/,GONIRQ]I^!(5^!DLYVM^!25^!(ZRTH`^!A5^!'ZQQO^!'585^!,GONIRQ]V^!95^!AIRXVI^!8585^!
DOUIV/DOUI^!(5^!2VGUIM^!*5^!1V^!:5^!*VLJKINI^!E53#)4#.5"![4??<\5!)1/""!VMJZXLQ!IMGVPLM/
QTLXVWVX!)1/Fe!&!XLNNQ!IMJ!TROUOGLQ!INNLRPVX/VMJZXLJ!IVRYI`!VMWNIUUIGVOM!VMJLTLMJLMG!
OW!)1/>5!g!)UUZMON#:=:^!>6<?/>6=?5!

1IMVLR^!1515![4??#\5!*IGZRIN!]VNNLR!XLNNQf!ROZMJZT5!)UUZMON!'LS#9:6^!F/<5!

1IZMOVQ^!25^!(IVNNIRJ^!)5^!2VMPLN^!,5^!,YVHIRG^!D5A5^!@LMIRVOQ^!)5^!+XHI/-RKLI^!05^!$VPPLNUIMM^!
05^!1OX]QNL`^!'5(5^!(IX$OMINJ^!05'5^!IMJ!1OZVQ^!g5+5![3==6\5!)1/>!RITVJN`!TROJZXLJ!K`!B!
KLGI!>!B!INTHI!<!8$>e!&!XLNNQ!VMQGRZXGQ!&H4!JLSLNOTULMG!IMJ!QZQXLTGVKVNVG`!GO!
1LVQHUIMVI!UIhOR!VM!9+19;X!UVXL5!)UUZMVG`#?^!F>3/F>=5!

1V^!g5^!0ZMGLR^!85+5^!IMJ!.IRRLNN^!g525![3===\5!+MGV/&A./KLGI!GRLIGULMG!TROUOGLQ!RITVJ!
HLINVMP!OW!1LVQHUIMVI!UIhOR!VMWLXGVOM!VM!UVXL!K`!LMHIMXVMP!VM!SVSO!MVGRVX!O_VJL!
TROJZXGVOM5!g!)UUZMON#:?9^!=6>/=6=5!

1VLY^!.5:5^!(VNNOGG^!,5^!2IR]VMQOM^!85^!2INULR^!'5(5^!IMJ!(OMXIJI^!,5![3==?\5!(IXROTHIPL!
]VNNVMP!OW!1LVQHUIMVI!TIRIQVGL!VM!SVSO!VQ!ULJVIGLJ!K`!MVGRVX!O_VJL!WROU!1/IRPVMVML5!g!
)UUZMON#:66^!>6=>/>6=65!

1VTONJOSI^!(5^!,SOKOJOSI^!(5^!DRZNOSI^!(5^!0ISLN]OSI^!05^!9IJINOSI^!g5^!*OH`M]OSI^!%5^!
0ONIM^!B5^!0IRG^!+5+5^!BONW^!25^!IMJ!$LUIMG^!25![4???\5!,ZQXLTGVKVNVG`!GO!1LVQHUIMVI!UIhOR!
VMWLXGVOM!VM!UVXLf!UZNGVTNL!NOXV!IMJ!HLGLROPLMLVG`!OW!VUUZMOTIGHONOPVXIN!THLMOG`TLQ5!
ALMLQ!)UUZM#:^!4??/4?#5!

1OX]QNL`^!'5(5^!0LVMaLN^!.525^!,IJVX]^!(5$5^!0ONIJI`^!95g5^!IMJ!AIRJMLR^!D5$5^!gR5![3=<6\5!
(ZRVML!XZGIMLOZQ!NLVQHUIMVIQVQf!QZQXLTGVKVNVG`!XORRLNIGLQ!YVGH!JVWWLRLMGVIN!L_TIMQVOM!OW!
HLNTLR!&/XLNN!QZKQLGQ5!+MM!)MQG!2IQGLZR!)UUZMON#:;=^!6>>/6>=5!

1OLGQXHLR^!25^!7PZXXVOMV^!(5^!9ORJONV^!15^!9IPPVONVMV^!(5^!(OQLR^!95^!8HVaaONVMV^!85^!IMJ!
$I`LR^!g5(5![3==<\5!88'F!VQ!XHIRIXGLRVQGVX!OW!&H3!N`UTHOX`GLQ5!*IGZRL#;>:^!">>/">F5!

1Z^!25^!0IM]LN^!)515^!0OQGIPLR^!95,5^!,YIRGaLMJRZKLR^!g5+5^!.RVLJUIM^!+5$5^!9RLMGOM^!g515^!
'OGHUIM^!2595^!IMJ!8ONPIM^!g5$5![4?33\5!&HL!JLSLNOTULMGIN!RLPZNIGOR!TROGLVM!AOM>N!
IQQOXVIGLQ!YVGH!TROGLVM!::3^!XO/RLTRLQQOR!,VM"I^!IMJ!HVQGOML!JLIXLG`NIQL!3!IMJ!
ULJVIGLQ!GRIMQXRVTGVOMIN!RLTRLQQVOM5!g!9VON!8HLU#9=?^!3<"33/3<"3=5!
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! #4!

(IXIGOMVI^!,5%5^!0QVLH^!85,5^!(ZRTH`^!D5(5^!IMJ!-zAIRRI^!+5![3=="\5!$LMJRVGVX!XLNNQ!IMJ!
UIXROTHIPLQ!IRL!RLdZVRLJ!WOR!&H3!JLSLNOTULMG!OW!8$>e!&!XLNNQ!WROU!INTHI!KLGI!&8'!
GRIMQPLMVX!UVXLf!)1/34!QZKQGVGZGVOM!WOR!UIXROTHIPLQ!GO!QGVUZNIGL!).*/PIUUI!
TROJZXGVOM!VQ!).*/PIUUI/JLTLMJLMG5!)MG!)UUZMON#8^!333=/334<5!

(IPHIaIXHV^!+5+5^!+N/+OZ]IG`^!+5^!IMJ!,XHINN^!&5g5![3==#\5!88!XHLUO]VMLQ!VMJZXL!GHL!
PLMLRIGVOM!OW!]VNNLR!XLNNQ!WROU!8$F#e!XLNNQ5!%ZR!g!)UUZMON#9?^!"3F/"3=5!

(IPRIU^!g5^!8OMMIZPHGOM^!,5%5^!EIRRVLR^!'5'5^!8IRSIhIN^!$5(5^!EZ^!85:5^!.LRRIMGL^!g5^!
,GLYIRG^!85^!,IRUVLMGO^!75^!.IHLRG`^!$5+5^!IMJ!AIGLN`^!(5D5![3==#\5!)1/34/JLWVXVLMG!UVXL!
IRL!JLWLXGVSL!VM!).*!PIUUI!TROJZXGVOM!IMJ!G`TL!3!X`GO]VML!RLQTOMQLQ5!)UUZMVG`#6^!
>63/><35!

(IGGMLR^!.5^!(IPRIU^!g5^!.LRRIMGL^!g5^!1IZMOVQ^!25^!$V!2IJOSI^!D5^!9LHVM^!'5^!AIGLN`^!(5D5^!
1OZVQ^!g5+5^!IMJ!+NKLR^!A5![3==#\5!ALMLGVXINN`!RLQVQGIMG!UVXL!NIX]VMP!VMGLRNLZ]VM/34!IRL!
QZQXLTGVKNL!GO!VMWLXGVOM!YVGH!1LVQHUIMVI!UIhOR!IMJ!UOZMG!I!TONIRVaLJ!&H4!XLNN!
RLQTOMQL5!%ZR!g!)UUZMON#9?^!3FF"/3FF=5!

(V]IUV^!*5^!(IGQZQHVGI^!05^!DIGO^!&5^!DIYIQI]V^!'5^!,IYIaI]V^!&5^!DVQHVUOGO^!&5^!-PVGIMV^!:5^!
EIGIMIKL^!D5^!(V`IPV^!:5^!,ZLJI^!D53#)4#.5"![4?33\5!8INXVGOMVM!PLML/RLNIGLJ!TLTGVJL!VQ!IM!
VUTORGIMG!RLPZNIGOR!OW!XZGIMLOZQ!VUUZMVG`f!LWWLXG!OM!JLMJRVGVX!XLNN!IMJ!&!XLNN!WZMXGVOMQ5!
g!)UUZMON#:=?^!#<<#/#<="5!

(OHRQ^!(5^!1LJLRUIMM^!95^!DOHNLR^!A5^!$ORWUZNNLR^!+5^!ALQQMLR^!+5^!IMJ!9ROUKIXHLR^!.5!
[3===\5!$VWWLRLMXLQ!KLGYLLM!)1/>/!IMJ!)1/>!RLXLTGOR!INTHI/JLWVXVLMG!UVXL!VM!XHROMVX!
NLVQHUIMVIQVQ!RLSLIN!I!TROGLXGVSL!RONL!WOR!)1/3"!RLXLTGOR!QVPMINVMP5!g!)UUZMON#:?9^!
6"?4/6"?<5!

(ORRVQ^!15^!+LKVQXHLR^!&5^!0IMJUIM^!%5^!IMJ!DLNQO^!+5![3=="\5!'LQVQGIMXL!OW!9+19;X!UVXL!
GO!1LVQHUIMVI!UIhOR!VMWLXGVOM!VQ!IQQOXVIGLJ!YVGH!I!JLXRLIQL!VM!GHL!TRLXZRQOR!WRLdZLMX`!
OW!IMGVPLM/QTLXVWVX!8$>e!XLNNQ!QLXRLGVMP!VMGLRNLZ]VM/>5!)MG!)UUZMON#8^!6#3/6#65!

(OQUIMM^!&5'5^!IMJ!8OWWUIM^!'515![3=<=\5!&03!IMJ!&04!XLNNQf!JVWWLRLMG!TIGGLRMQ!OW!
N`UTHO]VML!QLXRLGVOM!NLIJ!GO!JVWWLRLMG!WZMXGVOMIN!TROTLRGVLQ5!+MMZ!'LS!)UUZMON#<^!
3>F/36"5!

(OZQL!ALMOUL!,LdZLMXVMP^!85^!EIGLRQGOM^!'505^!1VMJKNIJ/&OH^!D5^!9VRML`^!%5^!'OPLRQ^!g5^!
+KRVN^!g5.5^!+PIRYIN^!25^!+PIRYINI^!'5^!+VMQXOZPH^!'5^!+NL_IMJLRQQOM^!(53#)4#.5"![4??4\5!
)MVGVIN!QLdZLMXVMP!IMJ!XOUTIRIGVSL!IMIN`QVQ!OW!GHL!UOZQL!PLMOUL5!*IGZRL#697^!F4?/
F#45!

*IKORQ^!A5,5^!*ONIM^!&5^!8ROOT^!E5^!1V^!g5^!IMJ!.IRRLNN^!g525![3==F\5!&HL!VMWNZLMXL!OW!GHL!QVGL!
OW!TIRIQVGL!VMOXZNIGVOM!OM!GHL!JLSLNOTULMG!OW!&H3!IMJ!&H4!G`TL!VUUZML!RLQTOMQLQ!VM!
[9+19;X!_!8F691;#\!.3!UVXL!VMWLXGLJ!YVGH!1LVQHUIMVI!UIhOR5!2IRIQVGL!)UUZMON#:<^!
F#=/F6=5!

*VQHV]OUORV^!'5^!AZRZMIGHIM^!,5^!*VQHV]OUORV^!D5^!IMJ!,GROKLR^!E5![4??3\5!9+19;X!UVXL!
KLIRVMP!I!GRIMQPLMVX!)1/34!RLXLTGOR!KLGI!4!PLML!L_HVKVG!I!MOMHLINVMP!THLMOG`TL!GO!
1LVQHUIMVI!UIhOR!VMWLXGVOM!JLQTVGL!VMGIXG!)1/34!QVPMINVMP5!g!)UUZMON#:??^!#66#/#6<"5!

*OKLM/&RIZGH^!*5^!2IZN^!E5%5^!IMJ!,IX]Q^!$515![3===\5!)1/>/!IMJ!)1/>!RLXLTGOR/JLWVXVLMG!
9+19;X!UVXL!RLSLIN!JVWWLRLMXLQ!VM!QZQXLTGVKVNVG`!GO!1LVQHUIMVI!UIhOR!TIRIQVGL!
QZKQGRIVMQ5!g!)UUZMON#:?9^!#3"4/#3>?5!
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-ZYLHIMJ^!D5^!,TVL]QGRI^!,5E5^!EIIVhUIM^!&5^!9RLLGSLNJ^!(5^!,XHLTLR^!'5g5^!JL!ARZVhN^!&5$5^!
IMJ!AVKKQ^!,5![4?34\5!881F!IMJ!8814?!ULJVIGL!VUUVPRIGVOM!OW!1IMPLRHIMQ!XLNNQ!VMGO!GHL!
LTVJLRUVQ!OW!WZNN!GHVX]MLQQ!HZUIM!Q]VM!LdZVSINLMGQ5!%ZR!g!8LNN!9VON#>:^!6#F/66"5!

2RIhLLGH^!85D5^!0ILKLRNLVM^!,5^!,LKINJ^!05^!,XHNLVXHLR^!75^!IMJ!9OPJIM^!85![4?33\5!
1LVQHUIMVI/VMWLXGLJ!UIXROTHIPLQ!IRL!GIRPLGQ!OW!*D!XLNN/JLRVSLJ!X`GO]VMLQ!KZG!MOG!OW!
*D!XLNN!X`GOGO_VXVG`5!)MWLXG!)UUZM#<>^!4#==/46?<5!

'LVMLR^!,515^!EIMP^!x5%5^!0IGIU^!.5^!,XOGG^!25^!IMJ!1OX]QNL`^!'5(5![3=="\5!&03!IMJ!&04!XLNN!
IMGVPLM!RLXLTGORQ!VM!L_TLRVULMGIN!NLVQHUIMVIQVQ5!,XVLMXL#98>^!3>F6/3>#?5!

'OJPLRQ^!g5'5^!IMJ!8OO]^!'5A5![4??F\5!(08!XNIQQ!)K!UONLXZNLQ!KRVJPL!VMMIGL!IMJ!IXdZVRLJ!
VUUZMVG`5!*IG!'LS!)UUZMON#8^!>F=/>635!

'OQLMWLNJ^!(5A5^!(LRUOJ^!g5g5^!+UIRI^!,5A5^!,YIMQOM^!15E5^!,IYXHLM]O^!25%5^!'VSVLR^!g5^!
BINL^!E5E5^!IMJ!%SIMQ^!'5(5![3=<"\5!2ROJZXGVOM!OW!I!MOSLN!MLZROTLTGVJL!LMXOJLJ!K`!GHL!
XINXVGOMVM!PLML!SVI!GVQQZL/QTLXVWVX!'*+!TROXLQQVMP5!*IGZRL#;76^!34=/3"F5!

'OYL^!1595^!9IRGLR^!(5%5^!DLNULMQOM^!g5+5^!IMJ!%TTVP^!g5&5![4??"\5!&HL!XOUTRLHLMQVSL!
UOZQL!RIJVIGVOM!H`KRVJ!UIT!JLMQLN`!XROQQ/RLWLRLMXLJ!GO!GHL!RLXOUKVMIGVOM!UITf!I!GOON!
GO!QZTTORG!GHL!QLdZLMXL!IQQLUKNVLQ5!ALMOUL!'LQ#:;^!344/3""5!

,IKHIRYIN^!'5^!xHIMP^!x5^!1Z^!:5^!+KKOZJ^!.5(5^!'ZQQO^!+5.5^!IMJ!8HITNLIZ^!(5E5![4?3?\5!
'LXLTGOR!IXGVSVG`/UOJVW`VMP!TROGLVM!3!VMXRLIQLQ!KIRORLWNL_!QLMQVGVSVG`!IMJ!IGGLMZIGLQ!
+MPVOGLMQVM/VMJZXLJ!H`TLRGLMQVOM5!0`TLRGLMQVOM#88^!#46/#"F5!

,IJVX]^!(5$5^!0LVMaLN^!.525^!0ONIJI`^!95g5^!2Z^!'5&5^!$IY]VMQ^!'5,5^!IMJ!1OX]QNL`^!'5(5!
[3==?\5!8ZRL!OW!UZRVML!NLVQHUIMVIQVQ!YVGH!IMGV/VMGLRNLZ]VM!>!UOMOXNOMIN!IMGVKOJ`5!
%SVJLMXL!WOR!I!&!XLNN/JLTLMJLMG^!VMGLRWLROM!PIUUI/VMJLTLMJLMG!ULXHIMVQU5!g!%_T!(LJ#
:<:^!33F/3465!

,ILMa^!,5+5^!*OGV^!(5^!IMJ!+RGVQ^!$5![4?3?\5!)MMIGL!VUUZML!XLNN!TOTZNIGVOMQ!WZMXGVOM!IQ!
VMVGVIGORQ!IMJ!LWWLXGORQ!VM!&H4!X`GO]VML!RLQTOMQLQ5!&RLMJQ!)UUZMON#;:^!>?6/>3"5!

,IMGVIPO^!0585^!-NVSLVRI^!85.5^!,IMGVIPO^!15^!.LRRIa^!.5-5^!JL!,OZaI^!$5A5^!JL/.RLVGIQ^!15+5^!
+WOMQO^!1585^!&LV_LVRI^!(5(5^!AIaaVMLNNV^!'5&5^!IMJ!BVLVRI^!15C5![4??>\5!)MSONSLULMG!OW!GHL!
XHLUO]VML!'+*&%,![881F\!VM!RLQVQGIMXL!GO!L_TLRVULMGIN!VMWLXGVOM!YVGH!1LVQHUIMVI!
UIhOR5!)MWLXG!)UUZM#<9^!>=3</>=4"5!

,XOGG^!25^!*IGOSVGa^!25^!8OWWUIM^!'515^!2LIRXL^!%5^!IMJ!,HLR^!+5![3=<<\5!)UUZMORLPZNIGVOM!OW!
XZGIMLOZQ!NLVQHUIMVIQVQ5!&!XLNN!NVMLQ!GHIG!GRIMQWLR!TROGLXGVSL!VUUZMVG`!OR!L_IXLRKIGVOM!
KLNOMP!GO!JVWWLRLMG!&!HLNTLR!QZKQLGQ!IMJ!RLQTOMJ!GO!JVQGVMXG!TIRIQVGL!IMGVPLMQ5!g!%_T!
(LJ#:?=^!3#6F/3#<>5!

,LJLR^!'5+5^!AIaaVMLNNV^!'5^!,HLR^!+5^!IMJ!2IZN^!E5%5![3=="\5!)MGLRNLZ]VM!34!IXGQ!JVRLXGN`!OM!
8$>e!&!XLNNQ!GO!LMHIMXL!TRVUVMP!WOR!VMGLRWLROM!PIUUI!TROJZXGVOM!IMJ!JVUVMVQHLQ!
VMGLRNLZ]VM!>!VMHVKVGVOM!OW!QZXH!TRVUVMP5!2ROX!*IGN!+XIJ!,XV!7!,!+#>7^!3?3<</3?3=45!

,YIMQOM^!25+5^!4MJ^!2IX]^!85$5^!0IJNL`^!+5^!EIMP^!85'5^!,GRO`MOYQ]V^!)5^!gLMQLM^!25%5^!IMJ!
1Z]IXHLR^!+5%5![4??<\5!+M!(08!XNIQQ!)K/RLQGRVXGLJ!8$<!&!XLNN!RLQTOMQL!XOMWLRQ!IMGVSVRIN!
VUUZMVG`5!g!%_T!(LJ#978^!3#>6/3#F65!
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,`TL]^!g525^!8HZMP^!8515^!(I`OR^!,5%5^!,ZKRIUIM`IU^!g5(5^!AONJUIM^!,5g5^!,VLKZRGH^!$5,5^!
EONW^!,5.5^!IMJ!,XHIZK^!'5A5![3=="\5!'LQONZGVOM!OW!XZGIMLOZQ!NLVQHUIMVIQVQf!VMGLRNLZ]VM!
34!VMVGVIGLQ!I!TROGLXGVSL!&!HLNTLR!G`TL!3!VUUZML!RLQTOMQL5!g!%_T!(LJ#:<<^!36=6/3<?45!

,aIKO^!,5g5^!gIXOKQOM^!*5A5^!$VPHL^!+5,5^!AZKNLR^!75^!IMJ!(ZRTH`^!D5(5![3==F\5!
$LSLNOTULMGIN!XOUUVGULMG!GO!GHL!&H4!NVMLIPL!K`!L_GVMXGVOM!OW!)1/34!QVPMINVMP5!
)UUZMVG`#9^!##F/#6F5!

,aIKO^!,5g5^!,ZNNVSIM^!95(5^!,GLUUIMM^!85^!,IGOQ]IR^!+5'5^!,NLX]UIM^!9525^!IMJ!ANVUXHLR^!
1505![4??4\5!$VQGVMXG!LWWLXGQ!OW!&/KLG!VM!&03!NVMLIPL!XOUUVGULMG!IMJ!).*/PIUUI!
TROJZXGVOM!VM!8$>!IMJ!8$<!&!XLNNQ5!,XVLMXL#9>8^!""</">45!

&I]IHIQHV/&LaZ]I^!(5^!0VKV^!(5^!.ZhVGIMV^!:5^!.Z]IJI^!&5^!:IUIPZXHV^!&5^!IMJ!0VRIMO^!&5!
[3==6\5!&LX!G`ROQVML!]VMIQL!NVM]Q!GHL!X`GO]VML!RLXLTGORQ!GO!2)/"!]VMIQL!TROKIKN`!
GHROZPH!g+D5!-MXOPLML#:6^!446"/44<45!

&IMI]I^!D5^!-PIYI^!D5^!,ZPIUZRI^!D5^!*I]IUZRI^!(5^!&I]IMO^!,5^!IMJ!*IPIGI^!D5![4???\5!
8ZGGVMP!LJPLf!JVWWLRLMGVIN!TROJZXGVOM!OW!TROQGIPNIMJVM!$4!K`!HZUIM!HLNTLR!&!XLNN!
QZKQLGQ5!g!)UUZMON#:?6^!4466/44<?5!

&RVMXHVLRV^!A5![3==F\5!&HL!GYO!WIXLQ!OW!VMGLRNLZ]VM!34f!I!TRO/VMWNIUUIGOR`!X`GO]VML!IMJ!
I!]L`!VUUZMORLPZNIGOR`!UONLXZNL!TROJZXLJ!K`!IMGVPLM/TRLQLMGVMP!XLNNQ5!8VKI!.OZMJ!
,`UT#:>8^!4?"/43>c!JVQXZQQVOM!43>/44?5!

&QZhV^!05^!(Z]IVJI^!*5^!0IRIJI^!+5^!DIML]O^!,5^!(IGQZQHVGI^!%5^!*I]IMZUI^!:5^!&QZGQZV^!05^!
-]IUZRI^!05^!*I]IMVQHV^!D5^!&IPIYI^!:53#)4#.5"![3===\5!+NNLSVIGVOM!OW!NVTOTON`QIXXHIRVJL/
VMJZXLJ!IXZGL!NVSLR!VMhZR`!VM!2ROTVOMVKIXGLRVZU!IXMLQ/TRVULJ!).*/PIUUI/JLWVXVLMG!
UVXL!K`!I!XOMXOUVGIMG!RLJZXGVOM!OW!&*./INTHI^!)1/34^!IMJ!)1/3<!TROJZXGVOM5!g!)UUZMON#
:?9^!3?>=/3?FF5!

BIRIJHIXHIR`^!+5,5^!2LRJOY^!,5*5^!0Z^!85^!'IUIMIRI`IMIM^!(5^!IMJ!,INPIUL^!25![3==6\5!
$VWWLRLMGVIN!IKVNVG`!OW!&!XLNN!QZKQLGQ!GO!ZMJLRPO!IXGVSIGVOM/VMJZXLJ!XLNN!JLIGH5!2ROX!*IGN!
+XIJ!,XV!7!,!+#>6^!F66</F6<"5!

EIMP^!x5%5^!'LVMLR^!,515^!xHLMP^!,5^!$INGOM^!$5D5^!IMJ!1OX]QNL`^!'5(5![3==>\5!8$>e!LWWLXGOR!
XLNNQ!JLWIZNG!GO!GHL!&H4!TIGHYI`!VM!VMGLRWLROM!PIUUI/JLWVXVLMG!UVXL!VMWLXGLJ!YVGH!
1LVQHUIMVI!UIhOR5!g!%_T!(LJ#:<>^!3"#6/3"635!

:OQHVUOGO^!&5^!IMJ!2IZN^!E5%5![3==>\5!8$>TOQ^!*D353TOQ!&!XLNNQ!TROUTGN`!TROJZXL!
VMGLRNLZ]VM!>!VM!RLQTOMQL!GO!VM!SVSO!XHINNLMPL!YVGH!IMGV/8$"5!g!%_T!(LJ#:<>^!34<F/34=F5!

xHIMP^!@5^!9RZMMLR^!&5^!8IRGLR^!15^!$ZGGOM^!'5E5^!'OPLRQ^!25^!9RIJNL`^!15^!,IGO^!&5^!'LLJ^!g585^!
ARLLM^!$5^!IMJ!,YIVM^!,515![3==6\5!7MLdZIN!JLIGH!VM!&!HLNTLR!XLNN![&H\3!IMJ!&H4!
LWWLXGORQf!&H3^!KZG!MOG!&H4^!LWWLXGORQ!ZMJLRPO!RITVJ!.IQ;.IQ1/ULJVIGLJ!ITOTGOQVQ5!g!%_T!
(LJ#:=8^!3<"6/3<>=5!

xHOZ^!15^!)SIMOS^!))^!,TONQ]V^!'5^!(VM^!'5^!,HLMJLROS^!D5^!%PIYI^!&5^!1LS`^!$5%5^!1LOMIRJ^!
E5g5^!IMJ!1VGGUIM^!$5'5![4??6\5!)1/#!TROPRIUQ!&[0\/36!XLNN!JVWWLRLMGVIGVOM!K`!TROUOGVMP!
QLdZLMGVIN!LMPIPLULMG!OW!GHL!)1/43!IMJ!)1/4"!TIGHYI`Q5!*IG!)UUZMON#=^!=#6/=6>5!

!

!
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!$0#/.1#.&2(
$%&'(! )*+,-./0!1$22'34'(5!16-*.+78!(+9:;!<:+*=>5!
2%?'(!! @>'A7*!1&B5!1C+D-8;!E-8'+*D5!
F%2'(! GCH!1$I5!
!
3,+24&$5(3-66#7(
&23! JK(,!A>L=-8!1:A+8!K*:.+*.5!1&B5!
J+,-!7A!.>!$M!LK.N!$O!GCH!
(
8&,-.&+$(3-66#7(
$23! CH)!1@>PN-5!
2%&3!! Q+QR!12%2&B5!1J-8P,5!
J+,-!7A!.>!$M!LK.N!$O!GCH!
(
9!:*(3-66#7(
2%$B! CH)!1@>PN-5!
2%2#B!Q+QR!1J-8P,5!
J+=-!7A!K*!$I!GCH!
(
;3*(<=>'?(
F23! Q+6(!1$%RSJ5!
&3! T6M!12%2RJ5!
$U%U3! V&GWU!12%2$J5!
&%U3! TV&GWU!
XK::>(Y-!K*!$M!==V&2!
(
*21$#&%#7/(@#%&-@(
$O! HPN*-K=-8Z:!'-=K+!1HK3'+5!
2%U3! H>=K7'!CKP+89>*+.-!
2%S?#3!6+6M&%&V&2!
J+,-!7A!.>!$M!LK.N!==V&2!
(
*-A/.70.#(3-66#7(
2%&3! Q+QR!12%2&B5!
?S'(! =K/-.N+*>(+'K*-!
2%F3! J36(&%"V&2!
S22'(!==V&2!
)=[7:.!.N-!AV!.>!?%F!+*=!'+,-!7A!.>!$M!LK.N!==V&2!
!
B0/1&$5(3-66#7(
&23! T6M!
&23! TV&GWU!
$UU3! Q)&VG2U%V&2!
F223! Q+6(!1J-8P,/CXV5!
#2'(! \L--*!&2!1HK3'+5!
$22'(!$2B!Q+QR!1J-8P,5!
J+,-!7A!.>!#M!LK.N!==V&2!
!
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LMR
LMR 3
LMR 3
LMR 3
LMR 3

LMR 4
LMR 4
LMR 4
LMR 4
LMR 4
LMR 4
LMR 4
LMR 4
LMR 4
LMR 4
LMR 4
LMR 4
LMR 4

LMR 5

LMR 6
LMR 6

LMR 7
LMR 7
LMR 7
LMR 7
LMR 7
LMR 7
LMR 7
LMR 7
LMR 7
LMR 7
LMR 7
LMR 7
LMR 7
LMR 7
LMR 7
LMR 7
LMR 7
LMR 7
LMR 7

LMR 8
LMR 8
LMR 8
LMR 8
LMR 8

LMR 9
LMR 9
LMR 9
LMR 9

Differentially Expressed Genes mapping to LMR Regions
Gene Symbol
Rell1
Ociad2
Hopx
Stap1

Igf2bp3
Nod1
Vopp1
Hpgds
Gng12
Gadd45a
Il12rb2
Il23r
Rassf4
Erc1
Cecr5
Klrg1
Clec4a3

Ifng

Nudcd3
Bcl11a

Tagap
Fgfr1op
Zfp52
Dcpp1
Dnase1l2
Gfer
Fahd1
Nme3
Dusp1
Pacsin1
Dnahc8
H2-Eb1
H2-K1
H2-DMb1
Msh5
Tnf
H2-T10
H2-T22
Ppp1r11

Fam124b
Zfp617
Col6a3
Ramp1
St8sia4

9330169L03Rik
Lyn
Penk
Tox

Differentially Expressed Genes mapping to LMR Regions
BALB/C

8.2
9.3
7.9
9.3

6.0
7.6
8.3
7.9
9.5
9.2
9.9
6.3
7.0
8.4
7.2
8.7
6.9

12.1

8.8
7.9

9.2
9.5
8.5
6.5
6.1
8.4
7.5
9.2
11.3
8.3
9.6
11.0
8.8
9.2
7.4
9.0
6.8
11.2
11.8

6.2
6.1
7.9
10.3
10.5

7.4
8.2
11.2
10.8

Differentially Expressed Genes mapping to LMR Regions
C57BL/6 P-val Fold Ch Name

7.6 0.04 1.5 RELT-like 1
7.1 0.01 4.6 OCIA domain containing 2
9.7 0.01 3.3 HOP homeobox

10.1 0.02 1.7 signal transducing adaptor family member 1

6.7 0.01 1.7 insulin-like growth factor 2 mRNA binding protein 3
8.1 0.02 1.4 nucleotide-binding oligomerization domain containing 1
8.8 0.01 1.5 vesicular, overexpressed in cancer, prosurvival protein 1
6.8 0.01 2.2 hematopoietic prostaglandin D synthase
8.5 0.04 2.0 guanine nucleotide binding protein (G protein), gamma 12
8.4 0.00 1.7 growth arrest and DNA-damage-inducible 45 alpha

11.2 0.00 2.4 interleukin 12 receptor, beta 2
7.8 0.01 2.9 interleukin 23 receptor
6.2 0.02 1.8 Ras association (RalGDS/AF-6) domain family member 4
7.8 0.02 1.6 ELKS/RAB6-interacting/CAST family member 1
7.8 0.00 1.5 cat eye syndrome chromosome region, candidate 5
9.7 0.02 2.1 killer cell lectin-like receptor subfamily G, member 1
6.2 0.05 1.7 C-type lectin domain family 4, member a3

12.8 0.05 1.7 interferon gamma

8.2 0.01 1.6 NudC domain containing 3
7.2 0.03 1.6 B cell CLL/lymphoma 11A (zinc finger protein)

8.5 0.04 1.7 T cell activation Rho GTPase activating protein
8.7 0.00 1.8 Fgfr1 oncogene partner
9.7 0.02 2.2 zinc finger protein 52
7.1 0.01 1.4 demilune cell and parotid protein 1
6.9 0.00 1.8 deoxyribonuclease 1-like 2
9.0 0.02 1.5 growth factor, erv1 (S. cerevisiae)-like 
6.2 0.01 2.5 fumarylacetoacetate hydrolase domain containing 1
8.6 0.00 1.6 mitogen-activated protein kinase 8 interacting protein 3

10.2 0.03 2.1 dual specificity phosphatase 1
7.7 0.01 1.5 protein kinase C and casein kinase substrate in neurons 1
7.7 0.00 3.8 dynein, axonemal, heavy chain 8
9.6 0.04 2.5 histocompatibility 2, class II antigen E beta

10.1 0.04 2.5 histocompatibility 2, K1, K region
8.1 0.00 2.1 histocompatibility 2, class II, locus Mb1 
6.8 0.05 1.5 mutS homolog 5 (E. coli)
9.9 0.01 1.9 tumor necrosis factor

10.9 0.00 16.6 histocompatibility 2, T region locus 10
10.3 0.04 1.8 histocompatibility 2, T region locus 22
10.9 0.02 1.9 protein phosphatase 1, regulatory (inhibitor) subunit 11

6.9 0.03 1.6 family with sequence similarity 124, member B
7.3 0.00 2.3 zinc finger protein 617
6.4 0.01 2.9 collagen, type VI, alpha 3
8.1 0.00 4.4 receptor (calcitonin) activity modifying protein 1

10.0 0.04 1.4 ST8 alpha-N-acetyl-neuraminide

8.6 0.02 2.2 RIKEN cDNA 9330169L03 gene
6.6 0.02 3.2 Yamaguchi sarcoma viral (v-yes-1) oncogene homolog

10.5 0.01 1.6 preproenkephalin
10.0 0.01 1.7 thymocyte selection-associated high mobility group box

Differentially Expressed Genes mapping to LMR Regions
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LMR
LMR 10
LMR 10
LMR 10

LMR 11
LMR 11
LMR 11
LMR 11
LMR 11
LMR 11
LMR 11
LMR 11
LMR 11

LMR 13
LMR 13

LMR 14
LMR 14
LMR 14
LMR 14
LMR 14
LMR 14

LMR 15
LMR 15
LMR 15
LMR 15

Gene Symbol
Wrn
Tmem66
Frg1

P2ry14
F630111L10Rik
P2ry13
Ube2v1
Lxn
Gon4l
Tnfaip8l2
Sv2a
Slc22a15

Tnfaip8
Ppic

Kynu
Rnd3
Fmnl2
Rapgef4
Rapgef4
Chn1

Havcr2
Themis
Havcr1
Rnf130

BALB/C
8.7
9.7
11.2

8.6
8.8
7.4
7.7
6.3
7.3
9.7
7.5
8.3

10.3
9.5

8.6
9.0
8.9
6.2
6.1
8.4

7.1
10.3
7.9
9.2

C57BL/6 P-val Fold Ch Name
9.2 0.02 1.4 Werner syndrome homolog (human)

10.3 0.00 1.6 transmembrane protein 66
10.7 0.04 1.5 FSHD region gene 1

6.2 0.01 5.1 purinergic receptor P2Y, G-protein coupled, 14
6.4 0.04 5.3 RIKEN cDNA F630111L10 gene
6.2 0.02 2.2 purinergic receptor P2Y, G-protein coupled 13
8.3 0.02 1.4 ubiquitin-conjugating enzyme E2 variant 1
8.2 0.00 3.7 latexin
9.7 0.00 5.4 gon-4-like (C.elegans)

10.4 0.02 1.7 tumor necrosis factor, alpha-induced protein 8-like 2
7.0 0.01 1.5 synaptic vesicle glycoprotein 2 a
7.1 0.00 2.4 solute carrier family 22 (organic anion/cation transporter)

9.7 0.02 1.5 tumor necrosis factor, alpha-induced protein 8
8.3 0.01 2.3 peptidylprolyl isomerase C

6.4 0.02 4.6 kynureninase (L-kynurenine hydrolase)
6.2 0.02 7.0 Rho family GTPase 3
7.1 0.02 3.4 formin-like 2
7.0 0.01 1.7 Rap guanine nucleotide exchange factor (GEF) 4
8.6 0.00 5.4 Rap guanine nucleotide exchange factor (GEF) 4
6.9 0.00 2.8 chimerin (chimaerin) 1

8.3 0.00 2.3 hepatitis A virus cellular receptor 2
11.1 0.04 1.7 T cell immunoglobulin and mucin domain containing 2
5.9 0.01 3.9 hepatitis A virus cellular receptor 1
7.3 0.02 3.7 ring finger protein 130
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!""#$%&'(:)((H/27&".(I/#%(.+(J+7@0,&K#(F&27+0770C(80.0!

6N+*3-!L>8,K*3!=K8-P.>8D!.>!\/P-((!JKP8>+88+D!
!
(K98+8D1>(K3>5!! ! ! ! ! ! ]!M>+=!>(K3>!(K98+8D!
K*:.+((%A+P,+3-:1^A=%'>-O%$%2%:.%Y$^;=-A_\5! ! ]!E-.!.N-!>(K3>!-O>*!+88+D!'+A!
P-(`K(-:!a/!(K:.%P-(bK(-:1^P-(cbK(-:^;!b7((%*+'-:!_!\@de5! ]!E-.!P-(!bK(-:!*+'-:!
+-b:!a/!8-+=%P-(bK(-:1P-(`K(-:5!! ! ! ! ]!@-+=!K*!.N-!P-(!bK(-:!!
*+'-:!a/!:P+*1bK(-_^*+'-:%.O.^;!LN+.!_!fPN+8+P.-8f5! ]!@-+=!K*!*+'-:!>b!:(K=-:!
:+'A(-Q+'-:1+-b:5!a/!*+'-:! ! ! ! ]!6N+*3-!*+'-:!K*!!8+L!=+.+!!
8-:7(.:!a/!8'+1+-b:5! ! ! ! ! ! ]!Q>8'+(Kg-!=+.+!7:K*3!@J)!
!
]!68-+.-!+!NK:.>38+'!>b!8+L!=+.+!
NK:.1+-b:;!(.D_$;!P>(_8+K*9>L1$F5;!'+K*!_!^VK:.>38+'!9-b>8-!Q>8'+(Kg+.K>*^5!
(-3-*=1^.>A8K3N.^;!P>(_8+K*9>L1$F5;!(.D_$;!(-3-*=_*+'-:5!
!
]!68-+.-!NK:.>38+'!>b!*>8'+(Kg-=!=+.+!
NK:.18-:7(.:;!(.D_$;!P>(_8+K*9>L1$F5;!'+K*!_!^VK:.>38+'!+b.-8!Q>8'+(Kg+.K>*^5!
(-3-*=1^.>A8K3N.^;!P>(_8+K*9>L1$F5;!(.D_$;!(-3-*=_*+'-:5!
!
]!68-+.-!9>OA(>.!>b!=+.+!9-b>8-!*>8'+(Kg+.K>*!
9>OA(>.1+-b:;!P>(_8+K*9>L1$F5;!*+'-:_*+'-:;!D(+9_^M>3!<*.-*:K.D^5!
!
]!68-+.-!9>OA(>.!>b!=+.+!+b.-8!*>8'+(Kg+.K>*!
9>OA(>.1-OA8:18-:7(.:5;!D(+9_^M>3!<*.-*:K.D^;!P>(!_!8+K*9>L1$F5;!*+'-:!_!*+'-:;!'+K*!
_!^C>OA(>.!>b!Q>8'+(Kg-=!@-:7(.:^5!
!
]!68-+.-!P>88-(+.K>*!A(>.!9-b>8-!*>8'+(Kg+.K>*!
P>88-(+.K>*G(>.1+-b:5!
!
]!68-+.-!P>88-(+.K>*!A(>.!+b.-8!*>8'+(Kg+.K>*!
P>88-(+.K>*G(>.18-:7(.:5!
!
]!h8K.-!8-:7(.:!.>!8-:7(.:!bK(-!
L8K.-%.+9(-1-OA8:18-:7(.:5;!bK(-_^8-:7(.:4*>8'+(K:-=c=+.+%.O.^5!
!

!

!
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Antibody Format Dilution Type Company Cat #
IL-4Ra Biotin 1:400 Rat IgG2a BD-pharmingen 552508
IL-4Ra PE 1:400 Rat IgG2a BD-pharmingen 552509
CD4 Percp 1:100 Rat IgG2a BD-pharmingen 553052
CD4 FITC 1:250 Rat IgG2a BioLegend 100509
CD19 Biotin 1:250 Rat IgG2a BD-pharmingen 553784
CD19 PerCP-Cy 1:100 Rat IgG2a BD-pharmingen 551001
MHC II Biotin 1:200 Mouse IgG3 BD-pharmingen 553609
CD86 APC 1:100 Rat IgG2a BD-pharmingen 558703
CD80 PE 1:100 Hamster IgG2 BD-pharmingen 553769
CD28 FITC 1:250 Hamster IgG2 BD-pharmingen 553295
Isotype PE 1:200 Hamster IgG BD-pharmingen 554711
Isotype PE 1:80 Rat IgG2b BD-pharmingen 556925
Isotype FITC 1:80 Rat IgG2b BD-pharmingen 553988
IFNg PE 1:100 Rat IgG1 BD-pharmingen 554412
IL4 PE 1:100 Rat IgG2b BD-pharmingen 554389
IL12 PE 1:100 Rat IgG1 BD-pharmingen 554479

Capture Detection Standard Sensitivity
IL4 1:500 1:1000 250ng/ml 10pg/ml

Type
Rat anti 
Mouse

Biotin Rat anti 
Mouse Recombinant

Company & Clone

BD 
Pharmingen 
550067

BD Pharmingen 
554390

BD 
Pharmingen 
550067

IFNg 1:500 1:1000 250ng/ml 46pg/ml

Type
Rat anti 
Mouse

Biotin Rat anti 
Mouse Recombinant

Company & Clone

BD 
Pharmingen 
554640

BD Pharmingen 
554415

BD 
Pharmingen 
554618

IL10 1:500 1:1000 250ng/ml 823pg/ml

Type
Rat anti 
Mouse

Biotin Rat anti 
Mouse Recombinant

Company & Clone

BD 
Pharmingen 
555057 555084

BD 
Pharmingen 
550070
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Immunoglobulin Capture Detection Standard
IgE 1:1000 1:1000 Recombinant

Type
Home Brew 
Purified (84.1C)

Rat anti-mouse 
IgE-AP

Company & Clone Brombacher Lab
Southern Biotec 
1130-04

IgG1 1:1000 1:1000 Recombinant

Type Goat anti Mouse
Goat anti Mouse 
AP

Southern 
Biotec

Company & Clone
Southern Biotech 
1070-01

Southern Biotec 
1070-04

IgG2b 1:1000 1:1000 Recombinant

Type Goat anti Mouse
Goat anti Mouse 
AP

Southern 
Biotec

Company & Clone
Southern Biotec 
1090-01

Southern Biotec 
1090-04

IgG2a 1:1000 1:1000 Recombinant

Type Goat anti Mouse
Goat anti Mouse 
AP

Southern 
Biotec

Company & Clone
Southern Biotec 
1080-1

Southern Biotec 
0103-01




