
 
 

!"#"$$$$$$$$$$$$$$$$$!"##$

%&&'($!)$*+,-.(/$!"##$



!"#$%&'#()"*$$01230$-4$,5($064,78(9(/:$;8<=(/$>6+5:$?4-@=-476:$A6&,(/$!"##$
BC69($D6+E(4F7(G$



 

+#&,-.%/&
$

%,H&$6$=7II7+'8,$J-.$(=7,74K$,5($&(+-4=$7&&'($B(9(4$L-/($=7II7+'8,$,564$

6MM8(N.-..74K$64=$,5(4$M7+E74K$&@((,&$-',$-I$6$M78($-I$I8-'/$@7,5$<-'/$

L-',5O$$P/'&,$L(:$%$E4-@GO$$?5-'8=$-4($L674,674$+-4,74'7,<$@7,5$,5($

-/7K7468:$-/$,6E($,5($-MM-/,'47,<$-I$6$86+E$-I$(&,6.87&5(=$M/-,-+-8$,-$

+564K($(9(/<,574KQ$$%H9($,/7(=$,-$&,/7E($6$.6864+()$7,H&$.((4$6$M/7978(K($,-$

@-/E$-4$64$68L-&,N.864E$+6496&:$.',:$,564EI'88<:$4-,$6&$=6'4,74K$6$,6&E$

6&$&,6/,74K$(4,7/(8<$I/-L$&+/6,+5R$

$

%$@6&$I-/+(=$,-$(S6L74($L<$/(86,7-4&57M$@7,5$5788@68E74K$64=$01230$74$

L-/($=(,678$,564$'&'68$(6/87(/$,57&$<(6/:$@5(4$B,5(4$D(L.(/&57M$

?(+/(,6/<G$T7/&,<$6&E(=$I-/$9-8'4,((/&$,-$5(8M$@7,5$5(/$=7&&(/,6,7-4$/(&(6/+5$74,-$,5($+8'.O$$%,$&--4$

.(+6L($+8(6/$,56,$.-,5$569($M86<(=$6$.7K$/-8($74$L<$87I($-9(/$,5($M6&,$,5/(($<(6/&O$$%$@6&$

@-4=(/74K$5-@$,-$M',$&-L(,574K$-I$,57&$74,-$@-/=&$5(/(:$.',$8'+E78<$U(,564$56&$=-4($,5($J-.$I-/$

L(:$74$6$@-4=(/I'8$6++-'4,$-I$5(/$,7L($B&-$I6/G$@7,5$,5($+8'.O$$V4=$<-'$+64$68&-$/(6=$L-/($6.-',$

T7/&,<H&$&,'=<$B64=$,5($/(&'8,&G$74$5(/$-@4$@-/=&O$

$

T7/&,<H&$W'(&,7-4467/($68&-$M6/,8<$74&M7/(=$,5($XD((,$6$D(L.(/H$I(6,'/($:$64=$,5(/($7&$L-/($

5788@68E(/N6468<&7&$74$64$'M=6,(=$,6E($-4$Y6L(&$U86E(H&$X2788@68E(/&H$?(8INV468<&7&$Z'(&,7-4467/(H$

64=$D7+56(8$V&5=-@4H&$X356,$P<M($-I$08'.$D(L.(/$V/($[-'QHO$$V8&-$74$,57&$7&&'(:$<-'$@788$I74=$6$

.6KK(/H&$6M-8-K<:$6$M-87,7+68$=7&+-'/&(:$64=$&-L($,7M&$I-/$5-@$,-$(4J-<$6$47K5,$-',$'4=(/$,5($&,6/&$

BI/-L$&-L(-4($@5-H&$.((4$,5(/($64=$L6=($,5($L7&,6E(&$I-/$<-'RGO$$P5(/($6/($M8(4,<$-I$&,'4474K$

M5-,-&$,-$8--E$6,:$6$/-'4=N'M$-I$+8'.$4(@&$64=$'M+-L74K$,/7M&:$64=$-I$+-'/&($,5($+/-&&@-/=O$

$

A4J-<$\$64=$56MM<$5788@68E74K$I-/$,5($<(6/$65(6=R$

$

! ;(,,74K$L<$=(K/(($@7,5$01230$\$0)%/1$&2345)#$&
! V==7+,7-4)$.(74K$6$.6KK(/5-87+\$6$4")7&8.99.1-:#$$
! P(4$,-M$,7M&$I-/$6$&'++(&&I'8$47K5,$.799<74K$\$+#)&;#<<:&
! P5($L64<$E74=&$-I$2788@68E(/$\$=1">&+1'>:#$&
! $]?-$@56,$(S6+,8<$7&$<-'/$=7&&(/,6,7-4$-4$6K674QRQ^)$P5($I7/&,$B64=$L6<.($86&,G$=7&&(/,6,7-4$

@/7,,(4$6.-',$01230$\$?.":%@&0"#7$&
! _-87,7+68$D647I(&,-&$I-/$,5($06L./7=K($1479(/&7,<$2788@68E74K$08'.$\$=.'/1)9&!#"4/1-&
! D((,$6$D(L.(/$\$A/".:&814)B&;)9)$&C/.99.D:&
! 08'.$4(@&:$,5($<(6/$74$W'-,(&$`$'M+-L74K$,/7M&$

! a(,,(/&$

! =1">&+1'>:#$H&$a(6=(/.-6/=$
! 0/-&&@-/=$N$'##>.)$

$ V
3
$

!"#$%&'(#)*'+$,"%$-"&'.*/%0#%1'2344'

Y
?
$



 

!
0)%/1$&2345)#$'
$

35(4$%$&6,$=-@4$,-$@/7,($,57&$7,$@6&$56/=$,-$=(+7=($@5(/($,-$&,6/,O$$b-@$%$

6L$I74=74K$7,$56/=$,-$+5--&($,5($7LM-/,64,$.7,&$.(+6'&($,5(/($7&$J'&,$&-$

L'+5$,-$,68E$6.-',R$

$

%,H&$56/=$,-$&6<$@5(4$7,$.(K64:$.',$%$&'MM-&($-4+($%$E4(@$%$56=$6$M86+($6,$

06L./7=K($64=$&,6/,(=$/(&(6/+574K$7,&$&-+7(,7(&:$01230$56=$M-,(4,768O$%$

@64,(=$,-$J-74$64$-',=--/$+8'.$-I$&-L($=(&+/7M,7-4$64=$K(,$-',$-I$,5($+7,<$(9(/<$4-@$64=$6K674O$?-$

%$E4(@$@56,$,-$8--E$I-/$6,$,5($>/(&5(/&H$>67/:$64=$%$=7=4H,$569($,-$&(6/+5$I6/$.(+6'&($,5($-',=--/$

+8'.&$@(/($J'&,$74&7=($,5($=--/O$$2-@(9(/:$%$(4=(=$'M$@7,5$6,$8(6&,$,5/(($&-+7(,7(&$@7,5$,5(7/$

?W'6&5$-4$D-4=6<$#c
,5
$*+,-.(/:$64=$56=$,-$=(+7=($@57+5$-4($,-$K-$,-d$2788@68E74K$@-4$N$7,$=7=$

6I,(/$688$569($+5((&($64=$.7&+'7,&R$$

$

%$,5(/(I-/($,'/4(=$'M$6,$;-49788($`$06'7&$6,$eML$I-/$,5($I7/&,$B64=$&,788$,5($.7KK(&,G$?W'6&5$%$@(4,$

,-O$%$&6,$74$6@($,5/-'K5$,5($M/(&(4,6,7-4)$P2%?$@6&$,5($+8'.$,56,$%$@64,(=$,-$.($6$M6/,$-IR$P5($

,5-'K5,$-I$56974K$M(-M8($,5($&6L($6K($6&$L($@5-$87E(=$@68E74K$@6&$./788764,:$64=$(9(/<.-=<$

&((L(=$9(/<$47+($64=$I/7(4=8<O$%$+-'8=4H,$@67,$,-$K-$-4$6$,/7M:$&-$%$&7K4(=$'M$I-/$A=68($6&$&--4$6&$%$

L646K(=$,-$K(,$,-$,5($I/-4,$-I$,5($W'('(O$*4$L<$@6<$-9(/$,-$,5($+5((&($64=$.7&+'7,&$%$&M-,,(=$Y64(:$

,5($-,5(/$0'L./764$K7/8$@5-$%H=$L(,$(6/87(/$74$>/(&5(/&H$3((EO$3($&M-E($I-/$6$@578($6.-',$,5($

@(7/=$+-74+7=(4+($-I$L((,74K$6K674$64=$@(/($&--4$,68E74K$,-$+'//(4,$2788@68E(/&$.(+6'&($Y64(H&$

./-,5(/$64=$57&$K7/8I/7(4=$ALL6$@(/($74$,57/=$<(6/O$V&$,5($?W'6&5$.(+6L($8(&&$&W'6&5<:$ALL6$

+-4974+(=$'&$,-$&7K4$'M$,-$,5($I7/&,$2788@68E74K$I-/L68$6,$b(@456L$0-88(K(O$1M-4$8(6974K:$@($@(/($

9(/<$L'+5$8--E74K$I-/@6/=$,-$6$,/7M$-',$@68E74K$6&$@(88$6&$,5($&-+768$&7=($B,5($4697K6,74K$@-'8=$

M(/56M&$4((=$&-L($6,,(4,7-4GO$

$

%$@(4,$,-$.6&7+688<$(9(/<$+8'.$8'4+5$,56,$,(/L:$L(,$L-/($+'//(4,$64=$4(@$+8'.$L(L.(/&:$64=$

+(/,6748<$(4J-<(=$,5($M8(4,7I'8$I--=$I-/$-48<$f#Og"R$35(4$A=68($+6L($6/-'4=:$Y64($64=$%$@(4,$-4$

,5($@68E$6=9(/,7&(=$6&$,5($]8-4K:$4-4NL'==<$-4(^$.<$,5($,688$./-@4N567/(=$?6I(,<$*II7+(/:$/6,5(/$

,564$,5($hAi[$L'==<$@68E$@7,5$,5($9(/<$,688$K74K(/$?+-,,7&5$K'<O$P57&$,'/4(=$-',$,-$.($,5($.7KK(&,$

K/-'M$64=$(9(/<-4($&((L(=$9(/<$E((4:$.',$6,$,5($I7468$+8'.$(9(4,$I-/$,5-&($8(6974K$6I,(/$,5/(($

<(6/&$B,5($!"##$-9(/47K5,$M'4,74KG:$-48<$Y64($64=$%$/(L674(=)$,5($/(&,$L'&,$569($=/7I,(=$-II$,-$

-,5(/$6+,797,7(&O$%$&'MM-&($,57&$7&$@56,$+-'8=$569($.(+-L($-I$L($7I$&-L(,574K$56=4H,$E(M,$=/6@74K$

L($.6+EO$U(+6'&($&-L(,574K$+(/,6748<$@6&$=/6@74K$L($.6+E$N$64=$%$L646K(=$,-$&W'((F($6$M86+($-4$

,5($I7/&,$@((E(4=$,/7M$,-$?4-@=-476O$

$

%$L(,$,5/(($-,5(/$>/(&5(/&$B74+8'=74K$

D6,,5(@G$-4$,5($L747.'&$64=$@($

(L.6/E(=$-4$,5($@((E(4=$,-K(,5(/:$

K-74K$68-4K$@7,5$,5($L6=$L'/=(/$

L<&,(/<$K6L(:$+--E74K$64$6L6F74K$

&,7/$I/<:$&74K74K$,5($5786/7-'&$+-@$&-4K:$

L6E74K$6$+-@$M'LME74$64=$@6,+574K$

,5($@6S$I6+,-/<:$6&$@(88$6&$=-74K$&-L($

688N7LM-/,64,$$5788@68E74KO$P5($I7/&,$

=6<$@6&$64$'4&'++(&&I'8$6,,(LM,$-I$6$

&4-@<$?4-@=-4$5-/&(&5-($@7,5$,5($

9(/<$,688$K74K(/$K'<:$E4-@4$6&$C69(O$

U',$,5($&(+-4=$=6<:$C69($64=$,5($,688$

./-@4N567/(=$?6I(,<$*II7+(/:$?7L-4$3:$$

$

Y
?
$

!567865',099$"&':-"6/*%'2343'

V
3
$



=(+7=(=$%$+-'8=$K-$-4$6$&4-@<$&+/6L.8($'M$P/<I64$64=$

U/7&,8<$i7=K($,-$,5($064,78(9(/O$P56,$(SM(/7(4+(:$M',,74K$

&4-@:$L-'4,674&$64=$&+/6L.874K$,-K(,5(/$,-$K79($L($6$

./(6E$I/-L$6$L6=$I7/&,$,(/L:$8(I,$6$86&,74K$M/74,$-4$L(O$$$

$

%$/(687&(=$,56,$2788@68E(/&$@(/($=(I747,(8<$M(-M8($%$

(4J-<(=$&M(4=74K$,7L($@7,5$74$06L./7=K($,--O$$37,5$

,5(L$%$97&7,(=$M8(4,<$-I$+-88(K(&$64=$I-/L68&:$@(4,$I-/$

.7E($/7=(&:$X-,5(/$@68E&H:$+8'..74K$64=$M'..74K$N$64=$

,5(<$(9(4$E(M,$L($+-LM64<$74$8(+,'/(&O$$$U<$,5($(4=$-I$

I7/&,$<(6/$%$56=$K-,$L<&(8I$@74,(/$.--,&$64=$+/6LM-4&:$

&7K4(=$'M$I-/$6$L-'4,674((/74K$+-'/&($74$,5($V8M&$64=$

56=$&-L(-4($,-$=7&+'&&$L<$+5-7+(&$I-/$b6,&+7$!
4=
$<(6/$

@7,5:$6L-4K$-,5(/$,574K&O$$P5($V8M&$@(/($(M7+$\$,5(/($

6/(4H,$,--$L64<$-,5(/$@-/=&$I-/$7,O$$?-$L'+5$&4-@$64=$

&'+5$.(6',7I'8$97(@&$N$K(,,74K$,-$,5($,-M$-I$L-'4,674&$

5(/($+(/,6748<$@6&$64$74+/(=7.8($(SM(/7(4+(O$$

$

i(,'/474K$,-$06L./7=K($@7,5$6$<(6/$-I$01230$68/(6=<$

'4=(/$L<$.(8,$L6=($+5--&74K$@56,$%$@64,(=$,-$=-$64=$

@5-$%$@64,(=$,-$&M(4=$,7L($@7,5$6$@5-8($8-,$(6&7(/:$

,5-'K5$%$=7=$,/<$01D0H&$>/(&5(/&H$L((,O$$%,$@6&$'&(I'8$

+87L.74K$(SM(/7(4+($64=$,5(/($@(/($&-L($47+($M(-M8(:$

.',$7,$68&-$+-4I7/L(=$,56,$,--$L64<$M(-M8($64=$,574K&$,-$+5--&($.(,@((4$7&4H,$68@6<&$,5($.(&,O$$?-$%$

+-4,74'(=$,5/-'K5$&(+-4=$<(6/$@7,5$,5($.'8E$-I$L<$&-+768$+-4,6+,$BL'+5$4((=(=$,5/-'K5$,5($'M&$

64=$=-@4&$-I$L<$=(K/((G$.(74K$01230O$$P5(/($@(/($I-/L68&:$8'4+5(&:$,/7M&:$'4-II7+768$,/7M&:$,5($

;6/=(4$_6/,<:$-9(/47K5,$M'4,74K:$+64-(74K$64=$64-,5(/$V8M&$,/7M$B@7,5$M8(4,<$-I$'4I-/K(,,6.8($

,7L(&$64=$6$=6<$%$M/-.6.8<$@-'8=$/6,5(/$I-/K(,GO$P57&$@6&$68&-$,5($<(6/$%$J-74(=$,5($0-LL7,,((O$$

*/K647&74K$(9(4,&$@6&$&-L(,574K$-,5(/$,564$@-/E$,-$+-4+(4,/6,($-4$N$64=$6$.7K$(S+'&($,-$&M(4=$

L-/($,7L($@7,5$2788@68E(/&:$-.97-'&8<$B(&M(+7688<$,5($-,5(/$568I$-I$,5($&-+768$&(+&:$Y64(GO$

$

P57/=$64=$I7468$<(6/$.(K64$6I,(/$6$,/7M$,-$%4=76$64=$b(M68$B74+8'=74K$6$,/(E$74$,5($27L686<6&$64=$6$

g"""L$M(6ERG:$@5(/($64-,5(/$M6/,$-I$01230$56MM(4(=$I-/$L()$7,&$6.787,<$,-$I-/L$+-'M8(&OOO$>-/$6$

@578($74$D7+56(8L6&:$+8'.$,/64&M-/,$688-@(=$L'+5N4((=(=$97&7,&$,-$,5($4-/,5:$&-$%$@6&$6.8($6,$8(6&,$

,-$=-$&-L($@-/E$&-L($@((E&:$64=$,5($+-LM64<$-I$,5-&($74$,5($01230$+-4,74'(=$,-$.($(S,/(L(8<$

7LM-/,64,$,-$L(O$14-II7+768$,/7M&$6/-'4=$05/7&,L6&$@(/($6L6F74K:$6&$@6&$,57/=$<(6/$/'4474K$-I$

?(6,5@67,($N$(9(4$,5-'K5$,57&$@6&$,5($I7/&,$<(6/$7,$/674(=$64=$&-$6$=6<$-/$,@-$@6&$&M(4,$@-/E74K$74$

,5($.'4E5-'&(O$$a(4,$,(/L$=7=4H,$./74K$L64<$-MM-/,'47,7,(&$,-$(&+6M($,-$,5($5788&$.',$,5($-4($=6<$

6,$,5($(4=$@6&$@(88$@-/,5$7,:$(9(4$7I$7,$@6&$-48<$,-$?5/-M&57/(O$%,$@6&$K--=$,-$K(,$6@6<$I/-L$.-,5$

/(97&7-4$64=$L<$M/-J(+,$-4$,5($A6&,(/$,/7M:$&M(4=74K$,7L($74$I'4$+-LM64<$74$&'44<$?4-@=-476O$

V4=$74$,5($86&,$,(/L:$I7468$(S6L&$6MM/-6+5(=$@7,5$,5($M/-L7&($,56,$6I,(/@6/=&$@-'8=$.($I'88$-I$j$

@((E(4=&$74$6$/-@$@7,5$01230$L(L.(/&)$+87L.74K:$@68E74K$64=$M6/,<74KO$$P57&:$68-4K$@7,5$,5($

&'MM-/,$4(,@-/E$%H=$K674(=$74$,5($+8'.:$L6=($,5($/(97&7-4$L646K(6.8(O$$

$

P5(4$,5($(4=$+6L(:$64=$6I,(/$,5($j$@((E(4=&$-I$01230$I'4:$%$K/6='6,(=O$%$56=$L646K(=$,-$K(,$6$

=(K/((:$.',$4-,$@7,5-',$5(8M$-I$688$=(&+/7M,7-4&$I/-L$01230O$%HL$M/(,,<$&'/($,56,:$@7,5-',$

01230:$K(,,74K$L<$=(K/(($@-'8=$569($.((4$6$&-L(@56,$=7II(/(4,$(SM(/7(4+(O$%$&'MM-&($,5(/($

@-'8=$569($.((4$-,5(/$,574K&$74$7,&$M86+($N$.',$/(688<:$5-@$7&$7,$M-&&7.8($,-$/(M86+($,5($L-'4,674$

@68E74K:$&+/6L.874K$64=$+87L.74K$(SM(/7(4+(&$6&$@(88$6&$,5($&-+768&:$I-/L68&$64=$(9(474K&$-4$

,/7M&Q$A9(4$L-/($7LM-/,64,8<:$5-@$@-'8=$,5(&($,5/(($<(6/&$569($K-4($@7,5-',$,5($I/7(4=&57M&$

K674(=$,5/-'K5$,5($+8'.Q$>/-L$&,6/,$,-$I747&5:$01230$56&$.((4$6&$L'+5$M6/,$-I$K(,,74K$L<$=(K/(($

6&$K-74K$,-$8(+,'/(&$64=$@/7,74K$(&&6<&O$$%$5-M($,56,$%H9($L646K(=$,-$M-/,/6<$,56,$,-$&-L($(S,(4,$

@7,5$,57&$6/,7+8($,574K$N$64=$,56,$68,5-'K5$%$569(4H,$(S6+,8<$K-,$6$/(M',6,7-4$74$,5($+8'.$I-/$,68E74K$

&(4&(:$7,$L6E(&$6$87,,8(O$P564E$<-'$,-$<-'$688O$

;#,*<'.%#$"=&'!567865$#>''
?#@@67**5'"%$A'2343'

D
;
$



 

6$4")7&8.99.1-:#$&
$

%HL$6==7+,(=O$%$+-4I(&&O$%H9($I74688<$L646K(=$,-$M8'+E$'M$,5($

+-'/6K($,-$+-L($-',$64=$&6<$7,O$U',$%HL$4-,$6==7+,(=$,-$+7K6/(,,(&:$

68+-5-8$-/$/-88(/.86=74K$\$4-:$4-:$4-k$7,H&$&-L(,574K$L'+5:$L'+5$

@-/&(d$%HL$6==7+,(=$,-$.6KK74KO$

$

U6KK74K:$<-'$6&EOOQ$356,$-4$A6/,5$7&$.6KK74KQ$P57&$7&$6$W'(&,7-4$%$-4+($6&E(=$L<&(8I:$.',$,56,$

L-L(4,$7&$4-@$I6=74K$74,-$=7&,64,$L(L-/<O$V==7+,7-4$56&$@(88$64=$,/'8<$&(,$74$64=$%HL$&-//<$,-$

&6<$7,O$U',:$I-/$,5-&($-I$<-'$,56,$569(4H,$<(,$+-L($6+/-&&$,57&$&-N+688(=$.6KK74K:$6$&7LM8($;--K8($

&(6/+5$+64$M/-97=($&-L($,/'8<$(487K5,(474K$74I-/L6,7-4O$%,$,(88&$'&$,56,$.6KK74K$+64$L(64$64<$-I$

,5($I-88-@74K)$9(4,786,74K$6$M6,7(4,$@7,5$6$.6KN9689($L6&Ek$6$I-/L$-I$=/'K$6.'&($6E74$,-$5'II74K$

64=:$M(/56M&$,5($.(&,k$56974K$8-,&$-I$5-,$&(S$74$-4($47K5,d$3(88:$.6KK74K$7&4H,$64<$-I$,5(L$\$4-:$

7,H&$L-/($-.&+'/($64=$I'4)$7,$7&$,5($6+,$-I$+-88(+,74K$M(6E&$.<$97&7,74K$,5(7/$&'LL7,&:$+-L.74(=$

@7,5$&-L($/(+-/=$BM(/56M&$6$L(4,68$-4(k$L-/($+-LL-48<:$6$,7+E$87&,G$-I$-4(H&$56974K$97&7,(=$

,5(&($M(6E&O$

$

36&$%$6$.-/4$.6KK(/Q$b-:$%$@-'8=4H,$&6<$%$@6&O$P56,$&67=:$@5(4$%$=7&+-9(/(=$,5(/($@6&$6$87&,$-I$

&'LL7,&$74$,5($a6E($C7&,/7+,$,56,$V8I/(=$3674@/7K5,$B68&-$V3G$56=$+-L($'M$@7,5:$%$=7=$569($

&-L($+/6F<$745(/(4,$=(&7/($,-$97&7,$,5(L$688:$,7+E74K$,5(L$-IIO$U6+E$,5(4:$%$@6&4H,$/(688<$64$6==7+,$

,5-'K5O$%$@-'8=$K-$68-4K$@7,5$L<$C6=:$97&7,74K$,5($3674@/7K5,$&'LL7,&$64=$L6<.($L6E74K$,5($

-==$+-4,/7.',7-4$,-$/-',($M864&$,-$L6S7L7&($,5($=6<H&$.6KK74KO$37,574$@((E&$-I$8(6/474K$-I$,5(&($

,574K&$+688(=$3674@/7K5,&:$%H=$+/(6,(=$6$5'K($V!N&7F($M-&,(/$,-$&5-@$,5($8-+6,7-4$-I$688$-I$,5($

3674@/7K5,&k$%H=$+/-&&$,5(L$-II$-4$5(/($@5(4$%H=$.((4$,-$,5(LO$?,788:$6,$,56,$,7L(:$%$56=$-,5(/$

L-/($7LM-/,64,$,574K&$74$L<$87I($,564$.6KK74KO$%$-48<$.(K64$,-$.($=--L(=$,-$6$87I($-I$.6KK74K$

@5(4$%$=7&+-9(/(=$D'4/-&O$%H=$5(6/=$I/-L$L<$C6=$6.-',$D'4/-$.6KK74K$@5(4$%$@6&$<-'4K(/k$

5-@(9(/:$7,$@6&$-48<$@5(4$,5($?D0$D'4/-&$.--El,5($2-8<$;/678$-I$1T$.6KK74K$87&,&l@6&$K79(4$

,-$L($.<$6$@78874K$14+8($B<(&:$68&-$6$.6KK(/G$,56,$%$=7&+-9(/(=$,5($@-/8=N+564K74K$@-4=(/&$-I$

D'4/-$.6KK74KO$%I$L<$.6KK74K$+/6974K$@6&$.6=$.(I-/($,56,:$7,$@6&$6.-',$,-$K(,$6$@5-8($8-,$@-/&()$

%H=$&M(4=$5-'/&$I74K(/74K$,5($M6K(&$-I$,57&$6&,-'4=74K$.--E:$M-/74K$-9(/$L<$D(L-/<$D6M:$

+-9(/74K$7,$@7,5$.8'($/-',(&$I-/$688$-I$,5($@68E&$,56,$@-'8=$.($4(+(&&6/<$,-$+-LM8(,($,5($D'4/-&$

64=$+/(6,74K$6$@-4=/-'&$/-',(&$I78(:$+-LM8(,($@7,5$86L746,(=$L6M$M/74,-',&:$I-/$,5($4(S,$,7L($

%H=$.($6.8($,-$97&7,$,5($.6KK(/&H$M6/6=7&($,56,$7&$?+-,864=O$%$(9(4$I6&57-4(=$6$+-LM87+6,(=$

&M/(6=&5((,$,56,$@-'8=$,(88$

L($6.-',$,5($(S,(4,$64=$

&'++(&&$-I$L<$.6KK74K$

6+,797,7(&O$

$

U<$,5($&'LL(/$-I$!"#":$%H=$

.6KK(=$688$-I$,5($

3674@/7K5,&k$<(,:$,5($

D'4/-&$@(/($&,788$6$@-/E$74$

M/-K/(&&O$A4,(/$01230O$

3578($%$L6<$569($.((4$-4$

,5($/-6=$,-$6==7+,7-4$.(I-/($

%$J-74(=:$,5($&M((=$6,$@57+5$%$

L-9(=$,-@6/=&$7,$74+/(6&(=$

74(S-/6.8<$@5(4$%$@6&$6$

01230$L(L.(/:$,564E&$,-$

,5-&($L((,74K&$@7,5$,5($

87E(&$-I$D6/E$Y6+E&-4$64=$

C697=$_(,,7,O$$

V
3
$

;#,"*@@'1'B715"'65'B@18*%'.#-='C#'D0""#@@'E'7=6')5*7FG'

V
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%$L(64:$%$56=4H,$(9(4$5(6/=$-I$

b',,688&:$2(@7,,&:$D'/=-&$64=$

+(/,6748<$4-,$2'D_&O$$

V4=$(9(4$7I$%$56=$569($+-L($

6+/-&&$,5(L:$%H=$M/-.6.8<$569($

&@7I,8<$=7&+-'4,(=$,5(LO$P5($

@7&($D6/E$,-8=$L($,56,$,5(/($6/($

-,5(/&$-',$,5(/($87E($L($64=$

,56,$-4($&5-'8=4H,$.($6&56L(=$

-I$.(74K$6$.6KK(/:$@5(,5(/$-4($

7&$6==7+,(=$-/$4-,O$%,$6MM6/(4,8<$

.(+-L(&$6$@5-8($8-,$(6&7(/$

@5(4$-4($6++(M,&$,5($,/',5O$?-:$

,56,H&$@56,$%$=7=d$

$

%$E4(@$@56,$%$56=$,-$=-$4(S,O$

>7/&,8<:$%$56=$,-$=(+7=($@57+5$

87&,&$-I$5788&$%H=$.6KO$3(88:$,56,$

@6&$(6&<)$%H=$97&7,$64<,574K$96K'(8<$-4$/-',($64=$@57+5$@6&$@-/,5$.6KK74KO$BV=L7,,(=8<:$%HL$4-,$

<(,BRG$.6KK74K$,5-&($,574K&$+688(=$Y6+E&-4&$-/$_c"&l5788&$@7,5$,57/,<$L(,/(&H$M/-L74(4+(l6&$

,5(<$&((L$,-$.($'4@-/,5<$-I$5788$&,6,'&OG$U',:$5-@$@-'8=$%$E4-@$@5(/($,5(&($.6KK6.8($5788&$@(/($

7I$%$56=4H,$M8-,,(=$,5(L$688$-4,-$L<$D(L-/<$D6MQ$P56,$@6&$(6&78<$&-89(=)$%$'&(=$I86K&$BI-/$

0-/.(,,&$64=$b',,688&G:$I7/&,N67=$&<L.-8&$BI-/$D'4/-&$64=$D6/78<4&G$64=$L64N-9(/.-6/=$&<L.-8&$

BI-/$C(@(<&GO$?(+-4=8<:$%$4((=(=$,-$L6S7L7&($L<$.6KK74K$-MM-/,'47,7(&:$&-$%$M8644(=$-',$L<$

<(6/$,-$74+8'=($6&$L64<$6&$M-&&7.8(:$8(6/474K$I','/($01230$,/7M$8-+6,7-4&$64=$(9(4$M864474K$

/-',(&$I-/$,5(L$'M$,-$&7S$L-4,5&$74$6=964+(O$P57/=8<:$%$&7K4(=$'M$,-$,5($i2U$>-/'L$64=$,5($2788$

U6KK74K$@(.&7,(:$&-$%H=$569($.6KK74K$74I-/L6,7-4$6,$L<$=7&M-&68$@5(4$%$@6&$6@6<$I/-L$L<$

.6KK74KN74I(&,(=$+-LM',(/O$P5($=678<$(L678&$I/-L$-,5(/$87E(NL74=(=$.6KK(/&$-4$,5($i2U$>-/'L$

4-@$E((M$L($&64(:$/(L74=74K$L($,5(/($6/($-,5(/&$I-/$@5-L$.6KK74K$6==7+,7-4$7&$68&-$6$@6<$-I$6$

87I(O$VI,(/$688:$%$+64H,$569($+-4&,64,$+-4,6+,$@7,5$01230H&$-,5(/$6==7+,&O$

$

%,H&$-48<$4-@$,56,$%$/(687&($,56,$,57&$6==7+,7-4$56&$+564K(=$L($6&$6$M(/&-4:$(9(4$68,(/74K$,5($@6<$

-,5(/$M(-M8($/(K6/=$L(O$A9(/<$,7L($%$@/7,($6$/-',($+6/=:$7,H&$7LL(=76,(8<$6&&'L(=$,5(/($7&$&-L($

57==(4$.6KK74K$L-,79($.(574=$7,O$356,H&$L-/(:$%$569($+-LL(4,&$6.-',$L($M-&,(=$-4$_7+6&6$

M5-,-$68.'L&$&'KK(&,74K$L<$]m.6KK74Kn$6MM(,7,($/(4=(/m&$L(n$64$'4&,-MM6.8($L6+574(^O$

>'/,5(/L-/(:$,564E&$,-$01230H&$K-&&7M$4(,@-/E:$%$5(6/$-I$M(-M8($&6<74K$,574K&$87E($]@(88:$5($

4(9(/$'&(=$,-$.($87E($,57&O^$V=L7,,(=8<:$%$=7=4H,O$P56,$@6&$6I,(/$%H=$+5-&(4$,-$@68E$68-4($74&,(6=$-I$

@7,5$I/7(4=&$-4$,5($V/64$D-'4,674&$P/7M$,-$

L6S7L7&($L<$b',,688N.6KK74K$(II7+7(4+<O$%$

/(K/(,,(=$7,$6I,(/@6/=&:$.',$E4(@$%$+-'8=4H,$

569($,-/4$L<&(8I$6@6<$I/-L$,5-&($,@-$

b',,688$57K5&O$

$

3(8+-L($,-$,5($I/'&,/6,74K:$57K58<$

/(@6/=74K$87I(&,<8($-I$.6KK74K$6==7+,7-4O$3($

688$569($&-L($.6KK74K$74&,74+,$74&7=($-I$'&k$

7,$J'&,$,6E(&$,7L($I-/$688$-I$'&$,-$/(687&($64=:$

-I,(4$/(K/(,,6.8<:$6++(M,$,57&O$%H9($8(6/4,$,56,$

L'+5k$7,H&$.((4$6$8-4K$M/-+(&&:$.',$%$+64$&6<:$

@7,5$&-L($+-4I7=(4+(:$,56,$%HL$6$.6KK74K$

6==7+,O$%HL$4-$8-4K(/$6I/67=$,-$&6<$%HL$

6.4-/L68O$%HL$6$.6KK(/5-87+O$

$

H=*'"6A'6I'D*7"65'H6%,&';=*J$6",&'D6J*9/*%'2343'
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"$%I$7,$8--E&$87E($/674:$=-4o,$K-R$$b((=$%$(SM8674$,57&$-4(Q$P5($@(6,5(/$74$
,5($a6E(&$74$Y'4($7&$96/76.8(O$%,$=-(&4o,$L6,,(/$7I$<-'o9($J'&,$564=(=$74$

<-'/$M/-J(+,$-/$I747&5(=$(S6L&$\$,5($$@(6,5(/$M/-.6.8<$=-(&4o,$+6/($

64=$L6<$/674$64<@6<:$J'&,$,-$&M7,($<-'O$C(&M7,($-'/$5-M(&$64=$M/6<(/&$

I-/$ I-/$K--=$@(6,5(/:$7,$@6&$/67474K$64=$@($@(/($-48<$&69(=$-4($47K5,$.<$6$

I-/,'46,(8<$M86+(=$.-,5<O$

#$05--&($6$&'7,6.8($.799<$.6KO$$P5(/($7&$6$L6&&79($+5-7+($696786.8(:$
I/-L$f!Opp$-/64K($M86&,7+$&'/97968$.6K&$/7K5,$,5($@6<$'M$,-$f!pp$.799<$.6K&$,56,$@(7K5$8(&&$,564$

6$I(6,5(/$64=$@788$E((M$<-'$=/<$74$6$,/-M7+68$&,-/LO$%I$&67=$.799<$.6K$7&$E4-@4$I/-L$M/(97-'&$

(SM(/7(4+($,-$8(,$@6,(/$74:$&,6<$6@6<R$2(6=N5-8(&$4((=$4-,$.($6$L6&&79($M/-.8(L:$.',$<-'$4((=$

,-$569($&-L($I-/L$-I$M864$6&$,-$@56,$,-$=-$@5(4$7,$/674&O$j6L$7&$4-,$,5($,7L($,-$&,6/,$,574E74K$

6.-',$,57&$@7,5$6$&L688$,-//(4,$+-L74K$,5/-'K5$,5($5(6=N5-8(R$V$I'/,5(/$+-4&7=(/6,7-4$7&$

@5(,5(/$,5($.6K$7&$.7K$(4-'K5$I-/$<-'$,-$L-9($74&7=(O$P57&$L6<$688-@$<-'$,-$K(,$=/(&&(=$64=$

,5(4$I6+($,5($(8(L(4,&:$/6,5(/$,564$,5($-,5(/$@6<$/-'4=O$35(4$<-'o9($&,--=:$@(6/74K$4-,574K$

.',$6$M67/$-I$.-S(/&$74$6$,-//(4,768$=-@4M-'/:$<-'$@788$'4=(/&,64=$,5($7LM-/,64+($-I$,57&O$

$$P6E($M8(4,<$-I$96/7(=$I--=O$0-'&$+-'&$I-/$./(6EI6&,:$+-'&$+-'&$I-/$8'4+5:$+-'&$+-'&$I-/$&46+E&:$
+-'&$+-'&$@7,5$+5-+-86,($&M/(6=:$+-'&$+-'&$@7,5$74&,64,$&-'M$M-@=(/:$+-'&$+-'&$@7,5$5(/.&:$

M8674$+-'&$+-'&:$&-87=$+-'&$+-'&:$+-'&$+-'&$+6E($\$<-'$46L($7,:$@($M/-.6.8<$6,($7,$@7,5$+-'&$+-'&O$

0-'&$+-'&$7&$68&-$6$&-'/+($-I$I7./($64=$E((M&$,5($7446/=&$I8-@74K$47+(8<$B&(($M-74,$gGO$

%$P/<$,-$69-7=$K-74K$@7,5$&-L(-4($@5-$@788$L6E($5-//(4=-'&$J-E(&$I-/$c$=6<&$&-87=O$$[-'$E4-@$
@5-$<-'$6/(O$

&$_',$<-'/$,-78(,$M6M(/$74$6$=/<$.6KO$C-$,56,$/7K5,$4-@O$b-:$M',$,5($47+($4(@$&574<$.799<$.6K$
=-@4$64=$=-$7,$4-@$-/$<-'$L7K5,$I-/K(,O$[-'o88$/(K/(,$7,$7I$<-'$=-4o,O$%4,(/(&,74K8<$(4-'K5:$6$

&-KK<$L6&&$-I$M'8M$7&$4-,$M6/,7+'86/8<$(II(+,79($I-/$,56,$688N7LM-/,64,$,6&EO$

'!P57&$7&4o,$,5($,7L($,-$,/<$-',$6$&'&M(+,$M67/$-I$4(@$.--,&O$$%I$,5($86&,$,7L($<-'$@-/($,5(L:$,5(<$
/'..(=$64=$@(/($'4+-LI-/,6.8(:$7,o&$'487E(8<$,56,$&-L($L6K7+$I67/7(&$569($+-L($64=$+6//7(=$-',$

+'&,-L$68,(/6,7-4&$74$,5($74,(/9(474K$,7L(O$P5($/(&'8,&$6/($87E(8<$,-$.($6&$I-88-@&)$

!$+#1'4)$_674I'8$5-,$&M-,&:$&@-88(4$I((,$64=$=7&+-LI-/,O$D747L68$(II(+,$-4$@68E74KO$
!$+#1'2)$2-,$&M-,&$.(+-L($.87&,(/&k$
<-'/$I((,$/(I'&($,-$K-$.6+E$74$,5($

.--,&$6I,(/$,5(<o9($.((4$,6E(4$-',O$

P5($M674$7&$+-4&7=(/6.8($64=$

/(='+(&$<-'$,-$6$&8-@$5-..8(O$

!$+#1'L)$D747L68$&E74$8(I,$-4$<-'/$
I((,O$AS+/'+76,74K$6K-4<:$L6=($

@-/&($.<$,5($I6+,$7,o&$M-'/74K$@7,5$

/674$&-$<-'$@788$&,-M$6,$4-,574K$,-$

K(,$-II$,5($L-'4,674$64=$74,-$6$

,(6&5-MO$$

%4$688$87E(875--=:$,5($I6+,$,56,$

,57&$M67/$-I$.--,&$@(7K5&$e"$K/6L&$

8(&&$,564$<-'/$,/'&,<:$M/-9(4$.--,&$

@788$.($4(K87K7.8($+-LM6/(=$,-$,5($

#"EK$/'+E&6+E:$64=$,5($/6@$I((,$ @788$

@788$4-,$5(8MO$
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($;86+7(/&$6/($4-,$K--=$M86+(&$,-$.799<O$$]%$E4-@)$&74+($%$+64o,$.($74$L<$47+($@6/L$.(=$6,$5-L(:$
%oL$K-74K$,-$&8((M$-4$6$DV??%hA$7+($+'.(O$3-4=(/$7I$%o88$K(,$+-8=OOO^$%I$,5($+-8=$=-(&4o,$K(,$<-':$7,$

@788$+(/,6748<$I/((F($<-'/$.--,&$&-87=$B-E6<:$L-/($&-87=$,564$,5(<$@(/($.(I-/(564=GO$P5($M8'&$

&7=($7&$7LM/(&&79($97(@&$@578($I68874K$6&8((MO$%,o&$6=97&(=$,-$=7K$6$5-8($,-$&8((M$74$6&$.799<$.6K&$

L6E($K--=$&8(=K(&O$%I$<-'$&(($.6/($7+(:$7,$68&-$/(='+(&$,5($87E(875--=$-I$746=9(/,(4,8<$&8((M74K$-4$

B64=$L(8,74KG$6$&4-@$./7=K(O$

)$C-4o,$,6E($,5($8(6E<$,5(/L6/(&,O$$[-'$E4-@$7,$K-(&$=-@4$-9(/47K5,$64=$@5(4$7,$=-(&:$7,$4-$
8-4K(/$7&$+-LI-/,6.8($-/$@6/LO$P5($64+7(4,$I-6L$L6,$@7,5$.7,(&$-',$-I$7,$B6MM(6/&$%$@6&$68@6<&$

6&$5'4K/<$6&$%$6L$4-@G$@6&$I6/$.(,,(/:$=(&M7,($L6E74K$L($8--E$9(/<$L'+5$87E($%$@6&$=-74K$C$-I$AO$

*$;(,$,5(/($(6/8<O$$A&M(+7688<$7LM-/,64,$7I$<-'o/($M864474K$64$(6/8<$68M74($&,6/,O$$?8((M74K$6$I(@$
5-'/&$74$,5($87K5,$+64$.($=7II7+'8,$,5-'K5:$(&M(+7688<$@5(4$<-'o9($+5-&(4$,5($.(&,$.797$&M-,$-4$,5($

L-'4,674$64=$<-'$E((M$K(,,74K$=7&,'/.(=$.<$,5($=7&6MM-74,(=$+/<$-I$]+o(&,$-++'MqR^O$P57&$+64$

68&-$5(8M$M/(9(4,$6$L',74<$6L-4K&,$,5($5'4K/<:$,7/(=$M(-M8($<-'o9($=/6KK(=$/-'4=$-4$<-'/$

.6KK74K$,/7MO$

"+$P5($&74K8($,/64&I(/6.8($.799<$.6KO$$35(/($4'L.(/$-I$M(-M8($r$4'L.(/$-I$.799<$.6K&$$
s(//-/B$GtO$%,$@788$&,6/,$@7,5$6$&,/'KK8($,-$K(,$,@-$74,-$,5($,574KO$*4($6/L$@788$,5(4$K-$4'L.$='($,-$

86+E$-I$.8--=O$D-9(L(4,$7&$6$J-74,$(II-/,O$%,$@788$.($,--$5-,:$(S+(M,$@5(/($,5($&8((M74K$.6K$

74&'86,7-4$7&$+/'&5(=$\$,5(&($@788$.($+-8=$&M-,&O$?-L(-4($L6<$(4=$'M$@7,5-',$6$5--=$64=$K(,$6$

9(/<$+-8=$./674O$P5($-48<$.6K$.7K$(4-'K5$I-/$,@-$@788$.($6$M86&,7+$&'/97968$.6K$@57+5$@788$(4&'/($

4-$L-7&,'/($(&+6M(&$-9(/47K5,$8(6974K$<-'$@7,5$6$9(/<$@(,$&8((M74K$.6K$,5($4(S,$L-/474KO$3($

6/($M8(6&(=$,-$/(M-/,$,56,$=(&M7,($688$,57&:$@($&,788$K-,$,5($.(&,$47K5,H&$&8((MR$

M=*%*'/$J11$5<'-#5'<*"'160N'C!05%$,*'$5'"=*'K-%$5,'D#"$65#@'O#%)&'.%#5-*&'P0@1'2344G'
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*4+($<-'H9($.((4$74$,57&$+8'.$8-4K$(4-'K5:$<-'$&,6/,$,-$/(687&($,56,$L-&,$

5788@68E(/&$&((L$,-$.($6$+-L.746,7-4$-I$6$I(@$.6&7+$+56/6+,(/$,<M(&O$P5($

I-88-@74K$7&$,5($/(&'8,$-I$8-4K$64=$(S,(4&79($/(&(6/+5:$64=$<(,$64<$/(&(L.864+($,-$

/(68$L(L.(/&$-I$,5($+8'.$7&:$-I$+-'/&(:$(4,7/(8<$+-74+7=(4,68O$

!

,-.!/.0123.4!!0-4I'&(=$.<$688$,5($&,/64K($M(-M8($B(&M(+7688<$@5(4$,5($&74K74K$&,6/,&GO$;(,&$'M$
86,($,-$I74=$(9(/<-4($/'&574K$6.-',$64=$8-,&$-I$/-',($+6/=&$,-$M86+(&$,5(<H9($4(9(/$5(6/=$-I$\$64=$

6/(4H,$688$,5-&($=7&,64+($I7K'/(&$6$.7,$.7KQ$P68E&$6$8-,$6.-',$,5(7/$C$-I$A$(SM(=7,7-4$B,5($-48<$8-4K$@68E$

,5(<H9($(9(/$=-4(G$'4,78$,5($'M5788$&,6/,&:$6,$@57+5$M-74,$,5(<$&8-@$=-@4$=/6L6,7+688<$64=$&M(4=$,5($

/(&,$-I$,5($@68E$6,$,5($.6+E$,/<74K$,-$@-/E$-',$@56,$-4$(6/,5$,5($/(&,$-I$,5($K/-'M$6/($,68E74K$6.-',O!
!

,-.!,25467,!!Y-74&$6$,/7M$M/7L6/78<$,-$X&(($,57&$W'674,$87,,8($+-'4,/<H:$64=$7&$I'88$-I$7LM/(&&79($,68(&$
I/-L$6./-6=O$?M(4=&$L-&,$-I$,5($@68E$@7&574K$,5(<$56=4H,$L6=($=7&M6/6K74K$/(L6/E&$6.-',$U/7,674H&$
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I hope this year's issue can be even longer and contain more articles than last year's. I hope it's going 
to be fully checked too as (I think) last year's had at least one error... 

  Andrew Williamson, Girton College 
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