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RtkegycvgtjqwugEqqrgtu NNR
;; Dcpm Uvtggv- Uwkvg 911- Qvvcyc- Qpvctkq- Ecpcfc M2R 2G5
V< ,2 724 348 4813- H< ,2 724 348 4;74

“PwC” refers to PricewaterhouseCoopers LLP, an Ontario limited liability partnership.

Lwpg 41- 3127

Kpfgrgpfgpv Cwfkvqt�u Tgrqtv

Vq vjg Pcvkqpcn Tgugctej Eqwpekn Ecpcfc cpf vjg Okpkuvt{ qh Kppqxcvkqp- Uekgpeg cpf

Geqpqoke Fgxgnqrogpv Ecpcfc

Yg jcxg cwfkvgf vjg ceeqorcp{kpi eqpuqnkfcvgf hkpcpekcn uvcvgogpvu qh Pcvkqpcn Tgugctej Eqwpekn

Ecpcfc- yjkej eqortkug vjg eqpuqnkfcvgf uvcvgogpv qh hkpcpekcn rqukvkqp cu cv Octej 42- 3127 cpf vjg

eqpuqnkfcvgf uvcvgogpvu qh qrgtcvkqpu cpf fgrctvogpvcn pgv hkpcpekcn rqukvkqp- ejcpig kp fgrctvogpvcn

pgv hkpcpekcn cuugvu cpf ecuj hnqyu hqt vjg {gct vjgp gpfgf- cpf vjg tgncvgf pqvgu- yjkej eqortkug c

uwooct{ qh ukipkhkecpv ceeqwpvkpi rqnkekgu cpf qvjgt gzrncpcvqt{ kphqtocvkqp/

Ocpcigogpv�u tgurqpukdknkv{ hqt vjg eqpuqnkfcvgf hkpcpekcn uvcvgogpvu

Ocpcigogpv ku tgurqpukdng hqt vjg rtgrctcvkqp cpf hckt rtgugpvcvkqp qh vjgug eqpuqnkfcvgf hkpcpekcn

uvcvgogpvu kp ceeqtfcpeg ykvj Ecpcfkcp rwdnke ugevqt ceeqwpvkpi uvcpfctfu- cpf hqt uwej kpvgtpcn eqpvtqn

cu ocpcigogpv fgvgtokpgu ku pgeguuct{ vq gpcdng vjg rtgrctcvkqp qh eqpuqnkfcvgf hkpcpekcn uvcvgogpvu

vjcv ctg htgg htqo ocvgtkcn okuuvcvgogpv- yjgvjgt fwg vq htcwf qt gttqt/

Cwfkvqt�u tgurqpukdknkv{

Qwt tgurqpukdknkv{ ku vq gzrtguu cp qrkpkqp qp vjgug eqpuqnkfcvgf hkpcpekcn uvcvgogpvu dcugf qp qwt cwfkv/

Yg eqpfwevgf qwt cwfkv kp ceeqtfcpeg ykvj Ecpcfkcp igpgtcnn{ ceegrvgf cwfkvkpi uvcpfctfu/ Vjqug

uvcpfctfu tgswktg vjcv yg eqorn{ ykvj gvjkecn tgswktgogpvu cpf rncp cpf rgthqto vjg cwfkv vq qdvckp

tgcuqpcdng cuuwtcpeg cdqwv yjgvjgt vjg eqpuqnkfcvgf hkpcpekcn uvcvgogpvu ctg htgg htqo ocvgtkcn

okuuvcvgogpv/

Cp cwfkv kpxqnxgu rgthqtokpi rtqegfwtgu vq qdvckp cwfkv gxkfgpeg cdqwv vjg coqwpvu cpf fkuenquwtgu kp

vjg eqpuqnkfcvgf hkpcpekcn uvcvgogpvu/ Vjg rtqegfwtgu ugngevgf fgrgpf qp vjg cwfkvqt�u lwfiogpv-

kpenwfkpi vjg cuuguuogpv qh vjg tkumu qh ocvgtkcn okuuvcvgogpv qh vjg eqpuqnkfcvgf hkpcpekcn uvcvgogpvu-

yjgvjgt fwg vq htcwf qt gttqt/ Kp ocmkpi vjqug tkum cuuguuogpvu- vjg cwfkvqt eqpukfgtu kpvgtpcn eqpvtqn

tgngxcpv vq vjg gpvkv{�u rtgrctcvkqp cpf hckt rtgugpvcvkqp qh vjg eqpuqnkfcvgf hkpcpekcn uvcvgogpvu kp qtfgt

vq fgukip cwfkv rtqegfwtgu vjcv ctg crrtqrtkcvg kp vjg ektewouvcpegu- dwv pqv hqt vjg rwtrqug qh gzrtguukpi

cp qrkpkqp qp vjg ghhgevkxgpguu qh vjg gpvkv{�u kpvgtpcn eqpvtqn/ Cp cwfkv cnuq kpenwfgu gxcnwcvkpi vjg

crrtqrtkcvgpguu qh ceeqwpvkpi rqnkekgu wugf cpf vjg tgcuqpcdngpguu qh ceeqwpvkpi guvkocvgu ocfg d{

ocpcigogpv- cu ygnn cu gxcnwcvkpi vjg qxgtcnn rtgugpvcvkqp qh vjg eqpuqnkfcvgf hkpcpekcn uvcvgogpvu/



Yg dgnkgxg vjcv vjg cwfkv gxkfgpeg yg jcxg qdvckpgf ku uwhhkekgpv cpf crrtqrtkcvg vq rtqxkfg c dcuku hqt qwt

cwfkv qrkpkqp/

Qrkpkqp

Kp qwt qrkpkqp- vjg eqpuqnkfcvgf hkpcpekcn uvcvgogpvu rtgugpv hcktn{- kp cnn ocvgtkcn tgurgevu- vjg hkpcpekcn

rqukvkqp qh Pcvkqpcn Tgugctej Eqwpekn Ecpcfc cu cv Octej 42- 3127 cpf vjg tguwnvu qh kvu qrgtcvkqpu-

ejcpigu kp kvu pgv hkpcpekcn cuugvu cpf kvu ecuj hnqyu hqt vjg {gct vjgp gpfgf kp ceeqtfcpeg ykvj Ecpcfkcp

rwdnke ugevqt ceeqwpvkpi uvcpfctfu/

Ejctvgtgf Rtqhguukqpcn Ceeqwpvcpvu- Nkegpugf Rwdnke Ceeqwpvcpvu





"#$%&'#( )*+*#,-. /&0'-%( /#'#1#
/&'+&(%1#$*1 2$#$*3*'$ &4 PN*,#$%&'+ #'1 M*N#,$3*'$#( "*$ 5%'#'-%#( 6&+%$%&'

5&, $.* Q*#, R'1*1 8#,-. 9;

81) '9-;4%)34 -, 3-**%&4< <=;> <=;> <=;?
M&)$$+(
9+%D&*%

RSN*'+*+
H+-2$#&#?= U+A+&#;/+$* )$( N(A)$-+/+$* 3785^__ 33`56`_ 3385487
O$(D%*1')& 9+%+)1-2 N%%'%*)$-+ M1#?1)/ 6865]^` 6\75778 68\568`
.-'+$-+ O$>1)%*1D-*D1+ )$( 0+)%D1+/+$* 4745637 44\5\48 478568`
O$*+1$)& .+1A'-+% 68\5\68 6375\`6 6^_54`_

@&$#( *SN*'+*+ EB=D??L ELCD;>C E>?DC>C

)*H*'0*+
9+%+)1-2 %+1A'-+% 88587` ^657]_ _8567^
H+-2$'-)& %+1A'-+% ]\5]\6 ]]5^`3 `^576\
O$*+&&+-*D)& ;1#;+1*=5 1#=)&*'+% )$( >++% 85\\7 \5787 `5_\]
.)&+% #> ?##(% )$( '$>#1/)*'#$ ;1#(D-*% _56_8 85873 _548]
9+$*)&% _5_\4 85^43 ^587_
I1)$*% )$( -#$*1'<D*'#$% 65``_ 485^]` 65_4_
V+)%+ '$(D-+/+$* 1+A+$D+ 65^_] 65^_] 65^_]
[*2+1 3^7 35`37 35336
9+A+$D+% +)1$+( #$ <+2)&> #> I#A+1$/+$* E4^7F E477F E`^F

@&$#( ,*H*'0*+ ;LLDLBC ;C?D?EC ;B>DL<9

"*$ -&+$ &4 &N*,#$%&'+ F*4&,* A&H*,'3*'$ 40'1%'A #'1 $,#'+4*,+ L><DC=E LE<D?L= C;ED;B?

G&H*,'3*'$ 40'1%'A #'1 $,#'+4*,+
C+* -)%2 ;1#A'(+( <= I#A+1$/+$* `_35846 ]7^576^ `865^]8
"2)$?+ '$ (D+ >1#/ "#$%#&'()*+( 9+A+$D+ ,D$( Z E335_6_F __56]`
.+1A'-+% ;1#A'(+( B'*2#D* -2)1?+ <= #*2+1 ?#A+1$/+$* (+;)1*/+$*%

)$( )?+$-'+% EC#*+ 4_F _^5^]6 _\54`3 _\5^`]
H1)$%>+1 #> *1)$%'*'#$ ;)=/+$*% >#1 '/;&+/+$*'$? %)&)1= ;)=/+$*% '$

)11+)1% EC#*+ 4^F Z E87F E445`7]F
H1)$%>+1% >1#/ E*#F #*2+1 ?#A+1$/+$* (+;)1*/+$*% EC#*+ 48F Z E_`F \3

"*$ ,*H*'0* 4,&3 &N*,#$%&'+ #4$*, A&H*,'3*'$ 40'1%'A #'1
$,#'+4*,+ <>D9C? <CD=EL <?D>E;

M*N#,$3*'$#( '*$ 4%'#'-%#( N&+%$%&' T U*A%''%'A &4 V*#, >==D;L= >==D;L= ?LBDBLE

M*N#,$3*'$#( '*$ 4%'#'-%#( N&+%$%&' T R'1 &4 V*#, ><>D??? ><CD<>L >==D;L=

.+?/+$*+( '$>#1/)*'#$ EC#*+ 4`F

H2+ )--#/;)$='$? $#*+% >#1/ )$ '$*+?1)& ;)1* #> *2+%+ -#$%#&'()*+( >'$)$-')& %*)*+/+$*%G



"#$%&'#( )*+*#,-. /&0'-%( /#'#1#
/&'+&(%1#$*1 2$#$*3*'$ &4 /.#'A* %' M*N#,$3*'$#( "*$ 5%'#'-%#( 7++*$+

5&, $.* Q*#, R'1*1 8#,-. 9;

81) '9-;4%)34 -, 3-**%&4< <=;> <=;> <=;?
M&)$$+(
9+%D&*%

"*$ ,*H*'0* 4,&3 &N*,#$%&'+ #4$*, A&H*,'3*'$ 40'1%'A #'1
$,#'+4*,+

<>D9C? <CD=EL <?D>E;

/.#'A* 10* $& $#'A%F(* -#N%$#( #++*$+
N-QD'%'*'#$ #> *)$?'<&+ -);'*)& )%%+*% E_75`73F E`853]7F E_\5\``F
N/#1*'K)*'#$ #> *)$?'<&+ -);'*)& )%%+*% 875777 ^^5_`\ ^85`]8
M1#-++(% >1#/ ('%;#%)& #> *)$?'<&+ -);'*)& )%%+*% Z 4]] 37\
C+* &#%% #$ ('%;#%)& #> *)$?'<&+ -);'*)& )%%+*% '$-&D('$?

)(@D%*/+$*%
Z 45]]^ 8_3

H1)$%>+1% >1#/ E*#F #*2+1 ?#A+1$/+$* (+;)1*/+$*% EC#*+ 48F Z _` E\3F
[*2+1 )(@D%*/+$*% Z E\6\F E`43F

@&$#( -.#'A* 10* $& $#'A%F(* -#N%$#( #++*$+ ;ED<EL I;EDL;=J >DE??

/.#'A* 10* $& %'H*'$&,V 4&, -&'+03N$%&' O I<D=E9J IEJ

/.#'A* 10* $& *'1&W3*'$ 40'1 %'H*+$3*'$+ I;==J I>BJ I;<>J

/.#'A* 10* $& N,*N#%1 *SN*'+*+ O I;D><>J ;D?9E

"*$ -.#'A* %' 1*N#,$3*'$#( '*$ 4%'#'-%#( #++*$+ B?D?C< BD>=B 9BD=?=

M*N#,$3*'$#( '*$ 4%'#'-%#( #++*$+ T U*A%''%'A &4 V*#, >CD?LC >CD?LC 9BD?<C

M*N#,$3*'$#( '*$ 4%'#'-%#( #++*$+ T R'1 &4 V*#, ;;BD;>= L9D;C< >CD?LC

H2+ )--#/;)$='$? $#*+% >#1/ )$ '$*+?1)& ;)1* #> *2+%+ -#$%#&'()*+( >'$)$-')& %*)*+/+$*%G



"#$%&'#( )*+*#,-. /&0'-%( /#'#1#
/&'+&(%1#$*1 2$#$*3*'$ &4 /#+. 5(&W+

5&, $.* Q*#, R'1*1 8#,-. 9;

81) '9-;4%)34 -, 3-**%&4< <=;> <=;?

PN*,#$%'A 7-$%H%$%*+
C+* -#%* #> #;+1)*'#$% <+>#1+ ?#A+1$/+$* >D$('$? )$( *1)$%>+1% `\65^`7 ]4\54_^
C#$Z-)%2 '*+/%b

N/#1*'K)*'#$ #> *)$?'<&+ -);'*)& )%%+*% E^^5_`\F E^85`]8F
C+* &#%% #$ ('%;#%)& #> *)$?'<&+ -);'*)& )%%+*% E45]]^F E8_3F
.+1A'-+% ;1#A'(+( B'*2#D* -2)1?+ <= #*2+1 ?#A+1$/+$*

(+;)1*/+$*% )$( )?+$-'+% EC#*+ 4_F E_\54`3F E_\5^`]F
H1)$%'*'#$ ;)=/+$*% >#1 '/;&+/+$*'$? %)&)1= ;)=/+$*% '$ )11+)1% EC#*+ 4^F 87 445`7]
[*2+1 )(@D%*/+$*% *# *)$?'<&+ -);'*)& )%%+*% \6\ `43

Y)1')*'#$% '$ "#$%#&'()*+( .*)*+/+$* #> ,'$)$-')& M#%'*'#$b
O$-1+)%+ '$ )--#D$*% 1+-+'A)<&+ )$( )(A)$-+% 4_53\4 85^\\
O$-1+)%+ '$ '$A+$*#1= >#1 1+%)&+ 453\` \_^
O$-1+)%+ E(+-1+)%+F '$ ;1+;)'( +T;+$%+% 45868 E45^3\F
O$-1+)%+ E(+-1+)%+F '$ '$A+$*#1= >#1 -#$%D/;*'#$ 657\3 \
U+-1+)%+ E'$-1+)%+F '$ )--#D$*% ;)=)<&+ )$( )--1D+( &')<'&'*'+% 475373 E3`5^_]F
U+-1+)%+ '$ A)-)*'#$ ;)= )$( -#/;+$%)*#1= &+)A+ \`6 \^
U+-1+)%+ '$ &+)%+ '$(D-+/+$*% 65^_] 65^_]
U+-1+)%+ '$ (+>+11+( 1+A+$D+ 468 `__
U+-1+)%+ '$ +/;&#=++ >D*D1+ <+$+>'*% 45]\3 4^5`4`

/#+. 0+*1 %' &N*,#$%'A #-$%H%$%*+ L<<D9L; L;<D;<E

/#N%$#( X'H*+$%'A 7-$%H%$%*+
N-QD'%'*'#$% #> *)$?'<&+ -);'*)& )%%+*% `853]7 _\5\``
M1#-++(% >1#/ ('%;#%)& #> *)$?'<&+ -);'*)& )%%+*% E4]]F E37\F

/#+. 0+*1 %' -#N%$#( %'H*+$%'A #-$%H%$%*+ L>D;E< BED>>C

X'H*+$%'A 7-$%H%$%*+
O$-#/+ >1#/ +$(#B/+$* >D$( '$A+%*/+$*% 4`3 67_
NB)1(% ?1)$*+( >1#/ +$(#B/+$* >D$( E47\F E`]F
O$-1+)%+ '$ ",cH )$( HO[ -)%2 )$( '$A+%*/+$*% 853\] 883

/#+. 0+*1 %' %'H*+$%'A #-$%H%$%*+ >DB>< LCE

"*$ -#+. N,&H%1*1 FV G&H*,'3*'$ &4 /#'#1# C=?D=<? L><D?C>

H2+ )--#/;)$='$? $#*+% >#1/ )$ '$*+?1)& ;)1* #> *2+%+ -#$%#&'()*+( >'$)$-')& %*)*+/+$*%G



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

"&$*+ $& /&'+&(%1#$*1 5%'#'-%#( 2$#$*3*'$+

,#1 *2+ d+)1 a$(+( 0)1-2 345 6748

;Y 70$.&,%$V #'1 PFZ*-$%H*+
H2+ C)*'#$)& 9+%+)1-2 "#D$-'& ")$)() EC9"F +T'%*% D$(+1 *2+ =%'1-)%* /#4#%&.9 7-;).1* 2.'
EeC9" N-*fF )$( '% ) (+;)1*/+$*)& -#1;#1)*'#$ $)/+( '$ .-2+(D&+ OO #> *2+ 01)%).1%*
23(1)14'&%'1-) 2.'G H2+ /'%%'#$ #> C9" '% *# B#1P B'*2 -&'+$*% )$( ;)1*$+1% *# ;1#A'(+ %*1)*+?'-
1+%+)1-25 %-'+$*'>'- )$( *+-2$'-)& %+1A'-+% *# (+A+&#; )$( (+;&#= %#&D*'#$% *# /++* ")$)()J%
-D11+$* )$( >D*D1+ '$(D%*1')& )$( %#-'+*)& $++(%G

O$ (+&'A+1'$? '*% /)$()*+5 C9" 1+;#1*% D$(+1 *2+ >#&&#B'$? ;1#?1)/ )-*'A'*'+%b

" H+-2$#&#?= U+A+&#;/+$* )$( N(A)$-+/+$*b U+A+&#;% )$( )(A)$-+% *+-2$#&#?'+%

*# +$2)$-+ *2+ ;1#%;+1'*= #> ")$)(')$ '$(D%*1'+% '$ %D;;#1* #> >+(+1)& ;1'#1'*'+% )$(

*# <1'$? $+B )$( '$$#A)*'A+ ;1#(D-*% )$( ;1#-+%%+% *# *2+ /)1P+*;&)-+G

" O$(D%*1')& 9+%+)1-2 N%%'%*)$-+ M1#?1)/ EO9NMFb M1#A'(+% ) 1)$?+ #> *+-2$'-)& )$(

<D%'$+%%Z#1'+$*+( )(A'%#1= %+1A'-+%5 )% B+&& )% >'$)$-')& %D;;#1* >#1 %/)&& )$(

/+('D/Z%'K+( ")$)(')$ <D%'$+%%+% +$?)?+( '$ 1+%+)1-2 )$( (+A+&#;/+$* #>

*+-2$#&#?'-)& '$$#A)*'#$% *# )D?/+$* *2+'1 -);)-'*= )$( -);)<'&'*= *# '$$#A)*+5

-#//+1-')&'K+ )$( ?+$+1)*+ %'?$'>'-)$* +-#$#/'- )-*'A'*= >#1 ")$)(')$ '$(D%*1=G

" .-'+$-+ O$>1)%*1D-*D1+ )$( 0+)%D1+/+$*b 0)$)?+% $)*'#$)& %-'+$-+ )$(

'$>1)%*1D-*D1+ -1'*'-)& *# 1+%+)1-25 (+A+&#;/+$* )$( '$$#A)*'#$ <= ")$)(')$ %-'+$*'>'-

)$( *+-2$#&#?'-)& -#//D$'*'+% )$( 2+&;% -&'+$*% /)P+ *2+ /#%* #> *2'%

'$>1)%*1D-*D1+ <= >)-'&'*)*'$? )--+%% *# ) B'(+ 1)$?+ #> ")$)(')$ )$( '$*+1$)*'#$)&

D%+1 -#//D$'*'+% )$( <= ;)1*'-';)*'$? '$ $+*B#1P%G

" O$*+1$)& .+1A'-+%b I1#D;% #> )-*'A'*'+% )$( 1+%#D1-+% )(/'$'%*+1+( *# %D;;#1* *2+

$++(% #> ;1#?1)/% )$( #*2+1 -#1;#1)*+ #<&'?)*'#$% #> *2+ #1?)$'K)*'#$G O$-&D(+%

#$&= *2#%+ )-*'A'*'+% )$( 1+%#D1-+% *2)* );;&= )-1#%% *2+ #1?)$'K)*'#$ )$( $#* *2#%+

;1#A'(+( %;+-'>'-)&&= *# ) ;1#?1)/G



<Y 2033#,V &4 2%A'%4%-#'$ 7--&0'$%'A 6&(%-%*+
H2+%+ -#$%#&'()*+( >'$)$-')& %*)*+/+$*% 2)A+ <++$ ;1+;)1+( D%'$? *2+ I#A+1$/+$*J% )--#D$*'$? ;#&'-'+%
%*)*+( <+&#B5 B2'-2 )1+ <)%+( #$ ")$)(')$ ;D<&'- %+-*#1 )--#D$*'$? %*)$()1(%G H2+ ;1+%+$*)*'#$ )$(
1+%D&*% D%'$? *2+ %*)*+( )--#D$*'$? ;#&'-'+% (# $#* 1+%D&* '$ )$= %'?$'>'-)$* ('>>+1+$-+% >1#/ ")$)(')$
;D<&'- %+-*#1 )--#D$*'$? %*)$()1(%G

.'?$'>'-)$* )--#D$*'$? ;#&'-'+% )1+ )% >#&&#B%b

)F M)1&')/+$*)1= )D*2#1'*'+%

C9" '% >'$)$-+( /)'$&= <= *2+ I#A+1$/+$* #> ")$)() *21#D?2 M)1&')/+$*)1= )D*2#1'*'+%G
,'$)$-')& 1+;#1*'$? #> )D*2#1'*'+% ;1#A'(+( *# C9" (# $#* ;)1)&&+& >'$)$-')& 1+;#1*'$? )--#1('$? *#
?+$+1)&&= )--+;*+( )--#D$*'$? ;1'$-';&+% %'$-+ )D*2#1'*'+% )1+ ;1'/)1'&= <)%+( #$ -)%2 >&#B
1+QD'1+/+$*%G "#$%+QD+$*&=5 '*+/% 1+-#?$'K+( '$ *2+ "#$%#&'()*+( .*)*+/+$* #> [;+1)*'#$% )$(
U+;)1*/+$*)& C+* ,'$)$-')& M#%'*'#$ )$( '$ *2+ "#$%#&'()*+( .*)*+/+$* #> ,'$)$-')& M#%'*'#$ )1+
$#* $+-+%%)1'&= *2+ %)/+ )% *2#%+ ;1#A'(+( *21#D?2 )D*2#1'*'+% >1#/ M)1&')/+$*G C#*+ 3 ;1#A'(+%
) 1+-#$-'&')*'#$ <+*B++$ *2+ <)%+% #> 1+;#1*'$?G H2+ ;&)$$+( 1+%D&*% )/#D$*% '$ *2+ JJaT;+$%+%JJ
)$( JJ9+A+$D+%JJ %+-*'#$% #> *2+ "#$%#&'()*+( .*)*+/+$* #> [;+1)*'#$% )$( U+;)1*/+$*)& C+*
,'$)$-')& M#%'*'#$ )1+ *2+ )/#D$*% 1+;#1*+( '$ *2+ "#$%#&'()*+( ,D*D1+Z#1'+$*+( .*)*+/+$* #>
[;+1)*'#$% '$-&D(+( '$ *2+ >?@AB@C /#$-&' -) +*%)4 %)3 +&1-&1'1#4G H2+ ;&)$$+( 1+%D&*% )/#D$*%
'$ *2+ JJI#A+1$/+$* >D$('$? )$( *1)$%>+1%JJ %+-*'#$ #> *2+ "#$%#&'()*+( .*)*+/+$* #> [;+1)*'#$%
)$( U+;)1*/+$*)& C+* ,'$)$-')& M#%'*'#$ )$( *2+ "#$%#&'()*+( .*)*+/+$* #> "2)$?+ '$
U+;)1*/+$*)& C+* ,'$)$-')& N%%+*% B+1+ ;1+;)1+( >#1 '$*+1$)& /)$)?+/+$* ;D1;#%+% )$( 2)A+
$#* <++$ ;1+A'#D%&= ;D<&'%2+(G

<F "#$%#&'()*'#$

H2+%+ -#$%#&'()*+( >'$)$-')& %*)*+/+$*% '$-&D(+ <#*2 C9" )$( '*% ;#1*'#$ #> *2+ )--#D$*% >#1
#1?)$'K)*'#$% >#1 B2'-2 '* 2)% -#$%#&'()*+( #;+1)*'#$% <+*B++$ W)$D)1= 4%* *# U+-+/<+1 34%*
674^G H2+%+ #1?)$'K)*'#$% '$-&D(+ *2+ ")$)()Z,1)$-+Zc)B)'' H+&+%-#;+ "#1;#1)*'#$ Eg",cHfF
)$( *2+ H0H O$*+1$)*'#$)& [<%+1A)*#1=5 VV" EgHO[gFG H2+ C9" 1+&)*'#$%2'; B'*2 ",cH )$( HO[
/++*% *2+ (+>'$'*'#$ #> ) ?#A+1$/+$* ;)1*$+1%2'; D$(+1 ")$)(')$ ;D<&'- %+-*#1 )--#D$*'$?
%*)$()1(%5 B2'-2 1+QD'1+% *2)* '*% 1+%D&*% <+ ;1#;#1*'#$)&&= -#$%#&'()*+( B'*2'$ *2#%+ #> C9"G N&&
'$*+1Z#1?)$'K)*'#$)& <)&)$-+% )$( *1)$%)-*'#$% )1+ +&'/'$)*+( )% ;)1* #> *2+ -#$%#&'()*'#$ ;1#-+%%G
",cH )$( HO[ 2)A+ )D('*+( >'$)$-')& %*)*+/+$*% )% )* U+-+/<+1 345 674^ B2'-2 2)% <++$
;1#;#1*'#$)&&= -#$%#&'()*+( B'*2 C9"J% 0)1-2 345 6748 >'$)$-')& %*)*+/+$*%G

-F C+* -)%2 ;1#A'(+( <= I#A+1$/+$*

C9" #;+1)*+% B'*2'$ *2+ "#$%#&'()*+( 9+A+$D+ ,D$( E"9,F5 B2'-2 '% )(/'$'%*+1+( <= *2+
9+-+'A+1 I+$+1)& >#1 ")$)()G N&& -)%2 1+-+'A+( <= C9" '% (+;#%'*+( *# *2+ "9, )$( )&& -)%2
('%<D1%+/+$*% /)(+ <= C9" )1+ ;)'( >1#/ *2+ "9,G H2+ $+* -)%2 ;1#A'(+( <= I#A+1$/+$* '%
*2+ ('>>+1+$-+ <+*B++$ )&& -)%2 1+-+';*% )$( )&& -)%2 ('%<D1%+/+$*% '$-&D('$? *1)$%)-*'#$%
<+*B++$ (+;)1*/+$*% E'$-&D('$? )?+$-'+%F #> *2+ I#A+1$/+$*G

(F N/#D$*% (D+ >1#/ *2+ "9,

N/#D$*% (D+ >1#/ *2+ "9, )1+ *2+ 1+%D&* #> *'/'$? ('>>+1+$-+% )* =+)1Z+$( <+*B++$ B2+$ )
*1)$%)-*'#$ )>>+-*% )D*2#1'*'+% )$( B2+$ '* '% ;1#-+%%+( *21#D?2 *2+ "9,G N/#D$*% (D+ >1#/ *2+
"9, 1+;1+%+$* *2+ $+* )/#D$* #> -)%2 *2)* C9" '% +$*'*&+( *# (1)B >1#/ *2+ "9, B'*2#D* >D1*2+1
)D*2#1'*'+% *# ('%-2)1?+ '*% &')<'&'*'+%G



+F 9+A+$D+%

9+A+$D+% )1+ 1+-#?$'K+( '$ *2+ =+)1 '$ B2'-2 *2+ D$(+1&='$? *1)$%)-*'#$ #1 +A+$* #--D11+( *2)*
?)A+ 1'%+ *# 1+A+$D+ )% >#&&#B%b

" 9+%+)1-2 )$( *+-2$'-)& %+1A'-+%b 9+A+$D+% )1+ 1+-#?$'K+( )% %+1A'-+% )1+ ;1#A'(+( <)%+(

#$ ;+1-+$*)?+Z#>Z-#/;&+*'#$G

" O$*+&&+-*D)& ;1#;+1*=5 1#=)&*'+% )$( >++%b 9+A+$D+% )1+ 1+-#?$'K+( #A+1 *2+ &'-+$-+ ;+1'#(G

" .)&+% #> ?##(% )$( '$>#1/)*'#$ ;1#(D-*%b 9+A+$D+ '% 1+-#?$'K+( B2+$ ?##(% #1 '$>#1/)*'#$

;1#(D-*% )1+ (+&'A+1+( *# *2+ -&'+$*G

" 9+$*)&%b 9+A+$D+ '% 1+-#?$'K+( '$ *2+ ;+1'#( *# B2'-2 *2+ &+)%+ #1 D%+ #> ;1#;+1*= 1+&)*+%G

" I1)$*% )$( -#$*1'<D*'#$%b 9+A+$D+ '% 1+-#?$'K+( B2+$ *2+ *1)$%>+1 ;)=/+$* '% )D*2#1'K+( )$(

)$= +&'?'<'&'*= -1'*+1') )1+ /+*5 +T-+;* *# *2+ +T*+$* *2)* *1)$%>+1 %*';D&)*'#$% ?'A+ 1'%+ *# )$

#<&'?)*'#$ *2)* /++*% *2+ (+>'$'*'#$ #> ) &')<'&'*=G

,D$(% 1+-+'A+( >#1 B2'-2 C9" 2)% )$ #<&'?)*'#$ *# #*2+1 ;)1*'+% >#1 *2+ ;1#A'%'#$ #> ?##(%5
%+1A'-+% #1 *2+ D%+ #> )%%+*% '$ *2+ >D*D1+ )1+ 1+-#1(+( )% (+>+11+( 1+A+$D+G

9+-+';*% )1+ (+;#%'*+( *# *2+ "9,G h$(+1 *2+ C9" N-*5 /#$+= 1+-+'A+( <= C9" *21#D?2 *2+
-#$(D-* #> '*% #;+1)*'#$% '% 1+%;+$()<&+ '$ *2+ -D11+$* #1 '$ %D<%+QD+$* =+)1%G

9+A+$D+% *2)* )1+ $#$Z1+%;+$()<&+ )1+ $#* )A)'&)<&+ *# ('%-2)1?+ C9"J% &')<'&'*'+%G i2'&+ *2+
M1+%'(+$* #> C9" '% +T;+-*+( *# /)'$*)'$ )--#D$*'$? -#$*1#&5 *2+= 2)A+ $# )D*2#1'*= 1+?)1('$? *2+
('%;#%'*'#$ #> $#$Z1+%;+$()<&+ 1+A+$D+%G N% ) 1+%D&*5 $#$Z1+%;+$()<&+ 1+A+$D+% )1+ -#$%'(+1+(
*# <+ +)1$+( #$ <+2)&> #> *2+ I#A+1$/+$* #> ")$)() )$( )1+ *2+1+>#1+ ;1+%+$*+( )% ) 1+(D-*'#$
#> *2+ C9"J% ?1#%% 1+A+$D+%G

>F aT;+$%+%

" aT;+$%+% )1+ 1+-#1(+( #$ *2+ )--1D)& <)%'%G

" "#$*1'<D*'#$% )1+ 1+-#?$'K+( '$ *2+ =+)1 '$ B2'-2 *2+ 1+-';'+$* 2)% /+* *2+ +&'?'<'&'*= -1'*+1') #1

>D&>'&&+( *2+ *+1/% #> ) -#$*1)-*D)& *1)$%>+1 )?1++/+$*5 ;1#A'(+( *2)* *2+ *1)$%>+1 '% )D*2#1'K+(

)$( ) 1+)%#$)<&+ +%*'/)*+ -)$ <+ /)(+G

" I1)$*% )1+ 1+-#?$'K+( '$ *2+ =+)1 '$ B2'-2 *2+ -#$('*'#$% >#1 ;)=/+$* )1+ /+*G O$ *2+ -)%+ #>

?1)$*% B2'-2 (# $#* >#1/ ;)1* #> )$ +T'%*'$? ;1#?1)/5 *2+ +T;+$%+ '% 1+-#?$'K+( B2+$ *2+

I#A+1$/+$* )$$#D$-+% ) (+-'%'#$ *# /)P+ ) $#$Z1+-D11'$? *1)$%>+15 ;1#A'(+( *2+ +$)<&'$?

&+?'%&)*'#$ #1 )D*2#1'K)*'#$ >#1 ;)=/+$* 1+-+'A+% ;)1&')/+$*)1= );;1#A)& ;1'#1 *# *2+

-#/;&+*'#$ #> *2+ -#$%#&'()*+( >'$)$-')& %*)*+/+$*%G

" Y)-)*'#$ ;)= )$( -#/;+$%)*#1= &+)A+ )1+ )--1D+( )% *2+ <+$+>'*% )1+ +)1$+( <= +/;&#=++%

D$(+1 *2+'1 1+%;+-*'A+ *+1/% #> +/;&#=/+$*G

" .+1A'-+% ;1#A'(+( B'*2#D* -2)1?+ <= #*2+1 ?#A+1$/+$* (+;)1*/+$*% )$( )?+$-'+% >#1

)--#//#()*'#$5 +/;&#=+1 -#$*1'<D*'#$% *# *2+ 2+)&*2 )$( (+$*)& '$%D1)$-+ ;&)$%5 &+?)&

%+1A'-+%5 B#1P+1%J -#/;+$%)*'#$ )$( *2+ %+1A'-+% 1+&)*+( *# *2+ +/)'&5 ()*) -+$*1+ )$(

$+*B#1P %+1A'-+% )$( *2+ +/)'&5 ()*) -+$*1+ )$( $+*B#1P %D;;#1* D$'* )% B+&& )% *2+

)-QD'%'*'#$ )$( ;1#A'%'#$ #> 2)1(B)1+ )$( %#>*B)1+ >#1 +$( D%+1 (+A'-+% )1+ 1+-#1(+( )%

#;+1)*'$? +T;+$%+% )* *2+'1 +%*'/)*+( -#%*G



?F a/;&#=++ >D*D1+ <+$+>'*%

'F M+$%'#$ <+$+>'*%

a&'?'<&+ +/;&#=++% ;)1*'-';)*+ '$ *2+ MD<&'- .+1A'-+ M+$%'#$ M&)$ Ee*2+ M&)$fF5 ) /D&*'+/;&#=+1
;+$%'#$ ;&)$ )(/'$'%*+1+( <= *2+ I#A+1$/+$* #> ")$)()G C9"L% -#$*1'<D*'#$% *# *2+ M&)$ )1+
-2)1?+( *# +T;+$%+% '$ *2+ =+)1 '$-D11+( )$( 1+;1+%+$* C9"L% *#*)& #<&'?)*'#$ *# *2+ M&)$G C9"J%
1+%;#$%'<'&'*= B'*2 1+?)1( *# *2+ M&)$ '% &'/'*+( *# '*% -#$*1'<D*'#$%G N-*D)1')& %D1;&D%+% #1
(+>'-'+$-'+% )1+ 1+-#?$'K+( '$ *2+ >'$)$-')& %*)*+/+$*% #> *2+ I#A+1$/+$* #> ")$)()5 )% *2+
M&)$J% %;#$%#1G

''F .+A+1)$-+ <+$+>'*%

a/;&#=++% +$*'*&+( *# %+A+1)$-+ <+$+>'*% D$(+1 &)<#D1 -#$*1)-*% #1 -#$('*'#$% #> +/;&#=/+$*
+)1$ *2+%+ <+$+>'*% )% %+1A'-+% $+-+%%)1= *# +)1$ *2+/ )1+ 1+$(+1+(G H2+ #<&'?)*'#$ 1+&)*'$? *#
*2+ <+$+>'*% +)1$+( <= +/;&#=++% '% -)&-D&)*+( D%'$? '$>#1/)*'#$ (+1'A+( >1#/ *2+ 1+%D&*% #> *2+
)-*D)1')&&= (+*+1/'$+( &')<'&'*= >#1 +/;&#=++ %+A+1)$-+ <+$+>'*% >#1 *2+ I#A+1$/+$* )% ) B2#&+G

2F V+)%+ '$(D-+/+$*%

V+)%+ '$(D-+/+$*% 1+;1+%+$* '$-+$*'A+% 1+-+'A+( <= C9" *# +$*+1 '$*# &+)%+ )?1++/+$*% >#1
;1#;+1*= )* ) $#/'$)& -#%* #> #$+ (#&&)1G V+)%+ '$(D-+/+$*% )1+ (+>+11+( )$( )/#1*'K+( #$ *2+
%)/+ <)%'% )% *2+ 1+&)*+( *)$?'<&+ -);'*)& )%%+*%G

'F N--#D$*% 1+-+'A)<&+

N--#D$*% 1+-+'A)<&+ )1+ %*)*+( )* *2+ &#B+1 #> -#%* )$( $+* 1+-#A+1)<&+ A)&D+G N A)&D)*'#$
)&&#B)$-+ '% 1+-#1(+( >#1 1+-+'A)<&+% B2+1+ 1+-#A+1= '% -#$%'(+1+( D$-+1*)'$G

@F "#$*'$?+$* &')<'&'*'+%

"#$*'$?+$* &')<'&'*'+% )1+ ;#*+$*')& &')<'&'*'+%5 B2'-2 /)= <+-#/+ )-*D)& &')<'&'*'+% B2+$ #$+ #1 /#1+
>D*D1+ +A+$*% #--D1 #1 >)'& *# #--D1G H# *2+ +T*+$* *2)* *2+ >D*D1+ +A+$* '% &'P+&= *# #--D1 #1 >)'& *#
#--D15 )$( ) 1+)%#$)<&+ +%*'/)*+ #> *2+ &#%% -)$ <+ /)(+5 )$ +%*'/)*+( &')<'&'*= '% )--1D+( )$(
)$ +T;+$%+ 1+-#1(+(G O> *2+ &'P+&'2##( '% $#* (+*+1/'$)<&+ #1 )$ )/#D$* -)$$#* <+ 1+)%#$)<&=
+%*'/)*+(5 *2+ -#$*'$?+$-= '% ('%-&#%+( '$ *2+ $#*+% *# *2+ -#$%#&'()*+( >'$)$-')& %*)*+/+$*%G



PF a$A'1#$/+$*)& &')<'&'*'+%

a$A'1#$/+$*)& &')<'&'*'+% -#$%'%* #> +%*'/)*+( -#%*% 1+&)*+( *# *2+ 1+/+(')*'#$ #> -#$*)/'$)*+(
%'*+% )% B+&& )% +%*'/)*+( -#%*% 1+&)*+( *# #<&'?)*'#$% )%%#-')*+( B'*2 *2+ 1+*'1+/+$* #> *)$?'<&+
-);'*)& )%%+*% )$( #*2+1 +$A'1#$/+$*)& &')<'&'*'+%G

'F "#$*)/'$)*+( %'*+%

N &')<'&'*= >#1 1+/+(')*'#$ #> -#$*)/'$)*+( %'*+% '% 1+-#?$'K+( B2+$ )&& #> *2+ >#&&#B'$? -1'*+1') )1+
%)*'%>'+(b

" )$ +$A'1#$/+$*)& %*)$()1( +T'%*%R

" -#$*)/'$)*'#$ +T-++(% *2+ +$A'1#$/+$*)& %*)$()1(R

" C9" '% ('1+-*&= 1+%;#$%'<&+ #1 )--+;*% 1+%;#$%'<'&'*=R

" '* '% +T;+-*+( *2)* >D*D1+ +-#$#/'- <+$+>'*% B'&& <+ ?'A+$ D;R )$(

" ) 1+)%#$)<&+ +%*'/)*+ #> *2+ )/#D$* -)$ <+ /)(+G

H2+ &')<'&'*= 1+>&+-*% C9"J% <+%* +%*'/)*+ #> *2+ )/#D$* 1+QD'1+( *# 1+/+(')*+ *2+ %'*+% *# *2+
-D11+$* /'$'/D/ %*)$()1( >#1 '*% D%+ ;1'#1 *# -#$*)/'$)*'#$G i2+$ *2+ -)%2 >&#B% 1+QD'1+( *#
%+**&+ #1 #*2+1B'%+ +T*'$?D'%2 ) &')<'&'*= )1+ +T;+-*+( *# #--D1 #A+1 +T*+$(+( >D*D1+ ;+1'#(%5 )
;1+%+$* A)&D+ *+-2$'QD+ '% D%+(G H2+ ('%-#D$* 1)*+ );;&'+( '% *)P+$ >1#/ *2+ I#A+1$/+$*J%
"#$%#&'()*+( 9+A+$D+ ,D$( /#$*2&= &+$('$? 1)*+% >#1 ;+1'#(% #> #$+ =+)1 )$( #A+1G H2+ ('%-#D$*
1)*+% D%+( )1+ <)%+( #$ *2+ *+1/ 1)*+ )%%#-')*+( B'*2 *2+ +%*'/)*+( $D/<+1 #> =+)1% *# -#/;&+*+
1+/+(')*'#$G

''F N%%+* 1+*'1+/+$* #<&'?)*'#$%

N &')<'&'*= >#1 )$ )%%+* 1+*'1+/+$* #<&'?)*'#$ '% 1+-#?$'K+( B2+$ )&& #> *2+ >#&&#B'$? -1'*+1') )1+
%)*'%>'+(b

" *2+1+ '% )$ )?1++/+$*5 -#$*1)-*5 &+?'%&)*'#$5 #1 ) -#$%*1D-*'A+ #1 +QD'*)<&+ #<&'?)*'#$ *2)*

#<&'?)*+% C9" *# '$-D1 1+*'1+/+$* -#%*% '$ 1+&)*'#$ *# ) *)$?'<&+ -);'*)& )%%+*R

" *2+ ;)%* +A+$* #1 *1)$%)-*'#$ ?'A'$? 1'%+ *# *2+ 1+*'1+/+$* &')<'&'*= 2)% #--D11+(R

" '* '% +T;+-*+( *2)* >D*D1+ +-#$#/'- <+$+>'*% B'&& <+ ?'A+$ D;R )$(

" ) 1+)%#$)<&+ +%*'/)*+ #> *2+ )/#D$* -)$ <+ /)(+G

H2+%+ -#%*% )1+ $#1/)&&= -);'*)&'K+( )$( )/#1*'K+( #A+1 *2+ )%%+*J% +%*'/)*+( D%+>D& &'>+ <)%+(
#$ C9"J% <+%* +%*'/)*+% #> *2+ -#%* *# 1+*'1+ *2+ *)$?'<&+ -);'*)& )%%+*G H2+ &')<'&'*= 1+>&+-*% *2+
;1+%+$* A)&D+ #> +%*'/)*+( -)%2 >&#B% 1+QD'1+( *# 1+*'1+ *2+ )%%+*% B2+1+ )/#D$*% -)$ <+
1+)%#$)<&= +%*'/)*+( )$( '% +T;+-*+( *# <+ %+**&+( )% *2+ 1+&)*+( %'*+%5 >)-'&'*'+% #1 )%%+*% )1+
1+/#A+( >1#/ %+1A'-+G

&F O$A+$*#1'+%

O$A+$*#1= -#$%'%*% #> ;)1*%5 /)*+1')&% )$( %D;;&'+% 2+&( >#1 >D*D1+ ;1#?1)/ (+&'A+1= )% B+&& )%
'$A+$*#1= >#1 1+%)&+G O$A+$*#1= >#1 1+%)&+ '% 1+-#1(+( )* *2+ &#B+1 #> -#%*5 D%'$? *2+ )A+1)?+ -#%*
/+*2#(5 #1 $+* 1+)&'K)<&+ A)&D+G O$A+$*#1= >#1 -#$%D/;*'#$ '% 1+-#1(+( )* -#%* D%'$? *2+ )A+1)?+
-#%* /+*2#(G



/F aQD'*= '$A+%*/+$*%

aQD'*= '$A+%*/+$*% '$-&D(+ %2)1+% '$ ;D<&'- )$( ;1'A)*+&=Z2+&( -#/;)$'+%G aQD'*= '$A+%*/+$*% )1+
*=;'-)&&= #<*)'$+( )% ) 1+%D&* #> (+<* %+**&+/+$* $+?#*')*'#$% #1 )% ) 1+%D&* #> $#$Z/#$+*)1=
*1)$%)-*'#$% EB2+1+ >'$)$-')& )%%'%*)$-+ )* <+**+1Z*2)$Z/)1P+* -#$('*'#$% B)% ;1#A'(+( *# >'1/%
*21#D?2 )--+%% *# '$*+&&+-*D)& ;1#;+1*=5 +QD';/+$* )$( '$-D<)*'#$ %;)-+ '$ &)<#1)*#1'+%FG O> *2+
+%*'/)*+% #> *2+ $#$Z/#$+*)1= *1)$%)-*'#$% -)$$#* <+ (+*+1/'$+(5 *2+ +QD'*= '$A+%*/+$*% )1+
'$'*')&&= 1+-#1(+( )* ) $#/'$)& A)&D+G [*2+1B'%+ *2+= )1+ '$'*')&&= 1+-#1(+( )* >)'1 A)&D+ <)%+( #$
/)1P+* ;1'-+%G O> *2+ >)'1 A)&D+ #> +QD'*= '$A+%*/+$*% <+-#/+% &#B+1 *2)$ *2+ <##P A)&D+ )$( *2'%
(+-&'$+ '$ A)&D+ '% -#$%'(+1+( *# <+ #*2+1 *2)$ *+/;#1)1=5 *2+ +QD'*= '$A+%*/+$*% )1+ B1'**+$ (#B$
*# >)'1 A)&D+G

$F a$(#B/+$* >D$( '$A+%*/+$*%

a$(#B/+$*% -#$%'%* #> (#$)*'#$% %D<@+-* *# +T*+1$)&&= '/;#%+( 1+%*1'-*'#$% %*';D&)*'$? *2)* *2+
1+%#D1-+% <+ /)'$*)'$+( ;+1/)$+$*&= <= C9"G O$-#/+ >1#/ *2+ +$(#B/+$* >D$( '$A+%*/+$*%
/)= #$&= <+ D%+( >#1 *2+ ;D1;#%+% +%*)<&'%2+( <= *2+ (#$#1%G

,D$(% 1+-+'A+( >#1 +$(#B/+$*% )1+ '$A+%*+( '$ <#$(% )$( #*2+1 &#B 1'%P '$%*1D/+$*% )$( )1+
-)11'+( )* )/#1*'K+( -#%*G U'%-#D$*% )$( ;1+/'D/% )1'%'$? #$ *2+ ;D1-2)%+ #> *2+%+ '$A+%*/+$*%
)1+ )/#1*'K+( #A+1 *2+ *+1/ #> *2+ '$A+%*/+$*%G

#F ,#1+'?$ -D11+$-= *1)$%)-*'#$%

H1)$%)-*'#$% '$A#&A'$? >#1+'?$ -D11+$-'+% )1+ *1)$%&)*+( '$*# ")$)(')$ (#&&)1 +QD'A)&+$*% D%'$?
1)*+% #> +T-2)$?+ '$ +>>+-* )* *2+ *'/+ #> *2#%+ *1)$%)-*'#$%G 0#$+*)1= )%%+*% )$( &')<'&'*'+%
(+$#/'$)*+( '$ ) >#1+'?$ -D11+$-=R ",cH )$( HO[ )%%+*% )$( &')<'&'*'+%5 )1+ *1)$%&)*+( '$*#
")$)(')$ (#&&)1% D%'$? *2+ 1)*+ #> +T-2)$?+ '$ +>>+-* )* =+)1 +$(G I)'$% )$( &#%%+% 1+%D&*'$? >1#/
>#1+'?$ -D11+$-= *1)$%)-*'#$% )1+ '$-&D(+( '$ *2+ );;&'-)<&+ &'$+ #$ *2+ "#$%#&'()*+( .*)*+/+$* #>
[;+1)*'#$% )$( U+;)1*/+$*)& C+* ,'$)$-')& M#%'*'#$ )--#1('$? *# *2+ )-*'A'*'+% *# B2'-2 *2+=
1+&)*+G C+* ?)'$% )$( &#%%+% 1+&)*'$? *# *2+ %)&+ #> ?##(% #1 %+1A'-+% (+$#/'$)*+( '$ ) >#1+'?$
-D11+$-= )1+ '$-&D(+( '$ 1+A+$D+%G C+* ?)'$% )$( &#%%+% 1+&)*'$? *# *2+ ;D1-2)%+ #> ?##(% #1
%+1A'-+% (+$#/'$)*+( '$ ) >#1+'?$ -D11+$-= )1+ '$-&D(+( '$ +T;+$%+%G "#$*1)-*D)& #<&'?)*'#$% /)=
-#$*)'$ >#1+'?$ -D11+$-'+% *2)* )1+ *1)$%&)*+( '$*# ")$)(')$ (#&&)1 +QD'A)&+$*% D%'$? *2+ 1)*+ #>
+T-2)$?+ '$ +>>+-* )* 0)1-2 345 6748G ",cH )$( HO[ 1+A+$D+% )$( +T;+$%+% )1+ *1)$%&)*+( '$*#
")$)(')$ (#&&)1 +QD'A)&+$*% D%'$? *2+ )A+1)?+ 1)*+ (D1'$? *2+ >'%-)& =+)1G



;F H)$?'<&+ -);'*)& )%%+*%

N&& *)$?'<&+ -);'*)& )%%+*% )$( &+)%+2#&( '/;1#A+/+$*% 2)A'$? )$ '$'*')& -#%* #> j475777 #1 /#1+
)1+ 1+-#1(+( )* *2+'1 )-QD'%'*'#$ -#%*G "#$*1'<D*+( *)$?'<&+ -);'*)& )%%+*% )1+ 1+-#1(+( )* >)'1 A)&D+
)* *2+ ()*+ #> -#$*1'<D*'#$G C9" (#+% $#* -);'*)&'K+ '$*)$?'<&+%5 B#1P% #> )1* )$( 2'%*#1'-)&
*1+)%D1+% *2)* 2)A+ -D&*D1)&5 )+%*2+*'- #1 2'%*#1'-)& A)&D+G N%%+*% )-QD'1+( D$(+1 *)$?'<&+ -);'*)&
&+)%+% )1+ '$'*')&&= 1+-#1(+( )* *2+ &#B+1 #> *2+ ;1+%+$* A)&D+ #> *2+ /'$'/D/ &+)%+ ;)=/+$*% )*
*2+ '$-+;*'#$ #> *2+ &+)%+ #1 >)'1 A)&D+G H)$?'<&+ -);'*)& )%%+*% 2+&( >#1 %)&+ )1+ 1+-#1(+( )* *2+
&#B+1 #> *2+'1 -)11='$? A)&D+ #1 >)'1 A)&D+ &+%% -#%* *# %+&& )$( $# )/#1*'K)*'#$ '% 1+-#1(+( #$-+ *2+
*)$?'<&+ -);'*)& )%%+* '% (++/+( 2+&( >#1 %)&+G

N/#1*'K)*'#$ #> *)$?'<&+ -);'*)& )%%+*% '% -)&-D&)*+( #$ ) %*1)'?2*Z&'$+ <)%'% #A+1 *2+ +%*'/)*+(
D%+>D& &'>+ #> *2+ )%%+* )% >#&&#B%b

7++*$ /(#++ 73&,$%[#$%&' 6*,%&1

V)$( C#* );;&'-)<&+

SD'&('$?% )$( >)-'&'*'+% 6^ =+)1%

i#1P% )$( '$>1)%*1D-*D1+ 6^ Z _7 =+)1%

0)-2'$+1=5 +QD';/+$* )$( >D1$'*D1+ 47 =+)1%

O$>#1/)*'-% +QD';/+$* ^ =+)1%

O$>#1/)*'-% %#>*B)1+ ^ =+)1%

Y+2'-&+% ` =+)1%

N'1-1)>* 4^ Z 37 =+)1%

V+)%+2#&( '/;1#A+/+$*% V+%%+1 #> *2+ 1+/)'$'$? *+1/ #> *2+ &+)%+ #1
D%+>D& &'>+ #> *2+ '/;1#A+/+$*

V+)%+( *)$?'<&+ -);'*)& )%%+*% O$ )--#1()$-+ B'*2 *2+ )%%+* -&)%%

N%%+*% D$(+1 -#$%*1D-*'#$ )1+ 1+-#1(+( '$ *2+ );;&'-)<&+ -);'*)& )%%+* -&)%% '$ *2+ =+)1 *2)* *2+=
<+-#/+ )A)'&)<&+ >#1 D%+ )$( )1+ $#* )/#1*'K+( D$*'& *2+= <+-#/+ )A)'&)<&+ >#1 D%+G

i2+1+ C9" +$*+1% '$*# &)$( &+)%+% )* ) $#/'$)& A)&D+5 *2+ *1)$%)-*'#$ '% -#$%'(+1+( )% ) $#$Z
/#$+*)1= *1)$%)-*'#$ )$( '% 1+-#1(+( )* >)'1 A)&D+G O> *2+ >)'1 A)&D+ -)$$#* <+ 1+)%#$)<&=
(+*+1/'$+(5 *2+ )/#D$* #> *2+ *1)$%)-*'#$ '% 1+-#1(+( )* ) $#/'$)& A)&D+G

H2+ *)$?'<&+ -);'*)& )%%+*% -#$%#&'()*+( >1#/ ",cH )1+ %*)*+( )* -#%*G N/#1*'K)*'#$ '% -)&-D&)*+(
#$ *2+ %*1)'?2*Z&'$+ /+*2#( #A+1 *2+ +%*'/)*+( D%+>D& &'A+% #> *2+ *)$?'<&+ -);'*)& )%%+*% 1)$?'$?
>1#/ _ *# ^7 =+)1%G

H2+ *)$?'<&+ -);'*)& )%%+*% -#$%#&'()*+( >1#/ HO[ )1+ %*)*+( )* -#%*G N/#1*'K)*'#$ '% -)&-D&)*+( #$
*2+ %*1)'?2*Z&'$+ /+*2#( #A+1 *2+ +%*'/)*+( D%+>D& &'A+% #> *2+ *)$?'<&+ -);'*)& )%%+*% 1)$?'$? >1#/
3 *# 47 =+)1%G



QF 0+)%D1+/+$* D$-+1*)'$*=

H2+ ;1+;)1)*'#$ #> *2+%+ -#$%#&'()*+( >'$)$-')& %*)*+/+$*% 1+QD'1+% /)$)?+/+$* *# /)P+
+%*'/)*+% )$( )%%D/;*'#$% *2)* )>>+-* *2+ 1+;#1*+( )/#D$*% #> )%%+*%5 &')<'&'*'+%5 1+A+$D+% )$(
+T;+$%+% 1+;#1*+( '$ *2+ -#$%#&'()*+( >'$)$-')& %*)*+/+$*%G N* *2+ *'/+ #> ;1+;)1)*'#$ #> *2+%+
-#$%#&'()*+( %*)*+/+$*%5 /)$)?+/+$* <+&'+A+% *2+ +%*'/)*+% )$( )%%D/;*'#$% *# <+ 1+)%#$)<&+G
H2+ /#%* %'?$'>'-)$* '*+/% B2+1+ +%*'/)*+% )1+ D%+( )1+ ;+1-+$*)?+Z#>Z-#/;&+*'#$ #$ 1+A+$D+
>1#/ *2+ ;1#A'%'#$ #> %+1A'-+%5 -#$*'$?+$* &')<'&'*'+%5 1+/+(')*'#$ &')<'&'*'+%5 )%%+* 1+*'1+/+$*
#<&'?)*'#$%5 *2+ &')<'&'*= >#1 +/;&#=++ %+A+1)$-+ <+$+>'*%5 *2+ )&&#B)$-+ >#1 (#D<*>D& )--#D$*%5 *2+
>)'1 A)&D+ #> $#$Z/#$+*)1= *1)$%)-*'#$% 1+&)*+( *# &+)%+( *)$?'<&+ -);'*)& )%%+*% )$( *2+ D%+>D& &'>+
#> *)$?'<&+ -);'*)& )%%+*%G N-*D)& 1+%D&*% -#D&( %'?$'>'-)$*&= ('>>+1 >1#/ *2#%+ +%*'/)*+(G
0)$)?+/+$*J% +%*'/)*+% )1+ 1+A'+B+( ;+1'#('-)&&= )$(5 )% )(@D%*/+$*% <+-#/+ $+-+%%)1=5 *2+=
)1+ 1+-#1(+( '$ *2+ -#$%#&'()*+( >'$)$-')& %*)*+/+$*% '$ *2+ =+)1 *2+= <+-#/+ P$#B$G



9Y 6#,(%#3*'$#,V 70$.&,%$%*+
C9" 1+-+'A+% /#%* #> '*% >D$('$? *21#D?2 )$$D)& ;)1&')/+$*)1= )D*2#1'*'+%G O*+/% 1+-#?$'K+( '$ *2+
"#$%#&'()*+( .*)*+/+$* #> [;+1)*'#$% )$( *2+ U+;)1*/+$*)& C+* ,'$)$-')& M#%'*'#$ )$( *2+ "#$%#&'()*+(
.*)*+/+$* #> ,'$)$-')& M#%'*'#$ '$ #$+ =+)1 /)= <+ >D$(+( *21#D?2 ;)1&')/+$*)1= )D*2#1'*'+% '$ ;1'#15
-D11+$* #1 >D*D1+ =+)1%G N--#1('$?&=5 C9" 2)% ('>>+1+$* $+* 1+%D&*% #> #;+1)*'#$% >#1 *2+ =+)1 #$ )
?#A+1$/+$* >D$('$? <)%'% *2)$ #$ )$ )--1D)& )--#D$*'$? <)%'%G H2+ ('>>+1+$-+% )1+ 1+-#$-'&+( '$ *2+
>#&&#B'$? *)<&+%b

#J )*-&'-%(%#$%&' &4 '*$ -&+$ &4 &N*,#$%&'+ $& -0,,*'$ V*#, #0$.&,%$%*+ 0+*1

81) '9-;4%)34 -, 3-**%&4< <=;> <=;?

"*$ -&+$ &4 &N*,#$%&'+ F*4&,* A&H*,'3*'$ 40'1%'A #'1 $,#'+4*,+ `\65^`7 ]4\54_^

71Z0+$3*'$+ 4&, %$*3+ #44*-$%'A '*$ -&+$ &4 &N*,#$%&'+ F0$ '&$
#44*-$%'A #0$.&,%$%*+\
9+A+$D+% 4]^5^\] 4_85`63
N/#1*'K)*'#$ #> *)$?'<&+ -);'*)& )%%+*% E^^5_`\F E^85`]8F
.+1A'-+% ;1#A'(+( B'*2#D* -2)1?+ <= #*2+1 ?#A+1$/+$* (+;)1*/+$*% )$(

)?+$-'+% EC#*+ 4_F E_\54`3F E_\5^`]F
U+-1+)%+ E'$-1+)%+F '$ %)&)1= )--1D)& E^588`F 485]63
U+-1+)%+ '$ +/;&#=++ >D*D1+ <+$+>'*% 45]\3 4^5`4`
9+>D$( #> ;1+A'#D% =+)1%J +T;+$('*D1+% `5883 65\]7
[*2+1 E88F 456^8
S)( (+<* +T;+$%+ E6\]F E`74F
"#%* #> ?##(% %#&( E]7`F E8^\F
V#%% #$ ('%;#%)& #> *)$?'<&+ -);'*)& )%%+*% E45]]^F E8_3F
O$-1+)%+ E(+-1+)%+F '$ '$A+$*#1= E]_8F ^3`
",cHZ "#$*1'<D*+( ;+1%#$$+& %+1A'-+% >1#/ )>>'&')*+% E45476F Z
U+-1+)%+ '$ A)-)*'#$ ;)= )$( -#/;+$%)*#1= &+)A+ \`6 \^
O$-1+)%+ '$ )--1D+( &')<'&'*'+% $#* -2)1?+( *# )D*2#1'*'+% E`]6F E4]F
O$-1+)%+ '$ 1+/+(')*'#$ &')<'&'*'+% E`4F E6F

@&$#( %$*3+ #44*-$%'A '*$ -&+$ &4 &N*,#$%&'+ F0$ '&$ #44*-$%'A
#0$.&,%$%*+ `\5\^7 `^5`__

71Z0+$3*'$+ 4&, %$*3+ '&$ #44*-$%'A '*$ -&+$ &4 &N*,#$%&'+
F0$ #44*-$%'A #0$.&,%$%*+\
N-QD'%'*'#$% #> *)$?'<&+ -);'*)& )%%+*% )$( )(('*'#$% *# )%%+*% D$(+1

-#$%*1D-*'#$ 885^46 _\5^`3
H1)$%'*'#$ ;)=/+$*% >#1 '/;&+/+$*'$? %)&)1= ;)=/+$* '$ )11+)1% 87 445`7]
O$-1+)%+ E(+-1+)%+F '$ C9" ;1+;)'( +T;+$%+% 454\7 E45^3\F
O$A+$*#1= ;D1-2)%+% _5`\8 457`_

@&$#( %$*3+ '&$ #44*-$%'A '*$ -&+$ &4 &N*,#$%&'+
F0$ #44*-$%'A #0$.&,%$%*+ `65^^] 875]48

/0,,*'$ V*#, #0$.&,%$%*+ 0+*1 EB?D=LC E??DL=?



FJ 70$.&,%$%*+ N,&H%1*1 #'1 0+*1

81) '9-;4%)34 -, 3-**%&4< <=;> <=;?

ND*2#1'*'+% ;1#A'(+(b
Y#*+ 4 k [;+1)*'$? +T;+$('*D1+% 3\`5^\` _8^536_
Y#*+ ^ k ");'*)& +T;+$('*D1+% ^\5686 3654_]
Y#*+ 47 k I1)$*% )$( -#$*1'<D*'#$% 3675`]7 6]357^]
.*)*D*#1= )/#D$*%b

9+A+$D+% ;D1%D)$* *# ;)1)?1);2 ^E4FE+F #> *2+ =%'1-)%* /#4#%&.9
7-;).1* 2.' 3445836 6\65]^6
"#$*1'<D*'#$% *# +/;&#=++ <+$+>'* ;&)$% ^_54]\ ^]5_^7
M1#-++(% >1#/ *2+ ('%;#%)& #> %D1;&D% "1#B$ )%%+*% 637 38`
"#&&+-*'#$ )?+$-= >++% Z ]
V#%% #$ >#1+'?$ +T-2)$?+ 6`^ Z

V+%%b
9+A+$D+% )A)'&)<&+ >#1 D%+ '$ >D*D1+ =+)1% E4_\5^88F E4_`5^3^F
V);%+( )D*2#1'*'+%b

,1#K+$ )&&#*/+$*% k [;+1)*'$? E4456]3F E475\8^F
,1#K+$ )&&#*/+$*% k I1)$*% )$( -#$*1'<D*'#$% E4_5\86F Z
,1#K+$ )&&#*/+$*% k ");'*)& E65^77F Z
h$+T;+$(+( )D*2#1'*'+% k I1)$*% )$( -#$*1'<D*'#$% E35374F E4_5]__F
h$+T;+$(+( )D*2#1'*'+% k [;+1)*'$? E854]3F E6586^F
h$+T;+$(+( )D*2#1'*'+% k ");'*)& E4457\6F E^33F

/0,,*'$ V*#, #0$.&,%$%*+ 0+*1 EB?D=LC E??DL=?



BY 7--&0'$+ )*-*%H#F(*

H2+ >#&&#B'$? *)<&+ ;1+%+$*% (+*)'&% #> C9"J% )--#D$*% 1+-+'A)<&+ <)&)$-+%b

81) '9-;4%)34 -, 3-**%&4< <=;> <=;?

9+-+'A)<&+% >1#/ +T*+1$)& ;)1*'+% 3757__ 365\_`
9+-+'A)<&+% >1#/ #*2+1 ?#A+1$/+$* (+;)1*/+$*% )$( )?+$-'+% EC#*+ 4_F 64534\ _53^7
",cH k N--#D$*% 1+-+'A)<&+ 6]3 6`
HO[ k N--#D$*% 1+-+'A)<&+ \4 Z

^45`3` 3`536_
V+%%b N&&#B)$-+ >#1 (#D<*>D& )--#D$*% #$ 1+-+'A)<&+% >1#/ +T*+1$)& ;)1*'+% E^`7F E^`7F
G,&++ #--&0'$+ ,*-*%H#F(* ?;D;>L 9>DL?B

N--#D$*% 1+-+'A)<&+ 2+&( #$ <+2)&> #> I#A+1$/+$* E\7F E8]F

"*$ #--&0'$+ ,*-*%H#F(* ?;D=LL 9>D>C>

?Y /#+. #'1 X'H*+$3*'$+

81) '9-;4%)34 -, 3-**%&4< <=;> <=;?

")%2 )$( '$A+%*/+$*% 2+&( <= ",cH 357]\ 357\\
")%2 )$( '$A+%*/+$*% 2+&( <= HO[ 85_7] Z
aQD'*= '$A+%*/+$*% Z Z

/#+. #'1 %'H*+$3*'$+ EDBEL 9D=EE

aQD'*= '$A+%*/+$*% '$-&D(+ %2)1+% '$ *B# ;D<&'- -#/;)$'+% E*B# '$ 674^F )$( #$+ ;1'A)*+&= 2+&( -#/;)$=
E#$+ '$ 674^FG H2+%+ %2)1+% B+1+ #<*)'$+( *21#D?2 (+<* %+**&+/+$* #1 $#$Z/#$+*)1= *1)$%)-*'#$%G C9"
B'&& -#$%'(+1 *'/+&= #;;#1*D$'*'+% >#1 ('A+%*'*D1+ #> +QD'*= '$A+%*/+$*% <= *)P'$? '$*# )--#D$* *2+ '$*+1+%*%5
/)1P+* &'QD'('*= )$( +T;+-*+( >D*D1+ ?1#B*2 #> *2+ );;&'-)<&+ -#/;)$=G

N% )* 0)1-2 345 67485 *2+ <##P A)&D+ #> *2+ +QD'*= '$A+%*/+$*% B)% *21++ (#&&)1% E*21++ (#&&)1% '$ 674^FG
H2+ >)'1 A)&D+ #> C9"L% +QD'*= '$A+%*/+$*% '$ ;D<&'- -#/;)$'+% B)% %'T*=Z$'$+ (#&&)1% E676 (#&&)1% '$
674^FG H2+ >)'1 A)&D+ #> *2+ ;1'A)*+&= 2+&( -#/;)$'+% '% $#* (+*+1/'$)<&+G



>Y 7--&0'$+ 6#V#F(* #'1 7--,0*1 K%#F%(%$%*+

H2+ >#&&#B'$? *)<&+ ;1+%+$*% (+*)'&% #> C9"J% )--#D$*% ;)=)<&+ )$( )--1D+( &')<'&'*'+%b

81) '9-;4%)34 -, 3-**%&4< <=;> <=;?

N--#D$*% ;)=)<&+ k aT*+1$)& ;)1*'+% 44_5^37 46^5^3_
N--#D$*% ;)=)<&+ k [*2+1 ?#A+1$/+$* (+;)1*/+$*% )$( )?+$-'+% EC#*+ 4_F 4_5\8` 6^5_6]
N--1D+( B)?+% )$( +/;&#=++ <+$+>'*% 3657^6 6853]^
"#$*1)-*#1 2#&(<)-P% 456\^ 87`
9+/+(')*'#$ &')<'&'*'+% 6_4 4`7
.)&+% *)T ;)=)<&+ 3`_ 6\3
",cH k N--#D$*% ;)=)<&+ 634 6]4
HO[ k N--#D$*% ;)=)<&+ _5`7^ Z

@&$#( #--&0'$+ N#V#F(* #'1 #--,0*1 (%#F%(%$%*+ ;>CD9E? ;LCD>EC

O$ 7%)%3%D4 E.-)-(1. 2.'1-) +*%) >?@>5 *2+ I#A+1$/+$* #> ")$)() )$$#D$-+( %)A'$?% /+)%D1+% *# <+
'/;&+/+$*+( <= (+;)1*/+$*% #A+1 *2+ $+T* *21++ >'%-)& =+)1% %*)1*'$? '$ 6746Z6743G [*2+1 %)A'$?%
/+)%D1+% 2)A+ )&%# <++$ '/;&+/+$*+( <= C9"G N% ) 1+%D&*5 C9" 2)% 1+-#1(+( )* 0)1-2 345 6748 )$
#<&'?)*'#$ >#1 *+1/'$)*'#$ <+$+>'*% >#1 )$ )/#D$* #> j _4_5777 Ej`]_5777 '$ 674^F )% ;)1* #> )--1D+(
B)?+% )$( +/;&#=++ <+$+>'*% *# 1+>&+-* *2+ +%*'/)*+( B#1P>#1-+ )(@D%*/+$* -#%*%G

LY M*4*,,*1 )*H*'0*

U+>+11+( 1+A+$D+ 1+;1+%+$*% *2+ <)&)$-+% )* =+)1Z+$( #> D$+)1$+( 1+A+$D+% %*+//'$? >1#/ )/#D$*%
1+-+'A+( >1#/ +T*+1$)& ;)1*'+% *2)* )1+ 1+%*1'-*+( '$ #1(+1 *# >D$( *2+ +T;+$('*D1+% 1+&)*+( *# %;+-'>'-
1+%+)1-2 ;1#@+-*% )$( %*+//'$? >1#/ )/#D$*% 1+-+'A+( >#1 >++% ;1'#1 *# %+1A'-+% <+'$? ;+1>#1/+(G
9+A+$D+ '% 1+-#?$'K+( '$ *2+ ;+1'#( '$ B2'-2 *2+%+ +T;+$('*D1+% )1+ '$-D11+( #1 '$ B2'-2 *2+ %+1A'-+ '%
;+1>#1/+(G U+*)'&% #> *2+ *1)$%)-*'#$% 1+&)*+( *# *2'% )--#D$* )1+ )% >#&&#B%b

81) '9-;4%)34 -, 3-**%&4< <=;> <=;?

[;+$'$? <)&)$-+ \57`6 \5843
,D$(% 1+-+'A+( _75683 375]43
9+A+$D+ 1+-#?$'K+( E_753``F E3453^_F
"&#%'$? <)&)$-+ ]5\^] \57`6

",cH k U+>+11+( 1+A+$D+ ^6 8_

@&$#( 1*4*,,*1 ,*H*'0* ED=;= ED;9>



CY R3N(&V** 50$0,* U*'*4%$+

#J 6*'+%&' F*'*4%$+

a&'?'<&+ C9" +/;&#=++% ;)1*'-';)*+ '$ *2+ MD<&'- .+1A'-+ M+$%'#$ M&)$ E*2+ gM&)$gF5 B2'-2 '% %;#$%#1+(
)$( )(/'$'%*+1+( <= *2+ I#A+1$/+$* #> ")$)()G M+$%'#$ <+$+>'*% )--1D+ D; *# ) /)T'/D/ #> 3^ =+)1% )*
) 1)*+ #> 6l ;+1 =+)1 #> ;+$%'#$)<&+ %+1A'-+5 *'/+% *2+ )A+1)?+ #> *2+ <+%* >'A+ -#$%+-D*'A+ =+)1% #>
+)1$'$?%G H2+ <+$+>'*% )1+ '$*+?1)*+( B'*2 ")$)()mnDX<+- M+$%'#$ M&)$% <+$+>'*% )$( *2+= )1+ '$(+T+(
*# '$>&)*'#$G

S#*2 *2+ +/;&#=++% )$( C9" -#$*1'<D*+ *# *2+ -#%* #> *2+ M&)$G UD+ *# *2+ )/+$(/+$* #> *2+ +;F*1.
G#&H1.# G;$#&%));%'1-) 2.' >#&&#B'$? *2+ '/;&+/+$*)*'#$ #> ;1#A'%'#$% 1+&)*+( *# 7%)%3%D4 E.-)-(1.
2.'1-) +*%) >?@>5 +/;&#=++ -#$*1'<D*#1% 2)A+ <++$ ('A'(+( '$*# *B# ?1#D;% Z I1#D; 4 1+&)*+% *# +T'%*'$?
M&)$ /+/<+1% )% #> U+-+/<+1 345 6746 )$( I1#D; 6 1+&)*+% *# /+/<+1% @#'$'$? *2+ M&)$ #$ #1 )>*+1
W)$D)1= 45 6743G a)-2 ?1#D; 2)% ) ('%*'$-* -#$*1'<D*'#$ 1)*+G

H2+ 674^Z6748 +T;+$%+ )/#D$*% *# j3`53^65336 Ej3\5\^85_8^ '$ 674^FG ,#1 I1#D; 4 /+/<+1%5 *2+
+T;+$%+ 1+;1+%+$*% );;1#T'/)*+&= 4G6^ *'/+% E4G_4 *'/+% '$ 674^F *2+ +/;&#=++ -#$*1'<D*'#$ )$(5 >#1
I1#D; 6 /+/<+1%5 );;1#T'/)*+&= 4G6_ *'/+% E4G3\ *'/+% '$ 674^F *2+ +/;&#=++ -#$*1'<D*'#$%G

C9"L% 1+%;#$%'<'&'*= B'*2 1+?)1( *# *2+ M&)$ '% &'/'*+( *# '*% -#$*1'<D*'#$%G N-*D)1')& %D1;&D%+% #1
(+>'-'+$-'+% )1+ 1+-#?$'K+( '$ *2+ >'$)$-')& %*)*+/+$*% #> *2+ I#A+1$/+$* #> ")$)()5 )% *2+ M&)$L%
%;#$%#1G

FJ 2*H*,#'-* F*'*4%$+

C9" ;1#A'(+% %+A+1)$-+ <+$+>'*% *# '*% +/;&#=++% <)%+( #$ +&'?'<'&'*=5 =+)1% #> %+1A'-+ )$( %)&)1= )*
*+1/'$)*'#$ #> +/;&#=/+$*G H2+%+ %+A+1)$-+ <+$+>'*% )1+ $#* ;1+Z>D$(+(G S+$+>'*% B'&& <+ ;)'( >1#/ >D*D1+
)D*2#1'*'+%G

N% ;)1* #> -2)$?+% *# -#$('*'#$% #> +/;&#=/+$* >#1 +T+-D*'A+% )$( -+1*)'$ 1+;1+%+$*+( )$( $#$Z
1+;1+%+$*+( +/;&#=++%5 *2+ )--D/D&)*'#$ #> %+A+1)$-+ <+$+>'*% D$(+1 *2+ +/;&#=++ %+A+1)$-+ ;)=
;1#?1)/ -+)%+( >#1 *2+%+ +/;&#=++% -#//+$-'$? '$ 6746G a/;&#=++% %D<@+-* *# *2+%+ -2)$?+% 2)A+
<++$ ?'A+$ *2+ #;*'#$ *# <+ '//+(')*+&= ;)'( *2+ >D&& #1 ;)1*')& A)&D+ #> <+$+>'*% +)1$+( *# ()*+ #1 -#&&+-*
*2+ >D&& #1 1+/)'$'$? A)&D+ #> <+$+>'*% #$ *+1/'$)*'#$ >1#/ *2+ ;D<&'- %+1A'-+G H2+%+ -2)$?+% 2)A+ <++$
1+>&+-*+( '$ *2+ -)&-D&)*'#$ #> *2+ #D*%*)$('$? %+A+1)$-+ <+$+>'* #<&'?)*'#$G

81) '9-;4%)34 -, 3-**%&4< <=;> <=;?

N--1D+( <+$+>'* #<&'?)*'#$5 <+?'$$'$? #> =+)1 385__8 ^65483
aT;+$%+ >#1 *2+ =+)1 65878 465]\4
S+$+>'*% ;)'( (D1'$? *2+ =+)1 E_5_\\F E6]587]F

7--,0*1 F*'*4%$ &F(%A#$%&'D *'1 &4 V*#, 9BD??9 9>DBB>



EY R'1&W3*'$ 50'1 X'H*+$3*'$+

H2'% )--#D$* B)% +%*)<&'%2+( ;D1%D)$* *# ;)1)?1);2 ^E4FE>F #> *2+ C9" N-* *# 1+-#1( *2+ 1+%'(D+ #> *2+
+%*)*+ #> *2+ &)*+ cGVG c#&/+%G h; *# *B# *2'1(% #> *2+ +$(#B/+$* >D$(J% )$$D)& $+* '$-#/+ '% D%+( *#
>'$)$-+ *2+ cGVG c#&/+% )B)1( #$ )$ )$$D)& <)%'%G H2+ )B)1( ;1#A'(+% *2+ #;;#1*D$'*= *# ;#%*Z(#-*#1)&
%*D(+$*% *# %*D(= )* B#1&( >)/#D% ?1)(D)*+ %-2##&% #1 1+%+)1-2 '$%*'*D*+% D$(+1 #D*%*)$('$? 1+%+)1-2+1%G

81) '9-;4%)34 -, 3-**%&4< <=;> <=;?

a$(#B/+$* >D$( '$A+%*/+$*%5 <+?'$$'$? #> =+)1 ^5778 _5]]7
C+* '$-#/+ >1#/ +$(#B/+$* 4`3 67_
NB)1(% ?1)$*+( E47\F E`]F

R'1&W3*'$ 40'1 %'H*+$3*'$+D *'1 &4 V*#, ?D=L= ?D==>

H2+ ;#1*>#&'# >#1 +$(#B/+$* >D$( '$A+%*/+$*% 2)( )$ )A+1)?+ +>>+-*'A+ 1+*D1$ #> 3G67l E3G8^l '$ 674^F
)$( )$ )A+1)?+ *+1/ *# /)*D1'*= #> 4G`7 =+)1% )% )* 0)1-2 345 6748 E3G7^ =+)1% )% )* 0)1-2 345 674^FG
H2+ >)'1 A)&D+ #> *2+ +$(#B/+$* '$A+%*/+$*% )% )* 0)1-2 345 6748 B)% j^56`85\`6 Ej^534^5]`` '$ 674^FG



;
=
Y

@
#
'

A
%F

(*
/

#
N

%$
#

(
7

+
+
*
$+

"#$
%&

'(
)*

$+
)

',
+'

--*
.)

/
"

#
$%

&
''

(
)

(
*+

%,
-

&
)

#
.%

/0
+%

/#
1

2
,%

3
#
#
4

5
+*

(
,

6
+1

7
/8

*,
'+

9
/%
+*

+$
$,

%
'*

+$
$

;
9
,1

/1
7

8
+*

+1
',

&
'<

(
/$

/%
/#

1
$

&
-
=(

$%
)

,1
%$

>?
@

A
/$

9
#
$+

*$
+1

-
B

./
%,

C
#
DD
$

"
*#

$/
1
7

8
+*

+1
',

;
9
,1

/1
7

8
+*

+1
',

&
)

#
.%

/0
+%

/#
1

&
-
=(

$%
)

,1
%$

A
/$

9
#
$+

*$
+1

-
B

./
%,

C
#
DD
$

"
*#

$/
1
7

8
+*

+1
',

EF
?G

EF
?H

"#
$%

&'
()

*
+

+
+

&'
()

*
+

+
+

+
+

&'
()

*
&'

()
*

,
-.

/%
.$

01
#$

%
2#

3.
/.4

.5
1

67
8'

&7
(

&'
77

*
9'

&)
8

+
6;

7'
9*

8
<9

&=
'(

87
>

<*
*'

9(
8>

)8
+

<7
);

'*
67

>
*9

&'
)9

7
*7

6'
)7

=
?

@A
B1

#$
%

.$
2A
#1

4A
-3

4-
A5

*&
'(

;&
)'

=&
8

9'
86

(
+

=7
'=

=6
<)

&'
7*

)>
<)

'8
&)

>
+

+
<*

8'
;)

*>
)9

'6
*7

)8
'=

9(
C

#3
D.

$5
AE

'
5F

-.
GH

5$
4#

$%
2-

A$
.4-

A5
78

;'
(8

8
)7

'9
96

&'
&9

6
<)

('
96

7>
7)

='
6)

&
<=

(9
'7

9*
>

<*
7'

)6
)>

<=
*(

>
)6

'6
99

<=
&*

'*
&6

>
)*

)'
9*

*
)*

*'
*7

(
I$

2@
AH

#4
.3

1
5F

-.
GH

5$
4

=;
'=

;&
;)

99
7

<9
6=

>
=;

'9
8*

<=
='

(&
*>

<)
'=

&&
>

))
96

=
<=

9'
(8

6>
)'

7&
7

*'
96

6
I$

2@
AH

#4
.3

1
1@

24J
#A

5
)(

'*
(;

;;
<*

;7
>

<=
*)

>
)6

'6
;;

<)
7'

)6
)>

<)
'8

*8
>

*;
*

=8
7

<)
7'

;*
9>

*'
)9

*
='

))
7

K
5D

.3
/5

1
*'

&=
&

=&
&

)6
*

<=
)9

>
='

)&
;

<*
')

&*
>

<*
*(

>
*=

**
=

<*
')

69
>

)'
8*

*
69

6
L
.A3

A#
24

)6
'=

77
*;

;
);

6
+

)6
'6

((
<)

8'
9(

)>
<9

76
>

+
+

<)
8'

&=
(>

;'
(7

8
;'

(6
9

"5
#1

5D
@/

%
.H

GA
@M

5H
5$

41
)6

'=
7*

+
*7

7
+

)6
';

86
<;

'7
*6

>
<;

;6
>

+
+

<6
')

&9
>

)8
'9

)=
)8

'(
*7

L
11

54
1

-$
%5

A
3@

$1
4A
-3

4.@
$

97
')

&=
=&

'9
8)

<)
('

;&
;>

<)
'=

=(
>

;9
'7

;8
+

+
+

+
+

;9
'7

;8
97

')
&=

L
11

54
1

-$
%5

A
3@

$1
4A
-3

4.@
$+

N
O

P
QR

IS
+

)'
(7

;
+

+
)'

(7
;

+
+

+
+

+
)'

(7
;

+
"5

#1
5%

4#
$0

.T
/5

3#
G.

4#
/#

11
54

1
;=

'6
88

+
+

+
;=

'6
88

<*
7'

(7
8>

<*
'7

9(
>

+
+

<*
('

=&
(>

=7
'=

8*
=6

'(
78

P
U
V

R
k

R
#$

0.
T/

5
3#

G.
4#

/#
11

54
1

*=
'7

&)
=7

)
<)

7)
>

<*
*>

*=
'6

;&
<)

6'
=8

*>
<=

&*
>

);
*

7
<)

6'
7*

6>
;'

*9
*

;'
*(

&
R
IS

k
R
#$

0.
T/

5
3#

G.
4#

/#
11

54
1

+
6'

7&
)

+
+

6'
7&

)
+

<*
;>

+
+

<*
;>

6'
7;

7
+

R
@4

#/
)'

7*
*'

**
9

6;
'=

(8
(;

*
<*

8'
&9

=>
)'

76
('

7*
=

<)
'8

8&
'*

(=
>

<7
7'

96
&>

)9
8

)(
'6

78
<)

'8
97

'(
6*

>
7=

*'
;7

)
7)

*'
&9

)

E4
F

N
(
@D

%
*/

+
$
*%

'$
-
&D

(
+

)
%
%
+
*%

D
$
(
+
1

-
#
$
%*

1D
-
*'
#
$

#
>

j
4
]
58

\
8
57

7
7

*2
)
*

B
+
1+

*1
)

$
%
>+

11
+
(

*#
*2

+
#

*2
+

1
-
)

*+
?

#
1'

+
%

D
;

#
$

-
#
/

;
&+

*'
#

$
#
>

*2
+

)
%
%
+
*%

G
U

D
1'

$
?

*2
+

=+
)

15
C

9
"

1+
-+

'A
+
(

/
)
-2

'$
+
1=

5
+
Q
D
';

/
+
$
*

)
$
(

>D
1$

'*
D
1+

B
'*2

)
-
#
%
*

#
>

j
_
8
5\

_
3

)
$
(

)
-
-
D
/

D
&)

*+
(

)
/

#
1*

'K
)
*'#

$
#

>
j
3
]
58

4
6

E$
+
*

<
#

#
P

A)
&D

+
#

>
j
]
53

3
4
F

>1
#

/
A)

1'
#
D

%
?
#
A
+
1$

/
+

$
*

(
+

;
)
1*

/
+

$
*%

G



N/#1*'K)*'#$ +T;+$%+ >#1 *2+ =+)1 +$(+( 0)1-2 345 6748 '% j^^5_`]5`43 Ej^85`]^5`_8 '$ 674^FG

N* 0)1-2 345 67485 C9" 2+&( $'$+ &)$( &+)%+ )?1++/+$*% E$'$+ '$ 674^F >#1 ) $#/'$)& )$$D)& -#%* B'*2
D$'A+1%'*'+%G O$ *2+%+ '$%*)$-+%5 C9" #B$% *2+ <D'&('$? #$ *2+ &+)%+( &)$(G H2+ >)'1 A)&D+ #> *2+ &)$(
&+)%+% >#1 *2+%+ $#$Z/#$+*)1= *1)$%)-*'#$% -#D&( $#* <+ (+*+1/'$+( )* *2+ '$-+;*'#$ #> *2+ &+)%+ *2+1+>#1+
*2+= )1+ 1+-#1(+( )* ) $#/'$)& A)&D+G

[$ 0)1-2 645 4\\85 C9" +$*+1+( '$*# ) $#$Z/#$+*)1= *1)$%)-*'#$ -#$%'%*'$? #> ) &+)%+ )?1++/+$* B'*2
*2+ h$'A+1%'*= #> i+%*+1$ [$*)1'#5 B2+1+<= &+)%+( ;1#;+1*= B)% ;1#A'(+( *# C9" >#1 6^ =+)1% )* )
$#/'$)& -#%* #> #$+ (#&&)1G H2+ ;1#;+1*= B)% 1+-#1(+( )% ) &+)%+( *)$?'<&+ -);'*)& )%%+* )* '*% >)'1 A)&D+ #>
j4757775777G H2+ )$$D)& )/#1*'K)*'#$ #> j_775777 >#1 *2+ &+)%+( *)$?'<&+ -);'*)& )%%+* '% +T)-*&= #>>%+* <=
*2+ )/#1*'K)*'#$ #> *2+ (+>+11+( -#$*1'<D*'#$ 1+&)*+( *# *2+ &+)%+( ;1#;+1*=G

[$ 0)= 635 67785 C9" *##P ;#%%+%%'#$ #> ) $+B >)-'&'*= )$( +$*+1+( '$*# ) $#$Z/#$+*)1= *1)$%)-*'#$ B'*2
*2+ h$'A+1%'*= #> N&<+1*) )* ) $#/'$)& -#%* #> #$+ (#&&)1 ;+1 =+)1G H2+ &+)%+ ;1#A'(+% ) #$+ =+)1 *+1/ B'*2
#;*'#$% *# 1+$+B #$ 47 %+QD+$*')& #--)%'#$%5 +)-2 #> *2+ >'1%* $'$+ 1+$+B)&% *# <+ >#1 ) ;+1'#( #> >'A+ =+)1%
)$( *2+ 47*2 1+$+B)& >#1 ) ;+1'#( #> >#D1 =+)1%G H2+ <D'&('$? B)% 1+-#1(+( )% ) &+)%+( *)$?'<&+ -);'*)&
)%%+* )* '*% >)'1 A)&D+ #> j__5_775777G H2+ )$$D)& )/#1*'K)*'#$ #> j45``85777 >#1 *2+ &+)%+( *)$?'<&+ -);'*)&
)%%+* '% +T)-*&= #>>%+* <= *2+ )/#1*'K)*'#$ #> *2+ (+>+11+( -#$*1'<D*'#$ 1+&)*+( *# *2+ &+)%+( <D'&('$?G

[$ .+;*+/<+1 45 67785 C9" *##P ;#%%+%%'#$ #> ) $+B >)-'&'*= )$( +$*+1+( '$*# ) $#$Z/#$+*)1=
*1)$%)-*'#$ B'*2 *2+ h$'A+1%'*= #> M1'$-+ a(B)1( O%&)$( )* ) $#/'$)& -#%* #> #$+ (#&&)1 ;+1 =+)1G H2+ &+)%+
;1#A'(+% ) 4\ /#$*2 *+1/ B'*2 1+$+B)& #;*'#$% >#1 %+A+$ )(('*'#$)& ;+1'#(% #> >'A+ =+)1%5 )$( #$+
)(('*'#$)& ;+1'#( #> *21++ =+)1% )$( >'A+ /#$*2% E*# ND?D%* 345 67_8FG H2+ <D'&('$? B)% 1+-#1(+( )% )
&+)%+( *)$?'<&+ -);'*)& )%%+* )* '*% >)'1 A)&D+ #> j\53775777G H2+ )$$D)& )/#1*'K)*'#$ #> j3`65777 >#1 *2+
&+)%+( *)$?'<&+ -);'*)& )%%+* '% +T)-*&= #>>%+* <= *2+ )/#1*'K)*'#$ #> *2+ (+>+11+( -#$*1'<D*'#$ 1+&)*+( *# *2+
&+)%+( <D'&('$?G

;;Y /&'$,#-$0#( PF(%A#$%&'+

H2+ $)*D1+ #> C9"L% )-*'A'*'+% -)$ 1+%D&* '$ %#/+ &)1?+ /D&*'Z=+)1 -#$*1)-*% )$( #<&'?)*'#$% B2+1+<= C9"
B'&& <+ #<&'?)*+( *# /)P+ >D*D1+ ;)=/+$*% '$ #1(+1 *# -)11= #D* '*% *1)$%>+1 ;)=/+$* ;1#?1)/% #1 B2+$ *2+
%+1A'-+%m?##(% )1+ 1+-+'A+(G H1)$%>+1 ;)=/+$*% )$( %'?$'>'-)$* #;+1)*'$? -#$*1)-*D)& #<&'?)*'#$% *2)* -)$
<+ 1+)%#$)<&= +%*'/)*+( )1+ %D//)1'K+( )% >#&&#B%b

81) '9-;4%)34 -, 3-**%&4< <=;L <=;C <=;E <=<=
<=<; #'1
$.*,*#4$*, @&$#(

H1)$%>+1 ;)=/+$*% 4]75868 \_57^7 ]45_`\ 8^5^6` `57^] _6]5`_7
[;+1)*'$? -#$*1)-*% ^8563^ _5^^7 45868 65_83 \83 8^5]3`

@&$#( <9>DC>; ECD>== C9D;=? >LDEE= CD=<; BEBD?LL

H1)$%>+1 ;)=/+$*% -#$*1)-*D)& #<&'?)*'#$% *# ",cH )$( HO[ )% %2#B$ '$ C#*+% 4_-F )$( 4_(F 2)A+ <++$
+T-&D(+( >1#/ *2+ -#$*1)-*D)& #<&'?)*'#$%G



;<Y R'H%,&'3*'$#( (%#F%(%$%*+

)F 9+/+(')*'#$ #> -#$*)/'$)*+( %'*+%

H2+ I#A+1$/+$* 2)% (+A+&#;+( ) JJ,+(+1)& N;;1#)-2 *# "#$*)/'$)*+( .'*+%JJ5 B2'-2 '$-#1;#1)*+% ) 1'%PZ
<)%+( );;1#)-2 *# *2+ /)$)?+/+$* #> -#$*)/'$)*+( %'*+%G h$(+1 *2'% );;1#)-25 *2+ I#A+1$/+$* 2)%
'$A+$*#1'+( *2+ -#$*)/'$)*+( %'*+% #$ >+(+1)& &)$(%5 +)-2 %'*+ '(+$*'>'+( '% *# <+ -&)%%'>'+(5 /)$)?+( )$(
1+-#1(+( '$ ) -#$%'%*+$* /)$$+1G H2+ %=%*+/)*'- );;1#)-2 )'(+% '$ *2+ '(+$*'>'-)*'#$ #> *2+ 2'?2 1'%P %'*+%
'$ #1(+1 *# )&&#-)*+ &'/'*+( 1+%#D1-+% *# *2#%+ %'*+% B2'-2 ;#%+ *2+ 2'?2+%* 1'%P *# *2+ +$A'1#$/+$* )$(
2D/)$ 2+)&*2G

C9" 2)% '(+$*'>'+( %+A+$*++$ %'*+% E+'?2*++$ %'*+% '$ 674^F B2+1+ -#$*)/'$)*'#$ /)= +T'%* >#1 B2'-2 )$
)%%+%%/+$*5 1+/+(')*'#$ )$( /#$'*#1'$? /)= <+ 1+QD'1+(G [> *2+%+ %'*+%5 C9" 2)% '(+$*'>'+( >#D1 %'*+%
E*21++ %'*+% '$ 674^F B2+1+ )-*'#$ '% ;#%%'<&+ )$( >#1 B2'-2 ) &')<'&'*= #> j6_75]36 Ej4`75_64 '$ 674^F 2)%
<++$ 1+-#1(+(G H2+ +%*'/)*+ &')<'&'*= '% <)%+( #$ +'*2+1 +T*+1$)& %-'+$*'>'-m+$?'$++1'$? -#$%D&*)$*% #1 C9"
+$A'1#$/+$*)& #>>'-+1% B'*2 -#$*)/'$)*+( %'*+ +T;+1'+$-+ 1+A'+B'$? *2+ 1+%D&*% #> *2+ )%%+%%/+$*% )$(
D$(+1&='$? )%%D/;*'#$%5 )$( +%*'/)*'$? *2+ -#%* #> *2+ /#%* &'P+&= 1+/+(')*'#$ #1 1'%P /)$)?+/+$*
%-+$)1'#G

H2+ >#&&#B'$? *)<&+ ;1+%+$*% *2+ *#*)& +%*'/)*+( )/#D$*% #> *2+%+ &')<'&'*'+% <= $)*D1+5 *2+ )%%#-')*+(
+T;+-*+( 1+-#A+1'+% )$( *2+ *#*)& D$('%-#D$*+( >D*D1+ +T;+$('*D1+% )% )* 0)1-2 345 67485 )$( 0)1-2 345
674^G i2+$ *2+ &')<'&'*= +%*'/)*+ '% <)%+( #$ >D*D1+ -)%2 1+QD'1+/+$*5 *2+ )/#D$* '% )(@D%*+( >#1 '$>&)*'#$
D%'$? ) >#1+-)%* "MO 1)*+ #> 6lG O$>&)*'#$ '% '$-&D(+( '$ *2+ D$('%-#D$*+( )/#D$*G H2+ I#A+1$/+$* #>
")$)() &+$('$? 1)*+ );;&'-)<&+ *# &#)$% B'*2 %'/'&)1 *+1/% *# /)*D1'*= 2)% <++$ D%+( *# ('%-#D$* *2+
+%*'/)*+( >D*D1+ +T;+$('*D1+%G H2+ 0)1-2 6748 1)*+% 1)$?+ >1#/ 7G86l >#1 6 =+)1 *+1/ *# 6G43l >#1 ) 6^
#1 ?1+)*+1 =+)1 *+1/GH2+ %#D1-+ #> *2+ -#$*)/'$)*'#$ '% )%%#-')*+( B'*2 *2+ #;+1)*'#$% )$( /)'$*+$)$-+
B2+1+ )-*'A'*'+% %D-2 )% >D+& %*#1)?+m2)$(&'$?5 B)%*+ %'*+% )$( D%+ #> /+*)& <)%+( ;)'$* 1+%D&*+( '$ >#1/+1
#1 )--'(+$*)& -#$*)/'$)*'#$5 +G?G /+*)&%5 ;+*1#&+D/ 2=(1#-)1<#$%5 ;#&=)1#/)*'- 2=(1#-)1<#$%5 SHao5 +*-G
.'*+% #>*+$ 2)A+ /D&*';&+ %#D1-+% #> -#$*)/'$)*'#$G

"#$0,* &4 K%#F%(%$V
"#$0,* "03F*,

&4 2%$*+
<=;>

R+$%3#$*1
K%#F%(%$V
<=;>

R+$%3#$*1 @&$#(
]'1%+-&0'$*1
RSN*'1%$0,*+
<=;>

"03F*,
&4 +%$*+
<=;?

R+$%3#$*1
K%#F%(%$V
<=;?

R+$%3#$*1 @&$#(
]'1%+-&0'$*1
RSN*'1%$0,*+
<=;?

,#1/+1 0'$+1)&
aT;&#1)*'#$

4 4]5_4` 4]5_4` 4 _75]]^ _75]]^

V)$(>'&&%mi)%*+
.'*+%

4 `5677 `5677 4 445`3\ 445`3\

[>>'-+m"#//+1-')&m
O$(D%*1')& [;+1)*'#$%

6 64^564^ 64^564^ 4 44`5`\` 44`5`\`

@&$#( B <B=DC9< <B=DC9< 9 ;L=DB<; ;L=DB<;

H2+1+ )1+ $# +T;+-*+( 1+-#A+1'+% '$ 674^ )$( 6748 )$( *2+ +%*'/)*+( *#*)& D$('%-#D$*+( +T;+$('*D1+%
+QD)& *2+ +%*'/)*+( &')<'&'*= '$ 674^ )$( 6748G

[> *2+ *2'1*++$ %'*+% *2)* (# $#* 2)A+ &')<'&'*'+%5 >'A+ )1+ -#$%'(+1+( *# <+ ) &#B ;1'#1'*= <)%+( #$ *2+ &#B
&+A+& #> 1'%P *# 2D/)$ 2+)&*2 #1 *2+ +$A'1#$/+$*5 )$( )1+ $#* =+* )%%+%%+(G N%%+%%/+$* )$( 1+/+(')*'#$
B'&& <+ (#$+ #$ *2+%+ %'*+% )% 1+%#D1-+% <+-#/+ )A)'&)<&+G O> -#$*)/'$)*'#$ '% >#D$(5 )$( '* +T-++(% )$
+$A'1#$/+$*)& %*)$()1(5 ) &')<'&'*= B'&& <+ 1+-#?$'K+( )% %##$ )% ) 1+)%#$)<&+ +%*'/)*+ -)$ <+ /)(+G
,'A+ %'*+% 2)A+ <++$ (+-#//'%%'#$+(5 )$( $# >D1*2+1 )-*'#$ '% 1+QD'1+(G N 1+/+(')*'#$ %*1)*+?= '%
;&)$$+( >#1 6748Z4` >#1 #$+ %'*+5 )$( #$+ %'*+ 2)% ) &#B &'P+&'2##( #> 1+/+(')*'#$G [$+ %'*+ 2)% <++$
'(+$*'>'+( '$ 6748 B2+1+ 1+/+(')*'#$ B'&& <+ $++(+( <D* *2+ &')<'&'*= -)$$#* <+ 1+)%#$)<&= +%*'/)*+( )% $#
1+/+(')& #;*'#$% 2)A+ <++$ '(+$*'>'+(G



<F N%%+* 1+*'1+/+$* #<&'?)*'#$

C9" 2)% 1+-#?$'K+( )$ )%%+* 1+*'1+/+$* #<&'?)*'#$ #> j37_5777 Ej3775777 '$ 674^F '$ *2+ -#$%#&'()*+(
>'$)$-')& %*)*+/+$*% )% ) 1+%D&* #> '*% &+?)& #<&'?)*'#$ *# 1+*'1+ %*#1)?+ *)$P %=%*+/% >#1 ;+*1#&+D/ ;1#(D-*%
)$( )&&'+( ;+*1#&+D/ ;1#(D-*%G H2+ D$('%-#D$*+( )/#D$* #> +T;+-*+( >D*D1+ -)%2 >&#B% 1+QD'1+( *# %+**&+
*2+ )%%+* 1+*'1+/+$* #<&'?)*'#$ '% +%*'/)*+( )* j_785777 Ej_4\5777 '$ 674^FG H2+ &')<'&'*= >#1 *2+ +T;+-*+(
>D*D1+ -)%2 >&#B%5 )% 1+>&+-*+( '$ *2+ -#$%#&'()*+( >'$)$-')& %*)*+/+$*%5 2)% <++$ ('%-#D$*+( )* ) B+'?2*+(
)A+1)?+ #> 6G86l E6G8_l '$ 674^F <)%+( #$ *2+ I#A+1$/+$* #> ")$)() <+$-2/)1P <#$(%G H2'% #<&'?)*'#$
B'&& <+ %+**&+( #A+1 *2+ D%+>D& &'A+% #> *2+ #;+1)*'$? )%%+*%G H2+ >#&&#B'$? *)<&+ %D//)1'K+% *2+ -2)$?+% '$
*2+ >D*D1+ )%%+* 1+*'1+/+$* #<&'?)*'#$b

81) '9-;4%)34 -, 3-**%&4< <=;> <=;?

N%%+* 1+*'1+/+$* #<&'?)*'#$5 <+?'$$'$? #> =+)1 377 6]7
[<&'?)*'#$% '$-D11+( E\F 3
N--1+*'#$ #> >D*D1+ )%%+* 1+*'1+/+$* #<&'?)*'#$ 43 4`

7++*$ ,*$%,*3*'$ &F(%A#$%&'D *'1 &4 V*#, 9=B 9==

[*2+1 )%%+* 1+*'1+/+$* #<&'?)*'#$%5 %D-2 )% *2+ -#%*% )%%#-')*+( B'*2 *2+ 1+/#A)& )$( ('%;#%)& #> )%<+%*#%
)$( #*2+1 (+%'?$)*+( %D<%*)$-+% &#-)*+( '$ C9" <D'&('$?%5 2)A+ $#* <++$ 1+-#?$'K+( '$ *2+ -#$%#&'()*+(
>'$)$-')& %*)*+/+$*% (D+ *# *2+ >)-* *2)* *2+= )1+ %D<@+-* *# %+A+1)& D$-+1*)'$*'+%G C9" ?+$+1)&&= '$-D1% *2+
-#%* #> 1+/#A'$? )$( ('%;#%'$? 1+?D&)*+( %D<%*)$-+% (D1'$? /)@#1 <D'&('$? 1+$#A)*'#$%R -#$%+QD+$*&= *2+
*'/'$? )$( %-#;+ #> *2+%+ 1+$#A)*'#$% -)$$#* <+ 1+)%#$)<&= +%*'/)*+( )* *2'% *'/+ )$( *2+1+>#1+ >)'1 A)&D+%
-)$$#* <+ 1+)%#$)<&= (+*+1/'$+(G "2)$?+% '$ *2+%+ )%%D/;*'#$% )$( D$-+1*)'$*'+% -#D&( /)*+1')&&= )>>+-*
C9"J% )%%+*% )$( &')<'&'*'+% )% B+&& )% *2+ 1+%D&*'$? )/#1*'K)*'#$ )$( )--1+*'#$ +T;+$%+% 1+&)*+( *# *2+
)%%+* 1+*'1+/+$* #<&'?)*'#$G

;9Y /&'$%'A*'$ K%#F%(%$%*+

"&)'/% 2)A+ <++$ /)(+ )?)'$%* C9" '$ *2+ $#1/)& -#D1%+ #> #;+1)*'#$%G V+?)& ;1#-++('$?% >#1 *B#
-&)'/% B+1+ ;+$('$? )* 0)1-2 345 6748 E>'A+ '$ 674^FG C9" 2)% #$+ -&)'/ *2)* '* <+&'+A+% B'&& &'P+&= 1+%D&*
'$ ) &')<'&'*= B2+1+ *2+ )/#D$* '% D$(+*+1/'$)<&+ E#$+ '$ 674^F )$( #$+ -&)'/ *2)* '* <+&'+A+% *2)* #D*-#/+
'% D$(+*+1/'$)<&+5 )% '% *2+ &')<'&'*= )/#D$* E$#$+ '$ 674^FG O$ 6748 C9" 2)% K+1# -&)'/% *2)* '* <+&'+A+%
*2+ #D*-#/+ '% D$&'P+&= E>#D1 '$ 674^FG



;BY )*(#$*1 6#,$V @,#'+#-$%&'+

C9" '% 1+&)*+( )% ) 1+%D&* #> -#//#$ #B$+1%2'; *# )&& ?#A+1$/+$* (+;)1*/+$*%5 )?+$-'+% )$( "1#B$
-#1;#1)*'#$%G C9" +$*+1% '$*# *1)$%)-*'#$% B'*2 *2+%+ +$*'*'+% '$ *2+ $#1/)& -#D1%+ #> <D%'$+%% )$( #$
$#1/)& *1)(+ *+1/%G UD1'$? *2+ =+)15 C9" 1+-+'A+( -#//#$ %+1A'-+% B2'-2 B+1+ #<*)'$+( B'*2#D* -2)1?+
>1#/ #*2+1 ?#A+1$/+$* (+;)1*/+$*% )% ('%-&#%+( <+&#BG

#J /&33&' +*,H%-*+ N,&H%1*1 W%$.&0$ -.#,A* FV &$.*, A&H*,'3*'$ 1*N#,$3*'$+ #'1 #A*'-%*+

UD1'$? *2+ =+)15 C9" 1+-+'A+( %+1A'-+% B'*2#D* -2)1?+ >1#/ #*2+1 ?#A+1$/+$* (+;)1*/+$*% )$(
)?+$-'+%G H2+%+ %+1A'-+% 2)A+ <++$ 1+-#?$'K+( '$ C9"L% "#$%#&'()*+( .*)*+/+$* #> [;+1)*'#$% )$(
U+;)1*/+$*)& C+* ,'$)$-')& M#%'*'#$ )% >#&&#B%b

81) '9-;4%)34 -, 3-**%&4< <=;> <=;?

a/;&#=+1L% -#$*1'<D*'#$% *# *2+ 2+)&*2 )$( (+$*)& '$%D1)$-+ ;&)$% ;1#A'(+(
<= H1+)%D1= S#)1( .+-1+*)1')* 6\5`^4 345637

a/)'&5 ()*) -+$*1+ )$( $+*B#1P %+1A'-+% )$( *2+ +/)'&5 ()*) -+$*1+ )$(
$+*B#1P %D;;#1* D$'* )% B+&& )% *2+ )-QD'%'*'#$ )$( ;1#A'%'#$ #>
2)1(B)1+ )$( %#>*B)1+ >#1 +$( D%+1 (+A'-+% ;1#A'(+( <= .2)1+(
.+1A'-+% ")$)() 4]5]66 4`58\]

V+?)& %+1A'-+% ;1#A'(+( <= WD%*'-+ ")$)() 68\ 6_]
i#1P+1%L -#/;+$%)*'#$ <+$+>'*% ;1#A'(+( <= a/;&#=/+$* )$( .#-')&

U+A+&#;/+$* ")$)() 4^^ 668
N--#//#()*'#$ .+1A'-+% ;1#A'(+( <= MD<&'- .+1A'-+% )$( M1#-D1+/+$*

")$)() EM.M"F 4`8 4`8

@&$#( BED;L9 BED?LC

H2+ I#A+1$/+$* 2)% -+$*1)&'K+( %#/+ #> '*% )(/'$'%*1)*'A+ )-*'A'*'+% >#1 +>>'-'+$-=5 -#%*Z+>>+-*'A+$+%%
;D1;#%+% )$( +-#$#/'- (+&'A+1= #> ;1#?1)/% *# *2+ ;D<&'-G N% ) 1+%D&*5 *2+ I#A+1$/+$* D%+% -+$*1)&
)?+$-'+% )$( -#//#$ %+1A'-+ #1?)$'K)*'#$% %# *2)* #$+ (+;)1*/+$* ;+1>#1/% %+1A'-+% >#1 )&& #*2+1
(+;)1*/+$*% )$( )?+$-'+% B'*2#D* -2)1?+G H2+ -#%*% #> *2+%+ %+1A'-+%5 %D-2 )% *2+ ;)=1#&& )$( -2+QD+
'%%D)$-+ %+1A'-+% ;1#A'(+( <= MD<&'- .+1A'-+% )$( M1#-D1+/+$* ")$)()5 )1+ $#* '$-&D(+( '$ C9"J%
"#$%#&'()*+( .*)*+/+$* #> [;+1)*'#$% )$( U+;)1*/+$*)& C+* ,'$)$-')& M#%'*'#$G

H2+ )-*'A'*'+% 1+&)*+( *# *2+ +/)'&5 ()*) -+$*1+ )$( $+*B#1P %+1A'-+% D$'* )$( *2+ +/)'&5 ()*) -+$*1+ )$(
$+*B#1P %D;;#1* D$'* B+1+ *1)$%>+11+( *# .2)1+( .+1A'-+% ")$)() E.."F #$ C#A+/<+1 4^5 6744G
N(('*'#$)&&=5 *2+ )-*'A'*'+% 1+&)*+( *# *2+ )-QD'%'*'#$ )$( ;1#A'%'#$ #> 2)1(B)1+ )$( %#>*B)1+ >#1 +$( D%+1
(+A'-+% B+1+ *1)$%>+11+( *# .." #$ N;1'& 35 6743G H2+ %+1A'-+% ;1#A'(+( )>*+1 *2+%+ *1)$%>+1 ()*+% )1+
1+-#?$'K+( B'*2#D* -2)1?+G



FJ P$.*, $,#'+#-$%&'+ W%$. ,*(#$*1 N#,$%*+

81) '9-;4%)34 -, 3-**%&4< <=;> <=;?

N--#D$*% 1+-+'A)<&+ >1#/ #*2+1 ?#A+1$/+$* (+;)1*/+$*% )$( )?+$-'+% 64534\ _53^7
N--#D$*% ;)=)<&+ *# #*2+1 ?#A+1$/+$* (+;)1*/+$*% )$( )?+$-'+% 4_5\8` 6^5_6]
aT;+$%+% k [*2+1 ?#A+1$/+$* (+;)1*/+$*% )$( )?+$-'+% 8`5\]6 \45]4]
9+A+$D+% k [*2+1 ?#A+1$/+$* (+;)1*/+$*% )$( )?+$-'+% ^45^73 _3564]

aT;+$%+% )$( 1+A+$D+% ('%-&#%+( '$ <F +T-&D(+ -#//#$ %+1A'-+% ;1#A'(+( B'*2#D* -2)1?+5 B2'-2 )1+
)&1+)(= ('%-&#%+( '$ )FG

-J /#'#1#O5,#'-*O^#W#%% @*(*+-&N* /&,N&,#$%&'

C9" 2)% ) 1+&)*+( ;)1*= 1+&)*'#$%2'; B'*2 *2+ >#&&#B'$? $#$Z>+(+1)& ?#A+1$/+$* +$*'*=b

C9" B)% ) >#D$('$? /+/<+1 #> *2+ ")$)()Z,1)$-+Zc)B)'' H+&+%-#;+ "#1;#1)*'#$5 ) *)TZ+T+/;*5 $#*Z
>#1Z;1#>'* #1?)$'K)*'#$ +%*)<&'%2+( D$(+1 c)B)'' %*)*+ &)B *# (+%'?$5 -#$%*1D-* )$( #;+1)*+ ) &)1?+ #;*'-)&
*+&+%-#;+ $+)1 *2+ %D//'* #> 0)D$) p+)5 c)B)''5 h.N5 )&#$? B'*2 &)<#1)*#1'+%5 +QD';/+$* )$(
)%%#-')*+( '$%*)&&)*'#$%G H2+ "#1;#1)*'#$ B)% +%*)<&'%2+( '$ 4\`_ <= ) H1';)1*'*+ N?1++/+$* )/#$? *2+
C9"5 *2+ "+$*1+ C)*'#$)& (+ &) 9+-2+1-2+ .-'+$*'>'QD+ #> ,1)$-+ )$( *2+ h$'A+1%'*= #> c)B)''G C9"
/)P+% )$$D)& -#$*1'<D*'#$% *# >D$( '*% _6G^l %2)1+ #> *2+ -#%* #> #;+1)*'#$% #> *2+ *+&+%-#;+ )$( 1+-+'A+%
$# ('1+-* <+$+>'* '$ 1+*D1$G c#B+A+15 )% ) 1+%D&* #> C9"J% -#$*1'<D*'#$%5 ")$)() 1+-+'A+% )--+%% *#
*+&+%-#;+ #<%+1A)*'#$ 2#D1% >#1 ")$)(')$ )%*1#$#/+1%G N% ) >#D$('$? /+/<+15 C9" -)$ );;#'$* >#D1 #>
*2+ 47 /+/<+1% #> *2+ <#)1( #> ('1+-*#1%G H2+ C9" 1+&)*'#$%2'; B'*2 ",cH '% -#$%'(+1+( ) ?#A+1$/+$*
;)1*$+1%2'; >#1 )--#D$*'$? ;D1;#%+% )$( ",cH 1+%D&*% )1+ ;1#;#1*'#$)&&= -#$%#&'()*+( '$ *2+%+
%*)*+/+$*%G O$ 67485 C9" -#$*1'<D*+( j3G\ /'&&'#$ *# ",cH Ej3G_ /'&&'#$ '$ 674^FG H2+%+ -#$*1'<D*'#$% )1+
+&'/'$)*+( D;#$ -#$%#&'()*'#$G ",cHJ% -#$(+$%+( >'$)$-')& '$>#1/)*'#$ >#1 *2+ ;+1'#( +$(+( U+-+/<+1 34
'% )% >#&&#B%b

81) '9-;4%)34 -, 3-**%&4< M*-*3F*, 9;D
<=;?

M*-*3F*, 9;D
<=;B

H#*)& )%%+*% 6^5437 675]4`
H#*)& &')<'&'*'+% 45^]8 45^`\

H#*)& D$1+%*1'-*+( $+* )%%+*% 635^__ 4\563]

H#*)& 1+A+$D+% 4^5^6^ 475376
H#*)& +T;+$%+% 4_5]8] \5^\7

C+* #;+1)*'$? 1+%D&*% 8^` `46

C9"J% >D*D1+ -#$*1)-*D)& #<&'?)*'#$% *# ",cH )1+ $#* '$-&D(+( '$ *2+ *1)$%>+1 ;)=/+$* -#$*1)-*D)&
#<&'?)*'#$% EC#*+ 44F )$( )1+ )% >#&&#B%b

81) '9-;4%)34 -, 3-**%&4< <=;L <=;C <=;E <=<=
<=<; #'1
$.*,*#4$*, @&$#(

",cH _537] _5_4` _5^4] _5^]8 _58`] 665^7`



1J @8@ X'$*,'#$%&'#( PF+*,H#$&,VD KK/

C9" 2)% ) 1+&)*+( ;)1*= 1+&)*'#$%2'; B'*2 *2+ >#&&#B'$? $#$Z>+(+1)& ?#A+1$/+$* +$*'*=b

C9" '% ) /+/<+1 %'$-+ N;1'& 674^ #> *2+ H0H O$*+1$)*'#$)& [<%+1A)*#1=5 VV" EgHO[gF5 ) *)TZ+T+/;*5 $#*Z
>#1Z;1#>'* #1?)$'K)*'#$ +%*)<&'%2+( D$(+1 *2+ %*)*+ &)B #> U+&)B)1+5 h.NG HO[ B)% '$-#1;#1)*+( '$ 0)=
674_ )$( >#1/+( >#1 *2+ ;D1;#%+ #> *2+ +T+-D*'#$ #> *2+ H2'1*= 0+*+1 H+&+%-#;+ M1#@+-* *21#D?2 *2+
-#$%*1D-*'#$5 -#//'%%'#$'$? )$( #;+1)*'#$ #> )$ #<%+1A)*#1=G H2+ "#1;#1)*'#$ B)% +%*)<&'%2+( '$ 674_ <=
*2+ 9+?+$*% #> *2+ h$'A+1%'*= #> ")&'>#1$') Egh"gF5 *2+ ")&'>#1$') O$%*'*D*+ #> H+-2$#&#?= Eg")&*+-2gF5 *2+
C)*'#$)& O$%*'*D*+% #> C)*D1)& .-'+$-+% EW);)$F EgCOC.gF )$( *2+ C)*'#$)& N%*1#$#/'-)& [<%+1A)*#1'+% #>
*2+ "2'$+%+ N-)(+/= #> .-'+$-+% EgCN["gFG H2+ U+;)1*/+$* #> .-'+$-+% #> H+-2$#&#?=5 I#A+1$/+$* #>
O$(') EgU.HgF )$( *2+ C9" %D<%+QD+$*&= <+-)/+ /+/<+1% '$ 674_ )$( 674^ 1+%;+-*'A+&=G H2+ C9"
1+&)*'#$%2'; B'*2 HO[ '% -#$%'(+1+( ) ?#A+1$/+$* ;)1*$+1%2'; >#1 )--#D$*'$? ;D1;#%+% )$( HO[ 1+%D&*% )1+
;1#;#1*'#$)&&= -#$%#&'()*+( '$ *2+%+ %*)*+/+$*%GH2+ C9" /+/<+1%2'; ;)1*'-';)*'#$ B)% 4\G^l )% #> 34
U+-+/<+1 674^ <)%+( #$ *2+ )??1+?)*+ ;&+(?+( <= )&& -D11+$* ;)1*'+%G O$ 67485 C9" -#$*1'<D*+( j4G\
/'&&'#$ >#1 HO[J% N%%+*% h$(+1 "#$%*1D-*'#$G HO[J% -#$(+$%+( >'$)$-')& '$>#1/)*'#$ >#1 *2+ ;+1'#( +$(+(
U+-+/<+1 34 '% )% >#&&#B%b

81) '9-;4%)34 -, 3-**%&4< M*-*3F*, 9;D
<=;?

M*-*3F*, 9;D
<=;B

H#*)& )%%+*% `\574^ 4_5^\`
H#*)& &')<'&'*'+% 6^5838 4]58^^

H#*)& D$1+%*1'-*+( $+* )%%+*% ^353`\ E_57^]F

H#*)& 1+A+$D+% ``57]_ 4_54^7
H#*)& +T;+$%+% 4\57_7 4]567`

C+* #;+1)*'$? 1+%D&*% ^]57__ E_57^`F

C9"J% >D*D1+ -#$*1)-*D)& #<&'?)*'#$% *# HO[ )1+ $#* '$-&D(+( '$ *2+ *1)$%>+1 ;)=/+$* -#$*1)-*D)&
#<&'?)*'#$% EC#*+ 44F )$( )1+ )% >#&&#B%b

81) '9-;4%)34 -, 3-**%&4< <=;L <=;C <=;E <=<=
<=<; #'1
$.*,*#4$*, @&$#(

HO[ 8^5`46 __548` _]5^67 4]533^ 3]5\^7 64^58]_



;?Y @,#'+4*, &4 $.* $,#'+%$%&' N#V3*'$+ 4&, %3N(*3*'$%'A +#(#,V N#V3*'$+ %' #,,*#,+

H2+ I#A+1$/+$* #> ")$)() '/;&+/+$*+( %)&)1= ;)=/+$*% '$ )11+)1% '$ 674^G N% ) 1+%D&*5 ) #$+Z*'/+
;)=/+$* B)% '%%D+( *# +/;&#=++% )$( B'&& <+ 1+-#A+1+( >1#/ *2+/ '$ *2+ >D*D1+G a/;&#=++% *2)* B+1+ #$
&+)A+ B'*2#D* ;)= B2+$ *2+ '$'*')& #$+Z*'/+ *1)$%'*'#$ ;)=/+$*% B+1+ '%%D+( B'&& 1+-+'A+ *2+ *1)$%'*'#$
;)=/+$* %2#1*&= )>*+1 *2+'1 1+*D1$ *# B#1P >1#/ *2+'1 &+)A+ B'*2#D* ;)=G H2+ *1)$%'*'#$ *# %)&)1= ;)=/+$*% '$
)11+)1% >#1/% ;)1* #> *2+ *1)$%>#1/)*'#$ '$'*')*'A+ *2)* 1+;&)-+% *2+ ;)= %=%*+/ )$( )&%# %*1+)/&'$+% )$(
/#(+1$'K+% *2+ ;)= ;1#-+%%+%G H2'% -2)$?+ *# *2+ ;)= %=%*+/ 2)( $# '/;)-* #$ *2+ +T;+$%+% #> C9"G
c#B+A+15 '* ('( 1+%D&* '$ *2+ D%+ #> )(('*'#$)& %;+$('$? )D*2#1'*'+% <= C9"G M1'#1 *# =+)1 +$(5 *2+ *1)$%'*'#$
;)=/+$*% >#1 '/;&+/+$*'$? %)&)1= ;)=/+$*% '$ )11+)1% B+1+ *1)$%>+11+( *# ) -+$*1)& )--#D$* )(/'$'%*+1+(
<= MD<&'- .+1A'-+% )$( M1#-D1+/+$* ")$)() EM.M"F5 B2# '% 1+%;#$%'<&+ >#1 *2+ )(/'$'%*1)*'#$ #> *2+
I#A+1$/+$* ;)= %=%*+/G

;>Y @,#'+4*,+ 4,&3_$& &$.*, A&H*,'3*'$ 1*N#,$3*'$+

H1)$%>+1% #> *)$?'<&+ -);'*)& )%%+*% <+*B++$ ?#A+1$/+$* (+;)1*/+$*% )$( C9" 2)A+ #--D11+( '$ 674^
)$( 6748G

H2+ *1)$%)-*'#$ '% )% >#&&#B%b

81) '9-;4%)34 -, 3-**%&4< <=;> <=;?

C+* *)$?'<&+ -);'*)& )%%+* *1)$%>+1% _` \3

@&$#( BL E9

;LY 2*A3*'$*1 X'4&,3#$%&'

M1+%+$*)*'#$ <= %+?/+$* '% <)%+( #$ *2+ C9"J% ;1#?1)/ )&'?$/+$* )1-2'*+-*D1+ EMNNFG C9" )&&#-)*+%
*1)$%)-*'#$% #A+1 *2+ MNN '$ )--#1()$-+ B'*2 %*+B)1(%2'; ;1'$-';&+%5 <)%+( #$ *2+ M#1*>#&'#%5 S1)$-2 #1
O9NM *2)* '% 1+%;#$%'<&+ >#1 /)$)?'$? *2+ 1+%#D1-+G

H2+ ;1+%+$*)*'#$ <= %+?/+$* '% <)%+( #$ *2+ %)/+ )--#D$*'$? ;#&'-'+% )% (+%-1'<+( '$ *2+ .D//)1= #>
%'?$'>'-)$* )--#D$*'$? ;#&'-'+% '$ C#*+ 6G H2+ >#&&#B'$? *)<&+ ;1+%+$*% *2+ +T;+$%+% '$-D11+( )$( 1+A+$D+%
?+$+1)*+( >#1 *2+ /)'$ ;1#?1)/ )-*'A'*'+%5 <= /)@#1 #<@+-* #> +T;+$%+% )$( <= /)@#1 *=;+ #> 1+A+$D+%G H2+
%+?/+$* 1+%D&*% >#1 *2+ ;+1'#( )1+ )% >#&&#B%b



(in thousands of dollars)

Technology
Development

and
Advancement

Industrial
Research
Assistance
Program

Science
Infrastructure

and
Measurement

Internal
Services

2016

Total

2015

Total

Transfer payments

Grants and contributions - 231 115 61 162 560 292 837 263 756

Total transfer payments - 231 115 61 162 560 292 837 263 756

Operating expenses

Salaries and employee benefits 233 411 49 642 36 558 103 443 423 054 432 002

Utilities, material and supplies 32 552 254 4 297 35 944 73 047 79 384

Amortization of tangible capital assets 26 257 34 3 357 25 831 55 479 56 786

Professional services 24 968 4 612 8 641 30 113 68 334 71 491

Repair and maintenance 7 809 8 483 12 535 20 835 19 012

Payment in lieu of taxes - 8 - 12 410 12 418 14 673

Transportation and communication 8 121 2 569 2 393 1 707 14 790 14 480

Rentals 942 1 649 620 5 159 8 370 8 324

Awards 26 4 - 2 106 2 136 1 720

Loss (gain) on disposal of tangible capital
assets 1 798 - 135 (48) 1 885 643

Costs of goods sold 398 - 381 28 807 659

Information 880 110 163 771 1 924 1 773

Bad debts - - - 298 298 701

Other 112 1 1 726 115 1 954 464

Total operating expenses 337 274 58 891 58 754 230 412 685 331 702 112

Total expenses 337 274 290 006 119 916 230 972 978 168 965 868

Revenues

Research services 46 888 - 5 196 - 52 084 46 205

Technical services 76 949 937 3 464 7 223 88 573 75 029

Intellectual property, royalties and fees 650 - - 8 410 9 060 7 498

Sales of goods and information products 4 945 - 1 653 5 6 603 4 168

Rentals 110 - 12 6 391 6 513 5 604

Grants and contributions 571 - 14 146 1 870 16 587 2 414

Lease inducement revenue - - - 2 548 2 548 2 548

Other 431 - 2 329 970 3 730 3 332

Revenues earned on behalf of Government - - - (100) (100) (75)

Total revenues 130 544 937 26 800 27 317 185 598 146 723

Net cost of operations before government

funding and transfers 206 730 289 069 93 116 203 655 792 570 819 145
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1. Introduction

This document provides summary information on the measures taken by NRC to maintain
an effective system of internal control over financial reporting, including information on
internal control management, assessment results and related action plans.

Detailed information on NRC’s authority, mandate and program activities can be found in
the 2015-16 Departmental Performance Report and the 2016-17 Report on Plans and
Priorities.

2. Departmental system of internal control over financial reporting

2.1 Internal control management

NRC has a well-established governance and accountability structure to support
departmental assessment efforts and oversight of its system of internal control. A
departmental internal control management framework, approved by the Deputy Head, is in
place which includes:

" Organizational accountability structures as they relate to internal control management
to support sound financial management, including roles and responsibilities of senior
managers in their areas of responsibility for control management;

" Values and ethics;

" Ongoing communication and training on statutory requirements, and policies and
procedures for sound financial management and control; and

" At least semi-annual monitoring of and regular updates on internal control
management, as well as the provision of related assessment results and action plans
to the Deputy Head and departmental senior management and, as applicable, the
Departmental Audit Committee.

The Departmental Audit Committee provides advice to the Deputy Head on the adequacy
and functioning of NRC’s risk management, control and governance frameworks and
processes.

2.2 Service arrangements relevant to financial statements

NRC relies on other organizations for the processing of certain transactions that are
recorded in its financial statements as follows:

Common arrangements
" Public Works and Government Services Canada centrally administers the payments of

salaries and the procurement of goods and services in accordance with NRC’s
Delegation of Authority, and provides some accommodation on behalf of NRC;

" The Treasury Board of Canada Secretariat provides NRC with information used to
calculate various accruals and allowances, such as the accrued severance liability;

" The Department of Justice Canada provides legal services to NRC; and
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" Shared Services Canada provides information technology (IT) infrastructure services
to NRC in the areas of data centre and network services. The scope and
responsibilities are addressed in the interdepartmental arrangement between Shared
Services Canada and NRC.

3. Departmental assessment results during fiscal year 2015-16

The key findings and significant adjustments required from the current year’s assessment
activities are summarized below.

3.1 New or significantly amended key controls

In July 2014, NRC was subject to a cyber-intrusion on its IT infrastructure. As a result, the
financial system and network access was completely shut down for a short period of time,
and limited access was restored for most of the business process by the end of 2014-15
with some business processes still being restored at the beginning of 2015-16. As
significant business processes, that had been modified during 2014-15, have reverted
back to their original state, design effectiveness testing was conducted on the original key
controls.

3.2 Ongoing monitoring program

As part of its rotational ongoing monitoring (OGM) plan, NRC completed its reassessment
of financial controls within procurement to payment, transfer payments, capital assets,
inventory, payroll administration, revenues/receivables and master data management
business processes, as well as entity level controls and information technology general
controls (ITGC).

For the most part, the key controls tested performed as intended, with remediation
required as follows:

" Procurement to payment: Consistent with last year’s assessment, inconsistencies
remain regarding the application of expenditure initiation and section 34 for expenses
with payments made to other government departments through interdepartmental
settlements. NRC is in the process of developing and implementing electronic approvals
for purchases, including goods or services received from other government departments,
which will address these inconsistencies (in progress);

" Transfer payments: Assessment of contribution files demonstrated compliance with most
of the existing policies and business processes. However, consistent with last year’s
assessment, the application of established Section 34 and Section 33 account
verification procedures was not always applied consistently. Some of these deficiencies
are the result of a slow move back to NRC’s electronic environment following the cyber-
intrusion. In fact, some instances may have been prevented with electronic access to
documentation. All deficiencies were communicated to management and to the
responsible parties. Necessary remediation measures have been or are currently being
implemented by NRC (in progress);

" Capital assets: Consistent with last year’s assessment, improvement opportunities with
regard to some key financial controls at the lower level business processes for capital
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assets remain. Specific remediation activities for infrastructure capital projects were
undertaken, due to a change in business process, which was detected during ongoing
monitoring activities. Lower level custodianship accountability issues are ongoing as
they require clarification. A complete review of the business processes surrounding the
administration of capital assets is underway (in progress);

" Payroll: Gaps between the NRC and the government of Canada’s payroll administration
framework are expected to be completely remediated in 2015-16 following the
implementation of the new Federal pay system Phoenix and a review of all NRC payroll
business processes (in progress);

" Master data: A periodical review plan is currently in development (in progress);

" Delegation of Authority Application (DAA): Phase II, which has been implemented,
results in the application being fully embedded in SAP. Phase III, which is currently
under development, will introduce the new functionality of electronic authorizations,
which will eliminate any improper segregation of duties at the transaction level, if
conflictual roles are assigned. A temporary monitoring plan of conflicting roles has been
created and is currently being implemented (in progress); and

" Revenue: In 2012-13 the revenue control framework was streamlined, strengthened and
standardized including the implementation of a continuous review of revenue files. Since
then, some significant aspects of the business processes have been continuously
improving. Due to the significance of the business process changes introduced, some
elements are not fully entrenched in operations. A complete review of the revenue
management framework business processes is underway. In order to ensure that
operational effectiveness was fully assessed, alternate testing was conducted to ensure
that revenues were appropriately recorded (in progress).

4. Departmental action plan

4.1 Progress during fiscal year 2015-16

NRC continued to conduct its ongoing monitoring according to the previous fiscal year’s rotation
plan as shown in the following table.

Previous year’s rotational
ongoing monitoring plan
for current year

Status

Entity level controls,
information technology
general controls, inventory
and payroll administration

Completed as planned and no remedial actions required.

Procurement to payment,
transfer payments, capital
assets and master data

Completed as planned with some remedial actions
complete and some underway.



Unaudited 4

Previous year’s rotational
ongoing monitoring plan
for current year

Status

Revenues, receivables and
receipts

Some operating effectiveness testing delayed or
alternatively tested due to delays in fully operationalizing
the management action plan.

In 2015-16, NRC did not conduct any additional work other than the progress made under
the ongoing monitoring plan

4.2 Action plan for the next fiscal year and subsequent years

NRC’s rotational ongoing monitoring plan over the next three years, based on an annual
validation of the high risk processes and controls and related adjustments to the ongoing
monitoring plan as required, is shown in the following table.

Key control areas
Fiscal year

2016-17
Fiscal year

2017-18
Fiscal year

2018-19

ELCs " " "

ITGCs under departmental
management

" " "

Procurement to payment " " "

Transfer payments " " "

Capital assets " " "

Inventory "

Payroll administration " "

Revenues, receivables and
receipts

" " "

Master data – customers /
vendors

"

In addition to the ongoing monitoring rotational plan, NRC also plans to review remediation
actions completed in 2016-17 in all areas in which issues were noted in Section 3. NRC
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also plans to continue remediation of adjustments identified during its assessments. When
new business processes are introduced, or significant internal control process changes
occur, NRC will proactively identify, document and test key controls based on associated
risks. The results will be incorporated into the assessment plan and the ongoing
monitoring program.


