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/.*4.*0!L#E!F'!<>,+&=!895.$.+,!<+2'*0!/1*:+.'*#%!#*4!"&:5*.:#%!@%.0*=&*+!

JF-"6->/=0>"?O"0F-"C5:"5<5=7>1>"-,-6.1>-"F52-">F?M<"0F50"<?<-"?O"0F-">7>0-4>"56-"C??B".5<B1B50->"O?6"
144-B150-"6-/>-"1<"0F-16"./66-<0"O?648"""

/.*4.*0!L$E!M1=#*!<&2;.:&,!N#+#!O#2&5'1,&!PM<NOQ!M#,!<'=&!6&1,#$%&!"&:5*.:#%!
)'=7'*&*+,!

W3UY"5::-56>"0?"^-"5"C??B".5<B1B50-"O?6"0-.F<1.5=".?4:?<-<0"6-/>-8""3:-.1O1.5==7b"0F-"I<O?64501?<"
(5<5C-4-<0"5<B"U505"(5<5C-4-<0"0-.F<1.5=".?4:?<-<0>">F?/=B"^-".?<>1B-6-B"O?6"/>-"1<"0F-"f0?S^-g"
56.F10-.0/6-8"



!"#$%&'()*+$&',&-*.&/+*)0(1(&!%.#23"

Q"

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

6&:'==&*4#+.'*!DE!)'*,.4&2!6&1,&!'(!<'=&!"&:5*.:#%!)'=7'*&*+,!

I<2->01C50-"0F-"6-/>5^1=107"?O">?4-"0-.F<1.5=".?4:?<-<0>"1<"0F-"W3UY"B505"M56-F?/>-"5>":560"?O"0F-"f0?"
^-g"WIX">?=/01?<8"""JF-"W3UY"6-/>5^1=107"B-051=>"M1=="^-"O/60F-6"1<2->01C50-B"1<"0F-"4?^1=1c501?<"5<B"
B->1C<":F5>->8"

/.*4.*0!RE!F'!<.*0%&!<>,+&=!5#,!)'=72&5&*,.;&!)';&2#0&!

YF1=-"0F-"DF?B-"I>=5<B">7>0-4>"B1>./>>-B"1<"0F1>">-.01?<"56-"0F-".=?>->0"5251=5^=-"5^=-"0?":6?21B-"WIX"
O/<.01?<5=107"^7">/::?601<C"?<-"?6"4?6-"?O"0F-"6-a/16-B".?4:?<-<0>"0?">?4-"B-C6--b"<?"?<-">7>0-4"1>"
5^=-"0?":6?21B-"0F-"O/=="65<C-"?O"O/<.01?<5=107"6-a/16-B8""JF-"O/<.01?<5="5<B"0-.F<1.5="C5:SO10"5>>->>4-<0"
O?6"-5.F">7>0-4"457"^-"O?/<B"1<"3-.01?<"R8"
"



!"#$%&'()*+$&',&-*.&/+*)0(1(&!%.#23"

G"

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

2 @772'#:5!
JF-"DF?B-"I>=5<B"IJ">7>0-4>"5>>->>-B"1<"0F1>"6-:?60"-,1>0"50"0F-":F7>1.5="=-2-="5<B">/::?60"./66-<0"F-5=0F"
1<>/65<.-"5<B"F/45<">-621.-":6?C654>8""JF-":/6:?>-"?O"0F-"C5:"5<5=7>1>"1>"0?"B-0-641<-"MF1.Fb"1O"5<7b"IJ"
>7>0-4>"41CF0"^-"6-S/>-B"0?">/::?60"0F-"DF?B-"I>=5<B"WIX8""JF-"6->/=0>"?O"0F1>"5<5=7>1>">/::?60"0F-"
:=5<<1<C"O?6"0F-"3050-_>"W-5=0F"I<O?64501?<"+,.F5<C-"[WIX]8"""

"

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

43%.&5&6&!%71%8&,%9"+19*)&:&
;<+931#+*)&=#>.#+%+3(&

 \5=1B50-"0F-"0-.F<1.5="N"O/<.01?<5=".?4:?<-<0>b"0?"-<>/6-"
0F50"-5.F"1>"5::=1.5^=-"0?"DF?B-"I>=5<B"

 IB-<01O7"41>>1<C".?4:?<-<0>"

43%.&?&6&'$%+31@0&!%)%7*+3&=<22%+3&',&
/((%3(&

 U-0-641<-"MF1.F"./66-<0"IJ"5>>-0>"56-":?0-<015=".5<B1B50->"
O?6"5/0?4501<C"?<-"?O"4?6-"WIX"=?C1.5=".?4:?<-<0[>]"

43%.&A&6&/((%((&=<22%+3&',&/((%3(&  U?./4-<0"-5.F"5>>-0_>"5^1=107"0?"O/=O1=="0F-"0-.F<1.5="5<B"
O/<.01?<5=".?4:?<-<0>"1B-<01O1-B"1<"30-:"!!

43%.&B&6&=#+$<93&;13C-*.&/+*)0(1(&  U-0-641<-"F?M"M-=="0F-"IJ"5>>-0>"1B-<01O1-B"O10"0F-"O/<.01?<5="
5<B"0-.F<?=?C7"6-a/16-4-<0>"O?6"0F-".?4:?<-<0"

43%.&D&6&E%3%2>1+%&'>.)%>%+3*31#+&
F.31#+(&

 U-0-641<-"DF?B-"I>=5<B"+,.F5<C-"14:=-4-<0501?<"?:01?<>"
0?":6?21B-"25671<C"=-2-=>"?O">-621.-"

,*-./#%01%23$%453678*8%4$$/93):%!.;;3/7%

"

JF1>"5::6?5.F"5<B">54:=-"5601O5.0>"56-"1<.=/B-B"1<";::-<B1,"#8"

"

!"#$%0"
D-21-M"

J-.F<1.5="N"
A/<.01?<5="
H?4:?<-<0>"

!"#$%<%
IB-<01O7"
D-=-25<0"
H/66-<0"IJ"
;>>-0>%

30-:"P"
488#88%

=.//#5"%>?%
488#"8"

!"#$%@"
H?<B/.0"A10S
)5:";<5=7>1>%

30-:"9"
U-0-641<-"
I4:=-4-<05
01?<"`:01?<>"



!"#$%&'()*+$&',&-*.&/+*)0(1(&!%.#23"

K"

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

3 )122&*+!<+#+&!S"!<>,+&=,!8*;.2'*=&*+!
JF1>">-.01?<":6?21B->"5<"1<2-<0?67"5<B"^61-O"B->.61:01?<"?O"0F-">7>0-4>"-=1C1^=-"O?6":?0-<015="6-/>-"1<"0F-"
DF?B-"I>=5<B"WIX8""JF->-">7>0-4>"M-6-"0F-">/^@-.0>"?O"&'()_>"C5:"5>>->>4-<0"B->.61^-B"0F6?/CF?/0"
0F1>"B?./4-<08""J?"a/5=1O7"O?6"/>-"1<"5"WIXb"0F-">7>0-4"4/>0">501>O7"50"=-5>0"?<-"O/<.01?<5=">?O0M56-"
.?4:?<-<0"1B-<01O1-B"5>"^-1<C"1<0-C65="0?"0F-"=?C1.5="B->1C<"B-O1<-B"^7"0F-"+,.F5<C-"D-O-6-<.-"
;6.F10-.0/6-8""JF-"=?C1.5="B->1C<"1>">F?M<"1<";::-<B1,"H8""

JF-"3050-"?O"DF?B-"I>=5<B"1B-<01O1-B">-2-65=">7>0-4>"O?6"6-21-M"1<.=/B1<CT""

 I<DW`U+3"

 DI0-"H56-"

 ((I3"

 W3UY"
%

JF-"1<0-65.01?<"?O"0F->-">7>0-4>"5<B"0?"MF1.F"O/<.01?<5=".?4:?<-<0[>]"-5.F">7>0-4"1>"5=1C<-B"56-"
1==/>0650-B"1<"A1C/6-"#8"

U-051=-B"1<O?64501?<"?<"0F->-">7>0-4>"1>".?<051<-B"1<";::-<B1,";8



-=/>.#!+)%(>#!"#$%&#'(%)*+,+#-.&/01##

!%"

E2*@3&@#2&1+3%2+*)&<(%&#+)0& & $"#%!!"&'()"**'"

,*-./#%<A%%=.//#5"%>?%878"#;8%'7%B>C%D#E#/#5)#%F9G#6%,.5)"*9536%=9;$95#5"%

"

A1<5<.15="
(5<5C-4-<0"
N"D-:?601<C

'=5<"
H-601O1.501?<"N"
D1>Z"(C40

'6-41/4"N"
J5,"H6-B10"
'6?.->>1<C

+=1C1^1=107"
;>>->>4-<0

H?4:561>?<"
3F?::1<C

+<6?==4-<0"
'6?.->>1<C

;::-5=>"
(5<5C-4-<0

V6?Z-6h"d521C50?6"
D-=501?<>F1:"(C40

(56Z-01<C"5<B"
`/06-5.F

H/>0?4-6"
3-621.-"N"

;..?/<0"(C40

I<DW`U+3

((I3

W-5=0F"'=5<"
+<6?==4-<0"
37>0-4

DI0-"3F56-

((I3

I<DW`U+3

W3UY

I<DW`U+3

I<DW`U+3

((I3



!"#$%&'()*+$&',&-*.&/+*)0(1(&!%.#23"

"

"

!!"

65'4&!S,%#*4!89&:1+.;&!T((.:&!'(!M&#%+5!#*4!M1=#*!<&2;.:&,!

JF-"U-:5604-<0"?O"I<O?64501?<"J-.F<?=?C7"[U`IJ]":6?21B->"IJ"?2-65==">050-"?2-6>1CF0"?<"2-<B?6>"
6->:?<>1^=-"O?6"^/1=B1<C"5<B"451<051<1<C">7>0-4>"O?6"0F-"+,-./012-"`OO1.-"?O"W-5=0F"5<B"W/45<"3-621.->"
[+`WW3]8"U?IJ"^/1=B>"5<B"451<051<>">?4-">7>0-4>"O?6"+`WW3"10>-=O8""I<DW`U+3"1>"451<051<-B"^7"
d?60F6?:S)6/445<"I<O?64501?<"37>0-4>"5<B"B16-.0=7"?2-6>--<"^7"UW3"5<B"U?IJ8""+`WW3"F5>"B16-.0"
?2-6>1CF0"?2-6"((I3"5<B"W3UYb"451<051<-B"^7"0F-"3050-_>"A1>.5=";C-<0"W-M=-00"'5.Z56B"+<0-6:61>-"
37>0-4>"[W'+3]8"DI0-"3F56-"1>"451<051<-B":56015==7"^7"+`WW3"0F6?/CF"10>"2-<B?6"X-6?,";H3"5<B":56015==7"
0F6?/CF"W'+38""

I<DW`U+3"1>"./66-<0=7"/>-B"O?6"B-0-641<1<C".=1-<0"-=1C1^1=107"O?6"(-B1.51Bb"HWI'b"0F-"3/::=-4-<05="
d/06101?<";>>1>05<.-"'6?C654"[3d;']b"HF1=B"H56-";>>1>05<.-b")-<-65="'/^=1.";>>1>05<.-"[)';]b"HF1=B"
3/::?60b"5<B"DI"Y?6Z>"5<B"J-4:?6567";>>1>05<.-"[J;dA]":6?C654>8""I<DW`U+3":6?21B->"^/>1<->>"
O/<.01?<">/::?60"O?6"I<05Z-b"+=1C1^1=107"U-0-641<501?<b"H5>-"(5<5C-4-<0b"W-561<C>"5<B";::-5=>b"d?01.->"
5<B"*-00-6>b"D-:?601<Cb"\-61O1.501?<>b"3050-"5<B"A-B-65="I<0-6O5.->b"5<B"A1<5<.15=>8""JF1>"1>"5"451<O654-S
^5>-B">7>0-48"

I<DW`U+3"5=>?".?<051<>"5"./>0?4-6SO5.1<C":?605="/>-B"0?"C50F-6"5<B">/^410"3d;'"5::=1.501?<"B505"0?"
0F-"I<DW`U+3"451<O654-">7>0-48""JF1>":?601?<"?O"I<DW`U+3"F5>".?4:?<-<0>"6->1B1<C"?<"Y1<B?M>"
>-62-6>8"

JF-"(-B1.51B"(5<5C-4-<0"I<O?64501?<"37>0-4"[((I3]"1>"5">7>0-4"?O">?O0M56-"5<B"F56BM56-"/>-B"0?"
:6?.->>"(-B1.51B".=514>"5<B"45<5C-"1<O?64501?<"5^?/0"(-B1.51B"^-<-O1.1561->"5<B">-621.->8""YF1=-"
+`WW3"5B41<1>0-6>"0F-"(-B1.51B":6?C654b"W'+3"1>"0F-"O1>.5="5C-<0"O?6"0F-"(-B1.51B":6?C654"5<B"/>->"
((I3"0?":6?.->>".=514>8"

+`WW3"5=>?"451<051<>"5">05<B5=?<-"B->Z0?:">7>0-4"0?">/::?60"5":6?C654".5==-B"DI0-"3F56-"0F50"F-=:>"
DF?B-"I>=5<B"O541=1->"5OO?6B"F-5=0F"1<>/65<.-"0F6?/CF"0F-16"-4:=?7-6"^7":571<C"O?6">?4-"?6"5=="?O"0F-"
-4:=?7--_>".?>08""JF-"DI0-3F56-">7>0-4"065.Z>"-4:=?7-6S:6?21B-B".?2-65C-"B-051=>"0F50"56-"/>-B"0?"
B-0-641<-"MF1.F"-<6?==-->"M?/=B"^-"4?6-"-OO1.1-<0=7">-62-B"^7"0F-">050-":571<C"0F-16":?601?<"?O"0F-"
-4:=?7-6_>".?2-65C-":=5<8"

A1<5==7b"0F-"W3UY"B505"M56-F?/>-"1>"5"B-.1>1?<">/::?60">7>0-4"0F50"6-.-12->"B505"O6?4"^?0F"I<DW`U+3"
5<B"((I3"O?6":/6:?>->"?O"5CC6-C50-"5<B"=?<C10/B1<5="6-:?601<C8""W3UY"1>"^/1=0"/>1<C"./66-<0"
1<O?64501?<"45<5C-4-<0":6?B/.0>"5<B"6->1B->"?<"5"0F6--S01-6">7>0-4"56.F10-.0/6-8"
" "
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"

E2*@3&@#2&1+3%2+*)&<(%&#+)0& & $"#%!!"&'()"**'"

!#"

?3'6#%0A%%HI#)."*+#%9EE*)#%9E%B#36":%35G%B.;35%!#/+*)#8%!78"#;8%!.;;3/7%

"

<>,+&=! N&,:2.7+.'*! "&:5*'%'0>!

M#24J#2&! ! <'(+J#2&!

S*6MTN8<! 8)%!"#$#%!&'!()&*%!+,-$.*9,!
7.#%51$#%*!,:,#%;!'&1!%-757<7-7#:!
*%#%1;7.$#7&.!$.*!=)7-*!
"0>>&1#!2$,%!;$.$5%;%.#?!!+#!
2&.,7,#,!&'!$!<$2@!&''72%!
$>>-72$#7&.!$.*!$!20,#&;%1A
'$27.5!>&1#$-!0,%*!#&!5$#)%1!$.*!
,0<;7#!,&27$-!,%1B72%!>1&51$;!
$>>-72$#7&.!7.'&1;$#7&.!#&!
+.(/CD3"E!$.*!$-,&!$--&F,!#)%!
>0<-72!#&!,0<;7#!2)$.5%!1%>&1#,!
&.-7.%?!

 +GH!;$7.'1$;%!
 I7.*&F,!JKKL!
"%1B%1!

 MNC"!
 (O=P!
 Q$#01$-!
 ODOGO"!
 =CGCR!
 3.#71%S!G1&@%1!
 "0>%1Q$#01$-!
 Q$#01$-!"%2017#:!
 "&'#F$1%OT!
61%*72#!

 3.#71%!
=&..%2#7&.!

 D71%2#!=&..%2#!
 C1$2-%!UU5!
 =&-*!P0,7&.!
 T%&!810,#!
 VJ33!
 VG&,,!
 D1%$;F%$B%1!

BBS<! 8)%!"#$#%!&'!()&*%!+,-$.*9,!
H%*72$7*!H$.$5%;%.#!
+.'&1;$#7&.!":,#%;?!

 I7.#%-!"%1B%1,!  I7.*&F,!"%1B%1!
JKKL!

 =WW!
 VJ33!
 C1$2-%!UU5!
 H721&,&'#!O2#7B%!
D71%2#&1:!

 =7#174!
 +.51%,!
 H721&,&'#!
342)$.5%!"%1B%1!

6S+&!<5#2&! (+#%!")$1%!7,!()&*%!+,-$.*9,!
>1%;70;!$,,7,#$.2%!*$#$<$,%!
$.*!>1&2%,,%,!'&1!H%*72$7*!
%-757<-%,!F7#)!$22%,,!#&!2&,#!
%''%2#7B%!)%->!()&*%!+,-$.*!
'$;7-7%,!$''&1*!)%$-#)!7.,01$.2%!
#)1&05)!#)%71!%;>-&:%1!<$,%*!
2&B%1$5%?!!8)7,!,:,#%;!
2$-20-$#%,!%;>-&:%%9,!2&,#!<:!

 D%,@#&>!6=!  H721&,&'#!O22%,,!
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"

E2*@3&@#2&1+3%2+*)&<(%&#+)0& & $"#%!!"&'()"**'"

!P"

<>,+&=! N&,:2.7+.'*! "&:5*'%'0>!

M#24J#2&! ! <'(+J#2&!
>$:7.5!'&1!,&;%!&1!$--!&'!#)%!
2&,#!%''%2#7B%.%,,!&'!%;>-&:%1!
<$,%*!2&B%1$5%?!

M<NO! D%27,7&.!,0>>&1#!,:,#%;!#)$#!
1%2%7B%,!*$#$!'1&;!<&#)!
+.(/CD3"!$.*!HH+"!'&1!
>01>&,%,!&'!$551%5$#%!$.*!
-&.57#0*7.$-!1%>&1#7.5?!

 I7.#%-!"%1B%1,!  I7.*&F,!"%1B%1!
JKKL!

 +.'&1;$#72$!
 G0,7.%,,!C<X%2#,!
 G0,7.%,,!C<X%2#,!
+.'&B7%F!

 C1$2-%!UU5!
"

!

65'4&!S,%#*4!N#+#!)&*+&2!S*(2#,+21:+12&!#*4!@2:5.+&:+12&!

JF-"3050-"?O"DF?B-"I>=5<B"451<051<>"5"6?^/>0"B505".-<0-6"0F50">-621.->"5==">050-"5C-<.1->8""JF-"O5.1=101->b"
56.F10-.0/6-"5<B"1<O65>06/.0/6-":6?21B-"5">-./6-b"F1CF=7"5251=5^=-":=50O?64"O6?4"MF1.F"0?"B-:=?7"<-M"
1<O?64501?<">7>0-4>8"

%

!#)./*"7%

J:78*)36%K"JF-"^/1=B1<C"1>">-./6-B"0F6?/CF"0F-"/>-"?O"5".?4^1<501?<"?O"Z-7.56B>"5<B"45</5="
>/:-621>1?<8"\1>10?6>"4/>0">1C<"1<"5<B"^-"->.?60-B8""+4:=?7-->"C51<"5..->>"0F6/"0F-"/>-"?O"0F-"Z-7".56B8""
;=="-<067M57>"56-"4?<10?6-B"^7".54-65>"5<B"0F-"^/1=B1<C"1>"5=M57>"?../:1-B8"

>5E/38"/.)"./#%LJF-">050-"451<051<>"5"3-./6107"`OO1.-8"JF-7":-6O?64b"5>"6-a/16-Bb"?<C?1<C"-,:=?10"0->01<C"
?O">050-">7>0-4>"5>"M-=="5>"5B"F?.">-./6107"5/B10>"?O"-,1>01<C"5::=1.501?<>8""JF-"<-0M?6Z"5<B">7>0-4>"56-"
5::6?:6150-=7">-./6-B"0F6?/CF"0F-"/>-"?O"4/=01:=-"=57-6>"?O"F56BM56-"5<B">?O0M56-8"

"

L3)M.$%35G%D#)9+#/7%

F3*5E/3;#"LU505".-<0-6"^5.Z/:>"C?"0?"05:-8""U-:-<B1<C"?<"0F-"?:-6501<C">7>0-4b"?<-"?O"0F-"O?==?M1<C"
/01=101->"1>"/>-BT"ch`3"SS"UAU33b"ch\3+"SS"\3+"O5>0".?:7"?6"IUH;(3"V5.Z/:"h"D->0?6-"5<B"O?6"ch\("S"S"ch\("
V5.Z/:hD->0?6-8""V5.Z/:>"56-">0?6-B"?OO>10-"50"4/=01:=-"=?.501?<>8"



!"#$%&'()*+$&',&-*.&/+*)0(1(&!%.#23"

"

E2*@3&@#2&1+3%2+*)&<(%&#+)0& & $"#%!!"&'()"**'"

!R"

D#G.5G35)7"L"JF-6-"1>">/OO1.1-<0"<-0M?6Z"5<B"-a/1:4-<0"6-B/<B5<.7"1<":=5.-"0?"F5<B=-"4?>0"O51=/6-"
>10/501?<>8"""D51B"U1>Z"0-.F<?=?C1->b"3;d>"5<B"?OO>10-">0?65C-"56-"/>-B"0?"-<>/6-"B505"6-B/<B5<.7"5<B"
6-.?2-678"

N*838"#/%D#)9+#/7"L"JF-"B1>5>0-6"6-.?2-67"[UD]">10-"1>"F?/>-B"1<"di8""JF1>">10-"1>"5>"5"B1>5>0-6"6-.?2-67">10-"
O?6".6101.5="3050-">7>0-4>8""JF-">050-":-6O?64>"4/=01:=-"UD"0->0>"0F6?/CF?/0"0F-"-5.F"7-56"0?"-<>/6-"10>"
.?4:=-0-"O/<.01?<5=1078"

%

J#/E9/;35)#%35G%4+3*63'*6*"7%

J#/E9/;35)#"L"JF-"B505".-<0-6"4?<10?6>"<-0M?6Z"^5<BM1B0F"M10F1<"0F-"B505".-<0-68""d-0M?6Z"
^5<BM1B0F"?/0>1B-"0F-"B505".-<0-6"1>"4?<10?6-B"^7"0F-">050-_>"<-0M?6Z"5<B"1<0-6<-0">-621.-":6?21B-6>"
/<B-6"5">-621.-"=-2-="5C6--4-<0".?<065.08""(51<O654-"065<>5.01?<"4?<10?61<C"1>":-6O?64-B"^7"2561?/>"
0??=>">:-.1O1."0?"0F-"?:-6501<C">7>0-48"""

&$#/3"*958%F95*"9/*5-"L"I<"5BB101?<"0?"?0F-6"0??=>"/>-B"1<"0F-"B505".-<0-6b"d;)I`3"1>"/>-B"O?6"
4?<10?61<C"0F-"j<1,"'=50O?64"5<B"0F-"(51<O654-">7>0-4"/>->"2561?/>"4?<10?61<C"0??=>"0F50"56-">:-.1O1."
0?"0F-"?:-6501<C">7>0-48"A?6"0F-"\3+"?:-6501<C">7>0-4"J4?<"O?6"HIH3"1>"/>-B8""I<"0F-"ch`3"-<216?<4-<0b"
D(Ab"J4?<"O?6"HIH3b"d-021-Mb"5<B"J4?<"O?6"(\3"1>"/>-B8"I<"0F-"ch\("-<216?<4-<0"'-6O4?<"1>"/>-B8"

%

=3$3)*"7%J6355*5-%

H5:5.107":=5<<1<C"O?6"5==">7>0-4>"5<B"5::=1.501?<>"1<"0F-"B505".-<0-6"1>":-6O?64-B"50"</4-6?/>"014->8""
I<O65>06/.0/6-":=5<<1<C"1>"B?<-"0F6?/CF?/0"0F-"7-568""H5:5.107"-25=/501?<"5<B":=5<<1<C"O?6"1<B121B/5="
>7>0-4">0?65C-b"4-4?67b"5<B"H'j"56-":-6O?64-B"5>"<--B-B8""JF-"B505".-<0-6"/01=1c->"\(M56-"0?"
45<5C-"2160/5="-<216?<4-<0"5<B"45Z-"0F-"^->0"/>-"?O"-,1>01<C"5<B"-,.->>".5:5.1078""JF-"?<SC?1<C"
.?<>?=1B501?<"?O">-62-6>"0?"0F-".-<065=".?4:/0-6"6??4"5OO?6B>"0F-">050-"0?">/::?60"4?6-">-62-6>"5<B"
-a/1:4-<0"M10F"=->>">05OO8"

=:35-#%F353-#;#5"%

37>0-4h<-0M?6Zh-0.".F5<C->"56-"45<5C-B"0F6?/CF"W'"`:-<\1-M"5<B"0F-">050-">-621.-"B->Z"1>"
6->:?<>1^=-"O?6"451<051<1<C"0F-"5::=1.501?<8""A?6":=5<<-B".F5<C->b"0F-6-"56-"</4-6?/>"451<0-<5<.-"
>.F-B/=->"0F50"56-"5BF-6-B"0?e"0F->-">.F-B/=->"56-"->05^=1>F-B"^7"0F-"O/<.01?<5="56-5>8""JF-6-"1>"
F56BM56-"6-B/<B5<.7"M10F1<"0F-".-<0-6"0?"F-=:"52?1B"/<>.F-B/=-B"B?M<014-8""3?4-"?O"0F-"-a/1:4-<0"
1>"F?0S>M5::5^=-8"



!"#$%&'()*+$&',&-*.&/+*)0(1(&!%.#23"

"

E2*@3&@#2&1+3%2+*)&<(%&#+)0& & $"#%!!"&'()"**'"

!9"

4 ?#7!@*#%>,.,!

!

<+&7!D!U!6&;.&J!"&:5*.:#%!V!/1*:+.'*#%!)'=7'*&*+,!

JF-"0-.F<1.5="N"O/<.01?<5=".?4:?<-<0>"M-6-"6-21-M-B"M10F"DI">05OO8"d?"?/0:/0>"1<.=/B-B8"

<+&7!H!U!S4&*+.(>!6&%&;#*+!)122&*+!S"!@,,&+,!

V5>-B"?<"0F-"/<B-6>05<B1<C"C51<-B"O6?4"0F-"6-21-M"?O"0F-"WIX"*?C1.5="H?4:?<-<0"(?B-=b"0F-"M?6Z1<C"
C6?/:"1B-<01O1-B"0F-"O?/6""IJ"5>>-0>"1<"0F-"05^=-"^-=?M"5>"F521<C"0F-":?0-<015="O?6"6-/>-"5>"-,.F5<C-S
>:-.1O1.".?4:?<-<0>"M10F1<"0F-"O/0/6-">050-8""I<"5BB101?<b"0F-">050-S=-2-=">7>0-4>"DIA;d3"5<B"WD"M-6-"
1B-<01O1-B"5>"=1Z-=7".?<061^/0?6>"O?6"C-<-65="^/>1<->>"?:-6501?<>"O/<.01?<>"?O"0F-"-,.F5<C-b"^/0"M1=="<?0"
^-"5>>->>-B"O?6"-,.F5<C-S>:-.1O1."O/<.01?<5=1078"

"
"

=.//#5"%>?%!78"#;8% !78"#;%N#8)/*$"*95%

>5DB&NH!% I<DW`U+3"1>"0F-"3050-"?O"DF?B-"I>=5<Bk>"1<0-C650-B">7>0-4"O?6"-=1C1^1=107"
B-0-641<501?<"5<B"HF1=B"3/::?60".5>-"45<5C-4-<08""I0".?<>1>0>"?O"5"^5.Z"?OO1.-"
5::=1.501?<"5<B"5"./>0?4-6SO5.1<C":?605="/>-B"0?"C50F-6"5<B">/^410">?.15=">-621.-"
:6?C654"5::=1.501?<"1<O?64501?<"0?"I<DW`U+3b"5<B"5=>?"5==?M>"0F-":/^=1."0?"
>/^410".F5<C-"6-:?60>"?<=1<-8""

D>"#%!:3/#% DI0-"3F56-"1>"5">7>0-4">/::?601<C"DF?B-"I>=5<Bk>"(-B1.51B"45<5C-B".56-"
:6?C654"O?6"O541=1->"?<"0F-"DI"Y?6Z>"'6?C654"5<B"-=1C1^=-"/<1<>/6-B":6-C<5<0"
M?4-<b".F1=B6-<b"5<B":56-<0>8"

FF>!% ((I3"1>"0F-"3050-"?O"DF?B-"I>=5<Bk>"(-B1.51B"(5<5C-4-<0"I<O?64501?<"37>0-48""
I0"1>"/>-B"0?":6?.->>"(-B1.51B".=514>"O?6"-=1C1^=-":6?C654"6-.1:1-<0>8"""

B!NO% DF?B-"I>=5<Bk>"W-5=0F"H56-"U505"Y56-F?/>-"

?3'6#%<A%=.//#5"%!"3"#%>?%!78"#;8%

" "

!"#$%0"
D-21-M"

J-.F<1.5="N"
A/<.01?<5="
H?4:?<-<0>"

!"#$%<%
IB-<01O7"
D-=-25<0"
H/66-<0"IJ"
;>>-0>%

30-:"P"
488#88%

=.//#5"%>?%
488#"8"

!"#$%@"
H?<B/.0"A10S
)5:";<5=7>1>%

30-:"9"
U-0-641<-"
I4:=-4-<05
01?<"`:01?<>"



!"#$%&'()*+$&',&-*.&/+*)0(1(&!%.#23"

"

E2*@3&@#2&1+3%2+*)&<(%&#+)0& & $"#%!!"&'()"**'"

!E"

JF-"O?/6">7>0-4>"1B-<01O1-B"F52-"O/<.01?<5=107"0F50".?2-6>b"0?">?4-"B-C6--b"0F-"6-a/16-4-<0>"?O"0F-"
+,.F5<C-".?4:?<-<0>8""JF-"O/<.01?<5="5<B"0-.F<1.5=".?4:?<-<0>"0F50"-5.F">7>0-4".?2-6>"56-"
F1CF=1CF0-B"1<"0F-"0M?"05^=->"^-=?M8"

,.5)"*9536%=9;$95#5"%
=.//#5"%J:78*)36%!78"#;8%

>5DB&NH!% D>"#%!:3/#% FF>!% B!NO%

""
'-6O?64>"
A/<.01?<l"

'-6O?64>"
A/<.01?<l"

'-6O?64>"
A/<.01?<l"

'-6O?64>"
A/<.01?<l"

J635%=#/"*E*)3"*95%P%D*8M%F353-#;#5"%

" "
m->"

"J/#;*.;%P%?3I%=/#G*"%J/9)#88*5-%

" "
m->"

"H6*-*'*6*"7%488#88;#5"% m->" m->"
" "=9;$3/*895%!:9$$*5-%

" " " "H5/966;#5"%J/9)#88*5-% m->" m->" m->"
"4$$#368%F353-#;#5"% m->"

" " "L/9M#/Q%R3+*-3"9/%D#63"*958:*$%F353-#;#5"%
" " " "F3/M#"*5-%P%&."/#3):%
" " " "=.8"9;#/%!#/+*)#%P%4))9.5"%F353-#;#5"%
" "

m->"
",*535)*36%F353-#;#5"%P%D#$9/"*5-% m->"

"
m->" m->"

>5E9/;3"*95%?#):5969-7%

" " " "488#"%F353-#;#5"%

" " " "BD%F353-#;#5"%

" " " "J/9)./#;#5"%F353-#;#5"%

" " " "
?3'6#%S1%=.//#5"%!"3"#%>?%!78"#;8%,.5)"*9536%=9;$95#5"8%

"

?#):5*)36%=9;$95#5""
=.//#5"%>?%!78"#;8%

>5DB&NH!% D>"#%!:3/#% FF>!% B!NO%

""
'-6O?64>"
A/<.01?<l"

'-6O?64>"
A/<.01?<l"

'-6O?64>"
A/<.01?<l"

'-6O?64>"
A/<.01?<l"

>5E9/;3"*95%F353-#;#5"% m->"
"

m->" m->"
F38"#/%J#/895%>5G#I% m->"

" " "
T59U6#G-#%F353-#;#5"%

" " " "
,*535)*36%?/3583)"*95%J/9)#8*5-%

" " " "
L.8*5#88%J/9)#88%F353-#;#5"% m->"

" " "
J/*+3)7%35G%!#)./*"7% m->"

" " "
D.6#8%H5-*5#%

" " " "
O9/ME69U%H5-*5#%

" " " "
N3"3%F353-#;#5"% m->"

" "
m->"

!#/+*)#%F353-#;#5"%
" " " "

V5*E*#G%=9;;.5*)3"*958%
" " " "



!"#$%&'()*+$&',&-*.&/+*)0(1(&!%.#23"

"

E2*@3&@#2&1+3%2+*)&<(%&#+)0& & $"#%!!"&'()"**'"

!Q"

?#):5*)36%=9;$95#5""
=.//#5"%>?%!78"#;8%

>5DB&NH!% D>"#%!:3/#% FF>!% B!NO%

HI):35-#%J9/"36%
" " " "

L<L%23"#U37% m->"
" " "

?3'6#%@1%=.//#5"%!"3"#%>?%!78"#;8%?#):5*)36%=9;$95#5"8%

V-1<C":?0-<015=".5<B1B50->"O?6"0F-"O/0/6-">050-"W-5=0F"I<O?64501?<"+,.F5<C-b"-5.F"?O"0F->-">7>0-4>"
M-6-"0F-<"5>>->>-B"O?6"0F-16"=-2-="?O"O10"O?6":-6O?641<C"0F-"B/01->"?O"0F-"O/<.01?<5="5<B"0-.F<1.5="
.?4:?<-<0>"1B-<01O1-B8"

<+&7!L!U!@,,&,,!)122&*+!S"!@,,&+,!

JF-"&'()"0-54b"5=?<C"M10F"DF?B-"I>=5<B">05OOb"500-4:0-B"0?"C5/C-"-5.F">7>0-4_>".5:5^1=107"1<"
:-6O?641<C"O/<.01?<>"O?6"0F-"2561?/>"O/<.01?<5="5<B"0-.F<1.5=".?4:?<-<0>8"

&'()b"1<".?<@/<.01?<"M10F"DF?B-"I>=5<B">05OOb"-25=/50-B"-5.F">7>0-4"5>"0?"MF-0F-6"?6"<?0"10":-6O?64>"
0F-"O/<.01?<>"?O"-5.F".?4:?<-<0"5<B"0?"MF50"B-C6--"10":-6O?64-B"0F50"O/<.01?<"M-==8""I<"B-0-641<1<C"
MF-0F-6"?6"<?0"0F-">7>0-4":-6O?64-B"0F-"O/<.01?<b"M-"650-B"0F-">7>0-4"M10F"5"25=/-"?O"7->b"<?"?6"
/<Z<?M<"L"/<Z<?M<"1<B1.501<C"0F50"O/60F-6"1<2->01C501?<"M5>"6-a/16-B":61?6"0?"B-0-641<1<C"5"f7->g"?6"
f<?g"25=/-8"

IO"5">7>0-4":-6O?64-B"5"O/<.01?<b"M-"650-B"0F-">7>0-4"5>"fW1CFbg"f(-B1/4g"?6"f*?Mg"0?"1<B1.50-"0F-"
-,0-<0"0?"MF1.F"5">7>0-4":-6O?64>"0F-"O/<.01?<>"?O"5".?4:?<-<08"JF-">7>0-4"M5>"650-B"fdh;g">F?/=B"10"
<?0":-6O?64"0F-"O/<.01?<"5<B"fj<Z<?M<g"1O"0F-"25=/-"?O"0F-">7>0-4_>"5^1=107"0?":-6O?64"0F-"O/<.01?<"M5>"
<?0"Z<?M<8"I<"?6B-6"0?"/>-"0F1>"-25=/501?<"0?".5=./=50-"5">7>0-4_>">/::?60"O?6"5".?4:?<-<0b"0F-"
O?==?M1<C">.F-4-"M5>"14:=-4-<0-B"0?">.?6-"0F-"6501<C>":6?21B-B"0?"-5.F"O/<.01?<"?O"-5.F".?4:?<-<0T"
"

W36.#% D3"*5-%>;$6*)3"*95%
B*-:% JF-">7>0-4":6?21B->"!%%n"?O"0F-"6-a/16-B"O/<.01?<>"O?6"0F-".?4:?<-<08"
F#G*.;% JF-">7>0-4":6?21B->"9%n"?O"0F-"6-a/16-B"O/<.01?<>"O?6"0F-".?4:?<-<08"
X9U% JF-">7>0-4":6?21B->"!%n"?O"0F-"6-a/16-B"O/<.01?<>"O?6"0F-".?4:?<-<08"
RQ4% JF-">7>0-4"B?->"<?0":6?21B-"0F-"6-a/16-B"O/<.01?<>"O?6"0F-".?4:?<-<0"L"0F-"

6501<C"5>>1C<-B"1>"%n8"
V5M59U5% YF-0F-6"0F-">7>0-4":6?21B->"5<7"?O"0F-"O/<.01?<5=107"?O"0F-".?4:?<-<0"M5>"

<?0"B-0-641<-B"L"0F-"6501<C"5>>1C<-B"1>"%n8"

?3'6#%Y1%>?%488#"8%488#88;#5"%D3"*5-%!)36#%

;<"-,065.0"?O"0F-"M?6Z>F--0"MF-6-"0F1>"1<O?64501?<"M5>".?==-.0-B"1>">F?M<"1<"0F-"O1C/6-"^-=?M8"""



!"#$%&'()*+$&',&-*.&/+*)0(1(&!%.#23"

"

E2*@3&@#2&1+3%2+*)&<(%&#+)0& & $"#%!!"&'()"**'"

!G"

"

,*-./#%S1%>?%488#"8%488#88;#5"%,.5)"*9536%=9;$95#5"%O9/M8:##"%

JF-"B-051=-B"2-6>1?<"?O"0F-"IJ";>>-0>";>>->>4-<0"A/<.01?<5="H?4:?<-<0"Y?6Z>F--0"1>">F?M<"1<"
;::-<B1,"+T"IJ";>>-0>";>>->>4-<0"A/<.01?<5="H?4:?<-<0"Y?6Z>F--0"[U-051=-B"\1-M]8"

"

,*-./#%@1%>?%488#"8%488#88;#5"%?#):5*)36%=9;$95#5"%O9/M8:##"%

JF-"B-051=-B"2-6>1?<"?O"0F-"IJ";>>-0>";>>->>4-<0"J-.F<1.5="H?4:?<-<0"Y?6Z>F--0"1>">F?M<"1<";::-<B1,"
AT"IJ";>>-0>";>>->>4-<0"J-.F<1.5="H?4:?<-<0"Y?6Z>F--0"[U-051=-B"\1-M]8"

&'()"M1=="6-21>-"0F1>"C5:"5>>->>4-<0"5>"DF?B-"I>=5<B"6-O1<->"F?M"4/.F"?O"0F-"WIX"+D;_>"O/<.01?<5=107"
M1=="^-"14:=-4-<0-B8"YF1=-"0F-"1<1015="C5:"5>>->>4-<0":6?21B->"5"21-M"?O"0F-"C5:"^-0M--<"DF?B-"
I>=5<B_>"./66-<0">7>0-4>"5<B"0F-"6-O-6-<.-"56.F10-.0/6-b"0F-"6-21>-B"C5:"5>>->>4-<0"M1==":6?21B-"O1<B1<C>"
./>0?41c-B"0?"0F-"WIX"14:=-4-<0501?<"?:01?<"DF?B-"I>=5<B">-=-.0>8"j>1<C"0F1>"1<O?64501?<b"0F-"<-,0">0-:"
1<"0F-":6?.->>"M5>"0?"5<5=7c-"F?M"M-=="-5.F"?O"0F-"1B-<01O1-B"IJ"5>>-0>"O10"0F-"<--B>"?O"-5.F"?O"0F-"
O/<.01?<5="5<B"0-.F<1.5=".?4:?<-<0>"0F50"0F-7"56-"5^=-"0?">/::?608"

,.5)"*9536%=9;$95#5" !#/+*)#%J#/E9/;#G%'7%=9;$95#5"
=.//#5"%J:78*)36%!78"#;8

!78"#;%0 !78"#;%<
'-6O?64>"
A/<.01?<l

A/<.01?<"
I4:=-4-<0501?<

H?44-<0>
'-6O?64>"
A/<.01?<l

A/<.01?<"
I4:=-4-<0501?<

H?44-<0>

J635%=#/"*E*)3"*95%P%D*8M%F353-#;#5" % m-> d?
J635%=#/"*E*)3"*95%P%D*8M%F353-#;#5" J635%=#/"*E*)3"*95
J635%=#/"*E*)3"*95%P%D*8M%F353-#;#5" (5<5C-"'=5<"3/^41>>1?<"'6?.->> m-> (-B d? dh;
J635%=#/"*E*)3"*95%P%D*8M%F353-#;#5" H-601O7"h"D-.-601O7"h"U-.-601O7"'=5< m-> (-B d? dh;
J635%=#/"*E*)3"*95%P%D*8M%F353-#;#5" A?64"oW'";C6--4-<0"M10F"I>>/-6 m-> *?M d? dh;
J635%=#/"*E*)3"*95%P%D*8M%F353-#;#5" (5<5C-"I>>/-6"5<B"'=5<"I<O?64501?< d? dh; d? dh;
J635%=#/"*E*)3"*95%P%D*8M%F353-#;#5" D-:?60"I>>/-6"5<B"'=5<"I<O?64501?< d? dh; d? dh;
J635%=#/"*E*)3"*95%P%D*8M%F353-#;#5" ;>>1C<"'=5<"o/5=107"D501<C m-> W1 d? dh;
J635%=#/"*E*)3"*95%P%D*8M%F353-#;#5" '6?.->>"HF5<C-"1<"'=5<"+<6?==4-<0";251=5^1=107 m-> W1 d? dh;

Functional Components

Service capability indicator

Service capability measure

Explanatory  comment

=.//#5"%>?%!78"#;8

?#):5*)36%=9;$95#5"

'-6O?64>"
A/<.01?<l

A/<.01?<"
I4:=-4-<0501?<

H?44-<0>
'-6O?64>"
A/<.01?<l

A/<.01?<"
I4:=-4-<0501?<

H?44-<0>

>5E9/;3"*95%F353-#;#5"
m-> *?M

H/>0?4"6-:?601<C"0F6?/CF"/>-"
?O"d50/65=":6?C654>8 d? dh;

F38"#/%J#/895%>5G#I
m-> *?M

I<0-6<5="1B-<01O1-6"/>-B"54?<C"
5==":6?C654> d? dh;

T59U6#G-#%F353-#;#5" d? dh; d? dh;
,*535)*36%?/3583)"*95%J/9)#8*5- d? dh; d? dh;

L.8*5#88%J/9)#88%F353-#;#5"

m-> (-B

H/>0?4".?B1<C"O?6"5=-60>"0?"
M?6Z-68""X-6?,"+=1,16">?O0M56-"
O?6"C-<-6501?<"?O"B?./4-<0>"
0F6?/CF"H3+":?601?<"?O">7>0-48 d? dh;

>5DB&NH! D*"#%!:3/#

Technical Components

Service capability indicator

Service capability measure

Explanatory  comment
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"

E2*@3&@#2&1+3%2+*)&<(%&#+)0& & $"#%!!"&'()"**'"

!K"

<+&7!R!U!)'*41:+!/.+W?#7!@*#%>,.,!

&'()".6-50-B"5")5:";<5=7>1>"J??="0F50"/>-B"0F-"1<:/0"O6?4"30-:"P"0?".5=./=50-"0F-"./66-<0"IJ"5>>-0_>"
:?0-<015="O?6"6-/>-8""JF-"5>>->>4-<0"B505":6?21B-B"1<"30-:"P"M5>"065<>=50-B"1<0?">.?6->"MF1.F"M-6-"0F-<"
/>-B"0?"650-"-5.F">7>0-4_>"5^1=107"0?":-6O?64"0F-"O/<.01?<>"5<B"0?"B-0-641<-"1O"0F-">7>0-4">F?/=B"^-"
6-/>-Bb"5/C4-<0-B"O?6"6-/>-"?6"<?0"/>-B"50"5==8""37>0-4>"M-6-"?<=7"-25=/50-B"5C51<>0".?4:?<-<0>"0F-7"
M-6-"1<0-<B-B"0?">/::?608""

JF-"&'()")5:";<5=7>1>"J??=":6?21B-B"0F6--"?/0:/0>"0?">/44561c-"0F-"5<5=7>1>8"

0A 4%;3"/*I%9E%878"#;%/3"*5-8%3-3*58"%*5G*+*G.36%E.5)"*9536%9/%"#):5*)36%)9;$95#5"8Z%
;"45061,"1==/>06501<C"0F-">.?61<C"?O"-5.F">7>0-4"5C51<>0"-5.F"O/<.01?<5=".?4:?<-<0"M5>":6?B/.-B8""
JF-"05^=-"^-=?M"B->.61^->"0F-".?=?6>"0F50"56-"/>-B"1<"0F-"45061,8%

"

=969/% N#8)/*$"*95%
2/##5% *56C-"54?/<0"?O"0F-".?4:?<-<0"O/<.01?<5=107"1>">/::?60-B"[Q!n"S"!%%n]"
[#669U% 31C<1O1.5<0"54?/<0"?O"0F-".?4:?<-<0"O/<.01?<5=107"1>">/::?60-B"[P!n"S"Q%n]"
D#G% (1<?6"54?/<0"?O"0F-".?4:?<-<0"O/<.01?<5=107"1>">/::?60-B"[%n"S"P%n]"
2/#7% ;4?/<0"?O".?4:?<-<0"O/<.01?<5=107">/::?60"1>"/<Z<?M<"
O:*"#% JF-">7>0-4"M5>"<?0"B->1C<-B"0?":6?21B-"0F1>"O/<.01?<5=107"

?3'6#%\1%!78"#;%,*"]23$%D3"*5-%!)36#%

<A %4%/3"*5-%9E%#3):%878"#;%3-3*58"%9+#/366%E.5)"*9536%9/%"#):5*)36%/#^.*/#;#5"8%
;"C65:F"0F50"1==/>0650->"0F-">.?6-"?O"0F-"IJ"5>>-0_>".?4:?<-<0>"5C51<>0"5=="O/<.01?<5="5<B"0-.F<1.5="
.?4:?<-<0>"0F50"10"M5>"^-1<C"5>>->>-B"5C51<>0"M5>"5=>?":6?B/.-B8"";>"5<"-,54:=-b"5<"IJ"5>>-0"0F50"
>.?6->"F1CF"1<"-5.F"?O"0F-".?4:?<-<0>"10"1>"5>>->>-B"5C51<>0"M?/=B"F52-"5"F1CF"6501<C"?<"0F-"C65:F8%

SA 4%)95896*G3"#G%8)9/*5-%9E%#3):%878"#;%*5%"#/;8%9E%*"8%/#.83'*6*"7A%
JF1>"B15C654"1>"5"^/^^=-".F560"MF1.F">F?M>"0F-"O/<.01?<5="5<B"0-.F<1.5="5=1C<4-<0"?O"-5.F"IJ"5>>-0b"
5>"M-=="5>"0F-"54?/<0"?O"0-.F<1.5="5<B"O/<.01?<5="25=/->"0F50"F52-"^--<"4-08%

" !



!"#$%&'()*+$&',&-*.&/+*)0(1(&!%.#23"

"

E2*@3&@#2&1+3%2+*)&<(%&#+)0& & $"#%!!"&'()"**'"

#%"

/1*:+.'*#%!/.*4.*0,!

JF-"05^=-"^-=?M">/44561c->"0F-"5^1=107"?O"-5.F">7>0-4"0?"4--0"0F-"O/<.01?<5="6-a/16-4-<0>"O?6"-5.F"?O"
0F-"O/<.01?<5=".?4:?<-<0>"?O"5"F-5=0F"1<>/65<.-"+,.F5<C-8"";>".5<"^-">--<"1<"0F-"05^=-b"5=="?O"0F-"
>7>0-4>"5>>->>-B">/::?60"5"41<?6"54?/<0"?O".?4:?<-<0"O/<.01?<5=1078"
"

,.5)"*9536%=9;$95#5"%

=.//#5"%J:78*)36%!78"#;8%

>5DB&NH!% D>"#%!:3/#% FF>!% B!NO%

J635%=#/"*E*)3"*95%P%D*8M%F353-#;#5"% dh;" dh;" !%n" dh;"

J/#;*.;%P%?3I%=/#G*"%J/9)#88*5-% dh;" dh;" #Kn" dh;"

H6*-*'*6*"7%488#88;#5"% !Rn" !%n" dh;" dh;"

=9;$3/*895%!:9$$*5-% dh;" dh;" dh;" dh;"

H5/966;#5"%J/9)#88*5-% #Gn" !%n" !%n" dh;"

4$$#368%F353-#;#5"% #9n" dh;" dh;" dh;"
L/9M#/Q%R3+*-3"9/%D#63"*958:*$%
F353-#;#5"% dh;" dh;" dh;" dh;"

F3/M#"*5-%P%&."/#3):% dh;" dh;" dh;" dh;"

=.8"9;#/%!#/+*)#%P%4))9.5"%F353-#;#5"% dh;" dh;" !%n" dh;"

,*535)*36%F353-#;#5"%P%D#$9/"*5-% !%n" dh;" !%n" #Rn"

>5E9/;3"*95%?#):5969-7% dh;" dh;" dh;" dh;"

488#"%F353-#;#5"% dh;" dh;" dh;" dh;"

BD%F353-#;#5"% dh;" dh;" dh;" dh;"

J/9)./#;#5"%F353-#;#5"% dh;" dh;" dh;" dh;"

?3'6#%_1%,.5)"*9536%=9;$95#5"%,*"]23$%D3"*5-%

JF-"<-,0"B15C654"1==/>0650->"F?M"4/.F"O/<.01?<5=107"-5.F"?O"0F-"5^?2-">7>0-4>":6?21B->"6-=5012-"0?"0F-"
6-a/16-4-<0>"?O"0F-"O/<.01?<5=".?4:?<-<0>".?2-6-B"^7"0F-">7>0-48""I0"1<B1.50->"5"6-=5012-"6501<C"?O"F?M"
-OO-.012-"5">7>0-4"1>"50"4--01<C"10>"?2-65=="O/<.01?<5="6-a/16-4-<0>8"

"



!"#$%&'()*+$&',&-*.&/+*)0(1(&!%.#23"

"

E2*@3&@#2&1+3%2+*)&<(%&#+)0& & $"#%!!"&'()"**'"

#!"

"

,*-./#%Y1%?9"36%,.5)"*95%J#/)#5"3-#%'7%!78"#;%`E9/%,.5)"*9536%=9;$95#5"8a%

J635%=#/"*E*)3"*95%35G%D*8M%F353-#;#5"%

JF1>"O/<.01?<"1<.=/B->"0F-":6?.->>->"0?"5>>->>"0F-"5.0/5615="25=/-b"^-<-O10"B->1C<b"5<B"a/5=107"?O":=5<"0?"
O5.1=1050-".-601O1.501?<"5<B"a/5=107"6501<C"?O":=5<>8"I<"5BB101?<b"45<5C-4-<0"?O"0F-":=5<"5<B".5661-6"
6-=501?<>F1:"5<B"0F-"61>Z"5B@/>04-<0":6?.->>"56-"1<.=/B-B"1<"0F1>"O/<.01?<8"JF-"((I3">7>0-4":6?21B->"
41<145="O/<.01?<5=107"1<"45<5C1<C":=5<"650->"F?M-2-6b"0F1>"1>"5"45</5="-OO?608""I<"5BB101?<b"./66-<0=7"0F-"
:=5<".-601O1.501?<"5<B"61>Z"45<5C-4-<0"O/<.01?<"O?6"(-B1.51B"1>"5=>?".?4:=-0-B"45</5==78""
H?<>-a/-<0=7b"<?<-"?O"0F-">7>0-4>"6-21-M-B"O5.1=1050-"0F-":-6O?645<.-"?O"5<7"?O"0F-":=5<".-601O1.501?<"
5<B"61>Z"45<5C-4-<0"5.012101->8"

=95)6.8*951%d?<-"?O"0F-">7>0-4>"F52-"0F-"<-.->>567"O/<.01?<5=107"0?">501>O7"0F-"O/<.01?<5="6-a/16-4-<0>"
O?6"'=5<"H-601O1.501?<"5<B"D1>Z"(5<5C-4-<08""((I3"1>"0F-"?<=7">7>0-4"0F50">/::?60>"0F-":=5<"
.-601O1.501?<"5<B"61>Z"45<5C-4-<0"^/>1<->>"O/<.01?<b"^/0"10>"O/<.01?<5=107"1>"=1410-B"0?"0F-"45<5C-4-<0"
?O":=5<"650->8"

J/#;*.;%35G%?3I%=/#G*"%J/9)#88*5-%

JF-"((I3">7>0-4":-6O?64>"5/0?450-B"1<2?1.-":61<01<C"5<B"F5>"0F-"5^1=107"0?"5..-:0":574-<0>"
0F6?/CF";/0?450-B"H=-561<C"W?/>-"[;HW]b".6-B10".56B>b"?6"B-^10".56B>8""D10-"3F56-"F-=:>"DF?B-"
I>=5<B"O541=1->"5OO?6B"F-5=0F"1<>/65<.-"0F6?/CF"0F-16"-4:=?7-6"^7":571<C"O?6">?4-"?6"5=="?O"0F-"
-4:=?7--_>".?>0e"0F-"B505^5>-".5=./=50->"0F-">050-_>".?<061^/01?<b"^/0"B?->"<?0"5.0/5==7":6?.->>"
:574-<0>8""d?<-"?O"0F-"?0F-6">7>0-4>"6-21-M-B"F52-"5"6-=50-B"^/>1<->>"6-a/16-4-<0"?6"0F-"
.5:5^1=107"0?":6?21B-"0F1>"O/<.01?<"0F6?/CF"0F-16"-,1>01<C".?B-^5>-8"

%n

9n

!%n

!9n

#%n

#9n

I<DW`U+3 D10-"3F56- ((I3 HW`IH+3

?9"36%,.5)"*95%J#/)#5"3-#%!)9/#%E9/%":#%!78"#;
L38#G%95%,.5)"*9536%=9;$95#5"8



!"#$%&'()*+$&',&-*.&/+*)0(1(&!%.#23"

"

E2*@3&@#2&1+3%2+*)&<(%&#+)0& & $"#%!!"&'()"**'"

##"

=95)6.8*951%d?<-"?O"0F-">7>0-4>"F52-"0F-"<-.->>567"O/<.01?<5=107"0?">501>O7"0F-"O/<.01?<5="6-a/16-4-<0>"
O?6"'6-41/4"5<B"J5,"H6-B10"'6?.->>1<C8""JF-"((I3">7>0-4"1>"0F-"?<=7">7>0-4"0F50":-6O?64>">?4-"?O"0F-"
6-a/16-B":6-41/4":6?.->>1<C"O/<.01?<>8"

H6*-*'*6*"7%488#88;#5"%

I<DW`U+3"5<B"D10-"3F56-":6?21B-"O/<.01?<5=107"6-a/16-B"0?":6?.->>"-=1C1^1=107"B-0-641<501?<>8""JF-"
>7>0-4>">-62-"B1OO-6-<0":?:/=501?<>"5<B"C-<-65==7".?44/<1.50-"M10F1<"0F-16"1<B121B/5="?6C5<1c501?<>8""
d?<-"?O"0F-">7>0-4>":6?21B-"0F-"5^1=107"0?"B-0-641<-"-=1C1^1=107"1<"6-5=S014-"?6"M10F?/0"0F-"5>>1>05<.-"?O"
5".5>-"M?6Z-68"

=95)6.8*951%d?<-"?O"0F-">7>0-4>"F52-"0F-"<-.->>567"O/<.01?<5=107"0?">501>O7"0F-"O/<.01?<5="6-a/16-4-<0>"
O?6"+=1C1^1=107";>>->>4-<08"";"4?6-"B-051=-B"5<5=7>1>"?O"I<DW`U+3"-=1C1^1=107"O/<.01?<5=107"5<B"C5:"1>"
5251=5^=-"1<"E%3%2>1+1+G&H)1G1I1)130&@#2&3"%&J%*)3"&K%+%@13&HL9"*+G%&H7*)<*31#+&*+$&=#(3&H(31>*3%&
M2#71(1#+*)&!%.#23b"B50-B"(56.F"#9b"#%!!8"

=9;$3/*895%!:9$$*5-%

d?<-"?O"0F-">7>0-4>"6-21-M-B":6?21B-"0F-"<-.->>567"O/<.01?<5=107"0?"B1>:=57":=5<"5251=5^1=107"5<B".?>0>"
?6"5==?M"5".?<>/4-6"?6"-4:=?7--"[0F6?/CF"0F-"3W`']"0?".?4:56-"1<>/65<.-":=5<"1<O?64501?<"5<B"45Z-"
5<"1<O?64-B".F?1.-8"

=95)6.8*951%d?<-"?O"0F-">7>0-4>"F52-"0F-"<-.->>567"O/<.01?<5=107"0?">501>O7"0F-"O/<.01?<5="6-a/16-4-<0>"
O?6"H?4:561>?<"3F?::1<C8"

H5/966;#5"%&$#/3"*958%

V?0F"I<DW`U+3"5<B"D10-"3F56-"5==?M"O?6"-<6?==4-<0"1<"0F-16"6->:-.012-":6?C654>"?<.-"5".=1-<0"F5>"^--<"
B-0-641<-B"-=1C1^=-8""((I3":6?21B->"^5>1."-<6?==4-<0"O/<.01?<5=107"O?6"(5<5C-B"H56-":5601.1:5<0>8""
d?<-"?O"0F-">7>0-4>"5==?M"O?6"./>0?41c-B"21-M>"O?6"?/06-5.F":?:/=501?<>b"^6?Z-6"?6"<521C50?6"5..->>b"?6"
a/?0-"C-<-6501?<8"

=95)6.8*951%+,1>01<C"DI">7>0-4>"F52-"41<145="O/<.01?<5=107"6-=50-B"0?":6?C654"-<6?==4-<08""d?<-"?O"0F-"
>7>0-4>"F52-"0F-"<-.->>567"O/<.01?<5=107"0?"O/==7">501>O7"0F-"O/<.01?<5="6-a/16-4-<0>"O?6"+<6?==4-<0"
`:-6501?<>8"

4$$#368%F353-#;#5"%

I<DW`U+3":6?21B->";::-5=>"065.Z1<C"0F6?/CF"0F-"45</5="-<067"?O"1<O?64501?<8""`<.-"3050-4-<0"?O"d--B"
B505"O?6"0F-"5OO-.0-B":-61?B[>]"F52-"^--<".F5<C-Bb"0F-">7>0-4"6-06?>:-.012-=7".5=./=50->"<-M"-=1C1^1=107"
6->/=0>":-6":6?C654"6/=->"1<"0F-"C12-<"4?<0F>8"
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"

E2*@3&@#2&1+3%2+*)&<(%&#+)0& & $"#%!!"&'()"**'"

#P"

=95)6.8*951%d?<-"?O"0F-">7>0-4>"F52-"0F-"<-.->>567"O/<.01?<5=107"6-a/16-B"0?"45<5C-"0F-";::-5=>"
:6?.->>"O?6"^?0F"0F-"1<B121B/5="5<B"3W`'"+,.F5<C->8"

L/9M#/%Q%R3+*-3"9/%D#63"*958:*$%F353-#;#5"%

V6?Z-6hd521C50?6"D-=501?<>F1:"(5<5C-4-<0"1<.=/B->"0F-":6?.->>->"<-.->>567"0?"45<5C-"0F-"
6-=501?<>F1:"^-0M--<"0F-"+,.F5<C-"5<B"^6?Z-6>"5<B"<521C50?6>"0F6?/CF"5":?605=b".?<<-.0"d521C50?6>"0?"
.?<>/4-6>b"4-5>/6-"d521C50?6":-6O?645<.-b"O5.1=1050-"^6?Z-6"a/?01<C"?O"1<>/65<.-":=5<>b"5<B":6?21B-"
^6?Z-6"1<.-<012-".?4:-<>501?<".5:5^1=1078"""d?<-"?O"0F-">7>0-4>">/62-7-B":6?21B-"5<7"O/<.01?<5=107"
MF1.F".?/=B"^-"6-5B1=7"=-2-65C-B"O?6"V6?Z-6"?6"d521C50?6"(5<5C-4-<0":6?.->>->8"

=95)6.8*951%d?<-"?O"0F-">7>0-4>"F52-"0F-"<-.->>567"O/<.01?<5=107"6-a/16-B"0?"4--0"0F-"V6?Z-6"h"
d521C50?6"D-=501?<>F1:"(5<5C-4-<0"O/<.01?<5="6-a/16-4-<0>"O?6"0F-"+,.F5<C-8"

F3/M#"*5-%35G%&."/#3):%

d?<-"?O"0F-">7>0-4>"6-21-M-B":6?21B-"0F-"<-.->>567".?4:?<-<0>"0?"O/==7">/::?60"0F->-"^/>1<->>"
O/<.01?<>8"

=95)6.8*951%d?<-"?O"0F-">7>0-4>"F52-"0F-"<-.->>567"O/<.01?<5=107"0?">501>O7"0F-"O/<.01?<5="6-a/16-4-<0>"
O?6"(56Z-01<C"5<B"`/06-5.F8""

=.8"9;#/%!#/+*)#%35G%4))9.5"%F353-#;#5"%

JF-"((I3">7>0-4":6?21B->"41<145="O/<.01?<5=107"1<"0F-"56-5"?O"./>0?4-6"5..?/<0"45<5C-4-<08""
H/>0?4-6"D-=501?<>F1:"(5<5C-4-<0"[HD(]"O/<.01?<5=107">/.F"5>".5=="065.Z1<C"5<B"01.Z-01<Cb"45<5C1<C"
:-6O?645<.-"4-5>/6->b"45<5C1<C"-4:=?7--"=15^1=107"5<B"45<5C1<C":-6O?645<.-"56-"<?0":6?21B-B"^7"
5<7"?O"0F-">7>0-4>8"

=95)6.8*951%d?<-"?O"0F-">7>0-4>"F52-"0F-"<-.->>567"O/<.01?<5=107"0?">501>O7"0F-"O/<.01?<5="6-a/16-4-<0>"
O?6"H/>0?4-6"3-621.-"5<B";..?/<0"(5<5C-4-<08"

,*535)*36%F353-#;#5"%35G%D#$9/"*5-%

d?">7>0-4"6-21-M-B":6?21B->"5"O/==">/10-"?O"O1<5<.15="45<5C-4-<0"O/<.01?<5=1078"JF-"I<DW`U+3"5<B"
((I3">7>0-4>"B?":6?21B-"=1410-B"^/BC-0"065.Z1<C".5:5^1=107"O?6"2561?/>"O-B-65="O/<B1<C">06-54>8"

+5.F">7>0-4"F5>"0F-"5^1=107"0?"C-<-650-".5<<-B"6-:?60>"^5>-B"?<"065<>5.01?<5="B5058""JF-"U505"
Y56-F?/>-":6?21B->"0F-"5^1=107"0?"5CC6-C50-"5<B"45:"B505e"F?M-2-6b"0F-"Y56-F?/>-"1>":?:/=50-B"
0F6?/CF"<1CF0=7"^50.F"@?^>"5<B"./66-<0=7"1>"25=/5^=-"0?"+`WW3"O?6"?<=7"0F50"B505"MF1.F"1>"45B-"5251=5^=-8"

=95)6.8*951%d?<-"?O"0F-">7>0-4>"F52-"0F-"<-.->>567"O/<.01?<5=107"0?">501>O7"0F-"O/<.01?<5="6-a/16-4-<0>"
O?6"-,.F5<C-"A1<5<.15="(5<5C-4-<08""JF?/CF"0F-"U505"Y56-F?/>-"F?=B>"<?"./66-<0"25=/-"O?6"+,.F5<C-"
6-:?601<Cb"0F-"0-.F<?=?C7".5<"^-"/01=1c-B"0?">/::?60"0F-"+,.F5<C-8"
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#R"

488#"%F353-#;#5"%

;>>-0"(5<5C-4-<0"1>"0F-":6?.->>"?O"45<5C1<C"0F-"2561?/>"05<C1^=-"5>>-0>"0F50"56-"25=/5^=-"0?"0F-"
+,.F5<C-"5<B"?:-6501<Cb"451<051<1<Cb"5<B"/:C65B1<C"0F?>-"5>>-0>"1<"5".?>0S-OO-.012-"45<<-68""JF->-"
5>>-0>"1<.=/B-"0-.F<?=?C7"5>>-0>">/.F"5>".?4:/0-6>"5<B":61<0-6>"5>"M-=="5>"O/6<1>F1<C>8""d?<-"?O"0F-"
>7>0-4>":6?21B-"0F-"O/<.01?<5=107"<-.->>567"0?">501>O7"0F->-"6-a/16-4-<0>8"

=95)6.8*951%d?<-"?O"0F-">7>0-4>"F52-"0F-"<-.->>567"O/<.01?<5=107"0?">501>O7"0F-"O/<.01?<5="6-a/16-4-<0>"
O?6";>>-0"(5<5C-4-<08"

BD%F353-#;#5"%

I<.=/B-B"1<"WD"(5<5C-4-<0"1>"0F-"5^1=107"O?6"0F-"+,.F5<C-"0?"45<5C-"0F-"6-.6/101<C"?O"6->?/6.->b"
45<5C1<C"0F-16".?4:-<>501?<b"@?^"-25=/501?<>b":-6O?645<.-b"014-"5<B"500-<B5<.-b">5=567b":6?O->>1?<5="
B-2-=?:4-<0b"5<B"^-<-O10>8""d?<-"?O"0F-">7>0-4>"F52-"0F-"<-.->>567"O/<.01?<5=107"0F50">501>O1->"0F-"
O/<.01?<5="6-a/16-4-<0>"O?6"WD"(5<5C-4-<08"

=95)6.8*951%d?<-"?O"0F-">7>0-4>"6-21-M-B"F52-"0F-"<-.->>567"O/<.01?<5=107"0F50">501>O1->"0F-"O/<.01?<5="
6-a/16-4-<0>"O?6"WD"(5<5C-4-<08"

J/9)./#;#5"%F353-#;#5"%

JF-":6?.->>"?O"45<5C1<C":/6.F5>-"?6B-6>b"1<2-<0?67b"5<B":-6O?641<C".?>0"5<5=7>1>"56-"<?0":6?21B-B"^7"
5<7"?O"0F-">7>0-4>8"

=95)6.8*951%d?<-"?O"0F-">7>0-4>"F52-"0F-"<-.->>567"O/<.01?<5=107"0?">501>O7"0F-"O/<.01?<5="6-a/16-4-<0>"
O?6"'6?./6-4-<0"(5<5C-4-<08"

/.*4.*0!DE!!F'!:122&*+!,>,+&=!.,!2&1,#$%&!#,!#!(1*:+.'*#%!:'=7'*&*+G"

;=="?O"0F-">7>0-4>">/::?60"=->>"0F5<"#9n"?O"0F-"
O/<.01?<5=107"?O"5==".?4:?<-<0>"0F50"0F-7"F52-"
.5:5^1=101->"1<8""V5>-B"?<"0F-"O/<.01?<5=">.?6->"
5.F1-2-B"^7"0F->-">7>0-4>b"<?<-"56-">/105^=-"O?6"
6-/>-8""d?<-"?O"0F-">7>0-4>":-6O?64"5<7"O/<.01?<5="
.?4:?<-<0"0?"5<7">1C<1O1.5<0"-,0-<08""+5.F">7>0-4"

-10F-6"1>"<?0"B->1C<-B"0?"5BB6->>"5"O/<.01?<5=".?4:?<-<0b"?6"1O"10"B?->b"F5>"45@?6"=1410501?<>"6-=5012-"0?"
0F-".5:5^1=101->"6-a/16-B"0?"B?">?8""D-/>-"?O"5<7">7>0-4"0?"4--0"O/<.01?<5="6-a/16-4-<0>"M?/=B"^-"2-67"
B1OO1./=08"

(5<7"?O"0F-">050-_>">7>0-4>":-6O?64">141=56"O/<.01?<>"0?"0F?>-"6-a/16-B"O?6"0F-"DF?B-"I>=5<B"W-5=0F"
+,.F5<C-8""I<"5==".5>->b"0F->-">7>0-4>"M-6-"B-2-=?:-B"^-O?6-"5<7"+,.F5<C-"O/<.01?<5="6-a/16-4-<0>"5<B"
:?=1.7"6/=->"M-6-"B-O1<-B"50"0F-"A-B-65="=-2-=8""I<"4?>0".5>->b"-2-<"MF-6-"0F-"^/>1<->>"O/<.01?<"1>"2-67"

,*5G*5-1%
V5>-B"?<"0F-"O/<.01?<5=".?4:?<-<0>"25=/-"
>.?6-"C65:Fb"<?<-"?O"0F-"IJ"5>>-0>"56-"
>/105^=-"O?6"6-/>-8%
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#9"

.=?>-"0?"0F-"-2-<0/5="+,.F5<C-"6-a/16-4-<0b"0F-"/<B-6=71<C"0-.F<?=?C7"45Z->"0F-"/>-"?O"0F->-">7>0-4>b"
?6".?4:?<-<0>"?O"0F?>-">7>0-4>b"/<=1Z-=78""+5.F">7>0-4"F5>"O/<.01?<5=b"5::=1.501?<b"?6"0-.F<?=?C7"
56.F10-.0/6-"=1410501?<>b"45Z1<C"10>"6-/>-"B1OO1./=08"

A?6"-,54:=-b"0F-">050-_>"-=1C1^1=107"B-0-641<501?<">7>0-4b"I<DW`U+3b"/>->"F56B.?B-B":6?C654"6/=->"0F50"
.5<<?0"^-"-,065.0-B"O6?4"0F-"?2-65==":6?C654"=?C1.b"56-"<?0"-5>1=7".F5<C-B"^7"^/>1<->>"/>-6>b"5<B"56-"
<?0">F56-5^=-"0F6?/CF"5"6/=->"6-:?>10?678"

"&:5*.:#%!/.*4.*0,!

3141=56"0?"0F-"O/<.01?<5="O1<B1<C>b"5"05^=-"M5>".6-50-B"0?">/44561c-"0F-"5^1=107"?O"-5.F">7>0-4"0?"4--0"
0F-"0-.F<1.5="6-a/16-4-<0>"O?6"-5.F"?O"0F-"0-.F<1.5=".?4:?<-<0>"O?6"0F-"DF?B-"I>=5<B"WIX8"JF1>"05^=-"1>"
>F?M<"^-=?M8""JF-">54-">.?61<C"4-.F5<1>4"1>"/>-B"5>"0F-"?<-"B->.61^-B"-56=1-68"

"

?#):5*)36%=9;$95#5"%

=.//#5"%>?%!78"#;8%

>5DB&NH!% D>"#%!:3/#% FF>!% B!NO%

>5E9/;3"*95%F353-#;#5"% !%n" dh;" !%n" 9%n"

F38"#/%J#/895%>5G#I% !%n" dh;" dh;" dh;"

T59U6#G-#%F353-#;#5"% dh;" dh;" dh;" dh;"

,*535)*36%?/3583)"*95%J/9)#88*5-% dh;" dh;" dh;" dh;"

L.8*5#88%J/9)#88%F353-#;#5"% 9%n" dh;" dh;" dh;"

J/*+3)7%35G%!#)./*"7% !%n" dh;" dh;" dh;"

D.6#8%H5-*5#% dh;" dh;" dh;" dh;"

O9/ME69U%H5-*5#% dh;" dh;" dh;" dh;"

N3"3%F353-#;#5"% !%n" dh;" dh;" 9%n"

!#/+*)#%F353-#;#5"% dh;" dh;" dh;" dh;"

V5*E*#G%=9;;.5*)3"*958% dh;" dh;" dh;" dh;"

HI):35-#%J9/"36% dh;" dh;" dh;" dh;"

L<L%23"#U37% !%n" dh;" dh;" dh;"

"

?3'6#%b1%?#):5*)36%=9;$95#5"%,*"]23$%D3"*5-%

JF-"6->/=0>">F?M"0F50"I<DF?B->"5<B"W3UY"F52-">1C<1O1.5<0".5:5^1=101->"5.6?>>"5"O-M"0-.F<1.5="
.?4:?<-<0>b"5<B"56-".5<B1B50->"O?6"6-/>-"1<"0F->-"56-5>8""DI0-"3F56-"B?-><_0">/::?60"5<7"?O"0F-"
.?4:?<-<0>b"5<B"((I3"?<=7"F5>"41<?6".5:5^1=101->"1<"?<-"56-58"""

"
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"

,*-./#%\1%?9"36%,.5)"*95%J#/)#5"3-#%'7%!78"#;%`E9/%?#):5*)36%=9;$95#5"8a%

J/*+3)7%35G%!#)./*"7%

\561?/>">0650-C1->"5<B":6?B/.0>"56-"1<":=5.-"0?":6?21B-"O?6":6125.7"5<B">-./6107b"0F?/CF"451<O654-"
>7>0-4>"0-<B"0?"/01=1c-"./>0?4":6?C65441<C"0?":6?21B-"5..->>"0?">7>0-4"6->?/6.->8""d?">7>0-4":6?21B->"
O?6"4/=01SO5.0?6"5/0F-<01.501?<8""U505"1<"4?01?<"1>"-<.67:0-B"?<"5==">7>0-4>"MF1=-"B505"50"6->0"1>"<?0"
-<.67:0-B"?<"5<7">7>0-4"M10F"0F-"-,.-:01?<"?O"33d8""(->>5C-"-<.67:01?<"1>":6?21B-B"215"33*"5<B"WJJ'38"

=95)6.8*951%d?">7>0-4":6?21B->"0F-"0-.F<1.5=".?4:?<-<0>"<--B-B"0?">501>O7"0F-"'6125.7"5<B"3-./6107"
6-a/16-4-<0>"O?6"0F-"+,.F5<C-8"

L.8*5#88%D.6#8%H5-*5#%

+5.F">7>0-4":-6O?64>">?4-"=-2-="?O":6?.->>1<C"/>1<C"^/>1<->>"6/=->8"";==">7>0-4>"F52-"^/>1<->>"6/=->"
-4^-BB-B"1<":6?C654".?B-8"

=95)6.8*951%d?">7>0-4":6?21B->"0F-"0-.F<1.5=".?4:?<-<0>"<--B-B"0?">501>O7"0F-"V/>1<->>"D/=->"+<C1<-"
6-a/16-4-<0>"O?6"0F-"+,.F5<C-8"

O9/ME69U%H5-*5#%

d?"M?6ZO=?M"-<C1<-"1>"5251=5^=-"1<"5<7"?O"0F-"./66-<0">7>0-4>8"";=="M?6ZO=?M"1>"F5<B=-B"
:6?C6544501.5==78"

%n

9n

!%n

!9n

#%n

#9n

P%n

P9n

R%n

R9n

9%n

I<DW`U+3 D10-"3F56- ((I3 HW`IH+3

?9"36%,.5)"*95%J#/)#5"3-#%!)9/#%E9/%":#%!78"#;
L38#G%95%?#):5*)36%=9;$95#5"8
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#Q"

=95)6.8*951%JF-6-"56-"<?"M?6ZO=?M".?4:?<-<0>"1<"5<7"?O"0F-">7>0-4>"6-21-M-B8"

N3"3%F353-#;#5"%H53'6#/8%

JF-":6?.->>"?O"-,065.01<C"5<B"=?5B1<C"B505"1>"=1410-B"0?"./>0?4":6?C65441<C"O?6"5==">7>0-4>8"d?">7>0-4"
/>->"5":6?B/.0"O?6"V-<-O10"+<6?==4-<0"J65<>5.01?<>"?6"4->>5C-"065<>O?64501?<8"

=95)6.8*951%d?">7>0-4":6?21B->"0F-"0-.F<1.5=".?4:?<-<0>"<--B-B"0?">501>O7"0F-"U505"(5<5C-4-<0"
6-a/16-4-<0>"O?6"0F-"+,.F5<C-8"

!#/+*)#%F353-#;#5"%H53'6#/8%

d?<-"?O"0F-">7>0-4>"6-21-M-B":6?21B-"O?6"<?<S6-:/B1501?<8"JF-6-"1>"<?"+<0-6:61>-"3-621.-"V/>"
14:=-4-<0-B"M10F1<"5<7"?O"DI_>">7>0-4>b"5<B"<?">7>0-4":6?21B->"O?6"0F-"45<5C-4-<0"?O"3-621.->8""

=95)6.8*951%d?">7>0-4":6?21B->"0F-"0-.F<1.5=".?4:?<-<0>"<--B-B"0?">501>O7"0F-"3-621.-"(5<5C-4-<0"
6-a/16-4-<0>"O?6"0F-"+,.F5<C-8"

>5E9/;3"*95%F353-#;#5"%

Y10F"0F-"-,.-:01?<"?O"D10-"3F56-b"-5.F">7>0-4"F5>".5:5^1=101->"0F50".5<">501>O7"2561?/>"I<O?64501?<"
(5<5C-4-<0"6-a/16-4-<0>8""I<DW`U+3"6-:?60>"56-"=1410-B"0?"./>0?4":6?C65441<C"F?M-2-6"0F-"U505"
Y56-F?/>-".?<051<>"1<O?64501?<"0F50".5<"^-"6-:?60-B"?<"0F6?/CF"0F-"/>-"?O"I<O?64501.58""JF-"((I3"
>7>0-4"5=>?"F5>"./>0?4SB-2-=?:-B"6-:?60>8""I0"5=>?"1<.=/B->"5"U?./4-<0"(5<5C-4-<0">7>0-4"0F50"457"
^-"=-2-65C-S5^=-"O?6"0F-"+,.F5<C-8"

=95)6.8*951%3?4-"DI">7>0-4>"F52-"C??B"a/5=107"I<O?64501?<"(5<5C-4-<0"0-.F<1.5=".?4:?<-<0>"0F50"
56-".5<B1B50->"O?6"6-/>-8"

F38"#/%J#/895%>5G#I%

d?"(5>0-6"'-6>?<"I<B-,"1>"5251=5^=-"1<"5<7"?O"0F-"./66-<0">7>0-4>"0F?/CF"0F-"U505"Y56-F?/>-"451<051<>"
5".6?>>M5=Z"05^=-"0F50"=1<Z>"2561?/>">7>0-4"IU>8"

=95)6.8*951%d?">7>0-4":6?21B->"0F-"0-.F<1.5=".?4:?<-<0>"<--B-B"0?">501>O7"0F-"(5>0-6"'-6>?<"I<B-,"
6-a/16-4-<0>"O?6"0F-"+,.F5<C-8"

T59U6#G-#%F353-#;#5"%

d?"./66-<0">7>0-4>"45<5C-"4-05B505"?6".?<0-<08"

=95)6.8*951%JF-6-"56-"<?"&<?M=-BC-"(5<5C-4-<0"0-.F<1.5=".?4:?<-<0>"M10F1<"5<7"?O"0F-">7>0-4>"0F50"
56-">/105^=-"O?6"6-/>-8"
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,*535)*36%?/3583)"*95%J/9)#88*5-%

d?"./66-<0">7>0-4":6?21B->"6-.-1:0"?6":574-<0":6?.->>1<C"O/<.01?<5=1078"

=95)6.8*951%d?">7>0-4":6?21B->"0F-"0-.F<1.5=".?4:?<-<0>"<--B-B"0?">501>O7"0F-"A1<5<.15="J65<>5.01?<"
'6?.->>1<C"6-a/16-4-<0>"O?6"0F-"+,.F5<C-8"

L.8*5#88%J/9)#88%F353-#;#5"%

;=="<?01O1.501?<"5<B"5=-60"O/<.01?<5=107"1>">7>0-4S>:-.1O1."5<B"<?0"5251=5^=-"5>"5".?<>/45^=-">-621.-8""
U?./4-<0"C-<-6501?<"1>"=1410-B"1<"5==">7>0-4>"-,.-:0"O?6"I<DW`U+3"MF1.F"/>->"X-6?,"+=1,16"0?"F-=:"
:6?B/.-"Ym3IYm)"O?64>"O?6"0F-"HF1=B"3/::?60":6?C6548""`0F-6".?66->:?<B-<.-"1>":6?B/.-B"1>"
:6?B/.-B"^7"./>0?4S.?B-B"5::=1.501?<>"0F50"56-"O/<.01?<S>:-.1O1.8"

=95)6.8*951%I<DW`U+3":6?21B->"O?6">?4-"0-.F<1.5="O/<.01?<5=107"0F50".?/=B"^-"6-S/>-B"O?6"U?./4-<0"
)-<-6501?<8"

V5*E*#G%=9;;.5*)3"*958%

((I3":6?21B->"5".5==".-<0-6"O/<.01?<b"^/0"0F1>"1>"<?0"1<0-C650-B"M10F"0F-"((I3">7>0-4"10>-=O8""+S451="5<B"
I<0-65.012-"\?1.-"D->:?<>-"[I\D]"56-"/01=1c-B"^/0"0F-7"56-"<?0"1<0-C650-B8""JF-">050-"/01=1c->")6?/:M1>-"
O?6"-S451="MF1=-"0F-"((I3"2-<B?6"/>->"+,.F5<C-"3-62-68"""d?"./66-<0"5>>-0":6?21B->"0-,0"4->>5C1<C"?6"
O5,".5:5^1=1078"

=95)6.8*951%d?">7>0-4":6?21B->"0F-"0-.F<1.5=".?4:?<-<0>"<--B-B"0?">501>O7"0F-"j<1O1-B"
H?44/<1.501?<>"6-a/16-4-<0>"O?6"0F-"+,.F5<C-8"

HI):35-#%J9/"36%

d?<-"?O"0F-">7>0-4>"6-21-M-B":6?21B-"0F-"5^1=107"0?"B-:=?7".?<>/4-6S>:-.1O1."5::=1.501?<"21-M>"?6"
B-:=?74-<0"?O"O/<.01?<5=107"O?6"/>-"?<"B1OO-6-<0"B-21.->">/.F"5>"05^=-0>"?6">4560:F?<->8"

=95)6.8*951%d?">7>0-4":6?21B->"0F-"0-.F<1.5=".?4:?<-<0>"<--B-B"0?">501>O7"0F-"'?605="6-a/16-4-<0>"O?6"
0F-"+,.F5<C-8"

L<L%23"#U37%

I<DW`U+3"5<B"((I3":6?21B-"O?6"O1=-"065<>O-6"0F6?/CF"+J*"5<B"3-./6-"AJ'8""d?"5>>-0":6?21B->"+UI"?6"Y-^"
3-621.-".5:5^1=101->8"

=95)6.8*951%d?">7>0-4":6?21B->">1C<1O1.5<0"O/<.01?<5=107"0?">501>O7"0F-"V#V")50-M57"6-a/16-4-<0>"O?6"
0F-"+,.F5<C-8"
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/.*4.*0!HE!"&:5*.:#%!I1#%.+>!'(!#%%!,>,+&=,!.,!%'JK!&9:&7+!('2!'*&!,>,+&=!J.+5!2&,7&:+!+'!'*&!
:'=7'*&*+G!

DF?B-"I>=5<B_>"IJ">7>0-4>"56-"^/1=0"?<">?O0M56-"
0-.F<?=?C7"0F50"65<C->"O6?4"#%S7-56"?=B"065<>5.01?<S
^5>-B">7>0-4>"?:-6501<C"?<"451<O654->"0?"PS01-6"
M-^S^5>-B">7>0-4>8""(?>0">7>0-4>":6?21B-"=1410-BS0?S
<?"5..->>"0?"0F-"C-<-65=":/^=1."B16-.0=78"J-.F<1.5==7b"

0F-"W3UY">7>0-4">.?6-B"0F-"F1CF->0"?O"5==">7>0-4>b"5<B">--4>"0?"F52-"0F-"F1CF->0":?0-<015="O?6"
6-/>5^1=107"O6?4"5"0-.F<1.5=".?4:?<-<0">05<B:?1<08""W?M-2-6b"W3UY"?<=7"F5>".5:5^1=101->"0F50">/::?60"
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INRHODES 

Description 
InRHODES is the State of Rhode Island’s integrated system for eligibility determination 
and Child Support case management.  It consists of a back office application and a 
customer-facing portal used to gather and submit social service program application 
information to InRHODES, and also allows the public to submit SNAP social service 
program application information on-line to InRHODES.  

"

PPACA Functional Alignment 
 Eligibility determination for SNAP, RI Works (TANF), Medicaid, CHIP, General Public 

Assistance, Child Support, and Child Care. 
 

 Users include case workers, supervisors, and other authorized department personnel. 
 

 Public users do not have access to InRHODES. 
 

 Multiple application forms are used for access to the various eligibility programs. 
 

 No real-time eligibility determination. 

"
 Master Data Management in place for common client identifier and person 

demographics.  This is managed through the Common Client Area (returns the 
Department Client Number – DCN). 
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Technology Overview 
 Use of IBM mainframe, z/OS, RACF, Natural, ADABAS, CICS, COBOL, EntireX 

Broker, Supernatural, Natural Security, Predict, Entire Connection, and Connect 
Direct.  Web components run on a Windows 2003 server and utilize Oracle 11g, Cold 
Fusion, GeoTrust, J2EE, JBoss, and Dreamweaver. 

 
 Data interchange limited to SFTP file transfers and use of Connect Direct. 

 
 Interfaces to state and federal agencies through the use of a private network. 

 
 Business rules embedded in program logic. 

PPACA Technology Component Alignment 
 Business Rules Engine 

 All business rules embedded in Natural program logic 
 Eligibility determined asynchronously through the use of a batch process 

 
 Data Exchange 

 
 Verification interfaces with numerous state and federal agencies.  Other 

interfaces between agencies and partners for various business purposes.  
Current interfaces are: 
o DOA Bureau of Auditors 
o Social Security Admin.  
o State of RI Attorney General 
o State of RI Auditor General 
o Service Employers International Union (SEIU) 
o Administration of Children & Families (ACF) 
o National Institute of Health (NIH) 
o Citizens Bank 
o Child Support Lien Network (CSLN) TMR Insurance 
o Child Support Lien Network (CSLN) Daily FIDM 
o Data Mining (Childsupportdata.com) 
o Equifax Credit Bureau 
o Experian Credit Bureau 
o First Data Corporation 
o Health Management Systems Inc. (HMS) 
o JP Morgan Chase  
o State of RI Lottery 
o State of RI Dept of Corrections 
o State of RI Dept of Environmental Management 
o State of RI Dept of Motor Vehicles 
o State of RI Office of Child Support Services 
o State of RI Treasury 
o TransUnion Credit Bureau 
o Western Union 
o State of RI Department of Children, Youth and Family 
o State of RI Dept of Labor & Training 
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o Blue Cross Blue Shield of RI  
o National Directory of New Hires (NDNH) 
o State of RI Division of Taxation 
o IRS 
o RI FED FTP (New Hires) to SSA 
o State of RI Dept of Health 
o Electronic Disqualified Recipient Systems 
o FNS (USDA) 
o Food & Drug Admin. 
o State of RI Dept of Education 
o University of RI  (FS Outreach) 
o E-Funds 
o StateVision  
o Bank of America 
o Center for Medicare/caid Services (CMS) 
o State of RI Employer Contact Unit 
o Electronic Data Systems (EDS) Local  
o Electronic Data Systems (EDS) National 
o Group Health Inc. (GHI) 
o Neighborhood Health Plans of RI 
o United Health 
o Welligent Software Solutions 
o State of RI Dept of Transportation 
o Defense Manpower Data Center (DMDC) 
o National Grid 
o State of RI MHRH 
o Verizon 
o Maximus 

 
 Document Generation: 

 Output generated from Natural program logic used to produce XEROX Elixir 
forms for document generation 

 Other document output generated from Natural program logic. 
 

 Reporting: 
 Audit trail tracking provided through transaction logs, database logs, and record 
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tracking w/ reports 
 Reporting capabilities through the use of Natural programs against the 

operational data store. 
 ETL managed through the use of Natural programs. 

"
" "
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INRHODES 

In Progress and Future State Projects 
 Phase out of Connect Direct product 

 
  

Reliability 
 Highly available during normal business hours.  Update access provided 5x11 M-F 

and for 7 hours on Saturday. 
 Timely information regarding transaction processing provided 
 Data is primarily housed on the state’s mainframe 
 All applications currently on supported system software 
 Disaster recovery provided by DoIT in state data center. 
 Backup and recovery provided by DoIT in state data center. 

Scalability 
 Provides access to 450 users 
 Total of 12,000 applications for social programs per month are processed through 

FAMIS, with about 14% of these submitted through FAMIS Web.  
 System currently supports 260,700 on-line transactions and 4,700 background 

transactions per day. 
 Database contains about 42,000,000 records 
 No major performance challenges reported to date 
 Batch window is greater than12 hours daily. 

!#)./*"7%35G%=9;$6*35)#%
 HIPAA compliant 
 Each user group has a different access level which helps manage PHI 
 Access is determined by a user’s job function and office 
 Internal private network used for most data communication 
 Data  encrypted in motion; data at-rest is not encrypted 

Serviceability 
 Application managed by vendor resources 

 
 Maintenance performed on a nightly basis or on weekends. 

 
 Maintenance changes are complex due to legacy technology 

Transparency and Accountability 
 Federal and state reports created from Natural programs. 

 

"
" "
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MMIS 

Description 
MMIS is the State of Rhode Island’s Medicaid Management Information System.  It is 
used to process Medicaid claims for eligible program recipients.  Provides portal interface 
for provider access and client/server access for internal RI users. 

"

PPACA Functional Alignment 
 Direct enrollment via web for Managed Care fee-for-service clients. 

 
 Provider access for inquiry on client eligibility and payment information.  Public users 

access claims payment information through a web portal. 
 

 No eligibility determination; this data is transmitted via nightly interface from 
InRHODES. 

"
 Supporting documentation imaged and indexed to appropriate case records.  

Available for retrieval and display. 

"
 CRM access provided through call center.  Access is provided via IVR.  Issues are 

tracked to resolution using an internal CRM application. 

Technology Overview 
 Use of Wintel Servers, C++, J2EE, Business Objects Xi, Oracle 11g,  Microsoft Active 

Directory, Citrix, Ingres, MS Exchange Server, COBOL, PowerBuilder, Oracle PL/SQL 
 

 Data interchange using custom ETL programs and SFTP 
 

 AMS Imaging used for document management. 
 

 Reporting provided through Business Objects against transactional database. 

PPACA Technology Component Alignment 
 Document Management 

 AMS Imaging used for document imaging and retrieval 
 Reporting: 

 Audit trail tracking provided. 
 BI and reporting capabilities through the use of COGNOS.  
 Ad Hoc reporting provided through the use of a COLD data mart. 
 External reporting provided through reporting programs in COBOL and J2EE as 

well as SAS. 
 Data loaded through an ETL process. 
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MMIS 

In Progress and Future State Projects 
 Currently procuring a new MMIS. 

Reliability 
 Available 12x5 
 Systems are housed in vendor’s data center 
 Vendor’s data center follows standard backup and disaster recovery processes.  Full 

disaster recovery drills performed every other year. 
 SLA for full recovery from disaster within 48 hours 
 Access to systems through multiple high-speed network connections. 

Scalability 
 Provides access to about 100 users, including providers, MMIS staff, and clients 
 Standard scaling techniques for client/server systems, including server clustering. 

!#)./*"7%35G%=9;$6*35)#%
 HIPAA compliant 
 HL7 compliant 
 Public facing apps have 508 accessibility compliance for  individuals with disabilities 

compliance 
 LDAP is used for security access through Microsoft Active Directory Server. 
 Access is determined by a user’s job function through role table 
 Data encrypted in motion for transmissions outside of the State network; data at-rest is 

not encrypted 

Serviceability 
 Application and infrastructure managed by vendor resources 
 Monthly maintenance unless more frequent need arises, nightly maintenance window 

of 1 – 2 hours available if required 
 Maintenance changes follow a standard lifecycle methodology. 

Transparency and Accountability 
 None 

" "
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RITE SHARE 

Description 
RIte Share is Rhode Island’s premium assistance program for Medicaid eligibles with 
access to cost effective health insurance through their employer based coverage.  This 
system calculates employee’s cost by paying for some or all of the cost effectiveness of 
employer based coverage.   

"

PPACA Functional Alignment 
 Calculates eligibility for Managed Care program 

 
 Calculates client cost share 

 
 
 
 
 
 
 
 

"
"
"

 

Technology Overview 
 Use of MS Access 

 
 Desktop-only application 

 
 Business rules embedded in program logic. 

PPACA Technology Component Alignment 
 Business Rules Engine 

 Business rules are built into the program logic 
 

 Data Exchange 
 Bi-direction file transfer to InRHODES via SFTP 
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RITE SHARE 

In Progress and Future State Projects 
 None 

Reliability 
 Available during normal business hours 

 
 Data is housed on a file server and accessed from a mapped drive. 

"
 Disaster recovery utilizes DoIT’s standards 

"
 Restorable copies of data available through nightly backups. 

Scalability 
 Supports several users 

 
 Currently running on a small desktop computer.  Requires upgrade for any additional 

use. 

!#)./*"7%35G%=9;$6*35)#%

"
 Data is not encrypted in motion or at-rest 

Serviceability 
 Application managed by Xerox ACS resources and other benefit program resources 

"
 No scheduled maintenance 

Transparency and Accountability 
 No reporting provided 

"

" "



!"#$%&'()*+$&',&-*.&/+*)0(1(&!%.#23"

"

E2*@3&@#2&1+3%2+*)&<(%&#+)0& & $"#%!!"&'()"**'"

R!"

HSDW HUMAN SERVICES DATA WAREHOUSE 

Description 
HSDW is a decision support system that receives data from both InRHODES and MMIS 
for purposes of aggregate and longitudinal reporting.  It also contains a number of other 
data sources. 

"

PPACA Functional Alignment 
 No exchange functionality, however currently includes Medicaid eligibility and 

enrollment information.  
 Automated data collection, audit collected data, and automated data mapping. 

 
 
 
 
 
 
 
 

"
"
"

 

Technology Overview 
 Wintel servers 

 
 Use of Informatica, Business Objects, Oracle 11g, and Windows 2003 Server 

 
 

PPACA Technology Component Alignment 
 Data Management 

 Uses Informatica for data warehouse functionality 
 

 Information Management 
 Uses Business Objects for Reporting and Business Intelligence 
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HSDW HUMAN SERVICES DATA WAREHOUSE 

In Progress and Future State Projects 
 Development of the APCD (the first step of linking Medicaid and Medicare data)  

Reliability 
 All applications currently on supported system software 
 Disaster recovery provided by DoIT in state data center. 
 Backup and recovery provided by DoIT in state data center. 

Scalability 
 No major performance challenges reported to date 

Security and Compliance 
 HIPAA Compliant 
 Data encrypted in motion 

Serviceability 
 Application managed by DOIT resources 

 

Transparency and Accountability 
 Output potentially leverageable for Federal and State reporting 

"

" "
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,*-./#%b1%23$%453678*8%4$$/93):%!.;;3/7%

%

<+&7!D!U!6&;.&J!"&:5*.:#%!V!/1*:+.'*#%!)'=7'*&*+,!

HI):35-#%D#E#/#5)#%4/):*"#)"./#%`HD4a%

J?":-6O?64"0F-"5<5=7>1>b"5"=?C1.5="B->1C<"1>"6-a/16-B"0?":6?21B-"5"4-5>/6-"5C51<>0"MF1.F"./66-<0">7>0-4>"
.5<"^-"5>>->>-B8""J?"a/5=1O7"O?6"/>-"1<"5"WIXb"5">7>0-4"4/>0">501>O7">-621.-"6-a/16-4-<0>"O?6"50"=-5>0"?<-"
O/<.01?<5="?6"0-.F<1.5=">?O0M56-".?4:?<-<0"1B-<01O1-B"5>"^-1<C"1<0-C65="0?"0F-"WIX"=?C1.5="B->1C<8""3/.F"5"
B->1C<"M?/=B"^-":560"?O"5<"+,.F5<C-"56.F10-.0/6-8""31<.-"5=="F-5=0F"1<>/65<.-"-,.F5<C->"56-"6-a/16-B"^7"
=5M"0?"?:-650-"1<"0F-">54-"45<<-6b"5".?44?<"+D;"M?/=B"^-">/105^=-"5>"0F-">?/6.-"?O"0F-"6-a/16-B"
=?C1.5="B->1C<8"""

!"#$%0"
D-21-M"

J-.F<1.5="N"
A/<.01?<5="
H?4:?<-<0>"

!"#$%<%
IB-<01O7"
D-=-25<0"
H/66-<0"IJ"
;>>-0>%

30-:"P"
488#88%

=.//#5"%>?%
488#"8"

!"#$%@"
H?<B/.0"A10S
)5:";<5=7>1>%

30-:"9"
U-0-641<-"
I4:=-4-<05
01?<"`:01?<>"
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"

E2*@3&@#2&1+3%2+*)&<(%&#+)0& & $"#%!!"&'()"**'"

RE"

JF-"H-<0-6>"O?6"(-B1.56-"N"(-B1.51B"3-621.->"[H(3]"F5>"^--<"B-2-=?:1<C"5<"+D;":5601./=56=7"C-56-B"
0?M56B"0F-"<--B>"?O"-56=7"1<<?250?6>">/.F"5>"0F-"d-M"+<C=5<B"3050->"H?==5^?65012-"I<>/65<.-"+,.F5<C-"
37>0-4>"[d+3HI+3]b"?O"MF1.F"DF?B-"I>=5<B"1>"5":5601.1:5<08""JF-"H(3"+D;"1B-<01O1-B">1,"^/>1<->>"56-5>"
0F50".?<>010/0-"5<"WIX"5<B"0?SB50-"F5>"B-O1<-B"B-051=-B"^/>1<->>":6?.->>->"O?6"0M?"?O"0F->-"56-5>"L"
+=1C1^1=107"N"+<6?==4-<0b"5<B"'=5<"(5<5C-4-<08"

I<"0F-"5^>-<.-"?O"5".?4:=-0-"+D;b"0F-"&'()":6?@-.0"0-54".?<>06/.0-B"5<"+D;"O?6"5"O/==7"O/<.01?<5="WIX"
0F50"-,0-<B>"5<B"1>"5=1C<-B"M10F"0F-"H(3"+D;b"5<B"4--0>"0F-"6-a/16-4-<0>"?O"0F-"C5:"5<5=7>1>8""JF1>"
&'()"WIX"D-O-6-<.-";6.F10-.0/6-"-,0-<B>"0F-"H(3"+D;"^7"B-O1<1<Cb"O?6":=5<<1<C":/6:?>->b"0F-"O?/6"
?0F-6"^/>1<->>"56-5>"1B-<01O1-B"^7"H(3T"`2-6>1CF0b"H/>0?4-6"3-621.-b"A1<5<.15="(5<5C-4-<0b"5<B"
H?44/<1.501?<>8""I0"5=>?"1<.=/B->"5"065<>O?64501?<"?O"0F-"H(3S=-2-="56.F10-.0/6-"1<0?T"

!8 ;"V/>1<->>"`:-6501<C"(?B-="[B->.61^-B"1<"0F-"V=/-:61<0"B?./4-<0]"
#8 JF-"WIX"*?C1.5="H?4:?<-<0"(?B-="

"

B>C%X9-*)36%=9;$95#5"%F9G#6%%

A1C/6-"P"1>"5<"?2-621-M"?O"0F-">06/.0/6-"?O"0F-"=?C1.5="56.F10-.0/6-"O?6"0F-"O/=="WIX"0F50"1==/>0650->"0F-"
C6?/:1<C"?O"IJ".?4:?<-<0>b".?44/<1.501?<>".F5<<-=>b"5<B"+,.F5<C-">05Z-F?=B-6>8"";"4?6-"B-051=-B"
4?B-="0F50"=1>0>"0F-"1<B121B/5="IJ">?O0M56-".?4:?<-<0>"1>":6?21B-B"1<";::-<B1,"HT"U-051=-B"WIX"*?C1.5="
H?4:?<-<0"(?B-=8""

"

D#+*#U*5-%":#%E.5)"*9536%35G%"#):5*)36%)9;$95#5"8%

JF1>"O16>0">0-:"1<"0F-":6?.->>"1>"0?"6-21-M"0F-"O/<.01?<5="5<B"0-.F<1.5=".?4:?<-<0>".?<051<-B"1<"0F-"
W-5=0F"I<>/65<.-"+,.F5<C-"D-O-6-<.-"(?B-="5<B"B-0-641<-"1O"5<7"?O"0F->-"O/<.01?<>"56-"<?0"6-=-25<0"0?"
DF?B-"I>=5<Bb"5>"M-=="5>"1B-<01O7"5BB101?<5="O/<.01?<>"MF1.F"457"<?0"^-"5..?/<0-B"O?68"3F?M<"^-=?Mb"1<"b"
1>"5<"-,065.0"?O"0F-"M?6Z>F--0"6-21-M-B"M10F"0F-"DF?B-"I>=5<B">05OO"B1>:=571<C">?4-"?O"0F-"O/<.01?<5="
.?4:?<-<0>8"



!"#$%&'()*+$&',&-*.&/+*)0(1(&!%.#23"

"

E2*@3&@#2&1+3%2+*)&<(%&#+)0& & $"#%!!"&'()"**'"

RQ"

,*-./#%c1%%!3;$6#%6*8"*5-%9E%8#/+*)#8%$#/E9/;#G%'7%3%E.5)"*9536%89E"U3/#%)9;$95#5"%

"

;"O/=="=1>01<C"?O"0F-"O/<.01?<5="5<B"0-.F<1.5=".?4:?<-<0>"457"^-"O?/<B"1<";::-<B1,"VT"37>0-4>")5:"
;>>->>4-<0"3.?61<C8"

!

<+&7!H!U!S4&*+.(>!6&%&;#*+!)122&*+!S"!@,,&+,!

J?"B-0-641<-"0F-"O/<.01?<5="C5:"^-0M--<"0F-"6-a/16-B"O/0/6-">050-"56.F10-.0/6-"?O"0F-"WIX"5<B"0F-"
./66-<0":F7>1.5=">7>0-4>b"0F-"./66-<0">7>0-4>"M-6-"5>>->>-B"5C51<>0"0F-"O/<.01?<>":6?21B-B"^7"0F-"
V/>1<->>"(5<5C-4-<0"H?4:?<-<0>"5<B"0F-"H?6-"V/>1<->>"5<B"3-621.-"U-=12-67"H?4:?<-<0>"[0?:"=-O0"
.?6<-6"?O"0F-"+,.F5<C-"H?4:?<-<0>"1<"A1C/6-"P]8"J?"B-0-641<-"0F-"0-.F<1.5="C5:b"0F-"./66-<0">7>0-4>"
M-6-"5>>->>-B"5C51<>0"0F-"HF5<<-="I<0-6O5.-"H?4:?<-<0>b"H?44?<"+<5^=1<C"H?4:?<-<0>"5<B"0F-"
J-.F<1.5="3/::?60"H?4:?<-<0>"[^?00?4"6?M>"5<B"0?:"61CF0".?6<-6"?O"0F-"+,.F5<C-"H?4:?<-<0>]8""

,.5)"*9536%=9;$95#5" ,.5)"*9536%=9;$95#5"%N#8)/*$"*95 !#/+*)#%J#/E9/;#G%'7%=9;$95#5"

H6*-*'*6*"7%488#88;#5" +<5^=->"5>>->>4-<0"?O"-=1C1^1=107"?O"5"
:5607"O?6"5":=5<b":6?C654"?6">-621.-8

H6*-*'*6*"7%488#88;#5" '6?.->>"I<B121B/5="+,-4:01?<"D-<-M5="D-a/->0
H6*-*'*6*"7%488#88;#5" '6?.->>"3W`'"+4:=?7--"D-<-M5="D-a/->0
H6*-*'*6*"7%488#88;#5" \-61O7"I<B121B/5="+=1C1 1̂=107"O?6"'/ =̂1."(1<14/4"+>>-<015="H?2-65C-

H6*-*'*6*"7%488#88;#5" \-61O7"I<B121B/5="+=1C1 1̂=107"O?6"+4:=?7-6"S 3:?<>?6-B"(1<14/4"+>>-<015="
H?2-65C-

H6*-*'*6*"7%488#88;#5" U-0-641<-"+=1C1̂ 1=107

H6*-*'*6*"7%488#88;#5" D-O-6"'?0-<015==7"+=1C1̂ =-"I<B121B/5=>"0?"(-B1.51B"5<B"HWI'"O?6"5BB101?<5="
3.6--<1<C

H6*-*'*6*"7%488#88;#5" U-0-641<-"+=1C1̂ 1=107"O?6";B25<.-"'6-41/4"J5,"H6-B10
H6*-*'*6*"7%488#88;#5" U-0-641<-"H50-C?67"O?6"H?>0S3F561<C"D-B/.01?<>
H6*-*'*6*"7%488#88;#5" >:56-
H6*-*'*6*"7%488#88;#5" >:56-

List of  services performed 
by Functional Component 

Space for additional services
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RG"

,*-./#%0d1%%!"/.)"./#%9E%":#%HI):35-#%=9;$95#5"%F9G#6%

"
" "

Exchange Components

Business Management 
Components

Components that enable 
the Management 
Processes of the 

Exchange

Communications 
Channels

Core Business & 
Service Delivery 

Components

Components that 
enable the Core 
Processes of the 

Exchange

Channel Interface 
Components

Manage 
communications 

between Exchange 
and its External 
Stakeholders Phone

Internet

Technical Support Components

Technical 
infrastructure that 

enable all components

Common Enabling Components

Common components 
that enable Core and 

Management Processes

Exchange 
Stakeholders

External Users

External Systems



!"#$%&'()*+$&',&-*.&/+*)0(1(&!%.#23"

"

E2*@3&@#2&1+3%2+*)&<(%&#+)0& & $"#%!!"&'()"**'"

RK"

D#+*#U*5-%=.//#5"%J:78*)36%!78"#;8%

3-.?<B=7b"&'()"6-21-M-B"0F-"./66-<0":F7>1.5=">7>0-4>"1<":=5.-8"I<:/0"M5>":6?21B-B"^7"0F-"DF?B-"I>=5<B"
>05OO"5<B"6-.?6B-B"1<"0F-"M?6Z>F--08";<"-,065.0"?O"0F-"M?6Z>F--0"1>">F?M<"1<""^-=?M8"

,*-./#%001%%X*8"%9E%).//#5"%>?%878"#;8%"9%'#%388#88#G%35G%":#*/%G#8)/*$"*958%

"

JF-"<54->"?O"0F-"./66-<0":F7>1.5=">7>0-4>"M-6-"6-.?6B-B"5=?<C"M10F"5"^61-O"B->.61:01?<"?O"-5.F">7>0-4"
1<"0F-"fH/66-<0"3050-"IJ"37>0-4>"+<216?<4-<0g">-.01?<"?O"0F1>"B?./4-<08"

!

<+&7!L!U!@,,&,,!)122&*+!S"!@,,&+,!

488#88*5-%#3):%).//#5"%$:78*)36%878"#;e8%)3$3'*6*"7%"9%$#/E9/;%":#%E.5)"*9536%35G%"#):5*)36%)9;$95#5"8%

JF-"&'()"0-54b"5=?<C"M10F"DF?B-"I>=5<B">05OOb"500-4:0-B"0?"C5/C-"-5.F">7>0-4_>".5:5^1=107"1<"
:-6O?641<C"O/<.01?<>"O?6"0F-"2561?/>"O/<.01?<5="5<B"0-.F<1.5=".?4:?<-<0>8"

&'()b"1<".?<@/<.01?<"M10F"DF?B-"I>=5<B">05OOb"-25=/50-B"-5.F">7>0-4"5>"0?"MF-0F-6"?6"<?0"10":-6O?64>"
0F-"O/<.01?<>"?O"-5.F".?4:?<-<0"5<B"0?"MF50"B-C6--"10":-6O?64>"0F50"O/<.01?<8"I<"B-0-641<1<C"MF-0F-6"
?6"<?0"0F-">7>0-4":-6O?64-B"0F-"1<0-6->0-B"O/<.01?<b"M-"650-B"0F-">7>0-4"M10F"5"25=/-"?O"7->b"<?"?6"
/<Z<?M<"L"/<Z<?M<"1<B1.501<C"0F50"O/60F-6"1<2->01C501?<"M5>"6-a/16-B":61?6"0?"B-0-641<1<C"5"7->"?6"5"
<?"25=/-8"

IO"5">7>0-4":-6O?64-B"5"O/<.01?<b"M-"650-B"0F-">7>0-4"5>"fW1CFbg"f(-B1/4g"?6"f*?Mg"0?"1<B1.50-"0F-"
-,0-<0"0?"MF1.F"5">7>0-4":-6O?64>"0F-"O/<.01?<>"?O"5".?4:?<-<08"JF-">7>0-4"M5>"650-B"fdh;g">F?/=B"10"
<?0":-6O?64"0F-"O/<.01?<"5<B"fj<Z<?M<g"1O"0F-"25=/-"?O"0F-">7>0-4_>"5^1=107"0?":-6O?64"0F-"O/<.01?<"M5>"
<?0"Z<?M<8"

;<"-,065.0"?O"0F-"M?6Z>F--0"MF-6-"0F1>"1<O?64501?<"M5>".?==-.0-B"1>">F?M<"1<""^-=?M8";>"1<B1.50-B"1<"0F-"
O1C/6-b"M-".?==-.0-B".?44-<0>">:-.1O1."0?"0F-">7>0-4_>"5^1=107"0?":-6O?64"0F-"O/<.01?<"M5>":6?21B-Bb"5<B"
.?==-.0-B"1O">/::=1-B8"&'()":-6O?64-B"0F1>"5<5=7>1>"O?6"-5.F"?O"DF?B-"I>=5<B_>"./66-<0":F7>1.5=">7>0-4>8"

H/66-<0"'F7>1.5="37>0-4> 37>0-4"U->.61:01?<

37>0-4"!

37>0-4"#

37>0-4"P

37>0-4"R

37>0-4"9

List of  current physical systems Description of  each current physical system
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9%"

,*-./#%0<1%%,.5)"*9536%8#/+*)#%)9;$95#5"%/3"*5-%'7%878"#;%

"
!

<+&7!R!U!)'*41:+!/.+W?#7!@*#%>,.,!

=36).63"*5-%":#%23$%L#"U##5%=.//#5"%D>%J:78*)36%488#"8%35G%":#%HI):35-#%D#E#/#5)#%F9G#6%

JF-"25=/->":6?21B-B"O?6"-5.F">7>0-4"56-"0F-<"065<>=50-B"6-=5012-"0?"0F-"2561?/>"O/<.01?<5="5<B"0-.F<1.5="
.?4:?<-<0>"M-6-"0F-<"065<>=50-B"1<0?">.?6->8"&'()"/>->"0F->-">.?6->"0?"650-"-5.F">7>0-4_>"5^1=107"0?"
:-6O?64"0F-"O/<.01?<>"5<B"B-0-641<-"1O"0F-">7>0-4">F?/=B"^-"6-/>-Bb"5/C4-<0-B"O?6"6-/>-"?6"6-016-B8"""

I0"1>":?>>1^=-"0?"6-21>-"0F1>"C5:"5>>->>4-<0"5>"DF?B-"I>=5<B"6-O1<->"F?M"4/.F"?O"0F-"WIX"+D;_>"
O/<.01?<5=107"M1=="^-"14:=-4-<0-B8""YF1=-"0F-"1<1015="C5:"5>>->>4-<0":6?21B->"5"21-M"?O"0F-"C5:"^-0M--<"
DF?B-"I>=5<B_>"./66-<0">7>0-4>"5<B"0F-"6-O-6-<.-"56.F10-.0/6-b"0F-"6-21>-B"C5:"5>>->>4-<0"M?/=B"
:6?21B-"O1<B1<C>"MF1.F"56-"6-O1<-B"0?"5BB6->>"0F-"WIX"14:=-4-<0501?<"?:01?<"DF?B-"I>=5<B"F5>">-=-.0-B8"

&'()"/>->"0F-")5:";<5=7>1>"J??="0?"B-0-641<-"MF1.F"./66-<0":F7>1.5=">7>0-4>"457"^-"6-/>-Bb"MF1.F"
>F?/=B"^-".?<>1B-6-B"O?6"6-0161<Cb"5<B"MF1.F"457"^-"5/C4-<0-Bb"-10F-6"O/<.01?<5==7"?6"0-.F<1.5==7b"0?"^-"
1<.=/B-B"1<"DF?B-"I>=5<B_>"WIX8"

&."$."8%

JF-"C5:"5<5=7>1>":6?B/.->"O12-"?/0:/0>T"

!8 ;"45061,"?O">7>0-4"6501<C>"5C51<>0"1<B121B/5="O/<.01?<5=".?4:?<-<0>e"
#8 ;"45061,"?O">7>0-4"6501<C>"5C51<>0"1<B121B/5="0-.F<1.5=".?4:?<-<0>e"
P8 ;"6501<C"?O"-5.F">7>0-4"5C51<>0"?2-65=="O/<.01?<5="6-a/16-4-<0>e"
R8 ;"6501<C"?O"-5.F">7>0-4"5C51<>0"?2-65=="0-.F<1.5="6-a/16-4-<0>e"5<B"
98 ;".?<>?=1B50-B">.?61<C"?O"-5.F">7>0-4"1<"0-64>"?O"10>"6-/>5^1=1078"

,.5)"*9536%=9;$95#5" !#/+*)#%J#/E9/;#G%̀ E/9;%=DVN%;3"/*Ia
=.//#5"%J:78*)36%!78"#;8

!78"#;%0 !78"#;%<
'-6O?64>"
A/<.01?<l

A/<.01?<"
I4:=-4-<0501?<

H?44-<0>
'-6O?64>"
A/<.01?<l

A/<.01?<"
I4:=-4-<0501?<

H?44-<0>

J635%=#/"*E*)3"*95%P%D*8M%F353-#;#5" % m-> d?
J635%=#/"*E*)3"*95%P%D*8M%F353-#;#5" J635%=#/"*E*)3"*95
J635%=#/"*E*)3"*95%P%D*8M%F353-#;#5" (5<5C-"'=5<"3/^41>>1?<"'6?.->> m-> (-B d? dh;
J635%=#/"*E*)3"*95%P%D*8M%F353-#;#5" H-601O7"h"D-.-601O7"h"U-.-601O7"'=5< m-> (-B d? dh;
J635%=#/"*E*)3"*95%P%D*8M%F353-#;#5" A?64"oW'";C6--4-<0"M10F"I>>/-6 m-> *?M d? dh;
J635%=#/"*E*)3"*95%P%D*8M%F353-#;#5" (5<5C-"I>>/-6"5<B"'=5<"I<O?64501?< d? dh; d? dh;
J635%=#/"*E*)3"*95%P%D*8M%F353-#;#5" D-:?60"I>>/-6"5<B"'=5<"I<O?64501?< d? dh; d? dh;
J635%=#/"*E*)3"*95%P%D*8M%F353-#;#5" ;>>1C<"'=5<"o/5=107"D501<C m-> W1 d? dh;
J635%=#/"*E*)3"*95%P%D*8M%F353-#;#5" '6?.->>"HF5<C-"1<"'=5<"+<6?==4-<0";251=5^1=107 m-> W1 d? dh;

Functional Components reviewed in Step A

Service capability indicator

Service capability measure

Explanatory  comment
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9!"

!78"#;%D3"*5-%'7%=9;$95#5"%

A1C/6-"G""1==/>0650->"5<"-,54:=-"?O"0F-">.?61<C"?O"-5.F">7>0-4"5C51<>0"-5.F"O/<.01?<5=".?4:?<-<0b"^5>-B"
?<"0F-"O?==?M1<C".?=?6">.F-4-T"

"

=969/% N#8)/*$"*95%
2/##5% *56C-"54?/<0"?O"0F-".?4:?<-<0"O/<.01?<5=107"1>">/::?60-B"[Q!n"S"!%%n]"
[#669U% 31C<1O1.5<0"54?/<0"?O"0F-".?4:?<-<0"O/<.01?<5=107"1>">/::?60-B"[P!n"S"Q%n]"
D#G% (1<?6"54?/<0"?O"0F-".?4:?<-<0"O/<.01?<5=107"1>">/::?60-B"[%n"S"P%n]"
2/#7% ;4?/<0"?O".?4:?<-<0"O/<.01?<5=107">/::?60"1>"/<Z<?M<"
O:*"#% JF-">7>0-4"M5>"<?0"B->1C<-B"0?":6?21B-"0F1>"O/<.01?<5=107"

,*-./#%0S1%%!78"#;%/3"*5-%'7%E.5)"*9536%)9;$95#5"%

"

&'()":6?B/.->"5">141=56"45061,"O?6">.?61<C"5C51<>0"0-.F<1.5=".?4:?<-<0>8"

%
&+#/366%!78"#;%D3"*5-%

A1C/6-"#"""1==/>0650->"5<"-,54:=-"?O"0F-"0-.F<1.5="a/5=107"?O"-5.F">7>0-4b"6-=5012-"0?"0F-"6-a/16-4-<0>"?O"
0F-"0-.F<1.5=".?4:?<-<0>".?2-6-B"^7"0F-">7>0-48""I0"1>"5"6-=5012-"6501<C"?O"F?M"-OO-.012-"5">7>0-4"1>"50"
4--01<C"10>"?2-65=="0-.F<1.5="6-a/16-4-<0>8"

!78"#;%0 !78"#;%< !78"#;%S !78"#;%@ !78"#;%Y

J635%=#/"*E*)3"*95%P%D*8M%F353-#;#5" 9!n dh; K#n dh; dh;
J/#;*.;%P%?3I%=/#G*"%J/9)#88*5- R%n PQn 9%n %n %n
H6*-*'*6*"7%488#88;#5" PQn dh; %n dh; dh;
=9;$3/*895%!:9$$*5- PKn dh; !%%n dh; dh;
H5/966;#5"%J/9)#88*5- R%n dh; %n dh; dh;
4$$#368%F353-#;#5" dh; dh; %n dh; dh;
L/9M#/Q%R3+*-3"9/%D#63"*958:*$%F353-#;#5" dh; dh; %n dh; dh;
F3/M#"*5-%P%&."/#3): PKn dh; %n dh; dh;
=.8"9;#/%!#/+*)#%P%4))9.5"%F353-#;#5" RPn dh; %n dh; dh;
,*535)*36%F353-#;#5"%P%D#$9/"*5- dh; dh; %n dh; dh;
>5E9/;3"*95%?#):5969-7 j<Z<?M< dh; %n dh; dh;
488#"%F353-#;#5" PQn dh; %n dh; dh;
BD%F353-#;#5" j<Z<?M< dh; %n dh; dh;
J/9)./#;#5"%F353-#;#5" j<Z<?M< dh; %n dh; dh;

,.5)"*9536%=9;$95#5"

=.//#5"%J:78*)36%!78"#;8
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9#"

,*-./#%0@1%%!78"#;%E.5)"*9536%8)9/#%

%

JF-":6?.->>":6?B/.->"5">141=56"C65:F"0?">F?M"F?M"4/.F"O/<.01?<5=107"-5.F">7>0-4":6?21B->"6-=5012-"0?"
0F-"6-a/16-4-<0>"?O"0F-"O/<.01?<5=".?4:?<-<0>".?2-6-B"^7"0F-">7>0-48""I0"1<B1.50->"5"6-=5012-"6501<C"?O"
F?M"-OO-.012-"5">7>0-4"1>"50"4--01<C"10>"?2-65=="O/<.01?<5="6-a/16-4-<0>8"

"
" "

%n

!%n

#%n

P%n

R%n

9%n

E%n

Q%n

G%n

K%n

!%%n

37>0-4"! 37>0-4"# 37>0-4"P 37>0-4"R 37>0-4"9

J#/)#5"3-#%9E%D#^.*/#;#5"8%F#"
,9/%":#%?#):5*)36%=9;$95#5"8%4GG/#88#G%'7%":#%!78"#;
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9P"

!78"#;%D#.83'*6*"7%W*#U%

A1C/6-"!%":6?21B->"50"5"a/1.Z"C=5<.-b"5<"-,54:=-"?O"MF1.F">7>0-4>".5<"^-"6-5B1=7"6-/>-Bb"MF1.F">7>0-4>"
56-"/<>/105^=-"O?6"6-/>-b"5<B"MF1.F">7>0-4>"457"^-"45B-"6-/>5^=-"^7"1<.6-5>1<C"10>"0-.F<1.5="a/5=107"?6"
O/<.01?<5=".5:5^1=1078""JF-">1c-"?O"0F-"^/^^=->"6-O=-.0>"0F-"54?/<0"?O"O/<.01?<5=107":6?21B-B"^7"0F-"
>7>0-48"

,*-./#%0Y%%!78"#;%D#.83'*6*"7%W*#U%

"

37>0-4"!37>0-4"#

37>0-4"P

37>0-4"R37>0-4"9

%n

!%n

#%n

P%n

R%n

9%n

E%n

Q%n

G%n

K%n

!%%n

%n !%n #%n P%n R%n 9%n E%n Q%n G%n K%n !%%n

,.
5)
"*
95

36
%=
3$
3'
*6*
"7

?#):5*)36% f.36*"7

37>0-4"!

37>0-4"#

37>0-4"P

37>0-4"R

37>0-4"9

>5)/#38#
,.5)"*9536%
=3$3'*6*"7

>5)/#38#
?#):5*)36%
f.36*"7

D#.8#

V58.*"3'6#
E9/%D#.8#
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99"

@77&*4.9!)E!N&+#.%&4!MSY!-'0.:#%!)'=7'*&*+!B'4&%!

"
A1C/6-"##"1==/>0650->"0F-"B-051=-B">-0"?O"=?C1.5=">?O0M56-".?4:?<-<0>"6-a/16-B"0?">/::?60"0F-"DF?B-"I>=5<B"WIX8""A?6"0F-"O/<.01?<5="C5:"
5>>->>4-<0"1<"3-.01?<"Rb"0F-"0-54"/>-B"0F-"3-621.-"U-=12-67"H?4:?<-<0>"5<B"0F-"A1<5<.15="(5<5C-4-<0"5<B"D-:?601<C".?4:?<-<0"O6?4"0F-"
V/>1<->>"(5<5C-4-<0"H?4:?<-<0>8""A?6"0F-"0-.F<1.5="C5:"5>>->>4-<0b"0F-"0-54"/>-B"0F-"HF5<<-="I<0-6O5.-"H?4:?<-<0>b"H?44?<"V/>1<->>"
H?4:?<-<0>"5<B"J-.F<1.5="3/::?60"H?4:?<-<0>8"""

"

"
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"
" "

 class HIX - Reference Logical Functional Ov erv iew

 Exchange Components
 

 Business Management Components
 

 Financial Management & Reporting
 

Budgeting
Accounting

Performance Reporting

 Core Business & Service Delivery Components
 

Marketing & Outreach
 

Outreach and Education

 Channel Interface Components
 

 Exchange Portal
 

Employer View
Employee View
Consumer View

Carrier View
Broker View

Customer Service Rep View
Administrative View

 B2B Gateway
 

SFTP
EDI

Web Services

 Unified Communications
 

Interactive Voice Response
E-Mail

Fax
Test Messaging

Phone

Internet

External Users
 

External Users
Employer
Employee
Consumer

Broker/Navigator
Carrier

Human Service Program
Manager

External Systems
 

External Systems
Social Security

Homeland Security
Financial Institution

Carrier
Broker/Navigator

Human Service Program
Manager

Exchange 
Stakeholders::External 

Systems:: 

 Technical Support Components
 

 Rules Engine
 

Rules Catalogue 
Inference Engine

Event Processing Engine

 Workflow Engine
 

Process Scripting
Current Status Verification 
User Authority Validation

Script Execution

 Service Management
 

Service Registry & Repository
Service Manager

Enterprise Service Bus
Non-Repudiation

Guaranteed Delivery

 Common Business Components
 

 Master Person Index
 

Deterministic Matching
Probabilistic Matching

Roles Management

 Knowledge Management
 

Content Management
Metadata Management

 Financial Transaction Processing
 

Receipt Processing
Payment Processing

 Business Process Management
 

Alerting & Notification
Document Generation

Exchange 
Stakeholders::External 

Users:: 

 Privacy and Security
 

Identify and Access Management
Audit Trail 

Message Encryption
Data Security

 Customer Service & Account
Management

 
Customer Service

Customer Inquiry & Issue Resolution
Customer Account Management
Employee Account Management
Employer Account Management

Carrier Account Management

 Broker/Navigator Relationship
Management

 

Incentive Compensation and Design
Management 

Training, Certification and Compliance 
Assist Consumer Choice & Enrollment

Assist Employer Choice of Plans
Broker Relationship Management

 Plan Certification & Risk
Management

 
Certification, Recertification &

Decertification of QHPs
Rate Quality of Plans

Estimate Coverage Costs
Benefits and Actuarial

Plan Management
Risk Adjustment & Transitional

Reinsurance

 Premium & Tax Credit Processing
 

Premium Tax Credit & Cost
Sharing

Calculate Premium Tax Credit &
Cost Sharing

Premium Bill ing, Collections &
Reconciliation

 Human Resource Management
 

 Procurement Management
 

Contract Management

 Asset Management
 

 Information Technology
 

Data Centre Operations
Configuration Management
Service Level Management

Project Management

 Data Management 
 

Database Management
Data Warehouse

Extract-Transform-Load

Eligibility & Enrollment Operations
 Eligibil ity Assessment

 
Eligibil ity Determination

Individual Responsibil ity Determination

 Comparison Shopping
 

Customer Shopping Experience
Provide Comparative Plan Information 

Calculate and Compare Net Cost of Coverage

 Enrollment Processing
 

Apply and Enroll in Plan or Program
Renew Enrollment

Terminate Enrollment

Appeals Management
 

Adjudication of Eligibil ity Appeals
Notice and Appeal of Employer Liabil ity

Communications Channels Exchange Stakeholders

Information Management
 

Reporting
Business Intell igence

Records & Document Management
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4$$#5G*I%H1%>?%488#"8%488#88;#5"%,.5)"*9536%=9;$95#5"%O9/M8:##"%`N#"3*6#G%W*#Ua%

"

A/<.01?<5="H?4:?<-<0"h"3-621.-"'-6O?64-B"

I<DW`U+3" DI0-"3F56-"

'-6O?64>"
A/<.01?<l"

A/<.01?<"
I4:=-S
4-<0501?<"

H?44-<0>" '-6O?64>"
A/<.01?<l"

A/<.01?<"
I4:=-S
4-<0501?<"

H?44-<0>"

'=5<"H-601O1.501?<"N"D1>Z"(5<5C-4-<0"%" d?" "" "" d?" "" ""

'=5<"H-601O1.501?<" "" "" "" "" "" ""

(5<5C-"'=5<"3/^41>>1?<"'6?.->>" d?" dh;" "" d?" dh;" ""

H-601O7"h"D-.-601O7"h"U-.-601O7"'=5<" d?" dh;" "" d?" dh;" ""

A?64"oW'";C6--4-<0"M10F"I>>/-6" d?" dh;" "" d?" dh;" ""

(5<5C-"I>>/-6"5<B"'=5<"I<O?64501?<" d?" dh;" "" d?" dh;" ""

D-:?60"I>>/-6"5<B"'=5<"I<O?64501?<" d?" dh;" "" d?" dh;" ""

;>>1C<"'=5<"o/5=107"D501<C" d?" dh;" "" d?" dh;" ""

'6?.->>"HF5<C-"1<"'=5<"+<6?==4-<0";251=5^1=107" d?" dh;" "" d?" dh;" ""

(5<5C-"D50->"5<B"V-<-O10>" d?" dh;" "" d?" dh;" ""

(?<10?6"'=5<"H?4:=15<.-" d?" dh;" "" d?" dh;" ""

;B41<1>0-6"J65<>101?<5="D-1<>/65<.-" d?" dh;" "" d?" dh;" ""

;B41<>0-6"D1>Z"H?661B?6>" d?" dh;" "" d?" dh;" ""

;B41<1>0-6"'=5<";>>->>4-<0>"[3/6.F56C->]" d?" dh;" "" d?" dh;" ""

D1>Z"(5<5C-4-<0" "" "" "" "" "" ""

H5=./=50-";.0/5615="D1>Z>" d?" dh;" "" d?" dh;" ""

3/^410"J65<>:56-<.7"I<O?64501?<" d?" dh;" "" d?" dh;" ""

(5<5C-"'=5<"H-601O1.501?<"V/>1<->>"D/=->" d?" dh;" "" d?" dh;" ""

(5<5C-"'=5<"H-601O1.501?<Y?6ZO=?M"D/=->" d?" dh;" "" d?" dh;" ""

'6-41/4"N"J5,"H6-B10"'6?.->>1<C"%" d?" "" "" d?" "" ""
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A/<.01?<5="H?4:?<-<0"h"3-621.-"'-6O?64-B"

I<DW`U+3" DI0-"3F56-"

'-6O?64>"
A/<.01?<l"

A/<.01?<"
I4:=-S
4-<0501?<"

H?44-<0>" '-6O?64>"
A/<.01?<l"

A/<.01?<"
I4:=-S
4-<0501?<"

H?44-<0>"

;/0?450-B"I<2?1.-")-<-6501?<" d?" dh;" "" d?" dh;" ""

;/0?450-B"I<2?1.-"'61<01<C" d?" dh;" "" d?" dh;" ""

H5:0/6-"'574-<0"I<O?64501?<" d?" dh;" "" d?" dh;" ""

;/0?450-B"'6-41/4"D-.?<.1=1501?<" d?" dh;" "" d?" dh;" ""

U-0-641<-"+=1C1^1=107"O?6"J5,"H6-B10" d?" dh;" "" d?" dh;" ""

d?01O7"I<B121B/5="?O"J5,"H6-B10"+=1C1^1=107"D->/=0>" d?" dh;" "" d?" dh;" ""

(5<5C-"'6-41/4"N"J5,"H6-B10"'6?.->>1<C"V/>1<->>"
D/=->" d?" dh;" "" d?" dh;" ""

(5<5C-"'6-41/4"N"J5,"H6-B10"Y?6ZO=?M"D/=->" d?" dh;" "" d?" dh;" ""

IB-<01O1.501?<"?O"U-=1<a/-<0";..?/<0>" d?" dh;" "" d?" dh;" ""

J-641<501?<"?O"U-=1<a/-<0";..?/<0>" d?" dh;" "" d?" dh;" ""

(5<5C-"H?44/<1.501?<"V/>1<->>"D/=->" d?" dh;" "" d?" dh;" ""

(5<5C-"H?44/<1.501?<"Y?6ZO=?M"D/=->" d?" dh;" "" d?" dh;" ""

H5=./=50-"(-4^-6h+4:=?7-6"'6-41/4"H?<061^/01?<>" d?" dh;" "" d?" dh;" ""

H?==-.0"+4:=?7-6"'6-41/4"H?<061^/01?<>" d?" dh;" "" d?" dh;" ""

H?==-.0"(-4^-6"'6-41/4"H?<061^/01?<>" d?" dh;" "" d?" dh;" ""

+=1C1^1=107";>>->>4-<0" m->" "" "" m->" "" ""

'6?.->>"I<B121B/5="+,-4:01?<"D-<-M5="D-a/->0" d?" dh;" "" d?" dh;" ""

'6?.->>"3W`'"+4:=?7--"D-<-M5="D-a/->0" d?" dh;" "" d?" dh;" ""

\-61O7"I<B121B/5="+=1C1^1=107"O?"'/^=1."(1<14/4"+>>-<015="
H?2-65C-" d?" dh;" "" d?" dh;" ""

\-61O7"I<B121B/5="+=1C1^1=107"O?6"+4:=?7-6"S"3:?<>?6-B"
(1<14/4"+>>-<015="H?2-65C-" d?" dh;" "" d?" dh;" ""

U-0-641<-"+=1C1^1=107"
m->" *?M" d?0"6-5=S014-" m->" *?M"

(5<5C-B".56-"
?<=7"
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9K"

A/<.01?<5="H?4:?<-<0"h"3-621.-"'-6O?64-B"

I<DW`U+3" DI0-"3F56-"

'-6O?64>"
A/<.01?<l"

A/<.01?<"
I4:=-S
4-<0501?<"

H?44-<0>" '-6O?64>"
A/<.01?<l"

A/<.01?<"
I4:=-S
4-<0501?<"

H?44-<0>"

D-O-6"'?0-<015==7"+=1C1^=-"I<B121B/5=>"0?"(-B1.51B"5<B"
HWI'"O?6"5BB101?<5="3.6--<1<C" d?" dh;" "" d?" dh;" ""

U-0-641<-"+=1C1^1=107"O?6";B25<.-"'6-41/4"J5,"H6-B10" d?" dh;" "" d?" dh;" ""

U-0-641<-"H50-C?67"O?6"H?>0S3F561<C"D-B/.01?<>"

d?" dh;" "" m->" *?M"

H5=./=50->"
5::6?:6150-".?>0"
>F56-"

o/5=1O7"I<B121B/5="O?6"5<"+<6?==4-<0"'-61?B" d?" dh;" "" d?" dh;" ""

\-61O7"*5MO/="'6->-<.-" m->" *?M" d?0"6-5=S014-" d?" dh;" ""

\-61O7"W?/>-F?=B"I<.?4-" m->" *?M" d?0"6-5=S014-" d?" dh;" ""

H5=./=50-"A-B-65="'?2-607"*-2-=" m->" (-B" "" m->" *?M" ""

\-61O7"YF-0F-6"I<B121B/5="1>"5<"I<B15<" m->" *?M" d?0"5/0?450-B" d?" dh;" ""

\-61O7"I<.56.-6501?<"3050/>" m->" *?M" d?0"6-5=S014-" d?" dh;" ""

\-61O7"I<B121B/5="D->1B-<.7"3050/>" m->" *?M" d?0"5/0?450-B" d?" dh;" ""

\-61O7"I<O?64501?<"D-a/16-B"O?6"+,-4:01?<" d?" dh;" "" d?" dh;" ""

\-61O7"3W`'"+4:=?7-6"IB-<0107" d?" dh;" "" d?" dh;" ""

\-61O7"+4:=?7--"D?>0-6" d?" dh;" "" d?" dh;" ""

\-61O7"3W`'"+4:=?7--";::=1.501?<" d?" dh;" "" d?" dh;" ""

(5<5C-"+=1C1^1=107"V/>1<->>"D/=->"

m->" *?M"

U?->"<?0"
./66-<0=7">/::?60"
;H;" d?" dh;" ""

(5<5C-"+=1C1^1=107"Y?6ZO=?M"D/=->" d?" dh;" "" d?" dh;" ""

U-0-641<-"I<>/6-6"+=1C1^1=107" d?" dh;" "" d?" dh;" ""

D-.-12-"+4:=?7--"*1>0"5<B"+4:=?7-6"`:01?<>" d?" dh;" "" d?" dh;" ""

U1>:=57"+=1C1^1=107"D/=->" d?" dh;" "" d?" dh;" ""

H?4:561>?<"3F?::1<C" d?" "" "" d?" "" ""
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A/<.01?<5="H?4:?<-<0"h"3-621.-"'-6O?64-B"

I<DW`U+3" DI0-"3F56-"

'-6O?64>"
A/<.01?<l"

A/<.01?<"
I4:=-S
4-<0501?<"

H?44-<0>" '-6O?64>"
A/<.01?<l"

A/<.01?<"
I4:=-S
4-<0501?<"

H?44-<0>"

U-0-641<-"'=5<";251=5^1=107"5<B"H5=./=50-"'=5<"H?>0" d?" dh;" "" d?" dh;" ""

3-=-.0"3W`'"+4:=?7--"o/5=1O1-B"W-5=0F"'=5<" d?" dh;" "" d?" dh;" ""

oW'">1B-S^7S>1B-".?4:561>?<"0??=" d?" dh;" "" d?" dh;" ""

'6?21B-"'6?B/.0"H?4:561>?<"I<0-6O5.-" d?" dh;" "" d?" dh;" ""

+<6?==4-<0"'6?.->>1<C" m->" "" "" m->" "" ""

'6?.->>"+4:=?7-6"'5601.1:501?<"D-<-M5=" d?" dh;" "" d?" dh;" ""

;..-:0"3W`'"+4:=?7-6";::=1.501?<" d?" dh;" "" d?" dh;" ""

;..-:0"3W`'"+4:=?7-6";::=1.501?<"j:B50-" d?" dh;" "" d?" dh;" ""

U-0-641<-"3W`'"+4:=?7-6"H?<061^/01?<" d?" dh;" "" d?" dh;" ""

J-641<50-"+4:=?7-6"'5601.1:501?<" d?" dh;" "" d?" dh;" ""

\5=1B50-";::=1.501?<"3/^41>>1?<" d?" dh;" "" d?" dh;" ""

D-21-M"5<B";B@/B1.50-";=0-6<5012-"U?./4-<0501?<" d?" dh;" "" d?" dh;" ""

;..-:0"I<B121B/5="+=1C1^1=107";::=1.501?<"
m->" *?M"

3:-.1O1."0?"
M-=O56-" m->" *?M"

W56B".?B-B"5<B"
:6?C654S>:-.1O1."

;..-:0"I<B121B/5="+=1C1^1=107";::=1.501?<"j:B50-"
m->" *?M"

3:-.1O1."0?"
M-=O56-" m->" *?M"

W56B".?B-B"5<B"
:6?C654S>:-.1O1."

;..-:0"I<B121B/5="+,-4:01?<";::=1.501?<" d?" dh;" "" d?" dh;" ""

;..-:0"I<B121B/5="+,-4:01?<";::=1.501?<"j:B50-" d?" dh;" "" d?" dh;" ""

;..-:0"3W`'"+4:=?7--";::=1.501?<" d?" dh;" "" d?" dh;" ""

;..-:0"3W`'"+4:=?7--";::=1.501?<"j:B50-" d?" dh;" "" d?" dh;" ""

3-=-.0"I<B121B/5="o/5=1O1-B"W-5=0F"'=5<" d?" dh;" "" d?" dh;" ""

+<6?=="1<"(-B1.51Bb"HWI'"?6"VW'"

m->" (-B"
JF6?/CF"-=1C1^1=107"
5::6?25=" d?" dh;" ""

+<6?=="1<"3d;'"N"J;dA"
m->" (-B"

JF6?/CF"-=1C1^1=107"
5::6?25=" d?" dh;" ""



!"#$%&'()*+$&',&-*.&/+*)0(1(&!%.#23"
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E!"

A/<.01?<5="H?4:?<-<0"h"3-621.-"'-6O?64-B"

I<DW`U+3" DI0-"3F56-"

'-6O?64>"
A/<.01?<l"

A/<.01?<"
I4:=-S
4-<0501?<"

H?44-<0>" '-6O?64>"
A/<.01?<l"

A/<.01?<"
I4:=-S
4-<0501?<"

H?44-<0>"

'6?.->>"I<B121B/5="+=1C1^1=107"N"+<6?==4-<0"D-<-M5="
D-a/->0" d?" dh;" "" d?" dh;" ""

;>>->>"H/66-<0"o/5=1O1-B"W-5=0F"'=5<"+<6?==4-<0"
3050/>" d?" dh;" "" d?" dh;" ""

U1>-<6?=="O6?4"o/5=1O1-B"W-5=0F"'=5<" d?" dh;" "" d?" dh;" ""

30?6-">/::?601<C"B?./4-<0"145C-" d?" dh;" "" d?" dh;" ""

I<0-6O5.-"0?"V1==1<C"37>0-4" d?" dh;" "" d?" dh;" ""

(5<5C-"+<6?==4-<0"V/>1<->>"D/=->" d?" dh;" "" d?" dh;" ""

(5<5C-"+<6?==4-<0"Y?6ZO=?M"D/=->" d?" dh;" "" d?" dh;" ""

'6?.->>"'=5<"+<6?==4-<0";251=5^1=107"5<B"HF5<C->" d?" dh;" "" d?" dh;" ""

+<5^=-"+4:=?7-6"'6?B/.0"3-=-.01?<" d?" dh;" "" d?" dh;" ""

+<5^=-"+4:=?7-6"H?<061^/01?<"3-=-.01?<" d?" dh;" "" d?" dh;" ""

U1>:=57"+4:=?7-6"*15^1=107"D/=->"[.?<0-<0]" d?" dh;" "" d?" dh;" ""

;::-5=>"(5<5C-4-<0" m->" "" "" d?" "" ""

I4:=-4-<0";B@/>0-B"+=1C1^1=107"U-0-641<501?<"
D->/=01<C"O6?4";::-5=" m->" (-B"

D-06?>:-.012-"O?6"
5==":6?C654>" d?" dh;" ""

H?<B/.0"+=1C1^1=107";::-5="

m->" *?M"

(5</5="B505"
-<067"S"-,0-6<5="
:6?.->>" d?" dh;" ""

H?<B/.0"3W`'"+=1C1^1=107";::-5=" d?" dh;" "" d?" dh;" ""

H?<B/.0"+4:=?7-6"=15^1=107"5::-5=" d?" dh;" "" d?" dh;" ""

W5=0";::-5=>"'6?.->>1<C" d?" dh;" "" d?" dh;" ""

(5<5C-";::-5=>"V/>1<->>"D/=->" d?" dh;" "" d?" dh;" ""

(5<5C-";::-5=>"Y?6ZO=?M"D/=->" d?" dh;" "" d?" dh;" ""

V6?Z-6h"d521C50?6"D-=501?<>F1:"(5<5C-4-<0" d?" "" "" d?" "" ""



!"#$%&'()*+$&',&-*.&/+*)0(1(&!%.#23"
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E#"

A/<.01?<5="H?4:?<-<0"h"3-621.-"'-6O?64-B"

I<DW`U+3" DI0-"3F56-"

'-6O?64>"
A/<.01?<l"

A/<.01?<"
I4:=-S
4-<0501?<"

H?44-<0>" '-6O?64>"
A/<.01?<l"

A/<.01?<"
I4:=-S
4-<0501?<"

H?44-<0>"

D-.?6B"h"(?B1O7"J651<1<C" d?" dh;" "" d?" dh;" ""

D-.?6B"h"(?B1O7"H-601O1.501?<" d?" dh;" "" d?" dh;" ""

D-.?6B"h"(?B1O7"H?4:=15<.-" d?" dh;" "" d?" dh;" ""

(5<5C-"V6?Z-6h"d521C50?6"(?<0F=7"J56C-0>" d?" dh;" "" d?" dh;" ""

(5<5C-"V6?Z-6"35=->"`^@-.012->" d?" dh;" "" d?" dh;" ""

(5<5C-"H?4:-<>501?<" d?" dh;" "" d?" dh;" ""

J->01<C"?O"I<.-<012-"D-0/6<>" d?" dh;" "" d?" dh;" ""

`<=1<-"J651<1<C"

d?" dh;" "" d?" dh;" ""

V6?Z-6h"d521C50?6"+25=/501?<" d?" dh;" "" d?" dh;" ""

'6?B/.-"(?<0F=7"'5:-6"h"+S3050-4-<0>" d?" dh;" "" d?" dh;" ""

3-=OS>-621.-"V6?Z-6"'?605=" d?" dh;" "" d?" dh;" ""

A1=-"U1>:/0-" d?" dh;" "" d?" dh;" ""

(5<5C-"U1>:/0-" d?" dh;" "" d?" dh;" ""

(5<5C-"V6?Z-6"I<a/161->" d?" dh;" "" d?" dh;" ""

(5<5C-"V6?Z-6"D-=501?<>F1:"V/>1<->>"D/=->" d?" dh;" "" d?" dh;" ""

(5<5C-"V6?Z-6"D-=501?<>F1:"Y?6ZO=?M"D/=->" d?" dh;" "" d?" dh;" ""

(5<5C-"d521C50?6"D-=501?<>F1:"V/>1<->>"D/=->" d?" dh;" "" d?" dh;" ""

(5<5C-"d521C50?6"D-=501?<>F1:"Y?6ZO=?M"D/=->" d?" dh;" "" d?" dh;" ""

(56Z-01<C"N"`/06-5.F" d?" "" "" d?" "" ""

'6?B/.-"35=->"h"(56Z-01<C"(50-615=>" d?" dh;" "" d?" dh;" ""

(5<5C-"35=->"*-5B>" d?" dh;" "" d?" dh;" ""

(5<5C-"(56Z-01<C"5<B"`/06-5.F"V/>1<->>"D/=->" d?" dh;" "" d?" dh;" ""

(5<5C-"(56Z-01<C"5<B"`/06-5.F"Y?6ZO=?M"D/=->" d?" dh;" "" d?" dh;" ""



!"#$%&'()*+$&',&-*.&/+*)0(1(&!%.#23"
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E2*@3&@#2&1+3%2+*)&<(%&#+)0& & $"#%!!"&'()"**'"

EP"

A/<.01?<5="H?4:?<-<0"h"3-621.-"'-6O?64-B"

I<DW`U+3" DI0-"3F56-"

'-6O?64>"
A/<.01?<l"

A/<.01?<"
I4:=-S
4-<0501?<"

H?44-<0>" '-6O?64>"
A/<.01?<l"

A/<.01?<"
I4:=-S
4-<0501?<"

H?44-<0>"

H/>0?4-6"3-621.-"N";..?/<0"(5<5C-4-<0" d?" "" "" d?" "" ""

(5<5C-";..?/<0"

d?" dh;" "" d?" dh;" ""

D-.?6B"I<a/167"I<O?64501?<" d?" dh;" "" d?" dh;" ""

(5<5C-"H5=="J65<>O-6"V/>1<->>"D/=->" d?" dh;" "" d?" dh;" ""

;B41<1>0-6"+4:=?7-6"*15^1=107" d?" dh;" "" d?" dh;" ""

(5<5C-"A;o>" d?" dh;" "" d?" dh;" ""

(5<5C-"'-6O?645<.-"(-5>/6->"h"(-5>/6-4-<0>" d?" dh;" "" d?" dh;" ""

(5<5C-"H/>0?4-6"3-621.-"N";..?/<0"(5<5C-4-<0"
V/>1<->>"D/=->" d?" dh;" "" d?" dh;" ""

(5<5C-"H/>0?4-6"3-621.-"N";..?/<0"(5<5C-4-<0"
Y?6ZO=?M"D/=->" d?" dh;" "" d?" dh;" ""

D-.-12-".?4:=51<0"" d?" dh;" "" d?" dh;" ""

D->?=2-".?4:=51<0" d?" dh;" "" d?" dh;" ""

H=?>-".?4:=51<0" d?" dh;" "" d?" dh;" ""

A1<5<.15="(5<5C-4-<0"N"D-:?601<C" m->" "" "" d?" "" ""

;/0?4501."U505"H?==-.01?<"[U505"A--B>]"

m->" *?M"

3?4-">/::?601<C"
B505"C50F-6-B"
0F6?/CF"<1CF0=7"
^50.F"1<0-6O5.->8" d?" dh;" ""

;/B10"H?==-.0-B"U505" d?" dh;" "" d?" dh;" ""

;/0?450-B"U505"(5::1<C" d?" dh;" "" d?" dh;" ""

A?6-.5>01<C"
d?" dh;" "" d?" dh;" ""



!"#$%&'()*+$&',&-*.&/+*)0(1(&!%.#23"
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E2*@3&@#2&1+3%2+*)&<(%&#+)0& & $"#%!!"&'()"**'"

ER"

A/<.01?<5="H?4:?<-<0"h"3-621.-"'-6O?64-B"

I<DW`U+3" DI0-"3F56-"

'-6O?64>"
A/<.01?<l"

A/<.01?<"
I4:=-S
4-<0501?<"

H?44-<0>" '-6O?64>"
A/<.01?<l"

A/<.01?<"
I4:=-S
4-<0501?<"

H?44-<0>"

J6-<B";<5=7>1>"
d?" dh;" "" d?" dh;" ""

(5<5C-"A1<5<.15="(5<5C-4-<0"N"D-:?601<C"V/>1<->>"
D/=->" d?" dh;" "" d?" dh;" ""

(5<5C-"A1<5<.15="(5<5C-4-<0"N"D-:?601<C"Y?6ZO=?M"
D/=->" d?" dh;" "" d?" dh;" ""

I<O?64501?<"J-.F<?=?C7" d?" "" "" d?" "" ""

;>>-0"(5<5C-4-<0" d?" "" "" d?" "" ""

(5<5C-"U-:=?74-<0" d?" dh;" "" d?" dh;" ""

(5<5C-"37>0-4"3:-.1O1.501?<>" d?" dh;" "" d?" dh;" ""

(?<10?6";>>-0>" d?" dh;" "" d?" dh;" ""

(5<5C-"\-<B?6"H?<065.0>" d?" dh;" "" d?" dh;" ""

WD"(5<5C-4-<0" d?" "" "" d?" "" ""

(5<5C-"D-.6/104-<0" d?" dh;" "" d?" dh;" ""

(5<5C-"H?4:-<>501?<" d?" dh;" "" d?" dh;" ""

(5<5C-"i?^"+25=/501?<>" d?" dh;" "" d?" dh;" ""

(5<5C-"'-6O?645<.-" d?" dh;" "" d?" dh;" ""

(5<5C-"J14-"5<B";00-<B5<.-" d?" dh;" "" d?" dh;" ""

V-<-O10>b"'-<>1?<b"5<B"*-52-";B41<1>06501?<" d?" dh;" "" d?" dh;" ""

35=567";B41<1>06501?<" d?" dh;" "" d?" dh;" ""

D-0/6<"0?"Y?6Z";B41<1>06501?<" d?" dh;" "" d?" dh;" ""

(5<5C-"'6?O->>1?<5="U-2-=?:4-<0" d?" dh;" "" d?" dh;" ""

'6?./6-4-<0"(5<5C-4-<0" d?" "" "" d?" "" ""

(5<5C-"'/6.F5>-"`6B-6>" d?" dh;" "" d?" dh;" ""

(5<5C-"I<2-<0?67" d?" dh;" "" d?" dh;" ""



!"#$%&'()*+$&',&-*.&/+*)0(1(&!%.#23"
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E9"

A/<.01?<5="H?4:?<-<0"h"3-621.-"'-6O?64-B"

I<DW`U+3" DI0-"3F56-"

'-6O?64>"
A/<.01?<l"

A/<.01?<"
I4:=-S
4-<0501?<"

H?44-<0>" '-6O?64>"
A/<.01?<l"

A/<.01?<"
I4:=-S
4-<0501?<"

H?44-<0>"

'-6O?64"H?>0";<5=7>1>" d?" dh;" "" d?" dh;" ""

"

A/<.01?<5="H?4:?<-<0"h"3-621.-"'-6O?64-B"

((I3" W3UY""

'-6O?64>"
A/<.01?<l"

A/<.01?<"
I4:=-S
4-<0501?<"

H?44-<0>" '-6O?64>"
A/<.01?<l"

A/<.01?<"
I4:=-S
4-<0501?<"

H?44-<0>"

'=5<"H-601O1.501?<"N"D1>Z"(5<5C-4-<0"%" m->" "" "" d?" "" ""

'=5<"H-601O1.501?<" "" "" "" "" "" ""

(5<5C-"'=5<"3/^41>>1?<"'6?.->>" d?" dh;" "" d?" dh;" ""

H-601O7"h"D-.-601O7"h"U-.-601O7"'=5<" d?" dh;" "" d?" dh;" ""

A?64"oW'";C6--4-<0"M10F"I>>/-6" d?" dh;" "" d?" dh;" ""

(5<5C-"I>>/-6"5<B"'=5<"I<O?64501?<" d?" dh;" "" d?" dh;" ""

D-:?60"I>>/-6"5<B"'=5<"I<O?64501?<" d?" dh;" "" d?" dh;" ""

;>>1C<"'=5<"o/5=107"D501<C" d?" dh;" "" d?" dh;" ""

'6?.->>"HF5<C-"1<"'=5<"+<6?==4-<0";251=5^1=107" d?" dh;" "" d?" dh;" ""

(5<5C-"D50->"5<B"V-<-O10>"

m->" *?M"

(5</5="650-"
451<0-<5<.-"
0F6?/CF"
5B41<1>065012-"
.?B-"05^=->" d?" dh;" ""

(?<10?6"'=5<"H?4:=15<.-" d?" dh;" "" d?" dh;" ""

;B41<1>0-6"J65<>101?<5="D-1<>/65<.-" d?" dh;" "" d?" dh;" ""

;B41<>0-6"D1>Z"H?661B?6>" d?" dh;" "" d?" dh;" ""

;B41<1>0-6"'=5<";>>->>4-<0>"[3/6.F56C->]" d?" dh;" "" d?" dh;" ""

D1>Z"(5<5C-4-<0" "" "" "" "" "" ""



!"#$%&'()*+$&',&-*.&/+*)0(1(&!%.#23"
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EE"

A/<.01?<5="H?4:?<-<0"h"3-621.-"'-6O?64-B"

((I3" W3UY""

'-6O?64>"
A/<.01?<l"

A/<.01?<"
I4:=-S
4-<0501?<"

H?44-<0>" '-6O?64>"
A/<.01?<l"

A/<.01?<"
I4:=-S
4-<0501?<"

H?44-<0>"

H5=./=50-";.0/5615="D1>Z>" d?" dh;" "" d?" dh;" ""

3/^410"J65<>:56-<.7"I<O?64501?<" d?" dh;" "" d?" dh;" ""

(5<5C-"'=5<"H-601O1.501?<"V/>1<->>"D/=->" d?" dh;" "" d?" dh;" ""

(5<5C-"'=5<"H-601O1.501?<Y?6ZO=?M"D/=->" d?" dh;" "" d?" dh;" ""

'6-41/4"N"J5,"H6-B10"'6?.->>1<C"%" m->" "" "" d?" "" ""

;/0?450-B"I<2?1.-")-<-6501?<"

m->" *?M"

"(?6-"
DI0-3F56-"0F5<"
((I38""U?->"
0F1>"F5::-<"50"
5=="1<"0F1>"
>7>0-4l"""
I<2?1.->"
C-<-650-B"5>"
:560"?O"V/>1<->>"
:6?.->>"
?/0>?/6.->"0?"
W'8" d?" dh;" ""

;/0?450-B"I<2?1.-"'61<01<C"

m->" (-B"

'5:-6"1<2?1.->"
56-":61<0-B"
O6?4"J6?7"(I"
:574-<0".-<0-6" d?" dh;" ""

H5:0/6-"'574-<0"I<O?64501?<"

m->" (-B"

:574-<0>".5<"
^-"6-.-12-B"^7"
451=b":F?<-b"?6"
M-^>10-8""
;..-:0>".F-.Zb"
.6-B10"?6"B-^10" d?" dh;" ""



!"#$%&'()*+$&',&-*.&/+*)0(1(&!%.#23"

"

E2*@3&@#2&1+3%2+*)&<(%&#+)0& & $"#%!!"&'()"**'"

EQ"

A/<.01?<5="H?4:?<-<0"h"3-621.-"'-6O?64-B"

((I3" W3UY""

'-6O?64>"
A/<.01?<l"

A/<.01?<"
I4:=-S
4-<0501?<"

H?44-<0>" '-6O?64>"
A/<.01?<l"

A/<.01?<"
I4:=-S
4-<0501?<"

H?44-<0>"

.56B"

;/0?450-B"'6-41/4"D-.?<.1=1501?<" d?" dh;" "" d?" dh;" ""

U-0-641<-"+=1C1^1=107"O?6"J5,"H6-B10" d?" dh;" "" d?" dh;" ""

d?01O7"I<B121B/5="?O"J5,"H6-B10"+=1C1^1=107"D->/=0>" d?" dh;" "" d?" dh;" ""

(5<5C-"'6-41/4"N"J5,"H6-B10"'6?.->>1<C"V/>1<->>"
D/=->" d?" dh;" "" d?" dh;" ""

(5<5C-"'6-41/4"N"J5,"H6-B10"Y?6ZO=?M"D/=->" d?" dh;" "" d?" dh;" ""

IB-<01O1.501?<"?O"U-=1<a/-<0";..?/<0>" d?" dh;" "" d?" dh;" ""

J-641<501?<"?O"U-=1<a/-<0";..?/<0>" d?" dh;" "" d?" dh;" ""

(5<5C-"H?44/<1.501?<"V/>1<->>"D/=->" d?" dh;" "" d?" dh;" ""

(5<5C-"H?44/<1.501?<"Y?6ZO=?M"D/=->" d?" dh;" "" d?" dh;" ""

H5=./=50-"(-4^-6h+4:=?7-6"'6-41/4"H?<061^/01?<>" d?" dh;" "" d?" dh;" ""

H?==-.0"+4:=?7-6"'6-41/4"H?<061^/01?<>" d?" dh;" "" d?" dh;" ""

H?==-.0"(-4^-6"'6-41/4"H?<061^/01?<>" d?" dh;" "" d?" dh;" ""

+=1C1^1=107";>>->>4-<0" d?" "" "" d?" "" ""

'6?.->>"I<B121B/5="+,-4:01?<"D-<-M5="D-a/->0" d?" dh;" "" d?" dh;" ""

'6?.->>"3W`'"+4:=?7--"D-<-M5="D-a/->0" d?" dh;" "" d?" dh;" ""

\-61O7"I<B121B/5="+=1C1^1=107"O?"'/^=1."(1<14/4"+>>-<015="
H?2-65C-" d?" dh;" "" d?" dh;" ""

\-61O7"I<B121B/5="+=1C1^1=107"O?6"+4:=?7-6"S"3:?<>?6-B"
(1<14/4"+>>-<015="H?2-65C-" d?" dh;" "" d?" dh;" ""

U-0-641<-"+=1C1^1=107" d?" dh;" "" d?" dh;" ""

D-O-6"'?0-<015==7"+=1C1^=-"I<B121B/5=>"0?"(-B1.51B"5<B"
HWI'"O?6"5BB101?<5="3.6--<1<C" d?" dh;" "" d?" dh;" ""

U-0-641<-"+=1C1^1=107"O?6";B25<.-"'6-41/4"J5,"H6-B10" d?" dh;" "" d?" dh;" ""



!"#$%&'()*+$&',&-*.&/+*)0(1(&!%.#23"
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EG"

A/<.01?<5="H?4:?<-<0"h"3-621.-"'-6O?64-B"

((I3" W3UY""

'-6O?64>"
A/<.01?<l"

A/<.01?<"
I4:=-S
4-<0501?<"

H?44-<0>" '-6O?64>"
A/<.01?<l"

A/<.01?<"
I4:=-S
4-<0501?<"

H?44-<0>"

U-0-641<-"H50-C?67"O?6"H?>0S3F561<C"D-B/.01?<>"

d?" dh;" "" d?" dh;" ""

o/5=1O7"I<B121B/5="O?6"5<"+<6?==4-<0"'-61?B" d?" dh;" "" d?" dh;" ""

\-61O7"*5MO/="'6->-<.-" d?" dh;" "" d?" dh;" ""

\-61O7"W?/>-F?=B"I<.?4-" d?" dh;" "" d?" dh;" ""

H5=./=50-"A-B-65="'?2-607"*-2-=" d?" dh;" "" d?" dh;" ""

\-61O7"YF-0F-6"I<B121B/5="1>"5<"I<B15<" d?" dh;" "" d?" dh;" ""

\-61O7"I<.56.-6501?<"3050/>" d?" dh;" "" d?" dh;" ""

\-61O7"I<B121B/5="D->1B-<.7"3050/>" d?" dh;" "" d?" dh;" ""

\-61O7"I<O?64501?<"D-a/16-B"O?6"+,-4:01?<" d?" dh;" "" d?" dh;" ""

\-61O7"3W`'"+4:=?7-6"IB-<0107" d?" dh;" "" d?" dh;" ""

\-61O7"+4:=?7--"D?>0-6" d?" dh;" "" d?" dh;" ""

\-61O7"3W`'"+4:=?7--";::=1.501?<" d?" dh;" "" d?" dh;" ""

(5<5C-"+=1C1^1=107"V/>1<->>"D/=->"
d?" dh;" "" d?" dh;" ""

(5<5C-"+=1C1^1=107"Y?6ZO=?M"D/=->" d?" dh;" "" d?" dh;" ""

U-0-641<-"I<>/6-6"+=1C1^1=107" d?" dh;" "" d?" dh;" ""

D-.-12-"+4:=?7--"*1>0"5<B"+4:=?7-6"`:01?<>" d?" dh;" "" d?" dh;" ""

U1>:=57"+=1C1^1=107"D/=->" d?" dh;" "" d?" dh;" ""

H?4:561>?<"3F?::1<C" d?" "" "" d?" "" ""

U-0-641<-"'=5<";251=5^1=107"5<B"H5=./=50-"'=5<"H?>0" d?" dh;" "" d?" dh;" ""

3-=-.0"3W`'"+4:=?7--"o/5=1O1-B"W-5=0F"'=5<" d?" dh;" "" d?" dh;" ""

oW'">1B-S^7S>1B-".?4:561>?<"0??=" d?" dh;" "" d?" dh;" ""

'6?21B-"'6?B/.0"H?4:561>?<"I<0-6O5.-" d?" dh;" "" d?" dh;" ""

+<6?==4-<0"'6?.->>1<C" m->" "" "" d?" "" ""



!"#$%&'()*+$&',&-*.&/+*)0(1(&!%.#23"

"

E2*@3&@#2&1+3%2+*)&<(%&#+)0& & $"#%!!"&'()"**'"

EK"

A/<.01?<5="H?4:?<-<0"h"3-621.-"'-6O?64-B"

((I3" W3UY""

'-6O?64>"
A/<.01?<l"

A/<.01?<"
I4:=-S
4-<0501?<"

H?44-<0>" '-6O?64>"
A/<.01?<l"

A/<.01?<"
I4:=-S
4-<0501?<"

H?44-<0>"

'6?.->>"+4:=?7-6"'5601.1:501?<"D-<-M5=" d?" dh;" "" d?" dh;" ""

;..-:0"3W`'"+4:=?7-6";::=1.501?<" d?" dh;" "" d?" dh;" ""

;..-:0"3W`'"+4:=?7-6";::=1.501?<"j:B50-" d?" dh;" "" d?" dh;" ""

U-0-641<-"3W`'"+4:=?7-6"H?<061^/01?<" d?" dh;" "" d?" dh;" ""

J-641<50-"+4:=?7-6"'5601.1:501?<" d?" dh;" "" d?" dh;" ""

\5=1B50-";::=1.501?<"3/^41>>1?<" d?" dh;" "" d?" dh;" ""

D-21-M"5<B";B@/B1.50-";=0-6<5012-"U?./4-<0501?<" d?" dh;" "" d?" dh;" ""

;..-:0"I<B121B/5="+=1C1^1=107";::=1.501?<"
d?" dh;" "" d?" dh;" ""

;..-:0"I<B121B/5="+=1C1^1=107";::=1.501?<"j:B50-"
d?" dh;" "" d?" dh;" ""

;..-:0"I<B121B/5="+,-4:01?<";::=1.501?<" d?" dh;" "" d?" dh;" ""

;..-:0"I<B121B/5="+,-4:01?<";::=1.501?<"j:B50-" d?" dh;" "" d?" dh;" ""

;..-:0"3W`'"+4:=?7--";::=1.501?<" d?" dh;" "" d?" dh;" ""

;..-:0"3W`'"+4:=?7--";::=1.501?<"j:B50-" d?" dh;" "" d?" dh;" ""

3-=-.0"I<B121B/5="o/5=1O1-B"W-5=0F"'=5<" d?" dh;" "" d?" dh;" ""

+<6?=="1<"(-B1.51Bb"HWI'"?6"VW'"

m->" *?M"

U16-.0"-<067"O?6"
(5<5C-B"H56-"
:5601.1:5<0>" d?" dh;" ""

+<6?=="1<"3d;'"N"J;dA"
d?" dh;" "" d?" dh;" ""

'6?.->>"I<B121B/5="+=1C1^1=107"N"+<6?==4-<0"D-<-M5="
D-a/->0" d?" dh;" "" d?" dh;" ""

;>>->>"H/66-<0"o/5=1O1-B"W-5=0F"'=5<"+<6?==4-<0"
3050/>" d?" dh;" "" d?" dh;" ""

U1>-<6?=="O6?4"o/5=1O1-B"W-5=0F"'=5<" d?" dh;" "" d?" dh;" ""

30?6-">/::?601<C"B?./4-<0"145C-" d?" dh;" "" d?" dh;" ""



!"#$%&'()*+$&',&-*.&/+*)0(1(&!%.#23"

"

E2*@3&@#2&1+3%2+*)&<(%&#+)0& & $"#%!!"&'()"**'"

Q%"

A/<.01?<5="H?4:?<-<0"h"3-621.-"'-6O?64-B"

((I3" W3UY""

'-6O?64>"
A/<.01?<l"

A/<.01?<"
I4:=-S
4-<0501?<"

H?44-<0>" '-6O?64>"
A/<.01?<l"

A/<.01?<"
I4:=-S
4-<0501?<"

H?44-<0>"

I<0-6O5.-"0?"V1==1<C"37>0-4" d?" dh;" "" d?" dh;" ""

(5<5C-"+<6?==4-<0"V/>1<->>"D/=->" d?" dh;" "" d?" dh;" ""

(5<5C-"+<6?==4-<0"Y?6ZO=?M"D/=->" d?" dh;" "" d?" dh;" ""

'6?.->>"'=5<"+<6?==4-<0";251=5^1=107"5<B"HF5<C->" d?" dh;" "" d?" dh;" ""

+<5^=-"+4:=?7-6"'6?B/.0"3-=-.01?<" d?" dh;" "" d?" dh;" ""

+<5^=-"+4:=?7-6"H?<061^/01?<"3-=-.01?<" d?" dh;" "" d?" dh;" ""

U1>:=57"+4:=?7-6"*15^1=107"D/=->"[.?<0-<0]" d?" dh;" "" d?" dh;" ""

;::-5=>"(5<5C-4-<0"

d?" ""

H5==".-<0-6"
.5:0/6->"1<O?8""
+5>1=7"O1,-B"
B505"`&b"
5::-5=>"
?/0>1B-8" d?" "" ""

I4:=-4-<0";B@/>0-B"+=1C1^1=107"U-0-641<501?<"
D->/=01<C"O6?4";::-5=" d?" dh;" "" d?" dh;" ""

H?<B/.0"+=1C1^1=107";::-5="
d?" dh;" "" d?" dh;" ""

H?<B/.0"3W`'"+=1C1^1=107";::-5=" d?" dh;" "" d?" dh;" ""

H?<B/.0"+4:=?7-6"=15^1=107"5::-5=" d?" dh;" "" d?" dh;" ""

W5=0";::-5=>"'6?.->>1<C" d?" dh;" "" d?"" dh;" ""

(5<5C-";::-5=>"V/>1<->>"D/=->" d?" dh;" "" d?" dh;" ""

(5<5C-";::-5=>"Y?6ZO=?M"D/=->" d?" dh;" "" d?" dh;" ""

V6?Z-6h"d521C50?6"D-=501?<>F1:"(5<5C-4-<0"

d?" ""

U-4?C65:F1."
1<O?"?<"
:6?21B-6>8""
(5<5C-6" d?" "" ""



!"#$%&'()*+$&',&-*.&/+*)0(1(&!%.#23"

"

E2*@3&@#2&1+3%2+*)&<(%&#+)0& & $"#%!!"&'()"**'"

Q!"

A/<.01?<5="H?4:?<-<0"h"3-621.-"'-6O?64-B"

((I3" W3UY""

'-6O?64>"
A/<.01?<l"

A/<.01?<"
I4:=-S
4-<0501?<"

H?44-<0>" '-6O?64>"
A/<.01?<l"

A/<.01?<"
I4:=-S
4-<0501?<"

H?44-<0>"

.-60h6-.-60"
:6?.->>"0F?/CF"
:?605="

D-.?6B"h"(?B1O7"J651<1<C" d?" dh;" "" d?" dh;" ""

D-.?6B"h"(?B1O7"H-601O1.501?<" d?" dh;" "" d?" dh;" ""

D-.?6B"h"(?B1O7"H?4:=15<.-" d?" dh;" "" d?" dh;" ""

(5<5C-"V6?Z-6h"d521C50?6"(?<0F=7"J56C-0>" d?" dh;" "" d?" dh;" ""

(5<5C-"V6?Z-6"35=->"`^@-.012->" d?" dh;" "" d?" dh;" ""

(5<5C-"H?4:-<>501?<" d?" dh;" "" d?" dh;" ""

J->01<C"?O"I<.-<012-"D-0/6<>" d?" dh;" "" d?" dh;" ""

`<=1<-"J651<1<C"

d?" dh;"

I<0-6<5="
0651<1<Cb"<?0"
?<S=1<-8""
3-:5650-"
4?B/=->l" d?" dh;" ""

V6?Z-6h"d521C50?6"+25=/501?<" d?" dh;" "" d?" dh;" ""

'6?B/.-"(?<0F=7"'5:-6"h"+S3050-4-<0>" d?" dh;" "" d?" dh;" ""

3-=OS>-621.-"V6?Z-6"'?605=" d?" dh;" "" d?" dh;" ""

A1=-"U1>:/0-" d?" dh;" "" d?" dh;" ""

(5<5C-"U1>:/0-" d?" dh;" "" d?" dh;" ""

(5<5C-"V6?Z-6"I<a/161->" d?" dh;" "" d?" dh;" ""

(5<5C-"V6?Z-6"D-=501?<>F1:"V/>1<->>"D/=->" d?" dh;" "" d?" dh;" ""

(5<5C-"V6?Z-6"D-=501?<>F1:"Y?6ZO=?M"D/=->" d?" dh;" "" d?" dh;" ""

(5<5C-"d521C50?6"D-=501?<>F1:"V/>1<->>"D/=->" d?" dh;" "" d?" dh;" ""

(5<5C-"d521C50?6"D-=501?<>F1:"Y?6ZO=?M"D/=->" d?" dh;" "" d?" dh;" ""



!"#$%&'()*+$&',&-*.&/+*)0(1(&!%.#23"
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Q#"

A/<.01?<5="H?4:?<-<0"h"3-621.-"'-6O?64-B"

((I3" W3UY""

'-6O?64>"
A/<.01?<l"

A/<.01?<"
I4:=-S
4-<0501?<"

H?44-<0>" '-6O?64>"
A/<.01?<l"

A/<.01?<"
I4:=-S
4-<0501?<"

H?44-<0>"

(56Z-01<C"N"`/06-5.F"

d?" ""

d`"L"W5>"5^1=107"
0?"B?"<?01.1<C"
5<B"
.?44/<1.501?<
b"^/0"0F1>"1>"
4?6-"0F-"
H?44/<107"
`/06-5.F"
:6?C6548""3?4-"
^-0M--<"((I3"
5<B"'6?21B-6b"
<?0":/^=1." d?" "" ""

'6?B/.-"35=->"h"(56Z-01<C"(50-615=>" d?" dh;" "" d?" dh;" ""

(5<5C-"35=->"*-5B>" d?" dh;" "" d?" dh;" ""

(5<5C-"(56Z-01<C"5<B"`/06-5.F"V/>1<->>"D/=->" d?" dh;" "" d?" dh;" ""

(5<5C-"(56Z-01<C"5<B"`/06-5.F"Y?6ZO=?M"D/=->" d?" dh;" "" d?" dh;" ""

H/>0?4-6"3-621.-"N";..?/<0"(5<5C-4-<0" m->" "" "" d?" "" ""

(5<5C-";..?/<0"

m->" *?M"

j<.=-56"5>"0?"
MF50hF?M"
4/.F"B505"1>"
>0?6-B"1<"((I3"
2>8"1<0-6O5.1<C"
>7>0-4>" d?" dh;" ""

D-.?6B"I<a/167"I<O?64501?<" d?" dh;" "" d?" dh;" ""

(5<5C-"H5=="J65<>O-6"V/>1<->>"D/=->" d?" dh;" "" d?" dh;" ""

;B41<1>0-6"+4:=?7-6"*15^1=107" d?" dh;" "" d?" dh;" ""



!"#$%&'()*+$&',&-*.&/+*)0(1(&!%.#23"
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QP"

A/<.01?<5="H?4:?<-<0"h"3-621.-"'-6O?64-B"

((I3" W3UY""

'-6O?64>"
A/<.01?<l"

A/<.01?<"
I4:=-S
4-<0501?<"

H?44-<0>" '-6O?64>"
A/<.01?<l"

A/<.01?<"
I4:=-S
4-<0501?<"

H?44-<0>"

(5<5C-"A;o>" d?" dh;" "" d?" dh;" ""

(5<5C-"'-6O?645<.-"(-5>/6->"h"(-5>/6-4-<0>" d?" dh;" "" d?" dh;" ""

(5<5C-"H/>0?4-6"3-621.-"N";..?/<0"(5<5C-4-<0"
V/>1<->>"D/=->" d?" dh;" "" d?" dh;" ""

(5<5C-"H/>0?4-6"3-621.-"N";..?/<0"(5<5C-4-<0"
Y?6ZO=?M"D/=->" d?" dh;" "" d?" dh;" ""

D-.-12-".?4:=51<0"" d?" dh;" "" d?" dh;" ""

D->?=2-".?4:=51<0" d?" dh;" "" d?" dh;" ""

H=?>-".?4:=51<0" d?" dh;" "" d?" dh;" ""

A1<5<.15="(5<5C-4-<0"N"D-:?601<C" m->" "" "" m->" "" ""

;/0?4501."U505"H?==-.01?<"[U505"A--B>]"

m->" *?M"

3?4-"
>/::?601<C"B505"
C50F-6-B"
0F6?/CF"<1CF0=7"
^50.F"
1<0-6O5.->" m->" (-B" ""

;/B10"H?==-.0-B"U505" d?" dh;" "" m->" *?M" ""

;/0?450-B"U505"(5::1<C" d?" dh;" "" m->" *?M" ""

A?6-.5>01<C"
m->" *?M"

+,0-6<5==7"
0F6?/CF"DIA;d3" d?" dh;" ""

J6-<B";<5=7>1>"
m->" *?M"

+,0-6<5==7"
0F6?/CF"DIA;d3" d?" dh;" ""

(5<5C-"A1<5<.15="(5<5C-4-<0"N"D-:?601<C"V/>1<->>"
D/=->" d?" dh;" "" d?" dh;" ""

(5<5C-"A1<5<.15="(5<5C-4-<0"N"D-:?601<C"Y?6ZO=?M"
D/=->" d?" dh;" "" d?" dh;" ""



!"#$%&'()*+$&',&-*.&/+*)0(1(&!%.#23"
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E2*@3&@#2&1+3%2+*)&<(%&#+)0& & $"#%!!"&'()"**'"

QR"

A/<.01?<5="H?4:?<-<0"h"3-621.-"'-6O?64-B"

((I3" W3UY""

'-6O?64>"
A/<.01?<l"

A/<.01?<"
I4:=-S
4-<0501?<"

H?44-<0>" '-6O?64>"
A/<.01?<l"

A/<.01?<"
I4:=-S
4-<0501?<"

H?44-<0>"

I<O?64501?<"J-.F<?=?C7" d?" "" "" d?" "" ""

;>>-0"(5<5C-4-<0" d?" "" " d?" "" ""

(5<5C-"U-:=?74-<0" d?" dh;" "" d?" dh;" ""

(5<5C-"37>0-4"3:-.1O1.501?<>" d?" dh;" "" d?" dh;" ""

(?<10?6";>>-0>" d?" dh;" "" d?" dh;" ""

(5<5C-"\-<B?6"H?<065.0>" d?" dh;" "" d?" dh;" ""

WD"(5<5C-4-<0" d?" "" "" d?" "" ""

(5<5C-"D-.6/104-<0" d?" dh;" "" d?" dh;" ""

(5<5C-"H?4:-<>501?<" d?" dh;" "" d?" dh;" ""

(5<5C-"i?^"+25=/501?<>" d?" dh;" "" d?" dh;" ""

(5<5C-"'-6O?645<.-" d?" dh;" "" d?" dh;" ""

(5<5C-"J14-"5<B";00-<B5<.-" d?" dh;" "" d?" dh;" ""

V-<-O10>b"'-<>1?<b"5<B"*-52-";B41<1>06501?<" d?" dh;" "" d?" dh;" ""

35=567";B41<1>06501?<" d?" dh;" "" d?" dh;" ""

D-0/6<"0?"Y?6Z";B41<1>06501?<" d?" dh;" "" d?" dh;" ""

(5<5C-"'6?O->>1?<5="U-2-=?:4-<0" d?" dh;" "" d?" dh;" ""

'6?./6-4-<0"(5<5C-4-<0" d?" "" "" d?" "" ""

(5<5C-"'/6.F5>-"`6B-6>" d?" dh;" "" d?" dh;" ""

(5<5C-"I<2-<0?67" d?" dh;" "" d?" dh;" ""

'-6O?64"H?>0";<5=7>1>" d?" dh;" "" d?" dh;" "



!"#$%&'()*+$&',&-*.&/+*)0(1(&!%.#23"

"

E2*@3&@#2&1+3%2+*)&<(%&#+)0& & $"#%!!"&'()"**'"

Q9"

4$$#5G*I%,1%>?%488#"8%488#88;#5"%?#):5*)36%=9;$95#5"%
O9/M8:##"%`N#"3*6#G%W*#Ua%

"

"
=.//#5"%>?%!78"#;8%

?#):5*)36%=9;$95#5"% >5DB&NH!%

""
'-6O?64>"
A/<.01?<l"

A/<.01?<"
I4:=-4-<0501?<"

H?44-<0>"

>5E9/;3"*95%F353-#;#5"%
m->" *?M"

H/>0?4"6-:?601<C"0F6?/CF"/>-"?O"
d50/65=":6?C654>8"

F38"#/%J#/895%>5G#I%
m->" *?M"

I<0-6<5="1B-<01O1-6"/>-B"54?<C"5=="
:6?C654>"

T59U6#G-#%F353-#;#5"% d?" dh;" ""
,*535)*36%?/3583)"*95%J/9)#88*5-% d?" dh;" ""

L.8*5#88%J/9)#88%F353-#;#5"%

m->" (-B"

H/>0?4".?B1<C"O?6"5=-60>"0?"
M?6Z-68""X-6?,"+=1,16">?O0M56-"O?6"
C-<-6501?<"?O"B?./4-<0>"
0F6?/CF"H3+":?601?<"?O">7>0-48"

J/*+3)7%35G%!#)./*"7%
m->" *?M"

D;HA"5<B"5/0F?61c501?<"^7"6?=-"
M10F1<"0F-"5::=1.501?<"

D.6#8%H5-*5#% d?" dh;" ""
O9/ME69U%H5-*5#% d?" dh;" ""

N3"3%F353-#;#5"%
m->" *?M"

(?>0"B505">F56-B"0F6?/CF"5<"+J*"
:6?.->>8""j<Z<?M<"B505^5>-"
45<5C-4-<0"0??=>8"

!#/+*)#%F353-#;#5"% d?" dh;" ""
V5*E*#G%=9;;.5*)3"*958% d?" dh;" ""
HI):35-#%J9/"36% d?" dh;" ""

L<L%23"#U37%
m->" *?M"

A1=-"065<>O-6>"=1410-B"0?"3AJ'"5<B"
H?<<-.0"U16-.08"

"

"
=.//#5"%>?%!78"#;8%

?#):5*)36%=9;$95#5"% D>"#%!:3/#%

""

'-6O?64>"
A/<.01?<l"

A/<.01?<"
I4:=-4-<0501?<"

H?44-<0>"

>5E9/;3"*95%F353-#;#5"% d?" dh;" ""
F38"#/%J#/895%>5G#I% d?" dh;" ""
T59U6#G-#%F353-#;#5"% d?" dh;" ""



!"#$%&'()*+$&',&-*.&/+*)0(1(&!%.#23"

"
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QE"

,*535)*36%?/3583)"*95%J/9)#88*5-% d?" dh;" ""
L.8*5#88%J/9)#88%F353-#;#5"% d?" dh;" ""
J/*+3)7%35G%!#)./*"7% d?" dh;" ""
D.6#8%H5-*5#% d?" dh;" ""
O9/ME69U%H5-*5#% d?" dh;" ""
N3"3%F353-#;#5"% d?" dh;" ""
!#/+*)#%F353-#;#5"% d?" dh;" ""
V5*E*#G%=9;;.5*)3"*958% d?" dh;" ""
HI):35-#%J9/"36% d?" dh;" ""
L<L%23"#U37% d?" dh;" ""

"

"
=.//#5"%>?%!78"#;8%

?#):5*)36%=9;$95#5"% FF>!%

""
'-6O?64>"
A/<.01?<l"

A/<.01?<"
I4:=-4-<0501?<"

H?44-<0>"

>5E9/;3"*95%F353-#;#5"%

m->" *?M"

!"S";(3"I45C1<C">?O0M56-"O?6"+H("
.?/:=-"M10F"!"&?B5Z"3.5<<-68""(1CF0"
^-"A1=-d-08""#"S"V/>1<->>"`^@-.0>"X18""P"
S"'61<0"5<B"-=-.06?<1."B1>061^/01?<"
0F6?/CF"'UA8""R"S"'=5<"0?"/>-"U505"
Y56-F?/>-8""V/>1<->>"`^@-.0>8""D/<"
?OO"065<>5.01?<5="B5058"";CC6-C50-"
6-:?60>"5>"M-==8"

F38"#/%J#/895%>5G#I%
d?" dh;"

H6?>>M5=Z"1<"W3UY"0F50"=1<Z>"2561?/>"
>7>0-4"IU>"

T59U6#G-#%F353-#;#5"% d?" dh;" ""
,*535)*36%?/3583)"*95%J/9)#88*5-% d?" dh;" ""
L.8*5#88%J/9)#88%F353-#;#5"% d?" dh;" ""
J/*+3)7%35G%!#)./*"7% d?" dh;" D?=-S^5>-B"05^=-">-./61078"
D.6#8%H5-*5#% d?" dh;" ""
O9/ME69U%H5-*5#% d?" dh;" ""
N3"3%F353-#;#5"% d?" dh;" `65.=-"
!#/+*)#%F353-#;#5"% d?" dh;" ""

V5*E*#G%=9;;.5*)3"*958%

d?" dh;"

;2575":F?<-">7>0-4"1>"<?"=?<C-6"1<"
:=5.-8""H/66-<0=7"45</5=".5==".-<0-6"
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