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Patient data

« Personal health data
« Medical data

(e.g. physiometric)
« Administrative data

Assessment and evaluation 6 2 Patient health information (PHI)
« Continuously improving on « Electronic health records
understanding of current ¢ Research

problem

Knowledge Translation

Life Cycle
Decisions 5
: g&iﬁ,’ﬁl”; options 3 Identify / define problem
4
Knowledge

« Data analysis
» Research databases and registries |

"#$%&'0)C/#-#1./\N-+J/'8%",&.-2/. #+-[#0"1H1/ '

!

I A'37(8.(1! 81&-+&' &5! (4(3-7&+3! *(84-* 7(3&71.] CR>UD! 8'1! *(84-*!
+'58708-+&'! #.-(0.1C>A2D!*8.184.8!+'37(8.(1!-*(18%8+48"+4+-#18'11833(..+"+4+-# &5!
9>Al+'1(4(3-7&'+315&7®78'L(FIM+-78F!2*8*F1a8'Fle!,.3*FIGHY V&' (.F12*+:08'F!
948/-Fle! 2(41(FIGHYBI19>AI*8.1 /" -8'-+8410684/(1+'1 8| E+1(178'<(!&5! .(3&'187#!
() ®78'1(/(-'84TFIGHY&h(+.P&:5!(-!84TFIGHA!2&0(!.(3&'187#!/.(.1./3*18.!
1+.(8.(1:7&<T(.A&IT((873*  87(1-+4+-87+8'1+'1'8-/TRIE*+4(1&-*(7.187 (1&-(-+844#!
['1(4+78"4( TIRK80:4(.! &5! -*(1 48--(7! +'34/1(! EX(7(! R>U.F! .&0(! .~+44! +'34/1+'<]
{(7.&'841+1(-+5+(7.FI*8%(1"((1081 (18%8+48"4(I-&48E!('5&73(0(-15&7!/'1+.348&.(1!
8'11E87784(..1.(1+'1+00+<78-+&'18' 111 7/<!+'%( -+<8-+&" FI&711("-13&44(3-&7.18'1!
37(1+-1 7(&7-+'<! 8<(3+(! "(+'<! :7&%+1(1! -7(8-0(-! 7(3&71.! 5&7! 0(1+384!
+1("-(L'(..F18'110&7(17(3(-4#IE*(7(1*83P(7.18'1137+0+  '84.1*8%(!137(8-(1!584.(!
+1(-+-+(1"8. (1 &' -*(1 3&'-(-. &5! -&A (' R>U.15&7! /.(1 +'1 0(1+384! "+44+'<1 81!
*87083(/-+384!578/11G/0(7'e!=+P4(FIGHYDB8"(7FIGHY] O

Y]!



M8'#1833(:-! /-+4+-87+&B&'187#!/.(1&5IR>UI+17(.(873*1-*8-1"((5+-.1-*(!
3&00/'+-# 1G+44FIB/7 (TFIM87-+FlelS&'&%8'FIEFPA&/<!8'1!>840!CGHY]D!I5&/'1
+8-1047HI5(EL(&:4(! 1&!'&-IE8'-I-*(+7118-81/.(115&7!8'#IP+'11&517(.(873* Ih!+'15834F
08'#! 87(! E+44+'<! -&}(70+-1 -*(+71 18-8! "(! /(1! E+-*&/-! .:(3+5+3! 3&'.(-F!  +
:87-+3/4871BRI["4+317(.(873* TH&E(%(7TA-*(108W&7+-#13&'.+.-(-4#18378&...118-818'1!
7(.(873*-#:(JES'-1.&O(13&- 7&AI&Y6(7-*(1.(1&51-*(+7!118-8  1®4&/<!e!>&A0FIGHYN!
(&-*(7! GHHQL-/1#(K80+'(11-*(13&".(-1:7(5(7('3(.1&5!8!<7&/:1&5!"7(8.-138'3(7!
JT%+%&BA(70(/A("(-1BATFIGHHT JHP!&5!7(.:&'1("-.L.8+11-*(#IE&/A118::7(3+8(!

(1 & &T-+-#1-&) 1 (3+1( EX(-H(7 -*(# E+.%1-&) :87-+3+:8-(1+'1 7(.(873*T! 6('(-+3!
7(.(873* E8.184.&! :(73(+%(1! -&! "(1 %84/8"4(1 8'1! /' 7&"4(08-+3! 8'1F! .+0+487! -&!
08'#I&*(713&".(-  T(48-(1!.-/1+(.F1-*8-181/4-17(.: &'1(-.1./::&7-17(.(873*1-*8-!
3&/411"((5+-15/-/7(1:8-+(-1+1.&O('ES#!  @n(70(/4("!(-'84TFIGHH!,! 1+3*&-&O0#!
(K+.-.1"(-E((1E*8-1-*(1<((7841:/"4+313&" . +1(7.1833(:-8"4(17(.(873*! 1(.(7%+'<!
&5184-7/+.-+3118@I7+'<F18'114(..1833(:-8"4(! 7(.(873*13&'1/3-(1!"#13&00(73+84!
(-(7:7+.( C+441(-184TFIGHVVO(/4(!(-!8 ATFIGHH@AA+.&'(-184TF!IGBHYS-*(7!
FI&"W(3-+'<I-&I+. /(18T +.+'<I5T&ON-*(1(-*+3.1& 7 /LI 1 (+<'FI-*(IP(# 1 +%+.+&'1+.]
((1-&187+.(1E*(1-*(13800(73+84! (-+-#:7&5+-157&0!-*(17(.(873  *F1:8-(-+'<I-*(!
P'&EA(L<(! <8+'(1! 8'1! 4+0+-+'<! +-| 8%8+48"+4+-# 5&7! E+1(B+44! (-! 84TF! GHY\
M(70(/4(" (-1 84TF! GHHQ! 98-+(-.! <((7844#! 1+.8::7&%(1! 81! 5(4-1 <7(8-(7!
7(-T+3-+&"1 *&/41) 8:4#1 EX(7(! -*(+7! *(84-*1 +'5&708-+&'1 E8.1 -&! "(! /.(1! 5&7!
3800(73+8417(.(873*C+441(-184TFIARN4+(Yo+'<1-*8-1: 7&5+-108-+%8-+&'|ES.138- 78 T#!
-&1-*(138&00&'1<&&1! @n(70(/4(!(-'84TFIGHHT &+-*17(<871!-&!-*(1.(3&'187#!/.(!
&51-*(+7118-815@RI00(73+8417(.(873*18'11+'-(7'8-+&'8417(.(873* +13&0:87+.&'1-&!
["4+317(.(873% F18::7&K+08-(4#E+3(18.108'%! :(&4(! E8-1-&!"(1 8::7&83*(1 5&7!
2(3+5+313&.(- 4&/<!e!>&40FIGHYITP'+%(7.+-#17(.(873*(7.1&5-(| (K+.-1837&...!
81.:(3-7/0VE*(7(1833(:-8"+4+-#1&5!-*(+717(.(873*1 1(:( 1.1 &1 -*(15/'1+'<) .& 173(!
8'114(%(41&5!3&'-7&4!-*8-15/"1(7108#! (K(7-1&%(7!-*(17(.(873*13&'1/3-F17(./4-.18'1!
8'#1(%(-/841:/"4+38-+&' |C<(44FIGHHPB&41837(FIGHGE+44!(-184TFIGHNA7&E . P+!
elm8'1>&7'FIGHH[DY

a*('1*(84-*118-813/.-&1+8".1 7(3(+%(1 8! 7(;/(.-! -&! 1+.34&.(1 +'1+%+1/84 @(%(4!
*(8 4-*118-815&7!.(3&' 18TH/T:&.(FI+-14+ 1+ (+ 717 (& +"+4+-#1-&11(3+1(1+5!-+(118-81+.!

YA



3&' . +1(7(1!-&! "(1:(7.&'841 +'5&708-+&"1 &7!'&-T! 2*&/41! -*(1 18-8! "(! 3&".+1(7(1!
{(7.&'841+'58&708-+&' F1&"-8+'+'<1:8-+(-13&".(-108#!"(1'(3(..87T#15&7! 1+.34&./7(T!
A-(7'8-+%(4#F-108#1"(1'(3(..87#-&11(  O1(-+5#1&718'&'#0+c(1-*(118-8! GR4!ROBOF!
GHYHE,.1817(/4-F1*(7(H+.1L1" -8'-+%(1(%o+1('3(-*8-(K:4+3+-13&".(-15&7.(3&'187#!
1.(1&5):(7.8'841%(84-*118-81+.17(;/+7(1T! |

!

KEN'LIM+.'L%&HT %.$/<%#':%7?"&D/07?'-%.(0D" &B"WH#%' ()'1%D/."+\V"$"
A-1+.137/3+841-&1/'1(7.-8' L1-*(1:/"4+318:+'+&'I&5B&. . (-+'<+1&T1(71-&): 7 &:&.(!
8'1+0:78&%(1!13&".(-10&1(4!-*8-1:7&08&( . 15A(K+"+A4+-#18'1148'<+-/1+'8413&".(-1E+-*]
7(<871.1-&! -*(! (3&'187#!/.(1 &5! :*#.+&A48&<+3841 18-8T! >(8-*! CGHYGD! 3&'1/3-(1! 8!
JT%(#! (KBO+'+'<! -*(1 /.-784+8'1 8'11)8'81+8' :/"4+3! :(7.:(3-+%(.! 7 (<871+'<!

[(3&'187#!/.(185!0(1+384118-8T!>(8-*'&-(11-*8-1-*(7(187 (1+'5++-(13&0"+'8-+&".1&5!
3+-+C(".| E+-*154/3-/8-+'<1 4(% (4.1 &5 q+'-(7(.-X! 8'11 g38:83+-#XI E*(' +-1 3&0(.! -&! -*(+7!
(<8<(0(-IE+-*1.(3&'187#!/.(1&5!-*(+710(1+384118-818'11: 7+%683#!7(48-(1108--(7.  T!
B*(! /7%(#!(K8O+(1!:/"4+31&:+'+&13&'3(7'+'<!  :7+%83#18.:(3-.1./TT&I'1+'< 1-*(!
(3&'187#!/.(1&5!0(1+384!18-8 TAIES.!5&/'11-*8-13+-+c(".1*8%(1 1+%(7.(13&'3(7".!
8'1! (K:(3-8-+&".1 7(<871+'<! :7+%83#T! A-l E8.! &".(7%(1! -*8-! 7(.:&'1(-.! &5! -*(!
JT%(#138'1"(1348..+ 5+(11+-&I58&/71"7&811<78&/:.1&5!:(&:4(11(.37+"(1!"(A4&ET!B*/. K
>(8-*| CGHYGD! :7&:&.(1! 8! 97+%83#! =780(E&7P! -*8-1 3&'3(:-/84+c(.! -*(! 1+55(7("-!
4(%(4.1&5!3&"0(71('<8<(O('-IE+-*I(83*I<T&/: N (K*+"+-+'<I 1+55(7 (-1 (K:(3-8-+&..!
&'1844108--(7.17(48-(11-&!-*(1.(3&'187# !/.(1&5!-*(+710(1+384!18-8T!
B*(185&7(0(-+&'(1!5&/7!"7&81! <7&/:. | E(7(18..+<'(11 E+-*1 4(%(4.F1 78'<+'<!
578014(%(4.BI8.1 *&E1+'1-*(13&"./0(7!('<8<(0('-11+8<780!+'1=+</7(! [ TR83*!
&5 *(.(1 <T&/:.1 (K*+"+-! 1+55(7(- (K:(3-8-+&".! &' 8441 08--(7.! 7(48-(1! -&! -*(!
(3&'187#1/.(1 &5! -*(+7! 0(1+384! 18-8! C>(8-*F! GHYGDT! BH&#$K7&/:! CL(%(4! HD!
+'%&A%(.1:(7.&' [E+-*4&EI& 710+ +084138:83+-#IE*("+-13&0(.-&!('<8<+'< % 108P+'<!
1(3+.+&'17(<871+'<!-*(1.(3&'187#!/.(1&5!-*(+710(1+384118-8TIB*(! #%.(0D !<7&/:!
CL(%(4! YD! +'34/1(.! +'1+%+1/84.1 E*&! *8%(! ./55+3+(-! 38:83+-#! -&! :87-+3+:8-(1 +'
(3&'187#108--(7.1"/-A&EIA(%(4.1&5H+'~(7(.-H+'1"(380+'<I(<8<(1  DEM(7!-+O(F-*(7(!
08#1"(1:(&:4('E*&I1(%(4&:18'+'  37(8.(L1+'-(7(.-1+".(3&'187#1/.(1&5!-*(+7!18-8F!
+5181-7+<<(7X!E8.1 +'%&4%(1T! B*+.1 7(./A- 8 AQBK7&/:! CL(%(4! GD! E*&.(1-7+<<(7.!

YQ



08#1"(11/(1-&!8!1+8<'&.+.1&5!810(1+384!3& ' 1+-+&'1+'18'1+00(1+8-(1580+4#10(0" (7!
&717(./4-157801-*(14+'<(7+'<!(55(3-1&510(1¥R(:&7-.F!./3*18.17(.84(1&5!0(1+384!18-8!
5&7!3&00(73+841:/7:&.(. TIA'l-*(15+7.-138.(F181580+4#1 0(0"(7X.!1 +'-(7(.-1 4(%(4! E+-*!
7(<871.1-&! -*(1.(3&'187#! /.(! &5! 18-8! 08#! 7+.(1 *&/41! -*(7(1 (! 8! 3*8'3(! -&!
:87-+3+:8-(1+'17(.(873*1 7(48-(1!-&B! 0(1+384! 3&'1+-+&'1-*@-*(+71580+4#10(0" (7! +.!
1+8<'&. (1 E+-*EEX(7(8.1 +'1-*(1 .(3&'11 .3(87+&  FB/7-*(71+-(7(.-! 87+.(.1 8.1-(
+'14+06+1/841-7+(.1-&1:7&(3-1-*(+710(1+384!18-8!57&0!3&00(73+841. (3&' 18 THWE*(!
)(J&S, 18'115+'841<7&/:ICL(%(4N\DI3&' . +.-1&5!3+-+C(".JE*&I*8Y(I"&-*1-*(38:83+-#18'1!
+-(7(.-1+'1.(3&'187#Y.(108--(7.1('8"4+'<1-*(O-&IS/A4#1" (+' % &A% (1I+'1-*(I1(3+.+&' O
08P+'<1:7&3(..IE*("1+-1380(.1-&!-*(1.(3&'187#1/.(.1&5!-*(+ 710(1+384118-8!  C>(8-*F!
GHYQ!

A
HIGH
" Level 3
%
E Level 0
g Level 2
°
8
&
£
2
£
5
3
o]
£
5
o
Level 1
LOW
LOW Consumer capacity to engage in secondary ube matters HIGH '

"#$%&'@!C+-2%Z'&!'-$.$'Z'—,!0+&!2'!1+-8.&H!%2'!+0!:'8#1./!8.,.! !
‘R 4=1>2(> A
|
B*( .(13&'3(:-/84! <7&/:.138'1"(1.-8-+31&7! 1#'80+3F!1(:("1+'<!&'1-*(18" +4+-#!
8'1138:83+-#1&5!-*(1+'1+%+1/84108P+'<I-*(11(3+.+&17(<871+'<1-*(1.(3&'187#!/.(1&5!
18-8T!,138:8"4(1+'1+%-+1/841 08I E+44+'<4#13*&&.(1-&IWE&+'I-*(IL (Y6(41HI <T&/: 1+ E*+3*!
44+0+-(11&::&7-'+-+(.| E&/AL!"(18YB+48"4(15&7! 3&"./O(7! (<8<(0(-! +'.(3&'187#!

18-81/.(108--(7. TN &% (7. (4#F1+518'1+'1+%+1/841E(7(1+'38:8"4(18&5108P+'<11(3+.+&".

GH



7(<871+'<1-*(+714(%(4.1851 (<8<(0('-F1+-| E&/411'&-108--(71*&E!0/3*+'~(7(.-1-*(#
08#!(K:7(..|[E+-*17(<871.1-&!.(3&'187#!/.(108--(7  .FI8.1-*(#!87(1/'8"4(!-&!08P(!
+(15/'180(-8411(3+.+&'. T  MY("1+51-*FH*811811(.+7(1-&IW&+-*(IL(Y(4NI<7&/:F1-*(!
97+%83#!=780(E& 7P E&/A1!-*(&7(-+3844# A4+0+-1-%(+ 71 (‘<8<(0("-!-&! L (YH{BHF!
GHYQ

B*(1%(84-*387(13&"./0(7X.138:83+-#1-&!('<8<(11(-(70+'(.-*(+ 7!('<8<(0(*-!
A(%(4.) E*+3*1+.18..&3+8-(11 E+-*18' +'-(7(.-! 4(%(BE*+3* +'1-/7'1 84.&! 1(-(70+(.!
&'(X.13&".(-1'&-+5+38-+&:7(5(7('3('E*("1+-13&0(.1-&!1-*(1.(3&'187#!/.1&5!-*(+7 !
0(1+384118-8TIL(%(4!Y!:7&%+1(.18'1+'1+%+1/8413&" /O(7IE+-*18'1&:: &7~/ +-#1-&I*8%(!
&O(I+"/-1+'-&I*&EI-*(+7118-81+.1/.(115&7!.(3&'187#!/.(18-18!"7&8114(%(4T! -1-*+.1
A(%(AFI-*(13&".(-1+.1'&-10(8'-1-&!"(18-181: 7T&W/(3-1.:(3+5+314(%(4!"/-|.+0:4#181"7&81!
CH(CV&T!_&VEX( +-1 3&0(.! -&! -*(1 /.(1 &5! -*(+7! 0(1+384! 18-8! 5&7! 8'#! P+'1! &5!
(3&'187#183-+%+-+(.T1 2*&/411 8" +'1+%+1/84! 3*&&.(1-&! 1(34+'(1 3&".(-FI +('1 -*(+7!
0(1+384118-81.*&/411'&-1"(Y/-+4+C(1I5&718'H#).(3&' 187#1:/7:&.( TIL(%(4IGH 158 71-+&..(!
3&'.J0(7.JE*&IE+*  1-&I"(10&7(1(<8<(L1+1-*(17(.(873413&- 7+"/-+&1: 7&3(..I"#!
844&E+'<1-+(01-&): 78&%+1(1: 7&W(3-1.:(3+5+313&".(-F1./3*18.13*8& +'<+51-*(#IE+ *I5& 7!
*(+7118-81-&1"(18%8+48"4(1587!3&00(73+84!8'1k& MBEO0(73+84T!=&7!38&"./0(7.!
E*&! %&A/-87+4#! 3*8&.(! -&! BA4&KD.(4%(.! -&! "(! +1(-+5+(1! 8'1! 8%8+48"4(! 5&7!
3&'-83-15&7!5/-/7(.(3&'187#!/.(108--(7.1 *&/A1! -*(#! O((-! 8! : 7&W(3-X.1 +'34/.+&]
37+-(7T+8F1"(4&'<!-&IL(Y%(ANTIA-1+.1+'-(1(115&718'1+'1+%+1/84X.13&".(-1: 7(5(7(3(!-&!
"(1.-&7(LIE+-*1-*(+71(4(3-7&+310(1+38417(3&71!CRMUDIC> (G HY T

A'l 8! :7&&5! &5! 3&'3(:-! .-/1#! *8-1 (KBO+'(.! -*(! /.1 &5! 8 ! (4(3-7&'+3!
+0:4(0(-8-+&'1 &5! 8 | E$#"% ;*'($#% FE;7 | 0&1(4! %-+8! -*(1 1.(1 &5! 8! .087-*&'(!
8::4+38-+&'W'I S8'+.*18 1/4 3+-+C( | EX(7(! -*(# *811 -*(1 8"+A4+-#! -&! 3*&&.(1 *(+7!
3&".(-17(5(7(3(.15&715/-/7  (L(3&'18THI7(.(873*! [.(1&51%(84-*I18-8F!+-IE8.15&/'1!
HGo1-H(1:87-+3+:8'". 1.%&/411"(1&55(7(1! *(1&::&7-/'+-#1-&I08P(IM)!3*&+3(.!  <+0%('!
(I A<+5+38"-4#1 1455(7(-13&".(-1:7(5(7('3(. ' ®4&/<!e!>&40F! GHYIB*(! .-/1#!
5&/'1 1-*8-1-*(108W&7+&6!:(&:4(! 3&' +.-(-4#1837&..118-818 '117(.(873*1-#:(.[ES"-!
&O(13&-78A18Y(71-*(1.(1&5!-*(+7118-8TA*("1+-1380(1-&!-*(1. (38 187#1/.(1&51-*(+7!
18-815& B&O0(73+8417(.(873*18'1! +'-(7'8-+&'8417(.(873* +13&0:87+.81-&:/"4+3!

GY



7(.(873* B8::7&K+08-(4#E+3(!8.108'#IE8'-I-&!"(!  8::7&83*(1 '5&7!.:(3+5+3!13&".(’-!
®4&/<!e!>&40F'GHYIr

!
KIPL,B#(+(?/."+'V"$"/0"%#%"&., '

B*(7(1+.1+'37(8.(11+'-(7(.-1+'1-*(18'84#.+.1&5! :*#.+&4&<+384!18-8F!:87-+3/487 4!
+17(843+0(! @8*&&!(-184TFIGHEIZM(1+384!1(%+3(*B-13&'-+'/&/.4#10&'+-&7!.&0(!
8.:(3-185!-*(1:8-+(-17(:7(.(-1-*(1487<(.-1.+'<4(1.&/73(I&5:*# .+ &A4&<+384118-8.(-.!

G (748'1F!i*&.*<&5-887F! el a841F! GHYIM367(<&7F! GHYX! B*(.( ! 18-8.(-.! 08#!
7(3&71108'#!*/'17(1.1 &7 (%('!-*&/.8'1.1&5!18-8!:&+"-.1:(710+'/-(! Q1367 (<&TF!

GHYD! A-l +.! 847(81#! :&.+"4(! -& 38:-/7(! (4(3-7&3871+&<780.! CR)6.DF!
(4(3-7&('3(:*84&<780.! CRR6.D! 57&0! -*(! .384:! 8'1! +0:48'-8"4(! +'-78378'+84!
(4(3-7&1(.F!8' 11:/4.(1&K+0(-7#!C2: @:D!57&0!0(1+38411(%+3RB*&&! (-84 TFIGHEIZ
M/4-+:4(1:*#.+&4&<+3841%87+8"4(.138""(13&0:/-(1!57&0!8!.+'<4(10&'+-& 7+'<11 (%+3(F!
J3*IBIEX(T (1 *(87-178-(\C>UDF!*(87-178-(1%87+8"+4+-#IC>UmDF!7(..+78-+&'178-(ICUUD!
8'113*(.-1+0:(18'3(1+.17(3&71(1  !57&0!-*(1.80(IR)6!.+<'84!  B1367(<&7F! GH
9+'.P#le!S/"78E.P+FIGHYHN!

97(1+3-+%(! 0&'+-&7+'«1%&4%(.8'84#.+.! &5! *#.+&4&<+384! 18-8! -&'! 1(-(3-!
:8--(7'.18..&3+8-(1! E+-*1 37+-+3841 +44'(..(.[Z8+73*+41F! GBI\ (! &5! :*#.+&4&<+384!
18-8! 5&7! (874#! 8'1! 7(4+8"4(! 1(-(3:+&8.! "(("! 1(0&'.-78-(1! +' '(&'8-84!
:&:/148-+&'.15&7'48-(1&".(-!"(&'8-84!.(:.+.!  BI1367(<&7!(-!84TF!GHFG(/0&-*&78K !
QI3A-& *FIGHHBH +'-78%('-7+3/487!*8(0&77*8<@8" 7(.F!)874&F!9*+44+: FI>&E871F!
e! ,0"848%8'8'F! GHH] o! B/c3/F! N8.F! ?4/.87F! ?</7F! e! i8+.(7F! GHHD8'1!
(7+%('-7+3/487'4(/P&08483&38'P878'F!L8'<(7F!i8cc+F!L8:-&&PF'ela84 *FIGHHG!
a*+4(1 *(84-*387(1 :785(..+&'84.1 7(</4874#! 3&' +1(7! :*#.+&4&<+3841 %87+8"4(.1 EX('!
08P+'<!1+8<'&.-+3! 1(3+.+&'.F! 8-1 -+0(.! -*+.1*8.1 "(3&0(! 8! 7&/-+'(! 83-+%o+-#! +'l -*(!
8".('3(! &5! 3&0:4(-(! 3&0:7(*(.+&'" &5! -*(+7! 1(-(70+'8-.! 8'1! 8..&3+8-+&".!
7(48-+'<!-&!-*(1:8-*&:*#.+&4&<# &5!08'#! 3&'1+-+&'. T! BH 583-1-*8-1-*(.(1%87+8"4(.!
08#! 7(./4-! 57&0! -*(! +'-(783-+&" &5! '/0(7&/.! 3&0:4+38-(1! 8'1! +'-(77(48-(1!
78&3(..(! +.! .&O(-+0(.! &% (74&&P(1F! 84"(+-! ['+-(-+&'844#T! 2(3&'187#! /. (!
7(.(873%!/.+'<1 *#.+&A&<+384118-8!3&/411 +'%(.-+<8-(18'1! 1(4+% (7! ES#.1-&! +0:7&%(!
1(-(3-+&'1 &5! *(84-*1 3&'1+-+&'.F! 81%8'3+<! 0(1+384! (1/38-+&'! 81! &/7!

GG



[1(7.-8'1+'<! &5! 1+.(8.(! :7&<T7(.+&T! a*+4(! :7&<7(..+&" &5! 7(.(873*! +'1 -*(!
8'84#.+.1 &5 *#.+&4A&<+384 18-81&/<* .(3&'187#1 /(! &5! *(84-*! 18-81*8.1 <7(8-!
:&-('-+841-81+0:78%(1*(84-*18/-3&0(.FI0(1+384118-81./3%18.1: *# .+ &4&<+384!18-8108#!
7(%(8410&7(18"&/-1-*(1.&/T3(1+'1+%+1/841-*8'1+'-(‘L (11 "#!"&-*1-*(13&".(-(7!C+T(T!
(18- (-I&TIH(+ 7L T&KH#I3&.(-(7 D8'L 1-*( 17(.(873*(7C.DT!

!
KIIH/?'V"$"V&/<%0'=+/01."+'V%.[#(0"-JTT(&S'WHIO?'L B#/(+(?/."+'V"$"

@'(1 &5! -*(1 :7+087#1 3&'-7+"/-&7 .1 &5! b+<! S8-81 +'1*(84-*1 387 (1 +.1 -*(1 7(/4-1 &5!
+'37(8.(1181&:-+&1&5!(4(3-7&+31%(84-*I7(3&71.ICR>U. DN/ 71&3*e!S(-. PHFIGHYTT!
MBW&7+-#1&5IR>U.138:-/7(1;/8+-8-+%(118-8IC(T<T!48"&78-&7#1%84/(.DF;/84+-8-+%(118-8!
C(T<T!-(K8.(1!1&3/0(-.D!8.|E(44!8.1-78'.83-+&'84118-8! C(T<T!1&3/0('-8-+&'1&5!
O(1+38-+&'11(4+% (74BN 71&3*1e1S(-. PHFIGHY\TI'&-*(7!3&'- 7+"/-& 71&5!b+<1S8-8!+']
*(84-*387(F! 3&0(.! 57&0! 0(1+384! 1(%+3(.! -*8-1 3&-+'/&/.4# +'-8P(! '(E! 18-8! 5&7!
/7:8.(1&5! 0&+-&T7+<I8L:8-+(-X.I13/77(-1*(84-*1.-8-/.1+'17(84 G+0(IC(748'1!(-184TF!
GHYET! B*(! 08W&7+-#! &5! -*@B4(3-(1! 18-8! 3&'-7+"/-(.1 -&! 8! :8-+(-X.! 1+8<'&.+.F!
78&<'&.+.18'11-7(8-0(-1"8.(11&'18!  *(84-*387(1:7&5(..+&'B4X.1&".(7%8-+&".18'1!
+'-(7:7(-8-+&1&5!-*(118-818%8+48" Q4 &.1e!M&&7 (RGHHT

B*(1/.(1&5! b+<! S8-815&7!:7(1+3-+%(! 0&1(44+'<! 5&7IG®! 34+'+3841 1(3+.+&']
08P+'<I+.1+'37(8.+'<4#17(3&<"+C(1!8.18'18::7883*1-&!83*+ (% (IE*8-1-*(IA".~+-/-(15& 7!
>(84-*387(! A0:7&%(0("-! CA>AD! 7(5(7.! -&! 8.1 -*(1 B7+:4(! ,+(h! '80(4#! +0:78%+'<!
&/-3&0(.F | (*8'3+'<! :8-+(-.X! (K:(7+('3(.! 8'1! 7(1/3+'<! *(84-*! 387(! 3&.-.!
C0878.+'<*80F! 98-c(7F! >/(.3*F! N</#('F!e! s+(FIGHYZ 0WA'.~+-/-(15&7!>(84-*387(!
A0:7&%(0(-F! 'T1TON! =/7-*(70&7(F! -*(! 1.(! &5! b+<! S8-8! 8'1! +-.! 8..&3+8-(1!
-(3*8&A&<+(138'1./::&7-1-*(11(%(4&:0(-1&5!: 7(%('-8-+%(1387(18'1!:(7.&'84+c(1!
0(1+3+'( | @N/71&3* € S(-.P#FI GHY'\0R8*&&! (-! 84TF! GHED! (0:&E(7! :8-+("-.1 "#!
1(4+%(7+ <1 +'5&708-+&' 1+7(3-4#1 -&! -*(OF! -*/.1 @878<+'<! -*(0! -&! :48#1 8' 83-+%(!
7&A(! +'1 *(+7! &E'l *(84-*! 387( GA/71&3*! e! S(-.P#F! GHYD! 8'1! 3&'-7+"/-(! -&!
P'&EA(1<(11+..(0+'8-+&'1-*8-1¥(4:1</+1(1"(.-1: 783-+3([E+-*+'1-*(14+-(78-/7(18'1K&7!
7(%(-! +'5&708-+&'1 &Y% (74&81T! B&! .&4%(! -*+.! +../(F! 18-8! 57&0! -*(! R>U! 38' "(!
8'84#c(118'11-*(11(7+%(1+'5&708-+&'138'"(! [.(1-&11(.+<"18!18.*"&8711-&!('8"4(!
(8.4 833(..! -&! 844! 7(4(%8'™-! (%+1('3(! 8'L! </+1(4+'(.! -&! </+1(! 34+'+384! 1(3+.+&']

G\!



J::&7-1./3%1-%8-1 [+-8"4(1-7(8-0(-138'1"(11(4+% (7 (1!-&!:8-+("-.1(.:(3+844#!-*&.(!
4+%+'<|E+-*10/4-+:4(F!3&0:4+38-(1!18'113*7&'+31*(84-*13& 1 &' BN/71&3*'e!S(-. P#F!
GHYD12+K!1:783-+384!/.(.1&B (1 +3-+%(1.#.-(0.1-*8-1*8% (I-*(1<7 (8- (.- 1&: : &7-/"+-+(_!
-&17(1/3(1*(84-*387(13&.-.1%+8!-*(1/.(1&5! b+<!S8-8! +'34/1(11(84+'<| E+-*I*+<*T+ P!
8'1! *+<* B&.-! :8-+(-.! C84&'<! E+-* -*(I +1(-+5+38-+&' &5! AZE.P! :8-+('-.DF!
7(810+..+&".F!-7+8<(F! 1(3&0:&.+-+&'FI8X%o(! (%('-.18'1!-7(8-0("-! &:-+0+c8-+&'"!
5&7! 1+.(8.(.! -*8-1 855(3-1 0/4-+:4(! &7<8'! #.-(0.! C(T<T! 3*7&'+3! 8'1k&7! .#.-(0+3!
3&'1+-+&'.D! E*+3* 87(! -*(! 3&.-4+(.-! 3&'1+-+&".1 -&! 08'8<(! ®8-(.F! 287+8F! @*'&
M83*81&F!2*8*Fle!R.3&"87FIGHYX

P+1-&1-%(13&'3(:-1 &5!"/ +' (.1 +'-(44+<(3(F E*+3* 7(./4-.157&0! -*(1: 7&0:-!
+'-(7:7(-8-+&'1&5!487<(1%&4/0(.!&5!18-8!5& 7!83-+&'8"4(+'5& 708-+&''FI-*(7(1+.18!<7&E+'<!
"(3(..+-#1 5&7! -*(1 *(84-*1 387(1 .(3-&7! -&! 81&:-! 8! .+0+487! 0&1(4! &5! _*(84-* 387(!
+-(44+<(3(1+'17(80+0(1 @8*&&! (- 84TF! GHYZ.! &'(! &5! -*(14+0+-8-+&'.1 +0:83-+'<!
*(1(55(3-+%('(..18'11 (55+3+('3#! &5!*(84-*387(18'84#-+3.1+.1 1 (:("1(-1&'1-*(1-+0(!
7(/+7(L-&I1L(4+%(71:7(1+3-+&' 1-&1*(84-*1387(1:78&%+1(7.18'11('8"4(183-+&W8-(.!(-!
84TFIGHYZA'13&0:87+.&"-&!-781+-+&'84!C34+'+384DHK(B/:: & 7-!-&&4 JE*+3*17(4+(.!
(K34/.+%(4&"1-*(1/.(1&517/4( O8.(111(3+.+&!1-7((.F '-8P+'<!-*(1b+<!S8-8!8::7&83*!
0(8'.1-*8-1-*(1: 7(1+3-+&".18'11./<<(.-+&".1-*8-13&'- 7 +"/-(I-&!34+'+38411(3+.+&".187(!
081(! 57&0! 7(843+0(! 18-8! 8'84#.+.1 BA/71&3*! e! S(-.P#F! GHY\IT! 2+0:4#! :/-F! -*(!
8'84#.+.1&5!b+<!S8-8IE+4413&'-7+"/-(I-&IE*8-1-*(IA".-+-/-(1&5IM(1+3+'(ICA@MD!7(5(7.!-&!
8.181_4(87'+'<!*(84-*1 #.-(0 1 E*(7(1-*(1*(84-*387(1.(3-&7!3&"-+'/&/ . 4#! - T+%(.1-&!
+0:78%(! &1 +-.1:7(.(- Q8#!:783-+3(.1 8'1! 81&:-+'<!'(E! 8::7&83*(.! ./3* | -*g-|
/84+-#1 387(1 +.! 1(4+%(7(1! 8-! 4&E(7! 3&C14(7TDA+4.-(+' el V*8F! GHYX! || P(#!
380:&'(-1&5!-*+.14(87'+'<1+.1-*(11+.3&%(7# &5!"(E! P'&EA(1<( 1%+8!-*(1.(3&'187#!
1.(! &5! *(84-* b+<! S8-8T! A-l +.! :87808&/-! -*8-1 :8-+("-1 3&".("-! +.! -+(1! E+-*I -*+ |
P'&E4(1<(11+.3&%(7#!-8.PT!
!
KX 1D%0$/)/"M/+/$B'()'*%"+$,'V"$"

9>Al 18-8.(-. ! 3&'.+.-! &5! +'5&708-+&" -*8-! 38" "(I 38-(<&7+c(1! 8.! 0.1$/#%
0$'#.8.$1(8'1! .'0.1$/#%.0$'#.8. L& B3"(. CO$#.8.$1DTIS+7(3-1+1(-+5+(7.187(1-*&.(!
5+(41.1-*8-11+7(3-4#1+1 (-+5#1-*(1+'1+%+1/841 :8-+(-F1+'34/1+'<1'80(.!18'1!8117(..(. T!

G2



A'1+7(3-1+1(-+5+(7.187(1-*&.(15+(41.1-*8-138'1"(1 /(1! -&! +'5(7! -*(! .&/73(! :8-+("-F!
+'34/1+'<118{.F14&38-+&' F18'1] &3+&3&'&0+3! +'5&708-+& TI Al +.1:&. . +"4(15&7! -*(!
&IT3(1:8-+(-1-&1"(17( GL(-+5+(1!157&0! (+-*(7! -#:(F! &7! 8 380"+'8-+&' &5! "&QRA!
ROSOF!GHYHIT!v/8.+ G 1(-+5+(7.187(118-81 (4(0("-.! +'1+'1+%+1/8@. (3+5+3118-8!-*8-!
+'1380"+8-+&'18..83+8-(1/+;/(4H#F! &718408&..-! ['+;/(4H#F!-&1 -*8-1+'1+%+1/8418'11 38"l
H(7(5&T(11+7(3-4#1 &7+ 1+7 (3-ABHIA[-+5#!-*(1.:(3+5+31.&/73(1+'1+%+1/8R4! ROSOF !
GHYBERY%('1E*(7(1&-*(711+7(3-1: 8-+(-1+1(-+5+(7.1C(T<T!'80(!8'1!.-7((-'8117(..D!
E(7(! 7(08%(1F! 8'&'#0+c(1! :*87083(/-+384! 087P(-+'<! 18-81 38" 7(  G-1(-+5#! (!
&IT3(1+'1+%+1/841/.+'<I817(48-+%(4#1.08441'/0"(71&51+"&3/&/.11(08&<78:*+3.1./3*]
8.181:8.-8413&1(18'11-*(1:8-+(-X.18<(! QE(((#FIGHHHDY

,1%8'-8<(.] 38" 87+.(1 57&0! -*(! /.(! &5! :8-+("-1 18-8! 5&7! *(84-*! 7(.(873*!
/7:&.(FI*&E(%(7!-*(1.(3&'187#!1.(1&5) *#.+&48&<+3841 18-815&7! 7(.(873*1 3&0(.!
E+-*1:7+0683#! 8'11 3&'5+1(-+84+-# 3&'3(7'.! 7(48-+'<! -&! (! :&-(-+841 "+&0(-7+3!
(K:&./7(18'1! +1(-+5+8"+A4+-# &5! *(1 +'1+%+1/84! :8-+(-T! b+&0(-7+3! 18-81 +.1:(7.&'84!
+58708-+&' 1(7+%(1! 57&0! 8" +1+%+1/84! -&! 1(-(70+'(! &7! %o(7+5#! &'(X.! H1(-+-#
Q\'-(7'8-+&'84!b+&0(-7+3!67&/:FI GHEH@5! '&-(! E+-*+'1-*(13&'-(K-1 &51-*+.1 -*(+.1+.]
8-l 4 +8A&<+384! "+&O(-7+3.1 87(! 1(7+%(1! 57&0! 1+7(3-! 0(8./7(0(-.! &5! -*(!
5/'3-+&'+'<I&5! #.-(0.18'11&7<8 IE+-*+'1-*(1"&1#!  Q\'-(7'8-+&'841b+&0(-7+3!67&/:F!
GHYH!IB*(1*/08'"& 1#IE&/411'&-1'& 70844#1"(13&' +1(7(118!-78".0+..+&'.&/73(!
&5! 7T+%68QK &.+'<! 18-8] G8+734&/<*F! GHYZ >&E(%(7F! E+-*! 3&'-(0:&787#!
(4(3-7&'+3! *##.+&48<+3841 0(8./7(0(-! L(%+3(.F! -*(! 3&'%(7.+&' &5! :*#.+&4&<+384]
0(-7+3.1+'-&!3&0:/-(717(3&718"4(118-8!*8.!"(380(18!-7+%+84+-@8+734&/<*FIGHYZ
=&7! (K8O:A(F! 7(.(873*! .-/1+(.! *8%(! 1(0&.-78-(1! -* (! 8"+4+-#! -&! +1(-+5#! 8
+'1+06+1/84! 5780! 5(8-/7(.! +1 -*(+7! (4(3-7&3871+&<TBMB(AF! A7%+(F! )*('<F!
a+(L(7*&41Fela+(1(7*&41FIGHEY

>(8-* CGHYGD! 3&'1/3-(1! 8! ./7%(#! (K8O+'+'<! -*(1 /.-784+8'1 8'11)8'81+8'!
["4+3! :(7.:(3-+%(.! 7(<871+'<! .( 3&187#! /.(! &5! 0(1+384! 18-8T! ,40&.-! 844!
7(:&'1(-IC'WQHTQpD! (+-*(7!18<7((11&7!.-7&'<4#18<7 ((1!-*8-I-*(#IE&/411"(10&7(!
A+P(4H1-813&".(-17(/.(1&5!-*(+7!1+'5&708-+& 15871 7(.(873*:/7:&.(.1+5!-*(#13&/41!"(!
8./7(1! &5! 3&0:4(-(! 8&HO+-H#T! . | (K+.-+'<! 8'&H#0+C8- +&'1 -(3*+:/(.! *8%(!

G[!



7(:(8-(14#! "(( 178E"! +-&! ;/(.—+&'F! 5/7-*(7! 7(.(873* +-&! :7+%83# O7&-(3-+'<!
-(3*+;/(.15&719>AI18-811+.34&./7(1+."((1(1! (RA!IRO80!(-!84TF!GHY®*OF!GHYH!

ar+A(1# . +8A&<+384118-81%8.1-%(1:&-(-+841-&/'+'-(-+&'BAMH T (% (841&-*(TE+.(!
['P'&E"+'5&708-+&'18"&/-18'1+'1+%%+1/84F108'#!87(1 .-+441 E+44+'<!-&! 3&".(-1/.(1&5!
i+ 8A&<+384118-8F1+'34/1+'<1-*&.(138:-/7(1I57&01-*(+7!'(&'8-(.F18.1817(.&/ 73(15&7!
819%8'3(0(- !&5*(84-*17(.(873* BN367(<&TF!>(8-*Fle!)*&+FIGH YT IB*(13&-+/+'<!
+.J(1&5! +1(-+5+8"+4+-#! 57&0! 9>Al 8'11 "+&0(-7+3! 18-8! 0&-+968-(.! 8! '((1! -&! :7&%+1(!
:87-+3+:8"-.1 E+-*1 &:-+&' . F +'34/1+'<! 8" 8"+4+-#1 -&! 81W/.-! &7! E+-*178E! 3&'.(- 5&7!
5/7-*(7! .(3&'187#! /(! 8-1 8! 48-(7! 18-(T! )&".(/(-4#F! -*(! +'3&7:&78-+&'"1 &5! -*(!
5/'3-+8&'84+-+(.! -&! B44&E! 5&7! SA(K+"+4+-# 81! BEBE'.(-! 48'<+-/1+844#1 +.!
+0:&7-8"-E+-*+'1813&".(-10&1(4T !
!
KIY'3,%"*/#$(&B'()'10)(&2%D'=(0#%0$ '

>(84-*387(1:78&5(..+&'84. 187(13&'3(7' (LI E+-*181*(7('3(1-&! (-*+384! 1/-+(.1-&!
+5&TOI*(1:8-+(-I7(<B71+'<I-*(+713&'1+-+& F1.-8-1.18'11-7(8-0(-1&:-+&' . TIB*(+7!8+0!
+.1-&1((PF18'LI& 4#): (75& TOFI-*&. (1+'-(7%(-+& 1-*8-1-%(1:8-  +(-I(K:4+3+-4#13&".(-.!
-&I®(8/3*80:F! GHYY D! B*+.! :8-+(-Q0:&E(70(-! 8::7&83* +.1 +'1 7(.:&'.(1 -&!
(%(-.1 1/7+'<!*(1 (3&'1! E&741I E87!8'11 7(.J4-+'<IN/7(0"  (7<!-7+84.F18'110&7(!
7(3(-! A+-+<8-+& +'1 *(1 P'+-(1! 2-8-(.! &5! ,0(7+38! 8'1! (4.(E*(7(T! 97(%+&/. 4#F!
183-&7.JE(7(10&7 (138 3(7'(LIE+-*18%8+1+'<!1+.348./7(.1-*8-13&/411:&-('-+844# 870!
&7V (1 :8-+(-. FI<+0+'<I4(.1 38 +1(78-+&'1-&):8-+(-X.N T+<*- 18LIEX(*( 71-*(7(!
E8.18::7&%8415&87!-7(8-0('-1-*(11&3-&71+-("1(1!-&!:(75&70! ®(8/3*80:FIGHYY ¥

m84+1! +5&70(1! 3&.(-! 3&.+.-! &5! 5&7! (4(0(-J! [4-$H$IS E
30$L(H"0. H Fb*+3#"1.'$(( '8'1! .'8*14"#.* TIB*(1<&84!+.1-&!:7&%+1(!8!0(-844#!
3&0:(-(-1 81/4-1 C1(5+'(1! 8.1 8'l +'1+%+1/84! E*&! +.1 &5! ./55+3+("-! 8<(! 8'1! 0(-84!
38:83+-#D! E+-*! [55+3+ (-1 +'5& 70818 8' 8::7&:7+8-(148'</8<(! ./3*! -*8-1*(1&7!
*(1 38" 08P(! 8! 57((F! %&4/-87#! 8'1! 81(;/8-(4#! +'5&70(1! 1(3+.+&' 7(<871+'<!
:&-(-+841:87-+3+:8-+&'1+'1817(.(873*L.-/1#18.1817(.(873*L./"W(3-! CA4087P!e!M8.&'F!
GHHgb/7<(..\(-'84TFIGHHb)8'81+8'IA" -+-/-(.1&5!>(84-*IU(.(873*FIGHH[ oM8. &'F!
YQQPM3i(3*+(le! 6+44F! GHHgN+W*SES'l (-1 84TF! GHI@" (74(F! 2+'<*84F! >/"(7F!e!
b/7<(..F | GHHET! B*+.1 1(3+.+&" .*&/411 "(1 57((! &5! 3&(73+&'F! I'L/(! +'54/( 3(! &7!

Gd



08'+:/48-+&' | §8'81+8'1 A'.~+-/-(.!| &5! >(84-*1 U(.(873*F! N8-/7841 23+('3(.! 8'1!
R'<+((7+'<! U(.(873*1 )&/'3+4! &5!)8'818F! e! 2&3+84! 23+('3(.! 81! >/08'"+-+(.!
U(.(873*)&/'3+4F GHY DTU(.(873*! ./"W(3-.1 38" E+-*178E! -*(+ 7!3&".(-!8-18'#!
+0(18' LI+ ((%(-1-*(#] 1&FI-*(#138'184.&17(/(.-  '5&F*(IE+-*178E841&5!-*(+7!18-8!
&71¥/08'1"+&A&<+384108-(7+8G8'81+8 A" -+-/-(.1&5!>(84-*IU(.(873*(-'84TFIGHY D

A'B&TO(L! 3&".(-! 1&(.! '&! 7(;/+7(! :(75(3-! &7! 3&0:4(-(! /'L(7.-8'1+'<T!
US-*(7 F1+'5&70(1!3&".(-1+.1"8.(11&'I-*(1+1(8!-*8-18/-&'&0&/.! 1 (3+.+&'.1 7(54(3-!
E*8-18'1+'1+06+1/841+'-('1.1-&IL&FIE*+3*1+ 18 A#1: & +"4(1+51-*(1+'1+%6+1/84181(;/8-(4#!
3&0:7(*('L.1-*(17(4(%8'-!+'5&708-+&"  ®(17&'+!e!9+0:4(FIGHHETla*('1+-13&0(.!
-&138&'.(-1-&! :87-+3+:8-(1+'1 7(.(873*F! -*(! +'5&708-+&'! : 7&%+1(1! 0/.-! 833/78-(4#!
7(54(3-1-%(1.-/1 #X 1:/7:&.(FIO(-*&1.FI7+.P.FI"((5+-.FI8#184-(7'8-+%(1&:-+&".1-&I-*(!
7(.(B73%18'11%+ 1&7I¥(717+<*-1-&13%&&. (! N+W*BES'(-I84TFIGIHN\

E$#'%/*($# ICM)DI+.18!'(EI54(K+"4(13&..(-10&1(4):7&:&. (11"#1-*(18/-*&7 !
I3 F8ol+-17&Yo+1 (1 + 1+00+1/84.1-+(18"+A+-#1-&13*8&. (1*&E!8' LI EX('1-*(# E+.*1-&!
7&%+1(! 3&'.(-! 5&7! 5/-/7(! .(3&'187#! /(! &5! "+&4&<+384! .80:4(.! &7! *(84-*]
+'58708-+&'13844(3-(11+'1-*(1:8.-1&71-*&.(1-*8-1E+441" (138 44(3-(11+'1-*(15/-/7(T!

!
KFZ'["+J%'()' 10)(&2%D'=(0#%0$'

a*+4(194&/<18'11>&40! CGHY[D!+1(-+5#!"7&8113&".(-18.1+-.1&E"138- (<& 7#! +'!
B8"4(I\ F-*(#11&!'&-14+.-1"48'P(-13&".(-IC8'117(5/.84D!8.1+-.|&E "1 1+.-+'3-138-(<&7#o0!
78-%(71-*(# .J<<(-14+-18.18'1&:-+&1 /' 1(71-*(!M)!10&L(4T! B*(1 1+55(7('3("(-E(( !
"7&81! 8'1! "48'P(-! 3&'.(-! *&/41! "(! 3487+5+(1T! a('14(7! CGHY\D! :7&%-+1(.! 8!
3487+5+38-+&'1&5!-*(11(5+'+-+&'15&7!-*(1-E&!-(70.1"8.(11&'1-*(13844(3-+&'18'1!/.(1&5!
*/08'1"+&A48<+3841.80:4(.T!b7&81I3&".(-17(5(7.1-&!181: 7&3(..I"HIE*+3*1+'1+06+1/84.!
1&'8-(1-*(+7!.80 :4(.15&7!8!"7&81! 78'<(1 &5! 5/-/7(1 .-I1+(.F! J"W(3-! -&! .:(3+5+(1!
7(-7+3-+&" . T!,'|(K80:4(1&5!8!"7&8113&.".(-17(.-7+3-+&'108#1"(1-*8-1+513(7-8+1-#:(.!
&5!17(.(873*187(! P'&E"! -&! 3&'54+3-1 E+-*1 -*(1:87-+3+:8'-X.15/'180('-84! %84/(.F! -*+.!
3&/A11"(1T(34/1(LI8-1-4(I &+'-1&51+'+-+8413&" .(“@('14(7TFIGHY\DTh48'P(-13&".(*-!
0(8'.1-*8-18'1+'1+%+1/84X.13844(3-(1!.80:4(IE&/AL!" (! .(LIE+-*&/-15/7-*(713&.".(*-!
&T7V7(-7+3-+&' T198-+(-.1: 7&%+1(13&".(1&'3(18'L!(-  7/.-17(.(873*(7.18'1!(-*+3.]
3&00+--((.1-&17(%+(E!8'118::78%(18'#15/-/7(17(.(873*: 7T&W(3-.! §8/45+(41F!?: */7F!

Q]!



e! S887F! GHHNO(-CF! b+44&-F! el a("14(7F! GHBIg4&/<! e! >&40F! GHY[Ba('14(7F!
GHHETIM/3*13&'3(7"18'111("8-  (1*8.1"(('178+.(118.1-&IE*(-*(7!&7!'&-!"7&811&7!
"48'P(-13&.(-1 *&/411"(13&' +1(7(1! %84+11 +'5&70(1!3&'.(-!  §8/45+(41F! GHHG
)8/45+(41)(-184TFIGIBA&/<!e!>&A0FIGHY[BR*(*8'FIGHYY DTIB*+.1+.1(.:(3+844#!1-%(!
38.(IE+-*I"48'P(-13&.".(-.18.1-*(#187(!( 3(..87+4#19%8</(18'11-+/.187 (1-&&<('(784!
-&1*8%(10/3*14(<BAIE(+<*-TIB*(#11&!'&-1('8"4(1:87-+3+:8'-.1-&183-10(8'+'<5/444#1 +'
H(+T1 B+ +'-(T(.-) &7 3&'-T&A! -*(+7) *(84-*! +'5&708-+&'(8/45+(41F! GHHG
)8/45+(411(-184TFIGHFIB#(I(-184TICGHY[D!84.&!"&-(1-*8-1-*(I(K: 7(..+&'1&5!1+'1+%+1/84!
8/-&'&O#! +.1 '&-! -8-+31 8'1! +'%&A4%(.! 08P+'<! 3*&+3(.1 8'1! 1(3+.+&".1 C(T<T! -*(!
1(3+.+8&'1-81:87-+3+:8-(1+'17(.(873*DI&Y6(7!-*(13&/7 . (1&5!&' (X 14+5(-+0(T

| M8'#! ./<<(.-|-*8-14-1+.| 84E8H#.18::7&:7+8-(1-&! &"-8+13&".(-F! (%("1 +5! +-1 +.!
1&'(1+'1-*(10&.-1<((784108" (7! C(T<T!%-+8!1"48'P(-13&".(-D!"(38/.(1 (%6("1+'1-*(
(%(-1 8' | +'1+%+1/841 08P(.! -*(! 1(3+.+&" -&! :7&%+1(! -*(+7! 3&".(-F! -*(#! 08#!
& (H(A(.LT(B(7!-&1"(18.P(L15&T7! *(+7!:(70+..+&"  @8..1(-184TFI GHHII! 2-/1+(.!
5&3/.+'<1&'181/4-17(.(873*L./"W(3-.[E*&!87(138:8"4(1&5!3&".(-+'<I5&7!-*(0.(4%(.!
7(%(84(1! -*8-1 -*(#! 5((4! 7(.:(3-(1! 8'1! %84/(1! "#! "(+'<! 8.P(1! 5&7! 3&".(-! 8'1!
3&' +1(7) (! &::&T-I'+# -&) 83-/844# <+%(! 3&'.(-! &5! .(3&'187#! +0:&7-8'3( !
aN(70(/4((-'84TFIGHH(T !, 441&5!-*(.(1583-&7.1&'3(18<8+'(0:*8.+c(-*(1+0:&7-8'3(!
&51-+(13&".(-1:7&3(..18'L1-*(I((115&718!13&.".(-10& 1 (41-*8-1+.154(K+"4(18'11844&E..!
5&713&".(-17(5(7('3(-&I"(13*8'<(LH+'1-*(15/-/ T (TIA-*((%('-181:8-+('-1+.1'8"4( !
-&13&' (-F1./77&<8-(18"1L/" .~ +-/-(11(3+.+&'I08P(7.1"&-*18::7(3+8-(I"(+'<!8.P(L!
5&713&".(-18'11*8%+'<1-*(18"+4+-#1-&I3&".(-1&'"(*8451851-*(1:8-+(- T

KFVL&(>B'=(0#%0$"

B*(1 +'5&70(1! 3&".(-1 :7&3(.1 +.!  7(81+4#! 83-+&'8"4E*( +-1 3&0(.! -&!
(<8<+'<IE+-*18'184(7-18'13&0:(-(-181/4-TI Al +.1 <('(7844#18../0(1! -*8-181/4-.!
*80p(1 1(3+.+&'MBP+'<! 38:83+-#! ['-+4! :78%("! &*(TE+.(T! >&E(%(7F! &"-8+'+'<!
+5&70(L1 3&".(-1:7(.(-.! +<'+5+38"1 (-*+38418'11 4(<841 1+55+3/4-+(.| EX(7(13(7-8+'!
<78 .18&5!:(&:4(187(13&'3(7'(10! -*+.1+'34/1(1 0+'&7 .1 C+T(T! +'1+%+1/84.1 /'L (7! -*("
8<(1&5! (+<*-((DF!-*&.(IE*&!87(10(-844#1 1+.8"4(1F!-*&.(1&5!4+0+-(1!38:83+-#F!8'1!
&*(TE+.(! 380:(-(-! 81/4-.1 E*&! 5+'11 -*(0.(4%(.! +'1 81 (O(7<(3#! .+-/8-+&".]

G



1/7+'<) E*+3%1 *(#1 *8%( ! "((1 7¢1(7(1! '8"4(! -&! 3&'.(-! 5&7! -*(0.(4%!. !
08'81+8'198(1+8-7+312&3+(-#F!GHEHR00+--((1&1b+&(-*+3.FIYQQ[ 0)&&P(FIGHHp!
M8.&'F! YQQLN-+W*BES' (-1 84TF! GEIVa+-*1 -*(.(1<7&/:. F8:7T&KH +.17(/+7(11-&!
08P(11(3+.+&"1&'I-*(+71"(*845! (8'81+8'198(1+8-7+312&3+(-#FIGHBA

A'0&..-1.+-/8-+&' FI8I580+4#10(0"(7!&7!8!14&%(11& (183-.18.1-*(1: T&KH 1 (3+.+&'!
08P(7T!B*(7(187(1-E&! 7&K #!-#:(.J! (35(#.#3H#MWA! (311*H"#T135(#.#34$% 0$/.(.*%
4"6$1(%87(! +'1+%+1/84.1 E*&! P'&E! -*(1 :8-+(-1 E(44) (‘&/<*! -&! *8%(! 847(81#!
1+.3/.(L1-*(+TVE+*(.15&71387 (1+'1./3* +-/8-+&' |E+-*1-%(01  (8'81+8'198(1+8-7+3!
283+(-#F! GHEZB*(! ./".~+-/-(! 1(3+.+&'| 08P(7! +.! 81 81/4-F! 4(<844#! 8"4(! 8'1!
3&0:(-(-1-&! 3&".(-1&'1-*(1:8-+(-X.1"(*845TI S(:('1+'<! &'l -*(1 3+73/0.-8'3(.F!
4 181/4-108#1"(11(+<'8-(L1-*7&I<H (L/T+  <1:&E(7)&5!8--&7'(#F1&7!%+8! 8! 4+%+'<!
E+4@)+3*871.FIYQQI!,L/" ~+-/-(11(3+.+&108P(7X.I7&4(1+.1-&!: 7&O0&-(1-*(1:8-+(-X.!
(K:7(.(LIE+.*(!  Q8'81+8'198(1+8-7+3! 2&3+(-#F! GHERA'l &-*(7! .+-/8-+&". F-*(!
T&KH!I3&.(-(7108#!'&-P'&EIE*8-1-*(1:8-+(- E&/41IES™-11&'(F!"/-187(1-8.P(1!
E+-*1*(17( & 4" +4+-#1 &5183-+'<I C+T(TI 08P+'<! 1(3+.+&" DI +'1 *(+ 71 "(.-1 +'~(7(.-.F1 +'1
E*+3*138.(1-4(#"(3&0(18!  (311*H"#$%0$/.(.*'%4"6$IC2SMOP8'81+8'198(1+8-7+3!
283+(-#FIGHBE

a*('1-*(1.+-/8-+&'13&'3(7".1810+ & 7F:87('-.1<((7844#183-18.12S M.F1/'4(..)
(1 3*+411 &7! 81&4(.3(-! C+T(T! 08-/7(! 0+'&7D! 1(0&'.-78-(.! -*(! 1(3+.+& M8P+'<!
38:83+-#! 8'1! +.1 833(:-(1! -&! *8%(! -*(! 38:83+-#! -&! (K:7(..! -*(+7! &E' E+.*(.!
08'81+8' 98(1+8-7+3! 2&3+(-#F! GHIBZ =83-&7.! 855(3-+'<! ./77&<8-(! :87(-84!
1(3+.+&'DBP+'<I+'1-*(INA)?!(%+7&'0(-187(11+.3/..(1148-(71+13*8:-(7\T |

B*+.11(0&'.-78-(.18!134(87!"((115&7!8!3&".(-10&1(4!1-&!  ('8"4(13&".(-1-&!"(!
7&Yo+L(LIHIBLY" ~+-1-(1&TVIT7&<8-(13&".(-(7!18' 11+ &I1&+'<L: 7&Yo+1+'<I-*(18"+4+-#]
“&IT(B&TLIH(1L(-8+4.1851-+(1:(7.&1: T&Y+1+'<13&" (-Tla+-*+1-*+ 17( (8T IHE*(-*(7!
(1 3&'3(;-1 &5 " -+-/-(18'11 &7! JTT&<8-(1 +.1 7(5AB-(L1 +1*(1/. (1 &5!-*(-(70!
JTT&<8-(1 *&J<* -*(1 80(! 5/'3-+&'84+-#! [:&7-.1 *(1 '&+&'1 &5! 81 [".+-/~(!
3&".(-(714+'1-*(138.(1-*8-1-*(1.-/1#!:8:/48-+&'187(181/4-.T! !

|

GQ



KFG]'R(0?/$JD/0"+'=(0#%0$"

L A&'<H+-[1+'841 -[1# 3&44(3-.! +'5&708-+&'I 57&0! -*(1 .80(! .(-! &5! 7(.(873*!
S"W(3-.18-10/4-+:4():&+"-.1 &%(7!-+0(18'11 87(1 &5-(1 3&'1/3-(1! &% (7! 8" (K-("1(1!
{(7+8&11&5!-+0(! E+-*19%687#+'<!-+0(5780@I&& 1! (-! 84 TF! GHII&'<+-/1+'84118-818.1
1 T8Yo+ L (1-%(1 & &T-I+-# 15&TIT(.(873*(7.1-&) -/ 1#1-7 (' 1.1-*7&J<*&/-1+'1+%+1/84]
A45(-+0() &7 <((78-+&' TR+0+A487 AEEL4-/1+'841 38" (-] E+-4'1-%(13&'-(K-1 &5!-*+.!
AL+ (LT (5(T1-& 1T(I(-+'<  1:(T0+. +&15&7I-*(1.(3&'187#!/.(1&513844(3-(1!
18-81 C&7!.80:4(.D! &%(7! 8' (K-('1(1! :(7+&1! &5! -+0(15&7! B7(.(873*! :7&W(3! C&7!
T&W(3D E+-*1 ‘&1 (3+5+(1! (1! 18-( | E*+4(! 844&E+'<! 5&7! &'<&+'<! 1#80+3!
(<8<(0(-11/7+'<1-*(1:7&3(.. T!

A-10/.-1"(13&" +1(7(LIE*(-*(7!8IM)!&7!S) 1081 (4!C-*(148--(7!8.1:7(.(-(1!"#!
i8#(1(-184TICGHY [DB&/41!:&-('-+844#1"(18::4+(11-&).(3&'18T#!/.(1&5!*#.+&48&<+384!
18-81-*8-138'1&33/7!.(%(784!487.185-(7!-*(1+'+-+84118-8!3844(3-+& TIA'13&0:87+.&'1-&!
~*(1S)10&1(4F!-*(IM)10&1(4!&55(7.18!/'+:/(15(8-/7(1-*8-1 844&E 18" +'1+%+1/841-&!
3*&&. (*&EI*(#IE+.*1-&): 7&%+1(13&..(-15&7!5/-17().(3&'187#17(.(873*1&5!*(84-*!
18-813844(3-(11+'1-*(1:8.-F1&71&5!18-8B-IE+441"(1.-&7 (11+'1-*(15/-/7((C+T(TIM) 1+.I"&-*!
7(-78.:(3-+%(18'1!:7&.:(3-+%(DT!)&'%(7.(4#F! S) E&/A11 &'4#18::4#1-&!5/-17(].(1&5)
18-818'11.80:4(.! (4&/<1e!>&40FIGHY[BGHY[I!>('3(FIM)!+.1"(~-(7!./+-(11+'18!
+-/8-+&'1-*8-13844.158 718148 <+-/1+'8418'1154(K+"4(13&.".(-10&L(4T!,.I-*(138.(1.-/1#!
3&'-(K-I5&71-*+.1-%(+.14.1"8.(11&'1-*(INA) PF1-*+ | E&/A 11" (1-*(14+1 (841 &:: & 7-/'+-#1-&
(121 8IM)I0&L(AF!<78L/844#1 +'-7&1/3+'<!-*+ 13&'3(:-1-&!-E&!:&:/48-+&'1<7&/:. ]
:87("-.1 &5! *(1'(&'8-(1:8-+(-F18'1! -*(1'(&'8-(.! -*(0.(4%(.! E*(' -*(#! 8--8+'
81/4-*&&1/'1(71-*(18../0:-+&'1-*(#138' 11(0&'.-78 -(13&0:(-('3# T!,.11(.37+"(1!
7(%+&/.AHF! 87(-.! &7) 4(<84! </871+8".E&/AL! <((7844# "(I *&.(! :7&Y%+1+'<!
J778&<8-(13&".(-T! B*/.F1-*(13&".(-1 0&1(4! &5! 3*&+3(1 5&T! -*+.1 *(+.1+.1 *(I M)!
0&1(AT! >&E(%(7F! 8.1 -*(7(1 +.1 4+0+-(1! 4+-(78-/7(1 7(<871+'<! -*(1 M)! 0&L(4! 8'1! +-.!
+0:4(0(-8 -+&1+'1-*+108"(7TF!-*(15&44&E+<I7(%+(E! 7(<871+<IABI3&'.(-1-8&4.1+.!
178E'157&01:8:(7.1-*8-(K8O0+'(I-*(1S)10& L (ATIB*+. 1+ 11/(1-&-* (1< ('(784). +0+48 7 +-#!
&51-*(.(I-E&!I3&".(-10&1(4.T !

A+-+844#11(%(A&:(11+'1"+&"8'P+'<FIS)I7(5(7.1-&!"&-*18!.:(3+5+3!: 7&\BI(B(44!
8.181<((78413&'3(:-18'118::7&83*('8"4+'<I+'1+%6+1/84.1-&!"(1('<8<(1!7(<871+<!

\H!



[.(1&5!-*(+71:(7.&'841 +'5&708-+& T A-1 +.184.&! 8'1 +'-(783-+%(! :(7.&'84+c(1! +'-(7583(!
+8-1:7&%+1(.1:87-+3+:8"- | E+-*1-*(18"+4+-#1-&) 3*&&.(I-*(+7! ('<8<(0(-14(%(4.18'1!
3&'.(-17(5(7("3(1+17(841-+0(  1@8#(!(-!84ATFIGHY!

B*(13&'3(:-18'118::7&83*!.(7%(! 8.1 -*(1 5&3/.1 &5! -*+.! -*(.+.1 E*(7(%(7! -*(!
-(70!S)!8::(87.1+'1-*+ 1-*(+ TIS)1+.18!:87-+3+:8'-  G(-(7(1!+'+-+8-+%(! C9)AD!-*8-!
:483(.1:8-+(-.18'11:87-+3+:8"-  +'1-*(13('-(71&5!1(3+.+&'I08P+'<! @8#(!(-'84TFIGHY§!
@K5&711?7'+%(7.+-#IA"8&%8-+& ANTBH(I(-184TICGHY [D(K:4+3+-4#!'&-(1-*8-1S)1.*&/41!
'&-1"(1(("18.18!7(:483(0(-15&7JIY DY(K+.-+'<I3&".(-10&1(4.1C(T<T!"7&81!3&'".(-DF!
GD!583(!-&!583(1*/08'13&'-83-18-1-*(I +'+-+84!:&+"- 18! (- F&7N\D-*(11+.3/..+&'"
7&3(..1 7(<871+'<! 7( B&'.(-0! +'-(81F! ./3*1 0&1(4.! *&/41! "(! (! 8.! _8!
583+4+-8-+&'-&&4!-&! +0:7&% (! *&E! -*8-1 3&'.(*-! +.1 &"-8+'(1F! /'1(7 .-&&1! 8'1! 83-(1!
[[&T !

L&'<+-/1+'841 "+&"8'P.! *8%(! 7(3&<'+C(1! -*(! 4+0+-8-+&".1 &5! &'(@55! .-8-+3!
3&'.(-T! B*(#!*8%(184.&!7(3&<'+c(1!-*8-1-*(7(187(1&5-("10/4-+:4(17(.(873*(7.18"1!
0/4-+:4(1:78&W(3-.FIOBP+<H-13*844 (< +'<H5I'&-1+0:&..+"4(:-&1&"-8+"+'5&T70(113&".("-!
5&7!84415/-/7(! .(3&'187#!/.(.! &5! 3&44(3-(1!.80:4(.1 8'11 18-8TI U( B&'.(-+'<! +.!
3&.-4#1+'1-(70.18&5+0(FI(55&7-18'117(.&/73(.18'11+-108#184.&!"(1+0:&..+"4(1-&!4&38-(!
+'1+%+1/84.F14(81+'<!-&!*+<*11@8&:178-(.! G8#(I(-!184TFIGHYTB*+.!+.138&0:&/'1(1!

" %1 (K:(3-8-+&'1-*8-1 7(.(873*! .-/1+(.1 87(1-781+-+&'844# *#:&-*(.+. QAT+%('F!8'1!
1&(.!1" &-!1-8P(1+-&! 3&' . +1(78-+&' *#:&-*(.+. B7((1 7(.(873*FI EX(7(! -*(! 7(.(873*!
J(-+&'C.DFL/T.&.(FI*#:&-*(.+.FI11/78-+&'F!18'1k&7!('1!: &+'- . 1&5!-*(1.-/1#108#!"&-!
#(-1"(11(5+'(1! ®8-(.!(-!84TF! GHYHASH(! (-! S4TFI GHYT! B*+.1+.1-*(138.(1+'1 (%(70O
(%8&4%+'<17(.(873%I5+(41.1./3*18.118-810+'+'<!.-/1+(.FI-*8-187(14&'<H1+'841+''8-/7(!
®8-(.I(-I84TFIGHY!

2+0+487!-&! -*(1833(:-8'3(! &5! _:8-+(-B(-7+3"18::7&83*(.| +'1%(84-*1387 (! +'
7(3(-1#(87.FI-*(181&:-+&"1&5!_[.(7 B(-7+3'18::7&83*(.1*8%(I"(('178:+14#1<8+'+'<!
0&0('-/0! <+%('! -*(! <7T&E-*1 +'1 18-8! *87+'<! 7(48-(1! 83-+%+-+(.! C(T<T! 7(.(873*DF!
A(81+'<1-&!1-*(11(%(48:0("-1&51%87+&/.1:87-+3+:8"B(-(7(L!+'+-+8-+%(.|C9)A.DTI9)A.!
87(11(5+'(1!8.!_-&&4.F!:7&<780.18'11:7&W(3-.!1-*8-1(0:&E(7!:87-+3+:8"-.1-&!('<8<(!
+1-*(17(.(873*1:7&3(..18"1F1+'108'#138.(.F!38'1 1+55(7(-+8-(1"(-E((18!78'<(1&5!
1+%(7.(1:7(5(7(3(.18"1((1. 1%+8!1-*(1/.(1&5! ABG'1(7.&'F!b78<<F!>87-c4(7F!e!

\Y !



R1E871.FI GHYuBS#(! (-! 84TF! GHYIB! ! a*+4(1 9)A.1 87(! (83*1 1+55(7 (-1 +'1 -*(+ 7! &E'!
E8#.FI8441&5!-*(0!./::&7-1-*(1+1(8!&5!:483+'<!7(.(873*!:87-+3+:8"-.18-1-*(13("-(7!&5!
1(3+.+&'108P+'<!194-8!-*(1/.(1&5! 8" +'-(783-+% (' AB! +'-(7583(!-&!: 7&0&-(!-*(" +1(8! &5!
-7(8-+'<1:87-+3+:8'-.18.183-+%(18'11(;/841:87-(7.|E+-*+'1-*(17(.(873*: 7&3(.. TIB*+.!
8::7&83*F!1"8.(11 &' -*(1:7+'3+:4(.1 &5! (0:&E(70(-1 8'11 7(.:(3-1 &5! +'1+%+1/84.F!
7(54(3-.! -*(1 -78'.5&70+'<! 0+' 1.(-.! -&E871.1 :7+%83#! 8'1! +'1+%+1/84! +'%&4%(0("-!
@8#(!(-!84TF!IGH YIF!

!
KFG10)(&2"$/(0'3%.,0(+(?B'=(0#%0$'3((+#

B*(1/.(1 &5! +'-(783-+%(! AB! -&&4.1 587! 3&".(-1 *8%(1 <7(8-! :&-('-+84! -&! ./:&7-!
(8.#! 3&.(-1 +-(783-+&'.! &% (7! -+O(F! ('8"4+'<! :(7.&'84+c(1F! 54(K+"4(! 8'1!
A8'<+-/1+'841('<8<(0(-TIA'138&0:87+.&'1-&!-781+-+&'84!:8:(7 08.(1!11&3/0(-8-+&'!
&513&'".(-FI-*(13&".(-1:7&3(..1+.I&14&'<(7!_4&3P(11+'-+0("18'1138'"(13&'5+</7 (1!
-&17/'1&"181%87+(-#!&5!AB!:48-5&70.IC(T<TIE(EH8"4(-.18'110&"+4(1:*&'(.D!  G8#(!
(-I84TFIGHM[4418.:(3-.1&5!-*(1+'-(7583(138" (13/.-&0+C(11-&!8'+'1+%+1/84X.I'((1.!
8'11:7(5(7(3(.1  @B#(!I(-!84TFIGHYIO87-+3+:8"-.138"1"(1:78&%+1 (1! E+-*I-*(18"+4+-#!
-&I3&.(-1-& I'(ELT&W(3-.18713*8'<(1-*(+713&".(-13*&+3(. TIB*(#!38'L.(4(3-1-*(+7!
A(%(4! &5! ('<8<(0(-F! -*(! -#:(.! &5! +'5&708-+&'! 8'1! :7&W/(3-.! -*(#! 87(! :7+087+4#!
+H-(7(-(L1+17(3(+%+'<FI*&E! -*(#1:7(5(7!-&!"(1 3&'-83-(118'11 -*(157(;/ ('3t -*(#!
E+.*1-&!"(13&'-83-(1! G8#(!(-!84TFIGHYIT1441-*(.(13*8'<(.138""(1:(75&70(1!+'!
7(840+0(18'1!+'1+%+1/84.138'1*8%(! 3&'5+1('3(!-*8-18'#!3*8'< (.1 +'I -*(+7!1 3*&+3(.!
E+441(55(3-+%(+00(1+8-(4#T

i8#(1(-184 TIGHYD:7&%+1(18138.(1.-/1#!.:(3+5+3!(K80:4( 1&5!-*(1('8"4+'<!&5!
-*+.18::7&83*! "#! 1(0&'.-78-+'<!  -*8-1 :(3+5+3! 3&".(-! :7&%+.+&'.! -78%(4! E+-*! 8!
:87-+3+:8-1 &7! 1&'&7X.1 18-8! 8'1! .80:4(.! 8.! -*(#! 87(! .*87(1! &7! 833(..(1! 5&7!
1+55(7(-! /7:&.(T! B*(.(! 3&.(-! :7&%+.+&'! 381 "(I (4(3-7&'+3844#! 81!
37#:-&<78:*+3844#! E78::(1 'E+-*-*(11&'&7X.1.80:4(.18'11+'5&708-+&"G8#(!(-'84TF!
GHY[!,44! :87-+3+:8-1 +'5&708-+&'1 C+'34/1+'<! &'(X.! 3&'.(-! :7(5(7('3(.D! 87(!
3&'Yo(+(-4#).-&7(1IE+-*+18'1833(..+"4(1+'-(7583(T! !

'IAB!:48-58&70!3&/41!84.&!('8"4(1<('(78417(.(873*1 7(./4-1-&"(1 7 (-/7"(1!-&!
:87-+3+:8'-.1 833&71+'<! -&! -*(+7! :7(5(7('3(.F! (+-*(7! 8.! 8! .+0:4(! g-*8'P! #&/X!

\G!



83P'&E4(1<0(-15&7!-*(+713&"-7+"/-+&"18'11+'%&4%(0(- 1 &7!"#!+'5& 70+'<!-*(01*& E!
-*(+71.80:4(.18'11+'5&708-+&"*8% (1" (("!/.(1! @B#(!(-'84TFIGHYIB*+.18::7&83*!
(3&/78<(.!1"(-- (7'3&00/'+38-+&' 8'1!-78".:87('3#! "(-E(("! 7(.(873*(7.! 8'1!
:87-+3+:8'-.T!

 54(K+"4(F! 0/43(%(4! 3&'.('-1 0&1(4! -*8-! -+(.1 3&'.("-! 18-8! 8'1! 3&44(3-(1!
~11#118-8!157&0!13&".(-+'<!+'1+%+1/84.!C&7!"#!. 7T&K#!13&'".("-(7.D'E+-*+'1817(.(873*!
18-8"8.([E&/41!844&E!5& FH85&7(0('-+&'(1!5(8-/7(.1&5!3/.-&0+c8"+4+-#1+'18'1+'+-+84!
8'1! 4&'<+-/1+'84! 08" (7! 8'1! 84-*&/<*! &/-.+1(! -*(! .3&:(! &5! -*+.! -*(.+.F! -*(!

& A" +4+-#1&51+'5&870+'<13&'-7+"/-&7 . *&E!-*(+71.80:4(.!18'11+'5& 708-+&+44!"(.(1!
+'1-*(15/-/7(T! !

a*+4(!-*('E&7P!&518#(!(-184 TCGHY[D!1(0&'.-78-(.!-*(!:&-('-+84!"('(5+-.1&5!
3&/:4+'<I3&'.(‘-IE+-*1-*(1.-/1#118-8  FE(#!*8%(1'&-!:7&%+1(1!8!.#.-(0+3!8::7&83*!
-&1.1::&7-10/4-+:4().-/11+(.T! !

!

KIBK=2T"&#(0'()' =(0#%0%$'I(D%+#"

M8'#!0&1(4.!87(!8%8+48"4(15&7! 3&'.("-+'<!:8-+("-.1 +'1 34+'+384! : 783-+3(! 8'1!
34+'+384! 7(.(873*T! B*&.(1 +1(-+5+(1! 1/7+'<!-*+ | E&7P! 87(! 4+.- (LY (+B/7-*(.-1 4(5-!
3&4/0'1 +'1,::('1+K!, FIE*+3%.7&%+1(18!"7+(5!1(.37+:-+&'18.1E(44!8.181%8'-8<(.!
8'111+.81%8'-8<(. !&5!-*(1+1(-+5+(1!3&".(-10&1(4 T&'.(*-10&1(4.'E(7(!5&/'1!-&!
"(15/'180(-844#!"8. (11 & -*(13&'3(:-! &5! &"-8+'+'<I 8 &'( G+0(1"7&81!13&'.(-T!
A17( . +'<E*(17((B73* &"W(3-+%(.I &5!-*+.1-*(+.17(;/+7(1!8! 3&'.(*-10&1 (4! -*8-!
844&E.\5&7!5/'3-+&'84+-+(.| &5 IH(U&"<+-/1+'84!./77&<8-(13&".('-F! E+-*I-*(! 8"+4+-#!
-&1"(13&/:4(1'E+-*118-818'11(0:4&# +'<I-*(1/.(!&5!AB!-&&4.T'b(4&EF'B8"48:7&%+1(.!
(1 78-+&'84((*+'1! -*(1.:(3+5+3!5/'3-+&'84+-+(.1&5!+'-(7(.-.J!
| |

\\ !



9J0.$/(0"+ ' 06"#(0

:06"J/18%2%0$

9+%>/M/+I$B |11, 44&EI2SMC.D!-&.J

YDI3*&&.(I-+(+713&".(-1:7(5(7(3(. !
GDI8IW/.-I-*(+713*&.(13&".(-: 7(5(7('3(.18-18'#-+0(1! !

-J&&(?"$%’ N(&'8-(.187(1+'3&0:(-(-!  M87(-.1&714(<841</871+8".1&5-("! !

.(0#%03$" 83-18.1-*(+71'(&'8-(X.12SM. |

R(0?/$JD/0"+ |1, 44&ERSMC.D!-&J

.(0#%0$! YDI3*&&. (1-*(+713&.(-:7(5(7(3(. !
GDI8LIW/.-I-*(+713*&.(13&".(-: 7(5(7('3(.18-18'#-+0(18'1! |
\DI("./7(13*&.(13&".(-1:7(5(7('3(.1-8P(! (55(34+00(1+8-(4#

=(JT+%D'C/$, | R./7(1-*8-13&".(-118-81+.13&/:4(LIE+-*  17(.(873* 1.-/1#!18-8!

D"$™ C+T(T!38&44(3-(1193AD!

10)(&2"$/(0' R'8"4(13&".(-10&1(41-&!"(1+'-(<78-(1IE+-*+'118-8"8.(!

3%.,0(+(?B'_13S| +'578.-7/3-/7(.1-*8-1('8"4(1.(3&'187#!/.(1&5118-8!7(.(873*!
~/1+(.1-*8-18'84# ¢(1.-7(80.1&5!18-8!3844(3-(1157&0!.(.&7.1+']
7(48-+&'1-81:8-+(-1387(

|

B.5/! >)!7!,.5/'!8'9#1,#-$!,4'!3.&#+%2!O%-1,#+-./#,#'2!&'S%#&'8!.-8!,4'#&!&'.2+-2!0+&!#-1/%8#-$!,4'!
0%-1,#+-./##21#-1,4'9&+9+2'811+-2'-,1:+8'/ |

B&!+1(-+5# E*+3*! (K+.-+'<!3&".(-10&1(4.18117(..1-*(17(.(873* &"W/(3-+%(.F!
(14K, 1380:87(1-*(13&.(-10&1(4.!  "8.(L1&' I-*(+718"+4+-#!-&!844&E!5&7!-*(!
5/'3-+&'84+-+(.1.:(3+5+(B"8&%(1+'1B8"4(!GT,::(1+K!,  184.&!:7&%+1(8!1(.37+:-+&'!
8.1E(44!8.1-*(181%8'-8<(.!8'1! 1+.81%8'-8<(.| &5!-*(10&1(4F!  =7&0!-*(14(5-1-&!-*(!
7+<*-1384/0' . FL*(1-8"4(1+.] 7(81!8.15&44&E .J!-*(13&".(-10&1(4I'80(F!  *(10&1(4X.!
1(.37+:-+&'FB'1181%8"-8<(.18'111+.81%8"-8<(.F! E+-*181:4/.1. +<'ICID!+'1+38-+'<I-*(
819%8'-8<(.! E*+4( 8! '(<8-+%(! .+<'! OMD! +'1+38-(.! 81 1+.81%8'-8<(! &5! -*(! 3&".(!
0&L(AT!'!_S'1+'1813&4/0'1-*8-1+1('-+5+(.18!5/'3-+&'B4+-#1+'1+38-(.1-*8-15/'3-+&'84+-#!
+10(-I"#1-+(1.:(3+5+(113&".(-10&1(4T! I

A+ 1'&-(11-*8-1-*(108W& 7 +-#1 &5! (K+.-+'<13&".(10&1(4.187(1<(87(1!-&EST71.!
:7+087#1387(18'1108#1'&-18117(..1-*("((1.1&5!.(3&'187#!/.8<(1&5!"+&48<+38418'1!
<((-+3!.80:4(.F! &7!:8-+(-! 18-8T! B*(.(! 3&".(-! 0&1(4.! 87(! '&-! 1(.+<'(1! 5&7!
4&'<+-[1+'84) (<8<(0(-! 8'1! 1&! '&-! :7&%+1(! +1+%+1/84.F! .:(3+5+3844#! B&K
3&'.(-(7.) C(T<T! J77&<8-(! 3&.(~(7.D! E+-* *(1 BA(K+"+4+-#1 -&! 3/.-&0+c(! *(+7!
3&".(-17(5(7(3(.V'&TIL&)-*(#(0:48# ABI-&&4.TIl |

!

V4



948/<18'11>&40!CGHY[D!348..+5+(11+'5&70(1!3&".(-1 0&1(4.1+'-&! 5&/71"7&81!
38-(<&7+(.1 *&E'+'1B8"4(! \ FIE*+3*1+'34/1(.1+'5&70(1F!"7&81F! 1#'80+3!8'1!0(-8!
3&.(-T! @5!:87-+3/487! +'~(7(.-1 -&! -*+.1-*(.+.187(1-*(1 1#'80+3! 3&".(-! CS)D! 8'1!
0(-8!3&.(-ICM)DI0&L(4.T! E$#"%/*($# |CM)D!+.18!'(E!54(K+"4(13&".(-10&1(4!
7&:&. (LI"H1-*(18/-*&7 1. /341-*8-14-1:7T&Y+1(+']  +%+1/84.1-*(18"+4+-#1-&13*&&. (I*&E!
8'11 E*(1 -*(#! E+.*1 -&1 :78%+1(! 3&".(-! 5&7! 5/-/7(! .(3&'187#! /.(! &5! "+&4&<+384!
.80:4(.1&71%(84-*1+'58708-+&'1 3844(3-(11+'1-+(1:8.-1&71-*&.(1-*8-1 E+441"(13844(3-(1!
+1-%(15/-/7(TIB*(IM)!10&1(4!+.15&70844#11(5+'(118.18'#13&".(  '-10&1(41-*8-1844&E.!
8'1+'1+06+1/841-&! (K:4+3+-4# (K:7(..|-*(+71:(7.&'841:7(5(7('3(15& 7 *&E! 8'1 E*('1-&!
78&%+1(13&".(-ICH+T(T!-&I1(+<15/-/7(13&".(-17(;/(.-.DT!  94&/<18'11>&40! GSHY[8F!
GHY QB (1-*8-I"#I844&E +'<18'1+' 1+06+1/841-&)(K: 7(..181:7(5(7('3(I5& 7 +&E I8 LIE* (!
-&1:78%+1(13&".(-F1&'(138"(1.8+11-&!"(1:7&%+1+'<!3&".(-1&"1810(-8!4(% (4T !
N+ 1406+1/84138'13*8&. (1-4(+71:7(5(77(113&..(-10&L(AFIE*(-*(7!"7&81F! 1#'80+3F!
"48'P(-13&".(-1&717(5/.8415& 71 1+55(7('-1-#:(.1&5! 7(.(873* |@4&/<!e!>&40FIGHY[IT!
A'-*(1(Yo(*-1-+8-1815/-/7(17(.(B873*!.-/1#15844.1/'1(710&7(1-*8'1 &'(138-(<&THF!-*(!
0&.-17(.-7+3-+%(13&".(-13*&+3(|E&/41!8::4#! ®4&/<!e!>&40FIGHY[BI!

M)!3&' +.-.|&5!-*(I5&44&E+'<! +KI5/'3-+&'841(4(0(-.I!

YD!,14+0+-(1170"(7185138-(<&7+(.I5&7I1(+<'+'<I3&".C17(/(.-) !

GD!,IP(#I5&71-*(1: T+&T7+-+C8-+&'1&5!3&".(-17(;/(.-

\D!11(5++-+&1&51-*(1-+0(I5& 7T7&%+1+'<IM)

ZD1,11(58/4-1.(--+'<I+5IM)!+.1'&-1: 7&%+1(1!

[D!,1.3%(0(15&717(1(+<"+<IM)! |

gD!,10(-*&118'11+'578.-7/3-17(15&T 7(;/(-+'<I8'LI7(3&TL+<IM)! |

|

.......... :8*A0'B'C*8+',234D6"'

\[ !



I"#SUHE&' ! ' $%"""**%,&%)' 4$$-%%

()% $0(1*%6$'0#)2"3)0&0
AH"3(%)' | "HS%E&()*+ - (&, ! 2$03$!,$414#)/&0)'4! 744#.#0$,81/0$)'$.)!5,819'
I"HS%6#&" | +-01'. 1 O'1,.L#51061/08)'S. | | A#E6H#/(&.185+- /. H#],& !
53"0) 78&&1+-01')106!+,- #/(&,- [11:0.1,&&6(.(-1())! ! (.(-0))!140!$0.1/0$) .#.(."
"HSHE' | .8+ +-'4#]., 98", 1451 | <, &#A1#$60-5'41/03)'S. !
! 1106!/0$)'$. ! !

01-%,-41.006(.(-1()! !
3='$1/0$)'5.#$% |

67#0(8, | "H$%&'()*+,-.H#(&,-! 2$03$!,$414#)/&0)'4! 0.1, &&I+0.'$.#,&!+ - #IH#+,$.)!
I"HSoHE | +-01'/.1 01,1 #51061/0$)'S. | | 3H&&I/O$S.),$410+.14#$
96!: ' ! !

7444 #0$,81/0$)'$.)!5,8! 0.4~/ #/,8160-1-")' ,-/=!

O'14H664#1(&.1045+-,/ #,&.! OHS%!-0(HS'/&HSH] &4, !
|

><812() 12 (#)
2)-#+ #OBI06!'S #-14-01/.@!
A81-)(8.#$1/0$)'$.16, #%('1 |

%8&0' B'.-0)+/.#<' $4! B'.-0)+/.#<'IDIE$03$C !| F-#%#$,&0,=0-)!60-)"1$0!
I"HSUOHS' | +-0)+[H<Cl+ - #H#+$.) | +-0)+/H<ID(SES03$ ! | #))(),)1#.1#)!.='#-1+-0+0)'4!
ol 1,$1)'&'/.19-0,410-! 504'& !
48%,5#/10$! ,!/,)198! !
F.=4) = <'1+0#$.410(..=,.!

1)19)#) !
! #.1#)1+0))#9&1.=,.1.="1 0).)!
$419(-4'$)1061)(/=!,!
6-,5'30-E 15,819'15(/=!
=#%="-1.=,$!,)E#$%!

- HHH+,$)1.01-108)'S. !

|

G, 3#&&!$"41.019'. E'$! 0!
<O#416,8)"+0)#.#<)13="-"
.=0)'13=01/=0)"19-0,4!
/0$)'$.1,-'1/0$.,/.'4198!

5#).,E' !

|

H-09&'5!06!3=,.1.0140!3="$!
+,- ##+,$.)16,#&).01-'+&8

|

TASHS$H).-, #<'1)8).'5)1$"4!
019'#$1+&,/1.0!.- [EC! $4!
(-, &81-)+0$4!.0C!
HSAH<H#A(,&IGHESA=0#/") |

B.5/'1 M!715&#'01+3'&3#'J1+0!,4'10+1%2=1%2"1+0!1+//'1,'812.:9/'2!.-8T+&!8.,.1.-81#22%'2!. 22+ 1#.,'81J#,4!,4'1#-0+&:'8!
1+-2'- =15&+.811+-2"- =I8H-.:#111+-2"- 1.-8",.11+-2'- 1:+8'/26 1l

E<(*)+#%7*<' *<%&<WBPO&" ()*+ F, GH<#"TH<E<H% 7%A%&H"™*('C&#8%I|' I&H&H#KIH2B3ED0'#8M 1 2B%H@H*<1'2349 K'
;8*A0'B'C*8+1'234@#234@'6

|



B8"4(1Z!.(7%(.\ -E&!:/7:&.(.J15+7 -Fl+-1:78%+1(.! 8! 3&0:87+.&'1 &5! -*(1S)1 8'1! M)!
0&1(4.18.11(.37+"(11"#11+55(7(-1.&/73(.F!8'1).(3& LF!+-1(%84/8-(JEX(-*(7!-*(13&".(*-!
0&1(4! O((-.! -*(! 5/'3-+&'841 7(;/+7(0(-.! &5! *+.1 *(+.T! B*(.(! +'34/1(! E*(-*(7! +-!
:&...(..(I(4(0(- I5&TIA&'<+-/1+'841('<8<(0(-FI5A(K+"+A4+-#18'11./77&<8-(13&".(-TIB*(.(!
7GIH+7(0(-.187(18::78:7+8-(1-&! -*(1 .(3&'187#! /.(1 &5! *#.+&A&<+3841 18-8! +'| -*(INA)?!
3&'-(K-JIL&'<+-/1+'841('<8<(0(-18'1I54(K+"+4+-#15(8-/7(.|B44&E-*(13&..(~(71-&!84-(71-*(+7!
(<8<(0 (-14(%(4!8'113&".(-!:7(5(7(3(.! 8.1 3+73/0.-8'3(.! 3*8'<( | &9%(7! 8! 48'<! &7!
[1(5+'(11:(7+&11&5!-+0( TIA'34/.+&'1&5!./77&<8-(13&".(-1+.1'(3(..8THI<+Up('1-*8-1-*(1-87 <(-!
:8-+(-1<7&/1+'1-*+.138.(187(1'(&'8-(.FI E*&IE&/A11"(1/'8"4(1-&! (K: 7(..) &:+'+&' N E+-*]
7(<87L.1-&!.(3&'187#!/.(1&5!-+(+7I&E":*# +8&4&<+384118-8T

\ !



"#$%&' !

(O*+,-./J0%*1*#/2(03

41#+/0%*'1*#/2403 |

5%*6-#"7-*+8/ :81;-<-8-#)!

9*6+61,1*#

="&&Y06+#1/
0%*'1*# /

"H#E%&!"! "/123435/62! 47621789! )$87#:| 11 J$)<367=! 277! <1$/8! /68! NJOIEJ ! NJOIEJ !
($#)! 36;$1)/23%6! /<$%2! =5743;34! =74$68/1 8>6/)34!)$87#=9! B32?! /88323%6/#!
*+,-./0 | %=7!$;! ?7/#2?! 8/2/! $1! 23==968! /! $523%6=! ;31! <#/6F72! 4$6=763!
17@%7=2! ;$1! 4$6=762! 3=! 5%2! 2% <#I6FT72117;%+/#
3683A38%/#!A3/\/\BZA78!5#/2;$1)! 'l K67!4/6!1472$$=71?$B!2?7>IB3=212$!
"1$2742=12?715/123435/62D=1/%2%$6%$)>! 51$A387! 4$6=762! ;$1! ;%2%
51$A3836&!36;$1)/23$6!/<$%2!7/4?167H =74%$68/1>! 17=7/14?! $;! 8/2/!
8/2/1/55#34/23%6! A$##74278! 36! 277! 5/=2! $1! $;! 8/2
E/F7=! 51$A3=3%6! $1! B32?7?$#836&! 22121 B3##! <71 =2$178! 36! 277! ;%3
4$6=762!7/=>168! #7G3#7 *3L7LIEJI3=1<$2?!17BTE23AMBS!
H$%#8! <7! /=F78!;$1!1 =5743;34! 4$6=76 51$=57423A70
SLITA71>167B!17=7/14?15131742!36!127| | | M683A38%/#=!4/6! 4?$$=7!2?7!2>
4/27&$1>122/21%=7=12?73118/2/ $;1 4$6=762: NJ9! <1$/8! 4$6=7629!
<#/6F72! 4%$6=762017;%=/H#!
83;;,7176212>57=1$;117=7/147?
P/>7V721/#L! "71=$6/#3=789! 4%$))%634/23%6! |! NJ! HINJ!
*+,-.0 ! 36271;/4712$!76/<#7!&17/27115/123435

76&/8&7)762! 36! 4#363418B! 17=7/147!
/423A3237=

"1123435/621762178! 36323/23AIMO!
5#/47=! 5/23762=! /68!  17=7/14?!
5/123435/62=!/21 2271 476217 $;! 8743=3
)IF36& !
"1$A387=1/6136271/423A71B2QLIAT!2$!
76&/&71B32715/123435/62=
R##$B=136271/423$6=1$A71123)7S176/<
5/123435/62=! 2$! 4$6=762! 2$! 67
51$1742=0/#27112273114$6=762142$34
17/#123)7

R## [=5742=1 $:1 227! 36271;/47! 416! <]
4%=2$)3T78!

M683A38%/#=! 4$%#8! 51$A387! 83;;
2>57=1$;14$6=78!875768368&! %5$6! 2?7
F368!$;1=2%8>!

" #



"1123435/62=! 43%#8! 42$$=71 23! 4$6=7/
2%:1 /1 <1$/8! 1/6&7! $;! %=7=! $;! 27731
=)5#7=! /68! 8/2/9 $521 2$! <7!
/551$/42781$61/14/=7 G>@/=71</=3=9!
=72183;,71762!517;717647=! ;$1!83;;71]
2>57=1 $;1 17=7/14?2! *3L7L! =%
517;717647=! 4/6! <7! U$52! 36=D! $1! U
$962=D092$! &3A7!/1 <1$/8!4$6=762! $1!
2/3#$1! 277311 51$;3#7=! 2$! 17473A
36;$1)/23$6! ;$1! =5743BH713$8=! $;!
23)7!

RH##$B=1&7671/#1 17=7/142117=%#2=124
172%1678! 2$! 5/123435/62=! /44$1836&
277311517;717647=9! 732271! /=1 /' =3)5
U2?/6F! >$%D! /AF6$B#78&)762! :$1! 2?7
4$6213<%23BR 36A$HAT)762! $1! <>
36;$1)36&1277)12$B1227311=/)5#7#688!
36;$1)/23$6!2/A7!<776!%=78

R!)/2271!$;! 47$$=36&! ?$B! 23! <168!
=2/>136;$1)78Y68! 51$A387!14$6=762!2%
17=7/14?15/123435/28%6
VEL)##>1$;,7178!B32736!2?27!14$627G2
'=5743;34151$I742
E/>1364$15$1/27!<1$/8!4$6=762!<%2!6$
$6! 277! </=3=! $;! /6! 3683A38%/H#I
517;717647! ;$1! 273=! 2>57! $;! 4$6=76
$6#>13;!W/15%<#34176&/&7)762!=21/27
?/=1387623;37812?/2157$5#7'B71714$627
B32?14$6=76236&!2$!<1$/812>57=I$;!8/2
"17=762=! /6! 3683A38%/#! B32?!
$A71A37B!$;12>57=I%;!18/288! 2>57=!%;!
17=7/14?1;$11 B?34?!83;,71762! 2>57=!§
4$6=762")/>1<7117@%7=2I8
N$7=16$2!3621$8%47!4$6=762!87;196#2

11 -013683A38%/41517-717647=
11 +0/8/36=21277118%2363T/2386!$:!

11Z6#3F7! NJ9! EJ! 51$2742=! /6!
3683A38%/#D=! 517;717647!
5/123435/23$8! /6! 3683A38%/#D

517;717647! ;$1! ?$B68! B?76! 23!
51$A387!4$6=762

1 [>151$A3836&!/6! 3683A38%/#!B327?
$AT1A37B! $;! 83;;71762! 2>57!
17=7/14?1/68! 17=7/14?! 4$627G2=9
EJV/##$B=12?7713683A38%/#=12$!17;#
$6! 277! 4$6=3=2764>! $;! 2?73
517;717647=! 4$6471636&
5/123435/23%$6!36!17=7/14?!36!&7671]
NJ!  8%7=! 6%2! $;;71! =%47!
5$==3<3¥B2A

IV E/>1#3)321$%2363T/23$6/##$B36&!
1613683A38%/#!2$!#3)32!2?716%)<71
4$6=762!17@%7=2=12?1$%&?!<1$/8
<#/6F72! 4$6=762017;%=/#!
51787;3678!<1$/8!12>57=1$;117=7/147?

/68! 51787;3678! 2>57=1%$;!17=7/147?
4$627G2

I YOR?7!/<3#32>12$!4$68%42!17=7/14

I$ #




HHNB?76!-!1 /68! +1/171/87 @%/27#5!

KG;$18!
Z63A71=32>
M66$A/23%6
*6L8L0

"/123435/6@762134!/551$/47?!
51$A387=1/6136271;/4712?/2176=%17=!
5/23762=14/6!&3A79!17A37B!/68!
4?2/6&712?73114$6=762!517;717647=!
B?3#7!/##$B36&! ZB8-!136271/423%6=!
<72B776!17=7/14?71/88!
5/123435/62=

IINJ!

I"#$%& (&)*+,"-./*0&*1&2%1.0.3.*0/&1*-&240"+.5&5*0/%03&"02&+%3"&5*0/%03&+*2%$/&#4&2.11%&603&"637*-/
D"4%&%3&"$: ;& GEL*-2&C0.D%-/.34&EQ0*D"3.* OB B C&H&I*$+;&<=>F=>?2]%&&&&&&

%8




$%&' ()%t *(++%, (- #/(Yo0&# 1 +# $2# 3&H# ', %0 &%0-) Vo JADHGHAL 7 # ;<=">?# 3-*#
@35%t# %)# 3TAH ;<=">?B# @35%# %)# 37TAH# ;<=">?C&# /%,&(1-# 1+# $2# &%%:&# )1# (-D1
%7%:%-)&H#1+#A1)E#GT18.#3-*#917 :#;<=">?CE&H#S2#3-*#F2#:1*%7&A#G-#+3D)B#(-#3#73)%
'847(D3)(1-B#67183#* #917:# ;<="H?# 1'%-75# 3DI-107%*.%&# )E3)# )E%# @ 35%%# %)# 37A#
[ <=">SPCE&HB2H: 1*% TH#H(&#%J),%: % 75#&(:(73,#)1#)E%(,#',1'1&Y0*#F2#: 1*%7#0()E#,%.3,*&#
V1K
"# LE%#,%7(3-D%#1-#:1*%,- #6318 #M#917 . BH#<="H
"# LE%#8-*%,75(-#D1-D%"#1+#',1/(*(-#(-*(/(*837&#0()E#3#71-.()8*(-37#D1-&%-)#
1% 7#)E3)# ', 1/(*%&# )E%:# 0 E# )E%# +7%J(4(7()5#) 1# DE3-.%# )E%(,# D1-&%-)# 3-*
%-.3.%: %-)#',%+%,%-D%&%#,%.3,*(-.#)E%#+8)8,%#88&%# 1+#)E%(,#E%37)E#*3)3#3
&3:'"7T%&#6718. #MH#ILT . B#H<="H
"# N-347%#)E%#3+1,%:%-)(1-%*#,%+%,%-D%&H) 1#4%#D1::8-(D3)%*#) 1#,%8&%3,DE%,&
;6718 #M#917 . B#<="H
#
LE%,%#3,%#37 & 1#/(&(47%#* (++%,%-D%&#4%)0%%-#) E%#)01#D1-&%-)#: 1*%7 &A#LE?
1) (/3)(1-# +1,# )E%# *%/%71":%-)# 1+# )E%# )01# D1-&%-)# :1*%7&# (&# *(++%,%-)A# $2# (&
0O-1,:3775#1++%,%*#0() E(-#) E%#D 1-)%J)#1+#3#& % DHAI3E% PY%D BJ ABG S #
M# 917:B# <=">3#3-*# 03&# (-()(3775# *%/%71'%*# )1# &17/%# D1-S8%6E#H(&E )EYo#
4(143-1(- #+(% 7% @35%#%)# 37ABREHL S #M# 917 . BH#<="WU#G)&#',(:3,5#+1D8&H# (&# 1-#
)E%#:3))%, #1+#DE11& (- #E10#) 1#4%#3-*#E10#) 1#,%: 3(-#(-+1,.%*#3-*#, 1/ (*%#D 1-&%-)#
)1#,%8&%3,DE#'3,)(D('3)(6#L8. #M#917:B#<="HB-#D1:'3,(&1-B#F2#03&#* M0 7 1'%o*#
OE#)E%#.137#1+#E3-*7(-.#)E%# D1-&%-)#',%+%,%-D%&# +1,# 3#0EL7%#'1'873)(1-#+1,#
[(-*&# 1+#*3)3# 3-*# 4(171.(D37# &3:"7%&# +1,# :3-5#)5'%&# 1+# ,%&%3,DE# D1-)%J)&# (-# 3+
", 1&'%D)(/%# 1,# ,%),1&'%D)(/%# :3--%6F 18.# M# 917:B# <="B{="HA# S(/%-# )E3)#
:%*(D37#,%8&%3,DE#(&#7 (1% 75#)1#,%T8(,%#)EYo#(-/17/%:%-)#0EL17%#'1'873)(1-#*3)3&%) &
)E%#+8)8,%B#()#(&#+8-*3:%-)37#)E3)#)EYo#F2#: 1*% 7#%-.3.%#0() E#%/%,5#&(-. 7%#D () (U%
VE%(,#,17%#3&#'1)%-)(37#'3,)(D('3-)&#(-#4(.#*3) 3#, Y &VAB M 917 : BH#<="M#$8%#
)1#)E%# 1&&(4(7() (Yo&#1+#7 (-13.%#()#(&#37&1#(:'%,3) (/%#) E3)#,%8&%3,DE%, &#1- 10#(+#) E%
88&%# 3#'3,)(D873,#'(%D%# 1+#*3)3# 0()E(-# 3#*3)3&%)# )E3)# E3&# -1)# 5%)# 4%%0-#',%/ (18!
8&%*#+1,#,%&% 3,08 . #M#917:B# <="M#LE(&# (&#*%)%,:(-%*#)E,18.E# 3#*%+(-() (/%#
3-&0%,#',1/(*%*#45#)E%#(-*(/(*837 C&¥%)#(-&),8D) (1-&#3-*#',%+%,%-DY% &AH#LEY#HF 2#

" #
#
!



1% 7H %-347%&H YB@H () (&H# *%&(.-Yo*# ) 1# 377 10# (-*(/(*837&H *%&(.-# +8)8,%# D1-8%- )#
YoT8Y&)&H1-#)EVoHA3&(&H1+# %+ Yo+ (-%*H#)5'Y&H 1 +#D1-8%-)B*3) 3BEBTHBH6])&#
917:B# <="HoA# G-# D1-),3&)# ) 1# $2B# BE# (-), 1*8D%# 3# *%+387)# D1-&%-)# &%))(-.# (+#
(-*(/(*837 &t 1#-1)#: 31%#D 1-&%-)#DE 1(D%&H) E%: &% 7/%&H#;6718 #MH#I17:BH<="H?AH#W-7(1%
S2BHF 24 (8% & (.-%*#) 1#) 31%#(-) 1#D 1-&(*%, 3) (1-#) E3)#,%8&%3, DEEBEAIGH) E3)#
E3&# 4%%-# D177%D)%*# 3)# /3, (188&# ) (:%&B# +1'8t "(&IBEHBHH 8-+, # *(++%, %-)#
D1-8%-)#,%. (:%&BH3-*#(&H:%3-)#) 1#' 1) %D)K#"2#(-*(/(*83TH# %+%, %-DY%&BH<2#3.3(-&)#)E?
,18)(-(U3)(1-#1+#D1-8&%-)# 3-*# X 2#)EY# 34(7()5#) 1#D1-*8D)#,%&%3, DEHOE Yo-#"# 3-*# <#3,
3*06T83)%75#,1)%D)BTES #MHOLT7: BH<="INHET 188-*#O17 :#,<="H?# 1(-}#18)#) E3)#
3*/1D3)%&H 1 +#$2#: 1% T# D187*#(-D1,'1,3)%#)E(&# %) 3# 3& %D)# 1+#)E%# %) 3# D1-&%- )
:1%067 B#3-*H#)E%, %45#: 31%#)E%( #: 1*% T#8&848&)3-)(3775H#(*%-) (D3 7#) 1#) EVoHF 24#: 1% 7 AHY ¢
8-7%&&H3-*#8-)(TH) EYoS#* 1#& 1 BH) EY6#t) 01#D 1-&%-)#: 1*%67 &#, VYR ALBRINABO 1 7: B#
<="HA# Z7)E18.E# (# (&# +3,# +,1:# 14/(18&# )E3)# [:%)3# DE1(D%&CH 1+# )E(&# |(-*# 01,1&#
' 3D)(D%BH#6718.#3-*#O17:#;<="\2#73)% #.1#1-#) 1#,%' L, #3-*#3-375U%H#) EY#BH&S7) &# 1+
| 111D 1-DY%)H(:'7%:%-) 3) (1-#1+H#F24#3&H#3t+,1-)#%-*#3"T(D3) (1-#+1,#8:3,) E1-%&H#
3-*4)347%) &H) 1#*%)%, :(-%6HOE %) E %, #F2#' %+%, %-D%&# D3-#4%#&8DD%&&+8775#%7(C
)E%# 3*87)#$3-(&EH#'1'873)(1-#/(3#3#&:3,) E1-%#3"7(D3)(1-A#]%&87)&# (-*(D3)%*# ) E3)#
1%, 54 +%0# DA Yott *1#-1)#03-)#)E%(,#*3) 31 8890 # + 1, # 3-5# |(-*# 1 +#,%8%3, DEB# 3-*#:3-5#
3,9%#0(77(- #) 1#37710#)E%(#*3) 3#4%#88%*#0()E 18)#& %D (+(D#D1-8&%-)B#%& %D (37 75#!
D1:%&#)1#D1-),(48)(-.#)1#847(D#,%8&8%3, DEAHLEY#:3P 1, ()5#1+#,%8& 1-*%-)&#D1-&(&)%-)7
3D, 1&&#*3)3#3-*# % BIEH)5'Y08&H 03-)%*# & 1:%H#D1-), 1 7# 1/% #)EYoH 8& Yol 1+#)E%( #*3)3Ak
LEY%# &)8*5# 37&1# ,%/%37%*# )E3)H '%1'7%# E3/%# &(.-(+(D3-)75# *(++%,%-)# D1-&
' %o+%,%-D%&B# )EB8&H %' E3&(U(-.# )E%o# ,%T8(,%:%-)# +1,# 3# -83-D%*# D1-8%-)# &58&)%:7
&BDE#3&HF BT 18 #MHO17:BH<="W

6718.4B-*#917:#;<=">?#37&1#&8.. Yo&)H&L: Yot [37(*#'1(-)&# 3&H0% T T#3&H#',3D)(D37#
(:'7%:%-)3)(1-#)('&#,%.3,*(- #)E%( #F 24 1*% T#)E3)#D 18 7*#37 & 1#A%H3"7(D347%H) 1#) EYot
$28 17067 AN #9603 TYBHOE (7%#-%()E%, #1+#) EYot: 1*%7 8#%J'7(D() 75#: %%)#) E%ott+8-D)(1
+1,#8&8,,1.3)%#D1-&YBH#)E%5#', 1'18%6*#) E3)H) EYoH F 24 1* 0 THAY# 3, 3-. Yo #%3, 75 (-#7 (+Yo#
OE(DE#D187*#4%#3DE (%/%*#454#:3(- #()#:3-*3) 1, 5#3&H#3-#(-*(/(*837#,%3DE%&H) EY%#3. Yot
1+#:3P1, (& (-#)EY%(,# P8,(&*(DYBE:-Po+%, (- #) 1#)E%(,# 7%.37# 3.%# +1 ¥3UsD (8AH
Z-1)E%,# 1')(1-# (&# )E3)# ‘3,984 D187*# ' 1/(*%# &8,,1.3)%¢# F2# +1,# :(-1,&A# LE%5#

I<#
#
!



&8..%8&)%*# E3)# +3(78,%# ) L# *1# &1# D3-# 4%# :3-3.%*# (-# *(++%, %-)# 035&B# &BDEH 384/
%0:(-*%, &+, 1 #E%37)ED3,%#', 1+%&&(1-37&BH#1 #'%, E3'&#3#4,13*# D 1-&%-)#: 1% 7#D3-#
AYH3"T (Yo #38H3H#*%0+387) #6718 #MH#O17: B#<=">3BIBH#%REI0-DYBH)E%SH#3 78 1#)31%#
(-)1# D1-&(*%,3)(1-# )E%# D1-D%")# 1+# ', 1J5# D1-&%-)# OE(DE# )E%# $2# :1*%7# 1 #
%D 1::%-*3)(1-&# +1,# () &# (:'7%:%-)3) (1-#*1%&H - 1)# %J'7(D() 75# :%-) (1-A# 9%-D%¢# ) E (&#
)E%&(&H3%* %&8Y&H)EYott. 3H#3-*#D8, %-) T5#8-3** %&&Yo*#- %Yo &HASH' 1'1&W.#3#:87)(
Pol%T7#'3,)(D('3-)#D1-8&%-)#: 1*% 7#O()E(-#3#,%8%3, DE#*3)3438%#)E3)#377108#&8,,1.3)%:
D1-8%-)%,&#)E%# +7%J(4(7()5#)1#: 1*(+5#)E%(,# D1-8&%-)#',%-+%,%-D%&# 71-.()8*(-37 75#
%-&8, (-.#)E3)#D1-8&%-)#' %o+%,%-DY%#*3) 3# (&# 7 (-1%*#0()E4#)EYott, %8%3, DE#*3) 3#0() E(-#)I
*3)343&Y6A

!

"HOB&'()*+,-'(,1.(/1012*-).3-'(,'(145,5.6) 7! !

LE%#&%D1-*3, 5#8&6#1+H#E%37)E#*3) 3BHE SN EABBBIHIA&H1+#E5&(171.(D3T#
*3)3#+1,#,%8%3, DEH#'S,' 1&%6&#,% T8(,%08H(-+1,:%*#D1-8%-) AHSY%&. () YoH) EYo#: 3-5#3/3(7347Y
D1-8%-)#:1*%7 &) E3VHE3/%#4%%-#',1'1 8% * BOEYBH 1+#) EYo#), 3%()(1-37#: 1% 7 &H(-#
D8,,%-)#',3D)(DY%#3,%#43&%*# 1-#4,13*# D 1-&%-)#3-*#3,%# .%-%,3775#:%3-)W+1,#3#1-%
)(:%#8&Y0# 1+#)E%# D177%D)%*#*3)3# 1, # &3 T%AH# LEYo# %D %-)# (-), 1*8D) (1-# 1 +#$2# 3-*#
3,%#', 1'18%0*H38&H+T%I(47%H 1*% 7 &H#)E3)#:35#4%#3", 1',(UIB;87#,%8%3, DE#H
0()E#&%D1-*3,5#88%6#*3) 3#3&H)EYS#', 1/(*%#'3,)(D('3-)&#0() E#)EY6#t+7%J(4(7()5#) 1#DE11
3-*# 3*P8&)# )EY6(# T%/%TH# 1+# %o-.3.%:%-)# 3-# D1-&%-)# ' Yo+ %, %-D%&H /(3# )EYott 88YoH
(-)%,3D)(/%# 09HBEYo*# GL# ) 1178&H 3-*# D3-# 4% 3"7(D347%¢# (-# &()83) (1-& &I, Yot
D1-8&%-)# &8DE# 3&# &8,,1.3)%# D1-8&%-)B# (&%# -%D%&&3,5A# Z7)E18.E# 41)E# :1*%7&# 1+
&(:(73,#+%3)8,%8&B#8'1-#%/3783)(1-#1+#41)E#: 1*%7 &B#) ERHE) EDIFRH: 106 7H#(&#
B&Yo*H#3&H ) BB (&t 1+#)EV6# D1-EDAFH + 1, #)E(8H)EY6&(&H . (/%-#()&H# 34(7()5#) 1#', 1/ (*%%t
3+%()(1-37# 7% (4(7 () SHASHL++%, (- #,%), 1&'%D) (/%#3-*#',1&'%D) (/%D 1-&%-) At
#

#

# !

IX#



"HIS%& ()&*('1+',%'-! . 1/'01)&)2!31&'14%,'15)(''1501&'6& !

LE(&#DE3")%,#', 1/(*%&# D1-)%J)837# (-+1,:3)(1-#+1,#)E%#D3&%# &)8*5#D1-)%J)# +1,
)E(&#,%8&%3, DEB#-3:%75#)E3)#1+#-%1-3)37#(-) %-& 3 D&NBOOEBI-#1/%, | (Y0H#) 1#
)E%#'E5&(171.(D37#*3)3#D1-)(-818&75#4%(-.#.%-%,3)%*BH#+17710%*#45#3#*(&D8&&(1-#
D8,,%-)#3", 13DEY%&H) 1 B# 3-*#)EY#-%%*#+1,#-%1-3)37#,%8%3, DEA# Z&H#'3,%-)&# 3, %# 1+)
)E%# &8,,1.3)%# *%D(&(1-# :31%,8# ; SF&?# 1-# AWEIT+# 1+# )E%( # (61 BVERH ()
(:'1,)3-)#) 1# 8-*9%, &) 3-*# ) E%(,#3)) ()8*%&# ) 103, *&# -%1-3) 37# ,%8%3, DE# 3-*# E10# ) E(&#
(:'3D)&H#)E%(,#%-.3.%:%-)#0()E#)E%#D1-&%-)#', 1 D%E&EH 3-*#,%8%3, DE#.%-%,37 75 A# LEY
&(.-(+(D3-DYH1+#+%735%*#D 1-&%-)H(&H#37&1#%I3:(-%* A#LEY%HDES) %, #)E%-#(-), 1*8D%&
)1'(D&H 1# 73)%¢# 1-8&Y0)# -%1-3)37# &%'&(&# ; ab_?B# 3# &%, (18&# D1-*()(1-#)E3)# D3-# E3/%
*0//38)3) (- #%++%D) &H#1-#)EYoH-%1-3)37#1'873) (1-#3-*HE L0HE %3, )#, 3)%#/3,(34(7()5#;9]c2#
%8&%3,DE#D187*#3&&(&)#0()E#", 1/(*(-. #%3,7(%, #*%)%D)(1-# 1+# ab_#3,%# ", 1/(*%*A# L 14
%:'E3&(U%#3-*#+06:1-&),3) %) EYo#t-%606*#+1 #3#+7%I (WPH#BHB, ) (D('3-)#D1-&%-)#

1% 7#)E3)#%-347%&HDE3- (- #D1-8&Y%-)#' Yo+ %, %-DY%&HT 1-.()8*(-37 75#3-*#)EYo#34(7 () 5H+]
&8,,1.3)%#D1-&%-)B#)E%HD1-*()(1-#0(7 7#E&Y%,/%#38H#3#D7 (-(DI7T#D38YeH#&)B*S5H#(-#DE3')%,

LE(&# DE3')%,# :1)(/3)%&# ) EVSH* 41 # D1-8%-)# : 1*%7&# %-347 (- # 71-.()8*(-37#
D1-8%-)#3-*#D1-&%-)#%,+1,:%*#45#' 1J5B#&'%D(+(D3775#'3,%-)37#&8,,1.3)%#D1-8%-)A#
LE%#DE3")%,#D1-D78*%&#0()E#3#&8::3)(1-#1+#)E%#+8-D)(1-37#,%T8(,%:%-)&#0()E(-#3#
D1-8&%-)# :1%%7# )E3)# 3,%# -%D%&&3,5# )1# (-D1,'1,3)%# [EYER%-)# +8-D)(1-37#
D1:'1-%-)&A #

#

%#$1875195'(.3.410(35(,-:5!&.65!;(-31<(:-6'(15(3 !

LE%#bG2WH', 1/(*%&# :%*(D37#D3, %k +1,#',%:3)8, %t 3-*# (T T#)%, # (-+3-)#'3) (%-) &B#
D177%D)(/%75#1-10-#38886"& A#DY%1-3)%&H(-D78*Yott-Y604 1, -H(-+3-)&H3-*H(-+3-)&H8'#
)1#)0%-) 86 (.E)#*35&# 1+#3.%# (-D78&(UBHY 184,%*B#S,3-*/8(77%: (-B#M# _(:%1-(B#
<="" N# LE(&# D,8D(37# ),3-&()(1-37# '%,(1*# (&# DE3,3D)%,(U%*# 45# )E%# 'E5&(171.(D
(::3)8,()5# 1 +#:3-5#41*5#1,.3-&#3-*#&58)%:&# (.(#%)#3TABH# AHLE, 18.E18)#)E%o#

%0-)(, YoHES:3-#7 (+%0&'3-BH () #(8H 3T E&LH*B, (- #)E(&H' Y, (L#) E3)H)E Vol (-+3-)# (&4 3)#)EYHE(.E
(&M 1+# *5(Hd1, 7 9%37)E# a,.3-(U3) (1-BH# -A%W (&# (%, 3)(/%+# ) 1# (:', 1/%# )EYo#
(-+3-)C&EZ-DY&H1+HE&S,/(/3TH#3-*H#) 1#735H)EYott+18-*3)(1-&#+1,#3H BYESHYEEHT\¥ o0

I #



(&t .%-%,3775# D1-&(*%, Y% BB (" #1,8*%")$+,)$*48-()B#)E3)# (&B#3#EL&'()37#03,*#

OE %, %oH) EYoH&)3++#) 1#'3) (%o-)#, 3) (L#(&H:3(-) 3(-Y%*#:8DE#710%, #) 1#377 10AJAM#-%3,#1-%
1-%#D3,%# B Y#0() EH&Y6/%, Yok 1 #7 (+%6#)E, %3)%- (- #B B+G9&*.%B#a7&1-B#
]1:3-1B#M# @,3/()UB# <=REDS,%.1,B# <=""RE1:)3E3-B#9%)8B# M# L 3-&7%5B#Réke X
|1)E&DE(7*#%)#37ABRE3=20 \F1,*(B#938B#d3,*%-B#M# _E%3,%, Baft==

d(E(-#)E%#bG2WB#3#/3,(%)5# 1+#:%*(D37#%T8(':%-)# (&#88&Y%*#)1#&8"1,)#D3,%¢# 1
)EY%# -%1-3)%B# :1-()1,(-.# /()37# &(.-&B# '%,+1,:(-# 1# 38&(&)(-# GVEHE(-.B#

:3(-)3(-(- #A1*5#)%:'%, 3)8,%BH# 1, #*% 7 (1%, (- #-%D%E&E3,5#*,8.&#3-*#-8),(%-) &#) 1#) E Yot
DE(7*#;$1-DE(-#M#_%3.877B#<==<R#F31%#%)#37AB#"eefR#FDS,%.1,B#<="XR#F1:)3E3-
9%)8BH#M#L3-&7%5BH# ee X ?A#F3-5#1+#)E%E&Y6#*%/(D%E#D1-)(-818&75#D177%D)# E5& (1
1,# 1)B6,# D7(-(D37# *3)3# &),%3:&# )E3)# +78D)83)%# 1-ABR&ID1-*# 43&(&# )E3)#
D3,%.(/%,&%# 3,%# 87)(:3)%75# ,%8&'1-&(47%# +1,#),3-&73)(-.# (-)1# 3D)(1-347%# (-+1,:3) (1-#
'$1-DE(-#M#_%3.877B#<RE31%#%)#37ABH#REDS, %.1,B#<="RE1:)3E3-#%)#37AB#

"eeX N LEY%&YoH *%/(D%E&H ' 1*8DY%i# 38*(47%# 3-*# /(&837# 37%,)&# OE%-# 3# :%63&8,%:%-)
' 1*8DY%*# A5# )EYoH -%1-3)%# 4,%3DEY%E&H )E3)# 1+# )EYo# *BODM&TI s (U%#
'1'873)(1-# )E,%&E17*&B# '1)%-)(3775# &8..%&)(-.# 3-# 34-1,:37()5# (-# 1-%C&#H E%37)E#
D1-*()(1-## FDS ,%.1,B# <="RE1:)3E3-#%)# 37AB# "€ 1-&(*%, (- #)E3)# :3-5# 1 +#

)E%&Yo# 'E5&(171.(D37#3-*# 1)E%,#*3)3# &),%3:&# ', 1*8D%# ) E188&3-*&# 1+# ,%3*(-. & 'Y, #
-(-8) Yo U6, #*35#+ 1, H3H&(-. TV H 3) DS, %. 1, BH#<X BH)E%#+3)3#.%-%, 3)%*#(-#D, ()(D37#
D3,%#8-()&H(&HD1-&(*%, Yo #3H#Y (#$3)3#', 147%: AHZ&H-1)%*#(-#)EYo#(-),1*8D) (1-#DE3")%,B
)E%, %##(&H.,%3)H#'1)%-) (37#+1,#)E%&Y#D1-) (\GLBRAIBRTLT 1.(DI7#3-*#1)E%, #*3)3#
&),%3:8# )1# ' 1/(*%# %3,7(%,# ,%D1.-()(1-# 1+# )BRHA B .# '3)(%-)A# 910%/%,B#

%8&%3, DEH#(&#,%T8(,%*#) 1#%J'71,%#)E(&HOE (DE#, % T8(#6&#D1-&%-) At

#

%o#"1=+66'>.351&'(,5(3 !

19%8%3, DE#(-#:(-1,&H#(&H#'%, : () Yo #1-75# (+#) EYo#t DE (7T*#(&H#%J 18%6*#) 1#-1#1,%#)E3-1
[(-(:37# ,(&I# 3-*# E3&# ) EYo# 1"1,)8-()5# ) 1# 4%-Yo+()# +, 1:# ) EYolt &)BEBHBH "ee\ A#
21-8%-)#(&H,%T8(,%*#,%.3,*7%&&H1+H#OE %) E %, #3#&)8*5H#(8H 3888 &Y #3&H: (-(:37#, (&IE
1, %%, #) 1#  %8&%, /%# 3) (%-)#38)1-1:5A#N/%-#+3) SH&E 3, (;#8%D1-*3,5#,%8%3, DE#E3&H#
'1)%-)(37# +1,#',(/3D5# 3-*# &%D8,()5# 4,%3DEY%&H 1 ,# (-D(*%-)37# +(-*(-.&AH Z*/(&(-.H# )E%#
'3)(%-)# 1,# D1-&%-)% # 1+# ,(&I# (&# 3# -%D%E&&3,5# D1:'1-%-)# )1# &%D8, (- # (-+1,:%*#

I>#
#
!



D1-8&%-)A# b%1-3)%&B# 73DI(-.# D1:'%)%-D5B# %', %&%-)# 3# 8-(T8Y%# ., 18'HIMEH ,%&%3,
&84P%DYE3773,*B#t_E11IB#$%E&I(BHMHZ-3-*BRAZEH)E%5#3, %ot 14/(18& 7T5#8-347%H) 1#
| 1/(*%HD 1-&%-YH1-HAYEIT+H#1+#)E%: &% 7/%&BH#3H#&S, , 1.3)Yo#*%D(&(1-#:31%, #:8&)#*%D (*%
454, 1J5A8

_(-DY%#'3,%-) &Y. 37#.83,*(3-&#3,%6#),3*() (1-37 75H#3-*#7%.37T5H#3T710%*#) 1#, 1/(*Yott
D1-8%-)#+1,#)E%( #-%1-3)%C&H:%*(DI7THD3,%#8-*%, #) EYo#38&8 ) (1-#)E3)H) EYSHE 3/%H)E
-%%1-3)%C&HAY&)H(-)%, % &) &HI)HE Y3, JH3-*#3D)H3D D1, *(-. 75BH(H(&H1-T54#3", 1',(3)%oH) E3)H)E
3,9%#)5'(D3775#) EYet 0Bl #, %8%3, DE %, &#3-*#E%37)E#D3,%#', 1+%&&(1-378&H)8,-#) 1HOE%-
)E%5# 8&%6%I# %, (&&(1-# ) 1# Y%-, 1 7# E%# -%1-3)%¢# (-)1# 963783, BEM)# 37 ABRY==!
Y8,.%&&#%)#37 ABRRAL6BH<==RED @Y%DE-(Y%o#M#S (77 BAHES0-)&H#3, Yot 147 (Yo #
)1# 8-*0,)31%# ) E9BHE. 1-&(4(7()5# 1+# :31(-.# *%D(&(1-&# 1-# AWEIT+# 1+# ) E%(# (-+3-)R# 3#
D1-D%')#%&D, (A%*#(-#)E%ott 7%.37#* 1: BHB&EN6" )#1&"1%,: 21 E%-BHL, %-)373-.%B#
M# 1, (%* Bt <=RA73E%,)5B# <=2A# 910%/%, B#)E%# ', 1I5# D1-8%-)# 3)# 4%&)# %', %8&%-)&H
'3,%-)37#*(&D, %) (1-B#',%-+%, %-D%&H 3-*# +3: (754 BIB%RH <==RE3& 1-B# "ee\ At
Z7)E18.81%*(3),(D#,%&%3,DE%, &#.%-%,3775#3.,%%#) E3)#'3,%-) &H#H&E 18 7*#3D)#(-#)E%#, 1
1+#_SFBHL'(-(1-#(&H#*(/(*%*#0() EH&L: Y#+%69%7 (- #) E3)HOEYo-#%:1)(1-37#(-/%&) ()8, Yok 3-*#
1)E%, #(&&8%&EH3,%#+3D)1,%*#(-B#'3,%-) &#: 35#-1)#3D) 837 75#4%H) EYol: 1&)#&S()347 %YL
:31%,# ; 23-3%(3-#63%*(3),(D#_1D (%) 5BH<RI 7% DHY6)#37 ABRMSET VoY) H3 7 ABRd===
a)E%, # (88&8%&# D3-# (-D78*%KH# "2# EYo# '3,%-)37# 7 BIABHE ¥AIX3D()5B# <?#
(., %&17/347Y%#*(++%, %-D%&H 4%)0%%-# ) EYott'3,%-)&#0()E#,%& %D)#) 1#)E %ot :(-1,C&# D3
OE%-#3,%-)&HE 3/%HY%/ (*%-) 75#,%7 (- TB(&EYo*#, %&' 1-&(4(7()5H#+1,#) E%#: (-1, B#1 #12#3-1)E%
7%.37# .83,%(3-# E3&# 4%%-# 3"1(-)%28-3%(3-# 63%*(3),(D# _1D(%)5B# <5 Z&# 3t
%&87)BHIHD1-8&Y%-)#: 1% T#-%%*&H) 1#%-347%#&8,,1.3)%o#D 1-8&%-) BHY6/Yo-#(+#3H#'3, %o-)H(¢
EYott(-*(/(*8F#D1-&%-)(- At

#
%#%!?.65(3.*|@33-3+/5,18'A.6/,195'(.3.4145 5.6)7 |

G)H# E3&# 4%%-#*%0:1-&),3)%*#)E3)# :3-5#'3,%-)&H 3,%¢# 1%, 5# 0(77 (-.#) 1# Y%-, 1 7#)E%(#
-061-3)YoH(-#,%8&%3, DEH&) SNBBAS, “#%)#37 ABRMYL& 1-#6)#3 7 ABHREYo-H#(+H(H(&H
|-10-#)E3)#)E%, %o#3, Yo & (.-(+(D3-)#.3' &#(-#1-107%*.%6#34 18)#) EVGN QYT B#HH%)H37 ABH
<==| MH#F3-5#0187*#37&1#A%H0(77 (- H#) 1#%-, 1 T#)EY(,#-%1-3)%6#3.3(-B# (+#',%68&%-) %*#0(

IH#



YE%# 1"1,)8-()5#; Y3773, %)# 3TABHKEE(&H (&# +8,)E%,# &8"1,)%*# 45# 3# &)8*5#
D1-*8D)%*#45#F 1, 7%5#%)#37 Al==>?A
63,%-)37H#1'(-(1-&#,%.3,*(- H)EYott%-, 17:%-Y#1+#)E%(#,%:3)8,%#-%1-3)%; & 2#(-) 1#
8%/%,37#,%8&%3, DE#&)8* (Vo8& (-#) EYort*358##+17710(- #4(,) EHOY%, Yott%I3:(-Yo*#/(3#) EYo#88
3# T8%&)(1--3(,%AH 63, %)&#H ' %)%, # (-+3-)&%# (-# )E%# bG2W# OEL1# 0%,%# (-/()%*# )1#
'3,)(D('3)%# (-#)01# 1,# :1,%%# ,%&%3, DE# &)8*(%&# 0%, %# 3", 13DEY%*# 0()E# ) E (&% &8,/%5A1
Z:1-.&)# YEYott e<# (-/()%*# '3,)(D('3-)&# OE1# D1:'7%)%*# )E%# T8%&)(1--3(,%B# "=h#
0D 7(-%*#) 1# 37710# )EVo( # (-+3-)&# ) 1# P1(-# 3-5HRIBH(BRIAGSH 1+#'3,%-)&# 0%, Yot
O(77 (- #) LHE3/%#)EY( #(-+3-); & PHAYoH Y-, 1T T%oxH(-#:87) (‘7 %# &) 8*(Yo&AMN# 1 +#) EY%&Yo#'3,
0%, %¢# 0(77(-#) 1# .(1%H# )EY%(#'%,: (&&(1-#) 1# Y-, 1 7#)E%(# (-+3-):&2# (-#)01# 1,#:1,%#)E3-#
8)8*(%&B#>Th#0(77 (- #)1#D1-8%-)#+1,#)E, %%H 1 #: 1, YBHYRPERI6, Yo#0(77 (- #) 1#
E3/9%# )E%(# (-+3-);&2#'3,)(D('3)%¢# (-#:1,%# ) E3-#)%-# &Sk (P88BB# 38B# $3/(&B# M#
F1,8%BH#H<=28#F3-5#'3,%-)&H#DE 118%#) 1#D1-8%- )#+1,#)EY%(,#-%1-3)%C&H'3,)(D('3)(1-#(-#
%8&%3,DE# &)8*(%&# 4%D388%0# )EY5# 3,%¢# E1'%+87# )E3)# ()# 0187*# & 1 EME ED# 4%-%o+()
(-+3-)# Y3773, *# %)# 37TABH# <==12# OE(7%# D1-),(48)(-.# )1# )E%# 3*/3-D%:%-)# 1+# E%37)
%8%3,DEAHZDDL,*(- #) L+ (-*(- &HASHF 1, 7%5H%)H3T At <==>?B#el h#t1+#) E%#' 3,%-)&H#) E18
YE3)# (+#)E%( #4345# P1(-%*#3# ,%8&%3, DE# &)8*5B# ) EYo# D3, Yokt 1+# (-+3-)&# (-#)E%# +8)8,
% () EMA%HOA4%))%, Q#1 #0/%, 5#:8DE#4%))%, QA#63,%-)37#37),8(& #03&#+8,)E%, #%:1-&),3
OE%-#'3,%-)&#0%, %# 3&1%*B# OdE 1# 0(77# 4% Yo+ ()# +, 1:# ) E%&Yo# &) 8*(%&iQ# (-# OE (DE#¢
%8 1-*6*#) E3)#O+8)8,%#434(%&QBHH\NH#&3(*H#0,%8&%3, DE%, &QB#<>h#:%-)(1-%*#O:54#43.
3-+#<h#&3(*#O-1#1-QA
G)HE3&HA%Y-#&8..%8&)%*#)E3)#)EYo# 341/%0# +(-*(-. &H:35#A%H %7 3) %o #) L#) EYett 7(:()
'3,%-)37# 8-*%,8)3-*(-# 1+# ,(&I# 3&&1D(3)%*# O(E# '3,)(D('3)(1-# (-# 3# QS EBH
j1E-&)1-%BH#M#LEL-.B#"e@3#'3,%-)&HOE 1#D1-8&%-)#+1,#)EY%(,#-%041,-C&#'3,)(D('3)(1-#
:35#4%#%: 1)(1-3775#/87-%, 34T7%#3-*#& 1D (37 75#*(&3*/3-)3.%*#(-#D1:'3,(&1-#) 1#)E1&Yo#
OE1# ,%+88%# ) 1# D1-§UBWEH %)# 37TABH BEL # ()# D187*# &(:'75# A% 3# ,%+7%D) (1-# 1+#
'3,%-)&CH),88&)# (-# 'E5&(D(3-&# 3-*# )E%# ,%8&'%D)# E%5# E3/%# +1,# 'E5&(D(3-&C# 1'(-(1-&
. (-.E37B#a4%,7%B#Y8,.%&&BHMEDBAIH DBH<==HZHF 24 1*% THOLS T 1/(*Yott
'3,%-)&H# O()E# )EY# +7%JI(4(7()5# ) 1# %/ (Y0# )EYot &)8*5# (-+1,: WABTBIIBH ) EY(#
D1-8%-)#', %+%,%-D%&H3)#)E%( #D1-/%-(Yo-DY6H3-*# %, E3'&H#(-#3H#8%)) (- #3035#+, 1:#)E%
E18&'()37B#&8DE#3&H(-#)EY#D1:+1,)#3-*# (/3D5#1+#)E%(#HD-HE L YoAH

N #
#
!



G-#)%, :&# 1 +#OE1#&E 187*#4%#)E%# 1-%&# D1-8&%-)(-.BH#: 1&)#'3,%-)&# +%7)#)E3)#)E
QE187*#A4%#)EYolt 1-%8IDN-&; (- E37#%)# 3TABH BB (- E3THY)H 3TAH ;<==<?C&H#
&)8*5BH#()#03&H+18-*#)E3)He=A"h#1+#3,%-)&H1+#DG2WH#-%041,-&#3-*#e"A"h#1+#3,%-) &#
1+#-1,:37#-%041,-&#,%8&'%D)(1%75#4%7 (%/%*#)EI)H[[3TT#+1,:&# 1+#,%8&%3, DE#O()E#434!
-1#:3))% HE10#: (-1, BH&E 18 T*#4%#D3, (Yo #18)#1-75#3+)%,#'3, %- ) SHER(Yok, Qo*#
D1-8%-)CCAHZH: %, Yo\ A=h#1+#bG2WH'3,%-)&#3-*#X Aeh#1+#'3,%-) &H#1+H#E%37)E5#-%041,
+067)# )E3)B#[[*1D)1,8# &E187*# :31%# ) EYott *%D(&(1-&# 3418)# OE(DE# 434(%&H &E187*# 4
%8&%3,DERH#GH#*1#-1)#)E(-1#)E%#'3,%-)&# &E 18 T*# E3/%#) 1# :31%# 3#*%D(&(1-CCA#LE(&
+8,) R0, #&8"1,) Y #A5HY 8, Y& &HVo)HIT At <==X P#3&H)EVoS#+18-*#)E3)#eXh# 1+#'3,%-) &# (-#
96),18'%D) (/%#&)8*5#3-*#e"n#(-#3#', 18'%D) (/%#&)8*5#0%, %o#3.3(-&)H) EYort 1') (1-#) E3)#3H#
*1D)1,#,3)E%,#)E3-#)EY%e#'3,%-)# &E187*# :31%# ) EYott *%6D (&(1-# (+# 3#-%041,-# &E187*# 4%
Vo-, 1 77%*# (-)1#3#EIGE )%-&1-#%)# 3TAH ;<==12#+18-*#)E3)#IX# 1+#'3,%-)&# 018 T*# A%#
[[8-E3"5#)1#+1,. 1#)E%#D1-8&%-)#', 1 D%E&&EH+1 #),(37&#'38&Y*#A5#)EYo#(-&) ()8) (1-37#%)E(L
D1::()%%CCA# _(-.E37# %)# 3TAH ;<==<?# 37&1# +18-*# )E3)# '3,%-)&# *(*# -1)# 03-)# )E%
~96041,-#) 1#4%##%-, 17 7% H#(-# 3B AOE 18)#) E%(,#D1-8%-) BHY%/%o-#(+#()#03&H D 1-&(*%, %o #
)1#A%HT10#,(&IA#_8DE#*3)3#(-*(D3)%E&H)E3)#'3,%-)&#%J'YD)H#) 1#4%H#3&I%*#+1 #D1-&%-
37710#+1,#)E%(#(-+3-)C&#'3,)(D('3)(1-#(-#,%8&%3, DE#3-*#*1#-1)#+%% T# VH&E 18 T*#A%H 7
)E%#*(&D,%)(1-#1+# E5&(D3-&A

@1, )DE(I1/3#%)H3T Al <="=2#' 1/ (*%&H3#+8,)E%, #%, & %D) (/%H#&8"1,) (- #) EYo#t-% %o #
+1,# +7%I(A7%# 71-.()8*(-37# D1-8%-)# OEYo-# )EY6S# +18-*# )E3)# ()# 03&# 1 1&)# D1::1-# +1 #
:1)E%, &#) 1#4%#3", 13DE%*#+1,#D1-8&%-)#371-%#;\HN ?2A#910%/%, B#(-#&()83) (1-&H#OE %, %
:1)E%,&# 1,(.(-3775#3.,%R1#, 1/(*%# D1-8&%-)B# E37+# 73)%,# DEL1&Yo# ) 1# 0()E*, 30# 3+) %, #
*(&DB&&(1-#0()EH)E%(#EB&A3-*&7'3, @&, 1) DE(11/3B#Y 1573-BH#$%:'&%5B#MH]53-Bi
<="= PHLEYo#(-1%8&.)(.3) (1-#,%/%37%*H)E3)# %&Y%-DYot1+#41)EH'3,%-)&H*8, (- #) EYHD 1-&%-
' 1D%&&H (-#)EYoH %3, 754 '1&)-3)37# %, (1*# (-D, %38Yo8&H 3# & & (RIRHR Y :31%&:#

14)3(-(-.# D1-&%-)# :1,%# 7(1%FB G-# 3# ,%D%-)# N8,1'%3-# $%7'E(# &8,/%5# 1+# '3,%-)#
%' %8&%-)3)(/%&# 3-*# D7(-(D(3-&# FEABE)# ) 1# %&)347(&E# 3# D1-&%-&8&H 4%)0%%-#
'3,%-)# %', %8%-)3)(/%&H 1+# -%1-3)37# 38&&1D(3)(1-&# 3-*# E%37)ED3,%# ', 1+%&&(1-37&
D1-D%,-(-.#)EYBY8*5#-+1,:3)(1-#%%: % #%&8&Y6-)(3THASHAL)EH'3,) (Yo&H) 1#(:', 1/%H)EY#
%D, 8():%-)#1+#-%1-3)%8&H#(-) 1#D7(-(D37#), (37 &BH () AEBIM+18:3) (1-#&E 18 T*#4YoH

| LI(%*) 1#41)E#'3,%-)&H 3)H#)EYo# &3:Yo%5, 1B# N7 (%B# LE (% 7% BAR(#FRIBRU

If #
#
!



<="f 2#10%/%,BH#D7(-(D(3-&H3.,%%*BH(-#41)E#$% 7' EJEBBH&H ,:3)(1-#D187*#4%#
' 1I(F%* B1#1-T5# 1-%6# 1+#)EYott'3, %-)# (+#)EYeH 1) E%, #03&H-1)#3/3(7347%+# 48)#%:'E3&(UY
)E3)# )E%# 1)E%,# '3,%-)# &ELST*# 4%# (-+1,%*# 3&# &11-# 3&# '1&&(47T%A# 63,%-)
%' %8%-)3)(/%&E8.3., %% HO(EH )E%# &8..%8&)(1-# )E3)# 1-75# 1-%o# '3,%-)# D18T*# 4%
(-+1,:%*# b%5, 1#%)#37 ABHAZY-&% T 8%-) 7 BB+ 7% (47%H#D 1-&%-)#: 1*% 7#) E3)#D3-#4%#
3DD%&&Y6*# 3)# 3# D 1-/%-(%-)# 71D 3)(1-# 3-*#) :%HOE (7%#" 1/(*(- # ) EYo#t 34(7 ()5 ) 1 : 1*(+ 54
1-%C&H#D1-8&%-)#',%+%,%-D%E&H 3+) %, # BUDHHL-#3+)%,#+8,)E%, #D1-&87)3)(1-#0()E#
),8&)%0*#(-*(/(*837 Ak

N/%-#)E18.E# :3-5# &)8*(%&# +18-*#)E3)#)E%# :3P1,()5# 1+#'3,%-)&# +%7)# )E3)#)E%5
&E187*# A4%H#)EYot 1-%8&# :31(-.#)EYott +(-37#*%D(&(1-# 0 E# ,%.3,*&#) 1# ", 1/(*(- # D1-&%-)#
. (-.E37#%)#37ABH#RKE'3-D(DB#S(77(%B#_),%(-%,B#d3))&B#M#_DE TBBHRHVo8#
E3/%#37&1#&E 10-#)E3)#3,%-)&H03-)H#) EYo(,#(-+3-) C&H ESRABNBERMY) E Yo  #1-#8&)8*5#
%-,17:%-)At LEYo# (-+78%-DY%# 'E5&(D(3-&# D3-# E3/%# 1-#'3,%-)&# ,3(&%8&# E%# -1)(1-# 1
&E3,%*#*%D(&(1-#:31(- #OEY%, %o#' E5&(D(3-&#.%-%, 37 75#', 1/ (*%o#) EYoht+3D)&H#3-*#'3,%-) &#
&8"75# )EY%# 1378YBH 7%D# %)# 37TABBMEIY0-# %', %8%-)3)(/%8&H 06it-3)37#
3&&1D(3)(1-&# 3-*#E%37)ED3,%# ", 1+%& MYVe IB& 37 & 1# (-#+3/18 # 1+# E3/(- #3# )E(,*#
‘0, &1-#',%8&%-)#*8, (- H)EYott(-+1,:%*#D1-8%-)#', 1 D%&&BHE&BDE#I&HIH+3:(75#:%:4% #1 #
)E%(,#+3:(75#*1D) W5, 1#%6)#37 ABHSFHE%3I7)ED3, %#', 1+%8&&(1-37&H*(*#-1)H&E3, Yot
)E(&H/(YofH65, 1#Y%)#3 T ABHBEYE %, #'3,%-) &HE 3/%6#&.8..%&) Yo*#)E3HD 1-8 37
A%t ' %8&Yo-)# *8,(-# 3TTH :%%) (B 3)%*# )1# -%1-3)37# D7(-(D37# ),(37# '3,)(D('3)(1-#
4%)0%%-#'3,%-)&# 3-*# D7 (-(DEBEEH )EYo# 3:18-)# 1+# D1-&87)3-)# &8" L M*%* #
*8, (- #)E%#D1-8%-)(-.#', 1D%&&H/%:5 H-#,% & Yo DY EYo#)5'Yott 1+#,%8%3, DE#) 1#0E (DE#
'3,%-)&H 3,968% (- H3&I%*# ) 1# D1-&%-)# ) E%(,# -%04 1, #AXLHE %3B# $1,3-B# |53-B# M#
$%:'&%5B# <="TBHdE(7TW&E3, %*# *%D(&\BI(-# 3"%3,&%# )1# 4%3# +3/18,347%#
&178)(1-#(-HEY% 7' (-.#) 1#,%*8DYoH) EYoH 3, %-) 3THAB, *Yo-HOE (TYHEY 7' (- #) 1#:3(-) 3(-#3,%-) 3T#
38)1-1:5#3-*#+3 :(75#(-*(/(*837()5#*8, (- #3#&), Y &&+8TH#) (HFBBT () JHD3-#,%&87)# (-#
:1,%%# %)E(D37# ', 147%: &1 7%D# %)# 37 ABRHHA,# ) (:%B18,%-)&GHL'(-(1-&# :35#
4%D1:%HTY%&EH Yo' Yo-*%o-)H1-#) EYott E5&(D (3-#) E18. E#3-*#,%8&87) &H(-#) EYo#-%Yo*#) 1#%-34
DE3-.(- #D1-&%-)#1/%,#) (: Yol

Z# F2# :1%%7# 0187*# 377104 '3,%-)&# ) 1# D1-&87)# )E%(,# -%1-3)%C&# E%37)ED3,%
' 1+968&(1-378&BH# 3-*# )EY-# 4%¢# ', 1/(*%o*# O()E# 3-# 1"1,)8-()5# ) LAHBIEE)# )EY(,#

le #
#
I



*(&DB&&(1-&#t 3-*# *%D(&(1-&# 18)&(*%ott 1+# )EY#t E1&'()37# Y%/%-# (+# EYeS# E3*# ', %/(186
*0oD (*%*#,%.3,*(-.#%-,177:%-)#(-#,%&%3,DEA#G)#37&1#377108&# 3,%-)&#) 1#DE11&%#) 1#:3
3t#*%D(&(1-#(-#)E%#',(/3D5# 1+#E1:%#0() EYEMAR 1 J# (-+78%-DY%i#+,1:#3-51-%#H#(
)E%5#',%+%,B#)E%# DE3-D%#)1#,%3DE#18)#)1# 1)E%,#'%1'7%#+1,#&8"1,)# (+#)E%5# &1
&8BDE#3&#D7%,.5B#-%(.E41,&B#,%73)(/%&B#;+1,:37?#&8"1,)#.,18'&#1,#%/%-#D1-)3D)#0()
1)E%, #+3:(7(%&HOE 1#E3*HE 3* #3HR(HF-+3- )11 #3#:87) (T Y% HA(HEBEH#ME_'(%7:3-B#
"ee="M
#it
%#BIC5*.D5/1&'(,5(3 !

NJID78*(-.#&()83)(1-&#1+#%:%,.%-D5#,%&%3, DEB# (-#) E%#%/%-)#)E3)#3#'3,%-# (&t
4%#3",13DEY%*#+1,#D1-&%-)#+1,#.1,%#)E3-#1-XB4:%6-)#&) 8*5BHS 1 7%D#%)#3 7 A#;,<==I17#
,%D1::%-*%*# )E3)# &8DE# ,%T8%&)&# &E187*# 4%# 348 # 3'3,)# 37)EL8.E#
FD@Y%DE-(Y%#M#S (7 7#;<==HPHB3MID# 1(-) &#18)#) E3)#) E%, Yot &#3-1#34&%- DYt +#%/ (*%-D
)1#&8"1,)#)E%(,#,%D1::%-*3)(1#FD@%DE-(Yo#M#S(7 7 BRESHHEH 1 &&(47%H)EI)#S17%D#
%)#37 At <==I?C&#&8..%&) (1-#1+#*%735%*#D1-8&%.- )t: 35HE 3%t 4% %- #A38Yo*#1-#) EYoit, Yo«
1+#&)8*(%&H#A5# 18%#%)#37A#;"eeH?B#Y 1&I#;<==<?#3-*#@8DURBINZBZHEI ?A#
LEY%#(*%3#1+#*%735%*#D1-&%-)#3,1&%#+,1:#3#01,I&E 1'#)E3)#) L 11#' 73D %H#(-#W.3-*3#) 14
%J3:(-%# EYo#t &5&)%:# 1+# 4(1%)E(D37#",(-D('7%&+# .1/%,-(- # 4(1:%*(D37# ,%&%3, DE# 3-*#
D7(-(D37# ),(37&# D1-*8D)%*# (-# )E%# D18-),5A# a+# (:'1,)3-D%# 4%)0%%-# d%&)%,-# 3-*
W.3-*3-# D87)8,37# *(++%,%-D%&# 03&# )EYe# -%%*# )1# (-/17/%# +3:(75# :%:4%,&%# (-# )EC
*0D(&(1-# :3I(-.# 3-*# D1-&%-)# ', 1 D%&&H +1,# W.3-*3-# D() (U%-&A# 63,) (D('3-)&# 3)# ) EYott
01,I&E1'# &8..%&)%*# 3# 03()(-.# 'Y, (1*# 1+# f# E18,&# 4%)0%%-# )EYo# ) (: %t (-*(/(*837 &#
0%, %t 3", 13DEY%*# 3418)# '3,)(D("3)¢ (-# ,%8&%3, DE# 3-*# YE%i#t )(:%i#t )E%5# :31%t )EYott
*0pD(&(1-#) 1#&(.-#)E%#D1-&%- #11B%B#al%771B#M#@308:3B&&H)E18.E# 18%#
%)# 37AH "eeH?C&H# &)8*5# (&t -1)# 43&%o*# 1-# )E%i#t -%1-3)37# D1-)%IIBHSA 79D %)# 37
88..%&)%*# YE3)# \E%i#t +(-*(-.&# ,%.3,*(-.# )E%# (:'1,)3-D%# 1+# ,%&'%D)(-.# D87)8,37#
(-+78%-D%&# D3-# 4%# 3"7(D347%# )1# )E%# :87)(D87)8,37# &%))(-.&# 1+# :3-5# bG2
%-/(,1-:% -)&A# a)E%,# ,%&%3,DE%,&# &8BDE# 3&# Y1&I# ;<==<?# 3-*# @8DU%0&I(# 3-*
F3,&E377#;<==<?#7(1%0(&%#&8"1,)%*#)E%#D1-D%"}#1+#*%735%*#D1-&%-) A#LE%5#'1(-)"
18)#)E3)#&1:%#& 1, #1+#OD117 (- #1++Q# %, (L*#&E 18 7*#4%#(:'7%: %-) %o*#&BDE#) E3)#1-%#
E3/%# )(:%# ) 1# %/3783) %# EY{ 4 1&IB# <==2B-*#)E3)#*%735%*# D1-&%-)# :35#

>=

#
!



E%7'% 3DD1::1*3)%# D87)8,37# -1,:&# O(E# ,%.3,*&# )1# +3:(75# (-/17/%:%-)# (-# )EYo#
*06D(&(IV3I(-#', 1D%&EH 3T T#)EYo#OE (7%#0()E18)#,%*8D (- #)EYo# (:'1,)3-DYoH 1 +#,%8& '%D)#
+1,#)EYEH/(*837# @8DUY%O0&I(#MH#F 3, &E377BRGI#EH-1) Yo )ER#&( .- (+(D3-DYoH 1 +#

)EY%# 03()(-.# 'Y, (1*# (&H %o/ %-# :1,%# ", 1:(-%-)# OEY-# 73-.83.%# (&88% &H BIoRs
:S17%D#%)#37 ABR==!

LEYo# ', 1'1&Y6*H#18"1%, #0, 110$1%&, O#*, 2"#1$%$+, 3")H#IA$6&", *"&"$*)7 #
:21Gh_H1*%7H# (-#)E(&H# ) E%E&(&H# ;438%0*# 1-# 3# F2# DT 3DD1::1*3)%# ) E% &6t
&8..%&)(1-&HABHLI(*(- #'3,%-)&HO( E#)E%# 34(7()5#3-*#1"1,)8-()5#) 1#,%/(%0# &) 8*5¢#
*0b)3(7&H 3-*#:1*(+5¢#)EY6(,# D1-8%-)#' %o+ %, %-DY%&H 3)#3-5)(:%# 3-*#3-50E%, % B# &S DE# 3¢
O(EL8)# )EYe# (::%*(3)%# (-+78%-D%# 1+# )E%# E%37)E# D3,%# &%))(-.# (+# )EY5# ', %+
3DD1::1*3)(-.# +1,# )E%# &8,,1.3)%#108%-)%,C&# -%%*&# 3-# ', %+%,%-D%&# :35#
&),%-.)E%-#1-%CE&HB-*%,8)3-*(- H1+HOEI)H) E%5H3, %oHD 1-8%- ) (-.#) 1#) ES&HY-&8, (- #4%)) % #
(-+1,:%*# D1-&Y%-)# 3-*# A5# " 1/(*(-.# 3t 8%-&%# 1+# D1-), 1 7# :35# E%T'# (-D,%3&%# )EY%(#
D1:+1,)#(-#'%,:())(-.#)E%#&%D1-*3 5#88Yot 1+#)E%( #- Yo A3 RIPHLIBEH (-#)8,-#:35#
7%3*4# ) 1# 3-# (-D,%38Y6# (-# D1-&%-)# +1,#-%1-3)37#*3)3# ) 1# 4% 8&Y6*# +1 # (:%*(3) Yok 3-*
+8)8,96#71-.()8*(-37#,%8%3, DE#&)8*(%&H) E8&H#4%-Yo+()(- #8&1D (%) BHI&HIHOE L T%A
#

%EIF.35!G(,53!95'(.3.41=52,-, |

Z-#9%8&) (:3) %o #"> (77 (1-#1, Yo#) E3-#1-YoH(-#) Y8 % 1-3)%&H3, Yo#4 1 ,-# %)%, #
3--83775#3-*#)EY#-8:4%IH-) (-8%&H) 1#(-D, Yo SEBMEH 1 +#$(: % &BHLEY#63,)-%, &E (#
+1,#F3)%,-37#9%37)EB#0%041,-#3-*#2E(7*#9%37)EB#_3/%#)EYH2E (7* %-B#M#d1, 7*#9%37
a,.3-(U3)(1-B# <="<R#l1,7*# 9%37)E# a,.3-(U3)(1-B# <=M# 6,%)%,# 4()E# (&# 3#
&(.-(+(D3-)#D38E&YoH 1 +AJb; # 7 1&&H 1+#E8:3-#'1)%-)(37#3:1-.&)#&8,/(/1,%&3, DE#
1+#$(:%8H#%)# 37T ABBRIE(IE#D 1. 7(D3)(1-&# ,%&87) (- #+,1:#3#' %:3)8,%#4(, ) EH(&H)EYott
7%3*(- #D3889%6# 1+#-%1-3)37H*9BNE®H 378 1#)EYo# &% D1-*# D388Vt 1+#:1,)37()5#3+) %, #
'-968:1-(3# (-# DE(7* %-# 8-*0b # +(/%# 5%3,&# 1+# 3.%B# 3DD18-)(-.# +1,# 1/%.# 1-%# :(77(1-#
*03) EQH(HE" <H#F 3, DEHL+HS(:%&HY0)HI T ABMEHZ()(1-#) 1# %)%, #4(,) EBHD) (1-&#
(&# 3-1)E%;3P1,# D38&YAH# -%1-3)37# *063) Ekl 7*# 9%37)E# a,.3-(U3)(1-B# <=20#
Z%/3-D%:%-) &t(-#-%1-3)3TH#(-)%-&(/Y%HD 3, YoHE I&HD1-),(48) %o*#) 1#) EYot(-D, % 3&%6*#&8, /(1374
1+#' %:3)8,%#-%1-3)B88)# 710%,#.%8&)3)(1-37#3.%&A# 910%/%, B#%/%-#0()BEBDDY%&E&
-%1-3)37# (-)%-&(/%# D3,%B# )E%# ',%:3)8,%¢# 3-*g1,# D,()(D3775H#&RI Mo )R B4t

>" 4

#
!



(-D,%38%*# ,(&I# 1+# +3D(-.# D1:'7(D3)(1-&B# &8DE# 3&# )E%# 1-8&%)# 1+# 1-%t# 1# 11,0
D1:1,4(*()(%&# 1+# '%:3)8,()5# 3-*# )E%# *%/%71:%-)# 1+# :87)(7%# D1-*()(1-&#
D1-D8,,%-)75#1,#1/%,#)(:YFFA0(- H)E%(,# %)%, :H#A(JESDEHL+H$(:%&H%)H3 T ABB<="<
6,%:3)8,%# -%1-3)%&H 3,%# : 1,%# 7(1%75# ) L#*%/%7 1'# &%/ %, Yot (-+%D) (1-&# 3-*# 3, Yot 3)# 2
(-D,%38%6*#, (&I#1+#+5(- #(+#)E%5#D1-),3D)#3-#(#%D)(1-A#

b%1-3)37#8%' & (&H(&HIHE(.~(+(D3-)#.71437THEY37)E#D1-D%, -A#G ) H(&#3#:3P 1, #D38¢
:1,4(*()5#3-*#:1,)37 ()5 (-#)EY# E(R&IH-9041,-#'1'873) (1-#3%:()) %*#) 1#)EY%# b G 2 W
S, (++(-# %)# STABRIBEK# %)# 3TABIRBEEYH :3P1, ()54 1+# -%1-3)%&H OE 1# *(%ok +, 1:#
-%1-3)3TH&Y' &(&H3, Yot , %)% SHDEHL+H#$S(: %0 8HY0) HBT AR -& (%6, (- #) E3)#:3-5¢
1+#)E%#' %)%, #-%1-3)%&HOE1#&S,/(/%# 1+)Y-#+3DY6#3H#T (+%6) (: %ot 1+#*(8&34(7 () 5#&BDEH:
*0b/%71":%%-)H1+#-%8, 1*06/%7 1":%-)37#+8-D)(1-(-.#(:'3(,:%-) &BHT %3, - (- #*(&34(7 () (%&B#
3-*4 /(&837# 3-*# E%3, (- # ', 147%:&FE 3, DE# 1+# $(:%8&# %)# 37 ABRBKERH# 9%37)E#
a,.3-(U3)(1-B# <="fB# 3# D7(-(D37# *%D(&(1-# &8"1,)# )117# )E3)# D3-# 37&1# (', 1/%#
1-107%*.%# D187*# * 3:3)(D3775# ,%*8D%# )E%&Y%6# (:'7(D3)(1-&# 1,# 3)# )EYo# /%,5# 7%38
(', 1/%H#)E%(,#T837 () SH1+HR(+%AH

Z" 1J(:3)%75H#1-Yott(-#+18 #(-+3-)&H#A1,-H#O() E#3#/%, 547 L0#A(,) EHOV( M C
M >==#. PHOE 1#&8./(1%H#) EY( #+(,&)H#) E, %Yot 35 8H#1+#7 (+%6#%J %, (Yo- DYoH3)#3H: (-(:8 #1+#
%'(&1*%6# 1+# ab_# OE(7%# <>h# 1+# (-+%D)%*# (-+3-)&#H %J'%, (%-DY%# :87)("7%# %'(&1*%8
87)(:3)%75#,%&87)(- #(-#3#.,%3)%, #,3)%H# 1 +#:1,)37()5H#3-*#71-.% # E 1. () BTHE)DE
37ABH"e@KIH#)(:%75#3-*#3DD8,3)%0#*(3.-1&(&# 3-*#),%3):%-)# 1 +# ab_#(&#D,8D(37#+1#
(', 1/%*#&8,/(/3T# ,3)%8&H# 3-*#T837()5H# 1 +#7 (+%6#45#+%D,%3&(- #D1:'7(D3)(1-&H#3-*#1)E%,#
3*/%, 8%6#18)D1:%&AHG-#1,*% #) L#(:' L OBRY* YoH3-*H#8-+%, &)3-*(-. #3418)# ab_#
%T8(,%&H)E%#D1-),(48)(1-&#3,(&(-#+,1:#HE%37)EHD3,%¢#,%&%3, DEBHOE (DE#(-#)8,-#,%T8
)E%#D177%D)(1-#1+#*3)3#+1 #&BDE#3-3758&(&AHZ-375& (&#1+# E5&(171.(D37#3-*#D7(-(D
E3&# )E%# '1)%-)(37# ) 1# 4%t 8&Yo*# 3&# 3-# %I (15 JRARBDL # '3)(%-)&# 3)# ,(&I# 1+#
*0/%71'(-.#/3,(18&# :%*(D37# D1-*()(1-&AH# 910%/%, B# E%# D177%D)(1-# 1+# 'E5&(171.(D3:
*3)3B#&BDE#3&H)E18%6#&) 1, %*#0()E(-#)EYHZ,)%: (&#2718*#D187*#'1)%-)(3775#4%#8&%’
(*%-)(+5(-.# (-+1,:3)(1-A# G)# 0187*# 1-75# A%# ,%&'%D)+8THBARB6% ) 1# 3&I# +1,#
&8,,1.3)%#D1-8&%-)#4%+1,%H#D177%D)(-. BH#(*%-)(+5(- #% 7 (.(47%H'3)(%-) &#3-*#8&YoH&BDEH
+, 1:#3H0G2WH#'3) (%HA

><H



‘ab_B#37&1#D1::1-75#,%+%,,%*#) L#3&H#& (.7 D&Y #& %' & (&#(&#* (&) (-. B (&EY* #
+,1:#%3,75#1-&%)#;-%1-3)37?#&%'&(&#3DD1,* (- #) 1&Yaii# 3% - #M#_'%%,B#
<=">NH#LEYH#H1-&%)#1+# ab_#*%/%71'&#)E,%%#*35&#;(AYA#\<H#HE 18t5A# 3H¥ #4(,)E
_'%%,B# <="R8,(++(-# %)# 37TABRSFHRE(DE# '1(-)# ()# (&# D1-&(*%,%*# 3", D% ) 1#
*(++9%,%-)(3)%# ab_#+,1:#Nab_#43&%*#1-#)E%#D38&3)(/%# 3)ESBoidN# %%, B#
<=">NH#G)#EI&H#4%%-#-1)%*#)E3)#)E%#(-D(*%-D%#1+# ab_#(&#(-/%,&%75#3&&1D(3)%*
4(,)E#0%(.E)8L- #M#_'%%,B#<="28-*#.%&)3)(1-37#3.%#;SZ?#0()E#)E%#(-D (*%-D%#1+#
(-+%D)(1-#(-D,%3&(- #0()E#*%D,%3&(-.#4(,)E#0%(.E)#8-*HSZ#%)# 37 ABREEH(&#
&(.-(+(%&#)EI)#(::3)8,()5# (&#3#.,%3)#,(&I#+3D)1,A#a)E% #,(&I#+3D)1,&#+1,# ab_#(-D78*%
YJEY%# 71N%, # 8&%# 1+# (-/3&(/%# (-)%,/%-)(1-&# ;%A.A# :%DE3-(D37# (-)%,/%-)(1-# 3-*#
(-),3/3&D873,#D3)B%,(U3)(1-?B#+3(78,%#1+#%3,75#%-)%,37#0()E#4,%3&)#.(7I1B#3#',171-.9
*8,3)(1-# 1+# '3,%-)%,37# -8),0)(1-B# E1&'()37(U3)(1-B# &8,.%,5# 3-*# 8-*%,75(-.#
D3,*(1/3&D873,#3-*#,%8&'(,3)1,5#*(&%3&$A&#M#_'% %, BH#<="RH#)177#%)#37ABBieH
377#1+#0E(DE#3,%#7(1%75#'1&&(4(7 () (Y&#+1,#',%)%, #3-*gl,#C Yd#-%1-3)%&#3*:())%*#).
)E%#HDbG2WA

dE(7&)# )E%# 3*/3-D%:%-)# 1+# :%*(D(-%B# :%*(D37# 1-107%*.%# 3-*# )%DE-171.5#
E3/%# 7%*# [14/%*# &8,/(137# 1+#',%)%,:# (-+3-)&# ;(A%A# mX\# 0%%I&# .%&)3)(1-?B# (-#
'3,)(D873,#)E1&%# 0E1#0%,%#41,-# 0()E# 3# c YdB#)E%# (-D(*%-D%# 1+# ab_#E3&#37&1
(-D,%3&%*# (-# '3,377%7B# (-*(D3)(-.# )E3)# )E%# '1&)-3)37# -1&1D1:(37# 1,# D1::8-()5#
%-/(,1-:%-)#;(A%AH#E1&'()37(U3) (2 2F8+%8B&)3(-(-.#:%*(D37#*%/(DY%&H#'735#3#, 1 7% H#(-#
VE%#'3)EL1.%-%&(&#1+#)E%# D I#ZNEY0-\A17110(%U#%)#37ABRE=tM#_'%%,B#
<=">M

N3,75#*%)%D)(1-# 1+# "ab_# (&# *(++(D87)# *8%# ) 1# -1-&'%D(+(D# 3-*# (-D1-&'(D818&7
D7(-(D37#& ;B #M# %%, BH<="2201-3) % &H#0() E#& %' &(&#3,%#1+)%-#*%)% D) %*#OE%0-#
)E%5#3,%#&%,(18&75#(77 A#HLE (&#-1)#1-75#(-D,%3&%&#:1,4(*()5#3-*#:1,)37()5#,3)%&B#48):
,%*8D%&#)E%#1"1,)8-()5#+1,#3#)(:% 78¥#B-7 %) %#,%D 1/%,5#0()E#3-)(4(1)(D#)E%,3'5#
1S, (++(-# %)# 37TABRAHEEXH *3)%B# 3# 4711*# D87)8,%# ,%:3(-&# 3&# )EY%e# O.17*# &)3-*3,*Q4
*(3.-1&)(D#)%&)# +1,#-%1-3)37# &YF&A8atH %) # 37 AB# 2244910%/%, # ) E(&# : %) BB
-1)# (*%37# 3&H ()# (&MPAY8.8: (- # 3-*#8-,%7(347%# 3&# ()# (&#',1-%#)1#',1*8D(-. #+37&%#
"1&()(/%# 3-*#-%.3)(/%# ,%&87)&# *8%# ) 1# )EYo# *(++(D87)5# (-#*%)%,: (-(--#4%)0%%0-# 3# ), 8¢
(-+%D)(1-# +,1:# 3# &3:"7%# D1-)3:(-3)(1+$1-.# M# _'%%,B# <="#Z# )(:%75# 3-*#

>XH
#
I



3DD8,3)%#*(3.-1&(&# 3-*#),%3):%-)# 1 +# ab_#(&#D,8D(37#+1,# (', 1/%*#&8,/(/3T#,3)%&H
3-+#T837()5HL+H#7(+%#A54#%D,%3&(- #D1:'7(D3)(1-&#3-*#1)E%,#3%/%,&%6#18)D1: % &AH

#
%H1.)J>6'+(/!'(!K5.6314.351L.6-.M-*-3D145,5.6)7! !

F1-(01,(-# 1+# 'E5&(171.(D37# *3)3# E3/%# &E10-#(&D6# 3&# 3# '1)%-)(37#
*(3.-1&) (D#)117A# 9%3,)# ,3)%# /3,(34(7()5# :9]C?# (&H *Yo+(-%*# 3&# )EY# 1&D(773)(1-# (-#)
(-)%,/37#4%)0%%-#D1-&%D8)(/%H#E%3, - BBBYQHD Yok 1 +#)EY#NS, 1'%3-# _1D(%)5H#1+#
23 *(171.5#)E%#b1,)E#Z:%,(D3-#_1D(%)5#1+#63D(-.#N7%D),1' E5&(17 12588 )¢ E3&#
4%%-#148%,/%*#)E3)#34-1,:37#9]cH3-*#),3-&(%-)H#IJ#*%D%7%, 3)(1-&#0%, Y%o#' %&Y%-)#
(-H&1:%oH-%1-3) V&t <#) LH<IHE 18, &#A%+1, Yott3HD T (-(DITH#*(3.- 1 &(&H1+HEY0' &(&H(&HD1-+(,
'S,(++(-# M# F11,:3-B# <==A# LE(&# 'E%-1:%-1-# (&# 3)),(48)%*# )1# )E%# 7(1%75#
D1-8%T8%-DY%H#1+#3#858)%:3)(DH(-+73::3)1,5#,%8&' 1-&Y6#&5-* 1:%B#3,) (37 75#:%*(3)%*#
A5#(-+73::3)1,5#D5)11(-%&"3(, DE(7*BH<=FR, (++(-#Y%)#37 ABBRHED0%%/%, B#) E3)HOL, I#
*1%6&%# -1)# )31%# (-)1# 3DD18-)# )E3)# 1)E%,# D1-*()(1-&# 3-*# &()83)(1-&# D3-# ,%&87)# (-#
%*8D%*#9]cH# FDS,%.1,# %)# 37 AB# 2#21-8%T8%-) 75B# :3-5# %3, 75# *06)%D) (1-&# 1+#
‘ab_# 3", 13DE%&H3,%¢#', 1-%6#) 1#,%'1,) (- #+37 8% L& Yo&AH

A H#%J3: T%RB&)8*5H# % &87)&H E3/%# %/%37%*#)E3)# )E%# 13B(8.0BH DlcH
3D)83775#1DD8,, % #(-#3)(%-)&HOQR 18¥8.), % 3:#(-+%D) (1Y GBHOE Y%, %38&H# 3)(%-)&#
O0E# Y_G# &% T*1:# %J'%, (Y%o-D%*# %7%/3)(1-&# (:'75(-BAMB3M, 3)%# DE3,3D)%, (&)(D#
1912 H&D1,%# (&# -%()E%,# %, 5# &%-&()(I%# -1 # /%, 5% &' %D (+(D# (-# (\&# 34(7()5# )1# +1,
:21..(-&# Yo)H# 3TABH <M LES&H 3)# )E(&H "L(-)# (-#)(:%H# )EYo# ' %*(D)(/%# 1378%# 1+# 9]c#
:1-()1, (- #(-#D7(-(D37# 3D) (DY, %:3(-&H8-*%) %, : (-Yo*AHLEYo#, %&87) &HIT&1#E&S.. Yo &)H)E3)H
1,%%#)E3-# P8&)#9|cH 4%E3/(18,8# &E187*# 4%# 3-375U%*# OEVo{H.B)0A4:, %754 1-#
'E5&(171.(D37# (-*(D3)(1-&# ,3)E%,# )E3-# 'ES&(D37# &(.-&# +1,# 3-# %3,7(%,# *(3.-1&(&# 1+
“ab_A##

*O/bA Yo%, # Yo)# 3T AH ;<==12# E3/%# D1-+(,:%*#)E3)#)E%# 3*:(-(&),3) (1-# 1+#3), 1'(-%B# 3¢
:8&D3,(-(D#,%D%") 1, #D38&Y*#73, %o#!3,(3) (1-&H(HIEEY %%, #Y6)#3 T ABKE 2= )06t
Vo)# 37 AH ;<==H?#%J3:(-%o*# 9]CH# 3-*# )E%# ,%73) (1-&E (‘# 4%) 0%%-# ) EYEABHC&H ]
(-)%,/37&H#3-*#)EYoH&'1-)3-%188&#,%&'(,3) (1-H&HT YD) %o #'1'873) (1-#1+#(7T#' %:3)8,%#
(-+3-)&AHG)#038H*(&D1/%, % #)E3)# 710%, #,%73) (1-&E (‘#/378%&#0%,%#&),1-. 75#D1,,%7?
O() E#3#*(3.-1&(&H 1 +#&%'&(&AHLES&H)EY5H#&B..%8&) Yo #)E3)#+8,)E%, #3-375& (&# 1 +#9]cH3

>l #
#
!



9%&(,3)(1-# ,%73)(1-&E(‘'&# D187*# 4%# 3#'1)%-) (374 (H(BB)-+%D)(1-# (-#',%:3)8,%#
-96041,-& # 1+1,)%B8, 387)B#F3(-3,*(B#M# Y %SDEYBIHEDS, %. 1, # %) # 37 Al ;<="<?#
*(&D1/%,%*# )E3)# )E%# *%'%-*%-DYott 1-# 710# O|c# 371-%6# 03&# 7(:()%*# (-# E%T'(-.# )1#
*(++9%,%-)(3) %ot 4%)0%%-#'3) (%-)&H# OE 1#*%6/%7 1'% # ab_#+,1:#'3)(%-)&# OE1# E3*# 710#
]cH#*8%# ) 1# D1-+18-*(-.#+3D)1,&# &8DEH 38H&Bitt 3-*q 1 #)EVo# 88%6# 1+#-3,D1) (D&H 1 #
1)E%,#:%*(D3)(1-828&# 3# ,%8&87)B# +8,)E%,#D7(-(D37#,%),1& %D)(/%#,%8%3, DE# &) 8*(%&
6T8(, %o A

#

%M=+11.6D!.(/1012*-).3-'(,'(145,5.6)7 !

LE(&# DE3)%,# E3&%# ' %&%-)%*# 3-# 3",3(&37# 1+# /3,(188&# D1-&%-)# (&&8%&H 3-*#
+3D)1,8E3)#3++%D)#)E%o#'3,%-)37#D1-&%-)#' , 1 D%E&EHO()E#, %& YoD)#) 1#-%1-3)37#,%8%3
'%,+1,:%*H#0() E (-#)E%oHDG2WHE %)) (- &AHS (/%-#) E3)# 3,%-) &#1+) %-#3D)H#3&H)E%(,#-%1-3) %!
&8,,1.3)%#*%D(&(1-#:31%, 848, (- #)E(&HDE377%-. (- #) (:YoBH) EY%, Yot (&#3#-% Yo #) 1#&8" 1, )#
DE3-.(-#',1J5 #D1-8&%-)#1/% #)(:YA#LE(&#:1)(/3)%*#)E Yol +(,&)#3-*#8%D1-*#,%8&%3, DE#
T8%&)(1-&K# '%D(+(D3775B# 3# -%0# 3" 13DE# )1# (-+1,:%*# D1-8&%-)# (&# ,%T8(,%*A# G)
' 1'18%*#)E3)# 3# D1-&Y%-)# : 1*%67#)E3)# %-347%EH +7%J(47%B# 71-.()8*(-37#3-*#&8,,1.3)%
D1-8%-)#0187*#4%#A4%-%+(D(3TH))&AH L 1#%-347%# &8 DEH +8T)(HBoT8(, %684
D1-8&%-)#:1*%7#)E3)#D3-#D18'7%#D1-8&%-)#*3)3#0()E#&)8*54*3)3#0()E(-#3-#GLH'73)+1, #
3-4#4%#(-)%.,3)%*#0()E(-#3#&58)%:3)(D#'73)+1,:#)E3)#D3-#&8"1,)#:87)('7%#,%&%3, DE#
8)8*(Y&IEYoH#D 1-&%-)#+,3:%01, [#(&H' Yo &YH)HDEI ) Vb At #

>>H



7#B(8'9%4:181:%<1=)&)1>)4'2!@")2&A181)2B&Y%C4!DO(152%1%C)2!
='C%4%0E*FFO(&!)1?152%1%C)2!+'4")(CA

LE(&H#DE3)%,#(-), 1*8D%E&HZ,)%: (&BH#3H#Y (#$3)3#HA3&%*#9%37)E#Z-375)(DEH'73)+1, #
)E3)H&B"L,)&H)EVo#3-3758(&H1-NEEHoB-ESE&(171.(DI7H#*3) 3t (-#, WITH) 1#&8" 1, )#

D7(-(D37# *%D(&(1-# &8"1,)# 3-*# %-347%# D7(-(D37# ,%&%3, DEA# LEYo# Z,)%: (&# '73)+1,#
07%/3-)H#) 1#)E(&H)E Y& (8H#3&H)EYott (-+3-)#D1-&%-)#: 1* %6 T#' 1'1&%*#0187*#.8(*%o#t) EYo#8E
1+#*3)3#/(34)EYH Z,)%: (&H &5E&)Yo: AHZ)H' Yo8Y0- \HIEWA TR #-1)# E3/%o# 34 D1-&%-)#
:0%6DE3-(&:A#

Z,)%:(&# (&# 3# E(.E#+,%T8%-D5B#:87)(&18,D%BH# ,%37#)(:%B# 1-7(-%# E%37)E# 3-37
'73)+1,:# *%/%71'%*# )E,18.E# 3# D177341,3)(1-# 4%)0%%-# )E%# W-(/%,&()5# 1+# a-)3, (1#
G-&)()8)%# 1+# LY%DE-174-B#(1# L%DE# W-(/%,&Pf5 3-*# )E%# GYFAj# d3)&1-#

19%8%3, DE#2%-) (7 18-)#%)# 37 ABHREDS  %. 1, B#<="\AH#G)# (&# 3#Y (3H$BI)+ 1, #
)E3)#37710&#+1,#D1-D8,,%-)¥BY6-)BH#:87)(3.-1&(&H3-*#:87)(\&),%3:#)%:'1,37#
3-375& (& (-#, 098 Pott+1,#'8, 1&Y6&H 1 +#D7 (-(D3T#:3-3.%:%-J#3-*#,% &IPS TIBAHY6)#
37ABH<FEDS,%. 1, B#<="XNi

Z,)%:(8H038&H-3:%*#3+)%, #)EYo# S, %%l # . 1068 &H 1+# DE (7*¥UB3O#%)# 37 AB#
<="=HYT18-)1%)#37ABHREDS %.1,B#<="\HE%# 73)+1, #14)3(-&H#E (. E#t+,%T8%-D5#
'E5&(171.(D37#*3)3#+,1:#-%1-3)37#:1-()1,&#)E3)#3,%#7 1D 3)%*#3)#) EYor(-+3-) CEHA%*&(*U%
Z71-#0 (E#)E%#-%D%E&&3,5#D7(-(D37#(-+1,:3)(1-B#E5&(171.(D37#*3)3#D177%D)%*#(-D7
%7%D),1D3,*(1.,3:#:N2S?B#*%, (/%*#&(.-37&#+,1:#)E%H#N2SH#(-D78*(- #)EYHE%3,)# ,3) Yot
:9]2B# %8&'(,3) 1,54 ,3)%¢# ;]| 2# 3-*# ,%&'(,3)1,5# (:'%*3-DY%# +1,# '8,'18&%&# 1+# 4,%3)E#
*05)%D)(1-Ata) E%, #&RAT3')8, % #  1/(*Yott(-+1,:3) (1-#&BDEHI&HATLL*H' %&&8, Yott; (AYo Al
*(38)17(DB# &5&8)17(D# 3-*# :%3-# A7T11%# ' %&MBYHERE O)E# '8T&Ye# 03/%#
'79%)E5&:1.,3'ES5B#4711*# 1J5.%-# &3)8,3)(1-#:_62B#),3-&D8)3-%18&# 15.%-# 3-*#
D3,41-#*(1J(*%#;2a 2# %3&8,%: %-) &HOE Yo-#&BERIBH(&#3/3(734 7Y AHLE Yot (-+1,:3) (1-#

D3-# 4%# &(:87)3-%18&75# ', 1D%&&Y*# 3-*# ,%)8,-Yo NI &)1,%*# +1,# 73)%,#
3-375&(&H3-*#,%&%HBDS,%. 1, BH<="8¢="\ R88.E#MH#FDS,%.1,B#- /1
!
BH#$!85)7(-).*| @6)7-35)3+65!!
LEYHZ,)%: (&H# 73)+1, H(&HD1: L&Y H1+H+(/YoH* (++%, %-)#D1:' 1-%-) &AHLE (&#D1-8&(&) &H#

1+#)E%K#"2#$3)3H#ZDT8(&()(1-BH<?#a-7(-%HZ-375&(&BHX ?#$3)3#6%, & (8946 MEBH 2#@-10
>Hy

#
!



NJ),3D)(1-# 3-*# >?# ,%*%'715:%-)# D1:'1-%-)&# 3&# &E10-# (-# "(.BH¥&# Z71- # O E#
'06,)(-%-)#D7(-(D37#(-+1,:3)(1-B#ES&(171.(D37#*3)3#&),%3:&#3,%#D1-)(-818& 75#D177%D) %
+,1:#:%*(D37#%/(DY%&BHOE (DE#3, %) EYo-#(-'8)) Yo*#(-) L#) E%#*3) 3#3D T8 (&() (1-#D1:'1-%-)#
1+#)E%#'73)+1,:A# 1:#H)E%o#$3) 3#ZDT8(&() (1-#D1:'1-%-) BH) E%ok*3) 3t &H) ENEREH-)
a-7(-%#Z-375&(&#D1:'1-%-)#O0E%, %#GYFC&H#G-+1_'E%,%#:(**7%03,%# &58&)%:# (8&#8&%0* 4
)1#', 1D%&&H) EYott*3) 3#(-HQBBAHG-#D 1-P8-D)(1-#0()E#) E%#-%075#.%-%, 3)%*#3-375) (D&B#
)E%# ,30# *3)3# (&% &)1,%*# (-# )EYo# *3)3# '%,&(&)%-D5# D1:'1-%%-)# 1+# ))E%e# '73)+1,:A# M #
D7(-(D3P#8%3,DE# '8,'18%&B# )E%# @-107%*.%# NJ),3D)(1-# D1:'1-%-)# %, +1,:&# )EYott
)3&IHL+#3) 34 (- (- #; SF 2H#1-#) EYort*3) 3HA3& Y0 #1-#) EYo#t:%* (DI THD 1-*() (L-#1+H-) %, % &) At

#
008
il Data onl " Result
Babylog 8000 - nline analysis I ,
acquisition /V presentation
(apsuleTech i = e
P Medical s_ e y
server =4 ;
data A e |
hub o SEsis g '
(onfiguration WP Wk g :
) f(Iinica‘l serve > \‘
! ;);Sr?::':on USadaptr InfoSphere Streams runtime

Knowledge extraction Data integriion manager

Cognos

Ontology-driven ;
ruleorg ) o Dataminer  HR Data mover e

Data persistency
Redeployment Knowledge extraction ‘L

I"#3%E&( ) *+&',%-&."'012-34%."
B78%E&#4%9";<=

I 2o
SPADE IDE

=

g

2

Patient

B# 14536',25)3-:51&*-(-).*145,5.6)7!;,-(>! @6351-,!

NJI3:'7%8&# 1+# -%1-3)37# ,%8&%3, DE# 8&(-.# Z,)%: (&% (-D78*%# 73)%# 1-8&%6)# -%1-3)37:
8&%'&(&# ;ab_#;FDS,%.1,B# 23)7%5B# 63*48,5B# M# [3:%&BHBHE'K-1%3# 1+#
' %:3)8,()5# ; LE1::3-*,3:#%)#37ABH#<="XRWE 1::3-* 3:#9%6)# 37 AB#<="1 B#3-%:(3#1+#
' %:3)8,()5 #68.EB#b.B#FDS,%.1,B#Y%7(IB#M#]3:%&BBH=Y:3)8, Vot (-+3-)#'3(-#
 D3(I#%)#37 ABHIBXH &7%%'#031%#D5D 7 (-.#*%) YD) IB##%6)#37 ABH 254

S\ #



Z7)E18.E#Z,)%:(&#(:'7%:%-)3)(1-&#D8,,%-) 75H#E3/Yott- 1#(-+ 78%-DY%#(-#)E%#D7(-(D374
806))(-.B#4A5#D1:'3,(-. #)E%#3-375)(D37#,%E&87)&H)E3)#3,%4#.3)E%, Yo # (-#)E%#'73)+1,:#0()E
D8,,%-)#),%3):%-)#',3D)(D%&B#-%0#'3))%,-&# (W UBES&(171.(D37#*3) 34 D3-# 4%#
(*%-)(+(%*# 87)(:3)%75# D1-),(48)(-.# )1# E%# .137# 1+# %-347(-.# %3,7(%,# *%)%D)(1-# 3-
' %/%:-)(1-# 1+# /3,(18&# E%37)E# D1-*()(1-&# 4%+1,%# D7(-(D37# &5:)1:&# 3ot /(&(47%
'FDS,%.1,B#<="Y
!

B#3012*515(3.3-(IK',2-3.%, |

LEYo# Z,)%:(&# '73)+1,:# E3&# 4%%-# (:'7%:%-)%*# ) 1# &8"1,)# D7(-(D37# ,%8&8%3,DE#
8)8*(%&HO()E(-#DG2WEH3)H/3, (18&HE 1 &) EVEBRHL-#1+#)EVoHD 1-&%-)#: 1 % T# 1'18&%6*#
(-#)E(&#)E%E&(&# 38# 3#1%5# D1:'1-%-)# 1+#)E%# Z,)%: (&# ' 73)+1, #(:'7%:%-)3)(1-#0187*#
&),%-.)E%-#)E%#%J (&K, 13DE#)E, 18.E#(-D78&(1-#1+#&8,,1.3)%# D 1-&Fo)Ik&H
03&#(-()(3775#%'715%*#3)HLEY%HO1&' ()37#+1,# (DIH2E(7*%-#_(DI@ (*&2#(-#<==e#+1 #3#
D38Y6#&)8*5#,%.3,*(-.#73)%# 1-8%)#-%1-3)37#8% '&(&HEBIS, 96t 1, B#<="\RES.E#
M#FDS,%. 1, B#-A0B-#)E3)#*%'715:%-)B# 3#03(/%, # 1 +#D1-8%-)#038&H.,3-)%o*#ASH]N Y #
3)# (DI @ (*&AH7710(-.#)EY#&BDDY%E&+BTHZ ) Y%: (&H(:'7%:%-)3)(1-#3)#_(DI@ (*&BHZ,)%:(&#
2718*B# 3#-%0%,# D718*# D1:'8)A3&%0*# /%, &(1-# 1+#Z,)%:(&H 03&#*%'715%*# O () E(-#
bG2W&# 3)# )E%# d1:%-# 3-*# G-+3-)&# 91&'()37# 1+# |E1* %ot G&73-*# ;dGO|G2# 3-*# )E%#
2E(7*%-C&#91&'()37# 1+#/8*3-# \W-(/YABOE(-# ) E3)#*%'715:%-)B# Z,)%: (&# 03&# 3#
&BMK)8*5# 1+# 3-1)E%, # &)8*5# 0E%, %# D1-&%-)# +1,# )E%# ', (:3, 51ARYBFBBAY, Yot
14)3(-%*A# 910%/%,B# )E%# D1-8&%-)# *3)3# 3-*# &)8*5# *3)3# 0%,%# -1)# 71D3)%*#
%7%D),1-(D3775#)1.%FERMH#%D%-) 75# 03&# )EYott (:'7%:%-)3)(1-# 1+# ) BUH4
Z,)%:(&H# 2718*# 3)# )E%# hG2W&H 3)# FDF3&)%,# 2E(7*,%-C&# 91&'()37# ;F292# OE(DE# 0(77
37710#+1 #E(E#+,%T8%-D5#*3)3#) 1#4%# 8&Yo*H# (-#,%37#) (Yot +1,#3-3758&(&# 3)# :8DEHE(
&'%Yo*&H )E3-# ()&# ' %*%DY%&EDS0. 1, B# <="\RBS.E# M# FDS,%. 1, B# -S04 EYolt
06J'3-&(1-# 1+# Z,)%:(&# 2718*# 'T3)+1,:# ' 1/(*%&# YEYo#t 34(7()5# ) 1H6UBIN 7%
E%37)ED3,%#+3D{QE8RI3% (BH#FNANBHE&3-BHFDS, %. 1, B#M#68. EBHA>

#
BiBI=56:-)5!1.,5/!0+*3-/-15(,-'(.*18512'6.*IC.3.10-(-(> !

LEY%#$3)3#6%, &(&)%-D5#3-*#@-107%*.%#NJ),3D) (1-#D1:'1-%-)&H#1+HB, Yot (&
3-# (-&)3-)(3)(1-# 1+# )E%# %,/(DY%# Y38Yo*# F87)(*(:%-&(1-37# L%:'1,37# $3)3# F(-(-.#

>t#

#
!



L LSF "42#7,3:%01, 1 #HE3): %', %8&%-)B# &58)%:B# :%6)E1*# 3-*# D1:'8)%,# ' 1.,3:#
' 1'1&%*#45#FDS,%.1,#)188"1,)#:87)( V(:%-&(1-37#)%:'1,37#3-3758&(&# LZ?#3-*#
*3)3#:(-(-#$F?# ;FDS,%.1,BH#<="YREDS,%.1,H#%)#37 ABHBH"< B EYott:3(-#+1D8&H
1+#)E%#_LSRe+,3:%01, I#(&#) 1#4, (*. %) EYott .3 4%)0%%-#D7(-(D37#:3-3.%:%:-)#3-*#
D7(-(D37#,%&Y3BHE-3D(7()3)(-.#)EYoH &% D1-*3,5# 88%6# 1 +#*3)3# D177%D) % # +,1:#/3, (186
065 (D37#:1-()1, (- #%/(D%&AHLE, 18. E#) E%H#B&Yo# 1 +#SF#(-#E5&(171.(D37#*3)34&),%3:&B#
CLSF "us %-347%&# )E%# (*%-)(+(D3)(1-# 1+# '%/(18&75# 8-1-10-# '3)EL7L.(%&# 45#
&8"1,)(-.#)EY%#*(&D1/%, 5# 1+#'3))%,-&# 0 E(-#'E5&(171.(D37#*3)3# &),%3:&# )E3)# %I (&)#
' (1,#)1#3#D7(-(D3PHL-#8-*% #(-/1%8&)(.3)(1-#FDS,%.1 #%)#37 AB#REDS %.1,B#
_:()EB#9%)#37AB#"X

LE%6#1,(.(-37#3-*#D8,,%-)# LS$ES, DE()%D)8 %#(&#' %&%- )%*#( #w#%#

'STDM 0 Siream Satc Y Temporst Redalve ) \ '\ 5
Wob Oata Datn Abgtracion Aligrmont ;;‘:o'::l_:: E;T::m Pl o Maragomset | |
ISewL,es Colkation Caledtion || Web vied | Wob Service Vioh Secvics Web Service |
|m9,1m Web Service || Web Servics /| Sarvice | Sarvden  } ) ’
' e rmvereser e eemempemper el gt == ==
! Relative Functional Ageng Rules Ganoramng ;
{STOM' . Agent, Apgent,
Emem rProcessing Agent ) ﬁfempord Ralative Functional Agent, W Rules Generaling |}
L J— Agent__ ||| Agent, Il S L Aaealy, Y
z Modeling Evaluation
gg:g::;;ns { Dsta Vo i;t_a_v';‘:-;—_-—.'- ---------------- 14 -;— 7 :F__ - _1;‘_ \: :’ “Ron ‘: I(‘ """""" :
élo :Undcrst :: Ru‘osaln: S,,‘::;:m :: O(;:::I = :: Statistical ! : Load accepted Rule- |
{CRISP-DM | anding | Generation || [ || Processes | |1 sets into STOM,
| ! iy Ruleset | Hypomess 11 otest | : RuleBase
1 ( ! ! n Hypothesis (||
LNURRURRUUU UV | YU | S————— | SE—— _, e e Hypothesss (11 . R
4 |~ i — | —rem r~ Iy I H h sa'Rle
[ i [ RN xploratory 1!:.- ang Confirmatgry Dala f ypcl as5is/Ru
{STDM 1| Local Cc{:eumnm e w;‘:":' ] Rolatve ([l scross munﬁ‘e sireams !: Mining m"‘g Nult | | generalsd and adced
t Agent i clegn up o L[l A290mest I ror multip patients ) | Hypohlbss ' J\__to the Rulebase )il
1 Tasks ] | comp N ) \ il
H . ! s LD N — SO L. P S N E | /|
L SEmmetee——=L Y | SRR
R et A% -
P I e RS —— \
1 ~ . —— |
— = — |
{Rules Temporal { oat 1
H - ; Study RuloBase H
i Ontologry Rules L Deca |
{ oot iSRS e DN .
o —i| e SR ——
| . ) [ [ |
4 —— - b - i
i Statkc Entity Bty | | yomporal ||| Temporal Vo STOM';Dala
{ | ano Event Stream Data - Oata | . Management |
i | Data Data
| — T *-—Sm;;' : |
{ ' 1 J
T e

..........

I"#$%&2)' @%"#"A21'2AB' 7$%N%N&A-'G'BB-2E2/&"
5678%&#4%9'C."-+9'&-"21F9";/<=>

#
LEY6# LSF ss+,3:%01, [#(&HDL: (&Y #1+#&(IHT35%, &AHZ &H Y W8 Wbt EVott
)1'#)1# E%# 41))1:# )E(&# (-D78*%&# )E%iusBEE 3"()"&, 11%"0$)"& B# L$F 43

>e#



M98 BH#_LSF 45<%"1&H&, %o#, I=13>62@B#_LSF ##."1%,A$&BEB# L$F s=-+"&,
Clob#+#.BH#3-*#_LSF :2$%$@$!$."D"1% #735%,88DS,%.1,B# _:()EB#%)#37ABBK="X

LEY# :87)8.%-)# &58&)%:# OE(-# )E%# _L$E:."1%& #735%.# * (/%&# YEYe# 1/%,377#
+,3:9601, IB#)E%# %J)%-*%o*# 2] GBB# : 1*% 7# 735%  #*%0+(-%&# ) EY#t *3) 34 :(-(-.# ) 3&I&#
3-+H)E%#H_LSF 4#."1% AS&BEHT 35%, #3,%6H) EYott) E, %Yok 3(-#D1:'1-%-) &H1 #735%, &#1+#)E%bi#
_LSF "agt,3:%01, IAHLEYo#-#3-*H=H(-#)EYott_[ B, 3:%01,1#3D,1-5:#,%',%8&%)#)E%b#
%60)%-&(1-&# %-347 (- # &8"1,)}# +1,# :87)( 7%H# ,%8%3,DE# &)8*(%6&# 3-*# -877# E5'1)E%& (&
)%&)(-.# ,%& %D)(/% BEB-13B# <=""2# LSF "w#(-D1,'1,3)%*# )E%# -877# E5'1)E%&(&#

3" 13DE#(-), 1*8D%*#(-#9%3) E#; <==H?#39%3) EB#<=RBP63)E#WFDS,%.1,B#<="2
#

CLSF "uo(&# 48(7)# 1-# )E%%# +18-*3)(1-# 1+# ABGHB-*# %-347%&H# |-107%*.%o#
*(&D1/%,5AE%#2]1&865-*8&), 54 )3-*3,*#6,1D%&&H+1 #$3)3HF (-(-.#;2| G\BF 2#38&H#
3-#3" 13DE# )1# 8&9%0# +1,# )E%# ', 1D%&E&H 1+# 1-107%* Yot *(&D1/%, 5# Y (&# 8)(7(
‘%, +1,:# D7(-(D37# ,%&%3,DE# &)8*(%&# (&# *%)3(1HUH LI PAM D1-&%-)# 1*%7#
D1-&(*%, %o #(-#)E(&H) E%&(&HO187*#%- 3AN T ENAHBL+#)EVo# LER)EHOL, T*HA%&)H
' 3D)(D%#3", 13DE#)1#D1-&%#)A
!
BEI&6',,10(/+,36D1=3.(/.6/!?6")5, |P'6!C.3.10-(-(>! !

[=#&&, 114-&%*5, 3%$IA$*4, >*H#)"8&, O#* 2$%$, @'%:2]G_6 \BF?# 03&#
*0b/%T 1Yo (-#" e H#3&H# 3#:%6)E1*171.5#+1,#*3)3#:(-(- #:$F 2#', 1 D%&&Y6&H# O E(-#) EYott
1-107%*.%# *(&D1/%, 5# +8-D)¢A (.8,%# {AH# 2]G_BBF# E3&H 4%%-# %&)347 (&E Y # 3-*#
3DDY%")%*# 3&# 3# DM-&BE),5# &)3-*3,*# 1 1*06T# +1 # SF# 3-*# 1-107%*.%6# *(&D1/%,5#
:23)7%5B# _:()EB# FDS,%.1,B# M# L,3D5B%883=8# FDS,%.1,B# M# j3:%&B# <=t
FDS,%.1,#%)#37AB#RRBI'L,:3-#%6)#37AB#<TRHEY3,%, B#<=26#2]G_6BF#4,%3I8#
*10-#)E%# 7(+%# D5D7%# 1+# 3#*3)3#:(-(-.#', 1PY%D)# (- P RIHTE(E3& Y& BH# 4% (- K#" 24
A8&(Y0&&HB-*U,&)3-*(-. BH#<?#*3)3H#B-*0,&)3-*(-. BHX2#*3)3#',%'3,3)(1-B#! 2#:1*%7 (- B#
>2H9%/3783)(1-#3-*#H?#%'7 15: %2 3':3-#06)#3 7 ABH<=2HL EV#8% T8%-DYo#1 +# E3&%6&H#
(&# -%()E%,# 3# &),(D)# -1,# 7(-%3,# ' 1D%&&AH 13)E%,B# )E%# 18)D1:%# 1+# %3DE# 'E
*06)%,:(-%&H# OE(DE#'E3&Y0# 1,#& %D (+(D#)3&I#0()E (-# 3# 'E38%0# &E187*# 4%¢# (:'7%:%-) %™/
“9%J)H(,) E#MHO("BH<==2B#:%3-(-. R#L-Yo#: 35HE 3/%0#) L#: 1/%HA3DIH3-*#+1,) E#4%) 0%%-#
)E%# E38Y68H* %' Yo-*(- #1-#)EY6#& %D (+(D#', LPY%D)#4%(- #8-#%,)31%-A

H=#



Business Data
Understanding Understanding

Data
Preparation

—_—
\—/
Deployment ——

Data

Modeling

Evaluation

1"#$%&3'HIJCK LD6'B"2#%2."
,B20-&B'3%4.'5M&A/&A9'AFBF>

#

_(-D%# YE%# D1-D%")837(U3)(1-# 3-*# *%/%71"%-)# 1+# )E%# (-()(3BFR]G_6
:06)E1*171.5B# O)E%# -%%6*&# 1+#*3)3# :(-(-.# 88%,&B# ) %DE-171.(%&# 3/3(7347%B#)5'%&
*3)3HE 3,/%8&) Yo H#3-*#)5'Vo&H1+#+0'T 15:%-JHE 3/%H3 7 THWRI 719648 )#M#S8)0(,)EB#
<==f DHG-#,%8&'1-&%#) 1#)EYo#t: 3-5#%-/(,1-:%-)37THDE3-.%&BH#3# _'%D(37#G-)%,%8&)#S,18'#
. GS?H03&H+1,: %0 ) 1 (-#3-#3))%:#) 1#%-E3-D%# 5 A=H) 1#2]G_ 6BF# <A=#

: 23)7%5H#%)#37 ABRB{Z=¥4, 3-)#M#S 8)0(,) EB#<FE83, (&D37B#F 3,43-B#M#'\%, -3-*%UB#
<="=H-#)EYo# :(\K===8&# 37)E18.E#) 1#*3)%# (1#3"%3,&# ) E3)# (- )(3) (/%&H 3,%# - 1# 71-.%,#
3D)(/%# 1, E(%&BH<=284

23)7%5¢# %)# 3TAH# ;<==e?# ', 1'18&%*# )E3)# OE%-# ) EMBFZ|Go)E1*171.5# (&#

3"7(%*# ) 1# )E%# E%37)ED3,%¢# (-*8&,),5B# &' %D (+(D3775# (-# )E%# D1-WR)BTPH#H )EYeH :-%
(-)%-&(/%# D3, %# %-1(, 1-:%-)B# ()&# 7(: ()3) (1-&# 4%D1:%# %/ (*%-)# %& %D (37 75# OE%o-# ()# (s
8&Y6*H) 1#: 1* 0 THG-)% 77 (.%-)#$3) 3HZ-375&(&H; GSZ 2H858)%: &H)E3)H Vo, +1, #L%:'1,37#$3)3#
F(-(- #:LSF2#1+#) (:%#8&%, (%o&#*3) 3# &BDE#38&H&),%3:&# 1 +#'E5&(171.(D37#*3) 3A#LE%#8&

H"#



1+#2]G 6 \BF#:%)E1*17 1. 5#(&H(-3*% T83) Yot (-#:%%0) (-.#)EYo#(-)%.,3) %o #-%o%0* &H 1 +#LSF#
31(-. #0#%J),%: % TSHDE377%.- (- BH#(+#1)#8-+%63&(47%#) 1#D1:'3, %oH#3-*#9%/3783) %o#&5&) %: &
+,1:#3#D7(-(D37#1,# GSZ# /(%0 DRYRYe5# %)# 37 ABIRHAEY05# - 1)%6# ) E3)H*%& () %o# ) EYott
1-.1(- #%++1,)&H) 1#3%/3-D%#2]G \BF#"A=#) 1#2]G_ 6BF#<A=BH#)E%, Yott(&#-1#, 1/(&(1-#
+1,# 187N (:%-&(1-37# ) (:%6# &%, (%o&# *3)3B# OE(DEHYBIR(-. 75# +1,:(-.# )E%# *3)3#
&18,D%¢#+1,#(-),(D3)YoHSFH#&58)%: &H#)E3)H(-D1,'1,3) %&H)EYo#8&YoH# 1 +#%:'1,37#Z4&),3D)(1
[LZPH#3&H3H Yot 1 # MBIDY&E& (- #8) % 23) 7% 5H#Y%)#37 ABMK ==¢

L9%:'1,37#348&),3D)(1-&#;LZ2# 3,%¢# +%3)8,%&# 1 #'3)) %, - &AL A% S)%o*# , 30#
*3)3B# 3# )3&I# )E3)# )5'(D3775# %:'715&# )EYo# 88%6t 1+# )%:'1,37# ,%38&1-(-.# )%DE-(T8%!
N(&EY%, B# S34435B# M# C(73BAHTEYo-#)EV# LZH#)3&I# (&#'Y%, DY%(/%*# 3&# 3#', 1DY%&&BH#H ()#
(-117/%8&H#A% (- H.(I%-#3H8Y0)# 1 -+¥8]36%*#*3)3B#%6J) %, -3T#9%6/%-) & BH#3-*#IDY, -#
1378#+1,#)E%#'S, 18%#1+#',1*8D(-.#348&,),3D)(1-&#1+#)E%6#*3)3#)E3)H(-)%,' Yo)#'38)H3-*#
' %08Y0-)H &)3)%0&H 3-*#),%o-*&BH#)EI)H 3,%#'%, ) (-%o-)# +1,#)E%# . (/%-# &0 AR, AR T &
"ee\ DHLZH&HL+)%-#8)(7(UY HIHEIDRB.(- #&) Yo' H  (1,4) LHSF23) 7 %5#%0)#37 ABd==¢

G-# )E%# %*(D37# *1:3(-B# )%:'1,37# *3)3# :(-(-.# ;L$F?# )%DEYESt 3,%#
D1::1-75#*%&(.-%*#%()E %, #+1,#%J'71,3)(1-#1,#+1 # %*(D)(1-#'8, 1&%&A#NJI 71,3)1,5#
00)EL*&H(-/17/%# 1 D%&E(- #3#+3) 3438Y6H) 1#+%6)Y%D)#., 18'&H#1+#) (:%H#&%, (Y&HO () E#&(: (73,
'3))%,-&dtt 1+# +,%T8Y%-)# (-)%,/37&H 3-*#)%:'1,37# %7 3)(1-KE{"8B)%,:(-Yot (+# )E%5H
90" Ye8.Y0-)#8&Y6+8THL #' Yo/ (18&75#8-(*%-)(+(%*#,%73) (1-&E (&#4%)0%%-#*3)3#)5'%&#:35
6TS(, 98 #%75#1-#)E%#3"7(D3)(1-#1+#D7(-(D37#*1:3(-#1-107%*.%#) 1#)E%6&YoH., 18'&#1 #
D788)%,&AH# LEY%# )3,.%)# 1+# ' %*(D)(/%+# )% D¥H PRWE3H '3,)(D873,# *(3.-1&(&B#
)E%,3'%8)(D#,%&'1-8&%B# 1,#1)E%, # D7(-(D37#1,#'3)(%-)# D3, YBD EDPGERA(T8% &
&D,8)(-(U%# +1,# D1:4(-3)(1-&# 1+# (-)%,/37&# )E3)# 1+)%-#),3-&'(,%# O()E#t &1:%# )%:'1,37#
%73)(1-&E(#) 1#) E%#)3; BhRIHMHO3, (& 1-BH=f HEYo#D1-&%-)#: 1% 7H#, 1'18&Yo*H(-#
)E(&H#)E%&(&H#%-347%E&H)EY#8)(7(&3)(1-#1+#bG2W#*3)3#+1 #LSF#3D)(/() (%&H)E, 18.E#D?
1+#88,,1.3)%#D1-&%-)%, #' Yo+ %, YHD Y &AH

L1#*3)%B# )E%# :3P1,()5# 1+# hG2W# :%*(D37# ,%D1,*&# 3,%# ,%D1,*%*# (-# 3# :3-837
:3--9%,#:(AYoAHASHE3-* 2B Y0, #,%D 1, *&H#ASHE%IT)EHD3,%o#', 1+%8&&(1-37&AH#LE (&#:%3-&#
)E3)# 'E5&(171.(D37# *3)3# &),%3:&%# /378%&H# 3,%# )5'(D3775# &8::3,(U%*# 1-DY%# 3)# )(:%o#
()%, /378&#: %A AHY/ %, SHX=H1 H#H=H:(-8)%&?A#910%/%, B#&(.-(+(D3-) 75#3)5'(D37#/3,(3)(1-&
16388, %*# ES&(171.(DH#'3,3:%) %, &#3, Y37 %-)#(-#)EY#D, () (D37 75#(77H#1'873)(1-A#LE (&#

H<#

#
!



:963-&#)E3)#D1-&)3-) 7T5#DE3-.(-.#*3)3B#3)#3H# &IMIBNEY D 1-*#4 38 (&# 1+)Yo-#, Yo &8 T )H(-#
(&&Yo*# %0/%-)&H 3-*# 3,%# -1)# %D 1, *%*A# |%8%3, DE# E3&# &E10-# )E3)# )E%E&Yo# (8&&%
%/%-)&HD3-#A%HD, 8D (3TH(-# ,%*(D) (- #&S, /(|3 THIIHEFBSALS, /(3T H#+ YoVt 1 +#&(.-(+(D3-)#
*(&34(7()5H8) %, #96)#37TABREDS%. 1, BH#<="AH#G-#3**()(1-B#-%1-3)37#,%&%3, DE#E3&H#
3*/3-D%*#) 1#) E%6#&) 3. %HOE %, Yo EY6#, %6&%6-DY6#1+#8& %D (+(DHE5&(171.(D37#:%38&8,%:%
1,# (-*(D3)1,&# D3-# E%T'# +1,%D38&)# +8)8,%# 'E5&(171.(D37# %'(&1PBANT BBEY6
1"1,)8-()(%&H#%J(&)#) 1#8&NABRY*H#SFH) 1#*96)%D)#:%*(DI7#D1-*()(1-&#',(1,#) 1#) E%( #
1-8%0)#/(34#)EYott (*%-)(+(D3)(1-#1+#)E%&Yot E5&(171.(D37#'3))%,-&# 3-*#)E%-#(-D1,'1,3)(-.#
)EY%:# 3&# ,87%&# O()E(-# *3)343896# :1*0678&# )1# 377104 +1,# 37%,)# 43&Y%6*# ,%'L,)(-.# 3-*
3D)L-347%#' ,%/%-)(%#),%3): %-) &H) L#AY##8-*%, YBB)T %5496 )#37 ABRRD S0. 1, B#
Y,53-B#28, 5B#M#L,3D5B#=<
NJ3:(-3)(1-# 1+# )E%# 2]G_BF# :%)E1*171.5¢# E3&#H ,%/%37%*# (-3*%T83D(%&#
'3,)(D873,75#(-#3#bG2WHD 1- \043)B3: 75437 7H#) EY6#t E3&Y&AHLEY&YoH(-D78*%6#7 (:()3) (1-&H(-
)E%(,#34(7()5#) 1#*%&D, (407 YEDH. #(-D78* (<K
"N 27(-(D3TT5H# Y7%I3-)# 3-*# '1'8TIWB&Y*# (-+1,:3)(1-# (-# 'E3&%# "#
488(-%&&HB-*Y,8)3-*(-. F
<AtL%:'1,37#38&'%D)&H 1+#)E%o#87)(*(:%-&(1-37#*3)3#371-.#0()E#)E%#D7(-(D37#
&)8*5H(-# E3&YoH<#:*3)3H8-*9h,8)3-*(#?
XA LZH 1+# % 7%/ 3-)#*%) 3(7&H 3-*#1-107%*3988%0: Y- ) (-#'E 3&Y0# 1# :*3) 34
1*067(-.? #
IN# 5&)%:# (-)%.,3)(1-# (-# 'E38&%# # *3)3# 1%%7(-.?R# 2]G_6# "A=#
D1-D%-),3)%&%# 1-# 3"75(-.# &%/%,37# $F# )%DE-(T8%&# )1# 3,,(/%¢# 3)# 1-%i#
OE(DE# 1++%,8# )E%# 4%8&)# ,%8&87)&B# ,3)E%,# )E3-# ' 1/(*(-# &8"1,)# +1,#
(-)%.,3)(1-#1+#)%DE-(T8%& B EBEHEHI-*#L ZH
> Z&EYO&&:Yo-YHL+# 1 DY&EH: (-(-.#,%&87) &HAZ&Yo*#1-#)%:'1,3775#348&,),3D)%*#
*3)3#(-# E3&Y0H>#:%/3783) (- 7#
HA )1,3.%%# (&&8%&B# I-107%*.%t# &E3,(-# 3-*# %', %8&%-)3)(1-# (&&8%&H (-#
'E3&Y6# H# *%'715:%-)?B# (-D78*(-.# :%DE3-(8&:&# 88&%*# +1,# 1-107%* %#
%', %8&%:-)3)(1-BH#&SBEM3*E %, %-D%#) 1#E%37)E#D3, %6o#83-*3,%&
"#3%&' (&$(#%)*(+,,-.(/012&342* ("#$%&*(5(6#7&8*(+,99:

HX#



Z8H)EYott-8:4% #1+#(-)%.,3) %o #LSF#&5&)%: &#D1-)(-8%&H#) 1#:87) (' 75B#)E%, Yok (&H#31
“06%%6*# ) 1# %J)%-*# )E%# 2]BFE :%6)E1*171.5# )1# &8"1,)# )%:'1,37# *3)3# :(-(-. #
: 23)7%5#%)#37 ABHRIFEV5H#%6)H3 T ABH< == ? A#d () E (-#)E3)#%J) %-&(1-B#3**()(1-37#3D)(/() (¥
0%, %#', 1'1&%6*# 3&H*BEY Yo 1 (-#(.8, BAHN ) %-*%o*#) 3&1&#3, Yo#*(&) (- B(&EY*#O()E# 3-#
38&)%, (&I#:N2H3-*H#%J)%-*%*#3)),(48)%6&H 3, %0#:3,1%*#0() E#* 1847 %# 3&) B IRNBBN 24
%)#37ABH#H e

Quallative! quantitative
Abstraction typo
Supports complex abskractions?

TA Technique

Coupling
IDA System Integration | Closed/opan loop systom?

Workflow ordering

High dependency environment?
Population démographics.  ptiet population b Clinlcal application domain

Support for clinleal Investigation?

PHASE 1: Business
Understanding

Clincal Objective*

Clinical knowledge

Patient contextual knowledge

TA Rules
DM-derived?

Expert-derived?
DM and expart-derived?

Populalion-based analysis?
Patlent-centrlc outcome?

Data Mining/TA Goals

PHASE 4: Dafa
Modeling

TA Knowledge Base
Socondary use of data?

Dala callection (study) period
Support for real-time data collection?

CRISP-TDM Ontology domain
Support for distributed data collection? Onlology based? | Onlology scope
Data eollection fagularil Standards compliant?
Data collection frequency | Data sireams
Data description report” Neb st
Numbor of stroams Temporal data Understanding o Noowiige [—.‘ "
Nurmber of conditio ns Data Format® - Support for real-time processing?

Numbsr of patients

Raw data s torage mechanism
Raw data s forage format

Time window of raw data
Distributed raw data?

Number of locations

Data typo
Data quantity"

Raw dala

Clinlcal varlables

Static data

TA storage format

Time window of TA
Digtributed TA?

1"#$%&N)'OP-&AB&B'HIJCKD6'.&-+4B414#Q'34%I1ICK 1*D6'0+2/&/'
5H2-1&Q'&-'21F'5:;;N>>
#
FDS,%.1,# %)# 37AH# ;<=""2# (-), 1*8D%*# ) E%# B6# 6-)1# ) EYo# (-)%-&(/%# D3, %ok

%-1(,1-:%-)A# L1# &8"1,)#)%:'1,37# $F# &' %D (+(D3775# )E3)# 1+#:87) (*(:%-&(1-37# ) (: %o
&%, (Yo&HSFBH)E%5#%6J)%-*%*#()#) 14D, %3) Yol BTt 21G6 Bt; 23) 7%54%6)# 37 ABR#E ==
983-.#%)#37 ABH#<AYLE(&#03&#3DD1:'7(&EY%*#/(31#) E%#3**() (1-#1+#%7 %: %-)&H'%, ) (-%- )#
)1#)E%# :(-(-.# 1+# D7(-(D37#*3)3B# D1-&(&) (-.# 1 +K# "2# 48&(-% &8 8-*%,&)3-*(-.B# <?#*3)3
8-%0,&)3-*(-.B# 12 :1*% 7 (-.B# 3-*# H2#*%'715:%- # 'E38&%&#/(3# ) EY%o# 8)(7(U3) (1-# 1+ ) E%#
_LSF "utt+,3:%01, 1# )E3)# %-347%&H 1-107%*.%# *(&D1/%,5# 1+# -%0# D1-*()(1-# 1-&%)#
pathologies#,1:#'E5&(171.(D37#*3)3#&),%3%BDS,%.1,#%)#37AB#3&"<

LE%# %-E3-D%*# 2]G\BF# :1*%7# E3&# 4%#06734%7%*# 3&# 2]GLE-# )1#
%:'E3&(U%#()&#D3'34(7()5#)1#&8"1,)#)%:'1,37#;L2#3-*#:87)(*(:%-&(1-37#:;-?#D7(-(D37#

HI#



*3)3# FDS,%.1,#%)# 37ABH# 28¥'1)E#)E%#2]G \BF#3-#2]G_6 \LSF#:1*067&#D3-#
A% (' T%: %-) Yo H#(-#', 1 DY &&Y6&H3-#8YD) 1,8#18) & (*Yott 1 +#EH637)ED3, %A
dE(7%#)E%#2]CUBF#A48(7*&#8' 1-#)EYo#&) 3-*3,*B#%J(&)(-. #2] G B#: 1*% 7 B#
-%()E%,# :1*%PAJ'7(D()75# D1-&(*YER4R%D1-*3 5# 8&Y%o# 1+# E%37)EDIREMH-)#
' 1D%&&¢
#

H OH OH OH OH OH OH OH OH OH OH O OH OH OH O OH OH OH O OH OH OH OH

H>¥#



G#1=)&)>)4'1H0?'21="4%<11&0'E*FFO0(&!12'6%>2' J1$01<%&*?%1)2!) 17!
E*((0<)&'15014'1&!111 1

LE(&# DE3')%,# ' %&%-)&# 3# *3)3438%0# *%&(-# &8"1,)(-.# ,%&%3,DE# &)8*(%&#
(-/17/(-.# YEY# 3-375&(&# 1+# '3)(%-)# 'ES&(171.(D37# *3)3# )E3)# &8"1,)&# 3# +7%JI(47%E
71-.()8*(-37B# (-*(/(*837# 3-*# &8,,1.3)%# D1-8%-)# : 1*0%6TA# LE(&# (&# ', 1'18%*# /(3# )EYb#
(-D78&(1-# 1+# 3**()(1-37# )347%&H 3&# 3-# %J)%-&(1-# )1# )EYe# D8, %-)# _%.,/(D%# Y3&!
F87)(*(:%-&(1-37#L%:'1,37#$3)3H#F(-(- #",3:%01,1#_LSF " +?AHLE(&#&8"L,)&H)E,%%#
1+# )E%# +18,# 14P%D)(/%&# -3:%75# %-34THEYEVHO, 110$1%8&, O#*, 2"#1$%$+,
3VHIASS B&", *"&"$NT #:21G0_ A 1%%TH# )1# 4%H# (-)%.,3)%*# O0E(-# *3)343&%#
(-+,38),8D)8,%8&#) 1#37710#+1,#&%D1-*3,54#88%# 1+#*3)3#,%8&%3, DE#&)8*(%&# ) E3)#3-37
&),%3:8#1+#*3)3#D177%D) % #+, 1:#8&%-&1, & (-#,%73)(1-#)1#'3)(%-)#D3,%B#(-&)3-)(3) (1-#
)E%# D1-8&%-)#:1*%7#0()E(-#3#,%8&%3, DE#*3) 3488 E-R.), 3) (1-# 1+#)E%# 21Gb_#
D1-8%-)#:1*% 7#O()E(-#3-#%)E(D3775#3", 1/%*#&%D1-*3, 5#8&Yo# 1 +#*3)3#,%8&%3, DE#&)8*5
OE%,%#8&8,,1.3)%#D1-8%-)#(&H#, % T8(, % AHLEY#T73))%, #(&#*%: 1-&),3)%*#/(3#3# 3)%#Ha-&
b%1-3)37#_ %'&(&#; ab_'Bi7 (-(DITR&Y6H#&)8*5(-#DEI WA, #
#
E#$C.3.1<*515(3,145Q+-65/IP'61&.23+6-(>1&'(,5(3 !
#  LE%#21Gb_#D1-8&%-)#:1*%T#1++%,&H#)E%# (:3,5#+8-D)(1-3D(THRIHIE
+,1:#)E%#7 ()%, 3)8,%%#, %/ (YoO#3-*#-%1-3)37T#D1-)%J)#, %/ (Y08&H(-#DE3') %o, &H<HI-*HXH#
%&'%D) (/%7 5AHLE Yo, Yo SBAIBH 1 3 7% T8(,%:%-)&H#3, Yo#, %o YaBHE Vo, Yok (3H 7 Yottt
#

R+()3-'(.* SO &(,5(311'/5*1/.3.!
45Q+-6515(3 ! 65Q+-6515(3, !
Flexibility (%%A<(=>/18:($4Q | ("4BB&B$(%&H&Y68
9:(0@448&($@&A2(04KB&BS(
(C2&D&2&BO&S

+(HEFG8$($@&A2(0@48&B(G4BS&BS(
((C28D&28&BO&S(H#S(#B'(SATE&((

Surrogate consent 184B#$&8(#2&(AB047C&SABER&BS8(42(| ! (L24M'(04B8&B3S&IAKS(
%&3#%(3GH#2EA#B8(AD$&B( 04B$#0$(ABDA27#$A4B(
#O$(#8($@&A2(B&ABHSEKE(=>/8 | (N1&AB#$#%: (CHSA&KBS(

ABDA427#$A4B(
HH#



Longitudinal consent |(((%%4<(=>/!8:($4( I (;PA%AS' ($4(DA%S$&2(4G

9:(0@448&($@&A2(04BB&BS(( CHSA&BS$8(<@4(7# (P&(
(((C2&D&2&B0&S8 8&YASAPBECH2$SA0AQHE
+(HEFG8$($@&A2(0@48&B((4B8&BS( DA42(#(C#2$A0GY#2(28.8
((C28D&2&BO&S(#$(#B'(SATEHBE( 8$GE"
N:(&B8G2&(0@48&B(04B8&BS(
(((C28D&2&B0&8($#0&(&DD&OF(
(A778&EA#SEY'

Coupled with data QB8G2&($@#$(04B8&BS(E#$#(A8(04GC{(

2888#20@ (83GE' (E#$#(IA)&)(04%%6&0$E

Information QB#P%&( 04B8&B$( 74E&Y%( $4( P&(ABS| | (U2A3AB#Y%(=Va(((((((
Technology <AS@AB( E#$#P#8&( ABD2#8$32G0$G  CU#$D427

&B#P%&( 8&04BE#2'( G8&( 4D( E#S$H#( 288
8SGEARS( $@#$( #BHYW'T&( 8$28#78( 4
04%9%&0$&E( D247( 8&B8428( AB( 2&9
CHSALBS(0#2&

*2E1&R)'1&S$" NE&BSAT-"4A21"-"&/9'-+&'0$%04/&5/>'43'-+&'%&S$"%&B'3$A7-"4A21"-Q2AB'-+& 74AI&A-"4B&1'B2-2'
%&S$"%&.&A-'34%"-+&'%&S$"%&B'3$AT-"4A21"-Q
|

L1# 37710# +1,# )E%# +8-D)(1-37()(%&# 1+# +7%J(A7%BH &8, 1.3)%# D1-8&%-)# 3-*4 71-.()8
D1-8&%-)#3-*#)1#%-&8,%#)E3)#D1-8%- ) H&BIZHE 7% #0()E#,%&%3, DE#&)8*5#*3) 3#: (A%AH
D177%D)%*#69G 2#,%T8(,%*#)E%#21Gh_#D1-8&Y%-)#: 1*%7#) LHAYHIATYoH) LH(*%-) (+5H3-*#7
'3)(%-)#O()E#)E%(,#;&8,,1.3)%?#D1-&%-)%, B#)EY%# DE 1&%-#D1-8%-)#7%/% T#1+#%-.3.%:9
3-#)E%#,%8&%3, DE# &)8*50&)8*(%6&#+1,#0E (DERIHEHHIB) (VB 7% # (-AHLE(&# % T8(,%*#
)EY#3**()(1-H#1+#-%0#)347%&H) 1#) E%o# % (&) (3 DESEYD) 8, Yo#38H&YYo-H(-#+ (68, Yot

#

H\#



Consenter PatientConsenter Patient2Study
ﬂ ConsenterlD D PatientlD StudyID
FirstName u ConsenterlD PatientlD
Surname StartDateTime EnrolimentDate
PhoneNumber Comment
EmailAddress ConsentLevellD
HomeAddress RelationshiptoPatient
StudyExtractStudy ConsentLevel
P PatientiD m ConsentLevellD
P StudyID ConsentStartDate
ExtractionDate ConsentDescription
ConsentLevel I
#
"#$%8&%; ) T&U'-2E1&/'-4'E&'2BB&B"-4'-+&'&P"/-"A#'C*D6y' 3%2.&U4%V
#
LE%#'8,'18%#1 +#3**(- #%3DE#)347 Yot (&#* Yo+ (- V(=434 7 VoM
#
8.M*5! ?2+62'5 | |
"4B8&B$&2 I ( "#C$G2&8( $@&( AE&BSAS'( #BE( 04B$#0$( ABDA27#$AAB( 4D( $

04B8&B$&2

L#$A&B$"4B8&B$&2

H(

"4BB&O$S($@&(CHSALBS(<ASQ@($@&(18G2243#$&:(04B8&BS&2
18G2243#$&:(04B8&B$E2KS(28%#SASBREBEA&BSHBE (EASCYo#
04B8&B$&2K8(04B8&B$(C2&DE&2&BO&(HAH#(#(04BB&BS(%6&H&Y%(

L#$A&B$+=$GE'

"4BB&O$S( $@&( CHSARBS( $4( 1#:( 2& 8EFF@ESGEALS( $@#S( $G
04B8&BS$&E (P ($@&(18G2243#$8:(04B8&B$E2(34(P&(&B24%Y&E ()
$@&(E#$8(&B24%%7&BK(P&3ABS

=$GE'QM$2#0$=$GE'

SE&B$ADALS( $@&( CHSA&BS( C24DA%E( &M$2#0$ABLRBRH2B(
8$GE'WS$GEA&S

"4B8&B$X&HE&Y

>&DAB&S( $@RIAIGS( 04BS&BS( %&HEI6( 4D( &B3#3&7&B$( P#8
8896&0$&E( #H#AY#PY&( 04B8&BS( C2&D&2&BO&( #BE( $@&( 8
889&0$&E(04BS&BS(4CSALB
SB($@&(&H&B$($@#$($@&(04BS&B$(%&H&%(4C$A(W9£$ME¢ES
@& (8SH2$(E#S&(<A%Y(P&(7TAEADA LB (RIS @AHS@ & (0@#B
A7C%&7&BY&E

*2E1&( ) T&U'-2E1&/'2AB'-+&'0$%04/&'43'2BB"A#'&27+'/0&7"3"7'-2E1&'-4'E&'2BB&B"-4'-+&'4%"#"'A21'2AB'7$%%&A-'
C*D6 "gB2-2E2/&'.4B&1'

#

Hf#



L347%H#D7%3, 75# (*%-)(+(%&#)E%# ", (:3,5# 1965;8 7B# +1,%(.-#1%5;&2# 3-*# 3)),(48) %8
3&&1D(3)%*#0()E#%3DE#L+#)EYott-%0H) 347%E&AH

| 276-1.6D1J5DS,T  R'65->(1J5DS,T! @336-M+35,
"AB8&B$&2 "AB8&B$8&2F> ( YA28$I1#7&*(=G2B#H7&*(
L@4B&IGT7P&2*(

Q7#AY%;EE2888*(
RA7&;EE2&88(

L#SA&BS"4BB&BS&2 | LASA&BSS>*("4B8&B$E&2 LHSA&BST>*( "477&BS$(
=$H2$>HS&VAT& "4B8&B$&2F> "4B8&BSX&HEIS>*(
Z&YHSAABB@ACSAHSA
L#$A&BS+=$GE' =$GE'S>*(L#SA&BSS>*( | (
QB24%%7&B$EHSE
=$GE'QM$2#0$=3GE' | LASAGBSS>*(=$GE'S> |( QMS$2H0SALB>HEE*(
"4B8&B$X&HE&Y
"4B8&B$X&H&Y ( ( "4BB&BS=$H#2$>HSE&*(
"4B8&B$>&802ACHA4B

*2E1&?)'K%".2%Q'V&Q5/>9'34%&"#A'V&Q5/>'2AB2--%"E$-&/'34%'&27+A&U'-2E1&'-4'E&'2BB&B'-4'-+&'4%"#"'A21'2AB'
7$%%&A-'C*D B2-2E2/&'.4B&1

|
E#1@15(/5/'=8CO '-!@6)7-35)3+65..(//C.3.M.,5 !

LE(&#,%8%3, DE#%.J)%-*&#)E%#*3)343& Yo+ o8- YA HUBRBAT Yol ) EYott+7%I (4T7%BH
71-.()8*(-37#&8,,1.3)%# D1-8&%-)#', 1DY%&&H 3&H# 0% 7 7# 3&# )EVo# 34(7()5# +1,# 3#'3)(%-)# ) 1#
-, 17 7%*#(-#:87)("7%# &) 8*(Y&AH#%0H#)347%&H0%, PEBHYI ST 1 3) 343&Y0# +1, #

'8, 1896&# 1+# &8"1,)(-.# )EYo# *%+(-()(1-# 1+# )E%# D1-&%-)%,B# )E%(,# ,%73)(1-&E(#)1# E!
'3)(%-)#3-*H) EY6(,#T%/% TH#1+#D1-8%-)#; (AYAHY-.3.%: Y- YHT%/% T 2H3)#3-5#.(/%-#1(-)#(-#)(:
~1)%oHH(-H#1(.8, Yo BRH21-&%-JH$3)3AH )8*5#21-8%-)#$T) B0, VeB 0o H#) 1#&8" 1, )#

)E%# (-8)3-)(3)(1-# 1+# D1-8&%-)# 1-# 3# \ABEYS*S# 43&(&AH 21-8%-)%*# 1%73)(/%¢#
L%:'1,37#$3)3 ,D1-)3(-&#)E%#'3)(%-)#)%:'1,37#*3) 3#) E3)HE3/%#A4%%-#%.J),3D) %6 #+, 1.:#
)E%#D7(-(D37#8&58)%:#+1 #'S, 18%&H# 1 +#3#.(/%-#,%8&%3, DE#&)8*5#0E (DE#&3)(&+5#)E%
+1#D1-8%-) At

#

Het#



STDM”O Stream Static Temporal Relative Explorato Confifiata
Web Data Data Abstraction Alignment Datpa Minir:y Data Mininry Rule Management
Services Collection Collection Web Web Web Servic% Web Servicge Web Service
Interfaces | Web Service || Web Service Service Service
5
« ( Relative Functional Agent, Rules Generating
STDM' Agent, Agent,
Agents e - N7 2 - - N -
Processing Agent Temporal Relative Functional Agent; Rules Generating
Agent Agent; Agent
Modelling Evaluation
STDM"y ~ |~=----- s | e | e N | St N N s s |
Extensions || Data 1! Nata Preparation § K it Run [l il
to I Underst Ei DM Ruleset ! i SiS;It?;atnt o For’r\m:ate | ! Statistical | [|i Load accepted Rule- i:
CRISP-DM |, anding 1 Generation | | ©'9 i 1| Processes | || setsinto STDM", 1|
i I 11 Ruleset 1 Hypothesis ! | L i
' i i K | totest 1|} RuleBase [
; i . i i 1.1 Hypothesis | | ||
! : Ol | T - .
n i ) Exploratory Data Mining |( Confirmgtery Data i||( Hypothesis/Rule '\l
iggr:\f o | Ais"::f:? Relative across multj;?le streams | i Mining \:NIith Null | !| generated and added i
i i complex Alignment for multiplg patients ) ! Hypothesis ! i to the Rulebase  Jj|:
[ i /’ \\ --------- = S /‘ \\ wwwwwwwwww /’ \\ ———————————————————— /' ‘
Reils STDM",
eal-time
Temporal Study RuleBase Rules
Rules Data Ontology
Static Entity i Relative
'l Temporal
Consent | | “and Event v | 4 STDM"s Data
Data | Management
I
i
\ooi__Study S,

I"#$9%68&<)'OID'43-+&'T$%%&A-'C*DE 3%2.8U4%V 21 4AH# U"-+-+&'2BB"-"4A'43'A&U'-2E 1&/'54$-1"AGB " A'E41B>
#
LE%#1,(.(-37B#%J(&)(-.#)347%&#0()E(-# ) E Vet A) BE3& Yot 3, %+ %' (D) %61 1-
YE#)1'#0E (7% )EYo# 3+*()(1-37#)347%&H 3,%# 18) 7(-Yo*# (-# A1 7*# 3)#)EYott 41)) 1:# ) E(,# 1+
*(3.,3:A #

#



PatientPhysiologicall PhysiologicalDefinition1 <
m D PhysiologicallD PhysiologicallD < TA Rulel
@3 [ PatientiD PhysiologicalName |« K] TARulelD
PK] Datelime [7] PhysiologicallD
Value Rule
A A
Real-time RuleBasel
EventlD
Patientl TemporalAbstractionl m D
PhysiologicallD
m PatientID m D PhysiologicallD m D Y 4
Hﬂa TARulelD
BirthDateTime [71] TARulelD F
. . . RelativeStartTime
BirthGestationalAge TAStartTime
. . ) RelativeEndTime
— Biological Sex < TAEndTime
. . Value
BirthWeight TAValue
BirthLength
BirthHeadC ‘
T Study1 ’TA_ReIativeTimel
StudyID TARulelD
PatientEventl Eventl m Y m D
StudyOwner StudylD
m PatientID m EventID v m P v
StudyName PatientID
@3 [7] EventiD > EventName Y &
StudyDescription < I:E PhysiologicallD
m DateTime EventType Y g D v g
. o EntityRestriction m RelativeTAStartTime
Severity EventDescription
TARestriction RelativeTAEndTime
Value
EventRestriction TAValue
¢ TARelativeRestriction
Consenterl PatientConsenterl
|28  ConsenterD FE [7] PatientiD l
FirstName |:| ConsenterlD Patient2Study StudyExtractStudy
Surname StartDateTime StudylD PatientiD
PhoneNumber Comment PatientID StudylD
EmailAddress ConsentLevellD EnrollmentDate ExtractionDate
HomeAddress RelationshiptoPatient ConsentLevellD
ConsentLevell
|Z8  ConsentLevellD
ConsentStartDate
ConsentDescription #

#
I"#$%8&: )'OID'43'-+& 7$%%&A-'C*D&' 3%2.&U4%V'214A#' U"-+'-+&'2BB"-"4A'43'A&U'-2E1&/'54$-1"A&B"A'E41B>

\" #



E#Y@15(/15(3,13'1375!&40=?  BCO!0537"/! !
L1#&8"1,)#)E%# 1'873)(1-#1+#) E%e#*3)3#0()E(-#) E%oh3**()(1-37HMIBA3&Y0#
)347%&B#3**()(1-37#3D) /() (Yo8H3, YoH3**%o*H) 1) ELSEDGHE 3&YoHHF 170677 (- &I’ A
G:'7%:%-)3)(1-# 1+# 3# +7%J(47%# D1-&%-)# :1*%7# O(77# &(.-(+(D3-)75# (:'3D)# )E%
D1-8%-)#', 1D%&&B#3++%D)(-.#)E%#*3)3# D177%D)(1-#', 1D%&&H 3-*#%-,(DE(-.#)E%#/178
3-#T837G# 1+#*3)3F10(-.#) 1#1)E% #', 1 D%&&Y6&H#O0()E(-#USF6 #A#LEY#D1-8%-)#
' 1D%&E&H A%. (-&# 4%+1,%# 3"7(D3) (1-# 1+# )EVNEIJS " 85", 13DEH)1#1-107%* %#
*(&D1/%, 5A
AT%JI(A7%H D1-8%-)# :1+%7 &# &BDEH 3&# )E%# 1-%t# ', 1'18%*# D3-# &'7()# )E%# .%-%,:
D1-&%-)#', 1D%&&H(-) 1#)E, %VRBEBBE6 #)EVort+177 10¢-.
| # 21-8&%-)#)1#2177%D)#;2<2?K#6%, :(&&(1-#)1#D177%D)#3)(%-)#*3)3
| # 21-8%-)#) 1#G*%-)(+5HOEY)E%,#'3) (Y- )J#-+ () &#(-) 1#,%8%3, DE#21E1, J#;2<G2?KH Y 3&
1-#)E%#,%8&%3, DE#&)8*5CE&#(-D78&(1-#3-*#%ID78&(1-#D, ()%, (3B#)E(&H(&H'%, :(&&(
)1HAYHIATYMIUBO0H)EYott | 1+(7%oH 1+#34'3) (Yo- J#) 1#+9%6)%, :(-Yoi(+#) EY5H#3, Yot
{(-2%7 (.(A7%#+1,#3#'3,)(D873,#&)8*5
| # 21-8&%-)H#) 1HW&YoH; 2<W2K#6%,: (&&(1-#) 1#8&Y6#)EVol'3) (Yo-)#*3) 3##1 #3-375&(&

G-#23)7%5H%)H37 Atk <==e?B#3**()(1-37#3D)(/()(%&H#0%,%¢# ,1'1&%*AOEL#2]G_6
3&H#*%6)3(7%0 (-8, YoHe H{-# &% D) (1-A>#3-*#,%'%3) % #A%T7 LOH(SP6#" X A#I10%/%, B#
3&H#-1)%*#(-#8%D)(1-#<A">BH#3D)(/() (Y6&#,%73)(-.#) 1#D1-&%-)#0%, Yottt 1 )#(-D78*%* At

#

\< #



Qualitative! quantiative

Abstraction type
TA Technique )
Supports camplex abstractions?
High dependel ! tr Supports relative alignment?
jependency environment?

N Coupling
e, paont popuatonbase ) Clniealsplcation domain IDA System Integration | Closad/opan loop systom?

PHASE 1: Business .
Support for clinical Investigation? Clinical Obfactive® Understa nding Workflow orderin

" ta% Clinical knowledge
Pepulstion bised nalyis? Data Mining/TA Goals PHASE 4: Data Patiant contextual knowledg
Patlent-centrlc outcome? Modeling A Rules
Incorporating Knowledg
TAKnowleie B DM-derived?
nowledge Base
Socondary use of data? Expert-derived?

IDA Knowledge Management
DM ahd expert-derived?

CRISP-TDM Ontology domain
Methodol
ogy KRN0 oA Onlology based? | Onlology scop

Standards compliant?

Dala eollection (study) period

Support for real-time data collection?
Support for distributed data colloction?
Data eolleetion regularil

Data collection frequency | Data sireams

Data description report’ Hewaral Web enabled?
Numbor of siraams Temporal data Understanding Knowled:
- plan’ =
Dumber of condions Data Format** Supportfor realufima processing?

Number of patients

Number of locations

Raw data storage mechanism

PHASE 6 Deployment Rawdaty [ oo slorage ol
(& Storage) Time window of raw data

Data storage Distributed raw data?

Data type
Data quantity”

Clinical varlables

TA storage format
TAs | Time window of TA
Distributed TA? #

I"#$%8&=)'OP-&AB&B'HIJCKD6'. &-+4B414#Q'34% 'HIJCK*D6'0+2/&/ !
" 5H2-1&&-'21F'5:;;N>>
#

LE,18.E#)E%#:%)EL*#', 1'1&%0*#(-#)E (&#) E%&(&B#3#+18,) E#E (. EHY%7%: Y- H#(&H 3%
)1# )E%# $3)3# F1*067(-.# %J)%-&(1-&# ', 1'1&%*# A5# 23) 7%5# %)# 3TAH# ;<==e?# ) 1# D3)%,# -
21-8%-)A#LE3)#21-&%-)#%7%:%-)# D 1-) B 7 &# 1+#)EY#D1-8%-)#T%/%T#3" 1',(3) %t
+1,#)B#', 1'18&%*#,%8&%3, DE#&)8*5#)1.%)E %, #0()E#*%)3(78&H 1+#)E%# D1-&%-)#*3)3#+1,#)
*3)3#)E3)HO0(7 THAYHB&Yo H#+1 H)EYo#&YD1-*3, 5#88 Yot 1 -4+ 3) 3#&) S*5AH

LEY%# $3)3#6,%'3,3) (1-# &) %'# (&# %.J)%-*%*# 0()E# 3-# 3**() (1-37#", 1D%&EH &)%'# ) 1#
%-347%#)E%#D1-8%-)#', 1D%&E&H +1,#*3)3# D177%D)(1-#+1,#)E%#&Y%D1-*3,54# 88%6# 1 +#*:
)E(&#D38%B#0%#D1-&(*%, #)E%# ab_#8&)8*5#'1,)(1-#1-75#3-*#D1-&(*%,#)E%#8&%D1-*3,5
8&Y0# 1+# ) E Yol *3)3# D THT JANPBE 75# A5H# ) EY# Z,)%: (&4 2 T3 3&%6&) 8*5AH LE Yo
' 1D%&&H 4%. (-&# O()E# (*%-)(+5(-.# )EYoH %7 (.(47%H# '3)(%-)# '1'873)(1-A#t_%7%D)(1-# 1+# )E
%7 (.(47%#'3)(%-)#'1'873)(1-#(&HA38Yo*#1-#)EYott',%*%)%, :(-%*#(-D78&(1-#3-*#%ID78&(1-#
D, ()%, (3#1+#)E%#INY#3", 1/%*#&)8*EPo#-%J)# &) % # (&#) 1#DE%DI#)E%# _$FCEH#DE18%-#
D1-8%-)# 7%/%7#) 1#*%)%, :(-Yok (+#)E%# -%1-3)37#'3)(%-) C&H# D17 7%D)%*# E%37) E#*3)3#
8&Y0*#+1,#8%D1-*3,5#, % &MBINE+ 1 B1-&%-Vot3) (%-) EA&H) EY-#'1'873)%*#O(()E(-#
)E%&)8*5# D1-8%-)%*#*3)3838)# )EVott &)8*5ty #(-&)3-D%# 1+#)E%ett )8*5# 21-&%-)#
$3)3A#

\X #



E#B=+11.6D !

CLSF " uo(&H#AS(T)H# 1-#)EYoH +18-*3)(1-# 1+# IBEHB-*# 377108# +1,#1-107%* . %#
*(&D1/%,5A#910%/BE)&H#1, (.(-37#*%&(.-#)E%#*3)3438%6#038#-1)#*%&(.-%*#)1#D3')8, Yot
D1-8%-)AH#LE (&#DE3')%,#06:1-&),3)%*#)E3)# 4$DB-#4%#%J)%-*%*#&SDEH)EI)#()#D3-#
37710#+1 #)E%#(-D1,'1,3)(1-#1+#3#+7%JI(47%B#71-.()8*(-37#&8,,1.3)%#D1-8&%-)#', 1DY%&E&
0%7 7#38H) EYot 34(7 () SHHYHBA BYAY#Yo-, 1 77 Y% H(-#:87) (' TYHE&)B* (Yo't (3H) EYor 3**() (1-#1+#
)347TYERLH) EYott% (&) (- #+3) 34 B8%

H# E(&# DE3)%,# ', %8%-)&# )EY%# 3"7(D3)(1-# 1+# )EYoHt %J)%-*04t8-* 4 $EYo#
21Gh_#D1-8&%-)#:1*%7#(-) 1#3#,%),1&'%D)(/%#73)%o#1-8&Yo)#-%1-3)37T#&%'&(&#; ab_?#D38&Y
&)8*5 A

H OH O OH OH OH OHF OH OH OH O O OH OH O OH OH OH O



K#5)4'14&*?B:1$)&'1L14'&!/'01)&)2!'E'F4%4 !

LE(&BE3)%,#68%-)&#3-#(-8&)3-)(3)(1-#1+#)E%#, 1'1&%6*#+ 7% (47%#D 1-&%-J#: 1* % T#
)E3)#03&#(-), 1*8D%*# (-#)EYo#' %/(188&# DEPAALE&)3-)(3)(1-#O(E(-#)EYoH Z,)%: (&#
%8&%3, DE#*3)3438&%6#&)8*5# (&%) 3(7%*#) 1#*%:1-&),3)%# ) EYo#t', 1 D%&EH 1+#D3')8, (-.#)E
D1-8%-)#+1,#)E3)#&)S*SAHURIBT) &#1+#)E3)HD1-&%-) (- # , 1 D%E&&H3, YoH) EY%o-#', %68&%6-)Yo* At
Z#%:1-8),3) (1-#1HY&H3"7(D3)(1-#(-#3# ab_#&)8*5#3)#FDF38)%, #2E(7* %-C&H#I1&'()37#
[F297 #&H)E%-#' %8&%- Ik

Z,)%:(&H 2718*# E3&H 4%%-# *%/%7 1'% # ) 1# " 1/(*Yott 3t , 14080 FHDT 18*# ) 1#
' 1/(*%# E%37)E# 3-375)(D&H 3&%# 3# &%, /(DYAH# LEYo# ',(:3,54 '8, ' 1&Yo# 1+# 8-*%,)3I(-.# )E%b#
‘ab_# D7(-(D37# &)8*5# (&HHITB3)WEYeHt *%'715:%:-)# 1+# Z,)%:(&# 2718*# 3-*# )1#
*0h:1-&),3)%6#()&H, % 7 (34(7 () TBAEB7 () 5#3-*#%++(DBDEBE) %, #2E(7*,%-C&H#I1&' ()3 7#
'F29 HE&H)EYoh+(,&)HE%3IT)EHD3, YoH&()%# , 1/(*(- #+3)3#) 1#) E%oH-%04Z, ) %: (&H#27 18*#3-*#0(
&(:87)3-%188& 75#8&%.,/%# 38H#)EYo# +Y RYHIBBE)H# 1 +#) E (&#-%0# (-+,3&),8D)8,%#)E3)HE3&H
)E%#D3'34(7()5HL+#&) 1, (- #32BY&E (- #:87) (‘T YHDE3--%7&H#1+#*3)3# , 1/ (*%o*#3)H8'H) 1#
"===H#QU ARRO# (&#3#'%*(3), (DH#3D3*%: (DHEY%37)E#&D (%-D%#D%-), %#0()E#3#)%,)(3,5#b G2
71D3)%*# (-# 93:(7)1-B# a-)3,(1B# 23-3*FHDF3&)%,# 2E(7*,%-C&# 91&'()37B# B#f3
<="f4 R@8.E#%)#37ABHIAMEY#&%D1-*3, 5#88%H 1+#)EYe#t*3)3#D177%D)%*#+1,#)E%# ab_
D7(-(D37# &)8*5# 03&# ,%T8(,%*# +1,# )EYo# '8, 1&Yott 1+# '%,+1,:(-.# +(-37# 37(*3)(1-# 3-*#
1%, (+(D3{H 1+#)E%# (:'7%:%-)3)(1-# 1+# Z,)%: (&# 27 BBEH Y6)# 3TABH 2354 EVo#t
E%3,)#,3)98H34(7()5#3-*#,%&(,3)(1-#/3,(34(7()5#D37D873)(1-8&#88%6*#38#3-#%3, 75#1-&%)]
*05)%D)(1-#:%DE3-(&:#+1,# ab

#
H$1012*515(3.3-'(I-(!@6351-, !

LEYo#(:'7%:%-)3) (1-#1+#)EYott+7%I(A7%HD1-8%- )t 100 TH#(-HZ,)%: (&H#2718*#,%T8(,%*
)E%#D,%3)(1-#1+#-%0#)347%&H0()E(-#) DYohE%) R@EI6#D1:'1-%o- )1 +#Z ) %: (&H#)E3)#

E3&# 4%%-# (-8)3-)(3)%*# (-# GYF&# SY<# *3)3438%# :3-3.%:%-)# &1+)03,%A# LE(&#
D1:'1-%-)# 37&1# (-&)3-)(3)%&# )E%# %J)%-*96%/(D%# Y3&Y%o*# F87)(*(:%-&(H37
L9%:'1,37# $3)3# F(-(-# ~,3:%01,1 #; LSF "42# B:%01,1# *3)3# :3-3.%:%-)#
D1:'1-%-)A#LEY%#*3)3#+, 1:#)EY%#D1-8&%-) (- #', 1 D%&&H +1,#)E(&# D3&%6# &) 35#038&# 713*%*
(1) 1#) E%&Y6H) 347%&H(HSY <A

\>#



H#10)0.,3561&7-*/65(V, IK',2-3.*|@6351-,1&*'+/IC.3.M.,5 !
LE%#EDF3&)%,# 2E(7*%-0&# 91&'()37# Z,)%:(&# 2718*# $3)34B8B4D%+1,)E#
Yo+%, %o*# ) 1# 3&# OZ,)%: (&# 2718*# $3)343QBDBAHEEA3, DE# *3)3438%# D,%3)%*# (-#
D177341,3)(1-#4%)0%%-#FDF3&)%,#2E(7*,%-08&#91&' () 37T#3-*#) EY#W-(/%, &()5#1+#a-)3,(1:
G-&)()8)%# 1+#L%DE-121)3# 1#L YoDEHW-(/%, &L, #)E%#*3)3#D177%D) (1-#'3,J#1+#)E%#
Z,)%:(&#2718*83)3438%8&)8*5AHLEYH'S, 18%6# 1 +#)E (& (&4 3#,%8%3, DE#*3)3438%6# (&#)1
D177%D)#3-*#8&3/%# 37 7#)E%e# (-+1,:3)(1-#)E3)# (&HBHFERG-%1-3)37#'3)(%-)#)E3)#
0187*# 1)E%,0(&Yo# 4%# T18&)# 3+)% # (#*(&3"%3,&# +,1:#)E%ott :1-() 1, &A# LE (&# (-D78*%4&#)
D177%D)(1-# E6&(171.(D37# *3)3# + 1:# )EY%# 4%*&(*%t# :1-()1,&# 3-*# %7%D),1-(D#
%T8( :%-)# 371-.# O(E# D7(-(D37# (—+1,:3)(1-# +,1:# )E%(,# %7%D),1-(D# :%*(D37# ,%D1,*#
'NF]?# *8,(-.# )E%# bG2W# &)35A# LEY# (—+1,:3)(1-# :35# A4%# 8&Yo*# +1,# +8)8,%# E%37)E;
%8&%3, DE#&)8* (%&H(-#OE (DE#3-375U (- B(1-H3418)#) EYott 3)(Y%o-)#3-*#1)E%, #&(:(73,#
(-+3-)&H#:35HEWT'# (' 1/%#)EYoH+8)8,%# D3, %6# 1+#)%, :#3-*#' %)%, :# (-+3-) &A# FDF3&)%, #
2E(7*,%-0&# 91&'()37#;F2972# (&# 3# '%*(3),(D# 3D3*%: (D# E%37)E# &D(%-D%# D%-),%# 0()E
)%,)(3,5#bG2WH71D3)%*#(-#93:(7)1-B#a-)3,(1B#23-3*3HEDEE2E (7*, %-CE&H#I1&' ()37B#
<="f3B#<="fARH#68.E#Y%)#37ABH#H<E"1?A
!
H©426"5,,1012*515(35/1P'6!@6351-,1&*'+/IC.3.M.,5!1&'(,5(3 !
LEYSFDF3&)%#2E (7*,%-0R1&' ()3 7Z,)%: (&2 718*#53)3438%6#8&)8*5#; 9 (IN¥
Xf>e \B2#038&H3", 1/%*#1-#3-83, 5H#IBH<="fA#$3)3#+, 1 :#) E%Ho*&(*Vott: 1-()1,&HAY%.3-#
&),%3: (- #1-#F3, DE#EBH#<="f#3-*#)EYo#*3)%# 1+#)E%o#+(,&)# $SF#D1-&%-)#03&#14)3(-%o*#
1-#F3,DE#"<B# <="fA# Z)BYEL(-)# (-#)(:%B#)E%# ab_#',1)1D17#E3L)# 5%)# 4%%-#
3", 1/%*B#48)#)E%#*3)3# D177%D)(1-#+1,# ab_#&)8*5# (&#4%(-.#D177%D)99H)E,18.E4)E
Z,)%:(&# *3)343&%¢# 3", 1/37A# LEY# &%D1-*3,5# 8&%6# 1+# *3)3# &)8*5490)) B/o*#
[+#-4, [+'1)$+, 2")' &, 3-EE#*%, F*$D"GHB, H,:l, $+.#7%7D, %o#, $))-*$%"+5, 4"%")%,
+$%" #1&"%, I"H1$%$+ & EROGNYHIIXX \22HO3&H3" 1/%*#1-H#Z' (TH<HBH<=1EA
LE%#&84P%D)#(-D78& - iBHEL, #)ZYh: (8427 18*#53)3438964#8&)8*5HD 1-& (&) %o*#
1+#)E%#+17710(-.#)01#,%T8(,%86-) &K
" G-+3-)@EL#B,%#3*: () %) 1HE % G 2WHIFDF 38) %, #2E (7%, %-CEHO1&' (BT

\H#



<A63,%-)8&0.83,*(3-&HOE LHE3/%#', 1/(*Yo*#&(.-%o*#(-+1, % #D1-&%-)#+1 #)EYott
%-,17:%-)#1+#)E%GR-);&2#(-) 1#) EYo#FDF38)%,#2E(7*,%-0&#91&' () 37#
Z7,)%: (&#2718*#$3)3438%#:9(INYHXIAS 24

LEY6#8&17%H#&B4P%D)#%JID788&(1-#D, ()%, (3#0%, %o#+1,#(-+3-)&HOE18%#'3,%-)377.83,*(
D1-&%-)#+1,#)E%HZ ) %: (&#2718*#%$3) 34380t (&tt-1)#14)3(-%o*#1 #(&HD()E*,30-A

LEY%oH#&17%#]2# %& (48%t +1,#14)3(-(-. #&8,,1.3)%# D 1-&%-)#0187*#+(,&)# %/ (%0#
)E%# -%1-3)37# 3% (&&(1-# -1)%# +1,# %3DE# (-+3-)#",(1,#)1# 3", 13DE(-.# 3-5# '1)%-)(37#
&8,,1.3)%# D1-8&%-)%, At LEYo# -1)%¢# ', 1/(*%*# )EYo#t |24 O(E# (-+1,:3)(1-#,%.3,*(-.# )E%#
(-+3-)C&%#.%-%, 37#D1-*()(1-#3-*# DE3,3D)P&E)D78*(-. #)E%# 'E5&(D37#%J3:(-3)(1-B#
%638 1-#+1 #3*(&&(1-B#)E%H# 38 &%0&E&: Y- )#3-*#),%3): %-)#'73-# 3&H0% T T#3&H (-+1,:3) (1-#
%.3,*(-# :3)%,-37# E(&)1,5B# 73418,# 3-*# *%7(/%,5A% S(/%-# %3DE# +3:(75C&# 8-(T8%#
&()83)(1-B#)E%o#]2#0187*#)E%-#:31%#3#8&84P%D) (/%#*%D (B HIEHDLBE %) E %, #
1,4 -1)# O# 0187*# 4%# 3" 1',(3)%# ) 1# 3", 13DE# ) E%# &8,,1.3)%# D1-8&%-)%,&# ,%.3,*(-.#
'3,)(D('3)(1-#(-#)E%HZ,)%: (8&#2718*#$3)343&V6#&)8*5A#G+HH00%: % #3", 1',(3)%BH) E%o#] 24
3" 13DE%*#3/3(7347%#&8,,1.3)%#D1-8%- )%, & ?H#) 1#/%,43775#%J'73(-%*#)EW#'S,' 1&%6#1
)EY%H#FDF3&)% #2E (7% %-08&HI1&'()3THZ,)%: (8&#27 18*#$3) 3438YoH&) B*5H#3-*H038&H3/3(7347%H
)1#3-8&0%#3-5# T8%&)(1-&#)E%5#:35#E3/%¢#,%.3,*(- #)E%(,#'1)%-) (37#(-+3-) C&y(-+3-)&CH
8&)8*5# %-,177:%-)# 4%+1,%# ' %&%-)(-.# )EY%:# O(E# 3# 0,())%-# 63,)(D('3-)# G-+1,:3)(1-#
_E%YER%-*(J# Y % 1,#%3DEHL+H)E%(#3*: () Yo*#(-+3-) &AHG-#) EYott%/%- ) E3)#: 32#&8,,1.3)
D1-89%-)%,:&?#DE1&%#) 1#D1-8%-)#)E%(,#(-+3-)#+1,#)E%#'3,)(D('3)(1-B#)E%5#0187*# &%
1-%# 1+#)E%#)01# D1-8%-)# 1) (1-&# 3&H' %08Y%-)%o*# (-#)E%o#, %8&%3, DE#&)8*5# D1-8%-)#+1
[ Z"%-*(IH Y 2KH.8,%64" #8.8::3,(U%EH)EYo#,%8%3, DE#&B4PY%D)#8&%7%D)(1-#3-*#D1-&%- )
' 1DY%&&H(-HB-(+(Yo 1% 77 (-78-.83. % WE H1*%7 Al

HHHH

\ #



Does Isit
Neonate N Approach
¥ neonate meet appropriate to Consent
admitted to ; . parents for N
inclusion approach Provided?
NICU . ¥ consent
riteria? family?
Record
consent
details and
level
Y
Researcher
Option 1
can use ‘_p_ Consent level?
anonymised
data

Does
surrogate
consenter choose
to modify secondary use
consent for
their infant's
data?

NO

Does
surrogate
consenter choose to
retract secondary use
consent for
their infant's
data ?

NO

Continue to use and
analyze collected

data for approved
research purpose(s)

NO

Has former
NICU neonate reached

Option 2

v

Researcher can
link data with
other identified
sources

their 18" birthday?

YES—

"#P%EEVY*+& TAAI&A-'0%A47 &//'34%'-+&',%-&."'H14$B'D2-2E2/&'B"/012Q&B ™ A2AX6Y'B"2#%2.

#

\f #




Z7)E18.EZ,)%:(&#D177%E0%3#H+, 1:#)E%# 1 1:%-)#)EYot (-+3-)# (&# D1--%D)%*#) 1#
)EYo# 4%*& (%ot : 1-() L(BHE (*#-1)H# %-) %, # ) EYolt ,%8&%3, DEH *3) 3438%6#)347%&# 8-) (7#D1-&%-"
03&# 14)3(-%*A# LE(&# :%3-)# )E3)# )E%# &8,,1.3)%# D1-8&%-)%,;&?# 03&# 3" 13DEYe*# +1,#
D1-8%-)#3+)%, #) EYok3* 1&IRIGH#)EY( #-%1-3)%oH(-) L#) EYoHDG2WH3-*#3+) % #) E%#D177%D)(
1+#)E%(#(-+3-)C&#*3)3HE3&H#IT7,%3*5# D 1::%-D%*Atta-75#1-%#'3,%-) C&#0,()) %-#D1-&%-
03&#,%T8(,%*#+1, #3#-%1-3)%C&HY%-, 177:%-)H(-) LH)EYHZ ) %: (&#2718*#$3) 3438%6#&) 8*5 A

bl# &)3-*3,*(U%*# &D,()# 03&8)(7(U%*# 45# )EYe# 12# OEY%-# 3", 13DE(-.# )E%oi#
&8,,1.3)%#D1-8%-)%,&AH# AE(7%#)E%# D1-8%-)#3" 13DE#', 1D%&&H ,%:3(-%60*# D 1-&(&)%-)#
)E,18.E18)#)E%#D1-8&%-)#)(:%#,3-.%B#)E%, %#038# 3#DE3-.%#0()E#,%.3,*&#) 1#)E%#]2C&
' %8%-)3)(1-# 3-*# %J'73-3)(1-# 1+# )E%# 3/3(7347%# D1-&Y%-BHIN{-.# ) EYoet (-()(37#
8)8*5#*(&DB&&(1-A#G-()(3775# ()#038H# %' 73(-%*#) 1#'1)%-)(37#&8,,1.3)%#D1-8&%-)%, &#OL
)O1# D1-&%-)# 1')(1-&# 0%, %¢# 3/3(7347%A# LEY# *(&D8&&(1-# '73DY%*# %:'E3&(&H 1-# )E%
' (I3D5#3-*#D1-+(*%-)(37()5#3& % D) &H#1+H#E%37)E*3) 3(-#3#,%8&%3, DEAAIEEEAD1-)%.]
D1-8%-)# 1')(1-# "2# 4%(-.# ' %8&%-)%*# 3&# FDF3&)%,# *3)3# 3-*# D1-&Y%-)# 1')(1-# <?#
' %08&Y-)%*# 3&H *3)3# )EI)# D3-# 4%i# 7(-1%*A# G)# 03&4# -1)%*# )E3)# )E%, %# 03&# 3# .%-%
*(&D1--%D)#4%)0%%-#)E%#&S, ,1.3)%H#D1-8&%-)%,&H#8-*%0,&)3-*(-. #4%)0%%o-#)E%#',(/3D5#
3-%# D1-+(*%-)(37()5#B# ,%&%TBY) E (D& D1-)%J)# %,&88&%# E10# )E%( # (-+3-)&CH *3)3#
D1-),(48)(1-# 0187*# 4%# 4%-%+(D(37# +1,# +8)8,%# ,%&8%3,DEA# 21-&%T8%-)75B# )E%
DE3-.%#(-/17/%*#', 1/(*(- #'3,%-)&#0() E#7%&&H#) % DE-(D37#*%)3(7#3418)#D1-&%-)#1")(1-#
<A#]3)E%,#)E3-#+1D8&(-.# )E%o# *(&DB&&(1-# 1-HYsBURG# )E%, %o# 0%, %# ) 01# O5%&QH#
1)(1-&B# 1')(1-# <# 03&# ' %&Y%-)%*# 3&# 3# ' 3D)(D3T# :%)E1*#)1# +3D(7()3)%# 71-.()8*(-37#
%8%3, DE#45#06:1-&),3) (- H)EYoH(:'1,)3-DYH1+#4%(- #347%#) 1#D 1-*8D)#+8)8, %o#, %&%3, DE
1-#0E3)H#E3"%-&#) 1#FDF3&)%,#2E(7*,%-08#91&'()370&#bG 2WH/-+8L)BAR) % 75B#
)E%#*3)%# 1+#0EY%-#) E (&# DE3-.%# (-# D1-8&%-)#', 1D%&&H# 1DD8, ,%*# 03&#-1)#), 3DI%*A#
)E(&# ,%38&1-B# D1-&%-)# 1')(1-# &% 7%D) (1-# E3&# 4%%-# 71-.()8*(-3775# 3-375U%*# ) 1# &%
DE3-.%&%# (-# *(&),(48)(1-# 1+# D1-&%-)# 1)(1-# 1DD8, %*# 1/%,# )(:%# )E3)# D187*# 4%t
3)),(48%*#'1)%-)(3775#) 1#) E(&H#DE3-. Yot (-#: %) EL#+1 #,% DdB():%-)
#
HBI45,+%3,! 'PI@6351-,1&*+/IC.3.M.,51&'(,5(3 !

G-H#)EYoH&'3-H#1+HT%&EH) E3-#1-Y0#: 1-) EBH#AY%. (-- (- #(-#%3, 75#F 3, DEH) 1#Z' (TH1+#<="1B
+(+)\B-Yth G 2WHAY*#&'3DY%&H3)#FDF 3&) %, #2E (7% %-CE&#91& () 37THOYH HBEBTBYHB#)

\e #

#
!



*3)3#D177%D)(1-#+1,#)EYHZ, ) %o: (827 18*H$ I3B4BRYoMH HA%* & BH) E %, Yo#0%, Yo fHAY* &t
(-#)E%¢# %/%T# X# DG 2WH 3-*# X# A%*&# (-# ) EYort *% 7 (| B BUBBLPANEH ) EYott %I3D)#
*3)%&B# &' %D (+(D# 4%*# -8:4%, &# 3-*# ))EYott ) 1)3T# -8:4% # 1+# 4%*&# )E3)# 0%, Yo# &%0)# 8'4
D177%B)#6-)#*3)3#+,1:#D1-&%-)%*#'3) (% JRA

C.35190&;!15/,! ! =25)-P-)!I5/19+1M56, ! 8'3.*19+1M56!'P!I5/,
W565!1=53!:2 1
1#20@(-*(+,9] ( \&E(9( 9(
1#20@(9]*(+,9] ( \&E8(+(*(9, ( 9, (
1#20@ (+,*(+,9[ ( \&EB(99/ (+, ( + (
1#20@ (++*(+,9[( \&E8(+9”N, ( N, (
:C2A%(N*(+ 0] \&EB(N9J , ( i (
( L( NOC(N_(#$(99(#T
L( N, #$(9+(CT (
PO 19N Q#s(9(C7(
PO TG #HS(H(CT(
P _9(

#

*2E1&09'Z+&ATIHX'E&B'/0278&/'2-'6762/-&%'H+"1B%&A[/\4/0"-21'U&%&'/&-'$0'-4'27S$"%&'02-"&A-'B2-2'
7411&7-"4A'34%'-+&',%-&."'H14$B'D2-2E2/&'C-$BQ
#

LE%#D1-8&%-)#+8,3)(1-#)E3)H(&H#%3: (-%6*#3-*#3-375U%*#, 3-. %o+, 1. #F 3, DE#'<B#
<="f#)1#$%D%: 4% H# <=B# <="TA# $8, (-.#)E(&# ) (:YoB#)E%, %# 0%, %# 3# ) 1)37# 1+#\HH#8-(T8
3*:(&&(1-&# )1# )E%# F29C&# bG2WA# LEY%# :1-)E75# 3/%,3.%¢# 03&AAHAN=#
3*:(8&(1-&AHN, 1:#)EL&YoH Y-, 17:%-) ZBH1) 37# ket G 2WH'3) (%-)# D1-8%-)&# 0%, Yot
%6DY%(/%*#*8, (- #)E (&H)(:%+,3: % A#G-*(/(*837#'3) (%-) &#0%, Yokt (*%-) (+(%o*#A5#)E%(,#8-(T8Y
CGBN_# (*%-)(+(%,# ;GIMAH, 37# (-+3-)&# OEL# E3*# 3# &E1,)# bG2WH# &)35# 0%,%# -1)#
D1-8%-)%*#*8Y@H71.(&)(D&H 1+#8&%D8, (- .# D1-8%-)# (-#3#/%,5# &E 1, }#) (VB BROAH
"X#*%%'(D) & )EY# )1)37# -8:4%, # 1-+# 8-CIAYBY3 T# (-+3-)&# OE 1# 0%, %ot D1--%D)%*# ) 1#
Z,)%:(&#% #:1-)EA#

#



Monthly Counts of Unique NICU Admissions
March - December 2018
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PARTICIPANT INFORMATION SHEET
Title of Database: McMaster Children's Hospital Artemis Cloud Database

Local Investigator, Department/Hospital/Institution:
Dr. Edward Pugh, Division of Neonatology, McMaster Children's Hospital

Co-Investigators, Department/Hospital/Institution

Jennifer Twiss MD12, Salhab El-Helou'2, lan Doyle34, Jonah Glass34, Catherine Inibhunu34,
John Madill34, Carolyn McGregor PhD34, Aaron Gates 3

Division of Neonatology, McMaster Children’s, Hamilton. 2Department of Paediatrics,
Faculty of Medicine, McMaster University; 3Faculty of Business & Information Technology,
and the 4Health Informatics Research Laboratory, University of Ontario Institute of
Technology, Oshawa, Ontario, Canada.

Sponsor: University of Ontario Institute for Technology/Federal Economic Development
Agency for Southern Ontario

You are being invited to participate in a research database, which is being created by Dr.
Edward Pugh and the division of Neonatology in collaboration with University of Ontario
Institute for Technology.

The purpose of this database is to collect your infant’s data from the bedside monitors and
electronic equipment (for example heart rate, blood pressure) in the neonatal intensive care
unit (NICU) along with clinical information from their electronic medical record (EMR). This
information may be used for future health research studies in which analyzing information
about your infant and other similar infants may help improve the future care of term and
preterm babies.

The monitors and equipment around your infant's bedside display information that is used
to help provide your infant with clinical care. Most of this information is not saved and is lost
after it disappears from the monitors. This database will collect and save all the information
that is produced, so that it can be used for future research projects that will try to improve
the care of NICU infants. As this information is already gathered and displayed at your
infant's bedside, the research database will not present any additional harms, risks or
discomfort. You will not be asked to do anything additional or different.

All infants admitted to the NICU at McMaster Children’s Hospital will be eligible to
contribute their health information to this database for future research purposes.

If you are happy to hear about this research, a research assistant will meet with you to
describe the data collection process and answer any specific questions you may have
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about data storage and use in future research. It is important for you to know that all
studies that make use of your infant’s information will do so as part of a combined data set.
This means your baby will not be identifiable in any way. Your infant’s information will not
be published or disclosed unless you give permission by signing a separate consent form.
If you would like your infant's data to be part of the database we offer two options for
consent:

Option 1) Anonymous data can be used in combination with other similar infant’s data
without further consent for all future studies that are approved by the Hamilton Integrated
Research Ethics Board. This means that no one will know that the information that is
collected came from your infant.

Option 2) Your infant's information stored in this database may be linked using their name,
date of birth or health card number with other research data sets, without seeking further
consent from you. Future studies that are approved by Hamilton Integrated Research
Ethics Board will be able to use this information. This linked data will be made anonymous
before it is used in combination with other similar infants. This means that no one outside of
the research team will know that the information that is collected came from your infant.

If at any time you wish to stop having your infant's data used for research purposes, you
can do so by calling Dr. Edward Pugh at McMaster Children’s Hospital at 905-521-2100
ext. 76342. Once this notification is received, your infant's data will be removed from the
research database and will not be available for any future studies. Your child’s data will
continue to be used in studies where analysis of your infant’s data has been completed up
until the time you removed your consent.

There are no medical benefits to you or your infant from taking part in this database.
However, by participating, you may assist us in continuously learning how to improve the
care of future infants admitted to the NICU.

It is important for you to know that you can choose not to have your infant’s data
collected for research purposes. You may choose not to provide your consent in
which case all of your infant’s data will be deleted from the research system and

only held within the clinical system.

Choosing not to participate in this database will in no way affect your infant's care or
treatment.

As a parent/guardian, you will not have access to the collected bedside data. The collected
data will be maintained until your child’s 18th birthday, at which time we will endeavour to
re-consent your child for continued database participation. If this is not possible, your
child’'s data will be irreversibly de-identified at this time.

Your infant’s data will not be shared with anyone without your consent or as required by
law. By having your infant's personal health information added to a research database
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there is the potential for a breach of confidentiality. Every effort will be taken to ensure that
your information is kept private. The only people who will have access to the information in
the database are Dr. Edward Pugh, Dr. Salhab El Helou, Dr. Jennifer Twiss and Dr.
Carolyn McGregor (PhD). These individuals understand the laws regarding privacy and
have signed a confidentiality agreement. Identifiable data from your infant's medical chart
will be stored within the hospital computing server rooms and maintained with the same
level of security as their medical chart. Since your infant's bedside data that is collected
from the medical monitors and equipment is too large to be stored on-site, it will be given a
unique identifying code that will be stored with your infant’s electronic medical records in
the hospital. Your infant’s personal identifiers will then be removed from the bedside
machine data. Finally, the bedside machine data will be sent to a secure data centre over
secure data cables after encryption and maintained at this site. When your infant's data is
used for research, it will be re-identified on computers within the hospital network. Data will

be collected, de-identified of names and dates and then analyzed in accordance with the
rules of the Hamilton Integrated Research Ethics Board.

All research studies that will be conducted using the database information will be approved
by the Hamilton Integrated Research Ethics Board.

For the purposes of ensuring the proper monitoring of the research database, it is possible
that a member of the Hamilton Integrated Research Ethics Board may consult your
research data and medical records. By signing this consent form, you or your legally
acceptable representative authorize such access.

If you volunteer to be part of this database, you may withdraw at any time and this will in no
way affect the quality of care you receive at this institution.

If you have any questions about the research database now or later, please contact Dr.
Edward Pugh, Division of Neonatology, Office 4F5, Department of Paediatrics, 1200 Main
Street West, Hamilton, Ontario, LBN3Z5 or through switchboard 905 521 2100.

If you have any questions regarding your rights as a research participant, you may contact

the Office of the Chair of the Hamilton Integrated Research Ethics Board at 905-521-2100,
ext. 42013.
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CONSENT STATEMENT

I have read the preceding information thoroughly. | have had the opportunity to ask
questions, and all of my questions have been answered to my satisfaction. | agree to have
my personal health information included in this database. | understand that | will receive a
signed copy of this form.

I have selected the following option for consent:

OO Option 1) Anonymous data can be used in combination with other similar infant’s
data without further consent for all future studies that are approved by the Hamilton
Integrated Research Ethics Board. This means that no one will know that the
information that is collected came from your infant.

OO Option 2) Your infant’s information stored in this database may be linked using
their name, date of birth or health card number with other research data sets, without
seeking further consent from you. Future studies that are approved by the
institutional research ethics board will be able to use this information. This linked
data will be made anonymous before it is used in combination with other similar
infants. This means that no one outside of the research team will know that the
information that is collected came from your infant.

Name of Participant

Name of Legally Authorized Representative (if applicable)

Signature of Participant or Legally Authorized Representative Date

Consent form administered and explained in person by:

Name and title

Signature Date
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