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t)(!=(;<-%!2-<$<'-2!<-!I(>'2(!<8(!H$<%';()!1*!2*!K8';8!')!<8(!<%$2)'<'-2$1!H$<%'T*!$2I!3*!K8';8

')!<8(!'I(2<'<B!H$<%'TD

S(K%'<(!L@A$<'-2!"m6!'2!$!H-%(!;-HC$;<!=(;<-%!>-%HD

S(K%'<(!L@A$<'-2!"W6!A)'2?!H$<%'T!2-<$<'-2!'2!<8(!\$C1$;(!G-H$'2D

L@A$<'-2!"[6!C1$;()!$!;-2)<%$'2<!-2!<8(!C(%H'))'91(!=$1A()!->!)F

.")6!n!I(<")3!r!26!n!|)3!r!2|!n!4 "E46

L@A$<'-2!"E46!')!%(@A'%(I!<-!9(!<%A(!<-!-9<$'2!<8(!>-11-K'2?!;8$%$;<(%')<';!C-1B2-H'$1!'2!)D

.%$;<';$1!L1(;<%';$1!$2I!L1(;<%-2';!G()'?2!PPP
!Q!U'?8!R%(@A(2;B!M);'11$<-%!R-%H$1!S(C-%<

V8'B$2?!M2?!Q!E4WX4EE
E3

Zhiyang Giovanni Ong




#'HC1'>B!L@A$<'-2!"EE6!9B!I(>'2'2?!$!=$%'$91(!S*!K8';8!')!(@A'=$1(2<!<-!%w!'2!C$%$11(1!K'<8!S3F

78$<!')*!EoS!n!EoS3!s!Eo%wF!U(2;(*

78(!H-I()!->!%()C-2)(!->!<8(!-);'11$<-%B!)B)<(H!$%(!->!<8(!>-%H!(TC"*<6*!K8(%(!*!$%(!<8(

Z(%-()!->!<8(!;8$%$;<(%')<';!C-1B2-H'$1F!78$<!')*!4"*6!n!4F!R-%!$2!-);'11$<-%*!$!C$'%!->!;-HC1(T

;-2:A?$<(!C-1()!$<!*E!n!5x4!$2I!*3!n!r5x4!$%(!%(@A'%(IF!U(2;(*!;-2I'<'-2)!>-%!<8(!,-1C'<<)!-);'11$<-%

<-!-);'11$<(!;$2!9(!I(%'=(IF

78(!?$'2!;-2I'<'-2!')D

?H!]!S!__!,3!o!,E "E56

78(!;-2I'<'-2!>-%!<8(!-A<CA<!>%(@A(2;B!->!<8(!-);'11$<-%!')D

#'HC1'>B!L@A$<'-2!"Em6!9B!I(>'2'2?!$!=$%'$91(!,*!K8';8!')!(@A'=$1(2<!<-!,E!'2!)(%'()!K'<8!,3F

U(2;(*

78(%H$1!=-1<$?(*!d7!n!&!]!7o@!"S$9$(B*!gJ*!,8$2I%$&$)$2*!0!/!`'&-1'}*!Y!34456*

K8(%(!&!')!<8(!Y-1<ZH$2!;-2)<$2<*!EF5W!]!E4Q35!go+*!@!')!<8(!(1(;<%-2!;8$%?(*!EFh!]!E4QE[!,!$2I!7

')!<8(!%--H!<(HC(%$<A%(!'2!+(1='2)F

7!n!E[F4!~,!n!3[4FEX!+!K$)!A)(I!'2!<8(!;$1;A1$<'-2)!"S(>(%!<-!0CC(2I';()!0!$2I!Y6!)'2;(!<8(

$=(%$?(!<(HC(%$<A%(!->!0I(1$'I(!$%-A2I!2--2!'2!0C%'1!')!$9-A<!E[F4!�,F!0;;-%I'2?!<-!<8(!8-A%1B

.%$;<';$1!L1(;<%';$1!$2I!L1(;<%-2';!G()'?2!PPP
!Q!U'?8!R%(@A(2;B!M);'11$<-%!R-%H$1!S(C-%<

V8'B$2?!M2?!Q!E4WX4EE
E5

Zhiyang Giovanni Ong




8')<-%B!I$<$!->!0I(1$'I(!"6"#(&"$78-9"$.$*:-9!eM21'2(f!34436*!<8(!<(HC(%$<A%(!->!0I(1$'I(!$<

E554!8%)!K$)!E[F4�,!-2![!0C%'1!3445F

U(2;(*!d!�!3X!Hd!"S(>(%!<-!0CC(2I'T!Y*!#(;<'-2!YFE6

P<!K$)!)A??()<(I!9B!G%F!+F!#$%&'()!(<!$1F!"34456!<-!1(<!\!n!E!uU*!,Y3!�!hW4!CR!$2I!,Y3!�!E!uRF

R%-H!<8(!;$1;A1$<'-2)!->!<8(!)H$11Q)'?2$1!$2$1B)')!'2!0CC(2I'T!Y*

?H!n!4Fhm!vQE

%w!n!iWEF3X!v

\!n!E!uU

\YE!n!E!HU

,YE!n!E!uR

,Y3!n!hW4!CR

,E!n!E44!CR

,3!n!334!CR

.%$;<';$1!L1(;<%';$1!$2I!L1(;<%-2';!G()'?2!PPP
!Q!U'?8!R%(@A(2;B!M);'11$<-%!R-%H$1!S(C-%<

V8'B$2?!M2?!Q!E4WX4EE
Em

Zhiyang Giovanni Ong




2"!"K L;<+*/71+9)=4%+'$7'87%>/7*+&*)+%"

,8$2?(!SE!<-!mFi!&v*!S3!<-!hF3!&v!$2I!SL!<-!554!&vF

GA%'2?!<8(!RR7!<%$2)>-%H$<'-2!->!<8(!.#C';(!)'HA1$<'-2*!<8(!5%I!$2I!m<8!I()'?2!)C(;'>';$<'-2)*

>-A2I!'2!#(;<'-2!3FEF3*!K(%(!>-A2I!2-<!<-!9(!)$<')>'(IF!SE!K$)!;8$2?(I!<-!hFW!&v!$2I!SL!<-!mi4!v

<-!H((<!<8(!I()'?2!)C(;'>';$<'-2)!>-%!<8(!>%(@A(2;B!$2I!$HC1'<AI(!->!<8(!-A<CA<F!78(!);8(H$<';!->

<8(!,-1C'<<)!M);'11$<-%!K'<8!<8(!;8$2?(I!=$1A()!')!)8-K2!'2!R'?A%(!WF

R'?A%(!WF!#;8(H$<';!->!<8(!,-1C'<<)!M);'11$<-%!K'<8!<8(!)(1(;<(I!=$1A()F

78(!-A<CA<!->!<8(!<%$2)'(2<!)'HA1$<'-2!')!)8-K2!'2!R'?A%(![F!R'?A%(!E4!)8-K)!$2!(21$%?(H(2<

->!<8(!-);'11$<'-2F

.%$;<';$1!L1(;<%';$1!$2I!L1(;<%-2';!G()'?2!PPP
!Q!U'?8!R%(@A(2;B!M);'11$<-%!R-%H$1!S(C-%<

V8'B$2?!M2?!Q!E4WX4EE
EX

Zhiyang Giovanni Ong




R'?A%(![F!7%$2)'(2<!)'HA1$<'-2!->!<8(!,-1C'<<)!M);'11$<-%c)!-A<CA<F

R'?A%(!E4F!L21$%?(H(2<!->!<8(!<%$2)'(2<!)'HA1$<'-2!->!<8(!,-1C'<<)!M);'11$<-%c)!-A<CA<F

.%$;<';$1!L1(;<%';$1!$2I!L1(;<%-2';!G()'?2!PPP
!Q!U'?8!R%(@A(2;B!M);'11$<-%!R-%H$1!S(C-%<

V8'B$2?!M2?!Q!E4WX4EE
Eh

Zhiyang Giovanni Ong




0)!)8-K2!'2!R'?A%(!EE*!<8(!R$)<!R-A%'(%!7%$2)>-%H!"RR76!)8-K)!<8$<!<8(!-);'11$<'-2!-;;A%)!$<

$9-A<!34Fi!JUZ*!K8';8!')!;1-)(!<-!<8(!I()'%(I!>%(@A(2;BF!R'?A%(!E3!)8-K)!<8(!RR7!>-%!$!1$%?(%

%$2?(!->!>%(@A(2;B!=$1A()F

R'?A%(!EEF!78(!R$)<!R-A%'(%!7%$2)>-%H!"RR76!->!<8(!,-1C'<<)!M);'11$<-%c)!<%$2)'(2<!)'HA1$<'-2!$<!<8(!-A<CA<F

.%$;<';$1!L1(;<%';$1!$2I!L1(;<%-2';!G()'?2!PPP
!Q!U'?8!R%(@A(2;B!M);'11$<-%!R-%H$1!S(C-%<

V8'B$2?!M2?!Q!E4WX4EE
Ei

Zhiyang Giovanni Ong




R'?A%(!E3F!78(!RR7!->!<8(!<%$2)'(2<!)'HA1$<'-2!$<!<8(!-A<CA<!>-%!$!1$%?(%!%$2?(!->!>%(@A(2;B!=$1A()F

.%$;<';$1!L1(;<%';$1!$2I!L1(;<%-2';!G()'?2!PPP
!Q!U'?8!R%(@A(2;B!M);'11$<-%!R-%H$1!S(C-%<

V8'B$2?!M2?!Q!E4WX4EE
EW

Zhiyang Giovanni Ong




2"2 F'$1%&)*%+'$7'87%>/7'1*+==4%'&

2"2"! A/41)&/9/$%7'87%>/78&/M)/$*?7'87'1*+==4%+'$

R'?A%(!E5F!0!%-A?8!8$2IQI%$K2!1$B-A<!->!<8(!,-1C'<<)!M);'11$<-%!);8(H$<';F

0!%-A?8!8$2IQI%$K2!1$B-A<!)&(<;8!->!<8(!,-1C'<<)!-);'11$<-%!')!)8-K2!'2!R'?A%(!E5F!tC-2

9A'1I'2?!<8(!;'%;A'<*!<8(!H($)A%(H(2<)!>-%!<8(!-A<CA<!=-1<$?(*!d4*!$2I!<8(!>%(@A(2;B*!>*!<$&(2!>%-H

<8(!RR7!<%$2)>-%H$<'-2!->!<8(!)$HC1(!I$<$!$%(D

d4!n!hFX3!dCQC >!n!EmF3E!JUZ

S(IA;'2?!SL!<-!5[4!v!B'(1I)!<8(!>-11-K'2?!%($I'2?)D

d4!n!iFhW!dCQC >!n!EmFm4!JUZ

tC-2!>A%<8(%!%(IA;<'-2!->!SL!<-!334!v*

d4!n![F[3!dCQC >!n!EmF4E!JUZ

P2;%($)'2?!SL!<-!3Fi!&v!?'=()*

d4!n!3F4h!dCQC >!n!EXFi4!JUZ

P2;%($)'2?!,3!-%!I(;%($)'2?!,E!8$)!<8(!(>>(;<!->!'2;%($)'2?!?H*!<8A)!'2;%($)'2?!?$'2!$2I

%(IA;'2?!<8(!>%(@A(2;B!->!<8(!1$%?()<!8$%H-2';!'2!<8(!RR7!<%$2)>-%H$<'-2!->!<8(!)$HC1(I!I$<$F

YB!%(IA;'2?!<8(!=$1A(!->!,3!9B!$!?%($<(%!(T<(2<!;-HC$%(I!<-!<8(!I(;%($)(!'2!,Ec)!=$1A(*!'<

B'(1I)!$2!-=(%$11!%()A1<o(>>(;<!->!%(IA;'2?!?$'2!K8'1)<!'2;%($)'2?!>%(@A(2;B!>F

YB!<%'$1!$2I!(%%-%*!K(!-9<$'2(I!<8(!>-11-K'2?!=$1A()!->!=4!$2I!>!9B!;8$2?'2?!SL!<-!EFX!&v*!,E

<-!W3!CR!$2I!,3!<-!hW!CR*

d4!n!iF4X!dCQC >4!n!34F4h!JUZ*

.%$;<';$1!L1(;<%';$1!$2I!L1(;<%-2';!G()'?2!PPP
!Q!U'?8!R%(@A(2;B!M);'11$<-%!R-%H$1!S(C-%<

V8'B$2?!M2?!Q!E4WX4EE
E[

Zhiyang Giovanni Ong




K8(%(!d4!')!<8(!=-1<$?(!$<!7.5!$2I!>4!')!<8(!>%(@A(2;B!->!-);'11$<'-2!$<!<8(!-A<CA<!$<!7.5F!78(

=-1<$?(!$<!7.3!')!XFE3!dCQC!$<!34FXh!JUZ!K8'1)<!<8(!=-1<$?(!$<!<8(!(H'<<(%!->!<8(!Yg7!')!Xh4!HdCQC!$<

34FW5!JUZF

2"2"2 B/%/&9+$/7%>/7-/1%7<'+$%7%'7%45/7%>/79/41)&/9/$%7'87NO74$(78O

78(!>%(@A(2;'()!H($)A%(I!$<!<8(!9$)(*!;-11(;<-%!$2I!(H'<<(%!I'>>(%!IA(!<-!<8(!1-$I'2?!(>>(;<)!->

<8(!-);'11$<-%!C%-9(!"U.!�![4h46!<8$<!8$)!9((2!A)(I!<-!<$&(!<8(!H($)A%(H(2<)F!78(!-);'11$<-%!C%-9(

8$)!$2!'2CA<!;$C$;'<$2;(!->!$CC%-T'H$<(1B!35!CR!$2I!$2!'2CA<!%()')<$2;(!->!E4!Jv!K8(2!'<!')!A)(I

K'<8!.-)'<'-2!�E4!"LV!G'?'<$1!2FIF6F

\(<!,C!$2I!SC!%(C%()(2<!<8(!'2CA<!%()')<$2;(!$2I!;$C$;'<$2;(!->!<8(!-);'11$<-%!C%-9(F

R'?A%(!EmF #;8(H$<';!->!<8(!,-1C'<<)!M);'11$<-%*!'2;1AI'2?!<8(!;$C$;'<$2;(!$2I!%()')<$2;(!->!<8(!-);'11$<-%

C%-9(*!K8';8!')!$<<$;8(I!<-!7.5F

,-2)'I(%!<8(!H-I(1!->!<8(!,-1C'<<)!M);'11$<-%!;'%;A'<!K'<8!<8(!-);'11$<-%!C%-9(!$<<$;8(I!$<!7.5*

$)!)8-K2!'2!R'?A%(!EmD

,C!$2I!SC!$%(!H-I(11(I!9B!C1$;'2?!$!;$C$;'<-%!$2I!%()')<-%!'2!C$%$11(1!K'<8!,EF!#'2;(!SC!n!E4

Jv*!'<!')!9BC$))(I!$2I!')!;-2)'I(%(I!$2!-C(2!;'%;A'<F!,C!')!'2!C$%$11(1!K'<8!,E!$)!'2I';$<(I!'2!R'?A%(

EmF!78(!-=(%$11!(>>(;<'=(!;$C$;'<$2;(!,Ec!->!,E!$2I!,C!')D

,Ec!n!,E!s!,C

78A)*!<8(!)H$11Q)'?2$1!0,!,-2)<%$'2<!->!?H!]!S!_!54!]!,3!o!,E*!>-A2I!'2!#(;<'-2!3FEFX*

9(;-H()D

?H!]!S!_!54!]!,3!o!,Ec*!K8(%(!,Ec!n!,E!s!,C*!,C!�!35!CR

.%$;<';$1!L1(;<%';$1!$2I!L1(;<%-2';!G()'?2!PPP
!Q!U'?8!R%(@A(2;B!M);'11$<-%!R-%H$1!S(C-%<

V8'B$2?!M2?!Q!E4WX4EE
34

Zhiyang Giovanni Ong




#'2;(!<8(!=$1A(!->!S!')!8(1I!;-2)<$2<!$2I!,Ec!_!,E*!<8(!=$1A(!->!?H!K'11!I(;%($)(F!?H!')

'2=(%)(1B!C%-C-%<'-2$1!<-!,E*!$)!'2I';$<(I!$9-=(*!$2I!x4!')!'2=(%)(1B!C%-C-%<'-2$1!<-!,*!>%-H!<8(

$>-%(H(2<'-2(I!(@A$<'-2!->!x4!n!Eoy"\,6F!,!')!(@A$1!<-!",E!]!,36o",E!s!,36F!0)!,E!'2;%($)()*!<8(

'2;%($)(!'2!<8(!2AH(%$<-%!",E!]!,36!')!?%($<(%!<8$2!<8$<!->!<8(!I(2-H'2$<-%!",E!s!,36F!x4!')!(@A$1!<-

3!]!w!]!>4F!U(2;(*!$2!'2;%($)(!'2!,E!K'11!1($I!<-!$!I(;%($)(!'2!<8(!?$'2!->!<8(!;'%;A'<!$)!K(11!$)!<8(

=$1A()!->!?H!$2I!>4*!)'2;(!,E!')!'2=(%)(1B!C%-C-%<'-2$1!<-!?H!$2I!>4F

78(!%(1$<'-2)8'C!9(<K((2!,E*!?H!$2I!>4!$%(!=(%'>'(I!9B!-9)(%=$<'-2)!->!<8(!.#C';(!)'HA1$<'-2)

->!<8(!;'%;A'<!$2I!<8(!;8$2?()!'2!<8(!?$'2o$HC1'<AI(!->!<8(!-);'11$<'-2!$2I!<8(!>%(@A(2;B!$<!<8(

-A<CA<*!K8';8!$%(!'2I';$<(I!$9-=(F

0)!$>-%(H(2<'-2(I*!<8(!'2;%($)(!'2!,E*!IA(!<-!<8(!$II'<'-2$1!;$C$;'<$2;(!->!<8(!C%-9(*!1($I)!<-

$!>$11!'2!?H!$)!K(11!$)!>4F!0)!$!%()A1<*!<8(!=-1<$?(!$2I!>%(@A(2;B!$<!7.5!$%(!1-K(%!<8$2!<8(B!)8-A1I

9(F

R'?A%(!EXF #;8(H$<';!->!<8(!,-1C'<<)!M);'11$<-%*!'2;1AI'2?!<8(!;$C$;'<$2;(!$2I!%()')<$2;(!->!<8(!-);'11$<-%

C%-9(*!K8';8!')!$<<$;8(I!<-!7.3F

.%$;<';$1!L1(;<%';$1!$2I!L1(;<%-2';!G()'?2!PPP
!Q!U'?8!R%(@A(2;B!M);'11$<-%!R-%H$1!S(C-%<

V8'B$2?!M2?!Q!E4WX4EE
3E

Zhiyang Giovanni Ong




,-2)'I(%!<8(!H-I(1!->!<8(!,-1C'<<)!M);'11$<-%!;'%;A'<!K'<8!<8(!C%-9(!$<!7.3*!$)!)8-K2!'2!R'?A%(

EXF!78(!)H$11Q)'?2$1!0,!,-2)<%$'2<*!H(2<'-2(I!'2!#(;<'-2!3FEFX*!->!?H!]!S!_!54!]!,3!o!,E!%(H$'2)

A2;8$2?(I!)'2;(!<8(!;$C$;'<$2;(*!,C*!$2I!%()')<$2;(*!SC*!->!<8(!C%-9(!I-!2-<!$>>(;<!S*!,3!-%!,EF!SC

')!9BC$))(I!IA(!<-!'<)!1$%?(!%()')<$2;(!->!E4!Jv!$)!;A%%(2<!$1K$B)!>'2I!<8(!C$<8!->!1($)<!%()')<$2;(F

U(2;(*!SC!;$2!9(!;-2)'I(%(I!$2!-C(2Q;'%;A'<F!S3!')!'2!C$%$11(1!K'<8!S3F!#'2;(!SC!')!$2!-C(2!;'%;A'<*

S!%(H$'2)!A2;8$2?(IF!P>!SC!�!E4!&v*!S!K-A1I!8$=(!9(;-H(D

S!n!"S3!]!SC!s!%w!]!SC!s!%w!]!S36!o!"%w!]!S3!]!SC6

U(2;(*!?H!%(H$'2)!A2;8$2?(IF!78')!'HC1'()!<8$<!<8(!=-1<$?(!$2I!>%(@A(2;B!$<!7.3!K-A1I!2-<

8$=(!9((2!$>>(;<(I!9B!<8(!-);'11-);-C(!C%-9(!C1$;(I!$<!7.3F

78(!(H'<<(%!->!<8(!Yg7!8$)!$!HA;8!1-K(%!=-1<$?(!<8$2!<8$<!$<!'<)!9$)(F!78$<!'HC1'()!<8$<!<8(

<8'%I!)C(;'>';$<'-2*!>-A2I!'2!#(;<'-2!3FEF3*!K-A1I!2-<!8$=(!9((2!H(<*!)'2;(!<8(!=-1<$?(!$<!<8(

(H'<<(%!->!<8(!Yg7*!Xh4!HdCQC*!')!1())!<8$2!<8$<!->!<8(!I()'%(I!H'2'HAH!-A<CA<!=-1<$?(!->!E!dC($&F

`-<(!<8$<*!,C!K-A1I!9(!'2!C$%$11(1!K'<8!,Y3F!#'2;(!,Y3!__!,C*!<8(!(>>(;<!->!,C!-2!,Y3!;$2!9(

;-2)'I(%(I!<-!9(!2(?1'?'91(!IA(!<-!,Cc)!)H$11!;$C$;'<$2;(F

U(2;(*!$><(%!;-2)'I(%'2?!<8(!1-$I'2?!(>>(;<)!->!'2)<%AH(2<)*!7.3!K-A1I!8$=(!9((2!<8(!9()<

C-'2<!<-!<$&(!<8(!H($)A%(H(2<*!K8(%(!<8(!I()'%(I!$HC1'<AI(!$2I!>%(@A(2;B!->!-);'11$<'-2!;$2!9(

9()<!-9<$'2(I!K'<8!H'2'H$1!'2<(%>(%(2;(!>%-H!H($)A%'2?!'2)<%AH(2<)F

2"2": N/&+8?7%>4%7%>/71</*+8+*4%+'$174$(74==7(/1+6$7*'$1%&4+$%17>40/7-//$79/%

b'<8!%(>(%(2;(!<-!0CC(2I'T!,FE*!$11!I()'?2!)C(;'>';$<'-2)!8$=(!9((2!H(<F!P2!0CC(2I'T!,F3*!SE

K$)!>-A2I!<-!8$=(!A2$;;(C<$91(!C-K(%!I'))'C$<'-2!K8'1)<!$11!<8(!-<8(%!G,!Y'$)!,-2)<%$'2<)!K(%(

H(<F

0;;-%I'2?!<-!0CC(2I'T!,F5*!$11!(T;(C<!-2(!->!<8(!)H$11Q)'?2$1!0,!,-2)<%$'2<)!K(%(!H(<F!R-%

\YE!2-<!<-!)8-%<!-A<!<8(!)'?2$1)!<8%-A?8!<8(!C-K(%!)ACC1B*!<8(!<8%((!;-2)<%$'2<)!;-2;(%2'2?!\YE!HA)<

9(!)$<')>'(IF!U-K(=(%*!<8(!<8'%I!;-2)<%$'2<!K$)!2-<!H(<F!78')!;-A1I!9(!IA(!<-!<8(!1$%?(!=$1A(!->!S3F

0)!$!%()A1<*!'<!H$B!8$=(!%()A1<(I!'2!A2$;;(C<$91(!C-K(%!I'))'C$<'-2!'2!SEF!0!<%$I(Q->>!8$)!<-!9(

;-2)'I(%(IF!S(IA;'2?!S3!K'11!%(IA;(!S*!K8';8!'HC1'()!<8$<!<8(!$HC1'<AI(!$2I!>%(@A(2;B!->

-);'11$<'-2!K'11!9(!1-K(%F!78')!H$B!H($2!<8$<!<8(!I()'?2!)C(;'>';$<'-2)!%(?$%I'2?!<8(!$HC1'<AI(!$2I

>%(@A(2;B!->!<8(!-);'11$<-%!H$B!2-<!9(!)$<')>'(IF

.%$;<';$1!L1(;<%';$1!$2I!L1(;<%-2';!G()'?2!PPP
!Q!U'?8!R%(@A(2;B!M);'11$<-%!R-%H$1!S(C-%<

V8'B$2?!M2?!Q!E4WX4EE
33
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:" F'9<4&+1'$7'87%>/7$'9+$4=74$(7*4=*)=4%/(

04=)/17'87P

78(!2-H'2$1!=$1A(!->!\!')!"EF44!�!4F4X6!uU*!$!I'?'<$1!HA1<'H(<(%!K$)!A)(I!<-!H($)A%(!'<)

=$1A(*!$2I!'<)!;$1;A1$<(I!=$1A(!"%(>(%!<-!0CC(2I'T!GFE!$2I!GF3!>-%!<8(!;$1;A1$<'-2)6!')!"EFi5!�!4F436

uUF!78(!H($)A%(I!=$1A()!->!<8(!>%(@A(2;B!->!-);'11$<'-2*!>4*!$)!K(11!$)!<8(!;$C$;'<$2;()!->!,E!$2I

,3!'HC1B!<8$<!\!)8-A1I!9(!"EFi5!�!4F436!uU!$)!;$1;A1$<(IF!78')!;$1;A1$<(I!=$1A(!')!)'?2'>';$2<1B

I'>>(%(2<!>%-H!<8$<!->!<8(!H($)A%(I!=$1A(F!78')!;-A1I!9(!IA(!<-!<8(!C$%$)'<';!;$C$;'<$2;()!->!<8(

;'%;A'<!9-$%I*!K8';8!')!$CC%-T'H$<(1B!E4!CR!9(<K((2!$I:$;(2<!;-22(;<'-2)!-2!<8(!#+E4!9-$%I)

"011')-2*!0!34436*!$2Io-%!-<8(%!(1(;<%-2';!;-HC-2(2<)!1'&(!<8(!%()')<-%)!$2I!<8(!-);'11$<-%!C%-9(!"$)

$>-%(H(2<'-2(I!'2!#(;<'-2!3F3F36!<8$<!K(!I'I!2-<!'2;1AI(!'2!<8(!;$1;A1$<'-2F

78$<!')*!<8(!;$1;A1$<(I!%()A1<!->!\!)8-A1I!9(!)H$11(%!$2I!;1-)(%!<-!'<)!2-H'2$1!=$1A(!8$I!,

'2;1AI(I!<8(!C$%$)'<';!;$C$;'<$2;()F

.%$;<';$1!L1(;<%';$1!$2I!L1(;<%-2';!G()'?2!PPP
!Q!U'?8!R%(@A(2;B!M);'11$<-%!R-%H$1!S(C-%<

V8'B$2?!M2?!Q!E4WX4EE
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@" Q/=4%+'$1>+<7-/%R//$7%>/7')%<)%78&/M)/$*?7'8

%>/7'1*+==4%'&74$(7%>/7*4<4*+%4$*/7'87F!74$(

F2

78(!;$C$;'<$2;(!->!,E!K$)!&(C<!;-2)<$2<!$2I!,3c)!=$1A(!K$)!<%'HH(I!9B!C1$;'2?!-<8(%

;$C$;'<-%)!'2!C$%$11(1!K'<8!'<F!P<!K$)!-9)(%=(I!>%-H!<8(!(TC(%'H(2<$1!%()A1<)!"%(>(%!<-!7$91(!E6!<8$<

$)!,Ec)!=$1A(!'2;%($)(I*!<8(!$HC1'<AI(!$2I!<8(!>%(@A(2;B!->!-);'11$<'-2!I(;%($)(IF

7$91(!EF!J($)A%(I!=$1A()!->!d4!$2I!>4!IA(!<-!$!;8$2?(!'2!,E

,E!o!CR d4!o!d >4!o!JUZ

E3 EEFEX 3iFWi

Em E4FWW 3iF4i

EX E4FWm 3hFhh

E[ E4F3h 3XFiX

35 E4F4W 3mFW5

3[ [FX3 35FWX

5m [FE3 35FEm

m3 WFhm 33FE5

X4 WFEh 3EF5i

XW iFih 34Fii

hh iF33 34F4h

iW hF[h E[F[5

.%$;<';$1!L1(;<%';$1!$2I!L1(;<%-2';!G()'?2!PPP
!Q!U'?8!R%(@A(2;B!M);'11$<-%!R-%H$1!S(C-%<

V8'B$2?!M2?!Q!E4WX4EE
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R'?A%(!EhF!j%$C8!->!<8(!$HC1'<AI(!->!-);'11$<'-2*!d4*!$?$'2)<!<8(!;$C$;'<$2;(!->!,EF

R'?A%(!EiF!j%$C8!->!<8(!>%(@A(2;B!->!-);'11$<'-2*!>4*!$?$'2)<!<8(!;$C$;'<$2;(!->!,EF

.%$;<';$1!L1(;<%';$1!$2I!L1(;<%-2';!G()'?2!PPP
!Q!U'?8!R%(@A(2;B!M);'11$<-%!R-%H$1!S(C-%<

V8'B$2?!M2?!Q!E4WX4EE
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78(!?$'2!->!<8(!-);'11$<-%!$2I!<8(!$HC1'<AI(!->!-);'11$<'-2!$%(!'2=(%)(1B!C%-C-%<'-2$1!<-!<8(

;$C$;'<$2;(!->!,EF!U(2;(*!$!?%$C8!->!,E!$?$'2)<!d4!)8-A1I!1--&!1'&(!$!%(;<$2?A1$%!8BC(%9-1$!'2!<8(

>'%)<!@A$I%$2<!";#(&6*$<9/6*<=$#0/%*0!eM21'2(f!34456F!U-K(=(%*!<8(!?%$C8!->!<8(!(TC(%'H(2<$1

I$<$!->!,E!$2I!d4*!)8-K2!'2!R'?A%(!Eh*!)((H!<-!'2I';$<(!-<8(%K')(F!#'2;(!,!n!,3!]!,E!o!",3!s!,E6

$2I!,!8$)!$2!'2=(%)(!)@A$%(!%(1$<'-2)8'C!K'<8!>4!"x4!n!3]w]>4!n!Eoy"\],66*!;-2)'I(%'2?!,3!$)!$

;-2)<$2<*!,E!$2I!>4!)8-A1I!)8$%(!$2!'2=(%)(!)@A$%(!%(1$<'-2)8'C!$)!K(11F!U-K(=(%*!<8(!?%$C8!->!<8(

H($)A%(I!=$1A()!->!,E!$2I!>4*!)8-K2!'2!R'?A%(!Ei*!)((H!<-!'2I';$<(!-<8(%K')(F

78')!;-A1I!9(!IA(!<-!<8(!;$C$;'<$2;(!->!E4!CR!9(<K((2!$I:$;(2<!;-22(;<'-2)!->!<8(!#+E4

9-$%I!"011')-2*!0!34436!$2I!35!CR!'2!C$%$11(1!K'<8!,E!IA(!<-!<8(!-);'11-);-C(!C%-9(!"LV!G'?'<$1

2FIF6F!U$I!<8()(!;$C$;'<$2;()!9((2!<$&(2!'2<-!$;;-A2<*!<8(!?%$C8)!)8-K2!R'?A%(!Eh!$2I!R'?A%(!Ei

K-A1I!8$=(!%()(H91(I!'I($1!;A%=()!'2I';$<'2?!$!%(;<$2?A1$%!8BC(%9-1$!'2!<8(!>'%)<!@A$I%$2<!$2I!$2

'2=(%)(!)@A$%(!%(1$<'-2)8'CF

.%$;<';$1!L1(;<%';$1!$2I!L1(;<%-2';!G()'?2!PPP
!Q!U'?8!R%(@A(2;B!M);'11$<-%!R-%H$1!S(C-%<
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H ;M)/66+$67,1*+==4%'&

,Y3!K$)!'2;%($)(I!<-!E44!2R!$2I!<8(!9$)(Q(H'<<(%!=-1<$?(*!dYL*!')!-9)(%=(IF!78(!-);'11$<-%!K$)

-9)(%=(I!<-!9(!)@A(??'2?F!#@A(??'2?!')!I(>'2(I!$)!$!;8-&'2?!<BC(!->!;A<Q->>!$;<'-2!'2!$!;'%;A'<

;$A)(I!9B!1$%?(!)'?2$1)!K8'1)<!<8(!)@A(??'2?!-);'11$<-%!')!I(>'2(I!$)!$2!-);'11$<-%!<8$<!)<$%<)!$2I

<-C)!-);'11$<'2?!'2<(%H'<<(2<1B!IA(!<-!)@A(??'2?!"7A%2(%*!S.!/!j'9'1');-*!#!E[[W6F

78(!K$=(>-%H)!->!dY!$2I!dL!K(%(!)AC(%'HC-)(I!-2!($;8!-<8(%!A)'2?!<8(!I'?'<$1!-);'11-);-C(F

78(!I')C1$B!C$2(1*!$)!)8-K2!'2!R'?A%(!EW*!'2I';$<(I!K8(%(!<8(!-);'11-);-C(!$2I!)@A(??'2?!)<$%<)F

dYL!"dYL!n!dY!�!dL6!K$)!H($)A%(I!$<!<8(!)<$%<!->!-);'11$<'-2!$2I!K$)!>-A2I!<-!9(!4Fhm!dF!dYL!')

H($)A%(I!<-!9(!QEFmm!d!$<!<8(!)<$%<!->!)@A(??'2?F

R'?A%(!EWF!G')C1$B!->!<8(!I'?'<$1!-);'11-);-C(!)8-K'2?!dY!)AC(%'HC-)(I!-2!dLF

b8(2!dYL!')!?%($<(%!<8$2!4Fhm!d*!<8(!Yg7!')!'2!<8(!1'2($%!H-I(!->!-C(%$<'-2!$2I!')!;-2)'I(%(I

$!)8-%<!;'%;A'<!$)!'<!;-2IA;<)F!0)!$!%()A1<*!,Y3!;8$%?()!AC!$2I!-);'11$<'-2!-;;A%)F!78')!$1)-!;$A)()!dL

.%$;<';$1!L1(;<%';$1!$2I!L1(;<%-2';!G()'?2!PPP
!Q!U'?8!R%(@A(2;B!M);'11$<-%!R-%H$1!S(C-%<

V8'B$2?!M2?!Q!E4WX4EE
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<-!'2;%($)(!$2I!(T;((I!dY*!$)!K(11!$)!d4F!b8(2!dYL!')!1())!<8$2!4Fhm!d*!<8(!Yg7!')!'2!<8(!;A<Q->>

H-I(!->!-C(%$<'-2!$2I!'<!9(;-H()!$2!-C(2!;'%;A'<F!78A)*!<8(!Yg7!)<-C)!;-2IA;<'2?!$2I!)K'<;8()

->>F!78(!-);'11$<'-2!)<-C)!$2I!)@A(??'2?!-;;A%)F!78')!;$A)()!,Y3!<-!I');8$%?(!$2I!dL*!K8';8!')!<8(

=-1<$?(!$;%-))!<8(!;$C$;'<-%!,Y3*!<-!>$11F

M2;(!dYL!%($;8()!$!H'2'HAH!=$1A(!->!4Fhm!d!$?$'2*!$)!dL!>$11)*!<8(!-);'11$<'-2)!)<$%<!$?$'2

$2I!<8(!C%-;())!')!%(C($<(IF!78')!)K'<;8'2?!-2!$2I!->>!->!<8(!Yg7!%()A1<)!'2!)K'<;8'2?!-2!$2I!->>!->

<8(!,-1C'<<)!-);'11$<-%F!78$<!')*!K8(2!dL!(T;((I)!dY*!<8(!-);'11$<-%!')!;8-&(Io;A<Q->>!9(;$A)(!<8(

Yg7*!K8';8!')!'2!<8(!;A<Q->>!H-I(!->!-C(%$<'-2*!8$)!2-!>((I9$;&F

.%$;<';$1!L1(;<%';$1!$2I!L1(;<%-2';!G()'?2!PPP
!Q!U'?8!R%(@A(2;B!M);'11$<-%!R-%H$1!S(C-%<

V8'B$2?!M2?!Q!E4WX4EE
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J L)&+%?7'871+6$4=174%7(+88/&/$%7<'+$%17+$7%>/

*+&*)+%

,Y3!K$)!%(C1$;(I!K'<8!'<)!-%'?'2$1!=$1A(*!K8';8!')!H($)A%(I!<-!9(!hh!CRF!YB!A)'2?!<8(!RR7

>($<A%(!->!<8(!I'?'<$1!-);'11-);-C(*!<8(!)C(;<%$1!;8$%$;<(%')<';)!->!<8(!)'?2$1!>%-H!<8(!-);'11$<-%*

)8-K2!'2!R'?A%(!E[*!K(%(!H($)A%(I!<-!'2I';$<(!<8(!CA%'<B!->!<8(!)'?2$1)!$<!I'>>(%(2<!C-'2<)!'2!<8(

;'%;A'<F!#A9)<$2<'$1!)C(;<%$1!1'2()!%()A1<'2?!>%-H!8$%H-2';)!->!<8(!I')<-%<(I!)'?2$1!K(%(!)-A?8<F!78(

C(%;(2<$?(!<-<$1!8$%H-2';!I')<-%<'-2!"p7UG6!')!A)(I!<-!'2I';$<(!<8(!CA%'<B!->!$!)'?2$1!9B

H($)A%'2?!<8(!(T<(2<!<-!K8';8!$!CA%(!)'?2$1!')!I')<-%<(IF!p7UG!')!I(>'2(I!$)!"Y-?2(%*!SL!E[[36D

p7UG!n!"H($2!C-K(%!->!$11!I')<-%<'-2!;-HC-2(2<)6!o!"H($2!C-K(%!->!<-<$1!I')<-%<'-2!)'?2$1!s

I')<-%<'-26!]!E44p

p7UG!n!y"",363!s!",563!s!",m63!s!",X63!s�6!o!,E!]!E44!p*

K8(%(!,2*!K8(%(!2!')!$2!'2<(?(%!'2I';$<'2?!<8(!2<8!8$%H-2';*!')!<8(!%$<'-!->!.2o.E!n!"d2!o!dE63!n!E4"�

"IY6!o!E4"IY66!"#$%&'()*!+*!,--&(*!.!/!011')-2*!0!34456

R'?A%(!E[F!78(!I')C1$B!->!<8(!)C(;<%$1!;8$%$;<(%')<';)!->!<8(!-A<CA<!)'?2$1!->!<8(!,-1C'<<)!M);'11$<-%F

.%$;<';$1!L1(;<%';$1!$2I!L1(;<%-2';!G()'?2!PPP
!Q!U'?8!R%(@A(2;B!M);'11$<-%!R-%H$1!S(C-%<

V8'B$2?!M2?!Q!E4WX4EE
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Zhiyang Giovanni Ong




7$91(!3F!d$1A()!->!<8(!8$%H-2';)!$2I!<8(!;-%%()C-2I'2?!>%(@A(2;B!>-%!<8(!RR7!<$&(2!$<!7.5

,2!o!2-!A2'<) >!o!JUZ
hh 34F4
mi m4F4
5W h4F4
54 W3F4
33 E43F4
E[ 543F4
EW Eh3F4

P2!<8(!;-2<(T<!->!%$I'-*!K'<8!'2;-H'2?!)'?2$1)!C$))'2?!<8%-A?8!$!S$I'-!R%(@A(2;B!>'1<(%*!<8(

H-)<!)'?2'>';$2<!A2K$2<(I!>($<A%(!->!<8(!-A<CA<!)'?2$1!>%-H!<8(!,-1C'<<)!-);'11$<-%!')!<8(!8$%H-2';

$<!m4!JUZ*!)'2;(!'<)!=$1A(!')!=(%B!;1-)(!<-!<8$<!->!<8(!>A2I$H(2<$1!8$%H-2';!$<!34!JUZF!78(!p

7UG!->!7.5!')!EF3mp!"<8(!;$1;A1$<'-2)!$%(!)8-K2!'2!0CC(2I'T!LFE!A)'2?!<8(!=$1A()!'2I';$<(I!'2

7$91(!36F

7$91(!5F!d$1A()!->!<8(!8$%H-2';)!$2I!<8(!;-%%()C-2I'2?!>%(@A(2;B!>-%!<8(!RR7!<$&(2!$<!7.3

,2!o!2-!A2'<) >!o!JUZ
hm 34F4
XE m4F4
m4 h4F4
5h W4F4
33 E5hF4
33 E44F4
34 E34F4

0)!)8-K2!'2!<8(!;$1;A1$<'-2)!'2!0CC(2I';()!LF3!$2I!LF5!"S(>(%!<-!7$91()!5!$2I!m!>-%!<8(

=$1A()!->!<8(!8$%H-2';)!$<!7.3!$2I!<8(!(H'<<(%6*!<8(!p7UG!$<!7.3!')!EF3[p!$2I!<8$<!$<!<8(!(H'<<(%

->!<8(!Yg7!')!EFX4pF

7$91(!mF!d$1A()!->!<8(!8$%H-2';)!$2I!<8(!;-%%()C-2I'2?!>%(@A(2;B!>-%!<8(!RR7!<$&(2!$<!<8(!(H'<<(%!->!<8(

Yg7

,2!o!2-!A2'<) >!o!JUZ
h3 34F4
X4 h4F4
mX W4F4
5W E44F4
5m E34F4
5m 5hF4
E[ 35hF4

M>!<8(!<8%((!I'>>(%(2<!C-'2<)!->!<8(!,-1C'<<)!-);'11$<-%!;'%;A'<!K8(%(!<8(!CA%'<B!->!<8(!)'?2$1)

K(%(!H($)A%(I*!7.5!8$)!<8(!)H$11()<!p7UG!$<!EF3mp!K8'1)<!<8(!(H'<<(%!->!<8(!Yg7!8$)!<8(!1$%?()<

.%$;<';$1!L1(;<%';$1!$2I!L1(;<%-2';!G()'?2!PPP
!Q!U'?8!R%(@A(2;B!M);'11$<-%!R-%H$1!S(C-%<

V8'B$2?!M2?!Q!E4WX4EE
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p7UG!$<!EFX4pF!78')!')!9(;$A)(!<8(!C-K(%!)ACC1B*!d,,*!$)!K(11!$)!,YE!$2I!,Y3!$%(!;-2)'I(%(I!<-

9(!)8-%<Q;'%;A'<(I!$<!8'?8!>%(@A(2;'()F!#'2;(!<8(!;-22(;<'-2!->!<8(!(H'<<(%!->!<8(!Yg7!<-!?%-A2I!='$

<8(!(H'<<(%!%()')<-%!')!C--%*!)H$11!=-1<$?(!)'?2$1)!IA(!<-!<8(!(1(;<%-H$?2(<';!'2<(%>(%(2;(!->!<8(

)A%%-A2I'2?!(1(;<%-2';!(@A'CH(2<*!)A;8!$)!<8(!I'?'<$1!-);'11-);-C(*!$%(!C%()(2<!$<!<8(!?%-A2I

;-22(;<'-2)!->!<8(!#+E4!;'%;A'<!9-$%I)F!U(2;(*!<8()(!)H$11!=-1<$?(!)'?2$1)!$%(!C%-C$?$<(I!<-!<8(

(H'<<(%!->!<8(!Yg7!$)!K(11!$)!<8(!9$)(!->!<8(!Yg7*!K8';8!$%(!<8(!7.E!$2I!7.3!;-22(;<'-2)*!<8%-A?8

<8(!)8-%<!;'%;A'<!C%()(2<!$<!d,,*!,YE!$2I!,Y3F!U(2;(*!<8(!p7UG!$<!<8(!(H'<<(%!$2I!7.3!$%(!8'?8(%

<8$2!<8$<!$<!7.5*!K8';8!8$)!<8(!'2IA;<-%!\!<8$<!')!$!)<-%$?(!;-HC-2(2<!%(IA;'2?!<8(!2-')(!$<!7.5F

.%$;<';$1!L1(;<%';$1!$2I!L1(;<%-2';!G()'?2!PPP
!Q!U'?8!R%(@A(2;B!M);'11$<-%!R-%H$1!S(C-%<

V8'B$2?!M2?!Q!E4WX4EE
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K A+$+9+14%+'$7'87/88/*%17'$7'1*+==4%'&7'</&4%+'$

*4)1/(7-?7/S%/&$4=7*+&*)+%1

0!;-HH-2!;-11(;<-%!9A>>(%!$HC1'>'(%*!$1)-!&2-K2!$)!<8(!(H'<<(%!>-11-K(%!9A>>(%*!')!I()'?2(I*

9A'1<!$2I!;-22(;<(I!<-!7.5!$)!$!C-))'91(!H($2)!->!H'2'H')'2?!<8(!(>>(;<!->!(T<(%2$1!;'%;A'<)!-2!<8(

-);'11$<-%!-C(%$<'-2F!78')!')!$2!(>>(;<'=(!)-1A<'-2!)'2;(!'2<(%$;<'-2)!9(<K((2!<8(!-);'11$<-%!$2I!1-$I

$%(!%(IA;(IF!78(!H$<;8()!<8(!1-K!'HC(I$2;(!->!<8(!1-$I!$2I!9A>>(%)!<8(!)'?2$1!)-A%;(!<8$<!8$)!$

8'?8!-A<CA<!'HC(I$2;(F!78')!'HC1'()!<8$<!<8(!'2CA<!'HC(I$2;(!->!<8(!1-$I!K-A1I!9(!8'?8!'2!<8(

$9)(2;(!->!<8(!(H'<<(%!>-11-K(%!9A>>(%F!U(2;(*!<8(!)'?2$1!)-A%;(!->!<8(!1-$I!K-A1I!2-<!8$=(!<-

NK-%&!)-!8$%IO!">?@"$4&?A,%A!eM21'2(f!34446F!0!,-1C'<<)!-);'11$<-%!<8$<!8$)!8'?8!-A<CA<

'HC(I$2;(!')!A2$91(!<-!I%'=(!$!1-$I!K'<8!1-K!'2CA<!'HC(I$2;(!IA(!<-!1-$I'2?!(>>(;<)!"G$=')*!YS

E[[i6F

78(!;-HH-2!;-11(;<-%!9A>>(%!$HC1'>'(%!')!$1)-!;$11(I!<8(!(H'<<(%!>-11-K(%!)'2;(!<8')!'HC(I$2;(

H$<;8'2?!I(=';(!<$&()!'<)!-A<CA<!>%-H!<8(!(H'<<(%!%()')<-%F!">?@"$4&?A,%A!eM21'2(f!34446F

#'2;(!7.5!')!;-22(;<(I!<-!<8(!9A>>(%c)!8'?8!'2CA<!'HC(I$2;(*!<8(!9A>>(%!8$)!1'<<1(!(>>(;<!-2!<8(

-C(%$<'-2!->!<8(!-);'11$<-%!$)!<8(!1-$I'2?!(>>(;<)!->!<8(!1-$I!$%(!H'2'H')(IF!,8$2?()!'2!<8(!-A<CA<

1-$I!;$22-<!9(!%(>1(;<(I!9$;&!<-!<8(!-);'11$<-%!$)!<8(!-A<CA<!->!<8(!9A>>(%!')!;-22(;<(I!<-!$2

(T<(%2$1!1-$IF!78(!=-1<$?(!?$'2!->!<8(!(H'<<(%!>-11-K(%!')!)1'?8<1B!1())!<8$2!A2'<B!)'2;(!<8(!=-1<$?(

->!<8(!9A>>(%c)!(H'<<(%!')!;-2)<%$'2(I!9B!<8(!=-1<$?(!I%-C!->!$CC%-T'H$<(1B!4Fh!d!"dYL!�!4Fh!d6

$;%-))!<8(!9$)(Q(H'<<(%!:A2;<'-2F!`-<(!<8$<!'<)!>A2;<'-2!')!2-<!<8$<!->!$!;-2)<$2<!=-1<$?(!?$'2!9A<!->

;-2)<$2<!;A%%(2<!-%!C-K(%!?$'2!$2I!H$<;8'2?!'HC(I$2;()!">?@"$4&?A,%A!eM21'2(f!34446F

R'?A%(!34F!#;8(H$<';!>-%!<8(!;-HH-2!;-11(;<-%!9A>>(%!$HC1'>'(%!">?@"$4&?A,%A!eM21'2(f!34446F

R'?A%(!34!)8-K)!$!);8(H$<';!->!$!C-))'91(!(H'<<(%!>-11-K(%!I()'?2F!b'<8!%(>(%(2;(!<-

0CC(2I'T!RFE*!<8(!;$1;A1$<(I!=$1A()!->!SL*!SE*!S3*!,E!$2I!,3!$%(!$)!>-11-K)D
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SL!n!3F3!&v

SE!n!E4!&v

S3!n!33!&v

,E!n!,3!n!E!uR

R'?A%(!3EF!78(!,-1C'<<)!-);'11$<-%!K'<8!$!;-HH-2!;-11(;<-%!9A>>(%!$HC1'>'(%!$<<$;8(I!<-!'<)!-A<CA<F

R'?A%(!3E!)8-K)!8-K!<8(!;-HH-2!;-11(;<-%!9A>>(%!$HC1'>'(%!')!$<<$;8(I!<-!<8(!-A<CA<!->!<8(

,-1C'<<)!-);'11$<-%F!78(!=-1<$?(!$<!<8(!1-$I!%()')<-%!')!EF33!dC($&!$<!E[F[X!JUZF!,1($%1B*!<8(!(H'<<(%

>-11-K(%!;'%;A'<!$)!>$'1(I!<-!K-%&!$)!$!9A>>(%F!d$1A()!->!SL!->!<8(!-);'11$<-%!$2I!<8(!9A>>(%!$)!K(11!$)

SE*!S3!$2I!SL!->!<8(!-);'11$<-%!K(%(!;8$2?(I!<8%-A?8!(TC(%'H(2<$1!<%'$1!$2I!(%%-%!<-!-9<$'2!$

NA2'<BO!?$'2F

78(!>-11-K'2?!=$1A()!->!<8(!,-1C'<<)!-);'11$<-%!K(%(!;8$2?(ID

SL!n!5F3[!&v

SE!n!3FEi!&v

S3!n!mFh!&v

78(!=$1A(!->!<8(!(H'<<(%c)!%()')<-%!'2!<8(!9A>>(%!$HC1'>'(%!;'%;A'<!K$)!;8$2?(I!<-!EFm[!&vF!78(

=-1<$?(!->!<8(!1-$I!K$)!H($)A%(I!<-!9(!mFi3!d!$<!34Fh3!JUZF!78(!=-1<$?(!$<!<8(!-A<CA<!->!<8(

-);'11$<-%!K$)!H($)A%(I!$<!mF[h!d!$<!34Fh3!JUZF!`-<(!<8$<!<8(!=-1<$?(!$<!<8(!1-$I!')!)1'?8<1B!1())

<8$2!<8(!-A<CA<!=-1<$?(!->!<8(!-);'11$<-%!$)!$>-%(H(2<'-2(I!IA(!<-!<8(!=-1<$?(!I%-C!->!4Fh!d!$;%-))

<8(!.`!:A2;<'-2!->!<8(!9A>>(%!$HC1'>'(%c)!Yg7F

P<!K$)!-9)(%=(I!<8$<!IA%'2?!<8(!H($)A%(H(2<!->!<8(!>%(@A(2;B!$<!<8(!-A<CA<*!<8(!>%(@A(2;B!K$)

-9)(%=(I!<-!9(!>1A;<A$<'2?!K'<8'2!$!%$2?(!->!$9-A<!4F3!JUZF!78(!>%(@A(2;B!)<$9'1'<B!->!$2

-);'11$<-%!')!I(>'2(I!9B!J'11H$2*!g!/!U$1&'$)*!,,!"E[hi6!<-!9(!$!H($)A%(!->!<8(!-);'11$<-%c)!$9'1'<B
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<-!H$'2<$'2!$!>'T(I!>%(@A(2;B!-=(%!$!1-2?!<'H(!'2<(%=$1F!#'2;(!<8(!I()'?2!->!<8(!-);'11$<-%!')!1'H'<(I

9B!<8(!-2)(<!->!<8(!2-2Q1'2($%'<B!H-I(!->!-C(%$<'-2!'2!<8(!$;<'=(!I(=';()!$))-;'$<(I!K'<8!<8(

;$C$;'<-%*!<8(!$HC1'<AI(!->!<8(!-);'11$<-%!K$)!I(;%($)(I!<-!%(IA;(!<8(!)'?2'>';$2;(!->!<8(!2-2Q

1'2($%'<B!IA(!<-!I(=';(!;$C$;'<$2;()!$2I!1-))!%()')<$2;(F!78')!&(C<!<8(!?$'2!->!<8(!9A>>(%!$HC1'>'(%

<-!9(!$)!;1-)(!<-!-2(!$)!C-))'91(F!0!A2'<B!?$'2!')!A2$;8'(=$91(!'2!C%$;<';(!IA(!<-!<8(!=-1<$?(!I%-C

$;%-))!<8(!9$)(Q(H'<<(%!:A2;<'-2!->!<8(!9A>>(%!$HC1'>'(%c)!Yg7!$)!K(11!$)!<8(!;8$2?(!'2!<8(!;'%;A'<

;-HC-2(2<)!$2I!<%$2)')<-%)!;8$%$;<(%')<';)!IA(!<-!$?(*!<(HC(%$<A%(!$2I!<8(!=-1<$?(!I%-C!$;%-))

<8(HF!P<!')!->!'2<(%()<!<-!2-<(!<8$<!<8(!<%$2)')<-%)c!C$%$H(<(%)!$%(!'28(%(2<1B!A2)<$91(!$2I!)<%$B

;'%;A'<!(1(H(2<)!$2I!;-AC1'2?)*!K8';8!H$?2'<AI()!;$2!-21B!9(!()<'H$<(I*!$%(!I'>>';A1<!<-!1-;$<(F
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T" F'$*=)1+'$

0)!)A??()<(I!9B!#$%&'()!,--&(!/!011')-2!"34456!$)!K(11!$)!#BI(28$H!"E[W56!$2I!#(I%$!/

#H'<8!"E[[W6*!$!C%-C(%!?$'2!->!<8(!>((I9$;&!-);'11$<-%B!)B)<(H*!$)!)8-K2!'2!R'?A%(!3*!')!I()'%(I!<-

C%-IA;(!-);'11$<'-2)!->!$HC1'<AI()!?%($<(%!<8$2!E!dC($&!$<!<8(!I()'%(I!>%(@A(2;B!->!34!JUZF

#A'<$91(!;-HC-2(2<!=$1A()!K(%(!;8-)(2!$2I!;$1;A1$<(I!$)!'2I';$<(I!'2!0CC(2I';()!0!$2I!Y!>-%!<8(

)A??()<(I!-);'11$<-%!;'%;A'<*!<8(!,-1C'<<)!-);'11$<-%F!GA%'2?!<8')!I()'?2!C%-;())*!<8(!>A2I$H(2<$1

;-2;(C<)!->!C-)'<'=(!>((I9$;&!$2I!)<$9'1'<B!'2!,-2<%-1!<8(-%B!K(%(!%(=')'<(I!K8'1)<!)(1(;<'2?!<8(

?$'2!->!<8(!-);'11$<-%*!?H!]!S*!<-!9(!HA;8!?%($<(%!<8$2!,3!o!,EF

M<8(%!;-2;(C<)*!)A;8!$)!S$I'-!R%(@A(2;B!<%$2)H'))'-2!$2I!)'?2$1)!$2I!)C(;<%$!K(%(!$1)-

;-=(%(I!'2!<8')!(TC(%'H(2<F!78(!%(1$<'-2)8'C!->!<8(!>%(@A(2;B!->!-);'11$<'-2!K'<8!%()C(;<!<-!<8(

=$1A()!->!)<-%$?(!;-HC-2(2<)!K$)!(T$H'2(I!$2I!<8(!;-2;(C<!->!C$%$)'<';!;$C$;'<$2;()!C%()(2<!'2

<8(!#+E4!;'%;A'<!9-$%I!$2I!<8(!H($)A%'2?!'2)<%AH(2<)*!)A;8!$)!<8(!-);'11-);-C(!C%-9(*!K$)

'2<%-IA;(IF!

78(!;-2;(C<!->!)@A(??'2?!K$)!;-2)'I(%(I!K8(2!<8(!-);'11$<-%!)<$%<(I!$2I!)<-CC(I

'2<(%H'<<(2<1BF!P<!K$)!>-A2I!<8$<!9B!'2;%($)'2?!<8(!=$1A(!->!,Y3*!<8(!-);'11$<-%!K-A1I!-);'11$<(!$)!<8(

Yg7!)K'<;8()!-2!$2I!->>!IA(!<-!<8(!;8$%?'2?!$2I!I');8$%?'2?!->!,Y3F!#C(;<%$1!;8$%$;<(%')<';)!->!<8(

)'?2$1)!$<!=$%'-A)!C-'2<)!->!<8(!;'%;A'<!K(%(!H($)A%(I!<-!>'2I!-A<!8-K!<8(!-C(%$<'-2!->!<8(!-);'11$<-%

K$)!$>>(;<(I!9B!<8(!H($)A%'2?!'2)<%AH(2<)*!;'%;A'<!;-HC-2(2<)!$2I!;'%;A'<!9-$%IF

\$)<1B*!1-$I'2?!(>>(;<)!->!(T<(%2$1!;'%;A'<)!K(%(!;-2)'I(%(I*!$)!$!;-HH-2!;-11(;<-%!9A>>(%

$HC1'>'(%!K$)!I()'?2(I!$2I!9A'1<!<-!I(;%($)(!<8(!'2<(%$;<'-2)!->!<8(!,-1C'<<)!-);'11$<-%!$2I!<8(!1-$IF

.%$;<';$1!L1(;<%';$1!$2I!L1(;<%-2';!G()'?2!PPP
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U" Q/8/&/$*/1

U"! 3''51

R%$2;-*!#!E[[X*!B<"%($,%#<7C,$%:,(7D:-9#0"-(#<A*!#$A2I(%)!,-11(?(!.A91')8'2?*!M%1$2I-*!R1-%'I$

U$H91(B*!0S!3444*!B<"%($*-,%A*!#(;-2I!P2<(%2$<'-2$1!LI'<'-2*!.%(2<';(QU$11!P2<(%2$<'-2$1*!P2;F*

tCC(%!#$II1(!S'=(%*!`(K!g(%)(B

J'11H$2*!g!/!U$1&'$)*!,,!E[hi*!B<"%($*-,%7E"F,%"A7#-97C,$%:,(A*!P2<(%2$<'-2$1!#<AI(2<!LI'<'-2*

J;j%$KQU'11!Y--&!,-HC$2Bo+�?$&A)8$!,-HC$2B*!\7G*!7-&B-

S$9$(B*!gJ*!,8$2I%$&$)$2*!0!/!`'&-1'}*!Y!3445*!E,.,(#<73-(".$#("97C,$%:,(AG727E"A,.-74"$A@"%(,F"*

#(;-2I!P2<(%2$<'-2$1!LI'<'-2*!.($%)-2!LIA;$<'-2!P2<(%2$<'-2$1*!tCC(%!#$II1(!S'=(%*!`(K

g(%)(B

#;8K$%Z!#L!/!M1I8$H*!bj!E[[5*!B<"%($,%#<7B-.,-""$,-.G72-73-($*9:%(,*-*!#(;-2I!P2<(%2$<'-2$1

LI'<'-2*!#$A2I(%)!,-11(?(!.A91')8'2?*!M%1$2I-*!R1-%'I$

#(I%$*!0#!/!#H'<8*!+,!E[[W*!J';%-(1(;<%-2';!,'%;A'<)*!MT>-%I!t2'=(%)'<B!.%())*!MT>-%I

#(%K$B*!S0!E[[3*!4&?A,%A7=*$7!%,"-(,A(A7#-97B-.,-""$A*!78'%I!LI'<'-2*!tCI$<(I!d(%)'-2*!#$A2I(%)

,-11(?(!.A91')8'2?*!M%1$2I-*!R1-%'I$

#BI(28$H*!.U!E[W5*!B<"%($*-,%A7H73(IA7"#A?7J*</7K*!78(!R(I(%$1!.A91')8'2?!,-HC$2B*!#BI2(BF

7A%2(%*!S.!/!j'9'1');-*!#!E[[W*!L&"73<<:A($#("97E,%(,*-#$?7*=7B<"%($*-,%A*!R-A%<8!LI'<'-2*!7$9

9--&)*!P2;*!Y1A(!S'I?(!#AHH'<*!.0*!t2'<(I!#<$<()

U"2 L4</&1

011')-2*!0!3443*!BM@"$,0"-(#<7B<"%($,%#<7B-.,-""$,-.73337N"%(:$"7OG7C*-A($:%(,*-7("%&-,P:"A7=*$

!*<9"$Q<"AA7R!SKTU7@$*(*(?@,-.7V*#$9A*!<8(!t2'=(%)'<B!->!0I(1$'I(*!0I(1$'I(

Y-?2(%*!SL!E[[3*!!,.-#<A7#-97!@"%($#*!<8(!t2'=(%)'<B!->!0I(1$'I(*!0I(1$'I(

G$=')*!YS!E[[i*!BM@"$,0"-(#<7B<"%($,%#<7B-.,-""$,-.733*!<8(!t2'=(%)'<B!->!0I(1$'I(*!0I(1$'I(

#$%&'()*!+*!,--&(*!.!/!011')-2*!0!3445*!BNBC7B'W7XTKY72Z[74$#%(,%#<7B<"%($,%#<7#-97B<"%($*-,%

E"A,.-73337>,.&7D$"P:"-%?7\A%,<<#(*$*!<8(!t2'=(%)'<B!->!0I(1$'I(*!0I(1$'I(

U": F'9<'$/$%7B4%47;>//%1VL&'()*%7;</*+8+*4%+'$1

LV!G'?'<$1!2FIF*!\A%,<<*A%*@"74$*V"7S,(7;*9"</7>4QYT]T*!LV!G'?'<$1*!.A;8-2Q#'*!+B-2??'QI-*

+-%($

.8'1'C)!#(H';-2IA;<-%)!E[[[*!E,A%$"("7!"0,%*-9:%(*$AG7[C^_Y`7[C^^T7'4'7."-"$#<Q@:$@*A"

($#-A,A(*$A*!.8'1'C)!#(H';-2IA;<-%)*!L'2I8-=(2*!78(!`(<8(%1$2I)

U"@ ,$=+$/7(4%4-41/1

;#(&6*$<9/6*<=$#0/%*0!eM21'2(f!3445F!0=$'1$91(D!J$<8(H$<';)D!.1$2(!,A%=()D!,-2';!#(;<'-2*

='(K(I!-2!EX!J$B!3445F!0=$'1$91(!>%-H

a8<<CDooH$<8K-%1IFK-1>%$HF;-HoS(;<$2?A1$%UBC(%9-1$F8<H1_
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!"#$%&'"()*$+,-./%*0!eM21'2(f!3445F!0=$'1$91(D!G(>'2'<'-2)*!='(K(I!-2!E5!J$B!3445F!0=$'1$91(

>%-H!a8<<CDoo)($%;82(<K-%&'2?F<(;8<$%?(<F;-Ho)G(>'2'<'-2o4**)'Ii�?;'55Ehm5*44F8<H1_

6"#(&"$78-9"$.$*:-9!eM21'2(f!3443F!0=$'1$91(D!0I(1$'I(*!#-A<8!0A)<%$1'$D!U')<-%B!>-%!0I(1$'I(*

#0D!U-A%1B!8')<-%B!I$<$!>-%![!0C%'1!3445*!='(K(I!-2!E3!J$B!3445F!0=$'1$91(!>%-H

a8<<CDooKKKFKA2I(%?%-A2IF;-Ho8')<-%Bo)<$<'-2o[mhi3o3445oXoEoG$'1BU')<-%BF8<H1_

>?@"$4&?A,%A!eM21'2(f!3444F!0=$'1$91(D!L1(;<%';'<B!$2I!J$?2(<')HD!L1(;<%-2';!,-2;(C<)D!R((I9$;&

,-2;(C<)D!LH'<<(%!R-11-K(%D!LH'<<(%!R-11-K(%!YA>>(%*!='(K(I!-2!Eh!J$B!3445F!0=$'1$91(

>%-H!a8<<CDoo8BC(%C8B)';)FC8BQ$)<%F?)AF(IAo89$)(o(1(;<%-2';o(H'<>-1F8<H1�n5_
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#'2;(!^*!<8(!G,!;A%%(2<!?$'2!n!X44*!PL!n!"^!s!E6o^!]!P,

78(%(>-%(*!P,!�!PL!)'2;(!"X44!s!E6oX44!�!E

U(2;(*!P,!�!PL!n!dLoSL

G"2 X+$(7%>/704=)/17'87NFWD7NW74$(7N3
\(<!d,,!n!d,

d,,!n!E4F4!d!")((!#(;<'-2!3FEF36

d,L!n!qd,,

!n!q!]!E4!d

d,L!n!X!d

d,L!n!d,,!r!dL

dL n!d,,!r!d,L

n!E4!d!r!X!d

dL n!X!d

dYL!n!dY!r!dL

dY n!dL!s!dYL

n!X!d!s!4Fh!d

dY!n!XFh!d

G": X+$(7%>/7&4%+'7'87Q!VQ2
SEoS3 n!d,,!o!dY!r!E

n!E4!d!o!XFh!d!r!E

SEoS3 n!4FiWXi

G"@ X+$(7%>/7=+9+%17'87#FD7QWD7Q!74$(7Q2
0))AH(!<8$<!<8(!Y,Xm[!`.`!Yg7!K'11!2-<!I'))'C$<(!H-%(!<8$2!E3X!Hb!->!C-K(%*!$)

$>-%(H(2<'-2(I!'2!<8(!G,!Y'$)!,-2)<%$'2<)!"#((!#(;<'-2!3FEF56F
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P, �!4F43X!0
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4Fhh!]!SE!n!4F5m!]!S3

SE!n!4F5m!o!4Fhh!S3!n!4FXE!]!S3

7-!$CC1B!<8(!=-1<$?(!I'='I(%!C%'2;'C1(*!<8(!;8$'2!;A%%(2<!->!<8(!(H'<<(%!>-11-K(%*!P;8*!HA)<!9(

HA;8!1$%?(%!<8$2!<8$<!->!<8(!9$)(!;A%%(2<F

P;8!__!PY!9(;-H()!P;8!_!54!]!PY

#'2;(!PY!n!P,!o!^!n!P,!o!X44*!K8(%(!^!n!X44!$)!$>-%(H(2<'-2(I!'2!#(;<'-2!3FEFm*!1(<!P;8!n!PL!o!E4F

78A)*!P;8!n!PL!o!E4!n!5!H0!o!E4!n!4F5!H0

#'2;(!P;8!n!d,,!o!"SE!s!S36!$)!$>-%(H(2<'-2(I!'2!#(;<'-2!3FEFm*

P;8!n!4F5!H0!n!d,,!o!"SE!s!S36!n!E4!d!o!"4FXE!]!S3!s!S36

+ S3!n!33F4!&v!/!SE!n!EEF5!&vF

.%$;<';$1!L1(;<%';$1!$2I!L1(;<%-2';!G()'?2!PPP
!Q!U'?8!R%(@A(2;B!M);'11$<-%!R-%H$1!S(C-%<

V8'B$2?!M2?!Q!E4WX4EE
X4

Zhiyang Giovanni Ong




#(1(;<!SE!<-!9(!E4!&v!)'2;(!<8(%(!$%(!2-!EEF5!&v!%()')<-%)!'2!<8(!1$9-%$<-%'()F

V!n!S!s!�,!s!�\!n!�,*!)'2;(!�\!$2I!S!n!4!"R%$2;-*!#!E[[X6

�,!n!E!o!":x!]!,6

+ �,!n!Eo!"x!]!,6*!'?2-%'2?!<8(!;-HC1(T!I-H$'2F

,8--)(!,E!<-!9(!)A>>';'(2<1B!1$%?(!)-!<8$<!'<!$;<)!$)!$!)8-%<!;'%;A'<!$<!8'?8!>%(@A(2;'()!->!34

JUZF!78')!'HC1'()!<8$<!�,!HA)<!9(!$)!)H$11!$)!C-))'91(F!U(2;(*!1(<!�,!n!EF

+ ,E!�!E!o!x

,E!�!E!o!E3XFhh!J%$I)QE

,E!�!W!2R

,8--)(!,E!<-!9(!E!uRF!#'H'1$%1B*!;8--)(!,3!n!,E!n!EuRF

.%$;<';$1!L1(;<%';$1!$2I!L1(;<%-2';!G()'?2!PPP
!Q!U'?8!R%(@A(2;B!M);'11$<-%!R-%H$1!S(C-%<

V8'B$2?!M2?!Q!E4WX4EE
XE

Zhiyang Giovanni Ong



