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The use of User-centered Design Canvas For Rapid Prototyping
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Abstract

This paper presents the use of User-centered Design Canvas to help students design the user
experience (UX) on the designated Collaborative Projects. The Collaborative Project itself has been
conducted by students with multi-discipline backgrounds. The User-centered design itself was widely
used as an approach to software development in order to achieve better alignment between the user
experience and the business goal. Adopting Business Model Canvas, the User-centered Design Canvas
was introduced as an acceleration tool for rapid prototyping and ensures the effectiveness and efficient
manner for the sake of user satisfaction. As the results from the questionnaire, more than 78% of
users express the benefits of the current adaptation of User-centered Design Canvas. Also from the Log
Metric Analysis, users have completed a designated task under 5 minutes with minimum repetition.
This indicates that the use of proposed adaptation is easy to use and shows the effectiveness of the
User-Centered Design Canvas for rapid prototyping. (Approx. 156 words)
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!"#$%&#$'($)&#*+,#-.#*#/$0#&12-$34-54&$('*$6471/$
8*'.'.971-2$

:*;4-$<=-4*%&$>4%.&4*!" $4-/$?@$6%&=14-'*$?41A4#$$
! $%&'%()*+,-./*012&%)(,/3(4*5(3-6,(7*+(/17*.(1*8931&6&'/4*:1/;9%7/,(7*<-=())(./>(=*
+/.&(%?&*
#$%&'%()*+,-./*$9%@(13(1*+>(%/(=4*5(3-6,(7*A'()(*076()4*:1/;9%7/,(7*<-=())(./>(=*
+/.&(%?&*

*

"%B(1C-)7/.(D(ED/.*
$

<B&.*4,.@$8=/7*F(F9%*F%9791,7*,=9*-79*&2*:79%GH91,9%9.*I97/'1*H(1;(7*,&*=96F*7,-.91,7*.97/'1*
,=9*-79%*9JF9%/91E9*K:LM*&1*,=9*.97/'1(,9.*H&66(@&%(,/;9*$%&?9E,7D*8=9*H&66(@&%(,/;9*$%&?9E,*
/,7962*=(7*@991*E&1.-E,9.*@>*7,-.91,7*B/,=* )-6,/G./7E/F6/19*@(E3'%&-1.7D*8=9* :79%GH91,9%9.*
.97/'1*/,7962*B(7*B/.96>*-79.*(7*(1*(FF%&(E=*,&*7&2,B(%9*.9;96&F)91,*/1*&%.9%*,&*(E=/9;9*@9,,9%*
(6/'1)91,*@9,B991*,=9*-79%*9JF9%/91E9*(1.*,=9*@-7/1977*'&(6D*A.&F,/1'*N-7/1977*<&.96*H(1;(74*
,=9*:79%GH91,9%9.*I97/'1*H(1;(7*B(7*/1,%&.-E9.*(7*(1*(EE969%(,/&1*,&&6*2&%*%(F/.*F%&,&,>F/1'*
(1.*917-%97*,=9*9229E,/;91977*(1.*922/E/91,*)(119%*2&%*,=9*7(39*&2*-79%*7(,/72(E,/&1D*A7*,=9*%97-6,7*
2%&)*,=9*O-97,/&11(/%94*)&%9*,=(1*PQR*&2*-79%7*9JF%977*,=9*@9192/,7*&2*,=9*E-%%91,*(.(F,(,/&1*&2*
:79%GH91,9%9.* I97/'1*H(1;(7D*A67&*2%&)* ,=9*S&'*<9,%/E*A1(6>7/74*-79%7#*=(;9*E&)F69,9.* (*
.97/'1(,9.*,(73*-1.9%*T*)/1-,97*B/,=*)/1/)-)*%9F9,/,/&1D*8=/7*/1./E(,97*,=(,*,=9*-79*&2*F%&F&79.*
(.(F,(,/&1*/7*9(7>*,&*-79*(1.*7=&B7*,=9*9229E,/;91977*&2*,=9*:79%GH91,9%9.*I97/'1*H(1;(7*2&%*
%(F/.*F%&,&,>F/1'D*

C@!:-.*'/%,.1'-$
01*,=9*>9(%*&2*H&;/.G!U*F(1.9)/E*/1*01.&197/(4*./7,(1E9*69(%1/1'*/7*(*)&7,*7-/,(@69*69(%1/1'*)&.96*2&%*
/)F69)91,/1'*(*7&E/(6*./7,(1E9*(1.*(*7962GO-(%(1,/19*V!W4*V#WD*X1*&,=9%*=(1.4*$%&,&,>F/1'*/7*&19*&2*,=9*
7&2,B(%9*.9;96&F)91,*7,('97*,=(,*.96/;9%*,=9*9(%6>*F%&.-E,*VYWZVTWD*5&%*69(%1/1'*9JF9%/91E94*F%&,&,>F/1'*
/7*,=9*)&7,*7-/,(@69*&F,/&1*,&*'/;9*7,-.91,7*,&*=96F*/)F69)91,*,=9/%*/.9(*V[W4*VPWD*$%&,&,>F/1'*/1*7&2,B(%9*
.9;96&F)91,*/7*199.9.*,&*31&B*/2*,=9*F%&@69)*B(7*;/7/@69*,&*7&6;9*,9E=1/E(66>*&%*1&,*VQW4*VUWD**<&%9&;9%4*
F%&,&,>F/1'*/1*,=9*.9;96&F)91,*&2*-79%*/1,9%(E,/&1*K:0M*(1.*-79%*9JF9%/91E9*K:LMD*01*,=/7*F(F9%4*B9*
@%/926>*./7E-77*,=9*-79*&2*:79%*H91,9%9.*I97/'1*H(1;(7*,&*=96F*7,-.91,7*,&*9JF6&%94*F6(1*(1.*.9;96&F*
,=9*-79%*9JF9%/91E9*B/,=*F%&F&79.*/.9(7D*A67&4*=&B*,&*/)F69)91,*,=9*F%&,&,>F/1'*F%&E977*-7/1'*:79%*
H91,9%9.*I97/'1*()&1'*7,-.91,7*B=/69*E&1.-E,/1'*./7,(1E9*69(%1/1'D****

D@!8*'7'&#/$?#."'/$
01*,=/7*F(F9%*B9*F%&F&79*,=9*-79*&2*:79%*H91,9%9.*I97/'1*H(1;(7*,&*=96F7*7,-.91,*.9;96&F*,=9*-79%*
9JF9%/91E9**/1*,=9/%*.9;96&F9.*(FF6/E(,/&1*(7*E&-%79*(77/'1)91,D*A67&*B9*.9;96&F9.*(1.*9J,%(*29(,-%9*
2%&)*&-%* .9;96&F9.*7-FF&%,/;9* ,&&6* ,&*=96F*7,-.91,7* (.(F,* ,=9* :79%*H91,9%9.* I97/'1*H(1;(7*B=/69*
/)F69)91,/1'*./7,(1E9*69(%1/1'D*8=9*F%&F&79.*)9,=&.*/7*/66-7,%(,9.*/1*5/'-%9*!D*
*
*
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*

*
E12%*#$C@$:HIH* \JF9%/)91,7*<9,=&. *

*

!"#"!$%&'()&*+&'&,(-&%./*()0*10%(
:79%* H91,9%9.* I97/'1* H(1;(7* /7* (* 2%()9B&%3* ,=(,* /7*/17F/%9.* 2%&)* N-7/1977* <&.96* H(1;(7* V!]WD*
8=9%92&%94*/,*B(7*E6(/)9.*,=9*:L*8&&6*E&)@/1/1'*-79%*199.7*B/,=*,=9**@-7/1977*'&(67*V!!WD*N>*-7/1'*
:HIH4*/,*B/66*=96F*:L*.97/'19%*,&^*

!D!:1.9%7,(1.*,=9*,(%'9,9.*-79%*(1.*)(%39,*199.7D*
#D!<(39*(*.92/1/,/&1*&2*F%&.-E,_)(%39,*2/,D*
YD!A6/'1/1'*,=9*@-7/1977*'&(6*2&%*,=9*E&)F9,/,/;9*(.;(1,('97D*
`D!I92/19*:1/O-9*a(6-9*$%&F&7/,/&1*(7*,=9*@%(1.*E&))-1/E(,/&1*7,%(,9'>D*

*
A.(F,/1'*B/,=*N-7/1977*<&.96*H(1;(74* :HIH*/7* ./;/.9.* /1,&*U*2/96.7D*+,(%,*B/,=* ,=9* -79%GE91,9%9.*
(FF%&(E=*-1,/6*7-))(%/b/1'*,=9*:1/O-9*a(6-9*$%&F&7/,/&1D*8=&79*2/96.*(%9*.9,(/69.*/1*8(@69*!D*
*

$ !4B=#$C@$)303$E1#=/&$

E1#=/$ F4G#$ $ $ 0#&,*17.1'-$

!* N-7/1977* *I92/19*N%(1._$%&.-E,*1()9D*

#* :79%7* *I92/19*,=9*F&,91,/(6_,(%'9,9.*-79%7*

Y* $%&@69)7* *I92/19*,=9*F%&@69)*(1.*=&B*,=9*F%&F&79.*(FF*7&6;9*,=9*F%&@69)7*

` * <&,/;97* *I92/19*-79%*)&,/;(,/&1*,=(,*/7*B/66/1'*,&*-79*,=9*F%&F&79.*(FFD***

T* 59(%7* *I92/19*-79%*29(%7*,=(,*B&-6.*1&,*-79*,=9*F%&F&79.*(FFD*

[ * +&6-,/&17* *I92/19*9J/7,/1'*7&6-,/&1*2%&)*2/96.*YD****

P* A6,9%1(,/;97* *I92/19*,=9*F&77/@69*(6,9%1(,/;9*(FF_7&6-,/&1*,=(,*)/'=,*@9*E=&791*@>*
-79%7*/17,9(.*&2*,=9*F%&F&79.*(FFD**

Q* H&)F9,/,/;9*A.;(1,('9* *I92/19*,=9*29(,-%97*&%*,=9*E=(%(E,9%/7,/E7*,=(,*./229%91,/(,9*,=9*F%&F&79.*
(FF*(1.*E&)F9,/,&%7*

U* :1/O-9*a(6-9*$%&F&7/,/&1* *I92/19*,=9*F=%(79*,=(,*.97E%/@97*,=9*;(6-9*&2*,=9*F%&F&79.*(FFD**
*

(

(
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!"!" !)234,(0552.60+.3*(0*,(74553'+.1&(8332(9:+&*,&,(;&0+4'&%((

A7*F(%,*&2*,=/7*%979(%E=4*B9*.9;96&F9.*9J,91.9.*29(,-%97*,=(,*B/66*@9*-79.*@>*7,-.91,7*,&*E&66(@&%(,9*
.97/'1/1'*,=9*:LD*5&%*,=9*E&66(@&%(,/&14*B9*-79*H6&-.*AFF6/E(,/&1*2&%*,=9*E&66(@&%(,/&1*F%&E977D*
5/'-%9*#*7=&B7*,=9*E6&-.*(FF6/E(,/&1*Kc&&'69*+F%9(.7=99,MD*******

*

*

*

E12%*#$D@$:HIH*E&66(@&%(,/&1*-7/1'*E6&-.*(FF6/E(,/&1$ * E12%*#$H@$:HIH*91,%>*(,*.9;96&F9.*
+-FF&%,/;9*8&&67*

A2,9%*9(E=*'%&-F*E&)F69,97*,=9*:HIH*,9)F6(,9*(,*c&&'69*+=99,4*9(E=*'%&-F*/7*%9O-97,9.*,&*F&7,*,=9*
2/1(6*%97-6,7*,&*&-%*E-%%91,*.9;96&F)91,*+-FF&%,/;9*8&&67*V!#WD*5/'-%9*Y*7=&B7*,=9*:HIH*91,%>*&1*,=9*
+-FF&%,/;9*8&&6D*

!"<"!$%&'(=&%53*%&%(
A2,9%*9JF6(/1/1'*,=9*-79*&2*:HIH*(,*,=9*@9'/11/1'*&2*,=9*(E(.9)/E*79)97,9%4*+,-.91,7*=(;9*@991*'/;91*
,=9*(77/'1)91,*,&*.9;96&F*7&)9*(FF7*,=(,*)/'=,*@9*199.9.*@>*=/'=9%*9.-E(,/&1*7,-.91,7D**A67&4*+,-.91,7*
B9%9* %9O-97,9.* ,&* .97/'1* ,=9* -79%* 9JF9%/91E9* &2* ,=9* F%&F&79.* (FF* -7/1'* :HIHD* d9* E&1.-E,*
O-97,/&11(/%97*(@&-,*,=9*-79*&2*:HIH*/1*79;9%(6*E6(77%&&)7*,=(,*E&17/7,*&2*![Q*7,-.91,7*(7*F(%,/E/F(1,7D*
8=9*(/)*&2*,=9*O-97,/&11(/%9*B(7^*e!M*,&*.9,9%)/19*,=9*9229E,/;91977*&2*,=9*F%&F&79.*)9,=&.*2&%*%(F/.*
F%&,&,>F/1'4*(1.*e#M*,&*9;(6-(,9*&-%*E-%%91,*.9;96&F)91,*7-FF&%,/;9*,&&67D*8=9*7,-.91,7*(7*F(%,/E/F(1,7*
;(%>*2%&)*!7,*-1,/6*`,=*>9(%*@(E=96&%*.9'%99D**
*

H@!6#&%=.&$4-/$01&,%&&1'-&$
8=/7*79E,/&1*B/66*@%/926>*./7E-77*,=9*O-97,/&11(/%9*%97-6,*(@&-,*,=9*-79*&2*:HIH*2&%*%(F/.*F%&,&,>F/1'D**
*
<"#"!=&%42+%(
N92&%9*-7/1'*&%*69(%1/1'*:HIH4*(66*F(%,/E/F(1,7*=(;9*@991*%9O-97,9.*,&*2/66*,=9*.97/'1(,9.*O-97,/&11(/%9D*
8(@69*#*7=&B7*,=9*O-97,/&17*2&%*,=9*O-97,/&11(/%9D**
*

!4B=#$D@$I%#&.1'--41*#$('*$74*.1,174-.&$

f-97,/&17* g97F&179*(1.*$9%E91,('9*KRM*

*
h(;9*7,-.91,7*9;9%*E%9(,9. *7&2,B(%9i * j97*KUQM4*k&K#M

A%9*7,-.91,7*2()/6/(%*B/,=*7&)9*F%&,&,>F/1'*,&&67i * *j97*KQ#M4*k&K!QM
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A%9*7,-.91,7*2()/6/(%*B/,=*7&)9*:L*7F9E/2/E(66>*F%&,&,>F/1'*,&&67i *j97*KP`M*4*k&KY[M

I&*7,-.91,7*9;9%*.97/'1*:L*'919%(66>i * j97*K!#M*4*k&KQQM

I&*7,-.91,*9;9%*69(%1*&%*-79*:HIHi*
*

**j97*K[M4*k&*KU`M

k9J,4*S/39%,*7E(69*=(.*@991*-79.*,&*)9(7-%9*,=9*F9%E9F,/&1*2%&)*(66*F(%,/E/F(1,7*(@&-,*,=9*-79*&2*:HIH*
2&%*,=9/%*F%&,&,>F/1'*F%&E977*B/,=*2&66&B/1'*2&%)-6(7*>#<?@(>#A?^*

*

*
d=9%9^*
B(l*8=9*F9%E91,('9*;(6-9*9(E=*O-97,/&17*
k*l*8=9*;(6-9*&2*9(E=*(17B9%*(,*9(E=*/17,%-)91,7*
g*l*A17B9%9.*a(6-9*5%9O-91E>*
0*l**8=9*=/'=97,*(17B9%9.*;(6-9*)-6,/F6/9.*B/,=*1-)@9%*&2*F(%,/E/F(1,*KT*J*![Q*l*Q`]M*
**
8=9*-79%*F9%E9F,/&1*%97-6,7*(%9*7=&B1*/1*8(@69*YD**
*

!4B=#$H@$J#.4$.#&.1-2$'($."#$7*'7'&#/$G#."'/$

$ f-97,/&17* $9%E91,('9*KRM*

*07*,=9*:HIH*9(7>*,&*-79i* Q!DT*

*07*,=9*-79*&2*:HIH*B(>*)&%9*%9(7&1(@69*,&*.92/19*,=9*:L*$%&@69)7i**** PPD`*

*I&97*/,*=96F*.92/19*,=9*@-77/&1977*;(6-9*F%&F&,/,/&1*i* Q#D!*

*I&97*/,*=96F*.92/19*,=9*F%&@69)*7&6;/1'i* PUDQ*

*d&-6.*7,-.91,7*6/39*,&*-79*:HIH*2&%*,=9/%*19J,*F%&?9E,i* QQD!*

*07*:HIH*I&97*/,*=96F*%(F/.*F%&,&,>F/1'i* PUD#*

*07* ,=9* E6&-.* (FF6/E(,/&1* (1.* 7-FF&%,/;9* ,&&6* =96F7*E&66(@&%(,/&1* /1* &16/19*
E&1./,/&17i *

*
Q#DP*

*07*,=9*:HIH*017,%-E,/&1*'/;91*9(7>*,&*2&66&Bi* QYDU*

*A;9%('9*$9%E91,('9* Q!DY*

*
k9J,4*B9*%9E&%.*,=9*(EE&)F6/7=9.*,/)9*9(E=*'%&-F*K2%&)*![Q*7,-.91,7*2&%)9.*/1,&*`Q*'%&-F7M*2&%*=&B*
6&1'*/,*,(397*,&*2/1/7=*9(E=*2/96.*/1*,=9*:HIHD*d9*=(.*E(,9'&%/b9.*9(E=*'%&-F7*/1,&*Y*E&1./,/&17D*d=/E=*
(%9*6977*,=(1*T*)/1-,974*T*,&*!]*)/1-,974*(1.*)&%9*,=(1*T*)/1-,97D*8=9*%97-6,*(%9*7=&B1*/1*5/'-%9*`D**
*

! "
# $%$&

'
%$())* !
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*
E12%*#$K@$AEE&)F6/7=9.*8/)9*8=9*-79*&2*:HIH*

A"<"(-.%64%%.3*%(
N(79.*&1*(EE9F,(1E9*%97-6,4* :HIH*=96F7*7,-.91,*,&*.&*%(F/.6>*F%&,&,>F/1'D*5-%,=9%)&%94*,=9*-79*&2*
9J/7,/1'*E6&-.*(FF6/E(,/&17*(1.*7-FF&%,/;9*,&&67*91(@69*7,-.91,7*,&*.&*E&66(@&%(,/&1*/1*&16/19*E&1./,/&1D*
8=/7*69(%1/1'*)&.967*(%9*7-/,(@69*/1*F(1.9)/E*E%/7/7D*d=/E=*F=>7/E(6*./7,(1E/1'*(%9*199.9.D*5%&)*,=/7*
F&/1,*&2*;/9B4**,=9*-79*:HIH*/7*B(>*)&%9*F%(E,/E(6*,&*,%(172&%)*/.9(*/1,&*%9(6*(FF6/E(,/&1D*A7*F(%,*&2*
,=9*69(%1/1'*F%&E9774*E&66(@&%(,/&1*()&1'*9(E=*'%&-F*)9)@9%*,=(,*=(.*@991*E&1.-E,9.*/1*2-66>*&16/19*
E&1./,/&1*B/66*E%9(,9*19B*E-6,-%9*&2*E%9(,/;9*F%&E977*(7*F&7/,/;9*(229E,*B=91*F(1.9)/E*=(FF919.D****

K@!3'-,=%&1'-&$4-/$E%.%*#$L'*A&$
:79%*H91,9%9.*I97/'1*H(1;(7*K:HIHM*=96F7*.&*)&%9*%(F/.6>*(,*F%&,&,>F/1'*(1.*.92/19*)&%9*/1*.9F,=*
-1.9%7,(1./1'*(@&-,*,=9**@(7/E*199.*B=/69*.97/'1/1'*:79%*\JF9%/91E97D*A67&4*,=9*-79*&2*E6&-.*(FF6/E(,/&1*
(1.*7-FF&%,/;9* ,&&67*91(@69*E&66(@&%(,/&1* ()&1'*7,-.91,7* ,=(,* /)F69)91,* ./7,(1E9*69(%1/1'*B=/69* (,*
F(1.9)/E*9%(D*5&%*2-,-%9*B&%374*/,*199.7*,&*7,-.>*,&*/1,9'%(,9*,=9*:HIH*K2&%*.97/'1*:LM*B/,=*&,=9%*
F%&,&,>F/1'*,&&67*2&%*:0*.97/'1D**
*
6#(#*#-,#&$
V!W* SD* mD* 5(=9%,>4* hD* SD* +E=B(%,b4* 5D* A=)9.4* jD* n=9,9>9;(4* AD* :b/E(1/14* (1.* SD* :7E=9%G$/1974*

o+E=&&6* (1.* F%9F(%9.1977* &22/E/(67p* F9%7F9E,/;97* &1* 7&E/(6* ./7,(1E/1'* F%(E,/E97* ,&* %9.-E9*
/126-91b(*,%(17)/77/&1*.-%/1'*(*F(1.9)/E^*H&17/.9%(,/&17*,&*'-/.9*2-,-%9*B&%34q*B'&1"(C&,"(
=&5"4*;&6D*!`4*FD*!]]QP!4*m-1D*#]!U4*.&/^*!]D!]![_?DF)9.%D#]!UD!]]QP!D*

V#W* AD* mD* <D* mr1/&%* (1.* hD* 5D* $(-1(4* oI/7,(1E9* 69(%1/1'* (1.* ,969)9./E/19* /1* ,=9* (%9(* &2*
X,&%=/1&6(%>1'&6&'>^*6977&17*/1*,/)97*&2*F(1.9)/E4q*D'0E"(F"(G+3'H.*320'I*/32"4*AF%D*#]#]4*
.&/^*!]D!]![_?D@?&%6D#]#]D]YD]]YD*

VYW* fD*N(&4* ID*5((74* (1.*<D* j(1'4*o01,9%F6(>*&2*739,E=/1'*s*F%&,&,>F/1'* /1*9(%6>*7,('9*F%&.-E,*
.97/'14q*J*+"( F"( -&%"( )'&0+"( J**31"4* ;&6D* [4* 1&D* YZ`4* FFD* !`[Z![Q4* XE,D* #]!Q4* .&/^*
!]D!]Q]_#![T]Y`UD#]!QD!`#UY!QD*

V`W* ID*N%&.9%/E34*XD*N-%69>4*AD*5&''4*(1.*gD*c%(=()4*o8=9*:79*&2*g(F/.*$%&,&,>F/1'*5(E/6/,(,9.*@>*
HAIGHA<*+&2,B(%9*/1*,=9*$%/)(%>*<(1('9)91,*&2*H&)F69J*n>'&)(,/E*5%(E,-%97*(,*01/,/(6*
$%9791,(,/&1^*A*H(79*+9%/974q*F"(G'02(C0:.223K06"(74'/"4*;&6D*PP4*1&D*U4*+-FF69)91,4*FFD*9!!#Z
9!!Y4*+9FD*#]!U4*.&/^*!]D!]![_?D?&)7D#]!UD][D!TPD*

VTW* HD*AD*S(-224*ID*t1/'=,4*ID*t&,>7G+E=B(%,b4*(1.*<D*\D*g91,7E=69%4*o8=9*%&69*&2*F%&,&,>F97*/1*
E&))-1/E(,/&1* @9,B991* 7,(39=&6.9%74q*-&%"( 7+4,"4* ;&6D* [[4* FFD* !ZY`4* m(1D* #]#]4* .&/^*
!]D!]![_?D.97,-.D#]!UD!!D]]PD*



�3�9�-�B�,�6�&�R�P�6�(�7����������
�-�R�X�U�Q�D�O���R�I���3�K�\�V�L�F�V�����&�R�Q�I�H�U�H�Q�F�H���6�H�U�L�H�V������������������������������������

�,�2�3���3�X�E�O�L�V�K�L�Q�J
�G�R�L����������������������������������������������������������������

6

!
!
!
!
!
!

V[W* mD* cD* H&&F%/.9%* (1.* mD* HD* h91.9%7&14* o89E=1&6&'>Z$%&E977* 5/,^* $9%7F9E,/;97* &1* AE=/9;/1'*
$%&,&,>F/1'* \229E,/;919774q*F"(C0*0/"( J*K"(7I%+"4* ;&6D*P4*1&D*Y4*FFD* [PZQP4* I9ED* !UU]4* .&/^*
!]D!]Q]_]P`#!###D!UU]D!!T!PQUPD*

VPW* tD*dD*m(@6&3&B4*LD*n=-4*(1.*mD*aD*<(,7&14*o\JF6&%/1'*,=9*./;9%7/,>*&2*E%9(,/;9*F%&,&,>F/1'*/1*(*
'6&@(6*&16/19*69(%1/1'*91;/%&1)91,4q*J*+"(F"(-&%"()'&0+"(J**31"4*;&6D*Q4*1&D*#4*FFD*!]#Z!#`4*AF%D*
#]#]4*.&/^*!]D!]Q]_#![T]Y`UD#]#]D!P!YQUPD*

VQW* ND*d97,9%6-1.*(1.*tD*d9,,9%G\.)(14*oI9(6/1'*B/,=*B/E39.*F%&@69)74*/1*)977>*E&1,9J,74*,=%&-'=*
F%&,&,>F/1'4q*-&%"( F"4* ;&6D* #]4* 1&D* 7-F!4* FFD* +QQ[Z+QUU4* m-6D* #]!P4* .&/^*
!]D!]Q]_!`[][U#TD#]!PD!YTY]Y`D*

VUW* m(39*t1(FF4*m&=1*n9%(,73>4*(1.*N%(.91*t&B/,b4*75'.*+L(M3N(+3(7321&(D./(B'3O2&P%(0*,(8&%+(
Q&N(J,&0%(.*(F4%+(;.1&(-0I%D*+/)&1*s*+E=-7,9%4*#]![D*

V!]W* o:79%*H91,9%9.* I97/'1*H(1;(7*u*5/%7,* :L* ,&&6*E&)@/1/1'* -79%*199.7*B/,=*@-7/1977* '&(67Dq*
=,,F7^__-E.ED,=9%9E,(1'697DE&)*K(EE9779.*<(%D*!U4*#]#]MD*

V!!W* 8D*a&63)(114*<D*+91'F/964*(1.*kD*m&E=9)74*oh/7,&%>,966/1'^*(*d9@7/,9*2&%*,=9*\6.9%6>*A*h-)(1G
H91,9%9.* I97/'1* AFF%&(E=4q* /1*B'36&&,.*/%( 3K( +H&( R+H( Q3',.6( )3*K&'&*6&( 3*( M4P0*S
)3P54+&'( J*+&'06+.3*4* c&,=91@-%'4* +B9.914* XE,D* #]![4* FFD* !Z[4* .&/^*
!]D!!`T_#UP!`QTD#UU[PYTD*

V!#W* 0%B(1*A61(%-7*t(-,7(%*(1.*g/>(1(%,&*+(%1&4*oA*+-FF&%,/;9*8&&6*2&%*$%&?9E,*N(79.*S9(%1/1'*(1.*
S(@&%(,&%>**N(79.*\.-E(,/&14q*J*+"(F"(T,1"(76."(9*/"(J*K"(8&6H*32"4*;&6D*U4*1&D*#4*FFD*[Y]Z[YU4*
.&/^*=,,F^__.JD.&/D&%'_!]D!QT!P_/?(79/,DUD#DP][PD*

V!YW* SD*SD*t9&B1*(1.*AD*gD*h(37,/(14*o<9(7-%97*&2*A77&E/(,/&1*2&%*,=9*H&)F&191,*A1(6>7/7*&2*S/39%,*
+E(69* I(,(4q* F"( 9:5"( 9,46"4* ;&6D* `!4* 1&D* Y4* FFD* ##Z#P4* <(%D* !UPY4* .&/^*
!]D!]Q]_]]##]UPYD!UPYD!!]!!`]TD*

V!`W* XD*AD*0;(1&;4*aD*aD*0;(1&;(4*(1.*AD*AD*+(6,(14*oS/39%,G7E(69*O-97,/&11(/%97*(7*(1*9.-E(,/&1(6*,&&6*
/1*,9(E=/1'*./7E%9,9*)(,=9)(,/E74q*J*+"(F"(C0+H"(9,46"(76."(8&6H*32"4*;&6D*`U4*1&D*P4*FFD*!!!]Z
!!!Q4*XE,D*#]!Q4*.&/^*!]D!]Q]_]]#]PYULD#]!PD!`#Y!#!D*

$
<,A-';=#/2G#-.&$
A-,=&%7*,=(137*-.'&U+3'0+(=.%&+(,0*(B&*/0O,.0*(C0%I0'0U0+*KIg$<M4*-.'&U+3'0+(F&*,&'02(B&*/40+0*(
=.%&+(,0*(B&*/&PO0*/0**KImg/7N(1'M4*V&P&*+&'.0*(=.%+&U(,0*(8&U*323/.WD0,0*(=.%&+(,0*(J*310%.(
Q0%.3*02* Kt9)%/7,93@%/1M* (1.*$*.1&'%.+0%( C4H0PP0,.I0H( 7.,30'X3* 2&%* =(;/1'* 7-FF&%,* 2&%* ,=/7*
F-@6/E(,/&1D*
$
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�X�F�G�F���W�K�H�U�H�F�W�D�Q�J�O�H�V���F�R�P
�–�Q�W�H�U�Q�H�W���6�R�X�U�F�H

�Z�Z�Z���H�U�L���X���W�R�N�\�R���D�F���M�S
�–�Q�W�H�U�Q�H�W���6�R�X�U�F�H

�(���-���9�H�O�]�L�Q�J�����5���9�U�L�M�K�R�H�I�����-���0 �H�Q�V�������$�V�V�H�V�V�L�Q�J���W�K�H
�P�X�O�W�L���O�D�\�H�U�H�G���Y�D�O�X�H���R�I���X�U�E�D�Q���G�H�Y�H�O�R�S�P�H�Q�W
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�3�X�E�O�L�F�D�W�L�R�Q
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���6�W�X�G�L�H�V���R�Q���H�Y�D�O�X�D�W�L�R�Q���L�Q�G�H�[���V�\�V�W�H�P���I�R�U���W�K�H
�F�D�Q�Y�D�V���V�W�R�Z���Q�H�W���R�S�H�U�D�W�L�R�Q���S�H�U�I�R�U�P�D�Q�F�H���Y�L�D
�W�K�H���Y�D�J�X�H���$�3�+���P�H�W�K�R�G�������–�2�3���&�R�Q�I�H�U�H�Q�F�H
�6�H�U�L�H�V�����(�D�U�W�K���D�Q�G���(�Q�Y�L�U�R�Q�P�H�Q�W�D�O���6�F�L�H�Q�F�H������������
�3�X�E�O�L�F�D�W�L�R�Q

�Z�Z�Z���L�Q�V�L�J�K�W�V�R�F�L�H�W�\���R�U�J
�–�Q�W�H�U�Q�H�W���6�R�X�U�F�H
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�&�R�Q�I�H�U�H�Q�F�H���6�H�U�L�H�V�����0 �D�W�H�U�L�D�O�V���6�F�L�H�Q�F�H���D�Q�G
�(�Q�J�L�Q�H�H�U�L�Q�J������������
�3�X�E�O�L�F�D�W�L�R�Q

�F�D�Q�Y�D�Q�L�]�H�U���F�R�P
�–�Q�W�H�U�Q�H�W���6�R�X�U�F�H

�S�H�O�V���X�P�V�L�G�D���D�F���L�G
�–�Q�W�H�U�Q�H�W���6�R�X�U�F�H

�Q�O�L�V�W���L�Q�5�L�E�Q�H�W���D�F���L�Q
�–�Q�W�H�U�Q�H�W���6�R�X�U�F�H

�Z�Z�Z���E�M�R�U�O���R�U�J
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