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O/8%IN-,!$856/7-, %162 EL. #$,!BB56/T4-217-15%$!8/1/ HUS/EG/ 14— 2!T-180* , -H$I%T58$211<$/ , 262 . 0!
X<TRO/18<; 3TN THS IO RISH/<S/TS8IN- , BT%IEO8T/ 18- 2%1/ 28116 - 27,81 576~ 217- ITHSNES<B!-NI1$/, 262 . 3!

4-005246/14-231/28192N-,0/76-2!"" $64#2 <~ . ; 31 /BFES<I/BI%5 - . $%78-2%IN-,INTS, $!, $%$/ , 640!
I

3848567 8$&49": ; 4<!
I

YOI I#/T ,SUS/ 648! #/% L$$2!6/, 688! 51! -21 TH#$! /**<46/16-2! -N! 8/1/H¥hS/ 4G/ 16-21 62! 6478G$2!
%64$26$1"!

YQ="IJ#/1V/ , $lT#$1$6#266/<!/%*$6T0! -NITHS!/ **<E6/ - 21 5%$8!7-IHENS/4C$!8/7/ 1!

YO?'\ IR/, THS6#/<«<$2 . $N! /28! -**— [152876%! -NI /**<;42 _ 18/ 1/ HNS/<4G/ 18- 2!7-1676G$2! %68K
$26311!

%1
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2! Background

"UHEN G/ TS, ING, W< 1 * $U$2T0! /2! -HE, HISF! -N1 8/7/1 HEh5/<4G/ 16— 21621 %$676-2! =0(0! [ ; 1427,-85662 . !
6-263*ThI%56#!/%!18/1/3162N-, 0/ 14-231C2-F<$8 . $31/28!T#$IN- F1-NI8/7/1627-1C2 - F<$8 . $3!7#$! J 5$hK
T6-21-NIF#; THS/<4G$!8/1/i%!, $/%-2$8!/28!/, . 5$801921%$674- 2! =0=317#$!88h65%HE—2! -NI8/T/HIHS /<K
86/ 18-2IN-65%$%! - 21 T4#$!68766$2!%66$526$!6- 2TSPTIMNT$, 16-26$*15/<4GE2 . 1667665 21%65$26$3! F# ; IHERSK
14GE2 . 18/1/\8 S 276/<17-164T6GH2!%66$26$ 18! ., -528$80!!

2.1! Data Visualization
448 %8 88& O§*+ , §, =3 /+0-118"S
|

JHIMFATHSIFS/T#S$, ILSIECSI/18,17-87 5 1HU-19128$8!7-1L 62 . 1, /8216<-T#$W162!16/%$187! , /62%! F#$2!
9L $TH-O8K/1$, U21THSISHS262 . 119718148 . #<; 1524CS<; T#/11/ 2 ; - 281! . —§2 _ [T-IL$I/L<$IT-18$7$, 029!
F#/11T#$! F$/1#3, | F-5<81<--CI<ECS! FaT#!R5%T! 0/ 1$<<47$160/ . $18/7/1 -, -T#$,1%-5,6$%! -N! -L%$,H$8!
8/1/'/<-280\ I#/TF$12$$8142%1$/81%!/ IN-, O!-NIE2N-, O/ T8-21T#/116%15288, %1/ 28/ L<HIT- 1#$<* 15! FaT#!
-5,14284Hi85/<1 8868k - 293! %5641 /1! /I FS/T#S, IN-, $6/%70! M SSF ! F=>>ch!*-§27%! - 573162N-, O /18- 2! 85!
-$28,/1$8IL ; RISOUINS21876$%31/ 2817482 . WIT#/118-12-7188,$61<; 16, , > - 2817-1*# ; %e6/<!%7, 5675, $%! - !
- LRE6TH0I921THE0ISP/ O*<$318/7/16%!%/ 1$<<E1$1O / . $inl/ 28! -1#3, 1C428%! -, /F18/7/0192N-, O/ T6- 218! T#$!
F$/TH#$, -, $6/%73I FHL6#18%!6,$/1$8IL ; I*, -6$%%62 . |, /FI8/1/11-1* ,-Hi8$!6-27$P11/28!0$/242 . 01S5 K

#$,0-,$1C2-F<$8. $li!6, $/1$8!F#$2!62N-, O /18- 216%1627$ . , /138! Fir#!1#50/21$P*$,t$263$!f@/GC/3!
=>>ChIBH$, ; k288HE85/<\#/%hIB4NS, $27I$P*$,6$26$%!/28162% . #7430/ Ch2 . 1#$127$, *,$1/76-21524j 50!
@/GG/f=>>chl/, . 5$%lar#$!8SHS<-*O$27!-NIC2- F<$8 . $l#-5<BILSIT#S!*,4266* /<! /6O!-NI/2 ;16- OK

05246/76-2"* ,-6$b!F*0lch0t A2- F<$8 . Sl F#/TF$IC2- F31/281C2-F<$8 . $10/ ; 1, $15<7142! /676-2(!
M66-,862. I7-1Q, %! f=>(ehd!"" /LS (W#-FAh!/I1L,4NI-HS, HISF I -NIT#$10 /62!8INNS , $26 $hILSTF $$2174#8!

T#,$$L/16616-26$*Th -N1ag/1/blai2N-, O/Ti-2b!/281aC2- F<$8 . $h!f*0idh)!
! !
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=5>%"'("
@5"; "A"B&NE ; 684">&ICE&; "ABISD™ ;B UEDY": ;0'5; A'F; - C2&A#&)'GASHIGA'B% - E" 1%"&4'J*2(00'H)", K)!!
I eyl $%8." O "# " %! S T
CDE%F(<1%! CDE%F(<1%! 37DE%F(<1%!
> "% ! OB'Gl$4<4=! A$E'$' GU$4<4=! A$L'S GU$4<4="HB2'$"
&NYUF<HF'$75<0%4F%!
/¢ o-11! J412BF%&&%5! K2BF%8&8%5! K2BF%&8%5'M'745%28(BB5!
C=$4LU5'$45" 1 2%8%4%5'<4'$" '
87<($DHHHB2G$ (!
-2)7, -1 | 3§ GS=WEHS  NUS(6%2 HBIHFSA( OBSE(H2' P$24<4="" (G (' F6$4="

!
@/GG/!1f=>>chli«SHT, /1$%! T#$IN-F!-NlaS, -OlU/1/17-1 I §h8-Ob! f1$$! Sé. . 5,$! (h!T-1HS/4C$!#-F!
F$!*,-68%%!8/7/17-1C2-F<$8 . $! /28! Fi%8-O0M!*4$6$! -N18/1/18%! O$/ 242 . <Sih! - 2!47%! - F 201 @/GG/!
f=>>chl/, . 5$uIT#/Tal-! .(HS$!O$/262 . 17-17#8418/1/318/1/1 OSHTING, %7 LS!*, -6$4%$83! -, . /246$83! /28!
*, $U$27$8142! /1 %541/ L<SIN-, O/ 70! **#8n! 7,/ 2%N-, O/ 762! /28! O/ 28*5</16-2! -NI 8/7/1* ,-856$! 42N~ K
O/16-20b!F*0ch0l J#$212N-, O /18- 21601218 ., /1$81F4T#1/1%*$65N66!/58E$26$i%ISP*$,6$26$314716, $/7$h!
C2-F<$8. 80! Jih8-O ! THS! #4. #SUT! GHS<! -NI 6-O* , $#$2%4- 201971 6/2! LS! 8ING2$8! /0! 148107/ . $142!
F#i6#1/1*$,%-21#/%! /6] 54, $8!%56#! /2! /8H/26$8!<$H$<! NI C2-F<$8 . $! -NI*, -6$%%$h! /28!, $</74-2K
Ut/ TIT VNI THE 2! - WAL <17 ISP, %! /1 j 5/<4Ne$8IRS8 . O$27!-218/1/0!

!

Si.5,81(!

=78'6:;9"; $SE" :B'$; A&I4I5 ; A" #)'

!

asere 1212 e3 \ O

asere 1212 €3 \ag o\

asere 1212 e3 % b A Q

asere 1212 e3 _— — J"
Data Information Knowledge

|
V-18"1""#$16-2142550!-N15288%,%7/2842 . 109«5%7, /16-2p31/66-, 842 . 1T-1\/ /1#/ 2! :#$8,—NN!f/%!6&7$8!&2!
@/GG/31=>>c3I*0lch!
|
THSING, WIS *I-NIT#S!aS, -OU/1/17-1 I8 -ObIN<- F I8! 7-10/CS1T#$!7, / 2418 2IN, -O18/7/17-142N- K
O/14-214211#$16-2762550!-N15288%,%1/2842 . 0!M66-,842 . 1T-1T#S$!L--C192N-, O/ 76-2! US4 . 23142!-,88%,!
1-16,$/1$10$/ 262 N5<62N-, O/ 76~ 230710 5%TILS! -, . /24G$8!/281* , $4$271$81421/1F/ ; 114 /11841 /66 SUhbL<$!
1-17#8$11/, . $11/581$26$!/28!6-00526/78%!6-21$P7!/,-528!47!fq/6-L%-2! B 'V$114L,/, ;3! (ccchi!M!
6$27,/<! J5$nie-21 i TH$231 #-F17-17,/2%-,0! /28! O/ 24*5</1$!8/1/1427-142N-, 0/ 16-2 11921 1#$! 2$PT!
%$678-2318/1/ HINS/ 4G/ 18-218%1627, -856$8! /%! /1* - 1$278/ <% <578~ 20!

-



TSI )R 4]
- VL2V 3% 64/ T8RO! = #$ ;&' <H#/ =SS 1A!

I"#"'1§ 3*4§5216&728-§) &' &9$

I

“HEIF/  H-FI#50/201%$$1*</ ;%1/16,568/<!, —<Sl21THSIF/ ; I* -6 $%H162N-, O /76 201Q&%E- 218%!C2 - F 2!
/0 /18-0482/211%$2%$! 6-O*/,$8! Far#! hO$<<3! 1/%1$3! /281 #$/ ,62 .01 " "#/71 8%! L$6/5%$3! -2! - 281 #/283!
#50/2!H%E- 21851 , $K/TIS218HSI FH#E6#!OS/ 200 FSIUSST#62 . UILIN-, SIFS!*/ 5 1/ T1$278-217-TH#SO M *K
*&L/50! 1V -,68/31=>>ChlESO0/21L, /62%!* , -6$%%162N-, O /76-2!N, - O l%- O$! L/ W6 HENS /<ING/ 75, $83!
WSGH! /%1 Ykt /* SH31HAGH3! 6—<— 03! * ~Uhé7e- 231 $7603162! /21 $PT,$O$<; 1%$<$676H$! O /228,185,642 . IT#$!* , $K
TTIS218HS! * , -6SUN0! \2! T#S$! -TH#$, 1 #/ 283 A-6#!1/28! " %56#4; /1 f=>>Dh! ,$*- 11 T#/11 #5072 Hi%é-2! 8!
6/*/L<$! -N16-2%5062. ! /! F&83$! H/ 887 ;! -NH62N-, O/ 76-2IN-, 1 %$2%62 . 0 [, 762%! /,$!6/*/L<B! -N! *, K
6362 . 1O-,$!142N-, O/ Te-21HW/ 1 #50/ 2! Hi%é-2162! L-T#! /16— . 2418H$! /28! O30 -, ; K$2#/2682 .1 F/ ;0!
E50/2%! 7$28! 7-1 * $N$,! Hi%5/4GE2 .1 6-O*<$P! é2N-,0/78-2! -H$,! *- 621 -H$,! 250L$,%3! 1$P 73!
>, $/8UHSSTH! -, 1 -T#S,IN-, O%! -NHE2N-, O/ 76— 23 $U*$68/<«<; | F#$2! 88/<42 .| FeT#! /L%1,/6118/1/11#/1!
8-$hI2-116-, , B> -2817-1*# ; W6 /<M*/6$If @/ GG/ 1=>>c3*1((h01921e# - , 131+-6-6C!$71/<if=> (" /h/, . 5$!
T#/THSI#50/21L, /82! %! $PT,$09%<; | . --8!1/714218,* ,$762 . HENS/<!42N-, 0/ 18-231 88796762 . 1 */11$, 243!
/281837196762 . 1-57<4$, %01 " *#$ ; 1 /h-1*-4271 -511T#/118/ 7/ THHUS/ 4G/ 18- 21801 /1 =/ 5 IN- 1 501 T-1 /66 $%%! 62K
N-,O/78-217#,-5 #!-5,1$; $11/28!7#, -5 . #1 O/ 24*5</ 18- 2! FaT#16278, /676H$! % ; W1$O%! f+-6-6C1 $7! /03!
=>(C/h0IM%!**SNT$IF (ce?hl6</8OM3 F$<<k8ME . 288! . ,/*#46%!16-O05246/7$! O/ . $hIN,-O!18/1/1$NK
N$67EHS< ; 0!

14":§ - +(0- . "6&182(<I%&" &$=116&7288" 1+ (§

I

"#$,$!/,$12508, - 5%! 8EN62878-2%! -N18/ 1/ HIWS/ 4G/ 16— 23! F#E6#! O$/ 200! T#$!6-26$*716/22-T1L$IN-, K
O/«; 18$N62$8!f4#$231=> (Dh0192 162! FaT#!T#S!, $4$/, 64! SShTa— 231441758 ; 10 FS«I%$, HEBIL ; 1T#$!
$P*</2/14-2! -NISSF! f=>>chl /, . ,$$8!L ;1 4#$21 42! => (D' a7#$! SUS$! -N GO/ . $%! 7-1,$*, $4$27! §2N- K
O/78=-21010101671* , -HE8SH! /1* - F$ No<! O$/ 2%! L-T#17-10/C$1%$ 20! -NI18/7/1/28171-1T#$216-0 05246/ 79!
F#/1IF$iH$!8L6-H$, $8!7-1-7#%, ho!F*01=h0TY'$ . 7,842 . [T#$I8INE2476—2!-NI8/ 7/ IHENS/ 4G/ 16—231/ 2/ < ; %é3!
/28!6-00526/14-2!/, 8! T#$I TF-1* 40/, ;! . -/ ""#$ HUS/<4G/T6-2! /6082 . IN- 1 /2/<; %édh! 8! /<hp-!
6/<«<$8laHiN5/<!/2/<; T86%D3 /T IHSFNIO/CIUS2%S! -NT#$18/ 7/ IHS /<< 01" *#$1/2/<; 166/<!18/ 1/ HIHS /<K
§G/87-2! 8eHE8SH! 627-1TF-1T; *$i3 &LH? - %59 - %M* N"4$57'059" - ;D1 /28162 ;B"RESI - %M N"4$57"059" = ; 0! BPK
*<=, /1=, ; 1HIS/ 4G/ Te- 21 #$<* NPT, /67! -LRSGTEHSHIN, -O18/7/1/28! . $28, /181 28 F 1# ; * - THSUS! L/%$8!
=21THSI8/T/0NITHS, 81/, $1/<,$/8; 14 ; *-T#EUSH! /281471 28$8M%! 1 L$! 6-2N8, O$8! -, 1 6#$6CH8! F#$T#S,!
THEUH ;> - THSW! #-<BNI THSI8/T/1 -, 12-T THS2! 801 6/<«<$8!6 = ;B HESI UM N"4$5?7'059" - ;019216-27, /%731 &LP
H?5; 59 WMIHENS/<4G/ T8 218%!5%$8IN-, 16-O 05286/76-21*5, * - USHIM21$P*</2/1-, ; IHIHS/ 4G/ 18- 2!%5*K
*-, ThlT#$! . $28,/16-2! -NI /1 O/ . $IN,-O!T#$!1 O$/262 . | -N1T#$18/1/17-1,$/6#! #8171/ , . $1! /58($26$0!
J#$2I5M2 . 1871/ HINS/ 4G/ Te-211$6#2 <~ . ; N-,16-O005246/74- 231V §6#-<Hh-2K4 -<$If=>> )5 . _ $ini!
#$,$!/,31%-0$1O* -, 1/211/%*$67%!12$$8!7-1L.$!7/C$21621-1/66-5210! - 564! /% F#-140T#$7/ , . $11/588K
$26$31/ 28I F#/THISF!-NIT#$I8/1/1T#$ ; IF/ 211 -, 12$$8!7-1C2- F31 /% F$<<1 /BIL/%$8! - 21 , $HE- SN $P*$K
§$26$!/281C2-F<$8 . $316/21T#$!7/, . $1!1/58t$26$15288%, %1/ 28! T#$IHINS/<4G/ T~ 2! $INS6TEHS< ; 1/28!1/6K
65,/78<; 1192!6-2R52678- 2! FaT#! HIUS /4G /18- 21186#2 <~ . ; 3V F#/11/281#-F!§2N-,0/18-2!8%16-O 05K
206/788!#/%! /1% . 28N66/ 27160 * /67! - 216288HE85/<1827$, >, $1/ 18- 231 /% F$<«<! /01 T#$) 64 468! T#$ ; | O/C$!
/L-51INST75, $16UUS$H0 U/ T/ 1HINS/<EG/ Te-21/** -/ 6#$h! 7, $1 85k . 288IN-, 168, 7/82! . —/H0!""#$, SN -, $3147!
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ENEO*-, 17211 1-1/2/<; G TH$! . - /% -NUT#$! 871/ HIUS/ GG/ T4-2! /** - /643! T-148$278N ; | F#E6#! /*K
* -/ 6#$!/2817--RIFEALSIO-U71/**  —* 4/T$IN-,1/1 _§H$2!7/%CO!
|

MIU/1/IQU5/4G/ - 21BP/ O*<§!
|

THEW/<S+, -, /0!1-21440/7514-005246/76- 216-28567$8!1#$1a4<40/1$14#/2 . $421#3MO$, 46/ 2!
@428b!*,-R$670! [ /%$8!-21/2172/<; %% /28 HIS /<!, $* , $4$21/76-2! -N1%5,HS ; 18/1/31 148> /118, 2! F /%!
N-528IL ; I+-*-Hs6#!$71/<If=>(DhI7#/71'0-%1IMO$, 6/ 2% F$, $16-26$, 2$8!/L - 571640 /1$!6#/2 . $IL5T!
#$; 18482171 $P*$67!7-! LS 4O*/67$8! *$,%-2/<<; 0t MU tt— =21 62! T4 $! <NT! HEWS /<6G/18-2182! Sk 5, ! =3
O-%1'MO$,66/2%! C2-F! .<-L/<F/,082 . 1§%! #/**$242 .31 /281 O-%7! / . , $$! 471 #/, O *$-*<$! 42! T#$!
X241$8! 2 1/13%0! E- F$HS, 31 1#$! 8771/ HIWS/<4G/16-2! -2 T#$! & . #73! ,SHS/ %! O-%7' MO$,66/2%! L$<ESHS!
S=L/AF/,082 VF-211/ ,OTHEO1*$, %-2/<<; 01921746516 - 5*<F1 -NIHRUS /<4C/ T8~ 231 T4 $!* /18, 21 -NIT#S!
* -L<SO 1801 6<$/ ,<; THIMAL<B3I 2/ O%<; 1T#$!* - L<BO! -NI*$-*<FTh!  (%CI*$,6$*Te-2! -N! .<-L/<IF/,0682 .0!
" HEHIUS/<4G/18-2%!62846/78! THS! O/ . $1 T#/T T#S! .<-L/<IF/,082 .1 ¢%! C2-F2!IN-, 1 &7%! $2-, O - 54!
<-2.Ki$,0!6-20$j 5526 SN L57!1# /%! /1<4T1<$ Nt -, TK1$, O 1O * /67! - 216284HEB5 /<!
|
St.5,%=!
Q:C'GE&N"65;4'=7";F'G>:$I'R?"EBY'R75;#8)'
!

Percentage of adults per county who think . ..

Global warming will harm people in the United States Global warming will harm me, personally

!
V-1$'1S,-0!Q:C'GE&"65;4'=7";F' G>:$9'R?”"ESW%' R75 ; #&31 09<«<5%T, /16-2p3! L ; 1 +-*-Hi6#! $7! /<(3!
=>(D3!- -5,6$!F#T1*%" mE FF02 ; 180 $%06-On27$, /618H$n=> (Dn>?n= (1640 /1$n#- FK/ O$., 46/ 2%KT#62CK
/L-5KK6<O/13K6#/2 . SKe2K%PKO /*%i#1O<h!

2.2! Data Visualization in Citizen Science

I

" HIN%S678- 21 Fi<I A6 5%%! 87T/ IHENS/<EG/ Te- 21621 T#$!6- 2T$PT! -N168TECS2 16852650 " *#SING, %717 $*! Fé«!
L$!7-183N62$!64766$21%66526$5! /28!T#$216</ ,iN; lTHSI*5,* %S -NIS%E2 . 18/7/1HEWS/ 4G/ 18- 211$64#2 <~ . ;!
8216876652 1166$26$0IMBBETE-2/<<; 3ITHSI-** - 15247631/ 2816#/<«<$2 . $h!-N1626 -, * -, /782 . 56#11$6#2-<K
- . ; 1627-16876G$21%65$26$!* , -R$6T%!/, $!85%65HS8(!
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"#s 5 2'28-(§>02-(0-$

2 64$2683! FH6H! #/00! 1,/ 8016-2/<«<; 1 L$$2! *, /6166$8! L ; I *, -NShhb—2/ <3l #/%! LES2! % . 28N66/27<; 14OK
*/61$8IL ; 1#$!, /*4818$HI<-*O$27!-NE2N-, O /18- 211$6#2 <~ . ;01 ; 15744642 . I$O$, 42 . [1$6#2 <~ _ 433!
*5L46!0$0LS, hF#-17,$12-TI$P*$, Th16/21*/ , 1668* /1$142! /5TH#S2T461%68S2TaNE6! ™ , - 63 $%31626<5842 . !
8L 41/<*</N-, OO -La<Sl/ **<b6/ T8~ 201 /> *%hh3! $— ., /*#E6%2N-, O/ 76-2%; WONIFZ9 - h31/28!. , /*#K
46/<15%$, 16278, /68! f+-6-6CI$71/<031=> ()01 92! %6ES27ENE6! , %S/ , 6431 6aT6GH2!%6ES2 6% %! #/HS! L$6 - O$!
§26,$/%2 .<; 8O* -, 1/21%-5,6$%!-NI8/7/16-<«<$674-2!f - #$, L4262!1$71/<31=>=(h0192!/88478- 2!7-16-<«$6TK
§2.18/1/312-2K$P*$, 116876GS21%66$276% %!/ 88, $Uh!h68$274N66! J S$MTe- 2! [ -22!1$71/<031=> (" hl6-O052¢K
6718 FaT#!-1#$, 16213, $01$8!*/, 16$%31%#/ , $168$/%3! /2816-27,4L.57$!7-18$66%¢-2KO/Ch2 . IfE - ; $, 1671 /03!
=>=(hIMIGETECH21%68$26$!/** - /64 1/ 0/ O*<BI*-1$270/<N-, 17,/ 2%8EN68*<42/ 47 ; 1/ 28IN-,14271$ . , /762 .|
2/75,/31%#; %66/ 31/ 281#$/<1#1%68$26 8! FaT# THSI#50/ 2816$0! FY - 6431571/ <031 =>=>h31/28<$/8%!7-1/2!
-H$,/«I/8H/26$0$2712"66$276N66!528%,%1/2842 . If [ -22$ ; 1$71/<Q31=>>CLh0!" " #$!I$H-<578- 2!-NI6ET8C$2!
166$26$!6/2!L$1%$$2162!7#$ILE, 8!-L%$,H/ 762!, $%$/, 6#1$P/O*<$!
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|

"'#31aS,-0!1U/1/17-1 Jih8-Ob!N-F!8th65%1$8! * , $HL-5%< ; | SO*#/ WG T#$1eO* -, 7/26$! -NI -, . /2K
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81>, -65%%$81627-1528%,%1/28/L<$!42N-, O/ 76-2!L ; 18/1/ HN5/<4G/ 16-201 I #$2162N-, O /76~ 21 8%1627K
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1 ) —
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(9" $A5"AF S8 (6% %5 7FS(BAS" | BUhA(<HH'BH'(6% 12BEHF(10278F6 2%'$45" (L' + , ~+/)"

ol 4’5, %/ ++6)/ ()" .-()' @ FITFSHHBY (6% &7 FFhE BH'S"F<(<Lib4" &FSHAFH' 1 2BEHF('$45"
A58 (B'DI' S LB 195" $("(6%'B7 (8%()"" "BGGTAFS(<4="P<(6' I$2(<F<1 $4(&' (62B7=6B7("(6%'
208U$2FE" 1 2BFHAS' $A5'86$2<4=" 12B=288"$45'"<A(<G BT (FBGHE'F$A' AF24$8%' (6% %A=$=%S
GHA('BH' IS $A(&'$45' (61 #1$24<4="BH $##' 4 1BH1%5"&<=AHFSA(£9) 1 1)'8/!

I

BHS, ; I*/,7664*/2114216476G$21%64$526$16%! /- 182H-<H$B12!/<$/ , 262 . 1* , - 6$%%!/ 28! SN$676H$!6- O O 5K
206/14-21$2#/26$h'<$/ , 242 . 142164766$2!165$26$1FQIS6CO/ 2!$7!/31=>=(hIY$. /, 882 . IF#/T<$/ , 242 .|
O$/242! -2<42$! 64756$2! 166526 $3! M, 8%7$48-5! /28! ES, -8-7-5! f=>=>h!1§21 T#$¢, 1% ; W1$O /786! , SHISF!
48$27EN; IN-5,10/621<$/,262 .16/7$ . - &SN %56#! /%! /T16158%! - F/,81%65$26$3! 5288, %7/2842 .| -N! 1#$!
2/75,$!-N1%65$26$317-*E6K%*$6EN6!C2 - F<$8 . $31/28!166$26$! C2- F<$8 . $0! [ $1e8h! 7#8%!162K8$*7#!52K
8%,%7/2862 . 1-NI%6E$26$! /28!T#$1066$27ANE6! , $US/ , 641>, -6$3I<E/, 262 . 1THSIUCE<H! 2868/, ; 1T-1*/ K
T668* /731621714 1% -R$6TIE%! /<h-16-2%48$,$8! /1<$/, 262 . 1*, 63! F@6<<$, 3! (ce?mIN-, ISP/ O*<$3I T#$!
25630875 1-NI7, /86262 . 17-195** - 118/7/16-<«$618-2!/28!/2/<; Wil @$/ 2 F#<$3 T#$!7,/6262 .1, $ 56, $K
O$2THF$, $le8S27eNe$8!/%!/16#/<<$2 . $le214476GF2! - 66$26 ST A-$T1GS, I$71/<3I=>= (BI*(1?> (h)IM**<; 42 !
8/1/'\HS/4G/ 16218214 = 1L, -5 #71-**- T52416$hIN-, 1$2#/ 2682 . 1 T#$I<B/ , 262 . | -N1 6§T6CS2! %EES2T8%TH0!
[;!*,-Hi8i2 . F$<<K8SN . 288IHIUS/ 4G/ T 21/ ** <6/ 18- 2%!F [ -228 ; 1$71/<031=>>C/h3!64T8G$21%66$278%7%!
F$,$!/L<SIT-16278 . , /18! /281$P*<- $IT#$4, |- F218/1/17-1$26-5,/ . $!,$/<1$2 . / .$O$21'f [ -228; 1$71/<()!

=>>cLh3I/28IN5, T#$,1%7,$2 . T#$2!<$/ , 262 . 1fUL6CE2%-21$7!/<031=> (=h0!
!

$$
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3!'Method

" HSIET58 3 1/80$8!T-12HSHTE. /15165, ,$2717,$28%1821/**<; 42 . 18/ 1/ \HIE/<4G/ - 21 T$6H2 ~<~ . ; 1821 THS!
AT8G$2! - 64$26$!16-21$PT0 " #$1* 4O/, ; 1 /40! -NTHSINTSS ; | F/HIT-10/*31421$, *,$731/2816#/ /613, 1G$!
65,,$2711#$-,$146/<1528$, 11/ 2842 . W31T$64246/<INS/T5, S/ 281LSHTI* | /6TR6SH3! /1! F$ect /H1EBS2TaN 5 1-*K
*_ T52074$%1/2816#/<$2 . SHIE21THIHINS<BU L $Wh—2%1<$/ , 258! FS$, $1/h-154$817-18$HS<~*1,$6-0 0$2K
8/70- 2 L/%$8! - 21 SHIB$26$KL/U$BING2842 . 10! 4 - 20683, 82 . 1 T#$!</6C! -NIN/ O8<h/ &7 | FGTHI THINI T-*163!
*$,N-, 082 .1/1<41$, /15,31 SHISFIF-5<BILSI/21/%*  —* /15! $U$/ ,641%7, /15 . ;0:Q/ 4517 *$ih! -NI<GTK
$,/75,$! , $HISFH! F$,$! 6-O*/,$831 , $U5<742 . 1421 TF -1 /<I$, 2/ THSWI N-, ! j 5/ 2781/ T8HS! /2/<; Wit /281 /!
OS$1/Kih; 2THSHIN-,1j 5/<4T/TBHS!, $U$/ , 6#0IUSSIT-1TH$16 - «<$61$814T$, /15, $1%/ O*<BIL$2 . 1j 5/<41/14H$3!
/V 57210/ BHS OSI/K/ 2/<; W T/ 118275, % $TH 1%/ 1865</ |1 *#$2-O$2-21 F/HIACS<; LT-1L$I T4 L$HT!
6#-46SIN-, ITH$!, $U$/ , 641 5$UTh- 2 Z , /2T1$T1/S31=>>Chl
1
MI@S$T/K: ; 2THSHNIATS, /75,51, SHISF! /%16~ 28561$8!7-1$P/ Q42814 F18/1/1HI5/ 4G/ 14~ 2113642 -<K
- . IF/%I5%$81621 66766$21%65$26$1FY g (3Y g =3 Y g 2h1 1/7$, 31 L/4S81 - 21 S 162%% . #T%1<B/ , 2581421 T4
&1%,/75,$31,$6-00%$28/14- 24N-, 1/**<; 42 . 18/1/HH5/ 4G/ Th- 21156424 SSHR2144 . #$, 1$856/T4-21F$, $!
6-207,567$801" " #$! @$T/K = ; 2THSUNI 4TS, /75, 3!, SHISF! F/HIL/%$8! - 217481 Z,-52888!""#$-, ;1 147$, /K
75,3 YSHISF! @$7#-81 * $1$27$8! L ;1 I -NMhFa2CS<! $71 /<1 f=>(2h! /28! 6-OL42$8! /! . 54854231 K-, !
21,5615,$81147$, /75, $!Y SHISFHIN, O A/, ~<42%C/192%T475T$T X 26HS, a7 ; 1141, 7, ;0IM! ., ~528$81 743K
=, U2/ /0 /218P*<— /1-, ; |O$TH-81T#/11*  -Hi8$8!/10$/ 24! -NIG2HSTS . /742 .1/ 1*#$2-0$2-2!
THITHIGTIE = | $US/  641/T1,/6Th- 2 @AACS23H+01=> (ST HABHINTHI2T-1T#$12/15, $I-NITHS!T - *460!
"HS! SHS/, GHIBH . 218%10<BHT, /1581621"" /LBI=0IXE2 . TSI+ Y9 1 @MINK-F3ITHSITH, SIS -NIBSNE2K
12 3155/, 6442 .31/ 281%$<$6T82 . 1F$, $1%$, N-, O$8!%; WSO/ T46/<< ;01921 /8847~ 21T-1-*$216-842 . I L/%$8!
~21 T -ARFE2CSAST/IF=> (2h316- 215271/ 2/<; Wik F /%1 /<h-154$81T-1/2/<; G$1T#$18/1/0!

"Ll

38485467 U4 #; " 18 @8I5PVI ; 9784"4)"

21,5675, $H! =1/ .$H! " /%C! !

U/1/14-«$6%4-2!  -)'OUVIOU’ IS O ) G )=") £, #.0%) !

! 1-. 234/H)/$") " #420). 4, #/.0%)43#,4-$,)
SH#" ISH)#)0.0#.0/)" - )I$0+3,4-$6#70+3,4-9)
LA$™), #/.0%). 2,)/$")0.4/4)  #/.0%)8+-09,)

! +)'3UXY"" Al 25 t()<=1>2 0) -@)-), #/.0%)8$)/), 0. 3083. 4@/ () !
! SH#H0)5/4/8/ #)>#/.0%),5.3013.4,)

! ' =HISH*H), /2 ;)i /4B ) !

Z)'3ULU™\! C@-)0/4/+-D N "8 " #.H$0)/, ;#0K,)
! E/H"()- ")), 08" ). /43.4)
U/1/IM2/<; e 1) XOX[~_U! F.-3$"#"C*#-.() !

$%
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3.1! Data Collection
“"HHS %-C2( =S

HSING W11 %1/ . B! -NIB/T/16-<«$678-2! F/%IT-148$218N; 1 728!, $Ne2$! 1#$1 %S/, 64113, O%! 42! 428! FET#! T#$!
S/, 64! j 56— 20! - 62631 44786$2! - 66$26$!/28!18/7/HiUS/ 4G/ 18-21%*/21H/ ,4—5%! 88%6E* <62 53!/ 1T#SK
%/5,5% O #TILSIHSNST-168S27EN ; 14$/, 6417, O%! /281%; 2-2 ; OU!* " #$!BY I4!18/1/L/%$T%!1$, 042 -<K
- . ;INS2678-2! F/%! 5%$8! T-1%$/, 6#IN-,1* §—, 1 %7586$%! - 21 T#! T-*4601 921 T#$!1 $/,<; 18/ ; %! -N! 4476G$2!
166$26$! /28! U/1/1 Q8N5/<EG/T6-231 286T#S, | T#SN/5, 5! $PEHT$83! F#46#! O/ ;162846/13! /! 88NS, $27! /*K
*, -/6#IF /1 2$$8$80! " #$!* 4-, 1418, /75, !, SHESF %5853 F$, $1%$/ ,6#$8IN-,15%2 . IC$ ; F -, 8% %56#!
/0r1$6#2-<- . ; r3lr6-005266/74-2r3l/28!r<$/ 262 . rii2!r48766$2! - 66$26$r!Far#e2!/1L,-/8!,/2 . $IM!
1-1/<I-NIT#,$$1<478, /75, 8!, SHIS %! F$,$!/2/<;G$831/281C$ ; 1%$/ , 64118, Ol , $</7$8!7-164766$2!1%66$26$!
F$,$1e8$275Ne$8!L/%$8!-217#-4$!, SHISF10192! /88476~ 231%$HS, /<IC$ ; 1/, T66<$!/28!L - -Ch!F$, $15%$8!7-!
<-6/1$!C$; F-,8%!,$</1$817-18/1/HN5/ 4G/ 18- 201" " #$! 8ING2876 - 21 F /%0187$, /16HS! /281 5%$8!1$6#24  SHU!
WS6#1/ 002 FL/<<42 .31/%%5 . . $1$8IL ;1T /8842 . 7- 21871/ QMf=>(=h0192!"* /L<$1231%$/ , 6#!7$, O%3! -, 8%3!
=, U4, TS/, $188HE8$8182T-1TF -1 ., -5 4478C$2!%68$26$KN-65%$8!7$, O%! /7, $182! ., -5*! (s (h! /28!
8/1/HN5/ 4G/ 18- 2KN-65%$817$, O%!/, $162! ., -5*I=Ifs=h(!

" LSI?!

VESHET7'=EHES"
Z,-5*1('s(! Z,-5*1=ls=!
ARTEG$21466$26$!N-65% U/ 1/ IH5 /4G T6-2!N-65H!

CHUEI#S) ,0#$J0) K=) 6;/.M0;/4-.() ,0$0#6) K=
60.-@",-3.04") ,084$0#G) K=) G0-223$th() , 0i4$0#6) K=
60-223$(L8/,#")2-$li- 4$DC)K=)G6; 38+0) ; /.40k; /4-$
i9) ,0L4$HI0) .#,#/.0%C) K=) GH-223$i() ,00#$0#0) K=
Gz 2/4#3.), 04#$040)K=)CB-+3$k##.) 2 - Sl .4$DC)

| |

G5/4/)BL, 3/41 /H-$I0)K=)Gi$' . 2/4-9)
B&, 3/+41/4-$J6) K=) GBY,3/+1/4-$J0)
K=)GEL,3/+) = $/+(40,0)

—_ 2 ~— ~—

!
s(1,$*,$n$2m! ., -5*1(3ls=!,$*,$u$27%! . ,-5*1=(!

"# 1S >-&/0*

I

921T#$!1L$ 42262 .31 /21 $P*$,60$21 F/%! 6/, 638! =511 /11 T#$! X 286H$,%é7 ;1 18L,7, ;142! Z-1#$2L5, . 17-!
UE<S67I8/1/L/%$h!, $<SH/2117-1T#$!, $h$/ , 64 IN6$<80! = 6-*5%!/28! FSL!-N! - 66$26$!f T -¥h!F$, $1426<58$8!
/%Y SUS<T =N TE-ENZ6T- %0 [-T#! 8/7/L/%$%! F$,$! O5<Ti88h6a*<42/, ;! 8/1/L/%$%! #/Hi2 ! j5/41;!
-5,68%! Fir#! *$$,K, SHISF$8! <478, /15,$0192! /88478231 L-T#! 8/1/L/%$%! F$,$! ,$6-O0$283$8! L ; 1 71#$!
X28HS, %675 1-N1Z-T#$2L5, . 14L,/, ;00Y$. /7,882 . 1%/, 64#!%7, /18 . &SI 621 #8158 ; 3IL - —<$/2!-*$, /1- %!
rMVUr! 728 r\Yr! F$,$! 5%$8! 7-1<42C! 48/, 6#! 18, O%! 1-18/T/L/%$! <~ . 46! F#$2! /1 7-*86! 6-21/62$8!

O5<Te*<$1U$/ , 64178, 0N g5-1/14-210/,C S, $! /- 15%$8!7- 1%/, 6#IN-, 1*#, /5$H0!
!

$&



TSI )R 4]
- VL2V 3% 64/ T8RO! = #$ ;&' <H#/ =SS 1A!

"1 XTROUGS!THS S/, 64147, 5675, $IL/KSS! - 21 T#$1 8/7/L/4$H SHSS3N /1 TSHTINS/ 641 F /%1 6-28567$8142!
JISLI-NI = 6$26$1/28! 2 6-*5H01 - $/, 6412 . 1121 /<I$/ G/ LN BHI6/21L$I8-2815%62 . 1-281 58, ; 2!
JISLI-N1 2 BE$26$1L ; 15H62 . 1T aM<<! SSBHD! ~*Ti- 201 "#$1a"* ~*16b1 - *74-21 -2 1H$/, GHSHIN-, 1 TR
LKL, J6TH3/5TH-,1C$; F -, 8101/ 281AS; F -, 8H+<SHIMHKIE-O*/, $817-1/1$/, 64N~ |aM«ISISSHDE1T#S!
JISLI-N - 64$26818/71/L/4SI/ S/ 641N~ 1a"*~*46b! F /HISHEBI/HIET™  ~HIB$SBIO-, $1, S<GH/ 2142701 -
O/C$IT1$ 5/ L-TH8/T/L/4$HI /129" LBKM [ - KABWhIHS/, 641421 - 6-*5H! F /14567580 MSSIK
=2/ N H2SUTHS, 12 6-*5%12- | ISLI-N! - 6i$26$18/1/L/HSHI6-21/62$81/1T#$h/5, SHING 2678~ 231/ 1N, $$!
-, 8Ui$/, 6#IF /HISHSBIMIB/ 1/ L/4$H6-28567$8ITHE I/ O$S/ , 641 53, ; FISS!" /L<GI7h1- 2145/ OS!
8/181=>==K>"K=>011/2.. 5/ . $h-T#$, T4/ 21B2 . W#IF S, SISPESSSBINTHS, 18-650$211 ; *$hKiC$1a8/1/!
*/*§ §b1/281a$/ <; 1/665Hth! FS, $1/%-1$5PESBS8UMIT-T/<I-N (D>18-650$271 $KETH FS, $!N-528142!
- 6-*5%1/281D" IF$, $IN-5281421 ISLI-N! - 6152681 /L<$Idh0!

|

/LI

VESH67"VINSI&HM)"
U/1/L/%$! :$/,6#1J5%, ;! 926<58%81'BP6<58%8! Y $U5<TH!
-AN\+X:! 1HBHBE T () *+(, " —# .J01.¢ " 2315676:890: ¥ JKe
VLIS ) *+(, " —# 10L/. "M ol IiGEDTHM
"N zEL1E " J0¢ ol RO U
ol T7;BDH"K
ol ECF72%4;865;G7H: ;8¢
" 8GUBHFH 1 ¢
JSLI-N - 6i$26$! 2 HSCo3 KK " 231567:89L Jo:
11H$CoR3M T ol GEETHILA
"N zEL1E Ki ol ":2O0¥)33THHE"M

el =2C377688GH=;>77%f" At
ol E<F7%4;8G5;GTHi<F;8¢
# " 8GABHFHIKA:

!
N2¢; IN, $SITEPTING/ , 6#162! - 6-*5%31 /281 I $L!I-N! - 66$26$31=>==K>"K=>(!
s(!,$*,$u$27h! _ ,-5*1(31/28!s=1,$*, $n$270! _ , -5*1=1/%1* , $%$27$8162!"* /L<$!d(!

H 8 >-1-0"%
!

W3Kv@G'n:C'

|

921*§ N-, 082 . l1#$!<41$, /75, 8!, SHISF3T#$!+ Y9 - @M!8Y/ . ,/OIF/%!/8-*1$8162!S4. 5,$! " 17-1,$* - 1IT#$!
, SUS<THI+Y9 - @MI%T/28%IN-, 1> NS, ,$8!,$* -, 762 167$O%! /28! %! </, . $<; 15%SBIN-,! = ; WO/ 786! Y $K

HESF%!/28!@$7/K%; 21# S0l f+/ - $1$71/<031=>=(h(!
! !
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./O12!3!452!61"63"728/!0:7"#!5"/52595707! ]

|
I b/ IK/ NN2616#B%E?21#LB>8 2#2I!
"UHBUG P21/ MH?MN<<1? ;" 7 ; 2#2] ) =B; ?#<(B!; §'IB#2\B%/ 1#i#/B#!
CH#719%4!DBl/BH#IE/IF!-GH! - $RUBHH?1/92101/B>8?#7?)!!
DBY%$82!E/IF I -+H! I 2 8B ; "HIEHBUE ?21eH<W1H?! TH#]
9641 6#12Ba#H#/1/9, 1/ 1 FIGGH!

|

!
———r |

|

|

"THBYR 22! ? |
._g%/f&(-)i?f&fgﬁﬂ S 1" HBIRP2 L BBPH?, T ++1]
LS Qe b aALE A E=4'IB#21/\FOGH!

EPY/ b4/ BH#I$RBH##21/ 921 /\FRTH! ' EPY/ bt /B SUNBHH# 21/ 92/ \FQOH!

"UHSNE 2120896 14%I8H AL 55, R+!
ABH!/8<THUNLUBHI HL"12B##/1/9)!!
E=4"B#2!/IFQIH!

EP%/ t#4t/B#! 1 $8%BH## 201/ 921 /1F*SH!

|
|
I !
THSUA'2! ; 2242242 URIAAQITHN 3, R !
UB»JA#L'IDBE##/1/9! B | s 2nBerH.Gl

E=4'0B>#2!/!1FOSH!
EPY%/ it/ B SaB## 1/ 921/ \F*SH!

|
!

I I

: |

|

|

|

o | "SI 21 /00" A G LA, 1%
- EO., )i&I$112% . 3184&125415&6%H!

1 4S5%0% " !

g

D'820#211/B82#?1/ 1" 6# 6# 114V, 1 G!

I$(+,

——
]

PHENE" )1+ Y9 @MINR-F31/8/*1$8IN,-O!+/ _ $1$71/<Q3If=>= (!
|

XO8H59"N&'482869" - ; "Hh - 6&44'

|

MNT$,!,$O-HE2 . 185*<46/7$!/, Te6<HU3! THSING2/<1%$/ , 64! F /%! 6-28567$8! - 2! =>=>K>DK>?!, $15<782 . 142!
(eDHATHIR2!TF - 11$<$67$8!8/7/L/%SH0" " #$! (eDHATUIFS, $! . ,-5*$81627-1TF-16/7$ . - 44!, $ . 7,862 . 1T#$!
8-6508%2117; *$01Z,-5*\28!F/%!*$$,K, SHISF$BR-5,2/<!/, T86<$h!f2tcDhl/28!Z - 5*I" F- 1§26<58$8!
6-2N$,$26$! *,-6$$842 . %! f2t! e?h0! Sé,%7<; 3! ., -5*1 -2$1%CLO OSB! T#, -5 . #! T#S$! T61<$3! /L7, /673! /28!
C$; F-, 80! F#i6#!, 3157881821 ) (1/,766<H%0! " *#$!*5, * -4l -NIUCLOOE2 . ! ., -5*! -28INg, %7l F/%!7-17$%7!

$(
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#-F10/2;1%/0*<$h!16-5¢8! . $7IN,-O!*$$ K, SHISF $8!/, 186<SHIMNT$, 1 /INS<KI$PTI%6/ 2262 . 31D/ , 166<$H!
F$,$!626<58580!""#$!%6-*$! -NIT#$!*$$ K, SHISF$8!/6/83046!/,166<$M!#/ 812 -TINGNe«<$8! T#$! , $J 56, K
OS27IN-, 1THSIH/ 48475 1-NI/1<47$, /75, 8!, SHISF %758 ; 01" *#$, $N-, $317#$1%/ O$!*, -65, $1/**4$8!7-1 ., -5*
TF-16-2N$,$26%!*,-6$$842 . %01 Z,-5*1TF-16-21,4L57$8! cl#62THMIT-T/<I-NL (™ 1/, T66<$%!%7,8617< ; 16-2K
N-,O$8! Fir#!T#$1%$/ ,6#16,41$,6/!IN-,F/,81/28IL/6CF/,81821 /21413, /16H$! O/ 228, | F#46#!&<«<5%T, /1$%!

§2!S4.5,$!D3!,$./,862.1T#$!Z ,-528%8!""#$-, ; 1L ;1.3 /8842 . 7- 23171/ f=> (=310 d chi!
!

PH$%&'/)1918, /T8HSI%$<E678-21* , -6$13l /8-*T$8IN, -O1 T /8842 . 1-231$7!1 /<1 F=> (=31*(!dchi!
!

$)
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026<5Hi-216,47$,0/"!
o Y$*- TI-2IHI5/ GG/ 1e-21T$6H2 <~ . ASHI/**ASBU2NTHSI AUTGS2! - 61$265!6-27$PT)
o' BP/OI2$!-,I$H/<S/I$IHME/ 4G/ Te-21% , /6TA6SH!
o J,iTI$21421B2. !
BP6<5H-216,7$,/"!
o' @/62¢;1421,-856$!/161CS21H6I$ 265>, ~RE6TI -, 1/ 21/**<46/ T4~ 2 /'ih- 64/ 158! FATH#I6ITICH2!46iK
$26%0! QUH5/UC/Ti-2! F/HIL,i3Nc; 1 O$278-288! /%! - 28! -N THSIN5 26T~ 2401 S-, | $P/O*<3! T4
1, T6<$1aY$*51/Te-2K/F/ $INT$, 62 . 1S, HIGSHIN-, | 6LTICS 21 464$26$! 8/7/i1 L ;! [,--Ci2.1/28!
E5278,31=>( (0!
o' A-26$*T5/IKI5EISH -, 10 -85
o' \/-1%-5,6$IN-5281/H/t</LISIa" #$1 Z<-L$INGC/1$856/Ti-21/281* $H$2Ti-21% ~R$67h)

3.2! Data Analysis

“HSI-HS, /<K, 5675, S -NTHSI8/1/1/2/<; Wil -NITHSITS, /15,1 SHISFIRHI- , . /246581~ 217431, $4$/, 64
5SHTE- 240" S, U1/ 21$0$, .62 . 14158 ; 1/60$8!/TU2HSHTE . /162 . T#$165, , $2117, $2811421 6478621464
$26$! FH$21542 . 18/1/1HI5/AG/ 16~ 211642~ _ ;01921 83, - I2HSHTE . /1$1*4$2-O$2/ I FIHIGTICS)!
* &=, S/ 64171, /6T~ 231/66- 812 . 1T-1@UACS23I+F=>(Sh3l/1 ., ~528881TH#S-, ;1/** - /641!, $6K
~00$28$81/41/%*,~* /191,$. /862 . THS$IT-*16T412/75, $0!

921, $l*-2%$!17-1'Y g=312628!fen("h!/, 186<$!-217$64# 266/ <!/ %*$6T%!-NI8/ 1/ HIUS/ 4G/ T8-2!F$,$! . ,-5*$8!
T- . $TH#$, 01921 TSNS 26281/, T6<SU3N TH$! 8/ 7/ HIUS /4G / 18- 21 /**<46/ T8 - 2! U6 SUNSB! F /%! -N1$2!2-71-2¢; |
BPHS<-*$BIN-,1/1*/ 7665¢/ 14 = 1* , —R$6TIL5T16-5<8! /<%~ ILSISUSBIN-, 16876GH21%68$26$! ™ , -R$6THIE2! . $2K
$,/<0192!%-O8$! 6/%$3! T#S! /**<46/18-21 F /0 >/, 11 -NL /1421 —R$6T3! L5T! 47%! 1964286/ <! /%*$6T%0! F$,$!
O-i<; 1$P/02$80!" " #$,$! F$, $lUSHS2! D~ hi%T584$%!162! F#46#!1#$18/1/1HINS/ 4G/ 16~ 21% <578~ 2! F /%!
*/ =N/, 8,14 21 RE6T0N " #$, IN-, $31T#$!18/7/1HIWS/<4G/ T8 21%—<5T8- 2! F /%! 88%65%%$8! /28!$P/ OK
1288 FaT#42!1#$1 4475G$2! - 66$26%! >, -R$670192!, %> -2%$!7-1Y g (17281 Y g 231 /<! (T 1/, 766<8%! F$, $! $PK
1O$80""#$18/1/1/2/<; hé%!* , -6$H%Sh!/ , $16<<5%7, /7$8162!S6 . 5, $IDUIITN# - 5<BIL$!12-1$81T#/T3185$!7- 174!
</6C!-N! /21 $Pgin182 .1 /2/<; WeIN, / OB -, Cla2! THEN! Ne$<B! /281 451 62#5,$211 2/15, B! -N1 T#$! . ,-528$8!
T#-, ;1/2/<; W O$TH#-831/2-#8,!,$4$/ ,64$,10/ ;1,$/6#!/180NS, $2716 - 26<5%4-2! /28164 --1%$! /18iNK
N$,$271.,-5*2 .01

Sé.5,$!D0!
US95'G; 5IM4"4"Whh - 6&44)"

$*
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< Research Questions >
A

Py Fl_zﬂ 3
{ Codes > Clusters > Categories
|
! !
V-1$"1U595'G ; 5IM4"4"Wh - 6844 08<<5%7, /76-2p3l/8/* 138N, - O! - -64/<! Y $U$/ , 64! f=>=(3' @/, 64! (0!
g5/<4i1/18H$!4-21$21IM2/<; wedhloQe8$-pl!W-5""5L 0!
#1T*%'mFEFF0; -575L$06-OnF/16#1Ht/, kgc(5#c,W!

S"I'H#S E/+0-11%

I

[/%$8! -2! 3 -<NhFE2CS<A $71 /<01 F=> (231 /1 7#, $$KW1$*1 /2/<; 766/<1 6-882 . 1 *, - 63! F-*$23! /Pé/<31 /28!
U$<$676H$!6-842 . hF/%16-28567$81621T#%!%T58 ; 01" *#$ ; %1 /1$81T#/11T#$#, $SKUT$*1/2/<; 186/<16-842 . !
*,-63ih! F/% a*$,N-,0$8!62! /214218, TF2$8!IN/Y#e-23! . -42 . IL/6C! /28IN-,TH#I LETF$$2! */*$, %3l $PK
63, *T1316-26$*T1316/73 . - 633! /281%5LK6/7$ . -, 4$UbIF*01) (h01 4-842 . | F/%!8-2810/25/«;1-21*/*$,!
126$!T#$18/1/1 ST F /%!, $</T8HS<; 19O /<«IM8BBETE-2/<«<; 3162631 T#$!6-8%, | F /% 28 F!T-1T#$! ., -528$8!
#$-,;1/** - /6#31030-42 . | F /%! /h-15%$8! /%1 /17— —<I-NI ., -5288$81T#$-, ; 145 . . $W$8IL ;1 4-#$2!1$7!
[/ F=>(ehl! M OSO-1%! /1 2-T$! F,&17$2! 7-1 - 28%SN! L ; 1 7431 6-83,3! /%! - 7,/5%%! /28! 4-,L42! f(cc>h!
/,.5$8310$0-42.16-27,4L51$N!T-ITHSIN-, O5</18-21-NT#$I$O$, .62 . 1#$-, ;01921/66-,8/ 26 S FiT#T#S!
,$6-00828/14-21L ; 148!, $4$/ ,64$,431#$16-88, 16/, N5« ; 10/25/«; 1,$/8316-27425-5% ; 16-O*/,$83!
/281<42C$8!48$27iNe$8!6/7$ - - 46/ 162N, -O! (" 1/,766<$%! /28! 0$0-42 . 142! n-18, -1 %-NTF/ , $3! 5278<!
73,9 F$,$!12-128F16-26$* 13! -, 1>, -*$, 16$%! /66-,862 . 17-1T#$I TRON, /O$! /28! -1#3, !, $%-5,6$%! -N!
THSITHSNNIF -, COIM2!-*$, /18H$!18$M6, > 76-2IN-, 1$/6#16-842 . I* , -6$hlgh! . dH$2162!"* /L<$!)!/66-,862 . !
1-13 -N%FE2C$<$71 /<01 F=> (2!

I

" /LS)!
G'ES%'L' -B'8567"6 - A"; #'Hih: 6844) GATSAWRASNTY 2 BAC" ; F&2'8Y'5N*2 (+0'H)'- (K)'
| M2/<;Ti6/6-842 . H1$*H! | !
! Z$2$, /762 . 144 #$ K/ LT, /674-21<SHSAT; *$16/7$K
|-*¢D16- | |
(1-7$216-802. (28S6THS! (i, ~OISTHI-NI6-26%TH)
|
! S5, 743, 18$H$<-*12 .16/7$ . - 4$H1/28!, $</782 .
=l 15— | |
/PU/A6-8i2. BIBOOTHS! 01T 17480, 1%KL SIELKE/TS . - 450
| 24$<S67HS!6-842. ! ! 027$. /16217281, $M242 .16/7$ . - 4SO

!
"HBING, H7I0TS* /00T 1U$<E6TICS ; ISPES, *ThIN, -O7#$!/, T86<F0!" " #3, 31/, 31§ S$hT8-2%17-1 . SE8ST#$!-*$2!
6-862 . 1%56#! /%31 F#/7180 T#%! 8/1/1 /1%7158 ;| -NII J#/ 7180 #/**$242 . 1621 1#3$18/1/ 1! M¥! /1 8$8567¢H$!

$+



TSR ) A ]
- /N2 RN SY 64/ T8RO) = #$ 54" <H/"IW=$BIH 1A

* -GS /P 6-8A2 . | ST/ LHHSH! , $</ Th- 281 LSTFES$21 6775 . - i$H! /281 H5L6/7$ . - 48401 **56C3, !
f=> NI/, . SSHTH/ TR /%S HSSCHIT - IBATE2 . IO - 268> THIL/HSBI- 21 #STHS, 4S5 |, SIS, 1-16/5H$H!
6-24$J5$268! -, 1027$,H$242 .1 -1 6-21$PT5/<! 68, 650%1/26$H0! 92! THiM! K158 ;31 6554841 /281 67 5 46P
Z7$8; 684145303810 -, $12/75, /" #$I 148, 8IS ISS6T8HS!6-842 . 1iBS2TNESH! /28! 8SH~*H1<42CH! LK
TE$$2TH$10/8216/75 . - ASHT-1/24FS, THS!, $H$/ 641 j 5SHTh- 201 T ~AHER2CSASTL/31=> (23101 (h)!
|
S-«-F42 .1 TH#$! /8HI6$! N EWGSH! /281 = #/22-21f=>>)h3l /88478-2/<! 6-8$H! FS$,$! 8HS<-*$8! /I T#S!
2/<; 0%~ SHH$831/28ITHS 2476/ I6-842 . I6HSOSIF /!, SHIKSBI/ 281, $NE2$8IF*01 (= ~h0l " #$162478/<
6-812.. IEHSOSI-NI-*$216-812 . N~ ITHUHNTSS ; IF/HL/** - /64581 /HN-<<- Ff']

o' I/

o' E-FI8-$HAT$H 1| I#/ 18-Sk~ F 1!

o JH/N/ SITHSI-**— 520N/ 2816H#/<$2 . $h1/66-,852 . 1T-1T#%k, 2842 . 1!
CHIT/ . $, SH5<I$8121/16-26$*T10/7,4PI5HE2 . | @46, ~-NTIBP6$<!/2810$0-4E2In-1$, -V~ T$IIMHL/!
SHST! NI EGS! 6- 2048, /74— 2931 744! THESHE! 8481 2-T1026<588! THS! , $KE<T42 .1 O/7, 8PN M21 $P/O*<$! -

6-862.316/1%. - 4642 . 31/28!0$0-42 . 16%!* , $%$21$8 162! T#$! L -PIL$<-F'!
!

G;'@LSEH 186 A"; #)'659&# - %"0" ; #)'S5 ; A'E&E s #<!
!
!

=&LI\6%' 1$1%2 HBF76%6'BA" (624" FESHhA=cA="$4 I%F (&'HB2 SF$5%G<F&' P6B' PB745' P$4('(B'D7<¢5'B4"
F(<LIASD<(BH5 <AHB2G$(<BA"8%(&'<4'B25%2' (B'DY((12' 5BF 7 G4 ("$45' $ASHO8M' G4B2' 62 ($=H < (hGE&R"

ol \Bl BH(H2B=0A%(Q' B (6% 14HBAG$(<B4" 1<4" (H2G&' BH &FB 1" BH'W5<(B2<$# FEBCFIE* B T7$i<(9*
UH(F)/*'$45' DHBAS"<('(6%'6%(h2B=1a%<(9'BH (61 IAHB2G$(<BA'K2B 1528 (6% G A% 18) N 1 268364 ("
$45'5AF 788" (6% &(23(4=9"$5B | (5'<4"B25%2 (B SUGBA&(2S(' 1 B(h4(<SH'$55%5" 1$¢ 78 BH'&TF6'S"
826" B4’ DB(6' &8 ISFSEGFE' $6' Ptk $6'<AHB2GS$(<BA' 12B1<5M28/* $45'<4"B25%2" (B' 1<4S
1B<4(" 1 2BHE"BH'<AHB2G $(<B4" 1 2B1<5%28)"

ol \BWHSF(B2&'BH'<G I%2HAF(<BA' (6$("$2H'# 249" (B'DU' (" P 6%4"6$45<4="8 TF 6 <«AHB2G $(<BA'&h(8)'
NI H8("=<L9'$'=4BDSH" 1P BH (6%'5$($' $45'<4HB2G$(BA" 6$21 (45" H2B G F<(<LUASD2(6%5" S
BBT2FHE$A5" (6%A4" 1281 B&'SA"H G 1HKE"#<&("BH' (64" 2%0"HSF (B2&'BH'<G 1%2H4F(<B4' P F$GH'
$FIBE&'57244="(6% 2h6%$2F6'71'(B'4BP)"

ol \BW'5lA=4"$45"<G 1HHGHA(S(<BA'BH 1<47$'4BE7 (<BAG'AT | 1B2A="$ABO(<F$#" (328" <4’ (6%'& 1 %S
FAHFFBA(™ ('BH'<G 1U2HIF('<AHB2G $(<BA"&%(8)' NI' 1 2664 (' $45' AR 784" (6%'1$24<4=8'BH 8B G’
BH' (6% &B¢7(<BA&" PY%' 6S1" SH1%B 145 &BE7(<BAE" (6$(" $26' (B5S$9" $LIAIDHH BA#AH' 1(%h22¢(BS
=28 16%)GS$ 1)FA8)H2/)') 5 KSR U('$E)"+, - .+ 1)'-8/"

R:A";#)'6598# :%'0" ; #)'5; A'@EE 1" ; #<' 5 4@%H('$)" 1+, - . /'524P" (6% FBAF#78<B4'BHF6$4S
A=< (64" (6™ (*' PBFE" GUSAR" (6% (624 FESHIA=0e PU2h' 4B("(6UBh(<F$<48(H$5" (649" PH2'
12B1%4"F6$%4=0' IFBA(H™ ('BH aF6$&%k4=l8a/)" "\ 6% (%2G & abh(th2B=A%(9a'$45'a<G I h2HHF(<B4a'$ 1S
1S5 <4 B(6%2' $2(<FH8+"$6" 1 $2('BH! (%<4 7 BH'aB$($ T7$#(9a'<4' (6% FBA(%™ (‘BH'al 2B1%4'F6$:S
#h4=08a)" A" a(6%'5hic=4"$45'<G 1 GHh4($(<B4a'FESHIA=I 635" PS5 GU$Ad="<"2hG$A%5'B 1 %4"
B2 (B 84K%'<H GB2W' 1 26F<8"F$ (=B FB745'HB2G 'H2B G "B (62 $2(<F 4% (B'D%( (2 SHAF2D%' (6% F6S$4S
Hh4=10'BH'a(6%'5%<=4"$45"<G 1 GH4($(B4a) \6<4’ 1 2BFUEE"H5" (B' (6% HBAG$(<BA"BH' (624041448 BH'F$(S
=BG & 76" $8"a" " 64 =08asS aO$($' T7$¢<(9aSSaAK(H2B=1A%<(9a"allG 1%2HIF(<BAa)' X 55¢(<BASHO*
al<AT$H8BET (<BAG'AT | 1B2(<4="$ABHO(FSH ($828" PUH2K'<A(%2 | 2h(H5'$8' (B S48 '5S(S' P& (6%'5$($"
TQT$HLS(<BA'=BSH'$45'=2B7 1%5'<4(B'FS(h=B28 al 4 7$KL$(B4'=BSia)"
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ML/, SHECTI-NIT#$IC/ , - $I250L$, 1-NI6-5O216/75 . - ASHIBSHS<~* SO THIITHSHMITI /% BINNEE5<T1T-!
126<58BTHSHSIO/TS . - ASHU2L/T/LSI "SI/ L 18 . $816-842.. 1/ 2816/7S . - ISH!, $HEI$BL21TH#, $$10/7,468H!
' /L<$! ID3ehI5H2 . | @16, ~%-NTIBPES @ -, $18$7/$812N-, O/ 18- 2! F /HGHISB! /HN-<<- FHIL /48! - 2!
$/641, $H$/ 641 j5SHT-2"1
Il
o' HSIB/TS. - ASHINSEHI/HI+5LAB/ Th-2I\STA28H/281USO - ., /*H#i6%3! - SLASETIM, $/%31.T -, 86<-583!

VSTE -, CHIM2/<; W31/ 2814 - 26$*710/**42 . IE$, SU2HSHTE. /1$811-1/26F$, 1Y g (1Y 759848546 7"

754'>88.; "65HH'8A" 2 $Y' 1 ;978 5HH'659" 2 ;' B ABYS N"4$57050" ;™5 '6"9"08:; '46" 5 6&[[!

|
"HSING W1, $HS/, 641§ SHHTE- 2021 NN ; 1l 1-18$TS, OU2$! F#/T1, S/, 6#1#/% L $$216/ 4381 -571-2!
TH$1/%%46/Ti-21-NIB/ 1/ IHIHS /4G Th- 2 10216TECS 214645 26801 [ /4$81-2!Y g (3 THSI-HS, HISF1-N14 = 1* K
RSOTHITE/ T/ HSILSS2IN/ BT/ 1$BIL ; 181/ HIE/ 4G/ T~ 21$6H2—<~ . ; B2ISPRATE . ITSSISHIF/41/2/<; G$8l!
MI21/2/<; %N, - OL/ W67/ TRHTA6 /<. /% F$e<l 1/ 1TH S~ STH6/<I*$ I $6T8HS!F /HILS2$NE6L/<IH 2631471 F/%1/ 2!
$0$, .42 . T1-*i601+5L46/T-2I\5142$4/281U$SO - . ,/*#1613! - 5LASETIM, $/%31T -, 814-5¢831/281V/$TK
F -, CIM2/<; Wil #/HSI LES2! $P/ OU2$8IN-, | /1H7/T806786/<! - HS, HISF L N1 746! NGS<8IN, ~O! O5<Ta! /2 . <)
S —/A-NA-26$*TN@/**42 . IF/HT-1* -HI8$!/ILSTTS, 15288, K1/2842 . I-NIBINS, $271$0$, .42 .18/1/!
HUk5/<4G/ 18- 2K, $</1$81THS - ISHITHSI AUT4CS2! - 61$26$16-2T$PT)
|
921" /L$L 3IMIBSHG, i*Th- 21 -NITHSI8/ T/ F /1% ~HIB$B31E26<5842 . IM, Th6<$12/ 01" 5 *$31+5 46/ Th-23!
/633 U/1/1T;*$1U-0/8231 /2814 =1+, -R$6T M**<6/T4-21 \// O S0 X2 . | THSI M<! = 61268195, 2/<!
A</WHNEG /T8~ 21FM - qANINS 2678~ 21621 = 6-* 51 = /HISHSBYT- 16</hiN; THSIR-5, 2/ 41/ 2816 - 208, $26$1*, -K
655812 K3THS! 1/, TH6<SH FS, SIH/HSBIR21THS! - 6-*5HI8/1/L/HS!/ 28 F$, $16</hii$831/ 281 /2/<; 638!
L/%$8! -21M = A14T/28/, 8401921 /L<$ D THSIUSLAS6T! /, $/1 NI $/ 641/, T46<S! il >, $4$27$801 [/4$8!-2!
" /LS 1/281 D31 +5L6/T- 2 \ST42$H! /281 USO- ., /*#i6%3! /11 F$<<! /%! = 5LASBTIM, $/%3! F$, $1/2/K
<;6$81421 - 6-*541/28! @16, ~%-NTI BP6S)! " HIHIHTS* 1H$*$817-15288, 17/ 28114146 -1 NI 7481 8/7/4$ 4!
FC 1/, T6<SHNIL ; 1700 $! /2816-527, ;31 7-1/24F$, 174315288 <62 .1 j 587821 N Y g (U5 6% /4! FHSTHS, !
THIHT-*461F /HINTS8IS8! . <-L/<; 1= 1-2¢; 182168, 17621 . $- . . /*#161/ ,$/%31 - 168, /821H5LRS6T/ , S/ MH!
F$li2l-, 88, 17-1 . $TITHSI*$, 4 $6THHSIN, - O8NS, $211 /2 . S 1-1L$TT$, 1/ 24F$,1 Y g (31T -8 4<-58!
/281 VSIF-,CH  M2/CH FS$,$ /di-l /**a$80 XW2.! /I FSLKL/USS! /**46/%-2!
FHTT%H MF F FOF -, 86<-58K06-OmhlT#$1 3 -, 814<-581/2/<; 4i16-28567$81/IHME /<!, $* $4$27/78-21-N!
THS! O -T1*, ~O42$2717$, OMIN, - OV HS! /LT, /671/2816- 265~ 21*/, Thl NI (" 1/, T46<$H316/%75,42 . 1ROK
*_ 11211 /281N, $j5821<;1 -665, 42 . 178, O%) VSTF -, CH M2/<; ! F562 .| 4T+ mE F 0, $46/, 6%, /LK
L&T0/4ah! 6-5<81 LSI 4SS T-1/2/<; 63! 647/Ti- 21 6- 22367k~ 241 LSTF$$2! (1 /, Ti6<SHI W56 /1! FHSTHS,
THS! , $HS/ , 6417-*161F/HIBH*$, %381 -, IN-6545831/ 2817~ FH#/TI$PI$ 2101921 /884T4- 231 TH$1641/ T4~ 2!, $H5<T!
N, -OITHSIV/$TF -, CHIM2/<; it 6-5<8I LS 5HS8IT-1 . /621 /1L$TI$, 15288, 41/2812 . | -NITHS!, $<4/ LiciT; 1 -\
THS 8/T/USTHI L ; 1 #- 12 . | #-F1 -N1$21 T#8! (C 1/, T86<S! F$, 3! 6173801 43! SH5<TH! F$, 3! SM65HISS! 42!
6T~ 21d0(1/28!,$*, $H$21$81421 Sk 5, $HCI(3( (B (=3 (!

|

S5,7#$, 0, SITHSU2HSHTL . /18- 21-NA-26$*TI@/**42 . 1-NIH5/<4C/ Th- 2482144786521 - 615263, $H5<T$8!
N, -O!T#$188, $671-LUS, H/Ti-21-NTH#SI8/T/HSTH" " #$, $IF S, $ITF - 1O -TeH/Te- 29N~ 1$O*< ;62 . 14-26$*7!
@/%*42 .0 SL, 1< 31 L/%E8! - 21 THS! 8BS 2! -N! 6-26$*75/4Ck2 . 18/7/! HINS/ 4G/ Te- 21421 T#$! [/6CK
., -52814$6Ti- 231 TS, $! F$,$1 281 6-26$*Th! F$, $1421,-856$81 421 T#$! 8/7/4$TH0I9T F /%1 286$%4/, 317!
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6<$/ ,<; 1856, ALSITHSIBINE24T8- 21 -NISENS, $2718/7/ 1HIHS /4G / T4~ 2K,$</1$816 - 26$*THITH/T1/**$/ $8142!
TH$16- 218PTI-NIALTIGS2! - 61526%0! = $6-28<; TIOL . #TH/HSTHSI*~1$218/<11-16-27,4L5T$1/10 -, $16-OK
* SHS2HHS! 6-26$%75/< 5288, 11/2812 .1 /281143, $I- $IN-, 01 /1 28F1 </2846/*$IN-, | /**<;42..18/1/!
Hi5/<4G/ Th- 21521 ALTIGS2! = 66526501 [/4$8!-21THS!, $<SH/26%! -NIT4$16-26$*THal T#, $$1HELK6/7$ . - ASH!
F$,$!.,-5*$81/281N-,08$8'1 (116-26$* Tl /1h-64/158! FL1#18/1/17; *$1/2818/1/1j5/47;1!=hi6- 26$*TH
¥h-6L/TSBIFLTHI/18$HE . 2158, I $6TGHSU/ 2812h16 - 26$*Th!/tih— 68/ TSBIFLTHI/16, {146/<I*$, H*$BTEHSI" 4!
SUSCTH S, $! BHB5HSB! 421 h$671-21 d0(! /281 T#S!, $H5<TH! 6-27,4L51$8! a8/1/! Hilt5/<4G/ Th-21N$$BL/6C!
<= *VALTCS2! - 6i$26$0!FSE. 5,31 (clh' FAL6HIE /4%, $H$ 27881621 THSI USHES - 2467~ 201"

|

o' H $$16/75. - ISHI+ 40/, ;1" 64246/ S$/15, SKIM**A6/Th- 21 Z - /431 /281 X/ L4ckT ; 1BH/<5K

J1-21F$,$! . ,-5*$8!,$./,812.1 /2%F$,42..1 Yg="1 Y 759" 58" 78" 9867 ; "657" 54HE604" :8' 978"
SHH?'650" - ; 4'$48A™ - "N'4$57'08' ABI5 [

|
S,$J5$27<; 1/**$/ $811S, OHIE2!, $</ 14~ 211~ 1/ 26F$, WIR2418/<16- 842 . HEGHSOSIaF#/ 11T I DHS$81T-!
UBS270N; ! /88LTE-2/<! 6-8$H! FHIGH! * $HS27! 421 */L<S! el 971 §26<5888! U/1/1 ™" ;*$3 M**<(6/78-2!
7;%$12/O$IN*$2! 2 -5, 683 QUHE/AC/Th-21Z-/31/281""/, . $TIMEBIS26$0! " #$%$! /884Ti-2/<!6-8$142!
" /L<SlelF$, $I8IHIB$BI2T-1TF-16/1$. - I$I1+ 40/, ; 1" $64206/<1S$/15, $3 / 28IM**46/ T4 21 Z - /HN!
"o 18815, O428! FHI6HIB/1/IHIMS/ GG/ Th-21 /%% - /645! /2811~ -l E-5¢8! - ,CIL$HIN-, 1 /1%/, 1465¢/ !
TMCT ESHEO* - 17211172/ GSITHS! . -/ -NTHSI8/1/ I HS/ GG/ To-21/** -/ 6H$H0! [SHBSH! Q5K
J4G/ =21 Z 143"/, ST /584$268H! F$,$1 /dh-140%~ 1/ 211 1$64#246/<! /*$6TH T#/T1 FS$,$IN, $j 5527
O$278-2$81 421 148! 8/1/4$TH T-1 /24F$,1 Y 9 =01 S5, T#$, O -, $31 H26$! SIS, $2717; *$h! -NI 87771 ,$j 56, !
SIS, $271 /%~ GHSHI T HIS/GC/ Th-2) FEUSI $T1 /<81 => (ehdl 7! /% 2365/, ;17-18%7%, 042! F#i6#!
U/T/" 5 %S JH HIHG /4GB0 MBSETE-2/<<; ITH#S, S F /4 /144 #IN,$§ 526 3 1 -1 - HE ;"4 SH6&1621 THSIB /K
T/USTHIMB6 -, 882 . [1-1Z, /5 1$TI/BIF=>= (W1 21-*$2-5, 681/**46/ Th- 211 - 23178/ 118-$12-T1, $ 58, 3!
A6$2H62 .1 /281 BN, $$1 7-1SUSO! [ 31, ~HIBA2 . | /66K 1-18/1/1 -*$, /Ti- 231 /281 6-8%! O- 86/ Ti- 24!
Z,1 ;SR =>=(h/, . SSTH/TTHSI-*$2K%-5, 6$18/1/ HHE/AG/ Th- 24~ <5Th- 2126, $/HSH1/BESIHELIAT ;3!
1,729/ $26;31%/ T06L*/211$2 . / . $O$2131 /2817, 5471 /O -2 . 1*/ | T46k*/ 21H1 621 ALTAGS2! - B$2680! " #543!
THSI-*$2K%-5, 6$NS/T5, SIF /HI6H-U$2 N~ 1/ 2/<; WHIE - FSHS, TH$, $125$8$81T-IL$1/16<3/ , 18447426 78-2!
H#$, $1T-1H$16¢/ N3 1 THSIBIN24T-21-N! 2 HE ; "4- $4681 /2811~ 18442 . SIHIATIN, -O1/2-T#8$, 175,01 - H. ;'
5951821 -, 8%, 17-1$245, $16-,,$6716-882 . 01\ H& ;" ABIS! 81 /i—! -NT$2! O$274-2$81621 44TC$2! - 61$26%0)
\H& ;" ABIS! SIS, Kl 1187771 -, | 8/T/4STHI TH#/T1 1, $1 ~*$21 11 TS <5463 -*$21421N-, O/ 71 /281 -*$2¢;
A6$2U$BIFBNE20TE-218, /F 21N, ~OTHSIN*$21 A2- F<$8 . $1S-528/Ti- 2h0!!
|
THS2116/O$!T- TH$2070/<16-842 . IHEHSOSIAE ~ F18-SHIATITSHT 11 I #/ 11 8- ShIaT - F 1b31, SN, ,$817-!
TH$! $H/<S /18- 201 @/GG/! F=>>Chl 6</4OS$8! T#/1 /1 8/1/ 1 HI5/ 4G/ Th- 21 <578~ 21 tt-5<81 L$! $H/ <5/ 138!
L/%S8!- 2145/ LIAT; IN52678-2/<47 ; SISNSOTIHS 2 SHAISNNEBE$26 ; 31/ 28 ISHSNS<2$HH19218/7/ IHINS /4G /K
Th- 23150/ LT ; 1/ 28N5 2676 2/<47; IF$, $10 -1, $ 5$21< ; 10$ 2T~ 288K 2T H$<S6T$BI4TS, /15, 01" ;K
§6/<<; 15/ LET; WHIBSTS, OB2$BIL ; L/HCA2 . L 5SHTa-2N, - O1/15%S, ISP*$, 1$26$1%S, I+ S6TEHSINE 641/%!
Al THS! ., /*HI6/<1821$,N/681$/% ; 11~ 5%$1 /281 42T548HS 1 b F@/GG/31 =>>c31 %01 (=Dhl /28! FHSTHS, | T#S!
HU5/<GC/ Th- 2418~ 1$2/ LSTHSISP*< /18- 21-NIB/1/1F [</W$I$T/<03I=> (e31*01 (eI S52674-2/<47 ; 1, SN, !
T-TTHSIUSTI-NI- %S, /18- 251-NI/ 21/**6 /14~ 2019116/ 212$ . /T8HS<; L/NSBTISH/LIT ; WNITHS, $1/, $17--10/2 ;)

%$
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- 11--16-O*A6/1$8IN5 26T~ 241421/ 21/ **46/Th- 21426814716/ 21L $1BUNIB51T- 1§/ , 21/ 28154014 - 24K
5%27¢; 31 THUHITSS ; IN-65HSH! - 20 XH/LIT ;| BH/<S/Te-21821 /21 /TISO*T11-1N281 SHIS$26 8K /4$8! LSHT
* J6TR6$H0 921 $670-21 ci=31 B!, SHSTHI NI TH81 T4, 381 6/75 . - 81 /2811488, 1EL6/TS . - 48! F$, $! 8K
654138

|

o' Q2I428IFUHIY g2NTHSI6- 241/ 2116-0%/ - 21-NTHSITS, /15, SBS2TNSBITHEILO™ - , 1/ 2681-N

BIHE5H2 . 1-**— T52UTiSH/28164/<<$2 . SHIFIHI2ITHSITS6#246/<1/ 281%-68/18-O/42%01921/8K

BTi-21T-1-*$216-862 . 31C$ ; -, 8IS/, 6412 . i2In-T8, ~I6-NTF/, $IF/%1/h-154$817-1c~6/ 1S 74!

6-27$PTI-NI—**— T524TU$H1/28164#/<$2 . $H0l 112681/1H/ 48T 1-NIF 4742 . 1473 <SHIN-65431 87441

/2815/41;1F$,$!-L$, HSBU2ITHS!/, NBCHITHSI; 2-2; O1-NIGH#/<$2 . $164/<<$2 . SHS6H#!/H

5T 2nf 5$HTR-242 .31 -LHT/6<$! #1288,31 8,/FL/6CH HACH /281 TH$! 3 2-2; 01 -N —**— K

15247 ;1-** - 5 24T 64/ 26 831> WL I<kT ;LS 2SN F$, $ISHSBUTHSINS/ 64401
|
" 431892381/ 8814~ 2/<16 - BSHIBSHS<-*$BIL ; 16-241/2116-0%/ - 2126<58%8" IU/1/1g5/<T; IFH$TS, K
- . $2817;3426-0*/, /Li4T; 315268, 1/421; 1IU/1/1+ 1H/6 ; IFEH$2111-665 41/ 281#- F1T-18% /< FU#ITHY
%6/ LIkl ; /**46/L<SI8/1/HHE/ 4G/ Th-2 I,/ OSF -, Chl- 1/ **6/L<SIBSH. . 201, /75 . ISHAIA2- FK
12 THS1T/ , . $11/581$26%31U/1/ HHE /46 Th- 21/ W1/ 21/48MN- , 16-O 05246/ Ti- 21/ 28K$/, 242 . If5%i2 . 18/1/1
HIS/4G/Ti-21421N-, 0/<1/ 281420~ 0/<I$856/14-2317, /i242 .1/ 2818/, 242 1O/1$, 1/ -, 18/1/1HU5/ <
16/ T4~ 2145641 /HISP*</2/1- , ; ISPTHIHIBS-175T- L/ HINE**— TN~ 15288, 41/ 2842 .1/281/2/<; Gh2 . THISK
J4GH2 . 18/1/3185%* — TN- 15288, 41/ 2812 . [TH$1/ 2/<; WSHIHIAE /4G Ti- 2081 HSRO* /61116 -/ L -, /TRHS!
8L 21 ~21 THS!h-60/< 8- O /12! f-*$2K 528581 83 . 21121 8$HE<-*42 . 1 -*§214-5, 6$1 /**16/Th- 2431 6K
/5T#-,i2 14212/, JTHS 215 L6 HINE /4G Th- 21 FTHI* <42 . 11218, /6Ti- 20!

|

4140/ Ti-21-N, $4-5, 634 FH5641 /HTHOSIN2/ 264/<!/ 281450721, $4-5, 68! F /41 -2$1-NITHSI O -]
BIHESHSBI6#/<<52 . $HUIATS, /15, SO - TRH/TSBITHSIRZHHTL . /Ti-21-NITH$I6-26$, 21-NI/**<G6/Li<iT ; 12!
THSI$6#216/<8-0/6201921 /881Ti-21 Z ./ ;1811 /1 F=>= (hlk . #<k T TH/T1THS11$64246/18-0/4210/ ;!
2-TH/HITHS I/ O$K-2 . KIS, OIH/BSI/HTHS M- 61/ IBIOS2Hi- 24P, SHHSBIL ; U275 /162 . 1§6H2~<- . ;!
TR/ 48 . $H21AUG$21 2 6$ 268101 (2N0IE - FIASIS/1/1/ $IHINS /4GSBIF /16, 568/ UISIN-, IBNSETIHS< ;!
6-0052i6/712 . MELS26%831t- FSHS, - Whitt-FITHSIT/ , . $11/581$2651*$, 6SUHSHTHSIB/ 1/ IHIHE/ 4G/ Th-2!
FV/A6H-dh- 2K A -8 =>> )01 45, SN, S THS16/75 . - ,ASH! ~N11h-64/<| BUOS2Hi- 24121 HHIINTSS 5 | S, $1 81K
HUB$8! £21-1T#, $$!N-65HSH'! (! C2-F42. 1 T#$!1/, . $11 /584$26%u! =h! 8/1/ HHE/ 4G/ Te-21 /%! /21 /181N~
6-0052i6/71-23<$/, 22 .31/ 281$856/74-2u/ 2812hTHSRO*/611-NIG—<</ L, /TEHSIBSHL. 21- 2714 $Mh-61/<
8-0/i201"#8), $H5THIF$, $16-8381-21%/*$,11/2810$0 -4~ $812In-1$, 1V -T$1/281-, . /2iG$8IL ;!
THSOSHI21TSPTI! - $670-21dlI20!

"1 F-C1-0"2+ (6

!

USH*ET$ILSE2 . 1*/, T665¢/ ,<; 1SUSNS<IN-, W2H$TE . /762 . IF#/111#$18/1/18$0-2%1,/1$83! . ,-5288817#$-, ; |
12/<; %% /<%-1#/81%-08$!8,/FL/6CUHIN2<; | -2816-88, 162! 74401 %7158 ;| O/8$! 1#$1421$,* ,$1/16-2! /28!
6-2%7,5676-21-N1T#3$!8/1/1%5LR$616HS0192! /88876~ 231/ 1H/ 487 ; I-NIN/6T-  hIF$, $12-188162!, $</ 18- 217-1T#$!
7, 186<BU3! 564! /%! TH$E, ! §5/<4T; 31 8F*TH31 /28147 ; <$01 97! /%! -L%$,HEB! T4/71 143! 6-882 L $N-, 71 F /%! /!

%%
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#4 . #<; IWSLR6TEHS!I$28S/H-, 16 26$! T#$!/5T#- ,1/6C2- F<$8 . $hT#/ 1IN/ 67—, h1%56#!/%!L/6C . , -52831$8K
56/14-231/28!528%,%1/2842 .10/ ; #/HS/NNS6T$81T#$16-842 . 1SN -, T019718%1<ACS<; 1T#/T!-T#8, 1, $4$/ , 64K
$, % F-5¢<816-88!7#$!8/1/1%$7! BINS, $27<; 0! [ e8! *,-85662 . 1</, . $1/O-52T%! -NI8/1/3! [, ; /211/28!
4#/,0/G!f=>>Dh!6,47664GH!T#/11%1/28/ 8!, 5<BUIN-, 148$27EN ; 42 . 1/2816/7$ . - 4642 . I/, $!</6CE2 . 3| F#86#!
O/ChI LT BENNEESTIN-, ! , %S/, 643, %! FarTH-5710Chk<h! 7-168$276N; 1 /2816/15 . - 4GS0 9! $P*$,6$526$8! T#/1!
F#$21/2/<;G2 .18/1/F1#! . ,-528$811#S$-, ; TIF/01$/%; [T-1/MM5 O$IT#$IO-%TIN, $§ 5$21<; 1-665, ,42 . !
6/7$. - ,68%!/2816-263*Th! F$, $!7#$!O-%1!, $<$H/ 210 E - F$H$,319!7,6$817-1C$$* 162! O42817#/116-26$* Th!
TR/ /**$/ ,R5%T!-26$1621T#$18/7/1%$71O/ 5 ILSIRSUTI/ %!, S<EH/ 211 /%1 T#-U$!/**$/ 42 . 10—, $17#/21-26%0!
@-,3!, B\$678-2!-21T#$!/2/<; Wi O$T#-8! F /%! /<%~ 188%65%%$8142!%$676—2! 20dl(!

3.3! Limitations of Method

" H#$16-<«<$67$8!8/1/%STNF/W%O/<«31-2¢;16-271/6262 .1 (T 1*$$, K, $HISF$BIR-5,28; 1/, 166<$%!/28!6-2N$, K
$263!1*,-6$$842 . %0! - 62631 7#$!, $15<Th F$,$!8,/F2IN,-O10/18,8/NT#/ T F$, $1*5L<&#$83147! F /%! 88NK
NGBS T-16</6O! T/ T#S; 1/, B1, $* , $US27/T6HS! -NIT#$! $27¢, I NES<80! **4O$! /28!, $%-5,68%! F$,$! 6-2K
W1,/628831 /% F$,$1</2 .5/ . $NTHSIL/6C . ,-52831/281T#$IR58 . O$27! -NIT#$! , $4$/, 645,01 "#i%! , $4$/ , 64!
6-287$8! -NI Tl */, Kt O$! F-,C! -N! - 281 428¢HE85/<! -H$, ! /1*$,4-8! -NIN-5,1 O-27#40! "*#$,$! 6-5<8!
/<A-1L$IGOT /18- 2%! /80— 68/ TSB! FETH# THS O $T#-816#-U$2!IN-,16-<«<$6762 . 1/28!/2/<; G2 . 18/T/0 E-FK
$H$,31T#$1%758 ;10/75, SN FET#1760$!/28!*$$, 1, SHES FH0!

3.41 Ethics, Validity, and Reliability

Q21 THINI IS8 ; | /*%¢;02. 1 . ~528$81 T#S-, ;31 $H$/,64$, | LE/W! F /%1 6-21i8$,$8! /2180%~ 1/ 211 $T#6/<!
6-208%, /18- 201 Y $KS/ 61 Li/USH! 6/21 LI 8SGLS, /15! Fi27$276-2/<h! - 1526 - 2466~ 541 F52021$ 274~ 2/<hd!
/66-,812.17-1[ ;,2$31 U0 => (D0I921<42$! F4T#15 26 - 2464~ 51 F52021$ 278~ 2/NILL/HITHS, $I F/%1/) . -8
T2 .1 /L-5TVTHS! SHS/, 6HS,Th G23P*$,1$26%! 62! 6LTICS2! 6IS263! /28! 8/1/1 HING/GG/Ta-201 *"#$! ,$K
U/, 645, | F /% O-TtH/T$8!T-18-1THIKINTSE ;10/62<; | -1 -NIE27$, $HIIS -, ISP/ O*<SI /411, $H5<T -NIT4S!
</BCI-NI* $KC2-F<$8 . SUATHIS/HS, 17-1C$$*1-*$21 /28160 O$, U$1421 THSI8/1/1h-1TH/ T THSI8/1/11* ~CS)!
N, LTHSNOIMBSITE-2/<<; UTHS! $4$/ , 648, | F /M OL28N5IT#/N O /i21/6202 . | -LRSBTAHAT ; 1T#, -5 . #-5TITHS)
$278,$!, $HS/, 1%, ~BGSIH! F/HISHHS278/<!1-1/H-1818$ALS, /1$1Fi271$ 2762/ <1 LL/H!

|

S5, 743,11 T4$!  $HS/, 641 OSTH-8! F/H1 6/, N5 1 HS<$6T$8! /66-,802 . 17-1TH$!  $4$/, 641 J 5SHTi- 243! 14!
C2-F<$8.$1,$ 58, SOS2TI/ 281THSI/**  —* 4/1$28MHI-NTHSITSS ; 0IMI ; WSO/ 1861+ Y9 - @MIB/1/16-<K
$678-2Ne- FIF /H/**4$81T-O* , ~HSTHSIH/GU8AT ; /281, $4/ LIGT ; I-NTHSINTSS ; 1@/ 25/<; 1/ 2/<; 642 .
C 1/ Ti6<SHIF/HISHSBY-1 . /821/1T#- -5 . #5288, 41/2842 . |-NITHSIATS, /75, $01" #H O . #TILS!/1 GO /K
Th-231 LTI /% 28BS/, 3 IN-, 1 THS! $HS/, 641 /T THIMINT/ - 01 - 826$! THININTSS ; 14/81-2¢<; 1 -2$16-88, 3
SIT/L 2 . 13, 18SL,ASNE2 . IN, - O THSINS*$, Hith, 1$2#/ 26 $814TH!, $<4/ LAT ; OIMHI 1626-<21/ 281 Z 5L /!
f(ce)! /28! @/2242..1 F(CCDhl 5. . $HT$83! 25 /1EHS! 6/4S! 72/<; %! F$,$! SH$S! 421 THih! %158 ;1 7-!
GHSHSI2$57, /<1~ I52L4/4$8), SHETHTERSH! 1 1= #/22-231=>>YNIE-F$HS, 37143, $104. #11-665, 40K
U1/ T0-2%1 85,82 . [ THSI8/1/112/<; %kl * , - GSIK3 U561 /%) 6-882 . | Li/! BIHGSHHSS! 421 HS6Th-21 20=0=01 " H§)!
8$7/i<$8140NT/T6-216/54$81L ; 114$!  $4$/ , 64 OSTH-8! F /!, $IS6$81 /NS, | SHBSIH2 . ITHS!, SHETH142!
16T~ 21)0)0)

%&
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41 Results

MYI%7/7$81621 T#$! ™, SHE- 5% %$6784- 231 T#1 <478, /75, $1%$/ , 64162 58, ;! ;4$<B$8!=d " 18-650$27%3! F#i6#!
F$,$!,$856$8!17-1 (e>1/N1$,! ,$O-H§2 .1 85*<46/18%0! - $HE2T; KS4 . #TINS«I T$PTH! F$, $! %$<$67$8! /N7$,!
%6,$$262 . 161<$l/ 281/ 1L%7,/67%!1/66-,842 . 1-1T#3%S<$676-216,478,8/1* , $4$21$8 16211410 $7#-816#/*71$ 0!
X<O/1$<; 31 (C1*$$,K, SHISF$BIR-5,2/<1/,766<$! /2816-2N$, $26$! >, -6$$862 . 4! F$, !, $1/62$818217#$!
,SHESF16-, *SUI/NIS, 1/ **<; 62 . 1TH$1%$<$676- 216, 47%,8/0!!

"HEI(C M/ O*<ShIFS, $188HE8$8 127~ ITF-16<5%TS, U3IF#3, !, $</1$816-8%h!IFS, $!18iHEB$B%2T-16/7$ . - , 43!
L/%$8! -217#$! %S/, 64! J5SUT6—2001 Ve . #! fen(Thl /,166<$%! /88, $Un$8! 1#$! 1$64#286/<! /%*$67%! -N! 8/1/!
HI%S/<4G/ 76201921, $i* - 2%$!T-1Y g=317#$ ; 148$27aNE$8!* 4O/, ; INS/15, Sl /**<46/T6-2! . - /<¥3!/ 28!5%/K
L& ; 1$H/<5/ 8- 21 -NITHSL/**<46/T6- 200! M1 * 7, TI-NITHS$1 4 = 1+, -R$6T%31%SHS2! D~ hi%7584$%!$P/Od2$8!
#3188 . 21/281O* /67! -NIHENS/ <G/ Te—- 21%—<578— 2401921 TH#SHS 175 883! THSIHERS /<4 G/ Th—21%—<5T78- 2! F /%!
-N1$21Hi$F$816216-27$PT0IM«! (T 1/, 766<8%! /88, $1h$8!Y g (1L ; 1*, -HEBE2 . 1™, —N&<Sh!-NIT#$!4 = I* | —R$6TH!
/2810/**42 . 11#$16-26$*Th! 7-148$27eN ; 1$O$, .42 17,$28%! /28!6,8766/<! /%*$6T%! /%! F$<«<! /%1 Y g 217-!
A8S278N; I -** - 7524768%! /28! 6#/<<$2 _ $in! 621 THINGS<B0! [ /%$8! - 2! T#$! 8$71/8<$8! $P*</ 2/ 16— 2%IN-, I THS!
N-,O05¢/174-21-N16/7$ . - ,4$%! /28!%5LK6/7$ . -, 63! #/HSIL$$2! 881651581421 1#3$! @$T#-81%$676-20!B/6#!
S/, 64! J SSNT8-21 F/%! /20F$,$8!1#30/186/<«<; 01 Sk 5,8 el &S, /180! T#$!6-,$1%7,5675,$! -NI T#$!, $K

BE<TH!
Word Cloud
Publication Outlines
and Demographics
What are the types of citizen
science projects facilitated by data Subject Areas
visualization technology?
Networks Analysis
Concept Mapping

~
oy
Primary Technical Features

M eta_sytheSIS RQZ What are the technical aspects of the

applications used to visualize data? Application Goals

Usability Evaluation

b
2

Data Quality
Opportunities and Challenges Data Privacy
in the technical domain
What are the challenges and Applicability

opportunities of applying data
visualization to citizen science?
Opportunities and Challenges Knowing the target audience
in the social domain

Data visualization as an aid for
communication and learning

The impact of collaborative
design on the social domain

14$H8'0)! Y S/, 641 j 5$HT-21T#$ O/ T0616/7$ . - i$H!

%"
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4.1! Citizen Science facilitated by data visualization (RQ1)

!
38(<" Y 759" heARSH6T" 754" >88 ;" 65HHGA 1$9' = ;' 978" SHH?"659": ;" :B' ABY5" N'4$52"050" s ;""" 6'9"0&;
468 68!

HSING W, %S/, 641 j SHNTE- 21621 THEN %58 ; 1USSCHh!T-18$7$, 06281 /2! -H$, HESF! -N! $Pek762 . 1%7584$%! -N!
F#/11%71586$%! F$,$!6-28561$8IN-,14 2 1* -R$67%! #/H$! LSS2IN/ 6k /1$8!L ; 18/7/ HIUS/ 4G/ 18- 21 1$6#K
2-<=_;0IM21/2/<; ! -N1T#$165,, $211%7/13! -NI 6476GH21%68$26$! HENS/ <46/ T 21%T584$%! F /%! 6-28567$8!
N,- O/ 1%1/T6%766/<\/ 28/ T#$- , $7166/<!1*$, h*$6T8HS0! = 7/780766/<1/ 2/ < ; %8%!$P/ O$8!+5L<46/ 18- 2\ 57<42$%!
/28!U$0- _,/*#46%3! - SLR$6T'M, $/%3! T -, 814 -5¢831 /28! VETF-, ChIM2/<; k0! * " #$162HS78 . /78-2!-N!
$PNTE2 .1 8/1/ HINS/ 4G/ 18-2K, $</ 138! T#$-, ;142! 4 =1, $U5<1$8! 62! 4-26$*T! @/**42 . 01'Y > - 2%%! 7-!
YgQ(!/,766<$h!1/,$1%500/,66$8162!/10/7,4P162! " /1<$! " 31/281T#$!8$71/8<$81USLRE6T!/,$/1O /7, 4P %!
*, $1$27$8162!"* /L<$!D0!

RN

VISA"84" - B'ABO5'N'4$52"05" < ;™' ; 'R"Y'0& ; 'V6"& ; 68)!
!

! !

%(
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4.2! From a Technical Perspective (RQ2)
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O-Qu! F/%! 88HS<-*$8! /%! /214278, /6T8HS! FSL! /**46/74-2! 85%! 1-1 (h! O42404G$! BIHC! 4*/6%! /28!
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BWA"*M ; 41601*<:8! F$547#$ - &$0%<! 68030*=828! 2+8$1=#/" (& , $rot=* Il VHSRX+I*$211
OPOPC! TR HSUH IS - HOUGI A (KIS SIS FX+6'0=!
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G"1":$ J1&K212'45L.5&16& 2+ (§
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U5 . . $HTA2 . 1SH/<S/T- 2151/ N5, TS, 14758 ; 01

|
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ERS!$71 /1 f=>(eh! /28! ML,/O-H/1 $1! /<0 f=>==31 T#$! $H/<5/ 18- 2! *-*5</ k- 2! F /%! <G O&7$8! 7-! - 2¢; |
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THEI/**46/ 18- 21 FGT#a*$-*<SI/TTHSIHS, ; ING, UTI$P*$,6$268! Far#!TH$!/**1/2812-1* $4082/, ; 1821, K
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4.3! Opportunities and Challenges (RQ3)

!
38+<" Y 750 58" 978" 67578 ; #8453 A" 1 HH 0% 3 "9"64" -8 SHHIM" ;' ABY5'N"4$57'059" ;"9 '6'9"0& ; '46"P
&:68["
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&)
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R2HSHTE. /T42 . HIKS /<GGE2 . MBGHIB/T/3THS  SIF /4Tl . 20066/ 2TIF - ,CIT-1L$18-2$021/8/*T02 . 10$THK
— 8! -NIG-<<$6T62.. 1#$TS, - . $2$-5H18/1/11-1* , ~HI8Slalk*/ T/ A T$O* -, /41 /281 T#$0/ 1461 C2- F<$8 . $lb!
FL/SI$T/N=> (ed*0 ((h!

926-0O%*/,/L&d1; 1!

921 B2H,-20%$21/<! - 6$26$3! 1#3$1626-0*/,/L<$! 6#/,/61%, 8h766%! -N! 68718C$2! 62787001 8/7/1* , $h$27!
12-14#8,16#/<«$2 . $!T30 . (3N EWS!I$T1/<3I=>(ev! 4</ ,CI$T/BI=>=(! Z,/ ; 1$711 /31 =>= (N0l 2 7/7$! /281 2-2K
WT/1$1* , -NSht— 2/ F$, $!152/L<$IT-1,$7,4$HBU2N-, O/ 76-23IHEWS/4G$!T, $28M31/281%#/ , $IN62842 . %!85$!
T1-1T#$1826-O* /18L4<4T 5 1-N18/1/1%7- ,$81621 O5<T4*<$1626- O* /14L<$1% ; WISOUI FEUS!$7!/<03!=> (ehdl97! F /%!
2-1$81L;14</ ,CI$11 /< F=>=(hlT#/71 /1</6C! -NI6--,842/74-2! /28! #/,0-246/14-2142!8/1/16-<$67¢-2!
GOL1$8!6-0O*/, /L4487 ; ILITF$$2! ., -5+l F#Hi6#!#628$,$8!%7/1$! /281 2-2K1/1$! /67, %IN, - O 8$HEK
= %42 1%-<578-2%!/71%6/<$01921 Z, / ; 1$T1 /<0 F=>= (31 THS! * - UhGL 48T ; 1 -N1SWE2 . 1/ 2!-*$2K%-5,6$! /**<46/K
18-21/** - /6 F /N $P*<~  $817-1/«<-FI5%$,%!7-16#$6C! 1484, 18/1/1/ . 142%1!/21/66$*7$8! , N, $26$!7-!
$205,$1J5/471;1/28!, $<4/ LT ; ILIN-, SIS LOGTTE2 . 16701S -, 1987/ L<&%#$8!6-OO5247 ; KL/%$B15%S, 3! T48%!
6/* /L4475 IF/NeO* -, 1/21IN-, |, SHES 62 . 17486, 18/1/1LN-, $16716%!%SLO4T1$8!7-1/1</, . $,1* ,-R$67!8/7/K
L/%S3L/BIES<I/NIN-,17, 78262 . 1%5, * %S0 F#S, $128F 1>/, 1868* /2T016/216-O*/, $11#$8, 1 - L%, H/ T~ 2%!7-!
#ih1-,86/<1 -1, $.4-2/<1 2—,O%0b! *0! ehl! E-F$HS, 31 471 #/%! L$S2! 5$76-2$8! F#$T#S$,! -*$2!%-5,6$!
6-5<81566$MINS<«<; 1/88, BUhIT#NI6#/<«<$2 . $I2!-THS,18/1/17 ; *SHI [ ; 15082 - I-*$2Kh-5, 6817 - -3 [ </8h$!
$N/QIf=>(ehlh-5.#117-1/20F$,| F#$T#S, 1 /2! -*$2Kh-5, 68! %-<578-2!6-5<8! L$! , $<4/ 27! - 231 /281 éN! %-3!
#-F1T-1HgS/<4CHTHSIO*$ NS6718/7/1$Ne66$27< ; 1*01 (=h0 US> 87$16-26%, 2031743, ST /%1 2-11$2-5 . #!
$HEBE26$! -, ! BihESHHE-2! 42! THS! <41$, /15,31 T-1 /%Sl T#S! , 8Coh! /28! LE2SNGTH! -N! S%é2 . | -*$2K%-5,6$!
1**46/ 720!

X26$,1/627;!

T*/T/<IN$/15, 8! . /62$816-26$,216214 218/1/11$0. 03 [</8$!$71 /<31 =>(eul E-; $,! $71 /<31 =>=(h3! /28!
5268,1/62753%! 6-5<81 /**$/ 1621 /2 ;14> /18/<! 8/1/%$1! ,$ . /,8<Sih! NI T#$! 4 - 1%5LR$670! M66-,842 . ! 7-!
E-; S, 1811/ f=>=(nIL-T#!In#/2 .1/ 281 Z --86#i<8!f=>>=h31/28!T#$!%158 ; I-NIAs2C$<8$ ; 1$7!/<!f=>(Dh!
#/HS\/</,08811#/11#$15263, /421 ; 16-5<8!, $45<71621/12$ . /TeHSISNG67!- 2185688~ 2KO/Ch2 . I*, - 6SUh$H!
/2817, 5071621, $5<T01X26$,7/627; 16#/<$2 . $11 O/ 8SIETIBINEGS<TIT-1,$6 - . 26C!THSIGO&T ! -NITH#SIH/ 48K
875 1-NI*, $%$27$818/1/1/28!,$856$8!8/1/17,/2%*/,$26 ;01" "#$ ; 1%71/1$81 T4/ 11471 F /%! * -UhéL< ; 18581 7-1/!
</6CI-N16-005246/7- 2! FaT#!HME/ 4G/ 18- 21$P*$, TH3!>, - ., /O 082 . 14Ca<hd! -, !, $%-5,6$%! F*0 () chi!

QO+).)*! 9/0/1<=44/> ;!
|

“HSIATS, /15, SUBS2TINSI/1* 4H/6 ; 164752 . $31/281-O$!%-<5Tk- 241 F$, $18U65H1SBIMEE-, 82 . 1T-!
Z,/ 31811/ <Q1f=>=(hI$28154$, H1#/816- 263, 241/L-511* iH/6 ; IF#$216-O0526/T62 . it/ ,i2 . 18/1/1HU/!
HiH5/<4G/ Ti- 2 EXSISTI/F=> (eh!, /HH$BIB/ /1% 4H/6 ; W SHIFHS 21542 . 18/7/IHI5/<4G/ Te-211- Wt/  $!
SHS<TH! /28! 6-O05246/75! FTH 1! *5LA60! +8,%-2/<I - i$H! 728140/ . $h! F$,$! 8/ ; $81 421 /1
H#$/10/*IHIS /4G Te-217-1 BHSU2HE . #1121 -1~ FI*$-*<GISP*$, 1$26$1-4< /281 . [HISP*-K5, $01+/ 6K
*[2TH1* GH/6 /%, ~T$6T$8IL ; 18SKIBS2TaN; 62 .18/1/1/281* $HS2T62 .1, $KIBS2T0N6/T4-21L ;| EHSIST!
JOH=> (301 2h0IM2-T48, 141585 1L : IV/H/, /ST /<Qf=>=h1  $47 467381 TS 145 Okl-21 N1 6-«<$67$8!

&*
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8/1/M-1.8-_ /*#E6/<-6/18-2%1-2<; /WS O82 . [T/ 1THSI5%S, 1$2/1L<$8!, $7,6$H/ <I-NIT#EhI2N -, O /76~ 20!
M88Ts-2/<«;3INV/H/, /1§11 /1 f=>=>h! /88, $l$8! T#$! 5! -N1 8/1/1* 4H/6 ;142! /21678, /T6HS! 8$%é. . 2!
* OS0! 92! THSING, %I HS, Wo—2! -NI THS FSLI*— 7/ *$, - 2/<162N-, O /16-21 F /%! 2-11 88%*</ ; $8185$!7-!
8/1/1* tH/6;16-26$, 290192175, 2317#$!%$6- 28!HS$, he- 2! F /%! * /%h=- , 8K* , - 1$67$8! /28! 88*</ ; $81*$ K
W-2/<18/1/1-2<; =, 1/2/<; Weinl/ 281$H/<5 /18- 21 F*012h0!

O1),)+! ?0@5%>/A#0;!
|

TSHS, /<! $h$/ , 6#S, UI#/HS1 21581 T# /T 8SHS<-*42 . | FS«<KBHNE . 2$8!8/7/IHIUS/4G/T8-217--<!, $ j 56, $h!
/"% 28N86/ 2711/ O-5211-NITeO B350/ 21/ 28!N62/ 268/ <!, $h-5, 6SHOIM%!/ 1, $H5<T!-N1, $%-5, 6$16-2%7, /627%3!
ERSISN /3 f=>(eh!,$*-,1$8IT#/114 2 1* -R$6TH! -, ! -, . /28G/T6-2%!7; *46/<<; 16-5<812-T! 8SHE<—*I HE%5K
148G/ 18-21T- -<le28%*$28$21<; [T-145**— 71*  —R$67!. —/<HIGCS!BS68HE—2KO/Ch2 . 1F*01=h019716%!* - %L <B3!
T#S, N-, B3 T# /1! FE<<KBENE . 288! 877/ HNS/ 4G/ Te-2! /**<46/ 18— 2%! Yt —5<8! LS! BSHS<-*$8! $NGGE$21<; 0!
THE/ 6N OS218-21TH/ 11821 THEIBSNE . 21, -6FITHS ; 1h758E$8!THS! , $BH/ 27!, $U$/, 6#ING, 7171 %S HIEN!
#3,$3!1F$, $I5USNS<!, $</1$81U1584B%! - , IBHE21$PENTE2 1/ **<46/ 18- 201T#/11/ <4 . 238! F4T#!T#$E, 14 = 1>, -R$67!
.—/GML,/O-H$T/QBl=>==y E - ; $, 1$71/<031=>= (ul4</%$%I$TV/<31=> (euN /H/ , . /1S <31=>=>Ul [ §, / - #d!
$N/WI=>=>1Z,7 ;1811 /31=>= WA/ 28&C/ ,1$71/03=> (eh!92!%- O $!6/%$%31e11 O/ ; 12-TIL$I 2863/ , ; 17-!
BEHE<-*IN,-O!%6,/76#0192! /2/<; 642 .1 /28 HiHS/<4CE2 . | #$1$, - . $2$-5%! OSMOKLIL G- - ,/*#86/<! 8/K
T/%STIIN-, ISP/ O*<H31* " 5**$21$71 /! f=>("hIN-528!L-T#IN,$$!/28!6-0 08, 66/<!7- <! 6-5<8! L$! 5%$80!
"#$;1627,-856$8!7#, $SIN, $!7- - Z - - . <GISEW-2!"" /LHIN*S2ES/ 1@/ *31/28+/ </ 84-31T#/1IF$, $!
FS«<InS4r$8!7-174#$4,!,$j 58, $0$21%!1/28!$/%; 17-158$312-1*, - . ,/O 042 . 1C2-F<$8 . $!1F/%!12$$8$80!4 : |
*,-RE6T%! O/ ;1 /<%-1,$j 58, B! T#$! BEHE<-*OF21! -NI T#$8, | - F21 /**<46/T6-2%! L/%$8! - 21 7438, ! Yh* $6ENE6!
L=/ /2814041 16-2%0'M66-,882 . 1T1-1Z, 7 ; 18711/ F=>=(h31/1250L$, | -NI7- -l #/H$I L$$2! 8FHS<- *$8!
T-195%*— TIT#$1/2/<; %! /281 HWS/ 4G/ 16-2! -NI F /18,10 - 241,62 . 18/1/0 @ -7 T- <3l #- F$H$ 3 F$, $!
2-11/663HeL<$! 853! -1 T#$! 6-%73!%; %U1$O!,$j 58, 3082731 *, - . ,/O!,$J5¢,$0$21%3! /28! -, 17; *86/«;; !
8H%é . 288!IN-, 1%*$68NE6! *, -7-6-<3! /281, IN-, O/ T1$8!142*5718/1/11#/ TN F /0 2-11 /**<46/L<$!7-168766$2!
16e$2187! 6-<<$67$8!8/7/1Z,/ ;1§11 /<3 =>=(h0IML,/O-H! $7! /! f=>==h! 8$648$8! 7-! 8$HS<-*1 /1 2$F!
17*46/16-21%26$!6$,7/62!-LRE6TEHSH!6-5<B12-TILSIO$T FETHITHSISPINTE2 . 1/**<46/T6-2%0192! /88474~ 23!
TH#$; 12-188ITH/ 11 TH$ # . #1,$J 56, SO$21IN-,1*,§, $ J SEHETS! hCh<h! T-1 50! /21 SPEHTR2 . 1 /**<46/ T 2! F /%!
/%-16-2%8$,$8!/1L/, 63,011

|

S5,7#$,0-,$31 44766$2! = 66$26$!8/1/ HINS/<EG/Te-21* , $h$21%! /88878-2/<! 6#/<<$2 . $%! 85! T- 147! WS LK
RS6TKI/28/**<46/ 18- 2K *$65Ne612/75, S E - FSHS, 3%- O $7584$%!#/H$!6-2%E8$, $8!/28I$P/ O42$817#$!
*_URLEET 5 1-NL/**<; 82 . 18/T/\HIWS/ 4G/ T6-21* , /6766$!/ 281T#$16- 28478 2%15288, | F#I6H!T#S$ 5 16/2!L$!
77*4$80192!14 = 3N-5,10-8%<h!-,IN,/O$F -, ChIN-,18/1/1HIHS/4G/ 16~ 21> , /6166 $h1#/HS!IL $$2168$218NE$8!
8217481478, /75,$" (W' H#%5/<4GE2 . 1 /588-u=h! = -5,68K1-K = $/1f-=-h1O/2/ . $O$21N-, 1 *-<4146/<! 8$6EK
"-2KO/C82 . ul?h1 /1] S%A&; %z 9410-8$<IN-,! ., /%, --T%16-O O52476$%u! /28!dh!T#$14\M - - 10 -8%«!
N-,!H$,2/65¢/ ,\Hi%5/<4G/18-2!* , /67660 "HEN-<<- F42 . %3678~ 2!1SP/ QG201 TH!/ **<46/ LEET ; 1-NIT#SUS!
N-5,18/1/1H%5/<4G/18-2!* , /6746 SH)!

|

1'4$57'0"; #'5$A": "

&+
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Qin5/<4G42 . 1L8,8!/584-18/1/3IN\GHS, 17! /If=>=>hI$P*<~  $8!6474C$21%64$526$1427$, /676~ 2%! FaT#1670!
921%,/6742 . 'F&T#!/1H/ 687 ; 1-N1O$88/ 1HNS /<<; 1/ 281/ 6-5%166/<<; 1#/BI%SHS, /<L $2N&T%! 0! (~ eDho!
US%E . 21<Suh- 2% F$, $!-NN$, $817-IL 48 . $IT#S$IC2-F<$8 . $! . /*1/28!* -O-1$-2 .K1$,0!$2. /. $03$27!
§21/588-KN-65%$8!4 - 1* —RSETH0IMMbI* /7, T1-NIT#SI 8% . 21, -6$UhIN-,IL 48 .42 . [T#$1C2-F<$8 . $!/28!
6-21$211F#%$21621%,/6162 . 1/28!  $HES 62 . 11431/ 588-31THSIN-«<- 62 . I$<SO$27%! F$, $12$6 %%/, ; 1/6K
6-,862 . 17-I\GH$, 1$71/<1f=>=>h"la(h!O$84/ %/ <$26$u! =h! /66 SHHEL<B!/%%- 68/ 18- 2%u! /28! 2h1%* $EESH!
82N-,0/76-2! B 1*$,6$*76-2%0!"" - IN/68<k1/1$)<-2 . K1$,0!1$2 . / . $O3$273174#$ ; 1626<58$8! (h! Z , - FT#! -N!
C2-F<$8. $!Ftr#1*5, *-0h$31=hIUEHS, %47 ; 162!"" /%CIUINNEB5<T ; 31 2h! 4 5%7- O4G/L<$! 4 -O*<$P¢7 ; 31/28!dh!
4-«/L-,/TEH$!+566<$! - —<HE2 . b!F*0! (" cah!

V:$h6&PI: PVES'IV*VK'ES ; SHEES ;9B %'H:7"9"657"'A&6"4" - ;PESF" ; #"

Xg2 . 17#8$! - -5,68K1-K - $/!f-=-hIN,/O$F-,C314</,CI$11 /I f=>=(h!*,-Ht8%$8! /1 8% . 2!%7,5675,$!N-, !
THSIMSNT, /</2!@7 623 USL, 80192878/ T8HS! TM @ UOhIHERS / <46/ 18- 21T- <01 ;1826 -,* -, /762 . 1THSUSINGHS!
ah-5,63K7-KnS/b1r$*1315%S$, %! 6-5<816#/,/61$,46$31$2 . 7 $3188/ . 2-4$31 8% . 231/6731/28!/8/* 11 F#$2!
/88,9162 . 1<$/842 . I$2HE, -20$21/<16-26%, 2% F*01=((hONUS*ETSITHSIN 6T T/ TV THSI - <1 /%1 2 -TIL$$2!
$O*4,86/<<; 1$H/<5/1$8162!11#6%1%758 ; 314</ ,CI$ /I f=>=(h!™*,-HEB$BISP/ O*<Sh! -NI&T%h! /**<46./ 16— 217!
W/ 1$!* <46 ; 1O*<$O$21/76-231 O-247-,62 .31 /28!, $* -, 742 .31 /%! F <! /1 T-1<-6/<12-2K . -H$,20$27/<!
-, S 206/ T6-2%10-2871-,62 . 1//28!,$* - 762 . OIM<T#-5 _#1T#$, $IF/%1/ </ 6CI-NISHE8S$26$!- 2 THSINS /NEL &<t ; !
—NUTHS! /%% 46/ LE<T 5 1 -NTHS! 8t . 21%7,5675,$31 4 = 1>, -R$6THIN-, 1 *-<4786/<! 8$68%¢-2KO/Ch2 .10/ ; IL$!
JL<BIT-1LS2NETIN, - O16- 268,62 . TSI/ ** <46/ LT ; 1-NITH#E0I8SNE - 27,5675, 21748, 1856 . 2!7#42Cé2 . (!

J5%A&; %z D94 E D A&YB % #N544%: 194'6 1 EES ;"M

Z/,8%2,--T F/%/16-<«</L-,/TeH$!++ - YIF*5L46!*/,T668* /T~ 21621665 276N66! , $%$/ , 6#h162! $2HE, - 2K
O$21/<1#$/<1#1/28162N-,0/<166$26$!$856/7¢- 201" " #$1.2/,8%2, -~ %! O-8$<!8$0 - 247, /1$8!7#/116- OK
O5247; KNe, 1!, $* -, 762 . | /281$NS678HS!8/1/1HINS /<4G/ 18- 2%16- O LE2$8!82!/16-<</ L -,/ TEHS!6876GS21%68K
$263!*,-RE671$2/L<H! */,1866*/ 21%! -1 O/CH! *$,%-2/4C$8! 8S68ME-2%! /L-571T#3$8,! ,84C! /28! 8FHE<-*!
§284HE85/<1* , $H$276-21/281821$,H$276-21%7, /75 . 4UIL/%$8! - 217#$k, | - F21%SNKSNNG6 /6 5 1/2816/* /647 ; !
2 /728#/50$71/<031=>(c3*01) ~hot*"#$uS! 8k . 2!%7,5675, $%! F$,$! /**46/L<$!T-1 /<> - *5</T6-2031*/ K
1865¢/ ,<;15289,%$,H$8! - 250!

|

R\GVV="E :A&?'B:%'N&%; 56$?5%'N"4$57"059" : ; "H%569"6&4"

MIH$,2/65</,18%% . 21/%*$671$P*/28$81T#$IL-528/7 ,4$%!-NI8/1/H{H5/<4G/ 18- 20IM66-,842 . I7-122; 83!
f=>(Dn3IT#$!HS, 2/65</ , IH$, %é—2!-NIHEHS/<4G/ 16— 2!18$HS<-*$8IL ; 1/28IN-,12-2K$P*$, 115%$, h! /%10 -, $!
SUENST#/21 /1HS, %6-216,$/1$81 L ; 1 /21$P*$, TIN-,1 /1%*$65Ne6! /5863260 M2! $P/O*<$! -NIH$, 2/65¢/,!
HE%5/<4G/18-2!*,/6766$%162!8/7/K,46#!6-<</L-,/16H$!/2816--,842/7$8!4 - 16-21SPTh!Eh! T#S! X 28HS, %47 ; !
-NI T3 /%62 . T-2T01 4- /%1 /<IN L%, H/ T6-21/28! - $/1L8,8! 2 5,H$; 1" $/OfANM - - **h0 " #$14\M - = 1SS!
/LTI SES<B! Z5485!$2%5, $81#4 #1871/ J5/<4T1; 1L ; 1>, -HEB42 . 1#/ 28K~ 21 HEUS/<1%5** - TIN-,12- 2K
SP*$, THOTY $U$/ , 648, We21T#$!™ , -RE6TI5%5/<«<; 16,$/1$8!6-O*51$,KL/%$8!18/1/1HENS/ 4G/ Te— 206 2K# - 5h$!
5%2 . 1Y3192CH6/*$3!/281+-F$, +-6211/\1$, 1T#$16-<«<$67$8!8/1/16-2H$, 762 . 11-1/L%7,/6118/1/'f - 2 ; 8%, 3!
=>(D3*0I=>=h0IM%I*/  TI-NT#S$I/ 2/ < %é!™ , -6 $%3!8/7/ IHINS/ 4G/ 18- 2!F /%15%$8!7- 162N~ , 01/ 2815*8/1$!

&,
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THSIN6ES278NE616-OO5267 ; 01" #$16-<«</L -, /T8HSIHS, 2/65</ ,18$Mk . 21/** , -/ 6#188%6-HS, $8!7#/T18ANS K
$27118/1/Hi5/<4G/18-2IN-, O%!-NN$, $BIBENNG, $271-**— 152876317 1*  $U$271%2N-, O /18- 211-T#$IHESF $, 0!
THSI6-<«</L-,/Te-2ILETF$$214N\M - - "M 10T/NNI/28188%E . 28, %16-<«</L-,/1$8!7-182%5, ! T#/ 1 T#$I HEN5 /<!
8hé.21/2816-21$21'F$,$!6-,,$67!1/2816-2%th1$27!f - 2 ; 8%, 31=>(D3I*0!=(>)h0!4 - -, 842/74-2316-O O5K
246/16-231/28!8/1/142N,/%1,5675,$! F$,$!45**- 1$8! L ; | H$,2/65</,| HihS/<4G/Te-2! *, /6756 $%! 62! T#$!
AN\M: - "> -R$670!!

|

GHH?"65>78'A&4"# ; 'AMS98# 84"

M8-*T762 _ lT#$1$27¢, $I$P&TE2 . 18$%E . 21%-<578-2!-,IN,/O$F-,CIO/ ; 12-T1L$!* - UhbL<B3ILSTI*/, T%! -N1g7!
O/ ;IF-,CIFa#211#31%*$68/<!, $J 56, SO2700! -NIT#S! /**<46/18-2! . — /0" " #$!, $hS<Th!-NI /21$O*4,86/<!
%758 ; 1/8-*1$816—<-, lT#$-, ; I1$6#24j SEN!T-82HSNTE . /1$16-<-,10$/ 262 . §2!T#$1$2H8, -20$27/<168766$2!
1%66$26$!8-O/62%! L&,/ - #UIST! /<31 =>=>h01""#$ ; ISP/ OE2$8! T#$! 8IS, $26$! LETF$$2! *, $4$,H$8! /28!
/L%—<57$10$/262 1L ; 15%62 .  T#$! 6-<-, [ T#S$-, ;1 OST#-8%! -Nl T -21/28! I i</ 28! f=>(Dh! Y$8! F/%!
N-528!7-1#/H$! /128 _/14H$! /66$*7/26$3! F#L6#! /<. 288! Far#! 1#$! ISU! 1#$1621$,2/18-2/<1 3 /13, !
S,/0$F-,ClU¢, $676HSN! L5T! F/%! 2-T1 $HE8S2TIN, - O T#$! §2HSTE - /78-2! -NI /L%-<57$! 6-<-,1 O$/262 . !
[<=28IT 4,7 . #U$7!/<Q31=>=>31*01="chl!!

“HS, SIS, S -THS, 1880 21%7, /78 4SUITH/TIFS, $1%5 . - $U7$8!T-1L$!/8-*T$8IN-,1/1F483!,/2 . $!-N! 54$0!
[$ne8S%! T#$!180*<$0$27/18-2! -NI16-<-, I T#$-, ; 31 [&,7 . # $711/ Q1 F=>=>h! -N$, $8! T#$! Hi%S - > / 76/ <! 83K
. 28,! /1 8%%E. 21 %7,/78. ;1 -NI /T O/ > HS$F! HIUS/4G/T8-2! F#E6#! F/%! *,-H$8! L ;1 *-%41eHS! , $5<T%!
T#,-5.#IH/ 4-5% XB@%! " "#$!, $4$/ ,6#3, 148$27ENE$8!1#$16-27$21! -H$ <~ /81 Ok . #71L $1627$, >, $1$8IL ; !
*/,T668*/ 2T%! /%1 T#/118/1/16-<$678- 2! F /01522868447, ; 31T1#3$, 8L ; 188%6-5,7 .42 . 16-21 4L 578-2%0! " "#5%3!
a$P*¢,/7e-211808$!/28!0/* K4O47!18$2%E7 ; bIFS, $1* , - *-4$81/%h-<576— 20N~ ,16-27, -<<42 . 18/1/1§ 5/ 2147 ; !
/281$26-5,/ .62 . 1%/, 1868*/16-2'F [ &,/ - #UIST/<31=>=>31*01=d Ph0IM -1 -, T#12-762 . 31 TH$ITF-18$%é . 2!
W7,/71$. 4! F$,$!8-650$27$8! /28! $H/<5/1$8!42!18$71/i<! /28! 6-5<81T#3$, $N-, I LS /%< ; 1 /8-*7$8!L ;!
-T#$, !, $4$/, 648, % FeT#IOK/ , 1 2$$8%0!!

G":"1S M. . +/"6(2"2-188()$ 5 *&TT- (<-182(8 *-$1+02878) + A&(S

O+)*),! B$8Li$%!0. 310/=%30!/ " 6¢35>3!
|

OTIA/HILSS2N-5281T4/THBS2TN ;82 . T#$1T/ , . $T1/58I$26$ 1%/, T65</ ,<;16, 564/ GILETHT!, $O/6216#/ K
$2.12.185$17-14OW$8! , $h-5, 6SH0 MU * $H$27$81421 748! [/6C .., ~52811$678- 23 HIS/4C/ Th- 241 6/2!
* -H-CSIBING, $27!,$/674-211421/66-,8/26$! FiT#laL/6C ., -52831* $HI-5HC2-F<$8 . $10-T8H/Ti- 24!
/281%8 -2/ LSASIHD3 - LTI *S, /18HS 15288, WT/281THSIT/, . ST1/581$26811-1$245 , 174/ T HISK
4G/ 1h-2%F$,$1/665, /183, $4/L<$31/2815288, 41/ 28/ L<SIF - /28#/5H$T1/<B1=> (C31*01) “hil = /28#/5%!
$71/<1F=>(Ch16-258$8IN, $J 5527 ; | /CHB! j 5SHTE— 21 L/H$8! - 21 Va6 #-h- 2K A—<$IF=>>) 3l F#i6#152K
6<58$81a%85M; ' C7 2 078" ;08 ; AGA'5$A"S ; 68" "4)' CT54'078" ' ; &AL S5H8D'5 ; A'7 = C'978M' C7" HEl68" N8
978’ ABY5HIFX0L) “h!

|
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- BRS2TRNTHL /281 2- 2KSP*$, TI BTRGS2IHEES 27T 5, 51 -NTS 21485 270M$8! /1 14517/, . $71/581$26$01921 748
#50/ 20T *'5**$21 $71 /<1 f=> (" hH42HSTE . /7881 #- ! OSUIGKLAL G- -, /*#16/<18/1/16-5<81 L$! /2/K
<;G$81/ 281 HINS/AGSE! LTI THS! /481 -NITS6#2—<~ . 3 USH*SBE/<<; -, IBAS2TRHTHOL " "#EL, 14758 ; 1t F$8!
THITIB/ 1/ IHIS /4G - 21/ <<~ F SBIHBAS 2TUNTHIT - UBS2TaN ; 1* ~T$2T8/<I* ~82TH1-N2T$, ST/ 111076, - K$HS<H!
TH#$21 $P/ 042381 1481 8/1/1 O-,$! 6<-1S<; 1 /11 /1 016, -1 SHEA! S5, 78,0, $31421 /2- 48, 14158 ; 1421 14!
H#50/ 20148131 [</HUSI ST/ F=>(ehlISHISI TSI HINS/4G/Te-2H1L ; TSI F, -2 . | /581$26$! F#-1a#/812-!
L/6C.,-5281C2-F<$8. $! -1 i2H-<HSOS$271 421 48,47/ . S H64$ 268! /71</, . $b! /281471<$811-152,$4/L<S!
SUBCTHI 621 $H/<S/ =201 = -31T#% ;1 8648381 -1 1T 148! ab2N-, O/ T8-21* , ~Hi8$, ! 4247$/831 7-1* $H$2T!
OUH27$,* , $1/Ti- 24 F#$2IHINE/GGL2 . 1082, 1S 41/ . $18/1/31 [ 14S, 1T/ 21H64$ 2T To! <01 (chol!

|

BHS$21%-3174817/, . $11/581$26$! 84S, $812-TIREUTIL$TF$$21461$ 27641 / 281 6478GS 21H64S 27843 L5T! /-
LSTF$$216478G$ 2N, - O84S, $27IL/6C . ,~528%3 FH6#!* $HS27$81/168/<$2 . S #SIA4\M = ="'1* K
RSBTIFHSS!" /L<SI NO/8SI/HHEO*T- 241/ L -5TITHSIBING, $27123$8%!-NI*~T$276/<1*/  Th64*/ 2THIL /%$81-2!
T#88,1 (DK3$/,1$P*$,15263!F - 228$, 31 => (D31 %01 = (>=hil " "#8L, | O$T#-81 Ok #71 2-TI LSIh-1#$HN5<IN-, 1 /!
2 <; IS/ L<t$814 2 1% -RSBTOIMYL/1, SHSTITHS!, SHS/ , 64S, | /HCSBRNas-F16/21H$, 2/65</ 185 . 23, 1!
8H/ 26817484, 1%, /6706 FT#-5T1 /K502 . 1 148 ;1 28381 %, ~N$hi-2/< UCi<h! - 17, /4282 . bl = 2; 88,3
=>(DI*01=(>Dhil"* -1/ 88, SHHTHIISSITHS!, SHS/ , 648,15, . $BISP*/2842 . THSISH/ S /Th-21T$6H2 <~ . ; |
K21HS, 2/65¢/ | IHU5 /4G Th- 215~ 1T/ T THS 1275 28$81/581$26$16 - 5<BIL$1<$/, 28801

|

HS! SHISFS8IWS, /15, $31#-FSHS, 3 tt- F$81 T#/THS, - INSFIHTS8ISH! #/HS! /1780 *7$817-148$276N 2 1 /1
1/, .$11/586$26831/T#-5 _ #1%-OSIE24e . #THIA/HSILSS21* , ~HIBSBUXUE2 . 1%/ Th64*/ 2TH1 , ~<$¥1 /2810 K
TRH/ T 21 /% S<SH/ 2116, 475, 8/31 Z ,/ ;1871 /<01 F=>= (I 8SHE<—*$81 THSE, 1 8/7/1 HUS /4G =201 #/ 2CH1 T-!
THS 18$2TING6/Th-2! NI 8N, $27! , <! /28! O-ThH/Th-2431 T#$ ;1 8$7$67$8! T#$! 6-27, /671 N$SBL/6C! N-,!
BHN/5TI ISO*</T$H! /281 USTIR2 41 421 T#$1 4278, /6T0HS! 8/1/1 HIS/ GG/ Th-21421$,N/6S0! " #S!  $H$/ 643, !
6-26<588817#/T157108 . #TING$<! , $H47,46T4HS!T-1/8H/ 26 $815%$, K3l L5T -HS, F#EO82 . 17~ 1TH-Y$! FLT# S
C2-F<$8. $1-NIT$6#2 <~ _ ;01 [/%$8!-2174$8, ING2812 . 431/ 21828$*$28$2T HIHS /4G Th-21/** , - 641 /%)
L§$21%, ~*~4$81 /HL /1% WL SIh-<5T4-211-1 /881 SNNE6E$ 271 6-O 05246/ T~ 20 E - E$HS, 31 THS, $I /1 / 2K
~TH$, 1% LGOS, SUK6SITIF/H12-T1/<F/ ; W6/ | IFHIEHI6,41$,0/1F$, $, SSH/ 210 #$I1$P*$ L0 $27H!
6-28567881L ;1E-;$, 1$71/<f=>=(h!*, ~HiB$8 - OSIa2k . 471827~ 1TSS "£$8, 1H758 ; I$P/ 04238
FHSTHS, 1/ 1< F 1 1 HIGHSA-N $%— 762 .1 /BTEHET ; 1HS<SBITHS! $SH/2T1T/, T . ~5*1821$, * $TI8HHK
USOR2/Th-21 /281 HIHS/AG/Th-21 , SHETHIL " HUR T58 ; IN-5281 T#/T1 /1O - $1 /6TEHS! , $% -, 182 . | LSH#/He-,!
O/ 12-11/51-0/16/<; |, SH5TRILSTIS, U278, *  $1/Te- 2H-NTHSIS/ T/ HING /4G /i~ 21/ 281THS! $/%-2 N~
TH, $0/62$81526¢$/, 1FE - ;$, 1871 /<431 =>=(31*01 ( DhOI92! -T#S, | F - 8I3IETI O/ ;12-TIL$! 286$H4/, ;17-1
6-24188, 1, $% -, 742 . ILSH#/Hi- 1 -NITHSI*/  T860*/ 2TH FHS2I$H/ S/ 182 . \THSIHUS /4G /T8~ 20)

O+)*)*! 97071442 /5C/048$1/21/$1/46108=1>8 E E " $£>/048$!/$6153/=$1$%!
|

AN # ABIS'N'A$57'059" 1 ;™ BIWES?'5 ; A™ ;B ESY'§A$659": ;!

O/ WSS\t~ F21T4#/118/ 1/ \HEWS/ 4G/ 18- 21 /** <46/ 16~ 2'%16/ 2L $! 5%$8! /%! /17$/ 6442 _ 11— <1821 A478G$2!
2 66$26$162!/1H/ 687 ; 1-N1%T588$%0192162N-, O /<1$856/74- 231 HIUS/ 4G/ 18- 2% F$, $15%$8IL ; I$P*$,6$26$8!
1$/0!0$0LS,%!7-17$/6#!1%158$21!/ L -571aT#$l O$6#/246%!-N18/1/!,$* , $4$21/ 76— 231* 42182 _ |- 571> $K
BENE6IHENS/<INS/T5, 162!, 88, IT-IN/ . 1*-1$276/<1$, , - I, KEOG&T/ T8~ 2016217/ 76% 766/ <!O-8$<Hlb!f - 2 ; 88, 3!

-$‘
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=>(D3I*0!=(>D!BO*4,86/<<; IA/2CE/ 1$11/ <01 f=>(ehl$P/OE2$8!T#$!5%$!-NI8/ 1/ IHNS /4G / 16— 217--<N!
§2IN-,0/<1$856/16-201""#3$!, $45<T! , $HS/<$8!* - thTeHS! SHEBS26$IN-, 15%42 . 1456#! /17--<17-1,$856$!1#$!
T8O$! /28! BINNE65<T ;! /%%-68/7$8! FaT#! HINS/<4GE2 - | L&-8EHS, %e7; ! */T1$, 2%! /28! #$<+1%158527%! LSTT$, !
5288%,%71/28!8/1/01+, -N$ihé - 2/<\%6ES 278070 LSESHSBIT#/714 - hQ8h!6-5<BIL $!/ 21 SNNSETEHS!T - - <IN, 188%K
%$O2/162 . 1H68$27AN6G! , $h$/ , 64#IN62882 . 1/ 281T#S ; 1 /- 1$P* , $h$B127S, $7162!5082 . ITH$!/**<46/T6-2!
0 /11$/6#62 . 11--<1821H/ - 5% FL-T#IN-,O/<1/28142N-,0/<!$856/74-2/<16-21$PTh! -, 1 /%! /2! -57,$/6#!
1-=<I7-1T#$1*5L46! ML,/ O-HI$T /<31=>==h0!!

=%5";"; #'5; A"85N; " # ESIN"S%4'B %' ASIS'N"4$57"059" - ;

!

25288, f=>(Dhi%!6-26$*7!-NI /1 Fi8$, HISF! -NIHU5/<4G/Te- 2 F /%! /**<&$8!T-1$P/ Q42! 1#$!1, /6262 . !
/281<$/,262 .10/1$,8/ U%IN-, 165** - 762 . 18/1/HU5/ 4G/ Te- 21621 /16878C$2!%66$26$1U$T762 . 01921423 FET#!
ARO! ST/ f=>>endl TF-1 /%*$67%! F$,$! 865%%$8"IN-,1528%,%7/2842 .1 /28! /2/<; 62 .1HWS/<4GE2 . !
8/1/31/28\-,15288,%1/2842 . T#$!/ 2/<; U$UnHERS/<EGC/ 18- 2!F/%!67$8!82! [ </&%$!$7!/<031=>(e3!*0! (chi!!

!

o' I5**_ TIN-,15288,%1/2842.1/281/2/<; G2 . HINS/<4GE2 . 18/1/!

B856/762 . 1 T#$! 2-2K1$6#246/<! /58i$26$! -1 HS/ECS! /28! /2/<; GS! , $h5<Th! §28$*$28$27<; 1 ¢! HS, ;!
6#/<«$2 42 . 312-T1-2<; IN- 1%, NSt - 2/< 168 2780THILET!/ <K IN- 12 - 2KSP*$, 116827807 %! A/ 28<4C/ , 1$7!
1031 =>(e3I >0 2h0! [/%$8! -2 F#/1!#/%! L$$2! 88h65%1$8! LIN-,$3! L ; | A<-$1G$, 1 $7! /<! f=>=(h3! 8HS, %$!
/584$26$!%#-5<8IL$!6-248%, $8! F#$2!18$Mk . 262 . |/2818SHS<-*42  [T#$!7, /8242 . 17-1626,$/%$!*/ , 186K
8>/ 211! %6E$27ENE6! 6-O*$1$26$3! h5** -, 731 /281 $2%5, $! 1#$!£21$28$8! -576- OFi! -N! 44766$2! - 66$26$!
*, -RS6TIF*0I?>=h0! - 66$276%7%!/28168476GE2%!IN/ 6! BENS, $2716#/<«<$2 . $%!185,82 .17, /6242 . 0IM66-,882 . I7-!
/%158 ;1L 5 IML,/O-HS$!$7! /<! f=>==h38$1/i$8!8-650%$27/75-2! F /%!, $J 58, $8!7-1 /%%e%7! h6ES278%Th! 62!
<$/,262 1T#$18/1/ HINS/ 4G/ 18- 21T- - E - F$HS, IFH#S2IN/ 662 . 1T#$! 2-2KSP*$, T1%66$278%73187 = /%> / K
1865¢/,<;16,566/<17-16#/2 . SITH!N* $6INE6%66$26$!</2 . 57 . $1T-1*</821</2 .5/ . $!T-1L$!5288,%1/28/L<$!
1-160*,-H$!6-005286/74H$!6</,47; 1f - 2 ;88%,31=>(Du!Z,/ ; 1§11/ <Q3l=>=(ul - /28#/5%$!$7!/<3!=>(ch!*" - !
/%, —-T%16-005247; !OSOLS, WIETF/hI%S . - $hi$8!7-1*, -HE8S162N-, O /<I$P*</ 2/ 18- 2%! F#46#! 8ENK
N$,$8IN, -O!T#$! 88, 1165$27eNe6!6-005247; If Z, /5 1$71/<G31=>=(h0!

M%BSIN, -OTSPTINS**— T3IH/ ,&-5%IN-, O%! -NIHEWS/<1%5** - TTF$, $1 /-1 88%65%%$8! 62! T#$!<41$, /15, $0!
Z,/; 81/ Qf=>=(hI2-1$8!T#/11T#E, SIF /%1 /1> NS, $268IN-, Ir ., /*#431 /28! O /> SHE2 . 16-<~, 17-1%* /K
T8/<<; 188%*</ ; 1F/18,1§5/41; 1%/ ,/O$13, 0317484, 'H/ <5031/ 28!/ %h-66/7$8!6 478, &/0r F*01 ( (h0IM66 -, 842 . !
1-1:2;88%,!f=>(Dh3IH$,2/65</,18%k . 28, %! 6-OLE2$8! B8NS, $27!7; *$h! -NIHEWS /<!, $* , $4$27/76-21%5*K
*—T$8IL ; I*</8218P*</2/1-, ; 1TSPT"1%S6#! /0166 - 2431 *#-T1- ., /*#31 /28!HS, L/ 86, &* T~ 20! -NIHEW5 /<!
N$/75,$%! F*01=>eh!7-1 . 548! T#3$! 6-<«<$676-2! -NI#& . #KJ 5/<47;18/1/1 /28! $2%5,$! 8/7/1H/ 4847 ; 01 +#-1-K
U HSHEBIT-10T/LEACS! /1T, /2%678-2IN, - OV *# ; We6./<! - L%, H/ 18- 217-1/L%7,/67$8!8/1/31 /% F$<«<! /%!
$2/L<BISP*$, ! 7-1* , -HEBSINGSBL/6C! 716876621 U66$2780T0! ,$. 7,842 . 17#$! §5/<47;1/281/665,/6;! -N!
T#86, 1 -L%S$, H/18-2%01""#$! 5%$! -N O5<T60$88/1%56#! /%! L<~ . 43! BK2SFUSTIS, ! Far#! *#-T1— ., /*#% F/%!
/21$\\$676HS!IF/ 5 17-1,8/6#1-5117-1/1L,-/88$,1/585$2650!!

921/88816-231Z,/ ;1S /Hf=>=(hI%5 . . $WI$BI 52 _ [THS!/**<46/ 16— 21&TSNI T-17,782IN-, 1 /8e$he2 . 18/1/!
H/<4847; 17281, $<4/L&4T; 01" #$INS 2676~ 2! -NI /<~ FE2 . [<$IhI $P*$, 8526 $816476G$21%68$278% %! T-16-O* 7, $!

I%‘
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THSH, |6-<<$67$818/1/11-1/21 /66$*758! ,$$, $26%! 6-5<8! LI H$$2! /41 /2140%* -, 1/ 211 S5 $IN-, 17, /6262 .
5 *_USHIFZ /51871 /Q1=>= (I A/284C/ ,1$T1 /< F=>(ehlh5 . . $HTI*, ~HEBE2 . 1L ASNISP*</2/Ti- 241 /28!
Q2CH! 7-1/884T4-2/<! $856/T4-2/<! , $-5, 6$H0 WST3! 47! #t-5<81 L$! 2-1$81 1#/T1 $PT, /1 5**~ 11 O/1$, /<!
thtt—5<81 LSIHSLASETKA* SEUNEE0 ML/ 21 $P/ O < THSI%-<5Th- 24145 . . $WT$B1521-LUS, H/ Th-214 2 1% —R$6TH!
8-2iTINTIHO5T/2$-5HI8/T/0IMUT, - *# ; WEIHTHINS . - SHTSBIHEBS- 1757 &/ HI21THSIHT58 ; 1-NIML, /O -H$!
$71 /<N F=>==h3IL5TI 148, $! F/% 2-1$P*</2/T4-21N- | TH$%, |, $6-00$28/14-201 E-F$H$ 3 E- ;$,1$71 /<)
f=>=>hlltt- F$81 $O*t, 16/< $HIB$26$! T#/71 /1 HIBS-1 157- 1/ <! 6-5<B1 $2#/ 261 528$, %1/ 2842 . | -NI 8/1/!
HUS/<4G/ Th- 201 A4/<$2 . SHIES, $1/d%-1, $* - 1$BIHE6H /HILSE2 . KSHHO$21/<<; 183072842 . 1/281$P$, K
82 . IBIHISNN=, TIL 3 1%, ~HE8A2 . IHE8$-1T57 &/ HIMB6- , 82 . 1T-1E - 3 $, I$T /U F=>=>MISPT$, 2/<I5**~ Tk
12.10/71$,4/<10/8$! O/*4 O-,$!5288,%1/28/L$! F#$2! O5<I4*<$!</ ; $,%! -N42N-,0/7-2! /,$!6-OK
LA2SB0I" #$8, |, SHSTHIHL . #<t . HISBITHSIOH/<$2 . $IT-15288, 41/ 28TH#SIrOWHK2 . 1*, $4$26$18/7/116/5%$8!
L ; 17#$1826-O*<$1$ 281! -N1 4 1 18/1/1F<01 () Yh0IM2ISP/ O*<$1 NI FTHSI OWHi2 . 1* | $K$26$18/7/ rlihi T/ T')
W1/1LE, B1I2-T1, $* - 1981821721/, $/3SUTHS, 10716/ 21L$1827$, * , $1$81/HTHSILE, 818~ S 2-TISPEHTIA2I TH#/T)
/,$/31- 14116/21L$1528%, %1--81 /%1 14$,$! /,$1 2-1 -LU$, H/To- 241 /H/8</ LSS0 N OHh2 . 1, $%$26$1 8/7/!
TSUTHS, THSILE, 818-SH2iTISPUT3! - 12-1LE, 81-LUS, H/Ta- 2101/ H/ 8/ LS 2iTISP*</42$816<$/ <3 34110/ ;!
<$/817-10W5288,%1/2842 . %1 - 42 . 11-1TH#$1</6CI-NIT, / 2%*/ . $26 3 1621 1H$! F/ 5 1 THS!8/1/ I HH5/ 4G/ 162!
BHL* S5 273801 [/4$8!-21TH$IVM - MK L KIF** /4C! 1-/81928$Ph! O$T#-83 E - ;$, 1$71 /< f=>= (hIN-528!
THITTHS1/ 88114~ 2/<IHI8S-1T5T- ,1/<16-5<B12-T1 $h—<HSITHSIT, /2%*/ $26 ; 1GHESI6/SHSBIL ; IT4SIOMHE2 . !
* $H$26$18/1/01 " H#$E,1 SUSTINS . . $HISBITH/T! $. 7,842 .1T51- &/<h! /28145 * = 142 .1O/1$, /1T F /%
6, 564/</1-1$P*</4212-11-2¢; \THSIHIKS/ 4G/ Th-21 /281821$, *  $1/T4- 21 -NITHS! 8/1/1LET /- FHS, I THS!
GORTH-NIH/48AT; 1 -NITH$18/7/18$*167$8I4S I 421 THSI6LTECS 2166326516 - 27$PTH*01 (~ chol!
|

o' 5x_ TIN-, 15288, 11/2812 . 1THS!/ 2/<; YSHIHIS /4G Ti-2!
|
MU ES«I/HIT, /6242 .1/ 28145 %~ 142 . 10/1$,4/ 1 BHBEHHSBI* | $H-5l¢ ; LA-$TGS, 1871/l f=>= (31" '5*K
*$21$71/<1F=>(h1/281 2 /28#/5HI$T1/0F=>(Chi%5 . . $KI$BI*, ~HIBA2 . 1428IHIB5/<4CSBI%—<5Th- 25N~ 1/!
8IHS, H$! /581$26%0! 97! /! -, T#1 2-T4642 . | T#/714284HI85 /4GB! 8/1/! HUHS/AG/ Te-2%1 , SNS, ,$817-! /3!
HUS/<4G/T6-21F$,$! . $28, /1$81L ; ISP*$, ThIN-,12- 2KSP*$, 113! FA46#18UNS, $8IN, OV F#/11Z, /3 1$T1/ <3l
f=>=(hH/HSIBUHESHHSBITH/TISHS 11/ 2/<; C$818/1/1428$*$28$21< ; IN-, ITHSH, - F 20IM214284HI85/<4G$8!
HHE/ 4G/ Th-21TH/ T SHIF$<KBSHE . 2881/ 281/%* —* (/1$IN=, 1/1H/ 6373 1-NI/58i$26$H!,$j 56, $816/, $N5¢!
6-2148$, /14-21/2818%1 . 201E - FIL$HT!T-16-0 05206/ 15 TS 6 - *$1-NI6-O*<$P12N-, O/ Th- 21T~ NETITHS!
2$$8H1-NI/I18EHS, $1/586$26$1/ 2810/821/8218/1/H/48KT ; IF /HUSS2!/H1- 23 1-NTHSILE . . $H7I6#/<<$2 . SH!
£$. 03 = /28#/5% $711 /< =>(cu! = 288,31 =>(Dho! = /28#/54! $71 /<01 f=>(ch! 6/<$8IN-, 1 #/ 42 .1, -R$6T!
SUSCTHIER1/1%$, %-2/4GSBIHINS /UG 1h-21/ 28145 . . SHTSBIHGO*AN ;42 . ITHSING. 5, $1/281-2¢; tt-F42 .|
*$,182$2702N-, O/ Th- 21 FGT#21*/ TR64*/ 24 SP*$67/ T4 21/ 281, S<SH/ 21T~ T4$1*/ | 1464*/ 2THISS , T#$ K
O-, S SHS21 T4#-5 _#17#$ ;1 SO*#/HC$8! TS| THOK6- 245002 .1 2/75,$1 NI /1%$, %-2/<46$8! /** - /644!
THS ; 1/ h-1HG . #<h HT$B1#- 16, 560/<1/ 281 F - THEHIS I

(O+)*)+! F.3BE@/>018D!>85%/A8=/0t43!632%$!8$!0 .. 3128>/5I68E /i$!
|

" H#$IG1$, /15, $168$210NES8!TF-16—<«</L -, /TEHS!/** - /6#ShIN-65%$8! - 218$%6 . 2IN-, 1T#$!%-68/<14O* /67!
-NIA478GS2! - 66526318/ 1/ HIS/<EG/ 18- 21>, /6766 5%3! - *$2K$28$8!18$%é . 231/28!16-K/5T#- 42 . 01 [ 683!

I&‘
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T#$, 3101 /2-1#$,1/16-K8$G . 2!1/** - /6#I TR\ GVV="E : A&?">N' - 2 ; 88, 162!=> (Dh!7T#/11#/ % L$$2!8%K
%6,4L$8!/%!/IN,/ O$F-,Cle21%$675-2!d020 (020!
|

\H&;P&; ACA'A&A # ;™ ;"AGN&? T H" ; #' - HE& ; P4 - $%6&'SHH?"659" - ; 4"

M2! -*$2K$28! 8%k . 21 /**, - /6! #/%! L$$2! §2HSWT . /7$8! /28! $H/<5/1$8! L ;1 Z,/ ;1 $11 /< F=>=(h! §2!
/8862 .16288*$28$2118/1/1/2/<;Wih! /28 HUS/ 4G/ 18-2! -NVF/78,! §5/<47;18/1/01 ;15062 . 1/2! -*$2K
%-5,6$!</2 .5/ . $IFYNT#,-5_#1 ZT#HSLITHSIHINS /4G /18- 217--<14 JUM"16/21L$! O-8iNE$8! /28!65%K
1-O8G$8! /%! 2$$8$8! L ; 1$28K5%$,%! Z, 7 ; 1871 7 F=>=(h0! " "#$! /L4875 17-1628$*$28$21<; 1 /2/<; G$! /28!
HEHS/<4GS! T#$!$28!5%8$,%i!-F218/1/1/2816-0*/,$141!7-! ,$N$, $26$! 8/7/%$ 1! /%! 8i%65%#4$8!42!'Y g=hi!
6-5¢81$2/L<HlT#$1$28!5%$,%!7-IL$77$,15288,%1/28!T#$! J5/<47; 1-NT#8$E,1-F218/1/1/28!1#3,$N-, $16OK
*, —HIET0! [$62 . 162H-<H$8!62! 8%k . 2184, $67<; 31 6816CS2! OIS 2T8% ! #/ 81 THS! —**— | 15247 ; 171 /%C! j SSUK
T6-201-217#%6, - F 23/ F$<I/%S$/ , 21/ L-571* - 1$278/< J S$T6-201T#$ ; |F$, $152/F/ ,$!-N01"*#$ ; IF-5<8!
[A-1LS!/L<S17-IL$T1$,15288,%71/28!/28!5764GH!1#84, - F218/7/16288*$28$21<; -, 1 /%1 */ , 11 -NIG-<«</L-K
JTEHS SNN-, 00! " #$%S! %-66/<! 86O $2%8-2! 6-26%, 2%! 6-5¢8! *,-O-7$!428$*$28$27! 8H$<-*O$27!N-, !
§284H885/<! /28!TF-KF/ ;16-005246/76-2! L$TF$$2!88HS, %$! /58t$26$10!M66-,862 . 17-1Z, /5 1$71 /<!
f=>=(3I T#$! 65%7-O4G$8! /28! 428$*$28$21N$/75, $%! 6-5<8! /88, $%h! 8/7/! j5/<41 ;1 4O8&1/T-2%! /28!
L,48. $1T#S! . /*ILSTF$$212-2KSP*$, !/ 281%6aS 27807001 " *#$ ; 1/ <h—1*-427$8! -5TITH/ T THEUS! 8BS - 2INS/K
15,80 F$,$!6,8166/<16218/1/1/2/<; %8%! / 28! HENS/ 4G/ 18- 21 T- -l T#/T1%5** - | 71 8868t 2KO/CE2 .. 0t M¥! /!
SIS THS! /**<46/18-216-5<BIL$!6-2%68F, $8! /%! /1%-<576-211#/ T F-5<8I$P* /281 T#$! , /2 . $! -N16/* /K
La<gTe$%!/281/**<46/La<tT; I -NIB2HE, -20$21/<1US$68ME-2! - 5** -, 71 = ; Wi$O%!fBU = - ho!!

R:PS$I7 %" ; #' RV'; SUHSI'N&™ ; "HE>?"6"N"4$57"059" - ; "'C 97 H= 2" ; #™; 9840569 ;

"#, -5 #I/1*5LE6IHINS /4G 18- 21/ 281 ~<<42 . 10 ; WSO/ ** - /6#314</ $NI$7!/ 01 => (eh!BLH6-HS, $8!T#$!
1/6786! -N1%—-68/<!, $</ 18- 2% NI LSTFS$21 >/, T668* /2101621 /16-K8SE . 2! /** - /6#!* - O-T162 . IL-TH#!-*K
*— 152076801 /28! 6#/<«<$2 . $n1 42!/, 1668*/1-, ;1$2 ./ .$O$273! /676~ 2/ L<$! L$#/Hs-,3! /28! 887, 4L 576-2!
*-1$278/<0) [/%$8! -2! T#$4, ! %158 ; 31 %-68/<! , $</ 18- 2%H#*%! $26-5,/ . $! , $\$676-2! O -, $! T#/211#$! 8/1/!
1,$28%1/281*/11$, 208 21T#SIHINS/ 4G/ 18- 2% THSOUSHSUIF*01eht! X 24CHT#S M58 ; I-NIZ, / ; 1§71/ =>=(h3!
F#I6#IN-65%$8! -2! 6-K8$ME . 262 . | THS! /**<b46/T8- 2! &ThSN3! TH8%! 6-K/5T#-,62 .1 /** -/ 6#IN-65%$8! - 2!
$26-5,/.62 1%/ [ T668* / 21%! 42H-<H$81 42! T#$! 4 - 1*  -R$6TIL ; |, $\c$6762 .1 /28! /6762 . | - 2! T#$! 6-<<$67$8!
8/1/01+/ 186> / 21%182!/ 1 # ; %86/<I*5L<E61$2H8, -20$2716-5<8ILS!I$2 . / . $8IL ; 188l*</ ;42 . HEWS/<4G/T6-2!
Farl *—<«<2 .1421$,/678-201 " #$,N-, $31 7#$ ;| /8H-6/1$817/Ch2 . 1 %h-68/<! BLO$2%E-2%! §27-! /66-527! 42!
847 ,8L5762 . | /1*5LE6!HINS/4G/ 18- 200 UST/8<$8! 8%k . 2!16-21688, /76- 20! F$,$!*, -HE8$8!7#/716-5<8!L$!
5%$8IN-,!r6, -F8%-5,6$83IL-77- OK5*1*5L46!HU5/<4G/Te-2!-NI6EHE6!6- 26$, 2%!$HEB$26$8142!8/1/!-2!
847 ,8L57$8188%*</ ; H0r 1 FA</ShI$T!/<031=>(e31*0IDh0I97!%# - 5<BI LI 2-1$81T#/ TN THENI %758 ; 1#/ %! L$$2!6-2K
8567$8!1-H$,!/1<4O81$81<$2 . THI-NITEO$3!%- 14718 - $!12-71* , —-HEB$I-2 . KT$, O 1 SNSETH%0!!
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51Discussion

5.1! Discussion of RQ1

.RV'H% 278694'856"7"9598A >N A5 N"4$57'059" - ;9867 ; =7 #M'
|

HEINGUT!, $US/ 641 j SHTE-21821THNNNTSS ; 1%-5 . #117-18871, 428!/ 2!-H$, HIS ! -NISP8hT62 . 1%7584$%! -N!
F#/114 21 -RS6TH! #/HS! LSS2IN/644T/1$8! L ; 1871/ HINS/<4G/T6-211$6#2 <~ . ;01971 F/%! $HEB$2T!N, - O!
THSINSLRSGT!/,$/1/281281F-,CI/2/<; %8h!, ShS<Tn! T4/ 1115848%!6-HE, $81/1F48$!, /2 . $!-NI8-O/42%! /28!
F$,$!6,-%K88h68*<k2/ , ; 14212/75,$01" " #$, $18%!/ 1™ -UELEET ; T4/ T16876GS21%68$26$! /<~ 2$!18%1626,$/%82 . <!
L$82 . 15%$8162! B8NS, $27IN6S<B%! -NI%68$26$31 /%! O$278-2$8162!T#$! [ /6C . ,-5281%$676-20192! /88878~ 23!
871/ HWNS/ GG/ 18- 2118642 <~ . ;1/**<4$816214 = 1#/WL$$2!1%71586$8!/6, - ! T#$!L-528/7 63! -NIT$6#2 <K
- . ;1/28!6876G$2!%68$26$3! F#i6#! O/ ;16-27,4L51$!7-15288%,%71/2842 . 147%! 6, -%¥K886E*<42/, ;1 2/75, 3!
TJHITENNNS, > 8062 - 180T/ TITHS!, SUSTI -NITHSI 28T -, C1/2/<; Weinl# /%0 tt- F 21 HS, 5 INSFI2$TF-,C16-2K
28676-2%1/0-2 .1 1%/ O*<FH0!" "#45! , $h5<716-5<BILSISP*</62$8IL ; 1U$HS, /<IN/67-,%019710/ ; IL$!85$!7-!
THOIN/GTITH/TITHS! , $US/ , 611821 THINISOS, - 62 . INGS<B%!hTe<I82167%!$/ <5 11/ . $01971O/ ; 1/ Hh-1L$!/1</6C!-N!
6-<</L-, /1621821 T#E % SOENEG!INES<B3! -, 147! 80! 8BTS, O42$8! L ; I THSIUSLRSGTKU*$6ENG6! /28! /**<46/ T8 2K
U*$6NE6! 2775, 8! -NIT#S! , $h$/ , 6401 M%! 865 1$8162!1#$! [/6C . ,-5281%$676- 231 T#US! , $h5<%! 6-2\¢, O!
THSI28$8IN-, 1/ 2162H$NTE . /76-21827-18/7/1HIWS/ 4G/ T6-211$6#2 <~ . ; 16216876G$21%65$2650!!

|

R:;6&HY'ESHH"; #'

MI6-26$*710/**42 . 1% ~6$ii!, $HSISBIE2IH/  i-516-26$*TH6-HS,82 . 14 = K, $</ 158 Hih5/ 4G/ 1o~ 214K
USSHITA/TIES, $12-TIBUE5HHSBIU21THS! [/6C . ,~5281H$6Ti- 201" #S1RO*<A6/Te- 214K/ TILS ; 281/ 11$6HK
2U6/<1*$, I+ S6TEHEI! /1 6ITICH 2! HB1$ 2631 6-2T$PT16/21 /881I*$64/<| O$/242 . 11-1786#2 < . ;01" #$! O-H!
N, $J5527¢; IHT581$BI21THSIT$, /75, S Q-<5278$, $81Z$- ., /*#i6192\-, O/ Th- 2 QZINHIHE/46/Ti-2!
F41641, $S, , $817-1HIHE/AG2 .| . $-W*/Te/I8/1/01 41 $HST1 O/ ; ILSISP*</E2$8IL ; THSN/BTITH/ 43!
H/TI O/ 4731 -NLAGTGS2! - 6152631 -LU$, H/T-218/1/1/,$! . $-W*/T6/<18212/75,$01921 /888T4-211-1 . $—K
Uk /I8 ~THS, T3 <1 NI 8/ T/ KE6#! /41 /584-31 /28 OSHBKLIL G- . ,/*#16!8/1/31 F$,$! /-1 81K
65HHSS0!

|

"HSINISCBIH/HL/Hh-1%  /6TIBS8!-THS, 1$OS, .42 17, $28MINS6#1/H6-<</ L -, /TIHSIBSHE . 217, /15 . (SHIIM2!
8215, 1782 . INE282 .| F/HITH/TI 2-2K$P*$, T15%S, | HIS/<4G/T6-2! 83 . 21 FVBX QUh! T#62CA2 .1 /%! /16K
8$HE. 21/%*  ~J6HIF /41 /**4$8IT-18$HE . 21HUS /GG Ti-21N~, 1/ 281 3 1T#$12-24$P*$, T1f = 2 ; 8%, 31=> (Dh0!
07141 * —HAL <S4/ TV T4 HINS /4G Ti-216-26$*T1621 4 210/ ; 1$PT$281L$ ; - 281 TSI HIKS /4G / Ti- 21 -N1 /LK
7, /6T18/1/11- 1% ~HIBSIHUS /IS **— 1174, -5 . #-5TITHSI$278, $1* , -RS6TIANS6 ; 6<SIM2-THS$, 1627$, $HTa2 .|
N62842 .1/ L-5T16-</ L~ /TiH$IB$HL . 21 /HITH/TIS28K5HS, HIFS, $188, $67< ; 12H-<HEBU21THS!/**<16/Ti-2!
8. 21, -5 . #1-*$2K -5, 68 M—<5Th- 243IHIS /GG . 18/7/%28$*$28$21¢; IL/HSBI- 2148, 1* SN, $26 540!
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M F$<<31T#$16-26$*7!-Nla+5L<46! QU5 /<EC/T8-2b1%5 . . $%7$8!/168HE6/<«<; |O-T8H/1$8!/** - /6#17-16-K
/51#- 42 18/1/K8,eH$2! 2/, , /TeHSN! FA</ 01 7! /<031 =>(ehlI M6, - k! T#$! 4TS, /15, $3 #5718, - - $2$87 ;31 52K
63,1/621;3152%; %1$0/14631/281426-0*/,/L<S!IF$,$IN,$j 5$21<; 1647$8!/%16-26$, 2%!/L-5118/1/1§ 5/ <47 ;!
|

MO-2 . 1T#$!10-U116O* -, 7/21IN62882 . ! F /%! T#/111#$1<41$, /15, $IN$/15,$816, 4766 /<\H-46$M0! [ ; 1<--Cé2. !
/10,3487 64N, -O!/16,4766/<!*$,%*$67eH$3NET1 O/ ; ILS! *-UhbL<$!7-1 . /62! /18$$*$,15288,%1/2862 . 01\NK
N$2#5LS, [ F=>=>hI$P7$28$8!7#$1%6-*$! -NIHEN5/ 4G/ 16-2!L$ ; -281%; OL-<46!8/1/17-15288,%1/28!#-F!
O/78,8/<17,/6$0 F$,$!*$,6$4H$83! /28 1# - FITHIUS!*$, 6$* T8~ 24!, $</7$8!7-16284HE85/<!IC2 - F<$8 . $!/28!
WCh<O! 5 16-2%68%,62 - [T#$1%7, 5675, $h1621 TH$S! *# ; he6/<! F - <81 /%! /IN-,O1-NI8/1/31/51- ., /*#46!HEUSK
164G/ 16-21F /%% *$65</T6H$< ; |- **-%$8I7-18/7/IHIWS/ 4G/ 15— 23! F#46#! F /%16-2N62$817- 1'% ; OL-<46!, $*K
,$U$27/76-20 FNNS2#5LE, 3 =>=>31 %01 (>~h0! *"#$! , $4$/,6#3,1%5.. . $47$8! /16-0OL42$8! O-8$<! 6-5<8!
6-OLE&2$!L-T#192N-Q8%!/28!/51- . ,/*#E6HUS/ 4G/ 18-217-17,/6C18/1/1 /N FS<<I /01T 1880*</ ; 81! ., /*#K
86/<<; 00XME2 . 17480 O -8%<!, $j 58, Sl 74!, $U$26$! -NIHEWEL<B! O/78,8/<!7,/6$%! F#46#16/21$P*</42!1#$!
*#$2-0%$2-20IM%!/!, $h5<TTIF-5<812-T1F -, CI82!T#$!6-27$PT1-NI/588—IHEN5/ 4G/ 18- 21621\ <HS, 1$7!/<(!
f=>=>hIN26$!T#$,$!/,$!12-IHIEL<SIO/18,8/<!7, /6SNIMTH-5 . #1/57- ., /*#i6IHINS/<4G/Te-21</6CH!/ . &K
87 3THS, W/ 1847 5 31/ 281%6/</ &8T5 16-O*/,$817-16-O0*51/78-2/<1 12/ <; Wk FNNNS2#5L$, 3 =>=>h31§217#$!
*, $h$26$! -NIT#$!1 O/18,8/<!7,/6%0 /H/&</L<E31 /1, /F1T,/6$1 O/ ;1 $<4687! ., $/78,1 /T1$218-2!/28!17,5%7! 62!
B4T8CS2! 682761 8/1/11#/ 2! /' FS«<KBSUG . 2$8!6#/,731 /28! 1#$,$L ;1 O -, $14CH<; 171 $H-CH! LS#/Hs-,!
6#/2 .$!/28!8%66%-2KO/Ch2 . 0!!

|

HEIH/<EBET ; INSLRS6TEHET ; 31/ 2816218, * , $1/76- 2! -NIHEWS/<4G/Te- 21#/HS!L$$2!6, 87665658621/ 21$P*<~ K
[1-, ;1 J5/<ET/1BHSINT58 ; 1L ; IV46#-%-2KA —<$If=>>)h01 " "#$ING2842 . 1 /%S, 1$81T#/ 11O, < ; 18t . 262 . !
/21$\NSGTEHSIHENS/<4G/ 16— 2! F /162 %SNNEGES2T31%5 . . 762 . 16-2%688,62 . 1#- FIHISF$, %!, $6$EHS!HI%S /<K
§G/T8-2! F /%! $Uh$278/ 01" #$IN-<«<-F42 . 1CS; | S $hT8-2%! Yt -5<BILS! , /8%$8! F#$2! 5188642 . | HEWS/<4G/K
16-2%"!

|

Sh&'ESAG>M'I7&'46"859"49'9 - "AGN&? 1 H' :%'4&2869'5 ; "SHH% - HU"59&"N"4$57"&H%&4& ;959" - ; ['Q - C™'4'97¢&'
5$A"8;6&™ ;8758 ; 68A[ Y "1'97848 " ESHEA'6T5 ; #&">&TON" - %[ 'FV/E6# - Y- 2K4 —<$31=>>) 31*01="ch!

THEING28E2 . 1 #/%18O* - T/ 21180 * 46/ T8-20IN-, 1 #-F ! *$-*<B! *§,68eHS! 64O /78! 6#/2 . $! F#$2! 6-OK
O5246/762 . [&117T-THSO" " #ih!*$, I+ $676HS! /28 T#EUS!  SEHTE- 2!/, SIECE<; T-IL$!*/, T465¢/ ,<; 1, $<BH/ 21!
F#$21/14 - 1%, -R$6TIN-65%$%! - 2! *5L.<46!$2 . /. $O$270! " #$142% . #T0! . /62$8!N, - O T#i%! F-,C16/2!L$!
7**4$8IT-IN5,7#3, !, $h$/ , 6#162!THSINGS<B! -N16<4O/7$!16#/2 . $IHEWS/<4G/ 18- 2!/ 28!%O8/ ,16-2T$PTHIN-K
65%$8!-2!*51.<6!$2 . /. $0$21!/28!/675-20!

Ml /1, $U5<T3I6O* -, 7/21<; 31 O$, - $8! Far#! THSI Y5O O/ 18HSING2842 . 0! -NIT#$! 6-26$* 71O/ **42 . 31 T#$! 4K
<57, /78-2! -N1T#$! r8/7/  HI%5/<4G/ 18- 2IN$$SBL/6C! <--*142! A474G$2! - 66$26%r! fSi. 5,$! (dh! &%!N-,0$8!
L/%$8!1-217#$!rN,-O18/1/11-IFth8-Or - F1* , $4$27$8IL ; |@/GG/ 1 F=>>chlrU/7/HiS/ <46/ 74— 2 N$$8K
L/6CI<--*1621 4476G$2! - 66326$r!&<SHT, /181 #-F18/1/17-1C2-F<$8 . $IN- Fhl 421 <-—*U31%5**- 762 .1 /!
O-,3!6-O*,$#$2%H$!5288,%71/2842 . | -NIF#/118/1/\HS/ 4G/ 18- 21 O$/ 2001621 1#$!6- 2T$PT! -N! 4478C$2!
266526801 #, -5 . #INSSBL/6CK--*U318/ T/ HINS/ 4G/ 18- 211$6#2—<~ . ; /W% T%!8/1/17-1C2 - F<$8 . $IN<- Fih!
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§216876G$21%68526%$!* , -RSETH! " #$!/, , - Fh!42!S6. 5, 8! (al*, $4$27! F#S, $1T#$!18/1/HUS/<4G/T6-2!1/CHh!
*</63!7#,-5 . #-511TH$!64TCH2!%66$26$! >, -R$6T0!MG6-, 882 . 17-1T#$IEI$, /15, $318/1/HIWS/<4G/16-216/2!
T/CSI/1H/ 8875 1-NIN-, O%l21T#EINSSBL/6CKk——*0IMU!/ 21$P/ O*<P3lT#$I/ 57 - . , /*#i6!HINS / 4G/ 18- 2L /%$8!
-211#$10/78,8/<11, /680101 $,N-, O$8IN, -O1*#$2-0$2-217-162N-, O /762 - *0! [ $%68$13!7#$! Fh8- O!
N$SBL/6CIT-18/7/1%* ,-6$Uh! 582 . 1 /1*5L<E6!8/1/ HINS/EG/Te-2!1 /** - /64! * , $u$27T%! TH$! Feh8-O! -LK
1/62$8!/28!16/2! /<%~ /heh7162160%* , -HE2 . 18/1/16-<«<$674-2!L ; 148$270N; 62 . 18/1/" . /*H0!* " #ih1O* , ~HSK
O$211218/7/16-<«$674-210$7#-8U31T#S$, $N-, $31/8H/ 26 ShITH#SE2HUTE . /18- 21/ W1 *IN-, F/,BIIMIH/ 487!
-NTHEWS/<IN-, O%! /B! /H/ &</ <P 621 THSINGSBL/6C! < —*1T#, -5 . #-571 4476G$2! - 66$26$! * , -R$6T%01 U/7/!
Hi%5/<4G/18-216/2!. -IL$ ; -2811$6#266/<I$NE66$26 ; 3ILS ; —-28!H8S/<4GE2 . I/ LT, /6718/1/31L$ ; -28%; OK
L-<6!8/1/31/28!42%71$/8!6-OL&2$! 1#$! O/78,8/<!11,/6$131 -1 O/CH! %$2%$! -N! >, -6$%%$8! /L%7,/67!18/7/!
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$,/<IL7, 13, WIES, SHBS2TNSBI2THSKETS, /15, SUBHS2TH-5  #1T#$, $1#/HIL$$21/16- 2488, /L<$1/O-521!
~NIBSHS<-*O$271-NIT--<RIO/2;; I-NTHSOV/ , $12- 11/ 66SHHL <SIBE$IT-16-4730%; W$OmL* , — . /O, $ 58, $K
O$2731 -, 1/, $17; *46/<<; 180 . 2$8IN- 1 /14*S6INE61* , ~1-6-<! - IN-, O/TI$8142*5118/1/114/116/22-TIL$!
F483¢; 1/%*G$81T-1~TH#$, 1 /**16/Th- 240 MBS~ 2/<<; 31 THS #h. #1, $J 58, $O$271 NI * , $, $  SIKTSI HCA<<H!
1- 1SS!/ 21$PURT . 1/**<46/ Th- 21 F /1 /- H$$2L /% /1LY , 43,01

|

0TI /%1628, OSBUITHSING2BI2 . ITH/TTHS, SIF I/ /*ILSTF$S21T4$!, $j 56, $O$271/ 28114$1/H/ i</ L<§)!
-5, 631 2$$8$817-IHEE6SIHNS< ; IBSHS—*1/128F1/**<46/Ti-21- , lh~<5T4- 20" 4%, SN, STHSNG2882 . 4!
U5 . . SISBI2HSHTE. /182 . \FHSTHS, |, SSH/ 2T, $4$/ 611 F /% /H// LI - | FHSTHS, ISPUTAR . 1%—<5T- 24!
OL#TNT!- 1F$,$1/8/*1/ L<SI-1T#$185% . 21, $J 58, SOS2THIG2THSIS/ < 147/ . SI-NITHSIBSHE . 21% , -GS
E-FS$HS, 3IL/H$8!- 21T#SING282 . hI-NIY g=3IHSHS, /<!, $* - Thi#/HS Ikt — F21/1</6CI-NIKTSBASHI-NI* -+, |
BI/LAET 5 | SH/B/T4-21 N1 /% %<6/ Th—2%! 421 THI NBSB31 WS 6% /! FAA6#INS2678-2/<4T; | /% SHNS<I -,
FH#I6#17/, . $11/581$26$! /281621 F#/716-21$PTNIM21§0*<46/ T8~ 21 ~NITHI K THSI* ~WHALG<AT ; 1 TH/TIET Fec!
LSIBINNEBSTIN-, 18SHE . 23,1 -, 1 ~THS, 1T/ CSH-<BS, 1T~ /HSHHI THS! /%> 46/ L4 ;| -NISPEITED . 1%—<5 T4 2%!
WITHS ; 1</ 6CISHIBS26SKL/USB12N-, O/ Th- 201971/ - 102846 /TSHTH/TTHSISH/ B /i~ 216-5¢<81/ 20 *~ 1/ 21!
12816/ T~ 21-N/**46/LEkT; 1/ 2810/ ; THEHIHSHUBS2TN; 1/**<46/ LT ;!

|

E-FS$HS,31/12-T8F -, 1#; 1-LUS, H/ Te- 2181 14/ T1 #8165, , $271%758 ; IN-5281 /NS F 1475 84S #/HS 1 6- 248K
$,$81/281$P/ OL2$8ITHSI* ~HGLAT ; 1-NI/**<; 42 . 1T#$A, 1%, /6TR6$HI528$, 168, 7/6216- 28474~ 2%1/ 281748 ; |
F$,$!.,-5%$81/281,$*-, 188! /%IN-5, IN, /OS$F -, CH! [ SHESHI HSIN2852 . bl -NIT#$IN-5, IN, /OS$ -, Cli!
THS! SHST tt— FS8ITA/T /8-*T02 . 1%/, Th! —N! HIKS/<4G/Th-2) 8$HE . 2147, /15 .48 O/ ;| F-,Cl FET#4621 THS)!
*$68/<!,$j 58, SOS2THI-NTHSI/**A6/Te-2! . -/ HISHS21T4-5 _ #ITHSIS2T8, SISPUTEL . 18SHE . 21%-<5T4-21- !
N,/O$F-,ClIO/ ; 12-TILSI/**46/LSUN 2SI . 20086/ 212842 . IF/HI/8-*T82 . 16—<—, TH$ -, ; 1$64#24j 5h!
T-R2HSHTE . /1$1* $$, HSB1/281/L-<5T$16-<~,10$/202 . 182! F/1$,10-241- 12 . |-L%$, H/ Th-2/<16478G$2!
GAS 26501 ML, $H$27$81621%$674- 2% d0(1/281 03T~ THSILSHTI-NI O ;1C2-F<$8 . $31T#816—<-,10$/262..!
0/;!,$0/i21528$,$P*<- $81-,1528%, $4$/, 6458121~ 148, M6IS2TMMEINESBH!,$ . /,842 . IHUE/4G/T4-20)
+8, B/ HATISI/TIS2- 2 E /I /4817-1-THS, H64$ 2TANE618 - O /421 TH$1 4TS, /15, $1</6CSBIHENNBIS27142K
N-,0/78-217-1887$, 0423 iNI45641/123$81N-, 16 <~ ,|0$/212 . |$PIKI$S! -, 12-TI E- F$HS, 316278, * $782 .
H5/ 4G/ Ta-2IN, ~O1/1*$, 6$IHS, THI*S, SOTEHSIF /HlHk . #<k . #1$B21/ 2-THS, 758 ; ILETHEO*<; N-65%$8!
~2IF#$216-005246/762 . IH6L$2TNE6INE2842 . W1 T-1THSI*5LA6324T$/81-NIN-6542 . 1-21TH$I8/1/1/ 2/
S0 V/SHS, PSS! TSI *$, 6SEHS, TH *$, 4 $6TEHS! ~\NS, $81 /1 6472681 1-1 6-24i88$, | h—<HE2 . | SPITE2 .
B#/<$2 . SHIL ; 1026, %, /T2 . IS/ LAUHSBITHS - ISHISNI6—<~  1THS-, ; IN,-OI-THS, !, $K$/, 6HINIS<EH)!

\**- 15281681/ 281 4#/<«<$2 . $hle2!7#$! - -68/<IU-O/82!
|

_ 5 1C #7895 #E9 5A" ; 664 6%$6"5?"

"HEKTS, /15,81 /018$O - 2%1,/1$811#/TIRBS2TEN ;42 . T#S$11/, . $711/584$26$!/2811#84, 12858 8% *$68/<«<; !
6,566/ [/%$8! -2! T#$! ,$n5<U3! 47! &%! 4O*-,7/2711 7-1 6-2088$,! #-F! /! 5%$,%! L/6C. ,-5283! * 4-,!
C2-F<$8 . $310-T6H/18-231/281*$,%-2/<ILE<ESN%!6/ 21/ NN$6T1T#3$1/665,/6 5 31, $<4/ Lé<tT 5 31/ 2815288, %1/ 28K
82 . 1-NTHEN5/ 4G/ 18- 201 J#&$! - 2<; L/ INSF 1 %7588$M! #/H$! /TI$O*7$8!7-168$27eN ; 1 717/ , . $11 /584826 $!N-, !
$H/<S/16-201""#8%!, $h5<11O/ ; IL$!I85S$!7-1/1</6CI-N! , $* -, 1431 /1</6C!-NI/T1$218-231- 1/ 1</ 6C!-NI O $7#-8%!

¢
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/28!, $%-5,68%!/H/i</1<$162!/6/8$O/0!" " #$I</6CI-NI6</ 47 ; 16218$Ne262 . | F#-O1T#$11/, . $711/586$26$M!
/, 31621 $676-21d0=0?h10/ ; I/ - ILSI/ N/ 67- 01921 * 41 $1-NITHSUSKOLT /T8 - 231758 ; /012 - 2 ST S<Hh!
; 65<83$81%-O$!62%% . #TUIM2!$O*E,46/<1%758 ; 145 . . $WI$8IT#/ 11611 Ok . #712-TIL$1 2868/, ; 17-16-2%88$,!
(%162 ILSH/HE-, | -NITHSI* /7, T868* /2101 /%! /) $<BH/ 2716,418, 8- 2! F#$2!$H/<S /162 . 1TH$! -LUS$, H/ 18-2/<!
4 - 1HEWS/ 4G/ 1201 #$) J5$hTe-2! -NI F#/116,678,8/17-15%$! 7-148$27eN; #8117, . $11 /584$26$!N-,18/1/!
Hi%5/4G/18-2!,$0/62%152/ 2%F$, $80!" " #i%h!eh! /2160* -, 1/ 2118UH%5$IN-, INST5, !, $%$/ , 640!

|

US595'N"4$57'059"- ;'54'5; '5"A'B:%'6 - EE$; "659" - ;'5; A"&5%; " ; #"

[/7%$8! -2!'Y -6#3$! $7! /<! f=>=>h3! h1584$%! 564! /%! = 7-,CUuBS6C! $7! /<01 f=>("h3l Y -643$! /28! U/Hek!
f=> (D/03VH# . #<k . HTVTH/ 11 /% 6RTAGS 2 1%66$26 S 8SHS<~*! /%! / 21$OS, . 62 . 1™, ~NSUhe—2/<ING$<83!$856/ 74~ 2!
/281<$/,242 .1/ ,316,4766/<18hN5$%0! T #$218716- O $N!7-16- O 05266/ 76~ 216214 - 3162142 F4T#!TH# S 886 5%K
W-21L ;1Y -6#$1$71 /<O f=>=>h1821T#$! [ /6C . ,-52814$674-23!-2$KF/ ; 16-0 05246/ 14— 21621 6476GS2! 468K
$26$! 42H-<H$%! 6-005246/74-2! -N1 %64$276N66!NE2842 . %3INS 2842 . Kib*$6NE6! *5L<46! , $</ 76— 20! - L<k . /K
8=2%31- 1/11, /6762 . 1%/, 1668 / 210N U SU* 81 $1 TS 144 . #1, $J 58, SOS27IN-, 165NNE6E$S27!, $%-5,68%3!ITF-KF/ ;!
6-005266/76-2!/«<-F%68716G$2%!/281%64$218%1%!7-1$P6#/2 . $12N-, O /76-231L54<8!7,5%7!/28!, $</ 76~ 2K
Utts <031 /28 IN-%7$, 16-<</L-,/16-2%1/28$/, 262 . f @$,6$,! B 11477<$7-231=>>D31/%!6871$812!Y - 64$!$7!/<03!
=>=>h)IM66-,862 . 17-17#$165, ,$271%758 ; 3167 F /% LSESHS8! 1#/7!8/1/ ' HN5/<4G/16-216-5<8! L$! 5%$8! /%!
/21$856/74-2/<11-=<182! L-T#IN-,0/<1 /28! 42N-, 0 /<! $856/76-201 U/ 7/ H{U5/<4G/ 18- 2! *, /6766 %! F$, $!
N-52817-1%5**- 715288%,%1/2842.18/1/1/28!6-00526/762 . %6¢$274Ne6!N2842 . %! /28!C2-F<$8 . $IL ;!
BATACS21%BES 2780731 %68 2780731/ 28!$856/7- , 0!

[

M66-,862 . 1T-1 A<-$1GS, 1871 /<O =>=(h3UTIF /%O * -, 7/2117-16- 21683, |84HS, %$! /584$26 $i! F#$2!*</ 2K
242 .1/28188HS<-*42 .17, /6242 . 11- 1426, $/%$1*/ , 1668/ 211%64$ 2766616 - O *$1$26$!/ 28 105> * - | 31/ % F$«!
/1 $2%5,$! 743! 8%, $8! -576-O$h! -N! 6476G$2! %66$526$! *, -R$67%! f*0! ?>=h0!M66-,882. ! T-! ASLO! $7! /<!
f=>>eh3l O$/262 _N5<<; 31 8UNS, $27! 6#/<«<$2 . $%h! /28! -**— 152074$%! N/6$S8! L ; | %h64$276%7%! /28! 6476GS2%!
F$,$!N-528! F#$2!14116/0$!1-17,76202 .1 -, 1 05**- 742 . 1%66$278%7%! /28! 6478G$2%! 7-1528%,%1/28! /28!
12/<;GEHINS /4GS 8/1/3 /N FS<I /01T, /8262 .1 - \h5**— 762 1T#$O17-15288, %7/ 28! 7#3! /2/<; %hSUnHE%WSK
[<4G/16-2%! /% O$276-2$8! L ;! [</8%S!$71/<0162!=>(e! f*0! (chi! ""#$! *</421</2 .5/ . $IT$PTI%5**~ 71 /28!
H/ ,&-5%N-, O%! -N! H&%S /< h5**— 7105641 /%! *#-1- ., /*#%! 6278 ., /138! FiT#! O5<1KO3$8L/! F$,$! %5 . K
. SUT$8IT-1$2%5,$!18/7/'H/ <4847 ;01921 /88476- 2311 F /%! /2! $\NS674HS! O $7#-8!-NI6-O0 052:6/762 . | FiT#! /!
L,-/8%,!/586$26%0! " #$! , $u5<T!%5 . . $Wi$8! 74 /111451 8/1/ HIWS/ 4G/ 1h-2! /**<46/ 18- 2! 4T%SN! 6-5<B8! LS!
5u$8162!T#3$!7, /6202 . 1%$676-2!L ; 16-0*/,42 . 16-<«$67$8!8/7/ ' Fir#! , 5N, $26$!8/7/11-1$2%5,$!8/1/'H/K
<4847;1/28!,$4/L4<h7 ;01

[

M88ET4-2/<<; 31 %SHS, /<! h7584$%! /<h-1%5 . . $%71$8! HE8$-!757-,4/<%! 6-5<8! L$! 5%$8! 7-1$2#/26%! 5288% K
%1/2862 . 17-1/48I1NNE6ES27!T, /6282 . 0NE - F$HS, 3IT#$, S /%1/12$$817-12- 86 $!T#/TN62842 . hl%t# - F$8!7#/T!
HE8%$-1757-,84/<WF-5<8#/H3$!2% . /TEHSISNNSO 73564 /%L $2 . k$Uh!OF27/«;18$0/2842 .1/28!$P$, 762 . !
<HUISNN-, T0IB%*$64/<<; 318718%16, 564/<!T-1, 374G/ IHEBS-1757- ,4/<16/ 211!, $%—<HS!T#S!T, /2%* / ,$26 ; 18%5$!
6/5%$8!L ; IT#S! Ofie2 . 1%, $%$26$!8/7/01" " #ING2842 . 145 . . $UTS8! TH#/TIHIUS/<AGE2 . [ THS! O8Uhs2 . 1 *, $UK
$26%!8/1/!,$) 54, %! 2-TIRS%T! /T HIWS /<! $P*</ 2/~ 2! -NI#- ! T#$18/7/ 1 8! HiN5/<4G$8! /281427%, * , $7$83!
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L57!/<h-1$P*</8262 . \T#$10$/ 242 . | /281%6-*$!-NIT#$!18/71/%$ 13! / 281 T#$1<0O81 /18- 2! -N1T#$18/7/1H/ 48K
&7; 01

!

MINS, 7#8$,180* -, 7/21IN62882 . | /%! T#/T1* , -HEB42 . 16288HEB5/<4G$8!%—<574-20!N-, 1 /18EHS, %! /58i$26$!
Wo**- 1881 T#$!1528%,%7/2842 . | -NI T#$! HSUS/<4G/ T~ 201 921 <623 FaT#! U/ 28$<! f(ce=h3! - /28#/5%! $1! /<!
f=>(chl%i/1$8!7#/11a/N$ . 5/,8%!/ . /62071 Oth, $* , $4$27/16- 217 , S $UhS 276/ <11 1TH#SIH/ <4847 ; 1 -NIT#$!8/1/!
HEn5/ <G/ 1~ 2IN6$<Bh ! F*01 ~eh(!" "#3!1*  $h$271%758 ; 1, /&S0 T#S! * - UhaL 8T ; 1 T#/716284HE85/<4GSB!HA%S /<K
G/76-2!,$j 564, $%!16/,N5<!16-2%48$, /76~ 231626<5842 . 1 *, $4$2762 . 1 /2816-005266/742 . 1, $<EH/ 27162N- K
O/14-2%2\/'\F/ ; 1# /110! T#$12$58%!-NI/188HS, %$!/58t$26 ! F#6<$1O /627176242 . [THSIH/ <484 ; I-NIT#S!
8/1/0 J#E!*, 84082/, ; ITHINS!, SUS<TUhI#/HSIRO* -, 1/ 2110O* <46/~ 20N~ 1T#$18 St . 21/2817#$!5%S!-N!
1,/6282 .1/281<$/, 242 1O /13,6/ WIN-, 18/ 1/ HIUS/ 4G/ 18- 20IM<-2 L | F&T# F#-1T#$1T/ , . $11 /58452651 6%3147!

42846/ 1$%!#- FITHENS!, S<EH/ 2TIN/67-, bttt -5<BIL$!6- 2%48$, $8162! /U5 LRE6TK* $68NE6!4 - 16-27$PT0!
I

.=7&"'EH569' 18627755 T USO"N&'A&L H#; 1 97&'416"57 AT ES" ;!

2 $HS$, /<!> $HE-5%1%T58$!#/H$! 2-1$8ITH#$IRO > -, /26! -N16-<«</L -, /18- 21621 6876G$2 %6852 650! Mh! %K
65'$812!7#$! [/6C. ,-5281%$674-2!,$. /7,842 . 11-IM, 2%7$42316876G$ 21466526 $!*</ ; W1/ 2180 *-,1/21!, -<$!
§2!1/678H8HO! /28! /8H-6/6; | F#$214716-O$h! 1-1$856/76-21/281<$/, 262 . 1TY - 643! $7! /<031 =>=>31*(! dh0!
Y$./,882 1E/C/ ;T f=> (20175 *—<— . ; 1h$SISE. 5, SI2MIHSIUS . . $hThlT#/71<$/, 262 . |Fa<IL$I$2#/26$8!
/06876C$2%! - $T1O -, $l62H-<H$B!/281$2 /. $8162!64766$21%66$26$0! " #$!6-<</L-, /182 . IKGHS< I TSI T-*!
<PH$ABIC2-F42.1/281/6 58,42 . 1C2-F<$8 . $1/%!/678HS!/ 2816 -<«<$676H$!/ 6T8HETESH!F*0) ho!

I

V#8141, /75,51 48$276N6$8! T#, $$! 6-<</ L~ , /T4HS! /** - /64 5% T-1 A478G$2! - 66$526%! 8/7/'HIUS/ 4G/ Te-2!
*, 1676680\ 2$!6-K8$UG - 2! /** - /6#! F /%! 88%65%%$8! /%! /IN,/ OSF-,C!*, $HE-5%<; 01N\ *$2K$28$8! 88K
g 219758 ;1 %5 . . $%%! T#/T! -*$2K%-5,6$! %-<578-2%! 6/2! L$! 627$. ,/1$8! Far#! -*$2K$28! 8$%é . 2! /*K
*, -/ 6HEHIMY%IBENG , AL $842 ! THS!I8LIOS UG- 2! - 2! -*$21%-5, 6$1621%$674-2!) (=31#- F$HS, 31671816, 564/<!7-!
6-2t8%,! F#/7! ,$%-5,68%! /,$! 2838881421 */,1665</,! /28! F#/7! * , $KUCh<h! /,$! 2$$8$8! 62! - ,88,!7-!
LO*<GOS211THENI/** , - /6#WS66SWINS<< ; (IM2-T#8,16-<</ L -, /TEHS!/** , - /6#316-K/ 5T#- 42 . I* SLE6!HIUK
574G/ 18- 21 F4T#!* <2 . % ; UISOWF /%1e8$275NES8621T#$ 1418, /75, $1/281T#$INE2882 . 61>, -H$BIT#$! - 51K
6-O$h!-NI*,-O-162 . 1*/,7668*/1-, ;1$2 . / .$0$271/28!/676- 2/ L<SILS#/HE- 01X 24CHT#S$!-*$2K$28$8!
8Nk . 21621 8FHP<-*42 . 1/2! -*$2K%-5,6$! /**<46/ 76~ 2! FHLGHIN-65%$8! - 21 THS! /**<46/ 8- 2! 4TSN T#8%!
6-K/5T#- 42 . 1/** - /6#IN-65%$8! -21$26-5,/ .42 . 1*/ 1866 / 2T 42H-<H$B1 42! T#$! 4 = I* -R$6TIL ; !, $K
N<$6762 .1/28!1/6762 . 1-21T#$!, $/8i<; 16-<«<$67$818/7/01" " #$!, $UST0I %5 . . $4717/Cé2 . 1%-68/<! 88O $2%8—2%!
§21-1/66-5218211#$16-27$P7I-NI4 = 18/7/IHE5/<4G/ 18- 201U S$U*ET$!T#$8, 18NS, $26 $U3IL - T#16-<</L -, /T4H$!
/** - [6H#$N*  -O-T$!/676-201""#$, $N-, $3!66766$21%66$26$! * , -RS6 T T#/7!1* , -O-T1$! /67621 O& . #T!L$2K
BNGTIN, -O/16-<</L -, /T8H$!/** - /640!
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5.41 Data visualization in Higher Education: Recommenda-

tions

[/4$8!-2![-5FO/KZ$/ #/,1/281q$22IN$, | 4—<<k2if=> () I8/1/16/*/ 647 ; 1/ 281420~ , O/ 1h-2K41$, /6 ;!
/,$IL$6-082..1626,$/H2 . <; 180* -, 1/21N- | E4. #$,|B856/Th- 231+ $6066/<< ; 1/, -52818/1/\HUE/4G/K
Th-21 186424 5! Fn$2728, 1$T1 /<43 =>(Chil MB6-, 842 . 1 7-1 THS! , SH5<TH! NI THH! THSHIH HT58 ;31 THS! LSHT!
* [6TR6H -N18/1/IHI5 /4G Th- 211362 ~<~ . 121 AGNCS2! - 6$26$! S, $168$27MESB0 4/ 2 HIS/4G/K
Th-217$6424j 5$%! L$! 54881621 E4. #$,! B856/T4-2! L/4$8! - 2! <Sih—2%1<$/, 288N, -O! 6746$2! %6526 1!
THHIGS678-21% ~HEBSH! ,$6-0 0$28/74- 2hIN-, 15%2 . 18/1/IHM5/ 4G/ Te- 2118642~ . ; i1 EL. #$, I BSK
56/10-21L/%$81-21T4#$ILSHTI*  /6T06$HIE8S2TUSBI21THSI O$T/Kh; 2T4$HH)!

N'G"#$ 0) - ("2042(<$P-1"SE/&0"20- 15

XA&; 9"BM" ; #"79&5% ;" ; #'# - 574'5; A'569"N"9"&4'

" H#$1E2N-,0/<1$856/ 76~ 2INe$<8! 5%$8! 877/ HIUS/ 4G/ Te- 201 T-11$/6#1%158% 21! /L 57! al#$! O$K
6#/266%!-NIB/7/1,$* , $4$27/18-231*-42762 . |- 511%*$6ENE6 I HERS/<INS/T5, $ibl T-IN</ _ 1*-T$278/<!$ K
,—, -, 1GO&T/ 8- 2%b!f - 2 ; 8%, 31=>(D3!*0!=(>Dh0!

- IN/6KET/1$1<-2 . K1$,01$2 . / . SO$2TN \<HS, 1 $71 /<31 f=>=>h! ,$6-00$28$8! (h! Z, - F1#! -NI
C2-F<$8. $IF&T#!*5, *-U$3I=hIUGHS, %7 ; 162!"* /HCIUENNGGS<T ; 31 ?h! 4 5%7- O4G/L<$! 4 - O*<$P4T ; 3!
/28dh!/14-<«</L-,/TH$!I+5G6<$! - -<HE2 . 1/**, - /6#!F*01 (" caNhO!!

"8, S /HSILSS2IUSHS, /U BESHINSIB—<c/ L -, /TBHSI/** — 16HSHL/**4$81T- 18NS, $2717/ . Si!
~NIGIS2TENES!, $H4$/, 6#1621H/  4-5H16-27SPTHIMB6-, 882 . 11-1 - /28#/ SHSTI/F=> (Chil/16-<</ LK
— JTEHSI/** ~ 641 ~O-1$8ISAKSNNEB/6 ; 1/ 2816/*/647;31L ; 10/CA2 . 1*$, -2/ 4C$BI8S6HH~ 24!
J2818SHS-*12 . 1*$, - 2/<AG$8I* $HS2T4-21/ 281275, H$214- 2147, /1% . 4$HIE21 1481 2/, 832, ~-Th!
0-8$<F*01) !

JiT#21-*$2K%-5,6$!18/7/ HMS/<4G/ 18- 21T--<k2HSWTE . /1$8IL ; 12,/ ; 18711/ Qi =>=(h3!$28!5%$, %!
F$,$1/L<3!7-1628$*$288521<; 1/2/<; GHI HIUS/<4G$3! /2816-O*/ , $17#$6,18/1/11-1 ,$1$,$26$!8/K
T/%ST3I F#E6#!, $42N-,6$8!7#8¢, 15288, %1/2882 . 1-NIT#$! j 5747 ; | -NT#$E, | -F218/1/1/ 284 - F!7-!
8O*,-H$! 470! I #$2! 6476CS2! %68$278%7%! 7, $! 62H-<H$8! 88, $67<; 142! -*$2K$28$8! 6-<</L -,/ TeH$!
/6T8HETESU3! 1#$ 516/ 21 /%CITH#SE, ! - F 2! JS5$T6- 231 /%! F$<! /%1<S/, 21 /L-571*-1$278/<! J 5$M78-2%!
#/11T#$; 1 F$,$12-11/F/,$! -N0192! /88476-217-1*,-O-T162 . | 4284HE85/<! BEHE<-*O$273! T#$h$!
-*$2k$288$816-<«/L-,/14H$! /6T6HETESNIN/ 6881/ 19 TF-KF/ 5 16-O 05286/ 8- 2! LSTF$$2!8EHS, 1$!
/58i$26$%0!!

A</ $N$TI/=>(eh!8t6-HS, $8!/16-K8SUG . 2!/**, - /6#1§2!* 5L 46 HINS/4GC/ T8~ 2! FaT#I* —<<42 . |
§218,/676-21*,-0-162._1$2 ./ . $0$2131 /676-2/ L<B! L$#/Hs-,31 /28! 8847, 4L 578~ 2! *-1$278/<1 92!
6-27,/%117-18/1/7,$281/28!* /11, 2162 HI%S/ 4G/ 18- 2% THEOUSHSU!1#$!, $4$/ , 648, 1*-421$8!
=STITH#/T %-64/<! ,$</ 18- 20#4*%! $26-5,7 . 81 O-,$! , $Nc$676-2! F*(! ehl! " #84,! ,$6-00$28/74-2!
F/%17-16-2%88$, 1%-68/<!1840$ 2% - 2%! F#$2!88%7,4L5762 . 1/ 1* 5L 46! HIUS/<4G/ 18- 20!!

(C
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"#$ SH9T&' N #7967 1 "6&" 1B ABIS N"4$57"059" - ; '9&67 ; -7 #M'

MIH/ 4$7;1-NIN,$$1/2816-008$, 68/<17--<h1%547 F$<«<I TH$IHINS /4G /762!, $j 56, $O$27%! /2817, $!
$/%;17-15%$1%26$12-1* . . /OO . 1%Chkeh!/,$!,$J54,$80!" " 5**$21$7! /<1 f=>("h!427,-856%8!
T#,SSIN, $$17-—<hIg217#$8, 1%, /6TA6SUN Z ~—  <$IS5He-21"" /LSWIN*$S2ES/1@/*31/ 281 +/</ 840!

"HEILS2BNET!-NIE27$, /676HS! FSL! 8t - 21626<58$! (h!,$85662 . 1844C!%*/6$!/28!0$0-, ; 18K
O/28%31=hkO* ,-HE2 . |/66$eLE<ET ; 1/6,-Uh!-*$, /762 . ¥h; W1SOU3!/281?hI$<4O82/762 . 11#$12$$8!
1-16-O*&$!-, 82%7/«W%-NTF/ ,$)-6/<<;; 185$!7- k1% O /%UsHS! 88U Cl*/6$!/28!0$0-, ; |, $3 5¢, $K
O$2MIfML,/O-HI$7!/<3I=>==h!!

X042 . IHEW5/<4G/ 162N~ 18/7/16-O05286/76-2!- Wit/ 62 . |, /6%$h!™ ,4H/6 5 16-26$, 20N -, 1$28!
5%$,%fZ, 7 ;1871 /81=>=Ch0!""#8%!*, - L<$O!6/2!L.$! /88, $Uh$8IL ; 18SKEBS27EN ; 42 . 17#$!8/7/1/28!
* $H$2762 . 167%! , SKEBS278NE6/ 76— 231 /%1%5 . . $UTSBIL ; | EWS!IST!/ <01 f=>(e3!*(!?h!

=%5";"; #'5; AM85N; " #' EDIN"S%4'9: 'ASHH 1 %9'5; 5M4"4'5 ; A6 EE$; 659" ;!

921<428! FaT#IUSHS, /<1%T1586$%! 62! T#$1<473, /75, 3 A<-$1GS, 1§71 /< F=>= (h!%T, $i$ 8! 1#$! 2$$817-!1
6-2%8$,! /! 88HS, %! /58t$26$! F#$2! *</2242 .1 /28! 8%k . 282 . ! 6476G$2! %6¢$263! 7,/6262 . 162!
-,88,17-1626,$/%$!*/ , 1666* / 211 %6ES218NG6! 6 - O*$7$26$31%5** -, 731 /281 /6#4$H! 1#$1421$28$8!
-5716-O$h!F*01?7>=h0!!

" H#8,$1/ , SIUSHS, /%S 8ESU!I TS . (3L A-$TGS, 1$71/<31=>= (Ul 5> *$21$71/<(31=> (" ul/28! = /284#/5%!
$N/<I=>(CchlT#/TINS . . 71>, -HEBE2 . 16284HEB5/<4GE81%—-<5T8-20IN-, !7, /8282 . 1 /281%5** - 762 . |
O/18,8/KIN-,188HS, %$!/586$26$%0!M66-,882 . 17-1 - /28#/5%1$711/<01f=>(ch3l4 - 1*, -RE6T!, $H5<TH!
Uit -5<8IL$!8*</ ; $8162!*$,%-2/<4CSBIHENS/ 4G/ 76— 2%3! /28ING . 5, %! Yt - 5<BIL$1H O *<ENE$ 8! 7-!
* US271-2<; 12N-, O/ 18- 2! TH/ 1180}, $<BH/ 2717 1*/  1668* / 2101 / 28V F41#621 1438, ISP *$67/ 18— 200!

MIL,-/88,1/**, - /6#!T-1H5/ 4G/ 18- 21F /%5 . - $h7$8!7-18SHS<-*17, /6262 . 1/28$/ , 242 . 1O /K
18,8/ N7 195** - 118/7/HIN5/ 4G/ 18- 216216476C$2 65265 1%$7762 . 10192!-, 88, IT-182%5, $11#/111#$!
Hi%5/<1 8%%é . 21 /28!6-21$27! F$,$!6-,,$67! /28! 6-20%71$273! =2 ;88$,! f=>(Dh! ,$*-,7$8! 7#/1! /!
#/28K-2IHIUS /< F /% 8$HE<-*$8!T#, -5 . #16-<«/L-,/T18H$'H$, 2/65</ , 18U . 2!*, /6766%$0! - 158 ; !
, $H5<T0I6- 28, O$8ITHSKO* -, 7/26$!-NI* , ~HE8E2 . 1BENS, $27IN-, O%!-NI8/7/HEN5/ 4G/ 16-21%626$!
THUSIN-, O%!6-5<81* , ~HEBHIBENNG, $27!* ~ AL EETASHIN-, 1>, $U$2762 . 1T#$162N-, O /18- 20!!

90*,-Hi2.16-005266/76-2!16</ ,47; IL ; 19416482 . 1%+ $66NE6! %68$26$!</2 . 5/ . $1T-1*</821</ 2K
.5/ . SIF/%I# . #<4 . #1$8IL ;122 88, If=>(D!Z,/; 1§71/ =>=(h3!/ 28! - /28#/5%'$7!/<0Hf=>(chl!
M66-,862.17-1Z,7; 1811 /0 F=>=(h3! ., /%, —-T%! 6-O05247; ! OSOLS, %! Ui#-5<8! L$! *, -Hs8$8!
FeT#162N-, O/A$P*</2/T6-2%1T# /T 88NS, IN, - O 1T#-%$!* , -HE8S8IL ; 1 /28IN-, IT#$! F48$, 1 %64$ 2K
T6N&6!6-005247; (1!

Q83-1757- 8/ U F$, 1%t - F217-14#/H$! /1 *-UeTEHS! SNNS67! - 21 $2#/ 2682 . 1 1#$1 5288, %1/2842 . !
/28!$/%$! -N TS 5U$! -NI8/T/THWS/<EG/T8-2!L ;1 E - ; $,1 11 /O F=>=>h0197 F /%! -, TH <! T-!
6-2%8$, 1#$, $1F /%! /A%-1$0*4,46/<|$HEBS26$ 1% - 42 . [TH#I6#/ «$2 . $!, $</1$8!7-1*, -HE8E2 . !

0)
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HIB$-1757- &/ IUSBH! /HITHSINE**~ TI-NIHEB$- 1757~ &/<H6-5<BISPS, 11BN, 71/ 281 L$l<Hiih!
0$27/<;18$0/2842..0)!

N'G"1$ P-1'$_/&0"20-%& . . 742(<§"+§Q2<*-/$L)60&"2+($
|

Ed.#$,1B856/18-2!42%187576- 20! #/H$! LS . 52! 7-1$O*#/MGS! 1#$140* -, 1/26$! -N! 8/7/ HiN5/<4G/ 16-23!
F#i6#180!,$ . /,8$8!/%!/1C$; 16-O*-2$27!-N1g2N-, O/ 76-21<41$,/6 5 1fn$272$, 1$71/<031=> (chlM%! ™, -H$8!
821THIN O$T/K0; 21HSWNI%T58 ; 3174/ 2CH!T-187%1/ 2/ <; 166/<1/2816-O 05246/ 16H$! 2/75,$318/ 1/ HEWS /4G /K
T8-218001% 7/ TI-NITH$IS/ , 282 . 1™, - 6SWhIETSNI621T#$1<$/ , 262 . 1$2HE, -2 0 $27! -N! 6876G$2 16452650 \NT$23!
6478C$2!%66$526$! 877/ HIUS/4G/T6-2! 80! L/%$8! - 21%64$276NE6! 8/1/3162H-<HE2 . 1 /5T#$2T46! h6ES2TENE6! , $K
U/, 641>, -63$31/2816-O05286/752 . Ih6ES2TENEEING2842 . 43! F#H46#!/<h-1-N1$2!-665, %l62!#8 . #3, 1$8K
56/16-20IM%!I8/ 1/ 1HENS/EC/18-21%</ ;%1 /1<, . $!, —<G1/ 2814/ %I%7, -2 . 1*-T$276/<ILE2NGTHIN-, 1 7#$1aN, - O!
8/1/17-1C2-F<$8 . $b!N<-F!142! 6476G$2! 166526531 7! 8ot 2-11%5,* 462 . T4/ 11 #4 . #! $856/18-2!6/2! /<%-!
LS23NGTIN, - O lT0N21T#SIL/%08%! -NITHS!, SUS<ThI-NITHSILSHTI* , /67660 -NITHIIOST/K' ; 21#$%!%758 ; 318/7/!
HE5/<4G/ 18- 216214 = 1#-<B%IO/ 2 ; kSh-2%1/** <46/ L<BIT-1HE . #3,1$856/ 18- 217-M5** - | T4758$2TTk$/ , 2K
§201921/21$0%*¢,86/<1%7158 ; 31 A/284C/ ,1$1! /<01f=>(eh! ,$*-,1$8!/16-«/L-,/14H$!6-5,%$! LITF$$2!, $K
%S/ ,64#3,%31$856/7-,%3!/281%7158$27%0! " #%! SP/O*<$! . dHF! /1 %566 SUUNS<!6/%$ !t - 62 . |ESL . #$,!BB5K
6/76-216/21L$2$NETIN, -O!18/1/ HIUS/ 4G/ 18- 21 FHS 21811801/ ** , —* 4/13<; 1/**<4$8(!

4'/,--(#, 1768/ (8™,)"894'1"8" (1/:"18'O*' (O '6) *"15L(*6 (4" +4/1,#,-,5;'/, 618"
!

<5, (-, 34:"0™)4;=0™2'/, 6180 (S, . 1, TH"6)*" 151 (*6.(1""$16*")i$'Okk: " ()" (Bh: ")/ 1"$" (1/ "> "
1) /) H/1, 8, -, 53 QF /L B/, ++B)Hs ™ -, 57 4% L (1, 380"/, 618 1 $16%")i$ 0" 1K1, *6/" '8,
k2 H16/161™ 3 BOA'S AG™) /1) 5'1"$6-48'681) 5% "B () (/(. (C:H) (. .I'<: 0" ™)/, 61(5 > -, 1M (U
O* ."13, 1+ @S/ (- O (388 +, SK 1" TORE, 0™ 15 G"S S syt (o F" T, 0 4T 2" ) L3 68) 5"
1O/ CO(SE: (B*"S.5™1 (74)57), . 1b, 184,13, 1+ (@/8™"> " 15") /" I'SI6*)I8'/ , 6-'#"58) "> .-, 1§) 5'L: 41", 0)"
[, QCH; 685, ) ) SO/, 3 (L L0 <1, 65 (R TISB (D, )ECIBH YIS /() B () CHUI
6)* 1S () *4)5", 3 TI6(ADR)5E )*'4" (/2187 () 16/ b: " " ()% *H3/6-4;" (38, /4(L*"OM= "0l 64-"$: , , i)5'
13, 1+ @/$1886"$7B O (/ (. (155" BLE )L, 4: "6 ./, +4)5'6) *" 151 (*6 (4" /6114/6-6+"+ , *6-""EF}. "=
)3, 'GY*" I5L(*6 (B H/L, 8, +"4) (-8 150 1/ 2 Ok-"#"" (), .™)=$, 61/"0/ , + . 1" ") ST $6k™ , 3" O (-3 91"
O**QCTIS6(HD(, )'E, ,-$3,1'6)* 151 (6 (4""1"$" (1/ - " 191 @$4542$2 ('S8 +, - . 1) /!

!

S4.5,$!(" 16<<BH7, /78!, $6-O0$28/7-2%IN-,1$856/1- %621 Ed . #$, |B856/ 18- 2!7-15%$!8/7/HIUS/<4G/K
T8-211$6#2-<- . ; [T-195** - TH758$27141I<$/, 262 . 01" *#$!,$6-O O$28/ 78— 2%16 - 2%8%7!-NIN-5, 7S *%01 S8, %73!
TH$192878/18-2!%1$*16- 20485, %! T4, SSIN/GT- %' 1%$7762 . 1$856/16-2/<! . —/U3162H$TE . /762 . I /H/ &</ L<$! , $K
%-5,68%31 /28! _$7762 . 17-1C2-F!1#$!%758$2131 2/0%<; 11/, . $11 /584326301 98$27eN ;62 . 1 . /> L$TF$$2!
$856/74-2/<! . -/<U3! ,$%-5,68%! /H/8</L<$31 /281 T#$IL/6C . ,-528!/28!%Che<th! -N1%T58527%! /, $! $h$278/<!
§2!-,88,!7-16-20E88$, 17- I F#/11$P1$211%*$68Ne6!8/ 1/ HINS/ 4G/ 18- 2!T-—<h16/ 2! L$IS%$8!7-1/6#ESHS %> $K
BINGG!<B/, 262 .1 . ~/HHIMUL/2I$P/ O*<FIN-, 1T#S$!T/, . $T1%T58S21! ., ~5*INATIEHIHET/<IT-168S 278N ; | F#STHS, !
8/1/ H{N5/ 4G/ 16-218012$$8$8!7-180* , -H$!/2/<; 166/<!-,16-O 05246/ TEHSIHChc<th! -, 1L -T#)I" " #$!, $/%-2!
Wl T#/11/16$,1/6217; *$1-NI18/ 1/ HNS/ 4G/ 1621 T-—<I-NI/16$,1/821%5LR$6T! /,$/1 O/ ; 1%5**— 11 /2/<; k3!
L5770/ ;12-TIL$I/**,—* 4/T$IN-,16-0 05246/ 18- 2! 2$$8U0IN!T#$1$856/ 16— 2/<1 /4O WHIN-, IL-T#1/ 2/ K
;%! /2816-005286/76-2311#$2!1411 O/ ;1 2$$817-14$/ , 6#IN- | -TH#$, ILST1$, ! - *78- 293! $760! **#$! %$6- 28!

&
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WIS 12H-<HSWITHS!> , $*/, /16-21-NIB/T/HINS/ 4G/ 18- 211$6#2—<~ . ;1/28!71,/8262 .10/18 8/ A%1T-105**- 7!
T#86,15%$01BO*<- ;42 . 16-<</L-,/T8H$!/ 6T8HETESHIE218O*<SO$27/ 18- 28016 . #<h . #1$81821T#$!T#4, 1% 7$*0!
"HSIE20*E, /76-2IN, - OlY -6#$I1$71/If=>=>h3! - 2; 88, If=> (DI Z, / ; 1§71/ <01 F=>=(h3!/ 28! - / 28#/5%!$7!/!
f=>(chIC2-F42.1/28!/654,62.1C2-F<$8.$!/,$!421$ . ,/1$8!/676H3< ; 1621H/ ,&-5%!IN-, O%! -NI6-<</L-K
J16-21/281* ,-O-18%!,$/<1$2 ./ _$O$21!-NT#$!1/, . $11%158$27%0192! /88418~ 23IN$$BL/6CI*</ ; %1/ 218OK
*_ /21, —<$li21<$/, 282 .0\ E-F$HS$,31 /1 BINGBS<T! */, 11 -NITH$! >, - 6SUh! %! . $7762 . INSSBL/6C!7-! /nh!
1#$15288%,%7/2842 . 1-NI8/7/Hi5/<4G/ 16~ 201 S$SBL/6C! - 21HINS/ 4G/ 18- 2%16/2!L$! >, -HEB$8IL ; 1$856/K
1-,%3!, $%3$/, 648, %31/281*$$, WILST!I-T#$, IN-, O%!-NINS$BL/6C!/, $!/<h-12$$8$80IUSS!T-1#$16-O*<$P47 ; |
-NI$H/<5/18-214218/1/HIN5/ 4G/ T8~ 21821 64T8CS 2166326 $3!<Sh—-2%!/ , $1<B/ , 2$817-INe28!/21$/% ; K1 -KS%$!
$H/<S/18-21%-<518-217-1*,-O-1$IN$S$BL/6C! /28! /'i$Hh! HUS/4G/T8-20! 4-2856762 . | THiN! 41$,/75,$!
,SHISF1<$/ 8! 7-1T#$!188%6-HS, ; 1-NIQ8hL/L!T%$$! Sk 5,$! (DhOIM%!/IN, $$!/281$/%; KT-KS%$! - 262! *</TK
N-, O3 QEL/LI*, -HEBENI THS! -**— 75247 ; 1T-10$715*1 /1*$,%-2/<I$P*$,60$21! -NHEWS/ 4G/ 18- 2! $/%E< ; !
/28!-5T1,$16#!7-1/1L,-/8!/58t$26$31 /N F$<«<! /%! . /T#$, INS$SBL/6CIE2! -, 88, 17-1$2/ L<S! /UhSUns2 . 1 T#S!
5288%,%1/28/ 1447 ; | -NIHEW5/ <G/ T 2019716% 4 - *$81T# /11621 /88876~ 217-1Q80 L /L3 -T#3, h-<578- 2% Fe<ILS!
8U6-H$,$8! -, ! BFHE<-*$8!T-1#$<* FET#! T#S! /1SN0 $27! >, - 630! M2-T#S$, | /1SN O$21! O$T#-8! d%!
#-0162 .1 /1*5L 6! HIUS/ 4G/ Te- 21 F A</ S0 $71 /<031=>(eh!T-1$26-5,/ . $! , SNBOTEHS! T#42CE2 . 01 B&T#S, 1 /%! /!
N-,O!-NI/2! /'%%$HhO$2716-28567$8! LETF$$2!$856/7- %! /281%158527%! -, 1 /%! /16-K8$Mé . 21 /** , - /64!
-*$21/281-517,$16#$817-1<-6/<16-O O52476$H!7- . $T#8$, FT#!1$856/1-, %!/ 281%158$ 211921 7#$1$283! /%!
/1%1/28K/<-28!,$6-00$28/1t-2318$1/&<$8162N-, O /18- 218!, -HE8$8!62!1S4 . 5, $1 (0!

(+
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Qih1/L!fSE. 5,8 (Dhlghl/21-2<4281*</IN-, OT# /11 /<«<- FhI5%$, %!7-18%6 . 21/2818%*<~ ; 1ISP*$, 40 $27%!7-!
$H/<S/1$! TH$E,! HINS/ 4G/ T6-200! B/%; KT-K8$*<- ;1 $P*$,608$27H! 6-5<8! L$! 6,$/7$8! 5462 .1 Qi%L/LM!
=228 *</IN-,001M2/<; 166! 8/%#L -/, 8%! /28!%6/\NN-<81 T$O*</T$%! WO *<N ; 1 $P*$,40$27! 8% . 2! /28!
12/<; Wh0THSI*</IN-, O ME5>* - Thl/%h-1/2-2 ; O-5%1*/ , 1468*/1-2!/28!*$,%-2/<EC$BNS$BL/6C3IT-10-K
TBH/T$IL,-/81*/,1866* /18- 200 XUS$! 6/%$!%6$2/ 4% 8$O-2%7, /18! 1#$! Sh/LET ; | /28! SUENS<2$ihh! -N! T#$!
*</N-,0162!/88, $162 . 1T#$! B8NS, $2712$$8%!-NI*, /67876~ 2%, %3!, $$/ , 648, %31/28!$856/7- , %!

PHS0 (/<IMISUS, 19652/ 6 10# - F42 _ 1#-F1/1HW5/<18/1/1R-5,2/<%1! F-5<815%$! Q&% L/ LI 7-1/2%F$, !
JONT8-2%/L-5T1T#$!T, /8SK-NI-NI#S, 18U . 21/<1$, 2/18H$N! /2818%,4HS! 8$%E . 2IN$$BL/6C!-21#-F!/6K
15/<1%/ | 1668* / 2T%! F-5<8!,$/6717-1#3$, IHIUS/ 4G/ T4~ 2%0!f - -5,6$" 1 4#-41$71/<31=>= (31> "h!

5.5! Limitations

HE O/WS, ! THSNN! F /%! 6-2%T,/82$8! L; 1 TRO$3! -1 47%! Ne2882 . %! OS%T! LS! 6-2%68%,$8! FaT#E2! TH$!
6-213P7! -N!%-O$! GO8T/18-2%01 Z$28, /<5 3 THSUS! , $h5<Th! 6/22-T1L$! . $28,/<4G$8! 858! 1-1T#$! hO/«!
W/ O*<HICH!HF( 1/, 186<HhN0! " "#E%! %758 ; 31#- FSHS, 31800! J5/<41/14H$16212/75,$31/28!T#S!, S8/ , 64! j SSUK
18-2%F$,$!$P*</42$8142!/16-21$P131%-1H/<4887; 16</40% O/ ; 12-T1L$1065** - 7$801 S5, 7#$, 0 -, $3! - 2<; |
-2%16-8%,F/%1626<58$8162!7#3! O$1/K; 21#SU%! %758 ;31/28! _§HS2!T#/111#$! %S/, 643, 1#/81<40i71$8!
L/6C. ,-528!IC2-F<$8. $31#$h$IEOLT/ 18- 2%18O* /67881181213, * , $1/76- 21 -N1T#S!, SRS 641/%!* ~4iK
WL<H!S, , -, W3 USLRSGTEHS! 6278, >, $7/76—2%3! /28! L&/ w01 92! /8876-23! /! O$T#-8 <~ ; 1 <4O&T/18-2! #/%!
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6! Conclusion

6.1! Answering the Research Questions

167$, /75, SKL/HS8I/2/<; 41>, ~HIB$!/10 -, $16-O* , $HS2HHSIHISFI-NIATIGS2! - 61$26$18/7/1HIHE /<K
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6.2! Study Contributions and Future Directions

!

"HSING28E2 . I -NITHENI TS U6 - 21,4 5T$!T-1T#$!65, , $271<47$, /15, $1621%$HS, /<IF/ ; WL ; %O *,-Hi2 . 1-5,!
5288%,%1/2842 . I-NI8/1/Hi5/<4G/ T~ 2142!T#$16 - 21$PT!-NI1 4478G$2! - 6632601 S8, %7 ; 31 T#H$la<<SHT, /76-2!-N!
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<$/,262.01!

!

[/%$8!-2!,$6-00$28/7-2%3!/21$0*4,46/<!5%$!6/%$1%758 ; 162! Eé . #$,1B856/ 76— 218!/ 1<~ . 46/<12$P7!
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82 .18/1/HN5/ 4G/ 16-2!/618HETESN162!14 = 1/2816-2856142 . | /21$0*4,66/<!%758 ; 0!
!
!
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