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% !he o&'e(tive of this resear(h was to stud3 the (areer progress 

of state universit3 mem&ers8 &oth male and female8 in terms of 

gender and the individual and organizational fa(tors affe(ting their 

(areer progress. <urve3 resear(h was used for gathering data from 

the samples8 (onsisting of => professors8 ?5 males and ?5 females8 

and => le(turers8 also ?5 males and ?5 females8 from A state 

universities &3 stru(tural interview and in-depth interview form and 

additionall3 through o&servation &3 the resear(her.
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 !he results of the resear(h revealed that most professors are 

55-5C 3ears of age8 hold a do(toral degree from a&road8 and have no 

administrative position at present. <event3 per(ent of the positions 

at the start of their working were le(tureships in higher institutions 

and =>E of those were transferred from other government servi(es. 

Forking &ehaviors revealed that males taught the su&'e(t more 

appropriatel3 and with &etter knowledge8 (apa&ilities8 and interest 

than the females. !he males also were a&le to do resear(h in 

addition to le(turing to other organizations as guest speakers and 

re(eived  a more appropriate num&er of su&'e(ts and tea(hing hours 

than females. !he males also had an opportunit3 to 'oin (onferen(es8 

a(ademi( seminars8 and to present papers &oth in !hailand and in 

other (ountries8 and the3 re(eived more resear(h funds and Þ nan(ial 
support for a(ademi( work than the females did. Moreover8 the 

females still had household task responsi&ilities8 unlike the males. 

Hurthermore8 gender identit3 and gender attitudes were the main 

fa(tors affe(ting (areer progress. Males were more a((epted in an 

administrative position than females8 and the males were promoted 

more freIuentl3 than the females despite having the same age8 

eJperien(e8 and other personal IualiÞ (ations.
 Considering the opinions of the individuals toward their (areer 

progress8 the femalesL opinion (on(erning work8 pla(e of work8 

position8 and in(ome were higher than that of the males. Hemales 

tended to pa3 more attention to working at the same pla(e more 

than the males did. On the other hand8 the males paid more 

attention to (hanging their position than the females. 
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 !he individual fa(tors impa(ting the (areer progress of 

professors were (omprised of eJpe(tations of life8 working attention8 

a(hievement orientation8 fun(tional awareness8 and responsi&ilities. 

Organizational fa(tors were (omprised of poli(38 planning8 promotion8 

and support su(h as funds8 materials8 and other fa(ilities8 in(luding 

organizational (limate and organizational (ulture.

 Ns for the individual fa(tors of the le(turers8 those that 

were still in the same position after more than ?> 3ears found 

that their personal opinions (on(erning preferment pro(ess8 la(k 

of motivation8 and time management were the main fa(tors in 

their (areer progress. Organizational fa(tors were (omprised of too 

mu(h routine work8 too heav3 of a tea(hing load in man3 su&'e(ts8 

having to tea(h pra(ti(um (ourses8 student supervision8 (onsulting 

on student a(tivities8 and other (ommittee duties. On terms of their 

future8 males eJpe(t to progress to higher positions more than the 

females do.  
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4S=.#$C'=+=!86 !!"MW=F V4S9*; >?,9FC'+=!86 ! >?,C&.89FC'+=!86 ! 
>?,NW!&%+=!86 ! >?,F'=3=D+=!86 ! >?,!=\=6?!"M+=!86! !=M=#$%=4S=. !&7>B
+=!86 !9D,B."A'+=!86 ! V4S9*; >?,>6"+=!86 !:6O<>?,+@*A=+=!86 ! >?,<&*A6 
+=!86 !:6O<B."A'+=!86 !  :6O<+$D0+=!86 ! >?,36$:=6\"6*$2 :6O<F=?$%'+=!86!9D, 
*=63&f%G  >?,.$8$+=!86 ! >?,+$D0*66B+=!86 !

$% ÃÑ°»ÃÐÈÒÊ¹ÈÒÊµÃ !



ÃÑ°»ÃÐÈÒÊ¹ÈÒÊµÃ ! $&

¡ÒÃÇÔà¤ÃÒÐË !¢ŒÍÁÙÅ

#$N>6=,: !D&*A?,C=706,%=*6  >#=B98*8;=7:f$7%='9D,D&*A?,*=6C5 
7=.4S#'!H$8$N%$7F66?.= V4S9*;  6S<'D,  9D,#$N>6=,: !0122&'CGIBGXD8;<>#=B*S=#:.S=
Y.<=%GF4S#'*=62&4D54&3>#=BHGIM<7>58<3 9D,.5N!.<Y.6E0M<7>#=BN6G'7

¼Å¡ÒÃÇÔà¤ÃÒÐË !¢ŒÍÁÙÅ

 1L XES4567859:.;7+=!86=2=6' !
  1L1 D&*A?,C=706,%=*6 XES4567859:.;7+=!86=2=6' ! 2=*8&#<';=7 
25.#.  RQ  >.  BG>"?D&*A?,4&7.G[

µÒÃÒ§·Õè  1.1:  D&*A?,C=706,%=*6M<7XES4567859:.;7+=!86=2=6' !

 1L <='"
   1L1 `Qn`a 0i  a PJLJb      1     JLJb      `     1JLJb
   1LP ``n`K 0i               K JQLQQ 1R   8JLJJ    PP  bRLRR
   1LR JQ 0iM@[.V0     P  1RLRR  1     JLJb     R     1QLQQ
 PL 6,4&3*=6+@*A=!E7!"4
   PL1 06$ff=)C  R    PQLQQ     J    aQLQQ     K     RQLQQ
   PLP 06$ff=N<*           1P   8QLQQ     K    JQLQQ    P1     bQLQQ
 RL !H=.CGI23*=6+@*A=!E7!"4
   RL1 Y.06,NC+    Q     Q       R    PQLQQ     R     1QLQQ
   RLP 8;=706,NC+       1`    1QQ      1P    8QLQQ   Pb   KQLQQ
 aL !=M=CGI23*=6+@*A=!E7!"4
   aL1 #$C'=+=!86 !NC>).)D'G     `   RRLRR     `     RRLRR    1Q     RRLRR
   aLP #$C'=+=!86 !!"MW=F       `    RRLRR      `     RRLRR    1Q     RRLRR
   aLR !&7>B+=!86!9D,B."A'+=!86 !     `   RRLRR    `     RRLRR    1Q     RRLRR

ÅÑ¡É³Ð·Ò§»ÃÐªÒ¡Ã ¨Ó¹Ç¹ ÃŒÍÂÅÐ ¨Ó¹Ç¹ ÃŒÍÂÅÐ ¨Ó¹Ç¹ ÃŒÍÂÅÐ
ªÒÂ (n=15) ËÞÔ§ (n=15) ÃÇÁ (n=30)



%' ÃÑ°»ÃÐÈÒÊ¹ÈÒÊµÃ !

 `L !H=.W=F!B6!
   `L1 )!4                    Q     Q        P   1RLRR     P      JLJb
   `LP !B6!                 1R    8JLJb     11     RbLRa    Pa     8QLQQ
   `LR B;='_ :';=               P    1RLRR      P     1RLRR     a     1RLRR
 JL 25.#.3"86
   JL1 VB;BG                    R    PQLQQ      `     RRLRR     8   PJLJb
   JLP 1 >.                   a   PJLJb      `    RRLRR     K     RQLQQ
   JLR P >.                   `    RRLRR      R    PQLQQ     8     PJL`b
   JLa R >.M@[.V0              R   PQLQQ      P    1RLRR     `  1JLJJ
 bL 859:.;7#$%=*=60122"3&.    
   bL1 +=!86=2=6'! 6,4&3 11    a    PJLJb     P    1RLRR     J    PQLQQ
   bLP +=!86=2=6'! 6,4&3 1Q   11  bRLRR  1R     8JLJa    Pa     8QLQQ
 8L 6='V4S0122"3&.8;<N4O<.
   8L1 RQ_QQQnRK_KKK 3=C       P    1RLRR      R  PQLQQ     `     1JLJb
   8LP aQ_QQQnaK_QQQ 3=C       K    JQLQQ     1Q     JJLJb  1K     JRLRR
   8LR `Q_QQQ 3=CM@[.V0         a    PJLJb      P    1RLRR     J    PQLQQ
 KL <='"6=%*=6H@70122"3&.
   KL1 PQnPa 0i                P    1RLRR      1      JLJb    R   1QLQQ
   KLP P`nPK 0i               1Q    JJLJb      `     RRLRR   1`     `QLQQ
   KLR RQ 0iM@[.V0              R    PQLQQ  K     JQLQQ    1P    aQLQQ
 1QL 859:.;736$:=60122"3&.
   1QL1 VB;BG                  R    PQLQQ      8    `RLRR    11     RJLJb
   1QLP 6,4&3W=>#$%=          a    PJLJb      P     1RLRR     J     PQLQQ
   1QLR 6,4&3>?,            J   aQLQQ      a     PJLJb    1Q    RRLRR  
  1QLa 6,4&3B:=#$C'=D&'      P   1RLRQ      1      JLJb    R   1QLQQ

ÃŒÍÂÅÐÅÑ¡É³Ð·Ò§»ÃÐªÒ¡Ã ¨Ó¹Ç¹ ¨Ó¹Ç¹ ÃŒÍÂÅÐ ¨Ó¹Ç¹ ÃŒÍÂÅÐ
ªÒÂ (n=15) ËÞÔ§ (n=15) ÃÇÁ (n=30)

µÒÃÒ§·Õè  1.1: ^8;<e



 11L 859:.;7N6$IB3662"7=.
   11L1 F.&*7=.36$A&CN<*%.:6O<    Q      Q      Q      Q     Q       Q
        6&T#$!=:*$2              
   11LP MS=6=%*=6!&7*&4<OI.         J     aQLQQ    R    PQLQQ  Q      RQLQQ
   11LR <=2=6' !6,4&385*#;=<"4B+@*A= Q     Q     Q      Q       Q       Q
   11La <=2=6'!6,4&3<"4B+@*A=      K     JQLQQ     1P  8QLQQ    P1   bQLQQ
   11L` <=%GF<$!6,_ *$2*=6!;#.8&#    Q      Q        Q      Q       Q       Q

 2=*8=6=7  9!47>"?D&*A?,XES4567859:.;7+=!86=2=6' !  CGIN0U.8&#<';=7
RQ >. N0U.%=' 1` >. 9D,:f$7 1` >. BG<='"6,:#;=7  `` d `K  0i >$4N0U.
6S<'D, bRLRR 23*=6+@*A=!E7!"46,4&306$ff=N<* >$4N0U.6S<'D, bQLQQ 9D,23 
2=*8;=706,NC+ >O<6S<'D, KQLQQ N0U.%='6S<'D, 1QQ  9D,N0U.:f$76S<'D,  8QLQQ  
4S=.!H=.W=F!B6! 6S<'D,  8QLQQ !B6!9DS#6S<'D, RQLQQ  BG3"86NFG'7  1  >.  
859:.;7#$%=*=60122"3&. >O< +=!86=2=6'!6,4&3 11 6S<'D, PQLQQ 9D, +=!86=2=6'! 
6,4&3 1Q 6S<'D, 8QLQQ 6='V4S0122"3&.<'E;6,:#;=7 aQ_QQQnaK_KKK 3=C N0U.
!;#.B=*>O<6S<'D, JRLRR BG<='"6=%*=6<'E;6,:#;=7 P`dPK 0i N0U.!;#.B=*>$4 
N0U.6S<'D, `QLQQ 859:.;736$:=60122"3&.VB;V4SC57=.859:.;736$:=6H@76S<'D, 
RJLJb 6<7D7B=>O<N0U.XES36$:=66,4&3>?,6S<'D, RRLRR 859:.;7CGIN6$IB3662"NMS=C5
7=.>O<N0U.<=2=6' !!<.6,4&3<"4B+@*A=6S<'D, bQLQQ 9D,N0U.MS=6=%*=6!&7*&4<OI. 
)<.'S='B=N0U.<=2=6' !  6S<'D,  RQLQQ
 1LP D&*A?,*=6C57=. XES4567859:.;7+=!86=2=6' ! BGD&*A?,*=6C57=. 
06,*<34S#'  P !;#.  >O<  *=6C57=.Y.<=%GF<=2=6' !Y.B:=#$C'=D&'  9D,*=6C57=. 
Y.3S=.  Z@I7N0U.W=6,:.S=CGIY.>6<3>6&# 7=.C&[7  P  !;#. 4&7*D;=#%='9D,:f$7BGW=6, 
98*8;=7*&.  4&78=6=78;<V0.G[

ÃÑ°»ÃÐÈÒÊ¹ÈÒÊµÃ ! %(

ÅÑ¡É³Ð·Ò§»ÃÐªÒ¡Ã ¨Ó¹Ç¹ ¨Ó¹Ç¹ ÃŒÍÂÅÐ ¨Ó¹Ç¹ ÃŒÍÂÅÐ
ªÒÂ (n=15) ËÞÔ§ (n=15) ÃÇÁ (n=30)

ÃŒÍÂÅÐ

µÒÃÒ§·Õè  1.1: ^8;<e



%) ÃÑ°»ÃÐÈÒÊ¹ÈÒÊµÃ !

 1L *=6C57=.Y.<=%GF
   1L1 C;=.V4S!<.Y.6='#$%=CGIN:B=,!B*&3>#=B6ES>#=B!=B=6H KPLb`   KQL1a  K1La`
  1LP C;=.V4S!<.Y.6='#$%=CGI867*&3>#=BH.&49D,>#=B!.Y2   K1L8J  KQLQ`   KQLKJ
  1LR C;=.V4SC5#$2&'>#3>E;V0*&3*=6!<.Y.98;D,#$%=      8QLPa b`LPP   bbLbR
  1La C;=.V4S.5>#=B6ESY.6='#$%=CGI!<.V0366'='9*;:.;#'7=.  8RLRK   8PLab   8PLKR
     W='.<*
  1L` C;=.V4S6&325.#.6='#$%=9D,25.#.%&I#)B7!<.CGIN:B=,!B  8bLbP   8`L8a 8JLb8
      Y.98;D,W=>*=6+@*A=             
  1LJ C;=.V0NMS=6;#B*=606,%"BC=7#$%=*=6CGI2&4Y.06,NC+     bPLaa   bQL8K   b1LJb
    <';=7.S<'0iD, P >6&[7
  1Lb C;=.V0NMS=6;#B*=606,%"BC=7#$%=*=6CGI2&4Y.8;=706,NC+   bQL11 J8LKP   JKL`P
     <';=7.S<'0iD, P >6&[7
  1L8 C;=.V0.5N!.<XD7=.C=7#$%=*=6CGI2&4W='Y.06,NC+     8aLaK   8RLRa   8RLKP
     <';=7.S<'0iD, P >6&[7
  1LK C;=.V0.5N!.<XD7=.C=7#$%=*=6CGI2&4Y.8;=706,NC+     8QL`b   bKLJ8 8QL1R
     <';=7.S<'0iD, P >6&[7
  1L1Q C;=.C5XD7=.C=7#$%=*=6<';=7.S<'0iD, P N6OI<7    8`LKa   8aL`K   8`LPb
  1L11 C;=.B=*;<.N#D=C57=.NFOI<N86G'B7=.!<.:6O<        b1Lb8   8QLKR   bJLRJ
       C5#$2&'Y.98;D,#&.
  1L1P C;=..57=.CGI!<.:6O<7=.#$2&'*D&3V0C58;<CGI3S=.       bbL8P 81Laa   bKLJR
       Y.98;D,#&.
 1L1R C;=..57=.M<7XESN6G'.V086#28;<CGI3S=.Y.98;D,#&.      ``LJR `bLb1  `JLJb
 1L1a C;=.C57=.#$2&':6O<7=.#$%=*=68;<CGIC57=.           bQL`a  JKL1P  JKL8R
       :D&7ND$*7=.Y.8<.N'g.
 1L1` C;=.C57=.#$2&':6O<7=.#$%=*=6NF$IBY.#&.:'"46=%*=6     `aLK`   ̀ RL`J  `aLPJ
 1L1J C;=.N>'6&3C".+@*A=8;<W='Y.06,NC+                  1QLQQ   PQLQQ   1`LQQ
 1L1b C;=.N>'6&3C".+@*A=8;<8;=706,NC+        baL8P  8JLbK  8QL81

ÃŒÍÂÅÐ
ÅÑ¡É³Ð¡ÒÃ·Ó§Ò¹

ÃŒÍÂÅÐ ÃŒÍÂÅÐ
ª (n=15) Þ (n=15) ÃÇÁ

(n=30)

µÒÃÒ§·Õè  1.2:  D&*A?,*=6C57=.M<7XES4567859:.;7+=!86=2=6' !



ÃÑ°»ÃÐÈÒÊ¹ÈÒÊµÃ ! %*

   1L18 C;=.N>'6&3C".!.&3!.".C5XD7=.C=7#$%=*=6    8`LJ`  8PLa1   8aLQR
    1L1K C;=.N>'6&3C".!;7N!6$B*=6C5#$2&'N0U.6='3">>D     KPLPb   KaLR8    KRLRR
    1LPQ C;=.N>'6&3C".!;7N!6$B*=6C5#$2&'N0U.*D";B       KbLRa   KJLKb   KbL1J
    1LP1 C;=.N>'6&3C".4E7=.:6O<rs*<36B6,',!&[.     JPLK8 `8LPK   JQLJa
         C&[7Y.06,NC+9D,8;=706,NC+
    1LPP C;=.N>'V4S6&3<."B&8$Y:SD=NF$IBFE.>#=B6ESC=7#$%=*=6   KQL11   KPLRR  K1LPP
 PL *=6C57=.Y.3S=.
    PL1 C;=.ZO[<<=:=69D,M<7Y%S25N0U.Y.3S=.              JbL88 81LQK  baLaK
    PLP C;=.2&4N86G'B9D,06,*<3<=:=606,25#&.            aRLP1   JaLR8 `RL8Q
    PLR C;=.C5>#=B!,<=4W=%.,06,*<3<=:=6Y.98;D,#&.  R1L1`  `8Lba aaLK`
    PLa C;=.C5>#=B!,<=43S=.9D,N>6OI<7N6O<.            RRLab `bLKJ   a`LbP
    PL` C;=.C5>#=B!,<=436$N#?6<38&#3S=.             aaLKP RPL11 R8L`P
    PLJ C;=.Z&*6G4 N!O[<XS=CGI!#BY!;Y.98;D,#&.               RQLQJ  a1LPb   R`LJb
    PLb C;=.N0U.3">>D:D&*4E9D>;=Y%S2;='Y.>6<3>6&#         KQLa1 8`LaR  8bLKP
    PL8 C;=.4E9D3"86CGI'&7<'E;Y.#&'N6G'.                     PPL8J 18Lba   PQL8Q
    PLK C;=.4E9DF;<9B;:6O<f=8$XESY:f;CGI!E7<='"          aQLJR  `PLK`  aJLbK
    PL1Q C;=.4E9DF;<9B;:6O<f=8$XESY:f;CGIN2g30t#'            PKL1a a1L`P  R`LRR

 2=*8=6=79!47D&*A?,*=6C57=.M<7XES4567859:.;7+=!86=2=6' ! CGIY:S 
MS<BED#;= 6S<'D, K1La` V4S!<.Y.6='#$%=CGIN:B=,!B*&3>#=B6ES>#=B!=B=6H 6S<'D,  
KQLKJ V4S!<.Y.6='#$%=CGI867*&3>#=BH.&49D,>#=B!.Y2 6S<'D, bbLbR V4SC5#$2&' 
>#3>E;V0*&3*=6!<.Y.98;D,6='#$%= 6S<'D, 8QLKR V4S.5>#=B6ESY.6='#$%=CGI!<.V0 
366'='9*;:.;#'7=.W='.<* 6S<'D, 8JLb8 V4S6&325.#.6='#$%=9D,25.#.%&I#)B7
CGIN:B=,!BY.98;D,W=>*=6+@*A=  )4'C"*06,N4g.XES%='BG>#=BN:g.#;=N:B=,!BB=*
*#;=XES:f$7NFG'7NDg*.S<'

ÃŒÍÂÅÐ
ÅÑ¡É³Ð¡ÒÃ·Ó§Ò¹

ÃŒÍÂÅÐ ÃŒÍÂÅÐ
ª (n=15) Þ (n=15) ÃÇÁ

(n=30)

µÒÃÒ§·Õè  1.2:  ^8;<e



%+ ÃÑ°»ÃÐÈÒÊ¹ÈÒÊµÃ !

 *=6F&-.=+&*'W=FM<78.N<7 F3#;=6S<'D,  b1LJb  V4SV0NMS=6;#B*=606,%"B 
C=7#$%=*=6CGI2&4M@[.Y.06,NC+<';=7.S<'0iD, P >6&[7 6S<'D,  JKL`P V4SV0NMS=6;#B 
06,%"BC=7#$%=*=6CGI2&4M@[.Y.8;=706,NC+<';=7.S<'0iD, P >6&[7 6S<'D, 8RLKP V4SV0 
.5N!.<XD7=.C=7#$%=*=6CGI2&4M@[. W='Y.06,NC+<';=7.S<'0iD, P >6&[7 6S<'D, 
8QL1R V4SV0.5N!.<XD7=.C=7#$%=*=6<';=7.S<'0iD, P >6&[7  )4'C"*06,N4g.XES%='
V4S0j$3&8$B=**#;=XES:f$7NFG'7NDg*.S<'N%;.*&.
 *=62&4N#D=Y.*=6C57=. 6S<'D, bJLRJ B=*;<.N#D=C57=.NFOI<N86G'B7=. 
!<.:6O<#$2&'Y.98;D,#&. )4'XES:f$70j$3&8$B=**#;=XES%='>$4N0U.6S<'D, 8QLKR 8;<  
b1Lb8 6S<'D, bKLJR .57=.CGI!<.:6O<7=.#$2&'*D&3V0C58;<CGI3S=.Y.98;D,#&.)4' 
0j$3&8$B=**#;=XES%=' >$4N0U.6S<'D, 81Laa 8;< bbL8P 6S<'D, `JLJb .57=.M<7       
XESN6G'.V086#28;<CGI3S=.Y.98;D,#&. )4'XES:f$70j$3&8$B=**#;=XES%=' >$4N0U.6S<'D,  ̀ bLb1
8;< ``LJR 6S<'D,  JKL8R  C57=.#$2&':6O<7=.#$%=*=68;<CGIC57=.:D&7ND$*7=.Y. 
8<.N'g.9D,6S<'D, `aLPJ C57=.#$2&':6O<7=.#$%=*=6NF$IBY.#&.:'"46=%*=6 )4' 
06,N4g. P 06,N4g.!"4CS='XES:f$70j$3&8$B=**#;=XES%='NFG'7NDg*.S<'
 *=6V4S6&3!.&3!.".9D,!;7N!6$B2=*:.;#'7=.6S<'D,  1`LQQ  N>'V4S6&3C". 
+@*A=8;<W='Y.06,NC+ )4'XES:f$7V4S6&3B=**#;=XES%=' >$4N0U.6S<'D, PQLQQ 8;<  
1QLQQ 6S<'D, 8QL81 N>'V4S6&3C".*=6+@*A=8;<8;=706,NC+  )4'XES:f$7V4S6&3B=**#;= 
XES%=' >$4N0U.6S<'D, 8JLbK 8;< baL8P 6S<'D, 8aLQR N>'V4S6&3C".!.&3!.".C5XD7=
. C=7#$%=*=6 )4'XES%='V4S6&3B=**#;=XES:f$7>$4N0U.6S<'D, 8`LJ` 8;< 8PLa1 6S<'D,  
KRLRR N>'V4S6&3C".!;7N!6$B*=6C5#$2&'N0U.6='3">>D )4'XES:f$7V4S6&3B=**#;=XES%='>$4 
N0U.6S<'D,  KaLR8 8;< KPLPb 6S<'D, KbL1J N>'V4S6&3C".!;7N!6$B*=6C5#$2&'N0U.*D";B
)4'XES%='V4S6&3B=**#;=XES:f$7 >$4N0U.6S<'D, KbLRa 8;< KJLKb 6S<'D, JQLJa N>'     
V4S6&3C".4E7=.:6O<rs*<36B6,',!&[.C&[7Y.06,NC+9D,8;=706,NC+ )4'XES%='V4S6&3B=* 
*#;=XES:f$7 >$4N0U.6S<'D, JPLK8 8;< `8LPK 9D,6S<'D, K1LPP N>'V4S6&3<."B&8$Y:S  
D=NF$IBFE.>#=B6ESC=7#$%=*=6 )4'XES:f$7V4S6&3B=**#;=XES%='>$4N0U.6S<'D, KPLRR  
8;< KQL11



ÃÑ°»ÃÐÈÒÊ¹ÈÒÊµÃ ! %"

 4S=.*=6C57=.Y.3S=.  XES4567859:.;7+=!86=2=6' !C&[7%='9D,:f$7BGW=6, 
6&3X$4%<37=.3S=. )4'XES:f$70j$3&8$B=**#;=XES%=' >$4N0U.6S<'D, 81LQK 8;<  JbL88  
6S<'D, ̀ RL8Q C5:.S=CGI2&4N86G'B9D,06,*<3<=:=606,25#&.  )4'XES:f$70j$3&8$B=* 
*#;=XES%=' >$4N0U.6S<'D, JaLR8 8;< aRLP1 6S<'D, aaLK` C5:.S=CGIC5>#=B!,<=4      
W=%.,06,*<3<=:=6Y.98;D,#&.)4'XES:f$70j$3&8$B=**#;=XES%=' >$4N0U.6S<'D,  ̀ 8Lba
8;< R1L1` 6S<'D, a`LbP C5:.S=CGIC5>#=B!,<=43S=.9D,N>6OI<7N6O<. )4'XES:f$7 
0j$3&8$B=**#;=XES%=' >$4N0U.6S<'D, `bLKJ 8;< RRLab 6S<'D, R8L`P C5:.S=CGI                
C5>#=B!,<=436$N#?6<38&#3S=. )4'XES%='0j$3&8$B=**#;=XES:f$7 >$4N0U.6S<'D,  aaLKP  
8;< RPL11 6S<'D, R`LJb C5:.S=CGIZ&*6G4N!O[<XS=CGI!#BY!;Y.98;D,#&. )4'XES:f$70j$3&8$ 
B=**#;=XES%=' >$4N0U.6S<'D, a1LPb 8;< RQLQJ 6S<'D, 8bLKP C5:.S=CGIN0U.3">>D   
:D&*4E9D,>;=Y%S2;='Y.>6<3>6&# )4'XES%='0j$3&8$B=**#;=XES:f$7 >$4N0U.6S<'D,  KQLa1  
8;< 8`LaR 6S<'D, PQL8Q C5:.S=CGI4E9D3"86CGI'&7<'E;Y.#&'N6G'. )4'XES%='C5:.S=CGI 
B=**#;=XES:f$7 >$4N0U.6S<'D, PPL8J 8;< 18Lba N.OI<72=*XES%=''&7BGDE*CGI<'E;Y.#&' 
N6G'. 98;XES:f$7!;#.B=*BGDE*)8N6G'.239DS# NF6=,XES:f$7CGIV4S6&3859:.;7+=!86=2=6'!
N0U.XESBG<='"B=*9DS# 6S<'D, aJLbK C5:.S=CGI4E9DF;<9B;:6O<f=8$XESY:f;CGI!E7<='"    
)4'XES:f$70j$3&8$B=**#;=XES%='>$4N0U.6S<'D, `PLK` 8;< aQLJR 9D,6S<'D, R`LRR  
C5:.S=CGI4E9DF;<9B;:6O<f=8$XESY:f;CGIN2g30t#' )4'XES:f$70j$3&8$B=**#;=XES%=' >$4N0U. 
6S<'D, a1L`P 8;< PKL1a N.OI<72=*XES:f$7'&7F&*<'E;*&3F;<9B;:6O<.5F;<9B;B=F&*4S#'
N0U.!;#.B=* 
 1LR <&8D&*A? !C=7NF+ N0U.!;#.:.@I7CGIC5Y:S%='9D,:f$7BGD&*A?,C=7 
Fm8$*66B9D,>#=B>$498*8;=7*&. D&*A?,N4;.CGIN0U.D&*A?,NkF=,M<798;D,NF+
BGXD8;<>#=B06,Fm8$ *=60j$3&8$8&#9D,*=6C57=. C5Y:S%='9D,:f$7BG>#=B 
*S=#:.S=98*8;=7*&. XES4567859:.;7+=!86=2=6' !BG>#=BN:g.N*GI'#*&3<&8D&*A? !C=7 
NF+ 4&78=6=78;<V0.G[



%! ÃÑ°»ÃÐÈÒÊ¹ÈÒÊµÃ !

 1L XES%='BG>#=BN%OI<B&I.Y.8.N<7B=**#;=XES:f$7    8aLb1      8KLKR       8bLRP
 PL XES%='BG>#=B*6,8O<6O<6S.9!#7:=    KQL11       KPL8a       K1La8
    >#=B*S=#:.S=B=**#;=XES:f$7
 RL XES%='BG>#=B!=B=6H>#3>"B<=6B? !V4S    8PLR`      8`La1      8RL88
    B=**#;=XES:f$7
 aL XES%='BG>#=B*DS=Y.*=68&4!$.Y2          8JLPb      88Lb`     8bL`1
   B=**#;=XES:f$7
 `L XES%='BG>#=B!=B=6HY.*=606&38&#V4S          81L8K      8JL8`      8aLRb
    B=**#;=XES:f$7
 JL XES:f$7BG>#=B<4C.8$48=B7=.8;<N.OI<7   8KLaR      KQLRP       8KL88
    B=**#;=XES%='
 bL XES:f$7BG>#=BD,N<G'46<3><3B=**#;=XES%='    KPL8J      K`LK1       KaLRK
 8L XES:f$7BGB."A'!&BF&.\ !*&3NFOI<.6;#B7=.    8QLb1     8aLaJ       8PL`K
    B=**#;=XES%='
 KL XES:f$7BG>#=B8&[7Y29D,C";BNCY:S*&37=.     bPLRa     bKL8R       bJLQK
    B=**#;=XES%='
 1QL XES:f$7BG*=606,!=.7=.9D,BG     81La`     8RLJb       8PL`J
   >#=B06,.G06,.<BB=**#;=XES%=' 
 
 2=*8=6=7 9!47>#=BN:g.N*GI'#*&3<&8D&*A?C=7NF+M<7XES4567859:.;7 
+=!86=2=6' ! Y:SMS<BED#;= 06,N4g.4S=.D&*A?,N4;.M<7XES%='CGIBGB=**#;=XES:f$7 >O<
>#=BN%OI<B&I.Y.8.N<7  >#=B*6,8O<6O<6S.9!#7:=>#=B*S=#:.S=  >#=B!=B=6HY.*=6 
>#3>"B<=6B? ! >#=B*DS=8&4!$.Y2 9D,>#=B!=B=6HY.*=606&38&# N0U.06,N4g.CGI 
XES:f$7N:g.#;=XES%='BGB=**#;=XES:f$7 >$4N0U.6S<'D, 8KLKR_ KPL8a_ 8`La1_ 88Lb` 9D,  
8JL8` 8=BD54&3 M?,CGI06,N4g.4S=.D&*A?,N4;.M<7XES:f$7CGIBGB=**#;=XES%='!&BF&.\ !

ÍÑµÅÑ¡É³ !·Ò§à¾È ÃŒÍÂÅÐ ÃŒÍÂÅÐ ÃŒÍÂÅÐ
ªÒÂ (n=15) ËÞÔ§ (n=15) ÃÇÁ (n=30)

µÒÃÒ§·Õè 1.3: >#=BN:g.N*GI'#*&3<&8D&*A? !C=7NF+M<7XES4567859:.;7+=!86=2=6' !



*&3NFOI<.6;#B7=. BG>#=B8&[7Y29D,C";BNCY:S*&37=. BG*=606,!=.7=.9D,BG>#=B 
06,.G06,.<B  N0U.06,N4g.CGIXES:f$7N:g.#;=XES:f$7BGB=**#;=XES%='  4S#'N%;.*&.>$4N0U. 
6S<'D, KQLRP_ K`LK1_ 8aLaJ_ bKL8R 9D, 8RLJb 8=BD54&3 
 1La C&+.>8$C=7NF+ N0U.!=N:8"<G*06,*=6:.@I7CGC5Y:S%='9D,:f$7BG>#=B
98*8;=7*&.C=74S=.>#=B>$4 >#=BN%OI<HO<9D,*=6'<B6&3Y.>#=B!=B=6H!;#.3">>D 
6,:#;=7%='*&3:f$7 C&+.>8$C=7NF+CGIBGXD8;<*=6C57=.C5Y:S%='9D,:f$7BG>#=B 
*S=#:.S=Y.*=6C57=.8;=7*&.Y.C&+.,M<7XES4567859:.;7+=!86=2=6' !9!47V#SY. 
8=6=78;<V0.G[ 

µÒÃÒ§·Õè  1.4:  C&+.>8$C=7NF+M<7XES4567859:.;7+=!86=2=6' !

 1L 859:.;736$:=6N4G'#*&. XES%='V4S6&3*=6        8QLba      8PL8K      81L8P
   '<B6&3B=**#;=XES:f$7
 PL CGIC57=.N4G'#*&. XES%='V4S6&3*=6!.&3!.".     bPL8P      88LJa     8QLbR
   Y:S*S=#:.S=B=**#;=XES:f$7
 RL BG>"?!B3&8$9D,>"?#"-$NC;=*&. XES%='V4S6&3      KQL`R      K`Lbb  KRL1`
   >#=BN%OI<HO<B=**#;=XES:f$7
 aL BG06,!3*=6? !9D,#&'NC;=*&. XES%='V4S6&3      KQLPJ       KaL1P      KPL1K
   >#=BN%OI<HO<B=**#;=XES:f$7
 `L Y.859:.;7N4G'#*&.:6O<7=.06,NWCN4G'#*&.     8RLQ`       KQL1Q     8JL`8
   XES%='V4S6&3>#=B>=4:#&7Y.>#=B!5N6g2
  B=**#;=XES:f$7

 2=*8=6=7 9!47C&+.>8$C=7NF+M<7XES4567859:.;7+=!86=2=6' !Y:SMS<BED 
#;= XES:f$7'&7>7BGC&+.>8$C=7NF+CGIN:g.#;=XES%='BG)<*=!9D,>#=B*S=#:.S=B=**#;=
XES:f$7Y.C"*06,N4g. >O< *=6'<B6&3Y.859:.;736$:=6B=**#;=XES:f$7 >$4N0U.6S<'D,  
8PL8K *=6CGIXES%='V4S6&3*=6!.&3!.".Y:S*S=#:.S=B=**#;=XES:f$7 Y.CGIC57=. 

ÃÑ°»ÃÐÈÒÊ¹ÈÒÊµÃ ! %$

ÍÑµÅÑ¡É³ !·Ò§à¾È ÃŒÍÂÅÐ ÃŒÍÂÅÐ ÃŒÍÂÅÐ
ªÒÂ (n=15) ËÞÔ§ (n=15) ÃÇÁ (n=30)



9:;7N4G'#*&. >$4N0U.6S<'D, 88LJa *=6CGIXES%='V4S6&3)<*=!9D,*=6!;7N!6$BB=**#;= 
XES:f$7 9BS#;=BG>"?!B3&8$9D,>"?#"-$NC;=*&. >$4N0U.6S<'D, K`Lbb *=6CGIXES%='V4S6&3  
>#=BN%OI<HO<B=**#;=XES:f$7  9BS#;=BG06,!3*=6? !9D,#&'NC;=*&.>$4N0U.6S<'D, KaL1P  
9D,XES%='V4S>#=B>$4:#&7Y.>#=B!5N6g2B=**#;=XES:f$7Y.859:.;7:6O<7=.06,NWC 
N4G'#*&. >$4N0U.6S<'D, KQL1Q 
 1L` >#=B>$4N:g.N*GI'#*&3>#=B*S=#:.S=Y.<=%GF XES4567859:.;7+=!86=2=6'! 
Z@I7N0U.859:.;7C=7#$%=*=66,4&3!E7!"4 BG>#=BN:g.N*GI'#*&3>#=B*S=#:.S=Y.<=%GF 
<=2=6' !B:=#$C'=D&' 4&78=6=78;<V0.G[ 

µÒÃÒ§·Õè 1.5: >#=B>$4N:g.N*GI'#*&3>#=B*S=#:.S=Y.<=%GFM<7XES4567859:.;7
      +=!86=2=6'!

 1L <=%GF<=2=6' !B:=#$C'=D&'*S=#:.S=*#;=    K`L`a      K8LbP      KbL1R
  <=%GF<OI.
 PL !H=.CGIC57=.C5Y:SC;=.BG>#=B*S=#:.S=Y.    KPL1R       K`L1K     KRLJJ
   <=%GF
 RL 859:.;7CGIC;=.4567<'E;M?,.G[9!47H@7  KJLbR       KbL8J     KbLRP
   >#=B*S=#:.S=Y.<=%GF
 aL 6='V4SCGIC;=.V4S6&3<'E;M?,.G[9!47H@7   b1LJ8       8PLa8      bbLQ8
   >#=B*S=#:.S=Y.<=%GF
 `L C;=.BG>#=B8&[7Y24567859:.;736$:=6CGI!E7M@[.      8RLab        `1LKR       JbLbQ
   *#;=N4$B
 JL C;=.8&[7Y2C57=.CGIN4$BVB;>$4N0DGI'.CGIC57=.Y:B;  KRL8P       KJLJa       K`LPR
 bL C;=.8&[7Y2C5<=%GF<=2=6' !B:=#$C'=D&'8;<V0  KaLbR        KKLa`      KbLQK
   VB;>$4N0DGI'.<=%GFY:B;

%% ÃÑ°»ÃÐÈÒÊ¹ÈÒÊµÃ !

ÍÑµÅÑ¡É³ !·Ò§à¾È ÃŒÍÂÅÐ ÃŒÍÂÅÐ ÃŒÍÂÅÐ
ªÒÂ (n=15) ËÞÔ§ (n=15) ÃÇÁ (n=30)



 2=*8=6=7 9!47>#=B>$4N:g.N*GI'#*&3>#=B*S=#:.S=Y.<=%GF M<7XES4567 
859:.;7+=!86=2=6' ! BG>#=B>$4N:g.#;= <=%GF<=2=6' !B:=#$C'=D&'*S=#:.S=*#;=
<=%GF<OI. >$4N0U.6S<'D, KbL1R !H=.CGIC57=.C5Y:SBG>#=B*S=#:.S=Y.<=%GF >$4 
N0U.6S<'D, KRLJJ 859:.;7CGI4567<'E;M?,.G[9!47H@7>#=B*S=#:.S=Y.<=%GF>$4N0U. 
6S<'D,  KbLRP  6='V4SCGIV4S6&3<';EM?,.G[9!47H@7>#=B*S=#:.S=Y.<=%GF  >$4N0U.6S<'D,  
bbLQ8 C"*06,N4g.CGI*D;=#B= XES:f$7BG>#=BN:g.!E7*#;=XES%=' !5:6&306,N4g.CGI#;=BG>#=B
8&[7Y2CGI2,4567859:.;736$:=66,4&3!E7M@[.*#;=N4$B XES%='BG>#=BN:g.!E7*#;=XES:f$7NFG'7
1 06,N4g. >O<6S<'D, 8RLab 8;< `1LKR 9!47Y:SN:g.#;=XES%=''&7.$'B4567859:.;7
36$:=6B=**#;=XES:f$79D,XES:f$7'&7>7N:g.#;=7=.Y.859:.;736$:=6N:B=,!B*&3 
XES%='B=**#;=XES:f$7  >#=B8&[7Y2C57=.CGIN4$BVB;>$4N0DGI'.CGIC57=.Y:B;  >$4N0U.6S<'D,  
K`LPR 9D,>#=B8&[7Y2C5<=%GF<=2=6' !B:=#$C'=D&' 8;<V0VB;>$4N0DGI'.<=%GFY:B;  
>$4N0U.6S<'D, KbLQK 06,N4g.!"4CS=' P 06,N4g.4&7*D;=# XES:f$7BG>#=BN:g.!E7*#;= 
XES%=' 9!47Y:SN:g.#;=XES:f$7.$'BC57=.CGIN4$B VB;.$'BN0DGI'.7=.Y:B;:6O<N0DGI'.CGI 
C57=.Y:B;N:BO<.XES%=' 
 1LJ !=N:8":6O<0122&'CGIC5Y:S*S=#:.S=Y.<=%GF  *=64567859:.;7+=!86=2=6'! 
Z@I7N0U.859:.;7!E7!"4C=7#$%=*=6 NF6=,V4S6&3F6,6=%C=.)064N*DS=98;78&[7 2@7N0U. 
>#=B*S=#:.S=Y.<=%GF<=2=6'!B:=#$C'=D&' XESCGIV4S4567859:.;7Y:SMS<BEDCGIC5Y:S06,!3 
>#=B!5N6g2Y.<=%GF#;BG!=N:8":6O<0122&'4&78;<V0.G[ 
  1LJL1 0122&'4S=.3">>D 06,*<34S#' >#=B>=4:#&7Y.%G#$8  >#=B8&[7Y2 
:6O<>#=BB";7B&I.Y.>#=B!5N6g2 >#=B!5.@*Y.:.S=CGI9D,>#=B6&3X$4%<3M<798;D, 
3">>D N0U.0122&'!5>&fCGIC5Y:S<=2=6' !F&-.=8.N<7V0!E;859:.;7!E7!"4C=7#$%=*=6 
>O< 859:.;7+=!86=2=6' !)4'BG>#=B>=4:#&7Y.%G#$8CGI8S<7*=6C57=.Y:S06,!3>#=B 
!5N6g2  N.OI<72=**=6BG859:.;7C=7#$%=*=6N0U.N>6OI<73;7%G[>#=B*S=#:.S=Y.*=6C57=. 
NF6=,*=6NDOI<.6,4&3N7$.N4O<.BG>#=BN*GI'#MS<7)4'867*&3859:.;7C=7#$%=*=6 N%;.  
)>67!6S=7N7$.N4O<.  859:.;7<=2=6' !V0!$[.!"4CGI6,4&3 b 859:.;7XES%;#'+=!86=2=6' !  
V0!$[.!"4CGI6,4&3 8  859:.;76<7+=!86=2=6'!V0!$[.!"4CGI6,4&3  K  859:.;7+=!86=2=6'!

ÃÑ°»ÃÐÈÒÊ¹ÈÒÊµÃ ! %&



&' ÃÑ°»ÃÐÈÒÊ¹ÈÒÊµÃ !

V0!$[.!"4CGI6,4&3 1Q 9D,!=B=6HC5XD7=.N!.<M<N0U.6,4&3 11 V4S *=6N0U.<=2=6' !
B:=#$C'=D&'BG:.S=CGI!5>&f06,*=6:.@I7 >O<*=6!6S=7<7>!>#=B6ESY:B;Y:S9*;#7*=6#$%= 
*=6 N0U.XES.5C=74S=.#$%=*=6Y.9M.7!=M=8;=7 ] NFOI<Y:S!&7>B.5>#=B6ESCGIV4S2=**=6 
>$4>S.  *=606,4$AT ! 9D,*=6#$2&'M<7<=2=6' !V0Y%S06,)'%.!:6O<F&-.=8;<V0 <=2=6' !
BG>#=B>=4:#&7CGI2,N0U.XES6ES XESN%GI'#%=fY.!=M=#$%=M<78. N0U.XES6$N6$IB:6O<!6S=7 
+=!86!Y:B; Y:S9*;#7*=6+@*A= 9D,V4SXD8<39C.2=*XD7=.M<78.CGI!6S=7M@[.8=BB= 
Z@I7XD8<39C.<=2VB;Y%;N0U.6='V4S :6O<N7$.<';=7N4G'# 98;N0U.>"?>;=C=72$8Y2 N0U. 
>#=BW=>WEB$Y2CGIV4SC506,)'%. !9*;B:=#$C'=D&' 9D,06,NC+%=8$<';=7N:B=,!B*&3 
>#=B6SE >#=B!=B=6HM<78.N<7<';=7N8gB*5D&7!8$01ff=
 >#=B8&[7Y29D,>#=BB";7B&I.Y.>#=B!5N6g2 <=2=6' !B:=#$C'=D&'8S<7F&-.=
8.N<7 Y:SN0U.XES6ESY.+=!86!M<78.<';=79CS26$7 8S<7B";7B&I.9!#7:=>#=B6ES<';=78;<N.OI<7  
9D,8S<7VB;CS<NBOI<'&7VB;V4SXD!5N6g2Y.*=6Yrt:=>#=B6ES  N%;.  *=6C4D<7  *=6C5#$2&'  
8S<7Y%SN#D=.=.9D,8;<N.OI<7 <=2=6'!8S<7BG>#=B8&[7Y29D,B";7B&I.<';=726$72&7Y.*=6C5
#$2&'  9BSF3<"0!66>:6O<01f:=8;=7 ]  <';=7B=*8&[798;N6$IBN!.<)>67*=6#$2&'6,:#;=7
45N.$.*=6#$2&' *=6N*g3MS<BED*=6!6"0XD9D,*=6.5N!.<XD7=.#$2&' 8S<7BG*=6 
#=79X.*=645N.$.7=.Y:S6<3><3 2&493;7N#D=!5:6&37=.06,25 7=.#$2&' W=6, 
7=.Y.>6<3>6&# 8D<42.!"MW=FM<78.N<7CGI8S<74E9DY:SBG>#=BF6S<B9D,N:B=,!B
Y.*=6C57=.V4S<';=7N8gBCGI :=*F301f:=8S<7BG>#=BB&I.Y2Y.8.N<79D,>#3>"B 
8.N<7Y.*=69*SVM01f:=Y:SV4S *=6C5#$2&':6O<*=6C4D<7N0U.*=6NX%$f*&301f:= 
8S<7+@*A=!=N:8"9D,:=9.#C=79*SVM 2=*.&[.2&46,33>#=B>$49D,*=645N.$.*=6 
9*SVM 01f:=98;D,>6&[7N0U.06,!3*=6? !.5V0Y%S06,)'%. !V4SY.>6&[78;<V0 :6O<Y%S 
!<.DE*+$A' !Y.*=6C5#$2&' N0U.*=6Y:SMS<N!.<9.,:6O<>59.,.5V4S)4'867 N0U.     
06,)'%.!8;<8.N<79D,DE*+$A'!4S#' <G*06,*=6:.@I7*=6N0U.<=2=6'!B:=#$C'=D&' 8S<7
N0U.XESBGY26&*7=.#$%=*=6  8S<7BG>#=B!"M*&3*=6<;=.:.&7!O<  NMG'.856= 9D,C57=. 
#$2&' 4S#'>#=B!."* >#=B8S<7*=6Yrt6ES  8S<7!6S=79672E7Y2Y.*=6C57=.#$%=*=6Y:SBG 
Y.8.N<7Y:SV4S NFOI<*;<Y:SN*$4>#=B8&[7Y29D,>#=BB";7B&I.Y.*=6!6S=7!66> !>#=B6ESY:B; 



ÃÑ°»ÃÐÈÒÊ¹ÈÒÊµÃ ! &(

9D,8S<7*=6N:g.>#=B!5N6g2M<77=.#$%=*=68=BB=
 >#=B!5.@*Y.:.S=CGI9D,>#=B6&3X$4%<3 <=2=6' !B:=#$C'=D&'NBOI<NMS=B= 
C57=.Y.859:.;7.G[ 8S<7!6S=72$8!5.@*Y.:.S=CGI9D,>#=B6&3X$4%<3Y.7=.<';=7%&4N2.
#;=8S<7*S=#N4$.V03.N!S.C=7#$%=*=6 8S<79M;7M&.*&.!6S=79D,9!#7:=>#=B6ESY:B;
<';=7N8gBCGI B$Y%;9M;7M&.*&.*S=#:.S=V0!E;859:.;736$:=6 Z@I72,C5Y:S*5D&7Y.*=6C5 
7=.#$%=*=6<;<.9<D7 <=2=6' !8S<7BG2$8!5.@*Y.*=6*S=#!E;859:.;7#$%=*=6  B=**#;= 
859:.;736$:=6 7=.#$%=*=6N0U.>#=B6&3X$4%<3Y.:.S=CGI<=2=6'!B:=#$C'=D&')4'867  
>O< 7=.!<. #$2&'9D,36$*=6#$%=*=6 2@78S<70j$3&8$:.S=CGI<';=7N8gB>#=B!=B=6H 
:=*<=2=6'!VB;C57=.#$%=*=69D,VB;F&-.=+=!86!M<78.Y:SNMSB9Mg7 .<*2=*<=2=6'! 
VB;*S=#:.S=Y.<=%GF9DS# #$%=*=6CGIN0U.<7> !>#=B6ESY.*=6.5V0Y%SF&-.=06,NC+ *g2,  
06,!3W=#,.$I7<'E;*&3CGI VB;N>DOI<.V:#9D,VB;BG>#=B*S=#:.S=Y.+=!86 !8;=7 ]  !;7XDY:S 
*=6F&-.=06,NC+  VB;*S=#C&.*=6N0DGI'.90D7Y.*6,9!)D*  Y%S<7>!>#=B6ESN4$BN0U. 
T=.>$49D,*=60j$3&8$  Z@I7VB;N:B=,!B*&3*=D!B&' NF6=,>#=B6ESN0DGI'.90D7<'E;N!B<
9D,6#4N6g# >#=B6ESN*;=<=28S<7'*ND$*:6O<6,7&3*=6Y%S N.OI<72=*F$!E2. !9DS##;=X$4 
FD=4:6O<DS=!B&'  <=2=6' !8S<7'<B6&38S<706&3T=.9D,*6,3#.*=6>$4Y:B; '<B6&3 
>#=B6ESY:B;CGIN*$4M@[.9D,X;=.*=6F$!E2. !B=<';=7HE*:D&*#$\G NFOI<F&-.=8.N<7Y:S*S=#:.S=
8;<V0
 .<*2=*.G[ 967*6,8"S.CGI!5>&f<G*06,*=6:.@I7>O< 2$8!5.@*N.OI<72=*<=2=6'!
6";.N*;=25.#.:.@I7N0U..&*N6G'.C".V0+@*A=8;<'&78;=706,NC+ *=6V4S6&3>&4NDO<*Y:S6&3 
C".V0+@*A=8;<8;=706,NC+ N0U.*=6F&-.=*5D&7>.C=74S=.#$%=*=6!=M=8;=7 ] 8=B 
>#=B8S<7*=6M<706,NC+ XES6&3C".V0+@*A=9D,!5N6g2*=6+@*A=*D&3B=BG:.S=CGI.5 
>#=B6ESCGIV4SV0+@*A=B=F&-.=06,NC+8=BN7OI<.VMM<7*=66&3C". 2@7N0U.2$8!5.@*9D, 
>#=B6&3X$4%<3M<7<=2=6' !CGI8S<7*D&3B=0j$3&8$:.S=CGIY:S4GCGI!"4  9D,N8gB8=B+&*'W=F  
B$Y%;B=C57=.%4Y%SC".NFG'7<';=7N4G'# *=6N0U.XESV4S6&3)<*=!CGI4GC5Y:SN0U.CGI>=4:#&7 
M<7B:=#$C'=D&'9D,!&7>B#;=N0U.XES.5C=7>#=B6ES9D,#$%=*=6933Y:B;CGIV0+@*A=B=  
3=7>.V4SV0+@*A=8;<Y.!=M=CGI'&7VB;BG*=6N6G'.*=6!<.Y.06,NC+VC' N0U.!=M=CGI 



25N0U.8;<*=6F&-.=06,NC+ 9D,F&-.=*=6+@*A=M<706,NC+)4'867 4&7.&[.NBOI< 
!5N6g2*D&3B=2@78S<7BG2$8!5.@*.5>#=B6ESB=F&-.=8;<'<4Y:SN*$406,)'%. !Y:SV4SB=* 
CGI!"4N0U.*=68<39C.Y:!&7>B 9D,06,NC+CGIV4SD7C".F&-.=3">D=*6Y.+=!86 !9M.7
8;=7 ] 9D,V4S>&4NDO<*Y:SN0U.8&#9C.V06&3#$%=*=68;=7 ] )4'867B=2=*9:D;7#$C'=*=6
M<7+=!86 !.&[.NFOI<*=6F&-.=>.6";.8;<V09D,F&-.=06,NC+)4'6#B 
  1LJLP 0122&'4S=.<7> !*6 XES4567859:.;7+=!86=2=6' ! V4SY:SMS<BED<G*  
06,N4g.:.@I7CGI#;=<7> !*6BG!;#.!5>&fY.*=6!.&3!.". !;7N!6$B:6O<XD&*4&.Y:S*S=#!E; 
859:.;7#$%=*=66,4&3!E7!"44S#' 06,N4g.!5>&fCGI<7> !*6!;7XDY:S<=2=6' !V4S*S=#:.S= 
Y.*=6C57=. V4S9*; .)'3='M<7<7>!*6 366'=*=+M<7<7>!*69D,#&-.\66BM<7 
<7>!*6 N0U.0122&'XD&*4&.CGIBG3C3=CB=*Y.*=6C57=.M<7<=2=6' !
 .)'3='M<7<7> !*6N0U.06,N4g.!5>&f N0U.N0l=:B='CGI8S<7BG*=6*5:.4V#S
Y:S%&4N2.#;=B:=#$C'=D&'BG.)'3='!;7N!6$B 9D,!.&3!.".Y:S<=2=6' !C5XD7=.C=7 
#$%=*=6NFOI<F&-.=<7> !>#=B6ES 9D,F&-.=<=2=6' !Y.!&7*&4)4'867  N0l=:B='4&7*D;=# 
8S<7BG8&[798;6,4&3W=>#$%=9D,>?,#$%=8;=7 ] 4S#' Z@I7!,CS<.<<*B=Y.6E0M<7*=6 
2&4!66N7$.C".!5:6&3Y:S<=2=6' !C5#$2&'N0U.*D";B:6O<N0U.6='3">>D BGC".<"4:.".*=6 
XD$8XD7=.C=7#$%=*=6Y.6E0M<7856= :.&7!O< N<*!=6#$%=*=6CGIY%SY.*=6N6G'.*=6 
!<.06,2598;D,#$%=CGIN0"4!<.  *=62&406,%"BC=7#$%=*=606,250i  *=6Y:S*=6!.&3 
!.".<=2=6' !N4$.C=7V0.5N!.<XD7=.:6O<NMS=6;#B06,%"BC=7#$%=*=6 C&[7Y.06,NC+
9D,8;=706,NC+ 6#BV0H@7*=6Y:SC".+@*A=8;< NFOI<F&-.=>"?!B3&8$M<7<=2=6' ! .<* 
2=*.G['&7BG*=69!#7:=C".:6O<9:D;7!.&3!.".2=*:.;#'7=.W='.<* NFOI<.5B=Y%SY. 
*=6F&-.=<=2=6'!4S=.*=6XD$87=.C=7#$%=*=6 .)'3='4&7*D;=#8S<7VB;N0U.NFG'7:D&*
*=6CGI*5:.4V#SN0U.D='D&*A? !<&*A6NC;=.&[. 98;XES36$:=68S<745N.$.*=6Y:SN0U.6E0\66B  
N0U.C$+C=7CGI0j$3&8$V4S26$7  NFOI<N0U.*=6*6,8"S.!6S=72$8!5.@*  9D,!6S=7M#&f*5D&7Y2 
Y:S<=2=6' !V4SF&-.=XD7=.C=74S=.#$%=*=69D,N0U.*=6F&-.= <=2=6' !Y:S*S=#!E;     
859:.;7#$%=*=64S#'Y.N#D=8;<B=
 .<*2=*.)'3='4S=.C".!.&3!.". '&7BG.)'3='4S=.<OI.CGI%;#'!.&3!.".N!6$B 

&) ÃÑ°»ÃÐÈÒÊ¹ÈÒÊµÃ !



8;<4S#'  N%;.  *=6!;7N!6$B4S=.N#D=Y.*=6<."f=8Y:SD=V0C5#$2&':6O<98;7856=  *=6 
D4W=6,7=.06,25Y:S<=2=6'!Y.3=7>6&[7 VB;#;=N0U.7=.!<. 7=.36$:=69D,7=.*$2*=6 
F$N+A8;=7 ] CGIN0U.W=6*$2M<7B:=#$C'=D&'  N.OI<72=**=6C57=.#$2&':6O<*=6NMG'.856=  
8S<7Y%SN#D=CGI8;<N.OI<79D,N8gBCGI :=*<=2=6' !8S<70j$3&8$W=6*$2F6S<B*&.C"*4S=.  ';<B
VB;!=B=6HC57=.#$%=*=6V4S<';=7N8gBCGI9.;.<. 
 366'=*=+M<7<7>!*6N0U.0122&'!.&3!.".<G*0122&':.@I7  B:=#$C'=D&'BG>#=B 
F6S<BCGIN86G'B2&4V#SY:S<=2=6' !V4S6&3>#=B!,4#*9D,>#=B>D;<78&#Y.*=6C57=.4S=.
#$%=*=6 N%;. #&!4"<"0*6?! CGI25N0U.Y.*=6C5#$2&'  :S<70j$3&8$*=6CGIBG>#=BF6S<B4S=. 
N>6OI<7BO< !=6N>BG9D,N>6OI<7Y%SCGI25N0U.<';=7N:B=,!B8D<42.BG3">D=*6 BGN2S=:.S=CGI 
0j$3&8$7=.rt='CGIN*GI'#MS<7Y:S>#=B%;#'N:DO<V4SN0U.<';=74G NFOI<.6;#B7=.CGI!.Y2C57=.
#$%=*=6Y.06,N4g.01f:=:6O<*6?G+@*A=N4G'#*&. C5Y:S%;#'N:DO<XD&*4&.:6O<*6,8"S.
Y:SBG*=6C5#$2&'<';=78;<N.OI<7V4SN0U.<';=74G .<*2=*.G[%OI<N!G'7M<7B:=#$C'=D&'CGIN0U. 
<7> !*64S=.#$%=*=6 C5Y:S<=2=6' !BG>#=B>$4CGI2,!6S=77=.#$%=*=6NFOI<6&*A=%OI<N!G'7  
*=6'<B6&39D,>"?W=FM<7M<7<7>!*68;<V0 <G*C&[7N0U.>#=BN%OI<HO<9D,*=6'<B6&32=* 
:.;#'7=.W='.<*Y.*=6M<C".!.&3!.".*=6#$2&' C5Y:SV4S6&3*=6F$2=6?=!.&3!.". 
V4S!,4#*M@[. 9D,*=62&406,%"B#$%=*=606,250iM<7B:=#$C'=D&' BG!;#.*6,8"S.Y:S
<=2=6'!C5XD7=.NFOI<.5N!.<Y.*=606,%"B4S#' NF6=,C5Y:SN*$4*=68OI.8&#C=7#$%=*=6
CGI!<4>DS<7*&3N7OI<.VMM<7!5.&*7=.>?,*66B*=6*=6<"4B+@*A= Z@I7*5:.4Y:S<=2=6'!
8S<7BG*=6.5N!.<XD7=.C=7#$%=*=6N0U.06,25C"*0i BG*=62&406,*#47=.#$2&' Y:S 
6=7#&D8<39C.N0U.06,*=+N*G'68$>"? 9D,6=7#&D!B.=>"? N0U.N*G'68$9*;<=2=6' !
XES#$2&'Y.98;D,0i!$ I7N:D;=.G [%;#'!6S=7366'=*=+C=7#$%=*=6CGIBG!;#.!.&3!.".Y:S      
<=2=6' !V4SC5XD7=.C=7#$%=*=6V4SB=*M@[. 
 #&-.\66BM<7<7> !*6 N0U.0122&'!5>&f<G*06,*=6:.@I7CGI!;7N!6$BY:S<=2=6' ! 
C5XD7=.C=7#$%=*=6 9D,.5V0!E;>#=B*S=#:.S=Y.<=%GFV4S B:=#$C'=D&'N0U.<7> !*=6 
9:;7*=6N6G'.6SE BG#&-.\66B>#=BN0U.#$%=*=6CGI:D;<:D<BY:S<=2=6' !N*$4>#=BN>'%$. 
Y.*=6!.C.=4S=.#$%=*=6N0U.06,25 BG*=62&4:S<7F&*X;<.:6O<!)B!6M<7<=2=6' ! 
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06,25>?, !5:6&3Y:S<=2=6'!V0F3*&.Y.N#D=#;=7 FE4>"'*&.<';=7VB;N0U.C=7*=6N*GI'# 
*&37=.#$2&' 7=.#$%=*=6 :6O<*=6V0!&BB.= 06,%"BC&[7Y.06,NC+9D,8;=706,NC+ 
9DS#.506,!3*=6? !B=H;='C<4Y:S9*;*&. )4'BG*=6*5:.4N#D=06,B=?>6@I7#&.Y.  
1 #&. 8;<!&04=:! N%;. C"*#&.Fm:&!34G %;#73;=' N0U.8S. C5Y:SN*$4*=69D*N0DGI'.        
C&[7>#=B>$4N:g.9D,MS<BEDC=74S=.#$%=*=69*;*&. .<*2=*.G[Y.6='#$%=CGI!<.06,25  
)4'NkF=,!=M=#$%=#$C'=+=!86 !NC>).)D'G 9D,#$C'=+=!86 !!"MW=F D&*A?,*=6N6G'. 
*=6!<.N0U.*=6N6G'.)4'Y%S*=6#$2&'N0U.FO[.T=. 4&7.&[.<=2=6' !Y.!=M=4&7*D;=#2@7 
!=B=6HC57=.#$2&'V0F6S<B*&3*=6!<.Y.6='#$%=V4S N0U.*=60j$3&8$7=.06,25>E;*&.V0
N:BO<.#&-.\66B*=6C57=.0*8$ C5Y:S7=.#$2&'N0U.!;#.:.@I7M<7*=6C57=.Y.98;D,  
#&.CGI8S<7C5NFOI<F&-.=<7> !>#=B6ESNF$IBM@[.<';=78;<N.OI<7 <=2=6' !2@7V4SXD7=.V0N!.< 
M<859:.;7#$%=*=6NFOI<>#=B*S=#:.S=Y.<=%GFV4S)4'867 XD2=**=6CGI<=2=6' !V4SXD$8
XD7=.C=7#$%=*=6 C5Y:S<=2=6'!V4S6&3>#=B*S=#:.S=Y.<=%GF9D,<7>!*6CGI!&7*&4V4S6&3 
%OI<N!G'7 V4S6&3*=6'<B6&32=*W='.<*B=*M@[.Y.T=.,CGIN0U.<7> !*6C=7#$%=*=6<';=7
9CS26$7 

 2. ¼ÙŒ·ÕèÂÑ§äÁ‹àÅ×èÍ¹µÓáË¹‹§ÇÔªÒ¡ÒÃ

 PL1 D&*A?,C=706,%=*6 XESCGIVB;'&NDOI<.859:.;7#$%=*=6 '&7>74567859:.;7 
<=2=6' !9BS0j$3&8$7=.N0U.<=2=6' !B:=#$C'=D&'B=9DS#VB;.S<'*#;= 1Q 0i 2=* 8&#<';=7 
25.#. RQ >. BG>"?D&*A?,4&7.G[

µÒÃÒ§·Õè 2.1:  D&*A?,C=706,%=*6M<7XESCGI'&7VB;NDOI<.859:.;7#$%=*=6

 1L <='"
   1L1 R`nRK 0i       1       JLJb     P     1RLRR    R      1QLQQ
   1LP aQnaa 0i       P     1RLRR    a    PJLJb     J      PQLQQ

&+ ÃÑ°»ÃÐÈÒÊ¹ÈÒÊµÃ !

ÅÑ¡É³Ð·Ò§»ÃÐªÒ¡Ã ¨Ó¹Ç¹ ÃŒÍÂÅÐ ¨Ó¹Ç¹ ÃŒÍÂÅÐ ¨Ó¹Ç¹ ÃŒÍÂÅÐ
ªÒÂ (n=15) ËÞÔ§ (n=15) ÃÇÁ (n=30)



   1LR a`naK 0i       R     PQLQQ     `    RRLRR      8     PJLJb
   1La `Qn`a 0i        J     aQLQQ     R    PQLQQ      K    RQLQQ
   1L` ``n`K 0i        R     PQLQQ     1      JLJb      a     1RLRR
 PL 6,4&3*=6+@*A=!E7!"4
   PL1 06$ff=)C        8     ̀RLRR    11    bRLRR    1K    JRLRR
   PLP 06$ff=N<*        b    aJLJb     a     PJLJb    11    RJLJb
 RL !H=.CGI23*=6+@*A=!E7!"4
   RL1 Y.06,NC+         K JQLQQ    1Q     JJLJb    1K     JRLRR
   RLP 8;=706,NC+        J     aQLQQ    `     RRLRR    11     RJLJb
 aL !=M=CGI23*=6+@*A=!E7!"4
   aL1 #$C'=+=!86 !NC>).)D'G     `    RRLRR     `   RRLRR    1Q    RRLRR
   aLP #$C'=+=!86 !!"MW=F       `    RRLRR     `    RRLRR   1Q    RRLRR
   aLR !&7>B+=!86!9D,B."A'+=!86!    `     RRLRR     `    RRLRR    1Q    RRLRR
 `L !H=.W=F!B6!
   `L1 )!4                     P   1RLRR      a     PJLJb      J    PQLQQ
   `LP !B6!                  1P    8QLQQ      K     JQLQQ     P1    bQLQQ
   `LR B;='_ :';=                1     JLJb      P    1RLRR      R     1QLQQ
 JL 25.#.3"86     
   JL1 VB;BG                    a     PJLJb     `     RRLRR      K    RQLQQ
   JLP 1 >.                   P    1RLRR     R     PQLQQ      `     1JLJb
   JLR P >.                   J    aQLQQ     a     PJLJb    1Q    RRLRR
   JLa R >.M@[.V0              R     PQLQQ     R     PQLQQ      J   PQLQQ
 bL 859:.;7#$%=*=60122"3&.
   bL1 <=2=6'! 6,4&3 b          1`    1QQ      1`    1QQ     RQ    1QQ
 8L 6='V4S0122"3&.8;<N4O<.
   8L1 PQ_QQQ n PK_KKK 3=C       1     JLJb     P    1RLRR      R     1QLQQ
   8LP RQ_QQQ n RK_KKK 3=C      11    bRLRR    1P    8QLQQ    PR   bJLJb

ÃÑ°»ÃÐÈÒÊ¹ÈÒÊµÃ ! &"

ÅÑ¡É³Ð·Ò§»ÃÐªÒ¡Ã ¨Ó¹Ç¹ ÃŒÍÂÅÐ ¨Ó¹Ç¹ ÃŒÍÂÅÐ ¨Ó¹Ç¹ ÃŒÍÂÅÐ
ªÒÂ (n=15) ËÞÔ§ (n=15) ÃÇÁ (n=30)

µÒÃÒ§·Õè 2.1:  ^8;<e



   8LR aQ_QQQ n aK_KKK 3=C      R     PQLQQ    1       JLJb      a     1RLRR
 KL <='"6=%*=6H@70122"3&.
   KL1 1Q n 1a 0i                 1      JLJb     P     1RLRR      R     1QLQQ
   KLP 1` n 1K 0i                 b      aJLJb     R    PQLQQ    1Q     RRLRR
   KLR PQ n Pa 0i                 `    RRLRR  b      aJLJb     1P     aQLQQ
   KLa P` n PK 0i                P     1RLRR     R      PQLQQ    `    1JLJb
 1QL 859:.;736$:=60122"3&.
   1QL1 VB;BG                   R    PQLQQ  8      ̀ RLR      11     RJLJJ
   1QLP 6,4&3W=>#$%=           `    RRLRR   a     PJLJb      K    RQLQQ
   1QLR 6,4&3>?,               J     aQLQQ    P     1RLRR  8     PJLJb
   1QLa 6,4&3B:=#$C'=D&'        1     JLJb     1       JLJb      P    JLJb
 11L 859:.;7CGIN6$IB3662"C57=.  
   11L1 F.&*7=.36$A&CN<*%.u       1      JLJb    Q     Q    1    RLRR
        6&T#$!=:*$2
   11LP MS=6=%*=6!&7*&4<OI.          `     RRLRR    R    PQLQQ      8    PJLJb
   11LR <=2=6'!6,4&38I5*#;=    R     PQLQQ    a     PJLJb     b    PRLRR
      <"4B+@*A=
 11La <=2=6' !6,4&3<"4B+@*A=        J     aQLQQ     b    aJLJb     1R     aRLRR
 11L` <=%GF<$!6,u*$2*=6M<7 Q       Q      1      JLJb      1     RLRR
      >6<3>6&# 
   
 2=*8=6=7 9!47D&*A?,C=706,%=*6M<7XESCGI'&7VB;NDOI<.859:.;7#$%=*=6 
25.#. RQ >. %=' 1` >. 9D,:f$7 1` >. N0U.XESCGI4567859:.;7<=2=6' ! 
B=9DS#VB;.S<'*#;= 1Q 0i 9D,'&7>74567859:.;7C=7#$%=*=6N0U.<=2=6' !H@70122"3&.  
F3#;=)4'6#BBG<='"<'E;6,:#;=7 ̀ Q d ̀ a 0i  23*=6+@*A=!E7!"46,4&306$ff=)C B=* 
*#;=06$ff=N<* 9D,23*=6+@*A=!E7!"42=*!H=3&.*=6+@*A=Y.06,NC+B=**#;=8;=7 

&! ÃÑ°»ÃÐÈÒÊ¹ÈÒÊµÃ !
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ÅÑ¡É³Ð·Ò§»ÃÐªÒ¡Ã ¨Ó¹Ç¹ ÃŒÍÂÅÐ ¨Ó¹Ç¹ ÃŒÍÂÅÐ ¨Ó¹Ç¹ ÃŒÍÂÅÐ

ªÒÂ (n=15) ËÞÔ§ (n=15) ÃÇÁ (n=30)

µÒÃÒ§·Õè 2.1:  ^8;<e



06,NC+ >$4N0U.6S<'D, JRLRR !;#.B=*6S<'D, bQLQQ N0U.XESCGI!B6!9DS# 9D,BG 
3"8625.#. P >. 8&#<';=7C"*>.4567859:.;76,4&3 b Z@I7N0U.6,4&3!E7!"4M<7859:.;7 
<=2=6' !BG6='V4S0122"3&.<'E;6,:#;=7 RQ_QQQ n RK_KKK 3=C8;<N4O<. !;#.B=*6S<'D,  
aQLQQ BG<='"6=%*=6H@70122"3&.<'E;6,:#;=7 PQ d Pa 0i Y.25.#..G[BG6S<'D, RJLJJ 
VB;BG859:.;736$:=6Y.0122"3&. 6S<'D, RQLQQ 4567859:.;736$:=66,4&3W=>#$%= 
6S<'D, PJLJb 4567859:.;736$:=66,4&3>?, 9D,6S<'D, JLJb 4567859:.;7 
36$*=66,4&3B:=#$C'=D&' !5:6&3859:.;7CGIN6$IB3662"C57=.!;#.B=*6S<'D, aRLRR 
N0U.<=2=6' !6,4&3<"4B+@*A= XES:f$76S<'D, aJLJb 9D,XES%='.S<'*#;=XES:f$76S<'D,
aQLQQ 6<7D7B=>O<N0U.MS=6=%*=6!&7*&4<OI.6S<'D, PJLJb XES%='B=**#;=XES:f$7 >O< 
6S<'D, RRLRR XES:f$76S<'D, PQLQQ 9D,!"4CS='N0U.<=2=6' !6,4&38I5*#;=<"4B+@*A=  
6S<'D, PRLRR XES:f$7B=**#;=XES%='>O<6S<'D, PJLJb 9D,XES%='6S<'D, PQLQQ
 PLP D&*A?,*=6C57=. XESCGI'&7VB;NDOI<.859:.;7#$%=*=6 BGD&*A?,*=6C57=.
06,*<34S#' P !;#. >O< *=6C57=.Y.<=%GF<=2=6' !B:=#$C'=D&' 9D,*=6C57=.Y. 
3S=. <&.N0U.W=6,:.S=CGIY.>6<3>6&# 7=.CGI8S<76&3X$4%<3C&[7 P !;#.4&7*D;=# %='9D, 
:f$7BG3C3=C98*8;=7*&. 4&78=6=78;<V0.G[

µÒÃÒ§·Õè  2.2:  D&*A?,*=6C57=.M<7XESCGI'&7VB;NDOI<.859:.;7#$%=*=6

 1L *=6C57=.Y.<=%GF
   1L1 C;=.V4S!<.Y.6='#$%=CGIN:B=,!B*&3>#=B6ES>#=B!=B=6H  baLKP   bQL1R   bPL`R
   1LP C;=.V4S!<.Y.6='#$%=CGI867*&3>#=BH.&49D,>#=B!.Y2   b8La`    bPLRJ   b`La1
   1LR C;=.V4SC5#$2&'>#3>E;V0*&3*=6!<.Y.98;D,#$%=       b`LR8   b`LbK   b`L`K
   1La C;=.V4S.5>#=B6ESY.6='#$%=CGI!<.V0366'='9*;:.;#'7=.  JPLPb   `1LaP   `JL8`  
        W='.<*
   1L` C;=.V4S6&325.#.6='#$%=9D,25.#.%&I#)B7!<.CGIN:B=,!B  bRL8a   b1LRR    bPL`K
       Y.98;D,W=>*=6+@*A=
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  1LJ C;=.V0NMS=6;#B*=606,%"BC=7#$%=*=6CGI2&4Y.06,NC+ `aLa` `JLb8 ``LJP
        <';=7.S<'0iD, 1 >6&[7
   1Lb C;=.V0NMS=6;#B*=606,%"BC=7#$%=*=6CGI2&4Y.8;=706,NC+ RQLbJ PPL1a PJLa`
        <';=7.S<'0iD, 1 >6&[7
   1L8 C;=.V0.5N!.<XD7=.C=7#$%=*=6CGI2&4W='Y.06,NC+ PKLP` PbL`8 P8LaP
        <';=7.S<'0iD, 1 >6&[7
   1LK C;=.V0.5N!.<XD7=.C=7#$%=*=6CGI2&4W='Y.06,NC+ P1LPJ 1aL8R 18LPR
        <';=7.S<'0iD, 1 >6&[7
   1L1Q C;=.C5XD7=.C=7#$%=*=6<';=7.S<'0iD, 1 N6OI<7    R1Lb1   PbL8b    PKLbK
   1L11 C;=.B=*;<.N#D=C57=.NFOI<N86G'B7=.!<.:6O<C5#$2&' RKLa8  aPL`b   a1LQR
         Y.98;D,#&.
   1L1P C;=..57=.CGI!<.:6O<7=.#$2&'*D&3V0C58;<CGI3S=. R`LKP  aQL11    R8LQP
       Y.98;D,#&.
   1L1R C;=..57=.M<7XESN6G'.V086#28;<CGI3S=.Y.98;D,#&.     a1LRa    aKL8P a`L`8
   1L1a C;=.C57=.#$2&':6O<7=.#$%=*=68;<CGIC57=.:D&7ND$*7=.  aRLb1  RJLJ`   aQL18
         Y.8<.N'g.
   1L1` C;=.C57=.#$2&':6O<7=.#$%=*=6NF$IBY.#&.:'"46=%*=6 aPL8J   RaLbR  R8L8Q
   1L1J C;=.N>'V4S6&3C".+@*A=8;<W='Y.06,NC+       11Laa     8La`   KLK`
   1L1b C;=.N>'V4S6&3C".+@*A=8;<8;=706,NC+                 1RL8P 1QL1`  11LKK  
   1L18 C;=.N>'V4S6&3C".!.&3!.".C5XD7=.C=7#$%=*=6         8LR1    `LPa     JLb8
   1L1K C;=.N>'6&3C".!;7N!6$B*=6C5#$2&'N0U.6='3">>D         1PLQb   KLRP 1QLbQ
   1LPQ C;=.N>'6&3C".!;7N!6$B*=6C5#$2&'N0U.*D";B         R`LKR  aaLJb   aQLRQ
   1LP1 C;=.N>'6&3C".4E7=.:6O<rs*<36B6,',!&[.C&[7Y.06,NC+    bL18     aLPR     `Lb1
         9D,8;=706,NC+
   1LPP C;=.N>'V4S6&3<."B&8$Y:SD=NF$IBFE.>#=B6ESC=7#$%=*=6     PLQK   1LP8     1LJK
 PL *=6C57=.Y.3S=.
   PL1 C;=.ZO[<<=:=69D,M<7Y%S06,253S=.           JaLbK   bKL`P   bPL1J
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   PLP C;=.2&4N86G'B9D,06,*<3<=:=606,25#&.      `8Lab  8RLa8   bQLK8
   PLR C;=.C5>#=B!,<=4W=%.,06,*<3<=:=6Y.98;D,#&.   JQLJ`  8`LJb bRL1J
   PLa C;=.C5>#=B!,<=43S=.9D,N>6OI<7N6O<.        `KLPP b8LaJ   J8La8
   PL` C;=.C5>#=B!,<=436$N#?6<38&#3S=.          JbL81  JPLRR    J`LQb
   PLJ C;=.Z&*6G4 N!O[<XS=CGI!#BY!;Y.98;D,#&.           ``LQK  b`L`a    J`LRP
   PLb C;=.N0U.3">>D:D&*4E9D>;=Y%S2;='Y.>6<3>6&#       KPLaQ  88LKP    KQLJJ
   PL8 C;=.4E9D3"86CGI'&7<'E;Y.#&'N6G'.                 bPL8K 81L`a    bbLPP
   PLK C;=.4E9DF;<9B;:6O<f=8$XESY:f;CGI!E7<='"              `bLb8 baL8P    JJLRQ
   PL1Q C;=.4E9DF;<9B;:6O<f=8$XESY:f;CGIN2g30t#'      aaL81 JRLPb    ̀aLQa

 2=*8=6=7 9!47D&*A?,*=6C57=.M<7XESCGI'&7VB;NDOI<.859:.;7#$%=*=6 4S=. 
*=6C57=.Y.<=%GF F3#;=6S<'D, bPL`R V4S!<.Y.6='#$%=CGIN:B=,!B*&3>#=B6ES>#=B 
!=B=6H 6S<'D, b`La1 V4S!<.Y.6='#$%=CGI867*&3>#=BH.&49D,>#=B!.Y2 6S<'D,  
b`L`K V4SC5#$2&'>#3>E;V0*&3*=6!<.Y.98;D,6='#$%= 6S<'D, `JL8` V4S.5>#=B6ESY. 
6='#$%=CGI!<.V0366'='9*;:.;#'7=.W='.<* 9D,6S<'D,  bPL`K  V4S6&325.#.6=' 
#$%=9D,25.#.%&I#)B7!<.CGIN:B=,!BY.98;D,W=>*=6+@*A= )4'C"*06,N4g. XES%=' 
0j$3&8$B=**#;=XES:f$7 
 4S=.*=6F&-.=8.N<7 F3#;=6S<'D, ̀ `LJP V0NMS=6;#B06,%"BC=7#$%=*=6CGI2&4
Y.06,NC+<';=7.S<'0iD, 1 >6&[7  XES:f$70j$3&8$B=**#;=XES%='NDg*.S<'6S<'D, PJLa` 
V0NMS=6;#B06,%"BC=7#$%=*=6CGI2&4Y.8;=706,NC+<';=7.S<'0iD, 1 >6&[7 XES%='0j$3&8$ 
B=**#;=XES:f$7 6S<'D, P8LaP V0.5N!.<XD7=.C=7#$%=*=6CGI2&4M@[.W='Y.06,NC+ 
<';=7.S<'0iD, 1 >6&[7 XES%='0j$3&8$B=**#;=XES:f$76S<'D, 18LPR V0.5N!.<XD7=.  
C=7#$%=*=6CGI2&4Y.8;=706,NC+<';=7.S<'0iD, 1 >6&[7 XES%='0j$3&8$B=**#;=XES:f$76S<'D, 
PKLbK C5XD7=.C=7#$%=*=6<';=7.S<'0iD, 1 N6OI<7XES%='0j$3&8$B=**#;=XES:f$7<G*N%;.*&. 
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 4S=.*=62&4N#D=Y.*=6C57=.  F3#;=6S<'D,  a1LQR  B=*;<.N#D=C57=.NFOI< 
N86G'B7=.!<.:6O<7=.#$2&'Y.98;D,#&. 6S<'D, R8LQP .57=.CGI!<.:6O<7=.#$2&'*D&3 
V0C58;<CGI3S=.Y.98;D,#&. 6S<'D,  a`L`8  .57=.M<7XESN6G'.V086#28;<CGI3S=.Y. 
98;D,#&. C&[7 R 06,N4g.4&7*D;=#XES:f$70j$3&8$B=**#;=XES%=' !5:6&306,N4g.8;<B=>O< 
6S<'D, aQL18 C57=.#$2&':6O<7=.#$%=*=68;<CGIC57=.:D&7ND$*7=.Y.8<.N'g. 9D, 
6S<'D, R8L8Q C57=.#$2&':6O<7=.#$%=*=6NF$IBY.#&.:'"46=%*=6  C&[7 P 06,N4g.XES%=' 
0j$3&8$B=**#;=XES:f$7
 4S=.*=6!.&3!.".9D,!;7N!6$B2=*<7>!*6 F3#;=6S<'D,  KLK`  N>'6&3C".+@*A= 
8;<W='Y.06,NC+ 6S<'D,  11LKK N>'6&3C".+@*A=8;<8;=706,NC+6S<'D,  JLb8  N>'
6&3C".!.&3!.".C5XD7=.C=7#$%=*=6 6S<'D,  1QLbQ  N>'6&3C".!;7N!6$B*=6C5#$2&' 
N0U.6='3">>D  C"*06,N4g.4&7*D;=#XES%='N>'V4S6&3B=**#;=XES:f$7  .<*2=*.G['&7BG6S<' 
D, aQLRQ N>'6&3C".!;7N!6$B*=6C5#$2&'N0U.*D";B XES:f$7N>'V4S6&3B=**#;=XES%=' !5:6&3
6S<'D, `L1b N>'6&3C".4E7=.:6O<rs*<36B6,',!&[.Y.06,NC+9D,8;=706,NC+  9D,
6S<'D, 1LJK N>'V4S6&3<."B&8$Y:SD=NF$IBFE.>#=B6ESC=7#$%=*=6 C&[7 P 06,N4g.4&7*D;=#    
XES%='N>'V4S6&3B=**#;=XES:f$7
 *=6C57=.3S=. N0U.:.S=CGI9D,W=6,7=.<G*4S=.:.@I7F3#;= 6S<'D, bPL1J  
ZO[<<=:=69D,M<7Y%S25N0U.W='Y.3S=. 6S<'D, bQLK8 2&4N86G'B9D,06,*<3<=:=6 
<=:=606,25#&. 6S<'D, bRL1J C5>#=B!,<=4W=%.,06,*<3<=:=6Y.98;D,#&.
6S<'D, J8L8a C5>#=B!,<=43S=.9D,N>6OI<7N6O<. C"*06,N4g.CGI*D;=#B= XES:f$7 
0j$3&8$B=**#;=XES%=' N0U.!;#.B=* 6S<'D, J`LQb C5>#=B!,<=436$N#?6<38&#3S=. 
XES%='0j$3&8$B=**#;=XES:f$7 6S<'D, J`LRP Z&*6G4N!O[<XS=CGI!#BY!;Y.98;D,#&. XES:f$7 
0j$3&8$B=**#;=XES%='6S<'D, KQLJJ N0U.3">>D:D&*4E9D>;=Y%S2;='Y.>6<3>6&# XES%=' 
N0U.3">>D:D&*B=**#;=XES:f$7 6S<'D, bbLPP 4E9D3"86CGI'&7<'E;Y.#&'N6G'. 6S<'D,  
JJLRQ 4E9DF;<9B;:6O<f=8$XESY:f;CGI!E7<='" 9D,6S<'D, `aLQ` 4E9DF;<9B;:6O<f=8$ 
XESY:f;CGIN2g30t#' C"*06,N4g.4&7*D;=# XES:f$7N0U.XESC5:.S=CGI4E9DB=**#;=XES%=' 
 PLR <&8D&*A?!C=7NF+ N0U.D&*A?,NkF=,C=7NF+CGIN0U.XDB=2=*>#=BN%OI<HO<
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*=6Y:S>"?>;=>#=B98*8;=76,:#;=7%='9D,:f$7 C5Y:SBGXD8;<*=6'<B6&39D,>#=BV#S 
#=7Y2Y.*=6B<3:B='7=.Y:SC52@7!;7XD8;<>#=B*S=#:.S=Y.<=%GF8=BB=  <=2=6' !XESCGI
'&7VB;NDOI<.859:.;7C=7#$%=*=6 BG>#=BN:g.N*GI'#*&3<&8D&*A? !C=7NF+ 4&78=6=78;< 
V0.G[

µÒÃÒ§·Õè 2.3: >#=BN:g.N*GI'#*&3<&8D&*A? !C=7NF+M<7XESCG'&VB;NDOI<.859:.;7#$%=*=6

 1L XES%='BG>#=BN%OI<B&I.Y.8.N<7B=**#;=XES:f$7            88LRa  KQLP1   8KLP8
 PL XES%='BG>#=B*6,8O<6O<6S.9!#7:=>#=B*S=#:.S=  KQL1R   KPLaK   K1LR1
    B=**#;=XES:f$7
 RL XES%='BG>#=B!=B=6H>#3>"B<=6B? !V4SB=**#;=XES:f$7         8`LbP   8bLJa   8JLJ8
 aL XES%='BG>#=B*DS=8&4!$.Y2B=**#;=XES:f$7                  8KL81   K1LbR   KQLbb
 `L XES%='BG>#=B!=B=6HY.*=606&38&#V4SB=**#;=XES:f$7        8PLaJ   8aLJ8   8RL`b
 JL XES:f$7BG>#=B<4C.8$48=B7=.<';=78;<N.OI<7B=**#;=XES%='   8QLK1   8JLRa   8RLJR
 bL XES:f$7BG>#=BD,N<G'46<3><3B=**#;=XES%='              8bL1K   K1LRP   8KLPJ
 8L XES:f$7BGB."A'!&BF&.\ !*&3NFOI<.6;#B7=.B=**#;=XES%='         b1LPJ   b`L81   bRL`a
 KL XES:f$7BG>#=B8&[7Y29D,C";BNCY:S*&37=.B=**#;=XES%='         JPL1`   bRLK`    J8LQ`
 1QL XES:f$7BG*=606,!=.7=.9D,BG>#=B06,.G06,.<B  bQLb8   81Lba   bJLPJ
     B=**#;=XES%='

 2=*8=6=7 9!47>#=BN:g.N*GI'#*&3<&8D&*A? !C=7NF+ M<7<=2=6' !XESCGI'&7VB; 
NDOI<.859:.;7#$%=*=6 F3#;=6S<'D, 8KLP8 N:g.#;=XES%='BG>#=BN%OI<B&I.Y.8.N<7B=*
*#;=XES:f$7 6S<'D, K1LR1 N:g.#;=XES%='BG>#=B*6,8O<6O<6S.9!#7:=>#=B*S=#:.S=B=* 
*#;=XES:f$7 6S<'D, 8JLJ8 N:g.#;=XES%='BG>#=B!=B=6H>#3>"B<=6B? !V4SB=**#;= 
XES:f$76S<'D, KQLbb N:g.#;=XES%='BG>#=B*DS=8&4!$.Y2B=**#;=XES:f$79D,6S<'D,  8RL`b  
N:g.#;=XES%='BG>#=B!=B=6HY.*=606&38&#B=**#;=XES:f$7  Z@I7C"*06,N4g.4&7*D;=#N0U. 
06,N4g.D&*A?,N4;.M<7XES%='CGIXES:f$7N:g.#;=XES%='BGB=**#;=Y.C"*06,N4g. !5:6&3 
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06,N4g.CGIN0U.D&*A?,M<7XES:f$7 F3#;=6S<'D, 8RLJR N:g.#;=XES:f$7BG>#=B<4C. 
8$48=B7=.<';=78;<N.OI<7B=**#;=XES%=' 6S<'D,  8KLPJ N:g.#;=XES:f$7BG>#=BD,N<G'4 
6<3><3B=**#;=XES%=' 6S<'D, bRL`a N:g.#;=XES:f$7BGB."A'!&BF&.\!*&3NFOI<.6;#B7=.B=* 
*#;=XES%=' 6S<'D, J8LQ` N:g.#;=XES:f$7BG>#=B8&[7Y29D,C";BNCY:S*&37=.B=**#;=XES%='
9D,6S<'D, bJLPJ N:g.#;=XES:f$7BG*=606,!=.7=. 9D,BG>#=B06,.G06,.<B     
B=**#;=XES%=' Z@I7C"*06,N4g.XES:f$7N:g.#;=XES:f$7BGD&*A?,4&7*D;=#B=**#;=XES%=' PLa  
C&+.>8$C=7NF+ N0U.0122&':.@I7CGIC5Y:S%=':f$7BG>#=B>$4 >#=BN%OI<9D,>#=BN:g. 
N*GI'#*&3>#=B!=B=6HM<7%='9D,:f$798*8;=*.Y.C&+.,M<7XESCGIVB;NDOI<.859:.;7 
#$%=*=6 BG>#=BN:g.Y.N6OI<7.G[ 4&78=6=78;<V0.G[

µÒÃÒ§·Õè 2.4: C&+.>8$C=7NF+M<7XESCG'&7VB;NDOI<.859:.;7#$%=*=6

 1L 859:.;736$:=6N4G'#*&. XES%='V4S6&3*=6'<B6&3B=**#;=XES:f$7   8PLJJ   KQLaR   8JL``
 PL CGIC57=.9:;7N4G'#*&. XES%='V4S6&3*=6!.&3!.".Y:S*S=#:.S=      8`L1b   K1L8P    88L`Q
   B=**#;=XES:f$7
 RL BG>"?!B3&8$9D,>"?#"-$NC;=*&. XES%='V4S6&3)<*=!9D,  8RLP`  88LbQ    8`LK8
   *=6!;7N!6$BB=**#;=XES:f$7
 aL BG06,!3*=6? !9D,#&'NC;=*&. XES%='V4S6&3>#=BN%OI<HO<     8aLba   8bLRK    8JLQb
   B=**#;=XES:f$7
 `L Y.859:.;7N4G'#*&.:6O<7=.06,NWCN4G'#*&.XES%='V4S6&3        b1LaR  bKL8`   b`LJa
    >#=B>=4:#&7Y.>#=B!5N6g2B=**#;=XES:f$7 

 2=*8=6=7 9!47C&+.>8$C=7NF+M<7XESCGI'&7VB;NDOI<.859:.;7#$%=*=6>#=BN:g. 
)4'6#BF3#;= 6S<'D, 8JL`` N:g.#;=859:.;736$:=6N4G'#*&. XES%='V4S6&3*=6'<B6&3 
B=**#;=XES:f$7 6S<'D,  88L`Q N:g.#;=CGIC57=.9:;7N4G'#*&. XES%='V4S6&3*=6!.&3!.".  Y:S 
*S=#:.S=B=**#;=XES:f$7 6S<'D, 8`LK8 N:g.#;= NBOI<BG>"?!B3&8$9D,>"?#"-$NC;=*&.  XES%='
V4S6&3)<*=!9D,*=6!;7N!6$BB=*#;=XES:f$7 6S<'D, 8JLQb N:g.#;=NBOI<BG06,!3*=6? !
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9D,#&'NC;=*&. XES%='V4S6&3>#=BN%OI<HO<B=**#;=XES:f$7 9D,6S<'D, b`LJa N:g.#;= 
Y.859:.;7N4G'#*&.:6O<7=.06,NWCN4G'#*&.XES%='V4S6&3>#=B>=4:#&7Y.>#=B!5N6g2
B=**#;=XES:f$7 Z@I7Y.C"*06,N4g.XES:f$7BG>#=BN:g.#;=XES%='BG)<*=!B=**#;=XES:f$7
 PL` >#=B>$4N:g.N*GI'#*&3>#=B*S=#:.S=Y.<=%GF XESCGI4567859:.;7<=2=6' !  
'&7VB;NDOI<.859:.;7#$%=*=6 BG>#=BN:g.N*GI'#*&3>#=B*S=#:.S=Y.<=%GF<=2=6' !B:=n
#$C'=D&'  4&78=6=78;<V0.G[

µÒÃÒ§·Õ 2.5:  >#=B>$4N:g.N*GI'#*&3>#=B*S=#:.S=Y.<=%GFM<7XESCGI'&7VB;NDOI<.859:.;7
         #$%=*=6

 1L <=%GF<=2=6' !B:=#$C'=D&'*S=#:.S=*#;=<=%GF<OI.     KQLb`   KaLPP   KPLaK
 PL !H=.CGIC57=.C5Y:SC;=.BG>#=B*S=#:.S=Y.<=%GF         8PLRP   8KLb1   8JLQP
 RL 859:.;7CGIC;=.4567<'E;M?,.G[9!47H@7>#=B*S=#:.S=      8QL1a  8PLPJ    81LPQ
    Y.<=%GF
 aL 6='V4SCGIC;=.V4S6&3<'E;M?,.G[9!47H@7>#=B*S=#:.S=       `QLK8 ``LJa   `RLR1
    Y.<=%GF
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859:.;74&7*D;=#8S<7Y%SN#D=N8gBCGI  8S<7+@*A=7=.C&[76,33  8S<7C6=3*5:.4*=6M<7 
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>#6BG*=6#&4XD!&BmC\$w4S=.*=6C57=.9D,>#=B!=B=6HC=7#$%=*=606,*<3*&. 
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