
 !"#$% & '($)( *+,  -.&/ 01(23 & 456+7 -8+"8
!)628 '($9: ;6+:6/

 !"#$%&'()*+%,)-.%"/+0
 !"#$%&'()$*"+,&(-./&0.12+34&56.76&8"9:&;.72+34

12)340)5%"6)7
&<.=>?3&0.12+34&56.76&8"9:&@ABC4&@"D2+34

 891: 1:1;%<=">?@%A>')B%%%%%%%%%%%%%%%%%%%% 891:CD: D%<EF)>'0%A>')B

<=">?

&EF&G(HH/&I.HHJK&.HHL*AMK&!.NHH/&O&EHH+.7%;O.P&@.-;"HH2C&5HHPAF&;4&EHHC&5HHFQL+3&RHH*.SO&O&5HH6.76&@.HH-&&5+"TAT4

&U9NV3&&W7F&XHHF3O;&O&5HHY;.P&ZHH6.76&<3AHH1979[\&G5HH6.76&]A1HH/&^3AHH77_\&WHH*3&`4AHHC&Z*3AHH6&aHH7+&E*;"HH6

&WHH*3&<.HH7%&;4&`(HH))C&5HH6;AF&3;&.HH-&&5+"TAT4&WHH*3&<"HHT.+"T&UHH%3":&O&4.HHbF3&O&.HH-&&E)7%I&.HH\&EBHH/34&<K&AHHF&3;

&^.HHc3AB:3&I.HHJK&<.HHN-&I3&`ZHH63&0(HH/&AHHD)%&5HH9P34&dHH)Y&EHHF&O&04"HHF&5HH+e"f&E*;"HH6&<3AHH[F&G.HH-&&5%3;K.+

&@.HH-&&0a71+3&O&]3(HH-3&.HHF&@3&&EHHLg)%&O&5HH99NV3&&W7F&hHH9Bi%&@.HH-&&ZVO4&4AHHj9N:&@.HHk&4;&G;"HH2C&WHH*3&;4

&<3AHH*3&@.HH-&&ZVO4&RHHc3"%&O&5HHY;.P&ZHH6.76&';.HHF;4&EHHV.L%&WHH*3&5HH9?3&!3lHH6&`4"HH/&&5%&0(HH*4&<"HHT.+"T

&GRHHc3"%&WHH*3&hHH9Bi%&@.HH-&&Em)Y&ZHH63&0(HH/&nQHH\&G.BHH63;&WHH*3&;4&`ZHH63&E*;"HH6&<3AHH[F&';.HHF;4&EHH7CA\&O

&5HH99NV3&&W7F&@;3oT&ZHH6.76&O&5HHY;.P&ZHH6.76&pHH*Aq+&r"HHs;.s&;4&O&@4.)HH63&UHH79[\&nO;&t.HH63AF

&ZHH6.76&<3AHH*3&5%QHH63&@;"HH=NY&ZHHVO4&EHHC&ZHH63&WHH*3&AHH1+.7F&EHHV.L%&@.HH-&&EBM.*&`4"HH/&5HH6;AF&.HH+IO;

&G5HH99NV3&&W7F&O&@3&&EHHLg)%&ZHH7bS"%&aHH7+&O&4"HHP&u.HHP&5HHj*v"V"w(*3&@AHH7T&&Z=Y&EHHF&&EY"\.F&3;&4"HHP&5HHY;.P

&O&ZHH63&04AHHC&UHH*.NB%&@;"HH6&<.HHc;.b%&.HHF&ZHH>V.i%&O&(HH63&ZHHVO4&@;3(HH*.k&O&;3ANBHH63&I3&ZHH*.Nx&EHHF

&rAHHJ&pHH:"ND%&O&.jHH*A%K&.HHF&"HH$N-&GE*;"HH6&^e"HH[\&!.HHmS;4&3;&4"HHP&4AHHj*O;&EHH7CA\&ZHHVO4&GUHHF.L%;4

&E*;"HH6&ZHHVO4&@AHH7T&&0;.)C&;.BHH63"P&O&04AHHC&ZHH*.Nx&<.HHcABb%&@.-&&EBHH63"P&I3&O&ZHH63&04AHHC&yHH7q)\

`ZHH63&0(HH/

`E+.7%;O.P&GE7CA\&G<3A*3&G5Y;.P&Z6.76&GE*;"6&<3A[F&@A="B# *+, <C(&

1.  Abbaskeshavarz1@yahoo.com

2. h_sadeghiyan2010@yahoo.com

z{&|}~�&u&u&G}���&<.B$%I&G8;.=s&0;.N/&G8"6&!.6&G8Q63&<.=Y&56.76&@.=2-O�k&E%.)9�M

 [
 D

O
I:

 1
0.

20
28

6/
pr

iw
-0

40
37

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 p

ri
w

.ir
 o

n 
20

24
-0

4-
10

 ]
 

                             1 / 32

http://dx.doi.org/10.20286/priw-040375
http://priw.ir/article-1-89-fa.html


 !"#$%&'& ()*&+,-.)/0
 !

 !"#$%&'& ()*&+,-.)/0

 !
"#

$%
&'(

)*
$+,
-&
./

$$0
-&
12

$+$
,3
4$
5&
4

!3=D3

&O&5Bb)?&@.HkO;3&U?.M&(x&;4&O&.HL*AMK&O&.HkO;3&O&.7H6K&';.S&EH6&!.�\3&pHgL+&;4&E*;"H6

&G5j*�\3ABH63&O&5j7B79k"wv&�.H[VI3&;"H2C&W*3&G�7\A\&&W*3&&EF&`ZH63&0(H/&RHS3O&EH+.7%;O.P

&599NV3&&W7F&O&@3&&ELg)%&@.H-&&̂ ;(S&@3AF&E*;"H6&Z7N-3&`4;34&5N=%&;.7H$F&0.1*.Y&EHLg)%&;4

&.F&E*;"H6&(+"7k&`�&�E+.7%;O.P&;4&@4AHm-3;&�.H[V&EF&E*;"H6&ZH*aCA%&`}&�I3&ZH63&^;.Hm:

&EHLg)%&;4&@"H9:&ZH%"jx&4"HYO&I3&AHgP&t.H$x3&`�&�U7w3AH63&O&r3AH:3&@.H-&&@A7T;4

&@4Am-3;&ZH7N-3&AF&&0OQ:&E*;"H6&`�&� {�&�}��~&G"HVAYK,&ZH63&rAJ&�HNC&hHV.i%&EHC

&;4&G5%QH63&@;"=NY&.F&4.H[\3&O&�.m\;3&O&ZH%O.L%&pH=mY&;4&�H-.1*.Y&UH7V4&EF&5H%"N:

` ��&�}��}&G@(H+IAM,&4;34&h:.�%&ZH7N-3&5+.=Y&O&@3&&EHLg)%&^.mH6.[%

&G�~}} &!.6 &;4 &E*;"6 &;4 &<3A[F &nAB$T &O &�OA/ &^3I3"%&EF &O &.B63; &W7N- &;4 &

&<.B$FA:&`(+4AC&�OA/&3;&;"2C&W*3&<.%.$F.+&�.cO3&;4&E9P3(%&ELg)%&;4&A�l%&@.-;"2C

&<3A*3&�">+&I3&())C&&5%&nQ\&GELg)%&;4&5b7/&!Q-&p7�S&<4AC&�Ag%&.F&EC&<4;3&O&@4"b6

&`()BP34Ak&(63&;.2F&hV.i%&@.-OA7+&@;.*&EF&O&04AN/&ZN7)J&3;&Z?AM&G()-.jF&ELg)%&;4

&EB/34&0(7�7k &O&h9Bi%&@.-&&Em)Y&5V.% &O&5\._79m\ &G56.76&G5%.q+ &�.[VI3 &.-&&�NC&W*3

&E*;"6&.F&<3A*3&�.m\;3&<4AC&RgS&O&E*;"6&@"9:&Z%"jx&<4AC&XS.6&a7+&<.+K&](-&`Z63

&O&.-;"2C&W*3&R>+&EF&^.%./&pLg)%&;4&3;&3"S&<I3"\&Z63&WjN%&RcO&W*3&`Z63&<.)mV&O

&EF&Z6.76&W7N-&@.B63;&;4&a7+&5FAJ&@.kO;3&O&0([B%&^e.*3&`(+I&y-&AF&<3A*3&;Ac&EF

&3;&@O&Z%"jx&())C&&5%&nQ\&O&EBP34Ak&(63&;.2F&hV.i%&@.-OA7+&I3&Em+.Y&EN-&�.M4

`())C&XS.6

&y*v;&@.-IA%&O&<.)mV&.\&3;&4"P&�*�\3AB63&�N:&EC&<3A*3&5%Q63&@;"=NY&GUF.L%;4&

&^;(S&p+I3"%&O&4A71F&3;&�"c"%&W*3&"9Y&.\&Z63&nQ\&;4&GZ63&0434&43(B%3&5B$7+"7=?

&!"�x&O&597N[\&d)Y&I3&�k&<3A*3&5%Q63&@;"=NY&`()C&�>x&4"P&R>+&EF&3;&@3&&ELg)%

&nQ\&G()B$-&<3A*3&;4&5FQL+3&@.k"+&8.q+&<4AC&XS.6&4(?;4&.-&&5FAJ&Ej)*3&I3&<.)7Nf3

&3oV&`()C&ULB)%&5B$7+"7=?&y*v;&@.-IA%&EF&�3A:&O&<3A*3&@.-IA%&I3&3;&d)Y&p=mY&4AC

&4"P&pm+.Y&EN-&@.-&&Z*.Nx&�*3aM3&.F&5%Q63&@;"=NY&G�3A:&O&<3A*3&d)Y&WBM.*&<.*.k&.F

&O&<.)mV&r")Y&;4&�3&&rax&nAB$T&O&Z*"L\&;4&GW7g$9M&O&<.)mV&;4&5%Q63&Z%O.L%&I3

 [
 D

O
I:

 1
0.

20
28

6/
pr

iw
-0

40
37

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 p

ri
w

.ir
 o

n 
20

24
-0

4-
10

 ]
 

                             2 / 32

http://dx.doi.org/10.20286/priw-040375
http://priw.ir/article-1-89-fa.html


 !"#$%&'& ()*&&+,-.)/0
  

 !"#$%&'& ()*&+,-.)/0

   
!"

!#
$%

&$!
'

()
!!*

+"
,!

-.
$/

0!
"!

1
2

3(
4

!*
5(

65

&�3&&rax,&OA7+&O4&W*3&.-&&nQ\&W*3&�S.bB%&`4AC&.>*3&5N=%&�L+&W7g$9M&�.P&;4&t.Nx

&`(+(/&U*(m\&ELg)%&;4&5%Q63&Z%O.L%&A*ok.+&Z$j/&O&A�l%&@OA7+&O4&EF& t.Nx&O

&nQ\&<.+K&O&ZP.6&Z2xO&;.s4&3;&0([B%&^e.*3&O&5B$7+"7=?&y*v;&�"c"%&W*3

&EF&3;&<3A*3&�">+&O&04AF&W7F&I3&3;&<3A*3&�*�\3AB63&�N:&G�3&&rax&<434&Z$j/&.F&(+4AC

&<4AF&W7FI3&](-&.F&<.)mV&'IO;��&d)Y&GZm6.)%&W7N-&EF&`())C&4O([%&t;.M&�79P&pLg)%

&IO;&��&I3&�k&.%3&�(/&I.JK&5B$7+"7=?&y*v;&X6"\&O&0([B%&^e.*3&Z*A%K&.F&O&�3&&rax

&Z/3(+&3;&�3&&rax&<4AF&W7FI3&<3"\&EC3As&�434&EN\.P&d)Y&EF&5B$7+"7=?&y*v;&Gd)Y

&y*v;&G<K&I3&�k&`ZM;&W7F&I3&5B$7+"7=?&y*v;&@A*ok.+&Z$j/&';"g63&G�7\A\&&W*3&&EF&O

&5*.Y&EF&d)Y&IO;&��&I3&�k&y-&<K&EC&ZMAT&3;&t.Nx&EF&E9Nx&EF&y7N�\&5B$7+"7=?

`4"/&&5%&5F.*I;3&.B63;&W7N-&;4&a7+&0aJ&;4&5B$7+"7=?&y*v;&A7P3&d)Y&`(6A+

&Z*.Nx &.F &()BMAT &y7N�\ &�+.+.N7k&y- &O &0([B% &^e.*3 &GE*;"6 &;4 &<3A[F &I.JK &.F

&G�7\A\&&W*3&&EF &O &())C &U7=$\ &3; &E*;"6 &56.76 &y*v; &<(/&XS.6 &G(63 &;.2F &<.>V.i% &I3

&EF &�*4a+ &5)6 &Z%"jx&<(%K;.C&@O; &O &<3A*3 &EF &�*4a+ &@"9: &Z%"jx&WBM;&W7FI3 &.F

&W7N-&EF&`4"/&RgS&�3&&rax&O&<3A*3&<.7%&5f.m\;3&@.-&&EL9x&GAgS&O&A�%&O&<4;3&O&<.B$FA:

&@.-&&�NC&A�%&O&AgS&G<4;3&G<.B$FA:&03AN-&EF&5B$7+"7=?&y*v;&O&0([B%&^e.*3&GZm6.)%

`(+434&nAB$T&O&(+4AC&I.JK&(63&<.>V.i%&EF&3;&4"P&pm+.Y&EN-

&;4&`()B$-&�L+&@.>*3&!"_2%&ELg)%&;4&y=%&^;(S&O4&<3"):&&EF&a7+&E76O;&O&W7s&

&0.TO4;3&;4&0;3"N-&E*;"6&G.-&&̂ ;(SAF3&<.7%&�F.6&5mgSO4&8.q+&;4&G5+.=Y&@.-&&@()F&&y7$L\

&<.)�N- &E76O; &G5mgSO4 &8.q+ &WBM;&W7FI3 &I3 &�k &.%3 &�Z63 &04"F &@O;"/ &4.[\3 &O &�s

&�"L6&I3&.\&04AC&Z*.Nx&;"2C&W*3&I3&� 3(*(/&3oV&O&EB$+34&4"P&�">+&'I"x&;4&3;&E*;"6

&EF &W*3ACO3 &<3A[F &`()C &@A7T"9Y &rAJ &<.%34 &EF &E*;"6 &<(7B9J &O &(63 &;.2F &Z%"jx

&�*3aM3&3;&{�}&W7F&�3ABM3&O&]QBP3&!.NBx3&O&04I&W%34&rAJ&O&E76O;&W7F&^.MQBP3

&W*3&<(7B9J&O&E*;"6&Z%"jx&<(/&XS.6&EC3As&�Z63&E76O;&03AN-&a7+&W7s&`Z63&0434

&E*;"6&<4.BM3OAM&.F &`Z63&;.TI.6.+ &()N\;(S&;"2C&W*3&RM.)%&.F &rAJ&0.TO4;3&EF&;"2C

&y$7+"NC&.F&hV.i%&O&5FAJ&@.-;"2C&0.TO4;3&Z64&EF&�QC&^.%./&pLg)%&GrAJ&<.%34&;4

&a7+&W7s&59%&RM.)%&.F&5:"c"%&W7)s&GELg)%&W*3&�*�\3AB63&Z7N-3&EF&&EY"\.F&O&(BM3&&5%

 [
 D

O
I:

 1
0.

20
28

6/
pr

iw
-0

40
37

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 p

ri
w

.ir
 o

n 
20

24
-0

4-
10

 ]
 

                             3 / 32

http://dx.doi.org/10.20286/priw-040375
http://priw.ir/article-1-89-fa.html


 !"#$%&'& ()*&+,-.)/0
 "

 !"#$%&'& ()*&+,-.)/0

 !
"#

$%
&'(

)*
$+,
-&
./

$$0
-&
12

$+$
,3
4$
5&
4

`4"F&(-3"P&hV.i%

&a7+&<3A*3&�7S;&O&E*.$N-&O&@3&ELg)%&5\;(S&0.1*.Y&;4&a7+&E7CA\&Rc3"%&G<.7%&W*3&;4&

&GE7CA\&O&<3A*3&@.-&&ZVO4&&&Rc3"%&O&5Y;.P&Z6.76&GEV.L%&W*3&;4&O;&W*3I3&`Z63&y=%&;.7$F

&I3&](-&`(/&(-3"P&56;AF&5V.%&O&5\._79m\&(bF&I3&y-&O&�7\.N9�*4&O&56.76&(b�F&I3&y-

&5Y;.P&O&59P34&@.-&&E>V"%&O&E7CA\&O&<3A*3&ZVO4&O4&5Y;.P&Z6.76&56;AF&EV.L%&W*3

&@.-&&0.T(*4&O&Rc3"%&G.-&&ZVO4&5Y;.P&Z6.76&�*A2\&p*.6&;4&.\&Z63&<K&AF&;3oT&&A7� \

&O4&;4&](-&W*3&G�7L[\&@Aq+&O&5%"=>%&�Af&I3&�k&GW*3AF.)F&`4"/&A7$>\&O&�*A2\&.-&&<K

&56;AF&<3A*3&ZVO4&Rc3"%&O&5Y;.P&Z6.76&GZ$i+&;.B>T&;4&�4"/&&5%&!.m+4&59C&;.B>T

&`E*;"6&<3A[F&!.mS;4&E7CA\&ZVO4&Rc3"%&O&5Y;.P&Z6.76&G8O4&;.B>T&;4&O&4"/&5%

&`4"F&(-3"P&.-&&<K&@;.BM;&4Aj9N:&O&Rc3"%&A1)/O;&.-&&ZVO4&I3&�*A-&5Y;.P&Z6.76

&<O(F&GE*;"6&;4&EBMAT&&Uj/&<3A[F&!.mS;4&.-&&ZVO4&Rc3"%&�7S4&ZP.)/&EC&Z63&5=*(F

&pN2sA6&3A*I&�Z$7+&A$7%&E*;"6&;"2C&.F&.-&&ZVO4&W*3&XF3O;&I3&5B79C&O&E)727k&ZP.)/

&<3"):&&EF&�7\A\&W*(F&`4"/&&5%&ZM.*&.-&&ZVO4&XF3O;&p�i*;.\&;4&Rc3"%&O&XF3O;&I3&@;.7$F

&��6&O&(/&(-3"P&0;./3&E*;"6&.F&.-&&ZVO4&W*3&XF3O;&Z79C&EF&GRc3"%&<.7F&AF&@3&&E%(L%

&`4"/&&5%&04;OK&.-&&<K&@;.BM;&@.-"1V3&I3&5L*4.�%&O&.-&&<K&Rc3"%

*$EF G2?6+? HI.(

&Z6.76 &8"=>% &.F &Z63 &8Ie &G5Y;.P &Z6.76 &';.F;4 &@Aq+ &¡[F &EF &WBP34Ak &I3 &�7k

&@IA%&<OAF &@.-&&83(S3 &I3 &Z63 &^;.m: &5>*Ab\ &;4 &5Y;.P &Z6.76 &`y*"/ &.)/K &5Y;.P

&�}�¢~&GI(V")*;,&^(%&&0.\"C&O&^(%()9F&@.-&&](-&EF&5F.7B64&;"q)%&EF&;"2C&<3A7T&&y7N�\

&0(/&5x3Af&�7kI3&!.N:3&I3&@3&EB/;&.*&@�\3AB63&5Y;.P&Z6.76&GA1*4&5>*Ab\&;4&` ¢�

&r"s;.s&;4&W£7b%&]3(-3&EF&5F.7B64&<K&4"�L%&EC&Z63&5B%"jx&<.T(+A7T&&y7N�\&X6"\

` �}{&�}�¢�&G5*.F.F&59:,&Z63&599NV3&&W7F&X7[%&O&59%&RM.)%

&�.cO3&O&5Y;.P&X7[%&!.mS;4&ZVO4&^.%3(S3&EF&5Y;.P&Z6.76&h*Ab\&;4&5B$V.-

&O&(?.L%&'(+A7TAF;4&3;&5Y;.P&Z6.76&O&()C&5%&0;./3&;"Fa%&^.%3(S3&AF&A�l%&59P34

` ��&�}�z�&G5B$V.-,&(+34&&5%&.-&&nI;3

 [
 D

O
I:

 1
0.

20
28

6/
pr

iw
-0

40
37

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 p

ri
w

.ir
 o

n 
20

24
-0

4-
10

 ]
 

                             4 / 32

http://dx.doi.org/10.20286/priw-040375
http://priw.ir/article-1-89-fa.html


 !"#$%&'& ()*&&+,-.)/0
 #

 !"#$%&'& ()*&+,-.)/0

   
!"

!#
$%

&$!
'

()
!!*

+"
,!

-.
$/

0!
"!

1
2

3(
4

!*
5(

65

&@A7T&&Uj/&;4&A�l%&@.-A7_B%&�3"+3&EF&G¤;.P&O&UP34&X7[%&W7F&(+"7k&EF&Z*.):&.F&.+IO;

&'()-4&&Uj/&U%3":&EC&4AF&&5%&8.+&3;&.-A7_B%&I3&EB64&�)k&O&Z63&04AC&EY"\&5Y;.P&Z6.76

&A7_B% &G52L+ &A7_B% &G<3Am-; &@4AM &@.-&&5T�*O &A7_B% &�Z63 &5Y;.P &Z6.76 &;4 &.-;.BM;

&;4&.+IO;&aN7Y&GRS3O;4&` ��{&�}�¢�&G5N6.S,&5NB$76&A7_B%&O&5:.NBY3&A7_B%&G5B%"jx

&GW*3AF.)F&�4;34&Aq+&;4&3;&<QC&O&4AP&ZM.7-;&I3&5L7>9\&.-;"2C&5Y;.P&Z6.76&U79[\

&Aq+(%&a7+&3;&U9NV3&&W7F&X7[%&56;AF&G.-&&ZVO4&59P34&X7[%&@.-&&5T�*O&EF&EY"\&AF&&0OQ:

`Z63&EB/34

&Z6.76&O&X7[%&W7F&�.m\;3&@;3ASAF&@3AF&�6.)%&8"=>%&EF&5F.7B64&Z=Y;4&@O&5b6

&;4&0(/4.D*3&^3A77_\&EF&&EY"\.F&a7+&A77_\&`Z63&A77_\&8"=>%&G;3aF3&W*AB=F&`Z63&5Y;.P

&G!.x&`4"/&&5%&@A7T&&0I3(+3 &X7[%&a7+ &O&.-&&�L+&G5B%"jx&<3Am-;&G<.%(iB$%&O&^.%.L%

&3;&^3A77_\&@O&G�7\A\&W*(F&O&(/.F&yC&.*&;.7$F&Z63&WjN%&<K&X7[%&O&Eb%.Y&;4&A77_\

&WjN%&A77_\&�"+&O4&A-&G!.x&`()C&&5%&@()F&&EB64&yC&.*&4.*I&^;"?&&EF&.-&&<K&<3a7%&�$xAF

&5g7[%&r"s;.s&I3&56.63&�"+&;.=s&G�7\A\&&W*3&&EF&O&(BM3&�.>\3&¤;.P&.*&UP34&;4&Z63

`(-4&&5%&Uj/&@a*.NB%&5Y;.P&Z6.76&EF&�*A-&EC&(*K&&5%&4"YO&EF

456+7 -8+"8 6+JK6 *+,2L.( HM

&5Y;.P &Z6.76 &;.BM; &I3 &^O.>B% &@"1V3 &;.=s &G5g7[% &r"s;.s &�"+ &;.=s &EF&&EY"\.F

�4"/&&5%&0(7%.+&�)2B%&O&A7F(\.F&G0(+IA6&G@4.:&G�7\A\&&EF&EC&4"/&&5%&0434&¥7i2\

&3;&(+"7k&(x&W*ABNC&O&Z63&83;K&5Y;.P&O&59P34&p)[?&O4&A-&�@4.:&@"1V3&`}|}

`(+;34&y-.F

&@.-&&8.L% &GZ%"jx &AF &59P34 &@.-.c.L\ &<(2+&U7N[\ &�m6&EF &�A7F(\.F &@"1V3 &`}|�

&`())C &56;AF &3; &5Y;.P &^3A77_\ &AF3AF;4 &�)C &'"[+ &5L7S4 &^;"?&&EF &()+3"\&&5% &�"FA%

`4;34&4"YO&<3A[F&US3(x

&EC&4O;&&5%&;.C&EF&5B7bS"%&;4&5Y;.P&Z6.76&;.BM;&h7?"\&@3AF&�0(+IA6&@"1V3&`}|�

&pY;4&G�m6&W*(F&O&Z63&yC&5Y;.P&^e"[\&O&^3A77_\&O&4.*I&59P34&^e"[\&O&A77_\

&5B$*.F &�"FA% &@.-&&8.L% &Ej)*3 &AF&5)m% &4"/&&5%&AD)% &5*.-.c.L\ &EF &UP34 &;4 &A77_\ &@e.F

 [
 D

O
I:

 1
0.

20
28

6/
pr

iw
-0

40
37

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 p

ri
w

.ir
 o

n 
20

24
-0

4-
10

 ]
 

                             5 / 32

http://dx.doi.org/10.20286/priw-040375
http://priw.ir/article-1-89-fa.html


 !"#$%&'& ()*&+,-.)/0
"$

 !"#$%&'& ()*&+,-.)/0

 !
"#

$%
&'(

)*
$+,
-&
./

$$0
-&
12

$+$
,3
4$
5&
4

&Eb%.Y&56.63&@.-;.BP.6&.F&<K&<4AC;.TI.6&O&X7[%&A77_\&@3AF&5M.C&<3"\&.F&O&�.b*A6

`())C&UN:

&5*e.F&�g6&;4&5Y;.P&O&59P34&^3A77_\&G<K&;4&EC&Z63&5bcO&��)2B%&@"1V3&`}|�

&¦6.k&5Y;.P&@.-&&;.2M&O&59P34&@.-.c.L\&EF&�.b*A6&5B$*.F&5B%"jx&<3Am-;&O&(+;34&;3AS

&G5N6.S,&Z63&599NV3&&W7F&yB$76&;4&�)\&p7VO3&pN2sA6&G4"P&G"1V3&W*3&`()-4&�6.)%

` ���.\���&�}�¢�

&�"+&;.=s&W*3&G¤;.P&O&UP34&X7[%&O4&W7F&�.m\;3&@;3ASAF&^;"?;4&Gt.63&W*3&AF&

&G5Y;.P&O&59P34&�g6&O4&A-&;4&A77_\&^(/&A�):&EF&Z*.):&.F&EC&4A7T&&5%&Uj/&;.BM;

�434&<.2+&A*I&Uj/&&EF&3;&.-&&<K&<3"\&&5%

5Y;.P&Z6.76&5g7[%&r"s;.s&}|!O(Y

5Y;.P&^3A77_\

59
P3

4&^
3A7

7_\ yC4.*I

0(+IA6�)2B%4.*
I

@4.:A7F(\.FyC

 ���&�}�¢�&G5N6.S,&�Rm)%

&!"�[%&599NV3&&W7F&XF3O;&O&5Y;.P&Z6.76&'I"x&;4&.-;"2C&@A7T&&ZN6&G59C&;"f&EF

&.F&;"Co%&X7[%&`())C&&5%&@4Am-3;&�)C&EF&83(S3&<K&<O;4&;4&EC&Z63&@4Am-3;&5g7[%

&@.-&5T�*O&I3&`()C&&5%&¥i2%&3;&.-;"2C&@;.BM;&@"1V3&�"+&G4"P&u.P&@.-&&5T�*O

&W*3&t.63AF&5Y;.P&Z6.76&!(%&`Z63&<K&<O;4&;4&@4Am-3;&^.m�&5g7[%&W7)s&59C

&GU9NV3&&W7F&XF3O;&p?A:&;4&.-;"2C&5Y;.P&Z6.76&@A7T&&ZN6&EC&4A7T&&5%&Uj/&§AM

`Z63&5Y;.P&O&59P34&X7[%&O4&U%.b\&!"�[%

&r"$[% &U9NV3&&W7F &XF3O; &yB$76 &;4 &y=% &@.-A7_B% &I3 &@;.BM; &@.-"1V3 &GRS3O;4

&@;.BM;&@.-"1V3&@A7T&&Uj/&U9:&EC&4"/&&5%&r"$[%&y=%&!3l6&W*3&GW*3AF.)F&�(+"/&&5%

&@.-A7_B%&I3&<QC&O&4AP&�"g6&W7F&(+"7k&G@;.BM;&@.-"1V3&@A7T&&Uj/&A76&;4&¨(+3&83(C

 [
 D

O
I:

 1
0.

20
28

6/
pr

iw
-0

40
37

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 p

ri
w

.ir
 o

n 
20

24
-0

4-
10

 ]
 

                             6 / 32

http://dx.doi.org/10.20286/priw-040375
http://priw.ir/article-1-89-fa.html


 !"#$%&'& ()*&&+,-.)/0
"%

 !"#$%&'& ()*&+,-.)/0

   
!"

!#
$%

&$!
'

()
!!*

+"
,!

-.
$/

0!
"!

1
2

3(
4

!*
5(

65

&`()C&5%&�*A2\&3;&.-&&ZVO4&@I.6&&y7N�\&'"[+&EC&Z63&EY"\&U[%&O&y=%

&�*�\3AB63&5\.m�&5F&.*&^.m�&5:"+&G5Y;.P&O&59P34&X7[%&W7F&UF.LB%&�)C&O&(+"7k&I3&

&0434&<.2+&5F"P&EF&GUj/&W*3&;4&`Z63&0(/&0434&<.2+&}&Uj/&;4&EC&(/&(-3"P&U?.x

&^.m�&&5F&.-;"2C&5Y;.P&O&59P34&X7[%&I3&&5/.+&5j*�\3AB63&;.BM;&5BSO&EC&Z63&0(/

&G¤;.P&O&UP34&X7[%&;4&EC&5+.%I&`ZMAT&(-3"P&Uj/&EB$F3O&@;.BM;&@"1V3&5:"+&G(/.F

&X7[%&;4&XLM&5%3;K.+&O&5\.m�&5F&ZV.x&5Bx&.*&(/.F&EB/34&4"YO&r"/KO&5%3;K.+&<.%I&y-

&;4&5m$+&�%3;K&EC&5+.%I&.%3&�4()F&&5%&�L+&@;.BM;&@"1V3&W*3&G(/.F&EB/34&4"YO&UP34

&<3a7%&O&(/.F&EB/34&4"YO&59P34&X7[%&;4&US3(x&5\.m�.F&.*&<.%I&y-&;"f&&EF&¤;.P&O&UP34

&pD7B+&EC&(/&(-3"P&U?.x&�*�\3AB63&^.m�&G(/.F&�(+3&0(/4;3O&@.-;.2M&O&^3A77_\

&`4"F&(-3"P&^.m�.F&@;3oT&Z6.76&G@�\3AB63&W*3
456+7 -8+"8 N)O%($J8( P"93 QMR>S

X7[%&O4&U%.b\&&&&&&&&&5Y;.P&X7[%&&&&&&&&&&&&&59P34&X7[%

 �)2B%,&^.m�&5F&X7[%&&&&&&&&&&&&&&&&^.m�&5F&&&&&&&&&&&&&&&&&&&&^.m�&5F&&&&&&&

 0(+IA6,&^.m�&5F&X7[%&&&&&&&&&&&&&&&&&^.m�.F&&&&&&&&&&&&&&&&&&&&^.m�&5F&&&&&&&

 @4.:,&^.m�.F&X7[%&&&&&&&&&&&&&&&&^.m�.F&&&&&&&&&&&&&&&&&&&&&^.m�.F&&&&&&&&

 A7F(\.F,&^.m�.F&X7[%&&&&&&&&&&&&&&&^.m�&5F&&&&&&&&&&&&&&&&&&&&&^.m�.F&&&&&&&&

0(+;.1+&�Rm)%

456+7 -8+"8 *+,6+JK6 QT

 !"# $%&'  () *+,- ./%# 01  2345 (+607 28098 :9;"- 65 0<=46 >?9+ *' (@A0B) =/ CDE5 (FE

 =/ G28/ .H =/  (I0< J010K0L- 4 (<4C9# M9") 0# *N+/,) 65 (O345 CDP&' C1 Q0BR</ (D<,DS

 (E01  J5464 (FE T5,I  () :9FP- UV# 45 =/ *' 28/ J%&E/CW (+607 28098 $0<=46 X0Y%E5

 X0DO85 56/4 (<4C9# M9") 2E0?A 0E 2Z30V) 0E 0K0L- :FI  *# 4 *</%)0[C9\ 0E *</%)0[ *' 28/

 0E .H J0150N< 4 :;?3/  ]9# ^_)0+ 28/ ]F?) (<4C9# M9") ]E/ G5,I  () 6,P' C1 JC9Y  ̀ 9?a-

 *' 28/ (E01  JC9Y  2N+ 4 b0?9?a- .0?1 0E 015/%<4C# >9< JCDE5 c%I0# (d07 (8098 ^_)0+

GeRosenau,1971: 121-122f %15  () =4C# 5,7 =/ 015/%<465 .H g0Bh65 2345

 [
 D

O
I:

 1
0.

20
28

6/
pr

iw
-0

40
37

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 p

ri
w

.ir
 o

n 
20

24
-0

4-
10

 ]
 

                             7 / 32

http://dx.doi.org/10.20286/priw-040375
http://priw.ir/article-1-89-fa.html


 !"#$%&'& ()*&+,-.)/0
"&

 !"#$%&'& ()*&+,-.)/0

 !
"#

$%
&'(

)*
$+,
-&
./

$$0
-&
12

$+$
,3
4$
5&
4

&EF &52)C3O &pm)Y &ZVO4 &5Y;.P&Z6.76 &G.-43(+;O4 &W*3 &4O;O &.F &Z63 &(LBb% &.+IO;

&;.BM;&W*3&`Z63&5g7[%&@.-.c.L\&EF&¦6.k&;4&<K&5Y;.P&;.BM;&I3&&5C.x&EC&4A7T&&5%&4"P

&O &�>x &;"q)%&EF &.-&&ZVO4 &G.+IO; &Aq+I3 &`(/.F &;.TI.6.+ &.* &;.TI.6 &Z63 &WjN% &52)C3O

&@O;&E+.*3AT&&�.mg+3&^.%3(S3&E9NYI3&<"T.+"T&^.%3(S3&EF&GX7[%&.F&E9F.L%&;4&4"P&Z+.7?

&p+.*3AT&<.7_f &�.mg+3 &O &E+3()NB*.c; &�.mg+3 &I3 &Z63 &^;.m: &.-&&<K &W*A\&y=% &EC &(+;OK&&5%

&.F &<"s&5979[\ &(x3O &GE+3()NB*.c; &�.mg+3 &;4 &`599NV3&&W7F &X7[% &.F &E=Y3"% &;4 &.-&&ZVO4

&GE+.*3AT&<.7_f&�.mg+3&;4&O&(-4&&5%&�.mg+3&EF&W\&E+3()NB*.c;&GZ$7+&EY3"%&59P34&AgP

&(x3O&W*3&G()F.*&&5%&8(L\&5Y;.P&@.-.c.L\&AF&59P34&@.-.c.L\&5979[\&(x3O&;4&EC.D+KI3

&<3()s&O&()C&&5%&8.q+&@;OAc&@.-;.BP.6&�>x&]A?&3;&n3&E+.*3AT&<.7_f&�.mg+3&^.%3(S3

` }~�.\}~}&�}��}&G@4.FK&5+.�&5V"6;,&4I34A�F&4"P&X7[%&.F&�.mg+3&EF&(+3"\&&5N+

!)628 '($9: U+VW6/ '($)( 43X8( *62YZ5 01(23 & 456+7 -8+"8 HG
 '($)( 456+7 -8+"8 $: $[\3 4]"93 R3(2^ QM

 '($)( 456+7 -8+"8 $: $[\3 4B7(/ R3(2^ & +,  !_.\3 HMQM

&;"2C&O&Eb%.Y&^.7?"�P&O&.-&&5T�*O&G<3A*3&ZVO4&5Y;.P&Z6.76&'())C&&W77b\&RF.)%&I3&5j*

&ZP.)/&8a9B$%&G<3A*3&5Y;.P&Z6.76&;.BM;&O&Z7-.%&&&y=M&O&�;4&EC&@3&&E+"T&EF&�Z63&<3A*3

&@.-A7_B%&U%./&<3A*3&ZVO4&5Y;.P&Z6.76&59%&RF.)%&`Z63&<3A*3&'&Eb%.Y&59%&^.7?"�P

` ��}&�}�¢¢&G@4.FKIOA7M&5+.L-4,&4"/&&5%&@4.�BS3&O&5:.NBY3&G5i*;.\&G51)-AM&G5*.7M3A_Y

&r"s;.s&;4&G<3A*3&5Y;.P&Z6.76&;4&0())C&W77b\&59P34&@.-A7_B%&O&U%3":&�Af

&U9NV3&&W7F&'AB$T&;4&3;&<K&5Y;.P&Z6.76&'()-4&&Uj/&U%3":&I3&52iF&G5\.79N:&X7[%

�ZP.6&�Ag%&A*I&p+"T&EF&<3"\&&5%&3;&�"FA%&59?3&@.-A7_B%&G.B63;&W*3&;4&`4I.6&&5%&W/O;

�5j7B79k"wv&O&5*.7M3A_Y&@.-&&5T�*O&H&

�&G5*3AT&59%&G¦*;.\&G@v"V"w(*3&G8Q63&E9NYI3&5:.NBY3&@.-&&5T�*O&H&

�^;(S&U%.:&O&56.76&yB$76&@.-&&5T�*O&H&

�RF.)%&@.-&&Z*4O([%&O&.-;.2M&O&@4.�BS3&@.-&&5T�*O&H&

&p)[?&;4&3;&.-&&<K&(*.F&;"2C&EC&Z63&5bM.)%&O&]3(-3&'(+;OK(*(k&�"M&@.-A7_B%&

` ¢{&�}�¢z&G5[V.?&O&5N6.S,&()C&@A717k&599NV3&&W7F

 [
 D

O
I:

 1
0.

20
28

6/
pr

iw
-0

40
37

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 p

ri
w

.ir
 o

n 
20

24
-0

4-
10

 ]
 

                             8 / 32

http://dx.doi.org/10.20286/priw-040375
http://priw.ir/article-1-89-fa.html


 !"#$%&'& ()*&&+,-.)/0
"'

 !"#$%&'& ()*&+,-.)/0

   
!"

!#
$%

&$!
'

()
!!*

+"
,!

-.
$/

0!
"!

1
2

3(
4

!*
5(

65

&EC &4;34 &4AM&EFA�[)% &5*.-&&5T�*O &G�7B79k"wv &O &5*.7M3A_Y &Z7bS"% &Aq+ &I3 &<3A*3

&EC&Z63&&&599NV3&&W7F&@;"2C&<3A*3&GZ$i+&`(-4&&5%&;3AS&A7� \&&Z[\&3;&<K&5Y;.P&&&Z6.76

&52L+&&&5+.=Y&^e4.b%&;4&O&EB/34&;3AS&599NV3&&W7F&^;(S&@.-&&<"+.C&EY"\&U[%&0;3"N-

&;3AS&59P3(B%&�7B79k"wv&�f.)%&Z*;"[%&O&Z*aCA%&;4&<3A*3&G8O4&`()C&&5%&.>*3&EB$YAF

&0.1*.Y&O&�L+&I3&G@3&&E1)\&O&5)7%I&O&5*.*;4&@4Am-3;&RS"%&<4"F3;34&pg63O&EF&EC&4;34

&4AF&&5%&4"6&u.P&@4Am-3;&�7%"+"C3"wv&Z7bS"%&I3&<3A*3&G8"6&`Z63&;34;"PAF&@A\AF

&W*3&()*KAF&`(-4&&5%&;3AS&<.=Y&@vA+3&]A�%&O&(7V"\&@.-;"[%&&&5SQ\&aCA%&;4&3;&<K&EC

&pb6"\ &AF&5)m% &3AT&&<OAF &5Y;.P&Z6.76 &@3&E+"T &r.D*3 &O &83aV3 &G5*.7M3A_Y&5T�*O &E6

` ��{.\���&�}�¢¢&G@4.FKIOA7M&5+.L-4,&Z63&@3&&ELg)%3AM&O&@3&&ELg)%&@.-;"2C&.F&XF3O;

&5)*4&O&@43�+&51+"1N-&G<3"Y&Z7bNY&G;3oT&&&!.x&;4&pb%.Y&<"�N-&5\.7?"�P

&O&5:.NBY3&pb6"\&�g6&G5\.Lmf&;.BP.6&G5m-o%&O&5+.FI&O&5%"S&5+"1N-.+&G51)-AM&O

&y=%&A?.):&O&U%3":&E9NYI3&Gh9Bi%&56.76&@.-&&@()F&�.)Y&O&5:.NBY3&@.-&&0OAT&Z7-.%

&5%Q63&@;"=NY&5Y;.P&;.BM;&O&Z6.76&AF&y7LB$%A7J&O&y7LB$%&EC&()B$-&5:.NBY3

` ���&�}�¢¢&G@4.FKIOA7M&5+.L-4,&()-4&&5%&Uj/&<K&EF&O&(+;3oT&&5%&A7� \

&t.63AF&G<3A*3&5Y;.P&Z6.76&@A7T&&Z=Y&EC&()-4&&5%&<.2+&(-3"/&G56.76&Aq)%&I3

&E+&G5SA/&E+©&Z6.76&O&U9NV3&&W7F&8.q+&4"Y"%&RcO&EF&Zm$+&5m9fAq+(*(D\&I3&5*.-&&E+.2+

&�*v"V"w(*3&�V.S&;4&<3A*3&@;.BM;&@"1V3&G5bcO&W7)s&;4&`Z63&0(/&5-4&&<.%I.6&ª5FAJ

&<3"\&&5%&G59C&;"f&EF&`5*3AT&&Z%O.L%&!.«%&@3AF&� }~�&�}�¢¢&G43�+&59�%,&4"/&&5%&y76A\

&@.-&&Z%"jx&(L+&W7)�N-&O&¬;aF&@.-&&̂ ;(S&AF3AF;4&�V.s&O&5FQL+3&;.BM;&I3&5*.-&&E+.2+

&�}�¢¢&G43�+&59�%,&4AC&0(-.2%&<3A*3 &5Y;.P&Z6.76&;.BM;&;4&3;&@3&&ELg)%&;.C&&EqM.[%

&Z63&EBMAT&Uj/&U7w3A63&O&<3A*3&§;.b\&G5j*v"V"w(*3&@A7T&&Z=Y&W*3&@.)m%AF&` }~¢

&Z63&EBMA*o�+&O&EBP.)2+&Z7N6;&EF&ZVO4&<3"):&&EF&3;&5B$7+"7=?&y*v;&0.T&&7-&<3A*3&O

` ��z&�}��~&G�.m�%&O&043IA72%,

&;3oTA7� \&<3A*3&5Y;.P&Z6.76&AF&5bgL%&^;"?&&EF&EC&5N=%&;.7$F&@4.�BS3&U%3":&I3

&�d)Y&I3&&5/.+&@4.�BS3&^Qj2%&O&Uw.$%&`}&�4AC&0;./3&A*I&U%3":&EF&<3"\&&5%&GZ63&04"F

&@3&EB$-&@vA+3&`@3&&EB$-&@vA+3&`�&�<3A*3&5Y;.P&Z6.76&O&4.�BS3&5%.x&<3"):&EmB>+&`�

 [
 D

O
I:

 1
0.

20
28

6/
pr

iw
-0

40
37

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 p

ri
w

.ir
 o

n 
20

24
-0

4-
10

 ]
 

                             9 / 32

http://dx.doi.org/10.20286/priw-040375
http://priw.ir/article-1-89-fa.html


 !"#$%&'& ()*&+,-.)/0
"(

 !"#$%&'& ()*&+,-.)/0

 !
"#

$%
&'(

)*
$+,
-&
./

$$0
-&
12

$+$
,3
4$
5&
4

&UF.L%;4&@AB27F&Z%O.L%&O&^;.$Y&<K&Af.P&EF&<3A*3&EC&Z63&y=%&@;(S&EF&<3A*3&@3AF

&@.-&&y*A[\ &5PAF &.\ &0(/ &Ac.x &O &(-4&&5% &<.2+ &4"P &I3 &599NV3&&W7F &R%.D% &@.-;.2M

` ¢�.\¢}&�}�¢z&G5%.N-&@">?,&()C&UN[\&3;&@4.�BS3
 *$"` R>S  & 456+7 -8+"8 *$"` -Z8 $: 'a $"[b% & '($)( -.&/ 4]"93 *+,  4`O)& QT U&=5

'+Fa *6+JK6 *+,2L.(

%!
)7
%G
HI
>(

G
/3J
K6

%!
)7
%G
HI
>(

G
>)3
FL"
M6

%!
)7
%G
HI
>(

')
/N
)O

G
.)
K/
6L

%!
)7
%G
HI
>(

G
O)
3O
%'
)/N

)O

%!
)7
%G
HI
>(

!
0)
P
/4L

%(
%E

QR
#S

%T
RU

G
O)
3O
%!

VR
WR
XY
>L

2L
">
L

Eb
7/

&Z
*A«

C.B
7bN

Y&
5+

3"Y
A>

+&<
"7

97%
~�

&4O
(x

%"
/QR

Z3+
% 
8[

D%
\]
"Q
"/
QR
Z3+

%;
9 

D^
_ 

%E
S)
`Q

G
#3
/3Z
@R
XV%
0"
F%a

]%"
P
bc
Q%G

HI
>(
%d

"/
*Q
%&
"Q

&5
:.

NB
Y3

&^
(x

O&
G5

m-o
%&O

&5
+.FI

&G5
%"

S&�
7CA

\
&5

m-o
%&�

+.D
\&I

3&@
;34

;"
PA

F&`^
A«

C&W
7:&

;4
<"

7+.
xO

;&p
Lmf

&I.
BN

%&0
.1

*.Y

&(
)N

\;(
S&0

.1
*.Y

&5
m-o

%&O
&5

+.x
O;

&p
Lmf

&X
9$

\
5x

.)Y
&@

.-
&&Z

6.
76

&O
&.-

&&�.
)Y

&I.
T&

O&
Z

>+&
EF&

51
B$

F3O
&O

&<
4"

F&5
V"�

[%
&�

\
&O

&5
?

"�
P&

G5
BVO

4&@
.-

&�
iF

&W
7F&

<I
3"\

&8(
:

5+
O.

b\

ef
OL
%!

VR
WR
XY
>L%
G
Qf

OL
%!

'R
gK
6

ah3/U^;(S&.F&@4O(x&.\&O&^.m�.F&59P34&X7[%

0(+;.1+&�Rm)%

'($)( 456+7 -8+"8 $: $[\3 456+7 R3(2^ & +,  !_.\3 HTQ
4BBZ.(  c": d+EF 4ZJe"8 6+J7+8 HMQTQM

&�7NB$76&@.-;.2M&Z[\&�.Nw34&Gt;.M&�79P&5j*�\3AB63&pLg)%&;4&<(/&RS3O&U7V4&EF&<3A*3

&@3AF&599NV3&&W7F&�g6&;4&5Y;.P&5NB$76&;.2M&W*A\&&y=%&`4;34&;3AS&@3&&ELg)%&O&599NV3&&W7F

&'([B%&^e.*3&Z*;"[%&EF&U9NV3&&W7F&yB$76&;4&4"Y"%&5VAB)C&ZP.6&I3&5/.+&;.2M&G<3A*3

&GZP.6&W*3&;4&`434&<.2+&�|}&Uj/&^;"?&&EF&<3"\&&5%&3;&5VAB)C&W7)s&ZP.6&`Z6.j*A%K

&p+I3"% &@.-;3aF3 &I3 &04.>B63 &.F &O &Z63&<3A*3 &;.=% &5k &;4&0([B% &^e.*3 &�7+"%�-&^;(S

&W*3&A7� \&&Z[\&^(/&EF&a7+&<3A*3&`()C&5%&nQ\&](-&W*3&EF&U7+&;4&G@AT&E9P3(%&O&^;(S

 [
 D

O
I:

 1
0.

20
28

6/
pr

iw
-0

40
37

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 p

ri
w

.ir
 o

n 
20

24
-0

4-
10

 ]
 

                            10 / 32

http://dx.doi.org/10.20286/priw-040375
http://priw.ir/article-1-89-fa.html


 !"#$%&'& ()*&&+,-.)/0
")

 !"#$%&'& ()*&+,-.)/0

   
!"

!#
$%

&$!
'

()
!!*

+"
,!

-.
$/

0!
"!

1
2

3(
4

!*
5(

65

&5Y;.P&Z6.76&G(*(/&@.-;.2M&W*3&I3&&5/.+&@.-(*(=\&O&EBMAT&;3AS&5VAB)C&@.-&&Z6.76

&W*A\&&y=% &I3 &5j* &Z>T &<3"\&&5% &EC&&@;"f&&EF &�Z63 &0434 &;3AS &A7� \&&Z[\ &Zi6 &3; &<3A*3

`Z$+34&5NB$76&�g6&@.-A7_B%&(*.F&3;&<3A*3&5Y;.P&Z6.76&AF&;3oTA7� \&@.-A7_B%

*(  !D]f3 4ZJe"8 *+,6+gK HTQTQM

&<3"):&&EF&ELg)%&EC3As&�(+;34&@3&&ELg)%&@.-A7_B%&.F&5j*4a+&(+"7k&O&�.m\;3&5NB$76&@.-A7_B%

&@3aY3&O&<QC&yB$76&5)b*&GO4&W*3&W7F&O&4"/&5%&r"$[%&yB$76&I3&52iF&GRF.\&yB$76

&@.-&&Z?AM&O&.-&&(*(=\&ED7B+;4&O&.-;.BP.6&O&.-()*3AM&�g6&;4&GRF.\&@.-&&yB$76&5)b*&<K

&;.7$F&�7B79k"wv&0.1*.Y&@3;34&@3&ELg)%&(bF&I3&<3A*3&`Z63&;3ASAF&59F.LB%&�.m\;3&G4"Y"%

&O&^.%./&O&t;.M&�79P&@3&ELg)%&RF.\&yB$76&O4&.F&<.%I&y-&^;"?&&EF&EC3As&�Z63&5N=%

&Gt;.M&�79P&RF.\&yB$76&;4&`Z63&�.m\;3&;4&I.L>S&O&@aCA%&@.76K&RF.\&yB$76&W7)�N-

&5)b*&<K&59?3&;3aT;.CO&599NV3&&W7F&yB$76&W7F&yj[B$%&@(+"7k&EC&Z63&@3&E+"T&EF&.-&&E)7%I

&@A7T&&Uj/&I.6&�m6&Z63&WjN%&4"P&EC&4I.6&&5%&y-3AM&<K&@3&&ELg)%&yq+&O&0([B%&^e.*3

` {~&�}�¢}&G5N6.S,&(/.F&5>9Bi%&@.-(*(=\

!)628 '($9: U+VW6/ '($)( 01(23 & 456+7 -8+"8 QT
 '($)( 456+7 -8+"8 U=3 HTQM

&O &59P34 &@.-A7_B% &I3 &0OAT &O4 &A7� \&&Z[\ &<3A*3 &5Y;.P &Z6.76 &GZ/oT &E�+K &EF &.)F

&@"1V3&5bcO&W7)s&;4&E*Aq+&.F&�F.g%&`4A7T&&5%&Uj/&t.63&<K&AF&O&4;34&;3AS&599NV3&&W7F

&`4A7T&&5%&Uj/&A7F(\&.F&5Y;.P&Z6.76
!)628 '($9: 6/ *6+JK6 *2L.( *$"`  R>S & '($)( -.&/ 456+7 & 4B7(/ P"93 c": h]:(6 QiU&=5

ZVO4&

X7[%
<3A*3&;"2C&5Y;.P&Z6.76

59P34&X7[%^.m�.F

5Y;.P&X7[%^.m�&5F

ED7B+A7F(\.F

0(+;.1+&�Rm)%

 [
 D

O
I:

 1
0.

20
28

6/
pr

iw
-0

40
37

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 p

ri
w

.ir
 o

n 
20

24
-0

4-
10

 ]
 

                            11 / 32

http://dx.doi.org/10.20286/priw-040375
http://priw.ir/article-1-89-fa.html


 !"#$%&'& ()*&+,-.)/0
"!

 !"#$%&'& ()*&+,-.)/0

 !
"#

$%
&'(

)*
$+,
-&
./

$$0
-&
12

$+$
,3
4$
5&
4

&5)b* &�4A7T &Uj/&E+3()NB*.c;&5S.mg+3 &;.BM; &EC &Z63 &<K &;.qB+3 &GA7F(\.F &Z6.76&;4

&"[+&EF&X7[%&ZVO4&(x3O&O&4A7T&&5%&Uj/&ULB$%&@;.BM;&@"1V3&G5B7bS"%&W7)s&;4&Ej+K

&@.-&&nI;3©&A7_B%&ZV.P4&G<3A*3&4;"%;4&`(-4&&5%&5Y;.P&X7[%&.F&�.mg+3&EF&W\&E+3()NB*.c;

&"[+&EF&O&EB/3(+&!"mS&3;&5+.=Y&4"Y"%&yq+&5%Q63&<3A*3&.\&4"/&&5%&¡:.F&ª5j*v"V"w(*3

&W7)s&<3"\&&5%&5%Q63&@;"=NY&5Y;.P&Z6.76&4;"%;4&`4"2+&"$N-&<K&.F&E+3()NB*.c;

&59P34&X7[%&@.-;.2M&A7_B%&O&5Y;.P&X7[%&@.-;.2M&A7_B%&<.7%&U%.b\&EC&4AC&Aq+&I3AF3

&@"1V3 &O &A7F(\ &.F &GZ6.76&EC&0(/&<K &¡:.F &5j*v"V"w(*3 &@.-&&nI;3 &A7_B% &W7)�N-&O

&5%Q63&rQL+3&@.-&&nI;3&.F&5Y;.P&X7[%&@.-&&nI;3&<"s&5VO&�(/.F&ULB$%&G@;.BM;

&`(-(+&5Y;.P&X7[%&@.-;.2M&.F&�.mg+3&EF&W\&GZ63&;.TI.6.+

&�.mg+3 &@;.BM; &@"1V3 &GE+3()NB*.c; &�.mg+3 &@;.BM; &@"1V3 &@.Y&EF &G5BV.x &W7)s &;4

&O&5*"6I3&!"?3&O&RM.)%&W7F&nI.6&@3AF&@;.COI.6&EC&Z63&EBMAT&Uj/&E+.*3AT&<.7_f

&5j*v"V"w(*3&@.-&&nI;3&A7_B%&`Z63&A1*4&@"6I3&.-&&@A*ok&�76K&O&.-&&Z*4O([%&O&.-&&<3"\

&.F&Z>V.i%&ED7B+;4&O&¤;.P&A77_\&EF&]"gb%&<3A*3&5Y;.P&Z6.76&EC&4"/&&5%&<K&¡:.F

`(/.F&<"%�-&@.-&&Z6.76

&X7[%&;4&;"2C&W*3&EC&(76;&ED7B+&W*3&EF&<3"\&&5%&G<3A*3&ZVO4&';.F;4&59C&@A7T&&ED7B+&;4

&5NB$76&O&599NV3&&W7F&X7[%&'(N:&@;.BP.6&;.2M&5:"+&.F&4"P&5Y;.P&Z6.76&5\.79N:

&O&y7LB$%&@.-(*(=\&O&5N?.i\&@.-&&�)C&Gh9Bi%&5NB$76&@.-(*(=\&`Z63&04"F&O;&EFO;

&5VAB)C&ZM.F&I3&&5/.+&@.-;.2M&a7+&O&5+.=Y&.*&@3&&ELg)%&;3"Y&y-&@.-(x3O&�*AfI3&y7LB$%A7J

&51N-&G<3A*3&AF3AF;4&<"%�-&^;(S&<3"):&&EF&G.j*A%K&Z*;"[%&EF&U9NV3&&W7F&yB$76&;4&4"Y"%

`Z63&0(/&AD)%&<3A*3&5Y;.P&X7[%&;4&5\.m�&5F&O&@;.BP.6&;.2M&EF&5:"+&EF

&5m$+&^.m�&5:"+&O&EB/3(+&4"YO&5?.P&;.2M&E-AF&W*3&;4&<3A*3&59P34&X7[%&;4&GUF.L%;4

&X7[%&O&^.m�.F&59P34&X7[%&O4&W*3&UF.LB%&�)C&O&U%.b\&;4&`Z63&0(/&&5%&t.$x3&�*�\3AB63

&�m6&EF&<3A*3&ZVO4&;4&GZV.x&W*3&;4&`4"/&&5%&ED7B+&A7F(\.F&X7[%&5:"+&G^.m�&5F&5Y;.P

&3;&4"P&�)C&'"[+&5L7S4&^;"?&EF&()+3"\&&5%&�"FA%&@.-&&8.L%&G59P34&@.-.c.L\&U7N[\&8(:

&<3A*3&@A7T&Rc"%&'"[+&G@Aq+&5+.m%&W*3&t.63AF&`()-4&;3AS&56;AF&5Y;.P&@.-;.2M&AF3AF;4

&`4AC&56;AF&<3"\&5%&5F"P&EF&3;&<K&h9Bi%&@.-&&Em)Y&O&4.bF3&O&E*;"6&AF3AF;4

 [
 D

O
I:

 1
0.

20
28

6/
pr

iw
-0

40
37

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 p

ri
w

.ir
 o

n 
20

24
-0

4-
10

 ]
 

                            12 / 32

http://dx.doi.org/10.20286/priw-040375
http://priw.ir/article-1-89-fa.html


 !"#$%&'& ()*&&+,-.)/0
" 

 !"#$%&'& ()*&+,-.)/0

   
!"

!#
$%

&$!
'

()
!!*

+"
,!

-.
$/

0!
"!

1
2

3(
4

!*
5(

65
'($)( 456+7 -8+"8 6/ !F+)($` '+"jk l+V]F( *6+JK6 *2L.( *$"`  R>S U=3 QT R>S

&&&&&&&&&59P34&@.-A7_B%&&&&&&

EF&]"gb%&5Y;.P&Z6.76&&&&&&&&&&&&&&&&&&&&&&&&@A7T&&Uj/&&&&&&&&&&&&&&&&&&&@.-&&nI;3&&&&&&&

¤;.P&A77_\&&&&&&&&&&&&&&&&&&&&&&&&�.mg+3&;.BM;&&&&&&&&&&&&&&&5j*v"V"w(*3&&&&&&&

&&&&&&&&&&E+.*3AT&<.7_f&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&

&&&&&&&&&&

&&&&&&&&5Y;.P&@.-A7_B%&&&&

0(+;.1+&�Rm)%

!)628 '($9: U+VW6/ '($)( -.&/ *+,  <+`=)/ & 01(23 HTQT
!)628 & '($)( P:(&6 m+"B# & -",+3 HMQTQT

&XF3O;&�7N:&(/;&I3&Z*.jx&E*;"6&O&<3A*3&5%Q63&@;"=NY&pB/oT&!.6&56&^.m6.)%

&O4&<3Am-;&5T�*O&G599NV3&&W7F&O&@3&&ELg)%&^e"[\&`4;34&;"Co%&;"2C&O4&5B7)%3&O&56.76

&5j*4a+&^.mY"%&G;"2C&O4&59P34&@.-I.7+&O&@3&&ELg)%&�AB2%&<.B6O4&O&<.)N/4&G;"2C

` ��&�}�¢�&G@AmC3&O&@4a*3,&Z63&04;OK&(*(k&3;&E*;"6&O&<3A*3&^.m6.)%&AB27F&EsA-

&.j*A%K&.F&5+.N7k&y-&I3&5%Q63&rQL+3&@IOA7k&I3&�k&<3A*3&4Aj*O;&A77_\&GW*3AF&&0OQ:

&^;"?&&EF&;"2C&W*3&O&4"F&()*./"P&E*;"6&@3AF&G;"2C&O4&W*3&.F&§;.b\&EF&U7w3A63&O

&EF &;"2C&O4&W*3 &�*3AT&y=%&U%.:&A1*4&EBmV3 &`4A7T&;3AS &<3A*3 &;.)C &;4&Z$+3"\ &5b7mf

&�"M&;"g6&;4&EC;"f&<.N-&`4"F&G�3A:&5«bF&y*v;&5)b*&G�AB2%&WN/4&4"YO&A1*(j*

&W*3&O&r.iB+3&E+&G4"F&^;OAc&EB/oT&!.6&56&5f&E*;"6&O&<3A*3&5+.N7k&y-&G(/&0;./3

&Z%O.L%&O&E*;"6&O&<3A*3&EF&.j*A%K&;.2M&�*3aM3&O&Am%.B�6&}}&p�4.x&I3&�k&^;OAc

` ��.\��&�<.N-,&(/&t.$x3&�7k&I3&�7F&G5%Q63

'($)( N"%+ZBn)/ & 48+"8 01(23 HTQTQT

&�4AC &;3"B63 &U?3 &O4 &AF &3; &4"P &0.T(*4 &G<3A[F &W*3 &I.JK &I3 &<3A*3 &5%Q63 &@;"=NY &

&�7F&<K&;4&EC&<3A=\&Z$2+&`^.F.iB+3&@;3aTAF&.F&84A%&@3;K&nA*ok&O&d)Y&I3&@;344"P

&;.F &G(+4AC&ZCA/&E*;"6&@3&&E>*.f&O&5m-o%&O&56.76&@.-&&Z7�i/&I3&A>+&Z$*O4&I3

 [
 D

O
I:

 1
0.

20
28

6/
pr

iw
-0

40
37

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 p

ri
w

.ir
 o

n 
20

24
-0

4-
10

 ]
 

                            13 / 32

http://dx.doi.org/10.20286/priw-040375
http://priw.ir/article-1-89-fa.html


 !"#$%&'& ()*&+,-.)/0
""

 !"#$%&'& ()*&+,-.)/0

 !
"#

$%
&'(

)*
$+,
-&
./

$$0
-&
12

$+$
,3
4$
5&
4

&<3A*3&�Af&59?3&;"[%&`434&<.2+&E*;"6&<3A[F&Ux&@3AF&3;&U?3&O4&W*3&AF&(7C \&A1*4

&WBP.6&y-3AM&O&59%&A7T3AM&@"TO&&Z>T&I.JK&O&�F&&�\K&@;3ASAF&G;.B2C&O&Z+"2P&hS"\

` �&�}��}&G;.2M3,&4"F&^.F.iB+3&@;3aTAF&p)7%I

&Z+"2P&hS"\&�Z63&;3"B63&;"[%&E6&AF&E*;"6&<3A[F&u"�P;4&<3A*3&59C&0.T(*4

&^.xQ?3&^;OAc&W7)�N-&O&<.1+.17F&5%.q+&O&56.76&p9P3(%&8(:&GE*;"6&;.B2C&O

&@A7T"9Y&O&ELg)%&;4&^.m�&O&Z7)%3&�L[\&<3A*3&5%Q63&@;"=NY&pB63"P&GRS3O;4&�59P34

&W7g$9M&p9#$%&` }��}&GA=%&@;3aTAmP,&Z63&5+"+.S &^.xQ?3&8.D+3 &O&.-&&Z+"2P&I3

&Z%O.L%&XP&8O3(\&O&y-&;.)C&;4&<.)mV&O&E*;"6&O&<3A*3&4"YO&`Z63&�Ag%&<.7%&W*3;4&a7+

&@.-&&EB63"P&O&(-4&nAB$T&3;&4"P&@.-&&5-3"P&04.*I&(+3"B+&U7w3A63&.\&Z63&0(/&¡:.F

&EV4.b%&W*3&AF&@3&&0I3(+3&.\&E*;"6&^e"[\&EsAT3&�4AmF&4"Y"%&RcO&I3&A\3AM&EF&3;&4"P

&EC&0�*O&&EF&` }�®~�®}��}&G5+3A*3 &56.N9�*4&�I3&UL+&EF&;.=)V3 &p%.+IO;,&Z63&EB/3oT&A7� \

&R>+&EF&�/&5F&ZV.P4&W*3&O&())C&ZV.P4&(*(Y&^e4.b%&;4&()/"C&5%&a7+&5FAJ&@.-;"2C

&;.C&EF&3;&4"P&nQ\&8.N\&@3&&ELg)%&p?A:&;4&<3A*3&GUF.L%;4&`ZMAT&(-3"i+&^;"?&<3A*3

&<.)i6&;4&�"c"%&W*3&EC&4"/&E*;"6&8.q+&�"L6&O&rAJ&]3(-3&�L[\&R+.%&.\&EBMAT

` �&�}��}&G@;(7x,&Z63&4"=2%&5+3A*3&p*.k()9F&^.%.L%

&5F.*I;3 &;4 &O &E*;"6 &;4 &<3A[F &�"SO &W7B$i+ &@.-&&0.% &I3 &<3A*3 &5%Q63 &@;"=NY

&`4AC&Ew3;3&<3A[F&W*3&';.F;4&3;&4"P&5=YOO4&@.-4;OKAF&G;"2C&W*3&59P34&@.-43(*O;

&¬;aF&^e"[\&p*.6&;4&E*;"6&Z9%&EC&4"F&W*3&E*;"6&^e"[\&I3&<3A*3&5=YOO4&4;OKAF

&;"2C&W*3&ZVO4&EC&4;34&5LxAF&^.mV.g%&G.L*AMK&!.N/&O&E+.7%;O.P&;4&56.76&O&5:.NBY3

&<3A[F&8O4&EYO&`Z63AY.%&!O3&EYO&W*3&`(-(F&;"P;4&¦6.k&O&()C&EY"\&.-&<3(F&(*.F

&EC&4"F&W*3&GE+.7%;O.P&�.cO3&(+O;&I3&<3A*3&pm+.Y&&EN-&O&�7S4&@.-&&5F.*I;3&�F.g%&GE*;"6

&@.-&&Z%"jx&5)b*&4"P&�*�\3AB63&([B%&O4&G!.6&�*&I3&ABNC&5f&.j*A%K&'([B%&^e.*3

&rQL+3&.F&G<.6.)/;.C&I3&@;.7$F&'(7L:&EF&G()BM;&&5%&;.N/&EF&E+.7%&;"[%&EC&3;&�+"\&O&A�%

&G@3&&ELg)%&Z%O.L%&;"[%&;4&@I.6&&<3A[F&�*AfI3&4;34&(�S&<")C3&O&434&Z64&I3&5:.NBY3

&t.N\&�"gP&O&04AC&<3AmY&3;&5B)6&([B%&O4&<3(LM&Z63&WjN%&EC.D+K.\&GE*;"6&5)b*

&ELg)%&;4&3;&Z%O.L%&;"[%&O&4;34&E1+&83;K&<.)�N-&3;&5B$7+"7=?&y*v;&Z7)%3&'I"x&.F

 [
 D

O
I:

 1
0.

20
28

6/
pr

iw
-0

40
37

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 p

ri
w

.ir
 o

n 
20

24
-0

4-
10

 ]
 

                            14 / 32

http://dx.doi.org/10.20286/priw-040375
http://priw.ir/article-1-89-fa.html


 !"#$%&'& ()*&&+,-.)/0
"#

 !"#$%&'& ()*&+,-.)/0

   
!"

!#
$%

&$!
'

()
!!*

+"
,!

-.
$/

0!
"!

1
2

3(
4

!*
5(

65

&<.*3AT&&8Q63&O&56A%&E79:&A�%&;4&3;&(*(Y&@.\4"C&` z&�}��}&G@"6"%,&()C&h7b�\

&rQL+3&yqb%&Am-;&EC&<.)s&`4AC&5F.*I;3&4"/&5%&.B63;&W7N-&;4&G �~}�,&;"2C&W*3&;4

&�(+4AC&(7C \&0;.F&W*3&;4&5%Q63

&3A*I&�Z63&ELg)%&;4&Z%O.L%&XP&EF&<4I&EFAc&GE*;"6&;4&.j*A%K&5x3Af&59?3&](-©

&p#f"\&.F&IOA%3&E*;"6&`()C&&5%&Z*.Nx&<.)mV&5%Q63&Z%O.L%&O&W7g$9M&Z%O.L%&I3&E*;"6

&`Z6O;&EFO;&599NV3&&W7F&O&@3&&ELg)%&<.)N/4

&O;&EFO;&Z$j/&.F&0;3"N-&3;&5B$7+"7=?&y*v;&@.-&&E#f"\&GE*;"6&@4Am-3;&@.-&&Z6.76

&`Z63&E+.7%;O.P&pLg)%&;4&.j*A%K&@.-&&�Af&@3AY3&03;&A6&AF&5b+.%&E*;"6&W7)�N-&O&04AC

&'I"x&@.-;"2C&0�*O&&EF&5FA:&@.-;"2C&5PAF&@"6I3&y-&GE*;"6&IOA%3&Z9:&W7N-&EF

&ªZ6O;&EFO;&E#f"\&.F&G.j*A%K&0�*O&&EF&G5FAJ&@.-;"2C&5PAF&@"6I3&y-&O&t;.M&�79P

` }}®}}®}��~&G<3A*3&5%Q6&rQL+3&@Am-;&5N6;&Z*.6,

&G<K&5+.=Y&@.-()*3AM&O&E*;"6&<3A[F&!.mS;4&<3A*3&�7\.N9�*4&^.%3(S3&A1*4&E9NYI3

&G<.=7C&p%.+IO;,&4AC&0;./3&<3"\&&5%&a7+&U9%&<.%I.6&p%.)bgS&;O(?&EF&<34ANBVO4&�)C3O&EF

` �&��¢®~�®}���

&^.qxQ%&G;"2C&<K &^.m� &O &E*;"6&ZVO4&5%.x&W*A\&y=% &<3"):&&EF &<3A*3 &G�"ND%;4

&O&U7w3A63&�"c"%&.-&&<K&W*A\&y=%&(*./&EC&4;34&Aq+(%&E*;"6&!.mS;4&4"P&Z6.76&;4&5>9Bi%

&@.-;"2C&.F&ZF.S;&O&ELg)%&;4&<3A*3&^;(S&O&�">+&¡[F&GA1*4&@"6I3&`Z63&Z%O.L%&;"[%

&@;3ASAF&O&�>x&AF&<3A*3&`Z63&E*;"6&8.q+&I3&<3A*3&Z*.Nx&U*e4&A1*4&I3&E7CA\&O&5FA:

&a7+&E*;"6&<.7b7/&I3&Gr3A:3&AF3AF;4&5T4.B$*3&WNc&.\&()C&&5%&@;.2M.k&E*;"6&;4&�%3;K

&<3A*3&EC&Z63&59*e4&A1*4&I3&G5)6&O&Eb7/&¡[F&5)b*&GE9#$%&W*3&4"P&Z79C&`()C&Z*.Nx

` }�®~�®}��}&G.*"k&UN:&O&E2*(+3&p$6l%,&(-4&&5%&;3AS&E*;"6&8.q+&5%.x&3;

!)628 '($9: U+VW6/ !"#$% -.&/ 01(23 & 456+7 -8+"8 Qo
!"#$% 456+7 -8+"8 $: $[\3 4]"93 R3(2^ QM

!"#$% 456+7 -8+"8 $: $[\3 4B7(/ R3(2^ & +,  !_.\3 HMQM

&G@AT;.C &O &5V.% &O &5?"�P&@;.D\ &@.-&&E*4.[\3 &G56.76 &r3ax3 &G�\;3 &A7q+ &59%3":

&ABM4, &(+;34 &E7CA\ &5Y;.P &Z6.76 &;4 &@3&&0())C&&W77b\ &�L+ &5%"N: &;.jM3 &O &^.:"mg%

 [
 D

O
I:

 1
0.

20
28

6/
pr

iw
-0

40
37

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 p

ri
w

.ir
 o

n 
20

24
-0

4-
10

 ]
 

                            15 / 32

http://dx.doi.org/10.20286/priw-040375
http://priw.ir/article-1-89-fa.html


 !"#$%&'& ()*&+,-.)/0
#$

 !"#$%&'& ()*&+,-.)/0

 !
"#

$%
&'(

)*
$+,
-&
./

$$0
-&
12

$+$
,3
4$
5&
4

&5-.T(*4&GW*3AF&&0OQ:&` ��z&�}�¢�&GEY;.P&;"%3&^;3IO&599NV3&&W7F &O&56.76&^.bV.g%

&Z7bS"% &O &.7M3A_Y &I3 &@;.7$F &(x &.\ &E7CA\ &5Y;.P &Z6.76 &EC &Z63 &W*3 &�76QC

&y-&4.�BS3&O&¦*;.\&I3&E7CA\&5Y;.P&Z6.76&G.7M3A_Y&AF&&0OQ:&`Z63&A� B%&<K&�*�\3AB63

&04"F&<;(%&p7CA\&5Y;.P&Z6.76&@.-3AD%&O&RF.)%&59C&;"f&EF&.-A7_B%&W*3&`4"/&&5%&5/.+

&` ��¢&�}�¢~&G5*.-.f,&(+3&04AC&�9P&3;&<K&@;.BM;&@.-&&Z)6&O

&;34;"PAF&@3&&0�*O&Z7N-3&I3&�7B79k"wv&Z7bS"%&Aq+I3&3;&E7CA\&G<4"F&5*.76K&5*.kO;3

&�}�¢{&G5-4, &Z63 &0(/&04OaM3 &Z7N-3 &W*3 &AF &G@O;"/&4.[\3 &5/.kOAM &.F &`Z63 &04AC

&�7\3AC"%4&^;"?&&EF&�.N6;&EC&�7we&56.76&8.q+&.F&Z63&@;"2C&E7CA\&@;"=NY&` }��

&�mg)%&5FAJ&@.-;.D)-&O&.-;.7b%&.F&<K&5S"Lx&O&56.76&O&5+(%&@.-4.=+&O&4"/&&5%&0;343

` }��~&G43�+&5+.YA%,&Z63

&5j*4a+&O&5+3"P&&y-&5:"+&GE7CA\&ZVO4&U7j2\&O&5+.N«:&@;"\3A�%3&5/.kOAM&I3&�k

&pLg)%&;4&5*3AT&&8Q63&(/;&I3&�k&.%3&`Z/34&4"YO&rAJ&EF&�*3AT&.F&E7CA\&59%&RM.)%&W7F

&.F &;"2C&W*3 &GE7CA\ &@A1*I.F &'I"x&;4&5%Q63&@.-&&�m)Y&Z7V.bM &�*3aM3 &O&E+.7%;O.P

&Z7bcO&W*3&;4&E7CA\&5Y;.P&Z6.76&p?A:&<3A1*I.F&`(/&O;&EFO;&@(*(Y&@.-&&Z7bS3O

&O&5*3AT&&rAJ&O&EB7$7we&@v"V"w(*3&AF&(7C \&EC&(+(76;&ED7B+&W*3&EF&5j7B79k"wv&(*(Y

&;"2C&W*3&5Y;.P&Z6.76&]3(-3&03;&A6&AF&R+.%&4.D*3&¡:.F&GrAJ&EF&@(bF&�\&0.1+

&p=mY&@"6&EF&G5*3AT&&8Q63&^.+.*AY&@A7T&&¤O3&.F&<.%I&y-&;"2C&W*3&GW*3AF.)F&`Z63&0(/

&r3ax3&�~}}&O&�~~z&G�~~�&G}��{&@.-&&!.6&;4&EC&@3&&E+"T&EF&�434&<.2+&U*.N\&5%Q63

&E7CA\&�*3AT&W*3&51)-.N-&`(+(76;&@IOA7k&EF&5+.NV;.k&^.F.iB+3&;4&E7CA\&@3AT&&8Q63

&;4&59%&RM.)%&Z7N-3&A1+.7F&G<K&@A1*I.F&'I"x&5j7B79k"wv&^.w.�BS3&.F&56.76&8Q63&EF

` �{�&�}���&G<3A1*4&O&5LB%,&Z63&�A\&<3A1*I.F&0.T(*4

&r3ax3 &O &04"m+ &84A% &@3&&04"\ &ZC;.2% &AF&&5)Bm% &5%.q+ &GUN: &;4 &E7CA\ &56.76 &8.q+

&ZC;.2%&4Am27k&EF&;4.S&O&04"F&!.bM&G<3O3AM&@.-&&hbc&4"YO&.F&G;"2C&W*3&;4&0;3"N-

&;4 &<.7%.q+ &@.-&&ZV.P4 &U7V4&EF &G4;3"% &5PAF &;4 &GW*3 &4"YO &.F &`(+3&&04"F &0(/&5-4&<.%I.6

&p?A:&;4&.-&&<K&@;3oTA7� \&EF&5bS3O&@.)b%&EF&Gr3ax3&�V.S&;4&84A%&ZC;.2%&GZ6.76

&5Y;.P&Z6.76&AF&a7+&.-4AC&p9#$%&O&.-&&Z7%"S&�")\&GW*3AF&&0OQ:&`Z63&0(2+&AD)%&56.76

 [
 D

O
I:

 1
0.

20
28

6/
pr

iw
-0

40
37

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 p

ri
w

.ir
 o

n 
20

24
-0

4-
10

 ]
 

                            16 / 32

http://dx.doi.org/10.20286/priw-040375
http://priw.ir/article-1-89-fa.html


 !"#$%&'& ()*&&+,-.)/0
#%

 !"#$%&'& ()*&+,-.)/0

   
!"

!#
$%

&$!
'

()
!!*

+"
,!

-.
$/

0!
"!

1
2

3(
4

!*
5(

65

` ��&�}��}&G<3A1*4&O&5979P,&Z63&04"F&A�l%&E7CA\
 *$"`  R>S & 456+7 -8+"8 *$"`  -Z8 $: 'a $"[b% & !"#$% -.&/ 4]"93 *+,  4`O)& Qp U&=5

'+Fa *6+JK6 *+,2L.(

&@.-A7_B%

�"FA%

ZVO4

&@.-&&5T�*O
5B7bNY

&@.-&&5T�*O
5*.7M3A_Y

&@.-&&5T�*O
&;.BP.6
5:.NBY3

&@.-&&5T�*O
&;.BP.6
56.76

&@.-&&5T�*O
@4.�BS3

&Z%"jx&�"+
&@v"V"w(*3&O

56.76

E7CA\

&Z*A«C3
<.N9$%
&4O(x

A>+&<"797%~z

&Zx.$%
&O&;3a-~¢z
&AB%"97C&~¢{

&|RFA%
&Z7N-3

&�7B79k"wv
&U7V4&EF
&@.-IA%
&5*.76K
&5*.kO;3
&!.�\3&O

&EF&EMAf&E6
.*;4

5*3AT&8Q63
5*3AT&59%
5*3AT&rAJ

&Z7N-3
&O&y$7V"k"k
&5*3AT&84A%

&@v"V"w(*3&;4
y$7V.NC

&p?A:&;4
&�L+&UN:
&;4&59?3

&56.76&8.q+
&O&<.1mi+&3;
&.>*3&<.7%.q+

())C&5%

&4.�BS3
&@;34&E*.%A6
&AF&5jB%
&4.�BS3

&43IK&;3I.F
&^e"[\&|
&5Bb)?

&@;.D\&O
(/;&EFO;

&@;"=NY
&@v"V"w(*3

�7we

ED7B+^;(S.F&@4O(x&.\&O&^.m�.F&59P34&X7[%

0(+;.1+&�Rm)%

&p9NY&G;"2C&W*3&<.NV;.k&;4&O&Z63&@;"=NY&E7CA\&56.76&8.q+&�"+&Ej)*3&4"YO&.F

&O&�\;3&E7CA\&56.63&<"+.S&GZ63&0(/&�x&Z/;4&XP&.F&ªZ63&Z9%&<K&I3&Z7NC.x©

&@v"V"w(*3&;4&5*3AT&&84A%&O&y$7V"k"k&EC&5V.x;4&`(+34&&5%&@;"=NY&8.q+&�M.x&3;&84A%&E+

&(+3&&04"F&<.1mi+&0;3"N-&GE7CA\&;4&Z6.76&59N:&p?A:&;4&G4;34&5?.P&Z7N-3&y$7V.NC

&O&59P34&@.-&&Z6.76&;4&3;&@;"[%&O&59?3&�L+&G5+.N«:&@;"\3A�%3&<3;O4&()+.N-&EC

` }��&�}�¢�&G83(+3&n"P&O&043I&5)71s,&(+3&&04AC&.>*3&;"2C&W*3&5Y;.P

&A7� \&5F&<K&5Y;.P&Z6.76&@A7T&Z=Y&;4&a7+&E7CA\&pb6"\&EF&O;&@4O(x&.\&4.�BS3

&;3I.F &4.�BS3 &AF &5jB% &O&@;34&E*.%A6&4.�BS3 &yB$76&.F &Z63&@;"2C&E7CA\ &`Z63&04"m+

&G4"/&&5%&r"$[%&A7LM&@;"2C&E7CA\&G<.=Y&pBMA27k&@.-;"2C&.F&E$*.L%&;4&EsAT3&`43IK

&W*3&'()-4&<.2+&<.=Y&pBMA27k&;"2C&��&<.7%&;4&y-(>-&8.L%&EF&;"2C&W*3&8.L%&@.L\;3

 [
 D

O
I:

 1
0.

20
28

6/
pr

iw
-0

40
37

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 p

ri
w

.ir
 o

n 
20

24
-0

4-
10

 ]
 

                            17 / 32

http://dx.doi.org/10.20286/priw-040375
http://priw.ir/article-1-89-fa.html


 !"#$%&'& ()*&+,-.)/0
#&

 !"#$%&'& ()*&+,-.)/0

 !
"#

$%
&'(

)*
$+,
-&
./

$$0
-&
12

$+$
,3
4$
5&
4

&^.bV.g%&ABM4,&Z63&04AC&I.F&5Bb)?&pb6"\&@"6&EF&3;&4"P&03;&E7CA\&EC&Z63&�"c"%

` ¢�&�}�¢�&GEY;.P&;"%3&^;3IO&599NV3&&W7F&O&56.76

!"#$% 456+7 -8+"8 $: $[\3 456+7 R3(2^ & +,  !_.\3 HMQT

&`4AC&0;./3 &.j*A%K &u"�P&EF &O&5FAJ&@.-;"2C&A�l%&�L+&EF &(*.F &0;.F &W*3 &;4&GW7L*&EF

&p*4.[\3&;4&U%.C&Z*"�:&@3AF&;"2C&W*3&5b6&O&"\.+&;4&Z*"�:&Z9:&EF&W7)�N-&E7CA\

&@.-&&EB63"P&O&.-Aq+&EF&G599NV3&&W7F&O&@3&&ELg)%&Uw.$%&I3&@;.7$F&;4&Z63&0(/&;.s.+&G.kO;3

&ZCAx&u"�P;4&.kO;3 &Z76.$x&<"�N-&@A1*4 &U%3":&`()C &EY"\ &5FAJ&@.-;"2C

&5Y;.P&Z6.76&;4&(*(Y&@.-4Aj*O;&¡:.F&E7CA\&O&U7w3A63&XF3O;&a7+&O&E7CA\&@.-4AC

` ��z&�}�¢�&GEY;.P&;"%3&^;3IO&599NV3&&W7F&O&56.76&^.bV.g%&ABM4,&Z63&0(/&E7CA\&5B)6

4BBZ.(  c": d+EF 4ZJe"8 6+J7+8 HMQTQM

&h*Ab\&.kO;3&u"�P&EF&O&rAJ&.F&EgF3;&;4&3;&�B*"-&G4"P&(*(Y&¦*;.\&!"f&;4&E7CA\

&GE+.7%;O.P&.F&E7CA\&XF3O;&';.F;4&`4;34&�*4a+&5gF3O;&a7+&0([B%&^e.*3&.F&O&Z63&04AC

&ELg)%&W*3&I3&E7CA\&51)-AM&¯3A7%&I3&@4.*I&ZN$S&EC&Z7bS3O&W*3&yJ;&EF&Z>T&<3"\&&5%

&G;"k(7Nx&O&"9JO3&59J34aF,&Z63&04AC&5NC&EY"\&ELg)%&W*3&EF&;"2C&W*3&GEBMAT&EN2sA6

&` }�~&�}�¢z

&A7_B%&E6&5*3AT&8Q63&O&<(/&5+.=Y&O&@I.6&563AC"%4&Ac.x&!.x;4&G<QC&U79[\&;4

&WB6"7k&;4&@I.6&563AC"%4&¡[F&`()B$-&E7CA\&5Y;.P&Z6.76&AF&;3oTA7� \&599NV3&&W7F

&Z7:"c"% & �`�`°, &<.B64AC &<3AT;.C &rax &.F &�.m\;3 &;4 &O &.kO;3 &p*4.[\3 &EF &E7CA\

&Z=Y;4&nQ\&@3AD%&I3 &O &ZVO4&Z7NC.x&h7b�\&;4 &a7+ &<(/&5+.=Y&¡[F&`(F.*&&5%

&(+O;&<3"):&&EF&a7+&5*3AT&&8Q63&`Z63&04"F&;3oTA7� \&E7CA\&5Y;.P&Z6.76&AF&G<(/&5*.kO;3

&Z63&EB/34&4A6&d)Y&I3&(bF&E7CA\&5Y;.P&Z6.76&AF&@3&04AB$T&^3A7� \&5+.=Y&<QC

&I3&(bF&'(+"/&5+.=Y&U9NV3&&W7F&8.q+&;4&G�"ND%;4&` }��&�}�¢�&G83(+3&n"P&O&043I&5)71s,

&Z6.76&AF&599NV3&&W7F&�AB2%&5B7)%3&Uw.$%&G8"6&';3a-&@3(BF3&;4&�.?"�i%&O&4A6&d)Y

&5*3AT4.7)F&G5m9f&5*3(Y&G563A-&E+.17F&G5%"S&y$7V.+"76.+&`(+3&&04"F&;3oTA7� \&E7CA\&5Y;.P

&Z6.76&AF&EC&()B$-&599NV3&&W7F&�AB2%&5B7)%3&Uw.$%&I3&52iF&.=)\&GU9NV3&&W7F&y$*;OA\&O

 [
 D

O
I:

 1
0.

20
28

6/
pr

iw
-0

40
37

5 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 p

ri
w

.ir
 o

n 
20

24
-0

4-
10

 ]
 

                            18 / 32

http://dx.doi.org/10.20286/priw-040375
http://priw.ir/article-1-89-fa.html


 !"#$%&'& ()*&&+,-.)/0
#'

 !"#$%&'& ()*&+,-.)/0

   
!"

!#
$%

&$!
'

()
!!*

+"
,!

-.
$/

0!
"!

1
2

3(
4

!*
5(

65

&`(+3&EB/3oT&A7� \&E7CA\&5Y;.P

&@4"YO&p>$9M&<(/&0(72C&�V.s&EF&G<.jV.F&^.:I.)%&G5SA/&@.kO;3&^e"[\&@.-(%.7k

&@.-&&!.6&;4&�3A:&EF&E9Nx&GE+.7%;O.P&O&@aCA%&@.76K&O&I.L>S&^e"[\&G"\.+&Z*"-&O

&@A7T&Z=Y&O4&I3&�*A-&<(/&5\.79N:&;4&U9NV3&&W7F&8.q+&y=%&^3A7� \&I3&G�~~�&O&}��}

&G83(+3&n"P&O&043I&5)71s,&Z63&04"F& 5*3AT&ELg)%&O&5*3AT&&rAJ,&E7CA\&5Y;.P&Z6.76

` }�z.\}��&�}�¢�

*(  !D]f3 4ZJe"8 6+J7+8 HTQTQM

&<3"):&&EF&rAJ&EF&�*3AT&Z6.76&GE7CA\&@;"=NY&<3;3oT&<.7)F&5B%"jx&p>$9M&EF&Z*.):&.F

&;3AS&A7� \&&Z[\&3;&ELg)%&!.mS;4&E7CA\&5Y;.P&Z6.76&@A7T&&Rc"%&Gy$7V.NC&!O3&U?3

&Z7N-3&8O4&pY;4&;4&3;&E+.7%;O.P&pLg)%&G8O4&5+.=Y&d)Y&I3&�k&EC&@3&&E+"T&EF&�4"F&0434

&I3&`ZM.*&E%343&Z�/&E-4&pN7+&.\&Z7bcO&W*3&`434&&5%&;3AS&E7CA\&5Y;.P&Z6.76&@3AF

&4AC&;343O&3;&;"2C&W*3&EC&(/&EY3"%&0(N:&p9#$%&O4&.F&ELg)%&;4&E7CA\&G(bF&EF&<.%I&W*3

&ELg)%&Uw.$%&EF&G4"P&5Y;.P&Z6.76&;4&O&04AC&Aq+(*(D\&y$7V.NC&U?3&EF&@()m*.k&;4

&`�&�tA7\&'A*aY&A6&AF&E7CA\&O&<.+"*&p:I.)%&O&tAmS&p9#$%&IOAF&`}&�()jF&@AB27F&EY"\

&X6"\&Z*"C&!._/3,&Z>+&d)Y&�OA/&<.%I&I3&`5B>+&�"/&<3"):&&EF&}�z�&!.6&5B>+&<3A[F

&W*3&;4&`ZM.*&A77_\&E7CA\&;Ac&EF&5B7)%3&^e4.b%&G�A/&�"9F&;4&@O;"/&�"L6&O& �3A:

&;.)C&3;&@3&&ELg)%&^.2S.)%&;4&<4Aj+&E9P3(%&5B)6&Z6.76&(*.F&EC&4AC&t.$x3&E7CA\&G<.%I

` ��¢&�}�¢�&GEY;.P&;"%3&^;3IO&599NV3&&W7F&O&56.76&^.bV.g%&ABM4,&4;3o1F

&Z6.76&;4 &4"Y"% &nA1+ &E6&EF &(*.F &GE7CA\ &@3&&ELg)% &Z6.76&A\&&�7S4 &U79[\ &@3AF

&5+.=Y&d)Y&I3&�k&G!O3&p9xA%&�4AC&0;./3&8O4&5+.=Y&d)Y&I3&�k&;"2C&W*3&5Y;.P

&;4&`4"F&@3&&ELg)%&^.:I.)%&;4&<4Aj+&E9P3(%&AF&&5)Bm%&EC&}��~&p-4&.\&}�{~&p-4&I3&G8O4

&5Y;.P&Z6.76&;4&@(*(Y&p9xA%&G!3IO3&^"T;"\&';O4&;4&G}��~&p-4&5)b*&G8O4&p9xA%

&;4&@(*(Y&�L+&(-3"P&&5%&�QN:&E7CA\&GE9xA%&W*3&;4&`(/&4.D*3&E7CA\&@3&&E+.7%;O.P&O

&@3&&E+.7%;O.P&^.2S.)% &;4&y=%&A1*I.F &EF.«%&EF &E7CA\ &(/;&I.JK &W*3 &O&()C&.>*3 &E+.7%;O.P

&<.N-&.*&8"6&p9xA%&`4"F&yC.x&E7CA\&5Y;.P&Z6.76&AF&�~~�&!.6&.\&nA1+&W*3&`Z63
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&�L+&@.>*3&!.m+4&EF&@3&&ELg)%&!.bM&A1*I.F&0.1*.Y&;4&<.JO4;3&EC&Z63&59�M&G<.JO4;3&';O4

&` ��.\�¢&�}�¢�&G@"6"%&O&@A7�F,&Z63&56.76&<IO&<434&<.2+&O

!)628 '($9: U+VW6/ !"#$% -.&/ 01(23 & 456+7 -8+"8 HT
!)628 '($9: U+VW6/ !"#$% 456+7 -8+"8 U=3 HMQT 

 !""#$%  &'( ) !"*%+ ,-./'012 3% 4)/5 )+ /'678  9:8 ;'</8 !=>-* 9?-'? @A'8/8 &BC(

 ,DE$% !FG) &'HI >+ -J3)> K#'= ;B/LJ -( M(-N2 O+/'5  !2 PQR S-?% TU /( ) +>%+ >%/V

O+/'5  !2 PQR /'(C8-( !=>-* 9?-'?

 !"#$%&'()*%"+%,"-./"%,#01'%,(23%%456%7% 28(9%:17+%;<"-=%7%;>='+%?2)@%A2*%BC*'"%DE%F7G<

9$)+ 

W':2

;'</8 >DX< !=>-* 9?-'?

!"*%+ W':2Y-Z6-(

!=>-* W':2Y-Z6 !(

;['1J/'(C8-(

4CJ>-EJ \]ZH2

 ) 9?% ^< P*%+ W':2 AJ-= 3% 9B+)C:2 ) >-X_ T-23 &B% >+ @;'</8 >DX< >+

 !.%/#. ) /8/( ,-.  Y>CV ;( >DX< &B% `B%/5 P'$+ ;( a>-* W':2 AJ-= 3% @P(-b2>+

 O+>%+ +D=) 9B+)C:2 ) >-X_ @-.  TU W?D8 TCR ;1_/Bcd ) e-:$% ,%/( PB-#8 ) -. TU -(

 `H< fD:J CHJ%D8  !2 gD(/2 ,-.  h-b2 @92DQi /( !"*%+ ,-.-G-b8 TCXJ P'#:8 AZ? ;(

 ,-.-G-b8 TDI -[HB% >+ @;['1J>+ OCHH< !?>/( !b'V+ Y>Dj  ;( %> !=>-* Y%/''08 /(%/(>+

 )  C.+  !2  e-ZNJ%  ;(  &8  ;J%+DHX*  @C(-B  !2  9'#.%  !"*%+  ,-.-G-b8  3%  `'(  !=>-*

 !V-ZNJ% >-1_> ;< 9?% TU >-L1J% @/'(C8-( 9?-'? >+ O+DR  !2 ;['1J /'(C8-( !=>-* 9?-'?

 +/'5  !2 PQR Pb1k2 ,>-1_> ,DE$% @!1'FVD2 &'HI >+ ;QJU !HFB l+/'5 PQR ;J%CH#1B-G>

OC.+  !2 !=>-* W':2 -( e-ZNJ% ;( &8 ;J%CH#1B-G> D:J ;( W':2 9$)+ Ci%) )
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 @m"1n2 !#1k'? ,-.CBCo8  9p5 T%D8  !2 @;'</8  9$)+ f>-(>+ !"< ,/'5  ;['1J  >+

 ,%  ;bNH2 >%D= ̂ . ,-.Ci%) MB/q3% ^'b1k2/'r ) ^'b1k2 ,-.CBCo8 ) !#j-n8 ,-.  ̀ H<

 @-.  TU &'( >+ >DX< &B% TCR ;1_/Bcd WB%/R ,%/( -QB/2U ) -d)>% ,-.>-X_ K'J ) !J-o= -B

 O9?%  4CR /[H2  ;'</8  !=>-* W':2 >+ !8-Z6 !(  ) ,>-1*-? >-X_ ;(  !sDJ ;(  !E#.

 Y-Z6  !sDJ ) ;1R%CJ +D=) !j-* >-X_ ;./( &B%  >+ @;'</8 !"*%+ W':2 >+ P(-b2>+

 ) Y-Z6-( !"*%+ W':2 P(-b12 `H< ) P2-F8 >+ O9?% 4CR  !2 S-ki% tBu8%/1?% !ZkJ

O+DR  !2 ;['1J /'(C8-( W':2 !sDJ @Y-Z6 !( !=>-* W':2

 
 28(9%;<"-=%:$-2$%"+% H-!'(3%&-2IJ%K-LCH'%,"-./"%,#01'%,(23%%456%FG@%DM%456

%%%%%%

         !"*%+ ,-./'012    

;( vDNF2 !=>-* 9?-'?                     ,/'5 PQR    

+D=D2 ]G) w/Bcd                     e-ZNJ% >-1_>    

;J%CH#1B-G>    

          

        !=>-* ,-./'012    

4CJ>-EJ \]ZH2

 ;F?D8 ) 9$%Cs xKi TC2U>-< ,)> 3% PZV -8 ;'</8 !=>-* 9?-'? ;< 9?% !H1p5 

 9R%+ x/r ;( ,CBCR !E1k(%) @>DX< &B% /B3)  9knJ @T-r)+>% A'q A=> ,/Z.> ;(

 P#s >-Q1(% @hy?% T-o= ) ;J-'2>)-* f3Di >+ 4uB)  ;( @+D* !N':2 YzD:8 {-ZV>+ )

 %> !B%/5  ;ZJ-=CHI ;'</8 !=>-* 9?-'? +/QB)> @|}}~ {-? 3% CF( -2% l9R%CJ ,>%+-HF2

 O+/< �:2 !B%/5  x/r &'XJ-=

 +)>) @CR 4%/#. !2y?% ,>%C'( >Do� -( x/s T-o= !(ybJ% ,-�_ ;< |}�� {-? 3% 

 !#BCV Y-Z'8/8  ) -.  ̀ B%>U  3%  ,>-'k(  @x/s T-o= !1'H2%  ) !?-'? Yz+-F2 ;(  ;'</8
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 ,-.  wK'* -( ;o=%D2 >+ ;'</8 O+/< >DZ[2 mB/F83-( ;( ;bNH2 &B% >+ %> 9'H2% ) 9?-'?

 @!Z'$  +>D2>+  -2%  lCH<  ;G/s !"b1k2  �-1ZkJ  9?-'?  9kJ%D8  @�JD8  )  /�2 >+  !2+/2

 Pb1k2 9?-'? ��%>% @9B-oJ>+ @CJCR ;=%D2 x/r !1'H2% v%C.% -( -.  �/8 ;QHB%   P'$+  ;(

 OCJ+/<  3-rU  %>  x/r  ,-.  9?-'?  -(  !BDk#.  )  CH1kJ%CJ  `BD*  ]_-H2  -(  A?-H12  %>

 @;B>D?  !"*%+  YzD:8  {-ZV>+  %>  +D* !1'H2% !?-'?  +/QB)>  ;'</8  9$)+  @{-i  &'s>+

O��~�� @�y_� +/< ^'LH8 x/r �sD#[2 ) -QB/2U -( Dk#.

 !"#$%&'()*%F-LN"+% 28(9%:17+%,-O%%P-3G!+%7%QR'#@%STDT

% !"#$%7% 28(9%?*'7"%:2>8%7%:2O-@%SUDTDT

 >+ OCJ%  4+D( ;=%D2 !8yQX2 -( +D* �ZJ-=)+ W(%)> >+ @{-i ;(-8 ;1Rc5 3% ;B>D? ) ;'</8

 -.+/< �"�k2 \9?%   4CHQ_% ;B-? >DX< )+ &B% W(%)> /( 4>%D#. !"j% vy1*% ;? @T-'2 &B%

 O;'</8 ,-8-. T-1?% /( ;B>D? !G>% ,-s+% ) �/1X2 !(U ](-H2 ^'kb8 )

 �.+ !q OCJ>%+>D*/( ;bNH2 >+ !#o2 >-'k( !QBu8%/1?%D�� 9'FVD2 3% >DX< )+ /.

 @W(%)> 3% ,CBC= P�_ @;F?D8 ) 9$%Cs xKi ,%  ;bNH2 9?-'? xDI>-I >+ ;1Rc5

 ;'</8 W(%)> ) �|}�� @/EH'Q?%� CR 3-rU ;'</8 ) ;B>D? >DX< )+ T-'2 @m"1n2 +-F(% >+

 ,%3  ̀ H8 9'FG) 3% ) 9_-B +DZo( ;F?D8 ) 9$%Cs xKi 9'#<-i T%>)+ >+ ;B>D? )

 )+ !J-5>3-( Yz+-Z2 ^[i O+/< %C'd -b8>% ,+/Z.%> 9<%/R �N? ;( ���} �.+ ,-.  {-?

 ;1_-B ;F?D8 T-HI TU /'*% {-? )+ >+ >DX< )+ Y-Z?-H2 O9R%+ ,/'E#XI `o= >DX<

 9</R ;'</8 !2-LJ ,-.>DJ-2 >+ ;B>D? `8>% @/j-F2 �B>-8 >+ >-(  &'$)% ,%/( ;< +D(

 �N? >+ >DX< )+ T-'2 ,+/Z.%> !$-s TD'k'#< 9kXJ @>-(  tB 4-2 `R /. OCH<  !2

 >-I+ m"1n2 +-F(% >+ %>-QJU ) MX2+ Y-Z?-H2 TDH<% !$) lCR  !2 >%K5/( ,/B3)  9knJ

 >-1?%D* ;'</8 ;< 9?% &B% 3%  !<-i C.%DR ) �� \�~�� @�y_� 9?% 4CR {KH8 ) A'?U

 O9?% ;B>D? 9$)+ ,3%CJ%/(

 28(9%V29-W>X!+%7%;$-2$%QR'#@%STDTDT

 4CR PBCZ8 /'012 ) 4C'�'d !sDGD2 ;( K'J  ;'</8 ]GD2 @;B>D? >+ Y-</:8 �)/R -(

 Y-J-Q2% T+/<-'o2 ;( ,>)%+ ) ,/E'[J-'2 3% @+CF12 ,-.  ̀ */I >+ ;'</8 9?-'? O9?%
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 �)/R 3% CF( ,CHI O9?% 4CR PB-#12 �H= ;( CBCo8 ) !X</QX$ -8 T-p$-n2 9B/BC2 )

 ) CJ+/<  !2 YDs+ Y-R-#2 ) ,>%+  &1XBD* ;( %> &'_/q ;'</8 T%/Z.> @;B>D? �+%Di

 ,%/( %> +D* hKs -.  �/8 @T-23 9Rc5 -( -2% lCH1*-HR  !2 9'#?> ;( %> C?% >-X( T-H�#.

 !2-LJ  �"#i ;(  CBCo8  !1i !2%CV%  �'. 3%  @/'k2 &B%  >+  ) CJ+/< hK= C?%  !JDEJ/?

O��|� \�~�� @`H#o( ) !�D<-'J� CJ+/QJ >%c5)/_

 +/Q"#s ) -.  9?-'? ,KB> �/q ;( @,/5  !J-#�sDJ 9?-'? &1_/5/LJ>+ -( ;'</8 T%/Z.>

 ;1R%c5 h-5 9?-'? &B% h)+ 3-_ ;( ;'</8 T%/Z.> @;"i/2 &B% >+ OCJ% ;1*%+/d ;bNH2 >+ +D*

 9(DJ @�/q {)% 3-_ T%DHs  ;( T-EB-k#. -( YyQX2 T+/</pj 3% CF( @/EB+ !8>-Zs ;( -B

 3%  TU  4%>  @/G-i {-i>+  )  C?>  !2  ,%  ;bNH2  {)%  )  CH#8>CV  /EB3-(  T%DHs  ;(  ;'</8  K'*

 O+>c5  !2 MX2+

 @]V%)>+ O9?% !(/s �J-'2>)-* ;( ;'</8 f3%)>+ ;B>D? @;1p5 T-r)+>%  ;< ;JD5 T-#.

 9'FVD2 @TU >+ /''08 4%> 3% CJ%D1( -8 9?% >%)C'2% TU ;( /G-i {-i>+ ;'</8 ;< ,/'k2 -oH8

 P'$+ &B/8 ̂ o2 9p5 T%D8  !2 @/EB+ Y>-Zs ;( O9?% ;B>D? @CXn( +DZo( %> +D* ,%  ;bNH2

 !B-'_%/0= ,-HEH8 O9?% !B-'_%/0= CBCR ,-HEH8 3% TCR �y* @;'</8 /'*% ,-.  ,3-(

 ,% ;bNH2 >+ @/�2 ) ;'?)> ) T%/B% vy* ;( ;'</8 ;< +%+ �'GD8 ;JD5 &B% T%D8  !2 %> ;'</8

 9?-'?  @&B%/(-H(  l+/'E(  +D* ;(  %>  ;bNH2  TU  9BD. CJ%D1(  ;<  9?%  4CXJ  ]V%)  �-*

 T-Q$-( ) 3-bpV @;J-'2>)-* @-d)>% -( ;'</8 OCH< ,KB> ;B-d S-?% &'#. /( CB-( %> +D* !=>-*

 !Q'1'"dD�� 9'FVD2 P'$+ ;( @{-i &'s>+ ) 9k'J -.  TU 3% tB �'. )K= -2% l9?% ;B-k#.

 xKi tB+KJ W(%)> @T-'2 &B% >+ O��~�� \>Dd T-2/oV� 9?-. TU -( P2-F8 3% /BK5-J @+D*

 &B%  TD'kB3Dd%  `n(  &B/8  ̂ o2  ;<  ;B>D? &'#"k#$% T%D*%  -(  %>  ;'</8  �F?D8  )  9$%Cs

 /( ;'</8 �DpJ ;(  ;=D8-( @T%/�-J 3% ,>-'k( /LJ3% @]V%)>+ O9R%+ /LJ >+ CB-( K'J CJ>DX<

 `B%K_% �H'23 9?% &Q#2 ;B>D? >+ /'*% T%/:( @,>D? TD'kB3Dd% Y-J-B/= 3% ,>-'k(

O��|� \�~�� @`H#o( ) !�D<-'J� +>)U ^.%/_ ;bNH2 &B% >+ %> ;'</8 �DpJ

 ;B>D? ^<-i h-LJ -( 9p$-n2 ;( 9s/? ;( ;'</8 9$)+ @;B>D? >+ -.  ,/'5>+ 3-rU -(

 h-LJ  T-p$-n2  ,%/(  ;'</8  )  CXJ  ^1*  -= &'#.  ;(  ;B>D?  h-LJ  CG Y-2%CV%  l9?-*/(

 >+  %>  T-p$-n2  ,-.  �J%/pH<  !1i  )  +/<  +-[B%  !2-LJ  4-5)+>%  +D*  �-*  >+  @;B>D?
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O�����}��~�� @!2y?% ,>Do#= �2-J3)>� +/< >%K5/( {DZJ-1?%

 4uB)  ;(  @,>D?  �/1F2  ,-.  4)/5  -(  g-Z8>%  ,>%/V/(  ;'</8  9$)+  Y-2%CV%  /EB+  3%

 @;B>D?  &'#"k#$% T%D*%  )  ;'</8  ,>-Q#.  ,%/(  P'$+  &B/1o(  O9?%  @&'#"k#$% T%D*%

 -.  TU /1X'( ;< 9?% ;'</8 ,-./oR >+ ;B>D? h-LJ T-p$-n2 ,%/( �J%/pH< >-oI ,>%K5/(

 YzD:8  CJ)>  !(-B3>%  -(  ;'</8  T%+/#1$)+  @!1o=3%  OCJ% 4+%+  P'QX8  T-B%/5  hy?%  ^.  %>

 %> �-G)% &B% @;bNH2 /( ^<-i ]G) xDI>-I >+ ;B>D? >DX< !"*%+ �-G)% ) ,>-=

 m'F�8 -( +)3 -B /B+ ;< CHJ%+  !2 ;bNH2 ,-.  wK'* /B-? -( h-E#. ) �H[#. !sDJ ;(

 C.%D* ;B>D? !?-'? h-LJ /''08 ;( @!""#$%  &'( ,-.>-X_ `B%K_% ) ^<-i h-LJ 9's)/X2

 >+ @T%/B% �D�* ;( @+D* ,-ZV> /( &1_/5  !X'd -( C.%D*  !2 ;'</8 @-1?%> &B% >+ OC'2-[J%

O���~ \�~�} @Y-'(� +DR T%C'2 !B-oJ 3)/'d @]_-H2 /? /( +/ZJ

 ��%>% -( 92)-b2 T-(3 /''08 K'J ) ;B>D? m'F�8 +Cj>+ T-23 ̂ . ;'</8 @P'$+ &'#. ;(

 T-B/=  )  T%/B%  )  ;B>D?  �"�2  >+  v-QR  +-[B%  @/EB+  T-(3 ;(  O9?%  ,%  ;'</8  !BDE$%

 CR �s-( @;'</8 9Xd >+ D8-J CHJ-2 !8>CV >D�i ) 9_/5 >%/V >-< >D1?+ >+ @92)-b2

 +D* ,%  ;bNH2 ,-.  ,3%)/dCH"( 3% %C= ;'</8 C?>  !2 /LJ ;( OCH< P#s /8  ;J%>Dk= >DX< &B%

 4-EB-= ,-b8>% &#G -8 CH< 4+-'d ;bNH2 >+ K'J %> x/r v%C.% CH<  !2 wy8 @;J-'2>)-* >+

 PBCZ8 +D* T-J-#'d ̂ . ,+/Z.%> ,-.  ;rCr+ ) ]_-H2 A'bF8 >D:2 ) TDJ-< ;( @+D* ,+/Z.%>

 ;'</8 !""#$%  &'( ) ,%  ;bNH2 {-F_ !?-#"�B+ ,%/=% 3% !"j% vC. O��~�� @!1FB/R� +DR

 9B-#i 3% ;< !1?-'? l9kJ%+ Y>CV 3% C?% ,>-H</( T%D8  !2 %> ;B>D? �DGD2 {-ZV>+

O��~�} @!2%/o(� 9?% >%+>D*/( K'J x/s �B+-:8% ) 4C:12 Yz-B% ) -d)>% �B+-:8%

 O9R%+ 9?+ >+ ;B>D? T%/:( P�_) Pi ,%/( K'J !i/q ;'</8 9$)+ @-.  &B% /( 4)ys
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 ,>Do#=  �'�> @C?% >-X( Y%>-'1*%  h-#8  ,>%c5%) P2-R ;'</8 ,+-oHX'd  �/q \9RDJ

 Y-(-n1J%  >+  9<>-X2 )  ;B>D? >+  ,) TCJ-2 !V-(  @P(-b2>+  )  !$-b1J%  9$)+  ;(  @;B>D?

 !*/( ) T%/B% ) ;'?)> ;( `B-./p? !q T-r)+>% �z-#1i% OOO9?% !8U ,>Do#= 9?-B>
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 28(9%;@-YH%7%;1-@%QR'#@%SMDTDT

 -( +/QB)> &B% ) CH< P#s ![J-'2 T%DHs  ;( CH< !2 wy8 K'J ;B>D? /'*% T%/:( >+ ;'</8

 ) ,%  ;bNH2 ]_-H2 ,-b8>% vC. -( K'J ) ;'</8 ,-.3/2 >+ T%/:( ,-.  ;H2%+ `.-< vC.

 fCH.-Hd T%>%K. @;B>D? -( +D* 3/2 T+/<3-( -( -.  �/8 O9?% 4CR %/=% >DX< &B% !J-o=

 ;'</8 ;( T-XJ-= ^'( 3% @;B>D? !$-#R ,-./oR ;( ;B>D? `8>% Yy#i /6%>+ ;< %> ,>D?

 3% @,/X( eDbi ) ;J-1?)+ T-kJ% !1?� &1_/5 /(  4)ys @>-< &B% -( -8 +%+ T-Q?% @CJ% ;1nB/5

OCH< 4+-p1?% ;B>D? T%/:( >+ /6¡2 !2/.% ;(-�2 ;( ;"�k2 &B%

 ;QHB% T-'( -( @�JD8 >+ ;B>D? T-1?)+ 9kXJ 3% 9X53-( 3% �d D"r)% +)%+ C#i%

 9R%+ >-o�% @9k'J e%/s �H= >+ >DX< &B% >-1_> TD�#. ;B>D? {-ZV>+ ;'</8 >-1_>

 >%/V K'2 &B% >-H< ;B>D? �DGD2 >+ ;'</8 ) 9?% K'2 ,)> ;B>D? +>D2>+ !2-LJ �HBK5

 M_%D8 3% T-XJ @�JD8 >+ ;B>D? T-1?)+ 9kXJ ,>%K5/( 3% �d D"r)% /'*% T-Hn? O+>%+
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 ;N(%> >+ ;'</8 >-1_> O+/< CH.%D* ,KB>  �/q %> ;B>D? ;'"s ,CF( Y-2%CV% @;(/i &B% -(

 >+ T%/B% ) ;'?)> P�2 +D* CH#8>CV T-EB-k#. -( %> >DX< &B% ]_-H2 @  ;B>D? YzD:8 -(

 @;B>D? {-ZV>+ +D* ,-.  9?-'? /( ;'</8 ,>-X_-d Y>Dj>+ ) 9?% 4+%+ >%/V �>-F8

 ) +DR  !2 PQX2 >-I+ @T%/B% ) e%/s )   T-1kH2>% )   ;'?)> @+D* T-EB-k#. -( >DX< &B%

 @!J-b.+� +-1_%  C.%D* /N* ;(  `J-EB-k#. {-ZV>+ ;'</8 !=>-* 9?-'? �$-? 4+ ¢B-1J

O��~�}
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 �H= 3% @C.+ T-XJ ;B>D? 9"2 eDbi ) ]_-H2 !2-i %> +D* CH<  !2 wy8 TU MB/q3%

O��~�� @;XBCJ% 4-ER-(� +/< {-Zb1?% ;B>D? h+/2 ;'"s x/s �B+-:8% ,+-�1V%

 ,>D? !2-LJ ) !?-'? T-G>-F2 !"j% /b2 ;( ;'</8 ,-.3/2 @;B>D? T%/:( 3-rU 3%

 >+ +D* fCJ/( £/( T%DHs  ;( ,>D? T-G>-F2 3% 9R%+ /LJ >+ ;'</8 ) +D( 4CR PBCZ8
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 ,-B¤> TCXJ/'ZF8 ) T%/:( TC'X< {Dq -( -2% OCH< 4+-p1?% +D* !(DH= �B-k#. -( `Q#X<

 ,>-(  ;(  ;B>D?  T-5>%)U  )  T-G>-F2  @,>D?CG vy1�%  T%>%C2-23  /EB+  )  ;'</8  T%/?

 -(  eD_ !B-'_%/0= !B-= ;(-= @P'$+  &'#. ;(  OCJCR PBCZ8  %>-QJU  9$)+ w)+ /(  &'EH?

 Y>Dj T-HZ$ ;( ;'</8 3% @T-G>-F2 ;( !2-LJ !J-?>+%C2% mB-�) 3% !Xn( {-b1J% vC.

 /b1k2  {DZJ-1?%  >+  �-8C#s  ;<  ;B>D?  !?-'?  T-p$-n2  >D�i ,-.  ;HBK.  ;I/5%  l9_/5

O�|� \�~�� @!#i/8� CH<  !2 !H'EH? %>-QJU T%>%C2-23 w)+ /( T-H�#. @CJ% 4CR

 3% >-'s h-#8 9B-#i @;B>D? ;( �y? e-I-V >+ T-r)+>% 9$)+ !HB/_U ̀ bJ @�D#[2>+

 ^Q:2 ,-.  {%C= @DQk2 -( -#'d%D. T%/:( @;B>D? `8>% T%>-Z#( @,>D? ,-.  9kB>)/8

 ;'</8 !2-LJ ) !$-2 ,-.  9'$-F_ fCH.+ T-XJ @P'ZV &B%3% ,%  4CBCs P�-k2 ) e%/s -( !Lp$

 92DQi ;<  9?%  4CR AZ? @&'H�#. )  9?%  ;B>D? T-p$-n2  ,%/(  ;B>D? T%/:(  >+

 �2-J3)>� +DR PBCZ8 ;bNH2 ,-.>DX< PZ'? ;( @;F?D8 ) 9$%Cs xKi ,/Z.> 9:8 ;'</8
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,(23% Z2.H

 ;'</8 9$)+ ) T%/B% 9$)+ ]G%D2 ) !=>-* 9?-'? ;< 9?% TU ;$-b2 &B% !"j% {%¡?

 ,-.CBCo8 ;< C'?> ;['1J &B% ;( T%D8  !2 @;'</8 9$)+ f>-(>+ ¥9k'I ;B>D? T%/:( f>-(>+

 ,-.Ci%) MB/q3% ^'b1k2/'r ) ^'b1k2 ,-.CBCo8 @!#j-n8 ,-.  ̀ H< @m"1n2 !#1k'?

 >DX< &B% TCR ;1_/Bcd ,%/( -QB/2U ) -d)>% ,-.>-X_ K'J ) !J-o= -B ,%  ;bNH2 >%D= ̂ .

 /[H2 ;'</8 !=>-* W':2 >+ !8-Z6 !( ) ,>-1*-? >-X_ ;( !sDJ ;( !E#. @-.  TU &'( >+

O9?% 4CR

 Y-Z6 !sDJ ) ;1R%CJ +D=) !j-* >-X_ ;./( &B% >+ ;'</8 !"*%+ W':2 >+ @P(-b2>+

 ) Y-Z6-( !"*%+ W':2 P(-b12 `H< ) P2-F8 >+ O9?% 4CR  !2 S-ki% tBu8%/1?% !ZkJ

 �?-d P�i-2 /'(C8-( ,DE$% O+DR  !2 ;['1J /'(C8-( W':2 !sDJ @Y-Z6 !( !=>-* W':2

 4+/1k5 >-'k( !=>-* Y%/''08 @P(-b2>+ ) 9?% ^< !"*%+ Y%/''08 ;< 9?% !1$-i ;(

 fD:J CHJ%D8  !2 gD(/2 ,-.  h-b2 @92DQi /( !"*%+ ,-.-G-b8 TCXJ P'#:8 AZ? ;( ) 9?%

OCHH< !?>/( !b'V+ Y>Dj  ;( %> !=>-* Y%/''08 /(%/(>+ `H<

 ,-.  TD2u. -( ;J%CH#1B-G> e-ZNJ% >-1_> @!=>-* 9?-'? >+ /'(C8-( ,DE$% -( MZNH2 >-1_>

 ;J%+DHX* @9k'J ;=%D2 !"*%+ /N* -( Ci%) TDI @!1'FVD2 &'HI >+ ;<%/I l9?% Y>CV

OC.+  !2 Y>CV ,-.  TD2u. ,-.  9?-'? -( e-ZNJ% ;( &8

 O+/< !(-B3>% +DR !2 -1?%> &'#. >+ %> >DX< &B% !=>-* 9?-'? K'J ;'</8 +>D2 >+

 ;B>D? f>-(>+ x/r ) -QB/2U !=>-* 9?-'? -( ;'</8 !=>-* 9?-'? @!B-oJ P'":8 >+

 +>%+ T%/B% -( !QBu8%/1?% W(%)> ;< C?% 9$)+ ;< CH<  !2 x-[B% ;'</8 ]_-H2 O9?Dk#.

 ,-.  9$)+ 9?-'? OCBU >-< /? ;B>D? >+ ;'</8 ,-.  9?-'? -( Dk#. 9$)+ ) CH< gDb?

 @9?% 4CR vC. &B% ;( P'J ,%/( x/r P"F8 �s-( ;�JU O9?% &'#. K'J -QB/2U ) !B-d)>%

 Y>-< -( ,3-( -( K'J ;'</8 O9?% `s%+ ;( hD?D2 !q%/_% ,%/5 !p"? hy?% P2-s +)>)

O9?% +D* ,% ;bNH2 ]_-H2 ;( TC'?> !d >+ `s%+

 +D* !=>-* 9?-'? !8-'"#s W':2 >+ >DX< &B% 9p5 T%D8  !2 K'J T%/B% 9$)+ f>-(>+

 O9?% 4+D(  )> ;()> !#1k'? ) !""#$%  &'(  W':2 AJ-=3%  4C#s ,>-1*-? >-X_ !sDJ -(

 3%  ^'b1k2/'r  )  ^'b1k2  ,-.CBCo8  )  !#j-n8  ,-.  ̀ H<  @m"1n2  !#1k'?  ,-.CBCo8
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 +D=D2 !$/1H< 9_-( 3%  !R-J ,-.>-X_ K'J ) ) !J-o= -B ,%  ;bNH2 >%D= ̂ . ,-.Ci%) MB/q

 !E#.  @T%/B%  /(%/(>+  @TD2u.  Y>CV  T%DHs  ;(  @-QB/2U  9B>D:2  ;(  P"#$%  &'(  ^1k'?  >+

O9?% 4CR /[H2 T%/B% !=>-* W':2 >+ !8-Z6 !( ) ,>-1*-? >-X_ ;( !sDJ ;(

 !sDJ  )  ;1R%CJ  +D=)  !j-*  >-X_  ;./(  &B%  >+  T%/B%  !"*%+  W':2  >+  @P(-b2>+

 W':2  )+  &B%  P(-b12  `H<  )  P2-F8  >+  O9?%  4CR  !2  S-ki%  tBu8%/1?%  !ZkJ  Y-Z6

 9$-i &B% >+ O+DR  !2 ;['1J /'(C8-( W':2 !sDJ @Y-Z6 !( !=>-* W':2 ) Y-Z6-( !"*%+

 gD(/2 ,-.  h-b2 @!"*%+ ,-.-G-b8 TCXJ P'#:8 AZ? ;( @;'</8 9$)+ 9$-i CHJ-2 ;(  K'J

 OCHH< !?>/( !b'V+ Y>Dj  ;( @!=>-* ,-.>-X_ /(%/(  >+ %> +D* `H< fD:J CHJ%D8  !2

 ,-.  ;ZH=  )  +-F(%  )  ;B>D?  {-ZV>+  T%/B%  ,/'5 ]GD2  fD:J  @,/LJ  !J-Z2  &B%  S-?%/(

 &B%  >+  ;'</8  9$)+  )  T%/B%  9$)+  Y)-p8  O+/<  !?>/(  T%D8 !2  !(D* ;(  %>  TU  m"1n2

 ;J-B%/5 T-'0q >-1_> !sDJ @;'</8 vy*/( T%/B% 9$)+ >-1_> O9?-. TU >-1_> �DJ >+ ;H'23

 v%C.% ) ,�D$D�CB% P2-s ;<%/I l9?% Y>CV ,-.  TD2u. !=>-* 9?-'? ) v%C.% -(

 ,DE$% 3% T%/B%  ,>-1_> v%/:J% �s-( ) 4+/< 9$-*+ T%/B% !=>-* 9?-'? >+ !R3>%

 O+DR  !2 -J3)> /LJC2

 ;'</8 ) T%/B% t'1'"dD�� ]_-H2 ¦pi /( @;B>D? T%/:( >+ ;'</8 -( T%/B% !"j% +-�8

 ) -.  4)/5 -( -.  vy1�% ) -.+-:8% 9BDb8 /( K</#12 T%/B% ,%  ;bNH2 9?-'? O9?% >%D1?%

 @;F?D8 ) 9$%Cs xKi !1H? ]GD2 3% ;'</8 a)/* O9?% ;bNH2 >+ 9?)+ ,-.  9$)+

 ]GD2 �-n8% ) T-EB-k#. -( YyQX2 TCJ-?>/pj ;( -B ;J%/E'[J-'2 `bJ /( K</#8 !HFB

 T3%D8 ¦pi !HFB @T%/B% ,%  ;bNH2 9?-'? P(-b2>+ 9?>+ @;B>D? T%/:( >+ ;J%>%+ AJ-=

 CHJ-#.  @;B>D?  92DQi !?-'?  `B%>U  fCHBU  @;J-B%/5  ]V%)  !.-EJ  3%  O9?%  !"F_  ,%DV

 �J3%D2 @,%  ;bNH2 `bJ 9BDb8 ) ¦pi §-:$3% T%/B% ,%/( @A'V> T%/EB3-( ,%/( TU 9'#.%

 O9?% ^o2 >-'k( 92)-b2 T-B/= 9BDb8 ) Y>CV

 -B ;'</8 !2-LJ 9$-*+ @;B>D? T%/:( >+ @;'</8 ) T%/B% W(%)> >+ t'1'"dD�� +-�8 3/2

 ,%/( h3z !B-J%D8 T-H�#. @t'$DZ#? ) ,>-FR ,-.  9?-'? ^r> ;( ;'</8 ;1Z$% O9?% x/r

 ;'</8 !2-LJ 9$-*+ T)C( O+>%CJ %> ;B>D? >+ !2-LJ 9$-*+ ,%/( +D* !2D#s >-Q_% �-HV%

 O9?% ^< @`s%+ &1_/5 Y>CV ;(  ;=D8-( �D�* ;( @;B>D? ;( D8-J  !2-LJ �"#i {-#1i% ^.
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 ^.  )  +>%+  !Z.c2  ,-.  ;XB>  ^.  @T%/B%  9$)+  ,>-1_>  +/Q"#s  )  !=>-*  9?-'?

 O9?% £>K( ,-.  Y>CV +/Q"#s +>D*3-(  ^. ) 9?-.  !J%/B%  !1H? !B%/5  T-2>U 3%  !R-J

 !=>-* ) !"*%+ P2%Ds &B% �D#[2 O+>%c5  !2 /'678 TU /( K'J ;J-'2>)-* >+ ,%  ;bNH2 W(%)>

 T3%D8 ,>%/V/( ) ,%  ;bNH2 9'FVD2 ¦pi ,%/( ;< CJ-?>  !2 +>)U/( &B% ;( %> T%/B% 9$)+

 !2y?% ,�D$D�CB% ) 92)-b2 >D:2 3% 9B-#i 9o=>+ K'J ) !BD?3% !"2 ]_-H2 ]pJ ;( %DV

 hys% %> ;B>D? 9$)+ 3% +D* �ZJ-=  ;#. ,-.  9B-#i @/EB+ ,D?3% h-LJ ,%/( 4CR mB/F8

 h-#8 Y>CV -( -8 9?% ;1R%+ TU /( %> 9$)+ &B% ;'</8 >+ T-r)+>% ]G%D2 @P(-b2>+ OCH<

 OOO) !8-:'"k8 @!2-LJ @!?-'? f+/1k5 ,-.  9B-#i MB/q3% MX2+ 9$)+ ,3%CJ%/( +Cj>+

 ;'</8 !=>-* 9?-'? @]V%)>+ OCR-( ,>D? ,-.  9kB>)/8 ) !"*%+ �>-F2 ,-.)/'J 3%

 ,>D8%/�2%  T%>)+ >+ +D* T-1?-(  4DQR ,-'i%  {-ZJ+ ;(  @,/5 !J-#�s ,�D$D�CB%  /( ;'Q8-(

 !HB/_U  ̀ bJ ;B>D? T%/:( >+ -8 9?% TU !d >+ ;'</8 O9?% MX2+ f3%)>+ MB/q3% !J-#�s

 4+-p1?%  +D* ,%  ;bNH2  `bJ  )  >-Z1s%  9BDb8  ,%/(  !1j/_  ;(-�2 ;(  @T%/:(  &B%  3%  )  CH<

 >+ ,%  ;bNH2 W"k2 ) /8/( Y>CV @9B-oJ>+ ) +>)U 9?+ ;( %> x/r ,-'J+ 9B-#i @4+/<
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