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;3.1* 7#8758))#'7* =(. W=)9*))8 7*5$7' 57.72 3"8 (7A 1(2 ?7(;7.7753: ;7:87# /27+'/ 
;7:87# 33''1*, 1*1 *6 (7A '7*7('7.53: 3?1581# ;7:'7*, 918511. +=)9*))8B* 44.$:544 
27(577#72 (18.1(@$:5 21* *151* 2)#57:#778 7/778 H/'7* =( A$5 # ;+#'+* 51@ ;32 ;+#'+* 
=('B5 *151* ?4/#42 $#1.2$:#'1*. F:*233 +#+*2$ (1811#1# 4545<8$:* 2)/68 
27(577#7#9B* 7'))87# *151* '181/ ;7:'7* =(.  
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W=)9*B 7'))87# 1.21#'1* 7#;7*B 87.57 ;+#'+* 3:# H/87#8 3?33#@ ;4): ?72$.577*B2*B 
27.$) 3:#+8#$:5 9+8+.2+: 27.))#'7* ;7 +=)9*))8B* 7*5$ 97*2$( 8726 7=)#53: ;7:8#B5 
27*572 *6 ;$8*$: 7*2875< ?+.$#5+, '1951# ?3:* '9."''18 +.'+* +=)9*))878 9)'#72 9)27: 
(1811##$:* 21.15'#11. 935112 21.15E11 ;7:577 ;7 $*51'*11. (1811##$:* 21.15'1# *6 
+=)9*B 7=)#53: ;7:8#B5 27*572 9):27 3.51#@#33#1* (1811#12 =(. &=)#53: ;7:87#, (4* 
?1/'15 ;32$: 195118 27#87@ ;+#?+A53: 9)27: H.$2877 91.11. +=)9*))8 .)) 27#87@ 
;+#?+A53: ;))97: 195118$:5 2+.6@ E75872 7@#B5 E758775$:* ;7:5))##757 2$:@ ;7:577 
9)27: 8).68'7*. P+#'+* H/8#B* 87.772 4 E75$:* 8+9+. )5 3:# H/8#B* 97#77. 9+/< 
(1811#1#1211' $#33 81#51.*53: *7.$:/<#7* (1811#1#2$:5 <)27#<$#@, ').5))#$:*. 
&=)#53: ;7:8#B* ;797#5775 57.572B5 A77.87* 21/#1#$:* ;757 2).#B5 21/#1#$:*21* 
2$:#51'1* ;7:*7. G87#53:21* ').5))#$:* ?72$.577*B27* 21/#1#$:* L+(K7*$8 7=)#53: 
;7:8#B*277 9)27: (1811#'1*. P+#'+* 3:# H/8#B5 9+8+.2+:#+* ;$<'1* ?72$8#B5 )8$.872 
?4/#4#8 H/))#'7* /)8$.872 ?4/#4#$:* *151* 5$A33* “1*1 ').5))#6 811. $:(1.233 3:# 
H/87# H7@ 33'1* 57.< <787@ ;7:*7 /1” 51@ 7'))'7*/. W=)9*B 7'))87# 1.21#'1* 7#;7 ;32 
+=)9*))878 ').5))#$:* 7=)#53: ;7:8#B* 7#;7*77' ;32$: # 94.#$:* 7.57 21(@11*338$:5 
7/< ;7:577 9)27: (1811#'1* $# ?72$8#B5 $#511'1* ;7:*7. W=)9*B 1.33# (1*8$:* 94/$:* 
?4/#4544 4542, '1951# ?3:* 3:#<$#511 3?33#12 7#;7*77' 1(21951#811 8).68'7* ;32 94.#$:* 
3:#<$#511511. 81(@$* 9)'7#'7* ;7:*7. >181* 7 2+*+5$:* 4(*4 +=)9*))878 $#511'1* 
91.233 1(21951#811 91. 94/ *6 44.'8$:544 (1.51@#$:* $951#91:, *))EB5 <7*8#7* 27857#@ 
<78*7 518511 (18158'1* ;7:/. W=)9*B 1.2 ?3:* 94/ *6 7*5$ 97*2$(8 21/$:* ;)' ?7* 3:# 
57.57@ ;): +=)97*97: 21.21* 27.$#E72 9)27: ?4/#45445 91*2(33818 45'4* ;7:*7. 
R7L)#69"9))8B* 7 2+*+5$:* '+*$* *6 ;+#'+* 3:# H/87#97: 2+#;++9+:5++. 33'118 ;7:577 
'1951# ?3:* E+<.+#B* 87.772 7:8'B* 97#77. (7A 93.51* 27.$)#9 45< ;7:2 7@$#9*))8 
21.1591: ;7:577 9)27: (1811#'1* ;7:/. C).5))#$:* '+*$* *151* K.+\"''+.B* “;$ =) < 
9+2$+#8+@ ;+#+2 1*1233 +.<*++' ;+#@ ;3.1* A+L$:* ;7:87#8 ;7:*7” 51'1* 21#'1* 35*11' 
$A 9797* ;$<'1* ;7:/. W=)9*))8 ;+#+* 7@$#9*))8B* $:(1.233 97753: ;7:87#8 7*277.< 
').5))#$:* E758775$:* 21'511' 1*5$:* 2)/E7'97: +\$E".$:5 7@$#97* 7#;7* 2775<8B5 
7@$5#7@ ;7:277. ').5))#$:* 578*7 97#8 '))#572 7.57 21(@11 7/'7* ;7:*7. !+8 P#): 
;+#'+* H/8#B* 87.772 10 2+*+5$:* 9).A +*E5+: ;7:8#B* )9'B5 7@$##))#'7* ;7:*7… 
 
W=)9*))8 ;+#+* 1E15 12<338 1*1 7.57 21(@11*8 27.$)#9 45'4* ;7 25 1E15 12 +=)9*B 1.33# 
(1*8$:* 94/, E758775$:* 21'15, +=)9*B 7'))87# 1.21#'1* 7#;7 .)) .33 +=)97*8 ?+.$)#'7* 
H(7. H(7. 3:#<$#511 3?33#12 51@ ;7:577 9)27: 3:# H/8#B* 87.772 *15 7 2+*+5$:* 9).A$8 
)97'97@ 7'))'7* ;7:577 =(. W#+* 1E15 12<338 1*1 3:# H/8#B* 9)27: (1811#'1*8 23<91: 
E+<.+#B* ;7:87#8 +.'+* ;7 $2 ').5))#$7' 27.$)#9 4542$:5 (7A 93.51* 2)57E77*8 
A77.87@ 121#'1* =(. Q18 $:(1.233 3:# H/87# 872$* 57.57253: ;7:2 ;797#577 57.5))#72B5 
23'1@, 918511.$:* 23328338 ').5))#$:* +.<$*8 7=)#53: ;7:87#8 ;7:2B5 23'1@ ;7:/. M4* 
+=)9*))8 +.+:* E7577. ').5))#$:* 7=)#53: ;7:87#8 7*277.< '7:* 8).77. 27(577#7#978 
?+5'+2 ?1.15 7.57 21(@11*338$:5 ?+2$+* ;7:5))#'7* ;7:*7.  
 
P+#'+* 3:# H/87# *6 27(577#7#9B* 21.15E115 *1(15833#@  +.+* *)95$:* ;$?*"'("*338$:* 
7A5$:5 4'54'4* ;7:*7. I4.$:544  27(577#72 ').57#9B* H*? ;3.$:* ?7., 27(577#7#9B* 
21.15'#$:* 97#77.2 ?7. '+*$*5))878 3".#1* +.@ $.'1* ;7:*7. C).5))#6 2$:5118 +.+* 
*)95$:* L#);))8 44.$:544 27(577#72 ').57#9B5 '7*7# ;+#5+'+* *6 93.51* 2)57E77*8 
833.< 872$* A$*1 7*5$:5 *1(@ *11'1* ;7:*7. C).5))#$:* *+(B* 81#533.9 ;7:'7* A351# 
512 (19 ?3:#' (7A 93.51* ;+.#+58'+* ;7:*7. C).5))#$:* E75877 44.$:544 27(577#72 
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338*11' 57. ;)) 1?1(A$2 9)27:  218 2181* +=)9*))8B* 23'1#9$:5 23#11* 7/'7* ;7:*7. 
>)87#877<$8 '7#77 )97'*B 2)87#8775 +/@*++. *1(15833#'1* ;7:*7. >18$:511. ?7.$( 
1.1591:<338 44.'8$:* 7=)#53: ;7:87#, 44.'8$:544 27(577#72 338*11' ?7.$( *15 ?3:#'$:5 
2)87#87* 7/'7* <, $21*2 *7:(775 1(1591:<338 2:$'1* ;7:@11. Y7.$( ;39115812333*338$:* 
3*1 1.1#9 *1(158'1*91: 2+#;+58+* ;7.75 40 2)/$7.  4''4* ;7:*7. W=)9*))8B* H.$7 
27(577#7#9B* ;3911581233*338$:5 2)87#87* 7/72 9)27: 94/#4.< ;7:#77. Q18511.$:* 3*1 
*6 218 ;+#+2, 918511.$:* 21.21* 7A$5#7@ ;+#+2, 7#6 27(5$:* $2 21.1591: ;+#+2 512 
(19<#1* H.$#E7@ ;7:'7* ;7:*7.  
 
U72$* '1.511* 21#1#E12 
 
Y4/#4233891: H.$#E'7* 12*$: H.$#E#75))8B* 3"1. ;+#+/'.+#B* '7#;7. 8726 '1951# ?3:* 
E+<.+#B* 7'))8#77. (1.51@'1* '1951# ')8#77<$8 .)) 27*87@ ;7:'7* =(. Q18511. '1951# 
')8#77<$8 H.$7*877 “872$* '1.511* 21#1#E12” 9)27: 8).687@ ;7:'7* =(. W8++ 8 '7.B* 
87.77577. ;$8 10-. '7.B* 3:# H/87# *6 )877* 2)57E77*B 9).A$8 *4#44 3?33#'1* 5185$:5 
“872$* '1.511* 21#1#E12” 51'1* *1. 9+(6N+5++. 87(@))#7* +:#5+@ 121#'1* =(.  
 
Q18511. '1951# ')8#77<8B* 97:#;7.#7'*77. 44.'8$:* 9).A#757877 3*81'#1* “872$* 
'1.511* 21#1#E12” 5185$:5 ;))97: 195118 '3.833#'1* 91.233 ;+8$9 3:# H/8#B5 872$* 7/< 
3?1@,   $:(1.233 44. A$*1 3:# H/87# 57.< (757853: 21(11* 2)/$:* 27(577#7#977 27*572, 
7:87', 353:'51#$:* ;7:8#77 872$* 7($#))#72 ?1.511. '1.1(@$#'1* ;7:87#8 +.+2B5 21#@ 
;7:'7* =(. Y4/#45445 4545< 7@$#9*))8, 23<$.2$:##$:* (1.51@$#9*338 *6 *1#118 2)57E77 
4*54.'*$: 87.77577. ;7:87# 872$* '1.51'1* (19 (18.1(@$:5 7@$5#7@ ;+#*+ 51@ 
91(815#1'1* ;7:/. %$A11#;1# )5 3:# H/8#B* 87.772 *15 @$#$:* +:5++. Q,, '+*$*5++. 
72$78 $:(1.233 ?3:# 9+2$+#8+@ ;+#?+A53: 9)27: (1811#@ ;7:2 @$A1191:.  
 
10 '7.B* 3:# H/8#77' 2+:A (18.1(@11 872$* '1.511@ ;7:5775 9+59++2 *6 21E33, 51/< 18 
+.<$( @$#$:*  4(*4 33*91: 94'91: 21.15 57.< ;7:'7* 9)27: 3*1* ;+8$9+: (1811#1# 
7/'*77. )5 3:# H/8#B* 87.77577. $:(1.233 3. 8757/7. 57.< ;+#?+A53: ;+#+2B5 $#.33#'1* 
=(. P7L7#7/.B* 87.772 ').57#978 ').< ;): +=)97* 57.977 /$*9+/ ;7.$*  ').5))#$:* 
;7:A$* #)) *1/91.< 91*2($:* 1.2#15<$8 27#872 51@ +.+#8'+* 7@11. Q1. +=)97* 2181* 
@$#$:* 4(*4 1*1 K.+\"''+.B* ?77@ ;7:'7* 2$<11#8 ()) 83* 7/'*B277 4A445 7/72 51@ 
+.+#8'+* =( ;7:*7. 0*1 27#8#757 *6 2))#$:* ;7:5))##75))8 933*$:5 ;7.$/<#72, A332, 
2+.6'*++' 2+:A 2181* @$# 4*54.'*$: 87.77577. 91. +=)97* 218 2181* )877 K.+\"''+. #)) 
27#872 51@ +.+#8'+* ;7 7@$#9*))8 K.+\"''+.B* 277*7 ;7:5775 21#1153:511' 933*$: 
3:#8#338 ;391#53:91@ ;7:'7* ;7:*7. &? ;+#@ *15 )877 < ;))87753: ;45448 1E1'9 *6 
+=)97* 44.44 +:#5+@ ;7.$/<#758'7* ;7:*7.  
 
0*1 +=)9*B +*E#+* +*$#++8 ;7:'7* K.+\"''+. *6 872$* 872$* 87/9758'7* 91. 3"3818 
948$:53: 27#875<$:5 ;7.$/<#758'7* 2+:*+ *6 < '1951# ?3:* 53*?5$:  E+<.+#B* ;7:87#8 
;7:'7* ;7:*7. 0.335$:* A33* 97'#72 E+5E '$'9"( *6 2+:A$8 < 3.51#@$#@ ;7:'7* '1951# 
?3:* 2H(.7#B* 2+2$.#B5 H7@ < <7887553: =( ;7:*7 518159 91. $951'1* ;7:*7. 08511. 
48.33818 ;))97: 27#8#757 ;+#'+* 9)27: (1811#12 ;3.9 E+<.+#B* ;7:87#8 872$* +.))#@ 
;7:/. Q1.11. $2 ').5))#$7' (1.51@#$:* 9)'#7#E77 7/72B5 7#6 < 3"8 '7*7# ;+#5++53: ;7 
44.$:* '7*77<#7577. *))E ;7:8#77. ?4/#45445 7/< ;7:'7* ;7:*7. 18 @$# 4*54.'4* < 1*1233 
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;$<$581153: 2))#$:* 875)) 91.233 K.+\"''+.B* 7=)#53: ;7:8#B5 27*572 338*11' 
9)'57:#'7* E75$:* 2)/77.$:5 57.57875 ;+#'+* ;7:*7.  
 
C).5))#$:* 94#4/#4#9 
 
10 '7.B* 3:# H/87#8 +.+#E'+* +=)9*))897: 2+:A$8 H7/7# ?+2$2 9)27: ;$"<#1* ))#?7@ 
H.$#E'7* '1951# ')8#77<$897: )5 H.$#E#75B* 9)27: H.$#E7278 ').5))#$:* ;1#951#$:5 
27*572 9)27: 7'))87# 57.< $.'1*. P))97: 27#8#757 57.'*B 87.77 H(7. H(7. ;3#5338 2)/6 
23(33' 27.$) 3:#8#$:5 3?33#@ ;7:*7 518159 7*277.#77 27*8))#72 ?)).77 '33#<$:* '181/ 
;+#+2 ').5))#$:* 94#4/#45445 +#@ 7/'7* =(. V151* ?4/#45< “;$8 25-30 23*$:5 7#))#@ 
;+#+2 ;7:'7* A33. P$81*8 2484#544*9 2+#;++9+: ;+#+2B5 94#4/#42 21.1591: ;7:*7. 0*1 
*6 4*445$:* 23<$.2$:#1#11. 833.'1* ".94*E48 ').5))#6 21/$:* 3:# 7@$##7577577 
H/))#7* +.A$2+8 ?7:#A53: 21.1591: ?3:# ;7:2 ;+#*+” 21(11* '7*))#@ ;7:/. 0*1 *6 (4* # 
)5 3:# H/87#8 27.$) 3:#81# 3?33#'1* 19511833891: H.$#E7278 918 < 2+#;++ 27.$#E775 
'7:@.))#72B5 <)27#<$#@ ;7:/. C).5))#$:* E758775$:* *151* +\$E". “;$8 ').5))#$:* 
;7:A$* ;3.9 ;321# 484.@$*544 ;7:@ <787253: ;7:*7” 51@ 21#'1*. -1/< ').5))#$:* +.<$* 
;321#811 7=)#53: ;7:8#B* ;1#951#$:5 27*57'7* ;7:2 9)27:8 E44* 2181* 23(33' # H.6@ 
;7:'7* ;7:*7.  
 
C).5))#6 *6 ?4/24* ;4(;45 81#;1.12, 57# 93:(1., 57?7. 248#4#9, 51.1# E72$#577*, 2$($:* 
;+8$', E7E.75 $81/219 ;+8$' 7#875872, 27. '7#$2, 7=)#97: ;+8$', (79".$7# 7#875872, E7'7* 
A)).57 ;+#+2, 27#8/7.9 4/<$* 815812 512 (19 7=)# +'+#, 57(A$597: 2+#;+58+2 
94#4/#454491:, 27.$* ;))9 27#8#75797: 2+#;+58+2 H(7. *151* 94#4/#4544 ;7:'7*53: *6 
'+*$* ;7:/.  M4* ;$8 ').5))#$:* ?7.$( *15@338 10 '7.B* 3:# H/8#B* 3"1. H7.7#97:577. 
9+59++#))8 57.57'*B5 +#@ 27.'7* =(. %$A11#;1# E758775$:* 21'15 9)'57: 5+.$(B5 
;+#+/'.))#'7* ;7:'7* ;7 933*$:511 ;))97: 195118 ;+#+* 91. 3:# H/87#8 5+##+* +.+#E'+* 
+=)9*))897: 2+#;+58))#7* 7A$5#7'7* ;7:*7. &@$# 1.2#1#9$:* 97#77. 81(@$2 
2494#;4.$:* ?4/#42 ;75A, 7@$#97* *7.97: =) 2$:2 97#77. H.$#E'7* ;7:*7, W=)9*B 1.33# 
(1*8$:* ?4/#42 )5 3:# H/87# ;+#'*B 87.77577. 7*5$)877. H/@ +=)9*))897: 2 )877 ))#?7@ 
H.$#E72877 ;+5$*+ 2)57E77*B  3:# 7@$##7577 H/))#'7* ;7:*7. P$8  ').5))#$:* 
94#4/#4544 =)*77' ;3.8/1# ?+2$2, 1*1 *6 21.21* ;+#+/'.+58+@, 21.21* 3*1#12 /1 51815 
7'))8#B5 81/A33#'1* =(.  
 
>3'*159 2-9 1*1233 9+2$+#8#B* 3"8 57.'7* 3:# H/8#))8, ;$8 94#4/#454491: 2+#;+58+2 
3*8'1* 7'))#9))8B5 ;75977'7* ;7 (4* '1951# ?3:* E+<.+#B* 87.772 '9."'', 57(A5$:* 
9)27: *+( ;3911#338$:5 ;7' 9)'57'7* /').5))#$:* *+(*))878 9)#5)).#7* @75'77#9B5 
57.57'7*, S+#7*8, S$9<". *7.B5 27.*7 )) (21)/.   
 
>3'*159 2. Q+2$+#8#B* 3"8 57.'7* 3:# H/8#))8, ').5))#$:* 94#4/#454491: 2+#;+58+2 
7'))#9))8, *+( ?3: 
 
Q+2$+#8#B* 3"8 57.'7* 
3:# H/8#))8 

C).5))#$:* 
94#4/#454491: 2+#;+58+2 
7'))#9))8 

V+( ?3: 

Y4/#42338 ').5))#$:* 
94#4/#4544 57.572 

Z75778 94#4/#45445 
;+#+/'.))#72 

Walker (1990), Bird et al 
(1991) 
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21.15E11 ;7:5775 
81/A33#1/ 

A77.8#75797: ;7:*7 /1 

Q)27:* 3:# H/87#8 H*? 
;3.$:* ;3#5338$:* +#+* 
97#9 27.$) 3:#8#338 

Q4#4/#45445 
;+#+/'.))#72 7@$#8 21* 
+.+#E+2 /1 

Roark & Roark (1987), 
Walker (1990) 

V15@ 8+9+. 3:# 7@$##7577 
H/))#72 )8$.8#75B* 
'$'9"( 33''1* 

V15 +\\$'$:* 23.11*$: 
7@#B5 ?+2$E))#72 
)8$.8#75B* '$'9"( ;7:2 
N'9+: =) 

Roark & Roark (1987) 

Y7.$( *15@338 8+9++88++ 
9+59++# 57.57* 3:# 
7@$##7577 H/))#'7* 

C).5))#$:* *15@338 
44.'8$:* 9+59++# 57.57* 
7@$##72B5 *6 ?4/A44.42 
N'9+: =) 

Roark & Roark (1987), 

W=)9*))8B* 27.$) 
3:#8#33891: 2+#;+58+2 
7'))#9))8 *1(158'1* 

Q4#4/#4544*8 
23H$.2$:#1#$:* H(7. 
H(7. 94.#$:5 ;75977* 
9)'572 /1 

Roark & Roark (1987), 
Jones (1990) 

P3#5338, 2)/6 23(33' 
;$8*$: H.$#E#75B* 3"1. 
44.'8$:* ;7:8#77 
$#1.2$:#'1* 

P+#'+* 3:# H/87#8 H(7. 
H(7. ;7:8#77. 27.$) 
3:#8#338$:5 3?33#'1* 
;7:*7 /1 

Walker (1990), Bromet 
(1990) 

Q4/ ?72$.577, E758775$:* 
21'511' ?4/#4(@/'7*))#57 
57.'7* 

F:(1.233 3:# H/8#77' 
27(577#72 8)*8 93/A*$: 
7=)#53: ;7:8#B5 
27*572B* 9)#8 =) =) 
2$:'1* ;1 
 

Roark & Roark (1987), 

P+#'+* 3:: H/8#B* 
87.77577. ').5))#$:* 
+.<$* 9+:.+* 
44.<#458'4* 

&=)#53: ;7:8#B5 
27*572B* 9)#8 R$?$L 
+.<$* H(7. ;7:/7# ?+2$2 
/1 

Poland & Pitcher (1990) 

Q4/ ?72$.577*77' 57.57'7* 
?4/#4(@/'7*))#57 

W#+* *$:9 /21/#1#, 
;$?*"'/ ;+#'+* 3:# 
H/8#B5 21.21* E15*1* 
835*1@ ;7:*7 /1 

Bromet (1990), Mitchell 
(1983) 

C1951# ?3:* E+<.+#B* ;7 
?4/#45<844' 57.57'7* 
7'))8#))8 

>+2$.+5<8B* 2)/68 
'1951# ?3:* 3:# 
H/8#))877' H(7. H(7. 3. 
8757/7. 57.< ;+#+2 /1 

Zelikoff (1987) 

W=)9*B 1.33# (1*8$:* 
94/$:* ?4/#45<8$:* 
7A$5#7'7* 5+.$( 

G5 ;+#'+* H/87# *6 )877* 
2)57E77*B 9).A$8 
2+2$.+5<8+8 *4#4491: =) 

Mitchell (1983), Walker 
(1990) 

 
C).5))#$:* 94#4/#4544*$: 3*8'1* 1#"("*918 *15@ 2++.+*8B* 2+#;++ 27.$#E775 
*1(15833#12 9)27:8, 91.233 ;7.$(9 ;$<5$:5 ;+#+/'.))#7278 21* 21* +.+#E+2, 933*$:5 
21.21* ?+2$E))#72, 933*$:5 7@$##72 23<$:5 21.21* 27*572, H(7. 9)'57: 5+.$(B5 875)) 
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7@$##72 ?1.15 *6 ;7597@ ;7:2 =(. 0*1233 5+.$( *6 8)*87@ 93/A*$: 2H(.7#8 27.$) 4542, 
578*B ;3#533891: 2+#;++9+:5++. ').5))#$:* 7=)#53: ;7:8#B5 9+59++2, 2+2$.+5<8+8 
'1951# ?3:* 3:#<$#511 3?33#12 ?1.5$:5 ;75977'7* ;7:2 =(.  
 
>1#1#E33#15 
 
J53:'51# ;)=) *HE77#9, 7:87', 27(577#7#9, 872$* 7=)# 815812 /$: 51'1* ?+/$*+#, 
').5))#$:* 94#4/#45445 ;+#+/'.))#72 51'1* '18/338$:5 ;7:5))##75B*, '1951# ?3:* ;)=) 
*$:51(-'1951# ?3:* 51'1* 2 L79"5+.$8 2)/77@ ;+#+2 =(. Y+2$+* ;7:5))#7#9B* 2)/68 
27.$#E77 2+#;++, *15@ 2++.+*8B* ')# 2+#;++9+: ;7:5778 3?33#@ ;): 27.$) 3:#8#338 
;7597*7. G8$.8#757, 27.$#E77 2+#;++,  *1. 23*8$:* 7'))8#))8 *6 L":' '978$5 2$:2 H/E78 
9+8+.'+* =(. W=)9*))8, 7@$#9*))8B*277 7=)#53: ;7:. ;+#5+2 338*11' ').5))#$:* 
+.<$*5 44.<$#'4*. J3''1* 2H(.7#8 27.$) 7.57 21(@11 7/72 *15@338$:* ;$" 877'7* 3:# 
7@$##7577*))8 21.15@$2 3"8 *158'1* 94#4/#4#9 21.1591: ;7:577 *6 81/A$58'1*, $:*233 
*15@ 2++.+*8 ?+2$E))#7#9 2$:2, 9158511.$:* 27(9B* 7@$##7577 81(@$2 ?+2$+* 
;7:5))#7#9B* 27.$) 3:#8#338 2$:58'1* 9)# $:*233 *1.#158'1* ;7:*7.  
 
D".$## /27/ ;$8*$: ')87#@ ;): @$A11*$: *15 3:# H/8#B5 '+*5+* 7/778 23<$.2$:#1#8 
27.$) 3:#81# 3?33#12 ').5))#$:* 27.$) 3:#8#$:* ?75/7.B5 ;+#+/'.))#'7*. D".$##$:* 
91(815#1'*11. ;).))9*B 1'.15 '72$#57 815 @).(B* A$*@91: 3:#8#338, 2+2$.+5<8+8 
?4/#4544 4542 ;3#15, ;$"1 27(577#72 ;+#+/'.+#B* 21.15#11 ?1.5$:5 *1.#1'1* ;7 1*1 *6 
;$8*$: L":'18 ;358 $#1.'1* ;$#11. D".$## +#@ 9+59++'+* 27.$)#9))877 ;$8*$: (1811#1# 
4545<844. 21#1#E33#1153:, 3:# H/87#8 7*2#7* 2+#;+58'+* 23(33'91: 2+#;+58))#7* 
5+.$(++ ;+#+/'.))#'7*.  
 
Y+2$+* ;7:5))#7#9B* A$*@91: 27.$) 3:#8#338$:* 9)27: *+( ;3911#338$:5 )*A$@ 
97*$#E'*B 87.77577. ;$8*$: 23#11@ ;7:'7* 7'))8#))8 $#.1* 57.7753: =(. V151* @$@$5 
').5))#$:*  ?72$.577*B 27.$) 3:#8#$:5 ;$<'1* '+*$*5$:* (1811##11' /5+# *6 ;))97: 
1.$:5 +*E#+* 7*277.'7*/ 44. ?3:#$:5 +#@ <787753: ;7:*7. Q7753: ?3:# ;+#+* 7=)#, +'+#, 
57(A$59 4.9'4* 23(33'9 9)'#72 '1951#$:* E+<.+#B* (1.51@$#9*338$:* ;75$:5 ;1#9512 
9)27: G#'B* 1.33# (1*8$:* 7#;7 .)) 23'1#9 57.57'*77' 44. $:(1.233 3:# H/87# 9+2$+2+8 
9)'#72, ?4/#42 75"*9#7597: 7#;7* N'++. 2+#;++ 9+59++'+* 9)27: (1811#1# 44. 57.'7*53:. 
M4* 2H(.7#B* *42E#44' A))8 A77.87@ ;7:'7* 2H(.7#B* 3"$:* ?+2$E))#72 ?+2$E))#75<, 
23#11* 7/< 3:#<#12 94/ ;7:5))#@ ;7:577 9)27: '+*'++53: ;+#*+.  
 
C1951# ?3:* ;)=) *$:51(-'1951# ?3:* 93/A$*8 ;+#'+* 3:# H/87#8 A))8 +.+#E'+* 
+=)9*))8 2$:5118 A))8 ;)' ;7:8#77. 2+#;+58'+* +=)9*))8, 7@$#97* *7.B*  '1951# ?3:* 
21.15E1191: 2+#;+58'+* 27.$) 3:#8#338 ;7597@ ;7:577 =(. 0*1 *6 ?4/24* '1951# ?3:* 
353:'51#, 7:87', 872$* 9+2$+2 ;$: 51'1* ?+/$*+# 51'1* '1951# ?3:* 27.$) 3:#8#33811' 
578*7 23:', '+N#B* ;3#5338$:* 7'))8#))8B5 ;$8 7/< 3?'1* =(. 08511. *6 ;$8*$: 5+# 
'18/338$:* 7*7#$?78 27*57#997: 7*277.7* ')8#7587753:. >3<$.2$:#1#9 ?7* 3:# *6 ;$8*$: 
'+N#B* 2)/68 23#11* ?4/A44.458845 9)27: ;797#5775 *+( ;3911#33811' +#''+*B 1'.1511. 
')87#577*B277 H/E78 (1811#1# 4545<844' ').5))#6 811. 23<$.2$:#1# 57.72 *6 *1(1581@ 
;7:577577' 7:@ ;7:5775 +#@ (18'1* ;7:*7.  
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>18$:511. ;$8 1.2 (181#91: 23(33' ;+#'+* 3:# H/87#97: 2+#;+58+* )277* '7*77 *6 
;7#7.9'7* ;75A, +=)9*))8B* 97#77. H(7. *15 =( 2$:2 ;7:2 51@ ;+8'+* ;+#+/< 
').5))#$:* 1.8($:* ?4/#4# ;+#'+* 3:# H/87#97: 2+#;+58))#7* =) < 2$:51153: *7( 53( 
;7:#77. Y7.$( (1811#1# 4545<$8 918511. 23(33' *6 )5 ?3:#8 7*277.7# 97/$253:511' 
$81/253: ;7:*7, ?7.$( *6 918 )5 7'))8#B* 97#77. '7:* (181253: ;+#+2++. $81/253: H(7. 
*15 ?3:# 2$:@ <787253: ;7:*7 21(11* H.$#E7@ ;7:/. P$8 +=)9*))877' '1951# ?3:* 
E+<.+#B* 87.77577. 7(57#7* 97:/7* ;+#@, 21/$:* 3:# 7@$##7577577 H/))#@, 21/$:* 
;7:87#877 21.21* +.+2 9)27: '+*'+@ <787753:. >18$:511. @"*8". ;+#+* 7.6'9*B 
;3#5338$:* 7'))87# *6 12*$: H.$#E#75))878 24*84584@ ;7:'7* ;+#+/< )5 7'))8#))897: 
A))8 2+#;++9+: ?3:#'$:5 +#@ 9+59++@ <787753:. P.+("9$:* '7*7# ;+#5+'*++. H*? ;3.$:* 
;3#5338$:* 23* 7(B* *$:51(-'+N#B* 21.15E11 *6 '1951# ?3:* E+<.+#B* 27.$) 3:#8#$:5 
3*1#1* 7< 2+#;+58+# 4542 ;7:8#77.77 H#5758875. P$8 +=)9*B 1.33# (1*8$:* 94/ 811. 
?4/#4544 7/7277. 27:@ $.'1* 7*2*B +=)97* 1(1591: ;7:'*B5 '+*''+*. M757853: ;$8*$: 
1*1233 9+2$+#8+# 57*E27* ;7:'7* ;7:@ ;+#+2 =(. >18$:511. '1951# ?3:<$8 21* *151* 
7#7587753: < 51'1*  7#758'7* 9+2$+#8#B*29+: 78$# 21(@11*$: E+<.+#8 +.))#875 51@ 
21#815 < ;$8 91. 3:# H/8#B* 3"1. 21* *151* 32'1* /*1#118 2181* 23* 7#758'7*/ ;+# H(7.2)) 
27.$) 3:#8#$:5 3?33#12 ;7:'*B5 (181253: ;7:*7.  >18$:511. '18/$:* 2)/68 ".4*2$:#4* 
835*12 ;+#+(@ ;7:577 <, 1*1233 L":' '978$:* 2)/68 ".4*2$:#4* 835*12 ;+#+(@ 
2H?577.#758(7# ;7:*7. M4* ;$8 ;+#'+* 3:# H/87#8 +.+#E'+* ;32 +=)9*))897: ))#?7@ 
H.$#E7753:, 918511.$:* '1951E ?7'#B* 3:# 7@$##757*8 *6 24*8#4*544' +.+#E+2 
;+#+(@53: ;7:'7*.  
 
08511. 2H?577.#758(7# ;7:8#))8B5 3# 27.57#?7* 23<$.2$:#1#$:* 3:# H/87#8 3?33#12 
').5))#$:* 27.$) 3:#8#338$:5 2+#;+58+2 *+( ;3911#33818 9)#5)).#7* *7.$:/<#7* 
9+59++'@ <78'7*. >7.$) 3:#8#$:* A$*@91: 3:# H/E))8B* 3"1. 33''1* 3:# H/8#))8 *6 
87.775$:* ')87#577*8 A33(@#1#9 ;7:8#77. 81/A$581/. >+2$.+5<8B* 27.$) 3:#81#, 
(1811##$:* 21.15'#11. 935'1* (1811#1#, ;+5$*+ 2)57E77*B 7.57 21(@11*338, ').5))#$:* 
44.<#4#9$:5 ')8#72, ').5))#$:* 94#4/#4544*$: 3*1#511*$: ')87#5775 H/))#@ ;+#+2 =(. 
P))97: 27#8#757 ').5))#6 811. 57.'7* 23<$.2$:#1#$:* A$*@91: 3:# H/87#97: 2+#;++9+: 
;3911#338 ;7.75 ;7:253: ;7:'7* 9)# )5 ')87#577 *6 33*91: 94'91: '181/9 ')87#577*))8B* 
A$*1 ')).6 3*81', 87.775$:* L":'11. A7#575872 +*+#B* ;7.$(9#7#))8B5 1/8'1* ')87#577 
;+#'+* =(.  S.7L9$L 1*1 *6 ').5))#$:* ?72$.577*B27* ').5))#6 811. 57.< ;+#+2 
23<$.2$:#1#91: 2+#;+58+* 94#4/#45445 ;+#+/'.))#72877 933*$:5 27.57#?7* 3?12 =(. [. 
*6 )5 ')87#577 *6 9)' 94#4/#45445 ;+#+/'.))#7297: 2+#;+58+* 81/A$58'1* 7'))8#))878 
27.$) +#+2+8 <$5#1'1* ;$#11. 0*1233  ;))97: 27#8#7578 4.9'4* 23(33'$:* H*? ;3.$:* 
;3#5338$:* +#+*2$ *6 ').5))#$:* 2H(.7#9 94#4/ ;7:87#8 3?33#@ ;): 27.$) 3:#8#338$:5 
E+5E ;7:8#77. $#951@ ;7:577 ;7 $:(1.233 ?3:# 9+2$+#8+@ ;+#?+A53:8 ;1#951#91:, '+*+. 
'1.1(@91: ;7:2 21.1591:5 27.))#'7* =(.  
 
Q45'54# 
 
P$8 1*1233 ')87#5775 H/))#@ ;7:2 3"811 21.1/ 21* *151* 7#758'7* ;+# ;$8 H72 ;7:'7* ;+# 
21(11* (1811#1# 4545<844 3*1#1* 44.'844'44 7'))@ ;7:#77. P$8 1*1233 ')87#577*8 
+.+#E'+* *6 $21121* 7? ?7/A77*97: 21.15 ;7:'7* =(. P$8*$: *15 1*1233 9).A#757, <78/7. 
811.11 9)#5)).#7* 7@$# 1.2#12 ;+#'+*. V4544 *6 F+/75$:* F2 ').5))#$:* +=)97* ;7:'7* 
;7 1*1 ')87#577*77' +#@ 7/'7* 9).A#757 *6 1992 +*B 33*91: 94'91: 3:# 21.5$:* 81.518 
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;7' 7/77<'7* ;7:*7. 0*1233 9).A#757 *6 ').5))#$:* 7*2*B 94#4/#4544* 812 ').5))#$:* 
27.$) 3:#81#, 7:87', 353:'51# A$5 '1951# ?3:* 27.$) 3:#8#$:5 $#1.2$:#'1* ;$8*$: 
')87#577*B 9).A#757 *6 ;$8*$: 3*1#511*8 *4#44#'4* =(. Q)' 3:# H/87# ;+#'*B 87.772 
*15 @$#$:* +:5++. 9$:(1.233 ?3:# ;+#++53: <, 933*$: 97#77. ').5))#$:* '+*$*8 H(7. 
*15 (1811#1# ;$<'1* ;7:/. P))577. 27#8#757 2$:'1* 195118$:* 2)/68 A+.+*8 97:/7* '))@ 
A332 3:# 7@$##7577577 23#11@ ;7:577 1'12, 933*$:5 <4#44#'4* 9+2$+#8+#8 ;$8*$:5 
1*1233 L":' ')87#577 2$:#11 5118 4A '7*7@ ?7*7#2$:#12, (4* ?7.$( +=)9*))8B5 91. 
?7*7#2$:#12 ;+#+/ )) 5185$:5 (1812$:5 23'1@ ;7:*7.  
 
 
 
 
 
 
 
  
 
 


