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#&^#V2+217D#,+-1)34<-,)+^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^ %%

#$^#;21<20-,)+#)F#<)/0)5,-2#)EO2<-5^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^ %x

#T^#;21<20-,)+#)F#<)++2<-23+255'#IG2#/4D-,0D2=5-1,+*5#-75U^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^ xS
#T^&^#i+-1)34<-,)+#-)#-G2#07021^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^ xS
#T^$^#t,547D#7--2+-,)+#,+#7#/27+5=2+3#-75U'#-G2#<752#)F#/4D-,0D2#5-1,+*5#j;7021#Tk^^^^^^^^^^^^^^^^^^^x$

#(G70-21#C^#ZE52197-,)+7D#D271+,+*^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^ nx

#&^#V2+217D#,+-1)34<-,)+^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^ nx
#&^&^#!FF2<-#)F#733,-,)+7D#<425#341,+*#32/)+5-17-,)+^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^ nx
#&^$^#K1,2F#129,2h'#-G2#2/21*2+<2#)F#,+-2+-,)+#7--1,E4-,)+#,+#,+F7+<J^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^ n̂B
#&^T^#W,/#)F#-G2#01252+-#5-43J^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^ nn
#&^l^#()+-1,E4-,)+5#-)#-G2#5-43J^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^ &SS
#&^C^#8+3215-7+3,+*#-G2#2f021,/2+-21L5#,+-2+-,)+#,/01)925#&%=/)+-G=)D35L#)E52197-,)+7D#
D271+,+*#)F#-G2#452#)F#7#+)92D#-))D#j;7021#lk^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^ &S&

#(G70-21#%^#V2+217D#3,5<455,)+#7+3#F4-412#3,12<-,)+5^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^ &&S

#?2F212+<25^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^ &$l

#W002+3,<25^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^ &TC

#W002+3,f#&#X#;),+-,+*#*25-4125#,+#-G2#-))D#-75U^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^ &T%

#W002+3,f#$#X#()//2+-#D2#E:E:#7<<N32=-=,D#`#D7#+)-,)+#3[)4-,D#a#j!+F7+<2.#$S&$k^^^^^^^^^^^^^^^^^^^^^^^^^&Tx

#W002+3,f#T#X#IG2#2/21*2+<2#)F#-))D#452'#7#D)+*,-43,+7D#5-43J#,+#G4/7+#,+F7+-5^^^^^^^^^^^^^^^^^^^^^^^^^^&CS

#W002+3,f#l#X#?:54/2#2f-2+5,F^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^ &BS

f



;71-#i#IG2)12-,<7D#i+-1)34<-,)+

#;71-#i#IG2)12-,<7D#i+-1)34<-,)+

&



V2+217D#i+-1)34<-,)+

#V2+217D#i+-1)34<-,)+

i+#G21#12<2+-#129,2h#)F#-G2#3292D)0/2+-#)F#01)ED2/#5)D9,+*#,+#J)4+*#<G,D312+.#?7<G2D#

Y22+#32F,+23#-))D#452#75#_7#1)J7D#1)73#-)#-G2#5-43J#)F#01)ED2/#5)D9,+*g#jY22+.#$S&&.#0^$k^ #

i+3223. #G4/7+#-))D #452#G75#E22+#<)+5,32123#75#29,32+<2#)F # [G4/7+,H42[ #<)*+,-,92#7E,D,-J#

jt7252+.#$S&$.#0^ #$STk. # -,*G-DJ#D,+U23#h,-G#)-G21#<)*+,-,92#<707<,-,25. #54<G#75#G,*G#5)<,7D#

,+-2DD,*2+<2#7+3#D271+,+*.#*17//7-,<7D#D7+*47*2#7+3#2+G7+<23#<7457D#1275)+,+*#j522#t7252+.#

$S&$.#F)1#7+#2f-2+323#<)/0717-,92#129,2hk^#i-#G75#E22+#<D)52DJ#D,+U23#-)#G4/7+#E,)D)*,<7D#

7+3#<4D-417D#29)D4-,)+#j2^*^.#W/E1)52.#$SS&k.#7+3#G75#D)+*#E22+#4523#75#7#<D755,<#/275412#)F#

,+-2DD,*2+<2.#+)-#)+DJ#,+#G4/7+5#E4-#7D5)#,+#7#<)/0717-,92#021502<-,92#)+#3,92152#502<,25#54<G#

75 # *127- # 7025. #/)+U2J5 # 7+3 # E,135 # j2^*^. #YyGD21. # &n$Cz #t,57DE21*G, #{ #P,/)+*2DD,. # &nnlz#

P2F2E912. # >,<)D7U7U,5 # { # K),12. # $SS$k^ # I))D # 452 # G75 # 7D5) # E22+ # G,*GD,*G-23 # 75 # E2,+*#

071-,<4D71DJ#7370-23#-)#)FF21,+*#,+5,*G-#,+-)#-G2#,+-217<-,)+5#7/)+*#021<20-,)+.#<)*+,-,)+#7+3#

7<-,)+#jK7112--.#"79,5#{#>223G7/.#$SSxz#7D-G)4*G#522#2^*^.#!/21J#{#(D7J-)+.#$SSn#F)1#7#

3,FF212+-#9,2hk^

"250,-2#-G2#,/0)1-7+<2#)F#-))D#452#G)h2921.#,+#G21#129,2h#Y22+#5-125523#-G2#F7<-#-G7- #

-G2#5-43J#)F#-G2#/2<G7+,5/5#D273,+*#-)#-G2#3292D)0/2+-#)F#-G,5#<707<,-J#G75#+2921-G2D255#E22+ #

+2*D2<-23#)921#-G2#D75-#32<7325^#i+#071-,<4D71.#5G2#,+5,5-23#)+#-G2#+223#F)1#/)12#5J5-2/7-,<#

5-43,25 # -) # ,32+-,FJ # -G2 #<)*+,-,92 #01)<25525 #hG,<G # D273 # -) # -G2 # D271+,+*#)F # 5U,DD5 # 12D7-23 # -)#

01)ED2/#5)D9,+*#12D7-23#5U,DD5^#W5#325<1,E23#,+#-G2#129,2h#)F#-G2#D,-217-412#E2D)h#j(G70-21#$k.#

h2#292+#D7<U#325<1,0-,92#U+)hD23*2#7E)4-#-G2#F4+37/2+-7D#5-205#,+#-G2#3292D)0/2+-#)F#-))D#

452^

IG2#*2+217D#7,/#)F#-G2#01252+-#-G25,5#,5#-)#<)+-1,E4-2#-)#-G2#E)3J#)F#U+)hD23*2#)+#-G2#

3292D)0/2+-7D#E7525#)F#-))D#452#01)<25525#,+#,+F7+<J^#Z41#7,/#h75#-)#F,DD#*705#,+#-G2#D,-217-412#

,+#-h)#h7J5^#Q,15-.#h2#<)+34<-23#5J5-2/7-,<#5-43,25#)+#-G2#E7525#)F#-G2#3292D)0/2+-#)F#-))D#

452 # 341,+* # -G2 # 52<)+3 # J271 # )F # D,F2^ # @2<)+3. # h2 # 325,*+23 # 2f021,/2+-5 # F)<45,+* # )+ # -G2#

01212H4,5,-25#)F#-))D#452.#7+3#)+#-G2#1)D2#)F#)E52197-,)+7D#D271+,+*#,+#-G2#7<H4,5,-,)+#)F#-G,5#

7E,D,-J^ #Q,+7DDJ. #h2 # -1,23 # -) # ,+F21 # 5)/2 #)F # -G2 #/2<G7+,5/5 # -G7- #/7J #E2 # ,+9)D923 # ,+ # -G,5#

3292D)0/2+-^#

$



V2+217D#i+-1)34<-,)+

IG,5#/7+45<1,0-#E2*,+5#h,-G#-h)#-G2)12-,<7D#52<-,)+5^#IG2#F,15-#<G70-21#,5#7+#)9219,2h#

)F#32F,+,-,)+5#)F#-))D#452#,+#G4/7+#7+3#+)+=G4/7+#7+,/7D5^#IG2#52<)+3#<G70-21#F)<4525#)+#

3292D)0/2+-#,+#G4/7+#,+F7+-5^#i-#,5#)1*7+,M23#,+-)#F)41#/7,+#071-5'#j&k#7#129,2h#)+#-G2#F,15-#

3292D)0/2+-7D#5-205#-)h713#-))D#452.#j$k#7#325<1,0-,)+#)F#-G2#/7,+#2f021,/2+-7D#h)1U#)+#-))D#

452#,+#,+F7+<J.#jTk#7#01252+-7-,)+#)F#-G2#3,FF212+-#021502<-,925#)+#-G2#2/21*2+<2#)F#-))D#452#

7+3#jlk#7#54//71J#)F#hG7-#,5#<4112+-DJ#/,55,+*#,+#-G2#5-43J#)F#-G2#2/21*2+<2#)F#-))D#452#,+#

,+F7+<J.#7+3#-G2#)4-D,+25#)F#-G2#2f021,/2+-7D#h)1U#01252+-23#,+#-G,5#-G25,5^

F$&()&$)%("1(%+

IG2#01252+-#3,5521-7-,)+#,5#71-,<D2=E7523^#(G70-215#&#7+3#$#01252+-#-G2#-G2)12-,<7D#F17/2h)1U#

F)1#-G2#-)0,<#)F#-G2#-G25,5^ #(G70-215#T#-)#C#01252+-#-G2#2f021,/2+-7D#h)1U#-G7-#i#<)+34<-23#

341,+*#-G2#-G25,5^#!7<G#5-43J#,5#01252+-23#,+#F)1/#)F#7#07021#-G7-#G75#2,-G21#7D1273J#E22+#

04ED,5G23#)1#G75#E22+#54E/,--23#-)#,+-21+7-,)+7D#0221=129,2h23#O)41+7D5^

i-#,5#,/0)1-7+-#-)#+)-2#-G7-#)+DJ#070215#)+#-G2#5-43,25#,+#hG,<G#i#h75#,+-2*17DDJ#,+9)D923#j-G7-#

,5.#F1)/#-G2#E2*,++,+*#)F#-G2#2f021,/2+-#-)#-G2#F,+7D#,+-21012-7-,)+#)F#-G2#37-7k#G792#E22+#

,+<)10)17-23#,+-)#-G2#E)3J#)F#-G2#-G25,5^#i+#-)-7D.#F)41#070215#h212#,+<D4323'#-h)#04ED,5G23#

070215#75#/7,+#74-G)1#j(G70^#Tkz#)+2#54E/,--23#07021#75#/7,+#74-G)1#j(G70^#lkz#7+3#)+2#

04ED,5G23#07021#75#52<)+3#74-G)1.#E4-#,+#hG,<G#/J#071-,<,07-,)+#h75#2H47D#-)#-G7-#)F#-G2#F,15-#

74-G)1.#?^#!552,DJ#j(G70^#Ck^

Ih)#)-G21#2f021,/2+-5#12D7-23#-)#-G2#01252+-#-G25,5.#E4-#,+#hG,<G#i#h75#)+DJ#,+9)D923#F)1#7#

071-#)F#-G2#01)<255.#712#E1,2FDJ#325<1,E23#7-#-G2#E2*,++,+*#)F#(G70-215#T#7+3#l#j522#52<-,)+#T^&#

7+3#52<-,)+#l^&k^#IG2#070215#12D7-23#-)#-G252#2f021,/2+-5#G792#E22+#,+<D4323#75#7002+3,<25#-)#

-G2#-G25,5#7+3#+)-#75#<G70-215^#AJ#<)+-1,E4-,)+5#-)#27<G#)F#-G2#F)41#/7,+#070215#7+3#-)#-G2#-h)#

733,-,)+7D#5-43,25#j7D)+*#h,-G#-G)52#)F#-G2#)-G21#74-G)15k#712#325<1,E23#,+#7#520717-2#52<-,)+#

F)1#27<G#2f021,/2+-^

T



(G70-21#&^#"2F,+,-,)+5#7+3#F4+<-,)+5#)F#-))D#452

(G70-21#&^#"2F,+,-,)+5#7+3#F4+<-,)+5#)F#-))D#452

)>G))H(E'3'&'$3)$E)&$$/)6+(

I))D#452#,5#7#h,32501273#7E,D,-J#,+#E)-G#G4/7+#7+3#+)+=G4/7+#7+,/7D5^#IG,5#-J02#)F#

E2G79,)41#<7+#-7U2#2f-12/2DJ#971,23#F)1/5#54<G#75#<17<U,+*#+4-5#h,-G#5-)+25.#45,+*#5-,<U5#-)#

127<G#F)1#,+7<<255,ED2#F))3#)1#-)#5<17-<G#)+252DF.#)1#-17+50)1-,+*#F))3#,+-)#12<,0,2+-5^#IG,5#

3,9215,-J#,+#-G2#7<-,)+5#hG,<G#712#<)+5,32123#75#-))D#452.#17,525#-G2#H425-,)+#)F#G)h#-G2#-21/#,5#

-)#E2#32F,+23^#W5#K2+-D2J=()+3,-#7+3#@/,-G#j$S&Sk#0),+-23#)4-#,+#-G2,1#2f-2+5,92#<7-7D)*#)F#

7+,/7D#-))D#452.#-G2#32F,+,-,)+#)F#-))D#452#,5#<)+-1)9215,7D.#7+3#/7+J#32F,+,-,)+5#G792#E22+#

01)0)523#)921#-G2#D75-#32<7325^#Z+2#)F#-G2#/)5-#<,-23#32F,+,-,)+5#,+#E2G79,)417D#125271<G#,5 #

-G2#)+2#)FF2123#EJ#K2<U#j&nBSk#,+#G,5#h)1U#)+#-))D#452#,+#+)+=G4/7+#7+,/7D5'#G2#325<1,E25#

-))D#452#75#_-G2#2f-21+7D#2/0D)J/2+-#)F#7+#4+7--7<G23#2+9,1)+/2+-7D#)EO2<-#-)#7D-21#/)12#

2FF,<,2+-DJ#-G2#F)1/.#0)5,-,)+.#)1#<)+3,-,)+#)F#7+)-G21#)EO2<-.#7+)-G21#)1*7+,5/.#)1#-G2#4521#

,-52DF#hG2+#-G2#4521#G)D35#)1#<711,25#-G2#-))D#341,+*#)1#O45-#01,)1#-)#452#7+3#,5#1250)+5,ED2#F)1 #

-G2#01)021#7+3#2FF2<-,92#)1,2+-7-,)+#)F#-G2#-))Dg#j0^&Sk^#IG,5#012<,52#32F,+,-,)+#071-,<4D71DJ#

2/0G75,M25#-G2#+223#F)1#-G2#-))D#-)#E2#32-7<G23#F1)/#-G2#2+9,1)+/2+-#j,^2^.#+2,-G21#7--7<G23#-)#

-G2#2+9,1)+/2+-.#+)1# -)# -G2#*)7D#)EO2<-#)1#)1*7+,5/k.#2f<D43,+*#F)1#2f7/0D2#-G2#452#)F#7#

5400)1- # -) # 12-1,292 #7+ #)4-=)F=127<G#)EO2<- # -G7- # ,5 #5-7+3,+*#)+# -G2 #5400)1-.# -G45 #+)- #E2,+*#

32-7<G23 # F1)/# -G2 #*)7D #)EO2<- # ,+ # -G2 # 52+5 #)F #G,5 #32F,+,-,)+^ # i+ #G,5 #32F,+,-,)+. #K2<U #7D5)#

,+<D4323#[5)<,7D#-))D#452.[#hG,<G#,5#32F,+23#75#-G2#/7+,04D7-,)+#)F#7+)-G21#,+3,9,347D#|,+5-273#

)F#7+#2f-21+7D#)EO2<-|#-)#7--7,+#7#325,123#*)7D^#W5#5))+#75#,+F7+-5#E2*,+#-)#0),+-.#EJ#&&=&$#

/)+-G5#)F#7*2#j(7102+-21.#>7*2DD#{#I)/752DD).#&nnBk.#-G2J#712#7ED2#-)#452#-G,5#*25-412#75#7#

[-))D.[ # 2,-G21 # -) # 5G712 # -G2,1 # 7--2+-,)+ # -) # 7+ # ,+-2125-,+* # )EO2<- # )1 # 5,-47-,)+ #h,-G # 5)/2)+2#

j[32<D717-,92 # 0),+-,+*[k. # )1 # -) # *2- # -G2 # )-G21 # 0215)+ # 3) # 5)/2-G,+* # F)1 # -G2/. # 7+3 # /)12#

071-,<4D71DJ#-)#E1,+*#5)/2-G,+*#,+-)#127<G#j[,/0217-,92#0),+-,+*[#K7-25.#(7/7,)+,#{#t)D-2117.#

&nxCk^#@,+<2#K2<U[5#01)0)57D#)F#-G,5#*2+217D#32F,+,-,)+#)F#-))D#452.#971,)45#/)3,F,<7-,)+5#G792#

E22+#01)0)523^#@)/2#74-G)15#F)1/4D7-23#5-1,<-21#32F,+,-,)+5.#EJ#2f<D43,+*# [5)<,7D#-))D#452[#

F1)/#-G2,1#E2G79,)417D#<7-2*)1,25#j2^*^.#K2+-D2J=()+3,-#{#@/,-G.#$S&Sz#@-^#W/7+-#{#6)1-)+.#

$SSBk^#Z-G21#74-G)15#,+#<)+-175-#G792#E1)732+#-G2#32F,+,-,)+.#,+<D43,+*.#F)1#2f7/0D2.#+25-=

E4,D3,+*#75#-))D#452.#292+#-G)4*G#,-#3)25#+)-#,+9)D92#45215#3J+7/,<7DDJ#G)D3,+*#7#-))D#,+#-G2,1#

G7+35#j2^*^.#Q14-G#{#6)G/7++.#,+#A<V12h.#A71<G7+-#{#>,5G,37.#&nn%.#0^$$%k^

IG2#-))D#452#-75U5#01252+-23#,+#-G,5#h)1U#712#E7523#)+#K2<U[5#32F,+,-,)+^#W5#,-#,5#)+2#)F#

l



(G70-21#&^#"2F,+,-,)+5#7+3#F4+<-,)+5#)F#-))D#452

-G2#/)5-#h,32501273#32F,+,-,)+5#,+#E2G79,)417D#125271<G#)+#G4/7+#7+3#+)+=G4/7+#7+,/7D#

-))D#452.#-G,5#7DD)h5#45#,+-17=#7+3#,+-21502<,25#<)/071,5)+5#h,-G#7+,/7D#7+3#G4/7+#,+F7+-#

5-43,25^#@,/,D71DJ#-)#K2+-D2J=()+3,-#7+3#@/,-G#j$S&Sk#7+3#@-^#W/7+-#7+3#6)1-)+#j$SSBk.#h2#

h212#+)-#3,12<-DJ#,+-2125-23#,+#5)<,7D#-))D#452%021#52.#75#-G2#54EO2<-5#h2#-25-23#h212#2f02<-23#

-)#F,+3#7#h7J#-)#7--7,+#-G2#*)7D#EJ#-G2/52D925.#h,-G)4-#<7DD,+*#)+#2f-21+7D#G2D0#F1)/#7+#734D-^ #

6)h2921.#5)<,7D#E2G79,)415.#54<G#75#0),+-,+*#-)h713#-G2#*)7D.#h212#H47+-,F,23#,+#5)/2#)F#-G2#

7+7DJ525^#i+#733,-,)+. #)-G21#5)<,7D#7502<-5#)F#-))D#452#54<G#75# D271+,+*#EJ#)E52197-,)+#712#

01252+-#,+#)41#h)1U.#E2<7452#h2#<)+5,321#-G7-#-G2#5)<,7D#D271+,+*#)F#-))D#452#,5#32-21/,+7+-#)F #

-G2#2/21*2+<2#)F#54<G#E2G79,)415^#IG,5#7502<-#,5#F41-G21#3,5<45523#,+#(G70-215#$.#T#7+3#C^

)?G)I63-&'$3+)$E)&$$/)6+(

!92+#,+#K2<U[5#F17/2h)1U.#-))D#452#7<-,)+5#712#3,92152#,+#-21/5#)F#E)-G#/27+5#7+3#

F4+<-,)+5^#i+#-G,5#52<-,)+.#h2#01252+-#7+#)9219,2h#)F#-G2#/7,+#F4+<-,)+5#)F#-))D#452#-G7-#G792#

E22+#,5)D7-23#EJ#2-G)D)*,5-5.#hG,<G#325<1,E2#-))D#452#EJ#E)-G#G4/7+#7+3#+)+=G4/7+#7+,/7D5^#

K2<U#,5)D7-23#F)41#/7,+#F4+<-,)+5#)F#-))D#452'#2f-2+5,)+#)F#127<G.#7/0D,F,<7-,)+#)F#/2<G7+,<7D#

F)1<2.#7/0D,F,<7-,)+#)F#7**1255,92#)1#7+-7*)+,5-,<#E2G79,)415.#7+3#<)DD2<-,)+#7+3#-17+50)1-#)F#

D,H4,35#7+3#5/7DD#5)D,35^#Z-G21#129,2h5#)F#7+,/7D#-))D#452#j2^*^. #K2+-D2J=()+3,-#{#@/,-G.#

$S&Sz#I)/752DD)#{#(7DD.#$SSxk.#G792#502<,F,23#-h)#733,-,)+7D#<7-2*)1,25#)F#F4+<-,)+5#F)1#-))D#

452^#IG252#<7-2*)1,25#712#E)3J#/7,+-2+7+<2#7+3#-G2#01)-2<-,)+#)F#)+2[5#)h+#E)3J#071-5^#IG2#

F)DD)h,+* #325<1,0-,)+ #)F # -G252 # 5,f # F4+<-,)+5 # ,5 # ,DD45-17-23 #EJ # 5)/2 #2f7/0D25 #)F # -))D #452#

2f0125523#,+#G4/7+5#7+3#,+#+)+=G4/7+#7+,/7D5#,+#-G2,1#+7-417D#2+9,1)+/2+-^#6)h2921.#-G252#

F2h#2f7/0D25#3)#+)-#1201252+-#7+#2fG745-,92#<7-7D)*#)F#7+,/7D#-))D#452^

%$T"T%)*+09:.59%5E%,0-8N

IG,5#F,15-#<7-2*)1J#)<<415#,+#5,-47-,)+5#hG212#7#5-,<U=D,U2#)EO2<-#j54<G#75#7#1)3.#7#17U2#

)1#7#G))Uk#G2D05#,-5#4521#12-1,292#7+#)EO2<-#-G7-#,5#0)5,-,)+23#)4-#)F#,-5#127<G^#IG,5#F4+<-,)+#)F #

2f-2+3,+*#-G2#E)3J#<)11250)+35#-)#-G2#32F,+,-,)+#)F#-))D#452#*,92+#EJ#>7E25G,/7.#Y4+,J)5G,#

7+3#P4+*712DD7#j$SS%.#0^$k.#75#_-G2#7E,D,-J#0)5525523#EJ#G4/7+5#7+3#)-G21#7+,/7D5#d#-)#452#

3,FF212+-#-))D5#-)#/7+,04D7-2#)EO2<-5.#7+3#G2+<2#[/)92#E2J)+3[#-G2#D,/,-5#52-#)+#-G2,1#7<-,)+#

507<2#EJ#-G2#D2+*-G#)F# -G2,1 # D,/E5#)1# -G2#-J02#)F# -G2,1 #2+3=2FF2<-)15g^ #IG,5#E2G79,)41#G75#

/7,+DJ#E22+#)E521923#,+#G4/7+5#7+3#+)+=G4/7+#01,/7-25#j522#I)/752DD)#{#(7DD.#&nnx#F)1#7#

129,2hk.#E4-#7D5)#,+#5)/2#E,135#54<G#75#<)19,35#7+3#5)/2#502<,25#)F#0711)-5.#7+3#)<<75,)+7DDJ#

C



(G70-21#&^#"2F,+,-,)+5#7+3#F4+<-,)+5#)F#-))D#452

,+#)-G21#502<,25#j522#K2+-D2J=()+3,-#{#@/,-G#$S&S#F)1#7+#2f-2+5,92#<7-7D)*k^#IG,5#32F,+,-,)+#

)F#[2f-2+5,)+#)F#127<G[#,+<D4325#5,-47-,)+5#hG212#-G2#*)7D#,5#)4-#)F#127<G.#2,-G21#E2<7452#,-#,5#

-))#F71.#)1#E2<7452#,-#,5#,+521-23#,+#7#5/7DD#<79,-J#-G7-#01292+-5#-G2#,+3,9,347D#F1)/#*1750,+*#,- #

3,12<-DJ#h,-G#,-5#D,/E^#(G,/07+M225#j1-9%+,5H5I5/K+0:k#F)1#2f7/0D2.#,+521-#-h,*5#,+-)#G)D25#,+#

-21/,-2#/)4+35.#-)#F,5G#F)1#-21/,-25#jI)/752DD)#{#(7DD.#&nnxz#A<V12h.#&nn$k^#i+#-G2#57/2#

h7J.#>2h#(7D23)+,7+#<1)h5#jW5,@6:%?590/6I5./0:k#452#-h,*5#-)#2f-17<-#,+52<-#D71972#F1)/#

-122#G)D25#,+#-G2,1#+7-417D#2+9,1)+/2+-#j64+-.#&nn%.#Q,*^#&#D2F-k^#Z-G21#F)1/5#)F#[2f-2+5,)+#)F#

127<G[#71,52#hG2+#7#5-,<U=D,U2#-))D#,5#4523#2,-G21#-)#7--7,+#7+#)4-=)F=127<G#071-#)F#-G2#E)3J.#)1#-)#

-25-#320-G#,+#7+#7H47-,<#2+9,1)+/2+-#j522#K12421. #>3)4+3)4=6)<U2/E7.#{#Q,5GD)<U.#$SSC.#

F)1#7+#2f7/0D2#,+#7+#,+3,9,347D#F1)/#-G2#502<,25#45,.II-%H5,.II-R#Q,*^#&#1,*G-k^

Q,*412#&^#P2F-'#>2h#(7D23)+,7+#<1)h#45,+*#7#-h,*=-))D#-)#12-1,292#F))3#F1)/#,+5,32#7#3273#

-122#j;,<-412#F1)/#A,<G72D#@,ED2J.#8+,9215,-J#)F#W4<UD7+3kz#?,*G-'#V)1,DD7#45,+*#7#E17+<G#-)#

-25-#320-G#)F#h7-21#j;G)-)*170G#-7U2+#F1)/#K12421#2-#7D^.#1LQ7%].5I5HK.#$SSCk^

%$T$T%A?CI.E.8-+.59%5E%?08N-9.8-I%E5,80%

67//21,+*#,5#7#h,32501273#2f7/0D2#)F#-))D#452#7<-,)+#hG212,+#-G2#/2<G7+,<7D#F)1<2#

)F # -G2 # 4521 # ,5 # 7/0D,F,23^ #IG,5 # 7<-,)+ # ,5 # +)- # 12521923 # -) # G4/7+5. # 75 # 5)/2 # 7+,/7D5. # 7+3#

2502<,7DDJ#01,/7-25.#G792#E22+#)E521923#F)1#2f7/0D2#-)#<17<U#+4-5#EJ#0D7<,+*#-G2#+4-#)+#7#

5-)+2#j4523#75#7+#7+9,Dk.#7+3#<17<U,+*#,-#h,-G#7#52<)+3#0,2<2#)F#5-)+2#4523#75#7#G7//21#j2^*^.#

i+)42=>7U7/417#7+3#A7-54M7h7.#&nnxk^#IG,5#U,+3#)F#E2G79,)41#G75#292+#E22+#5G)h+#-)#E2#

021F)1/23#h,-G#G,*GDJ#5U,DF4D#5-17-2*,25#<)/0717ED2#-)#-G)52#)F#G4/7+5#j2^*^.#Q17*75MJ#2-#7D^. #

$S&T.#F)1#7+#2f7/0D2#h,-G#<704<G,+#/)+U2J5.#7-C-Y6:%I.S./.95:6:k^

%



(G70-21#&^#"2F,+,-,)+5#7+3#F4+<-,)+5#)F#-))D#452

%$T<T%A?CI.E.8-+.59%5E%-HH,0::.@0%5,%-9+-H59.:+.8%S0N-@.56,:

IG2#452#)F#2f-21+7D#)EO2<-5#75#h270)+5#/7U25#,-#0)55,ED2#-)#74*/2+-#7**1255,92#)1#

7+-7*)+,5-,<#E2G79,)415^#64/7+5#712#+)-#-G2#)+DJ#502<,25# -)#452#h270)+5#-)#-G127-2+#7+3#

7--7<U' #+)+=G4/7+#01,/7-25#G792#75D)#E22+#5G)h+#-)#E17+3,5G#)1#-G1)h#5-,<U5#7+3#5-)+25#

341,+*#F,*G-,+*#5,-47-,)+5#j2^*^. #V))37DD. #&nB%k^#Z-G21#7+,/7D5#G792#7D5)#E22+#)E521923#-)#

2fG,E,-#-G,5#-J02#)F#-))D#452#E2G79,)41#j522#K2+-D2J=()+3,--#$S&Sk^#Q)1#2f7/0D2.#2D20G7+-5#

G792 # E22+ # 120)1-23 # -) # 1)DD # )EO2<-5 # -)h713 # 5/7DD21 # 7+,/7D5 # -) # -G127-2+ # -G2/ # j(G297D,21=

@U)D+,U)FF#{#P,5U7.#&nnTk^

%$TBT%W5II08+.59%-9/%+,-9:C5,+%5E%I.^6./:%-9/%:?-II%:5I./:

IG,5#-J02#)F#-))D#452#,+9)D925#<)+-7,+,+*#7+3w)1#-17+50)1-,+*#D,H4,35#)1#5/7DD#5)D,35.#75#

h2DD#75#7E5)1E,+*#D,H4,35#h,-G#50)+*2=D,U2#)EO2<-5^#i+#2921J37J#D,F2.#G4/7+5#12*4D71DJ#452#

3)M2+5#)F#54<G#-))D5.#54<G#75#E)--D25.#0D75-,<#<)+-7,+215#7+3#E)f25.#0D75-,<#E7*5#7+3#E7<U07<U5.#

2-<^#i+#G4/7+5.#-G2#-))D#4547DDJ#F,15-#4523#EJ#,+F7+-5#,5#-G2#50))+.#hG,<G#7DD)h5#-G2/#-)#F223#

01)021DJ#h,-G#D,H4,3#F))3#54<G#75#700D2574<2^#IG,5#-))D#,5#7D5)#<)+5,32123#75#-)#2f-2+3#-G2#

127<G#hG2+#E2,+*#G2D3#,+#-G2#G7+3#j522#(G70-21#$#52<-,)+#$^&#F)1#7#129,2h#)+#50))+=452#,+#

,+F7+-5k^#()DD2<-,)+#7+3#-17+50)1-#)F#D,H4,35#G75#7D5)#E22+#)E521923#,+#-G2#h,D3^#(G,/07+M225#

F)1#2f7/0D2#452#D27925#-)#<)DD2<-#F125G#h7-21#,+#<129,<25#jV))37DD.#&nB%k^

%$T_T%]5/K%?-.9+09-980

K)3J#/7,+-2+7+<2#,5#-G2#452#)F#7+#2f-21+7D#)EO2<-#-)#7<-#)+#7#127<G7ED2#071-#)F#)+2[5#

E)3J#)1#7002717+<2^#I))-GE145G25. #5<,55)15. #G7,1E145G25#7+3#<)/E5#712#*))3#2f7/0D25#)F#

-J0,<7D #G4/7+#-))D5#4523#F)1#E)3J#/7,+-2+7+<2^ # i+ #h,D3#7+,/7D5. #)+2#)F # -G2#/)5- # 12<2+-#

2f7/0D25#,5#5-)+2=14EE,+*#E2G79,)41#)E521923#,+#7+#734D-#E1)h+#E271#j`,:6:%-,8+5:k.#45,+*#

5-)+25#-)#5<17-<G#G,5#F7<2.#+2<U#7+3#71/5.#01254/7EDJ#-)#12D,292#,-<G,+*#5U,+#<74523#EJ#-G2#

/)4D-,+*#)F#G,5 # F41. # ,+5-273#)F# 14EE,+*#G,/52DF #7*7,+5- #7 #5-7+3,+*#)EO2<-. #75#E1)h+#E2715#

4547DDJ#3)#j"22<U2.#$S&$.#522#Q,*#$k^

Q,*412#$^#@21,25#)F#0G)-)*170G5#)F#7#E1)h+#E271#45,+*#7#5-)+2#-)#5<17-<G#071-5#)F#G,5#E)3J. #

7370-23#F1)/#"22<U2#jA9.?-I%W5H9.+.59.#$S&$k.#8+,9215,-J#)F#(4/E1,7^

x



(G70-21#&^#"2F,+,-,)+5#7+3#F4+<-,)+5#)F#-))D#452

%$T[T%1,5+08+.59%5E%590a:%5O9%S5/K%C-,+

IG2#D75-#<7-2*)1J#)F#-))D#452#F4+<-,)+5#29)U23#,+#-G,5#52<-,)+#,5#-G2#452#)F#-))D5#-)#

79),3#G71/#-)#7#071- #)F# -G2#E)3J.#75#hG2+#,+925-,*7-,+*#7#F,12#j@223#{#KJ1+2. #$S&Sk^ #i+#

7+,/7D5.#7#h2DD=U+)h+#2f7/0D2#,5#-G2#h271,+*#)F#527#50)+*25#EJ#3)D0G,+5.#01254/7EDJ#-)#

01)-2<-#-G2,1#1)5-17#hG2+#F)17*,+*#)+#-G2#527#FD))1#jA7++#2-#7D^.#$SSB.#Q,*^#Tk^#

Q,*412#T^#;,<-412#)F#7#3)D0G,+#<711J,+*#7#50)+*2^#I7U2+#F1)/#A7++#2-#7D^#j1LQ7%Q90.#$SSBk.#

V2)1*2-)h+#8+,9215,-J^

IG2#/)5-#5-43,23#-))D=F4+<-,)+7D,-J#,+#7+,/7D5#7+3#G4/7+#,+F7+-5#,5#-G2#F,15-'#-G2#452#)F #

7+#2f-21+7D#)EO2<-#-)#2f-2+3#-G2#127<G^#A)12#071-,<4D71DJ.#,+#-G2#01252+-#h)1U#h2#h,DD#F)<45#)+#

-G2#452#)F#7#-))D#-)#12-1,292#7+#)4-=)F=127<G#)EO2<-^#IG,5#<)/0D2f#E2G79,)41#,5#<)+5,32123#75#-)#

E2#)F#-G2#F,15-#,+-2DD,*2+-#E2G79,)415#2f0125523#EJ#J)4+*#,+F7+-5#j@-)J-<G29.#$SSxz#;,7*2-.#

&nT%w&nC$k^# i-#12H4,125#7+#4+3215-7+3,+*#)F#502<,F,<#<7457D#12D7-,)+5.#7#U2J#7502<-#)F#271DJ#

<)*+,-,92#3292D)0/2+-#j(G2+#{#@,2*D21.#$SSSk^#IG2#+2f-#<G70-21#325<1,E25#-G2#3292D)0/2+-#

)F# ,+F7+-5[ # ,+-217<-,)+5#h,-G#)EO2<-5.#F1)/#5,/0D2#/7+,04D7-,)+#-)#-))D#452#7<-,)+5#54<G#75#

-G252^

B



(G70-21#$^#IG2#2/21*2+<2#)F#-))D#452

#(G70-21#$^#IG2#2/21*2+<2#)F#-))D#452

K2F)12 # -G2J #<7+ #452 # -))D5. # ,+F7+-5 # F,15- #G792# -) #7<H4,12 #0GJ5,<7D #U+)hD23*2#7E)4-#

)EO2<-5#,+#-G2#2+9,1)+/2+-^#;5J<G)D)*,5-5#7*122#-G7-#-G,5#U+)hD23*2#,5#E7523#)+#<)+-,+4)45#

3,5<)921J#)F#-G2#2+9,1)+/2+-#h,-G#7DD#)F#-G2#52+5)1J#5J5-2/5#-G7-#712#7D1273J#01252+-#7-#E,1-G#

j9,5,)+.#-)4<G.#G271,+*.#5/2DD.#7+3#-75-2k^#IG,5#2f0D)17-,)+#)F#-G2#2+9,1)+/2+-#12H4,125#/7+47D#

5U,DD5^#IG2#01252+-#<G70-21#E2*,+5#h,-G#7#F,15-#54<<,+<-#52<-,)+#54192J,+*#,+F7+-5[#E2G79,)417D#

3292D)0/2+-#01,)1#-)#-))D#452^#A)12#2502<,7DDJ.#-G,5#54192J#F)<4525#)+#-G2#3292D)0/2+-#)F#

/7+47D#5U,DD5#F1)/#E,1-G#-)#-h)#J2715#)F#7*2.#hG,<G#,5#-G2#021,)3#hG2+#-))D#452#E2G79,)415 #

2/21*2^

)>G)I'%+&)+&(2+)&$J"%1)&$$/)6+(

%"T"T%]0N-@.56,-I%,0C0,+5.,0%/6,.9H%+N0%E.,:+%?59+N:%5E%I.E0

W-#E,1-G. # ,+F7+-5# 54332+DJ #2+<)4+-21 #7 #+2h#2f-21+7D #2+9,1)+/2+-^ #IG2#E2G79,)417D#

12021-),12#)F#+2hE)1+#,+F7+-5#G75#E22+#325<1,E23#,+#-21/5#)F#12FD2f#/)92/2+-5.#50)+-7+2)45#

/)92/2+-5#7+3#021<20-,)+=7<-,)+#D))05^

i+E)1+#12FD2f25#h212#h,32DJ#325<1,E23#EJ#;,7*2-.#75#071-#)F#-G2#F,15-#5-7*2#)F#G,5#-G2)1J#

)F # 52+5)1,/)-)1 #3292D)0/2+- #)F # ,+-2DD,*2+<2 # j&nT%w&nC$k^ #KJ#32F,+,-,)+. # 12FD2f25 # 12F21 # -)#

5-212)-J023#7+3#2D,<,-23#E2G79,)415#-G7-#712#+)-#*)7D#3,12<-23^#A)92/2+-5#54<G#75#-G2#54<U,+*#

12FD2f#jm)DFF.#&n%Bk.#-G2#A)1)#12FD2f#jA)1)#{#Q12432+E21*.#&n$&k#7+3#-G2#*1750,+*#12FD2f#

j9)+ #6)F5-2+. # &nBlk # 712 # -J0,<7D # 12FD2f25 #hG,<G # 712 # 01252+- # 7- # E,1-G^ #IG2J # 01)*1255,92DJ#

3,5700271#)921#-G2#<)4152#)F#3292D)0/2+-.#2,-G21#E2,+*#120D7<23#EJ#)1#,+-2*17-23#,+-)#/)12#

2D7E)17-2 # 7+3 #9)D4+-71J #/)92/2+-5^ #Z-G21 #/)92/2+-5. # ,+ # <)+-175-. # 54<G # 75 # -G2 #0)5-417D#

12FD2f.#<)+-,+42#-)#0D7J#7+#,/0)1-7+-#1)D2#-G1)4*G)4-#3292D)0/2+-#7+3#712#5-,DD#01252+-# ,+#

734D-G))3^#

W071-#F1)/#-G2#12FD2f25.#5)/2#E2G79,)415#7D5)#F12H42+-DJ#700271#,+#-G2#7E52+<2#)F#7+J#

U,+3#)F#2f-21+7D#,+04-^#?25271<G215#325<1,E2#-G2/#75#[50)+-7+2)45#/)92/2+-5['#-G2J#<)+5,5-#,+#

1GJ-G/,<7D#/)92/2+-5#h,-G#+)#071-,<4D71#*)7D.#hG,<G#/,*G-#0D7J#7#1)D2#,+#-G2#3292D)0/2+-#)F#

/)12 # 2D7E)17-2 #/)92/2+-5^ #Z+2 # 2f7/0D2 # ,5 # +)+=+4-1,-,92 # 54<U,+* #E2G79,)41 # j522 #m)DFF.#

&n%Bk.#hG,<G#/7J#52192#75#7#-17,+,+*#F)1#+4-1,-,92#54<U,+*#E2G79,)41̂

i+,-,7DDJ. #12FD2f25#7+3#50)+-7+2)45#/)92/2+-5#h212#-G)4*G-# -)#/7U2#40#-G2#hG)D2#

n



(G70-21#$^#IG2#2/21*2+<2#)F#-))D#452

E2G79,)417D # 12021-),12 # )F # +2)+7-25^ # 6)h2921. # /)12 # 12<2+-DJ # -G212 # G75 # E22+ # <)+921*2+-#

29,32+<2#,+#-G2#3292D)0/2+-7D#D,-217-412#-G7-#/)5-#+2)+7-7D#E2G79,)415#712#*)7D=3,12<-23#7+3#

01)502<-,92 # j9)+ #6)F5-2+. # $SSxk^ #>4-1,-,92 # 54<U,+* # E2G79,)415. # F)1 # 2f7/0D2. # G792 # E22+#

325<1,E23#75#E2,+*#01)502<-,92DJ#/)+,-)123#EJ#+2)+7-25#,+#)1321#-)#73O45-#/,DU#FD)h#j2^*^.#

(17,* #{ #P22. # &nnnk^ # ?2<2+- # 5-43,25 # 45,+* # 4D-175)4+3 # 12<)13,+* # 341,+* # 012*+7+<J # G792#

12927D23#-G7-#<21-7,+#-J025#)F#50)+-7+2)45#E2G79,)415#712#01252+-#E2F)12#E,1-Gz#F)1#2f7/0D2.#

F)2-4525#54<U#-G2,1#-G4/E5#,+#-G2#h)/E#j2^*^.#620021.#m2DD5#{#PJ+<G.#$SSCk#7+3#292+#5G)h#

0D7++,+*#7E,D,-,25#hG2+#021F)1/,+*#54<G#E2G79,)415#ju),7. #KD75)+. #"[Z--79,). #K4D*G21)+,.#

;2MM2--7.#@<7E71#{#(75-,2DD).#$SSxk^#A)5-#)F#-G252#E2G79,)415#712#,+-2*17-23#,+-)#52+5)1,/)-)1#

)1#021<20-,)+=7<-,)+#D))05#j9)+#6)F5-2+.#$SSlz#$SSxk^#Z+#-G2#E75,5#)F#<)+-,+4)45#F223E7<U#

F1)/#-G2,1#)h+#<)//7+35#7+3#7<-,)+5.#,+F7+-5#E2*,+#-)#2f0D)12#-G2,1#)h+#/)92/2+-5#7+3#

/7U2#*)7D=3,12<-23#E2G79,)415#,+#1250)+52#-)#-G2#2+9,1)+/2+-^#Z+2#2f7/0D2#,5#012=127<G,+*#

E2G79,)41#jV12+,21.#&nB&z#9)+#6)F5-2+.#&nBlk.#hG,<G#+2)+7-25#021F)1/#hG2+#01252+-23#h,-G#7#

57D,2+-#)EO2<-#h,-G,+#-G2#9,547D#F,2D3#7+3#712#*,92+#2+)4*G#G273#5400)1-^#W<<)13,+*#-)#9)+#

6)F5-2+#j&nBlk.#012=127<G,+*#E2G79,)415#32<12752#341,+*#-G2#F,15-#-h)#/)+-G5#)F#D,F2.#120D7<23#

EJ#-G2#0123)/,+7+<2#)F#,+-2+52#9,547D#7<-,9,-J#-)h713#-G2#)EO2<-^#

Z921 # -G2 # <)4152 # )F # 52+5)1,/)-)1 # 3292D)0/2+-. # ,+F7+-5 # 7370- # -G2,1 # E2G79,)415 # ,+#

127<-,)+#-)#-G2#F223E7<U#F1)/#-G2#2+9,1)+/2+-.#-G1)4*G#hG7-#712#U+)h+#75#[<,1<4D71#127<-,)+5[^#

Q,15- # ,+-1)34<23 #EJ#K7D3h,+# j&Bn%k. # -G,5 # -21/5 # 12F215 # -) #7 #E2G79,)417D # 1250)+52 # -) #5)/2#

5-,/4D45#,+#-G2#2+9,1)+/2+-#hG,<G#+)-#)+DJ#7370-5#-)#-G2#5-,/4D45#,-52DF.#E4-#7D5)#,+-1)34<25#

5)/2 # /)3,F,<7-,)+5 # -) # )D3 # 127<-,)+5 # -G1)4*G # -G2 # ,+FD42+<2 # )F # 2+9,1)+/2+-7D # <G7+*25^#

W<<)13,+*#-)#!D27+)1#V,E5)+.#-G,5#U,+3#)F#2f0D)17-,)+#,5#31,92+#EJ#_,+-1,+5,<#/)-,97-,)+g#j!^#

V,E5)+.#&nBB.#0^$k#-)#7<H4,12#+2h#U+)hD23*2^#;,7*2-#j&nT%w&nC$k#325<1,E23#-G2#F,15-#<,1<4D71#

127<-,)+5#75#2552+-,7DDJ#12D7-23#-)#-G2#,+F7+-[5#)h+#E)3J#/)92/2+-5^#Q)1#2f7/0D2.#,+F7+-5#<7+#

E2<)/2#F75<,+7-23#h,-G#)E5219,+*#-G2,1#G7+3#)02+#7+3#<D)52.#7+3#-1J#-)#12027-#-G,5#*25-412#

+4/21)45#-,/25^%WF-21#7#F2h#/)+-G5.#,+F7+-5#E2<)/2#/)12#F)<4523#)+#-G2#2f-21+7D#h)1D3#7+3#

E2*,+#-)#12027-#7<-,)+5#,+#)1321#-)#<7452#5)/2#071-,<4D71#<G7+*2#,+#-G2#2+9,1)+/2+-^#

%"T$T%U,5?%,0-8N.9H%+5%0EE.8.09+%H,-:C.9H

WE)4- # -h) #/)+-G5 # 7F-21 # E,1-G. # -G2 # F,15- # 9)D4+-71J # 127<G,+* #/)92/2+-5 # ,+ # +)1/7D#

<)+3,-,)+5#700271.#7+3#54E52H42+-DJ#4+321*)#01)*1255,92#,/01)92/2+-.#,+#-21/5#)F#<)+-1)D#

&S



(G70-21#$^#IG2#2/21*2+<2#)F#-))D#452

/)-)1#-17O2<-)1,25.#92D)<,-J#)F#-G2#G7+3.#7<<)//)37-,)+#)F#*179,-7-,)+7D#F)1<2.#2-<^#?27<G,+*#

7D5) # ,/01)925 #h,-G # -G2 # 7<H4,5,-,)+ # )F # 0)5-417D # 5-7E,D,-J # j@02+<21. #t212,OU2+. #",231,<G #{#

IG2D2+.#$SSSk^

@))+#7F-21#-G2#F,15-#127<G,+*#E2G79,)415.#,+F7+-5#E2*,+#-)#,+-2+-,)+7DDJ#*1750#)EO2<-5.#

-G1)4*G#7<-,92#<))13,+7-,)+#E2-h22+#9,5,)+#7+3#012G2+5,)+#j9)+#6)F5-2+#{#?y++H9,5-.#&nBBk^#

IG,5#7E,D,-J#2+7ED25#,+F7+-5#-)#54<<255F4DDJ#*1750#)EO2<-5#-G7-#712#h,-G,+#127<G.#7+3#502+3#-,/2#

2f0D)1,+* # -G2/^ #ZEO2<- # 2f0D)17-,)+5 # <7+ # E2 # 4+,= # )1 # E,/7+47D. # 5)/2-,/25 # ,+9)D9,+* # )17D#

2f0D)17-,)+ # 75 # h2DD. # 7+3 # ,+9)D92 # G,*GDJ # 3,92152 # E2G79,)415. # 54<G # 75 # 5D,3,+*. # E7+*,+*.#

5H422M,+*.#h79,+*.#-271,+*.#1)-7-,+*.#-17+5F211,+*#F1)/#G7+3#-)#G7+3.#7+3#F,+*21,+*#-G2#)EO2<-5#

j9)+#6)F5-2+.#$S&Tk^#W5#271DJ#75#5292+#/)+-G5#)F#7*2.#,+F7+-5#2+*7*2#,+#1)D2=3,FF212+-,7-23#

E,/7+47D #7<-,)+5#341,+* #)EO2<- #/7+,04D7-,)+5 # jQ7*713 #{#;2M:. #&nnxz #()1E2--7 #{#IG2D2+.#

&nn%z#Y,//21D2.#A,<U#{#A,<G2D.#&nnC#z#Q7*713#{#R7<H42-.#&nBnk^#i+#E2G79,)415#)F#-G,5#-J02.#

-G2#-h)#G7+35#G792#<)/0D2/2+-71J#F4+<-,)+5.#)+2#5219,+*#75#7#5400)1-.#)1#5-7E,D,M21.#hG,D2#-G2#

)-G21 # 2f0D)125 # -G2 # )EO2<-^ #!f0D)1,+* # 7<-,9,-,25 # D273 # -) # D271+ # 7E)4- # )EO2<- # 01)021-,25 # 7+3#

7FF)137+<25^ #IG2 #01)021-,25 #)F #)EO2<-5 # -G7- # D271+23# ,+<D432 #54<G#<G717<-21,5-,<5 #75 #G2,*G-.#

<)D)41#7+3#5G702^#t,5,)+#5-43,25#45,+*#G7E,-47-,)+#07173,*/5#G792#5G)h+#-G7-#7E,D,-,25#54<G#

75 # ,32+-,FJ,+* # -G2 # G2,*G- # )F # )EO2<-5 # j6250)5 #{ #K7,DD71*2)+. # $SS&k. # )1 # -G2,1 # 5)D,3,-J # )1#

<)+-,+4,-J#j@02DU2#2-#7D^.#&nn$k#2/21*2#E2F)12#%#/)+-G5#)F#7*2^#W+#,/0)1-7+-#7502<-#)F#hG7-#

,+F7+-5 # 3,5<)921 # hG2+ # 2f0D)1,+* # 7+ # )EO2<-5 # ,5 # ,-5 # 17+*2 # )F # 7FF)137+<25^# IG2 # +)-,)+ # )F#

7FF)137+<2#,5#7#-21/#,+-1)34<23#EJ#R7/25#V,E5)+#j&n%%.#&nxnk.#12F211,+*#-)#-G2#021<20-,)+#)F#

7DD#-G2#0)55,E,D,-,25#F)1#0GJ5,<7D#7<-,)+#12D7-23#-)#7+#)EO2<-.#541F7<2.#0215)+#)1#7+J-G,+*#2D52#,+#

-G2#2+9,1)+/2+-^#Q)1#2f7/0D2#7#G7+3D2#)+#7#<40#01)9,325#7+#7FF)137+<2#F)1#G)D3,+*^#i+#-G,5#

52+52.#7+#7FF)137+<2#,5#+)-#)+DJ#7#F4+<-,)+#)F#-G2#)EO2<-[5#,+3202+32+-#<G717<-21,5-,<5.#E4-#7D5)#

,+9)D925#-G2#021<20-,)+#)F#-G2#)EO2<-#-G1)4*G#7+3#,+#12D7-,)+#-)#)+2[5#)h+#/)-)1#<707<,-J^#

m,-G#-G2#/7-417-,)+#)F#+2h#7<-,)+#5J5-2/5#)921#-G2#<)4152#)F#3292D)0/2+-.#,+F7+-5#D271+#/)12 #

7+3#/)12#7E)4-#-G2#h)1D3^#IG,5#3292D)0/2+-7D#7<<4/4D7-,)+#)F#,+F)1/7-,)+#7E)4-#)EO2<-5#7+3#

-G2#2+9,1)+/2+-#<)+-1,E4-25#-)#,+F7+-5[#,+-2DD2<-47D#3292D)0/2+-#j!^#V,E5)+.#&nBBk^

%"T<T%U,5?%:.?CI0%5SY08+%0*CI5,-+.59%+5%85?CI0*%?0-9:309/%S0N-@.56,:

WF-21 # -G,5 # ,+,-,7D # 021,)3 # )F # 7<H4,1,+* # U+)hD23*2 # 7E)4- # )EO2<-5. # 2+9,1)+/2+-5 # 7+3#

7FF)137+<25. # 71)4+3 # B #/)+-G5 # )F # 7*2 # ,+F7+-5 # E2*,+ # -) # 5G)h # <D271DJ # ,+-2+-,)+7D # 7<-,)+5.#

7--2/0-5#-)#7<G,292#7#502<,F,<#325,123#2FF2<-^#IG,5#,+9)D925#+)-#)+DJ#12027-,+*#F7/,D,71#7<-,)+5. #

&&



(G70-21#$^#IG2#2/21*2+<2#)F#-))D#452

E4- # 7D5) # 7370-,+* # -) # +2h # 5,-47-,)+5^ # Q41-G21/)12. # 71)4+3 # -G,5 # -,/2 # ,+F7+-5 # 7D5) # 5-71- # -)#

<)/E,+2#)EO2<-5#h,-G#)-G21#)EO2<-5#)1#h,-G#-G2#2+9,1)+/2+-.#7+3#/7J#7D5)#<)/E,+2#529217D#

7<-,)+5#,+#)1321#-)#7<G,292#7#071-,<4D71#*)7D^#@4<G#4525#)F#,+-21/23,7-2#7<-,)+5#)1#[/27+5[#-)#

7--7,+#7 #3,5-,+<- #*)7D #)1 # [2+3[ #712 #hG7- #;,7*2- #<7DD23 # [/27+5=2+3#E2G79,)415[ # j&nT%w&nC$k^#

i+F7+-5[#F,15-#/27+5=2+3#E2G79,)41#,5#4547DDJ#021F)1/23#,+#-G2#,+-2+-,)+7D#452#)F#7#5400)1-#75#7#

/27+5#)F#E1,+*,+*#7+#)EO2<-#-G7-#,-#5400)1-5#h,-G,+#127<G^#i+F7+-5#7*23#n=&S#/)+-G5#)F#7*2#

3,5<)921#-G7-#7+#)4-=)F=127<G#-)J#5-7+3,+*#)+#7#<D)-G#j-G2#5400)1-k#<7+#E2#12-1,2923#EJ#5,/0DJ#

04DD,+*#)+#-G2#<D)-G#jm,DD7--5.#&nnnz#m,DD7--5.#&nBlz#K7-25.#(71D5)+D432+#{#K12-G21-)+.#&nBSz#

8M*,1,5#{#64+-.#&nxCz#;,7*2-.#&nT%w&nC$k^#IG,5#-J02#)F#E2G79,)41#j04DD,+*#7#<)/E,+7-,)+#)F#

5400)1-,+* # 7+3 # 5400)1-23 # )EO2<-5k # 712 # 7D1273J # 01252+- # 271D,21 # ,+ # 3292D)0/2+-. # E4- # 712#

325<1,E23#75#D,/,-23#-)#)EO2<-=12-1,297D#h,-G)4-#-G2#,+-2+-,)+#-)#127<G#-G2#)EO2<-^#i+F7+-5#75#

J)4+*#75#%#/)+-G5#<7+#3)#-G,5.#E4-#-G2J#3)#+)-#3,5<1,/,+7-2#E2-h22+#-G,5#5,-47-,)+#7+3#)+2#,+#

hG,<G#-G2#)EO2<-#5-7+35#E25,32#-G2#<D)-G#,+5-273#)F#)+#,-#jm,DD7--5.#&nnnk^#WD5).#hG2+#01252+-23#

h,-G#7#<G),<2#E2-h22+#7#<D)-G#h,-G#7#+)92D#7--17<-,92#)EO2<-#)+#-)0#)F#7+3#7+)-G21#h,-G#7#D255 #

7--17<-,92.#/)12#F7/,D,71#)EO2<-.#,+F7+-5#h,DD#04DD#2,G-21#<D)-G#7-#17+3)/#jm,DD7-5.#&nBlk^#W#921J#

5,/,D71#/27+5=2+3#E2G79,)41#,5#5-1,+*#04DD,+*^#@D,*G-DJ#D7-21#,+#3292D)0/2+-#-G7+#-G2#452#)F#

5400)1-,+*#)EO2<-5#-)#7--7,+#5400)1-23#)EO2<-5.#7-#71)4+3#&S=&$#/)+-G5#)F#7*2.#,+F7+-5#04DD#)+#

5-1,+*5#hG)52#2f-12/,-J#,5#h,-G,+#127<G#-)#12-1,292#)4-=)F=127<G#)EO2<-5#-G7-#712#7--7<G23#-)#

-G2/#jK1)h+.#&nnSz#K7-25.#(71D5)+D432+#{#K12-G21-)+.#&nBSz#8M*,1,5#{#64+-.#&nxCz#;,7*2-.#

&nT%w&nC$z#?,<G7135)+.#&nT$k^#P,U2h,52.#-G2#7E,D,-J#-)#,*+)12#5-1,+*5#-G7-#712#+)-#7--7<G23#-)#

-G2#)EO2<-#7D5)#,+<127525#71)4+3#&S#/)+-G5#j?,<G7135)+.#&nT$k.#54**25-,+*#-G7-#,+F7+-5[#5-1,+*=

04DD,+* #E2G79,)41 # ,5 #*)7D=3,12<-23 #7- # -G,5 # 7*2^ #;,7*2- # j&nT%w&nC$k. #hG2+ # -25-,+* #G,5 #)h+#

<G,D312+#)+#-G2#5-1,+*#01)ED2/#7-#-G2#2+3#)F#-G2,1#F,15-#J271#)F#D,F2.#+)-23#-G7-#-G2J#3,5<)92123#

-G2#04DD,+*#2FF2<-#)F#-G2#5-1,+*#-G1)4*G#7<-,92#2f0D)17-,)+^#i+#-G,5#7*2#021,)3.#,+F7+-5#2+*7*2#,+#

+4/21)45 # -1,7D=7+3=211)1 # 2f0D)17-,)+5. # D273,+* # -) # <)+-,+4)45 # 3,5<)921J #)F # +2h #/27+5 #)F#

7<-,)+ # EJ # -1J,+* # )4- # E2G79,)415 # 7+3 # 07J,+* # 7--2+-,)+ # -) # -G2,1 # 1254D-5^ #IG2 # 7,/ # )F # 54<G#

2f0D)17-,)+5 # ,5 # -G2 # 5271<G # F)1 # +)92D-J. # 75 # ;,7*2- # 2f0D,<,-DJ #/2+-,)+23 # ,+ # -G2 # F)DD)h,+*#

H4)-7-,)+5'#_IG2#F,F-G#5-7*2#jdk#,5# #01,/71,DJ#-G2#5-7*2#)F#2D7E)17-,)+#)F#-G2# [)EO2<-[^ #i-#,5#

<G717<-21,M23.#,+#2FF2<-.#EJ#-G2#F)1/7-,)+#)F#+2h#5<G2/7-7#hG,<G#712#342#+)#D)+*21#-)#7#5,/0D2#

1201)34<-,)+#)F#F)1-4,-)45#1254D-5#E4-#-)#7#5)1-#)F#2f021,/2+-7-,)+#)1#5271<G#F)1#+)92D-J#75#

54<G^g#j&nC$.#0^#$%lk^#_IG2#<G,D3#3,5<)9215#,+#-G,5#h7J#-G7-#hG,<G#G75#E22+#<7DD23#,+#5<,2+-,F,<#

D7+*47*2# -G2# [2f021,/2+- # ,+ #)1321 # -) #522[^g # j&nC$.#0^ #$%%k^ #Q1)/#7DD #2f0D)17-,)+5#7+3# -G2#

755)<,7-23#3,5<)921,25.#+2h#0)55,E,D,-,25#71,52^#mG2+#G)D3,+*#)EO2<-5#-)#-1J#3),+*#-G,+*5#h,-G#

&$



(G70-21#$^#IG2#2/21*2+<2#)F#-))D#452

-G2/#,+#12D7-,)+#-)#-G2#2+9,1)+/2+-.#-G2#)EO2<-#E2<)/25#071-#)F#-G2#52DF.#F)1/,+*#7#+2h#_71/#} #

)EO2<-g#5J5-2/#-G7-#<G7+*25#-G2#E)4+371,25#E2-h22+#E)3J#7+3#2+9,1)+/2+-#j@/,-5/7+.#&nnx.#

H4)-23# ,+ #@/,-5/7+#{#()1E2--7. #$S&Sk^ #IG,5#0G2+)/2+)+#7DD)h5#,+F7+-5# -) #021F)1/#+2h#

7<-,)+5#,+#7+#2+D71*23#021,0215)+7D#507<2#7+3#3,5<)921#+2h#7FF)137+<25^#W<<)13,+*#-)#;,7*2-.#

-G,5#021,)3#7D5)#<)11250)+35#-)#-G2#F,15-#,+-2DD,*2+-#452#)F#-))D5^#A)12#012<,52DJ.#,+F7+-5#E2*,+#

-)#452#)EO2<-5#54<G#75#5-,<U5#-)#E1,+*#)EO2<-5#,+-)#127<G#j<F^# [D7#<)+34,-2#34#Ep-)+[.#;,7*2-.#

&nT%k^#Q1)/#5J5-2/7-,<#)E52197-,)+5#)+#G,5#)h+#<G,D312+.#;,7*2-#120)1-23#-G7-#,+F7+-5#3292D)0#

-G2#452#)F#-G2#5-,<U#E2-h22+#&$#7+3#&B#/)+-G5#)F#7*2.#2,-G21#EJ#7<-,92#2f0D)17-,)+#jF)1#G,5 #

<G,D312+#P4<,2++2#7+3#P7412+-k #)1 #EJ#)E52197-,)+7D # D271+,+*# jF)1 #R7<H42D,+2k^ #IG2#74-G)1#

5-7-23#-G7-#-G2#3,5<)921J#)F#-G2#7FF)137+<2#)F#-G2#5-,<U.#+7/2DJ#-G2#0)55,E,D,-J#)F#2f-2+3,+*#-G2#

127<G#)F#-G2#,+F7+-[5#G7+3.#71,525#F1)/#7#<)/E,+7-,)+#)F#-G2#325,12#F)1#-G2#)4-=)F=127<G#)EO2<- #

)+#)+2#G7+3.#7+3#,+F7+-5[#4547D#E2G79,)415#54<G#75#5-1,U,+*#7+3#-G1)h,+*#)EO2<-5#)+#-G2#)-G21̂ #

A7U,+*#-G2#)4-=)F=127<G#)EO2<-#/)92#EJ#5-1,U,+*#,-#h,-G#-G2#5-,<U.#7DD)h5#,+F7+-5#-)#3,5<)921#

-G7-#-G2#)EO2<-#<7+#E2#/)923#h,-G#-G2#5-,<U.#7+3#75#7#<)+52H42+<2#<7+#E2#E1)4*G-#,+-)#-G2#F,2D3 #

)F#127<G^

Q,+7DDJ. # 71)4+3 # &B #/)+-G5 # 7 # +2h # 021,)3 # E2*,+5. # hG212 # ,+F7+-5 # 4+3215-7+3# -G2,1#

2+9,1)+/2+-#-G1)4*G#/2+-7D#)0217-,)+5.#7D5)#<7DD23#[,+5,*G-[^#W-#-G,5#5-7*2.#17-G21#-G7+#5,/0DJ#

45,+*#-1,7D=7+3=211)1.#hG212,+#-G2J#/)5-DJ#4+3215-7+3#-G1)4*G#7<-,92#2f021,/2+-7-,)+.#,+F7+-5#

F7<23#h,-G#7#01)ED2/=5)D9,+*#5,-47-,)+#F,15-#-G,+U#7E)4-#-G2#5,-47-,)+#7+3#G)h#-)#5)D92#-G2#

01)ED2/#-G7-#,-#01252+-5^#IG,5#,5#hG7-#;,7*2-#32F,+25#75#-G2#021,)3#)F#[271DJ#1201252+-7-,)+7D#

-G)4*G-[#021,)3.#hG212,+#,+F7+-5#E2*,+#-)#3292D)0#/2+-7D#1201252+-7-,)+5#)F#292+-5#)1#)EO2<-5#

,+#-G2#2+9,1)+/2+-^

%"TBT%L0-,9.9H%SK%5S:0,@-+.59

IG2 # D271+,+*#7+3#7<H4,5,-,)+ #)F #+2h#5U,DD5 # ,5 # ,+FD42+<23#+)- #)+DJ #EJ# ,+F7+-5[ #)h+#

7<-,)+5#)+#-G2#h)1D3.#E4-#7D5)#EJ#)E5219,+*#)-G21#7*2+-5#021F)1/,+*#7<-,)+5^#i+#071-,<4D71.#

,/,-7-,+*#7<-,)+5#3,12<-23#-)h713#)EO2<-5#<7+#7<<2D217-2#,+F7+-5[#3,5<)921J#)F#)EO2<-#01)021-,25#

7+3#7FF)137+<25^#IG2#125271<G#D,-217-412#)+#,/,-7-,92#3292D)0/2+-#,+#,+F7+-5#,5#-))#975-#-)#E2#

01252+-23#,+#32-7,D#,+#-G,5#-G25,5^#6)h2921.#75#h2#712#,+-2125-23#,+#,+F7+-5[#D271+,+*#)F#-))D#452#

7<-,)+5#EJ#)E52197-,)+#j522#(G70-215#$.#T#7+3#Ck.#G212#h2#h,DD#E1,2FDJ#54192J#-G2#/7,+#5-205#,+ #

-G2#3292D)0/2+-#)F#)E52197-,)+7D#D271+,+*#)F#)EO2<-=3,12<-23#7<-,)+5#,+#,+F7+<J^#i-#,5#,/0)1-7+-#

-)#+)-2#-G7-#,+#3292D)0/2+-7D#05J<G)D)*J.#-G2#-21/#_)E52197-,)+7D#D271+,+*g#,5#4523#-)#12F21#-)#

&T



(G70-21#$^#IG2#2/21*2+<2#)F#-))D#452

7+J#-J02#)F#,/,-7-,)+. #E)-G#)F#+)92D #7+3#F7/,D,71 #7<-,)+5^ #IG2#-21/#_,/,-7-,)+g#,5 #4547DDJ#

125-1,<-23#-)#7<-,)+5#-G7-#712#F7/,D,71#-)#-G2#,+F7+-.#hG21275#_,/,-7-,92#D271+,+*g#12F215#-)#-G2#

D271+,+*#)F#+)92D#7<-,)+5#EJ#)E52197-,)+#j522#!552,DJ.#$S&S.#00^&%=&x#F)1#7#129,2h#)+#-G2#

-7f)+)/J#)F#D271+,+*#01)<25525k^

i+F7+-5 # E2*,+ # -) # ,/,-7-2 # )EO2<-=3,12<-23 # 7<-,)+5 # 021F)1/23 # EJ # 2f-21+7D # 7*2+-5 # 7-#

71)4+3#%#/)+-G5#)F#7*2#j!D5+21.#$SSxk^#Q)1#2f7/0D2.#-G2J#275,DJ#,/,-7-2#-G2#5H422M,+*#)F#7#

0D75-,<#34<U#)1#-G2#5<17-<G,+*#)F#7#541F7<2#h,-G#7#<4E2#jWE1797+2D.#P297+=V)D35<G/,3-#{#

@-292+5)+. # &nx%k^ #W- # -G,5 # 7*2. # ,+F7+-5[ # ,/,-7-,)+ # 7E,D,-,25 # 712 # D,/,-23 # -) # F7/,D,71 # 7<-,)+5.#

7D1273J#01252+-#,+#,+F7+-5[#E2G79,)417D#12021-),12#j;,7*2-.#&nC&#z#WE1797+2D#2-#7D^.#&nx%k^#W-#-G2#

2+3#)F#-G2#F,15-#J271#)F#D,F2.#,+F7+-5#5-71-#-)#,/,-7-2#5,/0D2#*)7D=3,12<-23#7<-,)+5#h,-G#)EO2<-5. #

D,U2#045G,+*#7#E4--)+#-G7-#7<-,97-25#7#E220,+*#5)4+3#j2^*^.#A2D-M)FF.#&nBBk^#W-#-G,5#7*2.#,+F7+-5#

7D5)#D271+#+)92D#/27+5=2+3#7<-,)+5#EJ#,/,-7-,)+. # D,U2#)02+,+*#7# -17+50712+-#E)f#-)#*2-#7+#

)EO2<- # -G7- # ,5 # ,+5,32 # ,- #j!552,DJ. #>732D #{#Q7*713. #$S&Sk^ #"41,+* # -G2 # 52<)+3 #J271 #)F # D,F2.#

)E52197-,)+7D#D271+,+*#7E,D,-,25#E2<)/2#/)12#7+3#/)12#FD2f,ED2#j!D5+21.#$SSxk^#Q)1#2f7/0D2.#

,+F7+-5#E2<)/2#52+5,-,92#-)#921E7D#<425#341,+*#32/)+5-17-,)+.#7+3#-)#5,-47-,)+7D#<)+5-17,+-5^#

Z921#-G2#<)4152#)F#-G2#52<)+3#J271#)F#D,F2.#,+F7+-5#712#7ED2#-)#D271+#,+<1275,+*DJ#<)/0D2f#

/27+5=2+3 # 7<-,)+5 # EJ # )E52197-,)+. # ,+<D43,+* # 75 # -))D # 452 # 7<-,)+5 # j2^*^. #!552,DJ. #>732D #{#

Q7*713.#$S&Sz#(G2+#{#@,2*D21.#$SSSk^

)?G)K655"%,)$E)(52'%'-"/)E"-&+)"#$6&)&.()(5(%0(3-()$E)&$$/)6+(

8+-,D # 12<2+-DJ. # -G2#5-43J#)F# -G2#3292D)0/2+-#)F# -))D #452#E2G79,)415# ,+ # ,+F7+-5#G75#

12<2,923#12D7-,92DJ#D,--D2#7--2+-,)+#j522#Y22+.#$S&&.#F)1#7#12<2+-#129,2hk^#A)12)921.#-G2#F,15-#

5-43,25#F)<4523#)+#-G2#3292D)0/2+-#)F#-G2#452#)F#-G2#50))+.#7#-))D#h,-G#7#071-,<4D71#5-7-45.#75#

,+F7+-5#G792#+4/21)45#)00)1-4+,-,25#-)#)E52192#-G2#452#)F#-G,5#-))D#5)<,7DDJ.#7+3#-)#-1J#45,+*#

-G,5#-))D#-G2/52D925^#@2<-,)+#$^&#E1,2FDJ#01252+-5#-G2#5-43,25#-G7-#G792#E22+#<)+34<-23#)+#-G2#

3292D)0/2+-#)F#50))+#452#341,+*#-G2#52<)+3#J271#)F#D,F2^#@2<-,)+#$^$#D))U5#7-#-))D#452#7<-,)+5#

-G7-#712#/4<G#D255#F7/,D,71#-)#,+F7+-5.#+7/2DJ#-G2#452#)F#-))D5#-)#7<-#)+#)4-=)F=127<G#)EO2<-5^#i+#

-G,5#52<-,)+.#h2#325<1,E2#F,92#,/0)1-7+-#,55425#-G7-#G792#E22+#17,523#EJ#2f021,/2+-7D#5-43,25#

)+#-))D#452#,+#,+F7+-5^#IG2#F,15-#7502<-#j52<-,)+#$^$^&k#<)+<21+5#-G2#1)D2#)F#021<20-47D#F7<-)15#,+#

,+F7+-5[#-))D#452#021F)1/7+<2.#/)12#071-,<4D71DJ#-G7-#)F#-G2#507-,7D#12D7-,)+5G,0#E2-h22+#-G2#

-))D#7+3#-G2#*)7D^#mG2+#,+F7+-5#G792#)921<)/2#-G2#01)ED2/#0)523#EJ#507-,7D#<)+F,*417-,)+5#

&l



(G70-21#$^#IG2#2/21*2+<2#)F#-))D#452

2,-G21#50)+-7+2)45DJ#)1#EJ#)E52197-,)+.#-G2#52<)+3#,5542#-G7-#,+-2125-23#125271<G215#,5#,+F7+-5[#

7E,D,-J#-)#,32+-,FJ#-G2#F4+<-,)+7D#7FF)137+<25#)F#7#-))D.#7+3#-)#-17+5F21#-G,5#U+)hD23*2#-)#7#

+)92D#5,-47-,)+#j52<-,)+#$^$^$k^#W#-G,13#,5542#j52<-,)+#$^$^Tk#-G7-#G75#E22+#)F#,+-2125-#,+9)D925#

,+F7+-5[#0D7++,+*#7E,D,-,25.#75#-))D#452#7<-,)+5#12H4,12#+)-#)+DJ#0D7++,+*#-)#7<G,292#7#502<,F,<#

*)7D.#E4-#7D5)#0D7++,+*#G)h#-)#7<G,292#-G,5#*)7D#2FF,<,2+-DJ^#W#F)41-G#,5542#j52<-,)+#$^$^lk#

5-1255#-G2#F7<-#-G7-#,+F7+-5[#7E,D,-J#-)#021F)1/#7+3#0D7+#7<-,)+5#,+9)D9,+*#-G2#452#)F#7#-))D#,5#

,+FD42+<23#EJ#-G2,1#075-#2f021,2+<2#h,-G#-G7-#-))D^#W#F,+7D#,5542#j52<-,)+#$^$^Ck#-G7-#G75#E22+#

,+925-,*7-23#,+#5)/2#5-43,25#,5#-G2#2f-2+-#-)#hG,<G#,+F7+-5#E2+2F,-#F1)/#32/)+5-17-,)+#hG2+#

D271+,+*#-)#452#7#-))D^#

%$T"T%ZN0%8-:0%5E%+N0%:C559

IG2#50))+#,5#)+2#)F#-G2#F,15-#-))D5#-G7-#,+F7+-5#452.#5))+#F)DD)h23#EJ#)-G21#-))D5#-G7-#

712 #<)//)+DJ #4523# ,+ #2921J37J# D,F2. #54<G#75 # -G2 # -))-GE145G^ #IG2#50))+# ,5 #7 # -))D # -G7- # ,5#

502<,F,<#-)#G4/7+5^#i-5#01,/71J#*)7D#,5#-)#F223#5)/2)+2#EJ#-17+50)1-,+*#F))3#2FF,<,2+-DJ#F1)/#7 #

12<,0,2+-#-)h713#-G2#/)4-G^#IG,5#3,FF215#,+#-G122#h7J5#F1)/#-G2#-))D#452#7<-,)+5#)+#)4-=)F=

127<G#)EO2<-5#-G7-#h,DD#E2#325<1,E23#,+#-G,5#<G70-21̂ #IG2#F,15-#/7,+#3,FF212+<2#,5#-G7-#h,-G#-G2#

50))+.#-G2#-))D#7<-,)+#,5#3,12<-23#-)h713#-G2#/)4-G.#hG,<G#,5#7D1273J#7#<G717<-21,5-,<#)F#7<-,)+5#

021F)1/23#5))+#7F-21#E,1-G.#7+3#292+#,+#4-21).#75#h,-G#-G4/E#54<U,+*^#IG2#52<)+3#3,FF212+<2#,5#

-G7- # ,+F7+-5 #G792#+4/21)45#)00)1-4+,-,25. #5-71-,+*#7- #l=C#/)+-G5#)F #7*2. # -) #)E52192#)-G21#

7*2+-5#45,+*#50))+=D,U2#-))D5^#IG2#D75-#/7,+#3,FF212+<2#<)+<21+5#-G2#7<-,)+#,-52DF#7+3#,-5#*)7D^#

@0))+ # 452 # ,5 # 2552+-,7DDJ # 32-21/,+23 # EJ # 5)<,)<4D-417D # 14D25. # hG21275 # )-G21 # -))D # 7<-,)+5#

3,5<45523#,+#-G,5#52<-,)+#712#-G2#<)+52H42+<2#)F#0GJ5,<7D#<)+5-17,+-5#,+#-G2#2+9,1)+/2+-.#54<G#

75#-G2#*)7D#E2,+*#)4-#)F#-G2#54EO2<-[5#127<G^#Q)1#-G252#1275)+5.#h)1U#)+#-G2#3292D)0/2+-#)F#

50))+#452#h,DD#+)-#E2#129,2h23#,+#/4<G#32-7,D#G212^#6)h2921.#50))+#3)25#,+#7#52+52#/7U2#,-#

0)55,ED2#-)#2f-2+3#-G2#127<G#)F#-G2#G7+3.#75#3)#)-G21#-))D5.#54<G#75#5-,<U5#7+3#17U25^#IG45.#

54//71,M,+*#h)1U#-G2#2/21*2+<2#)F#50))+=452#,+#,+F7+-5#G212#,5#)F#5)/2#,+-2125-^

@0))+=452#4547DDJ#3292D)05#E2-h22+#n#/)+-G5#)F#7*2#7+3#-G2#2+3#)F#-G2#52<)+3#J271#

)F#D,F2^#P271+,+*#,5#01)*1255,92#7+3#3292D)05#-G1)4*G#)E52197-,)+.#2f021,2+<2#7+3#-1,7D=7+3=

211)1#j()++)DDJ#{#"7D*D2,5G.#&nBnk^#W1)4+3#n=&$#/)+-G5.#,+F7+-5#712#<707ED2#)F#G)D3,+*#7#

50))+.#E4-#h,-G#12D7-,92DJ#4+0D7++23#*1750,+*#5-17-2*,25#7+3#-17O2<-)1,25#-)h713#-G2#/)4-G#

jA<(71-J.#(D,F-)+#{#()DD713.#$SS&k^#W1)4+3#&l=&C#/)+-G5#)F#7*2.#,+F7+-5#E2<)/2#7ED2#-)#

/7+,04D7-2 # -G2 #50))+# -)h713 # -G2 # F))3=12<,0,2+-. #E4- #712 #+)- #7ED2 #2,-G21 # -) # F,DD # -G2 #50))+#

&C



(G70-21#$^#IG2#2/21*2+<2#)F#-))D#452

2FF,<,2+-DJ.#)1#-)#E1,+*#-G2#E)hD#-)#-G2#/)4-G#h,-G)4-#50,DD,+*#,-5#<)+-2+-5#jV252DD#{#iD*.#&nlTk^#

W-#&B#/)+-G5.#,+F7+-5#712#7ED2#-)#F,DD#-G2#50))+.#E4-#5-,DD#G792#3,FF,<4D-J#F223,+*#-G2/52D925#

2FF,<,2+-DJ #h,-G)4- # 50,DD,+* # F))3^ #6)h2921. # ,+F7+-5 # 7- # -G,5 # 7*2 # 5G)h# D255 # 971,7E,D,-J # -G7+#

J)4+*21#,+F7+-5#,+#-G2,1#*1750,+*#07--21+5.#75#h2DD#75#/)12#,+9)D92/2+-#)F#-G2#<)+-17D7-217D#

G7+3#,+#-75U=12D7-23#7<-,9,-,25#j54<G#75#G)D3,+*#-G2#0D7-2k.#7+3#/)12#5-7ED2#/)92/2+-5#,+#7DD#

<)/0)+2+-5#)F#-G2#-75U#j()++)DDJ#{#"7D*D2,5G.#&nBnk^#WD5).#,+#)+2#5-43J.#hG2+#-G2#50))+#h75#

01252+-23#7-#7#3,FF,<4D-#)1,2+-7-,)+.#,^2^.#h,-G#-G2#G7+3D2#01252+-23#-)h713#-G2#+)+=012F21123#

G7+3.#&n=/)+-G=)D3#,+F7+-5#-))U#,+-)#7<<)4+-#-G2#50))+[5#)1,2+-7-,)+.#7001)01,7-2DJ#73O45-,+*#

-G2,1#*1,0#E2F)12#*1750,+*#-G2#50))+# j522#_<)112<-#173,7D#*1,0g#,+#Q,*^#lk^#Z+#-G2#<)+-171J.#

J)4+*21#,+F7+-5#712#/)12#D,U2DJ#-)#452#_4D+71=g#)1#_E)hD=2+3#*1,05g#hG2+#-G2#G7+3D2#)F#-G2#

50))+#,5#)1,2+-23#-)h713#-G2,1#+)+=012F21123#G7+3#jA<(71-J.#(D,F-)+#{#()DD713.#&nnnk^

Q,*412#l^#@<G2/7-,<#317h,+*#)F#-G2#-G122#*1,05#)+#7#50))+'#<)112<-#173,7D#*1,0#jD2F-k.#4D+71#*1,0#

j<2+-21k.#E)hD=2+3#*1,0#j1,*G-k.#jF1)/#A<(71-J#2-#7D^.#&nnnk^

IG,5#E1,2F#325<1,0-,)+#)F#,+F7+-5[#50))+#452#G,*GD,*G-5#529217D#7502<-5#)F#-G2#D271+,+*#)F#

-G,5#7E,D,-J^#Q,15-.#,+F7+-5#G792#-)#3,5<)921#-G2#7FF)137+<25#)F#-G2#50))+'#-G2#G7+3D2#7FF)135#

*1750,+*. #hG,D2 # -G2 # E)hD # <7+ # 5<))0 # F))3 # 341,+* #/27D5 # j97+ #?))+. #t7+ #"21 #Y7/0 #{#

@-22+E21*2+.#$SSTk^#IG2+.#75#,+925-,*7-23#EJ#A<(71-J#7+3#<)DD27*425.#,+F7+-5#G792#-)#<G))52#

7#54,-7ED2#*1,0#07--21+#F1)/#7/)+*#7#D71*2#971,2-J#)F#0)55,ED2#*1,05^#Q,+7DDJ.#-G2J#G792#-)#D271+#

G)h#-)#F,DD#-G2#50))+.#-17+50)1-#-G2#E)hD#2FF,<,2+-DJ#,+-)#-G2#/)4-G.#7+3#<))13,+7-2#/)92/2+-5 #

)F # -G2 #G7+3. #G273#7+3#/)4-G^ # i+ # D,*G- #)F # -G252 #<G717<-21,5-,<5. # 50))+#452# ,5 #)F #071-,<4D71#

,+-2125-#,+#-G2#3)/7,+#)F#-G2#3292D)0/2+-#)F#/)-)1#0D7++,+*#7<-,9,-,25#-)#7--7,+#7#502<,F,<#*)7D. #

hG,<G#,5#7+#,5542#-G7-#G75#7D5)#E22+#,+925-,*7-23#45,+*#)-G21#-J025#)F#-))D5^

&%



(G70-21#$^#IG2#2/21*2+<2#)F#-))D#452

%$T$T%Z55I:%+5%-8+%59%56+35E3,0-8N%5SY08+:

I))D#452#7<-,)+5#712#32F,+23#EJ#7#502<,F,<#*)7D#j2^*^.#-)#)E-7,+#7+#)4-=)F=127<G#)EO2<-k.#

7+3#EJ#-G2#54E*)7D#)F#021F)1/,+*#7+#,+-21/23,7-2#7<-,)+#-)#7<G,292#-G,5#*)7D#j2^*^.#*1750#7+3#

452#7#5-,<U#-)#E1,+*#-G2#)EO2<-#h,-G,+#127<Gk^#I))D#452#7<-,)+5#<7+#-G45#E22+#<7-2*)1,M23#75#

/27+5=2+3#E2G79,)415^#W5#/2+-,)+23#7E)92.#-G2#F,15-#/27+5=2+3#E2G79,)415#700271#7-#-G2#2+3#

)F#-G2#F,15-#J271#)F#D,F2.#h,-G#-G2#452#)F#04DD,+*#E2G79,)415#)+#5400)1-,+*#)EO2<-5#7+3#5-1,+*5#-)#

12-1,292#)-G21#)EO2<-5^#IG252#7<-,)+5#712#<G717<-21,M23#EJ#-G2#,+9)D92/2+-#)F#-h)#)EO2<-5#-G7-#

712#507-,7DDJ#<)++2<-23#-)#27<G#)-G21'#-G2#)4-=)F=127<G#)EO2<-#,5#2,-G21#0D7<23#)+#-G2#5400)1-,+* #

)EO2<-. #)1#3,12<-DJ#7--7<G23#-)#-G2#5-1,+*^ #i+#-G2#<752#)F# -))D#452. #G)h2921.# -G2#-))D#,5. #EJ#

32F,+,-,)+.#32-7<G23#F1)/#-G2#2+9,1)+/2+-.#F1)/#-G2#-))D=4521#7+3#7D5)#F1)/#-G2#*)7D=)EO2<-^#

IG45.#,-#,5#01)E7ED2#-G7-#-G,5#U,+3#)F#/)12#<)/0D2f#/27+5=2+3#E2G79,)415#3292D)0#7-#-G2#57/2#

-,/2#75#<D)-G=#7+3#5-1,+*=04DD,+*#E2G79,)415^#IG2#F)DD)h,+*#54E52<-,)+5#*,92#7+#)9219,2h#)F#

2/0,1,<7D#h)1U#)+#-))D#452#7<1)55#3292D)0/2+-^

%$T$T"T%10,80C+6-I%E-8+5,:%-9/%:C-+.-I%,0I-+.59:N.C:

W#h2DD=U+)h+#2f021,/2+-#,+925-,*7-,+*#-G2#021<20-47D#F7<-)15#-G7-#,+FD42+<2#,+F7+-5[#

01)ED2/=5)D9,+*#7E,D,-,25#,5# -G2#5-43J#)F#K7-25.#(71D5)+D432+#7+3#K12-G21-)+#j&nBSk^#IG2J#

01252+-23#,+F7+-5#7*23#n=&S#/)+-G5#h,-G#-G2#F)DD)h,+*#/27+5=2+3#-75U5'#45,+*#<D)-G=#7+3#

5-1,+*=04DD,+*#-75U5.#75#h2DD#75#G))05.#G))U5#7+3#5-,<U5#-)#E1,+*#)EO2<-5#,+-)#127<G^#Q)1#5)/2#

)F#-G252#-75U5.#-G2#74-G)15#971,23#021<20-47D#F7<-)15#j54<G#75#<)D)41#7+3#-2f-412k#7+3#507-,7D #

<)+-,*4,-J#E2-h22+#-))D#7+3#-)J#7D)+*#7#*173,2+-#)F#3,FF,<4D-J#j522#Q,*^#Ck^

Q,*412#C^#()+F,*417-,)+5#)F#-))D5#7+3#)EO2<-5#,+#)+2#)F#-G2#2f021,/2+-5#<)+34<-23#EJ#K7-25#2- #

7D^.#&nBS^

K7-25#2-#7D^#F)4+3#-G7-#*2+217DDJ.#&S=/)+-G=)D35#G73#/)12#3,FF,<4D-J#5)D9,+*#-G2#-G2#

01)ED2/5#hG2+#-G2#-))D#7+3#-G2#*)7D#5G7123#-G2#57/2#<)D)41#7+3#-2f-412^#IG45.#7<<)13,+*#-)#

&x



(G70-21#$^#IG2#2/21*2+<2#)F#-))D#452

-G2#74-G)15.#-G2#7E,D,-J#-)#3,5<1,/,+7-2#-G2#-))D#7+3#-G2#*)7D#)EO2<-#75#-h)#520717-2#2+-,-,25#

G2D05#,+F7+-5#4+<)921#-G2#D,+U#E2-h22+#-G2#-))D#7+3#-G2#*)7D^#A)12#,/0)1-7+-DJ.#-G2J#F)4+3#

-G7-#507-,7D#<)+-,*4,-J#E2-h22+#-G2#-))D#7+3#-G2#-)J#j522#<)+3,-,)+5#T.#l#7+3#%k#F7<,D,-7-23#-G2 #

,+F7+-5[#021F)1/7+<2.#hG,D2#-G2#01252+<2#)F#7#507-,7D#*70#j75#,+#<)+3,-,)+5#C.#x#7+3#Bk#/732#-G2 #

-75U#921J#3,FF,<4D-#-)#5)D92#F)1#&S=/)+-G=)D3#,+F7+-5^#IG2#/7,+#<)+<D45,)+#h75#-G7-#,+#-G2#

7E52+<2#)F#507-,7D#<)+-7<-#E2-h22+#-))D#7+3#-)J.#_7+-,<,07-)1J#,/7*21Jg#,5#+22323#-)#021<2,92#

-G2#F4+<-,)+#)F#-G2#-))D.#hG,<G#,5#921J#3,FF,<4D-#F)1#,+F7+-5#)F#-G,5#7*2#jK1)h+.#&nnS.#0^&$$k^#i+ #

7#5,/,D71#4+04ED,5G23#2f021,/2+-.#K1)h+#7+3#@D7--21J#j&nBx.#<,-23#,+#K1)h+#&nnSk#F)4+3#-G7-#

E2-h22+#&T#7+3#&B#/)+-G5#)F#7*2.#,+F7+-5#<)4D3#+)-#/7U2#<)+-7<-#E2-h22+#-G2#-))D#7+3#-G2#-)J #

h,-G)4-#522,+*#-G2#5)D4-,)+#32/)+5-17-23#EJ#7+#734D-^#i+#7+)-G21#5-43J.#K1)h+#j&nnSk#5G)h23#

-G7- # EJ #$l #/)+-G5 #)F # 7*2. # ,+F7+-5 # E2<)/2 #7ED2 # -) # 50)+-7+2)45DJ #4+3215-7+3 # -G2 #04DD,+*#

7FF)137+<2#)F#-))D5#-G7-#712#507-,7DDJ#520717-23#F1)/#-G2#*)7D#)EO2<-^

i+#7#5,/,D71#2f021,/2+-#-)#-G7-#)F#K7-25#2-#7D^#j&nBSk.#97+#P224h2+.#@/,-5/7+#7+3#97+#

P224h2+#j&nnlk.#,+925-,*7-23#-G2#3292D)0/2+-7D#<G7+*25#,+#-G2#452#)F#7#G))U#-)#12-1,292#7+#

)4-=)F=127<G#)EO2<-.#,+#-h)#7*2#*1)405#jB#-)#$$#/)+-G5#7+3#$T#/)+-G5#-)#T^B#J2715k^#IG2#

74-G)15#971,23#-G2#+4/E21#)F#)0217-,)+5#+22323#-)#5)D92#-G2#-75U#j522#Q,*^#%k.#h,-G#-G2#/7,+#

7554/0-,)+#-G7-#+)-#)+DJ#507-,7D#<)+-,*4,-J#E2-h22+#-G2#-))D#7+3#-G2#-)J.#E4-#7D5)#-G2#+4/E21#

)F#)0217-,)+5#12H4,123#-)#021F)1/#-G2#-75U.#7FF2<-5#,+F7+-5[#021F)1/7+<2^ #Q,*412#%#5G)h5#-G2#

3,FF212+- # <)+3,-,)+5 # )F # 507-,7D # 12D7-,)+ # E2-h22+ # -G2 # G))U # 7+3 # -G2 # -)J # -G7- # -G2J # 4523 # -)#

3,52+-7+*D2#-G2#-h)#GJ0)-G2525^#iF#-G2#[<)+-7<-#921545#+)+=<)+-7<-[#GJ0)-G25,5#,5#<)112<-#j<F^#

-G2#<)+<D45,)+5#)F#K7-25#2-#7D^#7E)92k.#-G2+#,+F7+-5#5G)4D3#54<<223#2H47DDJ#,+#<)+3,-,)+5#-.#S%

7+3 #/z#hG21275#,F#-G2#[+4/E21#)F#)0217-,)+5[#GJ0)-G25,5#,5#<)112<-#j97+#P224h2+#2-#7D^k.#-G2#

,+F7+-5[#021F)1/7+<2#5G)4D3#32<12752#F1)/#<)+3,-,)+5#-#-)#0#jh,-G#2H4,97D2+-#021F)1/7+<25#,+#

0#7+3#/k.#4+-,D#7#<21-7,+#7*2#hG212#-G2J#54<<223#,+#7DD#<)+3,-,)+5^

Q,*412 # %^# ()+F,*417-,)+5 # )F # G))U # 7+3 # -)J. # ,+ # ,+<1275,+* # )1321 # )F # 3,FF,<4D-J^ # jQ1)/ # 97+#

P224h2+#2-#7D^.#&nnlk^

&B



(G70-21#$^#IG2#2/21*2+<2#)F#-))D#452

IG2#74-G)15#F)4+3#-G7-#-G2#<)+-7<-#GJ0)-G25,5#h75#+)-#54FF,<,2+-#-)#2f0D7,+#,+F7+-5[#

D7<U # )F # 54<<255 # ,+ # <)+3,-,)+5 #h,-G # 7 # 507-,7D # *70^ # i+3223. # -G2 # ,+F7+-5[ # 021F)1/7+<2 #h75#

*2+217DDJ#E2--21#,+#-G2#<)+-7<-=<)+3,-,)+#S#-G7+#,+#/.#7+3#,+#-G2#+)+=<)+-7<-=<)+3,-,)+#8#-G7+#,+#

0^#6)h2921.#-G2#+4/E21#)F#)0217-,)+5#GJ0)-G25,5#h75#)+DJ#071-,7DDJ#97D,37-23.#75#-G2J#F)4+3#

7+)-G21#F7<-)1#-G7-#G73#7+#2FF2<-#)+#,+F7+-5[#021F)1/7+<2^#IG,5#)-G21#F7<-)1#h75#-G2#021<20-,)+#

)F#-G2#7FF)137+<2#)F#-G2#-))D#,-52DF^#i+3223.#-G2#,+F7+-5#<)4D3#2,-G21#021<2,92#-G2#-))D#75#7#G))U#

,+#hG,<G#-G2#-)J#<7+#E2#2+<D)523#jG))U#7FF)137+<2k#)1#)+DJ#-7U2#,+-)#7<<)4+-#-G2#-))D[5#5-17,*G- #

G7+3D2#7+3#452#,-#75#7#5-,<U#j5-,<U#7FF)137+<2k^#IG45.#,+F7+-5[#021F)1/7+<2#3,FF2123#7<<)13,+*#-)#

-G2#F4+<-,)+7D#071-#)F#-G2#-))D#-G7-#-G2J#4523^

i+#7#F)DD)h=40#2f021,/2+-.#-G2#74-G)15#-25-23#,+F7+-5#7*23#$&^C#/)+-G5#-)#$C#/)+-G5#

)+#-G2,1#7E,D,-J#-)#D271+#-G2#3,FF212+-#G))U#-75U5#EJ#32/)+5-17-,)+^#IG2J#01252+-23#-G2#57/2#

<)+3,-,)+5#)F#507-,7D#12D7-,)+5G,0#75#-G)52#,DD45-17-23#,+#Q,*^#%#7E)92.#,+#32<1275,+*#)1321#)F#

3,FF,<4D-J. # -G7- # ,5. # F1)/ # <)+3,-,)+5 #0# -) #-^ #IG2 # 74-G)15 # 5G)h23 # -G7- # 75 # 5))+ # 75 # ,+F7+-5#

54<<22323#,+#)+2#3,FF,<4D-#<)+3,-,)+.#2,-G21#50)+-7+2)45DJ#)1#7F-21#32/)+5-17-,)+.#-G2J#h212#

7ED2#-)#021F)1/#-G2#-75U#50)+-7+2)45DJ#,+#7DD#-G2#F)DD)h,+*#275,21#<)+3,-,)+5^

I7U2+#-)*2-G21.#-G252#5-43,25#G,*GD,*G-#-G2#F7<-#-G7-#45,+*#7#-))D#,5#/)12#3,FF,<4D-#F)1 #

J)4+*#,+F7+-5#hG2+#-G2#*)7D#7+3#-G2#-))D#712#507-,7DDJ#3,5<)++2<-23^#Z+2#GJ0)-G25,5#-)#2f0D7,+#

-G,5 #0G2+)/2+)+# ,5 # -G7- # ,+ #)1321 # -) #021F)1/# -G2 # -75U # ,+ #54<G#<)+3,-,)+5. # ,+F7+-5 #G792 # -)#

/2+-7DDJ#,/7*,+2#-G2#<)++2<-,)+#E2-h22+#-G2#-h)#2D2/2+-5.#hG,<G#,5#3,FF,<4D-#271DJ#,+#-G2#

3292D)0/2+-^#IG45.#hG,D2#,+F7+-5#<7+#5)D92#-G2#5-1,+*=#7+3#-G2#5400)1-=01)ED2/5#7-#-G2#2+3#)F#

-G2,1#F,15-#J271#)F#D,F2.#,-#,5#)+DJ#D7-21#,+#3292D)0/2+-.#7E)4-#-G2#2+3#)F#-G2,1#52<)+3#J271#)F#D,F2. #

-G7- # -G2J # 3292D)0 # -G2 # 7E,D,-J # -) # 452 # -))D5^ #6)h2921. # ,- # 12/7,+5 # 4+<D271 # G)h # -G2 # 507-,7D#

<)+F,*417-,)+ # )F # -))D # 7+3 # *)7D # )EO2<-5 # ,+FD42+<25 # ,+F7+-5[ # 4+3215-7+3,+* # )F # 7 # -))D[5#

F4+<-,)+7D,-J^

%$T$T$T%Z,-9:E0,%-S.I.+.0:

W5#5))+#75#,+F7+-5#712#7ED2#-)#452#7#-))D#292+#,+#-G2#01252+<2#)F#7#507-,7D#*70#E2-h22+#

-G2 # -))D # 7+3 # -G2 # *)7D. # 7 # H425-,)+ # 71,525 # <)+<21+,+* # ,+F7+-5[ # 4+3215-7+3,+* # )F # -G2 # -))D^#

W<<)13,+*#-)#5)/2#125271<G215.#)+2#h7J#-)#297D47-2#-142#4+3215-7+3,+*#)F#-))D#452#,5#-)#-25-#

,+F7+-5[#7E,D,-J#-)#-17+5F21#-G,5#<)/02-2+<2#-)#7+)-G21.#5,/,D71#<)+-2f-#jK1)h+.#&nnSz#;,7*2-.#

&nT%k^#W#h2DD=U+)h+#07173,*/#,5#-)#01252+-#-G2#,+F7+-5#h,-G#7#52D2<-,)+#)F#-))D5#-G7-#712#2,-G21#

&n



(G70-21#$^#IG2#2/21*2+<2#)F#-))D#452

F4+<-,)+7D#7+3#+)+=F4+<-,)+7D#F)1#5)D9,+*#7#-75U#-G7-#-G2J#F7<2^#i+#&nnS.#K1)h+#04ED,5G23#7#

5-43J#)+#271DJ#D271+,+*#-17+5F21#,+#01)ED2/=5)D9,+*#-75U5#,+#,+F7+-5#E2-h22+#&x#7+3#T%#/)+-G5#

)F # 7*2^ # @G2 #h75 # -G2 # F,15- # -) # 0),+- # )4- # -G2 # 3,FF212+<25 # E2-h22+ # ,+F7+-5[ # 021F)1/7+<2 # ,+#

+7-417D,5-,<#5-43,25#)+#01)ED2/#5)D9,+*#,+#<)/071,5)+#h,-G#hG7-#G75#E22+#120)1-23#,+#5-43,25#

<)+34<-23#,+#7+#2f021,/2+-7D#5,-47-,)+^#i+#7#F,15-#2f021,/2+-.#K1)h+#325,*+23#7#521,25#)F#-))D#

452#-75U5#,+9)D9,+*#-G2#<G),<2#)F#7#F4+<-,)+7D#-))D#7/)+*#7#52-#)F#-))D5.#5)/2#)F#hG,<G#h212#

+)+=F4+<-,)+7D^#i+F7+-5#F1)/#-G122#7*2#*1)405#j&x=$l.#$C=TS.#7+3#T&=T%#/)+-G5k#h212#F,15-#

-17,+23#-)#54<<255F4DDJ#12-1,292#-G2#)4-=)F=127<G#-)J#h,-G#)+2#)F#-G252#52-5#)F#-))D5#j_D271+,+*#

52-g.#522#Q,*^#xk^#IG2+.#7+)-G21#52-#)F#-))D5#h75#01252+-23.#<)+-7,+,+*#7-#D275-#)+2#F4+<-,)+7D#

-))D #j_-17+5F21#52-g. #Q,*^ #xk^ #IG2# ,+F7+-5[ # -75U#h75#-) #<G))52# -G2#<)112<-# -))D #E7523#)+# ,-5#

F4+<-,)+7D,-J#E4-#+)-#)+#-G2#021<20-47D#F27-4125#,112D297+-#-)#-G2#-75U.#,+#)1321#-)#12-1,292#7+#

)4-=)F=127<G#)EO2<-^

Q,*412 #x^ #?201252+-7-,92 #2f7/0D2 #)F #7 # D271+,+*#52- # j&k #7+3#7 # -17+5F21 # 52- # j$k # ,+ # -G2 # F,15- #

2f021,/2+-^#i+#-G,5#2f7/0D2.#-G2#F4+<-,)+7D#-))D5#712#12502<-,92DJ#-G2#17U2#j&Wk#7+3#-G2#G))U#

j&"k#,+#-G2#D271+,+*#-1,7D.#7+3#-G2#G))U#j$"k#,+#-G2#-17+5F21#-1,7D#jQ1)/#K1)h+.#&nnSk^

W5#/2+-,)+23#,+#-G2#0129,)45#52<-,)+.#7#F,15-#,+-2125-,+*#1254D-#F1)/#-G,5#5-43J#h75#-G7-#

+)#,+F7+-5#E2D)h#$l#/)+-G5#)F#7*2#h212#7ED2#-)#54<<223#7-#-G2#-75U#50)+-7+2)45DJ#341,+*#-G2#

D271+,+*#0G752.#h,-G)4-#F,15-#522,+*#-G2,1#/)-G21#32/)+5-17-2#-G2#5)D4-,)+^#!92+#E2-h22+#$l#

7+3#TS#/)+-G5.#-G2#50)+-7+2)45#54<<255#17-2#,+#-G2#D271+,+*#0G752#h75#)+DJ#7E)4-#TT~^#IG,5#

F,15-#1254D-#<)+-175-5#h,-G#-G2#7*2#7-#hG,<G#;,7*2-#F)4+3#29,32+<2#F)1#-G2#50)+-7+2)45#452#)F#

5-,<U=D,U2#-))D5#-)#12-1,292#)4-=)F=127<G#)EO2<-5.#7+3#-G2#-17+5F21#)F#-G,5#E2G79,)41#-)#)-G21#

-J025#)F#-))D5^#IG2#52<)+3#1254D-#<)+<21+5#,+F7+-5[#7E,D,-J#-)#-17+5F21#-G2,1#U+)hD23*2#-)#7#+2h#

52-#)F#-))D5#,//23,7-2DJ#7F-21#54<<223,+*#,+#-G2#D271+,+*#0G752^#IG2#74-G)15#F)4+3#+)#7*2#

3,FF212+<25#,+#,+F7+-5[#-17+5F21#7E,D,-,25^#WDD#)F#-G2/#<G)52#-G2#7001)01,7-2#-))D#)+#-G2#E75,5#)F#

,-5 # F4+<-,)+# 17-G21 # -G7+ # ,112D297+- #021<20-47D # F27-4125^ #Ih)#733,-,)+7D # 5,/,D71 #2f021,/2+-5#

$S



(G70-21#$^#IG2#2/21*2+<2#)F#-))D#452

h212#<)+34<-23#-)#<)+-1)D#F)1#971,7ED25#-G7-#/,*G-#G792#,+FD42+<23#,+F7+-5[#<G),<2#j<)D)41.#

5G702. # 1,*,3,-J #7+3# D2+*-Gk^ #IG252 #2f021,/2+-5 #7D5) #<)+-7,+23#7+#733,-,)+7D # -25-=<)+3,-,)+#

hG212#+)+2#)F#-G2#-))D5#h212#F4+<-,)+7D.#F)1<,+*#-G2#,+F7+-5#-)#<G))52#7#+)+=F4+<-,)+7D#-))D^#

IG2#1254D-5#)F#-G,5#071-,<4D71#<)+3,-,)+#5G)h23#-G7-#-G2#1,*,3#+7-412#)F#-G2#-))D#h75#-G2#/)5- #

,/0)1-7+- # 971,7ED2 # ,+ # ,+F7+-5[ # -))D # 52D2<-,)+. #hG21275 # ,-5 # D2+*-G #h75 # -G2 # D275- # ,/0)1-7+-#

971,7ED2.#54**25-,+*#-G7-#,+F7+-5#7-#-G,5#7*2#17+*2#G73#5)/2#-1)4ED2#<)112<-DJ#297D47-,+*#-G2#

3,5-7+<2#E2-h22+#-G2#2+3#)F # -G2,1 #71/#7+3# -G2#,+7<<255,ED2 # -)J^ #I7U2+# -)*2-G21. # -G2# -G122#

2f021,/2+-5 # <)+F,1/23 # -G7- # ,+F7+-5[ # <G),<2 # h75 # 5J5-2/7-,<7DDJ # *4,323 # EJ # -G2 # 04DD,+*#

7FF)137+<2#)F#-G2#F4+<-,)+7D#-))D5^#Q,+7DDJ.#-G2#74-G)1#3,5<45523#-h)#3,FF212+-#0)55,ED2#h7J5#)F#

,+-21012-,+* # -G2 # 7E52+<2 # )F # 3,FF212+<2 # ,+ # -17+5F21 # 7E,D,-,25 # h,-G # 7*2^ # IG2 # F,15- # 0)55,ED2#

2f0D7+7-,)+#h75#-G7-#-G2#D271+,+*#0G752#7+3#-G2#-17+5F21#0G752#h212#-))#5,/,D71.#/7U,+*#-G2#

-17+5F21#-75U#275J#2+)4*G#F)1#J)4+*21#,+F7+-5#-)#021F)1/#7-#-G2#57/2#D292D#75#)D321#,+F7+-5^#

IG2#52<)+3#2f0D7+7-,)+#)F#-G2#7E52+<2#)F#7*2#3,FF212+<25#,+#-17+5F21#7E,D,-,25#h75#-G7-#75#5))+#

75 # ,+F7+-5 # 4+3215-7+3 # -G2 # F4+<-,)+7D,-J # )F # -G2 # -))D # ,+ # 7 # *,92+ # 5,-47-,)+. # -17+5F211,+* # -G,5#

U+)hD23*2#-)#)-G21#5,/,D71#5,-47-,)+5#,5#+)-#7+#,5542^#i+#-G2#57/2#07021.#K1)h+#7D5)#120)1-23#

1254D-5#F1)/#7#521,25#)F#2f021,/2+-5#)+#-17+5F21#7E,D,-,25#F)1#-G2#5-1,+*=04DD,+*#-75U.#hG,<G#h,DD #

E2#F41-G21#3,5<45523#,+#-G2#2f021,/2+-7D#52<-,)+#)+#-G2#012<415)15#)F#-))D#452#j(G70-21#lk^

i+#7+#2f021,/2+-#5,/,D71#-)#K1)h+[5#<G),<2#-75U.#(G2+#7+3#@,2*D21#j$SSSk#-25-23#-G2#

-17+5F21#7E,D,-,25#)F#J)4+*21#j&B=$l#/)+-G5k#7+3#)D321#j$l=T%#/)+-G5k#,+F7+-5^#i+#7#F,15-#521,25#

)F#-1,7D5#j012-17,+,+*#-1,7D5k.#-G2#,+F7+-5#h212#01252+-23#h,-G#7#<G),<2#)F#5,f#-))D5.#7/)+*#hG,<G#

)+DJ#)+2#<)4D3#E2#4523#-)#12-1,292#7+#)4-=)F=127<G#-)J^#WDD#,+F7+-5#h212#2+<)417*23#-)#12-1,292#

-G2#-)J.#7+3#-)#452#-G2#-))D#F)1#-G7-#0410)52.#E4-#<)+-171J#-)#K1)h+[5#54EO2<-5#hG)#57h#7#

32/)+5-17-,)+#)F#G)h#-)#5)D92#-G2#-75U#,F#-G2J#h212#+)-#7ED2#-)#3)#,-#50)+-7+2)45DJ.#(G2+#7+3#

@,2*D21[5#54EO2<-5#h212#+)-#5G)h+#-G2#5)D4-,)+#341,+*#-G2#012-17,+,+*#-1,7D5^#WF-21#-G252#F,15-#

-1,7D5.#,+F7+-5#h212#17+3)/DJ#755,*+23#-)#)+2#)4-#)F#-G122#,+5-14<-,)+#<)+3,-,)+5'#)+2#h,-G#+)#

F41-G21#,+5-14<-,)+.#)+2#hG212#-G2J#12<2,923#7#921E7D#G,+-#)+#G)h#-)#452#-G2#-))D.#)1#)+2#hG212#

-G2J#57h#F)41#32/)+5-17-,)+5#EJ#7+#734D-^#Ih)#733,-,)+7D#-1,7D5#j0)5--17,+,+*#-1,7D5k#h,-G#-G2#

57/2#52-#)F#-))D5#h212#-G2+#01252+-23^#IG2#hG)D2#52H42+<2#h75#12027-23#-h,<2#h,-G#3,FF212+-#

52-5 #)F # -))D5 # j17U2. #<7+2#7+3# D73D2k #7+3# -)J5 # j-41-D2. #E,13 #7+3#3)DDk^ #@,/,D71DJ # -) #K1)h+[5#

F,+3,+*5.#-G2#74-G)15#0),+-23#)4-#-G7-#,+#-G2#012-17,+,+*#-1,7D5.#-G2#,+F7+-5#1712DJ#5)D923#-G2#-)J#

12-1,297D # -75U # 50)+-7+2)45DJ^ #IG,5 # 1254D- #3,3 #+)- # 5,*+,F,<7+-DJ #3,FF21 #E2-h22+ # -G2 # -h)#7*2#

*1)405^#W#52<)+3#1254D-#)F#-G,5#5-43J#h75#-G2#5,*+,F,<7+-#3,FF212+<2#,+#,+F7+-5[#021F)1/7+<2#

$&



(G70-21#$^#IG2#2/21*2+<2#)F#-))D#452

3202+3,+*#)+#-G2#-J02#)F#,+5-14<-,)+#-G2J#h212#*,92+#E2-h22+#-G2#012-17,+,+*#7+3#0)5-17,+,+*#

-1,7D5^#IG2#G,+-#7+3#32/)+5-17-,)+#*1)405#021F)1/23#5,*+,F,<7+-DJ#E2--21#7F-21#-G2J#12<2,923#

2,-G21#7#32/)+5-17-,)+#)1#7#921E7D#,+5-14<-,)+.#hG21275#-G2#,+F7+-5#,+#-G2#*1)40#-G7-#12<2,923#

+)#F41-G21#,+5-14<-,)+5#)1#32/)+5-17-,)+5#3,3#+)-#,/01)92#-G2,1#021F)1/7+<2#E2-h22+#-G2#-h)#

-25- #0G7525^ #Q,+7DDJ. # -G2 #74-G)15 # F)4+3 #29,32+<2 # F)1 # -17+5F21=7E,D,-,25 # ,+ #E)-G #7*2 #*1)405^#

6)h2921.#)D321#,+F7+-5#-17+5F21123#/)12#5J5-2/7-,<7DDJ#F1)/#)+2#-1,7D#-)#7+)-G21#-G7+#J)4+*21#

,+F7+-5.#7+3#*2+217DDJ#+22323#F2h21#-1,7D5#E2F)12#E2,+*#7ED2#-)#-17+5F21̂

W#F,15-#,/0)1-7+-#1254D-#-G7-#<)/25#)4-#F1)/#-G252#5-43,25#,5#-G7-.#7-#D275-#E2F)12#-G122#

J2715#)F#7*2.#,+F7+-5[#50)+-7+2)45#021F)1/7+<2#,+#-))D#52D2<-,)+#-75U5#,5#921J#0))1̂ #!92+#7F-21#

529217D#-1,7D5.#-G2,1#021F)1/7+<2#<G7+*25#D,--D2#)1#+)-#7-#7DD^#i+#<)+-175-.#32/)+5-17-,)+5#7+3#

,+5-14<-,)+5#EJ#7+#734D-#G2D0#,+F7+-5#75#J)4+*#75#&B#/)+-G5#D271+#-)#021F)1/#-G2#-75U#7+3#

-17+5F21#-G,5#+2hDJ#7<H4,123#U+)hD23*2#-)#)-G21#52-5#)F#-))D5^#i+#-G252#5-43,25.#G)h2921.#,-#,5#

3,FF,<4D-#-)#297D47-2#hGJ#-G2#,+F7+-5#+22323#7#32/)+5-17-,)+^#m75#,+F7+-5[#50)+-7+2)45#F7,D412#

342#-)#3,FF,<4D-,25#h,-G#45,+*#-))D5#7+3#4+3215-7+3,+*#-G2,1#F4+<-,)+#50)+-7+2)45DJa#Z1#h75#,-#

-) #3,FF,<4D-,25#h,-G#3,5<1,/,+7-,+*# -G2#F4+<-,)+7D # F1)/#+)+=F4+<-,)+7D # -))D5a#K2*,++,+*#EJ#

01252+-,+*#,+F7+-5#h,-G#)+DJ#)+2#-))D#7+3#7#*)7D#-)#E2#7--7,+23#h)4D3#G792#/732#,-#0)55,ED2#-)#

<)+-1)D#F)1#-G,5#,5542^

%$T$T<T%1I-99.9H%-%+55I%6:0%-8+.59

!f021,2+<25#-G7-#,+F7+-5#*7-G21#hG,D2#7<-,+*#,+#-G2#2+9,1)+/2+-#*4,32#-G2,1#7<-,)+5#)+#

-G2#0GJ5,<7D#h)1D3#jK7112--.#"79,5#{#>223G7/.#$SSxk.#7+3#,+<12752#-G2,1#0D7++,+*#7E,D,-,25^#

i+F7+-5#75#J)4+*#75#F)41#/)+-G5#)D3#-7U2#,+-)#7<<)4+-#971,7ED25#54<G#75#-G2#3,12<-,)+#7+3#-G2#

3,5-7+<2 # )F # 7+ # )EO2<- # 12D7-,92 # -) # -G2,1 # E)3J # ,+ # 0D7++,+* # -G2,1 # *1750,+* # j9)+ #6)F5-2+ #{#

?y++H9,5-.#&nBBk^#mG2+#021F)1/,+*#7#/)12#<)/0D2f#7<-,)+#54<G#75#45,+*#7#-))D.#,+F7+-5#G792#

529217D#54<<255,92#7<-,)+5#-)#021F)1/#,+#)1321#-)#7--7,+#-G2,1#*)7D^#IG2#F,15-#7<-,)+#,5#-)#*1750#

-G2#-))D.#hG,<G#125271<G215#G792#12F21123#-)#45,+*#971,)45#-21/5.#54<G#75#_*1750,+*#0G752g#

j()f # { # @/,-5/7+. # $SS%7k. # _7001)7<G # 0G752g # j(D7f-)+. # Y22+ # { #A<(71-J. # $SSTk # 7+3#

_0120717-,)+#0G752g#j(D7f-)+.#A<(71-J#{#Y22+.#$SSnkk^#IG2#52<)+3#7<-,)+#,5#-)#021F)1/#-G2#

-))D #7<-,)+ # ,-52DF. # EJ # -17+50)1-,+* # -G2 # -))D # -)h713 # -G2 #*)7D # j_-17+50)1-,+* #0G752g' #()f#{#

@/,-5/7+. #$SS%7k. #)1 # ,+ #)-G21 #h)135 # -) #700DJ # -G2 # -))D # -) # -G2 #*)7D # j_700D,<7-,)+ #0G752g'#

(D7f-)+#2-#7D^.#$SSnk^#Q)1#-G,5#1275)+.#-))D#452#071-,<4D71DJ#h2DD=7370-23#F)1#297D47-,+*#,+F7+-5[#

$$



(G70-21#$^#IG2#2/21*2+<2#)F#-))D#452

7<-,)+#0D7++,+*#j@/,-5/7+#{#()1E2--7.#$S&Sk^#IG252#-h)#0G7525#712#4547DDJ#297D47-23#,+#-h)#

3,5-,+<-#h7J5#,+#-))D#452#5-43,25'#j&k#-))D#*1750,+*#7+3#G7+3#<G7+*2#5-17-2*,25.#7+3#j$k#-,/2#-)#

*1750#)1#-)#7--7,+#-G2#*)7D^#I)#)41#U+)hD23*2.#7071-#F1)/#A<(71-J#2-#7D^[5#5-43,25#h,-G#-G2#

50))+ # j$SS&. # &nnnk. # )+DJ #)+2 # 2f021,/2+- # G75 # F)<4523 #)+ # ,+925-,*7-,+* # ,+F7+-5[ # 0D7++,+*#

7E,D,-,25#75#/7+,F25-23#,+#7# -))D #452#7<-,)+^ #()f#7+3#@/,-5/7+#j$SS%7k #297D47-23#,+F7+-5[#

*1750,+*#5-17-2*,25#,+#7#521,25#)F#12-1,297D#-75U5#h,-G#7#5-,<U#7+3#7#G))U^#i+#7+#271D,21#5-43J#j522 #

()f#{#@/,-5/7+#$SS%<k.#-G2#74-G)15#)E521923#-G7-#2FF2<-,92#-))D#452#7<-,)+5#h,-G#7#G))U#)1#7#

5-,<U#h212#275,21#-)#021F)1/#h,-G#7#5)#<7DD23#_5h220,+*#/)92/2+-g^#i-#,5#275,21#-)#021F)1/#

-G,5#/)92/2+-#54<<255F4DDJ#h,-G#-G2#G7+3#<)+-17D7-217D#-)#-G2#5,32#)F#-G2#)EO2<-#jh,-G#-G2#-))D#

,+#7#<2+-17D#0)5,-,)+#12D7-,92#-)#-G2#<G,D3k.#-)#_127D,M2#7#54,-7ED2#7D,*+/2+-#)F#-))D#7+3#)EO2<-.#,+ #

hG,<G#-G2#-))D # ,5 #G2D3#)1-G)*)+7D# -) # -G2#)EO2<-[5 #/)92/2+-#07-G#-G7-#5-12-<G25#3,7*)+7DDJ#

7<1)55#-G2#-7ED2g#j()f#7+3#@/,-5/7+.#$SS%7.#0^%T&k^#IG2#7,/#)F#-G,5#7<-,)+#0D7++,+*#5-43J#

h75#-)#297D47-2#<G7+*2#-G1)4*G#3292D)0/2+-#,+#-G2#3202+32+<J#)F#,+F7+-5[#*1750,+*#5-17-2*,25#

)+#-G2#0)5,-,)+#-G7-#-G2#-)J#G73#-)#E2#04DD23#,+#F1)/#j,+#7#G)D2#2,-G21#7-#-G2#,+F7+-5[#D2F-#)1#-G2,1 #

1,*G-.#522#Q,*^#Bk^#i+#7#F,15-#2f021,/2+-.#-G2J#01252+-23#-h)=#7+3#-G122=J271=)D3#,+F7+-5#h,-G#7#

<2+-17DDJ#7+3#G)1,M)+-7DDJ#0)5,-,)+23#5-,<U.#7+3#7#5/7DD#-)J#E2G,+3#-G2#5-,<U^#IG2#-)J#G73#-)#E2#

E1)4*G-#,+-)#7#G)D2#2,-G21#-)#-G2#D2F-#)1#-G2#1,*G-#5,32#)F#-G2#,+F7+-#j522#Q,*^#B7k^

Q,*412#B^#()+F,*417-,)+5#)F#-G2#-h)#2f021,/2+-5#)F#()f#{#@/,-5/7+.#$SS%7^#i+#E)-G#-75U5#j-%

7+3#Sk.#-G2#-)J5#h212#0D7<23#,+#7#<2+-17D#0)5,-,)+#E2G,+3#-G2#-))D^#IG2#-)J#G73#-)#E2#04DD23#,+#7#

G)D2#<D)52#-)#-G2#<G,D3.#2,-G21#)+#-G2#1,*G-#)1#-G2#D2F-#5,32#)F#-G2#-7ED2^#i+#E)-G#0,<-4125#G212#-G2#

G)D2#,5#,DD45-17-23#)+#-G2#D2F-#5,32#)F#-G2#54EO2<-^#i+ #S.#-G2#5,-47-,)+#h,-G#-G2#G)D2#-)#-G2#D2F-#

3)25#+)-#01252+-#7#<)+FD,<-.#hG21275#-G2#G)D2#-)#-G2#1,*G-#3)25#01252+-#7#<)+FD,<-#jQ1)/#()f#{#

@/,-5/7+#$SS%7k^

$T



(G70-21#$^#IG2#2/21*2+<2#)F#-))D#452

IG2 # 74-G)15 # F)4+3 #7 # 5,*+,F,<7+- # 3,FF212+<2. # ,+ # -21/5 #)F # G7+3 # <G),<2. #E2-h22+ # -G2#

*1750,+* # 5-17-2*,25 # )F # )D321 # ,+F7+-5. # hG) # *175023 # -G2 # -))D # /)12 # )F-2+ # h,-G # -G2 # G7+3#

<)+-17D7-217D#-)#-G2#-)J.#7+3#-G)52#)F#J)4+*21#,+F7+-5.#hG)#h212#/)12#,+FD42+<23#EJ#-G2,1#

1,*G-=G7+3#012F212+<2^#i-#,5#h)1-G#+)-,+*#G212#-G7-#-G2#74-G)15#3,3#+)-#-25-#,+3,9,347D#G7+3#

012F212+<2.#E4-#<)+5,32123#-G7-#,+F7+-5#h212#*2+217DDJ#1,*G-=G7+323^#6)h2921.#-G252#1254D-5#

<)+F,1/#A<(71-J[5 #)E52197-,)+5 #h,-G #J)4+*21 # ,+F7+-5 # 7+3 # 5,/0D21 # -75U5 # jA<(71-J #2- # 7D^.#

&nnnk^#i+#7#52<)+3#2f021,/2+-.#()f#7+3#@/,-5/7+#73323#7+#733,-,)+7D#<)+5-17,+-#-)#-G2#-75U#

EJ#120D7<,+*#7#5-,<U#h,-G#7#<7+2.#7+3#971J,+*#-G2#0)5,-,)+#)F#-G2#G))U#j2,-G21#-)#-G2#D2F-#)1#-)#

-G2#1,*G-'#522#Q,*#BSk^#m,-G#-G,5#+2h#<)+F,*417-,)+.#-G2#-75U#E2<7/2#75J//2-1,<7D.#hG,<G#<7+#

D273#,+F7+-5#-)#7#<)+FD,<-#,+#G7+3#<G),<2#E2-h22+#-G2#5,32#)F#-G2#G)D2#7+3#-G2#5,32#hG212#-G2#

F4+<-,)+7D#2f-12/,-J#)F#-G2#-))D#,5#D)<7-23^#IG2#1254D-5#5G)h23#-G7-#E)-G#2D2/2+-5#,+FD42+<23#

,+F7+-5[ # ,+,-,7D #G7+3#<G),<2#7+3#-G2,1#G7+3#<G7+*2#341,+*#-G2#-75U. #7- # -h)#7+3#-G122#J2715#

12502<-,92DJ^#IG2#74-G)15#2f0D7,+23#-G2#3,FF212+<2#,+#-G2#-h)=J271=)D35[ #0D7++,+*#5-17-2*,25#

E2-h22+#-G2#-h)#2f021,/2+-5#,+#-21/5#)F#021<20-,)+#)F#-G2#7FF)137+<2#)F#-G2#-))D^#m,-G#-G2#

<7+2.#-G2#)D321#,+F7+-5#,//23,7-2DJ#021<2,923#-G7-#-G2#-))D#7FF)1323#2+<D)5412#)F#-G2#)EO2<-.#

hG,<G#7<<)13,+*DJ#3,12<-23#-G2,1#<G),<2#-)#-G2#5,32#)F#-G2#G)D2#,+-)#hG,<G#-G2#)EO2<-#G73#-)#E2#

04DD23^

IG,5#5-43J#,DD45-17-25#G)h#,+F7+-5[#0D7++,+*#7E,D,-,25#712#/23,7-23#EJ#971,)45#,+-21+7D#

7+3#2f-21+7D#,+04-5^#i+-21+7D#F7<-)15.#,+#-G,5#2f7/0D2.#,+<D432#G7+3#7+3#/)-)1#012F212+<2.#75#

h2DD#75#32f-21,-J#h,-G#-G2#-))D^#!f-21+7D#F7<-)15#,+<D432#021<20-47D#5)41<25#)F#,+F)1/7-,)+^#IG2#

74-G)15 # 5-1255 # -G7- # -G252 # F7<-)15 # 712 # ,+-2*17-23 # -)*2-G21 # ,+ # 7 # _3J+7/,< # 7<-,)+=52D2<-,)+#

01)<255g#j()f#{#@/,-5/7+.#$SS%7k^

%$T$TBT%U-?.I.-,.+K%@0,:6:%95@0I+K%5E%+N0%+55I

WD)+*#h,-G#,+-21+7D#7+3#2f-21+7D#F7<-)15.#075-#2f021,2+<25#h,-G#7#-))D#7D5)#,+FD42+<2#

,+F7+-5[#7<-,)+5#7+3#0D7++,+*#7E,D,-,25.#+)-7EDJ#,+#-21/5#)F#-G2#FD2f,E,D,-J#)F#-G2#7<-,)+^#i+#)-G21#

h)135.#-G2#U+)hD23*2#h2#G792#)F#7#071-,<4D71#-))D#/7J#5)/2G)h#,+FD42+<2#)1#<)+5-17,+#)41#

452#)F#-G,5#-))D^#6212#h2#01252+-#529217D#5-43,25#,+925-,*7-,+*#-G2#2f-2+-#-)#hG,<G#F7/,D,71,-J#

h,-G#7#-))D#,+FD42+<25#,+F7+-5[#021F)1/7+<2#)F#7#071-,<4D71#7<-,)+.#7+3.#G)h#/4<G#2f021,2+<2#,5 #

+22323#-)#)E52192#54<G#7+#,+FD42+<2.#,F#7+J^

$l



(G70-21#$^#IG2#2/21*2+<2#)F#-))D#452

I)#-25-#-G,5#H425-,)+.#K7112--.#"79,5#7+3#>223G7/#j$SSxk#D))U23#7-#G)h#,+F7+-5[#01,)1#

2f021,2+<2 #h,-G #7 # -))D # ,+FD42+<23# -G2,1 #021F)1/7+<2#)F #7+#4+F7/,D,71 #7<-,)+^ #IG2#74-G)15#

GJ0)-G25,M23#-G7-.#342#-)#2f021,2+<2.#,+F7+-5#h)4D3#E2#D255#D,U2DJ#-)#452#7#F7/,D,71#-))D#-G7+#7+#

4+F7/,D,71 #)+2 # ,+ # 7+ #7001)01,7-2 #h7J# ,+ #7 #+)92D # 5,-47-,)+^ #IG2J# -25-23 #&$=&B #/)+-G=)D3#

,+F7+-5[#7E,D,-J#-)#D271+#7#+2h#-))D#7<-,)+#h,-G#2,-G21#7#F7/,D,71#-))D#j7#50))+k#)1#7#921J#5,/,D71#

E4-#+)92D#-))D#j522#Q,*^#nk#EJ#,/,-7-,)+^#IG2#7<-,)+#h75#-)#,+521-#-G2#2+3#)F#-G2#-))D#,+-)#7+#

)02+,+*#,+#7#E)f#,+#)1321#-)#5h,-<G#)+#7#D,*G-^#IG,5#U,+3#)F#7<-,)+#,5#+)-#+)92D#,+#-21/5#)F#-G2 #

12H4,123#/)-)1# 12021-),12. #75# ,+F7+-5#712#4523# -)# ,+521-,+*#)EO2<-5# ,+-)#7021-4125# F1)/#-G2#

E2*,++,+*#)F # -G2 #52<)+3#J271 #)F # D,F2^ #6)h2921. # -G2 # ,+F7+-5 #h212 #2f02<-23 #+2921 # -) #G792#

2+<)4+-2123 #7#5,-47-,)+#hG212# ,+521-,+*#5)/2-G,+*# ,+-)#7 #E)f#G73#7 #3,12<- #2FF2<- #54<G#75#

<745,+*#D,*G-# -)#E2#2/,--23^ # i+#G7DF #)F# -G2# -1,7D5. # -G2#)02+,+*#h75#5/7DD. #5)#-G7-#)+DJ# -G2#

5-17,*G-#2+3#)F#-G2#-))D#<)4D3#E2#,+521-23.#hG21275#-G2#E)hD#2+3#<)4D3#+)-^

Q,*412#n^#iDD45-17-,)+#)F#-G2#D,*G-#E)f.#-G2#+)92D#-))D#7+3#-G2#F7/,D,71#-))D#j50))+k#01252+-23#,+#

K7112--.#"79,5#{#>223G7/[5#F,15-#2f021,/2+-#j$SSxk^#K)-G#-))D5#G73#7#5-17,*G-#2+3#jG7+3D2k#

7+3#7#E)hD=2+3#jQ1)/#K7112--#2-#7D^.#$SSxk^

i+#7<<)137+<2#h,-G#-G2,1 #/7,+#GJ0)-G25,5. # -G2#74-G)15#F)4+3#-G7-# ,+F7+-5#h212#D255#

D,U2DJ#-)#452#-G2#F7/,D,71#50))+#7001)01,7-2DJ#j,^2^.#,+521-#-G2#5-17,*G-#2+3#hG2+#-G2#)02+,+*#

h75#5/7DDk.#,+#<)/071,5)+#h,-G#-G2#+)92D#-))D^#i+-2125-,+*DJ.#)D321#,+F7+-5#*175023#-G2#E)hD#

2+3#)F#E)-G#-))D5#/)12#)F-2+#-G7+#3,3#J)4+*21#,+F7+-5.#7+3#h212#7D5)#/)12#D,U2DJ#-)#<G7+*2#

G7+35#E2-h22+#-G2#*1750,+*#0G752#7+3#-G2,1#F,15-#7--2/0-#-)#,+521-#-G2#-))D^#;1,/7#F7<,2.#-G,5#

1254D-#522/5#-)#<)/02-2#h,-G#-G2#74-G)15[#F7/,D,71,-J#GJ0)-G25,5.#75#)D321#,+F7+-5#5G)4D3#G792#

/)12#2f021,2+<2#h,-G#-G2#50))+#-G7+#J)4+*21#,+F7+-5^#IG45.#)+#-G,5#GJ0)-G25,5.#)D321#,+F7+-5#

5G)4D3#G792#2f0125523#7#5-1)+*21#E,75#-)h713#7#F7/,D,71#7<-,)+#j,^2^.#*1750,+*#-G2#50))+#7-#-G2#

G7+3D2#17-G21#-G7+#7-#-G2#E)hD#2+3k#-G7+#J)4+*21#,+F7+-5^#IG2#74-G)15#71*423#-G7-#,+5-273#-G2#

)D321 # ,+F7+-5[ #7<-,)+5 # -)h713 # -G2 #50))+#h212 #/)12 #FD2f,ED2 # -G7+# -G)52 #)F #J)4+*21 # ,+F7+-5#

$C



(G70-21#$^#IG2#2/21*2+<2#)F#-))D#452

E2<7452#)F#7#12F,+2/2+-#)F#-G2,1#<)*+,-,92#7E,D,-,25^#A)12)921.#-G,5#7*2#2FF2<-#h75#+)-#F)4+3#,+#

7 # F)DD)h=40#2f021,/2+- #h,-G # ,+F7+-5 #h,-G,+ # -G2 #57/2#7*2 # 17+*2^ #IG,5 # 52<)+3#2f021,/2+-#

7,/23# -) # -25- # -G2 # F7/,D,71,-J #GJ0)-G25,5 #h,-G #7 # 5,+*D2 # -))D. # -G45 #2D,/,+7-,+* # -G2 #0)-2+-,7D#

3,FF212+<25#)F#5G702#E2-h22+#-G2#50))+#7+3#-G2#0129,)45#[+)92D#-))D[^#i+F7+-5#h212#F7/,D,71,M23#

341,+*#7#hG)D2#h22U#h,-G#-G2#021F)1/7+<2#)F#)+#7+#,+521-,)+#-75U#45,+*#-G2#57/2#+)92D#-))D#

75#-G2#)+2#01252+-23#,+#-G2#F,15-#2f021,/2+-#522+#,+##Q,*412#n#7E)92^#Z+2#*1)40#h75#-17,+23#-)#

*1750#-G2#-))D#7-#,-5#G7+3D2.#7+)-G21#*1)40#h75#-17,+23#-)#*1750#-G2#-))D#7-#-G2#E)hD#2+3.#7+3#7#

-G,13 # *1)40 # h75 # 7D-21+7-2DJ # -17,+23 # )+ # E)-G # -J025 # )F # *1750,+*^ # WF-21 # -G2 # )+2=h22U#

F7/,D,71,M7-,)+ #021,)3. # -G2 # ,+F7+-5 #h212 #01252+-23#h,-G # -h)#+)92D # -75U5' #7+# ,+521-,)+ # -75U#

12H4,1,+*#-G2/#-)#,+521- # -G2#5-17,*G- #2+3#)F# -G2#-))D # ,+-)#7+#)02+,+*.#7+3#7# -17<U,+*#-75U#

12H4,1,+*#-G2/#-)#452#-G2#E)hD#2+3^#IG2#1254D-5#5G)h23#5,*+,F,<7+-#E,7525#-)h713#-G2#F7/,D,71#

-J02#)F#*1750#hG2+#-1J,+*#-)#021F)1/#E)-G#)F#-G2#-75U5.#,+FD42+<,+*#54<<255#17-2^

m,-G#-G,5#07,1#)F#2f021,/2+-5.#-G2#74-G)15#5G)h23#-G7-#F7/,D,71,-J#j075-#2f021,2+<2k#

h,-G#7#-))D#+)-#)+DJ#,+FD42+<25#-G2#-J02#)F#7<-,)+5#-G7-#,+F7+-5#021F)1/#h,-G#-G2#-))D.#E4-#292+#

,+FD42+<25#-G2,1#,+,-,7D#7<-,)+#)+#-G2#-))D#,-52DF^#IG,5#F7/,D,71,-J#<7+#G792#7+#2FF2<-#292+#)+#7#

5/7DD#-,/2=5<7D2.#75#,+F7+-5#,+#-G2#52<)+3#2f021,/2+-#)+DJ#G73#)+2#h22U#)F#2f021,2+<2#h,-G#

-G2#+2h#-))D^#i+#F7<-.#@/,-5/7+#7+3#()f#j$SSBk#F)4+3#-G7-#292+#-G2#F7/,D,71,-J#7<<4/4D7-23#

h,-G,+#7#5,+*D2#5255,)+#<7+#,+FD42+<2#,+F7+-5[#7<-,)+#h,-G#7#-))D^#i+#7#F,15-#2f021,/2+-.#-G2J#

5-43,23#-G2#2f-2+-#-)#hG,<G#T=J271=)D3#<G,D312+[5#0129,)45#2f<D45,92#2f021,2+<2#)F#2,-G21#-G2#

[045G,+*#)1#04DD,+*#F4+<-,)+#)F#7+#P=5G7023#-))D#h)4D3#,+FD42+<2#-G2,1#021F)1/7+<2#hG2+#-G2#

*)7D#<G7+*23.#12H4,1,+*#-G2/#-)#021F)1/#-G2#)-G21#7<-,)+#j04DD,+*#)1#045G,+*#12502<-,92DJk^#

IG2J # F)4+3 # -G7- # F7/,D,71,M7-,)+ #h,-G #)+2 #071-,<4D71 # 7<-,)+ #341,+* # F)41 # <)+52<4-,92 # -1,7D5#

<127-25#7#E,75#-)h713#-G,5#7<-,)+#hG2+#-G2#*)7D#,5#<G7+*23#)+#-G2#F)DD)h,+*#-1,7D.#-G2)12-,<7DDJ#

12H4,1,+* # -G2 #<G,D3 # -) #021F)1/#7+)-G21 # 7<-,)+ # -) # 7<G,292 # -G2 #*)7D #)F # -G2 # -75U #2FF,<,2+-DJ^#

@,/,D71DJ.#,+#7#52<)+3#2f021,/2+-.#-G2J#-25-23#-G2#*1750,+*#5-17-2*,25#)F#T=J271=)D3#<G,D312+#

-)h713#7#50))+^#IG2#G7+3D2#)F#-G2#50))+#h75#01252+-23#<2+-17DDJ.#7F-21#G79,+*#E22+#01252+-23#

,+ #7 # D2F- #)1 # 1,*G- #)1,2+-7-,)+#341,+* #F)41 #<)+52<4-,92 # -1,7D5. # -G45 # ,+FD42+<,+*# ,+F7+-5[ #G7+3#

<G),<2#-)#*1750#-G2#50))+#j522#Q,*^#&Sk^

$%



(G70-21#$^#IG2#2/21*2+<2#)F#-))D#452

Q,*412#&S^#()+F,*417-,)+#)F#-G2#52<)+3#2f021,/2+-#)F#@/,-5/7+#{#()f.#$SSB^#IG2#50))+#h75#

01252+-23#F)41#-,/25#h,-G#,-5#G7+3D2#)1,2+-23#2,-G21#-)#-G2#1,*G-#)1#-G2#D2F-.#7+3#-G2+#01252+-23#

<2+-17DDJ#jQ1)/#@/,-5/7+##()f.#$SSBk^

W*7,+.#-G2#74-G)15#F)4+3#-G7-#G7+3#<G),<2#341,+*#-G2#F)41#F,15-#-1,7D5#,+FD42+<23#-G2#

,+F7+-5[#G7+3#<G),<2#hG2+#-G2#50))+#h75#01252+-23#<2+-17DDJ^

I)#54/#40. # -G252 #5-43,25 # 5G)h# -G7- # ,+F7+-5[ #075- # 2f021,2+<25 #h,-G #7 # -))D # 5-1)+*DJ#

,+FD42+<2#-G2#h7J#-G2J#452#,-^#i+F7+-5[#021F)1/7+<2#h,-G#F7/,D,71#-))D5#,+#+)92D#5,-47-,)+5#<7+#

E2#G7/02123#EJ#0129,)45#U+)hD23*2#)F#-G252#-))D5#-G7-#,+F7+-5#G792#7<H4,123^#i+#733,-,)+.#7#

921J#5G)1-#2f021,2+<2#h,-G#7#-))D#54FF,<25#-)#7FF2<-#7<-,)+5#-G7-#712#021F)1/23#h,-G#,-|54<G#75#

G)h#,-#,5#*175023^#I7U2+#-)*2-G21#h,-G#52<-,)+#$^$^T.#h2#522#-G7-#075-#2f021,2+<25.#,+-21+7D#7+3#

2f-21+7D#F7<-)15#7<-#-)*2-G21#,+#7#<)+-,+4)45#7+3#3J+7/,<#,+-210D7J#-)#32-21/,+2#G)h#,+F7+-5#

452#7#-))D#,+#E)-G#F7/,D,71#7+3#4+F7/,D,71#5,-47-,)+5^

%$T$T_T%:58.-I%I0-,9.9H%5E%+55I%6:0

"2/)+5-17-,)+5#)F#7#-))D#452#7<-,)+#<7+#F7<,D,-7-2#,+F7+-5[#4+3215-7+3,+*#7+3#452#)F#

-))D5#jKOy1UD4+3.#$S&&k^#W/)+*#-G2#5-43,25#)+#-G2#2/21*2+<2#)F#-))D#452#0129,)45DJ#325<1,E23#

,+#-G,5#<G70-21.#/)12#-G7+#G7DF#2f0D)123#,+F7+-5[#7E,D,-J#-)#021F)1/#7#-75U#h,-G#7#-))D#7F-21#)+2#

)1#/)12#32/)+5-17-,)+5#EJ#7+#734D-^#Q)1#2f7/0D2.#,+#-G2,1#-17+5F21#5-43,25.#E)-G#K1)h+#j&nnSk#

7+3#(G2+#7+3#@,2*D21#j$SSSk#5G)h23#-G7-#/)5-#<G,D312+#4+321#TS#/)+-G5#)F#7*2#F7,D23#-)#

50)+-7+2)45DJ#F,+3#7#5)D4-,)+#-)#01)ED2/5#12H4,1,+*#-G2/#-)#452#7#-))D#-)#12-1,292#7+#)EO2<-.#

$x



(G70-21#$^#IG2#2/21*2+<2#)F#-))D#452

E4-#-G7-#-G2J#<)4D3#54<<223#7F-21#32/)+5-17-,)+#EJ#7+#734D-#F1)/#&B#/)+-G5#)+h713^#i-#,5#

h)1-G#+)-,+*#-G7-#529217D#7E,D,-,25#h212#297D47-23#,+#-G,5#-J02#)F#-75U^#Q,15-.#<G,D312+#G792#-)#

52D2<-# -G2#<)112<-# -))D #j_<G),<2=-75Ugk #7+3#-G2+#-) #452#,- # -) #12-1,292#-G2#)EO2<- #j_12-1,297D=

-75Ugk^#IG45#,-#,5#+)-#5-17,*G-F)1h713#,+#-G252#<7525#-)#32-21/,+2#hG,<G#)F#-G252#54E=-75U5.#

12-1,297D#)1#<G),<2.#-G2#32/)+5-17-,)+#G2D023#-G2#<G,D312+#-)#021F)1/^

i+#5,/0D2#-))D#452#5,-47-,)+5.#hG212#,+F7+-5#712#01252+-23#h,-G#7#-))D#-G7-#,5#507-,7DDJ#

520717-23# F1)/# -G2#*)7D. # F2h#5-43,25 #G792# -25-23 # -G2 #2FF2<- #)F #32/)+5-17-,)+5 #)F # -G2# -))D#

7<-,)+^#Q)1#2f7/0D2.#,+#97+#P224h2+#2-#7D^[5#j&nnlk#2f021,/2+-5#,+925-,*7-,+*#-G2,1#+4/E21#)F#

)0217-,)+5#GJ0)-G25,5.#/)12#-G7+#G7DF#)F#-G2#<G,D312+#7*23#$&^C=$C#/)+-G5#E2+2F,-23#F1)/#

522,+*#7#32/)+5-17-,)+#)F#-G2#G))U#-75U^#W<<)13,+*#-)#K1)h+#j&nnSk.#,+F7+-5#<7+#E2+2F,-#F1)/#

-G2#32/)+5-17-,)+#)F#-))D#452#7<-,)+#7-#7#5-,DD=J)4+*21#7*2^#@G2#120)1-5#)+#7+#2f021,/2+-#EJ#

K1)h+#7+3#@D7--21J#j&nBx.#4+04ED,5G23#37-7.#,+#K1)h+.#&nnSk.#5G)h,+*#-G7-#&T=&B#/)+-G=)D35#

_<7+#D271+.#h,-G#7#32/)+5-17-,)+.#-)#2+9,5,)+#-G2#0),+-#)F#<)+-7<-g#E2-h22+#-G2#-)J#7+3#-G2#

-))D #jK1)h+.#&nnS.#0^&$Tk^ #6)h2921. #5,+<2#-)#)41#U+)hD23*2#-G,5#5-43J#G75#+)- #J2- #E22+#

04ED,5G23.#-G2#<)+3,-,)+5#,+#hG,<G#,+F7+-5#E2+2F,-#F1)/#-G2#32/)+5-17-,)+5#712#+)-#<D271̂ #IG2#

)+DJ#2f021,/2+-5#2f0D,<,-DJ#,+925-,*7-,+*#-G2#2FF2<-#)F#-G2#32/)+5-17-,)+#)F#-))D#452#7<-,)+5#,+#

J)4+* # ,+F7+-5 # 712 # -h) # 5-43,25 # <)+34<-23 # ,+ #0717DD2D. # )+2 #h,-G # ,+F7+-5 # j!552,DJ. #>732D #{#

Q7*713. #$S&Sk#7+3#7+)-G21 #5,/,D71 #5-43J#<)/071,+* #J)4+*# ,+F7+-5#7+3#/7<7H425#jQ7--)1,.#

K1292*D,21J. # K)5<). # A71M)<<G,. # !552,DJ # { # Q7*713. # $SSBk^ # K)-G # 5-43,25 # 297D47-23 # -G2#

021F)1/7+<2#)F#,+F7+-5#7*23#B#-)#&B#/)+-G5#)+#3,FF212+-#/27+5=2+3#-75U.#E)-G#50)+-7+2)45DJ#

7+3#7F-21#32/)+5-17-,)+^#A27+5=2+3#-75U5#)F#971J,+*#3,FF,<4D-J#h212#<G)52+.#,+#7<<)137+<2#

h,-G#-G2#7*2#)F#-G2#,+F7+-5^#IG45.#J)4+*21#,+F7+-5#jB=.#&S=#7+3#&$=/)+-G=)D35k#h212#-25-23#)+#

5,/0D2#-75U5#+)-#,+9)D9,+*#-G2#452#)F#-))D5^#i+F7+-5#)F#&C#/)+-G5#h212#-25-23#)+#7#17U2#-75U#

12H4,1,+*#-G2/#-)#12-1,292#7+#)4-=)F=127<G#-)J.#7+3#&B=/)+-G=)D35#h212#01252+-23#h,-G#7#E)f#

7+3#7#92D<1)=<)92123#5-,<U#-G7-#h)4D3#7DD)h#-G2/#-)#12-1,292#7+#)EO2<-#-G7-#h75#5-4<U#,+#-G2#

E)f^#i+F7+-5#h212#7ED2#-)#D271+#-G2#-75U5#EJ#)E52197-,)+#5-71-,+*#7-#&$#/)+-G5#)F#7*2^#IG45.#&C= #

7+3 # &B=/)+-G=)D35 # 54<<22323 # E2--21 # 7- # -G2 # -75U5 # ,+9)D9,+* # -))D # 452 # 7F-21 # )E5219,+* # ,-#

32/)+5-17-23^#i+#<)+-175-.#+)+2#)F#-G2#-25-23#/7<7H425#,+#Q7--)1,#2-#7D^#j$SSBk#h212#7ED2#-)#

5)D92#-G2#-75U#2,-G21#50)+-7+2)45DJ#)1#7F-21#)E52197-,)+^#!92+#7F-21#)E52197-,)+.#G)h2921.#-G2#

,+F7+-5[#54<<255#17-2#12/7,+23#12/71U7EDJ#D)h^#Q)1#2f7/0D2.#-G2#54<<255#17-2#)+#-G2#17U2#-75U#

7-#&C#/)+-G5#h75#71)4+3#TS~#7F-21#)E52197-,)+.#75#<)/07123#h,-G#&$~#50)+-7+2)45#54<<255^#

IG,5#,5#5)/2hG7-#5-1,U,+*#*,92+#-G7-.#75#120)1-23#,+#-G2#129,2h#)F#,+F7+-5[#3292D)0/2+-#)F#

)EO2<-#/7+,04D7-,)+5#7E)92#j522#52<-,)+#&.#-G,5#<G70-21k#-G7-#,+F7+-5#712#01)F,<,2+-#,/,-7-)15#)F#

$B



(G70-21#$^#IG2#2/21*2+<2#)F#-))D#452

5,/0D2#7<-,)+5#5-71-,+*#7-#B#/)+-G5#)F#7*2.#7+3#F)1#/27+5=2+3#-75U5#5-71-,+*#7-#&$#/)+-G5#)F#

7*2^#6)h2921.#-G212#,5#5-,DD#7#3271-G#)F#5-43,25#-G7-#5J5-2/7-,<7DDJ#,+925-,*7-2#-G2#3292D)0/2+-#

)F#,+F7+-5[#7E,D,-,25#-)#D271+#-)#452#-))D5#EJ#32/)+5-17-,)+#341,+*#-G2,1#52<)+3#J271#)F#D,F2^ #

IG45.#-G2#H425-,)+5#)F#hG2+#,+F7+-5#E2<)/2#52+5,-,92#-)#-G2#32/)+5-17-,)+#)F#7#-))D.#7+3#G)h#

3,12<-#7+3#,+3,12<-#32/)+5-17-,)+5#,+FD42+<2#G4/7+#,+F7+-5[#D271+,+*#)F#-))D5#12/7,+#)02+^

)@G)H(L(/$25(3&"/)2(%+2(-&'L(+)$3)&.()(5(%0(3-()$E)&$$/)6+(

IG2 #3292D)0/2+-7D # )1,*,+5 #)F # -G2 # <707<,-J # -) # 452 # -))D5 # G792 #E22+ # -G2 # 54EO2<- # )F#

<)+-1)9215J#,+#12<2+-#32<7325^#W#+4/E21#)F#021502<-,925#)+#G)h#-))D#452#3292D)05#,+#G4/7+#

,+F7+-5#7+3#+)+=G4/7+#7+,/7D5#G792#E22+#71-,<4D7-23^#Z+2#32E7-2#<)+<21+5#-G2#H425-,)+#)F#

hG2-G21#45,+*#-))D5#12H4,125#52+5,-,9,-J#-)#0GJ5,<7D#01,+<,0D25.#)1#hG2-G21#+)#071-,<4D71#F)1/#

)F#<7457D#4+3215-7+3,+*#,5#12H4,123#-)#452#-))D5#jA<()1/7<U.#6)21D#{#K4--21F,DD.#$S&&k^#Q1)/#

-G,5#H425-,)+#71,525#-G2#52<)+3#/7,+#32E7-2'#,F#-))D#452#,+3223#,+9)D925#<7457D#4+3215-7+3,+*.#

G)h#3)25#-G,5#<7457D#<)*+,-,)+#71,52a#IG1)4*G#hG7-#/2<G7+,5/5#3)25#<7457D#4+3215-7+3,+*#)F#

-))D#452#3292D)0a#IG,5#52<-,)+#01252+-5#7+#)9219,2h#)F#-G2#3,FF212+-#021502<-,925#)+#-G252#

,55425#01252+-23#-)#2f0D7,+#-G2#2/21*2+<2#-G2#7E,D,-J#-)#452#-))D5^

%<T"T%V50:%+55I%6:0%,0^6.,0%8-6:-I%69/0,:+-9/.9Hb

KJ#32F,+,-,)+. #/27+5=2+3#E2G79,)415# ,+9)D92 #7--7,+,+*#7#325,123 #*)7D #EJ#/27+5#)F#

,+-2+-,)+7D#7<-,)+5^#K4-#3)25#021F)1/,+*#-G)52#_,+-2+-,)+7D#7<-,)+5g#+2<25571,DJ#,/0DJ#7#-142#

4+3215-7+3,+*#)F#-G2#/2<G7+,<7D#12D7-,)+5#E2-h22+#-G252#7<-,)+5#7+3#-G2#325,123#2FF2<-a#P2-#45#

-7U2#-G2#2f7/0D2#)F#-G2#F,15-#/27+5=2+3#E2G79,)41#-G7-#2/21*25#,+#,+F7+-5#341,+*#-G2,1#F,15-#

J271#)F#D,F2'#04DD,+*#7#<D)-G#-)#E1,+*#<D)521#7+#)EO2<-#-G7-#,5#D7J,+*#)+#-)0#)F#,-^#m,DD7--5[#j&nBlk#

)E521923#-G7-#%=/)+-G=)D3#,+F7+-5#h212#7ED2#-)#54<<255F4DDJ#E1,+*#-G2#)EO2<-#,+-)#127<G#EJ#

04DD,+*#-G2#<D)-G^#IG,5#E2G79,)41#h75#2f0125523#,+#-G2#7E52+<2#)F#7#<D271#4+3215-7+3,+*#)F#-G2#

12D7-,)+5#E2-h22+#-G2#<D)-G#7+3#-G2#)EO2<-.#75#hG2+#01252+-23#h,-G#-h)#<D)-G5.#)+DJ#)+2#)F#

-G2/#5400)1-,+*#7+#)EO2<-.#-G2#5,f=/)+-G=)D35#<G)52#7#<D)-G#7-#17+3)/.#,+3202+32+-DJ#)F#-G2#

0)5,-,)+#)F#-G2#)EO2<-^#;,7*2-#j&nT%w&nC$k#32F,+23#-G252#/27+5=2+3#E2G79,)415#h,-G)4-#<D271#

,+-2+-,)+#75#-17+5,-,)+7D#E2G79,)415.#hG212#,+F7+-5#<7+#021F)1/#-G2#-75U#2FF2<-,92DJ.#E4-#712#+)-#

7ED2 # -) # 2FF2<-,92DJ #021<2,92 # -G2 # 5)D4-,)+ # 75 # 54<G^ # i+ # -G2,1 # 129,2h#)F # <)*+,-,92 # 5U,DD5 # 7+3#

7E,D,-,25#,+#-))D#452#7+3#-))D#/7U,+*.#K45G+2DD.#@,3/7+#7+3#K14**21#j$SS%k#7D5)#17,523#-G,5#

H425-,)+#7E)4-#-G2#+223#-)#4+3215-7+3#-G2#/2<G7+,<7D#12D7-,)+5#E2-h22+#/27+5#7+3#2+3^#IG2J#

$n



(G70-21#$^#IG2#2/21*2+<2#)F#-))D#452

12F21#-)#-G2#2f7/0D2#)F#@<GD25,+*21#7+3#P7+*21#j&nnnk.#hG)#-25-23#,+F7+-5#7*23#B#7+3#&$#

/)+-G5#)+#7#-))D#452#-75U.#75#h2DD#75#7#<D)-G=04DD,+*#-75U#5,/,D71#-)#-G2#)+2#F1)/#m,DD7--5 #

j&nnnk^#Z+2#*1)40#)F#,+F7+-5#h75#01252+-23#h,-G#-G2#-75U#j04DD,+*#2,-G21#7#<D)-G#)1#7#G))U#-)#

12-1,292#7+#)4-=)F=127<G#-)Jk.#529217D#-,/25.#h,-G#-G2#-)J#0)5,-,)+23#2,-G21#,+#<)+-7<-#)1#+)-#,+#

<)+-7<-#h,-G#-G2#-))D^#IG2J#5G)h23#-G7-#,+F7+-5#75#J)4+*#75#B#/)+-G5#h212#7ED2#-)#452#-G2#

<D)-G#-)#,+-2+-,)+7DDJ#12-1,292#-G2#-)J.#7+3#-G7-#&$=/)+-G=)D35#54<<22323#)+#-G2#G))U#-75U^#i+#7#

52<)+3#2f021,/2+-.#-G2J#<)+-175-23#-G252#)E52197-,)+5#h,-G#)E52197-,)+5#)F#,+F7+-5#hG)#G73#

+)#3,12<-#7<<255#-)#-G2#G))U#)1#-G2#-))D.#E4-#hG)#h212#5G)h+#9,547D #3,50D7J5#)F#0)55,ED2#

921545#,/0)55,ED2#9215,)+5#)F#-G2#021F)1/7+<2#)F#57/2#-75U5#j-G2#-)J#E2,+*#12-1,2923#h,-G#-G2#

G))U#)1#-G2#<D)-G.#,+#<)+3,-,)+5#2,-G21#)F#<)+-7<-#)1#+)#<)+-7<-k^#i+#-G2#_,/0)55,ED2g#<)+3,-,)+.#

-G2#-)J#70027123#-)#E2#12-1,2923#h,-G)4-#<)+-7<-#h,-G#-G2#G))U#)1#-G2#<D)-G^#IG2#74-G)15#F)4+3#

7#32D7J#E2-h22+#-G2#7*25#hG212#,+F7+-5#<)4D3#021F)1/#-G2#-h)#/27+5=2+3#-75U5#j,^2^.#B#/)+-G5#

F)1#-G2#<D)-G#7+3#&$#/)+-G5#F)1#-G2#-))Dk#7+3#-G2#7*25#hG212#,+F7+-5#3,50D7J23#3,5<1,/,+7-,92#

/27+#D))U,+*#-,/25#E2-h22+#0)55,ED2#7+3#,/0)55,ED2#292+-5#j&$#/)+-G5#F)1#-G2#<D)-G.#7+3#

7E)92#&$#/)+-G5#F)1#-G2#G))Uk^#IG2#125271<G215#,+-21012-23#-G2,1#1254D-5#75#7#3292D)0/2+-7D#

5G,F-#E2-h22+#<7457D#7<-,)+#7+3#<7457D#021<20-,)+.#F1)/#7#;,7*2-,7+#0),+-#)F#9,2h^#IG2#F7<-#

-G7-#-G2#,+F7+-5#<)4D3#452#-G2#G))U#E2F)12#5G)h,+*#<)/0D2-2#<7457D#4+3215-7+3,+*#5400)1-5#

-G2#GJ0)-G25,5#-G7-#-))D#452#3)25#+)-#+2<25571,DJ#,/0DJ#-G7-#-G252#<)*+,-,92#7E,D,-,25#712#,+#

0D7<2^

6)h2921.#F1)/#7#<1,-,<7D#0),+-#)F#9,2h.#-h)#7502<-5#)F#-G252#1254D-5#/21,-#2f7/,+7-,)+^#

Q,15-.#-G2#5-43J#5-)0023#7-#&$#/)+-G5.#7+3#-G2#74-G)15#3,3#+)-#<)+-,+42#-25-,+*#-G2#D))U,+*=

-,/2#07173,*/#F)1#-G2#G))U#-75U#7-#7#D7-21#7*2#-)#012<,52DJ#32-21/,+2#-G2#7*2#7-#hG,<G#,+F7+-5#

7<-47DDJ#3,5<1,/,+7-2 #E2-h22+#0)55,ED2#7+3#,/0)55,ED2#292+-5# j,F # -G2J#3)#3,5<1,/,+7-2k^ #W#

52<)+3#0),+-#,5#-G2#74-G)15[#,+-21012-7-,)+#)F#_54<<255F4Dg#E2G79,)415#)+#-G2#G))U#-75U^#i+#-G2#

+)=<)+-7<-#<)+3,-,)+#)F#-G2#7<-,)+=071-#)F#-G2#2f021,/2+-.#7#-1,7D#h75#<D755,F,23#75#54<<255F4D#

hG2+ # ,+F7+-5 # _)FF2123 # -G2 # -))D # -) # -G2 #2f021,/2+-21g #)1 # _31)0023 # -))D #)+ # -G2 # FD))1. # 2-<^g#

j@<GD25,+*21#{#P7+*21.#$SSS.#0^#&nBk^#IG252#E2G79,)415#h212#,+-21012-23#75#29,32+<2#-G7-#-G2#

,+F7+-5#G73#4+3215-))3#-G7-#-G2#-))D#7+3#-G2#-)J#h212#+)-#,+#-G2#7001)01,7-2#507-,7D#<)+3,-,)+5#

-)#7DD)h#-G2/#-)#5)D92#-G2#-75U^#6)h2921.#,-#<)4D3#7D5)#E2#GJ0)-G25,M23#-G7-#54<<255#,+#-G2#

<)+-7<-#<)+3,-,)+#h75#342#-)#-G2#01)f,/,-J#)F#-G2#-))D#7+3#-G2#-)J#,+#,-52DF.#75#-G2#-)J#D7J#,+#-G2 #

-17O2<-)1J#)F#-G2#-))D#7+3#-G45#<)4D3#E2#12-1,2923#h,-G)4-#-G2#,+F7+-[5#-G,+U,+*#7E)4-#-G2#-))D#75#

7#-))D^#IG45.#,+#-G2#+)=<)+-7<-#<)+3,-,)+.#E2G79,)415#54<G#75#*,9,+*#)1#3,5<713,+*#-G2#-))D#/7J#

12FD2<-#-G2#,+F7+-5[#,+7E,D,-J#-)#F,*412#)4-#hG7-#-)#3)#h,-G#-G2#G))U.#17-G21#-G7+#7+J#F)1/#)F#

TS



(G70-21#$^#IG2#2/21*2+<2#)F#-))D#452

54<<255^#@<G/4<UD21#j$S&&k#7D5)#17,523#-G,5#,5542#,+#7#3,5<455,)+#)F#@<GD25,+*21#7+3#P7+*21[5#

5-43J.#7+3#)+#G,5#)h+#1254D-5#)+#7#5,/,D71#2f021,/2+- #j(G2+*#{#@<G/4<UD21. #$SSBk^ #IG2#

74-G)15#75U23#B=.#&$=#7+3#&%=/)+-G=)D3#,+F7+-5#-)#021F)1/#7#5,/,D71#-))D#7<-,)+#h,-G#7#G))U.#

7+3#-)#3,5<1,/,+7-2#E2-h22+#0)55,ED2#7+3#,/0)55,ED2#-))D#452#292+-5^#WD-G)4*G#-G2J#F)4+3#7*2#

3,FF212+<25#,+#-G2#7<-,)+#-75U.#h,-G#&$=#7+3#&%=/)+-G5#)D35#021F)1/,+*#E2--21#-G7+#J)4+*21#

,+F7+-5.#-G2J#)E521923#-G7-#+)+2#)F#-G2#,+F7+-5#32/)+5-17-23#-14DJ#<)/02-2+-#-))D#452^#!92+#7-#

&%#/)+-G5.#7DD#,+F7+-5[#021F)1/7+<2#h75#F71#F1)/#-G2#G,*G25-#5<)12#)F#-142#<)/02-2+<J#,+#-))D#

452 # j@<G/4<UD21. # $S&&. # 0^ # $Clk^ # i+ # <)+-175-. # 7+3 # 5,/,D71DJ # -) # @<GD25,+*21 # 7+3 # P7+*21[5#

0123,<-,)+#,+#-G2#9,5,)+#071-#)F#-G2,1#2f021,/2+-.#-G2J#F)4+3#-G7-#&%=/)+-G=)D35#h212#7ED2#-)#

3,5<1,/,+7-2#E2-h22+#0)55,ED2#7+3#,/0)55,ED2#292+-5^#IG252#D7--21#1254D-5#<7DD#,+-)#H425-,)+#-G2 #

<)+<D45,)+#)F#@<GD25,+*21#7+3#P7+*21#7E)4-#-G2#012<232+<2#)F#<7457D#021<20-,)+#)921#<7457D#

7<-,)+#,+#7#-))D#452#5,-47-,)+^

%<T$T%ZN0%85H9.+.@0%C0,:C08+.@0

W<<)13,+*# -) # -G2#<)*+,-,92 #021502<-,92. # -))D #452#E2G79,)415# F,+3 # -G2,1 #)1,*,+5# ,+ #7#

<)*+,-,92#<G7+*2#D273,+*#-)#7#54332+#,+5,*G-#,+-)#-G2#0)-2+-,7D#<)++2<-,)+#E2-h22+#-G2#-))D#

7+3#-G2#*)7D^ #IG,5# ,+5,*G- # ,5 #012<2323#EJ#7#021,)3#)F#4+54<<255F4D # -1,7D5. #75#325<1,E23#EJ#

YyGD21#j&n$Ck#,+#G,5#521,25#)F#2/0,1,<7D#)E52197-,)+5#,+#<70-,92#<G,/07+M225^#W+-G1)0),3#7025#

712#*))3#/)32D5#-)#,+925-,*7-2#-G2#H425-,)+#)F#G)h#-))D#452#E2G79,)415#2/21*2#75#-G2J#5G712#

/)12#-17,-5#h,-G#G4/7+5#j54<G#75#E)3J#7+3#E17,+#5-14<-4125k#-G7+#h,-G#_D)h21#7025g#jYyGD21.#

&n$C.#0^&k.#E4-#hG)#712#7D/)5-#+2921#<)+F1)+-23#-)#54<G#01)ED2/5.#<)+-171J#-)#G4/7+#734D-5#

hG)#2+<)4+-21#54<G#5,-47-,)+5#,+#-G2,1#2921J37J#D,F2^#YyGD21#01252+-23#+,+2#<G,/07+M225#h,-G#

3,FF212+-#/27+5=2+3#-75U5.#7/)+*#-G2/#-75U5#,+9)D9,+*#-G2#452#)F#2f-21+7D#)EO2<-5#-G7-#h212#

7D1273J#01252+-#,+#-G2#2+9,1)+/2+-^#YyGD21#)F-2+#)E521923#-G7-#-G2#7+,/7D5#3,3#+)-#5)D92#-G2#

-75U5#50)+-7+2)45DJ.#E4-#F,15-#5G)h23#5,*+5#)F#*127-#F145-17-,)+^#IG2#F)DD)h,+*#-2f-#jK)f#&k#,5#7#

1201252+-7-,92#2f-17<-#)F#-G2#E2G79,)415#-G7-#YyGD21#)E521923#,+#-G2#+,+2#<G,/07+M225^#i+#-G,5#

2f-17<-.#>4297.#7#F2/7D2#<G,/07+M22.#,5#F7<23#h,-G#7+#)4-=)F=127<G#E7+7+7#5-7+3,+*#)4-5,32#)F#

-G2#<7*2^

T&



(G70-21#$^#IG2#2/21*2+<2#)F#-))D#452

K)f#&'#!f-17<-#F1)/#YyGD21#j&n$Ck.#ZN0%?09+-I.+K%5E%AC0:.#0^#TT^

W00D,23 # -) #G4/7+ #,+F7+-5 # -G2 #<)*+,-,92 #021502<-,92 #0123,<-5 #7 #3,5<)+-,+4,-J# ,+ # -G2#

3292D)0/2+- # )F # -G2,1 # <707<,-J # -) # /7+,04D7-2 # )EO2<-5. # 7+3 # /)12 # 2502<,7DDJ # -))D5^ # IG,5#

3,5<)+-,+4,-J#,5#7--1,E4-23#-)#<)*+,-,92#<G7+*25#D273,+*#-)#-G2#54332+#4+3215-7+3,+*#)F#7+#

)EO2<-[5#F4+<-,)+7D,-J#75#7#-))D^#@4<G#<)*+,-,92#<G7+*25#712#D,+U23#-)#)-G21#+2hDJ#7<H4,123#

U+)hD23*2.#54<G#75#0GJ5,<7D#U+)hD23*2#7E)4-#)EO2<-5#j2^*^.#6250)5#{#K7,DD71*2)+.#$SS%.#F)1#

,+F7+-5[#U+)hD23*2#7E)4-#5400)1-,+*#)EO2<-5k.#U+)hD23*2#7E)4-#/27+5=2+3#E2G79,)415#j2^*^.#

m,DD7--5.#&nnnk.#-G2#7E,D,-J#-)#1201252+-#292+-5#)1#)EO2<-5#/2+-7DDJ#j2^*^.#;,7*2-.#&nT%w&nC$k#

7+3 # 2+G7+<23 # 7--2+-,)+7D # 5U,DD5 # j2^*^. # K45G+2DD #{ #K)431274. # &nnBk^ #6)h2921. #A7-G25)+#

j&nT&k.#,+#G,5#120D,<7-,)+#)F#YyGD21[5#2f021,/2+-5#h,-G#J)4+*#,+F7+-5.#,+925-,*7-23#hG2-G21#

,+F7+-5#7*23#-h)#-)#-G122#J2715#h)4D3#5G)h#7#32*122#)F#,+5,*G-#5,/,D71#-)#<G,/07+M225#hG2+#

<)+F1)+-23#h,-G#5,/,D71#01)ED2/=5)D9,+*#-75U5^#IG2#74-G)1#120)1-23#-G7-.#7-#D275-#E2F)12#-G122#

J2715#)F#7*2.#,+F7+-5#1712DJ#5)D923#-G2#-75U#EJ#,+5,*G-^#IG2#E2G79,)415#G2#)E521923#)+#3,FF212+-#

5-1,+* #7+3# -))D # -75U5 #h212 #<D)521 # -) # 5,/0D2 # -1,7D=7+3=211)1. #75 # -G2 #<G,D312+ #/732#0),+-,+*#

*25-4125#7+3#-1,23#)4-#971,)45#)EO2<-#/7+,04D7-,)+5#E2F)12#292+-47DDJ#54<<223,+*#)+#-G2#-75U5^#

%<T<T%ZN0%C0,80C+.593-8+.59%C0,:C08+.@0

P)<U/7+ # j$SSS. # 522 # 7D5) #V,E5)+ #{ # ;,<U. # $SSSk # 01252+-23 # -G2 # 021<20-,)+=7<-,)+#

021502<-,92#)+#-G2#3292D)0/2+-#)F#-))D#452#,+#,+F7+<J^#Z+#-G,5#9,2h.#-))D#452#71,525#F1)/#7#

<4/4D7-,92#1254D-#)F#,+F7+-5[#52+5)1,/)-)1#2f0D)17-,)+5#341,+*#-G2,1#F,15-#J271#)F#D,F2^#Z+#-G2#

E75,5#)F#-G252#021<20-,)+=7<-,)+#2f021,2+<25.#,+F7+-5#3292D)0#-G2,1#/7+47D#5U,DD5#7+3#32f-21,-J.#

7+3 # *17347DDJ # D271+ # 7E)4- # )EO2<-=)EO2<- # ,+-217<-,)+5. # 75 # 325<1,E23 # ,+ #;,7*2-[5 # 7<<)4+- # )F#

52+5)1,/)-)1#3292D)0/2+-^#i+#-G2#021<20-,)+=7<-,)+#9,2h.#7+3#,+#<)+-175-#h,-G#-G2#<)*+,-,92#

9,2h.#-G2#2/21*2+<2#)F#-))D#452#,5#2/E23323#,+#7#<)+-,+4)45#3292D)0/2+-7D#01)<255#-G7-#14+5#

F1)/#271DJ#2f0D)17-)1J#E2G79,)415#-)#/)12#<)/0D2f#/7+,04D7-,)+5#7+3#/27+5=2+3#E2G79,)415#

54<G#75#-))D#452^#W<-,)+#521925#G212#75#7#/23,7-)1#F)1#U+)hD23*2#7E)4-#-G2#7FF)137+<25#)F#

T$

_@G2#*17505#7-#,-.#97,+DJ#)F#<)4152.#7+3#-G2+#E2*,+5#-G2#<G717<-21,5-,<#<)/0D7,+-#)F#-G2#<G,/07+M22'
5G2#-G145-5#E)-G#D,05|2502<,7DDJ#-G2#D)h21|F)1h713.#F)1#7#<)40D2#)F#,+<G25.#*7M25#,/0D)1,+*DJ#7-#-G2
)E521921.#4--215#hG,/021,+*#5)4+35.#7+3#F,+7DDJ#FD,+*5#G2152DF#)+#-)#-G2#*1)4+3#)+#G21#E7<U|7#*25-412
/)5-#2D)H42+-#)F#32507,1.#hG,<G#/7J#E2#)E521923#)+#)-G21#)<<75,)+5#75#h2DD^#IG45.#E2-h22+#D7/2+=
-7-,)+5#7+3#2+-127-,25.#5)/2#-,/2#075525.#4+-,D|7E)4-#5292+#/,+4-25#7F-21#-G2#F14,-#G75#E22+#2fG,E,-23
-)#G21|5G2#54332+DJ#<75-5#7#D))U#7-#-G2#5-,<U.#<27525#G21#/)7+,+*.#52,M25#-G2#5-,<U.#5-12-<G25#,-#)4-#)F
-G2#<7*2.#7+3#54<<2235.#-G)4*G#5)/2hG7-#<D4/5,DJ.#,+#317h,+*#-G2#E7+7+75#h,-G,+#71/[5#D2+*-G^g



(G70-21#$^#IG2#2/21*2+<2#)F#-))D#452

)EO2<-5. # E4- # 3)25 #+)- # +2<25571,DJ # 12H4,12 # 5)/2 #+2h # D292D # )F # 1201252+-7-,)+ # j@<G/4<UD21.#

$S&&k^#Z+#-G,5#9,2h.#-G2#5-43J#)F#-G2#2/21*2+<2#)F#-))D#452#5G)4D3#5-71-#7-#7#921J#271DJ#5-7*2#,+ #

3292D)0/2+-.#-)#7DD)h#F)1#-G2#<)+-,+4)45#297D47-,)+#)F#,+F7+-5[#021<20-47D#7+3#/)-)1#5U,DD5#

F1)/#5,/0D2#)EO2<-#/7+,04D7-,)+5#4+-,D#-G2#E2*,++,+*#)F#-))D#452#jV421,+.#Y1�*21#{#Y17F-. #

$S&Tk^ #Q)1 #2f7/0D2. # -G2 #5-43J#)F # ,+F7+-5[ #07--21+5 #)F #E7+*,+*#)EO2<-5 #)+ #541F7<25 #5G)4D3#

01)9,32 #/27+,+*F4D # ,+F)1/7-,)+#)+# -G2 #h7J# ,+F7+-5 # D271+ #7E)4- # -G2 #0)55,ED2 # F4+<-,)+5 #)F#

)EO2<-5. # 54<G # 75 # G7//21,+* # jY7G15. # R4+* #{ #P)<U/7+. # $S&$z #V12,F #{ #>223G7/. # $S&&z#

P)<U/7+. # $SSSk^ #IG2 # 2f01255,)+ # )F # <)/0D2f #/7+,04D7-)1J # E2G79,)415 # G75 # 7D1273J # E22+#

0),+-23 #)4- # 75 # 7 # 0)55,ED2 # 012<415)1 #)F # -))D # 452^ #Q)1 # 2f7/0D2. #t74<D7,1 # 7+3 #K713 # j&nBTk#

120)1-23 # -G7- # G4/7+ # ,+F7+-5 # 021F)1/ # /)12 # <)/0D2f # /7+,04D7-)1J # E2G79,)415 # j54<G # 75#

E,/7+47D#2f0D)17-,)+5.#2f0D)1,+*#)EO2<-5#hG,D2#G)D3,+*#-G2/.#2-<^k#-G7+#J)4+*#<G,/07+M225#

7+3 # E)+)E)5^ # A)12)921. # G4/7+ # <G,D312+ # 3292D)0 # <)/0D2f # 5U,DD5 # 921J # 271DJ # ,+ # -G2,1#

3292D)0/2+-. #hG21275 # 54<G # 5U,DD5 # 712 # )+DJ #01252+- # 341,+* # 734D-G))3 # -G252 #)-G21 # 01,/7-2#

502<,25^#Q1)/#7#5,/,D71#021502<-,92.#Y2+h713.#@<GD)2*D.#?4-M.#m2,1.#K4*+J71#7+3#Y7<2D+,U#

j$S&&k#5G)h23#-G7-#-))D=45,+*#<1)h5#3292D)023#5,*+,F,<7+-DJ#/)12#<)/E,+7-)1J#E2G79,)415#

h,-G#)EO2<-5#E2F)12#45,+*#-))D5.#hG,D2#-G2#-2+32+<J#,+#+)+=-))D=45,+*#<1)h5#h75#F)1#-G252#

E2G79,)415#-)#32<12752#7+3#3,5700271̂

%<TBT%758.-I%.9EI60980

IG2#-G122#021502<-,925#325<1,E23#7E)92#3)#+)-#502<,FJ#-G2#1)D2#)F#5)<,7D#,+FD42+<2#,+#

-G2#-17+5/,55,)+#7+3#D271+,+*#)F#-))D=45,+*#5U,DD5^#64/7+5#5G)h#<)/0D2f#5)<,7D#E2G79,)415.#

,+9)D9,+*#+)-#)+DJ#,/,-7-,)+#E4-#7D5)#-27<G,+*#7+3#<)/0D2f#<)DD7E)17-,92#7<-,9,-,25#jt7252+.#

$S&$k^#@29217D#7+,/7D#502<,25.#7+3#2502<,7DDJ#+)+=G4/7+#01,/7-25.#2+*7*2#,+#3,FF212+-#F)1/5#

)F # 5)<,)=<4D-417D # -17+5/,55,)+. # E4- # -) # 7 # D,/,-23 # 2f-2+- # ,+ # <)/071,5)+ # -) # G4/7+ # 5)<,7D#

E2G79,)415^#I)/752DD)#j&nnnk#129,2h23#-G2#5)<,7D#E2G79,)415#-G7-#+)+G4/7+#01,/7-25#3)#+)-#

2f01255#,+#-G2,1#+7-417D#2+9,1)+/2+-5'#0),+-,+*#)EO2<-5#)4-#-)#)-G215.#G)D3,+*#7+3#5G)h,+*#

)EO2<-5 # -) # )-G215. # 7<-,92DJ #)FF21,+* #)EO2<-5 # -) # )-G215. # 7+3 #/)5- # ,/0)1-7+-DJ. # ,+-2+-,)+7DDJ#

-27<G,+*#+2h#E2G79,)415#-)#)-G215^#I)#7#D,/,-23#2f-2+-.#-G2#,+FD42+<2#)F#5)<,7D#,+-217<-,)+5#,+#

-G2#D271+,+*#)F#-))D#452#341,+*#3292D)0/2+-#G75#E22+# #733125523#E)-G#,+#G4/7+#,+F7+-5#j75#

325<1,E23#,+#-G2#0129,)45#52<-,)+k#7+3#7+,/7D5^#Q)1#,+5-7+<2.#-h)=J271=)D3#G4/7+#,+F7+-5#h212#

120)1-23 # -) # ,/,-7-2 # 7 # -))D # 452 # 7<-,)+ # 5,*+,F,<7+-DJ #/)12 # -G7+ # ,-5 # *)7D # jU+)h+ # 75 # _-142#

,/,-7-,)+gk.#hG21275#J)4+*#<G,/07+M225#712#/)12#D,U2DJ#-)#1201)34<2#-G2#*)7D#-G7+#-G2#7<-,)+#

TT



(G70-21#$^#IG2#2/21*2+<2#)F#-))D#452

j7D5) # <7DD23 # _2/4D7-,)+g. # >7*2DD. # ZD*4,+. # I)/752DD). # &nnTk^ # KJ # 1201)34<,+* # -G2#

32/)+5-17-)1[5#7<-,)+#j2^*^.#45,+*#7#17U2#-)#12-1,292#7+#)EO2<-k.#7+#,+3,9,347D#,5#/)12#D,U2DJ#-)#

3,5<)921#-G2#7FF)137+<2#)F#-G2#-))D#,-52DF#-G7+#hG2+#-G2J#-1J#-)#1201)34<2#)+DJ#-G2#*)7D#j2^*^.#

12-1,29,+*#7+#)EO2<- #EJ#7+J#/27+5k^ #t74<D7,1 # j&nnTk#0),+-23#)4- #7+)-G21 #5)<,7D #3,FF212+<2#

E2-h22+#O492+,D2#<G,/07+M225#7+3#G4/7+#,+F7+-5#,+#G,5#<)/0717-,92#120)1-#)+#-))D#452#7+3#

)EO2<- #/7+,04D7-,)+# ,+ # -G2# -h)#502<,25 # j&nnTk' #G4/7+#,+F7+-5#7+3#734D-5 #)F-2+#2+*7*2# ,+#

/4-47D#<)//4+,<7-,)+#341,+*#/7+,04D7-)1J#E2G79,)415.#hG21275#734D-5[#<G,/07+M225#3)#+)-#

4547DDJ#,+-2192+2#,+#2f0D)17-,)+5#EJ#-G2,1#,+F7+-#jK713#{#t74<D7,1.#&nBlk^#Z-G21#-))D=45,+*#

502<,25. #54<G#75# O492+,D2 #>2h#(7D23)+,7+#<1)h5.#G792#E22+#5G)h+#-)#3292D)0# -))D=45,+*#

E2G79,)415#292+#,+#-G2#7E52+<2#)F#5)<,7D#32/)+5-17-)15.#7+3#7-#-G2#57/2#-,/2#75#O492+,D25#hG)#

G792#E22+#2f0)523#-)#12*4D71#32/)+5-17-,)+5#jY2+h713.#?4-M.#m2,1#{#Y7<2D+,U.#$SS%k^#IG2#

5)<,)=<4D-417D#3,FF212+<25#E2-h22+#G4/7+#7+3#+)+=G4/7+#7+,/7D5#,5#)+2#,5542#-G7-#G75#E22+#

54**25-23 # EJ # 5)/2 # 125271<G215 # 75 # 7+ # 2f0D7+7-,)+ # F)1 # -G2 #/4<G # *127-21 # 971,7E,D,-J # 7+3#

<)/0D2f,-J#)F#G4/7+#-))D#452#75#<)/07123#-)#+)+=G4/7+#7+,/7D#-))D#452#j2^*^.#t7252+.#$S&$z#

t74<D7,1.#&nnTk^#

W5#7#<)+<D45,)+#12*713,+*#-G252#021502<-,925#)+#-))D #452#3292D)0/2+-. # ,- # ,5 #h)1-G#

+)-,+*#-G7-#5)/2#)F#-G2/#G792#E22+#01252+-23#,+#3,12<-#)00)5,-,)+#-)#27<G#)-G21̂ #Q)1#2f7/0D2.#

-G2 # <)+-,+4)45 # 021<20-,)+=7<-,)+ # 021502<-,92 # h75 # 01)0)523 # 75 # 7+ # 7D-21+7-,92 # -) # -G2#

3,5<)+-,+4)45#<)*+,-,92#021502<-,92#,+9)D9,+*#54332+#,+5,*G-^#W<<)13,+*#-)#5)/2#125271<G215.#

G)h2921#j522#F)1#2f7/0D2#V421,+.#Y1�*21#{#Y17F-.#$S&Tz#Y22+.#$S&&z#t74<D7,1.#&nnTk.#-))D#

452#D271+,+*#71,525#F1)/#<)/0D2f#7+3#<)+-,+4)45#,+-217<-,)+5#E2-h22+#<)*+,-,92.#021<20-,92.#

5)<,7D#7+3#/)-)1#5J5-2/5^#Q)1#2f7/0D2.#V421,+.#Y1�*21#{#Y17F-#j$S&Tk#01252+-23#7#,+-2125-,+*#

)9219,2h#)F#-G2#,+-217<-,)+5#E2-h22+#52+5)1,/)-)1#E2G79,)415#j_<)+<12-2#-17<Ug.#522#Q,*^#&&k#

7+3#1201252+-7-,)+5#)F#-G2#0GJ5,<7D#h)1D3#j_7E5-17<-#-17<Ugk#-G7-#,+F7+-5#3292D)0#)+#-G2#E75,5#

)F#-G2,1#52+5)1,/)-)1#2f021,2+<2#4+-,D#-G2J#127<G#-G2#5-7*2#)F#-))D#452^#Q,*412#&&#,DD45-17-25#

-G252 # ,+-217<-,)+5. # 5-71-,+* # 7- # 7 # 5,/0D2 # D292D # j@-7*2 # &k #hG212,+ # 52+5)1,/)-)1 # E2G79,)415#

01)*1255,92DJ#D273#-)#-G2#3292D)0/2+-#)F#5,/0D2#1201252+-7-,)+5#)F#-G2#h)1D3.#hG,<G#,+#-41+#

,+FD42+<2 # +2h # 52+5)1,/)-)1 # E2G79,)415^ #W- # 5)/2 # 0),+-. # )+ # -G2 # 5-12+*-G # )F # 7<<4/4D7-23#

52+5)1,/)-)1#2f021,2+<25.#,+F7+-5#E2*,+#-)#D,+U#5)/2#1201252+-7-,)+5#-)#27<G#)-G21.#01)9)U,+*#

-G2#3292D)0/2+-#)F#+2h#U,+35#)F#1201252+-7-,)+5#-G7-#/7U2#+2h#52+5)1,/)-)1#2f021,2+<25#

Tl



(G70-21#$^#IG2#2/21*2+<2#)F#-))D#452

0)55,ED2#j@-7*2#$.#T^^^k^#IG45.#-G2#700712+-#,+5,*G-5#-G7-#G792#E22+#01)0)523#75#7#F7<-)1#,+#-G2#

2/21*2+<2#)F#-))D#452#F1)/#-G2#<)*+,-,92#021502<-,92.#71,52#)4-#)F#-G2#<)+-,+4)45#2f0D)17-,)+#

)F#-G2#h)1D3#,+#7#1,<G#0GJ5,<7D#7+3#5)<,7D#<)+-2f-.#D273,+*#-)#-G2#3292D)0/2+-#)F#<)/0D2f#

1201252+-7-,)+5#54<G#75#-G2#)+25#,+9)D923#,+#-))D#452^#

Q,*412#&&^#5<G2/7-,<#)9219,2h#)F#-G2#3292D)0/2+-5#D273,+*#-)#-))D#452#jQ1)/#V421,+.#Y1�*21#

{#Y17F-.#$S&Tk^

W5#Y22+#/2+-,)+23#,+#G21#129,2h#)F#-G2#3292D)0/2+-#)F#01)ED2/=5)D9,+*#,+#<G,D312+#

j$S&&.#0^Tk.#_021<20-,)+.#<)*+,-,)+.#7+3#/)-)1#3292D)0/2+-#712#5)#,+-21-h,+23#7+3#12D7-23#-G7-#

,-#,5#4547DDJ#4+h,52#-)#5-43J#7#5,+*D2#01)<255#,+#,5)D7-,)+^#cde#292+#D7+*47*2#7+3#7--7<G/2+-#

712 # 12D7-23 # -) #01)ED2/#5)D9,+*g^ # i+ # -G2 #01252+- #h)1U. #h2 #G792 # 5)4*G- # -) # ,+925-,*7-2 # -G2#

2/21*2+<2#)F#-))D#452#,+#,+F7+-5#EJ#-7U,+*#/)5-#)F#-G252#7502<-5#,+-)#7<<)4+-^

)AG)M."&)'+)5'++'30N)4"'3)$#O(-&'L(+)$E)&.()2%(+(3&)&.(+'+

W5#-G,5#129,2h#)F#D,-217-412#G75#G,*GD,*G-23.#921J#D,--D2#h)1U#G75#E22+#04ED,5G23#)+#-G2#

2/21*2+<2#)F# -))D#452#,+# ,+F7+<J.#3250,-2#7#12541*2+<2#)F#,+-2125-#)+#-G2#-)0,<#,+#-G2#D75-#

32<732^#i+#733,-,)+.#/)5-#)F#-G2#5-43,25#-G7-#G792#E22+#3)+2#5)#G792#,5)D7-23#7+3#325<1,E23#7#

5,+*D2#F7<-)1#0)-2+-,7DDJ#,+9)D923#,+#-G2#D271+,+*#)F#-))D#452.#hG21275#+)#5-43J#G75#7<-47DDJ#

F)<4523 # )+ # -G2 # )9217DD # 3292D)0/2+- # )F # -G,5 # <707<,-J^ #A)12)921. # 2f,5-,+* # 5-43,25 # )+ # -G2#

2/21*2+<2#)F#-))D#452#G792#E22+#<)+34<-23#2,-G21#)+#7#5,+*D2#5/7DD#7*2#507+#j2^*^.#K1)h+.#

TC



(G70-21#$^#IG2#2/21*2+<2#)F#-))D#452

&nnS'#!552,DJ#2-#7D^.#$S&Sk#)1#)+#<)/071,5)+5#E2-h22+#-h)#)1#-G122#E1)73#7*2#*1)405#j2^*^.#

K1)h+.#&nnSz#(G2+#{#@,2*D21.#$SSSz#97+#P224h2+#2-#7D^.#&nnlk^#IG45.#,-#,5#3,FF,<4D-#-)#321,92#7#

<D271#0,<-412#)F#-G2#3292D)0/2+-7D#5-205#D273,+*#-)#-))D#452#341,+*#-G2#52<)+3#J271#)F#D,F2#)+#

-G2#E75,5#)F#2f,5-,+*#5-43,25^#Q,+7DDJ. #/)5-#12<2+-#120)1-5#)+#-G2#2/21*2+<2#)F# -))D#452#,+#

,+F7+-5#0),+-#)4-#-G7-#-G2#/2<G7+,5/5#,+9)D923#,+#-))D#452#712#5-,DD#4+U+)h+^#@-)J-<G29.#F)1#

2f7/0D2.#,+#G,5#12<2+-#h)1U#)+#-G2#2D7E)17-,)+#)F#7#3292D)0/2+-7D#7001)7<G#-)#74-)+)/)45#

-))D # 452 # ,+ # 71-,F,<,7D # ,+-2DD,*2+- # 5J5-2/5 #/2+-,)+5 # -G7-' # _WF-21 # +,+2-J #J2715 # )F # -))D=45,+*#

2f021,/2+-5#h,-G#7+,/7D5.#-G212#,5#5-,DD#+)#<)/012G2+5,92#-G2)1J#7--2/0-,+*#-)#2f0D7,+#-G2#

)1,*,+5.#3292D)0/2+-.#7+3#D271+,+*#)F#-))D#E2G79,)415#,+#D,9,+*#)1*7+,5/5g#j@-)J-<G29.#$SSxk^#

i+#-G2#01252+-#-G25,5.#h2#7,/#-)#<)+-1,E4-2#5)/2#/)12#5J5-2/7-,<#5-43,25#)+#-G2#E7525#)F#-G2#

3292D)0/2+-#)F#-))D#452#,+#G4/7+5#341,+*#-G2#F,15-#-h)#J2715#)F#D,F2.#EJ#O),+-DJ#<)+5,321,+*#

-G122#7502<-5'#50)+-7+2)45#-))D#452.#01212H4,5,-25#F)1#-))D#452.#7+3#-G2#1)D2#)F#)E52197-,)+7D#

D271+,+*#,+#-G2#7<H4,5,-,)+#)F#-))D#452^#IG2#4D-,/7-2#7,/#)F#-G,5#h)1U#,5#-)#E2--21#4+3215-7+3#

G)h#-))D#452#7E,D,-,25#2/21*2#,+#G4/7+#,+F7+-5.#7+3#-)#-1J#-)#,+F21#hG7-#/,*G-#E2#5)/2#)F#-G2 #

/2<G7+,5/5#,+9)D923#,+#-G,5#3292D)0/2+-^

%BT"T%V0@0I5C?09+-I%:+0C:%I0-/.9H%+5%+55I%6:0

;."2&(%)@ )7,/5#-)#<D271DJ#317h#-G2#3292D)0/2+-7D#52H42+<2#)F#-))D#452#341,+*#-G2#

52<)+3#J271#)F#D,F2^#m2#120)1-#D)+*,-43,+7D#7+3#<1)55=52<-,)+7D#37-7#F1)/#&$#-)#$$#/)+-G5#)F#

7*2#)+#7#-))D#-75U#,+9)D9,+*#-G2#452#)F#7#17U2#-)#12-1,292#7+#)4-=)F=127<G#)EO2<-^#IG2#0)5,-,)+#

)F#-G2#-))D#12D7-,92#-)#-G2#*)7D#971,23#,+#,+<1275,+*#)1321#)F#3,FF,<4D-J#-)#F41-G21#,+925-,*7-2#-G2#

1)D2#)F#507-,7D#12D7-,)+5G,05#E2-h22+#-))D#7+3#*)7D^#WD-G)4*G#G212#-G2#1)D2#)F#32/)+5-17-,)+5#

h75 # +)- # -G2 # /7,+ # 0),+- # )F # ,+-2125-. # 75 # ,- # h75 # ,+ # D7-21 # 2f021,/2+-5. # h2 # +2921-G2D255#

5J5-2/7-,<7DDJ#,+<D4323#32/)+5-17-,)+5#EJ#7+#734D-#hG2+#,+F7+-5#F7,D23#,+#5)/2#<)+3,-,)+^#m2#

021F)1/23#7#32-7,D23#7+7DJ5,5.#,32+-,FJ,+*#$%#E2G79,)417D#07--21+5.#,+#)1321#-)#297D47-2#-G2#

,+F7+-5[#4+3215-7+3,+*#)F#-G2#17U2[5#F4+<-,)+7D,-J^#Q,+7DDJ.#h2#,+925-,*7-23#-G2#2f-2+-#-)#hG,<G#

,+F7+-5#0D7+#-G2,1#7<-,)+5#hG2+#45,+*#7#17U2#-)#12-1,292#7+#)EO2<-^

%BT$T%1,0,0^6.:.+0:%I0-/.9H%+5%+55I%6:0

IG2#D)+*,-43,+7D#7+3#<1)55=52<-,)+7D#5-43,25#,+#(G70-21#T#17,52#529217D#H425-,)+5#7E)4-#

hG7- # ,+F7+-5 # 021<2,92 # )F # -G2 # 0GJ5,<7D # 12D7-,)+5 # E2-h22+ # )EO2<-5. # 7+3 # ,+ # 071-,<4D71 # -G2,1#

<)++2<-23+255^ #W# F,15- #H425-,)+# -G7- #h,DD #E2 #E1,2FDJ #733125523 # ,+ #;."2&(%)A# <)+<21+5 # -G2#

T%



(G70-21#$^#IG2#2/21*2+<2#)F#-))D#452

021<20-,)+#)F#<)/0)5,-2#)EO2<-5^#IG,5#h)1U#h75#/)-,97-23#EJ#-G2#,+-1,*4,+*#)E52197-,)+#-G7-.#

7-#7+#7*2#hG212#,+F7+-5#3)#+)-#522/#-)#4+3215-7+3#-G7-#7#-))D#/7J#G2D0#12-1,292#7+#)4-=)F=

127<G#)EO2<-.#-G2J#+2921-G2D255#,//23,7-2DJ#*1750#-G2#-))D#,F#-G2#)EO2<-#,5#7--7<G23#-)#,-5#2+3^#

!71D,21 # 5-43,25 # 7D5) # 120)1-23 # -G,5 # 0G2+)/2+)+ # ,+ # /7<7H425. # hG,<G # 712 # +)+ # -))D=45,+*#

/)+U2J5^#m2#-G45#h)+32123#7-#hG7-#7*2#7+3#,+#hG7-#<)+3,-,)+5#,+F7+-5#5-71-#-)#021<2,92#7#

<)/0)5,-2#)EO2<-#75#7#hG)D2.#/7U,+*#,+F7+-5#7<-#)+#7#01)f,/7D#071-#)F#-G2#)EO2<-#-)#7<-#)+#7#

3,5-7D.#,+-2125-,+*#071-.#)F#7+#)EO2<-^

IG2 # 52<)+3 #H425-,)+ # ,5 # 3,12<-DJ # 12D7-23 # -) # -G2 # F,15-^ #W5 #921J #J)4+* # ,+F7+-5 #021<2,92 # 7+3#

2f021,2+<2 # -G7- # -h) # <)++2<-23 # )EO2<-5 # <7+ #/)92 # -)*2-G21. # ,- # 522/5 # -G7- # -G2 # +)-,)+ # )F#

<)++2<-23+255#,5#7<H4,123#H4,-2#271DJ#,+#3292D)0/2+-^#6)h2921.#,+F7+-5#G792#3,FF,<4D-J#45,+*#

-G,5#U+)hD23*2#hG2+#-G2#-75U#,+9)D925#/)12#<)/0)+2+-5^#Q)1#2f7/0D2.#,+F7+-5#,+#-G2#/,33D2#

)F#-G2,1#52<)+3#J271#)F#D,F2#712#7ED2#-)#54<<255F4DDJ#12-1,292#7#-)J#7--7<G23#-)#7#5-1,+*#-)#E1,+*#

-G2#)EO2<-#,+-)#127<G^#6)h2921.#-G252#57/2#,+F7+-5#F7,D#,F#-G2#5,-47-,)+#,+9)D925#<G))5,+*#-G2#

<)++2<-23 #5-1,+* #7/)+*#7#52- # -G7- #7D5)# ,+<D4325 #+)+=<)++2<-23 #5-1,+*5^ #m2#0)52#G212 # -G2#

H425-,)+#)F#-G2#021<20-47D#7+3#7--2+-,)+7D#7E,D,-,25#,+9)D923#,+#,+F7+-5[#/27+5=2+3#E2G79,)415.#

7D)+*#h,-G#-G)52#,+9)D923#,+#-))D#452^

%BT<T%QS:0,@-+.59-I%I0-,9.9H%5E%+55I%6:0

IG2#37-7#F1)/#-G2#-h)#5-43,25#,+#(G70-21#T#712#4+2H4,9)<7D#7E)4-#-G2#17-G21#D7-2#2FF2<-#

)F#32/)+5-17-,)+5#)F# -))D #452# ,+# ,+F7+-5[ #3292D)0/2+-^ #i+ #;."2&(%)P# h2# D))U#7-#hGJ# -G2#

)E52197-,)+7D#D271+,+*#)F#-))D#452#7002715#5)#/4<G#D7-21#F)1#-))D#452#-G7+#F)1#)-G21#/27+5=2+3#

E2G79,)415^#m2#01252+-#37-7#F1)/#7#5-43J#,+925-,*7-,+*#hG2-G21#733,-,)+7D#,+F)1/7-,)+#7E)4-#

-G2#32/)+5-17-)1[5#,+-2+-,)+#341,+*#7#-))D#452#7<-,)+#G2D05#,+F7+-5#-)#D271+#EJ#)E52197-,)+#

271D,21#,+#3292D)0/2+-^

Tx



;71-#ii#!f021,/2+-7D#h)1U

#;71-#ii#!f021,/2+-7D#h)1U

TB



(G70-21#T^#;1,+<,07D#5-205#,+#-))D#452

#(G70-21#T^#;1,+<,07D#5-205#,+#-))D#452

)>G)Q3&%$16-&'$3

W5#325<1,E23# ,+ # -G2 #0129,)45 #<G70-21. # ,+F7+-5[ # <707<,-,25 # -) #452 # -))D5 # 2FF,<,2+-DJ # ,5#

,+FD42+<23#EJ#-G2#507-,7D#12D7-,)+5G,0#E2-h22+#-G2#*)7D#)EO2<-#7+3#-G2#-))D.#75#h2DD#75#EJ#075-#

2f021,2+<2 #7+3#0D7++,+*#7E,D,-,25^ #6)h2921. # -h)# ,/0)1-7+- # ,55425 #G792#E22+#+2*D2<-23 # ,+#

125271<G#)+#-G2#2/21*2+<2#)F#-))D#452#,+#,+F7+-5^#Q,15-.#h2#3)#+)-#J2-#G792#7#012<,52#0,<-412#)F #

-G2#3292D)0/2+-7D#5-205#D273,+*#-)#-))D#452^#W071-#F1)/#7#F2h#5-43,25#)+#-G2#/75-21J#)F#52DF=

F223,+*#h,-G#-G2#50))+#jA<(71-J#2-#7D^.#&nnnz#$SS&k.#7+3#-G2#h)1U#)F#;,7*2-#j&nT%w&nC$k#)+#

-G2#325<1,0-,)+#)F#-G2#3292D)0/2+-#)F#5-,<U#452.#5J5-2/7-,<#2f021,/2+-7D#h)1U#,+925-,*7-,+*#

G)h#-))D#452#2/21*25#341,+*#,+F7+<J#,5#5-,DD#D7<U,+*^%"),+*#54<G#h)1U#,5#-G2#F,15-#7,/#)F#-G2#

-h) # 5-43,25 # 01252+-23 # ,+ # -G,5 # <G70-21̂ # IG2 # 52<)+3 # ,5542 # <)+<21+5 # -G2 # 3292D)0/2+-7D#

/2<G7+,5/5#-G1)4*G#hG,<G#-))D#452#2/21*25^#W5#5-125523#,+#-G2#<)+<D45,)+#)F#-G2#D75-#<G70-21.#

h2 # 5-,DD # D7<U # ,+5,*G- # )+ # G)h # 2f7<-DJ # -))D # 452 # 3292D)05^ # i5 # ,- # EJ # 54332+ # ,+5,*G- # )1 # EJ#

01)*1255,92#F7/,D,71,M7-,)+#h,-G#-))D#7FF)137+<25a#")#,+F7+-5#+223#-)#)E52192#7#/)32D#E2F)12#

E2,+*#7ED2#-)#452#-))D5a

IG2#3292D)0/2+-#)F#,+F7+-5[#7<H4,5,-,)+#)F#5U,DD5#<7+#E2#,+925-,*7-23#45,+*#3,FF212+-#

/2-G)35^#Z+2#/2-G)3#,5#-)#)E52192#,+F7+-5[#37,DJ#2f021,2+<2#h,-G#)EO2<-5#,+#3,FF212+-#<)+-2f-5#

4+-,D # -G2 # 5U,DD # 2/21*25^ # 6)h2921. # -G,5 # -J02 # )F # _+7-417D,5-,< # )E52197-,)+g # ,5 # 921J # -,/2=

<)+54/,+*#7+3#,+9)D925#/7+J#2f-21+7D#2D2/2+-5#-G7-#<7++)-#E2#<)+-1)DD23#F1)/#)+2#<G,D3#-)#

7+)-G21̂ # Q)1 # -G,5 # 1275)+. # 2f021,/2+-7D # 05J<G)D)*,5-5 # 4547DDJ # 2f0D)12 # -G2 # 2/21*2+<2 #)F # 7#

<707<,-J # 2,-G21 #h,-G # D)+*,-43,+7D # )1 # <1)55=52<-,)+7D # 2f021,/2+-5^ #P)+*,-43,+7D # 5-43,25 # 712#

E7523#)+#12*4D71#)E52197-,)+5#j2^*^.#2921J#37J.#h22U#)1#/)+-Gk#341,+*#7#502<,F,<#021,)3#341,+*#

3292D)0/2+-#)F#,+F7+-5[#E2G79,)41#7+3#021F)1/7+<2#)+#071-,<4D71#<)+-1)DD23#-75U5^#i+#<1)55=

52<-,)+7D#5-43,25.#)+#-G2#)-G21#G7+3.#-G2#021F)1/7+<2#)F#,+3202+32+-#7*2=*1)405#)+#<)+-1)DD23#

-75U # ,5 # )E521923. # h,-G # 27<G # ,+F7+- # )+DJ # )E521923 # )+<2^ # IG2 # -h) # /2-G)35 # 1201252+-#

<)/0D2/2+-71J#h7J5#)F#2f0D)1,+*#7#*,92+#,5542#,+#3292D)0/2+-^#K)-G#-J025#)F#5-43,25#712#)F#

,+-2125-#h,-G#12*713#-)#-G2#-h)#,55425#-G7-#i#7/#F)<455,+*#)+#G212^#P)+*,-43,+7D#5-43,25#712#

071-,<4D71DJ #h2DD=7370-23 # F)1 # 452 # ,+ # ,+925-,*7-,+* # -G2 # 01)<255 # EJ #hG,<G # ,+F7+-5 # 7<G,292#

/75-21J#)F#7#071-,<4D71#5U,DD#jY22+.#$S&&k^#W5#D)+*,-43,+7D#5-43,25#,+#3292D)0/2+-7D#125271<G#

712#4547DDJ#<)+34<-23#)+#5/7DD #+4/E215#)F#,+F7+-5.#<1)55=52<-,)+7D#5-43,25#<7+#E2#4523#-)#

120D,<7-2#-G2,1#F,+3,+*5#)+#7#D71*21#5<7D2#7+3#-)#<)+-1)D#F)1#-G2#,+FD42+<2#)F#2f021,2+<2#7+3#

Tn



(G70-21#T^#;1,+<,07D#5-205#,+#-))D#452

F7/,D,71,-J#-G7-#,+F7+-5#F1)/#D)+*,-43,+7D#5-43,25#/7J#G792#*7-G2123#)921#-G2#<)4152#)F#971,)45#

5255,)+5^

@2<-,)+#&#E1,2FDJ#325<1,E25#7#D)+*,-43,+7D#5-43J#)+#F,92#,+F7+-5#)E521923#2921J#/)+-G#

F1)/#&$#-)#$$#/)+-G5#)F#7*2^#IG,5#5-43J#h75#<)+34<-23#,+#)41#D7E)17-)1J#E2F)12#-G2#E2*,++,+*#

)F#-G2#01252+-#-G25,5^#6)h2921.#,-#,5#)F#,/0)1-7+<2#-)#D))U#7-#-G,5#5-43J#,+#-G2#F,15-#52<-,)+#F)1#

-G2#-h)#F)DD)h,+*#1275)+5^#Q,15-.#-G2#1254D-5#)F#-G,5#D)+*,-43,+7D#5-43J#712#<D)52DJ#D,+U23#-)#-G2#

hG)D2#)F#-G2#01252+-#h)1U.#7+3#,+#071-,<4D71#-)#-G2#5-43J#01252+-23#,+#@2<-,)+#$#)F#-G,5#<G70-21̂ #

A)12)921.#-G2#5<)1,+*#5<7D2#)F#-G2#D)+*,-43,+7D#5-43J#,5#7#O),+-#h)1U.#hG,<G#h75#01)34<23#,+ #

<)DD7E)17-,)+#7+3#hG,<G#G75#E22+#124523#,+#7DD#)F#)41#F41-G21#5-43,25#)+#-))D#452^#IG45.#,+#

52<-,)+#&#G212#i#01252+-#-G2#D)+*,-43,+7D#5-43J#jH4,-2#E1,2FDJk.#h,-G#071-,<4D71#2/0G75,5#)+#-G2#

/2-G)35#7+3#5<)1,+*^#Ih)#070215#D,+U23#-)#-G,5#2f021,/2+-7D#h)1U#jQ7*713.#?7-=Q,5<G21#{#

Z[?2*7+.#$S&$z#Q7*713.#?7-=Q,5<G21#{#Z[?2*7+.#:6S?.++0/k.#<7+#E2#F)4+3#,+#7002+3,<25#$#7+3#

T#)F#-G2#-G25,5^

@2<-,)+#$#01252+-5#7#<1)55=52<-,)+7D#5-43J.#hG,<G#,+925-,*7-25#5,/,D71#H425-,)+5#-)#-G2#

D)+*,-43,+7D#2f021,/2+-#,+#7#/)12#<)+-1)DD23#F17/2h)1U#7+3#)+#%S#,+F7+-5#7*23#&l.#&%.#&B.#$S#

7+3#$$#/)+-G5#j?7-=Q,5<G21.#Z[?2*7+#{#Q7*713.#$S&$7k^

i+#52<-,)+#T.#)+#-G2#E75,5#)F#-G2#<1)55=52<-,)+7D#37-7.#h2#297D47-23#,+F7+-5[#0D7++,+*#

7E,D,-,25#,+#7#-))D#452#7<-,)+#-)#12-1,292#7+#)4-=)F=127<G#)EO2<-.#,+#12D7-,)+#h,-G#-G2,1#G7+3=

012F212+<2#j?7-=Q,5<G21.#Z[?2*7+#{#Q7*713.#$S&$Ek^

)?G)R%'(E)1(+-%'2&'$3)$E)&.()/$30'&61'3"/)+&61,

W59+,.S6+.59%+5%+N0%:+6/K

IG,5#5-43J#h75#325,*+23#7+3#<)+34<-23#EJ#R^#Q7*713#7+3#R^Y^#Z[?2*7+^#IG2#37-7#h212#<)323#EJ#R^#Q7*713.#W^=ŝ #

R7<H42-.#P^#?7-=Q,5<G21#7+3#R^Y^#Z[?2*7+^#WDD#74-G)15#)F#-G2#07021#071-,<,07-23#,+#-G2#<127-,)+#)F#-G2#5<)1,+* #

5J5-2/.#-G2#3,5<455,)+5#7+3#-G2#,+-21012-7-,)+#)F#-G2#37-7^#Ih)#070215#h212#h1,--2+#)+#-G2#E75,5#)F#-G,5#5-43J#EJ#R^#

Q7*713#7+3#R^Y^#Z[?2*7+.#7+3#<7+#E2#F)4+3#,+#-G2#7002+3,<25#)F#-G2#-G25,5#jW002+3,<25#$#7+3#Tk^

%$T"T%45-I:%5E%+N0%:+6/K

IG2 #*)7D5 # )F # -G,5 # 5-43J # <)+34<-23 #EJ # R^ #Q7*713 # 7+3 # R^Y^ #Z[?2*7+ #h212. # F,15-. # -)#

<G717<-21,M2#-G2#5-205#,+#,+F7+-5[#3292D)0/2+-#-)h713#-))D#452.#7+3#52<)+3.#-)#,+925-,*7-2#-G2#

0)55,ED2#/2<G7+,5/5#D273,+*#-)#-G2#2/21*2+<2#)F#-G,5#<707<,-J#EJ#F)DD)h,+*#-G2#3292D)0/2+-#

)F#-))D#452#,+#,+3,9,347D#,+F7+-5^

lS



(G70-21#T^#;1,+<,07D#5-205#,+#-))D#452

%$T$T%X0+N5/:

Q)41#,+F7+-5#7*23#&$#/)+-G5#7-#-G2#E2*,++,+*#)F#-G2#5-43J.#h212#-25-23#)+#7#12*4D71#

E75,5#j7001)f^#2921J#&#-)#&^C#/)+-G5k#)+#7#-))D#452#-75U#4+-,D#-G2#7*2#)F#$S#/)+-G5^#IG2#

54EO2<-5#h212#01252+-23#h,-G#7+#)4-=)F=127<G#7--17<-,92#-)J#7+3#7#hG,-2#I=5G7023#17U2=D,U2#-))D#

0D7<23#<2+-17DDJ #)+#-G2# -7ED2^ #W5#h2#U+)h#F1)/#-G2#3292D)0/2+-7D # D,-217-412# -G7-# ,+F7+-5[#

3,FF,<4D-J#h,-G#45,+*#-))D5#,5#12D7-23#-)#-G2#507-,7D#12D7-,)+5G,0#E2-h22+#-G2#-))D#7+3#-G2#)EO2<-#

j2^*^.#K7-25.#(71D5)+D432+.#{#K12-G21-)+.#&nBSz#97+#P224h2+.#@/,-5/7+.#{#97+#P224h2+.#

&nnlk.#529217D#507-,7D#<)+F,*417-,)+#<)+3,-,)+5#h212#01252+-23#j522#Q,*^#&k^#IG2#<)+3,-,)+5#

h212#01252+-23#,+#,+<1275,+*#)1321#)F#3,FF,<4D-J.#7<<)13,+*#-)#97+#P224h2+#2-#7D^[5 #j&nnlk#

325<1,0-,)+#)F#-G2#+4/E21#)F#5-205#+22323#-)#<)/0D2-2#-G2#-75U^#IG45.#,+#-G2#F,15-#<)+3,-,)+#

j(&k. # -G2 # -))D # 7+3 # -G2 # )4-=)F=127<G # -)J #h212 # 7--7<G23 # -) # 27<G # )-G21. # F)1/,+* # 7 # 5,+*D2#

_<)/0)5,-2=)EO2<-g^#i+#<)+3,-,)+#($.#-G2#-)J#h75#0D7<23#7*7,+5-#-G2#17U2.#,+5,32#,-5#-17O2<-)1J^#

i+#<)+3,-,)+#(T.#-G2#-)J#h75#7D5)#,+5,32#-G2#-))D[5#-17O2<-)1J.#E4-#+)-#,+#<)+-7<-#h,-G#,-^#i+#(l. #

-G2#-)J#h75#)4-5,32#-G2#17U2[5#-17O2<-)1J#7+3#+)-#,+#<)+-7<-#h,-G#,-^#Q,+7DDJ.#,+#(C.#-G2#)4-=)F=

127<G#-)J#h75#01252+-23#<2+-17DDJ#)+#-G2#-7ED2.#7+3#-G2#-))D#h75#0D7<23#3,12<-DJ#,+#-G2#,+F7+-[5#

G7+3^#

Q,*412 #&^ #I))D # 452 # <)+3,-,)+5 # j(& # -) #(Ck #01252+-23 # ,+ # -G2 # D)+*,-43,+7D # 5-43J # j-G2 # 57/2#

<)+3,-,)+5#h212#4523#,+#-G2#<1)55=52<-,)+7D#5-43J#01252+-23#E2D)hk^

K25,325#507-,7D #7117+*2/2+-.#7+)-G21#7502<-#-G7-#h75#,+925-,*7-23#,5#-G2#D271+,+*#)F#

-))D #452 #EJ #)E52197-,)+^ #IG45. #hG2+ # ,+F7+-5 # F7,D23 # -) # <)/0D2-2 # -G2 # -))D # -75U # ,+ # 7 #*,92+#

<)+3,-,)+.#-G2J#12<2,923#7#521,25#)F#-h)#54<<255,92#32/)+5-17-,)+5#)F#-G7-#<)+3,-,)+^#Z9217DD.#

-G212#h212#%#-25-#5255,)+5#021#,+F7+-.#TST#-1,7D5#,+#-)-7D.#7+3#E2-h22+#&#7+3#T#32/)+5-17-,)+5#

021#5255,)+^

l&



(G70-21#T^#;1,+<,07D#5-205#,+#-))D#452

%$T<T%V-+-%85/.9H

I7ED2#&^#@-17-2*,25#)E521923#)921#7DD#-1,7D5#j,+#7#F2h#-1,7D5#-h)#5-17-2*,25.#7+3#/)12#1712DJ#-G122.#)<<41123#

,+#54<<255,)+k

FDS)F$)&%,)T+-$%()UV

 V17505#-))D.#*2-5#1,3#)F#,-.#D)525#,+-2125-#,+#,-#j+55I%.:%H,-:C0/%%N0,0%O.+N56+%S0.9H%+N0%E586:%5E%-++09+.59(

 P))U5#7-#-)J.#D))U5#7-#-))D.#D))U5#7-#734D-.#3)25+L-#3)#7+J-G,+*

 ?2F457D

D>S)R(00'30)E$%)&$,)"31)3$&)6+'30)&$$/)"E&(%)'&+)0%"+2'30)/("1+)&$)E"'/6%()T+-$%()>V

 ;),+-5#-)#-)J#7+3#12F4525#)1#,*+)125#-G2#-))D##

 ;),+-5#-)#-)J.#-G2+#*17505#-))D#j2,-G21#50)+-7+2)45DJ#)1#40)+#2+<)417*2/2+-#EJ#-G2#2f021,/2+-21k.#0),+-5#7*7,+#-)h713#-)J#h,-G#

)-G21#G7+3

 V17505#-))D.#-G2#-)J#3)25#+)-#<)/2.#3)25#+)-#-1J#7*7,+#h,-G#-G2#-))D.#/7J#-G2+#0),+-#-)#-)J#h,-G#E712#G7+3

 V17505#-))D.#*2-5#1,3#)F#,-#j-G1)h5#,-#7h7J.#0D7<25#,-#)+#-G2#-7ED2k.#7+3#0),+-5#-)#-G2#-)J##

 P))U5#7-#-)J.#04DD5#-))D#hG,D2#D))U,+*#7-#-)J.#5-)05#7<-,)+#h,-G#-))D#)+#522,+*#-G7-#-G2#-)J#3)25#+)-#<)/2.#0),+-5#-)#-)J#

D?S)9:2/$%'30)&$$/)#6&)3$&)6+'30)'&)'3)-$33(-&'$3)J'&.)&.()&$,)T+-$%()?V

 ;),+-5#-)#-)J.#-G2+#*17505#-))D#7+3#0D7J5#h,-G#,-#j04-5#,+-)#/)4-G#)1#14E5.#5h,025.#G,-5.#2-<^#)+#-7ED2k

 V17505#-))D.#,+-2125-23#,+#-))D#)+DJ#j04-5#,+-)#/)4-G#)1#14E5.#5h,025.#G,-5.#2-<^#)+#-7ED2k

 V17505#-))D.#5h,025#-7ED2#h,-G#,-#7+3#5h2205#-)J#7h7J#EJ#7<<,32+-

 V17505#-))D.##0D7J5#h,-G#,-#7+3#-G2+#12O2<-5#,-.#/7J#E2#,+-2125-23#,+#-)J#7*7,+

DWDS)X+'30)&$$/)'3)-$33(-&'$3)J'&.)&$,)3$&)E$%)%(&%'(L"/)T+-$%()@V

 ;),+-5#-)#-)J.#-G2+#*17505#-))D#j50)+-7+2)45DJ#)1#40)+#2+<)417*2/2+-#EJ#-G2#2f021,/2+-21k#7+3#-)4<G25#)1#045G25#-)J#h,-G#,-

 V17505#-))D.#-)4<G25#)1#045G25#)EO2<-#h,-G#-))D

 V17505#-))D#j7F-21#0),+-,+*#F,15-#-)#-)J#)1#+)-k.#0),+-5#-)#-)J#h,-G#-))D

K>S)X+'30)&$$/)E$%)%(&%'(L"/S)&%'"/)"31)(%%$%Y)1'EE'-6/&)$%)."/E)+6--(++Y)$%)$3/,)"E&(%)1(5$3+&%"&'$3)T+-$%()AV

 V17505#-))D.#/)925#-))D.#-1,25#-)#E1,+*#E7<U#-)J.#F7,D412

 V17505#-))D#j7F-21#F,15-#0),+-,+*#-)#-)J#)1#+)-k.#12-1,2925#)1#-1,25#-)#12-1,292#-)J#7F-21#32/)+5-17-,)+

 V17505#-))D#7F-21#2+<)417*2/2+-#j7F-21#F,15-#0),+-,+*#-)#-)J#)1#+)-k.#/)925#-))D#7+3#12-1,2925#-)J#h,-G#,-

 V17505#-))D#j7F-21#F,15-#0),+-,+*##-)#-)J#)1#+)-k.#7hUh713#/)92/2+-5#-)#E1,+*#-)J#-)#G7+3.#54<<255

 V17505#-))D#j7F-21#F,15-#0),+-,+*#-)#-)J#)1#+)-k.#12-1,2925#-)J#7F-21#529217D#7--2/0-5

K?S)X+'30)&$$/)E$%)%(&%'(L"/S)Q3&(3&'$3"/)5"&6%()+6--(++)T+-$%()PV

 V17505#-))D.#/)925#-))D#-)#12-1,292#-)J.#54<<255#

=5#'06$6+)-"+(+)T3$&)'3&(%2%(&"#/(Y)&.6+)3$)+-$%(V

 ;),+-5#-)#-)J.#G7+3#)+#-))D#/)12#)1#D255#EJ#<G7+<2.#*17505#-))D.#17U25#h,-G#,-.#-)J#<)/25#EJ#<G7+<2#j,+#($#)1#(Tk

 ;),+-5#-)#-)J#-G2+#*17505#-))D#40)+#2+<)417*2/2+-#EJ#2f021,/2+-21#7+3#E1,+*5#-G2#-)J#-)#G7+3#0)55,EDJ#EJ#<G7+<2#j,+#($#)1#(Tk

 ;),+-5#-)#-)J.#*17505#-))D#50)+-7+2)45DJ.#12-1,2925#-)J#0)55,EDJ#EJ#<G7+<2#j,+#($#)1#(Tk

 V17505#-))D#50)+-7+2)45DJ.#12-1,2925#-)J#0)55,EDJ#EJ#<G7+<2#j,+#($#)1#(Tk

 V17505#-))D#j50)+-7+2)45DJ#)1#40)+#2+<)417*2/2+-#EJ#-G2#2f021,/2+-21k#7+3#*,925#-))D#-)#734D-#

j_A)925g#-))D#2f<D4325#54<<25525#hG212#EJ#5,/0DJ#04DD,+*#-G2#-))D#-)h713#G,/52DF#-G2#,+F7+-#<)4D3#12-1,292#-G2#-)J#EJ#0412#<G7+<2#j($#)1#

(Tk^#?&#7+3#?$#h212#<)323#)+DJ#F)1#(l#7+3#(C#<)+3,-,)+5.#hG2+#-G2#-))D#F,15-#G73#-)#E2#/)923#-)#-G2#5,32#-)#E2#4523^

l$



(G70-21#T^#;1,+<,07D#5-205#,+#-))D#452

i+F7+-5[#021F)1/7+<2#)+#-G2#-))D#-75U5#h75#297D47-23#)+#-G2#E75,5#)F#7#52-#)F#2D2/2+-71J#

E2G79,)415.#54<G#75#D))U,+*#E2G79,)415.#0),+-,+*#*25-4125.#*1750,+*#7+3#/7+,04D7-,)+#)F#-G2#

17U2#j2,-G21#75#7+#)EO2<-#)1#75#7#-))Dk.#7+3#5)<,7D#,+-217<-,)+#h,-G#7+#734D-^#Z9217D.#-G212#h212#

$%#-J0,<7D#E2G79,)415#2f0125523#EJ#,+F7+-5#)921#7DD#-1,7D5.#hG,<G#h2#329,323#,+-)#C#<7-2*)1,25#

j522#I7ED2#&#7E)92k^#IG2#F,15-#<7-2*)1J#j>Ik.#12F215#-)#-1,7D5#hG212#,+F7+-5#5G)h23#+)#,+-2125-#

,+#-G2#-75U'#-G2J#3,3#+)-#2f0D)12#-G2#17U2#)1#-1J#-)#*2-#-G2#-)J#j7001)f^#n~#)F#7DD#-1,7D5k^#I1,7D5#

<7-2*)1,M23#75#>I#h212#*,92+#7#5<)12#)F#S^#(7-2*)1J#I&.#5<)123#&.#,+9)D923#E2G79,)415#-G7-#

h212#3,12<-23#)+DJ#-)h713#-G2#)4-=)F=127<G#-)J.#h,-G#+)#071-,<4D71#,+-2125-#-)h713#-G2#-))D#

5G)h+#j2^*^.#3,5<713,+*#)1#,*+)1,+*#-G2#-))Dk^#(7-2*)1J#I$.#5<)123#$.#,+<D4323#-1,7D5#hG212#-G2#

17U2#h75#/7+,04D7-23#F)1#,-5#)h+#57U2.#75#7+#)EO2<-.#E4-#+)-#75#7#-))D^#(7-2*)1J#I}I.#5<)123#T.#

12F215 # -) # -1,7D5 # ,+ #hG,<G# ,+F7+-5 #/7+,04D7-23 # -G2 #17U2 # ,+ # ,+-217<-,)+ #h,-G # -G2# -)J. #h,-G)4-#

5G)h,+*#7#<D271#,+-2+-,)+#-)#12-1,292#,-^#(7-2*)1J#@&.#5<)123#l.#12F215#-)#-1,7D5#hG212#-G2#,+F7+- #

4523#-G2#17U2#75#7#-))D#-)#12-1,292#-G2#)EO2<-.#E4-#h,-G#5)/2hG7-#7hUh7135#/)92/2+-5.#)1#

7--2/0-23#-)#3)#5)#E4-#5-,DD#F7,D23#E2<7452#)F#/)-)1#3,FF,<4D-,25#54<G#75#,+7001)01,7-2#*1750,+*#

)F#-G2#G7+3D2.#4+2FF,<,2+-#/)92/2+-5.#7<<,32+-7D#045G,+*#)F#-G2#-)J#)4-#)F#-G2#127<G#)F#-G2#

-))D.#2-<^#Q,+7DDJ.#<7-2*)1J#@$.#5<)123#C.#h75#F)1#-1,7D5#hG212#,+F7+-5#5G)h23#/7-412#54<<255#,+#

45,+*#-G2#-))D#-)#12-1,292#-G2#)EO2<-^

%$TBT%20:6I+:

%$TBT"T%X0-9%:C59+-9056:%:6880::

i+#-G2#<)+3,-,)+#hG212#-G2#-)J#h75#7--7<G23#-)#-G2#-))D#j(&k.# ,+F7+-5#54<<22323#,+#

&SS~#)F# -1,7D5. #5-71-,+*#F1)/#-G2#F,15- # -1,7D^ # i+F7+-5#021F)1/23#5,*+,F,<7+-DJ#F2h21#0),+-,+*#

*25-4125#-)h713#-G2#-)J#,+#-G,5#<)+3,-,)+#-G7+#,+#7DD#)-G21#<)+3,-,)+5.#54**25-,+*#-G7-#,+#(&#-G2#

,+F7+-5#7D1273J#U+2h#G)h#-)#*2-#-G2#)4-=)F=127<G#-)J^#

W5#,+F7+-5#7D1273J#54<<22323#,+#(&#7-#-G2#J)4+*25-#7*2#-25-23.#7DD#F41-G21#7+7DJ525#

h212#125-1,<-23#-)#($=(C.#-)#297D47-2#<G7+*2#,+#54<<255F4D#021F)1/7+<2#)F#-G2#-75U#h,-G#7*2^#

Q,*412#$#,DD45-17-25#-G2#,+F7+-5#/27+#54<<255#17-2#75#7#F4+<-,)+#)F#7*2^

lT



(G70-21#T^#;1,+<,07D#5-205#,+#-))D#452

Q,*412#$^#A27+#54<<255#75#7#F4+<-,)+#)F#<)+3,-,)+#7+3#7*2#j37-7#F1)/#-G2#D)+*,-43,+7D#5-43Jk^

W5#<7+#E2#522+#)+#-G,5#*170G.#(l#7+3#(C#j-)J#)4-5,32#-G2#-17O2<-)1J#)F#-G2#17U2k#h212#

H4,-2#+2921#54<<22323#E2F)12#&x=&B/#)F#7*2.#hG21275#<)+3,-,)+5#($#7+3#(T#j-)J#,+5,32#-G2#

17U2k#h212#7D1273J#54<<22323#7-#5)/2#-1,7D5#7-#&$#/)+-G5^#()+5,321,+*#-G,5#3,FF212+<25.#($=(T#

G75#E22+#3,5<45523#-)*2-G21.#7+3#<)/07123#h,-G#(l=(C^

;?<;@S)I)#54<<223#,+#-G252#<)+3,-,)+5.#-G2#,+F7+-5#+22323#-)#021F)1/#7#5,/0D2#17U,+*#

/)92/2+-.#75#-G2#-)J#5-))3#,+#-G2#-17O2<-)1J#)F#-G2#17U2^#i+-2125-,+*DJ.#54<<255#,+#($#)921#-,/2#

h75#8=5G7023^#W-#7#J)4+*#7*2.#,+F7+-5#4547DDJ#*175023#-G2#17U2#7+3#54<<22323#7-#-G2#-75U#EJ#

021F)1/,+*#54<G#17U,+*#/)92/2+-5^#P7-21.#,+F7+-5#h212#/)12#D,U2DJ#-)#021F)1/#E2G79,)415#

3,12<-23 #2,-G21 # -)h713 # -G2 # 17U2 #)1 # -)h713 # -G2 # -)J. #h,-G)4- #/7+7*,+* # -) # 12-1,292 # -G2 # -)J^#

@4<<255#,+#(T#522/5#-)#G792#,+<127523#5-273,DJ#75#-G2#,+F7+-5#*)-#)D321̂

;A<;PS#K2F)12#&x#/)+-G5.#7DD#,+F7+-5#F7,D23#-)#12-1,292#-G2#-)J#,+#-G2#<)+3,-,)+5#hG212#

-G2 # -)J #h75#+)- # ,+ # -G2 # -17O2<-)1J#)F # -G2 #17U2^ #@4<<255 # ,+ # -G252 #<)+3,-,)+5 #522/5# -) #G792#

,+<127523#3175-,<7DDJ#E2-h22+#&x#7+3#&B^C#/)+-G5#)F#7*2^

ll



(G70-21#T^#;1,+<,07D#5-205#,+#-))D#452

%$TBT$T%QS:0,@-+.59-I%I0-,9.9H

Q,*412#T^#A27+#5<)12#,+#(lw(C#E2F)12#7+3#7F-21#32/)+5-17-,)+.#75#7#F4+<-,)+#)F#7*2

I)#297D47-2#-G2#2FF2<-#)F#32/)+5-17-,)+5.#)+DJ#37-7#F1)/#(l#7+3#(C#h212#<)+5,32123.#

75#-G2J#54<<255#<)4D3#+)-#E2#7<G,2923#,+#-G252#<)+3,-,)+5#EJ#G70G7M713DJ#04DD,+*#-G2#17U2#7+3#

-G212EJ#7<<,32+-7DDJ#12-1,29,+*#-G2#)EO2<-^#W5#<7+#E2#522+#,+#Q,*412#T.#-G2#,+F7+-5[#/27+#5<)12#

7<1)55#5255,)+5#/)5-DJ#3,3#+)-#<G7+*2#E2F)12#&B^C#/)+-G5#)F#7*2^#K2-h22+#&$#7+3#&x#/)+-G5. #

-G2#/27+#5<)12#h75#7E)4-#&^C.#/27+,+*#-G7-#,+F7+-5[#E2G79,)415#h212#/7,+DJ#3,12<-23#2,-G21#

-)h713#-G2#-)J#j5<)12#&k#)1#-)#-G2#-))D#j5<)12#$k^

%$T_T%V.:86::.59

The U-shaped evolution of success rate with age in# <)+3,-,)+#($#j-)J#,+5,32w7*7,+5-#

-G2#17U2k#<)4D3#E2#2f0D7,+23#,+#529217D#h7J5^#Z+2#0)55,E,D,-J#,5#-G7-#-G2#3292D)0/2+-#)F#-))D#

452#,5#+)-#<)+-,+4)45.#7+3#-G7-#-G212#,5#7#-2/0)171J#12*1255,)+#,+#,+F7+-5[#<707<,-J#-)#452#-G2#

17U2#75#7#-))D#,+#<)+3,-,)+5#hG,-G)4-#7#*70^#@4<G#-2/0)171J#12*1255,)+5#,+#,+F7+-5[#E2G79,)417D#

3292D)0/2+- # 712 # <)//)+. # 75 # F)1 # 2f7/0D2 # -G2 # 12541*2+<2 # )F # -h)=G7+323 # 127<G,+* #hG2+#

D271+,+*#-)#h7DU#71)4+3#-G2#2+3#)F#-G2#F,15-#J271#)F#D,F2#j()1E2--7#{#K)O<MJU.#$SS$k^#6)h2921.#

-G2#F7<-#-G7-#7-#&C^C#7+3#&%^C#/)+-G5#,+F7+-5#/)12#1712DJ#/7+7*23#-)#12-1,292#-G2#*)7D#)EO2<-#,+ #

-G,5#5,/0D2#<)+3,-,)+#-G7+#7-#7#J)4+*21#7*2.#,+5-273#17U,+*#71)4+3#-G2#-)J#7+3w)1#0),+-,+*#

-)h713#-G2#-)J#h,-G#-G2#)-G21#G7+3.#54**25-#-G7-#,+F7+-5#G73#+)#,327#-G7-#-G2#17U2#<)4D3#E2#

452F4DD#F)1#12-1,29,+*#-G2#-)J^#I7U2+#7D)+*#h,-G#-G2#D7<U#)F#54<<255#,+#-G2#<)+3,-,)+5#h,-G#7#*70#

lC



(G70-21#T^#;1,+<,07D#5-205#,+#-))D#452

j(l#7+3#(Ck.#,-#522/5#-G7-#,-#,5#)+DJ#5-71-,+*#7-#&x#/)+-G5#)F#7*2.#hG2+#,+F7+-5#54<<223#,+#

<)+3,-,)+5#h,-G#507-,7D#*705.#-G7-#,+F7+-5#/7U2#7#<D271#D,+U#E2-h22+#-G2#17U2#7+3#-G2#-)J.#7+3#

<)/2#-)#4+3215-7+3#-G2#F4+<-,)+7D,-J#)F#-G2#-))D^#IG,5#<)+<D45,)+#<)+-173,<-5#K7-25#2-#7D^[5#

j&nBSk#,+-21012-7-,)+#)F#7+#2f021,/2+-.#hG212,+#-G2J#)E521923#5,/,D71#3,FF212+<25#E2-h22+#

<)+3,-,)+5#h,-G#7#*70#7+3#<)+3,-,)+5#h,-G)4-#7#*70#,+#&S=/)+-G=)D3#,+F7+-5^#Q,+3,+*#-G7-#-G2#

<)+3,-,)+5#h,-G#+)#*70#h212#275,21#F)1#,+F7+-5#-)#5)D92.#-G2J#<)+<D4323#-G7-#,+F7+-5#4+3215-))3#

-G2#-))D[5#F4+<-,)+7D,-J.#E4-#)+DJ#,+#-G2#<)+3,-,)+#hG212#-G2#/27+5#7+3#-G2#2+3#h212#507-,7DDJ#

<)++2<-23^

W # 52<)+3 # F,+3,+* # F1)/ # -G,5 # D)+*,-43,+7D # 5-43J. # ,5 # -G7- # ,+F7+-5 # E2+2F,- # F1)/#

32/)+5-17-,)+#)+DJ#5-71-,+*#7-#&B#/)+-G5#)F#7*2^#IG2#F7<-# -G7-# ,+F7+-5#3,3#+)- #D271+#F1)/#

32/)+5-17-,)+5#E2F)12#&B#/)+-G5#,5#54101,5,+*.#75#h2#U+)h#F1)/#-G2#3292D)0/2+-7D#D,-217-412#

-G7-#,+F7+-5#<7+#D271+#)-G21#/27+5=2+3#7<-,)+5#EJ#)E52197-,)+#5-71-,+*#7-#&$#/)+-G5#)F#7*2^#

V,92+#-G2#5/7DD#+4/E21#)F#,+F7+-5#,+#-G,5#5-43J.#,-#h75#,/0)1-7+-#-)#<)+F,1/#-G,5#1254D-#)+#h,-G#

7#D71*21#+4/E21#)F#,+F7+-5^#IG,5#,5#)+2#7,/#)F#-G2#<1)55=52<-,)+7D#5-43J#-G7-#i#h,DD#01252+-#,+#

-G2#+2f-#52<-,)+^

Q,+7DDJ.#-G2#1254D-5#h212#3,5<45523#,+#-21/5#)F#0)55,ED2#/2<G7+,5/5#4+321DJ,+*#-G2#

3292D)0/2+-#)F#-))D#452^#Q,15-.#-G2#F7<-#-G7-#J)4+*#,+F7+-5#h212#/)5-DJ#,+-2125-23#2,-G21#,+#-G2#

-)J#)1#,+#-G2#17U2.#E4-#3,3#+)-#<)++2<-#-G2/.#54**25-5#-G7-#-G212#/,*G-#E2#5)/2#7*2=12D7-23#

7--2+-,)+7D#D,/,-5^#IG2#52<)+3#,5542#<)+<21+5#-G2#,/0)1-7+<2#)F#/7+,04D7-,)+#7+3#2f021,2+<2#

h,-G#-G2#-))D#E2F)12#E2,+*#7ED2#-)#021<2,92#-G2#7FF)137+<2#)F#-G2#-))D^#i+#F7<-.#,-#522/5#-G7- #

,+F7+-5#+22323#-)#502+3#7#5,*+,F,<7+-#7/)4+-#)F#-,/2#/7+,04D7-,+*#-G2#-))D.#2,-G21#F)1#,-5#)h+#

57U2#)1#,+#,+-217<-,)+#h,-G#-G2#2+9,1)+/2+-#7+3#-G2#)4-=)F=127<G#)EO2<-.#E2F)12#4+3215-7+3,+*#

,-5#7FF)137+<25^#i+#733,-,)+.#E2G79,)417D#5-17-2*,25#3,FF2123#F1)/#)+2#5255,)+#-)#7+)-G21̂ #IG252#

-h)#F7<-5#712#,+#D,+2#h,-G#-G2#021<20-,)+=7<-,)+#021502<-,92#F)1/4D7-23#EJ#P)<U/7+#j$SSSk.#

hG) # 54**25-23 # -G7- # -G2 # 012<415)15 # )F # -))D # 452 # /7J # E2 # F)4+3 # ,+ # 271D,21 # /7+,04D7-)1J#

E2G79,)415^#IG2#D75-#7502<-#-G7-#h75#G,*GD,*G-23#75#,/0)1-7+-#,+#,+F7+-5[#7<H4,5,-,)+#)F#-))D#452#

,5#-G2#7E,D,-J#-)#D271+#-G,5#7<-,)+#EJ#)E52197-,)+.#hG,<G#70027123#7-#71)4+3#-G2#57/2#7*2#75#-G2#

F,15-#50)+-7+2)45#54<<255^

l%
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)@G);%$++<+(-&'$3"/)+&61,

W59+,.S6+.59%+5%+N0%:+6/K

IG,5#5-43J#h75#325,*+23#)+#-G2#E75,5#)F#-G2#D)+*,-43,+7D#5-43J#325<1,E23#7E)92.#h,-G#-G2#/7,+#<)+-1,E4-,)+#)F#P^#

?7-=Q,5<G21̂ #WDD#-G2#54EO2<-5#h212#12<14,-23#7+3#-25-23#7-#-G2#P7E)17-),12#;5J<G)D)*,2#32#D7#;21<20-,)+#EJ#P^#?7-=

Q,5<G21̂ #IG2#37-7#h212#<)323#EJ#P^#?7-=Q,5<G21.#h,-G#3)4ED2#<)3,+*#EJ#R^#Q7*713#7+3#-G2#/75-21#5-432+-#(2<,D,7 #

QD)127+^#IG2#5-7-,5-,<7D#7+7DJ525#7+3#,+-21012-7-,)+#)F#-G2#37-7#h212#<)+34<-23#EJ#7DD#-G2#74-G)15#)F#-G2#07021. #

hG,<G #h75 #h1,--2+ # EJ #P^ #?7-=Q,5<G21̂ #IG2 # 1254D-5 #h212 # 01252+-23 # 75 # 7 # 0)5-21 # 7- # 7 # 3292D)0/2+-7D # 1)E)-,<#

<)+F212+<2 # j!0,1)E. # Q17+<F41-. # $S&&k # 7+3 # 75 # 7+ # )17D # 01252+-7-,)+ # 7- # -G2 # 7++47D # <)+F212+<2 # )F # -G2 # @)<,:-:#
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a b s t r a c t

Despite a growing interest in the question of tool-use development
in infants, no study so far has systematically investigated how
learning to use a tool to retrieve an out-of-reach object progresses
with age. This was the first aim of this study, in which 60 infants,
aged 14, 16, 18, 20, and 22 months, were presented with an attrac-
tive toy and a rake-like tool. There were five conditions of spatial
relationships between the toy and the tool, going from the toy
and tool being connected to there being a large spatial gap between
them. A second aim of the study was to evaluate at what age
infants who spontaneously fail the task can learn this complex skill
by being given a demonstration from an adult. Results show that
even some of the youngest infants could spontaneously retrieve
the toy when it was presented inside and touching the top part
of the tool. In contrast, in conditions with a spatial gap, the first
spontaneous successes were observed at 18 months, suggesting
that a true understanding of the use of the tool has not been fully
acquired before that age. Interestingly, it is also at 18 months that
infants began to benefit from the demonstration in the conditions
with a spatial gap. The developmental steps for tool use observed
here are discussed in terms of changes in infants’ ability to attend
to more than one item in the environment. The work provides
insight into the progressive understanding of tool use during
infancy and into how observational learning improves with age.

! 2012 Elsevier Inc. All rights reserved.

Introduction

Learning to use a tool is a critical step in human development, and there has recently been a grow-
ing interest in the emergence of this ability in infants (see Keen, 2011, for a recent review). To our
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knowledge, however, no study so far has systematically investigated how learning to use a tool to re-
trieve an out-of-reach object progresses with age. This was the first goal of the study presented here. A
second goal was to evaluate at what age infants who fail spontaneously can learn this fairly complex
skill from a demonstration given by an adult.

Tool use in human infants develops during the period from 8 to 24 months of age following a devel-
opment described by Piaget’s (1952) sensorimotor Stages 4 to 6 (McCarty, Clifton, & Collard, 2001). At
sensorimotor Stage 4 (8–12 months), where infants start being able to sequentially plan steps to attain
a goal, the literature shows evidence for the beginnings of tool use. Infants are able to retrieve an out-
of-reach object when no spatial gap disrupts the link between the tool and the toy, as when the toy is
on a cloth, at the end of a string, or even inside and against the tool (Bates, Carlsonluden, & Bretherton,
1980; Brown, 1990; Piaget, 1952; see also Van Leeuwen, Smitsman, & van Leeuwen, 1994). At Stage 5
(12–18 months), where infants begin to be able to combine and relate two objects together, the liter-
ature suggests that infants are still not able to use tools when there is a spatial gap (Brown, 1990; see
also van Leeuwen et al., 1994, although these latter authors did not precisely specify the age range). On
the other hand, infants may start being able to do the task with the spatial gap if they are given a dem-
onstration by an adult (Esseily, Nadel, & Fagard, 2010; see also van Leeuwen et al., 1994). It is also
worth noting some other studies that are related to tool use performed on children at this sensorimo-
tor stage and that concern the development of the motor skill involved in using a spoon (Connolly &
Dalgleish, 1989; McCarty, Clifton, & Collard, 1999). This behavior may be easier than many tool-use
situations because the movement involved is directed toward the child (Keen, 2011; McCarty et al.,
1999). It develops gradually over Stage 5 and involves diverse strategies where hand preference, tra-
jectory control, and type of grasping play a role. Finally, at Stage 6 (18–24 months), where infants start
to make plans that imply mental representations and transformations of objects, existing studies pro-
vide evidence that infants more fully understand tools. In conditions of spatial gap, infants are now
even more easily able to profit from a demonstration by an adult (Chen & Siegler, 2000). During the
later part of this period (from 24 months), conditions of spatial gap begin to no longer pose a problem
for children even without a demonstration (Brown, 1990; Keen, 2011). Furthermore, infants are able to
spontaneously choose the relevant tool among a choice of functional and nonfunctional tools (Brown,
1990; but see Chen & Siegler, 2000). Again, it is worth noting that at the beginning of the period from
18 to 24 months, the motor skills involved in spoon use are optimally planned as a function of hand
position (McCarty et al., 1999).

From this quick overview of the existing studies, we see that the spatial gap between the tool and
the toy seems to play an important role. Another interesting factor seems to be whether infants are
able to profit from an adult’s demonstration. Unfortunately, existing studies are limited either to broad
age group ranges (e.g., Brown, 1990; Chen & Siegler, 2000; van Leeuwen et al., 1994) or to a single
small age span (e.g. Bates et al., 1980; Esseily et al., 2010 [for the rake task]), or in the case of the spoon
(Connolly & Dalgleish, 1989; McCarty et al., 1999, 2001) they concern the progress of motor skill
acquisition more than cognitive development itself.

Given the importance of tool use as a hallmark of human cognitive development, the lack of sys-
tematic age-linked studies is surprising. The aim of the current work was to fill this gap by systemat-
ically describing developmental changes in learning how to use a tool, spontaneously and after a
demonstration, while varying the spatial gap between the tool and the toy.

Materials and methods

Participants

A total of 60 healthy full-term infants (20 girls and 40 boys) participated in this cross-sectional
study. Five age groups of 12 participants were tested: 14-month-olds (13 months 28 days to
14 months 13 days), 16-month-olds (15 months 28 days to 16 months 9 days), 18-month-olds
(17 months 26 days to 18 months 4 days), 20-month-olds (19 months 27 days to 20 months 10 days),
and 22-month-olds (21 months 25 days to 22 months 5 days). Infants were recruited from a list of lo-
cal families who expressed interest in taking part in studies of infant development. Prior parental con-
sent was granted before observing the infants.
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Design and materials

The experimental apparatus was designed to assess at what age and in which conditions infants are
capable of using a tool to retrieve an out-of-reach toy. A desired toy was placed out of reach at differ-
ent positions near a white cardboard rake-like tool (15 ! 20 cm), designed to be visually plain (see
Fig. 1). During the whole experiment, infants sat in the lap of one of their parents in front of a table
(80 ! 120 cm). An experimenter sat facing the infants behind the table. A digital video camera
recorded the whole session.

Procedure

Infants were first allowed to familiarize themselves with the toy and tool by manipulating them for
approximately 30 s to 1 min. In the tool-use test itself, an attractive toy was placed in front of infants
successively in five conditions (see Fig. 1): toy attached to the rake part of the tool (C1: no spatial gap,
attached), toy inside and against the rake part of the tool (C2: no spatial gap, unattached), toy inside
the tool but not against it (C3: small spatial gap), toy to the side of the tool (C4: large spatial gap), and
toy in the middle of the table with the tool directly held out to the infant by the experimenter (C5:
effectively a very large spatial gap). The conditions were presented in order of increasing spatial
gap from C1 to C5. All infants received one trial at C1, where they all immediately succeeded. They
were then directly presented with two trials at C2. If both trials were successful, they received two
trials at C3 (and so on until C5). If infants failed in one or both trials of a condition, they were given
one or two additional trials of that condition. If infants failed to retrieve the toy on two of three trials,
parents were asked to give two consecutive demonstrations of the failed condition. If infants failed in a
condition after a demonstration, they were directly presented with the C5 condition. Thus, the C3 and
C4 conditions were presented only if infants succeeded in the previous condition either spontaneously
or after a demonstration; only the C1, C2, and C5 conditions were presented to all of the infants.

Data analysis

Data were analyzed (a) in term of success/failure for each condition (C1–C5) and (b) on the basis of
a behavioral category for each infant. For this, a score of 0 was attributed when infants expressed no
interest in the toy, the tool, or (more generally) the task; a score of 1 was attributed when infants were
mostly interested in the out-of-reach toy, pointing toward it and possibly trying to retrieve it without
using the tool; a score of 2 was attributed when infants were mainly interested in manipulating the

Fig. 1. Mean percentage of success in each condition as a function of age (with error bars showing 1 standard error above and
below the mean).
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tool itself, possibly alternating their attention between the toy and the tool but not in connecting the
two; a score of 3 was attributed when infants systematically and repetitively brought the tool to bear
on the toy but seemingly not with the purpose of retrieving the toy; and a score of 4 was attributed
when infants succeeded in retrieving the toy with the tool. We also coded as 4 the rare cases when
infants clearly attempted to retrieve the toy with the tool but failed because they inadvertently moved
the toy out of reach (means of 2, 3, 3, 0, and 1% of trials at 14, 16, 18, 20, and 22 months of age, respec-
tively). An important point should be noted about the C2 and C3 conditions, where the tool and toy
were spatially close. In these conditions, the toy was positioned so that it lay between the tool head
and the infants. This had the consequence that simply pulling the tool through a small distance would
inevitably bring the toy into reach. Thus, in these conditions, successes scored as 4 could have been
achieved by chance because infants could pull the tool and obtain the toy by pure spatial contingency
(O’Regan, Rat-Fischer, & Fagard, 2011). High scores in the C2 and C3 conditions with little or no spatial
gap, therefore, should not be considered as true indicators of infants’ comprehension of the tool. For
this reason, we analyzed these conditions separately in some analyses.

Scoring reliability

Infants’ behaviors were coded from the videotapes, and 13 infants (22%) were coded independently
by a second observer to assess interobserver reliability. Reliability between the two observers was 90%.

Results

Does spontaneous success vary with age and condition?

Fig. 1 presents the mean percentage of spontaneous success for each condition as a function of age.
Infants succeeded spontaneously in the C1 condition on the first trial, leading to a mean of 100% at
each age; thus, this condition was not further analyzed. For the other conditions, a repeated measures
analysis of variance (ANOVA) on the percentage of spontaneous successes (n = 2–5 per infant for each
condition) as a function of age (14, 16, 18, 20, or 22 months) and condition (C2, C3, C4, or C5) showed a
main effect for age, F(4,49) = 11.87, p < .001, g2 = .16, and a main effect for condition, F(3,147) = 33.48,
p < .001, g2 = .26. The age by condition interaction was not significant. A post hoc least significant dif-
ference (LSD) test for age effect showed that the 14- and 16-month-olds (mean success = 20.31 and
23.13%, respectively) were different from the 18- and 20-month-olds (mean success = 40.15 and
45.18%, respectively) and from the 22-month-olds (mean success = 69.86%). The 18- and 20-month-
olds were also different from the 22-month-olds. A post hoc LSD test showed that all conditions dif-
fered significantly from each other except C4 and C5 (p = .20). All 18- and 20-month-olds who suc-
ceeded spontaneously at C4 and C5 had seen a demonstration leading to success in a simpler
condition. In contrast, 4 22-month-olds succeeded spontaneously in conditions with a large spatial
gap without any previous demonstration in simpler conditions.

Does the effect of a demonstration vary as a function of age and condition?

Success versus failure
All infants who received a demonstration had failed at the previous trial. We compared the per-

centage of infants who succeeded after a demonstration. Because the number of infants was not nec-
essarily the same between age groups for each condition, we could not use a standard chi-square
analysis. Thus, the data were analyzed using the procedure of Marascuilo, corresponding to a chi-
square analysis adapted to multiple comparisons when sample size is not equal between groups.
For the C2 and C4 conditions, there were no significant age differences. The only significant differences
were between the youngest and oldest age groups at the C3 condition, v2(df = 1, N14 = 5,
N22 = 1) = 0.80, p < .05 (20% success after a demonstration at 14 months, 100% success after a
demonstration at 22 months), and the C5 condition, v2(df = 1, N14 = 11, N22 = 4) = 0.75, p < .05, (0 vs.
75% success at 14 and 22 months, respectively).
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Level of performance (0–4)
To further analyze the effect of a demonstration, we used the score defined in the data analysis sec-

tion to compare the behaviors toward the toy and tool before and after a demonstration. Given the fact
that there were few demonstrations for some infants, we decided to pool little or no spatial gap con-
ditions (C2 and C3) as well as large spatial gap conditions (C4 and C5). Thus, for infants who received a
demonstration at the two conditions (e.g., C2 and C3), the value considered is the mean over the two
conditions, whereas for infants who received a demonstration at only one of the two conditions (e.g.,
C2 or C3), the value considered is this value.

C2 and C3 conditions
The difference in scores before and after a demonstration was tested using a paired t test for each

age group. The effect of a demonstration was significant for 18-month-olds (mbefore = 0.83,
mafter = 3.00), t(5) = !3.08, p < .05, d = 1.26, and 20-month-olds (mbefore = 1.71, mafter = 2.86),
t(6) = !2.83, p < .05, d = 1.07. The t test showed no significant effect of demonstration for
14-month-olds (mbefore = 1.56, mafter = 2.33), t(8) = 2.19, p = .06, d = 0.73, and 16-month-olds
(mbefore = 1.10, mafter = 2.30), t(9) = !2.17, p = .06, d = 0.69. The 22-month-old group could not be
tested because only 2 infants needed a demonstration over all trials in the C2 and C3 conditions. Both
infants switched from a score of 1 (before demonstration) to a score of 4 (after demonstration).

C4 and C5
Fig. 2 shows the scores before and after a demonstration at C4 and C5. Paired t tests showed evi-

dence for a significant effect of the demonstration at 18 months, t(6) = !2.32, p = .05, d = 0.88, and at
22 months, t(7) = !2.47, p < .05, d = 0.87. There was no significant score difference between before and
after a demonstration for the three other age groups: 14 months (p = .19), 16 months (p = .72), and
20 months (p = .16).

Discussion

The aim of this study was to investigate the developmental steps leading to tool-use acquisition in
infants across specific age groups during the second year of life. Five conditions involving different
spatial relationships between the toy and the tool were successively presented, with a demonstration
being provided by the experimenter in case of failure.

The results show that in all conditions, when the toy was not attached to the tool, performance in-
creased significantly with age, with 14- and 16-month-olds differing from older infants and 18- and

Fig. 2. Mean scores before and after demonstration as a function of age (with bars showing 1 error above the mean) in
conditions with a large spatial gap (C4 and C5). The asterisks indicate significant differences between the conditions before and
after demonstration (p 6 .05).
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20-month-olds also differing from 22-month-olds. For all age groups, the difficulty of using a tool
increased with the spatial distance between the toy and the tool. Thus, the task was very easy when
a physical connection between the toy and the tool was present (C1), more difficult with the toy
against the tool (C2), even more difficult with the toy inside but not against the tool (C3), and most
difficult when there was a large spatial gap between the toy and the tool (C4 and C5). These results
are in accordance with previous results stressing the importance of the spatial gap between the toy
and the tool (Bates et al., 1980; Brown, 1990; van Leeuwen et al., 1994).

The following is a more detailed analysis of infants’ ability to succeed in the task without a dem-
onstration according to age group. At 14 and 16 months, in the comparatively easy conditions with
little or no spatial gap, the success rate was less than approximately 50%, which is in line with a lon-
gitudinal study on a similar task (O’Regan et al., 2011). O’Regan et al. (2011) suggested that the early
successes in these conditions are due more to the fact that the toy can move with the tool by contin-
gency, as the toy lies in the trajectory between the tool head and the infants, than to a true under-
standing of the tool’s functionality. In this 14- to 16-month age period, infants never succeeded in
conditions with a spatial gap, which also fits with previous results (Brown, 1990; O’Regan et al.,
2011; van Leeuwen et al., 1994). At 18 months, infants begin to succeed in conditions with a large spa-
tial gap, when the toy is not between the tool head and the infants, which is coherent with O’Regan
and colleagues’ results suggesting that 18 months of age is a landmark for this kind of tool-use task.
However, O’Regan and colleagues’ results bore on only 4 infants followed longitudinally and needed to
be confirmed. At 22 months, infants still did not systematically succeed in the two conditions with a
large spatial gap, which is in accordance with the literature (Keen, 2011).

With regard to the necessity for a demonstration of the use of the tool, infants benefit from watch-
ing an adult demonstration starting at around 18 months of age. This is fairly coherent with the find-
ings of Chen and Siegler (2000), who, in a task requiring a group of 18- to 26-month-olds to choose
between alternative tools, including one similar to our tool, found that adult demonstrations can be
very effective. In the current study, this effect was particularly visible when we analyzed the change
in behavior between the trial directly before the demonstration and the trial after the demonstration.
For C2 and C3 (little or no spatial gap), it was only starting from 18 months of age that infants changed
their behavior between the trial directly before the demonstration and the trial after the demonstra-
tion. For C4 and C5 (spatial gap), only the 18- and 22-month-olds showed an improvement after the
demonstration. This improvement manifested itself by the fact that infants in these two age groups
mostly went from focusing their initial attention either on the toy (scored 1) or on the tool (scored
2) to focusing their attention on the combination of both the toy and the tool (scored 3 or 4). At
20 months, however, no significant effect of a demonstration was found. The global and individual re-
sults indicate that all 7 participants who needed a demonstration in these conditions had an initial
score of 1, focusing their attention mostly on the toy. After a demonstration, only 2 infants changed
their behavior to combine the two components. We have no explanation for this drop in performance
at 20 months and assume that it is due to a quirk in the 20-month group of infants.

It is worth noting that at C4 and C5, the 14-month-olds tended to have a higher score than the 16-
month-olds. A fine-grain analysis of the frequency of the different behaviors observed at each age
shows that 14-month-olds globally manipulate the tool (scored 2) more than the other age groups.
In contrast, the 14-month-olds seemed to express less interest toward the out-of-reach toy (scored
1) than the 16-month-olds. Thus, even if all of the 14-month-olds noticed the toy and showed interest
in it, it seems that their attention was more easily attracted toward the tool and its exploration.

Why did tool-use learning from the demonstration appear only after 18 months in this study? After
all, infants are known to learn means–end tasks from observation from the beginning of their second
year of life (Esseily et al., 2010; Provasi, Dubon, & Bloch, 2001; see Elsner, 2007, for a review). The ab-
sence of effect of the demonstration before 18 months may be partly explained by the particular con-
ceptual difficulty of the tool-use task compared with other simpler tasks and because of the several
successive steps it involves. But the absence of an early effect of demonstration may also be due to
the way we provided the demonstration, which was relatively restricted in content and variety. If this
is true, then adding more information to the demonstration such as pedagogical cues (e.g., Csibra &
Gergely, 2006; Sage & Baldwin, 2011) and social cues (Kiraly, 2009; Nielsen, Simcock, & Jenkins,
2008), making the goal of the experimenter more obvious (Carpenter, Call, & Tomasello, 2002; Kiraly,
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2009), and/or providing more instances would allow infants to learn the tool-use task from a demon-
stration earlier. In addition, as in many studies of social learning, we assessed infants’ behavior di-
rectly after a demonstration. Hirata, Morimura, and Houki (2009), in their study of the acquisition
of tool-use ability by observing a conspecific model in chimpanzees, suggested that it may be neces-
sary to consider the effect of learning by observation over a longer term. Furthermore, longitudinal
studies will help to elucidate this question and may also allow better understanding of the mecha-
nisms underlying the process of tool-use learning in human infants.

Taken together, the results suggest that the development of tool use emerges from a continuous
and gradual process rather than abruptly (Lockman, 2000). What mechanisms could underlie this pro-
gression over the period from 14 to 22 months, in particular as concerns the difficult conditions of a
spatial gap, where the toy cannot be retrieved without understanding the tool’s functionality? At
14 months, even if infants almost always express their interest in the toy at some time during the trial,
they seem to be mainly interested in exploring the tool without keeping the goal of retrieving the toy
in mind. At 16 months, infants are more likely to focus their attention on the goal of retrieving the toy,
often ignoring or discarding the tool. From 22 months onward, infants seem to become able to spread
their attention simultaneously on the toy and the tool and to make the link between the two. This
attentional change is sometimes possible even at a younger age when infants see an adult demonstrat-
ing the tool-use task or if they succeed after a demonstration at a simpler condition of the tool-use
task. It would be interesting to further investigate the link between the increase in tool-use perfor-
mance observed here at around 18 months and the change, at around the same age, in the capacity
to learn a complex skill by observation.
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Handedness in Infants’
Tool Use

ABSTRACT: In this study, we investigated whether hand preference influences
infants’ choice of what hand to use in grasping a new tool presented at the
midline, and whether this will change in the course of learning the functionality
of a tool. The tool was a rake within reach placed beside an out-of-reach toy
presented either to its right or to its left. Forty-eight infants from 16 to 22 months
of age were tested. The results show that use of the right-preferred hand to grasp
the rake is strong as of 16 months of age and does not change significantly with
age in the condition where using the right hand leads to a better outcome than
using the left hand. In the condition where using the left-non-preferred hand
makes toy retrieval easier, infants increasingly use the left hand with age. Thus,
when grasping the tool, younger infants are more influenced by their hand prefer-
ence than older infants, who are better at anticipating the most successful strate-
gies. ! 2012 Wiley Periodicals, Inc. Dev Psychobiol

Keywords: hand preference; tool use; development

INTRODUCTION

There has long been much interest in the evolution
of handedness in tool use, considered as a marker of
hemispheric specialization for sequential behaviors
requiring the interplay of sensory input and motor out-
put. Many indices show that a majority of early homi-
nids already preferentially used their right hand to
make and manipulate tools 2 millions of years ago
(Steele & Uomini, 2005). In modern human adults, the
use of a tool such as a hammer is considered one of
the best items to evaluate handedness, being among the
actions subject to the strongest degree of hand prefer-
ence (Corey, Hurley, & Foundas, 2001; Mackenzie &
Peters, 2000; Porac, Coren, Steiger, & Duncan, 1980;
Steenhuis, Bryden, Schwartz, & Lawson, 1990). Anoth-
er tool, the pencil for writing, also elicits a high level
of handedness. Writing is an over-practiced skill. For
the hammer, adults expect that using it will require
finely coordinated action and that they will need their
best hand to achieve the precision required in the

successive steps of the action. Contrary to adults,
infants have little practice and little anticipation of their
action with a tool, and one can wonder what will drive
their choice of hand when they are presented with a
new tool in the mid-sagittal plane, next to an object to
be acted upon, before they have a good understanding
of the tool’s functionality. Will hand choice go from a
slight to a stronger bias in favor of the preferred hand
as they come to anticipate the action that the tool is
used in? This hypothesis seems compatible with exist-
ing data suggesting that tool use develops the most in
infants during the second year of life (McCarty, Clifton,
& Collard, 2001), and that by this age handedness can
already be observed, even though not as strongly as in
adults (Dellatolas, Tubert Bitter, & Curt, 1997; Gesell
& Ames, 1947). Testing this hypothesis is the goal of
the study presented here.

The emergence of hand preference in infants has
been extensively studied, in particular for unimanual
object grasping and manipulation in cross-sectional
studies. As soon as grasping emerges there are clear
signs of hand preference (Cornwell, Harris, &
Fitzgerald, 1991; Fagard & Lockman, 2005; Hawn
& Harris, 1983; Lewkowicz & Turkewitz, 1982;
McCormick & Maurer, 1988; Michel, Ovrut, &
Harkins, 1985; Morange & Bloch, 1996; Ramsay,
1980). This hand preference does not lead to a
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population ratio of right-handers as high as the one
found in adults for writing, and many infants show no
preference. The percentage of non-lateralized infants
varies between studies and depends on the number and
kind of items used to observe handedness, and of the
criteria used to categorize the infants as right- or
left-handers. One finding common to most studies,
however, is that many more infants are found to be
right- than left-handers from the beginning (Fagard &
Streri, 2004).

The early emergence of handedness has been found
in longitudinal studies as well, but these studies have
also often shown that handedness fluctuates during the
first months of prehension and that infants may alter-
nately use either of the two hands, or both, depending
on the session. However, the overall distribution of per-
centages always shows a clear tendency toward using
the right hand in the majority of infants. In addition,
handedness in the first sessions predicts handedness in
later sessions rather well (Corbetta & Thelen, 1999;
Coryell & Michel, 1978; Ferre, Babik, & Michel, 2010;
Flament, 1975; Gesell & Ames, 1947; Ramsay, 1985)
and handedness changes relatively little over the first
2 years of life (Cochet, Jover, &Vauclair, 2011;
Jacquet, Esseily, Rider, & Fagard, 2012; Michel, Tyler,
Ferre, & Sheu, 2006). In this last study, infants were
tested every 3 months between 8 and 20 months on a
10-item handedness test. The results showed that by
8 months of age infants already show a hand preference
for reaching and grasping simple objects that is predic-
tive of later handedness.

Most of the items used to evaluate infants’ handed-
ness involve simple actions consisting of grasping
objects directly. In contrast, when grasping a tool, the
aim is to use it to perform a secondary action on anoth-
er object or on the self. In contrast with the many stud-
ies on handedness for tool use in non-human primates
(Hopkins & Rabinowitz, 1997; Humle & Matsuzawa,
2009; Lonsdorf & Hopkins, 2005; McGrew &
Marchant, 1997), only a few studies on handedness for
tool use in infants have been published. These studies
have mostly used handedness as a window to study the
development of action planning (Claxton, McCarty, &
Keen, 2009; Cox & Smitsman, 2006; McCarty, Clifton,
& Collard, 1999; McCarty et al., 2001). For instance,
in their 1999 study, McCarty et al. investigated the
hand used to grasp the handle of a spoon (in addition
to toys with handles) depending on which side the
food-loaded bowl was presented to. The infants were
first tested for hand preference. Then the authors placed
the object in such a way that, for half of the trials
(when the handle was on the side of the non-preferred
hand), grasping with the preferred hand would lead to
an awkward retrieval of the food. They observed that

9-month-olds and most 14-month-olds generally
grasped the spoon with their preferred hand, disregard-
ing the item’s orientation, whereas older children
(19-month-olds and some 14-month-olds) used the
hand that was likely to be the most efficient for retriev-
ing the food. In another study (McCarty et al., 2001),
the authors also presented tools with a handle oriented
to the left and right on alternate trials. The tools includ-
ed a spoon, a hairbrush, a hammer and a magnet. The
first two tools were used in two conditions: toward one-
self and toward a puppet. The results showed the same
tendency of the younger infants to grasp the tool with
the preferred hand irrespective of the side of presenta-
tion of the handle, whereas older infants used their
non-preferred hand when it was on the side of the
handle.

These studies show that when the task constrains
infants to choose between using their preferred hand
but with the result being that using the tool becomes
more difficult, or using the non-preferred hand when it
is more likely to result in successful action, they start
by using their preferred hand (usually the right) and
give up using it between 14 and 19 months. However,
infants are not completely naı̈ve to the spoon at
9 months of age, and they may have been influenced
by the observation of right-handed persons caring for
them and feeding them or themselves using their right
hand (Fagard & Lemoine, 2006). In addition, the spoon
was presented laterally and the tendency to grasp the
spoon to the side ipsilateral to the preferred hand may
have been too strong for the younger infants. Older
infants may be better at inhibiting this tendency. We
thought it interesting to check the relative influence of
spontaneous hand preference and level of skill with a
completely new tool presented in the sagittal plane so
that the asymmetry is a feature not of the tool itself,
but of the relative position of the independent object
that is to be acted upon using the tool. In the study
presented here, we tested which factor, hand preference
or anticipation of the more suitable hand, would have a
greater influence on infants’ choice of hand to grasp a
new tool, and whether this choice would change as the
infants progress in their understanding of the tool’s
functionality.

In order to do this, we decided to observe infants’
hand choice to retrieve a tool at different stages of tool
use. Infants learned to use a rake to use a toy placed in
different spatial positions in relation to it (toy to the
left of the tool or to its right). Because of humans’ ten-
dency to bend the arm slightly when pulling something
toward themselves, it is easier to use the right hand
than the left to rake in an object located to the left of
the rake, and vice versa. Thus, two conditions were
compared, one leading to easier success with the tool
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grasped with the right hand (toy to the left), and one
leading to easier success with the tool grasped with the
left hand (toy to the right). We investigated whether
hand choice (right vs. left) changed between 16 and
22 months, an age span during which progress in
understanding the functionality of the rake to retrieve
an out-of-reach object has been observed (O’Regan,
Rat-Fischer, & Fagard, 2011; Rat-Fischer, O’Regan, &
Fagard, 2012).

METHODS

Participants

A total of 48 healthy full-term infants participated in the
study (15 females). They included 16-month-olds (15mo 28d
to 16mo 9d), 18-month-olds (17mo 26d to 18mo 4d), 20-
month-olds (19mo 27d to 20mo 10d), and 22-month-olds
(21mo 25d to 22mo 5d), Each age group was made up of 12
infants. The infants were recruited from a list of local fami-
lies who had expressed interest in taking part in studies on
infant development. Prior parental consent was granted before
observing the infants.

Procedure

The experimental apparatus was a desired toy placed out of
reach at different positions near a cardboard rake
(15 cm ! 20 cm). After being tested for unimanual handed-
ness, infants were first familiarized with the toy alone and
with the rake alone for approximately 30 s to 1 min of
manipulation. Then they were tested successively in five tool-
use conditions, among which three could be analyzed for
handedness: toy inside/touching the rake (C1), toy inside the
rake but not touching it (C2), and toy to the side of the rake,
at about 10 cm from the rake head (C3; see for example C3
in Fig. 1). The two other conditions that could not be
analyzed for handedness were toy attached on one side of the
rake and rake given in hand. The toy was always just out of
arm’s reach. The rake was always presented within reach, in
front of the infant, in the middle of the table. The toy was
presented in alternation to the right or to the left of the rake,
with the first side of presentation in counterbalanced order.
The conditions were presented in order of increasing difficul-
ty, from C1 to C3. All infants underwent two trials in C1. If

they successfully retrieved the object, these were followed by
two trials in C2. If both of these trials were successful, then
two trials in C3 followed after. If they failed on one of the
two trials for a condition, then the infants were given a third
trial in this condition. If, in a given condition, the infant failed
to retrieve the object on two trials out of three, the parent was
asked to give two consecutive demonstrations of obtaining
the toy with the rake in that condition. Infants were then test-
ed again after the demonstration. If they failed again on a
condition after seeing a demonstration, the infants were not
tested on the subsequent condition(s). Thus, the infants only
underwent trials in conditions C2 and C3 if they succeeded in
the previous condition, either spontaneously or after demon-
stration. The number of trials per infant was 2–6 in each con-
dition. For the demonstration, the parents were asked to pick
up the rake once with the right and once with the left hand.

The participants sat in the lap of one of their parents, in
front of the test table (80 cm ! 120 cm), throughout the
experiment. An experimenter sat facing the infant behind the
table. A digital video camera recorded the whole session.

Evaluation of Unimanual Handedness

We used a handedness test to compare each infant’s handed-
ness for grasping simple objects (Sacco, Moutard, & Fagard,
2006) with their preferred hand for tool use. In this test,
infants were presented with five small objects placed along
their mid-sagittal plane.

Data Recording and Analyses

Each session was taped using a video camera. The videos
were analyzed frame by frame and the hand used to grasp
(left, right, or both hands)was coded. Interrater agreement,
based on two independent observers coding three infants per
age group, was 100%.

For the handedness test, the laterality index (LIht) was
calculated as follows: [Nb of right hand grasps " nb of left
hand grasps]/[Nb of right G þ nb of left hand G þ nb of
bimanual G]. Based on the LIht, infants were categorized as
right-handed (LIht $ .5), left-handed (LIht % ".5) and non-
lateralized (".5 < LIht < .5). A laterality index for tool use
(LItu) was calculated using the same formula.

RESULTS

Unimanual Handedness for Grasping Objects
(Handedness Test)

The mean laterality index (LIht) was .14 (16 months),
.38 (18 months), .41 (20 months), and .36 (22 months).
Although the LIht tends to increase with age, particu-
larly between 16 and 18 months, an ANOVA on LIht
as a function of age (!4) showed no significant age
effect. As can be seen in Table 1, many infants were
non-lateralized, but the percentage decreased with age,
particularly between 18 and 22 months. The proportion
of right-handers tended to increase with age, but was

FIGURE 1 Percentage of grasps with hand opposite to the
toy side as a function of toy’s position and age of participant.
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already much higher than the percentage of left-handers
from the start. A chi-squared test showed that the age
effect was not significant (p ¼ .27).

Handedness for Tool Use

We first checked whether there was a difference in the
use of the two hands as a function of condition: the
percentage of right-hand use was 66.7%, 66.9%, and
59.7% for conditions C1, C2, and C3, respectively. An
ANOVA on these percentages as a function of condi-
tion showed that there was no effect of condition
(p ¼ .38). We also checked whether there was a differ-
ence in the use of the two hands depending on the
status of the trial (spontaneous or after demonstration).
There was no significant difference (p ¼ .13). Thus, we
decided to pool the three conditions, as well as sponta-
neous and after-demonstration trials, to analyze the
results for handedness. Since we wanted to evaluate
handedness for tool use per se, and not only handed-
ness as defined by the test, we started each analysis by
evaluating the whole group, before separately analyzing
right-handers (and non-right-handers when possible) as
determined by the test. The mean laterality index for
grasping the tool, both spatial conditions pooled (LItu)
was .39 (16 mo), .25 (18 mo), .16 (20 mo), and .27 (22
mo). An ANOVA with repeated measures on Condition
("2, simple grasping on the handedness test and tool
use, repeated measures) and age ("3) showed no effect
of condition, no effect of age and no age " condition
interaction. Thus, as for the test of handedness for sim-
ple grasping, there was no age effect for grasping the
tool, no difference between simple grasping and tool
grasping, and no interaction between condition and
age. Thus, it appears that hand preference is present for
grasping the tool to the same extent as for simple
grasping at 16 months of age, before the infants under-
stand the tool’s functionality.

Grasping the Rake as a Function of Side of
Presentation

The whole group of infants more often used their right
hand (RH) to grasp the rake when the toy was to the
left of the rake (RH: 81.9%; LH: 18.1%) and their left
hand (LH) more often when the toy was to the right of

the rake (RH: 45.4%; LH: 55.6%). A t-test for matched
samples showed that the difference between the
percentage of right-hand use in the two conditions
was significant (t(46) ¼ 7.08, p < .000001). When the
results of the infants categorized as right-handed on the
handedness test were analyzed separately, the right
hand was more often used to grasp the rake when the
toy was to the left of the rake (RH: 86.5%; LH:
13.5%), but also, to a much lesser extent, when it was
to the right of the rake (RH: 54.8%; LH: 45.2%). A
t-test for matched samples showed that the difference
between the percentages of right-hand use in the two
conditions was significant (t(25) ¼ 4.1, p < .001).
When only results from the infants categorized as non-
right-handers on the test were analyzed, the right hand
was still used more often to grasp the rake when the
toy was to its left (RH: 75.3%; LH: 24.7%), but left-
hand use clearly predominated when the toy was to the
right of the rake (RH: 33.7%; LH: 66.3%). A t-test for
matched samples showed that the difference between
the percentages of right-hand use in the two condi-
tions in non-right-handers was significant (t(19) ¼ 6.5,
p < .00001). Thus, non-right-handed infants more
often used the hand contralateral to the toy (left hand
for toy to the right but right hand for toy to the left),
whereas right-handed infants more often used their
right hand.

All infants used the contralateral hand more often
when it was the right hand than when it was the left
hand, although this was less true for non-right-handers.
A t-test for matched samples showed that this differ-
ence (81.9% vs. 55.6%) was significant (t(45) ¼ 3.48,
p < .01). It was even more significant when only right-
handers were considered (86.5% vs. 45.2%, t(25) ¼
4.46, p < .001). In contrast, it was not significant when
only non-right-handers were considered (75.3% vs.
66.3%, p ¼ .43).

Influence of Age

The difference in hand use between the two spatial
conditions also varied between age groups (see Fig. 1).
When the toy was positioned to the left of the rake,
infants in all age groups grasped the rake with their
right hand, with a slight increase from 16 to 22 months
(77.5%, 78.9%, 82.3%, and 88.9%, at 16, 18, 20, and
22 months, respectively). An ANOVA on the percent-
age of right-hand grasps as a function of age was not
significant (p ¼ .74). When only the infants catego-
rized as right-handers were considered, the percentage
of right-hand grasps is slightly higher, except at
18 months (83%, 70.8%, 96.4%, and 91.7%, at 16, 18,
20, and 22 months, respectively). Again, an ANOVA
on the percentage of right-hand grasps as a function of

Table 1. Percentage of Infants Categorized by the Test
for Handedness as a Function of Age

16 18 20 22

Right-handers 41.7 50 58.3 66.7
Non-lateralized 41.7 50 33.3 8.33
Left-handers 16.7 0 8.3 25
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age in right-handed infants was not significant
(p ¼ .22). When only the infants categorized as non-
right-handers were considered, the percentage of right-
hand grasps did not change much with age (72.9%,
86.9%, 62.6%, and 77.8%, at 16, 18, 20, and 22 months,
respectively). Again, an ANOVA on the percentage of
right-hand grasps as a function of age was not signifi-
cant (p ¼ .62).

When the toy was positioned to the right of the
rake, 16-month-olds also tended to grasp the rake with
their right hand (RH: 57.2%) whereas the majority of
the older infants grasped the rake more often with the
contralateral left hand in this case (RH: 48.6%, 34%,
and 37.8% at 18, 20, and 22 months, respectively). An
ANOVA on the percentage of right-hand grasps as a
function of age was not significant (p ¼ .42). The per-
centage of right-hand grasps in this condition was
higher when only the infants categorized as right-hand-
ers were considered (73.3%, 62.5%, 43.4%, and 47.5%
at 16, 18, 20, and 22 months, respectively). Again, an
ANOVA on the percentage of right-hand grasps as a
function of age in right-handed infants was not signifi-
cant (p ¼ .49). When only the infants categorized as
non-right-handers were considered, the percentage of
right-hand grasps was lower and tended to diminish
with age (45.7%, 34.7%, 21%, and 24.4% at 16, 18,
20, and 22 months, respectively). Once again, an
ANOVA on the percentage of right-hand grasps as a
function of age in non-right-handed infants was not sig-
nificant (p ¼ .67).

When the two side conditions (toy to the left and
toy to the right) were compared age by age, results var-
ied across age groups. A t-test for matched samples
comparing the percentage of right-hand grasps in the
two side conditions showed no significant difference at
16 months (p ¼ .13), but did show significant differen-
ces at 18 months (t(11) ¼ 2.6, p < .05), 20 months
(t(11) ¼ 6.2, p < .0001), and 22 months (t(11) ¼ 5.1,
p < .001). The increasing difference with age between
the two side conditions is due to the fact that the fre-
quency of right-hand use when the toy was to the right
tends to decrease with age, whereas the frequency of
right-hand use when the toy was to the left increases
slightly. When the same t-test is calculated only on the
infants categorized as right-handed by the handedness
test, the 18-month-olds, like the 16-month-olds, show
no significant difference in their choice of hand
between the two conditions (p ¼ .56 at 16 months and
p ¼ .63 at 18 months). For the two oldest age groups
the difference remains significant (20 months: t(45) ¼
3.48, p < .01; 22 months: t(45) ¼ 3.48, p < .02).
There were not enough non-right-handed infants in
each age group to perform the same analysis for them.
Thus, it appears that, with age, infants increasingly use

the hand contralateral to the toy, even when it is the
left hand rather than their preferred right hand, to grasp
the rake. However, in Figure 1 it is noticeable that even
older infants used their contralateral hand more when
this hand was the right hand than when it was the left
hand.

Finally, it is clear that handedness (as evaluated by
the test) influenced strategy more when the toy was to
the right of the rake than when it was to the left. When
the toy was to the left of the rake, the percentage of
infants grasping the rake with the contralateral right
hand varied little with handedness as evaluated by the
test. In contrast, when the toy was to the right of the
rake, right-handers used their right hand to grasp
the rake more often than non-right-handers, and this
difference is significant (see Tab. 2).

Does It Pay to Grasp the Rake With the
Contralateral Hand?

We performed an analysis to determine whether the
infants truly succeeded more often when they grasped
the rake with the hand contralateral to the toy. We first
checked whether success differed as a function of the
side of the toy. A chi-squared test on the percentage of
success as a function of side of presentation did not
prove significant (p ¼ .46). The percentage of success
was greater when the hand contralateral to the toy was
used to grasp the rake, as opposed to the ipsilateral
hand, and chi-squared tests calculated for each age
group separately showed that the difference was signifi-
cant for all age groups (see Tab. 3).

Hand Preference and Success at Tool Use

Finally, we wondered whether being right-handed
versus being non-lateralized would influence the suc-
cess rate. We first analyzed change in the percentage of
success as a function of age and condition. Success
was more frequent in older than in younger infants,
more frequent in C1 than in C2, and more frequent at
C2 than at C3 (see Fig. 2). An ANOVA on the percent-
age of success as a function of condition (repeated
measures) and age showed a significant effect of age

Table 2. Percentage of Infants’ Use of the Right Hand to
Grasp the Tool as a Function of Their Handedness on the
Handedness Test

Handedness Test Toy to the Left Toy to the Right

Right-handers 86.5 (23) 54.8 (36.5)
Non-lateralized 75.3 (29) 33.6 (35)
ANOVA NS F(1, 45) ¼ 4.01,

p ¼ .05
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(F(3, 88) ¼ 8.56, p < .001), a significant effect of
condition (F(2, 88) ¼ 39.78, p < .0001), but no
age " condition interaction. A LSD post-hoc test
showed that the age effect was due to a difference be-
tween 16-month-olds and the three older age groups.
All three conditions differed from each other.

To determine whether being right-handed, left-hand-
ed, or non-lateralized (as categorized by the handedness
test) made a difference for tool use, we performed
ANOVAs on the percentage of success as a function of
handedness category. Since there was no interaction be-
tween age and condition for success, we used mean
percentage of success in this analysis. Three series of
ANOVAs were conducted: right-handers versus left-
handers versus non-lateralized; right-handers versus
non-right-handers; and lateralized versus non-lateral-
ized. The ANOVAs were first performed on the whole
population, and then separately for each age group.
None of the ANOVAs proved significant. Thus, type of
handedness does not seem to have affected success at
tool use.

DISCUSSION

The goal of this study was to evaluate the extent to
which hand preference influences infants’ choice of
hand to grasp a new tool, and whether this influence
changes as infants’ understanding of the tool’s func-
tionality improves. To this end, we observed 16- to 22-
month-old infants grasping a rake to retrieve an out-of-
reach toy in two lateral grasping conditions: in one
condition the toy was placed to the left of the rake, and
in the other the toy was placed to the right of the rake.
In addition, the position of the toy relative to the tool
(inside touching, inside not touching, or to the side)
made the task more or less difficult. Since the differ-
ences between these three levels of difficulty did not
affect the frequency with which the infants used their
right and left hands, we pooled them to analyze the
results for handedness. The rake itself was always pre-
sented in the infant’s sagittal plane.

We first checked handedness for simple grasping
using a test of handedness. More infants were catego-
rized as right-handers than as left-handers (between 2.6
and 7 times more). This was the case as of 16 months
of age, and there was a slight but non-significant ten-
dency toward an increase in right-handedness with age,
and a decrease in non-lateralization, in particular be-
tween 18 and 22 months. Although these results are
based on a relatively small number of testing items due
to the fact that we did not want to extend an already
relatively long testing session, they correlate well with
results obtained with the same items presented twice
(Sacco et al., 2006). The results are in accordance with
previous results showing that hand preference for
grasping simple objects is established by 16 months of
age for the majority of infants, and that there is only a
slight tendency toward an increase in the frequency of
right-handers with age (Cochet et al., 2011; Jacquet
et al., 2012).

The results concerning the hand chosen to grasp the
rake showed that the right hand was used more often
than the left, to the same extent as for the handedness
test. The overall tendency to use the right hand to grasp
a rake presented in the midline did not change with
age. Thus, already at 16 months of age, a majority of
infants are right-handed for grasping a tool, but no
more than for grasping simple objects, and this is true
for all age groups. Comparing hand use as a function
of the spatial constraints of the task, at 16 months of
age most infants used their right hand more than their
left to grasp the rake in both lateral conditions. Even
though they used their right hand more when the toy
was to the left of the rake than when it was to the right,
the difference between the two lateral conditions was
not significant at this age. On the other hand, all three

Table 3. Percentage of Success as a Function of Age and
of the Hand Used for Grasping the Rake

Age
(Months) Contralateral Ipsilateral Chi-Sq.

16 60.5 26.3 9.53, p < .01
18 60 39.5 4.05, p < .05
20 61.9 40.7 3.6, p ¼ .05
22 72 45.2 6.9, p < .01
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FIGURE 2 Percentage of success as a function of age and
condition: (C1: toy inside/touching the rake; C2: toy inside
the rake but not touching it; C3: toy to the side of the rake, at
about 10 cm from the rake head).
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older groups used their right hand more when the toy
was to the left of the tool, but they used their left hand
more when the toy was to the right of the tool. The
difference in the percentage of right-hand use between
the two lateral conditions was significant at 18, 20, and
22 months. This change at 18 months is interesting to
relate to previous results showing an increase in the
understanding of the rake’s affordances to retrieve a
far-away toy at that age (Fagard, Rat-Fischer, &
O’Regan, 2012; O’Regan et al., 2011; Rat-Fischer
et al., 2012). However, at 18 months the infants catego-
rized as right-handed on the handedness test have still
some difficulty to inhibit the use of their right hand, as
shown by the absence of difference between the two
spatial condition when right-handers are considered
separately: this could not be interpreted as only due to
a lack of anticipation since at the same age, non-right-
handed infants show a significant greater use of their
right hand than of their left hand when the toy was to
the left of the rake.

Hand preference, as evaluated by the handedness
test, influenced the results. Infants categorized as non-
right-handers by the handedness test grasped the rake
more with their left hand than infants categorized as
right-handers, and they grasped the rake more with
their left hand than with their right hand when the toy
was to the right of the rake.

These results show that two factors influence the
choice of hand when grasping a new tool to retrieve an
out-of-reach object: hand preference, as evaluated by a
handedness test, and the placement of the object to be
acted upon with respect to the tool. Hand preference
does not change much with age and influences infants
of all age groups, as shown by the greater use of the
hand contralateral to the object when it was the pre-
ferred hand than when it was the non-preferred hand.
The side of the object relative to the tool influences
older infants to a greater extent than younger infants.
This increasing use of the contralateral hand with age,
when the spatial condition makes it easier to perform
the task with this hand, is in accordance with previous
results showing that infants start using their non-pre-
ferred hand more than their preferred one when it will
lead to a better outcome sometime between 14 and
19 months (Claxton et al., 2009; Cox & Smitsman,
2006; McCarty et al., 1999, 2001). The effect of the
relative positions of the toy and the rake could have
been explained by low-level visual constraints if this
effect had been observed in younger age groups as well
as older ones. The fact that the effect increases with
age means that it reflects some anticipation of the
results of the action depending on the hand used to
grasp the rake. Thus, it seems that younger infants do
not anticipate as well as older infants that using the

contralateral hand may be useful to retrieve the toy; it
is conceivable that their understanding of the task is
not strong enough to help them inhibit their tendency
to use the preferred hand, as for 18-month-old right-
handers. This fits with the finding that an increase in
the capacity to incorporate visual information about the
objects’ structure into the action increases during the
second year (Barrett, Traupman, & Needham, 2008).

Behind the question of the development of hand
preference tested in a simple grasping handedness test
and choice of hand during tool use lies an important
point, which is the relationship between hand prefer-
ence and hemispheric lateralization for praxis (i.e.,
planning of complex actions, real, or simulated). There
are two main theories on this relationship. One theory
(‘‘shared’’ theory) claims that left-hemispheric domi-
nance for praxis and hand preference in both simple
and complex actions are associated (Geschwind & Gal-
aburda, 1985), and that right-hand preference can be
explained by the left hemisphere’s direct control over
it. However, this would mean an opposite hemispheric
lateralization of praxis for left-handers, which is far
from being systematically the case, as we shall see
below. According to another theory (‘‘independent’’
theory), hand preference and praxis are relatively inde-
pendent (Vingerhoets et al., 2012). Such a view has
received support from a large study on patients under-
going an intracarotidamobarbital procedure (IAP) as
part of their preoperative evaluation for epilepsy sur-
gery (Meador et al., 1999). This study showed a left-
hemisphere specialization for praxis, independently of
hand preference. Data from brain injured patients also
suggest a distributed network within the left cerebral
hemisphere in the representation of skilled action, in-
cluding tool use, in right-handers as well as in left-
handers (Johnson-Frey, Newman-Norlund, & Grafton,
2005; Vingerhoets et al., 2012). In other words, a left-
hander whose left hand is controlled by the contralater-
al right hemisphere for executing simple actions, such
as grasping an object, should nevertheless show a left-
hemisphere control for planning complex actions.
The two theories lead to different hypotheses for the
development of hand preference (Fagard, 2012). If left-
hemisphere specialization for praxis and hand prefer-
ence are closely associated, as postulated by the first
theory, then infants should increasingly use their right-
preferred hand as they increasingly master new more
complex manual skills and form representations of the
corresponding motor programs. On the other hand, if
handedness and praxis lateralization are independent,
hand preference should not increase particularly with
the development of complex manual skills.

Testing these hypotheses would require a longitudi-
nal study to check whether right-hand preference
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changes as complex skills emerge during the first years
of life (‘‘shared’’ hypothesis) or whether the develop-
ment of hand preference for simple grasping and the
emergence of complex skills are independent. Our
results are more in favor of some independence, since
hand preference does not wait understanding of tool
use to be expressed, and does not change significantly
(in the absence of constraints against the use of the
preferred hand) as understanding of tool use emerges.
In fact the only changes that we observed is a better
capacity to inhibit the use of the preferred right hand
when the spatial constraints favored the use of the left
hand, and thus a better anticipation of the hand most
fitted for the task. This fits with the observation that
hand preference can be observed in 16-week-old
fetuses (Hepper, Shahidullah, & White, 1991), at a
time when praxis is probably very limited, and that this
early hand preference is well correlated with the child’s
handedness 12 years later (Hepper, Wells, & Lynch,
2005).

This research was supported by a grant from Fonda-
tion de France.
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/4<G#D)h21̂ #IG,5#1254D- # D2735#45# -)# -G2#<)+<D45,)+# -G7- #7- #&$#/)+-G5. # ,+F7+-5#712#7ED2 # -)#

4+3215-7+3#-G7-#hG2+#-h)#)EO2<-5#712#0GJ5,<7DDJ#<)++2<-23#,+#507<2.#-G2J#F)1/#7#4+,H42#)EO2<-#

-G7-#<7+#E2#G7+3D23#75#7#5,+*D2#<)/0)5,-2#)EO2<-^#IG45.#7-#D275-#7-#-G2#2+3#)F#-G2#F,15-#J271#)F#

D,F2.#,+F7+-5#522/#-)#U+)h#-G7-#-G2J#<7+#*1750#-G2#071-#)F#7+#)EO2<-#-G7-#,5#h,-G,+#127<G#j,+#-G,5#

2f7/0D2#-G2#G7+3D2#)F#-G2#-))Dk#-)#*2-#-G2#071-#-G7-#,5#)4-#)F#127<G#j-G2#7--17<-,92#)EO2<-k^#i+#

D,*G-#)F#-G,5#1254D-.#-G2#H425-,)+#h2#h212#,+-2125-23#,+#h75#-G2#F)DD)h,+*'#hG2+#3)#,+F7+-5#5-71-#

-)#021<2,92#-G7-#hG2+#7#<)/0)5,-2#)EO2<-#,5#/732#)F#-h)#<D271DJ#3,5-,+<-#071-5.#*1750,+*#7+J#

071-#h,DD#/7U2#-G2#hG)D2#)EO2<-#/)92a#i+#52<-,)+#$.#i#h,DD#E1,2FDJ#120)1-#-G2#1254D-5#)F#7#5-43J#

<)+34<-23#,+#)41#D7E#-G7-#,+925-,*7-23#-G,5#H425-,)+#jQ7*713.#QD)127+.#?7-=Q,5<G21#{#Z[?2*7+.#

.9%C,0Ck^

IG2 # 52<)+3 # ,5542 # <)+<21+5 # ,+F7+-5[ # 452 # )F # -G2 # +)-,)+ # )F # <)++2<-23+255 # ,+ # )-G21#

01)ED2/=5)D9,+*#5,-47-,)+5^#IG2#F7<-#-G7-#7-#&$#/)+-G5#)F#7*2#,+F7+-5#G792#U+)hD23*2#7E)4-#

<)/0)5,-2#)EO2<-5#54**25-5#-G7-#-G2J#4+3215-7+3#-G7-#)EO2<-5#-G7-#712#507-,7DDJ#<)++2<-23#<7+#

E2#/)923#-)*2-G21̂ #IG,5#<)11250)+35#-)#-G2#7*2#7-#hG,<G#,+F7+-5#712#7ED2#-)#452#7#5400)1-,+*#

)EO2<-#)1#7#5-1,+*#-)#12-1,292#7+#)4-=)F=127<G#)EO2<-#-G7-#5-7+35#)+#,- #)1#7#5-1,+*#-)#12-1,292#

5)/2-G,+*#7--7<G23#-)#,-^#6)h2921.#hG2+#01252+-23#h,-G#7#<G),<2#)F#529217D#5-1,+*5.#)+DJ#)+2#

hG,<G#,5#<)++2<-23#-)#-G2#)4-=)F=127<G#)EO2<-.#-G2#&$=/)+-G=)D3#,+F7+-5#F1)/#)41#D)+*,-43,+7D#

5-43J.#7+3#292+#)D321#,+F7+-5#j69C6SI.:N0/%/-+-k.#4547DDJ#F7,D#-)#52D2<-#-G2#7001)01,7-2#5-1,+*#-)#

12-1,292#-G2#)EO2<-^#IG,5#,5#5-1,U,+*#h,-G#12502<-#-)#-G2#1254D-5#)+#-G2#<)/0)5,-2#)EO2<-^#Ih2D92=

/)+-G=)D3 # ,+F7+-5 # 4+3215-7+3 # -G2 # +)-,)+ # )F # <)++2<-23+255. # E4- # 712 # +)- # 7ED2 # -) # 452 # -G,5#

%%



(G70-21#l^#"292D)0/2+-7D#5-205#D273,+*#-)#-))D#452#X#E75,<#/2<G7+,5/5

,+F)1/7-,)+# ,+ #<)+-2f-5 #,+9)D9,+*#/4D-,0D2 #)EO2<-5. #)+DJ #)+2#)F #hG,<G # ,5 #<)++2<-23^ #Z+2#

GJ0)-G25,5 # ,5 # -G7- # ,+F7+-5 #/,*G- # G792 #3,FF,<4D-J # ,+G,E,-,+*# 7 #/)-)1 # 1250)+52 # -)h713 # -G2#

/4D-,0D2#5-1,+*5.#,+3202+32+-DJ#)F#-G2,1#4+3215-7+3,+*#)F#-G2#+)-,)+#)F#<)++2<-23+255^#IG,5#

GJ0)-G25,5#h75#-25-23#,+#-G2#2f021,/2+-#01252+-23#,+#@2<-,)+#T^

)?G)*(%-(2&'$3)$E)-$52$+'&()$#O(-&+

P5+0%\#IG2#5-43J#)+#<)/0)5,-2#)EO2<-5#,5#)+DJ#01252+-23#921J#E1,2FDJ.#75#,-#h75#+)-#-G2#/7,+#-)0,<#)F#-G,5#-G25,5. #

7+3#E2<7452#i#h75#)+DJ#,+9)D923#,+#7#071-#)F#-G,5#h)1U^#6)h2921.#75#-G2#1254D-5#712#,+-2125-,+*#,+#-G2#<)+-2f-#)F #

-G2#-))D#7+3#/4D-,0D2#5-1,+*5#01)ED2/5.#,-#,5#+2921-G2D255#12D297+-#-)#54192J#-G2/#G212^

W59+,.S6+.59:%+5%+N0%:+6/K

IG,5#5-43J#h75#325,*+23#EJ#R^#Q7*713.#R^Y^#Z[?2*7+#7+3#(^#QD)127+^#IG2#54EO2<-5#h212#12<14,-23#EJ#P^#?7-=

Q,5<G21#7+3#-25-23#EJ#(^#QD)127+#j&SS~k#7+3#P^#?7-=Q,5<G21#jÄ$S~k^#IG2#<)3,+*#7+3#,+-21012-7-,)+#)F#-G2#37-7 #

h212#021F)1/23#EJ#(^#QD)127+.#@^#A71*4D25#7+3#R^#Q7*713^#IG2#07021#h75#h1,--2+#EJ#R^#Q7*713#7+3#R^Y^#Z[?2*7+^#

IG2 # 1254D-5 #h212 # 01252+-23 # O),+-DJ #h,-G # 1254D-5 # F1)/# )-G21 # 5-43,25 # EJ #P^ #?7-=Q,5<G21 # ,+ # -G2 # F)1/# )F # )17D#

<)//4+,<7-,)+5#7-#3292D)0/2+-7D#1)E)-,<#<)+F212+<25#j?)E)-3)<.#P7457++2.#$S&$z#"7*5-4GD#@2/,+71#&TSx$.#

"7*5-4GD. #$S&Tk # 7+3 #7- # -G2 # 5-432+- # 5J/0)5,4/#)F # -G2 #(>?@#125271<G #*1)40 #P06,5:8.0980: %W5H9.+.@0: %/6 %

VD@0I5CC0?09+#j$S&$k^

IG2#021<20-,)+#)F#)EO2<-#75#hG)D25#,5#,+FD42+<23#EJ#7#17+*2#)F#<G717<-21,5-,<5.#54<G#75#

F27-417D#01)021-,25#j2^*^.#<)D)41.#-2f-412k.#/)-,)+#,+F)1/7-,)+#j7DD#071-5#)F#7+#)EO2<-#-J0,<7DDJ#

/)92#-)*2-G21#,+#-G2#57/2#3,12<-,)+k.#7+3#507-,7D#,+F)1/7-,)+#j01252+<2#)1#7E52+<2#)F#507-,7D#

*705k^ # i+F7+-5#712 #U+)h+#-)#E2#52+5,-,92# -) # -G2#0GJ5,<7D # D7h5# -G7- #*)921+#)EO2<-5. #7+3# ,+#

071-,<4D71#-)#-G2#+)-,)+#)F#<)G25,)+#E2-h22+#)EO2<-5^#67E,-47-,)+#07173,*/5#G792#5G)h+#-G7-#

T=/)+-G=)D3#,+F7+-5#021<2,92#-G2#4+,-J#)F#)EO2<-5#j@02DU2#{#t7+#32#m7DD2.#&nnTk^#6)h2921.#-)#

)41#U+)hD23*2.#+)#5-43J#G75#J2-#,+925-,*7-23#-G2#H425-,)+#)F#G)h#,+F7+-5#-7U2#-G,5#,+F)1/7-,)+#

,+-)#7<<)4+-#hG2+#01252+-23#h,-G#7#<)/0)5,-2#)EO2<-^#I)#-25-#-G,5.#h2#01252+-23#-)#%=.#B=#7+3#

&S=/)+-G=)D3#,+F7+-5#h,-G#7+#7--17<-,92#)4-=)F=127<G#-)J#7+3#7#G7+3D2#h,-G,+#127<G#j522#Q,*^#

Ck^ # i+ # )+2 # <)+3,-,)+ # j<)++2<-,)+k. # -G2 # -)J # 7+3 # -G2 # G7+3D2 #h212 # 507-,7DDJ # 7+3 # 0GJ5,<7DDJ#

<)++2<-23#-)#27<G#)-G21.#F)1/,+*#7#4+,H42#<)/0)5,-2#)EO2<-^#i+#7#52<)+3#<)+3,-,)+#j-)4<G,+*#

E4-#+)-#<)++2<-23k.#-G2#-)J#7+3#-G2#G7+3D2#h212#507-,7DDJ#<)++2<-23.#E4-#h212#+)-#7--7<G23#-)#

27<G#)-G21̂ #i+#7#-G,13#<)+3,-,)+#j,+9,5,ED2#<)++2<-,)+k.#-G2#-)J#7+3#-G2#G7+3D2#h212#507-,7DDJ#

520717-23.#E4-#h212#0GJ5,<7DDJ#<)++2<-23#-)#27<G#)-G21#EJ#7+#,+9,5,ED2#F,5G,+*#D,+2^

%x



(G70-21#l^#"292D)0/2+-7D#5-205#D273,+*#-)#-))D#452#X#E75,<#/2<G7+,5/5

Q,*412#C^#IG122#<)+3,-,)+5#F)1#-G2#5-17,*G-#)EO2<-^#IG2#57/2#<)+3,-,)+5#h212#01252+-23#F)1#-G2#

P=5G7023#)EO2<-.#522#-G2#F,*412#E2D)h#j;,<-4125#EJ#(^#QD)127+k^

WDD#<)+3,-,)+5#h212#12027-23#-h,<2.#)+<2#h,-G#7#5-17,*G-#G7+3D2#j75#01252+-23#,+#Q,*^#

Ck. # )+<2 #h,-G # 7+ #P=5G7023 #G7+3D2 # j522 #Q,*^ # %k^ #IG2 # -75U #h,-G # -G2 #P=5G7023 #G7+3D2 #h75#

5400)523#-)#E2#/)12#3,FF,<4D-#-G7+#-G2#)+2#h,-G#-G2#5-17,*G-#G7+3D2.#75#-G2#)4-=)F=127<G#071-#

h75#+)-#,+#-G2#57/2#D,+2#)F#9,5,)+#75#-G2#127<G7ED2#071-#)F#-G2#G7+3D2.#-G45#F)1<,+*#,+F7+-5#-) #

9,547DDJ #F)DD)h#-G2#G7+3D2# -) #522 # -G2#<)++2<-,)+ #E2-h22+# -G2 # -h)#071-5 #)F # -G2 #<)/0)5,-2#

)EO2<-^#m,-G#-G2#P=5G7023#G7+3D2.#,-#h75#275J#-)#<)32#-G2#071-#)F#-G2#)EO2<-#-G7-#-G2#,+F7+-#h75#

D))U,+*#7-.#-G2#E7DD#)1#-G2#071-#)F#-G2#G7+3D2#-G7-#h75#h,-G,+#127<G^#IG2#5-17,*G-#)EO2<-#h75#

01252+-23#)ED,H42DJ#,+#)1321#-)#/7U2#,-#0)55,ED2#-)#<)32#-G2#,+F7+-L5#*7M2#,+#7#5,/,D71#h7J^

Q,*412#%^#!f7/0D25#)F#54EO2<-5#01252+-23#h,-G#E)-G#U,+35#)F#G7+3D2'#5-17,*G-#G7+3D2#7+3#P=

5G7023#G7+3D2^#;,<-4125#2f-17<-23#F1)/#-G2#9,32)-7025^

()+3,-,)+#&#h75#5<)123#7<<)13,+*#-)#-G2#,+F7+-[5#9,547D#7+3#/7+47D#021F)1/7+<2#h,-G#

-G2#)EO2<-^#Q)1#2f7/0D2.#,+F7+-5#hG)#0),+-23#-)h713#-G2#)4-=)F=127<G#071-#)F#-G2#)EO2<-.#)1#-G7-#

%B



(G70-21#l^#"292D)0/2+-7D#5-205#D273,+*#-)#-))D#452#X#E75,<#/2<G7+,5/5

*175023#-G2#G7+3D2#h,-G)4-#D))U,+*#7-#-G2#)4-=)F=127<G#071-.#h212#*,92+#-G2#D)h25-#5<)12#)F#&^#

i+ #<)+-175-. # ,+F7+-5 #hG)#*175023#7+3#04DD23 # -G2 #G7+3D2 #hG,D2 # D))U,+*#7- # -G2 #)4-=)F=127<G#

)EO2<-.#)1#hG,D2#7+-,<,07-,+*#-G2#*1750,+*#)F#-G2#)4-=)F=127<G#071-#)F#-G2#)EO2<-#EJ#012071,+*#

-G2#F122#G7+3.#h212#*,92+#-G2#G,*G25-#5<)12#)F#T^#i+F7+-5#hG)52#E2G79,)41#h75#3,FF,<4D-#-)#

5<)12.#/22-,+*#+2,-G21#-G2#<1,-21,7#F)1#7#5<)12#)F#&#+)1#)F#T.#h212#5<)123#$^#()+3,-,)+5#$#7+3#T#

h212 #4523 #75 #<)+-1)D #<)+3,-,)+5^ #m2#GJ0)-G25,M23 # -G7- # ,+F7+-5 #hG)#h212 #52+5,-,92 # -) # -G2#

+)-,)+#)F#<)/0)5,-2#)EO2<-5#j,^2^.#hG)#5<)123#T#,+#<)+3,-,)+#&k#5G)4D3#E2#54101,523#hG2+#-G2#

)4-=)F=127<G#071-#)F#-G2#<)/0)5,-2#)EO2<-#3,3#+)-#<)/2#7D)+*#h,-G#-G2#G7+3D2.#,+#<)+3,-,)+#$#

j-)4<G,+* # E4- # +)- # <)++2<-23. #hG,<G #h75 # 9,547DDJ # 5,/,D71 # -) # <)+3,-,)+ # &k^ # @,/,D71DJ. #h2#

2f02<-23#-G252#,+F7+-5#-)#E2#54101,523#hG2+#-G2#+)+=<)++2<-23#7--17<-,92#071-#3,3#<)/2#7D)+*#

h,-G#-G2#G7+3D2.#,+#<)+3,-,)+#T#j,+9,5,ED2#<)++2<-,)+k.#3250,-2#-G2#507-,7D#*70#E2-h22+#-G2#-h)#

071-5#)F#-G2#)EO2<-^#@,/,D71DJ#-)#<)+3,-,)+#&.#,+F7+-5#h212#5<)123#,+#-21/5#)F#D292D5#F1)/#&#-)#T.#

h,-G#&#12FD2<-,+*#+)#54101,52#E2G79,)415.#7+3#T#)E9,)45#54101,52#E2G79,)415#j54<G#75#5-)00,+*#

-G2#/)92/2+-.#D))U,+*#7-#-G2#2f021,/2+-21#)1#D74*G,+*k^#P292D#$#h75#7*7,+#7+#,+-21/23,7-2#

5<)12#E2-h22+#&#7+3#T^

IG2 # 7+7DJ525 # )F # -G2 #37-7 # F1)/ # <)+3,-,)+ # & # 5G)h23 # 7 # 5,*+,F,<7+- # 5<)12 #3,FF212+<2#

E2-h22+#-G2#%=/)+-G=)D35#7+3#-G2#)D321#,+F7+-5^#IG2#3,FF212+<2#h75#-G2#57/2#F)1#-G2#P#5G702#

7+3#-G2#5-17,*G-#G7+3D25^#i+#<)+3,-,)+5#$#7+3#T.#-G212#h75#7#5,*+,F,<7+-#3,FF212+<2#E2-h22+#-G2#

54101,52#5<)125#)F# -G2#J)4+*21#7+3#)D321# ,+F7+-5# ,+F7+-5.#h,-G#)D321# ,+F7+-5#5G)h,+*#/)12#

54101,52^ #W*7,+. # -G2 # 3,FF212+<2 # 12/7,+23 # -G2 # 57/2 # F)1 # E)-G # -J025 # )F # G7+3D25^ # Q,+7DDJ. # 7#

<)112D7-,)+#E2-h22+#<)+3,-,)+5#&#7+3#$#5G)h23#7#5,*+,F,<7+-#0)5,-,92#<)112D7-,)+#E2-h22+#-G2#

5<)125#F1)/#-G2#-h)#<)+3,-,)+5^#IG45#,+F7+-5#hG)#G73#7#-G2#E25-#5<)12#,+#<)+3,-,)+#&#h212#7D5)#

5,*+,F,<7+-DJ#/)12#54101,523#,+#<)+3,-,)+#$^

IG2#1254D-5#)F#-G2#01252+-#5-43J#54**25-#7#3292D)0/2+-7D#<G7+*2#,+#,+F7+-5[#,+-2*17-,)+#

)F#-G2#+)-,)+#)F#<)/0)5,-2#)EO2<-5#71)4+3#B#/)+-G5#)F#7*2^#mG2+#01252+-23#h,-G#7#<)/0)5,-2#

)EO2<-.#<)/0)523#)F#7#G7+3D2#071-#-G7-#,5#h,-G,+#127<G#7+3#7+#7--17<-,92#071-#-G7-#,5#)4-=)F=

127<G. # )D321 # ,+F7+-5 # 7+-,<,07-2 # -G7- # -G2 #)4-=)F=127<G #071- # <7+ #E2 # 12-1,2923 #EJ #/)9,+* # -G2#

G7+3D2. #hG21275 #%=/)+-G=)D35 #3)#+)-^ #A)12)921. # -G2#021F)1/7+<2# D292D #h,-G#7 #<)/0)5,-2#

)EO2<-#j<)+3,-,)+#&k#h75#<)112D7-23#h,-G#-G2#D292D#)F#54101,52#,+#7#<)+3,-,)+#-G7-#01252+-23#-G2#

57/2#,+,-,7D#7002717+<2.#hG2+#-G2#)4-=)F=127<G#071-#3,3#+)-#/)92#h,-G#-G2#G7+3D2#j<)+3,-,)+#

$k^ #IG252#1254D-5 #<)+F,1/#-G7-# ,+F7+-5 #G792#7<H4,123# -G2#+)-,)+#)F #<)++2<-23+255 #E2-h22+#

)EO2<-5#921J#271DJ#,+#3292D)0/2+-^#IG,5#,5#,+#D,+2#h,-G#5-43,25#5G)h,+*#-G7-#,+#-G2#52<)+3#G7DF#

%n



(G70-21#l^#"292D)0/2+-7D#5-205#D273,+*#-)#-))D#452#X#E75,<#/2<G7+,5/5

)F#-G2#F,15-#J271#)F#D,F2.#,+F7+-5#<7+#452#<)++2<-23#)EO2<-5#j5400)1-,+*#)EO2<-5#7+3#5-1,+*5k#75#7#

/27+5#-)#12-1,292#)4-=)F=127<G#)EO2<-5^

)@G)*(%-(2&'$3)$E)-$33(-&(13(++S)D.()56/&'2/(<+&%'30+)&"+Z

W59+,.S6+.59:%+5%+N0%E5II5O.9H%:+6/K

IG,5#5-43J#h75#325,*+23#EJ#P^#?7-=Q,5<G21.#,+#<)DD7E)17-,)+#h,-G#R^#Q7*713.#Y^#Z[?2*7+#7+3#h,-G#-2<G+,<7D#G2D0 #

F1)/#W+-),+2#P44.#)F#I)E,,#I2<G+)D)*J^#IG2#&l#54EO2<-5#,+#-G2#012D,/,+71J#5-43J#7+3#7DD#-G2#54EO2<-5#,+#-G2#07021 #

h212#12<14,-23#7+3#-25-23#7-#-G2#P7E)17-),12#;5J<G)D)*,2#32#D7#;21<20-,)+#EJ#P^#?7-=Q,5<G21#j&SS~k#7+3#-G2 #

A75-21[5#5-432+-#KD7+3,+2#Q,DD4M274#jÄ$S~k^#K)-G#2f021,/2+-215#071-,<,07-23#,+#-G2#37-7#<)3,+*^#IG2#5-7-,5-,<7D#

7+7DJ525#7+3#,+-21012-7-,)+#)F#-G2#37-7#h212#021F)1/23#EJ#P^#?7-=Q,5<G21.#hG)#7D5)#h1)-2#-G2#07021̂ #IG2#F,+7D#

9215,)+#)F#-G2#07021#G75#E22+#54E/,--23#7-#-G2#-,/2#)F#-G2#54E/,55,)+#)F#-G2#01252+-#-G25,5^#IG2#325,*+#)F#-G2#

5-43J#h75#01252+-23#EJ#P^#?7-=Q,5<G21#75#7#0)5-21#7-#-G2#!J2-17<U,35#()+F212+<2#,+#A)+-127D#j$S&&k^#IG2#1254D-5 #

h212#01252+-23#h,-G#1254D-5 # F1)/#)-G21 #5-43,25 #EJ#P^ #?7-=Q,5<G21 #75 #)17D #<)//4+,<7-,)+5#7- #3292D)0/2+-7D #

1)E)-,<#<)+F212+<25#j?)E)-3)<.#P7457++2.#$S&$z#"7*5-4GD#@2/,+71#&TSx$.#"7*5-4GD.#$S&Tk#7+3#7-#-G2#5-432+-#

V"?#@J/0)5,4/#P06,5:8.0980:%W5H9.+.@0:%/6%VD@0I5CC0?09+%j$S&$k^

%<T"T%G9+,5/68+.59%+5%+N0%C-C0,

IG2#1254D-5#)F#-G2#0129,)45#5-43J#5G)h#-G7-#E2F)12#-G2#2+3#)F#-G2#F,15-#J271#)F#D,F2. #

,+F7+-5#G792#7<H4,123#-G2#+)-,)+#-G7-#-h)#)EO2<-5#7--7<G23#,+#507<2#<7+#E2#/)923#-)*2-G21̂ #

WD5).#,-#,5#U+)h+#F1)/#-G2#3292D)0/2+-7D#D,-217-412#-G7-#,+#-G2#57/2#7*2#021,)3.#,+F7+-5#<7+#

452 # 5-1,+*5 # 7+3 # 5400)1-,+* # )EO2<-5 # 75 #/27+5 # F)1 # E1,+*,+* # 7+ # )4-=)F=127<G # )EO2<- # <D)521̂ #

6)h2921. # 7 # +4/E21 # )F # 0215)+7D # )E52197-,)+5 # 17,523 # H425-,)+5 # 7E)4- # ,+F7+-5[ # <707<,-J # -)#

021<2,92#<)++2<-23+255#E2-h22+#)EO2<-5#,+#)-G21#01)ED2/=5)D9,+*#-75U5^#W#F,15-#)E52197-,)+#

71)52#341,+*#-G2#D)+*,-43,+7D#5-43J#325<1,E23#,+#(G70-21#T#jQ7*713.#?7-=Q,5<G21#{#Z[?2*7+.#

$S&$k.#hG,<G#h2#3,3#+)-#/2+-,)+#,+#-G2#04ED,<7-,)+#E2<7452#,-#h75#7+#2f0D)17-)1J#071-#)F#-G2#

5-43J^#IG2#,+F7+-5#,+#-G,5#D)+*,-43,+7D#5-43J#h212#12*4D71DJ#01252+-23#h,-G#2,-G21#-h)#)1#F)41#

5-1,+*5#|)+2#2+3#)F#27<G#h75#,+#127<G#)F#-G2#54EO2<-|#7+3#7+#)4-=)F=127<G#)EO2<-#-G7-#h75#

7--7<G23#-)#)+2#)F# -G2#5-1,+*5^ #IG2#*70#E2-h22+#-G2#)EO2<-#7+3#-G2#+)+=<)++2<-23#5-1,+*5#

971,23#E2-h22+#C#7+3#&S#</^#W#5-1,U,+*#1254D-#h75#-G7-#292+#7-#&%#/)+-G5#)F#7*2.#/)5-#,+F7+-5#

522/,+*DJ#<G)52#-G2#5-1,+*5#7-#17+3)/^#i+#7+#733,-,)+7D#012D,/,+71J#5-43J.#h2#1201)34<23#-G,5#

1254D-#h,-G#&l#,+F7+-5#7*23#&%#/)+-G5#j?7-=Q,5<G21.#Z[?2*7+#{#Q7*713. #69C6SI.:N0/%/-+-k^#

i+F7+-5#h212#-25-23#)+#-G2#/4D-,0D2=5-1,+*5#-75U.#F)1#F,92#-)#2,*G-#-1,7D5.#3202+3,+*#)+#-G2,1#

D292D#)F#/)-,97-,)+^#Q)41#5-1,+*5#h212#01252+-23#)+#27<G#-1,7D.#)+DJ#)+2#E2,+*#<)++2<-23#-)#-G2#

xS



(G70-21#l^#"292D)0/2+-7D#5-205#D273,+*#-)#-))D#452#X#E75,<#/2<G7+,5/5

-)J^#IG2#/27+#021<2+-7*2#)F#54<<255#F)1#-G252#&%=/)+-G=)D3#,+F7+-5#h75#CC~#j/,+#Å#$n~z#

/7f#Å#BT~k^#Z+#/7+J#)F#-G252#-1,7D5.#54<<255#h75#7/E,*4)45.#75#,+F7+-5#E,/7+47DDJ#04DD23#

-h)#5-1,+*5#7-#7#-,/2^#mG2+#<)+5,321,+*#)+DJ#-G2#-1,7D5#hG212#,+F7+-5#04DD23#)+DJ#)+2#5-1,+*#7- #

7 # -,/2. # -G2#/27+#54<<255 # 17-2 #31)0023# -)#lS~.#h,-G#)+DJ#Tw&l# ,+F7+-5 #7E)92#CS~#/27+#

54<<255 # j+4/E21 # )F # -1,7D5 # F)1 # 7DD # ,+F7+-5' # l # -) # xk^ #IG,5 # 54<<255 # 17-2 # ,5 # 12/71U7EDJ # D)h#

<)+5,321,+*#-G2#F7<-#-G7-#7-#-G,5#7*2#,+F7+-5#<7+#452#-G2#+)-,)+#)F#<)++2<-23+255#,+#-G2#5,+*D2=

5-1,+*#-75U#7+3#,+#-G2#<)/0)5,-2=)EO2<-#-75U^#i+#D,*G-#)F#-G2#1254D-5#)F#-G252#-h)#012D,/,+71J#

5-43,25.#h2#<)+34<-23#7#5-43J.#01252+-23#,+#-G2#+2f-#07021.#hG,<G#,+925-,*7-25#hGJ#/)5-#&%=

/)+-G=)D3#,+F7+-5#F7,D23#-)#5)D92#-G2#/4D-,0D2=5-1,+*5#-75U^

x&



(G70-21#l^#"292D)0/2+-7D#5-205#D273,+*#-)#-))D#452#X#E75,<#/2<G7+,5/5

*"2(%)@#j54E/,--23k

t,547D#7--2+-,)+#,+#7#/27+5=2+3#-75U'#-G2#<752#)F#/4D-,0D2#5-1,+*5

%<T$T%d.:6-I%-++09+.59%.9%-%?0-9:309/%+-:M\%+N0%8-:0%5E%?6I+.CI0%:+,.9H:%!1-C0,%<(

A6+N5,:\#?7-=Q,5<G21.#P^.#Z[?2*7+.#R^Y^.#Q7*713.#R^

AS:+,-8+

IG2#7,/2#)F#-G2#01252+-#5-43J#h75#-)#4+3215-7+3#hG7-#F7<-)15#,+FD42+<2#,+F7+-5[ #01)ED2/=

5)D9,+*#E2G79,)415#)+#-G2#/4D-,0D2=5-1,+*5#-75U^#IG2#/7,+#H425-,)+#F)<4523#)+#hGJ#,+F7+-5#

4547DDJ#5)D92#-G2#5,+*D2#5-1,+*=04DD,+*#-75U#7-#&$#/)+-G5#7-#-G2#D7-25-.#hG21275#/)5-#&%=/)+-G=

)D3#,+F7+-5#5-,DD#<7++)-#5)D92#-G2#-75U#hG2+#529217D#5-1,+*5#712#01252+-23.#)+DJ#)+2#)F#hG,<G#,5#

7--7<G23^#m2#,+925-,*7-23#hG2-G21#-G,5#3,FF,<4D-J#,5#12D7-23#-)#,+G,E,-)1J#<)+-1)D#7E,D,-,25#45,+*#

7#021<20-,)+=7<-,)+#07173,*/^#"41,+*#-G2#F,15-#071-#)F#-G2#2f021,/2+-.#h2#75525523#-G2#7E,D,-J#

)F#,+F7+-5#7*23#&%#-)#$S#/)+-G5#-)#5)D92#-G2#/4D-,0D2=5-1,+*5#-75U^ #IG2#,+F7+-5#h212#-G2+#

3,9,323#,+-)#-G122#*1)405#E7523#)+#021F)1/7+<2#j7#_F7,D412g#*1)40.#7+#_,+-21/23,7-2g#*1)40.#

7+3#7#_54<<255g#*1)40k^#IG2#-G122#*1)405[#D))U,+*#5-17-2*,25#h212#<)/07123.#071-,<4D71DJ#h,-G#

12*713#-)#0123,<-,92#*7M2#hG2+#522,+*#7+#734D-#021F)1/,+*#-G2#-75U^#m2#F)4+3#-G7-#)+DJ#,+F7+-5#

hG)#54<<255F4DDJ#021F)1/23#-G2#7<-,)+#-75U#7D5)#9,547DDJ#7+-,<,07-23#hG,<G#5-1,+*#-G2#734D-#

G73#-)#04DD#,+#-G2#9,547D#-75U^#Z41#1254D-5#5G)h#-G7-#D7<U#)F#,+G,E,-)1J#<)+-1)D#,5#)+2#F7<-)1#-G7- #

<)+-1,E4-25 # -) # ,+F7+-5[ # F7,D412 # 7- # -G2 # -75U. # 7+3 # 5400)1- # -G2 # 3,12<- # /7-<G,+* # GJ0)-G25,5.#

7<<)13,+*#-)#hG,<G# ,+F7+-5#+223#-)#E2#7ED2#-)#021F)1/#-G2#7<-,)+5#-G2/52D925#E2F)12#E2,+*#

7ED2#-)#7+-,<,07-2#5,/,D71#7<-,)+5#021F)1/23#EJ#)-G215^

"T%G9+,5/68+.59

;GJ5,<7D#01)021-,25#)F#)EO2<-5#7+3#-G2,1#12D7-,)+5#-)#)-G21#)EO2<-5#712#32-2<-23#921J#271DJ#,+#

,+F7+<J^ # t,5,)+ # 5-43,25 # 45,+* # G7E,-47-,)+ # 07173,*/5 # G792 # 5G)h+ # -G7- # 7E,D,-,25 # 54<G # 75#

,32+-,FJ,+*#)EO2<-5[#G2,*G-#j6250)5#{#K7,DD71*2)+.#$SS&k.#5)D,3,-J#)1#<)+-,+4,-J#j@02DU2#2-#7D^.#

&nn$k#2/21*2#E2F)12#%#/)+-G5#)F#7*2^#W-#-G,5#7*2.#,+F7+-5#7D5)#4+3215-7+3#5)/2#3J+7/,<#

7502<-5#)F#)EO2<-5.# ,+#071-,<4D71# -G2#<)G25,)+#)F# -h)#)EO2<-5#/)9,+*#-)*2-G21# ,+# -G2#57/2#

3,12<-,)+#j@02DU2#2-#7D^.#&nn$k#7+3#-G2#01,+<,0D2#)F#<)+-7<-#jP25D,2#2-#7D^.#&nBxk#hG212,+#)+2#

)EO2<-#,5#7FF2<-23#EJ#7+)-G21#)+DJ#,F#-G212#,5#<)+-7<-#E2-h22+#-G2/^

i+#7<-,)+#5-43,25.#-G,5#+)-,)+#)F#<)+-7<-#E2-h22+#)EO2<-5.#7D5)#U+)h+#75#_<)++2<-23+255g.#G75#

E22+#2f0D)123#,+#)D321#,+F7+-5.#/7,+DJ#45,+*#-h)#07173,*/5'#04DD,+*#7#5400)1-#-)#12-1,292#7+#

x$



(G70-21#l^#"292D)0/2+-7D#5-205#D273,+*#-)#-))D#452#X#E75,<#/2<G7+,5/5

)4-=)F=127<G#)EO2<-#0D7<23#)+#-)0#)F#,-.#7+3#04DD,+*#7#5-1,+*#7--7<G23#-)#-G2#)4-=)F=127<G#)EO2<-^ #

@-43,25#G792#5G)h+#-G7-#,+F7+-5#712#7ED2#-)#452#-G2#5400)1-#75#7#/27+5#F)1#E1,+*,+*#-G2#*)7D #

)EO2<-#h,-G,+#127<G#7- #71)4+3#n=&S#/)+-G5#)F#7*2#jm,DD7--5. #&nnnz #@<GD25,+*21#{#P7+*21.#

&nnnz#m,DD7--5.#&nBlz#K7-25.#(71D5)+D432+.#{#K12-G21-)+.#&nBSz#8M*,1,5#{#64+-.#&nxCz#;,7*2-.#

&nT%w&nC$k^#()+<21+,+*#-G2#5-1,+*#07173,*/.#?,<G7135)+#j&nT$k#h75.#-)#)41#U+)hD23*2.#-G2#

F,15-#-)#h1,-2#7E)4-#-G2#5-1,+*#-75U#,+#,+F7+-5^#62#120)1-23#7+#,+<12752#,+#-G2#)<<4112+<2#)F#

04DD,+*#7#5-1,+*#hG2+#7+#)EO2<-#h75#7--7<G23#-)#,-#71)4+3#&S#/)+-G5^#;,7*2-#120)1-23#F1)/#

)E52197-,)+5 #)+ #G,5 #)h+#<G,D312+ # -G7- # -G2 #<707<,-J # -) #04DD # 7 # 5-1,+* # -) # 12-1,292 #7+ #)EO2<-#

2/21*23#7-#7E)4-#&&#/)+-G5#)F#7*2#j;,7*2-.#&nT%w&nC$k^#Q)1#27<G#)F#G,5#-G122#<G,D312+.#;,7*2-#

+)-23#-G7-#-G2J#3,5<)92123#-G2#04DD,+*#2FF2<-#)F#-G2#5-1,+*#-G1)4*G#7<-,92#2f0D)17-,)+^#P7-21.#-G2 #

5-1,+*#E2G79,)41#h75#,+<D4323#,+#755255/2+-5#)F#05J<G)D)*,<7D#3292D)0/2+-.#7+3#-G2#7*2#)F#

&S=&$#/)+-G5#h75#F)4+3#-)#E2#-G2#021,)3#hG2+#,+F7+-5#E2*7+#5)D9,+*#-G2#5-1,+*#01)ED2/#

j8M*,1,5#{#64+-.#&nxCk^#IG45.#,-#70027123#-G7-#7-#-G,5#021,)3.#,+F7+-5#4+3215-7+3#-G2#+)-,)+#)F#

<)++2<-23+255#E2-h22+#)EO2<-5^

Z+2#h7J#-)#32<,32#hG2-G21#,+F7+-5#4+3215-7+3#7#0GJ5,<7D#<)+<20-#,5#-)#*,92#-G2/#7#<G),<2#)F#

0)55,ED2 # h7J5 # -) # 021F)1/ # 7 # 071-,<4D71 # -75U^ # @)/2 # -))D # 452 # 5-43,25 # F)1 # 2f7/0D2 # G792#

,+925-,*7-23#hG2-G21#,+F7+-5#712#<707ED2#)F#52D2<-,+*#-G2#<)112<-.#F4+<-,)+7D#-))D#F1)/#7/)+*#7#

52-#)F#+)+=F4+<-,)+7D#7D-21+7-,925#-)#12-1,292#7+#)4-=)F=127<G#)EO2<-#j2^*^.#K1)h+.#&nnSz#(G2+#

{#@,2*D21.#$SSSk^#;21<2,9,+*#hG,<G#-))D#7FF)135#-G2#12-1,297D#)F#-G2#)EO2<-#7+3#E2,+*#7ED2#-)#

<)/0D2-2 # -G2 # -75U # h,-G # -G2 # <)112<- # -))D # G75 # E22+ # ,+-21012-23 # 75 # 7+ # ,+3,<7-)1 # )F # -142#

4+3215-7+3,+*#)F#-G2#-))D[5#452^#Q)DD)h,+*#-G,5#01,+<,0D2#,+#7#54E5-7+-,7DDJ#5,/0D21#5,-47-,)+.#

)+2#h7J#-)#297D47-2#hG2-G21#,+F7+-5#4+3215-7+3#7+3#452#-G2#+)-,)+#)F#<)++2<-23+255#,+#-G2#

5-1,+*=#7+3#<D)-G=04DD,+*#5,-47-,)+5#,5#-)#01252+-#,+F7+-5#h,-G#7#<G),<2#)F#5-1,+*5.#)+DJ#)+2#)F#

hG,<G#,5#<)++2<-23#-)#-G2#-)J^#i+F7+-5#hG)#4+3215-7+3#-G2#+)-,)+#)F#<)++2<-23+255#5G)4D3#

,32+-,FJ#hG,<G #5-1,+*# ,5 #<)++2<-23# -) # -G2# -)J. # -G212F)12#7FF)13,+*# ,-5 # 12-1,297D^ #?,<G7135)+#

j&nT$k#+)-23#-G7-#-G2#7E,D,-J#-)#,*+)12#5-1,+*5#+)-#7--7<G23#-)#-G2#)EO2<-#,+<127525#71)4+3#&S#

/)+-G5z#G)h2921.#292+#7-#&$#/)+-G5#)F#7*2.#,+F7+-5#1712DJ#54<<22323#)+#-G2,1#F,15-#7--2/0-#7-#

-G2#-75U#EJ#04DD,+*#-G2#<)++2<-23#5-1,+*^#i+#7#/)12#12<2+-#5-43J.#K1)h+#j&nnSk#F)4+3#-G7-#-G2#

<707<,-J#-)#,*+)12#-G2#4+7--7<G23#5-1,+*5#,+<127525#h,-G#7*2#341,+*#-G2#52<)+3#J271#)F#D,F2^#

6)h2921 #5G2#+)-23# -G7- # -G2 # ,+F7+-5 #3,3 #+)- # ,//23,7-2DJ #54<<223# ,+ #<G))5,+*# -) #04DD # -G2#

7--7<G23#5-1,+*#7/)+*#-G122#5-1,+*5#7D,*+23#-)h713#-G2#)EO2<-#7-#&l#/)+-G5.#E4-#)+DJ#G79,+*#

54<<223,+*#7- # 5,/0D21 # 5,-47-,)+5 #)F # -G2 #5-1,+* #04DD,+*# -75U. # ,+9)D9,+*# D25521 #5-1,+*5^ # i+ #7+#

2f0D)17-)1J#5-43J#)+#&l#,+F7+-5#7*23#&%#/)+-G5#j4+04ED,5G23#37-7k.#h2#)E521923#-G7-#-G2J#

xT



(G70-21#l^#"292D)0/2+-7D#5-205#D273,+*#-)#-))D#452#X#E75,<#/2<G7+,5/5

1712DJ#<G)52#-G2#<)112<-#5-1,+*#7/)+*#7#52-#)F#F)41#,+<D43,+*#-G122#+)+=<)++2<-23#5-1,+*5.#

hG21275#,+F7+-5#<7+#-G2)12-,<7DDJ#04DD#7#5-1,+*#-)#E1,+*#7+#)EO2<-#<D)521#7-#71)4+3#&&#/)+-G5#

j<F^ # ;,7*2-. # &nT%w&nC$z # 8M*,1,5 # { # 64+-. # &nxCz # 0215)+7D # 4+04ED,5G23 # 37-7k^ # @4<G # 7*2#

3,FF212+<25#E2-h22+#-G2#-,/2#hG2+#,+F7+-5#700712+-DJ#4+3215-7+3#-G2#+)-,)+#)F#<)++2<-23+255#

7+3#-G2#7*2#hG212#-G2J#<7+#452#-G2#+)-,)+#,+#<G),<2#5,-47-,)+5#712#5-1,U,+*^#mG7-#F7<-)15#712#

1250)+5,ED2#F)1#-G,5#32D7Ja

Z+2#<7+3,37-2# ,5# ,+G,E,-)1J#/)-)1#<)+-1)D^ #i+F7+-5#01252+-23#h,-G#/4D-,0D2 #5-1,+*5#G792#-)#

,+G,E,- # 74-)/7-,<. # 5-1,+*=04DD,+* #/)-)1 # 1250)+525. # ,+ # )1321 # -) # <G))52 # -G2 # <)112<- # 5-1,+*^#

i+G,E,-)1J#/)-)1#<)+-1)D#G75#E22+#120)1-23#-)#3292D)0#E2-h22+#B#7+3#&$#/)+-G5#)F#7*2#,+#

5,-47-,)+5#,+9)D9,+*#)EO2<-#12-1,297D#)1#32-)41#127<G,+*#j",7/)+3.#&nn&k^#WD5).#75#/2+-,)+23#

7E)92.#125271<G215#,+925-,*7-,+*#5-1,+*=#7+3#<D)-G=04DD,+*#01)ED2/5#G792#120)1-23#,+<127525#,+#

-G2#7E,D,-J#-)#,*+)12#5-1,+*5#)1#<D)-G25#+)-#,+#<)+-7<-#h,-G#-G2#)EO2<-#5-71-,+*#7-#&S#/)+-G5#)F#

7*2#j2^*^.#W*4,71#{#K7,DD71*2)+.#$SSS.#F)1#-G2#<D)-G#-75Uz#K1)h+.#&nnS.#7+3#?,<G7135)+.#&nT$.#

F)1#-G2#5-1,+*#-75Uk^#6)h2921.#,-#522/5#0D745,ED2#-G7-#-G2#<)/0D2f,-J#)F#-G2#-75U.#,+9)D9,+*#j&k#

5<7++,+*# -G2 #/4D-,0D2=5-1,+*5 #5<2+2# ,+ #)1321 # -) # j$k # ,5)D7-2 # -G2 #<)112<- #507-,7D # ,+F)1/7-,)+.#

F)DD)h23#EJ#jTk#<G))5,+*#7+3#jlk#04DD,+*#-G2#<)112<-#5-1,+*#4+-,D#-G2#)EO2<-#,5#12-1,2923.#<)4D3#

<)/02-2 # -2/0)171,DJ #h,-G # ,+F7+-5[ #7E,D,-,25 # -) # ,+G,E,- # -G2#7<-,)+ #)F #04DD,+*^ #IG,5 #/,*G- #E2#

12,+F)1<23#EJ#-G2#F7<-#-G7-#,+#*2+217D#,-#,5#+)-#071-,<4D71DJ#<)5-DJ#F)1#,+F7+-5#-)#04DD#-G2#5-1,+*5#

17+3)/DJ#4+-,D#-G2J#12-1,292#-G2#)EO2<-^

I)#,+925-,*7-2#hG2-G21#,+F7+-5[#3,FF,<4D-,25#h,-G#-G2#/4D-,0D2=5-1,+*5#-75U#1254D-#F1)/#,+G,E,-)1J#

D,/,-7-,)+5.#h2#325,*+23#7#021<20-,)+=7<-,)+#2f021,/2+-^#m2#<)/07123#,+F7+-5[#021F)1/7+<2#

)+ # -G2 #/4D-,0D2 # 5-1,+*=04DD,+* # -75U #h,-G # -G2,1 #9,547D # 2f0D)17-,92 #E2G79,)41 # 45,+* #7+ #2J2=

-17<U21̂ # !J2=-17<U,+* # -2<G+,H425 # 712 # ,327D # -) # /275412 # ,+F7+-5[ # 9,547D # 2f0D)17-,)+ # )F#

2f021,/2+-7D#5<2+25#j2^*^. #Q17+<G7U.#Y12-<G.#@)5U7#{#W3)D0G.#$S&&k^#IG2#2f021,/2+-#h75#

3,9,323# ,+-) # -h)#071-5' #7+#7<-,)+ # -75U#7+3#7#9,5,)+ # -75U^ # i+ # -G2 #7<-,)+ # -75U. # ,+F7+-5 #h212#

01252+-23#h,-G#F)41#5-1,+*5.#)+DJ#)+2#)F#hG,<G#h75#<)++2<-23#-)#7+#)4-=)F=127<G#7--17<-,92#-)J^#

IG2#,+F7+-5[#-75U#h75#-)#<G))52#-G2#<)112<-#5-1,+*#,+#)1321#-)#12-1,292#-G2#-)J^#IG2#9,5,)+#-75U#

,+9)D923#-G2#57/2#5,-47-,)+#75#-G2#7<-,)+#-75U.#E4-#-G2#5-1,+*#h75#04DD23#EJ#7+#734D-#17-G21#-G7+#

EJ#-G2#,+F7+-.#hG,D2#-G2#,+F7+-[5#D))U,+*#E2G79,)41#h75#12<)1323^#i+#071-,<4D71.#h2#<G2<U23#F)1#

0123,<-,92 #*7M2 # -)h713 # -G2 #<)++2<-23 # 5-1,+* #E2F)12 # -G2 #734D- # <G)52 #hG,<G # 5-1,+* # -) #04DD^#

;123,<-,92 # *7M2 # G75 # 12<2+-DJ # E22+ #4523 # 75 # 7 #/275412 #)F # ,+F7+-5[ # 7E,D,-J # -) # 7+-,<,07-2 # 7+#

)4-<)/2#hG2+#)E5219,+*#)+*),+*#7<-,)+5#j522#K,1).#$S&$.#F)1#7#E1,2F#129,2hk^#IG,5#5,-47-,)+#

7DD)h23#45#-)#,5)D7-2#,+F7+-5[#9,547D#2f0D)17-)1J#E2G79,)41#F1)/#-G2,1#/)-)1#7<-,9,-J.#,+#7#-75U#

xl



(G70-21#l^#"292D)0/2+-7D#5-205#D273,+*#-)#-))D#452#X#E75,<#/2<G7+,5/5

hG212#+)#/)-)1#1250)+52#h75#12H4,123^#IG45.#h2#2f02<-23#-G7-#,F#7#D7<U#)F#,+G,E,-)1J#<)+-1)D#

h212#-G2#)+DJ#F7<-)1#1250)+5,ED2#F)1#,+F7+-5[#F7,D412#7-#-G2#7<-,)+#-75U.#7DD#,+F7+-5#h)4D3#5G)h#

5,/,D71#9,547D#7+-,<,07-)1J#E2G79,)415#)+#-G2#9,5,)+#-75U.#,+3202+32+-DJ#)F#-G2,1#54<<255#)1#

F7,D412#7-#-G2#7<-,)+#-75U^#i+#<)+-175-.#,F#,+F7+-5#F7,D23#7-#-G2#7<-,)+#-75U#E2<7452#)F#D,/,-7-,)+5#

)-G21#-G7+#7#D7<U#)F#/7+47D#,+G,E,-,)+.#h2#2f02<-23#,+F7+-5#hG)#F7,D23#-)#04DD#-G2#<)112<-#

5-1,+*#,+#7<-,)+.#-)#7D5)#F7,D#-)#9,547DDJ#,32+-,FJ#-G2#<)112<-#5-1,+*#,+#-G2#9,5,)+#-75U^#i+#-G,5#

<752.#D))U,+*#5-17-2*,25#)+#-G2#9,5,)+#-75U#5G)4D3#3,FF21#E2-h22+#,+F7+-5#hG)#F7,D#7-#-G2#7<-,)+#

-75U#7+3#-G)52#hG)#54<<223^#I)#-25-#-G252#0123,<-,)+5.#h2#<)/07123#,+F7+-5[#D))U,+*#5-17-2*,25#

75#7#F4+<-,)+#)F#-G2,1#021F)1/7+<2#)+#-G2#5-1,+*#-75U.#,+3202+32+-DJ#)F#-G2,1#7*2.#hG,<G#17+*23#

F1)/#&%#-)#$S#/)+-G5^#IG,5#7*2#17+*2#h75#<G)52+#E2<7452#012D,/,+71J#)E52197-,)+5#54**25-23#

-G7-#)921#-G,5#7*2#021,)3#5)/2#,+F7+-5#F7,D#-)#5)D92#-G2#/4D-,0D2=5-1,+*5#01)ED2/#hG,D2#)-G215#

54<<223.#-G45#2+7ED,+*#<)/071,5)+#E2-h22+#-G2#D))U,+*#5-17-2*,25#)F#-G2#-h)#<7-2*)1,25#)F#

,+F7+-5^#@,+<2#-G2#<)3,+*#)F#_-142g#54<<255#h75#5)/2-,/25#7/E,*4)45#342#-)#E,/7+47D#5-1,+*5#

<G),<25.#h2#755,*+23#,+F7+-5#-)#-G122#*1)405#E7523#)+#021F)1/7+<2#jF7,D412.#,+-21/23,7-2#7+3#

54<<255k#75#325<1,E23#,+#-G2#A2-G)35#52<-,)+^#iF#-G2#,+G,E,-)1J#<)+-1)D#GJ0)-G25,5#,5#<)112<-.#

h2 # 2f02<-23 # -) # F,+3 # +) # 3,FF212+<25 # ,+ # D))U,+* # 5-17-2*J # E2-h22+ # *1)405^ # i+ # <)+-175-. # ,F#

,+G,E,-,)+#,5#+)-#,+9)D923.#)1#7-#D275-#,F#,-#,5#+)-#-G2#)+DJ#F7<-)1#,+9)D923#,+#,+F7+-5[#3,FF,<4D-J#

5)D9,+*#-G2#5-1,+*#01)ED2/.#-G2+#h2#2f02<-23#-)#F,+3#3,FF212+<25#,+#D))U,+*#5-17-2*,25.#7-#D275-#

E2-h22+#-G2#F7,D412#*1)40#7+3#-G2#54<<255#*1)40^

4(&.$1+

1-,+.8.C-9+:

IG2#F,+7D#57/0D2#)F# -G2#5-43J#<)+5,5-23#)F#l&#G27D-GJ#F4DD=-21/#,+F7+-5^ #m2#-25-23#,+F7+-5#

E2-h22+#&%#7+3#$S#/)+-G5#)F#7*2'#5292+-22+#&%=/)+-G=)D3#,+F7+-5#jA#Å#&C/)+-G5#T&37J5.#

?7+*2#Å#&C/)#$&3#-)#&%/)#&S3.#x#*,1D5k. #+,+2#&B=/)+-G=)D3#,+F7+-5#jA#Å#&B/)+-G5#S37J.#

?7+*2#Å#&x/)#&%3#-)#&B/)#&$3.#x#*,1D5k.#7+3#F,F-22+#$S=/)+-G=)D3#,+F7+-5#jA#Å#$S/)+-G5#

T37J5. # ?7+*2#Å#&n/) # &%3 # -) # $S/) # &T3. # &S # *,1D5k^ # Q,92 # 733,-,)+7D # &%=/)+-G=)D35. # F)41#

733,-,)+7D#&B=/)+-G=)D35#7+3#-G122#733,-,)+7D#$S=/)+-G=)D35#h212#-25-23.#E4-#+)-#,+<D4323#,+#

-G2#F,+7D#57/0D2#E2<7452#)F#,+7--2+-,92+255#341,+*#-G2#9,5,)+#2f021,/2+-#j-G2#-)-7D#D))U,+*#

-,/2#7-#-G2#5<2+2#-))U#40#D255#-G7+#$S~#)F#3417-,)+#)F#-1,7D5#z#+#Å#l#,+F7+-5k.#D7<U#)F#,+-2125-#,+#

-G2 #7<-,)+# -75U # j+#Å#$k. #4+<)112<-23 #9,5,)+ # j,+F7+- #h75 # -25-23#h,-G)4- #*D75525 #E2<7452 # -G2#

5J5-2/#<)4D3#+)-#-17<U#D))U,+*#E2G79,)41#h,-G#*D75525#)+.#+#Å#&k.#2f021,/2+-21#211)1#,+#-G2#

xC



(G70-21#l^#"292D)0/2+-7D#5-205#D273,+*#-)#-))D#452#X#E75,<#/2<G7+,5/5

01252+-7-,)+#)1321#)F#-G2#5-1,+*5#j+#Å#Tk.#)1#-2<G+,<7D#01)ED2/5#h,-G#-G2#2J2=-17<U,+*#5J5-2/#

j+#Å#$k^#WDD#,+F7+-5#h212#12<14,-23#F1)/#7#D,5-#)F#D)<7D#F7/,D,25#hG)#2f0125523#,+-2125-#,+#-7U,+*#

071- # ,+ # 5-43,25 # )+ # ,+F7+- # 3292D)0/2+-^ # ;712+-7D # <)+52+- #h75 # *17+-23 # E2F)12 # -G2 # ,+F7+-5#

4+321h2+-#-G2#2f021,/2+-^#IG2#,+F7+-5#h212#*,92+#7#5/7DD#*,F-#F)1#-G2,1#071-,<,07-,)+#,+#-G2#

5-43J^

V0:.H9%-9/%?-+0,.-I:

Q,*412#&^#iDD45-17-,)+#)F#-G2#-h)#2f021,/2+-7D#-75U5^#j&7k#i+F7+-#021F)1/,+*#-G2#7<-,)+#-75U^#

j&Ek#,+F7+-#D))U,+*#7-#-G2#5<2+2#,+#-G2#9,5,)+#-75U#jF1)+-#<7/217k^#j&<k#t,2h#)F#-G2#9,5,)+#-75U#

F1)/#-G2 #5<2+2#<7/217. #7E)92# -G2 #54EO2<-[5 #G273^ # j&3k #t,2h#)F # -G2 # F)41 #71275 #)F # ,+-2125-#

jWZi5k' # !#Å#5-1,+*=2+3. # Q#Å#5-1,+*. # (#Å#7127 # E2-h22+ # 5-1,+* # 7+3 # -)J # j2,-G21 # 7 # *70 # )1 # 7#

<)++2<-,)+k. # 7+3 # I)J#Å#-)J # <)++2<-23 # -) # )+2 # )F # -G2 # F)41 # 5-1,+*5^ # i+ # -G,5 # 2f7/0D2. # -G2#

<)++2<-23#5-1,+*#,5#Q&.#hG,<G#,5#-G2#F,15-#5-1,+*#)+#-G2#D2F-^#IG2#5<2+2#7127#,+<D4325#-G2#2+-,12#

hG,-2#<713E)713#7127^

x%



(G70-21#l^#"292D)0/2+-7D#5-205#D273,+*#-)#-))D#452#X#E75,<#/2<G7+,5/5

>G)=-&'$3)&"+Z#!U.H6,0%"-(

IG2 # -75U # h75 # 01252+-23 # )+ # 7 # 5)D,3 # hG,-2 # <71-)+ # E)713 # jCS # </ # f # xS # </k # hG,<G # -G2#

2f021,/2+-215#<)4D3#5D,32#F1)/#-G2,1#5,32#)F#-G2#-7ED2#-)h713#-G2#)00)5,-2#5,32.#7-#71)4+3#C=&S#

</#F1)/#-G2#,+F7+-^#IG2#F)41#5-1,+*5#0D7<23#)+#-G2#E)713#h212#371U#*12J.#/732#)F#h))D#7+3#

/2754123#2,-G21#TC#</#F)1#-G2#-h)#5-1,+*5#0D7<23#)+#-G2#5,32.#)1#TS#</#F)1#-G2#-h)#5-1,+*5#

0D7<23#,+#-G2#/,33D2.#-)#/7U2#-G2/#2H47DDJ#*17507ED2#F)1#-G2#,+F7+-^#IG2#*70#E2-h22+#-G2#+)+=

<)++2<-23#5-1,+*#7+3#-G2#-)J#/2754123#C#</^#IG2#-)J#h75#0D7<23#)4-#)F#-G2#127<G#)F#-G2#,+F7+-.#

7-#TB#</#7h7J#F1)/#-G2#+271#2+3#)F#-G2#E)713^#IG2#-)J5#4523#h212#<)D)4123#0D75-,<#34<U5.#

hG,<G#712#-G2#-)J5#-G7-#-G2#,+F7+-5#-25-23#,+#)41#D7E#4547DDJ#2f01255#-G2#/)5-#,+-2125-#,+^#W#

3,FF212+-#34<U#h75#4523#)+#27<G#-1,7D#-)#79),3#32<12752#,+#/)-,97-,)+^#W#3,*,-7D#9,32)#<7/217#

h75#0)5,-,)+23#E2G,+3#-G2#-7ED2.#-)#)+2#5,32#)F#-G2#2f021,/2+-21.#-)#12<)13#-G2#,+F7+-[5#7<-,92#

E2G79,)41#341,+*#-G2#-75U.#7+3#-)#7DD)h#1)4*G#)FF=D,+2#<)3,+*#)F#D))U,+*#E2G79,)41̂

?G)\'+'$3)&"+Z#!E.H6,0%"SR%8R%/(

IG2#5<2+2#F)1#-G,5#-75U#h75#D7,3#)4-#)+#-G2#57/2#<71-)+#E)713#75#,+#-G2#7<-,)+#-75U^#IG2#E)713#

h75#7*7,+#0D7<23#,+#F1)+-#)F#-G2#,+F7+-.#E4-#7-#7#3,5-7+<2#)F#7001)f,/7-2DJ#xS#</#7h7J#F1)/#

-G2#,+F7+-.#7+3#,+<D,+23#G)1,M)+-7DDJ#7-#7+#7+*D2#)F#nÇ#h,-G#12502<-#-)#-G2#-7ED2#-)#F7<,D,-7-2#*7M2#

/275412/2+-#h,-G#-G2#2J2=-17<U21̂ #IG2#57/2#5-1,+*5#h212#4523#75#,+#-G2#7<-,)+#-75U.#E4-#-G2#

*70#E2-h22+#-G2#-)J#7+3#-G2#+)+=<)++2<-23#5-1,+*5#h75#D71*21#j&S#</k^#IG,5#3,5-7+<2#h75#

<7D<4D7-23#E7523#)+#IG7D25[#-G2)12/.#-7U,+*#,+-)#7<<)4+-#-G2#D71*21#3,5-7+<2#E2-h22+#-G2#E)713#

7+3#-G2#,+F7+-.#7+3#-G2#,+<D,+7-,)+#)F#-G2#E)713^#W#I)E,,#É&$S#2J2=-17<U21#h75#0D7<23#)+#7#

-7ED2#5D,*G-DJ#E2D)h#-G2#E)713.#71)4+3#%S#</#7h7J#F1)/#-G2#,+F7+-[5#2J25#7+3#7-#7+#7+*D2#)F#

$SÇ#F1)/#-G2#-7ED2^#W#3,*,-7D#9,32)#<7/217#j_F1)+-#<7/217g'#522#Q,*^#&Ek#h75#0)5,-,)+23#E2G,+3 #

-G2#E)713.#F7<,+*#-G2#,+F7+-.#-)#<G2<U#,-5#D))U,+*#E2G79,)41#)4-5,32#-G2#<713E)713#5<2+2.#hG2+#

-G2#2J2=-17<U21#<7++)-#-17<U#-G2#,+F7+-[5#*7M2^#W#8@K#<7/217#j_5<2+2#<7/217g'#522#Q,*^#&<#7+3#

&3k#D,+U23#-)#-G2#I)E,,#5J5-2/.#h75#0D7<23#O45-#)921#-G2#,+F7+-[5#G273^#IG2#,/7*2#F1)/#-G,5#

<7/217.#1201252+-,+*#-G2#54EO2<-[5#9,2h#7+3#,+<D43,+*#-G2#<71-)+#E)713#)1#D))U,+*#5<2+2.#h75#

<7D,E17-23#,+5,32#-G2#5J5-2/#75#-G2#5<2+2#<7/217^#IG2#F,92#<7D,E17-,)+#0),+-5#4523#h212#-G2#

F)41#<)1+215#7+3#-G2#<2+-12#)F#-G2#E)713^#V7M2#3,12<-,)+#h75#/2754123#7+3#12<)1323#45,+*#-G2#

I)E,,#@-43,)#01)*17/^#

xx



(G70-21#l^#"292D)0/2+-7D#5-205#D273,+*#-)#-))D#452#X#E75,<#/2<G7+,5/5

1,580/6,0

IG2#7<-,)+#-75U#h75#7Dh7J5#01252+-23#F,15-.#-)#2+5412#-G7-#-G2#,+F7+-5#G73#4+3215-))3#-G2#-75U#

hG2+#/27541,+*#-G2,1#D))U,+*#E2G79,)41#341,+*#-G2#9,5,)+#-75U^#K2F)12#E2,+*#-25-23#h,-G#F)41#

5-1,+*5.#27<G#,+F7+-#h75#-25-23#h,-G#)+DJ#)+2#5-1,+*.#<)++2<-23#-)#-G2#)4-=)F=127<G#-)J^#IG,5#

h75#-)#/7U2#5412#-G7-#7DD#071-,<,07+-5#h212#7ED2#7+3#/)-,97-23#-)#452#-G2#5-1,+*#75#7#/27+5#-)#

12-1,292#-G2#-)J^#i+#E)-G#-75U5.#27<G#-1,7D#h75#01207123#E2G,+3#7+#)07H42#5<122+.#-)#U220#-G2#

54EO2<- # F1)/#522,+*# -G2#<)++2<-,)+# -G1)4*G#7#5,/4D-7+2)45#/)92/2+-#)F# -G2 # -)J#7+3# -G2#

<)++2<-23#5-1,+*^#IG2#-25-#E2*7+#hG2+#-G2#/75U#h75#12/)923^

i+#-G2#7<-,)+#-75U.#-G2#E)713#h75#F,15-#01252+-23#)4-#)F#-G2#,+F7+-5[#127<G.#-)#01292+-#-G2/#F1)/#

04DD,+*#7+J#5-1,+*#7-#17+3)/#h,-G)4-#292+#D))U,+*#7-#-G2#-)J^#WF-21#-G2#,+F7+-#G73#D))U23#7-#-G2#

E)713#F)1#7-#D275-#&#52<)+3.#-G2#E)713#h75#/)923#-)h713#-G2#,+F7+-.#5-)00,+*#7-#7#3,5-7+<2#)F#

C=&S#</^#iF#-G2#,+F7+-#04DD23#-G2#<)112<-#5-1,+*#7+3#-G45#*175023#-G2#-)J.#G2#h75#7DD)h23#-) #

0D7J#h,-G#,-#F)1#7E)4-#)+2#/,+4-2^#iF#G2#04DD23#)+2#)1#529217D#)F#-G2#h1)+*#5-1,+*j5k.#-G2#E)713#

12/7,+23#,+#0)5,-,)+#4+-,D#-G2#,+F7+-#G73#04DD23#-G2#<)++2<-23#5-1,+*#7+3#12-1,2923#-G2#)EO2<-^

"41,+* # -G2 #9,5,)+ # -75U. # -G2 #0712+- #hG)52 # D70# -G2 # ,+F7+- # 57- # ,+ #h75#75U23# -) #h271 #5-1)+*#

54+*D75525 # -) #01292+- # -G2#I)E,, # F1)/#-17<U,+*#G,5wG21 #2J25# ,+5-273#)F # -G)52#)F # -G2 # ,+F7+-^#

K2<7452#,+F7+-5#)F-2+#D27+23#-)h713#-G2#5<2+2#-)#*2-#<D)521#-)#-G2#)EO2<-.#/7U,+*#,-#3,FF,<4D-#

F)1#-G2#2J2=-17<U21#-)#U220#12*,5-21,+*#-G2,1#*7M2.#-G2#0712+-5#h212#7D5)#75U23#-)#5-7E,D,M2#-G2,1 #

,+F7+-#EJ#*2+-DJ#G)D3,+*#-G2,1#<G25-#7+3#71/5#341,+*#-G2#-75U#j522#Q,*^#&Ek^#W*7,+.#27<G#-1,7D#

h75#01207123#E25,325 #7+#)07H42#5<122+^ #Q)1 #27<G# -1,7D. # -G2#E)713 #h75# -G2+#0D7<23#7- # -G2#

<7D,E17-23#0)5,-,)+#325<1,E23#,+#-G2#0129,)45#52<-,)+^#"41,+*#-G,5#-17+50)1-,+*#0G752#)F#-G2#

E)713.#-G2#)EO2<-#7+3#,-5#<)++2<-,)+#-)#)+2#)F#-G2#F)41#5-1,+*5#h212#<)92123#EJ#7#/75U#-)#

01292+- # ,+F7+-5 # F1)/ # 522,+* # -G2 # <)++2<-,)+ # E2F)12 # -G2 # <713E)713 #h75 # ,+ # -G2 # <7D,E17-23#

0)5,-,)+^ #IG2+.# -G2#2f021,/2+-21#h2+-# -)# -G2#<G,D3[5# D2F- #5,32#7+3#12/)923#-G2#/75U^#IG2#

2f021,/2+-21[5 # 0)5,-,)+ # jD2F- # )1 # 1,*G-k # 12D7-,92DJ # -) # -G2 # 5,32 # )F # -G2 # ,+F7+- # <)4D3 # +)- # E2#

17+3)/,M23#E2<7452#)F#-G2#D7<U#)F#507<2#)+#-G2#1,*G-#5,32.#342#-)#-G2#01252+<2#)F#-G2#8@K#

<7/217 # 5-7+321̂ # Q)1 # -G,5 # 1275)+. #h2 # <)+-1)DD23 # F)1 # -G2 # 01252+<2 # )F # 7+ # 2FF2<- # )F # 5,32 # )F#

01252+-7-,)+#,+#-G2#7+7DJ525#)F#-G2#9,5,)+#37-7#7-#27<G#0)5,-,)+#)F#-G2#<)++2<-23#5-1,+*^#WF-21#

-G2#12/)97D#)F#-G2#/75U.#-G2#,+F7+-[5#7--2+-,)+#h75#31,92+#-)#-G2#)4-=)F=127<G#-)J#h,-G#0G17525#

54<G#75#_L55M%-+%+N0%/68Me%V5%K56%:00%+N0%/68Mb%f5O%8-9%G%H0+%.+b%gN.8N%:+,.9H%:N56I/%G %

C6IIbg^ #WF-21 # 7 # /27+ # -,/2 # )F # &&^l # 52<)+35 # j@"#Å#ÑT^Tn5. # /,+#Å#$^ST5z # /7f#Å#T$^%n5z#

3202+3,+*#)+# ,+F7+-5[ # 7--2+-,)+ # -)h713 # -G2 #5<2+2k. # -G2 #2f021,/2+-21 #7001)7<G23#G21 #G7+3#

-)h713#-G2#<)++2<-23#5-1,+*#7+3#04DD23#,-#-)#E1,+*#-G2#)EO2<-#h,-G,+#127<G.#*,9,+*#,-#-)#-G2#

xB



(G70-21#l^#"292D)0/2+-7D#5-205#D273,+*#-)#-))D#452#X#E75,<#/2<G7+,5/5

,+F7+-^#IG2#<713E)713#h75#-G2+#04DD23#7h7J#7+3#-G2#+2f-#-1,7D#h75#01207123#E2G,+3#-G2#)07H42#

5<122+^

"41,+*#E)-G#-75U5#-G2#071-,<,07+-5#57-#,+#-G2#D70#)F#)+2#)F#-G2,1#0712+-5.#,+#F1)+-#)F#-G2#-25- #

-7ED2^#W+#7--17<-,92#-)J#h75#7Dh7J5#01252+-23#7-#-G2#57/2#0)5,-,)+#)+#-G2#E)713.#)4-#)F#-G2#

127<G#)F#-G2#54EO2<-.#7+3#7--7<G23#-)#)+2#)F#F)41#5-1,+*5^#Q)41#<)+52<4-,92#-1,7D5#j)+2#7-#27<G#

0)55,ED2#0)5,-,)+#)F#-G2#5-1,+*k#h212#01252+-23#,+#27<G#)F#-G2#-h)#-75U5^#IG2#0)5,-,)+#)F#-G2#

<)++2<-23#5-1,+*#j522#Q,*^#&3#F)1#-G2#+4/E21,+*#)F#-G2#5-1,+*5k#h75#17+3)/,M23#E2-h22+#-G2#

F)41#-1,7D5#7<1)55#7DD#54EO2<-5.#5)#-G7-#7DD#)13215#)F#01252+-7-,)+5#h212#-25-23#7-#D275-#)+<2#,+#

9,5,)+#7+3#)+<2#,+#7<-,)+^#IG2#,+F7+-5#+2921#57h#-G2#57/2#)1321#)F#01252+-7-,)+#F)1#-G2#7<-,)+#

7+3#-G2#9,5,)+#-75U5#<)+52<4-,92DJ^# !7<G#2f021,/2+-7D#5255,)+#D75-23#7E)4-#TS#/,+4-25^#W#

D7-217D,-J#-25-#h75#021F)1/23#-)#755255#,+F7+-5#G7+3#012F212+<2#j522#Q7*713#{#A71U5.#$SSSk#,+#

)1321#-)#<)+-1)D#F)1#7+J#2FF2<-#)F#5,32#,+#-G2#7<-,)+#-75U^

V-+-%A9-IK:.:

>G)=-&'$3)&"+Z

IG2#,+F7+-5L#E2G79,)415#h212#<)323#F1)/#-G2#9,32)#12<)13,+*5^#W5#,+F7+-5#<)4D3#04DD#529217D#

5-1,+*5#7-#-G2#57/2#-,/2.#7+3#75#-G2J#<)4D3#04DD#7+J#5-1,+*#4+-,D#-G2J#*)-#-G2#-)J.#,+3202+32+-DJ#

)F#-G2,1#7<-47D#4+3215-7+3,+*#)F#-G2#0GJ5,<7D#12D7-,)+5#E2-h22+#-G2#5-1,+*5#7+3#-G2#-)J.#,-#h75#

5)/2-,/25#3,FF,<4D-#-)#<)32#,+#-21/5#)F#-142#54<<255#921545#F7,D412^#m2#7--1,E4-23#7#E2G79,)417D#

<7-2*)1J# -)#27<G#-1,7D^ #W#5<)12#)F#&#h75#*,92+#hG2+# ,+F7+-5#700712+-DJ#04DD23#-G2#5-1,+*5#

17+3)/DJ#h,-G)4-#D))U,+*#7-#-G2#)4-=)F=127<G#-)J^#W+#,+-21/23,7-2#5<)12#)F#$#h75#*,92+#hG2+#

,+F7+-5#D))U23#7-#-G2#-)J#E2F)12#7+3#hG,D2#04DD,+*#7#5-1,+*.#E4-#3,3#+)-#04DD#-G2#<)++2<-23#

5-1,+*#F,15-^#IG,5#5<)12#h75#7D5)#7--1,E4-23#hG2+#,+F7+-5#04DD23#-h)#5-1,+*5#5,/4D-7+2)45DJ#h,-G#

E)-G#G7+35#j)+2#)F#hG,<G#h75#<)++2<-23#-)#-G2#)EO2<-k.#/7U,+*#3,FF,<4D-#-)#<)32#hG2-G21#-G,5#

54<<255#h75#,+-2+-,)+7D#)1#+)-^#W#5<)12#)F#T#h75#*,92+#hG2+#,+F7+-5#D))U23#7-#-G2#-)J#E2F)12#

7+3#hG,D2#04DD,+*#3,12<-DJ#)+#-G2#<)++2<-23#5-1,+*^#IG2#5<)125#F)1#27<G#,+F7+-#h212#79217*23#

)921#-G2#F)41#-1,7D5^#m2#-G2+#755,*+23#,+F7+-5#,+-)#)+2#)F#-G122#*1)405#E7523#)+#021F)1/7+<2'#

V1)40#&#j/27+#5<)12#&#-)#&^Ck.#-G2 #F7,D412#*1)40z#V1)40#$#j/27+#5<)12#Ö&^C#-)#Ü$^Ck.#-G2#

,+-21/23,7-2#*1)40z#7+3#V1)40#T#j/27+#5<)12#$^C#-)#Tk.#-G2#54<<255#*1)40^#IG,5#<)3,+*#h75#

,+3202+32+-#)F#-G2#,+F7+-5[#7*2#j&%.#&B#)1#$S#/)+-G5k^#!92+#-G)4*G#/)12#)F#-G2#$S=/)+-G=)D35#

54<22323#7-#-G2#-75U#-G7+#,+#-G2#J)4+*21#,+F7+-5.#-G212#h75#7#*127-#327D#)F#7*2#971,7E,D,-J#,+#

xn



(G70-21#l^#"292D)0/2+-7D#5-205#D273,+*#-)#-))D#452#X#E75,<#/2<G7+,5/5

27<G#021F)1/7+<2#*1)40#j75#h2#h,DD#522#,+#-G2#?254D-5#52<-,)+k^#A)12)921.#-G2#0410)52#)F#-G,5#

h)1U#h75#+)-#-)#297D47-2#-G2#7*2#3,FF212+<25#,+#7<-,)+#<707<,-,25#E2-h22+#-G252#7*25^#m2#-G45#

012F21123#-)#<)/0712#-G2#D))U,+*#5-17-2*,25#)F#-G2#3,FF212+-#021F)1/7+<2#*1)405#17-G21#-G7+#-G2#

7*2#*1)405^

W#52<)+3#)E521921#<)323#&B#,+F7+-5#jll~k#,+3202+32+-DJ#-)#755255#,+-21=)E521921#12D,7E,D,-J^#

?2D,7E,D,-J#E2-h22+#-G2#-h)#)E5219215#h75#BS~^

?G)\'+'$3)&"+Z

m2#7+7DJ523#,+F7+-5[#9,547D#E2G79,)41#F1)/#-G2#/)/2+-#hG2+#-G2#)EO2<-#7+3#-G2#<)++2<-,)+#

7127#h212#4+<)92123#EJ#-G2#/75U#-)#-G2#/)/2+-#hG2+#-G2#2f021,/2+-21#E2*7+#-)#127<G#F)1#-G2 #

<)++2<-23#5-1,+*^#m2#<)4D3#-G45#12<)13#-G2#,+F7+-[5#2f0D)17-,)+#)F#-G2#5<2+2#E2F)12#04DD,+*#-G2#

5-1,+*^#IG122#71275#)F#,+-2125-#jWZi5k#h212#32F,+23#F)1#27<G#)F#-G2#F)41#5-1,+*5#j522#Q,*^#&3k'#&k#

-G2#hG)D2#5-1,+*#j7127#Q.#F1)/#)+2#2+3#-)#-G2#)-G21#2+3#)F#27<G#5-1,+*kz#$k#-G2#<)++2<-,)+#7127#

j7127#(k.#<)11250)+3,+*#2,-G21#-)#-G2#*70#E2-h22+#-G2#5-1,+*#7+3#-G2#-)J.#)1#-)#-G2#<)++2<-,)+#

E2-h22+#-G2#5-1,+*#7+3#-G2#-)J.#,+#-G2#<752#)F#-G2#<)++2<-23#5-1,+*z#Tk#-G2#2+3#)F#-G2#5-1,+*#

j7127#!k.#hG212#-G2#5-1,+*5#712#4547DDJ#*175023#hG2+#E2,+*#04DD23^#W5#-G2#-h)#2f-21+7D#5-1,+*5#

h212#D)+*21#-G7+#-G2#5-1,+*5#,+#-G2#/,3=0)5,-,)+.#-G2#WZi5#Q#7+3#!#h212#)F#-G2#57/2#5,M2#F)1 #

-G2#2f-21+7D#5-1,+*5#j5-1,+*5#&#7+3#lk.#7+3#F)1#-G2#5-1,+*5#,+#-G2#/,33D2#j5-1,+*5#$#7+3#Tk.#E4-#-G2#

-h) # 07,15 # 3,FF2123 # F1)/ # 27<G # )-G21̂ #m2 # 32F,+23 # -G252 # -G122 #WZi5 # -) # 2f0D)12 # 0)55,ED2#

3,FF212+<25#,+#D))U,+*#5-17-2*,25#-)h713#-G2#<)++2<-23#921545#+)+=<)++2<-23#5-1,+*5#E2-h22+#

-G2#021F)1/7+<2#*1)405^#m2#4523#-G2#F,f7-,)+#3417-,)+#jQ"k#F)1#27<G#WZi^#IG2#<G),<2#-)#452#

-G2#Q"#)921#-G2#9,5,-#3417-,)+#jt".#<)11250)+3,+*#-)#-G2#Q"#h,-G.#,+#733,-,)+.#57<<7325#h,-G,+#

-G2#WZi5k.#h75#/)-,97-23#EJ#-G2#D,-217-412^#W5D,+#j$S&$k#54**25-23#-G7-#+)-#7DD#57<<7325#,+5,32#

-G2 #WZi # <)+5-,-4-2 # 12D297+- # ,+F)1/7-,)+. # 75 # -G2J #/,*G- # )+DJ # _FDJ #)921g # -G2 #WZi #h,-G)4-#

01)<255,+*#7+J#,+F)1/7-,)+^#WDD #37-7#h212#-7U2+#520717-2DJ#F)1#27<G#-1,7D^ #"42#-)#3,FF212+-#

5<2+2 # 3417-,)+ # ,+ # 27<G # -1,7D. # -G2 #Q" #37-7 #h212 # -17+5F)1/23 # ,+-) # 021<2+-7*25 # )F # D))U,+*#

jF,f7-,)+k#-,/2#7-#-G2#2+-,12#5<2+2#j-G2#7127#,+5,32#-G2#<713E)713k^ #WF-21#-G7-.#-G2#37-7#h212#

79217*23#7<1)55#-G2#-G122#+)+=<)++2<-23#5-1,+*5#-)#)E-7,+#-G2#/27+#D))U,+*#021<2+-7*2#-)h713#

+)+=<)++2<-23#5-1,+*5^#IG,5#97D42#h75#-G2+#54E-17<-23#F1)/#-G2#021<2+-7*2#)F#D))U,+*#-,/2#

502+-#D))U,+*#7-#-G2#<)++2<-23#5-1,+*^#iF#-G2#97D42#,5#0)5,-,92.#-G,5#/27+5#-G7-#-G2#,+F7+-#D))U23#

/)12#7-#-G2#<)++2<-23#5-1,+*#-G7+#7-#-G2#+)+=<)++2<-23#5-1,+*5^

BS



(G70-21#l^#"292D)0/2+-7D#5-205#D273,+*#-)#-))D#452#X#E75,<#/2<G7+,5/5

8(+6/&+

QG)=-&'$3)&"+Z

X0-9%C0,E5,?-980%-:%-%E698+.59%5E%-H0

W#12*1255,)+#7+7DJ5,5#)+#/27+#021F)1/7+<2#j79217*23#)921#-G2#F)41#-1,7D5k.#75#7#F4+<-,)+#)F#

7*2#j,+#37J5.#/,+#Å#lxB3#z#/7f#Å#%&n3k#5G)h23#7#5,*+,F,<7+-#,+<12752#,+#021F)1/7+<2#h,-G#

7*2#j?#Å#^T&.#Qj&.Tnk#Å#l^&l.#0#Ü#^SCk^

W5#/2+-,)+23#,+#-G2#A2-G)35#52<-,)+.#-G2#7,/#)F#)41#5-43J#h75#-)#F)<45#)+#-G2#3,FF212+<25#

E2-h22+#021F)1/7+<2#*1)405.#17-G21#-G7+#)+#-G2#3,FF212+<25#E2-h22+7*25^#i+#-G2#F)DD)h,+*#

52<-,)+#h2#*,92#-G2#/27+#7*2#F)1#27<G#*1)40^

X0-9%-H0%SK%C0,E5,?-980%H,56C

W+ #W+)97 # )+# -G2 # 021F)1/7+<2 # *1)405 #h,-G # 7*2 # 75 # -G2 # 3202+32+- # 971,7ED2 #5G)h23 # +)#

5,*+,F,<7+-#7*2#3,FF212+<25#E2-h22+#-G2#-G122#*1)405#jQ$.TB#Å#$^Cx.#0#Å#^Sn. #á$#Å#^&$.#-7ED2#&kT %

IG45.#,F#3,FF212+-#D))U,+*#5-17-2*,25#712#)E521923#E2-h22+#-G2#021F)1/7+<2#*1)405.#7*2#5G)4D3#

+)-#G792#3,12<-DJ#,+FD42+<23#-G2/.#75#-G2#7*2#3,5-1,E4-,)+#3,3#+)-#5,*+,F,<7+-DJ#3,FF21#E2-h22+#

-G2#*1)405^

I7ED2#&^#A27+#7*2.#/27+#5<)12#7+3#+4/E21#)F#54EO2<-5#,+#27<G#021F)1/7+<2#*1)40^#@!#Å##

5-7+3713#211)1̂

[%$62 F 4("3)=0( K9 4("3)+-$%( K9

> &C &x^TT S^l$ &^l$ ^lS

? &T &x^%n S^CS &^BB ^CS

@ &T &B^xx S^lB $^%x ^CS

V.:+,.S6+.59%5E%N-9/0/90::%.9%0-8N%H,56C

?,*G-=G7+323#,+F7+-5#<)4D3#G792#2f0125523#7#E,75#-)h713#-G2#5-1,+*#-G7-#h75#0)5,-,)+23#<D)521#

-)#-G2,1#012F21123#G7+3^#IG45.#h2#7+7DJ523#-G2#,+F7+-5[#021F)1/7+<2#EJ#-G2#0)5,-,)+#)F#-G2#

<)++2<-23#5-1,+*#7+3#EJ#-G2,1#G7+323+255^

B&



(G70-21#l^#"292D)0/2+-7D#5-205#D273,+*#-)#-))D#452#X#E75,<#/2<G7+,5/5

I7ED2#$^#",5-1,E4-,)+#)F#G7+323+255#EJ#*1)40

V1)40 > P2F-=G7+323 >)+=D7-217D,M23 ?,*G-=G7+323

& &C & x x#jl%^x~k

$ &T $ C %#jl%^&~k

T &T S l n#j%n^$~k

W#<G,=5H47123#7+7DJ5,5#)F#G7+323+255#7<1)55#-G2#021F)1/7+<2#*1)405#5G)h23#+)#5,*+,F,<7+-#

3,FF212+<2 # ,+ # -G2 # 3,5-1,E4-,)+ # )F # G7+323+255 # E2-h22+ # -G2 # -G122 # *1)405 # j>#Å#l&. # 3)F#Å#$.#

à$#Å#&^B%.#0#Å#^lSz#I7ED2#$k^#IG,5#7E52+<2#)F#3,FF212+<2#,5#,/0)1-7+-#75#G7+3#012F212+<2#<)4D3#

7FF2<-#hG,<G#5-1,+*#-G2#,+F7+-#04DD5#F,15-^#Q)1#2f7/0D2.#1,*G-=G7+323#,+F7+-5#/,*G-#2f01255#7#

E,75# -)h713#-G2#5-1,+*#7-#;)5,-,)+#T#j522#Q,*^ #&k^#IG45.#7#3,FF212+<2#,+#54<G#E,75#E2-h22+#

*1)405#j75#h2#h,DD#522#E2D)hk.#5G)4D3#+)-#E2#<74523#EJ#3,FF212+<25#,+#G7+323+255#E2-h22+#-G2#

*1)405^

X0-9%C0,E5,?-980%E5,%0-8N%C5:.+.59%5E%+N0%859908+0/%:+,.9H

W#12027-23#/2754125#W>ZtW#)+#/27+#021F)1/7+<2#h,-G#-G2#0)5,-,)+#)F#-G2#<)++2<-23#5-1,+*#

j&.#$.#T#7+3#lz#522#Q,*^#&k#75#7#h,-G,+=54EO2<-5#F7<-)1#5G)h23#7#5,*+,F,<7+-#2FF2<-#)F#-G2#0)5,-,)+#

)F#-G2#<)++2<-23#5-1,+*#jQT.&$S#Å#l^B%.#0#Ü#^S&. #á$#Å#^&&k#/@&#Å#&^B$#z#/@$#Å#$^S$#z #5K@)])?G??)z#

/@l#Å#&^xnk^# W#0)5- # G)< #7+7DJ5,5 # ,+3,<7-23 # -G7- #/27+ #021F)1/7+<2 #h75 #*127-21 #hG2+ # -G2#

<)++2<-23#5-1,+*#h75#)+#;)5,-,)+#T#-G7+#hG2+#,-#h75#,+#;)5,-,)+#&#7+3#l^

i-#,5#h)1-G#+)-,+*#-G7-#-G2#-G,13#0)5,-,)+#,5#-G2#<D)525-#0)5,-,)+#-)#-G2#1,*G-#G7+3^#IG45.#G,*G21#

021F)1/7+<2#F)1#<)++2<-23#5-1,+*5#7-#-G2#-G,13#0)5,-,)+#<)4D3#G792#E22+#2f0D7,+23#EJ#-G2#F7<-#

-G7-#7#/7O)1,-J#)F#,+F7+-5#h75#1,*G-=G7+323#jCl~#)F#,+F7+-5k#)1#+)+=D7-217D,M23#jTn~k^#W-#D275-#

1,*G-=G7+323#,+F7+-5.#7+3#0)55,EDJ#/)5-#+)+=D7-217D,M23#,+F7+-5#/,*G-#G792#5G)h+#7#-2+32+<J#

-)#04DD#-G,5#5-1,+*#F,15-.#,+3202+32+-DJ#)F#hG,<G#5-1,+*#,5#7<-47DDJ#<)++2<-23#-)#-G2#-)J.#E2<7452#

,- #h75# -G2#<D)525- # -) # -G2,1 #1,*G- #G7+3^ # iF # -G,5 #h212#-142. # ,+F7+-5#021F)1/7+<2#h)4D3# D,U2DJ#

700271#*127-21#hG2+#-G2#<)++2<-23#5-1,+*#h75#,+#;)5,-,)+#T#-G7+#hG2+#,-#h75#,+#-G2#)-G21#

0)5,-,)+5^#i+#F7<-.#-G2#,+F7+-5[#F,15-#<G),<2#h75#3,12<-23#-)#-G2#5-1,+*#,+#;)5,-,)+#T#jh,-G#)1 #

h,-G)4-#04DD,+*#7+)-G21#5-1,+*#7-#-G2#57/2#-,/2k#,+#%%^l%~#)F#-1,7D5.#hG,<G#<)11250)+35#-)#

/)12#-G7+#-h)#)4-#)F#-G2#F)41#-1,7D5#021#,+F7+-#,+#-G,5#-75U^#W#E127U3)h+#)F#-G,5#E,75#-)h713#-G2#

-G,13#0)5,-,)+#EJ#G7+323+255#5G)h23#-G7-#)9217DD.#1,*G-=G7+323#,+F7+-5#52D2<-23#-G,5#5-1,+*#F,15-#

)+#%$^C~#)F#-G2,1#,+,-,7D#7--2/0-5.#7+3#+)+=D7-217D,M23#,+F7+-5#)+#x%^C%~.#hG21275#-G2#-G122#

D2F-=G7+323#,+F7+-5#<G)52#,-#)+#l&^%x~#)F#-G2,1#,+,-,7D#7--2/0-^#

B$



(G70-21#l^#"292D)0/2+-7D#5-205#D273,+*#-)#-))D#452#X#E75,<#/2<G7+,5/5

K2J)+3#-G2#/7,+#2FF2<-#)F#-G2#0)5,-,)+#)F#-G2#<)++2<-23#5-1,+*#)+#/27+#021F)1/7+<2.#-G212#

<)4D3#E2#F41-G21#5,*+,F,<7+- #3,FF212+<25#E2-h22+#021F)1/7+<2#*1)405^#W-# D275- # ,+# -G2# -G,13#

*1)40#j54<<255#*1)40k.#,+F7+-5#5G)4D3#+)-#5G)h#-G,5#E,75#-)h713#-G2#-G,13#0)5,-,)+#E4-#5G)4D3#

021F)1/#2H4,97D2+-DJ#7-#27<G#5-1,+*#0)5,-,)+^#Q,*412#$#,DD45-17-25#-G2#021F)1/7+<2#)F#,+F7+-5#

F1)/#27<G#*1)40#EJ#5-1,+*#0)5,-,)+^

Q,*412#$^#A27+#5<)12# #F)1#27<G#0)5,-,)+#)F#-G2#<)++2<-23#5-1,+*#EJ#*1)40^#!11)1# E715#*,92#

5-7+3713#211)1̂

IG2#/)5-#,/0)1-7+-#)E52197-,)+#F1)/#Q,*412#$#,5#-G7-#-G2#021F)1/7+<2#3,FF212+<2#hG2+#-G2#

<)++2<-23#5-1,+*#h75#,+#;)5,-,)+#T#75#<)/07123#-)#&#7+3#l#)+DJ#522/5#-)#G792#)<<4123#,+#

V1)405#&#7+3#$^#i-#,5#7D5)#h)1-G#+)-,+*#-G7-#V1)405#&#7+3#$#5G)h#-G2#57/2#021F)1/7+<2#

07--21+. # -G7- # ,5. # *127-21 # 021F)1/7+<2 #hG2+ # -G2 # <)++2<-23 # 5-1,+* # ,5 # ,+ # ;)5,-,)+ # T. # 7+3 # 7#

<)/0717-,92#32<12752#,+#021F)1/7+<2#F)1#;)5,-,)+5#&.#$#7+3#l^#i+#<)+-175-.#V1)40#T#522/5#-)#

G792#021F)1/23#2H47DDJ#7-#D275-#F)1#;)5,-,)+5#&#-)#T^#?2027-23#/2754125#W>ZtW@#)+#27<G#

*1)40 # h,-G # 5-1,+* # 0)5,-,)+ # 75 # 7 # h,-G,+=54EO2<-5 # F7<-)1 # ,+3,<7-23 # -G7- # -G,5 # 021F)1/7+<2#

3,FF212+<2#,+#F79)41#)F#-G2#5-1,+*#,+#;)5,-,)+#T#h75#)+DJ#5,*+,F,<7+-#,+#V1)40#&#jQT.l$#Å#l^nl.#

0#Ü#^S&. #á$#Å#^$%k^ #W5#-G2#3,5-1,E4-,)+#)F#G7+323+255#E2-h22+#*1)405#h75#+)- #5,*+,F,<7+-DJ#

3,FF212+-.#-G,5#1254D-#54**25-5#-G7-#-G2#,+F7+-5#,+#V1)40#&#G73#7#E,75#-)h713#-G2#5-1,+*#)+#-G2 #

-G,13#0)5,-,)+.#hG,<G#h)4D3#2f0D7,+#-G2,1#G,*G21#021F)1/7+<2#hG2+#-G2#<)++2<-23#5-1,+*#h75#

,+#;)5,-,)+#T^#i+3223.#,+F7+-5#,+#V1)40#&#04DD23#-G2#5-1,+*#,+#;)5,-,)+#T#)+#-G2,1#F,15-#7--2/0-#

)+#BT^TT~#)F#-1,7D5.#-G2#,+F7+-5#,+#V1)40#$#)+#%T^l%~#)F#-1,7D5.#7+3#,+F7+-5#,+#V1)40#T#)+#CS~#

BT



(G70-21#l^#"292D)0/2+-7D#5-205#D273,+*#-)#-))D#452#X#E75,<#/2<G7+,5/5

)F#-1,7D5^

Q,+7DDJ.#,+#V1)40#T.#-G212#h75#7#5,*+,F,<7+-#021F)1/7+<2#3,FF212+<2#hG2+#-G2#5-1,+*#h75#,+#

;)5,-,)+#l#<)/07123#-)#-G2#)-G21#0)5,-,)+5#jQT.T%#Å#%^&B.#0#Ü#^S&.#á$#Å#^Tlk.#F)1#hG,<G#h2#G792#

+)#071-,<4D71#2f0D7+7-,)+^

X0-9%C0,E5,?-980%SK%+,.-I

I) # <)+-1)D # F)1 # 7 # 0)55,ED2 # 2FF2<- # )F # -G2 # 1202-,-,)+ # )F # -G2 # -75U # h,-G # 54<<255,92 # -1,7D5.#

,+3202+32+-DJ#)F#-G2#0)5,-,)+#)F#-G2#5-1,+*.#h2#021F)1/23#7#12027-23=/2754125#W>ZtW#)+#

/27+#021F)1/7+<2#7<1)55#-1,7D5^#IG212#h75 #+)#5,*+,F,<7+-#3,FF212+<2#,+#021F)1/7+<2#7<1)55#

-1,7D5#jQT.&$S#Ü#&#z#/-&#Å#&^nl#z#/-$#Å#&^nT#z#/-T#Å#$^Sx#z#/-l#Å#&^nSk^#IG212#h75#7D5)#+)#5,*+,F,<7+-#

,+-217<-,)+#E2-h22+#-1,7D5#7+3#*1)405#jQ%.&&l#Ü#&k^

QQG)\'+'$3

IG2 #/27+ # Q,f7-,)+ #"417-,)+ # jQ"k # -)h713 # -G2 # 5<2+2 # h75# T^xB5 # j7V%h%Ñ&^Bx5. #/,+#Å#S.#

/7f#Å#&&^lB5k^#W-#)-G21#-,/25#,+F7+-5#D))U23#)4-5,32#-G2#5<2+2.#/)5-DJ#7-#-G2#2f021,/2+-21.#7-#

-G2,1#0712+-#)1#9,547DDJ#2f0D)1,+*#-G2#1))/^#W5#/2+-,)+23#,+#-G2#A2-G)35#52<-,)+.#,+F7+-5#hG)#

D))U23#7-#-G2#5<2+2#F)1#D255#-G7+#$S~#)F#-G2#-)-7D#-1,7D#-,/2#h212#+)-#,+<D4323#,+#-G2#F,+7D#

57/0D2^ #A27+ # Q" #h75# $^%n5 # F)1 # -G2 # -)J# 7127 # j%n~ # )F # -G2 # D))U,+* # -,/2 # 7- # -G2 # 5<2+2z#

7V%h%&^Cl.#/,+#Å#Sz#/7f#Å#&&^lSk.#7+3#S^l%5#F)1#-G2#5-1,+*#7127#j&$^ll~#)F#-G2#D))U,+*#-,/2#

7-#-G2#5<2+2z#7V#Å#^T%.#/,+#Å#Sz#/7f#Å#$^l%k^#Q)1#F41-G21#7+7DJ5,5.#7DD#Q"5#F)1#-G2#-)J.#5-1,+*#

7+3#*70#71275#h212#<)+921-23#,+-)#021<2+-7*25.#E7523#)+#D))U,+*#-,/2#7-#-G2#5<2+2#,+#27<G#

-1,7D^

QQQG);$52"%'+$3)#(&J((3)L'+'$3)"31)"-&'$3

i+#-G,5#52<-,)+#h2#<)/0712#-G2#D))U,+*#5-17-2*,25#)F#-G2#-G122#021F)1/7+<2#*1)405#F1)/#-G2#

7<-,)+#-75U'#F7,D412.#,+-21/23,7-2#7+3#54<<255^#i+#-G2#F,15-#0717*170G#h2#7+7DJM2#-G2#3,FF212+<25#

,+#-G2#/27+#021<2+-7*2#)F#D))U,+*#-,/2#7-#-G2#hG)D2#5<2+2.#7-#-G2#-)J#7127.#7+3#7-#-G2#5-1,+*#

7127^

Q)1#7DD#F41-G21#7+7DJ525#,+#-G2#)-G21#0717*170G5#)F#@2<-,)+#iii.#-G2#3202+32+-#971,7ED2#,5#-G2#

3,FF212+<2#E2-h22+#-G2#021<2+-7*2#)F#F,f7-,)+#F417-,)+#j~Q"k#-)h713#-G2#WZi5#jQ.#!#7+3#(k#)F#

-G2#<)++2<-23#5-1,+*#7+3#-G2#/27+#~Q"#-)h713#-G2#-G122#+)+=<)++2<-23#5-1,+*5#j522#I7ED2#Tk^#

IG2#021F)1/7+<2#*1)40#h75#,+-2*17-23#75#77#E2-h22=54EO2<-5#971,7ED2^#I)#<)+-1)D#F)1#7#5,32=

2FF2<-#342#-)#-G2#D2F-=0)5,-,)+#)F#-G2#2f021,/2+-21.#-G2#0)5,-,)+#)F#-G2#5-1,+*#h75#73323#75#7+#

Bl



(G70-21#l^#"292D)0/2+-7D#5-205#D273,+*#-)#-))D#452#X#E75,<#/2<G7+,5/5

,+-17=54EO2<-#971,7ED2^

I7ED2#T^#A27+#~Q"#3,FF212+<2#jÑ@!k#E2-h22+#<)++2<-23#7+3#+)+=<)++2<-23#71275#)F#,+-2125-.#

EJ#*1)40^#@,*+,F,<7+<2#D292D'#â#Ü^SC.#ââ#Ü^S&.#âââÜ^SS&^

=%(")$E)Q3&(%(+&
j",FF212+<2#E2-h22+#############
<)++2<-23#7+3#/27+#)F#
+)+=<)++2<-23#71275k

;21F)1/7+<2#*1)40

& $ T

Q'#mG)D2#@-1,+*#7127 ^S$#jÑ&^Snk =^T%#jÑ&^&xk AG?@)T^>G>_V)`

('#()++2<-,)+#7127 =^xT#jÑ^B%k ^xB#jÑ^n$k ^l%#jÑ^n$k

!'#!f-12/,-J#7127 ^C$#jÑ&^Tlk ^%x#jÑ&^llk >UGUA)T^>GAAV)```

L55M.9H%+.?0%-+%+N0%:8090%-:%-%E698+.59%5E%C0,E5,?-980%H,56C

IG2#/27+#F,f7-,)+#3417-,)+#)+#-G2#5<2+2#h75#+)-#5,*+,F,<7+-DJ#3,FF212+-#E2-h22+#-G2#*1)405#

jQ$.TB#Å#&^Bl.#0#Å#^&x.#á$#Å#^Snk^#6)h2921.#7+#W>ZtW#)+#-G2#/27+#~Q"#)+#-G2#5<2+2#12927D23#

7#5,*+,F,<7+-#3,FF212+<2#,+#-G2#01)0)1-,)+#)F#D))U,+*#-,/2#7-#-G2#5<2+2#E2-h22+#-G2#*1)405#

jQ$.TB#Å#T^$x.#0#Å#^SC. #á$#Å#^&Ck^#W#0)5-#G)<#7+7DJ5,5#,+3,<7-23#-G7-#,+F7+-5#,+#V1)40#T#D))U23#

5,*+,F,<7+-DJ#D255#-)h713#-G2#hG)D2#5<2+2#j/27+#Q"5<2+2#Å#$%^%B~#)F#-G2#-)-7D#5<2+2#3417-,)+k#

-G7+#,+F7+-5#,+#V1)40#&#jTn^Tn~k^#V1)40#$#G73#7+#,+-21/23,7-2#D))U,+*#021<2+-7*2#)F#Tl^nl~^

IG2#/27+#~Q"#F)1#-G2#-)J#7127#3,FF2123#EJ#*1)40#jQ$.TB#Å#%^x%.#0#Ü#^S&#á$#Å#^$%k^#W#0)5-#G)<#

7+7DJ5,5 # ,+3,<7-23 # -G7- # ,+F7+-5 # ,+ # V1)40 # T # D))U23 # 5,*+,F,<7+-DJ # D255 # 7- # -G2 # -)J # j/27+#

Q"-)J#Å#$%^%B~#)F#-)-7D#5<2+2#3417-,)+k#-G7+#,+F7+-5#,+#V1)405#&#jxx~k#7+3#$#jx&^C&~k^

IG2#/27+#~Q"#)+#-G2#F)41#5-1,+*5#j,+3202+32+-DJ#)F#-G2,1#<)++2<-,)+#h,-G#-G2#-)Jk#3,FF2123#

EJ#*1)40#jQ$.TB#Å#l^lB.#0#Ü#^SC#á$#Å#^&nk^#W#0)5-#G)<#7+7DJ5,5#,+3,<7-23#-G7-#,+F7+-5#,+#V1)40#T#

D))U23#5,*+,F,<7+-DJ#/)12#7-#-G2#5-1,+*5#j/27+#Q"5-1,+*5#Å#&%^n%~#)F#-G2#-)-7D#5<2+2#3417-,)+k#

-G7+ # 3,3 # ,+F7+-5 # ,+ #V1)40 # & # jB^%l~k^ # i+F7+-5 # ,+ #V1)40 # $ # G73 # 7+ # ,+-21/23,7-2 # D))U,+*#

021<2+-7*2#)F#&$^T~#7-#-G2#5-1,+*5.#+)-#5,*+,F,<7+-DJ#3,FF212+-#F1)/#-G2#)-G21#*1)405^

X0-9%C0,809+-H0%/.EE0,0980%.9%I55M.9H%+.?0%-+%859908+0/%@0,:6:%9593859908+0/%:+,.9H:%!A,0- %

UR%:00%U.HT%"/(

W#12027-23#/2754125 #W>ZtW#)+# -G2 #/27+#~Q"#3,FF212+<2 #E2-h22+#<)++2<-23 #7+3#+)+=

<)++2<-23 # 5-1,+*5 # 5G)h23 # 7 # 5,*+,F,<7+- # 3,FF212+<2 # ,+ # D))U,+* # 5-17-2*,25 # E2-h22+ # *1)405#

jQ$.TB#Å#l^BS.#0Ü^SC. #á$#Å#^$S#z #I7ED2#T. #Q,*^ #Tk^ #W#0)5-#G)<#7+7DJ5,5# ,+3,<7-23#7#5,*+,F,<7+-#

3,FF212+<2 # E2-h22+ # V1)40 # T # j/27+ # ~Q"3,FF#Å#l^$Tk. # 7+3 # -G2 # -h) # )-G21 # *1)405 # j/27+#

BC



(G70-21#l^#"292D)0/2+-7D#5-205#D273,+*#-)#-))D#452#X#E75,<#/2<G7+,5/5

~Q"3,FF#Å#^S$#F)1#V1)40#&#7+3#=^T%#F)1#V1)40#$k^#IG45.#,+F7+-5#,+#V1)40#T#D))U23#/)12#7-#-G2#

<)++2<-23#5-1,+*#-G7+#-G2#+)+=<)++2<-23#5-1,+*5.#4+D,U2#-G2#-h)#)-G21#*1)405#j522#Q,*^#Tk^#W+#

W>ZtW#)+#-G2#/27+#~Q"#3,FF212+<2#E2-h22+#<)++2<-23#921545#+)+=<)++2<-23#5-1,+*5#EJ#

*1)40#j+#Å#Tk#h,-G#-G2#0)5,-,)+5#)F#-G2#<)++2<-23#5-1,+*#75#7#12027-23#/275412#j+#Å#lk#5G)h23#

+) # 5,*+,F,<7+- # 2FF2<- #)F # 5-1,+* #0)5,-,)+ #jQT.&&l#Å#&^nB. #0#Å#^&$. #á$#Å#^SCk. # 7+3 #+) # 5,*+,F,<7+-#

,+-217<-,)+#E2-h22+#*1)40#7+3#5-1,+*#0)5,-,)+#jQ%.&&l#Ü#&k^#IG,5#1254D-#,+3,<7-25#-G7-#-G212#h75#

+)#D))U,+*#E,75#-)h713#5)/2#)F#-G2#5-1,+*5.#3250,-2#-G2#75J//2-1J#)F#-G2#2f021,/2+-7D#52-40#

j2f021,/2+-21#0)5,-,)+23#-)#-G2#D2F-#)F#-G2#,+F7+-k^#WD5).#<)+-171J#-)#-G2#7<-,)+#-75U.#-G212#h75#

+)#E,75#-)h713#-G2#-G,13#5-1,+*#0)5,-,)+^#IG,5#<)+F,1/5#-G7-#-G,5#E,75#,+#-G2#7<-,)+#-75U#h75#

12D7-23#-)#-G2#,+F7+-5[#1,*G-=G7+3#012F212+<2^#

Q,*412#T^#A27+#021<2+-7*2#F,f7-,)+#3417-,)+#3,FF212+<2#E2-h22+#<)++2<-23#7+3#+)+=<)++2<-23#

hG)D2#5-1,+*5.#EJ#*1)40^#")-5#<)11250)+3#-)#/27+.#E)f25#-)#5-7+3713#211)1.#7+3#hG,5U215#-)#

5-7+3713#329,7-,)+^

X0-9%C0,809+-H0%/.EE0,0980%.9%I55M.9H%+.?0%-+%+N0%859908+.59%@0,:6:%+N0%:C-+.-I%H-C:%!A,0-%WR %

:00%U.HT%"/(

W#12027-23 #/2754125 #W>ZtW#)+# -G2 #/27+#~Q"#3,FF212+<2 #E2-h22+# -G2 #<)++2<-,)+ #7127#

921545 # -G2 # *70 # 71275 # 5G)h23 # +) # 5,*+,F,<7+- # 3,FF212+<2 # ,+ # D))U,+* # -,/25 # E2-h22+ # *1)405#

jQ$.TB#Ü#&z#I7ED2#Tk^#IG212#h75#+)#5,*+,F,<7+-#3,FF212+<2#,+# -G2#5-1,+*#0)5,-,)+#jQT.&&l#Å#$^C%.#

B%



(G70-21#l^#"292D)0/2+-7D#5-205#D273,+*#-)#-))D#452#X#E75,<#/2<G7+,5/5

0#Å#^S%. #á$#Å#^S%k. # 7+3 # +) # 5,*+,F,<7+- # ,+-217<-,)+ # E2-h22+ # *1)40 # 7+3 # 5-1,+* # 0)5,-,)+#

jQ%.&&l#Å#&^$x.#0#Å#^$B.#á$#Å#^S%k^

X0-9%C0,809+-H0%/.EE0,0980%.9 % I55M.9H%+.?0%-+ % +N0%09/%-,0-%S0+O009%859908+0/%-9/%9593

859908+0/%:+,.9H:%!A,0-%)R%:00%U.HT%"/(

W#12027-23#/2754125#W>ZtW#)+#-G2#~Q"#3,FF212+<2#E2-h22+#-G2#2+3#)F#<)++2<-23#7+3#+)+=

<)++2<-23 # 5-1,+*5 # 5G)h23 # 7 # 5,*+,F,<7+- # 3,FF212+<2 # ,+ # D))U,+* # 5-17-2*,25 # E2-h22+ # *1)405#

jQ$.TB#Å#&l^xS.#0#Ü#^SS&. #á$#Å#^llk^#W#0)5-#G)<#7+7DJ5,5#,+3,<7-23#7#5,*+,F,<7+-#3,FF212+<2#h75#

5,*+,F,<7+-DJ#3,FF212+-#E2-h22+#V1)40#T#7+3#-G2#-h)#)-G21#*1)405#j522#97D425#,+#I7ED2#Tk^#

i+F7+-5#,+#V1)40#T#D))U23#/)12#7-#-G2#2+3#)F#-G2#5-1,+*#-G7-#h75#<)++2<-23#-G7+#7-#-G2#2+3#)F#

-G2 #+)+=<)++2<-23#5-1,+*5. #4+D,U2# -G2 # -h)#)-G21#*1)405#j522#Q,*^ #lk^ #W*7,+. # -G212#h75#+)#

5,*+,F,<7+-#2FF2<-#)F#5-1,+*#0)5,-,)+#jQT.&&l#Ü#&k.#7+3#+)#5,*+,F,<7+-#,+-217<-,)+#E2-h22+#*1)40#

7+3#5-1,+*#0)5,-,)+#jQ%.&&l#Ü#&k^

Q,*412 #l^ #A27+ #~Q"#3,FF212+<2 #E2-h22+ # -G2 # <)++2<-,)+ #7+3 #*70 # 71275. #EJ #*1)40^ #")-5#

<)11250)+3#-)#/27+.#E)h25#-)#5-7+3713#211)1.#7+3#hG,5U215#-)#5-7+3713#329,7-,)+^#
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(G70-21#l^#"292D)0/2+-7D#5-205#D273,+*#-)#-))D#452#X#E75,<#/2<G7+,5/5

X0-9%/.EE0,0980%S0+O009%+,.-I:%E5,%0-8N%AQG

i+ #)1321 # -) #522 #hG2-G21 # ,+F7+-5[ # D))U,+*#5-17-2*,25 #3,FF2123 # F1)/#)+2 # -1,7D # -) #7+)-G21. #h2#

<)+34<-23#7#12027-23#/2754125#W>ZtW#)+#/27+#~Q"#3,FF212+<2#E2-h22+#<)++2<-23#921545#

+)+=<)++2<-23#5-1,+*#71275#h,-G#-1,7D#jF1)/#&#-)#lk#75#7#h,-G,+=54EO2<-5#F7<-)1̂ #m2#F)4+3#+)#

3,FF212+<25 # E2-h22+ # -1,7D5 # jQT.&&l#Å#&^nB. # 0#Å#^&$. #á$#Å#^SCk. # 7+3 # +) # 5,*+,F,<7+- # ,+-217<-,)+#

E2-h22+#*1)405#7+3#-1,7D5#jQ%.&&l#Ü#&k^#IG212#h75#7D5)#+)#5,*+,F,<7+-#3,FF212+<2#,+#-G2#D))U,+*#

5-17-2*,25#E2-h22+#-1,7D5#F)1#-G2#<)++2<-,)+#921545#*70#71275#jQT.&&l#Å#&^$C.#0#Å#^$n. #á$#Å#^STk.#

7+3#+)#5,*+,F,<7+-#,+-217<-,)+#E2-h22+#*1)405#7+3#-1,7D5#jQ%.&&l#Å#^Cn.#0#Å#^xl.#á$#Å#^STk^#Q,+7DDJ.#

-G212#h75#7D5)#+)#5,*+,F,<7+-#3,FF212+<2#,+#D))U,+*#5-17-2*,25#F)1#-G2#2+35#)F#-G2#<)++2<-23#

921545#+)+=<)++2<-23#5-1,+*5#h,-G#-1,7D5#jQjT.&&lk#Ü#&k.#7+3#+)#5,*+,F,<7+-#,+-217<-,)+#E2-h22+#

*1)405#7+3#-1,7D5#jjQj%.&&lk#Ü#&k^

IG252#1254D-5#,+3,<7-2#-G7-#-G212#h75#+)#3,FF212+<2#,+#9,547D#5-17-2*,25#7<1)55#-1,7D5#F)1#-G2#

<)++2<-23 #5-1,+* #921545 # -G2 #+)+=<)++2<-23 #5-1,+*5. #<)++2<-23#921545#+)+=<)++2<-23 #5-1,+*#

2+35.#7+3#*70#921545#<)++2<-,)+#71275^

H'+-6++'$3

IG2#7,/#)F#-G2#01252+-#5-43J#h75#-)#,+925-,*7-2#-G2#F7<-)15#-G7-#,+FD42+<2#,+F7+-5[#021F)1/7+<2#

)+#-G2#/4D-,0D2=5-1,+*#-75U^#IG2#50)+-7+2)45#E2G79,)415#)F#&%=#-)#$S=/)+-G=)D3#,+F7+-5[#,+#-G2#

-75U#712#3,5<45523#F,15-.#F)DD)h23#EJ#-G2#3,FF212+<25#,+#9,547D#E2G79,)415#E2-h22+#021F)1/7+<2#

*1)405^

G9E-9+:a%C0,E5,?-980%59%+N0%?6I+.CI03:+,.9H%+-:M

IG2#1254D-5#)F#-G2#_7<-,)+g#071-#)F#-G2#5-43J#5G)h23#-G7-#2FF,<,2+-#021F)1/7+<2#)F#-G2#/4D-,0D2=

5-1,+*5 # -75U # 3)25 # ,+3223 # 3292D)0 # ,+ # -G2 # D7-2 # 52<)+3 # J271 # )F # D,F2^ #Z9217DD. # 021F)1/7+<2#

,/01)923 #h,-G # 7*2^ #6)h2921. # -G2 # 7*25 # )F # ,+F7+-5 #h212 # 2H47DDJ # 3,5-1,E4-23 # E2-h22+ # -G2#

021F)1/7+<2#*1)405#jF7,D412.#,+-21/23,7-2#7+3#54<<255k^

W # F,15- # ,+-2125-,+* # 1254D- # ,5 # -G2 # *2+217D # E,75 # -)h713 # -G2 # -G,13 # 0)5,-,)+ # )F # -G2 # 5-1,+*5. #

,+3202+32+-DJ#)F#-G2#0)5,-,)+#)F#-G2#<)++2<-23#5-1,+*.#E4-#+)-#)F#-G2#,+F7+-L5#G7+323+255^#@4<G#

7#0)5,-,)+#E,75#G75#7D1273J#E22+#F)4+3#,+#5,/,D71#/4D-,0D2=5-1,+*5#-75U5#EJ#?,<G7135)+#j&nT$k#

h,-G#J)4+*#,+F7+-5#7*23#%^C#-)#&$#/)+-G5.#7+3#EJ#YyGD21#j&n$Ck#h,-G#734D-#<G,/07+M225^#i+#

)41#5-43J.#-G,5#E,75#01)*1255,92DJ#32<127523#F1)/#V1)40#&#-)#V1)40#T^#A)12)921.#,-#,+<127523#

,+F7+-5[ #021F)1/7+<2#hG2+# -G2#<)++2<-23 #5-1,+* #h75#7- # -G,5 #0)5,-,)+. # 12D7-,92# -) # -G2 #)-G21#

BB



(G70-21#l^#"292D)0/2+-7D#5-205#D273,+*#-)#-))D#452#X#E75,<#/2<G7+,5/5

0)5,-,)+5^#IG,5#h75#5,*+,F,<7+-#)+DJ#,+#V1)40#&.#G)h2921.#7-G)4*G#,+F7+-5#,+#V1)40#$#5G)h23#

-G2#57/2#-2+32+<J^#IG,5#1254D-#,5#921J#5,/,D71#-)#hG7-#G75#E22+#F)4+3#,+#5)/2#-))D#452#5-43,25#

)+ # ,+F7+-5[ # 0D7++,+* # 7E,D,-,25^ #@-43,25 # )+ # -G2 # 3292D)0/2+- # )F # 50))+=F223,+* # 5G)h23 # -G7-#

G7+323+255#,+FD42+<23#,+F7+-5[#50))+#*1750,+*.#E4-#-G7-#-G2#7E,D,-J#-)#452#-G2#+)+=012F21123#

G7+3#hG2+#,-#<)4D3#D273#-)#7#/)12#2FF,<,2+-#452#)F#-G2#50))+#,+<127523#4+-,D#&n#/)+-G5#)F#7*2#

j(D7f-)+.#A<(71-J#{#Y22+.#$SSnz#A<(71-J#2-#7D^.#&nnn.#$SS&k^#W+)-G21#-))D#5-43J.#,+9)D9,+*#

-G2#452#)F#7#17U2#-)#12-1,292#7+#)4-=)F=127<G#)EO2<-.#5G)h23#-G2#57/2#U,+3#)F#-1732=)FF#E2-h22+#

G7+3#012F212+<2#7+3#-75U#75J//2-1J#j?7-=Q,5<G21.#Z[?2*7+#{#Q7*713.#$S&$Ek^#i+#-G,5#5-43J.#

-G2#74-G)15#F)4+3#-G7-#E2-h22+#&%#7+3#$$#/)+-G5.#,+F7+-5#E2<7/2#,+<1275,+*DJ#7ED2#-)#452#

-G2,1#+)+=012F21123#G7+3#hG2+#,-#/732#54<<255#7-#-G2#-75U#275,21#342#-)#-G2#0)5,-,)+#)F#-G2#-))D#

12D7-,92#-)#-G2#)EO2<-^#IG252#1254D-5#h212#,+-21012-23#,+#-21/5#)F#,+F7+-5[#7E,D,-J#-)#7+-,<,07-2#

-G2#)4-<)/2.#75#7#F4+<-,)+#)F#-G2#/)92/2+-#-G7-#+22323#-)#E2#021F)1/23#7+3#-G2#,+F7+-5[ #

G7+323+255^#i+#-G2#01252+-#5-43J.#,-#522/5#-G7-#-G2#,+F7+-5#,+#V1)40#&#h212#+)-#7ED2#-)#,+G,E,-#

-G2,1#/)-)1#1250)+52#h,-G#-G2#1,*G-#G7+3^#IG2#57/2#-2+32+<J#/,*G-#2f0D7,+#-G2#1254D-5#)F#

V1)40#$. #hG,<G#01252+- #07--21+5#5,/,D71 # -)#V1)40#&^ #Z+#-G2#<)+-171J. # -G2#021F)1/7+<2#)F#

V1)40#T#h75#5,/,D71#F)1#-G2#971,)45#0)5,-,)+5#)F#-G2#<)++2<-23#5-1,+*5^#IG,5#12H4,125#,+G,E,-,+*#

-G2,1#50)+-7+2)45#/)-)1#1250)+52#-)h713#-G2#5-1,+*#<D)525-#-)#-G2,1#012F21123#G7+3#,+#)1321#-)#

04DD#-G2#5-1,+*#-G7-#,5#<)++2<-23#-)#-G2#-)J^#IG2#01252+-#1254D-5#-G45#54**25-#-G7-#-G2#3,FF212+<25#

E2-h22+ # ,+F7+-5 #hG) # 54<<223 #7+3 # -G)52 #hG) # F7,D # 7- # -G2 #/4D-,0D2=5-1,+*5 # -75U # 712 #342 # -)#

3,FF212+-#D292D5#)F#,+G,E,-)1J#<)+-1)D#-)h713#-G2#012F21123#G7+3^

K25,325#-G252#3,FF212+<25#,+#,+G,E,-)1J#<)+-1)D.#)-G21#F7<-)15#/,*G-#,+FD42+<2#,+F7+-5#1250)+52#

-)#-G2#/4D-,0D2#5-1,+*5#01)ED2/^#W#h7J#-)#921,FJ#-G,5#,5#-)#<)/0712#,+F7+-5[#9,547D#E2G79,)415#

E2-h22+#-G2#*1)405#hG2+#5)/2)+2#2D52#021F)1/5#-G2#-75U#7-#5)/2#3,5-7+<2#F1)/#-G2#,+F7+-5.#

5)#-G7-#-G2J#712#+)-#/)-)1,<7DDJ#,+9)D923#,+#-G2#-75U^#iF#,+G,E,-)1J#<)+-1)D#,5#-G2#)+DJ#F7<-)1.#

-G2+#,+F7+-5#5G)4D3#3,50D7J#5,/,D71#9,547D#07--21+5.#,+3202+32+-DJ#)F#-G2,1#)h+#021F)1/7+<2^

W5?C-,.:.59%S0+O009%@.:.59%-9/%-8+.59

-T%V.EE0,0980:%.9%@.:6-I%C-++0,9:%S0+O009%H,56C:

IG2 # 1254D-5 # F1)/ # -G2 # 9,547D # -75U # 5G)h23 # 3,FF212+<25 # ,+ # 9,547D # 07--21+5 # E2-h22+ # *1)405^#

Z9217DD.#,+F7+-5#,+#V1)40#T#D))U23#/)12#7-#-G2#<)++2<-23#5-1,+*5#-G7+#7-#-G2#+)+=<)++2<-23#

5-1,+*5.#4+D,U2#-G2#-h)#D)h21#021F)1/7+<2#*1)405^#IG2#3,FF212+<2#h75#292+#*127-21#F)1#-G2#2+3#

)F#-G2#<)++2<-23#5-1,+*#<)/07123#-)#-G2#)-G21.#+)+=<)++2<-23#5-1,+*5^#IG,5#1254D-#h75#+)-#342#

-)#7#32<12752#,+#,+F7+-5#7--2+-,)+#-)h713#-G2#5<2+2.#75#,+F7+-5#,+#V1)40#T#D))U23#D255#7-#-G2#

Bn



(G70-21#l^#"292D)0/2+-7D#5-205#D273,+*#-)#-))D#452#X#E75,<#/2<G7+,5/5

5<2+2# ,+ #01)0)1-,)+# -) # -G2# -)-7D #5<2+2#3417-,)+# -G7+#3,3# ,+F7+-5# ,+ # -G2#)-G21#*1)405^# IG,5#

G,*GD,*G-5 # -G2#F7<- # -G7-# ,+F7+-5 # ,+ #V1)40#T#<)112<-DJ #3,5<1,/,+7-23 #ON.8N# 5-1,+*#5G)4D3#E2#

04DD23#,+#)1321#-)#12-1,292#-G2#)EO2<-.#E4-#7D5)#-G7-#-G2J#7+-,<,07-23#ON0,0#)+#-G2#5-1,+*#EJ#-G2#

2f021,/2+-21 # 5G)4D3 # 04DD^ #W5 # /2+-,)+23 # EJ # 9)+ # 6)F5-2+ # j$S&Tk # ,+ # G,5 # 129,2h # )F # -G2#

3292D)0/2+- # )F # 7<-,)+ # ,+ # ,+F7+<J. # 7+ # 7<-)1[5 # <)+-1)D # )F # 7<-,)+5 # ,5 # <D)52DJ # D,+U23 # -) # -G2#

7+-,<,07-,)+#)F-G2#)4-<)/2.#hG,<G#,5#_E7523#)+#U+)hD23*2#)F#-G2#14D25#7+3#12*4D71,-,25#-G7-#

*)921+#292+-5g#j9)+#6)F5-2+.#$S&T.#0^#$xlk^#IG,5#<)11250)+35#-)#-G2#_,32)/)-)1#01,+<,0D25g.#

F,15-#,+-1)34<23#EJ#R7/25#j&BnSk^#W<<)13,+*#-)#-G,5#-G2)1J.#7+-,<,07-,+*#7<-,)+5#,5#2552+-,7D#,+#

)1321#-)#E2#7ED2#-)#0D7+#7+3#021F)1/#*)7D=3,12<-23#7<-,)+5^#IG2#7E,D,-J#-)#7+-,<,07-2#)F#)+2[5 #

)h+#7<-,)+5 #3292D)05 #921J#271DJ# ,+ # ,+F7+<J^# i+F7+-5#75 #J)4+*#75# F)41 #/)+-G#)D3 #021F)1/#

54<<255F4D # ,+-2+-,)+7D # *1750,+* # E2G79,)415 # j9)+ # 6)F5-2+ # { # ?y++H9,5-. # &nBBk. # 7+3#

01)*1255,92DJ# D271+ # -) #7370- # -G2,1 #G7+3 #)02+,+*#7<<)13,+*# -) #)EO2<- #01)021-,25^ #IG45. #)41#

1254D-5#54**25-#-G7-#)+DJ#,+F7+-5#,+#V1)40#T.#hG)#9,547DDJ#7+-,<,07-23#-G2#7<-,)+.#G792#7#5)D,3#

1201252+-7-,)+#)F#-G2#7<-,)+#-G7-#G75#-)#E2#021F)1/23#-)#12-1,292#-G2#)EO2<-^

Z+2#+)-2h)1-GJ#)E52197-,)+#,5#-G2#7E52+<2#)F#3,FF212+<25#,+#D))U,+*#-,/2#7-#-G2#<)++2<-,)+#

<)/07123#-)#-G2#507-,7D#*70.#,+3202+32+-#)F#021F)1/7+<2#*1)405^#A)12)921.#)9217DD#D))U,+*#

-,/2 # ,+ # -G,5 # 7127 #h75 #921J # D)h# ,+ #7DD #*1)405 # jC^xx~#)F # -G2 # D))U,+* # -,/2 #7- # -G2 # 5<2+2k^#

6)h2921.#-G,5#H47+-,-7-,92#1254D-#3)25#+)-#/27+#-G7-#,+F7+-5#3,3#+)-#D))U#7-#-G2#<)++2<-,)+#

7127#7-#7DD^#IG,5#7127#h75#921J#<D)52#-)#-G2#-)J#jE2-h22+#S#7+3#&S#</#F1)/#-G2#-)Jk.#hG,<G#h75#

-G2#7127#)F# -G2#5<2+2#-G7-#7DD # -G2#,+F7+-5# D))U23#7- # -G2#/)5-^ #WD5). #E2<7452#)F# -G2#7D/)5-#

G)1,M)+-7D#5<2+2#-G7-#h2#4523.#)41#T="#325,*+#h75#01)E7EDJ#+)-#012<,52#2+)4*G#-)#012<,52DJ#

3,5-,+*4,5G # D))U,+*#7- # -G252 # -h)#71275. #hG,<G #h212 #921J #<D)52 # -)*2-G21̂ # i- # ,5 # -G45 #G,*GDJ#

01)E7ED2#-G7-#-G2#,+F7+-5#,32+-,F,23#-G2#<)++2<-,)+#45,+*#021,0G217D#9,5,)+#341,+*#-G2#9,547D#

2f0D)17-,)+#)F#-G2#-)J#7127.#F7<-#-G7-#<)4D3#+)-#E2#12<)1323#EJ#-G2#2J2=-17<U21̂ #6)h2921.#-G2#

F7<- # -G7- # h2 #h212 # +)- # 7ED2 # -) # 25-7ED,5G # <)+F,32+- #/275412/2+- # )F # -G2 # ,+F7+-5[ # D))U,+*#

E2G79,)41#-)h713#-G2#<)++2<-,)+#7127#021#52#3)25#+)-#,/07,1#-G2#97D,3,-J#)F#)41#/7,+#1254D-5. #

75#,+#7+J#<752.#)+DJ#,+F7+-5#,+#*1)40#T#/732#52+52#)F#-G2#,+F)1/7-,)+#7E)4-#-G2#<)++2<-,)+^#

m2#<7++)-#32-21/,+2#hG2-G21#-G2#,+F7+-5#,+#-G2#)-G21#*1)405#7<-47DDJ#D))U23#7-#-G2#<)++2<-,)+#

)1#+)-^#

ST%G:%.9N.S.+.59%:6EE.8.09+%+5%0*CI-.9%+N0%C-++0,9:%.9%+N0%.9E-9+:a%C0,E5,?-980b

W5#3,5<45523#7E)92. # -G2 # 1254D-5 #)F # -G2 #7<-,)+ # -75U # 54**25- # -G7- # -G212 #h212 #3,FF212+<25 # ,+#

nS



(G70-21#l^#"292D)0/2+-7D#5-205#D273,+*#-)#-))D#452#X#E75,<#/2<G7+,5/5

,+F7+-5[#021F)1/7+<2#7<<)13,+*#-)#-G2,1#D292D#)F#,+G,E,-)1J#<)+-1)D#-)h713#-G2,1#012F21123#G7+3.#

*2+217DDJ # -G2 # 1,*G-^ # 6)h2921. # -G2 # <)/071,5)+ # E2-h22+ # 9,5,)+ # 7+3 # 7<-,)+ # 54**25-5 # -G7-#

,+G,E,-)1J#<)+-1)D#h75#+)-#-G2#)+DJ#F7<-)1#,+FD42+<,+*#,+F7+-5[#021F)1/7+<2#)F#-G2#-75U^#i+3223.#

,+#-G2#9,5,)+#-75U.#hG212#,+F7+-5#h212#+)-#/)-)1,<7DDJ#,+9)D923#j7+3#-G45#hG212#,+G,E,-)1J#

<)+-1)D # 5G)4D3 #+)- # ,+FD42+<2 # ,+F7+-5[ # D))U,+* #E2G79,)415k. #h2# F)4+3# -G7- # -G2 #021F)1/7+<2#

*1)405#4523#3,FF212+-#D))U,+*#5-17-2*,25^#IG45.#hG,D2#-G2#/)-)1#,+G,E,-)1J#GJ0)-G25,5#*,925#

)+2#F7<-)1#-G7-#/7J#G792#7+#,/07<-#)+#,+F7+-5#021F)1/7+<2#)+#-G2#5-1,+*=04DD,+*#-75U.#,-#,5#+)-#

54FF,<,2+-#-)#2f0D7,+#hGJ#,+F7+-5#F7,D23#-)#5)D92#-G2#-75U#)+#-G2#F,15-#7--2/0-^#IG2#7E52+<2#)F#

7+-,<,07-)1J#D))U,+*#E2G79,)41#,+#V1)405#&#7+3#$#54**25-#-G7-#-G252#,+F7+-5#3,3#+)-#G792#-G2#

+2<25571J # 1201252+-7-,)+5 # )F # <)++2<-23+255 # -) # 5)D92 # -G2 # -75U. # )1 # 7- # D275-. # -G7- # -G252#

1201252+-7-,)+5 # 712 # +)- # 5-1)+* # 2+)4*G # -) # )921<)/2 # )-G21 # F7<-)15 # -G7- # ,+FD42+<23 # -G2,1#

021F)1/7+<2#)+#-G2#-75U^#i+#)41#2f021,/2+-.#)+DJ#,+F7+-5#hG)#2FF2<-,92DJ#5)D923#-G2#-75U#,+#

7<-,)+.#7D5)#9,547DDJ#7+-,<,07-23#hG,<G#5-1,+*#7+)-G21#7*2+-#hG)#h75#021F)1/,+*#-G2#57/2#

-75U#5G)4D3#04DD^

IG,5#1254D-#,5#,+#D,+2#h,-G#12<2+-#F,+3,+*5#F1)/#5-43,25#45,+*#0123,<-,92#*7M2#-)#,+925-,*7-2#

,+F7+-5[#7E,D,-J#-)#7+-,<,07-2#-G2#)4-<)/2#)F#)E521923#7<-,)+5#j2^*^.#K,1).#$S&$.#V1232Eä<U#{#

Y)<G4UG)97. # $S&S. # Q7D<U=s--21. # V1232Eä<U # { # 9)+ # 6)F5-2+. # $SS%k^ # V1232Eä<U # 7+3#

Y)<G4U)97#j$S&Sk.#F)1#2f7/0D2.#F)4+3#-G7-#)+DJ#-)33D215#hG)#h212#/7+47DDJ#7ED2#-)#5)D92#7#

04MMD2#-75U#7D5)#9,547DDJ#7+-,<,07-23#-G2#*)7D#hG2+#)E5219,+*#5,/,D71#7<-,)+5#EJ#7+)-G21#7*2+-^#

A)12#*2+217DDJ.#)41#1254D-5#01)9,32#733,-,)+7D#2f021,/2+-7D#29,32+<2#F)1#-G2#3,12<-#/7-<G,+*#

GJ0)-G25,5#F)1/4D7-23#EJ#?,MM)D7--,#7+3#Q73,*7#j$SSCk#7+3#F,15-#32/)+5-17-23#2f021,/2+-7DDJ#

EJ #QD7+7*7+ # 7+3 # R)G7+55)+ # j$SSTk^ #IG2 #3,12<- #/7-<G,+* #GJ0)-G25,5 # 0)5-4D7-25 # )E5219215#

4+3215-7+3#7<-,)+5#)+#-G2#E75,5#)F#/)-)1#U+)hD23*2^#i+#)-G21#h)135.#)41#4+3215-7+3,+*#)F#

7<-,)+5#-G7-#h2#)E52192#,5#E7523#)+#/700,+*#-G,5#7<-,)+#)+-)#/)-)1#1201252+-7-,)+5#)F#-G2#

57/2 #7<-,)+^ # i+ # -G2,1 # 2f021,/2+-. #QD7+7*7+ # 7+3 # R)G7+55)+ # j$SSTk # 5G)h23# -G7- # j&k #hG2+#

54EO2<-5#)E521923#7#ED)<U=5-7<U,+*#-75U.#-G2,1#*7M2#7-#-G2#7<-)1[5#G7+3#h75#0123,<-,92#)F#-G2#

7<-)1[5#7<-,)+.#7+3#-G7-#j$k#-G,5#<))13,+7-,)+#E2-h22+#-G2#*7M2#7+3#-G2#G7+3#h75#5,/,D71#hG2+#

-G2#54EO2<-5#021F)1/23#-G2#-75U#-G2/52D925^#W5#F)1/4D7-23#EJ#K,1)#j$S&$k.#-G2#3,12<-#/7-<G,+*#

GJ0)-G25,5 # 502<,F,25 # -G7- # ,+F7+-5 # +223 # -) # E2 # 7ED2 # -) # 021F)1/ # -G2 # 7<-,)+5 # -G2/52D925 # -)#

7+-,<,07-2#-G2#*)7D5#)F#5,/,D71#7<-,)+5#EJ#)-G215^#WD-G)4*G#0129,)45#2f021,/2+-7D#5-43,25#h,-G#

,+F7+-5#7D5)#5400)1-#-G,5#GJ0)-G25,5.#)41#5-43J#,5#-G2#F,15-.#-)#)41#U+)hD23*2.#-)#5G)h#54<G#7+#

2FF2<-#EJ#<)/071,+*#7+#7<-,)+#-75U#h,-G#7#T=3,/2+5,)+7D.#D,92#)E52197-,)+7D#-75U^#i+#<)+-175-.#

0129,)45#5-43,25.#54<G#75#-G)52#)F#K,1)#j$S&$k.#V1232Eä<U#7+3#Y)<G4U)97#j$S&Sk.#7+3#Q7D<U=

n&



(G70-21#l^#"292D)0/2+-7D#5-205#D273,+*#-)#-))D#452#X#E75,<#/2<G7+,5/5

s--21.#V1232Eä<U#7+3#9)+#6)F5-2+#j$SS%k#G792#<)/07123#,+F7+-5[#021F)1/7+<2#)+#7#*,92+#-75U#

h,-G#-G2,1#0123,<-,92#D))U,+*#E2G79,)41#7-#7#021F)1/7+<2#)F#-G7-#-75U#EJ#7#9,32)-7023#7*2+-^

i-#,5#,/0)1-7+-#-)#5-1255#-G2#F7<-#-G7-#-G2#9,547D#3,FF212+<25#E2-h22+#*1)405#h21#+)-#342#-)#

3,FF212+<25#,+#-G2#,+F7+-5[#9,547D#7E,D,-,25^#Q,15-#)F#7DD.#,+F7+-5#)F#7DD#7*25#h212#01252+-#,+#-G2 #

-G122#*1)405.#/7U,+*#921J#4+D,U2DJ#-G7-#-G212#h212#5J5-2/7-,<#3,FF212+<25#,+#-G2#/7-417-,)+#)F#

-G2#9,547D#5J5-2/5#)F# -G2#*1)405^#A)12)921. #)+2=J271=)D3#,+F7+-5#7D1273J#0)55255#7#G,*GDJ#

7397+<23 #9,547D # 5J5-2/^ #IG2J# 712 # 7ED2 # -) # ,32+-,FJ #)EO2<- #01)021-,25 # 921J #2FF,<,2+-DJ # j522#

W-U,+5)+#{#K1733,<U.#$S&T.#F)1#7#129,2hk.#-17<U#9,547D#/)9,+*#-71*2-5#h,-G#5/))-G#04154,-#,+#

7+#734D-=D,U2#/7++21#7-#-G2#/,33D2#)F#-G2,1#F,15-#J271#)F#D,F2#j9)+#6)F5-2+#{#?)57+321.#&nnxk.#

292+#h,-G#F75-=/)9,+*#)EO2<-5#j9)+#6)F5-2+.#$S&Tk^#IG45.#-G2#)E521923#3,FF212+<25#,+#9,547D#

07--21+5#E2-h22+#*1)405#5G)4D3#+)-#E2#342#-)#3,FF212+<25#,+#-G2#/7-417-,)+#)F#-G2#,+F7+-5[#

9,547D#5J5-2/5^

8T%)EE08+%5E%,0C0-+0/%+,.-I:

W+)-G21#,+-2125-,+*#1254D-.#7D-G)4*G#/,+)1#,+#-G2#01252+-#<)+-2f-.#,5#-G2#7E52+<2#)F#E2G79,)417D#

7+3#9,547D#<G7+*25#7<1)55#-1,7D5^#IG,5#/27+5#-G7-.#)+#-G2#F)41#7<-,)+#-1,7D5.#-G2#,+F7+-5#3,3#+)- #

D271+#F1)/#-G2,1#54<<255#j75#7DD#-1,7D5#D75-23#4+-,D#-G2#,+F7+-5#G73#04DD23#-G2#<)112<-#5-1,+*#7+3#

12-1,2923#-G2#)EO2<-k^#IG45.#,+F7+-5#hG)#F7,D23#-)#,//23,7-2DJ#,32+-,FJ#-G2#<)++2<-23#5-1,+*#

7D5)#F7,D23#-)#D271+#F1)/#54<<255,92#-1,7D5#hG,<G#2D2/2+-#h)4D3#G2D0#-)#5)D92#-G2#-75U^#i+#-G2#

9,5,)+#-75U. #292+#)+#522,+*#529217D #32/)+5-17-,)+5#)F# -G2#54<<255F4D#021F)1/7+<2#)F# -75U.#

,+F7+-5#3,3#+)-#<G7+*2#-G2,1#7--2+-,)+7D#E2G79,)415#-)h713#-G2#5<2+2^

IG,5#1254D- #/,*G-#7*7,+#E2#<)/07123#h,-G#,+F7+-5[ #E2G79,)415#h,-G#-))D5#,+#-G2#57/2#7*2=

021,)3^#i+F7+-5#J)4+*21#-G7+#-h)#J2715#)F#7*2#1712DJ#5)D92#7#-))D#-75U#,+#hG,<G#-G2#-))D#,5#

507-,7DDJ # 520717-23 # F1)/# -G2 # -)J # j?7-=Q,5<G21. #Z[?2*7+ #{ #Q7*713. # $S&$7z #Z[?2*7+. #?7-=

Q,5<G21#{#Q7*713.#$S&&k^#!92+#,F#-G2J#G7002+#-)#54<<223#,+#12-1,29,+*#-G2#-)J#7-#17+3)/.#

,+F7+-5#712#+)-#7ED2#-)#1201)34<2#-G,5#7<-,)+#-)#54<<223#7-#-G2#-75U#)+#-G2#+2f-#-1,7D#jZ[?2*7+. #

?7-=Q,5<G21#{#Q7*713.#$S&&k^#IG2#7E52+<2#)F#7--2+-,)+7D#<G7+*2#7F-21#32/)+5-17-,)+#/,*G-#E2#

2f0D7,+23#,+#-2D7-,)+#-)#,+F7+-5[#921J#D)h#17-2#)F#)E52197-,)+7D#D271+,+*#)F#-))D#452#jE2-h22+#S#

7+3#TS~#)F#)E52197-,)+7D#D271+,+*#E2-h22+#&%=$S#/)+-G5'#!552,DJ.#?7-=Q,5<G21.#Z[?2*7+#{#

Q7*713.#$S&Tz#?7-=Q,5<G21.#Z[?2*7+#{#Q7*713.#$S&$7k^#mG,D2#!552,DJ#2-#7D^#j$S&Tk#F)4+3#+)#

)E52197-,)+7D#D271+,+*#)F#-))D#452#,+#&%=/)+-=)D35.#hG2+#-G2#32/)+5-17-)1[5# ,+-2+-,)+#h75#

5G)h+#01,)1#-)#-G2#32/)+5-17-,)+#,-#G2D023#-G2#,+F7+-5#/7U2#-G2#D,+U#E2-h22+#-G2#-))D#7+3#-G2#

n$



(G70-21#l^#"292D)0/2+-7D#5-205#D273,+*#-)#-))D#452#X#E75,<#/2<G7+,5/5

-)J^#IG45.#,+F7+-5#75#J)4+*#75#&%#/)+-G5#h212#7ED2#-)#E1)732+#-G2,1#F)<45#)F#7--2+-,)+#-)#

2+<)/0755#E)-G#-G2#-))D#7+3#-G2#-)J^#i-#522/5#0D745,ED2#-G7-#733,+*#54<G#,+F)1/7-,)+#341,+*#

-G2 # 32/)+5-17-,)+ # )F # -G2 # 5-1,+*=04DD,+* # -75U # <)4D3 # G792 # 7 # 5,/,D71 # 2FF2<- # )+ # ,+F7+-5[#

021F)1/7+<2#)F#-G2#-75U^

4090,-I%8598I6:.59

IG,5#h)1U#7,/23#-)#4+3215-7+3#hG7-#F7<-)15#,+FD42+<23#,+F7+-5[#01)ED2/=5)D9,+*#E2G79,)415#

)+#-G2#/4D-,0D2=5-1,+*5#-75U^ #Z41#1254D-5#5G)h#-G7-#-G2#021F)1/7+<2#)F# ,+F7+-5#3,FF215#75#7#

F4+<-,)+#)F#-G2,1#D292D#)F#,+G,E,-)1J#<)+-1)D^#A)12)921.#-G252#1254D-5#712#,+#D,+2#h,-G#-G2#3,12<-#

/7-<G,+* # GJ0)-G25,5 # j?,MM)D7--, # { # Q73,*7. # $SSCk. # F)1/4D7-,+* # -G7- # ,+F7+-5 # 0123,<-,92#

E2G79,)41#)+#7+#)E521923#7<-,)+5#,5#)+DJ#01252+-#,F#,+F7+-5#712#7ED2#-)#021F)1/#-G7-#7<-,)+5#

-G2/52D925^

W#5-1,U,+*#7502<-#)F#5-43J#)F#-G2#5-1,+*#-75U#,+#*2+217D#<)+<21+5#-G2#+)-,)+#)F#<)++2<-23+255^#

i+F7+-5#712#7ED2#-)#5)D92#-G2#5-1,+*#01)ED2/#75#271DJ#75 #&$#/)+-G5#hG2+#)+DJ#)+2#5-1,+*#,5#

01252+-. # 54**25-,+* # -G7- # -G2J #G792 # 7<H4,123 # -G2 #+)-,)+ #)F # 507-,7D # <)++2<-23+255 #E2-h22+#

)EO2<-5^ #IG2#57/2#<)+<20- #G75#7D5)#E22+#120)1-23# ,+#5-43,25# ,+9)D9,+*#<)/0)5,-2#)EO2<-5.#

hG212#,+F7+-5#<7+#7<-#)+#)+2#071-#)F#7+#)EO2<-#-)#12-1,292#7+)-G21#071-#)F#-G,5#)EO2<-#j2^*^.#

Q7*713.#QD)127+.#2-#7D^.#,+#0120z#?7-=Q,5<G21.#Z[?2*7+#{#Q7*713.#$S&$7k^#6)h2921.#,+F7+-5#3)#

+)-#522/#-)#452#,+F)1/7-,)+#7E)4-#<)++2<-23+255#E2-h22+#)EO2<-5#-)#5)D92#-G2#/4D-,0D2=5-1,+*#

-75U^ #Z41#1254D-5#<)+-1,E4-2#-)#-G2#32E7-2#)+#,+F7+-5[#U+)hD23*2#)F#<)+<20-5#7+3#-G2,1#7<-47D#

452 #)F # -G,5 #U+)hD23*2 # ,+ # 7<-,)+^ #W5 #@<GD)--/7++ # j$S&&k #0),+-23 #)4-. # ,+F7+-5[ # 3,FF,<4D-,25#

5)D9,+*#-75U5#12H4,1,+*#<7457D#4+3215-7+3,+*#G792#)F-2+#E22+#7--1,E4-23#-)#7#D7<U#)F#U+)hD23*2#

)F#-G2#<)+<20-5#12D7-23#-)#-G2#-75U^#@<GD)--/7++#32F2+323#7#3,FF212+-#9,2h.#71*4,+*#,+5-273#-G7-#

<7457D#5-14<-412#<7+#E2#E7523#)+#529217D#D292D5#)F#021<20-,)+#7+3#4+321DJ,+*#U+)hD23*2.#7+3#

-G7-#F7,D412#-)#5)D92#7#-75U#<7+#E2#342#-)#3,FF,<4D-,25#<))13,+7-,+*#-G2#3,FF212+-#D292D5#17-G21#

-G7+#D7<U#)F#U+)hD23*2^#Z+#-)#-G,5#9,2h.#,+F7+-5[#F7,D412#-)#5)D92#-G2#/4D-,0D2=5-1,+*5#-75U#

/,*G-#E2#342#-)#54<G#3,FF,<4D-,25#h,-G#<))13,+7-,+*#-G2#3,FF212+-#D292D5#12H4,123#F)1#-G2#-75U^#

IG45.#292+#,F#-G2#+)-,)+#)F#<)++2<-23+255#,5#01252+-#271D,21#,+#,+F7+-5[#3292D)0/2+-.#-G2J#/7J#

+223#-,/2#7+3#2f021,2+<2#-)#,+-2*17-2#-G,5#+)-,)+#7+3#452#,-#,+#/)12#<)/0D2f#-75U5^

nT



(G70-21#l^#"292D)0/2+-7D#5-205#D273,+*#-)#-))D#452#X#E75,<#/2<G7+,5/5

=Z3$J/(10(5(3&+

m2#-G7+U#Q17+U#V421,+#F)1#G2D0F4D#<)//2+-5^#m2#7D5)#-G7+U#W+-),+2#P44#jF1)/#I)E,,k#F)1#

-2<G+,<7D # G2D0 # )+ # -G2 # T" #325,*+ # )F # -G2 # 021<20-47D # -75U. # 7+3 #KD7+3,+2 #Q,DD4M274. # @JD9,2#

A71*4D25#7+3#W+-),+2#"29)5#F)1#G2D0#341,+*#-G2#-25-,+*#5255,)+5^#m2#712#*17-2F4D#-)#7DD#-G2#

0712+-5#hG)#7*1223#-)#D2-#-G2,1#,+F7+-5#-7U2#071-#,+#-G2#5-43J^#P741,7+2#?7-=Q,5<G21#-G7+U5#-G2#

Q)+37-,)+#32#Q17+<2#F)1#F,+7+<,7D#5400)1-^

8(E(%(3-(+

W*4,71. #W^. # { #K7,DD71*2)+. # ?^ # j$SSSk^ # ;21529217-,)+ # 7+3 # 01)ED2/=5)D9,+* # ,+ # ,+F7+<J^ #A/@-980: % .9 %WN.I/ %

V0@0I5C?09+%-9/%]0N-@.5,R%$=R#&TC=&BS^#

W5D,+.#?^#>^#j$S&$k^#i+F7+-#!J25'#W#h,+3)h#)+#<)*+,-,92#3292D)0/2+-.#i+F7+<J.#&xj&k.#&$%=&lS^

W-U,+5)+. # R^. #{#K1733,<U. #Z^ # j$S&Tk^ #t,547D #3292D)0/2+- # j(G70-21 #&$k^ # i+ #u2D7M). # ;̂"^ # j!3^k #ZN0%Q*E5,/%

f-9/S55M%5E%V0@0I5C?09+-I%1:K8N5I5HKR%d5IT%"\%]5/K%-9/%X.9/^#ZfF)13#8+,9215,-J#;1255^

K7,DD71*2)+.#?^#j&nnlk^#6)h#3)#,+F7+-5#D271+#7E)4-#-G2#0GJ5,<7D#h)1D3a#W6,,09+%V.,08+.59:R%<R%&TT=&lS^

K7-25. #!^. #(71D5)+D432+. #t̂ . #{ #K12-G21-)+. # i^ # j&nBSk^ # ;21<20-47D #W502<-5 # )F #I))D #85,+* # ,+ # i+F7+<J^ #G9E-9+ %

S0N-@.56,%i%V0@0I5C?09+R%<j$k.#&$x=&lS^

K1)h+.#W^#P^#j&nnSk^#")/7,+=@02<,F,<#;1,+<,0D25#WFF2<-#P271+,+*#7+3#I17+5F21#,+#(G,D312+^#W5H9.+.@0%78.0980R %

"B!"(R%&Sx=&TT^

(G2+.#u^.#{#@,2*D21.#?^#@^#j$SSSk^#W<1)55#-G2#*127-#3,9,32'#E1,3*,+*#-G2#*70#E2-h22+#4+3215-7+3,+*#)F#-)33D215[ #

7+3#)D321#<G,D312+[5#-G,+U,+*^#X595H,-CN:%5E%+N0%758.0+K%E5,%20:0-,8N%.9%WN.I/%V0@0I5C?09+R%[_%!$(.#,=

9,,.#&=n%^

(D7f-)+.#P^#R^.#A<(71-J.#A^#!^.#Y22+.#?^#j$SSnk^#@2DF=3,12<-23#7<-,)+#7FF2<-5#0D7++,+*#,+#-))D=452#-75U5#h,-G#

-)33D215^%G9E-9+%]0N-@.5,%i%V0@0I5C?09+R%<$R#$TS=$TT^

",7/)+3.#W^#j&nn&k^#>241)05J<G)D)*,<7D#,+5,*G-5#,+-)#-G2#/27+,+*#)F#)EO2<-#<)+<20-#3292D)0/2+-^#i+#@^#(712J#

{#?^ #V2D/7+# j!35^k. #ZN0 %0C.H090:.: %5E %?.9/\ %)::-K: %59 %S.5I5HK %-9/%85H9.+.59# jIG2 # R27+ #;,7*2-#

@J/0)5,4/#521,25.#00^#%xX&&Sk^#6,DD537D2.#>R'#P7h12+<2#!1DE74/#W55)<,7-25.#i+<^

!552,DJ. #?^.#?7-=Q,5<G21. #P^. #Z[?2*7+.#R^Y^. #{#Q7*713.#R^ #j$S&Tk^ #8+3215-7+3,+*#-G2#2f021,/2+-21L5# ,+-2+-,)+#

,/01)925#&%=/)+-G=)D35L#)E52197-,)+7D# D271+,+*#,+#7#+)92D# -))D#452#7<-,)+^ #W5H9.+.@0%V0@0I5C?09+R %

$>!"(R#&=n^

Q7*713.#R^.#QD)127+.#(^.#?7-=Q,5<G21.#P^.#{#Z[?2*7+.#R^Y^#!.9%C,0Ck^#mG2+#3)#,+F7+-5#4+3215-7+3#-G7-#-G2#071-5#)F#

<)/0)5,-2#)EO2<-5#/)92#-)*2-G21#a

Q7*713. # R^. #{ #A71U5. #W^ # j$SSSk^ #8+,/7+47D # 7+3 # E,/7+47D # 7+3 # -G2 # 755255/2+- # )F # G7+323+255 # ,+ # -)33D215^ #

V0@0I5C?09+-I%78.0980R%<!$(R%&Tx=&lx^

Q17+<G7U.#Y12-<G.#@)5U7.#{#W3)DF #j$S&&k^ #6273=A)4+-23#!J2#I17<U,+*'#W#>2h#A2-G)3#-)#"25<1,E2#i+F7+- #

P))U,+*^#WN.I/%V0@0I5C?09+R%>$R%&xTB=&xCS^

6250)5.#@^R^.#K7,DD71*2)+.#?^#j$SS&k^#i+F7+-5L#U+)hD23*2#7E)4-#)<<D45,)+#7+3#<)+-7,+/2+-#292+-5#'#W#54101,5,+*#

3,5<1207+<J^#1:K8N5I5H.8-I%78.0980R%"$%!$(R#0#&l&=&lx^

R7/25.#m^#j&BnSk^#ZN0%C,.98.CI0:%5E%C:K8N5I5HKR#t)D5^#i.#ii^#(7/E1,3*2.#AW'#6719713#8+,9215,-J#;1255^

nl



(G70-21#l^#"292D)0/2+-7D#5-205#D273,+*#-)#-))D#452#X#E75,<#/2<G7+,5/5

YyGD21.#m^#j&n$Ck^%ZN0%?09+-I.+K%5E%-C0:T%P)+3)+'#Y2*7+#;74D.#I12+<G.#{#I14E+21̂

P25D,2.#W^#A^#j&nBBk^#@)/2#,/0D,<7-,)+5#)F#012-2+52#F)1#/2<G7+,5/5#4+321DJ,+*#-G2#<G,D3[5#-G2)1J#)F#/,+3^#i+#R^ #

m^#W5-,+*-)+.#;̂ #P^#6711,5.#{#"^#?^#ZD5)+#j!35^k.#V0@0I5C.9H%+N05,.0:%5E%?.9/%j00^#&n=l%k^#>2h#s)1U'#

(7/E1,3*2#8+,9215,-J#;1255^

P25D,2.#W^A^.#{#Y22ED2.#@^#j&nBxk^#")#5,f=/)+-G=)D35#021<2,92#<7457D,-Ja#W5H9.+.59R%$_R#$%C=$BB^

ZL?2*7+.#R^Y^.#?7-=Q,5<G21.#P^.#{#Q7*713.#R^#j$S&&k^#A2<G7+,5/5#D273,+*#-)#-))D#452'#W#D)+*,-43,+7D#5-43J#,+#

G4/7+ # ,+F7+-5^ # i+ #U,59+T %W5?C6+0, %P06,5:8.0980 %W59E0,0980 %AS:+,-8+\ % G)))% GWVL3)1G2Q]%$'""%

G--0'ww3f^3),^)1*w&S^TTBnw<)+F^F+<)/^$S&&^C$^SSS&l#

;,7*2-.#R^#j&nC$k^%ZN0%5,.H.9:%5E%.9+0II.H0980%.9%8N.I/,09#jA^#())U.#I17+5^k^#>2h#s)1U'#>)1-)+^#jZ1,*,+7D#h)1U#

04ED,5G23#&nT%k^

?7-=Q,5<G21.#P^.#Z[?2*7+.#R^#Y^.#{#Q7*713.#R^#j$S&$7k^#IG2#!/21*2+<2#)F#-))D#452#341,+*#-G2#52<)+3#J271#)F#D,F2^#

J56,9-I%5E%)*C0,.?09+-I%WN.I/%1:K8N5I5HKR%""<!<(R#llS=ll%^

?7-=Q,5<G21#P.#Z[?2*7+#RY.#{#Q7*713#R^#j$S&$Ek^#67+323+255#,+#,+F7+-5[#-))D#452^#V0@0I5C?09+-I%1:K8N5S.5I5HKR%

,+#01255^

?,<G7135)+.#6^#A^#j&nT$k^#IG2#*1)h-G#)F#7370-,92#E2G79,)41#,+#,+F7+-5'#W+#2f021,/2+-7D#5-43J#7-#5292+#7*2 #

D292D5^#4090+.8%1:K8N5I5HK%X595H,-CN:R%jGG.#&nC=TCx^

?,MM)D7--,.#V^#{#Q73,*7.#P^#j$SSCk^#IG2#/,11)1=+241)+#5J5-2/#7+3#7<-,)+#12<)*+,-,)+^#i+#Q124+3.#6^R^.#R27++21)3#

A^. #{#67DD2-- #A^ # j!35^k^ #f.HN0,35,/0, %?5+5, %/.:5,/0,:\ % E,5?%P06,5-9-+5?K %-9/%P06,5S.5I5HK % +5 %

WI.9.8-I%P06,5I5HK^#>2h#s)1U'#ZfF)13#8+,9215,-J#;1255^

@<GD25,+*21.#A^.#P7+*21.#R^#j&nnnk^#i+F7+-5L3292D)0,+*#2f02<-7-,)+5#)F#0)55,ED2#7+3#,/0)55,ED2#-))D=452#292+-5#

E2-h22+#7*25#B#7+3#&$#/)+-G5^#V0@0I5C?09+-I%78.0980R%$%!$(R%&nC=$SC^

@<GD)--/7++.#W^#j$S&&k^#;21<20-,)+#921545#U+)hD23*2#)F#<7452#7+3#2FF2<-#,+#<G,D312+#'#hG2+#522,+*#,5#E2D,29,+*.#

W6,,09+%/.,08+.59:%.9%C:K8N5I5H.8-I%:8.0980R%&&&=&&C^

@02DU2.#!^.#K12,+D,+*21.#Y^#A7<)/E21.#R^.#R7<)E5)+.#Y^#j&nn$k^#Z1,*,+5#)F#Y+)hD23*2^#1:K8N5I5H.8-I%20@.0OR%## %

!B(R#0#%SC=%T$

@02DU2.#!^#j&nBCk^#;12F212+-,7D#D))U,+*#/2-G)35#75#-))D5#F)1#-G2#5-43J#)F#<)*+,-,)+#,+#,+F7+<J.#,+#V)--D,2E.#(^.#7+3#

Y175+2*)1.#>^#j!35^k^ #X0-:6,0?09+%5E%A6/.+.59%-9/%d.:.59%.9%+N0%U.,:+%k0-,%5E%15:+9-+-I%L.E0T %WED2f.#

>)1h))3.#>^

@)//219,DD2#{#m))3h713#j$SSCk^#;4DD,+*#)4-#-G2#,+-2+-,)+7D#5-14<-412#)F#7<-,)+'#-G2#12D7-,)+#E2-h22+#7<-,)+#

01)<255,+*#7+3#7<-,)+#01)34<-,)+#,+#,+F7+<J^#()*+,-,)+.#nC.#0^#&=TS^#

8M*,1,5.#i^#(^.#{#64+-.#R^#A^#t̂ #j&nxCk^ #A::0::?09+%.9%.9E-98K%\%5,/.9-I%:8-I0:%5E%C:K8N5I5H.8-I%/0@0I5C?09+^#

81E7+7'#8+,9215,-J#)F#iDD,+),5#;1255^

97+ #P224h2+. #P^. #@/,-5/7+. #W^. #{ #97+ #P224h2+. #(^ # j&nnlk^ #WFF)137+<25. # 021<20-47D # <)/0D2f,-J. # 7+3 # -G2#

3292D)0/2+-#)F#-))D#452^ #J56,9-I%5E%)*C0,.?09+-I%1:K8N5I5HK\%f6?-9%10,80C+.59%-9/%10,E5,?-980R %

$'!"(.#&xl=&n&^

9)+#6)F5-2+.#(^#j$S&Tk^#W<-,)+#,+#i+F7+<J'#W#F)4+37-,)+#F)1#()*+,-,92#"292D)0/2+-^#i+#m^#;1,+M.#A^#K2,521-.#{#

W^#621h,*#j!35^k. #A8+.59%:8.0980\%U569/-+.59:%5E%-9%0?0,H.9H%/.:8.CI.90# j00^#$CC=$BSk^#(7/E1,3*2.#

AW'#AiI#;1255^

9)+#6)F5-2+.#(^.#{#?y++H9,5-.#P^#j&nBBk^#;120717-,)+#F)1#*1750,+*#7+#)EO2<-'#7#3292D)0/2+-7D#5-43J^#J56,9-I%5E %

)*C0,.?09+-I%1:K8N5I5I5HK\%f6?-9%10,80C+.59%-9/%10,E5,?-980R%"BR#%&S=%$&^

nC



(G70-21#l^#"292D)0/2+-7D#5-205#D273,+*#-)#-))D#452#X#E75,<#/2<G7+,5/5

9)+#6)F5-2+. #(^. #{#?)57+321. #Y^ # j&nnxk #"292D)0/2+-#)F #5/))-G#04154,- # -17<U,+*# ,+ #J)4+*# ,+F7+-5^ #d.:.59%

20:0-,8NR%<=R%&xnnXB&S^

m,DD7--5.#;̂ #j&nnnk^#"292D)0/2+-#)F#/27+5=2+3#E2G79,)1#,+#J)4+*#,+F7+-5'#04DD,+*#7#5400)1-#-)#12-1,292#7#3,5-7+-#

)EO2<-.#V0@0I5C?09+-I%1:K8N5I5HKR%<_!<(R%%C&X%%x^

m,DD7--5.#;̂ #j&nBlk^#IG2#@-7*2=it#,+F7+-[5#5)D4-,)+#)F#01)ED2/5#12H4,1,+*#-G2#452#)F#5400)1-5^#G9E-9+%]0N-@.5,%-9/ %

V0@0I5C?09+R%=R#&$C=&Tl^#

n%



(G70-21#C^#ZE52197-,)+7D#D271+,+*

#(G70-21#C^#ZE52197-,)+7D#D271+,+*

)>G)[(3(%"/)'3&%$16-&'$3

IG2#D)+*,-43,+7D#7+3#<1)55=52<-,)+7D#5-43,25#01252+-23#,+#<G70-21#T#5G)h#-G7-#,+F7+-5#D271+#-)#

452#-))D5#-)#12-1,292#7+#)4-=)F=127<G#)EO2<-#EJ#)E52197-,)+#5-71-,+*#7-#-G2#7*2#)F#&B#/)+-G5^#

Z+2#5-43J#292+#120)1-23#5)/2#)E52197-,)+7D#D271+,+*#)F#7#-))D#452#7<-,)+#,+9)D9,+*#45,+*#7#

17U2#-)#12-1,292#7+#)EO2<-#7-#&C#7+3#&B#/)+-G5#)F#7*2#j!552,DJ.#>732D#{#Q7*713.#$S&Sz#Q7--)1,. #

K1292*D,21,.#K)5<).#A71M)<<G,.#!552,DJ#{#Q7*713.#$SSBk^#6)h2921.#,+#)41#-))D#452#5-43J.#-G2#

54<<255#17-2#h75#12/71U7EDJ#D)h#j7E)4-#TS~k^#IG,5#,5#5-1,U,+*.#75#h2#U+)h#-G7-#,+F7+-5#5-71-#-) #

D271+#)-G21#/27+5=2+3#7<-,)+5#EJ#)E52197-,)+#EJ#-G2#2+3#)F#-G2#F,15- #J271#)F#D,F2#j!552,DJ. #

>732D#{#Q7*713.#$S&Sz#Q7*713#{#P)<U/7+.#$S&Sk^#Z+2#)F#-G2#3,FF,<4D-,25#-G7-#,+F7+-5#/7J#

G792#,5#021<2,9,+*#-G2#7<-,)+5#32/)+5-17-23#75#*)7D#3,12<-23^#IG45.#h2#,+925-,*7-23#hG2-G21#

733,+*#5)/2#<425#-)#-G2#32/)+5-17-,)+#h)4D3#G2D0#,+F7+-5#4+3215-7+3#-G7-#-G2#7<-,)+#h,-G#-G2#

-))D # ,5 # 12D7-23 # -) # -G2 # *)7D # )F # 12-1,29,+* # -G2 # )EO2<-. # 7+3 # -G212EJ # -) # D271+ # -G,5 # 7<-,)+ # EJ#

)E52197-,)+^

%"T"T%)EE08+%5E%-//.+.59-I%860:%/6,.9H%/0?59:+,-+.59

?2<2+-#h)1U#)+#,+F7+-5[#)E52197-,)+7D# D271+,+*#<707<,-,25#G792#5G)h+#-G7-#733,+*#<425#-)#

32/)+5-17-,)+5#<7+#G2D0#,+F7+-5#1201)34<2#-G2#-71*2-#7<-,)+^#Q)1#2f7/0D2.#@7*2#7+3#K7D3h,+#

j$S&&k#5G)h23#-G7-#733,+*#5)/2#0237*)*,<7D#<425#01,)1#-)#32/)+5-17-,)+.#54<G#75#2J2#<)+-7<-. #

+7/2#12F2117D#)1#*7M2#5G,F-,+*.#G2D023#,+F7+-5#7*23#B=&S#/)+-G5#-)#021F)1/#7#5,/0D2#-))D#

7<-,)+#,+9)D9,+*#45,+*#7#G))U#-)#12-1,292#7+#)4-=)F=127<G#)EO2<-#5-7+3,+*#h,-G,+#-G2#<1))U#)F#

-G2#G))U#j522#7D5)#(5,E17#{#V21*2DJ.#$SS%.#F)1#7#129,2h#)F#-G2#2FF2<-#)F#0237*)*,<7D#<425#,+#

)E52197-,)+7D#D271+,+*k^#i+#-G2#57/2#D,+2.#,+F7+-5#7*23#$l#/)+-G5#h212#/)12#D,U2DJ#-)#,/,-7-2 #

-G2#2f7<-#7<-,)+5#12H4,123#-)#)02+#7#E)f#F1)/#7#D,92#/)32D#-G7+#F1)/#7#9,32)-7023#It#/)32D#

j>,2D52+.#@,/<)<U#{#R2+U,+5.#$SSBk^#i+#-G,5#5-43J.#>,2D52+#2-#7D^#j$SSBk#7D5)#5G)h23#-G7-#292+#

h,-G#-h)#/)32D5#522+#9,7#9,32).#,+F7+-5#h212#/)12#D,U2DJ#-)#,/,-7-2#-G2#/)32DD23#7<-,)+#hG2+#

-G2#It#/)32D#01)9,323#5)<,7DDJ#,+-217<-,92#F223E7<U#-)#-G2#,+F7+-#jh,-G#G2D0#)F#7#<D)523=

<,1<4,- #It=5J5-2/k. # -G7+ #hG2+# -G2 #It#/)32D #h75 #9,32)-7023 # ,+ #7397+<2^ #W+)-G21 # 5-43J#

5G)h23#-G7-#-G2#01252+<2#)F#-G2#/)32D#341,+*#-G2#-25-#5255,)+#,/01)925#&l=/)+-G=)D3#,+F7+-5[#

<707<,-J#-)#D271+#7#-))D=452#7<-,)+#j45,+*#7#/7*+2-,<#E7DD#-)#12-1,292#7+#)EO2<-#0D7<23#,+5,32k#

nx



(G70-21#C^#ZE52197-,)+7D#D271+,+*

EJ#,/,-7-,)+.#75#<)/07123#-)#7#5,-47-,)+#hG212#-G2#/)32D#,5#7E52+-#jY,1`DJ.#$SSnk^#A)12)921.#

,/,-7-,92#D271+,+*#h75#292+#E2--21#hG2+#-G2#2f021,/2+-21#5G)h23#7#F7,D23#7--2/0-#01,)1#-)#-G2#

32/)+5-17-,)+^#IG,5#U,+3#)F#,+F)1/7-,)+#/7J#F7<,D,-7-2#,+F7+-5[#<707<,-J#-)#,32+-,FJ#-G2#*)7D#)F#

-G2#/)32D^#i+3223.#(7102+-21.#(7DD#7+3#I)/752DD)#j$SS$k#5G)h23#-G7-#-h)=J271=)D3#,+F7+-5#

h212#/)12#D,U2DJ#-)#D271+#7#<)/0D2f#-75U#EJ#)E52197-,)+.#54<G#75#)02+,+*#7#<)/0D2f#E)f#-)#

*2- # 7+ # )EO2<-. #hG2+ # -G2 # 2f021,/2+-21 # 01)9,323 # ,+F)1/7-,)+ # 7E)4- # -G2 # *)7D # 01,)1 # -) # -G2#

32/)+5-17-,)+^#

Q1)/#-G2#1254D-5#)F#-G2#-h)#D75-#5-43,25.#)+2#GJ0)-G25,5#-)#2f0D7,+#,+F7+-5[#3,FF,<4D-J#D271+,+*#

-))D #452#7<-,)+5#EJ#)E52197-,)+#/,*G-#E2#-G7-# ,+F7+-5#3)#+)- #4+3215-7+3#-G2#*)7D # -G7-# -G2#

/)32D5 # 712 # 7--2/0-,+* # -) # 7<G,292^ # 6)h2921. # -) # E2 # 7ED2 # -) # 4+3215-7+3 # -G2 # *)7D # )F # 7#

32/)+5-17-)1[5#7<-,)+.#,+F7+-5#G792#-)#E2#7ED2#-)#,32+-,FJ#-G2#,+-2+-,)+#E2G,+3#,-^

%"T$T%],.0E%,0@.0O\%+N0%0?0,H0980%5E%.9+09+.59%-++,.S6+.59%.9%.9E-98K

IG2 # 7E,D,-J # -) # ,32+-,FJ # -G2 # ,+-2+-,)+ # )F # 7+ # 7*2+- # 2/21*25 # 271DJ # ,+ # ,+F7+<J^ #67E,-47-,)+#

2f021,/2+-5#45,+*#D))U,+*#-,/2#07173,*/5#G792#5G)h+#-G7-#EJ#T=%#/)+-G5#)F#7*2.#,+F7+-5#<7+#

1201252+- # -G2 # 12D7-,)+7D # 5-14<-412 # )F # 292+-5^ # Q)1 # 2f7/0D2. # C=/)+-G=)D3 # ,+F7+-5 # 5G)h23 # 7#

5-1)+*21#+)92D-J#012F212+<2#hG2+#7+#7*2+-#<G7+*23#*)7D5#j,^2^.#<G)52#7#+)92D#-)J#,+#-G2#-25-#

0G752. #<)/07123# -) # -G2 #F7/,D,71,57-,)+#0G752k. # -G7+#hG2+# -G2 #7*2+-#<G7+*23#7<-,)+5 #j,^2.^#

<G)52#-G2#57/2#-)J.#E4-#7-#-G2#)-G21#5,32#)F#-G2#5<122+z#2^*^.#V47O713)#{#m))3h713.#$SSlz#

K,1)#{#P25D,2.#$SSxz#522#m))3h713.#@)//219,DD2.#V215)+.#62+3215)+#{#K4125G.#$SSn.#F)1#7#

129,2hk^ # i+#7<-,)+#5-43,25. # ,+F7+-5#G792#E22+#5G)h+#-)# ,32+-,FJ# -G2#7*2+-[5 # ,+-2+-,)+#EJ#x#

/)+-G5#)F#7*2^#Q)1#2f7/0D2.#,+F7+-5#5J5-2/7-,<7DDJ#*175023#-G2#57/2#*)7D=)EO2<-#75#7+#7*2+-#

hG2+#-G2#D7--21#7<-23#,+#7+#,+-2+-,)+7D#h7J#j*1750,+*#7+#)EO2<-k.#hG21275#-G2J#3,3#+)-#*1750#

-G,5#*)7D=)EO2<-#hG2+#-G2#7*2+-#7<-23#,+#7+#7/E,*4)45#/7++21#-)h713#,-#j5-7-,<7DDJ#-)4<G,+*#

,-z #67/D,+. #67DD,+7. #{#m))3h713. #$SSBk^ #KJ #&S#/)+-G5 #)F # 7*2. # ,+F7+-5 # <7+ #2f-17<- # 7+3#

1201)34<2#-G2#*)7D#)F#7#+)92D#-))D=7<-,)+#j54<G#75#*1750,+*#7+#)EO2<-#h,-G#7#<D7hk#hG2+#7-#-G2#

57/2#-,/2#-G2J#712#*,92+#-G2#)00)1-4+,-J#-)#<)/0712#-G,5#+)92D#7<-,)+#h,-G#7#F7/,D,71#7<-,)+#

j*1750,+*#-G2#)EO2<-#h,-G#-G2#G7+3z #V215)+#7+3#m))3h713.#$S&$k^#KJ#&T#/)+-G5#)F#7*2.#

,+F7+-5#712#7ED2#-)#,+F21#-G2#7*2+-[5#,+-2+-,)+7D#7--,-432#j4+h,DD,+*#921545#4+7ED2#-)#*,92#7#-)J#

-)#-G2#,+F7+-z#P2*17,+.#"25-12E2<HM#{#V29215.#$S&$k^#KJ#&l#/)+-G5#)F#7*2.#,+F7+-5#712#7ED2#-)#

3,5<1,/,+7-2#7+#,+-2+-,)+7D#7<-,)+#F1)/#7+#7<<,32+-7D#7<-,)+^#(7102+-21.#WUG-71#7+3#I)/752DD)#

j&nnBk#01252+-23#,+F7+-5#7*23#&l#-)#&B#/)+-G5#h,-G#529217D# -25- #)EO2<-5# -G7-#01)34<23#7+#

nB



(G70-21#C^#ZE52197-,)+7D#D271+,+*

2FF2<-#EJ#-h)#3,FF212+-#/27+5^#Q,*412#&#5G)h5#7+#2f7/0D2#)F#-G252#-25-#)EO2<-5.#,+#hG,<G#7 #

D,*G- # <)4D3 # E2 # 5h,-<G23 # )+ # 2,-G21 # EJ # -41+,+* # 7 # 50,++21. # )1 # EJ # 045G,+* # 7 # E4--)+^ # IG2#

2f021,/2+-21#021F)1/23#E)-G# -J025#)F#7<-,)+5.#7+3#01)9,323#921E7D # ,+F)1/7-,)+#7E)4-#G21#

,+-2+-,)+#-)#021F)1/#-G,5#7<-,)+'#_ZN0,0g#,+#<752#)F#7+#,+-2+-,)+7D#7<-,)+#7+3#_Q5C:g#,+#<752#)F#

7+#7<<,32+-7D#7<-,)+^#IG2#74-G)15#F)4+3#-G7-#7DD#,+F7+-5#,/,-7-23#7D/)5-#-h,<2#75#/7+J#)F#-G2#
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Our
 

aim
 

was
 

to
 

investigate
 

why
 

16-month-old
 

infants
 

fail
 

to
 

master
a

 

novel
 

tool-use
 

action
 

via
 

observational
 

learning.
 

We
 

hypothesized
that

 

16-month-olds’
 

difficulties
 

may
 

be
 

due
 

to
 

not
 

understand-
ing

 

the
 

goal
 

of
 

the
 

observed
 

action.
 

To
 

test
 

this
 

hypothesis,
 

we
investigated

 

whether
 

showing
 

infants
 

an
 

explicit
 

demonstration
of

 

the
 

goal
 

of
 

the
 

action
 

before
 

demonstrating
 

the
 

action
 

would
improve

 

observational
 

learning
 

compared
 

with
 

a
 

classic
 

demon-
stration

 

of
 

the
 

target
 

action.
 

We
 

examined
 

16-month-old
 

infants
who

 

observed
 

a
 

tool-use
 

action
 

consisting
 

of
 

grasping
 

a
 

rake-like
tool

 

to
 

retrieve
 

an
 

out-of-reach
 

toy,
 

under
 

five
 

conditions.
 

Only
when

 

infants
 

were
 

shown
 

the
 

goal
 

of
 

the
 

action
 

before
 

demon-
stration

 

did
 

they
 

show
 

some
 

success.
© 2012 Elsevier Inc. All rights reserved.

Infants’
 

capacity
 

to
 

imitate
 

simple
 

object-directed
 

actions
 

as
 

early
 

as
 

6
 

months
 

has
 

been
 

demon-
strated

 

in
 

many
 

studies
 

(for
 

reviews
 

see
 

Elsner,
 

2007;
 

Elsner,
 

Hauf,
 

&
 

Aschersleben,
 

2007;
 

Poulson,
Nunes,

 

&
 

Warren,
 

1989).
 

Generally,
 

however,
 

the
 

simple
 

actions
 

involved
 

in
 

these
 

studies
 

were
 

actions
already

 

in
 

the
 

infant’s
 

motor
 

repertoire.
 

Few
 

studies,
 

however,
 

have
 

investigated
 

situations
 

in
 

which
infants

 

acquire
 

an
 

action
 

not
 

already
 

in
 

their
 

repertory
 

via
 

observational
 

learning.
 

Most
 

such
 

studies
involve

 

means-end
 

actions
 

and
 

show
 

that
 

infants
 

become
 

very
 

good
 

at
 

observational
 

learning
 

of
 

novel
actions

 

in
 

their
 

second
 

year
 

of
 

life.
 

At
 

12
 

months,
 

for
 

instance,
 

infants
 

can
 

learn
 

by
 

observation
 

how
to

 

bimanually
 

manipulate
 

a
 

rolling
 

drum
 

to
 

produce
 

music
 

(Fagard
 

&
 

Lockman,
 

2010).
 

At
 

15
 

months,
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infants
 

can
 

learn
 

by
 

observation
 

how
 

to
 

turn
 

a
 

bottle
 

upside
 

down
 

to
 

retrieve
 

a
 

small
 

peg
 

inserted
 

in
it

 

(Esseily,
 

Nadel,
 

&
 

Fagard,
 

2010).
 

Also
 

at
 

15
 

months,
 

infants
 

can
 

learn
 

a
 

complex
 

action
 

connecting
means

 

(e.g.,
 

pushing
 

on
 

a
 

button)
 

and
 

end
 

(e.g.,
 

producing
 

music;
 

Elsner
 

&
 

Aschersleben,
 

2003).
When

 

the
 

means-end
 

action
 

involves
 

tool
 

use
 

(e.g.,
 

use
 

of
 

a
 

rake
 

to
 

retrieve
 

a
 

desired
 

object),
however,

 

infants
 

are
 

able
 

to
 

learn
 

by
 

observation
 

only
 

after
 

about
 

18
 

months
 

(O’Regan,
 

Rat-Fischer,
&

 

Fagard,
 

2011;
 

Rat-Fischer
 

et
 

al.,
 

2012).
 

Chen
 

and
 

Siegler
 

(2000)
 

showed
 

that
 

even
 

well
 

after
 

18
months,

 

infants
 

may
 

still
 

be
 

unable
 

to
 

learn
 

how
 

to
 

use
 

a
 

tool
 

following
 

observation.
 

Between
 

18
 

and
35

 

months,
 

some
 

infants
 

used
 

the
 

tool
 

appropriately
 

to
 

retrieve
 

a
 

toy
 

after
 

observation,
 

but
 

others
 

still
used

 

indirect
 

strategies
 

such
 

as
 

reaching
 

with
 

their
 

hands,
 

asking
 

for
 

their
 

mother’s
 

help
 

or
 

simply
staring

 

at
 

the
 

toy
 

without
 

trying
 

to
 

reach
 

for
 

it.
What

 

is
 

special
 

about
 

tool
 

use
 

that
 

makes
 

it
 

so
 

much
 

harder
 

to
 

learn
 

by
 

observation
 

compared
 

to
other

 

types
 

of
 

observational
 

learning?
 

When
 

infants
 

observe
 

performance
 

of
 

this
 

means-end
 

action,
they

 

must
 

form
 

a
 

representation
 

of
 

what
 

connects
 

the
 

tool
 

and
 

object.
 

The
 

two
 

are
 

spatially
 

sepa-
rated,

 

likely
 

making
 

the
 

task
 

of
 

relating
 

means
 

and
 

end
 

difficult
 

for
 

an
 

infant
 

(Bates,
 

Carlson-Luden,
&

 

Bretherton,
 

1980;
 

Rat-Fischer
 

et
 

al.,
 

2012;
 

van
 

Leeuwen,
 

Smitsman,
 

&
 

van
 

Leeuwen,
 

1994).
 

Few
studies

 

have
 

taken
 

into
 

account
 

the
 

problem
 

of
 

understanding
 

the
 

goal
 

when
 

infants
 

observe
 

tool
 

use.
Here

 

we
 

propose
 

the
 

hypothesis
 

that
 

younger
 

infants
 

do
 

not
 

understand
 

that
 

the
 

model’s
 

goal
 

is
 

to
retrieve

 

the
 

toy.
 

If
 

infants
 

do
 

not
 

understand
 

the
 

goal,
 

they
 

may
 

not
 

be
 

able
 

to
 

relate
 

the
 

action
 

they
have

 

observed
 

to
 

that
 

goal
 

and
 

thus
 

are
 

unable
 

reproduce
 

it.
This

 

hypothesis
 

may
 

seem
 

surprising,
 

since
 

the
 

ability
 

to
 

understand
 

goals
 

has
 

been
 

shown
 

to
 

arise
very

 

early
 

in
 

infants.
 

Evidence
 

from
 

violation-of-expectation
 

studies,
 

using
 

looking
 

time
 

measures,
suggests

 

that
 

from
 

6
 

months
 

on,
 

infants
 

perceive
 

actions
 

in
 

terms
 

of
 

the
 

intended
 

goal
 

of
 

the
 

agent
(Csibra,

 

2008;
 

Kamewari,
 

Masaharu,
 

Takayuki,
 

Hiroshi,
 

&
 

Kazuo,
 

2005;
 

Southgate,
 

Johnson,
 

&
 

Csibra,
2008;

 

Woodward,
 

1998,
 

1999).
 

For
 

instance,
 

in
 

Csibra’s
 

study,
 

infants
 

are
 

familiarized
 

with
 

a
 

box
moving

 

by
 

itself
 

from
 

A
 

to
 

B.
 

Infants
 

thus
 

attribute
 

to
 

the
 

box
 

the
 

goal
 

of
 

reaching
 

location
 

B.
 

Infants
then

 

see
 

the
 

box
 

move
 

either
 

with
 

an
 

obstacle
 

present
 

in
 

its
 

path
 

or
 

not.
 

Infants
 

are
 

surprised
 

if
 

the
box

 

makes
 

a
 

detour
 

to
 

reach
 

location
 

B
 

when
 

no
 

obstacle
 

is
 

present.
 

The
 

authors
 

conclude
 

that
 

infants
perceive

 

actions
 

in
 

terms
 

of
 

their
 

goals.
Imitation

 

studies
 

also
 

provide
 

evidence
 

of
 

infants’
 

ability
 

to
 

interpret
 

an
 

action
 

as
 

goal-directed
(Carpenter,

 

Call,
 

&
 

Tomasello,
 

2005;
 

Gergely,
 

Bekkering,
 

&
 

Kiràly,
 

2002).
 

Meltzoff
 

(1995)
 

showed
that

 

when
 

18-month-olds
 

observed
 

an
 

experimenter
 

who
 

was
 

trying
 

unsuccessfully
 

to
 

separate
 

a
dumbbell-shaped

 

object
 

into
 

two
 

halves,
 

they
 

performed
 

the
 

experimenter’s
 

intended
 

action
 

as
 

often
as

 

those
 

who
 

saw
 

the
 

target
 

action
 

successfully
 

performed.
 

Bellagamba
 

and
 

Tomasello
 

(1999)
 

repli-
cated

 

these
 

results
 

with
 

12-month-olds.
 

Carpenter,
 

Akhtar,
 

&
 

Tomasello
 

(1998)
 

showed
 

that
 

infants
are

 

able
 

to
 

differentiate
 

between
 

intended
 

actions
 

and
 

accidental
 

actions.
 

Infants
 

saw
 

an
 

experimenter
perform

 

two
 

actions
 

that
 

can
 

lead
 

to
 

the
 

same
 

goal.
 

While
 

performing
 

the
 

actions,
 

the
 

experimenter
said

 

either
 

“There”
 

to
 

show
 

that
 

her
 

action
 

was
 

intentional
 

or
 

“Oops”
 

to
 

show
 

that
 

her
 

action
 

was
accidental.

 

The
 

infants
 

reproduced
 

twice
 

as
 

many
 

intentional
 

actions
 

as
 

accidental
 

ones.
These

 

studies
 

show
 

that
 

infants
 

below
 

18
 

months
 

can
 

understand
 

that
 

an
 

agent
 

performing
 

an
action

 

intends
 

to
 

achieve
 

a
 

goal.
 

But
 

in
 

some
 

situations,
 

when
 

the
 

task
 

is
 

complex,
 

it
 

is
 

necessary
 

for
the

 

experimenter
 

to
 

explicitly
 

indicate
 

the
 

goal
 

prior
 

to
 

the
 

demonstration
 

in
 

order
 

for
 

the
 

infant
 

to
benefit.

 

Thus,
 

Carpenter,
 

Call,
 

and
 

Tomasello
 

(2002)
 

showed
 

two-year-olds
 

an
 

experimenter
 

perform-
ing

 

a
 

target
 

action
 

in
 

order
 

to
 

open
 

the
 

door
 

of
 

a
 

box.
 

Before
 

the
 

demonstration,
 

the
 

experimenter
either

 

provided
 

information
 

about
 

her
 

intention
 

to
 

open
 

the
 

box,
 

gave
 

no
 

information
 

at
 

all,
 

or
 

gave
other

 

irrelevant
 

information.
 

Infants
 

opened
 

the
 

door
 

more
 

often
 

if
 

they
 

had
 

been
 

informed
 

about
the

 

experimenter’s
 

intention.
 

Southgate,
 

Chevallier,
 

and
 

Csibra
 

(2009)
 

showed
 

that
 

when
 

information
about

 

the
 

goal
 

of
 

the
 

action
 

is
 

provided
 

before
 

demonstration,
 

infants
 

no
 

longer
 

imitate
 

the
 

means
used

 

by
 

the
 

model,
 

but
 

use
 

their
 

own
 

means
 

to
 

attain
 

the
 

same
 

goal,
 

thus
 

imitating
 

the
 

goal
 

but
 

not
the

 

action
 

itself.
Tool

 

use
 

is
 

thus
 

a
 

complex
 

task
 

because
 

it
 

entails
 

a
 

means-end
 

action
 

and
 

means
 

and
 

the
 

end
 

are
spatially

 

separated.
 

Infants
 

must
 

simultaneously
 

pay
 

attention
 

to
 

tool
 

and
 

object,
 

and
 

relate
 

them
to

 

each
 

other.
 

In
 

contrast
 

in
 

other
 

means-end
 

actions,
 

the
 

two
 

objects
 

involved
 

are
 

often
 

spatially
connected.

 

Thus,
 

our
 

hypothesis
 

appears
 

plausible:
 

one
 

of
 

the
 

reasons
 

infants
 

do
 

not
 

learn
 

tool
 

use
via

 

observation
 

before
 

18
 

months
 

of
 

age
 

is
 

that
 

they
 

are
 

unable
 

to
 

understand
 

the
 

model’s
 

goal.
 

In
 

the
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present
 

study,
 

we
 

examine
 

the
 

effect
 

of
 

providing
 

intention
 

cues
 

to
 

infants
 

before
 

demonstrating
 

a
tool-use

 

action.
 

We
 

hypothesized
 

that
 

such
 

intention
 

cues
 

will
 

improve
 

performance.
 

We
 

presented
16-month-olds

 

a
 

tool-use
 

task
 

that
 

we
 

knew
 

infants
 

could
 

accomplish
 

without
 

demonstration
 

around
the

 

end
 

of
 

the
 

second
 

year,
 

and
 

at
 

18
 

months
 

with
 

demonstration
 

(O’Regan
 

et
 

al.,
 

2011;
 

Rat-Fischer
et

 

al.,
 

2012).
 

The
 

task
 

consisted
 

in
 

using
 

a
 

rake-like
 

object
 

to
 

retrieve
 

an
 

out-of-reach
 

toy.
 

There
 

were
five

 

groups
 

of
 

infants:
 

a
 

spontaneous
 

group,
 

a
 

classic
 

demonstration
 

group,
 

a
 

prior
 

intention
 

group
and

 

two
 

other
 

groups
 

controlling
 

for
 

stimulus
 

and
 

local
 

enhancement.
 

Our
 

hypothesis
 

was
 

that
 

infants
would

 

produce
 

the
 

target
 

action
 

or
 

at
 

least
 

show
 

comprehension
 

of
 

the
 

connection
 

between
 

the
 

tool
and

 

the
 

toy
 

only
 

in
 

the
 

prior
 

intention
 

group
 

and
 

that
 

infants’
 

performance
 

would
 

be
 

similar
 

in
 

the
other

 

four
 

groups.

1.
 

Method

1.1.
 

Participants

Seventy
 

infants
 

(mean
 

age
 

=
 

16
 

months,
 

7
 

days;
 

range
 

=
 

16–16
 

months,
 

14
 

days;
 

34
 

females)
 

par-
ticipated.

 

Six
 

additional
 

infants
 

(three
 

females)
 

were
 

excluded
 

due
 

to
 

technical
 

problems
 

(N
 

=
 

3)
 

or
fussiness

 

(N
 

=
 

3).
 

Infants
 

were
 

recruited
 

from
 

a
 

list
 

of
 

local
 

families
 

who
 

expressed
 

interest
 

in
 

partici-
pating

 

in
 

studies
 

of
 

infant
 

development.
 

Families
 

were
 

middle-
 

to
 

upper-middle
 

class.

1.2.
 

Materials

Materials
 

included
 

a
 

toy
 

and
 

a
 

tool.
 

The
 

toy
 

consisted
 

of
 

a
 

small
 

yellow
 

car
 

3
 

cm
 

long,
 

2
 

cm
 

high
and

 

2
 

cm
 

wide.
 

The
 

car
 

could
 

be
 

easily
 

rolled
 

along
 

the
 

table,
 

so
 

that
 

the
 

experimenter
 

could
 

roll
 

it
away

 

from
 

her
 

and
 

then
 

retrieve
 

it
 

with
 

the
 

tool.
 

If
 

the
 

infants
 

did
 

not
 

show
 

interest
 

in
 

the
 

car,
 

we
replaced

 

it
 

with
 

another
 

attractive
 

toy
 

of
 

the
 

same
 

size
 

that
 

could
 

easily
 

move
 

on
 

the
 

table.
 

The
 

tool
 

was
constructed

 

for
 

this
 

experiment
 

and
 

consisted
 

of
 

a
 

rake-like
 

T-shaped
 

object
 

made
 

of
 

white
 

cardboard.
The

 

handle
 

was
 

20
 

cm
 

long
 

and
 

the
 

head
 

20
 

cm
 

wide.
 

The
 

rake
 

was
 

visually
 

quite
 

plain,
 

so
 

as
 

to
 

not
distract

 

infants.

1.3.
 

Procedure

Testing
 

took
 

place
 

in
 

the
 

university
 

laboratory.
 

Infants
 

were
 

seated
 

on
 

the
 

parent’s
 

lap
 

in
 

front
of

 

a
 

table.
 

Parents
 

were
 

asked
 

to
 

remain
 

quiet.
 

All
 

sessions
 

were
 

videotaped.
 

Infants
 

were
 

randomly
assigned

 

to
 

one
 

of
 

the
 

five
 

groups.
Phase

 

1
 

(familiarization)
 

was
 

the
 

same
 

for
 

all
 

conditions.
 

Experimenter
 

1
 

(E1)
 

gave
 

the
 

car
 

to
 

the
infant

 

for
 

30
 

s,
 

during
 

which
 

period
 

the
 

infant
 

was
 

free
 

to
 

manipulate
 

it.
 

E1
 

then
 

took
 

the
 

car
 

back
and

 

gave
 

the
 

infant
 

the
 

rake
 

for
 

30
 

s
 

of
 

manipulation.
 

This
 

prior
 

familiarization
 

with
 

the
 

experimental
materials

 

was
 

included
 

so
 

that
 

the
 

novelty
 

of
 

the
 

objects
 

would
 

not
 

lead
 

infants
 

to
 

focus
 

only
 

on
 

one
or

 

the
 

other
 

exclusively.
In

 

each
 

of
 

the
 

conditions,
 

Phase
 

2
 

began
 

with
 

E1
 

giving
 

the
 

toy
 

to
 

Experimenter
 

2
 

(E2)
 

and
 

placing
the

 

rake
 

near
 

E2’s
 

hand,
 

with
 

the
 

handle
 

oriented
 

toward
 

E2.
 

E2
 

played
 

with
 

the
 

toy
 

for
 

a
 

few
 

seconds
and

 

then
 

rolled
 

it
 

along
 

the
 

table
 

in
 

front
 

of
 

her
 

until
 

it
 

was
 

out
 

of
 

her
 

reach.
 

The
 

classic
 

demonstration
condition,

 

E2
 

took
 

the
 

rake
 

with
 

her
 

right
 

hand
 

and
 

used
 

it
 

to
 

bring
 

the
 

toy
 

closer.
 

She
 

then
 

reached
with

 

her
 

left
 

hand
 

for
 

the
 

toy,
 

grasped
 

it,
 

and
 

gave
 

it
 

to
 

E1.
 

The
 

demonstration
 

was
 

repeated
 

twice.
 

E2
then

 

gave
 

the
 

toy
 

to
 

E1.
In

 

the
 

prior
 

intention
 

condition,
 

once
 

the
 

toy
 

was
 

out
 

of
 

reach
 

E2
 

stretched
 

her
 

arm
 

and
 

hand
 

out
toward

 

the
 

toy,
 

obviously
 

trying
 

to
 

grasp
 

it
 

and
 

said,
 

“I
 

can’t
 

get
 

it.”
 

E2
 

then
 

used
 

the
 

tool
 

to
 

retrieve
the

 

toy.
 

The
 

sequence
 

was
 

repeated
 

twice.
 

E2
 

then
 

gave
 

the
 

toy
 

to
 

E1.
In

 

the
 

hand
 

enhancement
 

condition,
 

once
 

the
 

toy
 

was
 

out
 

of
 

reach
 

E2
 

stretched
 

her
 

hand
 

toward
 

the
location

 

(now
 

empty)
 

where
 

the
 

toy
 

had
 

been
 

during
 

the
 

demonstration,
 

as
 

if
 

reaching
 

for
 

something,
and

 

said,
 

“I
 

can’t
 

get
 

it.”
 

E2
 

then
 

grasped
 

the
 

toy,
 

rolled
 

it
 

away
 

from
 

her
 

and
 

used
 

the
 

tool
 

to
 

retrieve
 

it
as

 

in
 

the
 

other
 

demonstration
 

conditions.
 

The
 

sequence
 

was
 

repeated
 

twice.
 

E2
 

then
 

gave
 

the
 

toy
 

to
 

E1.
This

 

condition
 

was
 

included
 

to
 

control
 

for
 

the
 

possibility
 

that
 

success
 

was
 

due
 

only
 

motor
 

matching
 

or
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“motor
 

resonance”
 

(Paulus,
 

Hunnius,
 

Vissers,
 

&
 

Bekkering,
 

2011),
 

i.e.,
 

to
 

attention
 

being
 

attracted
 

by
the

 

movement
 

of
 

the
 

hand
 

itself
 

(twice
 

as
 

frequent
 

in
 

this
 

condition
 

compared
 

with
 

the
 

prior
 

intention
condition).

In
 

the
 

stimulus
 

enhancement
 

condition,
 

once
 

the
 

toy
 

was
 

out
 

of
 

reach
 

E1
 

then
 

made
 

the
 

car
 

move
by

 

itself
 

for
 

a
 

few
 

seconds
 

by
 

manipulating
 

a
 

magnet
 

under
 

the
 

table.
 

E2
 

then
 

performed
 

the
 

dem-
onstration

 

as
 

in
 

the
 

other
 

demonstration
 

conditions.
 

The
 

sequence
 

was
 

repeated
 

twice.
 

E2
 

then
 

gave
the

 

toy
 

to
 

E1.
 

This
 

condition
 

was
 

included
 

to
 

control
 

for
 

the
 

possibility
 

that
 

success
 

was
 

due
 

only
 

to
attention

 

being
 

attracted
 

to
 

the
 

toy
 

rather
 

than
 

to
 

understanding
 

of
 

the
 

experimenter’s
 

intention.
In

 

the
 

spontaneous
 

condition,
 

infants
 

did
 

not
 

participate
 

in
 

phase
 

2.
Phase

 

3
 

(test)
 

was
 

the
 

same
 

across
 

all
 

conditions.
 

E1
 

was
 

seated
 

in
 

front
 

of
 

the
 

infant
 

on
 

the
 

opposite
side

 

of
 

the
 

table,
 

whereas
 

E2
 

was
 

seated
 

to
 

the
 

right
 

of
 

the
 

infant
 

and
 

to
 

the
 

left
 

of
 

E1.
 

E1
 

always
 

looked
at

 

E2
 

during
 

the
 

demonstration
 

to
 

encourage
 

the
 

infant
 

to
 

do
 

the
 

same.
 

E1
 

placed
 

the
 

toy
 

in
 

front
 

and
out

 

of
 

reach
 

of
 

the
 

infant,
 

at
 

a
 

distance
 

of
 

approximately
 

70
 

cm
 

from
 

the
 

infant.
 

E1
 

then
 

placed
 

the
 

rake
near

 

the
 

infant’s
 

hand.
 

Thus,
 

from
 

the
 

infant’s
 

point
 

of
 

view,
 

the
 

toy
 

was
 

behind
 

the
 

rake.
 

E1
 

said
 

“Look
at

 

the
 

yellow
 

car;
 

do
 

you
 

want
 

to
 

play
 

with
 

it?
 

How
 

can
 

you
 

get
 

it?”
 

If
 

the
 

infant
 

failed
 

to
 

retrieve
 

the
toy,

 

the
 

test
 

ended
 

60
 

s
 

after
 

a
 

period
 

starting
 

when
 

the
 

infant
 

first
 

touched
 

the
 

rake
 

or
 

stretched
 

his
or

 

her
 

hand
 

out
 

toward
 

the
 

toy.
 

If,
 

within
 

this
 

test
 

period,
 

the
 

infant
 

became
 

discouraged
 

after
 

having
tried

 

to
 

retrieve
 

the
 

toy
 

and
 

failed,
 

E1
 

encouraged
 

the
 

infant
 

once
 

by
 

touching
 

the
 

car
 

and
 

saying
 

“Go
ahead;

 

how
 

can
 

you
 

get
 

that
 

car?”
 

If
 

the
 

infant
 

threw
 

the
 

rake
 

away,
 

E1
 

placed
 

the
 

rake
 

near
 

the
 

infant
once

 

more
 

and
 

another
 

60-s
 

test
 

period
 

began.
 

If
 

the
 

infant
 

successfully
 

retrieved
 

the
 

toy
 

using
 

the
rake,

 

the
 

same
 

toy
 

was
 

placed
 

again
 

in
 

the
 

same
 

location
 

for
 

a
 

new
 

trial
 

to
 

insure
 

that
 

the
 

success
 

was
repeated,

 

which
 

it
 

was
 

in
 

all
 

cases.
 

Parents
 

were
 

asked
 

to
 

restrain
 

their
 

infants
 

if
 

they
 

tried
 

to
 

crawl
onto

 

the
 

table
 

to
 

get
 

the
 

toy.

2.
 

Results

2.1.
 

Coding

Videos
 

of
 

25
 

infants
 

(35%)
 

were
 

coded
 

independently
 

by
 

a
 

second
 

observer
 

to
 

assess
 

inter-observer
reliability.

 

Reliability
 

between
 

the
 

two
 

observers
 

was
 

found
 

to
 

be
 

100%.
Because

 

full
 

success
 

was
 

rare,
 

a
 

score
 

from
 

0
 

to
 

4
 

was
 

assigned
 

for
 

each
 

action
 

based
 

on
 

whether
the

 

infant
 

did
 

or
 

did
 

not
 

manipulate
 

one
 

or
 

both
 

objects,
 

made
 

a
 

connection
 

between
 

the
 

toy
 

and
 

the
rake

 

without
 

necessarily
 

retrieving
 

the
 

toy;
 

and
 

ultimately
 

retrieved
 

the
 

toy
 

using
 

the
 

rake.
Score

 

0:
 

No
 

try.
 

In
 

actions
 

in
 

this
 

category,
 

the
 

infant
 

grasped
 

the
 

tool,
 

discarded
 

it,
 

looked
 

at
 

the
toy,

 

looked
 

at
 

the
 

tool,
 

and/or
 

looked
 

at
 

the
 

adult,
 

doing
 

nothing
 

more.
Score

 

1:
 

Interested
 

mainly
 

in
 

toy
 

or
 

tool
 

alone.
 

In
 

actions
 

in
 

this
 

category,
 

(a)
 

the
 

infant
 

pointed
 

to
the

 

toy
 

refusing
 

or
 

ignoring
 

the
 

tool;
 

(b)
 

pointed
 

to
 

the
 

toy
 

then
 

grasped
 

tool
 

(either
 

spontaneously
 

or
encouraged

 

by
 

the
 

experimenter),
 

then
 

pointed
 

again
 

toward
 

toy
 

with
 

other
 

hand;
 

(c)
 

grasped
 

tool,
discarded

 

it
 

and
 

pointed
 

to
 

the
 

toy;
 

(d)
 

pointed
 

to
 

toy,
 

then
 

grasped
 

tool
 

and
 

played
 

with
 

it
 

(put
 

into
mouth

 

or
 

rubbed,
 

swiped,
 

hit
 

on
 

table);
 

(e)
 

grasped
 

tool
 

and
 

played
 

with
 

it;
 

(f)
 

grasped
 

tool,
 

swiped
table

 

with
 

it,
 

and
 

swept
 

toy
 

away
 

by
 

accident;
 

(g)
 

grasped
 

tool,
 

played
 

with
 

it
 

and
 

then
 

rejected
 

it,
possibly

 

interested
 

in
 

toy
 

again.
Score

 

2:
 

Interested
 

in
 

tool
 

in
 

connection
 

with
 

toy.
 

In
 

actions
 

in
 

this
 

category,
 

the
 

infant
 

grasped
 

tool
(spontaneously

 

or
 

encouraged
 

by
 

the
 

experimenter)
 

and
 

touched
 

or
 

pushed
 

toy
 

with
 

it;
 

or
 

the
 

infant
pointed

 

to
 

the
 

toy,
 

then
 

grasped
 

tool
 

and
 

touched
 

or
 

pushed
 

toy
 

with
 

it.
Score

 

3:
 

Interested
 

in
 

tool
 

for
 

retrieval:
 

trial
 

and
 

error,
 

difficult
 

or
 

partial
 

success.
 

In
 

actions
 

in
 

this
category,

 

the
 

infant
 

(a)
 

grasped
 

tool,
 

moved
 

tool,
 

tried
 

to
 

bring
 

back
 

toy,
 

but
 

failed;
 

(b)
 

grasped
 

tool
after

 

being
 

encouraged
 

(after
 

pointing
 

first
 

to
 

toy
 

or
 

not),
 

moved
 

tool
 

and
 

retrieved
 

toy
 

with
 

it;
 

(c)
grasped

 

tool
 

(after
 

first
 

pointing
 

to
 

toy
 

or
 

not),
 

made
 

awkward
 

movements
 

to
 

bring
 

toy
 

to
 

hand,
 

and
succeeded;

 

(d)
 

grasped
 

tool
 

(after
 

pointing
 

first
 

to
 

toy
 

or
 

not)
 

and
 

retrieved
 

toy
 

after
 

several
 

attempts.
Score

 

4:
 

Interested
 

in
 

tool
 

for
 

retrieval:
 

Intentional
 

full
 

success.
 

Infant
 

grasped
 

tool
 

directly,
 

moved
tool

 

behind
 

the
 

toy
 

to
 

retrieve
 

it,
 

and
 

succeeded.
Mean

 

number
 

of
 

actions
 

per
 

infant
 

was
 

2.9
 

(SD
 

=
 

1.5).
 

Recorded
 

were
 

the
 

score
 

for
 

the
 

first
 

action,
the

 

score
 

of
 

the
 

highest
 

action
 

and
 

the
 

mean
 

score
 

of
 

all
 

actions.
 

Given
 

the
 

relatively
 

small
 

number
 

of
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Fig.
 

1.
 

The
 

score
 

of
 

the
 

first
 

action,
 

highest
 

action
 

and
 

the
 

mean
 

score
 

of
 

all
 

actions
 

as
 

a
 

function
 

of
 

condition.
 

The
 

maximum
score

 

each
 

infant
 

can
 

have
 

is
 

4.
 

N
 

=
 

14
 

in
 

each
 

condition.

infants
 

within
 

each
 

group
 

(N
 

=
 

14),
 

we
 

categorized
 

scores
 

into
 

two
 

categories
 

and
 

statistical
 

analyses
were

 

conducted
 

only
 

on
 

these
 

two
 

categories.
 

The
 

first
 

category
 

included
 

scores
 

0
 

and
 

1,
 

and
 

the
second

 

category
 

included
 

scores
 

2,
 

3
 

and
 

4
 

(connection
 

between
 

the
 

tool
 

and
 

the
 

toy).
We

 

also
 

coded
 

alternative
 

strategies
 

infants
 

used
 

in
 

addition
 

to
 

or
 

instead
 

of
 

using
 

the
 

tool.
 

One
was

 

pointing.
 

Pointing
 

was
 

coded
 

each
 

time
 

the
 

infant
 

stretched
 

his
 

or
 

her
 

hand
 

toward
 

the
 

toy
 

either
with

 

an
 

index
 

finger
 

or
 

with
 

the
 

whole
 

hand
 

opened.
 

Recorded
 

were
 

(1)
 

the
 

total
 

number
 

of
 

infants
who

 

pointed
 

at
 

least
 

once
 

in
 

each
 

condition,
 

and
 

(2)
 

mean
 

number
 

of
 

pointings
 

per
 

infant
 

for
 

each
condition

 

(some
 

infants
 

pointed
 

more
 

than
 

once).
 

Other
 

behaviors
 

were
 

coded
 

but
 

not
 

included
 

in
 

the
analyses

 

because
 

not
 

frequently
 

observed,
 

such
 

as
 

asking
 

parents
 

for
 

help
 

(4
 

instances)
 

or
 

trying
 

to
climb

 

onto
 

the
 

table
 

(2
 

instances).

2.2.
 

Mean
 

and
 

highest
 

scores

Fig.
 

1
 

presents
 

the
 

score
 

of
 

the
 

first
 

action,
 

the
 

highest
 

scored
 

action
 

and
 

the
 

mean
 

score
 

of
 

all
actions

 

by
 

condition.
 

An
 

analysis
 

of
 

variance
 

(ANOVA)
 

for
 

first
 

action,
 

highest
 

scored
 

action
 

and
 

the
mean

 

score
 

of
 

all
 

actions
 

produced
 

within
 

the
 

60-s
 

test
 

period
 

showed
 

a
 

significant
 

effect
 

of
 

condition
for

 

each
 

measure.
 

For
 

first
 

action,
 

F(4,
 

63)
 

=
 

12.24;
 

p
 

<
 

.0001,
 

for
 

highest
 

scored
 

action,
 

F(4,
 

63)
 

=
 

4.9;
p

 

<
 

.01,
 

and
 

for
 

mean
 

score
 

of
 

all
 

actions,
 

F(4,
 

63)
 

=
 

3.3;
 

p
 

<
 

.0001.
 

Post
 

hoc
 

LSD
 

tests
 

showed
 

that
 

for
all

 

measures,
 

there
 

was
 

no
 

difference
 

between
 

the
 

spontaneous
 

condition,
 

the
 

classic
 

demonstration
condition

 

and
 

the
 

two
 

control
 

conditions
 

(hand
 

and
 

stimulus).
 

The
 

effect
 

was
 

due
 

to
 

the
 

difference
between

 

the
 

prior
 

intention
 

group
 

and
 

all
 

other
 

groups.
 

Cohen’s
 

d
 

indicates
 

that
 

the
 

effect
 

is
 

large
 

for
the

 

first
 

action
 

(0.77),
 

the
 

highest
 

scored
 

action
 

(0.75),
 

and
 

the
 

mean
 

action
 

(0.68).
 

Infants
 

used
 

the
rake

 

in
 

connection
 

with
 

the
 

toy
 

significantly
 

more
 

often
 

in
 

the
 

prior
 

intention
 

condition
 

than
 

in
 

all
three

 

other
 

conditions.
We

 

compared
 

the
 

score
 

of
 

the
 

first
 

action
 

and
 

the
 

mean
 

score
 

of
 

all
 

actions,
 

and
 

the
 

score
 

of
 

the
first

 

action
 

and
 

the
 

score
 

of
 

the
 

highest
 

scored
 

action,
 

in
 

each
 

condition,
 

to
 

learn
 

whether
 

infants’
scores

 

improved
 

over
 

the
 

session.
 

A
 

t-test
 

conducted
 

for
 

each
 

condition,
 

separately
 

comparing
 

the
score

 

of
 

the
 

first
 

action
 

and
 

the
 

mean
 

score
 

showed
 

no
 

significant
 

difference
 

for
 

any
 

conditions.
 

A
t-test

 

conducted
 

for
 

each
 

condition
 

separately
 

comparing
 

the
 

score
 

of
 

the
 

first
 

action
 

and
 

the
 

score
of

 

the
 

highest
 

scored
 

action
 

shows
 

a
 

significant
 

effect
 

only
 

in
 

the
 

stimulus
 

enhancement
 

condition,
t(13)

 

=
 

−2.5;
 

p
 

<
 

.05.
Table

 

1
 

presents
 

the
 

distribution
 

of
 

the
 

first
 

and
 

highest
 

scored
 

actions
 

for
 

each
 

of
 

the
 

two
 

scor-
ing

 

categories
 

for
 

each
 

condition.
 

For
 

the
 

first
 

action,
 

the
 

prior
 

intention
 

group
 

is
 

the
 

only
 

one
 

in
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Table
 

1
Distribution

 

of
 

the
 

first
 

and
 

highest
 

scored
 

action
 

for
 

each
 

of
 

the
 

two
 

scoring
 

categories
 

as
 

a
 

function
 

of
 

condition
 

(in
 

bold,
significant

 

differences).
 

Category
 

1
 

includes
 

scores
 

0
 

and
 

1
 

(no
 

connection
 

between
 

tool
 

and
 

toy);
 

category
 

2
 

includes
 

scores
 

2,
3

 

and
 

4
 

(at
 

least
 

some
 

connection
 

between
 

tool
 

and
 

toy).

First
 

action Highest
 

action

Category
 

1 Category
 

2 Category
 

1 Category
 

2

Spontaneous 14 0 14 0
Classic

 

demonstration 13 1 10 4
Prior

 

intention 2 12 2 12
Hand

 

enhancement
 

12
 

2
 

11
 

3
Stimulus

 

enhancement 11 3 7 7

which
 

there
 

are
 

many
 

more
 

infants
 

who
 

obtained
 

scores
 

in
 

category
 

2
 

than
 

scores
 

in
 

category
 

1
 

(two
infants

 

obtained
 

score
 

1,
 

seven
 

infants
 

obtained
 

score
 

2,
 

three
 

infants
 

obtained
 

score
 

3
 

and
 

two
 

infants
obtained

 

score
 

4).
 

In
 

all
 

other
 

groups,
 

more
 

infants
 

obtained
 

scores
 

in
 

category
 

1
 

than
 

in
 

category
 

2.
In

 

the
 

spontaneous
 

condition,
 

all
 

infants
 

obtained
 

score
 

1,
 

except
 

one
 

infant
 

who
 

obtained
 

score
 

0;
 

in
the

 

classic
 

demonstration
 

condition,
 

two
 

infants
 

obtained
 

score
 

0,
 

11
 

infants
 

obtained
 

score
 

1
 

and
 

one
infant

 

obtained
 

score
 

2;
 

in
 

the
 

hand
 

enhancement
 

condition,
 

one
 

infant
 

obtained
 

score
 

0,
 

11
 

infants
obtained

 

score
 

1,
 

one
 

infant
 

obtained
 

score
 

2
 

and
 

one
 

obtained
 

score
 

3;
 

in
 

the
 

stimulus
 

enhancement
condition,

 

three
 

infants
 

obtained
 

score
 

0,
 

eight
 

obtained
 

score
 

1
 

and
 

three
 

obtained
 

score
 

2.
 

A
 

con-
trast

 

of
 

category
 

distribution
 

by
 

condition
 

was
 

significant
 

in
 

showing
 

a
 

difference
 

only
 

for
 

the
 

prior
intention

 

group,
 

!2 (4,
 

N
 

=
 

70)
 

=
 

34.8,
 

p
 

<
 

.001.
For

 

the
 

highest
 

scored
 

action,
 

the
 

prior
 

intention
 

group
 

is
 

again
 

the
 

only
 

one
 

in
 

which
 

there
 

are
many

 

more
 

infants
 

who
 

obtained
 

scores
 

in
 

category
 

2
 

than
 

in
 

category
 

1
 

(the
 

distribution
 

of
 

scores
did

 

not
 

change
 

from
 

that
 

of
 

the
 

first
 

action
 

except
 

for
 

one
 

infant
 

who
 

improved
 

his
 

score
 

from
 

2
 

to
3).

 

In
 

the
 

stimulus
 

enhancement
 

group,
 

infants
 

were
 

equally
 

distributed
 

between
 

categories
 

(two
infants

 

obtained
 

score
 

0,
 

five
 

obtained
 

score
 

1,
 

three
 

score
 

2,
 

two
 

score
 

3
 

and
 

two
 

score
 

4);
 

in
 

all
other

 

groups,
 

infants
 

mostly
 

obtained
 

scores
 

in
 

category
 

1.
 

The
 

distribution
 

did
 

not
 

change
 

in
 

the
spontaneous

 

condition.
 

In
 

the
 

classic
 

demonstration
 

condition,
 

10
 

infants
 

kept
 

their
 

scores
 

of
 

0
 

or
 

1
and

 

three
 

improved
 

their
 

scores
 

from
 

1
 

to
 

2.
 

In
 

the
 

hand
 

enhancement
 

condition,
 

12
 

infants
 

kept
 

their
scores

 

of
 

0
 

or
 

1
 

and
 

only
 

one
 

improved
 

his
 

score
 

from
 

1
 

to
 

2.
 

The
 

contrast
 

of
 

category
 

distribution
 

by
condition

 

showed
 

a
 

difference
 

for
 

the
 

prior
 

intention
 

group,
 

!2 (4,
 

N
 

=
 

70)
 

=
 

23.8,
 

p
 

<
 

.001
 

and
 

marginally
significant

 

difference
 

for
 

the
 

stimulus
 

enhancement
 

group,
 

!2 (3,
 

N
 

=
 

56)
 

=
 

9.01,
 

p
 

=
 

.05.
 

Thus,
 

only
infants

 

in
 

the
 

prior
 

intention
 

group
 

showed
 

some
 

understanding
 

of
 

tool
 

use.

2.3.
 

Pointing
 

behavior

Table
 

2
 

presents
 

the
 

total
 

number
 

of
 

infants
 

who
 

pointed
 

in
 

each
 

condition
 

as
 

well
 

as
 

the
 

mean
number

 

of
 

pointings
 

per
 

infant
 

in
 

each
 

condition.
 

Fewer
 

infants
 

pointed
 

in
 

the
 

prior
 

intention
 

condition,
compared

 

to
 

all
 

other
 

conditions.
 

A
 

significant
 

difference
 

across
 

conditions
 

appears
 

only
 

if
 

the
 

prior
intention

 

condition
 

is
 

included,
 

!2 (4,
 

N
 

=
 

70)
 

=
 

18.1,
 

p
 

<
 

.01.
 

The
 

overall
 

effect
 

of
 

condition
 

is
 

significant,
F

 

(4,
 

65)
 

=
 

4.6;
 

p
 

<
 

.01.
 

Mean
 

number
 

of
 

pointings
 

per
 

infant
 

is
 

lowest
 

in
 

the
 

prior
 

intention
 

group.
 

A
 

post
hoc

 

LSD
 

test
 

showed
 

no
 

significant
 

differences
 

between
 

spontaneous
 

condition,
 

classic
 

demonstration

Table
 

2
Total

 

number
 

of
 

infants
 

who
 

pointed
 

and
 

mean
 

number
 

of
 

pointing
 

per
 

infant
 

as
 

a
 

function
 

of
 

condition
 

(in
 

bold,
 

significant
differences).

N
 

Mean
 

(SD)

Spontaneous
 

(N
 

=
 

14)
 

13
 

1.4
 

(0.1)
Classic

 

demonstration
 

(N
 

=
 

14)
 

13
 

1.3
 

(0.1)
Prior

 

intention
 

(N
 

=
 

14)
 

5
 

0.4
 

(0.1)
Hand

 

enhancement
 

(N
 

=
 

14)
 

12
 

1.1
 

(0.1)
Stimulus

 

enhancement
 

(N
 

=
 

14)
 

11
 

0.9
 

(0.1)
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condition
 

and
 

the
 

two
 

enhancement
 

conditions
 

(hand
 

and
 

stimulus).
 

The
 

effect
 

was
 

thus
 

due
 

to
 

the
difference

 

between
 

the
 

prior
 

intention
 

condition
 

and
 

all
 

other
 

conditions.
 

Cohen’s
 

d
 

(0.9)
 

indicates
that

 

the
 

effect
 

is
 

large.
 

Thus,
 

not
 

only
 

did
 

fewer
 

infants
 

point
 

in
 

the
 

prior
 

intention
 

condition
 

but
 

those
who

 

pointed
 

did
 

so
 

significantly
 

less
 

than
 

infants
 

in
 

other
 

conditions.

3.
 

Discussion

We
 

investigated
 

whether
 

understanding
 

the
 

experimenter’s
 

intention
 

enables
 

16-month-olds
 

to
use

 

observation
 

to
 

perform
 

a
 

tool
 

use
 

task
 

that
 

infants
 

are
 

known
 

to
 

succeed
 

at
 

spontaneously
 

around
the

 

end
 

of
 

the
 

second
 

year
 

of
 

life.
 

Infants
 

were
 

assigned
 

to
 

a
 

spontaneous
 

condition
 

(no
 

demonstra-
tion)

 

or
 

to
 

one
 

of
 

four
 

demonstration
 

conditions.
 

In
 

all
 

of
 

the
 

demonstration
 

conditions,
 

infants
 

saw
an

 

adult
 

demonstrating
 

how
 

to
 

use
 

a
 

tool
 

to
 

retrieve
 

an
 

out-of-reach
 

toy.
 

What
 

infants
 

saw
 

before
 

the
demonstration

 

differed
 

across
 

conditions.
 

Infants
 

who
 

were
 

presented
 

with
 

information
 

about
 

the
adult’s

 

intention
 

before
 

the
 

demonstration
 

made
 

a
 

connection
 

between
 

the
 

tool
 

and
 

the
 

toy
 

signifi-
cantly

 

more
 

frequently
 

than
 

did
 

those
 

not
 

presented
 

with
 

this
 

information.
 

Infants
 

did
 

equally
 

poorly
in

 

all
 

demonstration
 

conditions
 

in
 

which
 

no
 

information
 

was
 

provided
 

about
 

the
 

adult’s
 

intentions
(whether

 

they
 

received
 

no
 

information
 

before
 

the
 

demonstration
 

or
 

saw
 

an
 

action
 

that
 

was
 

uninfor-
mative

 

with
 

regard
 

to
 

the
 

adult’s
 

goal),
 

thus
 

ruling
 

out
 

a
 

possible
 

alternative
 

explanation
 

of
 

the
 

results
based

 

on
 

differences
 

in
 

attention.
Although

 

infants
 

in
 

the
 

groups
 

gaining
 

no
 

information
 

about
 

the
 

adult’s
 

intentions
 

saw
 

a
 

full
 

dem-
onstration

 

of
 

the
 

target
 

action,
 

they
 

were
 

as
 

unsuccessful
 

as
 

infants
 

who
 

saw
 

no
 

demonstration
 

(the
spontaneous

 

group).
 

In
 

addition,
 

infants
 

who
 

made
 

the
 

connection
 

between
 

the
 

tool
 

and
 

the
 

toy
 

in
 

the
prior

 

intention
 

group
 

did
 

so
 

as
 

their
 

first
 

action
 

directly
 

after
 

observation:
 

There
 

was
 

no
 

significant
difference

 

between
 

infants’
 

first
 

action
 

and
 

their
 

behavior
 

across
 

the
 

60-s
 

test
 

period.
 

Apart
 

from
 

a
few

 

infants
 

in
 

one
 

condition
 

(stimulus
 

enhancement),
 

most
 

infants
 

did
 

not
 

improve
 

their
 

performance
over

 

the
 

session
 

and
 

the
 

first
 

action
 

reflected
 

well
 

their
 

overall
 

performance.
Even

 

when
 

infants
 

were
 

provided
 

with
 

information
 

about
 

intentions
 

before
 

demonstration,
 

learn-
ing

 

was
 

not
 

perfect.
 

Only
 

two
 

infants
 

from
 

the
 

intention
 

group
 

successfully
 

retrieved
 

the
 

toy
 

by
 

using
the

 

rake
 

almost
 

immediately
 

(and
 

none
 

did
 

so
 

in
 

the
 

other
 

conditions).
 

Other
 

infants
 

in
 

the
 

intention
group

 

used
 

the
 

tool
 

to
 

push
 

the
 

toy
 

away
 

from
 

them,
 

swiped
 

the
 

tool
 

laterally
 

on
 

the
 

table
 

to
 

make
the

 

toy
 

fall
 

off
 

the
 

side
 

of
 

the
 

table,
 

or
 

banged
 

on
 

the
 

toy
 

with
 

the
 

rake.
 

It
 

may
 

be
 

that
 

infants
 

were
exploring

 

other
 

aspects
 

of
 

the
 

connection
 

between
 

the
 

tool
 

and
 

the
 

rake.
Another

 

hypothesis
 

as
 

to
 

why
 

learning
 

was
 

less
 

than
 

perfect
 

is
 

that
 

infants
 

may
 

understand
 

the
experimenter’s

 

intention
 

but
 

understand
 

less
 

well
 

how
 

to
 

use
 

the
 

tool.
 

Tool
 

use
 

is
 

a
 

complex
 

task
requiring

 

several
 

steps:
 

infants
 

have
 

to
 

put
 

the
 

tool
 

behind
 

the
 

toy
 

and
 

then
 

simultaneously
 

apply
 

two
forces

 

to
 

the
 

tool,
 

one
 

vertical
 

toward
 

the
 

table
 

and
 

the
 

other
 

horizontal
 

toward
 

themselves.
 

When
faced

 

with
 

this
 

complex
 

task,
 

infants
 

might
 

simply
 

decide
 

to
 

do
 

something
 

with
 

the
 

rake
 

that
 

is
 

more
commensurate

 

with
 

their
 

motor
 

capacities,
 

e.g.,
 

swiping
 

or
 

banging.
Connections

 

between
 

the
 

rake
 

and
 

the
 

toy
 

were
 

almost
 

exclusively
 

observed
 

in
 

the
 

prior
 

intention
condition

 

and
 

not
 

in
 

the
 

other
 

conditions.
 

Thus,
 

we
 

can
 

conclude
 

that
 

understanding
 

prior
 

intention
enabled

 

infants
 

to
 

gain
 

at
 

least
 

some
 

understanding
 

of
 

new
 

tool
 

affordances
 

at
 

16
 

months
 

of
 

age.
These

 

results
 

do
 

not
 

imply
 

that
 

this
 

is
 

the
 

only
 

case
 

in
 

which
 

infants
 

show
 

understanding
 

of
 

a
 

tool’s
affordances.

 

There
 

are
 

a
 

few
 

examples
 

in
 

the
 

literature
 

showing
 

that
 

infants
 

younger
 

than
 

16
 

months
can

 

understand
 

tool
 

affordances
 

but
 

these
 

examples
 

mainly
 

concern
 

familiar
 

tools
 

such
 

as
 

the
 

spoon
(Connolly

 

&
 

Dalgleish,
 

1989;
 

McCarty,
 

Clifton,
 

&
 

Collard,
 

2001).
 

However
 

spoon
 

use
 

and
 

rake
 

use
 

differ
for

 

at
 

least
 

two
 

reasons.
 

First
 

they
 

differ
 

regarding
 

their
 

novelty:
 

Infants
 

have
 

observed
 

others
 

using
 

a
spoon

 

before
 

using
 

it
 

themselves,
 

whereas
 

infants
 

likely
 

never
 

saw
 

a
 

rake
 

before.
 

Second,
 

spoon
 

use
can

 

be
 

considered
 

as
 

a
 

self-directed
 

action,
 

whereas
 

in
 

this
 

experiment
 

the
 

tool
 

has
 

first
 

to
 

be
 

directed
away

 

from
 

the
 

self.
 

Self-directed
 

actions
 

have
 

been
 

shown
 

to
 

be
 

easier
 

to
 

plan
 

and
 

execute
 

than
 

other-
directed

 

actions
 

(Claxton,
 

McCarty,
 

&
 

Keen,
 

2009;
 

McCarty
 

et
 

al.,
 

2001).
 

Thus,
 

for
 

both
 

these
 

reasons,
infants

 

may
 

understand
 

the
 

spoon
 

affordances
 

much
 

earlier
 

than
 

those
 

of
 

a
 

novel
 

tool
 

such
 

as
 

the
 

rake
used

 

in
 

our
 

study.
Our

 

results
 

are
 

in
 

accordance
 

with
 

another
 

study
 

showing
 

that
 

even
 

14-month-old
 

infants
 

were
more

 

likely
 

to
 

imitate
 

a
 

novel
 

tool-use
 

action
 

(using
 

a
 

magnetic
 

ball
 

to
 

retrieve
 

a
 

small
 

box
 

placed
 

inside
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a
 

bigger
 

box),
 

when
 

they
 

were
 

shown
 

a
 

failed
 

attempt
 

prior
 

to
 

the
 

demonstration
 

of
 

the
 

target
 

action,
thus

 

revealing
 

the
 

adult’s
 

intention
 

(Kiraly,
 

2009).
 

Indeed,
 

existing
 

data
 

(Chen
 

&
 

Siegler,
 

2000;
 

O’Regan
et

 

al.,
 

2011;
 

Rat-Fischer
 

et
 

al.,
 

2012)
 

as
 

well
 

as
 

ongoing
 

experiments
 

in
 

our
 

laboratory
 

show
 

that
 

some
18-month-olds

 

infants
 

learn
 

a
 

novel
 

tool
 

use
 

via
 

observation
 

without
 

an
 

explicit
 

demonstration
 

of
intention.

 

Infants
 

of
 

this
 

age
 

may
 

be
 

able
 

to
 

grasp
 

the
 

adult’s
 

main
 

goal
 

while
 

observing
 

the
 

adult’s
actions

 

without
 

considering
 

each
 

of
 

the
 

different
 

steps
 

leading
 

to
 

the
 

goal.
 

Thus,
 

it
 

seems
 

that
 

16–18
months

 

constitute
 

a
 

critical
 

period
 

for
 

tool
 

use
 

understanding.
One

 

explanation
 

of
 

what
 

might
 

be
 

happening
 

at
 

16
 

months
 

is
 

suggested
 

by
 

the
 

theory
 

of
 

goal-
directed

 

imitation
 

(GOADI)
 

(Bekkering,
 

Wohlschlager,
 

&
 

Gattis,
 

2000).
 

Infants
 

might
 

represent
 

each
of

 

the
 

action
 

steps
 

leading
 

to
 

the
 

main
 

goal
 

as
 

a
 

goal
 

itself.
 

Given
 

that
 

tool
 

use
 

involves
 

multiple
steps,

 

the
 

representation
 

of
 

the
 

main
 

goal
 

might
 

be
 

difficult
 

to
 

extract
 

without
 

a
 

hint.
 

Showing
 

the
experimenter’s

 

intention
 

beforehand
 

may
 

help
 

infants
 

orient
 

their
 

attention
 

to
 

the
 

main
 

goal
 

of
 

the
task.

 

We
 

thus
 

postulate
 

that
 

what
 

is
 

developing
 

at
 

18
 

months
 

is
 

the
 

ability
 

to
 

extract
 

the
 

main
 

goal
when

 

observing
 

an
 

adult
 

perform
 

the
 

action
 

even
 

when
 

the
 

means
 

comprise
 

multiple
 

actions.
An

 

alternative
 

explanation
 

of
 

the
 

difference
 

in
 

performance
 

between
 

the
 

prior
 

intention
 

condition
and

 

the
 

other
 

conditions
 

in
 

our
 

study
 

could
 

be
 

that
 

in
 

the
 

prior
 

intention
 

condition,
 

the
 

adult
 

shows
the

 

infants
 

a
 

failed
 

attempt
 

by
 

stretching
 

her
 

arm
 

toward
 

the
 

toy
 

and
 

being
 

unable
 

to
 

retrieve
 

it.
 

Thus
the

 

fact
 

that
 

the
 

adult’s
 

action
 

looked
 

like
 

the
 

mistake
 

most
 

of
 

the
 

infants
 

made
 

in
 

the
 

spontaneous
condition

 

may
 

have
 

helped
 

the
 

infants
 

learn
 

what
 

they
 

should
 

not
 

do,
 

rather
 

than
 

what
 

they
 

should
do.

 

This
 

alternative
 

explanation
 

can
 

also
 

account
 

for
 

the
 

lower
 

frequency
 

of
 

pointing
 

behavior
 

in
 

the
prior

 

intention
 

group.
 

Indeed,
 

the
 

fact
 

that
 

infants
 

in
 

the
 

prior
 

intention
 

group
 

used
 

fewer
 

alternative
strategies

 

such
 

as
 

pointing
 

toward
 

the
 

toy
 

suggests
 

that
 

because
 

infants
 

in
 

the
 

prior
 

intention
 

condition
observed

 

the
 

experimenter
 

reach
 

for
 

the
 

toy
 

without
 

success,
 

they
 

avoided
 

using
 

the
 

pointing
 

strategy
themselves

 

and
 

thus
 

paid
 

more
 

attention
 

to
 

more
 

efficient
 

strategies
 

such
 

as
 

using
 

the
 

rake.
 

This
possibility

 

may
 

also
 

apply
 

to
 

other
 

studies
 

involving
 

failed
 

attempts
 

to
 

reveal
 

the
 

intention
 

behind
 

the
use

 

of
 

a
 

novel
 

tool
 

(Kiraly,
 

2009).
In

 

conclusion,
 

the
 

present
 

study
 

is
 

the
 

first
 

one
 

to
 

show
 

that
 

16-month-olds
 

only
 

learn
 

from
 

dem-
onstration

 

of
 

a
 

complex
 

tool-use
 

task
 

when
 

the
 

intention
 

of
 

the
 

experimenter
 

is
 

emphasized.
 

This
finding

 

raises
 

the
 

question
 

of
 

whether
 

studies
 

investigating
 

observational
 

learning
 

of
 

tool
 

use
 

may
 

be
underestimating

 

infants’
 

true
 

capacities.
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7+3#-G2#-)J^#i+#733,-,)+.#h2#,+925-,*7-23#hG2-G21#,+F7+-5#hG)#F7,D23#,+#5)/2#<)+3,-,)+5#h)4D3#

54<<223#7F-21#32/)+5-17-,)+^#m2#7+7DJ523#,+F7+-5[#0D7++,+*#7E,D,-,25#)+#-G2#E75,5#)F#-G2#G7+3#

-G2J#<G)52#-)#*1750#-G2#17U2#*,92+#-G2#12502<-,92#0)5,-,)+5#)F#-G2#17U2#7+3#-)J^#Z+#-G2#E75,5#)F#

-G2#1254D-5#)F#-G,5#F,15-#5-43J.#h2#F41-G21#,+925-,*7-23#529217D#,55425#-G7-#h2#GJ0)-G25,M23#<)4D3#

G792#7+#,/07<-#)+#-G2#3292D)0/2+-#)F#-))D#452.#54<G#75#-G2#021<20-47D#7+3#5)<,7D#7502<-5#)F#

-))D#452#D271+,+*.#75#325<1,E23#E2D)h^

IG2#52<)+3#5-43J#h2#<)+34<-23#h75#31,92+#EJ#7#+)-2h)1-GJ#)E52197-,)+#F1)/#-G2#F,15-#

<1)55=52<-,)+7D#7+3#D)+*,-43,+7D#5-43,25.#+7/2DJ#-G2#F7<,D,-J#h,-G#hG,<G#J)4+*#,+F7+-5#5)D923#

-G2#-75U#hG2+#-G2#)EO2<-#h75#7--7<G23#-)#-G2#-))D#j(G70-21#lk^#Z41#2f0D7+7-,)+#F)1#-G,5#F,+3,+*#

h75#-G7-#,+F7+-5#G792#7<H4,123#-G2#+)-,)+#)F#<)/0)5,-2#)EO2<-#E2F)12#-G2#2+3#)F#-G2#F,15-#J271#

)F#D,F2^ #W#012D,/,+71J#2f021,/2+-#<)+34<-23#,+#)41#D7E#5G)h23#-G7-#B=/)+-G=)D3#,+F7+-5#<7+#

452#-G2#+)-,)+#)F#<)++2<-23+255#-)#,+3,12<-DJ#7<-#)+#7+#)4-=)F=127<G#071-#)F#7#<)/0)5,-2#)EO2<-#

&&S



(G70-21#%^#V2+217D#3,5<455,)+#7+3#F4-412#3,12<-,)+5

EJ#3,12<-DJ#7<-,+*#)+#,-5#127<G7ED2#071-^#@-71-,+*#7-#B#/)+-G5#)F#7*2.#,+F7+-5#D))U23#7-#-G2#)4-=

)F=127<G#071-#)F#7#<)/0)5,-2#)EO2<-#E2F)12#7+3#hG,D2#*1750,+*#-G2#G7+3D2#071-#)F#-G2#)EO2<-^#i+#

733,-,)+.#-G2J#)F-2+#D))U23#54101,523#hG2+#-G2#)EO2<-#3,3#+)-#<)/2#7D)+*#h,-G#-G2#G7+3D2^#

Z-G21 # 5-43,25 # F1)/# -G2 # D,-217-412 #G792 #5G)h+# -G7- # 71)4+3#&$#/)+-G5 #)F #7*2. # ,+F7+-5 #<7+#

12-1,292#7+#)4-=)F=127<G#)EO2<-#EJ#04DD,+*#)+#-G2#127<G7ED2#071-#)F#7#5-1,+*#<)++2<-23#-)#-G2#

)EO2<-^#6)h2921.#h2#h212#54101,523#-)#)E52192#-G7-#hG2+#01252+-23#h,-G#7#<G),<2#)F#5-1,+*5.#

)+DJ#)+2#hG,<G#,5#<)++2<-23#-)#-G2#)EO2<-.#,+F7+-5#3,3#+)-#452#-G2#+)-,)+#)F#<)++2<-23+255#-)#

<G))52#-G2#<)112<-#5-1,+*.#E4-#,+5-273#04DD23#5-1,+*5#7-#17+3)/^#K2<7452#507-,7D#<)+F,*417-,)+#

,+FD42+<25#,+F7+-5[#021F)1/7+<2#,+#-G2#-))D#-75U5.#h2#5G)4*G-#-)#2f0D)12#-G,5#,5542#h,-G#-G2#

5-1,+* # -75U^ # IG45. # ,+ # -G2 # 52<)+3 # 2f021,/2+-7D # 5-43J # <)+34<-23 # 341,+* # -G,5 # -G25,5. # h2#

,+925-,*7-23#hGJ#/)5-# ,+F7+-5#3,3#+)-#452#<)++2<-23+255# ,+F)1/7-,)+#-)#5)D92#7#/4D-,0D2=

5-1,+*#-75U#7-#&%.#&B#7+3#$S#/)+-G5#)F#7*2^

IG2#-G,13#5-43J#01252+-23#,+#-G,5#/7+45<1,0-#<)+<21+5#,+F7+-5[#<707<,-J#-)#D271+#7#-))D#

452#7<-,)+#EJ#)E52197-,)+#j(G70-21#Ck^#i+F7+-5#712#U+)h+#-)#D271+#+2h#7<-,)+5#EJ#)E52197-,)+#

5-71-,+*#-G2#2+3#)F#-G2#F,15-#J271#)F#D,F2^#m2#-G45#h)+32123#hGJ#,+F7+-5#F7,D#-)#D271+#-)#452#7 #

-))D#EJ#)E52197-,)+#E2F)12#-G2#7*2#)F#&B#/)+-G5#7+3#D7-21̂ #(G70-21#C#01252+-5#7#5-43J#)+#

,+F7+-5[ #)E52197-,)+7D # D271+,+*#7- #&%#/)+-G5 #)F #7*2. #7+3#071-,<4D71DJ # -G2 #2FF2<- #)F #733,+*#

,+F)1/7-,)+#7E)4-#-G2#32/)+5-17-)1[5#,+-2+-,)+#E2F)12#-G2#32/)+5-17-,)+#)+#D271+,+*^

Z+2#)F#-G2#/)5-#,/0)1-7+-#1254D-5#F1)/#-G2#5J5-2/7-,<#2f7/,+7-,)+#)F#,+F7+-5[#452#)F#7#

17U2=D,U2#-))D#-)#12-1,292#7+#)4-=)F=127<G#-)J#h75#-G2,1#3,FF,<4D-J#45,+*#-G2#-))D#hG2+#-G2#-)J#

h75#+)-#7--7<G23#-)#,-#4+-,D#D7-2#,+#-G2#52<)+3#J271#)F#D,F2^#s)4+*#,+F7+-5#h212#7<-47DDJ#7ED2#-)#

452#-G2#-))D#,+#7#5,-47-,)+#hG212#-G2#-)J#h75#+)-#7--7<G23#-)#-G2#-))D.#E4-#)+DJ#hG2+#-G2#)EO2<-#

5-))3#,+#-G2#-17O2<-)1J#)F#-G2#17U2#j<)+3,-,)+5#($#7+3#(T.#(G70-21#Tk^#6)h2921.#h2#71*42#-G7-#

54<G#271DJ#54<<25525#h212#+)-#E7523#)+#7#F4+<-,)+7D#4+3215-7+3,+*#)F#-G2#-))D.#75#-G2#,+F7+-5#

h212#4+7ED2#-)#F,*412#)4-#hG7-#-)#3)#h,-G#-G2#17U2#hG2+#-G2#)EO2<-#h75#+)-#0D7<23#3,12<-DJ#,+#

-G2#-17O2<-)1J#E2-h22+#-G2#17U2[5#,+,-,7D#0)5,-,)+#7+3#-G2#,+F7+-#j<)+3,-,)+5#(l#7+3#(Ck^#W+#

)E52197-,)+#-G7-#5400)1-5#-G,5#9,2h#h75#-G2#F7<-#-G7-#-G2#/27+#54<<255#17-2#,+#-G2#<)+3,-,)+5#

hG212 # -G2 # -)J # D7J# ,+ # -G2 # -))D[5 # -17O2<-)1J #3,3 #+)- #5410755 #CS~#E2F)12 #&B #/)+-G5 #)F #7*2.#

/27+,+*#-G7-#292+#,+#54<G#_700712+-DJ#275,21g#<)+3,-,)+5#54<<255#h75#+)-#5J5-2/7-,<^#A)12#

,/0)1-7+-DJ.#E2F)12#&B#/)+-G5#)F#7*2.#hG2+#,+F7+-5#F7,D23#-)#12-1,292#-G2#-)J#h,-G#-G2#-))D#)+#

-G2,1#F,15-#7--2/0-.#-G2J#7D/)5-#+2921#-1,23#-)#120D7<2#-G2#-))D#E2G,+3#-G2#-)J#,+#-G2#57/2#-1,7D^ #

&&&



(G70-21#%^#V2+217D#3,5<455,)+#7+3#F4-412#3,12<-,)+5

IG45.#<)+-171J#-)#hG7-#G75#E22+#<D7,/23#,+#-G2#D,-217-412#j2^*^.#K7-25#2-#7D^.#&nBSk.#h2#71*42#

-G7-#-G2#507-,7D#12D7-,)+5G,0#E2-h22+#-G2#-))D#7+3#-G2#-)J#,5#+)-#-G2#2552+-,7D#F7<-)1#,+FD42+<,+*#

,+F7+-5[#4+3215-7+3,+*#)F#-))D5^#i+#)41#9,2h.#-G2#01252+<2#)F#7#*70#,5#2552+-,7D #F)1#*7,+,+*#

,+5,*G- # 7E)4- # ,+F7+-5[ # 4+3215-7+3,+* # )F # -))D5. # E2<7452 # ,+ # 54<G # <)+3,-,)+5. # ,+F7+-5 # <7++)-#

54<<223#EJ#<G7+<2^#Q)1#-G,5#1275)+.#-G2#3,5<455,)+#-G7-#F)DD)h5#h,DD#F)<45#)+DJ#)+#<)+3,-,)+5#

h,-G#7#*70^

Ih)#/7,+#H425-,)+5#71,52#F1)/#-G2#012<23,+*#<)+<D45,)+5^#IG2#F,15- #H425-,)+#,5#-G2#

F)DD)h,+*'#mGJ#3)#,+F7+-5#F7,D#-)#50)+-7+2)45DJ#5)D92#-G2#-))D#01)ED2/#E2F)12#&B#/)+-G5#)F#

7*2#jD)+*,-43,+7D#5-43J.#(G70-21#T.#W002+3,<25#$#7+3#Tk#7+3#5)/2-,/25#292+#D7-21#j<1)55=

52<-,)+7D # 5-43J. # (G70-21 # Tka # IG2 # 52<)+3 # H425-,)+ # <)+<21+5 # -G2 # 12D7-,92DJ # D7-2 # 5-7*2 # ,+#

3292D)0/2+- #7- #hG,<G # ,+F7+-5 #E2*,+ # -) #E2+2F,- # F1)/#32/)+5-17-,)+5 #)F #7 # -))D #452 #7<-,)+. #

<)/07123#-)#)-G21#/27+5=2+3#7<-,)+5'#mGJ#712#54<G#32/)+5-17-,)+5#,+2FF2<-,92#E2F)12#&B#

/)+-G5#)F#7*2.#)1#292+#D7-21#F)1#5)/2#,+F7+-5a#i#-1J.#,+#-G2#F)DD)h,+*#0717*170G5.#-)#01)9,32#

5)/2#2D2/2+-5#)F#3,5<455,)+#)+#-G252#-h)#H425-,)+5.#,+#D,*G-#)F#-G2#-h)#733,-,)+7D#5-43,25#h2#

01252+-23#,+#(G70-21#l#7+3#C.#7D)+*#h,-G#5)/2#012D,/,+71J#1254D-5#F1)/#12<2+-#5-43,25#EJ#)41#

-27/#7+3#5)/2#12<2+-#F,+3,+*5#F1)/#3,FF212+-#F,2D35#)F#125271<G^

gNK%/5%.9E-9+:%E-.I %+5%:5I@0%+N0%+55I%C,5SI0?%S0E5,0%-+%I0-:+ %">%?59+N:%5E %-H0b%G9%5+N0, %

O5,/:\%ON-+%?-M0:%+N0%+55I%C,5SI0?%:5%/.EE.86I+%+5%:5I@0b

Z+2 # ,/0)1-7+- # F7<-)1 # 2f0D)123 # ,+ # -G2 # 01252+- # h)1U #h75 # ,+F7+-5[ # 7<-,)+ # 0D7++,+*#

7E,D,-,25^#W<-,)+#0D7++,+*#,5#7#<14<,7D#/2<G7+,5/#,+#2f2<4-,92#<)+-1)D.#7D)+*#h,-G#)-G21#5U,DD5#

54<G#75#,+G,E,-)1J#<)+-1)D#7+3#*)7D#52--,+*#j522#@-)2-#{#@+J321.#$S&$.#F)1#7#5G)1-#129,2h#)F#-G2#

1)D2#)F#2f2<4-,92#<)+-1)D#,+#-))D#452k^#;D7++,+*#5U,DD5#<)+5,5-#,+#-G2#<707<,-J#-)#32-21/,+2#7#

521,25 # )F # 5-205 # +2<25571J # -) # 127<G # 7 # *)7D. # 7D)+* #h,-G # -G2 #/2/)1J # 7+3 # 3J+7/,< # 211)1#

/)+,-)1,+*#<707<,-,25^#i+#-G2#-))D#-75U.#,+F7+-5#G73#-)#j&k#52-#-G2#*)7D#)F#12-1,29,+*#-G2#-)J.#j$k#

*1750#-G2#-))D.#7+3#jTk#021F)1/#7#/)92/2+-#7DD)h,+*#-G2/#-)#54<<255F4DDJ#12-1,292#-G2#-)J|

-G7-#,5.#0D7<,+*#-G2#17U2#E2G,+3#-G2#-)J#7+3#E1,+*#,-#7<1)55#-G2#541F7<2#)F#-G2#-7ED2#-)h713#

-G2/52D925^#i+#-G2#52<)+3#07021.#01252+-23#,+#(G70-21#T.#h2#,+925-,*7-23#,+F7+-5[#0D7++,+*#

5-17-2*,25#,+#0G752#$#j*1750,+*#-G2#-))Dk.#75#h2#)E521923#-G7-#G7+3#<G),<2#F)1#*1750,+*#5-1)+*DJ#

&&$



(G70-21#%^#V2+217D#3,5<455,)+#7+3#F4-412#3,12<-,)+5

,+FD42+<23#-G2#/)92/2+-#-G7-#-G2#,+F7+-5#021F)1/23#h,-G#-G2#-))D.#7+3#-G45#,+FD42+<23#-G2#

)4-<)/2^#Z41#1254D-5#5G)h23#-G7-.#hG2+#*1750,+*#-G2#-))D.#&%=/)+-G=)D3#,+F7+-5#h212#/)12#

,+FD42+<23#EJ#-G2,1#G7+3#012F212+<2#-G7+#)D321#,+F7+-5.#hG)#h212#E2--21#7-#7+-,<,07-,+*#-G2#

/)5-#54<<255F4D#5-17-2*,25#7+3#<G))5,+*#-G2#G7+3#-G7-#h)4D3#7DD)h#-G2/#-)#021F)1/#7+#275J#

17U,+*#/)92/2+-#-)#12-1,292#-G2#-)J^#IG,5#1254D-#54**25-5#-G7-#-G2#7E,D,-J#-)#021F)1/#7#-))D#452#

7<-,)+#54<G#75#-G2#17U2#-75U#12H4,125#7397+<23#0D7++,+*#7E,D,-,25#hG,<G#/,*G-#+)-#E2#/7-412#

E2F)12#-G2#52<)+3#G7DF#)F#-G2#52<)+3#J271#)F#D,F2^#I))D#452#,5#7#<)/0D2f#7<-,)+#,+#-G2#52+52#-G7-#

,-#,5#<)/0)523#)F#529217D#0G7525#)1#52*/2+-5#j(D7f-)+.#Y22+#{#A<(71-J.#$SSTk^#W5#5-125523#

EJ#()f#7+3#@/,-5/7+#j$SS%7k.#54<G#/4D-,=5-20#7<-,)+5#12H4,12#0D7++,+*#7-#7#/)12#7397+<23#

D292D#-G7+#5,/0D2#7<-,)+5#,+9)D9,+*#)+DJ#)+2#0G752#j2^*^.#*1750,+*#7+#)EO2<-k^#Z+2#2f7/0D2#)F#

0D7++,+*#7#/4D-,=5-20#7<-,)+#<)/25#F1)/#-G2#5-43J#)F#(D7f-)+.#Y22+#7+3#A<(71-J#j$SSTk.#

hG)#-25-23#-G2#7E,D,-J#)F#&S^C=/)+-G=)D3#,+F7+-5#-)#0120712#7+#7<-,)+#j0G752#&#X#*1750,+*#7#

E7DDk.#75#7#F4+<-,)+#)F#-G2#12H4,123#012<,5,)+#j0G752#$#X#2,-G21#-G1)h,+*#-G2#E7DD#)1#,+521-,+*#,- #

,+-)#7#-4E2k^#IG2J#)E521923#-G7-#-G2#&S^C=/)+-G#)D35#-))U#/)12#-,/2#-)#*1750#7+#)EO2<-#,+#7 #

-75U#<)+-2f-#12H4,1,+*#G,*G#012<,5,)+#j,+521-,+*#-G2#E7DD#,+-)#-G2#-4E2k#-G7+#,+#7#-75U#<)+-2f-#

h,-G#D)h#012<,5,)+#12H4,12/2+-5#j-G1)h,+*#-G2#E7DDk^ #IG2#)+DJ#5-43,25# -G45#F71 #)+#,+F7+-5[#

0D7++,+*#7E,D,-,25#,+#/4D-,=5-20#-75U5#,+9)D9,+*#-G2#452#)F#-))D5#E2F)12#-G2#2+3#)F#-G2#52<)+3#

J271#)F#D,F2#G792#,+925-,*7-23#50))+#452#jA<(71-J#2-#7D^.#&nnnz#$SS&k^#IG252#5-43,25#F)4+3#-G7- #

,+F7+-5#E2*,+#-)#/7+7*2#-)#73O45-#-G2,1#*1,0#732H47-2DJ#E2F)12#*1750,+*#-G2#50))+#7-#&n#/)+-G5#

)F#7*2^#IG45.#292+#hG2+#,-#<)/25#-)#7#F7/,D,71#-))D#7<-,)+#54<G#75#52DF=F223,+*#h,-G#7#50))+.#

F)1#hG,<G#,+F7+-5#G792#-G2#)00)1-4+,-J#E)-G#-)#)E52192#)-G215#017<-,5,+*#,+#2921J37J#D,F2#7+3#

-)#017<-,<2#-G2/52D925#F)1#5)/2#-,/2.#,-#522/5#-G7-#2FF,<,2+-#0D7++,+*#3292D)05#17-G21#D7-2#,+#

-G2#52<)+3#J271#)F#D,F2^#i+#)41#-))D#452#-75U.#,+F7+-5#5-71-23#-)#2FF,<,2+-DJ#0D7+#-G2,1#*1750,+*#

,+3202+32+-DJ # )F # -G2,1 # G7+3=012F212+<2 # 7- # 7001)f,/7-2DJ # -G2 # 57/2 # 7*2^ # IG45. # ,+F7+-5[#

3,FF,<4D-,25#45,+*#-))D5#/,*G-#E2#071-DJ#<74523#EJ#D,/,-7-,)+5#,+#-G2,1#<707<,-J#-)#0D7+#<)/0D2f#

-75U5#,+9)D9,+*#-G2#452#)F#-))D5^

W5#/2+-,)+23#7E)92.#7+)-G21#,/0)1-7+-#/2<G7+,5/#,+9)D923#,+#2f2<4-,92#F4+<-,)+5#,5#

-G2 # ,+G,E,-)1J #<)+-1)D #)F #0120)-2+- #/)-)1 # 1250)+525^ # i+ #)41 # 5-43J#)+ # -G2 #/4D-,0D2=5-1,+*5#

01)ED2/#j(G70-21#lk.#h2#5G)h23#-G7-#/)5-#&%=#-)#$S=/)+-G=)D3#,+F7+-5#hG)#F7,D23#7-#-G2#-75U#

G73#3,FF,<4D-J # ,+G,E,-,+*# -G2,1 #*1750,+*# 1250)+52 #h,-G # -G2 #012F21123 #1,*G- #G7+3# -)h713 # -G2#

+27125-#5-1,+*^#IG45.#7D-G)4*G#,+G,E,-)1J#/)-)1#<)+-1)D#,5#U+)h+#-)#3292D)0#E2-h22+#B#7+3#&$#

/)+-G5#)F#7*2#,+#5,/0D2#-75U5.#54<G#75#)EO2<-#12-1,297D#7+3#32-)41#127<G,+*#j",7/)+3.#&nn&k.#

,-#,5#0)55,ED2#-G7-#,+F7+-5[#,+G,E,-)1J#<)+-1)D#5U,DD5#712#+)-#5-1)+*#2+)4*G#E2F)12#-G2#2+3#)F#-G2#

&&T



(G70-21#%^#V2+217D#3,5<455,)+#7+3#F4-412#3,12<-,)+5

52<)+3#J271#)F#D,F2#-)#7DD)h#-G2/#-)#,+G,E,-#0120)-2+-#E2G79,)415#,+#/)12#<)/0D2f#-75U5#54<G#

75#-G2#/4D-,0D2=5-1,+*5#-75U^#mG7-#7E)4-#,+G,E,-)1J#/)-)1#<)+-1)D#,+#-G2#-))D#-75Ua#IG,5#,5542#

h75 # +)- # 2f0D,<,-DJ # 3,5<45523 # ,+ # -G2 # 070215 # 01252+-23 # ,+ #(G70-21 # T^ #6)h2921. # -G2 # <1)55=

52<-,)+7D#5-43J#3,3#+)-#01)9,32#5)/2#E2G79,)417D#2D2/2+-5^#Z+2#h7J#-)#,+925-,*7-2#,+F7+-5[#

,+G,E,-,)+#5U,DD5#,+#-G2#-))D#-75U#,5#-)#D))U#7-#-G2,1#921J#F,15-#E2G79,)41#hG2+#01252+-23#h,-G#-G2#

)4-=)F=127<G#-)J#7+3#-G2#-))D^#W5#/2+-,)+23#7E)92.#-G2#F,15-#E2G79,)41#-G7-#,+F7+-5#G792#-)#

021F)1/#hG2+#45,+*#7#-))D#-)#12-1,292#7+#)4-=)F=127<G#)EO2<-#,5#-)#*1750#-G2#-))D^#6)h2921.#-G2#

325,12#F)1#-G2#)EO2<-#/,*G-#2D,<,-#7+)-G21.#50)+-7+2)45#E2G79,)41.#hG,<G#,5#7#0),+-,+*#*25-412#

-)h713#-G2#-)J^#i+#-G2#<1)55=52<-,)+7D#5-43J.#h2#H47+-,F,23#7DD#0),+-,+*#*25-4125#-)h713#-G2#-)J#

7+3.#,+#071-,<4D71.#7DD#-G2#-1,7D5#,+#hG,<G#-G2#0),+-,+*#E2G79,)41#h75#-G2#,+F7+-5[#F,15-#E2G79,)41̂ #

W#F,*412#,+#W002+3,f#&#5G)h5#-G2#021<2+-7*2#)F#-1,7D5#,+#hG,<G#0),+-,+*#h75#-G2#,+F7+-5[#F,15- #

E2G79,)41#EJ#7*2#7+3#507-,7D#<)+3,-,)+^#W5#<7+#E2#522+#,+#-G2#*170G.#-G2#H47+-,-J#)F#-1,7D5#,+#

hG,<G#,+F7+-5#F,15-#0),+-23#-)h713#-G2#)EO2<-#522/5#-)#G792#,+<127523#h,-G#-G2#3,FF,<4D-J#)F#-G2#

<)+3,-,)+'#-G2#/)12#507<2#-G212#h75#E2-h22+#-G2#17U2#7+3#-G2#-)J.#-G2#/)12#,+F7+-5#-2+323#-)#

0),+-#F,15-^#mG7-#,5#,+-2125-,+*#G212#,5#-G7-#-G,5#0),+-,+*#07--21+#3)25#+)-#522/#-)#971J#h,-G#7*2^ #

Z+#G7DF#)F#-G2#-1,7D5#,+#<)+3,-,)+#(l#j,^2^.#)EO2<-#-)#-G2#5,32#)F#-G2#17U2.#7-#7E)4-#$S#</#-)#-G2 #

D2F-#)1#1,*G-k.#,+F7+-5#F,15-#0),+-23#-)h713#-G2#-)J.#,+3202+32+-DJ#)F#7*2^#!92+#7-#$$#/)+-G5#)F#

7*2.#hG212#,+F7+-5#54<<255F4DDJ#5-71-23#-)#452#-G2#-))D#50)+-7+2)45DJ.#,+F7+-5#)F-2+#*175023#-G2#

-))D#)+DJ#7F-21#F,15-#G79,+*#0),+-23#-)h713#-G2#-)J^#IG45.#292+#7-#$$#/)+-G5.#hG2+#,+F7+-5#

U+)h#G)h#-)#452# -G2#17U2. # -G2J#522/#-)#G792#3,FF,<4D-,25# ,+G,E,-,+*#-G2#F,15- #50)+-7+2)45#

E2G79,)41#)F#0),+-,+*#-)h713#-G2#-)J^#IG,5#/7J#733#7+#71*4/2+-#,+#F79)41#)F#-G2#GJ0)-G25,5#

-G7- # ,+G,E,-)1J # <)+-1)D #/,*G- # +)- # E2 # 5-1)+* # 2+)4*G # -) # 54001255 # 0120)-2+- # E2G79,)415 # ,+#

<)/0D2f#-75U5#54<G#75#-))D#452#7+3#12-1,297D#EJ#04DD,+*#,+#7#/4D-,0D2=5-1,+*#<)+-2f-^

I)#54/#40.#)41#F,+3,+*5#G,*GD,*G-#-h)#2f2<4-,92#/2<G7+,5/5.#0D7++,+*#7+3#,+G,E,-,)+.#

hG)52#,//7-41,-J#/7J#<)+-1,E4-2# -) # ,+F7+-5[ #3,FF,<4D-,25#45,+*#-))D5#E2F)12#-G2#2+3#)F# -G2#

52<)+3#J271#)F#D,F2^#Q1)/#-G,5#<)+<D45,)+#71,525#-G2#H425-,)+#)F#hG2-G21#2f2<4-,92#F4+<-,)+5#

712#-G2#)+DJ#F7<-)15#2552+-,7D#-)#-G2#2/21*2+<2#)F#-))D#452.#)1#hG2-G21#)-G21#F7<-)15#/7J#7D5)#

0D7J#7#1)D2^#I)#7+5h21#-G,5#H425-,)+.#D2-#45#,+921-#,-'#712#7397+<23#2f2<4-,92#F4+<-,)+5#54<G#75#

h2DD=3292D)023#0D7++,+*#7+3#,+G,E,-)1J#<)+-1)D#5U,DD5#54FF,<,2+-#F)1#-))D#452#-)#2/21*2a#i#h,DD#

D))U#G212#7-#-h)#0),+-5#F1)/#3,FF212+-#125271<G#F,2D35#-G7-#3)#+)-#5400)1-#-G,5#GJ0)-G25,5^

IG2#F,15-#2D2/2+-#<)/25#F1)/#<)/0717-,92#5-43,25#,+#G4/7+#7+3#+)+=G4/7+#7+,/7D5^#
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502<,25#j522#F)1#2f7/0D2#Q7--)1,#2-#7D^.#$SSB#F)1#7#5-43J#)+#/27+5=2+3#-75U5#,+#/7<7H425k.#
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i+-2125-,+*DJ.#-G,5#/27+#021<2+-7*2#,5#G,*G21#-G7+#-G2#lS~#54<<255#-G7-#h2#)E521923#7-#&%#

/)+-G5#)F#7*2#,+#7#012D,/,+71J#5-43J#)+#&l#,+F7+-5#j522#(G70-21#C.#@2<-,)+#$k^#()+-171J#-) #

G4/7+#,+F7+-5#hG)#921J#)F-2+#E,/7+47DDJ#12-1,2923#-h)#5-1,+*5#7-#-G2#57/2#-,/2.#-G2#01,/7-25[#

G,*G#54<<255#17-2#h75#+)-#342#-)#E,/7+47D#12-1,297D#j)+DJ#&^n~#)F#-G2#-1,7D5#h,-G#E,/7+47D#

12-1,297D#,+#01,/7-25k^#i#h,DD#+)-#32D92#F41-G21#,+-)#-G2#1254D-5#)F#-G2#+)+=G4/7+#01,/7-2#5-43J.#

75 # -G2J # 712 # +)- # -G2 # F)<45 # )F # -G,5 # 3,5<455,)+^ #6)h2921. # ,- # ,5 #h)1-G # +)-,+* # -G7- # E7E))+5#

j,+<D43,+*# O492+,D25k#7+3#/7<7H425 #021F)1/23#E2--21 #7- # -G2 #/4D-,0D2=5-1,+*5 # -75U # -G7+#3,3#

J)4+*#,+F7+-5^#IG,5#5-43J#*,925#29,32+<2#-G7-#+)+=-))D=45,+*#502<,25#712#<707ED2#)F#5)D9,+*#

<)/0D2f#01)ED2/5#,+9)D9,+*#0D7++,+*#j04DD,+*#-G2#<)112<-#5-1,+*#,+#)1321#-)#12-1,292#7#0,2<2#)F#

F))3k#7+3#,+G,E,-)1J#<)+-1)D#7E,D,-,25#j,32+-,FJ,+*#-G2#<)112<-#5-1,+*#17-G21# -G7+#04DD,+*#-G2#

5-1,+*5#7-#17+3)/k^#IG,5#F,15-#5-43J#54**25-5#-G7-#2f2<4-,92#F4+<-,)+5#712#+)-#-G2#)+DJ#F7<-)1#

,+9)D923#,+#-))D#452#7E,D,-,25^
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2f2<4-,92#F4+<-,)+5#F)1#-G2#3292D)0/2+-#)F#-))D#452#<)/25#F1)/#+241)05J<G)D)*J^#;1)ED2/#
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F4+<-,)+5#,+#*2+217D.#712#1250)+5,ED2#F)1#-G2#3,FF,<4D-,25#)F#54<G#D2F-=E17,+=37/7*23#07-,2+-5#
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-))D#E2G,+3#-G2#-)J.#2-<k.#7+3w)1#U220,+*#-G2#*)7D#)F#12-1,29,+*#-G2#)EO2<-#,+#/,+3^
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J271#)F#D,F2^#m2#U+)h#F1)/#-G2#)E52197-,)+5#)F#<)+3,-,)+#(&#-G7-#&$#7+3#&l=/)+-G=)D35#<7+#

021F)1/ # -G2 # 12H4,123 # 04DD,+* #/)92/2+-5 #h,-G)4- # 3,FF,<4D-J^ #IG2 #/)92/2+- # <)+5,5-,+* # ,+#

0D7<,+*#-G2#-))D#E2G,+3#-G2#-)J.#,-#,5#-142#-G7-#,-#/,*G-#0)52#7#01)ED2/#F)1#,+F7+-5#)F#-G252#7*25^#

6)h2921.#529217D#)E52197-,)+5#522/#-)#<)+-173,<-#-G2#+)-,)+#-G7-#-G,5#2D2/2+-#7D)+2#2f0D7,+5#

-G2#,+F7+-5[#F7,D412#-)#452#-G2#-))D^#Q,15-.#,+#-G2#D)+*,-43,+7D#7+3#<1)55=52<-,)+7D#5-43,25.#h2#

)E521923#-G7-#hG2+#,+F7+-5#)E9,)45DJ#U+2h#-G7-#-G2#-))D#<)4D3#E2#4523#-)#12-1,292#-G2#-)J.#,-#

-))U#-G2/#)+DJ#7#F2h#-1,7D5#-)#)921<)/2#-G2#/)-)1#01)ED2/#jF)1#,+5-7+<2#EJ#0D7<,+*#-G2#-))D#

F41-G21#)4-k^#@2<)+3DJ.#,+#-h)#12<2+-#5-43,25#-G7-#h2#<)+34<-23#,+#)41#D7E.#E4-#hG,<G#712#+)-#

325<1,E23#,+#-G2#01252+-#-G25,5.#h2#)E521923#-G7-#4+321#5)/2#9,547D#32/)+5-17-,)+#<)+3,-,)+5#

h,-G#-G,5#-75U.#&B#/)+-G=)D35#j!552,DJ.#?7-=Q,5<G21.#Z[?2*7+#{#Q7*713.#,+#0120k.#7+3#292+#&%#

/)+-G=)D35#j@)/)*,J.#W17.#?7-=Q,5<G21.#Z[?2*7+#{#Q7*713.#54E/^k#h212#7ED2#-)#12-1,292#-G2#

)4-=)F=127<G#)EO2<-#h,-G#-G2#17U2#921J#2FF,<,2+-DJ.#h,-G)4-#7+J#U,+3#)F#/)-)1#-17,+,+*.#75#h,DD#

E2#325<1,E23#E2D)h^#Q,+7DDJ.#292+#,F#,+F7+-5#G73#3,FF,<4D-,25#021F)1/,+*#-G2#<)112<-#52H42+<2#)F#

/)92/2+-5# ,+#)1321# -)#12-1,292#-G2#-)J. #G73#-G2J#4+3215-))3#-G2#17U2[5 #F4+<-,)+7D,-J. # -G2J#

5G)4D3#7-#D275-#G792#-1,23#-)#<)++2<-#-G2#-))D#7+3#-G2#-)J^#6)h2921.#54<G#<)++2<-,)+5#E2-h22+#

-))D # 7+3 # -)J #h212 # 1712DJ #)E521923 # E2F)12 # &B #/)+-G5 #)F # 7*2^ #IG45. # )+ #)41 # 9,2h. #/)-)1#

D,/,-7-,)+5#712#+)-#54FF,<,2+-#-)#2f0D7,+#,+F7+-5[#3,FF,<4D-J#h,-G#-G,5#-))D#452#-75U^##6)h2921.#,- #

,5#0)55,ED2#-G7-#7#D)73#)+#-G2#,+F7+-5[#01)<255,+*#<707<,-,25#<127-23#EJ#54<G#/)-)1#3,FF,<4D-,25 #

D,/,-23#-G2,1#<)*+,-,92#01)<255,+*#)F#-G2#-75U^#!f7/0D25#)F#54<G#/)-)1=<)*+,-,92#-1732)FF5#,+#

01)ED2/#5)D9,+*#G792#E22+#5G)h+#,+#,+F7+-5#jK)431274#{#K45G+2DD.#$SSSk^

i+#-G2#-G122#012<23,+*#0717*170G5.#i#G792#3,5<45523#-G2#<)+-1,E4-,)+5#)F#0D7++,+*#7+3#

,+G,E,-,)+.#75#h2DD #75#32-2<-,)+#)F#-))D#7FF)137+<2. # -G2#1201252+-7-,)+#)F#7<-,)+5#+22323#-)#

01)<223#h,-G# -G2# -75U. #7+3#/)-)1#<)/0)+2+-5. #hG,<G#/,*G- #2f0D7,+#hGJ# ,+F7+-5 #E2D)h#7#

&&x
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<21-7,+#7*2#712#+)-#7ED2#-)#452#7#-))D#-)#12-1,292#7+#)4-=)F=127<G#)EO2<-#,+#+)1/7D.#50)+-7+2)45#

<)+3,-,)+5^#6)h2921.#,-#,5#,/0)1-7+-#-)#+)-2#-G7-.#,+#<21-7,+#<)+3,-,)+5.#-G252#D,/,-7-,)+5#3)#+)-#

01292+- # ,+F7+-5# F1)/#D271+,+*#-) #452#7 # -))D #7- #54<G#7+#271D,21 #7*2^ #i+3223. #3292D)0/2+-7D#

01)<25525 # 712 # U+)h+ # -) # E2 # 2/E23323 # h,-G,+ # 7 # <)/0D2f # 3J+7/,< # 5J5-2/ # 342 # -) # -G2#

/4D-,<7457D,-J # )F # 54<G # 01)<25525 # j@/,-G # { # IG2D2+. # $SSTk^ # IG45. # 7+J # <G7+*2 # ,+ # -G2#

2+9,1)+/2+-#/,*G-#D273#-)#7#54332+#<G7+*2#,+#,+F7+-5[#<707<,-J#-)#452#-))D5^

W+#2f2/0D2#)F#-))D#452#D271+,+*#EJ#,+F7+-5#271D,21#,+#3292D)0/2+-#<)/25#F1)/#7#521,25#

)F # 5-43,25 # <)+34<-23 # ,+ # )41 # -27/ # D7E^ # IG2J # F,15- # <)+34<-23 # 7 # 012D,/,+71J # D)+*,-43,+7D#

)E52197-,)+#)+#)+2#,+F7+-#5-71-,+*#7-#n#/)+-G5#)F#7*2.#hG)#h75#9,547DDJ#F7/,D,71,M23#h,-G#-G2#

F4+<-,)+#)F#-G2#-))D#E2-h22+#n#7+3#&$#/)+-G5#)F#7*2#j,^2^.#G,5#F7-G21#)F-2+#12-1,2923#G,5#*D755#

h,-G #7 # 17U2=D,U2 #)EO2<- #E2F)12 #*1750,+* # ,- # 7- #3,++21. #hG,D2 # -G2 # ,+F7+- #h75 #h7-<G,+*#G,/.#

h,-G)4-#7+J#<)//2+-#7+3#h,-G)4-#-G2#,+F7+-#E2,+*#*,92+#-G2#17U2=D,U2#)EO2<-k^#IG,5#,+F7+-#

5G)h23#7+#2f<20-,)+7DDJ#271DJ#<707<,-J#-)#452#-G2#-))D#-)#12-1,292#)EO2<-5#75#<)/07123#-)#-G2#

)-G21#,+F7+-5#,+#-G2#D)+*,-43,+7D#5-43J#325<1,E23#,+#(G70-21#T^&^#62#7<G,2923#-142#54<<255#,+#

<)+3,-,)+#hG212#-G2#-)J#7+3#-G2#-))D#h212#520717-23#,+#507<2#7-#&$#/)+-G5^#IG252#1254D-5#h212#

-G2+#120D,<7-23#,+#7#5J5-2/7-,<#D)+*,-43,+7D#5-43J#)+#n#,+F7+-5.#hG)#h212#12*4D71DJ#9,547DDJ#

F7/,D,71,M23#h,-G#-G2#-))D[5#F4+<-,)+7D,-J#E2-h22+#-G2#7*25#)F#&l#7+3#&%#/)+-G5#j@)/)*,J.#

W17.#?7-=Q,5<G21.#Z[?2*7+#{#Q7*713R#54E/^k^#@,/,D71DJ.#-G252#,+F7+-5#021F)1/23#E2--21#7-#-G2#

-75U#)F#45,+*#-G252#-))D5#7-#&%#/)+-G5#-G7+#,+F7+-5#hG)#G73#+)-#E22+#F7/,D,71,M23#h,-G#-G2/^#

IG2 #/7,+ # 1275)+# F)1 #01252+-,+* # -G252 #012D,/,+71J # 1254D-5 # ,5 # -) #0),+- #)4- # -G7- # ,+F7+-5 #<7+#

3292D)0#-))D#452#E2G79,)415#E2F)12#-G2#7*2#7-#hG,<G#-G2J#+)1/7DDJ#3,50D7J#54<G#E2G79,)415#

hG2+#-G2J#712#F7/,D,71,M23#h,-G#-G2/^#IG45.#-G2#17-2#)F#3292D)0/2+-#)F#0D7++,+*.#,+G,E,-)1J#

<)+-1)D#7+3#)-G21#<)/0)+2+-5#3,5<45523#0129,)45DJ#/7J#E2#7FF2<-23#EJ#5G,F-5#342#-)#2f-21+7D#

F7<-)15#54<G#75#12027-23#)E52197-,)+5#)F#-G2#-71*2-#7<-,)+^#Z+2#1275)+#hGJ#,+F7+-5#3)#+)-#D271+#

-)#452#7#-))D#E2F)12#-G2#2+3#)F#-G2#52<)+3#J271#/7J#E2#-G2#D7<U#)F#)00)1-4+,-J#-)#h7-<G#)-G215#

452#,-^#62+<2.#-G2#52<)+3#071-#)F#)41#3,5<455,)+#D))U5#7-#)E52197-,)+7D#D271+,+*#,+#-))D#452^

gNK%/5%.9E-9+:% E-.I % +5 % I0-,9%+5%6:0%-%+55I % +5%,0+,.0@0%56+35E3,0-8N%5SY08+:%SK%5S:0,@-+.59 %

S0E5,0%">%?59+N:%5E%-H0b

IG2#52<)+3#071-#)F#)41#3,5<455,)+#)+#,+F7+-5[#3,FF,<4D-J#45,+*#-))D5#E2F)12#-G2#2+3#)F#

-G2,1 # 52<)+3#J271 #)F # D,F2 # F)<4525#)+#)E52197-,)+7D # D271+,+*#7E,D,-,25^ #m2#G792#5G)h+#-G7-#

&&B
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)E5219,+*#5)/2)+2#32/)+5-17-,+*#-G2#-))D#7<-,)+#,/01)923#,+F7+-5[#021F)1/7+<2#,+#7#-))D#452#

-75U#)+DJ#5-71-,+*#7-#&B#/)+-G5#)F#7*2^#m2#32<,323#-)#,+925-,*7-2#hGJ#,+F7+-5#E2*,+#-)#D271+#

F1)/#32/)+5-17-,)+5 #5)# D7-2 #EJ#733,+*#5)/2#<425#7E)4- # -G2 #32/)+5-17-)1[5 # ,+-2+-,)+^ #m2#

-25-23#hG2-G21#,+F7+-5#h)4D3#E2#/)12#D,U2DJ#-)#1201)34<2#-G2#-))D#7<-,)+#,F#-G2#32/)+5-17-)1#

2f0D,<,-DJ#5G)h23#G21#,+-2+-,)+#-)#12-1,292#-G2#-)J#01,)1#-)#-G2#32/)+5-17-,)+.#EJ#5-12-<G,+*#G21#

71/#-)h713#-G2#-)J#E2F)12#45,+*#-G2#-))D^#IG2#1254D-#h75#7+#,/01)92/2+-#,+#,+F7+-5[#)9217DD#

021F)1/7+<2#7-#&%#/)+-G5#75#<)/07123#-)#,+F7+-5#hG)#57h#)+DJ#7#<D755,<7D#32/)+5-17-,)+^#i-#

,5#h)1-G#+)-,+*#-G7-#-G252#,+F7+-5#1712DJ#1201)34<23#-G2#-))D#7<-,)+#021F2<-DJ^#Z4-#)F#-G2#&l#

,+F7+-5#-25-23.#)+DJ#-h)#4523#-G2#-))D#021F2<-DJ#-)#12-1,292#-G2#-)J.#hG,D2#/)5-#)-G21#,+F7+-5#

2,-G21#045G23#-G2#-)J#7h7J#h,-G#-G2#17U2.#E7+*23#)+#-G2#-)J#h,-G#-G2#17U2.#)1#5h,023#-G2#17U2#

)+#-G2#-7ED2#4+-,D#-G2#-)J#F2DD#F1)/#-G2#-7ED2^#IG)4*G#,+F7+-5#522/,+*DJ#4+3215-))3#-G2#ONK#)F#

-G2#2f021,/2+-21[5#,+-2+-,)+#,+#45,+*#-G2#17U2.#-G2J#/7J#+)-#G792#E22+#<D271#75#N5O#-)#452#-G2#

17U2^ # ;)55,EDJ # -G2 # ,+F7+-5 # +22323 # 5)/2 # -17,+,+* # 7F-21 # 32/)+5-17-,)+ # E2F)12 # -G2J # <)4D3#

2FF,<,2+-DJ#1201)34<2#-G,5#-))D#7<-,)+^#IG,5#h75#-G2#F,15-#-,/2#-G7-#h2#)E521923#/)5-#&%=/)+-G=

)D35#/7U,+*#-G2#<)++2<-,)+#E2-h22+#-G2#-)J#7+3#-G2#17U2#7-#&%#/)+-G5.#292+#,F#-G2J#3,3#+)-#

021F2<-DJ #54<<223^#i+#7+)-G21#12<2+-#5-43J#)+#-G2#)E52197-,)+7D# D271+,+*#)F# -))D#452#7- #&B#

/)+-G5. # h2 # 292+ # )E521923 # 5)/2 # 021F2<-DJ # 54<<255F4D # ,+5-7+<25 # )F # -))D # 452 # 7F-21 # 7#

32/)+5-17-,)+^ # i+ # -G,5 # 5-43J. # h2 # <)/07123 # 7 # *1)40 # )F # ,+F7+-5 # hG) # 57h # 7 # <D755,<7D #

32/)+5-17-,)+ #)F # -G2 # -))D #7<-,)+ #h,-G #7 #*1)40#)F # ,+F7+-5 #hG)#)E521923# -G2 #2f021,/2+-21#

12-1,29,+*#-G2#-)J#h,-G#-G2#-))D#7+3#hG)#-G2+.#17-G21#-G7+#0D7J,+*#h,-G#,-.#*175023#,-#7+3#D2-#,-#

F7DD#-)#-G2#FD))1.#hG,D2#57J,+*#_55C:g#j,+<)+*14)45#32/)+5-17-,)+#*1)40k^#W#<)/071,5)+#)F#-G2#

<D755,<7D # 32/)+5-17-,)+ # *1)40 # h,-G # -G2 # ,+<)+*14)45 # 32/)+5-17-,)+ # *1)40 # 12927D23 # +)#

5,*+,F,<7+-#3,FF212+<25#,+#021F)1/7+<2#E2-h22+#-G2#*1)405^#6)h2921.#h2#)E521923#-G7-#5)/2#

,+F7+-5#,+#-G2#,+<)+*14)45#32/)+5-17-,)+#*1)40#F)4+3#-G2#5,-47-,)+#921J#F4++J#7+3#D74*G23#

341,+* # -G2 #32/)+5-17-,)+^ #W#<)/071,5)+ #)F # -G2 #021F)1/7+<2 #)F # ,+F7+-5 #hG) # D74*G23#7+3#

,+F7+-5#hG)#3,3#+)-#D74*G#h,-G,+#-G,5#*1)40#12927D23#7#*127-#3,FF212+<2#,+#54<<255#17-25.#h,-G#

7001)f,/7-2DJ#TS~#54<<255# ,+# -G2#+)+=D74*G,+*#*1)40#7+3#&SS~#54<<255# ,+# -G2#D74*G,+*#

*1)40^#m,-G#-G2#1254D-5#)F#-G,5#5-43J.#h2#5G)h#-G7-#292+#h,-G)4-#-17,+,+*.#-G2#&B=/)+-G=)D3#

,+F7+-5#,+#-G2#D74*G,+*#*1)40#h212#7ED2#-)#1201)34<2#-G2#-))D#7<-,)+#h,-G#7#021F2<-#/)-,)+.#-G7-#

,5.#<712F4DDJ#0D7<,+*#-G2#17U2=071-#)F#-G2#-))D#E2G,+3#-G2#-)J#7+3#04DD,+*#,-#<D)521#,+#7#5-17,*G-=

D,+2 # /)92/2+- # j!552,DJ. # ?7-=Q,5<G21. # Z[?2*7+ # { # Q7*713. # ,+ # 0120k^ # m2 # G792 # 529217D#

GJ0)-G2525#-)#2f0D7,+#hGJ#D74*G,+*#,+F7+-5#021F)1/23#E2--21#-G7+#+)+=D74*G,+*#,+F7+-5.#hG,<G#

h,DD#+)-#E2#3292D)023#G212^#()+-1)D#*1)405#7+3#F41-G21#7+7DJ525#h,DD#E2#+22323#-)#755255#hG7-#

&&n
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E2G79,)417D#3,FF212+<25#E2-h22+#-G2#-h)#*1)405#341,+*#7+3#7F-21# -G2#32/)+5-17-,)+#/,*G-#

2f0D7,+#-G2#3,FF212+<2#,+#021F)1/7+<2#j2^*^.#7--2+-,)+7D#3,FF212+<25.#<)//4+,<7-,92#3,FF212+<25 #

-)h713#-G2#734D-5.#2-<k^#IG2#/7,+#0),+-#h2#17,52#h,-G#-G,5#5-43J#,5#-G7-#292+#h,-G)4-#01,)1 #

-17,+,+*. #&B=/)+-G=)D3#,+F7+-5#h212#7ED2# -)#1201)34<2#-G2#7<-,)+#h,-G#021F2<-#/)92/2+-5^#

@4<G#5U,DF4D#021F)1/7+<25#h212#54101,5,+*.#75#-G2#54<<255F4D#021F)1/7+<25#h2#)E521923#,+#-G2#

5-43,25#01252+-23#,+#(G70-21#T.#2,-G21#50)+-7+2)45DJ#)1#7F-21#32/)+5-17-,)+.#h212#)F-2+#921J#

<D4/5J#292+#7-#$$#/)+-G5#)F#7*2^#P7<U#)F#-17,+,+*#/7J#-G45#+)-#54FF,<2#-)#2f0D7,+#hGJ#,+F7+-5#

71)4+3#&%=&B#/)+-G5#G792#3,FF,<4D-J#F7,-GF4DDJ#1201)34<,+*#-G,5#32/)+5-17-23#-))D#7<-,)+^#i-#

h)4D3 #E2 # ,+-2125-,+* # -) # ,+925-,*7-2 #hG2-G21 # -G,5 # _D74*G,+* # 2FF2<-g # <7+ #E2 #)E521923 # 7- # 7#

J)4+*21#7*2#,+#-G2#-))D#-75U#7+3#)-G21#<)/0D2f#-75U5^#

W#F,+7D#,5542#,+#-G,5#3,5<455,)+#)F#-G2#D271+,+*#)*#-))D#452#EJ#32/)+5-17-,)+#<)+<21+5#-G2#+223#

F)1#0237*)*,<7D#<425^#m2#G792#3,5<45523#7E)92#-G7-#hG2+#,+F7+-5#)E52192#-h)#32/)+5-17-,)+5#

)F#-G2#-))D#7<-,)+#h,-G#-G2#32/)+5-17-)1#2f0D,<,-2DJ#5G)h,+*#G21#,+-2+-,)+#,/01)923#&%=/)+-G#

)D35[#012F)1/7+<2^#6)h2921.#-G2#5-43J#EJ#@)/)*J,#2-#7D^#j54E/,--23k#3,5<45523#7E)92#54**25-#

-G7-#-G2#)E52197-,)+#)F#7+#7<-,)+#021F)1/23#h,-G)4-#0237*)*J.#hG212#-G2#32/)+5-17-)15#G73#-)#

452#-G2#-))D#,+#7#+7-417D#<)+-2f-#h,-G)4-#01)9,3,+*#7+J#0237*)*,<7D#<425.#7D5)#G75#7+#2FF2<-#)+#

,+F7+-5[#021F)1/7+<2^#IG,5#5,-47-,)+#1252/ED25#-)#-G2#F,15-#2f021,2+<2#-G7-#,+F7+-5#G792#h,-G#-G2#

50))+. #hG212 # -G2J # G792 #/7+J # )00)1-4+,-,25 # -) # )E52192 # 02)0D2 # 45,+* # ,-. # E2F)12 # 45,+* # ,-#

-G2/52D925^#IG45#h2#71*42#-G7-#,+#2921J37J#D,F2.#12027-23#)E52197-,)+5#)F#7+#7<-,)+#021F)1/23#

,+#7#+7-417D#<)+-2f-#,5#,/0)1-7+-#F)1#,+F7+-5#-)#D271+#-G,5#7<-,)+^#Z+2#0)55,E,D,-J#-)#2f0D7,+#-G7-#

,+F7+-5#D271+#5)#D7-2#,+#3292D)0/2+-#-)#452#-))D5#-)#12-1,292#)4-=)F=127<G#)EO2<-5.#,5#-G7-#-G2J#

1712DJ#)E52192#)-G215#021F)1/,+*#54<G#7<-,)+5#,+#-G2,1#2921J37J#D,F2^

f5O%/50:%+55I%6:0%0?0,H0%.9%.9E-98Kb%V0@0I5C?09+-I%C0,:C08+.@0:%59%+N0%0?0,H0980%5E%+55I %

6:0

@) # F71. # h2 # G792 # -1,23 # -) # 2f0D7,+ #hG7- # F7<-)15 #/,*G- # E2 # 1250)+5,ED2 # F)1 # ,+F7+-5[ #

3,FF,<4D-,25#45,+*#-))D5#2,-G21#50)+-7+2)45DJ#)1#EJ#)E52197-,)+#E2F)12#-G2#7*2#)F#&B#/)+-G5^#

m2#54**25-23#-G7-#E2F)12#7#<21-7,+#5-7*2#,+#3292D)0/2+-. #,+F7+-5[#2f2<4-,92#F4+<-,)+5.#-G2,1#

/)-)1#7E,D,-,25#7+3#0)55,EDJ#-G2,1#7E,D,-,25#-)#U220#-G2#/7,+#*)7D#,+#/,+3.#-)#021<2,92#-G2#-))D[5#

7FF)137+<25#7+3w)1#-)#1201252+-#-G2#7<-,)+5#+22323#-)#5)D92#-G2#01)ED2/# 712#D,/,-23^#mG2+#

522,+*#7#32/)+5-17-,)+#)F#-G2#-71*2-#7<-,)+.#J)4+*#,+F7+-5#+223#5)/2#733,-,)+7D#<D425#7E)4-#

-G2 # 32/)+5-17-)1[5 # ,+-2+-,)+ # ,+ #)1321 # -) # 54<<255F4DDJ # D271+ # -) # 5)D92 # -G2 # -))D # 01)ED2/ #EJ#

&$S



(G70-21#%^#V2+217D#3,5<455,)+#7+3#F4-412#3,12<-,)+5

)E52197-,)+^#W33,-,)+7DDJ.#7<<)13,+*#-)#-G2#1254D-5#)F#-G2#D)+*,-43,+7D#5-43J#325<1,E23#7E)92#

)+#,+F7+-5[#9,547D#F7/,D,71,M7-,)+#h,-G#-G2#-))D[5#F4+<-,)+.#,-#522/5#-G7-#,+F7+-5#<7+#D271+#-)#

5)D92 # -G2 # 01)ED2/ #h,-G)4- # -G2 # +223 # F)1 # 2f2021,2+<2 #/7+,04D7-,+* # 17U2=D,U2 # )EO2<-5. # 7+3#

h,-G)4- # -G2 # 01252+<2 # )F # 0237*)*,<7D # <425 # 341,+* # -G2 # 32/)+5-17-,)+. # ,F # -G,5 # 9,547D#

F7/,D,71,M7-,)+#,5#01)9,323#12027-23DJ#7+3#341,+*#7#54FF,<,2+-#7/)4+-#)F#-,/2^

i+#-G2#32E7-2#)+#-G2#2/21*2+<2#)F# -))D #452# ,+# ,+F7+<J.#75#325<1,E23# ,+#(G70-21 #$.#

@2<-,)+#$^T.#G212#,5#7#-2/0-7-,)+#-)#<)+<D432#-G7-#-G,5#7E,D,-J#-2+35#-)#2/21*2#,+#7+#7E140-#7+3#

3,5<)+-,+4)45 # F75G,)+. # 75 # -G2 # <)*+,-,92 # 021502<-,92 # 54**25-5^ #6)h2921. # F1)/ # 7 # 3J+7/,<#

5J5-2/5#0),+-#)F#9,2h.#,-#<)4D3#E2#71*423#-G7-#-G,5#700712+-DJ#7E140-#<G7+*2#,5#-G2#1254D-#)F#7#

/J1,73#)F#-,+J#<G7+*25#,+#0717/2-215#E)-G#h,-G,+#-G2#,+F7+-5#-G2/52D925#j2^*^.#,+<127525#,+#

/7+,04D7-)1J#5U,DD5k#7+3#,+#-G2#2+9,1)+/2+-#j2^*^.#-G2#)00)1-4+,-,25#-)#h7-<G#-))D#452k^#IG,5#,5#

hGJ#7+J#329,7-,)+#F1)/#,+F7+-5[#+)1/7D#2f021,2+<2#/7J#-1,**21#7+#271D,21#2/21*2+<2#)F#-))D#

452#jF)1#,+5-7+<2.#12027-23DJ#522,+*#7+#734D-#45,+*#7#17U2#-)#*1750#F717h7J#)EO2<-5k^

!92+ # -G)4*G# -G2 # D)+*,-43,+7D # 5-43J#2f0D)1,+* #9,547D #921545 #/7+47D # F7/,D,71,M7-,)+#

h,-G#-G2#-))D#54**25-#-G7-#/7+47D#F7/,D,71,M7-,)+#h,-G#-G2#-))D#,5#+)-#452F4DD#-)#D271+#G)h#-)#

452#,-.#h2#3)#+)-#<)+-2+3#-G7-#0215)+7D#/7+,04D7-,)+#)F#)EO2<-5#,5#+)-#,/0)1-7+-#,+#,+F7+-L5#-))D #

452 # 3292D)0/2+-^ # i+ # 071-,<4D71. # ,+F7+-5 #/7J # 01)*1255,92DJ # *7-G21 # U+)hD23*2 # F1)/ # -G2,1#

2921J37J#2f021,2+<2#h,-G#)EO2<-5#7+3#F1)/#)E5219,+*#-G2,1#<712*,9215L#452#)F#)EO2<-5#341,+*#

-G2,1 # -h)# F,15- #J2715 #)F # D,F2. # 7 #01)<255 # -G7- # ,5 #3,FF,<4D- # -) # 297D47-2 #H47+-,-7-,92DJ #)1 # 292+#

H47D,-7-,92DJ^ #m2#U+)h#F1)/# -G2 #3292D)0/2+-7D # D,-217-412 # -G7- #)EO2<- #0D7J#7+3#017<-,<2 # ,5#

2552+-,7D#F)1#,+F7+-5[#3,5<)921J#)F#-G2#01)021-,25#)F#)EO2<-5#7+3#G)h#-G2J#<7+#E2#/7+,04D7-23#

j2^*^. #K74/*71-+21 #{#Z7U25. #$S&T' #KOy1UD4+3. #$S&&k^ #@4<G#E2G79,)415 #<7+# D7-21 #52192#75#

54E5-17-25#)1#012<415)15#F)1#D7-21#-))D#452#E2G79,)415#jP)<U/7+.#$SSSk^#Q)1#2f7/0D2.#271DJ#

)EO2<-#E7+*,+*#G75#E22+#120)1-23#-)#52192#75#7#012<415)1#)F#D7-21#021<455,92#E2G79,)415#,+#-))D#

452 # 7<-,)+5 # 54<G # 75 # G7//21,+* # jY7G15. # R4+* #{ #P)<U/7+. # $S&$k^ #W+)-G21 # 2f7/0D2 # )F#

E2G79,)415 # 325<1,E23 # 75 # 012<415)15 # -) # F4+<-,)+7D # -))D # 452 # ,5 # )EO2<-=)EO2<- # <)/E,+7-,)+5#

jY2+h713#2-#7D^.#$S&&z#67J75G,#{#A7-54M7h7.#$SSTz#I)1,*)2.#&nBCz#t74<D7,1#{#K713.#&nBTk^#

Q)1#2f7/0D2.#7#D)+*,-43,+7D#5-43J#)+#)EO2<-#/7+,04D7-,)+#,+#-G122#,+F7+-#<G,/07+M225#5G)h23#

-G7-#-G2#F,15-#-))D#452#E2G79,)415#70027123#7-#7001)f,/7-2DJ#&#J271#7+3#n#/)+-G5#)F#7*2.#F)41#

/)+-G5 # 7F-21 # 7 # 317/7-,< # ,+<12752 # ,+ # )EO2<-=)EO2<- # <)/E,+7-)1J # E2G79,)415 # j67J75G, # {#

A7-54M7h7. #$SSTk^ #>2h#(7D23)+,7+#<1)h5#7D5) #5G)h#7+# ,+<1275,+*# -2+32+<J# -)#<)/E,+2#

)EO2<-5#E2F)12#-G2#021,)3#hG2+#-G2J#E2*,+#-)#452#-))D5#-)#127<G#F)1#F))3#jY2+h713#2-#7D^. #

$S&&k^

&$&
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i-#,5#h)1-G#+)-,+*#-G7-#+)+=-))D=45,+*#502<,25#7D5)#/7+,04D7-2#7+3#<)/E,+2#)EO2<-5^#

Q)1# ,+5-7+<2. #<)//)+#1792+5#jW5,@6:%85,-*k. #hG,<G#3)#+)- #1)4-,+2DJ#452#-))D5. #502+3#75#

/4<G#-,/2#,+#/7+,04D7-,+*#)EO2<-5#341,+*#-G2,1#271DJ#3292D)0/2+-#75#>2h#(7D23)+,7+#<1)h5#

jY2+h713#2-#7D^.#$S&&k^#6)h2921.#-G,5#<)/0717-,92#5-43J#5G)h23#7#5,*+,F,<7+-#3,FF212+<2#,+#

-G2 # 0215,5-2+<2 # )F # <)/E,+7-)1J # E2G79,)415. # hG,<G # 5,*+,F,<7+-DJ # 32<127523 # 7+3 # 7D/)5-#

3,570027123#7<1)55#3292D)0/2+-#,+#<)//)+#1792+5.#hG21275#-G2J#5,*+,F,<7+-DJ#,+<127523#,+#

-G2#-))D=45,+*#<1)h5^#IG,5# ,+<12752#,+#<)/E,+7-)1J#E2G79,)415#h75#+)-#3,12<-DJ#<)112D7-23#

h,-G#F))3#2f-17<-,)+#jF4+<-,)+7D#-))D#452k.#75#,-#E2*7+#529217D#h22U5#E2F)12#-G2#F,15-#452#)F#

-h,*5#75#7#-))D#-)#127<G#,+7<<255,ED2#F))3^#IG45.#,+#-))D=45,+*#<1)h5.#-G2#2/21*2+<2#)F#-))D#

452#,+9)D925#7+#,+G21,-23#,+-21+7D#/)-,97-,)+#-)#<)/E,+2#)EO2<-5#h,-G)4-#7+J#2f-21+7D#12h713^#

Q)1#+)+=-))D=45,+*#E,135. #<)/E,+7-)1J#E2G79,)415#/,*G-#E2#01252+-#F,15- #75#7+#2f0D)17-)1J#

E2G79,)41.#7+3#-G2+#E2#120D7<23#341,+*#3292D)0/2+-#EJ#)-G21.#/)12#F4+<-,)+7D#E2G79,)415#

j2^*^.#F))3#<7<G,+*k^#

()+5,321,+*#-G2#,/0)1-7+<2#)F#)EO2<-=<)/E,+7-)1J#E2G79,)415.#)+2#0)55,ED2#3,12<-,)+#

F)1#<)+-,+4,+*#-G,5#h)1U#)+#-))D#452#,+#,+F7+-5#h)4D3#E2#-)#2f7/,+2#D)+*,-43,+7DDJ#G4/7+#

,+F7+-5[ # 01)02+5,-J # -) # 021F)1/ # 54<G # E2G79,)415^ # i+ # -G2 # 57/2 # D,+2. # -))D # 452 # /,*G- # E2#

GJ0)-G25,M23#-)#2/21*2#271D,21#,+#-G2#3292D)0/2+-#)F#,+F7+-5#hG)#021F)1/#/)12#<)/E,+7-)1J#

E2G79,)415 #h,-G # )EO2<-5^ #IG45. # 7 # 52<)+3 # 0)55,ED2 #h7J # -) # ,+925-,*7-2 # -G2 # ,/0)1-7+<2 # )F#

<)/E,+7-)1J#E2G79,)415#,+#-G2#2/21*2+<2#)F#-))D#452#h)4D3#E2#-)#297D47-2#-G2#1)D2#)F#12027-23#

32/)+5-17-,)+5 # )F # <)/E,+7-)1J # E2G79,)415^ #m2 # GJ0)-G25,M2 # -G7- # 271DJ # F7/,D,71,M7-,)+ # -)#

971,)45#-J025#)F#<)/E,+7-,)+5#EJ#7+)-G21#,+3,9,347D#h,DD#,+<12752#-G2#,+F7+-5[#01)02+5,-J#-)#

<)/E,+2#)EO2<-5.#hG,<G#5G)4D3#,+#-41+#D273#-)#7+#271D,21#2/21*2+<2#)F#-))D#452^

i+#<)+<D45,)+.#-G2#01252+-#h)1U#2f7/,+23#-G2#H425-,)+#)F#-G2#2/21*2+<2#)F#,+F7+-5[#452#

)F#7#-))D#-)#12-1,292#)4-=)F=127<G#)EO2<-5^#i+#,-#i#325<1,E23#-G2#3292D)0/2+-7D#5-205#,+#-))D#452#

D271+,+*#341,+*#-G2#52<)+3#J271#)F#D,F2#7+3#01)0)523#5)/2#E75,<#/2<G7+,5/5#-G7-#712#D,U2DJ#-)#

,+FD42+<2#,+F7+-5[#<707<,-J#-)#452#-))D5.#54<G#75#,+G,E,-)1J.#0D7++,+*#7+3#)E52197-,)+7D#D271+,+*#

/2<G7+,5/5^#IG,5#,5#0,)+221,+*#h)1U#,+#-G2#52+52#-G7-#4+-,D#+)h#-G2#3292D)0/2+-7D#-17O2<-)1J#

)F#-))D#452#D271+,+*#,+#,+F7+-5#G73#+)-#E22+#<D271DJ#32F,+23^#6)h2921.#-G212#,5#5-,DD#/4<G#h)1U#

D2F-#-)#3)#,+#-G,5#F,2D3.#,+#071-,<4D71#-)#E2--21#4+3215-7+3#-G2#/2<G7+,5/5#1250)+5,ED2#F)1#-G2#

2/21*2+<2#)F#-))D#452^#P)+*,-43,+7D#5-43,25.#hG,<G#712#/)12#7001)01,7-2#-G7+#<1)55=52<-,)+7D#

&$$
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5-43,25#-)#*7,+#,+5,*G-#)+#G)h#<)/0D2f#E2G79,)415#54<G#75#-))D#452#3292D)0#,+#,+F7+<J.#712#)F#

071-,<4D71 # ,/0)1-7+<2 # jY22+. # $S&&k^ # Z+2 # <G7DD2+*2 # F)1 # 3292D)0/2+-7D # 05J<G)D)*,5-5#

,+925-,*7-,+*#-G2#2/21*2+<2#)F#-))D#452#,5#-)#h)1U#,+#<D)52#<)DD7E)17-,)+#h,-G#3292D)0/2+-7D#

1)E)-,<,5-5^#"292D)0/2+-7D#1)E)-,<,5-5#G792#12<2+-DJ#E22+#522U,+*#-)#325,*+#71-,F,<,7D#5J5-2/5#

74-)+)/)45DJ # 3292D)0 # -))D # 452 # 7E,D,-,25 # j522 # F)1 # 2f7/0D2 # -G2 #0,)+221,+* # -G25,5 #h)1U # )F#

WD2f7+321 # @-)J-<G29. # $SSx. # 7+3 # -G2 # 54192J # )+ # -G2 # )+-)*2+J # )F # -))D # 452 # F)1 # <)*+,-,92#

3292D)0/2+-7D#1)E)-,<,5-5#)F#Q17+U#V421,+#2-#7D^.#$S&Tk^#Q,+3,+*5#)+#3292D)0/2+-#/7J#)FF21#

,+5,*G-5 # ,+-) #G)h # 1)E)-5 # <7+ # D271+ # 54<G # <)/0D2f # 7E,D,-25 #h,-G #/,+,/7D # ,+04-5 # F1)/ # -G2#

01)*17//215^ # i+ # 12-41+. # 3292D)0/2+-7D # 1)E)-,<5 # <7+ # 452 # 71-,F,<,7D # 5J5-2/5 # -) # -25- # -G2#

GJ0)-G2-,<7D#D271+,+*#/2<G7+,5/5#2f-17<-23#F1)/#2f021,/2+-7D#h)1U#h,-G#,+F7+-5#,+#)1321#-)#

921,FJ#-G2,1#<)G212+<2^

&$T
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&$l



?2F212+<25

WE1797+2D.#!^.#P297+=V)D35<G/,3-.#!^.#{#@-292+5)+.#A^#K^#j&nx%k^#W<-,)+#i/,-7-,)+'#IG2#

!71DJ#;G752#)F#i+F7+<J^#WN.I/%V0@0I5C?09+R%B=R%&ST$=&Sll^

W/E1)52. #@^#6^#j$SS&k^ #;7D2)D,-G,< # -2<G+)D)*J#7+3#G4/7+#29)D4-,)+^% 78.0980R %$#"R# &xlB=

&xCT^

K7D3h,+.#R^#A^#j&Bn%k^#W#+2h#F7<-)1#,+#29)D4-,)+^#ZN0%A?0,.8-9%P-+6,-I.:+.#TS.#ll&#lC&^

K713.#Y^#W^.#t74<D7,1.#R^.#j&nBlk^#IG2#<)//4+,<7-,92#<)+-2f-#)F#)EO2<-#/7+,04D7-,)+#,+#702#

7+3#G4/7+#734D-=,+F7+-#07,15^%J56,9-I%5E%f6?-9%)@5I6+.59%"<%!$(R#&B&=&nS^

K7112--.#!^.#"79,5.#!^.#>223G7/.#W^#j$SSxk^#P271+,+*#7E)4-#-))D5#,+#,+F7+<J^#V0@0I5C?09+-I %

1:K8N5I5HKR%B<!$(.#TC$=T%B^

K7-25. #!^. #(71+7,)+,. #P^. #{#t)D-2117. #t̂ # j&nxCk^ #IG2#7<H4,5,-,)+ #)F #021F)1/7-,925#01,)1 # -)#

5022<G^#X0,,.II31-I?0,%m6-,+0,IK.%$"R%$SC=$$l^

K7-25.#!^. #(71D5)+D432+.#t̂ . #{#K12-G21-)+. #i^ # j&nBSk^#;21<20-47D#W502<-5#)F#I))D#85,+*#,+#

i+F7+<J^#G9E-9+%]0N-@.5,%i%V0@0I5C?09+R%<!$(R%&$x=&lS^

K74/*71-+21.#6^#W^#7+3#Z7U25. #P^#A^#j$S&Tk.#i+925-,*7-,+*#-G2#?2D7-,)+#K2-h22+#i+F7+-5[#

A7+47D#W<-,9,-J#m,-G#ZEO2<-5#7+3#IG2,1#;21<20-,)+#)F#"J+7/,<#!92+-5^#i+F7+<J^#3),'#

&S^&&&&w,+F7^&$SSn

K2<U.#K^#K^#j&nBSk^#A9.?-I%+55I%S0N-@.5,^#>2hs)1U'#V71D7+3^

K2+-D2J=()+3,-.#t̂ .#@/,-G.#!^#Z^#j$S&Sk#W+,/7D#-))D#452'#(4112+-#32F,+,-,)+5#7+3#7+#4037-23#

<)/012G2+5,92#<7-7D)*^#]0N-@.56,R%"B=R%&BC=$$&^

K,1).#@^.#{#P25D,2.#W^#A^#j$SSxk^#i+F7+-5L#021<20-,)+#)F#*)7D=3,12<-23#7<-,)+5'#"292D)0/2+-#

-G1)4*G#<42=E7523#E))-5-1700,+*^#V0@0I5C?09+-I%78.0980R%"'jTk.#TxnXTnB^#

KOy1UD4+3.#"^#Q^#j$S&&k^#()*+,-,92#3292D)0/2+-'#W+#)9219,2h^#i+#;̂ #u2D7M)#j!3^k.#f-9/S55M%

5E%V0@0I5C?09+-I%1:K8N5I5HK^#ZfF)13.#8Y'#ZfF)13#8+,9215,-J#;1255^

K12421.#I^.#>3)4+3)4=6)<U2/E7.#A^#{#Q,5GD)<U.#t̂ #j$SSCk^#Q,15-#)E52197-,)+#)F#-))D#452#,+#

h,D3#*)1,DD75^#1L57%].5I5HKR%<R%$Sl&=$SlT^

K1)h+.#W^#P^#j&nnSk^#")/7,+=@02<,F,<#;1,+<,0D25#WFF2<-#P271+,+*#7+3#I17+5F21#,+#(G,D312+^#

W5H9.+.@0%78.0980R%"B!"(R%&Sx=&TT^

K)431274. # R^ # ;̂ . # { # K45G+2DD. # !^ #m^ # j$SSSk^ # @0,DD,+* # -G)4*G-5' # ()+F,*41,+* # 7--2+-,)+7D#

125)41<25#,+#,+F7+-5[#*)7D=3,12<-23#7<-,)+5^#G9E-9+%]0N-@.5,%i%V0@0I5C?09+R%$<jT=lk.#

ClT=C%%^

K45G+2DD.#!^#m^.#{#K)431274.#R^#;̂ #j&nnBk^#!f0D)1,+*#7+3#2f0D),-,+*#)EO2<-5#h,-G#-G2#G7+35#

341,+*#,+F7+<J^#i+#Y^#R^#()++)DDJ#j!3^k.%ZN0%C:K8N5S.5I5HK%5E%+N0%N-9/#j00^#&ll=&%&k^#

&$C
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P)+3)+#>mT#C?>.#!+*D7+3'#A7<#Y2,-G#;1255^

K45G+2DD.#!^#m^.#@,3/7+.#R^.#{#K14**21.#W^#!^#j$SS%k^#I17+5F21#7<<)13,+*#-)#-G2#/27+5#,+#

G4/7+#,+F7+-5'#IG2#52<12-#-)#*2+217-,92#-))D=452a#i+#t̂ #?)4f.#{#K^#K1,D#j!35^k.#7+590%

M9-CC.9H\%ZN0%9080::-,K%859/.+.59:%E5,%-%69.^60IK%N5?.9./%S0N-@.56,#j00^#TSTXT&xk^#

(7/E1,3*2.#8Y'#A<")+7D3#i+5-,-4-2#A)+)*170G#@21,25^

(7102+-21.#A^.#(7DD. #R^.#{#I)/752DD).#A^#j$SS$k^#8+3215-7+3,+*#_01,)1#,+-2+-,)+5g#2+7ED25#

-h)=J271=)D35#-)#,/,-7-,92DJ#D271+#7#<)/0D2f#-75U^ #WN.I/%V0@0I5C?09+R%=<!_(R#&lT&=

&ll&^#

(7102+-21.#A^.#WUG-71.#>^.#{#I)/752DD).#A^#j&nnBk^#Q)41-22+=#-G1)4*G#&B=/)+-G=)D3#,+F7+-5#

3,FF212+-,7DDJ # ,/,-7-2 # ,+-2+-,)+7D # 7+3 # 7<<,32+-7D # 7<-,)+5^ #G9E-9+ % ]0N-@.5, % -9/ %

V0@0I5C?09+R%$"j$k.#T&CXTTS^

(7102+-21. #A^. #>7*2DD. #Y^.#{#I)/752DD). #A^#j&nnBk^ #@)<,7D #<)*+,-,)+. # O),+-#7--2+-,)+. #7+3#

<)//4+,<7-,92#<)/02-2+<2#F1)/#n#-)#&C#/)+-G5#)F#7*2^#X595H,-CN:%5E%+N0%758.0+K %

E5,%20:0-,8N%.9%WN.I/%V0@0I5C?09+R%[<!B(R%,=9,.#&=&lT^

(G2+. # u^. #{ # @,2*D21. # ?^ # @^ # j$SSSk^ #W<1)55 # -G2 # *127- # 3,9,32' # E1,3*,+* # -G2 # *70 # E2-h22+#

4+3215-7+3,+*#)F#-)33D215[#7+3#)D321#<G,D312+[5#-G,+U,+*^ #X595H,-CN:%5E%+N0%758.0+K %

E5,%20:0-,8N%.9%WN.I/%V0@0I5C?09+R%[_!$(.#,=9,,.#&=n%^

(G2+*. #(^Y^. #{#@<G/4<UD21. #A^W^#j$SSB.#A71<Gk^ #W<-,)+=021<20-,)+#01)*1255# ,+# -))D#452#

3292D)0/2+-^#;7021#01252+-23#7-#-G2#"_+N%].099.-I%G9+0,9-+.59-I%W59E0,0980%59%G9E-9+ %

7+6/.0:.#t7+<)4921.#K(^

(G297D,21=@U)D+,U)FF. #@^ #{#P,5U7. # R^ #Z^ # j&nnTk^ #I))D #452 #EJ #h,D3 #7+3 #<70-,92 #2D20G7+-5^#

A9.?-I%]0N-@.56,R%B[R%$Sn=$&n^#

(D7f-)+. #P^ # R^. #Y22+. #?^. #A<(71-J. #A^ #!^ # j$SSTk^ #!9,32+<2 #)F #/)-)1 #0D7++,+* # ,+ # ,+F7+-#

127<G,+*#E2G79,)1̂ %1:K8N5I5H.8-I%78.0980R%"BR#TCl=C%^

(D7f-)+.#P^#R^.#A<(71-J.#A^#!^.#Y22+.#?^#j$SSnk^#@2DF=3,12<-23#7<-,)+#7FF2<-5#0D7++,+*#,+#-))D=

452#-75U5#h,-G#-)33D215^%G9E-9+%]0N-@.5,%V0@0I5C?09+R%<$.#$TS=$TT^

()++)DDJ. #Y^. #{ #"7D*D2,5G. #A^ # j&nBnk^ #IG2 # 2/21*2+<2 # )F # 7 # -))D=45,+* # 5U,DD # ,+ # ,+F7+<J^#

V0@0I5C?09+-I%1:K8N5I5HKR%$_![(R%Bnl=n&$^

()1E2--7.#"^.#{#K)O<MJU.#Y^#!^#j$SS$k^#i+F7+-5#12-41+#-)#-h)=G7+323#127<G,+*#hG2+#-G2J#712#

D271+,+*#-)#h7DU^%J56,9-I%5E%X5+5,%]0N-@.5,R%<B!"(R%BTXnC^

()1E2--7.#"^.#{#IG2D2+.#!^#j&nn%k^#IG2#3292D)0/2+-7D#)1,*,+5#)F#E,/7+47D#<))13,+7-,)+'#7#

3J+7/,<#021502<-,92^% J56,9-I%5E%)*C0,.?09+-I%1:K8N5I5HK\%f6?-9%10,80C+.59%-9/ %

10,E5,?-980R%$$!$(R%CS$=C$$^

&$%
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()f.#?^#Q^#W^.#{#@/,-5/7+.#W^#m^#j$SS%7k^#W<-,)+#0D7++,+*#,+#J)4+*#<G,D312+L5#-))D#452^#

V0@0I5C?09+-I%78.0980.%#R#%$BX%l&^

()f.#?^#Q^#W^.#{#@/,-5/7+.#W^#m^#j$SS%Ek^#67+3=452#021529217-,)+#,+#J)4+*#<G,D312+L5#452#)F#

7#50))+'#7#3J+7/,<#/)32D^

()f.#?^#Q^#W^.#{#@/,-5/7+.#W^#m^#j$SS%<k^#IG2#0D7++,+*#)F#-))D=-)=)EO2<-#12D7-,)+5#,+#J)4+*#

<G,D312+L5#452#)F#7#G))U^#V0@0I5C?09+-I%1:K8N5S.5I5HKR%B>R%&xBX&B%^#

(17,*.#(^#A^#7+3#P22.#"^#>^#j&nnnk^#>2)+7-7D#<)+-1)D#)F#54<U,+*#01255412'#29,32+<2#F)1#7+#

,+-1,+5,<#-74=*4,32^%)*C0,.?09+-I%],-.9%20:0-,8NR%"$BR#Tx&=TB$^

(,5E17.#V^.#{#V21*2DJ.#V^#j$SS%k#@)<,7D#D271+,+*#7+3#5)<,7D#<)*+,-,)+^#IG2#<752#F)1#0237*)*J^#

i+ #A4+7U7-7 # j23^k^ #1,580::0: % 5E % WN-9H0 % .9 % ],-.9 % -9/ %W5H9.+.@0 %V0@0I5C?09+T %

A++09+.59 % -9/ %10,E5,?-980# ÉÉi # j00^ # $ln=$xlk^ #ZfF)13. #8Y' #ZfF)13 #8+,9215,-J#

;1255^#

"22<U2.#t̂ #j$S&$k^#I))D=452#,+#-G2#E1)h+#E271#j`,:6:%-,8+5:k^#A9.?-I%W5H9.+.59R%"_%!B(R#x$C=

xTS^

"4+<7+.#R^.#{#Zh2+.#W^#A^#j$SSSk^#()//)+#12*,)+5#)F#-G2#G4/7+#F1)+-7D#D)E2#12<14,-23#EJ#

3,92152#<)*+,-,92#32/7+35^#Z,09/:%.9%P06,5:8.0980:R%$<.#lxCXlBT^

!D5+21.#K^#j$SSxk^#i+F7+-5[#,/,-7-,)+#)F#*)7D=3,12<-23#7<-,)+5'#-G2#1)D2#)F#/)92/2+-5#7+3#7<-,)+#

2FF2<-5^#A8+-%1:K8N5I5H.-%!A?:+(R%"$B!"(.#ll=Cn^

!/21J.#>^R^.#{#(D7J-)+.#>^@^#j$SSnk^#I))D#452#7+3#0GJ5,<7D#<)*+,-,)+#,+#E,135#7+3#/7//7D5^#

W6,,09+%QC.9.59%.9%P06,5S.5I5HKR%"#!"(.#$x=TT^

!552,DJ.#?^.#>732D.#R^.#{#Q7*713.#R^#j$S&Sk^#ZEO2<-#12-1,297D#-G1)4*G#)E52197-,)+7D#D271+,+*#,+#

B=#-)#&B=/)+-G=)D3#,+F7+-5^#G9E-9+%]0N-@.5,%i%V0@0I5C?09+R%<<!B(R#%nC=%nn^

!552,DJ.#?^#j$S&Sk^ #QS:0,@-+.9-I%I0-,9.9H%5E%90O%?-96-I%:M.II:%.9%+N0%E.,:+%+O5%K0-,:%5E%I.E0^#

;G^"^#3,5521-7-,)+.#8+,9215,-:#;71,5#"25<71-25^

!552,DJ.#?^.#?7-=Q,5<G21.#P^.#Z[?2*7+#R^#Y^.#{#Q7*713.#R^#j,+#0120k^#P74*G,+*#E7E,25#3)#,-b

Q7*713. # R^. # QD)127+. # (^. # ?7-=Q,5<G21. # P^. # { # Z[?2*7+. # R^Y^ # j,+ # 0120k^ #mG2+ # 3) # ,+F7+-5#

4+3215-7+3#-G7-#-G2#071-5#)F#<)/0)5,-2#)EO2<-5#/)92#-)*2-G21#a

Q7*713.#R^.#{#R7<H42-.#W^#ŝ #j&nBnk^#Z+52-#)F#K,/7+47D#())13,+7-,)+#7+3#@J//2-1J#921545#

W5J//2-1J#)F#A)92/2+-^%G9E-9+%]0N-@.5,%-9/%V0@0I5C?09+R%"$.#$$n=$T%^

Q7*713.#R^.#{#P)<U/7+.#R^#R^#j$S&Sk^#(G7+*2#,+#,/,-7-,)+#F)1#)EO2<-#/7+,04D7-,)+#E2-h22+#&S#

7+3#&$#/)+-G5#)F#7*2^#V0@0I5C?09+-I%1:K8N5S.5I5HKR%_$!"(.#nS=nn^#

Q7*713.#R^.#{#A71U5.#W^#j$SSSk^#8+,/7+47D#7+3#E,/7+47D#7+3#-G2#755255/2+-#)F#G7+323+255#

,+#-)33D215^#V0@0I5C?09+-I%78.0980R%<!$(.#&Tx=&lx^

&$x
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Q7*713.#R^.#{#;2M:.#W^#j&nnxk^#W*2#(G7+*25#,+#i+-21D,/E#()40D,+*#7+3#-G2#"292D)0/2+-#)F#

K,/7+47D#())13,+7-,)+^%J56,9-I%5E%X5+5,%]0N-@.5,R%$#!<(.#&nn=$SB^

Q7*713.#R^.#?7-=Q,5<G21.#P^.#{#Z[?2*7+.#R^Y^#j$S&$k^#()//2+-#D2#E:E:#7<<N32=-=,D#`#D7#+)-,)+#

3[)4-,Da#)9E-980R%[Bj&k.#xT=Bl^

Q7--)1,. # ;̂ . # K1292*D,21,. # ?^. # K)5<). #W^. #A71M)<<G,. #>^. # !552,DJ. # !^ #{ #Q7*713. # R^ # j$SSBk^#

ZE52197-,)+7D#D271+,+*#)F#-))D=452#,+#G4/7+#,+F7+-5#7+3#/7<7H425^ #A8-/0?K%1,0::%

9,2h23#)+#$%wS$w&S#ã#G--0'wwhhh^,<5^F)1-G^*1w/7-G25,5w;70215w07021i!!!$SSB^03F

Q17*75MJ.#"^#A^.#P,4.#]^.#m1,*G-.#K^#m^.#WDD2+.#W^.#K1)h+.#(^#m^.#{#t,57DE21*G,.#!^#j$S&Tk^#

m,D3#K271323#(704<G,+#A)+U2J5#j7-C-Y6:%I.S./.95:6:k#@-17-2*,<7DDJ#;D7<2#>4-5#,+#7#

@-7ED2#;)5,-,)+#341,+*#>4-=(17<U,+*^%1L57%QP)R%>!$(.#0^#2C%&B$^

V215)+.#@^#W^#{#m))3h713.#W^#P^#j$S&$k^#W#<D7h#,5#D,U2#/J#G7+3'#()/071,5)+#5400)1-5#*)7D#

7+7DJ5,5#,+#,+F7+-5^#W5H9.+.59R%"$$R#&B&=&n$^

V252DD. #W^#7+3#iD*. #Q^ #P^ #j&nlTk #G9E-9+ %-9/%WN.I/%.9% +N0%W6I+6,0%Z5/-KT%ZN0%46./-980%5E %

V0@0I5C?09+ % .9 % f5?0 % -9/ % P6,:0,K % 78N55I^ # >2h #s)1U' # 671021 # 7+3 # K1)-G215#

;4ED,5G215^

V,E5)+.#!^#R^#j&nBBk^#!f0D)17-)1J#E2G79,)1#,+#-G2#3292D)0/2+-#)F#021<2,9,+*.#7<-,+*#7+3#-G2#

7<H4,1,+*#)F#U+)hD23*2^#A996-I%20@.0O%5E%1:K8N5I5HKR#Tn.#0#&=l&^

V,E5)+.#R^#R^#j&n%%k^%ZN0%:09:0:%859:./0,0/%-:%C0,80C+6-I%:K:+0?:^#K)5-)+'#6)4*G-)+=A,FFD,+^

V,E5)+. # R^ # R^ # j&nxnk^ #ZN0 % 085I5H.8-I % -CC,5-8N % +5 % C0,80C+.59^ # 6,DD537D2. # >R' # P7h12+<2#

!1DE74/#W55)<,7-25

V,E5)+.#!^#R^#{#;,<U.#W^#"^#j$SSSk. #A9%)85I5H.8-I%ACC,5-8N%+5%10,80C+6-I%L0-,9.9H%-9/ %

V0@0I5C?09+.#ZfF)13#8+,9215,-J#;1255.#>2h#s)1U^

07-,2+-5#7+3#G27D-GJ#071-,<,07+-5#hG)#G792#3,Få<4D-,25#,+#-))D#452#

V)D32+E21*.#V^.#671-/7++=@<G/,3.#Y^.#@�121.#Q^.#"74/�DD21.#A^.#{#621/53y1F21.#R^#j$SSxk^#

IG2#,/07<-#)F#3J52f2<4-,92#5J+31)/2#)+#452#)F#-))D5#7+3#-2<G+,<7D#329,<25^#W5,+0*R %

B<.#l$lXlTC^

V))37DD. #R^ #j&nB%k^ #ZN0%8N.?C-9c00:%5E%45?S0T%W-?S,./H0. #AW'#K2DU+70#;1255.#6719713#

8+,9215,-J^

V12,F.#A^#P^.#{#>223G7/.#W^#j$S&&k^#IG2#3292D)0/2+-#)F#G4/7+#-))D#452#,+#271DJ#D,F2^#i+#

A<()1/7<U. #I^ # j!3^k^ #Z55I % 6:0 % -9/ % 8-6:-I % 85H9.+.59. # j00^ # C&=%Bk^ #ZfF)13. #8Y'#

ZfF)13#8+,9215,-J#;1255^

V12+,21.#W^#j&nB&k^#P7#ç/)-1,<,-:#D,E:1:2ç#071#F,f7-,)+#/7+42DD2#32#D7#+4H42#74#<)415#325#

012/,N125#52/7,+25#32#D7#9,2^#A,8N.@0:%U,-9F-.:0:%/0%1D/.-+,.0.#<>R%CCx=C%$^
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V47O713).#R^#R^.#{#m))3h713.#W^#P^#j$SSlk^#i5#7*2+<J#5U,+=3220a#@41F7<2#F27-4125#,+FD42+<2#

,+F7+-5L#52+5,-,9,-J#-)#*)7D=3,12<-23#7<-,)+^#G9E-98KR%[.#T%&XTBl^#

V421,+.#Q^.#Y1�*21.#>^.#{#Y17F-. #"^#j$S&Tk^#W#@4192J#)F#-G2#Z+-)*2+J#)F#I))D#852'#Q1)/#

@2+5)1,/)-)1 #!f021,2+<2 # -) #;D7++,+*^ #G)))%ZT %A6+595?56: %X09+-I %V0@0I5C?09+R %

_!"(R#&B=lC^

V215)+.#@^#W^#{#m))3h713.#W^#P^#j$S&$k^#W#<D7h#,5#D,U2#/J#G7+3'#()/071,5)+#5400)1-5#*)7D#

7+7DJ5,5#,+#,+F7+-5^#W5H9.+.59R%"$$.#&B&=&n$^

67/D,+.#R^#Y^.#67DD,+7+.#!^#t̂ .#{#m))3h713.#W^#P^#j$SSBk^#")#75#,#3)'#{=/)+-G=)D3#,+F7+-5 #

52D2<-,92DJ#1201)34<2#)-G215L#*)7D5^#V0@0I5C?09+-I%78.0980R%""jlk.#lBxXlnl^

67J75G,.#A^#{#A7-54M7h7.#I^#$SST^#()*+,-,92#3292D)0/2+-#,+#)EO2<-#/7+,04D7-,)+#EJ#,+F7+-#

<G,/07+M225^#A9.?-I%W5H9.+.59R%[R#$$C=$TT^

620021.#;̂ #V^.#m2DD5.#"^#P^.#{#PJ+<G.#(^#j$SSCk^#;12+7-7D#-G4/E#54<U,+*#,5#12D7-23#-)#0)5-+7-7D#

G7+323+255^#P06,5C:K8N5I5H.-R%B<!<(R#T&T=T&C^

6250)5.#@^#R^.#K7,DD71*2)+.#?^#j$SS&k^#i+F7+-5L#U+)hD23*2#7E)4-#)<<D45,)+#7+3#<)+-7,+/2+-#

292+-5#'#W#54101,5,+*#3,5<1207+<J^#1:K8N5I5H.8-I%78.0980R%"$%!$(R#&l&=&lx^

6250)5.#@^#R^#{#K7,DD71*2)+.#?^#j$SS%k^#":<7D7*2#,+#,+F7+-5[#1275)+,+*#7E)4-#)<<D45,)+#7+3#

<)+-7,+/2+-#292+-5'#()+921*,+*#29,32+<2#F1)/#7<-,)+#-75U5^#W5H9.+.59R%##R#KTl=Kl&T

64+-.#V^#?^#&nn%^#A7+4F7<-412#7+3#452#)F#G))U=-))D5#EJ#>2h#(7D23)+,7+#<1)h5^ #P-+6,0R %

<=#R#$ln=$C&^

i+)42=>7U7/417. # >^ # { #A7-54M7h7. # I^ # &nnx^ # "292D)0/2+- # )F # 5-)+2 # -))D # 452 # EJ # h,D3#

<G,/07+M225#j1-9%+,5HI5/K+0:k^#J56,9-I%5E%W5?C-,-+.@0%1:K8N5I5HKR%"""R#&Cn=&xT^#

i5G,E75G,.#6^.#6,G717.#@^#{#i1,U,.#W^#j$SSSk^#W<H4,5,-,)+#7+3#3292D)0/2+-#)F#/)+U2J#-))D=452'#

K2G79,)17D#7+3#U,+2/7-,<#7+7DJ525^#W-9-/.-9%J56,9-I%1NK:.5I5HK%1N-,?-85I5HKR%=>.#

nCBXn%%^

Y7G15.#K^#W^.#R4+*.#m^#;̂ .#{#P)<U/7+.#R^#R^#j$S&$k^#mG7-#,5#-G2#1)D2#)F#,+F7+-#E7+*,+*#,+#-G2#

3292D)0/2+-#)F#-))D#452^#)*C0,.?09+-I%],-.9%20:0-,8NR%$">R#T&C=T$S^

Y22+.#?^#j$S&&k^#IG2#3292D)0/2+-#)F#01)ED2/#5)D9,+*#,+#J)4+*#<G,D312+'#7#<1,-,<7D#<)*+,-,92#

5U,DD^%A996-I%20@.0O%5E%1:K8N5I5HKR%[$R#&=$&^

Y2+h713.#K^.#@<GD)2*D.#(^.#?4-M.#(^#m2,1.#W^#@^.#K4*+J71.#I^#{#Y7<2D+,U.#W^#j$S&&k^#Z+#-G2#

29)D4-,)+71J#7+3#)+-)*2+2-,<#)1,*,+5#)F# -))D=)1,2+-23#E2G79,)1#,+#>2h#(7D23)+,7+#

<1)h5# jW5,@6:%?590/6I5./0:k^ #].5I5H.8-I %J56,9-I %5E % +N0 %L.990-9 %758.0+KT %"'$!B(R%

BxS=Bxx^

Y2+h713.#K.#?4-M.#(.#m2,1.#W#W#@#{#Y7<2D+,U.#W#j$SS%k^#"292D)0/2+-#)F#-))D#452#,+#>2h#

&$n
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(7D23)+,7+#<1)h5'#,+G21,-23#7<-,)+#07--21+5#7+3#5)<,7D#,+FD42+<2^ #A9.?-I%]0N-@.56, %

=$R#&T$n=&TlT^

Y,//21D2.#A^.#A,<U.#P^W^.#A,<G2D.#V^Q#j&nnCk^#K,/7+47D#1)D2=3,FF212+-,7-23#-)J#0D7J#341,+*#

,+F7+<J^%G9E-9+%]0N-@.5,%i%V0@0I5C?09+R%">.#$nn=TSx^

Y,1`DJ.#i^ #j$SSnk^#IG2#2FF2<-#)F#-G2#/)32DL5#01252+<2#7+3#)F#+2*7-,92#29,32+<2#)+#,+F7+-5L#

52D2<-,92#,/,-7-,)+^%J56,9-I%5E%)*C0,.?09+-I%WN.I/%1:K8N5I5HKR%"'$!"(R#&l=$C^#

YyGD21.#m^#j&n$Ck^%ZN0%?09+-I.+K%5E%-C0:T%P)+3)+'#Y2*7+#;74D.#I12+<G.#{#I14E+21̂

P2F2E912.#P^.#>,<)D7U7U,5.#>^.#{#K),12.#"^#j$SS$k^#I))D5#7+3#E17,+5#,+#E,135^#]0N-@.56,R%"<#R%

nTn=nxT^

P2*17,+. #P^. #"25-12E2<HM. #W^.#{#V29215. #m^#j$S&$k^ #IG2#1)D2#)F#*)7D=3,12<-23#E2G79,)1# ,+#

7--2+-,)+#7--1,E4-,)+#,+#<G,D312+^#J56,9-I%5E%)*C0,.?09+-I%WN.I/%1:K8N5I5HKR%""$.#TC&=

TCn^

P)<U/7+. # R^ # R^ # j$SSSk^ #W# 021<20-,)+=7<-,)+ # 021502<-,92 # )+ # -))D # 452 # 3292D)0/2+-^ #WN.I/ %

V0@0I5C?09+R%="!"(R#&Tx=&ll^

A<()1/7<U.#I^.#6)21D.#(^.#{#K4--21F,DD.#@^#W^#j$S&&k^%Z55I%6:0%-9/%8-6:-I%85H9.+.59^#ZfF)13'#

ZfF)13#8+,9215,-J#;1255^

A7++.#R^.#@71*27+-.#K^P^.#m7-5)+=(7005.#R^R^.#V,E5)+.#]^W^.#62,-G745.#A^?^.#()++)1.#?^(^.#

7+3#;7--215)+.#!^#j$SSBk^#mGJ#3)#3)D0G,+5#<711J#50)+*25a#1L57%QP)R#<.#2TB%B^

Q14-G.#K^.#{#6)G/7++.#V^#j&nn%k^#>25-#E4,D3,+*#E2G79,)1#,+#-G2#*127-#7025'#-G2#*127-#D270#

F)1h713a#i+#A<V12h.#m^(^.#A71<G7+-.#P^Q^.#{#>,5G,37.#I^#j!35^k#4,0-+%AC0%758.0+.0:.#

j00^#$$C=$lSk^#(7/E1,3*2.#8Y'#(7/E1,3*2#8+,9215,-J#;1255^

A7<2DD,+,#@^.#A717+25,#A^.#K)+,+,#P^.#@,/)+2#P^.#?)MM,#@^.#Q21171,#;̂ Q^.#Q)*755,#P^#j$S&$k^#

i+3,9,347D # 7+3 # 5)<,7D # D271+,+* # 01)<25525 # ,+9)D923 # ,+ # -G2 # 7<H4,5,-,)+ # 7+3#

*2+217D,M7-,)+ # )F # -))D=452 # ,+ #/7<7H425^ #1N.I5:5CN.8-I % Z,-9:-8+.59: % 5E % +N0 %25K-I %

758.0+KR%]T%<[=.#$l=T%^

A7-G25)+.#!^#j&nT&k^#W#5-43J#)F#01)ED2/#5)D9,+*#,+#0125<G))D#<G,D312+^#WN.I/%V0@0I5C?09+R %

$.#$l$=$%$^#

A<(71-J.#A^#!^.#(D,F-)+.#?^#Y^.#{#()DD713.#?^#?^#j&nnnk^#;1)ED2/#5)D9,+*#,+#,+F7+<J'#-G2#

2/21*2+<2#)F#7+#7<-,)+#0D7+^%V0@0I5C?09+-I%1:K8N5I5HKR%<_!B(R%&Sn&=&&S&^

A<(71-J.#A^#!^.#(D,F-)+.#?^#Y^.#{#()DD713.#?^#?^#j$SS&k^#IG2#E2*,++,+*5#)F#-))D#452#EJ#,+F7+-5#

7+3#-)33D215T%G9E-98KR%$R%$TT=$C%^

A<V12h. #m^ # j&nn$k^ #WN.?C-9c00: % ?-+0,.-I % 86I+6,0\ % G?CI.8-+.59: % E5, % N6?-9 % 0@5I6+.59^#

(7/E1,3*2#8+,9215,-J#01255.#(7/E1,3*2^

&TS
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A<V12h. #m^(^. #A71<G7+-. # P^Q^ #{ #>,5G,37. # I^ # j&nn%k^ #4,0-+ %AC0 % 758.0+.0:. # (7/E1,3*2#

8+,9215,-J#;1255#jT$B#00k.#(7/E1,3*2^

A2D-M)FF. #W^ #>^ # j&nBBk^ # i+F7+- # ,/,-7-,)+#7+3#/2/)1J' #+,+2=/)+-G=)D35 # ,+ # ,//23,7-2 #7+3#

32F21123#-25-5^#WN.I/%V0@0I5C?09+R%_#R#$&xX$$C^#

A2D-M)FF.#W^#>^#j&nnCk^#8+3215-7+3,+*#-G2#,+-2+-,)+5#)F#)-G215'#?2=2+7<-/2+-5#)F#,+-2+323#

7<-5#EJ#&B=/)+-G=)D3#<G,D312+^#V0@0I5C?09+-I%1:K8N5I5HKR%<".#BTBXBCS^#

A)1). # !^. # { # Q124+32+E21*. # !^ # j&n$&k^ # "21 #A)1)5<G2 # 8/UD7//214+*5=12FD2f # 4+3 # 375#

K143M,+5=U,5<G2 # >7<GU2+M2,<G2+ # 7D5 # ?2FD2f2 # 325 # @24*D,+*57D-215^ #Xn98N090, %

X0/.c.9.:8N0%g58N093:8N,.E+R%[>T

>7E25G,/7.#(^.#Y4+,J)5G,.#ŝ .#{#P4+*712DD7.#A^#j$SS%k^#W370-,92#E)3J#5<G2/7#F)1#1)E)-,<#

-))D=452^#A/@-980/%25S5+.8:R%$'!"'(.#&&SC=&&$%^

>7*2DD.#Y^.#ZD*4,+.#?^#@^.#7+3#I)/752DD).#A^#j&nnTk^#;1)<25525#)F#5)<,7D#D271+,+*#,+#-G2#-))D#

452#)F#<G,/07+M225#j1-9%+,5HI5/K+0:k#7+3#G4/7+#<G,D312+#jf5?5%:-C.09:k^ #J56,9-I %

5E%W5?C-,-+.@0%1:K8N5I5HKR%"'=j$k.#&xl=&B%^

>,2D52+. #A^. #@,/<)<U.#V^. #{#R2+U,+5. #P^ #j$SSBk^ #IG2#2FF2<- #)F#5)<,7D#2+*7*2/2+-#)+#$l=

/)+-G=)D35[#,/,-7-,)+#F1)/#D,92#7+3#-2D29,523#/)32D5^#V0@0I5C?09+-I%78.0980R%""!_(R%

x$$=xT&^

Z5,417U.#Q^.#R711J.#(^.#P25)413.#A^.#K74/713#R^.#{#P2#V7DD.#"^#j$S&Tk^#A2<G7+,<7D#01)ED2/=

5)D9,+* # 5-17-2*,25 # ,+ # D2F-=E17,+ # 37/7*23 # 07-,2+-5 # 7+3 # 7017f,7 # )F # -))D # 452^#

P06,5C:K8N5I5H.-R%G--0'ww3f^3),^)1*w&S^&S&%wO^+241)05J<G)D)*,7^$S&T^S%^S&x^

;7--215)+.#!^ #A^#{#A7++.#R^ #P))U.#+)#G7+35b#Z02+#0221#<)//2+-71J#-) #t7252+.#Y^#IG2#

<)*+,-,92#E7525#)F#G4/7+#-))D#452^#]0N-@.5,-I%-9/%S,-.9%:8.0980:R%<_.#$STX$%$^

;,7*2-. # R^ # j&nC$k^ #ZN0 % 5,.H.9: %5E % .9+0II.H0980 % .9 % 8N.I/,09# jA^ #())U. #I17+5^k^ #>2h #s)1U'#

>)1-)+^#jZ1,*,+7D#h)1U#04ED,5G23#&nT%k^

?7-=Q,5<G21.#P^.#Z[?2*7+.#R^#Y^.#{#Q7*713.#R^#j$S&$7k^#IG2#!/21*2+<2#)F#-))D#452#341,+*#-G2#

52<)+3#J271#)F#D,F2^%J56,9-I%5E%)*C0,.?09+-I%WN.I/%1:K8N5I5HKR%""<!<(R%llS=ll%^

?7-=Q,5<G21 # P. # Z[?2*7+ # RY. # { # Q7*713 # R^ # j$S&$Ek^ # 67+323+255 # ,+ # ,+F7+-5[ # -))D # 452^#

V0@0I5C?09+-I%1:K8N5S.5I5HK.#,+#01255^#

?7-=Q,5<G21.#P^.#Z[?2*7+.#R^#Y^.#{#Q7*713.#R^#t,547D#7--2+-,)+#,+#7#/27+5=2+3#-75U'#-G2#<752#)F#

/4D-,0D2#5-1,+*5#j:6S?.++0/k^

?,<G7135)+.#6^#A^#j&nT$k^#IG2#*1)h-G#)F#7370-,92#E2G79,)1#,+#,+F7+-5'#W+#2f021,/2+-7D#5-43J#

7-#5292+#7*2#D292D5^#4090+.8%1:K8N5I5HK%X595H,-CN:.#Éii.#&nC=TCx^

@7*2.#Y^#"^.#{#K7D3h,+.#"^#W^#j$S&&k^#",52+-7+*D,+*#-G2#5)<,7D#7+3#-G2#0237*)*,<7D#,+#,+F7+-5[#

&T&
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D271+,+*#7E)4-#-))D=452^#758.-I%V0@0I5C?09+R%$'.#B$C=Bll^#

@<GD25,+*21. #A^. # { # P7+*21. # R^ # j&nnnk^ # i+F7+-5L3292D)0,+* # 2f02<-7-,)+5 # )F # 0)55,ED2 # 7+3#

,/0)55,ED2#-))D=452#292+-5#E2-h22+#7*25#B#7+3#&$#/)+-G5^ #V0@0I5C?09+-I%78.0980.#

$!$(.#&nC=$SC^

@<G/4<UD21.#A^#W^#j$S&&k^#;21<20-47D=/)-)1#12D7-,)+5#,+#)E9,)45#7+3#+)+=)E9,)45#3)/7,+5'#

W#G,5-)1J#7+3#129,2h^#i+#;̂ #u2D7M)#j!3^k. #f-9/S55M%5E%V0@0I5C?09+-I%1:K8N5I5HK^#

ZfF)13.#8Y'#ZfF)13#8+,9215,-J#;1255^

@223.#W^#A^.#{#KJ1+2.#?^#m^#j$S&Sk^#W+,/7D#-))D#452^#W6,,09+%].5I5HKR%$'R%&ST$=&STn^

@/,-G. #P^K^. #IG2D2+. #!^ # j$SSTk^ #"292D)0/2+- #75 #7 #3J+7/,< #5J5-2/^ #Z,09/: % .9 %W5H9.+.@0 %

78.0980:R%=.#TlTXTlB^

@/,-5/7+. #W^ #m^. # { # ()f. # ?^ # Q^ #W^ # j$SSBk^ # ;21529217-,)+ # ,+ # -))D # 452' #W# h,+3)h # F)1#

4+3215-7+3,+*#-G2#3J+7/,<5#)F#-G2#7<-,)+=52D2<-,)+#01)<255^%G9E-98KR%"<!<(.#$ln=$%n^

@/,-5/7+. #W^ #m^. #{#()1E2--7. #"^ # j$S&Sk^ #W<-,)+ # ,+ # ,+F7+<J' #;21502<-,925. # <)+<20-5. # 7+3#

<G7DD2+*25^ # i+ # V^ # K12/+21 #{ #I^ #m7<G5 # j!35^k. #]I-8MO0II % f-9/S55M % 5E % G9E-9+ %

/0@0I5C?09+%!$9/%0/.+.59(^#KD7<Uh2DD^

@)//219,DD2#{#m))3h713#j$SSCk^#;4DD,+*#)4-#-G2#,+-2+-,)+7D#5-14<-412#)F#7<-,)+'#-G2#12D7-,)+#

E2-h22+#7<-,)+#01)<255,+*#7+3#7<-,)+#01)34<-,)+#,+#,+F7+<J^#W5H9.+.59.%#_.#0^#&=TS^#

@)/)*J,.#!^.#W17.#(^.#?7-=Q,5<G21.#P^.#Z[?2*7+.#R^#Y^.#{#Q7*713.#R^#j54E/^k^#i+F7+-5#E2+2F,-#

/)12#F1)/#Q4+<-,)+#F7/,D,71,M7-,)+#-G7+#)EO2<-#F7/,D,71,M7-,)+#hG2+#D271+,+*#-)#452#7#

-))D^#W#D)+*,-43,+7D#5-43J^

@02DU2. # !^. #K12,+D,+*21. #Y^ #A7<)/E21. # R^. # R7<)E5)+. #Y^ # j&nn$k^ #Z1,*,+5 # )F #Y+)hD23*2^#

1:K8N5I5H.8-I%20@.0OR%##%!B(.#0#%SC=%T$

@02DU2.#!^.#{#t7+#32#m7DD2.#V^#j&nnTk^#;21<2,9,+*#7+3#1275)++,+*#7E)4-#)EO2<-5'#,+5,*G-5#

F1)/#,+F7+-5^#i+#>^#!,D7+.#m^#K12h21#{#?^#A<(71-GJ#j!35^k. #7C-+.-I%,0C,0:09+-+.59%

j00^#&T$=&%&k^#ZfF)13'#KD7<Uh2DD^

@02+<21.#R^#;̂ .#t212,OU2+.#K^.#",231,<G.#Q^#R^.#{#IG2D2+.#!^#j$SSSk^#;)5-412#7+3#-G2#2/21*2+<2#

)F#/7+47D#5U,DD5^#V0@0I5C?09+-I%78.0980R%<!$(.#$&%=$TT^

@-^ #W/7+-. #?^ #{#6)1-)+. #I^ # j$SSBk^ #?29,5,-,+* # -G2 #32å+,-,)+#)F #7+,/7D # -))D #452^ #A9.?-I%

]0N-@.56,R%=_.#&&nn=&$SB^

@-)2-.#V^#{#@+J321.#P^#6^#IG2#1)D2#)F#2f2<4-,92#<)+-1)D#,+#-))D#452^#Z02+#0221#<)//2+-71J#-)#

t7252+.#Y^#IG2#<)*+,-,92#E7525#)F#G4/7+#-))D#452^#]0N-@.5,-I%-9/%S,-.9%:8.0980:R%<_.#

$STX$%$^

@-)J-<G29.#W^#j$SSxk^ #25S5+%+55I%S0N-@.5,\%A%/0@0I5C?09+-I%-CC,5-8N%+5%-6+595?56:%+55I %

&T$
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6:0T#;G^"^#3,5521-7-,)+.#()DD2*2#)F#()/04-,+*.#V2)1*,7#i+5-,-4-2#)F#I2<G+)D)*J^

I)/752DD).#A^#{#(7DD.#R^#j&nnxk^#1,.?-+0%W5H9.+.59^#>2h#s)1U'#ZfF)13#8+,9215,-J#;1255^

I)/752DD).#A^#j&nnnk^#ZN0%W6I+6,-I%Q,.H.9:%5E%f6?-9%W5H9.+.59^#6719713#8+,9215,-J#;1255^

I)1,*)2. #I^ # j&nBCk^ #()/071,5)+#)F #)EO2<- #/7+,04D7-,)+ #7/)+* #xl# 502<,25 #)F #+)+=G4/7+#

01,/7-25^#1,.?-+0:R%$[.#&B$X&nl^

8M*,1,5. # i^ # (^. # { # 64+-. # R^ # A^ # t̂ # j&nxCk^ #A::0::?09+ % .9 % .9E-98K % \ % 5,/.9-I % :8-I0: % 5E %

C:K8N5I5H.8-I%/0@0I5C?09+^#81E7+7'#8+,9215,-J#)F#iDD,+),5#;1255^

t7252+.#Y^#j$S&$k^#IG2#<)*+,-,92#E7525#)F#G4/7+#-))D#452^ #]0N-@.5,-I%-9/%],-.9%78.0980:.#

<_!B(.#$ST=$&B^

97+ # P224h2+. # P^. # @/,-5/7+. #W^. # { # 97+ # P224h2+. # (^ # j&nnlk^ #WFF)137+<25. # 021<20-47D#

<)/0D2f,-J.#7+3#-G2#3292D)0/2+-#)F#-))D#452^ #J56,9-I%5E%)*C0,.?09+-I%1:K8N5I5HK\ %

f6?-9%10,80C+.59%-9/%10,E5,?-980R%$'!"(.#&xl=&n&^

97+#?))+.#"^.#t7+#"21#Y7/0.#R^.#@-22+E21*2+.#K^#j$SSTk^#()+5-17,+-5#,+#<G,D312+L5#D271+,+*#-)#

452#50))+5^#i+'#@792D5E21*G.#V^.#"79,35.#Y^.#97+#321#Y7/0.#R^.#K2++2--.#@^#j!35^k^#

V0@0I5C?09+%5E%X5@0?09+%W55,/.9-+.59%.9%WN.I/,09\%ACCI.8-+.59:%.9%+N0%U.0I/%5E %

),H595?.8:R%f0-I+N%78.0980:%-9/%7C5,+.#j00^#xCXnTk^#P)+3)+.#8Y'#?)4-D23*2^

t74<D7,1.#R^#{#K713.#Y^#W^#j&nBTk^#"292D)0/2+-#)F#/7+,04D7-,)+5#h,-G#)EO2<-5#,+#702#7+3#

G4/7+#,+F7+-5^#J56,9-I%5E%f6?-9%%)@5I6+.59R%"$.#%T&=%lC^#

t74<D7,1.#R^#j&nnTk^#I))D#452.#G7+3#<))0217-,)+#7+3#-G2#3292D)0/2+-#)F#)EO2<-#/7+,04D7-,)+#,+#

G4/7+#7+3#+)+=G4/7+#01,/7-25^#i+#W^#Y7D921E)21.#K^#6)0U,+5#{#?^6^#V24M2#j!35^k.#

X5+5,%/0@0I5C?09+%.9%0-,IK%-9/%I-+0,%8N.I/N55/\%L59H.+6/.9-I%-CC,5-8N0:#j00^#$SC=

$&%k^#(7/E1,3*2#'#(7/E1,3*2#8+,9215,-J#;1255^

t,57DE21*G,.#!^.#{#P,/)+*2DD,.#P^#j&nnlk^#P7<U#)F#()/012G2+5,)+#)F#<7452=2FF2<-#12D7-,)+5#,+#

-))D=45,+*#<704<G,+#/)+U2J5#jW0S6:%-C0II-k^ #J56,9-I%5E%W5?C-,-+.@0%1:K8N5I5HKR %

"'>.&CX$$^

9)+#6)F5-2+.#(^#j$S&Tk^#W<-,)+#,+#i+F7+<J'#W#F)4+37-,)+#F)1#()*+,-,92#"292D)0/2+-^#i+#m^#

;1,+M.#A^#K2,521-.#{#W^#621h,*#j!35^k. #A8+.59%:8.0980\%U569/-+.59:%5E%-9%0?0,H.9H %

/.:8.CI.90%j00^#$CC=$BSk^#(7/E1,3*2.#AW'#AiI#;1255^

9)+#6)F5-2+.#(^.#?y++H9,5-.#P^#j&nBBk^#;120717-,)+#F)1#*1750,+*#7+#)EO2<-'#7#3292D)0/2+-7D#

5-43J^ #J56,9-I%5E%)*C0,.?09+-I%1:K8N5I5I5HK\%f6?-9%10,80C+.59%-9/%10,E5,?-980.#

"B.#%&S=%$&^

9)+#6)F5-2+.#(^#j$SSxk^#W<-,)+#,+#3292D)0/2+-^#V0@0I5C?09+-I%78.0980R%"'%!"(.#Cl=%S^#

9)+#6)F5-2+.#(^#j$SSlk^#W+#7<-,)+#021502<-,92#)+#/)-)1#3292D)0/2+-^ #Z,09/:%.9%W5H9.+.@0 %

&TT
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78.0980R%>.#$%%X$x$^

9)+ # 6)F5-2+. # (^ # j&nBlk^ # "292D)0/2+-7D # <G7+*25 # ,+ # -G2 # )1*7+,M7-,)+ # )F # 012=127<G,+*#

/)92/2+-5^#V0@0I5C?09+-I%1:K8N5I5HKR%$'.#TxBXTBB^

m,DD7--5.#;̂ #j&nnnk^#;4DD,+*#7#5400)1-#-)#12-1,292#7#3,5-7+-#)EO2<-^#V0@0I5C?09+-I%1:K8N5I5HK.#

<_!<(.#%C&=%%x^

m,DD7-5.#;̂ #j&nBlk^#IG2#@-7*2=it#,+F7+-[5#5)D4-,)+#)F#01)ED2/5#12H4,1,+*#-G2#452#)F#5400)1-5^#

G9E-9+%]0N-@.5,%-9/%V0@0I5C?09+R%=R#&$C=&Tl^

m)DFF.##;̂ #6^.#j&n%Bk^#IG2#521,7D#)1*7+,M7-,)+#)F#54<U,+*#,+#-G2#J)4+*#,+F7+-^#10/.-+,.8:.#B$![(.#

nlT=nC%^

m))3h713. #W^ #P^. #@)//219,DD2. # R^W^. #V215)+. #@^. #62+3215)+. #W^ #A^#!^. #{#K4125G. # R^ #@^#
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Comment le bébé accède-t-il à la notion d’outil ?

Jacqueline FAGARD1, Lauriane RAT-FISCHER1

et Kevin O’REGAN1

RÉSUMÉ

L’utilisation d’un outil permet de dépasser les limites de son propre corps pour
interagir avec l’environnement. Après avoir appris à contrôler sa main pour
prendre des objets, le bébé découvre peu à peu qu’un objet peut permettre
d’agir sur un autre objet. Dans cet article nous nous intéressons à la fonction
particulière de l’outil qui permet de rapprocher un objet présenté hors de portée.
Nous passons d’abord en revue les comportements précurseurs de cette habileté,
comme l’utilisation de moyens intermédiaires pour atteindre un but secondaire
(means-end), ainsi que les premières études consacrées à l’utilisation d’outil pour
rapprocher un objet. Dans un deuxième temps nous posons la question des
mécanismes sous-jacents à la découverte de cette utilisation de l’outil à partir
des résultats d’une étude où nous avons suivi quatre bébés pendant près d’un
an à partir de 12 mois en leur présentant un jouet hors de portée et un râteau
à portée de main. Nos résultats montrent que les bébés mettent plusieurs
séances avant de comprendre l’utilité du râteau, séances pendant lesquelles soit
ils explorent le râteau, soit ils quémandent le jouet, soit ils associent le râteau
et le jouet mais pas pour essayer de rapprocher le jouet. Ce n’est que vers 18
mois, relativement soudainement, que les bébés ont semblé comprendre que le
râteau pouvait leur permettre de rapprocher le jouet. Au vu des résultats, nous
concluons que les mécanismes « essai-erreur » et apprentissage par observation
nécessitent un certain niveau d’intuition de la solution pour être efficaces, mais
que l’intuition elle-même nécessite une longue phase d’exploration qui permet
dans un premier temps à la fois d’améliorer la manipulation du râteau (qui devient
un prolongement de la main ?) et d’en découvrir les affordances.
MOTS CLÉS : UTILISATION DE L’OUTIL, COMPORTEMENT « MOYEN-BUT »,

DÉVELOPPEMENT PRÉCOCE, MÉCANISMES
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ABSTRACT

How do infants acquire the concept of tool?

Tools allow one to overcome the limits of one’s body in interacting with the
environment. After learning to control their hands to grasp objects, babies
gradually discover that one object can be used to act on other objects. In this
article we shall discuss specifically the use of those tools that allow far-off objects
to be brought into range. We shall first describe studies of behaviours that are
precursors to this skill, in particular means-end behaviours that require invoking
an intermediate means to attain a final end. We shall then describe the existing
studies of the use of a tool to bring an object closer. In the second part of the
article we ask what the mechanisms are that might underlie the discovery of this
kind of tool use. We shall appeal to results of a study in which we followed four
infants starting at age 12 months for about a year, and in which they had to
attain an out-of-reach toy with a rake. Our results show that the infants needed
several months before understanding the use of the rake. During this period
they explored the rake, begged for the toy, played with toy and rake together
but without trying to bring the toy closer. Only around age 18 months did the
infants, somewhat suddenly, come to understand that the rake could be used to
attain the toy. We conclude that in order to be helpful, trial and error, as well as
observational learning, require the child to have a degree of intuition concerning
the solution. This intuition itself requires a long period of exploration which may
contribute both to improving the child’s ability to manipulate the rake (perhaps
becoming an extension of the hand) and to improving the child’s knowledge of
the rake’s affordances.
KEY-WORDS: TOOL USE, MEANS-END BEHAVIOURS, EARLY DEVELOPMENT, MECHANISMS
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INTRODUCTION

Utiliser un outil pour agir sur un objet permet de dépasser les limites de son
corps (longueur, force ou mode de fonctionnement des organes préhensiles,
par exemple) pour interagir plus efficacement avec son environnement. Malgré
quelques études pionnières comme celle de Piaget (1936), ce n’est que très
récemment qu’on s’intéresse à l’émergence de l’utilisation de l’outil au cours
des premières années de la vie. Ceci est d’autant plus étonnant que l’utilisation
de l’outil a longtemps été considérée comme un marqueur fondamental de
l’évolution en général (van Schaik, Deaner, & Merrill, 1999) et de l’intelligence
humaine en particulier (Wynn, 1985). Notons qu’après avoir longtemps cru qu’il
s’agissait d’une habileté propre à l’homme, on sait maintenant que de nombreuses
espèces animales utilisent des outils et parfois les façonnent, primates non
humains mais aussi oiseaux, éléphants, poissons, etc. (voir Seed & Byrne, 2010).
Dans cet article nous ferons une revue des études existantes sur l’utilisation de
l’outil chez le bébé humain, incluant les nôtres, afin de donner quelques jalons
sur l’émergence de cette capacité au cours des deux premières années de vie, puis
nous tenterons d’extraire quelques principes permettant d’évaluer les mécanismes
sous-jacents à ce développement.

QU’ENTEND-ON PAR OUTIL ?
Si on définit l’utilisation de l’outil comme la capacité d’utiliser un objet pour agir
sur un autre objet, faut-il que les deux objets soient spatialement déconnectés
pour que l’un soit considéré comme un « outil » servant à modifier l’autre ? On
pourrait ainsi considérer que l’utilisation d’un outil spatialement indépendant de
l’objet sur lequel il agit n’est que l’extrême d’un continuum qui commencerait dès
que le bébé attrape un objet par un bout quand c’est l’autre bout qui l’intéresse,
le hochet par exemple. L’utilisation d’un objet pour explorer l’environnement
pourrait également être considérée comme un précurseur de l’utilisation d’outil
(Lockman, 2000 ; voir aussi Kahrs & Lockman, ce numéro thématique d’Enfance).
Parmi d’autres comportements qui pourraient impliquer une notion d’outil, on
pourrait énumérer : se servir d’un objet pour rapprocher un deuxième objet
posé dessus, tirer une ficelle au bout de laquelle est attaché un objet, appuyer
sur un endroit précis d’un objet pour obtenir un effet se produisant à l’autre
bout de l’objet ou ailleurs. Si ces comportements, plus généralement appelés
« moyen-but », ont été amplement étudiés chez le bébé, comme nous le verrons,
ils ne sont pas considérés comme de vraies conduites d’utilisation d’outil. Dans
cet article nous nous centrerons principalement sur l’émergence de l’utilisation de
l’outil au sens restreint d’un objet indépendant servant à agir sur un autre objet, et
plus particulièrement servant à mettre à portée de main un objet hors de portée.
Nous commencerons néanmoins par un bref rappel des conduites « moyen-but »
servant à rapprocher un objet.
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PREMIÈRES CONDUITES « MOYEN-BUT » POUR
RAPPROCHER UN OBJET HORS DE PORTÉE

On définit comme « moyen-but » un comportement qui implique l’exécution
délibérée et planifiée d’une séquence d’actions pour arriver à un but dans une
situation où un obstacle empêche la réalisation du but (Willatts, 1999). Pour
y arriver, le bébé doit mettre de côté un but inatteignable immédiatement et
exécuter une action intermédiaire. Par exemple, lorsqu’un bébé a très envie d’un
objet sur un support, avant d’avoir accès aux comportements « moyen-but »,
il tend la main vers l’objet pour l’obtenir. Le stade « moyen-but » consiste à
regarder la scène, à percevoir que l’objet est posé sur un support, à tirer le
support pour s’emparer de l’objet dès qu’il est suffisamment rapproché. Les
conduites « moyen-but » représentent le cinquième stade piagétien, et dans la
terminologie piagétienne, à ce stade l’enfant ne se contente plus d’appliquer
des schèmes d’action primaires comme prendre, secouer, frotter mais il devient
capable d’inventer des schèmes nouveaux pour répondre à son projet. Comme
pour les stades précédents, le nouveau schème peut être découvert par hasard,
lors de l’expérimentation active de l’enfant avec l’objet : pour reprendre notre
exemple, à un stade intermédiaire le bébé va renoncer à prendre l’objet hors de
portée, prendre le support qui est le seul objet disponible, tirer dessus souvent
pour le mettre à la bouche et s’apercevoir que cela fait venir l’objet. Piaget donne
ainsi de nombreux exemples de tels comportements chez ses enfants, vers la fin
de la première année (9-12 mois) (Piaget, 1936).

Les conduites « moyen-but » ont été étudiées systématiquement sur un plus
grand nombre de bébés par plusieurs auteurs (Bates, Thal, Fenson, Whitesell,
& Oakes, 1989 ; Willatts, 1999). Willatts a ainsi comparé le comportement de
16 bébés vus longitudinalement à 6, 7 et 8 mois. Le jouet était posé, hors
de portée, sur un tissu placé à portée de main. En analysant les séquences
temporelles entre le regard et l’action, l’auteur a codé le comportement selon
l’intention de prendre l’objet : sans intention, avec une intention « partielle » (stade
« transitionnel » selon Piaget), ou avec une intention claire. Les auteurs codaient
la conduite comme intentionnelle si les bébés tiraient le tissu et prenaient le jouet
directement sans autres conduites exploratoires. Les résultats montrent qu’à 6
mois le comportement est transitionnel tandis qu’à 7 mois les bébés semblent
résoudre le problème de façon clairement intentionnelle. Un autre comportement
« moyen-but » noté par Piaget et fréquemment étudié depuis est celui de la
ficelle. Dans ce cas, l’objet intéressant et hors de portée est attaché au bout d’une
ficelle. L’étude de la conduite de la ficelle remonte à des travaux très anciens,
les premières études de Gesell (1928) ayant sans doute elles-mêmes été inspirées
de travaux anciens sur les singes et autres animaux (Thorndike, 1898 ; Köhler,
1927) mais aussi sur les bébés humains (voir Richardson, 1932, pour une revue
de ces travaux anciens). L’étude de Richardson ainsi que quelques études plus
récentes (Bates, Carlsonluden, & Bretherton, 1980 ; Chen, Sanchez, & Campbell,
1997) avaient pour but de tester le degré réel de compréhension de la notion
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de connectivité en comparant les configurations perceptuelles pour lesquelles
l’enfant réussissait à prendre la bonne ficelle. Le consensus actuel est que ce type
de tâche est réussi vers la fin de la première année.

Un autre exemple de conduite « moyen-but » est donné par l’étude de
Koslowski et Bruner (1972) dans laquelle les auteurs ont mis devant des bébés
de 12 à 24 mois un levier sur lequel est accroché un jouet. Pour attraper le
jouet les enfants doivent pousser le levier. Les auteurs considèrent ce levier
comme un outil primitif. Les résultats montrent que le problème est résolu
avec des stratégies de plus en plus efficaces avec l’âge. Les bébés apprennent à
maîtriser individuellement les différentes composantes de l’action en les exerçant
pour elles-mêmes de façon variée (tirer-pousser-lever le levier, par exemple).
Lorsqu’une composante est maîtrisée et « modularisée », c’est-à-dire intégrée dans
une séquence d’actions, le bébé peut alors être attentif à l’effet de son geste sur
l’objet à rapprocher et réussir la tâche, ce qu’il fait entre 16 et 24 mois.

Dans l’échelle de développement d’Uzgiris et Hunt (1975), les conduites du
support et de la ficelle sont considérées comme représentatives de l’âge de 10
mois. Par contre l’utilisation de l’outil correspond à un item typiquement réussi à
partir de 18 mois. Pourquoi un tel décalage ?

UTILISATION DE L’OUTIL AU COURS DES DEUX
PREMIÈRES ANNÉES

Les premiers outils du bébé dirigés vers lui
Le premier outil au sens restreint dont le bébé apprend à se servir
systématiquement est la cuillère. L’utilisation de la cuillère a fait l’objet d’une
étude longitudinale portant sur deux groupes de bébés de 11 et 17 mois vus
tous les mois pendant une période de six mois (Connolly & Dalgleish, 1989).
Les auteurs ont cherché à observer les progrès dans l’utilisation de la cuillère en
ce qui concerne la main utilisée, le type de prise, la trajectoire jusqu’à la bouche.
Leurs résultats montrent un changement dans les stratégies qui deviennent de
plus en plus efficaces avec l’âge. L’utilisation de la cuillère a fait l’objet d’une autre
étude, celle de McCarty, Clifton, & Collard (1999). Dans cette étude les auteurs
ont donné à des bébés de 9, 14 et 19 mois une cuillère remplie de nourriture et
présentée de telle sorte que soit le manche soit le bol de la cuillère contenant de la
compote était du côté de la main préférée du bébé. Les résultats montrent qu’à 9
mois les bébés prennent avec leur main préférée le bol de la cuillère à pleine main,
que ceux de 19 mois prennent le manche de la cuillère directement avec leur main
non préférée, et que le groupe intermédiaire utilise des stratégies compliquées
pour corriger leur prise initiale du manche de la cuillère avec la main préférée.
Ces deux études mettent en évidence l’amélioration avec l’âge de la planification
motrice de l’utilisation de l’outil, et sont une investigation de l’aspect moteur, plus
que de l’aspect conceptuel de l’utilisation d’outil.

Une hypothèse intéressante concernant la précocité de la capacité d’utiliser
une cuillère ou une brosse à dent (outre la familiarité de ces outils) a été proposée
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par McCarty, Clifton, & Collard (2001 ; voir aussi Claxton, McCarty, & Keen,
2009). Ces auteurs suggèrent qu’il est plus facile de contrôler une action vers soi
(comme utiliser une cuillère pour mettre la nourriture dans la bouche) qu’une
action vers l’extérieur.

L’utilisation d’outil pour rapprocher un objet placé hors de portée
La conduite du bâton, qui consiste à rapprocher un objet situé hors de portée à
l’aide d’un bâton à portée de main, fut décrite en premier par Piaget (1936) sur son
fils Laurent vers la fin de la première année. Les premières études systématiques
de ce type se sont focalisées sur le rôle des facteurs perceptifs, plus précisément de
la relation spatiale entre deux objets, pour comprendre qu’un objet peut servir à
rapprocher l’autre (van Leeuwen, Smitsman, & van Leeuwen, 1994 ; Brown 1990 ;
Bates, Carlsonluden, & Bretherton, 1980). Dans l’étude de Bates et al. (1980), on a
présenté à 40 bébés de 10 mois un jouet hors de portée placé à côté de différents
outils (mini-cerceau, crochet ou bâton). Le jouet était posé à différentes positions
par rapport au cerceau (dedans contre ou au milieu) et au crochet (à l’intérieur de
sa partie courbe ou à côté) et il était placé à côté du bâton. Dans deux conditions
supplémentaires le jouet était posé sur un tissu ou attaché au bout d’une ficelle
fine ou épaisse. Les résultats montrent que le pourcentage de réussite est le plus
élevé lorsque l’objet et l’« outil » sont connectés de façon indissociable (tissu et
ficelles), un peu moins élevé lorsqu’ils sont connectés de façon dissociable (jouet
contre l’outil), et très rarement réussi en l’absence de connexion (jouet à côté de
l’outil).

Dans leur étude de 1994, van Leeuwen et al. ont utilisé un crochet à portée
de main et une balle hors de portée située à différents endroits par rapport au
crochet et ils ont testé 57 enfants entre huit mois et 3 ans 8 mois. Ils concluent
de leurs résultats que ce n’est pas seulement la discontinuité spatiale mais aussi le
nombre d’étapes impliquées dans l’action qui influence la réussite.

Dans une de nos études longitudinales nous avons également observé un
succès plus précoce en condition de contiguïté spatiale qu’en condition de
non-contiguïté mais nos conclusions sont différentes (O’Regan, Rat-Fisher, &
Fagard, 2011). Dans cette étude nous avons suivi quatre bébés tous les mois entre
12 et 20 mois, en leur présentant un jouet attrayant hors de portée et un râteau en
carton à portée de main. Le jouet était soit attaché sur le râteau, soit à l’intérieur
du râteau, soit à distance du râteau (voir Figure 1).

Notre codage spécifiait si le bébé avait réussi à rapprocher le jouet, mais
également si le rapprochement était clairement intentionnel ou non. Lorsque
le jouet est attaché sur le râteau, le succès est immédiat dès l’âge de 12 mois,
apparaît clairement intentionnel, et ne change pas avec l’âge. Lorsque le jouet est
à l’intérieur et contre le râteau, le taux de succès, très élevé à 12 mois, diminue
aux séances suivantes avant de remonter à partir de 15 mois. Le succès lorsque le
jouet est à distance du râteau est très rare avant 18 mois (voir Figure 2). Une
ANOVA sur le pourcentage de succès en fonction de la condition (x3, jouet
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a b c

Figure 1.
Jouet présenté sur le râteau (a), à l’intérieur du râteau (b) ou à distance du
râteau (c)

attaché, à l’intérieur du râteau ou à distance du râteau) et de la séance (x6) montre
un effet significatif de la condition (F(2,6) = 110,6 ; p < 0,0001), et de la séance
(F(5,15) = 4,3, p < 0,02) mais pas d’interaction entre les deux. Un test post-hoc de
Tukey montre que les trois conditions diffèrent significativement, et que la séance
6 diffère de toutes les autres séances sauf de la séance 5. L’absence d’interaction
est sans doute liée au petit nombre de sujets car il semble bien que le succès
évolue très différemment avec la séance suivant les conditions.
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Figure 2.
Pourcentage de réussite en fonction de la séance et de la condition

Il nous a semblé que les premières réussites dans la condition où l’objet
est à l’intérieur du râteau surviennent non pas parce que le bébé a compris la
fonction de l’outil mais parce que le jouet vient par contingence spatiale dès
que l’enfant tire l’outil, qui est l’objet le plus proche (pour cette raison nous
appelons ces succès « ambigus »). Plusieurs observations nous ont amenés à
cette conclusion : le fait que les premiers succès à 12 mois passent parfois
inaperçus par les bébés qui rapprochent l’objet mais ne s’en emparent pas ; que
ces premiers succès sont suivis aux deux ou trois sessions suivantes (c-à-d. jusque
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vers 16-17 mois) de nombreux échecs au cours desquels les bébés montrent à
la fois leur désir d’obtenir le jouet et leur refus d’utiliser l’outil, soit en jetant
l’outil sur la table ou par terre après lui avoir fait contourner le jouet, soit en
ignorant l’outil (voir Figure 3) ; enfin le fait que lorsque le geste de tirer l’outil
n’a pas permis de rapprocher suffisamment le jouet, les bébés ne font jamais une
deuxième tentative pour aller replacer l’outil derrière le jouet. Nous avons donc
conclu que, même si la contiguïté spatiale peut favoriser la compréhension de la
fonctionnalité de l’outil au bout de plusieurs sessions, il ne faut pas surinterpréter
les premiers succès qui semblent dus à la contingence entre l’action de tirer le
premier objet à portée de main et le rapprochement du jouet contigu plus qu’à
l’action intentionnelle de rapprocher le jouet avec l’outil.

Figure 3.
Jusqu’à 18-20 mois le bébé ignore souvent l’outil et quémande le jouet.

MÉCANISMES SOUS-JACENTS À L’UTILISATION DE L’OUTIL

La plupart des études précitées ont cherché à décrire les progrès dans l’habileté
manuelle à utiliser un outil, ou encore les facteurs influençant la réussite
comme la relation spatiale entre l’outil et l’objet à rapprocher. Une question
plus intéressante est celle de savoir comment se développe la compréhension de
la fonctionnalité de l’outil en tant que moyen d’étendre la portée de son bras. En
effet, jusqu’au milieu de la deuxième année, le problème du bébé n’est pas
vraiment de savoir comment utiliser l’outil pour rapprocher un objet car il ne
semble même pas avoir l’idée que l’outil peut lui permettre de le faire. La question
intéressante est donc celle posée par Piaget (1936, p. 290) : « Comment expliquer
la transition entre essai et erreur et invention, entre schème moteur et schème
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représentatif ». Pour répondre à cette question il faut déterminer les mécanismes
qui sous-tendent la compréhension progressive de la fonctionnalité de l’outil.

Notre étude longitudinale déjà citée (O’Regan et al., 2011) avait ce but ; pour
cela nous avons analysé tous les comportements observés aux séances successives
chez les quatre bébés suivis de 12 à 20 mois. Un premier résultat notable est
que les premiers succès quand le jouet est contre le râteau, succès que nous
avons qualifiés d’« ambigus », n’ont néanmoins pas permis aux bébés d’apprendre
que le râteau peut effectivement servir à rapprocher le jouet puisqu’ils sont
suivis d’échec dans les autres conditions ainsi que dans la même condition aux
séances suivantes. Lorsque le râteau et le jouet sont spatialement séparés, ce
n’est que vers la 5e ou 6e séance (entre 17 et 20 mois) que les bébés cherchent
à mettre en contact le râteau et le jouet avec le but évident de rapprocher le
deuxième en utilisant le premier (voir Figure 2). Jusqu’à la 5e séance, il semble
donc que le bébé n’a pas appris de l’observation de l’effet de ses actions
pour comprendre l’utilité du râteau. Pour la condition « à distance du râteau »,
le parent ou l’expérimentateur faisait deux démonstrations au bébé s’il avait
échoué spontanément. Les démonstrations se faisaient selon la perspective du
bébé. La démonstration par un adulte n’entraîne ni succès ni changement de
comportement avant la séance 51, ce qui montre que le bébé n’a pas appris
non plus de l’observation de l’action réussie de l’autre dans cette situation
d’utilisation d’outil. Nous avons conclu que ces deux mécanismes (essai-erreur
et apprentissage par observation) nécessitaient un certain niveau d’intuition de la
solution pour être efficaces.

Comment émerge cette intuition ? Pour le comprendre nous avons analysé
en détail les comportements précédant le stade d’intuition de la fonctionnalité du
râteau. Ceux-ci sont très variés : les bébés soit se focalisent sur l’outil (le mettent à
la bouche, frottent la table avec, etc.) ou sur le jouet (tendent la main vers lui), soit
connectent les deux sans chercher à rapprocher le jouet (tapent sur le jouet avec
le râteau, par exemple). Contrairement à notre attente, nous n’avons pas observé
une augmentation de ces comportements de connexion entre le râteau et le jouet
au fur et à mesure des séances : ces comportements sont observés dès 12 mois et
ils alternent avec les autres comportements pendant toutes les premières séances,
de façon variée suivant les enfants. Ce n’est qu’au cours des séances 5 et 6 (entre
17 et 20 mois) que les bébés commencent à montrer qu’ils comprennent que
le râteau peut servir à rapprocher le jouet. Ils ne le rejettent plus et ont leurs
premiers comportements « essai-erreur ». Il est fort probable que cette intuition
résulte des explorations qui l’ont précédée, la manipulation du râteau ayant sans
doute permis aux bébés d’augmenter leurs connaissances des affordances non
spécifiques du râteau avant d’entraîner la compréhension de l’affordance qui

1 Notons que quelques études ont montré une capacité plus précoce d’apprendre par observation
à utiliser un outil, soit dans des conditions plus simples d’utilisation d’outil (Brown, 1990 ;
Sommerville, Hildebrand, & Crane, 2008), soit dans un contexte pédagogique de démonstration
(contact oculaire, référence au prénom, etc.)(Sage & Baldwin, 2011).
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consiste à rapprocher le jouet vers soi. On peut également penser que le bébé
ayant appris à manipuler le râteau, il devient plus disponible pour imaginer
la possibilité d’une nouvelle affordance (voir Schlesinger & Langer, 1999, et
Sommerville, Hildebrand & Crane, 2008, pour une discussion sur l’influence
de l’action sur la perception). Si par exemple le râteau est ressenti comme un
prolongement de la main, la possibilité d’aller chercher l’objet avec s’impose
peut-être tout naturellement au bébé.

En conclusion, il semble que tant que le bébé n’anticipe pas les conséquences de
son action, tant qu’il ne tire pas le râteau pour rapprocher un objet dont il sait qu’il
est indépendant, il ne perçoit pas que le rapprochement du jouet est directement
lié à son geste de tirer le râteau. De même, tant qu’il n’anticipe pas l’intention de
l’adulte, il ne voit pas le lien entre l’action de l’adulte et le résultat sur le jouet
rapproché, et en conséquence, il n’imite pas l’adulte. Cette absence d’imitation
contraste avec les observations que les bébés peuvent imiter des actions simples
dès la deuxième moitié de la première année (Meltzoff, 1988 ; Barr, Dowden,
& Hayne, 1996), mais concordent avec l’observation que la complexité d’une
tâche influence fortement l’imitation, même chez des enfants de 5 ans (Wang,
Fu, Zimmer, & Aschersleben, sous presse).

Un facteur important qui permet au bébé d’approcher l’intuition de la
fonctionnalité de l’objet semble être la variabilité des comportements spontanés,
telle l’exploration du râteau, seul ou en relation avec le jouet mais pas pour
le rapprocher. De la compréhension des affordances variées du râteau, mais
sans doute aussi de la maîtrise croissante à manipuler le râteau, émerge assez
brutalement vers l’âge de 18 mois (lorsque le jouet est à distance de l’outil)
l’intuition que le râteau pourrait rapprocher le jouet. Dès que le bébé possède
cette intuition, il devient capable de tirer parti de ses tentatives partiellement
réussies (essais-erreurs) ou de la démonstration d’un adulte pour arriver à utiliser
le râteau avec succès.

Ces conclusions concordent avec la distinction de deux composantes
dans l’apprentissage de l’utilisation de l’outil : une composante cognitive
(compréhension de la fonctionnalité de l’outil) et une composante motrice
(habileté à manier l’outil) (Greif & Needham, 2007). Au vu de nos résultats,
on pourrait dire que la première met plusieurs séances avant d’apparaître
relativement soudainement, suivie des progrès rapides de la deuxième au cours
des deux dernières séances. Cependant, cette distinction est à relativiser et il y
a tout lieu de penser avec Greif & Needham (2007) que les deux composantes
interagissent dynamiquement : par exemple, les explorations qui précèdent
l’intuition de la fonctionnalité du râteau servent sans doute autant la composante
cognitive que la composante motrice de cette habileté.

Enfin on peut poser la question de savoir si un seul mécanisme suffit à
expliquer ce qui donne l’impression d’un changement abrupt vers 18 mois.
L’augmentation des connaissances des affordances de l’outil et celle de l’habileté
dans le maniement du râteau peut, à un certain moment, atteindre un niveau
suffisant pour permettre un changement qualitatif. Des exemples de transitions
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abruptes correspondant à des changements de phase ont été décrits pour certains
comportements, la prise d’objet par exemple (Wimmers, Savelsbergh, Beek, &
Hopkins, 1998). Une autre possibilité serait qu’un mécanisme nouveau entre en
jeu soit grâce à la maturation du système nerveux, soit grâce au développement
d’autres systèmes. Un tel mécanisme nouveau pourrait être lié à un progrès dans
la capacité de mémoire à court terme, ou bien à la capacité de relier deux événe-
ments spatialement et temporellement séparés (Diamond, 1983) ou de visualiser
un point de contact potentiel bien qu’absent de la scène visuelle (Brown, 1990),
ou encore à une augmentation dans la capacité d’anticiper les conséquences de
son action sur un objet. Il semble que la compréhension de la notion de causalité
per se ne soit plus en cause aux âges étudiés (Leslie & Kibble, 1987).

Pour savoir si la familiarisation progressive au cours de plusieurs mois lors de
sessions successives avec leurs explorations variées suffit à elle seule à expliquer
le changement brutal à 18 mois, nous sommes en train de comparer ces résultats
longitudinaux portant sur quatre bébés avec les résultats obtenus dans une étude
transversale en cours portant sur un plus grand nombre de bébés âgés de 12 à 22
mois.
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W002+3,<25

#W002+3,f#l#X#?:54/2#2f-2+5,F
K7525#<)*+,-,925.#021<20-42DD25#2-#/)-1,<25#32#DL4-,D,57-,)+#3L)4-,D5#

<G2M#D2#-1N5#O24+2#2+F7+-

G9+,5/68+.59%j(G70,-125#&#2-#$k

P[4-,D,57-,)+#3[)4-,D5#25-#3:F,+,2#<)//2#D7#<707<,-:#3[7*,1#541#4+#)EO2-#071#D[,+-21/:3,7,12#3[4+#

74-12#)EO2-^#Z+#57,-#H42#<2--2#<707<,-:#52#/2-#2+#0D7<2#<G2M#D[2+F7+-#9215#D7#F,+#32#D7#324f,N/2#7++:2 #

32#9,2^ #A7D*1: #4+#,+-:1o- #*17+3,557+- #0)41 # D[:-432#32#D[70012+-,557*2 #32# D[4-,D,57-,)+#3[)4-,D5. # D25#

:-7025#7,+5,#H42#D25#/:<7+,5/25#5)45=O7<2+-5#32#<2-#70012+-,557*2#125-2+-#-1N5#024#<)++45^#"7+5#<2 #

-1797,D#32#-GN52.#+)45#79)+5#<G21<G:#`#579),1#`#071-,1#32#H42D#p*2.#37+5#H42DD25#<)+3,-,)+5#2-#*1p<2#`#

H42D5#/:<7+,5/25# D2 # O24+2#2+F7+- #70012+3#`#4-,D,521#4+#)4-,D #0)41# 17001)<G21 #4+#)EO2- #G)15#32#

0)1-:2^

P2#012/,21#<G70,-12#32#D7#-GN52#0)1-2#541#D25#3,921525#3:F,+,-,)+5#32#D[4-,D,57-,)+#3[)4-,D5#H4,#

)+-#:-:#01)0)5:25#37+5#D7#D,--:17-412^#P7#3:F,+,-,)+#D7#0D45#<)417+-2.#-7+-#0)41#D25#:-4325#541#D[7+,/7D#

+)+=G4/7,+#H42#541# D25#E:E:5#G4/7,+5. #25- #<2DD2 #32#K2<U#j&nBS.#0^&Sk#3:<1,97+- # D[)4-,D #<)//2#

é#D[2/0D), #2f-21+2#3[4+#)EO2- #3:-7<G:#32# D[2+9,1)++2/2+-#32#F7r)+#`#/)3,F,21#792<#2FF,<7<,-: # D7#

F)1/2. # D7 #0)5,-,)+#)4#D[:-7- #3[4+#74-12#)EO2-. #3[4+#74-12 #)1*7+,5/2. #)4#32#D[4-,D,57-241 # D4, #/o/2.#

D)15H42 # D[4-,D,57-241 # -,2+- # )4 # -17+50)1-2 # D[)4-,D # 02+37+- # )4 # O45-2 # 797+- # 32 # D[4-,D,521. # 2- # H4[,D # 25-#

1250)+57ED2#32#D[)1,2+-7-,)+#<)112<-2#2-#2FF,<7<2#32#D[)4-,D#è^#WF,+#32#0)49),1#<)/07121#+)5#3)++:25#

792<#<2DD2#32#D7#/7O)1,-:#325#:-4325#32#D7#D,--:17-412.#<[25-#3)+<#3[701N5#<2--2#3:F,+,-,)+#H42#+)45#

79)+5#<)+5,3:1:#D[4-,D,57-,)+#3[)4-,D5#<G2M#D2#-1N5#O24+2#E:E:^

"7+5 # 4+ # 324f,N/2 # -2/05. # +)45 # 3:<1,9)+5 # 74 # 52,+ # 34 # 012/,21 # <G70,-12 # D25 # 01,+<,07D25#

4-,D,57-,)+5#3[)4-,D5#H42#D[)+#12-1)492#37+5#D7#D,--:17-412#541#D[G)//2#2-#D[7+,/7D#+)+#G4/7,+^#(25#

4-,D,57-,)+5#02492+-#o-12#<D755:25#52D)+#5,f#<7-:*)1,25#'#&k#D[2f-2+5,)+#32#D7#0)1-:2#j071#2f2/0D2#0)41#

7--2,+312#4+#)EO2-#G)15#3[7--2,+-2k.#$k#D[7/0D,F,<7-,)+#32#D7#F)1<2#/:<7+,H42#j071#2f2/0D2#D[4-,D,57-,)+#

3[4+ #/71-274 #0)41 # <75521 # H42DH42 #<G)52k. # Tk # D[7/0D,F,<7-,)+ #325 #<)/0)1-2/2+-5 #3[7*1255,)+ #)4#

7+-7*)+,5-25#j071#2f2/0D2#D[4-,D,57-,)+#3[71/25k.#lk#D7#<)DD2<-,)+#2-#D2#-17+50)1-#32#D,H4,325#)4#32#

02-,-5#)EO2-5#j071#2f2/0D2#4+#1:<,0,2+-#0)41#<)+-2+,1#32#D[274.#<4,DDN12#0)41#<)+-2+,1#325#7D,/2+-5#

D,H4,325k. # Ck # D[2+-12-,2+ # 34 # <)105 # j071 # 2f2/0D2 #4-,D,521 # 4+ #)EO2- # 0)41 # 52 # D7921k. # 2- # 2+F,+ #%k # D7#

&BS



W002+3,<25

01)-2<-,)+#3[4+2#071-,2#34#<)105#j071#2f2/0D2#4-,D,521#4+#Ep-)+#0)41#2f0D)121#`#-179215#325#FD7//25k^#

;71/,5#<25#3,FF:12+-25#F)+<-,)+5.#<2DD2#H42#+)45#79)+5#<G),5,#3[:-43,21#-)4-#74#D)+*#32#52#-1797,D#32 #

-GN52#25-#D7#F)+<-,)+#3L2f-2+5,)+#32#D7#0)1-:2.#0D45#071-,<4D,N12/2+-#<2DD2#H4,#<)+5,5-2#`#17001)<G21 #

792<#4+#1p-274#4+#)EO2-#7--17J7+-#G)15#32#0)1-:2^

P2#52<)+3#<G70,-12 #0)1-2 #541 # D2 #3:92D)002/2+- #32 # D[4-,D,57-,)+ #3[)4-,D5 #02+37+- # D25 #324f#

012/,N125#7++:25#32#D7#9,2^#"7+5#4+2#012/,N12#071-,2#+)45#<)//2+r)+5#071#4+2#E1N92#325<1,0-,)+#

325#:-7025#34#3:92D)002/2+-#325#E:E:5.#2-#0D45#071-,<4D,N12/2+-#32#D2415#G7E,D2-:5#/7+42DD25#3204,5#

D7#+7,557+<2#O45H4[`#D[70071,-,)+#32#D[4-,D,57-,)+#3[)4-,D5^#"N5#D7#+7,557+<2.#D25#E:E:5#<)//2+<2+-#`#

2f0D)121#D241#+)492D#2+9,1)++2/2+-#`#071-,1#3[4+#1:021-),12#/)-241#<)/012+7+-#01,+<,07D2/2+-#-1),5#

<7-:*)1,25#32#<)/0)1-2/2+-5^#(25#<7-:*)1,25#<)11250)+32+-#74f#<)/0)1-2/2+-5#,++:5.#H4,#5)+-#325#

<)/0)1-2/2+-5#3:<D2+<G:5#071#325#5-,/4D,#2f-21+25. #74f#/)492/2+-5#50)+-7+:5#H4,#)+-# D,24#2+#

D[7E52+<2#32#5-,/4D45#071-,<4D,21.#7,+5,#H4[74f#E)4<D25#52+5)1,/)-1,<25.#021/2--7+-#74#E:E:#3[7O45-21#

525#/)492/2+-5#2+#F)+<-,)+#325#F223E7<U5#H4[,D5#12r),92+-#32#D[2+9,1)++2/2+-^#"N5#D[p*2#32#324f#

/),5.#D25#E:E:5#<)//2+<2+-#`#:D7E)121#325#/)492/2+-5#9)D)+-7,125#2+#3,12<-,)+#325#)EO2-5^#(25#

/)492/2+-5#5[7FF,+2+-#74#<)415#34#3:92D)002/2+-.#7455,#E,2+#2+#-21/2#32#<)+-1qD2#/)-241#32#D7#

-17O2<-),12. #H42 #32 #9,-2552 #32 # D7 #/7,+ #)4 #3[7370-7-,)+ #` # D7 #*179,-: #071 #2f2/0D2^ #(25 #*25-25 #32#

01:G2+5,)+#9)D)+-7,12#021/2--2+-#`#D[2+F7+-#4+2#012/,N12#2f0D)17-,)+#325#)EO2-5.#H4,#5[7FF,+217#74#

<)415#32#D7#012/,N12#7++:2#32#9,2#74#F41#2-#`#/25412#H42#D25#*25-25#32#01:G2+5,)+#01)*12552+-#2-#H42#

D2#1qD2#32#<G7<4+2#325#324f#/7,+5#52#3,FF:12+<,2^#P25#2+F7+-5#02492+-#7D)15#3:<)491,1#D25#01)01,:-:5#

325#)EO2-5#2+#24f=/o/25#2-#37+5#D[2+9,1)++2/2+-.#7,+5,#H42#D25#0)55,E,D,-:5#3[7<-,)+5#792<#<25#)EO2-5 #

j:*7D2/2+- #7002D:#é#7FF)137+<2#è#325 #)EO2-5. #V,E5)+. #&n%%k^ #([25- #541 # D7 #E752 #32#<25#+)492DD25#

<)++7,557+<25#541#D2#/)+32#0GJ5,H42#2f-:1,241#H42#D25#2+F7+-5#0)411)+-#7<H4:1,1#325#+)-,)+5#0D45#

<)/0D2f25#-2DD25#H42#<2DD2#34#<)+<20-#3[)4-,D^

P7 #52<)+32#071-,2 #32#<2#52<)+3#<G70,-12 #0)1-2 #541 # D7 #325<1,0-,)+#325 #:-4325 #H4, #)+- #:-:#

1:7D,5:25#541#D[4-,D,57-,)+#3[)4-,D5#<G2M#D2#-1N5#O24+2#2+F7+-.#01,+<,07D2/2+-#2+-12#&$#2-#T%#/),5^#"7+5#

4+#012/,21#-2/05.#+)45#3:<1,9)+5#D2#3:92D)002/2+-#32#D[4-,D,57-,)+#32#D7#<4,DDN12#2+-12#&$#2-#&n#

/),5^#(202+37+-.#+)45#/2--)+5#D[7<<2+-#541#D2#F7,-#H42#D7#<4,DDN12#25-#4+#)4-,D#4+#024#071-,<4D,21.#37+5#

D2#52+5#)ê#D[2+F7+-#7#24#32#/4D-,0D25#)<<75,)+5#32#52#F7/,D,71,521#792<#5)+#4-,D,57-,)+#2+#)E52197+- #

3[74-125#0215)++25#5[2+#5219,1#37+5#D7#9,2#32#-)45#D25#O)415.#7,+5,#H4[2+#7J7+-#D4,#/o/2#D[)<<75,)+#32#

D[4-,D,521̂ #A7D*1:#<25#3,FF:12+<25. # ,D #25- # ,+-:12557+- #32 #17002D21 #E1,N92/2+- # D2 #3:92D)002/2+-#32#

D[4-,D,57-,)+ #32 # D7 # <4,DDN12 # 37+5 # D2 # 52+5 #)ê # <[25- # *:+:17D2/2+- # D2 # 012/,21 # )4-,D # H42 # D25 # 2+F7+-5#

&B&



W002+3,<25

70012++2+-#`#4-,D,521̂ #!+#071-,<4D,21.#+)45#3:<1,9)+5#D25#:-4325#32#A<(71-J#2-#7D^#j&nnn.#$SS&k#541#D2#

3:92D)002/2+-#32#D7#0D7+,F,<7-,)+#34#*25-2#32#01:G2+5,)+#32#D7#<4,DDN12.#2+#F)+<-,)+#32#D[)1,2+-7-,)+#

32#D7#<4,DDN12#9215#D7#/7,+#01:F:1:2#)4#D7#/7,+#+)+=01:F:1:2^#(25#:-4325#)+-#021/,5#32#/2--12#2+#

:9,32+<2#H42#D[2+F7+-#+2#0D7+,F,2#0D2,+2/2+-#D2#*25-2#3[4-,D,57-,)+#32#D7#<4,DDN12#H4[`#071-,1#32#D[p*2#32#

&n#/),5^ #()+<21+7+- # D25# 12<G21<G25#541# D[4-,D,57-,)+#32#D[)4-,D #0)41 #17001)<G21 #4+#)EO2-#G)15#32#

0)1-:2.#`#+)-12#<)++7,557+<2.#-1N5#024#3[:-4325#)+-#:-:#1:7D,5:25#541#D7#0D7+,F,<7-,)+#34#*25-2^#()f#{#

@/,-5/7+#j$SS%7k#071#2f2/0D2.#/2--2+-#2+#:9,32+<2#H42#D25#2+F7+-5#+2#0D7+,F,2#D7#01:G2+5,)+#32#

D[)4-,D.#2-#32#D[7<-,)+#792<#D[)4-,D.#H4[`#071-,1#32#D[p*2#32#-1),5#7+5^#"[701N5#<2--2#:-432.#797+-#<2-#p*2#D` #

D25#2+F7+-5#5)+-#0D45#,+FD42+<:5#071#D241#D7-:17D,-:#/7+42DD2#D)15H4[,D#5[7*,-#32#012+312#D[)4-,D.#/o/2#5, #

D[4-,D,57-,)+#32#D7#/7,+#01:F:1:2#12+3#D[7<-,)+#0D45#3,FF,<,D2#H42#5,#D[2+F7+-#797,-#4-,D,5:#D[74-12#/7,+^

"7+5 # 4+2 # -1),5,N/2 # 071-,2. # +)45 # 3:<1,9)+5 # <,+H # 01,+<,074f # 7502<-5 # H4, # )+- # :-:#

071-,<4D,N12/2+-#:-43,:5#0)41#D[4-,D,57-,)+#32#D[)4-,D#<G2M#D2#O24+2#2+F7+-#'#&k#D25#F7<-2415#021<20-42D5#

j-2D5#H42#D7#<)4D241.#D7#F)1/2#32#D[)4-,D.#2-<k#2-#D7#12D7-,)+#507-,7D2#2+-12#D[)EO2-#2-#D[)4-,D.#$k#D7#<707<,-:#

32 # -17+5F:121 # 57#<)++7,557+<2 #3[4+ #)4-,D #` #4+2#74-12 # 5,-47-,)+ #3[4-,D,57-,)+ #3[)4-,D # j071 #2f2/0D2.#

<G),5,1#4+#)4-,D#F)+<-,)++2D#071/,#4+#<G),f#3[)4-,D5#3)+-#4+#524D#25-#F)+<-,)++2Dk.#Tk#D7#<707<,-:#32#

0D7+,F,21#4+2#7<-,)+#3[4-,D,57-,)+#3[)4-,D5.#<)//2#3:O`#:9)H4:#37+5#D2#0717*170G2#01:<:32+-.#lk#D[2FF2-#

32#D7#F7/,D,71,-:#792<#4+#)4-,D.#H4,#024-#12+312#/),+5#FD2f,ED2#D[4-,D,57-,)+#34#/o/2#)4-,D#37+5#4+#

<)+-2f-2#,+G7E,-42D.##2-#2+F,+#Ck#D[70012+-,557*2#32#D[4-,D,57-,)+#3[)4-,D5#071#)E52197-,)+^#

"24f#325#7502<-5#01:<:32//2+-#<,-:5#)+-#071-,<4D,N12/2+-#12-2+4#+)-12#7--2+-,)+#37+5#<2#

-1797,D#32#-GN52#'#D25#12D7-,)+5#507-,7D25#2+-12#)EO2-#2-#)4-,D5#2-#D[70012+-,557*2#071#)E52197-,)+^#P25#

:-4325#0)1-7+-#541#D2#012/,21#7502<-#)+-#/,5#2+#:9,32+<2#H42#D25#2+F7+-5#)+-#0D45#32#3,FF,<4D-:5#`#

4-,D,521#4+#)4-,D#D)15H42#<2D4,=<,#25-#5:071:#507-,7D2/2+-#32#D[)EO2-#`#17001)<G21.#H42#D)15H42#D[)EO2-#

25-#0D7<:#<)+-12#D[)4-,D.#3,12<-2/2+-#37+5#D7#-17O2<-),12#2+-12#D[)4-,D#2-#D[2+F7+-#jK7-25#2-#7D^.#&nBS#z#97+#

P224h2+#2-#7D^.#&nnlk^#"[701N5#K1)h+#j&nnSk.#<2--2#3,FF,<4D-:#9,2+-#34#F7,-#H42#D25#2+F7+-5#3),92+-#

é#7+-,<,021#/2+-7D2/2+-#è#D7#0)5,-,)+#32#D[)4-,D#071#1700)1-#`#D[)EO2-#0)41#0)49),1#D[4-,D,521.#<2#H4,#25-#

3,FF,<,D2#797+-#D7#F,+#32#D7#324f,N/2#7++:2#32#D7#9,2^#(202+37+-.#<25#:-4325#+2#021/2--2+-#075#32#

/2--12#2+#:9,32+<2#D25#/:<7+,5/25#,/0D,H4:5#37+5#D7#3,FF,<4D-:#3[4-,D,521#4+#)4-,D#D)15H42#D[)EO2-#

+[25- # 075 # 01)<G2 # 32 # D[)4-,D^ # P2 # 52<)+3 # 7502<- # 541 # D2H42D # +)45 # +)45 # 5)//25 # 02+<G:5 # 25-#

D[70012+-,557*2#071 #)E52197-,)+^#Z+#57,-#H42#-)4-#74#D)+*#32#5)+#3:92D)002/2+-.#D2#E:E:#,+-217*,-#

792< # D2 #/)+32 # 2f-:1,241 # 37+5 # 4+ # <)+-2f-2 # 5)<,7D # -1N5 # 1,<G2. # 2- # H4[,D # <)//2+<2 # ` # ,/,-21 # 32#

+)/E124525#7<-,)+5#-1N5# -q- #74#<)415#34#3:92D)002/2+-^ #"N5#&$#/),5#071#2f2/0D2. # D[2+F7+- #25-#

<707ED2#3[,/,-21#325#7<-,)+5 #0)41#7--2,+312#4+#E4- #01:<,5. #071 #2f2/0D2#)491,1 #4+2#E)ë-2#7F,+#32#

&B$
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1:<40:121 #4+ #)EO2- #H4, # 25- # ` # D[,+-:1,241̂ #!+ # <2 #H4, # <)+<21+2 # D[70012+-,557*2 #071 #)E52197-,)+ #32#

D[4-,D,57-,)+ # 3[)4-,D5. # 4+2 # 524D # :-432 # ` # +)-12 # <)++7,557+<2 # 5[25- # F)<7D,5:2 # 541 # D[2FF2- # 32 # D7#

3:/)+5-17-,)+#541#D7#021F)1/7+<2#325#2+F7+-5#37+5#4+2#-p<G2#3[4-,D,57-,)+#3[)4-,D5#jQ7--)1, #2- #7D^.#

$SSBk^#(2--2#:-432#7#/)+-1:#H42#3N5#&C#/),5.#<21-7,+5#2+F7+-5#0)497,2+-#70012+312#`#4-,D,521#4+#

1p-274 # 0)41 # 17001)<G21 # 4+ # O)42- # G)15 # 32 # 0)1-:2 # 701N5 # )E52197-,)+ # 32 # <2--2 # 7<-,)+ # 071 # 4+#

2f0:1,/2+-7-241̂ #(202+37+-.#D2#-74f#32#1:455,-2#701N5#)E52197-,)+#+2#3:07557,-#075#D25#TS~.#<2#H4,#

125-2#12D7-,92/2+-#F7,ED2^#"2#0D45.#<2--2#:-432#0)1-7,-#541#325#7<-,)+5#3,FF:12+-25#`#<G7H42#*1)402#

3[p*2#-25-:#j2+-12#B#2-#&B#/),5k.#<2#H4,#+2#021/2-#075#32#579),1#`#071-,1#32#H42D#p*2#2-#37+5#H42DD25 #

<)+3,-,)+5#32#3:/)+5-17-,)+#D[2+F7+-#25-#<707ED2#3[70012+312#`#4-,D,521#4+#)4-,D#071#)E52197-,)+^

"7+5#<2--2#12942#32#D,--:17-412#32#<2#<G70,-12#,+-1)34<-,F.#+)45#79)+5#/,5#2+#:9,32+<2#D2#024#

3[:-4325#541 # D2 #3:92D)002/2+-#32 # D[4-,D,57-,)+#3[)4-,D5 #<G2M# D2 # -1N5# O24+2#2+F7+-. #2- # D[7E52+<2 #32#

<)++7,557+<25#541#D25#/:<7+,5/25#,/0D,H4:5#37+5#<2-#70012+-,557*2^#!+#071-,<4D,21.#74<4+2#:-432#+[7#

:-:#1:7D,5:2#32#F7r)+#5J5-:/7-,H42#-)4-#74#D)+*#34#3:92D)002/2+-.#7F,+#32#E,2+#5,-421#D25#:-7025#2-#

D25#/:<7+,5/25#34#3:92D)002/2+-#32#<2--2#G7E,D2-:^#"7+5#<2#-1797,D#32#-GN52.#D25#:-4325#H42#+)45#

79)+5 #/2+:25 # 797,2+- # 0)41 # E4- # 32 # <)/0D:-21 # <2 #/7+H42 # 37+5 # D7 # D,--:17-412 # 2+ # 700)1-7+- # 4+2#

325<1,0-,)+#0D45#5J5-:/7-,H42#32#<2-#70012+-,557*2#541#D25#324f#012/,N125#7++:25#32#D7#9,2^#I1),5#

7502<-5#)+-#:-:#0D45#071-,<4D,N12/2+-#<,ED:5#74#52,+#32#<25#:-4325#'#D[4-,D,57-,)+#3[)4-,D5#50)+-7+:2#74#

<)415#34#3:92D)002/2+-. # D25#01:=12H4,5#32# D[4-,D,57-,)+#3[)4-,D5. #2- # D2 # 1qD2 #32# D[70012+-,557*2#071#

)E52197-,)+#37+5#D[7<H4,5,-,)+#32#<2--2#<707<,-:^#P2#E4-#01,+<,07D#32#<2#-1797,D#32#-GN52#25-#7,+5,#32#

/,24f#<)/012+312#<)//2+-#D[4-,D,57-,)+#3[)4-,D5#:/21*2#<G2M#D2#O24+2#2+F7+-.#2-#32#01)0)521#325#

/:<7+,5/25#0)-2+-,2DD2/2+-#,/0D,H4:5#37+5#<2-#70012+-,557*2^

)+-C0:%C,.98.C-I0:%/0%Ia6+.I.:-+.59%/a56+.I:%j(G70,-12#Tk

"7+5 # <2 # <G70,-12. # +)45 # 01:52+-)+5 # 4+2 # :-432 # D)+*,-43,+7D2 # 541 # <,+H # 2+F7+-5 # )E5219:5#

1:*4D,N12/2+-#3417+- # D7#324f,N/2#7++:2. #7,+5,#H4[4+2#:-432#-17+592157D2 #541#%S#2+F7+-5#945#071#

*1)4025#3[p*25#541#D7#/o/2#0:1,)32#34#3:92D)002/2+-^#P7#-p<G2#3[4-,D,57-,)+#3[)4-,D5#<)+5,5-7,-#`#

17/2+21#9215#5),#4+#)EO2-#7--17J7+-#`#D[7,32#3[4+#1p-274#2+#<71-)+^#(25#324f#:-4325#)+-#4+#01)-)<)D2#

<)//4+#E75:#3[4+2#071-#541#3,FF:12+-25#<)+3,-,)+5#32#12D7-,)+#507-,7D25#2+-12#D[)4-,D#2-#D[)EO2-#37+5#4+#

)1312#32#3,FF,<4D-:5#<1),557+-25#j9),1#Q,*^#&k.#2-#3[74-12#071-#541#D7#3:/)+5-17-,)+#3[4+2#<)+3,-,)+#071#

4+#734D-2#D)15H42#<2DD2=<,#+[25-#075#1:455,2#50)+-7+:/2+-#071#D[2+F7+-^#

&BT
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Q,*#&^#()+3,-,)+5#32#12D7-,)+#507-,7D25#2+-12#D[)4-,D#2-#D[)EO2-#j32#(&#`#(Ck#01:52+-:25#37+5#D25#:-4325 #

D)+*,-43,+7D2#2-#-17+592157D2^

P[:-432#01:D,/,+7,12#D)+*,-43,+7D2#7#:-:#,+,-,:2#071#R^#Q7*713#2-#R^Y^#Z[?2*7+#797+-#D2#3:E4-#

32#<2#-1797,D#32#-GN52#j9),1#W++2f25#$#2-#T#0)41#D25#71-,<D25#,5545#32#<2--2#12<G21<G2k^#P2#01)-)<)D2#32 #

<2--2#:-432#:-7+-#-1N5#52/ED7ED2#`#D[:-432#01,+<,07D2#32#<2#<G70,-12.#2-#D2#<)37*2#7J7+-#:-:#:D7E)1:#2+ #

<)DD7E)17-,)+#0)41#D25#324f#2f01:1,2+<25.#+)45#D7#3:<1,9)+5#E1,N92/2+-#37+5#4+2#012/,N12#071-,2#32#

<2#<G70,-12^#P2#<)37*2#25-#E75:#541#$%#<)/0)1-2/2+-5#)E5219:5#<G2M#D25#2+F7+-5#D)15H4[4+#)EO2-#

7--17J7+-#25-#0D7<:#3297+-#24f.#541#4+2#-7ED2.#2+#01:52+<2#3[4+#)4-,D#0D7<:#37+5#3,FF:12+-25#<)+3,-,)+5#

507-,7D25.#<)//2#01:52+-:#2+#F,*412#&^#(25#<)/0)1-2/2+-5#5)+-#1:071-,5#2+#<,+H#01,+<,07D25#<D75525#

32#<)/0)1-2/2+-5.#+)45#021/2--7+-#3[7--1,E421#74f#2+F7+-5#4+#5<)12#0)41#<G7H42#2557,.#/)J2++:#

2+54,-2#071#<)+3,-,)+#2-#071#2+F7+-^#W,+5,.#4+#5<)12#32#S#25-#7--1,E4:#2+#D[7E52+<2#3[,+-:1o-#0)41#D7#

-p<G2.#4+#5<)12#32#&#D)15H42#D[2+F7+-#25-#4+,H42/2+-#7--,1:#071#D[)EO2-.#4+#5<)12#32#$#D)15H42#D[2+F7+- #

5[,+-:12552#01,+<,07D2/2+-#74#1p-274#57+5#D2#/2--12#2+#D,2+#792<#D[)EO2-.#4+#5<)12#32#T#D)15H42#D[2+F7+-#

/2-#2+#D,2+#D[)4-,D#2-#D[)EO2-#57+5#,+-2+-,)+#071-,<4D,N12#32#17001)<G21#D[)EO2-.#4+#5<)12#32#l#D)15H42#

D[2+F7+- # -2+-2 # 3[4-,D,521 # D[)4-,D # 0)41 # 17001)<G21 # D[)EO2- # 54,9,. # :92+-42DD2/2+-. # 3[4+2 # 1:455,-2#

/7D731),-2.#2-#2+F,+#4+#5<)12#32#C#25-#7--1,E4:#0)41#4+2#1:455,-2#,//:3,7-2^#(2--2#:<G2DD2#32#1:455,-2#

021/2-#3[:97D421#32#F7r)+#0D45#01:<,52#D7#021F)1/7+<2#32#D[2+F7+-#H42#541#4+2#5,/0D2#3,<G)-)/,2#

2+-12#54<<N5#2-#:<G2<^#!DD2#5217#1:4-,D,5:2#071#D7#54,-2#0)41#-)4-2#D25#:-4325#541#D[4-,D,57-,)+#3[)4-,D5 #

<G2M#D[2+F7+-#/2+:25#74#52,+#32#+)-12#:H4,02^#

P25#1:54D-7-5#32#<2--2#:-432#D)+*,-43,+7D2#541#<,+H#2+F7+-5#)+-#/)+-1:#01,+<,07D2/2+-#H42#D25#

012/,215#54<<N5#50)+-7+:5#700717,552+-#3N5#&$#/),5#D)15H42#D2#O)42-#25-#,+,-,7D2/2+-#0D7<:#<)+-12#D2#

1p-274 #)4#37+5 # 57 # -17O2<-),12^ #P)15H42 # D2 # O)42- # 25- #0D7<: #` #3,5-7+<2 #34 # 1p-274 # 541 # D7 # -7ED2. # D25#

012/,N125#1:455,-25#50)+-7+:25#+[700717,552+-#H4[`#071-,1#32#&B#/),5^#"2#/o/2#D)15H4[4+#734D-2#F7,-#

D7#3:/)+5-17-,)+#32#<2--2#<)+3,-,)+.#D[2+F7+-#+[25-#52+5,ED2#`#D7#3:/)+5-17-,)+#H4[`#071-,1#32#&B#/),5^#

&Bl
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P7#52<)+32#:-432.#H4,#7#3)++:#D,24#74f#324f#04ED,<7-,)+5#01:52+-:25#37+5#<2#<G70,-12.#7#:-:#

1:7D,5:2#541#%S#2+F7+-5#32#&l.#&%.#&B.#$S#2-#$$#/),5#j&$#2+F7+-5#071#p*2k^#(2--2#:-432#7#021/,5#

+)-7//2+-#32#-25-21#32#F7r)+#0D45#5J5-:/7-,H42#2-#<)+-1qD:2.#7,+5,#H42#541#4+#0D45#*17+3#+)/E12#

3[2+F7+-5.#D25#<)+3,-,)+5#3[4-,D,57-,)+#3[)4-,D5#)E5219:25#D)15#32#D[:-432#D)+*,-43,+7D2^#>)45#79)+5#

7,+5,#04#<)+F,1/21#H42#D25#012/,215#54<<N5#0)41#D25#<)+3,-,)+5#)ê#D[)EO2-#25-#<)+-12#D2#1p-274.#37+5#D7#

-17O2<-),12#2+-12#D[2+F7+-#2-#D2#1p-274.#700717,552+-#3N5#D2#0D45#O24+2#p*2#-25-:^#W4#<)+-17,12.#37+5#D25#

<)+3,-,)+5#)ê#D[)EO2-#2-#D[)4-,D#:-7,-#5:071:5#507-,7D2/2+-.#74<4+#54<<N5#50)+-7+:#+[:-7,-#)E5219:#797+-#

&B#`#$$#/),5^#"2#/o/2.#37+5#<25#<)+3,-,)+5#32#12D7-,)+5#507-,7D25.#D25#2+F7+-5#+[)+-#:-:#52+5,ED25#`#

D7#32/)+5-17-,)+#32#D[4-,D,57-,)+#3[)4-,D5#071#4+#734D-2#H4[`#071-,1#32#D[p*2#32#&B#/),5^#(25#1:54D-7-5#

5)+-#01:52+-:5#37+5#D2#012/,21#71-,<D2#32#D7#-GN52.#2-#3,5<4-:5#2+#-21/25#32#<G7+*2/2+-#74#<)415#34#

3:92D)002/2+- # 37+5 # D25 # <707<,-:5 # 7--2+-,)+2DD25 # 325 # 2+F7+-5^ #W,+5,. # 797+- #&B #/),5. # D25 # 2+F7+-5#

0)4117,2+-#79),1#34#/7D#`#<2+-121#D241#7--2+-,)+#541#0D45,2415#:D:/2+-5#3[4+2#/o/2#-p<G2#74#/o/2#

/)/2+-^#"7+5#D7#<)+-,+4,-:#32#<2--2#:-432.#4+2#7+7DJ52#0D45#F,+2#325#3)++:25#+)45#7#021/,5#32#

/2--12#2+#:9,32+<2#D[p*2#`#071-,1#34H42D#D25#2+F7+-5#0D7+,F,2+-#D241#7<-,)+#0)41#4-,D,521#4+#)4-,D^#(25#

1:54D-7-5#5)+-#01:52+-:5#37+5#D2#324f,N/2#71-,<D2#32#D7#-GN52^#>)45#79)+5#7,+5,#/)+-1:#H4[797+-#&B#

/),5.#D25#2+F7+-5#5)+-#01,+<,07D2/2+-#,+FD42+<:5#071#D241#01:F:12+<2#0)41#D7#/7,+#31),-2#D)15H4[,D5#

012++2+-#D2#1p-274^#W4#<)+-17,12.#D25#2+F7+-5#0D45#p*:5#)+-#0D4-q-#-2+37+<2#`#971,21#D7#/7,+#4-,D,5:2#2+#

F)+<-,)+ #32 # D7 #0)5,-,)+ #34 # O)42- #071 # 1700)1- # 74 # 1p-274^ #(25 # 1:54D-7-5 #/2--2+- # 2+ #:9,32+<2 #4+2#

/2,DD2412#7+-,<,07-,)+#32#D[7<-,)+#2-#32#5)+#1:54D-7-#<G2M#D25#2+F7+-5#2+#0G752#3[7<H4,5,-,)+#32#D7#

<707<,-:#`#4-,D,521#4+#)4-,D^

o+-C0:%/D@0I5CC0?09+-I0:%C,DI-SI0:%p%Ia6+.I.:-+.59%/a56+.I:%j(G70,-12#lk

8+2#)E52197-,)+#F7,-2# D)15#32#<25#012/,N125#:-4325#-17+592157D2#2- # D)+*,-43,+7D2#7 #12-2+4#

+)-12#7--2+-,)+^#!+#2FF2-.#D)15H42#D2#O)42-#:-7,-#F,f:#3,12<-2/2+-#541#D2#1p-274.#-)45#D25#2+F7+-5#:-7,2+-#

<707ED25#32#D2#1:<40:121#3N5#&$=&l#/),5^#(2D7#54**N12#H42#D[2+F7+-#7#7<H4,5#3N5#&$#/),5#D7#+)-,)+#

3[)EO2-#<)/0)5,-2.#<[25-=`=3,12#H4[,D#57,-#H42#324f#071-,25#3[4+#)EO2-#H4,#5)+-#<)++2<-:25#37+5#D[2507<2#

F)1/2+-#4+#524D#2-#/o/2#)EO2-^#P)15#3[4+2#:-432#<)/0D:/2+-7,12.#+)45#79)+5#<G21<G:#`#579),1#` #

071-,1#32#H42D#p*2#2-#37+5#H42DD25#<)+3,-,)+5#D[2+F7+-#7<H4,21-#2-#4-,D,52#<2--2#<)++7,557+<2^#"7+5#

<2--2#:-432#541#TB#2+F7+-5#32#%#`#&S#/),5.#2+#<)DD7E)17-,)+#792<#(^#QD)127+#j5-7*,7,12#01:=3)<-)17D2. #

K)D)*+7.#i-7D,2k.#+)45#79)+5#04#3:-21/,+21#H42#D[2+F7+-#7<H4,21-#D7#+)-,)+#3[)EO2-#<)/0)5,-2#2+-12#B#

&BC
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2-#&S#/),5^#!+#2FF2-.#+)45#79)+5#)E5219:#4+#<G7+*2/2+-#5,*+,F,<7-,F#32#D7#<)++7,557+<2#32#D7#+)-,)+#

32#<)++2f,)+#2+-12#)EO2-5#2+-12#%#2-#B#/),5^#\#071-,1#32#B#/),5.#)+#)E52192#4+2#7+-,<,07-,)+#9,542DD2#

9215#D7#071-,2#3,5-7D2#3[4+#)EO2-#<)/0)5,-2#D)15#32#D7#01,52#32#57#071-,2#01)<G2.#/)+-17+-#H42#D[2+F7+- #

<)/012+3#H4[,D#024-#7*,1#541#D7#071-,2#01)<G2#3[4+#)EO2-#<)/0)5,-2#0)41#7--2,+312#D7#071-,2#G)15#32#

0)1-:2#32#<2-#)EO2-^#P25#1:54D-7-5#32#<2--2#:-432#5)+-#E1,N92/2+-#01:52+-:5#74#3:E4-#32#<2#<G70,-12.#2- #

F)+-#7<-42DD2/2+-#D[)EO2-#3[4+#71-,<D2#2+#<)415#32#01:0717-,)+.#+)+#,+<D45#37+5#<2--2#-GN52^

"[701N5 # D[:-432 # 541 # D25 #)EO2-5 # <)/0)5,-25. #3N5 #B #/),5 # D[2+F7+- #4-,D,52 #3)+< # D7 #+)-,)+ #32#

<)++2f,)+#D)15H4[,D#,+-217*,-#792<#325#)EO2-5#<)/0)5,-25^#"2#/o/2.#)+#57,-#H42#3N5#&S=&$#/),5.#

D)15H4[4+#)EO2-#G)15#32#0)1-:2#25-#7--7<G:#`#D[2f-1:/,-:#3[4+2#F,<2DD2#`#0)1-:2#32#57#/7,+.#4+#2+F7+-#

-,12#541#D7#F,<2DD2#797+-#32#<G21<G21#`#012+312#D[)EO2-^#;)41-7+-.#D)15H42#37+5#4+2#:-432#0,D)-2#+)45#

79)+5#01:52+-:#`#325#2+F7+-5#32#&%#/),5#4+#<G),f#32#0D45,2415#F,<2DD25#3)+-#4+2#524D2#:-7,-#<)++2<-:2 #

`#D[)EO2-.#D25#2+F7+-5#+2#<G),5,557,2+-#075#5J5-:/7-,H42/2+-#D7#F,<2DD2#<)++2<-:2^#>)45#79)+5#<G21<G:#

`#579),1#0)41H4),#/o/2#`#&%#/),5.#D[2+F7+-#+[4-,D,52#075#<2--2#+)-,)+#32#<)++2f,)+#2+-12#)EO2-5#0)41 #

1:5)4312 #<2--2 # -p<G2^ #;)41 #<2D7. #+)45 #79)+5 # 1:7D,5: #4+2 #:-432 #<)/0717+- # D25 #021F)1/7+<25 #325#

2+F7+-5 #` #<2--2 # -p<G2#j<)+3,-,)+ #7<-,)+k #792< # D2415 #<)/0)1-2/2+-5 #9,542D5 #9,5=`=9,5#32# D7 #5<N+2#

D)15H4[4+ # 734D-2 # 1:5)D97,- # D7 # -p<G2 # 3297+- # 24f # j<)+3,-,)+ # 9,5,)+. # 9),1 # D[,DD45-17-,)+ # 325 # 324f#

<)+3,-,)+5#Q,*^#$k^#(2--2#:-432#25-#01:52+-:2#37+5#D[71-,<D2#T#32#<2--2#-GN52^

Q,*#$^#()+3,-,)+5#7<-,)+#j7k#2-#9,5,)+#jEk#32#D7#-p<G2#2f0:1,/2+-7D2#325#/4D-,0D25#F,<2DD25^#8+2#524D2 #

F,<2DD2#25-#<)++2<-:2#`#4+#)EO2-#7--17J7+-#G)15#32#0)1-:2^

!+#F)+<-,)+#325#021F)1/7+<25#325#2+F7+-5#0)41#D25#H47-125#2557,5#32#D7#<)+3,-,)+#7<-,)+#j4+#

2557,#071#0)5,-,)+#0)55,ED2#0)41# D7 #F,<2DD2 #<)++2<-:2k. # D25#2+F7+-5#:-7,2+- #1:071-,5 #2+#*1)4025#32#

&B%
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021F)1/7+<2^#(25#*1)4025#:-7,2+-#<)/071:5#541#D2415#5-17-:*,25#9,542DD25#2+#<)+3,-,)+#9,5,)+.#`#D[7,32#

3[4+#700712,D#32#/25412#32#54,9,#34#12*713#j[2J2-17<U21[k^#;D45#071-,<4D,N12/2+-.#,D#5[7*,557,-#32#9),1#

5,#D25#2+F7+-5#H4,#1:455,557,2+-#5J5-:/7-,H42/2+-#D7#-p<G2#2+#<)+3,-,)+#7<-,)+.#:-7,2+-#<707ED25#32#

9,542DD2/2+-#7+-,<,021#D7#F,<2DD2#H4,#3297,-#o-12#-,1:2#0)41#H42#D[)EO2-#04,552#o-12#17001)<G:.#<[25-#` #

3,12#D7#F,<2DD2#<)++2<-:2^#"24f#GJ0)-GN525#5)+-#0)55,ED25#0)41#D25#2+F7+-5#H4,#+2#1:455,557,2+-#075#`#

,32+-,F,21 # D7#F,<2DD2#<)++2<-:2#2+#<)+3,-,)+#7<-,)+^ #P7#012/,N12#GJ0)-GN52#5217,- #H42#D25#2+F7+-5#

021r),92+-#H42DD2#F,<2DD2#25-#<)++2<-:2.#<2#H4,#52#-1734,17,-#071#4+2#5-17-:*,2#9,542DD2#<)/0717ED2#`#

<2DD25#325#2+F7+-5#H4,#1:455,552+-#2+#7<-,)+.#/7,5#+2#02492+-#075#4-,D,521#<2--2#,+F)1/7-,)+#D)15H4[,D5 #

3),92+-#7*,1#24f=/o/25#541#<2--2#-p<G2#<)/0D2f2#+:<255,-7+-#3[,+G,E,21#D2#<)/0)1-2/2+-#32#-,121#

+[,/0)1-2#H42DD2#F,<2DD2#74#G75713^#@2D)+#D7#324f,N/2#GJ0)-GN52.#5,#3[74-125#F7<-2415#H42#D[,+G,E,-,)+#

,+-219,2++2+- #37+5 # D7 #3,FF,<4D-: #325 #2+F7+-5 # ` # 1:5)4312 #<2--2 # -p<G2. #+)45 #3291,)+5 #)E521921 #325#

<)/0)1-2/2+-5#9,542D5#3,FF:12+-5#2+-12#D25#2+F7+-5#H4,#1:455,552+-#5J5-:/7-,H42/2+-.#<)/071:5#74f#

2+F7+-5#H4,#:<G)42+-^

8+2#012/,N12#<)/0717,5)+#325#3,FF:12+-5#*1)4025#32#021F)1/7+<2#2+#7<-,)+#+)45#021/2--2+-#

32#54**:121#H42#D25#2+F7+-5#H4,#:<G)42+-#`#<G),5,1#D7#E)++2#F,<2DD2#0)41#7--17021#D[)EO2-#0)4117,2+-#

79),1#34#/7D#`#,+G,E21#D2#*25-2#50)+-7+:#32#012+312#D7#F,<2DD2#D7#0D45#01)<G2#32#D241#/7,+#01:F:1:2^#

!+#2FF2-.#<2#E,7,5#+[25-#)E5219:#H42#37+5#D2#*1)402#3[2+F7+-5#H4,#:<G)42+-.#-7+3,5#H42#D2#*1)402#D2#

0D45#F)1-#325#2+F7+-5#H4,#1:455,552+-#`#<G7H42#2557,#+2#01:52+-2#075#4+#-2D#E,7,5^#(2D7#54**N12#3)+<.#

2+#D,2+#792<#D7#012/,N12#GJ0)-GN52.#H42#D25#3,FF,<4D-:5#32#<21-7,+5#2+F7+-5#`#1:5)4312#<2--2#-p<G2#5)+-#

3452 #` #4+2#<707<,-: #0D45 # F7,ED2 #3[,+G,E21 #4+2 #7<-,)+ #<G2M#<25#2+F7+-5 #H42#<G2M# D25#2+F7+-5 #H4,#

1:455,552+- # D7 # -p<G2^ #@, # 524D2 # <2--2 #3,FF:12+<2 #37+5 # D2 #+,9274 #3[,+G,E,-,)+ #2+-12 # D25 # 2+F7+-5 #325#

3,FF:12+-5#*1)4025#32#021F)1/7+<2#25-#2+#O24.#37+5#<2#<75#+)45#3291,)+5#)E521921#325#5-17-:*,25#

9,542DD25#<)/0717ED25#37+5#-)45#D25#*1)4025.#D)15H42#D25#2+F7+-5#+[)+-#075#`#7*,1#24f=/o/25#541#D2 #

3,50)5,-,F.#2-#)ê#3)+<#<2#F7<-241#3[,+G,E,-,)+#+[,+-219,2+317,-#H42#37+5#4+2#/),+312#/25412^

(202+37+-#D7#<)/0717,5)+#325#*1)4025#32#021F)1/7+<2#2+#<)+3,-,)+#9,5,)+#/)+-12+-#H42#

524D5 # D25 #2+F7+-5 #H4, # 1:455,552+- #` #<G),5,1 # D7 #E)++2 # F,<2DD2. # 5)+- #:*7D2/2+- #<707ED25 #3[7+-,<,021#

9,542DD2/2+-#H42DD2#F,<2DD2#3),-#o-12#-,1:2^#(2#1:54D-7-#12O),+-#<2D4,#3[74-125#:-4325#1:<2+-25#/)+-17+-#

H42#D7#<707<,-:#3[4+#,+3,9,34#3[7+-,<,021#9,542DD2/2+-#4+2#7<-,)+#1:7D,5:2#071#4+#74-12#7*2+-#+[25-#2+#

0D7<2#H42#D)15H42#D[,+3,9,34#25-#<707ED2#32#1:7D,521#<2--2#-p<G2#D4,=/o/2#j<)11250)+37+-#`#D7#é#3,12<-#

/7-<G,+* #GJ0)-G25,5#è # F)1/4D:2 #071 #?,MM)D7--, #{#Q73,*7. #$SSCk^ #(2 # 1:54D-7- # 54**N12 #H42 # 5, # D7#

021F)1/7+<2#325#2+F7+-5#`#1:5)4312#<2--2#-p<G2#24f=/o/25#024-#o-12#,+FD42+<:2#071#D241#<707<,-:#`#

,+G,E21#4+2#7<-,)+#50)+-7+:2#-2DD2#H42#D7#57,5,2#32#D7#F,<2DD2#D7#0D45#01)<G2#32#D7#/7,+#01:F:1:2.#,D#

&Bx
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52/ED2#H42#<2#F7<-241#+2#5),-#075#D2#524D#`#D[)1,*,+2#32#D7#3,FF,<4D-:#325#2+F7+-5#`#1:5)4312#<2--2#-p<G2^

;)41#2+#1292+,1#`#+)5#1:54D-7-5#541#D7#3,FF,<4D-:#325#2+F7+-5#`#4-,D,521#4+#)4-,D#797+-#D7#F,+#32#D7#

324f,N/2 # 7++:2 # 32 # D7 # 9,2. # ,D # 25- # 0)55,ED2 # H42 # D7 # <707<,-: # 3[,+G,E,-,)+ # 32 # <21-7,+5 # *25-25 # 5),-#

:*7D2/2+-#4+#F7<-241#2+-17+-#2+#O24#37+5#<2--2#-p<G2^#;71#2f2/0D2.#0)41#1:5)4312#D7#-p<G2#32#D[)4-,D.#

D25#2+F7+-5#3),92+-#,+G,E21#D2#*25-2#50)+-7+:#32#0),+-21#9215#D[)EO2-. #7F,+#32#012+312#D[)4-,D#0)41 #

17001)<G21 # D[)EO2-^ #8+2#7+7DJ52#7001)F)+3,2#325#*25-25#32#0),+-7*2#37+5# D[:-432# -17+592157D2 #32#

D[71-,<D2#01:52+-:#74#<G70,-12#T#52/ED2#/)+-121#H42#D2#0)41<2+-7*2#3[2557,5#0)41#D25H42D5#D2#012/,21#

*25-2#25-#4+#*25-2#32#0),+-7*2#9215#D[)EO2-#25-#52/ED7ED2#`#-)45#D25#p*25.#/o/2#`#$$#/),5#D)15H42#

D[2+F7+-#711,92#50)+-7+:/2+-#`#4-,D,521#D[)4-,D#0)41#17001)<G21#D[)EO2-^#>)-7//2+-.#2+#<)+3,-,)+#)ê#

D[)EO2-#2-#D[)4-,D#5)+-#5:071:5#507-,7D2/2+-.#2+#/)J2++2#4+#2557,#541#324f#25-#3:E4-:#071#4+#*25-2#32#

0),+-7*2#9215# D[)EO2-. #2- #<2#/o/2#D)15H42#D[2+F7+- #7 #1:5)D4# D7 # -p<G2 #3[4-,D,57-,)+#3[)4-,D #`# D[2557,#

01:<:32+-^#(2<,#0)4117,-#3)+<#7DD21#37+5#D2#52+5#32#D[GJ0)-GN52#52D)+#D7H42DD2#D2#+,9274#3[,+G,E,-,)+#

32 # D[2+F7+- #+2 #5217,- #075 #2+<)12 #<)/0DN-2/2+- #3:92D)00: #`#<2- #p*2 # D`. #0)497+- # 12+312 #3,FF,<,D2#

D[7<H4,5,-,)+#32#D[4-,D,57-,)+#3[)4-,D5^

ACC,09+.::-H0%C-,%5S:0,@-+.59%j(G70,-12#Ck

!+F,+.#+)45#79)+5#<G21<G:#`#579),1#0)41H4),#D25#2+F7+-5#+[)+-#075#7001,5#`#4-,D,521#D[)4-,D#071#

)E52197-,)+#797+-#D[p*2#32#&B#/),5#37+5#+)5#:-4325^#(2#1:54D-7-#25-#541012+7+-#04,5H4[4+#2+F7+-#25-#

<707ED2#3[,/,-21#325 #7<-,)+5 #<)/0D2f25 #E,2+#797+-#<2- #p*2^ #8+2#GJ0)-GN52#0)55,ED2#25- #H42# D25#

2+F7+-5.#+2#<)/012+7+-#075#DL,+-2+-,)+#32#DL2f0:1,/2+-7-241.#+L)+-#075#021r4#D2#1qD2#32#DL)4-,D#071#

/7+H42#3L7+-,<,07-,)+#32#DL7<-,)+#32#DL734D-2^#>)45#79)+5#3)+<#/2+:#4+2#:-432#541#325#2+F7+-5#32#

&%#/),5. #01:52+-:2#37+5 #D[71-,<D2 #l. #7F,+ #32#9:1,F,21 #5, # D[7O)4- #3[:D:/2+-5#/)+-17+- # D[,+-2+-,)+#34#

3:/)+5-17-241 # 797+- # D7 # 3:/)+5-17-,)+ # 7,37,- # D25 # 2+F7+-5 # ` # 70012+312 # 0D45 # -q- # 74 # <)415 # 34#

3:92D)002/2+-#`#4-,D,521#4+#)4-,D#071#)E52197-,)+^#!+#2FF2-.#)+#57,-#H42#-1N5#-q-.#D2#E:E:#25-#<707ED2#

3[,32+-,F,21 # D[,+-2+-,)+ #3[4+#7*2+- #2+ # -17,+ #32 #1:7D,521 #4+2#7<-,)+#j9),1 #m))3h713. #@)//219,DD2.#

V215)+.#62+3215)+#7+3#K4125G.#$SSn.#0)41#4+2#12942#3:-7,DD:2#32#D7#D,--:17-412k^#Z+#57,-#:*7D2/2+-#

H42#3N5#&l#/),5.#D25#2+F7+-5#)+-#-2+37+<2#`#,/,-21#0D45#4+#*25-2#H4,#7#:-:#1:7D,5:#,+-2+-,)++2DD2/2+-.#

H42#5,#<2#/o/2#*25-2#7#:-:#1:7D,5:#7<<,32+-2DD2/2+-#j(7102+-21.#WUG-71#{#I)/752DD).#&nnBk^#>)45#

79)+5#3)+<#-25-:#xS#2+F7+-5#32#&%#/),5#37+5#3,FF:12+-25#<)+3,-,)+5#32#3:/)+5-17-,)+5#32#D[4-,D,57-,)+#

3[)4-,D5#j&l#2+F7+-5#071#*1)402k^#P2#012/,21#*1)402#:-7,-#-25-:#541#57#<707<,-:#`#1:5)4312#<2--2#-p<G2#

&BB
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50)+-7+:/2+-.#57+5#3:/)+5-17-,)+#071-,<4D,N12^#P2#324f,N/2#*1)402#:-7,-#-25-:#701N5#79),1#)E5219:#

4+2#3:/)+5-17-,)+#<D755,H42.#,/0D,H47+-#D7#01,52#32#D[)4-,D#0)41#2+54,-2#17001)<G21#D[)EO2-.#<)//2#

<2D7#797,-#:-:#F7,-#37+5#D25#:-4325#34#<G70,-12#T^#P2#-1),5,N/2#*1)402#)E52197,-#4+2#3:/)+5-17-,)+#

01:<:3:2#3[4+#0),+-7*2#9215#D[)EO2- #0)41#D2#3:/)+5-17-241. #0)41#5,*+,F,21#5)+#,+-2+-,)+#3[7--17021#

D[)EO2-.#-)4-#2+#,+3,H47+-#H42#D[)EO2-#25-#G)15#32#0)1-:2^#!+54,-2#524D2/2+-#D2#3:/)+5-17-241#/)+-17,-#

<)//2+-#4-,D,521#D[)4-,D^#!+F,+.#D25#324f#321+,215#*1)4025#-25-:5#:-7,2+-#325#*1)4025#<)+-1qD25#7F,+#32#

9:1,F,21#H42#5,#4+#2FF2-#:-7,-#)E5219:#0)41#D7#3:/)+5-17-,)+#792<#,+-2+-,)+.#<2D7#:-7,-#E,2+#D,:#`#D7#

<)/01:G2+5,)+#32#D[,+-2+-,)+.#2-#+)+#`#4+#5,/0D2#12G74552/2+-#32#D[7--2+-,)+#32#D[2+F7+-#9215#D[)EO2-#

)4 # 9215 # D7 # 5<N+2 # 2+ # *:+:17D^ # P25 # 1:54D-7-5 #/)+-12+- # 2+ # 2FF2- # H42 # 524D5 # D25 # 2+F7+-5 # ` # H4, # D2#

3:/)+5-17-241 # 7 # 5,*+,F,: # 5)+ # ,+-2+-,)+ # 3[)E-2+,1 # D[)EO2- # 797+- # D7 # 3:/)+5-17-,)+ # 7/:D,)12+- # D241#

021F)1/7+<2#701N5#D7#3:/)+5-17-,)+^

V.:86::.59%j(G70,-12#%k

"7+5#D25#3,FF:12+-25#:-4325#01:52+-:25#37+5#D2#<7312#32#<2#-1797,D#32#-GN52.#+)45#79)+5 #04#

37+5#4+#012/,21 # -2/05#/2--12#2+#:9,32+<2#D25#3,FF:12+-25#:-7025#32#D[4-,D,57-,)+#3[4+#)4-,D #0)41#

17001)<G21#4+#)EO2-#G)15#32#0)1-:2#<G2M#D2#-1N5#O24+2#2+F7+-^#>)45#79)+5#3[7E)13#/,5#2+#:9,32+<2#

H42#3N5#&$=&l#/),5.#D25#2+F7+-5#02492+-#1:5)4312#D7#-p<G2#D)15H42#D[)EO2-#25-#5,-4:#37+5#D7#-17O2<-),12#

3,12<-2#2+-12# D[)4-,D #j4+#1p-274k#2- # D[2+F7+-^ #;71#7,DD2415. # D)15H42#D[)EO2- #25- #5,-4:#2+#32G)15#32#D7#

-17O2<-),12#32#D[)4-,D.#D25#2+F7+-5#+2#1:455,552+-#075#`#4-,D,521#D[)4-,D#0)41#17001)<G21#D[)EO2-#797+-#D[p*2#

32#&B#/),5#74#0D45#-q-.#H42#<2#5),-#50)+-7+:/2+-#)4#701N5#)E52197-,)+^#(25#1:54D-7-5#5)+-#<)G:12+-5#

792<#<2#H4,#7#:-:#-1)49:#37+5#D7#D,--:17-412#<)+<21+7+-#D7#3,FF,<4D-:#325#2+F7+-5#`#1:5)4312#325#-p<G25#

<)/0717ED25#3N5#H42#D[)4-,D#2-#D[)EO2-#5)+-#5:071:5#j2^*^#K7-25#2-#7D.#&nBS#z#97+#P224h2+#2-#7D^.#&nnlk^#

K7-25#2- #7D^ #j&nBSk#797,2+-#<)+<D4#H42#D25#2+F7+-5#:-7,2+- #<707ED25#3[4-,D,521#4+#)4-,D #j-2D5#H4[4+#

17-274.#4+#Ep-)+#)4#4+#<1)<G2-k#3N5#D2#3:E4-#32#D7#324f,N/2#7++:2.#2-#H42#D7#3,FF,<4D-:#D,:2#`#D7#

01:52+<2#3[4+#2507<2#2+-12#D[)4-,D#2-#D[)EO2-#:-7,-#D,:2#`#4+2#3,FF,<4D-:#3[,/7*,+21#/2+-7D2/2+-#D2#D,2+#

2+-12 #D[)4-,D#2-# D[)EO2-^ #(202+37+-.#<21-7,+25#32#+)5#)E52197-,)+5#37+5#D25#:-4325#D)+*,-43,+7D2#2-#

-17+592157D2#+)45#7/N+2+-#`#02+521#H42#/o/2#D)15H42#D25#2+F7+-5#1:455,552+-#37+5#D25#<)+3,-,)+5#D25#

0D45#5,/0D25#32#12D7-,)+#507-,7D25#2+-12#)4-,D#2-#)EO2-.#,D5#+2#<)/012++2+-#075#D7#+)-,)+#3[)4-,D#0)41 #

17001)<G21#4+#)EO2-#G)15#32#D241#0)1-:2^#;71#2f2/0D2.#+)45#79)+5#04#)E521921#H42#D)15H42#D[)EO2-#

:-7,- #0)5:#37+5#D7#-17O2<-),12#34#1p-274.#2-#H42#D[2+F7+-#5)4D297,-#D2#1p-274#74#D,24#32#17-,5521.#+2#

&Bn
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021/2--7+- #3)+< #075 #32 # 17001)<G21 # D[)EO2-. # D[2+F7+- # 52 #3:E7117557,- #*:+:17D2/2+- # 170,32/2+- #34#

1p-274. # 3292+4 # [,+4-,D2[. # 2- # 0),+-7,- # 9215 # D[)EO2- # 57+5 # <G21<G21 # ` # D2 # 1:4-,D,521̂ # @2D)+ # +)-12#

,+-2101:-7-,)+.#D25#<)+3,-,)+5#)ê#D[)EO2-#2-#D[)4-,D#5)+-#37+5#D7#/o/2#-17O2<-),12#+2#021/2--2+-#075#32#

/)+-121#H42#D[2+F7+-#7#<)/01,5#D7#F)+<-,)+#32#D[)4-,D.#04,5H42#D[2+F7+-#024-#17001)<G21#D[)EO2-#071#

G75713#5,/0D2/2+-#2+#-,17+-#541#D2#/7+<G2#34#1p-274.#021/2--7+-#7,+5,#3[2+-17ë+21#D[)EO2-#9215#5),#071#

[<)+-,+*2+<2#507-,7D2[^ #W,+5,. #+)45#3:34,5)+5#H42#524D25# D25#<)+3,-,)+5#37+5 #D25H42DD25# D[)EO2-#2- #
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