
Dynamics of memory retrieval in parsing double relative clauses: 
The interplay of parallelism, animacy, and case markers
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! Processing mechanism
! Structure of double relative clauses (DRCs)
! Main focus:

! Semantic -syntactic information: Parallelism of grammatical functions
! Semantic information: Animacy
! Morphosyntactic information: Case markers

! Results from three self -paced reading tasks
! Discussion
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! Encoding of representation
e.g., Melissa knew that the toy from her uncle in Bogota arrived today.
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Parallelism effects
(1)

3 Parallelism effect: Parallel function > Non -parallel function (d > c)
3 Subject advantage (King & Just, 1991): SRCs advantage over ORCs (c > d)
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Parallelism effects

! Prenominal relative clauses
< No overt cue on retrieving the dependent element

! Double dependencies out of the same clause (co -arguments)

! Parallelisms of grammatical functions may play a role in processing      
DRCs
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3 Processing preferences  based on the thematic role assignment (a) > (b)
! Assigning the role of an object before a subject

3 Only one syntactic structure 
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3 Various restrictions for DRCs (Yoon, 2016)

F The grammatical function of the head nouns 
! Processing difficulty of higher head nouns from object gap positions.

F Interpretation preference based on lower relative clauses
! Similar to the conclusion of Nakamura & Miyamoto (2013)
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3 Various restrictions for DRCs (Yoon, 2016)

F Interpretation preference based on lower relative clauses
G The distance between gap and filler
! Shorter dependencies are preferred over longer dependencies

F [ e e salangha-nun] yeca
love-and           woman

a. Ôthe woman j [whom j ei loves ej]Õ (Ôthe woman whom somebody lovesÕ) 
b. ? Ôthe woman i [who i ei loves ej]Õ (Ôthe woman whom loves somebodyÕ)

9&&9&&&&%2:!# %2:" ;&<&&&&=400(1! ;&&<&&&&=400(1"#######
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3 Various restrictions for DRCs (Yoon, 2016)

F Interpretation preference based on lower relative clauses
F Processing difficulty of higher head nouns from object gap positions.

F [[e e salangha-nun] yeca-ka cwuk-un] namca
love-Adn woman -Nom die -Adn man

a. Ôthe man i [who i the woman j [whom j ei loved ej] died]Õ (man = Subject)
b. ??Ôthe man j [who j the woman i [who i ei loved ej] died]Õ (man = Object)

F same with Japanese DRCs 
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2K&*(,%*-3#5/%*30"$+

3 2 x 2 design: Parallelism (parallel, non -parallel) x Head nouns (low, high)
3 16 target items + 42 fillers (randomized)
3 Self-paced reading tasks (PCIbex) 
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3 Non-cumulative moving window display
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2K&*(,%*-3#5/%*30"$+1/'(")*$8(*

3 Non-cumulative moving window display
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2K&*(,%*-3#5/%*30"$+1/'(")*$8(*

3 Non-cumulative moving window display
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2K&*(,%*-3#5/%*30"$+1/'(")*$8(*

3 Non-cumulative moving window display
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3 Non-cumulative moving window display
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3 Non-cumulative moving window display
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2K&*(,%*-3#5/%*30"$+1/'(")*$8(*

3 Non-cumulative moving window display
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2K&*(,%*-3#5/%*30"$+1/'(")*$8(*

3 Non-cumulative moving window display
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2K&*(,%*-3#5/%*30"$+1/G-#5H+,+

3 Statistics: Linear mixed effect models ( lme4 package in R)
3 Outlier removal1: removal of participants below 75% accuracy
3 Outlier removal2: Three standard deviation above the mean (less than 2%) 
3 Regions of interest: High head noun (critical region) ÐSpillover1 ÐSpillover2

Low head noun

3 Experiment 1:  inanimate low Ðanimate high
3 Experiment 2:  animate low Ðanimate high
3 Experiment 3: Follow up experiment 

28

!"#$%&'(



2K&*(,%*-3/C
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2K&*(,%*-3/C1/!*+853+
N >3&,0+353$%1-:/<-O-2*;2-23&8-$/0$,M-&$8-,4*::/63+-+3;*/$,

1($2"3($'&24")&%("#!" 0"56"3(4&72"56"872'&)&72+"93373"5$3:"&2'&8$)(";<=">72?&'(28("&2)(3@$*:+"
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(b)

(c)

(d)

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

S 1"&2#%00%,)3%45
67(3,)"(&8%#%44$4)+0&
$66$3,&"6&
%&4"9$#&:$%;&("7(

N /-,%$%&'($)"*)$+&,-").$

S 1"&2#%00%,)3%45
67(3,)"(&8%#%44$4)+0&
$66$3,&"6&<",:&:$%;&
("7(+
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)*++##$%&&,'(
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2K&*(,%*-3/E1/!*+853+
N >3&,0+353$%1-:/<-O-2*;2-23&8-$/0$,M-&$8-,4*::/63+-+3;*/$,

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

S 1"&2#%00%,)3%45
67(3,)"(&8%#%44$4)+0&
$66$3,&"6&%&4"9$#&:$%;&
("7(

N /-,%$%&'($)"*)$+&,-").$

S A#%00%,)3%4567(3,)"(&
8%#%44$4)+0&$66$3,&"6&
.)/$!%&'$()*(-

!"#

!$#

!%#

!&#

Mean reading time (ms) by region by condition. Error bars indicate 95% Confidence intervals. 35
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2K&*(,%*-3/E1/!*+853+
N >3&,0+353$%1-:/<-O-2*;2-23&8-$/0$,-&$8-,4*::/63+-+3;*/$,

. 
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Mean reading time (ms) by region by condition. Error bars indicate 95% Confidence intervals. 36
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!"# '()*+,-.*/(0/12*3(*4-5-66,6718*,99,:;1

!"# <7=+*+,-.*/(0/12* D*'"#%&'>+%>#1"B'&//&"1%

" ,*1'#"1+6&02'$%&'1B&'"#%&'>#)J&)%'1*'()&.+"1'$("*>+,-'#)-$>&,1'%1)$"1$)&'+,'''''
489%
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2K&*(,%*-3/E1/9,+)8++,"-

% >-5-66,6718*,99,:;1
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7/,,*=*:*%#-P1-,#$%&.%*.-3$./8*$;-! ,0=,3Q03$%-*$%3;+&%*/$-/)-%23-8343$83$.#-AR*;2-S T/<B

7/,,*=*:*%#-U1-,*50:%&$3/0,-4+/.3,,3,-/)-,#$%&.%*.-3$./8*$;-&$8-:*$F*$;-%23-;&4,-&%-%23-2*;2-23&8-
$/0$-=0%-3&,#-4+/.3,,*$;-./,%,-803-%/-8*,%*$.%*63$3,,-/)-,35&$%*.-*$)/+5&%*/$-A*?3?M-&$*5&.#B

!"#$%&'(

? V5538*&%3-+3&$&:#,*,-/)-%23-:/<-23&8-$/0$L,-
;+&55&%*.&:-)0$.%*/$,

? "0=,3Q03$%-4+/.3,,-/)-8343$83$.*3,1-T/<-
23&8-$/0$-! 2*;2-23&8-$/0$,

" W*,%*$.%*63-,35&$%*.-*$)/+5&%*/$-A*?3?M-&$*5&.#B-
3&,38-*$%3;+&%*/$-/)-:/<-23&8-$/0$,-AX'4PB



2K&*(,%*-3/E1/9,+)8++,"-

% @,5A*;5-/17;7B7;C**
& ,2A(&261*77&

(V:(14A($37

! WH(&(2104(1&
:21200(047A&(==(63&*=&0*J&
H(2@&$*#$7&4$&XV:&K&47&
$*3&@#(&3*&5(1/&
312$7434543"

& .4==(1($3&261*77&
6*$@434*$7Y
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2K&*(,%*-3/I
5 7&+&::3:*,5-3))3.%,-/)-:/<-23&8-$/0$,

5 7+/.3,,*$;-:/&8,-/)-$/$ (4&+&::3:-
./$8*%*/$,

5 Y3+=-%+&$,*%*6*%#-
5 7&+&::3:-./$8*%*/$,1-%+&$,*%*63-63+=,
5 9/$ (4&+&::3:-./$8*%*/$,1-*$%+&$,*%*63-

63+=,

! 73$&:%#-%/-%+&$,*%*63-63+=,-*$-:&$;0&;3-
&.Q0*,*%*/$-&$8-8343$83$.#-5/6353$%,-
,0123-4'5'678-9:..7 &'*;;<=' >7.?@91A:3'-.$&'B)*C'-$7$+
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2K&*(,%*-3/I
5 B%#%44$4)+0&$66$3,+&"6&4"9&:$%;&("7(+

5 B#"3$++)(2&4"%;+&"6&("(58%#%44$4&
3"(;),)"(+

5 C$#<&,#%(+),)*),-&
5 B%#%44$4&3"(;),)"(+?&,#%(+),)*$&*$#<+
5 1"( 58%#%44$4&3"(;),)"(+?&)(,#%(+),)*$&

*$#<+

! B$(%4,-&,"&,#%(+),)*$&*$#<+&)(&4%(27%2$&
%3D7)+),)"(&%(;&;$8$(;$(3-&0"*$0$(,+&
#ABC)$3"D"E7%$:(**7,"F;;GH"I7*&2:B6()"$*+,"-.F/" $+7+0

5 1)(-"-,%(,$2%0+$,0&(-","2",3$456
5 7($"(,%08%'"&,%$#&9$
5 :0%&,%0$9&0&..%."-8$%;;%5,-<
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2K&*(,%*-3/I
5 D-,3:)(4&.38-+3&8*$;-%&,F-A$GHIB
5 D-,&54:3-,3%-/)-*%35,1-.+*%*.&:-+3;*/$-G-J%3&.23+(DEEK9@>-A&$*5&%3BLM-J;+&80&%3(DEEK9@>-A&$*5&%3BL-

A&$*5&%3BL
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2K&*(,%*-3/I1/!*+853+
N >3&,0+353$%1-:/<-O-2*;2-23&8-$/0$,M-&$8-,4*::/63+-+3;*/$,

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

S 1"&2#%00%,)3%45
67(3,)"(&8%#%44$4)+0&
$66$3,&"6&%&4"9$#&:$%;&
("7(

N /-,%$%&'($)"*)$+&,-").$

S B%#%44$4)+0&$66$3,&"6&
.)/$!%&'$()*(-$
EFGH8@I

S =)2()6)3%(,4-&4"(2$#&
#$%;)(2&,)0$&"6&
3"(;),)"(&E3I

!"#

!$#

!%#

!&#

Mean reading time (ms) by region by condition. Error bars indicate 95% Confidence intervals. 44
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2K&*(,%*-3/I1/!*+853+
N >3&,0+353$%1-:/<-O-2*;2-23&8-$/0$,-&$8-,4*::/63+-+3;*/$,

Mean reading time (ms) by region by condition. 
Error bars indicate 95% Confidence intervals. 

!"#

!$#

!%#

!&#

N 01-22"3&+$+&,-")4.

S =8)44"*$#&>&#$2)"(?&
,:$&2#%00%,)3%45
67(3,)"(&8%#%44$4)+0&
$66$3,&"6&%&.)/%0$
!%&'$()*($ 9%+&%4+"&
"<+$#*$;
!"! "#$%&'# ($))*+

S =8)44"*$#&@&#$2)"(?&
,:$&2#%00%,)3%45
67(3,)"(&8%#%44$4)+0&
$66$3,&"6&+),!$!%&'$
()*(-$ 9%+&%4+"&
"<+$#*$;
,-..' #$%&$)/+

Mean reading time (ms) by region by condition. Error bars indicate 95% Confidence intervals. 45
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3 Interaction between Parallelism effects of head nouns
3 (c) longer than (d) ! not parallelism effect 46
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2K&*(,%*-3/I1/9,+)8++,"-

3 Figure !"

Exp2 Exp3
3 Case mismatch effects? ÐNo, asymmetry!

Z Not for double accusative markers
! Not due to the violation of predictive parsing

3 The peculiarity of double nominative constructions?
! no, Exp2 results of (c) 

(Miyamoto & Takahashi, 2002; Polinsky et al., 2007; Ueno & Kluender , 2003) 47
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2K&*(,%*-3/I1/9,+)8++,"-

Z WH(&:1(7($6(&*=&2$&4$3(1A(@423(&%2:&*=&2&H4%H(1&H(2@&$*#$

Z F21200(047A&(==(637[
3 The status of an intermediate gap is not parallel with neither the high head 

noun nor its gap
! accessing an intermediate gap before establishing a long -distance dependency 
(Bever & McElree, 1988; Chomsky, 1973, 1995; Gibson & Warren, 2004; Kluender & Kutas, 1993; Love & Swinney, 1996; Nicol & Swinney, 1989).48

!"#$%&'(



GENERAL DISCUSSION
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1. Semantic -syntactic 
information: Parallelism
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CD/'#(#55*5,+%
% N*&:21200(047A&(==(63&23&0*J(1&H(2@&$*#$&1(%4*$7&>/#3&H4%H(1&H(2@&$*#$&1(%4*$7E

! WH(&026B&*=&2&74%$4=462$3&1*0(&=*1&3H(&:21200(047A&(==(63&4$&043(123#1(&*$&
74$%0(G%2:&1(02345(&602#7(7

Z 7&+&::3:*,5-3))3.%1-7&+&::3:-)0$.%*/$-[-9/$(4&+&::3:-)0$.%*/$-A8-[-.B
Z "0=\3.%-&86&$%&;3-A]*$;-O-^0,%M-P__PB1-"`E,-&86&$%&;3-/63+-@`E,-A.-[-8B

51
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CD/'#(#55*5,+%
% A$B$//0/+C?.0EE0"8.L.40D0'40'"M.4+C8$'"0I.

S \4/7*$&>T]]ME^7&,"$326346&F1(@4634*$&-*62043"&WH(*1"&>,F-WEI&
S _$3(%1234*$&6*73&2$@&A(A*1"&6*73&4$=0#($6(@&/"&`!"#$%&'(aI

0*$%(1&@4732$6(&4$3(%1234*$7&32B(&A*1(&6*737&3H2$&0*620&4$3(%1234*$7D

S N*&:21200(047A&(==(637&4$&74$%0(&%2:&602#7(7

" ?6345(0"&(A:0*"&:21200(047A&")%(*+,-)*.-$%&)/*+&',*%")/-0*1234*#0"55&)/*
#%$65-54*"0*&)7"%7&)/*86%'&9%-*123D&

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

1#2/',3#2+$
&"0.'$
(,&'/%*#

40$
/((,',0%/2$
*0&'

40$
)/./22#2,&5$
#66#*'
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CD/'#(#55*5,+%
% 3$)$?(B$.L.6+M$?#8#.GNOPQK

& N*3&=#00"&/202$6(@&7"$326346&6*$=4%#1234*$

9&&9&&&%2:T %2:K ;&<&&&&=400(1T&&;<&&&&=400(1K

:;< =;>?@ ! b*3H&7H*#0@&:1(=(1&7#/c(63&%2:7

7 F1(@4634$%&2&@4734$63&%12AA234620&=#$634*$&=*1&3H(&#:6*A4$%&21%#A($3

7 ?$4A26"&(==(637&>4$2$4A23(&0*J&H(2@&$*#$7E&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&
(Ness & Meltzer -Asscher, 2019; Wagers & Phillips, 2014)
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CD/'#(#55*5,+%
% A$B$//0/+C?.0EE0"8C.+'.F$B+#(C./0F0/C.#E.C8B("8(B0C.$'4.40D0'40'"+0C

% R##B4+'$80.C8B("8(B0.G1"B#CC&8%0&S#$B4.0T8B$"8+#'U.V+//+$?CH.PWXYK
2D&WH(&7#1%(*$&JH*&d2A(7&3146B(@&9*/c(63<&2$@&e46H21@&2$$*"(@&9*/c(63<761#//(@&#:f

/D&g[WH(&7#1%(*$&JH*&97#/c(63<3146B(@&d2A(7&2$@&e46H21@&2$$*"(@&9*/c(63<761#//(@&#:f

% ,#/*1@4$23(&602#7(7&>,3#13&(3&20D+&KLTLE

% F1*$*#$&1(7*0#34*$&>'200&h&)*7H4@2+&KLKTE&
% ?61*77&J*1@&623(%*14(7&>W2A2*B2(3&20+&KLKKE
% F1*7*@46G0(5(0&6*A:*$($37&>Q2107*$+&KLLTE

" ?6345(&#7(&*=&:21200(047A&4$&5214*#7&A#034:0(&@(:($@($6"&6*$731#634*$7 54
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2. Interaction with semantic 
information: Animacy
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ED/L*%#-3,)/,-A"(%#3,"-1/G-,%#)H

! @'$'+?$80.Z#,.[ 1'+?$80.\+*% 89:);<

! 1'+?$80.Z#,... [ 1'+?$80.\+*%

" 89:)=<

" N*&$((@&=*1&1(2$20"747&JH($&0*J&H(2@&$*#$7&J27&4$2$4A23(&>XV:TE
! _AA(@423(&1(2$20"747&*=&0*J&H(2@&$*#$7&JH($&/*3H&H(2@&$*#$7&21(&

2$4A23(&>XV:KE

! ,#/7(U#($3&4$3(%1234*$&*=&@(:($@($64(7&>0*J&H(2@&$*#$&! H4%H&H(2@&$*#$E

56

>.,',*/2$3#.?
40$#66#*'

@),2203#.$;
/-,%

@),2203#.$=
A0BC$D,-"$

>.,',*/2$3#.?
!"#

@),2203#.$;
!"#

@),2203#.$=
A0BC$D,-"$
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ED/L*%#-3,)/,-A"(%#3,"-1/G-,%#)H

! @'$'+?$80.Z#,.[ 1'+?$80.\+*% 89:);<

! 1'+?$80.Z#,... [ 1'+?$80.\+*%

TD&,"$32VG=4173&266*#$3&#>*&?)72"()"$*,"-../0 89:)=<

GF14A26"&*=&7"$326346&6#(7&*5(1&7(A2$346&*$(7+&3J*G732%(&:2174$%&

GF1(@4634*$I&$*&2$4A26"&(==(63

57

>.,',*/2$3#.?
40$#66#*'

@),2203#.$;
/-,%

@),2203#.$=
A0BC$D,-"$

>.,',*/2$3#.?
!"#

@),2203#.$;
!"#

@),2203#.$=
A0BC$D,-"$

KD&_$3(126345(&#7(&*=&200&04$%#47346&4$=*1A234*$!G2*#1&,)HCCI0)=#@J21#*&)'()#*+,)HCCK6

G4AA(@423(&4$3(%1234*$&*=&7(A2$346&4$=*1A234*$&!L*($#11)M)N(''&$#1,)HCCO0)P%@Q'4%1<)M)R4#S*'4,)HCCO6

!"#$%&'(



ED/L*%#-3,)/,-A"(%#3,"-1/G-,%#)H

! 1'+?$"M.0EE0"8.#'.DB#"0CC+'*.B0/$8+F0."/$(C0C.G;]R.L.5]RK

! 6#*2-#*$7"#)$+"#$,89#-+$7.+".)$+"#$6:$7&($.)&).;&+#$!J:(@9,)=#Q '()#*+)-..-6

! <'#&+#'$.)+#'=#'#)-#$=',;$&)$&).;&+#$,89#-+$+"&)$=',;$&)$.)&).;&+#$,89#-+$$$$$$$$$$$$
!;23$'%B('4)M)T#B%B9(9,)-.HK0)":B9)'()#*+,)-.H50)U#%41',)HCC.0)T%**#(#'()#*+,)-.HO6

! ;0?$'8+".+'E#B?$8+#'.#(8,0+*%8CC8B("8(B$/.+'E#B?$8+#'.EJ$##$)#%.&@KKLM&=,""8+&$,&%4N.&@K>OI

! >/)+&?@=.'(+$&--,2)+($8&(#*$,)$3&)42&4#($7.+"$'.4.*$7,'*$,'*#'($AB)43.("C$,'$3#(($-,;%3#?$
;,'%",3,4.-&3$(/(+#;($A<#';&)C$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$
!G241Q'BB'*VN@9*'B'8BQ?M)N@9*'B'8BQ?,)-..W,)-..C>0)F#1)J?Q')M) =@A*4'',)-..W6

! D,'#&)E$&-+.F#$2(#$,=$(#;&)+.-$.)=,';&+.,)$=,'$;23+.%3#$*#%#)*#)-/$.)+#4'&+.,)($
A&;8.42,2($(#)+#)-#($.)$62((.&)0$ >+,,%#( #+$&3G0$HIJKC
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3. Morphosyntactic information: 
Case markers
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!"#$%&'(%)*+,-.,/.#/+0%&1-,/%+2#3-)4#1-&54&)

! e(042/0(&6#(&=*1&2774%$4$%&/*3H&%12AA234620&2$@&3H(A2346&1*0(7&4$&146H&627(&A21B4$%&
7"73(A7&,D-8?E: &'0.38-@@&':3'-.$&'B))C='D@7:F:4.::3'-.$&'B))/='64-G.:4'5'>?H1:4?@I&'*;;J+

! .4734$6345($(77&*=&627(&A21B4$%&2==(637&:1*6(774$%

# 1#'.,#3/2$*E#$,%$(#)#%(#%*+$60.5/',0%$8#F-FC$&E?G#*'H3#.?$/-.##5#%'&<

" LF'(%B?#1)'()#*)!-.-.6X))Y2B(12$%1#*)4'*#(%F'B)

! R9')Y#%1('4!B6'() Z*+ (9#()(9')B@:*Y(24!"# [ ) [\

! R9')Y#%1('4!B6,++ Z*+ (9#()(9')B@:*Y(24!"# [ ) [\

# I.#(,*',3#$*E#$

" P#4(%@%Y#1(B)Y4'&%@(%F'*?)*22Q'&)#()#)Y2('1(%#**?)2>]'@(V4'*#('&)Y%@(:4')89'1)(9')3%4B()UP)8#B)12$%1#(%F'V
$#4Q'&+),D-8?E: :3'-.$'B))C+

" P4'&%@(%F')Y42@'BB%1<)'F'1)>'324')(9')F'4>)%1)9'#&V3%1#*)*#1<:#<'B)))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))
,K:@4A':3'-.$'B)*<='K7LL&'B)*/='D@7:F:4.::3'-.$'B))/+
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! N*&627(&(==(63&>$*&70*J@*J$&=*1&3H(&72A(&627(&A21B(1E

! $*3&#7(@&3*&:1(@463&#:6*A4$%&21%#A($3&731#63#1(7

>6=D&.*#/0(&$*A4$2345(&6*$731#634*$7&4$&XV:(14A($3&iE

# F*774/4043"&TI&N*3&(A:0*"&:1(@46345(&:2174$%&/(62#7(&*=&3(A:*121"&2A/4%#43"

# F*774/4043"&KI&?J21($(77&*=&731#63#120&6*A:0(V43"j $*3&J43H4$&3H(&72A(&731#63#1(Y

61
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!"#$%&'(



M%&5,)#3,"-/A"(/.*-*(#5/&#(+,-./%*)0#-,+%

! S$"),$B4.40D0'40'"M."#'C8B("8+#'C.

! 1#/*',3/'#$).#3,0E&2+$)/.&#($#2#5#%'&

! @'80B$"8+F0.(C0.#E.CM'8$"8+".$'4.C0?$'8+".+'E#B?$8+#'H.B$8%0B.8%$'.CM'8$T&E+BC8.
?#4(/$B.$""#('8. AL,3&)*0$JMMNC

62
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L*5*)3*$/!*A*(*-)*+

3 M7.-@E&'N$',*;;<+$'O:97.P?@I'9A@3-H3?H'H-3:I74A'-8Q?IR?3?:9'?@'E?9H7R49:'H7@3:G3S'>47Q-Q?.?93?H'-@E'E?9H7R49:'H7@934-?@39$'

N7R4@-.'7F'T:874A'-@E'U-@IR-I:&'CJ&'/%%VJ*/$

3 W?Q97@&'X$',*;;%+$'U?@IR?93?H'H78L.:G?3AS'U7H-.?3A'7F'9A@3-H3?H'E:L:@E:@H?:9$'Y7I@?3?7@&'J%&'*V<J$

3 D-8?E:&'Z$&'[H2::L:49&'Y$&'5'0.38-@@&'W$'6$'T$',B))C+$'\@3:I4-3?7@'7F'9A@3-H3?H'-@E'9:8-@3?H'?@F748-3?7@'?@'L4:E?H3?P:'
L47H:99?@IS'Y4799".?@IR?93?H':P?E:@H:'F478'W:48-@'-@E'X@I.?92$'N7R4@-.'7F'>9AH27.?@IR?93?H'O:9:-4H2&'CB,*+&'C<V//$

3 D@7:F:4.:&'>$&'Y47H1:4&'T$']$&'[H2::L:49&'Y$&'5'>?H1:4?@I&'T$'N$',B))/+$'62:'?@F.R:@H:'7F'32:'?88:E?-3:'P?9R-.'H7@3:G3'7@'
?@H4:8:@3-.'32:8-3?H'47.:"-99?I@8:@3S'XP?E:@H:'F478':A:"87P:8:@39'?@'E:L?H3:E':P:@39$Y7I@?3?7@&';/,*+&';/V*B<$

3 K-439R?1:4&'O$'N$&'[H24?:F:49&'K$'N$&'M7H1&'D$&'5'D?1934-&'W$'T$',B))C+$'T74L27L27@7.7I?H-.'?@F.R:@H:9'7@'32:'H7@934RH3?7@'7F
9RQ^:H3"P:4Q'-I4::8:@3$'T:874A'5'Y7I@?3?7@&'C*,%+&'*C*JV*CBJ$
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!"#$%&'()*
!"#$%&'%$()*%#+*+"#,(%-"*%.#+*+/$+0%"$%$(+%1#,()$+,$2#+*%"/0%
3+,("/)*3*%&'%4"/52"5+%.#&,+**)/5%6137"!8%,&/'+#+/,+%9:99;%$(+%
7)/52)*$),%<&,)+$=%&'%13+#),"%1//2"4%>++$)/5%67<18%9:9?;%"/0%$(+%
?:$(%@"."/+*+AB&#+"/%6@B8%7)/52)*$),*%C&/'+#+/,+D%

E+%$("/F%$(+*+%"20)+/,+*%'&#%$(+)#%G"42"H4+%'++0H",FD%!"#$*%&'%$(+%
,2##+/$%+I.+#)3+/$*%-+#+%)/,420+0%)/%$(+%.#&,++0)/5*%&'%$(+%
7)/52)*$),%<&,)+$=%&'%13+#),"%6!7<18%9:9?D%


