shEA2|EE|R] Q1] A M= Original Article
The Korean Journal of Cognitive and Biological Psychology http://dx.doi.org/10.22172/cogbio.2021.33.3.008
2021, Vol. 33, No. 3, 221-236 © The Korean Society for Cognitive and Biological Psychology

The relationship between neuroticism and modulation
of error processing by induction of short-term affect’

Yaeeun Yang, Junghee Kim, Taejin Park’

Department of Psychology, Chonnam National University

We examined how the effects of induced short-term affect on error processing depend on neuroticism. Two groups of neuroticism
(high/low) were examined for ERN (error related negativity) and Pe (error positivity) related to error response during the Eriksen
flanker task. Short-term affects were induced by presenting one of the emotional (positive/neutral/negative) IAPS pictures
immediately before the flanker stimulus was presented in each trial of Eriksen flanker task. Behavioral data showed that error
responses were faster than correct responses in two groups, and no difference was observed between high neuroticism group and
low neuroticism group. The peak amplitude of ERN was larger (more negative) than CRN (correct response negativity). In
particular, the effect of induced affect on ERN amplitude was different according to the level of neuroticism. For the high
neuroticism group, the induced negative affect produced a larger amplitude than the neutral affect, but no effect of the induced
affect was observed in the low neuroticism group. In addition, the effects of positive affect were not observed in both groups.
On the other hand, the peak amplitude and latency of Pe was larger (more positive) and longer than those of Pc (correct
positivity), and no effect associated with neuroticism and induced affect was observed. In summary, the effect of induced affect
on the early error processing was dependent on the level of neuroticism. The high neuroticism group, unlike the low neuroticism
group, showed a larger ERN amplitude when negative affect was induced compared to the neutral affect. These results suggest
that high neuroticism group was very sensitive to the induced short-term negative affect which influenced error monitoring. On
the other hand, in the later stages of error processing, the induced affect or neuroticism did not have an effect on the error

awareness.
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Table 1. Demographic characteristics of all groups

High Neuroticism Low Neuroticism

n 28 28
Age (years) 2277 2.2 237 Q2.7
Gender 8120 13: 15
(male : female)
K-EPQ Neuroticism 16.3 (3.6) 5.9 (2.6)

* K-EPQ, Korean version Eysenck Personality Questionnaire

* Mean (Standard deviation)

A54)=-12.53, p<.001].
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Figure 1. Example procedure of stimulus presentation (for details, see main text)
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& (skin impedance) #= F23th. High-pass filtere}
Low-pass filtere=" Z+2ZF 0.01Hz®} 30Hz¥ 1L, EEG EA2
BrainAnalyzer 2.1(BrainProcucts)& ARg5to] 4519t
HEATE 54 A FC2&F AFz9] 2 9AGled, oo
29l Aol Al HEOGSE VEOGE Al9lska &7t A
Hoas AP doE AT = Ay w=
Q9] o38kS- Gratton, Coles & Donchin(1983)H4].0
A5k, ERN/CRNI} Pe/PceE 71271 HI-S HES R=2
Hhgo] ZHAIE7] A 100msoll Al 8- ZHA] & 500ms7HA] A
Aot BA77 & (epoch)oll Al 18]1l [APSE= A= AJA]
A 100msefl4 2= AIA] & 700ms71A] A7t EA71F &
fl(epoch)oll Al Zete] 100pVoldelAL - 100pVH|THeT A
3, 12 Fdf AT i Sk Zpolrh 100pv7E He
Al A AlQlstlet. ¥ JHAl 2 A= AA A
100ms Fere] BwES 7|Adoz 4ot ERP HolHE
3 wAottt. 2F ERP EAof ZH Qouke Ay 4
+ AT AeE AAZAEE B oF 30~407(eF
15~20% 257-&) At

do
fr R2X Jj

1o

ERP &M

ERNG Pet 27 a4 FY9elld F2 B,
Tl Aol ARG AF9AE(Fz, FCz, Cz, P2)ollA
7V 2514 wEEcHDehaene, Posner, & Tucker, 1994;
Herrmann et al, 2004; Hoffmann & Falkenstein, 2010).
7P 2 ARAZo] WEEE A5 ERNO A% FCzut

Czo]al, Pe?] AL Czur Pzolth(e]|, Falkenstein et al.,
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20005 Luu et al, 2000; Olvet & Hajcak, 2008). &7 2]
ATFEL 5/ ERNOJY Pe AE9] wigo] 7 Fslolal
2 AP B ASe 24 EeR At

=

2 Aol HrAE A9 grand average ERP Ho]H

il

AES A}, 35202 Cz AIYA A 7 F3ista 2
Z1Z9] ERNI} Pe m3do] WA= whepa] 2 AE Cz
AZS PAAZToR A1 ERN/CRNZ} Pe/Pco] AH A=
I ZAAZE 7 AA7AER g3 o] ekt ke

A & 0~100ms A|7HOA 7P 2ol Az 7 A
712 ERN/CRNO HH AZi AA7|2 Agton, Hhe
A T 50~250ms A|7HEROlA 7FE Aol AExp 7 F
712 Pe/Pco] A AEw} AA7|2 At RE ERPx}
3 O™ FAFS 0.05~30Hz band-passg AlelstilE
filteringSHA] @42 Aol ZASFA.

M GE2 9 ARH IAPS AR HA7L GiE
stolsty] 9)sf, IAPS AR} Tl ERP mhalof A AA]
A2l wHtgdsl= FRPAECZ 43 LPP(Late positive
potentiaDE  E45FcHSchupp, Flaisch, Stockburger &
Junghofer, 2006; Schupp, Stockburger, Weike & Hamm,
2003; Schupp, Stockburger, Weike & Hamm, 2004). LPP

£ 32 FA-FAGe0 BAEE 44 neorA, 59

4=l o AAAH =0l o & AEZ HAtH(Schupp et
al, 2004). & AFollAE C3, Cz, 182 C4 A=A oF

400~550ms A|7F4e] HAA=ZS
AroktHPark & Park(2013)2 1l
L RAE WYste @Rk T ERP A#-S(ERN/CRN
T Pe/Po)o] AHAEN AHGA7IE FEHA = Aot 4
A35(Q/A) X FERNEGR/SH/EA) x N/
HS) HFEEA BgRAS, FEAA BYE WYshs IAPS

r o 1
T2 ERP JR(LPPO] BFAES F&el0R Ao 417

1l

Fotef LPP BFuilZos

Table 2. Mean response times and error rates on the flanker task

Z(A/A) X FEAMEH/FR/FEA) HESY HHEAS
SPSS 23.02 ARgste] AA|soic) AAZS nJdzh Hel
FEAALL dr-ge m YAy ®lo]l e, Greenhouse—

Geisser WA AMESIA, a9t37|24 BE et F

()% Bastt. 4EAgol BAROR felalg S
SEEFRAL AR, ABNTE S5 Tukey®] HSD
A2 AAsen

EZM%E o

ble 29 7|&

sttt WRSAIS FEHQIeR Aot ﬁ?é% X WEZW

3 aotglet. 1 A, vk

W7t FAACE fFofwsted, Al, 54)=881.54, p< 001,
9

N,'=.94, A¥kSHTt Qukgo] Whe& sl o Wit Tuto]
ANRAZ I GeAMel " RE gy §on|ska] 2ot
HAAZ, K1, 54)=1.89, ns; SEAA, A2, 108)=2.53,

s, AAZ X SEAA, K2, 108)=1.04, ns; A17AZ x HF
< K1, 54)=.04, nss F=AHA x €& H2, 108)=1.39,
ns; AAZ X %57‘4/\1 x "R K2, 108)=2.05, ns). &

F&Y A AASHE 1 Aol foulsiA] gst=d]
[A1, 54)=.02, nsl, ol= J7EAmicE A 48 =5 @
Fae 94 HY OM@- Z7ske AaE A8sil7] wi
of gt Axtet & 4 Qlrt

=+

ERNZ} Pe ZT}
ERN Ped] HH HodAE APzt nhy,
A, dhedg Cz A=A 3t ERN/CRNZ

A A=Z

OO0 HLUE,

High Neuroticism (7=28) Low Neuroticism (7=28)

Response time (ms) Affect

Positive 283 (7.0) 271 (4.9)

Correct response Neutral 282 (1.2) 269 (5.2)
Negative 281 (6.8) 269 (5.3)

Positive 208 (8.0) 198 (5.4)

Error response Neutral 209 (71.8) 202 (5.1)
Negative 209 (8.0) 193 (5.8)

Error rate (%) total 172 (.9 17.0 (1.0)

* () Standard error
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Table 3. Peak amplitudes(V) and latencies(ms) of ERN, CRN, Pe, Pc components at Cz

High Neuroticism (7=28)

Low Neuroticism (17=28)

Positive -1.87 (23 -1.17 (17)
ERN Neutral -1.70 (25 -1.32 (17)
Negative -2.38 (:33) -1.22 (15)
Positive =90 (21 -.65 (.13)
CRN Neutral -.85 (.20) -.66 (.14)
Ju—— Negative -.81 (.20) -.61 (13)
itude
P Positive 2.89 (43) 2.50 (.24)
Pe Neutral 3.03 (37) 2.39 (24)
Negative 3.04 (48) 2.42 (25
Positive .88 (.25 59 (17)
Pc Neutral .87 (24) .65 (.16)
Negative 83 (23 73 (17
Positive 32 (3.41) 40 (4.96)
ERN Neutral 41 (4.72) 46 (4.43)
Negative 35 (3.65) 46 (4.32)
Positive 38 (4.55) 50 (5.49)
CRN Neutral 38 (5.45) 48 (5.34)
. Negative 46 (6.42) 43 (5.19)
atenc
Y Positive 150 (6.92) 155 (7.01)
Pe Neutral 161 (7.43) 161 (8.12)
Negative 151 (7.67) 166 (8.76)
Positive 152 (5.54) 136 (9.35)
Pc Neutral 162 (6.06) 128 (7.96)
Negative 159 (7.11) 125 (9.62)
* Mean (Standard error)
P Cz Pz
M@ ] = i
= (WV)
High Neuroticism \ 017 ‘\Z \ :, OW‘G[%\
21 “~ ERN ) -24 \«—*
200 400 4100 0 200 400(ms) 100 0 200 400
Fz Cz| Pz
24 24 R 24
Low Neuroticism 0 9‘; S N [ 0
2 2 24
100 0 200 400 400 0 200 400 4100 0 200 400

Correct Response
--Positive IAPS
--Neutral IAPS
--Negative IAPS

Error Response
—Positive IAPS
—Neutral IAPS
—Negative IAPS

Figure 2. Grand averaged ERPs for correct and error responses at Fz, Cz, and Pz in all groups
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Positive Neutral Negative

High Neuroticism

ERN -12pvEms m1.2pv

Low Neuroticism

High Neuroticism @

Pe -25uyvmms m25pv

Low Neuroticism

Figure 3. Topographical distributions of the ERN averaged amplitude(20-60ms)
and Pe averaged amplitude(100-200ms)

Pe/Pc &9 AAAZI HA719 Hd FFAAE ERPs locked to IAPS onset
Table 3o AAStHt. 12|11 A4 A55Fz, Cz, Pl

A gt ourS Wl Aukg wel FRP S AEEATGER 14 LPP_

Figure 2¢] Aottt o] oS04l ERN/CRN} Pe/Pe V)

AES golgt 4 9=t Cz AF9 oA ERNZ}F Pe AE 0 —

o] 7 F3iekA BAHAL ERNT Ped HH WRUE
AYEE Figure 39] AASHGT), ERN Pe B B#7)

Zo] 71 27 VA 1 Ik G S0 T I :
olgts As & 4 i, ol 4A ERNH Pe mHgof
_ — Positive IAPS
A srelst Axtel A x|sic, 2 — Neutral IAPS
— Negative IAPS
IAPS 3 LPP B#AZ B4 Axk AA7PMER C3, Cq, 4100 0 200 400 600(ms)
93 C4 M52 HH B S Rleg Aot 417 Figure 4, Grand averaged ERPs of the IAPS stimuli

1B F44

FQ/A) x ARATHSA/EH/F7D) Y] HHESY WFEAS

ettt O A, AT FEWT SAHCRE FoAulst  oujaia] ekokth(Figure 45 ).

2 ASKALLAL, 54)=.55, nsl, BA7FS] FaTE FofwlsH

oT[A2, 108)=16.09, p(001, n,=23], A74% x HA7F ERN# CRN RHA= 0 FFAAy] 24 dn  ous
HEAGRIE foloh] GUTHA2, 109=.75, nd. BA (ERN)J} HNHCRN)Y] AHABL FEHWAOR Aop Al

7 FEI} NSO EE A BHLE T AolE ot AZ@/A) x FEANGYFARD) x BSERL/
W) e Tukey®) HSD 5% $99 28, AU 0909 WAy wERAL Sgad 1 29 497

MRS Ael7h feulstal(ed vs. T, HSD=2.64, Fa3pt SAHoR Folu|stged|[AL, 54)=6.61, p<05,
p<001; 59 vs. —‘:.'— HSD=2.12, p<.05), 1247‘4/\19} A pt=11], dAAZREGe] AAAZHGET o 2 AZS

"0 O - =
AA 7 Aol Solulsta] UOHZA vs. B4, HSD=91,  mglth ko] Zgat dx] fojulatgiael[Al, 54)=22.
n9. QOFSHR, LPP WRIZe|A IAPS ARIAZS] AA7E  pC001, n2=30], 0¥FSo] HHRSHT § I AES E;{i
At fomlstgn A% 42T BUE GO BE 4 o $E4A4 2EIAL 109)=1.93, nd Goluloid st
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Correct Response

Error Response

Cz Cz
2 2.
V) (V)
~ Pc
0 s \N 01
\CRN i T
-2 -2 1
-100 0 200 400(ms) -100 0 200 4(-)0(ms)
High Neuroticism Low Neuroticism
- Positive IAPS - Positive IAPS
=— Neutral IAPS  «um Neutral IAPS
— Negative IAPS ~ -=eon Negative IAPS
Figure 5. Grand averaged ERPs for correct and error responses at Cz
AN, AAS X FEAA ASAEaI[A2, 108)=3.93, ©FaEIA2, 108)=3.14, nsdE FoluletA] ¢ioket. ont
<05, n'=07], A x Wb AoAEFIHA, 108)= SolA Al AAFe] Aodegirt fonjsigon
3.88, p.05, n,’=.0719k A14% x REAHA x whg %i 2, QWkgoA AAT FEERE KERA(GH/TH/EA)
22 GV A2, 108)=4.08, p<.05, n,/=.07)7F fejulstdy WS BAsigrh. 1 A¥, AXREARINE YA
AAS x Whg A aH AL 54)=214, nsl= Fovlst  HeFavr fon|stA] QAAATHAZ, 54)=41, nsl, Al
A AStch(Figure 29] Cz8=3 Figure 58 Fa0). BTN Ee F=EAY B —zrf&ﬁrﬂ o m|StATH A2,
GrAAMe AGFo] wheat foluldt 39 JoAEE B 54)=578, p(01, n,’=.18]. AAFFHDNN A REHHE
71 dizol ¥HeEE ABF X FAA HFEAS 8 T Aol dotir] s Tukey«l HSD #ASS 43 4
stath(Figure 55 &), 1 Ay ARS(CRN)S ¢, A1 3, FAHAM (- 238;1\/)7} HAEALT0WES frojulstA
ds SeFad(Al, 54=83, ns, F=AA deFayt 2 AEFS HIPoHHSD=4.79 p001), 1 59| Hlis
[A2, 108)=.89, nsl, 181 A7F X %Eﬂi gede 2 BF %94 10}1] AT vs. T, HSD=1.16, ns,
2P A2, 108)=.22, ns] 5% Foln|stx] ookt ¥t A vs. £A, HSD=-2.79, ns)(Figure 6= 1),
QHFEERN)Y A, AAS deFad Al 54)=6.96, QRkE (ERN)JJr S (CRN) O] AAHA7IE S5HAL
pCO5, np= 1109k A% x fEAA wedogan 2 Aok A73F x fEAA x §heo] WgFRAS AAjs)
[H2, 108)=4.45, p<.05, n,’=.0817F olwlslay, &g ok 12 Ax, RE Favel Jozgasyt folulsix|

(V)
-0.5

-2.5

-3.5
Low Neuroticism

Correct response

M Positive M Neutral

High Neuroticism

o)
L.

Low Neuroticism High Neuroticism

Error response

B Negative

Figure 6. Bar graph depicting peak amplitude (&) of ERN and CRN at Cz. Error bars

represent standard error of the mean.
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orIHAAZ, K1, 54)=2.11, ns;, SEAA, R2, 108)=
1.13, ns; ¥R K1, 54)=1.64, ns; AAZF x {SEAA,
R2, 108)=.82, ns; AAZ x 8¢ K1, 54)=.02, ns; S&
A x "R A2, 108)=1.36, ns: AAZ x GEAA X
HhS A2, 108)=2.46, nsl.
Qoketd, ©@rjHoR §
ERN Z1Zo| dis] 41735 $Fol wat Aolgt 32 v
ot 2ARFTHEY] A G FHAA B8 frd
A4~ © 2 ERN ZZo] IHEA|T AAAHSH
o] Aol fgA ) arprt A gkt 1=|a 3
RA AINFHAA B BAA Lt Ao & At

ROl YA ke

Pe} Pc WBEA 9 A BY B oMo
HUS(P0] APNEE FEMA0E Aot AHF X HE
A x WOl WMEEA duEAe susign. 1 A,

ol Faat GolulstA =Tl [AL, 54)=84.56, p<.001,
Ny'=.61], 2E-&Q2.71)0] A¥H&(T6i) B o 2(FA2D)
25 Bk 1 wre] ARSI frgA e Fant J8a
BE AeAgaiso] fonlska] gettHAES, K1, 54)=
1.30, ns; GEAA, K2, 108)=.20, ns; ABZ x GLEAA,
R2, 108)=.29, ns; AAZ x 8¢ K1, 54)=.68, ns; S
A x " H2, 108)=.01, ns; AAZ X SEAA x &t
2, H2, 108)=1.65, ns).

QRFE (P (PO AHHANE FLU0E A
oF 4% X FEAA X gl WEEY WFRAS 59

Sttt 1 Ay §hg FaEIPE FoulstaEdIlAL 54)=
22.37, p<.001, n,’=.29], ©x-&(158ms)o] AHH(128ms)H
o AEAAZ7E 9 29k 1 oure] AREs A
Fait 32|37 RE AsAgaitsoe] foln|eta] ohotrHAl
AZ, A1, 54=.10, ns; SEAA, K2, 108)=.11, ns: A7
Z X QEAAN, H2, 108)=42, nss AAZ x ¥& A,
54)=15, ns; SEAA x HEZ A2, 108)=.98, ns; AAZ
FEAA x " A2, 108)=1.41, nsl. R2F51H, Pe/Pc
HZT} R 7oA Auk-gETE 9Rkgo] o F AHH
o 7 AEEAVIE BAoH, 43S 2 fEAAt

| ok mE fojlalA] ot

X

o

RN 1= B >Y
~|

4

AP FRA B PPN BlH0E GEEe
=

B
o FHGA] Hls| ertgy BHE ERN o] § #Z|

s

A ol et RS A8, o8 As &

o7 AAE AR AT AR HeE vihges
o9l A7 20%el sfdohe TAASED T ANEFHAS
= ATstt. ©]5°] Erksen $HASIA £9 =T B
o eFEgY BRE ERNI PeE ZARSIYEH, ERN2
o5 RUEY S wrdota, Pe: QR0 XA Azt
FE AANA B7kE ghgsks ERP AROE ZHEHETh B
2 ZHE Festr] flof A TAe] v Alggui St
A=ol AXEZ] AR BAA(EH/FTH/TA) TAPS ARRlE
AAIsE.

IAPS A=l gt LPP BH4Z 24 At LPP ¥
TRAFANA A7 Baph gEES e, 59 AARSES
THAREDG o 2 A% BN A=

A, aEa oledt ) $E 4N emdel 2daT)
A

)
5
ir
T
o

2

WE AL LAY B, F AAFAT DRolA oukg
o] R W AZro] © F9Hed|, ol H4F 4
of Al AT WSOT ) 0FI WAL 7K
o Atk 2 AKITE 1 el A%F B KRN
9 aRse B PRER gk

ERN/CRN Ag4E 24 23, oyrgo] Auhntt o
AR AEL BT IAFAT] AAAFHT}
H 2 A2 Bgon] A4%F x REAA x W 45
At folulsdtt. QuFgI PR ERN AHAE ¥
4 Z3, DABFPR] ANAFPREG o 2 UES B
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T a7t PEEQH. & A7 ERNeJA #EH AA3S
A AASAEEY B M Bl L7 A9 v
RUHF AAY Hy7ls DHsH dddo:s B
(Hajcak et al., 2004; Luu et al., 2000)2 A|A|s)|F= At
Qldl, = ] B T dolus ofet welE =gy &
o] NATHE /‘]'%]'01]/\1 o A9 o]z <lsf HERUEFA

A7t o o] &4stsle] ERN 20| ¢ 37 yehd Ao
= Az,
5ol @71der frd HA7F eRAL] HAs 24
QI7E AA7Ie} AAE el Wb v2A Yehdedl, &
5 HAYAM] o5t o= AFIHERN % %"
A > FEEATE Ax
b @EE g & 59
il

Jut
L
-

RS 9 23
BN B

d

)
62
32
[> rr
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> rlr
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BN
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4
J_(Can i, 2008) BAH 4L o A5 o (Watson et
al,, 1994), AMAo=z EorAHsti(Shankman & Klein,
2003) HAAHoz mAstyl A SHH(Rafienia, Azadfallah,
Fathi-Ashtiani & Rasoulzadeh—Tabatabaiei, 2007) HA2
7180 f=d of § A% FAPME HITHRusting &
Larsen, 1997). o|4¥ §44 AA7t 434 £ 1417
SHAGE UAE 84 A7 @r1Hos fed F

of ool v 1z QFHYEHAA o SAEo R
A FEE FEAA 5t W Aes . ofegt
;‘1_0 7‘”331\_] AogA, eRA HAe FH 74
AFEAo g A17F0] ofF E/do] o5 oH
HJ&IQE e =2 ofF] Egtel &4 dAES 7|ty

14 =] /q

%@%‘*194 ai= F EJ E—roﬂ/ﬂ WEEA] ook=,

Trl:-% Zéﬂ/ﬂ«l —9—-1’]'— oy Zl\—%j’]' P
Larsen & Ketelaar(1989)2] Aot vt Aozt shAltt.
E% @714 A7 o BUEFA nxs Gyt A
2zo] o|ZFL drgl B A7 Avk= A A9 o
go] PAE the AFIHelH AMEA e Ae=
e AH A7 /A mAs avE vE o
ATH &2 JAEARS 18T "art oke A AA
oh ES obM AmE upel o] FE ©7]F FA7L

_&le do

S R T [N

oRATe] MAE G TR o A7E0] 4%FH 27
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g HushgEd, 1 olRel shizA APEHEY 3A
TU 54 Tefsh gd A 244 WAE
sl

i Peol e AAET EAAe B avt BE
w7 goth Pert @Al AU 2ol o
Aztolt AAA BAE wriRitie Pdol e,

3
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T AU ABF SFol AEAAI 0FA 7l
3
Kol
=

r{r

S P eFAY FUlde dFE AR Fete
HolZo A4 e EAo] ERNo|| n]x: ke ot
£ dE2 A5 AveEs HIoelet, NAY 417
0] Eogs Pe ZFo] Arhal Bt A5 9l
(Hajcak et al., 2004; Park & Yang, 2019), 9% AE
A LF0] B4R Pe AEo] AW et al., 2019), of
o PeE thF2 &2 AFEL UHGehring et al., 2000;
Hajcak et al., 2003). T3t 42" @73 A7} ERNO|
e FFe e o9 AT1E GA PeE thEA Y%A
WH(Wiswede et al., 2009a, 2009b) S&== AA7} Peo] <
&S mA|A] oF=rhal HioktH(Clayson et al., 2012). &
Aol M= PeollAl A7HF9] avpt fid @7] A4 &
e Bl Bgid), ol AAZW e HAYA A /q
Edolv @A r fEH AAM7E QFA e 7o Pk
= P27 etk A AARITL

2 AT Ate=w WA, 4l
BHLE ARESHo] o]FolZltk

E % z;ﬂ—ap—_ zxﬂ:,_;g;q
O]Z]E(Eysenck) JAAAS AR5}
2 A gl A wle- FH et A
(Watson et al.,, 1994), ol& Z4s}7]
AREo] AFEE|O] Sttt 23 AASE
= A ARgSte] 11 ATE FAe
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o] 9 FHH 1APS AL ANoHs HHS A
AT AN FLot ol Jr gapHo=R =

AR 2l & Qt= FE & 5 doh 2 Aot 5Y
ot A FLEARE ARG Wiswede 5(2009b)7F Larson
5(2006) GA F=d AA 9 gyE FRlstA] gf=d], o]
o] AMgRE A4 Ao B fEE AAENE [
o] olgdtt. o5 dAFolAE= ulf Algmitt IAPSAIS A|
Aoz AAE Fhoks WHS AMEE], o=t A
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2 ol 7R stld AAEAES stes aelof
gith o] AL HAHoR PAPHo] FH3| o] o]Fo|]
of sh=d, o]AY &2 AT a4 o]Foiz| HIHg
AR A4S e vd 7FeAdol A, FAET )
27F - EA|(Ericksen  SREAFAADES WA A E=
IAPSAFZIONRE =015 7] &) 024 ERN Z7t of5d 9
go| Art wetA @71 FAE GO R FLotHA F
Al BAGE G3E 1T & e AAE AMEA A
a7t Qg Zolth mixjuto g E Aol 9 2
T AATHGY] 0780l AR Aol7t x| GAE FA
FEI Q780 WAE AT

5
itk A1BSEFS A M Bz A IAs
E =

Hle dAdoz fied FAGACl o Hgsits A& Al
Arettt. tE, @FAE] S7IEANA o4 A Aoyt AA]
2 B7ret wyE Pe Fo|u A7 Hishie A7Sol
U f=E @713 AAe] anph wEEA ookt o Al
AT v 8A AR fE AATE of4F Aol

U A4 Grios IS vRA] Gt AS AAR
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