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Abstract

to respond to the same stimulus.

effect than individuals who were more independent.

Background: Previous research showed that individuals have a natural tendency to conform to others. This study
investigated the temporal characteristics of neural processing involved in social conformity by recording
participants’ brain potentials in performing a line judgment task. After making his initial choice, a participant was
presented with the choices of four same-sex group members, which could be congruent or highly or moderately
incongruent with the participant’s own choice. The participant was then immediately given a second opportunity

Results: Participants were more likely to conform to the group members by changing their initial choices when
these choices were in conflict with the group’s choices, and this behavioral adjustment occurred more often as the
level of incongruence increased. Electrophysiologically, group choices that were incongruent with the participant’s
choice elicited more negative-going medial frontal negativity (MFN), a component associated with processing
expectancy violation, than those that were congruent with the participant’s choice, and the size of this effect
increased as the level of incongruence increased. Moreover, at both levels of incongruence, the MFN responses
were more negative-going for incongruent trials in which participants subsequently performed behavioral
adjustment than for trials in which they stuck to their initial choices. Furthermore, over individual participants,
participants who were more likely to conform to others (i.e, changing their initial choices) exhibited stronger MFN

Conclusions: These findings suggest that incongruence with group choices or opinions can elicit brain responses that
are similar to those elicited by violation of non-social expectancy in outcome evaluation and performance monitoring,
and these brain signals are utilized in the following behavioral adjustment. The present research complements recent
brain imaging studies by showing the temporal characteristics of neural processing involved in social conformity and
by suggesting common mechanisms for reinforcement learning in social and non-social situations.
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Figure 2 The rate of making behavioral adjustment (i.e.,
making a response different from the initial one) in the second
presentation of the line stimulus, depicted as a function of the
incongruence level. Error bars represented standard errors of the
means.
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Figure 3 (A) ERP responses at the midline Fz, FCz, Cz, CPz, and Pz, time-locked to the onset of the presentation of group choices and
categorized by level of incongruence. The shaded 250-350 ms window was for the calculation of the mean amplitudes of the MFN responses; (B) ERP
responses at the midline Fz, FCz, Cz, CPz and Pz, time-locked to the onset of the presentation of incongruent group choices and categorized by subsequent
behavioral tendency (change vs. no change), clasping over the highly and moderately incongruent conditions. The shaded 250-350 ms window was for the
calculation of the mean amplitudes of the MFN responses.
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Figure 4 (A) topographic maps for the MFN effects evoked by
group choices, categorized by level of incongruence; (B)
topographic maps for the MFN differences evoked by
incongruent group choices, categorized by behavioral tendency
(change vs. no change).
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alei‘ ce ey, e¢ & 0/[152627] Fb he; 5dlq a.et eeded

17, ec1ficalWadd~q he diffe_¢* 1al, bé, ee ,ale ce-
bq ed ;. ey, ec @ c/bq ed acg ot* , " he MEN/FRN
effec .

Vi ldit]
elict ¢ ha ced MEN q‘,,;“gq f hg be¢ ¢
fodhd ot fai s ffe,g i egi, Pic e chd gq e ke
P, et egal,egi‘gMFNQ FRN)N%,,xgq ha fa1~
ffeJ [16-19]. W, & al.y ﬁ. he s dePy “; de'ha,
G P,, aedy I h fai_, ffe,g b hd; ad,a" age. il (‘egal,e)
1faly_(.. ffe,g a dad,a" age o fuil 11, o fai 4 ffe) eli-
cied P et egdie-g i g MEN Spitlg (Wi, Ha,
Dl]l(, Leh,eld Zh ;: B af ac1,1/f' fal,_( g, G1)ide -
it d;i*ga”e d; 1bu Bt I)q he # 1ial, ?e,gh‘},
,,la/a ; le?, | JbP1 ed) The MEN effe¢ Fa/ eﬂec *h
deec;, P fga cial e, ead i ldit g egallaylr«.f‘ d;—
’gb;. WYy fq ; j o e‘a,ecedg,. cialt, P [28,29]. D, _-
tg esllit, he h‘.f"a" b, af F{ha,e de, el ,, ed
g,,eaficl’echa* imt, deec,. tgtgdeidit) £ Pl,-
Clal" W [30]. t ip g; ible® ha“he; ePecha | P | hae
hegaf’e e, alc. elaq a "hj ee?gagedf edict g
e o it gtit 4, cial ef f cel"ei' lea } i" g [10,31].
TheMFN cd heef N eﬂec Y ,iPPhed g digsf

fls c1ale-‘ el & o e cial® hJ’g ca aly

ed1c1;~ e,*,“, f F.;“ea/e‘taud,,ﬁ,,eﬂﬁfa ce
feedback b; a4 ,1, lal, s fet,, el & M,,‘L a d ), cial
(4 (I he .4 ¢ ; »cyi*dlﬂd»al c,‘.ldc,ﬂ’ ae

helyi‘llalch, 1cq‘L1h,.&,t’L | s £i" he 86 eﬁ’be’;
ad hedlffee?ce‘tlh,. he,g 'aldbee?c.dedq ay,
d1c1,~ € . A _ece" ERP|* ;a7 ¢ ,,c1alc, § Fl/al.;
J oggg’ed’ ha gg c1al de,la" ce ac;aq hebai’[ €i o
r‘h; .d/‘ﬁea!h f s d hd MEN gpitf g § gy -
cg)t g 8y m Chlcqf'q g’ ‘Llh hel,,aW aty’
,.‘L* ch. icg cat be’, ed1c1,e,.f hé he_ he/w. s1d sb-
%ue? Vchzf ge helyl“f'd hei' he/ eeghe ajec
bt Pakeli*ejudgf’e? (cf [2 ]) A h h
le,e! ,.fi’c. g€ ce " ja] ¥ ‘thch he a~1c3, gl
chat ged * hei, P dgh‘L ed P, e egal,eg i g MFN
PRI g ha Nlal i ‘thch he/ lck,. helyf'llal
judgPe®. The eff JcePe’ -lea f'g he/ f MFN
[25,33] sggq’| Lh he MEN _efle¢| " he g di g4 fo 0"
dicit ey, t “he Pidb at dg alfi e 1A eP, ‘Lh1ch
jed |igal ‘hea“ex ci‘g.laec, e (ACC)a1
giidg ac it gelecx" Pedia ed b he ACC hy igh'he

d!a‘,. 4

1itet
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et § cePe’ .;fdci,' 4,.C1aed‘tlh‘,,,.;1‘1; N(—;Layd
@ d he,, tjhPe’ , facit qggaaed‘tlh"egal,
iogPg.Scialgt f Pir ca be gi)ideed a /e,‘
g al- dlwecedacx\ i“thch heg a] , fbeha i fclyde
Fauﬂii‘g heye‘LaNd fl];‘Li‘gaccb ae,,eﬁrﬂ'a?ce
& dy c1alacc9, dceda dPi 1]’&1' g he,,a 1hl“e“ £ 1-
L‘Lf'ge,_,, e 4 qu\lea d}s cial EJeCL [3]. F *he
SLet ) dﬂ‘hef’,. N egal,egi*gMFNqux;qf
he “cha ge”* 1 qu,,‘,,,.ged “he 4, cha ge”" jal,
del, ¢/ aedg i ge t e, al)ig a! ety ACC hich
g.lded »l:geque? beha,z, alad);.; Fe (ie,ac i g G-
;;“ 1hg_,,‘v_l,, gh«“aal,.ﬂ’)I“deedae-
ce’ fMRIi acyal,. ed ha *he alf, Itide s f
G ¢ fli¢ - ela ed J g al f' bat‘? Legit) 1f’ lica ed #
G Cel‘“e? leayi“g,le,,,,g al ci ghlaei..xea“'d he
,' ali Jaar, cad edic¢ | A.l;eq»e? beha, i ,al ¢ * -
1/[101
The acg st" “ha [, cial ¢t § _PiA] t)"a ié’ed,m
et § cePe’ leayf‘gf’echa‘iﬂg j fi) he "¢ gh-
éethe fi dit g* ha Fdl,ld.a! ‘L eeP e likel”
¢ P "he,"hej ehibleda/’ ;1 ge MFNdlffe—
é'cebe e¢ “chd ge”a“d*,. cha ge”* 1al‘éhe? G.F-
»aedy 1hf’ di, 1d.al‘4 b, eelg) likel#, cha ge * hei,
Fi?d Pei i ;ydlq ha,e |h,¢ "hd "he MFN
~q",4 t/qg aejé|lie" tdiidial dlffee?ce; al t g dif-
fe e dll"e?g'«"l t clidt g, e,gu‘ahﬂ,~ s AIAE
eJaF le, Yest ge al. [34] Y yedac. eld j ¢ be‘Lee“
‘heMFNaF It ide & d* he a~1c§, L; af'g,,? hy
P.ch® heftad p bei*,@ledi* he gal"bli"g qk,‘Llh
layge MEN af, It ;dg G alp ot di g's highe, i’,«le—
pet ai‘g Exlgel“a‘dDeCel"e [16] £ st d* ha * he
MFNaF llude‘Lq P ep gt it cedf’,,ecel,f'gb -
falyaj Sppes d jed's fai,, ffei @ d' hj effec ‘Laj la ge, f
z,aylg,a 1‘41hh1ghe Gteef| f, M} g " hat fﬂ,,ay—
@' ythl e atcel). Vz lak o flqcialt, P g
a kid ,,f,, ed1c1, € o ‘ha c& be filied 3
Jef £ CeFe? leaf i gigal £,)ibq sé" beha, i al
ad];.fﬂ’é' The P, eglg' 1ficat*”he,, edidit ey, |
,ah.ed Ifa t di,idsal,* he P, ehl(eWhe‘L,, sld) b e-
y od > Wfcha geﬁ‘i? d gt f P i hel (eeal, [10])
N'e'hd,t ‘heah ,edjciit " eha,ela,ﬂgel/caeg -
ied he g ¢ fgpl/effec‘te I;e“eda, 4 J’al,ec.\—
§ P ad ~1b4.ed he dgie’s be gt/ &' ‘Llh
« hej t Ch ice) elec;; q a ki d,, f;,,« cial et { cef’e?
Hyee b | alsgpslfible’hd, alig, @ hadg 1]" V;.g ed
khe.g ch icg f lf ejsdgPe” g 1;,5C€p. fI'fJ’ak
de b P‘akel" eaccu AejidglPe’ (et f MPdital
G? ffl/’Al |t idig 4t g,.cialc;“(fyﬂ’iﬂ”heea—
eﬂlf’e aldglg‘ Leqedczgld* “all 4 's deft el
dlffee? ide he /q fgif Pl/A g;lble‘La/"
1ﬂ',_,”e hedd@j‘a f'chdeac. Ic. diit #
‘thch he g & 4, G.Pef.,,f’c, A ue,_(,,,.,g_(al’;
( ee [35]). H.‘Le,e’, 1f hec.P,, l,,,A,g’(af’g ge ede
ch icg bged, i ned Ky ledge,, aylc‘;, a‘| Pigh
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!a?'&hw,gl" e hec.f" ,_,,g_(am (e, edt g
he ¢ P, Jel 3 hyl"a*iedage?g) dd hegtf P
effec,.baf' edi “hj |Tsdit ca |“ill be ake? q bePg
o8 ufty Pdieqtf MPiAI he ¢ P, Je, ,,,gﬂaf"g
ge?eaechlcq ad;PV a~1c§_a“; f’lgh“ ea hqe
ch icq diffe e" I/Pdeed g 1dE 8 %lc&,a ¢ 1h
b i ch icq 4 f;..clq adl"l/ dacedb/
£4. ch1F a, eq [36]“~‘,,‘.,,1di’g,,,a~1c;, ”; ‘L1ha-
acye?qg Jydgf’e‘\' o fhiPd facq a"d,f’Wl,,#d»ced
Mq F Py el [11] did affec,,aylg, a“; ch ice beha,h,,
hqeeffecg v ae Pich, eake ' ha *he LA al) 4 f
g.,, o choicq p 4 d«cedlﬁhul"a‘ eeJ
M, 6,6 8w ipt it , daced I/haf"a
a@d gw% ch.lcq gei'eaed g P
elicd diffe e " ial * e; al | igf a] # bai’ egig?; i, li-
ca ed i e'f‘f cef’e« leay'fgb& xq‘ i b_ai ~egi,~‘é4
i‘-‘”«l,edi' euﬁecg, 5al ,_,cq i’g[ll] Take *,; -
ge’heﬁ,ﬂe Pigh ¢ clide® ha he gt f Pir effed
she,edi “hi & dj, Pe;" he |" idig j q) e1 *ialf &
fts Pdie gt f PA Thd j aylc‘;,a al}e—
ce’ beha,i;yal adjhg‘f"e?’L “G f’edlaed M he
et § cePe’ leayi‘gl’echa"if’i? hich b*h, ¢ ad
f bei“gahg’ed 1hg_., a’"da,eg;.';;.« beit gt,% -
ahg' edf"a/ha,eacedq ei*ﬁ ~ce) " [11].
-he H;.e hd 1 eed d;chuG cel) ¢ ¥
* he MFN effed P l;e“ed Pigh be e, lait ed ¥ Ye Pt
atett de,., ed", ‘he g1 g ¢ cea fgm "'fju'
LI‘.‘,,awlc;.lay hel,_aylc‘;,a‘g Pigh ha,e aldlqg a ;
it athel alflPe' 1a1 Paki ¢t heF igs e he
B o sptit] Gilg e VM he| hyed | Palle,
*ebalgq,,,,?gq‘,; f'q &ué’ & w sp it ada
¢ eake, "¢ de Ma ;q»e? Vadjyf Lhe1N ch 1ce1
Hy ee, h i e, fa,ug. eel) 1%_ la;.g 1bleq he
P300, ; hlch; gé‘ €, albelie, ed o yefle¢ *he dj* ibi-
it s f e yq,. ‘ cq [37] a4 al mlWl“,. e
Z,,,gll,ef “u cha ge” vlal ha £ " he “cha ge”
al (Figi e3B)

ee,g
a0 o gal" /

Conclusions
B/Fa;»lai‘g he le, el f (it )G ¢ gﬂw? cebe‘L ee *he
a,.(lc‘5,211 ; i 1ial ch 1cq adgy »7 ef’be,g ch icqg

i“ alfej,dghe’ qk, he, . g ¢ Yt idAdeP; 'g a ed
“ha 1) gt g,ue 8 ch, 1cq " ald ehc1 F,.‘r N
?egalce gf’g MEN ﬂ,,*x;e; ha“ G gﬂ‘.eﬂ itd

‘Lhei' he a~1c+ag 7,~Qe ed‘élh hechlcq

2)f'c. gﬂue gA; J ch 1cq i ja] & hich® he a~1—
C,l),a" | cha ged® he1~ P dy he? gl,e he;ec. dga,
&"‘:" i, Pake li e)‘.dgb"‘e1 elict ed P,, Liegdie
gi’gMFN q&,..\;e) haﬂ i’c. &ad‘ g_., ch; icq i
~1a1 i ¢ hich * he ay 1c;, at I sk ®, he1~ i Jigit al
l,,1’1“,3),,,63 Pdl,ldual aym},a"g a~1c§,a";Lh.

v ael e likel, g1 f F P he,; @hlbl ed* “tge,
MFN dlffe ¢ cqd be‘L ee? ch:f ge” & d “4; cha ge
al * hat Lh; ey h ‘Leeh . The e fi dit g | sggq"
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Lha fgtgue ceythgy o chicq s upf it ( hich
ac| g akid, fgvc1al* F)ca* elict bat  gsit| g
Lha ayeglﬂlla~~ h;eehaedl/;,lal, i Flat 44 -
cial e, e¢ & ot 4 S g Pegalidit & d eyﬁJ’a’é ce
Pt tgad hgebat |ig a] ca beailied'féLhe
£ 1L, t gbehai aladiy' M - They, gt id P
lel\'dg Jece’ b ai 1l"agi‘ g/ 4.d1q Mhéf‘g ha

* he b_ait " :3,1qu!’ . g “he;cial t; M bged,?

& ere,g 4&,I‘Lga*dc.ﬂ’a~q~?’e{4¢? ac-
“it y1h'het, M. The| .cVaq Jogeg'l o PP
Fecha";f’g £, .ot f, CePe? leat # g # |4 cial & d
AR cial;ha‘i‘g

Methods

Participants

T, e'Af ., ot de, g_(adbae ad gadide |*ide’]
(13 feFalq Ped age 225434 SD=1.93), a:1c1-
I,,aedr' hee»,,eﬂ"e" E ., ;adeg, h.‘Leye
I a”ge,g hel,,a~1c;),a~g, eeﬂecueda; G-

fedeaq T. eaclbde‘,,ggglblefﬂye\ ceg fle st Ju-
cial g § Fl/, each EEG‘,,a lcb,a" ¢d 8 wed

1h4 aFe—g et c. fedeaq [38].

All hez,a,“lcb,a | v ee, 1gh -hat deda"dhad“ JPal
iy Goeced 44 Pal i . The”had ¥, f f
teiy b gicaly ;/Ehla ic dj de,g E§ Fedc, i e
¢d bai’edf’.,l“each’,a,ulcb,a1 bef _e"he' q The
eé‘,,elf’e? ¢d pek Jed i acg da‘ce 1h he
Declayal, ,.fHe]f’klad q 3,,,“edb/‘he]:*h1q
G PPlee, f'he Dc;,aNFe o f BN | gf Peki g
U‘l,e41/Each aylc‘,},a ‘Lq,,ald60 Chi"t&}eﬁa1
(ab“ USD$95)a; byic, aPe® ad, q tf Ped
* ha addu al Py "easﬂu ayd‘u. J1d be&, aid acg ,d-
i g “hei, ef Mo cei heqk

Design and procedures
Thee",,elﬂ’e? b;edag“'efacgyLlhi"
iglg ‘Llh hyeele, I«f& w choice K
Gtguee' gt dll. h,,ee“f»,g_.,
ch icq diffee” f4 F he,, a’ 1cl;, @’

*he P, deael/i‘c, gﬂm‘ Gt d11;~,
be,.g P‘ade ch; 1cq diffe,, I

awlc‘;,a1 de-

* he hight -
Fel“be,g P ade
i“llal ch 1ce,£~
v s pep-
£, P he aym},a"{ hile
*he," 3 ‘“« ef’be’g Pade heialg'e ch; icq ; f, « he
c,'g_,»é‘ gitdlit,steq 1y & Pelbe, Pade
chy icq dlffee? f’.,,F“he aylc;,a“ ,{

Whe a a~1c;,? caf”e,. he lab a,./head he
fi at fedeaq‘éeeyld‘hﬁ“hed‘“ 5ld41 i“gg,ayae
W;f’; i G P léea’ qkugehe hy,«bgh he ¢ P, ey

e‘u; kB/qglg‘i“g hel,,aylc&a‘ a d heq‘fedeaq
‘,wedeeﬁ’i" edcad, heﬁ( ee,‘ 41,el/1ed s,ayae
CthCIQ p lMdlffee? ) lq i *he q k. The,,aylc;,a*

v 3 ‘he %, 1d* ha heq ellg "’ he,, he fy’(g‘, ‘?}' Feﬁ’—
beJ 5 old ﬁ’ihali‘e]ydgf’e? qugehe v 3
aly i?'fyl"ed e 4 cedi g i f “he e:a_eﬂll"efL
(Fige, e 1). Thﬁ j, ef “he begit i g, f each“,‘_(ial,Lhe
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e;ez ed, I'h* i a~a11e1 e ical lf ¢,
N6Ocl"m? e1he lef 1gh
| ide, f* he| cee?(‘uh ec,], eayi’ga,“egldei‘
half; f* he" ja] )@ dakh YA alblacklteglhalé’gh
4 £6.0 cM). He had*, jedge thh;“e;;f he* i ey *ical
It g j4f he| al“ele?ghq he b ,j. ¢ a1~~ek/~qg
Bgabtit 1h‘hei‘de ﬁ*geufhelef.; 1gh hat d
(ie, a bi a,‘ﬂ)udgf’e? ). They,~;tx ihe h‘;iw al
li"eLqelheMx he‘,l,,af.,y,.« heb™; P, fhe‘“,
NG 1calli“q hile* he elal,ewgll; |4 f* he' kX e > jcal
li‘q ,%1edgllghyal g he,e ical 4 jet" ajt ..,e~

Jal . Paylc‘:;,a*g G v edE oag,| e ec(lpéékaaq it
i a1~e ha 1 v 3 all\‘; 1F gglblef heP *, be| i e
thch e, 1calli’e(¢1hadlffee?ce,, f029de&eef ,1—
A.ala‘glebe ee heli“q) 3 4 f he| aﬂele?ghq he
h.'yia«" alli’eAdeallede‘aFi'aJ. ; £ he aylc* ;’
PRI gh‘ced hd *he acc;. aQ/f he a~1c&, e
e thg (e, ch;,.gi‘g he, e’ 1calli’ e‘¢1h60cl“) q
43.38%, , hich did ¢, " diffe glg" ifica* ¥f; P* he cha ce
1e,e1(50%) t(18) = 1.27, p > 0.1,

The aylcb,a ¢ 3 he?',, .8 € ed 1hafaﬂ‘ei"d1—
cai‘g, hy egh 6 L F g cajsst flg;.q h,‘t Pt
*he 4,* he, g4 o FereJ had ch | e *he eds  blie
It ¢ . Thegﬁ% ch.lcq ,,edeeﬂ‘fedlﬁaqﬁ’—
,,5e~,,,.,g~af’ th he‘,,a~1c’,a‘ | lég‘Lledge,ad

weds Vbh.elfq v &e A d PP ig ed The’_a’(lc#a"
‘Lq;h«‘ﬁé ;af’e li'eglfhh.; agai*,ad‘tq
i) eced f’dlcaehi ch, 1ce * he| ec, d 1Fel/‘,,~eu
f'ga q,,,,"lebb,,? The a~1q},a 3 tf Pedbe-
f.e hee&l,.elf’e?ssh hec.f’,,h s old €6 dh;
ql,,,;;q & d* he e’ aaff’d‘ qu,éde? ;’, * he
accs, a” fh; ;eq dch ice § each al. The* iPe li e
..f hey, Jgetdit feach fale i each® Jaly g ille-
JoAedi Flga el

Thel,,a~1c’,a? v3 e PE] abWeaedahu 10P i
f;,, i fag B, be;ceé‘tadlﬂ’Wh a P The e, ¢ i-

¢ 3 adf’i’j eed, ac,f’ 5e‘L1haDel221‘Ch
CRTd;a,la/qf'que it s ‘Laye(Ney,,,beha,J, al
Sff’el"I‘c),.c. lhey,Qe?a;;*alei‘g,.fhe
JPiPULLE L he hlghWi’c, geet gtdit,al hef‘.ﬂ

; ePbeJ ch 1cq ee diffe e" Q,P he‘,,ayla—
a_a‘: [t 120" ja] & d' h~eel“eﬁ’be4 ch icg ‘Leedlffe—

i 60" 1a1 E_"hel, deaeWi“G gbé G 1 du

U ereJ ch 1ce;‘Leed1ffeé QF hey, a~1c1-
,,a\{ i 140 ~1a1 E, ‘he ¢! gee Gt d11;~, hyee
84 o Peﬂ‘be’; (bs u‘e) had* he;af’e ch ice g he a-
C&,Ef' i 60> lal & dall’ hef;. 8 & PePbe) had he
jale ch ice 4 *he a,“lc&,a" i 120 ,gal The 500" ja]
‘Leue a‘df"Wﬂ’keda d‘teedl,ldedi’ aq»al‘uﬂ’be,g
i* 5q b],Clq‘Llh hqulcp‘ha?',‘ F,.ehat“
}Leeq eci.l,e Jal ‘Lee a he;al"e Fagt g,gé'ce
le, el. A,, ac ice bl ck, f30° Jal hlch he, a~1c5, g
ot dey LLhegaﬂ’e‘,d cedbea; ha i hef ﬂ’al g
v 3 adFi’; eed.. faf’ﬂlayie he,,aqu, ,‘J,‘Llh he e -

» & i @
‘Llhale? gh.; felhe 5.54

O
l,,a‘fi?
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& iPe* . Pali igj, a' ,ee deb, iefed,y, aid, & d* ha ked &
he ¢ d, f*hee*,,ell"ei'

EEG recording and analysis
EEGI‘Lee eG .ded fy P 64/ cal, | lg qt‘g i eled -
dg P, . Yed o elaj ic cg, (B ai’ P,., dng M.t ich,
Geﬂ’a"dacc. di'g,. “he i'efdital 10-20 1A el
The NG >jcal eled 4 col &af’ VEOGi) 3 yec. ded
| 4225 JbralPf, P *he igh % Theb, 14& tal EOG
(HEOG) q .06 ded £, I elec,,, dg laced & * hes 4 e,
ca ' hyf #f he lef e/e All EEQ adeoq v e . efe-
¢ced,;tlt e’ a e ) al elec,_., de, , hich , g ,,laced
st Yhety 4 [ ije ad dyee e efee ced, fﬂf'eﬂ * he
P’ea‘ f* he let & d Jgh Pq,.ml Elec,_1. de iF, eda ce
¢ 3 kgf bel , 10 kQ £ EOG cha t e] & dbe]. 5kQ
ﬁ ~ all ,* he, elec,;, dg . The bi {ig al , ee al" lified
‘Llhaba*g, £; P 0.016"%, 100 H a‘ddlglied..--
It ey Thay al“ It g fq s¢ o £500
Sg,ayaeEEG «ch flOOOF.g thaZOOI"g
; 1P’yl,; bq elit e)‘Leee' ac ed, ffli e, 1Fe],cked‘

he~~; ;‘f&f’/“’i‘k Oc;layaylfac;‘Leec. -
eled, Tha e/e—,‘,el"e ec;. alg thP ' ha
eF era eg.8lit a“akf c.!’bf'a;. ‘Llh

a~1fac a,eagfg[39 B chy ‘Lee by elt e-g _ ec ed
b/g;lﬁ actkgfy P eachgaf’ le* he % o, ac1,1/f

*ha cha ¢ el di Jdg hebqelf‘ el,,el,d All* he® ia]
‘thchEEG”Tagq e ceeded a* thh,ld,‘ £X80 uV di -
g, eq di’g‘Leee’chdedf‘,F ﬂ. he @ affj . The
EEGdaa‘LeeLf | fiteedbel

E _'he MFN, he Fea" al" hudq i‘ he iPe, i -
dy i £ 250-350 M Leeaﬂal{ed Thj lrﬂe‘é d,
‘Lq;elecedacc. di"g.. he clg ical deftt 1§ t] £ _ he
MEFN & d acg dif g* ,ibali‘;&ecx hf‘t a,eﬁ F;
TheGee‘ QeGe; 3 ec;w £, Lla;.~ 4 f* he
4 ’P‘ p ,,he~1c/+q ope lied 4 heeg,,,, Jde
The B fe”., i edit . g 4ed £ P;.I‘;,le
G Pajsty.

TheFea" t iPbe f* ja] " h vd € ‘eedt MFNeP a-
Ay{;‘tq 1322(~a‘gi'gf‘,f’79;. 175),, e, a~1c3, _»
he hlgthq gie' gt d1x~,1001 f..,ﬂ’ 52%, 131)
£ . hel, deave'c. gwye? Ggidiijt ,a"d1337 f;.fF
71 173)f ' heatgue® atdiit.Abe djcadt g he
ﬁ,e&,aylc&,a"hﬂth had lg; *ha 10 Cha"ge“ 1a1 i
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