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Bmpan heg the rga wta dre ¢ revllorm tgvte
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atbl Iyt il the ¢ ffwnass pt neui-‘ N es,ﬁ\bn r-
oo erf ot Lha s fen sten oo sa ns. ¢sllsavry
r.-aur ‘n wh.-th.-rt w fi? en.)’hurn,n Ss. "i"u' the & I
fi, ¢n.y rot@. . Delh mag  M_ed, & wnt, 2005;
Die ny& ¢&1,2002; Irvge, Nl rip, Kigake 3, & s th, 2000,

W rght & Fli el , 2005), whote @ rst e n  n i
sl‘e.&ls,nf‘artnﬂn ir‘n‘n ri,lslf]r-‘xzmle fie -
nLy srpedl nh mp Wil ner.ntp st wskn s
ql ir nsﬁruta ww ﬁ*“ .Y, whis B rnpn w "'br" ftoe
Ry Jos ol ly sssgns f& ppa n kn st shw s
5.% ~dig-dM N ht & “Zh n , 2009).
Dgfrent s Iis fi.‘ gneys Cofedyh v Ik 1 ffrent
nerdln n s f'n-‘ i:‘? *n.yR ma s A ngms. Forex-
a . [¢, Delh A&A‘Q , MofeMa n J \énl} (2005) w, re @t

l&urn‘n S slya nsf‘lhl“u' ww i
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N spra B In ook M oc bk o0 Fliarl (2005)

S  ds fpreft w8 sston lgpa 11 stssgns it
fir, *n.y#& an f on osynggnts e .fly ik rppn !
tlﬁ- tr‘ne ﬁ*-‘q -un,y. The fir. en.y s.* ,‘,f‘,,‘ly.& Y aarpe-
Lo & apn o o2s d sy peody, ] wlewjoat es
Lrig ] r 2ssn ﬁﬁl wos ¢ gt tlﬁt‘m ieq +n.Y. Thg
oo sspddY R ess b o sple-ndwar ns oo oo
kys, pW il mp  flo fiy ony Sagmpiing ..o
a ng tll re ororeAllons fdr g0 iy n.gs ot
LTy lry. rl-l)l{( @ s o, e ger, %I\Zerz-n‘,h, 1993).
Altm 1]y, the 2, ¢n.y 5@ ey & Y s [t F o ws 0w
rwe hin o eplr]l i o nl s ©tf d‘n,}’reg, ns's

o stefevnlw rns. | p@ Wepne re t(drvpe d 1.,
2000;J ws, M, Assgl y,&shb,2013)1 nge i‘rstﬂru s pY
M llug n B n&av (199 n f e 1& YD shea » L (1998)

nv@ l *re @I1R mp.An ngy Viw ‘sﬁlul w111 b he
an | wide vl ase ngsd ® aviw ptw fiy en.YR myp,
whoh toetter cbramge the ¢ re f 50 8.2 n & nsfr
M hlll& 4 n L 2009).
¢ s esthitwhentw fR en.YR mp sh wss 2. f-
W3 esn e ses ]y n&- e mp sn t& nsicple t
unir‘n.- fie en,‘-s.In therw r s, I8 my - 1 pe ieq en.y
WS¢ b tihe & nsfr shper pYs aen ok rmp af JArs
s s tent @ Jlat,n(drvge 24 1.,2000) r ter nkg wn
roassts. AB rs ILhghde vl ma @ Yn the ple t §I1Y
fnally -nw tt wrnsw esntp e ol g -
Lyt raple - ""‘yl"u'" B rmya u‘r nsfr. Thg | ssy JIyd s
been ¢aonsh b o VR ] ers IR mp, p@t gy
S od- B M fenpe s aes oo lRRlY & nsferple 12 n-
¥ v wilgllat;nr r‘.-lgl i n whep theg ter & Ayt
¥ n Jrlwy ntat sk 3P ple-& nn rt.kda, 0|,
2008 n UZ' n,&" ,2016; % n ,J]Zl n +41.,2010% s
welk s n Vs am UrR rngn (')‘(h BJ” , N ¢ g 2016).
w . tlllj sh}‘{, the SR th tie f.-q TNLY ST s fy - 28, wnl
t e fie en.}’kurn‘n LR ls pt Rn e & psferple wila
vt n fih ple-& npn vt .pda; 2 [,2008¢  n
e% 1., 2016; Zvn, Zvn ¢k 1., 2010). As Jsa 22 p g s,
plt & nn - nsusls fiw & pngpat sks.The r@ rydr nn
A skhew st fie, en.y srpgion Th s @ Y& an
at sk g n‘m‘h.‘a/ nt m,“'lﬁ‘,,h‘s.-‘ﬂ\-r Lo o] ph@vl srpe-
t‘,g tlh.-unt R .-n.k{, re \lfn‘f\{lr,f-‘s-‘ﬁ' t.n fike
nd g0 fiy, 'n.¥ @ g kr onos n rpa vg latsk
The wr grlkdvntom ns it . oy& ppalw
w l dwn s;nfgnt gg A nithe reryd np atsk
auth.-rtb.-ﬂ r, s ftheg.n & ‘n‘nlalt sksta gyt sens 1y
® NSRS nog t the n‘ru‘n.- fi, *+n.Y, s @ th,hew]
e, en.Y- ns.¢ . fg- lun.' i‘.‘q n.y B rmpn lf 2 tll\i Ly
¥ pgpatskannwintally.ne.tt wal g bsw -
sntpn the pew i‘eq enLyt @ple - skt R rnp & nsfr

Experiment 1

InE)g.,-rum.‘nt I we st T R 1g bt fr‘-u n.Ys, ¢ af-JY
DUy LY srpmplink mp e, v bW
Fli ar | (20(1)15), squa wry sgag rat skt the gs, U 2 gl] sh
B slgesfr  plt & ppn ¢ ff A5, rsnk ﬁE){F-‘r‘m-‘nUSUZ 4.
'i‘b.'tr‘n‘na n & nsgreff ds werw l-sl}‘ b.-tw.-.-nt w i.-q n-
23s §1 X<Hz n 6 kHi Ths Fy sngs woene &Y
Jfrentba al rd 2 . p smedingms pihe or harl

" JrY sYskas, g e A wlYe na wIs w rsnk pe o
cully 11 A Jry rery ﬁrl-x (Adkpn, Merznh, %rv‘n.-,
@ wrY, & s n, 1986; Laa g, or ,Klznsd wl, &Br ¢,
1977;]) hns » 1980; IperL, 1970). There §f v, f& rnpn wfe .ts
e wnt w r@gl & st.ly pthes | werde wl sae dhongas,
bt & o w1 nlpeexek g 2L kR mp

& nsfrpsieen v i engs.

Method

Participants. Thyty e [thy . 1I: ¢ sl% ents (11 & k@ n
19 ¢e kﬁ; s A 2 =212% r5,SD=22% r)wihn re |
e rp ( w-tp thesh]l s =20 B Hla x ss 0.5 6 kH3)
ari.g b ﬁth‘s.‘xy-r*menl.'i‘h‘%g ri.g nig swd sth g
QA brexergents, b on o w Vg sex ergns wih sy e -
oosteex ergaentsa non kn wiv ¢ fthe ros file sty
The st Yo @ I S the ".‘ k‘n t‘_n‘.\é-rs‘ly Inst‘t t‘,aql

¢VgwBa r . Infrae Longntw s @glige £ ome ,h% ri .-
g ot rortaat L.t npnthg nd krex erpents.

Sall}lple silze. Theas s v s@ & s .. 1 l{]».- g ss &
LRYG s enLY s nk mp st YU s s r
stge 1 (the All-Fre, 900t ls . n J;npF; = 2B | ry ht,
Lpn din, Moo, & Fiaarl, 2010). Ta .hyw 80%
.oWee tp=.05fe neff.tsk §C len’sd = 1.22 when

-m3rg w3 N, st l-ugl thesh] sa @& s v s& f

cehtw 1T pery @ .In rst VR rnpa n & nsfr p-
q

Viw spgr w- U stest . oag rsns @ 1l ¢X erpents

Hena, we sta asale s@ §10 fra Jhex ergent, wih
o UGl rtg pls L onsger
Apparatus. A Jrystgs [ wer eper b owlhy sy.ht |-
b X305 fle r fﬁll,, 1997) patile @ 15-p. M .B uk[ r
u gl U Lo, br The stps [ W rsnk g @ lly
squ  *nnfe g#r HD-499 e h ws (¢2nnfe gr 2l ng.
G:A-QlH C . KON . ‘e rk, Gere nY). The ¢X ¢rgaenls were

u
-n & & s ne& (17878 I‘Qb ltlh'

Stimuli and procedure. Th stgs 1. nssk  ftw 15-as
tp _ssda b pY100ams Th t pe fie, en.yw sedlerl r

6 kH7E It e w 586 B{Llu an Al ga Sew
. sgrar ma 13 Lhen . Ine” hig ] (Fu‘ rd @l Lk tws

fyst wsnt  nthe antr fthe Lo brs.een §r300 ast
Qe L the b* Ny fthe '1‘,1. The@ 5 ‘nl'la/l, Wh‘..h
SAlgr Wt o8B X g s iz, ¢n.Ya na atr et

9
ﬁbumyl, whh . at g tll]u & a0 tpe @b h leratret

fie -‘nﬁYuW-‘r-‘Mr-‘s-'nl‘ Spsy, tnly @ an m roer The
W ostan | s phvis wer sg @ & bY 785 ma s‘l’ﬂ g bt
i ha Zhng M wan Fls ar | (2010). 2 ri.g nis wr
FU rsg e f- rrdht-rrw Ry nth L)a r t
Nt wb.'lb.{]gu h,ler R en.yw ST W Nt frst v
the st.n stgs | s‘nl-m/lq(lw -akv frae -uh e tglls). A
Yy ras art paf 2 wsshwe tiheen fihe g ]t
Nt wh-th-{lth.' Rs, ng Ws.mt rnl u
The t e fie ‘-n,a/ ST Ln thesh] s wer a2 s ®
wih @t @ r 2 w.lpne hat @ o teglrip ffrene
b“tW"“ﬂu"\‘B s¢ n thatr et gy en.Y(Af p ereal ¢ fihe
B in‘q nLy) w sS(l)l%,Wh‘..Jl TR s p¥ gt flwa flr
ewry oty nst ont] the frst p. e Lirs, ns. Afer thot
the uAfa' s&ry p¥ o tr f1414 §1l waa thre- wo-
w-, rlr f8 79% ,rreﬁlar L E hat g genva fer60
W s Th thesh ] & sa.l.d ka sthe ¢ melr w2 n fihe
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Figure 1. Fre, +n.Y s .fgedy nt
STed nt R r.g nts wer R g U, rtwhoh gyl Lot

) The L n fiz -‘n-}’l&urn,n .ra t]l kHa n th wra n
my .r@ t6kHa n the ra n

a2 n fi, "nﬁ

" t-'qu-‘n.y STep ink mp ) An 1111 st tn

iRy eny
the h‘. her-fie. en.yt s
sge st e, en.ythresh] g t6 kHa (L) The
site st fiz -‘nﬁ}alhreshl 8 t1kHZ ()Th rtst

efﬁu,ls n ﬁ?q Ly stad l‘»nlhreshul g tl1kHa n 6 kHiwlh t& pp. @) Th g r l}km,-'nls‘n

ﬁ.-q L.y steg t‘»nlhreﬁhl sal
B s,
lh‘ﬁf‘. R.

4 st fu rewes s @ 8t @ s f o Theg ri.g nis o .t 10
W lspye fr 8t rig theat sk
Experimental design. Tw 1 s §3 ri,.g nls a
fii, *n.y srpp i@ than 6 kH3, R, ALY Fr the g
Fﬁlb n FD6k & np o’ LSe hdr gp X ergment oon-
sk fnge stssgns, ud pa  rbkstsess;n s wnd apn
sssgnsd na | slestsss;n nsda ka ¥s. Th pkrsssgn
a swern mr hn2a Y2 on the ox erpenls Wwer . oas-
Lk wihn9 14a ys. & Lh re- 1, stestsissgn - nsgk
12@1 ks f iy enLsY sagmgtin Wgls, sx fra JlB s
fe, en.y (B n 6!%]H7).E b pp ostssgnosonsgk 12
bl oks fGls nfy en.Y Fagegq e 1 kH3 frithe FDIK
v, r6kHifrie FD6k r 3 nd ska  rx@ tlylh
Ag . nir] fribv whsteffdsg thy r  ay .otk
the LREAn stie sts W‘lh n & {Qa . The 1Msb.-lwh-n the
LJRbsl n | ostestess nswer 7 122 Y5, s @ “fl\i' Ien th §
fhe oX erpmentw sspug rt thg fihhdr pp r s
Data processing and statistical analysis. Dat wera a1y
sq the s flo v ( Cw R 2, 2015). I 1l ¢x, ¢rgaents, the
By +nY Sapptin thesh] s werw | -8 nsf rase 1t
a 51‘-\4' nrel sy tinspefr 8Lisle B alyss (&, 1 -
W jktstp< 00atlkHa n p < 00 t6 kHPpefr

nds 'k n 6KHs nFDIL FD6k n n 4 ap
g ¢ =1 SE.FD: ﬁ'-q LY sapd ton 7 p <001 S-‘\‘ the nipe ride fribe o] rwers;n §

r s Errr

I &nsfre t,np=.62t1kHan p=.1Q 16 kHa fkr
1 -& nsfre i n).
Alge rax ¢ ff .ts (LMEy 246)’5‘5 W s erfrm:  npaal
fi 22 Ex ergaents %] 3t ethert Lo TY,¢-lerr rs.Tha @ I-
Ysg @ s erframe  sqn e fae fodgn @ the plae 3 Lk
a ¢ f gy & B s 2000). The a ¢l & & theshla s
enentey e ple, & ¢n.y (R n 6 kH3), t{lsl (wa n . st
ksts)a n r _ (n & apn, FD}Jk, FD6k r s f = Ex or;
wment 1; FD6K TIle,uTIle ro_s f s Ex ergaent 22 n
FD1k 6k, 6k r _s fum_ Ex, ¢rgaents 33 s fx¢ ¢ ff s
F rua e rt g l[llt’ we nd ¢ @n amod ¢s fr ks on
f-‘q tne¥ on o.n Lkoa o sllgng s nthegsgng;
a nu". The s¢ Ny n2 fihean .t a, wals & s
e & bylh.- [‘k.‘l‘h Py l‘, st sq the A Avr Py
a the Jileee g & e The ljelh ety bgt sh we mut the
pest fita s 2l i&ua an mefp st e it o] ¢
an md_es §Ffy en.Y A sth 2 alysswr thn . n-
AN o the b"Stufjt‘n o et '-‘Stl}h‘ B rmpa n & nsfr
¢ ff s neradvrg sui- ¥ n r .o ‘l‘,ns. Th.-ﬂ st
haalysgws.n .ql-‘ pYthe gamame nsog X ¢ [‘eﬂh ,
2004).
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Results

Woppa U KHger % gy en.Y sageg i ntheshl s
athe FDlk& npn r Fbyg. + 0.05 (s nl‘]_"ls-‘)l nds
a t] kHa n 0.04 = 0.061 un‘m 16 kH3 (F; = g n Iv).
o o apa t6 kl-h‘;.-},B % o fiR en.y sarpeq i nthesh] s
the FD6k & nn W = bY .32 = 0.06 nds 16 kHa n
0.14 = 0.08 nlsa t lukHT F, w lan 1d). Th
n-& an r & lh.“r fiz, n.y sorpgmd ot nthesh] s
& W |my0.11 +0.021 nds t1kHa n 0.09 =0.03 t

6 kH3 (F; w la n 1)

The LME @1l1Ysg wr Ex ¢rpaents 1 3 wwe Iv s <4 nt

e pneff s flst F(1, 190) =&20.99,pu< .001a n ﬁ‘-'q en.y,
F(1, 190) = 141.90, p < .00L;p, tn t r _, F(6, 190) = 0.58,
p =75 Thr wr s;nfg nt pker L nshlﬂwun r4n
st F(6, 190) = 6.87, p < .OOI;belwu& roan f& n.y,
F(6,190) =3.19,p = .005% na s+ n r _,ksk n i‘-‘q .Y,
F(6, 190) = 3.89, p = .001. u

InEx ¢rgentl,  sthaalyssp gt @tih fii en.y
$Tred n thesh] s wew s¢ Ny ntly QT W 1 kH3
(t = 6.06, p < .001]:1 95% . nf;enz pkwv] (CI) 029, 0.57,
Chn'sd=192),y, tn& 16 kHi(r = 0.54, p = .59, 95% CI
-0.10, 0.118 ,C hen’sd =0.17; F; Ry g n {1-') Jthe FD1k
¥ gn r . Inthe FDOk&r ppn r _,Mv fr ¢n.y saps-
at nthesh] swer Sq Ny nfly go v wa t ukH? (t = 4.60,
p <.001,95%CI 0.18,0.46 ,C len’sd =1.45),;, tnd t1kH3
(t = 1.95, p = .053, 95% CI —0.002, 0.27 , C hen’s d = 0.62;
F‘,.ur-‘ la n 1+).Thw & sn s;ngg nt go r wasernd B Jler
fe, en.yY (1 kHa ¢t = 1.59, p = .11, 95% CI —0.03, 0.25,
C hen’sd = 0.50; 6 kH=: 1= 1.32, p = .19, 95% CI —0.04,
0.2?;,1C ll'l«‘n’s d=042F;, w lan It) pthe n & ppn
.nlr 1 v

Discussion

u
T Fy *n-YR rmpa td n 6KHI s8¢ -t e & o
i.-q tnLY, o oen@r B owesentwih r v, swslls noersga-
gr.n oM r M&Fal, 2005).

Experiment 2

u

E)(H.{]r‘m‘-nl2‘n\kst$ t wlutl\-rlll mw v en.Yk rn‘q]a 16
kH3 . 1 ut nsfrt 1 kH3 wih pls & H - I pls-
¥ pp v L3 rleg b @ Ll b R oenLY sagnd -
@ t6kHR n wma e ¢x swt 1 kH3 2, ¢rirmpa
b.-p.f, Py 1—‘11'.-1@1 X t‘, nat slll(, & It l‘n bl ﬁks flr‘.—
als. T ,ﬁltrl fr, ssgplv - ntfb i, ns fthe X, s ral sk
aqnther r | Y& A ba al-pghv]l srpgnt e tl

KHipetween wa n , sir pp bsls.

Method

Pa}‘lticipants.‘ Jrtina v n gexergnas le Qthy L -
[+ ¢st ¢enis(swne tkd n 12f@ les;me & ¢« =228 % rs,
SD=2T7T% r9)wihnrelle rpg a r.g & pthgex er;
a0t u u

Stimuli and procedure. Tha I ryfie, ¢n.y s -
tonat sk s entg 1t thi tilva s 6-1H73 s¢ fie. en.y
QEX erpment L The ko & |- gk ‘U STed L nalusk s

A s theas smeexe tthttheal r 2tstpm Ig n § s stes L&

thea me g’ enod 11 KHS whie e pler o Car tin fite
ltl'-"st‘m?ls‘n'-‘IW]W[‘-‘ .The gt rt g al,n ffens
fthe gt jga seb.-tweenllus s n lluuat r et (At) @ 550 s,
whoh e shjftle g s¢ pkv]. The @ i;n ffrwns
M 8 Y10 mspefw the fgst p. e IrRs nstd n W s
a a“’t"wl% ,1Iun ¢ pY D s ferer fll wa the three-
wn- -, rle. E hogl g s ene 2 fkr 60 g ls. The
thesh | & sal.d i-% sthe 2 ametr.me n filed stf r
rWesls @ 8t @ s ron.
Experimental design. The wa n
<entg 1t th & nEX ¢rpgaent . Inthe
(FD6k TID1k ¢ ), 2 .h & ppn sssgn - nsgh 12
o ss ffreq nLy sapm@p . 16 kHa n 12 8t -
L s flao a] phv]l srppt. @ t] kH? @ @ [kr-
at rer, whehd ska | rxg@ @iy 1.5 hr Inth . nir |
r  (TIDIk r )& .hier ppn sssgn oy . @t v 12
oo Jo s f ks @l pbwi t,m t1 kHz n
dsta, rxetlylh Fry th r s the ¢x eraents
were L oas lek wihn9 142 ys, wih gkress;na s fn
s in2a s

e -

ls]lk aa ksl Wt
ple-& pa v

S ,I"A!

Results

Duble—i da 1]l.-;-.‘“r A" ﬁeuen,y ST g 'l‘.n'lhr‘-shl s
by1(1)’46 + 0.05 nJa tile 3, 6 XH®g n Y031 = 0.06
1 u nja tthe nr oo 1 KH3(F; w@a n ). Inthe . nlr]

ro, h&ﬁ,@rl-‘nbml- St ln & ppatl kI-lIJT -
LT % fR en.y L dh lu,nlhr-‘shl g tilvgs e i-‘q Tn.y
pY0.08 £0.051 nds (F; w» u2ba n ’)'u

L sth aalyss fthe AT LME  t. smes (@t '}.‘ a
Exergmnt e ¢ it e & apn gor i 0.y

srpap t nthesh] ss;ngg nly ty thite & o 6 kH3
(t = 6.28, p < .001,95% CI 0.32,0.61 ,C len’sd =2.09 n
the nir ¢ 1 kH3 ({12 4.21, p < .001, 95% CI 0.16, 0.46 ,
Clhnsd=140;F; r2a n 2.),shwan B rnp & nsfr
oo gl 1 kH3. 7 e'.-rd.-.‘m the ¢xknt & nsfr, sxa rtﬂ,‘.—
2 nts §rifer o e f ﬁn‘y Srppt.a t1kHifrf r
sssgns, whotef o 8 v @ Jalgsr waed t1kH3
Getween #ss;ns 2 n 1351 =040, p = 71, 95’%0 CI —0.13,
0.18.C Rn'sd = 0.16,tw al ¢ & & kst F; w2 Als
Nk Py fA-A-.r_l}l’JB raF, r 2) ngitn ©itie
B rmpn & nsfe fkr pl¢ & opn & s il u

In . nk st e & snosgnggnt Aine plthe g eny
Srp@ i nthesh] & t1 kH3 pthe L nlr ] r m(t: 1.12,
p=.27,95%Cl —0.05,0.22,C ln’sd = O.35ﬁF‘.. ® 22 n
2.)u‘Th-se - nlrlSat het Bwtth ¢x sw t 1 kH3
fie en.¥l mw tha h b.-p.t, arl‘nt.-ravl STed L ﬁil n
I R nt w ﬁ‘-‘q nLy srpmd t‘,ﬂ 1 the g5 e ﬁ‘-‘q n.y.

Discussion

u u
Nobem e o esgn @ g By ensY Sages
al nk mp peo aaes . o RRIYE nsferple § oo gl lukH”I.
The B mp & nsfr 5 .o lel pthe sng Wtspg, ont
i-'q nLyY s "‘un tru‘n‘na 1'1 1 kH3 o 2sn rther
L nt. Theg wsitss , rt ot hy, thesgsth tewnwlh
%l‘;.-. Iq@tan r 2 slen fy, enLy g0 fedY, te fie-
q tnLYR mp Sessnd lly & nsgarbl-‘.
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F{"gure 2. The tunsf-r 1 i-q enu.y Srept nk mmp £ 61 1 kH3 wlh plt & ppn & ) The
ble& pp v A M By Y sapq ,a 16 kHR swik sk, a] ghv] srpg i n
at] kH?frul kH?exF s r (_elFs‘, ns2 8). The o my & nsfrw sbkska t1 kHa Aﬂ-‘rﬂvt, st st, s X
@ ri.g nts friter @ L2 §€ ¢n.y S e t1 kH3( essgns 10 13). @) The pag .t fleas ar ]
‘nl‘liVl STLa L nk ppa l w nfiy n.y SRS X tinthesh] g 11 kHa (L) The go r wasents n
i.-ql nLy srp@i,nthesh] @ thn 6 kHA‘n plt & po (FD6k TID1kp n . nir 1 (TIDIX)
r sErrrB rsn ¢ & = 1SEFD = fig n.y gstpedt; n,TIDu—iu- a]l pbdvl s -
i nv """ p < .001. gt the  nl g ritde frqlb.- Sl rwrsgn fths f; .

Experiment 3 rut, (\l 6k rul‘,),a b ppn o sssgn o0y -/l 12
bl »ks Fv@lw. nlintkglswih6 kHig kr n tw
AdYendsta  rxelylh Fry th r s thex er;
e nls W .A-.-.‘.,l.-te w‘th‘n9 14a ys, w 1h‘nl-rs.-ss nd _s f

n 2 r hp2a ys

Ex ergeent3w sgarllelt Ex ergaent2,l kp ot & nsfr
ftw fii, en.YR mp fF a1t 6 kHiw‘lhu plt &
M r \er,u.l ‘n\est% © Whl-lth-rg SSJW X, s W t the p-
v R -y - b ope 44 Iy ¢ if A U raglh B rmp
115 nsgr. In the ple-& ppn r 3 ri.g nts a L fe-

ngY Sapplind ppa tl kHiz p o raw 2 s Results
*X, st OkHiagg .kr n d Y@ V@ Ir. nlimtsk
AL gpthe Lontr ] v alYa e the v Jat skw Ih6-XH3
!n.-sﬂal Yo ‘n'lh.'B dron b.'tweenﬂrea n stir adn tsts.

u u
D bl* & nn u‘e.-.ﬂr %o iy nLY srped l‘,.nlhr-'sh[ s
by9.42 + 0.0SJ njs tite & 3, I XHg n y¥0.31 £ 0.05
1 nls tthe nbr o 6 kH3(F, wd8a n .).Inth . nirl
ru the ﬁr.-u.-n y K} t‘n thesh] @ t 6 kH? were
Method . 3 ~oou
&0 % pYO.Il = 0.041 H‘ts (F¢ » 32 n 3.).
Pa{lticipants. Twe ntyh wad n ‘n.-xﬂ‘-r“-n‘- e lthy . 1- " sth a %lyvs fLME 1, smes (%-‘ EXN\‘I"‘&&-‘ nt 1) -
I ¢st enis(swne lva n 13f@ les;2 & « =24.1% rs, e Wt gl & o % R Y sarpgln
SD=31%r9)wihnrelle rpar.g &t pthgexer; thesh | s s;ngg- nll¥ ty thihe & o 1 KH3 (1 5 6.02, p <
et .001,95% CI 0.28,0.56,C tlen’sd = 1.903 n th nbr ¢ 6
Stimuli and procedure. The t f;.-u Ly sapmgtin kHi (1 = 4.44, p < .001, 95% CI 0.17,0.45 ,C ten’sd = 1.40;
at sk o s‘,entg,L]lt the tihea sme 1- iR f&, ¢n.Y n F, mda n 3.). ¢wna fl}‘»} n's riber ar Lt 2 i’-‘ "un»y
Ex ergentl. @ Iw. ndmt skwlhg .kr n tmdy Stapl,a 16XHIfrf rsessy ns,vxh‘,baf It ‘,,r )
The va 1 stge [gwera n asly sl b (gl .kuEn Ishleters @ Jial por wasend 16 KH3 (e tween S“ ssqns@ n 13,7 =
(24 X 24 xls) esnk @& whlk seenAvg . n‘11‘ n 0.22,p = .83,95‘50 CI —0.27,0.33 ,C hen"sd = 0.08, tw ual I
Wl . ﬂt‘nfa 300-225 f% t;n x ss@ 300-msd nka § r- # F rest Fy o wdan 3., pgtp ik f“q en.y

leter st (200 ms er letler wih 100-ms plerfstera | s)a pAoe Lngnr waend 16KHIN 3 12 Yo xg@a fer
900-225 ¢l nka na 200-ssal r etether @ st el l 1 oer bt & ppan Bt B mp &nspr il kHiws
[a .3 nis wewa skt w1t whether theat v ot lett.-l{ ¥ s .ol ke

Jeent pthe2 dgrf rleterstpa n e vs onse Lo Ly Ther w sn sy g nt & n ¢ pthe i“ ey saed n

@ sa s . Betweenthe nsts fihe leterstrpa n theat r ot thesh] g 16 kH? ptte . nir [ r (t= 1.63, p = .10, 95%
letera( 2,000-ss_er; ), the t e 8 16 Hiwer d Yea d CI —uOOZ 0.25,C buﬁsd 0.52; Fu' ® 3 n u3‘) Hens the
an ""‘ﬁyu'h en ns-‘“v‘-aﬁ.'il‘\‘s" tp  sh "ﬁﬂs e Loas- X osw® t 6 kHi3 stes 13 1 n.-ulhr hg .kr n Ay, r-
Lalstt b s fthe fie en.y saompi nsta [ (0., w 4 N osgngg-nt gy ton i"q Ly sagedptia 16 kHi
tp  osfll we p¥ nthertw wila 785-msa ).

. Experllimental dets;gli. "'Th‘ﬂr‘-a n_, st stﬁw"r; ]5 IE'Q. 16'!( Discussion
.us"‘n X, ergaent 1. In the plt-& nn v ( u
Jhd hE s osssgn Lonsgk §12 8 @ows - C nsgbnt WINEX erpaent 2, fie, 2n.yY srpg L nk m-
qm ‘Y60‘s;:"'31' 2 '1kkH3ﬂn 1ZEI u.ks fV‘SI lr-‘6. Hl_]l‘l 9 b ;z.aas . A-.Fl-':;‘ly lrtnsf‘ﬂrtble fFamlt 6 kHa w‘:h
Is ( s trpl -0 wihg rn dy f§ ia plt-& ppa ferthe g riog nlgre s wg ssvex, sw

all.-m tn rergndska rxgeklyLSh Inth . nirl the  nir g f“q LY A, g okron tw d Y Ths ws s
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F{"gurei 'i‘l\-tlrl15f-r fﬁ'.-q fn.z Srpe@ nk mp £ oalt 6kH7\‘a:1blf bY blet‘n‘nud )The

L R

kH3

nLy srpgpt e Ul kHR swlk searjvp 2 ssjwex, sr it 6
rpa vg leterw . un‘l‘ net sk ( ¥ 5S¢ rl1152 8). The Ie mya & nsprw S, steskba 16 kHiz Afer

the = sttest s wna ri.g ntsf rlhrrﬂtu AL iy, enLy SRS t,@ 16 kH3( ¢ssy s 10 13).¢) C nir 1

- din The a4 fa o ss e eX, s w t 6

thresh [ @ 16 kHi (L) The o r waenls n i,
k‘n‘n(llfle 6k3 n . ntrl(

Hia g Kr onod ¥l ow Tn iy ensy ‘s,r‘a-.%l‘,n
en.y sapmgpiinthesh] ot 4
6% r s Errrg rs‘lli.btlSE.FD:ﬁ‘fq enLy Sdea i n;

n 6 kH3 n ple

= vVv@& I lterw. nl,n ™ p<.001. g the plgw rie frife o] rwrs;n fths f; .

LTV l%rth.-r lslmJ rtt 4 r h}; lh.-s‘s httpy i-‘qu-‘n.y
B mp sessnd llY & nsferple.

Experiment 4

u
Hw s gl pp capl B mp & nsfe? o ossg
by & Wt ﬁ"-‘q oY & ppaon oex, gt the b g
i{‘q tnLy plves s & ppn sssgnsw 1o o & Lo ar]
g« p*wen B n 6 KH3t wst vaple B mp & ngfr
G sspldYdispeenw, rka sat skegrlvav nt erae B
léd'n‘n (S*{7(Mlﬂalbf,2%03).-i kstihg ssbl‘l}% ww
S Tl ple & o ap v st Ll e g enly
‘S‘r‘ﬂ@ tﬁ nat s n the n the '.‘A%‘M a’l-‘n'-‘ﬂl/lﬂ sk n n-
trune fiz li-n,y‘n tw sgaa b & opn Nil&es. Bea. & the
S8 -[ﬂ‘_.lu plt & B Il wsta &l . _lp,thsg s
SpdIY W 1 prexd ¢ fR mp syl & nsfrs.
u Ie ‘l‘,n& s We h};uttus‘m @ agr, the X, S r.-ut the
nd e i ensY o ple & LR AR RN
R ma t fntially. ow.tt the nb g By Yt
U aplk B rnpn & nsfr. If thg § llrle, wedn e ke tw
A s Fyst, theaf LJ@t ine YR, R n.YR ¢
1 be F e‘lfﬁrbefr.- g tihegs sae t*-;,.- w‘lh the X, S ®
t the trunsf‘r fii, *n.Y. +.n.,Rmn & Yntk nﬁfrta
lh‘r e en.yt Wfl‘».h tlé'a .3 nlsw “"\1‘1‘ nx, sw.7T
Jhe Lk the i,rs'ﬂr“u Slynwed a s.n r | fa rl.g nls
AT rwrs e & ‘n‘nu'ih- Yiysta e the bas o -
JQewvjat sl n ten the fo, en.yY saogg o nat sk ‘rhlw
s-garbﬁal‘ll ss. T ekt oo v Liin p th pl¢
¥ gn r _swr kska d thy fr.‘q en.y (4 kHa)pe f 8 n
a ferd ngpn .

Method

Participants. TwentYa w . I ¢ sltl ¢nts(sx e lva n 14
foles; @ @ ¢ =236% rs,SD=30% rs) wihnrel
le rp ari g b ﬁgl‘s-‘xyer‘eynl.

Tasks. The U & en.Y srpgl;a n ba al-pekwv]
‘%,r‘», ?‘ut" mlusks We R ‘u'nlg,ll th g ‘nExﬂ-‘r‘»x nis 2 ‘pwh‘,h
sl s plhdr gp owos erfrer .

a t4kHa n

Experimental design. & .h#& npn <X ergsent o nsgk  f
a  whstess,m fiyster pp d 53 m bstess;m s.n
¥ np & sana | sthestsssgn nsga ka ¥s. & Ch oo
sy, stestsssin .onsgk §18 8t @ sts f:rl-'3 .y
Sre@ i n sxfre hg s i, -nﬁy(l,4a 1, 6 kH7) n
4 ﬁ}' a0 xe 1y 1.5 hr. In the s ¢nd l plt & nn
r By 0y sapd R 1o HIw s a0 tx pihe fyst
& nn dos frfw sssgnsa n M ex st 1 KHS g
ko, &l pav] srpgptine seldm nthes.n & o
$ o ds frf rassgns. Inthe wwrs  ple & opn ro
heex st TkHIw s i@ pthe fostd pp &3 n
i-q nLy srpgl.m 16 kHiw s a lte atle o.n
¥ on by & .had pp sssgnd ska rxe b1yl b
F Iy th r s the ox erpments were . oas ik wihp 12 17
ays, w‘lh dkrsss;nd s fn 4w thn2a ys.

Data analysis. AnLMB & 1Yss @ s.etfrae n thre sh ]
wlh st ( rel'i-s', m‘.]l‘ sta n st st), fiw .‘lh,y (I, 4a n 6
ktl?)a n o r (a.- el pl* ¥ oo r a2 n rwry

bl & nn v R st fx ¢ ff s f‘nhl.-l‘r & B b,
2000). Fra .hg rtu.,,?r nt, he LME s ]l pd ¢ an
d.¢s fsh n fix en.Ya n th s¢ Ny n2 filvar n 2
-, mwnls @ seavija & byth.- l‘k“l‘h & l‘.. '.‘]}t. The l‘»k;‘l‘.-
h i, kstsh we @ Hll]\-b.-st it s lpnd ¢ @n

e

d.3s fp thitsk n fo, ¢n.Y. 4 sth 2 @lYss wer then
.n & nth bfsl g s el \ﬁ"lhB nf-r{'J ng - ® A nst

bﬁ}tb.‘k mna n & nsfreffls neravrg sg.- ¢n.¥ n
ro,o.ndins. The | sth aalYsgwes.n & pyth

e nsod & ¢ f g h,2004).

Results

F rthe s.-u.'nl‘,l ubl.‘ * nn ruﬂ,tb.‘ ﬁ‘.-uen,y SLe-
$lin & dea 16 kHI p the fgst & nn LJhs arow
fie enﬁythresh 1 spY0.11 £ 0.061 19 11 kH3 0.12 =
0.061 un‘l& t4 xHa n 039 = 0.061 nJa 16 kHs %fbr
the X, s ® t 1 kHs q the s.‘,nui[“n‘n Nils.‘ l{}[‘ h
Lo, ] pbe@vl sagegn ton the g en.ythesh [ s f rther
#.0 % pY020 20071 gt 11 RH5 005 % 0.031 © ns
—0.01 = 0.031 nja 16 kH3(F; rnda n 4).
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Pt =

u u u u u .
ool plt & ppa n owwrs ple & pop () S endgl plv & pop R orig nls

S
a :t‘.,.-" By 0y sageq e 1o kHI pihe f,rslkt ‘n‘(:l :,1; s n'l‘;.-.[, tl‘nbmv} Stpptia tl
kKHi pthe s.n & pgp & s Fry enuy Sgea G wshl @ 16,4 n 1 kHiwr sk o r-

m,4n

%bsls.(‘))ghr .0 Waents ff.-q .-nﬁy Steeg tynthesh] g 16,44 n 1 kHa flrtw
ADoss s

el plt & pp . () ¢vrs b & pp @ oriLg nbs @ e bam @l gyl
ER Y {]"ﬂ U] kHs pite fystd pp dse n fiy, +n.y srpapt,a 16kHs pthe . n & pp
LA s Fr.-q en.y Sied t,nthesh] 8 16,4 n ?kH?Wer.‘ kst pn w-,m 2 n , sthsts ( %]‘l“hr
8.0 Wasenls fﬁ‘eq Ly Saeg U‘Jnll'r-'ushl @ 16,42 n 1 kHa feritw  d gs frwrs bl
& pp Errgrsp gt £1SEFD=fiy ¢n.y srpd 1‘)un;TID =l ] gh@dvl sapmg tn

2

7 p < .001. Sf-‘ the nigpw ride frihe [ rwrs;n fths f; w.

Frith rwwers ubl-—ir aa rub‘, Nl ex, gr.- t 1 kH3
wiha ar] pkv] ap@ tn g r v e, en.Y thesh
1 spY0.08 £0.051 un‘lg t1 kHs, 0.12ui 0.051 njs 14
tHa n 0.05 %= 0.041 nJa 16 kH3. Fr u‘-n.y SLad n
& Y 16 kHi pthe . n & ppn & s frifer go r v the
By ngy theesh 1 s,y 0.02 = 0.04 1 1a t1 kH3, 0.0% *
0.871 nJs t4kHa n 028 £0.071 nJs 16 kH3 (F; w
4a n 4). u u
Eh.- LME: alysg - n .k wr the tw pl* & an
r_sshwe s H‘ﬂ. nte peff.ts flst, F(2, 144) =u43.06,
Py 0012 n f, ¢n.y, F(2, 144) = 3244, p < .00L;p, tnt
r ,F(1,18) = 0.68, p = 42. Therw wer s, nfg- nt plar .-
1 nsye tvvﬁ-‘nl'sl n %, ;0% F(2, 144) = 3.60, p = .008 n
amn 1. ksen %q en.Y, F(d, 144) = 6.96, p < 001
Frith g sl pld pp v, stho2alyss
Nt it fy enY Sagp Una s 16 kH3 pthe
fiystée o dos v v fg, en.ythwsh] @ 16 kHu7 (t =
6.94, p < .001, 95% CI 0.26,0.52,C len’sd = 2.19),p, tnt
a t]1 kH3(t=194,p=.16,95% CI —0.02,0.24,C lkn’sd =
0.61) r4 kHs(r = 2.&5,1) =.10,95% CI —0.01,0.25,C hen’s
lcli: 0.68). The ¢x, s t 1 kHs pthe . n & pop &
frth-r‘gﬂr w the ﬁr.-q Ly sapmg t nthesh] @ t1 kHs

LJAvs parow

(t = 3.61,p = .001,95% CI 0.07,0.34,C len’sd = 1.14),bu 1
nd t4kH3(=0.82,p=1.0095%CI —0.09,0.18,C ln’s
d=023) r6 kH3 (tu: 0.21, p = 1.00, 95% CI —0.12, 0.15,
C len’sd = 0.07; F r.‘u141 n 4). u u

Frive wwrss rer  pl-&r pp r ‘M,‘lq‘iilelgusr.-t
1 kH3 wih b ar] ‘nl'l-m/l Sfealn ; nt g 2any
sendd- nt hne pfe, en.ythesh] 8 t1kH3(r=146,p=
44, 95% CI —0.05, O.qZZ ,C len’sd = 0.46), 4 kHs (r = 2.14,
p=.10,95%CI —0.01,0.25,C len’sd =0.68), r6 kH3(t =
0.91411, p = 1.00, 95% CI —0.08, 0.19, C len’s d = 0.30). The
ieq Ly Sargg 1{]51& dpa tokHs pthe . n & pp
the fir en.Ythesh] g t6 ng (t=491,p <
001, 95% CI 0.14, 041, C len’sd = 1.55),p, tn & U1 kH3
(t=0.36,p = 1.00,95% CI —0.11,0.15,C hen’sd =0.11) r
4 kH3 ({1: 1.57, p = .36, 95% CI —0.04,0.22,C lkn’sd =
0.50; F; = 4a n 4).
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