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artioulairgn, che pmnt of closure in 1he wocal tract in real speech. The
aeomzitc cuc Ly the place of srticulation in Bieee- syr:thetie - qpc:er.,h SIS
. in the direction snd extent of e second angd (hiod formant transitions.
. in our model, ditiercnl. leatures dercted ot the twa ears are aced jo . .
L .. PIepeeeptual slerage together, in Dsoni and MoMabb's task, the test-and * L S
. interference syllabls a!-.:.ra;.-':. ditizred in plaes of nrt:c‘u]auuu hat could be.'. I
the sune or difecznt i volcing. Wi :m_l_._]:lt c::pen:t Thut the jmisrference )
spllaste wonld disrunt: recognition of the test spdlible-only th the axdanl, __, '
that dhcy have dlfﬁ.,mut =] e fczn'urt:. If Buth- Sllables = xmcuc'l "
swbyjerts shauld have na iTilficulty dotenninine the 'uum:ng of the.esd :yl-
Tabls since only Bie yideed Featurg (P eransifiony is ]':l";':,c.nt in propere L L .,
. weptoal awlivory sordge: IE omet af. the. s¥llablea I unvalced, hawauérrf FaCRCCIE PR T
ideatfleation nf voicing sliovld be degﬂdud berangs 'pf cm!h-:tmp a@uuan R . L
Cgies [F, n‘ﬂﬂs:tmu and :ospiralion in..F. 2 ). Fiseni and M-:Nahl}
ov o Aested rboonnition OF. the text. sxllable ar o function of whother the miep:
! fr::m_g sv]?ah]a shared the vpcing fenping_-Far :}:ﬂ‘l.]:l]t, the -syIlalTes ,-"I::na,.-" ok
L Y g /o=d shaic voiding whitcas ¥ha/ and. MLy dornat, Wheiy Lhe test-and ™ _'-; o
fnterfoycnte syllalifes hed she same vowel, the rest syllahle weg Jd:ntiﬁed—-. . ’ T
crvresHy alane, 90% af’ ther tinee 3f the Tilersrence syllable sliaped - the .of
.. RAME voling Icntuu.., and oy 6% -af 1he e IE i did viot, Tn derea: ::-f* VRO
coo L ourmede, the voicing of JLacivsyllahle way dcn:n:tu.:-u at c#2li'gyT uod p]n:::d '
: " in Prepreceptoal :Il.l.ﬂ]i'.ﬁ.l’j.’ .'.-.!UIEE-E. “Thk ‘Eratiira] mt'mrnau-::-u differs in ‘the
-0 j" ': cases in wlich the sintultaneois syiiebizs share | orde pot shire the 1..-m|:rr'ig
e i -, [eaiure. lzn thé: S_'.-Jlehlcs ey o vodted o Tk u.nmlccd ﬂ-n:m“jsm
- eanilisling i i Fibh i p:cpmm;::ur.ﬂ a!:ﬁm;rry tviel, -AL=AKE e
o Sillibles difes o ‘PMI.,u:lg. Imw&-n:'r c'J:-:'tﬂll:Emg sedstic F-::‘ih-rcs wﬂle-:l:u,-_-_,c-ﬂct
L . PrEEsnt i prcp:re:pluu.i sm;ng: Tud: [?er’urma;n}:e sheidd b much’ [ﬁ',rnru 'x.-%ie-"f-.
S When' -one sylfihla s’ p,res:ntﬂd Lo o] car-mullaueu:-w_.l_-,.r with anuthcf‘ﬁ i
e 5vﬂabI|: nrc: 5;1:1-::["1-:: 'rﬁg ur.hn:r- ea:r.azhm:' H,l,[-un:q “Ear b confirsed: afithed ?,fi-}
] bevelof <prepd: d:;pjual “arfidiny steed s Figarit and- MeNuBb's giits ects “5"1;;?\-:"
Ty Lakp.] Ao hea:r:h*&uﬁumutEan:n:rs 5}1rph1m ?% ne i lex !l-::uundfm";h "f-?-'é_
- P b h,a::l.re:[ﬂiE E.;-i:.-sm GHE w;?agrnqnmcd aunn]tnnﬂ:ms!_l,rfal‘%h L 3
. sﬂmﬂ,.ysllcnsim. -:I]:EE-{HML%ILEJMEE f:nﬁnuf_-,.-,u:?e s’ d[p&r_.ﬂjl'-m frﬂu@- :
3 ,.M“lﬂﬁ}ﬂnﬂ-'ﬁl& ﬂh&cn[c B p-!;j'lfi’@hll:s ‘a'm Fadmi: sarﬁé'-iun“ﬁa 'F'F' ﬂ'TE’T“
e tlubﬂf-",'uf"frll;a av:l:-uﬁi‘h‘.‘-im Tc"{par&“'ﬁ' faT

At e saw
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'- woeld, rejenycall EVEDES B thOse Porsessing, wime conmion stimelus.-

.- Fargeleetog Ll -thischangn wodd -fake-a- Ejgaiﬁ-:}-_ﬁt_riij-_.g-ca}[&ﬂ_‘-gwimmnﬁ_f-:;
- - Beparete ehannals for 1 or 2 Rec Given simOMameoss doputs lo the twa

T aeld nat he pndessed simuliansously e i paranll, Tiroadhani’s model”
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e fest sxlla®les Lhal did ol share voicing with rhe fneclzronee sellsles
improved a8 e elative onset time of the ayllabies was ineicaved, reaching
ERMmR 0% al roughly & 100 mseg dillorooce, Given {hut e differences in
‘relative cnsc limg signal fwo separaie spunds, their featocs wre oot so
readify caafired in preperceptual skomse. o , _ :
Fisnui and hfeNabh alio showed st Hi detrimenisl eifect of ot shiar-

ang the veicing {watore was attenuated @5 (he similanty betacen the vowrels

el the teat and ingérferenss syllables was Coeicasel. Corren jlentfceriog

of tae viicing of lbe tost consenent in the vows] eonieal faf iproved
fom G0% to T3% to $3F when 1he vowel iy (ke intesfciun o sulladlc |
Wwas changzed from St fad o S0 Analuigous Lo the temporel onler
cue, we might expect thal lbe sousds would Be poiccivedt as tue LBl _
somids £ . 1he extenr e oplabies prescuied 1o the two caes bl diffrent -
vowel “cortexts. Pisoni and MoNabbs veults - damanstrats Roew fealural -
inforoetion from both enm s mined A the Ieval i properecptunt anditony ; _'
- Storngs &y esciibod Iy ewr pracestine ngdel, loture sterdies with flijs - -
naeligm should illuminaie e operednng of frzture detecting aml the -~
fropertizs of prepercepingl storage. o :

I FRIMARY RECO@NITEIN.

" In 1938 Rouadbent Irapaied thar the, baman's inledaes 15 the simulos. S

Twaral owas oreapiced -a]nng_ A series’ of [nfrpendoot zemsory chaunels,
.. Sumuli cogeeel . along - each -of - these vhaomels iaddependentdy acil ima’ oo

staultancos o1 pacllel maoner, Eamplds of chanocls wene the. auditory 07

- versds viseal modality, Toeations inspace withiz cither'of e monalities,

or. s vpeekes's: voice. qualidy, . and -il:rgtrll: Broadhent [ 1958, 19471) 'I-"[-l:'l.':.'-ltﬂ -:‘-'_‘ R
man a; hwving a Hinit-dor the gale at wlhicl Y colld "jircdesy: infomavadion, |- 57
" Gitwdn this Boofed capacity, Hoosdbent asemied that this podjon of e .0

norrond GYeer s eceded and prulected b a selzctiva deviee ar Fljer '~ -
whichiwould oply . piss infarmilion elang oie dhznned '3 fmoe. The flter-- =

- Featuye such as a piven. spatia) lqua[i_dn."-‘l'he"ﬂI_tv:r'qc_uu]d chiepc ifﬁ_ii:lfsl':‘:i:.f.;

ttme. Figiie & prescits o .ﬂ-:r.:.r._-j'u_tg'.mm'i:if-l:rﬁaédljg::_['s _ijnﬁu_r[ci;iébéw.-ing__the:"'ff}"‘
bR shgoedsive ﬁtﬂgtg'_uf:_pfpctssing;'; ST T LR
~ - Trozdbent wwsumied - that 1bie- shat-beun spoee.Teld. Frlor magion deng ™

ears, Weinpat conming In the 1efr earwould bs [inncled b0 a differeni chan-
nel than & Jiffereat Inpvr forning in 1he rish: cer. Praézssing most ooy
“oon ane sar fehanncl) Collevad Iy o swileh tocthe Orher ear sinee tha Hizuls ¥
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. F
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tT' CAFACITY
E SHAMMSL
- H ) . L%
FISURG 3 Few dicgmue of twe sucoessive Sfager al processing in Braadheols
"[19558) model . ' . .

: - enntrasts miccly with our vick oF infonation processing, The kost critical i
- o+ difference.ds whether, fn fact, peancreepludl storage {shoceteem store ino e i
Co Bromfhents moddl} is organized sleng independent seqsocy whamncls. o
. Speomd we assume that the span of this storege SnleTUr2 15 a0 the omlet - g
s o[ .25 ste,whersss it s at least @ fector ol Faar dmez this in Broadbeons - -
e roadel: Third, w2 asimae thl o second dnpat can igserfers with the e R TR R
LT percepiual starags of an carlier input whencas informating in Dogadlont™ T
2Tt short-tptm shorage simply deeays prasively willi-the- pussage of time: A - ' '
LT, series of uxpurhneats is now, svetlebly Which 2llows s to cheore hatwesn
L. . - . th_-:E.: 1.“"-_. 1‘|i|:tl_1|:|:5.\_ . . . . ) i .- o :. . - . .o . .- . " L --.-.' -

. A Iél-'.l.-:h'::l.'a'rrl_ Har:ng;r[ﬂil:.m.-l'vhﬂk'lng' _
. ﬂ, v One pf:l'a.ﬁifei.'i:l_.di_é}réfﬂ;u:;ﬂ to study the proqecties of pregcrcepioal a_u_q1iLuigrji'_- . S Y
- L't gtorage teed the terbpornl. coutsc of prinay recognition ds- emparal © 0 T

 recpighiiion masking (Missaen; 107060, Inibis task, It s presilleea o 0 '
- pvaloare’ dhe’ inHoencs of e stimolus o the recognition of amather. - oL

Cwhen :Lhi.:j-!:pﬁ:_l.li":_ﬂt.di.l.-[f:!i'l_El'lt.'.P;__ﬂ_lj!R i i, o e, recognation pacadiam, - " -
the abse rvor's. Eagk i.to rocgmize b b mErs bst signals’ The Lt signals .
. S might j-h;.-,'_s:lqi:n;n'_':cpnu.';:{{fﬁ_:ring' u pitch; tipibre. or loudness, vowels, o070 g
bt svTlables, Ta Ilici_c“'s]fl:'t_:.'rﬁsls_fljjg._ poe-Of the test siznals s !’“"'f'?“h"' REERRIERE R
:presented on gavl Wik follgwed by ig-silent fnlkcyal; folloved by a miaske” - - L

o ing stirmilos; The masking-stimilos precedes ;the fesr sfidnics.in the: Tarrs

- ward” miesking Jazk, The #heerver's task 3¢ & Igentify-the fes: sign al &% a0
o pf mliagd Sot of mlvernatives: i LTy CewE L

S prepeicepiek shorage were SImMPYY siljeil to a passive, decay s g
O gumed b Droadiiche the “tost 'h_miIyuﬂskj:iﬁ-'ff.n_il'[cﬂg';'gh{l:llld gl anterfode)
- with ewidy othigc.agHe level at prepiciptinl stemes. In eontrast, vy Y ;-
“ gume Lbigthi - cEpEcly of preperiaptual storage iy aied seind; a’sgogmd i
<" dound il displace the Dretf, at (hig lével, Accordingly, we priaficl thate . -

- eeonil saand will inteckore with pengnigon ol fncardiz syind 3 it gocest o
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SRR, ur 750 Hz pod thr doration -of the 125t and masking tones was 20

’ "_.m’rtlnlll:d t-::l :mpn-n'-'n.. 'r'-'l h i zases 10 ke sileant J.nln_:-n.jm: mln:nm.tﬂ

- Blsun, 1976), Lhe tost simmalz weee two-toaes thir @iffered o Bequeney, - L

Jdug tones were-equated o -lowdness and- preseoted at o narmal Hetening .
“inlenzily. The Tizsking tenc . prevedad a2 fallowed e tesl’ iome after & - ;

ik wnd wll experimentul. conditions ware pretenled rancomly within B
“given test, session: Pacli. trisl- Tegar with a wsu:ﬂ -C11e- EtEmf:.llng w!'eﬂ'ler'_:'. S ol
- Flig [irsd war. seennil tone-should be fentified:,

FIGLlF_I.I: 4- Pi:l:-:er.n;t -pf“cnn'rrcﬂ :':tnj;n‘hn_n‘ .J n. Eu,u..l:mn'«.-b[_ !:l: .gnl:trinne m1tl'ua1 ___-E-__
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belore the first sound has heen r.e-:*r:-n-nh-w:l Io cootiast, @ panshfug, sowyd
will v inlzrfere with perceptivn of a following, 1t sound sincs the lest
sound vl veplace the carliar meshing sowm] fo prederceptnal storage. In a : A

FConaT -EEpedatieat of bacioward and fD ward mesking (Mascorn, Cohen, & . f-‘

sine waves of TO0 and 00 He The iowckion lone was & sine weave of Q00 - 1

mes O se:0e toals, no masking tone wos prétented. Tho doal and mrisk- - . "

vaualle silZnt intirone inlecval, “Ihe observers wors mrectiecd in thes. L

Figure.4 showy the average recoprition pecformancs -nf mgh: hsovem
By hackeaid maski g :E@Lmhm WER' L‘I.'I.‘IZIEE'HJ-" dcpendant on {le. int&r-.-'
me fnteryid showing thae PH“'I.E:lj' TCeogsiiiion was nok complels at thi:,"_ -
end of e 20-mice 13l o, pri:‘.i:nl&hnu.. The paor-peforimnee ot shoet ;7
inkertone. 1:nrsr1.'n|5 I, l':::mw:l'-m with l'.ht Jlca thal the masking tone, inter T
Tersd with the pr:p..;n:rprual audrtm_l,.l s!nﬂgr of Lhewest pene. Perlormanse. -

-

“uy.

L

-

J:Il EGJ‘{D -I':1I'_'II i " L *:F'.h::
!NTEH‘TCIHIF IMT‘-FN-" ! EI".-"E»‘-EJ




£, AUDITORY |MFOHYATION FROCESS\WNG o g

250-330 imsee. In forward mesiing, vely lifle interfereice ueurrid
wlhien the: moskinp tone preceds=d the {est pome Ly 20 mssc OF DiGne. This
resell supparts the ise il 2 cecond. soumd ‘1eplaces sn earlier sautd
in F-mpErc:;.;:-lllEl siorege. Sance the tesldoae. replaged 1h= carier mmusking .
L30@ 6L SLOrags, no forward mazking. of Lesi-tone recagnition shoubd acuar
‘cieepl $47 amy moutnal degradd'mn oceporing during the. pouglly B0 psee
" period of Lempmrﬂl intenradon [Maussaco, JO73, 19754, _
" Ths smsulilz can be ‘inl::spm:ed i tégwes uf the capasity and duratlon of
prep:rc-:p-tua.!. anditory ‘sturage and the icmporat eoorss, ol CECOEmilinm.
Recugaition nf tha ts:ﬁl. iun-: wa*s ‘ol pomplote At the -L-nd "of itz 20-msec.
1czenfstion. :'_!kf'cl:llﬂmgh',- fom - prc:p&r‘ccpl,l.‘iﬂ] shorags. Wes feegssRcy M
_ orler tu hnlnl :hu :|.||f-::|rrr|.:|1|nn i e - e prr.qr:ma.tmn for-the prmary:
' n:n:dgnﬂj-:m prur.‘:tss A faackiny ‘tone p.l':s::n.t-::ad pfter the fost.lone. n[:p:a.red
c [ erinete the: lmrnau;{ rnmb:uunﬂ proaess. The Tesolption qb-the. E_','ua
g '"themmj percet, ‘pagscd OBy primary” recopaitivn, 3. thereiure _a,ﬂlucv:t
. iunggionsgf e PaﬂcEiﬁmg-ﬂmt available. before fhe onscl o the wnesking .
B 131 -9 Gwcn bt r:c-:u_;ﬂtmrrlf.vclv;_ni Qlf ol somewherns, ﬁmund 250 o 33
* mgee, this s ShE beds extrpatc of thi: r:T[Ectw;:- dumtu:n T ui b p;epcrcuptual
r EMITAQE ol & 20-Ereze lope., o 7 "
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syllable words aud 2 letters chosen randamly withuoul rogptacesen from
ierpective master sets of 25 vov-syllable wends and 25 Letters. When sub-
jects wers aghkod to rocall hy lacation the s indicatel wheller ey should
rcport the items presenmtedl to the lef or viekt zar. When subjecls wepe
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afree the list 'of woditory ilerns (Massayh, 19760). Lwe Emiatiang are ap- -
parent in thasa ﬁnrjmg ‘First, the zludly wimply Faited to Teject the oull-
hypothesis ol v diflerence, The-failuce to fnd a dilféronge wey Tave hoen -
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1000 He ar 500 117 fallawed the find compound scesil afler & siienl -

pooyzl of 5 1o 2.0 ses in @ Aclxyad coopardsne task. Sobjeels docided

whethar the second tanc wes sofier (han or egual s 1be loudress of the

sum-frequenoy tone in {be conypoord sfund. The =hslpie Teodness of

tozh of rke tamez in the compuend soued was vacied over 3 wide rngs 1o

insure that he Hlwosr's decision was based an memory [of he tones of
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-atu-m:.t: afl the standard tones aod ik retention of this informalfee during
“the imeryil Letweer the standard snd corparison leoes, The ces presentod;
berbue the stenctanl, spund, impreved kol e gtocazs end refention of the,
_ enzd Lons vdlative to the amgucd tane. Ehe ene prosenied alier e KEEM--. -
E Jurd sonnd kad no gffeet on the- sitiage of the. twe wwmes Tat-cad impru'ln..-,

- Kinehle's 1 suits cantrast-with fuose of Baeare and Meusuru, wlicn in':mt,l-
T sn:lcctr..-r. “agtention o the cedoaitifion of tigbre. and Jondaess. A e
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stundard tare after it woe peescnted. Sclectwe sl solion o dhe cued lost
tone indy have anly Deen offective afrer 1he winal neeesnition or perseplion
af the slsdanl tone Lad coceersd. Inoteems of oop aendel, solgects masy
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