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The visual word recognition literature has been dominated by the study of monosyllabic
words in factorial experiments, computational models, and megastudies. However, it is
not yet clear whether the behavioral effects reported for monosyllabic words generalize
reliably to multisyllabic words. Hierarchical regression techniques were used to examine
the effects of standard variables (phonological onsets, stress pattern, length, orthographic
N, phonological N, word frequency) and additional variables (number of syllables,
feedforward and feedback phonological consistency, novel orthographic and
phonological similarity measures, semantics) on the pronunciation and lexical decision
latencies of 6115 monomorphemic multisyllabic words. These predictors accounted for
61.2% and 61.6% of the variance in pronunciation and lexical decision latencies,
respectively, higher than the estimates reported by previous monosyllabic studies. The
findings we report represent a well-specified set of benchmark phenomena for
constraining nascent multisyllabic models of English word recognition.

M. Ix. An, JI.A. banota. 3puTenbHoe pacrio3HaBaHNUE MHOTOCJIOXKHBIX CJIOB.

B nureparype o BU3yanpHOM pacno3HaBaHUM CJIOB JOMUHHUPYIOT UCCIIETOBAHHS
OJTHOCJIOKHBIX CJIOB € (DaKTOPHBIMHU SKCIIEPHUMEHTAaM, KOMITBIOTEPHBIMHA MOJICIISIMA U
0000IIAITMMH UCCIIeTOBaHUSIMU. TeM He MEHee, OCTAeTCs HETIOHATHBIM, MOTYT JIH
noBeieHuecKue IPPEeKThl, COOOIIaeMbIe IJIs1 OJJTHOCTIOKHBIX CJIOB, OBITh HAJIEKHO
0000IIEHBI 111 MHOTOCJIOKHBIX CIIOB. TEXHUKH HepapXUIecKOi perpeccuu ObUIN
WCIIOIb30BaHbI T U3y4eHUs Y(PPEKTOB CTaHIAPTHBIX MEPEMEHHBIX ((POHETHIECKOE
HayaJso, yAapeHue, JUIHHA, Yuciio opdorpaduueckux U GOHETHYECKUX COCEICH,
YaCTOTHOCTB CJIOBA) U JIOTIOJIHUTEIBHBIX IEPEMEHHBIX (YUCIIO CIIOTOB, MPsIMas |
oOpatHast poHeTHYecKas COTIIaCOBAaHHOCTh, HOBBIE MEpPHI opdorpaduyeckoro u
(hOHETHYECKOTO CXOCTBA, CEMaHTHKA) HA BPEMsI POU3HECCHHS U JIEKCUIECKOTO
pemenust it 6115 oqHOMOP(PEMHBIX MHOTOCJIOKHBIX CJIOB. DTH MPEIUKTOPHI
o0bsicam 61.2% u 61.6% nucniepcun BO BPEMEHU TPOU3HECEHUS U JIGKCHUECKOTO
pelIeHust COOTBETCTBEHHO, UTO BHIIIE, YEM OIICHKH, O KOTOPBIX COOOIIAOCh B

MPEABITYIINX UCCIEAOBAHUAX OHOCIOXKHBIX CJIOB. MccmenoBanue, 0 KOTOPOM MBI



coo0111aeM, NPEeCTABIIAET XOPOLIO ONMMCAHHBIN Ha0op (PEHOMEHOB AJi TOCTPOCHHUS
MHOTOCJIOKHBIX MOJIEJIEH pacrio3HaBaHUs aHTJIMICKUX CJIOB.

ABTOpBI OTMEYAIOT, YTO TPAIUIIMOHHBIE TUIIBI 33124 B TOJJOOHOTO PO/ia UCCIIEIOBAHUIX
— 3TO MPOU3HECEHNE HA CKOPOCTh (YUaCTHUKH YUTAIOT BCIyX HalleyaTaHHBIE CIIOBA TaK
OBICTPO, KaK BO3MOXHO) M JIEKCHYECKOE pelIeHne (yYaCTHUKH PEUIaroT 3a1a9y
pa3IuyYeHus MeX1y HACTOSIIMMHU CJIOBAMHU U CO3/IaHHBIMHU IiceBocioBamu). Crniennduka
OJTHOCIIO’KHBIX CJIOB COCTOUT, OJHAKO, B TOM, YTO JJIsl TAKUX CJIOB HE TpeOyeTcs
YUUTBIBATh YAApEHUE, HE TPEeOYEeTCsl yUUTHIBAThH CIIOCOO pacuIeHEHHs Ha CIIOTH U B
IIEJIOM XOPOIIO U3BECTHBI U JOCTYITHBI pa3INuHbIe (POHETHUECKUE H CEMAHTUIECKHE
Mepbl. OJTHAKO 3TH CJIOBA COCTABIIAIOT TOJBKO 15% CIIOB aHTTTUHACKOTO A3bIKA.

B onmceiBaeMoM Hcce0BaHUN U3y4alach YCIEIIHOCTh pacrno3HaBanus 6115
AHTIIMHCKUX OHOMOP(EMHBIX MHOTOCIIOKHBIX CJIOB. ' MIOTE3bI: 1. TpaJUIIMOHHbIE U
CKOHCTPYUPOBAHHBIE aBTOPAMH MTEPEMEHHBIE OOBSCHIIOT BpEeMsI IIPOU3HECEHHS CI0BA U
JIEKCUYECKOTO pPelIeHus, 2. O0IBIINHCTBO OOBSICHSIOMNX EPEMEHHBIX SBIISIOTCS
CXOIHBIMU AJIS1 OJTHOCIIOKHBIX U MHOTOCIIOKHBIX CJIOB.

Jannbie B3aThI u3 06a361 ELP (nexcudeckue u moBeaeHyeckue mepsol s 40481 cios,
nanHble 1200 ucnbITyeMbIX U3 6 YHUBEPCUTETOB). [[71s1 aHamM3a UCIOIb30BaNICS
HMepapXUUYECKUI pErPECCHOHHBIN aHAIU3.

He3zaBucumMble nepeMeHHbIE UCCIIEI0BaHMS BKIIOYAIN TPU TPYMIbl: TOBEPXHOCTHBIE
NEepPEeMEHHbIE, JIeKCUYECKHE TEPEMEHHbBIE, CEMaHTUYECKIE TIEpEMEHHBIE.
[ToBepXHOCTHBIEC IEPEMEHHBIE: I Ha4aIbHOI (POHEMBI Ka)KJJ0T0 CJIOBa OBLIO
3aKOAMPOBAHO 13 MPU3HAKOB (IUXOTOMHUYECKUE TTIEPEMEHHBIE): apPpUKATHBHOCTD,
aJTbBEOJISIPHOCTD, OMIIA0NaIbHOCTh, IEHTATLHOCTh, PPUKATUBHOCTD U T.J. UeThIpe
JOTIOTHUTEIBHBIX MIEPEMEHHBIX HCIIOIH30BAIOCH, YTOOBI 3aKOIMPOBAThH, HA KAKOH CIIOT
najaeT yAapeHue.

Jlekcuueckue nepeMeHHbIE:

. JnuHa — gucio OykB

. JlnuHa (kBagpaTudHasi) — 4ucio OyKB, BO3BEIEHHOE B KBaApaT

= Yucno cioros (4244 cinosa — 2 ciora (69.4%), 1495 cno — 3 ciora (24.4%), 344
cioBa — 4 cnora (5.6%), 28 cnoB — 5 cinoros (0.5%), 4 cioBa — 6 cioros (0.1%)).

. Yucno opdorpaduieckux coceneid — 9uciio CJioB, KOTOPBIE MOTYT OBITh
MOJTyYeHbI U3 UCXOTHOTO 3aMEHOM JTI000# o1HOM OyKBHI (cat: bat, cot, cap)

. Yucao GOoHETHUECKUX COCEAe —  YHUCIIO CJIOB, KOTOPBIE MOTYT OBITH
MOJTyYeHBI M3 HCXOTHOTO H3MEHEHHEM OTHOW (oHEeMEI (gate: hate, get, bait)

- YacTOTHOCTH CJIOBA — CPEIHUIN pPaHT YACTOTHOCTHU IO TPEM Pa3IUYHBIM HOpMam



. Opdorpaduueckoe u poHernyeckoe paccTosiHue 1o JIeBeHITeHy — cpeiHee
paccrosiaue a0 20 Hanbonee Oau3KuX coceneit (Mepa JleBeHmTeliHa — Mepa CX0JICTBa
MOCIIEA0BATEIBHOCTEHN, BBIYMCIISCTCS KaK YUCIIO ONepalyii, HeOOXOUMBIX, YTOOBI
MPEBPATUTH OJIHY MOCIEA0BATEIHLHOCTh JIEMEHTOB B JIPYTYIO)

. YacroTHOCTh cocenelt o JIeBeHITeiHY — cpeHsIsl 4acTOTHOCTH 20 Hanboee
OJIM3KUX coceneit

. Mepbl cOrTacoBaHHOCTH JIs IEPBOTO CJIOTa — CTETNEeHb, B KOTOPOU CJIOTH CO
CXOIHBIM HaNMCAHUEM UMEIOT CXOAHOE IPOU3HECEHUE U CJIOTH CO CXOIHBIM
POM3HECEHUEM HUMEIOT CXOTHOE HAIMCaHHe

- Komno3uTHast cornacoBaHHOCTb — CPEJIHSSL COTIIACOBAHHOCTD ISl BCEX CJIOTOB

. ®doHeTnyeckas coryiacoBaHHOCTh 110 JleBeHwreliny — orHomenue LOD k LPD
CeMaHTHYECKHE TTIEpEMEHHBIE: YrCcIo 3HaueHu (1mo 6aze WordNet) u Uucio TokaabHBIX
CEMaHTHUYECKUX COCENeH (UNCII0 CEeMaHTHUECKUX COCEACH B ONPECIIEHHOM PaJIyce B
MHOTOMEPHOM CEMaHTUYECKOM IPOCTPAHCTBE).

Hepapxuueckuii perpecCHOHHBIN aHAINU3 MPOBOAWIICS B § maros. B craThe mpuBoasTes
pe3yabTaThl aHAJIW3a JJI1 MHOTOCTIOKHBIX cJIOB (6115), onHocnoxHbIX cioB (3524) u
pe3yabTaThl coBMecTHOro aHanu3a (9639). OTnensHO aHATM3UPYETCS B3aUMOJICHCTBUE
MEPEMEHHBIX.

Pe3ynbTaThl NOKa3bIBAIOT, YTO MOBEPXHOCTHBIEC IEPEMEHHBIE OOBSICHSIOT OOJIbIIIEe
TUCTIEPCUU B 3a7]aue Ha3bIBAaHUS, yeM Jiekcuueckoro pemenus (4.3% u 0.3%
COOTBETCTBEHHO). B 11€710M J17151 MHOTOCJIOKHBIX CIIOB OHU OOBSICHSIOT 3HAYUMO
MEHBIINH POLIEHT AUCIIEPCUH, YEM ISl OJHOCIOXKHBIX (28%).

J71st TeKCMYeCKuX MEPEeMEHHBIX ObLITH 0OHApY KeHbI cienytontue 3¢ dextsr. C
yBEJIMUYEHUEM JITTUHBI U YKCJIa CIIOTOB 3aMeNIsIach peakius. Y CTORYUBBIN AP ekt
HAOIIOTAIICS ISl YUCIIa CIIOTOB U TIOCIIE KOHTPOJIISL OCTATbHBIX MEPEMEHHBIX.
KBanparudnast Mepa JUTHHBI TTO3BOJISUIA O0OBSICHUTH TOTIOIHUTENBFHYIO JUCTIEPCHIO TIOCTIE
KOHTPOJISL OCTAIBHBIX TIepeMeHHBIX. CioBa ¢ O0IBIIMM YHUCIIOM opdorpapuaecKkux
coceJielt y3HaBalMCh ObICTpee (Ja)ke Tmocie KOHTPOJIsS ynciaa POHETHIECKUX coceeit),
ad ekt Gonee BBIpakeH B 3a/1aue Mpou3HeceHus. boee yacToTHBIE CI0Ba y3HABAIKCH
ovIcTpee, addexT Ooree BRIpaXeH B JIeKcudeckoi 3amade. Opdorpaduuecku u
dboHeTHUECKH OoJiee yIalieHHbIE CJIOBA y3HABAIMCHh MeIieHHee (Mepa JIeBeHITelina).
CrnoBa, UMeroIIUE COCeIei ¢ BHICOKON YaCTOTHOCTHIO, Y3HABAIUCH MEJIEHHEE (eCIu
MPeBAPUTEIHLHO MPOKOHTPOIUPOBATE 3TH MIEPEMEHHEBIE, POCTOE YUCIIO
opdorpadpudeckux u HOHETUIECKUX COCENIeH He BHOCUT JIOTIOJIHUTEITLHOTO OOBSICHEHUS

nucriepcun ). oHeTHYecKas COrIaCcOBaHHOCTD MEPBOTO CJI0Ta OOBACHSIET OOJIBIITYIO



qucriepcuto i 3anaun npousnecenus (1.2%, 0.2%). Bce MepsI coriiacoBaHHOCTH
BHOCHJIM 3HAYMMBbIN BKJIaJ B 0ObSICHEHHE JUCTIEPCUH JIJIS 3a7a4l IPOU3HECEHUSI.
Jl1is ceMaHTHUECKUX TIepEeMEHHBIX HabmoqaeTcst 00bSICHEHUE AUCTIEPCHH CKOpEe B
nexcudeckoit 3anade (0.5%), uem B 3agade Ha npousHecenue (0.1%). Cnosa ¢ 60onpmum
YHUCIIOM CEMaHTUICCKUX COCE/Iel OTIO3HABAIIMCH OBICTpEe, MHOTO3HAYHBIC CII0BA
OTIO3HABAJIUCH OBICTpEE.
OTaenbHO aHATM3UPOBAIKNCH PE3YNIBTATHI ISl TOYHOCTH OTBETOB. [loBEpXHOCTHBIE
MEPEMEHHBIE He OOBSCHSITN Pa3Iuduil B TOUHOCTHU. VICKITIOUeHHE cOCTaBuIIa IEpeMeHHast
yaapeHue Ha nepBbiid ciior. C yBeIrMUeHUEM JUTUHBI CJI0BA CKOPOCTh YMEHBIIAIACh, HO
yBeJIMYMBaJIach TOYHOCTh. B 3a1aue nponsHeceHus 0oblie OuMO0K BOZHUKAIIO TS
CJIOB ¢ OOJBIIUM YHCIIOM CMBICIIOB M CEMaHTHYECKUX cocenei. J{is nekcuueckoil 3aaauu
s ekt He HabmogaNCs.
ABTOpEHI IEAIOT CIEAYIONINE BBIBOIBI:
= [Ipouecc pacro3HaBaHus HE pa3InyaeTCs PaJAUKaIbHO JIJIsl OJJHO3HAUYHBIX U
MHOTO3HAYHBIX CJIOB.
» HavaneHas ¢oHEMa HE UTpaeT OOJIBIION POIU 7T MHOTO3HAYHBIX CJIOB.
»  CymiecTBYIOT MHOKECTBEHHBIC KOJIbI JICKCUIECKOTO JJOCTYTIA, U JCJICHUE Ha CJIOTH
— OJIMH U3 TaKuX KoA0B. OHAKO 3TO HE UCKIIOYAET YyBCTBUTEILHOCTHU K JPYTHM
00bEINHEHUAM
= CymectByeT Haubosee yJo0Hast U BOCIIPUSTHS AJTMHA ci1oBa (6-9 OykB). OTOT
a¢ ekt MeHee BhIpaXKEH MPH 3a1a4ue MPOUTEHHUS, aKIEHTUPYIOIIeH BHUMAaHNUE Ha
YTCHHUH CJICBAa HAMPABO
= Bonbioe uncio coceneil yckopsier BocupusaTre (UCKII0UYeHNe - OHETHYECKHEe
COCeIU OJTHOCTIOXKHBIX CJIOB). OTHAKO, BO3MOXHO, YCKOPEHUE MPOUCXOIUT
TOJIBKO B TOM CITy4ae, €CIIM COCEAH OJHOBPEMEHHO U (POHETUYECKUE, U
opdorpadpuieckue
B 3axmiroueHue aBTOpbI MPUBOAAT CPABHEHHE CBOMX PE3YJIbTATOB C JAaHHBIMU
KOMIBIOTEPHOT'O MOJICTTUPOBAHUS BOCTIPUSITUS CIIOB.
B cootBercTBUU ¢ mpeackazanusMu Junction model, HaHOONBITYIO TUCTIEPCHUIO
OOBSICHSICT PAHTOBEIH, a HE JIOTAPUPMUICCKHI ITOKa3aTelh YaCTOTHOCTH,
MOBEPXHOCTHBIE NTEPEMEHHBIE HE O0OBACHSIOT JUCTIEPCUH, IEKCUYECKUE TIEPEMEHHBIE
00BsicHSIOT OonbIe auctepcuu (72.8%). B menom aBTOpbl 0OTMEYAIOT BBICOKOE
COOTBETCTBUE JIAHHBIX MOJIEIH U dKcIiepruMenTa. OHaKO B MOJICTBHBIX JIAHHBIX HET
a¢dekTa ceMaHTHIECKUX TIepeMeHHBIX. [Ipr 3TOM ecTh 3 PEeKThI COTITaCOBAHHOCTH,

XO0TA OHM CII€HaJIbHBIM O6p330M HE KOAUPOBAJIHCE.



B cootBercTBuU ¢ mpeackazanusmu Connectionist dual-process disyllabic model
(CDP++), miist peanbHBIX JaHHBIX HET A((PeKTa MOBEPXHOCTHBIX MEPEMEHHBIX, B 1IETIOM
BOCTIpOM3BeIeHbI Bce AP (heKTh, kpoMe paHroBoit yactotHocTH u LOD, naxe adpdext
YHciIa CJI0rOB U (POHETHYECKON COTJIACOBAHHOCTH. ABTOPBI OTMEYAIOT XOpoIliee
COOTBCTCTBUC PCAIBHBIX U MOACIbHBIX NAHHBIX, BKIIFOYAasa 3HAYNMBIN Bq)(beKT
CEMAaHTHUYECKUX ITEPEMEHHBIX.

7. IlpunoxeHus:

VERTEX

~ VER EX -
A v \ T( | "‘FX\‘ .
wF/i{ FR R\? {1k )‘eL\'Px Cs
o SN

) :; Vils

cX. ,; Je, .
v, CV

Fig. 1. The division of the word VERTEX into different orthographic
segments. From Chateau and Jared (2003) p.261. Copyright 2003 by
Elsevier. Reproduced with permission.

Table 1
Means and standard deviations for full set of predictors and dependent
variables explored in the item-level regression analyses.

Mean 5D
Pronunciation RT (Z-score) =0.032 0.460
Pronunciation accuracy 0.905 0.140
LDT RT (Z-score) ~0.035 0.425
LDT accuracy 0.774 0,240
Number of syllables 2373 0.618
Length 6.746 1.566
Word Frequency (rank) 20730 9870
Orthographic N 0.779 1.493
Phonological N 2334 2.444
Levenshtein orthographic distance 2,640 0.816
Levenshtein phonological distance 4.505 1.764
LOD Meighborhood Frequency 7.008 0.664
51 feedforward onset consistency 0.934 0.175
51 feedforward rime consistency 0.470 0.280
51 feedback onset consistency 0.914 0.191
51 feedback rime consistency 0.615 0310
Distance consistency 0.611 0,131
Composite FFO consistency 0.836 0.158
Composite FFR consistency 0.539 0.20M
Composite FBO consistency 0.745 0177
Composite FBR consistency 0.534 0,201
WordNet number of senses (0.509 0223

Local semantic neighborhood size 2.627 0,553




Table 2

Correlations betwesn full st of predictors and dependent varizbles explored in the ivem-level regression analyses.

1 2 3 4 5 & 7 8 9 10 11 12
1. Pronundation-Z-RT - —hE™ B T - by A1 I b - - | 1 I | 55 - | g
2, Pronunciation-Acc - R T8 =21 —are s a3 A2 247 - 08
3. UDVE-Z-KT - -T2 ar ic - DO | IR . At |1 [ A7 A5 -
4. LI¥T-Ace - S TR | s il i 8™ =™ ™ g™
&, Humber-of syfiabiles B BET T 28 3 g 5 a4
6. Length _ Togtt gt gy ag w7
7. Rank compasite freg = Az AT S Sttt 2
8. Orthographic N = T S S - N T
4. honological N - S L | [
10. L orthographic distance - w3 -53"
11. L phonological distance - -35'"
12 Melghborhood freg -
13, 51 FF ansel consistency
14, 51 FF rime consistency
15 51 FB onset consistency
16 51 FB rime consistency
17. Distance consistency
18. Compo FFO consistency
149 Compo FFR consistency
20 Compo FED cansistency
21, Compe FBR consigency
22 WdNet no. senses
23, Semantic neigh. size

13 14 15 16 17 18 19 20 21 22 23
1. Pronunciation-2-8T =15 i 0% T |- R~ S - o =137 -3 -537
2. Pronunciation-Acc 05 i i ¥ £E a8 o J - 02  F v/ AT
3, I,DT-IEIRT —.‘Dq"“ ,D&“" —.04". _mi —,lq.‘“ —,uﬁ“" —.‘:ﬁ‘ e mu _Iuﬁlir —,*1-.1.‘ —.631 L1}
4, LIDT-Acc 04 - o3 03 o8 n2 03 am 05" 367 58
5. Mumber of syllables -1 -2 Ril i Fa —gan — -2 o7 i A8 —1g™
B, Length 02t A4 ot 17 R 12" -m —~m a1 S M |
7. Rank compaosite frog 0z - A - 102 —.02t -0 ~ 2 05 —0q™ A8 A
8. Orthographic N R s - 05" o5t ot as™ a0 - | ar” as™ g3
9. Phonological & 03" - ot i - h 39 azT B S - 01 g™ a3
10, L orthegraphic distance - 03" S F R - 1) - 10" a0 e il - 08 Ft ™
1L Lphonological distance 06" Ty ~0E -2 S N i e R | S . B
12 Meighborhood freg 0z =17 ELI ~ et 20" —.00 BN 13 —~0E" i 23
13 51 FF onset consistency - oo 53 - 0g"! 467 —m 21 oy 3t 02
14. 51 FF rime consistency - 01 a3 B &7 i AT -t —e™
15 51 FB onset consistency - s oz e i s o5 i it
16 51 FB nime consistency - 057" 057" 21 =105 65 o =01
17. Disrance consistency - [ anr -~ 39" o7 5™ 02
18, Compo FRO cansistency - =11 22 a1 0 —04"
18 Compe FFR consistency = 03" 21 03" =02
20 Compo FEO consistency - -5 —me 05t
21. Compo FBR consistency - 5 TR/
22 WidNet o senses = 487

23, Semantic neigh. size

Y g .05,
o 01
B pe oo,
P pean,



Mean ON/LOD as a function of length

12

1 2 3 4 s & 7 £ 9 W 11 12 12 14 15 1@ 17 12 19 20 N
WO S LoD

Mean PNILPD as a function of lenath
]

BPN=LPD

Fig. 2. Mean orthographic N and Levenshiein orhogeaphie distance as a function of lepgth (top panel), Mean phonolegical N and Levenshisn phonological
distanee a3 a function of length (hottom panel ), Error bars denobe standard errors,



Tahle 3
Standardized RT and accuracy regressien cocfficients from Steps 1 o 7 of the item-level regressien analyses for speeded pronunciation performance for
menosy labic words, multisyllabic words, and al! words. The p-value for each &F change is represented with asterisks.

Predictor variakble MonosyBabic words (n = 3524) Multisyllabic words {n = 6115} All words [n =9639)
RT Accuracy ET Accuracy KT Accuracy
Surfoce wariahles {onsets)
R-square 2807 000 B kS i 52" 003"
Surfoce wariables {stress]
36 A 88T I o
R-square MA NA AR =083 AR = 025 AR - 136 AR? = M1
Srendard lexical variables
Nurnber of syllables MA NA 225" S iEie 268 ~ 164"
Length (number of letters) ot M3 J217 0737 180" 055"
Rank composite freguency —388" g — 499" S0 -3 A9
Orthegraphic N HiL ) A65™ B e e 1 ot
PFhonological M AT - 169" -2 RiL il —0oa™"
S0 21T 53T 2, S0 a0z
R-square AR = 230 AR =214 AR = 401 AR = 265 AR = A04 ARY = J58
Quiadratic fength
Quadratic length B53 —~378"™ Aq24 —393™ A" —320™"
Peres PYRCE s pones soE™ S04
R-square AR = AR - D03 AR - 004 AR - AR - 006 AR = 002
Distmnce variohles
L orthographic disance 22 060 A4 fied: 136 DR
L phonological distance 243 -3 208" —2a7™ el 385"
LoD neighborhood frequency dstt - 24 azyt -137" L ~ 165"
s i agg™ Sy ez S
R-square AR = (b AR = 026G AR =47 AR = 032 AR = 44 AR = 033
Swllabie 1 consistency varimhles
Feedforward onset consistency -113™ e ~ 055" i vl =058 0347
Feedforward rime consistency 53" 34 ~023 it L - 028" o
Feedback onset consisency = 25 ~ 043 i) ~ a3 015
Feadback rime consistency =110™" DEx =07 057 =07 0417
ju.“‘ -z:‘.ll-i-l- IE]nl-lll 33' UL _553‘" .nslll-
R-square AR = D15 AR =028 AR =2 AR = 004 AR = 011 AR = 008
Higher-order conséstency varlables
Distance conslstency . LIAY™ ~ 148" o4 - 074" o7t
Composite FF onsel consistency MA HA ST Azt = 5" 027
Compesite FF rime consistency MA MA 035" 0417 —44™ DEE™
Composite FE onset consistency MA A 053 —011 5" — 028"
Composite FB rime consistency NA NA ST 114 -7 03
.|5$.1I -z?slir b-l 2!--1 mil! -Esgllll ﬁ Illll
R-square AR = 002 AR = 004 AR =012 AR = 011 AR = 006 AR? = D06
topeda.
" ope 01,
o 000

' opeaan,



Table 4

Standardized KT and accuracy regression cocfficients from Steps 1 te 7 of the item-level regression analyses for lexical decision perfermance for menesyliabic
words, mulisyllabic words, and all words, The p-value for each & change is represented with asterisks.

Predictor variable Monosyllabic words (= 3524) Multisyllabic words (n =G115]) All words [ = 9639)
KT Accuracy RT ACcuracy RT Accuracy
Surface variables {onseis )
R-square 05 o0z 003t 002 a7 Dol
Surface variahles {srress )
67" o1t 089" et
K-sguare MA NA ARY= 0B ARY = O AR? = (BT AR = 013
Standord Lexical Varfables
Number of syllabies MA MA 647 075" 213 —J20™
Lemgth {number of letters) - i A 081 N n0Eg™ N
Rank composite freguency —726™ i E —BE Jo8'" — At by
Crchographic M =145 A1 —E1™ 050 1 063™"
Fhonological N 0™ — 110 —002 —013 e ~ a5
Pt 6 s P o S0
R-square AR - 528 AR - 294 AR - 506 AR - A83 AR® = 525 AR = 490
Quadretic lengh
Quadratic length Sop ~ 328 A03" ~360"" Hag™" — A3
FrTe P a0 0T B30 g™
R-square AR? = 008 AR - D02 AR = 007 ARY = 003 AR =011 AR = 005
Diseance varimhles
L esthographic distance 054 - (36 L -155""" A7a ST L
L phonological distance R ~.maa 87t =147 2007 - 166"
LOD neighborhood frequency aa — 607" 097" -135"" a1 ~ 1T
51 ‘512" B0 ‘522" prac 530"
R-square AR =010 AR =014 AR = 03D AR = 025 ARY = 023 AR = 021
Swllable I consiste noy varahles
Feedforward onser consistency = 0" 20 =0 24" =014 24
Feedfarward rime consistency Sk et mit 010 11 1 VL
Feedback onget consistency =2 ~.05 =gt 005 Uy 1 iE]
Feedback rime consstency =zt N5 S 1 b o021 =027 m7
553" S1at ] s23 T 532
R-square AR = 002 AR = 002 AR = 002 AR = 001 AR = 001 AR = D02
Higher-order consistency variabies
Dristance consistency 057 1" —101™ oyt —aag A5
Composite FF onset consisiency Ma MA ~008 =03 =010 i
Composive FF rime cansistency MA MA —n3 008 =017 msg
Composite FE onser conskslency MA MNA i -F o CHNE a3 003
Cormpesite FIi rime consistency M MA -7 aE - nzg™ naz”
553 S5t (i Sagt ] Sx3
R-square AR® =000 AR =001 AR = 004 AR = 002 AR = 02 AR = 001
" pe DS,
e I-} = -ﬂ'l.
" p el
V<
Talde 5

Standardized BT and accuracy regression corlficiens for Mep 8 (sermantic predictors) of I:Im_ atermslewve] regression analysaes [or specded pronunciation
perfermance for monosyllabic words, multisvllabic wards, and all words, The p-value for each B change is represented with astensks,

Predictor varable Monosyllabic words (n = 3226 Multisyllabic words (0 =5176) All words (= 8402

KT Acouracy RT Accuracy KT Accuracy
Surfece Variohles
K-afuane L RLiti} A28 ot gt 036"
AN lexical voriohles
R-square s30T 274 L E o T G 355"
Semanric veriab les
Local semantic neighberhood size 007 041" =42 T 3G = 35"
WardMet number of senses T a1 -4 -0y — (N ~ 040"
R-square L 274" L1 SR GGHETT 357

tope G,
" opean,
* e D00
! pelin,

il



Table &

Standardzzed RT and accuracy megression coelficients for Step B [semantic prediciors) af the item-level regression aralyses for lexical degision p:-rt‘nrmam'n,- for
muonosyfabic wornds, multisyllabic words, and all words, The p-value for cach £ change is represented with asterisks,

Predictor variable Monwosyllabic words {n = 3226) Multisyllabic words {n = 5176) All words (@ = 8402)
ET Accuracy KT Accuracy BT Accuracy
Surface variohles . X
R-square A AW 056" 0 085" ozt
Al lexdcl variables
R-square 581 S0 525 525" 668" S3E™"
Semantic variables
Local semantic neighborhood size ma i =078 023 —033™" et
WordNet nurmber of senses - 122 052" —06E"" —.005 B c a4
R-square S01° 521" s30T 525 675 5367
T ope< .0t
" e D,
V=10,
0.25
| Pronunciation
0z
gLDoT
—. 015
§
=
o 01
= 1 1
@ 1 T
0,05 +— 1
0 4
Low frequency Mean frequency High frequency
005

Fig. 3. Word frequency = length interaction. The bars represent the standardized regression coefficient for length as a function of high-, medium-, and low-

II’I.‘I!QIJE'I"IL‘&' words, for both pronunciation and bexical decision, Ermor barg denate standard erooes

0,05
. |
Low frdquency Mean frequengy High ﬁ'Lﬂﬂ}n'Jv
005 +—
= 01— e
s I
2 015 1
=02
025 1 Pronunciation
' oLDT
03

Fig. 4. Word frequency = arthographic N interaction The bars repredent the standardized regression coefficient for erthographic ¥ ag a function of high-,

medlum-, and lew-frequency words, for both pronenciation and bexdeal declsion. Errar bars denote standard errors.
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Fig. 5. Woard frequency = consistency interaction, The bars represent the standardized regression coefficient for consistency as a function of high-, medium-,
and low-frequency words. for bath pronunciation and lexical decision. Error bars denote standard errors,
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Fig. 6. Word frequency = number of syllables interaction. The bars represent the standardized regression coeffickent for number of syllables as a function of
high-, medium-, and low-lrequency woeds, foe both pranunciatien and lexical decishon. Erres bars dencte standasd efross.



Table 7
Standardized KT regression coefficients for contextual consistency mea-
sures (Step 8) in specded pronunciation and lexical decision performance,

R-square p P (R-sq change)

Speaded pronunciation (n =4243)

Step 1: phonological onsets 080 <001

Step 2@ stress J02 <001

Step 3: lexical variables S07 <001

Step 4: syllable 1 phonological 523 <001
consistency

Step 5: composite consistency 534 <001

Step G: contextual consistency 538 <001

beta p-value

FF 51 rime consistency| 52 onset =017 ns
spelling

FF 51 rime consistency| 52 onset =041 050
phonology

FB 51 rime consistency| 52 onset 005 ns
spelling

FBE 51 rime consistency| 52 onset =080 <00
phonology

Lexical dedision [n=4243)

Step 1: phonological Onsets D08 <0001

Step 2: stress 011 2

Step 3: lexical variables 560 <01

Step 4: syllable 1 phonological 561 om
CONSiStency

Step 5: composite consistency 564 =.001

Step 6: contextual consistency 63 004

bera p-value

FF 51 rime consistency| 52 onset 021 ns
spelling

FF 51 rime consistency| 52 onset —.034 fli:t)
phonology

FB 51 rime consistency| 52 onset 058 010
spelling

FB 51 rime consistency| 52 onset - 080 <001
phonology

Single-Pathway Architecture

Corhogry >

@ﬂnnlog—y_ Sema

Spoken Language System

|
|
\J

Fig. 7. The junction model of lexical processing. From Kello (2006)(p. 53).
Copyright 2006 by Psychology Press Lod, Reproduced with permission.
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Fig. 8. Sequence encoder architecture, From Kello (2006) (p. 39). Copy-
right 2006 by Psychology Press Led. Reproduced with permission,

Orthographic
Codes
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Lexical
Modes

Fig. 9. The implemented junction model of lexical processing. From Kello,

2006 (p. 59). Copyright 2006 by Psychology Press Led. Reproduced with
Permission.



Tahle 8

Standlardizedd BT and accuracy regression coeflicients of the item-level regression analyses for junction mede] pecformance. Human perfemance SPT = speeded
pronunciation task; LDT = lexical decision @sk] for the same items are also presented for purposes of compasison, The p-value for each B change is represented

writh asterisks,
Predictor variable Monosyllabic words {n =3201) Multisyllabic words (n = 4517) Al words (n=7718)
Mode] SPT LIOT Model 2T LT Muodel SPT LT
Surface variables {onmsets |
E-square 157" 307 o e T Y oo 11T D65 ooEt
Sifoce varkbles {sress)
R-square NA MA MA 035 A6 st fUET AT i
Srandard lexicel variables
Mumber of syllables MA MA NA 0% 2307 A6 014 aJ58™" 2037
Lengrh (number of letters) 041 2 S 106 dan™” o o 05" TR
Rank composite frequency —a87"" ~. 386" ~A™t SEEGTT —492™ —EE0 - 850" 4300 - Eea™
Crthographic N —-023 -.204™" =106 —073™ 070" 054 26T 074 T
Phonotogical N =001 154" 0557 -0l - 048" - 003 mE o g™ 066
R-square B4 5267 CET T S35 58577 il i 5867 B2
Quadratic lergth
Quadratic length ~018 A8a0t L 064 A3 508 3R 5647 B3aT
R-square 514 534" 5557 e S0 S03°" J6E ELth BT
Disrance vartohies
L orthographic distance 023 - 039 oy A 25 N ET A527 HEE B i
L phonological distance 020 2307 0BG i ki 67" Aazr GG 342" 00
LOD Weighbarhood frequency 02 g2 drett o A3 L 037" d6z" 27
R-square B14 S50 T N s 5847 G20 ant 536 BET
Syllabie 1 consiitency varabies
Feedforward onset consistency ik o {125t —007 ~0G5"T ~002 003 O R |
Feedfonward rime consistency 012 —060°7" -7 00 ~ 30" 014 ' ot 006
Fredhack onset consistency —013 S 004 —003 ~017 —007 — 004 —ng —01
Fredback rime consistency 002 1017 — D06 -2 —0597° .m0 —002 —062" -7
R-square Bla 5Eat S6at 7313 50377 B2 by | Bas™ 657"
Higher-order consisteacy variables i . - : “ -
Distance consistency ~ 055 .oy - 075" ~eg™t 68T -.0R3 —1054 - 55" ~ D66
Composite FF onset consistency MA MA MA 1004 —28" 008 011 — a2 —.ota
Composite FF rime consistency HA MA MA 025 —ing 004 A2 — 028" ~ 006
Composite FE onset consistency NA NA Na ~ 06 st 057 i 6™ o500
Comprsite FE dme consistency A MNA MA - 27" e ™" e 23T - 00 ¢ - LE0T" =015
M-square B15° 580 S6a' 73 i G247 by 70 G T
Semminc variables
Local semantic nelghborhood size it Nii]id 1o -7 gt -7 012 - A2q" —
WordNet number of senses -, 0 - 64" - T ] - 25" 1 LEEm - AT L1
T p<is
" p e DL
e N,
tpedo
{Speech)
Ipalnt/
cwecrermrwes| PRONOlOGICE
Decision System

Retrieved
FPhonology

N

Iplnt/

e

Assembled
\ ’ thﬂhgey

PINT
(Print)

Fig. 10. The connectionist dual process (CDP) model. From Perry et al,

(2007) p. 276. Copyright 2007 by APA. Reproduced with permission,
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.
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Fig. 11. The new connectionist dual process (CDP+) model, 0= onset;
V=vowel; C=coda; TLA =two-layer assembly; 1A = interactive activa-
tion; L = letter; F= feature. From Perry et al. (2007} p. 280. Copyright 2007

by APA. Reproduced with permission.
Table 8

Standardized BT and accuracy regression cocfficients of the item-lewvel regression analbyses for COP++ model performance. Human performance (SFT = speeded
promunciation task: LT = lexical decision task) for the same items are also presented for purposes of comparison. The p-value for each B change is represented

with asterisks.
Predictor variable Monosyllabic words (n= 3300) Disyllabic words (n = 3394} All words (R = 6654

Model SPT LDT Model SFT LOT Model SFT LDT
Surface varkables [onsers )
R-squase O1ET 298" 005" et Lozt 07" Dog* st T
Surface variables (stress |
K-sguare NA NA M 024 15t JE s A58 20
Standoend lextonl vartobles
MNumber of syllables HA HA BA MA MA MA 154" 5 b dog™
Lengeh (number of letters) 149 S 1] (N 1 38 gz 04 M BET S
Rank compesite frequency PR ] =308 ~ o ~ 52 ~516™ S TI5 S5 AT SIS
Orthographic M ~07 202" — 1 ~3ot =4 —0g2*  ~o31° =133 —o7E™
Phonological N iy a7 e’ = 179" - DE0""" - a7 S+ 075 i
E-NI.IM'E .45'1” _Elgi 11 1ﬁsill '4“141 ‘Mﬂlr' jﬂl!i ..5:"'1 .,SI!“" 'SSlil-F
Cuadreric length
Guadragic length ~.052 542" 54177 5217 B BT 7 HEF GEE
R-square As51 537 553" ART A5177 5447 571 524 Sm
Distanoe variables
L orthographic distance 004 — 006 .3 ~ G nEst* 13 -0l L77 Aot
L phonological distance J22ETT 200 ik 245" 283 B ) i e A7
LOD neighborheod frequency 2 |3 g 07 159" Lot B3 A8 36
R-square AT S50 SE1TT S8 L5257 S50 oot L5837 B515
Syllalie | comsbstency vrables
Feedforward onset consistency B iy - —.mr =011 ~ 070" -3t ~ 018" 0BT 025
Feedforward rime consistency -220" 05" —ozt ~ WM - 036" mn7 ~0B 057 003
Feedback onset consistency = 005 5 000 =50 =036 - 0 o rS =01 . 002
Feedback rime conslstency .00 " ~014 ~ 03 ~050"" -4 -5 ~05R™ - 000
s a2 gt e s21 535 s 60a" 596" 615"
Higher-order consistency varimhles . . i
Distance consistency —. 190" -133™ —.056 — 0403 —.IE'.?:" —. 1 131" 070 060
Composite ¥ onset consistency NA NA N -07s"" -032 3 -0B5"" o2zt o7
Composite FF rime consistency MNA NA NA - 053 -050" -2 —- 0 -4 010
Composite FIE onset conslstency MNA NA NA i Jheot it 1.7 DES™ as”
Composite Fié fime consistency NA A MNA 2" -113™" - 15" o = 116" =8
R-sguare 85" S50 562 oy 5477 5897 L1 R B Bl
Semantic variables
Local semantic neighborhood size it 007 JME ~321" =037t —086**  -p81* 028" — D26
‘WiordNet number of senses - 127 —06E"" - 121" =101 — 047" 0607 113" -03577 089"
Y op< s,
Yo,
e 001

V' p=an,
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