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Avant-Propos 
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How do we recognize words? 
How are words stored in the lexicon? 
How morphology is processed? 

Berwick et al. (2013) 



Empiricism             Vs.               Rationalism 

3 

The Mental Lexicon 

Symbolic 
Combination 

Associative 
Interactive 

Word List 
falo 
falas 
falamos 
    … 

 

Morphemes 
fal mos 
          Σ 
          a 



 Parameters 

 Recursively 

 Creativity 

 Production 
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Morphology! 



 Parameters 

 Recursively 

 Creativity 

 Production 
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Morphology! 
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Word Representation 
Damasio et al. (1996) 

• Lexeme • Form 

• Lemma • Meaning 

Semantics Syntax 

Phonology Morphology 

Chomsky (1965) 

Levelt (2000) 
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Morphological Processing 
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Full-Entry: early whole-word and late morphological 
activation (Jackendoff, 1975; Grainger & Giraudo, 2001) 

 

Obligatory Decomposition: morphological and 
lexical representations (Taft, 1979). 

 

Minimalist Morphology (MM): default rule, 
sublexical structures, and suppletion (Wunderlich, 1996) 

 
 

dormir 

 
dorm-1 durm-2 

 
saber 

 
sab-1 soub-3 

 
saib-2 se-? 

Naïve Discriminative Learning: statistical 
mapping from form onto meaning (Baayen et al., 2011) 

ser         ir 

 
és       vou 

falar 
 

fal-α 
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Dual-Route Morphology 
Pinker & Ullman (1999) 
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• Behavioral Data 

• Eye-Tracker Data 

• Reading time,  Nb fixations, 

Fixation time, Returns 

• Reading profile, Reading deficits 

• Behavioral data 

• Reaction Time, Accuracy 

• Lexical Decision 

• Masked Priming 

• Online/Offline Tasks 

Behavioral Investigation 



Questions 

Which morphemes are represented in the 
mental lexicon? Theme vowel? Root? Stem? 

 

How stems from specific micro-class are 
processed? 
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Study 1: Stem Formation 
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Objective 
Investigate the Theme vowel representation 
and the verbal structure processing in the 
French mental lexicon 

Verb Type Control Test Identity Target 

a) 1st [-er] aimer parler parlons PARLONS 

b) 3rd [-ir] ouvrir dormir dormons DORMONS 

c) 3rd [-ire] construire écrire écrivons ECRIVONS 

d) 3rd [-indre] plaindre joindre joignons JOIGNONS 



11 

Target: 1st plural present inflected form [-ons] 
 
Prime predictions: 
-Identity = same target (full priming) 
-Control = different infinitive (no priming) 
-Test = target infinitive (?) 
 
Stimuli:  
-4 verb types, 3 conditions 
-Experimental: 84 pair of verbs 
                         (21 per verb type) 
-Fillers: 84 pairs of pseudowords 

Experiment1: cross-modal priming 
 
Subjects: N=54, 27 women, mean age 
21.82, French as L1 

+ 2000ms 

Is it a word? 
NO      YES 

500ms 

parler 

PARLONS 

Method 



12 

Hypothesis 
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[parler]Inf 

[parle]Stem  [r]T 

[parl]Root [e]Th 

[parlons]1p pre 

[parl]Root [ons]Agr 

[dormir]Inf 

[dormi]Stem [r]T 

[dorm]Root [i]Th 

[dormons]1p pre 

[dorm]Root [ons]Agr   T
ar

ge
t 

   
   

   
 P

ri
m

e 
 

 
H1: Full Priming = same representation 
a)  full decomposition: [[[√][Th]][[T][Agr]]] 
b)  root-based stem formation 

 

 
H2: Partial Priming= linked representation 
a) partial decomposition [[Stem][[T][Agr]]] 
b) stem-based allomorphic storage 

 

* 

 
H0: No Priming = different representation 
a) whole-word representation: [word] 

 

* 

* 
* 

* 

  T
ar

ge
t 

   
   

   
 P

ri
m

e 
 



13 

Results 
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Full priming = [-er], [-ir]: 
Th representation; same structure 
Full decomposition 
Micro-class productivity 

∗ 
∗ 

∗ 

∗ 

∗ 
∗ 

Partial priming = [-ire], [-indre] 
Different stem representations or stem rules 
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Word and Paradigm Vs. Item and Process 
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 joind-re    joign-ons 

joind-          joign-     

14 

JOIα- 

 joind-re    joign-ons 

∑ 

[-ir] 
dormir → dormons 
dormir → dort 

 
√C → Ø/_C[suffix] 

[-ire] 
dire → disons 
écrire → écrivons 
 
√ → √<s>/_V[stress] 

√ → √<v>/_V[stress] 
 

[-indre] 
joindre → joignons 

 
√<nd> → √<gn>/_V[stress] 

Discussion 
French = single combinatorial mechanism in 1st 
(Meunier & Marslen-Wilson, 2004), 2nd (Bonami et al., 2008), and 3rd 
classes (here!) ≠ other Romance languages 

 

Theme vowel, root and structure representations in 
stem formation (Foley, 1979) 

 

Allomorphic stem representations or allomorphic 
rules in stem formation (Embick & Halle, 2005) 
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• Electric current in piramidal neurons 

• High temporal resolution, spacial resolution 

accordingly to the number of electrodes 

• Sensorial activity, cognitive activity 

Electroencephalography (EEG) 



16 

Study 2: Electrocircuiting Pseudoverbs 
16 

Questions 
Which is the cost in the processing the 
different morphemes ? 
 
Which is the morphological processing 
hierarchy? 
 
Which is the time-course of the 
morphological processing? 

Objective 
Investigate the time-course of the morphological 
processing in French inflected (pseudo)verbs 

Verb Type Roots Agreement 

a) Morphological Illegal (MI) *barl *ond 

b) Only Base (OB) parl *ond 

c) Only Suffix (OS) *barl ons 

d) Existent Morphological Legal (EML) parl ons 

e) Inexistent Morphological Legal (IML) parl ont* 



Behavioral Results 
17 

Discussion 
MI = OB < OS < EML < IML 
 MI do not decompose 
 OB fast suffix rejection 
 OS slow base rejection 
 EML decompose and recombine 
 IML recombination inhibition 
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Predictions 
Whole-Word 
EML < MI = OB = OS = IML 
 
Obligatory Decomposition 
MI = OB < OS < EML < IML 
 
Dual-Mechanism 
MI < EML < OB = OS < IML 

Morphological Illegal (MI) 

Only Base (OB) 

Only Suffix (OS) 

Existent Morphological Legal (EML) 

Inexistent Morphological Legal (IML) 
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Evoked-Related Potentials (ERP) 
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P1 
MI, OS≠OB, IML, EML 
Visual processing 
 

N1 (50-150ms) 
MI, OS≠OB, IML, EML 
Orthography 

P200 (150-250ms) 
EML<OB<IML<OS<MI 
 
MI ≠ all 
 
Searching 
Acivation 

P600 (550-800ms) 
OS ≠ IML ≠ OB, EML 

Reanalysis 
Repair 
 

Obs.: 
MI/OB/EML 
2 cycles 

LAN (250-400ms) 
OS ≠ MI, OB, EML 
Morphosyntax 

 
N400 (400-550ms) 
MI, OS, IML≠OB, EML 
Lexeme Activation 
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ERP Topography 
19 
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Concluding 
20 

• Morphology allows the the 
research in the different 
grammatical interfaces  
 

Phonology 

Syntax Semantics 

• Words seem to be stored on 
atomic units and computed on 
each realization 
 

• How about the differences 
between inflection and 
derivation? 
 
 
 



Corpus baseado em palavras 
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Total de palavras: 19 

 

Palavra Freq. Lexema 

QUE:   4 

COISAS:   2 

É:   2 

EXISTEM:  2 

VERDADE, O, TEMPO, RESOLVE, MAS, 

QUEM, TEM, RESOLVER, VOCÊ:  1 

 

Lema Freq. Lema 

RESOLV-:  2 

Total 14 1.000.000 

QUE 4 285.714 

É  2 142.857 

TEMPO 1 71.428 

 

CEDEIS 2.000.000 = 1 

 1.000.000 = 0,5 
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INFORMAÇÕES DO LEXPORBR 

TOKEN 

42 milhões de palavras 

 

TYPE 

215 mil palavras dif. 

 

CATEGORIAS 

21 informações lexicais 

e psicolinguísticas 

Em breve… 
 

MPLPB 

1008 palavras 

1008 pseudopalavras 

RT/ACC 

 

SUBTLEX-PB/BR 

Frequências 

 

Fonologia 

IPA/SAMPA 

N Fonemas 

Homófonos 

PU/viz./PLD20 

Bifones/trifones 

 

Sílabas 

CVCV 

Tônica 

 

Tagger 

Cat./Inf. gramaticais 
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LexPorBR 
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Activity TLB 
24 

• Choose one phenomena related to 
morphology in Portuguese and perform 
the basic analysis. 
 

• Morphology 
• Morphophonology 
• Morphosyntactics 

 
• Inflection X Derivation X Compound 
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OBRIGADO PELA ATENÇÃO! 


