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Word associations

* Perceptual similarities
* Semantic

* Psychological associations (--> cat and dog)
e both are common pets, words remind of each another

e Shared features

* share at least one semantic feature (four-legged, furry, animal)

e Taxonomic relationship

 classification, e.g., subordination: animal — dog

* Co-occurrences
* bread + butter, parking + lot

 Phonological

book
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thought
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speech

language
verb

* Maximal phonological similarity, not more than one segment difference

* phone —tone - foun - toun
* cat—mat 2 keet - meet

spelling
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Cognitive net of words

If concepts are interlinked, a network
results

Aitchison (2012):

a large structure of word relations
exist in the mental lexicon

the mental lexicon can be seen as a
“gigantic multidimensional cobweb”

Organized according to perceptual
similarity




Long-term memory

* Mental lexicon is part of the long term memory

 Mental lexicon is the part that stores lexical items
* including information that goes with them (morphology, meaning)

* From functional perspective, long-term memory component of the mental lexicon is
comprised of three levels:

e concept, lemma, phonology

Transfer

WORKING LONG-TERM
MEMORY MEMORY

<D
2,
STIMULUS: @”’ SENSORY
a new K @ ' MEMORY

word

< +20 secs 1 sec — Lifetime

Perception : Attention i Retrieval

1 1
1 i
\ v

FORGETTING




Lexical access

* Lexical access occurs in
speaking when the
pronounceable word forms
are found which encode the
concepts the speaker wishes
to communicate

e and it occurs in listening
when the meaning is found
which is expressed in the
word forms the listener has

heard
* Dimensions of words

A Lexical Entry

Meaning

Form

Levelt, 1989



The existence of lexical entries

* Working definition of word: “mapping sound to meaning”
e Arbitrary, conventional
* [novz] ‘nose’
* Presumably non-arbitrary: onomatopoeia “quack”,

* French “coin”, Danish “rap”
* Homophony [a1] ‘eye’ or ‘I’

. I\/Ilerzrbazl(l)';epresentations of words can be defined and categorized in many ways (Brown et
al.,

* One approach to defining words relates to the different in their forms (McLean, 2018)

* Word types consist of each unique word form
* record, records, unrecorded
* Lemmas are made up of a headword and its inflections
* record = head, +infl.
* Part of speech: noun(record, records, recording), verb(record, recording, recorded)
* Flemmas are larger classifications of lemmas
* one headword “record” + all inflections and derivations (pre-record, recorder...)



Levels of representation

Bock & Levelt, 1994

CONCEPT
LEVEL

LEMMA
LEVEL

LEXEME
LEVEL

Phonemes/
segments



Segment level

* Phonological encoding

* assembling words from lexical
entries

* prepare articulation in speech
production

e constructing the phonological
form of a target token before
articulatory gestures can be
prepared in spoken word
production (Dell, 1986; Levelt et
al., 1999; Caramazza et al., 2001)
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Phonological pre-activation

* phonological pre-activation or phonological

preparation (Li et al., 2017) is initiated at the LEXICAL SELECTION FORM ENCODING
start Of the ta rget WO rd conceptual focusing retrieving morphemic
 Dutch word generation: faster responses in a homogeneous perspective talking phonological codes
context (e.g. hut, heks, hiel—hut, witch, heel) relative to a l l
heterogeneous context , _
lexical concept phonological codes
* phonological segments of target words are
sequentially activated (Oppermann et al., lemma selection prosodification
2010 ) l syllabification
* segment = level of preparation in Germanic emina e l i
Ianguages phonological wor

* onset segment(s) attributed a crucial role in the

phonetic encoding

process (Meyer, 1991; O’Séaghdha et al., 2010)
* implicit phonological prime

* loner, local, lotus = preparation faster and more
accurate

* as opposed to “loner, beacon, major”

articulatory score



‘Proximate units’

* not all languages reap word-activation benefits from the preparation of the onset
phoneme

* in Japanese phonological encoding begins at the level of the mora (Kureta et al., 2006)
* in Mandarin Chinese at the syllable (Chen et al., 2016)

* concept of ‘proximate unit’ (O’Séaghdha, 2015)
* = preparation unit
» different types of phonological units that serve as activating mechanisms for encoding

» defined as the “first selectable phonological unit below the level of the word or morpheme”
(O’Séaghdha et al., 2010: p. 286)

* in Germanic languages = segment

e proximate units are influenced by frequency effects (Stemberger and Macwhitney, 1986;
Levelt and Wheeldon, 1994)

* high-frequency onsets and syllables generally facilitating phonological construction of a target
word (Aichert and Ziegler, 2004; Luef and Resnik, 2023; Macizo and Van Petten, 2007)



Special cases of words:
Homophony, polysemy

* ubiquitous across languages (Antilla 1989)

* how they are created is an important question in psycholinguistics (Wedel,
Kaplan, and Jackson 2013)

e Can arise from sound change (/k/ dropped in ,knight“ — homophonous to ,night”; see Lutz,
1988)

* Polysemy (mouse: rodent, computer device)

e Continuum of semantic relationship
e Zero conversion: to water sth — water, sheep - sheep

* two lemmata linked to one phonological and phonetic form
* bank (S), bank (river)
e cut (V), cut (N)



Polysemy/ homophones

A Separate-storage view B Core-lexical view
concept
stratum
What if the two
lemma
lemmas showed
stratum

different word forms?

lexeme .
(word-form) /pejp/



Frequency effects

* Frequency effects reducea 4 5
WOI‘d phonetica”y Conceptual Conceptual
. Representations Representations
e e.g., time — thyme (Gahl,
2008; Lohmann, 2017)
* HF “time” is shorter e
7 ” Nodes
* HF “none
* LF “nun”
* Phonetic realizations are not v Lene
identical
* Lemma “frequency Phonemes Phonemes
inheritance” = phonetic

realizations should be
identical



Special cases of words:
(Full) synonyms

One concept
Two lemmata
Two lexemes




No “cauldron of lexical soup”

 Word memory is organized

* Words are linked to one another
according to certain principles

* Phonological similarity (nun -
none)

* Semantic similarity (sheep — goat)

* Interconnections exist
* Influence priming
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Hierarchical

trees

Elman 2004
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Organizational principles

me  ghow me ghow
like ( see like see
animal shirt animal shirt
be q’sweatef % sweate'
g acket ; acket
bad CO‘d ) bad cO‘d )

pad

me show
/See
shirt
> acket
Co‘d j

ﬂm
& see

like

an“ma\ shirt

be 43\N‘35‘ter
i ert

a

Free Associations Co-occurrences Feature Sharing

Words share at least one
semantic feature

Words co-occurr in child
directed speech

Words reminds of each
other

Phonological Similarities

Words differ in one phoneme

SEMANTIC LAYERS

(Semantic memory)

PHONOLOGICAL LAYER

(Phonology)

MULTIPLEX LEXICAL
NETWORK

(Semantics and phonology of the

mental lexicon)

Stella et al., 2018



Activate word representations

* Not in isolation
* With ‘neighbors’

* On various relationship dimensions
(e.g., semantic...)

* On gradual scale

* Related words = strong co-
activation

* Loosely related words = weak co-
activation

* Not related = no co-activation

Spreading Activation Model




Production vs. perception
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- Models of spoken word recognition rely on the
notion of “phonological neighbor”



Similarity relationships in lexicon

* [tems in the mental lexicon are related in meaning, use, and form
 What we consider ‘related’ or ‘similar’

. orange
* Meaning: apples
* Semantic similarity, relatedness green ~ péars
e Use: yellow chémies
* Collocations
rases
* Form: viélis sunisets suririses

* Phonological word form — sound similarity flowers cléuds



Phonological neighborhoods

* Similarity bias in the phonological domain is governed by phonological
neighbors

» well-studied notion of lexical relationships in psycholinguistics (Goldrick, Folk, &
Rapp, 2010; Landauer & Streeter, 1973)

* string similarity = distance of one piece of information (a phoneme or grapheme)
between two words

* coast — ghost
e bat - hat

* Current psycholinguistics: Levenshtein distance = one-segment distance

Cat — hat - sat Cat - at Cat - catty

Rhyme neighbors Onset neighbors



Phonologial neighborhood

k=6



Sparse and dense neighborhoods

firm  farm

Density is relative
In English, dense neighborhoods >50 members (e.g., cats)
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