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Lexical frequency:

" T Figure 1:
I ntrOd UCthn 40 of the target words had high frequency, and 40 h  ad low. (Kuéera & Francis (1967) _ E)?periment 1
Hi>50, Low<5: CELEX2 (Baayen, Piepenbrock and Gulikers, 1996) Hi>1000, Low<300) 100.0 Imitation effect (in
| - | - All the new words had low frequency T T VOT) plotted across
Traditional accom_mts (_)f speech perceptlon assume that linguistic represent_atlons are mva_mant , Phonological neighborhood density & number of sylla bles: Controlled between ]jls)rlljel‘ gjpbgzcc;stimuli.
and that thgse mygrlant _representatlons need to be extracted from varlant_ speec_h signals. frequency groups (Neighborhood density obtained from Sommers 2004) 80,0 — Iistenedjto o
Recently, this traditional view has been challenged by exemplar-based theories, which do not TR . . . ) _
. . o . . . Familiarity: 6.0-7.0 on the 7-point Hoosier Mental Lexicon scale (Nusbaum et al., 1984) = with LONGER VOT.
assume invariant linguistic representations. In support of this view, Goldinger (1998) showed All the t " ds had initial st t ust = |
that in single-word shadowing 1) subjects shifted their productions in the direction of the € larget words had initial stress, no onset ¢ Uusters 9 The horizontal
auditory target, 2) the effect was larger for lower frequency words. Shockley at al. (2004) 60.0 —| (black) bar
. . . L : : .. S : : - : L represents the
replicated this effect with extended aspiration (VOT) . That is, speakers implicitly imitate * A phonetically trained male American English speaker recorded the 120 words edian the box
aspects of speech they are shadowing. However, because In a shadowing task speakers In the listening list represents the 25 t -
repeat all and only what they hear, it Is Impossible to determine whether they are adapting to  The speaker produced: 1) All the words normally, and 2) The target words with Order of 75t percentile range,
ifi ' T | 40.0 = Production and the whisker
the heard speech generally, or specifically to the particular words extra aspiration B Bocelne
: : T : i~ Tmitati : : o represents the
The curr_ent study_alms to examine how specific this phonetic imitation really Is, by using . The VOT for the normally produced initial /p/ was: E Test ange of
a non-shadowing paradigm. Subjects are exposed to target speech, but they then produce not 1 h d by 40 for G 1 | | | | observation
only the heard words, but also a wider set of words. Because the words share only some eng_ ene_ y _ _r_ns (for Group 1) _ Target /p/  Target/p/  Novel /p/ Novel /k/ |
imitation of sub-lexical units transitions: The resulting tokens had average VOT of 113.26 ms (SD=10.82ms)
Shortened by 40ms (for Group 2)
The most stable part of aspiration was taken out: The resulting tokens had average VOT 1000 —
QueStIOnS of 32.29ms (SD=12.39ms) ' T -
T _ -T Figure 2:
] T Experiment 2
1. Can phonetic imitation effect generalize to sub-l  exical representations? PrOCEdure 7 80.0 Imitation effect (in
VOT) plotted
For example, /p/ and / k/ share the same acousticc ue “Long VOT". Listeners’ g acrogspfour types
knowledge of linguistic structure allows (and predi cts) sub-segmental | | - _ L _ _ 9 e— — — of stimuli. The
generalization from heard /p/ to unheard /p/ and /k /. The experiment _u§ed a sl_lghtly modlfle_d version of the |m|tat|_on para_ldlgm from G_oldlnger | 60.0 1 subjects listened
(1998). The participants first read the list silently, to help avoid possible hyper-articulation In to stimuli with
2. Is there a word-specific advantage in phonetici  mitation? the main experiment. I SHORTER VOT
_ : : : : 1 rder o
An episodic view predicts a stronger specificity fo r 1) more recently experienced 1.Warm_—up ' SUb_JeCtS read the production list Sllently . 40.0 — 1 1 1 | Production
words, and 2) low-frequency words (Low frequency = fewer exemplars — weight of 2.Baseline : Subjects produced (r_ead)_the _productlon list aloud - I Baseline
one exemplar is relatively larger). 3.Listening : Subjects heard the listening list (no other task) A A | Test

4. Test: Same as the Baseline Phase | | | |
Target /p/  Target /p/ Novel /p/ Novel /k/

The subjects’ tokens were digitally recorded and VOTs were measured using Low High Low Low
both waveforms and spectrograms

3. Would the imitation effect be observed when a sh  ift in production would
Impair a linguistic contrast?

Very short VOT of /p/ introduces linguistic ambiguil ty (confusion with voiced /b/), while
there Is no such danger for very long VOT.

Stimulus Type

» The imitation effect was generalized to:

An extreme episodic view predicts the same imitatio n whether or not it endangers a Resu ItS & D|SCUSS|On - New words which share the initial ph()neme /p/
trast. : :
contras - New segment /k/ which shares a feature [+spread glottis]
Within group factors: (and: [-continuant, -sonorant, -voice]) = Natural Class

1.Generalizability of the effectto  new linguistic units imitation (Baseline vs. Test) »Lack of interactions between imitation and lexical frequency/word

(phoneme, feature) Lexical Frequency (High vs. Low) T _ o _
2. Effect of word specificity in VOT imitation effect Word Specificity (Target vs. Novel ltems) specificity fails to support predictions by the exemplar view
(target v novel items, high . low freq) Imitated Unit (/p/ vs. /i) > Subjects imitated long VOT, but did not imitate short VOT
3. Effect of linguistic contrast Between group factor: . e ’ _
S | Knowledge of linguistic contrasts modulates the pho netic
(key stimuli: Long VOT  vs. Short VOT) Listening Stimuli (Long vs. Short VOT) tation J J P
Manipulated Variable: VOT on /p/ Groupl (Lengthened VOT) Similar asymmetrical results in VOT Goodness Rating (Allen & Miller, 2001)

(+40 ms / -40 ms) Significant Main Effects on:

o Imitation (Baseline vs. Test) Longer VOT in the Test phase for all types of
stimuli. (p <.005%)
 Word-Specificity (target vs. novel) Longer VOTSs for Target ( p <.005%)
Methods e

Conclusions

» Lexical Freguency (High vs. Low) Longer VOTSs for Low freq ( p <.05%) This study showed:
° Imitgted Un.it (/p/ vs. ki) Longer VOTSs for /k/ ( p <.005%) » A prediction of the exemplar view was confirmed:
Participants: But no interactions of Imitation with: Phonetic imitation

39 native speakers of American English (19M & 20F): 20 in Groupl (long « Word-Specificity (target vs. novel) No more imitation of target than novel words:
VOT) and 19 in Group 2(short VOT) Imitation was generalized from target words to novel ones

* Lexical Frequency (High vs. Low) No more imitation of low than high freq words
e Imitated Unit (/p/ vs. /k/) No more imitation of /p/ than /k/: imitation was generalized

e But also, speakers are sensitive to linguistic structure:

v Sub-phonemic Level and Phonemic Contrast
Stimuli

Eztr?igmg::g Vgc%r St;g ﬁgaﬁszdiov\tﬁ;gﬁtﬂg?rsdosn\(l)vlf;hn;g't'al pl- from target segment to novel one The results call for a Linguistically informed exemplar model of speech
Production list (f’or baseline and test phase) Group 2: (Shortened VOT) | | o perception, _whlch Incorporates both sub-s_egmeptal and word-level
120 target words No s!gn!flca-nt difference between Baseline and Test proc_lL_lc_tlon a(?ross all types of stimuli = representatl.on a.S well as knowledge of linguistic c_o.ntrast
(1) 80 modeled words (the targets in the listening list) NO |m|tat|o_n effect (p>.1) (No effect of word-specificity, lexical frequency, and no o Compat|b|e with models of Spoken word recognition with sub-
(2) 20 new words, also with initial /p/ generalization) phonemic units
(3) 20 new words with initial /k/,  which like /p/ is [+spread glottis] Clear interaction between Type of Production x Listening Stimuli  (p <.001*)  Parallel to proposed exemplar models of speech production (e.g.

30 filler words with initial sonorants = Group Difference on Imitation Pierrehnumbert 2002)



