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Why is eye-tracking useful for language research?

Eyelink Il (SR Research)

Where readers (listeners) look and how long they look there provides
valuable information about the mental processes associated with
understanding a given word or set of words (Just & Carpenter, 1980).

Two paradigms
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VW experimental design (hypothetical)
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Time and X-Y coordinates
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Mapping and Converting
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Choosing time window
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Not probability but logit
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Window size issue
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e.g., 200 ms window
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Window size issue

1000 ms window

Normal Q-Q Plot

Sample Quantiles
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Residual Analysis
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Alternative 1 — Modelling changes over time

Fairly linear (Arai & Keller, 2013)
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Alternative 2 — Permutation Analysis
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Sources of variance:

Random effects
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Multiple human participants Multiple linguistic stimuli

1. By-subject random intercept
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3. By-item random intercept
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4. By-item random slope
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Advantages of Linear Mixed-Effects Models for
psycholinguistic experiments
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Reading time data
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Self-paced reading

Eye-tracking in reading
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Self-paced reading data
c HBHV—Yar @ELR) IIRNTIRGEHERAFREROERET S

Normal Q-Q Plot

000 200 000 8000 ._ ‘4_/

. REEICEBFERT, BIABORNAT (ognormal?) s e
+ BER—RRAERROFARET—2 T—HHI
(1)T5—I= &k %OutlierzH Y B < Data trimming
(2) IBEH A EDFE %558 % ASDIE % E#(ZBoundary Value Replacementh {7
hhd
*ERNHERELTETIOREEHE S A XL HS (Baayen etal,, 2008)
e (F4T—%EBD) T—E2EEE->T, HREFDOA—R/NTF+—IVAD
ER. V—Dar0RE. XFHROEEREEZRICNY RN TE OEESRHFRE
ERBERETHFERBLEDOND (cf. Ferreira & Clifton, 1986 ; Jaeger lab blog)

Self-paced reading data
« Outlier removalld T—2 DHRMICKELFET S

Hormal G- Plot

8

2000 200 8000 L

ﬂ outlier removal




Eye-tracking reading data
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No outlier in eye-tracking reading data?
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Should we log-transform data?
« VW eye-tracking data => Jt28 “THZA L => Yes
 Reading data => JEANEREA LT N IEEB DA IZHED RN E N =>
Possibly yes but be careful
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(See Frank, Monsalve, Thompson, & Vigliocco, 2013)

Should we perform model selection?
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= Principle of parsimony (Occam's razor) Fixed effects:
Estimate Std. Error t value
(Intercept) 1.3924 0.1999 6.964

= Bates et al. (submitted), ‘Parsimonious
DativeN -1.1342  0.4533 -2.502

mixed models’
Correlation of Fixed Effects:

“Overparameterization can lead to (intr)
uninterpretable models” DativeN 0.231

Summary & Conclusion
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