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What is Regression Analysis? / f+ 4 2[[El)3 5 H?

English Definition

A statistical method to model the relationship
between a dependent variable (response)

—MBTEERZEE (MWNEE) 5— 7S

and one or more independent variables TEHEE FINEE) ZEXRENSRITAE.
(predictors). o Bir: MUHMETHSHEBETEXR,

@ Goal: Prediction and Explanation. J
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Variables in Linguistics / B FHFHNE =

In linguistics, we often deal with specific types of data:

@ Continuous Variables z&we:

o Reaction Time (RT) / RRZAT (ms)
o Formant Frequency (F1, F2) / HRIESTER (Hz)
@ Voice Onset Time (VOT) / IS ciaRt|a]

@ Categorical Variables sz

o Native Language (L1vs. L2) / fHELE =
e Grammaticality (Grammatical vs. Ungrammatical) / i&% M
o Part of Speech (Noun, Verb) / ial1%
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Common Types of Regression Models / & Dl F9[E] IR B S BY

Different research questions require different regression models:
REIRHA R AR E AR IEE

@ Simple Linear Regression ({214 EY3):
One predictor (X) — Continuous outcome (Y).
@ Multiple Linear Regression (Zt&t$E]Y3):
Multiple predictors (X, X,...) — Continuous outcome (Y).
@ Logistic Regression (iZ4E[EY3):
Used for binary outcomes (e.g., Correct/Incorrect). Models the log-odds of an event.
@ Linear Probability Model (&1 #=RigER):

Using OLS linear regression on binary data. Simple to interpret, but predictions can fall
outside [0,1].
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Simple Linear Regression / &l 2 £% 1453

The fundamental equation / A2
yi = Bo + Brwi + €

TR E

y; Response variable (e.g., Vowel Duration) / AZ £
x; Predictorvariable (e.g., Speech Rate) | BEZ £

By Intercept: Value of y when = = 0 / &b

5, Slope: Change in y for 1 unit change in = / fI1

¢; Errorterm (Residuals) / 1RZEIR
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Diagnostic Checks: Assumptions (L.I.N.E.) / [B])3i2#f: Ri&ieie

After fitting a simple linear model, we must check four assumptions (L.I.N.E.):
MEERLELEIREST, Jé\’)ﬁffﬁq_zlﬂ/\ﬁlm? & (L.I.N.E.):

@ Linearity (£¢1%): The relationship between X and Y is linear.

@ Independence (J371%): Observations are independent (often violated in linguistics!).
@ Normality (IEZS): Residuals (¢) are normally distributed.

@ Equal Variance ([B1/5 Z%): Variance of residuals is constant (Homoscedasticity).
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Check 1: Normality of Residuals / #0181: FHREES4E

Method | /5i%:

@ Visual: Q-Q Plot. Points should fall on the Significance /BX
diagonal line. -

@ Test: Shapiro-Wilk Test.

If residuals are not normal, standard errors and
p-values for your coefficients (5) may be
biased.

MRFZEIEES, REIMNERENPERIEE

@ p-value > 0.05. R, SBLEILFATHE,

Reference Value | &#{&:

@ If p < 0.05, residuals are NOT normal.
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Check 2: Homoscedasticity & Outliers / #0182: FIAEMSEREE

Homoscedasticity (R75Z1%):
@ Test: Breusch-Pagan Test. Reference: p-value > 0.05.
@ Visual: Residuals vs. Fitted Plot. Should be a random cloud, nota” funnel” shape.

Influential Points (BREMAS):
@ Metric: Cook’ s Distance (Cook’ sD).
@ Threshold: Generally worry if D > 2 (where n is sample size).

@ Significance: A single outlier can drastically change your slope ().
EX: B REEAURIEZINERE, SHHRMESFEL,
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The Standard in Linguistics: LMER / &

=4
las5F

IR SRAMMIEE
Language data is rarely independent. We repeat items across different subjects
R ORI, RARINEARRIRNE ZBEEEAERNESMEL
Linear Mixed-Effects Regression (LMER)

We must account for Random Effects (FEH1345z)

@ By-Subject: Some people speak faster than others

@ By-ltem: Some words are recognized faster than others

Bo + Przij

(uoj + €35)
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Example Case / SEf5I 534

Research Question: Does Word Frequency affect Reaction Time?
R : FSE SRR RZEY?

Code Implementation (R w/ lme4):

library(1lme4)
library(lmerTest)

# Model: RT predicted by Frequency

# Random intercepts for Subject and Item

model <- 1lmer(RT ~ Frequency + (1|Subject) + (1|Item),
data = lexical_decision_data)

summary (model)
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Interpreting Results / 5 Rf#i%

Suppose the output for ‘Frequency ‘is:
RI1& ‘Frequency ‘BYGHIZERIT:

Term Estimate (8) Std. Error t-value p-value
(Intercept) 600.5 10.2 58.8 <.001
Frequency -15.3 2.1 -1.2 <.001

@ Coefficient (-15.3): For every 1 unit increase in Frequency, Reaction Time decreases by

15.3 ms.

o HNHRIE: TMIMEIEM— PR, RN 15328 (58X, HEASTEIARER) -
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Exercise 1/ 3@ 1

Concept Check [ EEZiIeE

In a study of second language acquisition, we measure test scores (0-100). We use ” Age of

Acquisition” (AoA) as a predictor.

FETBEIEHRF, RITNENIXS %R (0-100) ©

If Baoa = —2.5, what does this mean?
g Baoa = —2.5, XEKEMHA?
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Exercise 1/ 3@ 1

Concept Check [ EEZiIeE

In a study of second language acquisition, we measure test scores (0-100). We use ” Age of
Acquisition” (AoA) as a predictor.

FETIESEHRA, BITUEMH5% (0-100) « HIMER “IEFR” (AoA) EATNEE,
If Baoa = —2.5, what does this mean?

g Baoa = —2.5, XEKEMHA?

Answer /| B2

It suggests a negative correlation. As the Age of Acquisition increases by 1 year, the predicted
test score decreases by 2.5 points.
XRRAEX, JEFRSIEMIS, FTUNAYTMRES S TEE2.55,
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Exercise 2 / )@ 2

Methodology / 75i%i8
Why is a simple linear regression often insufficient for psycholinguistic experiments?
Nt AERLEETERE R EUMEVEES FRINEIE?
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Exercise 2 / 3] 2

Methodology / 75i%i8
Why is a simple linear regression often insufficient for psycholinguistic experiments?
Nt AERLEETERE R EUMEVEES FRINEIE?

Answer | B

It violates the assumption of independence. Data points from the same subject or using the
same words are correlated. We need Mixed Effects Models to handle this variation.

HAREER THRIIMERIGE, REA—RAEHEAR—RANKIESEEXN. RINEEREEMN
BER M IBX TR,
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Thank You!
151159 !

Q&A
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