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4. Discussion

3. Results

• Position significantly influenced lateral quality

• Sex significantly impacted F2-F1 values

• Complex temporal dynamics observed

▪ Particularly in medial positions adjacent to 

emphatics 

• Laterals show dynamic spectral properties, which 

differ by dialect [1]

• The study investigates the acoustic realization of 

the lateral /l/ sound in Southwestern Saudi Arabic 

(SSA)

• Focus on the impact of phonetic environment, sex, 

and age on the lateral sound 

Research goal

The goal is to understand dynamic changes in F2-F1 

trajectories across the lateral segment

Participants

• N = 40 (20 male, 20 female), ages 18-77, native 

SSA speakers

Materials

• Carrier phrase 'She read X three times

• Positions: initial non-emphatic, medial before/after 

emphatic, medial non-emphatic, final after 

emphatic, final non-emphatic, based on Davis [2]

Acoustic Analysis

• Formants estimated in Praat over normalized time 

in increments of 10%

• Different formant ceiling for male speakers (5000 

Hz) and female speakers (5500 Hz)

GAMM Analysis

• Adapted from Sproat [3]

• Parametric effects: position, sex, position*sex

• Smooth terms: time, age

• Smooth-factor interaction: time-by-sex, time-by-

position

• Random smooths-by-time: speaker, word

• Emphasis spreads bidirectionally from lateral and 

should studied at other Arabic dialects

• Results show the acoustic effect the tongue 

retraction in the context of emphatic context in 

SSA

• Future studies should look at the dynamic acoustic 

effects of emphasis on other consonants such as the 

labio-velar and palatal approximants

5. Conclusion

• Phonetic environment and sex critically predict 

lateral acoustic variation

• Significant dynamic temporal patterns suggest 

strong coarticulatory influences of emphasis on 

lateral approximants in SSA

Table 1. Fixed effects of position and sex on F2-F1 difference.

Term Estimate Std. Error t value Pr(>|t|)

Intercept 1229.76 33.91 36.27 < 0.001

Final Non-Emphatic 160.82 42.04 3.83 < 0.001

Initial Non-Emphatic 271.04 60.41 4.49 < 0.001

Medial After Emphatic -98.42 33.40 -2.95 0.0032

Medial Before Emphatic -110.33 36.21 -3.05 0.0023

Medial Non-Emphatic 125.61 31.90 3.94 < 0.001

Sex:Male -147.60 29.89 -4.94 < 0.001

Figure 1 Medial position before emphatic lateral sound showing lowering 

F2-F1 value, indicating the effect the emphatic sound has on the 

upcoming lateral sound.

Figure 2 Medial position after emphatic lateral showing F2-F1 value 

starting low and then rising, indicating the effect of the emphatic sound on 

previous lateral sound.
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