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Individual speakers’ behaviors (in descending order of correlation)

* Speaker 1: Clear 6-way distinction, with the largest jump between no emphasis and level 1.
* Speaker 5: Clear 6-way distinction, with the largest jump between no emphasis and level 1.
* Speaker 6: Clear 6-way distinction, with the largest jump between no emphasis and level 1.
* Speaker 8: Less clear 6-way distinction, with the largest jump between no emphasis and level 1.

* Speaker 3: Large jump between no emphasis and level 1, and an evident distinction between levels 1 and 2,
but with less clear differentiation between levels 2, 3, and 4.

* Speaker 2: Large jump between no emphasis and level 1, and an evident distinction between levels 1 and 2,
and 4 and 5, but with less clear differentiation between levels 2, 3, and 4.

* Speaker 4: Very little overall differentiation, but with the largest jump between no emphasis and level 1.
Note the relatively compressed duration range used by this speaker as compared to the others.

* Speaker 7: Very little overall differentiation, but with the largest jump between no emphasis and level 1.
Note the relatively compressed duration range used by this speaker as compared to the others.

Perception study

From three speakers, three items from the production study with good correlations were selected as stimuli. 24
native speakers of English were first told that English makes use of lengthening to express emphasis, then were
presented with tokens from the production experiment (3 speakers * 3 items * 6 levels of emphasis). Listeners
judged the “emphasis level” of each token. The stimuli were blocked by speaker and item.

Table 1: Listeners' responses to stimuli with different emphasis levels. Shaded cells represent correct responses. The
underlined responses were the most frequent response for each stimulus type.

Stimuli
0 1 2 3 4 5
. 0 42.75 1.39 0.14 0.14 0.25 0.24
% 1 35.69 10.06 5.80 292 1.18 1.21
2: 2 12.21 28.50 20.98 11.17 6.81 441
,g 3 544 33.19 35.11 32.93 26.57 21.37
jq-';) 4 2.94 19.97 26.10 34.42 36.62 38.23
- 5 0.98 6.85 11.83 18.41 28.38 34.16

We observe that the listeners' performance was fairly poor overall. Only in the non-emphasis and level 4
emphasis conditions did the most frequent responses match with the correct responses. In the other emphasis
conditions, listeners tended to choose either 3rd level emphasis or 4th level emphasis most often. It therefore
seems safe to conclude that different levels of emphatically lengthened vowels are hard to perceive.
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