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0.I. From the speaker’s point of view stress is often defined in terms of
respiratory activity. Ladefoged claims that: “‘A stressed syilable is produced
by pushing more air out of the lungs” (Ladefoged 1975 : 97). Moreover, some
phoneticians maintain that pitch variations in speech are due to changes in
the subglottal pressure (cf. Berg 1957, Ladefoged 1967, Lieberman 1967).

Ohala (1977) presents convinecing experimental data which show that,
except for emphatic stress, a strong expiratory pulse does not always accompany
the production of stressed syllables. Ohala demonstrates that it is the activity
of the laryngeal museles that causes the variations in fundamental frequency
and claims further that ... some of the Ps [=subglottal pressure — W. A.]
variations, in fact, are probably dependent upon the action of the larynx
itself, not the pulmonic system...” (1977 : 156).

The pulmonic system plays, however, an important role in controlling
variations of intensity and therefore these two parameters of stress, i.e.,
fundamental frequency and inténgity, may be investigated independently.
The third important factor of stress, namely duration, is independent of either
the laryngeal or the pulmonic system.

0.2. Traditionally, languages have been classified into three groups accord-
ing to which of the parameters: intensity, fundamental frequency or dura-
tion, i predominant. Views concerning the clagsification of English and Polish
are not unanimous. Some scholars assert that thess languages have expira-
tory type of stress (cf. Bloomfield (1933 : 116—111) for English, Doroszewski
(1963 : 117) for Polish) while others express the opinjon that both in Engligsh
(ef. Bolinger 19568) and Polish (cf, Jassem 1962) stress is characterized, first
of all, by variations of fundamental frequency.
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A disoussion of these works as well as of many other studies is outside
the scope of the present article. The fact that there exist guch conflicting views
poses a question whether it would be possible to investigate experimentally
the parameters of stress in English and in Polish in such a way that the results
obtained for the two languages could be directly comparable. The experiment
reported in this article seems to meot theso requirements.*

1.0. EXPERIMENT. This experiment is an attempt to explore the nature
of stress in English and in Polish, The underlying hypothesis is that whatever
the predominant parameter(s) of stress in English and in Polish is, native
gpeakers of those languagea will utilize it in their gpeech when pronouncing
new or foreign words.

1.1. MATERIALS. The material consists of 25 words: 15 three syllable
words and 10 $wo syllable words (The list of words is given in the Appendix).
They are nonsense words but the subjects were informed that the words came
from an African language! Bach of the five vowels [ineoa] appeared with
the same consonant in all possible positions in a word.

1.2. SUBJECTS. There were thirtesn subjects: (1) six mnative speakers
of American English and (2) seven native speakers of Polish. All the subjects

were adult males,

1.3. PROCEDURE. All speech samples were recorded in a sound-treated
room. The subjects read the words which were printed on a card three times.
The vowel to be stressed was marked with an acute accent, e.g., méafura méfura
m&furs. It was the second (middle) recording that was later analysed. At no
time was any of those words spoken by the experimenter.

The subjects were seated in front of a microphone in such a way that a
welve inch subject-to-microphone distance was maintained throughout the
entire recording session. The constant distance was achieved by placing the
gubject’s forehead against the head positioning atand with his mouth twelve
inches away from the microphone,

1.4. BQUIPMENT. The equipment included an ElectroVoice Model 664
microphone and an Ampex 602 tape recorder. The recordings were made on

& Scotch 176 Audio Recording Tape.

* T would like to express my thanks to all the staff members of the Institute of
Advanced Study of the Communication Processes, University of Florida, Gainesville,
Florida and especially Prof. William 8, Brown, Jr. and Prof, Harry Hollien for their
bolp in the conducting of this experiment.

1 In fact, the test words sounded like Japanese to some of the subjects.
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‘1.5. TECHNIQUE, Spectrograms were made on a VII (Voice Identifi-
cation. Inc.) Model 700 spectrograph. Narrow-band spectrograms were ana-
lysed for fundamental frequency and intensity.? In order to verify accuracy
of measurements some recordings, chosen at random, were also analysed on
& Hogeywell 1508 A Visicorder. The two measurements were almost a perfeot
mateh.

In the analysis of intensity an arbitrary base line “0” was posited in the
amplitude display.
1.6. RESULTS. The results are presented in Table 1 and Table 2 below.

Table 1. Average fundamental frequenoy and intensity values for stressed and un-
stressad syllables produced by American subjects

8B JH | DG BK | RBM HR | Mean

stressed Hz, 160.1 | 168.4 | 168.7 | 136.4 | 151.2 | 137.7 | 152.0
db 33.5 34.2 36.0 31.7 32.3 33.4 33.0

unstressed  Hz 107.8 | 1451 | 1400 | 113.0 | 129.6 99.9 | 1220
db 24.0 27.3 25.8 23.5 24 5 27.3 26.0

stressed (+) Hez 51.3 23.3 16.7 23.4 21.6 37.8 30.0
db 9.5 6.9 9.2 8.2 7.8 8.1 8.0

stresged syllables produced by Polish subjects

Table 2. Average fundemental frequency and intensity values for stressed and un-

__ | JCz | MJ [ AM | BN [ ZP | K§ | KSz | Moan
strossed Hz | 1963 | 130.4 | 106.7 | 148.7 | 1808 | 153.9 | 186.8 | 150.0
db | 328 284 302| 326| 31.8] 334 3009| 314

unstressed Hz | 1420 | 115.3 | 87.1 | 133.1 | 183.9 | 103.8 | 182.9 | 136.0
db | 263 | 268| 206| 288| 264 228| 286 258

stressed (+) Hz | 643 | 151 | 186 166] 69| 60.1| 3.0] 23.0
db 65| 16| 05| 38| 54| 106 23| &8

. The data in this experiment demonstrate that the native speakers of Ame-
rican English and Polish utilize the parameters of fundamental frequency
and intensity to denote stress in & very similar way, An average stressed
gyllable produced by American subjects has only 7 Hz higher fundamental

frequency and is only 2.4 db, louder than the unstressed
; ; syllable than th
produced by Polish subjects. i Cas

* Duration was not considered since length pla 1 in Engli 1
: ; ve & different role in ish and
Polish and _therefnre this parameter is not comparable, In Polish a prolenged articull:ti::
of a vowel is associated with emphatio stress (cf. Doroszewski 1963:117) while in Engliah
a long syllable may not carry stress, e.g., the first ayllable in urbane. English and J apansas

jr
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These data agree with several previous studies done for English (¢f. Lie-
berman 1960, Brown and MeGlone 1974) and for Polish (cf. Jassem 1962).

2.0. CONCLUSIONS. No marked differences were observed betwoen the
Americans and the Poles in their use of fundamental frequency and intensity,
e.g., the results obtained for the American subject SB are almost identical
with those obtained for the Polish subjeet K.

The data indirectly corroborate Ohala’s assertion (1977 :156) that wvari-
ations in fundamental frequency are not controlled by the pulmonic system,
e.g., two American subjects, SB and D@, use intensity to mark stressed sylla-
bles, while there is a significant difference between the two subjects in the utiliz-
ation of fundamental frequency (cf. Table 1.).

APPENDIX

The hist of test words
mafura sdfumo flikura stkemi férise
ruména foséla  lafikn lisite kefémi
sukamdé kumosé kusafii kefisi mikefd
mélor somOA fiima  aépi mipe

tumdé tasd kafid migé  temd
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