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Prosodic Changes in the Inverted English Sentences

Accompanying Periphrastic do/have
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1. 'Introduction |

Inversion is one of the ways in which speakers emphasize points, and is often heard in daily conversation.
The inverted items sometimes accompany periphrastic do when they are adverbials, and especially negatives.
Earlier studies on prosody of English inversion (Ichizaki 2000, 2001d, 2002a, 2002b. 2003) proved that
prominence, duration, and information priority increased at the end of the sentence over the beginning and that
pitch movement and intensity seemed to raise prominence. This paper deals with the inverted English
sentences having periphrastic do/have and focuses on sound pressure in addition to prominence, pitch, and du-
ration by using sound analyzing software. The aim of this paper is clarify how such prosodic traits change

in emphasized forms and supply objective data to learners of English.
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2. Investigation and Analysis
21 phoneﬁc corpus

A total of six pairs of declarative sentences, those with normal word order and those with inversion having
do/have, were quoted from Takanashi (1973). The tonetic stress marks designed by Quirk et al. (1972),
which are shown in Table 1, were used in section 3 as the system could represent pitch transition and stress

with one mark, which seems to be the simplest and most useful system for describing prosodic features.
Table 1 Tonetic Stress-Marks Used in This Paper

Rising ( 0

Falling ()

Rise-fall (")

A marked step in pitch downwards in relation to the preceding syllable (1)

2.2 informants

A total of seven native speakers of English who teach English at colleges in Japan, shown in Table 2,

uttered the phonetic corpus and the utterance was recorded onto a mini-disc.

Table 2 Details of Informants

initial sex age nationality native place régister used (Hz)
S.P. “female 28 US.A. _ New Jersey 83-340

C. L. female 37 - U.S.A. ~Vermont 123-372

C. L female 43 US.A. Florida 109-372
S.D. | male 58 USA. New Mexico 87-296

T: S. male 41 - Canada i . Ontario , 83-179
M. T. male - 46 England East Anglia » 73-166
R.B. | male - 54 " England - Somerset = 54-216

2.3 procedure

The informants were asked to utter the corpus by using the speed and natural manner of their daily speech

in recording. Except for coughs, mispronunciations or the like, the utterance was carried out only once after
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the informants had read through the corpus to confirm if there was something unnatural in the corpus. A
microphone and a mini-disc recorder were used for recording. The fundamental frequency (F, henceforth)
contours, which could be reckoned as intonation contours”’, the duration of inverted items and do/have, the
duration of pauses, and sound pressure level were investigated and measured with sound analyzing software
"SUGI Speech Analyzer" (Sugito, 2000). Besides, prominence was identified by the American from New
Mexico and the Englishman from Somerset as they listened to the mini-disc.

Prominent syllables were represented with bold type and shifted items were underlined in the corpus of
section 3. Intonation contours and prominent syllables with 70% or more concordance were recognized as
representative intonation and prominence for the corpus in this paper as Ichizaki (2001a, 2001b, and 2001c)
reported that many well-known earlier studies showed the typical intonation or nucleus, nuclei of the
sentence with a concordance of just 60% or so. Therefore, the prosodic descriptions for each corpus in this
section, using the tonetic stress-marks shown in Table 1, were limited to cases with a concordance of five or
more out of seven informants.

A t-test was carried out to check if the inverted word(s) and the items eXcluding do/have, shifted words and
pause were lengthened or shortened. Table 3 lists detailed values : the duration of do/have ; the duration of
inverted words; the rate of durational change of the inverted words; the results of the t-test; the duration of the
items excluding the above mentioned words; and so on. Discussion on the results is made in the following
section classifying the corpora into three groups according to grammatical structure or semantic contents as

follows.

3. Results and Remarks
3.1 duration

Durational change of particular items between the corpus with normal word order and the corpus with in-
version was measured and the differences between the shifted word in the former corpus and that in the latter

corpus were t-tested, which was shown in Table 3.
Table 3 Duration of Particular Items and the Result of T-test

The averaged values of the seven informants are listed. Durational change rate (a value more than 1.00
means lengthening and a value smaller than 1.00 means shortening) and the results of t-tests were calculated.
(D of do/have : duration of do/have ; D of SW : duration of shifted words; DCR of SW : durational change
rate of shifted words; D of Rest : duration of the items excluding do/have, shifted item(s), and pause if there

was any; DCR of Rest : durational change rate of the rest)
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The duration of periphrastic do and have, both of which are monophthongs, was 122-177ms. Comparing
the duration of the word to be shifted with that of the shifted word, three words (in (4b), (5b), and (6b)) out
of six were lengthened with regard to the durational change rate as DCR of SW shows in the table. All of
the lengthened words were shifted from the middle of the sentence to the beginning of the sentence. As the
result of t-tests, however, two of them were found to be significant : the shifted word was lengthened in (4b)
with the significance of at the 2.5% level, and it was significant in (6b) with the significance at the 5% level.
Both the corpus pairs (1) and (2), which had the shift from the end of the sentence to the beginning, showed
no significance. Nor did the pair (3). The corpus (3b) had the shift of longer items from the last part to the
first part. Moreover, the items excluding periphrastic do/have, the shifted word(s), and pause inserted were
focused, the duration of the items was measured and the differences of the items between the two sentences
in each pair were t-tested. The pair corpora (1), (2), and (3), in opposition to the result of the shifted words,
showed lengthening as for durational change rate. As the result of t-tests, however, two of them were found
to be significant : the remaining items were lengthened in (1b) (significant at the 5% level) and they were
lengthened in (3b) (significant at the 1% level) . In the corpora having the shift from the middle of the sen-
tence to the beginning, only in (4b) was shortening recognized at the 0.5% level although durational change
rate was decreased in all of (4), (5), and (6). The temporal compensation, i. e.the shifted item(s) is lengthened
or shortened while the remaining item(s) change(s) in an opposite way, was noticed only between (4a) and

(4b), where an item was shifted from the middle to the beginning.
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3.2 prominence, intonation, sound pressure level, and pause

A : adverbials

When adverbials are put at the beginning of a sentence for emphasis, the Verb + Subject word order is often

followed. Such an usage sounds somewhat literary.

(1a) I remember her well.
(1b) Well do I remember her.

For better understanding, two displays — one female's and one male's — which the following discussion

depended on were shown as Fig. 1.
The utterance of S. P. The utterance of S. D.

[} 150 300 450 800 750 300 1050 4200 1350 {508 0 150 300 450 GO0 750 300 {050 1200 1350 1500

I reme m ber her ‘well. 1 reme mber her w e | |

. 300

g0 . e

340 260 "
4t o,

300 ‘ 210 R

260 o"“q‘ 170 Ribiana e T * “‘n ey,

) ”
220 Y st s, 130 - ¥

180 S aat -

140

Figure 1 Samples of Speech Waveform , F, Contour, and Sound Pressure Level A
(Considering the difference of frequency range of utterance between the two sexes,
~ the range of 100-400Hz was set for females and the range of 50-300Hz was set for males)

Five informants out of seven gave prominence to -mem- and all the seven informants gave oné to well in
(1a) while'in-(1b) there were only two informants that gave prominence to--mem- although all the seven gave
prominence to Well: The F, contours of (1a) showed four patterns : three informants reached the highest
peak at re-, the second highest at mem-, and made a small peak at-well; two informants made the only peak

at -mem-; C. 1. made ] a salient rise, fell at re-, and continued level until we-; and R. B. rose gradually, reached
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the highest peak at we- and zoomed down. The F, contours of Well in (1b) showed a great variety : a level
tone, a level with rising at the end, a rising, a rising to level, a rise-fall, a level to falling, and a falling to level.
The contours thereafter were level in general with two informants making -mem- a tiny peak. The highest
sound pressure level of (1a) was found at four different syllables : three informants at -mem-; two at /; C. L.
at re-; and R. B. at her while that of (1b) was concentrated on Well. Six informants gave the greatest pressure
level to I or remember (on word level) and the second greatest level to the other item. Five out of the six,
excluding C. I., produced differences of only 1-2dB between the two items. Only C. L. showed a much
greater difference of 8dB with / being —13dB and -mem- being —21dB. The contours of sound pressure
level of Well in (1b) were easily able to be discriminated from the contours of the other items compared with
the successive contours of (1a), because the transition from the end of Well to the beginning of do appeared
as a fall-rise tone. Moreover, since the periphrastic do was unstressed, the difference in sound pressure level

at peak between Well and do was as large as 7-10dB among five informants out of seven.

(2a) He resembles you well.
(2b) Well does he resemble you.

The structure of pair (2) is quite similar to that of pair (1). Although the verb remember of (1b) was not
recognized as prominent, the verb resemble and the adverbial well were both prominent in either (2a) or (2b).
Five informants made -sem- prominent and all the seven made well prominent in (2a) while all the seven did
so for Well and six did so for -sem- in (2b). The F, contour of (2a) showed three patterns : four informants
made three peaks at He, -sem-, and well with decreasing pitch in this order; two informants made two peaks
at He and well with the former being higher, with lowering resembles you; and R. B.also had two peaks at He
and well with the latter being slightly higher, with rising -bles you. Although it was not so great as it was in
(1b), there was some variety in F, contours for Well of (2b). Three informants used a level tone, two
informants used a rise-fall, C. Lused a falling, and S. D. used a rising to level. Five informants used level
tone for does he resemble and a falling tone for you; T. S. made -sem- a small peak; and R. B. started he with
high pitch (163Hz) after low does (81Hz), and zoomed down at -sem-. Concerning sound pressure level,
there was not consistency in (2a). Three informants gave similar values at each item, two informants gavé
much greater values (—10dB, — 10dB) at He than their second highest values at -sem- (—18dB, — 16dB), S.
P. gave much greater values at He (— 14dB) and -sem- (—15dB) than the values at you (—22dB) and well
(—21dB), and M. T. gave by far the greatest values at -sem- (—6dB) and well (—6dB) with the low values
at He (—14dB) and at you (—22dB). The values at Well of (2b) Were just like they were in (1b). The
contours of Well were easily discriminated from the contours of the other items. After they reached the
highest peaks of —5dB to —12dB at Well, they first fell to a bottom of about —35dB and then made a tiny
peak at does. Five informants showed a considerable difference (7dB through 12dB) between the peak value
of Well and that of does while the difference between the two of R. B. was 4dB and that of S. D. was 2dB.

1
I
I
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|
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B : object

(3a) I got only one little gleam of hope.
(3b) Only one little gleam of hope | did I gét.

All the seven informants made one and hope prominent syllables in (3a) while all the seven made one and
get prominent syllables in (3b). The numbers of the informants who made got prominent in (3a) and who
made hope prominent in (3b) were none and four, respectively, neither of which reached the standard to be
significant of this paper. The result of this distribution seems to suggest the priority on prominence at the end
of sentence over the middle. There were three items which appeared highest in the observation of F, contours
in (3a). Three informants made one, two made 1, and two made only the highest peak. On the other hand,
in (3b), there were four patterns in the distribution of the highest peak. Three informants made only, two !
made one, S. P. made litile, and S. D. made one and little the highest. In the comparison for individual in- |
formants, four informants who used a fall-rise tone for only one in (3a) adopted the same tone for Only one
in (3b) and two informants who used a rise-fall for only and a level for one in (3a) also adopted the same tone
for the items in (3b) whereas C. L. only used different contours, a falling for only and a rise-fall for one in
(3a) and a rise-fall for Only and a rising for one in (3b). With regard to sound pressure level in (3a), four
informants showed little difference among the items, C. I. made / the greatest (— 11dB) which was 3dB
greater than the second greatest got, S. P. made one the greatest (— 10dB) which was 4dB greater than the
second greatest /, and T. S. made got and ore the equally greatest (—12dB) which was 3dB greater than the.
second greatest /itt-. In (3b), four informants, C. L., S. D., T. S., and R. B., showed little difference, either,
throughout the utterance. They were exactly the same four informants that showed little difference in (3a).7

Both S. P. and M. T. gave one comparatively greater values and C. I. gave one and litr- greater values.
C : negatives

(4a) She néver eats between meéals.

(4b) Néver does she eat between meals.

Prominence was drawn toward both nev- and meals both in (4a) and (4b) by all the seven informants. Only
one informant gave prominence to eats in (4a) and two informants gave one to ear in (4b) as the other
prominent syllables. The F, contours of (4a) were separated in two ways : five informants made never the i

only salient peak and two informants made never the highest peak and made meals the second highest. ~Since

the Fo contours of two informants in (4b) were not identified, the contours of the remaining five are to be men-
tioned here. Both S. P. and R. B. made Never the only great peak and gradually fell thereafter; both C. L. and

S. D. had three peaks at Never, eat, and meals with decreasing pitch in this order, which was considered to

be catathesis; and C. L. had two peaks at Never and meals, with the former being much higher. Content

words which are never, eat, and meals and function words which are does, she, and between appeared ‘

i
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alternately in (4b) while never and eats appeared in succession in (4a). This seems to be why no catathesis
was noticed in (4a). Six informants out of seven gave by far the greatest sound pressure level to nev- in (4a)
while only S. D. uttered each item with similar amount of pressure level, —13dB at She, —14dB at nev-,
—11dB at eats, —13dB at -tween, and — 12dB at meals. Similarly in (4b), all the seven informants gave
Never the greatest sound pressure level. However, six of them gave eat the second level and gave meals the
third level and there was little difference in level among the three items. Only C. L. gave eat and meals the
same values (—25dB) with Nev- being the greatest (—19dB). Roughly speaking, therefore, the contours of
sound pressure level of (4b) fell gradually on the whole.

(5a) They little dréamed | that they would see her again.
(5b) Little did they dréam | that they would see her again.

In either corpus the syllables recognized as prominent were the same three : litt-, dreamed, and -gain. All
the three syllables were done by all the seven informants in (5a) and /izt- also by all seven, dreamed by six,
and -gain by six in (5b). No other syllable was given prominence except see which was done by one in (5a)
and by two in (5b). The word little was the only projecting item throughout the Fo contours of all the
informants. Four informants used a gentle rise-fall for see her again, two used a level tone for that through
her and fell at again, and C. 1. made see another peak. Ms. C. . was one of the two informants who made
see prominent in (5a). In the observation of the first clause of (5b), six informants made Little through dream
a wide rise-fall with three of them falling at did they in the middle, and only S. P. made Little a salient peak.
Four informants made the second clause a wide gentle rise-fall, two made it nearly level, and C. 1. made see
another salient peak. Ms. C. 1. was the only informant that made see prominent in (5b), which suggests that
pitch movement had much to do with prominence. In order to check the sound pressure level of each clause
of compound corpora, the averaged values of corpus (5a), (5b), (6a), and (6b) and the result of t-tests were

shown in Table 4.
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Table 4 Averaged Sound Pressure Level of the Peaks of the Items in Each Clause of
the Compound Corpora and the Result of T-test

The averaged values of the seven informants are listed.

(Av.of SPL : averaged sound pressure level)

Corpus Clause AV'(Z;?PL t-test
2: 21;; _ 13; t=6.23, df=6, p< 005
?ﬁ 2121 :;? t=5.27, df=6, p<.01
ZZ 212:1 :133 t=4.97, df=6, p< 01
EE 21;; :;_gg t=4.93, df=6, p<.01

Six informants gave /itz- the greatest sound pressure level in (5a) and there was not a great difference in
level among They, litt-, and dreamed. Al the six gave comparatively greater pressure level to the first clause |
whereas M. T. gave see in the second clause the greatest level (—7dB) which was 3dB greater than /ift- in the !
first clause, which had the second greatest level (—10dB). The contours of sound pressure level of (5b)
showed a variety : two informants gave Litt- the greatest level and gave rather greater level to the first clause,
two gave similar levels to each item and their contours fell at ker again, S. D. also used similar levels for each
item but made did the greatest, and the remaining two gave rather greater levels to the first clauses compared
with their second clauses. Mr. T. S. was the only informant that used pause after the first clause in either cor-
pus, 313ms in (S5a) and 499ms in (5b). And comparative decrease in sound pressure level in the second
clause was noticed in both cases. Comparing the averaged value of the peaks of the items in the first clause
with that of the peaks of the items in the second clause in the utterance of T. S., the difference between the
clauses in (5a) was 8.1dB and that in (5b) was 11.3dB, both of which were greater than the other difference
values of the informants who gave less pressure level in the second clause”. It might suggest that sound pres-
sure level decreases after a pause in the second clause of a compound sentence regardless of whether the sen-

tence has inversion or not.

(6a) He was caught again | when he had scarcely escaped.

(6b) Scarcely had he escaped when he was caught again.
A notice before discussion must be given to the above pair. It would seem from a grammatical point of

view that the clause following the conjunction when is the subordinate clause. According to such a view the

preceding clause would be the principal clause in both corpora. In the case of (6b), however, Scarcely had
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he escaped sounds like the subordinate clause which needs some following clause to the ears of the infor-
mants. In other words there is little difference in semantic focus between the two corpora. Therefore, (6b)
was supplied as the appropriate inverted corpus of (6a) here.

There were four prominent syllables in (6a) as the bold letters show while there were three in (6b). Five
informants made caught of (6a) prominent while there were only two that gave enough prominence to caught
of (6b).  Six informants made caught again the successive greater peak and scarcely the smaller peak in (6a).
There was some difference in pitch between the first item He and the greater peak : three of the six had little
difference (smaller than 20Hz), S. D. had a difference of 50Hz; R. B., 75Hz; and S. P., 79Hz. The remain-
ing informant, T. S., showed a particular F, contour which had three even peaks at caught, again, and escaped.
In (6b) the F, contour of R. B. was not identified. The contours of four informants represented similar
features : the first clause showed a wide rise-fall with Scarcely being a peak, a level tone ran from when to
caught, and fell at again. Another informant, M. T., made a small peak at -caped after the wide rise-fall and
T. S. added another peak at again. With regard to sound pressure level in (6a), each informant showed his/her
original distribution : although three informants gave He the greatest level, there was some difference in pitch
between He and the item with the second greatest pressure level; two informants gave the greatest level to
caught; S. P. gave the greatest level evenly to He and caught; and R. B. made -gain the greatest. Three
informants made scarce- in the second clause the peak having nearly the same level as the item having the
greatest level in their first clauses. The levels in the second clause of the other four informants were smaller
than those in the first clause on the whole. On the other hand, in (6b), six informants gave Scarce- the
greatest pressure level and only S. P. gave the greatest level to caught in the second syllable but its value was
—13dB which was only 1dB greater than her Scarce- in the first clause. Only T. S. used a pause, which was
as long as 912ms with inhalation, after the first syllable. There was a little difference in sound pressure level
between the peaks in the first clause (—20.5dB) and those in the second clause (—22.8dB). Unlike in (5a)
and (5b), the inhalation seems to have reset his breathing for utterance and the compound corpus seems to

have been uttered as if it had been two separate clauses.

4, Conclusion

Confirming the results shown by Table 3, the duration of the items excluding periphrastic do/have, the
shifted item(s), and pause is inclined to be lengthened in the inversion from the end to the beginning and from
the last part to the first part of the sentence. Moreover, in the inversion from the middle to the beginning,
the shifted item(s) have a tendency to be lengthened.

The appearance and disappearance of prominent syllables between (3a) and (3b) suggests the propriety of
prominence, i. . the value of information, at the end of the sentence over in-the middle. The result corrobo-
rated again, as Ichizaki (2000, 2001d, 2002a, 2002b, and 2003) did, the claim made by O'Connor and Arnold
(1961), Halliday (1970), Quirk et al. (1972, 1985), and Leech and Svartvik (1975) and so forth that informa-
tion value is greatest at the end in English utterance.

As for F, contour, there was a variety for the adverbial in the pair corpora, (1) and (2). In the inversion
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with more items shifted in (3), both F, contour and the distribution of sound pressure level is inclined to be
identical in the comparison for individual informants between the two corpora. Pitch movement seems to
have much to do with the production of prominence in (5), where pause without inhalation brought about the
decrease of sound pressure level in the following clause compared with the level of the previous clause regard-
less of whether the sentence was with normal word order or with inversion. The pause with inhalation in (6),
on the other hand, did not cause such a difference between the two clauses.

Some features have been found as above and especially F, contour and the distribution of sound pressure
level showed great divergence even with only seven informants. Although few people would disagree to the
claim about the value of information depending on the position in the sentence as a number of previous experi-
ments and investigations, including the author's (Ichizaki 2000, 2001d, 2002a, 2002b, and 2003), have
suggested, there are left not a few questions to the other claims. However small it is, every discovery would

clarify the systém of such mysterious prosodic features step by step as constant dripping wears away the stone.
Notes :

1) Stevens and Volkmann (1940) illustrated that pitch changed in proportion to F, in the range of 50-1,000Hz
which was the range of human speech. 7 | , ' )
2) Excluding T. S., there were five informants in (5a) and three informants in (5b) who gave less sound pres-
sure levels to the second clause. - The difference values of the other.informants were 5.3dB (S. P.), 4.2dB (C.
L.), 6.3dB (C. 1.), 1.9dB (S. V.), and 3.1dB (R. B.) in (5a) and 5.3dB (S. P.), 5.6dB (C. L), and 5.9dB (M. T.)
in (5b).
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