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INTRODUCTION

Numerous factors account for the unnaturalness a speaker exhibits when
talking in a second language: differences in vowel types, timing, pause, amount
of voicing, pitch, and intensity contribute toward the sense of "foreignness" in
the second-language speaker's utterances. Although the native speaker is ;ble
to discern that differences exist between the foreign and native speech, it is
often unclear exactly which factors are different, and to what degree. This
paper attempts to clarify which phonetic nggative transfers contribute largely
to the sense of foreignness in second language speakers, and how prosodic
features such as intensity, pitch, length, amount of voiced sounds, and pause,
are related to each other.

METHODOLOGY

Nine native American speakers and nine native Japanese speakers were asked to
read a list of exclamatory sentences in both English and Japanese. The
utterances were recorded on a SONY TCD-D3 Digital Audio Tape Walkman, using a
:SONY ECM-737 STEREO microphone or a SONY ECM-23FII Electret Condenser
Microphone. Data was then transferred to 5-inch floppy discs through a Kay
Elemetrics Visi-Pitch 6095/6097, and Nippon Electric Corporation (NEC) PC9801-
RX, and the contents were printed using an NEC Printer.

The data was then visually inspected for differences in intensity, pitch, and
length. One Japanese speaker and one American speaker were ultimately singled
out for detailed study, and requested to read an additional list of sentences

(see appendix). The final subjects were chosen because they displayed
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employed in having the sentences read, also changed, over time, but most of the
subjects in the preliminary survey were first asked to read a list of sentences
without any directions, then handed the same list, but this time, with an
emotion appended to each sentence. The subjects were asked to read the
sentences, with the emotion listed beside each sentence. Some subjects
compented that it was difficult to switch emotions frequently (for example, it
was difficult to express anger, then surprise, then admiration, in succession)
In the final phase of the research, two Americans and two Japanese were asked
to read both sentence list 1 and sentence list 2 (Total 100 sentences). The
subjects first read the sentences, with emotion, then were instructed to read
the sentences, once in a monotonous tone, and then, immediately afterward, with
emotion. Ultimately two final subjects were chosen for in—depth study.

A fourth drawback of the study is that several of the sentences are
artificial becaus‘e they are either: direct translations, or included to

investigate certain aspects of American/Japanese intonational characteristics.

PRECAUTIONS

Several precautions were taken/learned to be taken when conducting this type
of recording. A relaxed atmosphere is essential in drawing out the best response
from the subjects, and small interruptions/too much emphasis on. trying to
obtain a noise-free recording, prove non-productive. The subjects respond far
more enthusiastically, and produce the best recordings when encouraged, and
tend to speak in louder tones, when the instructions given, in reading the
sentences, are spoken in louder tones.

The subjects that give the best results are actor-type personalities, that
have extensive experience in talking before other people, and the subjects who
show the least emotional expression, appear to be scholarly-type individuals.

It is necessary to obtain a relatively noise-free recording, and a studio-

type room or a guiet room for recording/appropriate equipwent are essential.
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SENTENCE TYPES
Sentences are divided into the 16 types listed below:

An = Anger Mv = Moved

Az = Amazement Nst = Nostalgia

Alm = Alarm of = Offended

Con = Condemnation Rz = Resignation

Dsc = Discovery Sp = Surprise

Dscrg = Discouraged . Spaz = Surprise and amazement

Indf = Indif fer‘ence St = Satisfaction

Indfcon = Indifference and Thk = Thankfulness
condemnation

RESULTS

(1) The number of pitch movements
Both the Japanese subject and the American subject increase pitch height,
when asked to read the sentences with emotion, but the Japanese decreases the
number of pitch movements, while the number of pitch movements for the American
subject remains relatively the same. For instance, the Japanese subject places
pitch movements on the " 7T A T" (nante) (What...)(Fig.1 a), " #HW" (akai)
(red) (Fig.1 b), and the "§{" (hana) (flower)(Fig.! c), in the monotonous
sentencellf A T LWVWRVLIE A 5 1) (nante wtsykwei: akai hana daro:)(What a
beautiful red flover!): thus there are three mjor rise-fall combinations, but
: in the same sentence, read with emotion, there is one major rise-fall at the
beginning of the sentence, on the "/{ A, T" (nante), and a gradual decline,
thereafter. The sare tenderncy is manifested in other sentences of the same type.
The sentence is slightly artificial, to test whether the increase in the number
of words in a single sentence affects the pitch. The American subject, on the
‘other hand, has relatively flat pitch curves when reading sentences

monotonously, but distinct pitch movements, when reading with emotion. The
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number of pitch movements tends to remain about the same. For example, "7 A T
LA A 5! (Nante wtswkueizn daro:) (How beautiful) has about two small
pitch movements on the "73 A, " (Nante)(How) and the " ELW" (wtsukuge i:)
(beautiful), but the same sentence read with emotion has two rather large pitch
moverents, on the same words.

The decrease in the number of pitch curves by the Japanese speaker when
reading with emotion, can be attributed to larger intonation groups. Since
words in Japanese are spoken with distinct pitch movements, the pitch movements
for the individual words form small intonation groups, when reading in a
monotonous tone. However, when the Japanese subject reads with emotion, the
small word-level pitch movements recede in importance, compared with the large
group~level intonation movements. Thus, the Japanese subject reads emotional
sentences with fewer, larger pitch movements compared with monotonous
sentences. Meanwhile, since pitch movements do not seem to be as integral a
part of a word, in English, as in Japanese, the American subject shows
relatively few pitch movements when speaking in a monotonous tone (Fig.2a & b),
but uses larger pitch movements to emphasize important words "1z AT" (Nante)
(How) and "2 L\»" (wtspiei:) (beautiful)], when speaking with emotion (Fig.?
a&hb).

(2) The location of the pitch movements

The words that have pitch movements are also different for the Japanese and
American subjects. The Japanese informant generally has a pitch movement for
almost every content word when reading monotonous sentences, but a large pitch
rise at the beginning of emotional sentences, and a decline thereafter.
Meanvwhile, the American subject has relatively few pitch moverents when reading
monotonously, but uses pitch movement to emphasize important words in the
sentence, when reading with emotion. The Japanese pitch, therefore seems to
have both a lexical function (distinguishing words), and an emotional function
(a rise and a fall over a large cluster of words - intonation group ). The words

which have a rise and fall in sentences read with emotion are not necessarily
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important words, but rather, words that fall at the beginning, or at the end of
intonation clusters. This means that the Japanese speaker's emotional pitch
rise and pitch decline is determined by the place it occupies in the sentence.
In other words, it is not the meaning of the words, or the contextual importance
of the words that determine the overall emotional pitch movements, but rather,
pitch wovements occupy the crucial boundaries between large intonation groups.
However, the American pitch, on the other hand, seems mainly to serve an
emphatic function. Emotion and emphasis is expressed by placing pitch movements
on important words — content words.

The Japanese speaker shows a steep pitch decline at the end of many
utterances, and this signifies the end of an intonation group. The American
informant, on the other hand, shows steep pitch declines at the end of
sentences, only when that word 1s an essential element needed to convey
important information. These traits are evident in English, where, for instance,
in the sentence: "How beautiful you were, and how beautiful you are!", the
Japanese subject shows a steep decline on the "are!" for both the monotonous
(Fié.u a) and emotional (Fig.5 b) sentences, but the American shows only a
minute decline in the monotonous sentence (Fig.6 c), but a signif icant decline
in the emotional sentence (Fig.7 d). This is important to clarify that the
American speaker not only thinks that "you" was beautiful in the past, but also
beautiful at present. Thus, the downward pitch movement is an integral part of
the Japanese speaker's "are" (pitch is assigned to the word "are"), and this
downward movement is accentuated when the overall intonation group is
emphasized. However, the "are" is not assigned a pitch movement in the
monétonous sentence by the American speaker, but rather the pitch is included
for semantic purposes, in the emotional statement. '

Thus, the Japanese subject can be said to have:

i. a steep pitch increase at the beginning of intonation groups, and a gradual
or steep decline, sometime thereafter. The pitch change does not necessarily

occur on an accented syllable, or an important word (for Japanese), while the
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American subject can be said to have:
i. either a steep pitch increase or a steep pitch ijp‘at the beginning of a
prominent word, followed by an even more steep fall at the end of the word. The
pitch movements lie on accented syllables, and are not related to the position
of the word in the sentence (whether the word lies at the beginning, middle or
end of an intonation group)

(3) The Direction of the pitch

The Japanese subject seems to place more emphasis on the pitch rise than the
American subject, and the American seems to place more emphasis on the pitch
fall, than the Japanese subject, to express emotion. For instance, in the
sentence: "Z 3151 5 LTh» EBL AHM Mo ANES S " (Sotdal doeite
mot’t'o hajakw. kiga tsikanakat?t'an daro:!), the Japanese subject's pitch both
rises, then falls for the utterance, " Z 541" (so:da) (That's it!)(Fig.9 a),
while the American subject's pitch shows mainly a decline(Fig.11 b). Also, the
Japanese subject has a quick rise and slow decline(Fig.9 c), while the American
subject has a quick rise and gquick decline(Fig.11 d) for " &5 L TH-LBLR
PSP 2 Fc AR B SH T (doicite mot®t'o hajakw kiga tsikanakat’t'an daro:!)
(Why didn't I think of it before?!) Neither of these quick pitch rises are
observed when the Japanese subject reads the sentence in a monotonous
tone (Fig.8), but become evident when reading with emotion. Previous research
has also revealed that it is the fall, not the rise in English, that determines
which word is prominent, in a sentence. (Cruttenden 1986, p.51) Thus, the
American shows only a moderate decline in " £ 57! " (so:da), and even rises,
in " &5 LT" (doeite), when speaking in a monotonous tone(Fig.10), but both
words have a steep pitch decline when spoken with emotion(Fig.11).

(4) Pause

(a) Pause and Phr'asmg

The pause (pause as a proportion of total time taken to read the sentence)
between utterances is significantly different for the American and Japanese

speaker. The Awmerican speaker tends to shorten pauses more than the
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Japanese, for emphasis, although this tendency depends on the type of sentence.
For example, in the sentence: "Watch out! The dog's dangerous", the American
speaker inserts a pause after "Watch out!", in the emotional sentence (Fig.15),
thus increasing the overall pause from 2.05% (Fig.14 a) in the monotonous
sentence, to 13.84% (Fig.15 b), in the emotional sentence. On the contrary, the
Japanese subject decreases the overall pause from 25.02%(Fig.12 a) of the
utterance in the monotonous statement, to 19.5%(Fig.13 b) in the emotional
statement. |

It is possible to interpret the American informant's pause as a re-phrasing
of the sentence, to express emotion. The American speaker's monotonous sentence
can be divided into three relatively equal portions - "Watch out", measuring
588 milliseconds, "the dog's", 551 ms, and "dangerous", 661 ms. The timing for
the same items in the emotional sentence are: 644, 515, and 662 ms,
respectively, but a 239-ms pause is inserted between the "Watch out!"™, and "the
dog's". Thereby, the emotional sentence can be re-arranged into two large

sections consisting of "Watch out!" + pause = 883 ms, and "The dog's dangerous!

"= 1,177 ms.
Table 1
monotonous emotional emotional re-grouped
Watch out 588 msec. Ul msec. 883 msec.
pause 000 msec. 239 msec.
the dog's 551 msec. 515 msec. 1,177 msec.
dangerous 661 msec. 662 msec.

Although this is not a perfect balance, the pause between the "Watch out!"
and "The dog's dangerous!™ serves to separate the two phrases, thus emphasizing
both statements. First, the "Watch out!” draws the listener's attention to the
speaker, and the explanation, "The dog's dangercus!" comes later.

This insertion of a pause/re-grouping of the phrasing is also evident in
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other sentences such as: "Watch out! He's dangerous!”, and "Wow! What a beauty!"

Thus, the American subject inserts a pause in each of these sentence
combinations to show emphasis, while in contrast, the Japanese informant
shortens the pause between each of the same combinations. This may be
attributed to the Japanese tendency to assign a steeper pitch rise/fall at the
phrase boundaries to achieve emphasis, rather than the insertion/prolonging of a
pause. The Japanese subject not only shortens pauses in "Watch out! The dog's
dangerous!", and "Watch out! He's dangerous!"”, but shortens the pause more than
any other element in the utterance. The sentence, "Wow! What a beauty!",
meanwhile, is lengthened time-wise, on a whole, but the pause is completely
eliminated between the "Wow!" and the "What a beauty!". | |

Therefore, the pause heightens the emotion, for the American informant, and
serves to make each phrase stand out, whereas the pause serves to de-emphasize
a phrase, for the Japanese informant.

(b) Regression Analysis and pause

Visipitch data: time, average frequency, standard deviation of the pitch,
average intensity, standard deviation of the intensity, maximum pitch, minimum
pitch, range of the pitch, percentage of voiced sounds, percentage of unvoiced
sounds, percentage of pause, sentence type was input on two large Lotus 1-2-3
charts measuring 13 X 459 = 5967 cells (for the English), and 13 X 441 = 5733
cells (for the Japanese). Regression analysis was then applied to determine

. which factors are related for both the Japanese and American subjects when
expressing emotion. Results are shown in Tables 1-4. The factors that are

related for the Japanese subject, but not the Aperican subject, and vice-versa

are enclosed in the boxed areas.

First, the pause is related to numerous other factors for the Japanese
subject, regardless of the sentence type. The Japanese subject decreases the
average frequency, average intensity, maximum frequency, standard deviation of
the frequency, and range of the frequency when increasing the pause to express
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emotion. This indicates that the Japanese subject changes the pitch drastically
when shortening the pause, to show emotion.

On the other hand, the American informant shows no correlation between the
pause and the frequency/intensity overall, but does correlate these factors when
expressing alarm in English, as the chart below indicates:

Table 5
Correlation between pause and other variables when the
American speaker's expresses alarm

R-squared | Sample Size | X-coefficient | R-value

Avg.Frequency 0.268 14 -0.284 0.518
Std.Dev.Frequ. 0.491 4 -0.573 0.700
Avg.Intensity 0.195 2" -1.746 0.u442
Maximum Frequ. 0.316 T4 —0.2u4 0.567
Range of Freq. 0.573 14 -0.226 0.757

The variable listed in the chart above are correlated with alarm when the R-
value is above 0.661, thus the American subject increases pause when decreasing
standard deviation of the frequency/range of the frequency for sentences read
with alarm. Thus, the Japanese subject ‘correlates the frequency and pause for
all types of sentences, while the American only correlates frequency with the
pause if the sentence expresses alarm.

(5) Voiced and unvoiced sounds

American speakers seem to unnecessarily prolong their vowels, when speaking
in Japanese, and Japanese speakers seem to talk with a staccato rhythm, to some
American speakers. These traits may be accounted for, by taking into
consideration, the amount of voiced sounds spoken by both the American and
Japanese subjects. The American subject has more voiced sounds for both the
Japanese sentences and the English sentences, than the Japanese subject. Figure
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16 shows that the American subject accounts for 78% of the 60 most-voiced
sentences/utterances in English, but only 36% of the 92 least-voiced
sentences/utterances. Likewise, Figure 17 indicates that the American subject
accounts for 62% of the 60 most-voiced sentences/utterances in Japanese, but
only 41% of the 76 least-voiced sentences/utterances.

This may also account for the significant increase in voiced sounds the
Japanese subject manifests when applying emotion to a statement, and the
relatively small increase in the American subject, for the same factor. Fig.21
indicates that the Japanese increases voiced sounds as a percentage of total
sounds by a significant margin (by over 10%) for 29% and 23% of the Japanese and
English sentences respectively, when expressing emotion, while the American
subject does so for only 4% and 9% of the sentences, respectively. It is
probable that the Japanese subject is able to increase the amount of voiced
sounds to such a great extent, because he has fewer voiced sounds than the
American, to begin with, thus allowing greater room for increase.

(6) Time

: The American subject takes longer to read the Japanese sentences than the
Japanese subject, and the Japanese subject takes longer to read the English
sentences than the American subject, which may also partially account for some
degree of unnaturalness when perceived by the native speaker. The Japanese
subject accounts for 72% of the slowest sentences, but only M7%‘of the 58
fastest sentences when speaking in English (Fig.18). On the other hand, the
American subject accounts for 60% of the slowest sentences/utterances, but only
43% of the fastest sentences/utterances in Japanese (Fig.19)

(7) Lengthening to acheive emphasis

Data was sorted in order of all variables, and it was discovered that the
Japanese subject lengthens 68% and shortens 32% of all sentences, to express
emotion (Fig.20).

(8) Standard deviation of the frequency, Average frequency, and Minimum

Frequency
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The Japanese subject raises the frequency of the whole utterance (the minimum
frequency as well as the maximum frequency), while the American tends to raise

only the maximum frequency, to express emotion.The American subject tends to

increase the standard deviation of the frequency (raises it 78% of the time)
more than the Japanese (raises it 59% of the time), whereas the Japanese tends
to increase the average frequency (raises it 39% of the time) more than the
American (raises it 18% of the time), to express emotion (Fig.22). Furthermore,
Fig.23 shows that the Japanese subject increases the minimum frequency (the
lowest pitch) for 49% and 45% of the Japanese and English sentences,
respectively, to express emotion, whereas the American does so for only 16% and
17%, respectively.

(9) Standard Deviation of the Intensity

Although the intensity is one of the less prominent factors able to be
recognized by the listener, increase of the standard deviation of the intensity
is significantly greater for the American speaker (increases intensity in 91%
and 67% of the English and Japanese sentences, respectively, when applying
enotion) than the Japanese (increases 55% and 35%, respectively) (Fig.2h).

CONCLUSION

Thus, it is possible to see that a great range of factors lead to the sense
of unnaturalness a speaker demonstrates when talking in a foreign language, and
although such factors are difficult to filter out through simple observation,
experimental analysis is able to accurately describe many of the differences
that exist between a native language speaker, and a foreign speaker. By
factoring out these.differences, it is possible for a foreign language speaker
to become aware of potential areas of improvement, and through training,

acquire more of the features that the native speaker would employ in speech.
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Seatenre List 2 )
2 Japanese Sentence List 2 Enellsh

PN b kAibTe 5 () 1. Heipl the bed' s on Tirel (larm
7 Ml M RAG e 3T sy 2. Telp) The bed Is an Heel (2f2rm)
TR IAFLACCBATEL MU T A (I 3. NMeipl They re on fivel (atarm
Tohsl et ra o (R (RERT) (AW A Netpl They are on flrel ttarm
5 AUoBRMUCANT EICh] (oA 5 felp) The howse §s on [lre. and my »ife’s Inside! Glirm)
[ SR R, IR R RY/ ( HLumsRTRWm 8. Heinl 1U s on flre. and she's insldel {al1rm)
TOARL Bl Ll ENG e at! (AN EIZRIIA, i) 7. Watch outl The dox’ s danrergus! (112rm)
o R ( ASE A R Walch nell Ne' s danxernus! (alarm)
Iak:t L fod] (i 49 9. Wawl Whxt 3 beawlyl (admirstfon 2t seelng 1 new car)
A A5 Ue, MICADAGED KE~BMTRITAANRY AL X105 1031112 "0 nol ) forgol 1UI° (panic)
ROk BU T PARSEP SN T $34 0] Mark: “What?l” (Mt did yov foryet?)
L S 1 4 ommg) BUI1: "My Uheketl” {panic)
A kL e UMY o m . Wark: “What7] We won' U make 1. thenl The plane leaves In xn haar 17 (or xerey)
Mo mbRTeLaeL, LEITHhOLL a1ty P Pant: “You can’  do thatl” (enndemation)
MG g L 3L TR (AN, MY R kM lom: “Why mniT (indifferent)
Y SR T AN L (v Panl: 10y 1itemadl” {candemartinn)
NI A CURVAL S Y] v P Tam: “Ne one’ 18 flnd aal. (xhn cacesh
oI A TERMS LUCAIZS ] (em) Paui: “You're crazyl” (instsient. hextldered)
HOMAZ AN & & TATLI LN 371 (e tom: “Gel awayl” (hreftated... feare me 2lonn)
17 3. TR LY . (6:32] {2, Mt abenlule el This alt sl (44 scouragred?
13. What ahsalute bilss. his isl (elated)
14, Who coold have ever tmigined such a thing! (surprsed?
(angry)

¥5. 1" 1 never talk to yos axatal
1obet"Un kara ¢V xa dete fre
2. taswkete fakecindzaw
3 Madalda ts¥migs mdi makapl Tren' desm taswhetn hmiasal
* 4 2" abmal hnjlls'v;h]n

5 xilim abwnain da l:lh‘z'n’k-m
6. swgol *ak"k al:ma
72" eimat " Cx paswreteat’ s

mpi wo

Klﬂnﬂ'l

et 4z m.plannﬂlu

ato Theldaikande chko ki g1 enp ' ILSR sHrwn drfn
B b sannakata Jal’l g2 damedslo

do:clie

tha:dzanaika

dereme mitejz ginad jo

nmacya do:ka cilerin

wusaina hat®Ualte Jo
A, kare mante gidnin Aaro:
1N, korc nanle swharacin dare:
1. darcma xon"nakalog fnsa: gita darg:

12, m:'rldn(n hanasanal
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