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ABSTRACT

Observations of the changes of word

phonetic structure show that the consti-
tutional languege features are less
changeble as compared to the intonation-
ally relevant speech characteristica.
It is confirmed experimentally that
speech tempo evaluation is based not
only on length but on other prosodic
parameters.

It is important to ascertain the nature
of the changes in the phonetical struc-
ture of a word in the light of essential
dependence of a word phonetics on a
phrase prosody and a speech tempo in
particular / 1,2,3/,

Changes of the phonetical structure of a
word within the bounds of narrative sen-
tences of various length caused by quick-
ening or slowing down a speech tempo were
enalysed. Speech recordings of the Byelo-
russian literary language speskers from
different dialectal zones served as a
base material for the research. The
speakers reproduced the experimental text
containing 21 phrases, 1981 sounds at &
normal, fast and slow tempo. The text in-
¢luded phrases of the type: HEBRHCOKI
XyZapasiBH yaZapek pasMepaHap poyHaD Xa-
nob 113e JecaM. Jlec, axiHyymw chBae mie-
ul dexap Hakilkap, ypauncTa saxojmae
QImHp I cmakoid. Taki zaroguw cnaxoit G-
Bae TOXRK1 § MIRYTH myapara pasBagayud,
3opkait immara CyceeTy CaicHyy KasHORH
ZI1cT, mTO panTam 3’ABiyca mepan Baywma

Ha Zapose, Hamazpgina -- aTMacgepnas
3°aBa, ODH AKOA y MAaryTHHX Kyyapa-ZaZ-
AX3BHX BOCKAKax 1 maMix poGrakaMi i 3siM-—
18 npu Baxixait manpygamacy i atMacfeprait
SJIEXTPHYHACK I ¥3H iKanyp MOUHHS SJEKTpHyYy-
HHA Daspaii -- ManaHki. 3iuMuis mapanpmi-
U OHBADLUb BeAbMi pazka. AryabHH 3apazn
acodna#t manarki mepsmiki.

The selected material was recorded in s
studio. It was subjested to the acoustic
and instrumental analysis snd the data
were subsequently procesged mathematicaly

- The tramscription of the text was carried

out with the help of a segmenting appara-
tus ( a tape recorder with roteting heads)
which permitted to hear repeatedly word
segments from 10 to 900 ms long as well
as 8 whole word with extracted segments.
The text transcription was comtrolled
visuslly with the help of the oscilloe
graph. Duration of phrases, pauses, word
groups pronounced without pauses ss well
as of sounds and open syllables was de=-
fined. Errors in phrase duration did not
exceed * 0,5 8 and could be perceived
(215%) only when analysing definate short
pbrases uttered at a normal and fast tem~
Poe In experiment the text was read by
29 men and 11 women at the age of 25=30
years. They were representatives from the
north-eastern (14), south-western (16)
and mid-Byelorussian dialects. (10).
Determination of the mesn tempo og
Speskers pronunciation showed that they
uttered at mean, slow snd fast tempo in-
dividually /4/.
14 speakers pronounced the text with the
mean sound duration from 69 to 80 ms, 18
speakers uttered with the mean duration
from 82 to 88 ms. In 8 cases this magni-
tude exceeded 92 ms,
The comparison of the figures obtalned
with the data characterizing Russian
Speakers shows, that the Byelorussian
ggeech tempo is slower, than Russian / 5
L]
Regular qualitative and quantitative
sound variations due to the changes of
speech tempo were anslysed. There is no
doubt that speeding up or slowing down of
articulation causes certain qualitative
Bound changes. Nevertheless no delimita-
tion of phonetical phenomena caused main=
ly by the changes in speech {tempo or cau-
sed by some other ressons in different
languages was made although it is of a
typological nature. It is obvious that
even a considersble quickeni and
slowing down of speech tempog%by 1,5 = 2
times) does not cause a loss of speech
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perceptiblility and its catégorical langu-
age features. . ‘
The analysis of the transcribed material
was carried out with regard to sintagnmal
division of @ phrase, sandhi vocal and
consonant speech errors such as false
starts, word substitutions,word omissions,
hesitation pauses weretaken into account
and their number of various speeds of
utterance was registered. It was defined
that the character of speech errors was
not directly connected with a certain
type of changes in speech tempo. Word
omissions, substitutious of short words
for long ones were observed at a slow
tempo (paapedu ~pdabe(, mpoylreryara~
npauAraara ). Word transpositions ( fAp-
Kae CBAYDHHEE a- CBAYSHHE fApKae; MoIHa pa-
3arpae ~» pasarpae MOLHa; 3adscneyrae
3AMID A/ 3AMID 3a0scneuBae; JI1LSp ZLaXxo-
13 IMb &/ 2ax0A3 iup JA143p; y aABapoTHHM
RIipyHKY ~vy KIpyHKY aZBapoTHHM; ylap-
HyD PyKaByD XBaJD ~-— NADYH ~ NADYH —-3
XBaxp ), repevitions ( WTO -- WTO, CBAYSH-
Ee -- CBAYDHHE ) and insertions (I'9Ta,
RN, 8H, TO# ), substitution of long
words for short ones ( maxeBe IHA ~
nanapige s ) were observed at fast
tenpo. Hesitation psuses were more fre=-
quent at a slow tempo, false starts of
words (mainly of phrase initial words)
were more frequent at_a fast tempo S‘neca;
leca, cena; Taklas AKI; LAIH A MAAH; 30D-
¥ait ~3a 30pKall, 3ofikait, cysoaxait; oab-
macus ~» GOJbM; IPH I'OTHM A BTHM, IIDH
THM )e In the overwhelming majority of
instances a considerable change in a
speech tempo caused certain phenomena
which are to be found in the speech of
announcers while in the state of emotion=-
al stress /7/. )
the degree of speech segments fusions,
quantity, quality and localization of
auses depended on a tempo (mean tempo:
EBHCOK | XynapaseH_ualaBex /120 ms/ pas-
a /8T0 ey T R iy e ST
caM /810 ms/ Jleg_pxiny§my_cBa ;
{#50.ms/ i_pnaxoﬁ"ﬁ/EZg}ms . Fastagzzpo.
EBHCOK |_XyZapasiBH_yaJaBek pasme D
pOYHaQ_XEﬁgn ;80 mE; inaqijgcam eQ_aX}-
Hyyuy_CBag_paeyn_g¢esan Hak IIKan {Gqug s/
ypaqucradsaxoygaéluimuanfj,ﬁnaxon /10 5
Intonational structure of phrases change
considerably with quickening or slowing
down of the speech tempo. At a slow te?PO
the role of a word stressand separabil tj_
of each word increased as well as the 2um
ber of words having a strong stress ag
the number of cases of lsying a secondaIy
stresg increased ( mémng6ki, X)mapafew,
wrandy, ¢rapaceduxix, agipay gus, aTMac-
¢§b§au, pacnp uangux,,namgmaB e, Jelax |
BlkOBae, pasuépagab, poyHapo, 3 HaBHmaHHX1:
Laying of independent stress on dyna?ica
ly unstable words was obsepved as well,
Hé,gépﬁae, 2 pgpfmaun, Ha zapése, NpH
agou, nau?m BOGJakami, HA Perapygl,
H3Z y3edmamwui, za pacewménumani, Ha 3AM-

7 ) .
HHM, kdaa ¢ré, 34 anmg, 4 gJandtHus, B8,
3 AMHG, a, qé cxadém, né foﬁ, néHSHMﬂl, aL
saun{, npy rdrem, uskyus ¥ pacnmpauard-
HHX, Ha IHTSHchHacuL ). At &
quick tempo the number of word
stresses and separable units reduced
( crae.qx HH,’TaKL_ﬂgréﬂHH, L 2a5_rai, K?’
ai_nach, wmro_sadACneéysae, NTO_MOLUHA, T4K
JITO, - nanose, IHs, Goxbm_MOUHH), the loud-
ness increased. Melodic structure of phra-
ses was also subjected to changes depen-
dent on tempo variations.
An increasing significance of speech flow
vocalic elements was registered among the
most important interword phonetics pbeno=-
mena, observed in low speed. Their weake-
ning was cbserved when a speech tempo
quickened, the altermations pf.syllablc
and asyllabic elements ysy, isi, existing
in the Byelorussien language, at a slow
tempo were mainly in favour of syllabic
elements, while at a fast tempo they were
in favour of asyllabic ones ( Slow teypo:
TOAbK y MIHyTH] ZyCH y YODHHX mamkax;
kynaxi y COHLH; pasMemuaHus y GaceiHe; Ha-
KiZxap ypaywcTa; mamix pofaakami 1 3AMJEN;
epnceykaMi I mpacexami, asépw IOGaQOTﬂob

8t tempotTOJBKI § MIHYTH; ZyOHW ¥ -
ggxtmankgx; Kynanlyy COHUH; pasMemyanusa §
Gaceiine; HakiZkap ypauwcra; mamix moGaa-
Kami 4 3avaéit; PHceukaMi # npacexami;
as38pn §f dajorH ), .
In the sphere of vocalism & change in vo=-
wel correlation according to their dura-
tion was fixed. It depended on a t@mpo
change direction and was more significant
in regard to low and mid vowels. A% a slow
tempo the vowels became longer, at a fast
tempo they became shorter. nglitatlve VO=
welchanges at a fast tempo did not exceed
the limits of phenomena observed 7n he.
case of reduction (Bo6Jaka ~s BOG/JAB/Ka;

y BOSIAKAX ~s y BOO/NB/KAX; I3KIKABHX Ae
nax/1%b/BHX; Hafivacued s HaM/QB/;LeM, ya-
1aBEK A ya/Ib/BEK; ypauHCTa ~s y/pb/ubC-
Ta; paspaxaHEi ~ /Db3Bb/HgHEA; agl;gue_
Jms A aci/ps/ueand, aci/p’/uens/idn/; ma-
10pev/ns/) /8/+ Tempo variations d%d not
influence the phenomena of "jakanje" and
" n‘.

5§§§E§Lin duration of consonants are less
essential as compared to those typical for
vowels, A number of phonetic changes affec
~ting consonants were not connected with
tempo variations. For instance the 519p11—
fication of consonant groups'accomponlgd
by weakening or loss of plosive and omis-
sion of somants were observed .alnly at a
fast tempo (cCTapHA crap/vb/; aTMac-
fepuad - arMacepr/aa/; anMoynyglﬂf.%n—
Mog/xuﬁ/; ZalaTHES A IaZaTH/HB/; Haa@i-
yacueit ~ Hauacmeid; yuacTkaml svydacKaMml;
yaoTIUH A uaclH; dAeKTpHyHacl {~seqeTphu-

gacmi )e At the seme time the simplifi-
cation of consonant clusters caused by vo=-
cal insertions and the loss of a word fi-
nal consonant was registered at all the
three speech tempo gradations ( Marus-

Se 48.4.2 139

||




MaclUs ~ MAI'yHMacCh; JAC ICT3CHDb A~ JACIC-
Tack, HaOpyXxaHacOh v HaANpyXaHacCh; ABAI-
nams A /ﬁﬁn/auuaug; CTBap3HEA ~s /CBT/-
BapoHHA; NangpdiHiyae ~~- nansapa-
/iue/ivae ). The speech tempo did not
influence the hardness and softness of
correletion of conscnants. In some cases
Tresidual ties of speakers with certsin
dialectal zones were reflected (packimyy-
ca ~ pa/c’k*/iryyes; immn ~ i/H'WH;
BHCEyKaMi ~v Biceukami; muxnixae ~ Bl-
kr1irkae, Jxaimems ~~ xinen ).
The data obtained permit to draw a con=
clusion that the comstitutional features
of a language (a dialect) are better pre-
sented with the tempo variations than
those having predominantly intonational
significance. They conform to the existing
notion about the stability of certain pho-
netical features at various speeds of pho-
nation and about the absence of direct
ties between changes in a speech.tempo
and word phonetics /9,70,11/,
A series of perceptional’ experiments, in
which 20 persons evaluated a tempo of
sound segments of various length (one to
twenty syllables) was carried out. Identi~
cal lexical sound units (phrases, word
groups, separate words), pronounced by
one and the same person at three various
templ were extracted from the experimen-
tal text, then assembled in pairs and in
triads (the distance between the segments
wad 0,2¢ between the pairs and triads =~
28) and was produced to the auditors to
indentify the tempo of each speech frag-
ment. Each speed stimulus produced was
repeated 72 times,
The analysis of the speakers ability to
indentify various prosodie qualities of a
phrase and its parts is necessary, because
objective characteristies of speed signal
and prosodic markers do not correspond to
each other directly. While it is easy to
single out objectively certain acoustic
parametres of a speech signal, it is inpo-
ssible to state definitely how their per=
ception and evaluation are carried out.
The obtained experimentsl data made it
possible to see to what degree the audi-
tors are able to compare different speech
segments according to their intonation
pattern using mainly one of its acoustic
parametres « a tempo.
It 1s found out that the tempo of a whole
phrase was identified better, than the
tempo of its separate fragments. The full
tempo was evaluated better, than the arti-
culatory one. The degree of deviation of
speed segments duration in quick and slow
tempo from the same units pronocunced at
an average tempo was compared to the iden=-
tification level of the produced segments,
The comparison showed that idemtification
was better whem the segments produced to
the auditors at a fast tempo were 4-7%
times shorter and at a slow tempo 10-12%
longer than the corresponding segments,

Such improvement of tempo identification

was observed when segments consisting of
6 to 18 syllables were identified.

The auditors identified better those seg-
ments pronounced at a fast tempo which
not only differed temporally, but were
also characterised by slightly increased
loudness and more expressive melidic pet-
terns. A phrase, pronounced in fast tempo

was characterised by a special marking of |

the first word, which didn't change the
melodical frame of the whole phrase.Stres
syllables of other words were shaped in-
dependently. A considerable rising-~fall-
ing tone movement was observed even in &
post-stressed syllable, marked out in a
special way. The total quantity of melo-
dical peaks was greater than in slow pro-
nunciation of the phrase., The perception
of a tempo by the auditors was based not
only on the evaluation of duration but on
other prosodic parametres as well /12/.
It provides thegrounds to state that the
language phenomena defined by the term
“Speech tempo™ is a complex one from the
point of view~of a language speaker and
duration is one of its constituents.
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