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Measuring Acoustical Parameters of English Words by the Position in the Phrases

o(;l: \;g TLkx

Byunggon Yang

ABSTRACT

The purposes of this paper were to develop an automatic script to collect such acoustic
parameters as duration, intensity, pitch and the first two formant values of English words
produced by two native Canadian speakers either alone or in a two-word phrase at a normal
speed and to compare those values by the position in the phrases. A Praat script was
proposed to obtain the comparable parameters at evenly divided time point of the target word.
Results showed that the total duration of the word in the phrase was shorter than that of the
word produced alone. That was attributed to the pronunciation style of the native speakers
generally placing the primary word stress in the first word position. Also, the reduction ratio
of the male speaker depended on the word position in the phrase while the female speaker
didn’t. Moreover, there were different contours of intensity and pitch by the position of the
target word in the phrase while almost the same formant patterns were observed. Further
studies would be desirable to examine those parameters of the words in the authentic speech
materials.

Keywords: English, words, phrases, duration, intensity, pitch, formant
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better — better service mother - mother country soap — soap opera
coffee — coffee break new - new measure sugar - sugar free
fine - fine arts paper — paper bag sweet — sweet dream
happy - happy hour picture - picture card toy — toy drama
love - love letter pretty - pretty girl water — water bird
magic - magic number road - road map yeast — yeast powder
mirror — mirror image sad - sad story young - young boy
2 o
alone - home alone girl — pretty girl music — country music
baby - sleeping baby hood - range hood noise - big noise
book — cook book hour - happy hour office — post office
box - music box letter - love letter ple - pizza pie
boy - lazy boy light - red light pool - car pool
cake - pound cake man - old man table — round table
center — shopping center model - role model talk - baby talk
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better 25 37 alone 22 52
coffee 24 33 baby 20 28
fine 29 24 book 32 24
happy 21 28 box 31 20
love 32 23 boy 25 24
magic 28 25 cake 19 40
mirror 12 12 center 16 22
mother 20 20 girl 26 31
new 37 26 hood 21 21
paper 20 29 hour 11 21
picture 29 44 letter 12 16
pretty 29 37 light 13 42
road 24 19 man 13 32
sad 27 22 model 10 12
soap 18 35 music 3 6
sugar 15 29 noise 10 17
sweet 14 40 office 18 12
toy 21 32 pie 8 17
water 23 12 pool 4 30
yeast 30 28 table 3 20
young 16 31 talk 0 23
g 24 28 P 15 24
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clearinfo
Create Strings as file list... fileList F:\wordfolder\*.wav
numberlist=Get number of strings
for 1 from 1 to numberlist
select Strings fileList
name$=Get string... i
Read from file... F:\wordfolder\'name$’
endfor
k=0.5%"1’
for j from 1 to k
pause Select a word to analyze...
word$=selected$(”Sound”)
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Edit
editor Sound 'word$’
pause Select the part to analyze...
Extract sound selection (time from 0)
Close
endeditor
worddur=Get total duration
worddurms='"worddur’*1000
Remove
pause Select a phrase to analyze...
phrase$=selected$("Sound”)
Edit
editor Sound 'phrase$’
pause Select the part to analyze...
Extract sound selection (time from 0)
Close
endeditor
phrasedur=Get total duration
phrasedurms="phrasedur’*1000
Remove
phraseratio=((’ worddur’ - 'phrasedur’)/’ worddur’)*100
print 'word$’’'tab$’’ worddurms:0''tab$’'phrase$’ 'tab$’ phrasedurms:0’'tab$’
<S8l A4 A2 >Reduction:’tab$’ 'phraseratio:0’'tab$’ %' newline$’
endfor
fappendinfo F:\wordfolder\durOut.txt
select Strings fileList
Remove
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clearinfo
name$=selected$("Sound”)
Edit
editor Sound 'name$’
pause Select the part to analyze...
Extract sound selection (time from 0)
Close
endeditor
Rename... word
select Sound 'name$’
Remove
Create Sound... start 0 0.1 44100 0
select Sound word
Copy... main
Create Sound... end 0 0.1 44100 0O
select Sound start
plus Sound main

125
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plus Sound end
Concatenate
Scale peak... 0.99
select Sound chain
dur=Get duration
maindur="dur’'-0.22
step="maindur’/100
start=0.105
finish="dur’-0.12
select Sound chain
To Pitch (ac)... 0.005 65 3 yes 0.03 0.45 0.01 0.35 0.14 500
grandavi0=Get mean... start finish Hertz
grandsdfO=Get standard deviation... start finish Hertz
select Sound chain
To Formant (burg)... 0 5 5000 0.0256 40
grandavfl=Get mean... 1 start finish Hertz
grandsdfl=Get standard deviation... 1 start finish Hertz
grandavf2=Get mean... 2 start finish Hertz
grandsdf2=Get standard deviation... 2 start finish Hertz
select Sound chain
To Intensity... 100 0 yes
print 'name%$’ 'tab%’’dur:3’'newline$’
print Time’tab$’db’tab$’fm0’tab$’ fml’tab$’'fm?2’'tab$’ 'newline$’
timer="start’
i=1
while '1'<101
timeron="timer’ -0.01
timeroff="timer’ +0.01
timerwide="timer’ +0.03
if timerwide>'finish’
timerwide="finish’
endif
select Pitch chain
avf0=Get mean... timeron timeroff Hertz
sdfO0=Get standard deviation... timeron timeroff Hertz
wideravf0=Get mean... timeron timerwide Hertz
widersdf0=Get standard deviation... timeron timerwide Hertz
if wideravfO=undefined
wideravfO="grandavf0’
endif
if widersdfO=undefined
widersdfO='"grandsdf0’
endif
if avfO=undefined
avi0="widerav{0’
endif
if sdfO=undefined
sdf0="widersdf0’
endif
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fOhigh="avf0’+2*'widersdf0’
fOlow="av{0’ -2*"widersdf0’
fm0=Get value at time... timer Hertz Linear
if fmO=undefined
fm0=0
elsif fm0>'fOhigh’ or fm0<'fOlow’
fm0="av{f0’
endif
select Formant chain
avfl=Get mean... 1 timeron timeroff Hertz
sdf1=Get standard deviation... 1 timeron timeroff Hertz
avi2=Get mean... 2 timeron timeroff Hertz
sdf2=Get standard deviation... 2 timeron timeroff Hertz
wideravfl=Get mean... 1 timeron timerwide Hertz
widersdf1=Get standard deviation... 1 timeron timerwide Hertz
wideravf2=Get mean... 2 timeron timerwide Hertz
widersdf2=Get standard deviation... 2 timeron timerwide Hertz
if wideravfl=undefined
wideravfl="grandavfl’
endif
if widersdfl=undefined
widersdfl="grandsdfl’
endif
if wideravf2=undefined
wideravf2='grandav{2’
endif
if widersdf2=undefined
widersdf2="grandsdf2’
endif
if avfl=undefined
avfl="wideravfl’
endif
if sdfl=undefined
sdf1="widersdfl’
endif
if avf2=undefined
avf2="wideravf2’
endif
if sdf2=undefined
sdf2="widersdf2’
endif
flhigh="avfl’+2x"sdf1’
fllow="avfl’'-2*"sdfl’
f2high="av{2' +2+"sdf2’
f2low="avf2’ -2*"sdf2’
fml= Get value at time... 1 timer Hertz Linear
if fml=undefined
fml="avfl’
elsif fm1>'flhigh’ or fml1<'fllow’
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fml="avfl’
endif
fm2= Get value at time... 2 timer Hertz Linear
if fm2=undefined
fm2="avf2’
elsif fm2>'f2high’ or fm2<'f2low’
fm2="av{2’
endif
if fm0=0
fm1=0
fm2=0
endif
select Intensity chain
db=Get mean... timeron timeroff dB
print 'timer:3’'tab$’'db:0’'tab$’ ' fm0:0’'tab$’ 'fm1:0’'tab$’ ' fm2:0’ 'newline$’
timer="timer’ +’step’
i='1'+1
endwhile
fappendinfo F:\wordfolder\acousticOut.txt
select Sound word
plus Sound start
plus Sound main
plus Sound end
plus Sound chain
plus Pitch chain
plus Formant chain
plus Intensity chain
Remove
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