
3. Statistical survey of the Data of Basic Syllables (DBS)

3.1. General features of the DBS

It was mentioned in the previous chapter that the DW contains 24135 syllable

tokens. The number of different syllables, however, is as low as 2701. They are

called basic syllables, and they form the Data of Basic Syllables (DBS). Thus,

each syllable in this data occurs only once.

In terms of etymology, the DBS is divided into ¡¡¡o groups: the Data of

Persian Syllables (DPS) and the Data of Non-Persian Syllables (DNPS). tf a

syllable is found in an etymologically Persian word in the DW it belongs to the

DPS even if it is also found in a word of non-Persian origin. Only those syllables

that are not found in etymologically Persian words belong to the DNPS.

The following list shows the etymological sources of the basic syllables,

the number of syllables that each source has contributed, and the percentage.

Source

Persian
Arabic
French
Multi-contributor
Turkish
English
Russian
Hindi
Greek
Chinese
Total

No. of syllables

l3 l5
l09l
t62
92
25
lt
2
I
I
I

270t

o/o

48.69
40.39
6.00
3.41

0.93
0.41
0.07

0.03
0.03
0.03

100.00
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Some of the basic syllables are shared by more than one contributing

language in the DW. They are called multi-contributor syllables. For example, the

syllable /deV is found in etymologically Persian, Arabic, French, Greek and

English words. Most of such syllables are included in the DPS. In the list above,

only those multi-contributor syllables that belong to the DNPS are listed as a

separate group.

Table 3.1 shows the number of different qpes of basic syllables (CV,

CVC, CVCC) and their percentages in the DBS, as well as in the DPS and the

DNPS. The t¿ble shows that CVC is the most common t¡pe of basic syllable in

every group of data: its percentages range from 630/o to almost 70%. The next

common basic syllable t¡pe is CVCC, with percentages ranging from 20olo to

36Yo.lts proportion is lowest in the etymologically Persian data and highest in the

etymologically non-Persian data. The number of CVCC syllables in the DNPS is

505, i.e. nearly twice as many as in the DPS, which is 267. The least common

basic syllable type is CV: its proportion is l0% of the DPS, 5% of the DBS, and

less than a half percent of the DNPS.

Table 3.1 ín the DNPS andDBS

Since Persian has 23 consonants and 6 vowels, the maximal number of
basic CV syllables that could occur in Modern Persian is 138 (= 23x6). Likewise,

the maximal number of basic CVC syllables is 4416 1: 23x6x23), and the

theoretical maximum of different CVCC syllables is 73002 (:23x6x23x23). This

makes 77556 possible basic syllables altogether. As we have seer¡ only a fraction

of these, 2701 basic syllables, are found in the data. Table 3.2 compares the

actual numbers of basic syllables found in the DBS to the theoretical maximum.

The table shows that all but one of the theoretically possible 138 CV syllables are

Percent
5.04%

66.43%

28.53%

100.00%

DBS

No. of syllables

t37
t792
772

270t100.00%

Percent
0.36%

63.20%

36.440/o

DNPS

No. of syllables

5

876

505

1386

Percent

2030%
100.00%

t0.04%
69.66%

DPS

267

l3l5

No. of syllables
t32
916

Iotal

cv
cvc
cvcc
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actually found in the data, i.e. the language uses 99% of the possibilities offered

by the system. The number of CVC syllables in the DBS is 1792,which is 56% of
the theoretical maximum. But only l% of the maximal number of possible basic

CVCC syllables actually ocfllrs in the language. There is a dramatic decrease in

the possible occurences when the complexity of the syllable increases. The most

simple syllable structure, CV, allows relatively few different sequences, but

practically all of them are used in the language. The more complex syllable

structure, CVC, allows considerably more sequences, but no more than a little

over half of them a¡e used in the language. Finally, the most complex syllable

type, CVCC, allows a vast number of theoretically possible different sequences,

but only one per cent of these are found in the data. One explanation for the

unused possibilities (gaps) is phonotactic conshaints imposed by the language,

i.e. certain kinds of segnent sequences are not allowed. Phonotactic constraints

of Modern Persian will be discussed in detail in Chapters 5 and 6. However,

phonotactic constraints do not account for all gaps of which a great number are

simply accidental.

Table 3.2: Maximal number of possible syllables for each syllable type, frequencies of
each in the and out the maximal

Appendix 5 gives an etynologically coded list of basic syllables and their

frequencies in the DW, in a descending order of frequency. If we take the twenty

most frequent syllables from Appendix 5, and their frequencies, we get the

following list:

Tot¡l
cvcc
cvc
cv
Svllable tvoe

77s56
73002
44t6
138

M¡ximum

2701
772
t792
137

DBS

3.53
1.05

s6.49
98.55

7o of maximum
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FrequencySyllable Syllable

11. lval
12. lrel
13. /?ât

14. lmal
15. /le/
16. /sa/
17. nal
18. /ba/
19. /sä/
20. lnäl

Frequency

2tt
208
196

r88
t72
158

158

155

t47
t37

590
584
389

288
239
235
233
23t
229
229

/tä/
/mo/
/7al
/te/
/de/
/mä/
/ra/
/dätl
/nal
/ne/

l.
,
3.

4.
5.
6.
7.
8.
9.
10.

As the list shows, the frequencies decrease very rapidly: no. I has a

frequency of 590, while no 20. has a frequency of 137. According to Appendix 5,

altogether 1060 basic syllables (about 40%o of the DBS) have a frequency of one

in the DW, and 1953 basic syllables (about 73Yo)have a frequency of five or less

in the DW. All but one of the top twenty syllables are of the type CV. The high

frequency of the exceptional syllable, ldän/, no. 8, is mainly due to the fact that,

among other things, it is found in infrnitives.

The distribution of the three syllable types (CV, CVC, CVCC) as a

function of their ordinal number.3eis shown in Figure 3.1. The list of basic

syllables in Appendix 5 is divided into 27 groups, so that each group contains 100

syllables, except for the last group, which contains 101 syllables. The first group

contains one hundred most frequent syllables, i.e. the syllables with ordinal

numbers from I to 100, the second group contains the syllables with ordinal

numbers from l0l to 200, etc. The curves in Figure 3.1 show how the one

hund¡ed syllables in each group are distributed among CV, CVC and CVCC

syllables.

The ordinal number is meant to reflect the frequency of the syllabte: the most frequent
sytlable has the number l, the syllable with the next highest frequancy has the number
two, etc. However, there is no one-to-one conespondence between the ordinal number of
the syllable and its frequency, because several syllables can have the same frequency. ln
such cases the syllables are listed alphabetically, and the ordinal number is assigned
according to the alphabetical order.

39
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Figure 3.1: Dßtribution of CY, CVC and CVCC syllables in the DBS

r00

saaaaaEaaï+eiççÞç9
oôôêoêêê
FNO=6QÈ6

-CV 
*CVC *CVCC

Figure 3.1 does not mention the frequencies of the 2701 syllables in the DW, but

we can add some figures on the basis of Appendix 5 to show the rapid decrease

of frequencies: in the first goup (1-100) frequencies range from 49 to 590, in the

second group (l0l-200) from 49 to 22, in the third group (201-300) from 22 to

14. In the middle of the eighth group (701-800), syllable frequency has gone

down to five, and starting about the middle of the seventeenth group (1601-1700;

starting from no. 164l), all the remaining syllables have the frequency of one in

the DW. Figure 3.1 shows that of the 100 most frequent syllables, 75 are CV

syllables. This is nearly half of all the 137 CV syllables in the DBS. The

remaining 25 of the top one hundred are CVC syllables. In the next group, i.e.

syllables with ordinal numbers 101 to 200, the number of CV syllables is reduced

to 32, while the number of CVC syllables has risen to 66. Altogether 107 CV

syllables, about 80% of all the basic CV syllables, are among the 200 most

frequent syllables. In the interval between 300 and 1700, CVC is the dominant

t¡,pe, with a proportion of 9Ùo/o or more in several groups, and CVCC is the

second in most groups. In the interval between 1700 and 2700, where syllable

frequency in the DW is one, CVCC is the dominant tlæe in almost all groups,

with a proportion of 60-70Yo, and CVC takes the remaining 40-30%. There are

practically no CV syllables in this interval. In other words, CV syllables are
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mainly high-frequency syllables, and CVCC syllables tend to have low

frequencies, while CVC syllables range over the whole frequency scale.

The rest of this chapter describes the DBS on the level of segments and

segment classes. Comparisons will be made between the DBS and the DIW.

Frequencies of segments and segment classes will also be compared between the

et¡anologically Persian and non-Persian data. No attention is paid here to the

syllable 6'pe, the analysis of which will be taken up later, in chapters 4-6.

3.2. Consonant frequencies

The syllables in the DBS contain 6038 consonant tokens. Consonant frequencies

are given in Figure 3.2. The proportions of consonants range from 8.78% for /r/
to 0.7IYo for /i,1. Consonant frequencies are somewhat more evenly distributed in

the DBS than in the DW (see Figure 2.2). Sonorants have high frequencies, and

four of the five sonorants are among the top six consonants in the DBS. Of the

fricatives, /s/ is the most frequent one, and dentals have the highest frequencies of
stops.

Figure 3.2: Frequencíes and percentages of consonants in the DBS (DO = in
Descending Order)

pbtdksG?õi f vsz 5ãXhrlmny
5.48o/o

3.360/o

100.000¿

I)û r>s>t>m>l>n>d>b>?>z>h>ð>k>c>Þy>X>j>v>g>p> õ>ã

8.78o/"1 m

6.000/ol y

6.24o/ol

4.42o/ol j 13.3r%l s 16.72%l i l0.7to/ol r
4.67'/ol Í 14.32o/ol z 14.60%l x ll.l3o/ol I

l.l8%l v 12.73o/ol é 14.4%l h 14.59%l n

5.38%l c
4.44%1 7

t.92%l ë

t.89%l d

5.10elol k
6.36Yol s,

p

b

t

Figure 3.3 compares the percentages of the consonants in the DBS and the

DW. The white column means that the consonant has a bigger proportion in the
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Drü/, and the shaded column indicates that the proportion is bigger in the DBS.

The figure shows that th¡ee of the sonorants, h, m, n/, and three stops , /t, d, ?/,

have a higher percentage in the DW. This means that they are common (also) in

higher-frequency syllables in the DW.

Figure 3.3: Comparßon of the percentages of the consonants in the DBS and Dll/
t2%

l0 o/o

I o/o

6 o/o

4 o/o

2Yo

0 o/o

p b t d k gG ? ð i f v s z 3 i;X h r I mn Y

--+DW -o-DBS

Figrre 3.4 gives the frequencies and percentages of different mafiner

subclasses in the DBS. Stops and fricatives are the most frequent subclasses, each

of them taking roughly one third of the consonant tokens. Liquids cover about

15% and nasals 12%.

Figure 3.4: Frequencies and percentages of dffirent manner subclasses in the DBS
Sa.tt

t¡.¡t%
Affr¡..1..

a-ar*

C lld.
t.3au.

lI¡¡.1¡
tt.7t% L¡q¡¡dr

ra-t¡g

f.¡.¡alr..
¡ l.¿ó*

2061

271

r 900

E92
708

203

Stops Affricates Fricatives Liquids N asals G lide
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The proportions of different manner subclasses in the DBS are compared

to those in the Drü in Figure 3.5. The white column indicates that the proportion

is bigger in the DW, and the shaded column indicates that the proportion is bigger

in the DBS.

Figure 3.5: Comparßon of percentages of the manner subclasses in the DBS and the
DW

40o/o

35%

30%

25%

20o/o

15 o/o

t0%

5%

0%

Stops Afticates Fricatives Liquids Nasals Glide

--¡-DW --e-DBS

Figure 3.5 shows that nasals have a clearly higher percentage in the DW,

while the proportion of fricatives is considerably bigger in the DBS. This implies

that a great number of fricative tokens are found in low-frequency syllables,

while higher-frequency syllables contain a considerable number of nasals.

Of the major manner classes, obstruents have a proportion of 70.t3% in

the DBS, and sonorants have a proportion of 29.860/o. These percentages are

somewhat different in the DW in which obstn¡ents have 64.130/o and sonorants

35.88% of consonant tokens. As we saw above in Figure 3.5, it is mainly

fricatives and nasals that account for the fact that the major subclasses have

different proportions in the two data.

Figure 3.6 presents the frequencies of place classes in the DBS. Dentals,

with a proportion of 44Yo, are the biggest group. Labials, with a proportion of
roughly 2OYo, come next, and velars are the smallest group.
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Figure 3.6. Frequencies and percentages of place classes in the DBS

53

Dcnt¡lrLrbl¡lt
19.524.

Glo!a¡lt
9.26./. UYül¡r¡

7 -75./.
Vch¡¡
636./.

Pda¡¡lJ
It.OzV.

Labials Dentals Palatals Velars Uvulars Glottals

Figure 3.7 compares the percentages of place classes in the DW and DBS.

A white column indicates a higher percentage in the DW, whereas a shaded

column means that the percentage is higher in the DBS. The fïgure shows that the

percentage of dentals is higher in the DW, i.e. syllables with higher frequencies

favour dentals. On the other hand, palatals and also uwlars have a somewhat

bigger proportion in the DBS. This means that consonants of these place classes

are more cornmon in low-frequency syllables. However, the differences are not

great; the descending orders of place class frequencies in the DrW and the DBS

are the same with two exception (see Figures 3.4 and 2.4), namely, glotüals and

palatals are in opposite orders.

Figure 3.7: Comparison of the percentages of the place classes ín the DBS and the Dll¡
50 o/o

45 o/o

40 o/o

3s%
30 o/o

25 o/o

20 o/o
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t0%
5 o/o

0%
Labials Dentals Palatals Ve lars Uvulars Glottals

14.Ot h

I 179

2662

786

384 468 559

dentals > labials > ) uvulars > velars

--+-DW *DBS
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Since the frequencies of consonant classes reflect both the frequencies of
their member consonants and also the number of consonants in the class, the

average frequencies per consonant in each class were calculated in addition. The

averages are given in Tables 3.2-3.5. We see that the average frequency of a
sonorant is clearly higher than that of an obstruent, even though sonorants as a

group comprise only 30% of consonant tokens. Table 3.4 shows that two sonorant

subgroups come first: liquids have the highest average frequency and nasals the

next highest. After them come stops and fricatives. Finally, Table 3.5 indicates

that among the place classes, dentals have the highest average frequency. In other

words, dentals are the most common place class, no matter whether it is measured

by average frequencies per consonant or by frequencies of consonant tokens in

the place class. The second group in average frequencies is glottals - they are

fourth when measured by the frequency of all tokens in the class. The third

highest average belongs to labials.

Table 3.2. manner classes in the DBS

Table 3.3. vs. voiceless obslruents in the DBS

Table 3.4. manner subclasses in the DBS

Table 3.5. classes in the DBS

3.3. Vowel frequencies

Figure 3.8 presents vowel frequencies and percentages in the DBS. We see a

similar phenomenon in vowels as we saw in consonants in the DBS, frequencies

are more evenly distributed in the DBS than in the DW. The percentages of

Sonorants
360.6

Obstruents
235.2

Voiced obstruents
212.75

Voiceless obstruents
253.3

Glide
203

Nasals
354

Liquids
446

Fricatives
237.5

Affricates
135.5

Stoos
258

Glottals
279.5

Uvulars
234

Velars
192

Palatals
t57.2

Dentals
380.2

Labials
235.8
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vowels range from2So/o for läl to l}Vo for /r¡/. (The corresponding figures in the

DW are SlYo for lâl and 5Yo for /u/, see Figure 2.5.) Close vowels have the lowest

frequencies, the open vowel /a/ has the highest frequency, and the rest - mid

vowels and the other open vowel /a/ -have frequencies in between. Thus, there is

a correlation between vowel frequency and sonority, but it is weakened by the

fact that /a/ is an exception, resembling a mid vowel in terms of frequencies.

However, instead of treating the vowels fis one grouP, we can also treat them as

two separate groups consisting of short (lë1, e, o/) and long (/a, i, u./) vowels.

There are no exceptions now: in each group, the frequency decreases as the

sonority decreases.

Fignre 3.8: Frequencie-s and percentages ofvowels ín the DBS

a a e o I u

DO:ä>e>o>a>i>u

Figure 3.9 compares the percentâges of the vowels in the DBS and the

DW. A white column means that the vowel has a bigger proportion in the DW,

while a shaded column indicates that the proportion of the vowel is bigger in the

DBS. The figure shows that the top three vowels, la, iL, el and especially lal,have

a bigger proportion in the DW. In other words, they are more common in higher-

frequency syllables. The rest, lo, i, u/, have bigger proportions in the DBS. This

means that they occur more in lower-frequency syllables.

t 15.99'h

o 16.07'/o

e 17.14'/o

767

432 4?t 434
322 275

u l0.l

| 28.40'/o

i ll.92o/"
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Figure 3.9: Comparison of percentages of the vowels in the DW and the DBS

Figure 3.10 gives frequencies of vowel classes and their percentages of
vowel tokens in the DBS. The figure shows that open vowels have the biggest

percentage and close vowels have the smallest percentage, that front vowels are

more frequent than back vowels. and that short vowels are more frequent than

long vowels.

3.10. and vowel classes ín the DBS

Short LongFroot B¡ckOpen MH Clo¡e
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3.4. Phoneme frequencies and etymology

3.4.1. Consonants

DPS

It was mentioned before that the data of etymologically Persian syllables (DPS)

consists of 1315 syllables. They contain2766 consonant tokens, which is 45.81%

of the total number of consonants in the DBS. Figure 3.ll gives consonant

frequencies in the DPS, together with their percentages. The figure shows that the

top two are sonorants, namely, /r/ and /n/.The highest frequencies in the fricative

group belong to /V and lsl, and the most frequent stops in the DPS are the two

dentals and the voiceless velar lW.

Figure 3.ll: Frequencies and percentages of consonants in the DPS

pb t dkCG?õi f v s zð ãXh¡ lmnY

DO: r>n> s>t>s>d> k>m>l>b>x>z>h>g>p> Þi>y>c>v> õ> ?> ¿
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k
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4.37%l r.
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0.90%l r 110.0¡"/o
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n

to0.o00l¡

2.49o/o

7.52o/o

Figure 3.12 shows frequencies of manner subclasses and their percentages

in the DPS. The biggest groups are stops (34%) and fricatives (32%). The

proportions of all manner subclasses are practically the same as in the DBS (see

Figure 3.4).
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Figure 3.12: Frequencíes and percentages of manner subclasses ín the DPS

Stop¡

^ffrlcrtc.1.ts.hGlldc
7.19'/¿

N¡¡d¡
12./U.A Llquldr
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DO: stops > fricatives > liquids > nas¿ls > ¡fticates > Elide

The frequencies and percentages of different place classes are given in

Figure 3.13. The figure shows that dentals, with a proportion of 45o/o, are by far

the biggest group, while the percentåges of the rest mnge from 18% (abials) to

6% (glottals). There are some (but not great) differences between the DPS and

the DBS in the percentages of the lower-frequency place classes, e.g. velars have

a bigger percentage in the DPS (9%) than in the DBS (6%), while the case of the

glottals is the opposite (6% in the DPS; 9o/oin the DBS).

31.59'/o

FrLrt¡vct
tl.t1'/¿

11.7Ag.

Figure 3.13: Frequencies and percentages ofplace classes in the DPS
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DNPS

It was mentioned before that the data of non-Persian origin (DNPS) consists of

1386 syllables. They contâin 3272 consonant tokens, which is 54.19% of all

consonant tokens in the DBS. Figrne 3.14 presents the frequencies and

percentages of the consonants in the DNPS. The figUre shows that the most

frequent consonant is /r/, as it is in the DPS and DBS, but there are some others

that are nearly as frequent,i.e. ll/,/V and fll. On the other hand, four consonants

are quite uncommon in this data, namely /p/, lgl, lé1, and /ù,/, each having a

proportion of less than l%.

Figure 3.14: Frequencies and percentages of consonants in the DNPS

pb t dkCG? ði f v s zð ¿Xhr lmnY

DO: r> s>?>l>t>G>m>b>Þn>h>z>d>y>j>k>v>3>x>p>ã>g> ð

t
b
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6.42o/ol g
s.50%l k
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3.!6a/ol ?

4.74o/ol C,

0.31%l v
7.O60/ol f
6.27o/ol i

3.t8p/ol å 12.694/"1 h

5.44o/ol z 14.8o%l X

3.88%l s l7.l2o/ol i:

5.10%l m
2.260/ol I

O.55Yol t

5.96%l

7.01%l y
7.73o/ol n

4.to%
5,17ø/"

Figure 3.15 displays frequencies of manner subclasses and their

percentages in the DNPS. We see that stops (35%) and fricatives (31%) are the

biggest groups. The percentages of the rest range from 15% (liquids) to 4yo

(affricates and the glide each).

4



60 3. Statístical surnEt of the Data of Basic Syllables (DBS)

Figure 3.15: Frequencies and percentages of manner subclasses in the DNPS
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Figure 3.16 presents frequencies and percentages of place classes in the

DNPS. Dentals are the biggest group, with a proportion of 43Vo, and labials are

the next biggest group (2L%). The percentages of the rest range from l2olo

(glottals and palatals each) to 4% (velars).

Figure 3.16: Frequencies and percentages of place classes in the DNPS
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Comparíson

Figure 3.17 compares consonant frequencies in the DBS and DNPS. A shaded

column means that the consonant frequency is higher in the DNPS and the white

column indicates that the frequency is higher in the DPS. We can recall here that

54Yo of consonant tokens in the DBS come from the DNPS and 460/o from the

DPS. If frequencies were distributed evenly we would expect these proportions to

hold for each consonant, i.e. we would expect only shaded columns (and rather

small ones) in the picture. However, this is not the case, as the figure shows. Ten

consonants have a white column, i.e. their frequencies are higher in the DPS. In

some of them, e.g. lgl 
^nd/ð/, 

almost all økens come from the DPS. In the rest of

the consonants, tokens of non-Persian origin are in the majority (shaded

columns), but the percentages of tokens can be considerably more than 54olo, as

e.g. in /c/ andlT/.

Figure 3-17: Comparison of consonantfrequencíes in the DPS and DNPS
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We can see the percentages of DPS vs. DNPS in Figrre 3.18. It shows that

only ltl fits the ratio 54Yo46%o, and lbl and /m/ come close to it. At one extreme,

over 85o/o of the tokens of lgl and /Õ:/ and 74%o of the tokens of lpl come from
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etymologically Persian data. At the other end, more thanT6Yo of the tokens of lal
and l?/ come from loanwords.

Figure 3.18: Comparßon of consonant tokens in the DPS and DNPS
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Figure 3.19 compares frequencies of mâ¡rner subclru¡ses in the DPS and

the DNPS. It shows that, except for affricates, the frequencies of all other manner

subgroups are higher in the DNPS.

Fignre 3.I9: Comparison offrequencies of the manner subclasses in the ÐPS andthe
D/VPS
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Figure 3.20 gives the percentages of consonant tokens in different manner

subclasses coming from the DPS vs. the DNPS. The figure shows that the

proportions correspond very well to the ntio 54Yo46Yo in the three biggest

subclasses (stops, fricatives, liquids). Moreover, the figUre suggests that the lower

the frequency of the class, the more the proportions deviate from the ratio. Thus,

in the least frequent group, the glide, the ratio is 66To (DNPS) - 34% (DPS).

Figrue 3.21 shows the percentages of DPS vs. DNPS tokens in major

manner classes. We see that the ratto 54Vo4ó% holds perfectly for both classes.

The figure also shows that voiced and voiceless obstn¡ents come close to the

ratio.

Figure 3.20: Percentages of manner subclasses in DPS and DNPS
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Figure 3.21: Percentages of consonant tokens of Persìan vs. non-Persian origin of
manner classes and voicless/voiced obstruents in the DBS
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Figure 3.22 conryarcs the DPS and the DNPS with respect to the

frequencies of different place classes. The figure shows that the frequencies in
the DNPS are higher in all but two classes, velars and palatals.

Figure 3.22: Comparßon offrequencies of the place classes ín the DPS md the DNPS
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Figure 3.23 shows the percentages of place classes in the DPS and DNPS.

The biggest goup, dentals, comes close to the ratio 54o/e46Vo. All the other

groups deviate from it more or less. The biggest deviations a¡e formd in glottals,

where the majority of tokens come ûom loanwords (71% DNPS -29% DPS), and

velars, where the majority of tokens comes from et)'nologicalþ Persian words

(32% DNPS - 680/o DPS).

Figure 3.23: Percentages of place classes in the DPS ntd DNPS
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It is interesting to see that the big consonant classes both in the DPS and

the DNPS conform to the 46%-54% ratio, even though there are deviations in the

smaller classes, A great amount of deviation from the average 54%46% is seen

on the level of individual consonants. Manner subclasses show only small

deviations, and major manner classes fit the ratio perfectly. Only some place

classes, such as velars and glottals, show clear deviations from the ratio, but these

arc small (with two members only in each).

3.4.2. Vowels

We have seen that the DBS consists of 2701 syllables, of which l3l5 (48-69%)

syllables come from the DPS and 1386 syllables (51.31%) come from the DNPS.

Since each syllable has one vowel, the figrues also represent the numbers of

vowel tokens in each tlpe of data. Figrne 3.24 gives the frequencies and

percentages of vowels in the DPS and the DNPS. The figure shows that

frequencies are more evenly distributed in the DPS, with the percentage of

vowels ranging from 27Yo to l2o/o; the corresponding fïgures in the DNPS are

30% and 9Yo.ln the DPS, open vowels have the highest frequencies, and close

vowels have the lowest frequencies. Thus, there is a high positive correlation

between vowel frequency and sonority. The DNPS shows a similar tendency, but

/a/ is anexception having the second lowest frequency, i.e. it is like a close vowel

in terms of frequencies. We now see that the exceptionally low frequency of la/ n
the Data of Basic Syllables is due to the small proportion of this vowel in

loanwords.

Figure 3.24: and the DNPS
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Figure 3.25 compares frequencies of vowel classes in the DPS and the

DNPS. A white column indicates that the vowel is more frequent in the DPS, and

a shaded cohmm shows that the vowel is more frequent in the DNPS. Since 5l%
of vowel tokens come from the DNPS, we could expect short shaded columns for
all vowels, provided that the ratio 5l%-49% shows up for each vowel. However,

the figure shows that two vowels in partiorlar, /a/ and lel, deuate clearly from the

average: lal has a lower frequency in the DNPS and lel has a higher frequency.

The figure also shows that lv/ is more frequent in the DPS than the average

percentage (49%) presuppose s.

Figure 3.25: Compußon ofvowelfrequencies ¡n the DPS afld the DNPS
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Figure 3.26 shows what percentages of the tokens of each vowel come

from the DPS vs. the DNPS.

3.26: Percentages ofvowel tokcns in the DPS and DNPS
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According to the Figure 3.26, only /il comes close to the ratio SlYo of DNPS

tokens - 49% of DPS tokens. The greatest deviations from the ratio are seen in

the proportions of /a/ (DNPS 35% - DPS 657o) and lel ( DNPS 62% - DPS 38%).

Frequencies of vowel classes in the DPS vs. the DNPS are compared in

FigUre 3.27. Ashaded column indicates that the frequency is higher in the DNPS.

The exceptionally low frequency of lal and the rather high frequencies of /e/ and

/ã/ n the DNPS, as well as the relatively high frequency of /t¡/ in the DPS, are

clearly reflected in the vowel gloups; only mid vowels have a higher frequency in

the DNPS, while both open and close vowels are more frequent in the DPS. Front

vowels aI€ more frequent in the DNPS, back vowels in the DPS. Finally, short

vowels (!ä, e, i/) are more frequent in the DNPS, and long vo\ryels in the DNPS.

The difference between the frequencies of short vs. long vowels is particularly

big in the DNPS, where the number of short vowel tokens is more than twice the

number of long vowel tokens.

Figure 3 -27 : Comparison of thefrequencies of vowel classes in the DPS and the DNPS
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Figure 3.28 shows the percentage of tokens in various vowel classes

coming from the DPS vs. the DNPS. The figure shows that all groups deviate

more or less from the average 5l% of DNPS tokens and49%;o of DPS tokens. The

greatest deviations are found in the class of mid vowels (59% of DNPS tokens -

4l%o of DPS tokens) and in long vowels (42% of DNPS tokens - 58% of DPS

tokens).
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Figure 3.28: Percentages of vowel classes ín the DPS and DNPS
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