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INTRODUCTION 

Putting phonological rules to the test o� real speech may be a 

precarious enterprise. Too often we have to conclude that the 

results of experimental phonetic research do not confirm or ex

plain phonological intuitions. However the availability of a 

large quantity of phonetic research data presents a challenge 

and a chance to eradicate part of the mutual suspicion of phone

ticians and phonologist with respect to their work. 

The phonetic work on Vowel Contrast Reduction (Koopmans-van 

Beinum, 1980) offers the possibility of such testing because of 

the existence of a great amount of perception data. 

Several authors on phonology (cf. Booij, 1981) mention the fact 

that words with a low frequency of occurrence will not produce 

vowel reduction as soon as words with a high frequency of occur

rence, and, besides, that vowel reduction is related to grammati

cal word class as well. To make the notions low and hig h frequen

cy manageable and to make testing of these rules possible, the 

original speech material of Koopmans-van Beinum (1980), existing 

of unstressed words and syllables in free conversation of four 

speakers (two male and two female) was categorized in grammatical 

·"·ord classes in the present study. For this purpose words were 

grouped in the closed category of function words at one hand and 

the open category of content words at the other (cf. Bolinger, 
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1975; Clark and Clark, 1977; Bloom and Lahey, 1978) . The function 

words, a class of improductive parts of speech, expose a substan� 

tially higher frequency of occurrence than the class of productive 

parts of speech, to which the content words belong. 

Thus we can try to test the hypothesis that, in Dutch, function 

words will expose more vowel contrast reduction than content words 

will do. Zwicky (1972) and Dressler (1974) among others put for

ward this phenomenon for other languages as well. 

METHODS 

In the perception tests of the original study on vowel contrast 

reduction the task of the listeners has been, among other things, 

to identify vowel sounds segmented from free conversation as one of 

the twelve Dutch vowels. Here it turned out that only 33% of the 

vowels could be identified correctly, that is to say in accordance 

with the vowel intended in the word. In the present study we estab

lished for each of the vowel sounds from which word it had been 

segmented and to which word class this word belonged. Besides we 

knew of each vowel sound the percentages of correct or incorrect 

identifications. Since false identifications as such don't say 

anything about the degree of contrast reduction� this category was 

divided in [oe]- responses at the one hand (in which the vowel [oe] 
and the schwa have been put on a par, because acoustically they are 

nearly identical in Dutch) all other false identifications were 

grouped together at the other hand. 

In this way the first group can be considered as representing com

plete vowel contrast reduction whereas the second group represents 

a slight degree of reduction. From an acoustic viewpoint the second 

group of responses is situated between the intended vowel and [oe] 
(cf. Koopmans-van Beinum, 19SO). So in the present study the re

sponses are divided into three categories: (I) not reduced, ( 2) 

slightly reduced, and (3) strongly reduced. In these three categor

ies the scores are classif ied as follows: 
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(1) given res ponse = intended vowel 

(2) given response :f intended vowel or [oo J 
(3) given res ponse [oe J 

Words containing the vowel [{6] as in the Dutch word beuk, and 

words containing the vowel [ce] as the Dutch word buk, although 

being part of the original perception data, are left out of the 

present study since they might distort the results because of the 1 

amount of [oe ]- respons es to be expected • .  ·· 

Thus the total number of words involved in this study amounts to 

400 (viz. 4 s peakers x 10 v owe ls x 10 word s per vowel). The num

ber of listeners in the original vowel identification test has 

been one hundred; together this resulted in 400 x 100 = 40.000 

scores. Since the acoustic measu rements (Koopmans-van Beinum, 

1980) proved that differences in duration between the so-called 

long vowels and short vowels in Dutch are minimal when appearing 

in unstressed position in free conv er s ation, we reckoned [�]-, 

[a]-, an d [I]- respom�es among the correct identifications as 

well, where respectively [o], [a], and [e] were intended. 

RESULTS 

Table I renders the di s tribu tion of the responses in the three re

•sponse ca,tegories for content words and for function words. The 

hypothesis of a relatively equal distri\;>ution. among the categories 
' ,. ', ;_: 

can be tested by means of a x2-test for two or more. test samples 

Table I. Absolute numbers and percentages of given identifications 
distributed over the three r esponse categories for content 
words and for function words, averaged over JOO listeners. 

graimnatical 
word class 

content words 

correct 1 incorrectj[oe J 
I 

I 111 .34 
l 

42.21% T 102.91 37 .02% 
I 

1 [oe] I total ! 
i 

I 5 7 .75 20. 7 7 %  2 7 8  .00 I OOY. 

function words I 40.36 33.08% I 1+4. 7 4 36.67% 136.90 30.25% ! 122.00 I 00% I I 
total I l 57 .70 I 36.91% 194.65 23 .66% l 400.00 100% i ! 39.43% 1147 .65 

I : 
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where the numbers obtained are compared with the numbers expected 

on account of the hypothesis postulated above. 

Application of this test results in a x2 
= 5.01, from which we may 

conclude that the present differences in the distribution are sig

nificant at a level of 10% (p < 0.10 one side probability level 

for x2 
= 4.605 with two degrees of freedom) . 

So there proves to be a tendency that the distribution of the re

sponses in the three categories are not proportionally equal for 

content words and for function words. It has to be mentioned that 

the discrepancies are mainly in the category correct and in the cat

egory [oe]. Fig. I displays in histograms the data of table I. 
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Fig. I Percentages of given identifications distributed over the 
three response categories for content words, for function 
words, and for the total corpus. 

(I) correct 

(2) incorrect, � [oe] 

(3) c� J 



I 

- 65 -

The results of the original perception test, distributed over the 

three response categories mentioned above ( (I) correct, (2) in� 

correct but not [oe], and (3) [oe] ) display a distribution in 

percentages of respectively 39.43%, 36.91%, and 23.66%. 

We can now divide the grammatical word classes of content words 

and function words into grarruT.atical subgroups (cf. Bloom and 

Lahey, 1978) and trace how far the distribution over the response 

categories for each grammatical subgroup corresponds to the over

all distribution, and which subgroups display the greatest devi

ations. 

Table II gives the distribution of the responses for each gram

matical subgroup, tested against the overall distribution of 

respectively 39.43%, 36.91%, and 23.66%. Some grammatical sub

groups turn out to deviate significantly from the overall dis

tribution. 

aowever, a x2-test for two or more test samples, applied to the com-

plete distribution in all subgroups together as given in table II, 

does not yield significant results. For this distribution 

x2 = l•S:7T whereas we need x2 = 21 .06 for a one side probability 

level of p < 0.10 with 14 degrees of.freedom. 

Table !I. Mean numbers and percentages of given identifications 
distributed over the response categories, for each 
grammatical subgroup tested against the overall distribution. 

I 
I 

* , ** , *** : deviating significantly at respectively the 
10%, 5%, and 2.5% level (df � 2). 

I 
. 1 lgrammat1ca 

subgroup correct I · 

;O [ • I 
incorrect oe J I (oe] total 

T 
j x2 l 

IC d • . ! " j '"bmndm I IQ'"' a 1ectives 
39.93 
15.95 

41.l6% I 32.58 
39.88% 18.29 

33.59%1 24.49 25.25% 97.00 100% I o.49 : 
45.72;'! . 5.76 14.40% 40.00 100%15.73* l 

I .. " I 

• b c:i.. 1 mal.n ver s 

85 adverbs • 

�! j pronouns 
l § copulas + !""' t . 1 • • .ut1.1 i aux1L1ar1es 'I 

UC: I , • 

I i::c. 1 conJunctl.ons '. 1 �� l prepositions ; 
� I , J ; total 
L L 

l 
i 

25.47 53 .06% I 
35.99 38. 10% I 
12.52 36 .82% [ 
11.34 34.36% 

I 
8.92 33.04% 
7.58 27. 077. 

157. 70 39.437. 

13.35 
38.69 

9.98 
9.73 

12.03 
13.00 

147.65 

27 .81% ! 9.18 
41 • 60% J 18 • 3 2 

' 
29.35% 111.50 
29. 487. 11 . 93 

44 .56% J 6.05 
46.43% 7.42 

36.91% ! 94.65 
l 

19.13% 48.00 
19.70% 93.00 

33 .82% 34.00 
36.157. 33.00 

22.41% 27 .oo 
26.50% 28 .00 

23.66% 1 400.00 

l 00% 7 .82*** i 
100% 1 .27 J 
I 00% 1 •·· 08., ·1 
100% 8 .74** * 1 
1007. I 2.10 
100% 6.67** 

100% 
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Fig. 2 displays the data of table II in his tograms; in fig. 2a the 

dis tribution within the grammatical subgroups of the content words 

is given, in fig. 2b the dis tribution within the grammatical sub

groups of the function words. 

Fig. 2a 

"° ...... 
• .N - 0\ ....;!" Lf'\ 

r- . 
(1") 
(1") N 

1-- Lf'\ 
N . 
Lf'\ N 

f--

(I) (2) (3) 

substan
tives 

Fig. 2b 

� N 00 . 
"° 
(1") 

IN? 
Lf) 

,.-"'"! 

N 00 . 
("") 
(1") 

°',.......... N 

1--

l 
(I) (2) (3) 

pronouns 

00 lf) 00 -::t 
�,_.., (1") 

,.--

t--11 0 -::t . 
-::t 

� 

(I) (2) (3) 
adjec
tives 

"° -
C'I') N . . 00 "° 
-::t -::t ("") 
(1") • .--

,.......... 0\ N 

1--

(1) (2 ) (3) 

copulas 
and 

auxilia
ries 

,---. 

N -
00 . 
,..... IN? N ("") 

1-- -. 
0\ -

1--

(1) (2) (3) 

main 
verbs 

4� 0 . 
(1") (1") � ,-- -

4 . 
N N 

1--i 

(1) (2) (3) 

conjunc
tions 

N '° 0 . 
,..... -. -::t oo,...... 

� · 
t--11 0 
,..... . 
°' -

j----, 

(1) (2) (3) 

adverbs 

,..-__, 

N � 
,..... 0 0 Lf) . . 
,..... "° N N 

.--1 1--

(I) (2) (3) 

preposi
tions 

Fig. 2a 
Percentages of given 
identifications for 
grannnatical subgroups 
within the class of 
content words. 

(1) correct 

(2) incorrect, 1 [oe] 
(3) [oe] 

Fig. 2b 
Percentages of given 
identifications for 
grammatical s ubgroups 
within the class of 
function words . 

(1) correct 

(2 ) incorrect, :f. [oe] 

(3) [oe] 
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CONCLUSIONS 

Further inspection of table II results in the following conclusions. 

Concerning content words: 

- The substantives deviate from the overall distribution only 

slightly. 

- Concerning the adjectives we may conclude that the percentage of 

correct identifications is indeed in accordance with what was ex

pected, but that both other categories strongly deviate from the 

e xpected percentages: sli5ht reduction here frequently appears at 

the cost of strong reduction, which is in accordance with the 

prior hypothesis. 

- For the grcJp of main verbs the percentage of correct identifi

c ation (i.e. no rcductfon) is strikingly high, while the catego

ries of sligh t a�d of strong reduction both display a smaller 

percentages than could be expected on account of the overall dis

tribution. 
,;, 

- The 2.dverbs deviate slightly, mainly .sine� heTe as well as in 
., 

the case i;·ith the C::djectives the percentage of slight reduction 

is higher th&� would be e:xpected, �nd here too at the cost of 

'.:he c.1 tegory of strong reduction. 
�aking this together w� may conclude for the four grammatical 

r;ubgroups in the class of content words, that we are d ealing with 

a tendency hcto the di:i:-ection of little or no red uction when com

paring the percentages of the given responses to the percentages 

expected on account of the overall ·distribution. 

In the gr2Ti1Illatical subgroups belongiLg to the class of function 

words we can see a totally different picture: 

- For the pronouns, and for the copulas anc;J. auxi.l
,
iaries the catego

ry of strong red uction considerably exceeds expec�ation at the 

cost of the category· of correct identifications (i . e . no reduc
tion) and the category of slight reductio.1. 

- For the conjunctions and the prepositions the category of strong 

reduction practically corresponds to expectation, whereas the 
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category of slight reduction highly dominates at the cost of the 

category of no reduction. 

Taking this together we may conclude for the four grammatical sub

groups in the class of function words that in all cases we can es

tablish a shift into the direction of strong reduction, when com

paring the percentages of given responses to the percentages ex

pected on account of the overall distribution. 

Considering the tendencies mentioned above we may ask whether it is 

correct to conclude that groups of words having a low frequency of 

occurrence do not display contrast reduction in their vowels as 

readily as groups of words of high frequency, as Booij ( 1981) 

supposes? 

In spite of the fact that not in all cases the results were signif

icant and that often only tendencies were present, we may in effect 

answer the question in the affirmative. For the speech material to 

which the present test was applied, consisted solely of vowel 

sounds segmented from syllables without the main stress. This means 

that multisyllabic words (especially appearing in the class of con

tent words) in the present study will display more reduction than 

in a study including the stressed syllables as well. Add to this 

the fact that the pronouns, a subgroup of strong reduction, can 

be considered to be underrepresented in this study. Indeed this 

is the case, when the number is compared with the numbers in the 

frequency lists of De Jong (1979) for spoken Dutch (in the present 

study 8.5% as against 25.6% in De Jong). This underrepresentation 

is the consequence of pronouns often being pronounced enclitical

ly, a form of complete vowel reduction, and because of the ab

sence of any vowel sound not included in the original study on 

vowel contrast reduction. 

These facts therefore may be considered to reinforce the conclu

sions mentioned above. Related to grammatical word groups it may 

be claimed justifiably that actual speech material confirms the 

phonological rule which states that low frequency word groups do 
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not display vowel reduction as easily as high frequency word 

groups. 

However, the question as to how far this means that within word 

groups as well the frequency of occurrence among other things de

fines the degree of vowel reduction, as Fidelholtz (1975) states, 

is still open to further research. 
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