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putch orthography:
g near-optimal phonological transcription?

Anneke Nunn and Anneke Neijt

i Introcliction

There dre two different views on the nature of the correspondence berween sound
o spelling. On the one hand, Saussure warned us that spelling may have its
faws: “Writing, though unrelated to its mner sysiem, is used continually to
roresent language. We cannot simply disregard it. We must be acquainted with
is usefulness, shortcomings, and dangers’ (Saussure 1959:23). Chomsky on the
gtier hand, assumes that ‘conventional English orthography in its essentials
gpears to be a near-optimal system for representing (he spoken language’
(Chomsky 1970:4). This statement is motivated by the fact that both spelling and
mderlying sound representations abstract from predictable variation. A similar
tlaim has been made for Dutch by Wester (1987,

" 1t is important to establish which view is correct; not only for the sake of
msight into the spelling system, but also because spelling tends to influence our
perception of sounds. One consequence of this influence is the existence of so-
‘called spelling pronunciations (for instance, Dutch [se-van-tax] (‘sevenry') is ofien
gronounced with a [z] because of the spelling zeventig). Furthermore, differences
berween spelling and pronunciation caused by writing conventions may be
misinterpreted as the effect of a sound rule. For instance, the difference between
[} and <t> in words like actie {[ak-si], ‘action”), has led phonelogists to
‘rostulate a sound rule that changes /t/ to [s]. Van Zonneveld (1983:36), however,
hows that this rule is the result of an incorrect interpretation of the convention to
mrite (s as <t>.

Most linguists abandoned Chomsky's view on English orthography, because it
implies that historical sound changes like the Great Vowel Shift must be
duplicated in the phonological competence of speakers (cf. Derwing 1992:194). It
& unfikely that speakers are able to learn such intricate rule sets and abstract
Epresentations, especially as spelling is not available when children learn fo
speak. However, the pronunciation of Dutch has hardly changed since spelling
wis first formalised in 1804, so Wester's claim for Dutch may still be right.

The facts in (1) show that Dutch orthography abstracts from the effect of
swund rules like nasal assimilation, final devoicing and glide insertion:
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(1) pronunciation spelling gloss
[1n]-fimperka) in-inpakken in’-*wrap up'
[heent]-[hemda] hand-handen “hand - hands
[ze]-Tzejal TEE-TEREN ‘gea’-'soag’

This situation 15 schematically represented in {2): a difference between the
pronunciation ([A]) and the spelling (<B>) is the effect of a sound rule that
modified the underlving representation (/B/), while the spelling is the same as
that underlying represeniation:

(2) phonology {Bif = [A] Example: /m/ = [mj]
) )
spelling <B> <0

However, there are also cases in which differences bBetween the pronunciation and
spelling of Dutch words are caused by speech-to-text-conversion rules {writing
conventions). An cxample is the speliing of schwa. This sound is written as
<=, just like the sound fef. The fact that these sounds have the same spelling
suggests that one of them may be derived from the other. In fact there is a vowel
reduction rule in Durch that changes /e/ to schwa. For instance, /person/ becomes
[parson] (perseor, ‘person’). However, not all schwas are reduced vowels. The
schwa in [ovan] (sven, ‘stove’) is an example of an underlving schwa. In this
case, the difference between pronunciation and spelling is not the effect of a
sound rule, but of a writing convention. There simply are not engugh letters @
uniquely represent all sounds, so /3 and /ef have the same spelling <e>. This
situation 15 represented in (3

(3) phonology A/ — [A] Example: /a/ — [d]
4 i
spelling <B> <e>

Situation (3} holds for many vowel representations: lack of letters has also led 10
one spelling for long and short vowels: famer ([hamar], ‘hammer'), jamner
([jeemar], a pity'). As the context ususlly shows which sound is meant, one may
still claim that spelling is an almost ideal representation of the underlying
representation in these cases. However, in this article we will discuss a tvpe of
words whose spelling is more problematic for Wester's assumption,

The relevant data set consists of loan words with a [z] following a |long vow
or sonorant consonant that is written as an <s=:

el

(4) pronunciation
| rmremiza]
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(4) pronunciation spelling oloss
] |'m.:-11m] Imensa ‘restaurant”
[owaizs] Dase ‘oasis’

The question 15 whether this difference s cansed by a sound rule as in (1) or by a

J-to-text conversion rule as in (3). Waester (1987 proposed to analyze the

| ords as in (2). In that case the spelling of the words in (4) would be the optimal
' epres

e rejected in favour of the second option.

epration of the lexical representation. We will argue that this analysis must

I Accounting for sound-spelling differences by means of a sound rule

[he first way fo account for the difference between the pronunciation and

spelling of words like mensa, is to assume that spelling represents the underlying

\ ronunciation. The derivation of spelling then becomes trivial, but we must find a
Sy 10 explain the difference between underlying representation and surface

pronunciation. Such an analysis has been proposcd by Wester (1987). Wester
gheerved that a long vowel, or a vowel followed by a sonorant consonant, i5

\ iiways followed by a [z] and never by an [s]:

(5 [menzal / ¥[mensa] [owaza] { *[owasa)
According to Wester this can be accounted for by postulating an underlying /s/,
which becomes voiced in the conlexts just mentioned.’

Although this analysis seems plausible, there is no compelling -evidence which
shows that mensa cannot have an underlying /2/, On the contrary, there are faces
that point in the other direction. For instance, the past tense suffix [da] shows
that stem fnal fricative is voiced in indigenous words like vreesde (‘feared’),
atherwise the suffix would be pronounced as [t3]. Non-native verbs like Jforensen
{'to commute’) bebave just like native words in this respect: it is [forenzda], not
[forensta]l. A word like forensisch {*forensic’) which is related (at least
dizchronically) to words like forens(de) probably also has an underlying /z/. As
mensa has a similar sound stucture, the fricative may be voiced in this word as
well.

There are only a few words in which we can be sure that there must have
been an underlying /s/ at some point. Examples are listed in ()

' g fact, Wester's mule s more general: it applies to /¢ us well, and alse canses alternations Yke e~
lieve and vrees-vrezen. As shown in (Nunn 1992), the fricanives in fief and vreer are underlyingly
voiced, 5o voicing 5 not needse (here, Voicing within words does mot affecy £ the mame Alfons s

pronounced with [f], notwith [¥],
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(6) a nasa id.
fenoso

biels-bielzen
SPONS-SpONsen sponzen
nies-nieste/niezde

“veteran orpganisation’
‘tie-ties’
‘sponge-sponges’

0 snegre’

The examples in (6a) are acronyms. NASA, for insmnce, is the abbreviation of

NMational Aeronautics and Space Administration. In (6b) the plural suffix -5 has

been reanalysed as part of the stem. The words in (6c) have inflected Torms with

a /2! next to the original forms with an /s/, However, words like thase in {Bh)

and (6c) are rare, and voicing is probably not the effect of a synchronic e

here. The facts in (6) thus do not form strong evidence for a voicing rule
Support for a voicing rule may also be found in pairs such as (7):

(7 [5] [z] gloss

a pulsen pulsear ‘pulses-pulsate’
impulsen impulsief ‘impulses-impulsive’
perverse perversie ‘perverse-perversion’
inrense intensief ‘intense-intensive’

b solute resolutie ‘glue-resolution’
servercn [ESErveren ‘serve -!'v.‘_'.5:,?".1".-"!&1
signeren resigneren ‘sign-resien’

However, we will see in (15) below that pairs of Romance words like those in
(7) must not be considered synchronically related. so (7) does not constitte
evidence for a synchronic voicing rule. Furthcrmore, there are similar pairs in
which there is no voicing:

(8) [s] [s] oloss
a balansen balaneeren ‘scales’-*to balance'
cadansen cadanceren ‘thythm'-*give rhythm o’
b sequentie consequent ‘sequence’-'consistent’
significant insignificant ‘significant’-* insipnificant’
suppositie presuppositie ‘supposition’-* presupposition’

Therefore, the only real evidence for a veicing rule consists: of the words in (6),
and these words do not illustrate a general pattern (with the exception of the facts
in (6a) to which we will return below), We can conclude that there is not much
evidence for underlying /5/ and a voicing rule.

Another problem with Wester's analysis is the fact that the asymmetry in (3)
is not perfect. There are words with voiceless fricatives after long vowels or
SOTIOFANt consonanis. Some examples are given in (9):

DUTS
{9 pronunciation 5P
[persel] pe
[embylonsa) an
[provinsi] pri

[dosera] do

\ ester acknowledged this, and o
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@) pronunciation spelling gloss
[persal] percee| fot’
[cembylamsa] ambulance id.
[provinsi] provincie Jcountry’
[dosers] doceren ‘to teach’

Wester acknowledged this, and observed that these words are written with <c= -

Motice .;h:u ‘c' behaves as ‘a kind of 5* that does not undergo voicing' (Wester
{087:79).* Wester therefore assumes that ‘c must be considered a plosive as far
15 orthography s concerned, and is converted to 5 or & after the application of
e rule that voices fricatives” (Wester 1987:78). This remark concerns the
rading process. How can we explain the phonological behaviour of the words in
(57 In line with Wester's analysis, we might assume that [s] is derived from the
upderlying plosive /kf in these cises ("« represents a sound mle, and ‘=" a
writing convention):

(10) pronunciation underlying spelling example
representation
[z] - isf - &> doseren
[} - kS —= <C> doceren

To account for surface fricatives in words like doceren, we need a spirantisation
! mle. The (extrinsic) ordering of this rule with respect to fricative voicing would
(ten ¢xplain the difference in voicedness between doceren and doseren:

(11} i fsf = [z]
ii /! - [s] before a front vowel
wrdering: i applies before 11

{/dosersn/ — |dozera])
{/dokeran/ — [dosera])

~The facts in (12) seem to support this analysis:
A1) pronunciation
[myziser-mysikemnt]
[rvbrik-rybrisera]
[fizika-fizisi]

spelling gloss

musiceer-muzikant  ‘make music’-*musician’
rubrick-rubriceren “section’-'rubricade’
fysica-fysici ‘physics’-'physicists’

5'=Enwe1.rur in most words [s] never alternates with [k], see {9) and similar words

Wesier proposes something similar for the spelling <sch> in logisch (and alsb in words Tike
Feiich before 1954); <sch> encodes an /& that cannot be devoiced.
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(3] [s] [k] gloss
perceel — ‘lot’
ANNONCETeN *annomcatie ‘lo announce’

In such cases, there is no reason o poswmlate an abstract phonelogical
representation that differs from the surface pronunciation,

Furthermore, note that (11ii) is not & peneral rule but a morpholexical mle.
Some exceptions are listed in (14):

(14) pronunciation spelling gloss
[minerkera] markeren ‘to mark’
[freenkerd] frankeren *frank’
[viskis) viskeus *viscous'
[hipoteke:r] hypothecair ‘mortzage’

We may only posit (11ii) as a synchronic rule if Romance words like provoceer-
provacatie were derived from cach other or from a common base in the Dutch
language (and not historically). This is not likely as we cannot predict the
pronunciation of such ‘derived’ forms (cf. Booij and Van Santen 1993:45). As
shown in (15a), apart from rule (111} other irregular changes may or may not
occur, Even if the formal relation is clear, the semantic relation mav be obscure
as in (15h).

(15) a provocatie-provoceren ‘provocation’-'provoke’
produkt-*producteren/produlsleren ‘product’-*produce’
fictie-*ficeren/®ficteren/fingeren *fiction’-‘invent’

b radicaal-eradiceren ‘radical’-‘root out’
directeur-dirigeren ‘manager’-'conduct’

Therefore, rule (11ii) is at the most a historical role. Speakers of Dutch still use
it as a “via-rule', but pot to relate pre-existing pairs (cf. Booij 1995:79).
Consequently. we may not posit an underlying /k/ for [s], so the fact that voicing
does nol apply in words like provoceren remains problematic. Furthermors, thers
is hardly any evidence for an abstract /s and voicing.

We saw that there are some phonological problems associated to Wester's
analysis. The only advantage of the assumption of abstract /s/ and /k/ is the fact
that we may easily derive the spelling from the lexical representation. This 15
suspicious, because the spelling was part of the motivation of the poswmlation of
these abstract sounds in the first place. Furthermore, even predicting spelling
does not work out well. 1If Wester's analysis were correct, we would predict that
s/ is always written as <s>. However, this is not the case. Next 1o words
written with an <s> in (l6a), there are also words with a similar phonological
representation that are written with 2 <<z> in (16b). In {16c) we see that some
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words that have an underlying /z/ are written with an <s>, mstead of the
axpected <Z> a5 in {16d),
(16) & mMeson id CENSULr ‘censorship’
b horizon id. AzUUT ‘azure’
¢ diffuse *diffuse forensen  ‘commuters’
d precieze  ‘exact’ accijnzen  ‘taxes’
n some words of type (16a), <z> is the result of 4 spelling change in the Duich

janguage. For instance, finze has been an allowed spelling variant of Fase (‘fase’)
since 1954 (like nearly all allowed yariants, it is abolished in (he spelling
sicronary of 1995). However, in Wester's analysis /5 and /z/ are separate
nds which are written differcntly, and there i5 no reason why these two
should converge. To account for the facts in (16b), we would have to
wsume an additional writing convention which changes an /fs/ t© @ <ZI>.
Aliermatively, we could assume that the underlying representation has changed.
Furthermore, we also need a complementary writing convention which changes a
{7/ to an <s> in words like forensen. The fact that we need these (wo opposite
neles, suggests that something — wrong with the apalysis. In any case there does
not seem fo be much regularity: both /s/ and /2/ may be writen as <s= and
L

It would be an advantage to use <c¢> (o represenl sibilants that do not
undergo voicing if all voiceless sibilants were written this way. However, as
chown in (17a), this is not the case. Furthermore, if <¢> Were to represent
gxceptions to voicing, the <c> seems redundant in (170). <s= would also
suffice in these conlexts where voicing is impossible anyway. Finally, in (17c)
we see that even when there is [k]/[sl-alternation, the [k} is not always written as

i g

sou
spellings

‘consideration’, ‘carousel’
‘director’, ‘to fee’
‘success’, “abscess’
‘manufacturer’-‘manufacture’
‘section’- rubricate’

consideratie, carrousel
Tegisseur, mousseren
succes, abees
fabrikant-fabriceer
rubriek-rubriceer

{17y a

]
=

The facts in (17) show that there is no one-to-one relarion between Jkf and <e>=,
sn <c> cannot be the unique representation of a voiceless sibilant. Wester
introduced abstract /R and s/ 10 account for sound-spelling relations, bul these
abstract segments cause more problems than they can solve. [t turns out that
sound-to-spelling  correspondences  are quite complicated after all. We can
conclude that option A is not ideal; it has both phonological and orthographical

problems.
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2. Accounting for sound-spelling differences by means af @ wWriting convention

The second way o account for the difference between fhe Pronunciation ang
spelling of words like mensa is to assume that the surface profunciation
corresponds to the underlying representation. That is, words such as mensa have
an underlying /z/. In that case, the derivation of the surface pronunciation (e.g.
[forenzda]) and [forenzis]) is straightforward: nothing changes. Furthermore, we
do not need an abstract (K to distineuish doceren from doseren; /sf and (g
suffice to derive the surface pronunciation variants:

(18} pronunciation underlying spelling example
representation
[z] - Iz - <7 Azuur
[z] - lz! - 5> Menss
{5] - is! —- 5> consideratie
5] - ) —- <L doceren

Of course, this analysis removes all phonological problems of Wester's analysis,
However, now we must account for the fact that we write an <s> instead of a
<z> in jorensen, mensa, diffuse etc, The explanation is easily found, We are
dealing with an etymological spelling here, a relict of Latin spelling that did niot
use a <z> {except in Greek loans like zefler ‘zephyr’). However, in some casss
we do write a <¢>. This is not problematic, as an etymological spelling may
been replaced by a regular spelling, and the regular spelling of /z/ in native
words is <2=, e.g, zagl (‘'hall™, deze (‘this').

The spelling is not always adapted: we write precieze with a <z> but
precisie (‘precision’) with an <s>, This alternation, however, is quite regular:
<2z occurs @t the end of a word and before a native suffix. In the other contexis
we write =s>. The formulation ‘at the end of words and before pative soffic’
suggests that words composed with non-Germanic suffixes like -je do oot
constiuee suffixes in their own right: precisie is considered monomorphematic
just like precies. This assumption is supporied by the fact that the morphological
principle (the requirement that morphemes always have the same spelling)
apparently does not prohibit the different spelling of [i] in precies and precisic.
This follows if both words are considered separate morphemes 1o which the
morphological principle does not apply. Therefore the term ‘morpheme’ will be
used to refer to native morphemes only in the remainder of this anicle,

The spelling of sounds like /i and /e/ is also adapted morpheme finally:

(19} stem
A nate
‘nation’
fahriek
“factory
Fries
“frisian’
b+ trochee
‘troches’

The spelling of /z/ warks in
course, there are some words
words of this type from the
There are also words n whit
mative suifix or within the wo

{20) a abstruse (id.),
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(19 stem native derivation non-native derivation
a natie nateloos nationzal
‘nation’ ‘natiomnless’ ‘national’
[abriek fabrieken fabrikant
‘factory’ “factories’ ‘manufacturer’
Fries Friezin frisisme
“frisian’ “frisian women’ “frisian term’
b trochee trocheecn trocheisch
‘“trochee’ ‘trochees’ ‘trocheis’
Farizeetr Farizeisch
- ‘Pharisee’ ‘Phansaic’

The spelling of fzf works in the same way, for instance in Friezgin-frisisme. Of
course, thers are some words in which the spelling has not been adapted yet, The

weords of this type from the Celex-database are exhaustively listed in (20a).?

There are also words in which adaptation has already taken place before a non-
mrive suffix or within the word. Some examples are given in (200):
20y a abstruse (d.), diffuse (3d.), mfusen (‘infusionm'), excuses
i‘apologies”), diocesen (‘dioceses’), tendensen (“tendencies’), forensen
{‘commuters’), diverse (1d.).
b markizaar (‘'marquisate’}, sudemikoziteit (‘jauntiness’), pauzeer ('to
stop'); podzie (‘poetry’), pauze (‘infermission’), efc.

Tiie analysis proposed here correctly predicts that there are no words in which

afaptation has taken place before native morphemes but nor before Romance

aiffixes (e.g. *markiesin-markizaar, *diffuse-diffuzie).

If we assume that words like mensa have underlying /2f, and that the spelling
5> is the effect of an etymelogical writing convention, the correspondence

“between sounds and spelling is more transparent than it was in Wester's analysis:
e erymological spelling <> is being adapted by replacement with reguiar
“erx, starting at the end of morphemes. A rule like “write /2 as <s>' 15 no
“lmmger necessary to account for (202). <c»> is considered an etymological
+ felling. The fact that <c> may represent hoth /k/ and /sf is due to a historical

fie that changed (k/ to [s] before front vowels. Spelling abstracts from this rule

vefen though the effect is lexicalised. The mles for the spelling of /s/ and /2! n

mi-native words are given in (21) and (22), respectively:

——

s not ciear why the words in (203) are exceptional; perhaps they used to be pronounced with an
E [8] 1k balangen, but this iz oo logger the caze.
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(21} Write /z/ afler long vowels or sonorant consonants
I as <z> althe end of morphemes (preciez’, precieze)
i as =<s5> clsewhere (precisie)
Exceptions:
ir - diffuse etc. (ef. (20a))
ii: acacia; cowlisse, florissant: markizaat, poézie, -zoen (seizoen)
and -zijn (rozijng ete,’
(22} Write {5/ after long vowels or sonorant consonants

i as =c> before front vowels
i as <s> clsewhere
Exceprions;

1t

(docent)
{persnon)

carrousel, consideraiie etc.; regissenr, mousseren eic.: discipel,
ensceneren cic®

il: regu, fagade etc.; palissade eic.

We may conclude that the second way of accounting for the difference betwesn
spelling and pronunciation of words like mensz is o be preferred: there is ng
need for abstract representations with /s/ and /%/ which never surface; or for
different underlying representations for words that have a similar profnunciation
like precisie-precieze and censuur-azunr, Furthermore it offers more insight mto
the spelling system. Therefors we must reject Wester's proposal in favour of the
analysis proposed here,

The new view on sound-spelling relations also offers an alternative. non-
phonological explanation for facts like NASA, Wester assumed that the surface [z]
is caused by the voicing rule. However, words like NASA originate as follows:
the initial graphemes of the (most importanf) words become phonemes, and these
phonemes form 2 new word (cf, Reker and Streeksirs 1988). Therefore, in ordsr
I pronounce an acronym, we have to apply speech-to-text conversion rules. The
rule that is relevant here is the complement of rule (21i):

(23) Read <s> us /z/ between vowel letters (and as /s/ elsewhere)

! The spelling precier s the effect of a spelling rube, which is motivated by fact that <v> and <z>
may oot appear ar the end of & svllable.
oem and -iin are adaped versions of the French affixes -on and -imde) or -afme, so it is nat
surprising to find that the spelling of /2/ is also adapred before these sequences, Other words wi
oon dre dso written according m onative rukes: kemmioen (ehampiony, milioen (million), fotsoen
(frpon), with the exception of citroen

" Most of the exceptions to {213 and (22) are rare, Bven the most frequent types, i.o, fz/ written 25
=<z> and /¢ writlen a5 <3>, only occur in aboot ten aod fifieen percent of the words,
respectively (counts hased on the Celex-database).

-Fm;il.'ll."l
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jris rule (23) which accounts for the pronunciation with a fz] in words like
y4sA. This rule may also be responsible for the ‘voicing' in words of which the
gorunciation is not koown, For insmance, a Spanish name like Alfonso may be
ponounced with a [z] instzad of [s] for this reason,

Deriving the spelling of /s/ and /z/ seems stratghtforward with rules (21) and
(22}, words with /2/ are written with <s5> or <z>: words with // with <s= or
<g>. However, there are some complications. On the one hand there is a
endency (illustrated in (11)) to reinterpret voiceless sibilants as voiced after long
yiwels and sonorants. There are even speakers who pronounce <c> as [z] in
words like procent and december. On the other hand many speakers of Dutch no
longer realise or recognise a difference between s/ and /z/. notably at the
teginning of words. For these speakers there is only ope sound, /s/, which can
be written a5 <s>, «=z> or <c>. Mistakes like Yspercieboon instead of
wersieboon (haricor vert’) for [sper-zi-bon] may be explained as a hypercorrect
_.;Fug;]g of speakers who no longer perceive voicing distinctions. As  the
jpronunciation of /sf and /z/ is so unclear, it is important o distinguish between
sound rules and writing conventions.

3. Conclusion

In the case of words which are written with an <3~ but promounced with a [z],
spelling s not the visual form of the abstract phonological representation.
Positing abstract underlying representations is unmotivated and causes more
problems than it can solve. Instead, we can conclude that there is no difference
petween underlying representation and surface pronunciation, and the deviating
spelling is caused by a writing convention:

134

(24} phonology

fel - [z]

spelling <85>

Thus, contrary to current belief, words like mensa have an underlying /2/. In

dome cases, writing conventions such as (21ii) duplicate the effect of a historical
1 nle, although there have been no sound changes after the Dutch spelling was
| formalised. This is because at the time the spelling was fixed, the spelling of loan
| ®ords abstracted from the effect of rules that were no longer productive, like the
:I_-'hang-: trom /k/ to [s] in words like provoceer. These findings show that we may
Lm0t automatically assume  that spelling corresponds 1o abstract pronunciation

Whenever there are spelling-sound differences. Abstract lexical representations

_ﬂ_mu[d not be posited on the basis of spelling or the existence of related Romance

#ords: exclusively. If we do so, we would miss the correct peneralisation about
find-spelling correspondences and make incorrect predictions  about fumre
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changes in spelling and phonology, Another implication is that phonologists
should be careful not to confuse writing conventions with phonological rujes
We should take Saussure’s waming to hean,
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