EQUIVALENCE IN PI{ONOLOGY: THE CASE OF FINNISH STOPS VS.
ENGLISH STOPS

K.ARL SCoMT

Unitereity of Turki

In this paper! somo methodological issues of contrastive phonology are
discussed, mainly in connection with the problem of stating equivalence be-
tween phonemes. More specifically, an argument is made both for a rather con-
crete {or natural} phonology and for data-based, experimental phonetics as
indispensable components of the contrastive analysis of sound systems, espe-
cially for pedagogical applications {(which were the original ratson d'etre of con-
trastive studies). To illustrate the general points discussed reference is made
to the contrastive analysis of the stop systems of Finnish (as the source lan-
guage) and English {as the target language), the emphasis being on the treat-
ment of the jvoiccless/-/voiced/ distinction. The terms and concepts used are
mainly thosc of clagsical structuralist theory, used because of their practi-
cality in stating surface contrasts, not as a token of commitment to that theory.

0

As an introduction, a brief account of the stop system of Finnish might be
in order for theose readers who are not familiar with the language. For the
majority of speakers of Finnish the stop system consists of four phonemes,
viz. /ptdk/. 3 Among these [d/ has a marginal status: * in native vocabulary

1 This is a slightly revised version of the papor presented at the 14th international
confercnee of contrastive linguistics at Boszkowo, Docember 7 - 10.1977. I wigh to thank
the participants of the conferenco as well as Fred Karlsson, Jaakko Lehtonen and Kalevi
Wiik for valuable cornments and criticism.

2 Wor an accouns of the sepmental phonemes of Finnish oo Karlsson 1969.

s Historieally, /df {realized as a stop) entered the language as a result of = spelling
pronunciation, due to the early seribes’ practice of using the corresponding letiter for
writing down tho then existing dental spirant. On tho whole, the many comploxities
involved here are another indication of the artificiality of such moneclithie notions as
“the sound system of Finnish™ (¢f. the troatment of b and g below and in Suomi 1978).
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ﬂ,led in fully integrated (older) loanwords it has a limited distribution (oceur-
ring only in certain word medial positions and even there, in contradistinetion
‘!}0 the other stops, only /single/), it does not oceur at all in some dialects. and
In some further dialects it is realized as a flap rather than a stop. N {zither}is it

1n & gencrative deseription, inchided among the Finnish Jexical consonant segj
ments, since its surface representations can be regarded as the product of casily
statablc morphophonological rules (¢f. Karlsson 1071 : 82). Yet, as {t{ and fd/
are distinctive in Standard Finnish (e.g. kaéon gen. sg. of katlo’ “roof’ vs. kadon
gen. sg. of kalo ‘dearth’} it is not @ priori impossible, even in the light of the
limited distribution of the latter, that the distinetion would be esaeﬁtiaﬂy one
f:nf voieing, in which casc the lack of /b/ and g/ would be interpreted as an
mstance of two paradigmatic gaps, The phonetic differcnces between Finnish
{t{ and [d/, however, do not seem to favour such an interpretation. The two
stops (in the kind of educated speech where also /d { 18 realized as a stop) differ
from each other in the following ways: /d/ has a more retracted {or retroflex)
place of production (Sovijirvi 1963 :47; Wiik 1965 ; 24) resulting acoustic-
ally to a higher ¥2 locus, and it has a shorter duration (Wiik 1965 : 24
Lehtonen 1970 : 71}, As regards voicing, and this is the erucial point, [d/ i;
usually fully voiced between vowels and varies frecly between voiced a,nd, voice-
?ess when next to /hf (see e.g. Lehtonen 1970 : 521f.), ft/ being (when/single/)
in volced environments either voiceless or voiced (Hakulinen 1968 : 2{);. Thus

with regard to voieing, there is a possibility of complete overlapping in wnr{i
pairs of the type katon/kadon. This state of affairs would seem to Suggcst that
i1'1 these instances listeners have to rely on the other cues si gnalling the distine-
tmn,l i.e., the acoustical consequences of the differcnce in the place of pro-
duction as well as duration. It can be argued that the frequent total voicing
of jdf 1&; & secondary, concomitant result of favourable aeradynamic conditiong
Prevml]ng across the glotlis due to the short duration of the occlusion and the
influenice of 1he adjacent segments (of which at least the following one is al-
ways a vowel, i.e. & naturally voiced sound). A fvoice/ correlation, moreover

w.ﬂuld presuppose context-independent control of voicing in stops: a;; the above:
discussion indicates this does not scem to exist {cf. also Hakulinen 1968 : 20 -
21). Thus phonetic considerations, too, suggest the rejection of the hypo-
thesis of a fvoice/ distinction. As for Finnish /ptk/, they arc seldom aspirated
but often, especially medially when oceurring [single/ between naturally voic:ed
sounds (i.e. vowels and sonorants), partly and occasionelly even fully voiced
(not surprisingly, voicing having no distinetive funetion in the Finnish stop
system). In faet there scem to be strong grounds for regarding the Finnish
stops as being produced in an essentially “neutra ]” mode with regard to voicing:
the voicclessness or voicedness of these sound s seems to be an automatic res:
ponse of the vocal apparatus to the cont ext-dependent prevailing aemdynan*;in

Eguivalence in phonology 11%

conditions, a single glottal configuration (one appropriate for speaking}):
being invariably employed for segmental purposes (for details sce Suomi 1976 :
173 -175).14

Tt seems reasonable, then, to accept the view {expressed e.g. by Karlsson.
1969 : 358) that [d/ is isolated and that there is thus no stop correlation in.
Tinnish. This aceepted, it follows that there is basically onc series of stops -
the language, all funmavked/ (in the sense of Chomsky-Halle 1968) for voice.
From the point of view of the system it is clear that it is /d/ that is “extra™
(this view is also diachronically supported, ef. footnote 3) rather than fb/ and
{g] being paradigmatic gaps. How the classificatory feature distinguishing [t}
and /d/ should be labelled is a question of secondary importance; it is likely
that the distinction i identified by listeners on the basis of all the concomitant

phonetic differcnces.

The picture of the stop system of Finnish is, however, made more complex
by the ever-growing adoption of new loanwords to the language, particularly
from English. The new loanwords usually enter the language through the pring-
ed word, and consequently there are recent loanwords featuring the letters.
b and g such as bussi ‘bus’ and bingo ‘bingo® as against pussi "hag’ and pinko
‘awot’ of the native stock. However, for the majority of Finns such word pairs.
are simply homophones as indicated, among other things, by their frequent
misspetlings. 5 Thus, for the majority of speakers of Finnish the pronunciations
of words like pussi and bussi are non-distinet. There is, admittedly, a group.
of educated spoakers who, nnder the influence of the foreign languages they
have learnt, do maintain this distiction also in speaking Finnish. Yet there-
are indications that even among this educated group the distinetion is far from
being fully integrated and stable; the selection between the system {ptdk/ and
the evolving system [pbtdkg/ is for most members of this group connected
with the sociolinguistic phenomenon of register of sociolect, i.e. a matter of
choice hotween informal and formal modes of speech communication. All this.
indicates that the Finnish stop system is presently in a period of restructuring, ¢
and in the current state of transition caution must be cbserved e.g., in the

£ Tt iz here sssumed, in accordance with the so-called aerodynamic-myoclastie
theory of phonation, that two conditions must be met for voicing to occur, namely that .
the vocal cords be appropriately positioned and a sufficient transglottal flow of air be-

provided (for details sce o.g. van den Berg 1968),

s Tt i to bo noted that with regard to native vocabulary tho Finnish ortography,
with some minor predictable exceptions, 8 phonemie, i.0. there 13 & two-ways one-ta-one
correspondence botween graphemes and sogmontal phonemes. Tho adoption of new
losnwords of the type discussed of course violates this principlo,

6 T have digcussod the problem of b and g in Finnish and the other relatod issues.

touched upon hero in more dotail in Suomi 1978.
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-gelection of informants in contrastive analyses. If an elegant and simple de-
scription is necessarily insisted upon, however, it can, for most practical pur-
poses, be assumed that the Finnish language has a stop system of [ptdk/, the
distinction [t/-/d/ being bused on phonetic differences only partially similar to
those usually (c.g. in English or Polish) accompanying a fully integrated jvoice-
less/-/voiced/ one. Altcrnatively, and this seems a bhetter solution, appro-
priate measures should be resorted to to assess, for each group of Finnish infor-
‘manis, whether and to what extent they are in command of the more complex
. system [pbtdkg/.

In contrastive analysis equivalent entilies of two or more languages are
~compared, often for the purpose of predicting and/or explaining sources of
interference. According to Lehtonen (1977 : 33) the following criteria have been
used in varicus works to state the equivalence of phonemes in the languages
-compared:
{1) cogency of similar letters in spelling;
{2) similarity of phonetic descriptions and of conventions of transcription;
{3) use of phonoclogical criteria; and
{4) pereeptuoal similarity.

Let us examine the kind of results obtainable by the respective application
-of cach of the criteria mentioned to the contrastive analysis of the stop sys-
tems of Finnish and English, The use of similar letters in spelling could con-
ceivably, under a pretence to pedagogical simplicity, be taken as a point of
- departure in the ease of Finnish being the source language, because of iis almost
perfect two-way one -to-one correspondence between graphemes and segmental
phonemes (¢f. footnote 5). However, the possible pros are far overruled by the
cons inevitably resulting from the adoption of such an approach o the problem,
-even if rigorously applied. To be convinced, consider the following “transfer
rules” necessary (although probably not even sufficient) to eonvert the pho-
nological information deducible from the letter g in Finnish to that deducible
from its counterpart in Knglish: *

The letter ¢ “is pronournced in Enghsh in two different ways:

(a} before @, 0 and % it is pronounced normally; “(sic!) *examples; gang, goat...;

(b} when e, ¢ or y follows it is usually pronounced like tho English §: this sound, which
a Finn has to Icarn by practice, could perhaps hest be represented by the transeript dz,
The word géinger would have to bo transeribed as d#indZor, the word German similarly
-a8 dzérmpdn. However, thore are numerous excoplions to this rule. Although gem aud

? The letter g oceurs in Finnish {(apart from loanwords) also in the spelling -ng-
for /pn/, this being a major exception Lo the one-to-one principle montioned in footnote 5.
However, tho spelling docs not violate the two-way cotrospondence as the relation is
~reco verablo in both directions,
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gelatin are pronounced dzem and dzeloltin, tho words gelding and gel are pronounced
gelding and get. When the letter £ follows g the latter is pronounced g in almost as many
words as it is pronounced di: conmequently the word gient is pronounced diaiont, but
giggle as gigll; gin 18 pronounced as dZin but gingham as gingom; giraffe 18 pronounced
us Az, whereas girl as gorl. When followed by %, g 13 almost invariably pronounced
ns d2; the only exception to this mile is the word gynecology which is usually pronounced
cainakol’odezi; also in this word, howaever, tho fiest ¢ is sometimes pronouneed asz dz,
consequently: dZainakol’adzl (sometimes also: dzZinskol’edz:), It s also to be noted that
¢ 18 not at all pronounced if followed by the letter n either word mtially or medially,
of, the consonant cluster gn below.” {(Alanne 1968} °

I have ventured to strain the readcr’s patience on the grounds that a normal
user of the dictionary is clearly expected to read such instrnetions and, more-
over, to remember what he has read. Thus, especially with English as the target
Janguage, the learner would have to memorize myriads of ad hoc rules in ex-
change for not having to become explicitly aware of the non-interchangeabil-
ity of the notions “phoneme’ and “letter”, little practical difference as they
may seent to make in his native tongue. In coming across snch “instructions”
one is forced to ask whether it would not, after all, be more economical to give
the spelling and phonological structure (i.e., “the pronunciation™)} as the two
distinet items to be learned for each English word (which, in fact, is the nsual
practice in textbooks of English for Tinnish learners).

Tt remains an open question how mmeh the use of similar letters in the two
languages inlerferes with the correct learning of the English stops by speakers
of IMinnish; one would think that the influence could be great only at the very
initial stages of learning. We can conclude, then, that the application of the
first criterion does not even produce viable practical solutions, not: to mention
its theoretical inattractiveness,

]

The sccond criterion, gimilarity of phonetie transeriptions and conventions
of transcription, can, if inadvertently applied, lead 1o much more harmful mis-
interpretations as, duce to the higher degree of sophistication involved, the

# Transiation mino, KS. .

# Thus, despite the fact that, for practical purpoeses, letters and phonemes can often
be regarded mutually interchangeable entities in teaching various aspects of Finnish
to native speakers, the concept of the phoneme must, implicitly or explicitly, form the
haats of the deseription of the sound structure of the target language in foreign language
teaching. Usually, of course, this is done implicitly, c.g. “potka in Finnish corresponda
to boy, proncunced as /boif, in English.”” This type of deseription can also cope with
allophonic variation, e.g. by statements like* /b, /d/ and /gf im English, when word
inibjal or final, are less voiced than in the word medial position.™ It 1s diffieult to imagine
how similar statements could profitably be incorporated into a comparizon of spelling
sy 3tems.
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flaws arc more diffienlt to detect. Among the shortcomings of traditional jho-
netic transeription (such as the phonetic categories of the IPA) Lchtonen
(1977 : 34) mentions the dependence on categories predetermined by trvadition-
al classification, ambiguity in the evaluation of the phonetic characteristies
(because the phonetic deseription is based on subjective, non-empirical impres-
sions), and, thirdly, attention to vague and immaterial physical characteristios
of the speech sounds. A case in point is the treatment of Finnish and English
plosives by Moisio and Valento (1976). In discussing the physieal differences
between the stops of the two langnages the authors state:

“It would seemn that the Finnish plosives [pdk/ aro fully acceptable as the cortesponding
English phonemes and 4/ can be used as a substitute for the Tinglish jt/ in spite of a
glight difference in tho place of articulation. Thus learning to hear and produc: Erizlish
/ptdk/ ghould not be too difficult for Finns. There are also two new plosives that inust
be learnt. They are /bf and [/, These may oeeur g5 sounds in loan-words in Firmish
(6.g. bussi ‘bus’, laboratorio “laboratory’, gallona ‘gallon’, agentti ‘agent’, Hoay “the
Hegue’). Therefore one might assume that learning the English plosives is not difienli
for a Finn, However, the picture is obscured by the fact that word-initially and ar the
beginning of a stressed syllable the fortis plosives /ptk/ are aspirated in English, whoreas
in Finnigsh they are unaspirated. This difforence should not cause any hearing problem,
because Finns probably identify English /ptk/ correctly whether they arc aspirated or
not. In production there may arise a difficulty, because Finns tend to pronounce their
fortis plosives too laxly and without aspiration so that netive speakers of English nwy
hear them as jbdg/.” {Moisio and Valento 1976: 15 - 16)

As regards the claim that fbj and fg/ “may occur as sounds’’ (=phonenies?)
in ¥innish the authors state carlicr {1976 : 14) that they interpret the Finnisl
stop system to consist of [pldk/: clearly their position fluctuates on this point.
However, on the basis of the discussion in scetion (0) above and the empivieal
data obtained by the authors themselves (ef. below) it can be inferred that, at
least for the group of Finnish speakers used as their informants. the native
stop system congisty of [ptdk/ (this position is again subsequently taken by
Moisio and Valento (1876 : 22 - 28) when they review the Icarning problems
implied by their contrastive analysis).

Although discussing the physical characteristics of the stops the authors
give no physical evidence which would justify the postulated correspondence
or substitution relationship between Finnish /ptk/ and English /ptk;; on the
contrary, they state (quite correctly) that there is a difference with regard to
aspiration. The existence of a physical correspondence is further made question-
able by the fact (mentioned by the authors) that Finnish /ptk/ are often
identified as /bdg/ by native speakers of English. The results of their own lis-
tening tests are also far from indicating that speakers of Finnish identify Eng-
lish fptk/ correctly (which would be the case if a physical correspondince
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existed): English (E) /p/ is identified by Finns as /p/ in 28 per cent of the cascs
and as /b/ in 27 per cent, E [t/ is identified as /] in 43 per cent of the eases va.
32 per cent as [d/,-and E /kf as [k/in 58 per cont as against 14 per cent as g/
(p. 33).

The vse of the terms “forits” and “lax™ (as physical attributes of stop
sounds, i.e, as attributes meant to refer to some objectively observable pho-
netie feature of these gsounds (and different, for example, from the objecti-
vely definable dimension of woicing), remaing an instance of “attention to
vague and immaterial physieal characteristic of speech sounds” (Lehtonen
1977 : 84) until their referents in the physical world are indicated. To my
knowledge this has not becn done.*® Asregards the use of e.g, the terms “fortis”
and “lenis” in & phonological, classificatory function, for example to refer to
{or used as a label for) the English sets of stops (ptk) and (bdg),1* ithev are,
from a strictly formal point of view, as good as any provided that the two
sets are systematically kept apart.

Thus, Moisio and Valento fail to give a phonetically motivated justifica-
tion for the assumed correspondence between Fininsh /ptk/ and English {ptl)
{(in favour of English {bdg}), and the sitnation is indeed “obscnre” in view of
the obvious discrepancy between data and predictions, '

What, then, eould be the basis of Moisio and Valento’s choice of corre-
spondence? It seems that the sccond eriterion mentioned by Lehtonen, viz.
similarity of phonetic transeriptions and, particularly, conventions of transerip-
tion can give the answer as both the (voiceless) set of English stops and the
basie triplet of Finnigh stops are traditionally transeribed as /ptk, (for bhis-
torical reasons that necd not concern us here). Given sneh a situation, it is
tempting to transcend the similarity beyond the mevely graphic one, i, to
regard the stops also phonctically equivalent. (That they are not phonolosic-
ally equivalent will be shown in more detall in section (3) below). Tleus,
looking up the transeripts ptk in an IPA chart, for example, one tinds that

1 The same terms fortis-lenis are, admibticdly, wsed e.g. by Ladefoved (19711, but
with reference to differences in tho degroe of respiratory activity resulting to variations
of subglottal air pressure significant on the segmental level, as is the case o001 Lunsaicda
(see Ladefoged (i971: 24 - 24; 95ff)) for data and s detailed diseussion). In English no
such differences aro associated with the /ptkj-/bdg/ distinetion (see Suomi (1978: 533 - 56)
and the references therein.

1l As was dono deliberately by the present writer i Suond (1976} in order 1o regerve
tho terms voiced and veiceless for the phonctie dirpension (Le. presence vs. ahseones of
glottal pulsing). 1t was explieitly staled that no materiel eontent was implied by the
terms fortzs and lends {1976: 3 - 4).
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they are defined, among other things, by the feature woiceless (whilo bdg are
characterized by the feature voiced). In principle the IPA transcription system
Is a phonetic one, i.e., it enables a classification of speech sounds independently
of their phonological function in the languages described. In practice, how-
ever, even the very construction of the system bas been greatly influenced by
the phonological structure of a number of languages, notably English. As
result, for English, the classificatory and narrow (phonetic) transciptions usual-
ly coincide, i.e. the same transcripts are used in both, and usually without
doing injustice to either. For Finnisl, on the contrary, the choice between the
transeripts ptk and bdg is more arbitrary in a phonological (classificatory)
transeriplion as the [voiccless/-/voiced/ distinction does not exist in Finnish,
Now, in an attempt to capture the essential phonetic characteristics of Finnish
stops one 1s in principle free to choose the transcripts that best seem to describe
the essential features of these sounds, and in practice ptk have traditionally
been chosen. However, it is erroneous 1o assume, after the choice has been
made, that the same transeripts now stand for phonetically non-distinet sounds
in the two languages. Or, to adapt Lehtonen’s (1977 : 34) expression, one must
avoid “‘dependence on categories predetermined by traditional classification”.
Yot it seems that this is exactly the pitfull Moisic and Valenio have tumbled
over and when, contrary to their assuption, the stops of the two languages
exhibit clear phonetic differences they ave forecd to state that “in production
there mnay arise a difficulty, because Finns lend to pronouwnce their fortis plosives
too laxly and without aspiration.,.” (1976 : 10, italics mine, K&). That the pro-
nunchiation of JMinnish follows its own regularities and is different from English
pronuneciation should not be regarded as a tendency to deviate from a norm
{dictated here, it seems, by the IPA classification). The crueial {albeit nnin-
tentional) point of the above quotation, however, is that it lends further
support to the present writer’s contention that the distinetion fortis/lenis (or
voicelessivoiced) 1s completely vacuous in the systemalic description of {(the)
Finnish (stops), both phonologically and phonetically, i.e., it cannot be used
as a hasis for cstablishing natural classes of sounds beyond the primary dis-
tinction hetween obstrucnts and sonorants (voicing, as a phonetic parameter,
being primarily dependent on physiological/aerodynamic and coarticulatory
effects (cf. section (0) above and Suomi 1976 : 73 - 74).

As a corollary of the postulated correspondence between Finnish [ptk)
and English [ptk{ in their contrastive analysis Moisio and Valento are forced
to predict (1976 : 22 - 23) that, while English /ptk/ cause no great problenis,
it is the English stops /b/ and /g/ that are difficult for Finns to produce and to
idenlify. Below is a graphie representation of their argumentation (as a slightly
modified but factually true reconstruction of the relevant parts of their chart
(1976 : 19) of the Yinnish system complemented by a parallel description of
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part of the English system, also according to Moisio and Valento’s own in-
terpretation):

TFinnish;: Englizh:
R W | WK
B R

On the basis of such a chart il is indeed very tempting to conelude that
Finnish /ptk/ correspond to English fptk/. The descriptions of the two lan-
cuages do not, however, observe the basic principles of contrastive analysis,
i.c. they are not of an identical status: for English, only phonological informa-
tion is given whereas the description of Finnish includes also allophonic in-
formation, I will return to the use of such graphic representations below; to
conclude the present section it is sufficient 1o note that again the predictions
of Moigio and Valento are invalidated by their own results: the percentage
of correct identifications of Inglish /bdg/ by Finnish subjects is considerably
higher than that of English /ptk/, viz. 56, 76 and 74 per cent for jbdg/, respee-
tively, against 27, 43 and 58 per cent for /ptk/, respectively (Moisio and
Valento 1876 : 33).

The third principle for stating cquivalence between phonemoes of different
languages mentioned by Lehtonen is the use of phonological arguments. [ will
attempt to show in this section that substantively, i.e. phonetically motiva-
ted phonological considerations,” although unable to answer the gquestion of
equivalence positively, can at least help us to avoid the kind of false conciustons
exemplified in the preceding scction. The atomisiic eoncept of the phoneme
as an indivisible, abstract entity existing only through its distinctive opposi-
tions to the other phonemes of the language, the basic levet of faxcnomic
phonology, viz. the idea that cach language is a gystem of its own vight. descrih-
able only by the language-specific network of oppositions, the deaial of 2
universal bagis for the deseription of speech sounds and their intervrelationships,
all these are, of course, irreconcilable with the demand in contrastive analysis
for parallel desceriptions of the languages conirasted. Congequently, the idea
of universal categories, of & “common platform™, is inexiricably inhevent in
contrastive analysis if it is to make sense, In accordance with this conviction,
then, we must assume the cxistence of universal features that somchow reflect

12 Thus extromely abstract, substance-independent theorics of phouology like glose-
matic (see e.g. Hjolmslev 1943) are not coungidered here very useful for the purposcs
of contrastive analysis, for rcasons that should become clear on the basis of the sub-
sequent discuasion.
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our categorization of the phonic substance of speech. For the features to he
universal they must be based on (or derived from) the general (or, more likely,
speech-specifie) eognitive capabilities of man as a speaking animal, using his
vocal apparatus to produce the speech sounds. 'The more abstract phonolo-
gical, classificatory (or ““distinctive”) features must, in acecrdance with the
above considerations, be based on the universal, lower-level phonetie features,
From a contrastive peoint of view, then, the situation is this: cach language
haz at its disposal the same articulatory and perceptual possibilities, delimit-
ed by the species-gpecific anatomical, physiological and cognitive charac-
teristics of man. In this perspective specific applied contrastive studics (ef,
Fisiak 1973) of sonund systems are faced with two obvious tasks: first, to find
out the differences in the utilization of these polentials for functional '3 puyr-
poses in different languages, and second, to investigate the phonetic means
by which the functional information is conveyed in these langnaves and the
similarities and differences between them. It is a fragment of the [ivst task
that we are concerned with in the present section.

If the stop systems of Finnigh and English arc deseribed in ferms of clas-
gificatory fealures and notice ig taken only of the minimal distinetions within
the stop system in cach language then the differences between the two gys-
tems can be visualized by the following graphic representations where each
line corresponds to » disfinction maintained by a difference in the gpecifieation
of a single feature {/place of articulation/ being regarded as a single, multi-
valued feature in accordance with e.g. Ladefoged 1971 : 911F.):

Finnish: Laulishe
fd/

fv/ {1/ S/

s

rd
rd
f Ll fhy
fo/ A —("'“'a.
A Y Vel

From the graphs it can be seen that Finnish /pk/ both parlicipate in o
two-way minimal opposition in the system, Finnish /t! and /df taking part
in a three-way and one-way minimal opposition, respectively. As regards Kng-

13 The word “functional” eould be given differont scopes; in this paper it is iuter-
preted to refer to tho (phonologically) distinetive Punetion,
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lish, each of the six stops stands in 4 fhree-way minimal opposition within
the system. Now, disregarding Finnish /d/ for o moment, it can be seen that
similar interrelationships exist within the sets IMinnish /ptk/, English [ptk/
alud English /bdg/ with regard to the feature /place of articulation/. As for the
distinction represented by the horizontal lines it can be seen that it only exists
in the English system, Now it is one of the major claims of this paper that
there are no purely formal criteria that would enable one to equate the Finnish
set with cither one of the Iinglish sets as there ave no such features as are
shared by the Finnish sel and only one but not the other of the Hnglish sets,
the horizontally repregented dimension being vacuous in Finnish. Rather, we
would have to conclude that both of the Fnglish sets fogether correspond to
the Finnish one. This conelusion prevents us from making the kind ot wrong
predietions discussed in the preceding section (i.e. from equating Finnish [ptk/
with Enghsh [ptk/, an equation clearly inconsistent with empirical data) but,
as was anticipated at the beginning of the present section, it fails to give a
positive answer to the problem of equivalence. For we cannot be content with a
laconic statement that Ifinnish [ptk} are equivalent to as it were the sum
lotal of English /ptk{ and /bdg/ as it is precisely the difficulty of Finns to
differentiate between the two English sets that gives contrastive analyses of
this kind a practical motivation in addition to the more theorctical ones. The
interim conclusion gives ns no hint whatsoever, for example, as to how a speak-
er of Finnish should alter his native habils of stop articulation to arrive at
aceeptable pronunieiations of the linglish ones.

There is one further step, however, that might conceivably be taken to-
wards & solution of the problem without resorting to the methods of empiri-
cal, experimental phonetics, namely the recognition and use of certain well-
known general phonetic tendencies (the knowledge of which ultimately de-
rives from the accumulation of data from dirvect observation), To illustrate the
point it is sufficient here to refer to one such principle, viz. the tendency ob-
servable in languages to avoid making use of extreme articulatory configura-
tions in the absence of a phenological motivation {or, the principle of least
effort}. Given that a maximally voiced stop and a maximally aspirated stop
represent the two extremes on the voicing continnum (see e.g. Suomi 1976 :
G5 - 68), the firat tendency would predict that the stops of a language like
Finnish would tend to be situated somewhere in between the two extremes.
A direct parallel is offcred by the dimension [front/-/backf in [low/ vowels:
in languages with a single /low/ vowel its phonetic realizations are usually
more or less indetorminate with regard to the articulatory dimension front-back
(e.2. German, Italian, Tolish, Russian) whereas in languages with two jlow/
vowels the distinetion is (of course) maintained also phonetically, the vowels
having distinet front and back articulations {e.g. English, Finnish and Swe-
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dish), Notice that in languages of the first type the only [low/ vowel, deupite
its indeterminacy phonetically with regard to the front-back dimension, is
usually classified (phonologically) as /front/ or (perhaps morc often) as /back/,
Analogically, then, we would predict that the two sets of English stops are
sitnated, with respect to the voicing dimension, towards the voiceless and
voiced exfremes, respectively, away from the “neutral” position predicied for
the Hinnish stops. Or, to return to the graphic representation above, it could
be assumed that the non-herizontal lines delimit the articulatory possibilitios
exploited in the two languages with regard to the place of productlion of stops
and that the horizontal dimension reflects the scope of variation along the
voicing dimension. The space delimited by the faces of the three-dimensional
body could then be argued to encompass all the possible stop realizations in
the two languages. Now the fact that each English stop stands in a three-way
opposition to the others causes the stop realizations to tend to he located
towards the corncrs of the body as both horizontal and non-horizontal dis-
tinctions must be maintained. In Finnigh, on the other hand, the horizontal
dimension being vacuocus, there are no formal criteria that would help us
predict anything about the location of the realizations of the Finnish stops on
the horizontal dimension. To push the point even further, we could coneen-
trate our whole attention on the core of the problem and depict the situation
(disregarding the both theoretically and pedagogically non-problematic /place
of production/ aspect) in the following way:

Finnish
Stk

A pLh/ Shde /

—
=

English

In this graph the horizontal line in fofo reflects the potentials available
(at least in prineiple) in both langnages with regard to differentiation on the
volcing continuum, the vertieal line indicating its division for distinetive pur-
poses {in English). Again, even such an utterly simplified description would
prevent us from equating Finnish [ptls/ with English /ptk/. The {(non-formally,
i.e. substantively motivated} tendency just discussed, however, predicts that
the Finnish stops tend to be scattercd approximately half-way between the
two extremes on the horizontal dimension. But here, again, we would be
confronted by the same dilemma as before: we could not decide which of
the two English sets of stops are equivalent to the Finnish one, And, to see
the problem in its entirety, consider the fact that the fvoiced/-voiceless] dis-
tinction is signalled by a wide wvariety of phonetic mechanisms in different
languages. ITn Mandarin Chincse, for example, the [voiceless! set is signulled
by extensive aspiration, while the /voiced/ set is in fact nsually phonetically
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voiceless. 1 In a language like Polish, on the other hand, the former are real-
ized as voiceless non-aspirates and the Jatter as extensively voiced stops, the
two sets oceupying positions on the voicing dimension clearly different from
those of the Fnglish sets (for experimental data sce c.g. Kopesyiski 1977 :
: 72 - 76). Thus different languages cecupy different positions on the voleing
continuum, oheying at the same time the principle of minimal effort to prochuice
sufficient (but not maximal) separation of the two categories (ef. Suomi 1976
70 - 72).

Il seems that we cannot proceed further in our analysis without resorting
to an experimental phonctic analysis of the processes of production and per-
ception in the two languages because otherwise, and this is the basie problem
of contrastive analyses of sound systems performed in an arm-chair, we are
always, at most, left with just predictions.

4

The last principle for stating equivalence of phonemes in different lan-
guages mentioned by Lehtonen is perceptual similarity. 1% In other words, to
(in) validate our hypotheses we “must go to the very outskirts of linguistic
processing, to the mechanism which is nsed by the speaker to transtorm the
lingnigtic information of the phonological segment string into the actual speech
signal, and to the mechanism which is used by the listener to detect the cor-
responding phonological information” (Lehtonen 1977 : 35). An attempt in
such a direction was the present writer’s analysis of the production of Fnglish
stops by native and Finnish speakers (Suomi 1976). The results of the study,
although preliminary and planned to be followed by a maore detaifed Investi-
gation of the articulatory and acoustic phenomena involved, indicate, among
other things, the inability of the kind of contrastive analysis sketchod n the
preceding sections to predict many intercsting and Important characteristies
of the interlanguage employved by a language learner. Thus, for example. it
was found that advanced native ¥inmigh learners of Knglish exbibited exten-
give voicing of Hnghsh bdg/ irrespective of their position in the word, in
contradistinetion to the less advanced learners who, yinder the influence of
interference from the mother tongue, showed only moderate (and more ran-
dom) voicing, and, what Is more important, also in eoutradistinetion to the

1 The present situation being an outeorne of carlier interplay betwoeen tonal and
fvoice/ foatures.

1 The term “‘perceptual similarilty” might be interpreted {although this decs oot
geem to be Lehtonen’s intention) to exelnde studies of speceh perception in favour of
perceptial studies proper; to avoid this connotation the simple term “phonctie similarity”
could bo adopted.
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native speakers who, conforming to the allophonie vegularitics of Knglish,
exhibited only moderate or no volcing in the word initial and final positions
while having fully voiced stops only in the word medial position (for details
see Suomi 1976 ; 17 - 48).1% Needless to say, these differences belween the be-
haviour of the Finnish groups could not have been predicted & priori. An even
move striking indication of the necessity of empirical validation 18 the fact
that confusions in the perception of English by Finnish speakers occur not
only hetween the stops (i.e. not only within the category /pbtdkyg/) but also
e.6., between stops and consonant clusters, Thus, for example, Ilinus often
confuse English [t/ and ftr/, especially in o pre-siress position (as in the words
tie and try) (Lehtonen, personal communieation. The data come from a thesiy
study by B, Hiinninen, to be published in Jyviskyli Contrastive Studies no 6.).
The ability to predict such. patterns of interference are far beoynd the seope
of a contrastive analysis based on phonologieal considerations only, and, more-
over, they are easily overlooked even in empirical investigations if, for ex-
ample, the subjects in an identification test arc given a choice of possible
answers predetermined, very often, by the intuitions of the researcher.

It may well turn out that the special problem disenssed in this paper, the
question whether Finnish /ptk/ are cquivalent!” to English /ptk/ or Knglish
{bdg/, remains unsettled even after the application of the fourth criteria. The
results of Moisic and Valento {1976) and Suomi (1978), although perhaps
showing & weak tendency in favour of English /bdg/, certainly do not justify
us to give an unequivocal answer in one direction or the other. It is possible,
in other words, that we have to be content with the answer arrived at in
section {(d) above, viz. that Finnish /ptk/ are equivalent 10 both English [ptk/
and English /bdg/. In this future situation, however, having performed de-
tailed investigations of the phonetics of the stops of the lwo languages, we
are on a much firmer ground than before as we then have cmpirical data to
support our contentions. This deepened knowledge can also be expected to
serve ag a basis for constructing better pedagogical techniques for Finnish
learners of English.,

To sum up, the main theses of this paper are: first, that phonology, 1o be
useful for the purposes of contrastive analysis, must be phonetically based and
not too abstract, and second, that the validity of the predictions arrived at

2 Tha behaviour of the more advanced Finnigh learners of Tnglish can be nter-
preted a8 an ingtance of overgeneralization of a TL rule.

17 The reader may have noticed the rathor freo use of wordings like “eorrespond to™,
“are equal to”, “are comparable’” ete. in the eurlicr paris of this paper. These are the
terms used in the studies quoted, and no need was folt to introduce the more technical
tortn “equivalence” until an attempt had been made to elaborate its meaning more
precisely.

Equtvalerce n phonologiy Loal

a prioct must be checked against empirieal data about the actual speech be-
haviour in an actual language contact, ¢.g. in the speech of bilingual speakers
{(fer similar demands for objective testing of contrastive analysis hypotheses
sce Dimitrijevic 1977). What iz propounded here is in fact an amalgam of
traditional contrastive analysis and error analysis.

What are the ultimate eriteria of equivalence of phonemes? On the ono
hand, they can be said to be extralinguistic insofar as they are referable to
the universal anatomical properties of the speech producing apparatus. On
the other hawnd, it is evident that some kind of eategorization takes place in
speechi perception. 1t is very dilficult and may cven turn out to be impossible
to assess whother the perceptual features nuged as a basis for this categoriza-
tion arve linguistic or not: due to the constant interplay belween and mutual
interdependeney of form and subslance in the evolution of language as a means
of communication the linguistic and non-linguistic aspeets of speech percep-
tion are incxtricably interwoven (for a somewhat different view of the nature
of the features see Lehtonen 1977 : 36 - 37). Phonetics is a branch of linguistics
stndying the one end where language (as a systemn of rule-governed behaviour)
is in contact with the objective world, connecting linguistic entitics with physi-
eal phenomena, both physiological and acoustic (which again are clearly
nen-linguistie in nature). Consider a parallel, by now well-agreed-upon case
from the opposite end of the langnage system: code-particular, system-inter-
na! (stimetural) eriteria cannot be used for stating equivalence belween ut-
tervances in different languages. The ferttum comparationis, the universal frame
of reference niust be sought from outside the particular codes of the languages
compared, from scmantics, the other point of direct contact between language
and the objective world {although here, too, it is difficult to draw a sharp
demarecation line between lingnistic and cxtralinguistic features used by us
to categorize the world, consider e.g. the Whorf hypothesis), Thus, given the
fact that languages are different codes capable of expressing the same con-
tents by using the same channel, we cannot cxpeet to find equivalence in the
codes themselves but from the two “satnes™ connected by the codes,

Finally, I should like to stress the fact that the kind of contrastive analysis
of sound systems ouflined above is not a new idea: for an early example of an
analysis on similar lines sce the comparison of Finnish and English vowels by
Wiik (1965).
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