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It has been noted by Paul Kiparsky (1968) that certain orderings of phono-
logical rules are more natural than others. This observation has evoked an
on-going discussion concerning the problem of characterizing natural rule
interactions. The following remarks! are meant as a contribution to this dis-
cussion. We demonstrate that attempts to evalnate the naturalness of rule
orderings in terms of opacity/transparency and recoverahility are too simplistic
and, consequently, cannot determine marked/unmarked rule interactions.

Before presenting our argument, we must discuss at some tength the im-
portant and often neglected problem of exactly what is meant by “natural’’. 1t
seems that this term has frequently been overused in linguistic works to
justify some dubious procedures. For nstance very often the superiority of
one deseription over another is claimed on the basis of its being more natural
than some other description without, however, any explication of the very
notion of naturalness. In consequence, this kind of approach leads to com-
pletely arbitrary judgements as to the naturalness of rules and their interac-
tions.

Thus, guite often an appeal is made to intuition (of both a linguist and a
native-speaker) as the following fragments indicate: “Yet I believe that anyone
who has worked in phonology has a fairly clear, intuitive notion of what is a
natural vule and what is an unnatural one” (Sehane 1972:199) or: “I will
frequently make intuitive judgements about the naturalness of a particular
order of application of two phonological rules” (Brink 1974:49 — emphagis in
both eases is mine — J. 8z.). Needless to say, intuition is not the best factor
for deciding the issue since it often differs greatly from speaker to speaker

t [ wigh to thank William Sullivan for his help in the completion of this paper.
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(and from h‘ngu‘mt to Lingnist), It is, mareover, inexplicit, unfalsifiable and
hence, unscientific.

Quite often the frequency argument is used. That is, if rules or rule interac-

tions of certain type(s) recur over and over in languages of the world, this
: .

recurrence may be treated as evidence of their naturainess. This argument is not
particularly reliable in the case of rule interactions for it is seldom that ex;;r:t?vj
the same orderings of exactly the same rules obtain in several languages )
Another common procedure of making and justifying judgements Et:i)-{ﬂlt the
naturalness of a particular order consists in compa,hrin-g t-h; Uver-ﬁll result UIJ'
{Lpl_}lying the two rules in one order with that of applying them in theJ c:-t-lwr.
Brink (1974:49) explains that: “often judging (intuitively — J. Sz } only l;
results, one order is so inappropriate that the other can be mnaidlereci t-h{; E;IUI:}*
na,t-}lrai without hesitation”. It is frequently the case, however, that a mmﬁ:
parizon of the results does not lead to any obvious coneclusion ah-::;ujt nat-Lju'a,hlm %
Furthermore, such a procedure is used exclusively with reference to rule- }:u
relations and it is not clear how it would operate in the case of némre than 1:; '
rules. | "
in addition, it is usually assumed that therc is a direet correlation between
}[{f na.tura-ltncess. of rules and 't;llt?il' interactions, and the ease of their acquisition,
_]_ us, annatural 1'u.les are claimed to be hard to learn. We have also some
(ioubts as to the validity of this argument since in the majority of cases there is

no evi ‘e Aval LW ' a ol |
dence available whether a given proccss or an ordering causes learning

difficulties.

In face of these difficulties in explicating the meaning of “naturalness’’ as
well as of describing it adequately on purely synchronic grounds Ki})a;‘ak 3
a-t—tm.npt. at defining unmarked orderings within diachronic | li:‘liguiqt-iuq JH'isr;
particularly appealing. He claims {1971, 1973a) that if rules are rcurde;ed haﬂ 3
result of historical change, then it may be treated as evidenee for the natur;[-
ness of 'the. innovated ordering. In other words, marked orders “could not
have arisen by reordering” {(Kiparsky 1973a:124). Were this hypothesis truc
reordering would constitute serious and valid evidence for the };Diﬂt‘; at isaue?
Re'cently, however, the status of reordering as a mechanism of Iinguiﬁ;ic chan Tt‘.;
going to discuss the problem of the validity of rule reordering as a pnséible t E;c
of linguistic change, but stress that there are other ways in which di&chrgrli
can help to decide the naturalness issue. The reordering argument is baéef;
on the assumption (which in itself also needs justifying) that linguistic chan e.
proceeds in the direction of more natural grammars. Thus, there are ot-l‘f:r
ways of reducing unnaturalness, eg. by the loss not only of th’e unnatural rule,
but also the loss of a rule which makes some other rule marked by the remova:i
Pf some restl_"ietions from an unnataral rule, ete. Therefore Du;- interest here 1s
in the stability argument: if it is claimed that a given ord::r 18 unn;a,t-ural t-hzeﬁ
it should he observed throughout the history of a given language that it inve:a’t-s.
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something to remove the unnaturalness of this ordering relation. To put it
differently, the stability of rules and their orderings can be considered an
indication of their naturalness.

To summarizo the issue: there arc many doubtful ways of making judge-
ments concerning the naturalness of rule interactions. The major flaw in such.
judgements is that usually only one or two of these possible procedures is
employed in a given analysis. Given the questionable nature of these methods
in gencral, then it is necessary to apply several of them in support of a given
conclusion. Hence, some synchronic evidence combined with arguments ot »
higtorical nature bring us results which we do hope are not arbitrary.

One more comment must be made. Linguists nsually speak of marked
and unmarked interactions. It seems, however, that these are not absolute, but
rather relative phenomena. Therefore, important to congider i3 not eonly
whether a given interaction is nataral, but also what the degree of naturalness
is, and how il can be compared to the naturalness of other interactions.

The first attempt to determine the principles governing natural orderings
was made by Kiparsky (1968). He suggested the Maximal Ulilization Prin-
ciple, i.e., that feeding and counter-bleeding orders are more natural than
bleeding and counter-feeding ones, since they both serve to maximize the
utilization of rules. This hypothesis will not be discussed here, for its inade-
guacies have been pointed out in several studies (eg. in Kisseberth 1971,
Kenstowicz and Kisseberth 1977). Kiparsky (1971, 1973Db) modified his posi-
tion and suggested the principle of Minimization of Opacity {or Maximal

Transpatency) to replace feeding and bleeding and their concomitant in-
adequacies. According to this principle, such orders of rules which reduce
their opacity are morc natural. Thus, transparent rules arc said to be un-
marked. The preference for grammars with a lower degree of opacity is based
on the assumption that “opacity is a property of rules that makes them,
and underlying forms to which they apply, harder to learn” {(Kiparsky 1971
623). Thus, opaque rules are undesirable and in the course of history are
either lost or reordered. If we, therefore,, observe that in the history of a
language a given rule or rule ordering was opaque, and it is preserved in its
historical shape, then Kiparsky’s claim js contradicted. At this point it is
neccssary to add that Kiparsky writes about tendencies only. What we shall
discuss here are the consequences of adopting the strong version of the Trans-
parency Principle (suggested eg. by Hooper 1 y76) according to which opacity =
marked and transparency = unmarked.

Let us first recall Kiparsky’s definition of rulc opacity (1973b : 79):

“p yule A > B/C D is opague to the extent that there are surface

representations of the form:
(i) A in environment C__ D
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(1}'3,) B derived by the process P in environment other than ¢ __ D
(ib) B not derived by the process P fi.e., underlying or derived by another
process/ in environment C __ D" :

‘We shall first analyse individual cases of the definition and predictions they
:malke,.

Generally speaking, there are two sources of rule opacity: interaction of
rules, and the existence of exceptions.

Case (i) is a characterization of a rule contradicted on the surface. In other
‘words, a rule is opaque under (i) if the structures it eliminates appear in the
phonetic output. Here we have the so-called “input exceptions”’, i.e., forms to
which a rule does not apply although its structural description is met. An
example of such a rule is palatalization in Polish. This process palatalizes
consonants when they are followed by front vowels, eg.

bu[t] “shoe” — bu[é]ik “id. dim."
kofsla “scythe” — kof§]ié “to mow”
wolz]y “‘carts” — wo[Z]i¢ “to cart’

Palatalization, however, does not apply to some foreign items, such as [t]ik
“tick”, Zambelzli, [slinus “‘sine’”’. Consequently, these words add opacity to
the palatalization rule, Thus, according to case (i) rules which have fewer
oxceptions are more natural since they are easier to learn. We have nothing
to add here except for the comment that in the case of very productive rules,
such as palatalization in Polish, the existence of o few exeéptians coes not
scem to cause any learning diffieunlties.

Furthermore, case (i} is “a characterization of non-feeding order’ ( Kiparsky
1871 : 624), Given the principle of Maximal Transparency, underlying repré—
sentations and rules, it should be possible to predict the natural order of
vules. Let us check the predictive power of Transparency. Velar Softening
in English affects velar stops changing them into palato-alveolars hefore a
non-low nonback vowel in words of Romance origin (Chomsky and Halle
1968 -— hereatter SPE), ep. u

rigour — rigid
medical — medicine

T'his rule interacts with Vowel Shift. Given the underlying representation
[mediket/ there are two possible orders for the application of these two
riles. It is clear that, according to our principle, the order: Vawel Shift, Velar
Softening is natural sinee it is:

a) a feeding order — i.e., desirable from the viewpoint of Maximal Utiliz-
ation
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h) transparent order — favoured by the Transparency Principle, Let us
present a sample derivation?:
Imediz et/
L. Vow. Shitt medikeyt
2. Vel. Soft, mediseyt
output *[mediscyt}

Clearly, this is the incorrect order. The reverse order yields the proper result
although it is counter-fecding and opaque. Tt seems, however, that there is
nothing unusual in this opague ordering .First of all, as far as any historical
evidence cxists, Velar Softening was an earlier process and only later was
Vowel Shift added. Thus, the synchronic order reflects the historical one.
It may obviously be claimed that this interaction is unnatural due to the fact
that rules are added at the end of grammars. But this is exactly the situation
where the Transparency Principle expects reordering to take place, i.e., a shift
in order such that Vowel Shift precedes Velar Softening. No such change
has occured so far. We are aware of the fauct that there can be some doubts
concerning this interaction since the synchronic status of both Velar Softening
and Vewel Shift iz often questioned. We should like, however, to stress the
fact that this is net, by any means, an igolated example where the Trans-
parency Principle fails to predict the correct order of rules. Consider the
following interaction in Polish. The j-anterior palatualization affects dental
obstruents, changing them into dental affricates and palato-alveolar fricatives
in the eontext of the following froat high glide, which is subsequently deleted.
This process accounts for alternations such as:

wla[dia¢ “to rule” - - wiafdz]a “authority”™
lo[t] “flight’ — lefele “I fly”

mro[zly “frosts’” - mrofZjony “frozen”

cze[slad ““to comb” — cze[je VT comb”

Words such as ofaz|je “opportunity”, poldijechad “come up”, wafs]je
“mission’’, do not display such a change. In their derivation two rules interaet:
Palatalization, which applies first, and LOWER, which, among olher things,
deletes a lax vowel in frent of another lax vowel (the system of rules adopted
from Gussmann 1978). Let us present a sample derivation of one of such
opacating words:
okazja “opportunily”
jokaz-l-ij4/f

1. Palat, ———-———
2. LOWER 6]
output [okazju|

: For tho sako of clarity some phonological representations and rules proscnted in
this papoer are sunphified.
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"The order of rules is counter-feeding and Palatalization is opague by (i). The
reverse order would clearly e more natural under the Transpareney Principle.
Thus, an “unnatural’” order applies. Here, again, the striking fact is that
there is no tendency to remove the opacity of words such as misja, okazje.
Notice that the inerease in transparency could be achieved not only by means of
reorderding but, for instance, by the application of Palatalization sensitive lo
surface strueture. Clearly, no such tendencies to reduce opacity can be ob-
served.

Furthermore, there is a whole group of rules which arc always opaque by
case {i). These are non-automatic neutralization rules which apply only to
derived forms (Kiparsky 1973b). Consequently, rules of this kind are opaque
in non-derived contexts. Yet, Kiparsky argues that these are perfectly natural
rules, and that there is no tendency for them to apply in contexts other than
derived. Nevertheless, thig is exactly what should be expected under the
Transparency Principle, i.c., the removal of this restriction from rules so that
they could apply to non-derived forms as well. No such change has been
reported so far.

The interactions wo have discussed as opaque under case (1) may cause
some doubts concerning the vahidity of individual analyses (such as the syn-
chronic status of rules, possibilities of establishing different wnderlying repre-
sentations and rules). We should like, however, to demonstrate that the
principle of Minimization of Qpacily makes wrong predictions even for the
interactions of automatic, exceptionless, low-level phonetic rules, which, to our
knowledge, arc not controversial under any analysis.

[ Polish {as well as in some Slavie and Germanie langnages) there is a
rule which devoices all word-final obstruents:

[— sonor| —» |— voic]/  #*

This rule acconnts for alternations such as:
chle{p] “bread™ — chle|b]y “id. pi.”
16[t] “ice” — to[d]v “id. pl.”
ré{k] “horn” — ro[gli “id. pL.”

Thig rule is automatic {cxceptionless). In Polish there is also a sandhi rule
which voices obstruents if the following word begins with & voiced obstrunent.
'This is a typical assimilation rule, which is in agrecment with the phonetie
requirement of Polish that clusters of obstruents should agree in voicing.
This rule is manifest in the following alternations:

poft] plotem  po[d] domem
po{t] strzcchy  po[d} gore

Thus, the expression pod dom is derived from underlying /ped/ and [dom/ by
applying Final Devoicing and Assimilation.
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{pod dom/
1. Devoic. pot -
2, Asmsim. pod - -
output [pod dom]

It is clear that the form [pod] constitutes a surface contradiction to the de-
voicing rule since the voiced obstruent is found here in the context of the
word boundary. Yet, it is obvious that these two rules can apply only in the
above order. Parenthetically, this is also the historieal order, and it has not
changed for centuries, Nevertheless, this is exactly the kind of interaction
which under the Transparency Principle is treated as unnatural. Moreover,
and this is even more important here, this principle treats Final Devoicing.
as opaque, “hard to learn” rule, although it is completely automatic, and
does not seem to cause any difficulty for the learners (for a similar example:
in Modern Dufch see Brink 1974).

An interesting thing is that these two processes apply not only in Polish,
but also in some Slavic and Germanic languages, although the generality of
the second rule differs from langnage to language and from dialect to dialect?,
Thus, the frequeney of these opaque interactions is quite impressive; they
appear in numerous languages and no tendency to minimize the opucity they
cause s observed, On the contrary, they express a natural tendency {motiva-
ted by the ease of articulation) for obstruent clusters to agree in voicing.
'Therefore, the Transparency Principle fails in the case of such interactions,
treating them incorrectly as marked.

Let us now consider the second casc of the definition. Case (iia) refers to
the situations where the original environment of a rule is altered and the condi-
tioning part of it is not present in the phonetic output. Such examples are
not difficult to find. Recall the interaction between Velar Softening and
Vowel Shift in BEnglish cited above. Consider the derivation of the word
criticize:

fkritikiz/
1. Vel. Soft.  kritisiz
2. Vow. Shift  kritisayz
output [kritisayz]

This order is opaque since Lthe 8] derived by Velar Softening is not followed
by a nonback nonlow vowel. The reverse order would be more desirable
gince 1t would yield forms trangparent with respect to Velar Softening. Again,

? In Dutch, for instance, voicing takes placo only before word-initial voiced stops,
in Standard (Warsaw) Polish all voiced ebstruents have such an effect, and in Cracow
Polish voicing is evoked by all voiced sounds: obstruents, sonorants and vowels (ef.
Wierzchowska 1971).
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we must treat the correct order as marked. Let us mention some other exam-
ples of rule interactions opaque by (iia) (taken from SPE). Some of them
involve Velar Softening. Thus, the process in question is rendcred opague
not only by Vowel Shift (as in criticize, analogize), but also by Vowel Redue-
tion (medicine, criticism), and K-clision (purge, reduce). Spirantization is opaca-
ted by Vowel Reduction {gccuracy, advocacy) and by E-elision {presence,
stlence). The commonness of opague rule interactions arising from the de-
letion of a segment after it has triggered a given process is noted by Kayve
{1974). The well-known example of nasal assimilation and the subscquent
dropyping of the voiced velar stop in English can be mentioned here. Another
example is provided by French, where vowel nasalization is followed by the
deletion of the conditioning nasal consonant, Polish and English present an
identical situation with respect to the j-palatalization rule, which is, in all
cases, rendered opaque by the glide dropping rule, Consider, for cxample,
the derivation of the word official (rules are taken from SPE):

fofig--1-1 alf

1. j-insertion j

2. palal. 5

3. J-delet. (3
output [o'fisal]

Again the Transpareney Principle predicts that all these rules arc hard to
learn and unnatural. Notice, however, that rules opaque by (iia) have one
feature in common, namely the information about their applieation is pre-
served in sue phonetie forms in spile of the lack of the original conditioning of
these processes. According to the Minimization of Opacity principle, however,
such phonetic traces are considered marked. Furthermore, there should be a
tendency to reduce opacity in at least some of the quoted cases. Notice that
reordering often would not be possible for some of these interactions since it
would lead to absolute bleeding (violating in this way the principle of self-
-preservation). There are, however, other ways of reducing opacity of these
intcractions which arc available, eg. sue loss of an opaque rule, or sue preserva-
tion of the conditioning segment. Nevertheless, such changes do not take place.
Ou the contrary, Kaye (1974) notes the exisfence of the opposite tendency,
ie., in the process of lingunistic change it often happens that a rule is added
to the grammar which delctes a segment which counditioned some carlier rule.
In bricf, case (lia) scems to produce not the predicted result but its opposite.

Under case (iib) the existencc of underlying shapes identical to those
produced by a given rule is one of the sources of rule opacity. An example of
such a rule is the above-mentioned Final Devoicing rule in Polish. Since
voiceless consonants usually appear freely in word-final position, it 18 im-
possible to distinguish from surface forms the words to which this process

D45
NKatwra! rile interaefions D45

applied from those to which it did not. In Polish this often leads to the rise of
homophones, eg.

. fkotf Teat” - / [erat] ”_a, picee of junk™
Lkml<ﬂmd[ “code’ L j\{grad;’ “hail”

According to the Transparency Prineiple, this completely automatic process
‘s treated as marked. Similarly, the initial voicing rule is also opaquc by case
(iib) since it produces voiced consonants, which are found in the inventory of
phonological segments. | +

A rule is also opaque by (iib) if some other rule(s) produce(s) 1(13?1131(:3,%
shapes to those yielded by the process in question. Consider the interaction uf
three low-level assimilatory processes in Polish. In addition to the rules ot
final devoicing and initial voieing n colloquial speech there 18 a process of
sandhi palatal assimilation (Wierzchowska 1971). 1t accounts for the following

changes:

wolz]y “carts” — wo[z Zleinika “butcher’s cart™
pie[s] “dog” — pie[8 &¢leka “a dog barks”

The degrec of opacity of all threc rules is considerable. "The rule of devoic'%ng
is rendcred opaque by the voicing rule (by case (i)), eg. in the expression
wolz blez woinioy “a cart without a driver’’, Moreover, the very Same ruie
is nontransparent also by (iib) in eg. wofs/ becanse of the presence of Vumfa]}aas
consonants in the phonological structure of Polish. Analogically, the voicing
rule is rendered opaque in wd[z blez woénicy becausc it produccs ?E-g.megtﬁ
which appear in underlying representations. The rule of pala;{?arl‘ assimilation
is opaque by {iib) because it creates palatals which are underlymg.segment-s
and are produced by various palatalization processes. Thus, &:::e.urd%ng to the
"Transparency Principle, we are dealing here with marked interactions. Yet,
for any speakers of Polish it is clear that these processes c_ln Imt-. cause any
Jearning difficulties. Again, the principle of Minimization of 0[1;}{:11:3,?_&113 to
Jetermine the naturalness of rules and their interactions?. Theretore, 1t seems
that one of the main drawbacks of transparency as & principle for predicting
the naturalness of rules lies in the fact that completely automatic processes
like final devoicing, initial voicing and palatal assimilation are treated as
marked, “costly”, “hard to learn’.

Moreover, as has been correctly observed by Kenstowicz and Kisseberth
(1077 : 170): “‘the proposed correlation between transparency == unmarked,

1 An attempt at defending the opacity thoory would be to claim that not all £as0s
of opacily are cqually marked. In othor words, what matters ig 1ot only twhutl'ner a given
rule iz opaque, but alse which ease of opaeity it is, Kenstowicz and Klggebﬁt*hh (1977)
present an example of reordering in Ulkrainian where rules opague b.},r (1) becmx{e opaque
by case (iib). This might suggest that opseity by (b} 18 less “eostly’” than opacity by {1}
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;f)a:;:t-yl == marked fails to explain why marked interactions occur over and over
¢ languages of the world. Why should this be so if marked means u
favoured ?u}d a relatively unnatural state of affairs?” o
- EB::%:;: tt}o t%;at, there are sitl'mt‘inna where both orderings are opaque.
‘ ‘ he ITransparency Principle fails to tell us whether in such :
gltu&tv:‘m both orders are marked, and which one applies. )
I.t i8 &lso: necessary to add that the Transparency Principle makes int
Festmg predictions for the deletion and context-free rules. Such ruela mf "
mi,tﬂ,nce,* are not opaque under those cases of the deﬁnitio-n which T:E;r E::
;ul fi;nvwm;n‘;lent, ie, {iia and (iib): Context-free rules do net have any
ironment in their structural descriptions at all. Deletion rules have & :
:hef structural change; hence, it cannot be said whether G appears in c.-c:f
ﬁi?;nstlzl; :11;?;1“ zhose ;pemﬁed by the structural description. Thus, by de-
e 4 ¥ 8 n and context-free rules are less opaque than other rules.
_.;{mseﬁc__]uent-l},*the}r should be favoured by grammars. This conclusion is
il;;r}n;:ent ;:'lt-h ‘thc-. consequences of applying deletion rules. We have noted
el y often render opaqnre some earlier r.ules and are therefore unde-
=\ -
- 5[‘!1;‘1}?;3;, &I"f;m;mzat-mn of Opacity fails to predict the direction of reorder-
(}p;],que g 2,563 trepﬂrtﬁd of rules reordering in both directions: from
e idf parent and from ‘tmnsparent to opaque, Moreover, sometimes
e e oid and the new ordering are opaque or both are transparent (La-
erriere 1975), PR
th&fﬁ d, ﬁnffrl en_mm.ent i the Tra,usqarenc_}r Principle, it should be mentioned
accepting 1t has serious theoretical econsequences. As we argue in some
other pla-:ze (Szpyra 1982), the degree of opacity of a given rule i%gclq::;a 1 f’”"}"
{mnt;ed with the place it occupies in the rule component. r-l\‘hte Eleép;; ‘; (i'?ll}:
la;ﬂ};:,r;?;l, the r:n?rer 1.t is exposed to th..e opacating application of some later
. Thus, opacity is oiten the cost of abstract analvses; the more abstract
phonological representations and rules, the more likn}y”the;' are to beJ ;-'{énil:i?d
?i‘igzﬂéoTjj:gfzrg,llftw:e accept t-hFe exis.tenﬁe of rule interactions, we are also
o ‘],‘ pt what is L:-Iftu.n t-'heu' logical consequence, i.e., opacity. In this
tinp 't the rﬂ;I"‘lSp&I‘Ency‘ Pnn{:lp.le.expresaea the tendency to impose limita-
: .1.15‘ upon ﬂ-bﬂ'b]: actness of phonological analyses. No wonder its strong version
f} ;l, c,?:fl?oi?t-cd into more conerete theories such ag Natural (Generative Phono-
o re.-s I,}c{i;mir IiETﬁ}. .}?Et.f:ever, the Transparency Principle fails oven in
intemﬂtioﬂ, ';f d{,’v DiEiEm i }t-}ng bpiue FL_llBE- and interactions. Recall the
ot ,&ﬂd. g, iummg and ass_umlat-mn in Polish. These processes
o Gcomp f::t-el;gr automatic, so they are — in natural gencra-
o cann_nt T) 4 ;;i?lg::i::;i (11*1 the other hand, they are opaque and
' T o [ax B - I
would be Landled by Natural Genei;;:i: ;E;;;;:;le“” B CEARARCT
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“These are some of the shortcomings of the Transparency Principle. It seems
that its failure is caused mainly by the fact that 1t attempts to determine
the naturalness issue in terms of surface structure only. In other words, it is
exclusively pbonetically biased.

The question that arises is why we should be coneerned with transparency
of rules only. Logically, the second possibility is open, i'c., examining the
transparency (or opacity) of underlying forms. Tt is Kaye (1974, 1975) who
explicates the motion of phonological transparency under the heading of
recoverability, Kaye (1975 : 244) describes recoverability in the following
way: “Recoverability deals with the relationship between a surface form and
the number of forms from which it could be derived. 1a computing the possible
sourcoss of the surface form, knowledge of the phonological rules as well as
various {decp) phonotactic constraints (syllable, morpheme, word) is required.
In determining the recoverability of a form theve iz no recourse to morpho-
logically related forms™. Kaye suggests that opacity of rules can he neglected
if derivations that result from their application are recoverable.

Let us now analyse some opaque interactions in terms of recoverability.
GGenerally speaking, opacity by (i} leads to recoverable derivations. Consider,
for example the phonological transparency of the word okazja. The voiced
obstruent in this word does not undergo any serious modifications in the course
of derivation, so it can be elaimed to be present in the phonological representa-

tion of this item, Morcover, if we know the phonatic constraint of Polish —
there are no morpheme internal clusters of dental obstruents and glides — then
the deleted vowel is also recoverable: since it does not cause the palatalization,
it must be [--back], since it deletes, it must be [—tense]. Similarly, we can
recover the underlying shape of medicute. Thas, knowing that diphthongs
in English are derived, the phonological representation jmediket] is {ully
rocoverable. Numerous other examples can be given (see Kaye 1974, 1975;
(ussmann 1976) suopporting the unmarked character of counter-feeding
orders, which increase opacity, but also allow for greater recoverability.

Opacity by (iia), in turn, is a result of counter-bleeding orders, Kaye® (1974)
claims that such orders are In many cases desirable since they -- like counter-
feeding ones w make derivations recoverable. Consider the opague inter-
action between nasal assimilation and the subsequent deletion of the voiced
velar stop in English. “A speaker knows a g is present in the underlying
representation without having recourse to paradigmatically related forms be-
canse the only possible source for 7] is vin a nasal assimilation rule from
underlying [n/ and g is the only consonant which could yield such a resutt
and still be absent from the phonetic form™ (Kaye 1978},

Moreover, as Kave (1974, 1975) and Giussmann (1976} demonstrate, there

5 It should be added that Kaye does nob suggest such a principlo.
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are cases of rule reordering in the direction of increasing opacity and, at the
same time, towards greater recoverability.

It seems, therefore, that there is sufficient evidencoe to suggest the Maximal
Recoverability Principle: natural orders allow for greater recoverability.,
The new principle overcomes cortain difficulties which are not handled pro-
perly by Transparency. Under the Recoverability Principle the majority
of interactiony viewed as opaque are considered perfectly regular since they
result in recoverable derivations. Tn other words, Recoverability favours
such interactions where the information about the application of rules is
preserved on the surface. Thus, the now princ ple often makes completely
different predictions as 1o the naturalness of rules and their interactions.
Let us illustrate this phenomenon with a well-worn example.

In some diafects of English two processes can bhe observed: one which clhan-
ges /t/ and [d/ into a voiced flap[n] between a stressed and an unstressed VO-
wels, and another which lengthens vowels when they appear before voiced
consonants. These two processes can apply in two orders. Consider two possible
derivations of the words Infer (lmtor| and ladder [lmdar.

I. Aaetor/  leder/ IT. [etor/ {ledor/
L. flap lmlar llor 2. length.  —. tedor
2. length.  lmler  Ixfer L. flap. lefar Igfor

output  [lefor] [l@fer] | laeLor | Llelor]

The first order is feeding and com pletely transparent. The derivations, howe-
ver, are not recoverable since they resnlt in homophones. In the case of the
reverse order (comnter-feeding) the rule of length ening is opaque in [lefor]
since a short vowel appears before the voiced consonant (case (i)}. Recoverabi-
lity, however, is greater here because the contrast in the length of the vowels
indicates the underlying opposition between voiced and voiceless consonants,
Consequently, the Transparency Principle treats the first ordering as more
natural, whereas Recoverability favours the second one.

It has been mentioned that one of the flaws of the Transpareney Principle
is that it treats automatic phonetic processes as marked, In this respect
Recoverability constitutes no improvement over Transpareney. To prove
that let us give some examples.

In languages displaying contrasts in vowel length vowels in unstressed
position are usually reduced. In Russian, for instance, in stressed position
there are five vowels: 7, ¢, o, o, #. In unstressed position, however, there is
neutralization in the mid vowels: ¢ merges with i (so-called “ikan’e”), while o
merges with a (so-called “akan’e™). As a result of these two processes in un-
stressed position in Russian s three-vowel system appears {consisting of
¢, %, and e}). It is conspicuous that ikan'e and akan’e largely decrease the
recoverability of unstressed vowels. Yet, as Schane (1972) claims, these pro-

stk

Nodural role enlevacliong 244
cesses belong to the category of natural rules which provide for maximum
differentiation. Under the Recoverability Principle, however, they are treated

ag marked. -~ P
' iguity 18 ev Teater he casc of vowe
The degree of phonological ambiguity 1s even greater in tne ca

reduction in English. Herc schwas can be derived {rom all full vowels. Conse-

gquently, recoverability is very poor. Notiec that often even Fhe ]muwiedgfr
of re-Ia,Eed forms does not help to recover an underlying vowel, sinee Dn]’y sofnlu
schwas alternate with full vowels. Thus, various unspﬁciﬁcd segments w%m.-.u_
often appear in phonological representations (eg.. in 5P B_J] are real cases {}f. 1r-re—
coverability. Thorefore, vowel reduction in Finglish receives a marked demgnu:—
tion in terms of recoverability. Yet, it is clear that the process under L
deration is a low-level phonetic rule which is not “hard to 1ea,_r11". In ac{l{dl.t-mny
there arc no signs which would indicate that vowel fﬂdllt&tlt]t:i as a “highly
unnatural” process tends Lo be lost from the grammar of ]_Elnghsh.

Let us turn to the interaction of rules yielding forms which are not TI ecover-
able. Consider the process of final devoicing in Polish once again. Whenever
a Polish word ends with an obstruent, it is impossible to determinc the pl}onu—
logical shape of this segment without taking into account m-::nrphologmdll{y
related forms. This is particularly conspicuous in the case of homophones.
The application of sue latter rules of initial voicing a.md cross-word 1}:{1;1&1‘-34
assimilation does not help to recover sue underlying fUFI.TIS of words, cither.
On the contrary, they decrease the degree of recoverability. Thus, under L]l.u
Recoverability Principle such mteractions are considered ma,r]?m} a.lt-hm.lgh t-+h|:-::
conclusion 1s contrary to the observed faets: no changes in the dircetion
of decreasing the degree of ambiguity are evident, o

It must be remembered that recoverability, like opacity, is a mattt‘:‘-r of
degree. Hence, the guestion arises what degree of &mbiguipy can be Mh}ntbﬁ(}_
to permit calling a given process or interaction Il‘d,t-l_ll-‘i'l..]ﬁ. In t.hfa vase of nasa
assimilation and velar dropping only the deleted voiced stop is rc:(t.(tvn.mhle,
whereas the oxact nature of the nasal consonant is not recoverable. Similarly,
in the ease of vowel nasalization in French and subsequent duiet.%on of the con-
diftoning nasal consonant only the vowel, but not t}?c gonsonant is recoverable.
Ifor example, it is impossible to recover the quality of t-hn.na;satl ccmsﬂnﬂ,nt:
in the word [f&] which can be either /n/ ag in fin, or [m/ as in ff:li—??L In other
cases recoverability is even smaller. Gussmann (1978} Tl]E!TIt-IDI'lBS several
instances of poor recoverability in Polish, which is, in fact, a typical f{mtgru
of Polish vocalic system. Poor recoverability is frequently a result nf" th.-
interaction of several rules. Consider the recoverability of the phonetic [s]
in the adjectives ending in -{g]ive (Leben 1979). [s] comes from:

! King's analysis has been questioned by Brink {1974) and Iverson snd Ringoun.
(1973;.
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{sp/ as in express -- exXpressive
fz/ asinabuse — abusive

ft{ asin permit — permissive
{d/ asin explode — explosive

The phonological ambiguity of phonetic [s] rosults from the interaction of
Spirantization and a rule devoicing [z] in front of -ive, as well as from the pre-
sence of /s/ in the phonological structure of English. Similarly, the interaction
of these rules together with the application of Palatalization affects the ambi-
guity of palatals. Phonetic [§] appearing before the nominal suffix -ion has the
following phonological sources:

4

{8/ as in abolish — abolition

[s/ as in confess — confession
it/ as in assert — assertion

{df as in suspend — suspension

In both cases the Recoverability Principle requires unnaturalness designation
upon these intcractions. Logically, we should expect this prineciple to evoke
some changes to increase recoverability. Again, no tendency to eliminate
some of the possible sources of [8] in -sive and of [§] in [8)ion can be observed.
Finally, if we treat the reordering argument as valid in deciding the natural-
ness issue, then we should expect phonological rules to reorder in the direction
of greater recoverability. There are, however, cases of reordering which do not
bring about any gain in recoverability, i.e., when reordering resulbs 1 a smaller
degree of recoverability, or has no effect on it, This is notl surprising since
counter-feeding orderings preserve rceoverability while feeding ones do not
and rules often reorder from counter-feeding to feeding. Let us quole one
example of reordering presented in King (1969). In Early Modern German
there weore two rules: one devoicing ohstruents in word-final position, atid se-
cond lengthening vowels before voiced obstruents. The derivation of two
entries: Lob “‘praise’” and Lobes “of praise” could be presented as follows:

1. Final Devoic. floby flobas|
lop e

2. Yowel Length. e lo:bas

autput liop] [lohos|

The final obstruent in [lop| is not recoverable since voiceless obstruents also

* Kave (1078} supzgests that one ean view reeoverabiliby ag a global constesint, on the
degree of ambiguity permitted in phonology. Ho adds that. it is ditfieudt to find phonolo-
vieal analyses which involve a level of surface wmbigaity mueh beyond the order of
threo'’. Qur oxamples demanstrato that eases of greater ambiguity are not, at all, infro-
quent, og. palatala and redueed vowels in Tinghish,
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appear in this pesition. In Modern Gterman, according to King, these two
rules reordered and the derivation of the same items is the following:

fiob/  [lobas/

2. Vowel Length. lo:b lo:bos
1. Final Devoiec. lo:p R
output [to:p]  [lo:bes]

Now in [lo:p] it is not only final consonant which is not recoverable but also
the vowel because long and short vowels appear freely before voiceless conso-
nants in German. Thus, the change not only did not result in greater reco-
verability, but on the contrary, the innovated order reduced it.

In conclusion, the Recoverability Principle suffers from exaetly the same
shortcomings as the Transparency Principle. Thus, contrary to our expecta-
tions, it assigns marked status to automatic phonetic rules and their interac-
tions. Furthermore, we have noted the stability of orderings leading to deri-
vations which are not recoverable. Finally, the reordering argument does
not support the Recoverability Principle, for there are cases of rules reordering
in the direction of lower recoverability. In brief, it seems that neither Transpea-
rency nor Opacity alone can decide the naturalness issue.

Logically, the third possibility is available, namely treating transparency
andd recoverability as complementary, and claiming that natural rule interac-
tions are those which result either in minimization of opacity or maximiza-
tion of recoverability, or both. This hypothesis is supported by some psycho-
logieal factors. Opaque rules are claimed to be hard to learn sinee it is difficult
Lo uncover the actual shape of a rule on the basis of the phonetic form alone
(there are either surface exceptions to a vule or a rule lacks its original condi-
tioning on the surface). Recoverability, in turn, leads to greater ease of lear-
ning underiving forms. As Kaye (1975} states, the rccoverability of a form
bears directly on the ease with which a speaker can carry oul the operation
ol matching a phonetic item to its lexical representation®. Thus, transparent
orderings result in easier acquisition of phonologicat rales, whereas recoverabi-
ity leads to greater ease in setting up underlying representations. Since these
two concepts are on a par, it seems that ne preference for only once of them

* We should bke to comment on the problem of the “payvehological reality™ of ro-
coverahility. RRecoverabilily deals with the ease of arriving at the phonologienl rapresen -
Lation of o Torme withont taking into ageount any rclated words since, as Kaye (1075)
states: people do not speak in paradigma’. Notiee, howover, that it ig exaetly the exis.
tence of paradigms that allows o native-spealior to nneover tho actual shaps of phonoin-
gical Tules, Thus, the speaker can hinve an secess to morphologicslly related forms while
Iearning rules but cannnt rofor to paradioms: when he wants to armve at underlying
shapes. This is clearly 1ot consistent. Moreover, it should be remernbercd that it is ofton
the context (either syntacilie, semantie, ov extralinguistic) which disamhiguntus lexieal
LA I
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can be given. CUonsequently, most desirable are the situations with both
transparcnt rules and recoverabie derivations. In such cases underlying repre-
sentations can be recoveread unambiguously along with the rules which relate
them to phonetic forms, Consider, for instance, the following alternations in
Polish were two rules interact: i-anterior palatalization, which palatalizes
eonspnants in the environment of a following front vowel, and palatal assi-
milation, which ereates clusters of palatals with the same place of articulation:

mig[stle “town” — mie(dce] “id, loe. sg.”
clia{stlo “pastry’™ - - ecie{dée] “id. loc. 8g.”
mofst] “bridge” — mofsée) “id. loc, sg.”

Here all forms are recoverahle and rules are transparent since the vowel which
conditions the palatalization, 1s present in the phonetic output as well as the
palatal which triggers the palatal assimilation rule. Conscquently, such inter-
actions are, under any theory discussed so far, natural and unmarked.

Kenstowicz and Kiszcherth (1977) put forward a hypothesis, which ¢an
be treated as an attermut at incorporating both transparency and recovera-
bility into the prineiples of natural orders. They suggest the hypothesis which
may be called the Modified Transparency Principle. They claim {1977:172);
“phonological rules will not (normally} interact in a fashion that creales
Phonetic opacity unless motivated to do 07, There are, according to Kensto-
wicz and Kisseberth, two situations where the phonetic opacity can be consi-
dered motivated;

1. when phonologically opaque interactions help to maintain anderlying
semmantic contrasts

2. when such interactions arise from the inherent nature of the phonolo-
gical processzes themselves {i.e., when two rules are mutually contradictory
and in whatever order they apply, one opacates the other),
What is conspicuous in the above formulation of this hypothesis is that the
notion of recoverability does not appear in it. 1t seems, however, that “'pre-
servation of underlying semantic contragts” practically means recoverability .
Let us recal! an example given by Kenstowicz and Kisseberth (1977:157, 170-1)
to illustratewhat they mean by “preservation of semantic contrasts”. In the-
Bantu language Mwera, a voiced stop is optionally deleted after a homorganic:
nasal, while a voiceless stop is voiced after a nasal:

hi-gomo, 1-gomo/n-omo “‘lip”’
lu-kuya, 1j-guya “cape bean”

Thus, the derivation of g-omo and g-guyae can be presented as follows:

f1)-gomoy/ fn-kuyaf

1. Voiced stop del. n-omo  1-omo a5
2. Yoie. after nas. SS 1-giya
output [1)-01m1:0] [n-guya]
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This order makes the first rule opaque 1n §-guya sinete it c:?mt-a.ins £ Ymeeﬁd
stop after a homorganic nasal, In spite of the rule dﬁlet-lnf?f voiced stops m ’f-h?s
position (opacity by case (i)). The anderlying shape of Y-gu, however, 1§
recoverable because the voiced stop after” a nasal siznals that this form comes
from an underlying stem with the initial voice]es? stop. There:fore, the um:leri—
lying contrast between stem-initial voiced and vqmelcs& stops s p::‘esented in a
phonetic contrast between ¢ and a voiced stop. In other wort ls, the }:-110{1?‘.&1-
cally opaque interaction of these rules preserves the underlying f]ppn:.:-mtmn
between voiced and volceless inilial stems, which presumably aids 111*‘(-11&
recovery of the underlying form (emphas?s mine e J. 8z.) and LI];t-!II"l-B,-'
tely of the meaning of the sentence” {Kenstowicz jmd KlSSE]f)CI‘f.h ‘1?77.171{‘].
It is quite clear from the quoted example that ‘prcﬂewa.tml:u qi s,crr.wnj m
contrasts’” results in recoverability. Another example of the 311?1113,[' “kmr} is
the interaction of two rules which appear in some dialects of American English,
i.e., the rule of vowel nasalization before nasal consohants a,nc_l the process
of nasal elision which deletes nasal consonants hefore homorganic obstruents.
‘Thue. there are two possible orderings of these two processes, as can be de-
Tﬂﬂ]‘lﬁ’t‘[‘&tEd on the sample derivation of the word lamp:

1. {leemp/ IT. {leenap|
1. Vow mas. lemp 2. Nas. del. lep
2. Nus. del. leEp l. Yow. nas S

output |lep| output *lep]

Tis the case of the first ordering the rule of vowel nasalization is rendered opaque
by the nasal elision tnle (by case (ila} since & nasal vowel oceurs huf‘e i non-
~1;*a,saliziug context. The derivation, however, 13 fully mcnﬂl{erfmbl{a: ginee t-her}a
ATE L0 1.mﬁerl3ring nasal vowels, it is clear that an oral one 18 icm.n{l plmnc:logl-
cally. Furthermore, since nasals are deleted only l:iefm‘e homor*ga,m::: c-c:-n1 HDH&:L%
this points to the presence of » bilahial nasal in the phonological st .u(, uu_,
of this word. The second derivation is not recm’emh]et alt-hf{ugh both mle:j
are transparent here. Morcover, the phonetic form 1?'{11011 arises as i Tgssilllj
of the application of the transparent ordering 18 l}llﬂrlﬁl‘ﬂglf‘&ﬁy and E{‘tm&ﬂtd:::ﬂ; ‘ _}
ambiguous since the surface form alﬂ‘ne does not indicate v:*hnt-ner wta,] Z
dealing with the phonetic realization of the word lamp or lup. bﬂnﬂeqien - {_.3-, i
is the opaque ordering which helps to preserve the semantic c:ontrast?. Therefore,
the Kenstowicz and Kisseberth hypothesis can be reformulated in the follo-

wing way:
Phonological rules will not interact in a fashion that creates phonetic opa-
city unless derivations that result from the application of these rules are

recoverahble.

In order to check the validity of this hypothesis, let us discuss the rela-
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tionship between opacity and recoverability in greater detail. There are four

possible typoes of rules and interactions with regard to these two notions:

1. transparent rules and recoverabie derivations — to this group helong
“true generalizations” — as the proponents of Natural (ienerative Phono-
logy would call such rules — these are rules and interactions which are not
problematic under any theory

. opaque rules and recoverable derivalions — in this case our Modified
‘[ransparency Principle allows us to treat opacity as negligible since the
resulting derivations are recoverable (cf. Kaye 1974, 1975, Gussmaun
1976). Those are cases — how Kaisse (1978} calls them — of “natural
opacity”. Here the lack of the conditioning environment is redundant,
since it happens “without an appreciable loss of information”, ie., “a cru-
cial distinctive feature of the conditioning segment which has been deleted
(or altered — J. 8z.), is “trapped” on the surface (point of articulation,
nasality, and syllabicity)” (Kaye 1974:147). We can therefore conclude
that such cases are unmarked. .

3. transparent rules and derivations which are not recoverable — such cases
ate infrequent since the third case of the definition of rule opacity malkes
costly the ruleswhich create phonetic shapes identical to underlying forms
or derived by some other rule(s). In other words, a given rule is opaque by
(iib} if the structures it creates are phonologically ambiguous, ie., not
recoveradle. Thus, transparent rules which result in derivations which are
not recoverable are only those which neutralize some phonological con-
trast and at the same time produce novel segments, i.e., ones not found
in the phonological inventory nor produced by some other rule(s). Vowel
Reduction in English is an example of a transpatrent rule which results in
the derivations that are not recoverable, The interaction between the rules
of flapping and vowel lengthening which leads to the rise of Lhiomophones
18 also of this kind. These cases would be problematic under the Recover-
ability Principle, but, according to the Modified Transparency Principle,
they are perfectly regular, for no marked status can be nssigned to a given
interaction if the rules are transparent, regardless of recoverability.

A problem which appears here is what interaction can be considered
anmarked in the case of one transparent order with derivations which
are not recoverable, and another where the order is opaque but derivations
are recoverable. We envisage such a situation in some dialects of English
which countain the flapping and vowel lengthening rules. The Modified
Transparency Principle predicts that both orders are natural (as a matter
of fact both appear in various dialects). Therefore, it may be claimed that
there would be one universal principle of naturalness of rule interactions,
and in the case of two possible natural orders (i.e., one leading to transpa-
rency, another to recoverability) thers would have to be language-speci-

2
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Xedurel rofe iateractinnd 25
: fily ’ e (either imiat
fic statements stating which prineiple takes precedence [Eltrh'ﬁl ]:}I_axm
] [ i - ]‘1_
Transparency or Maximum Recoverability). Thus, the {}ﬂ]}‘ sltuad 131'1 u
desirable for both prineiples would be tlic one with opaque rules and deriva
tions which are not recoverable.

i ' i — these” cases
4. opaque rules and derivations which are not recoverable these ca

are doubly marked: both by the Transparency and Rgcovcr&bility Prifl\cl];lelsl
as well as by the Modified Transparency Frin m}'f]e. {.n what follows T;r;, : a:
demonstrate that opaque and irrecoverable derivations shﬂu‘ld .n.ot- e ri:c;
ted as unnatural and, consequently, that none of thesc p]:mmp]es is able
to determine the naturalness of rule interactions. Let us first recall some
examples of such rules and intera,cﬁf-}ns. ‘ N .
First of all there are some automatic phonetic rules which fall into , ;1.
category. Final devoicing (in Polish and rmmemustnthier IfmgL_m.lgeai} as ::‘;_
as all Tules which are opaque by (iib) lead to the derivations which ave 1;0 ) l..l
coverable. Thus, word-final position in Polish is one where tife gh[:.lﬂ ciifi?
opposition between voiced and voi.:,teless ecitnsona.nts is neut-ra,hze‘ ] ;.:11111'110 : D_
the processes of ikan‘e and akan’e in Russian neutralize the under yr; g d} ﬁ}w
sition between unstressed high and mid front vowe!s as well ag mid an ]
hack vowels. Again, the Medified Transparency Prlnm}_)[:a fnrcesl us :Dt -Ir't:l,n
these purely phonetic processes as mu,rked_. Rf‘:mll 1th'e ‘1nt.era,{:t;mnl}e‘ *.; t.,en
final devoicing, voicing and assimilation in Polish. This mt-emct]fm a8 eif
discussed both as opaque and not recoverable and, .hEIlﬂ(E, llndesi.['ﬂb.]{‘: u;:{ IZI:
our hypothesis. Yet, as we have argued, all t]lf?se rules are of PE“;'E:’ a?f;:l;ind
tory character, and treating them as marked 39 cunt{’ar}e' to q.Ta obsonia .
SPJS markedness theories. Consider also the eases n_f 1111':-91*3,9‘:5‘1 on u{}f m ;rei e
two rules in English such as Velar Softening, Spirarntl:mtiﬂn: Iu-ehmm;, ? f:}:: ;&
zation, Glide dropping, and Vowel Reduction {ci} NPE). The rcf-}ut of t Jﬂt
interactions are phonetic shapes whose underlying representations qrc ﬂl
recoverable and which result from opaque rules. Thus,iﬂa.acss of opaque rules
and derivations which are not revocerable are not ifrequent. Mﬂrelo:fer,
it yeems that quite often their existence is simply a e'u:}st of abstra,ct‘a.ga }self;.
In addition, it is very striking that there are c:er1?ai1n changes wh@ Wf]lu 2
be desirable both for transparency and I'E:{:DVBI'B,-hllli'J}' purpuses,'but W ulc
do not oceur. A typical example is deletion rules, which ﬂ,(.lc'l opa,mty. to ru :lsl«
and, at the same time, decrease the degree {}EE recoverability. Le:hEm 1:,91.
once again some interactions which have been dlEGH.SEE:d throughout t L;ﬁf pT pe 1
The deletion of nasal consonants after they trigger the process o :ilwe
nasalization in French makes the deleted segmgnb Ponrecoverable. Fur er:
more, the very same deletion rule renders nasalization opaque. Thus, é;rﬂ?jr
vation of nasal consonants in this position would be d()l:lh]y demrafbl:c. BTEI; t 1}:,
there is no tendency for French to get rid of the dc_letmn Tule. Slmﬂa.r.l},t‘ e
deletion of front glides both in Polish and English renders palatalization
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rules nontransparent and at the same time decreases targely the degree of
recoverahility. Here, as in the previous case, no changes arc observed which
would modify this presumably unnatural state of affairs.

So far we have not examined interactions of mutually opacating rules.
It is clear that in the case of such interactions recoverabilit N should be the
decisive factor in determining which order is unmarked, The Nootka example
of contradictory rules quoted by Kenstowicz and Kisseberth (1977:171—2)
shows that transparency fails to predict the correct order of mutually OPACA -
ting rules. {in this particular example both orders vield opaque rules and de-
rivations which are not recoverable),

Finally, the Modified Transparency Principle fails to predict the direction
of linguistic change which, according to the principle, should proceed towards
lower opacity or greater rccoverability,

Recall the reordering of vowel lengthening and final devoicing in German,
It hag heen shown that this change brought about a decrease of recoverability.
Jt also increased opacity. That is, in Early Modern Gierman on ly final devoicing
was opaque. However, in Modern German both processes, i.e., vowel lengthe-
ning and final devoicing are nontransparent. Thus, the reordering did not
result in any gain in transparency or recoverability. Another example of
rcordering given in King® (1969) also demonstrates the insufliciency of the
existing prineiples.

The grammars of all the early Germanie dialects contained tawo ruleg:

1. changing the voiced nonstrident fricatives into the corresponding voiced
stops word-mitially, after nasals, and in gemination,
2. devoicing of word final fricatives

According te King, these two rules applied in the above order in Gothie, Old
Nozse, and Old German. Thus ,a sample derivation of the third person plural
of the Gothie verb “to bind” follows:

{Bindand/
Rule. 1. bindand
ule 2, ——
output [bidand]

Heve the order is bleeding, the rules are transparent, and the derivation is
recoverable. In a group of Germaaic languages comprised by Old English,
: " _1. B oy .. - s . . =

Old Saxon, and Old #risian, however, a reovdering is presumed to have taken
place, and the order of these two rules is claimed to be the opposite.

"- Hogg (1976) throws doubt upon this analysis.
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fBindand/
Rule 2. bindanp
Rule 1, bindanp
cutput [bindanp]

Here, again, the order is blecding, rules are transparent, and the derivation is
recoverable, Thus, the reordering did not influence transparency or recove-
rability. This indicates that there are other factors which motivate reordering.

In the present paper an attempt has been made to describe natural rule
interactions in terms of opacity/transparency and recoverability. Three
hypotheses: Minimization of Opacity, Maximization of Recoverability, and a
combination of both have been analysed as possible prineciples which determine
natural rule interactions. It appears that we find the same sorts of difficulties
with all of them: they make wrong predictions both for synchronic pheno-
mena and for the direction of linguistic change. Thus, our conclusion is that
none of these principles can decide the naturalness of rule intcractions issue.
In fact, the present author is skeptical about the possibility of finding such a
principle. It seems more probable that a set of such principles is at work
(perhaps something similar to Anderson’s (1974) hierarchy of principles used
to decide the natural orders within his local ordering theory, or a set of prineip-
les like those suggested by Brink {1974})). All suggested prineciples have a high
degree of generality, but fail in specific instances. They help, however, to
achieve a level of “exegetic adequacy™ in Anderson’s terms. Thus, “if we
distinguish the ex post facto understanding of a linguistic fact which a given
principle can provide from the ability of that principle to prediet beforehand
what the facts will be, we can...find a proper value to set on principles...”
{Anderson 1979:18}.
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