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Abstract

A common feature of early speech is that children use
case marking incorrectly. Several researchers have
proposed that the child’s mistakes are limited to the
misuse of nominative case, and are corrected once the
child acquires verbal morphology. In this paper I will
show that this characterization of the problem is in-
correct: children misuse all case forms, not just nom-
inative case. In addition, I will show that the child’s
use of case is related to the acquisition of nominal
morphology, not verbal.

Case marking can be better understood as a result of
the child learning the productive agreement processes
of his language. This characterization accounts for the
acquisition of case and the “waffling” which children
exhibit, and does so within a unified theory of lexical
and syntactic acquisition.

Introduction

Many language researchers have noted a salient character-
istic of early speech:' children appear to assign case roles
incorrectly. They say things like: Me go home, Her too cold,
and I knock he over. Several researchers have attempted to
explain why children have difficulty marking case ([Rad-
ford, 1990], [Aldridge, 1989]). Their explanations center
around the connection between the child’s acquisition of
verbal morphology and the assignment of nominative case.
They claim that the child cannot assign nominative case until
he has first gained knowledge of the language’s verbal mor-
phology, paralleling the link between these two phenomena
proposed in Government Binding theory [Chomsky, 1981].
I will show that this characterization of child language is
incorrect—children do not simply lack the ability to assign
nominative case, they lack the ability to assign all syntactic
case—and I will present a model of language acquisition
which relates the child’s acquisition of case to the acquisi-
tion of nominal morphology, and does so within a unified
framework of the acquisition of the lexicon and syntax.

"The period of acquisition which I will be concerned with is
roughly ages 18 to 36 months. During this time, most of the
major components of language—word order, argument structure,
agreement and case marking—are acquired.
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The computational model of the acquisition of morphol-
ogy and its relationship to syntax which [ will be adopting
has been discussed elsewhere ([Kazman, 1990], [Kazman,
1991]). In this paper, I will show that by extending the no-
tion of agreement in this model to include case marking, the
acquisition of case—both the time course of acquisition and
the mistakes which children commonly make—is explained.
In this way the child’s acquisition of case is accounted for
by positing a minimal change to a language acquisition sys-
tem which already demonstrably accounts for much of the
child’s early syntax and inflectional morphology.

In addition, this proposal will account for the waffling
stage through which children seem to pass on their way to
the acquisition of a particular facet of the adult language.
Walfling refers to the tendency in the child’s speech, at this
time, to use lexical items and grammatical constructions
intermittently, and seemingly randomly.

Consider, for example, the following data taken from the
speech of Adam, at age 2;10:2

Adam: Look my telephone.

You don’t like me tow truck?
Mine expresso.

I making noise.

I'm swimming.

In these utterances—all of which were spoken in a period
of approximately 20 minutes—Adam sometimes uses the
correct possessive my, and at other times uses mine or me
as a possessive. Similarly, he sometimes uses the auxiliary
verb be with progressive forms of verbs, and other times
does not (compare I'm swimming and [ making noise).

The acquisition procedure proposed here can account for
the waffling in both case marking and auxiliary usage be-
cause they are really different manifestations of the same
thing—the child’s incomplete understanding of the agree-
ment processes in his language.

2All of the data used in this paper was taken from the CHILDES
database [MacWhinney and Snow, 1985]. The data for Adam was
taken from [Brown, 1973], the data for Peter was taken from
[Bloom, 1973], the data for Shem came from [Clark, 1978], and
the data for Nina was taken from [Suppes, 1973]. Some further
examples from a number of children will be quoted from [Radford,
1990]. The age notation that I will be using throughout this paper
is years;months.
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The Acquisition Model
The Induction of the Lexicon

The acquisition model which I am proposing is based upon
the assumption that the basic principles of the grammar of a
language can be determined by an analysis of the morphol-
ogy of the target language, and by an examination of the
interface between morphology and syntax in this language.
The analysis of the lexicon and the development of rules of
grammar appear to be significantly different, although re-
lated, classes of problems. Accordingly, different lcarning
strategies are applied to them: [ am advocating an inductive
approach to the acquisition of the lexicon and a deductive
approach to the acquisition of syntax.

The lexicon is constructed inductively, through a pscudo-
statistical ranking procedure which postulates hypotheses
about lexical items based upon their input frequency and
other properties such as their phonological salicnce. The
main purpose of the lexical acquisition procedure is (o dis-
cover the root word forms and the productive affixes of a
language. Once the inductive procedure has discovered the
form and meaning of the productive affixes, the structure
of the lexicon can be said Lo be acquircd. Cerlainly, there
is a great deal more 10 lexical acquisition than this, but
once the structure of the lexicon is learned, much of lexical
acquisition is reduced 1o a relatively rote process of adding
new entries which conform to previously learned paradigms.
That is, once the procedure has learned bites, walks, throws,
wants, gives, e1C., learning brings or takes involves only the
application of the rule that the child already knows, i.c. add
-5 to the verb root.

The lexical acquisition procedure proposcs hypotheses
for word roots and affixes. These hypotheses are ranked,
and their ranks are continually updated bascd upon how well
they account for the model’s input. In this way, the most
productive morphological rules will be highly reinforced
by the input, whereas less productive rules will either be
pruned or simply listed in the lexicon as irrcgular forms.
Initially, the ranks for all affixcs will be low. This corre-
sponds to the period in which words are typically produced
by the child uninflected. As the model reccives more in-
put, the ranks of the productive affixes incrcase rclalwclg
quickly. During this stage, walflling and overgencralization
occur. Overgeneralization occurs because the child lecarns
about the productive affixes more quickly than he lcarns
about irregular affixes (since productive alfixes are rein-
forced by many different words within the language) and,
in this model, roots and affixes are combined exhaustively
and then unproductive combinations arc pruned by the rank-
ing procedure.

Waffling occurs because the child possesses roots and al-
fixes which have a rank which has not yet reached certainty.
The highly productive inflectional affixes cncode agreement
information on their host category—for instance, the verbal

?Overgeneralization refers to the tendency of children to over-
apply productive affixes, producing novel forms such as foots,
ated, goed and so on. This subject is treated more fully elsewhere
([Marcus et al., 1990], [Kazman, 1990])
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-ed alflix in English encodes verbal past tense. This piece of
information about -ed is not innate however. It represents
an inductive generalization by the child based upon expo-
sure 10 a large number of verbs. The rank of an affix is a
quantification of the child’s belief that that word undergoes
a productive agreement process. The model of language
generation being assumed here assumes that all semanti-
cally valid forms of a word activated in parallel (following
[Simpson, 1984] and [Carlson and Tannenhaus, 1988)), and
the child chooses stochastically among them, based upon
their normalized ranks. Assume, for example, that the child
has a root, swim, and two affixes: the -ed affix, with a rank
of 0.25, and the i—a ablaut, with a rank of 0.50. These
ranks arc a statistical measure of the child’s degree of belief
in these alfixes (or agreement process) and so the child will,
at this stage, produce swimmed 1/3 of the time and swam
2/3. The result of this ranking procedure, to the external
obscrver, will be a waffling in the child’s morphological
productions, agreement processes and case marking.

The Deduction of Syntax

The deductive portion of the acquisition model is logically
dependent upon the results produced by the inductive por-
tion. The knowledge-base for making deductions about
the language is the lexicon. The lexicon, when properly
structurcd, contains much detailed information about the
agreement properties of the categories of a language.

Intuitively, this dependence upon the inductive lexical
acquisition process can be seen as a way of buffering a
deductive model of syntax from the enormous amount of
variation and inconsistency in language. Once the inductive
analysis has provided a clear model of the lexicon, then the
deductive portion of the model may safely make inferences
based upon this information.

The deductive portion of the model is structured as a
rule-bascd system, like a production system—a system of
if-then rulcs tied to an associated database of facts, where
any rulc may be activated when its preconditions are met
in the database.* To give a concrele example, we might
postulate the following rules for the deductive model of
syntax:

IF a category X exhibits regular agreement
THEN hypothesize an Agr node dominating XP

IF a category X has an Agr node and there is
a function word which subcategorizes for X

THEN analyze this function word in XP’s Agr node

These rules provide a means by which the target gram-
mar can be gradually refined, based upon an analysis of
grammaltical relations revealed in the lexicon. In the above
cxample, these rules determine if and when two categories

“A general introduction to production systems can be found in
[Davis and King, 1984]). Production systems have been usedin the
past 1o model human cognitive processes. Newell, for instance,
used it to model human performance in a memory scanning task
[Newell, 1973]. Furthermore, rule-based systems form the back-
bone of most expert systems.
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Figure 1: Brown vs. Babel vs. De Villiers

should be constrained to agree in the syntax. Rules like the
above must be included in any serious model of grammar,
since cross-linguistically different languages exhibit differ-
ent agreement facts, and developmentally, children begin
their linguistic careers with little or no knowledge of agree-
ment and gradually develop this knowledge over time.

This model has been implemented as a computer pro-
gram, written in C, called Babel. Babel has been shown to
correctly simulate the acquisition of English and Polish—
two historically unrelated languages. To be more precise,
this model of lexical and syntactic acquisition makes certain
predictions about the rate and order of acquisition of pro-
ductive affixes and syntactic agreement phenomena. The
results of simulating acquisition with this model® are shown
in figure 1, compared with the order of acquisition of the
same morphemes by children, as documented in Brown’s
seminal work A First Language: The Early Stages [Brown,
19731, and in De Villiers & De Villiers The Acquisition of
English [de Villiers and de Villiers, 1985]. The Pearson
product moment coefficient of correlation® was calculated
for the three sets of results. The order of acquisition pro-
duced by Babel is correlated at a level of 0.99 with Brown’s
results, and 0.96 with the De Villiers’ results.

In addition, the predictions which the model makes for
Polish have been shown to conform to the order of acqui-
sition presented in The Acquisition of Polish [Smoczyfiska,
1985). Furthermore, these results also hold for Dutch,
French and Hebrew, as I have discussed elsewhere ([Kaz-
man, 1990]), although I have not, as yet run computer sim-
ulations of the acquisition of these languages.

Case marking

Several researchers have suggested that case marking is
missing in early child language, and is acquired at the same
time as function words like determiners and auxiliaries (see
[Radford, 19901, [Kazman, 1988], [Aldridge, 1989], [Guil-
foyle and Noonan, 1988]). Different theories have been

SThese results were based upon an input sample of over
44,000 words of transcribed spoken adult English taken from the
CHILDES database.

SThe Pearson product moment coefficient of correlation is a
scaleless measure of correlation between two variables. Its value
varies from -1 (completely unrelated) to +1 (completely related).
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proposed to account for this, but they largely rely on case
being a property of a phrasal category, Infl, which is a pro-
jection of a verb’s inflectional information. One problem
with these theories is that they force acquisition to rely on an
innate knowledge of putative linguistic particulars (such as
the notion that nominative case is assigned by a tensed Infl),
or on the maturation of some linguistic property, such as
Case marking. This amounts to little more than stipulation.

For instance, Radford and Aldridge suggest that children
acquire nominative case marking as aresult of the creation of
Infl. Nominative case is assigned, they claim, once the child
has created an Infl node in his syntactic representations. In
order to justify this claim, they must not only show that
nominative case is not operational in the child’s grammar
before Infl has been acquired, but that accusative case is
operational (since accusative case is assigned by a verb to
its direct object—a construction which the children have
already acquired). Radford provides evidence suggesting
that this is the case. He first provides examples of children
using pronouns marked for accusative case:

Paula: Paula put them. Throw them in.

Daniel: Mum, Wayne hit me. Want kick him.
Put him bed.

Hayley: Help me out. [Radford, 1990, p. 133]

He then provides examples of children using accusative
pronouns in positions which would call for nominative ones:

Angharad:  Me have biscuit.
Neil: Him on there.
Hayley: Her do that. [Radford, 1990, pp. 133-4]

On closer inspection, however, it does not appear that
this analysis can be maintained. If Radford and Aldridge
are correct in assuming that the child can use accusative
case (because this is assigned by a verb) before being able
to use nominative case (which is assigned by Infl), then
they would predict that accusative case should be much
more productive than nominative case in the child’s sponta-
neous speech. Radford clarifies this point as follows: “Our
central claim here is that children at the lexical stage in their
categorial development have not mastered the conditions
under which nominative case marking takes place in adult
English . . . However, the hypothesis that children have not
mastered nominative case assignment should not be taken
as implying that we never find any examples of (what might
appear to be) nominative forms in the speech of children at
this stage. .. .Itis certainly true to say that we find the spo-
radic occurrence of nominative pronouns in the transcripts
of some children who otherwise appear to be at the lexi-
cal stage in their categorial development.” [Radford, 1990,
pp. 134-5] To paraphrase, we might find some examples
of nominative case marking in the child’s speech, but they
should be infrequent and unproductive; simply the result of
the child’s use of rote-learned phrases such as Off he goes.

However, it appears that Radford and Aldridge’s assump-
tion can not be substantiated. The frequencies of pronoun
usage for Nina and Adam are given in figure 2. These are
counts of the number of utterances in which the children
use a given pronoun, taken from the samples before Infl has



been acquired by the children (as indicated by metrics such
as the child’s use of auxiliary verbs and productive verbal

affixes).
Pronoun | Adam | Pronoun | Nina
I 719 I 154
me 494 you 92
you 452 him 62
he 50 her 49
him 46 me 41
them 25 he 39
we 14 them 4
her 10 they 4
she 8 she 3
us 6 we 3
they 3 us 0

Figure 2: Adam and Nina’s Pronoun Usage

If the Radford/Aldridge hypothesis were true, we would
expect to see significantly higher usage of accusative pro-
nouns than nominative. However, there does not appear
to be any tendency to use accusative pronouns more fre-
quently. In fact, just the opposite effect appears to be the
case (although only slightly): the most productive pronoun,
I, is used significantly more often by both children than its
accusative counterpart, me.

Radford and Aldridge also claim that children use ac-
cusative pronouns in cases where nominative ones are called
for, thus indicating that nominative case marking has not
been acquired. However, another logical possibility may
also be considered: that children simply have no notion of
case marking at this stage, and so they use their pronouns
fairly randomly. If this hypothesis were true, what you
would expect to see in the child data is a wide variety of
misuses of pronouns, indicating that no case marking of any
type has been acquired. So, in addition to the examples
above which show children using accusative pronouns in
nominative contexts, you would expect to find nominative
pronouns in accusative contexts and genitive pronouns in
nominative contexts. This is exactly the case, as shown in
the following representative examples:

Adam:  Let he walk.
See he walk like dat.
Her sing it.
I going knock they down.

Nina: My close it.
My get my car.
Hold him eyes.
Him can’t see.

Shem: You heard he climbing in the doggie.
Me no have juice.

Him go meow.

As a consequence of examples such as these, the Rad-
ford/Aldridge hypothesis—that children have mastered only

accusative case before developing Infl, and master nomina-
tive case only after Infl is acquired—cannot be maintained.
Another hypothesis can be suggested given the theoretical
framework I have described: case is first acquired by the
child as a another feature of lexical items. Whereas inflec-
tional affixes are an audible form of agreement indicating
some intrinsic feature of a word (such as number or tense)
case is an audible form of agreement indicating an extrinsic
feature of a word: its function in the sentence.

In effect, this is another application of the notion of “boot-
strapping”, proposed by [Macnamara, 1982] and [Pinker,
1984]. The child starts out with a simplistic but natural
notion of case—that it is another agreement feature of a
word—and uses this to “lift himself by the bootstraps” into
the more complex adult notion of case. The hypothesis
that case is first acquired as a type of agreement not only
accounts for the acquisition facts of case, but does so by
positing no new mechanisms, and by claiming no reliance
on either innate knowledge or maturation.

This proposal carries some empirical consequences with
it. It suggests that: 1) we should see the same waffling
in the acquisition of case that we see in the acquisition of
morphology; 2) case marking should not be productive in
the stage before inflectional morphology has been acquired;
3) case marking should be acquired at the same rate as
inflectional morphology. These predictions appear to be
substantiated. First, we do see waffling in both case marking
and inflectional morphology, as pointed out earlier. Second,
case marking is acquired at the same time as inflectional
morphology. The table given in figure 3 shows Peter’s
usage of plurals, pronouns and genitive 's. The numbers
of plurals, genitive s and pronouns appear to be increasing
over time’ in lock step. In fact, the Pearson coefficient of
correlation for plurals and pronouns is 0.87, for pronouns
and 's is 0.83 and for plural and 's is 0.96.

Age | Plural | Pronouns | ’s
1,9 6 1 1
1;10 20 1 2
1;11 27 17 2
2;0 28 33 5
2:1 16 50 S
22 18 80 11
2:3 93 219 32
2;4 21 137 19
2:5 83 224 26
2;6 36 169 14

Figure 3: Peter’s Acquisition of Nominal Elements

What we can infer from this high level of correlation

"The numbers do not monotonically increase, in part, because
of the different number of utterances collected for Peter each
month. For instance, at age 2;3 3300 utterances were recorded
for Peter, compared with less than 1600 for 2;4. The other part of
the variation is attributable to the stochastic nature of the child’s
speech.



is that case marking, as evidenced in pronouns and in the
genitive marker 's, is acquired along with agreement, as evi-
denced in plurals. In a theory such as the current one, where
case marking and agreement are simply different manifes-
tations of the same process, this correlation is predicted.

Finally, the third prediction—that the rates of acquisi-
tion of case marking and inflection are related—can also be
substantiated. In a language like English, where inflection
and case markings are relatively rare and typically phono-
logically reduced, the acquisition of inflection and case is
relatively late. Most children do not achieve anything like
adult mastery until about 3 years of age. In Polish, on the
other hand, which has abundant, phonologically salient in-
flection and case marking, the acquisition of inflection and
case is precocious. Smoczyriska reports: “as far as the ac-
quisition of specific case endings is concerned, most of them
are used correctly from the very moment of emergence of
a given category” and “the acquisition of gender is preco-
cious in Polish children. Most of the children have acquired
this distinction before the age of 2” [Smoczyriska, 1985, pp.
618, 6451.

Conclusions

This proposal explains why children use case marking in-
consistently in the early stages. Since case marking is sim-
ply another type of agreement, the child, in the stage before
he has identified the productive agreement processes of his
language, will have several competing hypotheses for the
structure of nouns in his language, each of which is weighted
by its rank, as determined by the lexical acquisition proce-
dure. Thus, if a pronoun is associated with two possible
forms, one correct and one incorrect, each of which have a
rank of 0.5 then we would expect that the child will use the
correct form about 50% of the time and the incorrect form
about 50% of the time—this will appear, to the listener, to be
waffling. As the child learns more about his language, the
rank of correct forms will near 1, the child will use case and
agreement with adult proficiency, and waffling will disap-
pear. The waffling stage will be the same time that the child
will be overgeneralizing morphology and use other types of
agreement inconsistently. For instance, during this time the
child will produce utterances such as “a shoes” (where the
number of the determiner does not agree with the number of
the noun), “that’s feet” (where the demonstrative and copula
don’t agree in number with the noun) and “sit on the lap”
(where the determiner and noun don’t agree in definiteness).

So, why do children say Me do it? For the same reason
that they say He want some: because they have not learned
nominal and verbal morphology. In particular, they have
not learned that a verb agrees with its subject, and they
have not learned that a pronoun “agrees” with its position in
the sentence. This is also the reason why children produce
utterances like / making noise. The auxiliary verb am is
missing from this sentence because the child is not enforcing
verbal agreement in his syntax.

The unified lexical and syntactic acquisition procedures
presented here not only learn the productive agreement pro-
cesses of the target language, but do so in a way which is
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consistent with the acquisition of the lexicon, as recorded
in longitudinal studies: words are first learned unanalyzed,
then some words are produced incorrectly and gradually,
over time, an adult-like knowledge of the language's syntax
and morphology, including case marking, is learned.
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