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- If work in language acqulsltion is going to come together with theories
about learnability and proposals about adult language strugtures, then a successful

approach will have to cons:der all three of these areas in looking,for an explanatory
theory. The most reasonable theory might, at first, look inelegant when considered

in relatlon to ,Just one area./ When set in the context ofytﬁe other twa, though, i

%
1t might turn ou to be the model with the most explanatory power.

This paper is an effort toward Just this kind of 1ntegratlon. We wlll begin

with a general dlscuSslon of, the acqulsltion *blem. Then we will look at one

L J

partlcular area of the adult granmar belng acquf%ed -- derivatiofial morphology. We pro—

pose the Inheritance Pﬁinciple as a core principle in‘morphology, and then examlne it with-
. . ’

respect to learnablllty -- how it would operate as.a model for the learnlng of

N
————

morphologlcally complexdgorms The 1mpllcatlons of such a model are then tested in

+

a set of experlments. o Sy . ,
T . > . : " ' 1.

- .

*1. Acqyuisition: general considerations

The problem of language acquisition can be looked at as two interrelated

L

problems. One problem the child confronts is to flgpre out what relationships ‘:\

" between endiv1dual items in the language "count"” as formal relatlonshlps, in each of

" the gram@atical domains. For example, ‘the’ relatlonshlp that holds amone all the words

which contain.a /p/ sohewhere in them is a relationship that a learner couldguse >
’ o <
to make up a generalization about his language. Or, the relationship between a . )

L4 -

word and 1ts.1ntoqation. . - .

But ¥hile thse are plau31bly significant relatlonshlps in certamn contextx, they

>

are insigniflcant in the domain o morphology. An affixatlon Tule doesn t care T .

whether somewhere ih the form it's attaching to there is a /p/, nor does it pare about

whether a morphological base form has a rising or a falling conto::..’7 In contrast, '

4

-it might care about the relationship that holds, among, say, all

\ . .
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verbs that enci in voiced consonants. A rule like past-tense needs, in fact,

- . to look at this. A learner's predosi)osition to recognize certain of thes® - -
/ ' ’ ’ 4

Y

relationshipe‘ is no doubt &pecified by the language atquisition device. Other .

relationships, hewever, are not automatically recognized. As & conseque7nce of this,

this is the place where a learner will make errors.
A sécond problem follows from.this one. Once the learner has begun to

establish particular relationships between ferms, a.nd construct, preliminé.ry rules, .
-
‘
he may go too fay,, overgenerahzing the rules to forms they should not a.ffect The
(by Baker and others) .
" problem which results has been called/the negative evidence problem. Basi(ally: !

hcw does ‘the learnet retreat from oveféeneraliz@iwithout access to information L
b * - : :

that particular forms are not grammatical.

. -
»

. Both'of these:problems -- establishing what "counts' as a formal relationship
. . “e . . v
. . ‘ « . ' e
in a particular domain, and retreating from ogergeneralizations without negative
. .. \

s data’-- arise in the acquisition of. morphology, in the learning of forms which are

_morph‘olog:lcally complex. We 1bok at these forms below. . oL ’
. 12,  The <target grammar -(( morphologically complex fo
- . . N LY ) f R »

Let us consider verbs and tﬁeir deverbal count arts, first deverbal nominald.

-—

'
-

/ In (1) - (3 the g. forms are tie. verbs, the . forms 'are the -ing procees' N
. P . ]
) . nomna’ls and in c. 5» marked wlthian ampersa.nd are -er agent nominals.

D -

A (1) a to ride bicycles w hout hands o
. . b, the riding of bicycles withgut hands '
o . c. &the ridgr of bicycles without 'hgnds

. (2) a. ' to break teffy into bite-sized pieces > ..
) o + b, the breaklng of taffy ifto bite-sized pieces -

- , ) “c. &the brea.ker of taffy into bite-sized pieces

v 4
. (3) a. to "discbver ™ manuscripts under beds s
, , b. the discovering of manuscripts'under beds :

e . . C. &(the discoverer of manuscripts under beds

b - . .';f\ . o - ‘
- . - ) - . .o ' ¢

i - The ampersand indicates not that eve"ry reading of these is bad, but that the N




-reading we are aiming at here¢ -- the one in which both complemeﬁts are arguments - .

of the verb -- is ungremmatical. Ipr(lc), tHen, we're talking about someone who
rides bikes wiQho::\usfng any hands, not about bikgs withoﬁ% hands nor about a p:rfﬁn
\ .
vithout hends, both of which are grammatical, if silly. )
‘Dégpite-the fact that the b. and c. forms are both related to the verbal a. forms,
m;hat is, thgy're both deverbaijiomina;s, only, the b.: forms cén'take the full range.‘ ]

. - '

of the verb's arguments. The problem is not a semantic one. Each of these ¢. forms

.

would Qe interpretable; (1c), would mean, as wye have said, Pomeone.who rides (or *

is riding) a bike in a particular way; (2c), someone who breaks taffy into bite-

sized-ﬁieces, and_.so forth. @ﬁt the only reading available is one in which the * -

- second argument is not an grgument of the verb but modifies either the higher or lower
N . N ‘ 'S Y .

N

In (1lc), for examples without hands can refer either to the rider of the'bike .

v

NP.

or the bike, either of which would have no hands. K S .

Allen (1976) has used the term "imperitance" to describe these facts informally.

In looking at cases which contain at most direct objects she notes, "deverbal - .

-
nominals in -er and -ing inherijy the subcategorizations of the verb." (p. 170) This
is a simplification; though, as we have seen for the -er cases in (1) - (3), yhicﬁ' ’

¢ , . ' . " . s, - -

. prohibit more than a direct object. Examples (4) - (7) are a better test; they .

' v - . . .

’

are verbs which require two complements. Note that ‘the propléﬁ is not with one or

‘ two complements: the examples in (8) - (10) only require one complement, but.these .
- ' R RN : <
are not direet object NPs, they are PPs. . b . e ) "
‘ () a. put NP PP - . . R .. o
‘ b. the putting of men on the moon ’ . )
c. &the putter of men on the moon _ ’ R . 4 ,
(5) a. hand NP PP, . -~ R
b.  the handing of scalpels to surgeons ! - RIIN .
Py " ¢, &the hander of scalpels to surgeons o « )
. : (6) a. ?lace NP PP, . 5 ,
b. the placing of students in colleges L . ‘s
* c. &the placer of students in colleges ¢ ) : Sy, ’
1 . / . L

. (7 a. glue NP Adv ’ ~_ ' . "i
the Slui , s 5 . ’ ’- . A
\‘ ng of the Pieces together » . . P




/i\ o P Adv '

(1) . e glue NP . * . .
b. the gluing of the p{ecesitogetner 4 A ,
) . c. &the gluer of the pieges together : D
. - *e [4 N
-, (8) ° a.. lean PP < 7 )
LS b. this leaning ageinst walls ' ‘ . ,
. ' c. &this leaner against walls . ‘ .
: ‘f . ~ LY ‘ R « ’ . ’ bl
A (9) as n PP ) ' ’ D
.- . Ady < -
v b. this turning into & pumpkin has go% to be gtopped - .

c. &this turner into a pumpkin has got to be stopped

x
¢

- SR—, evteiive el Avients o
Once again, the c. cases are odd, suggesting a principle more regtrictive th Allen's in-
. X : , h

/ﬁ - =
M '

formal statement. R . :
. , E4 - -
- ) 8 3 A . ) L. e
! In (11) we propose s‘n a principle, the Inheritance Pringciple. .
. - e t ‘ Al - .
. A
(11)  thg Inheritance Principle: .

.
M

) -a. a derived form inherits the ﬁill subcategorization of its - -

’ . base unless the relation between the two is distant i.e.

differs in tyo respects, category and meaning; ) ‘ . -
"o, it a derived form is distantly related-to its base, then ‘\
¥~ only the unmarked portion of the subcategorization is
) . 1nher1ted trangitiveé or intransitive (see Carlson & Roeper,
g e, _ 1980). © - . . : :
L . ,
. . “ .
This principle (which will ‘have to be made more explicit with- respect to "chahge
. v. of meaning ") will account for the differences between the b and c. cases in (1)-(9).
In -ing affixation, there is & change of category - & verb becomes a noun -- but
" the only meaning change is that which\the new category brings to the form. No g

’ - "
extra meaning component is added. In the -ér examples, hokrever, the affix-carries

<+

a meening of its own, agent p{ic-tion. So in addition to the change of category,

< . there is also &a.change of meaning With these two changes, the Inheritance L2

Principle allows only an unmarked subcategorization.

S ﬁ

We can see a similer pattern in (12) - (lh) with the -able affix;, which changes

.
verbs into adjectives ani adds the- basic meaning "able to be V-ed".’

1 . 7 \ " P

. ] # (12) . a. |Dreak the taffy into bite-sized ‘pieces
& - b. &the taffy is breakable into bite-sized pieces '

. [
i . L4
..
’ . N
e .
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(13) a. ride this bike without hands

b7 &th:} bike is rideable without hands
(1b) .- divide the pie'into-thirds ~AL
&the p;e is dividable into thirds

the ple is divisible into thirds ? {from Aronoff, 1976)
@

P

Note that (1), ginde, has a possible alter?xauve d1V1Blble which can take extra,

complements, in contrast to dindab‘le, formed with the. prgductive -able rule. (This

-

contrast was orlglnally pomted out 'in Aronoff (1976) Presuma.bly, divisible l ~

f .
would, have a separate lexical entry (wo,uld not be formed, by rule) and its subcategor-

ization would spécify that it takes-a PP. ’ : . / . ’ R
. - &

, ] L - : " . - N é
Accorqing/to the Inheritance Principle, if the full supcategorization‘ ig to be ‘,f"

. . , |
inherited, then category and meaning m"é"y not both change. The -ing cases showed s

) -
o .

the category cha.nglng while tile mea.mng remalned qonstant /The cases in (15) - (17)

‘illptfate the meaning changing whlle the category relpains‘constant.

(15) ", rehanfd‘the scalpel tq'the surgé\on- . v

4 ' ‘ -

(16) replace the students in sumi€r joby . _ :

~ - . . h b * / . .
(17)- reglue the pieces together C, . -
‘. A ,' . .

. | . oo v . : >
Here re- adds the mea.ning"ag‘aip' but does not change the category; hand and

rehand are both, verbs, These examl;les,are parallel’to (5) = (T). In gimilar -

P
fa.shlon ve wguld expect (4) to a.llow the comeaponding (18),

< (18) reput the men on- the moOn - N ,

- + ° .
. . ¥ ) . .

-~ . & 1

but we don't. -This fact, will, for the

-3 Learnabi-lity -

, i
The Inherltance Princip].e, as it was pmpesed above, is a principle “governing

-

the adult gramma.r.' Its form, however ‘makes it a candidate for a prdnciple '

. R o : . . . . ‘
governing acquisition. We repeat it below. ) } L . \




L 3 3 v . [}
(11) the Inheritance Principle: .,5' . ) )
. ;

~/ - &. 8 derived form inhzrits the full subcategorization of its

{” base unless the relation between the two séégs is 4 is&gg ,
, oo i.e. differs in tdéo respects, category an aning.
b. if a derived formiis distanﬁly r4lated to its base, then
) § only the unmarked portion of the subcategorization is,
inheritedy transitive or intransigive.

y e o : S ’///

When Hig:ed as a learning model, it makes ‘two plau51ble predict%ons. We state them

-

’ «
- - ~

1n (19). . J
(197‘ -{i) learners will overgeneralize verbal modlfiera in all deverbal
forms, unless the form is seen as” distantly related to ita base
30" 7
(ii) a child will automatlcally retreat from oVergenerallzationl--
without negative ev1dence ~- as soon as he finds data’ indicating -
e " that a deverbal fofm is distantly related to its ¥hse (differs
; . in both category and meaning . hd
. . . - .
N ’,e » . 1

.

. The Inherltanee Model tnen, suggests that overgeneralizatlons and .aubsequent
L] . - ) %,
retreat from overgenerallzatlons follow in a pr1nc1pled‘way from the fonmal relatlon-
- » “x,
ships thit learners pos1t between items. If a learner encounters a new form and

. sees only that it is related to a form with yhlch he is familiar, but knows nothi g

3

) else gbp: it, he wiil assume’ that it inherlts the properties of the base form

. -
-~

‘ which.ne kaows. Once he flnds that the pew form is sufflcféntky different from its

bagse -- differs in two critical respects -- then he will stop treating it identically

with the bage form and give it independent status. . Finding\differénces between \

the new form and the old one will be possible from positive evide ae alone changee

of category ylll be:available from the syntactic environment changes in _meaning

w111 be avallable from the contextx inlhich the form is used. The learner will be

'
able to add information {about category and meaning, among other types) solely
v ’ oo
from the input data that he is exposed to. , ce ! .
\)—/ . ’ ’ . .
N : - \ . 4 ¢

°+ 4, Acquisition data - . )

. \ K
. The predictions of the Inheritance Model were tested-in a series of experiments.
. . \ nd .

. : ' \ )
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The first experiment tesfed a group of thildren between 3 and 7 on:their inter-

.

retat;ons of the dL type forms the r nominals wh;ch don't aIlow inheritance..
b yP oo 29 X

~

Some examples appear jp (20). X 4 2 p

' - . ..
»\ ‘ - .

(20) a. & diver without a mask
. b, a drumer without sticks , . ‘
c. a,rider of a blke wlthout hands l ’ :

We tested these same chlldren on tHe correspondlng verb forms, glven in (21).

Throughout we used the progresslveigdrms; a sdhple of Athich appears 1n (22).

(21) . a. dive without a mask ‘3 v
. b.  drum without sticks ° e
- c. ' ride a bike without -hands .

(22) ., a man,div&ng4without;a magk \ .
.o b . ) \ i
The test went as follows. Eag child was shown a group of 3 pictuge cards

g 0 , ]
(shown below) and asked, for\@xample, "Can you show me all the pictures d»f a

- 4
diver without a mask?" or- "Can you show me all the pictures of a man diving

+ Without a mask?", either the noun fonm or the verb form. For the -er, noun, form,

a diver without a mask, .

Y

-T-

' the only correct response is picture 3, since- here, the diver has no magk. Picture 2

is.not correct, since a mask appears in the picture. The man here is a diver‘with

. ' ' . . .
a mask For the verB,form‘ a men diving without a mask, there are two correct

-

responses, both 2 and 3. In both of these, the action is occurring without the

- )
-, D B z

tse of the mask. ' . ’

* Picture 2, then, is the crucial case. /}t is correct only for the verﬁ\ﬁ

I

and not for the noun form.

i

!

)
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_ childred are treating derived forms %&ke their bases, inheriting all the verbal

Before we look at the children s responses, we should look at the re3ponses N

from a group.of 12 University of Massachusetts undergraduates who served as

3

controls for the experiment. The right hand colump of Table 1, gives thein responses.

=)
Table 1 Percentage of responses flor which each p1cture was selected
a8 an instance of the phrase . <
B . \
’ ) - ; o
/ a diver without a mask
. 0% 0% ' < ) o
. - *2 82; 0% ;
-~ 371002 1002 - o~ | -
~ - . . \- ) .
J r A § . -
C . ’ a8 man diving without a mask ™ . C |
/_/\ o x / 0% 0% < ' L : .
i 4 . . b . .
) . 2 -100% 100% - . ; I .
/ L] ) . - - K " . -
. 3 1004 100%> « -, . . _ <
- children adults

< . St

n=18 " n=l§ _ )
) R ) Ve ’

None of their responses'included picture 1, none included 2, but all 6f their

s

regponseg included picture 3 for the -;E_noun forms The verb forms they treated

’ »

differently none of their responses 1ncluded1 but all included both 2 and’ 3.
The children's responses appear in the left hand column. If we look at the
bott m set, the verb esponses, we see that they are 1dentical to: the adult pattern. g

-

Bot and 3 were alwa; chosen as. a man diving without a mask But if Ve look at

- the top. set we see a t mendous contrast. While none of the adults chose 2, 822 of

the children d1d choose it treating the -er form 1ncorrectl§'as an inheriting form.

‘
P - . .

(Tirere wire no age :z{e ts’/ among the children ) _ ‘ )

* o\

Ry

We see, th\\)dthe first prediction of the Inheritance. Model borne dut the ! ’

-

,. 4
subcategorization 1nto the -er ford overgeneralizing inheritance. The second prediction

of the Inheritance Model concesns retreat from- overgeneralization. Oncelthe children

are familiar enough with an af?ix to know the typgs of changes it invokes on a base,

1“2




.
. .

v

»

'\J
the}r will get the" inheritance facts right automatlcally In this cad'

, once the .
- chilg learns that -er changes botr category and npa.nl’ng, they‘ill stop inheri,t'ing

-+ ' the complements ind these forms . )

o test how wvell an

understood pbses a diffi”c‘ult question.,\ We assumed

e an affix productlvely until hp-lknew what it diq.

. Tr;erefore_a production task served as a tegt for whether a child knew the b.ffi.x

'I’he
predictlon is that once -er is wun rstopd cc)mpletel}r (iue. ma.stered in produption),
. . .
~ unheritan.ce vill cease, ‘since the child will ow that ~er changes both the category
" and the meaning. of the base it attaches to._"U til then before children have .
S . . , o
; . : eéred -ery they will inher.it. '

)

A new group of children”‘l between 5 gng 6; vere tested.in/‘tﬁlese two &s T

P
nsion task was-the one Just described.: The prodyction task wvas the
’ «.&. . ,; :& . 3
fa.mllar nonsense form .task., The ‘child’ was showh 8 pifture of a person doing some
v -:; \m »

activity ‘for which .there is no one-word name, (for €Xample, a p1ctur of a gi\.[ ro’lling

'This is Mary. ’She's zib

is asked to regpeat the form,

(for example "Yesterday she .", and thef to produce the -er

out a roll of paper onto a table) and is told,

. Can
you sa}r that?" e 'Chlld

to inflect it snother way.. -

?pnt form,

The child vas to sdy "zibber .

-

"What would you call someone vhose job it was to zip?"

-

] . The data appear in Tabie 2

» and are remarké.bly close to the predictions. R )
e
DY LT . | .
Table 2 Correlation of responses to -er production ahd withoui a
=N comprehension tests ‘
.. (n= 12) : ‘
4 k‘ " - v .
: production test . ) .
~erwnet mastered -er mestereqd ’ - 1
. ~ : ‘ S
. - | |
" . inher- . ¢ . !
iting . 5 1 ) ;
PPs . ° ' : I ;
compre- - - . . A }
hension .niot g ( . . ’
inher- ‘ o -

A s 6 * . * - )
> iting ’ . .
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- > " .
' . v 9 N " /) -.J.'l-
P 3 ‘. , '
5 ™

-

All of t%?/chlldren 'vho had not mastered -er (the two left boxes) are’ inheriting
compleﬁents. Of the children, who had mastered the affix productiveLy, 6 Qut 015‘.1\?‘5w
L 4

(the right. hand column) are not inheriting. Thls result wvas hlghly significant”

»
¢

(p<L01). Once the children have uorked out the affix, inherltance d%:gppears, exactly
vhat prediction (ii) of the Inheritance Model sta s . .

.To- snmmarlze briefly: {Jye dlscussed the Inheritance Pr1n01ple as a proposal for
3 . .
the adult morphological .system,_ then con51dered it.as a model in ac&gzsiilon. We -

showed how it could accounb—fo;,¥<grgenerallzatlon; as’'well a§ eljhinate the need

. €

" for negative evidence. The eiperiments support both '‘predictions, They show initial

)
-

overgeneralization and subsequent retreat’, with exactly'the expected cof}elaﬁion.

! Wh{le the Inheritarfce Model is aimed at the types &f relationships that hold

. - C ' : .
between items.in the Jomain of morphology, its form syggests parallel models for

other domains of the grammar, and a programmatic appfbach’to studyipg overgeneralizagion
' v

. and retreat in languége acquisitioh. Inasmuc” as the Model was derived from &

~ °

principle governing the adult system; its success provides support for a research

[
-

»

program whiéh considers adult language structures, learnability and acquisition

data together in theories about human language. .o .

1)

' ‘ . ‘.
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