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INTRODUCTION

"Aphasiais an impairment of language functioning of persons
who have incurred localised cerebral damage that results in a reduced
likelihood that an individual involved in a communicative situation will

understand or produce appropriate verbal formulations" (Eisenson, 1973).

The above description of Aphasia states that there may be
impairment in the comprehension aswell asexpression. Thisimpairment
may be at phonological, semantic, syntactic or pragmatic level.
Impairment at syntactic level leadsto amajor deficitin the smooth process

of communication.

‘Syntax' refers to the study of the principles and processes by
which sentences are constructed in particular langauge. It also refersto
body of rules which governs the way in which words are arranged to

construct sentences (Shapiro, 1997).

There are a lot of findings regarding the syntactic deficits in
aphasics. These host of findings are intimately tied to linguistic theories.
Most of studies have focussed on specific syntactic structures and have

taken into account only comprehension or production of these structures.

Most of the linguistic investigations have been donein Broca's,
aphasics. They are seen to have particular difficulties comprehending

syntactically complex structures (Blumstein, et al. 1998).
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They are supposed to have problems in processing or
representing the thematic relationships of moved noun phrase (NP)
arguments to their predicates through abstract markers called traces
(Grodzinsky, 1989). Broca's Aphasic patients are even seen to have an
Impairment in the construction of normal syntactic structures. Data by
Zurif and Caramazza (1970), Saffran et al. (1980 b) indicated that Broca's

Aphasics show impairment in production of specific sentence types.

Studies regarding the syntactic impairment in Wernicke's
Aphascsare quitelimited. Blumstein et al. (1998) showed trace-deletion
phonemenain Wemicke's aphasics aswell, Goodglass (1976) stated that
fluent aphasics did not show much reduction in use of grammatical
structures. But they are shown to have aninherent difficulty in attempting

to isolate syntactic and semantic levels of speech.

A sudy by Stark and Wytek (1978) showed that Global aphasics
showed most errors but also showed no preference for a particular type
of error. Increase in syntactic complexity playjan important role in
number of errors made. This role was however, much |ess accentuated,
In globa aphasicsthan in other aphasic types. The degree of the aphasia

seams to be adetermining factor.

Studies concerning other aphasic syndromes and their
performance on syntactic tests have been limited. According to a study
by Stark and Wytek (1978),transcrotical motor gphasics show similar
kind of errors as shown by severely impaired Broca's aphasics on tests

of sentence comprehension. They concluded that sentence
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comprehension deficits of anterior aphasics may reflect the same
underlying impairment in processing of grammatical markers. It is
important not only to study major aphasic syndrome but also to include
such small group of aphasics. These kind of studies would allow for a
comparison, for example of anterior versus posterior aphasics pattern of

performance in broader contexts.

Need for the Study

Such a study would help us to compare the performance among
different aphasic syndrome. And this would help in the descriptive
aspects of diagnostic assessment as well. Apart from that, this study
would give general outline regarding how therapeutic intervention could
be planned keeping in mind the clients with syntactic deficits. There are
very few Indian studies regarding these aspects so far. So this study
would be a step in this direction to get extensive knowledge about

syntactic deficits in aphasics in an Indian context.

The performance of aphasics on the tests of syntactic
comprehension and production would provide a knowledge about the

structures which are more difficult.

Aims of the Study

This study aims at comparing the performance of aphasics on

tests of syntactic production and comprehension.



4

This study highlights on the kind of syntactic deficits and the

grammatical structures particularly difficult for aphasics.

The relation between syntactic comprehension and production
would be sought for. Thiswould lead to an effective tool for
judging syntactic capacities of aphasics.

The results would suggest the main factors to be considered
while remediating the clients with syntactic problems and kind

of intervention strategies to be adopted.



REVIEW OF LITERATURE

Language is not a uniform mass from which any one sampleis
asgood as any other of the same size. But most elementary acquaintance
with linguistics makes it clear that language differs along other
dimensions besideslength. Language has a structure, astructure which
ishierarchial in nature and from which structure systems can be derived
informsof basis but abstract units (such asdistinctive features, phonemes
and morphemes). The linguisticaly oriented study of aphasia would
analyze the difficulties in terms of the structures and systemic features

which are disrupted or retained.

Language can be described in terms of different levels of
organisation. It isthrough these levels that linguistics provides abasic
framework for anayss of language. The three main levels are level of
the systems of the sounds of speech (phonology), the level of system of
meaning (semantics) and the leve of the structural arrangement of
sentences (syntax). Syntactic descriptions focus on structures,
morphology as well as realisation of the structure through grammeatical
inflections. In syntax, generative transformational grammarians have
aimed at being explanatory aswell asdescriptive. They have stimulated
hypothesis about the mental organisation underlying language and have
had a greater apped in aphasiology. They give acentrality to syntax so
according to them syntactic component provides the input for semantic
components. Thus syntax is mgor part of the linguistic analysis in

aphasics.



Componential Model for Comprehension Based on Syntax

Wordstring Parse Meaning Word
Semantic | — | knowledge

—— |Syntax

ree

Marcus (1982) assumed that the incoming word stream is the
Input to aparser called syntax, which anayses the syntactic structure of
the input. The syntactic structure that is the output of syntax may be in
the form of a tree structure. EQ. tree diagram for the sentence "Britain

faces new crises'’.

S(sentence)
NP (Noun phrase) VP (Verb phrase)
\
V (verb) NP
Adjective Noun
Britain Faces New Crisis

This syntactic representation serves as input to the semantic
processor. The syntax component may be by-passed if either the syntax
produces only fragmentary information or as an interim procedure for
associated analysis by semanticswhilewaiting for the syntactic analysis.
The semantic component produces some meaningful representation that
Is logically compatible with input structures. The meaning obtained
from semantics goes into word knowledge of individual. So syntax

Is central to comprehension.
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Tools For Evaluating Syntax

Investigations at syntactic level often rely on spontaneous
speech to provide datafor analysis. Indeed, spontaneous speech provides
difficulties inherent in assessing a patient's abilities in syntactic

comprehension.

1. Spontaneous Speech

Goodglass and Blumstein's (1973) collection of papers on
studies of syntax on aphasia include an amount of studies where

examination of speech of agrammatic patients has been used as a tool of

investigation.

Lebrun (1967) also described two patients both speakers of
French with aphasia and talked about their speech output. Voineseu
(1971) used Jacobson's theory in the analysis of interview of twenty
aphasic speakers. Thefirst 100 sentences spoken were analysed according
to whether they were simple, complex or elliptical. They were further
classified according to number of verbs qualifiers and noun attributes
they contained and ratio was calculated for the proportion of nouns and
'substitutes', the later category including pronouns, adverbs, adjectives
and numerals. He observed that aphasics could be classified in terms of
syntactic complexity according to noun/substitute ratio, elaboration of

sentences used, complexity of sentences.
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To €licit samples of spontaneous speech from 107 French
speaking aphasics, Wagenar et al. (1975) used three conversationa
guestions "what do you usualy spend your day doing?'. "How did your
gpeech problem start?' and 'Tell me something about the place you live
in?'. They used thirty measures to analyses the sampl es, which included
such aspects as number of words produced in Six minutes, number of
complex utterances as a percentage of total number of utterances etc.

sx factors emerged to distinguish different types of aphasias;-

Fluency, telegraphic speech, grammatical errors, articulation,

verba (i.e. semantic) paraphasias and empty speech.

Spreen and Wacha (1973) hasreported on some of their results.
Aphasic speakers when compared to normals needed more responses
and prompts and other variables which distinguished them are vocal
gestures, mispronounced words, neologisms,pause filters and

parasyntactic words.

2. Elicited Speech

Someinvestigators have used forma materialsdesgned to elicit
gpecific constructions or words of certain syntactic classes so that

patient's rates of success on various tasks can be compared.

Two ussful methods of eliciting structured samples of speech
areto give the patient lead in sentence (something referring to picture or

rea life action) so designed that there is high probability of normal



gpeakers producing a certain structure. Another method is to give the
sentence to the patient and to ask him to repest it. Barrett (1961) used
the former method, giving a set of pictures to €elicit nine sentence
constructions and nine grammatical morphemes. He found it was most
difficult to dicit wh-questions eg. Ask me the reason for being deepy
etc and easiest to dlicit structures like noun phrase and link verb and

adjective by asking'How are these trees different?’

Blisset a. (1976) used repetition technique with their aphasic
patients. They found that aphasics have greater difficulty in repeating
ungrammatical than grammatical sentences. The ungrammatical
sentences represented four kinds of violations of grammatical rules :
violations of phrase structure, categories of strict sub-categorisation, of
selectiona restrictions and of morphologica inflections. About half of
the patients repetitionswere incorrect with more errors on ungrammetical
sentences. They formulated that these errors resulted primarily from a
reduced retention span and articulation difficulties aphasics displayed
In this task greater residual syntactic and semantic knowledge.

3. Investigating Syntax Without Speech

Most often the method used is picture - choice or following

directions to test some of the aspects of syntactic comprehension.

Picturechoiceisclinicaly attractive method asit requireslittle
gpeech and little coordination of gestures. It has limitation that test is
restricted to what can be unambiguoudly illustrated by pictures and in
that it does depend to some extent on visua interpretative abilities.
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Smith (1974a) looked particularly at the comprehension of
prepositionsin atask in which aphasic men were asked to arrange obj eas
in specified places are to a sentence they were given. The relationships
of objects were described in sentences which used the words on, under,
in beside, with and or by, from, before, after, over, in front of, behind,
off, about, only, upside down, and next to. Ten common objectives were
used and sentences spoken were something like "Put the coin in the
bowl". Smith's study showed that some aphasic patients whose speech
showed absence of relational words or errors with them were also

markedly impaired in their comprehension of these words.

4. Event Related Potentials

Some times the comprehension deficits in aphasics may be a
direct evidence of deficit in processing. In this case auditory evoked
potentials could be used which provide specific information regarding
auditory processing. There are different Event Response Potential
(ERPs). According to a study by Keurs et al. (1995) three ERP
components had strong correlation with syntactic first pass parsing
processes i.e. early left anterior negativity (ELAN), a centroparietal
negativity seen in correlation with processes of lexical semantic
integration (N400) and a late centroparietal positivity observed in
correlation with secondary syntactic processes of reanalysis (P600).
Findings from ERP suggest that first pass passing and secondary
processes are subserved by distinct brain systems.

Keurs, et a. (1995) did a study to examine ERPs of function

and content words in agrammatic aphasics and to explore if
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comprehension deficits in agrammatics was related to deficits in
processing of function words. Thus ERP responses to function and
content words were compared. There was marked difference between
function and content words. It suggests that these subjects are particularly
impaired in integrating lexical and syntactic information into a sentence
context. The analysis can range from whole vocabulary to recognised

constituent word also to individual lexical item analysis.

In another study by Osterhout (1997) ERPs were recorded from
thirteen scalp locations while subjects read sentences containing a
syntactically or asemantically anamolous word. Semantically anamolous
words elicited an enhanced N400 component. Syntactically anamolous
closed class words elicited awidely distributed late positive wave (P600)
regardless of words position and a small negative going effect position.
The response to syntactically anamolous open class words revealed
striking qualitative individual differences. These words elicited a P600
response in the majority of subjects and an N400 response in others.
The proportion of subjects exhibiting the N400 response was greater
when anomaly occurred in sentence final position. Thus results show
that semantic and syntactic anamolies elicit distinct brain potentials.
Wassenaar et al. (1998) showed that Broca's aphasi cs used compensatory

semantic strategy for sentence comprehension.

5. Regional Cerebral Blood Flow M easur ments (rcBF)

These measurements would reveal information regarding the
cerebral areas involved in particular kind of processing. Thus one can

predict the effect of any brain pathology on the language processing.



12

Stromsworld et al. (1996) reported of using PET scan to
determine regional cerebra blood flow (rcBF) when eight normal right
handed mal es read and made acceptability judgement. rcBF was greater
in Broca's area (pars opercularis) when subjects judged the semantic
plausibility of syntactically more complex sentences as compared to
syntactically to complex sentences. Semantic plausibility judgement
revealed increased rcBF in left perisylvian lobe. Overall sentence
processing lead inincreased rcBF in regions of |eft perisylvian association

cortex.

rcBF could aso be successfully used with aphasics to account

for semantic, syntactic processing.

Individuals with aphasia, regardless of type, frequently display

difficulty processing syntax. Next section deals with these :

Syntactic Comprehension Deficits in Aphasics

One of the earliest studieswas done by Laskey et al. (1976) on
fifteen adult aphasics. This was done by dtering the rate of speech
presentation and varying the pause time between the mgjor phraseswithin
sentences of increasing grammatical complexity. Performance was seen
to vary with varying syntactic complexity. Comprehension was better

with dow rate and addition of interphrase interval.

Goodglass and Baker (1976) cameto aconclusion that athough

Broca's aphasics seem able to infer meaning directly from the mgor
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lexical items in a sentence, they are unable to appreciate syntactic
indications to meaning relations. Thus production and comprehension

in Broca's aphasics is less separate than clinically suggested.

Just as they are agrammatic speakers, they can be viewed as
agrammatic listeners. Actually it is seen that in such speakers their
attention is shifted from what sentence means to the form of sentence
itself. Gardner et al. (1975) demonstrated that aphasics readily recognise
"semantic" aberration but have difficulty detecting errorsinvolving closed

class items whether inflections or free standing functors.

Performance of Broca's aphasics was evaluated by Zurif and
Caramazza (1976) on within sentences word relatedness sorting tasks.
They were found to be unable to integrate normally closed class items.
Control group judged articles and nouns (auxiliaries and main verbs) as
closely related, and Broca's aphasics related only content words of a
sentences, either ignoring or in appropriately grouping the functors. They

thus violated language unity of noun and verb phrase.

Broca's aphasics were seen to be sensitive to semantic
pragmatic values of articles by Goodenough et al. (1977). But this
phenomenon is depicted only when real time processing demands are
minimised as when written sentences are used and left in view. But
when same experiments are done in normally spoken situation none of

Broca's aphasics process articles.

Comparing the sentence comprehension in Amnesics, Brocas,

Wernicke's, mixed and global aphasics a study was done by Penser and
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Schieffersin 1980. Results revealed decrease of comprehension in the
order Amnesic, Broca's, Wernicke's, mixed and global results revealed

a good correspondence between disorders of expression and reception.

Patients with good comprehension for single words have
difficulty in sentence picture matching in which (a) sentences to be
understood cannot be interpreted ssmply by mapping knowledge of
content word meaning on to knowledge of the real world and (b) where
the distractor items digplay plausible interpretation that might be given
to sentences if patient falled to comprehend the structural information
in the sentence. Caramazza and Zurif (1976) demonstrated that Broca's
and conduction aphasics had difficulty in a sentence picture matching
task when presented with centre-embedded rel ative clause sentences such
as "The cat that the dog isbitting is black™ and the distractor showing a
cat biting the dog. They found that Wernicke's aphasics were less
impaired on the task of picture choicetest but it isusua to find they fare
worse on tests of syntactic comprehension. So single word
comprehension aone would not be sufficient to validate syntactic

comprehension deficit.

Goodglass, et a. (1970) investigated the performance of
aphasics (Broca's, Wernicke's, Anomic, conduction and global patients)
compared with control subjects (adults and children) on four tasks of
auditory comprehensions. Word comprehension, sequence pointing span,
comprehension of directional prepositions and recognition of the correct
use of prepositions in metalinguistic judgement task. Performance

patterns among aphasics of different types displayed significant difference
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in employed tasks (excluding the most severely impaired global subjects).
In these comparisons differentiation among the four other diagnostic

groups were observed:

1. In word comprehension, the anomics were most impaired.

2. On the preposition preference test the Wernickes aphasics
were most impaired.

3. Results from sequence pointing span task distinguished the

Broca's aphasics to have greatest impairment,,

Function | (low pointing span scorerelativeto high preposition
preference score) separated the Broca's, conduction aphasics from

Wernicke's aphasics.

Function Il Low Peabody picture vocabulary (PPVT) scores
relative to high pointing score distinguished anomic from

Broca's and conduction subgroups.

Function |11 Low directional prepositional score in contrast
to high preposition preference score separated conduction from Broca's

aphasics.

Cannito and Pierce (1986) assessed the aphasic patients
sensitivity to agiven new structurewithin sentenceisfacilitative of syntactic
processing in the absence of semantic constraints. Subjects were divided
into four groupsi.e. low and high comprehension level while other two
were low and high fluency level. Results revealed that fluency did not

influence the performance of aphasics. But lower level comprehension
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subjects were able to utilise the thematic antecedant verba informant

for comprehending sentences in connected discourse even when the
discourse were not semantically productive of the underlying meaning
of the sentence. The high comprehension group did not present any

condition.

A study about factors which affect single word comprehension
In aphasics was done by Pierce et a (1990). The variables were - the
number of pictures displayed, the relationship among the pictures and
presence of the situational context. The results indicated that when the
pictures were unrelated, increasing the number of pictures did not affect
actually until eight pictures were presented. When the pictures were
related based on a common situational theme, increasing the number
impaired performance when eight or six pictures were presented. These
scores showed a significant correlation with scores from word
discrimination subtest of BDAE but not from the recognising common
words subtest of MTDDA or token test. Five native speakers of Serbo-
croation, who presented a clinical picture of Broca's aphasia with
agramatism were tested by Mieraet al. (1998). Subjects'sensitivity to
traces and their knowledge of the inflectional and determiner system
was investigated usng a grammaticality judgement paradigm. The
processing load was further minimized by use of short sentences, that
unequivocally exemplified different syntactic violations. These steps
led to significant improvement in the performance of agrammatic
aphasics, aresult that is incompatible with the claim that the content of
non-lexical elements is lost in agrammatism. Thus again giving

contradictory results regarding agrammatic comprehension.
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Linebarger (1995) summarised the constructions on which
agrammatics performed well in grammaticality judgement tasks (1-10)
and those on which the patients made errors (11-18). These are listed
below:

1. Subject - auxiliary inversion
a) Was the girl enjoying the show?
b) *Was the girl enjoy the show?

2. Passive
a) John finally kissed Louise
b) *John was finally kissed Louise

3. Incomplete extractions
a) How many birds did you see in the park?

b) *How many did you see birds in the park?

4. Empty elements
a) Frank thought he was going to get thejob.
b) *Frank thought was going no get thejob.
¢) Who thought he was going to getjob?
d) *Who thought was going to get thejob?

5. Gapless relatives
a) Bill dropped aplate that was |00 hot.
b) *Bill dropped aplate that stove was too hot.
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6. Wh-moved subcategorisation.
a) Why did the principal frown?
b) *Who did the principa frown?
¢) What did the furniture company send?

d) *Why did the furniture company send?

7. Particle movement
a) They stood in the line very patiently.
b) They stood in the line in very patiently.
¢) We broke in the engine very patiently.
d) *We broke in the engine in very patiently.

8. Phrase structure (mostly case violations)
a) The photograph of my mother was very nice.
b) T he photograph my mother was very nice.

9. Subcategorisation
a) The man sat on the new sofa.

b) *The man sat the new sofa.

10. Pronoun case
a) John gave her anew dress.

b) *John gave she anew dress

11. Reflexives
a) The girl fixed herself a sandwich.
b) The girl fixed himself a sandwich.



12. Flagged reflexives
a) Pouring himsdlf coffee, the old man sat down.
b) *Pouring hersalf coffee, the old man sat down.

13. Tag questions : Pronouns
a) The blonde woman laughed, didn't she?
b) *The blonde woman laughed didn't it?

14. Wh-head agreement
a) The pencil which you bought is nice.
b) *The pencil who you bought is nice.

15.VPdlipsis
a) Johnishere and so isBill

b) *John is here and so does Bill

16. Tag questions: auxiliaries
a) Johnistal, isn't he?
b) *John isvery tall, doesn't he?

17. Negative polarity :Complex
a) No one who we met knew any French
b) *The people who we met knew any French.
¢) T he people who we didn't meet knew any French.
d) The people who we didn't meet knew French
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18. Quantifier Float
a) The boyswill al be here.
b) * The boy will dl be here.

In an Indian study conducted on seven adult aphasics by
Goswami (1996) sentence comprehension was evauated. WAB, LPT
and RTT were used and results indicated a significant difference between
experimental and control group. Comprehension of anomics was better
than conduction aphasics followed by transcortical sensory. Global
aphasics had poorest comprehension. Aphasic patients performed better

on phonology, followed by semantics and poorest on syntactic levels.

Blumstein et al. (1998) conducted a study to verify the
hypothesisthat Broca's aphasi cs have particular difficulty comprehending
syntactically complex structures which involve long-distance
dependencies. Two experiments were conducted exploring on line
processing of filler-gap constructions in aphasics. An auditory-auditory
lexical decision paradigm was used to investigate whether Broca's and
Wernicke's aphasic patients show reactivation of the filler at gap Sites.
Theresults of these experiments showed that Broca's aphasi cs performed
aswell as normals. In addition, their performance was unaffected by
the presence or absence of relative pronouns. This suggeststhat Broca's
aphasics do not have an impairment in processing or representing
thematic relationship of noun phrase arguments to predicates or relating

traces to thelr antecedents.

But considering above study, authors could not come to a

conclusion as what causes syntactic deficits in aphasics. They proposed
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certain causes. One proposal is that Broca's aphasics have a deficit in
processing morphological aspects of language including function words
and inflectional affixes (Bastiaanse and Zonneveld, 1998). Another
proposal challenges the view that the deficit is a selective syntactic or
morphological one, but rather suggests that the syntactic comprehension
of these patients reflects a decrement in overall processing capacity
relating to global cognitive resources (Blackwell and Bates, 1995). And
we can conclude from above study that there have been controversia

results with most of studies showing syntactic deficits in aphasics.

Syntactic Production Deficits

Aphasic patients show production deficits in syntax as well.
And themajor category is occupied by agrammatic patients. Agrammatic

spontaneous speech has traditionally been characterised by the following

symptoms :

1. Lack of function words like auxiliaries pronouns, etc.

2. Predominant use of non-functional lexical categories such as nouns
and verbs.

3. Systematic use of non-finite constructions like participles etc.

4. Lack of inflectional morphemes.

5. Telegraphic style

6. Over use of stereotypes.

Previous Views of Agrammatism

Pick (1913) is generally credited with being the first
gphasiologist to make an effort to explain agrammatism as a specific
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disorder. He distinguished between motor agrammatism and the
paragrammatism of sensory aphasia, calling the latter pseudo-
agrammatism. Pick viewed agrammatism as a break down in amiddle
phase of the development of a sentence. According to him, this
development starts with a preverbal awareness of the genera intent of
the sentence, followed by a schematization of the sentence. This schema
Includes avague sense of the melody and word order, although the precise,
choice of words is not yet made. At the next stage, the actua verbal
content is adapted or grammatized to fit the sentence schema. The
damaged organism, however, is governed by a"law of economy" that
forces the use of "emergency language" in which all the redundant
elements, such as connectives and inflections, are dropped. Thus, for
Pick, the economy of telegraphic speech is dmost literally the same as
that which dictates the abridged wording of a telegraph.

Isserlin (1922) supports the view of Pick, holding that the
abbreviated utterance of the agrammatic follows from his difficulty in
uttering words which, in turn, brings about abasic changein his attitude
toward expression. The result is the primitization of speech, to aform
resembling that of the young child, or the adult under great stress. Kleist
(1934) is the investigator responsible for introducing the term
paragrammatism, in contrast to agrammatism. Kleist noted that the
patient with motor output disorder could say the names of concepts but
could not link them into sentences with connecting words. His term
"sentence muteness' was synonymouswith the usua agrammeatism. The
contrasting form of disorder, or paragrammatism, was marked by

confusonsin the choice and ordering of words and of grammatical forms.
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Goldstein (1948) described agrammatism as aregular feature
of motor aphasia, referring to the tendency of the motor aphasic to revert
to the exclusive use of nouns and verbs. In inflected languages, like
German, the verbs tend to be spoken in the infinitive form. Goldstein
recognizes that some agrammatic patients cannot find (or even read or
repeat) the small grammatical words pronouns and prepositions, despite
concentrated effort. He accepted the Pick-Isserlin's view as valid for a
certain number of patientsi.e. that the patient concentrates on the words
that the essential for carrying the meaning of the message. Luria (1970)
shared the view of agrammatism described by the preceding observers
that this disorder isprimarily associated with injury to the anterior speech
zone, appearing in the context of efferent motor aphasia. (This is the
precise equivalent of Broca's area). His interpretation of agrammatism,
however, introduced the linguistic opposition between nominative and
predictive uses of language. L uria suggested that the motor agrammatics
had a disturbance affecting the dynamic context of language, which
prevented the arousal of the "dynamic schemata of sentences”, even after
the patient had recovered the ability to pronounce individual words. The
linguistic units that are aroused during the patient's effort to speak are
isolated words, used in their static, nominative function. The predicative
use of language drops out Consequently, the structure of agrammatic
speech isin the form of a string of unrelated words-chiefly substantives,
with few, if any, verbs. This difficulty appeared even when the patient
attempts to repeat sentences spoken for him by an examiner. Luria's
formulation goes well beyond the simplistic idea that agrammatism
represents an economy of effort and talks about the type of structures

more difficult to produce.
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Jakobson (1956) was the first linguist to have written
extensvely on aphasia and to have contributed influential ideas on the
nature of agrammatism. Like Luria, Jakobson pointed to a fundamental
opposition between two components of language -the paradigmatic and
the syntagmatic. The former relates to the evocation of verba symbols
for specific referents (cf. the "nominative" use of language referred to
previous); the latter refersto the sequentia aspect of language, manifested
in grammatical relationships: A breakdown in the word finding
(paradigmatic) aspect of langauge is referred to as similarity disorder,
while a breakdown of the grammatical sequencing (syntagmatic) aspect
Is referred to as contiguity disorder. Thus the motor agrammatic has a
contiguity disorder. Contiguity disorder is defined, however, in a
sweeping and, probably, over inclusive fashion to include al acts of
sequential programming of linguistic units, from the leve of the phoneme
upwards. In thisway, Jakobson suggests, one can reconcilethe difficulty
that the motor agrammatic hasin stringing phonemes to other into words

and stringing words together into grammatical units.

Goodglass (1968) listed out some of the grammatical
difficultiesin aphasics. They are:

1. Omission and within category interchangeability of articles,
prepositions and personal pronouns.

2. Subgtitution of verb stem or infinitive for inflected form.

3. Loss of coordinating and subordinating syntactic constructions.

4. Loss of gpeech melody as an indicator of segmentation

5. Use of incomplete sentences or mixing of grammatically in compatible

sequences.
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Meyerson and Goodglass (1972) reported following hierarchy

of difficulty :

a) The noun phrase was better preserved than verb phrase.

b) Within the noun phrase the best preserved marker was the plural, if
the determiner was used the best preserved determiner was 'the'.

¢) Within the verb phrase, the -ing form was the best preserved marker,
the patient who omitted 'be' as an auxiliary verb, also omitted it as
main verb.

d) Adverbials were also retained.

e) The use of intonation to express emotion appeared to be independent

of the ability to use syntax to express ideas.

The most handicapped patient showed no examples of negative
expressed other than by including 'no' in the sentence. If a patient's
speech showed more complicated structures it would necessarily show

more simpler structures.

All the syntactic structures are not equally impaired in aphasic
speech production. So here is an account of differential impairment of

syntactic structures :

a) Substantive words : When large group studies are under taken it is
seen that nouns are easier to recognise, read aloud or repeat than are
verbs and adjectives. Siegal (1959) reported that aphasic speakers
made more errors in reading out adjectives than in reading out verbs
or nouns, though his word list had been selected with out regard to

frequency. Using words of controlled frequency Halpern (1965 a)
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found more errors with verbs and adjectives than nouns. It wasfound
that among all aphasics there was particular difficulty with reading
adverbial phrases which included prepositions.

b) Grammatica words : Effect of grammatical class of the stimuluswords
on ability of 'Semantic' and 'Syntactic' aphasics to give associative

responses (Carter, 1968).

Class Number of Percentage of wordsfor which most
words popular response was no
Semantic  Syntactic
Nouns 27 67 37
Pronouns 5 80 60
Verbs (Substantive) 10 80 80
Auxiliary verb 4 100 100
Adjectives 15 67 33
Adverbs 15 67 33
Determiners 4 100 100
Prepositions 6 100 83
Conjunctions 4 100 100

Goodglass (1976) described paragrammeatism nonfluent gphasic,
patients as involving not so much the reduction of grammatical structures,
asthejuxtaposition of ‘unacceptable sentences, confusion of verb tense,
error in pronoun case and gender and incorrect choice of prepositions.
Examination of syntactic abilities of fluent paragrammatic speakers
reflect the inherent difficulties in attempting to isolate syntactic and
semantic levels of speech. In some Wernicke's aphasics, syntactic

information seems to be restricted to ssimple grammatical structure.



27
Some other authors like LaPointe (1983) tried to explain

omissions by arguing that more complex fragments would be more
difficult to gain accessto. In other attempt, Caramazzaand Hillis (1989)
focussed on the performance of a single patient who omitted some
grammatical morphemes and also committed word order errorsin spoken
and written sentences. They suggested that there are different levels of
information specified at the functiona level that interail with different
subprocesses in the formation of a fully specified positional level.
Assuming that al or any of these subprocesses could be selectively
impaired in aphasia such an elaborated model might provide ameans of
accommodating the variety of forms that sentence production deficits
can take. Structural smplification seen may result from a deficit at
message level is patients might not be able to use the discourse

information to constraint their conceptual acts into stable prepositions.

Back (1987a) presented another possible source of structural
samplification that might be dissociable from grammatica morpheme
omissions. Most aphasic patients suffer some degree of lexica or lexical
phonological impairment deficits that have been considered to be largely
independent of sentence structura problems. There are severd points
in the sentence production process a which the factors influencing
selection of alexica item can affect the form that a syntactic structures
will take. These influences are relatively subtle ones e.g. more accessible

words are substituted for a less accessible words.

Even incorrect word order for subject and object nounsis seen.

Sdfran et al. (19804) reported that a group of agrammatic speakers had
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difficulty starting with subject nounsin transitive and locative sentences
when asked to describe pi ctures showing two nounsthat are semantically
reversible. Patients have been seen to produce utterance by directly

mapping from conceptua information at the message level to lexica

retrieval to surface noun-verb-noun form without benefits of predicate
arguement structures, or thematic relations, that distinguish agents from
patients, themes goals and so forth. Zingeser and Berndt (1990) report

of several studies which revealed that poor verb retrieval was a
characteristic of agrammatic aphasics even in naming tasks where as
other types of patients (anomic aphasics) are better ableto produce verbs

than nouns.

In an Indian study by Usharani (1985) on Broca's aphasics it
was found that all subjects could repeat the plural forms as they didn't
need transformationa rules. Accusative and instrumental cases were
found to be most difficult to recover. Time adverbials were deleted by
all in repeating sentences. They could not correct constructions with
ungrammatical tense and gender markers but could do so for case and
number distinctions. All subjects made errors in repeating complex and
compound sentences.  Performance was poor in syntax as compared to
phonology and morphology. This indicates effect of syntactic structure

on producing those structures.

Martin and Blossom-Stach (1986) examined the syntactic
abilities of Wernicke's aphasics in both production and comprehension
tasks. During the production of speech, the number of errors were few,
but the range of syntactic forms was limited. They had poor ability to

use syntactic knowledge both in comprehension and production.
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Regularities have been observed in the pattern of omission of bound
grammatical morphemes. The past tense marker 'ed’ is rarely retained,
whilethe present participle 'ing' and the plural's' areretained relatively
frequently (Caramazza and Berndt, 1985). The plural marker is omitted
or substituted depending on the language (Grodzinsky, 1990). Miceli et
a. (1984) on the other hand noticed that there was not any systematic
patternsin the distribution of errorsfor different grammatical morphemes,
and in the distribution of omission versus substitution. They concluded
agrammatism and paragrammatism may co-exist in patients and

agrammatic are not a homogenous group.

Bates et al. (1991) concluded that the over use of SVO word
order was noted only in languages that permitted pragmatic word-order
variations. It could not be detected in rigid word-order languages like
English. The extent to which non- canonical word order patterns were
impaired depended on the frequency with which these forms appeared
inthenormal language. They found verbswith singleroot to be frequently
used in the present tenses used with two roots over were often used in
the infinitive prepositions. Tesak (1994) studied the errors of preposition
in the spontaneous speech of eight German agrammatic patients.
Governed and ungoverned prepositions were deleted equally often (82.%

and 70.2%) respectively. Some other authors reported similar results.

Li and Williams (1990) studied repetitionsin ninety five aphasic
subjects (thirty two conduction, thirty eight Broca's, twenty five
Wemicke's aphasics) who were asked to repeat phrases from BDAE.
Conduction aphasics exhibited a greater number of phonemic attempts,

word revisions, word and phrase repetitions. Broca's aphasics



30

demongtrated more phonemic errors and omissions. Wemicke's aphasics
showed more unrelated words and jargon. They scored errors according
to adescription to put them in different error categories. There are two
types of nouns : Mass and Count nouns. Mass nouns unlike count nouns
cannot take plural categories, cannot to bein definite articles and cannot
take quantifiers like another etc. Brain damage individuas may show

specific deficits in these.

Investigating pronoun production specificaly in agrammatic
speakers Kohn et al. (1997) conducted a study. The norma speakers
tend to use pronouns as pre verb noun phrases and specific lexica items
as post verb noun phrases. Those performance which were two standard
deviations or more from the norma mean werejudged to be abnormal.
All but one aphasi ¢ subject departed from the normal data. Theremaining
aphasics fel into three deficit groups. Increased use of generd nouns
was associated with severe avoidance of pronouns, while an increased
use of specific noun phrase was associated with milder pronoun
avoidance. The tendency for aphasic subjects to produce anamolous
sentences provided additional insight into the mechanisms underlying

the response to pronouns in each deficit group.

Ability of aphasic patients to produce words from the
grammatical classes of nouns and verbs was investigated by Berndt et
al. (1997). Eleven chronic aphasic patients produced nouns and verbsin
pictures naming, video tapes scene making, sentence compl etion, naming
from definition and ora reading. Five patients demonstrated significantly
more difficulty with producing verbs than nouns, two patients were more

impaired in producing nouns than verbs, remaining four didn't show
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any difference. Selective verb impairments were found both in Broca's
and Wernicke's aphasics. There are many reasons to expect verbs as a
class to be more difficult than nouns and more susceptible to disruption
when brain is damaged verbs are acquired later than nouns by normal

children, have greater range of meanings and are more variable in meaning
than nouns across languages. Kim and Thompson (1998) also reported
that agrammatic aphasic speakers show more difficulty naming verbs.
There were statistically significant differences in comprehension and
production of nouns and verbs. Comprehension of both nouns and verbs
was intact, whereas verb naming was impaired as compared to intact

noun naming.

The interaction of preserved pragmatics and impaired syntax
in Japanese and English aphasic speakers was studied by Menn et al.
(1998). He reported that occasional reversal errors could be explained
in terms of a conflict between the normal encoding of the emphatic
characteristics of an event and the syntactic limitations imposed by
impaired production process. To account for these findings, a model of

production for making pragmatic choices among syntactic forms.

In arecent study by Robert and Kolk (1998), speech waselicited
from twelve Broca's aphasics and twelve control subjects in three
different conditions: Spontaneous speech, picture description and picture
description with priming. Themain findings were that a) Broca's aphasics
showed stronger syntactic priming effects than controls (b) The effect
was automatic than strategic (c) In priming conditions, Broca's aphasics

produce relatively complex sentences (eg. passive).
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These study provide an account of syntactic deficits seen in
production of aphasic. These deficits are related to grammatical category
of words, some of them are retained in aphasic production and some are

not

A grammatism VersusPar agrammatism

Goodglass et al. (1967) drew attention to the similarities
between agrammatism and paragrammatism. Goodglass and Menn
claimed that instead of assuming that the usual approach treatment of
the smilarities as surface responses to different underlying causes is
correct, the following approach might be more fruitful: "Perhaps the
grammatica similaritiesof anterior and posterior aphasiasare underlying
and the differences are dueto particular processing (for example, sentence
initiation difficulties) that are not grammatical, and to compensatory
strategies arising in response to these problems’ (Goodglass and Menn,
1985). Thus attributing syntactic deficits to non- grammatical causes.

Agrammatic - Inhibition of automatic processing in specific
language tasks, especialy in those requiring integration of controlled

and automatic processing.

Paragrammatic - Disinhibition of automatic processes and

smultaneous impairment of controlled processing.

In paragrammatism the interaction between automatic and
controlled processing is differentially affected, that is, qualitatively

different from the interaction between these two in agrammatism. The
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fluent paragrammatic's automatic processing is disinhibited, the spread
of activation at times being even excessive, perhaps due to the action of
interfering stimuli, whereas voluntary, controlled processing the
interaction between a set of production stored in long-term memory and
the blackboard (working memory and externa sensory channels) - is
impaired. In Wernicke's aphasia, impaired controlled processing results
in (or is an expression of) a combination of auditory/graphic
comprehension deficits, lexical retrieval, and phonological processing
deficits).

Syntactic Processing in Aphasics Theoretical Accounts:

Before going to disordered population one should know about
syntactical structures in detail.

Phrasal Categories and Phrase Structures

Categories such as nouns, verbs, and prepositions are not just
aranged in aone-level |left-to-right seria order, instead, evidence suggests
that they form phrasal categories, and both lexical, functiond, and phrasal
categories are arranged in ahierarchical structure to form clauses and
sentences, much like ahouse is built with a foundation, walls, beams,

and aroof.

Phrasesare organized into hierarchical structuresand that there
will be caseswhere morethan one structure can be assigned to aparticular
phrase. Thus, "the mechanic fixed the car in the garage” can be assigned

two different structures. The two structures can be viewed in different
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ways. For example, an agpproximation of the two structures can be viewed
by different labeled bracketing :

1. ([S [NP The mechanic] [VPfixed [NPl [NP2the ear] [PPinthe

garage]
2. [S [NP The mechanic] [VP fixed [NPthe ear] [PP in the garagel}]]

In (1), the prepositiona phrase (PP) "in the garage” modifies
the noun phrase (NP2) "the car”; thus, thereisone larger NP (NPI), the
carinthe garage. In (2) the PP"in the garage" modifies the entire verb
phrase (VP) "fixed the car". Another method of showing phrasal

geometry is through the phrase structure tree (phrases marker).

Viewing just the verb phrase (VP) the PP "in the garage"
modifies the noun phrase "the car" and thus attaches to the "higher"
NPI node, forming an NP "the car in the garage” the PP in the garage
modifies the VP and thus attaches to the "higher" VP1 node, forming
the "higher" VP fixed the car in the garage. So, the structure of the
sentences of a language can be captured by phrase structure

representations, where each structure suggests a specific interpretation.

Some generalisation about sentence structure are given below:

TheHead Principle: Every phrasal category contains a head;

the head and its phrasal counterparts share the same properties.

An NP must contain an N, which is the head of the NP, aVP

must contain aV, and so on; the head and its phrase shares properties.
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For example, if ahead noun is plural, so too is the entire NP (e.g. The
boysarewild). Thisprinciple servesasan important constraint on phrase
structure representations; if there were no such constraint, phrase
structures would allow the generation of impossible structures (e.g. an

NP containing aV).
NP- (DET) N :[NP[DET The]] [N mechanic]]

A verb phrase consists of at least averb, and potentially many
other optiona elements, including another NP, a PP, or even another

Sentence (clause), (3) contains examples of some of these possibilities:

3. VP-V [VP[V dept]]
V NP: [VP[V fixed] [NPthe car]]
V NPPP: [VP[V sent] [NPtheletter] [PP to his mother]]
VS: [VP[V discovered] [S that the manuscript was stolen]].

A prepositiona phrase may include a preposition followed by

anNPasin:

4. PP- PNP; [PP[Pin] [NPthe garage]

Findly, there is one important constraint on phrase structures

that has been |eft out. Consider :

5. S-NPVP
VP-VNP
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To generate a sentence given a particular structure of phrase
structures, lexical items are inserted into the category dots via lexical

insertion. A grammatical sentence corresponding to (5) might be :

6. Jodlle kicked the door.

Where Jodlleislexically inserted into the N dot of the subject
NP, kick into the V' dot of the VP, and the door into the direct object Np.
But what about the following?

7.* Joellethinksthe door

Sentence (7) hasthe same structure as (6), can fit into the phrase

structure representation described in (5).

What makes (6) different from (7)? The only difference
lexically between the two sentences, is, of course, the verb. If the verb
kick isinserted in the phrase structure of (4), the sentence iswell formed,;
If the verb think isinserted, the sentenceisill formed. So, the theory of
grammar as it stands now is simply too powerful; it generates
ungrammatical aswell as grammatical sentences. The theory, therefore,
must have away to restrict the output of phrase structure representations
like those in (4) to generate only the well-formed instances of our

language.
X-Bar Theory

X-bar theory isaforma way of characterizing what is common

about phrase structures. Each phrasal category must contain a head.
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For NPs, the head is the N, for VPs, theV, and so on. Sentences have
inflection; they are inflected for tense (TNS) and agreement (AGR). At
first it might appear that it isnot the sentence that has tense, but, instead,
the VP. For example, in the sentence, The mechanic fixed the car in the
garage, it appears that the VPis past tense, since the head of the VP (the
V) has past tense morphology (-ed). But consider that the past tense can
be separated from the VP, as in What the mechanic did was fix the car,
where the past tense is now part of the auxiliary did and is no longer
"attached" to the verb itself. Also consider that overt, non-affix tense
markers like will, for example (eg.). The mechanic will fix the car), are
separated from the VP. For these and the reasons, it is now considered
that tense has to be represented separately from the verb and verb phrase,
forming what is called an Inflection Phrase (IP). Thehead of IPis the
functional category INFL or | (for Inflection).

Consider again (8)

8. The mechanic fixed the car in the garage.

///\
N I'
/\‘\
DET N’ INFL VP
VvV NP
DET N'
/\\_
N PP

The Mechanic 'ed' fix The Car inthegarage
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First, note the following terms : branching means that a node
splits into other nodes, dominates means that agiven nodeis"higher up
in thetree" than another nodes, and immediately dominates means that
a given node is directly above another node in the tree, with no other
nodes intervening between them. In (8), the S node is now replaced by
an IP (Inflectiona Phrase) that dominates dl other nodes of the tree.
The IP branches and immediately dominates an NP and an intermediate
structure (called I-bar; written as|') whose head is INFL (which, in this
case, ispast tense). The subject NP branches and immediately dominates
DET (determiner) and an intermediate category, N' N' immediately
dominatesthehead N. The | alsohas aVP attached "to theright". This
schema thus retains the generaization that al phrases must have head
while accepting our intuitions that sentences have inflections that are

independent from verbs and verb phrase.

Example (8) has severd other generalizations. Note that the V
hs as its complement an NP (the car in the garage). And note that the
head V (fix) fals"to the left" of its complement. If we were to draw out
the PP, we would a so note that the head P (in) also falls to the left of its
NP complement the garage. The same holds true for the INFL node (-
ed), which falls to the Ieft of its complement, the VP (fix the car in the
garage). So it seems that one generalization about (8) and indeed all
phrase structure (PS) rules of English - isthat the head occursto the left
of itscomplements. Thisparticular order of heads and their complements
isnot auniversal property of al languages; languages generaly fal into
two camps, head-first or head-last.
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Another generalization is that the determiner modifies or
specifies the NP; the NP can be definite, indefinite, quantified,
personalized, and so forth. So, for example, we could have amechanic,
the mechanic, some mechanic, all mechanics, and so forth. We will
assumethat the subject NP inhabits afunctiona category position called
Spec (for Specifier): | will continue, however, to fill this Spec position

with an NP.

Instead of using node labels like NP1 and NP2, now XP and
X" (where XP stands for NP, VP, PP, etc) are being using. This X-bar
notation captures the generalization that all phrase structure

representations have the same form.

Consider now the structure of clauses:

9. Joelle wondered whether the boy ate

Thelexica item ‘whether' is a complementizer (as are that, if,
and for in English) that often signals an embedded clause. Because
each phrasd type has a head that shares the properties of the phrase, the
Complementizer whether heads a Complementizer Phrase (a CP).

All phrase structures have the same form: An XP (maxima
projection), X'(s) (intermediate projections), a head X (a lexical
category), a complement (NP) of the head that is on the same phrasal
level as the head, a Specifier position, and, perhaps, an adjunct phrase
(modifier, YP) that can attach above the head.
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X-bar schema : the head (X, sometimes referred to as Xo) is
an atomic element (a category) drawn from the lexicon. Phrase markers
are projected from the head to intermediate levels (e.g. N\ V, etc) and
to amaxima projection (e.g. NP, VP, etc). The complement of the head
IS often classed its argument, which is syntactically on the same phrasal
level as the head (the head and its arguments are therefore said to be
"sster")- The specifier is immediately dominated by the maximal
projection and is a sister to the X' level, and the adjunct is often
immediately dominated by an intermediate projection. Importantly, the
terms specifier, argument, and adjunct are not forma category terms
Qike NP, N' etc) but are, instead, relational terms so that we speak of
the argument of X, the specifier of XP, and soon. For example, a subject
NP is the specifier of IP, adirect object NP is an argument of the verb,
and o forth.

Because al phrase structures conform to the X-bar schemain,
the acquisition of the phrasal geometry of sentences becomes a matter

of acquiring the order in which the specifier, head, and adjuncts fall.

Argument Structure

Most sentences can be considered representations of relations
between a predicate and its arguments, hence the term argument structure,
An NP or aCP can be an argument of averb if it occupieswhat iscalled
an argument position (i.e. subject and complement positions). Unlike
subcategorization information, argument structure is not concerned with
the syntactic form of the phrasal categories averb allows, but instead is

concerned with the number of participants described by the verb. Eg.
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Thetrangtive verb kissrequirestwo participantsa”kisser" and a"kissee",
thus, it selects for two arguments and hence a two-place argument
structure. The verb put requires three participants and thus entails a

three-place argument structure.

Congder the following sentences:
(a) Joelle melted the wax.
(b) The wax melted

First, notice that the NP (the wax) appears to play the object

role of the verb melted in (@), yet plays a subject role of melted in. (b)
Second, athough the NPs in the two sentences each serve a different
role to the verb, they nevertheless seem to have something in common:
Then in both cases reflects an entity undergoing some sort of
transformation ("Melting). In asense, then, the NP seemsto be playing
asimilar rolein both sentences. Consider also:

(c) The wax was melted by Joelle

(d) It was Joelle who melted the wax

(e) It was the wax that was melted by Joelle.

Although the arguments of the verb melted (Joelle, the wax)
occur in different positionsin (c) (d), they aso seem to play a similar
role. In each case Joelle appears to be the agent of the melting, and in
each case the wax appears to be the Theme of the melting. The
generdization that arguments can play smilar roles while appearing in
different syntactic positions rationalizes, in part, the notion of the sort
that answers the question "who did what to whom". Each argument,

then, takes on a certain thematic role (e.g. Agent, Experience, Theme,
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Patient, Goal, Benefactive, etc). Each verb selects sets of thematic roles
assigned to its arguments; each set of roles is called a thematic grid.
Like both subcategorization and argument structure thematic properties
are written in to the representation of the head (e.g., the Verb) as part of
the lexical entry.

Thematic roles are assigned to arguments in the sentence,
usudly by the head, which has the property of being a theta-assigner.
Theta-assigners are typicaly the lexical categories of verb, preposition,
noun, and adjective (in contrast to functiona categories, which are not
theta-assigners). For example, the verb kiss requires a two-place
argument structure (xy) and assigns to each argument a thematic role

taken from its thematic grid; the preposition in is also a theta-assigner.

f) KissV (agent patient) in P (location) (Dillion Agent) Kissed
(Joelle Patient) in [the park location].

As (f) shows, the verb kiss assigns its thematic roles of Agent
and patient to the subject and direct object positions, respectively
(technically, the Agent role is assigned by the VP, that is, the entire VP.
Of course, the properties of the VP depend on the properties of the head
V, sofor present purposeswe will assumethat theV assignsaroletothe
externa as well as internal arguments). Theta Theory states that the
predicate assigns its associated thematic roles to particular grammatical
positions. A trangitive verb like kiss will have two thematic roles to
assign, one associated with the subject position and one associated with
the object position (in the Principles and Parameters approach, object

position isinternal to the VP, whereas subject position falls outside the
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VP. Within the PP (in the park), the preposition is in the head of the PP

and assigns the role of Location to its argument (the park).

Two important principles constrain assignment of thematic

roles in the syntax : the Projection Principle and the Theta Criterion:

Theta Criterion : Every argument (e.g. NP) in a sentence must receive,
one and only one thematic role, each thematic role associated with a

theta-assigner must be assigned to one and only one argument

The Thera-Criterion, much like the Projection Principle,
ensures that a verb's (and a preposition's) thematic properties specified
inalexical entry will be assigned one-to-oneto the arguments represented
in the syntax. The syntax of a sentence, then, is determined to alarge
extent by the lexical properties of the head of each phrase. For example,
if the verb requires one argument, only that argument should be observed
in the sentence. If averb requires two arguments, both arguments must
be observed, and the same holds for three argument verbs. Importantly,
then, the Projection Principle can now be revised to not only include
subcategorization information, but, crucially, argument structure and
thematic information aswell. Because the verb kiss, for example, requires
atwo-place argument structure, thethematic roles written into the verb's

thematic grid must be "projected” to the syntax.

Trace-Theory and Move-Alpha

Consider now the following sentences, and how they fit into

the theory thus far:
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1. Dillon kissed Joelle (active)
2. Joellewas kissed - by Dillon (passive)
3. It was Joelle who Dillon kissed - (object cleft)
4. Who did Dillon kiss ..? (wh-question)

Despite appearing in different grammatical positions, Dillon
seems to be the agent and Joelle seems to be the Patient in (1) - (4) in
(4), Joelleisreplaced by the NPWho). The Projection Principle and the
lexical entry for kiss require that kiss have a direct object argument
position be assigned a thematic role represented in the verb's thematic
grid. But it appears that (2) - (4) should be ruled out (ruled as
ungrammatical) by both principlessincethere doesn't seemto beadirect
object position, as shown by the "gap". However, these sentences are
grammatical. But, how can they be grammatica if there doesn't seem

to be an argument position to which to assign the Patient role.

One possibility isthat thereis, indeed, adirect object position
to which the role of Patient is assigned, and this position isjust in the
place where we expect it to be, immediately after the verb. According to
the theory under consideration, it turns out that there is such aposition
In(2, (4), just asthereisin (1). However, in the former the positions are

said to be lexicaly unfilled (or "empty").

Assume that the direct object (Joelle in the examples above)
originatesin the canonical post-verb direct object position and movesto
apre-verb position. The Projection Principle ensures proper thematic
role assgnment by requiring insertion of an empty category or trace

into the position from which the category has moved. A traceislike a
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"ghost" that is left behind when the NP moves; it is alexically unfilled
position acting as a"place holder". Thetraceisthen linked or coindexed
with the moved category, forming a co-reference relation between the
two positions. Thethematic role-in this case, the Patient - is assigned to
the (original, direct object) position occupied by thetrace, and the moved
category, called the antecedent to the trace, inherits the thematic role.
Specificaly, the trace of the movement and the NP that moved form a
chain. Briefly, a chain may consist of two or more members that are co-
indexed; each chain is considered a single argument (there are one-
member chains as well, those NPs that do not co-refer with anything,
like the NP Dillon in (3) (4). The theta-criterion can now be revised to

include chains :

Theta-criterion: Thematicrolesin alexical entry are assigned to chains,

and each chain receives one and only one thematic role.

Principles Governing Processing in Aphasics

Individual s with aphasics, regardless of type, frequently display
difficulty processing syntax. The nature of this syntactic deficit, remains
controversial. Someresearchers have proposed that syntactic processing
deficits in aphasia are reflective of a loss of syntactic or procedural
knowledge (Berndt, 1983). The major theoretical accounts have been
put forward for agrammatism. There are three main accounts of
agrammatism which differs in the extent to which they invoke
representational failure as source of the comprehension difficulties in

these patients. These are described here :
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a) Grodzinsky's Trace-Deletion Hypothesis :

Grodzinsky (1986, 1989, 1990) proposes that agrammatic
comprehension pattern derives from two sources : A representational
deficit involving traces and an extragrammeatical leuristic which applies
obligatorily, and often counter productively to associate noun phrases
with thematic roles in the event that they are not grammatically theta-
marked. Under the Trace-deletion hypothesis, actives do not involve
gyntactic movement and so present no problem to agrammeatics. However,
both subject and object gap sentences contain only one moved element
under the linguistic assumptions, so an additional mechanismisrequired
to differentiate them. Eg.

a) The boy kissed the girl (Smple passive)

b) It was the boy who (NP) kissed the girl (subject gap)
C) It was girl who the boy kissed (NP) (object gap)

d  Theqgirl waskissed (NP) by boy (full passive)

€) The girl was kissed (NP) (Truncated passive)

Agrammiatic patientswould comprehend (a), (c) but would have
problem in comprehending (b), (d), (). Thus the traces are under
represented in syntactic representations constructed by these subjects.
There is an underlying default principle. The default principle comes
into play whenever anoun phrase which has not been assigned athematic
role is encountered. Thus theta marked noun phrase is assigned the
canonicdl role with the pogition it occupies. Subject gaps and full passives

trigger such strategies and result in incorrect comprehension.
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b) Hickok's revised trace-deletion hypothesis (RTDH):

Hickok, et al.'s (1993) differs from the TDH in how it claims
sentences arerepresented in normals. Inthisthe only lexical noun phrase
that gets athetaroleinsitu is an unmoved direct object or other internal
argument. The asterisk represents unassigned arguments; elements
following the semicolon represent noun phrases which are available as

arguments of that predicate.

Thematic assigned representation (TAR) for simple active (a)

and ambedded clause of subject gap (b) kiss (*(girl); boy.

They say that agrammatics' good performance on subject gaps
and actives despite the disruption of the subject trace attributes to these
patient's ability to make reasonable inferences based upon the under
specified TAR in conjunction with lexical semantic information. Thus
allows for relatively unimpaired performance as long as the TAR is
unambiguous, aslong as thereisonly one unfilled slot and one unassigned

noun phrase (NP).

c) Mauner et al's (1993) double dependency hypothesis (DDH)

It entirely depends upon arepresentational deficit. According
to them agrammatics are able to establish chains but are impaired in
appreciating or enforcing the obligatory coindexation between the links
of the chain and between other elements linked together in the sentence.
DDH like RTDH accounts for poor performance on the object gaps on
basis of the disconnection of both subject and object noun phrases from

the feet of the irrespective chains.
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d) Mapping hypothess (Saffran, Schwartz and Martin, 1980a)

A mapping hypothesis claims that asyntactic comprehension
arises not from afailure to compute syntactic structure but from afailure
to exploit it. It assumes a large number of heterogenous conjectives
about the possible antecendents for such afailure. These may beloss of
lexica knowledge about predicate argument structure, damage to the
psychological mechanism(s) responsible for assigning thematic roles
and non-specific resource limitation affecting later interpretive processes
more severely than early parsing operations. But this theory is grossy

unspecified.

€) Trade-off hypothess

Mapping hypothesisis insensitive to the theta criterion. So it
isinferred that agrammatic subjects ssmply apply verb-specific mapping
rules (Frazier and Friederice, 1991). It is possible that parsing operations
such as establishment of gaps or enforcement of subcategorisation
conditions are psychologically distinct from the thematic interpretation
of same structures. The structures which form longer inferential chains
will suffer greater degradation than structures involving shorter inferentia
chains. In assigning athematic role one must thus decide which sense
of verb is appropriate, if verb has multiple senses, and whether the
hypothesized argument satisfies all the semantic and possibly pragmatic
constraints associated with thisrole. A single decision requires ruling

out of innumerable other possibilities.
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f) Resour ce deficit model

According to this view, aphasic individual sretain grammatical
knowledge and their syntactic comprehension problems reflect areduced
capacity of resources, inefficient allocation of resources or both (Caplan,
1985). There is an underlying limited pool of activation energy or
operational resources that support language comprehension via both
information computation and maintenance functions. Slow or impaired
comprehension occurs when task demands exceed the available pool of
resources or when resources are in effectively allocated to processing
and storage operations. Thus poorer syntactic performance is expected
for tasks or stimuli that place greater demands upon the finite pool of

resources.

According to this model, complex sentences are at greater risk
for inaccurate interpretation by aphasic individuals given that processing
and storing such sentences is more difficult. Results from severa studies
have confirmed this interaction between structural complexity and
probability of syntactic processing problems (Linebarger, 1995). If this
model is correct, aphasic individuals should perform similarly to the

control subjects during the least demanding tasks.

g) Syntactic processing model based on neurocognitive data

A review of the neuropsychological findings suggest that, those
anterior parts of left hemisphere usually lesioned in Broca's aphasia,
subserve the fast and early structuring processes necessary to build up

syntactic structures including traces of elements moved on line. The
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aternations of lexical processes often coincides with lesions in the
posterior parts of left hemisphere. Patients with lesionsin posterior part
of theleft hemisphere arefar worsein judging asentencesgrammaticality
than those with lesions in the anterior parts of the left hemisphere

(Friederici, 1988; Linebarger, etal. 1995).

Combined findings from neuropsychological and
electrophysiological studies suggest a language comprehension model
with three phases, two of which are primarily syntacticin nature. A first
syntactic processing phase reflected by early left anterior negativity
correlated with afirst pass-pass defined as the assignment of the initial
phrase structure including traces of moved elements. A second phrase
reflected by negativities around 400 msec, seems to represent the phase
during which lexical bound semantic and syntactic information is
proposed to achieve the thematic role assgnment. Thedifferentia scalp
distribution of these two negative components around 400 msec, suggests
that the processing of subcategorizing information. The third phase
reflected by the broadly distributed late positivity appears to be related
to processes of structural reanalysis which may become necessary when
initialy build syntactic structure cannot be successfully mapped on to
semantic information and verb argument information provided by the
lexical elements. The combined findings from ERP data suggest that
on-line structuring processing is subserved by brain systems located in
the anterior part of the left hemisphere whereas processes of structural

reanalysis seem to involve different brain systems.

Thusexplanation vary from grammatical to psychological to
neurophysiological. But none of them explain different syntactic

processing deficits seen in different types of aphasics.
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Syntactic production in aphasics - Theories

As for syntactic comprehension, there are not any specific
theories regarding syntactic production in aphasics. But there arejust a
few hypothesis and opinions put forward by different researchers after

intense observation.

Agrammatic speakers produce halting, effortful attempts at
communication that frequently result in incomplete fragmented sentences
in which syntactic complexity isreduced from normal levels. The content
words (especially nouns) are produced more frequently than are
grammatical words (articles, pronouns, auxiliary verbs and some
prepositions). Paragrammatics produce sentences, including grammatical
elements- fluently with apparent ease although often incorrectly. Content
words (especially nouns) are frequently the source of phonemes error
and grammatical words and inflections may be in appropriately
substituted for one another. Omission of grammatical words in sentence
production could be explained through operation of phonological

principles (Goodglass et al. 1967).

According to Zurif and Caramazza (1976) when syntactic
features are absent on the level of spontaneous speech, they are unlikely
to be preserved at other levels of language. Thus while articulatory
problems are undoubtedly important determinant of non-fluency in
anterior aphasia, the concomitant agrammatism, does not appear to reflect
the result of an economy of effort. Thus agrammatism appears to reflect

a true language limitation. Broca's aphasics seem to plan speech in
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supra-lexical units. Wernicke's aphasics are less capable than

neurologically intact patients of processing relative clause constructions.

Berndt et al. (1987) stated that although patterns of noun/verb
productions were not entirely predictable from patient's clinical
classfication, they were found to be significantly correlated with severa
structural indices of sentence production and with failure to comprehend
semantically reversible sentences. Noun/verb retrieval patterns are not
strongly correlated with gpeech fluency and nor with the morphological
characteristics of sentence production. Patients with relative impairment
in production of verbs were found to rely on high frequency, semantically
empty "light" verbs when producing sentences and to favour simple
gyntactic structures in which verbs would not require inflection. When
forced to produce substantive verbs, verb retrieval continued to undermine
the production of well formed sentences for the verb-impaired patients.
Some of their patients showed some evidence of poor realisation of noun

argument for the verbs they could not produce.

In their neurolinguistic analysis of jargonaphasia and
jargonagraphia Lecours and Rouillon (1976) comment that
paragrammatism can usually be traced to substantive word finding
difficulty. Aborted sentences and repetitions of prepositions which result
in distorted syntax are infact secondary to the main phenomenon of word
finding difficulties. Verba substitutions of one grammatical word for
another are frequent, but they too are in same category of lexical selection
difficulties because of the grammatical classis observed. Pronouns are
replaced by an incorrect pronoun not by adifferent grammatical word.

Paragrammatism can also result from compounded transformations in
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which two syntagms become telescoped. Thisis seen to be more marked
in writing. On the whol e therefore examinations of the syntactic abilities
of fluent paragrammatic speakers reflect the inherent difficulties in

attempting to isolate syntactic and semantic levels of speech.

From the review it is clear that aphasics show a variety of
syntactic production as well as comprehension deficits. Even among
anterior or posterior aphasics the syntactic patterns are varied. Soitis
important to know the syntactic deficits in aphasics as thiswould help to
differentiate them into different categories. Apart from this it would
help in explaining these deficits and planning the remediatory

strategies for aphasics.



METHODOLOGY

| Subjects:

Seven subjects (five males and two femaes) were selected as

subjects for the present sudy. The selection criteriawas as follows :

a) Type of Aphasia : Different aphasic syndromes were
considered (five Broca's, one Anomic and one Transcotical sensory).
Thiswas decided on the basis of clinical observation and western gphasia
test battery findings (Kertesz and Poole, 1977). The subjects were to
have some amount of speech output however, in order to be selected for
the studly..

b) Subjects has Kannada as their second language and were

efficient users of Kannada. Subjects age ranged from 26 to 65 years.

C) Subjects with any auditory or visual deficit were excluded
from the study.

Il Procedures
Subjects were seated comfortably. Through casual talking,
the subjects were made to fed at ease and the procedure was explained

before evaluation and recording began.

Environment was made as distraction free as possible by

carrying out the procedurein aquiet room and by removal of any potential
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visual distractor. The duration of the entire procedure lasted from 45
minutes to one hour. The entire verbal interaction with the subjects was
recorded. The extra-verbal behaviors were also noted-

Testing : The subject's syntactic abilities were evaluated for following
aspects:

a) Syntactic production

1) Conver sation and Spontaneous Speech - The desired responses were

elicited by using questions like "How are you today?" Apart from that
even open ended questions were asked. The format for this was taken
from Boston Diagnostic AphasiaBattery (Kaplan and Goodglass, 1972,
[Appendix-A],

i) Picture Description - The coloured version of the picturein Western

Aphasia Battery (Kertesz and Poole, 1974) was used to elicit speech.
Subjects were asked to describe whatever was happening in the picture
[Appendix-B]. They were also asked specific questions which were the

same for al subjects.

lii) Sentence Repetition - The subjects were presented with twenty

sentences taken from Chengappa (1991), Gayathri andThirumalai (1988).
The clinician read it out clearly and subjects were expected to repeat
these sentences. All the responses from the patient to above sections

were audio-recorded (Appendix C).
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b) Syntactic Comprehension - This was done by administering syntax

section of Linguistic Profile Test (Karanth, 1980) to the subjects
(Appendix D). This section contains 130 test items sampling a wide
range of basic syntactic forms of the language which are tested in 11
sub-sections. Out of these 130 items, 65 areincorrect and 65 syntactically
correct. These randomly arranged correct and incorrect test items are
presented auditorily and the subjects are required to judge the utterance

for grammatical acceptability.

[l Analysis - The utterances of the subject were broadly transcribed
usng IPA with some modifications. For the syntactical productions:-
(i) The length, type of production, word order, the correct usage and
complexity were evaluated, (ii) The mean length of utterances was al so
assessed using Brown's rules (Brown, 1970) which were modified for
Kannada (Appendix E). The repetitions were scored using a checklist
by Li and Williams (1990) (Appendix F). (iv) The spontaneous speech
and picture description utterances were analysed using quantitative
description of aphasic production by Seffran, et al. (1989) (Appendix
G).

For syntactical comprehension
(i) The response of the subjects to the items in syntax section

of LPT was recorded and judged for correctness or incorrectness of

grammatica acceptability.
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Grammatical productions were analysed using Schiffman's
grammar of spoken Kannada (1979). Then relation between syntactic

comprehension and production was also studied.



RESULTS AND DISCUSSION

The data was collected from seven aphasics regarding their
performance on tests of syntactic comprehension and production. Picture
description, repetition and conversation samples were taken for
production. Repetitions were analysed using profile by Li and Williams
(1990). Picture description and spontaneous speech sample were
analysed using quantitative profile given by Saffran et al. (1989) and
MLU was aso calculated from the sample. LPT scores gave information
regarding syntactic comprehension and were analysed for correctness

Or appropriateness.

The demographic details of the subjects are given in Table 1.

Table-1: Demographic details of subjects

SI. Name AgelSex  Typeof Aphasa  Educationa Leve

1. B 56yearsM Broca's SSLC
2. 56 yeardM Brocas B.Sc,
3. R 38yearsM Brocas SSLC
4, S 30yearsM Broca's SSLC
5. v 27 yeadF Broca's SSLC
6. T 35yearsM Anomia B.A, LL.B
7. S 38yeadF Transcortical SSLC
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The description of each subjects performance is given below:

1) Syntactic Production

Table below givesthedetailsregarding MLU and sentencetypei

for each subject.

S. Name Type of Aphasia MLU Sentence Type
1 B Broca's 2 Noun+main verb
2. N Broca's 3 Noun+adjectivet+
main verb

3. R Broca's 2 Noun+main verb
4. S Broca's 2 Noun+main verb
5 V Broca's 2 Noun+main verb
6. T Anomia 3.54 Noun/pronoun+

adjective + main verbs
7. S Transcortical 3 Noun+adjectivet+verb

Sensory

a) Broca's Aphasics

The mean length of utterance was calculated for each subject's
samples on analysing Mr.B'sproduction hisMLU was 2. Therepetitions
of Mr.B were analysed using Li and William's Scale (1990). He showed
phonemic errors. Phonemic attempts and perseveration were present

for tense markers. Eg. After repeating 'na:le’ (tomorrow) in one sentence,
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he inserted the samein second sentence where actually hewas supposed
to say "ninne" (yesterday). Word additions, phrase interjections, word
omissions, word repetitions and inadequate responses were seen. He
showed difficulty in repeating animate nouns like “pa:pt” (baby) and
sometimes omitted these in his repetitions. It was seen that he would
change the tense marker from past tense to future tense eg. for '‘monne'
he sad 'nacle’. More difficulty was evidenced for complex sentences
like “idd Akinta:a: mara doddadu™ (that tree is taller than this). In
spontaneous speech and picture description it was noticed that basic
sentence type used by Mr.B. was noun + main verb, EgQ. “tfappali ide”
(chappal isthere). The mgority of words were open class words and

mainly nouns. The sample contained very few verbs and pronouns. There

were no inflected verbs, auxiliaries and prepositions.

Mr.N'sMLU was 3. His repetitions showed phonemic errors,
paraphasias (semantic). Eg. for the word "o:didre" (if he reads*he said
“adu ma:didre”, (if he does that), “pustaka ma:didre” (does that with

book).but did not say the "o:didre".

His repetitions contained incompl ete phonemic attempts, word
Interjections, word omissions and inadequate attempts. In grammatical
category errors he was seen to change the structure of past tense markers
to present tense markers,as was seen in case of Mr.B. Complex sentences

were found to be more difficult for him to repeat.

The main sentence structure produced by Mr.N was noun +
adjective + main verbs eg. “a:va:gat/nna:gi ma:dide” (that time Idid it

properly)". Pronominals were present like "adu” (that) in his sentence.
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Noun modifiers were also present. His utterances contained
pronouns and verbs as well but the nouns dominated. Inflected verbs
were produced rarely. Embedded structures were absent. Semantic
perservations and semantically empty words in his utterances could be
attributed to presence of word finding problems. This could be attributed
to deteriorated semantic field with affected naming abilities.

Mean length of utterance for Mr.R was 2. His repetitions
showed phonemic errors, phonemic attempts eg. for "nanage" (me) he
would say "nanna" (mine). Grammatical errors like change of tense
markers was also evidenced. Sound interjections, word omissions, word
repetitions, inadequate responseswere observed. Complex sentences were
more difficult to repeat. His sentence structure consisted only of noun +
mainverbeg. “v:tama:du” (eat food). The productionswere dominated
by nouns with absence of pronouns, auxiliaries, prepositions. There
were very few verbs but absence of inflected verbs was noticed. He
produced syntactically incomplete sentences, eg. "mane matte ka:ru..."

(house and car).

Mr.Shad aMLU of 2. Phonemic errors, incomplete attempts,
sound interjections, phrase omissions were seen in repetitions. Again
grammatical errors were noticed asin earlier subjects. The productions
were dominated by nouns and open class words. Pronouns like "avaru”
(those) and verbs like “ma:du™ (do) were rarely present with absence of
inflected verbs. Other structures like prepositions, auxiliaries were
absent. Thus his utterances were not syntactically well formed eg.'nainu

madu..." (I do).
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Mrs.V had aMLU of 2. Again she showed phonemic errors
and related words eg. for "kappu" (cup) she said “tatte™ (saucer). She
showed sound interjections, phrase omissions, and inadequate responses
for repetition of sentences. She omitted pronouns and inflected verbs.
Again showed adifficulty in repeating complex sentences. Her primary
sentence structure was that of noun + main verb and showed dominance
of nouns, eg. "vinutahogi..." (vinutago). Instead of saying T she said
her name and this revealed difficulty in production of pronouns. Again
nouns dominated the productions with non-inflected verbs and other

structures rarely being present.

Thus when summing up the results seen in Broca's Aphasics,
it was seen that their MLU ranged from 2-3. And in general, while
repeating, phonemic errors, omissions, interjections were observed. All
of them showed grammatical error of changing the past tense marker to

present tense marker.

The basic sentence structure seen was that of noun + main
verb. When MLU was more, the structure was noun + adjective + main
verb. When MLU was less the main grammatical structures were nouns
with very few verbs. There was dearth of other structures like inflected
verbs, prepositions, auxiliaries. But in one subject whose MLU was
more, he produced more variety of grammatical structureslike inflected
verbs, adjectives etc. So we can conclude that thereis correlation between
MLU and the complexity of syntactic structures an aphasic producesi.e.
more the MLU, more complex sentence, aphasic would produce. But,

as a group, Broca's aphasics showed abundance of nouns in their
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utterances with reduction of other syntactic structures. Another
observation was that use of intonation to express emotion was preserved

in spite of reduced syntactic complexity.

The above finding of, nouns being easier to produce for Broca's
aphasics has been reported earlier by many investigators like Meyerson
and Goodglass (1972), Carter (1968), Saffranet al. (1980 b), Tesak (1994)
etc. All of them even report that other structureslike verbs, prepositions,
auxiliariesetc. are more difficult to produce for Broca's aphasics. This
may be attributed to Broca's aphasics' lack of access to such syntactic
structures. They even suffer some degree of lexical impairment which
could also afect their ability to produce these more complex syntactic
structures. Thus they might have word finding problems which lead to
difficulty in production of such words.

Another reason for less complex utterances could be
compensation for the motoric disability. It would be easier to use only
content words to convey the message rather than have even function
words in the sentence. This has been earlier referred to as "law of
economy” (Meyerson and Goodglass, 1972). Here the person uses
telegraphic speech to transmit a message because of motoric disability

asaresult of lesion.

Inflected verbs, prepositions and auxiliaries have been seen to
be more difficult to access to. This could be related to less frequent
usage of these words. According to Lapointe (1983) these inflected and
transformed morphemes have "elevated thresholds' and are less
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accessible. They stated that such words have higher thresholds and
activation for these words is difficult. Nouns are seen to have lower

thresholds so are frequently present in aphasic production.

b) Anomic Aphasic

In anomic aphasic subject, Mr.T,the MLU ranged from 3.5-4.
He was able to repesat dl the sentences. But he changed the past tense

marker to present tense marker in one instance.

Eg. He sad "ivattu" (today) for "ninne" (yesterday).
His basic sentence structure was noun/pronoun+adjectivet+verb

Eg. “avanu dodda huduga” (Heisabig boy).

Again sentences contained more of nouns but his sentences
were more well formed than those seen in Broca's aphasics. His
productions contained more open class words with inflected verbs and
even auxiliaries being present. But he did not produce any embedded
structures. Adjectives were more abundant than prepositions. His

utterances rarely contained first person pronouns and adverbs.

Thus on comparing his productions with those of Broca's
aphasic, he used more variety of structures. AshisMLU was more, he
showed increased complexity of syntactic structures. But his sentences
showed presence of semantic paraphrasia like for “kurtfi” (chair) he
said “adu kulitukollokke™ (for sitting)". Thiscould be attributed toword

finding problem in this anomic subject.
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Similar results have been showed by Saffran et al. (1984) and
Berndt et al. (1997). It has been seen in those studies, that anomics
produced more variety of syntactic structures. They are again seen to
have more difficulty producing verbs, preposition as compared to nouns.
As a word class, adjectives are seen to be more preserved in anomic
aphasics than prepositions (Carter, 1968) and this result is similar to

what is seen in the above anomic case.

¢) Transcortical Sensory Aphasic

Mrs.S, the transcortical sensory aphasic had aMLU of 3. Her
repetitions did not show any errors. Her sentence structure was that of
Noun+adjective+verb. Eg. “avalu sariya:gi ma:dutta:le” (She does
properly). Again open class words like nouns were abundant in her
production. Her production showed verbs but inflections were rarely
present. Again ML U correlated well with the variety of structures present.
These kinds of findings support the findings of studies by Carter (1968),
Saffran et al. (1984). But compared to anomics the variety of syntactic
structures was reduced. Anomic aphasic showed presence of pronouns
and adverbs but these structures were absent in Transcortical sensory

subject.

Now if the aphasics have to be put in ahierarchy of complexity
of syntactic production it would be Broca's, transcortical sensory and
Anomic aphasic. Broca's aphasics produced least complex structure
followed by transcortical sensory which was followed by Anomic.

Anomic subject's MLU was highest and his productions showed more
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variety of syntactic structures. Picture description and spontaneous
gpeech samples turned out to be more useful toolsfor data collection.
MLU was a measure which correlated significantly with the syntactic
complexity of utterances. More the MLU, more was the variety and

complexity of syntactic structures produced by subjects.

Inspite of the type of aphasia, grammatical error of changing
past tense marker to present or future tense was noticed. Thus past tense
marker was seen to be less accessible. This could be attributed to lexical
dructure of the word, because future tense” (tomorrow) and present
tense"ivattu" (today) are more complex in structure than "ninne" which
Is past tense marker. It could lead to support the hypothesis of "elevated
threshold" of some structuresi.e. activation of some structuresin difficult
(Lapointe, 1983). And all the Broca's aphasic subjects showed
agrammatic, telegraphic speech. The MLU of all subjects is compared
in bar graph 1.

MLUin 4
words

72,
7

0

Bl B2 B3 B4 B5 Al Ti
: : Subjects .
B1-B5 Broca's Aphasics, Al Anomic; Tl Transcortical sensory aphasic.

Bar Graph-1 : MLU for different aphasic subjects.
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While the anomic aphasic has the longest MLU,Broca’s
aphasics have the least. As the graphs reved s the franscortical sensory
apahsics fdl in between. In terms of the grammatical structures nouns
were most accessible. But auxiliaries, inflected verbs, adjectives and
adverbs were the least accessible. Thisisquite evident by considering

the frequency with which each structure is produced.

Il Syntactic Comprehension

The score of each subject in differeut subsets of LPT is given
inTable3.

Table 3: Scores of subjects on LPT subsets

SI. Name Scores on LPT subsets (wrong responses)

No. MP PL T PNG CM TIC ST P CCQ CC PC
1. B 6 3 4 4 3 3 4 4 3 3 4
2, N 2 2 2 4 3 2 1 1 4 2 2
3, R 2 2 5 4 3 3 5 2 1 5 4
4, S 2 2 2 6 4 3 2 1 4 3 3
5, \Y 7 1 2 4 3 4 5 4 3 3 6
6, T 2 1 1 4 2 0 0 0 0 0 O
7, S o 1 3 2 3 1 1 0 3 3 3

MP Morphophonemic structures; PL Plural markers; T Tense markers,
PNG PNG markers, CM Casemarkers; TIC Trangtives, intrangitive,
causative; ST  Sentence type; P Predicate; CCQ Conjuctions,
comparatives, quotatives, CC Conditiona clause; PC Participal

clause



a) Broca's Aphasics

Asis seen from the table 3, most of the Broca's aphasics show
more errors in comprehension of syntactic structures. As evident from
table 3 more errors are seen on morphophonemic structures, tenses, PNG
markers, sentence types, case markers, conjunction, comparatives and
guotatives, conditional clause and participal clauses. Table-1 shows
performance of subjects on morphophonemic structures. In
morphophonemic structures, structures with glide insertion, consonant
substitution and consonant addition are seen to be difficult. Moreerrors
are shown in these structures, in plural forms, usua plural form of “galu”
Is correctly identified. But they are not able to comprehend the mass
nouns and accepted the forms like “ni:rugalu™ (water) as correct. In
tenses/uture and past tenseswere difficult to recognize. Thisis because
generally irregular future tense markers ¢ seen in Kannada which are

more difficult to access.
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Subjects
B1 - B5 Broca's Aphasics; Al Anomic; T1 Transcortical Sensory Aphasic
Bar Graph 2 : Incorrect responses for morphophonemic structures
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In PNG markers, Broca's aphasics had difficulty to judge
agreement between person and number/gender. The showed more

problem in comprehending singular masculine markers.

The structures which were more difficult for Broca's aphasics
to comprehend were ablatives, acquisitive and dative case markers, eg.

“angadiyinda (from the shop), pennina (of the pen), melakke" (to the

top).

In next section causatives were seen to be more difficult to
comprehend. Eg. maguvannu ma:lagisu”" (put the child to sleep). In
sentence types "yes-no questions' were compratively more easy to
comprehend than affirmative and negation sentence types. Bar graph-3

compares performance for this aspect.

6

Number of 3
incorrect 5
responses <

B1 B2 B3 B4 BS
Subjects
B1-B5 Broca's Apahsics; A1 Anomic; T1 Transcortical Sensory Aphasics

Bar Graph 3 : Incorrect responses for sentence types
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In predicates, pronominal constructions like "i:pustaka
nannadu" (this book is mine),were difficult to comprehend than adjectiva
constructions like “avara na:Ji doddadu™ (their dog isbigger). In next
section, quotatives and comparatives were more difficult than conjuctions.
In conditional clauses, complex conditiona clause and moda were
difficult for them to comprehend. In participal clause, negative relative

and relative participles were seen to be difficult to comprehend.

The results support the previous findings that agrammatic
speakers have comprehension deficits as well, as reported by Zurif and
Caramazza(1976),Goodenough et al.(1977),Pierceetal. (1990). From
the present sudy, it can be concluded that agrammatic listenersare unable
to make full use of the function words present in sentence to comprehend
the sentence. It can be seen that they violate the unity between noun and
verb phrases. That is they are not able to utilise information provided
by different grammatical markers and they just use key words in a

sentence to understand the sentence.

b) Anomic Aphasic

In Mr.T, anomic aphasic, it was seen that the number of errors
were lesser compared to Broca's aphasic group. The more number of
errors were seen in PNG marker, morphophonemic markers, case
markers, plurd markers, tense markers. These are again categorieswhich
contribute to the meaning of the sentence they could not appreciate the

relation between these and content words in the sentence which leads to



71

an incorrect interpretation. Above findings are in accordance with those
of Goodglass et al. (1970). They found that anomic aphasics were
severely impaired on the task of word comprehension but when it came
to sentence comprehension, anomics did better than Broca's aphasics.
This may be attributed to phonological lexical impairment in anomics
which affected word comprehension. It is generally seen that anomics
have problemin comprehending single words due to lexical impairment.
But when it comes to sentences, anomics show better comprehension

than on words.

¢) Transcortical Aphasic

The subject with transcortical sensory aphasia i.e. Mrs.S.
showed fewer errors when compared to Broca's subject but more errors
as compared to anomic subject. She showed more errorsin tenses, case
markers, conditional and participal clause. Again shewas seen to follow
same strategy as anomics in comprehension. Similar results have been
shown by Goodenough et al. (1977) and Goswami (1996). They also
found that the comprehension of transcortical sensory aphasic is not as
good as that of anomics. This could be attributed to more generalised
damage in such subjects compared to anomics in terms of major language

areas.

This suggests atrend in comprehension from poorest to best in
the aphasic group i.e. Broca's, Transcortical sensory, Anomic. Thus
Broca's having poorest comprehension followed by transcortical sensory

and then by anomic. In comprehension there wasnot any specific pattern
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production of single words followed by inclusion of these words in
phrases and sentences. This may not help the aphasics in improving
syntactic skills while specific syntactically oriented approaches would

be of more help.

Thus to summarise the results of this study, one can draw

following conclusions :

a) In production, MLU correlated well with the structural
complexity of sentences produced by aphasics, i.e. the greater the
syntactic complexity, the longer was the MLU and vice-versa. MLU
was least for Broca's aphasic followed by transcortical sensory aphasic

and highest for anomic patient.

b) In terms of comprehension, similar trend was seen. Here
also anomics got more scores followed by transcortical sensory aphasics
while Broca's aphasics got | east Usually case markers, morphophonemic
structures conditional clause, sentence type were very difficult to

comprehend for al types of aphasics.

c) There was no qualitative distinction (i.e. types of errors)
between comprehension errors seen in different types of aphasics. They

just differed quantitatevely (the number of errors).

d) There was a correlation between syntactic production and
comprehension as the trend was same in both. Subjects with reduced
MLU had poor comprehension compared to subjects with better MLU.
MLU turned out to be a good predictor of syntactic comprehension as

well.



SUMMARY AND CONCLUSION

The present study aimed at obtaining a clinical picture of
syntactic abilities of aphasics. This was done in order to explore and
identify the syntactic deficits which could lead to differentiation of

different aphasic syndromes.

The study aimed at getting information on: /

1) The kind and nature of syntactic deficits seen in aphasics.

2) The relation between syntactic comprehension and production in
aphasics.

3) Underlying processes which may lead to failure in syntactic
comprehension and production.

4) The ingght into the remediation procedures specificaly for such
syntactic deficits.

The subjects taken up for the study were seven aphasics (five
Broca's, one anomic, one transcortical sensory) in age range of twenty
sx to sixty five years. Five of the subjects were males and two were
females. None of the subjects had any auditory or visual problems.
Syntactic production was eval uated for sentence repetition (Chengappa,
1991, Gayathri and Thirumalai, 1988), picture description of colour
version of WAB picture (Kertesz and Poole, 1974) and conversational
and spontaneous speech sample using BDAE format (Kaplan and
Goodglass, 1972). The mean length of utterance (Brown, 1970) and the
nature of syntactic structures produced were evaluated. Repetition was
evaluated using aformat by Li and Williams (1990). Spontaneous speech
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and picture description was analysed quantitatively using format by
Saffran et al. 1989; syntactic comprehension was evaluated using syntax
section of LPT (Karanth, 1980, 1984). The responses were evaluated

for correctness.

Results revealed the following :

1) Aphasics showed specific pattern in production errors with
Broca's having more errors, transcortical sensory less and anomics the
least. The MLU also showed similar trend. Most of aphasic utterances
contained nouns in abundance with lack of inflected verbs, auxiliaries,
adverbs and prepositions. As MLU increased syntactic complexity of a

sentence increased and variety of syntactic structures used al so increased.

i) In comprehension too, similar pattern was seen. The case
markers, sentence types and morphophonemic structure were seen to be

difficult for most of aphasics.

iii) The aphasic groups, on comprehension tests differed in
terms of only quantity of errors. There was no specific pattern of errors
for specific aphasiatypes with respect to syntactic comprehension. These

however, need to be further explored.

iv) MLU correlated with syntactic comprehension as well.
There was correl ation between comprehension and production of syntax.
Subjects with longer MLU comprehended complex utterances and vice

versa



76
V) These results highlight theimportance of therapy techniques
specificdly for syntactic deficits in aphasics. So therapy techniques
like Mapping Therapy (Schwartz, 1994) would help in remediating these
specific syntactic errors.

Future Implications for Research

Some more aphasia types could be included in order to get

more information.

The syntactic processing in aphasics could be evauated using

more objective tools like auditory evoked potentials.

Assessment materia can be devel oped to quantitatively evaluate

the syntactic productionin Indian languages.

The syntactic performance could be compared in native and

non- native languages used by aphasics.
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Ambiguity

Animate

Antecedent

Argument

Blends

Bound

GLOSSARY

It refersto aword or sentence which expresses more
than one meaning An analysis which demonstrates the
ambiguity in a sentence is said to disambiguate the

sentence.

A term used in grammar.used to refer to a subclass whose
reference is to persons and animals, as opposed to

inanimate entities and concepts.

Used for a linguistic unit to which alater unitin the
sentence refers. In  particular, personal and relative

pronouns are said to refer back to their antecedents.

A term used to refer to the relationship of aname to the
simple preposition of which itis apart. The boy is

naughty, the boy is an argument of the preposition.

A process found in the analysis of grammatical and
lexical constructions, in which two elements which don6t
normally co-occur, according to the rules of language,
come together within a single linguistic unit.

Eg.BrHnch - breakfast and lunch.

A term used as part of the classification of morphemes

opposed to free.



9%
Branch(ing) A term used in linguistics to refer to the descending
linear connections which congtitute  the identity of

“tree diagram.

Casegrammar An gpproach to grammeatical analysisinwhich sentences

are explained on basis of deep structures.

Clause Units of grammatical organization smaller than a

sentence.

Cleft Sentence A condtruction where asingle clause has been divided

Into two separate section, each with its own verb.

Diacritic markers These are used in order to specify particular phonemes

in.P.A. eg. for along/a/ it iswritten as/a:/ in 1PA.

Embed/ding,-ded Here one sentence isincluded in another.

Functor Term used for words and bound morphemes which are

largely of grammatical useeg. articles, prepositions etc.

Gap Refers to absence of a linguistic unit at a placein a
pattern of relationships where one might have been
expected.

Immediate constituent Term which refers to mgor divisions that can

be made within a syntactic construction at any level.



Inflection

97

Inflectional affixes signal grammatical relationships,
such as plural, past tense and possession and donnt
change grammatical class of stemsto which they are

attached.

9

Locative  This  term refersto the form taken by aword, usualy a

noun or pronoun, when it typically expresses the idea of

location of an action.

Mean Length of utterance A measure introduced by Roger Brown

Parsing

Phmrasal verb

Trace

Tree

(1952) which computes the length of an utterancein

terms of morphemes.

Thisterm refers to exercise of labelling grammatical

elements of single sentences.

A typeof verb consisting of a sequence of a lexica

element plus one or more particles, eg. comein, get up.

It refers to a formal means of marking the place a
constituent onceheld in aderivation, beforeit was moved

to another position by transformational operation.

A two dimensional diagram used as a convenient means
of displaying the internal hierarchial structure of

sentences as generated by a set of rules.



APPENDIX-A
CONVERSATIONAI AND EXPOSTIORY SPEECH

Conduct informal exchange, incorporating suggested questions, to dicit as many
of the desired responses as possible. Record verbatim. Tape record, if possible.

a. Response to greeting. (Q. "HOW ARE YOU TODAY?" or equivalent):

b. Response with "yes' or "no." (Q. "HAVE YOU EVER BEEN IN THIS
HOSPITAL BEFORE?' or "HAVE | TESTED YOU BEFORE?'):

c. Response with "1 think s0," or equivalent. (Q. "DO YOU THINK WE CAN
HELP YOU? or ". .. HAVE HELPED YOU?'):

d. Response with "I don'l know" or equivalent. (Q. "WHEN ARE YOUR
TREATMENTS GOING TO BE FINISHED?"):

e. Response with "I hope so" or equivalent. (Q. "BEFORE TOO LONG LETS
HOPE. WHAT DO YOU SAY?'):

f. "What is your full name?":

g. "What is your full address?" (Accept as correct any response that includes
street and number or street and city.):



h. Open-ended conversation: In order to dicit as much free conversation as possible,
it is suggested that examiner start with familiar topics such as, "What kind
of work were you doing before you became ill?' and "Tell me what happened
to bring you to the hospital." Encourage patient to speak for at least 10 minutes,
if possible. (Minimize use of "yes'-"no" questions and probing for specific
facts) If tape recording is not used, record as much as possible verbatim.

i. Presentation of picture. Show | helest piclineand Icll palirnl: "Tell everything
you see going on in lliis picture." I'oinl to neglected features of the picture
and ask for elaboration if patient's response is skimpier than his apparent
potential. A minute is usualy enough lime.

Cookie Thef! (Card 1)
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APPENDIX C

Sentence Repetition

ot
L]

kamala barutta:le.
Avaru o:didaru.
Rama ho:gutta:ne.
Hasugalu malagidave.
Ninu barutti:ya?
Bekku no:duttade.
Na:nu barutte:ne.

Avaru na:le barutta:re.

o N B e NN

Sankara ninne banda.

10. Si:la monne bandalu.

11. Maguvannu malagisu.

12. Pensil mattu ha:le kodu.
13. Ra:dha o:dilla.

14. Ivanu dodda huduga.

15. Lata tirugi u:ta ma:dta:le.
16. Pa:pa a:ta adbahudu.

17. Nanage hotte hasiva:gtade.
18. Gouri o:didre pa:sa:gta:le.
19. Idakkinta a: mara doddadu.

20. Na:vibbaru ho:gi avalannu no:do:na.



B.- Plural Forms

—_—
Sl. Stimulus Modalit Subject’s Response
Test Item % d =3 o Acursicy
No Verbal  Graphic Verbal Graphic Gestyral of -
_ Resconse
1. SEnchoo.
2. emne
=
3. e3
4- d:uﬁi.
5. Zhonth.
6. iy
7. nec3Eo
8. =§,Ec.
9. =on=:z0o).
10. ©2.c00
k-]
Maximum Score 5
Patient’s Score———
C. Tenses
_‘__'__-‘I-_!—
Sl. Stimulus Modality Subject’s Response Accuracy
Test Item : 2 i F
No. Verbal  Graphic Verbal Grapdic Gestugy] ok
. ) Resconse
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Maximum Score 5
Patient’s Score———
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- | PPPENDIX - D
SECTION Il : Syntax

[rzi-vctions : Instrest the subject that the following list of words and :cn:cnccs- contaizs both correct aund

“-rect forms.  Ask the subject to listcn carefully and indicate whether each item 1s con:‘:'t or rot. [llu trute
W . Jne or two examples if need be. Read the jtems in the list one by one. chcat.om:c if nccessary. If the
subject fails to respond; give him the test items in the written form. Accept correction 0::.::. Score Tor cach
accurate response in subsections A, B, C and D and 1 for each accurate rasponse in subs:;:mns E,.F,G,H,L1J
and K. Make a nots of the stimulus modality used, and also the modality in which the subjs:t responds.

A. Morphophonemic Structures :

Lo Stimulus Modality Subject’s Responsz B
12 . o
No.  ortem Veibal  Graphic Verbal Graphic Geswral  Resronse
. oz
B B

= AEIl
U -

2

3. =l
4, 0O
5

FeEan
2:0)
10. 2:0Q
. Sz,
12.  wsoz) .
[3. 2¢md

14, wed &

15. e
16, ax=m
17, &=
=&
18 Cpteivy)
_l 9. d¥ohn
2. 3 3::

‘viaximum Scorz |0
’atient’s Score———




B.. Plural Forms

Stimulus Modality

Subject’s Response Accuracy
of

fe % 55
No. Test e Yerbal  Graphic Verbal Graphic Gestyrat
: Resconse
1. &:3Enchce.
2. exrnd
=
3. ed.
4, TEown
5. Shonth.
6. Do
7. ncsITx
8. T3z
9. @onx=Do).
10. eéﬁcada.
Maximum Score 5
Patient’s Score———
C. Tenses
— . o
Sl. Stimulus Modalit Subject’s Re .
Test Item ) 'y g Aesponse Accuracy
No. Verbal  Graphic Verbal Grapaic Gestury) of
- . _ Resronse

1. 2wy, <2

- e ol - -
im) =N a0

2.
3. T80 & @as.
4.

9
10

M Y I

J

Maximum Score 5
Patient’s Score———

5

6

7. o5 390 ST woh X
8

. e AR.CO STiZ
t M




D. PNG Markers _

Sk T;;t R . Stimulus Modality Subject’s Response A‘:‘;’“Y
No. Verbal Grapbic Yerbal Graphic Gestural Respanse
1. 2 Shems. .
2. Do ehnd '
3. s L o]
4. = uHmn3
3. g Swngg.
6. = 2z3:29.
7. =3t 2aibhzg.
8. ne=h L:U)E'J__r.'.
9. e Tun.
10. fissd Lacsk.
11. =3 Szaha c0.
12. 22 22:5sy
13. z=h e
14, == 2200
15, neg Snemdech ?
16. 2 LB,
17. 2= daszon.
18. =mmuode
19. =g a3, S
20. A2 RaEEs
Maximum Score 10
Patient’s Score—--—
E. Case Markers '
Sl Stimulus Modality Subject’s Response AC;‘;"’CY
No. Verbal Graphic Verval Graphic  Gestural Resporse
I, Z3mRn 222
2. e, dacd.
3. = I =mna wo.
4. LBART T .
5. 2zRo a3
6. i fcieT SHiRch T AT
7. =35 £ a8, ga . -
8. =:T=H wodisR.
9. 3832 =3,
10. w©a 90 3.

Maximum Score 10

Patizent’s Score———



‘F. Transitives, Intransitives and Causatives

Sl ) Stimulus Modality Subject’s Respoase Accuracy
i Test Item v i ; of
No. erbal  Graphic Verbal Graphic Gestural Resconse
1. =SH o Woted
2. 2339 SRGEE
3. &3 Lo g
4. =D BRI D, IR
5. £33 E3UNZ.E
6. =023 SomE,o
[=]
7. €30 30 U8 SRERn.0
L ]
8. orbTEy ZenmW
9. =3 dded ;Y LD D
10.  ecm Subhad 3y =l
Maximum Score 10
Patient’s Score———
G. Sentence Types
1. Test Tt Stimulus Modality Subject’s Responss Ac:t:rrac}'
est Item i . )
0. Verbal Graphic Verbal Graphic Ges:iural Response

O )
I
8
L
2
T

1 ‘L
g
=k
EL
)
=
i
J

- - — o —
DI € VR RREWmSD

wmo ot YD

.

end 5.@:3353:-33 it} ;55;5:

079 it eu ?
- L)

P ) s
SN B

G ez, ?

o :nn(:n ~ O wn

esd e 1

Maximum Score 10
Patient’s Score———



H. Predicales

Sl Teit Teem Stimulus Modality Subject's Response Acc?rncy
.Test Item B 0
T i r Y
No. Verbal Graphic Verbal Graphic Gestzral Resporse
I. =338 ’
2. | Con tmw
3. ¥ temaind?
4. ©I0 m ST
5. © & el
6. uz:oin LB ¢330 HTsd
B et
7. o5 0 muEuJa NE, ftold |
8. ©u o adRgy? s
Sda ald=t
9. wwE, U,
10. & 2:8 23 55
-
Maximum Score 10
Patient’s Score———
I. Conjunctions, Comparatives and Quotatives
Stimulus Modality Subject’s Respocse Accuracy
- Test Item = . . : of
No Verbal  Graphic Verbal Graphic Geswural Response
l. o:3his 3:Etae 22,90 8250 5
i. it Lﬁﬂ ﬁJi’dv\) (A wrafwh)
3. e i, Uoey Eawmi 23
EC2RcT) TSt
4. 2D of e 2 2aD
3. NO:3 2oTeIAN03 U2 T
6. Zxmin o3 c.'ndqu‘mn@
1. 2z, o3 SRE3E €03 23T
8. = o3, O Tadh T303,
9. T3 Roud Ii9 WG, T BTN
10.

Maximum Score 10
Patisnt’s Score ———



= -

Conditional Clauses

J.

sl

Accuracy

Subject’s Response

Verbal

Stimulus Modality

Verbal

of
Response

Test Item

Gestural

Graphic

Graphic

No.

D o0 ﬁ..rsf.&nu el
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P
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1 SEO LD 3m

e e T e
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Patient’s Score———

K. Participial Constructions

Accuracy
of
Resronse

a
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¢ o
s
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o
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w g
0
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A
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D e
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E
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g
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o
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—
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5. sEismmios A, ©
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=TI o

——
=

-
5200

-3
.
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- = e
83 22150 TosmuTn

oo e
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—
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TITh CE

10.

(]
= -
' \n-'_:; ?

o
Maximum Score

10

Patient’s Score—— —
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(2)

(3)

(4)

(5)

(6)

(7)

(B)

(9)

(10)

APPENDI X- E
RULES FCR COWVPUTATI ON CF MEAN LENGTH OF UTTERANCE (MU

The first 100 utterances were transcribed . Utterance during
story narration was mandatorily included in the count.

Unintelligible or partially intelligible utterances were
omtted from the count.

Stutterings (hark by repeated effort) at a single word) and
al | repetitions were counted as one word. Repetition for
enphasi s should be counted as two words.

Fillers such as nmm or oh are not counted, but no, yes etc.
were counted as words.

Al compound words were counted as two words if the «child
used the constituent nmorphenmes separately in two different
i nguistic context - Eg.Birthday.

All inflections (possession, plural, tenses) were counted as
separate norphenes.

Imtations and elliptical answers to questions which gave
the inmpression that the utterance would have been nore
conplete if there had been no eliciting questions (Eg. What
is that? 'My box?

wer e count ed.

Rote passages such as nursery rhynes, songs or prose
passages which have been menorized and which may not be
fully processed linguistically by the child were omtted.

Al l parti al utterances which are interrupted by outside

events or shift in child' s focus were excl uded.
MLU was cal cul ated using the follow ng fornula:

MU (WM = Nunber of words/ norphenes
100




APPENDIX-F

Description ol Repetition Error Categories

14

A

0.

Y.
10.
.

-

N

14,

16.

17.

I,

9.
21).

24,

Word substitution errors

Phonemic error—approximations to the target words with one or more phonemes in
error (smail/snail).

Related words—word is semantically related o the target word (chair/siool).

Unrelated word—waord beiars no obvions phonological or semantic resemblance to the
target word (clothes/handy).

Neologism—ulterances are neither real words nor phonemic approximations ol the tar-
gel words (stoploggit/bicyele).

Phonemic attempt—phonemic or syllabic attempt at the target word (bi . . ./hicvele).

Semantic=phonemic error—real word bears phonemic resemhblance to the target word
(stairfchair). '

. Grammatical error—response deviates Trom normal only by alteration ol grammatical

form (pirls/girl),

. Perseveration—inappropriate repetition ol previons whole word utterances.

Addition ernrors
Word addition—add a single word within Guget sentencee.
Phrase addition—add two or more words within the Lrgel sentence,
Sound interjection—an extrancous sound is added (),
Word interjection—an extrancous word sachas el s added which is distinet Tronn the
words associated with the fluent text.

. Phrase interjection—an extrancous. parenthetical remark such as vou Anene s added,

which is distinet from the words associated with the fluent text.
Omission errors
Word omission—aone word is omitted within the targel sentence.

. Phrase omission—two or more words are omitted within the targel sentence.

Word transposition—one word is switched with another or out of order in the target
senfence.
Revision errors
Word revision—correet or incorreet revision al the word fevel thivth/earth).
Phrase revision—the content of the phrase is maodificd CThey say/They heard him).
Word repetition—iepetitions of single words (1 1-1),
Phrase repetition—repetitions of twao or more words. (They say/They say),
Jargon
Real word jargon—string of words which do not resemble the target sentence in content
or grammatical structure (makes him money/down-to-carth).
Neologistic jargon—jargon is composed primarily of neologisms (slingshores lorgim/
down-to-carth). )
Paraphrase crror
Pariphrase—the content is similar to the target but the grammatical structure is drist-
ically altered. (1 left work and came home/! ger home from work.)
Inadequate response
Inadequate response—the subject refused to respond.
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APPENDIX « &
Instructions for Use of the Quantitative System for
Scoring Sentence Production

I. Eliciting :he sample
A. The target for analysis is a corpus of (minimally) /50 words that represents
narrazive core of patients’ atiempts to tell a well-known story. Many words spol

by a patient will be excluded from the analysis (see Section 111 below): thus._i
important to record a relatively extensive sample of speech. Nonfluent paticr

may require as much as 10-15 min of sustained speaking 1o achieve this g

I

B. Common fairvrales or other well-known stories. TV shows. or movie plots 4|
used 0 elicit the speech samples, These samples provide recognizable targets
analv¢is and are usually known to the patients. When patients claim not to kn
a slc‘-r}‘. they can be reminded using a picture book of the story. from which
printed words have been deleted. Although examiner and patient should talk ab

R ]

QUANTITATIVE PRODUCTION ANALYSIS

the pictures illustrating the story. the examiner should avoid providing verbal
structures for the patient to imitate. The sample should nor be recorded while the
patient is looking at the pictures. After the book has been removed. the patient
should be encouraged to tell the story in his/her own words.

_ Examiner’s interruptions should be kept to a minimum, and should be limited 10
general encouragement. (*'What happens next?” **Go on.”) The use of specific

questions that can be answered with a single word should be avoided.

1. Transcription of speech sample

A

mo N

English orthography should be used. with the following exceptions:

1. Phonemic paraphasias and neologisms should be transcnbed phonetically. ex-
cept in cases where the patient has a consistent problem with anticulation. In
such cases. recognizable though misarticulated words should be transenbed as
their well-formed equivalents.

2. Interpretable phonemic paraphasias should be given an English gloss. entered
below the phonetic transcription. e.g..

“the /s € p/sisters did not like /slndl 5 /™
stepsisters Cinderella

. Pauses of one second or more should be marked in the text, e.g..

**Cinderella 2 sec washed um the 9 sec floor™

. Comments and questions by the examiner should be included in the transcript on

a new line and clearly marked as examiner’s speech.

. Puncruarion (including capitalization of sentence-initial words) should nor be used.

Prosodic contonrs should be marked in the text so that they can aid in determining
utterance boundaries. Upward-sloping lines are used to indicate rising pitch: down-
ward-sloping lines to indicate falling pitch: and straight lines 1o indicate no change
in pitch. For example. the prosodic markers on the sample

**Cinderella went ball dance prince ask Cinderella dance™ suggest that it should
be segmented as follows:

**Cinderella wé'ﬁfkﬂ! / dance ; ;ri_ﬁie ask Cinderella dance™ (see Section IV.B,
below).

1]
. Inierpreting "uh.”" In many instances. /a/ is ambiguous. It could represent a

nonlinguistic filler (**uh™). or it could represent the determiner *'a.” Transcribe
ambiguous instances conservatively. that is. as “"uh™": transcribe as **a™ only where
the temporal characteristics of the speech pattern contraindicate “*uh™ (e.g.. there
is no pause between /c/ and the following N). General characteristics of the
patient’s speech pattern should be taken into account in making this judgment,

. The 1o1al rime, including pauses iin mirutes). of the speech sample should be

recorded. with the time taken by examiner’s comments subtracted out, The number
of complete words spoken by the patient. including recognizable paraphasias.

. should be counted. Contractions te.g.. “*can’t’”". “"gotta™) should be counted as

two words. False starts that result in partial words (e.g.. Cin Cinderella) should
not be counted.

F"' Extraction of “*narrative words™

All further analysis is based on a corpus (“'narrative words™) that is assumed to
represent the propositional speech that the patient produces as part of the siory.
Excluded from this corpus (crossed out on the transcript) are the following:

Al
B.

Neologisms
All unerances that appear to be direct responses 1o a specific question by the
examiner. The patient’s response in the following exchange is omitred:
EX: **What did the fairy godmother do with the pumpkin?™
PT: **The fairy godmother turned the pumpkin into a coach.™
While the patient’s response in the following exchange should be rerained:
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EX: “What happened next™*
PT: “The firy godmother turned the pumpkin into a coach."

« All comments that the pas
com palient makes on the narrative
can’t think of it;"" *this is hard.”™ - RS, ek

D. All ““starters’” that the i i n
pauent uses flabit s i (LI
sudden . , ,""; “and then. . ..™ 1abitually (e.g.. “All ght ... H

E. All conjunctions fe.g.. “and." “but"") when they join utterances

as separate Sentences (ses Section V.B I, b
; -B.1, below). For exa
the narrative word count in: R

“Cinderella washed the fvor and she di
but retain and in R ey

. A""Eindel:lln washed the floor and did the laundry"*
. irect discourse markers. such as “He said, X", “The pri i
rect d | A . prince said, Y "
material will not enter into the analysis.) These words should NOT be ou:i-ﬂled

\"hen Ihev are iﬂlegﬂncd Ini0 a séntence. as in s“( Said SIIE “’ant:d o Bo to Ihﬂ
. .
bll!la

G. All material that js subsequently repaired. C
I. repetitions—eliminate all but the final occurrence of a repeated word, fragmen

that are SCored
omit and from

e

P i SR

"*[Cinderella wanted] Cinderella wanted**
but
'jCindcrcfla said please rlease please let me go'”
=- Interruptions—score the completed clause or the more
[father hates Romea’s] father hates Romeo's father'
3. amendments—score amendment only:
‘f.'uhe.r hates [Romeo’s mother] Romeo's father'*
A elaborations—score elaborated version only:
" “father hates [father] Romeo's father™
; tz-\fter acill of the items listed in A through G have been removed from the corpus
T?]:usse oﬂ' o_n the transcripu), the remaining narrative words should be counted.
[{}? analysis is based on a corpus of 150 consecutive narrative words. + or -
WV § In cases where !h:ll numeer is reached in midutterance,
2 v:gmenlatmn of narrative words into utterances
nsc;;c‘ljsivlir::: .i:p_?ear 1o farrE a coi‘:erenl unit are bracketed in the franscript and treated
g al “utterances™ for further analysis, In segmenting the sample into utter-
- css. the following factors should be considered:
« S¥Mactic indicators: Unless there are strong indications to the contrary (e.g.

Sllﬂng pt‘osodlc Coﬂlmn\i . . =
IC2Ions). a “c" ‘Ull'l":d scnlenc 4] I nto k
nce ill llld be ake

complete fragment:

O e A et

B. Prosodic indieators: Fallj
: : ng intonation suggeests (il i i
S g (though not invariably) the end of
C. Puuses rn:;; not bg a relinhlc_;.udc 1o utterance boundaries in patients who produce
5 gauscs I.m lfual_l_\' in whar othernise appears to be the middle of an utterance.
5 0;'.:::;””'- cniena cannot be sinngently applied in marking the utterance boundaries
asic patients’ speech. 2specially when pati i i
¢ . 5] A ie
ol i patients appear to misselect lexical
All : i i
pﬁmzl;:h:se_ :;aceors_itna_\ be used in Segmenting a particular sample. Although
ok er{g L1s @iven 10 A and B above. the overall pattern of a patient’s
: P g ns (e.g.. pausal patierns. semantic paraphasias) must be considered when
: coﬂse:ilng }Jlllc.rapces.‘ In all cases. however, utterance boundaries should be drawn
atvely: when in doubr. place boundaries to create shorter rather than longer
| ulterances. For example:

“[Cinderella dropped slipper] 3 sec [made o'glass]"

gﬁ —

.
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Scoring procedures (use score sheet, Appendix B)
A. Utrerances (narrative words only) should be entered onto the score sheet (one to

a line) and numbered consecutively.
B. Utterance ryvpes are designated as follows:

I. “"Sentences." Ulterances scored as sentences. for the purpose of this analysis.
must conform to one of the following structural types:

a. Noun + Main Verb. These structures need not be semantically coherent:
violations of strict subcategorization and selection restrictions should be
ignored:

**Cinderella rode the house™
**Cinderella put™
b. Noun + Copula + Adjective
“*Cinderella is beautiful''
but nor
**Cinderella beautiful"

¢. Noun + Copula + Prepositional Phrase
The PP must contain minimally (1 NI'L in addition to the NV requirement
described above, in order for the utterance to qualily as a sentence.

“*Cinderella is at the prince”
but net

“Cinderella is with™

“*Cinderella with the prince’”

d. Embedded S’'s do nut count as separate sentences.

. Topic-comment structures. Other proposition-bearing structures that do not
meet the above critenia for S will be scored as topic/comment structures. Most
of these will be unerances that would qualify as sentences on prosodic and
semantic grounds but for the omission of the copula or main verb. Examples
of topic-comment types:

“Cinderella very pretty”

**Cinderella in the house"

“*Cinderella washerwoman"'

“dancing Cinderella and prince”

“party over” .

That is. NP-ADJ. NP-PP, NP-NP. NP-adv. and V-NP utterances are potential

(not mandatory) candidates for this sconng category. NOTE: Topic-Comment

structures are not to be conlused with appositives, like *Toto the dog.” which

are typically prosodically marked as such.

3. Other utrerances categories, NP. VP, etc, talthough the prevalence of other
sub-sentence fragments was not tabulated in this paper. listing of these structures
provides a menns of assessing patients’ production patterns when sentences are
rarely produced),

- Word counts are performed separately for each utterance and entered into the

appropriate column on the score sheet. The following word scores are included in

the current version of the analysis. and these can be expanded to meet individual

needs:

. Number of narrative words. Count the number of words in the utterance. giving
one point for each individual word. with the following exception: lexical com-
pounds. like hot dog. bus stop, fairy tale, should be scored as a single word.
When in doubt as to the status of a familiar word combination. consult a
dictionary. For example. flower child qualifies as a lexical compound because
it is listed as an entry in Webster's New Collegiate Dictionary, but flower shop.
which is not listed, does not. (Of particular relevance to “*Cinderella’™ samples.
Suiry godmaother is not listed in the dictionary, and should be counted as two
words.) Contractions, such as “‘can’t,” are scored as two words.
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2. Number of Open Class Words. Sum of nouns, verbs, adjectives, g
with the following exceptions and inclusions:
a. Degree and quantificational adverbs wi
somewhere. all, most, prc. are classifi
b. Verb particles (e.g., stand up) are cla
¢. Numerals are considered open class words for the purpose of this
The only exception is one when used as fpronoun fe.g,, **1 saw o,
table™). Note that one, when modilied by a det i
class: **Cinderella was the one."
d. “Be," "‘do.* “have" count as open class when they occur as my
“Going 10." “*have 0,” etc., count as closed class when used as
a substitute for *“*wij" and “‘must,"* respectively (see |2c, below),
3. Number of Nouns. Count all Occurrences per utterance (see 8, below),
4. Number of Nouns Requiring Deterniners (NRD) ey
a. Enter number of nouns that require determiners for each ulterance, Proper
nouns, like Cinderella, and plurals in some contexts do not require deter.
miners. e.g.. “*She had sisters but no brothers." (But note that determinery
are required with plural nouns in some contexts: “The sisters got dressed
for the ball™),
b. In ambiguous cases (e.p.. *sisters’ occurring in isolation),
a determiner obligatory, Exclude from this count nouns
determiners (e.8., three girls. Cinderella's slipperi.
¢. For compound NP's where there is only a single determiner (e.g., “The
King and queen™), fissume that the second noun in the phrase does poy
require a determiner,

5. Number of nouns requiring determiners, with determiners. Enter the number -~ .
of nouns requiring determiners (from 4) that occur with a determiner. oy

6. Number of Pronouns. For this score. count personal pronouns only (e.g., “he,"
< them," gy “their.™ i iselr. “themselves'). Pron-
ouns thatl serve a syntactic function. such as “that.”” “who,* “where" intro-
ducing a relative clause, should not be tounted. However, “‘that™ should be
counted when it is used in place of a noun fe.g.. “'give me that'). .
1. Number of Verbs. Include all verb forms te.g.
main verb. Include *'he'* as copula, but noy as
“Cinderella is in the kitchen™ (1 verh)
‘and
“Cinderella s sitting in the kitchen™ (1 verb)
8. Cases of ambicuous form class are resolved as follows:
a. N vs. V: uninflected morphemes of ie
which ocecur in isolation, should be

curring form (e.2.. danceas 3 V) unless contraindicared by the context. The
criterion for form class frequency is. for the Present purpose, order of oc:
currence in a standard dictionary le.g.. if the first definition is for dance (v.)
classify dance as a verb: if for dance fn.). as a noun). Cases where -ing
forms oceur in isolation should be scored as verbs,
b. V vs. ADJ: ambiguous instances of adjective/passive verb (often wilh
-ed) should be scored a5 Adj where the context suggests this is apme"'"‘f
8. "l am finished™ (adj). *“he 8ol done’ tadj): but **Cinderella is :'nvfmf
(v,
9. Number of Inflectable Verbs. Count all verbs, including those occurring outside

of sentential or phrasal contexts. which could be inflecred. Omit from this col-ﬂ"‘

verbs that occur in syntactic contexts which require uninflecred forms (€.8+
Mlo—"", “did—-"", ean---"", “should---"

« imperative forms: “‘clean the floof,

nd ad\'grbli

thout -ly. such as VEry, some
ed as closed class words,

" thdg""
ssified as closed class,

in verp,
AUX 4

do not consiger
with open clgyy

. infinitive, gerundive), not just
aux:

10.

12.

'
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i i . The latter
Cinderella™, etc,) and irregular verb forms which c;_u_mul b;:nf::};:dte'l's e s
s forms of irregu B i
i s main verb) and past tense : . oy
|l1clud; b:t::a;. however. potentially inflectable tokens of megulgr \cbr;: (m:)
? m"grh.:y brf'.ulg] as well as infected tokens of such verbs (e.g.. going, ging),
BOY i ‘
- mber of the above which DO
: ) Inflected. Count nu
N"mblﬂ ":{;lfif::lrz 1’:':: : (:b‘w,:ﬂ -ed, -ied, -ing), Note that lhe‘ upp:::;rfmmu.!
“‘I:L::l;n:llicul'\r inflected form in context is aor relevant to this count.
0 r

. Nu r rix Verbh This number wil be used as t AUX
umbe, Gf Matri rbs. Th I b he bnsc for the

o Sy Zoi
Count main verbs in matrix sentences only. Only in conjoined ca
score. : o v
i ore than one matnx ver .. . -
i lh":r';'ht::ccmld ren were shouting and jumping when the lca.chcr‘si\;ulmed.’
(Matrix V = 2; saw belongs to subordinate clause and lz no p
atri = 2: 2 r ¢ ; e
trix verb is assigne
. Each AUX element of the ma . o
AU:: S'CFT\;?IQ::I is tabulated as an index of the morphological complexity
e Poi igned as follows:
matrix verb. Points are assigne . ——
:iheUnmﬂt'fled main verb. Assign one point for t:ase f(_\lm;lclr!'fch;}ltavc")-
. what would occur in the infinitive lorm (e.g... thc:b c:(,nsiée,- o
‘ “he” is used as the main verb.
EXCEPTION: whcrcl be ls"us
a base form. along with “be. ‘ . enehiom T for: Fio
g tin verh, Add one point for any chang _
. hm&;iltu::: ;J:'c:'t for agreement. where agreement requires no chang: from
:I:: base form. and no penalty is assigned for failures of agreement:
“Iu':-lcfl" = 4+2(-=1 main V. +1 lense)
“he leaves™ = +2
“he leaving”™ = =2
“they leave™ = -1
b g “not™ 1. ““have™ (=1), tense
g = =1: Modal (+1) “not™ (+1). LAk
o l::‘m::l“hu\e" (+ 1) "do™ (+1). lense maricc‘r nn go {-:[]'I:
f‘:“"' to'" and ““have to” (when equivalent to "\?‘I".‘ and “*mus ,;5
l?'m"gli\n':l},' + 11, inflection vn main verb, including irreeulur form
respec . .
I X 3 3 L] . i Ila
2 W:\:n ][hcrc is conjoining of verbs with a .r.l.nglc .-\i:.X {e.g.. ‘Cl::rc[:cror
# s cleaning and couking and washing."). credit cnc.rj main gl
:f: AUX (i.e.. as if the sentence produced were *‘Cinderella
cleaning and was cooking ;mii was hwaslzlﬂg“:m i Warecem
" “ *shall.” **should, s ;
dals (""can.” “"could.”™ 'sha S
@ M:idcrcd equivalent tthat is. they are all base form) and recei
each. - )
(4) Where “'be’" is the auxiliary. consider
s “'be.”” Both count (= 1). _ e
(5) C?:t will be considered a main verb excepl in “"get Sa:::riil (;mil-
he got killed) where it should be treated as an AUX an
ogously to “be” passives. .
(6) Examples of AUX scoring are as follows:
they have(+ 1) leftt+2) = +3
he have(+ 1) leri =2) = +.3 p
he has( +2) beent + 2) leaving (+2) = : .
he will( + 1) nott =1} have (+ 1) left (+2) = +
he didi+2) leavet = 1} = +31
he can(+ 1) leavet +1) = +2
he can’t( +2) leavel = 1) = +3

ST

is"' to be the base form. as well
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he isf +1) leaving( +2) = +3
he was(+2) leaving(+2) = 44
he won'(-2) leave(+1) = 4+3
he could( =) leave(+1) = 4>
he musi(+ ) leave(+1) = 42
he st + 1) £oing to( + 1) leave (+1) = +3
:,hti: have to( + 1) leave(+1) = 42
e has ol =2) leave(+1) = +3.
13. AUX token. Enter AUX 1oken (e Will.™" =i syyne v “*has be
5. § en,"t .,

Ing. =5. -ed, eic.) for all cascs in “Il ch A ns a y
. » se s .
ich 5 L.\ contains n C]Cmcl‘l[ |'||

d ) irregular verh |
"Tfu: pnnce is riding there' = is, -ing. el nier ks .
.y Cinderella losr her slipper” = I v + tense
ere “be’ iti .
--Cim]mﬁ: “Ls ??ed as @ copula. it is not enrered as an AUX rtoken (o
©RAS Happs ). AUX tokeins e tabulared inr'mmully o convey |;¢

¢ ing catcpories are scor
have been designated as sentences, R HHeTns e

L. Number of embedd;
‘ ines. Enter the number aus i
i i At it of embeddey clauses per senlence
;::E prince waited while (, inderella tried on the shoe™ = 4|
s N':L:bglri he loves has decided whom she will marm® = 49
o musc'o:cp::::-:u i.:.g.. He wants 10 ndrry herl-m cuun{-:;s emhcddings
evidence of nested ican slationships i
overt NP afieg e oe ook, predication relationships. that is, an

“Mary wants Bilf 1, 0 = UMy we e
Ur.:‘dcr this analy sis. lhcgunder!i:cldl p::t:; :}'"'5 M
. They didn't have her invited to the ball”

15 scored as ap embedded S. (This criterion was ado
chause of the difficulty of intcrprcting consistent]
dinate c!auses in agrammatic speech.)

A verb is also required in order 1o give credi

}:: made Billen™* = J; ~He made Bill sad™

pled. despite jts limitations,
¥ the appearance of subor-

tfor an embedded clause; thus,
= 0. Other examples of embedded

“Her fairy godmother said in thi

: S certain things have 1o pe 4, ‘clock.”

“The ¥ came 10 find out whe lost the stipper.™ AESETE,
The stepmother when it was her furn didn’t make ji.-

Examples where no embedi; itis g
e vIng credit is given beenyse there is no overt NP

::S.llf.‘ disnppeared Without saying Roodbye. "
T ".Ll;j}slcpl:;:mlhcr s-ud n.‘.".m 20 out."
e ;yf:::'m,icE::;;[I + lr sentence js §_rmnctic:ul_\ well-formed. and **-"
ooy . ek awn t\,curs. Syntactically well-formed but semantically
1. s are scored as well-formed. Omission of obligatory argu-
Ts a sentence l-formed, but violation of selectional restrictions

pPronouns ([ha.: [ha[ are bl’.'iﬂ! 5 . .
5 place o nouns maor dc i .'
I I u ctl n pl I Iﬂllllln=|3| L&,

In total for SNpP column e.g.. **clean the kitchen™ SNP = (1).

'
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NOTE: Though an adverbial phrase may precede the sabsect noun (e.g..
“That evening, Cinderclla went to the ball”). & is nor part of the

SNP.
b. VP—Verb phrase (exclude AUX from count). The followizz constraints apply

1o counting words as part of the VP:

(1) An adverbial phrase should be included in the VP talay if it is clearly
modilying the VP as in “Cinderella ran quickly diwrn the steps.” as
opposed to the whole S: *'Cinderella danced at the ail.™
This is often a difficult matter to decide. One criterica thut can be used
is whether or not the S sounds natural when the pesz-verbal phrase is
moved to the beginning, as in

“Cinderella lefi the ball just before midnight.”"—
“Just before midnight, Cinderella left the ball.””

IFit can. assume that the adverbial phrase modifies S :=d do not count it
in the VI' eluboration mensiure, When unsure. he consersazive and exclude
the material from the VP (though it is. of course. incluas: in the sentence
length measure). Further examples. with entire VP underlized. include: **Cin-
derella danced with the prince at the kall.” “The prince =odde around the
ciry looking everswhere for the lovely girl,”

(2) Include embedded clauses in SNP or VP.

“Cinderella who was dressed in red went 1o the 5ui.™
SNP
¢. Total elaboration score. The number of words prodiwc=3 in subject NP
and in VP are combined to yield an overall index of elaboricem 1see Appendix
o).

“VI. Production amalysis (use Production Analysis Summary Sheet. Arcendix C)
A. Tabulation of scoring categories:

I. Words per minute (see Section I1.G, abovei should be ente=3 on the analysis
summary sheet.

2. Number of narrative words (column 2. scoring sheet. Appz=aia B) should be
calculated to assure that 150 narrative words are included & e sample to be
anulyzed. Additional material beyond this number may be =xcluded. but nor-
mative dala are based on 150-word samples. Enter number ¢ narrative wonds
analyzed in item (A) of analysis sheet.

3. Lexical content: enter sums from the appropriate columns =2 the score sheet
in items (B) through (L) of the analysis sheet and pericr=a calculation as

specified.

o Structural analvsis: Number of “sentences’ in the sample showid be determined

from the “utterance type™ column of the score sheel. and enter=d 1n item 1M1 of
the analysis sheet. ltems (N) through (V) should be filled in {r:m che appropriate
columns of the score sheel. Calculations for the structural anuw<sis are specified
on the analysis sheet. :
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APPENDIX @
PRODUCTION ANALYSIS SUMMARY SHEET

Name.

Age E

Srﬂﬂ' Told

(A) NO. NARR. WDS.— TIJE (WDSWNL

LEOCAL CONTENT
Entar from analysis sheeT Compute:
(8] NO. DPEN CLASS #DS_ —— NO. CLCSED CLASS WDS.
PO, CoSE3 CLAGS WOS.
A=A i

(C) NO. NOUNS —o—
(D) NO. NOUNS REDURNG

DET (NrDs!.
(E) NO, NrOs WITH DE S5——
{F) HO. PRONQUNS

DET INCEX .20}
el ——
NO. NOUNS-NC. VERBS

es

G} HO. VERBS..——

[H} NO. INFLECTABLE ¥ RO
1)) NO. INFLECTABLE vESRBS

INFLECTED INFLECTION INDEX HL ————

ADCANALYSSS
|K) NO. MATRIX VERSS

|L) TOTAL AUX SCORE——ur ALX COMPLEITY INDEX

LYt e
STRUCTURAL ANALYSS
(M} NO. "S's"..

(N) NO. WDs IN "5'8" ———e
(P) NO. WDs INTCS —————

PROP. Whs (N Ts"(NA)
PROP.WDS INSs"+ TCs
N=-PyAL
MEAN 5 ENGTH (NML————
PROP. W "S53 IOMl— e

(Q) NO. WELL-FORMES "S'8".—

(R} NO. SNPs,
(S) NO, WDs IN SNPs—————

MEAN SNP LENGTH (SR
{a) SNP ELASORATION INDEX
[0 15 ) ——

(T} NO. VPs....
(Ul NO.WDS INVPE — MEAN VP LENGTH (WT) e
) VP ELASORATION INDEX
(1 g 3 | SER—————

5" ELASCRATION INDEX
[ T ) M——"

EMBETIING iINDEX VML —

V) NO. EMBEDDINGS ——
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