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1. The aim of the dissertation 
 

The object of the dissertation is the examination of sentence processing in agrammatic 

aphasic patients, with the Hungarian language as native language. The primary goal is to 

present that it is not the deficit of syntactic representation that forms the background of  

agrammatic sentence processing, but the decreased working memory capacity, therefore the 

computation operations of the various language levels are restricted.  

 

At the same time I will reason that restriction of capacity does not affect syntax, 

semantics, and discourse level operations of the sentence processing in the same degree, and 

not even the processing of grammatical, and ungrammatical sentences. I will present data that 

proves the above-mentioned. The data were gained from experiments in which agrammatic 

aphasic patients, and neurologically intact control persons judge sentences that contain 

agreement error, and tense error. I will examine in detail, and evaluate the effect of the word 

order of the sentences, and the effect of the grammaticality on correctness of the decisions, 

and on the reaction time. 

 

In the agrammatic syntax representation, based on, and according to the MP  Pruned 

Tree Hypothesis (Friedmann & Grodzinsky 1997)  the higher functional projections (Tense P 

and above) are underspecified. From the agreement of the syntactic features point of view, 

this means that in these functional projections, the value of the verb agreement features are 

checked. This way, such agrammatic sentences can come into existence, in which the 

inflectional morpheme is preserved but  tense morpheme is not. Nowadays,  the Pruned Tree 

Hypothesis has been is the most widely applied/accepted theory for the interpretation of the 

various aspects of agrammatic language usage, in spite of more and more empirical arguments 

question the validity of the theory.  

Unlike models presuming the damage of syntactic representation, the presumption of 

capacity based theories is that in the background of agrammatic sentence understanding, and 

agrammatic sentence production, the restriction of mental programmes can be found that 

operate grammar components. 

In the case of agrammatism, the cortical, and subcortical structures which ensure the 

resource/activation necessary for the normal operation of these programmes are affected in 

the case of brain damage. The disfunction of these, results in pathologically restricted 

operation of the computation operations of the language processing systems. 
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According to latest theories, based on restriction of capacity, agrammatic aphasic 

patients are only restricted in the processing structures that need high processing effort. 

(Avrutin 2006).  For the intact language proccessing, syntactic level operations need the 

lowest processing effort, while the opration discourse level ones need the highest processing 

effort. This economy hierarchy does not work in case of the structure-building operations on 

different language levels of agrammatic aphasic patients. The operations of syntactic level 

processes require high ’resources’, which are uneconomical for the pathologically restricted 

working memory capacity. The agrammatic aphasic patients often identify the missing 

grammatical information from the contex that is necessary for the interpretation of the 

sentence. 

 

2. The examinations.   
 
I examined the sensitivity to subject and verb agreement, and the tense and time adverb 

compatibility with two sets of tasks, using the sentence grammaticality judgement method. I 

assessed the correct answers by the reaction time, and the rate of correct answers. 

 

The agreement examination.  
       
The agreement experiment contained 80 sentences of which 40 were SOV, and 40 VOS. 

Within the two word order types, there were 20 grammatic sentences, and 20 agrammatic 

sentences (1 ).  

(1)   
SOV  word order: correct sentence:  A kislány a verset megtanulja. (Subject sg.—Verb sg.) 
        incorrect sentence: *A kislány a verset megtanulják. (Subject sg.—Verb pl.) 

VOS word order:   
correct sentence:     Megtanulja a verset a kislány.(Verb sg.—Subject sg.) 

  incorrect sentence: *Megtanulják a verset a kislány. .(Verb pl.—Subject sg.) 
 

The results of the agreement test: 

The control group: in case of the SOV word order grammatic sentences, the reaction time 

average of the correct answers is significantly higher than in case of the agrammatic sentences 

(see table 1). (However, comparison of the individual reaction time averages shows that this 

pattern is only characteristic for two persons.) In case of the VOS word order, the pattern is 

inversed: the reaction time average of the agrammatic sentences is significantly higher than 

those of the grammatic sentences. 
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1. table Agreement task: The reaction time averages per sentence type performance pattern of the test 
groups. (the * signals significant deviations in reaction time averages with the grammatic/agrammatic 
sentence types within the individual word orders) 
 
 
Based on the individual performance patterns the agrammatic aphasic patients formed two 

groups (to assess the individual performances, correlated with the maximum attainable 

number of correct answers, we separated the following three performance levels: below 

chance, at chance, above chance level) 

 High performance group: those patients (6 persons) were ranked in this group that 

showed above chance level performance in both word order sentence types. Characteristic for 

the group’s performance is that neither the word order of the sentences, nor the 

grammaticality influenced either the rate of the correct answers, or the reaction time. In every 

sentence type, the rate of correct answers is above chance, and the reaction time averages 

which are connected to them are almost the same. (see illustration no. 1)  

 

Low performance group: those aphasic patients (4 persons) were ranked in this group 

that performed above chance level in the grammatic sentences, and only at chance level in the 

agrammatic sentences, with both examined word orders. The reaction time average is 

significantly higher in the incorrect sentences than in the correct sentences (see illustration no. 

1). 

 

Based on the above-mentioned empirical data, I searched for answers to the following 

questions:     

1. To the operation of which language level can the agreement violation judgement be 

connected? 

2. Which are the processing mechanisms that raise difficulties in the correct judgement of the 

incorrect sentences, in case of the low performance group?  

 

                                    SOV                                   VOS 
 Grammatic agrammatic grammatic agrammatic 
CONTROL *611ms 

Above chance  
483ms 
Above chance 

546ms 
Above chance 

*644ms 
Above chance 

HIGH 
PERFORMANCE 

1133ms 
Above chance 

1132ms 
Above chance 

1307ms 
Above chance 

1360ms 
Above chance 

POOR 
PERFORMANCE 

1272ms 
Above chance 

1816ms 
At chance 

1300ms 
above chancel 

1918ms 
At chance 
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2.2.  Experiment of the tense violation judgement    
 
In this test, there are 240 grammatic, and 120 agrammatic simple sentences with neutral 

intonation, extended with time adverbs. The incorrect formation of the sentences was caused 

by the incongruence of tense and time expressed, by the time adverb. I examined two word 

order variations:  

 
(i)  ADVERB FIRST word order: subject-adverb-object-verb   
(ii) VERB FIRST word order: subject-verb-object-adverb  
 

Every single examined sentence contained present/past/future time verbs with prefixes 

with definite conjugation, object and subject expressed with definite DP, and the adverbs of 

time today/yesterday/tomorrow (See illustration no. 2).  

   
 Adverb-first word order 

                 
Verb-first word order 

TODAY-VERBpast   A kislány ma a feladatot megcsinálta 
 

A kislány megcsinálta a feladatot ma 

MATODAY-
VERBpresent  

A kislány ma a feladatot megcsinálja A kislány megcsinálja a feladatot ma 

MA-IGEfuture  A kislány ma a feladatot meg  fogja csinálni A kislány meg  fogja csinálni a feladatot 
ma 

YESTERDAY-
VERBpast 

A kislány tegnap a feladatot megcsinálta A kislány megcsinálta a feladatot tegnap 

YESTERDAY-
VERBpresent  

*A kislány tegnap a feladatot megcsinálja  *A kislány megcsinálja a feladatot tegnap 

YESTERDAY-
VERBfuture 

*A kislány tegnap a feladatot meg fogja 
csinálni   

*A kislány meg fogja csinálni a feladatot 
holnap 

TOMORROW-
VERBpast  

*A kislány holnap a feladatot megcsinálta *A kislány megcsinálta a feladatot holnap 

TOMORROW-
VERBpresent 

A kislány holnap a feladatot megcsinálja A kislány megcsinálja a feladatot holnap 

TOMORROW-
VERBfuture  

A kislány holnap a feladatot meg fogja 
csinálni 

A kislány meg fogja csinálni a feladatot 
holnap 

Illustration no 2. The adverb-first, and verb first word order sentence types. (The * signals 
agrammaticality.) 
 

Results of the time congruency assessment test: 

The control group: (See illustration no. 3):  

In case of the adverb-first word order I found a sentence grammaticality effect. The reaction 

time average in case of the incorrect sentences is higher than in case of the correct sentences. 

In case of the verb-first word order, there was no significant deviation between the reaction 

time average of agrammatic, and grammatic sentences. The rate of correct answers in case of 

both word orders can be considered ’ceiling’ level, independent from the grammaticality of 

the sentence. 

 



tezisekangol.rtf 6 

 ADVERB-FIRST word order     VERB-FIRST word order 
 grammatic agrammatic   grammatic agrammatic  
CONTROL  
Rate of correct answers 
reaction time averages 

 
99,7% (AA) 
460ms 

 
98%  (AA) 
*599ms 

 
99% (AA) 
498ms 

 
99% 
425ms 

1.APHASIC PATIENTS  
Rate of correct answers 
reaction time averages 

 
91%   (AA) 
1199ms 

 
*59% (A) 
*1784ms 

 
77% (AA) 
1582ms 

 
79% 
1639ms 

2.APHASIC PATIENTS 
Rate of correct answers 
reaction time averages 

 
75%   (AA) 
1370ms 

 
*57%  (A) 
1452ms 

 
*56% (A) 
1440ms 

 
88% 
1269ms 

Illustration no. 3. The rate of correct answers, and the answer reaction time average patterns in case of 
verb-first, and adverb-first word order sentences. (The * signals a significant difference between 
grammatic, and agrammatic sentences with the same word order. The accidental level performance is 
shown with AL, the above accidental level performance with AA.)  
 
Aphasic patients group1 (8 aphasic patients)  
 
In case of the adverb-first word order I found disassociation in the reaction time average, and 

rate of correct answers (See illustration no. 3) between the correct, and incorrect sentences. 

The reaction time average in case of the corrcet sentences is significantly higher than in case 

of the incorrect sentences. The rate of correct answers of the grammatic sentences is above 

chance level, in case of the agrammatic sentences these only fall in the at chance region. In 

case of the verb first word order, the performance and reaction time averages can be 

characterised as balanced.  

 

Aphasic patients group2 (2 persons) 

 

We can only find disassociation in the rate of correct answers, but these are opposite in case 

of the two different word orders. In case of the adverb-first word order, the rate of correct 

answers in grammatic sentences is significantly higher than in agrammatic sentences. In case 

of the verb-first word order, the pattern is inversed: the performance is lower in case of the 

correct sentences than in case of the incorrect sentences (see illustration no. 3) 

 

Similar questions have arisen in the course of the tense examination, as with the test 

examining the agreement: 

1. Why is there a difference  in performance pattern of the correct, and incorrect sentences, in 

case of the adverb-first word order sentences?  

2. Beyond that, why do the reaction time averages of the correct(grammatic), and 

incorrect(agrammatic) sentences balance out in case of the verb-first word order sentences?  
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3. The model used for the interpretation of the data. 

 I interpreted the empirical data based on Avrutin’s (2006) syntax-discourse theory, 

which has three basic thoughts: (i) the economy hierarchy of structure-building operations, (ii) 

the restricted working memory capacity of agrammatic aphasic patients, (iii) effect of (non-

linguistic) context.  

According to the economy hierarchy (Reuland 2001), the identification of dependent element 

within, and between sentences comes with different computation loads, depending on which 

linguistic module/modules operation(s) is required by the identification (Reuland 2001, Vasic 

2006). The agreement of morpho-syntactic value, e.g. the identification of syntactic 

dependency, formed from formal criteria, requires the least computation load. This is the 

intra-modular automatic process, which operates on a narrow syntax level. Interpretation of 

the anaphoric reference (which is a semantics level operation) requires a higher computation 

load. Discourse level computations require the highest computation load, and utilise the most 

resources (e.g. the identification of the pronoun reference, the formation of the information 

structure of sentences, the identification of the tense reference, construction of the time 

structure of the sentence). 

 According to the syntax-discourse theory, the judgement of subject-verb agreement, 

and the tense time-adverb of time congruency is connected to the working of operations on 

different linguistic levels. 

 Based on the above-mentioned I advise a model that is capable of interpreting the 

performance differences of the correct/grammatic, and incorrect/agrammatic sentences. 

 The extended syntax-discourse model (see illustration no. 1) contains the following 

modules:  

phonological memory: stores the verbal input for a few seconds, thus making it possible to 

reproduce the phonological form of the heard sentence. The phonological memory plays role 

in the re-analysis process of the agrammatic sentence processing. 

The narrow syntax module: on this level, the functional categories are interpreted based on the 

appearing suffixes. Feature checking of the verb takes place in the functional projection that is 

suitable: the non-interpretable ϕ values in AgrsP, the [+definit] value in AgroP, the [+finit] 

value in TP.  

The information-structure level: is part of the grammatical system. Among others, this is 

where the formation of the time structure of the sentences takes place. The input of the 

module is the syntactic representation, based on which the functional heads and their 



tezisekangol.rtf 8 

complements are mapped into different ’file-cards’  in the information-strucure level(e.g. 

event card, individual card, reference time card).  

By its anaphoric nature, tenses (which mark the event time) have to be in accordance 

with the anchoring condition, i.e. for the interpretation it needs an antecedent which marks the 

time interval, according to which we interpret the event marked by the sentence. 

This can be the event time of a previous sentence ( in case of subordinate clauses), it can 

be the speech time directly (in case of main clause), but it can also be a time adverb within a 

sentence. The frame adverbs today, yesterday, and tomorrow are semantically referring 

expressions, that specify/restrict the extention of the event time. This however, is only 

realisable if the time marked by the tense suffix and the adverb of time is congruent. 

The context: marks knowledge connected to linguistic experience, the expectations, and 

pragmatic knowledge. Under certain circumstances, this  information can influence sentence 

processing. 

 

 4. Interpretation of the agreement assessment test results. 

The rate of correct answers in the grammatic SOV/VOS sentences, exceeded the at 

chance level in case of every test subject (with the exception of one aphasic patient). 

According to the extended syntax-discourse model, the judgement of  subject-verb agreement 

congruency, is based on morpho-syntactic agreement operation (see illustration no. 1, blue 

arrow), and takes place on the narrow syntactic level. In case of the agrammatic aphasic 

patients, the simultaneous appearance of low reaction time averages, and high performances, 

lets us conclude that this low computation load agreement operation is not restricted.  

 

 
 
   
 
 

 
 
  

 
 

Illustration no 1 Extended syntax-discourse model used for the interpretation of empirical 
data.. (The blue arrow is the grammatic SOV/VOS, the red arrow is the agrammatic 
SOV/VOS)  

 
The incorrect SOV/VOS sentences (illustration no. 1, red). The Low performance group’s 

reaction time averages in case of the agrammatic sentences were significantly higher, and the 

      NARROW  SYNTAX             

  

   INFORMATION-STRUCTURE
   

PHONOLOGiCAL  
MEMORY 

VERBAL  INPUT 

CONTEXT 
 

ANSWER 
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rate of correct answers was significantly lower, than in case of the grammatic sentences. 

According to the extended syntax-discourse model the process of judgement agrammatic sentences 

differs from the judgement of grammatic sentences only because a re-analysis process is present in the 

formal. This operation does not only increase the time needed for sentence processing (which is 

signalled by high reaction time averages), but also the computation load, because the phonological 

format needs to be activated, followed by the re-analysis of morpho-syntactic values. The at chance 

level of correct answers lets us conclude that the re-analysis is the reason for this increases the 

processing load of the structure. In case of  agrammatic aphasic patients, processing these structures 

requires too much processing load. As a result the patients just guess at the correct answers because 

the, information  is insufficient for the exact judgement of the grammatical correctness of the 

sentences. 

 

5. Interpretation of the time congruency task results. 
 

Adverb first word order— correct/grammatic sentences 
 
According to the syntax-discourse theory, correct judgement of sentences containing time 

adverbs depends on the functioning of information structure level operations (see illustration 

no. 2). This means that in the course of sentence processin it needs to be controlled if the 

event time (EI) can be interpreted within the time interval signalled by the time adverb  

(reference time), i.e. does the [EI⊆RI] relationship valid/materialise. The sentences express 

perfect tense situations, i.e. the preposition expressed by these, signs the end-state of an event, 

which falls on a given moment on the time-line. In case of the grammatic sentences, the 

adverb of time only restricts the event time, but does not change it, thus the [EI⊆RI ] 

condition always becomes true in case of grammatic sentences. The information structure is 

also an event signalled by a grammatic sentence containing an adverb of time, and is 

represented as an event unit for which two event times are signalled (contains two so-called 

frame information). Because the time intervals signalled by these are in accordance with the 

interpretation conditions, the time structure of the event is interpretable, and based on this, a 

correct decision can be made. 
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Illustration no. 2 Extended syntax-discourse model used for the interpretation of empirical 
data. The blue arrow is the grammatic SOV/VOS, the red arrow is the agrammatic SOV/VOS 
in case of the aphasic patients groups (presumed process).  

 
 

Based on the correct answer group averages of the aphasic patients (the performance for all 

three groups fell in the range of above chance level), I conclude that the information level 

interpretation operations necessary for the formation of the time structure of grammatic 

sentences with verb-first word order, operate correctly, even though these operations require 

the highest load from an economy hierarchy point of view. 

 

 The ADVERB-FIRST word order - agrammatic sentences. (see illustration no. 2) 
   
In case of incorrect sentences, the reference time unit that is in accordance with the AdvP 

(mapping from a syntactic level to an information level) signals a time frame that is the 

opposite of the event time expressed by the verbal tense. However, the event time and the 

reference time in these sentences is not containment ([EI⊆RI]), so on an information level, the 

reference unit cannot function as frame information for the event unit, because with this an 

event unit would arise which would signal two opposite event times at the same time for one 

single event. 

 According to presumptions, the incongruence of the reference time, and the event time 

sets of a re-analysis process. In the course of this process the phonological form in the 

phonological memory is reactivated, and based on this, the the strucure will be reinterpreted 

on the information structure level. The re-analysis process increases the processing load 

(increases decision time, requires conscious attention, the information structure level 

          NARROW SYNTAX       

   INFORMATION STRUCTURE
   

PHONOLOGICAL 
MEMORY 

VERBAL INPUT 

CONTEXT 
 

DECISION: CORRECT DECISION:GUESSING 



tezisekangol.rtf 11 

necessitates the refunctioning). At the same time, based on this, the grammaticality of the 

sentence can be judged correctly. 

 The incorrect sentences’ reaction time averages of the aphasic patients group2 and 

control were higher than in case of  the correct sentences. This implies the presence of  the re-

analysis process. I interpret the guessing level performance of aphasic group1 as following: 

Because of the high processing load of the re-analysis process it is an uneconomical process 

for the agrammatic aphasic patients who have a restricted working memory capacity. As a 

result, decisions about the grammaticality of a sentence are based on information coming 

from the context, namely from certain registers of  (2)  type sentences. 

  
(2) Yesterday, I walk in the street, and I see that…. 
 

 The reaction time averages of the aphasic patients group2, can be characterised as 

’balanced’. There is no significant difference between the correct, and the incorrect sentences. 

According to the extended syntax-discourse theory this signals the lack of  the re-analysis 

process. This opens the door to the possibility that these patients do not have the working 

memory at their disposal necessary for the re-analysis process, and also that information-

structure level operations  are restricted, due to the high computation load. As a result, the rate 

of correct answers is close to guessing level not only in case of  incorrect sentences, but also 

in case of correct sentences 

 

Sentences with verb-first word order. 
 
What stands out the most from the reaction time averages of the three groups is that these are 

’balanced’. This implies that the grammaticality of the sentence does not influence the 

decision time in any of the test groups.  

This unusual pattern possibly results from the post-verbal position of the time adverb. 

The adverb followed by the subject—verb—object sequence is not only syntactic, but is intact 

from a time structure point of view: it contains the event time, and reference time necessary 

for the formation of  the time structure. For the correct judgement of verb-first word order 

sentences, and regarding the time structure, the time adverb needs to be integrated 

’afterwards’ into such a specified structure. This process affects both correct, and incorrect 

sentences. Presumably this is the reason why there are no differences between the reaction 

time averages of grammatical , and ungrammatical sentences. 
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The integration is rendered more difficult by two factors. One factor is that in the 

Hungarian language, having the time adverb at the end of the sentence is ’unnatural’, the other 

being the necessity for the integration to determine the event time, which is signalled by the 

tense. The latter can take place in two different ways: (i) by activating the semantic 

representation of the SVO proposition, or (ii) by reactivating the stored phonological form. 

Both are in fact uneconomical operations, and all verb-first word order sentences are 

concerned, disregarding grammaticality.  

The rates of correct answers of the three groups show different patterns per sentence 

type (see illustration no. 3). The results of the control group were up to expectations; ’ceiling’ 

levels were reached with all sentence types. In case of the two aphasic patients groups, an 

unusual pattern can be observed: the rate of correct answers in case of the incorrect sentences 

is generally higher than in case of the correct sentences. These performance patterns make 

way for the possibility that the integration of  time adverbs into an SVO structure is such a 

load on the verbal working memory that the base for the decision is not the time congruency 

of the sentences, but the unusual position of the adverbs, at the end of the sentence. This 

possibility seems particularly feasible in case of the aphasic patients group1. 

 

A három vizsgált csoport helyes válaszainak aránya a HATÁROZÓ-HÁTUL szórendnél

0

20

40

60

80

100

%

KONTROLL 100 100 99 95 99 100 98 100 100

1.AFÁZIÁS 89 90 83 63 81 83 75 63 72

2.AFÁZIÁS 75 83 73 30 85 95 85 40 35

ma-imu ma-ije ma-ijö te-imu *te-ije *te-ijö *ho-imu ho-ije ho-ijö

 
Illustration no. 3. The three test groups’ correct answer average per sentence type. (Abbreviations of 
the adverbs of time:: te=yesterday,  ho=tomorrow; abbreviations of tenses: imu= past tense verb, 
ije=present tense verb, ijö=future tense verb; *= agrammatic sentences)  
 

6. Conclusion 

For an intact sentence analyser it is a general principle that in the case that a dependency 

can be determined in two different ways, the one with the higher computation load can only 

be chosen in case of the absence of one with a lower computationing load. Necessary 

syntactic knowledge is preserved in agrammatic aphasic patients, but the resources necessary 

for operations are not at their disposal. The economy hierarchy is not the same for them, as for 
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a neurologically intact person, i.e. narrow syntax operations can require an equal computing 

load as other levels (e.g. incorrect sentences). Judgement the grammaticality of constructions 

(see illustration no. 3) requiring a higher computation load, therefore take up more time, and 

are less successful. 

 (3)  (i) agrammatic SVO/VOS sentences,  

(ii) agrammatic adverb-first word order sentences,   

(iii) agrammatic, and grammatic verb-first sentences. 

 

The results of the grammaticality judgement examinations serve us primarily with 

information about a small piece of morpho-syntactic agreement, and the operations of 

discourse level interpretation processes.  The results of the experiments support the theories 

that presume a pathologically restricted working memory capacity behind the agrammatic 

sentence processing deficit, opposing the theories presuming damaged syntactic 

representation.  
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