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Abstract

In studies of dysgraphia, graphemic buffer disorder is considered a distinct syndrome
since traditional models of spelling place the graphemic output buffer at the junction of
both the lexical and sub-lexical processing paths. Damage to the graphemic buffer often
results in well recognised symptoms, but there is evidence to suggest that damage
presumed to exist prior to the graphemic buffer such as with deep dysgraphia may also
produce errors qualitatively similar to graphemic buffer disorder.

We build on an existing connectionist model of the graphemic output buffer and
examine how damage inspired by physical impairment found in the nervous system may
produce characteristics of both disorders. Since each has been observed to produce
some common attributes, we investigate in more detail, and expand on, a claim made by
others of a new putative functional syndrome.

As part of our investigations, we suggest a methodical and rigorous approach to
lesioning connectionist systems. We also critique a number of core design principles
associated with the original model and augment its functionality to allow a broader
theoretical examination of a number of new areas. These include the production of
geminate erroré, whether orthography affects a word’s propensity for error, and how the
model may explain a minimum complexity principle associated with repair strategies in
the presence of damage.

This thesis models disorders, which are known to produce subtly different, yet
qualitatively similar behaviours in different patients, and we assume that a model must
be able to produce comparable behaviour. In order to provide a rigorous and structured
approach to analysing our results, we create a number of quasi-patients and examine the

effect of damage across multiple lesion severities, lesion types, and lesion locations.



2 Table of Contents

ABSTRACT 3
TABLE OF CONTENTS

LIST OF FIGURES 8

LIST OF TABLES 1

ACKNOWLEDGEMENTS 14

1 INTRODUCTION 15

2 A GENERAL MODEL OF SPELLING 19

2.1. INTRODUCTION 19

2.2 CENTRAL AND PERIPHERAL DYSGRAPHIAS 21

23, DISSOCIATIONS 23

2.3.1 Phonological Dysgraphia 26

2.3.2  Lexical Dysgraphia 26

2.3.3  Deep Dysgraphia 27

2.3.4  Graphemic Buffer Disorder. 27

24 AN INTRODUCTION TO THE SPELLING MODEL 28

24.1 Phonological Input Lexicon 29

24.2 Phonological Output Lexicon 30

2.4.3  Semantic System 30

2.4.4  Phonological Output Buffer .31

24.5 Graphemic Output Lexicon .31

246  Graphemic Output Buffer (GOB) 32

2.47 Phonology to Spelling Conversion Process .33

25 INTERDEPENDENCE OF LEXICAL AND NON-LEXICAL PATHS ...... 34

26 CONCLUSION 36

3  GRAPHEMIC BUFFER SYNDROMES 37

31 INTRODUCTION 37

32 DEEP DYSGRAPHIA 37

33 GRAPHEMIC BUFFER DISORDER 38

34 THE GRAPHEMIC OUTPUT BUFFER. 39

35 PUTATIVE FUNCTIONAL SYNDROMES .41

3.6 SYMPTOMS OF GRAPHEMIC BUFFER DISORDER AND DEEP DYSGRAPHIA .........ccoveuenerennersrnenns 4

3.6.1 Concreteness, grammatical class, and frequency 48

3.6.2 Word length effect 49

3.6.3  Error distributions. 53

3.6.4  Serial position effects 56

37 ERROR TYPE ACROSS SERIAL POSITION ......ccvcveveuineseetesssensnsassssesssesssssssssasssssassesssssansassessssasseses 59

38 COMMON ORIGINS OF GBD SYMPTOMS 61

39 GEMINATE BEHAVIOUR 62

3.10 CONCLUSION ... 64

4  LESIONING CONNECTIONIST SYSTEMS 67

4.1 INTRODUCTION .....ccourerrerenserserenssesssessinsssssasssassssssssessosonssssassassessesasnsasssserssssssssssssnssssnsssasssonses 67

42 APPROACHES TO LESIONING CONNECTIONIST SYSTEMS .....ccccocerunnennnencrsrsosssasssssssassasesescensaonas 69

43 LESION METHODOLOGY .......coeinueterisenancsssssssssssssessnssesessssassssssssssssssssssssasssesssssessassesssssssssasens 83

44 CONCLUSION 85

5 TOWARDS A MODEL OF SPELLING 87

5.1 INTRODUCTION 87

52 COMPETITIVE QUEUING PRINCIPLES 88

53 FUNCTIONAL ATTRIBUTES OF A WORKING MODEL 90

54 SYSTEM ARCHITECTURE 91




7.

5.4.1 A Brief Overview of the GSC model 92
54.2 A Brief Overview of the Improved Model .94
5.5 NETWORK B 95
5.6 NETWORK A 95
5.6.1  When to Stop Letter Recall 9%
5.6.2  The Input layer 97
5.6.3  Controlled Recovery and Inhibition 101
57 LETTER PRODUCTION 106
5.8 CV STATUS 106
59 LETTER THRESHOLDS 107
5,10  GEMINATES....coveverreerreneeresstssssasensssssssassesssensssssssasssetssssesssensessssssesssesssssssnsssssasssssassssssestssssess 110
5.11  TRAINING THE NETWORKS 110
5.11.1 Training Network A ..... 111
5.11.2 Training Network B 112
5113 Input Representations 113
5.12  DATA ANALYSED DURING RECALL 114
5.13 QUASISUBJECT APPROACH.......ccsuncssmsssssssssisssssmnsssssssssssmsnsssssssmssssmsttstsbssssmssusmssaiustacssnscstasias 115
5.14 LESIONING THE NETWORKS 116
5.15  DESCRIBING THE RESULTING BEHAVIOUR 119
5.16  THE SCOPE OF COLLATED DATA .. 120
5.17 DESCRIPTION OF LETTER NOTATION 120
5.18 SCORING PROCEDURE 121
5.19 ERROR TYPES AND RATIONALES FOR PRODUCTION 122
520  MEASUREMENT OF POSITIONAL ERRORS 125
521  CONCLUSION 126
ANALYSIS OF RESULTS 129
6.1 INTRODUCTION 129
6.2 DESCRIPTION OF PATIENT BEHAVIOURS BEING MODELLED 130
6.2.1  Graphemic Buffer Disorder........ 130
6.2.2  Deep Dysgraphia 131
6.2.3  Neglect. 132
6.3 EXPERIMENTAL METHOD.....ce0c0eeummetsessssssssssssssesesessnssnrsssssesssasasssnssssssssssessensasssssssssssssssansissanss 133
6.3.1 Approach to testing 133
6.3.2  Corpus Characteristics 133
6.3.3  Experimentation 134
6.3.4  Presentation of Results 135
6.3.5  The Testing Environment. 136
6.3.6  Establishing significance 136
6.4 EXPECTED RESULTS 139
6.4.1  Concreteness Effect 139
6.4.2  Frequency .. 147
6.4.3  Spelling related Analyses 148
6.4.4  Does orthography influence error BERAVIOUT? .............ocuvurivvuresisierissssssisussssissinsicn 159
6.4.5  Error Distribution 174
6.4.6  Modification of Letter Threshold. 178
6.4.7 Word Length 180
6.4.8  Serial position effect 183
6.4.9 A context specific lesion approach 193
6.5 DISCUSSION 198
6.5.1  Faults with the model 200
6.5.2  Comparison with GSC model 202
GEMINATES 206
7.1 INTRODUCTION . 206
72 GEMINATE IDENTITY AS A SEPARATE DIMENSION ..... 207
7.2.1  Behaviour of Geminate Errors 209
7.2.2  Description of possible EMINALe ACLIVILY..........ucvvuvivmrsiisrssmsmsmsssssssisssassessassussincinsenens 210
7.2.3  Comparison with Empirical Data 213
7.2.4  Patent Data being investigated 214

















































































































































































































































































































































































































































































































































































































































































































































































































































































































































