The evolution of
grounded spatial
language

Michael Spranger




Contents

Preface

1 Introduction

1.1
1.2

1.3
1.4

1.5

Locative spatial language . . . . ... .. ... ... ... .. ..
A theory of language evolution . . . . . .. . ... ... . ...

1.21  Language systems and language strategies . . . . . . . .
1.2.2  Selectionist theory of language evolution. . . . . . . . .
1.2.3  Evolutionary explanations . . . ... ... ........

Main hypothesis . . . . . . ... ..o
Contributions . . . . . . . ...

1.4.1  Evolutionarystages . . . . .. ... .. ..........
142 Co-evolution of syntactic and semantic complexity . . .
Structure of thebook . . . . . .. ...

1.5.1  Part I: Spatial language games and technical background

1.5.2  PartII: Reconstructing German locative phrases . . . . .
1.5.3  Part III: Spatial language evolution . . . . . .. .. ...

I Spatial language games and technical background

2 Grounded spatial language games

2.1
2.2

Perception

..............................

Social mechanisms . . . . . . . . . . . .. .. ...

3 Embodied cognitive semantics with IRL
Procedural semantics . . . . . ... oo

3.1
3.2
33
3.4
3.5
3.6

Evaluation

------------------------------

Conceptualization and interpretation . . . . ... ... ... ..

Chunking .

Grounding
Discussion

..............................

..............................

..............................

ix

Lt TN T Y N S

21

23
25
27

33
33
35
36
38
40
40



Contents

4 Construction Grammar with FCG

II

5

6

v

4.1

4.2
4.3

Linguistic processing . . . . . . . . . .. . ...
4.1.1  Transient structure . . . . . . . . . .. .. ...
4.1.2 Constructions . . . . . . . . . . . . e
413 Search . .. . . . ..
414 Designlayer. .. ... ... ... ...,
Open-ended language evolution with FCG . . . . ... ... ..
Discussion . . . . . . . e e

Reconstructing German locative phrases

German locative phrases — an introduction

Spatial semantics

6.1

6.2

6.3
6.4
6.5
6.6
6.7

Representing spatial relations . . . .. ... ... ... ... ..
6.1.1  Angularrelations . . ... ..o
6.1.2  Proximal relations . . .. ... ... ... ... .....
Applying spatial relations . . . . . ... ..o
6.2.1  Spatial regions and spatial relations . . . . . .. ... ..
Frames of reference . . . . . ... ... ... ... .. ... ...
Internal and external regions . . . . . . .. ... ... ... ...
Group-based reference . . . . .. ... ... ... ...
Perspectivemarking . . . . . .. ... ... ... ...
Discussion . . . . . . . .. L L
6.71  Functional constraints . . . . . .. ... ... ...
6.7.2  Contextual factors . . . . . . ... ... ...
6.7.3  Other modeling approaches . . . . .. . ... ... ...
6.7.4  Summary . . ... ...

Syntactic processing

7.1
7.2

7.3

7.4

Overview of syntactic processing . . . . . .. . ... ......
Lexical classes - lexical and functional constructions . . . . . .
7.2.1  Encoding type and lexical class potentials . . . . . . ..
7.2.2  Technical realization . . . . ... ... ... . ......
723  Discussion . ... ..o
Landmarks and complements — adverbial and prepositional con-
structions . . . . .. Lo
Linking everything together - high-level phrasal constructions .

43
14
45
49
51
52
53
35

57

59

65
65
67
68
69
69
70
74
75
76
77
77
78
79
79

81
82
84
88
90
93

95
98



Contents

75 Handlingcase . . ... ... ... ... ... L. 102
7.5.1  Representing the state of information. . . . ... .. .. 102

7.5.2  Percolation and agreement — moving information around
and unification . . . ... ..o 103
7.5.3  Postponing decisions . . . . .. .. ... 107
7.6 SUMMATY . . . . . . . L e e e 109
8 Semantic processing 111
8.1 Factors influencing semantic processing . . . . . . .. . ... .. 111
8.1.1  Influence of type of communicative goal - which vs where 112
8.1.2  Influence of spatial contexts . . . . . .. ... ... ... 113
8.2 Implementing spatial conceptualization . . . . . ... ... ... 113
8.2.1  Ranking of semantic structure . . . . . .. ... ... .. 116
8.2.2 Ready-made semantic structure . . . . . .. ... .. .. 120
8.3 Categorization and discrimination . . . . .. ... ... ... .. 121
8.3.1  Strict category membership . . . . ... ... ... 122
83.2 Lenientapproach . ... ... ... ... ......... 125
8.3.3 Experimentalsetup . . . ... ... ... ...... ... 128
834 Results. .. ... ... ... ... ... ... 129
8.4 SUMMATY . . . . . o v v i i ittt 132
9 A whole systems approach to processing 133
9.1 IntegratingIRLandFCG . . .. ... ... ... ... ... ... 133
9.2 Handling semantic ambiguity . . . ... ... ... .00 135
9.2.1  Syntactic processing . . . . . ... ... L. 136
9.2.2  Semantic processing . . . . . . . . . ... 145
93 Discussionandresults. . . . ... ..o 147
11 Spatial language evolution 149
10 Evolution of basic spatial category systems 151
10.1 Acquisition of lexical systems . . . .. ... ... ... 152
10.1.1  Learning operators . . . . . . . . . ... ... ... ... 152
10.1.2  Experimental setup and measures . . . . . .. . ... .. 157
10.1.3 Results . . . . . ... 159
10.1.4 Implementation details . . . . .. ... ....... ... 178
10.2 Lexicon formation . . . . . . . . . ... 179
10.2.1 Experimental setup . . . . .. .. ... 181



Contents

1022 Results . . . .. .. ...
10.2.3 Interaction of strategies . . . .. ... ..........
10.2.4 Hybridsystems . . . ... ... ... .. ..... . ...
103 Summary . . . . .. e e

11 Evolution of spatial conceptualization strategies
11.1  Alignment for landmark strategies . . . . . .. ... ... .. ..
11.1.1  Experimental setup and measures . . . . . . . ... ...
11.1.2 Results . . . . . .. ..o
11.2  Alignment for frame of reference strategies . . . . . ... .. ..
11.2.1 Experimentalsetup . . . . .. ... . ... ... .....
1122 Results . . . .. .. ...
11.3  Invention of conceptualization strategies . . . . .. ... .. ..
114 Discussion . . . . . .. .. ..
12 Multi-word lexical systems for expressing landmarks
12.1 Invention and alignment operators . . . . .. ... ... ....
12.2 Experimental setupandresults . . . .. . ... ... ... ... .
123 Discussion . . . . . ...
13 Function and evolution of locative spatial grammar
13.1 The importance of grammar . . . .. ... ... ... ..... .
13.1.1  Experimentalresults . . . . ... ... ... ... ... .
13.1.2  Factors influencing the importance of grammar . . . . .
13.2 Emergence of grammatical markers . . . . ... ... ... ...
13.2.1 Invention and alignment operators . . . . ... ... ..
13.2.2  Experimental setupandresults . . . . ... ... .. ..
13.3 Discussion . . . . ...
IV Conclusion
14 Conclusion and future work
14.1 Exaplation . . . ... oL
14.2 Evolution of semantic and syntactic categories . . . . . . . .. .
References

A

195
197
200
201
204
206
208
209
213

219
220
223
225

227
229
231
235
236
239
241
241

245

247
248
249

251



Contents

Indexes 263
Name index . . . . . . . . . . . . . 263
266



	Inhaltsverzeichnis
	[Seite 1]
	[Seite 2]
	[Seite 3]
	[Seite 4]
	[Seite 5]
	[Seite 6]


