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INTERPRETATION
Integration Intonational  Accentuation
/ \ phrasing focus
Semantic :
. Thematic syntactic
relations relations relations \ /
Syntactic phrase structure Processu:‘g of
building prosody
\ /
ACOUSTIC-PHONOLOGICAL
LH PROCESSOR RH

Figure 1.1 Cognitive model of auditory language comprehension. The model represents the different subprocesses
during comprehension from auditory input to interpretation. Different color-coded boxes represent subprocesses
assumed to take place in the left hemisphere (LH) and right hemisphere (RH). For the details of these subprocesses
see text. Adapted from Friederici (2011). The brain basis of language processing: From structure to function.
Physiological Reviews, 91 (4): 1357-1392
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Finite State Grammar

(AB)" Sequence

N/ /. N

A B A B A B A B

A”B"” Sequence

A A AA B B B B

Frontal Operculum Broca’s Area

Category A: de. gi. le. mi, ne, ri, se, ti
Category B: bo. fo, gu. ku, mo. pu, to, wu
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“Colorless green ideas sleep furiously,” already indicates that syntactic relations can be identified
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a8 Chapter 1

B Syntactic hierarchy
effect

B Working memory
distance effect

mm BA 44

3 BA 45

Syntactic hierarchy high, distance long
c1. Peter wusste, dass [Maria, [die Hans, [der gut aussah], liebte], Johann geklisst hatte]

Peter knew that Maria, who loved Hans, who'was good I?oking, kistsed Johann
1

Syntactic hierarchy high, distance short
c2. Peter wusste, dass [Maria, [die weinte], Johann gekisst hatte] und zwar gestern Abend
Peter knew that Maria, who cried kissed Johann and that was yesterday night
L i 1

Syntactic hierarchy low, distance long
c3. Peter wusste, dass [Achim den grof3en Mann gestern am spaten Abend gesehen hatte]

Peter knew that Achim saw the tall man yesterday late at night
t +

Syntactic hierarchy low, distance short
c4. Peter wusste, dass [Achim den groBen Mann gesehen hatte] und zwar am Abend
Peter knew that Achim saw the tall man at night and that was late
t +

Figure 1.10

Brain activation for syntax and working memory. Activation in the left inferior frontal cortex for sentences with
different degrees of h rchical embeddings. For example sentences > box at the bottom of the figure. A re-
gion-of-interest ana s revealed the follow ations: Syntact al embedding (orange) in BA
44 (color-coded in green) and working-memor istance (blue) in the le ior frontal sulcus projected onto
the surface of the left hemisphere of the brain. Effect of Psychophysiolo nteraction (PPI) cluster (purple)
indicat that the left inferior frontal sulcus is highly coupled with BA 44. P < 0.05 corrected for whole brain
as the search volume. Bottom: Example sentences. Detail perspective with Jiilich cytoarchitectonic maximum
probability maps for BA 45 (yellow) and BA 44 (green). Adapted from Makuuchi et al. (2009). Segregating the
core computational faculty of human language from working memory. Proceedings of the National Academy of
Sciences of the United States of America, 106 (20): 8362-8367.
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correct: Das Baby wurde gefuttert.
- The baby was fed.

incorrect: Das Lineal wurde gefuttert.
""""""" The ruler was fed.
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the anterior temporal region subserves basic semantic composition

the angular gyrus is involved in combinatorial semantics,

whereas BA 47/45 comes into play for controlled executive semantic processes
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Figure 1.13

A neurofunctional model for semantic processing of words in context. According to the model, lexical representa-

n into current contextual
rolled retrieval of lexical
lection between highly
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nvolved in integrating incoming informa
. The anterior inferior frontal gyrus (alFG) mediates co
down information, and the posterior IFG (pIFG) mediat
activated candidate representations. Adapted by permission from Nature Publishing G
pel. 2008. A cortical network for semantics: (De)constructing the N40O. Narure Reviews Neuroscie
920-933.
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