N discrete
locations.

Caregiver (CG)
p_valid]

=

Object (OBJ)
[T_min, p_shift]

Infant (INF)
[alpha, beta, gamma,
tau, Rewards]

%
)(

/ 01 2

Table 1 A state-action table for the When module

States (time slices)

ki T2 ksl T4 TS T6 kel T To Tio
Actions Maintain fixation o0 80 55 40 30 18 10 5 3 1
Shif fixation 10 2 45 60 70 2 %0 95 97 99

s show the system’s reward estimates for each action in each state. Values are illustrative and depict the idea that habituation conditions the system to change

iraton afur some pont i . Note. the action hat s selecie s delermines probailiscal, depending on the sstem’s bias for exploring the environment verus s

bias for exploiting its etisting knowlsdge (ses Triesch o .. squation

Table 2 A state-action table for the Where module

.

States

Where caregiver is looking

Region | Region2 Region 3

Region 4 Region 5 Carcgiver looking at infant  No info. (not looking at carcgiver)

Actions Fixate | 80 5 s
Fixate 2 5 80 5
Fivate 3 5 5 50
Fixate 4 H 5 5
Fixa 5 5 5
Fixate caregiver 0 0 o

s 5 20 10
5 5 20 10
5 5 20 10

80 5 2 10
s 20 20 10
0 0 0 50

I
e Comgie s loking. uber g A1 i v s b

o s Hlsrstie and depict s eyt that b mossstlly st gze following, Tharsfos s esem gts most revand from Iooking (0 ths rgion wher
ecause the caregiver may be unrelisble, the infant may have misperceived dircction of gaze, or may

chance upon rew'\rdmgevems rySenorin he cregiver For tres where the nfat s Aleacy Iooking at the caegivr Kt caregver” evard i et Siee the When
tabls has already requested @ change in fixation. The right hand column (‘No info,) cormespends to the system’s soeiabiliy', i its tendency to spontansously look at

the cargivr miher han search for an object

IIIIIII

45 6
Time steps

Figure 2. Emergence of gve following in simple emvironment
with J.m one interesing anger resentat any time The sold cuve
plos the cumgier inex (CC, he Sold curve vith circles plots
the gaze following index (G e doed cume plots average
eward per i siep, as function of the number of larming iter
tions. Error bars indicate standard deviations across 15 simulations.

CGl = Do you look at the
caregiver?

GFI = Do you look at the
caregiver and then an object?

Reward = Are you happy? You
know, deep down?

Training experience in 4000 steps

20 30
Time steps

Each row of pixels shows the target of the infant’s gaze as
a function of time (for 50 steps). The gaze target is color coded,
with white corresponding to the caregiver, black corresponding to
the target, and other regions of space. In
particular, an instance of gaze following is represented by a black
pixel lIying to the right of a white pixel. Different rows show the
behavior at different times during the leaming process (every 4000
steps).

W Interesting object
O caregiver

@ Other region of space
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"Build it, and they will come."
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Responses

Empirical and simulation data
for past tense deficits in SLI

W Controls (9,10)

agsLia12) %1

Past tense elicitation

Taked ~ Drank  Drinked ~ Wugged

Thomas etal. (2001)

Condition

Accuracy (%)

TiConwol  TL WS T2 Control
@ys)  (WMATyiS)  (eyrs)

™ ws
(VMA 7y1s)

#% N O E F
A '
L NP/ 4
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Rice etal., 1998: tense marking in SLI
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Empirical and simulation data
for past tense deficits in SLI

| Controls (9;10)
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Frequency effects in past tense formation
(van der Lely & Ullman, 2001)
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Simulation: Decrement following lesion
to lexical-semantics
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The effect of Residual Normality (RN)

Behavioural impairments after selective damage to | ndirect route

mRegular (Reg)
Olrregular (EP2)

Emergent modules

Independently
developing modules

N

U

What is producing impaired
behaviour ? [EP2]

Independently
developing Emerg:
modules modul

Acquired deficit Impaired process Predominantly
in residual damaged  Impaired process in
Indirect route residual damaged
Indirect route

Developmental Impaired process  Atypical processes in
eficit " residual damaged  both Direct and residual
Indirect route Indirect route after
development

What is producing normal (intact)
behaviour ? [Reg]

Acquired deficit

Developmental

deficit

Independently

developing
modules

Normal process in  Mix of Normal process

Direct route in Direct route and
residual process in
damaged Indirect route

Normal process i Atypical processes in

Direct route both Direct and residual
Indirect route after
development
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Does the dissociation imply
independent underlying
processes?
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