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Abstract 

In a modified Map Task we looked at the 

use of colour terms. Colour terms in this 

version of the Map Task are unreliable, 

because (1) they can mismatch between 

the maps (2) about half of them are ob-

scured on the Instructions Follower’s 

map by ‘ink blots’. The data show that 

the dialogue partners adapt to this prop-

erty of the task environment by using 

fewer colour terms over time. 

1 Introduction 

When referring to objects linguistically, humans 

use referring expressions, that is, expressions that 

single out one object from the set of potential 

referents. A standard assumption in the literature 

on generating referring expressions is that the 

semantic structure of the 

expression can be speci-

fied by a set of attributes, 

e.g. type (alien, fish), size, 

colour. Given this, the 

main problems are (1) to 

find an efficient genera-

tion algorithm that selects 

attributes which single out 

one object and (2) to gen-

erate naturally sounding 

expressions.  

The most prominent 

proposal for what an effi-

cient, cognitively plausi-

ble algorithm could be is 

Dale and Reiter’s (1995) 

algorithm, which has been 

enhanced and modified in 

many ways. The main 

problem that has to be solved by such algorithms 

is that they have to select those attributes that 

humans choose in the same situation. Jordan and 

Walker (2005) present modifications to Dale and 

Reiter’s algorithm on how the selection of attrib-

utes can be adapted to the properties of linguistic 

corpora. These algorithms already incorporate 

results of psychological findings (e.g., Brennan 

and Clark’s 1996 conceptual pact model), but 

they do not account for changes over time. 

2 Experiment 

In a modified Map Task (Anderson et al., 1991; 

Guhe et al., 2006) we asked whether the partici-

pants adapt to properties of the task environment 

(the maps) when referring to the landmarks. In 

the Map Task two dialogue partners – the In-

struction Giver (IG) and the Instruction Follower 

(IF) – each have a map of the same location (Fig. 

1). IG’s map contains a route not present on IF’s 

          
 

Figure 1: Maps for the analysed dialogues; IG’s map (left) contains a route and a START 

and STOP mark; IF’s map contains ‘ink blots’ that obscure the colour of some objects; 
circles (added here for expository purposes) indicate the differences between the maps 



map. They communicate to reproduce IG’s route 

on IF’s map. Players cannot see each other’s 

maps.  They use landmarks for navigation. Al-

though most landmarks are identical on both 

maps, some differ by: (1) being absent on one of 

the maps or present on both; (2) having clearly 

different attributes; (3) being affected or not by 

‘ink damage’ that obscures the colour of some 

landmarks on IF’s map.  

Our Map Task (Fig 1) has three experimental 

variables: (1) homogeneity (whether the land-

marks are of one or different kinds, e.g. only ali-

ens, or aliens and fish); (2) orderliness (whether 

the ‘ink blot’ obscures a continuous stretch of the 

route); (3) animacy. These are varied factorially 

so that each pair of participants (dyad) completes 

a set of 8 map pairs. There are 32 dyads. 

3 Data 

Currently 210 of the 256 dialogues are tran-

scribed and used here. Each dialogue is about 10 

minutes long. Overall the 210 transcripts contain 

184,711 words of which 5,251 are colour terms. 

 

 
Figure 2: Use of colour terms per word over time. 

 

Fig. 2 shows the mean number of colour terms 

per spoken word across the 8 map pairs that each 

dyad encounters. As the task environment af-

fords no other occasions to use colour terms, we 

make the simplifying assumption here that all 

colour terms are used for referring to landmarks. 

The mean number of colour terms decreases over 

the course of the 8 maps. There is a significant 

negative correlation (r = -0.172, p < 0.01) be-

tween the rate of colour terms used and the num-

ber of the encountered map.  

A 3-way repeated measures ANOVA showed 

that of the 3 experimental variables only land-

mark homogeneity affected the use of colour 

terms: (F1(1,20) = 12.26, p = 0.02) on average 

the mixed landmark condition attracts fewer col-

our terms per word (0.024) than the uniform 

landmark condition (0.032).  

4 Conclusions 

The participants in our Map Task pick up the fact 

that colour is an unreliable attribute in referring 

to the landmarks on the maps. The adaptation is 

not a sudden change in behaviour but is a gradual 

adaptation to the properties of the items they 

have to refer to. 

The effect of homogeneity is most likely due 

to the difficulty of the maps with landmarks of 

just one kind: the type attribute does not distin-

guish such landmarks; colour must be used to 

identify the target landmark. 

The main result is that the use of colour terms 

changes over time during a task, which is not 

accounted for in Jordan and Walker’s (2005) 

model, and to our knowledge such a model does 

not exist yet. For an adequate dialogue model it 

is insufficient to simply let the computer choose 

a level of colour terms (observed in a suitable 

corpus), because that would be unnatural. In such 

models the referring expressions in the first maps 

would not be natural, because they would use the 

colour attribute less often than humans (analo-

gously too often in the last maps). One goal of 

our current project is to develop such a model. 
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Additional Material 

 

 

 

 

 
When the participants notice (in most cases on 

a subconscious level, although there are explicit 

discussions of the reliability of the colour attrib-

ute in out corpus) that a particular attribute of the 

domain (here: colour) is and unreliable disam-

biguator (remover of distractors) (or even may 

cause problems in the case of mismatching col-

ours) they adapt the way they produce referring 

expressions and do use colour less often. 

The use of a particular attribute depends on 

the overall reliability as well as on the local con-

text: even though colour may be unreliable, it 

may still be required in some context in which it 

is the only/correct disambiguator. 

While in the existing algorithms the adaptation 

involves an adaptation to the linguistic corpus, 

we are interested in the adaptation that the par-

ticipants perform while carrying out the task. 

Thus, this is adaptation in quite a different sense, 

because it involves the adaptation of the way re-

ferring expressions are used to a attribute of the 

task environment. Furthermore, the adaptation in 

the existing algorithms is an adaptation to what 

the dialogue partner said recently, not to the suc-

cess of using a particular attribute. 

These are all approaches how an algorithm is 

trained to reflect properties of a corpus. They do 

not provide a cognitive model of how an algo-

rithm can be adapted during the dialogue to the 

success rate of communication. 

Is metacognition needed to notice that the col-

our feature is unreliable? 

In algorithms of the Dale and Reiter variant 

the selection of attributes and the ordering in 

which these attributes are tried during generation 

are critical. 

Jordan and Walker (2005) point out that the 

algorithm is trained for a particular data set, and 

it is unlikely that the same algorithm will work 

as well on a different data set than on the one it 

was trained on. The MapTask is a different task 

than COCONUT. 

The two existing papers do not, however, re-

flect the participants’ discoveries about proper-

ties of the reliability of a particular feature in the 

domain. (But the model should be easily adapt-

able?) 
 


