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ABSTRACT 
Standards and guidelines for creating natural interactivity 
and multimodal (NIMM) annotation schemes are becoming 
vital factors in ensuring usability and re-usability of 
annotation schemes as well as of the tools supporting the 
use of annotation schemes. This paper presents and 
discusses recommendations for the creation, 
documentation, representation, evaluation, selection, and 
adaptation of NIMM annotation schemes. 
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1 INTRODUCTION 
The field of natural interactivity and multimodal (NIMM) 
annotation covers spoken interaction, gaze, facial expres-
sion, gesture, body posture, use of referenced objects and 
artefacts during communication, interpersonal (physical) 
distance, etc., and combinations of any of these. Annotation 
(or coding) schemes in the NIMM area have so far been 
fairly anarchistic with little standardisation except for sub-
areas, such as speech transcription and facial expression. 
However, standards and guidelines for creating NIMM 
annotation schemes more generally are becoming vital 
factors in ensuring usability and re-usability not only of the 
annotation schemes themselves but also of the tools which 
support the use of the annotation schemes. 
This paper presents and discusses recommendations for the 
development and evaluation of NIMM annotation schemes 
in terms of five points addressed in the following five 
sections: how to create NIMM coding schemes; how to 
document NIMM coding schemes; how to represent NIMM 
coding schemes and annotations in a computer-readable 
format; how to evaluate NIMM coding schemes; and how 
to locate, select, and adapt an appropriate existing coding 
scheme. The proposed recommendations are heavily based 
on work done in the ISLE (International Standards for 
Language Engineering) NIMM Working Group [7], cf. [5]. 
 
 
 
 

2 CODING SCHEME CREATION 
A coding scheme is designed to enable corpus tagging of 
instances of a particular class of phenomena expressed in 
one or several modalities. Coding scheme creation involves, 
at least, conceptual/theoretical work, tag set creation, and 
coding scheme testing and evaluation. Coding scheme crea-
tion often serves a particular initial purpose but this does 
not exclude that, once created, the coding scheme could 
benefit other coders and many different coding purposes. 
The following rules of thumb address conceptual/theo-
retical work and tag set creation. Testing and evaluation is 
discussed in Section 5. The coding scheme creator should at 
least consider the following points: 
• What is/are the coding purpose(s), what will the 

annotations be used for, etc. 
• Which modality/modalities should be marked up; 
• Which phenomena are of interest. 
• Is the identified class of phenomena sufficient for the 

purpose(s) for which it is intended. 
• Is the class of phenomena kept as general as allowed 

by the coding purpose(s). 
• Often but not always, the class of phenomena to be 

coded is based on a theory which claims closure for the 
class, such as, for instance, that the class of phenomena 
includes all possible, different human facial expressions. 
This theory needs testing and validation. 

• Sometimes the coding scheme is merely intended to 
capture a subset of some larger class of phenomena for 
some purpose, such as when speech transcribers use a 
subset of a larger set of transcription tags. In such cases, 
there should be clear rules for how to add new 
phenomena to the coding scheme, should that be needed 
later, so that these will be consistent with the already 
existing ones. 

• Each phenomenon must be clearly exemplified and de-
scribed, so that both the coding scheme creator and others 
are always able to decide, given a certain token in a cor-
pus, whether or not that token is an instance of that phen-
omenon. This point is crucial to inter-coder agreement on 
how to apply the coding scheme to a given corpus, cf. 
Section 5. Lack of clarity and coverage in the description 
of phenomena translates into reduced inter-coder agree-



ment, reduced consistency of codings, and quickly into a 
coding scheme which is too unreliable for practical use. 

• Each phenomenon must be assigned a syntactic tag 
whose presence in the corpus, or whose reference to a 
particular token in the corpus, indicates its presence. 

• The tag set representing the relevant class of phenom-
ena should preferably be defined using some kind of 
standard format for coding tool use, e.g. XML. The tag 
set to be interpreted by machine does not need to have the 
same format as the tag set used by the human coder, one-
to-one correspondence is sufficient (se also Section 4). 

• The tag set should be extensible following well-defined 
rules. 

The guidelines above are closely connected with coding 
scheme documentation and coding scheme formats, as dis-
cussed in Sections 3 and 4. 

3 CODING SCHEME DOCUMENTATION 
Experience shows that many coding schemes are poorly 
documented, which makes their retrieval and re-use very 
difficult. There is not yet any standards as regards which 
kind of documentation (meta-data) to include with a coding 
scheme. The MATE [8] and NITE [9] projects have 
proposed the concept of a coding module which extends the 
notion of a coding scheme with documentation that should 
be sufficient for colleagues to understand and use the 
coding scheme, cf. [3, 4]. At the same time, this 
documentation is structured in a way which makes it easy 
to search through if available on the web. The contents of a 
coding module is listed below: 
• Name of coding module   

(E.g. my_gestures.) 
• Author(s) of coding module  

(E.g. Tom Jones.) 
• Version  

(E.g. v1.2.) 
• Notes  

(References to literature, validation information, com-
ments, etc.) 

• Purpose of the coding module   
(Description of the purpose for which the coding module 
was first created.) 

• Coding level(s) covered by the coding module  
(E.g. dialogue acts, hand gesture, nose wrinkles, …) 

• Description of data source type(s) required for use of 
the coding module  
(E.g., an orthographic transcription may be a pre-
condition for applying a particular coding scheme.) 

• Explanation of references to other coding modules 
(If the coding module assumes that there are references to 
other levels of markup then these references should be 
explained.) 

• Coding procedure  
(Description of how the coding module should be applied 
to a corpus in order to produce a reliable coding. The 
coding procedure is important to ensure the reliability of 
the coding and thus to its quality. The coding procedure 
should include, cf. [4]: 
o Description of the coders: their number, roles and 

required training. 
o The steps to be followed in the coding.  
o Intermediate results, such as temporary coding files. 
o Quality measures (the non-satisfaction of which may 

require re-coding). 
• Coding example showing the coding scheme markup in 

use  
(This could be a snippet from an annotated file or a con-
structed example. The purpose is to give users of the co-
ding module an idea of what the markup looks like when 
applied.) 

• Clear description of each phenomenon, example(s) of 
each phenomenon  
(The descriptions provided are essential to a clear and 
sufficient explanation of how each concept-tag pair 
should be applied during markup. Any uncertainty left by 
the descriptions and examples provided will translate into 
unreliable coding, inter-coder disagreement, etc.) 

• A markup declaration, possibly hierarchically ordered, 
of the tags for the (individually named) phenomena which 
can be marked up using the coding module  
(The tag set declaration can be presented in several 
different ways, e.g., as a DTD, cf. Section 4.) 

It takes time to create and document good coding schemes 
but we believe it is worth the effort. Don’t expect that any-
one will be able to reliably use a “coding scheme” which 
only consists of, e.g., a tag set and a sparse description. 
You may have been able to use it yourself at creation time 
having it all in your head, but if you want to return to it just 
a few month later it will not be that easy even for you.  

4 CODING SCHEME REPRESENTATION 
This section addresses which formats to use for coding 
scheme representation. We need to distinguish between 
computer-readable formats and human-readable formats.  
As for computer-readable formats, there is a strong trend 
today towards using XML. Coding scheme definitions are 
very often provided via an XML DTD (Document Type 
Definition) or via XML Schemas. We recommend to follow 
this de facto standard since XML, DTDs and Schemas are 
machine-readable, extensible, and widespread. Also for 
annotated data, XML is widely used. This means that using 
XML for this purpose as well will facilitate the exchange of 
annotated corpora and the use of tools based on XML 
corpus representation. It should be noted, however, that 
XML is only syntax. Translation of tags into the set used by 
a specific tool may be needed in order to use that tool. Usu-



ally this is still much less work compared to translating a 
home-grown language into XML, e.g. the same parser tools 
can be used. For more information on XML, see, e.g., [10]. 
Whereas XML DTDs and Schemas are excellent for 
computers, they are less easy to read and write for humans. 
If tool support is available when one makes a markup dec-
laration, it may be possible to use a format which is more 
friendly and easy for humans without special programming 
skills. Behind the user interface, the tool may then, e.g., 
convert the markup declaration into an XML DTD. To the 
user, however, the markup declaration may just be in terms 
of, e.g., well-defined form-filling. The special XML tags 
are then added by the tool behind the scene. 
We recommend the development of tools which facilitate 
easy indication of markup declarations and support the use 
of an underlying standard representation format. 

5 CODING SCHEME EVALUATION 
Coding scheme evaluation follows coding scheme creation 
and documentation. The purpose of evaluation is to test the 
quality of the coding scheme and the results produced by 
using the coding scheme as intended. Precise and informa-
tive evaluation results provide very useful information to 
those looking for an existing coding scheme to use, cf. 
Section 6. 
The coding scheme should be applied according to the pre-
scriptions in the coding procedure, cf. Section 3. Thus, e.g., 
the annotators must have the background and expertise 
recommended and the number of annotators prescribed 
must be used to ensure the quality of the coding. 
The ease-of-use and reliability of the coding scheme may 
be measured by:  
• asking coders their opinion (interview, questionnaire); 
• checking if different coders use tags consistently; 
• measuring the time taken to code; 
• measuring the quality of the annotations, cf. below. 
Similarly, the ease-of-use of coding tools may be evaluated 
by asking coders their opinion and by measuring the time it 
takes them to code. Measuring the quality of codings is also 
relevant for tools evaluation if markup is done semi-
automatically or automatically. 
Coding scheme quality is a research area of its own. A 
coding scheme may be evaluated by: 
• comparing different corpus samples coded by means of 

the scheme to assess coverage;  
• comparing the results produced by different coders to 

assess inter-coder reliability;  
• comparing the results produced by the same coder on 

the same corpus sample at different times, for instance 
with a one-week delay, to assess consistency. 

Coding scheme quality may be evaluated: 

• qualitatively through discussion of the choices made by 
coders when they differ; 

• quantitatively through scoring measures. 
A frequently used method to compare the results produced 
by different coders (inter-coder agreement) is called kappa: 

κ = 
P(A) - P(E)

1 - P(E)   

P(A) is the proportion of times that the coders agree and 
P(E) is the proportion of times that they are expected to 
agree by chance. A problem with this method is that there is 
no sound interpretation of which kappa values are good 
enough. Moreover, kappa presupposes independent events 
which is far from always the case in NIMM contexts, see 
also [2]. 
Two other measures, precision and recall, may be used if 
there is an ‘authoritative source’ to which the codings may 
be compared. Precision expresses the proportion of the 
occurrences found that have been correctly coded: 

precision = 
found - incorrect

found   

Found represents everything that was marked by the coder. 
Incorrect represents the incorrect markups made by the 
coder, as determined by the authority.  
Recall expresses the proportion of occurrences that have 
been found: 

recall = 
all - missing

all   

All represents all occurrences present in the corpus, as 
determined by the authority, and missing represents those 
occurrences that were not identified by the coder [1]. 
We recommend that: 
• any evaluation made of a coding scheme is referenced 

from the documentation of the coding scheme, so that it is 
easy to find;  

• evaluation methods used and the evaluation process are 
clearly described; 

• evaluation results are clearly documented. 

6 CODING SCHEME SELECTION AND 
ADAPTATION 

We have discussed recommendations related to the crea-
tion, documentation, and evaluation of coding schemes. 
However, it is of course much easier if there is already a 
well-documented and evaluated coding scheme available 
somewhere which fits the needs one may have. It is better 
still if this coding scheme comes with tools support. 
No matter if one is going to create a coding scheme or 
select an already existing scheme, one should consider the 
issues listed in Section 2. Moreover, one should know who 
will be doing the coding, i.e. which level of expertise is 
available for this task.  



When this is done, we recommend to look for an existing 
coding scheme which satisfies the identified constraints 
before a possible decision is made to create one’s own 
coding scheme. Locating existing coding schemes is not 
necessarily easy to do for the moment since there are many 
sources which one may consult, including, e.g., survey 
reports, proceedings of conferences such as LREC, the 
ELRA/ELDA website [6], and free-style web search. 
The checking of which coding schemes exist and what they 
are meant to be used for could be greatly facilitated if 
coding schemes are: 
• well-documented, following the recommendations in 

Section 3; 
• available on the web in the form of collections main-

tained at a small number of sites.  
Documentation following the recommendations above 
(Section 3) would also greatly facilitate comparison of 
different coding schemes. 
If one or several coding schemes are found which could be 
candidates for selection, we recommend to consider at least 
the following criteria before selection is made, and to 
weight the criteria according to their importance in the 
specific case: 
• Coding scheme documentation. 
• Coding scheme evaluation. 
• Coding scheme extensibility, if applicable (Section 2). 
• Coding scheme adaptability. 
By extensibility we mean that new tags and their conceptual 
descriptions can easily be added. Extensibility becomes 
easier if the coding scheme includes a description of how 
this should be done. Adaptation of a coding scheme may 
include coding scheme extension but may also include 
other forms of changes to the original scheme, such as 
partial replacement of the tag set, a different coding 
procedure, or other/more coding files referenced. Whether 
adaptation - which is typically a larger operation than 
extending a scheme –is the right choice, depends at least 
on: 
• how many changes are needed to make the coding 

scheme fit one’s purpose; 
• how easy it will be to make the adaptation; and 
• what will be gained from making the adaptation com-

pared to creating a new coding scheme. 
Ease of adaptation depends on the coding scheme itself as 
well as on the available documentation. 
The gain by making adaptation may range from not having 
to create an entirely new coding scheme and not having to 
do the coding scheme documentation from scratch, to 
getting access to tools support which may greatly facilitate 
the annotation and analysis process. If the gain is small, it 
may, in fact, pay off to create a new coding scheme instead, 

one which completely fits one’s purposes. Available tools 
support, on the other hand, is a great advantage and may 
make adaptation the optimal choice. 

7 CONCLUSION 
(De facto) coding scheme standards mainly exist for speech 
and text annotation, especially in the area of transcription, 
and for media production-related issues. For other NIMM 
sub-areas, no real standards seem yet to exist. The 
standards which do exist have typically been brought 
forward by projects or international groups of people with a 
shared interest in some area, and sufficient need and 
momentum to get the consensus-building process started. 
Most existing standards are accompanied by supporting 
software, which makes them even more attractive to use 
since their use is facilitated by the software.  
The recommendations for NIMM annotation scheme 
development and evaluation presented in this paper are 
based on best practice studies made in the European NIMM 
Working Group in the ISLE project. We hope that they may 
serve as a basis for further work in the NIMM annotation 
area, eventually leading to standardisation. 
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