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1  Motivation and Introduction 
 
Studies of human discourse involve data sets that must be transcribed and annotated in a 
tedious and labor-intensive fashion in order to perform the analysis.  New, multimedia data 
sets, involving video and audio recordings as well as multiple levels of annotation, are 
being made available.  However, as more complex phenomena are studied, the difficulty of 
annotation and analysis increases.  Quek et al. (2002) have created multimedia software 
that simplifies the task of synchronizing and analyzing multi-modal data sets with 
overlapping levels of interpretation.  The data prepared by their tool promises to be a rich 
source of new insights into various discourse phenomena, including information about 
speech as well as correlations to gaze (eye movement) and gesture (hand and body 
movement) in the context of a dialog.  Multi-Tier Comparer (MTC) provides several tools 
to help in the quantitative analysis of annotated discourse data.  It is meant as a utility 
specifically to look for patterns of argumentation in dialog situations where the two agents 
disagree, although it could be useful for any kind of data set that is divided up into time 
intervals and each interval given a label on one or more levels. 
     Annotating and analyzing a data set is a tedious task, and one that needs to be 
automated as much as possible if it is to be useful.  Finding data about argumentation 
patterns is especially challenging because some sort of annotation must be used to codify 
each utterance in terms of its function in the argument as well as its semantic meaning.  At 
the beginning of this kind of research, it is helpful for more than one person to annotate 
the same dialogs in order to establish inter-annotator reliability and come up with a well-
accepted annotation.  There is already tool called Praat (Boersma 2001) for the annotation 
of sound files which is in wide-spread use.  Praat allows users to annotate a dialog on 
multiple levels, or tiers.  Each tier can be extracted to an ASCII file using a Praat utility 
script.  Each ASCII file contains a list of the intervals on that tier, including the start time 
and label of each interval.  Files that have been extracted from Praat annotations are used 
as input to MTC.  It provides a graphical comparison of multiple annotations of the same 
dialog in table format and the opportunity for the user to resolve the differences between 
the annotations.  Given an annotated data set, MTC currently also provides tools to 
generate a list of label bigrams and their frequencies, as well as correlate events across 
annotation levels. 
 



2  Functionality 
 
MTC  has three main functions: 
 
• Comparing multiple annotations of the same dialog 

 
• Generating a list of bigrams and their frequencies across a data set 

 
• Generating a list of co-occurring labels across annotation levels and their frequencies 
 
2.1  Comparing tiers 
 
MTC provides a tool that displays two or more files in table format, with one start-time 
per row and one file per column.  The last column provides an opportunity to resolve 
differences between the two files and come up with one set of labels (fig. 1). 
    An added complexity to the problem was the fact that the start-times of two intervals 
may be slightly different although referring to the same utterance.  This was taken into 
account by defining start-times to be equal within an epsilon value, which has a default 
value of 0.1 but can be set depending on the needs of the specific data set.  The output can 
be written to two types of ASCII files: either in the same format as input files to MTC, or 
as a Praat-style short text file. 
 

 
 

Fig. 1: Graphical comparison of two annotations of a single dialog 
 



2.2  Counting bigrams 
 
A bigram is simply a pair of labels.  By default, MTC generates a list of consecutive pairs 
of labels in the selected file(s), sorted by frequency.  Sometimes it may also be useful to 
look at bigrams that are not necessarily consecutive but occur within a certain �window� 
of each other.  MTC also allows the user to set an integer window size greater than or 
equal to two.  The resulting list of bigrams can be written to an ASCII file. 
 
2.3  Counting co-occurrences between tiers 

 
In order to discover patterns in a dialog, it may be interesting to correlate events from one 
tier of labeling with the simultaneous label from another tier.  For example, it may be 
interesting to count whether more speech disfluencies happen during questions than during 
other types of utterances.  MTC provides a tool that generates a list of the events listed in 
one file and the label that was going at that time in another file.  The pairs of labels are 
sorted by frequency if any pair occurs more than once in the pair of files.  The list of label 
pairs can be written to an ASCII file. 
 
3  Implementation notes 
MTC is implemented in Java using the Java Swing package.  This allows for extremely 
portable graphical interfaces.  The input format also provides flexibility because ASCII 
input files can be generated by any program.  MTC's object-oriented design will hopefully 
allow other researchers to easily incorporate additional analysis tools into the main 
program. 
 4  Conclusion 
 
MTC is a GUI-based tool that is meant to aid in the analysis of multi-modal discourse data 
sets.  It provides interfaces to compare multiple annotations of the same dialog, generate  
lists of bigrams and their frequencies across a data set, and generate frequency lists of 
pairs of labels that occur simultaneously across two levels of annotation.  It will hopefully 
be a useful tool in examining the rich new multi-modal data sets that are being generated 
by researchers in the fields of psycholinguistics, natural language processing, and other 
related areas. 
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