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Abstract. This paper describes the performance of the VITIPI word completion 
system through a text input simulation. The aim of this simulation is to estimate 
the impact of the linguistic knowledge base size through two metrics: the Key-
Stroke Ratio (KSR) and the KeyStroke Per Character (KPC). Our study shows 
that the performance of a word completion is depending of the % of words not 
available and the size of the lexicon. 
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1 Introduction 

Many researches on text entry on the area of assistive and augmentative communica-
tion have been conducted (for an overview, see [6]). Text prediction systems were 
initially designed to help people with a low text composition rate. This includes 
people with severe speech and motor disabilities (cerebrally and physically disabled 
persons, Locked-in syndrome, cerebral palsy, etc.). The main aim of a predictor sys-
tem is both to reduce the effort required and the message composition time. To reduce 
the effort, it is necessary to decrease the number of keystrokes needed for composing 
a message by anticipating the next block of characters (letters, syllables, words, sen-
tences, according to the predictor system nature).  

To facilitate the text entry, many solutions consisting in displaying a candidate 
word list have been designed and tested. The scientific community has clearly identi-
fied some theoretical improvements brought by the prediction system (for instance, 
the low keystroke number and the accelerated speed rate), while the use studies shows 
that the prediction system are rarely actually used.  

This paper will present the new VITIPI version, a word completion component of 
Augmentative and Alternative Communication system designed in the framework of 
the PALLIACOM project: recherche.telecom-bretagne.eu/palliacom. 

After our review of related works, we will introduce the principles of word com-
pletion algorithm. Then, we will describe our experiment to demonstrate the impact of 
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2.2 Principles of Prediction Mode 

When the user has typed the letter "d", the prediction system proposes the list of 
words beginning with this letter: "directrice", "directeur", "direction" for the exam-
ple. The word list can be ordered by decreasing probability or alphabetically accord-
ing the system characteristics [6]. This list may be truncated to the first n elements 
(generally between 5 and 7).  

2.3 Background Studies  

These two modes were investigated through numerous studies to improve text entry: 
A list of words is provided: for instance, Dasher [15], [2], FASTY [12], SIBYLLE 
[14], etc. A survey of text prediction systems can be found in [6]. These studies re-
ported encouraging user experiences.  

However [14] mentioned that some users did not select the intended word even 
though it is clearly present in the prediction list. [5], [9], [8] explained that user’s 
cognitive load is due to more attention and visual efforts. In fact they have to conti-
nuously look between the word list, the keyboard and the text entry focus. [1] has 
proposed a new distribution of the keyboard around a word list to avoid this problem.  

A possible solution to reduce the cognitive load could be to implement direct 
“word completion” [3], [13] by proposing the most probable termination of the cur-
rent word immediately after the latest typed letter by the writer.  

3 Principles of the VITIPI Completion System 

The VITIPI system principles consist of completing (automatically typing by the 
computer) the word, in part or in whole, while the user is inputting it. After each char-
acter typed by the user, the VITIPI system proposes a string (which may be empty), 
which extends or completes the word. The VITIPI linguistic kernel is based on a 
transducer [3] without probability (Fig. 1). VITIPI models the previous context 
through a N-gram model like. 

4 Experiment 

The aim of this experiment is to estimate the evolution of VITIPI performance by 
taking into account different representations of linguistic structures (words, sentences) 
through the transducer by means of a simulation system. 

4.1 Simulation Principles 

To value from a theoretical point of view the text entry performance a simulation 
program was developed. The text that the writer could have written is given to the 
simulation system: each character is entered one after one without orthographic fault. 
At each character typing step, the completion system is trying to propose, as soon as 
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possible, a completion string. Then a comparison string algorithm compares the com-
pletion string to the word part string expected. Two assessment states are possible: 

─ Strings are identical: the completion is counted as right; the completion string  is 
automatically inserted ; then a new character is entering;  

─ Strings are not identical: the completion is counted as false; the completion string 
is removed from the string; then the current character is entering. 

The process is iterative until the end of word. A log program captures the following 
data to compute the letter number to be entered, the letter number proposed by the 
simulation system and the number of false completion list.  

4.2 Corpora 

The topic of the corpora is weather forecast. We have chosen to evaluate the VITIPI 
system on the field of meteorology because its lexical coverage is relatively small (see 
description below). This choice relies on the following hypothesis: the word comple-
tion must be adapted to the application field (for instance, personal mail, written 
communication topic, etc.); then the word completion is more efficient; in conse-
quence this treatment reduces the subject’s fatigue for long text entry [2]. 

Each sub corpus (coded from 1 to 33) corresponds to the text of a daily weather. 
The set of the 33 sub corpora is composed of 457 sentences including 8 436 words. 
The lexicon size corresponds to 948 words. The context size retained for the VITIPI 
system is 3-gram.  

4.3 Simulation Task of Typing Text 

The test has consisted to simulate the text entry of the sub corpus (daily j) with the 
transducer which models the set of the (j-1) sub corpora. Two serials of test were run 
according two modes:  chronological and randomly mode for the construction of the 
transducer.  

4.4 The Metrics  

Two metrics were used as evaluation parameters: 

─ The Keystroke Saving Rate (KSR) [4] which is an estimation of the percentage of 
letters typed by the user. The KSR estimates the percentage of letters automati-
cally written by the system. 
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where: 

• Nb_char_typed is the number of characters typed by the user to write his/her 
text, 
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• Nb_function_keys, the number of function keys used by him/her to correct erro-
neous word completion;  

• and Length_of_text is the text length to be typed.  
─ The KSPC (KeyStroke Per Character) generally used by the text entry community 

[11] to compare the performance between prediction systems. 

4.5 Results 

We have measured the effect of the transducer enrichment, daily corpus by daily cor-
pus, by means of the KSR parameter. Two measure sets have been done according the 
two modes of the transducer construction. 

 

Fig. 2. KSR and rate of words outside the lexicon (chronological adding of sub corpora) 

Firstly, the figures (Fig. 2 & Fig. 3) show that there is no effect of the adding mode 
of the sub corpora in the KSR performance. Secondly, we note that for the sub corpus 
1 (Fig. 2) and for the sub corpus 23 (Fig. 3) the KSR is respectively null and negative 
(-0.85) because the transducer has still no representation of words. These two figures 
demonstrate also the great importance of the learning phase to update the lexicon and 
the linguistic representation with the sentence structure. KSR is increasing very 
quickly and then move around 45.75% for the transducer modeling the set of 15 sub 
corpora (Fig. 2).The adding of new sub corpora (from 16 until 33) has quite no effect 
on the KSR. The same effect is observed on the (Fig. 3) (after the consideration of 16 
sub-corpora the KSR is around 44,5).  

The figures (Fig. 2 & Fig. 3) demonstrate also that for a percentage of words not 
available in the lexicon lower than 5% the KSR is quite stable. This suggests us to 
formulate the hypothesis that for a lexicon of 1 000 words, it would be possible to 
obtain a stable KSR average around 45. 
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