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1. Introduction
Operator services represents one of the major costs of telephone
companies. Two components make up the bulk of these costs: toll and

assist (TA) and directory assistance (DA). Speech recognition technology

was first applied to operator services in TA with automated alternate
billing service (AABS) in May 1989 in Grand Rapids, Michigan (Lennig,
1990). Since then, AABS has been deployed all across the United States
and Canada and is saving hundreds of millions of dollars a year.

Now that most of TA has been automated by AABS, the largest remaining
opportunity for automation of operator services using interactive voice
technology is in DA. In terms of the speech recognition technology
required, DA represents a far greater challenge than TA.

Whereas TA required an accurate, robust yes/no/oui/non recognizer with
excellent rejection characteristics, automation of DA will require
recognition of thousands of locality names and potentially hundreds of
thousands of listing names. In addition to advances in speech recognition,
DA automation will require the ability to carry on an intelligent dialog
with the caller to narrow the database search output to a single listing.

Although the challenges of DA automation are great, progress in speech
recognition technology is accelerating (Lennig et al., 1992), and the
coalescence of natural language processing with speech recognition is
beginning to bear fruit in spontaneous speech understanding systems
(Kubala et al., 1992). The holy grail, complete automation of a high
percentage of DA calls, appears realizable by the end of the decade.

This paper describes plans for a Bell Canada technology trial of automated
bilingual directory assistance (ABDA) using speech recognition. The trial
is to be held in Hull, Quebec and is scheduled to begin in October 1992.

The purpose of the ABDA trial is to test the applicability of speech
recognition technology developed at Bell-Northern Research to the
problem of directory assistance (DA) automation. The trial system, which
will be used by Bell Canada’s public customers beginning in November
1992, must be able to accommodate both French and English speaking

1 e
callers.



2. Subscriber View of ABDA Trial: Voice Dialog
From the subscribers point of view, a typical call interaction with the
ABDA system will sound something like the dialog shown in Table 1.
Several variants on these prompts have been recorded and will be used
experimentally in the trial to determine the best wording. The recording
was done using professional actress who is compound bilingual in English
and French, i.e., speaks both languages with no trace of a foreign accent in
either language.

Table 1. Typical customer dialog with ABDA for front end cali
automation.

Automated DA tem 411 11
Ici I'Assistance-annuaire Bell. This is Bell '
Directory Assistance. Pour obtenir le service  English.
en francais, dites francgais. For service in
English, say English.

For what city? Montreal.
Do you want a business listing? Yes.
What is the name? ' Kodak Canada

Thank you. Please hold for operator
assistance.

3. Phases of the Trial
As the trial progresses, speech recognition is used more and more. In the
first phase, speech recognition is only used for language selection. City
and listing name are simply recorded, stored, and played to the operator
later, thus saving all the prompting time.

In a second phase, speech recognition will be used both for language and
locality selection. The change from phase 1 to phase 2 is transparent to the
caller.



Phase 3 consists of deflecting calls for customers requesting DA for a
locality outside of the 819 area code. The system will inform customer to
dial 1, the area code in which DA is being requested, followed by 555-
1212. These calls will be completed without operators intervention.

The search type prompt, “Do you want a business listing?”, is not
introduced until phase 4. The activation of the prompt is transparent to
operators, because no speech recognition is applied on customer's
responses. Since such a question does not occur in current DA practice,
and since the user is not used to such a question, it is difficult to predict
how well the caller will respond, therefore the purpose of this phase is to
evaluate customer acceptance and comprehension of the prompt. Since
about 70% of DA queries are for business listings (and only about 5% for
government listings), the yes/no question format appears most appropriate.
An alternative form of the same question would be: “Do you want a
business, residence, or government listing?”.

In phase 5 speech recognition will be applied on the subscriber's response
to the search type prompt and the recognition result presented to the
operator completing the call. The search type question introduction is in
preparation to phase 6, in which we will experiment with automatic
recognition of the most frequently requested business names. Since the
frequency distribution of businesses requested is thought to be highly
nonuniform, a relatively small number of business names may cover a
large number of requests. A crucial property of a recognizer functioning
in such an environment is a good rejection capability. We are currently
extending some of the rejection techniques we developed for AABS
(Lennig, 1992).

4. Flexible Vocabulary Recognition
The ABDA trial is based on new speech recognition technology called
flexible vocabulary recognition (FVR). The main feature of FVR is that
new words can be added to the vocabulary simply by specifying their
phonemic transcriptions without any need to collect speech tokens of the
new word. We have conducted speaker-independent, vocabulary
independent experiments using FVR in which training and test sets not only
had disjunct speaker sets but also disjunct vocabularies. Details are
described in an accompanying paper in this conference (Lennig et al.,
1992).
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