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Reading the literature on machine translation, one can find a number of
criteria mentioned as significant when evaluating the worth of a transfer for-
malism; among these are expressiveness, simplicity, generality, reversibility,
language-independence, monotonicity and compositionality.  Unfortunately,
one soon learns, when trying to convince others of the worth of one’s own
approach, that most of these are not easy to measure objectively, if they are
not absolute properties of the formalism. (In particular, a pure unification-
based formalism is guaranteed to be monotonic). To say, for example, that a
formalism is “good” from the point of view of expressiveness, and then back
this up with five carefully-chosen examples, is not really to say very much.

However, compositionality is an important exception. Here, we will de-
scribe a simple method for evaluating the compositionality of a transfer-based
MT system, and give an example of its use in the context of the BCI (Bidirec-
tional Conversation Interpreter), an interactive transfer-based bidirectional
system currently being developed in a co-operation between SICS and SRI
Cambridge. The main components of the BCI are English and Swedish ver-
sions of the SRI Core Language Engine, transfer taking place at the level of
Quasi Logical Form (QLF); the transfer formalism is unification-based and
bidirectional.

For compositionality to be a meaningful notion in the first place, it must
be possible for transfer rules to apply to partial structures. These structures
can consequently occur in different contexts; other transfer rules will apply to
the contexts. The question is the extent to which particular combinations of
rules and contexts give rise to special problems. In a perfectly compositional
system, this will never happen; however, it seems a safe bet to guess that no
such system exists today. What we want is a method which measures how
closely we approach the compositional ideal.

Our first step in this direction has been the construction of composition-
ality tables, in which a set of rules and a set of contexts are systematically
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combined in all possible meaningful combinations. In the following three dia-
grams, we give an example of such a table for the current version of the BCI.
Table 1 gives a set of rules, which exemplify six common types of complex
transfer. Table 2 gives a set of twelve common types of context in which the
constructions referred to by the rules can occur. Finally, Table 3 summarizes
the results of testing the various possible combinations. Each square in the
table consists of two entries, the first for the Swedish-English, and the sec-
ond for the English-Swedish direction. The entries are to be interpreted as
follows:

* NA means that the combination was not applicable, i.e. that the
contraction referred to by the rule cannot occur in this context.

* OK means that analysis, transfer and generation all functioned cor-
rectly, without any extra rule being necessary to deal with the partic-
ular context.

* Swe/Eng grammar means that processing (either analysis or gener-
ation) failed due to a shortcoming in that language’s grammar and/or
lexicon.

* transfer fails means that the transfer component was unable to make
a correct transfer.

 All other entries are names of rules needed to deal with special combi-
nations of rule and context. For this table, only three extra rules were
needed: pres-not, which adjusts the relative scope of the operators
for negation and the present tense; past-not, which performs a similar
function for the past tense; and pres-mod, which rescopes VP modi-
fiers with respect to the present tense operator. No more than one rule
is needed to deal with any single example.

At the workshop, we would discuss in more detail the use of this technique,
and our experiences in using it to debug and develop the BCI.
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