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Grammars in various languages of the world dier not so much in the amount
of information one can express but rather in the amount of information one must
express. For example, some languages require the speaker to mark every noun
explicitly as Singular, Dual or Plural whereas other languages let the speaker
choose when to specify number. So far, observations on these dierences have
been largely impressionistic, but a formal measure is needed, e.g., for investigations various questions in psycholinguistics and language contact studies.
Ideally a formalization and comparison of various languages would depart
from a large corpus of parallel text glossed according to the specic categories of
each individual language. We could then proceed as follows to dene a Forced
Grammatical Expressivity (FGE) score. With a large number of languages, the
full collection of glosses approach the limit of what grammars can express. We
now want to measure how much of what can be expressed is expressed in a
specic language. Categories across languages are rarely identical, so it is not
meaningful to simply count the raw number of categories present. But given
the parallelism of the text data, we can easily compute an information theoretic
measure of how much categories across languages overlap (cf. Hammarström and
O'Connor 2013). For example, if a language L1 obligatorily marks Sg/Du/Pl,
L2 marks Sg/Pl and L3 marks none then, by cooccurrence statistics i) Sg and Sg
in L1 and L2 correspond in both directions, ii) Du and Pl in L1 always predict
Pl in L2 while Pl in L2 predicts Du vs Pl in L1 by some amount between 0 and
1, and iii) the categories of L1 and L2 do not correspond to anything in L3 . The
total set of categories in this example is ve {Sg1 , Du1 , P l1 , Sg2 , P l2 }. The
FGE of L1 is full, as it expresses all the categories fully: the three of its own
and the full implications to the two categories of L2 . The FGE of L2 is less,
since it does not predict L1 :s Du1 and P l1 , and the forced expressivity of L3 is
zero, as expected.
However, a resource with glossed text is not presently available even for a
modest collection of languages and text mass. However, a collection of (partial)
bible translations, aligned at the verse-level, is available for some 800 languages1 .
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Given the verse alignment, we can make a word alignment for every pair of languages using the standard EM alignment algorithm from Machine Translation
(implemented in, e.g., GIZA++, see Och and Ney 2003). The word-alignment
essentially provides a crude glossing of one language in the other. With this
pairwise crude glossing, we can approximate the forced-expressivity measure
described in the previous paragraph.
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