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The 'Language Modeling for Spontaneous Speech' (LMSS)
project team at the 1995 Johns Hopkins Workshop
(\LM'95") devoted its resources to addressing three major
issues: analysis of the baseline Switchboard system, mod-
eling of conversational speech phenomena, and preliminary
investigation of \data bleaching" | a new domain adapta-
tion paradigm.

When analyzing the baseline system, we discovered that a
word missing from the lattice tends to cause up to 3 word
errors, and that such errors are hard to eradicate even with
extremely powerful language models. We quanti�ed the loss
incurred when working from N -best lists as opposed to lat-
tices, and consequently decided to use 1000-best lists. We
learned that doubling the amount of language training data
is likely to reduce the word error rate by no more than 2%.
We experimented with rank histograms as an alternative
measure of modeling progress. We found that a mismatch
between segmentation information in the training and test
data is a signi�cant problem, and that it can be overcome to
some extent by hypothesizing boundaries; linguistic bound-
ries were found to be more informative than acoustic ones.
Segment based error analysis revealed surprisingly that dis-
uent segments are no more error prone than non-disuent
ones, and long segments are no more erroneous than short
ones. Finally, word based error analysis yielded a list of fea-
tures strongly correlated with word error.

In modeling conversational speech phenomena, we concen-
trated on modeling speech disuencies and back-channel
cues. We tried three di�erent approaches to disuency mod-
eling, neither of which reduced the error rate. However, at
least one technique appeared quite successful at automati-
cally annotating disuencies and at extracting conversational
speech phenomena from the data stream without degrading
the quality of the model (the latter is useful for data bleach-
ing -see below). In back-channel modeling, we statistically
characterized the dynamics of a conversation, devised simple
�lters to automatically detect back channel cues, and used
them to partition the training data accordingly.

Finally, we pursued a new paradigm in domain adaptation,
\data bleaching", in which idiosyncracies of data from re-

mote domains are removed so as to make the data statis-
tically closer to the target domain. Data from the tar-
get domain can be similarly \bleached", except that \in-
verse bleaching" must eventually be applied to the resulted
model. We derived a list of conversational speech phenom-
ena that could bene�t from bleaching, and demonstrated the
approach on two of them: substitution of Out-Of-Vocabulary
words from remote domains, and excision of disuencies,
hedge words and avor words from conversational speech.


