
PatternMatching Method Correlation
Probabilistic PhonemeModel 0.45
Phoneme EditDistance 0.54
Probabilistic SyllableModel 0.55
SAPS-L 0.53
Simple EditDistance 0.51

Table 3. Correlation between misheard query length and
reciprocal rank of correct answer returned. The positive
correlations indicate that longer queries are more likely to
have the correct lyric ranked higher, though this effect is
least pronounced for the probabilistic phoneme model.

from �nding the correct matches for many misheard lyrics
stems from the short length of such queries. Some of
these include “chew the bug” for “jitterbug,” “can of tuna”
for “can't hurt you now,” “rhubarb” for “move out”, and
“wow thing” for “wild thing.” While these tend to be fairly
similar to their correct counterparts, their short length
makes it much easier to �nd exact partial matches which
score highly enough to balance the dissimilar remaining
portions. Though the models are trained on mishearing,
most misheard lyrics tend to have parts heard correctly, so
matching identical phonemes will usually give the highest
scores. For all methods, longer queries were more likely
to have their correct lyrics found in the top 10, resulting in
a positive correlation between the length of the query and
the reciprocal rank of the correct result. Table 3 details
these correlations for the different algorithms. Note that
this correlation is smallest for the probabilistic phoneme
model: it is the least fragile in this way.

5.2 Running Time

The current implementation of the search algorithm is an
exhaustive dynamic programming search over the entire
collection of lyrics, resulting in O(mn) computing com-
plexity per query, wherem is the length of the query and
n is the size of the collection. This would likely not be
feasible in a commercial application due to the long search
time required (about 3 seconds per query on a 1.6 GHz
laptop). Xu et al. [3] did demonstrate the effectiveness
of using n-gram indexing to reduce the running time by
pre-computing the distances from 90% of all syllable 3-
grams in their collection and pruning off the most dissimi-
lar lyrics. However, this is simpler with Japanese pronun-
ciation than English due to the relatively limited number
of possible syllables. Determining the effectiveness of En-
glish phonemen-gram indexing while balancing speed, ac-
curacy, and memory use remains an open problem.

6. CONCLUSION

We introduce a probabilistic model of mishearing based
on phoneme confusion frequencies calculated from align-
ments of actual misheard lyrics with their correct coun-
terparts. Using this model's likelihood scores to perform
phoneme alignment pattern matching, we were better able

to �nd the correct lyric from a collection given a misheard
lyric query. Tested on 146 misheard lyric queries with
correct target lyrics in a collection of 2,345 songs, the
probabilistic phoneme model produces a Mean Reciprocal
Rank of 0.774 and �nds up to 8% more correct lyrics than
the previous best method, phoneme edit distance, which
achieves an MRR of 0.709.
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