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Topic Segmentation Poster Overview Quality Criterion: CoAP

[Beeferman et al., ’99]

¥ ...this protest has brought out thousands of serbs calli

for the end of the milosevic regime. opposition leaders
are conbdent milosevicOs days in power are numlusre
capitol hill tonight the senate approved 600,000 visas
skilled high technology workers...

¥ We address twoprimary questions

1. Can we segment spoken language by topic even wi
Imperfect transcriptions?

2. What is a good guality measure for segmentation
algorithms?

¥ Motivatiorn existing quality measures are not optimal reference [mmomon = ‘ E—— — ‘ nnnnnnnnnnnnnnnnnn .

¥ Evaluate boundary placement, not topical closenes:

¥ Not well suited for topical segmentation of speech
¥ In this poster, we present

¥ A new and general topical similarity score

¥ A topic segmentation quality measutizat overcomes
limitations of previous criteria

¥ New discriminativealgorithms for topic segmentation
of speech and text
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This is a long long utterance

A ok

Utterance.

® Move sliding window across text, measure fraction of
agreements between reference and hypothesis

® Limitations

® Does not take word content into account

® Very dependent on window size

® Incompletely defined for speech case
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Similarity Score

¥ Similarity for words: co-occurrence in a large corgus
Cr (Xy)

;si'sn()_(,_y) ~ Cr()CT (Y) ¥ R=(ry,...,ry) andH =(hy,...,h;) are reference and
¥ Two segments, £ hypothesis segments, respectiveI%/ X | A i
K(ab= Ca(W1) Co(W2)Sim(wy, W) ¥ New quality measure TOM(R,H)= —=g/** o oo (1) A Nl \A |
wawan : =12 QD) MR IMALIIS

¥ Normalize:

Koo (ah) = L&D

K(a,aK (b,
¥ Well behaved: range [0,1] amd,o,m(a,a) = 1
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New Quality Criterion

refe re I l C e This is a long long long utterance. This is a long utterance. ‘ This is a long nce

¥ Q(i,j ): indicator, one if reference segmeint overlaps wit
hypothesis segmernt

¥ Spurious and missing segmentations penalized (a la Ci
¥ Word content of overlapping segments included in sc

¥ Can use similarity scores other th&Rom
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Ground Truth Comparisor

¥ Plot ofK norm (Wi, Wiss ), blue lines: reference boundarie
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Window Similarity
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Segmentation Algorithm
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¥ Given a set of observationms, .. ., Xm ! X and mappil ¥ HTMM: hidden topic Markov | inputtype| Algorithm| _Quality Measure
. . . Into feature spac&space# F , Pnd compact descriptionr model[Gruber et al. O07] CoAP | TCM
¥ A generic algorithm: window word counts, evaluate HTMM | 66.9% | 72.6%
similarity, topic boundaries where similarity is small ¥ Sphere separates the bulk of the observations from th ¥ TDT corpus of speech and Text Sim | 72.0% | 75.0%
_ . . outliers[Tax and Duin 099, Schslkopf O01] text news SV | 706% ) rrr
¥3Wi = {_Xi" S+l v+ oo ,Xi_} : window of size! | HTMM | 65.0% | 61.5%
¥ Our algorithm: use new similarity measuge L Rt i€ : ¥ 1314 training, 69 test,and 41 | onebest| sim | coa%] ozev
: orm FRAERTC sv | 686%| 66.0%
subjectto $ (x;) %c$ & R2+ &, &' Ofori! [1,m] development news streams IV R

. = W ={i:s ¥ . . .
¥ Letsi = Knorm (Wi, Wi+1), boundary seb= {i:s; < !} ¥ Solution and dual form very similar to that Of.S\J/ ¥ Use lattice information Counts | Sim | 59.4% | 63.4%
¥ For robustness, look for local minima, S Y (Counts and Conbdence) R e
b={i:si<!! s =rmin(s,i"#"/2% i+ #/2%9)} ¥ To compare the OtrueO conter_lt of two vylndows, comg ¥ Compare with new algorithm  [cormencl_sm | 0.7% | c3e
rmin(s,i,j ) =min(si,..., S) shortest distance between their respective spheres sV | 69.2% | 66.8%

Removing Outliers/Noise
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Experiments

(Sim and SV)
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