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Semi-supervised learning

m Supervised learning requires labelled training data
m What if we don't have enough labelled data?

m For a probabilistic classifier we can apply EM
m Use available training data to assign initial probabilities

m Label the rest of the data using this model — fractional labels

m Add up counts and re-estimate the parameters
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Semi-supervised topic classification

m Each document is a multiset or bag of words over a vocabulary
V:{Wl,WQ,...,Wm}

Each topic ¢ has probability Pr(c)

m Each word w; € V has conditional probability Pr(w; | ¢;), for ¢; € C
m Note that Z Pr(wi|¢)=1
i=1
m Assume document length is independent of the class

m Only a small subset of documents is labelled

m Use this subset for initial estimate of Pr(c), Pr(w; | ¢;)
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Semi-supervised topic classification

m Current model Pr(c), Pr(w; | ¢j)

m Compute Pr(c; | d) for each unlabelled document d
m Normally we assign the maximum among these as the class for d

m Here we keep fractional values

Pr(c; | D
m Recompute Pr(cj) _ ZdeD |Dr?CJ | D)

m For labelled d, Pr(c; | d) € {0,1}

m For unlabelled d, Pr(c; | d) is fractional value computed from current parameters

m Recompute Pr(w; | ¢j) — fraction of occurrences of w; in documents labelled ¢;
m njy — occurrences of w; in d

m Pr(w;]|¢)= Dgcp Mid Pr(ci | d)
R ET:l ZdeD Ny Pr(c | d)
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m Use EM to bootstrap model from limited labelled data
m Compute initial parameters from labelled data

m Extrapolate (fractional) labels to remaining data

Recompute the parameters and iterate

m Fractional classification is important to apply EM
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