CS674, Spring 2002 Lecture Handout, 2/06/02 1. Three paradigms (X is the input random variable, Y the label r.v., θ the parameters of the model):

• Generative models: P_θ(X) • Discriminative models: P_θ(Y |X) • Ad hoc methods (no clear probabilistic interpretation or justification) Typically, small parameter sets are preferred.

2. “Word frequencies are a mine of information, or at least data”. – Timothy C. Bell, John G. Cleary, and Ian H. Witten, Text Compression (henceforth TC), 1990, pg. 83. 3. Word frequencies in the Brown corpus.

3(a) TC, pg. 83: Table 4-2. We would say “bigram” rather than “digram”.

3(b) TC, pg. 85: Figure 4-1, plot of word-frequency data from the Brown corpus.

4. (Negative) exponential vs. power-law, or hyperbolic, distribution. Note the “fat” or “heavy tail” on the latter when plotted on the usual scale.

regular scale log-log scale

5. Zipf’s law: Manning and Schütze 1999, pg. 26: Figure 1.1 (version here produced by editing slides available from http://www-nlp.Stanford.EDU/fsnlp/intro/).

“The graph shows rank on the X-axis versus frequency on the Y-axis, using logarithmic scales. The points correspond to the ranks and frequencies of the words in ... the Brown corpus .... The line is the relationship between rank and frequency predicted by Zipf for k=100,000, that is f × r = 100, 000.”

6. Generating letters from the uniform and unigram distributions (as drawn from the Brown corpus): TC, pg. 80.

7. Rank-frequency graph for data generated from the unigram distribution on letters, together with a Zipf’s law curve: TC, pg. 90: