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Go Study Statistics!

• from yesterday’s New York Times:



Big Picture
• want results about a sample to generalize to the population
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Big Picture
• want results about a sample to generalize to the population

population
language
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Big Picture
• want results about a sample to generalize to the population

population
f1  m1 m2
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Big Picture
• want results about a sample to generalize to the population

population
theory-based
f1   [VP V NP]
f2    [VP NP V]

sample



Big Picture
• want results about a sample to generalize to the population

– statistical parameters
• sample population
• variance s2 variance σ2

• mean mean µ
• median
• proportion
• mode
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correlation: between more than one
random variable, f(s1,x1,s2,x2)
can use it to compute regression
estimate curve parameters: e.g. line: slope and
                                                   y-intercept
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Big Picture
• want results about a sample to generalize to the population

– good sample
– random (i.i.d.) – avoid bias
– accurate – large sample size
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also do
• Bayesian estimation
• Bootstrapping

hypothesis testing
goodness-of-fit



Question

• What are the successes of statistical
modeling for language?

• Is language too complicated to be
modeled statistically?

• Maybe too complicated to be modeled
with current symbolic tools as well?



Refuting Chomsky
• examples

– (1) colorless green ideas sleep furiously
– (2) furiously sleep ideas green colorless

• Chomsky (1957):
–  . . . It is fair to assume that neither sentence (1) nor (2) (nor

indeed any part of these sentences) has ever occurred in an
English discourse. Hence, in any statistical model for
grammaticalness, these sentences will be ruled out on
identical grounds as equally `remote' from English. Yet (1),
though nonsensical, is grammatical, while (2) is not.

• idea
– (1) is syntactically valid
– (2) is word salad



Refuting Chomsky
• examples

– (1) colorless green ideas sleep furiously
– (2) furiously sleep ideas green colorless

• Statistical Experiment (Pereira 2002)

wiwi-1
bigram language model

200,000 times
as likely!



Statistical Modeling =
State of the Art

www.languageweaver.com
Statistical MT System [Spinoff from USC/ISI work]
• “Language Weaver’s SMTS system is a significant

advancement in the state of the art for machine
translation… and [we] are confident that Language
Weaver has produced the most commercially viable
Arabic translation system available today.”

• Metrics: performance determined by competition
– common test and training data



Statistical Modeling =
State of the Art



Statistical Modeling =
State of the Art

• Is the bar set too low?



Statistical Modeling =
State of the Art

• Example:


