Artificial Intelligence

Fall 2007
Homework #3
(1) Consider the already somewhat augmented grammar ε1 (the grammar we went over in class, and shown in the bottom half of Figure 22.11, that uses augmentations to distinguish between subjective and objective noun phrases).  The grammar still allows sentences such as "The wumpus stink", "The wumpus are dead", "The wumpuses stinks", and "The wumpuses is dead".  I am as assuming that the plural of "wumpus" is "wumpuses", but these sentences are still wrong, because they use plural nouns with singular verbs or vice versa.  Starting with grammar ε1, add additional augmentations involving a variable called number that can take the values Plural or Singular to handle this type of subject/verb agreement.  Only show the rules that need to change.  (You may need to add back a few rules from the lexicon for ε0, shown in Figure 22.3, or the grammar for ε0, shown in Figure 22.4, that did not need to change for ε1.)  (25 points)
(2) Consider the grammar ε0, given in Figure 22.4 of the text, and the associated lexicon given in Figure 22.3.  (25 points)
Assume that verbs have multiple tenses, and since "shoot" is an acceptable verb, so is "shoots".

Now consider the sentence:  "The agent shoots the wumpus in the pit."

Show that this sentence is legal but ambiguous according to the provided grammar.  Do this by drawing two legal parse trees for the sentence, and explain meaning associated with each parse tree.

(3) Briefly answer the following questions related to statistical natural language processing (50 points):

(a) Suppose that "ice cream" becomes a very popular Google search.  In an attempt to fool the search engine and generate hits, let's say someone places the term "ice cream" all over his or her web page.  Why won't this work?

(b) Consider a web search engine that uses a strict "bag of words" approach.  Come up with two queries that would return exactly the same results for which this would clearly be the wrong behavior.

(c) Name four important applications of text categorization.
(d) How was the method that Mosteller and Wallace used for authorship attribution, regarding the disputed Federalist papers, interestingly different from other text categorization approaches?

(e) Name four reasons that statistical machine translation is difficult.
