LBSC 796/INFM 718R Exam

December 17, 2007
You have 2 hours to complete this exam, which will begin after we have read through it together. You may use any materials that you have brought to class and any computer that you have with you. You may not to communicate with any other person during this exam (except the professor or teaching assistant, of course!), either in person or using an electronic means. You may enter your answers into the exam booklet that we provide or you may prepare your exam on a computer and email it to the professor.  Additional time will not be allowed in the event of system failures, so if you choose to use a computer you bear that risk.  This exam will be posted on the Web once all registered students have completed it. It would be a violation of academic integrity to discuss any aspect of this exam with, or in the presence of, any person who did not take it at the same time you did, until the exam is posted.
Please answer only as many questions as we ask for.  If you answer more, we will grade them in the order you write the answers until we have the number requested and then stop.  Each question (other than the question about your name) is worth 50 points, for a total of 100 points.

After completing the examination, please handwrite and sign the following honor pledge on the cover of your exam booklet: “I pledge on my honor that I have not given or received any unauthorized assistance on this examination.”

Course Goals (from the Web page)
· Appreciate the capabilities and limitations of information retrieval systems. 

· Understand the design and implementation of retrieval systems for text and other media. 

· Evaluate the performance of an information retrieval system. 

· Identify current research problems in information retrieval. 

0. (0 points) What is your name?

Answer two of the following four questions:

1. (50 points) 

a. Create the term frequency matrix for the four document titles below:

· Doc 1: Stress Management: An Integrated Approach to Therapy

· Doc 2: Passing Exams: Advice for Maximum Success and Minimum Stress 

· Doc 3: Stress Fractures: Advice and Encouragement for Handling your Fast-Paced Life  

· Doc 4: Advising Parents on Fractures in Children
In building this matrix you should remove obvious stopwords (you may choose how to do this), the indexed units should be stems of individual words (which you can define in any sensible way), all of which should be converted to lower case. You should apply stemming by hand, consistently truncating words at any reasonable point. Your term-by-document matrix should have one row for each unique term and one column for each document. The entry in each cell should be the number of occurrences of the term that is associated with the element's row in the document that is associated with the element's column. You may leave elements for which the value is zero blank if you like or you may place a zero there. Turn in this matrix.

b. Build a corresponding matrix of Okapi BM-25 weights.  Show your work.
c. Use the matrix from part (b) to rank order the documents with respect to the following queries:

· stress fractures in children and young adults

· success therapy

2. (50 points) A great many uses of information retrieval systems (e.g., for Web search) place a premium on high precision, but some users need high recall.  Consider the case of lawyers for Enron, who have been told by the court to turn over all email messages that are related to energy regulation, but who do not wish to simply turn over all email messages held by the firm.  Describe:

(a) the design of an interactive information retrieval system that is optimized to help them accomplish that task, and 
(b) the process by which that system would be used to maximize recall for this application.  
Points will be awarded for design features that tend to improve recall and for descriptions of how the system can best be used to maximize recall.  It is not possible to get full credit without addressing both parts of the question, but you do not need to make an equal number of comments for each.

3. (50 points) Recall and precision (and their harmonic mean, the F Measure) are often used to evaluate information retrieval systems.  Information filtering systems (e.g., spam filtering, parental control, or topic-based alerting systems) often instead use “miss rate” and “false alarm rate” as evaluation measures (along with their weighted arithmetic mean, which they call “cost,” when a single value is needed).  The definitions are:
Miss rate = (relevant missed) / (total relevant)

False alarm rate = (non-relevant retrieved) / (total retrieved)
Cost = a * (miss rate) + (1-a) * (false alarm rate)

Explain:

(a) how these measures are related to our more familiar recall, precision, and F measures (i.e., in what ways are they similar, and in what ways are they different?), and 
(b) for the differences you note, explain what effect those differences might have on the way you would use evaluation measures to help choose between alternative system designs.  In other words, how might using cost rather than F change which system looks better to you?
4. (50 points) The Queens public library system in New York City serves the most linguistically diverse population in the United States, with more than 30 languages spoken in a significant number of homes in that county.  Describe the design of an information retrieval system that would allow people to issue queries in a language of their choice to search that library’s online catalog for (only) English-language materials.  For full credit, your system must balance affordability with search quality, and you must describe the processing both at indexing time and at query time.

