INST 734 Final Exam

Examination period: December 15-20, 2014
You have 3 hours (180 minutes) to complete this exam, which begins when you first open this file. You may use any materials, whether physical or online, that (you reasonably believe) existed before the start of the examination period (7 AM on December 15). You may not communicate with any other person between the time you first open this file and the time you turn in your exam.  To be clear, this means you can’t send or receive email, you can’t answer the phone, and you can’t talk to members of your family or anyone else, in person or in any other way.  
You may write your answers on paper and scan them or you may create a file on your computer using any software whose results I can read (Word, PDF, …).  If you elect to create a file, you can edit this document to add your answers, of you can create a new document and just indicate your name, the start and end times, and which questions you are answering.  The exam must be submitted within 3 hours after you first open this file, and no later than 11:59 PM on Saturday, December 20, 2014.  The exam must be submitted using ELMS, but you may email it to oard@umd.edu if you have trouble uploading it to ELMS (or if you also want me to get it that way just as a backup).  Additional time will not be allowed in the event of system failures, so be careful to save your file often.  
This exam will be posted on the Web once all registered students have completed it. Once you (or the other person) has opened this file, it would be a violation of academic integrity to discuss any aspect of this exam with, or in the presence of, any person before the exam is posted to the Web.
Please answer only as many questions as the exam asks for.  If you answer more questions, I will grade your answers in the order you write them, up to the number requested.  For each question, I have indicated the expected length of an answer, but shorter or longer answers that are complete and correct will receive full credit.  If you find part of a question to be confusing, explain your confusion and state any assumptions that you make that allow you to write an answer.  When grading, I will consider any reasonable confusion (that I caused!) and that you clearly explain.
A total of 100 points are available on this exam.  Each question is worth the indicated number of points.  You do not need to answer the questions in order.  You should plan your time to maximize the number of points that you receive!
After completing the examination, please hand type (or hand write) the following statement into the file you submit: “I pledge on my honor that I have not given or received any unauthorized assistance on this examination.”  The use of cut-and-paste to enter this statement is not allowed.
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. 
Everyone must answer all three parts of question 0!

0. (0 points) 
a. What is your name?

b. What date and time did you start this exam (by opening the file for the first time)?

c. What date and time did you end this exam (by submitting it using ELMS)?

Everyone must answer all parts of question 1:
1. (20 points) Web search engines have access to two things that have never previously been available at large scale: billions of queries, and billions of clicks on some of the documents that they offer to their users in response to those queries.  Explain how the search engine companies can use these unprecedented sources of evidence from past queries and past clicks to make their search engines better at giving users what they will likely want to see in response to future queries.  A complete answer to this question should introduce some general idea(s) and then for each general idea explain how that idea can actually be implemented.  You should be able to answer this question in a half a page or so of writing.
Answer all parts of any two of the following four numbered questions:

2. (40 points) Describe the design of a system that would allow one person’s lifelog to be used as a query to find “similar” people in a collection of lifelogs.  You should presume that each lifelog includes a year or more of all of the information that can be recorded by a typical smartphone (what number they called, how long they spoke, what SMS messages they sent and received, all of the email that they sent and received from any email account that is accessed using their phone, where they have been at what times (based on GPS, cell towers, or WiFi signals), who else is near them at specific times (based on Bluetooth), whether they are walking, running, standing, or sitting at each time (based on the accelerometer in the phone), which way they are facing at each time (based on the compass in the phone), and any pictures or video that they have taken (do not assume that they are continuously recording audio or images using some special device – assume only what a typical smartphone that is usually in their pocket could record).  Your system should allow searchers to say what kinds of similarity they are looking for (similar interests, similar activities, similar friends, similar travel history, …) and it should provide a ranked list of similar people, along with some information about each person that would allow the searcher to recognize which of the recommended people they would like to actually meet).  Your system should include an index so that searches will be fast (e.g., faster than one second).  You should describe the query language of your system, the way the index is built, how ranking is done, and what results are displayed.  You should be able to answer this question in a page or so of writing.
3. (40 points) Answer all three parts of this question.  You may turn in a spreadsheet with your exam if you wish, but you should at least explain your computations in the document that contains your other answers.  This will probably only take you a few lines of text (plus, of course, the details of your computations).
a. (5 points) Create the term frequency matrix for the four document titles following each number and period below (the number is the document number):


1. Taking a bite out of Apple: Stock price falls five percent

2. Apple reduces price of new phone; critics rave

3. Price of new MacBook rises in Japan due to weak Yen

4. Have a yen for fruit -- apples are sure to satisfy!
In building this matrix use spaces or punctuation to separate terms, stem words by removing only the three most common endings (s, ed, ing), convert everything to lower case, and do not remove stopwords. 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. (25 points) Build a corresponding matrix of BM25 term weights for each term in each document.  Show your work.  Again, you can leave 0 values blank if you wish.  Use the BM25 formula from module 3, lecture 2, slide 15 (which is a simplified formula for BM25 for the special case in which k1=1.2 and b=0.75).  Note that in BM25 the length normalization is performed as a part of the term weighting, so you do not need to (and should not!) divide your term weights by the square root of the sum of the squares (as you would for cosine length normalization with TF*IDF).  Turn in this matrix.
c. (10 points) Use the matrix from part (b) to rank order the documents with respect to the following query:


Apple phone price
Show your work, and turn in the resulting ranked list (as a rank ordered list if document numbers, with the highest-scoring document listed first).

4. (40 points) When building a test collection, one challenge is deciding which documents to judge for relevance.  This choice has to be made separately for each topic.  A typical test collection might have 50 topics and a million documents, so it is simply not possible to record a relevance judgment for every document for every topic.  If our relevance judgment budget allows us to perform a total of 20,000 relevance judgments (i.e., an average of 400 judgments per topic) then we need some way of selecting which documents to judge for relevance to each query.  Describe one good way of making this selection, and then explain why the way you have selected will still allow us to compare alternative system designs in a way that is insightful (i.e., that can tell which system is better) and repeatable (i.e., that will give the same results every time the same pair of systems are compared).  To answer this question well, you will need to explain how unjudged documents affect the computation of the evaluation measure that you have chosen to focus on.  Provide a reference to the published literature to support your claim that the method you describe is a good one.  You should be able to answer this question in a page or so of writing.
5. (40 points) Describe the design of a user study in which we want to compare two interactive systems for searching a library catalog, one of which allows the users to search the full text of the books (but not the catalog records) and the other of which allows the users to search the catalog records (but not the full text).  Assume that both systems can search the same set of books.  Describe the design of a study in which the goal is to determine which of the two systems is most useful to engineering professors (where by “most useful” I mean that they do better at finding what they are looking for when using that system).  Explain how many users (i.e., engineering professors) will you need to participate in your study for you to get reasonably reliable results, what you will ask each of them to do, what data you will collect, how you will analyze your results, and what evaluation measures you will use to present those results in the report on your study. You should be able to answer this question in a page or so of writing.
Don’t forget to hand type (or hand write) the honor pledge after you finish the exam.

------------------------------------------- End ---------------------------------------------
