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MSCI 541 - HW2 
Assigned February 4, 2014 (Note: Reading week is Feb 17-21, and the instructor will away that week.) 
Due: noon, Tuesday, February 25, 2014, in the 541/720 dropboxes both in CPH/E2 and in UW-Learn. 


Introduction 
In this homework, you will gain practice with the evaluation of search engine rankings.   You will need to 
write code to compute the evaluation measures.  You may use existing statistical software to perform 
the statistical significance tests. 


Data 
You will investigate the performance of several retrieval systems for the 45 topics of HW1 and the 
LATimes collection.  Each system's results are contained in a results file.  These are plain text files of the 
format you produced in HW1 with one change: column 2 is Q0 and not 0.  To my surprise, I made a 
mistake in the file specification.   I have uploaded these result files to UW-Learn as a zip. 


I have produced a file that contains the relevance judgments for you to use:  


 LA-only.trec8-401.450.minus413-423-437-444-447.txt. 


This file is known as a qrels file.  In this file, there are 4 whitespace separated columns: 


 topicID ignore docno judgment 


The columns are: 


topicID: an integer value in the range [401,450] 


ignore: a column to ignore. 


docno: the document's docno 


judgment: the NIST assessor judgment.  If judgment is 0, the document was judged non-relevant to the 
search topic.  If the judgment is > 0, then the document was judged to be relevant to the search topic.   
The qrels file is uploaded to UW-Learn as part of the zip. 


Notes 
You should compute 𝐷𝐶𝐺@𝑘 as: 


𝐷𝐶𝐺@𝑘 = �
𝐺(𝑖)


log2(𝑖 + 1)


𝑘


𝑖=1


 


where 𝐺(𝑖) is the gain at rank 𝑖, and 𝑘 is the maximum rank to accumulate gain up to.  Let 𝐺(𝑖) be 1 
when the document at rank i is relevant and 0 otherwise.  You should compute 𝑁𝐷𝐶𝐺@𝑘 as: 


𝑁𝐷𝐶𝐺@𝑘 =
𝐷𝐶𝐺@𝑘
𝐼𝐷𝐶𝐺@𝑘


 


where 𝑘 is the rank and 𝐼𝐷𝐶𝐺@𝑘 is the value of 𝐷𝐶𝐺@𝑘 for an ideal ranking.  In the course textbook, 
see pages 320-321 for an explanation of an ideal ranking. 








Treat all unjudged documents as non-relevant. 


Heads Up 
Some of the results files may: 


1. Be in an improper format.  If so, your program should report that the file is incorrectly 
formatted.  Note these bad runs in your report.  Do not analyze these runs. 


2. May be missing results for a topic, or might have extra topics.  It is OKAY to have no results for a 
topic.  On each of the measures in this homework, have no results for a topic will result in a 
score of 0 for that topic.  Having extra topics is okay.  Ignore extra topics. 


3. Results files may not be sorted, etc.  You should be sure to sort each topic's results by the score.  
You should ignore the rank.  Break ties in ranking using the docno (lexicographical order). 


Tasks 
1. Write a program to report the per topic evaluation score and the average topic evaluation score 


for a given results file and qrels file for the following effective measures: 
a. Average Precision.  Relevant documents not returned in the top 1000 should be treated 


as being at rank infinity, i.e. they should have a precision at rank infinity of zero. 
b. NDCG@1000. 
c. NDCG@10. 
d. DCG@1000. 
e. DCG@10. 
f. Precision@10. 


2. Your program must take as input the qrels as given and result files in the format specified above.  
Your program should output the scores in some nice format that is readable by humans.  It 
should report the runTag of the results file and the per topic scores for each of the measures as 
well as the overall averages. 


3. You should then analyze the supplied results files and report on their performance differences 
for the 6 measures.   


4. Finally, for each measure: 
a. Determine which 2 runs have the highest quality. 
b. Measure the statistical significance of the difference between the best run and the next 


best run.   You must report the p-value.  You must utilize a two-sided paired statistical 
test.  You must report the test used.  


What to Turn In  
1. Write a short report (approximately 5-10 pages) detailing: 


a. Introduction.  Brief introduction about the assignment. 
b. Methods and Materials.  Please explain the measures used at a level that demonstrates 


your understanding of the measure.   It is not sufficient to say "I computed average 
precision."  In other words, it is important to provide formulas or other forms of 
expressing the measure that makes it crystal clear to the reader of your report how you 
calculated the measure.   Name the statistical significance test employed.  Please explain 








any other important details needed to produce your results (topics, document 
collection, maximum number of results returned for each topic, etc.).   


c. Results.  Evaluation measures.  Show at a minimum the average of each measure for 
each run in a table and show the p-value comparisons of the best 2 runs for each 
measure. 


d. A discussion of your results.  Do the measures all tell you the same thing, i.e. are some 
retrieval methods better on some measures than on others?  What can you say about 
why one run is better than another or not better?  Do the best two runs always have 
statistically significant difference in performance?   Are there per-topic performance 
differences that are significantly different than the overall mean difference in 
performance?  Etc.  Really try to get at what the different metrics might be telling you or 
not telling you about quality differences between these runs. 


e. Any implementation issues encountered as part of completing this project. 
f. Conclusion.  Brief conclusion about the assignment. 
g. Acknowledgments.  Did anyone help you with this assignment?  Thank and explain the 


contributions of others. 
h. References.  A bibliography if needed. 


2. Provide a copy of the output of your program running on the okapi.results, 
msmuckerAND.results, and msmuckerOR.results files. 


3. Print all source code. 
4. Staple together your report, the 3 outputs (okapi, msmuckerAND, msmuckerOR), and the source 


code and hand it in to the CPH/E2 dropbox. 
5. Create a zip file with your source code, the results files, and the output produced by your 


program for the results files.   Upload this zip file to the dropbox in Learn. 


Use of Existing Code Etc. 
You may program in your language of choice.  You must work alone on this assignment except that you 
may openly discuss design choices and the homework with anyone.  You may use any code that you are 
legally allowed to use for non-commercial purposes excluding code:  


1. written by classmates, and 
 


2. you may not take code from any existing evaluation program, e.g. trec_eval.  You may use 
trec_eval   or other software to test your code, but you may not use it to produce values.   


and you must carefully acknowledge all code that you have not written yourself.    You may not use 
code written by any other 541/720 student.  Please see the course outline for general academic 
honesty guidelines. 


  








Marking 
I will mark your report based on the quality of the writing, analysis, and correctness of your results.  
Please describe your methods clearly, and please discuss your results in-depth.  I will use the following 
rubric (total points 10): 


What 0 1 2 3 
Methods - Clarity (0-2) muddy not crystal clear  
Results - Correctness (0-2) missing or 


completely 
wrong 


many issues or a 
major issue 


minor 
issues 


no 
issues 


Discussion - Insight (0-3) missing or 
poor 


ok good excellent 


Presentation quality including 
writing (0-2) 


poor some issues ok  


Total (out of 10)  
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