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Introduction

Designing a search engine to retrieve relevant documents with a high degree of precision is a task that requires analysis of language components, document structure, and query formulation. My focus in this paper is on the precision values given per number of documents retrieved (P5...P1000). I wanted to find out how precision varied with different query formulations and with or without stemming.
Methodology

First, I tried multiple, one to three word queries with and without the Porter stemmer. My first query for each topic was to place the keywords given in the search box. For example, the first topic in the assignment was “organic soil enhancement.” I typed that phrase into the search box and ran tests with and without the Porter stemmer. Thereafter, I continued within the same topic but modified the search query to use a phrase that was synonymous. My next two queries in the soil enhancement category were “adding natural nutrients,” and “fertilizing without chemicals.” For the next topic, my queries were “osteoporosis,” “bone loss,” and “brittle bones.” I typed “UV damage, eyes” and “sun’s effect, eyes” as queries for the UV damage topic. Within heroic acts, my queries were “heroic acts” and “courageous feats.” 
My next tactic was to experiment with natural language-styled queries. Each query was phrased in the form of a question. For organic soil enhancement the query was “What are some organic ways to enhance the soil?”. For osteoporosis I asked, “How can I prevent bone loss?”. Regarding UV damage the query was “How can UV light affect my eyes?”. The heroic acts NL query was “What makes a person a hero?”.
Results and Discussion
Soil Enhancement Queries
The two queries that were most effective were the stemmed “organic soil enhancement” (the pink series) and the stemmed “fertilizing without chemicals” (rust colored series) query. The second query performed the better of the two overall. The next best query was “organic soil enhancement” without the stemmer. My two “adding natural nutrients” queries did very poorly—returning no relevant results. (See Chart 1.)
The query “organic soil enhancement” yielded 23 out of 29 relevant results both with and without the Porter stemmer. I then tried two different, synonymous three-word queries. The “adding natural nutrients” query gave me 11 relevant documents retrieved without the Porter stemmer and 13 relevant documents with the stemmer. The next query, “fertilizing without chemicals,” returned two significantly different sets of results. Without the Porter stemmer, the query returned only four relevant documents; with the stemmer, 20 came back relevant. When I compared precision values with and without the Porter stemmer, I found that the results using the stemmer returned higher levels of relevant documents.
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Chart 1
Osteoporosis Queries

Both with and without the Porter stemmer, I entered queries for osteoporosis. The first query term was simply “osteoporosis.” Thirteen of 13 relevant documents were retrieved with and without the stemmer. I next used the term “bone loss.” With and without the stemmer 12 of 13 relevant documents were retrieved. Another synonymous phrase, “brittle bones,” returned eight relevant documents without the stemmer and 11 with the stemmer. The stemmer boosted precision in this last case. (Chart 2)
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Chart 2
UV Damage Queries
In my previous two sets of queries (soil enhancement and osteoporosis) I found that the stemmer tended to boost precision. However, in the case of the “UV damage, eyes” it seemed to have the opposite effect. The stemmed queries did worse than the non-stemmed. The pink line in Chart 3 represents the no-Porter “UV damage, eyes” query. Its precision value at five documents retrieved is .4; whereas the stemmed query (the blue line) falls well below that value at .2. The non-stemmed “sun’s effect, eyes” starts at .2 (at five documents) and rises to .3 (at 10 documents) before dropping back again. The stemmed version starts also at .2 but drops immediately from there.
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Chart 3
This “backward” result could be caused by the fact that the two queries contained characters that the stemmer might have faultily analyzed. The first query contained an abbreviation (UV). If the term had been spelled out as “ultra-violet,” the stemmer might have done better. The second query had an apostrophe. The stemmer might have interpreted the terms in the query to be “sun,” “s”, “effect,” and “eyes.”
Heroic Acts Queries

In this case, the results were mixed. The “heroic acts” query performed almost identically both with and without the stemmer. The “courageous feats” without the stemmer query performed better than the stemmed version. (Chart 4)
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Chart 4
Natural Language Queries
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Chart 5
In Chart 5, the non-Porter stemmed query performs slightly better.
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Chart 6

The bone loss natural language query performed much better when stemmed. (Chart 6)
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Chart 7

In the UV case, the NL query that was not stemmed performed best—just as with my previous three-word queries. (Chart 7)
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Chart 8

The non-stemmed NL query was better in the hero topic in Chart 8.

Conclusions

Though the results were mixed, based on this testing of search engine performance I would tend to go with short, two to three word key word searches using some form of stemming. I have learned, however, that when words are stemmed, it is possible that words with certain extra characters or abbreviations might not be interpreted as I intended. Therefore, I would remember to spell abbreviations and contractions out. I would avoid using apostrophes to show possession also.

My conclusions are not comprehensive as there were parts of the evaluation data that I did not include in my charts. This type of search engine evaluation—to be thorough—would require much more analysis than I have presented here.
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