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Executive Summary

The explosive growth of eBay has resulted in an enormous quantity of auction listings online at any given time.  The abundance of listings strains the capabilities of the existing architecture.  To better meet usage demands, a number of the eBay site’s core components are currently undergoing reimplementation.  We restrict our focus to the searching component.  Our project has three distinct sections, each concerned with improving search functionality.  Two of these address spellchecking of search queries, and the last addresses the hierarchical categorization of auction listings.

eBay already has a spellchecker in place on the current site, but its abilities are limited.  It makes no effort to ensure that the suggested replacements for misspellings are coherent with the rest of the query.  Also, the spellchecker can only correct errors of one edit distance from the correct word.  An edit distance is one insertion, deletion, transposition, or substitution of a single letter.

The first section of our project adds to the new spellchecker the ability to generate suggestions phonetically as well as lexicographically.  We implemented a published algorithm called Editex, which is an improvement of the common Soundex algorithm.  Editex combines the letter-sound groupings of Soundex with the concept of multiple edit distances, giving more focused results than either technique could alone.  In execution, the misspelled query is submitted to the Editex algorithm, which returns a list of phonetically related words.  These suggestions are then passed to the main spellchecker, which chooses the best suggestion from the list.

The second section of our project is the implementation of a tester for spellcheckers.  An important part of replacing the current spellchecker is verification that the new version is actually more effective than the old one.  A spellchecker’s value lies in its ability to correctly change a user’s misspelling into what they intended to type.  Therefore, to test the spellchecker, we generate a set of correctly spelled queries, and then mutate them into misspelled variations.  Finally, we submit the misspelled queries to the spellchecker and verify that the suggestions match the original correct versions.  The correct queries are culled from a log of actual user-submitted queries, with correctness criteria being term and query frequency.  When generating misspelled variations, the actual log is again consulted to be sure that misspellings are both present and relevant to the other words in the query.

The third section of our project is concerned with generation and analysis of category keywords.  All items on eBay are listed in a leaf of the hierarchical category tree.  Categories are theoretically unique and mutually exclusive, but in practice there is often ambiguity about where sellers should list items and where buyers should start looking.  Our objective here is to determine a list of keywords associated with each category in the hierarchy.  The keywords provide a basis for determining which categories are most likely to meet a user’s needs.  A user can submit a search query, and the system will return the categories that are most relevant to the query.
