Aging effects on Query Flow Graphs for Query Suggestion
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ABSTRACT

As users interests change over time, the knowledge extracted from query logs may suffer an aging effect as new interesting
topics appear. In order to validate experimentally this hypothesis, we consider the problem of query recommendation. A recent
query-log mining approach for query recommendation 1s based on Query Flow Graphs (QFG). We thus propose an evaluation of
the effects of time on this query recommendation model. We build different query flow graphs from the queries belonging
to a large query log of a real-world search engine. Each query flow graph 1s built on distinct query log segments. Then, we gene-
rate recommendations on different sets of queries. Results are assessed both by means of human judgments and by using an
automatic evaluator showing that the models inexorably age.

The Query Flow Graph Model Assessing the aging effect

Our experiments have been conducted on the AOL query log (20M queries for 650K

A successfully query-log mining approach for
users, from 1st March, 2006 to 31st May, 2006).

generating useful query recommendation is

based on Query Flow Graphs (QFGs). To assess the aging effects we conducted several experiments to evaluate the impact of diffe-

The QFG model aggregates information in a rent factors.

query log by providing a markov-chain re-
presentation of the query reformulation pro-
cess followed by users trying to satisfy the
same Information need.

The log has been split into three different segments. Two of them have been used for trai-
ning (M1, M2) and the third one for testing (test log). Two QFG has been built. One using
M1 and one using M2.

M

Each query is represented by a single node in-
dependently of its frequency, or of the number
of distinct users who 1ssued it.

The query recommendation method is based

on a random walk over a query graph star- 100
ting from the query for which we want sugge-

stions.
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F1 is the set of the 30 queries that are among the 1,000 most frequent queries in the first score values. 1394 adultactioncamcon
month (M1) but whose frequency has had the greater drop in the last month covered by We make the following hypothesis: when a QFG-based query recommender system gives
the query log (test log). the same score to consecutive suggestions, these recommendations and the following

F3 is the set of the 30 queries among the 1,000 most frequent queries in the test log whose ones having a lower score are very likely to be less usetul.

frequency has the greater drop in the first part of the log M1. We will use the hypothesis to derive an automatic evaluation methodology to assess the

usefulness of suggestions. We perform the automatic evaluation on the 400 most frequent

We generate recommendations on this two sets of queries assessing their quality using an
5 1 5 d y 5 queries in the third month (test log).

user study.
0106 To highlight more the aging effect we show the total number of queries having at least a cer-
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Top 1000 queries in month 3 on month 3 m tain number of useful recommendation. For example, the third bucket shows how many
Top 1000 queries in month 1 on month3  © . .
queries have at least three useful suggestions.
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We can observe that a model trained on M2 has
a larger percentage of queries for which the | filtering of useful sugges- | of useful sugges-
number of useful suggestions is at least 4. threshold | .. " M, tions on M,

0 2.84 2.91
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o average number | average number

This confirms our hypothesis that QFG-based re-
commendation models age.




