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Abstract

We study the problem of diversifying search results by exploiting the knowledge mined from
query logs. Our proposal exploits the presence of different “specializations” of queries in query
logs to detect the submission of “ambiguous” queries, and manage them by diversifying the
search results returned in order to cover the different possible interpretations of the query.
More details are available in [2].

We introduce the following novel contributions to result diversification:

• a methodology to detect the ambiguous queries that would benefit from diversification based
on query log analysis;

• a methodology to efficiently and effectively devise the possible topics to include in the di-
versified list of results along with their probability distribution;

• an objective diversification usefulness-measure to assess how valuable a diversified results
list is;

• a diversification algorithm that re-ranks the results list on the basis of the set of query
refinements mined from the log along with the associated probabilities.

Query-log-based Diversification of Web Search Results

Query-log-based Document Utility

Let D be the collection of documents indexed by the WSE which returns, for any given query
q, an ordered list of documents Rq ⊆ D. The rank of document d ∈ D within Rq is indicated
with rank(d,Rq). The distance function δ : D × D → [0,1], having non-negative and symmetric
properties is defined as δ(d1, d2) = 1− cosine(d1, d2), where cosine( ) denotes the cosine similarity
function.

The utility function specified defined in Equation (1) denotes how good d ∈ Rq is for satisfying a
user intent that is better represented by specialization q′ ∈ Sq, which is the set of specializations of
an ambiguous query q mined from the query log.

U(d|Rq′) =
∑

d′∈Rq′

1− δ(d, d′)

rank(d′, Rq′)
(1)

Query-log-based Diversification Problem

MaxUtility(k): Given a query q, the set Rq of results for q, two probability distributions
P (d|q) and P (q′|q) ∀q′ ∈ Sq measuring, respectively, the likelihood of document d being ob-
served given q, and the likelihood of having q′ as a specialization of q, the utilities U(d|Rq′) of
documents, a mixing parameter λ ∈ [0, 1], and an integer k. Find a set of documents S ⊆ Rq

with |S| = k that maximizes

U (S|q) =
∑

d∈S

∑

q′∈Sq

(1− λ)P (d|q) + λP (q′|q)U (d|Rq′)

with the constraints that every specialization is covered proportionally to its probability. For-
mally, let Rq ⊲⊳ q′ = {d ∈ Rq|U (d|Rq′) > 0}. We require that for each q′ ∈ Sq,
|Rq ⊲⊳ q′| ≥ ⌊k · P (q′|q)⌋.

OptSelect(): An Efficient Algorithm Solving MaxUtility(k)

1. S ← ∅, q′ ∈ Sq, M ← new Heap(); ∀q′, Mq′ ← new Heap();
2. For Each d ∈ Rq Do

3. If U(d|Rq′) > 0 Then Mq′.push(d) Else M.push(d);
4. End Do

5. While |S| < k Do

6. If ∃ q′ ∈ Sq s.t. Mq′ 6= ∅ Then x←M.pop();
7. Else x← pop d with the max U(d|Rq′) from {Mq′}∀q′;
8. S ← S ∪ {x};
9. End Do

Experiments

The experiments concerns the diversity task of the
TREC ’09 Web track. Two query logs, i.e. AOL
and MSN, were preprocessed in order to devise the
logical user sessions.

• Effectiveness: We evaluate our method versus
two state-of-the-art competitors: xQuAD [3]
and IASelect [1] in diversifying the results
retrieved using the DPHDivergence From Ran-
domness model. OptSelect and xQuAD
behave similarly in terms of effectiveness, while
IASelect performs always worse.

• Efficiency: The figure on the left shows the
average time (msecs) required by the three al-
gorithms to diversify the varying sized sets of
documents for the 50 queries of the dataset.
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