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ABSTRACT
Microblog Ad-hoc retrieval has received much attention in
recent years. As a result of the high vocabulary diversity
of the publishing users, a mismatch is formed between the
queries being formulated and the tweets representing the
actual topics. In this work, we present a re-ranking ap-
proach relying on inter-document relations, which attempts
to bridge this gap. Experiments with TREC’s Microblog
2012 collection show that including such information in the
retrieval process, statistically significantly improves retrieval
effectiveness in terms of Precision and MAP, when the base-
line performs well as a starting point.

Categories and Subject Descriptors: H.3.3 Information
Storage and Retrieval - Information Search and Retrieval -
Search Process

General Terms: Performance, Experimentation

Keywords: Ad-hoc Retrieval, Re-ranking, Diversification,
Retrieval model, Microblog

1. INTRODUCTION
Microblogging has grown in popularity in recent years,

gradually transforming the way we find out about the latest
events and communicate them. The most prominent mi-
croblogging service is Twitter1, used by millions of people
around the globe posting over 340 million tweets every day2.

The most important aspect of Twitter is that it provides
unique insight into events, such as first hand reports of
events as they are developing, along with the opinion of those
discussing them. Ad-hoc retrieval has been actively studied
in the context of Twitter, in particular during the Microblog
tracks at TREC 2011 and 2012 [1]. However, searching in
Twitter can be extremely challenging because of document
morphology and limited content. Messages posted to Twit-
ter (known as tweets) are limited to 140 characters in length

1
https://twitter.com/

2
http://blog.twitter.com/2012/03/twitter-turns-six.html
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and consequently they are generally of a varied linguistic
quality, often containing bad grammar, spelling mistakes or
slang and abbreviations to overcome the length restriction.
The main problem with ad-hoc retrieval of microblogs is
that of the term mismatch between the query terms and
those contained within the relevant tweets. To address this
problem, previous works have used temporal features [2],
term burstiness [3] or other approaches.

In this paper, we draw inspiration from Maximal Marginal
Relevance (MMR) [4]. MMR produces a re-ranked diversi-
fied result list by taking into account how different the doc-
ument being inserted is to those already on the diversified
results. To this end, every document to be inserted in the re-
ranked result list is compared to all documents already on it
by means of cosine similarity or some other similarity mea-
sure. There are different implementations of MMR, some
approaches select the document with maximum dissimilar-
ity with respect to the documents already in the re-ranked
list, whereas others compute the average dissimilarity.

Pseudo Relevance Feedback (PRF) [5] is a technique of-
ten used in conjunction with Query Expansion (QE) for the
selection of relevant terms. PRF assumes that the top doc-
uments retrieved by a given query are pseudo relevant, and
are therefore a good source for extracting possible relevant
terms for QE.

We propose a re-ranking algorithm that promotes those
tweets which are similar to a number of top documents pre-
viously selected following PRF assumptions. Furthermore,
we cluster tweets treating them as a unit, for which the same
re-ranking score is given. The re-ranking score is linearly
combined with the initial score given by the baseline re-
trieval model. Our evaluation over TREC’s Microblog 2012
collection shows that our re-ranking approach achieves sta-
tistically significantly better performance than the baseline,
in terms of Precision and MAP evaluation metrics, when the
baseline performs well as a starting point.

2. APPROACH
In this section, we introduce our approach to microblog

search results re-ranking named SimReRank. Our ap-
proach computes a score for re-ranking, based on the simi-
larity of document d with respect to query q and the simi-
larity with respect to all documents in N which have been
preselected by PRF. The scoring equation is given by:

SimReRank(d) = (1− λ)P (d|q) + λ
∑

nεN

P (d|n) (1)

where P (d|q) is the score given by a retrieval model such as
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IDF, N is a set of documents selected following PRF prin-
ciples, and P (d|n) provides the similarity score of tweet d
with respect to tweet n. λ represents a mixing value, lin-
early combining the score provided by the baseline retrieval
model for document d and the similarity towards the selected
top documents present in N .

In order to capture inter-document dependencies, we per-
form clustering of the search results given a query. The clus-
tering is performed using a Nearest Neighbour approach as
it is not limited in terms of the number of clusters that can
be formed. Tweets are therefore grouped together if their
similarity is higher than the threshold 0.45. This threshold
was selected empirically to provide flexibility when match-
ing similar tweets, nevertheless other thresholds should be
explored in future work.

When tweets are clustered together, the centroid of the
cluster is utilised instead of the tweet’s term vector to be
compared with the top documents in N to compute P (d|n).
This treats documents in a cluster as a unit, giving all tweets
the same probability. Finally, a centroid is computed for
each cluster averaging over the term frequencies of the tweets
within.

3. EXPERIMENTAL SETUP
Dataset The evaluation has been carried out over the

TREC Microblog 2012 track collection.
Metrics Following TREC evaluation procedure for com-

parability, we paid attention to Precision between 5 and 30
cut-off points and Mean Average Precision (MAP) at 30.

Procedure We utilise the tool Trec eval3 provided by
TREC to compare the performance of the systems. We look
at all topics together, but also at the topics for which the
baseline performed best, in terms of P@5.

4. RESULTS AND DISCUSSION
Table 1 shows the percentage of relevant documents found

at different cut-off points. As it is shown, the number of
relevant documents decreases when we increase the cut-off
point. Thus, in our experiment, we set N (defined in Sec-
tion 2) to 2 since the drop in the Precision value obtained
at this cut-off point compared to @1 is not significant but
the probability of other tweets matching top tweets greatly
increases.

Table 2 shows the performance measures for the best run
of our re-ranking approach, and the baseline IDF. The best
run for our re-ranking system was selected in terms of the
best MAP@30, when testing the values of the mixing pa-
rameter λ in the range 0 to 1. As we can observe, the result
for our re-ranking approach outperforms the baseline in av-
erage for all 60 topics in this collection. If we take into con-
sideration all topics, the performance improvements are not
statistically significant. However when ordering the topics
in terms of the baseline’s performance, and selecting the half
of topics performing better with respect to the baseline, the
performance improvements are statistically significant. This
result is expected as our re-ranking approach relies on the
top N tweets when promoting similar tweets up the rank-
ing. Therefore, if those tweets are not relevant, our approach
would be promoting tweets that are not relevant, resulting
on a detrimental effect over those particular topics.

3
http://trec.nist.gov/trec_eval/

Table 1: Percentage of relevant documents found at differ-

ent cut-off points

Mean Relevant Docs
@1 @2 @3 @4 @5
50.0 47.5 45.55 42.08 43.0

Table 2: Measures for the best performing run, compared

against the IDF baseline. ( * p < 0.05 and ** p < 0.01, when

considering half of the topics with highest baseline precision.)

Best Runs
IDF (baseline) SimReRank

P@5 0.4068 0.4237*
P@10 0.3983 0.4153**
P@15 0.3853 0.4045*
P@20 0.3729 0.3847**
P@30 0.3277 0.3542**
MAP@30 0.1091 0.1161**

Summarising, based on these results we can confirm that
our re-ranking approach provides statistically significantly
better performance on average, however it does depend on
the baseline retrieval model performing well when retrieving
the first documents.

5. CONCLUSIONS
In this paper we have introduced an approach to re-ranking

of tweets to improve ad-hoc retrieval performance. First,
our approach finds relations between tweets through their
clustering. Then tweets are re-scored in terms of the lin-
ear combination of their baseline scores, and their similarity
with respect to the top N tweets. Experiments with TREC’s
Microblog 2012 collection show that our re-ranking approach
statistically significantly improves retrieval effectiveness in
terms of Precision and MAP evaluation metrics when the
baseline performs well as a starting point.

Future work should explore the parameters utilized in
depth, as well as focusing on other approaches to uncovering
relevant tweet inter-relations.
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