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ABSTRACT

In this paper we describe the results of a live-user study to
demonstrate the benefits of using the social search utility
HeyStaks, a novel approach to Web search that combines
ideas from personalization and social networking to provide
a more collaborative search experience.
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INTRODUCTION

Given the recent emphasis on the social web and collabo-
rative computing it is somewhat surprising that one of our
most familiar online tools, the search engine, has remained
mainly “anti-social” in terms of the way that it interacts with
users. However, there are signs that this is set to change and
recently there has been considerable interest in the potential
for web search to evolve to become a more social activity [2,
4], whereby the search efforts of a user might be influenced
by their social graph or the searches of others, potentially
leading to a more collaborative model of search.

In this paper we focus on HeyStaks (www.heystaks.com), a
particular type of social search service. Its aim is to help
people during mainstream search tasks — that is, when they
are using mainstream search engines — by harnessing the
recent search experiences of their friends and colleagues via
their social networks. The emphasis then is on making the
solitary world of web search more collaborative. This re-
lates to recent work in the area of collaborative information
retrieval, which attempts to capitalize on the potential for
collaboration during a variety of information seeking tasks
[1,5,6,7,8].
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The key contribution of this paper is exploring a number of
important questions relating to the benefits of the HeyStaks
approach to collaborative/social web search, including: 1)
Does search collaboration help individual searchers find more
relevant results, when members of shared search staks, than
they might have on their own? 2) How does search col-
laboration influence the efficiency of search sessions? 3)
How good are the recommendations made by HeyStaks? To
answer these questions, we present the results of a closed,
live-user trial. This study complements earlier evaluations
of HeyStaks, such as that carried out in [3]. These earlier
evaluations had the benefit of being open-ended trials, fol-
lowing users during routine search tasks, but were limited in
their ability to evaluate the baseline relevance of HeyStaks
recommendations. The benefit of the present (closed) trial is
that it facilitates a more detailed comparative evaluation of
recommendation relevance by comparing HeyStaks recom-
mendations directly to the default Google results.

HEYSTAKS

A detailed description of the HeyStaks architecture is given
in [8]. To provide context for this work, here we briefly
review the key concepts and functionality of the system.

The HeyStaks service is designed to add a layer of collab-
orative/social search on top of mainstream search engines.
Importantly, HeyStaks allows for context-sensitive search:
users can store their search experiences (queries and associ-
ated results) according to topic in repositories called search
staks. A user can select the current search context (stak)
using the HeyStaks Web browser foolbar. The toolbar is a
key component of HeyStaks, and helps to tightly integrate
HeyStaks functionality into mainstream search engines (e.g.
Google, Bing and Yahoo), allowing users to continue to use
their favourite search engine while benefitting from the so-
cial search services provided by HeyStaks.

The key functionality provided by HeyStaks lies in the rec-
ommendations that can be made to users at search time, which
are integrated directly into the search engine’s interface. In
essence, results that other users have found to be relevant
for similar queries in the past are recommended to the target
searcher. The staks provide the primary source of these rec-
ommendations: when a user submits a query to a search en-
gine, in a given stak context, this query is fed to the HeyStaks
back-end server which generates a set of recommendations
based on the target stak and, possibly, other staks that the
user has joined. Moreover, since HeyStaks facilitates the



Question

1. Who was the last Briton to win the men’s singles at Wimbledon?

2. Which Old Testament book is about the sufferings of one man?

3. Which reporter fronted the film footage that sparked off Band Aid?

4. Which space probes failed to find life on Mars?

Table 1. A sample of the user-trial questions.

sharing of staks, users can benefit directly from the previous
search experiences of other members.

In additional to selecting or creating new search staks, the
toolbar also facilitates users to fag or comment on result
pages; to vote (up or down) on pages; and to directly share
pages (by email or by posting to their Facebook Wall etc.)
with other HeyStaks members. Indeed, all such activities on
result pages are logged by the system, and these activities are
also employed to further refine the recommendation process.

EVALUATION

Our experiment involved 64 first-year undergraduate univer-
sity students with varying degrees of search expertise. The
students participated in a general knowledge quiz during a
supervised laboratory session, and answered as many ques-
tions as possible from a set of 20 questions in a 60 minute pe-
riod. Each student received the same set of questions which
were randomly presented to avoid ordering bias. The ques-
tions were chosen from specifically for their obscurity and
difficulty; see Table 1 for a sample of these questions.

Each user was allocated a desktop computer with Mozilla’s
Firefox web browser and the HeyStaks toolbar pre-installed;
they were permitted to use Google, enhanced by HeyStaks
functionality, as an aid in the quiz. The 64 students were
randomly divided into search groups. Each group was as-
sociated with a newly created search stak, which would act
as a repository for the groups’ search knowledge. We cre-
ated 6 solitary staks, each containing just a single user, and
4 shared staks containing 5, 9, 19, and 25 users. The soli-
tary staks served as a straightforward benchmark to evalu-
ate the search effectiveness of individual users on a non-
collaborative search setting, whereas the different sizes of
shared staks provided an opportunity to examine the effec-
tiveness of collaborative search across a range of different
group sizes. All activity on both Google search results and
HeyStaks recommendations was logged, as well as all queries
submitted during the experiment.

Methodology

All activity on both Google search results and HeyStaks rec-
ommendations was logged, as well as all queries submitted
during the experiment. The following event/activity infor-
mation was logged during the trial for later analysis: 1) The
time at which the activity occurred; 2) The ID of the user
who acted on a result and the stak ID in which the action
was taken; 3) The URL of the page acted on; 4) The type of
action (result selection, tag, vote or share); and 5) The type
of result acted on, i.e. either an organic Google result or a
HeyStaks recommended result.

For the purpose of establishing a ground-truth for result rel-
evance, each result page was examined post-trial by a num-
ber of experts and classified as relevant, partially relevant
or not relevant depending on whether the result helped the
user to directly or indirectly answer the question at hand, or
whether is contained no useful information for the question.
Approximately 66% of result pages acted on were classi-
fied as not relevant, while only 14% were deemed relevant,
thereby demonstrating the difficulty of the quiz questions.

During the 60 minute trial a total of 3,124 queries and 1,998
result activities (selections, tagging, voting, popouts) were
logged, and 724 unique results were selected. As expected,
during the course of the trial, result selections — the typical
form of search activity — dominated over HeyStaks-specific
activities such as tagging and voting. Result selections, on
average, accounted for over 81% of all activities, with tag-
ging accounting for just 12% and voting for only 6%.

Questions Attempted & Correctly Answered

In terms of overall quiz performance, Figure 1(a & b) presents
box-plots of the median number of questions attempted and

answered correctly per user across the different stak sizes;

note that for clarity we have grouped the results obtained

for the 6 solitary staks and reported the aggregate informa-

tion as a single solitary stak, indicated as the stak of size 1.

These results point to the benefit of sharing and collabora-

tion during this search task. For example, we see that the

single-users of the 6 solitary staks attempt a median of 3.5

questions but answer only 3.0 of these questions correctly.

By comparison, the median values across shared staks are

between 5.5 and 8 questions attempted per user and between

4 to 7 questions correctly answered per user. Overall, there

is not a strong correlation between the above measures of
performance and stak size. In the 9-person stak, for exam-

ple, more questions are answered correctly (7) than any of
the other shared staks, even compared to much larger 19-

and 25-person staks. It is likely that the search expertise of
individual users is playing an important role here. As such,

a simple measure such as stak size is unlikely to be a pow-

erful predictor of overall performance given the variation in

expertise that likely exists between the individual members

of a stak. Moreover, the closed-world nature of this trial —

staks are limited by people and by topic to a 20-question

quiz — limits the value of increasingly large staks, at least

beyond some minimum critical mass.

Search Effort

The above results point to better performance for the collab-
orating searchers compared to solitary searchers. Our key
hypothesis is that this is due, at least in part, to the type
of search collaboration that HeyStaks facilitates. For exam-
ple, looking at the level of granular search activity across
search staks, we note that solitary searchers generally ex-
pend more effort in terms of the number of queries sub-
mitted compared to members of shared staks; 52 queries
per searcher for the solitary staks versus 39—46 queries per
searcher for the shared staks. In other words, solitary searchers
are found to submit 13%—-33% more queries than their coun-
terparts in shared staks. Moreover, when the number of ac-
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Figure 1. Boxplots illustrating performance metrics per user, per stak.

tivities registered by solitary and collaborating users is ex-
amined — as a preliminary indicator of result relevance —
we find that the former have a median of 23 activities (se-
lections, tags etc) across these queries compared to 28—40
activities for the members of the shared staks; this is a rela-
tive increase of 22%—74% in favour of the shared staks.

Combining the above findings to look at the median num-
ber of activities per query per user across the staks, as per
Figure 1(c), can be viewed as a proxy for the relevance (via
number of activities) per unit search effort (number of queries
submitted). We can see a significant difference between the
activities per query for the solitary searchers (approximately
0.4 activities per query) and the collaborating searchers from
shared staks (approximately 0.6-0.8 activities per query). In
other words, 1.5 to 2-times as many queries lead to some
form of activity among the collaborating searchers compared
to the solitary searchers, suggesting that the former are ben-
efitting significantly from results that are, on the surface at
least, more relevant than those experienced by the latter.

A more pragmatic metric of relevance per unit search effort
can be calculated by examining the number of correct an-
swers per query per user across the various staks. This is
presented in Figure 1(d) and once again we can see a very
significant difference between the solitary searchers and the
users who are members of shared staks. Solitary searchers
correctly answer only 0.04 questions per query compared to
up to 0.15 for the collaborating searchers in the 9-person
stak. In other words, on a per query basis the collaborat-
ing searchers in the 9-person stak are answering more than 3

times as many questions correctly than the solitary searchers,
which is a very significant productivity-gain for the members
of this shared stak. Similarly, substantial productivity gains
are also seen for the other shared staks.

Recommendation Relevance

Given that members of shared staks seem to be enjoying
greater search productivity compared to their solitary coun-
terparts, we now consider the likely source of this improve-
ment: the recommendations that are generated by HeyStaks.

Members of shared staks benefitted from more HeyStaks
recommendations than solitary searchers. Across shared staks,
for example, 40 - 62% of queries lead to recommendations,
compared to only 16% of solitary searchers’ queries (all of
those were resulting from users submitting queries similar
to ones they had used previously). However, making lots
of recommendations is not the real goal of HeyStaks. Ulti-
mately, success depends on how relevant the recommenda-
tions are and, in particular, whether they are more relevant
than the top-ranked Google results. To evaluate this we fo-
cus on search results that ultimately received user attention
(selections, tags etc). There are 724 of these results and,
as mentioned previously, we manually categorised each as
relevant, partially relevant or not relevant. Figure 2 shows
the percentage of activities on these results that are at least
partially relevant (Rel. + Part. Rel.) and not relevant (Not
Rel.) for both the default organic results and the HeyStaks
recommendations across the shared staks. Here, we exclude
single-person staks as we wish to examine the effects of
result-sharing, rather than simply result recovery.
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Figure 2. The relevance of organic (Org) and recommended (Rec) re-
sults acted on per stak.

Comparing recommended results versus organic results, we
can see a significant relevance benefit for the former. For ex-
ample, an average of 78% of recommended result activities
(averaged across the 4 shared staks) are deemed to be at least
partially relevant compared to only 57% for the organic re-
sults; in other words, the recommendations that attract user
activity are significantly more likely to be relevant than the
organic results that attract user activity.

To better quantify this relevance benefit we can compute a
relevance ratio for organic and recommended results as the
ratio of relevant and partially relevant results to not relevant
results. Thus, a relevance ratio of less than 1 means that the
majority of results are irrelevant, whereas a relevance ratio
of more than 1 means that the majority of results are relevant.
Figure 3 presents the relevance ratios of organic and recom-
mended results for each stak. For all staks we can see that
the recommended results have a much higher relevance ratio
than the default organic results. For example, in the case of
the 5-person stak, the organic results have a relevance ratio
of 1.1, while the relevance ratio for the recommended results
in this stak is more than twice as high, at 2.5.
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Figure 3. Relevance ratios of organic and recommended results per
stak.

The 9-person stak does especially well by this evaluation
measure. Although not the largest stak, this stak is the best
performer (e.g. more questions answered correctly per user),
most likely because its members are better searchers to be-
gin with. The relevance ratio of its recommendations is 7.7,
meaning those made are of very high quality. But it is in-
teresting to note that for this stak the relevance ratio of the
organic results is also relatively high, at 2.2, at least in com-
parison to the relevance ratio of organic results in the other
staks. This further supports the notion that members of the
9-person stak are better searchers on average compared to
members of other staks. And of course if the organic re-
sults are more relevant to begin with, then this will ulti-

mately translate into superior recommendations for this stak
because these more-relevant organic results ultimately be-
come recommendations as they are acted on by users.

CONCLUSION

This paper discusses the HeyStaks social search service, which
is designed to support collaboration during mainstream web
search. In particular, we have described the results of a new
live-user evaluation of HeyStaks. Our findings show how
HeyStaks brings significant benefits to collaborating searchers.
Of course this evaluation is limited in scale, which necessar-
ily limits the diversity of staks that can be accommodated.
In addition, the search task is similarly limited to a preset
list of 20 quiz questions. As such the trial focuses one class
of common web search queries, fact-finding queries. Never-
theless, these limitations afforded us an opportunity to take
a close look at individual search activities and the actual rel-
evance of search results. Moreover, this study complements
other recent studies [3] which focused on more open-ended
search tasks but did not support a detailed relevance analysis.
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