Understanding Portal-Based Mobile Search: a Case Study
Karen Church and Nuria Oliver
Telefonica Research
Torre Telefonica - Diagonal 00, Pl. Ernest Lluch i Marti 5,08019 Barcelona, Spain
karen@tid.es, nuriao@tid.es

ABSTRACT

In this paper we present a real-world case study aimed at
understanding mobile search behaviour in the context of an
operators portal-based mobile search service. We describe
key results of a large-scale logs-based analysis of the queries
issued via the operator’s mobile portal. Using these results,
we highlight implications for the design of portal-based mobile search with a view to improving the search experiences
of mobile customers. We conclude we a number of insights
into the challenges of dealing with large-scale logs analysis
as a means of understanding real-world mobile behaviours.
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INTRODUCTION

The mobile world is continuing to grow and evolve at a phenomenal rate. Thanks to significant advances in handset
technology, improvements in mobile networks and increased
popularity of social mobile services, an increasing number
of mobile users are accessing and searching for online content while on-the-move1 . In terms of mobile Internet access,
the operators portal is the gateway to mobile content for millions of users, in particular for users of less sophisticated
mobile handsets with more limited browsing and interaction
capabilities. The focus of this paper is to showcase how analyzing and understanding the search habits of these average
mobile Internet users can lead to a set of viable implications
for design that may be used to develop richer mobile Web
1
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experiences tailored to the unique needs of portal-based mobile search users.
To this end, we carried out an analysis of a set of query
logs generated by users of an operators mobile Internet portal. Specifically, we analyzed approx. 1.4 million Spanish
queries issued by approx. 235,000 unique European mobile
subscribers in Spain over a 3-month period in late 2009. Our
analysis focuses on query patterns, search topics and query
intent as well as the devices used to access the mobile portal. Our results help shed light on new trends in portal-based
mobile search behaviours and help to inform a set of implications that we believe could help enrich the online experiences of portal-based mobile search users. We conclude
with a discussion of open research questions and challenges
brought forth by the large-scale query log analysis.
RELATED WORK

Recently, there has been significant effort to understand the
behaviours and motivations of mobile users and their Web
accesses [8, 9]. Specifically, query log analysis has been
used to investigate how users access and use mobile search
services. One such body of work concerns commercial mobile search engines such as Google and Yahoo!. Results of
this research has shown that mobile users tend to execute
short queries, across a set of niche topics such as adult content and they tend to search for similar items to one another
[5, 6, 1, 10]. The most recent Google study shows that mobile search is evolving in particular for users of advanced
handsets such as Apples iPhone [7].
The focus of this paper is on portal-based mobile search behaviour and previous work in this area has shown that users
of operator-specific mobile Web portals exhibit more stringent search behaviours. These studies focused mainly on
Europe and show that portal-based queries are shorter than
queries issued from mobile search engines, interest in niche
content tends to be heightened and there are low volumes of
diversity within the queries executed by end-users [4, 3].
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PORTAL-BASED MOBILE SEARCH

A carrier-owned (i.e. operator’s) mobile portal is an entry
point for accessing content/services on the Internet via a mobile device. Comparable to early Web portals (e.g. Yahoo!,)
mobile portals provide a gateway to content, communications services and software applications. In the early days
of the mobile Web, operators mobile portals were the dominant form of information access for mobile users. However,
with the advent of more advanced handsets with more so-

phisticated Internet-capabilities, users began to venture beyond mobile portals and towards general mobile Web content accessed directly through the browser (in a similar way
to PC based web access). However despite this trend, feature
phones still dominate in many parts of the world. For example a recent report by comScore shows that feature phone
usage in Europe was almost 70% in 2010. For many of
these users, carrier-owned operator portals still remain the
gateway to the mobile Web. Given the scale of this user
group, we think it’s important to understand their search behaviours so that we may devise new services and solutions
to enrich their mobile Web experiences. Figure 1 shows a
sample of the operator’s portal in 2009 with options for the
user to search for on-portal and off-portal (i.e. general mobile Web) content using one of two search boxes.2 Users of
these portals issue queries and receive a set of on-portal results as well as external search results (in this case extracted
from Yahoo!).

1. User ID: A unique (anonymous) identifier for each user.
2. Timestamp: The date/time (measured in hours, minutes,
seconds and milliseconds) for each search request.
3. Query string: The actual query/search keywords issued by
the user.
4. User agent string: The user agent string which corresponds to the device used by the users to issue the query.
A session is defined as a sequence of actions performed by
the same user within some continuous period of time. In
our study, as with similar mobile search studies, we identify
sessions as a sequence of search requests made by a unique
user delimitated by a 5 minute period of inactivity. Using
this approach, we identified over 800,000 individual search
sessions within the dataset.
KEY QUERY-LOG ANALYSIS RESULTS

In this section we present key results including the nature of
mobile search queries, shifts in search topics, classification
of query intent and an analysis of the devices used during
these portal-based mobile search sessions.
Query Length

We find the average number of words per query is 1.6 (min=1,
max=54, standard deviation=1.12), while the average number of characters per query is just 10.6 (min=1, max=256,
standard deviation=6.9). This is significantly lower than the
query lengths found in previous mobile studies of commercial mobile search engines, which typically range from approx. 2.3-2.6 terms per query [5, 6, 7, 1, 10]. Furthermore,
we found even shorter query lengths when compared to previous mobile operator studies (2.1-2.3 terms) [4, 3]. When
we only consider unique queries, the average query lengths
increase significantly. For example, the average length per
unique query is 2.5 (standard deviation=1.5), while the average number of characters per unique query is 16.8 (standard
deviation=8.5). This sharp increase in query lengths over
unique queries implies that popular queries, i.e. queries with
the highest frequency, are shorter than average in their length
when compared to less popular queries, i.e. the queries that
lie in the long tail.
Search Topics

Figure 1. An example of the mobile operator portal in 2009

DATA & ANALYSIS

The data used in this study corresponds to approx. 1.4 million search requests issued by approx. 235,000 unique European mobile subscribers in Spain3 over a 3 month period in
late 2009. These searches were issued via the operators portal and the search results were obtained from an operatorspecific search service. Each search request is made up of
the following fields:
2
Note that the screenshot does not show the entire mobile browser
page. That is only a screenshot of the mobile portal is shown. We
cannot see the browsers URL input box for example.
3
Given that the queries originate from Spain, the queries were issued in Spanish.

To carry out our analysis of search topics, we manually classified the top 1000 queries4 using the set of categories outlined in previous portal-based mobile search studies [4, 3].
Our results show significant shift in search topics within our
dataset when compared to previous mobile studies. For example, searches for adult content have decreased significantly.
We find almost 14% of the top 1000 queries falling into this
category. Church et al. previously found that adult-content
was much more prevalent in portal-based mobile search, representing in excess of 50% of top 500 queries [3]. While the
most recent Google study highlighted an 11.6% increase in
adult content in mobile web search [7].
The most popular search topic is “Socializing/Dating” with
over 40% of the top 1000 queries falling into this category.
4
The top 1000 queries account for approx. 55% of total queries in
this study.

The vast majority of these queries include searches for social networking websites, e.g. “facebook” and “hi5.com”.
If we compare our results with the previous mobile operator studies we find much higher percentages of “socializing/dating” queries in our dataset. This may be due to the
fact that social networking services, in particular mobile access to such services, has increased dramatically in the past 2
years. For example, a report by comScore shows that social
networking was the fasting growing mobile content category
in 20105 . Overall we find that searches issued via operators
portals have shifted away from adult content and towards social networking services.
Category
Socializing/Dating
Search/Finding things
Adult
Email/IM
Multimedia

% Top 1000 Queries
40.3
14.4
13.9
8.0
6.1

execute similar queries. To measure query diversity we extract the top N queries and calculate what percentage of the
total query volume these N most popular queries represent
(independent of case). (See Table 3) Our results show low
levels of query diversity, i.e. our users appear to search for
very similar items to one another. The top 1000 queries account for >55% of all queries, while the top query accounts
for a very significant 18.4% of all queries analyzed. Previous
mobile studies have shown more diversity in their datasets.
For example, the top query in the latest Google study accounts for only 3.8% of the top 1000 queries.
Study
Google 2006[5]
Google 2007[6]
Google 2009[7]
European operator
2007[4]
Our study

Top Query
1.2%
0.8%
3.8%

Top 1K Queries
22%
17%
32.8%

2%
18.4%

26%
55.2%

Table 1. Top 5 search categories showing the percentage of the top 1000
most popular queries associated with each category.

Table 3. Comparison with previous studies showing the percentage of
the total queries accounted for by top queries.

Query Intent

A Note on Mobile Devices and the UI

Broder [2] previously classified Web queries according to
intent using three taxonomies: (1) Navigational queries refer to a class of queries where the immediate intent is to
reach a particular site, e.g. queries that contain domain suffixes (.com, .net, etc), queries that refer to single business
or service names, e.g. facebook. (2) Informational queries
are those that involve the user attempting to find information
online, e.g. the user is probably interested in reading some
information online but no further interaction is expected. (3)
Transactional queries refer to queries where the purpose is
to visit a site to carry out additional interactions, e.g. shopping, downloading files, gaming, etc6 . Our results show that
query intents have shifted considerably. Over 70% of the
top 1000 queries were classified as navigational, that is, the
users intent was to reach a single website or point for interest
(e.g. facebook, google.es, etc). Previous mobile search studies report much lower occurrences of navigational queries
(5.0-29.4%)[5, 10, 4].

Although we have not focused explicitly on this point, factors that are likely to impact on end user behaviour relate to
(1) the handsets used to access mobile content and (2) the UI
provided to support end-user interaction. On analyzing the
top 10 mobile handsets in our dataset (which generated 34%
of all queries), we find that only 3 support touch-based interaction, with only one of these handsets also providing a full
physical QWERTY keyboard. This implies that portal-based
mobile search users (most of whom do not use advanced
smartphones) are more likely to have more difficulties in
accessing and interacting with online content than users of
more advanced handsets (given the inherent input and interaction limitations of their handsets). It would be interesting
to gain some subjective user input regarding end-user experiences with the existing portal design/layout to determine
what improvements can be made and to what extend the UI
has impacted or influenced the user behaviour we have witnessed. This is something that we could not explore on this
occasion, but it is something we would like to investigate as
part of future work.

Query Intent
Navigational
Transactional
Informational
Unknown

% Top 1000 Queries
71.1
20.8
2.2
5.9

IMPLICATIONS FOR DESIGN

In this section we highlight two implications in designing
future portal-based mobile search services.

Table 2. Query intent among the top 1000 most popular queries.

Personalization of on-portal mobile search
Query Diversity

Query diversity refers to how much difference exists between
the various queries issues by mobile users. If we find high
levels of query diversity this shows that users have very different needs and they execute different queries to address
those needs. If we find low levels of query diversity this
shows that users are quite similar to each other in that they
5
6

See comScore report, http://bit.ly/b3pdwJ, last checked June 2011
We group all adult-related queries into this category.

Our results show that our users search for very similar items
to each other, execute the same queries repeatedly (almost
80% repeat queries in our dataset) and execute high volumes
of navigational queries. As such, there is an opportunity for
personalizing the search experience for mobile users. Simple
improvements at the interface level, such as including links
to top queries on the main portal page, would probably yield
increased customer satisfaction. We could automatically analyze query string input to assess the users intent and take appropriate actions. For example, if the query is navigational,

the user could be redirected to the intended website. Aggregated search histories could also be exploited to provide enhanced query recommendation. Note that even though some
of these enhancements have already been included (at least
in part) in existing mobile search engines (e.g. Google), they
are not part of standard mobile operators portals.
Enriching the Global Mobile Experience

Another interesting implication of our findings lies in the
potential to use the search history of individuals and groups
to enrich the global mobile experience. For example, the
queries issued via the mobile portal could be used to proactively recommend novel and interesting native mobile applications to the end-user, thus shifting behaviours towards custom native applications designed for a specific purpose. The
high frequency of navigational queries and of repeat queries
indicates that many mobile users use their operators portal
as a stepping-stone to content of interest. Recommending
native applications that satisfy user needs based on large
scale data sources such as query logs could really enhance
the overall mobile experiences of our users.
CHALLENGES AND OPEN RESEARCH QUESTIONS

Our query log analysis provided us with a large-scale trace
of real user behaviour, that is the behaviour was not recalled
nor was it subjective. One of the benefits of query log analysis is that it provides a complete and accurate picture of user
behaviour. The queries we analyzed were actual queries executed by real users of a live, fully functional operators mobile portal. As such we were able to shed significant light on
the behaviours of our users. However, it should be noted that
such analyses also bring forth some drawbacks. We may be
able to analyze what our users search for via the portal, but
we have no idea why they executed those searches. That is,
nothing is known about the actual intent or motivations of
the end user. We also know very little about the users context. And despite efforts to analysis the dataset and report on
results, it’s easy for researchers to make assumptions about
why certain behaviours or trends emerge.
We believe the answer to this dilemma is to combine these
large-scale data sources with more subjective input from the
end-user (either explicit or implicit) to help shed further light
on the motivations and contexts surrounding mobile search
patterns. Involving the user in the loop either through diary studies, contextual inquiries, or experience sampling and
combining these findings with an analysis of their actual
search patterns (via query-log analysis) would result in a
more complete picture of mobile search patterns. We believe the next challenge facing researchers in this space is
approaching how we can design such studies (that combine
large-scale logs analysis with subjective input from end-users)
and how we analyze the data generated in an efficient and
unbiased manner.
CONCLUSIONS

The focus of this work has been on understanding the search
patterns of portal-based mobile search users, many of whom
are constrained by the inherent limitations of their mobile
handsets. We highlighted key results of a query log analysis using a large dataset generated in Spain. Furthermore

we discussed a number of implications in the design of future mobile Internet experiences and discussed a number of
open research questions and challenges emerging from this
work. As part of future work we would like to explore the
combination of datasets from multiple, different portals, to
determine if we can generalize and validate our findings for
portal-based mobile search. In addition we would like to
combine large-scale logs analysis with subjective input from
end-users to determine if we can answer more about why
mobile users search in this manner.
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