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Abstract

Over the last decade, as the amount of digital information has exploded, search
has emerged as one of the most important tools available to help us find what we
are looking for. But search is not a simple silver bullet that solves the problem
- creating an e↵ective and useful search service requires a lot of work on many
di↵erent levels.

A Search Analytics application is one part of a successful search service. It
provides information about how the search service is used; who is using it, what
are they looking for, what are they (not) finding, etc. A Search Analytics appli-
cation takes quantitative data gathered from the search service, processes it and
presents it as di↵erent metrics which can be tracked and analysed.

This master thesis from the Interaction Design Programme at Chalmers Uni-
versity of Technology aims to investigate relevant aspects regarding the design of
a search analytics application from a user centered perspective.

A description of potential users and their level of knowledge, work situation,
goals and attitude regarding Search Analytics was created, as well as a list of
metrics and tasks which a Search Analytics application should o↵er to support
the users and their organisations in their work. A prototype of a concept design,
containing a sub-set of these metrics and tasks, was also designed, implemented
and tested.

The work shows that a lot of attention must be directed at the needs of the
potential users and their organisations - there is no one solution that works across
the board.

This master thesis was done with the support of Findwise AB, a consultancy
firm working with enterprise search solutions, and conducted at their Gothenburg
o�ces.

Keywords: Search Analytics, User Centered Design, Web Analytics, Information
Retrieval, Enterprise Search
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Vocabulary

organic search result - A search result whose ranking has been determined
through the algorithms of the search engine, and not manipulated by hand.

Key Performance Indicator (KPI) - A measure of performance used by or-
ganisations to define and evaluate how successful they are, typically in terms of
making progress towards their long-term goals.

search operator - A term that is used to more exactly define a query in some
way, e.g. the Boolean-operators (AND, OR, NOT, etc.) or Google’s link-operator.

search facet - A predetermined search operator, usually included in the search
GUI.
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1 Introduction

Search has become one of the most popular ways of finding information, as il-
lustrated by the worldwide number of searches for December 2009 reaching 131
billion (comScore, Inc., 2010).

Modern search originated from more traditional information retrieval (IR) sys-
tems, such as digital libraries or other online databases, where the users often were
experts and comfortable with complex search systems. These kinds of legacy IR
systems have over the last decade more or less been superseded by Web search,
which has greatly changed what people expect from a search service and how
they use it. For example, Jansen et al. (2000) argues that Web search is di↵erent
from traditional IR search in the following ways; query modifications are not as
common, number of search terms are many times lower in web search, few users
look further than the first few pages of results and Boolean-operators are rarely
used; similar findings were made by Spink et al. (2001).

These factors of course influence how a modern search service should be designed.
They were found through analysis of Search Analytics data - information gath-
ered from the search service describing its use. Search Analytics is ultimately
concerned with learning more about people and their needs, through analysis of
their actions and behaviour, to create a better search service.

The need for good and e↵ective search service systems has grown in tandem with
the amount of information - in today’s world, the amount of information generated
is growing at an enormous rate, faster and faster each day (EMC Corporation,
2011). The limitations imposed by cost of storage hardware and computing power
that existed ten or twenty years ago is no longer a problem, as we now have CPU-
cycles, data-bandwidth and storage space for capturing and recording the data.
While this opens up many possibilities for improved understanding, the risk of
information overload is very much real. To cope with the amounts of data now
available one requires models, processes and methods for analysing the raw data
and produce tangible knowledge and answers that can be used to solve real-world
problems. Keim et al. (2008) pose four questions that any such system must be
able to answer:

• Who or what defines the ”relevance of information” for a given task?

• How can appropriate procedures in a complex decision making process be
identified?

• How can the resulting information be presented in a decision- or task-
oriented way?

• What kinds of interaction can facilitate problem solving and decision mak-
ing?

(ibid, p. 155) The challenge is then to understand which subsets of data that is
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relevant to the party concerned and how it should be processed and presented to
facilitate positive change.

1.1 Purpose

The purpose of this thesis is to explore relevant aspects regarding the design of
a Search Analytics application with a user centered approach. This will require
three steps: first, an overview of the field of Search Analytics, both of research and
existing products; second, user studies of the di↵erent stakeholders, discovering
their needs and requirements; third, creating a concept design to illustrate and
test the findings.

1.2 Goal

This thesis has two main goals; first, to examine the current state of the Search
Analytics field by studying available literature and comparing existing Search An-
alytics solutions. Secondly, to research, design and implement a Search Analytics
application with web technologies with the potential customers of Findwise AB
as a basis for the requirements gathering and the design. More specifically, this
thesis aims to provide three deliverables that supports the goals:

1. Tasks and Metrics. A list of tasks that the process of Search Analytics
entails, as well as the data metrics that need to be gathered and processed
to support each task.

2. User descriptions. A description of the di↵erent types of users that were
encountered during the requirements gathering phase. Also discussing the
needs, requirements and knowledge-level of the users.

3. Concept Designs. A functional prototype based on conceptual designs of
tasks identified as being relevant to Search Analytics.

1.3 Scope and Delimitations

This thesis has focused on Search Analytics pertaining to Enterprise Search; that
is, it is not strictly web search where several di↵erent sites are included in the
search index (e.g. Google, Bing), and not strictly an intranet where the con-
tent is not available to the general public. Enterprise Search means that it is
one (outward-facing) organisation which controls the content of the site, which
may or may not be publicly available. This has had an impact on the types of
requirements that were gathered.
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The implementation-phase of this thesis was also limited due to the data avail-
able on which the analysis and report generation was performed, as this thesis
did not aim to implement data capture or data logging tools. Therefore, the im-
plemented tasks were limited to what the data available could provide. The fact
that the data came from a non-commercial source also had some implications on
the requirements, which should be noted.

Search Analytics is merely one step in the process of improving the search expe-
rience of a site; after the analysis is done, one should proceed to use the newly
gathered information to improve the search service in some way. This task is
highly dependent on the technical solution that is powering the search service in
terms of which changes that can or cannot be made. As such, and due to time
constraints, this thesis only deals with the presentation and analysis of the data,
and does not concern itself with the design of how any changes are made.
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2 Background

2.1 Search Analytics

At its core, Search Analytics is analysing search engine logs for interesting pat-
terns that can be leveraged to improve the search experience for the end user -
i.e. what did people search for, and did they find what they were looking for?

Another name for Search Analytics is Search Log Analysis or Transaction Log
Analysis, although the most used term nowadays is Search Analytics. Jansen
described in 2006 a process for Search Log Analysis that contains three stages:
collection, preparation and analysis. This process has a more technical focus
where data preparation and manipulation is placed in the forefront, and the
underlying motivations for why one should do this, and what to analyse is not
dealt with much. This can be contrasted with other more recent processes (among
them Jansen’s web analytics process, see Jansen (2009)) where, naturally, the
data contained in the search logs form the basis for the analysis, but where the
data is only considered to be as good as the analysis performed on it. This is
also clear from looking at Search Analytics as defined by Hurst (2010), which
describes Search Analytics from a user and organisational perspective, where it
is described as a process with four main steps:

1. Defining Business Metrics / Key Performance Indicators (KPIs)

2. Reporting

3. Analysis

4. Optimisation & Action

This process is very much focused on the analysis and understanding of what
the underlying motivations for performing the analysis are. Hurst’s process also
stresses the importance of providing the right information to the right people, to
allow them to perform as good an analysis as they can, which then can lead to
favourable actions which can improve the search service for the end user.

This focus on analysis is similar to the ’10/90 rule’ created by Avinash Kaushik
(one of the most prominent people in Web Analytics), which says that 10% of
the money should be spent on technology (in our case, data) and the other 90%
should be spent on people analysing the data. Data without good analysis is next
to useless. (Kaushik, 2006)
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2.2 Enterprise Search

A key understanding for this project is the di↵erence between Enterprise Search
and regular Web Search. Fagin et al. (2003) describe this di↵erence as something
that is rooted in the di↵erent social constructs in which they live. All modern
Internet search services exploit the social connections in how information is pre-
sented on the web - the hyperlink - to present the most relevant results (e.g.
Google’s PageRank). Internet search is about finding the ’best’ or ’most popular’
answer to a query, the answer that has gained most connections among the vast
number of answers available.

Intranet search on the other hand is about finding the ’right’ answer within a
much smaller collection of information that does not have the same underlying
social structure as the Internet. Here the information is more tightly controlled
and is made to serve the organisation which controls it - it is not up to the users to
decide what the best answer is. However, Rosenfeld (2011) points out that from a
users perspective relevance is relative. Even within a controlled environment, like
an intranet, there is not always a single ’right’ answer to a query. This becomes
increasingly more true when one takes into account that the most common number
of search terms in a query is about two (after comparing Stenmark (2005b) and
Jansen, Spink and Saracevic (2000)), which naturally leads to more general and
ambiguous queries.

Another interesting aspect of organisations and intranets is the language that
emerges; internal search engines contain queries that relate to the organisations
context (Wang, Berry and Yang, 2003). Certain words, expressions and abbrevi-
ations have a very specific meaning within the organisational context and this is
something that must be taken into account when working with and maintaining
enterprise search. Rosenfeld (2011) describes it as that there is a tonal pattern
to the language that the users use. It is important that the language of the or-
ganisation matches the language of the users. To support this a contextualised
language thesaurus should be set up, and preferred terms communicated to the
content creators.

When it comes to session length, number of search terms and results viewed,
there is no di↵erence between intranet and Web search (Stenmark, 2005b).

2.3 Web Analytics

Web and Search Analytics share a number of goals and traits, but they are also
di↵erent. This section is included to describe those similarities and di↵erences.

Web analytics has emerged as an important tool for all who have a presence
on the Internet, and there is a vast amount of books available on the subject
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(e.g Jackson (2009), Kaushik (2010), Peterson (2004)). One reason for why the
popularity of web analytics has become so great is that it is an easy, unobtrusive
and cheap way of gathering data, compared to surveys and interviews; the loss
of depth in the data gathered is made up for in volume.

At its core it is about understanding what the users are doing at a web site: which
pages do they view, how do they navigate, which documents do they access, which
services do they use, how much time do they spend on the site, how often they
visit, how did they reach the site, where are they located, etc.

Compared to Search Analytics, Web Analytics has a much broader aim. Organi-
sations can use the data to measure if users perform certain goals that have been
set (conversion rate), or test di↵erent layouts (A/B testing) or just gain a better
understanding of who is visiting the site (demographic research); Web Analytics
Association (2008) provides a good overview of the basics. Web analytics is for
analysing any relevant aspect across the whole site, whereas Search Analytics is
only concerned with the subset of the site that deals with search.

2.4 Comparing Search Analytics to SEO and SEM

Just as with Web Analytics, there are some commonalities between Search An-
alytics and Search Engine Optimisation (SEO) and Search Engine Marketing
(SEM). They are, however, not as strong as for Web Analytics. This is be-
cause SEO and SEM is usually discussed in the context of Web search and not
site/enterprise search. They concern themselves with analysing a site and mak-
ing changes to improve the organic ranking of the site in di↵erent Web search
indexes to gain a competitive edge. This is not the case for Enterprise Search,
where the organisation is in full control of the search index and can thus use other
techniques to control the rankings.

For example, in contrast to Web search, where meta-data is scarcely used due to
many sites using misrepresenting meta-data to lure in more visitors, Enterprise
Search could use meta-data due to the controlled space in which it lives. The
use of meta-data becomes even more crucial when considering that a lot of the
content on intranets are not in searchable form (documents, database interfaces,
etc.). Enterprise Search also allows for artificial results to be inserted into the
index to appear for certain search terms (called key-matches), which have been
selected by someone within the organisation because it perfectly answers that
query. All in all, having this much control over the search service removes the
need for SEO and SEM.
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2.5 Zipf’s Law

Contrary to what one may think, Search Analytics does not require extreme
amounts of resources to make a significant di↵erence. The reason is that, as
with many other phenomena, search phrase usage follows Zipf’s Law, or a Zipfian
distribution. Simply described, Zipf’s Law says that the most frequently used
words will make up a large portion of the total number of queries (Rosenfeld,
2011); more exactly the most frequent search phrase will account for twice as
much as the second, and the second twice as much as the third, etc.

Making sure that the most frequent queries (the ”head” of the Zipf-curve) provide
good results will result in an improved search experience for many users.
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Figure 1: A Zipfian distribution for search queries.

2.6 Levels of Analysis

Jansen (2009) describes three di↵erent levels of analysis regarding Search Ana-
lytics: term, query and session.

2.6.1 Term

A term is defined as a character string separated by a delimiter (i.e. individ-
ual words). All terms are tracked and analysed. The most common analysis
techniques are most frequently used terms, unique terms and term co-occurrence.

7



2.6.2 Query

Query analysis looks at the whole search string (i.e. zero or more terms). Here
the frequency of the query and number of terms and/or search operators are
tracked. The results of a query is also considered here. How many results were
returned, which were viewed, the ranking of the results and time spent looking
at the results.

A short note on semantics: many tools use the word ’keyword(s)’ when referring
to search terms or search queries. We find the use of this word for denoting both
terms and queries to be unfortunate and a possible source of confusion - they
are not the same thing! We have therefore opted to use ’term’ to denote a single
term and ’phrase’ to describe a string of one or more terms. The term ’query’
can mean both a single as well as several terms, no distinction is made then.

2.6.3 Session

A session encapsulates every query that a user has performed during a time
period, but it is important to understand that there exists two ways to view what
a session is. The first is how a user views a session: to her it encapsulates every
action during the time it takes her to fulfil a single information need, to find the
answer to her question. The second is how the search system views a session,
which is usually limited to a specific time span or a timeout due to inactivity.

Currently, there is no way to combine these two definitions. Some of the di�cul-
ties that exist have been detailed by Stenmark (2005b, 2005c), e.g. a complicating
issue is when the user initiates a new search for an unrelated information need
during or right after the previous search - from the user’s perspective these are
two separate search sessions, but the system which is gathering data for the an-
alytics will most likely record this as a single session. The reverse is true as well:
if a substantial amount of time passes between two queries that belongs to, from
the users perspective, the same information need, the system will not recognise
them as belonging to the same session. This is a technical limitation which is yet
to be solved.

Another type of behaviour called query reformulation (adding, removing or chang-
ing search terms) can make it harder to define session boundaries precisely - a
query can change drastically due to additional information and learning from
previous queries, but the aim remains the same.
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2.7 Search Metrics

Search Analytics is quantitative research, and the analysis is dependent on the
metrics that can be gathered from the search system. Ideally, search metrics
should be derived from business goals and incorporated into the design of the
search system.

There is no defined set of relevant search metrics (Spink et al., 2001), but some
of the most common are listed in e.g. Graf, Macdonald and Ounis (2007), Jansen
(2009), Lewis (2010) and Rosenfeld(2011). Below is a list of metrics from those
sources, which the authors find relevant and valuable in the context of this thesis.

2.7.1 Search Term Co-occurence

Term co-occurrence is a method that finds the di↵erent combinations of terms
that have been used together in a query; search queries containing term A also
contained term B1 or B2, or B3, etc. This can be used to see how terms are used
together and which term-pairs that are most popular. This can yield new and
interesting patterns regarding information needs and vocabulary that might not
emerge when just looking at single terms or full queries.

Buzydlowski, White and Lin (2002) use co-occurrence as a way to suggest re-
lated content; when one term is used in a search, results related to that terms
co-occurrence terms are also displayed, providing the user access to potentially
valuable information more quickly.

2.7.2 Bounce Rate

The number of users who do not progress further into the site than the search
engine result page, after having performed a search - either their information need
was not met or they found the information among the search results, in a page
title or result snippet.

2.7.3 Query Length

Displays statistics regarding both length of the whole search phrase and the num-
ber of terms used. Can be used to decide how many characters wide the search
box should be, and also to learn about how people search in general: do they
write short queries consisting of only a few terms, or do they write long, natural
speech-like queries. This information can be used to tweak the search engine and
meta-data to better suit the users language.
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2.7.4 Top Queries

The most common queries, in descending order of the number of searches made for
each query. Easy access to the most common search queries enables the analyst
to make the best use of her time. Making sure that those queries return good
results will give the greatest return on investment and time spent, due to the fact
that those queries are performed by many people.

Top queries has little to do with exact numbers; it is not whether a query has had
10 or 10 000 queries made, instead one should look at the percentage of the total
number of queries that the query represents. This follows due to Zipf’s Law (see
section 2.5), which states that a rather small number of the query phrases make
up for a substantial part of the queries made. From this follows also that one
should display the number of searches for a query as both an exact number and
as a percentage of the total number of searches. To take it one step further would
be to display the cumulative percentage, the sum of this and all the queries above
this position in the list, to better communicate how large a part of the queries
that have been dealt with so far (Rosenfeld, 2011).

Tackling the Long-Tail of Search

Rosenfeld (2011) describes a method for analysing the long-tail of search, the
queries that individually does not have that many occurrences but together make
up a significant chunk of the total number of queries. Considering the size of the
tail, it is not feasible to examine every query there. Instead, a random selection
of 50-100 queries can be fetched and then analysed for any common patterns.

2.7.5 Selection Rate

The selection rate is a measure of the number of queries which led to a result link
being clicked, a click being an indicator that the result link is at least interesting.
A low ratio would be a sign of the users finding the search results poor.

2.7.6 Query Evolution

This is not a simple metric which is expressed in a number or sentence. It is
a collection of all search phrases stemming from sessions with a common search
phrase. The information presented displays how a search initiative has evolved,
through query reformulation and/or adding/removing any search filters.
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2.7.7 Click Path

Displays the navigation-path that the user took after leaving the search result
page. Additionally, the metric could try to find aggregated occurrences of pages
in all the navigation-paths.

Displaying this navigation-path to the analyst would provide the analyst with
information that could be used to improve the ranking among the result links.
It might be that it is not the first result link that appeared in the search results
that is the page that best satisfies the users information need, but a result link
that appears further down in the ranking or perhaps the search engine has not
included that page in the results for this query. The first link, however, links to
the correct page, which is why the users do not go back to the search result page
or reformulates their query.

This complex metric aims to provide better insight into where the user finally
found the information that satisfied her information need. The hyper-linked na-
ture of the Web a↵ords further navigation to other pages where the user might
find the exact information she was looking for.

2.7.8 Average Number of Queries

To track how many queries that are made per session on average. Gives an
indication to the need to, and how willing the user is, to reformulate their query
(Rosenfeld, 2011).

2.7.9 Average Number of Result Pages Viewed

In relation to a query, display how many pages of result links that were viewed
on average. If it is hard to find the correct result link (the information the user
is looking for is not on the first result page) this number will be larger than one.
A larger number would indicate that people can not easily find what they are
looking for on the first result page, meaning that the search engines ranking is
not as good as it should be for that search query.

As an average over all queries, this would give an indication to what type the users
of the search service are; are they persistent and dig deep through the results, or
do they give up easily and will not go past the first page?
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2.7.10 Search Session Time

Displays the (average) time spent using the search service. The time measured is
the session time.

2.7.11 Result Type

This metric is designed to display how many clicks an artificial result link has
received. An artificial result link is a result link which has been added to the query
manually (e.g. a key-match or a related link) or has had its ranking manually
edited (e.g boosting). Contrasting this number to the regular, organic, search
results will reveal how the users value the artificial link, and whether it should
be there at all.

2.7.12 Content Type

Displays statistics regarding the amount that di↵erent types of content (web
page, image, document, etc.) is accessed through the search service. Should
be displayed in relation to the total amount of information of that type. This
statistic can be both a summary of all queries on the site or coupled to a specific
search phrase.

The ratio between accessed and available content will indicate which types of
content are most sought after and can be used to guide future content creation.

2.7.13 Clicked Results

For a query, which result links on the search engine result page were clicked.

2.7.14 Top Result Links

Lists the most visited pages, regardless of the query which led to the page. This
will give a fast and clear view of which pages that should receive some extra
attention from the content owners.

2.7.15 Session Activity

Measures the amount of activity during a session. Activity can be defined in
several ways: queries per session, result link clicks per session and as selecting
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facets. The metric is used to indicate the level of user engagement.

2.7.16 User Tracking

By tracking users one can learn a lot. How often do they search, how do di↵erent
user groups di↵er in behavior, what does new vs. returning users search for, what
type of user uses certain functions, how many searches does a user do per month,
etc.; user tracking can be viewed as a form of segmentation.

An important consideration regarding user tracking is that the data collected
should be anonymised. Not only do many countries require it by law, but it is
ethically sound to do so.

2.7.17 Number of (Unique) User and Searches

This metric is designed to show how much the search service is used. The numbers
for unique users provide information regarding the size of the user base and the
number of unique searches represents the amount of information needs. Non-
unique numbers provide usage and performance numbers.

2.7.18 Entry Points of Search

Displays information regarding from which pages search was initialised.

2.7.19 Devices, Browsers and Plug-ins

Statistics over which devices, browsers and plug-ins that are used by or available
to the users of the site. Provides information to the site owner about which
devices, browsers and plug-ins that they should support, e.g. if a mobile-version
of the site is needed or if they can use the Flash plug-in to present information
without loosing a large set of users.

2.7.20 Queries with zero results

Displays the queries that returned zero results, i.e. there was no matching content
available.
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2.7.21 Term Frequency

To be able to see how frequent a specific search term is used when decoupled from
any other terms in the search phrase. From this, di↵erent patterns may emerge
than when whole search phrases are analysed.

2.8 Data Collection

Search metrics themselves are made up of di↵erent data fields that can be logged
during a search session. Remember that it is the underlying design of the search
service that determines which data fields, and therefore which metrics, that can
be gathered. For examples of what a search log can look like, see Jansen (2006,
p. 413) or Rosenfeld (2011, p. 31).

There are di↵erent ways to collect the data - either through JavaScript, which
collects information from the users’ browsers and sends it back to the logging
server, or through mining search engine logs. The majority of publicly available
Web and Search Analytics tools (see section 4.2 for a list) use JavaScript to gather
information; only a few lines of JavaScript code needs to be added to each page
that is to be tracked.

2.9 Related Analytics Research

Graf, Macdonald and Ounis (2007) describe four click-based metrics that they use
to measure the performance of the search system. They measure the percentage of
sessions resulting in clicks, the delta between query submission and first click, the
frequency of query reformulation and the ratio of clicks and undesirable actions.
While their result were not always great, just the idea of using di↵erent types of
interactions, besides stating a query, as metrics is interesting and inspiring.

Azzopardi (2007) examines the users behaviour on the search results page, which
he calls search and browse, and uses it to take an interesting approach to what in-
formation gathered during a session can be used for; he proposes that the sequence
in which a user has accessed documents should form the basis for measuring the
performance of the search system and hence the experience of the user.

Agichtein, Brill and Dumais (2006) shows how user behaviours can be used to
a↵ect the ranking of search results. They use implicit user feedback gathered
from click and browser data to re-rank the search results. It was very useful for
the top-results for a query, as well as for queries with poor original rankings of the
results. This idea of leveraging user behaviour to rank results has been central
to this project.

14



2.10 Information Visualisation

Visualisation used to mean the images that exist within our mind, conjured up
while thinking. Today it has taken on a di↵erent meaning; Information visu-
alisation is fundamentally about designing the ability to perceive, sort through
and select information existing in the real world. Our minds are, however, still
heavily involved in this complex task. Ware (2008) says ”we should think about
graphic design as cognitive tools, enhancing and extending our brains.” (ibid, p.
ix). Interacting with information entails solving some kind of cognitive problem -
we want to extract meaning from the data. Finding meaning is about discovering
patterns within the information, and patterns can often lead to a solution.

Tufte wrote ”Clutter and confusion are failures of design, not attributes of in-
formation” (Tufte, 1990, p. 51). What he was getting at is that our world, and
hence our information, is inherently complex, and working towards simplifying
the world/information will not provide us with good results. It is the task of the
designer to create a design that enables the user to navigate and understand this
complexity; it is not the task of the designer to simplify or change the information,
only to change how it is presented - with complexity and all.

2.11 Perception - Attention and Pop-out

When looking at information, what one is looking for heavily a↵ects what one is
actually seeing. The brain boosts the signals for red arrows if one is searching
for just that; our attention directs what we are seeing. This has implications for
information design. Understanding the tasks and goals of the user is necessary in
order to visualise the information in such a way that it supports these goals.

Ware calls this ’visual task analysis’; goals and tasks are analysed, and from
them a set of visual queries (how we obtain information in the world) that need
to be supported are extracted. The design is then realised using shapes, textures,
colours, motion, space, etc. in a way that supports this.

It is not only attention that can boost the ability to find something in a visu-
alisation. There are several ways to make objects ’pop-out’. Generally, Ware
says, it is about visual distinctness with regards to the surrounding environment.
This is dependent on feature-level contrast between objects, which is based on
di↵erences in colour, size, orientation, motion and stereoscopic depth. For these
di↵erences to be noticed they must be su�ciently large. To be able to distinguish
between many objects, it is recommended to use several features. It is important
to note that what enables us to find an object distinct is not something that can
be learned - it is a physiological feature of our brain.

Another way to support visual search is to use multi-scale structures; placing
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smaller-scale structures within larger, visually recognisable structures will make
search easier and faster if the hierarchy is understood.

2.12 Patterns

As for objects that pop-out, Ware (2008) describes several ways to design for
distinctness when it comes to patterns that denote a relationship between objects.
Generalising, one can say that patterns are distinguished by contours, regions and
spatial layout.

There is also a semantic layer to patterned objects - e.g. similar patterns mean
that the objects represent the same thing in some conceptual way, or that two
objects connected with a thick line has a stronger relationship than those con-
nected with a thin line. Making use of these semantic connections opens up a
big, natural source of information.

2.13 Colour

Tufte (1990) lists many uses for colour: to label, to measure, to represent and to
decorate. But how one is exactly to go about this has no easy answer - it is a
very complex task. There are many ways to do it wrong, therefore Tufte proposes
that the first principle when it comes to colouring information should be ”Above
all, do no harm” (Tufte 1990, p. 81).

One should have a clear goal when applying colour to a design, and understand the
purpose of each colour used so that personal preference or taste does not dictate
the design. Colour is a complex subject, but nonetheless there are many rules
and guidelines to help. Most importantly, how we perceive colour is universal,
not counting the di↵erent types of colour-blindness (Ware, 2008).

2.13.1 Contrast

Contrast is the di↵erence between two colours. This might seem like an obvious
statement, but the reason behind this is because of how our brain works. The
brain perceives di↵erences in colour, not absolute values. This is easily demon-
strated with the simultaneous contrast phenomenon; the grey bars appear to have
di↵erent shades when they in fact have the same. This has big implications when
it comes to colour selection and composition. (Ware, 2008)
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Figure 2: Illusion demonstrating the simultaneous contrast phe-
nomenon.

2.13.2 Colour-Coding

The two most important factors when designing colour-coded information is visual
distinctness and learnability. For a complex visualisation no more than twelve
di↵erent colours should be used when colour-coding, and one should start with the
unique hues and then use other easily identifiable colours. One must also consider
background colour and other colours present in the visualisation to achieve the
greatest pop-out e↵ect. (Ware, 2008) When colour-coding regions, small areas
should have strong colours with good luminance contrast against the background,
which should use a low-saturated and muted colour.

2.14 Visual Noise

Tufte talks at length about visual noise, especially in the form of what he calls
’1+1=3 or more’. This is the e↵ect when two ”heavy” (high contrast) lines react
and produce a third line out of the negative space between them. This third
line clutters the visualisation and steals the focus from what is really important.
Tufte’s solutions for this problem is first to, if possible, edit the presentation so
that the negative space does not appear. If that is not possible then the contrast
between the lines and the background must be lowered, which will produce a
calming e↵ect and reduce the clutter.

17



2.15 Related Visualisation Work

Oosthuizen, Wesson and Cilliers (2006) describe how to visualise a session-based
analysis method called sequence analysis. The goal is to find patterns in the paths
that the users have used to navigate within the site. They visualise this, and in
consequence the whole structure of the site, using a radial tree graph, applying
several simplifications to provide a less cluttered view of the structure.

Chen et al. (2007) does something very similar, also with radial trees. Their vi-
sualisation tools makes heavy use of colour, size and thickness to relate di↵erent
data to the user. They also argue for what they call Visual Data Mining (some-
what similar to Keim et al.’s Visual Analytics), a process that uses existing data
visualisations to generate new insights; an initial hypothesis is formulated, it is
evaluated through visualisations that provide more information, a new hypothesis
is formed which is then verified through visual data mining methods.

Both Keim et al. and Chen et al. advocate for making the visualisation and
interaction with the data a part of the analytical process; a tight feedback-loop
between human and computer, interaction and analysis. While this is an inter-
esting approach, it is not directly incorporated into this project. Keim et al.
recognise the limitations of fully automated analysis, and try to incorporate the
human intelligence to assist and guide the analysis when needed. This fits well
with Kaushik’s 90/10-rule - people are needed to make sense of the analysis.
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3 Methodology

This chapter describes the di↵erent methods that were used during the project.

3.1 Comparative Review of Existing Products

This comparison of existing tools for Web and Search Analytics was done to edu-
cate the authors about the current state of the tools available, and to enumerate
and compare the functions they provide and how they have been visualised.

The aim was to discover both common (to see which the basic functions are) and
unique (to see how others have tried to innovate) functions as well as the most
common way of visualising information within this context.

The comparative review consisted of three main steps. First, finding a good
amount of products that can be used for the purpose of Search Analytics. Second,
analysing each product and determining which functions that are relevant to the
field of Search Analytics. Last, these functions were organised in an a�nity
diagram to discover commonalities between the di↵erent products.

3.1.1 A�nity Diagrams

When a system domain is complex and poorly understood, it is hard to quantify
its data, and even if it is done it can still be hard to understand how they are
related to each other. A�nity diagrams is an excellent method to use in order to
organise the data, to get an overall grasp of the problem and to understand the
problem domain.

The A�nity Diagram was invented by Jiro Kawakita, as a way to organise ideas
and data (Kawakita, 1982). It is therefore also called a KJ-diagram. Its basic
principle is to write down ideas and data in short simple words on post-it notes.
These notes are then grouped together according to how their content relate to
each other. These groups then allows one to discover patterns within the content
that has been analysed.

3.2 Interviews

Techniques such as shadowing were discussed but dismissed as being too time
consuming, and therefore regular interviews were chosen instead. This proved to
be a correct assessment as it proved di�cult to even get time to do an interview.
A, for the user, less time consuming method for gathering data, such as sending
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out a questionnaire, was also considered as an alternative. However, it was dis-
carded as it would mostly produce quantitative data and that of interest was user
stories and other qualitative data. This is the reason why interviews was used to
elicit data from people who use this kind of tools.

3.2.1 Semi-structured interview

The interviews were conducted according to the guidelines of a semi-structured
interview; Maguire (2001) says a semi-structured interview is preferable when you
yourself understand the broad issues of the problem at hand but do not know the
detailed problems that the end-users have. This made a semi-structured interview
a perfect fit as this was the situation that the authors found themselves in.

3.2.2 Mediating tool

A technique where the interviewer presents an artefact to the interviewee to
facilitate discussion around it. This can help the interviewer to probe deeper
regarding how the interviewee understands the artefact and how she uses it. It can
also assist in discovering scenarios that otherwise would not be mentioned during
the interview as the artefact can trigger memories in the interviewee (Karlsson,
1998).

3.3 Personas

Personas is a technique which tries to represent the end-user by creating a fictional
character with characteristics and requirements corresponding to the actual users
(Chang, Lim and Stolterman, 2008). It is a good method to use when it is
di�cult to have regular contact with the end-users. Using personas for di↵erent
usage-scenarios allows the development team to have a shared understanding of
the type of end-user that they are designing for.

3.4 6-3-5

Is a method designed to brainstorm creative ideas. To start, one formulates a
problem or scenario that needs to be solved. Then the 6-3-5 method can be
applied as follows. Six people gather around a table for the purpose of solving
the problem or scenario. Each person draws, on a piece of paper, three ideas for
solving the proposed problem or scenario. The piece of paper is then passed on
in a rotating fashion. The ideas are then iterated over to improve on the original
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designs. The iterations continue until everyone have the paper that they started
out with. No iteration may be longer than five minutes (Rohrbach, 1969).

3.5 Prototyping

Two di↵erent types of prototypes were used. The first one was a low-fidelity low-
resolution prototype, consisting of wireframes. This kind of prototype is good to
use when one does not want to concentrate on the finer details of a design, but
rather focus on the overall structure.

The second type was a high-fidelity, high-resolution prototype consisting of a
detailed paper-prototype. This kind of prototype is appropriate to use when one
wants to test an almost finished design, to see if the elements within the design
works as the designer intended (Sharp, Preece and Rogers, 2007).

3.6 Heuristic Evaluation

A heuristic evaluation is a very popular and appreciated method for evaluating
a user interface. This method involves an interface expert, who evaluates the
interface based on a selected set of usability heuristics and principles (e.g Nielsen’s
Usability Heuristics (Nielsen, 1994)). Often, several independent evaluators are
tasked with evaluating the interface, to generate enough data to discover any
and all common problems. The evaluator inspects the interface several times,
alone, to attain an unbiased result. Finally, the evaluators present their findings,
and together with the development team they discuss solutions. (Conyer, 1995;
Holzinger, 2005)

As this method can be used without the need of end-users, and only require a
paper prototype, it can be considered to be a quick and dirty testing method -
meaning that it takes a reasonable amount of time and resources to perform.
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Figure 3: Picture of the authors heuristic evaluation.

3.7 Participatory Design

There are several forms of participatory design, and the one used here can be
considered to be quite light as the participation of the user is not very extensive.

In this participatory design, a user-representative is invited to perform a task sce-
nario, during which she is asked to ’think aloud’. Thinking aloud means that they
should explain what they do, and why they do something. An observer should be
present, prompting the user with questions about what they are thinking, their
intent and expectations, etc. The evaluation session should be recorded on tape
or video for later review. (Maguire, 2001)

An advantage of ’thinking aloud’ is that you are getting the user’s immediate
feedback, without them filtering it by thinking it over and rationalising it. The
task of analysing the test can be cumbersome but will yield qualitative data as
it is possible to both study how the users interact with the system and how they
react to it.
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4 Process

In this chapter the authors describe the steps they performed during the project,
and how di↵erent methods were utilised.

4.1 Literature Study

As the authors had, at the beginning of this project, little detail knowledge about
the subject, a literature study of it and any related subjects was initiated. The
following subjects were identified as being relevant to the project: Search Analyt-
ics, Web Analytics, Enterprise Search and Data Visualisation. Research papers,
books, articles, blog-posts and presentations were studied and analysed.

This study gave the authors opportunity to gather knowledge and gain an under-
standing of the subject(s), which was integral to fulfil the goals of this thesis.

One of the more useful books, Search Analytics for Your Site by Louis Rosenfeld
(2011), was not published until June of 2011, when the research phase of the
project was over. The book, however, served as a good validator of the work that
the authors had done so far since it came to many of the same conclusions.

4.2 Comparative Review of Existing Products

The products analysed were all tools that were free of charge and available to
anyone. These types of tools were the only tools that could be analysed because
the authors could not get access to any paid tools. The following tools were
analysed:

• Piwik

• Site Meter

• Clicky

• Open Web Analytics

• iWebTrack

• Google Analytics

Most of these tools are Web Analytics tools. However, as Search Analytics is
a subset of Web Analytics it was possible to find functions in each tool that
dealt with Search Analytics. Each function was then evaluated by describing
its purpose, listing the metrics that were presented in that function and how
they were visualised. From this evaluation it was then possible to group the
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Figure 4: An a�nity diagram of the comparative review of existing
products.

functions and di↵erent patterns and similarities started to emerge. This was
done by printing each function on paper, attaching coloured post-its to them and
then grouping them. In this way it was simple to get a quick overview of the
patterns and similarities that emerged from the di↵erent piles of paper.

When grouping on functions, five di↵erent categories emerged:

• keywords: what the authors would describe as ’search phrases’, the queries
the users performed on the site.

• visit time: how much time the users spent on the site for each session.

• referrals: which external search engine led them to the site, also including
additional information, such as search query.

• goal tracking: how many users completed certain goals (download a file,
buy a product, etc.)

• visitor path: how the user navigated through the site.

Of these, search phrases, visit time and referrals were the most common. It is
important to note, however, that many of the tools only displayed visit time and
referrals coupled to a search phrase. When taking this into account it is clear
that search phrases is the single most popular tracked metric.

Furthermore, the search phrase-group could be divided into three sub-groups:
query analysis, term analysis and referrals for search phrases. Of these, query
analysis was the most common by far.
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Grouping on visualisation schemes resulted in three groups emerging: table, table
with graph and tag-cloud. The most common was the table (with or without a
graph), while the tag-cloud must be considered to be quite rare.

This comparison shows that the tools and functions for performing Search Ana-
lytics available today are mostly focused on tracking search phrase frequencies.
There are tools that provide more information, such as visit time, referrer and
number of unique visitors, for each search phrase. More advanced functions, such
as goal tracking and click-path, do exist as well, but are not very common.

When looking at how the data was visualised the authors were quite surprised of
how little di↵erence there was. Tables of text and quite basic and simple graphs
were prevalent, and the only unorthodox (and only moderately so) visualisation
was the tag-cloud.

When comparing the amount of information conveyed to the user for each func-
tion, clear di↵erences were found. For search phrases there was sometimes more
data than just the frequency of that search phrase displayed, e.g. data regarding
visit time, actions performed / pages visited, referrer, goals completed / conver-
sion rate and number of unique visitors for each search phrase. The amount of
extra information varied from one to all of the above.

4.3 Interviews

The number of people that use Search Analytics tools today is quite low and
it proved somewhat challenging to find interview subjects, but with the help of
Findwise AB and other contacts seven interviewees were found.

The interview questions were structured in seven di↵erent categories. Each cat-
egory of questions were designed to give an overarching perspective of that cate-
gory. The categories are presented bellow.

4.3.1 About the Interviewee

The questions related to this category were designed to elicit information which
was related to the interviewee’s work situation, work experience and education.
The purpose of this was to use these answers to create personas that could be
used during the design and implementation phases.
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4.3.2 Organisation

This category was constructed to try and elicit requirements which originate from
the organisational goals regarding information in general and search in particular.
The goal was to find problems that could be solved or assisted through Search
Analytics.

4.3.3 Current Tools, Practices and Goals

As one of the more important categories, this was designed to shed light on to
the situation in which the interviewee is currently placed when working with a
search analytic tool - how they use their tools, what shortcomings they believe
their tools inhabit and what it is that they are trying to solve with their tools.

4.3.4 Data visualisation

A short category whose purpose was to have the interviewee reflect upon the
di↵erent data visualisations in their current tools, expressing pros and cons, likes
and dislikes and the general look and feel.

4.3.5 Actionable Change

When an irregularity was discovered within the search service, was there any
actions taken to correct it? If so, what where those actions and was there some
sort of feedback if these actions helped to actually resolve the error?

4.3.6 Other Stakeholders

This category helped to discover if the interviewee shared their findings with other
stakeholders within their organisation. What these people wanted the findings
for and what, if any, challenges did this present to the interviewee.

4.3.7 Overall Experience

What was the interviewees overall experience and thoughts about Search Analyt-
ics in general and the tools used in particular, i.e. did they find it valuable or a
waste of time, easy and pleasant to work with or a hassle to use?
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4.3.8 Mediating Tool

During each interview the interviewee was asked to demonstrate a typical work
task that they might preform by using the tools that they have. Using the
interviewees own tools as a mediating tool allowed for thorough probing as it
provided an excellent opportunity to discover problems that the interviewee might
have with their current system.

4.4 Personas

This technique was used because it was di�cult to keep regular contact with the
end-users during the thesis work. The personas were used as a constant reminder
of what kind of end-user the design was intended for, and were continuously
consulted when making design decisions.

During the interviews there were a couple of categories specifically designed to
elicit user stories that could be used to design personas. From these categories it
was possible to elicit characteristics about each interviewee. The characteristics
from all the interviews was then analysed by grouping them in di↵erent categories.
From these grouped categories two types of personas started to emerge.

These two types were then realised by making a fictional person with these char-
acteristics. Each person was then coupled together with a scenario, a picture and
a name (see appendix B) to make them more lifelike and more memorable by
attempting to construct an image of a person that actually exists. While making
the personas an existing template for personas was used as a guide (Tortolano,
2009).

4.5 Metric Selection and Modification

One of the goals of this thesis was to find metrics that would be relevant for a
Search Analytics application in the specific context of this thesis. To this end, a
list of metrics was compiled from related research and literature, existing products
and from the interviews conducted.

Some of the metrics here are modifications of existing metrics found in literature
or in existing products, while others were created by the authors in response to
findings from the interviews or to address situations that the authors identified
during their work.

The usefulness of the metrics as presented here has not been scientifically evalu-
ated but are grounded in research and the current practices of the field.
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4.5.1 Error Rate

This is somewhat related to bounce rate (see section 2.7.2), which in its traditional
meaning (number of users that only viewed one page and then exited) is not a
very useful metric for Enterprise Search Analytics. The authors instead propose
a metric formulated in the following way: ’the percentage of users that visited a
page from a list of search results and then returned to the list of results within a
set amount of time’: the error rate.

This formulation’s aim is to count the occurrences when the user could not find
the answer to her question on the page, and as such returned to the list of
results to find a better one. The terms pogosticking (Morville and Callender,
2010) and short/long click (Boykin, 2011) has been used to describe this kind
of behaviour, and Graf, Macdonald and Ounis (2007) uses the name ’ratio of
clicks and undesirable actions’ for this (also including query reformulation into
the undesirable actions).

As to how long the time threshold should be, recent findings (Liu, White and
Dumais, 2010) suggest that the first 10 seconds is when many users decide whether
a page is worth their time and that a user is still very likely to leave within 30
seconds if the page does not present any relevant information to them. Therefore
the authors chose a 30 second threshold.

This metric was created to provide a better way to measure the value and useful-
ness of a search result link. We argue that simply counting the number of clicks
on a search result link is not a good enough metric.

4.5.2 Unsatisfied Information Needs

This metric expands the idea of the zero results metric (see section 2.7.20). In-
stead of just displaying the searches that returned no results, this displays all
searches that failed to fulfil the information need of the user. We believe this
includes three di↵erent scenarios: the search returned no results, the user did not
click on any of the result links, and all the result links had a high error rate (see
section 4.5.1).

Each of these scenarios led to the same conclusion - the user did not find the
information she was looking for. This is something that the analyst will have
to investigate; should the site contain information regarding this subject, is the
content available good enough, could the user have gotten all the information he
needed from the search snippet?
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4.5.3 Query Length

A small addition to the query length-metric: in the same way as the length of
queries could be used to determine the width of the search box, it is important
to consider the e↵ect the current width of the search box has on the length of
the queries entered; would a larger box lead to longer queries, can other design
decisions influence the users’ behaviour.

4.5.4 Query Evolution

This metric was originally designed to be used for when a user performed a search
that returned zero results, and later expanded to include any searches that did not
fulfil the users information need. The idea is then that some users will not simply
give up in the face of this; instead they will try to reformulate their query in a
way that they think will produce some valuable result. This can also be useful
for discovering synonyms; seeing how the user continually refines their query,
perhaps due to new information gathered during the search session (Azzopardi,
2007), provides an increased understanding of what the intent of the initial search
query was. This scenario would be hard to examine without the query evolution.

However, it is not currently possible to determine the limit between two di↵erent
information needs within one search session - due to the di�culties described in
section 2.6.3. Instead, this has to be done via manual inspection by an analyst.

4.5.5 Clicked Results

The authors would argue that one of the most valuable pieces of information
when working with Search Analytics is the result links that were visited after a
query was made. The authors believe that this should be displayed in conjunction
with the selection rate and the error rate-metric for each individual result link,
to produce a useful and valuable result, i.e. only clicks on result links that the
user found valuable. The whole point of a search engine is to provide access to
information, so to know which pieces of information that the users selected is
very valuable.

This becomes more apparent when you also take into account the fact that most
users do not look further than the first page of results, and that some do not look
past the first few result links presented (Stenmark, 2005b). This implies that
the search engine’s ranking of the result links has a large influence on the user’s
search experience.

Just as valuable as the results that were clicked are, the results that were not
clicked - a result link not being clicked at all is a strong indicator that there is
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something wrong with that particular result. Whether it may be that the title
or snippet communicates the wrong information, or if the meta-data or content
does not match the query, it must be looked into and addressed.

4.5.6 Number of (Unique) Users and Searches

To provide, in our opinion, a more truthful reading of the number of searches, it
is important to not count repeat queries during the same session. Two identical
queries during the same session is most likely a part of the same information need,
and should as such only be counted once.

4.5.7 Search Session Time

This metric is somewhat more ambiguous than for example Average Number of
Result Pages Viewed, as a large session time not necessarily means that the user
could not find what he was looking for. This is because of the di�culty in defining
a session, as described in section 2.6.3. Session time is instead meant to be used
more as a way to gauge if enough resources are allocated to maintaining and
improving the search service in relation to how much time the users spend using
it.

4.5.8 Entry Points for Search

Two categories of pages should present themselves here. Popular pages which
have many visitors will because of the high visitor count also have a high (nat-
ural) number of search initialisations. The other type is pages that contain un-
satisfactory content (information and links). This will lead the user to turn to
the search function to find information. To understand what information people
were looking for, one could display the most popular search phrases for each of
those pages.

4.5.9 Search Facets

Measuring the usage of search facets used can provide information regarding how
the users interact with the search service. The popularity can be used to improve
the positioning of facets to provide the fastest and best experience for the user -
the most popular facet should be the easiest and fastest to reach. Usage can also
be of interest, if it is lower than expected then an investigation into why that is
should be launched. It might be a user interface issue where the users cannot find
, or do not even see, the facets, the naming of the facets is not in line with how
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the users think, or the users are not familiar with facets and do not understand
what they are for.

4.5.10 Abbreviations and Contextual Language

Match search terms against an organisationally contextualised language thesaurus
and highlight any terms that are not present in the thesaurus. The analyst will
then have to investigate whether the term actually means something or if it is a
misspelling or just gibberish.

4.5.11 Spelling Correction/Auto-Complete

Track how often spelling suggestions and auto-complete is used - do the users find
it useful (high usage) or does it fail to provide the right corrections or comple-
tions (low usage)? If the data is coupled to a search phrase then more detailed
information can be displayed, such as most popular alternative and statistics for
this particular search phrase.

4.6 Tasks Identified

Just as identifying any relevant metrics, tasks relevant to Search Analytics was
an important part of this project. The line between a metric and a task can
sometimes be a bit fuzzy and it can be di�cult to determine where to put more
complex entities. The authors have tried to make a division by placing actions
which perform a more general task with a goal in mind in the tasks-section,
and more data-centric entries in the metrics-section. There is, however, some
unavoidable overlap (as in the case of Unsatisfied Information Needs).

4.6.1 Understanding Information Needs

The most asked for capability was to be able to see what people are using the
search service to look for, which also must be considered to be the most basic
and fundamental task of any Search Analytics application.

The authors wish to make an addition to this task, that was not as prominent in
the interviews. To really make good and actionable changes to the search service,
it is not enough to know simply what people are searching for, one must also
understand which pages people find valuable when looking at the results of a
query.

In short: what are people looking for, and what they are finding.
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4.6.2 Analysing Unsatisfied Information Needs

Just as for understanding what people are looking for, this is also a well known
and common task when looking at related literature or analysing the interviews.
This task is about finding queries which generated zero or only unsatisfying results
and then analysing why that is and what action should be taken in response.

To assist in the analysis, the authors propose that the query evolutions for any
unsatisfied query should be displayed. This will help the analyst to better under-
stand the information need of the users.

4.6.3 Creating and Sharing Reports

Stenmark (2005a) points out that the manager of an intranet often is not the one
providing the content, creating a disconnect between the content creators and the
user. This was also apparent from the interviews. The authors therefore wish to
support the communication between the managers and the content creators by
allowing the managers to share Search Analytics reports with individual content
creators. This could help the content creators to better understand how their
work is received and also to make better use of valuable meta-data which can be
used to improve the search experience.

The report could be in the form of a URL that opens the Search Analytics tool
with the appropriate settings applied where the stakeholder himself can work
with the data, or a document presenting the information in static form.

4.6.4 Segmenting and Comparing Data

Within an organisation an analyst is only responsible for the subset of queries
that are performed under her area of responsibility. Naturally, there is then a
need to be able to segment out that subset from the data.

This is but one example of segmenting. Also relevant is the ability to segment
the user base on various properties (location, role, etc.) to better understand the
needs of di↵erent groups.

Being able to compare results over time can reveal what e↵ects the Search An-
alytics work has on the search service. Seasonal or other time based patterns
might also emerge from this kind of analysis.

Again, the size of the time and the properties segmented on should be chosen
depending on the particular organisation and its context (Rosenfeld, 2011).
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4.6.5 Grouping Searches

This type of analysis did not appear in the interviews, but can be found in some
literature, e.g. (Rosenfeld, 2011).

The analyst may group di↵erent searches together to better track what is going
on within one specific topic or area. These groups could be user defined or created
automatically from e.g. synonym rings, similar to Rosenfeld (2011), or through
clustering (Andréen, 2010).

4.6.6 Tracking Changes

This task is something that the authors have not seen explicitly defined, but very
much should be a part of any analytics application. By tracking di↵erent metrics
after a change to the search service (e.g. ranking, key-match, synonym, meta-
data) has been made and by presenting them with a clear visualisation of ’before’
and ’after’ the change. This allows the analysts to check if the change had the
desired e↵ect or not and to learn which type of changes have the biggest impact
on user behaviour.

4.6.7 Analysing Trending Queries

When a new query, or a query which usually has very low usage numbers, suddenly
jumps a lot in usage over a shorter period of time, it is added to the list of trending
queries. This being queries that are new in some form, there is a risk that there
is not any content that matches this query or that the content is outdated, which
is why it is flagged to the analyst to investigate.

This type of task was not found in any literature, but came up in the interviews.

4.7 Prototyping

After having decided on a target user group and a set of tasks and metrics to
realise, a process of prototyping di↵erent concepts of the design, both in detail
and more general in scope, was begun.

The first activity was simply sketching by hand on paper, trying out di↵erent
ideas for visualising a specific metric or function. At this stage, no idea was too
crazy or weird - experimentation was encouraged. The process was a simplified
version of the 6-3-5 method, adapted to just two people, where ideas for a topic
would be sketched and then handed over to the other person to react to, reflect
on and improve upon.
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After having agreed upon a general layout of the application, we moved up one
step in detail by creating wireframes. This was done in a collaborative fashion
with two people on one computer, designing and discussing intermittently. The
nature of wireframing allowed the focus to rest on task-flows and general layout
and preventing as of yet undesired detail to clutter the design. See appendix C
for images of the wireframes.

It was decided that more detailed sketches than what the wireframes could pro-
vide were needed. Therefore, the wireframes were translated into more detailed
versions, with the chosen colour scheme and more fine details.

When creating the digital sketches (regardless of resolution) there were often dis-
cussions about how to design something, and while wireframing is a rather quick
and easy way to work, nothing is faster than drawing by hand when something
needs explaining or a redesign. A combination of pen and paper and whiteboard
was used to support this.

As the sketches approached completion a more structured evaluation in the form
of a heuristic evaluation was conducted, where issues regarding language, high-
lighting of some visual components and consistency within the design were dis-
covered.

In the later part of the sketching process, work had also begun on fetching the
needed data from the database. As more and more focus was directed on to the
impending implementation of the design, parts of the design had to be altered
because of how the data behaved. The biggest change that had to be made was
the redesign of the search evolution. The naive assumptions of how the data
would look were, although reasonable, wrong; there were a lot fewer common
search phrases than expected, which did not fit the initial design. An emergency
design session was initiated where the problem and the goal of the design was
laid out and addressed.

4.7.1 General Layout

The decision to use a graph to select the time interval and to use a two-pane
design to select a query came quite early in the process. What came later was
the concept of using tabs for the di↵erent tasks. This was done to create a better
flow, as one is likely to focus on solving one type of problem at a time. The
naming of the tabs is also very deliberate; at first the names were very short and,
in a sense, abstract, but after consulting the personas this was changed to be
more descriptive to better suit the novice users.
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4.7.2 Search Evolution

As mentioned before, the search evolution design has seen some design changes
throughout the project, probably the most of all. The goal remained close to the
same, to present how people reformulate their search queries when they did not
find any information to satisfy their information need. The first concept was a
directed graph where the nodes were queries and the edges represented a part
of a search session. Common queries were highlighted by increasing the size of
the node. After testing the design with more data it became apparent that this
design would have resulted in a very busy and cluttered visualisation; the number
of nodes and edges simply became too great to be manageable.

4.7.3 Colour Scheme

Considering that the project was conducted together with Findwise AB, it was
decided that their colour scheme should be used. They did not have any re-
quirements for how the colours were to be used. The colour scheme used is the
following:

Figure 5: The colour scheme used.

This colour scheme worked well as all the colours are viewable by people with
colour blindness and there is a good contrast between the colours. The colour
orange has continually throughout the design been used to mark components that
are important and/or can be interacted with in some way.

The very light grey, almost white, colour has been used as a background colour
for most of the components. The darkest grey has been used as a framing colour
for the main section that holds all the statistics data. It is also the colour of
di↵erent artefacts within the design that are interesting but not as important as
those that are orange.

The rest of the colours are used to get a good mix and contrast between all the
elements within the design.
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4.7.4 The Case for Rounded Corners

During the interviews, it became clear that some of the tools that were in use
out at the client organisations were considered to be overwhelming and intimi-
dating by novice users. This prompted the authors to try and add an inviting
characteristic into their design. Rounded corners have the ability to lighten the
cognitive load on the human brain. Thus geometric figures with rounded corners
will be ’easier on the eyes’ than geometric objects with jagged edges. Rounded

Figure 6: Round versus straight corner.

corners also have the ability to draw the attention of the eyes towards the centre
of the geometric figure that they are a part of, while a jagged corner will draw
the attention of the eyes outside of the geometric figure. Having rounded corners
will make it easier for the user to focus their eyes on di↵erent parts of the design,
and it will feel easier to look at (UX Movement, 2011).

4.8 User tests

Two user tests were conducted during the project. The first one was conducted
with employees at Findwise AB, who can be viewed as expert users. The second
test consisted of a group of users who can be considered to be novice users. Both
user tests were conducted to reveal flaws in the proposed design. The method
used during these user tests was a form of Participatory Design 3.7.

4.8.1 User Tests With Low-Fidelity Prototypes

During these tests a high resolution low-fidelity prototype (paper prototype) was
used for the tests a couple of scenarios was constructed. Each scenario was
designed to test di↵erent parts of the GUI. The tests were conducted in a closed
room where only the subject and a moderator were present. The moderator
explained how a typical participatory evaluation is conducted and then guided
the subject through the test by asking the subject to perform what was described
in each scenario. If needed, the moderator prompted the subject to talk out loud.
Each test was recorded with video and audio to be analysed at a later time.
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Figure 7: The paper prototype. For larger version see appendix D

Problems revealed

The user tests revealed that how the user was supposed to add filters to control
the data presented was unclear. The users had a hard time to actually find the
components within the design that controlled this. It was also revealed that the
users disliked the disconnect between the date range of the query-specific search
history graph and the date range that the user had selected. It was unclear
what the icons in the list of search queries were supposed to represent. A small
detail regarding the date formatting in the data set selection graph was discov-
ered. Some users interpreted ’Okt 10’ as the 10th of October, when it actually
represented October 2010.

4.8.2 User Tests With High-Fidelity Prototypes

The same technique, participatory design, was used for these tests. Potential real
end-users, that one day might actually be using the system at hand, were used.
They are to be considered as novice users with limited experience of the type of
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tool that was being tested. Before the test began, the moderator performed a
demonstration of how a participatory design test with think-aloud works. The
goal of this short demonstration was to allow the test participant to understand
how they should act during the test. The tests were conducted under similar con-
ditions as the low-fidelity prototypes. As this test used a high-fidelity prototype,
a web application, both the screen and the test subject were recorded on video
to capture the maximum amount of information which later could be analysed.

See appendix F for list of findings.

Figure 8: The web application prototype. For other, larger versions
see appendix E

Problems revealed

The user tests revealed two main problems: language and understanding. The
language used in the application contained both good and bad parts; the good was
regarding how the titles of the tabs were phrased, clear and easy to understand
and constructed in the form of a question; the bad was that other parts of the
application did not follow the same guidelines, specifically pointed to was the
drop-down selection menu for sorting the result links, which the users had a very
hard time to understand. The phrasing of the tabs might have to be looked at
again too, as for example the answer to the ’What Are People Looking For?’-
tab (see appendix E) was found by just looking at the left pane with the search
phrases, while it was not clear what the information in the right pane was for as
the question had been answered already.
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The second, big problem with the concept implementation was the lack of infor-
mation explaining what the di↵erent metrics represented. The test users, being
novices and possessing little domain knowledge, did not understand what the la-
bels of the di↵erent metrics meant. The authors believe that a lot of the metrics
could have been explained using a simple technique like tool-tips, which was not
included due to technical problems with the implementation that was not solved
in time.

A more specific problem was that the view representing the search evolutions (see
appendix E) was not graspable by the users. The concept of the search evolution
was new to them, and was not communicated well through the design. This lead
to the users not knowing what they should expect from, or do with this function
and thus they did not understand the design.

A smaller problem encountered was that when the application is first loaded the
first tab is automatically selected. This was however not clear to the users. This
resulted in that they sometimes got confused when nothing seemed to happen
when they selected the already selected tab.

4.9 Report Creation

The data source that was available to the authors consisted of data collected over
a period of about ten months, stored in a SQL database server.

To extract metrics from the raw data, a Java-application was used together with
several di↵erent SQL-statements to create reports containing the processed met-
rics. The reports created were over fixed time spans (week, month and year), and
serialised and stored onto disk when done. The Java-application used parts of
a framework created by Findwise AB for creating the reports, but a lot of work
had to be put into creating new implementations of existing super-classes and
interfaces, and the SQL-statements were created from scratch.

The report creation will not be discussed in more detail as the implementation
of it is not the focus of this thesis.

4.10 Implementation Tools

4.10.1 SmartClient

A JavaScript framework called SmartClient1 had been selected by Findwise AB
for another project, and was therefore also chosen to create the concept implemen-

1http://www.smartclient.com/
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tation. SmartClient uses JavaScript to create the entire GUI, which dynamically
generates cross-browser compatible HTML. SmartClient also supplies sending and
receiving data using only JavaScript for some databases, or one can use their Java
server framework to implement custom data connections.

The appearance of the implementation is controlled using a combination of JavaScript
properties set in SmartClient and traditional CSS.

4.10.2 Highcharts

Highcharts2, a JavaScript library, was used to create line charts for the concept
implementation. Small modifications were made to hook in additional function-
ality together with the rest of the application.

4.10.3 InfoVis

The tree-map visualisation used in the implementation was created using a part
of the InfoVis3 JavaScript visualisation library.

2http://www.highcharts.com
3http://thejit.org
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5 Results

Presented here are the three deliverables that constituted the goal of the thesis.

5.1 User Descriptions

This section will summarise the information gathered during the interviews (see
appendix A), divided up into five di↵erent sections and also presented as two
personas, each representing one of the two primary user groups identified.

A total of seven interviews were made, lasting between 35 minutes and one hour
each. Four of the interviewees had in some capacity the overarching responsibility
for the content of a website and worked as web-editors. The remaining three had
di↵erent positions: one had an administrative and management role, one was a
project leader and developer and one worked as a consultant.

Note: not all interviewees had worked specifically with Search Analytics, but
if not then they had worked with Web Analytics, which share many traits with
Search Analytics, and expressed an interest in what Search Analytics may of-
fer to them. Many of their thoughts and experiences where therefore deemed
transferable to the subject of Search Analytics.

5.1.1 Work Related

The general theme here was that the user had very little time allocated to per-
form the Search Analytics tasks. The answers ranged from a few hours a week
(the consultant) to once a year (one web-editor), but most had enough time to
perform the tasks on a monthly basis. This was due to them having many other
responsibilities and tasks to perform in their regular work.

Another commonality that was discovered was that they were the only ones in
their department tasked with doing this. There was, however, sometimes a loose
network of people from other departments who performed the same tasks to whom
one could turn for help or advice.

5.1.2 Stakeholders

Furthermore, it also became clear that the interviewees, who were responsible for
looking at the data, were not the only, or at all, content contributors. There were
other stakeholders within the organisation who were interested in hearing about
how the site was used. However, the other stakeholders were content with receiv-
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ing information from the Search Analytics-responsible rather than looking it up
themselves . Also, there were often demands from management-level supervisors
to get a quarterly or yearly report summarising di↵erent metrics regarding their
site.

5.1.3 Domain Knowledge

The amount of domain knowledge possessed by the interviewees can be divided
into two clear groups. The first group has quite a lot of domain knowledge,
they have used Search Analytics for several years, sometimes also in their spare
time for personal projects. They find the subject interesting and the information
gathered to be of great value, and they are comfortable working with the tools
available. The second group has relatively low domain knowledge, and do not
spend more time than what they are required to working with Search Analytics.
They found the tools somewhat intimidating and overwhelming, and had a hard
time to define exactly what it is that they should do with the information.

5.1.4 Organisational Goals

When asking the question of why they have been tasked with using theWeb/Search
Analytics tool, there was a clear distinction between the organisations who had
clear key performance indicators (KPIs), or a specified set of metrics set up to
work and measure against, and the other organisations which simply had the
somewhat broad high-level goal of ’making the search better’ or ’better under-
stand the users and what they are looking for’. We find it troubling that many of
the organisation had such loosely and ill-defined goals regarding Search Analyt-
ics. Hurst’s (2010) process has defined the business metrics or KPIs as the first
step, which forms the basis for the rest of the work. This is an area where there
is room for improvement.

5.1.5 Attitude

When asked about how they feel about Search Analytics - do they find it valuable,
useful, interesting, etc. - there was a general consensus that it is a very interesting
and useful subject and that they would like to have more time to spend on it.
This was requested because they either considered it to be di�cult and time
consuming, or that more data and time was needed to be able to perform a more
thorough analysis to leverage the great potential of the subject.
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5.1.6 Personas

With the data gathered from the interviews, and a healthy dose of make-believe,
two personas were created, following the method described in section 3.3 The first
persona, Alice, was created to represent a web-editor with limited knowledge of
Search Analytics, and little time to spend on it each month. The second persona,
Robin, was created to represent a technically competent consultant with great
knowledge and big interest in Search Analytics, dealing with several di↵erent
clients. Please see appendix B for the complete descriptions of the personas.

5.2 Metrics

Here a list of the metrics that the authors believe are relevant to the subject of
Search Analytics, presented together with a short description.

Average Number of Queries -

Displays the average number queries that is made per session; indicates how
often users reformulate their query.

Average Number of Result Pages Viewed -

Displays how many pages of result links that were viewed on average; a
large number means the top results are not good.

Search Session Time -

Displays how much time a user spends on search per session; used to measure
the usage of the search service.

Session Activity -

Measures the amount of activity during a session (queries, clicks, etc.); used
to measure user engagement.

Number of (Unique) User and Searches -

Shows how much the search service is used.

Error Rate -

The percentage of users who did not find the information they were looking
for at this result link page.

Unsatisfied Information Needs -

The queries where the users’ information need was not met (no results, no
clicked results or only results with a high error rate).

Clicked Results -

The result links that were clicked for a query; gives an understanding of
what the users found interesting.

Selection Rate -

A measure of the number of queries which led to a result link being clicked;
a low ratio means poor search results were returned.
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Top Queries -

Displays the queries making up the head of the Zipf curve; used to highlight
the queries with the greatest return on investment potential.

Query Evolution -

Displays how a search initiative has evolved during a session, through query
reformulation and/or adding/removing any search filters; used to gain an
understanding of the user’s true goal.

Click Path -

Displays the navigation-path that the user took after leaving the search
result page; used to see where the user found the answer to their query

Result Type -

Used to measure the popularity of key-matches versus organic result links.

Content Type -

Displays the popularity of di↵erent types of content (images, text docu-
ments, etc.).

Top Result Links -

Lists the most visited pages, regardless of the query which led to the page;
these pages should receive extra attention.

User Tracking -

Track other metrics related to specific users; provides better understanding
of the users’ behaviour.

Devices, Browsers and Plug-ins -

Displays information regarding which devices, browsers and plug-ins that are
available to the users of the site; gives an understanding of which techniques
that can be used.

Entry Points of Search -

Displays information regarding from which pages search was initialised.

Search Facets -

Displays the popularity of the facets; can be used to enhance the GUI.

Spelling Correction/Auto-Complete -

Displays the usage of these tools; used to gauge their perceived usefulness
by the users.

Abbreviations and Contextual Language -

Displays terms and phrases that could be a part of an organisational con-
textual language; used for finding synonyms.

Search Term Co-occurrence -

Displays the di↵erent combinations of search terms; used to find patterns
regarding the users’ information needs.

Query Length -

Displays information of the average character length and number of terms
in a search query; used to gain understanding of the users’ behaviour.
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5.3 Tasks

5.3.1 Understanding Information Needs

Understanding what the users at a site are looking for is the fundamental task of
Search Analytics. A natural extension of this is to look at which pages that the
users then have visited, and other types of metrics that can provide some infor-
mation regarding their behaviour and, ultimately, determine if their information
need was fulfilled.

5.3.2 Analysing Unsatisfied Information Needs

To discover gaps in the site content or mismatches in terminology between the
site and its users, it is useful to look at searches that did not satisfy the users
information need. The analyst then decides whether the query represents some-
thing that aligns with the organisations goals and thus should exist on the site,
or if it is something that the organisation currently does not do but should add to
the site, or if there already is content regarding this, analyse why it is not found,
adjusting meta-data or the language of the site.

5.3.3 Creating and Sharing Reports

This task deals with forwarding relevant information about the sites usage to
relevant parties. The analyst wishes to share a report detailing certain metrics
for a specific time period to some other stakeholder(s). One should be able to
create reports at di↵erent level of detail, to suit di↵erent types of stakeholders.

5.3.4 Segmenting and Comparing Data

To gain deeper and better understanding, the analyst wants to segment the data
in di↵erent ways. Segmentation is very organisation-specific; depending on the
context that the organisation works within, di↵erent metrics to segment by will
emerge.

Another important task is to compare data across time spans, month-on-month,
year-on-year, etc., to see how things have changed and progressed over time.
Segmenting by hour can reveal micro-patterns, and larger segments can reveal
seasonal patterns in what kind of information is requested.
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5.3.5 Grouping Searches

To track what is going on within one specific topic or subject area, the analyst
may group di↵erent searches together. These groups could be manually defined
or created automatically through di↵erent techniques (e.g. clustering or synonym
lists).

5.3.6 Tracking Changes

To understand how changes to the search service has e↵ected the user experience
and behaviour. Can be used at both a general and a detailed level, and may also
be used in conjunction with other tasks, such as grouping and segmenting, to
focus the tracking on desired areas.

5.3.7 Analysing Trending Queries

Finding and investigating the state of the content related to the currently trending
queries, to keep the search service up to date and continuously valuable and useful
to the user.

5.4 Concept Implementation Design

5.4.1 Intended User

The intended user of this concept implementation was based on the user descrip-
tion in section 5.1.

5.4.2 Selected Tasks

The implementation was limited due to time constraints to the three tasks iden-
tified as the most basic and important to the users and organisations out of the
tasks listed in section 5.3. The tasks selected were: Understanding Information
Needs, Analysing Unsatisfied Information Needs, and Segmenting Searches.

5.4.3 General Layout and Flow

The application has two main areas: on the top is the input area where the user
selects a time period and any filters needed, and on the bottom is the task area
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Figure 9: Overview of the concept implementation.

where the Search Analytics data is displayed and the di↵erent task are performed.

The standard flow of the application is then:

1. Select a time period

2. Select any filter needed

3. Select a task

Figure 10: Flow of the general layout.

Step 1 and 2 work independently of each other, a change in one of them does not
have any e↵ect in the other. The data displayed in step 3 is however dependent
on the selections made in step 1 and 2.

The intended flow follows a natural top-to-bottom order, but the order of in which
the steps are performed is not critical; one could perform them in any order.
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5.4.4 Task Specific Layouts and Flow

The task area is a tab-set with a tab for each task. Each task has an individual
flow and layout.

Understanding Information Needs

This task uses a two-pane layout for selecting and viewing information. The flow
of this task is:

1. Select a query in the left pane to inspect by either

(a) selecting a query from the list

(b) searching for a query

2. Analyse the query data in the right pane by any of

(a) inspect the search history graph

(b) inspect the query statistics

(c) inspect the result links

(d) sort the result links if needed

Figure 11: Flow of Understanding Information Needs
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Analysing Unsatisfied Information Needs

Figure 12: Overview of Unsatisfied Information Needs concept.

This task uses a two-pane layout for selecting and viewing information. This task
also branches into two sub-task depending on what type of query is selected. The
first sub-task is the same as Step 2 from Understanding Information Needs, while
the other is a new task. The flow of this task is:

1. Select a query in the left pane to inspect by either

(a) selecting a query from the list

(b) searching for a query

2. Analyse the query data in the right pane

(a) if the query had no (clicked) result links

i. inspect the query reformulations made where there is no common
search phrase

ii. if any, select a common search phrase

iii. inspect the query reformulations

(b) if the query had clicked result links, do any of

i. inspect the search history graph

ii. inspect the query statistics

iii. inspect the result links

iv. sort the result links if needed
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Figure 13: Flow of Unsatisfied Information Needs

Segmenting Searches

This task uses a single tree-map visualisation to illustrate how much di↵erent
segments within the organisation uses the search service to find information from
another segment. The flow for this task is:

1. Select whether to segment by department or role.

2. Gauge the amount of usage after the size of the segment

3. Click a segment to reveal more levels in the hierarchy (if any)

Figure 14: Visualisation of di↵erent segments.
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5.4.5 Description of GUI Elements

This section will describe the individual GUI elements in more detail.

Result Link Entry

Figure 15: Result link entry.

The result link component is used to display all the data associated with a clicked
result link. This is one of the most important components in the application, and
is therefore given relatively much space.

The component is designed to mimic the look of a search result from a search
service, with title, URL, etc. with additional information from the search service,
such as ranking and whether it is an organic or artificial link. Ideally, all infor-
mation associated to the link should be available in the component; examples of
information would be meta-data, the search snippet and a description of how the
search service has calculated the rank.

User Rank

Figure 16: User rank graphical component.

The user rank bar, which is a part of a result link entry, is used to present the
percentage of good clicks a result link accounts for among all the result links for
that particular query. There are two reasons for not simply visualising it as a
number. Firstly, a pop-out e↵ect that would draw the users attention was desired.
This is achieved through the arrow-shape of the bar and the colour choice. The
second reason was to facilitate easy comparison between di↵erent result links,
which the horizontal alignment of the bar accomplishes this.
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Figure 17: Two statistics boxes.

Statistics Box

This component is simply for displaying a numeric statistics with an explanatory
label. The design of the component is very restrictive in use of colour, as there
will often be many of them in view. While the box may vary in size, the other
attributes stay the same across the whole application; it should be easy to recog-
nise this component, and understand that it is meant to communicate some form
of statistics.

Time Span Selector

Figure 18: Combined range selector and area graph.

The application is built on the concept of working over di↵erent time spans. This
component can be used to quickly change the selected time span as well as the
size of it. This is done via dragging either the whole selected span, or by moving
the start or end bars.

The background of the selector is made up of a graph of how the number of
searches has varied over time. There is also a hint-text overlaid behind the graph,
giving the users first a hint of how to use the selector and then a description of
what the graph represents.

Filters

The graphical components to add a filter is first limited to a simple icon. When
clicked, it reveals two combo-boxes (drop-down-boxes with the ability to search)
which is used to select the appropriate filter. These combo-boxes uses in-line
validation on the input. A filter is added by clicking the button next to the
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Figure 19: The three di↵erent states of the filter component.

combo-boxes, or cancelled by pressing the cancel-icon. When added, the combo-
boxes are replaced with a component containing a label with the inputs from
the combo-boxes. The filter is directly viewable and can be easily removed by
pressing its remove-icon.

Query Pane

When the task involves displaying information associated with a specific query,
this component is used to list the queries available to choose from.

Each entry in the list has three components: an icon representing the type of
information that will be displayed, a text-label of the query phrase, and a label
with the number of searches made with this query phrase. The background of
the entry is white if not selected, orange when selected, and a lighter shade of
orange when hovered over. There is also a tool-tip that appears when hovering
over an entry for an extended period of time, which contains information about
the number of results the query generated.

At the top of the query pane there is a search field which can be used to search
within the list of queries.
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Figure 20: The list of performed search queries.

Analysing Unsatisfied Information Needs

Figure 21: Overview of the concept implementation. More images can
be found in appendix E

This is a compound component, consisting of two lists detailing search sessions
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and an area for selecting a common search phrase (if available). A quick recap of
the purpose: when a query resulted in no results or no results visited by the user,
show the query reformulations that the users have made to get some results that
they find valuable. Any common search phrases among the query reformulations
are found and displayed to the user.

The initial state of the component is to show any search evolutions which had
no search phrase in common. This is communicated through the title displayed
above each of the lists. The search evolution is split between the lists to conform
to the behaviour of when a common search phrase is selected. To select a search
phrase, the user performs a click-and-drag action on the search phrase component,
moving it to the drop area below. The formulation of the label in the drop area,
Move search phrase here, and the out-lined look of a box is used to indicate that
click-and-drag is to be used to move the component there. After doing that, the
lists now show the search phrases entered before (the list to the left) and after
(the list to the right) the common search phrase, to allow the analyst to better
understand the users goals. Clicking an entry in one of the lists will highlight it
in orange in both lists, which makes it easier to follow the whole query evolution.
The same is true for scrolling; scrolling in one list also scrolls the other.

Understanding Information Needs

Figure 22: Overview of the concept implementation. More images can
be found in appendix E
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Another compound component. This one consists of a title, a graph, a set of
statistics boxes and a list of result links.

The title is placed at the top, and also works as a link to the query in the search
service. This is indicated through the icon placed to the right of the title, and
through underlining the title when hovered.

The graph displays the usage of the selected search phrase for the time period
selected. This allows the analyst to find any interesting patterns regarding usage.
The resolution of the graph depends on the size of the time period selected; a
week provides a graph-resolution of one point per day, as does a month, while a
year gives a resolution of one point per week.

The list of result links has a drop-down menu for sorting the list in a number
of ways, each chosen to better understand something. The default sorting is
according to the ranking that the search service provides which can be used to
see if the top results are good and relevant. Sorting by user rank brings forward
the most valuable (according to the users) result. Sorting by number of clicks
reveals what the users think is the most valuable result, before they have visited
it, and the error rate shows which results that the users did not find valuable.
Each of the di↵erent sort-options have the same name as the labels for the data
on the result link.

Segmenting Searches

Figure 23: Overview of the concept implementation. More images can
be found in appendix E
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A compound component with four parts, where a tree-map graph is the central
part, designed to visualise how much di↵erent groupings use the search service.

The first component is a drop-down menu with which the user can select on which
attribute the tree-map should group the data. Below that is the bread-crumb
trail of the hierarchy that the user has progressed through in the tree-map. Each
section is clickable and takes the user back to that level. At the bottom, below
the tree-map, is a contextual-link which takes the user to the What are people
looking for-tab, and applies the necessary filters. The di↵erent nodes/parts of the
tree-map graph represents di↵erent groupings, and the size of the node represents
the amount of queries that group makes. Clicking a node reveals any sub-groups,
again with size representing the number of queries made.
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6 Discussion

6.1 Validity of the User Descriptions

Considering the size and distribution of the interview group, the authors would
hesitate to draw broad and general conclusions. However, we do feel that the re-
sults obtained do provide a good and truthful image of that particular user group
when it comes to their working-situation and their level of domain-knowledge.

One of the initial main goals of the interviews was to capture requirements re-
garding organisational needs and requests for additional metrics and functions.
This yielded a few good responses, but far from as many as hoped. We attribute
this to the relatively newness of the subject of Search Analytics, and the shortness
of the interviews; had it been possible to conduct deeper and more probing in-
terviews with more people at di↵erent positions within the organisation, coupled
with deeper studies of the organisations goals and practices, a better understand-
ing of their needs could have been attained, and more informed questions could
have been asked. This need for extensive interviews was, however, not included
in the project time plan and was therefore not pursued.

Late in the project, when the concept implementation was finished, a demo ses-
sion with a customer of Findwise AB was held. The demo session generated an
interesting discussion where many ideas and comments were voiced. The authors
believe that a workshop with several stakeholders could be a good next step,
where the concept implementation can be used as a mediating tool to catalyse
discussion.

6.2 Tasks and Metrics

The goal with the task and metrics lists was to compile lists that would only
contain entries that had been deemed to be relevant to the users and organisations
after having studied their needs and requirements that had been gathered from
the interviews. However, as we felt that the results did not exploit the wide
range of possibilities that Search Analytics can provide, we elected to expand the
list with additional tasks and metrics found during the literature study and the
comparative review process.

The list is even after this expansion, however, not to be considered as a complete
or full representation of all of the types of tasks and metrics which are related
to Search Analytics. Such an undertaking would require more time than this
project would allow. Also worth considering is that, following Hurst’s process for
Search Analytics, the relevant tasks and metrics is dependent on the organisation
that is to use them. One size does most likely not fit all; it will be too big for
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some, too small for some and not the right thing for some. The idea of creating a
”definitive” list of tasks and metrics is therefore perhaps not achievable and not
worth pursuing.

6.3 The Concept Implementation

Time constraints required us to select a small sub-set of the task and metrics to
implement. This has undoubtedly had an e↵ect on the design and layout of the
application, and it is uncertain whether the current design would allow for more
data and new functions to be added and still be usable. It is certainly possible
to expand the number of tasks that can be performed by simply adding another
tab, or add more metrics to the content of a tab, but this requires the task to fit
into the current structure, which may or may not work.

6.3.1 SmartClient, HighCharts and InfoVis

Using SmartClient to implement the concept design had both pros and cons. It
was relatively easy to learn the basics of SmartClient, and we got a first version
running with dummy data quite quickly. However, to get everything looking ex-
actly as wanted was sometimes a bit cumbersome due to how SmartClient works,
as the visuals were controlled by three separate files: in-line in the JavaScript
code, a CSS-file and a ”skin”-file which defined how SmartClient visualised some
built-in components. There was also some problems related to integrating Smart-
Client and the other JavaScript libraries used, which required less than elegant
solutions due to bugs in SmartClient.

6.3.2 Regarding the Second User Test

There were several problems revealed during the second user test, detailed in
section 4.8.2, but it should be noted that due to time constraints no changes were
made to the concept implementation after the second user test.

6.4 Process

If the authors look for any learnings from this project, one of the major ones has
to do with time estimation. The time allocated for some of the phases of the
project was not adequate, especially concerning the idea-generation and paper
prototyping phases. This led to a stressful period where it felt like the time was
running out, and resulted in less than ideal prototyping phase where too few
design alternatives were created and evaluated.
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The di�culty of finding interview subjects was also something that the authors
had not anticipated beforehand, most likely due to inexperience in dealing with
real users and their limited time schedules.

The need to allot more time to creating reports from the raw data than what
was initially wanted and planned for reduced the time left for other tasks, which
impacted the quality of the design somewhat, and the quality of the implemen-
tation more so. The scope of the report creation was underestimated, due to
bad planning and led to it taking longer than what perhaps would have been
necessary.

6.5 Future Work

This thesis has dealt with the very basics of requirements gathering and realisation
regarding Search Analytics. The authors have a few recommendations for where
future work is needed.

6.5.1 Methodology for Requirements Elicitation

To gain a better understanding of the needs of potential users and organisations,
a detailed methodology for identifying and analysing the needs of relevant stake-
holders should be created. This is needed because knowledge regarding Search
Analytics is not very widespread, and to facilitate real, actionable change with
positive results many di↵erent stakeholders need to be involved in the design
process. This would also be a good position from which the need for educating
the users in the field of Search Analytics could be determined. If the level of
knowledge is low, then a strategy for working with Search Analytics should be
developed together with the target organisation.

6.5.2 Expanded Data Collection

The authors also believe that there is room for improvement in the area of data
collection as well - the more the data, the (potentially) better analysis. Viewing
Search Analytics as something that should only concern itself with what goes on
within the confines of the search service is, in our view, limiting the potential
of Search Analytics. We believe that the goal of Search Analytics should be
to understand how search has been used to fulfil an information need. This will
most likely require information about actions that took place outside of the search
service. In addition, more information from the search service could be captured
as well, e.g. meta-data and snippet for each result link.
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6.5.3 Integration with Related Tools

Considering the concept implementation, there are many aspects that would ben-
efit from more work. Besides improving the existing design from the feedback
gathered from the user tests, designing concepts of the identified tasks that were
not implemented here would be a good start. As it stands now, the implemen-
tation has only the most bare minimum of functions that can be expected of a
Search Analytics application. The number of functions available can, in our view,
provide value to the users and their organisations, but to create a really useful
application more functions need to be implemented, and the application needs to
be integrated with any other applications which are used to actually modify the
search service. That aspect was deliberately left out of the scope of this project,
due to it being a large project in itself, but it is something that needs to be looked
at carefully.

61



7 References

Agichtein, E., Brill, E. and Dumais, S. (2006) Improving Web Search Ranking by
Incorporating User Behavior Information. In Proceedings of SIGIR 2006 ; 6-11
August 2006, Seattle. p. 19-26.
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8 Appendices



A Interview Transcriptions



$QRQ\PL]HG�,QWHUYLHZV
,QWHUYLHZHH��
'DWH������������

:KR�LV�VKH"
+DV�VWXGLHG�LQIRUPDWLFV�DQG�KHDOWK�FDUH�DGPLQLVWUDWLRQ��+DV�ZRUNHG�IRU�WKH�RUJDQLVDWLRQ�IRU�WKH�
ODVW�WKUHH�\HDUV��DQG�KDV�VSHQW�DOO�RI�KHU�WLPH�ZRUNLQJ�ZLWKLQ�WKH�ZHE�VHUYLFHV�WHDP�ZLWK�VXSSRUW�
IRU�WKH�&06�DQG�ZLWK�ZHE�DQG�VHDUFK�DQDO\WLFV�

:KDW�DUH�WKH�FRQGLWLRQV�XQGHU�ZKLFK�VKH�ZRUNV"
6SHQGV�DERXW�����RI�KHU�WLPH�RQ�ZHE�DQG�VHDUFK�DQDO\WLFV�WDVNV��$�ORW�RI�WLPH�LV�VSHQW�RQ�
LQFRUSRUDWLQJ�PRUH�GHSDUWPHQWV�LQWR�WKH�VHDUFK�LQGH[�DQG�VHDUFK�LQIUDVWUXFWXUH��DQG�RQ�VXSSRUW�
IRU�ZHE�DQG�VHDUFK�DQDO\WLFV�DQG�RQ�VHDUFK�HQJLQH�RSWLPL]DWLRQV��7KH�QHHG�IRU�WKLV�KDV�
FRQWLQXRXVO\�LQFUHDVHG�RYHU�WKH�ODVW�IHZ�\HDUV�

+RZ�GRHV�WKH�FRPSDQ\�ZRUN�ZLWK�6HDUFK�$QDO\WLFV"
,W�LV�D�YHU\�ODUJH�RUJDQLVDWLRQ�ZKLFK�KDYH�HPSOR\HHV�ZRUNLQJ�ZLWK�D�ZLGH�YDULHW\�RI�VXEMHFWV��
ZKLFK�LQ�WXUQ�PHDQ�WKDW�WKHUH�DUH�YHU\�GLIIHUHQW�QHHGV�DFURVV�WKH�RUJDQLVDWLRQ��7KLV�KDV�OHG�WR�
WKDW�HDFK�EUDQFK�RI�WKH�RUJDQLVDWLRQ�LV�UHVSRQVLEOH�IRU�ORRNLQJ�DW�WKHLU�RZQ�GDWD��RIWHQ�LQWHUHVWHG�
LQ�ZHE�DQDO\WLFV�GDWD��

:KDW�DUH�WKHLU�JRDOV�ZLWK�6HDUFK�$QDO\WLFV"
7KH�FRPSDQ\�KDV�D�YLVLRQ�RI�WKHLU�VHDUFK�WRROV�EHLQJ�³2QH�ZLQGRZ�WRZDUGV�WKH�LQIRUPDWLRQ´��
:KDW�WKLV�PHDQV�LV�WKDW�WKH\�ZDQW�WR�KDYH�RQH�VHDUFK�WRRO�IRU�WKH�HQWLUH�RUJDQLVDWLRQ�LQVWHDG�
RI�HYHU\�EUDQFK�KDV�WKHLU�RZQ��7KLV�LV�WR�PDNH�LW�HDVLHU�IRU�WKHLU�XVHUV��DV�WKH\�ZRQ¶W�KDYH�WR�
UHPHPEHU�ZKHUH�WR�VHDUFK�IRU�GLIIHUHQW�W\SHV�RI�LQIRUPDWLRQ�
7KH\�SURYLGH�VHDUFK�IRU�XVHUV�ERWK�ZLWKLQ�DQG�RXWVLGH�WKH�RUJDQLVDWLRQ�
7KH\�ZDQW�WR�EHFRPH�LQGHSHQGHQW�ZKHQ�LW�FRPHV�WR�GDWD�FROOHFWLRQ��DQG�DYRLG�WKH�FROOHFWHG�
GDWD�WR�EH�VWRUHG�RQ�VRPHRQH�HOVH¶V�VHUYHU�ZKHUH�LW�FRXOG�EH�XVHG�E\�RWKHUV�WKDQ�WKHPVHOYHV�
+RZHYHU�WKHVH�ZHUHQ¶W�RXWVSRNHQ�JRDOV�WKDW�WKH�RUJDQLVDWLRQ�KDG�VHW��LW�ZDV�UDWKHU�PRUH�D�
YLVLRQ�

+RZ�GR�WKH\�VHUYH�WKHVH�JRDOV�WRGD\"
6LQFH�WKH\�GRQ¶W�KDYH�DQ\�FOHDU�JRDOV�ZLWKLQ�WKH�RUJDQLVDWLRQ��LW�LV�KDUG�WR�GHILQH�KRZ�ZHOO�WKH\�
VHUYH�WKHVH�JRDOV�WRGD\�
6KH�H[SUHVVHG�GLIILFXOW\�LQ�VHUYLQJ�VXFK�D�EURDG�XVHU�EDVH��WKHUH�ZLOO�DOZD\V�EH�FRPSURPLVHV�
EHWZHHQ�GLIIHUHQW�GHSDUWPHQWV�DQG�WKHLU�QHHGV�

:KLFK�WDVNV�GRHV�VKH�SHUIRUP"
6KH�UHVSRQGV�WR�UHTXHVWV�IRU�DFFHVV�WR�WKH�VWDWLVWLFDO�GDWD���FUHDWHV�DFFRXQWV�DQG�JLYH�DFFHVV�
WR�GLIIHUHQW�XVHUV�VR�WKDW�WKH\�FDQ�XVH�WKH�GLIIHUHQW�WRROV�DYDLODEOH��6KH�DOVR�DVVLVWV�XVHUV�LQ�



ILQGLQJ�DQG�XQGHUVWDQGLQJ�WKH�GDWD�WKDW�WKH\�QHHG��H[SODLQLQJ�ZKDW�GLIIHUHQW�PHWULFV�PHDQ��
ZKHUH�WR�ILQG�FHUWDLQ�GDWD�
6KH�GRHV�ORRN�DW�WKH�DQDO\WLFV�GDWD�IRU�WKH�VHDUFK��PDLQO\�]HUR�KLWV��6KH�GRHV�QRW��KRZHYHU��
DGGUHVV�WKH�SUREOHP�KHUVHOI��WKDW�LV�GHOHJDWHG�WR�WKH�GHSDUWPHQW�RI�LQIRUPDWLRQ��6KH�SURYLGHV�
WKH�WRROV��RWKHUV�DUH�UHVSRQVLEOH�IRU�WKH�FRQWHQW�
7R�XQGHUVWDQG�ZKDW�GLIIHUHQW�DEEUHYLDWLRQV�PHDQ�VKH�FRQGXFWV�D�VPDOO�LQYHVWLJDWLRQ��WDONLQJ�WR�
FROOHDJXHV�DQG�VHDUFKLQJ�WKH�LQWUDQHW�WR�VHH�ZKRP�PLJKW�EH�UHVSRQVLEOH�IRU�WKLV�

:KR�HOVH�ZRUN�ZLWK�VHDUFK�DQDO\WLFV�ZLWKLQ�WKH�RUJDQLVDWLRQ"
$�IHZ�FROOHDJXHV�DUH�DYDLODEOH�IRU�VXSSRUW��EXW�PRVWO\�KHU�UHVSRQVLELOLW\��7KH\�DOO�KDYH�GLIIHUHQW�
DUHDV�RI�UHVSRQVLELOLW\�H[SHUWLVH�
+HU�MRE�LV�QRW�WR�ORRN�DW�DQG�DQDO\VH�WKH�GDWD���WKDW�LV�XS�WR�WKH�µLQIRUPDWLRQ�PDVWHU¶�RI�HDFK�
GHSDUWPHQW��6RPH�DUH�PRUH�LQWHUHVWHG�DQG�NQRZOHGJHDEOH�WKDQ�RWKHUV��WKHUH�H[LVW�MXVW�D�IHZ�
H[SHUWV�WKDW�UHDOO\�XQGHUVWDQG�WKH�WRROV��EXW�WKH�PDMRULW\�DUH�QRYLFHV��,QWHUHVW�KDV�LQFUHDVHG�ZLWK�
WLPH��UHTXHVWV�IRU�PRUH�GHWDLOHG�LQIRUPDWLRQ�KDYH�DSSHDUHG��0RVW�RI�WKHP�GRQ¶W�KDYH�WKDW�PXFK�
WLPH�WR�VSHQG�RQ�DQDO\WLFV���WKHLU�MRE�LV�PDLQO\�WR�SURGXFH�FRQWHQW�DQG�FUHDWLQJ�WKH�ZHE�SDJHV���
DQG�RQO\�GR�LW�ZKHQ�WKH\�KDYH�VRPH�WLPH�WR�VSDUH��RU�QHHG�WR�GR�LW�IRU�D�UHSRUW��%XW�WKH\�GR�VHH�
WKH�YDOXH�RI�KDYLQJ�WKH�DQDO\WLFV�GDWD�
*RRJOH�$QDO\WLFV�LV�VOLJKWO\�RYHUZKHOPLQJ�IRU�PDQ\��DQG�WKLV�OHDGV�WR�WKHP�QRW�JRLQJ�SDVW�WKH�
EDVLF�OHYHO�RI�IXQFWLRQDOLW\�ZKHQ�XVLQJ�WKH�SURJUDP��%XW�WKHUH�DUH�H[DPSOHV�RI�SHRSOH�DVNLQJ�IRU�
KHOS�LQ�OHDUQLQJ�DQG�XQGHUVWDQGLQJ�WKH�WRRO���UHTXHVWLQJ�D�OLVW�RI�WKH�µ7RS���)HDWXUHV¶�

7KH�,QIR�0DVWHU
7KH�MRE�RI�ORRNLQJ�DW�WKH�GDWD�LV�GHOHJDWHG�WR�WKH�LQIR�PDVWHUV�RI�HDFK�GHSDUWPHQWV��,W�LV�WKHLU�MRE�
WR�FRPSLOH�DQG�DQDO\VH�WKH�GDWD��DQG�WKHQ�SUHVHQW�LW�WR�ZKRPHYHU�LW�PD\�FRQFHUQ�
7KH\�DUH�UHVSRQVLEOH�IRU�UXQQLQJ�DQG�PDLQWDLQLQJ�WKHLU�VLWH��DQG�DOVR�WKH�PDLQ�UHVSRQVLELOLW\�
IRU�ORRNLQJ�DW�WKH�ZHE�VHDUFK�DQDO\WLFV�DQG�LPSURYH�WKHLU�VLWH��,W�LV�DOVR�WKH\�WKDW�FDQ�DGG�JRDO�
DFWLRQ�WUDFNLQJ���FRQYHUVLRQ�UDWH�FULWHULD�WR�WKH�VLWH��EXW�LW�LV�QRW�GRQH�WRGD\�DV�IDU�DV�VKH�NQRZV�

7KH�0RVW�9DOXDEOH�'DWD
+DG�D�KDUG�WLPH�WR�DQVZHU���³HYHU\WKLQJ�LV�LPSRUWDQW´��&RQFOXGHG�WKDW�VHDUFK�WHUPV�WKDW�
JHQHUDWH�]HUR�UHVXOWV�DUH�WKH�PRVW�YDOXDEOH�GDWD��&DQ�SRLQW�RXW�FRQWHQW�WKDW�WKH�VLWH�LV�PLVVLQJ��
DQG�NH\ZRUGV�WKDW�VKRXOG�OHDG�WR�FRQWHQW�EXW�IRU�VRPH�UHDVRQ�GRHV�QRW�

7KRXJKWV�DERXW�WKH�GDWD�SUHVHQWDWLRQ�RI�WRGD\
7KH�LQWHUQDO�*8,�XVHG�WRGD\�KDV�D�YHU\�SRRU�YLVXDOL]DWLRQ��,W�RQO\�VKRZV�WKH�GDWD�LQ�WDEOH�IRUPDW��
0DQ\�RI�WKH�XVHUV�WKDW�ORRN�DW�WKH�VWDWLVWLFV�ZDQW�WR�EH�DEOH�WR�FUHDWH�UHSRUWV�IURP�WKH�GDWD��
7RGD\�WKH\�XVH�WZR�RWKHU�V\VWHPV�EHVLGHV�WKHLU�RZQ�FXVWRP�PDGH�WRRO��PDGH�E\�)LQGZLVH���
WR�YLHZ�WKH�GDWD��*RRJOH�$QDO\WLFV�DQG�$:6WDWV��$:6WDWV�ZLOO�VRRQ�EH�GHSUHFDWHG�DQG�ZLOO�
EH�UHSODFHG�E\�3LZLN��7KH\�QR�ORQJHU�ZDQW�WR�XVH�$:6WDWV�DV�LW¶V�KDUG�WR�XQGHUVWDQG�LWV�GDWD�
YLVXDOL]DWLRQV��EDU�FKDUWV�DQG�WDEOHV��
2YHUDOO�ZKHQ�WKH\�ORRN�DW�WKH�VWDWLVWLFV�WKH\�DUH�PRUH�LQWHUHVWHG�LQ�VHHLQJ�WUHQGV�UDWKHU�WKDQ�
H[DFW�QXPEHUV��/DUJHO\�EHFDXVH�VHDUFK�VWDWLVWLFV�LVQ¶W�YLHZHG�DV�DQ�H[DFW�UHSUHVHQWDWLRQ�RI�
KRZ�WKH�VHDUFK�LV�XVHG��7UHQGV�RYHU�ORQJHU�DPRXQWV�RI�WLPH��PRQWK��TXDUWHU��\HDU��LV�RIWHQ�
XVHG�

:KDW�ZRXOG�VKH�OLNH�WR�EH�DEOH�WR�GR�WKDW�VKH�FDQ¶W�GR�WRGD\"



6KH�ZRXOG�OLNH�WR�EH�DEOH�WR�KDYH�PRUH�WLPH�WR�PHHW�WKH�XVHUV�DV�WR�FROOHFW�PRUH�TXDOLWDWLYH�
GDWD�
+RZHYHU�WKLV�LV�KDUG�WR�DFFRPSOLVK�WRGD\��2WKHU�WKDQ�WKDW��WKHUH�LV�QRWKLQJ�WKDW�VKH�VSHFLILFDOO\�
IHHO�WKDW�VKH�LV�PLVVLQJ�

5HTXHVWV�IRU�IHDWXUHV
3HRSOH�KDV�DVNHG�IRU�PRUH�PHWULFV�WR�WUDFN��QR�GHWDLOV�JLYHQ��DQG�PRUH�ZD\V�WR�FRPSLOH�DQG�
SUHVHQW�GDWD�LQ�WKH�IRUP�RI�D�UHSRUW���FXVWRPL]DEOH�IRU�HDFK�GHSDUWPHQW�
:RUWK�QRWLQJ�LV�WKDW�WKH\�WUDFN�D�ORW�RI�LQIRUPDWLRQ�WRGD\��EXW�MXVW�D�VPDOO�SDUW�RI�LW�LV�GLVSOD\HG�
WRGD\��WKLV�LV�IRU�WKHLU�FXVWRP�LQWHUQDO�WRRO��

7UDFNLQJ�&KDQJHV
,W�LV�XS�WR�HDFK�GHSDUWPHQW�WR�WUDFN�DQ\�FKDQJHV�WKDW�WKH\�PDNH��VKH�LV�QRW�DZDUH�RI�DQ\RQH�
GRLQJ�LW�WRGD\��6KH�KHUVHOI�GRHV�QRW�UHDOO\�WUDFN�DQ\�FKDQJHV�WKDW�DUH�PDGH�DIWHU�VKH�KDV�
KDQGHG�RII�D�FDVH�WR�WKH�LQIRUPDWLRQ�GHSDUWPHQW��6KH�WKLQN�WKDW�VKH�SUREDEO\�VKRXOG�EH�EHWWHU�DW�
GRLQJ�WKLV��EXW�WKH�FRQWLQXRXV�GD\�WR�GD\�ZRUN�OHDYHV�OLWWOH�URRP�IRU�LW�

.H\�0DWFKHV
$Q\�XVHU�LV�DEOH�WR�DGG�NH\�PDWFKHV��VSRQVRUHG�UHVXOWV��WR�DQ\�VHDUFK�

2YHUDOO�IHHOLQJ
$QDO\WLFV�KDV�D�KXJH�SRWHQWLDO�IRU�LPSURYLQJ�WKH�ZHE�H[SHULHQFH���EXW�VKH�IHHOV�WKDW�WKHUH�LV�QRW�
HQRXJK�WLPH�WR�GR�DV�PXFK�DV�VKH�ZRXOG�ZDQW�WR�
�

,QWHUYLHZHH��
����������

:KR�LV�VKH"
:RUNV�DV�D�FRQVXOWDQW�FRQWUDFWHG�E\�RWKHU�FRPSDQLHV�WR�SHUIRUP�FHUWDLQ�WDVNV��DPRQJ�WKHP�
VHDUFK�DQDO\WLFV�

:KDW�DUH�WKH�FRQGLWLRQV�XQGHU�ZKLFK�VKH�ZRUNV"
6KH�GRHVQ
W�ZRUN�ZLWK�WKLV�IXOO�WLPH��7KH�DPRXQW�RI�WLPH�VKH�FDQ�GHGLFDWH�WR�VHDUFK�DQDO\WLFV�LV�
YHU\�PXFK�GHSHQGHQW�RQ�ZKDW�RWKHU�WDVNV�VKH�PXVW�SHUIRUP�DW�WKH�VDPH�WLPH���VRPH�SHULRGV�
VKH�PLJKW�RQO\�KDYH�WLPH�RQH�RU�WZR�WLPHV�D�PRQWK��RWKHUV�VHYHUDO�WLPHV�SHU�ZHHN��(YHU\�
TXDUWHU�WKH\�KDYH�D�IROORZ�XS�ZKHUH�WKH\�FRPSDUH�WKH�FXUUHQW�TXDUWHU�ZLWK�WKH�SUHYLRXV�RQH��$OO�
WKH�GDWD�WKDW�VKH�ZRUNV�ZLWK�DUH�WDEOHV�LQ�DQ�H[FHO�ILOH�

+RZ�GRHV�WKH�FRPSDQ\�ZRUN�ZLWK�6HDUFK�$QDO\WLFV"
2QH�RI�KHU�FOLHQWV�KDYH�EHHQ�ZRUNLQJ�DFWLYHO\�ZLWK�LW�VLQFH�������ZKLFK�VKH�FRQVLGHUV�WR�EH�IDLUO\�
ORQJ�

:KDW�DUH�WKHLU�JRDOV�ZLWK�6HDUFK�$QDO\WLFV"



7KHLU�JRDO�LV�WR�EHWWHU�XQGHUVWDQG�WKHLU�XVHUV�DQG�ZKDW�WKH\�DUH�ORRNLQJ�IRU��7KLV�LV�WR�OHDG�WR�
EHWWHU�EXVLQHVV�YDOXHV�UHJDUGLQJ�H[WHUQDO�XVHUV��DQG�KLJKHU�HIILFLHQF\�IRU�LQWHUQDO�XVHUV�
2QH�FOLHQW�DOVR�KDV�D�.3,�VWDWLQJ�WKDW�WKH�WRS�����VHDUFK�WHUPV�DUH�WR�EH�³PDQDJHG´��PHDQLQJ�
WKDW�WKH�VHDUFK�UHVXOW�IRU�WKHVH�WHUPV�DUH�WR�EH�UHYLHZHG�DQG�WKHLU�UDQNLQJ�DGMXVWHG�LG�QHHGHG��
WKDW�ZDV�WUDFNHG�DQG�PHDVXUHG��7KLV�LV�WKH�RQO\�WKLQJ�WKDW�PDQDJHPHQW�LV�LQWHUHVWHG�LQ�
6HDUFK�KDV�EHFRPH�YHU\�LPSRUWDQW�WR�KRZ�WKH�FOLHQW�HQDEOHV�LWV�XVHUV�WR�UHFRQQHFW�WR�GDWD��
+HU�WZR�ELJJHVW�FOLHQWV�DUH�UDWKHU�ODUJH�RUJDQLVDWLRQV��VR�WKHUH�DUH�VHOHFWHG�JURXSV�WKDW�DUH�
SULRULWL]HG��HYHU\RQH�FDQQRW�KDYH�WKH�EHVW�H[SHULHQFH��FRPSURPLVH�LV�QHHGHG�

+RZ�GR�WKH\�VHUYH�WKHVH�JRDOV�WRGD\"
7KH\�ZRUN�ZLWK�³ERRVWHG´�NH\ZRUGV��,Q�RWKHU�ZRUGV�NH\ZRUGV�ZKLFK�DUH�ZHLJKWHG�DQG�WKH\�FDQ�
PDQXDOO\�LQFUHDVH�WKH�ZHLJKW�RI�D�NH\ZRUG��7KH\�SXW�D�ORW�RI�HIIRUW�LQWR�H[DPLQLQJ�WKH�NH\ZRUGV�
WKDW�KDV�]HUR�KLWV�
&XUUHQWO\�WKH\�ZRUN�RQ�WZR�OHYHOV��)LUVW�LV�WKH�JHQHUDO�OHYHO��ZKLFK�LV�GHSDUWPHQW�RU�JURXS�
EDVHG���KHUH�WKH\�FDQ�VHH�KRZ�WKH�VHDUFK�LV�XVHG�RYHUDOO��7KH�VHFRQG�OHYHO�LV�PRUH�GHWDLOHG�
ZKHUH�³WRS´�RU�³KHDY\´�XVHUV�DUH�VWXGLHG��LQ�SDUW�WR�DVVLVW�WKHP�VLQFH�WKH\�XVH�WKH�VHUYLFH�PXFK�
DQG�LQ�SDUW�WR�JDWKHU�LQIRUPDWLRQ�WKDW�FRXOG�EH�DSSOLFDEOH�WR�WKH�JHQHUDO�XVHU�DV�ZHOO�

:KLFK�WDVNV�GRHV�VKH�SHUIRUP"
6KH�ORRNV�DW�WKH�WRS���������VHDUFK�WHUPV�XVHG�DQG�VHH�LI�WKH\�DUH�PDQDJHG�RU�QRW��,I�WKH\�DUH�
QRW��VKH�FRQGXFWV�D�VPDOO�LQYHVWLJDWLRQ�WR�ILQG�WKH�EHVW�OLQNV��7KLV�FDQ�LQFOXGH�FRQWDFWLQJ�WKH�
GHSDUWPHQW�WKDW�LV�LQ�FKDUJH�RI�WKDW�DUHD��LI�WKH\�QHHG�WR�FKDQJH�DGG�QHZ�GDWD�WR�WKHLU�VLWH�
6KH�DOVR�ORRN�DW�GHDG�OLQNV�DQG�TXDOLWDWLYH�DVSHFWV�RI�WKH�LQIRUPDWLRQ�DYDLODEOH�

:KR�HOVH�ZRUN�ZLWK�VHDUFK�DQDO\WLFV�ZLWKLQ�WKH�RUJDQL]DWLRQ"
7KH�*OREDO�&RQWHQW�0DQDJHU�UHFHLYHV�UHSRUWV�UHJDUGLQJ�WKH�.3,��EXW�QRWKLQJ�HOVH��&RQWHQW�
PDQDJHUV�PD\�UHFHLYH�LQVWUXFWLRQV�WR�DGG�RU�FKDQJH�FRQWHQW�EDVHG�RQ�WKH�VHDUFK�DQDO\WLFV�
GDWD��EXW�WKH\�GRQ¶W�UHTXHVW�WKH�LQIRUPDWLRQ�WKHPVHOYHV�

:KDW�ZRXOG�VKH�OLNH�WR�EH�DEOH�WR�GR�WKDW�VKH�FDQ¶W�GR�WRGD\"
7KH\�DUH�LQ�WKH�SURFHVV�RI�FUHDWLQJ�D�QHZ�SURFHVV�ZKHUH�WKH\�DUH�WR�PDQDJH�D�VHW�SHUFHQWDJH�
RI�WKH�TXHULHV�LQVWHDG�RI�WKH�WRS�����RU�VR��7KLV�LV�WR�FDSWXUH�PRUH�RI�WKH�³ORQJ�WDLO´�RI�WKH�
VHDUFKHV��7KHUH�DUH�DOVR�SODQV�WR�GHOHJDWH�WKH�UHVSRQVLELOLW\�WR�PDQDJH�VHDUFK�WHUPV�
WKURXJKRXW�WKH�RUJDQLVDWLRQ��EXW�LW�LV�KDUG�WR�ILQG�SHRSOH�ZLWK�WLPH�WR�GR�WKLV�
7KHUH�LV�DOVR�D�GHVLUH�WR�FDSWXUH�PRUH�TXDOLWDWLYH�LQIRUPDWLRQ��WR�EHWWHU�NQRZ�LI�WKH\�XVHUV�IRXQG�
ZKDW�WKH\�ZHUH�ORRNLQJ�IRU�DQG�ZHUH�VDWLVILHG�ZLWK�WKH�TXDOLW\�RI�WKH�LQIRUPDWLRQ�
$QRWKHU�UHTXHVW�LV�WR�EH�DEOH�WR�GLJ�GHHSHU�LQWR�WKH�GDWD�DQG�VOLFH�LW�XS�LQWR�HYHQ�VPDOOHU�SLHFHV��
,Q�RWKHU�ZRUGV�EH�DEOH�WR�JURXS�RQ�IRU�H[DPSOH�µUROH¶��ZKLFK�ZRXOG�UHTXLUH�VWULFWHU�JXLGHOLQHV�DQG�
UXOHV�IRU�VHWWLQJ�VXFK�LQIRUPDWLRQ�
6KH�ZRXOG�OLNH�WR�EH�PRUH�SURDFWLYH�DQG�SHUIRUP�FKDQJHV�EHIRUH�LW¶V�WR�ODWH��7RGD\�WKH\�RIWHQ�
GR�WKH�FKDQJHV�DIWHU�LW¶V�QRWLFHG�WKDW�D�FKDQJH�ZDV�QHHGHG��&RXSOHG�ZLWK�WKLV�LV�WKH�DELOLW\�WR�
VHH�ZKDW�LPSDFW�D�FKDQJH�KDYH�KDG�
7KH�FKDQJH�LQ�WKH�PRVW�IUHTXHQWO\�XVHG�NH\ZRUGV�FDQ�FKDQJH�UDSLGO\�LQ�H[WUHPH�FDVHV��2QH�
VXFK�H[WUHPH�FDVH�ZDV�WKH�VZLQH�IOX�HSLGHPLF�RI�������'XULQJ�D�VKRUW�SHULRG�RI�WLPH�WKH�
IUHTXHQF\�RI�ZRUGV�UHJDUGLQJ�VZLQH�IOX�LQFUHDVH�UDSLGO\��+RZHYHU��QR�LQIRUPDWLRQ�ZDV�DYDLODEOH�
IRU�WKHVH�NH\ZRUGV��DQG�LI�WKH�VWDWLVWLFV�LVQ¶W�FKHFNHG�UHJXODUO\�LW�FRXOG�FDXVH�D�SUREOHP�VLQFH�
PDQ\�VHDUFKHV�ZRXOG�UHWXUQ�]HUR�UHVXOWV�DQG�SHRSOH�QRW�ILQGLQJ�WKH�LQIRUPDWLRQ�WKH\�QHHGHG�
ZKLFK�FRXOG�FDXVH�XQQHFHVVDU\�GLVFRPIRUW�



7KRXJKWV�DERXW�WKH�GDWD�SUHVHQWDWLRQ�RI�WRGD\
7KH�WRRO�VKH�LV�XVLQJ�WRGD\�LV�VLPSO\�DQ�([FHO�VKHHW�RI�WDEOHV�ZLWK�LQIRUPDWLRQ��6KH�UHFRJQL]HV�
WKDW�LW�LV�QRW�LGHDO�WR�ZRUN�ZLWK��DQG�WKDW�LW�LV�SUHWW\�FXPEHUVRPH��EXW�LW�LV�HQRXJK�WR�GR�ZKDW�VKH�
KDV�WR�GR�
+RZHYHU��D�JRRG�JUDSKLFDO�LQWHUIDFH�VR�WKDW�VKH�ZRXOG�QR�ORQJHU�KDYH�WR�ZRUN�LQ�([FHO�ZRXOG�
EH�KLJKO\�ZHOFRPHG��7KH�SRVVLELOLW\�WR�FUHDWH�FXVWRP�UHSRUWV�WKDW�PDNHV�WKH�GDWD�PRUH�DEVWUDFW�
LV�DOVR�ZHOFRPHG��6KH�EHOLHYHV�WKLV�ZRXOG�PDNH�LW�PRUH�SOHDVDQW�WR�ZRUN�ZLWK�DQG�LW�ZRXOG�EH�
HDVLHU�WR�FRPPXQLFDWH�WKH�GDWD�DQG�LWV�YDOXH�WR�RWKHUV�

7LPH�VSDQ
&XUUHQWO\�WKH\�FRPSDUH�WKLV�TXDUWHUV�GDWD�ZLWK�WKH�SUHYLRXV�TXDUWHU��7KHUH�KDYH�EHHQ�LQVWDQFHV�
RI�ORRNLQJ�DW�\HDUO\�VWDWLVWLFV�WR�JDWKHU�GDWD�IRU�IXWXUH�SURMHFWV�

7UDFNLQJ�FKDQJHV
&KDQJHV�DUH�QRW�WUDFNHG�WRGD\��DOWKRXJK�WKH\�VKRXOG�EH��7KH�SUREOHP�LV�ODFN�RI�GDWD�DQG�WRROV��
1RW�HYHQ�WKH\�QXPEHU�RI�FOLFNV�RQ�WKH�GLIIHUHQW�UHVXOW�SDJHV�DUH�WUDFNHG�

2YHUDOO�IHHOLQJ
7KHUH�LV�YDOXH�LQ�VHDUFK�DQDO\WLFV��EXW�WKH\�VKRXOG�GR�PXFK�PRUH�WKDQ�ZKDW�WKH\�GR�WRGD\�
�

,QWHUYLHZHH��
����������

:KR�LV�KH�DQG�ZKDW�GRHV�KH�GR"
+H�VHHV�KLPVHOI�DV�D�VHUYLFH�SURYLGHU���SURYLGLQJ�VHDUFK�VHUYLFHV�IRU�GLIIHUHQW�SDUWV�RI�WKH�
FRPSDQ\��+LV�UHVSRQVLELOLWLHV�DUH�WR�PDNH�VXUH�WKDW�WKH�SURGXFW�ZRUNV��PDQDJH�WKH�WHDP�WKDW�
LPSOHPHQWV�WKH�VHDUFK�VROXWLRQV�DQG�KH�LV�DOVR�UHVSRQVLEOH�IRU�PDQDJLQJ�WKH�IXQGLQJ�IRU�WKH�
SURMHFWV�

+RZ�GRHV�WKH�FRPSDQ\�ZRUN�ZLWK�6HDUFK�$QDO\WLFV"
7KH\�KDYH�QRW�XVHG�VHDUFK�DQDO\WLFV�PXFK�EHIRUH��WKH\�ZHUH�QRW�VDWLVILHG�ZLWK�WKH�WRROV�
DYDLODEOH��,W�ZDV�WRR�KDUG�WR�JHW�JRRG�UHSRUWV�IURP�WKH�SUHYLRXV�V\VWHPV��*RRJOH�6HDUFK�
$SSOLDQFH�DQG�0LFURVRIW�6KDUH3RLQW�6HUYHU�6HDUFK��
7KH�FRPSDQ\�KDV�PDQ\�GLIIHUHQW�FOLHQWV�WKDW�WKH\�VHUYH�ZLWK�VHDUFK�VROXWLRQV�
2QH�LPSRUWDQW�,7�UHVRXUFH�ZLWKLQ�WKH�FRPSDQ\�LV�WKH�WHDPSODFH�VLWH��,W�KDV�EHHQ�LQFRUSRUDWHG�
LQWR�WKH�JHQHUDO�HQWHUSULVH�VHDUFK��7KH�SUREOHP�ZLWK�WKH�WHDPSODFH�LV�WKDW�WKHUH�DUH�QR�VWULFW�
UXOHV�DERXW�PHWD�WDJJLQJ�WKH�GDWD�WKDW�LV�DGGHG�WKHUH���ULJKW�QRZ�LW�LV�WKH�XVHUV�WKDW�VHW�WKH�
UXOHV�

:KDW�DUH�WKHLU�JRDOV�ZLWK�6HDUFK�$QDO\WLFV"
7KH�FRPSDQLHV�IRFXV�RQ�VHDUFK�KDYH�LQFUHDVHG�VLJQLILFDQWO\�WKH�SDVW�\HDUV��7KH\�DUH�FXUUHQWO\�
LQ�WKH�LPSOHPHQWDWLRQ�SKDVH�RI�D�QHZ�VHDUFK�VROXWLRQ��0LFURVRIW�)$67�6HDUFK�6HUYHU��ZKHUH�



WKH\�ZLOO�EH�DEOH�WR�ORJ�VHDUFKHV�DQG�DFWXDOO\�KDYH�JRRG�GDWD�WR�DQDO\]H�
7KH�XOWLPDWH�HQG�JRDO�LV�WKH�VRPHZKDW�EURDG�³PDNH�WKH�VHDUFK�EHWWHU´��0RUH�GHWDLOHG�JRDOV�DUH�
KDUGHU�WR�GHILQH�VLQFH�WKH\�GRQ¶W�DFWLYHO\�ZRUN�ZLWK�VHDUFK�DQDO\WLFV�\HW�
7KH\�DOVR�ZDQW�WR�JDWKHU�PRUH�TXDOLWDWLYH�LQIRUPDWLRQ�UHJDUGLQJ�WKH�VHDUFK�VHUYLFH�DQG�WKH�
GRFXPHQWV�WKHUHLQ�

+RZ�GR�WKH\�VHUYH�WKHVH�JRDOV�WRGD\"
7KH\�GR�QRW�UHDOO\�ZRUN�ZLWK�VHDUFK�DQDO\WLFV�DFWLYHO\�WRGD\��EXW�DUH�LQ�WKH�SURFHVV�RI�
LPSOHPHQWLQJ�D�QHZ�VHDUFK�VHUYLFH�ZLWK�DQDO\WLFV�FDSDELOLW\�
,Q�WKHLU�FXUUHQW�VWDJH�RI�LPSOHPHQWDWLRQ��RQH�RI�WKH�ELJ�DGGLWLRQV�WR�WKH�HQWHUSULVH�VHDUFK�LV�WKH�
JDWKHULQJ�RI�VHYHUDO�LQIRUPDWLRQ�VRXUFH�LQWR�RQH�VHDUFK�VHUYLFH��DQG�WKH�DELOLW\�WR�ILOWHU�EHWZHHQ�
WKH�VRXUFHV�ZKHQ�VHDUFKLQJ�

5HTXHVWHG�)XQFWLRQV
:KLOH�WKH\�GR�QRW�XVH�VHDUFK�DQDO\WLFV�DW�WKH�PRPHQW��KH�PHQWLRQHG�ZKDW�WKH\�KDYH�SODQQHG�
WR�LPSOHPHQW�ILUVW��7KLV�LQFOXGHG�WRS�VHDUFKHV��]HUR�KLW�VHDUFKHV��WLPH�VSHQW�RQ�D�SDJH��H[LW�
SDJH�DQG�FOLFNHG�UHVXOWV��7R�ILOWHU�RQ�WLPH�VSDQ�LV�UHTXLUHG��6RPH�RI�WKHVH�WKLQJV�KDYH�EHHQ�
UHTXHVWHG��DQG�VRPH�DUH�WKLQJV�WKDW�KH�WKLQN�RWKHUV�ZRXOG�ILQG�XVHIXO�
:KLOH�WKH\�FXUUHQWO\�GR�QRW�ZRUN�D�ORW�ZLWK�VHDUFK�DQDO\WLFV�WKHUH�LV�DQ�LQWHUHVW�LQ�ZKDW�VHDUFK�
DQDO\WLFV�FDQ�SURYLGH��7R�EHWWHU�XQGHUVWDQG�ZKR�LV�VHDUFKLQJ�DQG�ZKDW�WKH\�DUH�VHDUFKLQJ�IRU�
LV�RI�JUHDW�LQWHUHVW��$OVR��WR�VXSSO\�UHSRUWV�WDLORUHG�WR�GLIIHUHQW�QHHGV�ZLWKLQ�WKH�RUJDQL]DWLRQ�LV�
ZDQWHG�
7KH�PRVW�VRXJKW�DIWHU�IHDWXUH�LV�WR�EH�DEOH�WR�JURXS�VHDUFKHV�IURP�GLIIHUHQW�SDUWV�RI�WKH�
RUJDQL]DWLRQ��JURXSLQJ�RQ�UROH��WHDP��GHSDUWPHQW��FRPSDQ\��ORFDWLRQ��ODQJXDJH��ZHE�VLWH��
HWF����6LQFH�WKH�QHHGV�PD\�GLIIHU�JUHDWO\�EHWZHHQ�WKH�FRPSDQLHV�ZLWKLQ�WKH�9ROYR�JURXS��LW�
ZRXOG�EH�YHU\�EHQHILFLDO�WR�EH�DEOH�WR�ORRN�DW�VHDUFKHV�IURP�RQO\�RQH�FRPSDQ\�RU�VHFWLRQ�
ZLWKLQ�WKH�JURXS��7KLV�LV�QRW�SRVVLEOH�WRGD\��EXW�YHU\�PXFK�ZDQWHG��7KHUH�LV�DOVR�D�IHDU�WKDW�
VRPH�RUJDQL]DWLRQV�ZLOO�XVH�WKH�HQWHUSULVH�VHDUFK�IXQFWLRQ�D�ORW�PRUH�WKDQ�RWKHU�SDUWV�RI�
WKH�RUJDQL]DWLRQ��ZKLFK�FRXOG�VNHZ�WKH�VWDWLVWLFV�LQ�D�EDG�ZD\��PDUJLQDOL]LQJ�WKH�VPDOOHU�
RUJDQL]DWLRQV�QHHGV�
+H�DOVR�WDONHG�DERXW�VHSDUDWLQJ�VRPH�PRUH�GHWDLOHG�LQIRUPDWLRQ�IURP�WKH�UHJXODU�HQWHUSULVH�
VHDUFK�DPRQJ�PRUH�XQVWUXFWXUHG�GDWD��,Q�WKLV�FDVH�LW�ZDV�SURGXFW�GHYHORSPHQW�UHODWHG�
LQIRUPDWLRQ�WKDW�VKRXOG�EH�LQGH[HG�LQ�D�VHSDUDWH�VHDUFK�VHUYLFH��7KLV�LV�LQ�SDUW�WR�PDNH�LW�
HDVLHU�IRU�WKH�XVHUV�WR�ILQG�WKH�ULJKW�LQIRUPDWLRQ��DQG�LQ�SDUW��ZH�DVVXPH��WR�SURWHFW�YDOXDEOH�
LQIRUPDWLRQ��(DFK�FRPSDQ\�KDV�D�EXVLQHVV�PDQDJHPHQW�V\VWHP��ZKLFK�LV�QRW�FXUUHQWO\�WLHG�LQWR�
WKH�HQWHUSULVH�VHDUFK��ZKLFK�LV�QRW�JRRG��7R�ILQG�WKDW�LQIRUPDWLRQ�\RX�PXVW�NQRZ�ZKHUH�LW�H[LVWV�
+H�DOVR�VHH�DXWR�FRPSOHWLRQ�DV�D�YDOXDEOH�DVVHW�LQ�VHDUFK��VR�WUDFNLQJ�WKDW�FDQ�EH�YDOXDEOH�DV�
ZHOO�
7R�VXP�XS��WKH\�ZDQW�WR�VWDUW�VORZ�ZLWK�WKH�EDVLFV��DQG�JHW�WKHP�ULJKW��:KHQ�WKDW�LV�GRQH�WKH\�
FDQ�PRYH�RQ�DQG�VHH�ZKDW�IXUWKHU�IXQFWLRQDOLW\�VWDWLVWLFV�WKH\�QHHG�

:KR�HOVH�ZRUN�ZLWK�VHDUFK�DQDO\WLFV�ZLWKLQ�WKH�RUJDQL]DWLRQ"

7KH�,QIR�0DVWHU
3HUVRQ�UHVSRQVLEOH�IRU�DGGLQJ�FRQWHQW�WR�WKH�VLWHV�DQG�PDQDJLQJ�WKH�PHWD�GDWD�RI�WKH�VLWH��
7KH\�GR�QRW�FXUUHQWO\�ZRUN�ZLWK�VHDUFK�DQDO\WLFV��DQG�KDYH�D�ORW�RI�RWKHU�WKLQJV�RQ�WKHLU�SODWH��,V�
FRQVLGHUHG�RQH�RI�WKH�PDLQ�WDUJHW�JURXSV�IRU�WKLV�VHDUFK�VHUYLFH�

0DQDJHPHQW



7KH�UHTXLUHPHQWV�IRU�PDQDJHPHQW�OHYHO�SHUVRQQHO�LV�QRW�NQRZQ�WRGD\��GRHV�QRW�HYHQ�NQRZ�
ZKLFK�PDQDJHPHQW�OHYHO�WKLV�GDWD�ZRXOG�EH�IRU�

7KRXJKWV�DERXW�WKH�GDWD�SUHVHQWDWLRQ�RI�WRGD\
+H�UHFRJQL]HV�WKDW�WDEOHV�DUH�WKH�PRVW�FRPPRQ�ZD\�WR�SUHVHQW�GDWD��DQG�WKLQN�WKDW�RWKHU�
YLVXDOL]DWLRQV�ZRXOG�UHTXLUH�WKLUG�SDUW\�LPSOHPHQWDWLRQ��7KH\�KDYH�FRQVLGHUHG�XVLQJ�$GREH�
2PQLWXUH�WR�ZRUN�DQG�YLVXDOL]H�WKH�GDWD�

.H\�PDWFKHV
7KH\�KDYH�D�NH\�PDWFKLQJ�V\VWHP�WRGD\��EXW�QR�ZD\�WR�VHH�KRZ�PXFK�WKH�SURPRWHG�OLQNV�DUH�
XVHG�RU�KRZ�ZHOO�WKH\�PDWFK�WKH�XVHUV�LQIRUPDWLRQ�UHTXHVW��0RUH�TXDOLWDWLYH�LQIRUPDWLRQ�LV�
ZDQWHG�
�
�

,QWHUYLHZHH��
'DWH������������

:KR�LV�KH�DQG�ZKDW�GRHV�KH�GR"
+H�KDV�EHHQ�ZRUNLQJ�DV�DQ�LQIRUPDWLRQ�PDVWHU�IRU�DERXW�RQH�\HDU��DQG�KDV�DOVR�ZRUNHG�ZLWK�
ZHE�UHODWHG�WDVNV�IRU�D�ORQJ�WLPH��,V�UHVSRQVLEOH�WR�FRRUGLQDWH�WKH�TXHVWLRQV�WKDW�UHJDUG�WKHLU�
ZHEVLWHV��ERWK�LQWHUQDO�DQG�H[WHUQDO��&RPPXQLFDWHV�WKH�VWUDWHJLHV�DERXW�FRPPXQLFDWLRQ�WR�WKH�
LQIRUPDQWV��$OO�LQ�DOO�UHVSRQVLEOH�IRU�WKHLU�ZHEVLWHV�
7KH�DPRXQW�RI�WLPH�KH�VSHQGV�RQ�ZHE��DQG�VHDUFK�DQDO\WLFV�LV�TXLWH�VPDOO��(DFK�PRQWK�KH�XVHV�
WKH�WRROV�IURP�WLPH�WR�WLPH��EXW�QRW�RQ�DQ\�UHJXODU�EDVLV��+H�FRQVLGHU�KLP�VHOI�WR�EH�D�QRYLFH�LQ�
WKH�VXEMHFW�DQG�ZKHQ�LW�FRPHV�WR�WKH�XVDJH�RI�WKHVH�WRROV�

:KDW�DUH�WKH�FRQGLWLRQV�XQGHU�ZKLFK�KH�ZRUNV"
+H�ZRUNV�SDUW�WLPH�������ZLWK�ORRNLQJ�DW�VWDWLVWLFV�UHJDUGLQJ�WKHLU�ZHEVLWHV��7KLV�LQYROYHV�ERWK�
ZHE�DQDO\WLFV�DQG�VHDUFK�DQDO\WLFV��+RZHYHU�ORRNLQJ�DW�VHDUFK�DQDO\WLFV�LVQ¶W�VRPHWKLQJ�KH�
GRHV��+H�GLG�RQFH�EXW�GLGQ¶W�VHH�WKH�EHQHILWV�ZLWK�LW�VR�KH�KDYHQ¶W�ORRNHG�DW�LW�VLQFH�

:KR�HOVH�ZRUN�ZLWK�VHDUFK�DQDO\WLFV�ZLWKLQ�WKH�RUJDQL]DWLRQ"
,W�LV�D�ELJ�RUJDQLVDWLRQ��ZKLFK�KDYH�PDQ\�SHRSOH�ZRUNLQJ�ZLWK�ZHE�DQG�VHDUFK�VWDWLVWLFV��EXW�DW�
KLV�ORFDWLRQ�KH�LV�SUHWW\�PXFK�WKH�RQO\�RQH�ZRUNLQJ�ZLWK�LW�
7KHUH�DUH�DOVR�ZHE�PDVWHUV�DQG�FRQWHQW�HGLWRUV�WKDW�FDQ�DFFHVV�WKH�GDWD�DV�ZHOO�EXW�LW�LV�
XQFOHDU�LI�WKH\�GR��KH�PLJKW�IRUZDUG�LQIRUPDWLRQ�WR�WKHP�WKRXJK�

+RZ�GRHV�WKH�FRPSDQ\�ZRUN�ZLWK�6HDUFK�$QDO\WLFV"
7KH�RUJDQL]DWLRQV�JRDO�ZLWK�ZHE�DQG�VHDUFK�VWDWLVWLFV�LV�WR�PDNH�VXUH�WKDW�WKH�LQYHVWPHQWV�LQ�
FRQWHQW�FUHDWLRQ�DQG�FXUDWLRQ�KDV�D�JRRG�SD\�RII�LQ�WHUPV�RI�XVHUV��LQWHUQDO�DQG�H[WHUQDO��ILQGLQJ�
DQG�DFFHVVLQJ�WKH�FRQWHQW��7KLV�LV�WR�PRWLYDWH�WKH�LQYHVWPHQWV�RI�WLPH�DQG�PRQH\�LQ�WKH�FRQWHQW�
IURP�D�EXGJHWDU\�SHUVSHFWLYH�

:KDW�GRHV�KH�ORRN�DW�WRGD\"



+H�ZLVKHV�WR�JHW�DQ�XQGHUVWDQGLQJ�DERXW�KRZ�WKH�FRQWHQW�RQ�WKHLU�VLWHV�LV�EHLQJ�XVHG�E\�WKH�
YLVLWRUV��7RGD\�KH�XVHV�ZKDW�OLQNV�RQ�D�SDJH�DUH�WKH�PRVW�XVHG�WR�JHW�WKLV�XQGHUVWDQGLQJ��
%DVLFDOO\�KH�ZDQWV�D�UDQNLQJ�V\VWHP�IRU�DOO�OLQNV�RQ�D�VSHFLILF�SDJH��7KH�QXPEHU�RI�XQLTXH�XVHUV�
LV�DOVR�VRPHWKLQJ�WKDW�LV�ORRNHG�DW�
+H¶V�LQWHUHVWHG�LQ�VHHLQJ�ZKDW�LQIRUPDWLRQ�LW�LV�WKDW�WKHLU�XVHUV�DUH�ORRNLQJ�IRU�DQG�LI�WKH\�DUH�
ILQGLQJ�LW��:KHQ�KH�ORRNV�DW�WKLV�GDWD�KH�RIWHQ�ORRN�DW�WKHP�LQ�WLPH�FKXQNV�RI�RQH�PRQWK��+H�
VD\V�WKLV�LV�EHFDXVH�RWKHUZLVH�WKHUH�LVQ¶W�HQRXJK�LQWHUHVWLQJ�LQIRUPDWLRQ�WR�ORRN�DW�

:KDW�KH�WKLQNV�RI�WRGD\¶V�WRROV
7KH�FXUUHQW�V\VWHPV�WKDW�WKH\�XVH��$:6WDWV�DQG�*RRJOH�$QDO\WLFV��PDNH�LW�WR�FRPSOLFDWHG�WR�
HOLFLW�WKH�LQIRUPDWLRQ�WKDW�KH�ZDQWV��7KH�V\VWHP�WKHPVHOYHV�DUH�WRR�FRPSOLFDWHG�IRU�KLP��+H�RQO\�
KDV�WLPH��DQG�UHDVRQ��WR�DFFHVV�WKH�VWDWLVWLFV�DERXW�RQFH�D�PRQWK��DQG�WKLV�LV�QRW�HQRXJK�WLPH�
WR�OHDUQ�WKH�WRROV�
+H�DOVR�WKLQNV�WKDW�WKRVH�WRROV�DUH�YHU\�PXFK�WDUJHWHG�DW�FRPPHUFLDO�RUJDQL]DWLRQV��WUDFNLQJ�
FRQYHUVLRQV�DQG�VXFK��DQG�QRW�D�JUHDW�ILW�IRU�D�SXEOLF�VHUYLFH�RUJDQL]DWLRQ�VXFK�DV�WKHLUV�
$V�PHQWLRQHG�KH�ORRNV�D�JUHDW�GHDO�DW�ZHE�DQDO\WLFV�DQG�QRW�VHDUFK�DQDO\WLFV��+RZHYHU�KH�
KDV�KDG�D�ORRN�DW�VHDUFK�DQDO\WLFV��WRS�UDQNHG�VHDUFK�TXHULHV��EXW�KH�FRXOGQ¶W�VHH�KRZ�KH�ZDV�
VXSSRVHG�WR�XVH�WKDW�LQIRUPDWLRQ�DQG�KHQFH�KH�GLGQ¶W�YLHZ�WKH�LQIRUPDWLRQ�DV�XVHIXO�

7UDFNLQJ�&KDQJHV
7KLV�LV�QRW�VRPHWKLQJ�WKDW�WKH\�GR�WRGD\���KH�GRHV�QRW�NQRZ�LI�WKH\�FDQ�GR�LW��WKH�WRROV�DUH�WRR�
FRPSOLFDWHG�IRU�KLP�WR�ILJXUH�LW�RXW�

:KDW�KH�ZDQWV�EXW�FDQ¶W�GR�WRGD\
6HH�SUH�JHQHUDWHG�VWDQGDUG�UHSRUWV�WKDW�FRPELQH�DOO�WKH�GLIIHUHQW�NH\�IDFWRUV��VXFK�DV�YLVLWRU�
WLPH��UDQNLQJ�RI�OLQNV��HWF��LQWR�RQH�HDV\�DQG�XQGHUVWDQGDEOH�UHSRUW��+H�GRHVQ
W�ZDQW�WR�PDNH�
WKHVH�UHSRUWV��RU�FROOHFW�WKH�GDWD�QHHGHG�IRU�WKHP��KLP�VHOI�EXW�UDWKHU�KDYH�WKHP�SUHVHQWHG�WR�
KLP�DXWRPDWLFDOO\�LQ�WKH�VWDWLVWLFV�V\VWHP��,I�VRPHRQH�HOVH�KDG�SUHSDUHG�WKHVH�UHSRUWV�IRU�KLP�
VR�WKDW�KH�RQO\�QHHGV�WR�ORRN�DW�WKHP�DQG�IURP�WKHP�JHW�DQ�XQGHUVWDQGLQJ�DQG�WKHQ�WDNH�WKH�
UHTXLUHG�DFWLRQ�WKH�ZRXOG�ILQG�LW�YHU\�KHOSIXO�
+H�KDV�WURXEOH�IRUPXODWLQJ�KLV�QHHGV��GXH�WR�KLV�LQH[SHULHQFH�ZLWK�WKH�DUHD���LW�DSSHDUV�KH�
NQRZV�WRR�OLWWOH�WR�XQGHUVWDQG�ZKDW�LV�SRVVLEOH�
+LV�PDLQ�UHTXHVW�LV�WR�PDNH�LW�HDVLHU�WR�XVH�DQG�XQGHUVWDQG��+H�EHOLHYHV�LW�LV�D�YHU\�LQWHUHVWLQJ�
DQG�XVHIXO�ZD\�WR�JDLQ�LQVLJKW�LQWR�FHUWDLQ�TXHVWLRQV��EXW�DOVR�YHU\�FRPSOLFDWHG�WR�ILQG�DQVZHUV�
WR�WKRVH�TXHVWLRQV�
�

,QWHUYLHZHH��
'DWH������������

:KR�LV�VKH�DQG�ZKDW�GRHV�VKH�GR"
6KH�KDV�ZRUNHG�DV�DQ�LQIR�PDVWHU�DQG�ZHE�UHVSRQVLEOH�IRU����\HDUV��2I�WKHVH����\HDUV�VKH�
KDYH�EHHQ�ZRUNLQJ�ZLWK�ORRNLQJ�DW�ZHE�DQG�VHDUFK�VWDWLVWLFV�IRU���\HDUV�
$V�D�LQIR�PDVWHU�VKH�LV�UHVSRQVLEOH�IRU�WKH�FRQWHQW�RQ�WKHLU�ZHEVLWH��6KH�VRPHWLPHV�LQIRUPV�
RWKHUV�RI�ZKDW�LQIRUPDWLRQ�WKDW�QHHGV�WR�EH�FKDQJHG��RU�VKH�UHPRYHV�VLWHV�WKDW�QR�RQH�DUH�
XVLQJ�
6KH�ZRUNV�ZLWK�ZHE�VHDUFK�DQDO\WLFV�RQFH�D�PRQWK�



:KDW�DUH�WKHLU�JRDOV�ZLWK�VHDUFK�DQDO\WLFV"
7KH�PDLQ�DUHD�RI�LQWHUHVW�LV�³ZKDW�GR�SHRSOH�ZDQW��ZKDW�LV�LW�WKDW�WKH\�IHHO�LV�PLVVLQJ"´��DOWKRXJK�
VKH�GLG�QRW�EHOLHYH�VWDWLVWLFV�FDQ�DQVZHU�WKRVH�TXHVWLRQV��6KH�DOVR�H[SUHVVHG�LQWHUHVW�LQ�
NQRZLQJ�ZKDW�SHRSOH�GRHV�QRW�YLHZ��SDJHV�ZLWK�ORZ�YLHZ�FRXQWV��$QRWKHU�JRDO�LV�WR�HQJDJH�
PRUH�SHRSOH�WR�XVH�WKH�LQWUDQHW�LQ�JHQHUDO�
$OO�LQ�DOO��WKHUH�DSSHDUHG�QRW�WR�EH�DQ\�RWKHU�JRDOV�VHW�E\�WKH�RUJDQL]DWLRQ��DQG�WKH�LQWHUHVW�
LQ�DQDO\WLFV�VHHP�WR�EH�SUHWW\�VPDOO��6KH�DOVR�H[SUHVVHG�GRXEW�LQ�WKH�XVHIXOQHVV�RI�VHDUFK�
ZHE�DQDO\WLFV�WR�SURYLGH�LQIRUPDWLRQ�WKDW�FDQ�EH�XVHG�WR�LPSURYH�WKLQJV���EHFDXVH�LW�RQO\�
GLVSOD\HG�³KRZ�WKLQJV�XVHG�WR�EH�DQG�KRZ�WKLQJV�VWDQG�ULJKW�QRZ´�

:KDW�WDVN�GRHV�VKH�SHUIRUP"
+HU�PDLQ�IRFXV�LV�ORRNLQJ�DW�ZKLFK�OLQNV�SHRSOH�XVH�RQ�WKH�VLWH��WKURXJK�D�VWDWLVWLFV�RYHUOD\�
LQ�*RRJOH�$QDO\WLFV��DQG�ZKR�LV�YLVLWLQJ�WKH�VLWH��GHSDUWPHQWV�ZLWKLQ�WKH�FRPSDQ\��H[WHUQDO�
FRQWUDFWRUV�FXVWRPHUV���6KH�DOVR�ORRNV�DW�VHDUFK�TXHULHV�DQG�PRGLILHV�PHWD�GDWD�EDVHG�RQ�WKDW�
LQIRUPDWLRQ��EXW�FRXOG�QRW�H[SODLQ�PRUH�LQ�GHWDLO�
2YHUDOO��VKH�IHHOV�WKDW�VKH�FDQ�GR�ZKDW�VKH�QHHGV�WR�GR�WRGD\��EXW�DW�WKH�VDPH�WLPH�VKH�DGPLWV�
QRW�NQRZLQJ�HYHU\WKLQJ�WKDW�LV�SRVVLEOH�WR�GR��6KH�GRHV�ORRN�DW�D�ORW�RI�VWDWLVWLFV��EXW�VHHP�WR�QRW�
UHDOO\�NQRZ�ZKDW�WR�GR�ZLWK�LW�

:KR�HOVH�ZRUNV�ZLWK�RU�XVHV�WKH�LQIRUPDWLRQ"
1R�RQH�HOVH�ZRUNV�ZLWK�WKH�LQIRUPDWLRQ��+RZHYHU�KHU�VXSHULRUV�DUH�LQWHUHVWHG�LQ�VHHLQJ�
VWDWLVWLFV�DERXW�KRZ�WKHLU�ZHEVLWH�LV�XVHG��6R�VKH�KDYH�WR�EH�DEOH�WR�GHOLYHUHU�WKHVH�NLQGV�RI�
UHSRUWV��7KHVH�UHSRUWV�DUH�YHU\�VLPSOH��MXVW�D�VXPPDU\�RI�WKH�VWDWLVWLFV�SUHVHQWHG�LQ�D�SRZHU�
SRLQW�VOLGH��7KH�WRROV�GR�QRW�VXSSRUW�KHU�YHU\�ZHOO�LQ�GRLQJ�WKLV�

:KDW�GRHV�VKH�WKLQN�RI�WKH�WRROV�WKH\�KDYH�WRGD\"
6KH�IHHOV�WKDW�WKH�WRROV�RI�WRGD\�DUH�KDUG�WR�ZRUN�ZLWK��6KH�WKLQNV�WKH\�DUH�WRR�DGYDQFHG�DQG�
KDUG�WR�XQGHUVWDQG��7KH�OLQJR�RI�WKH�WRROV�DUH�KDUG�WR�XQGHUVWDQG��7KH�WRROV�DUH�QRW�YHU\�QLFH�WR�
ORRN�DW��WKH\¶UH�QRW�SOHDVDQW�RQ�WKH�H\HV��7KH\�DUH�WR�³PDWKHPDWLFDO´��VWULFW�ORRNLQJ��WRR�VHULRXV�
DQG�KDYH�DQ�RYHUDOO�ORRN�WKDW�LV�RYHUZKHOPLQJ�
:KHQ�DVNLQJ�TXHVWLRQV�DERXW�WKH�YLVXDOL]DWLRQV�LQ�*RRJOH�$QDO\WLFV�VKH�UHVSRQGHG�E\�VD\LQJ�
WKDW�WKH\�DUH�ERULQJ�ORRNLQJ�DQG�LW�LV�QRW�LPPHGLDWHO\�SRVVLEOH�WR�XQGHUVWDQG�ZKDW�WKH\�PHDQ�
2QH�WRRO�WKDW�VKH�XVHV�WRGD\�LV�$:6WDWV��6KH�WKLQNV�WKDW�LW�ORRNV�OLNH�DQ�RXWGDWHG�SLHFH�RI�
VRIWZDUH��+RZHYHU�WKH\�KDYH�D�VLPSOH�LQWHUIDFH�WKDW�LV�NLQGD�PLQLPDOLVWLF�WKDW�VKH�IHHOV�LV�HDVLHU�
WR�XQGHUVWDQG�EHFDXVH�LW�ORRNV�FOHDQHU�WKDQ�L�H�*RRJOH�$QDO\WLFV�ZKLFK�VKH�DOVR�XVHV�
2QH�JRRG�WKLQJ�WKDW�VKH�FDQ�GR�ZLWK�*RRJOH�$QDO\WLFV�LV�WR�KDYH�LW�VHQG�KHU�D�UHSRUW�RI�WKH�
VWDWLVWLFV�WR�KHU�HDFK�PRQWK��UHPLQGLQJ�KHU�WR�ORRN�DW�LW�

:KDW�ZRXOG�VKH�OLNH�WR�EH�DEOH�WR�GR"
9LVXDOL]DWLRQV�WKDW�DUH�HDV\�WR�XQGHUVWDQG�LV�VRPHWKLQJ�WKDW�VKH�ZDQWV��6KH�ZRXOG�OLNH�D�WRRO�
WKDW�WHOOV�KHU�ZKDW�WR�ORRN�DW�DQG�DOHUWV�KHUH�WR�ORRN�DW�D�FHUWDLQ�WKLQJ�WKDW�PLJKW�QHHG�DWWHQWLRQ�
6HJPHQWDWLRQ�RI�WKH�GDWD�LV�XVHIXO�KHUH��6KH�WKLQNV�LW¶V�LQWHUHVWLQJ�WR�VHH�ZKDW�D�FHUWDLQ�
GHSDUWPHQW�VHDUFKHV�IRU�RQ�WKHLU�ZHEVLWH��%DVLFDOO\�VKH�ZDQWV�WR�NQRZ�ZKDW�D�FHUWDLQ�FXVWRPHU�
JURXS�LV�VHDUFKLQJ�IRU�RQ�KHU�VLWH�
+DYLQJ�DQ�LQWHOOLJHQW�WRRO�WKDW�WHOOV�KHUH�ZKDW�WR�GR�ORRN�DW�LV�VRPHWKLQJ�WKDW�VKH�ZRXOG�UHDOO\�
ZDQW��7KLV�ZRXOG�OLJKWHQ�WKH�EXUGHQ�WKDW�VKH�VHHPV�WR�DVVRFLDWH�ZLWK�ORRNLQJ�DW�VWDWLVWLFV��,Q�KHU�



RZQ�ZRUGV��³6OLSSHU�WlQND�VMlOY��GHW�lU�MX�VN|QW´��WUDQVODWLRQ��³,�GRQ¶W�KDYH�WR�WKLQN��WKDW¶V�QLFH´��
6KH�ZRXOG�UHDOO\�OLNH�WR�KDYH�D�WRRO�WKDW�KDV�D�PXFK�VLPSOHU�ODQJXDJH��PRUH�GHVFULSWLYH�DQG�
HDVLHU�WR�XQGHUVWDQG�ZKDW�WKLQJV�PHDQ��7KH�WRROV�VKRXOG�SURYLGH�D�PRUH�H[FLWLQJ��FOHDQHU�DQG�
VLPSOHU�ORRN�
:KHQ�GHPRQVWUDWLQJ�WKH�XVH�RI�*RRJOH�$QDO\WLFV��VKH�VDLG�WKDW�VKH�ZRXOG�KDYH�WR�FOLFN�WKURXJK�
PDQ\�GLIIHUHQW�SDJHV�LQ�WKH�WRRO�WR�ILQG�ZKDW�VKH�ZDV�ORRNLQJ�IRU��VLQFH�VKH�FRXOG�QRW�UHPHPEHU�
ZKHUH�VSHFLILF�W\SHV�RI�GDWD�ZHUH�ORFDWHG��6KH�H[SUHVVHG��ERWK�YHUEDOO\�DQG�WKURXJK�KHU�
DFWLRQV��WKDW�VKH�GLG�QRW�UHDG�PDQ\�RI�WKH�QDPHV�RI�GLIIHUHQW�IXQFWLRQV�

&ORVLQJ�FRPPHQWV
,W�WDNHV�D�ORW�RI�ZRUN�WR�JDWKHU�WKH�ULJKW�LQIRUPDWLRQ��EXW�WKH�LQIRUPDWLRQ�LV�XVHIXO���PDNH�LW�HDVLHU�
�

,QWHUYLHZHH��
'DWH������������

:KR�LV�KH"
:RUNV�DV�D�ZHE�HGLWRU��PDLQO\�ZLWK�WKH�H[WHUQDO�IDFLQJ�ZHEVLWH��+DV�EHHQ�ZRUNLQJ�ZLWK�WKLV�IRU�
WKH�SDVW�WKUHH�\HDUV�
+DV�DQ�RYHUDUFKLQJ�UHVSRQVLELOLW\�IRU�WKH�FRQWHQW�RI�WKH�IURQW�SDJH�DQG�FRXQW\�FRPPRQ�VHFWLRQV�
RI�WKH�ZHEVLWH��3ODQV�DQG�RUGHUV�PDWHULDO�IURP�IUHH�ODQFH�MRXUQDOLVWV�WR�SURYLGH�FRQWHQW�WR�WKH�
VLWH��$OVR�GRHV�VRPH�ZRUN�ZLWK�UHTXLUHPHQWV�DQG�DQDO\VLV�UHJDUGLQJ�QHZ�,7�VROXWLRQV�WRJHWKHU�
ZLWK�WKH�,7�GHSDUWPHQW�
+DV�VRPH�H[SHULHQFH�LQ�XVLQJ�ZHE�DQDO\WLFV��ERWK�DW�ZRUN�DQG�SULYDWHO\���EXW�KDV�QRW�VSHQW�D�ORW�
RI�WLPH�ZLWK�VHDUFK�DQDO\WLFV�

2WKHUV
7KH�FR�ZRUNHUV�ZLWKLQ�WKH�GHSDUWPHQW�DUH�LQWHUHVWHG�WR�OHDUQ�KRZ�WKHLU�VLWH�LV�XVHG��DQG�ILQG�LW�D�
ELW�H[FLWLQJ�DV�ZHOO��$�\HDUO\�UHSRUW�LV�WR�EH�SUHVHQWHG�WR�WKH�GHSDUWPHQW�KHDG��VXPPDUL]LQJ�WKH�
GDWD�IRU�WKH�\HDU��+H�FRXOG�FROOHFW�D�ORW�RI�WKH�YLVXDOL]DWLRQV�IRU�WKH�UHSRUW�IURP�WKH�WRROV��EXW�KH�
WKLQNV�LW�ORRNV�EHWWHU�LI�KH�FUHDWHV�WKHP�KLPVHOI�

7RROV
:KHQ�KH�ILUVW�MRLQHG�WKH�RUJDQL]DWLRQ�WKH\�XVHG�$:6WDWV�IRU�DQDO\VLQJ�ZHE�VWDWLVWLFV��EXW�KH�
EHOLHYHV�LW�WR�EH�QRW�WKDW�LQWXLWLYH��IXQ�WR�XVH�RU�JRRG�ORRNLQJ��7KHQ�ZRUNHG�WR�LQWURGXFH�*RRJOH�
$QDO\WLFV�LQWR�WKH�RUJDQL]DWLRQ�
*RRJOH�$QDO\WLFV�LV�WKRXJKW�WR�EH�EHWWHU�ORRNLQJ��7KH�GDVKERDUG�KHOS�KLP�WR�SULRULWL]H�ZKDW�WR�
ORRN�DW��DQG�WKH�QDPHV�RI�WKH�IXQFWLRQV�DYDLODEOH�DUH�HDV\�WR�XQGHUVWDQG��+H�WKLQNV�WKH�ILOWHULQJ�
LV�JUHDW��DQG�OLNH�WKDW�\RX�FDQ�UHDOO\�GLJ�GHHS�GRZQ�LQWR�WKH�GDWD�E\�MXVW�PRYLQJ�IRUZDUG�
+H�UHFRJQL]HV�WKDW�WKHUH�LV�SUREDEO\�PRUH�GDWD�DYDLODEOH�LQ�*RRJOH�$QDO\WLFV�WKDW�ZKDW�WKH\�
QHHG�RU�DFWXDOO\�ORRNV�DW��DQG�WKDW�WKH\�FRXOG�SUREDEO\�ZRUN�MXVW�DV�ZHOO�ZLWK�D�VLPSOHU�WRRO��%XW�
WKHQ�DJDLQ��\RX�GRQ¶W�KDYH�WR�GLJ�GHHS��KH�DUJXHV��+H�VHHV�WKH�IDFW�WKDW�WKH\�GRQ¶W�XWLOL]H�DOO�WKH�
SRWHQWLDOLW\�ZLWKLQ�*RRJOH�$QDO\WLFV�DV�D�ELJJHU�SUREOHP�WKDQ�LW�EHLQJ�WRR�FRPSOLFDWHG�
)LOWHULQJ�LV�YHU\�LPSRUWDQW�WR�KLP��+H�ZDQWV�KLV�SHUVRQDO�ILOWHUV�DOUHDG\�DSSOLHG�ZKHQ�KH�RSHQV�
WKH�WRRO��DQG�WKHQ�XVH�GLIIHUHQW�SURILOHV�WR�YLHZ�GLIIHUHQW�GDWD�



*RDOV�ZLWK�$QDO\WLFV
%HIRUH�DQG�LQ�WKH�EHJLQQLQJ�ZKHQ�*RRJOH�$QDO\WLFV�ZDV�LQWURGXFHG��WKHUH�ZHUH�QR�VHW�JRDOV�
IRU�ZKDW�WKH�VWDWLVWLFV�ZHUH�WR�EH�XVHG�IRU��%XW�ODWH�ODVW�\HDU�WKH\�FUHDWHG�D�VKRUW�OLVW�RI�WKLQJV�
WKDW�DUH�WR�EH�WUDFNHG��,W�ZDV�LPSRUWDQW�WKDW�LW�ZRXOG�QRW�WDNH�WR�PXFK�WLPH�DQG�ZRUN�WR�SHUIRUP�
WKH�GDWD�H[WUDFWLRQ�DQG�DQDO\VLV��EHFDXVH�WKH\�DOO�KDYH�RWKHU�WDVNV�WR�GR�DW�ZRUN��7KHUHIRUH��
WKH�OLVW�HQGHG�XS�EHLQJ�TXLWH�VKRUW��FKHFN�WKH�XVDJH�RI�WKH�IURQW�SDJH�DQG�WKH�GLIIHUHQW�VHFWLRQV�
RI�³SULRULWL]HG´�FRQWHQW��7KLV�ZDV�LQLWLDOO\�SODQQHG�WR�EH�GRQH�RQ�D�PRQWKO\�EDVLV��EXW�ZDV�ODWHU�
PRYHG�WR�D�TXDUWHUO\�DQG�ILQDOO\�\HDUO\�EDVLV��7KLV�ZDV�GXH�WR�WKH�WLPH�UHTXLUHPHQW�WR�SHUIRUP�
DQ�DQDO\VLV��DQG�WKH�ORZ�QXPEHU�RI�VWDII�DYDLODEOH�
7KH�GDWD�WKDW�LV�EHLQJ�XVHG�LV��QXPEHU�RI�XVHUV��GHYLFHV�XVHG�WR�DFFHVV��SOXJLQ�VXSSRUWHG��
WUDIILF�WR�VSHFLILF�SDJHV�RU�VXEMHFW�DUHDV��VHDUFKHV�IURP�H[WHUQDO�VHDUFK�HQJLQHV�
7KH�JRDO�LV�WR�XQGHUVWDQG�ZKDW�WKH�XVHUV�DUH�UHDGLQJ��DQG�LI�WKH�LQYHVWPHQW�LQ�GLIIHUHQW�FRQWHQW�
ZDV�MXVWLILHG�DQG�WR�VHH�GHYHORSPHQWV�\HDU�RYHU�\HDU���7KLV�FDQ�WKHQ�EH�XVHG�LQ�SULRULWL]LQJ�
GLIIHUHQW�DUHDV��ERWK�VXEMHFW�DQG�LQWHUQDO�H[WHUQDO���XQGHUVWDQGLQJ�KRZ�PXFK�FRQWHQW�LV�QHHGHG��
ILQGLQJ�FRQWHQW�WKDW�QHHGV�WR�EH�SURPRWHG�LQ�VRPH�ZD\��MXVWLI\�DGDSWLQJ�WKH�VLWH�WR�RWKHU�GHYLFHV�
�PRELOH��WDEOHW��HWF����1RW�DOO�RI�WKLV�LV�UHDOLVHG�\HW��EXW�WKH\�DUH�ZRUNLQJ�WRZDUGV�LW�

6HDUFK�$QDO\WLFV
7KH\�KDYH�QRW�ORRNHG�PXFK�DW�DOO�RQ�WKH�VHDUFK�VWDWLVWLFV�IRU�WKH�VLWH�VHDUFK��,W¶V�PRVWO\�EHFDXVH�
RI�WKHP�QRW�XQGHUVWDQGLQJ�WKH�WRRO�DYDLODEOH�IRU�YLHZLQJ�WKDW�GDWD��7KH\�ZHUH�KRSLQJ�WR�ORRN�DW�LW�
LQ�*RRJOH�$QDO\WLFV��EXW�LW�ZDV�QRW�SRVVLEOH�
7KH\�UHDOO\�ZDQW�WR�GR�PRUH�ZRUN�ZLWK�VHDUFK�DQDO\WLFV��EXW�WKHUH�DUH�RWKHU�WKLQJV�WKDW�QHHG�WR�
EH�GRQH�EHIRUH�WKDW�

7LPH�VSDQ
:KLOH�WKH\�KDYH�GHFLGHG�WR�ZRUN�ZLWK�DQDO\WLFV�RQ�D�\HDUO\�EDVLV��WKHUH�LV�VWLOO�QHHG�WR�EH�DEOH�WR�
VHH�GDWD�UHJDUGLQJ�LQGLYLGXDO�PRQWKV�DQG�ZHHNV��DQG�WR�FRPSDUH�WKHP�WR�RWKHU�WLPH�SHULRGV��,W�
LV�XVHIXO�WR�EH�DEOH�WR�NQRZ�ZK\�WKH�GDWD�GLIIHUV�PRQWK�RYHU�PRQWK��HWF�

0LVVLQJ�'DWD
+H�GRHV�QRW�IHHO�WKDW�WKHUH�LV�DQ\WKLQJ�PLVVLQJ�WRGD\��*RRJOH�$QDO\WLFV�SURYLGHV�KLP�ZLWK�
HYHU\WKLQJ�KH�QHHGV�

6(2
7KHUH�LV�QRW�PXFK�ZRUN�GRQH�ZLWK�VSHFLILF�PHWD�GDWD��EXW�WKHUH�DUH�JXLGHOLQHV�LQ�KRZ�WR�LPSURYH�
WKH�UDQNLQJ�LQ�H[WHUQDO�VHDUFK�HQJLQHV��ZKLFK�ZRUGV�WR�XVH��HWF�����VWDQGDUG�6(2�ZRUN�

)LQLVKLQJ�:RUGV
:KHQ�DVNHG�WR�VXP�XS�KLV�DSSURDFK�WR�ZHE�VHDUFK�DQDO\WLFV�KH�JDYH�KLV�YLHZ�RQ�KRZ�KH�WKLQNV�
LW�VKRXOG�EH�DGDSWHG�WR�VXLW�WKH�RUJDQL]DWLRQ�DV�D�ZKROH��EHFDXVH�LW�LV�LPSRUWDQW�IRU�ERWK�WKH�
PRUH�FHQWUDO�RUJDQL]DWLRQDO�XQLWV�DV�ZHOO�DV�IRU�WKH�HGLWRUV�IXUWKHU�RXW�LQ�WKH�RUJDQL]DWLRQ�
7R�VXLW�HYHU\RQH��LW�VKRXOG�EH�LQLWLDOO\�TXLWH�VLPSOH�ZLWK�FOHDU�FKHFNOLVWV�WR�IROORZ��:KHQ�WKH\�IHHO�
FRPIRUWDEOH�ZLWK�WKDW��WKHQ�WKHUH�VKRXOG�EH�ZD\V�WR�GLJ�GHHSHU�LQWR�WKH�GDWD�
�



,QWHUYLHZHH��
'DWH������������

:KR�LV�KH"
:RUNV�DV�D�ZHE�HGLWRU��ZHEEUHGDNW|U��PDQDJLQJ�ERWK�LQWHUQDO�DQG�H[WHUQDO�FRQWHQW�DQG�WKHLU�
VLWHV��+DV�DERXW�VHYHQ�RU�HLJKW�\HDUV�RI�H[SHULHQFH�ZLWK�ZHE�DQG�VHDUFK�DQDO\WLFV��ERWK�IURP�
KLV�SUHYLRXV�MRE�DQG�KLV�FXUUHQW�MRE�DW��ZKLFK�KH�VWDUWHG�DERXW�WZR�\HDUV�DJR��
+H�ZRUNV�ZLWK�VWDWLVWLFV�DERXW�RQFH�D�PRQWK��IRU�DERXW�IRXU�KRXUV��7KLV�WLPH�FRQVWUDLQW�LV�VHW�
E\�KLPVHOI�EXW�LV�OLPLWHG�EHFDXVH�KH�KDV�RWKHU�WDVNV�WR�SHUIRUP�DV�ZHOO��6RPHWLPHV�ZKHQ�WKHUH�
LV�D�VSHFLDO�HYHQW��H�J��SUHVV�UHOHDVHV�DQG�VXFK��KH�ZLOO�IROORZ�XS�RQ�WKDW�PRUH�TXLFNO\�DQG�
IUHTXHQWO\�

2WKHUV
7KHUH�LV�DQ�LQWHUHVW�IURP�WKH�FRQWHQW�RZQHUV�FUHDWRUV�ZLWKLQ�WKH�GHSDUWPHQW�WR�NQRZ�KRZ�PDQ\�
YLHZV�WKHLU�FRQWHQW�KDG�DQG�KRZ�WKH\�JRW�WKHUH��+H�UHJXODUO\�SRVWV�D�QHZV�LWHP�RQ�WKH�LQWUDQHW�
ZLWK�D�VKRUW�WH[W�VXPPDU\�DQG�D�IHZ�³SULQWHG´��LQ�SGI��UHSRUWV�IURP�*RRJOH�$QDO\WLFV�FRQWDLQLQJ�
WKH�PRVW�SRSXODU�LQIRUPDWLRQ��WRS�SDJHV��WRS�VHDUFK�ZRUGV��HWF���

*RDOV�ZLWK�$QDO\WLFV
7KH�JRDO�LV�WR�XQGHUVWDQG�ZKLFK�SDJHV�SHRSOH�YLHZ��ZKLFK�SDJHV�WKDW�DUH�QRW�YLHZHG��ZKDW�
SHRSOH�VHDUFK�IRU��LQ�H[WHUQDO�VHDUFK�HQJLQHV���WUDFN�VSHFLDO�HYHQWV�DQG�WKHLU�VLWHV��VXPPLQJ�XS��
ZKDW�ZRUNV��DQG�ZKDW�GRHV�QRW�
([DPLQHV�UDQNLQJ�LQ�H[WHUQDO�VHDUFK�HQJLQHV�WR�VHH�XQGHUVWDQG�LI�WKH�SDJH�FDQ�EH�RSWLPL]HG�
IRU�HVSHFLDOO\�UHOHYDQW�VHDUFK�SKUDVHV��7KH�LQWHUQDO�VHDUFK�HQJLQH�FDQ�XVH�WKRVH�LPSURYHPHQWV�
DV�ZHOO��+H�DOVR�XVHV�UHIHUUDOV�WR�WUDFN�ZKR�OLQNV�WR�WKHP��DQG�ZRUNV�WR�HQFRXUDJH�DQG�PDLQWDLQ�
WKRVH�UHIHUULQJ�VLWH�LQ�DQ\�ZD\�KH�FDQ�

7RROV
+H�OLNHV�*RRJOH�$QDO\WLFV��ERWK�WKH�YLVXDO�DQG�WKH�ORJLFDO�OD\RXW��*UHDWO\�DSSUHFLDWHV�WKH�DELOLW\�
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Alice
• 40 years-old
• Family, married with children
• Novice regarding working with SA and understanding the goals of SA
• Lives and works in an urban area
• Many different work tasks each day, amount of time for SA varies depending on workload
• Medium computer experience
• Completed higher education
• Wears glasses
• Works in a large organization with a wide variety of users and goals
• Appreciates new, better tools
• Mandatory use of tool
• Works with adding and editing content on company website
• Reports to upper management
• Full time employee
• Have used similar tools previously, but they were not satisfactory

Alice is a married woman with two children living in an urban area. She enjoys working 
with her colleges and spending time with her family. She is curious about the world around 
her and likes to explore. She has an academic background, however not within the field of 
computer science or other computer related subjects.

Scenario
After performing her other tasks for this day, Alice has a look at the search statistics. She 
wants to see what people have been searching for on the company website, and if they 
have found what they were looking for.

All of a sudden she receives a notification about a report from Robin. Robin has noticed an 
unusual behavior that he wants Alice to have a look at. Alice starts the Search 
Analytics tool and looks at this unusual behavior. It seems as if a 
lot of people are searching for swine flu but they aren’t finding any 
content about it. Alice quickly adds new content to the site about 
swine flu so that people that search for it now will find that 
content.



Robin
• 35 years-old
• Lives in city urban area
• Expert when it comes to computers.
• Has a good understanding of how the back end of a web site works
• Understands of goals with SA well
• Has completed a higher education with a technical focus
• Works for several companies as a consultant
• He is a very adaptable person who knows the possibilities within the subject
• The use of the SA application is required in his job
• Primarily works with analyzing search statistics, and can perform advanced analysis
• Informs other about potential problem areas/subjects, does not make any changes to the 

content himself

Robin is a single guy who enjoys hanging out with friends, loves sports and watching a 
good film from time to time. His dream is to start a successful company and get rich. Takes 
pride in doing a god job.

Scenario
Robin is working on analyzing the last quarters search logs to create reports that he can 
hand over to the different client companies. He has several KPI’s to measure and compare 
with the previous quarter that he then have to report to each company. After he has 
performed his analysis and formed a conclusion, he has to make his findings and 
the data that they are based on understandable for the intended receiver.
His regular job is, among other things, to supervise the usage of the 
search service and report any issues regarding the sites 
content which may need to be addressed. After any changes have 
been made, he keeps that subject under surveillance to check 
that the changes had the desired effect.
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User  Test  Analysis

User  Test  2
Friday,  September  23,  2011

Task  1
● Does  not  understand  the  wording  “tabbarna”  in  the  help  text.
● Could  easily  identify  the  time-­graph

○ immediately  grasped  the  idea  of  dragging  and  resizing  the  selected  time  span
● Did  not  understand  that  the  first  tab  was  already  selected
● Understands  the  ranking  of  the  queries

○ but  does  not  understand  that  the  list  of  queries  continues  below  and  is  scrollable
● When  trying  to  figure  out  if  people  are  finding  what  they  are  looking  for,  instead  of  clicking

a  query  in  the  search  pane  he  moves  to  the  ‘not  finding’-­tab
○ the  ‘looking  for’-­tab  appears  to  not  connect  with  that  question  that  well  -­  it  does  not

lead  to  the  understanding  of  the  final  use  of  the  tab
● understands  the  mini-­graph  at  once
● error  rate  is  assumed  to  be  connected  to  visit  time,  probably  due  to  previous  experience
● sorting

○ search  engine  rank  is  thought  to  be  connected  to  external  search  engines
○ does  not  understand  the  user  rank,  thinks  it  is  something  about  the  users  who

performed  the  query
● The  URL  was  initially  thought  to  be  some  source  of  the  users  (referral?)

○ was  later  identified  as  the  “landing  page”
● gave  the  error  rate  a  lot  of  thought,  concluded  that  that  it  is  dwell  time
● thinks  that  the  whole  result  link-­section  is  one  visit  for  a  user
● really  likes  the  wording  of  the  tab-­titles
● number  of  visits  is  finally  understood
● does  not  understand  the  search  engine  rank  label
● thinks  the  related/sponsored  star  is  for  indicating  that  the  use  found  something  good

Task  2
● finds  the  search  function  quickly

○ presses  the  search  icon  to  perform  the  search,  even  though  search  as  you  type
is  activated

○ later  presses  enter  instead
● has  a  hard  time  grasping  what  results  mean  in  the  tool-­tip  -­  uses  “hit”  to  describe  the



correct  term  to  him
● uses  the  error  rate  to  define  the  “best”  result

○ wonders  why  the  error  rate  sorts  in  the  “wrong”  order
○ when  prompted  comes  to  the  right  conclusion

● slowly  begins  to  understand  that  the  user  rank  is  for  describing  the  best  results
○ but  is  still  focused  solely  on  the  error  rate  and  does  not  understand  what  it  means

Task  3
● understands  that  it  is  the  ‘not  finding’-­tab  which  contains  the  right  information
● does  not  understand  the  different  icons

○ the  arrow  is  described  as  “go  there”
○ the  other  as  “text”

● has  a  very  hard  time  to  grasp  the  meaning  of  the  search  evolution
○ “they  got  a  result,  but  did  not  proceed”
○ “after  the  searched  for  a  they  went  to  b...?”

● bad-­results
○ likes  the  graph,  looks  like  it  is  fun  when  things  react

● understands  the  difference  between  the  two  types  (no  results  /  some  results)
● thinks  the  ‘not  finding’  search  pane  is  interesting  and  useful
● search  evolution

○ at  first  does  not  understand  what  ‘move  search  word  here”  means.  tries  to  drag
word  from  search  pane  to  the  drop  zone.    then  tried  to  drag  the  agg-­word,  and
success!

○ thinks  the  search  evolutions  are  synonyms  for  the  search  phrase,  that  the  list  is
before  and  after  the  indexation  of  the  phrase

○ when  there  is  no  agg-­word  he  thinks  the  words  are  pages  (???),  but  is  very
unsure  overall

○ does  not  understand  the  underlying  point  of  the  search  evolution

Task  4
● explains  that  he  sees  himself  as  a  novice  user

○ does  not  understand  the  term  ‘search  engine  rank’
○ likes  the  wording  of  the  tabs

● wants  the  number  of  visits  to  say  unique  explicitly
● wants  more  information  regarding  the  different  metrics  overall

○ needs  to  understand  what  he  sees  to  use  it  (user  rank  especially)
● help-­picture

○ the  arrows  steals  the  focus
○ does  not  link  the  icons  in  the  picture  to  the  icons  in  the  search  pane

● does  not  find  the  average  session  time-­metric  very  useful



● does  not  grasp  the  meaning  of  the  ‘result  pages  viewed’
○ thinks  it  represents  a  result  link

● again,  explain  the  metrics  more  and  better



User  test  2
Monday,  26  September,  2011

Task  1
● At  the  start  she  doesn’t  understand  that  the  “correct”  tab  is  already  selected
● She  completely  understands  the  list  showing  what  people  have  searched  for.
● The  explanatory  text  wasn’t  the  first  thing  she  noticed.  Instead  it  was  the  tabs  and  the  list

showing  what  people  have  searched  for.
● She  can  easily  find  what  people  haven’t  found  but  it’s  much  harder  to  figure  out  what

people  have  found.
● She  don’t  believe  that  “Vad  söker  folk  efter?”  can  answer  the  question  if  people  have

found  what  they  were  looking  for.
● The  explanatory  text  feels  to  “snäll”  so  she  doesn't  look  at  it,  specifically  pointing  to  the

font-­style.  The  arrows  catch  her  attention  more  than  the  text.
● On  the  result  page  she  immediately  understands  the  boxes  “Antal  besök”  and

“Felprocent”
● At  the  start  she  thinks  that  the  URL  in  a  search  result  represents  WHO  has  performed

the  query?
● She  doesn't  understand  what  relation  “Felprocent”  has  to  “Antal  besök”
● Doesn't  understand  what  the  user  rank  should  be  used  for.  However,  she  does  hint  that  it

has  a  relation  to  “Antal  besök”
● Doesn’t  understand  what  the  star  is  used  for.
● Doesn't  understand  what  ‘sökmotor-­rank’  is  in  the  sort  drop-­down  menu.  She  is  unsure

about  the  user  rank  but  is  correct  with  out  knowing  it.

Task  2
● Understands  how  to  use  the  search  in  the  list  of  what  people  have  searched  for.

However,  even  if  she  sees  the  search-­as-­you-­type  she  continues  to  write  the  entire  word
and  then  click  on  the  magnifying  glass  to  do  a  search.  Didn’t  understand  that  the
search-­as-­you-­type  did  the  search  for  her.

● She  understands  how  to  change  the  date.  However  she  would  like  to  be  able  to  see
exactly  what  dates  she  have  selected.

● Doesn't  quite  grasp  how  to  use  user  rank  to  see  what  results  are  the  “good”  ones.
● She  understands  that  antal  besök  coupled  with  felprocent  can  give  her  the  information  of

which  results  that  are  the  “good”  ones.



Task  3
● When  she  is  on  a  search  evolution  with  no  common  search  phrases  she  tries  to  drag

and  drop  rows  from  the  search  evolution  lists  and  from  the  search  phrase  list  of  what
people  have  searched  for.

● Is  confused  over  the  fact  that  8  users  have  done  14  searches.
● Does  not  understand  the  search  evolution  at  all.  Not  even  when  presented  with  a  good

example  of  its  function.
● When  there  was  a  common  search  phrase  in  the  search  evolution  she  understood  to

drag-­and-­drop  the  box  to  the  drop  area.

Task  4
● Has  a  hard  time  to  understand  what  “number  of  result  pages  visited”  means.

Task  5
● It  is  unclear  that  the  number  indicating  the  rank  of  the  search  engine  is  related  to  how  the

search  engine  does  its  ranking.
● She  does  understand  that  what  change  she  will  have  to  do  depending  on  the  result  of  a

result  list.
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