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Abstract

Online advertising is a multi billion dollar industry used by marketers all over
the world. Online advertising methods enable merchants a way to deliver in-
formation that is targeted to those consumers who potentially would value the
information the most and are most likely to act on it. This can be done by us-
ing data collected from people through search history, social media profiles and
other services when distributing personalized ads that fit peoples corresponding
profiles. With a greater amount of options available for ad targeting and more
detailed statistics about online ad performance than ever before, the workload
for marketers is constantly increasing. This is where automation can be of major
assistance.

This thesis explores how different Levels Of Automation can be used in
online marketing to assist marketers in the process of creating and following up
on ad campaigns. The iterative user experience design process have been used
to develop a design proposal of a performance driven marketing tool for the
Smart video platform. First a research study was conducted in order to gather
information about online advertising and automation in interface design. The
result from the research was then analyzed and a lo-fi prototype was constructed.
The prototype was continuously tested and evaluated in order to improve the
design. Finally a hi-fi prototype of the marketing tool was implemented and
usability tested. The design proposal illustrates how automation can be used to
propose or automatically select a market strategy (that is based on previous ad
performance data) for online advertisements. The design proposal uses colors to
indicate what level of automation the system is working on. The results from the
usability testing, with support from previous studies indicates that information
and feedback are two of the most important aspects to consider when designing
for automation.
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Chapter 1

Introduction

Online advertising is a multi billion dollar industry used by marketers all across
the world [44]. This type of advertising is available, not only to large companies,
but for basically anyone who wants to advertise [51].

When advertising in television, newspaper or radio, the information that
reaches out to people do so more or less regardless of their interests and how
relevant they might be as a target audience. It can also be difficult for the
marketers to know who have actually seen their ads [24]. Online advertising
methods on the other hand enable merchants a way to deliver information that
is targeted to those consumers who potentially would value the information the
most and are most likely to act on it [15]. This can be done by analyzing data
collected from people through search history, social media profiles and other
services, and then use this information when distributing personalized ads that
fit peoples corresponding profiles [51].

With greater amount of options for ad targeting and more detailed statistics
about online ad performance than ever before, the workload for marketers is
constantly increasing. The best advertisers in the world might spend several
hours a day analyzing spreadsheets of data to determine what ads are performing
best. It can be a time consuming job, but the time and effort invested into
strategy, creation and optimization can be very profitable.

Unfortunately for many companies they do not have the time and resources
required for this level of analysis. Because of this, the way many companies end
up advertising online becomes somewhat of a guessing game that is based on
human intuition, rather than statistically significant facts.

Whether the goal is to increase product sales or enhance brand awareness,
every dollar spent on advertisement that is not reaching the specified goal can
be seen as a bad investment. John Wanamaker, a United States merchant
once said ”Half the money I spend on advertising is wasted; the trouble is I
do not know which half” [26]. Not having a clear advertisement strategy can
be very costly, and if not done right a lot more than half of the money spent
on marketing might go to waste. Creating ad targeting online ads as well as
optimizing ads over the time of a campaign can be a very time consuming job,
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CHAPTER 1. INTRODUCTION 2

and even the most experienced digital advertisers can miss key insights in data
when performance analysis and optimization is done manually.

Spending money on ads that are being shown to people not interested in the
content can be seen as waste. Not only is it bad for the sake of the advertisers,
it’s bad for everyone who is being targeted with irrelevant ads [37].

An increased usage of ad-blocking software [4] indicates that more and more
people are fed up with the way online advertising works today. This together
with findings that people in general have a negative attitude towards person-
alized ads [46], offers opportunities for developers to create better solutions for
the online ad experience. Solutions that can enhance the user experience and
target the correct audience.

1.1 The Client
This master thesis was written at Codemill AB. Codemill is a software develop-
ment company based in Umeå, Sweden. The company was founded in 2007 and
today they employ approximately 45 people 1. Codemill is working with many
major international clients, and many of their projects revolves around media
and different video solutions. Codemill has their own product called Smart
video2, which is a tool for creating and showing shoppable videos online. This
product has only been developed for a few years and its possibilities and areas
of usage are still being explored. One of the current visions pronounced for the
Smart video platform is ”making it smarter”. The results from this master thesis
hope to contribute to the pursuit of reaching this goal.

1.2 The Smart video Platform
Video advertising is a phenomenon that have been around for more than 75
years [35]. However, findings have shown that promoting video content that
contains only advertising can make it hard for companies to drive increased
viewer engagement with their brand [1].

Smart video is taking a swing towards better user experience when it comes
to video advertising and promoting products for sale. The way that the Smart
video player works is that it primarily focus on the video content and secondarily
provides a way of promoting products to the viewers. Creators or companies can
make videos that people find interesting and actually want to watch, and the
Smart video player then offers a way of turning these videos into a shoppable
experience by making products available for purchase as they appear in the
video, as seen in Figure 1.1. The video content is playing in the upper part
of the Smart video player and products appear in a product bar in the lower
section of the player. If a product image is clicked, the user will be redirected
to a website where, in most cases, the product is available for purchase.

1https://codemill.se/team/ Codemill AB, accessed on: 2017-10-12
2https://smartvideo.io Smart video, accessed on: 2017-10-12
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This approach of placing video content first and products second offers com-
panies or creators a way to build a relation with their audience based on the
video experience rather than the products themselves.

Figure 1.1: Print-screen from the Smart video player, Showing the video content
in the top section and the products that are linked to the video in a product
bar at the bottom section of the player.

1.3 Objective
This master thesis is about researching how online advertising works today
and how automation can be used in online marketing to assist marketers in the
process of creating and following up on ad campaigns. The information gathered
in the research phase was analyzed and design opportunities illustrated as a
design proposal of a performance driven marketing tool for the Smart video
platform. Questions around which the design was developed were:

• How can automation be used in a marketing tool to help marketer when
creating ad campaigns?
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• How can the current Level of Automation be displayed to the user in the
interface?

• How do you prevent confusion regarding the level of automation (Mode
confusion)?

• How could feedback from automated processes be displayed to a user, so
that it is understandable?

1.4 Goal
The design proposal of the marketing tool should show how automation can
potentially be used in online marketing to help marketers when creating and
following up on ads. The design proposal aims to ”keep the human in the
loop” by designing the interface around the principal of Human-centered au-
tomation [6]. One desired effect of the design is to show how automation can
be used to streamline and simplify ad creation and ad management.

1.5 Requirements
The design should

• Show how automation could be used to ease the process of creating online
advertisements.

• Display which level of automation (LOA) the system is currently working
in.

• Marketing strategies suggested by the system should be presented in a
human understandable format.

• Allow the users to select different LOA when creating and optimizing ads.

• Match the user’s mental model of what the system can do.

1.6 Thesis outline
The following chapters are organized as follows:

Chapter 2: Method Presents how the work was carried out and the method-
ology used, the design process, the development of prototypes and usability
testing.

Chapter 3: Research An insight into different fields relating to the thesis.
Gathering of background information regarding online advertising, including
related work and research about automation in interface design.
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Chapter 4: Research Analysis Analyzing the results from the research
phase, determining different design opportunities regarding where in the ma-
chinery of online advertising the marketing tool could fit in and how automation
can be used when creating and following up on ad campaigns.

Chapter 5: Iterative design process Describes the iterative design pro-
cess of developing and testing the lo-fi prototype, leading up to the final hi-fi
prototype.

Chapter 6: Results presents the resulting hi-fi prototype and its associated
user evaluation.

Chapter 7: Discussion The final design proposal are discussed relating back
to the objective of the thesis.

Chapter 8: Conclusion Conclusions are drawn and presented.

Chapter 9: Future work Unimplemented functionality and things that
should be taken into consideration when further developing the marketing tool
are discussed.

Chapter 10: Acknowledgements Gratitude are expressed to those who
have been involved in making this thesis possible.



Chapter 2

Method

The following section defines The User experience design process [19], as pro-
vided in Figure 2.1 that have been used to develop the design proposal of a
performance driven marketing tool for the Smart video platform.

First a research phase consisting of literature studies was carried out in
order to understand users work and needs. The results from the research was
analyzed before moving on to an iterative design process. Different concepts
and designs was explored along with continuous evaluation through usability
testing, this iterative process ended with a final hi-fi prototype of a performance
driven marketing tool for Smart video.

Figure 2.1: The user experience design process used in this thesis.

2.1 Research
Before developing the design proposal for the Smart video marketing tool, a
research phase was carried out. This face contained a literature study which

6
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focused on getting an overview of how online marketing works today and where
a performance driven marketing tool for Smart video could best fit in. Except
getting involved with the different aspects of online advertising, a background
study about automation in interface design was conducted.

2.2 Analysis
The analysis of the information conducted in the research phase resulted in a set
of identified design opportunities. Where in the machinery of online advertising
the marketing tool for Smart video could fit in and how automation potentially
can be used in the process of creating as well as managing online advertisements.

2.3 Iterative design process
An iterative design phase was carried out to develop the design proposal using
the information gathered in the research phase. Then a set of user stories were
written in collaboration with the smart video development team, to communi-
cate the functionality that needed to be implemented in the design. The user
stories were used when designing, user testing and evaluating the lo-fi and hi-fi
prototypes.

2.3.1 User stories
User stories is a good way to communicate between stakeholders, since they
can explain system requirements and functionality. User stories should be writ-
ten in a language of business and they should be non-technical, meaning that
developers and designers as well as the client or the end-users of the system
should get the same understanding of what the final application eventually will
result in [10]. To write good user stories the INVEST method [10] was used.
This method propose that a good user story should be Independent, Negotiable,
Valuable to both users and customers, Estimable, Small and Testable. A pro-
posed template to use when writing user stories using the INVEST method is
the following:

• As a <Role> I want to <Story> so that <Benefit> [10]

The user stories can be found in Appendix A.

2.3.2 Lo-fi prototype
To be able to test different aspects of the design a lo-fi prototype was created. A
lo-fi prototype is a way to visualize design concepts, screen layout and workflows
in a resource efficient way [48, 40]. Lo-fi prototypes focuses on discovering
design flaws or problems in a proposed interface design, rather than design
details and aesthetics. The lo-fi prototype was creates using the prototyping
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tool Balsamiq. 1 The lo-fi prototype was continuesly evaluated and usability
tested throughout the development process.

2.3.3 Hi-fi prototype
The final hi-fi prototype was based on the results from the background analysis,
the design of the lo-fi prototype and the results from usability testing. The
hi-fi prototype was developed using Framer 2 and have used color schemes and
design language inspired by the current Smart video style guide 3.

2.3.4 Usability testing
Usability testing was performed on different stages of the prototype. The usabil-
ity testing method used is based on the Do it yourself usability testing method,
established by Krug [23]. The method suggests to perform usability tests con-
tinually through out the development process. The participants does not nec-
essarily have to be potential end-users of the system being tested. Each test
should be performed in a calm environment e.g. an office or conference room,
where participants will not be interrupted and the screen as well as the users
voice should be recorded throughout the test for later analysis. Users should
be encouraged to ”think aloud” during the test [23] in order for the observers to
gain insight into why some actions of the users are successful while other leads
to errors. To ensure that all tests were consistent for all participants a script
was used. The script was inspired by the proposed script developed by Krug to
use with the ”Do it yourself usability testing method” [23].

2.3.5 Heuristic evaluation
Heuristic evaluation is an inspection method for evaluation user interfaces to
find their usability problems [32]. Basically it works by having a set of eval-
uators inspect the user interface with respect to a set of usability principles
or guidelines, which are referred as Heuristics. Looking at earlier collections
of usability guidelines, like those proposed by Smith and Mosier in 1986 [43],
the list consists of thousands of rules to follow, and are therefore often seen as
intimidating by developers. Such a large set of principles might cover a lot of
the common usability problems occurring in user interfaces, but is not very well
suited for a practical heuristic evaluation. A refined list of heuristics, based on
a factor analysis of hundreds of usability problems, was presented by Nielsen in
1994 [31]. The list consists of 10 different heuristics with maximum explanatory
power.

This list, included in Table 2.1, have been used when evaluating the final
design proposal.

1https://balsamiq.com, Balsamiq prototyping tool, Accessed on 07-10-2017
2https://framer.com, Framer - A tool for making interactive prototypes, Accessed on

13-11-2017
3The Smart video style guide is only available to Codemill employees and the people

working on the Smart video platform.
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Table 2.1: Ten Usability Heuristics

Heuristic Description
Visibility of system status The system should always keep users informed

about what is going on through appropriate
feedback within reasonable time.

Match between system and the
real world

The system should speak the users language,
with words, phrases and concepts familiar to
the user, rather than system-oriented terms.
Follow real-world conventions, making infor-
mation appear in a natural and logical order.

User control and freedom Users often choose system functions by mis-
take and will need a clearly marked ”emer-
gency exit” to leave the unwanted state with-
out having to go through an extended dia-
logue. Support undo and redo.

Consistency and standards Users should not have to wonder whether dif-
ferent words, situations, or actions,mean the
same thing. Follow platform conventions.

Error prevention Even better than good error messages is a
careful design which prevents a problem from
occurring in the first place. Either eliminate
error-prone conditions or check for them and
present users with a confirmation option be-
fore they commit to the action.

Recognition rather than recall Minimize the user’s memory load by mak-
ing objects, actions, and options visible. The
user should not have to remember information
from one part of the dialogue to another. In-
structions for use of the system should be visi-
ble or easily retrievable whenever appropriate.

Flexibility and efficiency of use Accelerators – unseen by the novice user – may
often speed up the interaction for the expert
user such that the system can cater to both
inexperienced and experienced users. Allow
users to tailor frequent actions.

Aesthetic and minimalist design Dialogues should not contain information
which is irrelevant or rarely needed. Every
extra unit of information in a dialogue com-
petes with the relevant units of information
and diminishes their relative visibility.

Help users recognize, diagnose,
and recover from errors

Error messages should be expressed in plain
language (no codes), precisely indicate the
problem, and constructively suggest a solu-
tion.

Help and documentation Even though it is better if the system can be
used without documentation, it may be neces-
sary to provide help and documentation. Any
such information should be easy to search, fo-
cused on the user’s task, list concrete steps to
be carried out, and not be too large.



Chapter 3

Research

This chapter provides background information regarding different fields relating
to the thesis and will explain how online advertising is working today, what in-
formation about people are being available to marketers for ad targeting, where
this information comes from and what parts of the online advertising process
could potentially benefit from automation. This together with an in-depth re-
view of how automation have been and should be integrated into user interfaces
and what challenges should be accounted for when designing for automation is
further explained in this section.

3.1 Online Advertising
Online advertising is a form of marketing which uses the Internet to deliver
promotional messages to consumers. It includes email marketing, display ad-
vertising, search engine and social media marketing etc [51]. Advertising online
often involves different media publishers who integrate the online advertisements
along with their content.

There are many stakeholders when it comes to online advertising including
the publishers who profit from selling ad-space to advertising agencies who help
creating the ads, ad servers which technologically distributes the ads, data bro-
kers offering consumer data for ad targeting and Real Time Bidding platforms
that automatically sells ad-space to the highest bidders, just to mention a few.

Ad Space Ad space is a place where an ad can be shown, for example a banner
on an online newspaper, a video commercial shown before a Youtube clip or a
promotional message in peoples social media feed. A common way that digital
ad space is being sold is through auctioning, where Google’s Adwords program
is a key player [22]. On the Adwords platform marketers can place bids to buy
specific keywords or phrases (e.g ”Luxury Hotels”) so that if they are the highest
bidder at an auction then their text based ads will appear in the Google Search
results whenever a user query those keywords or search phrases [46]. Other type

10



CHAPTER 3. RESEARCH 11

of ad space available on websites can either be sold directly to an advertiser, or
they can be auctioned out automatically to the highest bidder in a similar way
that search based ads on Google are being sold.

Advertising Networks An advertising network is a network that enables
advertisers to easily place their ads with many publishers, and at the same time
allows the publishers to support their ad space with many different advertisers.
The ad networks can offer advertisers the ability to systematically target ads
to users based on demographics, location, context of the website, users online
behavior etc. Advertising slots not sold through an ad-network can be sold
through different kinds of advertising exchanges. Ad exchanges offers a way
to fill these slots, in real time, taking bids from multiple advertisers via many
advertising networks [27].

Demand side platform A Demand-side Platform (DSP) is a computer-
based platform that provides technology for media buyers to purchase ad place-
ments across multiple sources [9]. In an article from 2016 one single DSP was
studied for a time period of two years. In 2014 this particular platform was in-
tegrated with 5 different third-party data brokers providing various information
about Internet users. By 2016 the number had grown to about 40. This evolu-
tion shows that more and more third-party data and audiences will be accessible
from a single point of entry (the DSP) to a Real Time Bidding-platform [46].
Meaning that an advertiser can reach out to a lot of different target audiences
without the need to engage with tens or even hundreds of different ad networks.

Real Time Bidding platform RTB-platforms offers advertisers a way to
bid on ad impressions individually in real time which can reduce the cost of
advertising by paying only the current rate based on supply and demand rather
than paying in bulk. The integration of these RTB systems with third party data
providers allows digital advertisements to be displayed to specific individuals
based on endless combinations of personal data [20].

Where does the data come from All personal data made available to
marketers has some kind of origin. A study made in 2016 [46] listed some of the
most common origins of third-party personal data to be:

• customers purchase history

• perceived interest in or intent to buy certain goods or services in the future.

• socioeconomic indicators and classifications

• technically derived information about computer networks and devices

• media consumption

• behavior on social media sites
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• personal data collected from:

– public records

• User-supplied data collected from:

– Account profiles

– Online and offline surveys

How can the data be used? Past behavior is a strong indicator of future
behavior [36]. Meaning that previous shopping habits can be a strong indicator
of what products or services someone will be likely to purchase in the future.
Therefore it does not come as a surprise that third party data providers makes
this information widely available to marketers in a variety of ways. Not only is
it possible to target people from what products or services they have bought,
but also when and where they’ve made their purchases. How a marketer choses
to use this information can have a great impact on how a certain advertisement
campaign will perform. For example if a company want to advertise a car,
targeting people whom have bought a car just recently might not be as successful
as targeting people who bought a car five or more years ago [46].

Socioeconomic indicators can reveal information about peoples values, be-
havior and lifestyle. People who for example prefer an urban lifestyle and belong
to the upper middle class might be a better target audience for some marketers
while others might get better results if they advertise towards working class
citizens who prefer a rural or suburban lifestyle.

Data brokers can even offer a variety of information about users online be-
havior as well as information about their devices, applications and networks.
For example software applications can provide automated data when commu-
nicating back and forth to servers, like operating system, smart-phone model,
desktop or mobile browser, Wi-Fi or mobile data etc. Even information about
Apps installed on users devices are made available for targeting. This App data
allows marketers to target individuals based on what categories of Apps they
have installed on their devices, for example trivia game, fitness or training Apps.
These are just a few examples of data that is made available to marketers for
ad-targeting.

3.1.1 Attitude towards the use of personal data
A study from 2016 showed that people in general have a negative attitude to-
wards their personal data being used for personalized advertisement targeting,
mainly because they feel stalked [46]. Some participants even described them-
selves as being harassed by the personalized ads, repeatedly showing them prod-
ucts they had stumbled upon once, but was not interested in buying [46].

The many ways consumers seek to avoid online advertisement also indicates a
displeasure towards the way advertising is being promoted and distributed over
the Internet today [41]. This negative attitude towards online advertisements
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have lead to an increased use of ad-blocking software. According to a report
published in 2015 this trend of saying no to ads is thought to have cost American
publishers around 21.8 Billion Dollars worth of revenue in 2015 alone. The global
”cost” of ad blocking was at this time expected to be around 41,4 Billion Dollars
by 2016 [4].

While people in general seem to dislike the fact that their user data is being
used for personalized advertising, they can appreciate the fact that their shared
data can lead to new products or services that make their lives easier and more
entertaining, perhaps even educate them or save them money [28]. So instead
of targeting people with products you want them to purchase, why not use this
data available to address people with content they actually want to engage with?

3.1.2 Video advertising
Video on the Internet is increasing in popularity, both when it comes to creating
content as well as showing ads on websites [11]. By knowing the content of a
website or video in which an ad can be promoted, advertisers can at a greater
extent place their ads in the right context. New upcoming formats for online
video display opens up for advertisers to create a more immerse ad experience
than just the passive video advertisements we often see on the television.

VAST and VPAID The Video Ad-Serving Template (VAST) 1. is a specifi-
cation produced by the Interactive Advertising Bureau (IAB). The specification
provides an ad response format that enables video ads to be served across multi-
ple compliant video players. VAST supports a simple in stream video ad format,
but does not provide support for rich interactivity or allow advertisers to collect
rich interaction details from the ads. Basically the VAST specification pro-
vides a way to distribute simple video advertisements online through different
compatible ad networks.

Another IAB specification, Video Player-Ad Interface Definition (VPAID),
on the other hand, can establish a common interface between video players and
ad units, enabling a richer interactive in-stream ad experience 2. By layering
VPAID onto VAST enables executable ad formats to be displayed in-stream
with publishers video content in any compliant video player. Making it possible
for marketers to display rich interactive ad experiences to video consumers.

The VAST and VPAID specifications were developed in order to increase the
common video ad supply technology so that video publishers can accept video
ads from a large variety of ad servers and networks, and thus decrease the cost
and need for an integration with each publisher individually.

These video advertising specifications enables the Smart video way of pro-
moting products to be converted into different video ad formats (and still keep

1https://www.iab.com/guidelines/digital-video-ad-serving-template-vast-4-0/,
IAB - definition of VAST, accessed on: 2017-09-22

2https://www.iab.com/guidelines/digital-video-player-ad-interface-definition-vpaid-2-0/,
IAB - definition of VPAID, accessed on: 2017-09-22
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the interactive functionality). Interactive Smart video ads can then be dis-
tributed to different advertising slots on the Internet through compatible ad
networks supporting interactive video ad formats such as VAST and VPAID.

However, not all platforms support these interactive video ad formats. And
some platforms will not allow any other ad formats to be displayed other than
their own custom formats. Facebook is such an advertising platform.

3.2 Facebook as Ad platform
With more than 2 Billion monthly users [45], Facebook ranks second place
(After Google) on the list of the world largest advertising platforms, gaining
US$26.9bn in ad revenue in 2016 [3].

The fact that more than one quarter of the worlds current population is
using Facebook on a monthly basis, shows that the social network offers great
potential for marketers to reach out to a large audience. Facebook’s large user
base also indicates that there is a good chance that companies might have their
already existing customers present and active on the social network. The power
of Facebook is that it often holds a lot more information about users than
just their email addresses or names. This information about Facebook users is
made available to marketers for ad targeting on the social platform3. Different
target audiences can be created in Facebooks own marketing interface, and each
audience created can then be used in Facebook advertising campaigns, whether
it is for targeting a specific audience or excluded one audience from a certain
marketing campaign. How the target audiences should be used all depends on
what the goal or preferences marketers have for a certain campaign.

Automation on Facebook If a company have information about their cus-
tomers, like names , phone number or e-mail addresses, there is a good chance
that at least some of these customers have their corresponding Facebook ac-
count linked to those very same attributes. Facebook offers advertisers a way
to automatically create a target audience for marketing campaigns based on
account data linked to these attributes. For example a list of company-provided
Email addresses can be used to automatically create an audience consisting of
Facebook accounts that are linked to those email-addresses.

If an audience has been created, whether it is from a list of a company’s
customer email addresses or a Facebook fan-page , that audience can be used
as a basis when creating what is called a ”lookalike audience”4.

Lookalike Audience Facebook offer tools for creating new audiences con-
sisting of user accounts that are similar to an existing audience. So instead of
guessing who might be interested in a company’s brand or products, marketers
can let their already existing customer data provide a lot of this information

3https://www.facebook.com/business/products/ads/ad-targeting
4https://www.facebook.com/business/help/164749007013531, Facebook Lookalike Audi-

ence , accessed on : 2017-09-25
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for them. Different sets of customer data can be used to create different sets of
lookalike audiences. Companies can use the Facebook tool to create a lookalike
audience based on their data of all available customers, only the highest spend-
ing customers or whatever selection data chosen as a reference. The audience
creation process is done automatically by Facebook, and the criteria for it to
work is that there are enough Facebook accounts linked to the provided data so
that a new audience can be generated4.

This type of automation can save marketers a lot of time when deciding to
whom to target ads. But it’s not always clear what the automation is doing.
Lack of feedback from automated processes in user interfaces can lead to users
being ”left in the dark”, not knowing what is going on with the automation, or
completely misunderstand what the automation is actually doing. This leads
up to series of challenges regarding how to make use of automation in interface
design.

3.3 Automation in interface design
As artificial intelligence, the use of big data and automation is becoming more
and more popular, and it seems like developers are finding new ways to use
this technology every day [2]. While some tasks can be successfully automated,
much like the RTB process for selling ad-space, or the algorithms that Face-
book use to create lookalike audiences for advertising, some processes still need
human involvement to get a satisfying result. Human centered automation, is
automation designed to work cooperatively with human operators in the pur-
suit of stated objectives [6]. The automation in such systems can be seen as
tools or resources that can help human operators to accomplish tasks that might
otherwise be difficult or impossible to achieve.

But there are great challenges when it comes to designing smart user in-
terfaces where automated processes are being integrated alongside with human
controlled parameters. Exploring this area provides an opportunity to extend
our understanding of the role of automated processes for enhancing the user
interface and, more generally, for enhancing the overall human computer inter-
action experience.

3.3.1 Challenges with automation
As automation is integrated more increasingly into industries, or other fields of
work, it is often blamed for causing harm and to increase the risk of human error
when failure occurs [34]. However, the problem might not be the automation
itself, but rather the inappropriate design of the user interface in which it’s used.
Donald A Norman suggest in his 1990 report [34], that one of the main problems
of automation occurs when the automation process is at an intermediate level of
intelligence, meaning that it is powerful enough to take over controls that used to
be done by people, but not powerful enough to handle all possible abnormalities
that occurs in the system.
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Keeping the human in the loop Feedback is an essential aspect of control
theory, and the need for complete feedback is one of the major points of Normans
1990 report [34]. Without appropriate feedback, whether it is to signal that a
request have been received, an action is being performed properly or an error
has occurred, not providing this information is keeping the human out of the
loop.

When people interact, whether it’s with other people, the environment or
artifacts of technology, they construct mental models of themselves and the
things in which they are interacting [33]. The mental models are naturally
evolving through interaction with a target system, but will be constrained by
such things as the users technical knowledge or background, previous experience
of similar systems and the structure of the information available to them from
the system. This meaning that a users mental model of a system is critically
depending on the information that is made available from the system when
interacting with it. In cases like this the way that our mental model of such a
system can be updated, is through the feedback provided to us [34].

But there are great challenges when designing interfaces that are supposed
to be informative, yet non intrusive. And many attempts of doing so tend to
irritate as much as they inform, either by failing to provide enough feedback
and information to the user or by presenting too much information, so that
the system becomes somewhat of a nagging ”backseat driver” 5, much like the
”helpful assistant” in Microsoft office (1997-2003) as can be seen in Figure 3.1.

Figure 3.1: Microsoft Office assistant 1997.

5http://dictionary.cambridge.org/dictionary/english/backseat-driver, Definition
of backseat driver: ”A passenger in a car who keeps giving the driver advice that he or
she has not asked for”, accessed on: 09-27-2017



CHAPTER 3. RESEARCH 17

Feedback Part of the reason why many automated systems have such poor
feedback and interaction is often to blame on the designer, but for a perfectly log-
ical reason. The automation itself has no need for the feedback. So if a designer
is asked to design an automated process to control some function, the task itself
can be seen as completed when the system is functioning as requested [34]. This
way of designing often leads to the fact that providing monitoring information
and feedback to the human operators is of secondary importance. Primarily be-
cause if the automation works as intended, there will not be any need for it [34].
Feedback is however an essential part of any interface, and much like Murphy’s
law indicates6, if something has the possibility of happening, it eventually will.
So in any complex environment or system one should always expect unexpected
events to occur and design accordingly.

In a perfect world where equipment never fail and is capable of handling all
possible situations, then a human operator would not be necessary, essentially
meaning that the feedback and interaction with the system similarly would not
be necessary. But in the absence of such a perfect automated system an appro-
priate design, should assume that errors can and will potentially occur, meaning
that the system should continuously interact with the user in an appropriate
manner. It should provide feedback when warranted and should have a de-
sign that is appropriate for the worst of situations [34]. What is appropriate
highly depends on the system itself, and what can be considered as appropriate
for automated processes in a performance driven marketing tool might be very
inappropriate for an autonomous system in self driving cars.

3.3.2 Different levels of automation
The degree to which a task is automated is referred to as Level of Automation
(LOA). In 1978, Thomas B. Sheridan and W.L. Verplanck developed a Level
of automation taxonomy for man-computer decision making [42]. The list goes
from a level wherein the human controls everything to a level where the com-
puter controls everything. The taxonomy aims to help designers or operational
managers to decide what mix of man and computer automation to use in an
interface. This taxonomy incorporates issues considering feedback from the sys-
tem, as well as the challenges with shared option selection and task execution.

In an article from 1999, a slightly altered version of Sheridan and Verplanck’s
LOA-list was proposed [12] to better be applicable to systems consisting of
cognitive tasks in which operators abilities to respond to, and make decisions
based on the information provided by the system, is critical to the over all
performance. In the article, four generic functions of such systems was identified
as: (1) monitoring - scanning displays to perceive system status; (2) generating
- formulating options or strategies for achieving goals; (3) selecting - deciding on
a particular option or strategy, and (4) implementing - carrying out the chosen
option. By assigning these four functions to a human operator or a computer
or a combination of the two, a list of ten levels of automation was formulated.

6http://www.murphys-laws.com, Murphy’s law, Accessed on : 27-09-2017
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(1) Manual Control (MC) the human performs all tasks including monitor-
ing the state of the system, generating performance options, selecting the
option to perform (decision making) and physically implementing it.

(2) Action Support (AS) at this level, the system assists the operator with
performance of the selected action, although some human control actions
are required.

(3) Batch Processing (BP) although the human generates and selects the
options to be performed, they then are turned over to the system to be
carried out automatically. The automation is, therefore, primarily in terms
of physical implementation of tasks. Many systems that operate at this
fairly low level of automation exist, such as batch processing systems in
manufacturing operations or cruise control on a car.

(4) Shared Control (SHC) both the human and the computer generate pos-
sible decision options. The human still retains full control over the selec-
tion of which option to implement; however, carrying out the actions is
shared between the human and the system.

(5) Decision Support (DS) the computer generates a list of decision options
that the human can select from or the operator may generate his or her
own options. Once the human has selected an option, it is turned over to
the computer to implement.

(6) Blended Decision Making (BDM) at this level, the computer gener-
ates a list of decision options that it selects from and carries out if the
human consents. The human may approve of the computers selected op-
tion or select one from among those generated by the computer or the
operator. The computer will then carry out the selected action. This
level represents a higher level decision support system that is capable of
selecting among alternatives as well as implementing the second option.

(7) Rigid System (RS) this level is representative of a system that presents
only a limited set of actions to the operator. The operators role is to select
from among this set. He or she may not generate any other options. This
system is, therefore, fairly rigid in allowing the operator little discretion
over options. It will fully implement the selected actions, however.

(8) Automated Decision Making (ADM) at this level, the system selects
the best option to implement and carry out that action, based upon a list
of alternatives it generates (augmented by alternatives suggested by the
human operator). This system, therefore, automates decision making in
addition to the generation of options (as with decision support systems).

(9) Supervisory Control (SC) at this level the system generates options,
selects the option to implement and carries out that action. The hu-
man mainly monitors the system and intervenes if necessary. Intervention
places the human in the role of making a different option selection (from
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those generated by the computer or one generated by the operator), thus,
effectively shifting to the decision support LOA. This level is representa-
tive of a typical supervisory control system in which human monitoring
and intervention, when needed, is expected in conjunction with a highly
automated system.

(10) Full Automation (FA) at this level, the system carries out all actions.
The human is completely out of the control loop and cannot intervene.
This level is representative of a fully automated system where human
processing is not deemed to be necessary.

This LOA taxonomy considers a wide range of options describing the way
in which functions can be divided between a human operator and a computer
to achieve task performance.

Modes Highly automated systems, for example airplanes, can operate in var-
ious modes. These modes incorporates different levels of automation and can
often be changed either automatically by the system itself or directly by the pi-
lots interacting with the system. However a system can fail to provide sufficient
feedback on the state of the current automation mode, leading to something
referred as mode confusion [13]. There has been substantial research on mode
confusion in highly automated systems [21, 39, 8], and the concept of Mode
confusion is traced to at least three fundamental sources [8]: (1) Opacity (Poor
display of the state of automation), (2) Level of complexity (unnecessary com-
plex automation), (3) incorrect mental model (misunderstanding in the behavior
of the automation). Mode confusion is often associated with what is referred as
mode error, a type of mistake in which the operator acts based on the assump-
tion that the system is in a particular mode of operation, when it in fact is in
a different mode [38]. It is therefor essential that designers work together with
the users of automated systems, to ensure that the users are informed properly
about what the automation is doing and the basis for why it is doing so.
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Research Analysis

When looking into how online advertising works today and the way people are
being targeted with ads, the research conducted indicates that people in general
are negative towards their data being used for personalized ad targeting [28],
but that they can appreciate when the data is being used in ways that educates
them, make their lives more entertaining or saves them money.

Making video content that people actually want to watch, enables creators
to build a good relation with their audience. But it’s not always easy to organ-
ically 1 reach out to people potentially interested in the content. So in order to
reach further out companies can pay for the distribution of their content.

By looking at the machinery of online advertising and the parts connected,
a performance driven marketing tool for Smart video would probably serve well
as an integration with other third party web services, like Facebook or Google.
The advertisements can then be budgeted, targeted and followed up in the
Smart video interface, but are then hosted and distributed by the third party
ad service.

Knowing how to advertise and to which audience can be a hassle, especially
for people without great experience in marketing. Companies, big or small, may
not have the time or resources to engage in complex marketing systems or time
consuming campaign administration. Having a performance driven marketing
tool to assist marketers could potentially relieve the workload and help com-
panies spend their marketing budget more efficient. The tool could potentially
even decrease the amount of ads that are being displayed to the ”wrong people”
- not interested in the content. Meaning that companies as well as consumers
can benefit from such a service.

1https://www.facebook.com/help/285625061456389?helpref=uf_permalink,”Organic
reach is the total number of unique people who were shown your post through unpaid
distribution” - Facebook Marketing , accessed on: 2017-12-18
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4.1 Choosing level of automation
Three (out of ten) levels of automation (LOA), proposed by Sheridan and Ver-
plack [42] have been integrated into the design proposal as Modes. The first
mode consists of autonomy Level 1 - Full manual control, where the human
operator performs all tasks and monitoring, The second mode consists of

Level 5 - Decision Support, where the computer generate suggestions for
action and the human then can choose which of the suggestions the computer
should implement. The third mode consists of Level 9 - Supervisory Control,
where the human mainly monitors the system (and intervenes if necessary)
while the computer does everything. These Modes was chosen in collaboration
with the Smart video development team to cover the extremes as well as an
intermediate LOA within the design proposal.

4.2 Making use of automation
Since the field of using automation in advertising is still being explored, the
first proposed iteration of the interface design should in some way provide the
opportunity for an administrator to choose the LOA within the system, going
from fully manual, to partly automated to as close to full automation as possible.
(Level 9 was chosen for the third mode, since level 10 would defeat the purpose
of a human centered design, by completely eliminating the human from the
process). The design proposal aims to apply the three LOA to the following
generic functions within the system:

1. Monitoring - scanning displays to perceive system status

2. Generating - formulating options or strategies for achieving goals

3. Selecting - deciding on a particular option or strategy

4. Implementing - carry out the chosen option

By analyzing the research, the the following opportunities regarding automation
in online advertising was identified.

Automation in ad format selection Knowing what ad formats will per-
forming good or bad can be hard to know. Different ad-formats have the pos-
sibility of performing differently, even if the content is more or less the same.
Automation could potentially be used to propose or select different ad formats
that have performed well for similar ad campaigns in the past.

Automation in Ad targeting When composing a target audience for an ad
campaign, Facebook alongside with other Ad Networks offer marketers a wealth
of targeting options that can be combined in seemingly endless of ways. Choos-
ing what parameters settings to use in order to create a successful marketing
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campaign might not be an easy task, especially for someone without great ex-
perience in online advertising. Having a system that automatically can identify
statistically significant trends and use this data when proposing what audiences
to use for ad targeting could have the possibility of more accurately reaching a
good target audience for the advertisements.

Making use of automation when choosing different target audiences for online
advertisements can be a step in the right direction on the pursuit of making
online advertising easier and less time consuming. We know that automated
processes can be used today when creating target audiences on Facebook, and
that the process is based on data, rather than human intuition. If having enough
data from previous advertisement campaigns, like what type of video content or
products perform well with what type of audience, an intelligent system could
potentially have a good idea to what ad format and target audience might
perform well for a certain video campaign.

Automation in ad spending Since knowing how to spend a marketing cam-
paign budget wisely is not something that can be completely predicted in ad-
vance. A performance driven advertising tool should display relevant informa-
tion about the ads performance through out an ad campaign. This informa-
tion can then be used for optimizing the campaign over time, for example by
automatically perform A/B testing between ad-formats (meaning two ads are
compared against each other). This gives an opportunity to make sure that
high performing ads get prioritized, and bad performing ads get paused. This
prioritizing could be done either manually or automatically by the system itself.
Performance data could be used to recognize trends (manually or automatically)
and new audiences for ads could be proposed in order to reallocate the budget
towards a more profitable segment. This redistribution of resources could be
done completely manual, from suggestions by the system or automatically with-
out involvement from an operator.

4.3 Delimitation
Trying to implement all accessible data parameters made available for ad tar-
geting from multiple DSP:s and Ad networks into an advertisement creation
interface would not be an easy task to pull off, and even if it were possible it
would take a tremendous amount of time. In the long run, an advertising in-
terface connected to multiple distribution channels would be preferred, but for
the case of this study the design proposal is focused towards advertising one
particular platform, Facebook. Creating a Facebook account is free of charge,
which makes information about facebook advertising, facebook ad formats and
services easily accessible and available for exploration.

The proposed system design focus on functionality regarding creating ads
from one single video source with a limited set of marketing goals, and does not
cover functionality regarding multiple videos, or videos being used in multiple
campaigns with different goals.
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The iterative design process

This section explains the iterative design process that lead up to the final design
proposal. First a series of user stories were determined in order to summarize
the requirements and desired features in the performance driven marketing tool
for Smart video. The user stories can be found in Appendix A. After the user
stories were written the iterative design process followed with the development
of a lo fidelity (lo-fi) prototype. The prototype was continuously user tested
and improved through out the development process. Based on the result and
evaluation of the lo-fi prototype a final hi-fi prototype was created. The hi-fi
prototype was then usability tested and the design issues that occurred during
the tests were heuristically evaluated.

The lo-fi prototype focuses on features and work flows within the application,
rather than design details and aesthetics. The lo-fi prototype’s main purpose
have been to explore different design opportunities and to identify problems
with the proposed design. Feedback, discussions and results from user testing
on the prototype resulted in a series of design improvements through out the
development process. The prototype was designed using Balsamiq 1 and was
usability tested several times throughout the development process.

5.1 Creating ads
The first part of the lo-fi design proposal for the marketing tool is of the ad
creation work-flow. In the first iteration of the lo-fi prototype, much of the ad
creation parameters and options were displayed on one single page, as can be
seen in Figure 5.1. The idea for this was that the end user would be able to get a
complete overview of the ad creation process. Settings that had been proposed
automatically by the system were tagged with a dark symbol of the letter ”A”
, and manually set parameters were tagged with a lighter symbol of the letter
”M”.

1https://balsamiq.com, Balsamiq prototyping tool, Accessed on 07-10-2017
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Figure 5.1: The first iteration of the lo-fi: Ad creation page.
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Having both manual and automatically suggested parameters alongside each
other confused users, and the use of symbols to communicate the Level of au-
tomation was not clear. Having too many parameter settings available on the
same page, was also described as overwhelming, and many users did not know
where to start the ad creation process.

This resulted in a revised step by step design proposal, where the user got
to choose some settings before moving on to the next step in the ad creation
process.

On the first page shown to users in the new ad creation work-flow, the user
get to set the goal for the ad campaign. After the goal is set, the users gets to
choose how to setup the ads: Manually, with program assistance or automatic.
The proposed lo-fi design of the introduction page to the ad creation work-flow
is shown in Figure 5.2

Figure 5.2: The last iteration of the lo-fi - Introduction page - Setup Goal and
choose Level Of Automation for ad setup.

Instead of showing all parameter settings from start to the user as seen in
Figure 5.1, extended options appear in the interface as the user selects one of
the ad formats. This can be seen in Figure 5.3

In the lo-fi design proposal a user can create ads using Facebook ad formats
and import predefined Facebook audiences. If a user wants to create a new
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Figure 5.3: The last iteration of the lo-fi ad creation page : Manual mode. The
left image shows the interface with no selected parameters, The right image
shows the interface expanded with multiple parameter selected.

audience, it can be done with limited amount of target options by clicking the
button marked create new audience in the lower middle section of the interface.
When the button is clicked, a pop-up window with available options is displayed.
The pop-up window can be seen in Figure 5.4.

Figure 5.4: Lo-fi prototype of the pop-up window used to create a new simple
custom audience.
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In the manual mode no suggested parameter settings are shown to the user.
But any time during the ad creation process, the user can switch mode to
either Manual, Assisted or Auto by using the tabs in the top section. In the
Assisted mode, the interface will suggest what settings to use when creating
ads, alongside with an explanation why the settings have been proposed. The
user can then choose to accept or ignore suggested settings by interacting with
the buttons in the list displayed in the top section of the interface. This can
be seen in Figure 5.5. Suggested parameter settings are also highlighted in the
interface using the color yellow to further clarify to the user what settings are
proposed.

Figure 5.5: The last iteration of the lo-fi ad creation page : Assisted mode. The
left image shows the interface with no selected parameters, The right image
shows the interface expanded where the first suggestion in the list have been
accepted.

If the users switches to the Auto tab on the ad creation page, all suggested
parameter settings will be pre-selected and highlighted in the interface. The
color blue was chosen to represent automation in the lo-fi prototype. The ad
creation view in the automated mode can be seen in Figure 5.6.

In the early iteration of the lo-fi prototype, selecting the Automatic mode for
ad setup on the first page of the ad creation work flow (Figure 5.2) would take
the users to the Auto mode on the ad creation page (Figure 5.6 ). This confused
users, and many did not know what they were looking at, indicating that their
Mental model of what the ”automatic ad set up” would do did not match what
the system did. Instead another approach was to skip the ad-setup page when
a user choose to set up the ads automatically. When selecting automatic ad
setup the users were directed to the third page of the ad-creation work-flow.
This page shows a summary of the ads about to be created. On the budget
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Figure 5.6: The last iteration of the lo-fi ad creation page : Auto mode - shows
the automatically selected parameters.

page the user can set the total cost and duration of the campaign, distribute
the budget between ads and set how ad optimization should be carried out for
each ad individually throughout the campaign. If automatic ad set is chosen on
the first page in the work-flow, the budget is evenly allocated and all ads have
automatic ad optimization set as default. The page can be seen in Figure 5.7.

Main design changes The main design changes of the lo-fi prototype was:
In order to decrease information overload, the advertise workflow was split up
in to three main pages (1) Set campaign goal and choose level of automation for
ad creation, (2) creating and targeting the ads, (3) set and distribute budget
and choose how ads should be optimized over time. In the workflow page 2
can be skipped by selecting Automatic ad set up on page 1. Instead of using
symbols, the level of automation is color coded where the color yellow is used
for an intermediate level of automation showing system proposed settings to the
user, and the color blue is used to indicate a higher level of automation.
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Figure 5.7: The last iteration of the lo-fi prototype - Budget and ad optimization
page.

5.2 Managing Ads
The second part of the lo-fi design proposal consists of an ad managing interface.
The first page of the ad managing interface is showing an overview of ads within
the marketing campaign, what platform is used to host the ads, what video
source is used as basis for the ads, statistic data about ad performance and the
campaign budget. This page of the lo-fi design proposal can be seen in Figure
5.8

Ads with a blue headline symbolizes ads that have automatic ad optimiza-
tion, and the yellow list in the top section of the interface shows the proposed
market strategy (actions to take for optimizing ”Manual ads”). An expanded
list of suggestions on ad optimization can be seen in Figure 5.9.

Each ad in the overview can then be further inspected to reveal more infor-
mation regarding ad settings, performance, suggested actions for optimization
and optimization history. By clicking on one of the ads a detailed view of that
specific ad is shown to the user. This view can be seen in figure 5.10.
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Figure 5.8: The last iteration of the lo-fi prototype - Marketing overview.

Figure 5.9: The last iteration of the lo-fi prototype - Expanded list of suggested
ad optimization actions.
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Figure 5.10: The lo-fi prototype - view showing detailed ad information and
settings.



Chapter 6

Results

This section presents the final high-fidelity (hi-fi) prototype design proposal of
the Smart video marketing tool along with the results from the usability testing
and heuristic evaluation. The hi-fi prototype was designed and implemented
using Framer 1

6.1 The Hi-fi prototype
The hi-fi prototype is based on the results from the lo-fi prototype and user its
corresponding user evaluation. The layout of the main page of the advertising
interface is inspired by the current Smart video admin interface. This view in its
whole is shown in figure 6.1. The only part of the view that users can interact
with is the button for starting the ad tool. The button is present in the lower
right part of the screen.

Figure 6.1: The hi-fi prototype - The start page of an advertising sequence.

1https://framer.com, Framer - A tool for making interactive prototypes, Accessed on
13-11-2017
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Before creating any ads, a Goal for the campaign needs to be set by the user.
To have a defined goal for each campaign makes it easier to measure success,
at least success corresponding to the goal. The goal also acts as a basis for
creating a marketing strategy by the program. Depending on what the goal is,
for example if it is to maximize reach or to maximize clicks, different advertising
strategies might be necessary. After the goal is set, the user gets to choose from
three alternatives of how to set up the ads: Manual, With program assistance or
Automatic. Each choice represent different Modes, or LOA, going from full user
control to full system control. The view can be seen in Figure 6.2. Depending
on what alternative the user choses on how to set up the ads, different views
are shown in the next step of the campaign creation workflow. If the option
”Automatic” is selected, the user gets to skip some steps in the ad creation
workflow. This is further explained later on in this chapter.

Figure 6.2: The set goal view. Users define their goal for the ad campaign and
get to choose from three LOA of how to set up their ads.

If the user selects ”Manual” ad setup and clicks the next button, the ad
creation view is shown. This view can be seen in Figure 6.3.

At the top of the view is a tab bar showing the different Modes or LOA as
can be seen in figure 6.4. Users can at any time during the ad creation process
switch between the modes without the need to back track in the workflow.

The left side of the view shows information about the campaign goal, a
small preview of the video used for creating the ads along container showing
metadata and keywords connected to the video. In the upper region of the
ad creation workflow is a container, showing information about the proposed
market strategy for each mode used in the ad creation.
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Figure 6.3: The create ads view: Manual mode. Most settings are collapsed
until the user interacts with the interface. No parameters are pre-selected.

Figure 6.4: The top bar in the create ads view gives the user freedom to switch
between different modes without the need to back track in the ad creation
workflow.

When a user selects any of the ad Formats by clicking on them, an expanded
container of options is made available for that specific ad format. The options
regarding ”Headline” ”Text” and ”Website” are based on the options correspond-
ing to that ad format on Facebook. In figure 6.5 the ad format Carousel has
been selected. Along with two imported facebook audiences: ”Facebook page
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fans” and ”Lookalike audience (Facebook fans 5%)”. Whenever a new choice is
selected the summary panel at the bottom of the view is updated accordingly.

Figure 6.5: The advertisement options are displayed for the ad format Carousel
after the format have been clicked and selected. Check boxes represent users
choice. The summary panel at the bottom of the view gets updated whenever
the user checks a new ad format or audience.

The audiences made available for targeting are imported from the platform
that is used to roll out the advertisement campaign, in this case Facebook. If the
user want to create a custom audience in the Smart video ad creation interface a
limited set of options are available for ad targeting. By clicking on the ”Create
new Audience” button, a pop-up window is shown to the user. The pop-up
window contains options for creating a new custom audience based on Regions,
Interests, Age and Gender. The pop-up window can be seen in Figure 6.6.

After the user has filled in the available options for a new audience the user
have to name the new audience and press the button ”Save” to store it. When
the new custom audience is saved, the list of audiences in the ad creation view
is updated, as can be seen in Figure 6.7.
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Figure 6.6: Popup for creating a new custom audience.

Figure 6.7: When a new audience is saved, the list of audiences gets updated.

If the user switches to Assisted mode, either by selecting the option ”With
program assistance” on the previous page in the work flow (Figure 6.2) or by
using the tabs located in the top bar, the view gets updated. The container
showing the proposed market strategy gets updated with a list of automatically
generated marketing suggestions. Each suggestion has a brief explanation why
the choice is suggested, and buttons for either accepting or ignoring the sugges-
tion. Each of the suggestions are also highlighted in yellow in the interface to
further clarify what options are suggested to use for advertising. The user can
then accept some suggestions, accept all suggestions or manually select options
based on personal choice. The view can be seen in Figure 6.8.
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Figure 6.8: Create Ads - Assisted mode. A list of suggested marketing strategy
is present at the top of the view. Each suggestion is highlighted in yellow in the
interface.

If the Auto tab is selected in the top bar, the view is updated and only the
automatically suggested options are selected as can be seen in Figure 6.9. If the
user has any manual selected options before clicking the auto tab, those options
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will be deselected and ignored. The information window at the top of the view
contains the same information as in the assisted mode, but in the ”Auto mode”
the user can no longer interact with the list.

Figure 6.9: Create Ads - Auto mode. The list of suggested marketing strategy
is present at the top of the view. Each suggestion is selected and highlighted in
blue in the interface.
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If the option ”Automatic” is selected on the previous page in the workflow
(Figure 6.2), users get to skip the ad creation page. In order to give feedback
to the user on what settings have been automatically chosen by the system and
why, a pop-up window is displayed. The pop-up contains information about
what ad formats and audiences have been chosen and the reason for why they
were chosen. The pop-up window can be seen in Figure 6.10.

Figure 6.10: Pop-up info window showing information on what automatic mar-
ket strategy was chosen and why. The pop-up is shown before the budget page
only if the user selects the Automatic ad setup option at the beginning of the
ad creation work flow.

After the user or the system has selected the ad formats and audience to be
used for creating the ads, the final page of the ad creation process is showed.
This page can be seen in 6.11. In this view the user gets to specify the budget
and how long the campaign should proceed. This can be done in top section of
the page. In the same section of the interface there is some brief information
about budget allocation and a summary of how the current ad optimization
is set up. Two buttons are available for distributing the budget equally, and
setting all ads to have either manual or automatic ad optimization. Under the
top section is a summary of the ads that are about to be created. Each ad has
controllers for budget allocation and ad optimization.

From start the budget is allocated equally between the ads. The user has
freedom to allocate the budget individually between the ads using the ”+” and
”-” buttons in the corresponding ad containers. Each of the ads have options
to have either Automatic or Manual ad optimization throughout the campaign.
Optimization can be chosen by clicking the buttons at the bottom of each ad
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Figure 6.11: The Budget page - the last view in the ad creation work flow

container. The blue color represent automatic ad optimization and the yellow
color represent manual ad optimization. An example of two different ads with
different budget allocation and different ad optimization settings can be seen in
Figure 6.12.

When a user is satisfied with the ad-settings, the budget allocation and the
different modes for ad optimization for each ad, the campaign can be started
by clicking the ”Start campaign!” button at the bottom part of the view.

Figure 6.12: Each ad is represented by a box containing information about the
ad to be created. Each ad has settings regarding how much of the total budget
that is allocated for each ad, and if the ads should have Automatic or Manual
ad optimization during the campaign.
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6.2 Evaluating the prototype
This section presents the results from the usability testing. The test method
used was based on the ”Do it yourself usability testing method”, established by
Krug [23]. All tests were performed at Codemills head office in a calm and
secluded conference room. The screen of the computer on which the test were
performed was recorded, as well as mirrored to another conference room where
people from the staff working with Smart video development could observe and
take notes. When all recordings from the user tests had been analyzed the
results from the usability testing could be determined. All conclusions about
the proposed design are based on participants behaviors and thoughts together
with the notes taken during the usability testing.

6.2.1 Participants
The tests were performed on the final prototype with five participants. The
participants were all Swedish citizens and employees at Codemills head office.
All participants used computers in their daily work routine, and were to be
considered to have good or very good computer skills. Two of the participants
had great knowledge and experience in marketing while three participants had
novice to moderate knowledge about marketing.

6.2.2 Usability testing summary
The test showed that some usability- and design details in the proposed interface
can be further improved. Below follows a summary of each page in the ad
creation workflow and the main design issues that surfaced during the usability
testing. The design issues have been evaluated in relation to the heuristics
present in Table 2.1.

Set goal page No participants had any problems on this page, the goals
available were all clear and the texts corresponding to the options available
were considered to be informative. This is somewhat linked to Heuristic 8 -
Aesthetic and minimalist design, saying that dialogs should only contain relevant
information.

Selecting mode for ad setup All users had similar thoughts on what the
options ”Manual”, ”With program assistance” and ”Automatic” meant. However
two of the participants with greater experience in marketing thought these op-
tions also involved automation throughout the time of campaign, and not just
regarding ad creation process. This can be linked to Heuristic 10 - Help and
documentation. The absence of any explanation how the system is meant to be
used can lead to first time user having a mental model of the system that does
not completely match what the system actually can do.
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Create ads Manual mode All participants understood how the ad creation
process worked, and when asked to describe what they saw they described the
side panel containing the campaign goal and the video used for advertising,
the information container on top and the ad creation container correctly. This
can be linked to Heuristic 6 - Recognition rather than recall, saying that users
shouldn’t have to remember this kind of information from previous pages in the
workflow.

Some participants did not see right away what platform was chosen to host
the ads leading to those participants describing the ad formats available as gen-
eral ad formats for online advertising, instead of Facebook specific ad formats.
Two of the participants expressed that they wanted to have more information re-
garding the available ad formats and Facebook as an advertising platform, once
again linked to Heuristic 10 - Help and documentation. A preview of how each
ad format would look when published was also a frequently requested feature,
something that can be linked to Heuristic 1 - Visibility of system status.

Create custom audience The task for creating a new custom audience was
successfully completed by all participants. When adding interests to the au-
dience, the test subjects were told to add interests or keywords they thought
would be good to use for advertising the video seen in the left part of the proto-
type. When doing so three out of the five participants used key words present
in the list of Meta data linked to the video, while two of the participants wrote
down interest they associated with the video, but that were not present in the
list of Meta data. One of the participants added as enough interests in the input
field so that the text exceeded the space available, hiding some of the inputs.
This issues are once again linked to Heuristic 1 - Visibility of system status.

Create ads - Assisted mode When creating ads in assisted mode, the
interface is updated with a list of suggestions in the market strategy container, as
well as yellow highlights in the interface. When the ad formats are highlighted,
the visual cues indicating what ad format is currently selected became slightly
harder for the participants to see, linking to Heuristic 1 - Visibility of system
status.

Suggested market strategy When creating ads in the assisted mode, all
participants immediately noticed the list of the suggestions market strategy
in the top section of the page. However some participants did not completely
understand what strategy was suggested and why. One participant confused the
name of the audience ”Lookalike Facebook page fans 5%” with the reason for
why it was suggested, something that can be linked to Heuristic 1 - Visibility
of system status. This indicating that the format of how the suggestions are
presented might need more extensive clarification in order to inform the users
what is going on. Another design issue that occurred was that some of the
participants misinterpreted the yellow highlights in the interface, and though of
them as general highlighting on what options needed to be filled out or selected



CHAPTER 6. RESULTS 43

in order to proceed, linking to Heuristic 4 - Consistency and standards. Users
are familiar with the idea of highlights, but does not understand how highlights
are used in this particular tool. However, interacting with the list of suggestions
clarified for confused users that the highlights were connected to the proposed
market strategy.

When the participants were told to accept all suggested parameters, two out
of the five participants accepted all suggestions individually before discovering
the ”Accept all” button, located at the bottom of the suggestion list. While the
functionality of the ”Accept all button” is linked to Heuristic 7 - Flexibility and
efficiency of use, letting users accelerate the process of accepting all suggestions
at once, the placement of the button can be linking to Heuristic 1 - Visibility
of system status.

Switching between modes Four out of the five participants noticed the tab
bar located at the top of the interface, and used this when switching between
the modes. One participant did not notice the tab bar at all, and back tracked
to the previous page in the work flow when asked to switch between the manual
and assisted mode. This issue is linked to Heuristic 1 - Visibility of system
status.

Info pop-up: Create ads - Auto mode When asked to explain the pop-up
window displayed when setting up ads automatically (Figure 6.10), all partic-
ipants understood that it was an explanation of what ad formats and what
audiences had been chosen by the system. However some participants did not
see the connections between the ad formats and the audiences right away, this
design flaw is linked to Heuristic 1 - Visibility of system status, indicating that
how the market strategy is presented in an informative image might need further
improvement.

Budget page Setting budget and campaign duration was not a problem for
any of the participants. When first seeing the budget page, the budget is al-
located equally between the ads even if the budget has not yet been set. This
first seemed confusing for some users since the budget allocation indicated that
ads had some percent of the total budget, even though the budget was 0.

In the hi-fi prototype there is no error prevention regarding the budget, for
example if a user would set the budget higher than intended. This issue is linked
to Heuristic 5 - Error prevention and could potentially be solved using a dialog
or some extra step where the user needs to confirm that the budget is correct
before the campaign will start.

Info containers for budget and ad optimization The info containers for
budget and ad optimization is located in the upper part of the budget page,
while the ads about to be created is present in the lower part of the view. Some
participants wanted to have a closer relation between the information containers
and the ads and did not realize at first that they were connected.
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Advertisements The advertisement containers at the lower part of the inter-
face shows information about the ad format, audience, budget at ad optimiza-
tion. When asked to distribute the budget between ads, participants had no
problem doing so when the task was to lower the budget of ads. When asked to
increase budget for a specific ads, this could not be done if the budget allocation
was already at 100%. It took some time for participants to realize that they
first needed to lower the budget for other ads to free parts of the budget to be
reallocated. This flaw is linked to Heuristic 1 - Visibility of system status. The
system should in some way inform the users that the budget first need to bee
lowered for some ads before increased on other ads.

Ad optimization Four out of the five participants did not completely under-
stand what Ad Optimization meant. The participants thought it had something
to do with the previous manual or automatic ad setup, and did not associate it
with ad optimization throughout the time of the ad campaign. One participant
thought it had to do with budget allocation, and switched the ads to manual
before reallocating the budget. These flaws are linked to Heuristic 10 - Help and
documentation as well as Heuristic 4 - Consistency and standards. Documen-
tation of how online advertising works might help users understand the concept
of ad optimization over time. By using other terms than auto or manual when
talking about ad optimization might also help users understand that the options
has something to do with future and not previous settings regarding the ads.

General comments from the participants The participants with novice
knowledge about marketing wanted to have more information about advertis-
ing in general as well as more information about the Facebook as advertising
platform. A preview of how each of the ads would look when published was
a frequently requested feature. Extensive functionality regarding budget allo-
cation was also requested, like the possibility of dragging instead of clicking
to increase or decrease the budget or the option to set budget by using the
keyboard instead of interacting only with the buttons. Locking the budget for
specific ads was also a requested feature. Meaning that the user manually can
allocate the budget for an ad and then lock it, so that when pressing the button
to allocated the budget equally between the ads, that would only affect those
ads that are unlocked, functionality that is linked to Heuristic 7 - Flexibility
and efficiency of use. The interface was otherwise said to be ”easy to use” but
that some advertising terms, like ”CPC” (Cost Per Click) and ”CPM” (Cost Per
Mille) was difficult to understand, linking back to Heuristic 2 - Match between
system and the real world, saying that a system should speak the users language
rather than system oriented terms.

Summary In short, the general problems with the design seemed to be re-
garding the concept of online advertising. Little to no information about how
online advertising works was implemented to the design. Meaning that even
though the test subjects had no problem using or understanding the marketing
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tool, they did not really know what would happen with their ads once they
started the campaign. These problems are further discussed in the following
section.



Chapter 7

Discussion

In this chapter the resulting hi-fi design proposal along with its corresponding
usability testing is discussed in relation to the stated objective of this master
thesis.

General thoughts on marketing. If you type the word "Marketing" into
the search field for books on Amazon.com, you will get 338,855 results 1. This
massive amount of books shows that the science surrounding marketing is a fairly
large area to explore. Taking the vast majority of aspects regarding marketing in
to consideration when designing a marketing tool would be a most challenging,
if not impossible, task to pull of. The choice between what functionality should
be implemented, how users will interact with the system, what information to
visualize and how it should be presented to users does not have a definite answer.
What might be the best solution highly depends on the situation, the company
developing the product, the people intended to use the tool and their expertise
or experience in the area where the tool is meant to be used.

A marketing tool meant to be used by highly educated marketers with years
of experience can probably offer more complex functionality than a tool meant
to be used by people with novice experience in marketing. However, by leaving
a lot of the complex decision making to machines that can calculate the best
marketing strategy based on performance data could potentially reduce much
of the complexity that human operators, experienced or not, otherwise would
have to deal with. Meaning that automation can enable such a tool to have a
complex behavior without the need of a complex user interface.

Making use of automation in ad-creation and ad-optimization, has great
potential for creating successful advertising campaign while at the same time
ease the workload of the marketers using the system.

The design proposal presented in this thesis aims to illustrate how such an in-
telligent system could make use of data from previous advertisement campaigns

1https://www.amazon.com/, Amazon.com , accessed on: 2017-12-18
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when suggesting what market strategy to use when creating ads for a new Smart
video ad campaign. By proposing strategies (what ad formats and audiences
to use) that are based on performance data, when creating ads has potential of
both decreasing the workload of marketers when creating ad campaigns as well
as help novice users to decide upon a successful market strategy.

Usability testing was carried out on the hi-fi prototype. All test subjects,
novice as well as experienced marketers had no problems to complete the tasks
that were handed to them. Even though some participants had never used any
type of marketing tool prior to this, the work flow of the prototype seemed easy
to understand. Why the design was considered easy to use and to understand
might be because of the step by step work flow, as well as the assistance by the
system proposing what marketing strategy to use when creating the advertise-
ments.

Displaying the Level Of Automation was in the early iterations of the
lo-fi prototype done using different symbols. This way of displaying what pa-
rameters has been automatically selected as well as manually selected within the
interface was unclear to the majority if the test subjects. Instead the approach
of using colors to indicate different LOA was chosen. The color yellow was se-
lected to represent system suggested parameters since it can act as a symbol
of sincerity or honesty as the color generally evokes feelings of optimism and
friendliness [16, 50]. A user of the system should feel that the system can be
trusted and that the proposed settings are not to be seen as a demand but more
of a friendly suggestion to help them reach their advertising goal. The color blue
was chosen to represent a higher level of system automation within the interface.
Blue was chosen since it is often associated with things like intelligence, trust,
efficiency and logic [16, 25, 50]. Using colors to represent different LOA within
the interface turned out to be a better solution than the usage of symbols that
was first proposed in the lo-fi prototype of the design. Judging by the results
from the usability testing this approach of color coding automation seemed to
prevent mode confusion to a greater extent.

In addition to the colors, the tab bar at the top of the ad creation page
showed in plain text what mode a user was currently working in. The possibility
of switching between modes using the tabs offered users a way to easily control
how much automation or program assistance they wanted when creating the
advertisements.

During usability testing of the lo-fi prototype some participants who chose
to advertise automatically got confused when they were showed the ad creation
page in automatic mode. They thought ”automatic ad setup” would mean that
the ads were to be created by the system. So presenting a view looking like an
interface for creating ads did not match the users mental model of what would
happen when they continued in the ad creation work flow. Therefor in the hi-fi
prototype if automatic ad creation is selected in the beginning of the work flow,
the ad setup page is skipped. Users will instead be presented with information
about what platform, what ad formats and what audiences have been chosen
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by the system to use in the current ad campaign.
Worth noting is that during the usability testing one of the five participants

(who had tested the interface in ”Manual mode” as well as ”Assisted mode”
before performing tests the ”Auto mode”) pointed out that he would rather
have reached the ad creation page in auto mode, in order to first confirm that
he wanted to use all suggested parameters before moving on to the budget page.
This might be because the prior test in manual as well as auto mode affected his
mental model of what the system would do when clicking forward in the work
flow. When the system then did something that was not expected the mental
model of the person testing the interface did not match what was happening on
the screen. This shows that there is no definitive answer to what might be an
optimal solution, and what is preferred by some users might not be preferred
by others.

Presenting feedback on the system proposed market strategy using a list of
options at the top of the ad creation page was both visible and easy to interact
with. However, users did not right away see the connection with the proposed
marketing strategies and the highlights in the interface and some users had
troubles understanding the basis for the choices made by the system. This gives
an indication that the informative dialog presenting the automatically suggested
marketing strategy can be further improved in order to clarify for a user what
strategy have been chosen by the system and why. Some other visual cues
than the color coded highlights might also be necessary in order to minimize
confusion, and to further clarify the connection between the proposed market
strategy and it’s corresponding parameter settings in the interface.

Privacy and ethics. With more and more information available for ad tar-
geting and ad optimization comes issues regarding privacy as well as all the
ethical aspects surrounding the area. Imagine a marketing tool that acts solely
on the ad performance data that correlates with the campaign goal. The tool
would distribute or propose ad settings to allocate a company’s campaign bud-
get towards the most profitable audience. Sounds good right? But what if the
most profitable audience for an advertisement promoting razor blades are people
who’s search history indicates that they are suicidal, or what if the most prof-
itable segment for an advertisements promoting alcohol are 13 year old kids? Is
the ad performance data in terms of click or purchases then the most important
factor to account for when measuring success or do we need to start looking for
other things to determine if an ad campaign performed well or not?

Other ethical aspects to consider regarding ad targeting is the possibility
advertisers get to influence people regarding politics or other aspects of society.

Eu regulations regarding protection of personal data. The European
Commission have proposed a comprehensive reform of data protection rules to
the EU [47]. The regulations were entered into force on 24 May 2016, but
shall apply from 25 May 2018. How these regulations will affect how personal
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data is gathered, saved and made available for marketing needs to be further
investigated. This in order to see what functionality regarding ad targeting,
personalization and statistic gathering that legally can be implemented into a
performance driven marketing tool for the Smart video platform.

In summary. The design of the final hi-fi prototype is based on the results
of the iterative design process regarding the lo-fi prototype. The hi-fi prototype
shows how automation can be used to propose a market strategy to use for an
online ad campaign. The use of colors to indicate different levels of automation,
seemed to avoid mode confusion at a greater extent than the approach of using
symbols. The main issues with the proposed design is lack of feedback and
information regarding the online advertising in general and how the tool is
meant to be used when creating and managing online ad campaigns.

7.1 Limitations
The underlying automation and algorithms that would power the proposed de-
sign does not yet exist, meaning that the design is just a concept. Extensive
functionality like detailed campaign creation, the use of multiple videos and
multiple advertising platforms have not been included in the design proposal.
Other things like Smart video compatible ad formats have not been accounted
for, since the focus of the design proposal is not the ad formats themselves but
the design regarding human centered automation within the interface.

Limitations regarding ad targeting. Instead of letting users create their
own audiences to a greater extent directly in the marketing tool, a list of im-
ported Facebook audiences were chosen as the main source for ad targeting.
This strategy was chosen since Facebook already have their own powerful tools
for creating audiences, and replicating this functionality would not add too much
value to the marketing tool besides the risk of making the tool more complex
or harder to use. Also it is not unlikely that many marketers are already us-
ing Facebook for advertising outside of Smart video. So by letting marketers
use their already existing audiences when advertising on Facebook through the
Smart video marketing interface could potentially streamline and ease the ad
creation process to a greater extent.

Limitations with ad platforms. For the case of this study, no VAST or
VPAID compatible ad networks were available for inspection. This limits the
design proposal to creating ads on one single platform - Facebook. While Face-
book is one of the worlds largest advertising platforms, they do not allow any
other ad-formats to be displayed other than their own. This limits the way
Smart video can be used for marketing on Facebook, and what might be a good
way to advertise Smart video using facebook ad-formats need to be further
investigated.
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Limitations in the ad managing design proposal. Due to time con-
straints surrounding the project, only lo-fi mockups of the ad managing interface
was made. These mockups illustrate how automation, and systematically sug-
gested actions could potentially be used and visualized in the interface when
it comes to optimizing ads within a campaign over time. The design proposal
does not account for what type of data might be most valuable to use for ad
optimization, or what data should be prioritized and visualized in the interface.
If such a proposed system should be built and implemented, the data that is
made available to the user and where it should be displayed in the interface
needs to be further investigated.
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Conclusion

Feedback and information are two very important aspects in any interface de-
sign, especially when it comes to designing for automation. The main issues
with the final design proposal of the performance driven marketing tool for
Smart video is regardingHeuristic 1 - Visibility of system status and Heuristic
10 - Help and documentation.

For example while all participants could understand the proposed market
strategy, and the basis for the suggestions in the ad creation workflow, only
two out of the five participants were familiar with the term ”Ad optimization”.
This meaning that the majority of the test subjects were not familiar with the
possibility of first creating a set of ads and the later optimize, pause or remove
ads throughout the time of the campaign. This fact seems to have lead to some
test subjects believing that ”Automatic” or ”Manual” ad optimization, when
presented to them on the last page of the ad creation workflow (Figure 6.11),
had something to do with the way the ad formats had been previously selected
and targeted, and not how the ads would be optimized later on.

So while information was available about why certain ad formats and target
audiences were suggested by the system, no extensive information about the
concept of marketing or online advertising was integrated into the design. This
leading to the conclusion, that in order to prevent confusion at a greater extent
and help first time users to use the tool more effectively, some extra information
should be presented. This information should in some way briefly explain the
concept of online advertising, how the marketing tool is meant to be used and
how the automation that analyze ad performance data can help users to create
successful online advertising campaigns.
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Future Work

There is almost an endless amount of data that could be gathered in relation to
online ad performance. It is not just data collected from interaction with the
ads themselves, but from multiple other sources as well. This is something that
needs to be taken into consideration before designing the underlying algorithms
that would power a performance driven marketing tool like the one proposed in
this thesis.

For example, an advertisement promoting Christmas trees will most likely
perform better the weeks leading up to Christmas, than it would for the rest of
the year. Just like ads promoting Sun trips would potentially have better result
if they were to be shown to people living in an area that had been having a
period of bad weather than they would if they were to be shown to people living
in an area that recently had been exposed to a heat wave. This meaning that
time, holidays, weather or multiple other factors can impact on how certain ads
will perform.

All these different parameters that could or should be taken into consider-
ation when determining ad performance quickly leads up to an overwhelming
amount of different strategies to use for advertising. Having tools that could
make sense of all this information at grater extent, recognizing statistically sig-
nificant trends and factors that correlate with ad performance could be very
powerful.

More functionality A performance driven marketing tool, like any other
tool or software, could be designed to be even more powerful and customizable
by implementing more functionality. Some examples regarding more function-
ality that users proposed during the user tests were: The ability to target a
smaller segment of an already existing audience. For example using an existing
audience consisting of ”Facebook page fans” as a basis, but then narrow that
audience down by only targeting the people living in a certain area or those
of a certain age. Functionality regarding automatic proposed settings based on
the user option selections was also requested. For example if the system have
not proposed to use a certain audience for a campaign and the user selects that
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audience manually. The system could then suggest the best suited ad-format
to use along with that audience, even though it was not proposed in the first
place.

Another proposed functionality was to only let the system automate opti-
mization only to a certain extent. For example by letting the program reallocate
the budget however it chooses between ads during the time of the campaign,
but with a restraint that it can never pause an ad or reallocate the spendings so
that an ad gets less than, for example 10 percent of the total campaign budget.

Previews of how the different ads will look on the advertising platform was
also a frequently requested feature. These are all examples of functionality that
would be nice to have in the final implementation of the system, but something
that has not been accounted in this thesis. Functionality like this could poten-
tially make the tool more powerful, but would also make the tool more complex
and perhaps harder to use. With this is mind, when looking at other advertise-
ment interfaces and how they have developed over time, it is not that hard to
understand why many of these tools have become as complex as they often are.



Chapter 10

Acknowledgements

I would like to express my gratitude to Codemill and all the people involved
in the usability testing. Special thanks to my supervisors Jonny Pettersson
and Erik Grönlund as well as the Smart video development team for all their
valuable input and feedback that made this thesis possible.

54



References

[1] Tips for creating effective video ads. Available at https://support.
google.com/partners/answer/2375498?hl=en, (accessed December 19,
2017).

[2] Artificial intelligence for business, July 2016.
Available at https://raconteur.uberflip.com/i/
707196-artificial-intelligence-for-business/0?m4=, (accessed
December 19, 2017).

[3] Google and facebook now control 20Available at https://www.zenithusa.
com/google-facebook-now-control-20-global-adspend/, (accessed
December 19, 2017).

[4] Adobe. The cost of ad blocking, 2015. Available at https:
//downloads.pagefair.com/wp-content/uploads/2016/05/2015_
report-the_cost_of_ad_blocking.pdf.html, (accessed November 12,
2017).

[5] Hans H Bauer, Mark Grether, and Mark Leach. Building customer relations
over the internet. Industrial Marketing Management, 31(2):155–163, 2002.

[6] Charles E Billings. Human-centered aircraft automation: A concept and
guidelines. 1991.

[7] Nick Bostrom. Ethical issues in advanced artificial intelligence. Science
Fiction and Philosophy: From Time Travel to Superintelligence, pages 277–
284, 2003.

[8] Ricky W Butler, Steven P Miller, James N Potts, and Victor A Carreno.
A formal methods approach to the analysis of mode confusion. In Dig-
ital Avionics Systems Conference, 1998. Proceedings., 17th DASC. The
AIAA/IEEE/SAE, volume 1, pages C41–1. IEEE, 1998.

[9] Patricia Callejo. Auditing Methodology to Asses the Quality of Online Dis-
play Advertising Campaigns. PhD thesis, Universidad Carlos III de Madrid,
Spain, 2016.

55



REFERENCES 56

[10] Mike Cohn. User stories applied: For agile software development. Addison-
Wesley Professional, 2004.

[11] eMarketer. Q3 2017 digital video trends: Monetization, audience, platforms
and content. Technical report, 2017.

[12] Mica R Endsley. Level of automation effects on performance, situation
awareness and workload in a dynamic control task. Ergonomics, 42(3):462–
492, 1999.

[13] Hwisoo Eom and Sang Hun Lee. Human-automation interaction design for
adaptive cruise control systems of ground vehicles. Sensors, 15(6):13916–
13944, 2015.

[14] Heinz Erzberger and William Nedell. Design of automated system for man-
agement of arrival traffic. 1989.

[15] David S Evans. The online advertising industry: Economics, evolution, and
privacy. The journal of economic perspectives, 23(3):37–60, 2009.

[16] T. Fraser and A. Banks. Designer’s Color Manual: The Complete Guide
to Color Theory and Application. Chronicle Books, 2004.

[17] D. Gregory. Advertising then and now. Marketography, 2010.

[18] Jill Griffin and Robert T Herres. Customer loyalty: how to earn it, how to
keep it. Jossey-Bass San Francisco, CA, 2002.

[19] Rex Hartson and Pardha S Pyla. The UX Book: Process and guidelines for
ensuring a quality user experience. Elsevier, 2012.

[20] Ganesh Iyer, David Soberman, and J Miguel Villas-Boas. The targeting of
advertising. Marketing Science, 24(3):461–476, 2005.

[21] Greg A Jamieson and Kim J Vicente. Designing effective human-
automation-plant interfaces: A control-theoretic perspective. Human Fac-
tors, 47(1):12–34, 2005.

[22] Bernard J Jansen and Tracy Mullen. Sponsored search: an overview of
the concept, history, and technology. International Journal of Electronic
Business, 6(2):114–131, 2008.

[23] Steve Krug. Don’T Make Me Think: A Common Sense Approach to the
Web (Revised version). New Riders Publishing, Thousand Oaks, CA, USA,
2014.

[24] Randall A Lewis and Justin M Rao. The unfavorable economics of mea-
suring the returns to advertising. The Quarterly Journal of Economics,
130(4):1941–1973, 2015.



REFERENCES 57

[25] Frank H Mahnke. Color, environment, and human response: an interdis-
ciplinary understanding of color and its use as a beneficial element in the
design of the architectural environment. John Wiley & Sons, 1996.

[26] BTB marketing. Half the money i spend on advertising is wasted; the
trouble is i don’t know which half.

[27] Jonathan R Mayer and John C Mitchell. Third-party web tracking: Policy
and technology. In Security and Privacy (SP), 2012 IEEE Symposium on,
pages 413–427. IEEE, 2012.

[28] Timothy Morey, Theodore Forbath, and Allison Schoop. Customer data:
Designing for transparency and trust. Harvard Business Review, 93(5):96–
105, 2015.

[29] Jakob Nielsen. Enhancing the explanatory power of usability heuristics.
In Proceedings of the SIGCHI conference on Human Factors in Computing
Systems, pages 152–158. ACM, 1994.

[30] Jakob Nielsen. How to conduct a heuristic evaluation. On the World Wide
Web, 1994.

[31] Jakob Nielsen. Ten usability heuristics, 2005. Available at http://www.
nngroup.com/articles/ten-usability-heuristics/, (accessed Decem-
ber 19, 2017).

[32] Jakob Nielsen and Rolf Molich. Heuristic evaluation of user interfaces.
In Proceedings of the SIGCHI conference on Human factors in computing
systems, pages 249–256. ACM, 1990.

[33] Donald A Norman. Some observations on mental models. Mental models,
7(112):7–14, 1983.

[34] Donald A Norman. The’problem’with automation: inappropriate feed-
back and interaction, not’over-automation’. Philosophical Transactions of
the Royal Society of London. Series B, Biological Sciences, pages 585–593,
1990.

[35] William M O’barr. The rise and fall of the tv commercial. Advertising &
Society Review, 11(2), 2010.

[36] Judith A Ouellette and Wendy Wood. Habit and intention in everyday life:
The multiple processes by which past behavior predicts future behavior.
Psychological bulletin, 124(1):54, 1998.

[37] Jeffrey Parsons, Katherine Gallagher, and K Dale Foster. Messages in the
medium: An experimental investigation of web advertising effectiveness
and attitudes toward web content. In System Sciences, 2000. Proceedings of
the 33rd Annual Hawaii International Conference on, pages 10–pp. IEEE,
2000.



REFERENCES 58

[38] Gavriel Salvendy. Handbook of human factors and ergonomics. John Wiley
& Sons, 2012.

[39] Nadine B Sarter and David D Woods. How in the world did we ever get
into that mode? mode error and awareness in supervisory control. Human
factors, 37(1):5–19, 1995.

[40] Reinhard Sefelin, Manfred Tscheligi, and Verena Giller. Paper prototyping-
what is it good for?: a comparison of paper-and computer-based low-fidelity
prototyping. In CHI’03 extended abstracts on Human factors in computing
systems, pages 778–779. ACM, 2003.

[41] Zahra Seyedghorban, Hossein Tahernejad, and Margaret Jekanyika
Matanda. Reinquiry into advertising avoidance on the internet: A con-
ceptual replication and extension. Journal of Advertising, 45(1):120–129,
2016.

[42] Thomas B Sheridan and William L Verplank. Human and computer control
of undersea teleoperators. Technical report, Massachusetts institute of tech
cambridge man-machine systems lab, 1978.

[43] Sidney L Smith and Jane N Mosier. Guidelines for designing user interface
software. Mitre Corporation Bedford, MA, 1986.

[44] Statista. Digital ad spend worldwide 2017 | statistic. Avail-
able at https://www.statista.com/statistics/237974/
online-advertising-spending-worldwide/, (accessed October 12,
2017).

[45] Statista. Facebook users worldwide 2017. Avail-
able at https://www.statista.com/statistics/264810/
number-of-monthly-active-facebook-users-worldwide/, (accessed
December 19, 2017).

[46] Darren M Stevenson. Data, trust, and transparency in personalized adver-
tising. 2016.

[47] European Union. Eur-lex access to european union law , l:2016:119:toc.
Available at http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=
OJ%3AL%3A2016%3A119%3ATOC, (accessed December 19, 2017).

[48] Robert A Virzi. What can you learn from a low-fidelity prototype? In Pro-
ceedings of the Human Factors Society Annual Meeting, volume 33, pages
224–228. SAGE Publications Sage CA: Los Angeles, CA, 1989.

[49] Jack Weatherford. The history of money. Crown Business, 2009.

[50] A. Wright. The Beginner’s Guide to Colour Psychology. Colour Affects
Limited, 1998.



REFERENCES 59

[51] Robbin Lee Zeff and Bradley Aronson. Advertising on the Internet. John
Wiley & Sons, Inc., 1999.



Appendix A

USER STORIES

1. As a user I want to be able to create one ad, with one audience on one
platform, so that I can advertise specific.

2. A a user I want to create multiple ads on one platform, with multiple
audiences, in order to get a variety of ads that are based on the same
video.

3. As a user I want to advertise based on automatically suggested ad-formats
and audience-settings, in order to advertise based on performance data.

4. As a user I want to be able to distinguish which parameters have been
proposed by the system and what parameters have been set manually, in
order to get an overview of the automation within the current ad creation
process.

5. As a user I want to be able to reset all automated settings when creating
ads, to quickly get full manual control of the ad creation process.

6. As a user I want to see relevant information about the Smart video used
when creating the ads, to use as aid when creating and targeting ads.

7. As a user I want to be able to set a campaign goal, in order to have
something to measure ad performance against.

8. As a user I want to be able to use proposed as well as manual settings in
the same campaign, so that I do not have to choose only one LOA for ad
creation.

9. As a user I want to be able to advertise to imported Facebook audience,
in order to use the same audience in the Smart video interface as I would
in Facebooks own marketing interface.

10. As a user I want to be able to advertise to a custom audience, in order to
target an audience that is not imported from the ad platform.
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11. As a user I want to be able to advertise to a custom audience, in order to
target an audience I think will contribute to reaching the campaign goal.

12. As a user I want to be able to set the budget and duration of the ad
campaign in order to have control over marketing costs.

13. As a user I want to be able to set which ads should be automatically
optimized and which should be manually optimized in order to control
how optimization is carried out through out the campaign.

14. As a user I want to be able to distribute the budget individually between
ads in order to get control over the spendings of each ad.


