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Abstract 

 

Google Analytics is widely used in the web analytics industry and is becoming more 

and more extensive. This Master’s thesis focuses on the implementation of Google 

Analytics machine learning in Momondo Display department and optimization of 

ROI using Big Data Analytics. 

  

The goal of this thesis is to present a micro analysis based on different datasets in 

different timeframes - from 30 days to 1 year: Smart Display Campaigns, comparison 

of Smart display campaign versus “Non Smart” display campaigns, Ad type 

performance analysis, feeds analysis, interactive ads vs. generic ads,  generic vs. 

seasonal ads and device performance analysis in Denmark. 

 

The implementation of machine learning within the Momondo display department 

can identify relevant data which gives the ability to act in real time in order to 

improve the quality of the ads and increase the ROAS. Momondo’s Smart Display 

Campaigns marketing represents one of the most relevant arenas where machine 

learning can be applied for more transactions from pulling customers and retargeting 

them on the right behavior. 
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1.Introduction 

1.1 Motivation 

 

“The basic idea behind the phrase ‘Big Data’ is that everything we do in our lives is or soon will 

leave a digital trace (or data), which can be used and analysed. The ability to harness the ever-

expanding amounts of data is completely transforming our ability to understand the world and 

everything within it.”1  

 

Huge amounts of data are generated not only by observing the physical processes of the real 

world. The digital web space is a fertile ground for generating, collecting and analyzing 

multidimensional information. The most direct adaptation of such information is, of course, 

search engines that allow users to find information that is relevant to them out of a vast sea of 

information. The same broad range of applications is also revealed by newer technologies that, 

according to the characteristics of each individual internet user, determine what information they 

would like to see when browsing the news portals, which goods the user would like to purchase, 

what kind of advertising the user would be potentially interesting for the consumer, and 

otherwise adapts the content of the webpage individually. Web pages like Facebook, Amazon, or 

Google work with hundreds of terabytes of information about their users. 

 

Google Analytics has disrupted the online industry when it first came into the analytic space in 

late  2005. Since then, Google has launched periodically new features the major ones being 

API’s Data import, enchanted e-comm. Recently, Google has created the interactive display ads, 

seasonal ads as new ways for businesses to stand visually throughout web. Google has also 

launched in 2017 machine learning concept into Google AdWords together with the beta version 

of Google Data studio which contains features that gives analysts quicker and broader access to 

data. These features include sharing rich visual reports, new data control which supports 

AdWords, Google Analytics and more. 
                                                
1 The Future of Technology and its Impact on Our Lives by Kunal Sinha - WPP. (n.d.). Retrieved from 
http://www.wpp.com/wpp/marketing/digital/the-future-of-technology/  
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The goal is to base the thesis using a real life case and help the company to optimise the Return 

on Investment, therefore it was important to test the new features using data from Momondo,- 

the company which is a Danish travel fare aggregator and  meta search engine launched in 2006. 

The data will be extracted from the Company’s database and fetched from the Momondo display 

department in Denmark .  

 

1.2. Structure of the thesis  

 

The remainder of the thesis is organized as follows: 

 

1. In the chapter 2, multiple frameworks will be introduced as well as conceptual models for 

the transformation of datasets into the actionable knowledge. This chapter starts by 

presenting the actionable knowledge model which shows how an organization can use 

this process for optimizing knowledge conversion. It is followed by the HEART 

framework which was created as a complementary metrics framework and it stands for 

Happiness, Engagement, Adoption, Retention, and Task success. Also, the 5 V’s of Big 

Data are presented, followed by visual analytics concept as the interplay between data 

analysis, visualization and interaction methods.     

 

2. The Chapter 3 is dedicated to the Methodology part of this thesis, which introduces the 

Cioffi-Revilla data mining methodological process with the purpose of identifying 

informative patterns. It continues with the case company description, dataset description 

and an introduction to the structure of Google AdWords account. 

 

3. In chapter 4, the analysis is built around multiple features of Google Analytics. 

Therefore, the longest chapter of the thesis will be introduced with a table, showing the 

structure of the entire analysis part. The table consists of seven rows, representing a 

different part of the analysis: Smart Display Campaigns analysis, comparison of smart 

display campaign versus “non smart” display campaigns, ad type performance analysis, 
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Feeds Analysis,  interactive ads vs generic ads, generic ads vs seasonal ads and device 

performance analysis in Denmark 

 

4. In the chapter 5, the conclusion of all the analyses and problem statements will be 

summarized. Simultaneously there will be abbreviated ideas for the further investigation 

and a future work. 

 

1.3. Research question  

 

How can the display department in Momondo using data analytics, increase the Return on 

Investment? 

 

 In order to answer the research question, it is needed to understand a basic background of how 

Google Analytics works. Further on there will be introduced different terms that explains the 

meaning of different metrics, Google Analytics terms, advertising networks, Google Adwords. It  

will give the reader a better understanding of how Google Analytics works, which will lead into 

the most important chapter of the thesis - the analysis part.  

 

1.4. Metrics measurement and data  

In order to have the most accurate measurement of the data, there will be used a certain criteria 

and methods to analyse each of the metrics correctly by determining the type of data and 

extracting the datasets. “Big Data, data science and business analytics work with structured and 

unstructured data. But SMART business occurs when we combine existing data sets with 

unstructured or semi-structured data from both internal and external sources.”2 In order to gather 

all the relevant data that the company has, there must be considered all the data types, that are 
                                                
2 Marr, B. (2015). Big Data: Using SMART Big Data; Analytics and Metrics To Make Better Decisions and Improve 
Performance.  
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usually divided into structured, unstructured and semi structured. The main data type for analysis 

is structured data as it is located in the fixed field/columns and has a record for the each exact 

field. The data is fetched from the database and is downloaded as a CSV file. The data contains 

all the points of sales with different metrics, financial data as well as customer behavior. The 

downloaded data already has a predefined model and structure in the file such as Campaign ID, 

Cost, Clicks, Impressions, Conversion value. However, in the process of cleaning the data, there 

is also a lot of unstructured data types, where the data must be cleansed and rearranged, 

organized and slotted into the columns. 

Nevertheless, structured and unstructured data is essential part in the research process with 

Momondo as it provides the most accurate insights for any given period of time. Simultaneously, 

it describes the actions the consumers have taken, offering valid and reliable data when 

generating the outcome as well as defining the relationship between the fields. Structured data is 

generally used for the ease of input, storing, analyzing and creating patterns.   

Unstructured data has been used as well. This data includes pictures for banner advertisements as 

well as websites where consumers are redirected to. These sets of data will provide a full picture 

of consumers path and will help indicate the most influential steps in a consumer journey and 

optimization opportunities.  

 

1.4.1. Metrics 

 

How should the data be interpreted correctly while using data analytics? 

 

In order to use the data analytics, it is vital to take a deep dive into all the transactional and 

captured data, which shows point of sales and fixates on all the consumer records.  “Transaction 

data is generated every time a customer buys something. This is true online and off and it 

provides a powerful insight into what was bought, where it was bought, and when.”3 

                                                
3 Marr, B. (2015). Big Data: Using SMART Big Data; Analytics and Metrics To Make Better Decisions 
and Improve Performance. 
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Another data type will be collected capturing the data about our users behavior. “ Captured data 

is ‘captured’ because it refers to information gathered passively from an individual’s behavior, 

such as search terms you enter into Google or the location data that your phone generates 

through its GPS. It is this captured data that is exploding because of the Internet of Things (IoT). 

Most people are unaware of the data that is captured about them without their knowledge or 

permission. Captured data is usually unstructured and can be internal or external.”4 In this project 

the main data source will be Google AdWords and Google Analytics. The data that is generated 

will include demographics, audiences, topics, interests, remarketing, different keywords, time 

spent on the website and the bounce rate.  

One of the most relevant and opportunistic type of data is sales and transactional data, as it 

shows how much the company is receiving in return, every time the ad was shown and all the 

metrics relating to the action. 

 

1.5. Online advertising and the collection of data   

 
Momondo advertises its platform on lots of different channels, however, the biggest advertising 

channel, that brings the most of the revenue is Google AdWords. Using this platform, it allows 

Momondo to target the right people, showing them relevant ads at a particular time. Using 

AdWords software, Momondo chooses to target people, that are interested in specific topics, 

such as travel, business and others. Using the AdWords platform allows big advertising 

companies like Momondo to target users by keywords, location, language, age and even devices. 

It makes it extremely convenient when the firm knows its customers and wants learn more about 

them. Moreover, it allows Momondo to set a daily budget for all the different accounts and 

campaigns. Another unique part of advertising on AdWords is that the company pays only when 

someone has clicked on an ad. Consequently, the company is “protected” from huge advertising 

costs, but only pays when a potential user is actually interested in the product.  

                                                
4 Marr, B. (2015). Big Data: Using SMART Big Data; Analytics and Metrics To Make Better Decisions and Improve 
Performance.  
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The Google AdWords platform allows Momondo to manage different campaigns in different 

countries. Since Momondo is operating in more than 30 countries it is convenient to have a 

separate accounts (markets) and in each of them have separate campaigns. ( Example below) 

 

Figure 1. AdWords account in the Danish market 

 

1.5.1. Advertising networks 

 

In Google AdWords, any company can choose to advertise through two different advertising 

networks. Momondo is using both of these advertising networks as it tremendously increases the 

reach to more users. However, in this project it is vital to go in depth with the Google display 

network, which includes a variety of web pages and applications such as Gmail, YouTube, and 

many other websites that are approved by Google and are compliant with the requirements that 

the ads can be shown and are eligible to be seen and tracked. “The Google Display Network 

allows to you connect with customers with a variety of ad formats across the digital universe. 
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This network spans over two million websites that reach over 90% of people on the Internet. It 

can help you reach people while they’re browsing their favorite websites, showing a friend a 

YouTube video, checking their Gmail account, or using mobile sites and apps.”5   

 

 

1.5.2. Advertising on AdWords 

 

There are lots of benefits for the companies that choose to advertise on AdWords. The biggest 

advantage is that there is an opportunity to choose where you want your ads to appear, meaning 

that you can, for instance, choose “travel” as a topic, and all of your ads will appear on the travel 

related websites that are approved by the Google display network.  

Consequently, the firm has to pay for each ad that user is clicking on, therefore every marketer 

will follow the rules that are established by Google to maximize the quality of ads. This later 

results in an improved ad quality score and eventually leads to a lower cost per ad and a better ad 

position in the search results. “AdWords uses an ad auction to determine which ads to show, the 

order those ads will appear, and how much those ads will cost. The Display Network ad auction 

shares many similarities with the AdWords auction. Your ads are ranked among other 

advertisers' ads based on Ad Rank, which is based on your Max CPC bid and Quality Score. This 

means that, if your Quality Score is sufficiently better than the score of the advertiser 

immediately below you, you could rank higher than that advertiser, even if this person's bid is 

higher than yours.”6  

 

 

 

                                                
5 Where ads might appear in the Display Network - AdWords Help. (2017). Retrieved from 
https://support.google.com/adwords/answer/2404191?hl=en  
6 About the Display Network ad auction - AdWords Help. (2017). Retrieved from 
https://support.google.com/adwords/answer/2996564?hl=en  
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1.5.3. The importance of the ads quality 

 

The quality score on the ads is important for every marketer and each company that invests 

money in online advertising. Quality score is a metric that helps every marketer to estimate and 

evaluate the quality of the ads, which also include your landing page “healthiness” as well as 

keywords that you use for the specific ad. Every time the user is searching for a product that is 

related to yours, Google is holding an action. During the auctions, there are a lot of different 

companies that compete for that specific user searching for your product.  

To be the best performer in the auction, one must have a high quality score that consists of the 

expected click through rate, the ad relevance and a landing page. It means that the more relevant 

ads a marketer creates to the landing pages, the higher quality score is ranked for your ad, which 

makes you win a higher position among the search results and a lower costs for cost per click.  

 

1.5.4. The costs and the bidding strategy for Momondo in Google AdWords 

 

Momondo has a very special case concerning finance, investments and costs. The company is 

estimating its costs according to the customer's lifetime value, basing the entire strategy upon 

that. Momondo calculates what a consumer will generate in revenue overtime. This means that 

every time, Momondo is operating in a certain market, there are analyses made for how long it 

will take on average for that market to break even and start being profitable. Depending on the 

market, the break even time from around two or up to six months. Therefore, ROI (the Return on 

Investment) targets are calculated accordingly. Generally, this would translate into -20% ROI up 

to -50% ROI. For instance, if the marketer in Danish market has -40% ROI target, it would mean 

that every time you spend 100 Danish kroner your target is to get 60 Danish kroner back.  

Consequently,  it is extremely important to choose the right bidding strategy in order to achieve 

the right target, even though the company is running on the negative ROI. On Google AdWords, 

a marketer can choose different types of bidding strategies, however, since the goal is to focus on 

people that buy the product, marketers are mostly using the cost-per-acquisition bidding strategy. 

This strategy intends to optimize against people taking an action when they see your ad.  
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There are also different strategies that a marketer could use for different purposes such as CPC 

(cost per click) or cost per thousand impressions (CPM). However, since the main focus is to 

gain profit, CPA strategy seems to be the best fit.  

 

 

 

2. Conceptual Framework  

2.1. Frameworks for web analytics  

 

Multiple academic articles have been written about big data analytics introducing frameworks as 

well as conceptual models for the transformation of big data sets into actionable knowledge and 

the most relevant related work of our paper is highlighted below. 

The amounts of data gather by businesses does not have value if it is not turned into knowledge 

and actionable insights in order to bring value to the company. This is particularly difficult as 

organizations produce and collect enormous amounts of data with the current technologies and 

such as expanded storage capability at a low cost. The key differentiator between a successful 

and an unsuccessful business is the ability to analyse the meaningful data and convert it to 

knowledge in good time which ultimately will bring not only value to the business, but will also 

generate the potential to improve decision making. Bumblauskas, D., Nold, H., Bumblauskas, P., 

& Igou, A7 are presenting the performance triangle, actionable knowledge and dashboards as 

important theoretical constructs and frameworks for harassing the power of big data.  

The actionable knowledge model in figure 2, shows how an organization using this process can 

optimize knowledge conversion. 

The concept of actionable knowledge is not new but it has built up additional importance in 

recent years with the vast expansion of data availability and the need of effective decision 

                                                
7 Bumblauskas, D., Nold, H., Bumblauskas, P., & Igou, A. (2017). Big data analytics: transforming data to action. 
Business Process Management Journal, 23(3), 703-720.  
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making. The creator (Chris Argyris, 1995) of the actionable insight concept defines it as 

“information that actors could use, for example, to craft conversations that communicate the 

meanings they intend. Actionable knowledge has to specify how to produce meanings but leave 

actors free to select the specific words”.8 

As the environment is constantly changing, leaders need to have valid and timely information 

which may or may not be meaningful two years in the future which can result in negative 

outcomes based on invalid or flowed information. 

 

Figure 2. Data to knowledge conversion process 

 

Tracking and the analysis of the metrics for e-businesses and applications have influenced the 

creation of many tools in recent years such as benchmarking tests and data mining techniques.  

The most common used large-scale metrics are usually focused on business/technical part of a 

product or service which measure the overall product health. These metrics are called PULSE 

metrics9: Page views,  Uptime,  Latency,  Seven-day active users and  Earnings. Even though 

                                                
8 Bumblauskas, D., Nold, H., Bumblauskas, P., & Igou, A. (2017). Big data analytics: transforming data to action. 
Business Process Management Journal, 23(3), pp. 703-720. 
 
9 Rodden, K., Hutchinson, H., & Fu, X. (2010). Measuring the user experience on a large scale. 
Proceedings of the 28th international conference on Human factors in computing systems - CHI 10.  
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these metrics are very important, they may have ambiguous interpretation and be considered 

problematic when used to evaluate the impact of user interface changes. 

Originated from team work experience in creating /tracking user-centered metrics and based on 

the shortcoming in PULSE, the H E A R T framework has been created. It stands for  

Happiness,  Engagement,  Adoption, Retention, and  Task success and was created  as a 

complementary metrics framework. 

 

Happiness describes the metrics that represent the attitudes of the users. These metrics describe 

the aspects of user experience, like satisfaction, visual appeal, likelihood to recommend, and 

perceived ease of use. By analyzing data under the Happiness umbrella decision makers can see 

the progress as changes are made. 

 

Engagement represents the level to which a user is engaged with a product. When referring to 

metrics,  the term is normally used to refer to equivalents of a possible behavior such as the 

frequency, intensity, or depth of interaction over some time period. The paper gives as an 

example the number of visits per user per week, or the number of photos uploaded per user per 

day. Because of the increase in the total could be a result of more users and not more usage, it is 

more effective to use the Engagement metrics as an average per user then as a total count. 

 

In the HEART framework, the Adoption and Retention metrics  help in the process of distinction 

between new users and existing users by adding a stronger insight into counts of the number of 

unique users in a specific period of time. The Adoption metrics are the ones that are following 

how many new users started to use a product during a given period while the Retention metrics 

will follow the users number from a period of time that are still present in some later time period. 

 

Task Success metrics are very similar to many traditional behavioral metrics that are found 

mostly in the user experience field and better described in the usability definition10.  Some of 

them are represented by efficiency which represent the time of completing a task, effectiveness 

which represents the percent of task accomplished and error rate which measures the error rate.   

                                                
10 Usability 101: Introduction to Usability by Jakob Nielsen on January 4, 2012 
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2.2. Original concept of Big Data  

 

“Big data is a term that describes large volumes of high velocity, complex and variable data that 

require advanced techniques and technologies to enable the capture, storage, distribution, 

management, and analysis of the information.” 11 

     

The size that constitutes “big” data has grown according to Moore’s Law. In 1975 attendees of 

the first VLDB12 (Very Large Databases) conference worried about handling the millions of data 

points found in U.S census information   

Shneiderman describes a dataset as big when it’s “too big to fit on a screen—at one item per 

pixel, most desktops would stop at a few million data points today”13. Big data is composed of 

both machine generated data and human-generated data. Machine-generated (sensor) data 

includes automatically generated data from call detail records, blogs, smart meters, 

manufacturing sensors, equipment logs, trading systems, vehicle tracking.  

Human-generated data includes customer feedback streams, microblogging sites (such as 

Twitter), social media platforms (such as Facebook and LinkedIn), documents, images, video 

files.  

More often, big data means data that cannot be handled and processed in a straightforward 

manner. A spreadsheet fits in memory; it is reasonably quick to determine if the data is clean, the 

values are reasonable, and the results can be computed rapidly. In contrast, a big dataset won’t fit 

in memory, so it will be hard to check whether it is clean. Computations will take a long time. 

New data may well be constantly streaming in, so that the processing system needs to make 

                                                
11 Batarseh, F. A., Yang, R., & Deng, L. (2017). A comprehensive model for management and validation of federal 
big data analytical systems. Big Data Analytics, 2(1).  
12 Simonson, W. E., & Alsbrooks, W. T. (1975). A DBMS for the U. S. Bureau of the Census. Proceedings of the 
1st International Conference on Very Large Data Bases - VLDB '75.  
13 Shneiderman, B. (2008). Extreme visualization. Proceedings of the 2008 ACM SIGMOD international conference 
on Management of data - SIGMOD '08. 
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decisions about which part of the stream to capture. The data-set may consist of images, natural 

language text, or heterogeneous data, so it will be hard to predict where the database join keys 

are.       

Finally, “a big dataset will probably be so large as to not fit on a single hard drive; as a result, it 

will be stored on several different disks, and will be processed on a number of cores. Queries 

will have to be distributed and written to work across a network.” 14 

     

2.3. Features of Big Data  

 

Even though the term “Big Data” became ubiquitous in the past years, it remains difficult to 

understand because of the multitude of definitions, some of which are more focused on what it is 

while others tries to answer what it does. 

The  size of the data is the first characteristic that comes to mind considering the question “what 

is big data?” However, other characteristics of big data have emerged recently. For instance, 

Laney15 (2001) suggested that Volume, Variety, and Velocity (or the Three V’s) are the three 

dimensions of challenges in data management. The Three V’s have emerged as a common 

framework to describe big data (Chen, Chiang, & Storey, 2012; Kwon, Lee, & Shin, 201416). 

 

 

 

 

 

 

 
                                                
14 Fisher, D., DeLine, R., Czerwinski, M., & Drucker, S. (2012). Interactions with big data analytics. interactions, 
19(3), 50.  
15 D. Laney3-D data management: Controlling data volume, velocity and variety Application Delivery Strategies by 
META Group Inc. (2001, February 6), p. 949  Retrieved from http://blogs.gartner.com/doug-
laney/files/2012/01/ad949-3D-Data-Management-Controlling-Data-Volume-Velocity-and-Variety.pdf 
16 H. Chen, R.H.L. Chiang, V.C. Storey Business intelligence and analytics: From big data to big impact MIS 
Quarterly, 36 (4) (2012), pp. 1165-1188 
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The 5 V’s were created to better explain the Big Data concept and provide a general mechanism 

to identify various Big Data challenges. 

Figure 3. The 5 V’s of big data 

 

2.3.1. Volume 

 

Volume is the big data dimension that relates to the sheer size of big data. It refers to the 

magnitude of data. Big data sizes are reported in multiple terabytes and petabytes. 

This volume can come from large datasets being shared or many small data pieces and events 

being collected over time. The size and the scale of storage for big data can be massive.  

Businesses and organizations are collecting and leveraging large volumes of data to improve 

their end products, whether it is safety, reliability, healthcare, or governance. In general, in 

business the goal is to turn this much data into some form of business advantage. 

One of the biggest challenges related to the massive volumes of data is storage. As the size of the 

data increases, so does the amount of storage space required to store that data efficiently.   
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The process of retrieving large amounts of data fast and move it in a timely fashion to get results 

when needed also represents a challenge. 

The challenges with working with volumes of big data include cost, scalability, and performance 

related to their storage, access, and processing.  

 

2.3.2. Velocity 

 

Velocity refers to the increasing speed at which big data is created and the increasing speed at 

which the data needs to be stored and analysed. The flow of data is massive and continuous due 

to the proliferation of the digital devices such as smartphones and sensors on wearable devices. 

The data produced by these devices produces massive amounts of information that is used to 

generate value in real-time. 

According to Amir and Murtaza in the paper “ Beyond the hype: Big Data concepts methods and 

analytics” companies will soon deal with en enormous number of streaming data sources that 

demand real-time analytics: “Traditional data management systems are not capable of handling 

huge data feeds instantaneously. This is where big data technologies come into play. They enable 

firms to create real-time intelligence from high volumes of ‘perishable’ data.” 17 

 

2.3.3. Variety  

 

A defining characteristic of big data is the high level of variety .Variety defines the nature of data 

that exists within big data. This includes different data formats, data semantics and data 

structures types. 

Organizations have been hoarding unstructured data from internal sources (e.g., sensor data) and 

external sources (e.g., social media). 

                                                
17 Gandomi, A., & Haider, M. (2015). Beyond the hype: Big data concepts, methods, and analytics. International 
Journal of Information Management, 35(2), 137-144.  
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Technological advances allow firms to use various types of structured, semi-structured, and 

unstructured data. All the data generated with social and digital media is rarely structured data - 

which constitutes only 5% of all existing data (Cukier, 2010). 

More sources of data means more varieties of data in different formats. Text, images, audio, and 

video are examples of unstructured data, which sometimes lack the structural organization 

required by machines for analysis.      

Unstructured text documents, video, audio data, images, financial transactions, interactions on 

social websites are examples of unstructured data. According to World Economic Forum, “online 

or mobile financial transactions, social media traffic, and GPS coordinates now generate over 2.5 

quintillion bytes [Exabytes] ... every day”.18   

Using big data analytics, even small and medium-sized enterprises (SMEs) can mine massive 

volumes of semi-structured data to improve website designs and implement effective cross-

selling and personalized product recommendation systems. 

 

2.3.4. Veracity  

 

IBM coined Veracity as the fourth V, which represents the unreliability inherent in some sources 

of data.(Amir Gandomi, Murtaza Haider, Beyond the hype: Big data concepts, methods, and 

analytics, International Journal of Information Management 35 (2015) 137–144)  

Veracity of Big Data also refers to the quality of the data. It sometimes gets referred to as 

validity or volatility referring to the lifetime of the data. Veracity is very important for making 

big data operational. Big data can be noisy and uncertain. It can be full of biases, abnormalities 

and it can be imprecise. Data is of no value if it's not accurate, the results of big data analysis are 

only as good as the data being analysed. although big data provides many opportunities to make 

data enabled decisions, the evidence provided by data is only valuable if the data is of a 

satisfactory quality.  

                                                
18 Big Data, Big Impact: New Possibilities for International Development, World Economic Forum 
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In the context of big data, quality can be defined as a function of a couple of different variables. 

Accuracy of the data, the trustworthiness or reliability of the data source. And how the data was 

generated are all important factors that affect the quality of data.  

 

2.3.5. Value 

 

Oracle introduced Value as a defining attribute of big data. Based on Oracle’s definition, big data 

are often characterized by relatively “low value density”. That is, the data received in the original 

form usually has a low value relative to its volume. However, a high value can be obtained by 

analyzing large volumes of such data. 

  

2.3.6. Challenges  

 

The 5 V’s which are considered to be the dimensions of big data are volume (size), variety 

(complexity), velocity (speed) veracity ( quality) and valence (connectedness). 

However, at the heart of the big data challenge is turning all of the other dimensions into truly 

useful business value. The idea behind processing torrents of data in the first place is to bring 

value to the companies.  

Businesses have been collecting data for years but it is often spread in silos around the 

enterprise. Only recently businesses started to create infrastructure that can process and 

manipulate big data. The challenge of big data today is to make the big data accessible to get 

more insight about the business.      

Massive amounts of data means lot of hidden insights. The ability to quickly analyse big data 

means the possibility to learn about customers, market trends, marketing and advertising drives, 

equipment monitoring and performance analysis and much more. And this is an important reason 

that many big enterprises are in a need of robust big data analytics tools and technologies.  
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2.4.  Visual Analytics of Big Data         

“Visual analytics is the science of analytical reasoning facilitated by interactive visual 

interfaces”.19 People use visual analytics tools and techniques to synthesize information and 

derive insight from massive, dynamic, ambiguous, and often conflicting data; detect the expected 

and discover the unexpected; provide timely, defensible, and understandable assessments; and 

communicate assessment effectively for action. 

 

   

 

 
Figure 4. Visual analytics as the interplay between data analysis, visualization, and interaction 

methods.  

                                                
19 James J. Thomas,Illuminating the Path: The Research and Development Agenda for Visual Analytics, 2015 
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2.4.1. Visual encoding and interaction techniques     

               

Creating a visualization requires a number of nuanced judgments.” One must determine which 

questions to ask, identify the appropriate data, and select effective visual encodings to map data 

values to graphical features such as position, size, shape, and color”.20 

Visualization techniques provide a quick and effective, and overall a very useful way to look at 

data in this preliminary analysis step. A heat map can quickly give an idea of where the hotspots 

are. Many other different types of graphs can be used. Histograms show that the distribution of 

the data and can show unusual dispersion. Line graphs are useful for seeing how values in your 

data change over time. Spikes in the data are also easy to spot. Scatter plots can show you 

correlation between two variables. Overall, there are many types of graph to visualize data such 

as tables or geographic maps  

 

 

2.5. Web analytics  

 

2.5.1. Google data studio  

 

Google data studio offers a broad array of charts, graphs, and visualizations available to bring 

data to life. These include time series, bar charts, pie charts, tables, heat maps, geo maps, 

scorecards, scatter charts, bullet charts, and area charts. Each visualization has built-in 

comparison functions making it easy to see the changes in the data period over period. 

The purpose of this paper is to use the new visualization tool offered by Google data studio and 

analyse the customer data under multiple perspectives and assumptions to understand past and 

current situation of the business and then identifying recurring situations.  

                                                
20 Heer, J., Bostock, M., & Ogievetsky, V. (2010). A tour through the visualization zoo. Communications of the 
ACM, 53(6), 59.  
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2.5.2. Google AdWords 

 

AdWords is Google's platform for businesses that want to display ads on Google and its 

advertising network. The AdWords program is largely focused on keywords and enables 

businesses to set a budget for advertising and only pay when people click their ads. Momondo is 

using Google AdWords by buying keywords that are relevant to it business such as flight, hotel, 

vacation etc.  The AdWords platform then shows the formed ads on Google when when someone 

searches for one or more of the keywords or related words . AdWords can help businesses appear 

on Google in front of many potential customers by posting their ads on many other sites across 

the web. 

 

2.5.3. Google Analytics 

 

Google's free analytics tool was released in 2005 and it has created an accessible arena where 

online businesses can effectively create and measure metrics such as ROI, track their goal 

conversions, and monetize their sites to gain a professionally-generated, commercial analytics 

view of the effectiveness of the website. Google Analytics is a freemium web analytics service 

offered by Google that tracks and reports website traffic and it is now the most widely used web 

analytics service on the Internet. 

 

2.5.4. Tableau 

 

“While the concept of data visualization is not new, technology now supports real-time 

visualization of large data sets.”21 

In the analysis part of this thesis it will be used for data visualization Tableau Desktop  which is 

a data visualization and rapid analytical software. It allows users to blend data collected from a 

number of sources including Google Analytics. 

                                                
21 Murphy, S. A. (2013). Data Visualization and Rapid Analytics: Applying Tableau Desktop to Support 
Library Decision-Making. Journal of Web Librarianship, 7(4), 465-476.  
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3. Methodology  

Data mining is the modern science of applying modern computational technologies to the 

problem of finding useful patterns hidden within large datasets. 

This thesis follows on the Cioffi-Revilla22 data mining methodological process with the purpose 

of identifying informative patterns. The data mining process contains a sequence of stages and 

phases. Therefore, it is not a set of activities that can be performed in an arbitrary order. A data 

analysis process starts with: formulating the research questions, selecting the source of the raw 

data, gathering the data, preprocessing, analysis of the data and communication of the results.  

 

 

Figure 5. General Data Mining Methodological Process 

 

Broadly speaking, there are two kinds of patterns that can be discovered by data mining 

predictive and informative patterns. The predictive patterns concern the future while the purpose 

of the informative patterns are not to solve specific problems but to present interesting patterns. 

The main categories of analysis techniques are classification, regression, clustering, association 

analysis, and graph analysis. This paper follows an association analysis of Momondo, known 

also as market basket analysis, for understanding customer purchasing behavior. Association 

rules are informative patterns of the form X -> Y, where X and Y are statements about the values 

of attributes of a record. 

 

                                                
22 Cioffi-Revilla, C. (2010). Computational Social Science. SSRN Electronic Journal.  
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3.1. Case company description 

 

Momondo was founded in 2006 by several Danish developers who developed a flight searching 

engine for different flight tickets comparison, providing an opportunity to find the cheapest 

flights by comparing all the existing travel agencies. Consequently, Momondo has become one 

of the most popular search engines in Denmark and internationally allowing users to find cheap 

flights and hotels. “Momondo has received many accolades since its creation in 2006 as being a 

top flight search engine. Publications including Frommer's, Travel + Leisure, and Travolution 

Awards have named Momondo the best travel search engine in recent years. If you've never 

heard of Momondo before, it just might be one of the best-kept travel secrets.” 23 

 

Momondo is dedicated to provide the users with the best experience by giving a free user-

friendly platform and letting to discover the cheapest flights, hotels and cars.  

 

 

Figure 6. Momondo’s webpage interface 

 

                                                
23Johnny Jet. (2017, September 20). A Review of Momondo - Cheap Flight & Hotel Searches. Retrieved from 
https://www.forbes.com/sites/johnnyjet/2017/09/20/a-review-of-momondo-cheap-flight-hotel-
searches/#671b797574f5  
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“Momondo also does an excellent job of maximizing their screen display to show all the 

information you need to compare prices, flight times, and carriers on a single screen.” 24 On the 

website Momondo includes many kinds of filters, allowing the user to find the shortest flight, 

specific airlines, airports and even view specific alliances. Momondo is including absolutely all 

the travel agencies, including southwest flights, which immediately gives a competitive 

advantage as many of the flight and hotel comparison sites do not have that possibility. 

Momondo sorts the flights by providing three different options : best, fastest and cheapest flights.  

Figure 9. Cheapest, fastest and best flights demo 

 

 

 

Momondo gives you an option to click on each of the deal and view the prices for every found 

price with a different travel agency.  

As a result, Momondo has been awarded as one of the best flight and travel search engine 

providing the cheapest flights for the consumers and helping to accomplish their needs by 

finding the right flight and hotel. 

                                                
24 Johnny Jet. (2017, September 20). A Review of Momondo - Cheap Flight & Hotel Searches. Retrieved from 
https://www.forbes.com/sites/johnnyjet/2017/09/20/a-review-of-momondo-cheap-flight-hotel-searches/#671b797574f5 
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3.2. Dataset description 

 

The analysis consists of the datasets that were collected throughout the original data source 

Google AdWords and Google Analytics to analyse and understand the data and the performance 

of the different campaigns, ads, targeting methods and overall settings when running advertising 

activities in the company. The one and only data source that was used is Momondo’s data from 

Google display network,  since it is the most substantial advertising platform used and consists of 

almost 75 million users that used company’s services. The research will be focused on the most 

relevant metrics that reflect profitability on Google display network channel, where the highest 

measurable amount of data and performance activity will be collected. In order to understand the 

company's financial overview, all the metrics reflecting any sort of profitability will be added as 

on the key performing index metric to have an overview of the sales and the Return on 

investment. Dataset will be illustrated in the dashboards that will benefit with a transparent 

illustration of company’s performance and development.  

3.3. Structure of Google AdWords account  

Momondo is present in more than 35 countries, therefore it is vital to keep the account healthy 

and updated. The company is expanding tremendously on a month to month basis, hiring new 

employees, therefore it is important that everyone can take over effortlessly and the structure 

would be self-explanatory.   

As mentioned before, in this research project the focus area is the Google Display Network, 

therefore all the campaigns that have been created will be matched in a particular format such as: 

image, text and video ads. These type of ads are often seen as banners, and people that are using 

Ad block, are more likely not see them.  

Each country, in other words account, has different types of campaigns, depending on what type 

of product is advertised and what the goal is. Campaigns could be split into the campaigns for 

device, region, targeting specific customer list or simply different products. Depending how 

much a marketer wants to spend on the specific type of campaign, there is always a possibility to 

choose a different daily budget for each of the campaigns.  
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       Figure 10. Structure of Google AdWords account  

 

  

 Using Google AdWords, there is an option to choose which audience the marketer wants to 

target. In order to show relevant ads to your potential or current consumers, marketers are using 

keywords for they ads.  “ Google Display Network targeting allows you to choose the audience 

that will see your ads based on who they are and what they like. By reaching tailored audiences 

beyond the search results page, you may be able to reach a larger or even a new audience 

altogether.”25 

There could be a different kind of keywords, but the most important is that the keyword is 

closely related to your ad product or service. 

In Display targeting this is called contextual targeting. This means that additionally to the 

specific keywords for your ad you can also use topics, such as travel, shopping, business, etc. It 

defines the group of people that are interested in particularly those topics. 

Another very important targeting possibility is audiences. With this targeting option, marketers 

can reach up to four very specific groups of people: affinity audience,  in-market audience,  

remarketing and  demographics.  

                                                
25 Google Display Network Targeting. (2017). Retrieved from https://adwords.google.com/home/resources/reach-
larger-new-audiences.html 
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Affinity audiences - a group of people that are potentially your consumers. Marketers target this 

specific type of audience to extend their business network and build awareness about your 

company.  

In-market audience - this group of people represents all the consumers that are already in the 

market and trying to purchase a product that you are advertising. Being a marketer, this type of 

audience appears to be the most appropriate one, since Momondo is focusing on profit bringing 

consumers that are ready to buy the product.  

Demographics - in this group of people marketer can choose whom to target by gender or age.  

 

In the display department it is also possible to choose different placements such as targeting 

specific websites or placements as well as exclude unwanted placements. This is extremely 

valuable as it prevents ads to be shown in the placements the firm like Momondo, does not want 

to be shown: crime, accidents, plane crash, etc. “Just as you can target placements in the Google 

Display Network to show your ads – like specific pages, sites, mobile apps, and videos – you can 

also exclude placements where you don't want your ads to show. In particular, you might exclude 

websites or domains that aren’t appropriate for your brand and that aren’t helping you sell your 

products or services.” 26Momondo, as a brand has to be extremely careful for not appearing in 

the placements that contain plane crash or terror attacks to not be associated with a negative 

publicity and the wrong brand perception. 

 

It is vital to focus which campaigns and ads could be optimized analyzing various metrics and 

dimensions that can be found on the Google AdWords dimensions tab. Using this function, a 

marketer can choose targeting and bidding settings, topics, interests and placements (see the 

picture below). Moreover, the marketer can apply different exclusions after analyzing the 

historical placement performance.  

                                                
26 Exclude specific webpages, videos, and apps - AdWords Help. (2017). Retrieved from 
https://support.google.com/adwords/answer/2454012?hl=en 
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Figure 11.  Different functions for measuring and optimizing  

 

3.4. Measuring and optimizing performance  

3.4.1. Driving sales 

 

In Momondo’s business model, the biggest revenue is brought by the consumers that are buying 

products through the company’s website. Therefore each department in the company is working 

towards a smoother and better customer experience on the website, through the entire customer’s 

journey, until the purchase is made.  

Every single ad that the display department is creating, is serving a purpose to encourage the 

consumer to buy flight or hotel ticket as well as getting more traffic to the website to analyse big 

data volumes and optimize the targeting. The entire customer path is being tracked at all times by 

using Google Analytics and analyzing important metrics.  
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It is extremely important to run all the ads and advertising related material under the given ROI 

target for the market by constantly analyzing the performance and deep diving into the insights  

to have the best performing ads and campaigns. “Tracking conversions and analyzing data itself 

won't increase sales overnight, but it can lead to smarter marketing decisions. You will be able to 

identify which keywords and search queries generated the conversions and know where to focus 

your future campaigns, which will increase sales over time. In addition, you can use that data to 

measure the effectiveness of your offline sales efforts.”27 

Measuring the conversions and whether the ads in Momondo display team could be optimized, it 

is vital to look for the number of conversions and the cost for each of the conversion. 

Conversions could be translated into ROI, therefore it is important to analyse the conversion rate 

for the different ads and investigate what and why causes changes in the performance. Another 

very important key metric is keyword’s conversion data. It shows how important each keyword 

is and what value does it bring to the campaign. For the keyword conversion, data attribution 

reports are used to get an overview of the consumer journey path. “Attribution reports can give 

you detailed information about the paths that lead people to conversions for your business. You 

can see whether certain keywords assisted conversions that eventually happened through other 

keywords. This gives you a better sense of your potential customers' conversion paths than just 

looking at the last-clicked keyword.”28 There are a handful of other metrics and processes that 

will have to be analysed in order to get the full overview of where is the biggest potential for 

optimizations and ROI improvement is.  

 

3.4.2. Performance evaluation  

 

To analyse the big data, Google Report Editor in Google AdWords will be used which benefiting 

to assess and download the data. In order to download relevant data, the metrics and attributes 

will be prior-evaluated for eliminating irrelevant points and focus on the KPI’s “The Display 

                                                
27 Conversion Tracking: What It Is and Why It's Important. (2014, July).  
Retrieved from http://blog.cmglocalsolutions.com/conversion-tracking-what-it-is-and-why-its-important  
28 About attribution reports - AdWords Help. (2017).  
Retrieved from https://support.google.com/adwords/answer/1722023?hl=en-GB  
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Network and Ads tabs provide the statistics to help you evaluate your ad performance, whether 

you’re new to display advertising and just want the basics or have been doing display advertising 

for a while and want to delve into your performance and audience stats to get even more out of 

your campaigns.”29 To achieve the best outcome out of this report, there will be tested different 

settings and methods: bidding, different ad groups creation, distinct settings for the ads and 

campaigns. Different tests will be analysed and measured in order to evaluate where ROI can be 

optimised. Finally, the performance and different characteristics will be evaluated to find where 

Momondo’s display department can increase its ROI and get more value.  

 

3.5. Data collection: methods and tools  

 

The data is fetched from the database and is downloaded as a CSV file. The data contains all the 

point of sales with different metrics, financial data as well as customer behavior. The data that is 

downloaded has already a predefined model and structure in the file such as Campaign ID, Cost, 

Clicks, Impressions, Conversion value. However, in the process of cleaning the data, an 

unstructured data type was cleansed, rearranged, organised and slotted into the columns. 

 

 

 

 

 

 

 

 

 

                                                
29 Shiva Teja. (n.d.). 15 minute Guide to Google AdWords Client Reports [Free Sample]. Retrieved from 
https://reportgarden.com/2016/08/09/google-adwords-client-reports/ 
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4. Analysis  

The objective of this chapter is to perform a micro analysis based on different datasets in 

different timeframes - from 30 days to 1 year. As the analysis part of the thesis represents 

different levels of the display department at Momondo, the table from Figure 12 was 

created in order to create a structured overview for the reader of this following chapter.  

The first part of analyses will start with Smart Display Campaigns . This analysis is 

looking mainly at the comparison of “smart” display versus “non smart” display campaigns 

for a time period of 30 days, starting at the end of august until the end of September. This is 

followed by the ad type performance analysis which will compare the flight vs. hotel 

campaigns run by Momondo. This is followed by feeds analysis, interactive ads vs. generic 

ads, and generic vs. seasonal ads.  The final analysis of this chapter is the device 

performance analysis in Denmark. This analysis is performed in order to find out the exact 

target group of Momondo, the devices and the timeframe users are converting on 

Momondo's website. 

 

Analysis  Visualization software  

1. Smart Display Campaigns Analysis Google data studio 

2. Comparison of Smart display campaign versus “Non 
Smart” display campaigns 

Google data studio 

3. Ad type performance analysis Google data studio 

4. Feeds Analysis Google data studio 

5. Interactive ads vs Generic ads Google data studio 

6. Generic ads vs Seasonal ads Google data studio 

7. Device performance analysis in Denmark Tableau 

   Figure 12. Introduction to the Analysis table 
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4.1. Smart Display Campaigns Analysis 

 

What are Smart Display Campaigns and why are they important? 

The Display Department at Momondo focuses on working with the best tools available in the 

market to have a competitive advantage within marketing, analytics, machine learning and 

Google’s betas. In April 2017, Google launched Smart Display Campaigns, that focus on 

automating display campaign performance and bringing better results by using machine learning. 

Designers who are working with marketers are spending a tremendous amount of time creating 

and optimizing all the display banners, setting bids as well as targeting the audiences. Therefore, 

the new feature by Google, is a must to explore and investigate for time saving purposes in the 

future. “Smart Display Campaigns offer a simple, intelligent solution to managing the complex 

variables of display advertising, and may be the most effortless way to broaden your customer 

base and win new conversions. Use a Smart display campaign to show ads in almost all formats 

across the Google Display Network, reaching people at all stages in the buying cycle—from 

people with demonstrated interests to customers just about to buy.”30 Since the display 

department is highly focused on increasing ROI and the conversion rate, Smart Display 

Campaigns are an evident product to try. The question of whether Smart Display Campaigns are 

more profitable will be tested in the Danish market, with a purpose of optimising the return on 

investment and the overall performance of all metrics. Using ROI as the main metric will benefit 

in more precise evaluation and assessment of the project post-implementation, simultaneously 

facilitating the decisions and executing the best solutions. “Often called the Du Pont method – by 

the name of the company which first implemented it – and considered a default standard in the 

1960-70s. The method has been analysed in John Dearden’s article published in the Harvard 

Business Review (Dearden, 1969). The title of the article is very revealing: “The case against 

ROI control.” The article indicates a wide spread of the ROI method and frequent incorrect use 

                                                
30 About Smart Display Campaigns - AdWords Help. (2017). Retrieved from 
https://support.google.com/adwords/answer/7020281?hl=en 
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of the measure. It is stated that “ROI oversimplifies a very complex decision-making process.” 31 

Nevertheless, ROI was indicated as one of the the most popular metrics for many reasons. Many 

companies have used ROI successfully due to its ease of use. It allows for accurate financial 

analysis and encourages cost efficiency. The vital part is that it permits different comparisons 

and benchmarking of the company’s profitability. 

Google claims that Smart Display Campaigns offer a 20 percent increase in conversions at the 

same cost per acquisition, which would mean instant ROI improvement and profitability.  “Only 

Google provides automation like this at scale, helping you deliver richer experiences to 

consumers and better results for your brand. In fact, advertisers who use Smart Display 

Campaigns are seeing an average 20% increase in conversions at the same CPA,1 compared to 

their other display campaigns.”32 Therefore, theoretically speaking, if all the campaigns were 

replaced using Google Smart Display Campaigns, it might be possible to see an average of a 20 

percent increase in ROI. Verification of these results would be incredible for the display 

department. Therefore this feature will be tested for a trial period in the Danish market, so it 

could get the biggest volume of data and traffic to be validated when comparing and 

benchmarking two different products - machine learning vs. human manual work.  

The test period is from the 27th of August until the 25th of September compared to the last 30 

days (previous period). There will be many different metrics compared, however the main focus 

will be ROI and conversion rate as it provides quantifiable evidence of the value it creates as 

well as evaluation of the performance.  Its is extremely important to measure the KPI’s of the 

two different products - flight and hotel, as Momondo is a global travel search site comparing 

billions of cheap flights, hotels, which are two separate products with a different performance. 

As a result, in the Danish market flight searches generally appear to be more popular and known 

product. Therefore, in this analysis it is vital to compare these two separate entities. However, it 

is important to notice that the comparison of Smart Display Campaigns with a “non-smart” 

display campaigns are structured using a different approach. The Smart Display Campaigns 

consists from only two campaigns, where normal campaigns have around 30 campaigns in total 

                                                
31 JOhn Dearden. (1969). The Case Against ROI Control. Retrieved from https://hbr.org/1969/05/the-case-against-
roi-control 
32 Inside AdWords: Introducing Smart Display Campaigns. (2017). Retrieved from 
https://adwords.googleblog.com/2017/04/introducing-smart-display-campaigns.html 
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that are divided in prospecting and remarketing accounts. For that reason, it is important to keep 

in mind that prospecting campaigns will always have a lower return on ad spend (ROAS), where 

remarketing campaign will have significantly better ROAS because of the returning users, and 

those who have already used the product and know the brand. Since Smart Display Campaigns 

are the combination of both, the most objective analysis would be to have a combined data of 

prospecting and remarketing analyses as the average result.  

In order to run Smart Display campaign, Google recommends that the campaign should be 

running at least for 30 days and collect at least 100 conversions to be able to gather enough data 

and optimise for conversions. “You use conversion tracking and you meet the conversion-based 

eligibility requirements. To be eligible to set up a Smart display campaign, you need to have 

gotten at least 50 conversions on the Display Network—or at least 100 conversions on the 

Search Network—in the last 30 days.”33 Therefore, the the test will start running around 1 month 

before and then the initial test will be running for another two months to be able to make a 

comparison and let the campaign start the learning process a bit before to get the initial required 

conversion data. 

The campaigns will have a set budget of 250dkk per day for each hotel and flight campaign. 

These campaigns will have the same settings as the normal campaigns, - targeting people living 

in Denmark and the bidding strategy will be target ROAS of 50%, meaning that it would be 

expected to get at least 50% of our revenue back by advertising.  

 

4.1.1. Analysis after the test period 

 

The initial test period was happening from the 27th of August until 25th of September comparing 

it with the previous period of the last 30 days. By looking at the clicks, it is noticeable that the 

clicks has increased by 8% compared with the previous period, meaning that more people have 

been clicking on the ads, which could mean that there might be some changes in the competition 

and the ad has became more relevant. Moreover, a machine learning algorithm found a more 

compelling advert copy which was more engaging and standing out in the competition.  

                                                
33 About Smart Display Campaigns - AdWords Help. (2017). Retrieved from 
https://support.google.com/adwords/answer/7020281?hl=en  
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Figure 14. Smart Display Campaigns Dashboard ( Flight & Hotel campaigns) created in Data 

Studio. The date period is 30 days compared with the previous period 

 

Is is significantly notable that the campaigns had an incline in the end of august, but seasonality 

in the travel industry is very fundamental, therefore it is very difficult to disclose whether it was 

a change in seasonality or the inclined happened for some other reason. Even though, the 

comparison is between two months, almost the entire august and September which makes it even 

more significant and noteworthy that Google’s learning machine “outperformed” seasonality 

month - August, where normally the companies in the travel industry see higher inclines. 
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It is evident that the campaign has been getting a lot more impressions resulting in 2.5 million 

with an increase of 2.5%. Looking at another important  metric,- CTR (click through rate), 

resulted an increase of 6%, meaning that the ad score has became better. This metric initially 

shows how many people are clicking on the ad after an advertisement was shown on the display. 

The CTR is highly associated with CPC (cost per click) which has resulted in improving this 

metric significantly by 26%. This change is immense and definitely reveals the signs of the ads 

getting healthier and machine learning algorithm improvement by being relevant and adjusting 

the bidding prices. The conversion rate has increased by 157% which is tremendous change 

during the last 30 days, meaning that people redirected many more times than before after seeing 

the displayed ad. Absolutely every percent counts when it comes to the conversion rate as it has a 

big impact for the cost per conversion which enables setting higher bids and winning more 

auctions and results in improving the Return on Investment ( ROAS).  

Eventually, looking at the ROAS performance, it has outstandingly and exceptionally changed 

by 235%, meaning that the display department is earning 2.35 times more for every invested 

Danish kroner after only one month. Accordingly, the cost per transaction has decreased by 71%, 

which means that every time people are redirecting, we are paying 71% less per each redirect. It 

could occur because Google’s machine learning algorithm is using more accurate targeting and 

bidding methods to find the relevant customers.  

In the meanwhile Google’s machine learning algorithm has been combining all the assets 

including headlines, descriptions and images and learning the best combinations. All these 

combinations have been transforming into the different types of ads. Over the time the Google, 

has been optimising it and displaying the results and outcomes on the interface of Smart Display 

Campaigns after learning different assets and evaluating the performance of each of them. It has 

been learning which types of combinations and assets are performing “best”, “good” or “low”. ( 

See example below) 
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Figure 15“Smart” Display campaigns learning the assets performance 

 

Hence, it is extremely important that all the uploaded assets would be changed as soon as google 

machine learning algorithm is informing about the “low” performance. So far, after running the 

campaigns for two months, there has always been the “low” performing assets, therefore the 

perfect combination has not been found yet. Yet, it gives an opportunity to improve and expect 

even better performance, once there are only “good” and “best” performing assets. 

So far the comparison has been analysed for both campaigns consisting of “Flight” and “Hotel” 

products. However, the performance would be very different if both of these Momondo products 

would be analysed separately. In order to prevent making the wrong assumptions for not using 

the Smart Display Campaigns in the future, it's important to deep dive into more granular 

analyses and figure out which of these campaigns are driving most of the traffic and deliver good 

results.  
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4.1.2. “Flight” product Smart display campaign analysis 

 

In order to see which of these campaigns is actually performing and bringing the best results, it's 

vital to analyse which product is driving the best performance in order to achieve a high success 

and make a precise comparison between two different products. “Managers must bring the 

criteria used to judge the performance of innovation users into conformance with the demands of 

the new technology. New technologies often require new measures. If, for example, a new,  

 

Figure 16. Smart Display Campaigns (Only Flight) Dashboard created in Data Studio. The date 

period is 30 days compared with the previous period.  
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structured software technique requires more time than did the old, managers must evaluate 

programmer-analysts less on the basis of the quantity of output than on the basis of its 

quality.”34After the dataset has been pulled for Flight campaign analysis, it is evident to see that 

results are chokingly better comparing with the hotel campaigns. By looking at the directly 

revenue reflecting metric, we can see that the performance, comparing the same period of time is 

even better, than both of the campaigns together. The increase in ROAS is 275% versus 235% 

for both of the campaigns analysed above. The conversion rate has increased by 108% in flight 

campaigns versus 75% to both of the campaigns together. 

However, it is evident that the flight campaign hasn't been getting that many clicks and 

impressions, whereas if we look at the performance of both of the campaigns, it is apparent that 

the performance was the opposite - an uplift in the impressions in clicks. Looking closer into 

CPC, it obvious that cost per each click has increased as well.   

Paradoxically the return on investment has increased positively and resulted in more profitability 

comparing it with the previous month. However, all the other metrics did not show satisfying 

results, which would explain the positive outcome. Respectively, the comparison is ongoing for 

two very different months - August and September. In August a lot of people are travelling 

during the summer whereas in September, people are more likely come back their jobs/studies 

and not travel so much. The other reason could be that the ad quality score wasn't so good and 

the competitors were outranking the ads or having some other special offers, which resulted in 

lower amount of clicks and impressions Smart Display Campaigns have received. However, the 

most interesting part is that the CTR has increased, which means that the ad was shown to a 

fewer people but was more relevant. The ad that was shown, was driving the profit and those 

people were more likely to redirect and convert.  

Bottomline, the profit has increased even more than in the previous month, being shown to a 

fewer people and being more relevant. The explanation of it could be that Google has learned 

about the consumers and different audiences by approaching people that are actively searching 

                                                
34 Dorothy Leonard-Barton. (1985, November 1). Implementing New Technology. Retrieved from 
https://hbr.org/1985/11/implementing-new-technology 
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for the product and willing to buy it right now, which could explain that these people are more 

expensive and the competitors are bidding higher for them.  

All in all, looking at this campaign, it is evident that generally it is spending less, by optimising 

different buying methods and increasing ROAS. However, if the company is willing to spend 

initially more on the campaign per day, instead of 280 dkk to 1000 dkk, would it still be the most 

optimal option using the Smart Display Campaigns? 

 

4.1.3. “Hotel” product Smart campaign analysis 

 

After the “Flight” campaign’s performance has been investigated, it is important to investigate 

the “Hotel” campaign performance as well. However, it is evident to assume, that the campaign 

has performed worse than the Flight campaign since the average amount of both the campaigns 

return on the ad spent was significantly lower.  

After extracting the data for the Hotel campaign, it is significant that the performance has been 

significantly worse than the flight campaign’s when it comes to comparing ROAS, yet with a 

tremendous increase of 162 percent compared to the previous 30 days, which is an extremely 

good result and improvement in only one month. Examining the conversion rate, it is evident that 

the performance has increased by 329 percent. Its exceedingly fast machine learning process, 

when in only one month people are converting and redirecting by 329 percent more, despite 

being shown the same type of ads. It is conspicuous that the campaign has been gaining 42 

percent more clicks and 76 percent more impressions, simultaneously the cost per conversion has 

decreased 63 percent, which means that every consumer becomes twice as cheap. Overall 42 

percent of ROAS is not a great result, but considering that 60 percent are new users, is a decently 

running prospecting campaign. It shows that a lot of new customers are approached, which is an 

investment to a new customer of Momondo. Considering that return on investment in a month 

has increased so much, there is a great possibility that it will become even better.  
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Figure 17. Smart Display Campaigns (Only Hotel) Dashboard created in Data Studio. The date 

period is 30 days compared with the previous period  

 

All in all, by looking into the hotel smart display campaign it is evident that the performance is 

growing with various fluctuations and movements, however the performance is evidently better 

than the previous period, which eventually matters the most. By creating and and testing new ad 

variations, the performance in the upcoming months is expected to improve even more. 

Therefore the campaigns will be monitored and the optimization will continue with the different 

creative and ad copies that work  the best and drive revenue.  
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4.2. Comparison of Smart Display Campaign versus “Non Smart” display campaigns 

 

In order to objectively judge the outcomes and results, it is important to compare the “non smart” 

display campaigns, where machine learning isn't used and a marketer is manually optimising all 

the bidding strategies, targeting audiences, placements, ad groups and the creative.  

The “Non smart” display campaigns are tested for the same period of time with a comparison for 

the last 30 days. This will provide more accurate comparison and in depth results as well as 

which of the methods are more profitable. 

The “Non Smart” display campaigns have different results for each and every metric. In the  

Figure 18. “Non Smart” display campaigns 

 

visual dashboard, the cost per transaction is 20.55 (calculated manually). The CPC is 4.40 and 

the ROAD is 0.62. It is evident that the highest spending account is Danish remarketing 

(returning users), which accounts for 94,4 percent. The rest are the prospecting users, accounting 

for only 5,5%. Therefore, it is crucial to look at the overall metrics performance, since 5 percent 

is not a “game changer”. Yet, there is a huge difference looking at CPC. In the remarketing 

account the cost per click is five times higher than in the prospecting account, however the 

conversion rate is twice as low, accounting for only 8 percent of e-commerce conversion rate. 
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Presuming that both flight and hotel campaigns, as well as prospecting and remarketing users are 

in the “same pool”, it is evident that cost per transaction in Smart Display Campaigns is slightly 

higher, accounting for 21,44 dkk in comparison with the 20.55 dkk. Looking at the average CPC, 

Smart Display Campaigns are performing at a much lower CPC which equals 3.05 dkk, where 

non-Smart Display Campaigns are performing at 4,40 dkk which accounts for a 36 percent 

reduction on every single click. Looking at the most crucial metric, ROAS, it is conspicuous that 

non Smart Display Campaigns have the ROAS of 0.62 percent, where Smart Display Campaigns 

have 0.58 percent, which is 6 percent lower.  

Since the non Smart Display Campaigns are spending around 167.000 dkk per month, it would 

be quite a big loss in profits eventually.  

 

 

4.2.1. Discussion 

 

This particular business case is partially indicating that that the “Smart Display Campaigns” 

implementation could be a very good investment in the future.  It has been showing a constant 

improvement and the ROI has become better overtime. Since Google’s machine learning has 

improved considerably a lot in only one month, it would be feasible that given even more 

historical data, the algorithm would improve and bring even more satisfying results.  

There is simply no answer if the Smart Display Campaigns will be more profitable than 

manually controlled campaigns, however this option enables the transition to test a new and 

highly profitable field within display marketing. It ensures that if the company does not have 

enough time and resources, “Smart Display Campaigns” can “learn” without any big efforts and 

perform quite similar outcome.  
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4.2.2. Conclusion and Recommendations 

 

 

After the analysis and comparison it is evident that ROI was one of the main metrics that 

campaigns were compared against. Eventually, it matters how many clicks and impressions the  

brand is getting, however the ROI is considered as the strongest financial term, which directly 

reflects the profitability and the financial efficiency of every campaign. In order to to provide a 

meaningful background for the decisions like this, there were many different metrics compared, 

metrics that are considered one of the most important metrics when making assumptions and 

conducting analysis. To provide a meaningful context, it is extremely important to have 

guidelines for how the comparison will be conducted and there have to be a precise guidelines 

for the data collection, which was followed carefully while analysing different datasets.  

All in all, the comparison that has been conducted brought very positive results. Having to 

compare these two very different strategies, where one is very time consuming and requires a lot 

of effort to be executed and another one, counting on the technology and let the machine rule 

over the financial matters, eventually gave shockingly similar results.  

The overall performance measurement framework should be considered as a guidelines and the 

“Smart Display Campaigns” is something that should definitely be continued testing. As soon as 

the Smart Display Campaign results surpass non-smart results “non-smart” campaigns should be 

paused. 

This recommendation should be especially relevant  to a small businesses that don't have enough 

resources to hire developers and marketers. The marketers that are working at Momondo have 

very good skills and experience and therefore they are capable in running these high profile 

campaigns. According to Google, marketers in Momondo are the top 5 percent of best marketers 

in the world. Nevertheless, Momondo’s display department can barely outperform the machine 

learning algorithm. 
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4.3. Ad type performance analysis 

 

In advertising it is extremely important to account for visual appeal and the grasp of the user's 

attention. The display department in Momondo is all about visualisation, maximizing the 

exposure for current and potential users as well as being relevant and giving an idea through 

visionary banners of what a user might expect when visiting the company’s website.  

In the display department, it is vital to experiment with very different formats, ad types and 

graphics that can impact user experience greatly. One of the most common display ads are 

containing various images, however, more and more ads are becoming more dynamic which can 

interact with a user. 

Figure 19. Momondo Ad  

 

The newest form of ads is video ads, which for now require a  talented technologist that can 

program a code in order to create HTML5 ads. 

According to the test results and marketing professionals it is stated that HTML5  ads are 

performing much better when compared with the normal static ads. “High impact HTML5 ads 

are proven to attract more traffic to websites than standard static banner ads. A study by Adform 

showed that click through rates of rich media ads are 267% greater than those from static ads. 

This is because a website visitor may never even glance at a static banner, but movement is 
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almost psychologically impossible for the eyes to ignore. Animated banner ads are the wiser 

investment because they assure people are actually viewing your ads.”35 

 

   Figure 20. Momondo interactive Ad  

 

In order to confirm this statement and evaluate if it is beneficial, the senior display ads developer 

in Momondo was asked to create two type of HTML5 ads so performance could be compared 

and measured. These ads will be added to a separate ad groups, which will be called 

“Interactive”. It means that by filtering by interactive ad groups, we will be able to see only those 

ad sets, that contain HTML5 ads.  

 

 

 

 

 

 

 

                                                
35 HTML5 Ads: Inspire Your Creativity with HTML5 Banner Ads. (n.d.). Retrieved from 
https://www.digitaland.tv/blog/5-engaging-html5-ads-inspire-creativity/ 
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4.3.1. Type of ads 

 

In the display department there are six kind of ad types that are being advertised : 

● Responsive ads  

● Display ads  

● Third party ads 

● Text ads 

● Image ads  

● Expanded text ads 

Figure 21. Momondo  Responsive ad 

 

Responsive ads are the type of ads that are dynamically adapting to every ad space that is 

available. “They automatically adjust their size, appearance, and format to fit just about any 

available ad space. For example, your responsive ad might show as a native banner ad on one 

site and a dynamic text ad on another, as it automatically transforms itself to fit precisely where 

you need it to go to meet your advertising goals.”36 

                                                
36 About responsive ads - AdWords Help. (n.d.). Retrieved from 
https://support.google.com/adwords/answer/6363750?hl=en 
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Dynamic responsive ads  

The dynamic responsive ads are also used in Smart Display Campaigns because of their 

flexibility and possible transformations into different ad formats.  

 

Figure 22. Dynamic responsive ads  

 

 

 

Display ads 

Display ads are relatively new in the market. They are used by developing the code in HTML5  

format. Therefore they require a developer that know how to produce them. “HTML5 Ads are 

like mini web pages and require multiple file types to create the ad display and ad features. These 

files need to be packaged in a way that optimizes load performance and reduces the time it takes 

to display the ad. However, the ad developers may not know how they can produce a visually 

appealing and interactive ad while making the ad easier to load.” ( IAB, 2017) 



51 
 
 
 

   Figure 23. Momondo Display Ad 

 

 

Third party ads 

 

Third party ads - are those ads that are being delivered using a third party server or network. 

These ads are uploaded through URL’s. The creative is normally hosted on the publisher server, 

which are identified with tags, that are redirected to the server. 

 

 “Third party ad serving refers to the practice of using a third party ad server to deliver an ad 

instead of using the publisher (or network) ad server for uploading ad and configuring  click-

through URLs. The third party ad server may be an agency server which centralizes campaign 

reports or a third party server from an ad technology vendor.” ( Digital Marketing Glossary, 

2016) These ads are visually appealing and moving dynamically by caching user’s attention. 

They could be  used to visualise a specific destination and have a price offer ( see the example)  

or promote different deals  
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Text ads 

 

Text ads are the simplest and oldest type of ads in display advertising. The ad is mainly 

containing the headline and description of the what the company does and what products the 

company is offering. It is expected that text ads (see the example) will disappear rather quickly, 

because they are quite old. Marketing is a very dynamic industry and many new types of ads are 

being developed that looks more appealing. 

 

Figure 24. Momondo Text Ad 

 

 

 

Image ads 

 

Image ads are the static ads that consists of the picture and the text on it. Advertiser is able to ad 

the company’s logo as well as test the “Call to Action”, which means different encourages 

messages such as “Book now”, “Search now” or “Find deals”. 

However this type has been established a while ago and dynamic ads seem to be more appealing 

and eye catching in a comparison with static ads.  

Expanded text ads is the last type of ad Momondo is currently running. Expanded text ads are 

completely identical to the text ads, however the only difference is that the text can be prolonged 
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and that a marketer has an opportunity to describe extensively about the company’s products and 

services. 

Figure 25. Static ads example 

 

 

4.3.2.  Different ad type performance 

 

To evaluate the ad performance it is vital to analyse the metrics that can tell about the 

profitability and ad relevancy in the campaign. Firstly, it is significantly important to see the 

volume of the ad over a period of time. Getting all the ad types from all the different campaigns 

allows to quickly notice overall performance of the ads and see that there are at least two ads 

types that are not getting any impressions and clicks. In the prospecting account the responsive 

ads are the ones that dominate by getting the highest amount of impressions (68 percent)  and 

clicks (85 percent). The second largest amount of volume has the display ads. They are 

accounting for 22 percent of impressions and 11 percent of clicks. The third ad type collects 7 

percent of all impressions, however looking at the amount of clicks, it's evident that people are 

not clicking on the ads and therefore not converting. (See the dashboard below) The remaining 

ad types have a very low volume in traffic and very low percentages of people that see or click 

on the ads.  
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Figure 26. Ad type performance  

 

When looking into the remarketing account, the story is slightly different. More than 50 percent 

of the impressions account for the display ads, where the responsive ads account for 32 percent 

and third- party 10 percent. Looking at the clicks, it is evident that responsive ads in the 

remarketing account are the most clickable ads and the display ads are accounting for 41 percent. 

The dashboard provides a clear trend for the last 30 days for the top clickable and shown ads. 

This report is a brilliant way to monitor the performance and see which ads are getting the 

biggest exposure and what a marketer should be focusing on. It provides an ability to identify the 

poor performing ad types and where the main focus should be directed towards. However, since 

the main ad type players are display ads that are receiving a high impression share but lower 
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amount of clicks in comparison with responsive ads , it could be expected that cost per click will 

be much higher, which is not a positive factor. Therefore it is paramount to look at all the 

essential metrics to analyse the performance. 

 

4.3.3.  Different ad types analyses 

 

Looking at all the different ad types it is noticeable that the display ads are clearly the leaders in 

the dashboard, having the highest share of impressions and cost. Looking at the Average  

                                      Figure 27. Ad type performance dashboard 
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CPC, it is perceptible that the lowest cost per click is attributable to the responsive ads, which is  

1.33 dkk. Display ads have twice as high avg. CPC accounting for 3.42 dkk. The other ad types 

have even more excessive costs for CPC, such as 5,12 dkk for the third party ads that are 

spending 138.682 dkk per month. Looking at the Click Through Rate, the best performing ads 

are display ads with a CTR of 2.67 percent. Normally, the CTR exceeding 0.2 is considered good 

performance, however looking at the CPC, it is evident that clicks are more expensive which 

results in high cost per conversion of 7.16 dkk. The lowest cost per conversion has the text ads 

and expanded text ads, however their spend is really low, consequently they do not have a high 

impact on the overall performance. 

Observing ROAS, it is apparent that image ads has the highest return on the ad spend. 

Nevertheless, the spend is so low that it would not have any influence on performance. The 

display and responsive ads conversion value is 0.96 and 0.97. This suggests that the return on ad 

spend is very high and these two types of ads are the ones that should be monitored. The 

concerning thing regarding the display ads is that spend is almost 3 times higher, however the 

amount of clicks it has received is much less than responsive ads. This clearly indicates some 

kind problem as statically it is very unproportional. This issue here should be investigated and 

analysed in depth. Nevertheless, the overall performance still looks good and ROI seems to be on 

target, however if every thousand of impressions cost (CPM) accounting for 12 dkk, would be 

lower the performance could be seemingly better, leading towards huge savings and profitability. 

The responsive ads have a CPM of 5.19, even of all the spend would be accounted for the 

responsive ads the ROAS would remain the same, however the optimised display ads would be 

outperforming all the other ads.  

 

4.3.4. Recommendation  

 

Based on the findings in this study, the following recommendations are aimed to solve the 

difficulties and attribute time towards the most important matters. Considering that responsive, 

display and third party ads together are spending more than 1 million dkk per month, all the 

attention and optimisations should be concerning these ad types. The other three ad types have a 
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very low share in spend and almost no impact, meaning it is irrelevant to keep focusing on those. 

In the performance evaluation it is a duty to ensure that all the targets are achieved and that every 

piece of work put into the ads are measurably relevant. However in this case, three ad types out 

of six , are accounting for more than 95 percent of all cost, where the other three do not justify 

the time that should be spent and optimised for those.  

 

 

From all the collected data and the analyses that have been made the conclusions are to stop 

running text, expended and image ads, since the spend and time spent on optimising and 

developing new ads is not worth it. Looking at the performance of the display and third party ads 

suggests a further investigation into why the CPC’s are higher than it shall be, as these ads are 

dynamic therefore they do possess a huge potential in the future. On the number of factors, if this 

issue will not be resolved, it will hinder effective ad performance, where the biggest loss will be 

profitability in the company.  

Further analysis will examine the interactive ad groups that will examine the performance of the 

third party ads and their low performance. 

 

4.4. Feeds Analysis 

 

Dynamic feeds for remarketing delivers relevant display ads based on products or services users 

have viewed on Momondo’s website. The products and services such as flight booking, hotel 

booking, are dynamically selected and the data used to fill these ads comes from a feed provided 

by the Momondo products portfolio and they manage the dynamic display ad feed. The feeds are 

a database with relevant information about Momondo’s products and services. Such information 

may include attributes like item title, item category, image URL, destination URL and others. 

AdWords makes it possible to keep Momondo’s feed updated with fresh data about their 

products and services using the business data section in Momondo’s account to create new 

dynamic remarketing campaigns.  
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Figure 28. Feed report 27 August 2017 - 25 September 2017 

 

 

AdWords will automatically create a feed placeholder as different industries sell products and 

services with particular characteristics each business type has a specific set of attributes that 

should be provided through the feed. The items approved are ready to serve as dynamic 

remarketing ads to keep Momondo’s products and services information fresh so the dynamic ads 

are accurate and relevant to the customer. Generated new versions of Momondo’s products feed 

are uploaded into business data and in case the data changes very frequently it can also manage 

the feed data through the AdWords. 
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On the selected period (see Figure 28) it can be seen that the feed campaigns have generated 

31.500 clicks, over 19,8 million views with the CTR of 0,2 percent , that has resulted in all the 

campaigns over 9,900 transactions with a very healthy ROAS of 64,98 percent . 

The cost per click - CPC of these feed campaigns is 6.21 dkk and an overall cost per transaction 

of 19.84 dkk for each. In conclusion, the feed campaigns are performing due to their nature of 

dynamic products such as flights redirects and flights searches, are converting at an optimum 

level and a conversion rate rising steady with 1.8 percent. 

 

4.5. Interactive ad groups vs Generic ad groups 

 

In Google AdWords Momondo can promote its products  with different ad types which includes 

video ads, image ads, text ads and more. Each format has its own benefits whether is the 

affordability of using text ads or creating user experiences using the right color pallet in an 

interactive ad.  

Interactive ad groups means that people can interact with the banners,  they can type something 

in the banner or manually set a preferred budget using the interactive bar. They are much more 

difficult to make and require a lot of time from the back end developers team to make them 

work.  Momondo’s intention in adding interactive elements to static ads is to create opportunities 

for viewers to engage with its brand before their landing to their main website. The main purpose 

of using interactive features in ads is achieving specific advertising goals such as product 

purchase or visit to the website.  
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          Figure 29. Screenshot  for Interactive ads September 19, 2017 - October 18, 2017 

 

 

 Generic ads are general ads that do not interact with the customer, require less time from the 

staff to create, therefore an increased number of ads on different topics, keywords and target 

groups will be required. 
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              Figure 30. : Generic Screenshot for ads September 19, 2017 - October, 18 - 2017  

 

Compared the two of them, it can be seen that Generic ads due to multiple campaigns and ad 

groups have a higher number of clicks 820.000 clicks vs 456.000 and a higher CTR 0.9% vs 

0.1%  compared with Interactive ads. The biggest difference is in the CTR statistical raise, while 

for generic ads the raise has been a steady 19.4% the interactive ads have a huge 61.8% increase 

in CTR. This concludes the fact that even if it takes more time to develop, interactive ads have a 

higher rate for clicks that generic ads. 
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In the same time, the generic ads have a decrease in costs by 30% while interactive ads have 

decreased in costs 53% which means that interactive ads are spending less from the allocated 

budget. The CPC rate has been 0.99dkk for generic ads in the selected timeframe 19 sept 2017 - 

18 Oct 2017 while interactive ads are being more costly due to their nature and real-estate used 

on website up to 3.57dkk.  

In conclusion, interactive ads are more difficult to create and require more time and expenses 

from the behalf of the company, but the return of investment is steady compared with generic ads 

that are easier to create but need multiple campaigns, segments for products and targeting lists to 

satisfy the ROI demands. 

 

4.6. Seasonal ads vs Generic ads 

 

In order to take advantage of specific holidays in spring, summer, autumn or winter Google 

AdWords offers the possibility of creating seasonal campaigns for businesses to promote 

products and services online and maximize the return of investment. 

Momondo had recently started to use seasonal ads around the autumn season 2017 on 18th of 

September with the scope of reaching customers who are most interested in what Momondo 

offers. As seasonal ads are a new way for Momondo to maximize the ROI by increasing 

transaction and gain new customers, it is of an increased interest for this paper in comparing 

these seasonal ads with the all year used generic ads in order to gain good insight into the 

performance of both types on a common running period of time September 18, 2017 until 

October 17, 2017.  
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Figure 31.  Seasonal ads performance between 18 September - 17 October 

 

 

For the following analysis the number of clicks from seasonal ads and the number of clicks from 

general ads will be compared together with the CTR which represents the click through rate 

ratio. The CTR will show how often people who have seen the Momondo seasonal and generic 

ads in the given period of time ended up clicking them. The number of clicks received by the ads 

will be with approximation divided by the number of times the ads were shown using the 

following form :clicks ÷ impressions = CTR  
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     Figure 32. Generic ads performance between 18 September - 17 October 

 

For this comparison it has been chosen the Seasonal ads in the form of text from all campaigns 

available in Denmark, and the generic ads in text form in Denmark. 

The seasonal ads target season products and packages while generic ads target an overall client 

database between 18 Sept 2017 and 17 Oct 2017. 

The generic ads have a performance of 7100 clicks, and a CTR of 0.9% compared to the seasonal 

have received 510 clicks and a CTR of 0.3%. Although the conversion story is different, the 
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generic ads are bringing 222 transactions and the seasonal 162 transaction with a spent of similar 

cost per transaction and CPC of 1.2 dkk. 

 

 

By analysing the two dashboards it can be concluded that the generic ad group bring more visits 

and clicks and a higher CTR, the seasonal ad group expenses are much smaller with only 510 

clicks but the number of transaction is almost similar, a third of the clicks have converted in 

seasonal campaigns compared to generic ones. 

Based on the analysis above, it can be concluded with approximation that more than 1 out of 5 

have made a transaction during the time period of autumn season in comparison with the results 

for generic ad groups where 1 out of 35 have made a transaction. From these result it can be 

concluded that the conversion is 7 times bigger using seasonal ads. 

 

4.7. Device performance analysis in Denmark 

 

In order to take action from these insights, the paper has to analyse the current extracted data on 

different sets. Device performance will bring relevant insights into the devices that have been 

used on the website paired with the conversion rate and time segmentation which will shed new 

light into the correct timeframe where most of the conversions occur. 

With the help of Google Analytics we fetched two data sets files: one representing the device 

category of the Danish users of Momondo using desktop, phone and tablet and the second dataset 

representing the hours at which the Danish users are interacting with Momondo ads. The csv. 

files were uploaded then in the visualization software Tableau for further analysis. 

The pie chart from Figure 33  represents the devices that have been used combined the 

maximum number of conversions within Momondo. It is clear that the top devices used are 

desktop based compared to mobile and tablet on Momondo website based on Denmark as a 

country. 

As a timeframe the report has chosen as parameters the dates 20 September 2016 until 20 

September 2017. One year of results will give a perfect average of conversions not taking into 
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account the season sales and season customer needs - on an overall analysis the entire year will 

give an all around overview. The pie chart graph is an ideal report for understanding how well 

Momondo’s website is optimized for different devices . 

 

Figure 33: device segmentation by category timeframe 20 September 2016 - 20 September 2017  

 

 

For the pie chart representing the device segmentation by category  it was chosen a timeframe of 

one year from 20th of September 2016 until 20th of September 2017 . In Figure 33 it can be seen 

that the main device from which users purchase Momondo’s products and services is the desktop 

platform. This is followed by mobile, while the smallest number of users are on tablets.  
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Figure 34-  device category by hour  timeframe 20 September 2016 - 20 September 2017  

 

Figure 34 is represented by a horizontal bar graphic. The 24 hours in a day show combined with 

devices the peak hours for conversion within Momondo. It is clearly shown that the top peak 

conversions happen between 19:00 and 21:00 over the Momondo website based on Denmark as a 

country. 

As a timeframe the report has chosen as parameters the dates 20 September 2016 until 20 

September 2017. One year of results will give a perfect average of conversions not take into 
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account the season sales and season customer needs - on an overall analysis the entire year will 

give an all around overview. 

 

For the visualization of the analysis of the device segmentation by category and the device 

category by hour, Tableau software was used. The pie chart graph shows the desktop as being the 

main platform used to purchase products and services from Momondo’s website, followed by 

mobile phones and tablets.  

In the conclusion from the analysis we can gather the insight that most of the transactions occur 

between the timeframe of 19:00 and 21:00 included, and using Desktop as the main platform for 

purchases. 

In order to reach the maximum ROAS the main target group is formed of users that purchase 

between 19:00 and 21:00 on desktop, in Denmark for Momondo.  
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5. Conclusion 

Big data has become highly prevalent in organization’s day-to-day activities. Momondo is using 

Google AdWords in its display departments because it is one of the top advertising systems in 

the world. Some of its capabilities are viewing the ad’s geographic performance to better 

understand how ads are doing in different locations. 

Google Analytics is widely used by companies to learn what people do after clicking their ads, 

whether the ads are interactive, seasonal or text. 

Momondo is using Google Analytics and AdWords together for learning about what their 

customers do on Momondo’s site after clicking their ads. This information is used for improving 

customers' experience, which in turn can help increase conversions (like sales and signups) and 

their overall return on ad spend (ROAS). 

To help measure the AdWords ROI, Momondo needs to track conversions, actions that they want 

their customers to take on the website after clicking Momondo ads such as a purchase, sign-up, 

or download. The measurement of ROI was chosen for this thesis because ROI is typically the 

most important measurement for advertisers as it shows the real effect that AdWords has on a 

business. 

This thesis has followed on the Cioffi-Revilla data mining methodological process  with the 

purpose of identifying informative patterns. The data analysis process started with: formulating 

the research questions, selecting the source of the raw data, gathering the data, pre-processing, 

analysis of the data and communication of the results. 

In 2017, April, Google has launched Smart Display Campaigns, that are focusing to automate the 

display campaigns performance and bring better results by using machine learning algorithm. 

For the analysis part the campaign was run 30 days in order to gather enough data. The test 

period was run from the 27th of August until 25th of September comparing it with the previous 

period of the last 30 days. The findings shows that the performance of Smart Display Campaigns 

has significantly improved. By looking at the clicks, it can be seen an increase by 8 percent 

compared with the last period, meaning that more people have been clicking on the ads, which 

could mean that there might be some changes in the competition and the ad has became more 

relevant. 
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The “Non smart” display campaigns are those that are not using machine learning. Instead, the 

marketer is manually optimising all the bidding strategies, targeting audiences, placements, ad 

groups and the creative. 

The analysis on “non smart” display campaigns was conducted during the same period of time as 

the Smart Display Campaigns with a comparison for the last 30 days. 

The display department in Momondo is recommended to optimize using machine learning and 

give it the necessary data for adjusting and make the smart campaigns more efficient.  

For Momondo the adoption of Machine Learning is accelerating fast due to better results. The 

ability of machines to learn from data and apply learning to solve real problems is being used to 

cut down on costs for developing the ads at an unprecedented pace.  

Momondo’s team has the ability to consume detailed data to constantly review the two main 

types of products hotels vs. flights, and adjust data and behaviors. Once a campaign is trained 

from a full set of data sources and optimised in the first 100 conversions with a minimum of 30 

days, it can identify the most relevant goals, limiting long and complicated integrations and 

allowing for focused feeds from each campaign therefore increasing ROAS.  

The adaption from Momondo with machine learning implementation within the display 

department can identify relevant data makes has the ability to act in real time in order to improve 

the quality of the ads and increase the ROAS.  

Momondo’s Smart Display campaign marketing represents one of the most relevant arenas 

where machine learning can be applied for more transactions from pulling customers and 

retargeting them on the right behavior.  

 

Ad type performance analysis followed different types of ads the display department at 

Momondo is using for the promotion of the website. One of the most common display ads are 

containing various images, however, more and more ads are becoming dynamic, which can 

interact with a user. Six types were used for this analysis: Responsive ads , Display ads, Third 

party ads, Text ads, Image ads and Expanded text ads. The six ad types were analysed using the 

metrics that can tell about the profitability and the ad relevancy in the campaign. 
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The results shows that in the the prospecting account the responsive ads are the ones that 

dominate by getting the highest amount of impressions ( 68%)  and clicks ( 85%). The second 

largest amount of volume has the display ads. They are accounting for 22% of impressions and 

11% of clicks. The third ad type that collects 7% of all impressions, however looking at the 

amount of clicks, it's evident that people are not clicking on the ads and therefore not converting. 

The remaining ad types have a very low volume in traffic and very low percentages of people 

that see or click on the ads.  

The feeds were analysed on a 30-day timeframe August-September 2017. The result of the feed 

campaigns analysis showed that these campaigns are are performing due to their nature of 

dynamic products such as flights redirects and flights searches, are converting at an optimum 

level and a conversion rate rising steady with 1.8%. 

The feed campaigns have generated 31.500 clicks, over 19,8 million views with the CTR of 

0,2% , that has resulted in all the campaigns over 9900 transactions with a very healthy ROAS of 

64,98% . 

The cost per click of these feed campaigns is 6.21 dkk and an overall cost per transaction of 

19.84dkk for each. In conclusion the feed campaigns. 

For the interactive vs generic ads analysis, the number of clicks, CTR and CPC were compared. 

The results showed that the generic ads due to multiple campaigns and ad groups have a higher 

number of clicks 820.000 clicks vs 456.000 and a higher CTR 0.9% vs 0.1% compared with 

Interactive ads. 

The biggest difference is in the CTR statistical raise, while for generic ads the raise has been a 

steady 19.4% the interactive ads have a huge 61.8% increase in CTR. This concludes the fact 

that even if it takes more time to develop, interactive ads have a higher rate for clicks that 

generic ads. 

 The interactive ads are more difficult to create and require more time and expenses from the 

behalf of the company, but the return of investment is steady compared with generic ads that are 

easier to create but need multiple campaigns, segments for products and targeting lists to satisfy 

the ROI demands. 
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Momondo had recently started to use seasonal ads around the autumn season 2017 on 18th of 

September with the scope of reaching customers who are most interested in what Momondo 

offers. 

In order to get insight into the performance of both types – seasonal and generic ads, a common 

running period of time September 18, 2017 until October 17, 2017 was used. The results of the 

comparison analysis between the seasonal vs. generic ads showed that while the generic ad group 

bring more visits and clicks and a higher CTR, the seasonal ad group expenses are much smaller 

with only 510 clicks but the number of transaction is almost similar, a third of the clicks have 

converted in seasonal campaigns compared to generic ones. 

Therefore, it can be concluded with approximation that more than 1 out of 5 have made a 

transaction during the time period of autumn season in comparison with the results for generic ad 

groups where 1 out of 35 have made a transaction. From these result it can be concluded that the 

conversion is 7 times bigger using seasonal ads. 

  

While the other different microanalysis were visualized and analysed in beta version of Google 

Data studio, for the analysis of the device segmentation by category and the device category by 

hour, Tableau software was used. The pie chart graph was used to represent the segmentation of 

devices during a timeframe of one year from 20th of September 2016 until 20th of September 

2017 shows the desktop as being the main platform used to purchase products and services from 

Momondo’s website, followed by mobile phones and tablets. 

In the conclusion from the segmentation by device and hour analysis we can gather the insight 

that most of the transactions occur between the timeframe of 19:00 and 21:00 included, and 

using Desktop as the main platform for purchases. In order to reach the maximum ROAS the 

main target group is formed of users that purchase between 19:00 and 21:00 on desktop, in 

Denmark for Momondo. 

  

 The broad techniques and the lessons learned from this research are general and can be applied 

on a similar dataset though the exact comparisons in our research may not be applicable on a 

different content provider’s data. 
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6. Future work  

 

The research in this paper suggests various possibilities for future work for the Display 

department at Momondo with the main objective of using the right ads and metrics to increase 

ROI. We present a few research directions below that may be good for a more detailed and 

precise future work:  

 

Taking into consideration that Momondo recently implemented new ways of targeting customers 

and promoting its services this paper analysed data mostly on a 30 day timeframe. For future 

work we recommend to analyse data on a larger timeframe for a more precise result. 

 

For an extensive overview the  device performance analysis and the device category by hour 

analysis can be run on comparison between Denmark and other countries where Momondo is 

active  In order to take action from valuable insights, a future research should analyse extracted 

data on different sets on multiple data identifiers beside device and hour segmentation. To future 

work it can be added as a valuable identifier the conversions which will signify the number of 

purchases done by a customer and the gender segmentation which will analyse who are the 

decision makers gender based.  Adding the conversion and gender assignation to the already 

existing data identifiers device and time will give a full profile description of Momondo’s main 

target group.  
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