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I 

ABSTRACT 

Revenue management is a thoroughly researched field of study and it is widely used in 
several different industries. The Revenue Management Department at the airline SAS 
(Scandinavian Airline System) serves to maximise the profit of the company’s flights. At 
their disposal they have a number of tools, which use KPIs (Key Performance Indicators) 
as a measurement. The KPIs are used in prognosis to determine future initiatives, and to 
analyse and verify results. SAS does not know if the KPIs they focus on to measure 
performance are the most relevant for optimisation of revenue for their flights. In an 
attempt to simplify the use of SAS’ optimisation system we have performed a correlation 
analysis on a set of selected KPIs and assessed the influence relationships between these 
KPIs, in order to identify pivotal KPIs. Furthermore, we have researched origin-
destination control and the network effect to broaden the scope of the investigation. We 
have presented the work and the results in this thesis. The correlation analysis was 
performed using data, spanning a two-year period, for domestic flights (within Sweden) 
provided by SAS. The results of the analysis showed that the assessed KPIs could be 
divided into three groups; within each group the KPIs are closely correlated. As a result, 
we concluded that to focus on one KPI in each group should be adequate for evaluating 
performance. The three pivotal KPIs are revenue passenger kilometre, cabin factor and 
revenue per available seat kilometre. We have recommended SAS to continue working 
with origin-destination control and that the pivotal KPIs should be used as a measurement 
for the network, as well as measurements such as net leg revenue. Additionally, we have 
suggested that SAS conducts equivalent or similar analyses in other suitable areas to 
identify or confirm pivotal KPIs. 
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DEFINITIONS AND GLOSSARY 

In this document, the following definitions, acronyms and abbreviations apply: 

4XNG   4Excellence Next Generation 
AGH   Ängelholm Helsingborg Airport 
ARR   Average Room Rate 
ARN   Stockholm Arlanda Airport 
AS   Available Seats 
ASK   Available Seat Kilometre 
BF   Booking Factor 
CASK   Cost per Available Seat Kilometre 
CF   Cabin Factor 
COST   Cost 
DDL   Det Danske Luftfartselskab A/S 
DNL   Det Norske Luftfartselskap A/S 
EBIT   Earnings before Interest and Taxes 
ECTS   European Credit Transfer and Accumulation System 
FSNC   Full Service Network Carrier 
GOT   Göteborg Landvetter Airport 
HR   Human Resources 
KLR   Kalmar Airport 
KM   Kilometre 
KPI   Key Performance Indicator 
KRN   Kiruna Airport 
LCC   Low Cost Carrier 
LLA   Luleå Airport 
MIS    Management Information System 
MMX    Malmö Airport 
Net Net Amt SEK  “The prorated net amount on coupon level, deducted by standard  
   commission” (Terminology, 2011) 
NLR   Net Leg Revenue 
ODRMS  Origin and Destination Revenue Management System 
OSD   Åre Östersund Airport 
PAX   Passengers 
RASK   Revenue per Available Seat Kilometre 
REV, REVENUE Revenue 
REVPAR   Revenue Per Average Room 
REV/PAX  Revenue per Passenger 
RNB   Ronneby Airport 
RPK   Revenue Passenger Kilometre 
SAS   Scandinavian Airlines System 
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SEK   Swedish Krona, Currency of Sweden 
SDL   Sundsvall Timrå Airport 
SFT   Skellefteå Airport 
SILA   Svensk Interkontinental Lufttrafik AB 
SPSS   Statistical Product and Service Solutions 
Star Alliance  SAS in alliance with other airlines 
TRAST  Traffic Statistics 
UME   Umeå Airport 
VBY   Visby Airport 
YIELD  Revenue in relation to Revenue Passenger Kilometre 
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1 INTRODUCTION 

The introducing chapter consists of a brief introduction to revenue management and key 
performance indicators, as well as an account of the thesis problem. Furthermore, 
delimitations for the thesis are stated in this chapter and the materials and methods used 
for the project are presented and analysed. Finally, the outline of the report is presented. 

Revenue Management is a practice, used in several industries, with the aim to sell “the 
right product, to the right customer, at the right time, at the right price” (Jones T. et al., 
2012). KPI, acronym for Key Performance Indicator, is generally used in economics as a 
measurement and management of control for future initiatives (Holmström N., 1999). In 
revenue management the KPIs can be used as a measurement in prognosis to determine 
future initiatives and to analyse and verify results (Rudeklint H., 2013b). 

During the last ten years, the airline industry has encountered new demands due to the 
liberalisation of the industry. At the moment, SAS, Scandinavian Airlines System, is 
streamlining the company and is working hard to reach its targets with the strategy 4XNG 
(4Exellence Next Generation) (SAS Group, 2013a). 

The client, SAS Revenue Management, is one of the departments within SAS 
Commercial. Essentially, the department’s mission is to maximise the revenue of the 
company’s sold flights. At their disposal they have a number of tools that use KPIs as a 
measurement in prognoses, analyses and reports (Rudeklint H., 2013b). 

1.1 Research Problem 

Generally, there are no clear directives as to how performance should be measured in 
order to optimise revenue based on the dynamics of an airline network. The client is 
unsure of how to use all of the KPIs they have access to, and there are no strict guidelines 
as to how the KPIs should be interpreted at the department. 

1.2 Problem Formulation 

The purpose of the thesis is to examine a set of KPIs, and the correlation between the 
KPIs, used within SAS’ revenue management system. This is to be done so that the client 
knows what KPIs to focus on, in order to easier evaluate the profitability of different 
flights. 

By identifying a number of pivotal KPIs, and the relationships between all of the KPIs 
included in the investigation, this thesis will hopefully contribute to a better 
understanding and a more efficient usage of the optimisation system that helps to 
determine ticket pricing for SAS’ flights. 
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1.3 Delimitations 

During the process of this thesis delimitations have been set for practical reasons, or out 
of necessity, in order to maintain or improve the quality of the thesis. 

The amount of time allocated to the bachelor thesis represents 16 ECTS-credits 
(European Credit Transfer and Accumulation System). 

SAS has plenty of KPIs. To simplify the thesis work, a couple of those KPIs are selected 
based on the literature study and conversations with the client. Further motivation 
supporting the selection of KPIs can be found in chapter 5.1.  

1.4 Materials and Methods 

The Theoretical Frame of Reference is fundamentally a literature study, with the addition 
of interaction with the client and a couple of interviewees. The different descriptive parts 
of the thesis are included for the purpose of providing the reader with a relevant 
understanding of the task. 

The primary sources used for the client presentation are produced by SAS or Star 
Alliance (SAS in alliance with other airlines). The other parts of the literature study are 
based on publications and research articles. Other sources, found on the Internet, are also 
used to a certain extent but only for a few small additions. 

In the interviews, open-ended questions were used to let the interviewees express 
themselves freely and to not restrict their answers.  

The KPIs used for analysis in this thesis are selected based on findings in the literature 
study, as well as in discussions with the client. The method for the assessment of 
relationships among KPIs is partly based on the research article “A Method for Assessing 
Influence Relationships among KPIs of Systems” from 2012. Other methods for assessing 
relationships between KPIs were researched, such as regression analysis. However, 
correlation analysis was deemed suitable for the task and the specific analysis chosen, the 
Pearson Product Moment Correlation Coefficient, seemed to suit the purposes of this 
thesis very well. 

The client provided the data for the analysis. To help process the data into a suitable 
format, the application Kutools for Excel was used. Pearson Product Moment Correlation 
Coefficient was used, in Excel, to assess the relationships between the different KPIs. 
Following the analysis in Excel another program was used, SPSS (Statistical Product and 
Service Solutions), to confirm the results of the correlation. In SPSS, another Pearson’s 
correlation was performed on all of the data and then compared to the previous results. 
Furthermore, a test of statistical significance was performed on the data using SPSS. 
Initially, the plan was to also conduct a sensitivity analysis on relevant data, but it was 
later considered redundant for the task. 
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1.5 Analysis of Sources 

The main sources used for the thesis are files of data and information delivered by the 
client, as well as interactions and a dialogue with the client. The data and information are 
assumed to be accurate since it has been acquired from the client and presumably the 
client does not have any interest in sharing misleading material. 

For the part of the literature study concerning the client, SAS along with Star Alliance are 
the two main sources. The information used is shared on their official websites and 
deemed credible even though the websites are meant for commercial use and are most 
likely developed so as to project the companies in a good light.  

The research articles used are selected from articles found at online libraries. The selected 
articles, as well as additional publications, represent reputed and established institutes. It 
is taken into consideration that research articles and publications can be angled. Still, 
these are considered reliable.  

Other frequently used sources are either taken from companies that work with revenue 
management somehow or from course literature that mentions key performance 
indicators. 

Media reports and a blog have been used in the research for this thesis. However, the 
information has been viewed critically and verified by several other sources. Moreover, 
the information was used to a very small degree in this thesis. 

The interviewees are considered trustworthy since they are conducting the interviews in 
their professional roles, representing their companies. 

1.6 Outline of the Report 

After the introduction the report is divided into three different parts: background, 
implementation and outcome of the thesis.  

The report starts off with a client presentation in chapter 2, followed by a theoretical 
frame of reference in chapter 3. The client presentation provides a glimpse into the 
company. The information presented in the theoretical frame of reference is based on a 
literature study. It includes a description of KPIs and revenue management, as well as a 
method to assess influence relationships among KPIs and a presentation of the correlation 
analysis used for the thesis task.  

The following part of the report consists of chapter 4 and 5, providing the reader with 
information regarding the implementation part of the thesis. Chapter 4 provides a brief 
description of how revenue management is used at SAS. Chapter 5 presents and describes 
the selected KPIs and a mapping of these KPIs. Furthermore, the chapter describes the 
performed correlation analysis. 
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Thereafter, the results of the task are presented in chapter 6, and in chapter 7 the results 
are analysed. Furthermore, the task, methods, implementation and results are discussed in 
chapter 8. Finally, the conclusion of the thesis and recommendations for the company and 
future initiatives are stated in chapter 9. 

The references are found in the end of the report, followed by five appendices.  

NB: A list of definitions is found in the beginning of this report. 
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2 SCANDINAVIAN AIRLINES SYSTEM  

The chapter presents the client SAS, Scandinavian Airlines System. It includes an 
overview of the structure of the company, their historical background, their vision, 
mission and strategy, as well as a short review of SAS’ economic situation and the on-
going trends in the airline industry. 

SAS was founded during the post-war period in 1946 by three airlines in Denmark, 
Norway and Sweden: Det Danske Luftfartselskab A/S (DDL), Det Norske 
Luftfartselskap A/S (DNL) and Svensk Interkontinental Lufttrafik AB (SILA). In 1951, 
the three national airlines formed SAS Consortium.  

SAS is based in Scandinavia, and offers flights to Europe, the USA, Asia and the Middle 
East (Star Alliance, 2013a). SAS’ vision is to “be valued for excellence by all 
stakeholders”, and their mission is to “provide best value for time and money whatever 
the purpose of their journey” (SAS Group, 2013b). 

SAS is a FSNC (Full Service Network Carriers) (SAS Group, 2013b). A network carrier 
is traditionally a “national airline”, e.g. British Airways, Lufthansa and SAS. These 
airlines sell connecting flights and fly on, more or less, traditional world-wide networks. 
SAS is an anomaly, serving the needs of the three ownership countries, with mainly 
domestic and interior connections. The unique network has made SAS more vulnerable 
competing with both LCCs (Low Cost Carriers) and other FSNCs (Terminology, 2011). 

 

 

Figure 1 The SAS Group's Business Structure (SAS Group, 2013b; SAS Group, 2014) 

As illustrated in figure 1: SAS is a member of SAS Group. In turn, SAS encompasses 
Blue1 Oy, SAS Cargo, Ground Handling, and Technical Maintenance (SAS Group, 
2013b; SAS Group 2014).  

The company is divided into four different core areas; Commercial, Sales & Marketing, 
Operations and HR (Human Resources) & Communication. SAS Revenue Management 
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is one of the departments within SAS Commercial. They focus on commercial 
responsibilities, such as pricing and optimisation of passenger revenues (SAS Revenue 
Management, 2013). 

The airline industry has gone through a major change over the last decade. The industry 
has changed from a regulated sector; where international flights were based on bilateral 
consensus, to a liberalised business in Europe. The liberalisation is a growing trend on a 
global scale. The rise of new airlines and LCCs pressure the existing FSNCs (SAS 
Group, 2013a). 

In 2012, crisis erupted within the company, and the media reported about a possible 
bankruptcy. SAS Group relaunched their one-year old strategy as the action plan 4XNG 
(4Exellence Next Generation) to reach their targets and streamline the company (GP, 
2012). 

4XNG aims to reach excellence in four cornerstones by 2015; Commercial Excellence, 
Sales Excellence, Operational Excellence and People Excellence. About half of the 
measures have been implemented in the four cornerstones, so far, with a positive 
outcome. The remaining challenges are divided into three different areas: 
costs/flexibility, liquidity and equity (SAS Group, 2013a). 

SAS’ legacy as well as geographical allocation in three different countries has resulted in 
an expensive and inflexible structure. In 2012, SAS, along with their flight crew unions, 
signed new collective agreements (involving salary, employment terms and pension 
plans) for their pilots and cabin crew in order to increase productivity and to reduce 
negative effect on equity. Another measure taken, by SAS Group, to cut costs is 
centralisation and streamlining of the administration. The number of employees will be 
reduced and the functions will be centralised to Stockholm. Some functions will be 
outsourced to increase flexibility in the cost structure. The operational fleet will be 
enhanced by simplifying it, through leasing and introduction of production bases for the 
medium-haul aircraft types. Furthermore, SAS Group will evaluate the possibility to 
release value from their aircraft portfolio and through divestment of assets including e.g. 
the airline Widerøe and Ground Handling (SAS Group, 2013a). 

2013 has been an intense year for SAS Group. Despite the weak global macroeconomic 
trend, SAS Group has delivered positive earnings for the full year; the EBIT (Earnings 
before Interest and Taxes) margin was 3.3 %. During the year, SAS Group’s financial 
position has strengthened; the company has unlocked 2.8 billion through sales of assets, 
e.g. Widerøe. Moreover, SAS will launch 43 new routes in 2014. However, due to the 
weak market conditions SAS Group expects that the financial targets for the fiscal year of 
2014/2015 will not be reached until 2015/2016. Overall, SAS Group has adapted to meet 
the changing and intensified competition in the industry and started its journey to become 
a long-term profitable company (SAS Group, 2014). 
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3 THEORETICAL FRAME OF REFERENCE 

In revenue management, key performance indicators are used as a measurement in 
prognoses, analyses and reports (Rudeklint H., 2013b).  

This chapter provides a general understanding regarding key performance indicators 
and revenue management. Commonly used key performance indicators in FSNCs and 
LCCs are presented. Origin-destination control, an area within revenue management, is 
investigated. There is also a brief look into revenue management in other industries.  

Lastly, studies to provide fundamental theory regarding the methods used in the 
implementation, to assess the level of influence among key performance indicators and a 
suitable correlation analysis, Pearson’s correlation analysis, are presented. 

3.1 Key Performance Indicators 

The acronym KPI will be used instead of Key Performance Indicator. 

KPIs are generally used in economics as a measurement and management of control for 
future initiatives and periods, e.g. “How is the company doing?” The KPIs can, in detail, 
present different aspects of results, interesting to both the company and investors. In 
business, there are a couple of standardised and frequently used KPIs for profitability, 
liquidity and solidity. There are also specific KPIs for different industries. The KPIs 
reflect the company’s economic situation and development and can be used in most types 
of industries. The KPIs, standardised or for specific industries, are used in annual reports 
and can be used to analyse the company’s financial health, this is relevant information to 
investors. Traditionally, financial advisers evaluate and analyse the KPIs for profitability, 
liquidity and solidity, with focus on the profit-driven KPIs, such as interest rate and 
revenue. Those measures represent the results in relation to the company’s invested 
resources (Holmström N., 2009).  

Businesses using revenue management have a couple of characteristic KPIs, the airline 
industry has their own KPIs as well (Blomberg F., 2013). Basic measurements in the 
airline industry are ASK (Available Seat Kilometre), RASK (Revenue per Available Seat 
Kilometre), CASK (Cost per Available Seat Kilometre), RPK (Revenue Passenger 
Kilometre), cabin factor and yield (American Airlines, 2013). For further information 
regarding the airline KPIs, see table 2 in chapter 4.2. 

Demydyuk (2011) investigates KPIs used in the airline industry. In her analysis and 
empirical tests she used a sample of KPIs collected from five years of data for 27 
companies. She used two models to evaluate KPIs, both characterising the performance 
of an airline and its significance in measuring profitable performance. One model was 
based on seats or passengers (profit-driven) and the other on passenger-kilometres (cost-
driven). She also developed clusters based on the different regions, business models 
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(FSNC vs. LCC) and financial performers (high-performers vs. low performers). The 
implementation consisted of a correlation analysis for both the models and clusters. In the 
empirical testing, she used regression analysis for the KPI models. 

According to Demydyuk (2011), cost-driven allocations get a lot of focus due to the 
traditional accounting mind-set due to a need for cost savings. To consistently apply 
profit-driven KPIs, generally leads to better financial performance than focusing on cost-
driven KPIs or a combination of the two. In particular, findings in the investigation 
indicate that operating profit per passenger or per passenger-kilometre are the most 
significant indicators for airline profitability. Those indicators explain how the airline 
performs financially, better than the classical indicators: revenue, cost and cabin factor. 

3.2 Revenue Management  

Revenue management is a practice used in certain businesses for determining pricing and 
product to achieve maximum revenue. A short and concise way to describe revenue 
management is: 

“Selling the right product, to the right customer, at the right time, at the right price” 
(Jones ,T. et al., 2012). 

The practice is relevant in markets where different types of consumers exist and demand 
varies considerably depending on different factors; markets such as the travel industry 
(IdeaS, 2005). Revenue management has become an essential part of airline operations 
due to the complex situations surrounding airplane fares. Revenue management was 
developed from what is called yield management. Yield management serves to maximise 
the revenue yield of a company by looking at the combination of the volume of activity 
and the selling price of that activity. Revenue management and yield management are 
easily confused as revenue management also looks at the volume of activity and the 
selling price. However, revenue management takes into account costs associated with the 
sale and can therefore be said to be more strategic while yield management can be 
viewed as more of a tactical practice (Jones, T. et al., 2012). 

Up until the 1970s the most commonly researched method for reservations control was so 
called controlled overbooking. Controlled overbooking meant that for every flight more 
seats were sold than were actually available. This was balanced with the help of 
predictions, based on past experience, of how many passengers would not show up for 
boarding when the flight was to depart. This method proved successful, to some degree, 
and encouraged further scientific research into reservations control (McGill, J. I., Van 
Ryzin G. J., 1999). 

In the 1970s, some airlines tried to reduce the amount of unsold seats by offering 
discount fares. A discount fare could mean that if one were to buy one’s ticket a long 
time ahead of the flight date one paid less than full price for that ticket. This presented the 
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airline industry with a new problem to solve, how to determine how many seats could be 
sold at a discount price without a full price seat being lost. In other words, the airlines did 
not want a situation where a flight was fully booked, with a percentage of the seats 
having been sold at discount fare, when there were still potential customers willing to pay 
full price for a seat. 

Due to the dynamic demand on airplane seats (varying circumstances, varying customers) 
it would require a lot of data and research to implement an effective control of discount 
seats. This lead to a theory that as long as the revenue value of discount fare bookings 
exceeded possible future full fare bookings’ expected revenue, the discount fare bookings 
should be accepted. This theory can be seen as the beginning of yield management 
(McGill J. I., Van Ryzin G. J., 1999). 

Throughout revenue management’s existence development of systems has progressed 
from single leg control, through segment control, to origin-destination control. In 1999, 
according to McGill and Van Ryzin, most of the major air carriers, as well as some 
smaller airlines, have some type of revenue management in place. However, companies 
can choose to define revenue management differently and therefore the structure of 
revenue management is not identical in all airline companies (Belobaba P., 2006). 

3.2.1 Origin-Destination Control 

A major difference between the FSNCs and LCCs is that they organise their traffic in 
different models; Hub-and-Spoke and Point-to-Point, as illustrated in figure 2 (Belobaba 
P., et al., 2009). 

Figure 2 Point-to-Point vs. Hub-and-Spoke (Belobaba P., et al., 2009) 

In the Hub-and-Spoke model, a network effect exists. Simply put, a booking on one flight 
can affect another connecting flight or even several of the other flights in the network 
(McGill J. I., Van Ryzin G. J., 1999). To control the network’s capacity, airlines have 
implemented a quantity-based revenue management of multiple resources; commonly 
referred to as origin destination control, network revenue management or network control 
(Talluri K. T., Van Ryzin G. J., 2005). Within SAS, it is referred to as origin-destination 
control, see chapter 4. 
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Both Talluri and Van Ryzin (2005) and Belobaba et al. (2009) point out the positive 
effect that origin-destination control has on revenue. Both articles claim that the degree of 
increase in revenue, when using origin-destination control, is greater when the cabin 
factor is high. Talluri and Van Ryzin (2005) estimate revenue benefits of 1.5-3 per cent, 
while Belobaba et al. (2009) estimate an improvement of 0.3-1.8 per cent. 

Basically, there are three different types of control mechanisms; partitioned booking, 
virtual nesting and bid-price. There are advantages of bid-price control, e.g. its simple 
structure and good revenue performance; on the other hand, it is considered as “unsafe” 
by practitioners and academics (Talluri K. T., Van Ryzin G. J., 2005). 

Talluri and Van Ryzin (2005), as well as Belobaba et al. (2009), state that origin-
destination control is a challenge and that it is difficult to analyse. Both articles call 
attention to the organisational challenge related to origin-destination control. It requires a 
more extensive database with more technical tools and since the system becomes very 
complex, it is hard for one single analyst to control the system. 

According to Belobaba et al. (2009) the airlines lack data and have to manage practical 
constraints when optimising the networks. Generally, reservation systems are based on 
leg/fare data and the airlines do not have access to the historical booking data necessary 
for network optimisation models. 

3.2.2 Low Cost Carriers 

Revenue management is important for the LCCs (Low Cost Carriers) as well. Generally, 
the LCCs’ strategies differ from the FSNCs’ strategies. LCCs use the point-to-point 
model (see figure 2) and focus on low costs. In a comparison between a group of six 
American LCCs and six American FSNCs, LCCs spend significantly less on operations, 
maintenance and passenger service (Belobaba P., et al., 2009).  

A research investigating revenue management in the LCC Ryanair found that the 
company uses time-driven and capacity-driven approaches. When investigating capacity-
driven focus, cabin factor is identified as a main measurement (Alderighi, M. et al., 2012). 
An indicator of the focus on cabin factor for the company is the Head of Revenue 
Management’s Linkedin profile, where he describes his current tasks as follows: 
“Responsible for load factor [i.e. cabin factor] and maximising the yield across 950+ 
routes Ryanair network” (Linkedin, 2013). 

According to an investigation by Demydyuk (2011), based on 12 LCCs from different 
regions, cabin factor is an important measure for the LCCs since they have a thin margin. 
Revenue per seat is not crucial, while number of passengers and operating profit per 
passenger are denoted as having a lot of influence on the profitability. Interestingly, the 
LCC Southwest Airlines focuses on one single KPI: “Flights in the air” (Loomview, 
2013). 
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3.2.3 Revenue Management in Other Industries 

Revenue management is also used in other industries with perishable products, i.e. hotels, 
car rentals agencies, cruise lines and railroad firms (IDeaS, 2005).  

There are differences and similarities between the two industries: airlines and hotels. A 
hotel has one night to compete with; thereby, one frequency. In comparison, an airline 
has plenty of different flights in their network to compete with; thereby, plenty of 
frequencies. The hotel industry works with KPIs equivalent to those used in the airline 
industry: REVPAR (Revenue Per Average Room), Occupancy and ARR (Average Room 
Rate). An essential difference between the industries are the airlines’ complexity due to 
the frequencies, as well as how a change in the network affects the distances used as an 
input in some of the airlines’ KPIs. The airlines’ KPIs are explained in table 1, chapter 
5.1. The hotel industry is moving towards profit management where distribution costs are 
included in the optimisation of revenue (Blomberg F., 2013). 

SJ, the largest train operator in Sweden, compares their own departures with 
corresponding flights on a daily basis. As in the airline industry, SJ focuses on the KPIs 
measuring occupancy, average revenue and SEK (Currency of Sweden) per seat 
kilometre (Brooks Å., 2013). 

3.3 Assessment of Influence Relationships Among Key 

Performance Indicators 

KPIs have causal relationships, with a specified direction from one KPI to another KPI. 
The polarity of the causal relationship is negative when an increase in one KPI may 
cause another KPI to decrease. The degree of influence one KPI has on another varies. 
Some KPIs have no influence on each other; they are independent. Furthermore, causal 
relationships have a rate of influence associated with them. This means that influences 
may not take effect immediately but influence each other “with a certain latency.” The 
effect one KPI has on another KPI may be conditional to assumptions about performance 
levels of other KPIs that affect the latter KPI. In this case, the former KPI is said to be 
“conditional on the assumption that the performance level of the cause KPI is best, as is, 
or worst” (Shrinivasan, Y. et al., 2012). 

3.4 Pearson’s Correlation Analysis 

So far, most of the different aspects of the causal relationships between the KPIs have 
been possible to gather from logical reasoning and simple mathematics. However, degree 
of influence has to be determined by more complex methods. In “A Method for Assessing 
Influence Relationships among KPIs of Service Systems” by Shrinivasan, Y. et al. (2012), 
a correlation analysis method is applied on operational KPIs in order to determine degree 
of influence and confirm previous assumptions regarding the causal relationships 
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between the KPIs. The correlation analysis is performed using Pearson Product-Moment 
Correlation Coefficient. 

Pearson Product-Moment Correlation Coefficient is a numerical indicator of the strength 
and direction of a linear correlation between two variables (University of Strathclyde, 
2013). 

The mathematical formula for calculating the Pearson Product-Moment Correlation 
Coefficient when using a sampling of data is: 

       岫   岻  ∑岫   ̅岻岫   ̅岻√∑岫   ̅岻 ∑岫   ̅岻  

Figure 3 Pearson's Correlation Coefficient (Microsoft Excel, 2013) 

The following explanation of the formula is based on information from University of 
Strathclyde (2013); however, references are made to the formula’s structure in Microsoft 
Excel (2013), see figure 3. 

r denotes the Pearson Product-Moment Correlation Coefficient, which is also known as 
Pearson’s r (see figure 4). However, when running the formula in Excel, r is replaced by 
Correl(X,Y).  

In figure 3: 

x and y represent the sample data for the two variables being evaluated.   ̅and  ̅ are the mean values of x and y. 

The denominator represents the standard deviation of x multiplied by the standard 
deviation of y. 

When calculating Pearson’s r in Excel the formula in figure 3 is applied to each value of 
the variables since Excel can handle data in arrays. However, when not using Excel or 
similar programs for mathematical and statistical handling of data the formula is 
computed as presented in figure 4:   ∑ 岫    ̅岻岫    ̅岻    岫   岻     

Figure 4 Pearson's Correlation Coefficient (University of Strathclyde, 2013) 
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Where Xi and Yi replace x and y,  ̅ and  ̅ replace   ̅̅ ̅and  ̅, and SX and SY are the standard 
deviations of the two variables. 

n represents the number of values for the variables. 

In the formula the difference between the value and the mean of all the values is 
calculated for both variables. These are then multiplied. If both are positive they will 
result in a positive product when multiplied. If both are negative they will also result in a 
positive product. If, however, one of the variables is negative and one is positive the 
outcome will be negative. E.g. if variable x’s value is less than the mean of all the values 
for x and variable y’s value is greater than the mean of all the values for y the product of 
multiplying the two will be negative. The products for all the values of the variables are 
then summed to get a total. The total is then divided by the product of the standard 
deviations of both variables. The result is the Pearson Product-Moment Correlation 
Coefficient (University of Strathclyde, 2013).  

Pearson’s correlation coefficient will always be a value between -1 and +1, where +1 
indicates a perfect positive causal relationship. Values between 0 and +1 indicate a 
positive relationship. A value of 0 indicates no correlation between two variables, so the 
closer the value is to 0 the less correlation between the two variables, i.e. the weaker the 
causal relationship. Likewise, a Pearson’s correlation coefficient of -1 indicates a perfect 
negative causal relationship and values between -1 and 0 indicate various degrees of 
negative relationships. As with the positive relationships, the closer to -1 a value is the 
stronger the negative causal relationship is (University of Strathclyde, 2013). 

Pearson’s correlation analysis will only determine if a linear correlation exists between 
two variables. The result of the analysis will not be accurate if a correlation other than a 
linear correlation exists. Therefore, it is preferable to confirm that the relationship 
between two variables shows a linear trend or no trend after having performed a 
correlation analysis. If another trend, such as an exponential curve, can be seen when 
examining the correlation between two variables, Pearson’s correlation coefficient is not 
a good representation of that particular correlation (UC San Diego, 2013). 
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4 REVENUE MANAGEMENT AT SAS 

To be able to give suitable recommendations to the Revenue Management Department at 
SAS information regarding their revenue management practices has been acquired. This 
chapter describes how revenue management is used in SAS and a detailed description of 
the measurement called NLR, Net Leg Revenue, is presented. 

The department responsible for revenue management at SAS uses a fairly intricate system, 
involving KPIs, in order to determine how to sell “the right product, to the right 
customer, at the right time, at the right price” (Jones T. et al., 2012). Furthermore, SAS 
uses bid-price control, which was described in chapter 3.2.1 (Talluri K. T., Van Ryzin G. 
J., 2005). 

SAS has plenty of KPIs used for prognosis, analysis and follow-up reports. There is also 
a measurement; NLR (Net Leg Revenue), from the system review delivered by the client, 
taken into consideration in this thesis. Overall, the client has provided 15 tools and 14 
reports used by the Revenue Management Department. (Rudeklint, H., 2013a). 

At the department, there are multiple systems that interact with each other and by doing 
so optimise the revenues for all SAS flights, using dynamic pricing. SAS employs several 
people, so called Revenue Managers, to run the systems and help optimise the revenue 
for certain flights since computer systems cannot take everything into account and inputs 
need to be changed in the systems if certain conditions for a flight are changed. The 
Revenue Managers work both tactically with single flights and strategically with long-
term goals. E.g., a tactical decision could be to change the aircraft type to get a suitable 
number of seats.  

  

 

Figure 5 SAS Booking Classes for both Plus and Go (Rudeklint, H., 2013a) 
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At SAS, the problem of determining what the right product is and who the right customer 
is, is handled by the Product Department. In short, SAS offers two products for each 
short-haul flight, SAS Plus and SAS Go. Short-haul flights include domestic flights, as 
well as flights within Scandinavia and Europe. In Figure 5, the different booking classes 
for the two products are displayed. Each class represents a specific price in a pre-
determined price range. The prices, represented by the booking classes, are decided by 
the Pricing Managers. The question of what booking class should be open at which time 
is highly relevant for the employees in the Revenue Management Department. One 
Revenue Manager cannot constantly update the available booking classes for each flight 
that he or she is responsible for, because that would be too time-consuming. The 
previously mentioned system decides what price to set, i.e. which booking class should 
be available, at what time for every flight, through optimisation. The system is called 
ODRMS (Origin and Destination Revenue Management Systems). 

4.1 Net Leg Revenue 

Over the last three decades, the revenue management systems have been developed. As 
mentioned in chapter 3.2, the systems have advanced from simple single leg control, via 
segment control to today’s origin-destination control. An issue known as the network 
effect is present in airline networks. A booking on any leg may block an itinerary that 
includes that leg. The effect can expand in the network. (McGill J. I., Van Ryzin G. J., 
1999). 

SAS’ system ODRMS is used for origin-destination control (also referred to as network 
revenue management or network control, see chapter 3.2.1). To help solve the network 
effect, SAS has a measurement called NLR (Net Leg Revenue). In NLR, the flights are 
divided into single legs and the marginal revenue from each leg is calculated. ODMRS 
calculates the marginal revenue per leg (Rudeklint H., 2013a). 

 
Figure 6 Net Leg Revenue (Rudeklint H., 2013a) 
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As illustrated in figure 6, the marginal revenue for a flight ARN-SDL (Stockholm 
Arlanda Airport - Sundsvall Timrå Airport) is calculated: Total price subtracted by 
displacement cost, for GOT-ARN (GOT is the abbreviation for Göteborg Landvetter 
Airport). The displacement cost symbolises the minimum revenue for selling the trip 
GOT-ARN to another passenger, verified by which passenger classes are available for the 
leg. However, the displacement cost is set to nil as long as the other fare-stage’s 
prognosis does not indicate that the flight will be fully booked. The higher the demand 
(i.e. higher price) on a fare-stage, the lower the marginal revenue on the other fare-stage. 
Basically, this implies that the displacement cost can have a value of nil if there is no 
other leg, since it is based on the relationship to the other fare-stage’s opportunity 
revenue. NLR does not show the actual revenue; therefore, it is not used as a result. It can, 
however, be used as an indicator of what effect one sale (in a specific price class) for one 
flight can have on the network as a whole (Rudeklint H., 2013a). 

In point-to-point traffic, there is no need to investigate relationships with other legs, the 
flights are simply divided into different classes or segments; thereof, the term segment 
control is used when referring to point-to-point traffic (Rudeklint H., 2013a). 
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5 ASSESSMENT AND ANALYSIS OF KEY 

PERFORMANCE INDICATORS 

This chapter describes the implementation phase of the thesis. SAS has plenty of KPIs 
and the ones selected for this thesis are presented in this chapter, also an initial mapping 
out of the KPIs that assesses the influence relationship among the KPIs is presented. 
Finally, the implementation of the correlation analysis is described. 

5.1 Selection of Key Performance Indicators 

SAS has plenty of KPIs. A total of twelve KPIs have been selected for analysis, they 
were taken from SAS’ tools and reports. The selection of KPIs was based on suggestions 
from the client and results from similar studies, which were found when researching the 
subject, as well as an examination of the tools and reports to see which KPIs are most 
frequently used by the system. In table 1, the selected KPIs are presented and explained. 

Table 1 Selected Key Performance Indicators 
Acronym Information 

Description 

AS  The total number of available seats. A seat, empty or not, 
generates 1 AS. Available Seats  

ASK The total number of seats available to passengers, multiplied by 
the number of kilometres flown. A seat, empty or not, that flies 1 
kilometre generates 1 ASK.  

 

ASK = AS*KM  

Available Seat 
Kilometre 

BF Measurement for how many seats are booked compared to how 
many seats are available, expressed in percentage. Used for flights 
not yet departed. 

 

BF = PAX/AS 

Booking Factor 

CASK Also known as unit cost. Defines the cost of flying 1 chair 1 
kilometre.  
 

CASK = COST/ASK 

Cost per Available 
Seat Kilometre  
(SEK/KM) 
CF Also known as occupancy rate, passenger load factor or load 

factor. Describes the capacity utilisation of available seats. Used 
for departed flights.  

CF = RPK/ASK 

Cabin Factor 

COST Total traffic cost 
 
Profit = REVENUE-COST 

Cost 

PAX Revenue generating passengers. Other types of passengers are 
non-revenue generating passengers and award passengers. Passengers 
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Table 1 (Continued) 

 
5.1.1 An Initial Assessment of Influence Relationships Among SAS’ Key 
Performance Indicators 

The assessment is based on the technique used in A Method for Assessing Influence 
Relationships among KPIs of Service Systems by Shrinivasan, Y. et al. (2012). 

In this assessment of relationships among SAS’ KPIs the directions of the relationships, 
mentioned in chapter 3.3, are not relevant and are therefore neither defined nor evaluated. 
However, the polarity of the relationships is still relevant, as the polarity of a relationship 
remains the same regardless of the direction of the relationship. NLR is not put in 
correlation with the other KPIs in the assessment, because it is very different in character 
and since data is not available. Furthermore, KM (Kilometre) is a fictional KPI 
constructed for the purpose of the initial assessment of SAS’ KPIs and is not to be 
interpreted as a recommendation to implement the use of such a KPI at SAS. 

Acronym Information 

Description 

RASK  Traffic revenue per available seat kilometre. 

RASK = REVENUE / ASK  
 

Revenue per 
Available Seat 
Kilometre  
(SEK/KM) 
REV 
REVENUE 

Total traffic revenue. The income.  
 
Profit = REVENUE - COST Revenue 

REV/PAX Mean income per passenger. Total traffic revenue divided by 
number of passengers. 

 
REV/PAX = REVENUE / PAX 

Revenue per 
Passenger 
(SEK/PAX) 

RPK Number of passengers, multiplied by flight distance. 1 paying 
passenger, flying 1 kilometre generates 1 RPK. 
 
RPK = PAX * KM 

Revenue Passenger 
Kilometre 
(PAX KM) 
YIELD Passenger revenue in relation to revenue passenger kilometre. 

If cabin factor equals 100% then yield is identical to revenue per 
available seat kilometre. 
 
YIELD = (PAX*REV/PAX) / (RPK)  

Yield 
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Figure 7 An Initial Assessment of Relationships Among Key Performance Indicators 

To demonstrate a causal relationship; in figure 7, BF (Booking Factor) is connected to 
both AS (Available Seats) and PAX (Passengers) since the BF is determined by number 
of passengers divided by number of available seats. If we choose to examine BF and its 
causal relationships we see that BF has two different relationships. The polarity of the 
causal relationship between PAX and BF is positive since an increase in PAX would lead 
to an increase in BF. The degree of influence that PAX has on BF will be determined by 
performing a correlation analysis on the two KPIs. Furthermore, the rate of influence of 
the causal relationship between PAX and BF can be said to be immediate since an 
increase in PAX will, without delay, mean that BF will increase. The effect of PAX on 
BF is conditional to assumptions concerning AS, the other KPI that has an effect on BF. 
For an increase in PAX to lead to an increase in BF, the value of AS has to remain as it is 
or worsen, at the very least not show an increase larger than the increase in PAX. All of 
this is based on the relationship between BF, PAX and AS, which can be symbolised by 
the equation: BF = PAX/AS.  

5.2 Correlation Analysis 

The correlation analysis has been conducted on data for Sweden Domestic. A main 
correlation analysis was conducted in Excel using all of the data. Then, several 
correlation analyses using data for each destination separately were performed, followed 
by analyses using data for all of the destinations but only on arbitrarily chosen days. The 
results from the main correlation analysis were then cross-referenced with the results 
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from the destination-based analyses and the date-based analyses. Furthermore, to make 
sure that the results were not significantly affected by the delimitation to use only 
revenue passengers in the correlation analysis, four correlation analyses were conducted 
on all of the data using different definitions of the KPI PAX. 

Once the correlation analyses had been performed in Excel, a correlation analysis was 
performed using the same data in SPSS, for comparison. SPSS was also used to conduct a 
test of statistical significance. Two borderlines are used to determine the statistical 
significance of the resulting correlation values between the KPIs: 

Correlation is significant at the 0.01 level (correlation is highly significant). 
Correlation is significant at the 0.05 level (correlation is significant). 

A correlation is deemed not significant if the test of statistical significance reveals a value 
above 0.05 (SPSS, 2013). 

The outcome of the correlation analysis has been verified, through graphs. One limitation 
of the chosen correlation method is that if the correlation between two variables is not a 
linear trend the result will show no correlation at all, even if a correlation exists, e.g. an 
exponential trend (see chapter 3.4). No chart has illustrated anything else than a linear 
trend.  

The results have been evaluated according to the correlation scale in table 2, which is 
based on a table found on a Quinnipiac University website (2013) discussing correlation 
analysis. 

Table 2 Correlation Scale (Quinnipiac University, 2013) 

0.70+ to 1+ Strong positive relationship  

0.40+ to 0.69+ Moderate positive relationship  

0.20+ to 0.39+ Weak positive relationship  

0.19- to 0.19+ No or negligible relationship  

0.20- to 0.39- Weak negative relationship 

0.40- to 0.69- Moderate negative relationship  

0.70- to 1- Strong negative relationship 
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5.2.1 Simplifications in Data 

Only certain time periods of data are available from the client. The data used is 24 
months of actual flown data for the period 2011-11-01 - 2013-10-31. It should be noted 
that the data referred to is specific data, provided by the Revenue Management 
Department at SAS. The supplied data is confidential; therefore, no sensitive information 
will be presented in the report. 

A couple of delimitations are set to simplify the analysis. The analysis is initially based 
on twelve selected KPIs (see chapter 5.1). Some of the selected KPIs were not available 
for analysis due to difficulties in obtaining data. The data for the KPIs COST and CASK 
(Cost per Available Seat Kilometre) is not available due to a high security clearance 
classification; the Revenue Managers do not have access to it. Furthermore, delimitations 
in the amount of data for other KPIs exist.  

The analysis is delimited to twelve routes serving Sweden Domestic, the routes traffic 
ARN and the destinations presented in table 3. 

Table 3 Destinations 

 
The main part of the data is taken from TRAST (Traffic Statistics), but REVENUE is 
taken from MIS (Management Information System). Additionally, five KPIs had to be 
calculated from the KPIs available in TRAST and MIS. These KPIs are BF, CF, RASK, 
REV/PAX and YIELD.  

To represent the KPI REVENUE, the measurement called Net Net Amt SEK is used. 
According to SAS, Net Net Amt SEK is “the prorated net amount on coupon level, 
deducted by standard commission” (Terminology, 2011). Net Net Amt SEK includes 
three Revenue Indicators. Only the indicator Revenue is taken into consideration for the 
analysis, Non-Revenue and Unknown are excluded. A number of KPIs have been 
calculated based on the KPI REVENUE; these KPIs are RASK, REV/PAX and YIELD. 

As for the KPI PAX, only revenue passengers are included in the analysis, non-revenue 
passengers and award passengers are not taken into consideration. A number of the KPIs 
are calculated based on the KPI PAX; these KPIs are BF, CF, RPK and YIELD.  

 

 
 
 

AGH Ängelholm Helsingborg Airport OSD  Åre Östersund Airport 

GOT Göteborg Landvetter Airport RNB  Ronneby Airport 
KLR  Kalmar Airport SDL  Sundsvall Timrå Airport 
KRN Kiruna Airport SFT  Skellefteå Airport 
LLA  Luleå Airport UME   Umeå Airport 
MMX  Malmö Airport VBY   Visby Airport 
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5.2.2 Example of Correlation Analysis 

This sub-chapter presents a simple example of how to conduct a correlation analysis 
using Excel. Since the data provided by SAS is confidential, the numbers used in the 
following example are fictional. 

Table 4 is an example of what the data looks like in Excel, for five days of a specific year 
for a single destination, after having been processed into the format needed to create a 
pivot table. A pivot table is useful when wanting to sort through a large amount of data 
and to be able to select certain sets of data based on different characteristics, such as all 
data for only one destination or only one date.  

Table 4 Example of Data used for Correlation Analysis 

 

Table 5 shows the two columns of data for the KPIs RPK and PAX respectively.  

Table 5 Example of Data used for Correlation Analysis on RPK and PAX 
 
 
 
 
 
 
 

 

Assume that the column with the values for RPK is “array1” and the column with the 
values for PAX is “array2”. When performing the correlation analysis in Excel the 
formula is written as: 

=CORREL(array1,array2) 

The result will be the Pearson’s r value for the correlation between RPK and PAX. In this 
case the result was 0.92. 

The test of significance was excluded since it can be assumed that the result is not 
significant due to the small amount of data in this example. 

DATE ASK AS PAX RPK BF CF RASK REV/ 

PAX 

YIELD REV 

19/10 402400 900 700 304500 0,78 0,78 1,35 778,6 1,79 545000 

20/10 401400 1000 710 281500 0,71 0,71 0,91 517,2 1,30 367200 

21/10 284500 600 490 209300 0,82 0,82 0,57 333,1 0,78 163200 

22/10 424700 1100 600 237000 0,55 0,55 1,19 839,8 2,13 503900 

23/10 468550 1070 500 233460 0,47 0,47 1,06 994,0 2,13 497000 

RPK PAX 

304500 700 

281500 710 

209300 490 

237000 600 

233460 500 
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6 RESULTS 

In this chapter the results from the analyses of data are presented in tables and 
illustrated in charts. Furthermore, validated assessments of influence relationships 
among KPIs are presented in two different ways. 

6.1 Results from the Correlation Analyses 

The tables present Pearson’s correlation coefficient for Sweden Domestic, as well as two 
single destinations separately and two selected days. The tables presenting correlation 
results for destinations and days have been selected to represent all of the other 
equivalent correlations performed. 

The main results are presented in table 6. The correlation in table 6 is based on data from 
the route area of Sweden Domestic. The colours of the cells indicate the strength of 
correlation according to the correlation scale in table 2, in chapter 5.2. The significance 
of the correlations is presented in the table accordingly: 

 Numbers presented in bold text indicate a highly significant correlation.   Numbers presented in normal text indicate a significant correlation.   Numbers marked with * indicate that the correlation is deemed not significant. 

 
The significance levels can also be found in the results from the correlation analysis 
performed in SPSS, located in appendix 4. 

Table 6 Pearson's Correlation Coefficient for Sweden Domestic 

All PAX AS BF ASK RPK CF RASK YIELD 

REV/

PAX REV 

PAX N/A                   

AS 0.96 N/A                 

BF 0.20 -0.03 N/A               

ASK 0.91 0.91 0.10 N/A             

RPK 0.91 0.83 0.29 0.97 N/A           

CF 0.20 -0.03 1.00 0.10 0.29 N/A         

RASK 0.14 0.12 0.12 -0.06 -0.04 0.12 N/A       

YIELD 0.03 0.11 -0.31 -0.11 -0.17 -0.31 0.89 N/A     

REV/PAX 0.28 0.30 -0.02 0.29 0.27 -0.02 0.72 0.71 N/A   

REV 0.94 0.91 0.13 0.88 0.86 0.13 0.33 0.23 0.54 N/A 
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In tables 7 and 8, the correlation analyses are based on data for the destinations AGH and 
KRN. The correlation for destination AGH was chosen to be presented as it is neutral and 
reflects the other destinations. On the other hand, destination KRN was chosen to be 
presented since it differs from the other destinations. 

Table 7 Pearson’s Correlation Coefficient for Destination AGH 

ARN-AGH PAX AS BF ASK RPK CF RASK YIELD 

REV/

PAX REV 

PAX N/A                   

AS 0.93 N/A                 

BF 0.33 0.01* N/A               

ASK 0.93 1.00 0.01* N/A             

RPK 1.00 0.93 0.33 0.93 N/A           

CF 0.33 0.01* 1.00 0.01* 0.33 N/A         

RASK 0.74 0.64 0.40 0.64 0.74 0.40 N/A       

YIELD 0.65 0.73 -0.03* 0.73 0.65 -0.03* 0.89 N/A     

REV/PAX 0.65 0.73 -0.03* 0.73 0.65 -0.03* 0.89 1.00 N/A   

REV 0.90 0.90 0.13 0.90 0.90 0.13 0.87 0.89 0.89 N/A 

 

Table 8 Pearson's Correlation Coefficient for Destination KRN 

ARN-KRN PAX AS BF ASK RPK CF RASK YIELD 

REV/

PAX REV 

PAX N/A                   

AS 0.90 N/A                 

BF 0.31 -0.10 N/A               

ASK 0.84 0.95 -0.14 N/A             

RPK 0.95 0.88 0.27 0.91 N/A           

CF 0.31 -0.10 0.99 -0.15 0.26 N/A         

RASK 0.23 -0.06* 0.71 -0.20 0.09 0.73 N/A       

YIELD 0.15 0.00* 0.39 -0.15 0.00* 0.41 0.41 N/A     

REV/PAX 0.14 0.00* 0.37 -0.01* 0.13 0.37 0.79 0.86 N/A   

REV 0.87 0.72 0.42 0.66 0.83 0.42 0.56 0.53 0.59 N/A 
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In tables 9 and 10, the correlation analysis is based on data for two different dates. The 
selection of dates is based on REVENUE and amount of traffic. One date with high 
REVENUE and large amount of traffic and one date with low REVENUE and a low 
amount of traffic are presented. 

Table 9 is based on data from 2012-06-25, a Monday with flights serving all destinations. 
This day has a relatively high total REVENUE. 

Table 9 Pearson's Correlation Coefficient for the Date 2012-06-25 

120625 PAX AS BF ASK RPK CF RASK YIELD 

REV/

PAX REV 

PAX N/A                   

AS 0.98 N/A                 

BF 0.49* 0.36* N/A               

ASK 0.94 0.90 0.54* N/A             

RPK 0.91 0.84 0.62 0.99 N/A           

CF 0.49* 0.36* 1.00 0.54* 0.62 N/A         

RASK -0.03* -0.02* 0.07* -0.23* -0.21* 0.07* N/A       

YIELD -0.31* -0.25* -0.49* -0.50* -0.52* -0.49* 0.83 N/A     

REV/PAX 0.27* 0.23* 0.32* 0.36* 0.39* 0.32* 0.27* 0.11* N/A   

REV 0.97 0.93 0.55* 0.95 0.94 0.55* 0.05* -0.26* 0.44* N/A 

 

Table 10 is based on data from 2013-01-19, a Saturday with flights serving the following 
seven destinations: GOT, KRN, LLA, MMX, OSD, SFT and UME. This day has a 
relatively low total REVENUE. 
 

Table 10 Pearson's Correlation Coefficient for the Date 2013-01-19 

130119 PAX AS BF ASK RPK CF RASK YIELD 

REV/

PAX REV 

PAX N/A                   

AS 0.94 N/A                 

BF 0.61* 0.32* N/A               

ASK 0.64* 0.70* 0.17* N/A             

RPK 0.76 0.75* 0.40* 0.97 N/A           

CF 0.61* 0.32* 1.00 0.17* 0.40* N/A         

RASK 0.58* 0.50* 0.52* 0.07* 0.20* 0.52* N/A       

YIELD 0.34* 0.38* 0.11* -0.02* 0.02* 0.11* 0.91 N/A     

REV/PAX 0.39* 0.43* 0.11* 0.73* 0.70* 0.11* 0.45* 0.48* N/A   

REV 0.86 0.85 0.44* 0.85 0.91 0.44* 0.55* 0.41* 0.78 N/A 

 
The results of the correlation analysis conducted on different definitions of the KPI PAX 
are found in appendix 5. 
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The graphs in figures 8, 9 and 10 illustrate the correlation coefficient for strong, moderate 
and no correlation. The figures are based on the main results, found in table 4. The axes 
have no values, due to the fact that the data used is confidential. 
 

 
Figure 8 Strong Correlation Between Booking Factor and Cabin Factor 
 

 
Figure 9 Moderate Correlation Between REVENUE and REV/PAX 

 

Figure 10 No Correlation Between REV/PAX and Cabin Factor 
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6.2 Validated Assessment of Influence Relationships Among Key 

Performance Indicators 

A validated assessment of influence relationships, based on the results from the 
correlation analysis, are visualised in figure 11 and figure 12. In figure 11 only the strong 
correlations are visualised, and they are all positive correlations. All of the validated 
correlations are shown in figure 12 and all of the relationships are positive, except for the 
labelled negative relationships between YIELD and BF, CF respectively.  

 

 
Figure 11 Validated Strong Correlations Among Key Performance Indicators 
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Figure 12 Validated Assessment of Influence Relationships Among Key Performance 
Indicators
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 7 ANALYSIS OF RESULTS 
In this chapter, an analysis is applied to the results presented in the previous chapter. 

7.1 Analysis of Cross-Referenced Results 

The main results (table 6) have been cross-referenced with the results from the 
destination-based analyses and the date-based analyses.  

The results of the correlation analysis indicate strong relationships between groups of 
KPIs. There are basically three groups of KPIs:  

 AS, ASK, RPK, PAX and REVENUE 
 RASK, REV/PAX and YIELD 

 BF and CF 

Complete graphs illustrating the relationships of each group is found in appendix 1-3. 

AS, ASK, PAX, RPK and REVENUE indicate a coherently strong relationship to each 
other, with the exception of the moderate positive relationship between ASK and 
REVENUE for destination KRN (r=0.66), see table 8. RPK is the KPI with the strongest 
relationship to the others; therefore it represents the group. The relationships are 
presented in table 6 (and illustrated in appendix 1). 

RASK, REV/PAX and YIELD indicate a strong positive relationship in the correlation 
analysis of all data. The date-based analyses fluctuate, while the destination-based 
analyses are very strong with the exception of a moderate positive relationship between 
RASK and YIELD for destination KRN (r=0.41), see table 8. The destination-based 
analyses show a consistent equivalent relationship between REV/PAX and YIELD. 
RASK is the KPI with the strongest relationship to the others; therefore, it represents the 
group. The relationships are presented in table 6 (and illustrated in appendix 2). 

BF and CF indicate a perfect positive relationship to each other, and no or weak 
correlations to any other KPIs. CF represents this relationship because it is a more 
complete KPI, involving several inputs. The relationship is presented in table 6 and 
illustrated in figure 8 (and appendix 3). 

Between the groups of KPIs, as seen in table 6, there are no or a weak correlation with 
the exception of the relationship between REVENUE and REV/PAX which indicates a 
moderate correlation. The representative KPIs have no correlation to each other with the 
exception of the correlation between CF and RPK, which is weak.  

Table 11 presents the KPIs included in the correlation analysis. For each KPI, the KPIs 
that are influenced by that KPI are listed. In the “Positive Influence” column the KPIs 
that will increase when the investigated KPI increases are listed. Likewise, if the 
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investigated KPI decreases they will also decrease. In the “Negative Influence” column 
the KPIs that will decrease when the investigated KPI increases are listed. 
Correspondingly, these KPIs will increase if the investigated KPI decreases. In the 
“Independent” column the KPIs that will not be affected by an increase or decrease in the 
investigated KPI are listed. Table 11 explains to what degree the KPIs affect each other. 

The degree of influence, i.e. the strength of the correlation, is noted with a letter: S, M 
and W (Strong, Moderate and Weak). The specific r-value can be found in table 6, in 
chapter 6.1. 

Table 11 Influence Relationships of Key Performance Indicators 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

KPI Positive  

Influence 

Negative  

Influence 

Independent 

AS ASK 
PAX 
REVENUE 
REV/PAX 
RPK 

S 

S 

S 
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S 

-  BF 
CF 
RASK 
YIELD  

 

ASK AS 

PAX 
REVENUE 
REV/PAX 
RPK 

S 

S 

S 

W 

S 

-  BF 
CF 
RASK 
YIELD  

 

BF CF 

PAX 

RPK 

S 

W 

W 

YIELD W AS 

ASK 

RASK 

REVENUE 

REV/PAX 

CF BF 
PAX 
RPK 

S 

W 

W 

YIELD W AS 

ASK 

RASK 

REVENUE 

PAX AS 
ASK 
BF 
CF 

REVENUE 

REV/PAX 

RPK 

S 

S 

W 

W 

S 

W 

S 

-  RASK 

YIELD 
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Table 11 (Continued) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Additionally, it should be mentioned that none of the correlation analyses based on 
different definitions of the KPI PAX produced r-values that differed significantly from 
the main correlation analysis (see appendix 5). 
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7.2 Validation of Results 

In table 6, most of the correlations are determined as significant at the 0.01 level 
according to the test of significance. There are five exceptions and all of these indicate a 
significance level of no more than 0.05, which still means that the correlation is seen as 
significant. Since all of the correlations are deemed significant the amount of data used 
was sufficient for the analysis to produce valid findings (SPSS, 2013).  

In tables 7 and 8, most of the findings are also determined as highly significant, 
according to the test of significance. However, there are several correlations in both 
tables that are deemed not significant. Those findings should therefore not be assumed to 
represent the correlation of the respective KPIs, since the amount of data was insufficient 
in relation to the variation of values detected in the sample. In tables 9 and 10, the test 
revealed that a majority of the correlations are deemed as not significant findings (SPSS, 
2013). 

The validated assessment of influence relationships among KPIs, visualised in figure 12, 
differs remarkably from the initial one (see figure 7). The KPIs turned out to be grouped 
and not in a flow as in the initial assessment.  

Flaws were found in the data, an example of such a flaw is highlighted in figure 13. The 
charts indicate a CF above 100%, an unrealistic value. Furthermore, some of the data was 
missing. 

Figure 13 Flaws in the Data 
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8 DISCUSSION 

In this chapter, discussions regarding the task and its purpose, methods, delimitations, 
results and future implementation of the results are brought up.  

8.1 Discussion of Methods and Delimitations 

For the purpose of solving the problem described in the beginning of this thesis (in 
chapter 1.1 and 1.2) we believe that the selected methods have suited the task well. The 
assessment of influence relationships along with the correlation analysis has been 
adequate and successful in practice. Especially Pearson Product Moment Correlation 
Coefficient suits the task. 

The planned sensitivity analysis was discarded since we did not find a suitable sensitivity 
analysis that would contribute to more extensive or explicit results. In other words, the 
sensitivity analyses we researched did not seem as if they would reveal anything new 
about the KPIs or their relationships. The original plan was to conduct a sensitivity 
analysis after the correlation analysis, and we still believe that a suitable sensitivity 
analysis could be helpful in producing more accurate and detailed results. If the bachelor 
thesis had included more ECTS-credits, it had been the next step in the work. 

To test the significance of the correlation values was useful in determining the reliability 
of the analysis results. The results of the test of significance helped validate the results 
from the correlation analysis. It also confirmed what we suspected regarding the different 
smaller analyses we performed; the resulting correlation values are less reliable because 
of the smaller amount of data used, e.g. in the analysis of 2013-01-19 (see table 10). 

When implementing the analysis we delimited us to a set of KPIs, partly due to the fact 
that some of them were hard to obtain and partly to simplify the analysis. In hindsight, we 
believe it was an accurate delimitation. During the analysis we doubted parts of the 
results. The selected PAX, excluding award passengers and non-revenue passengers, had 
a poor correlation with BF and CF. The poor correlation disaffirmed our assumption 
regarding the relationship between PAX and BF, CF respectively. To confirm the 
correlation, new correlation analyses were conducted on data using different types of 
passengers. However, the results still indicated a poor correlation; our assumption was 
incorrect. 

The KPIs COST and CASK were not available due to a high security clearance 
classification, not even the Revenue Managers at SAS have access to these KPIs. 
Demydyuk (2011) suggests focusing on profit instead of costs. In contrast, for LCCs the 
cost is a primary concern. We assume that the cost for a FSNC is more of a fixed value 
due to the nature of their flights, and that it is more important to focus on the variable 
parts such as revenue. Hence, we do not believe that it has been damaging to the analysis, 
or hindered us from fulfilling the purpose of this thesis, to not have access to the cost-
driven KPIs. With Demydyuk’s findings in mind, we suggest to keep the focus on the 
profit-driven KPIs.  
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8.2 Discussion of Results 

The validated assessment of influence relationships differs considerably from the initial 
assessment of influence relationships. When interpreting the results it is important to 
remember that the data used in the correlation analysis is subjective. The data is the result 
of human decisions and actions, in cooperation with a computerised optimisation system. 
This might mean that the results of the correlation analysis would not hold true if no 
human decisions were involved or if the decision-making process were to change and 
focus were put on other KPIs or factors than were focused on when the data was collected 
and stored.  

Other factors that may affect the results of the correlation analysis, and thereby the 
conclusions drawn from the entire assessment of influence relationships in SAS’ KPIs, 
are flaws in the data and human error during the correlation analysis. 

As previously mentioned, the validated assessment of influence relationships differs 
remarkably from the initial one. Apparently, the fact that the KPIs are based upon each 
other in calculations does not imply that they have an actual relationship. The influence 
relationships between SAS’ KPIs may be hard to assess, when only using logical 
reasoning as we did in our initial assessment of the relationships, due to the nature of 
dynamic pricing. It makes it difficult to foresee to what extent a change in, for example, 
PAX will affect REV/PAX because the pricing of tickets will decide the effect on 
REV/PAX. The most complicated KPI, in this regard, is YIELD. As illustrated in figure 
14, YIELD should change with a change in PAX, REV/PAX or RPK, but the correlation 
analysis only revealed a correlation between YIELD and REV/PAX. Since the 
components in the calculation of YIELD are somewhat interrelated it seems that a change 
in PAX will not lead to a change in YIELD, due to the fact that a change in PAX will 
automatically lead to a change in REV/PAX and RPK as well. Since a change in PAX 
leads to a change in REVENUE and thereby a change in REV/PAX, the change in 
YIELD will mostly depend on the change in REVENUE and the resulting change in 
REV/PAX. The change in REVENUE will depend on the pricing at that specific time. 
This is only one example of the complex circumstances surrounding the influence 
relationships of the KPIs, making it hard to infer relationships between KPIs and to 
determine, through reasoning only, to what degree a change in one KPI will affect 
another KPI. Circumstances such as this may very well affect the resulting Pearson’s r for 
several of the correlations. For instance, in our initial assessment of influence 
relationships, we assumed that BF and CF were highly influenced by PAX since both BF 
and CF logically seemed to have a strong causal relationship with PAX. Although, the r-
value is barely positive with an indication of 0.20, the borderline to no relationship is 
0.19.  
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Figure 14 Components in the Calculation of YIELD 

The KPIs BF and CF consistently indicate the same value. As previously mentioned, we 
wondered why two such similar KPIs were used. BF is used for flights not yet departed, 
and CF is used for historical flights according to our client. The difference between the 
calculations  
 
BF = PAX / AS and CF = RPK /ASK  

is the distance flown. For single flight legs, the distance flown is divided by the distance 
flown, for the same flight, and thereby disappears. We believe that the CF is useful as a 
KPI when evaluating several flights, when the distance flown influences the result, i.e. 
when the kilometres vary. The correlation between BF and CF has not always resulted in 
an r-value of 1.000, a perfect positive correlation. However, since it has been close to a 
perfect r-value, the divergence probably depends on flaws in the data. In hindsight, it 
would have been preferable to simplify our work by delimiting us to one of the KPIs. 
However, to remove one of the KPIs because of assumptions would not have been a 
scientifically valid reason. 

As seen in the visualisations in figure 11 and 12 (chapter 6.2), REV/PAX is somewhat 
related to all of the KPIs in the RPK-group, while RASK and YIELD have fewer external 
correlations. Therefore, we considered having REV/PAX as a representative of the group. 
Additionally, Demydyuk (2011) pinpoints REV/PAX as one of the most relevant KPIs, 
which will be discussed later in this chapter. We do not know if it is preferable for a 
representative KPI to be independent or to have a lot of correlations with the other groups. 
However, RASK has a much stronger connection to YIELD than REV/PAX has, and 
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thereby RASK has the strongest connections in that group; therefore, it was selected as a 
representative. 

The data was delimited to a route area, i.e. Sweden Domestic, which has influenced the 
KPI values and thereby the results. The KPIs are influenced by different characteristics of 
particular flights; two fundamental characteristics are distance and size of aircraft 
(available seats). Both distance and size of aircraft are very different when comparing 
domestic and long-haul flights, e.g. Trans-Atlantic or Asian flights. In the correlation 
analysis, destination KRN has indicated slightly different results. The reason for this is 
probably that the departure and destination aerodromes are further apart than the others. 
Therefore, it is relevant to conduct an equivalent analysis based on every single 
destination in the company to get the whole picture. Because of the unique characteristics 
for every route, the range of values for each KPI is unique for each route. Due to this, the 
relationships between the KPIs can differ between the routes as well. We expect that the 
strongly bonded groups of KPIs, i.e. BF, CF; AS, ASK, RPK, PAX and REVENUE 
remain very strongly correlated. In contrast, the relationships between RASK, REV/PAX 
and YIELD are somewhat unstable considering the fluctuating outcome from the date-
based and destination-based analyses. As a suggestion, the routes can be bundled into 
route areas (by characteristics) and guidelines of how to use the KPIs can be modelled to 
suit each bundle of routes.  

The study regarding origin-destination control in the theoretical frame of reference 
highlights the importance of control on a network-level. We believe that it is relevant to 
evaluate the organisational challenges and implementation costs and compare it with the 
expected advantages. Origin-destination control is considered as today’s prominent 
method in revenue management. Moreover, we consider it important to make a full 
implementation, with prognosis, analysis and reports of data, to get the most out of the 
origin-destination control. A large amount of sold as well as actual flown data is a 
necessary foundation to be able to use the origin-destination control properly. For the 
time being, the advantages of origin-destination control examined by Belobaba et al. 
(2009), as well as Talluri and Van Ryzin (2005), make it an unambiguous method of 
control, with useful measurements such as NLR. The prognosis, analysis and reports of 
data can presently be made on current KPIs. However, we suggest airlines develop and 
implement specific measurements (KPIs) designed for origin-destination control. To 
follow-up on each destination, does not show the effects of the origin-destination control; 
therefore, we consider it necessary to follow up on a network-level. Once again, suitable 
bundles of routes might be an efficient design in order to simplify origin-destination 
control. 

The correlation analysis has helped us to identify groups of KPIs with close relationships. 
Each group has a representative KPI. To figure out the actual optimal KPI, or KPIs, we 
consider it necessary to compare our results to profit margin or equivalent data. An 
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option we discussed was to use revenue as a substitute for profit. However, profit equals 
revenue minus costs. Due to the fact that we do not know how much the relationship 
between revenue and profit fluctuate, the use of revenue would not be as good an 
indication. A KPI that has a very strong relationship to the profit margin can be helpful to 
answer the question “How is the company doing?” Demydyuk (2011) uses profit 
performance as a measuring tool to detect the significance of the KPIs. We believe that a 
KPI with a close relationship to the profit margin can qualify as well-suited for the task. 

CF, RPK and RASK are the KPIs selected as representatives for each group. Demydyuk 
(2011) pinpointed operating profit per passenger or per passenger-kilometre as the most 
relevant KPIs for airline profitability. The KPIs chosen by Demydyuk are profit-driven 
KPIs; thereby, RPK and REV/PAX. Our findings indicate RPK as a suitable 
representative for a group of KPIs, and in our analysis of the results it is decided that 
REV/PAX is represented by RASK. We believe that Demydyuk’s and our results are not 
exactly the same since the analyses are based on different data, ours is specifically 
performed for SAS’ route group Sweden Domestic, while hers is based on several airlines 
including both FSNC and LCCs. Furthermore, according to Demydyuk (2011), RPK and 
REV/PAX are better to look at than the traditionally focused on KPIs, e.g. CF. In contrast, 
both Talluri and Van Ryzin (2005) and Belobaba et al. (2009) claim that when 
implementing origin-destination control the degree of increase in REVENUE is greater 
when the CF is high. Since we promote origin-destination control, it is beneficial to have 
a high CF. Also, the results of our analysis revealed that the status of CF cannot be 
determined by looking at any other KPIs. All things considered; CF and RPK clearly 
deserve some extra focus.  
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9 CONCLUSION AND RECOMMENDATIONS 

The last chapter of the thesis presents the conclusion drawn from the thesis work and 
recommendations for implementations in the company system, as well as 
recommendations for future investigations. 

In conclusion, the results of the analysis conducted in this thesis identify RPK, CF and 
RASK as the pivotal KPIs for Sweden Domestic. Each one of these three KPIs represents 
a unique group of KPIs with internally strong relationships. Therefore, it can be argued 
that to solely focus on RPK, CF and RASK will give an indication as to the state of all 
the other KPIs.  

A KPI with a close relationship to the profit margin can qualify as a pivotal KPI since 
such a KPI would directly give an indication of profitability. A suggestion for the client is 
to perform a correlation analysis using the data for KPIs and the data for profit. 

As an additional recommendation, SAS Revenue Department should conduct equivalent 
or similar analyses in suitable areas to identify or confirm pivotal KPIs. Appropriate 
bundles of routes with similar characteristics are considered as suitable areas. The pivotal 
KPIs should be used as a measurement for the network. Furthermore, to add and fully 
implement measurements specifically developed for origin-destination control to the 
system, such as NLR, is recommended as a long-term investment. 

A recommendation for future research and analysis is to find and conduct a suitable 
sensitivity analysis to complement a correlation analysis. 
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APPENDIX 1. STRONG CORRELATION BETWEEN RPK, 
AS, ASK AND REVENUE 
 

 
The graph illustrates a strong correlation between RPK and AS. 

 

 
The graph illustrates a strong correlation between RPK and ASK. 
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The graph illustrates a strong correlation between RPK and PAX. 

 

 
The graph illustrates a strong correlation between RPK and REVENUE. 
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The graph illustrates a strong correlation between REVENUE and AS. 

 

 
The graph illustrates a strong correlation between REVENUE and ASK. 
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The graph illustrates a strong correlation between REVENUE and PAX. 

 

 

 
The graph illustrates a strong correlation between AS and ASK. 
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The graph illustrates a strong correlation between ASK and PAX. 

 

 

 
The graph illustrates a strong correlation between AS and PAX. 
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APPENDIX 2. STRONG CORRELATION BETWEEN 
REV/PAX, RASK AND YIELD 

  

 
The graph illustrates a strong correlation between REV/PAX and RASK. 

 

 
The graph illustrates a strong correlation between REV/PAX and RASK. 
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The graph illustrates a strong correlation between YIELD and RASK. 
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APPENDIX 3. STRONG CORRELATION BETWEEN 
BOOKING FACTOR AND CABIN FACTOR 

 

 
The graph illustrates a strong correlation between Cabin Factor and Booking Factor. 
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APPENDIX 4 SPSS CORRELATION ANALYSIS AND 
STATISTICAL SIGNIFICANCE 
The table presents the results of the correlation analysis for Sweden Domestic conducted in 
SPSS, and its statistical significance. 

 

 

 

 

 



 

 

 

APPENDIX 5 CORRELATION WITH DIFFERENT 
DEFINITIONS OF THE KPI PAX 
These appendices present tables with Pearson’s correlation coefficient based on data for 
Sweden Domestic, but with different definitions of the KPI PAX.  

 

ALLA PAX AS BF ASK RPK CF RASK YIELD 

REV/

PAX REV 

PAX N/A                   

AS 0,96 N/A                 

BF 0,20 -0,03 N/A               

ASK 0,91 0,91 0,10 N/A             

RPK 0,91 0,83 0,29 0,97 N/A           

CF 0,20 -0,03 1,00 0,10 0,29 N/A         

RASK 0,14 0,12 0,12 -0,06 -0,04 0,12 N/A       

YIELD 0,03 0,11 -0,31 -0,11 -0,17 -0,31 0,89 N/A     

REV/PAX 0,28 0,30 -0,02 0,29 0,27 -0,02 0,72 0,71 N/A   

REVENUE 0,94 0,91 0,13 0,88 0,86 0,13 0,33 0,23 0,54 N/A 

The original table, only revenue passengers are included. 
 

ALLA REVAWPAX AS BF ASK RPK CF RASK YIELD 

REV/

PAX REV 

PAX N/A                   

AS 0,95 N/A                 

BF 0,15 -0,09 N/A               

ASK 0,91 0,91 0,04 N/A             

RPK 0,91 0,83 0,23 0,97 N/A           

CF 0,20 -0,03 0,97 0,10 0,29 N/A         

RASK 0,13 0,12 0,03 -0,06 -0,04 0,12 N/A       

YIELD 0,01 0,11 -0,39 -0,11 -0,17 -0,31 0,89 N/A     

REV/PAX 0,26 0,31 -0,17 0,30 0,28 -0,01 0,72 0,70 N/A   

REVENUE 0,93 0,91 0,04 0,88 0,86 0,13 0,33 0,23 0,54 N/A 

The table includes revenue and award passengers. 
 

ALLA SEATED AS BF ASK RPK CF RASK YIELD 

REV/

PAX REV 

PAX N/A                   

AS 0,96 N/A                 

BF 0,14 -0,10 N/A               

ASK 0,91 0,91 0,02 N/A             

RPK 0,90 0,83 0,21 0,97 N/A           

CF 0,20 -0,03 0,96 0,10 0,29 N/A         

RASK 0,12 0,12 0,01 -0,06 -0,04 0,12 N/A       

YIELD 0,01 0,11 -0,40 -0,11 -0,17 -0,31 0,89 N/A     

REV/PAX 0,25 0,30 -0,20 0,30 0,28 0,00 0,71 0,69 N/A   

REVENUE 0,92 0,91 0,02 0,88 0,86 0,13 0,33 0,23 0,54 N/A 

The table includes seated passengers. 
 



 

 

 

 
 

ALLA AW+NREV AS BF ASK RPK CF RASK YIELD 

REV/

PAX REV 

PAX N/A                   

AS 0,95 N/A                 

BF 0,11 -0,15 N/A               

ASK 0,90 0,91 -0,03 N/A             

RPK 0,90 0,83 0,15 0,97 N/A           

CF 0,20 -0,03 0,89 0,10 0,29 N/A         

RASK 0,10 0,12 -0,07 -0,06 -0,04 0,12 N/A       

YIELD -0,01 0,11 -0,45 -0,11 -0,17 -0,31 0,89 N/A     

REV/PAX 0,21 0,31 -0,34 0,30 0,28 -0,01 0,71 0,69 N/A   

REVENUE 0,91 0,91 -0,06 0,88 0,86 0,13 0,33 0,23 0,53 N/A 

The table includes award, revenue and non-revenue passengers. 
 

ALLA PAX+NREV AS BF ASK RPK CF RASK YIELD 

REV/

PAX REV 

PAX N/A                   

AS 0,95 N/A                 

BF 0,13 -0,10 N/A               

ASK 0,91 0,91 0,02 N/A             

RPK 0,90 0,83 0,21 0,97 N/A           

CF 0,20 -0,03 0,96 0,10 0,29 N/A         

RASK 0,12 0,12 0,00 -0,06 -0,04 0,12 N/A       

YIELD 0,00 0,11 -0,41 -0,11 -0,17 -0,31 0,89 N/A     

REV/PAX 0,24 0,31 -0,22 0,30 0,28 -0,01 0,71 0,69 N/A   

REVENUE 0,92 0,91 0,01 0,88 0,86 0,13 0,33 0,23 0,54 N/A 

The table includes revenue and non-revenue passengers. 
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