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Course schedule 

Day Date Time Topic Room 

Thursday 21 Oct 2010 14:30 - 16:10 Introduction to Airline Sales and Revenue Management RA 136 

Thursday 21 Oct 2010 16:15 - 17:50 Airline Passenger Demand RA 136 

Friday 22 Oct 2010 08:00 - 09:40 Airline Pricing KA 13 

Friday 22 Oct 2010 09:50 - 11:30 Booking Class Assignment KA 110a 

Thursday 18 Nov 2010 14:30 - 16:10 Inventory Control RA 142 

Thursday 18 Nov 2010 16:15 - 17:50 Spoilage Management RA 142 

Friday 19 Nov 2010 15:30 - 16:15 Group Management KA 14 



Piotr Kozlowski 

Projekt „Do kariery na skrzydłach – studiuj Aviation Management” 
Projekt współfinansowany ze środków Europejskiego Funduszu Społecznego. 

Biuro projektu: 
Wyższa Szkoła Informatyki i Zarządzania z siedzibą w Rzeszowie 
 ul. Sucharskiego 2, 35-225 Rzeszów 

3 

Piotr Kozlowski - CV 

EDUCATION 

Place of birth: Krakow 1985 

Nationality: Polish 

 Jagiellonian University in Krakow, Master Degree, Business Management (spec. tourism management) 

 International University of Applied Sciences Bad Honnef – Bonn, Certificate, Aviation Management 

 IATA, Certificate, Airline Revenue Management 

PROFESSIONAL EXPERIENCE 

 Cargo Hub Warszawa – Biała Ltd., Warsaw, Poland – Director Business Development 

 Lufthansa Consulting GmbH, Frankfurt/Main, Germany – Business Development Manager Europe 

 Lufthansa Consulting GmbH, Frankfurt/Main, Germany – Associate Consultant 

 Lufthansa Consulting GmbH, Cologne, Germany – Freelancer 

 The Wisla Ski School NARTUS, Wisla, Poland – Ski instructor 
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Exam 

• Written 

• 10 – 15 open questions 

• based on lectures only 

• over 50% of points to pass 

Exam 
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Piotr Kozlowski – contact details 

After every lecture CONSULTATIONS 

E-MAIL 
pkozlowski@wsiz.rzeszow.pl 
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Course content 

1. Introduction to Airline Sales and Revenue Management 

2. Airline Passenger Demand 

3. Airline Pricing 

4. Booking Class Assignment 

5. Inventory Control 

6. Spoilage Management 

7. Group Travel Management 
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Revenue Management 
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University of Information Technology and Management in Rzeszów 
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Airline marketing mix 

PRODUCT 

PROMOTION 

PRICE 

PLACE 

Marketing 

Mix 
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Channels of distribution 

Own sales offices 

Company Travel Department 

Ticket Counter 

Ticket Machine 

Travel agency 

Tour Operator 

Other Airline 

Others: Hotel, Railway 

Consolidators 

Direct sales Indirect sales 

Online 
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Direct Sale 

Direct influence on sale 

Fast reaction to market changes 

Cost reduction 

Customer loyalty 

Commitment to large financial 

funds 

Advantage Disadvantage 

Attractiveness for investors 
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Indirect sale 

Commission fee is variable 

Location 

Contact with customer for many 

years 

Full range supplier 

Advantage Disadvantage 

Personal interest of agent 

Image of Agent does not always 

reflect image of an airline 

No direct contact to the the 

customer 

Dependence on agent 



Piotr Kozlowski 

Projekt „Do kariery na skrzydłach – studiuj Aviation Management” 
Projekt współfinansowany ze środków Europejskiego Funduszu Społecznego. 

Biuro projektu: 
Wyższa Szkoła Informatyki i Zarządzania z siedzibą w Rzeszowie 
 ul. Sucharskiego 2, 35-225 Rzeszów 

12 

Aviation market before deregulation 

1. Deregulation of the aviation market 

2. Introduction of wide body aircraft 

3. Gulf oil and global economic downturn   

 Development of hub-and-spoke airline network 

 Lower market entry barriers – opportunity for newcomers 

 Marketing innovations 

 More intensive competition 



Piotr Kozlowski 

Projekt „Do kariery na skrzydłach – studiuj Aviation Management” 
Projekt współfinansowany ze środków Europejskiego Funduszu Społecznego. 

Biuro projektu: 
Wyższa Szkoła Informatyki i Zarządzania z siedzibą w Rzeszowie 
 ul. Sucharskiego 2, 35-225 Rzeszów 

13 

New challenges for the airline 

business 
Competition Price 

Cost Price 

Revenues 

New methodology for securing profitability needed! 
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Aviation market before deregulation 

Full fare ticket  

Tariffs determined by cost + methodology 

Tariffs required governmental approval 

Pressure to use IATA procedures 

Regulator control over fares 

Regulator control over capacity 

No freedom to expand to new markets 
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Strategy to boost profitability 
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Airline capacity and demand 

Capacity - fixed 

Text 

Demand exceeds capacity Demand is low 

CUSTOMERS ARE TURNED AWAY 
AIRCRAFT DEPARTS WITH EMPTY 

SEATS EXCESS CAPACITY IS WASTED 
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Capacity utilization 

Maximum capacity 

Maximum Demand 

PEAK 

OFF - PEAK 

SHOULDER 

Optimal capacity utilization 

(Balanced demand and capacity) 

Demand 

exceeds 

optimum 

capacity 
Demand 

exceeds 

capacity 

Excess 

capacity 
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Perishable Capacity 
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Perishable capacity 

Perishable capacity – when an aircraft depart with 

empty seat the opportunity to earn money for those 

seats is lost for ever  
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Optimal demand 

Optimal demand for the flight is achieved when we 

have an appropriate combination of high yield and 

lower yield passenger on board. It is required to have 

enough seats protected for the high yield passenger 

that may book just before the flight, but on the other 

hand making sure that the flight is full. 
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Spill 

Spill occurs too many discount seats are sold and the 

flight is sold out days or weeks prior departure. This 

means that the airline has to turn away the last minute 

high-revenue passengers. 
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Stifle 

Stifle occurs when number of discount seats are 

restricted, because it is anticipated last minute high 

revenue demand. When the flight departs there are 

empty seats that could have been sold out to discount 

passengers. 
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Demand – price relationship 
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Demand per seat 
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„Fixed capacity” and variable demand – a challenge for 

airline managers 

RZEFRA LH3431 1350    1535 Aircraft: Canadair 700 Operated by Lufthansa Cityline 

MAX CAPACITY: 70 SEATS 

0
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Variable pricing 

DEMAND PRICE 

LOW 

HIGH 
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Variable pricing 

Variable pricing 

Text 

Demand for the flight is low  Demand for the flight is high 

An airline makes available more 

discounted seats in order to fill more 

seats 

An airline limits availability discount 

seats, so that higher percentage of the 

seats is sold to high yield passengers 

Optimal revenue from the flight 
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Yield Management vs. Revenue Management 

Yield – a definition 

Revenue per Activity Unit 

Revenue per Passenger Kilometer 

Revenue per transported Tonne Kilometer 

??? 
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What is revenue management 

Revenue Management allows businesses to target 

customers segments according to their unique characteristics 

of behavior and allocate inventory according to the dynamic 

balance of supply and demand in the market. It is being done 

in  order to manage variations in demand and maximize 

revenues. 

Revenue Management – influencing demand using a 

booking control mechanism in order to improve the availability 

of services to the customer who is willing to pay most. 
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The objective of Revenue Management 

Optimal Load Factor over the network & and average yield 

To the right 

passenger… 

The right 

seat… 

In the right 

time… 

At the highest 

possible 

price… 

1 

To sell… 
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Revenue Management 

Revenue  

management 

Capacity Demand 

Price 
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Yield management process 

1 Acquisition of historical pattern of demand 

2 Determination of customer value considering potential 

yield and strategic marketing targets 

 

Prognosis of future pattern of demand 
3 

 

Planning of volume and structure of capacity 
4 

5  

Determination of prices 

Dynamic adjustment of pricing and capacity structure 

based on actual booking demand 
6 



Piotr Kozlowski 

Projekt „Do kariery na skrzydłach – studiuj Aviation Management” 
Projekt współfinansowany ze środków Europejskiego Funduszu Społecznego. 

Biuro projektu: 
Wyższa Szkoła Informatyki i Zarządzania z siedzibą w Rzeszowie 
 ul. Sucharskiego 2, 35-225 Rzeszów 

32 

Yields are precisely monitored 



Piotr Kozlowski 

Projekt „Do kariery na skrzydłach – studiuj Aviation Management” 
Projekt współfinansowany ze środków Europejskiego Funduszu Społecznego. 

Biuro projektu: 
Wyższa Szkoła Informatyki i Zarządzania z siedzibą w Rzeszowie 
 ul. Sucharskiego 2, 35-225 Rzeszów 

33 33 

Course content 

1. Introduction to Airline Sales and Revenue Management 

2. Airline Passenger Demand 

3. Airline Pricing 

4. Booking Class Assignment 

5. Inventory Control 

6. Spoilage Management 

7. Group Travel Management 
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University of Information Technology and Management in Rzeszów 



Piotr Kozlowski 

Projekt „Do kariery na skrzydłach – studiuj Aviation Management” 
Projekt współfinansowany ze środków Europejskiego Funduszu Społecznego. 

Biuro projektu: 
Wyższa Szkoła Informatyki i Zarządzania z siedzibą w Rzeszowie 
 ul. Sucharskiego 2, 35-225 Rzeszów 

35 35 

Creating demand for the flight 

Market 

Marketing 

Revenue Management 

Distribution 

Demand for the flight 
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Market segmentation 

Market segmentation – dividing customers into 

groups or market segments with common requirements 

or characteristics. This market segmentation is based 

on the customer „willingness to pay” 

Typical market segments 

Business Travel Private Travel 
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Typical market segments characteristics 

Inelastic on price changes 

Late booking 

Business Travel Leisure travel 

Need of high flexibility 

Claim of high service 

Frequent Traveller 

High yield passenger 

Elastic on price changes 

Early booking 

Flexibility in planning 

Usually economy class 

Low yield passenger 
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Variations in airline demand 

Capacity 

Passenger demand 

a
ir

li
n

e
 s

e
a
ts

 

Time 

Revenue managers by understanding demand drivers 

can better predict future demand and take correct 

measures to influence and shape the demand. 
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Objective of Revenue Management 

Capacity 

Passenger demand 
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Time 
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Variations in demand 

peak off-peak shoulder 

Seasonal demand - periods 

• Consumer demand is at its       

highest 

• summer months, when holiday 

vacations are taking place 

• usually during peak season 

demand exceeds the capacity 

• Demand very low 

• excess of the capacity 

• low demand may result is 

significant sales discounts and 

flight cancellations 

• normal demand 

• strong business travel demand 

• normal periods are spring and 

autumn 
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Seasonal variations in demand 

DEMAND  

predictable unpredictable 

 Holidays 
 Special events 
 Time and day of the week 
 Economic conditions 
 Schedule Changes 
 Time of the booking 
 Cancellations and no-shows 
 Price 
 

Natural disasters 

Weather 

War 

 Terrorist acts 

Other risks 
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Unpredictable variations in airline 

demand 

 Ash plum 

 WTC 9/11 

 Bad weather conditions 

 Strikes 

 ………… 

 ………… 

 ………… 

 ………… 
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Holidays 

 Holiday times are generating 

significant volumes of airline 

demand 

 The highest demand is occurring 

at the time when school holidays 

are taking place 

 In Europe and America July and 

August are considered as the 

annual peak season 

 Airline managers can not take any 

measures to stimulate the demand 

in that times – it is independent 

variable 



Piotr Kozlowski 

Projekt „Do kariery na skrzydłach – studiuj Aviation Management” 
Projekt współfinansowany ze środków Europejskiego Funduszu Społecznego. 

Biuro projektu: 
Wyższa Szkoła Informatyki i Zarządzania z siedzibą w Rzeszowie 
 ul. Sucharskiego 2, 35-225 Rzeszów 

44 

Special events 

 Special events can be anticipated 

in advance 

 Airline can prepare their pricing 

strategies as well as inventory to 

handle large volume of traffic 

during peak times. 

 Key challenge is that majority of 

passengers want to arrive and 

depart from the airport, where the 

event is taking place at the same 

time. 
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Time of the day 

7 a.m. 9 a.m. 

Onward flight Meetings & work Flight back 

7 p.m. 4 p.m. 

 Demand volume and demand 

structure is highly dependant on 

the time of the day. 

 Business travelers tend to travel 

early mornings and evening, 

whereas leisure travelers are more 

flexible with regards to time of 

traveling. 
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Price 

Demand per seat 
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Business and leisure traffic have different price 

elasticity's, so demand sensivity towards price 

changes varies. 
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Economic conditions 
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Schedule changes 

Change in capacity or 

frequency 

Change in number of 

passengers 

Capacity rise 
Incremental 

demand 

Reduction of the 

frequency 

May result in 

lover demand 

Change of STD 
Demand 

rise/decrease 

Change of connecting 

time at the hub airport 

Demand 

rise/decrease 
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Time of the booking 

One of the key problems of revenue management is to 

know how many seats to protect for the last minute 

premium passenger, who are willing to pay more. 

Advanced bookings 

Last minute bookings 

Advanced bookings are mainly 

done by the passenger, who are 

looking for bargain tickets. 

Passengers traveling on business 

usually book their flights on last-

minute basis and are willing to pay 

more for the tickets. 
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Cancellations and no-shows 

No-show – a passenger having a valid and 

confirmed ticket for the flight who is not showing up for 

the departure at the airport. 

 There are various situation, why 

passengers cancel their flights or 

do not show up for the flight. 

 According to statistics, especially 

group bookings in advance can be 

highly speculative 

 Number of no-shows for the flight 

can indicate the structure of the 

demand 

 Business passengers tend to 

cancel their flights more often than 

leisure passengers. 
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Course content 

1. Introduction to Airline Sales and Revenue Management 

2. Airline Passenger Demand 

3. Airline Pricing 

4. Booking Class Assignment 

5. Inventory Control 

6. Spoilage Management 

7. Group Travel Management 
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Airline Pricing 

Piotr Kozlowski 
University of Information Technology and Management in Rzeszów 
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Determinants of pricing 

Airfare 

Production costs 

Airline 

business 

objectives on 

the route 
Demand 

structure 

Competitive 

situation 

Interests of 

other airlines 

Targets of 

aviation 

policy 

Market potential 
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Airline costs 

Cost of fuel 

Landing fees 

Block hour cost 

En-route charges 

Food and beverages 

insurance 

Special assistance 

linen 

Crew cost 

Fixed cost Variable cost 

FFP miles 
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Benefit from the service 

What is the value for the customer  

of the cup of coffee??? 

business meeting with potential 

lucrative customer 

at the airport 

bought in supermarket and drunk at 

home 

driving and falling asleep, petrol station 

at the fist date with girlfriend 

during the brake at university 

0,15 $ 

1 $ 

2-3 $ 

4 $ 

6 $ 

10 $ 
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Benefit from the service 

What is the value for the customer  

of the flight??? 

funeral of a good friend 

Business meeting with potential 

customer 

traveling for one sementer to Germany 

Conference 

job interview, paid by the employer 

weekend break in Germany 

140 $ 

160 $ 

200 $ 

350 $ 

500 $ 

600 $ 
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How customer evaluates an airline service 

Benefit from  

the service 

Value of the 

service 
Customer cost 
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Customer cost 

Cost of the ticket 

Cost of travel to the airport 

Cost of purchasing the ticket 

Cost of parking at the airport 

Time spent to find the ticket 

Time spent to wait for the flight 

Physical effort of booking the 

flight 

Psychological burden 

Sensory burdens 

monetary non-monetary 
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Customer cost – why passengers pay different prices 

for the same service 

50 $ 

232 $ 

138 $ 

700 $ 

99 $ 

140 $ 
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Differential pricing 

Typical fare types 

One-way business class fare 

Full flexible fare 

Unrestricted, discounted, one way 
fare 

Restricted discounted one-way fare 

Discounted return trip fares, with 
minimum Saturday stay 

Restricted, deeply discounted 
tactical sell-off, return trip fare 
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Fare products – targeting specific market segment 

Demand per seat 

P
ri
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Tactical sell-off 

Min Sat stay 

Deep discount one-way 

Discount unrestricted 

Fully flexible 

Biz 
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Price elasticity 

Price elasticity on demand 

Quantity demanded change (%) 

Price change (%) 

Price elasticity – reaction of the demand on price 

changes 
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Price elasticity 

Demand per seat 

P
ri

c
e
 p

e
r 

s
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Demand per seat 

P
ri

c
e
 p

e
r 

s
e
a
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Inelastic demand Elastic demand 
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Price elasticities by flight range and customer 

segment 
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Price determination 

Price 

Ceiling price 

Minimum price 

Maximum price accepted by the market 

Price that covers airline costs 

Value for the customer 

Competition 

Economic coditions 
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Fences 

Fences - certain requirements that 

passenger has to fulfill in order to qualify for 

certain fare type. 

Passenger age category 

Service category 

Physical fences 

Penalties for cancellations 

Advanced purchase requirement 

Non-physical fences 

Minimum stay requirement 

Time of travel 
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Fences 
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Warsaw – Rzeszow – Warsaw, same day return ticket 
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Warsaw – Rzeszow, one way ticket 
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Rzeszow – Warsaw, one way ticket 
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Problems associated with variable pricing 

Disadvantages of 

variable pricing 

Passenger, who pays a 

premium price may feel unfairly 

treated that he did not qualify 

for the lower fare 

Dealing with schedules and 

restrictions associated with 

variable pricing might be 

confusing for passengers 

Extensive costs associated with 

competition monitoring 
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Revenue dilution 

Revenue dilution – situation when passenger 

traffic grows, but the revenue are decreasing, due 

to the fact that passengers, who would have 

booked their ticket for the premium fare, are 

purchasing discounted fares. 

time 

                       Revenue dilution 

Revenues 

Demand 



Piotr Kozlowski 

Projekt „Do kariery na skrzydłach – studiuj Aviation Management” 
Projekt współfinansowany ze środków Europejskiego Funduszu Społecznego. 

Biuro projektu: 
Wyższa Szkoła Informatyki i Zarządzania z siedzibą w Rzeszowie 
 ul. Sucharskiego 2, 35-225 Rzeszów 

73 

Reasons of revenue dilution 

Poor understanding of market 

Wrong fences assignment 

Selling too many seats in low booking classes 

Wrong selection of demand stimulating measures 
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Measures of efficiency 

PLF (Passenger Load Factor) 

Sold capacity (seats) 

Available capacity (seats) 

X    100% 

Revenue per available seat 

Total revenues 

Available capacity (seats) 

X    100% 
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Pricing strategies 

Cost-based pricing 

Competition based 

pricing 

Value-based pricing 



Piotr Kozlowski 

Projekt „Do kariery na skrzydłach – studiuj Aviation Management” 
Projekt współfinansowany ze środków Europejskiego Funduszu Społecznego. 

Biuro projektu: 
Wyższa Szkoła Informatyki i Zarządzania z siedzibą w Rzeszowie 
 ul. Sucharskiego 2, 35-225 Rzeszów 

76 

Cost base pricing 

Cost-based pricing – strategy of setting up 

prices in order cover all variable and fixed cost 

adjusted by the expected or desired margins. 

Costs Price Margin 

Cost + 



Piotr Kozlowski 

Projekt „Do kariery na skrzydłach – studiuj Aviation Management” 
Projekt współfinansowany ze środków Europejskiego Funduszu Społecznego. 

Biuro projektu: 
Wyższa Szkoła Informatyki i Zarządzania z siedzibą w Rzeszowie 
 ul. Sucharskiego 2, 35-225 Rzeszów 

77 

Competition-based pricing 

Competition-based pricing – in price 

determination airlines carefully consider, what 

competition is charging. In this pricing strategy they 

advantage edge is the low CASK. 

CASK – Cost per Available Seat Kilometer. 
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Value-based pricing 

Value-based pricing – is based on the market 

segmentation. Benefits that are associated with 

each product should represent real value to the 

segment that is targeted. 
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Course content 

1. Introduction to Airline Sales and Revenue Management 

2. Airline Passenger Demand 

3. Airline Pricing 

4. Booking Class Assignment 

5. Inventory Control 

6. Spoilage Management 

7. Group Travel Management 
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Booking Class Assignment 

Piotr Kozlowski 
University of Information Technology and Management in Rzeszów 
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Variable pricing – how to sell an airline seat 

Customer 

Price 

Segment 1 Segment 2 Segment 3 

Fare 3 Fare 2 Fare 1 
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Key challenges of revenue management… 

How many seat should be available in each fare product? 

How to manage this seats allocations over the booking process 

How to ensure that there are enough seats protected for the last-

minute high-revenue passengers??? 
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Fare product 

Fare product  

1 

Fare product  

2 

Fare product  

3 

Fare product  

4 

Fare product  

5 

Fare product  

6 
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Segment 

1 

Segment 

2 

Segment 

3 

Segment 

4 

Segment 

5 

Segment 

5 
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Assignment of each fare product to the booking class 

Fare product  

1 

Fare product  

2 

Booking class A 

Booking class B 

Airline Computer Reservations Systems use hierarchy of 

booking classes to manage the sale of different fare 

products. Each fare products must be assigned to a 

particular booking class before being entered into the CRS 

for sale. 
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Booking classes 1 

Booking classes 

Business class Economy class 
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Booking class 2 

Booking classes 

Business class Economy class 

Booking class 1 

Booking class 2 

Booking class 3 

Booking class 4 

Booking class 5 

Booking class 6 

Booking class 7 
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Booking class - value 

Booking class - value – each booking class 

should encompass a specific range of value. More 

than one fare product can be assigned to the 

booking class if their respective values are falling 

into its range. 

Y 
Fare product 2 
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Booking class of the flight 

Booking class Average Fare Range 

Y 500 $ 441 - 550 $ 

M 410 $ 381 - 440 $ 

B 350 $ 291 - 380 $ 

S 260 $ 201 - 290 $ 

W 170 $ 131 - 200 $ 

V 100 $ 70 - 130 $ 
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Booking classes 

Booking class Fare product Restrictions Service attributes Price% full fare 

J First-class None wide seats, free drink 

and meals, special 

service, priority 

check-in, lounge 

120 - 150% (1300$) 

Y Full-fare None economy cabin, 

flexibility, possible 

upgrade, premium 

miles 

100% (1000$) 

M Discounted One-way advanced purchased economy class, limited 

flexibility 

70-80% (750$) 

B Excursion 14-21 day advanced 

purchase, over 

Saturday stay, 

cancellation penalty 

economy class 50-70% (600$) 

H Seat sale 7-21 day advanced 

purchase, Sat stay, 

non-refundable 

economy class 30-50% (400$) 

V Promotional special requirements economy class 20-30% (250$) 
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Booking class seat availability 

Booking class Y 

Booking class M 

Booking class B 

Booking class H 

Booking class V 

How many seats… 

How many seats… 

How many seats… 

How many seats… 

How many seats… 
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Managing booking class availability 

Booking class management 

Independent control Nested control 
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Independent control 

AI flight BOM - DEL 

Aircraft: A319 

Capacity: 144 seats 

Y 35 M 40 M 46 H 10 H 13 
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Nested control 

LO flight KRK - CDG 

Aircraft: Ebraer 175 

Capacity: 82 seats 

V 15 

H 30 

B 45 

M 60 

Y 82 
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Nested control 

Booking class Protection (seats assigned) Allocation (seats authorised for sale in 

each booking class 

Y 22 15 + 15 + 15 + 15 + 22 = 82 

M 15 15 + 15 + 15 + 15 = 60 

B 15 15 + 15 + 15 = 45 

H 15 15 + 15 = 30 

V 15 15 
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Booking classes in CRS 
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Nested control 

In nested booking class structure the highest valued class has 

an access to the seats assigned to all lower classes but the 

lower classes are restricted to only their seats or those in the 

class below them. 

As long as the flight is not sold out, a seat request from a last-

minute high-yield passenger will not be refused if a nested 

booking structure is in place 



Piotr Kozlowski 

Projekt „Do kariery na skrzydłach – studiuj Aviation Management” 
Projekt współfinansowany ze środków Europejskiego Funduszu Społecznego. 

Biuro projektu: 
Wyższa Szkoła Informatyki i Zarządzania z siedzibą w Rzeszowie 
 ul. Sucharskiego 2, 35-225 Rzeszów 

97 

Parallel Nesting 

Y 93 
LH flight MUC - CGN 

Aircraft: Avro RJ85 BAe146 

 
Capacity: 93 seats 

M 15 B 20 

H 25 V 15 
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Hybrid Nesting 

EK flight HYD - DXB 

Aircraft: A340 

 
Capacity: 258 seats 

Y 258 

B 160 

H 80 

C 40 V 60 

W 40 
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Course content 

1. Introduction to Airline Sales and Revenue Management 

2. Airline Passenger Demand 

3. Airline Pricing 

4. Booking Class Assignment 

5. Inventory Control 

6. Spoilage Management 

7. Group Travel Management 

8. Strategies for Revenue Enhancement 
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Seat Inventory Control 

Piotr Kozlowski 
University of Information Technology and Management in Rzeszów 
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Booking class seat allocation – nested structure 

Y 78 

B 66 

H 54 

C 36 
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How many seats to be allocate… 

RZEFRA LH3431 1350    1535 

Aircraft: Canadair 700 

Operated by Lufthansa Cityline 

MAX CAPACITY: 70 SEATS 

Y 70 

B ??? 

H ??? 

C ??? 

Key Revenue Analyst problem – 

how many seats to protect for the high yield 

last-minute passengers. 
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Last minute high yield passengers 
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Authorized Selling Level 

Booking class Y 

Booking class M 

Booking class B 

Booking class H 

Booking class V 

Determination of Authorized Selling Level… 

Determination of Authorized Selling Level… 

Determination of Authorized Selling Level… 

Determination of Authorized Selling Level… 

Determination of Authorized Selling Level… 
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Discount seat allocation control 

Discount Seat Allocation Control – 

process of limiting the number of discount 

reservations in order to protect space for higher 

revenue customers in the same cabin. 

RM objective 

Maximize revenues 

Avoid spill 

Avoid stifle 

Optimal seat allocation  

for each booking class 
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Yield management process 

1 Acquisition of historical pattern of demand 

2 Determination of customer value considering potential 

yield and strategic marketing targets 

 

Prognosis of future pattern of demand 
3 

 

Planning of volume and structure of capacity 
4 

5  

Determination of prices 

Dynamic adjustment of pricing and capacity structure 

based on actual booking demand 
6 
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Why inventory is needed… 

Booking 

class 

Average Fare 

(USD) Demand Bookings 

Revenues 

(USD) 

Y 500 15 0 0 

M 400 20 0 0 

B 320 20 10 3 200 

H 250 20 20 5 000 

V 160 40 40 6 400 

Total 115 70 14 600 

No inventory controls Perfect inventory control 



Piotr Kozlowski 

Projekt „Do kariery na skrzydłach – studiuj Aviation Management” 
Projekt współfinansowany ze środków Europejskiego Funduszu Społecznego. 

Biuro projektu: 
Wyższa Szkoła Informatyki i Zarządzania z siedzibą w Rzeszowie 
 ul. Sucharskiego 2, 35-225 Rzeszów 

108 

Revision of historical data for the flight 

RZEFRA LH3431 1350    1535 Aircraft: Canadair 700 Operated by Lufthansa Cityline 

MAX CAPACITY: 70 SEATS 
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Setting new protection levels 

Better economic condition 

New businesses set up in the region that require traveling 
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Booking class seat allocation 

     Expected demand 
Optimal Booking Class Seat 

Allocation 

Determination of optimal booking class seat 

allocation is base on the expected customer 

demand. 
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Expected Marginal Seat Revenue (EMSR) 

Expected Marginal Seat Revenue 

Methodology used to determine protection levels for each booking class is expected 

marginal seat revenue analysis. EMSR analysis is used to generate booking levels for 

nested booking structures, in which the total seats made available to the highest 

booking class include all seats available to all lower classes. 



Piotr Kozlowski 

Projekt „Do kariery na skrzydłach – studiuj Aviation Management” 
Projekt współfinansowany ze środków Europejskiego Funduszu Społecznego. 

Biuro projektu: 
Wyższa Szkoła Informatyki i Zarządzania z siedzibą w Rzeszowie 
 ul. Sucharskiego 2, 35-225 Rzeszów 

112 

Determination of EMSR 

Expected Marginal Seat Revenue 

EMSR Probability Average Fare = x 

EMSR is equal to the statistical probability of 

getting certain booking in particular booking class 

multiplied by the average fare in this particular class. 
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Determination of EMSR 

Expected Marginal Seat Revenue 

EMSR 50% 500$ = x 

EMSR 250$ = 
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Calculation of number of seats to be protected in 

certain booking class 

Number of seats to be protected 

The decision whether to protect a seat within a class for each 

incremental booking is based on its EMSR. The EMSR is 

compared to the fare range of the class. If EMSR is falling to 

the value range of certain booking class, it should be protected 

in the respective booking class. 
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Calculation of number of seats to be protected in 

certain booking class 

Booking 

Class 

Fare  

range 

EMSR 

EMSR 

EMSR 

Protect? 

Protect? 

Protect? 

YES 

YES 

NO 

$
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Calculation of number of seats to be protected in 

certain booking class - example 

Average fare 

400$ 

500$ 

300$ 

EMSR 

463$ 

EMSR 

289$ 

EMSR 

305$ 

Protect? 

Protect? 

Protect? 

YES 

YES 

NO 

$
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Protection levels calculation  

LO 3807 WAW RZE 1640 1735 

 

Aircraft: ATR 42-500 

Capacity: 46 seats 

Cabin configuration: economy class only 

Booking classes: Y B M 

Control: nested control 
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Protection levels calculation 

Y 46 

B ??? 

M ??? 
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Protection levels calculation – task… 
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Protection calculation for booking class Y 
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Protection calculation for booking class B 
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Protection levels for LO 3807 flight 
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Protection levels for LO 3807 flight 

Y 46 

B 34 

M 18 
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EMSR exceptions 

Reasons to ignore 

EMSR 

FFP 

Staff travel 

Seats dedicated to tour-

operators and wholesalers 
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Point-to-point traffic vs. hub-and-spoke network 

structure 

Point-to-point Hub-and-spoke 
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O&D markets 

Origin & destination – city pair, specific market 

between two cities. 

Origin  – passenger point of entry to the airline 

system 

Destination  – point where passenger exists from 

the airline system 
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Segment 

Segment – time spent at each separate aircraft, if 

the passenger is transferring at a hub airport. 

HUB 

Segment 1 Segment 2 
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Flight leg 

Leg – each take-off and landing constitutes a leg 

Leg 1 Leg 2 
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Flight segment inventory control  

A B C 

Demand 

AC = 100 

AB = 140 

BC = 50 
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O&D 

MAN 

BA / TK 

CPH BA / SK 

SK / TK 

AF 

AF 

IST 

BD / LH 

MUC 

LH / TK 

CDG 
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Leg-based control 

Leg based control 

Maximizing revenues on each flight leg does not guarantee that 

the revenue over the network is maximized 

Maximizing revenues on each flight leg might not be optimal 

for the entire network efficiency 
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O&D inventory control 

O&D inventory control O&D control 

Objective is to optimize revenues over the network 

Evaluation which passenger, at which fare, on which itinerary 
would generate most revenue 

Giving preference to the long-haul transferring passengers 
over the local traffic, due to the higher revenue contribution 

http://upload.wikimedia.org/wikipedia/commons/0/05/Airline_hub-1995.svg
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Course content 

1. Introduction to Airline Sales and Revenue Management 

2. Airline Passenger Demand 

3. Airline Pricing 

4. Booking Class Assignment 

5. Inventory Control 

6. Spoilage Management 

7. Group Travel Management 

8. Strategies for Revenue Enhancement 
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Piotr Kozlowski 
University of Information Technology and Management in Rzeszów 
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Spoilage 

Spoilage – situation when closed flight departs 

with empty seats on board, even though there may 

have been additional demand for that flight.  

Spoilage 

Spoilage – number of empty seats resulting from 

no-shows and cancellations. 
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What determines airline spoilage 

Reasons of spoilage 

No-shows Cancellations 
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No-shows 

No-shows – passengers, who have a confirmed 

booking for the flight and are not showing up at the 

departure airport. 
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Booking process 

Capacity 
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Cost of spoilage 

Passengers accepted 
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Booking process including overbooking rate 
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Overbooking 

Overbooking – accepting more bookings than 

the aircraft capacity in order to minimize or prevent 

revenue loss due to the no-shows and last minute 

cancellations. 

Authorized Selling Level – number of 

bookings authorized to be distributed for certain 

flight. 
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Overbooking – risks and opportunities 

Overbooking 

Opportunity Risks 

REVENUE MAXIMISATION DENIED BOARDING 
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Denied Boarding 

Denied boarding – situation when the airline 

denies passenger to board the aircraft, although the 

passenger possess a valid and confirmed ticket for 

the flight, due to the overbooking of the flight. 

There are costs associated with denied 

boarding and they have to be 

considered, when establishing 

overbooking level. 
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Consequences of denied boarding 

144 
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Denied boarding legals aspects 

145 
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Denied boarding costs 

Financial compensations 

Meals hotels 

Hotel costs 

Transportation costs 

Airline image 

Passenger loyalty 

Cost of the new ticket 

Tangible costs Intangible costs 

Passenger stress 

Lost opportunities 
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Denied boarding types 

Denied boarding 

Voluntary Bumped 

REDUCTION OF THE DENIED 

BOARDING COSTS 

THE MOST EXPENSIVE FORM OF 

DEALING WITH OVERBOOKINGS 
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Show rate calculation 

Number of passengers showing up for departure 

Number Passenger bookings 

X    100% Show rate = 
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No-show rate 

Number of passenger no shows 

Number Passenger bookings 

X    100% No-show rate = 
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Compartment show rate 

LO 3807 WAW RZE 1640 1735 

 

Aircraft: ATR 42-500 

Capacity: 46 seats 

Cabin configuration: economy class only 

Booking classes: Y W C F 

Control: nested control 
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Compartment show rate calculation 

9 x 75% + 14 x 80% + 13 x 83% + 17 x 95% 

9 + 14 + 13 + 17 

X    100% 
Compartment 

show rate 
= 
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How to set up an optimal overbooking rate… 

Opportunity Costs 
Denied Boarding 

Costs 
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Denied boarding cost factors 

Factors affecting DB costs 

Flight frequencies 

Schedule 

Competition 

Equipment size 

Day of the week 

Special events 
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How to overbook these flights… 

154 
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How to overbook these flights… 

155 



Piotr Kozlowski 

Projekt „Do kariery na skrzydłach – studiuj Aviation Management” 
Projekt współfinansowany ze środków Europejskiego Funduszu Społecznego. 

Biuro projektu: 
Wyższa Szkoła Informatyki i Zarządzania z siedzibą w Rzeszowie 
 ul. Sucharskiego 2, 35-225 Rzeszów 

156 

 How to overbook these flights… 

156 
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How to overbook this flights… 

157 
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Overbooking strategies 

Overbooking strategy 

Aggressive oversell Medium oversell Low oversell 
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Aggressive oversell strategy 

Aggressive oversell 

High frequency 

Protection within 1,5 hour 

Low denied boarding costs 

High spoilage costs 
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Medium oversell 

Medium oversell 

Medium frequency 

Protection within 4 hours 

Medium denied boarding costs 

Medium spoilage costs 
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Low oversell 

Low oversell 

Low frequency / Last flight 

Expensive Protection 

High denied boarding costs 

Low spoilage costs 
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Pre-departures cancellations 
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Decrement 

Days to departure 
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AU 
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Overbooking 
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Course content 

1. Introduction to Airline Sales and Revenue Management 

2. Airline Passenger Demand 

3. Airline Pricing 

4. Booking Class Assignment 

5. Inventory Control 

6. Spoilage Management 

7. Group Travel Management 

8. Strategies for Revenue Enhancement 
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University of Information Technology and Management in Rzeszów 
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Group travel types 

Group travel 

AD HOC GROUPS PROGRAM GROUPS 

Internally organized groups, purchase 

single flights 

Travel agencies booking blocks of 

seats on a series of flights 
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Group travel booking bahviour 

Booking behaviors 

Block of seats 

Early in the booking cycle 

Low yield traffic 
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Pros and cons for airline 

LOW DEMAND HIGH DEMAND 

Desired, because they fill in the gap of 

demand, otherwise the aircraft would 

be flying empty 

Risk of displacing high yield 

passenger of on high demand flights 
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Group evaluation process 

Group evaluation – process of accepting or 

denying a groups request for a booking. 

Determination of a minimum 

acceptable fare 

Consideration of the flight booking 

situation  
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Group evaluation 

Group evaluation – risk management decision 

Revenues Risks 
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Displacement cost 

Group displacement cost – is determined by 

the EMSR for each seat of the given capacity. 

How to lower displacement costs of the 

group booking??? 

Switching group to the lower demand flight 

Reduce number of demanded seats 
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Group booking  evaluation 

Group booking evaluation 

Determination of minimum acceptable price based on the 

displacement cost 

Consideration of group size 

Consideration of travel plan 

Consideration of individual passenger displacement cost 

Projection of group booking attrition 

Accepting or denying the group booking 
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Booking request for 30 seats, departure 07:40 

LO 3807 WAW RZE 0740 1735 

 

Aircraft: ATR 42-500 

Capacity: 46 seats 

Cabin configuration: economy class only 

Booking classes: Y W C F 

Control: nested control 
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Booking request for 30 seats, departure 12:30 

LO 3801 WAW RZE 1230 1325 

 

Aircraft: ATR 42-500 

Capacity: 46 seats 

Cabin configuration: economy class only 

Booking classes: Y W C F 

Control: nested control 
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Group cancellations 

Individual travel Group travel 

Days to departure 
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Days to departure 
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Course content 

1. Introduction to Airline Sales and Revenue Management 

2. Airline Passenger Demand 

3. Airline Pricing 

4. Booking Class Assignment 

5. Inventory Control 

6. Spoilage Management 

7. Group Travel Management 

8. Strategies for Revenue Enhancement 
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Extra revenues 
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Ancillary revenues 

Ancillary revenues – airline revenues from non-

ticket sources. 

Third party products Own products 

Hotels 

Car rentals 

Airport transfers 

Event tickets 

Seat features 

Leg room 

Cost of the new ticket 

Checked baggage 

Booking fee 

Food and drinks 
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BA third party products 
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BA third party products 
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Dynamic product packaging 

Dynamic product packaging 

Passengers booking an airline ticket often has further 

needs related to the travel arrangements 

Additional products can be added and purchased jointly 

with the flight booking 

Passenger is more likely to purchase an ancillary product 

when the purchase is integrated into the ticket booking 

stream 
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Dynamic Product Packaging – Ryanair example 
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Dynamic Product Packaging – Ryanair example 
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Dynamic Product Packaging – Ryanair example 
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Unbundled selling 

Unbundled selling 

Traditional pricing rules (fences) are not being applied 

Passenger gets transparent information about purchase 

option, different fares and attributes associated with it 

Each booking group reflects different values – product 

attributes. 
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Unbundled selling – Air Canada 
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Unbundled selling – Air Canada 
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Unbundled selling – LOT Polish Airlines 
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Unbundled selling – LOT Polish Airlines 
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Ancilliary revenues 
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