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Everything you wanted to know about airline pricing but 

never dared to test 



Introduction 
 Yield Management consists of a broad set of techniques (ex-ante pricing, 

price discrimination, dynamic pricing) that are used by airlines to set their 
fares. 

 On the one hand, airline need to set prices before demand is realised; 
indeed, prices need to be posted well in advance (ex-ante) of the departure 
date, when only forecasts of expected demand are available. 

 On the other, YM involves extensive Human Intervention, which can be 
seen as a form of Dynamic Pricing, where the ex-ante decisions may be 
updated. 

 In this paper, we focus on the role that the former aspect plays in generating 
such fare dispersion, while controlling for price discrimination   

 Thanks to the relatively simple YM of a Low-Cost Airline (LCA), Ryanair,  
we identify the impact of both  

1. in-flight seat availability  capacity-driven theory of ex-ante pricing.  

2. the time separating the purchase from the departure date   time-driven 
approach. 

 



Theory on capacity-driven YM 
 Dana (Rand, 1999) provides a theoretical model of ex-ante (contingent) 

pricing.  

 It studies the link between fares and seat availability. 

 The basic idea is that the optimal fare is given by a constant mark-up over the 
capacity cost. 

 Assume marginal operative cost is c;  cost of capacity is k. 

 In perfect competition, and with no uncertainty, F=c+k. 

 Now imagine that each seat has a different probability, R, of being sold. 

 

R= 1 R= 4/5 R= 2/5 R= 1/5 

Corresponding perfectly competitive fares in equilibrium: F=c+k/R 

F=c+k F=c+5k/4 F=c+5k/2 F=c+5k 

•Intra-firm dispersion arises not because an airline is trying to segment its 
market, but because demand is uncertain, and the probability of selling an 
extra seat decreases with in-flight seat utilization. 



Results 1 
 In this paper, we provide the first direct test of the hypothesis that fares 

should increase with capacity utilization. 

 This work benefits from dealing with the simpler system of a Low Cost 
Carrier, and allows a more direct test of the implications of YM models of 
seat inventory control. 

 Main Finding: the relevant role played by a capacity-driven approach 
to airline pricing in explaining airline price dispersion.  

 The existing evidence on this issue is rather mixed.  

 On the one hand, Puller et al. (2009) find only modest support for 
capacity-driven pricing, and illustrate that much of the variation in their 
data may be associated with second-degree price discrimination.  

 On the other, Escobari and Gan (2006) find that price quotes are on 
average higher in fully occupied flights. But they do not track seat 
availability but only consider whether a flight was sold out. 



Theory 2 – Intertemporal Pricing 
 The literature has indicated that airlines may design the inter-temporal 

profile of their fares to exploit customer's heterogeneity in terms of 

willingness-to-pay and uncertainty about departure time. 

 Advance-purchase discounts (APD, hereafter) provide a simple way  to 

screen consumers by their demand uncertainty (Dana, 1999b; Gale and 

Thomas, 1992, 1993) . 

 Moller and Watanabe (2009) study the conditions under which, over two 

consecutive periods, prices may decline (i.e., firms offer ``clearance 

sales'') or increase (i.e., firms engage in APD).  

 They demonstrate that the former (the latter) is more appropriate when a 

consumer's demand uncertainty is absent (present) and the risk of being 

rationed is high (low). 



Results 2 
 This study sheds light on Ryanair's time-driven segmentation strategies 

 A novel feature of the present work is that we do so after controlling for 

capacity utilization;  

 thus, we can separate between fare increases due to purely capacity-driven 

motivation from those induced by the willingness to discriminate between 

customers booking at different times before departure. 

  The evidence reveals that, in general, fares increase monotonically over 

the last 2-3 weeks before departure. 

  in the two months preceding departure the intertemporal profile of a 

standard flight's fares often appears to be U-shaped, 

 The declining part is consistent with the prediction of a declining 

option value of waiting that a High-demand type traveller shows up.  
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 Primary data on posted fares and 

secondary data on routes’ traffic 

  posted fares collected using an “electronic 
spider” from Ryanair’s website 

 Simple pricing structures – one 
passenger class; fares only cover basic 
transport –  
SAME RESTRICTIONS. 

 Data on seats availability could be 
obtained for up to the last 50 seats – 
Algorithm. 

 This was possible due to the features of 
the carrier’s on-line reservation system 

 LCA fares collected for “booking days 
before departure” at intervals of 1, 4, 7, 10, 
14, 21, 28, 35, 42, 49, 56, 63 and 70 days 

 Period for this study: 2004-June 2005 

Data Collection #1 
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Revenue Manager sets a 

distribution of prices 

Consumers observe only one at a time, the one which is shown 

after the query. As the plane fills up, the classes 

of lower fares disappear from the system, leaving only the  

higher fares. 

Prices

-40

10

60

110

160

210

1 8

1
5

2
2

2
9

3
6

4
3

5
0

5
7

6
4

7
1

7
8

8
5

9
2

9
9

1
0
6

1
1
3

1
2
0

1
2
7

1
3
4

1
4
1

1
4
8

1
5
5

1
6
2

1
6
9

1
7
6

1
8
3

Prices

Prices

-40

10

60

110

160

210

1 8

1
5

2
2

2
9

3
6

4
3

5
0

5
7

6
4

7
1

7
8

8
5

9
2

9
9

1
0
6

1
1
3

1
2
0

1
2
7

1
3
4

1
4
1

1
4
8

1
5
5

1
6
2

1
6
9

1
7
6

1
8
3

Prices

Prices

-40

10

60

110

160

210

1 8

1
5

2
2

2
9

3
6

4
3

5
0

5
7

6
4

7
1

7
8

8
5

9
2

9
9

1
0
6

1
1
3

1
2
0

1
2
7

1
3
4

1
4
1

1
4
8

1
5
5

1
6
2

1
6
9

1
7
6

1
8
3

Prices

Prices

-40

10

60

110

160

210

1 8

1
5

2
2

2
9

3
6

4
3

5
0

5
7

6
4

7
1

7
8

8
5

9
2

9
9

1
0
6

1
1
3

1
2
0

1
2
7

1
3
4

1
4
1

1
4
8

1
5
5

1
6
2

1
6
9

1
7
6

1
8
3

Prices





Templates and retrieved fares 

occupancy 
0 

189 

TopFare 

140 170 

Fare1 

Fare1 

40 90 

Selected Sample Unselected Sample 



Adding Temporal Effects 

Table: Mean Fare by occupancy rate and booking day 

Booking Day Available Seats  

 1-9 10-19 20-29 30-39 40-49 50 or more Total 

1 125.5 95.4 83.7 78 74.2 64.3 84.5 

4 114.3 75.3 57.8 49.4 43.6 36.1 57.2 

7 110.9 69.5 49.1 37.9 31.1 19.4 40.6 

10 109.3 68.8 48.2 37.7 31.3 19.7 36.3 

14 106.4 72.5 48.1 35.9 28.0 13.5 27.3 

21 116.4 82.1 56.2 41.8 32.7 15.4 24.1 

28 130.9 92.9 64.3 47.0 36.9 16.5 21.6 

35 135.6 97.6 71.3 53.0 41.9 17.3 20.4 

42 128.0 97.9 74.9 57.1 49.4 18 20 

49-70 124.5 107.4 88.6 66.1 54.9 18.4 19.3 

Total 116.9 78.6 58.8 47.1 39.5 20 31.1 

 

For each booking day, the fare increases with the occupancy rate 

Within each occupancy class, fares appear to be U-shaped over time 

Not  controlling for occupancy, fares are increasing over time 



Pure Temporal Effects 

Price drops/increases are observed even if in-flight occupancy is unchanged. 

More price variation when competition is low, and when more seats are 

available. More increases (and fewer drops) when flight is due to depart 

within 2 weeks. 



Estimation 

 Available seats are measured from 49 to 1 

 So av_seat is censored. For many 

observations, we only know that there were 

AT LEAST 50 seats left to sell.  

 The Q variable used in the estimation is 

 sold=50 – av_seat (this gives a positive 

slope). 

 



Panel Fixed Effect 
The central point is to estimate 

itiititit XQp   21

i is a specific daily flight, t identifies booking days.  

So the idea is to track the evolution of fares, and the related evolution of 

occupancy for each flight i 

Any correlation between Qit and  δi is taken care of by the fixed effect 

estimator (Gerardi and Shapiro, JPE, 2009). 

We cannot rule out that  Qit and pit, are both correlated with εit; and that they 

are jointly determined; hence we treat Qit as endogenous. Alternatively, 

endogeneity is due to an omitted variable problem. 

itiitit QHYMXQp
it

  )(21

*

HYM is unobserved and cov(Qit, HYM)>0  positive bias in OLS. 



What to do when a regressor is 

censored and endogenous 



As exclusion restrictions, we 
consider two instruments. 

 The first is a dummy indicating 
whether the booking day (i.e., the 
day the fare was posted) is 
during a holiday period (i.e., the 
week before and after Christmas, 
Easter and main UK Bank 
Holidays). Its effect on Sold Seats 
may be driven by the fact that the 
ticket purchasing activity in such 
periods is likely to be different from 
non-holiday periods (e.g., when on 
holiday a person is less likely to 
spend time planning future trips). 

The two procedures yield very similar estimates, an indication that we correctly 
manage the selection problem. 



As exclusion restrictions, we 
consider two instruments. 

 The second instrument uses the 
slope of the template. Given the 
convex relationship in previous 
figures, we expect that the slope of 
the booking curve is expected to 
increase with occupancy and can 
therefore be considered as a valid 
candidate for an instrument. 

Slope is given by the difference 
between TopFare and Fare1 
divided by the number of available 
seats (50 – SoldSeats).   

However, template changes are 
specific to each daily flight. So we 
use the three lagged values 
(lagged templates of same flight 
same DOW) of this slope and  still 
retain the important information 
about the template, without any 
correlation with other flights' 
idiosyncratic shocks.  



Full Sample Estimates 

An extra sold seat induces 
an average fare increase of 
3.11%.  

Temporal Fare Profile U-
Shaped in both IV and OLS. 



Interaction of time/Seats 

Instrument: LSlope*timedummy. The two effects appear to operate 

separately 



Competition Effects 

In less competitive 
routes/markets, the slope 
of the template is steeper. 

This accords with intuition 
(higher prices at the right 
side of the distribution), but 
contrasts with Dana’s 
prediction that fare 
distributions should be 
more dispersed in 
competitive 
routes/markets. 



The sequel – Focus on Business-

Leisure categories 



Business-Leisure routes 



Business-Leisure hours 



All combined 



Useful theory to save when 

booking a flight 

Buy one seat, and pay 19.99 (plus online check-in) (this was not the case 
when data was collected) 



How to save 

Buy two seats, and each seat will cost 27.99£ (so best to buy each seat 
separately. From experience, pricing curve will not change in between 
bookings: bought 3+1 tickets and saved on the first 3.) 



Size of the party does not matter 



Unless size is so large… 

…That the next “fare class” is reached (hence, the £27.99 fares applies to 
a batch of 15 seats) 



Thanks for your attention. 
QUESTIONS? 



“But I have seen fares go down” 
Various ways to do this. Still under study! Possibilities: 
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Some seats are moved to a lower fare class. 



“But I have seen fares go down” 
Various ways to do this. Still under study! Possibilities: 
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ALL fare classes are shifted down. 
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“But I have seen fares go down” 
Various ways to do this. Still under study! Possibilities: 
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SOME fare classes are shifted down. 
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