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v ‘ What is time to market

(o

Information Build-up

Time to collect data and
produce relevant competitive
and market information

Response Design

Time to design the price
adjustment and react to
the changes in the market

t1+t2+t3 = Time to Market
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t3

Approval & Publishing

Time to approve, upload
and publish the new prices
and rules of the fares



Time to market data

B TTM mean % TTM std dev
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39.24 * In this sample, the average time to market is 26.1 [hrs] with a
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How can we estimate the impact?
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Agent Base Modeling
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What is Agent Based Modeling?
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v ‘ What is Agent Based Modeling?

Agent-based models are computer simulations used to study the interactions between
people, things, places, and time.

» They are stochastic models built from the bottom up meaning individual agents are
assigned certain attributes.

 The agents are programmed to behave and interact with other agents and the
environment in certain ways.

- These interactions produce emergent effects that may differ from effects of individual
agents.

- Agent-based modeling differs from traditional, regression-based methods in that, like
systems dynamics modeling, it allows for the exploration of complex systems that
display non-independence of individuals and feedback loops in causal mechanisms
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The Model

Airnguru
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Model Diagram
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v ‘ Model Diagram

* Two Carriers : Carrier A and Carrier B

 Same Fare Structure and Fare restrictions

* Both use EMSR

- Simulation is done in one flight segment

* Both have one daily flight with the same capacity (100 seats)
* One publishes a promotion (with no marketing) for 30 days

 The promotion is for both directions and for the flights departing in March
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Model Diagram

Density Probability

Leisure Demand by DOW
Beta(2.1,1.7)
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Business Demand by DOW
Beta(1.9,3.3)
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We expect that the most important departures
are made at the end of the work week, that is,
between Thursday and Friday.

In this case expect that the most important
departures are made between Monday and Tuesday

Probability Density

Leisure Demand Distribution for Length of Stay
Beta(2,10)

Leisure Demand Distribution for Legth of Stay
Beta(1.5,6)
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We consider a Length of Stay concentrated
between 1 and 2 weeks.

This combined with the distribution by dow
ensures an important role of the Saturday night
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We consider a Length of Stay concentrated
between 1 and 4 days.

In this case the Saturday night is less
expected.



‘ Model Diagram

Leisure Demand Distribution for AP Business Demand Distribution for AP
Beta(2,10) Beta(1.5,5)
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and its peak its around 20 days before dep date.
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» Corporate segment disutility paremeter: 10 USD per hour
» Leisure segment disutility parameter: 0.05 USD per hour
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Model Diagram: Elasticity

Leisure Demand

WTP Leisure Demand WTP Leisure Demand Cumulative Distribution
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" « We consider a distribution with a WTP concentrated in the lower range.
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8 « We draw the curve of revenue expected at each WTP
g ¢ Revenue Expected= cumulative Prob *WTP
4
2 « The revenue peak match an elasticity 1 arround a WTP=240
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Model Diagram: Elasticity

Business Demand

WTP Business Demand
Beta Distribution (alfa=3, beta=2)
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« We consider a distribution with a WTP concentrated in the higher range.
« Therevenue peak match an elasticity 1 arround a WTP=980

« This causes the peak of the Leisure revenue curve to be placed a
quarter of the peak of the revenue curve of the business curve

« We set our high fare close to the business revenue peak
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Model Diagram: Fare Structure

« Carrier A « Carrier B

Class Fare Sat night Min Stay AP Class Fare Sat night Min Stay AP

A 514 N . - A 514 N . .
B AR N . . B AN N . :
329 Y 2 - 329 Y 2 .
@263 Y 2 3 & 263 Y 2 3
B 210 Y 3 5 B 210 Y 3 5
B 175 Y 3 7 B 175 Y 3 7
I 146 Y 5 10 A 146 Y 5 10
S 127 Y 5 14 S 127 Y 5 14
110 Y 7 21 110 Y 7 21
el 100 Y 7 30 el 100 Y 7 30
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The Results

Airnguru
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Low Demand

Leisure demand: 20,000

Leisure demand prob to flight: 6/365

Corporate demand: 200

Corporate demand prob to flight: 20/365

Simulation parameters

Medium Demand

Leisure demand: 30,000

Leisure demand prob to flight: 6/365

Corporate demand: 300

Corporate demand prob to flight: 20/365

General parameter

Promotion start day: Day 150

Promotion end day: Day 180

Promotion discount; 20 USD

© 2019 Airnguru Confidential Material

Medium Demand

Leisure demand: 40,000

Leisure demand prob to flight: 6/365

Corporate demand: 400

Corporate demand prob to flight: 20/365



Results: Promotion

TTM: base case TTM: 10 days TTM: 3 days TTM: 1 day
800 K USD 800 K USD 800 K USD 800 K USD
675 K USD 675 K USD 675 K USD 675 K USD
Low 550 K USD 550 K USD
550 K USD 550 K USD
Demand 3% -8.9% -5.4% 1.9%
425K USD ~ 2% 495 K USD re2 425K USD e 425 K USD — 1.9%—
: , o sl )
Y NI 402 k USD f 390 K USD ISNRUNNRR 37T R USD] 407 K USD JEEWSNT 300 K USD
Revenue Revenue Revenue Revenue
800 K USD 800 KUSD 800 K USD 800 K USD
675 KUSD —-0.4% 675 KUSD —-2.6% 675K USD — 0.7%— 675 K USD —-0.3%
Medium 550 K USD 550 K USD 550 K USD 550 K USD
Demand VLU 560 K USD J| 562 K USD VLT QUSRI 576 K USD § 591 K USD puppERYQT B 595 K USD § 591 K USD EPYF'TL I 588 K USD || 585 K USD
(~80% LF) s00kusp 300 K USD 300 K USD 300 K USD
Revenue Revenue Revenue Revenue
0.1% — 0.3% . .
800 K USD —0.1%= 800 K USD 800 K USD —-0.3% 800 K USD —-1.1%
675 K USD 675 K USD 675 K USD 675 KUSD
High 550 K USD 1o kusp N 724 kusp LR IS - 10 « Uusp 750 Kk usD T e 742 K USD | 750 K USD
Demand 425K USD 425K USD 425K USD 425 KUSD
(~90% LF) 300k usp 300 K USD 300 K USD 300 K USD
Revenue Revenue Revenue Revenue
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Demand

(~60% LF)
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High
Demand
(~90% LF)

Crr A
CrrB

Crr A
CrrB

Crr A
CrrB

Crr A
CrrB

Crr A
CrrB

Crr A
CrrB

Results: Promotion

TTM: base case
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© 2019 Airnguru Confidential Material

TTM: 1 day
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Results: Low Demand, 3 days delay
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Results: Medium Demand, 3 days delay
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Results: Medium Demand, 3 days delay

Booking by RBD
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Results: Medium Demand, 3 days delay
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Medium Demand, 3 days delay
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Results: Medium Demand, 3 days delay

Booking by RBD
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Results: High Demand, 10 days delay
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v ‘ Results: High Demand, 10 days delay
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v ‘ Conclusions

» We see a clear advantage between having a bad Time to Market (10 days) and having a good
time to market (1 day) for scenarios with low and medium demand

« For scenarios with very high demand, it's better to wait more time to follow the competitor
(maybe even not following)

 We see a particular behavior in the scenarios with medium demand, in which, apparently it's
better to wait a couple of days to react than react in just one day. One reason could be that in this
scenarios, Load Factor are still quite high and we don't have a high-yield low AP tourist demand
that could fill RBD’s in the mid level of the fare structure

* More scenarios with more diverse demand segments will be necessary to have more conclusive
results

* More simulations per scenario are necessary to have “cleaner” results
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Next Steps

« Calibrate demand agents with real data

- Try simulations in scenarios with more types of demand and load factors between 70% and 80%
- Add 3 types of leisure demand and 3 types of corporate demand

 Add OnD logic

- Implement “Marketing” effect

* Try multiple fare movements on the same simulation

- Simulate continuous pricing concepts
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