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American de-peaked
ORBD (2002), DEW
(2002), MIA(2004)

Continentallde-peaked
EWR

United de-peaked ORD
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Oppoertunity. in' a De-Peaked
Schedule
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Elight: re-timing creates new: Iinerares, adjusts: market
supply,
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Dynamic Alrline Scheduling

Dynamic scheduling Idea

= (Supply) 1N Vareus markets
S0) as 10 optimize profitanility In respoense te
demand varanility:
Retiming filights

a Creatingl new ltneraries: and elimmating| itinerares enly. i ne
POOKINGS 10 date

“Swapping” aircraft

s Re-assigning aircraft within: the same: fieet family.
Maintaiming crew: fieasipility
Maintaining conservation; of flew: (er balance) by fleet
type

I\/Iaintaisninlg sag Eactlon aintenance constraints
arnant al’Airine In US Iy
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Major US Airling Case Stu dy

s 832 flights daily,
=/ aircrafit types
m 50,000 passengers

302 inbeundand 302 outheund flights at hul daily
Banked hul operations- must de-hank

Re-time
s +/- 15 minutes
Re-fleet
= A320 & A319
s CRJ & CR9
One week i August, with daily’ tetal demands
= higher than average (Aug 1)
s average (Aug 2)
= |lewer than average (Aug 3)
Protect all connecting| ineraries sold 1 Period up ter a-t
= (=21 or 28 days
W0 Scenarnos concerning ferecast demand
= Perfect information
= Historical average demand
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Imprevement In: Profitability

Consistent iImprovement
I profitaniity
= Eorecast A
4-8%6 Improvement in: profii
60-140k daily
m Eorecast b
2-296 Imprevement In profit
30-80k daily

Benefits, remaini significant [ —
When| using Eerecast B- a
lower hound

= Not Includingl kenefit
firom alrelait savings,
reduced gates anad
persennel ...
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Day 3 Day 4 Day 5 Day 6 Day 7

m Dynamic scheduling under Forecast A ¥ Dynamic scheduling under Forecast B
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Comparison: Re-Time & Re-Fleet
Average daily profitability results ($)

Forecast A |Forecast B |p®/p”
Dynamic Scheduling 99,541 49,991 50.22%
Re-fleeting Only 28,031 7,542 26.91%
Re-timing Only 44 297 37,800 85.33%

he twormechanisms: are synergistic

s PA(Dynamic scheduling) > PA(re-fleeting)3-P~(re-timing)

= PE(Dynamic scheduling) > PE(re-fleeting)+PE(re-timing)
Re-timing Is; less; afifected by deterioration ofi forecast
guality.

s lLarger P°/PA raties

Re-timing contributes more: than flight re-fleeting
s PA(re-fleeting) < PA(re-timing)
= PE(re-fleeting) < PE(re-timing)
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Case Study 2: Weekly Sehedules

ASSEsSS, the perfermance: of dynamic scheduling
Uinder a weekly scheadule
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Weekly Sehedule Results

Schedule Generation

a Approach A: Extend the: daily schedule designimedel
10 a weekly' model (computationally’ intractalle)

x Approachi B:

Generate Vionday schedule: using average Monday fierecast;
generate liuesday schiedule using| average: Tuesday: ferecast; and so

0)f

These schedules de not fierm a weekly schedule,, but are able 1o
take weekly: demand variation nte; censideration

Dynamic scheduling centinues e Inpreve
profitalniiy

Average daily profit improvement
BETY Weekly
Forecast A 99,541 (5.26%)] 92,384 (4.97%)

Forecast B 49,991 )g2.64%2 42,463 (2.28%)
Barnnart - Global Alrline INAaustry.
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Other Statistics

System load facters, went upr 0.5-1%
Allicralt savings

perfect + retime + swap average + retime + swap
1-Aug 1 A320 1 A320
2-Aug 1A320 1CR9 1 A320 1 CR9
3-Aug 1 A320 2 CR9 1 A320

Schedule changes
x Abeut 100 fileet changes
a 85-90% flights are retimed

Average retiming ofi 8 minutes
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Elexinle Planning

Re-optimization’ decisiens constrained by
eliginalischedule

s Can we designi ourroriginal schedule te facilitate
dynamic scheduling?

Goal

a Vaximize the numBer ol connections that can e
created 1o accommoadate Unexpected demands
Objective function value within .0%:; of eriginal schedule
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Preliminary: Results

Under Forecast A,

Imprevement IS not

significant

s \When forecast IS perfect,

don't need to create a
schedule that can be altered
0 accommodate variations: in
demand

Under Ferecast B;

IMprevements ehtainanle

s When ferecast Is Imperfect,
an Impreved schedule can be
constructed withr dynamic
scheduling
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De-Banking and Rebust Optimization-
Noer Dynamic Scheduling
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Summany: off Findings

Elexible planningand dynamic scheduling
[esult In  censistent Improvementin

n Profitaniiity

Allews additienall revenue: capture wWitheut additienal
resournces

= Flight retiming| effectively increases thie: numier of
CONMNEcting passengers; senved

= Load factor

s NUmber ofi passengers (connecting/nonstop)
served

5 Savings I AUMBEr ei alrecraft Used

a Benefit remains significant When| the ferecast Is
relatively simple

Re-timing decisions more rebust tor demand uncertainties
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Questions?
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