Small Data Yields Big Results

ICAO Business Class Symposium
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“The use of Big Data is becoming a crucial way for
leading companies to outperform their peers.”

McGuire, Manylka, and Chul

“... the march of quantification, made possible by enormous new
sources of data, will sweep through academia, business and
government. There is no area that is going to be untouched.”

Gary King, Harvard
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LET'S SOLVE THIS PROBLEM BY
USING THE BIG DATA NONE
OF US HAVE THE SLIGHTEST
IDEA WHATTO DO WITH
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“Big Data Is Bulls**t.” Harper Reed, Obama 2012 CTO

“There are a lot of small data problems that occur in big
data. They don't disappear because you’ve got lots of
the stuff. They get worse.”

David Spiegelhalter, Cambridge University

In some cases | believe its (big data’s) application can
be .... like using a flame thrower to light a candle when

all you need is a match.
Steve Sherlock, Pablow AP

“Big Data has arrived, but big insights have not.”

Tim Harford, Financial Times
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Data sets can be expensive
Cleaning - missing data, outliers, duplicates

Blending, harmonizing, “munging”, structured
and unstructured data

Political and organizational barriers
Talent is scarce and in high demand

Infrastructure costs — the cloud can be really
expensive
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2012 Predictive Analytics project

Goal — reliably predict individual flight
disruptions 24 hours in advance

Results — delays could be predicted
Hurdles to get to production were big
ROI looked low
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Start small
Use proven platforms and tools

Practice exploratory data analysis
(EDA)

Focus on a specific question or
Issue

Examples
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Examples and Case Studies - ICAO

Measurement of Airport Congestion (PHI, LHR)

The flight path from 25N to MM of PHL airport The flight path from 25MHM to 4MH of LMR airport
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Open ADS-B data from FlightStats, AWS, Google Map Engine
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Crisis Zone Monitoring Program

Open ADS-B data from FlightStats, AWS, Google Map Engine
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ICAO Fuel Consumption Study

© Altitude (FL) © Speed (MPH)
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OTP benchmarking and competitive comparison

VY / AB Performance Comparision - All Regions, Mainline Flights
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FlightStats data warehouse, AWS, Amazon Redshift, Tableau
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Examples and Case Studies

Airline Delay Analysis

D15
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Examples — Airline departure performance

Departure Performance by Airport - All Regions, Mainline Flights

(WN) Southwest Airlines - Performance Metric: D15

01-Jan-14 to 31-Mar-14 (Top 400 Airports by Scheduled Flights) (o8

Airline Code
(DEN) Denver WN |

From
1/1/2014 |

To
3/31/2014 |

Region - Departure
| All Regions 2

Subregion - Departure

| All Subregions :
(BWI) Baltimore
Flight Collection
| Mainline :
{FLL) Fort
Lauderdale Top N Alrports
a0 |
=|\_/|
Fligh..= Tracked C;:'lt: cancel divert Do D5 D14 D15 D30 BO
MDW  Chicago, IL, US 17,872 0.9368 0.9207 1.293 35 0.2499 0.4042 0.5810 0.60786 0.7820 0.7011
LAS Las Vegas, NV, US 17,496 0.9389 0.9873 187 22 0.2848 0.4408 0.6164 0.6320 0.7916 0.8106
BWI Baltimore, MD, US 14,929 0.9482 0.9497 670 42 0.2644 0.3988 0.5743 0.5837 0.7636 0.6830
PHX Phoenix, AZ, US 13,941 0.9360 0.9886 127 22 0.2702 0.4323 0.6199 0.6347 0.8011 0.7398
DEN Denver, CO, US 13,308 0.9463 0.9846 172 22 0.2109 0.3535 0.5473 0.5635 0.7556 0.7351
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Examples — JFK route performance

Outbound Route Performance

Airport Code Date Range

|JFK | [ Previous week

D15 & A14 Performance - All

—/\/\

50

D15-Percent

50

A14-Percent

Sep 21 Sep 22 Sep 23

Detailed Performance (Click to filter by airline)

Airline
Code
DL Delta Air Lines JFK -> ACC

JFK -> AMS
JFK -> ATH
JFK -> AUA
JFK -> AUS
JFK -> BCN
JFK -> BDA
JFK -> BNA
JFK -> BOS
JFK -> BUF
JFK -> BWI

Carrier Short Name  Route

Copyright © 2014 FlightStats, Inc.

Flights

-
~N N =2 NN

41
25
19

Sep 25

Seats

1477
1,477
2,086
1,204
1,892
2,086

800

532
4,236
1,848

950

Sep 26 Sep 27
Market%
0.23% 7
0.23% 7
0.33% 7
0.19% 7
0.30% 1
0.33%
0.13%
0.08%
0.67% 4
0.29% 25
0.15% 19
Confidential

N

Market Share & D15

Tracked Cov%E

100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00

Cancel

o

c O o O O o 0o O o o

CF%
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00

D15%
57.14
71.43
57.14

100.00
90.91
71.43

100.00
71.43
87.80
76.00
84.21

A14%
85.71
57.14
71.43

100.00
81.82
85.71

100.00
71.43
85.37
68.00
78.95

B0%
85.71
42.86
85.71
85.71
90.91
57.14
40.00
57.14
68.29
60.00
78.95
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D15-Percent

0.00 100.00

AM | KE El
D15: | D15:

CM |NH

LA

MU

|

Avg.Dep Avg. Arr

Delay Delay
9.43 -6.86
14.00 6.71
29.29 13.86
-3.14 -7.29
1.91 -13.09
4.86 4.7
-7.20 -7.00
5.14 -0.14
1.49 -2.68
6.92 5.68
6.32 -5.95

4

FLIGHTS TATS



Gate Utilization

Airport Code
[sFo

Departure Date
Last 30 days =

Utilization by Terminal & Gate

Departure . Departure
Terminal = Gate
1 21 B
23 I 610
24 B o3
25 I 530
2 I 610
27 I 7 50
28 I 77
29 I 253
20 I 573
3 I 563
32A I 170
40 I -7
a I 7 0
42 B
a3 I ¢ 53
44 I .77
45A [ Ety
458 I 240
46 I 520
a7 I 297
48 I 730
2 50 I 570
51A I 557
518 I 577
52 B
53 I 53
54n I 570
548 I 543
55 I 557
000 200 400 600 800 1000 12.00
Turns
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Airline Turn Summary (Click to filter by airline)

Marketing Airline

UA
VX
DL
WN
AA
us
AS
B6
AC
F9
AM
Ws
HA
FL

Daily Flights At Selected Terminal & Gates

Carrier Short Name

United Airlines
Virgin America
Delta Air Lines
Southwest Airlines
American Airlines
US Airways
Alaska Airlines
JetBlue Airways
Air Canada
Frontier Airlines
Aeromexico
WestJet
Hawaiian Airlines
AirTran

FLIGHTo

Flights &

8,804
1413
1,381
1,236
940
539
507
310
201
136
80

60

30

29

Avg Daily Turns

293.47

47.10
46.03
41.20
31.33
17.897
16.90
10.33
6.70
4.53
2.67
2.00
1.00
0.97
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200
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http://iwww flightstats.com
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Examples — Real Time Dashboards
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Detailed Airline Performance

Airline Code  Carrier Short N.. Flights = Seats Marketys Tracked Covia Cancel CF% DO D5% D15% D30%
UA United Airines 6649 57,064 43.57% 151 22.57 41 T2.85 41.82 54.55 6. 36 8273
AA American Airlines 4749 46,206 35.28% 120 25.05 50 58.33 32.86 4511 T0.00 84.29
oL Delta Air Lines 57 5,657 4.32% 14 24.56 2 85.71 50.00 66.67 75.00 83.33
NK Spirit Alrlines 25 4,120 3.15% . 32.00 4 50.00 50.00 50.00 50.00 50.00
us US Alrways 21 3 2.84% 5 23.81 0 100.00 60.00 60,00 10:0.00 10:0.00
AC Air Canada 11 803 0.61% 2 18.14 i 100.00 50.00 &50.00 &50.00 100.00
3E Air Choice One 2 B4 0.07% 0 0.00 0
BE JatBlua Airways i 850 0.65% 1 14.28 0 100.00 100.00 100.00 100.00 100.00
AS Alaska Airlines 5 800 0.61% 0 0.00 0
VX Virgin America 5 745 0.57% 0 0.00 0
AM Apromexico 4 618 0.47% 2 50.00 i 100.00 0.00 0.00 100.00 100.00
LH Lufthansa 4 884 0.68% 0 0.00 0
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In closing

Copyright © 2014 FlightStats, Inc.
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Thank you

David White

Chief Customer Officer
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david.w

IghtStats, Inc.

nite@flightstats.com
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