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Problem/Issue
Predict delay in domestic flights departing 
from Washington DC Metro Area before the 
actual flight day
Why? - More information is available on flight 
performance once the flight takes off but not 
before-hand
Customer Point-of-View - Airlines are among 
the companies that process significant 
amount of information for operational 
efficiency



Data for Analysis
Bureau of Transportation Statistics

Extensive resources in every form of 
transportation
Databases and Consumer Reports
Mission - To lead in developing 
transportation data and information of high 
quality, and to advance their effective use 
in both public and private transportation 
decision making.
www.transtats.bts.gov

http://www.transtats.bts.gov/


BTS Data
Who uses the data from BTS?

Congress and Federal Agencies
State and Local Governments 
Metropolitan Planning Organizations 
Universities 
Private Sector 
General Public – Us!!



BTS Data



BTS Data
Departure Statistics Variables

Scheduled Departure Time
Actual Departure Time
Scheduled Elapsed Time
Actual Elapsed Time
Departure Delay
Wheels-off Time
Taxi-out Time



BTS Data - Query
Airport 

DCA – Reagan National
BWI – Baltimore International
IAD – Dulles International

Airline
Continental, Delta, Northwest, Southwest, 
US Airways

Date (one week)
May 10 – May 16 2003



BTS Data

Database Tables
Carrier Codes
Destination Airport



Additional Data
Modified Variables

Destination Airport Regions
5 geographic regions (Northeast, North-
Midwest, Southeast, South-Midwest, West)

Date Day of the Week
Scheduled Departure Time Minutes 

Transformed into minutes through a formula
{(hh,mm/60)/24}*1440
Ex: 09:45 am (9,75/24)*1440 = 585 mn.

n-th percentile # of minutes in a day



Additional Data
Variables Added

Weather Condition (www.weather.com)
Flight Status (Delayed/Not Delayed)

Scheduled 
Departure 

Time

Actual
Departure 

Time

Actual
Arrival 
Time

Scheduled 
Arrival 

Time

Time
Wheels-off 

time

Taxi-out time

Departure Delay

Scheduled 
Elapsed Time

Actual Elapsed Time

Delay 1 Delay 2

http://www.weather.com/


Additional Data
Flight Status – Delayed/Not Delayed

Delay = Departure Delay + Actual Elapsed 
Time – Scheduled Elapsed Time
If Delay < 10min Not-Delayed
If Delay > 10 min Delayed



Issues with Data Collection 
Availability of the data

Query on database vs. all data
Departure Statistics vs. Arrival Statistics

Format of the data
Text with spaces
Time format (text vs. time)

Technical definitions of the variables
Scheduled Elapsed Time etc.



Issues with Data Collection 
Weather variable

Past weather statistics – average 
temperature vs. weather condition 
(sunny/cloudy etc.)

Irrelevant observations
International Flights (Mexico)
Flights with Actual Elapsed Time = 0 

Cancelled Flights



Putting It All Together - Data
Size = 2,388 (n) * 7 (k) 
Observation = Flight
Flight Status (Delayed/Not Delayed) as 
a function of…

Carrier
Departure Airport
Day of the Week
Time of the Day
Weather
Destination Airport



Sample Data



Summary Statistics



Summary Statistics
Histogram
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Delayed vs. Not-Delayed



Delayed vs. Not-Delayed



Summary Statistics
Correlations (Chi-Square)



How did summary stats help?
Overall understanding of the data
How to handle dummy variables

Change in reference categories
DCA IAD

Day of the week
Weekend vs. Weekday
Mon-Wed vs. Thu-Sun



Analysis of Data



Analysis Technique
Logistics Regression

The qualitative nature of the response 
variable
The qualitative nature of the predictor 
variables (other than departure time)
The binary distribution of predictor 
variables

Discriminant Analysis
To validate/double-check the findings from 
the logistic regression



Modeling Process
Getting the data ready for analysis

Creating Dummy Variables
Partitioning Data (60%-40%)

Main objective is to predict
Various combination of variables put into 
the model

Common Sense
Chi-Squared
Summary Statistics



Modeling Process
Cut-off value calculation

Success Class = Delayed
Cut-off value = the probability of delay from 
3 departure airports in May 2003



Modeling Process
Cost for various errors

The cost of ‘b’ is not equal to the cost of ‘c’
The relative costs change from customer-
to-customer (business vs. leisure)
No fact on the relative importance of costs 
of ‘b’ and ‘c’



Models
Model A



Models
Model B



Models
Model C



Model Comparison
Overall Error as well as Error in Delayed 
Flights

More weight on error in delayed flights



Interpretations

Delta_2
The odds of Delta flight getting delayed is 
1.45 times the odds of a flight from one the 
other 4 airlines getting delayed, when all 
other predictor variables are held constant



Interpretations

Time*Day
For flight on Monday thru Wednesday, the time of 
the flight doesn’t necessarily contribute to the 
odds of delay, when all else is constant
For flights on Thursday thru Sunday, any 
additional minute in the time of the flight, 
increases the odds of delay by a factor of 1.001, 
when all other variables held constant
An additional hour a factor of 1.08 increase



Interpretations

BWI_2
The odds of a flight out of BWI getting delayed is 
0.58 times the odds of a flight out of IAD getting 
delayed when all other predictors are constant.

DCA_2
The odds of a flight out of DCA getting delayed is 
0.66 times the odds of a flight out of IAD getting 
delayed, when all other predictors are constant.



What does it really mean for 
you?

Don’t fly Delta out of Washington DC Metro 
Area! – if you don’t have to!
Your airport preference should be BWI, DCA 
and IAD to minimize the odds of delay
Try to fly on Monday, Tuesday or Wednesday
If you need to fly on the other days, then fly 
as early in the day as you can.
Your destination doesn’t necessarily have too 
much to do with the delay
The weather conditions will be addressed 
under recommendations



Recommendations
More data covering a larger time frame 

A month
A year (to account for seasonality)

Weather – Day of the week 
complication

Mon-Fri Cloudy
Sat-Sun Clear



Questions?


	Airline On-Time Performance
	Agenda
	Problem/Issue
	Data for Analysis
	BTS Data
	BTS Data
	BTS Data
	BTS Data - Query
	BTS Data
	Additional Data
	Additional Data
	Additional Data
	Issues with Data Collection
	Issues with Data Collection
	Putting It All Together - Data
	Sample Data
	Summary Statistics
	Summary Statistics
	Delayed vs. Not-Delayed
	Delayed vs. Not-Delayed
	Summary Statistics
	How did summary stats help?
	Analysis of Data
	Analysis Technique
	Modeling Process
	Modeling Process
	Modeling Process
	Models
	Models
	Models
	Model Comparison
	Interpretations
	Interpretations
	Interpretations
	What does it really mean for you?
	Recommendations
	Questions?

