
Exploration of flight delay data on commercial flights from the Washington, DC area to the

New York area during January, 2004.

4. Variable Exploration
a. Number of flights in the dataset = 2,201

b. Percentage of flights on time = 80.55%
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c. Day of the week data
i. Day of the week with the least number of delayed flights = Saturday (6)
ii. Total number of flights for Saturday = 250

d. How many flights delayed on Saturday = 24

e. Percentage of flights on Mondays which were on time = 10.18%

2



f. Departure time data
i. Earliest scheduled departure time = 6:00 am (600)
ii. Latest scheduled departure time = 9:30 pm (2130)

iii. More flights scheduled to depart in the = afternoon (dep time > 1200)
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iv. Dates which had inclement weather = 1/18, 1/25, 1/26, 1/27, 1/30

g. Inclement weather data
i. Date with the most number of flights affected by inclement weather = 1/27
ii. How many flights affected on January 27 = 15
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h. Carrier data – Number of Flights > 400

Carrier Code Carrier Name Number of Flights
DH Atlantic Coast Airlines 551
RU Continental Express 408
US US Airways 404

Total 1,363

i. Flight route data
i. Flight route with the least number of flights = Baltimore-Washington to Kennedy

(BWI -> JFK)
ii. Number of flights for this route = 30
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7. Scheduled Departure Time (CRS_DEP_TIME) Transform

Bin Min Max
1 Low 8:30 am
2 8:30 am 10:40 am
3 10:40 am 1:00 pm
4 1:00 pm 3:00 pm
5 3:00 pm 5:00 pm
6 5:00 pm 6:30 pm
7 6:30 pm high
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10. Misclassification Decision Tree
a. Number of leaves in optimal tree = 2

b. Variable used for first split = Weather
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c. Rates
i. Misclassification Rate: (Train = 0.178038) Validation = 0.18429
ii. Average Square Error: (Train = 0.145817) Validation = 0.149992

d. We could not use this model to predict whether or not the flight will be
delayed because the model only uses the Weather variable for prediction. We
would need information on inclement weather before that particular case
could be predicted.

12. Probability Decision Tree
a. Number of leaves in optimal tree = 6
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b. First split
i. Variable = Weather

ii. Logworth = 23.9988

c. Closest Competitor
i. Variable = Carrier
ii. Logworth = 9.9174
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iii. Split rule = Branch 1: {DH, MQ, RU, CO} / Branch 2: {OH, DL, UA, US}

d. Rates
i. Misclassification Rate: (Train = 0.178038) Validation = 0.18429
ii. Average Square Error: (Train = 0.135822) Validation = 0.143715

e. Explanatory Variables
i. Four most important = Weather, DAY_WEEK, CARRIER, DEST
ii. Variable with most number of split rules = DAY_WEEK
iii. Number of DAY_WEEK split rules = 2

f. If there is inclement weather, the probability of a delayed flight = 100%
If there is not inclement weather, the probability of a delayed flight = 25.15%

g. Better model = Misclassification Decision Tree (modestly smaller validation
ASE).
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