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

Property Value
12201

Columns 13
Library MYDATA
Member FLIGHTDELAYS
Type DATA
Sample Method Random
Fetch Size Max
Fetched Rows 12201
|Random Seed 12345

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
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e. Percentage of flights on Mondays which were on time = 10.18%
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f. Departure time data
i. Earliest scheduled departure time = 6:00 am (600)
ii. Latest scheduled departure time =9:30 pm (2130)
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iii. More flights scheduled to depart in the = afternoon (dep time > 1200)

IFiIe View Actions Window I

SHO &

150+

Frequency

600 690 780 870 960 1050 1140 1230 1320 1410 1500 1580 1680 1770 1860 1950 2040 2130
CRS_DEP_TIME




g.

File View Actions Window

Dates which had inclement weather = 1/18, 1/25, 1/26, 1/27, 1/30
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Inclement weather data

Date with the most number of flights affected by inclement weather = 1/27
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
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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



7. Scheduled Departure Time (CRS_DEP_TIME) Transform
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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
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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

3 Fit Statistics
Target Target Label | Fit Statistics | Statistics Train Validation Test
Label

Flight_Status Flight_Status _NOBS_ Sum of Fre... 1539 G662
Flight_Status Flight_Status _MISC_ Misclassific... 0.178038 0.18428
Flight_Status Flight_Status _M&X_ Maximum A... 0.819022  0.819022
Flight_Status Flight_Status _SSE_ Sum of Squ... 4438243 1985892
Flight_Status Flight_Status _ASE_ Average Sq... 0.145817 0.149952
Flight_Status Flight_Status _RASE_ Root Avera... 0.38186 0337288
Flight_sStatus Flight_Status _DIV_ Divisor for A... 3078 1324
Flight_sStatus Flight_Status _DFT_ Total Degre.. 1539 |

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
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ii. Logworth =23.9988

Target Variable: Flight_Status

Variable Variable Description 1oa(p) Branches

Weather Weather 23,9938 2
CARRIER CARRIER 9.9174 2
PCTL_CRS_DEP_TIME Transformed: CRS_DEP... 6.4825 2
ORIGIN ORIGIN 4,3911 2
DAY _WEEK DAY _WEEK 4,3778 2
DEST DEST 3.9759 2

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}

! CARRIER - Nominal Split Rule -
Target Variable: Flight_Status
Assign missing values to
(®) A specific branch 1w
() A separate missing values branch
() All branches
Branch
Branch Value
1 DH
1 MQ
1 RU
1 co
2 oH
2 DL
2 UA
2 us

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

B3 Fit Statistics =|[m][x
Target Target Label Fit Statistics Statistics Train Validation Test
Label
Flight_Status Flight_Status _MNOBS_ Sum of Freq... 1538 G662
Flight_Status Flight_Status _MISC_ Misclassific... 0.178038 0.18429
Flight_Status Flight_Status _MAX_ Maximum A... 0.918715 0918715
Flight_Status Flight_Status _SSE_ Sum of Squ... 418.0604 190.2786
Flight_Status Flight_Status _ASE_ Average Squ.. 0.135822 0143715
Flight_Status Flight_Status _RASE_ Root Averag... 036854 0379098
Flight_Status Flight_Status _DIV_ Divisor for A... 3078 1324
Flight_Status Flight_Status _DFT_ Total Degre... 1539 |

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

Wariahle Importance

Ratio of

HNumber of Validation

Wariahle Splitting Validation to Training
Name Lahel Rules Importance Importance Tuportance
WMeather Weather 1 1.0000 1. 0000 1.o000
DAY _WEEE DALY _WEEE 2 0.6622 0.29a63 0.4475
CARRIER CARRIER 1 0.6309 0.7850 l.244z
LDEST DEST 1 0.3096 0.4534 1.4647

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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