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Overview

Legacy vs Low Cost Carriers (LCC)

Impact of major historical events on US Aviation Industry

COVID-19
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Context

What is the market?
All Domestic flights in the United States.

Who/what is concerned?
1 legacy carrier and 1 low-cost carrier: Delta Airlines and Jet Blue
Airlines.
Effect of COVID-19 on Operating Revenues

Data - from where?
Bureau of Transportation Statistics, United States Department of
Transportation.

Period of Consideration
Data taken between Q1 of 2017 till Q3 of 2023.
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COVID-19 Timeline

Pre-COVID

Q1 of 2020 (To take into account the effects of anticipating the event)

COVID

Q2 of 2020 to Q1 of 2021

Post-COVID

Q2 of 2021 to Q3 of 2023. (To take into account the effects observed
after the event has occurred.)
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Other factors affecting Operating Revenue:

No.of flights

Load factor (= RPK/ASK)

Rebuttable Hypothesis:

1 COVID-19 has a negative impact on the Operating Revenues of US
Airlines (particularly Delta and Jet Blue).

2 COVID-19 has a higher negative impact on Legacy Airlines (Delta)
than on Low-Cost Carriers (Jet Blue)
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Data and Variables

Type of Data:

Panel Data

No. of observations:

t=27 Quarters and i=2 (Delta and Jet Blue)

DEPENDENT VARIABLE:

lny (y - Inflation adjusted operating revenue in 1000s of 2023$)
EXPLANATORY VARIABLES:

lnf (f - No. of flights taken in a quarter; control)

n (Load Factor in %; control)

cov (COVID-19 - Binary variable; 0 - No COVID 1 - Presence of
Covid)

befcov (Before COVID-19 - Binary variable)

afcov (After COVID-19 - Binary variable)
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Model

For both Delta and Jet Blue,

LINEAR REGRESSION EQUATION:

(lny)i,t = β1+β2(lnf )i,t +β3(n)i,t +β4(befcov)i,t +β5(cov)i,t +β6(afcov)i,t +ui,t
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Dependent Variable Distribution (Jet Blue)

Normal Distribution is rejected

Data not Normally Distributed: Left Skew

Lot of Outliers
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Dependent Variable Distribution (Jet Blue)
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Regression Outcomes (Jet Blue)

lny = 6.407 + 0.629*lnf + 1.118*n + 0.019*befcov - 0.376*cov +
0.033*afcov

Validity of individual explanatory
variables: T- Statistic

Validity of all explanatory
variables: F- Statistic

R2 : 0.99

Adj R2: 0.99

Note: Reject the validity of the “befcov” variable. 11 / 31



Regression Outcomes (Jet Blue)
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Wald Coefficient Restriction Test (Jet Blue)

The values of the probability are 0 = All variables matter
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Ramsay Reset Test (Jet Blue)

CHECKING THE LINEARITY
OF THE MODEL (CA1):

Non-linearity is rejected at 99%
level
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White Test(Jet Blue)

TEST ON THE RESIDUALS
(CHECK FOR
HETEROSCEDASTICITY):

Null Hypothesis of
Homoscedasticity is rejected.

All variables are dispersed at
different levels.

Reduces the validity of our
estimated parameters.

Model is not precise enough.
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Test for Normality of the Residuals (Jet Blue)

Normality of errors is accepted
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Dependent Variable Distribution (Delta)

Normal Distribution is rejected

Data not Normally Distributed: Left Skew

Lot of Outliers
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Dependent Variable Distribution (Delta)
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Regression Outcomes (Delta)

lny = 4.511 + 0.812*lnf + 1.743*n + 0.053*befcov + 0.170*cov +
0.079*afcov

Validity of individual explanatory
variables: T- Statistic

Validity of all explanatory
variables: F- Statistic

R2 : 0.99

Adj R2: 0.99

Note: Reject the validity of the “befcov” variable.
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Regression Outcomes (Delta)
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Wald Coefficient Restriction Test (Delta)

The values of the probability are 0 = All variables matter
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Ramsay Reset Test (Delta)

CHECKING THE LINEARITY
OF THE MODEL (CA1):

Non-linearity is rejected at 82%
level
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White Test (Delta)

TEST ON THE RESIDUALS
(CHECK FOR
HETEROSCEDASTICITY):

Null Hypothesis of
Homoscedasticity is accepted at
83% level
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Test for Normality of the Residuals (Delta)

Normality of errors is accepted
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Inferences for Jet Blue

lny = 6.407 + 0.629*lnf + 1.118*n + 0.019*befcov - 0.376*cov +
0.033*afcov

Variables Expected Sign Actual Sign

lnf + +
n + +
befcov - +
cov - -
afcov + +

Table: Explanatory variables with signs for Jet Blue

COVID-19 has a negative impact on Jet Blue Airlines
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Inferences for Delta

lny = 4.511 + 0.812*lnf + 1.743*n + 0.053*befcov + 0.170*cov +
0.079*afcov

Variables Expected Sign Actual Sign

lnf + +
n + +
befcov - +
cov - +
afcov + +

Table: Explanatory variables with signs for Delta

COVID-19 has a positive impact on Delta Airlines
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Success of the Model

All variables are valid except befcov

Model captured all the variability occurring in the dependent variable
(adjusted R2 = 99% for both Delta and Jet Blue)

Model observes the impact of COVID-19 on Jetblue to be consistent with
real life observations.
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Limitations of the Model

Model fails to observe the impact of COVID-19 on Delta that is consistent
with real-life observations

Heteroscedasticity is observed on data with Jet Blue but not with Delta

Model does not account for the impact of volatile ticket fares and jet fuel
prices
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Conclusion

Rebuttable hypothesis has been falsified by our model.

Suspected unidentified impact on Delta and Jet Blue due to increased
cargo transportation during COVID-19
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The End

Questions? Comments?
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