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INTRODUCTION 

The US Airline Industry has been growing rapidly over the last decade. Consolidated revenue increased from 

$185 billion in 2008 to $222 billion in 2017.  From a consolidated loss of $23 billion in 2008, the industry turned 

around and delivered a net income of $16 billion in 2017. US airlines and foreign airlines travelling to and from 

the United States carried an all-time high of 965.0 million systemwide (domestic and international) passengers 

in 2017, which is 3.4 percent more than the previous record high of 933.1 million in 2016. Southwest Airlines 

 
1 This Paper is a summarized version of the Paper presented by Datawise at IIM Ahmedabad by Mohammed Alzeer and 
Ritvik Kuila. 

In the Airline Industry, financial performance has not always been 

the best indicator of corporate performance, (Richard A.Riley, 2003). 

Airlines all over the world are known for using Financial Engineering 

to improve presentation of their financial position. Some well-known 

methods of Financial Engineering include Sale & Lease back, 

Manpower Outsourcing, Mergers & Acquisitions, etc. (E. Han Kim, 

1993), (Kyle S. Wells, 2012). Investment Analysts have often relied on 

operational metrics such as Load Factor, Revenue Passenger Mile, 

Available Seats Mile, Number of Passengers etc. as a useful means of 

determining the health of the industry. With airline ticket prices 

remaining largely steady over the last decade (Bureau of 

Transportation Statistics, 2018), it is expected that the Financial 

Performance should reflect Operating Performance. 

This study has examined the performance of Airline industry 

over a period of 10 years from 2008 to 2017. In specific, the 

study has examined the performance of large listed US based 

airlines - Delta Airlines, American Airlines, Southwest Airlines, 

and United Airlines. This study documents evidence indicating 

that the Operational Metrics of an airline are a better 

indicator of the share market performance of the airline as 

compared to the Financial Metrics. 
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carried more total passengers in 2017 than any other U.S. airline. American Airlines carried most passengers on 

international flights to and from the U.S. 

The following graph shows the number of passengers (in millions) over the years. 

Figure 1 Number of passengers (Millions) (Bureau of Transportation Statistics, 2018) 

 

From the graph above it is evident that the recession period resulted in a temporary dip in demand for travel. 

2015 onwards the airlines industry’s performance showed steady improvement, buoyed by subdued oil prices. 

Airline Classification 

There are about 65 listed companies in the US Airline Industry, and they can be broadly categorized as 

follows: 
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The United States airline industry today is arguably an oligopoly with the market being controlled by a small group 

of firms, and the actions of these firms influencing the market. As of 2017, there are four major domestic airlines 

– American Airlines (AAL), Delta Air Lines (DAL), Southwest Airlines (LUV), and United Airlines, subsidiary of United 

Continental Holdings (UAL) which fly about 80% of all domestic passengers, (Investopedia, 2019). The average 

life of an Airline in the US Airline Industry is about 20 years. Some of the companies that went defunct during the 

course of this study include New Eastern Airlines (2015-2017), Shuttle America (1995-2017), New Mexico Airlines 

(2007-2015), Falcon Air Express (1995-2015), etc. Hence to ensure consistence of available data only the 4 major 

airlines were taken into account for this study. 

Industry Cyclicity 

The airline industry has always exhibited cyclical growth tendencies. During periods of economic prosperity, 

disposable income is high. A booming economy therefore allows people to spend money on discretionary 

items such as air travel. Hence, airline revenues are higher during economic growth and lower during 

economic contraction. The industry counters the cyclical effects with entering into long term aircraft lease plans, 

changes in manpower recruitments, increasing aircraft usage efficiency, etc.    The profit cycles in the Airline 

Industry are caused mainly by delay in aircraft acquisition, however, recent studies have shown that the aggressive 

use of yield management (varying prices to ensure high Load Factor) may cause profit cycles to be less sensitive 

to industry cycles, (Kawika Pierson, 2013).  Competition is high among airlines. To account for this cyclicity, this 

study has examined the performance of Airline industry over a period of 10 years from 2008 to 2017. 

Financial and Operational Metrics 

Financial Metrics and Operational Metrics are the two key potential determinants of share market performance 

of the airline industry, (Demydyuk, 2012). 

Financial metrics for analyzing firms in the airline industry generally examine short-term liquidity, profitability and 

long-term solvency, (Cheng-Min Feng, 2000). Hence the financial metrics analyzed in this study include 

Revenue, Net Income, Net Profit Margin, Debt-Equity Ratio etc. 

The operational metrics in the Airline Industry must clearly identify aspects such as percentage of seats filled per 

flight, total number of flights, total number of passengers, etc. The Airline industry uses some unique metrics to 

measure operational performance of a company. The Revenue Passenger Mile (RPM) is  a metric that  is 

calculated by multiplying the  number of paying passengers by the total distance, the Available Seat Mile 

(ASM) is a metric calculated by multiplying the total number of seats and the distance travelled, Load Factor (LF) 

is a metric calculated by Dividing the RPM by the ASM this metric is often used as a measure of airline efficiency. 

These metrics help understand the efficiency of operations in an airline as   The Operational Metrics analyzed in 

this study include Revenue Passenger Mile (RPM), Available Seat Mile (ASM), Load Factor, Number of Passengers, 

Number of Flights etc. Research suggests Non- Financial metrics are often used for investment analysis purposes, 

(Richard A.Riley, 2003). In a perfect market scenario, metrics such as Load Factor, Revenue Passenger Mile, etc. 

are the leading indicators of Financial Performance, (Bruce K.Behn, 1999). On the other hand, Share Prices are 

likely to lag the publication of financial results if information flow is not perfect. A strong correlation can be 

expected between these three sets of indicators, provided there are no financial or timing distortions for the 
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published information. To better understand these correlations and address any timing distortion a time series 

analysis approach was used. A question that needs to be addressed is whether the investment analyst community 

is able to differentiate between financial performance and operational performance; and therefore, whether the 

Share Market Prices are determined by the former or the latter. 

DATA COLLECTION AND METHODOLOGY 

Published records of the US airline industry are easily available in the public domain in the US BTS (Bureau of 

Transportation Statistics, 2018), (Macrotrends, 2018). Operational data was extracted from (Bureau of 

Transportation Statistics, 2018) which included the parameters Load Factor, Revenue Passenger Mile, Available 

Seat Miles, Flights, and Passengers. These were available on a monthly basis which were extracted and combined 

to provide quarterly data. Some of the financial data such as Operating 

Revenue and Net Income, Net Profit Margin were also extracted from 

Bureau of Transportation Statistics. The quarterly share market 

performance data such as Market Capitalization was extracted from 

(Stockrow.com, 2018). Quarterly data was selected in order to maintain 

uniformity among the variables as monthly data of some of the financial 

metrics were not available. 

The data collected was then compiled into a single database and 

converted into readily usable formats. This data was then cleaned to 

eliminate or impute any missing values, noise, outliers, etc. The cleaned 

data was subsequently transformed to derive metrics such as Net Profit 

Margin, Debt Equity Ratio etc. The data was further segmented by 

company namely American Airlines, Southwest Airlines, Delta Airlines 

and United Airlines into separate spread sheets. 

The purpose of the study was to determine whether the financial metrics 

or operational metrics are a better indicator of overall performance of 

a company in the airline industry and further assess whether the 

analysts and the market in general are aware of these trends. 

The financial metrics used in the study include Operational Revenue, 

Net Income, Net Profit Margin, and Debt-Equity Ratio. The operational metrics used in the study include Revenue 

Passenger Mile (RPM), Available Seat Mile (ASM), Load Factor (LF), Number of Flights and Number of Passengers. 

The share market performance indicator used for the study was Market Capitalization as it is a true measure of 

a company’s value. 

To establish a relation between the metrics, a correlation analysis was used. This helped to better understand to 

what extent Operational Metrics and Financial Metrics could influence Market Capitalization. 

The metrics which showed highest correlation with the Market Capitalization were used to create a regression 

model to predict Market Capitalization. A total of ten regression models were developed, which include two 

“The purpose of the 

study was to determine 

whether the financial 

metrics or operational 

metrics are a better 

indicator of overall 

performance of a 

company in the airline 

industry and further 

assess whether the 

analysts and the market 

in general are aware of 

these trends.” 
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models for each airline (one using Financial Metrics and another using Operational Metrics) and two models for 

the consolidated data. 

Since it is possible that change in the operational and financial metrics may not reflect on share market 

performance immediately (in the same quarter), we also built models by leading or lagging the various metrics by 

a certain time duration with respect to the Market Capitalization. The following lead/lag combinations were used 

1. Market Capitalization leads the metrics by one quarter. This modelling assumes that the analyst is able 

to access or predict information about the company which can help him make investment decisions. This 

is possible in highly mature markets. 

2. Market Capitalization lags the metrics by one quarter. This model assumes that the analyst receives 

information only subsequent to its occurrence and therefore makes decisions based on metrics of a 

previous quarter. 

3. No lead/lag between the Market Capitalization and the metrics. This model assumes that the market is 

efficient and that information flows freely and instantaneously. 

We measured the relationship between the variables in the above manner to identify the best fit model to 

predict the Market Capitalization and thus the company’s share market performance. 

ANALYSIS AND OBSERVATIONS 

The analysis was focused on identifying the influence of Financial Metrics and Operational Metrics on the share 

market performance of a company in the US airline industry. The following table shows the correlation of these 

metrics with the Market Capitalization. 

Table 1 Correlation of Financial and Operational metrics with Market Capitalization by individual airline 

 

It can be observed that the Operational Metrics on average show much higher correlation to the Market 

Capitalization when compared to the Financial Metrics. Further among the various metrics, the Number of 

Passengers metric on average shows the highest correlation with Market Capitalization. 



 

 
 

Time Series Analysis of the US Airline Industry: What Financial Statements Do Not Reveal 

7 

The table below shows correlation of Market Capitalization with the metrics from the previous quarter i.e. 

correlation of Market Capitalization of quarter 2 with the metrics of quarter 1, correlation of Market 

Capitalization of quarter 3 with metrics of quarter 2 and so on. 

Table 2 Correlation of Financial and Operational metrics with Market Capitalization (Lead by 1 quarter) by 

individual airline 

 

It can be observed that on average operational metrics continue to show higher correlation to Market 

Capitalization than financial metrics. On an average the Number of Passengers shows the highest correlation to 

the Market Capitalization once again. 

The table below shows the correlation of Market Capitalization with metrics of the next quarter i.e. correlation 

of Market Capitalization of quarter 1 with metrics of quarter 2 and so on. 

Table 3 Correlation of Operational and Financial metrics with the Market Capitalization (Lag by 1 quarter) by 

individual airline 

 

It can be observed that on average the Operational Metrics show higher correlation with the Market Capitalization 

when compared to the Financial Metrics. Further, the Available Seat Mile metric shows the highest correlation 

with the Market Capitalization. 
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Table 4 Correlation of consolidated metrics with the Market Capitalization 

 

On comparing the results from the above tables and the consolidated data, it is evident that the metrics show 

higher correlation with the Market capitalization when the Market Capitalization leads by 1 quarter. The 

Passenger metric shows highest correlation among the operational metrics and overall. Among the financial 

metrics the Operating Revenue metric shows highest correlation with the Market Capitalization. 

The correlation matrices were a preliminary method to establish a relationship between the metrics we further 

developed a regression model to check how accurately we could predict the market capitalization over the time 

period of our study. We built two models, one to predict the Market Capitalization using the Number of 

Passenger as the predictor as it showed highest correlation among the operational metrics and another model 

using the Operating Revenue as the predictor as it showed the highest correlation among the financial metrics 

and therefore assess if the Operational Metric or Financial Metric is a better predictor of the Market 

Capitalization. Further since the metrics showed highest correlation when the Market Capitalization leads by 1 

quarter, the regression model was designed in a similar manner. 

Since the variable we were trying to predict (Market Capitalization) was a continuous variable we used a linear 

regression model. A single variable regression model was used in order to avoid multicollinearity, as most of the 

variables considered in the study showed high correlation with each other. The summary of the results are 

presented in the tables below. 

The following table shows the output of the regression model designed by using the Number of Passengers as 

the predictor. 
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Table 5 Summary output of regression using Number of Passengers as predictor 

 

The formula to calculate Market Capitalization is as follows 

It can be observed that the R Square value for the passenger model is high for most of the airline companies. 

Further, Southwest Airlines shows the highest R Square value. The table below show the output of the 

regression model designed by using the Number of Passengers as the predictor. 

Table 6 Summary output of regression using Operating Revenue as predictor 

 

It can be observed that the R Square value is relatively low as compared to the passenger model. The following 

table shows a comparison of the R Square value for the passenger model and revenue model for the 

consolidated data. 

Figure 2 R Square comparison table for consolidated data 

 

From the above table, it is evident that the R Square value for the passenger model is significantly higher than the 

R square value for the Revenue model. The following equation is the formula derived by the regression to 

calculate Market Capitalization. 



 

 
 

Time Series Analysis of the US Airline Industry: What Financial Statements Do Not Reveal 

10 

The following graph shows the percentage deviation of the actual values and the predicted values of Market 

Capitalization by the prediction based on Number of Passengers and the prediction based on Operating Revenue. 

It is clear from this graph that the prediction based on Number of Passengers is more accurate (73% accuracy) 

than the Prediction based on Operating Revenue (47% accuracy) 

Figure 3 Percentage deviation of actual value from predicted value for Passenger Model and Revenue Model 

 

Hence, it can be concluded that the Prediction using the Number of Passengers is a more accurate prediction of 

the Market Capitalization of an airline company than the prediction using operating revenue. 

The graph below shows the trend in the passenger metric of the consolidated data on a quarterly basis over from 

the year 2009 to 2017. 

The following graph indicates a consistent trend in the number of passengers every quarter which implies that 

we can estimate the Number of Passengers two quarters in advance as is required by the regression model. 

Figure 4 Actual value vs predicted value of Number of Passengers using a simple moving average model 
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Using a simple moving average technique to forecast the passenger metric resulted in predictions with an 

average accuracy of 95%. The following graph shows the comparison of actual value and predicted value of the 

Number of Passengers using a simple moving average method. 

Hence, we can predict the Number of Passengers with a high degree of accuracy. 

RESULTS 

It is evident from the analysis that Operational Metrics are a better indicator of share market performance of an 

airline company in the US Airline Industry. Further, among the Operational Metrics, Number of Passengers seems 

to be the best predictor of the Market Capitalization. Another important result from the analysis is that the 

Market Capitalization leads the metrics by a time duration of one quarter. These results help us better understand 

the share market performance of companies of the US airline industry and the important metrics to track while 

making an estimate on the market capitalization. 

The regression model uses passenger metric of quarter 2 to predict the Market Capitalization of quarter 1, the 

passenger metric of quarter 3 to predict the Market Capitalization of quarter 2 and so on. Estimating the Market 

Capitalization of a previous quarter using data of the current quarter might not be very useful to an analyst as he 

or she would like to predict the Market Capitalization in the future based on current data. However, if one can 

predict the passenger metric two quarters in advance, we can in turn predict the Market Capitalization of the 

next quarter based on this regression model. Based on the trends observed in the Number of Passengers in 

the previous section we can easily make an estimate of the Number of Passengers for an upcoming quarter and 

therefore also use this to estimate the Market Capitalization of an upcoming quarter based on the regression 

model. 

CONCLUSION 

The results of our study clearly indicate that operational metrics are a better indicator of the share market 

performance and that analysts are likely to base their investment decisions based on operational information 

rather than depend on financial information only.  Further the study indicates that the Market Capitalization 

leads the metrics this implies that the analysts are able to predict the future performance of a company. 

However, it would help the analyst community if operational indices were proposed that can be better 

understood and applied to determine shareholder value. 
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The methodology and outcomes of this study 
can act as a reference for transportation 
industry as a whole, or industries highly 
focused on operations such as airlines, 
manufacturing, retail, and etc. even though 
these correlations are strong, analysts should 
not focus only on financial indicators when 
making a financial decision assuming a 
perfect market, they should also look for 
other indicators that affect the company and 
an industry as a whole. The implication of this 
study can be far reaching as several capital-
intensive industries are likely to adapt similar 
financial engineering to dress up their 
financial statements. By opting for indices/ 
measures that no longer depend solely on 
financial information, it is possible for 
analysts to make better informed investment 
decisions. 



 

 
 

Time Series Analysis of the US Airline Industry: What Financial Statements Do Not Reveal 

13 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

About ® 

 

® offers a suite of products and solutions suited to the needs of various situations and industries. Solutions 
provided for one customer are not necessarily suitable for others, and readers are advised to use their own judgment 
regarding the suitability of these solutions to their business needs.  

®'s business analysis services support the full spectrum of clients' needs with services directed mainly at 

helping companies discover opportunities for improvement through use of analytical capabilities. We offer analytical services 
in the following areas: 
Strategic Analytics: Alignment of strategic intent with actual work, requiring strategic analytics to answer key decision 
support questions such as whether to enter into a new segment of business or not, whether to reach new customers or not, 
and other go, no-go decisions.  
Behavioral Analytics: Assistance in determining the ‘why’ and ‘how’ of a customer behavior (rather than the ‘what’) in order 
to ensure that marketing plans yield the desired results through capturing customer events and actions over time and using 
these stored interactions to determine typical behavior and deviations from that behavior.  
Tactical Analytics: Tactical analytics models that we deploy are typically short-term in nature, and are focused on answering 
immediate questions rather than aligning to a longer-term goal.  
Predictive Analytics: We created complex multi-dimensional models that collate data generated from several interaction 
points to create models that enable the prediction of future events to help identify of both risks and opportunities. 

® has also developed proprietary analytics models OPTLIOXTM, CRESTTM, InfinityTM and DATTABTM, catering 

to specific customer needs. 
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