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tenance costs per available seat-mile. This would take into 
account aircraft size and flight length, but not model variance 
or mix efficiency. 

Although the regression analysis projected a 1 percent in­
crease in maintenance costs, the result is predicted on a "pro­
jected" debt increase. Additionally, maintenance expenses 
are just one element in the overall cost structure. 

CONCLUSIONS 

The findings of this study are inconclusive and suggest that 
more research needs to be done in the area of financial health, 
maintenance costs, and fleet age. The measures selected had 
numerous drawbacks . It is unclear from this analysis what 
direction the future capital structure will take. What effect 
will future liquidations, bankruptcies , and mergers have on 
the overall industry? Eastern has declared bankruptcy for the 
last time. Its assets (aircraft, gates, and routes) are being 
acquired by some of the remaining airlines . Will the Eastern 
liquidation strengthen the balance sheets and income state­
ments of the other carriers? It is difficult to say if there will 
even be any short-tum gains, considering the current eco­
nomic and political environment. 

Recent developments in the economy at home and the po­
litical situation in the Middle East may affect the airline in­
dustry . A recession will most likely result in a reduction in 
forecasted growth rates, and could result in an actual decrease 
in passenger traffic. The Middle East crisis has resulted in 
increased fuel costs in the fourth quarter of 1990. Normally, 
increased fuel cost are passed on to the traveler in the form 
of fare increases. The airlines were unable to do this because 
of the recession. The slump comes on top of the announce­
ment that the initial analysis of 1990 revenues for the industry 
shows record losses of $2 billion. Although operating revenues 
may be decreasing and some expenses increasing, the highly 
leveraged airlines are slill su\Jjed lu l111:: same high levels. This 
could be a serious problem. 

The airlines may appear superficially similar, yet their man­
agement, debt policy, route structure, fleet mix, unionization, 
and marketing policies can make them unique. The analysis 
of the Spearman rank correlation test and regression analysis 
results of the individual airlines compared with the industry 
results (Tables 18 and 19) point toward the uniqueness of the 
airlines. The complex nature of an airline makes it difficult 
to evaluate the financial structure or maintenance cost struc­
ture of the airline industry and then relate the two. None of 
the measures, especially the maintenance cost structure in­
dicators, appear comprehensive enough to be considered to­
tally adequate. It may be inappropriate to extrapolate results 
of the individual airlines to the industry as a whole. The results 
and conclusions of this study must be considered in that con­
text. 
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APPENDIX A 
Spearman Rank Correlation Test 
Explanation 

The Spearman rank correlation is a nonparametric statistical 
test. It has the following advantages: (a) It uses rankings, (b) 
it makes no assumptions about the distribution of the popu­
lation, and (c) it does not assume normality. The Spearman 
rank correlation coefficient formula is 

R = 1 - 6 * SUM(X - Y) 2/N(N2 - 1) 

R is the correlation coefficient that is calculated in the equa­
tion. The SUM(X - Y)2 represents the sum of the squares 
of the difference in ranks, with X representing the financial 
status and Y the mechanical status. The difference or variance 
is squared for two reasons . First, the test is concerned with 
the absolute value of all deviations. Second, the test exag­
gerates large variances because they are considered critical to 
the results. One variance of 9 is considered to have more of 
an impact on the results than three variance of 3, which would 
add up to 9. Thus, by squaring the variances, the one variance 
of 9 contributes 81 to the total variance, whereas the three 
variances of 3 would contribute 27 (3 x 3) to the total var­
iance. N stands for the number of airlines that have been 
ranked. 

Substituting the data from Table 18, 

R = 1 - 6 * 94.5 I 9(81 - 1) = .2125 

The T-test formula is 

I 

t = R I [(1 - R2)/(N - 2)]2 

R is the correlation coefficient calculated using the Spearman 
rank formula as indicated above. N - 2 represents the degrees 
of freedom (df), and N is the population. 

Substituting the values for this study, 

I 
t = .2125 I [(1 - (.2125)2/(9 -2)]2 = .5754 

APPENDIX B 
Regression Analysis Explanation 

The regression equation takes the following form: 

Y represents the dependent variable maintenance dollars per 
hour, and a represents the y-axis intercept. X 1 represents the 
first independent variable, the debt ratio. The coefficient b1 

represents the partial effect on Y caused by a change in the 
debt ratio. X2 represents the second independent variable, 
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the percentage of operating profits expended on interest pay­
ments. The coefficient b2 represents the partial effect on Y 
caused by a change in the percentage of operating profits 
expended on interest payments. 

The Park test is run using the following regression: 

In e2 = a + b In X 

The natural log is represented by ln. If the coefficient of the 
independent variable, b, turns out to be statistically signifi­
cant, it would suggest that heteroscedasticity is present in the 
data. The park test is a two-stage procedure. First, the normal 
regression equation is run to obtain e. Then the preceding 
equation is run using the natural log of e2 and the natural log 
of the independent variable. 

To perform this the Goldfeld Quandt test, the data are 
divided into two samples, one with the low values and the 
other with the high values. A separate regression is then run 
for each set of data. ESS is then calculated. An F value is 
then determined: 

An F value greater than the critical value as determined in 
the F table would indicate the presence of heteroscedasticity. 
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