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ABSTRACT
W anal yze the effect of nmergers on various aspects of airline
performance during the period 1970-84, wusing a panel data set

constructed by Caves et al. Estimates derived froma. sinple

"mat ched pairs" statistical nodel indicate that these nergers were
associated with reductions in unit cost. The average annual rate
of unit cost growh of carriers undergoing nerger was 1.1
percentage points lower, during the five-year period centered on
the nerger, than that of carriers not involved in nerger. Al nost
all of this cost reduction appears to have been passed on to
consuners. Part of the cost reduction is attributable to merger-
related declines in the prices of inputs, particularly |abor, but
about two-thirds of it is due to increased total factor
productivity. One source of the productivity inprovenent is an

increase in capacity utilization (load factor).
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.| NTRODUCTI ON

In a series of previous papers, Lichtenberg and Siegel (1987,

1989a, 1989b) analyzed the effect of ownership change on
productivity and related variables (i.e., output and inputs) anong
U.S. manufacturing establishnents wusing the Census Bureau's
Longi tudi nal Research Database. They found that the | east
efficient plants in an industry are nost |likely to experience an
owner ship change in the future: that ownership change tends to be
fol l owed by above-average inprovenents in productivity;, that
reductions in admnistrative overhead are an inportant source of
these productivity inprovenents: and that the productivity gains
associ ated w th managenent buyouts are nuch |arger than those
associ ated with "garden-variety" changes in ownership.

The purpose of this paper is to extend this line of research
on the consequences of control changes for econom c performance by
anal yzing the effects of mergers on prices, costs, productivity,
and capacity utilization in the U S. air transportation industry
during the period 1970-1984. The rate of merger and takeover
activity in this industry increased sharply in about 1979: there
was apparently only one significant nerger involving US. airlines
during the years 1970-78, but four nergers during 1979-81.
Al though this increase may partly reflect an acceleration in nerger
and takeover activity throughout the econony at around this ting,
it is probably largely attributable to the deregul ati on of the
industry that occurred in the late 1970s. In any case, these and
subsequent devel opments have stinulated an intense debate about the

effects and desirability of airline mergers.
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In a recent paper, Mrrison and Wnston (1989) evaluated the
effect of airline mergers (excluding the Texas Air acquisitions)
during 1986-7 on travelers' welfare, accounting for both price and
non-price effects, wusing an enpirical nodel of air travelers
pref erences. They noted that in principle, although nergers may
reduce consumer welfare by reducing conpetition and thus increasing
fares, this loss may be offset by a nunber of traveler benefits
that nergers may provide. These include reducing transfer time by
elimnating connections that require changing airlines, and
providing a | arger network and consolidated frequent flier mleage.
They concluded from their enpirical analysis that these nergers had
m xed effects on travelers' welfare: half reduced it, and (provided
that untaxed frequent flier mleage continues to be provided) half
i nproved it. In the aggregate, though, the nergers had a nodest
positive inpact on travelers' welfare: the welfare gain from
i ncreased frequent flier mleage and cities served slightly
exceeded the welfare loss fromincreased fares.' Morrison and
Wnston provided evidence concerning the effects of recent nergers
on travelers' welfare, but they acknow edged that research is
needed to determ ne whether airline nergers enhance operating

efficiency.

" Morrison and Wnston observe that their failure to account
for changes in choice probabilities and for node or destination
shifts in response to nmergers causes themto underestimte the net
benefits of mergers. On the other hand, they argue that "mergers
have | argely foreclosed any opportunity to integrate the air
transportation system nore effectively, thus  underm ni ng
deregul ation's |ong-run performance" (1989, p. 69). This effect,
since unneasured, would cause net benefits to be overstated.
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In the next section we describe the database for our analysis,

and its linmtations. The econonetric nethodol ogy for determ ning
the effects of nmergers on airline performance is outlined in
Section I11. Enpirical results are presented and interpreted in

Section IV, and conclusions are reported in Section V.

1. DATA

The database for this investigation was devel oped by Caves,
Christensen, Tretheway, and Wndle and has been anal yzed and
described by themin a nunber of earlier papers (1981, 1984, 1987).
It includes annual observations on 25 U 'S. trunk and |ocal service
airlines for 1970-84, and on 10 (start-up) airlines for 1982-84.
The underlying source of the data is the Gvil Aeronautics Board's
Form 41 report filed annually by each air carrier

For each observation the database reports the value and
quantity of output and of five inputs®: labor, fuel, flight
equi pment, ground property and equi pnent, and all other inputs
(label l ed "materials"). Qutput and sone of the inputs are actually
multilateral indices of anunber of conponents. Qutput is a
multilateral index of revenue passenger-mles (RPM of schedul ed
service, RPM of charter service, revenue ton-nmles (RTM of nail
and RTM of all other freight. Because, as Morrison and Wnston
(1989) have shown, travelers value attributes such as travel and

transfer tine and schedule delay, this producer output index is a

_ 2 The value of output is total revenue, and the value of each
input is its cost.
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very inperfect index of true input in travelers' wutility functions.
However errors in measuring the "quality"™ of output pose a problem
for determning the effects of nergers only to the extent that
changes in these errors are correlated with nergers. Mbrrison and
Wnston found that frequent flier mleage was the only conponent
of output quality significantly affected by nerger. But apparently
frequent-flier mles flown by passengers are generally included in

> Therefore our output quantity

the RPM data reported by airlines.
and price indexes capture, or "adjust for", this aspect of output
quality. Also, frequent-flier progranms were nuch |ess inportant
during our sanple period than they were in the nore recent period
exam ned by Morrison and W nston.

Labor is an index of 15 categories of enployees, flight
equi pnment is an index of nine aircraft categories, and materials
is an index of 7 categories of materials input. The out put and
i nput quantity indices are all normalized so that their val ues
equal 1.0 for Delta Airlines in 1977

In addition to these variables, the database includes three

characteristics of airline operations: the nunber of points served,

| oad factor (the ratio of seat mles sold to seat mles actually

3 Al though carriers are not specifically instructed or
required to include frequent-flier mles in RPMin their financial
reports, they generally do so, according to day Mritz,
Super vi sory Syst ens Accountant in t he Departnent of
Transportation's Ofice of Aviation Information Managenent
(tel ephone conversation with author, 11/15/89). The issue of
accounting for frequent-flier awards has been considered duringthe
| ast few years by the Anerican Institute of Certified Public
Accountants and by the Air Transport Association
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flown), and average stage length (the average distance between
takeoffs and landings). Caves et al (1984) have denonstrated that
these characteristics are inportant determnants of the cost of
providing airline services. W calculated the nunber of seat mles
flown (FLOMW) by dividing the output index by the load factor.

Qur objective is to conpare the performance of carriers
involved in a merger with that of other carriers in the years both
before and after the nerger occurred, and to calculate the
di fference between the before and after conparisons. The foll ow ng

five mergers occurred during our sanple period:

YEAR MERCGER

1972 Nort heast merged with Delta

1979 North Central and Southern nerged to form Republic
1980 National merged with Pan Anerican

1980 Air West nmerged with Republic

1981 Texas International merged with Continenta

A key feature of our approach is to add tosether the values and

quantities of output and inputs of two airlines for the years prior

to their nerqger. This will enable us to contrast the relative

efficiency of a given bundle of resources under divided ownership
and control to its relative efficiency under common ownership. The
unit cost or total factor productivity (TFP) of the pre-nerger firm
aggregates are essentially weighted averages of the unit costs or
TFP of the two conponent carriers, with weights proportional to the
relative sizes (total costs) of the latter.

After adding up the value and quantity data for pre-nerger
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observations, we calculated for all observations a nunber of
additional variables. W calculated the inplicit price of output
(PQ and of the five inputs (P,, . . .,P) by conputing the ratio of
its value to its quantity. W calculated the cost share of each
of the five inputs (S,, . . .,8;) by calculating the ratio of its value
to the sumof the values of all inputs. W constructed Divisia-
type indices of the quantity and price of total input, as follows:

Q
PI

exp{ Z; (S; * 1n Q.)}

exp{ Z; (S§; * 1n P,)}
where Q and Pl are the quantity and price, respectively, of total
input and @, is the quantity of input i (i =1,...,5). W then
constructed an index of total-factor productivity, TFP, by
conputing the ratio of output quantity Qto input quantity Q.
Load factor (LOAD) was defined as the ratio of Qto FLOM, for the
pre-merger observations, LOAD is equivalent to a weighted average
of the load factors of the 2 airlines, with weights based on their
respective values of "potential output" FLOM. Aver age stage
length (LENGTH) for these observations was defined as a wei ghted
average of the stage lengths of the two airlines, with weights
based on their respective values of "actual output” Q
Unfortunately, although the database constructed by Caves et
al contains 420 observations, due to the absence of significant
data and to the occurrence of strikes (of greater than 25 days),
t hey consider only 272 (65 percent) of the observations to be
reliable and meani ngful . We elimnated fromthe sanple the 148

observations identified by themas having bad data. Some of these



;
observations were of airlines about to merge with other airlines.

Theref ore sone of the pre-merger observations in our merger-
aggregated data set represent only one of the 2 carriers that
mer ged. | ncluding these observations in the sanple precludes
obt ai ni ng neani ngful estinmates of the effect of nmergers on the
levels of values and quantities, such as total cost and out put
quantity. However assum ng the data are randomy m ssing we can
still obtain unbiased estimtes of the effects of nergers on ratios
of variables such as prices (ratios of value to quantity),' unit
cost, TFP, and LQOAD. The efficiency of our estimtes m ght be
improved by giving less weight to "incomplete" pre-nerger

observations based on only one of the two airlines.*

[11. METHODALOGY

W seek to neasure the effect of nergers on a set of
interrelated airline performance variables. To determ ne the
effect on any particular variable X we wll estinate an equation

of the form

+ Esﬂ4 a, M + €. (1)

_ 4
11’1 th =T + 6t + zr=1 ﬁr th- jt+5 Jt

r

where Xx;, is the value of the variable for airline j in year t; a

is the intercept; 6 is a "fixed effect” for year t; M, is a dumy

t

variable equal to one if airline j nerged in year t-r (r=1,...,4),

* When inconpl ete pre-merger observations were eliminated from
the sanple, the estimation results were qualitatively simlar but
weaker than when they were included.
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and ot herwi se equal to zero: M., is simlarly defined, and eis a

jt+s
di sturbance term (We will also generalize the nodel by replacing
the intercept a with a set of airline fixed effects =;.) The
coefficient g. measures the logarithmc difference in the mean
values of Xin t-r between airlines that did and did not nerge in
year t. Although we will allow for separate coefficients for each
of the four years before and after nmerger, due to the fairly snal
sanpl e (N=243) and the relative infrequency of nergers, we. do not
expect to be able to obtain very precise estimtes of the
i ndi vidual g and a paraneters. W will focus instead on the
average val ues of the "before" and "after" coefficients, and on the
difference between the two:

B = (B + B, + Bs + B,)/4

a=(a +a + a3+ )/4

r=a -8
The paraneter g indicates how the nerger or "treatment" group
conpared with the non-nerger or "control" group in the four years
prior to nerger, and e« indicates how they conpared in the four
post-nerger years. To obtain consistent and efficient estinates
of the effect of the merger treatnment, we will include airline
effects . In the presence of such airline effects, the estinates
of B, a, and T are based entirely on the within-airline sanple
moments.  Including the =, is equivalent to using a "matched pairs"
experimental design, which as Wnnacott and Wnnacott (1972, 172-

3) note is desirable on efficiency grounds.

O the variables we shall exam ne, the one nost closely
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related to consunmer welfare is the inplicit price of airline
services PQ defined as the ratio of totalrevenue (TR) to the
output quantity index (Q:

PQ = TR/Q
PQ can also be represented as the product of the price-cost margin
(MARGN) --the ratio of TRto total cost (TC)--and of unit cost UC
the ratio of TCto Q

PQ = (Tr/TC) * (TC/Q) = MARG N * UC
The growm h rate of the output price is therefore the sumof the
growh rates of the price-cost nmargin and of unit cost:

pg = margin + uc
where | ower case synbols denote growth rates of the corresponding
variables. The effect of mergers on the output price, measured by
the parameter r based on eq. (1) with X defined as PQ is therefore
the sum of the effects of nergers on MARG N and UC. One m ght
conjecture that mergers increase firms' market power, thus raising
MARG N, but that they also reduce unit costs. In this case the
effect of nergers on output price is indetermnate, a priori, and
must be determned enpirically.

There are two distinct ways--one external, the other internal
to the firms involved--in which nergers could affect, and mi ght be
expected to reduce, unit costs. The first is by influencing the
prices paid by the producer for inputs. There may be econom es of
scale in the supply of some of the firms inputs. A so, the firms
nonopsony power (as well as its nonopoly power) may be increased

by merger, thus lowering the prices of factors of production
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Second, nerger may increase total-factor productivity, the
technical efficiency with which resources are deployed. As noted

above, Caves et al have docunented that two features of airline

network operations--the |oad factor and average stage |ength--
affect output per unit of total input. Merging two airline
networks mght constitute a nmeans to increase the rate of capacity
utilization (load factor), and nore generally, to reconfigure
operations in a nore efficient manner. Figure 1 summarizes the

potential channels we shall investigate via which nergers' may

affect the price of airline services.

V. EMPIRICAL RESULTS

Estimates of the paraneters B, a, and r corresponding to
different definitions of the variable X are presented in Table 1.
W report "total" estimates (excluding fixed firmeffects) of g and
a, and both total and "within" estimates (including firm effects)
of r. The estinates on the first line of the table indicate that
the nean output price of airlines involved in nergers was 6.0
percent higher than that of airlines not involved in nmergers in the
4 years prior to merger, and 5.1 percent lower in the 4 years after
mer ger . The pre- to post-nerger change in the nerger vS. non-
nmerger difference is therefore -11 percent. The total estinates
suggest that nerger is associated with a novenment from above-
average to bel owaverage output price, but none of the paraneters

are significantly different from zero at conventional |evels of
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signi ficance. However when we include fixed firmeffects in the
nmodel, thereby utilizing a "matched pairs" design, the estimte of
ris significant at the 5 percent level, despite the fact that the
point estimate declines by nore than half. The increase in the
price of output of airlines involved in nerger is 5 percentage
points lower, from before to after the nerger, than the
correspondi ng increase of non-nerger airlines during the sane
cal endar period. The pre- and post-nerger periods are centered two
and a half years before and after the nerger, so this is equival ent
to about a one percentage point |ower average annual rate of
growt h. Since the provision of frequent-flier mles is
incorporated in our output price index, this result is consistent
with Mrrison and Wnston's finding that nergers increase
travelers' welfare, when frequent-flier mleage is accounted for

As discussed above, in principle a change in the relative
price of output could be due to a change in the price-cost nargin,
a change in unit costs, or both. The second line of the table
indicates that nerger is associated with a very small increase in
MARG N, from slightly bel owaverage to slightly above-average, but
the change in MMRGN is far fromsignificant in both the total and
within nodels. The reduction in the relative price of output is
nore than conpletely "explained™ by the reduction in unit costs.
Airlines involved in nerger had 6.1 percent higher unit costs prior
to merger, and 5.4 percent |ower unit costs post-nerger, than non-
merger airlines in the same calendar year. As in the case of PQ

the total estimates of the paraneters g, a, and I are not very
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significant (although highly suggestive), but the within estimte
of ris significant. It inplies that the average annual rate of
unit cost growh of carriers undergoing nerger is about 1.1
percentage points lower, during the five-year period centered on
the nmerger, than that of carriers not involved in nerger

W now proceed to a deconposition of the effect of nerger on
unit costs into its two conponents, the effect on TFP and the
effect on input prices. Paraneter estimates for the dependent
variable 1n TFP are reported in line 4 of the table. The estimates
closely parallel, wth an opposite sign, those for PQ and UC
airlines involved in nergers had bel ow average productivity before,
and above-average productivity after, the merger. The findings
that g <0 and that T > 0 are very consistent with Lichtenberg and
Siegel's (1987) results concerning productivity and changes in
owner shi p of manufacturing plants. They found that plants changing
owners had bel ow average |evels of TFP prior to changi ng owners,
and above-average TFP growth rates subsequent to the ownership
change. Their estimates of the difference in TFP growh rates were
highly statistically significant, whereas our within estimte of
ris significant at only about the 9 percent |level, using a one-
tailed test. However their estimates were based on a panel of
about 20,000 manufacturing establishments, while our sanple
i ncludes only about 30 airlines. Qur point estimate of I (.040)
is much larger than (about 8 tines) their point estimte of the
effect of ownership change on manufacturing plant productivity.

It is very simlar, however, to Lichtenberg and Siegel's (1989b)
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estimates of the effects of |everaged buyouts and nanagenent
buyouts on the five-year (1981-86) productivity growth rates of
manuf acturing establishments: .028 and .039, respectively.

The lion's share of nmerger-related unit cost reductions thus
appear to be due to increased productivity. How are these
productivity inprovenents achieved? Two determ nants of an
airline's TFP are its |load factor and average stage |length. Lines
5 and 6 of the table exam ne the effect of nergers on tﬁese t wo
variables. Carriers involved in nergers had significantly below-
average |load factors prior to nerging; post-nerger, their |oad
factors were no |longer below average. The within estimte of the
change in LOAD is 4.1 percent, and is significant. Thus an
increase in the rate of capacity utilization is one source of the
productivity inprovenent associated wth mergers.

The estinmates of the effect of nmerger on average stage |length
are nore anbi guous. The total estimates suggest that nerger is
associated with a 20 percent increase in stage |ength, from average
to above-average val ues of LENGIH, inplying that increased stage
l ength is another source of productivity gain. The within estimate
inplies that stage length declines slightly in connection with
mer gers. Neither the total nor the within estimates are
significant, however.

As we argued in the previous section, declines in unit cost
may result frominput price reductions as well as from productivity
I ncreases. | nput prices are the last set of variables whose co-

novenents with nerger events we analyze. The last five |lines of
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Table 1 display the estimates of B8, a, and r for the five input
prices, listed in descending order of the nean cost shares of the

> As in the case of the stage length estimtes, the total

inputs.
estimate of r for the price of |abor is positive, whereas the
within estimate is negative. But in this case the within estinate
(which we have argued is nore reliable than the total estimate) is
significantly different from zero. It inplies that the increase
in the average price of labor paid by airlines involved in mergers
during the five-year period around the nmerger date was 4.6
percentage points |ower than the increase paid by other airlines
during the same period. Because the |abor measure is an index of
15 categories of enployees, tw different factors nmay be
contributing to the | ower average wage growh of nerger-involved
airlines. First, nergers may be associated with |ower growth in
wages Wi thin enployee categories. Second, they nmay be associ ated
with reductions in the enploynent shares of high-wage workers.
Li chtenberg and Siegel (1989a, 1989b) found that reductions in the
enpl oyment  shares of high-wage workers (both central-office
personnel and nonproduction workers in production establishments)
tend to occur in connection with takeovers and | everaged buyouts

of manufacturing firns; it is plausible that these also occur in

connection with airline mergers. They also found that contro

> The nmean cost shares are:

Labor .324
Materi al s .311
Fuel .181

Fl i ght equi pment .149
G ound property .034
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changes have no effect or a small positive effect on the wage rates
of production workers, but a large negative effect on the wage
rates of white-collar enployees.

Surveying the remai nder of the input price estimates, the only
other input price for which the within estimate of |I' is even
marginally significant is the price of flight equipnent. The
estimate inplies that mergers are associated with 3.3 percent
reductions in the average price of flight equipment over-a five

year peri od.

V. CONCLUSI ONS

In this paper we have analyzed the effect of nergers on
various aspects of airline performance during the period 1970- 84,
using a panel data set constructed by Caves and his associ ates.
Previ ous papers have exam ned the inpact of airline nmergers on
fares and other determinants of traveler welfare, but we are not
aware of any previous evidence on their inpact on airline operating
ef ficiency.

Qur estimtes, derived from a sinple "matched pairs”
statistical nodel, indicate that these mergers were associated with
reductions in unit cost. The average annual rate of unit cost
gromh of carriers wundergoing merger was (a statistically
significant) 1.1 percentage points |lower, during the five-year
period centered on the merger, than that of carriers not involved

in nerger. A nost all (86 percent) of this cost reduction appears
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to have been passed on to consuners: the annual growth rate of
total revenue per unit of output was 1.0 percentage points |ower
during this period for carriers involved in nerger. This result
appears to be consistent with Mrrison and Wnston's finding that
(more recent) airline mergers have nodestly increased travel er
wel fare, when frequent-flier benefits are accounted for, as we
believe themto be in our estimtes.

Part of the reduction in unit costs is attributable to merger-
related declines in input prices, particularly the price of |abor:
the five-year growh in the average wage rate is significantly
| ower anmong firms involved in nergers during those years than it
is anong firns not invol ved. But an increase in total factor
productivity appears to be responsible for about two-thirds of the
unit cost reduction. The level of productivity of carriers
i nvol ved in nerger was bel ow average prior to nerger and above-
average subsequent to merger. These findings are consistent with,
albeit far less statistically significant than, Lichtenberg and
Siegel's estimates concerning the effects of takeovers and
| everaged buyouts on panufacturing plant productivity. Qur
estimates al so suggest that increased capacity utilization (| oad
factor) contributes to the productivity inprovenent associated wth
mer gers.

Qur findings are consistent with the hypotheses that the
mergers that occurred during our sanple period increased
productivity and capacity utilization, and that they reduced unit

costs, average revenue, and the average wage. COf course, one woul d
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not expect our paranmeter estimates to be unbiased estinmates of the
effects of all proposed nergers. As docunented by Morrison and
Wnston, 5 out of the 9 nmergers proposed during the years 1979-82
were either rejected by the Cvil Aeronautics Board (one proposed
merger), or not consummated (4 proposed nergers). Presumably the
efficiency gains and price reductions that woul d have resulted from
t hese mergers woul d have been snaller in magnitude than (perhaps
even opposite in sign from the corresponding effects .of the
nergers that were conpl et ed. It is also not clear whether U S.
airline nmergers since 1984 (of which there have been nmany), or
mergers in other countries, have had effects simlar to those we
have esti nat ed. Further research is required to address these

I SSues.
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FI GURE 1
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TABLE 1
Effects of Mergers on Selected Variabl es:

Esti mates of Paranmeters Based on Equation (1)
(t statistics in parentheses)

------------ without Fixed Effects-------- Wth Fixed
Effects
Variable Before (8) After (a) Chanse (I') Chanse (I1')
PQ .060 -.051 -.110 -.050
(0.87) (0.71) (1.13) (2.01)
MARG N -.001 .003 .004 .008
(0.08) (0.19) (0.19) {0.47)
uc .061 -.054 -.115 -.058
(0.93) (0.77) (1.22) (1.96)
TFP -.057 .074 .131 .040
(0.81) (1.00) (1.31) (1.38)
LOAD ~-.044 -.008 .036 .041
(1.80) (0.34) (1.07) (1.92)
LENGTH -.015 .186 .200 -.034
(0.09) (1.07) (0.85) (0.65)
| NPUT PRI CES:
Labor -.003 .055 .057 -.046
(0.06) (1.14) (0.88) (1.83)
Materials -.000 -.000 .000 .000
(0.59) (0.14) (0.31) (0.06)
Fuel .034 .018 -.016 -.014
(1.65) (0.84) (0.53) (0.49)
Fl i ght .018 .003 -.015 -.033
Equi pnent  (0.88) (0.13) (0.52) (1.35)
G ound .000 .009 .009 .014

Property (0.01) (0.57) (0.41) (0.64)



Caves,

20

REFERENCES

Dougl as, Christensen, Laurits, and Tretheway, M chael
(1981), "U.S. Trunk Carriers, 1972-1977: A Muiltilateral
Conpari son of Total Factor Productivity," in Productivity
Measurenent in Resulated Industries, ed. by Thomas Cow ng and

Li cht

Morri

Wnna

Rodney Stevenson (New York: Academ c Press), 47-76.

------------------ (1984), "Econom es of Density Versus
Econom es of Scale: Wy Trunk and Local Servise Airline Costs
Differ," Rand Journal of Econonmics 15 (4), Wnter, 471-489.

------------------ and Wndl e, Robert (1987), "An Assessnent
of the Efficiency Effects of U S. A rline Deregulation via an
I nt ernati onal Comparison,” in Public Requlation: New
Perspectives on Institutions and Policies, ed. by Elizabeth

Bailey (Canbridge: MT Press), 285-320.

enberg, Frank, and Siegel, Donald (1987), "Productivity and
Changes in Oanership of Manufacturing Plants,"” Brookinss
Papers on Econom c Activity 3, 643-673.

—————————————————— (1989a), "The Effect of Takeovers on the
Enpl oyment and Wages of Central-Office and Qther Personnel,”
NBER Working Paper No. 2895, March; revised Septenber.

———————————— e (1989b), "The Effects of Leveraged Buyouts
on Productivity and Rel ated Aspects of Firm Behavior," NBER
Wor ki ng Paper No. 3022, June.

son, Steven, and Wnston, Cifford (1989), "Enhancing the
Performance of the Deregulated Air Transportation System"
Br ooki nss Papers on Econom c Activity: Mcroeconomcs, 61-112.

cott, Thomas, and Wnnacott, Ronald (1972), Introductory
Statistics for Business and Economics (New York: WIey)




