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EXECUTIVE SUMMARY

ﬁ This is the latest report in a series of forecasts of user demand for FAA
services. The forecasts provide the support for agency hudget requests

and the busis for policy and plans development.
The basic underlying assumptions for the new forecasts include:

\ ° An economic recovery within the next year and continued modest

! growth bevond.

] @ The supply of energy and fuel will not significantly inhibit economic

or aviation growth, although prices are expected to increase through-

out the forecast period.

_———

° The basic trends in the air carrier industry and its service patterns
which have evolved over the years will continue without substantial
change.

° No economic or procedural changes will significantly inhibit the

growth of general aviation.

T

° No operational constraints such as curfews are reflected. )
° Military aviation activities were assumed to remain at or slightly 1
helow current levels. 1

The FAA provides the aviation community with three distinct operational
services: air traffic control at selected airports: IFR en route traffic con-
trol; and flight services, including pilot briefings, flight plan filings, and
aircraft contacts. These services are provided to four major categories

of users: the air carriers, the air taxis, general aviation, and the military.




Each category uses these services in different degrees. Because of the dif-
ferent relationships and growth trends among the four users and the three FAA
services, there is no one workload measure such as airport operations, or av-
iation activity series such as air carrier revenue passenger miles whieh typi-
fies the past trends or future outlook for the whole of the FAA. There have
been, and there will continue to be, different socio-economic and political
forees which drive the growth trends in each major user category. Any anal-
vsis of the three hasic FAA operational services should properly begin with a
breakdown or separation by user category. All of the forecasts included herein
follow this approach. First the underlying factors influencing the growth pat-
terns of each major user are determined and forecast. ased on these trends
and past relationships and through the use of econometric models. separate
demand forecasts for FAA services are derived for eaeh user categorv. The
forecasts of total FAA operations and services reflect a summation of the indi-

vidual forecasts of the four major users.

In summary, total aircraft operations (take-offs and landings) at airports with
FAA air traffic eontrol towers are forecast to increase by 41 percent hetween
Fiseal Years (FY) 1975 and 1980 and to double the present level by FY 1987,
This growth will be dominated »y growth in general aviation flying. General
aviation operations accounted for 75 percent of the total in FY 1975, By

FY 1980 general aviation operations will be 79 pereent of total operations.

The FY 1937 estimate shows general aviation operations representing 82 per-
eent of the total figure. By eompuarison, the air earrier portion of the FY 1975
total was 16 pereent. By FY 1980 air earrier operations are expeeted to de-
eline to 14 pereent and by FY 1987 to 11 pereent of total operations.

Total instrument operations at the same towered airports are forecast to show
a growth pattern similar to aireraft operations, rising 35 pereent by 1980 and
92 pereent hy 1987,

Expressed in terms of IFR aireraft handled the workload at the FAA air route

traffic eontrol eenters is expeeted to increase 23 pereent and 67 pereent by
FY 1980 and 1987, respeetively. Air earrier traffic aecounts for about

itk i i st i bl Vst




55 percent of the current volume followed by general aviation at 23 percent,
military at 19 percent, and air taxis at 5 percent. Except for military traf-
fic, all users are forecast to show relatively significant increases. The air
carriers will increase 22 percent by FY 1980 and 52 percent by FY 1987,

In the same time spans the number of general aviation IFR aircraft handled
will rise 55 percent and 140 percent. General aviation aircraft handled will
account for 34 percent of the total in FY 1987 compared with 23 percent today.

Flight services performed by the FAA, which includc briefing pilots, filing
flight plans, and contacting aircraft, are forecast to show the highest growth
rate of any of the FAA operational series. By FY 1980 this volume is ex-
pected to show a 54 percent increase, and by FY 1987 the level should reach
almost 2. 5 times the cnirrent level. This series, as with aircraft operations,
is dominated by general aviation use.




E— m— ———

RBICCETE Py o o PC DPRRNPECSRE S SR P T

INTRODUCTION

This report contains the latest Federal Aviation Administration forecast of
measures of workload and activity at towered airports, air route traffic con-
trol centers, and flight service stations for the period Fiscal Year (FY)

1976 to 1987. The forecasts were made for the four major users of the sys-
tem; air carrier, air taxi, general aviation, and the military. The report
has been prepared to meet the hudget and planning needs of the various offices
and services of FAA for data concerning future trends in aviation activity. It
is one of a series of specialized aviation forecast studies issued annually by
the FAA Aviation Forecast Branch, Office of Aviation Policy. The series in-
cludes "Military Air Traffic Forecasts 1976-1987", "Terminal Area Forecast
1976-1987", and "IFR Aircraft Handled Forecast by Air Route Traffic Control
Centers 1976-1987"". Copies of these reports are available from the National
Technical Information Service, 5285 I'ort Royal Road, Springfield, Virginia
22151.

This year the report has heen expanded to include three long-term forecasts.
A baseline forecast for FY 1986 and FY 1987 is consistent with the short--
term forecasts. In addition, a high and a low scenario, showing possible im-

pacts of different economic conditions, are presented.

Table A is presented as a general overview of this year's forecasts. In ad-
dition to providing a capsule version of the September 1975 forecasts, Table
A presents a comparison with last year's forecasts across the selected ac-
tivity measures. Of the two sets of forecasts, the September 1975 forecasts
are clearly more pessimistic. This reflects the impact on aviation activity
of the more rapid rate of price increase, especially for fuel, and the slower

rate of real income growth assumed for the September 1975 forecasts as
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compared with the cerlier forecast. It should be noted that this year's fisc
forecasts for 1977 and beyond are hased on the new fiscal year period, Oc-

tober 1 through September 30.

Table A
FORECAST COMPARISONS

September 1975 versus September 1971

al

Tower Operations Instrument Operations
(In millions) (In millions)
Percent Percent
1975 1971 Change 1975 1974 Change
Actual ~
1975 59.0 26.2
IForecast
1976* (3.0 66,4 - 5.1 27.2 27.6 o
1977* 65.9 70.2 - 6.1 25.6 29,6 - 3.4
1975 71.6 73.% - 2.3 91.1 32.9 - 5.5
1979* @ 0,9 i, 2 F 9.1 23 6 26,0 = 9.0
19%6* (Baseciine) 116, 8 12F.3 - 6.8 48.1 54.9 -12.4
IR Aircraft Handled Flight Services
(In millions) - (In millions)
Percent Percent
1975 1974 Change 1975 1974 Change
Actual
1975 23.6 58.3
Forccast
1976* .7 25,8 - 3.1 67.0 69.2 - 3.2
1977 25.6 26,9 - 4.8 72.9 g 51 - 5.4
1975+ 6.7 2T - 5.3 §0.2 52,6 - 2.9
1979* 33,1 36.0 - 8.1 §5. 8 89.7 - 4.3
1956* (Baselinc)  36.5 10,4 9.7 132.9 164.8 -19. 4

* Forecasts. Forecasts for fiscal yvears 1977 and bevond are presented for
the new fiscal period (October 1 through September 30). the 1976 forecast
is for the old fiscal period (July 1 through June 30).

**Three forecasts are included for 1986 based on differing economic assump-
tions. Forecasts shown here are for the baseline forecast.

“urther detail on specific projections and their underlying assumptions are

presented in the following text and in the Appendix. Additional information

is available from the Aviation Forecasting Branch (AVP-120), Federal Avi-

ation Administration, Washington, D. C, 20521, phone 202-426-3103.
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HIGHLIGHTS OF FISCAL YEAR 1975

The aviation industry continued to be subject to a variety of economic
and operational pressures which began during FY 1974. Rising fuel
prices and other cperating costs, and a depressed economy all had their

constraining effect on aviation growth. The fuel problems which began
in November 1973 continued to cause operational changes by air carriers

and general aviation fliers.

Air Carriers

The effect of rising costs and a depressed ecor. .-my were particularly pro-
nounced on the air carrier industry. Air carrier aircraft operations for
July through October 1974 reflected the effect of capacity reductions that
were inaugurated during the oil embargo. With the advent of the new fall
and winter schedules, airline operations began to show slight gains over
the previous year when the oil embargo imposed reductions were at their
height. However, air carrier operations for all of FY 1975 were approx-
imately one percent less than during FY 1974 in the United States and its
territories.

Although domestic air carrier operations decreased slightly during FY 1975
available seat-miles increased by 3 percent. This was brought about by the
continued introduction of wide-hody jets and larger standard-body jets
while propeller and smaller jet aircraft were retired from the air carrier
fleet. The United States international carriers during FY 1975 decreased
their available seat-miles by 3 percent while decreasing their departures
by 10 percent throughout the world.

Revenue passenger miles also decreased during FY 1975 due mainly to the de-
pressed general economy. Domestic revenue passenger miles decreased

by 1.7 percent while international revenue passenger miles decreased by

10.5 percent. This resulted in a domestic load factor of 52. 7 percent




compared with 55.1 percent for FY 1974,

The FY 1975 international load

factor was 50.2 percent as compared with 54.2 percent in FY 1974,

Fuel prices continued to rise for the domestic and international air carriers

during FY 1975. In June 1973 the average price of fuel was 12. 5 cents per
gallon for the total industry. By June 1974 this had increased to 24.9 cents

per gallon,
28.9 cents.

In June of 1975, the average industry price had increased to

As a percent of total airline operating costs, fuel had risen

from 12 percent in 1973 to approximatelv 19 percent in 1975. See Figure 1.

FIGURE 1

Air Carrier Fuel Expenses:
Cost Per Galion and Percentage of Totali Costs
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Total Operating Costs

Fuel Costs All Other Costs
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1975
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Increases in fuel costs added to other operating cost increases along with a
decrease in demand caused a decrease: in income for the industry. During
FY 1975 the domestic and international trunk carriers experienced a 14.1
percent increase in operating revenue per revenue ton-mile. However, a
4.9 percent decline in total revenue ton-miles resulted in an increase of
only 8.4 percent in total operating revenue. During the same period total
operating expense increased 12. 7 percent causing a substantial decrease in
net income when compared with FY 1974.

For FY 1975 the operating profit for the total air carrier industry was

$281 million, a 63. 8 percent drop from the $777 million profit reported

for FY 1974. The international scheduled carriers continued to show a
poor profit picture when looked at as a group. The international trunk car-
riers decreased from a FY 1974 operating profit of $11 million to an oper-
ating loss of $49 million in FY 1975.

General Aviation
The increase in total instrument operations between FY 1974 and FY 1975

was 8. 7 percent; greater than the FY 1973 to FY 1974 increase of 6.7 per-
cent. Part of this growth reflects the increased use of avionics by the GA
fleet. Loth GA and air taxi instrument operations increased over the 1974
to 1975 FY time frame while military and air carrier instrument operations
did not change significantly from their FY 1974 level.

Total IFR aircraft handled by air route traffic control centers increased by
3.5 percent from 22.9 million in FY 1975. Air carrier IFR flying remained
at its FY 1974 level, while air taxi, GA and military IFR aircraft handled
increased by 18.2 percent, 7.8 percent, and 2.3 percent, respectively.

The total number of flight services provided by flight service stations and
combined station/towers rose from 56.2 million in FY 1974 to 58. 3 million
in FY 1975, an increase of 3.7 percent. This series has exhibited an unin-
terrupted upward trend since iis inception in 1962. The FY 1975 counts of
pilot briefs, flight plans originated, and aircraft contacted were all higher
than their FY 1974 levels.

[ BRI PRI A
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The total number of active pilots was 730, 541 as of January 1, 1975, up
2.2 percent from one year earlier. The most recent data shows that, with
the exception of student and helicopter pilots, all types of pilot certifica-
tions increased over their levels for the preceding year.

The size of the active GA fleet increased from 153. 5 thousand as of Jan-

uary 1, 1974 to 161. 5 thousand one year later, up 5.2 percent. Similarly,
hours flown by GA aircraft increased from 30.6 million in FY 1974 to 32.2
million in FY 1975, up 5.2 percent. However, hoth the increase in fleet

size and the increase in hours flown are lower than their respective increases
for the preceding year. The slowdown in the rate of increase reflects the rf-
fect of rapidly rising prices, especially in fuel cost, and a general slowing

of activity in the national economy.

The impact of the economic situation is also reflected in GA aircraft produc-
tion. Although GA aircraft production increased from 14, 730 units in FY
1974 to 15,232 units in FY 1975 (up 3.4 percent), this increase is signifi-
cantly lower than the 18 percent increase posted hetween FY 1973 and FY
1974,

Military
Military operations at FAA airport traffic control towers numbered 2. 8

million in FY 1975 which was the same as FY 1974. Instrument operations
also held nearly constant in FY 1975 at 4 million. Military aircraft handled
at FAA air route traffic control centers showed a slight increase from 4.3
million in FY 1974 to 4.4 million in FY 1975.

FAA Operations

Total aircraft operations increased by 3.9 percent from 56.8 million in

FY 1974 to 59. 0 million in FY 1975. Dart of this increase may be attribu-
ted to net gain of 22 towers during FY 1975. Over this time period, itiner-

ant operations increased by 1.2 percent and local operations by 2.9 percent.

These percentage increases are lower than those for the 1973 to 1974 fiscal

-, e i i, s
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years. The slowdown in the rate of growth of operations may be attributed
to the impact of the general economy on aviation. The increase in itinerant
operations was due to the growth in GA and air taxi operations since air
carrier itinerant operations decreased and military itinerant operations re-
ni¢ined at about their FY 1974 level. Similarly, the growth in local opera-

tions was due to an increase in GA operations since local operations for the
military declined from the preceding year.
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AVIATION FORECAST HIGHLIGHTS

Air Carrier

Due to an expected economic recovery beginning in late 1975, scheduled
passenger traffic is forecasted to increase substantially in Fiscal Year
(FY) 1976. Most of this growth, however, is expected in scheduled domes-
tic traffic since growth is not anticipated in the North Atlantic and other
foreign markets for U. S. carriers. After this FY 1976 recovery period,
total industry revenue passenger enplanements (ENP) will increase at a
5.8 percent annual rate through FY 1982, while the revenue passenger
mile (RPM) average annual growth rate is forecasted at 6.3 percent. The
international markets will strengthen during this FY 1977 to FY 1982 per-
iod and experience RPM annual growth of 6.1 percent and an ENP rate of
5.5 percent. In the meantime, domestic growth is expected to decelerate

to a 6.0 percent annual growth rate in ENP and a 6. 4 percent rate in RPM,

General Aviation

Just as passenger traffic can be used as an important measure of air car-
rier activity, the general aviation fleet size and hours flown are important
indicators of general aviation activity. For example, the annual growth
rate in the active GA fleet of 3.3 percent emphasizes an increasing popu-
larity of general aviation flying. Moreover, the /5.0 percent per year in-
crease in GA hours flown reflects a greater utili:zation of each active air-
craft. Interestingly, the largest growth occurs in the multi-engine and
turbine classes of aircraft. This points to an increased sophistication

among the GA pilots.

Military
The FY 1980 military aircraft forecast shows 19,935 active aircraft and

6, 555,000 flying hours -- an average of 329 hours per aircraft., This is a
slight decrease from the FY 1975 {leet of 20,203 aircraft and 6,652, 000
flying hours. The average utilization for the FY 1975 fleet was 333 hours

per aircraft.
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Because of the nearly constant level of military flying throughout the
forecast period the FAA workload attributable to this flying is forecast
to remain relatively constant at FAA control towers, traffic control

centers and flight service stations

Fleet and Hours Flown

A comparison of the changing ratios in size of active fleets and hours
flown by the air carriers, GA and military is shown in Figure 2. These
changing ratios emphasize the change in relative magnitude of demand
each category is expected to place on the air systeni. The GA portion

of the total fleet will grow to 90 percent by 1982. On the other hand, be-
cause of the high utilization rates of the air carrier aircraft, the air car-
rier hours will remain a significant factor in the total hours.

}'AA Workload

Although fleet size and hours flown are important measures of future avia-

tion activity, activity at FAA terminal, en route, and flight service station
facilities are the relevant forecasts for FAA manpower and facility plan-
ning. Total operations at FAA air traffic control towers, instrument oper-
ations, en route aircraft handled, and total flight services comprise the

important workload measures.

Currently, twelve additional towers are scheduled for commissioning in FY
1976. These additional towers in FY 1976 combined with the expected econ-
omic recovery are forecasted to cause a 6.8 percent increase in tower opera-
tions over the corresponding 1975 total. The average yearly growth rate is
forecasted to be 7.0 percent through FY 1982, See Figure 3. As shown in
Figure 4, the early growth occurs mainly in itinerant operations, while the
later growth results mostly from increuses in local operations. The growth
in itinerant operations can be attributed primarily to relatively high growth
rates in air taxi and general aviation activity plus some incrcase in air car-
rier operations. The increase in local operations are brought about solely
by general aviation since military operations are expected to remain

12




FIGURE 2
Comparison of Active Aircraft Fieet to Hours Flown
FLEET
1%
1% e————— Alr Carrier
Miiitary m
Generai Aviation
88%
1975 1987
184,025 Active Aircraft 279,844 Active Aircraft
HOURS
Alr Carrier m
I s
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NOTE: Percentages may not total 100 due to rounding.
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FIGURE 4 52,700,000
Local and itinerant Aircraft Operations at
Airports With FAA Traffic Control Service
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nearly eonstant throughout the foreeast period.

Like total aircraft operations, instrument operations at FAA towers are
expectedto inerease in the years ahead. lowever, heeause further im-
plementation of Terminal Control Areas and Stage III of expanded radar
scrviee is not antieipated after FY 1976, this will cause instrument
operations to grow at a more normal rate. General aviation is expeeted

to eontinue past trends and inerease its use of sophistieated avionics equip-
ment. Consequently. the general aviation eategory of instrument opera-
tions will grow at an average 8.5 pereent annual rate through FY 1987.
Total instrument operations are forecast to increase at a 5.7 pereent an-

nual growth rate. See Figure 5.

The reasons for the forecasted increase in aetivity at air route traffic
control eenters are similar to those for instrument operations. In the fu-
ture, general aviation aetivity will have an increasing impaet on eenter
workload. As an example, general aviation IFR aireraft handled are ex-
peeted to grow at a 7.5 percent rate per year through FY 1982. Comple-
menting this growth is an expected 4.0 pereent annual growth rate in air
carricr aircraft handled and no growth in military activity. Figure 6 de-

picts the growth of aetivity at eenters by user category.

Historically, flight serviee stations have provided the greatest share of
their flight serviees to general aviation. The hasie workload measure for
the flight serviee stations is the number of flight serviees which is a
weighted measure of airerait eontaeted, flight plans originated, and pilot
briefs. During the period from FY 1975 to FY 1982 total flight serviees
are forecast to inerease from 58.3 million to 104. 4 million, By FY 1987

total flight services are foreeast to reach 143.6 million, a nearly 150 per
eent increase over FY 1975. The forecast breakdown of total flight serv-

iees is shown in Figure 7.

16
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FIGURE 6
IFR Aircraft Handled by
FAA Air Route Traffic Controi Centers
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FIGURE 7
Total Fiight Services at
FAA Fiight Service Stations and Combined Station/Towers

Millions

125 -

TOTAL FLIGHT SERVICES**

100 -

Millions

- 50 - 50 -

Flight Plans Originated** 25 -

- 25

Aircraft Contacted**

72 73 74 75 76 + 77 78 79 80 81 8 83 84 85 86 87

Fiscal Years (* indicates transitional quarter)

** Total Flight Services is a weighted workload measurement derived by multiplying pilot briefs and flight plans
originated by two and adding the number of aircraft contacted. This graph depicts the components in their
weighted form.




METHODS AND ASSUMPTIONS

Alr Carrier Demand Forecasts

Air carrier operations form one major segment of the workload borne
by FAA facilities. Since future changes in demand for air transporta-
tion affect air carrier planning, forecasts of reverue passenger miles
(RPM) and enplanements (ENP) as measures of that demand are needed
to forecast air carrier activity. Decreases in demand for air transpor-
tation over the past year suggest that RPM's and ENDP's are sensitive to
both income and price variables. Declining real income and increased
fares have combined to reduce demand from FY 1974 levels. This phe-
nomenon coupled with a forecast of a sluggish economic recovery and
continued increases in fares has led to forecasts of air carrier demand

lower than those prepared in the past.

Methodology. The forecasts depend on the assumption that demand for
air carrier services depends upon the economy. The exact relationships
between various measures of economic activity and air carrier demand
were econometrically estimated hased on historical data. The variables
determining RPM and ENP were then forecasted, and demand forecasts
were generated based on the estimated historical relationships. The

cconomic variables used include:

Personal consumption of serv'ces
Number of civilians employed
Air transport investment
Automobile purchases

Cost of automotive transportation

Air fares

Personal consumption of services is used to rcpresent the impact of in-

come. The number of civilians employed reflects the impact of population




T T

growth ondemand. Investment in plant and eauipment by the air transport

industry is a surrogate for level of service. The purchase of automobiles
represents competition from other modes, while the relationship between
air fares and the costs of private transportation represent price competition
from other modes. Generally, the model shows that as air fares and auto
purchases increase, demand falls, and that as income, population, and in-
vestment increase, demand rises. See Figure 8.

Assumptions. The forecasts generated by the model assume that the his-
torical relationships among these variables will continue into the future.

The assumptions about the economy are summarized below.

° Air fares will increase, reflecting increasing airline operating costs.
However. the cost of private transportation is expected to increase
more rapidly than air fares because fuel costs are a major portion
of the cost of automobile transportation.

° Despite economic recovery beginning in late 1975, the consumption
of services will lag as consumers concentrate on durable purchases.
Consistent with this assumption new automobhile purchases will in-
crease in the near term and then decline as fuel prices constrain
vehicle use.

) E mployment as a percent of the total population will remain relatively
stable through the forecast period.

° Investment in air transport will continue at current levels, increas-
ing to an average growth rate of 9. 5 percent per year by 1986.

™) Fuel costs will continue to increase but there will be no restrictions
on the amount available for use.

For a more detailed discussion of the model and assumptions, see

Appendix A.

Air Carrier Activity Forecasts

The sanctioning of capacity agreements by the CAB impacted on air carrier
operations during FY 1975. This policy plus the slow economic recovery
and accelerating fuel costs resulted in a slight decrease in air carrier ac-

tivity when compared to FY 1974 levels.
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FIGURE 8

Scheduled Domestic Passenger Tratfic and Forecast Variables
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With the removal of capacity agreements, the airlines are expected to
increcase frecuencies. The resulting increase in operations will be strenth-
ened further by the economic recovery. On the other hand, higher fares
will damper these increases. The net result of these offsetting factors is

a delay of one year in the growth of air carrier operations when compared
with the 1974 FAA forecast.

The forecast of the level of air carrier traffic activity and workload at
FAA facilities for the period ficcal years 1976-1982 and for long-term
planning (fiscal years 1936-1987) involved several steps. After developing
a forecast for the expected level of revenue passenger miles and enplane-
ments, forecasts of the air carrier fleet and the resulting operations were
made. The factors that influenced these forecasts and the two methods

used are explained below.

Methodology -- First Method

The first method began with a summarization of individual forecasts pre-
pared for each air carrier. The base for these forecasts was the number
of aircraft, by type, each carrier has on hand and on order. The estimates
for future types and numbers of aircraft were made after discussions with
many of the air carriers and all the major U. S. aircraft manufacturers.
Additional aircraft orders beyond those announced publicly were estimated
in order to provide the increased capacity needed to carry anticipated
traffic growth; to provide for retirement of aircraft; and for individual
airlines to maintain a competitive position with other airlines. Judgement,
influenced by the discussions held with knowledgeable people within the in-
dustry, was used to project the individual carrier fleets by aircraft types
beyond the years for which aircraft order information was uvailable. Serv-
ice patterns and frecuencies of service were also forecast in general terms

after discussions with members of the ind stry.
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Assumptions

Aircraft
2 engine ®
]
3 engine o
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°
4 engine °
Seating Capacity
®
®
Load Factor
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Continued introduction of
DC-9 and 737 (both new and
purchased from trunk car-
riers) into local service
carrier fleets

Stretch versions of present 2
engine aircraft will replace
remaining { arboprops in late
1970's

Continued introduction of wide-
body aircraft and 727-200

Introduction of new aircraft in
late 1970's with seating capacity
between 727-200 and wide-body
aircraft

Stretch versions of present
wide-bodies will appear in
early 1980's

Retirement of non fan and some
older fan-jet aircraft will occur
before FAR-36 rules become
effective

Continued decrease in size of
first class section with resulting
increase in size of coach section

Number of seats abreast will in-
crease ky one in wide-body jets
in late 1970's

Will increase from present 53%
to 57% by the early 1980's




Methodology -- Second Method

The second method used was a model developed to forecast air carrier op-
erations. The model forecasts for the total industry rather than by earrier. |1
The model is based on linear eauations developed from historical data and .
the interrelationship hetween various factors in air earrier operations. The ‘
results of this forecasting model were substantially the same as those deter- 1

mined by the first method.
The air carrier operations forecast depends upon
Revenue passenger miles

Average load factor

Average seating capacity

Average stage length

These variables are forecasted hased on time series analysis with adjust-
ments for the effects of cost and fure changes. When eosts increase faster 1
than fares, for example. airline profitability recuires an increase in load
1 factor. Similarly, changesin aircraft size are reflected in the average

seating capaeity.

A ssumptions. In general, the economic conditions assumed are the same as
those used in the air carrier demand model. The following assumptions

were also made. See Figure 9,

) Load faetor will inerease
gradually from 53 percent to
about 57 percent by the early
1980's

° The average seating capacity
will follow historical trends
and increase by about 4 seats
per vear. Implieit here is
less use of wide-hodied air-
craft than had been assumed
carlier in forecasts




The average stage length will
increase by about three miles
per year

General Aviation Activity Forecasts

General aviation (GA) activity is expected to increase faster than total aviation
activity, placing additional workloads on FAA facilities and manpower. How-

ever, the actual FY 1975 levels of activity did not reach those expected in the
1974 forecasts. This may be attributed to the fact that the FY 1974 forecasts
underestimated the magnitude and impact of fuel cost increases and the length
of the economic downturn. The greatest impact occurred in local tower oper-
ations, which consist primarily of student and practice flying and are highly

sensitive to cost changes.

The exception to the above generalizations was FY 1975 GA itinerant opera-
tions, which were only slightly below their 1974 forecasted levels. Interest-
ingly, VFR flight plans are below last year's estimates. Aside from economic
conditions, the slow rate of growth in VFR flight plans may be attributed to
increased use of sophisticated electronic navigation equipment in GA aircraft.
Because of this factor, the FAA has recently proposed the elimination of

VFR flight plan filing for most flights. Implementation of this proposal

would virtually eliminate VFR flight plan activity.

Methodology. Most of the forecasts of general aviation activity were derived
from a simultaneous ecuation econometric model relating measures of acti-
vity to economic and demographic variables. The number of civilians em-
ployed, expenditures on plant and eocuipment by the aircraft industry, factory
sales of automobiles, and real per capita disposable income were the impor-
tant exogenous variables. For further explanation of the rationale for using
these variables, and for a discussion of results of the model, see Appendix B.

Activity measures not for.casted by this model were generated from a time
series analysis. Variables such as average hours flown per operation and
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FIGURE 9
Average Air Carrier Seating Capacity and Load Factor
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Seat Capacity:
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average fuel consumption per hour were forecasted based on historical

J'_ trends. These ratios were then applied to the operations forecast.

Assumptions. The general aviation activity forecasts are based on econ-
omic assumptions consistent with the air carrier RPM and activity fore-
casts. See Figure 10, In addition to those mentioned, some additional
assumptions include:

° No further expansion in terminal control areas or Stage Il of ex-
panded radar service is expected beyond 1975 levels.

° Real per capita disposable income is assumed to grow at 3 percent
per year throughout the forecast period.

) Investment in new plant and equipment by the aircraft manufacturing
industry will grow to $4.0 billion per year by 1987.

Military Activity Forecasts

All military operational activity forecasts are hased on information pro-
vided by the Department of Defense. Military operations are forecast to

hold nearly constant throughout the forecast period.
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Generai Aviation Aircraft Fie>t and Forecast Variables

FIGURE 10
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AVIATION INDUSTRY FORECASTS

Fiscal Years 1976-1982

Tables 1 through 4 present forecasts of traffic, fleet size, and the miles
and hours that will be flown by the air carrier fleet. Tables 5 through 7
are forecasts of the general aviation fleel size and its use. Table 8 is a
forecast of fuel consumption for thc air carriers and general aviation.
Tabhles 9 and 10 portray the outlook for civil aircraft and engine production.
Tables 11 through 17 display forecasts of the different measures of air
traffic activity and workload at FAA terminal, en route, and flight service
station facilities. The data in Table 18 is a forecast of the number of ac-
tive pilots by type of certificat...
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LONG TERM FORECASTS

Fiscal Years 1986-1987 s

While short-term planning requires a single forecast, long-term plans
must anticipate changes in activity resulting from variations in eeconomie
conditions. The cumulative impact of various economic conditions ean
have a significant effect on planning in the long-tcrm. In order to bracket 4
the wide range of aviation activitv levels which can be antieipated, three :

alternativc projections have been made.

!I The first is the BASELINE forecasi. For this forecast the economy is as-
| sumed to reverse its downward trends by the fourth quarter of 1975 with
slow recovery scheduled for 1976 and 1977. As expansion continues to
accelerate, a long-term real income growth rate of 3 percent per year and
an unemployment rate of 6 percent is predicted. At the same time, a co-
ordinated national energy policy will become effective by the early 1980's.
By reducing fucl related price increases, this program will contribute to

a long-term inflation rate below current lcvels at 5 percent.

The second forccast anticipates QUICK RECOVERY. Vis-a-vis the Base- j
line scenario. this ease assumes an effective fiscal program which results y
in full recovery beginning in 1977, a higher real ineomc growth rate of

around 3.5 percent per year, and reduetions of unemployment to 5 pereent.

As in the previous case, an effective energy policy is assumed. Increases

in demand caused by higher income levels are expeeted to raise priees by

5.5 percent per year,

The SLOWER RECOVERY forecast assumes a long-term real income growth
of 2.5 percent. Fuel shortages combined with reduetions in productivity and
attempts to increase growth through fiscal and monetary policy tools are as-
sumed to result in annual inflation rates of 6 percent. A eontinuing unem-

ployment rate of 8 percent also characterizes this seenario.
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Table 19
BASELINE LONG TERM FORECAST
Fiscal Years 1986-1987
1986 1987
Scheduled Domestic Passenger Traffic
Revenue Passenger Miles (Billions) 262.7 280.0
Revenue Passenger Enplanements (Millions) 360.8 384.1
Fleet Size
Air Carrier 3,432 3,542
; General Aviation 245,000 256,000
Hours Flown (Millions)
Air Carrier 8.96 9.28
General Aviation 57.50 60. 43
Tower Operations (Millions)
Total 116.8 124.8
Itinerant 68.1 72.1
Air Carrier 13.9 14.4
' Air Taxi 4,7 4.8
] General Aviation 48.1 51.5
Military 1.4 1.4
Local 48.7 52.7
General Aviation 47.3 51.3
Military 1.4 1.4
f Instrument Operations (Millions)
Total 48.1 50.9
Air Carrier 13.9 14.4
Air Taxi 3.5 3.6
General Aviation 26.7 28.9
Military 4.0 4.0
IFR Aircraft Handled (Millions)
Total Handled 37.5 39.4
Total Departures 15.2 15.8
Total Overs 7.5 7.8
Air Carrier Handled 18.2 18.8
Air Taxi Handled 3.2 3.4
General Aviation Handled 12.5 13.2
Military Handled 4.0 4.0
Flight Services (Millions)
Total 132.9 143.6
Pilot Briefs 39.7 43.4
Flight Plans Originated 15.6 16.5
Aircraft Contacted 22.3 23.8

50




Table 20
QUICK RECOVERY FORECAST
Fiscal Years 1986-1987
: 1986 1987
Scheduled Domestic Passenger Traffic
Revenue Passenger Miles (Billions) 278.4 296.8
, ) Revenue Passenger Enplanements (Millions) 380.3 402.7
Fleet Size
Air Carrier 3,601 3,861
General Aviation 262, 000 274, 000
]
Hours Flown (Millions)
Air Carrier 9.41 10.10
General Aviation 61. 54 64.68
Tower Operations (Millions)
Total 123.5 133.0
Itinerant 72.0 77.3
Air Carrier 14.6 15.7
Air Taxi 4.9 5.0
General Aviation 51. 1 55.2
Military 1.4 1.4
Local 51.5 55.7
General Aviation 50.1 54.3
Military 1.4 1.4
r Instrument Operations (Millions)
Total 50.9 54.8
i Air Carrier 14.6 15.7
| Air Taxi 3.6 3.7
General Aviation 28.7 31.4
Military 4.9 4,0
IFR Aircraft Handled (Millions)
Total Handled 39.8 41.6
Total Departures 15.9 16.6
Total Overs 8.0 8.4 -
Air Carrier Handled 19.0 20.2 [
Air Taxi Handled 3.3 3.5 |
General Aviation Handled 13.5 13.9
Military Handled 4.0 4.0
Flight Services (Millions)
Total 139.8 152.4
Pilot Briefs 41.7 46.0
Flight Plans Originated 16.5 17.6
Aircraft Contacted 23.4 25,2
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Table 21

SLOWER RECOVERY FORECAST

Fiscal Years 1986-1987

1986
Scheduled Domestic Passenger Traffic
Revenue Passenger Miles (Billions) 246.9
Revenue Passenger Enplanements (Millions) 339.6
Fleet Size
Air Carrier 3,382
General Aviation 228,000
Hours Flown (Millions)
Air Carrier 8.83
General Aviation 53.21
Tower Operations (Millions)
Total 109.5
Itinerant 64.6
Air Carrier 13.7
Air Taxi 4.6
General Aviation 45.0
Military 1.3
Locai 44.9
General Aviation 43.5
Military 1.4
Instrument Operations (Millions)
Total g 46.8
Air Carrier 13.7
Air Taxi 3.5
General Aviation 25.8
Military 3.8
IFR Aircraft Handled (Millions)
Total Handled 37.1
Total Departures 15.0
Total Overs 7.1
Air Carrier Handled 18.0
Air Taxi Handled 3.2
General Aviation Handled 12.1
Military Handled 3.8
Flight Services (Millions)
Total 123.4
Pilot Briefs 36.5
Flight Plans Originated 14.7
Aircraft Contacted 21.0
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1987

260.4
357.2

3,468
238, 000

9.10
55. 86

114.8
67.2
14.1

4.7
47.1
1.3
47.6
46.2
1.4

48.8
14.1
3.6
27.0
3.8

38.
15.

18.

12.

Q0 b b W

131.5
39.5
15.3
21.9
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APPENDIX A

MACRO ATR CARRIER FORCASTING MODEL

Jonathan C. Tom

March 7, 1975

To facilitate FAA manpower and facility planning, forecasts of air carvier
activity are necessary. Because of the interrelationships among the economic
and aviation variables. a multiple equation econometrie model has heen de-
veloped to derive the forecasts. The first part of this discussion deals with
the variables used in the model and the structural relationships among them.
The second veviews the estimation results., The ceonomic and aviation as-

sumptions of the forceeasts ave discussed in the thivd part.

The Model

The historical data covers, ona quarterly basis, the period from the first
quarter of 1964 to the third quarter of 1974, This time period was chosen in
an attempt to eliminate the effects of the transition from prop to jet aircraft,
The endogenous variables forecasted werve -

L, RPM - Scheduled domestic vevenue passenger miles ave used to re-

flecet demand for aiv travel. The data were eomputed as a quarterly

total and include activity from all certificated domestic route air

carriers.
2 ENDP - Another measure of demand for air travel is scheduled domes -

tic revenue passenger enplanements. Also computed on a quarterly
hasis, this variable reflects numbers of passengers hoarding scheduled

domestic flights.

3. OPS - Air carrier itinerant opcrations at airports with FAA air traf-

fic control service reflect the useage of FAA facilities. The historical




figures again are quarterly totals.

The structural form of the model is -

1. RPM = f (SRVC. APSU, PAT, REL, STR)

2, ENP = g (CMP, APSU, PAT, REL, STR)

2. .2S = h (RPM, LOAD, SEATS, STAGE)

Equations 1 and 2 are linear equations, while equation 3 is an identity re-
lating to RPM and OPS.

The exogenous variables used in the model are -

1. SRVC - Because the use of air transportation is the eonsumption of
a servie, income used for the personal consumption of services ean
be used to represent the income effeet on demand. SRVC should then

be positively related to RPM.

2, CMP - The number of eivilians employed refleets that portion of the
population which would use air earrier services. As the level of
CMP inereases so should the level of ENP,

3. APSU - Purchases of automobiles represent the use of alternative
modes of transportation. This variable should be negatively related
to demand, since, as the alternative modes are used more frequently,

the use of air transport will diminish.

4. PAT - This variable measures plant, equipment, and other invest-
ment in the air transport industry. Given that such investment leads
to an improvement in the level of service, PAT should be positively

related to demand.
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5, REL - The price of air transportation relative to that of other modes
of transportation should have a negative impact on demand. As air
fares decline relative to the cost of automotive transportation, the
quantity of service demanded will increase. REL then is a ratio be-
tween a price index for adult coach fares and an index for the cost of

private transportation. Both of these indexes are based on 1967 dollars.

6. STR - This dummy variable is used to estimate the effect of major air-
line strikes on the demand for air travel. The period most affected by
a strike was the third quarter of 1966, The variable is one during this

period, and zero otherwise.

7. LOAD, SEAT, STAGE - The average load factor, the average number
of seats per aircraft, and the average stage length are all parts of the
identity relating RPM and OPS. These variables represent data for

scheduled domestic certificated route air curriers.

Note that the two measures of demand have different specifications. Since the
number of enplanements is limited by the number of people able to fly, CMP

is the appropriate variable. Since the distance flown is limited by income ra-
ther than population, on the other hand, SRVC should be used to explain RPM.

The Estimation

An ordinary least squares regression technique was used to estimate equations
1 and 2. The relationship between the endogenous and exogenous variables was
assumed linear for both measures of demand. A log linear formulation was not
chosen because it assumes a compounding growth rate. Since the industry ap-
pears to have explored most of its markets, rapid growth resulting from expan-

sion into new markets is no longer expected. The linear form reflects the
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behavior of a mature industry whose growth is now dependent on general ec-
onomic growth rather than the discovery of new markets. The estimated

cquations are -

Estimated ENP = -75.01 + 1.64*CMDP - 0.04*APSU + 1,98*PAT

(15.75) (-1.76) (3.04)

-0.17*REL - 5,79*STR

(-1.62) -2,52)

Durban-Watson Statistic = 1,487

Corrected R-squared 0.944

Standard Error 2.129
Estimated RPM = -12,32 + 0,32*SRVC - 0.06*APSU

(17.395) (-3.94)
+0,56*PAT - 0,17*REL - 4,18*STR
(1.17) (-2.18) (-2.63)

Durban-Watson Statistic = 1,791

Corrected R-squared 0.955

Standard Error 1.479
The numbers in parentheses are Student t-statisties corresponding to each
cocfficient. Note that all coefficients are of expeeted sign, substantiating
the a priori hypotheses. The corrected r-squares indicate that the models
explain about 95 percent of the variance in the dependent variables. The
Durban-Watson statistics indicate that serial correlation is not significant
at a 1 percent level, Therefore, these models do explain the historical de-
mand for air carrier services. Given that the estimated relationships con-

tinue into the future. the equations can be used for foreeasting.

The Forecast Assumptions

The assumptions and forecasted economic variables tie to those used by the
Council of Economic Advisors and were used as the base line seenario for

the required projected levels of the exogenous variables. The forecast
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assumes that cconomic recovery will begin in late 1975 and continue until
1980 when the economy will return to the normal growth path. The impact
of these increases in real income will not be felt in the air carrier industry
however, because of the increased consumption of consumer durables.
Since people will begin to make durable purchases, which have heen post-

poned during the recession, SRVC will remain low through 1980.

As income grows, the employed population will remain fairly stable through-
out the forecast period. Two offsetting effects will econtribute to this. Early
retirement will deerease the employed population, while the return of the
uncmployed to the labor force will increase it. Morcover, because the post-
war baby boom has already entered the labor market, the recent upsurge in

the employable population will be reduced.

In the meantime. continuing restraints on fuel consumption will increase the
cost of private automobile transportation. As the airlines maintain a policy
of holding down fares to encourage demand, the price of air transportation

falls relative to the cost of alternative modes.

Consistent with the incereases in real incomes and the consumption of con-
sumer durables, purchases of automobiles rise until the late 1970's. Then,
as gasoline costs continue to rise and as the price of new automobiles in-

creases, APSU will begin falling off in the 1980's,

In addition to thesc cconomic assumptions, some assumptions about airline
hehavior were made. Beeause of decreases in the relative price of air fares
and increases in operating costs, the air carriers will attempt to maintain a

load factor which will increase gradually through the mid-fifties during the

forecast period. Consistent with incereasing costs, airlines will retain older :

aircraft and no longer add seats to existing aircraft. At the same time, to
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maintain frequency levels, the use of wide-bodied aircraft will be re-
duced from levels anticipated in the early 1970's. These latter three as-
sumptions imply that the average seats per aircraft will increase slower
than forecasted in previous years. Finally, a gradually increasing

average stage length was assumed.
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APPENDIX B

GENERAL AVIATION FORECASTING MODEL

Thomas Henry, Steve Vahovich, and Jonathun Tom

March 7, 1975

I. INTRODUCTION

Significant growth in the size of the general aviation fleet during the sixties,
and the relatively recent trend toward larger multi-engine and turbine pow-
ered fixed wing aircraft, have lead to increased intensity of use of the Na-
tional Aviation System (NAS) by general aviation aircraft. The effect of in-
creased fleet size and the trend toward larger general aviation aircratft is
reflected in the increase in general aviation operations (takeoffs and landings)
at Federal Aviation Administration (FAA) towered airports -- between 1959
and 1972 general aviation operations almost tripled in size (growth in air car-
rier operations over the same period was only 32%), and general aviation
currently accounts for over 807 of total aircraft operations at towered air-
ports in the United States. Since general aviation represents such a signifi-
cant component of NAS, forecasts of general aviation activity are critical
measures of future demands on NAS. Thus, the forecasting model presented
in this paper represents an important basis for aviation planning purposes.

The structure of this paper is as follows: Section I discusses the model and
relevant economic hypotheses; Section III presents the empirical results;
and Section IV discusses the general economic assumptions upon which the

forecasts are based.

II. MODEL AND HYPOTIIESES

The fundamental assumptions underlying the general aviation model are that
the various measures of general aviation activity are related to the level of
economic activity, and that the various activity measures are dependent on

one another in a specific (i.e., without feedback) way. The latter assumption
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accounts for the construction of the model as a recursive system (see John-

ston, Econometric Mcthods, p. 377) and justifies the estimation technique.

Figure A incorporates these assumptions and illustrates the general structure
of the model. Figure B defines the endogenous and exogenous variables in the
model, and Figure C presents the system of equations summarizing the hehav-
ioral assumptions included in the model. Since the sume exogenous variable

may appear in more than onc equation, with the same expeeted sign, the fol-

lowing detailed discussion of the associated hehavioral hypothesis is presented
with respect to all relevant endogenous variables. A discussion of the recur-

sive relationships follows the presentation of the hypotheses.

Since the number of active general aviation aireraft (GAAA) is likely to in-
crease as the number of eivilians employed increases, the expected sign for
the parameter estimate of CMP is positive. Expenditure on aircraft plant and
complementary equipment (PAC). a surrogate measure of the sales of aircraft
and complementary equipment, is expected to be positively related to the num-
ber of active general aviation airceraft (GAAA), the number of student pilots
(STD). and the number of itinerant opevations (ITN). Factory sales of auto-
mobiles (SUB), a surrogate measure for the effect of alternative modes of
transportation, is expected to be negatively related to the number of general
aviation aircraft (GAAA) and the number of active student pilots (STD) -- the
more widespread automobile use, the fewer the number of general aviation
aircraft and the fewer the number of student pilots. * Since it is likely that

the number of active student pilots (STD) will increase as real per capita dis-
posable personal income increases, a positive sign is expected for PPDPI,
The availability of airerait to instrument rated pilots (AVAIL) is expected to
he positively related to the number of IFR flight plans filed (IFRF) -- the

greater the aireraft availability. the greater the number of flight plans filed.

*Sinee SUB and real liquid assets (a measure of wealth) are not highly cor-
related, the alternitive hvpothesis suggesting a positive relationship be -
taeen SUB and GAAA and STD was rejected.
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FIGURE A

General Aviation Forecasting Model
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Figure B: Endogenous and Exogenous Variables in the Model

Endogenous Variables Definition
GAAA Number of general aviation aireraft
PP, STD, INST Number of active private, student, and

instrument rated pilots, respectively

COM Sum of the number of aetive private
and commercial pilots

ITN, LCL Number of itinerant and loeal operations,
respeetively. General aviation and air
taxi operations are included in these
measures of aetivity at airport traffic
control towers

IFRD, IFRO Number of instrument flight rule (IFR)
departures and over flights, respec-
tively. General aviation and air taxi
operations are included in these measures
of activity at air route traffic control

centers

IFRF, VFRF Number of IFR and visual flight rule
(VFR) flight plans filed

PILB Number of pilot hriefs

ACON Number of aireraft contacted. General

aviation, air taxi, air carrier, and mil-
itary are included in this measure of
aetivity at flight service stations

INSTOP Number of instrument operations. Gen-
eral avia‘ion, air taxi, air carrier and
military are included in this measure
of activity at airports with FAA control
service

62




Exogenous Variables

CMP

PAC

SUB

PPDPI

AVAIL

AVAIL1

PILOTS

CLEAN

VALID
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Number of civilians employed.

Plant and equiprnent expenditures in
aircraft industry.

Factory sales of automobiles.

Per capita dispensable personal in-
come in constant 1958 dollars.

Ratio of the number of general aviation
aircraft to the number of instrument
rated pilots (estimated).

Ratio of the number of general aviation
aircraft to the sum of the number of
active student and private pilots
(estimated).

Sum of active student and private
pilots (estimated).

Equal to 1 if year is 1973 or greater
and zero otherwise.

Equal to 1 if year is 1973 and zero
otherwise.
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Figure C: General Aviation Forecasting Model*

GAAA =2y + by CMP + b, PAC + b, SUB + U,
STD = a, + b) PPDPI + by PAC + b, SUB + b, CLEAN + U,
INST = ay + by LICOM + by VALID + U,
ITN =2, +b( PAC+ b | GAAAT + U,
LCL=ay+b, STDF + U,

IFRF =a;+ b INSTF + b | AVAIL + Uk
IFRD = a; + by S IFRFF + b, = INSTF + U,
IFRO = ag + b, IFRDF + U,

VERF =ag + b  AVAILL + b PILOTS + Ug
PILB =a,,+ b,y VFRFF + b, IFRFF + U,
ACON=a, + by, IFRDF + U |

PP =a,, by, LIPP + b, LISTD + bys CLEAN + U,

AN = } \J
COM 113 4 b26 L1COM + |)27 STDF + b23" CLEAN + U13

** INSTOP Ay ACITN + b,)() ITN + MILITN

Figure B for the definitions of the acronyms used in Figure C. The prefix
attached to a previously defined variable indicates that the variable js
agged one period. and the sutfix "F'" attached to a previously defined vari-
able indicates that the estimated value of the variable is used as an indepen-
dent variable, U; represents the random error term,

This equation is an identity, A description of its components is presented
in Section III.
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Similarly, the greater the availability of aircraft to student and private pilots,
(AVAIL1), the greater the expected number of VFR flight plans filed (VFRF).
Since students and private pilots are most likely to fly VFR, the greater the
number of student and private pilots (PILOTS), the greater the number of VFR
flight plans filed (VFRF).

The dummy variables CLEAN and VALID are included in the model to capture
the effects of file cleaning operations by FAA, Data Services Division. For
1973 data, the airman file was purged such that duplicate records were elimin-
ated. Whereas, prior to 1973 a pilot may have been recorded on file as con-
taining both a private and a student pilot rating, the 1973 purge and all subse-
quent up-dates to this file would count this pilot only as a private pilot. Since
the effect of this purge is to reduce the previously artificially-inflated count

in each of the various pilot classifications, CLEAN is expected to be negatively
related to STD, PP, and COM. The dummy variable VALID derives its origin
from the fact that the instrument rated pilot subsection of the airman file was
further scrutinized for the number of instrument rated pilots who held current
instrument ratings (i.e., passed yearly examinations, and met other require-
ments). Those pilots not maintaining current valid status were removed from
the instrument rated file for the year 1973, and were reinstated to the file

upon fulfilling the current requirements. Since this procedure temporarily
reduced the number of active instrument rated pilots, the expected sign of

the parameter estimate of VALID is negative for the INST estimating equation.

Figure A shows that certain dependent variables are recursively related to
other endogenous variables in the model and to lagged values of the endogen-
ous variables. The former effect is demonstrated by the direction of the
solid-line arrows, and the latter relationship is demonstrated by the broken-
line arrows. Since the theoretical justification for inclusion of the lagged var-
iables in the model is relatively straightforward, individual discussion of these
hypotheses is not necessary -- all of the lagged variables are expected to have

positive signs for their respective parameter estimates. The recursive
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relationships require some additional diseussion. *

Since most loeal operations (LCL) ean be attributed to student pilots,

STDF is expeeted to be positively related to the number of loeal operations.
Similarly, the parameter estimates of STDF is expeeted to be positive in
the COM estimating equation. That is, sinee student classifieation is a pre-
requisite to both private and eommereizl pilot status, the number of private
and eommereial pilots is likely to increase as the number of student pilots
inerease. Sinee only instrument rated pilots ean fly under instrument flight
rules, the number of instrument rated pilots (INSTF) is expeeted to be posi-
tively related to both the number of instrument flight plans filed (IFRF) and
the number of instrument flight departures (IFRD). In addition, the number
of instrument flight plan departures is likely to inerease with the number of
instrument flight plans filed -- a positive sign for the parameter estimate

of IFRFF. Sinee the number of instrument departures is direetly related to
the number of IFR over flights (I[I'RO), the expected sign of the parameter
estimate of IFRDF is positive. Similarly, the number of instrument flight
departures (IFRDF) is expeeted to be a positive determinant of the number
of aircraft contaeted (ACON). Sinee flight plans filed generally indicate an
impending flight and eonsequent pilot briefs, the number of pilot briefs (PILB)
are likely to inerease as the number of instrument (IFRFF) and visual (VFRFF)
flight rule flight plans filed inerease. Finally, it is likely that the number
of general aviation aireraft will be positively related to the number of itin-
erant operations (ITN), thus, a positive sign is expeeted for the parameter
estimate of GAAA,

II1, RESULTS

The results of the regression equations are presented in Figure D. In general,

*The suffix ""F'' attached to a previously defined endogenous variable indi-
cates that the predicted value of that variable was used as an independent
variable in the specified equation.
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the results show that a high degree of confidence may he placed in the model.
Without exception, the signs of the parameter estimates are as hypothesized

in Section IIT and the Durban-Watson statistics indicate that, with the excep-
tion of three equations, there is no positive or negative first-order autocor-
relation. For the VFRF, PP, and COM estimating equation the Durban-Watson
test is inconclusive. All but a few of the estimated parameters are significant
(See Table 3, t - test) at the .95 level of confidence or better, and the majoritv
are significant at the .99 level. The R - squares, indicating the amount of the
variance in the dependent variables explained or accounted for by the indepen-
dent variables, are very respectable. Further interpretativa of the particulars

of the estimating equations presented in Figure D is left to the reader.

As previously noted, the instrument operations equation (INSTOP) in Figure D
is an identity. The parameter 314 varies between 3.5 and 3.7 over time, and
is intended to account for expected increases in the number of airport towers
hecoming stage-three control areas -- pilots flying into Stage III control

areas must fly IFR, The parameter l)29 varies hetween .32 and .49 over
time, and is intended to account for the expected increase in the level of pilot
sophistication. That is, it accounts for the effect of increases in the number
of instrument rated pilots and the increased use of avionics. The variables
ACITN, ITN, and MILITN represent the number of air carrier, air taxi and

general aviation, and military itinerant operations, respectively.

IV, ASSUMPTIONS FOR FORECAST YEARS: 1974-87

The estimating equations presented in Section III were used to derive fore-
casts of the endogenous variables for the years 1975 through 1987. The
assumptions and forecasted economic variables tie to those used by the
Council of Economic Advisors and were used as the base line scenario for

the required projected levels of the exogenous variables., The forecast
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assumes that the economy will continue to decline into 1975, bottoming out
about mid-1975, then carrying the recovery forward into 1976. The econ-

omy will eventually return to a growth path, but improvement will be grad-
ual.

Real personal disposable income is expected to increase as a result of ex-
pansive fiscal policies. The total personal income tax cut is expected to be
in the neighborhood of $10 billion. Investment spending is likely to increase
because of congressional approval of the Administration's request that the in-
vestment tax credit be raised from 7 to 10 percent. Similarly, expected ex-
pansionary fiscal policies will combat rising unemployment. However, be-
cause of projected excess production capacity through 1975 and 1976, civilian
employment will not show any striking immediate increases during this pe-
riod. Unemployment is expected to hover around 7 percent until late 1976.
Total industrial production is expected to resume positive full year growth
during 1976, and a modest recovery in factory sales of automobiles is ex-
pected to occur in 1975 and thereafter.
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Figure D: Estimating Equations for the General Aviation Forecasting Model*

GAAA = -1965.16+43,10 CMP + 33.27 PAC- 0,02 SUB

(31.79) (1.09) (-2.24) ,
D-W=1.64 Corrected R - square = ,99 4
STD= -139.57+1.18 PPDPI+ 68.65 PAC - 0.01 SUB - 33.81 CLEAN
(9. 30) (4.66) (- 0.70) (- 2.54)
D-W=1.84 Corrected R - square = .94
INST = - 27.22+0,42 LlCOM - 40.17 CLEAN
(41.695) (- 9.48)
D-W=1,.79 Corrected R - square = .99
ITN = - 74.90+53.49 PAC + 0.20 GAAAF
(4.67) (19.67)
D-W=1,.53 Corrected R - square = .98
]
I.CL= -56,10+1,27 STDF
(21.55)
D-W-2, 31 Corrected R - square = ,97
IFRF = - 14258,42+57,48 INSTF + 10,25 AVAIL
(12.64) (8.14)
D-W=1,9%8 Corrected R - square = .95
IFRD = - 727.34+0,.53 IFRFF +3, 73 INSTF 1
(7.54) (2.06) ‘
D-W-2,08 Corrected R - square = , 96
IFRO = 46.05+,27 IFRDF 1
(19.6%)
D-W-2,01 Corrected R - square = .07
VFRF - 2047,75+7. 41 AVAILL + 5,56 PILOTS i
(2.37) (7.45) :
D-W=1,17 Corrected R - square -~ .86
PILB - - 1485,22+0,.86 VFRFF + 0.12 IFRFF
(6.82) (2.25)
D-W=2,73 Corrected R - square = .99
ACON = 63,64+0,37 IFRDF
(17.72)
D-W=2,71 Corrected R - square = ,97
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PP = 5.77+0.77 LIPP + 0.40 LI1STD - 24.48 CLEAN

(4. 35) (1.46) (- 1.63)
D-W=2,171 Corrected R - square = .97
COM = -9.63+0.75 L1COM + 0.77 STDF -37.14 CLEAN
(17.18) (7.12) (- 4.08)
D-W=2.57 Corrected R - square = .99

**INSTOP = A14 + ACITN + b29 ITN + MILITN |

* See footnotes at hottom of Figure C. The t-values are in parenthesis, and
D-W indicates the Durban-Watson statistic. The analysis interval is
1960-73 and data was collected on an annual basis.

** This equation is an identity. A description of its components is presented ]
in the text of this section.




