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Tutkimuksen tavoitteet
Tutkimuksessa pyrittiin selvittämään kuinka lentoyhtiöt en
nustavat kansainvälisen matkustajareitt i 1 iikenteen kysyntää 
sekä minkälaisia ongelmia lentoyhtiöillä on ennustamisessa. 
Samoin pyrittiin tutkimaan miten käytössä olevat ennustus- 
menetelmät sekä lentoyhtiöiden kokemat ongelmat ennustami
sessa ovat muuttuneet viiden viimeisen vuoden aikana.

Lähdeaineisto
Tutkimuksen lähdeaineistona oli lähinnä I ATA : n, eli Kansain
välisen 11 maku 1jetus1 iiton, jäsen 1 entoyhtiöiden keskuudessa 
vuosina 1978 ja 1983 suoritetut kirjehaastattelut.

Tietojen käsittely ,
Empiirisen tutkimuksen tulokset esitettiin määrällisten ja 
prosentuaalisten jakaumien avulla. . Vuoden 1978 ja 1983 tut
kimusaineistoja vertailtiin keskenään mahdollisten muutosten 
selville saamiseksi. Näytteen pienehkön koon vuoksi ristiin
taulukointeja muiden muuttujien ja tekijöiden kanssa ei suo- 
ritettu.

Tulokset 1970-luvun lopun ja 1980-luvun alun maailmanlaajuinen lama,
1entopolttoaineen hinnan jyrkkä nousu sekä kilpailutilantees
sa tapahtuneet muutokset olivat koetelleet lentoyhtiöiden 
kannattavuutta. Markkinoinnin ja muun suunnittelun tärkeys 
oli lisääntynyt ja tämä oli puolestaan lisännyt ennustamisen 
tärkeyttä kansainvälisissä lentoyhtiöissä. Lentoyhtiöiden 
tekemien kysyntäennusteiden ajanjakso oli lyhentynyt, jotta 
yhtiöt voivat paremmin vastata lyhyen tähtäyksen toimenpi
teillä markkinatilanteen tuomiin haasteisiin.

Eri ennustusmenetelmien käyttö oli lisääntynyt lentoyhtiöis
sä. Entistä suurempi ATK : n hyväksikäyttö ennusteiden laa
dinnassa oli lisännyt monimutkaisten menetelmien, kuten eko
nometristen menetelmien, käyttöä. Toisaalta taloudellisten 
muuttujien laajat ja äkkinäiset vaihtelut viime vuosina 
olivat aiheuttaneet subjektiivisten kyselypohjais ten mene
telmien, kuten Delphi-menetelmän, käytön yleistymistä ennus
tani! sessa.
Yhteistyö lentoliikennealan järjestöjen, lentokoneiden ra
kentajien sekä valtion eri laitosten kanssa on tiivistä.
Se on pysynyt muuttumattomana va ikka k i 1pa i 1 u lentoliiken
teessä oli kiristynyt. Yhteistyötä tehtiin lähinnä talou
dellisten muuttujien ja liikennetietojen keräämisessä, mene
telmät ietouden jakamisessa sekä yhteisten ennusteiden laadin
nassa .

Avainsanat kansainvälinen lentoliikenne, ennustustekniikka
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1

INTRODUCTION

1 . 1

International airline business

The international airline business is one of the major 
industries in the world. Almost half a million people 
are carried every day by the world’s airlines on inter
national scheduled services. Even more, on average 1.6 
million people are carried on domestic services (IATA 
1983b, 9). However, the domestic trips are typically 
shorter and generate less revenue per passenger than the 
international trips.

There are approximately 600 airlines in the world compe
ting for the business (Official Airline Guide 1983, 2). 
They range from small one or two aircraft commuter 
airlines that operate between small towns, to large 
international airlines with global network and hundreds 
of jet aircraft in their fleet. Most of the airlines 
that carry international scheduled traffic belong to 
International Air Transport Association (IATA). IATA is 
the dominant trade association of the airline industry. 
In 1983 IATA had 121 member airlines of which 104 were 
active and 17 associate members.

International traffic is very important for IATA member 
airlines. 75 of the 98 IATA members that had provided 
the statistics in 1982 had more than half of their 
passenger traffic produced by their international 
routes.

The international scheduled airline world can be divided 
into two entities: IATA member airlines and non-IATA 
airlines. The airlines that have not joined IATA are 
those that have elected to do so for competitive reasons 
or, as is the case with many U.S. airlines, because of 
government anti-trust restrictions. Some airlines have
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dropped out of IATA's fare coordination activities but 
stayed on only for its trade association and interline 
clearing house functions.

IATA has sometimes been blamed on price-fixing that has 
resulted in artificially high international air fares. 
IATA members do coordinate their fare structure and 
types and, until recently, there were no major devia
tions from the IATA fare packages by individual memebr 
airlines. In recent years, however, speeded by the 
deregulation of the airline industry in the USA, there 
has been some breaking away from the IATA fares, specia
lly on the highly competitive North Atlantic market. 
The non-IATA airlines are usually controlled only by 
their governments regarding the fares they charge, re
sulting in some cases to cheaper fares , and sometimes to 
higher commissions to the travel agents -that sell their 
tickets. This has created some deterioration in the 
yields 1 of IATA airlines also, because they have to 
adjust their fares occasionally to remain competitive.

International airline industry is operating on exceptio
nally small profit margin. The industry is very capital 
intensive. High interest rates and fluctuating exchange 
rates have created problems for the airlines. Fuel and 
labor are two major items of expense which together make 
up over 60 % of airline operating costs (Swierenga & 
Crandall 1982, 9). The cost of jet fuel has increased 
by 600 % over 10 years creating serious problems in the 
airlines’ operating budgets.

Yet another disruptive factor in the airline industry 
are the labor disputes. An airline may have several 
labor unions many of which are able to ground the air-

1 Yield is a term for traffic revenue or sales and is 
usually measured either in dollars per passenger, or in 
cents per flown kilometer.
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planes. The problem is aggravated by the fact that even 
outside unions, e.g. those representing fuel suppliers, 
catering people, airport employees , air traffic control
lers, etc. can disrupt air services easily. Because thé 
airlines operate in an international environment, it is 
possible that there is a labor dispute somewhere in a 
major airline's route system at any given time.

For the past three years IATA airlines have lost money:
1.2 billion U.S. dollars in 1980 and again 1.3 billion 
in 1981. In 1982 the combined operating losses of all 
IATA member airlines were 600 million U.S. dollars , 
resulting from world economic recession, high operating 
costs, depressed yields and high interest rates (IATA 
1983b, 17).

1 .2
World airline traffic development

Commercial aviation is almost as old as the history of 
aviation itself. It was the carrying of passengers, 
freight and mail that turned the hobby of a few intrepid 
pioneers to an infant industry. With the introduction 
of aircraft with pressurised passenger cabin in the 
1940s the industry started to grow. However, it was not 
until long-range aircraft were built in the fifties that 
travel by air was recognized as a convenient means of 
transportation by the general public.

With the transcontinental and transoceanic flights the 
airlines began to carve into the travel market that was 
until then dominated by ships and railroads. This re
sulted in an unprecedented growth of international air 
traffic. The only limiting factors in some àirlines ' 
growth was practically the availability of aircraft 
capable of carrying all potential passengers.

The airlines were helped by the continuously prospering 
world economy in the sixties. World real GNP growth
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averaged about 5.5 % during that decade. Another major 
growth component was the introduction of jet aircraft to 
replace the propel1er-driven airplanes in the early 
1960s. New larger and cost-effective jet aircraft star
ted gradually to replace propeller airplanes in most 
major markets. Due to reduced costs the airlines could 
afford to lower their prices and were thus able to 
penetrate into the highly potential vacation market with 
new promotional tourist class fares.

The effect of the transformation to jet era was a 
steady growth of the world air travel market. There was 
plenty enough market for all airlines. Marketing was 
not needed, one only had to have .the planes and the 
routes in order to grow. Even the most optimistic 
traffic forecasts of those times were easily reached as 
air travel came to everyone's reach (Newhouse 1982, 9). 
TATA data shows that historically scheduled internatio
nal passenger traffic growth averaged about 15 % per 
year (TATA 1978a, 5).

The steady growth in world's international air traffic 
continued to early seventies. Then the problems began. 
First came the world recession in 1971-72 that hit the 
airlines just as Boeing was introducing the 400 passen
ger 747 aircraft. Airlines, lulled by rosy pictures of 
continuing long-term demand growth, had placed substan
tial orders for the Boeing 747. When the aircraft were 
delivered, the airlines were suddenly faced with the 
problem of overcapacity in important international mar
kets, such as the North Atlantic.

After the recession the international air traffic growth 
picked up again, but only to be plunged down by the 
Middle East oil crisis in 1974. The airlines were hit 
particularly hard by the oil crisis. In addition to the 
accompanying general recession and inflation that played 
havoc with the consumers' air travel plans, the airlines 
faced even bigger threat. Suddenly the price of jet
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fuel, a component in future growth projections and de
mand forecasts that had played a relatively small role, 
was increased by almost 150 % (Argiropoulos 1982, 104). 
During the 1980 oil embargo the price of international 
jet fuel was once again almost doubled, and this toget
her with the resulting world recession caused the air
lines heavy losses.

The effect of the 1970s turbulent times on airline 
planning and forecasting has been severe. The airlines 
have been forced to abandon some old planning concepts 
and forecasting methods as they no longer produced accu
rate projections of the future. Completely new scena
rios on the development of the variables that affect 
airline traffic demand had to be built. Still, most 
forecasting models could only help in producing optimis
tic and pessimistic forecast variations, and the deci
sions regarding the most likely outcome were left for 
airline executives themselves.

Figure 1 on following page depicts the world airline 
traffic development from 1973 to 1982, measured in reve
nue passenger kilometers (RPK)1. The lower graph de
picts the international scheduled services of IATA mem
ber airlines , and the upper graph shows international 
scheduled services of ICAO member countries' airlines. 
ICAO figures are higher because they include those air
lines that are not members in IATA. IATA members' share 
of world international scheduled traffic has decreased 
over the years from 91 % in 1973 to 79 % in 1982.

1 Revenue passenger kilometer or RPK is a standard unit 
for measurement of air traffic. It is the sum of the 
products obtained by multiplying the number of passen
gers on each flight by the flight distance in kilome
ters. For example, one passenger carried over a distan
ce of 1000 kilometers produces 1000 RPKs.
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Figure 1

World international scheduled air traffic development 
1973 - 1982 in million revenue passenger kilometers
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Figure 2 on next page shows how IATA airlines share of 
total world international traffic (scheduled and non- 
scheduled combined) has remained fairly constant in 
percentage terms, while non-IATA scheduled airlines have 
increased their share considerably. Worldwide, both IATA 
and non-IATA airlines' non-scheduled international traf
fic have declined in relation to total international 
traffic.
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Figure 2

IATA airlines share of total worldwide international 
airline traffic 1973 - 1982, in percentages
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1.3
Forecasting the demand for air traffic

Generally speaking, forecasting can be defined as the 
art of predicting the occurrence of events before they 
actually take place. Forecasts, therefore, furnish 
information which permits planners and policymakers to 
reach decisions, before the occurrence of the events 
(Archer 1976, 10).
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In the airlines, demand forecasting is the prediction of 
future traffic based on a history of past traffic. It 
usually includes the evaluation of exogeneous factors, 
such as economic and social trends, etc. (Wiley 1975, 
2).

Basically there are two main approaches to the forecas
ting of air traffic demand. The first is the "top-down" 
approach and the second is the "bottom-up" approach 
(Makridakis 1973, 15). The original top-down approach 
involves first a forecast of the total economy, followed 
by one of the industry and then an estimation of the own 
share of traffic. In practice , airlines resort to a 
simpler approach involving first a forecast of total 
traffic volume between, say, two regions , from which own 
share of traffic is calculated. The bottom-up approach, 
which may be best suited for short term forecasting, 
involves direct forecasting of own traffic volume 
without first estimating the total traffic.

The airline survey that was conducted as the basis of 
this study sought to find out, among other things, which 
of the above forecasting approaches international air
lines use. Table 1 below shows the responses to this 
question.

Table 1
Basic approach to forecasting

APPROACH
FREQ

1978 ---
PERCENT FREQ

1983 ---
PERCENT

TOP-DOWN: First total 
traffic, then own

17 35% 8 18%

BOTTOM-UP: Own 
traffic directly

3 6% 17 38%

Both approaches used 28 58% 20 44%
RESPONDENT BASE: 48 100% 45 100%
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Most airlines, 58 % in 1978 survey and 44 % in 1983 
survey, indicated that they use both approaches normal
ly. This seems to reflect the fact that both approaches 
have their advantages, depending on the forecasting time 
horizon and the availability of data.

The percentage of airlines that use the top-down ap
proach had dropped from 35 % in 1978 to 18 % five years 
later. Over the same time the usage of bottom-up ap
proach had increased quite significantly from 6 % to 38 
%. It is difficult to conclude why such a shift has 
taken place. One may only suggest that a reason behind 
this is the increased availability of airlines' own past 
history data by city pair.

Another consideration in the forecasting of demand for 
air travel is .the aggregation level of the forecast. 
Should the forecast be done on an aggregated or non- 
segmented level or should it be done by market or traf
fic segment. Segmentation of airline traffic is most 
commonly done on travel motive basis : traffic or passen
gers are segmented according to the main reason for 
their travel. The most basic segmentation is to divide 
traffic to business and non-business traffic. Non
business traffic can be further segmented to vacation, 
VFR (visit friends and relatives ) , special interest, 
etc. markets.

Table 2 on next page shows how the airlines responded to 
a question in the airline survey, asking if they fore
cast traffic segmented or not. The majority, 70 %, 
indicated that they did not segment their forecasts. 
This figure had remained almost unchanged from five 
years earlier.

The unit of measurement is still another consideration 
in the forecasting of traffic demand. There are three 
basic units for measuring traffic that are in general 
use by the airlines and their associations: number of
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passengers, revenue passenger kilometers or revenue 
tonne kilometers. Number of passengers is probably the 
most used by airline forecasters as it is the easiest to 
grasp by the airline management, because it refers to 
the actual volume of passengers carried by the airline 
on a given time.

Table 2

Segmentation of forecasts

SEGMENTATION
FREQ

1978 ---
PERCENT FREQ

1983 ---
PERCENT

Non-segmented 35 71% ' 32 70%
Segmented 14 29% 14 30%
RESPONDENT BASE: 49 100% 46 100%

In revenue passenger kilometers (RPK) the number of 
passengers carried is multiplied by the distance over 
which they were carried. It thus allows for the compa
rison between airlines and routes which different stage 
length or route structure. It is therefore a standard 
unit in industrywide forecasts. It is also a unit of 
measurement favored by the top management because air
line revenues can be easily calculated by multiplying 
the RPKs by yield. Airline operating costs are also 
normally shown as cents per seat kilometer, which allows 
quick revenue/cost calculations. Revenue tonne kilome
ters (RTK) convert passengers to weight using a standard 
coefficient. This makes possible the combination of 
both passenger and freight traffic into same calcula
tion .

Though the airlines themselves are the primary users of 
air travel demand forecasts, there are other interested 
parties that sometimes do their own air traffic forecas-
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ting.

Airport operators need to know the future requirements 
for airport facilities. They are mostly concerned about 
total traffic demand from and to the cities they operate 
in. The airport authorities want to estimate the number 
of travelers using their facilities so that they can 
make the expansion plans for various airport functions 
such as check-in areas, departure gates, customs and 
immigration areas, and parking lots. British Airports 
Authority and Port Authority of New York & New Jersey 
are two examples of airport operators that do extensive 
forecasting to facilitate future planning.

Government authorities, such as the ministry of trans
port or the civil aviation authority, also do air 
traffic forecasting. They use the forecasts for avia
tion infrastructure planning in the long range. These 
government bodies may need to designate new air traffic 
control facilities to take care of increased traffic. 
Another important forecasting function for the govern
ments is to budget the income derived from landing and 
navigation fees. A number of countries also base their 
commercial aviation policies partially on the forecast 
traffic trends. The Federal Aviation Administration in 
USA for example, uses long range forecasts for this 
purpose (FAA 1975, 2).

State and regional tourism organizations are also users 
of air travel demand forecasts. Their function is to 
promote their state or region for potential tourists 
abroad. Their need is usually to determine the poten
tial number of visitors from various countries. The 
forecasts are often based on market surveys in foreign 
countries. Some government tourism organizations are 
responsible for the tourism infrastructure such as hotel 
facilities. In these cases forecasts are made for total 
number of bednights by visitors' country of origin.
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Aircraft and engine manufacturers do quite extensive 
forecasts of air traffic demand in order to estimate the 
potential markets for their products. These forecasts 
are generally very long term. The forecasting is done 
on two levels : on a micro or individual airline level to 
determine the needs of the particular airline, and on a 
macro or regional level to determine the future markets 
for new short, medium and long-range aircraft.

Still other forecasters are the financial companies or 
lending institutions that finance airlines' purchases of 
new equipment, or lease new aircraft to the airlines , or 
further still, monitor the airlines' stock performace. 
Specially in USA the banks and stock analysys make their 
own forecasts of the future of various airlines and the 
whole airline industry.

1 .4
Objectives , limitations and methods of the study

The objectives of this study are to identify how air
lines forecast international scheduled passenger demand ,* 
what kind of problems they have in forecasting, and how 
their forecasting methods and problems have changed from 
1978 to 1983. The working hypothesis is that due to 
various problems , including the world economic situation 
and the turbulence in airline industry itself, the air
lines have changed their forecasting practices including 
the time span of the forecasts.

The need for forecasting airline traffic and the connec
tion between forecasting and airline planning will be 
studied in chapter 2. Chapter 3 analyses the usage of 
various forecasting methods by the airlines and explains 
the advantages or disadvantages of available forecasting 
methods from the airline point of view. Chapter 4 
identifies the difficulties and problems that the air
lines have in forecasting passenger demand. Finally, 
the extent and ways of cooperation between airlines and
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their interest groups are examined in chapter 5.

This study is limited to only those airlines that were 
members of the International Air Transport Association 
(IATA) both in 1977 and 1982. IATA is the dominant 
international trade organization of the airline industry 
and it currently has 104 active members around the 
world. About 80 % of world's international scheduled 
airline passenger traffic is carried by IATA member 
airlines .

The study is further limited to cover only international 
scheduled passenger traffic forecasting, leaving out 
domestic operations , freight & mail operations, and all 
non-scheduled operations.

Scheduled passenger traffic, as defined by IATA, con
sists of traffic carried on scheduled flights performed 
according to a published timetable , or so regular or 
frequent as to constitute a recognisably systematic 
series which are open to use by the public (IATA 1983b, 
86).

Non-scheduled traffic consists of traffic carried on 
charter flights and special flights performed on an 
irregular basis. International traffic is the traffic 
carried between the country where the airline is regis
tered and other countries, or between third countries.

The basic method used in this study is an empirical 
study that was conducted in 1978 and again in 1983 by 
the author. An eight page questionnaire was mailed to 
all IATA member airlines that had reported international 
scheduled passenger operations in 1977 and 1982'. Due to 
the small number of airlines in the population and in 
the sample, the analysis is restricted to frequency 
analysis of the total sample. No attempts are made to 
crosstabulate and compare the responses by airline size, 
geographical location, etc. However, comparisons between
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the responses of 1978 and 1983 survey are made.

The appendices 8.1, 8.2 and 8.3 contain details of the 
airline survey. Appendix 8.1 gives information about 
the survey population, methodological considerations and 
about the sample size. Appendix 8.2 is a copy of the 
eight page mail questionnaire that was sent to the 
airlines. Appendix 8.3 lists the airlines that partici
pated in the survey.

A desk research into the availability of various foreca
sting methods was done with the objective to find out 
how well they apply to the forecasting of airline traf
fic .

Prior studies of the traffic demand forecasting in in
ternational airlines have been conducted by the Associa
tion of European Airlines (AEA) and by the Institut du 
Transport Aerien (ITA). AEA made a survey in 1975 of 
its member airlines' intra-European country-to-country 
passenger forecasting models, to be used by its Forecas
ting Models Working Group as a basis for development of 
AEA's own forecasting methods (AEA 1978, G.1248). ITA 
conducted surveys in 1971 and 1972 among a few scheduled 
European and U.S. airlines on their short and medium 
term forecasting procedures (Lauriac & Haessig 1975, 
17).



21

2
AIRLINE PLANNING AND FORECASTING

2.1

The need for forecasting

Meaningful forecasts of the demand for air travel can 
play a key role in the planning processes within an 
airline.

Planning and forecasting are continuous processes and 
the success of one depends on the other. Accurate 
forecasts will make the realization of planning more 
probable, while efficient and effective planning will 
make forecasting easier by removing human errors and 
uncertainties.

Sometimes forecasting and planning are, misleadingly, 
discussed as identical activities. The distinction is 
that forecasting is value free ; it is an attempt to 
arrive at an objective view.of the future using given 
assumptions. It is then a managerial activity to assess 
how the impact of forecast future conditions on the 
internal and external operations of the airline will 
alter the airline’s ability to achieve desired objec
tives. Managers then devise suitable policies and ac
tions to respond to this impact in a way that restores 
the airline's progress towards its objectives. The 
translation of forecasts into actual or intended action 
is the process of planning.

The need for forecasting has increased with the passage 
of time. Firstly, modern management wants to decrease 
its dependence on chance and become more scientific in 
dealing with its environment. Secondly , a more practi
cal reason is the rapid transformations that have star
ted to shake the air travel marketplace.

Figure 3 on following page shows some of the inter-
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Figure 3
Relationships between forecasting and planning
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relationships between forecasting and planning. Here 
the airline traffic forecast is derived from industry 
forecast, which in turn is affected by economic, socio
economic and demographic variables. Capacity, route 
structure and service policy are shown here as fixed 
variables in the airline traffic forecast, as are the 
effects of tariffs, advertising, distribution, competi
tion and equipment.

The airline traffic forecast serves as input for several 
planning functions : financial, marketing and operational 
planning. It can also be used in long range planning, 
such as strategic and fleet planning.

2.2
The planning functions of an airline

The planning functions in a corporation can be generally 
divided into three areas : corporate, marketing and fi
nancial planning. The airlines tend to separate anot
her function, namely fleet planning. Fleet planning can 
be incorporated into corporate planning function, but 
because it is very important part of airline business , 
there is need to establish it as its own entity.

The airline survey asked about the primary users of 
forecasts, within the airline planning functions. Table 
3 on following page lists the responses to this ques
tion. It can be seen that marketing planning received 
most responses: 91 % of participating airlines named 
marketing planning as a primary forecast user.

Corporate planning was mentioned by 83 % of the respon
dents, financial planning by 74 %, fleet planning by 70 
%, and fares & tariffs planning by 39 % of the respon
dents. Fares and tariffs planning is in most airlines 
organized under marketing function, as price is one of 
the prime components in marketing mix.
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Table 3

Primary users of forecasts

FUNCTION
FREQ

1978 ---
PERCENT FREQ

1983 ---
PERCENT

Corporate planning 36 77% 38 83%
Financial planning 28 60% 34 74%
Fleet planning 40 85% 32 70%
Marketing planning 41 87% 42 91%
Fares & tariffs 20 43% 18 39%
Other users 8 17% 3 7%
RESPONDENT BASE 47 100% 46 100%

At the same time airlines were asked to name the most 
important user of forecasts (see Table 4 below). Corpo
rate planning was mentioned most often, by 37 % of the 
airlines. Marketing planning was next with 28 % of the 
responses. Financial planning received 22 %, and fleet 
planning 13 % of the responses.

Table 4 t ,

Most important user of forecasts

FUNCTION FREQ
1978 ---
PERCENT FREQ

1983 ---
PERCENT

Corporate planning 10 27% 17 37%
Financial planning 8 22% 10 22%
Fleet planning 8 22% 6 13%
Marketing planning 10 27% 13 28%
Fares & tariffs 1 3% 0 0%
Other users 0 0% 0 0%

RESPONDENT BASE 37 100% 46 100%

There were few significant changes in the responses 
between the 1978 and the 1983 surveys. Corporate plan-
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ning seemed to increase its importance, and fleet plan
ning received fewer responses. The importance of finan
cial planning increased as a primary forecast user but 
remained unchanged in the most important user category.

The following four chapters will describe the airlines’ 
corporate, fleet, marketing and financial planning func
tions from forecasting point of view.

2.2.1

Corporate planning

Corporate planning in international airlines encompasses 
much the same functions as in other industries. The 
corporate planning that is done in airlines is mainly 
strategic by nature. It is used to define the objec
tives , missions and policies of the airline over a 
planning horizon. The stated objectives inform various 
groups of what the airline wants to achieve, the defined 
mission provides information on the general activities 
that the corporation wants to engage in, and the poli
cies inform the groups of the acceptable rules of con
duct and behavior that will govern management actions.

In the present turbulent times it appears that strategic 
corporate planning has gained importance, even though 
management has had to focus on shorter term operational 
problems. Hamlin claims that the recession, widebody 
transport, inflation and the other problems that plagued 
the airline management in the 1970s generated a counter- 
current that forced the airlines to plan more for the 
present and next year , not for the long term (Hamlin 
1975, 159). The results of the airline survey indicate, 
however, that - at least from the forecasting point of 
view - strategic corporate planning has gained more 
importance over the years.

The corporate planners use forecasting to identify 
trends in traffic development. They are concerned with
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the long term growth alternatives of the airline. For 
example, should the airline grow more into long-haul or 
short-haul markets. Or should the airline concentrate in 
business travel market instead of group travel market, 
etc.

Each alternative leads into different decisions regar
ding new routes and types of new aircraft. Business 
travel market requires frequent flights to major commer
cial centers and can do with smaller aircraft. Pleasure 
group market requires service to popular holiday desti
nations and large size aircraft with high seat density. 
As such, the corporate planner is not usually interested 
in any particular market or destination - unless the 
airline is very much dependent on that - but rather on 
the traffic development on regional and systemwide le
vel .

Because the corporate strategic planner is interested in 
new options and markets in the long term, this creates 
some problems for the forecasters. It is likely that 
there is not much past data available on the new areas 
that top management in interested in. Also, long-term 
forecasts do little more that indicate an area of proba
bilities within an field of possibilities , and are not 
able to produce a single "best estimate" for the corpo
rate planning needs.

2.2.2
Fleet planning

A special case of corporate planning is fleet planning. 
It plays very important role in all airlines because 
decisions regarding new aircraft acquisitions require 
long lead time. Its importance is increased by the fact 
that new aircraft are very expensive: a new Boeing 74? 
plane costs 60 million dollars.

Fleet planning involves the planning of an airline's
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capital investment purchases. Airlines are, however, in 
a rather lucky position that their assets are movable : 
an aircraft can be taken from one route to another if it 
can be better utilized somewhere else (Waltrip 1982, 
283). It is the fleet planner's function to optimize 
the use of present fleet and to estimate the future need 
of new aircraft.

A fleet plan usually begins with the company's require
ments , which are derived from a route plan. The fleet 
planning process identifies candidate aircraft for each 
routing by examining existing and new aircraft types, 
their capabilities, and their cost characteristics. The 
final step of the fleet plan is optimization of fleet 
mix, subject to corporate financial constraints. In 
selecting the most profitable aircraft mix for the
fleet, many issues are considered : widebody versus nar-1rottfbody aircraft , range, configuration possibilities, 
plane kilometer or seat kilometer costs versus revenue 
potential, fleet retirement plans, and finally the mini
mization of number of different aircraft types (Crandall 
1982, 240).

Fleet planning is, by nature, a long term proposition 
which requires minimum two to three years to complete. 
This means that crucial events and their probable out
comes must be committed to several years in advance of 
when they occur. Because of the time differential the 
attendant error potential can be quite expensive. A 
major European airline has calculated that a 3 % error 
in its two year traffic forecasts may result in one too 
many or too few Boeing 747s purchased by the airline

1 Narrowbody aircraft are planes that have a relatively 
small diameter cabin with only one aisle running through 
it, and they typically seat only five or six passengers 
per row across the cabin. Widebody aircraft have two 
aisles and seat nine or ten passengers per row.
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(Latour 1975, 2).

The forecasting needs of the fleet planning are various. 
In order to optimize the use of present equipment, the 
fleet planner needs short term forecasts by city pair or 
country-to-country. Traffic forecasts are needed by 
month or at least by season. Moreover, forecasts must 
be able to break down the demand by class of service, 
i.e. first class, business class and economy or budget 
class. This input is needed to allocate the aircraft in 
such a way that the passenger loads will be the highest.

Fleet planners try to achieve maximum aircraft utiliza
tion , keeping in mind the requirements for maintenance 
and service (Thayer 1982, 268). Given the objectives of 
the management the company may try to serve some of its 
markets with maximum frequency, or try to serve all 
possible markets with some frequency, or - as is the 
situation in many airlines - try to combine both re
quirements . If demand forecasts show that the company 
has more aircraft than it presently needs for scheduled 
services, the airline can assign some of its capacity 
for charter market, or lease some of.its excess capacity 
to other airlines for short term.

New equipment acquisition requires medium and long term 
forecasts of passenger demand. As indicated above , the 
acquisition of new equipment is a process that has a 
long lead time. Sometimes, specially when an airline 
has to decide whether or not to participate in the 
launching of new aircraft type - first customers usu
ally get better price - the lead time may become four 
or five years. On the other hand, buying from used 
aircraft market does not require much lead time.

Forecasts that are to be used as the basis for new 
equipment acquisition should be broken down by city 
pair. If the airline is buying new aircraft to replace 
old equipment on present routes, the forecasting data
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base is usually sufficient to produce such forecasts. 
But if the airline is planning to buy new equipment to 
enter new markets and routes, chances are that the 
airline lacks data of that particular market. This can 
mean that forecasts must be done using an opinion pol
ling method instead of a method that uses past data to 
make a formal forecast. In any case, forecasts of new 
routes always involve quite a lot of educated guesswork 
by the forecasters.

2.2.3
Marketing planning

Marketing planning may be the most frequent user of 
demand forecasts in international airlines. The airline 
survey indicated that nine out of ten airlines consider 
marketing planning to be a primary forecast user. This 
figure is higher than for the other planning functions.

According to Taneja, the fundamental task of marketing 
in airlines is to continuously monitor changing needs 
and preferences of passengers. Using this information 
marketing should influence the other functional organi
zations in the airline to create the service mix at 
competitive prices, to produce value for various target 
segments of the market, and to earn profit for the 
airline (Taneja 1982, 63). In order to fulfill this 
task the marketing executives need information on pro
jected changes in demand and socioeconomic characters of 
the marketplace.

Marketing planning is responsible for producing data for 
the annual marketing or business plan of the airline. 
It is also involved in pricing ,tariff and scheduling 
matters, as well as in new route development.

The annual marketing plan usually consists of a marke
ting audit with projections of the external and internal 
environment, marketing strategy, and passenger and reve-
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nue forecasts for the plan year. In order to develop 
the marketing strategy, the marketing executives need 
information on the present status, and forecasts on the 
direction and magnitude of changes in demand for all of 
the major markets served by the airline. The level of 
detail is rather small: forecasts are required on month
ly basis and they must be broken down by passenger 
origin and destination, by city pair, and by market 
segment or fare type.

Monthly forecasts are needed in order to ascertain how 
the seasonality is going to affect traffic demand and to 
locate the months when demand is at its lowest. Marke
ting can thus launch special promotions for those months 
and try to boost the traffic. Sometimes it is necessary 
to do the opposite: on certain routes and markets there 
may be excessive demand during some months. It is 
marketing's job to try to smooth these peaks so that the 
overflow can be carried on adjacent months.

It is important to be able to forecast demand by passen
ger origin. In practice this usually means that the 
forecast is broken down by sales region, district or 
country level. An aggregate forecast may have hidden in 
itself the ups and downs in demand that balance each 
other out on aggregate level to produce a deceptively 
smooth forecast. If marketing knows that in some re
gions or areas the demand is expected to go down, it can 
devise campaigns to counteract the -anticipated drop in 
sales.

It is also important to get the forecast broken down by 
passengers' final destination, so that unexpected chan
ges in the popularity of some destinations can be iden
tified and acted upon. Estimates by final destination 
can also help in assessing potential losses of traffic 
in cases where competition is introducing a better ser
vice to that destination.
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Detailed forecasts by market segment will help marketing 
management to decide if special action should be taken 
on any particular segment. For example , a forecast may 
indicate that the business travel market is declining. 
This can be a critical segment on many routes since most 
business travelers fly with first class or full economy 
class fares that normally produce at least double the 
yield as compared with passengers flying on other fares. 
Thus marketing can plan in advance for any special 
effort directed to the business market.

Most international airlines serve more than one market 
area. For marketing planning it is necessary that sepa
rate forecasts are made of every major geographical 
market area that the airline serves. The standard market 
area definitions of IATA were used in the airline survey 
to find out which market areas the airlines forecast 
generally. It appears that almost all airlines do regu
lar demand forecasts of all the geographical markets 
they serve. It is also usual to forecast markets which 
the airline did not serve. This is done for new route 
development purposes. The development and forecasting 
efforts seem to pay off as it was found that many of the 
airlines that did forecast new markets in the 1978 
survey, actually were flying in those market areas by 
1982.

In some short haul markets it would appear that forecas
ting air traffic demand is not enough, but should be 
supplemented with a forecast of competitive modes of 
transportation, such as rail or sea travel (Hamlin 1975, 
99). However, virtually none of the airlines responding 
to the survey indicated that they forecast traffic on 
surface modes of transportation.

Fares and tariffs planning is a specialized function 
within marketing planning. 39 % of the international 
airlines surveyed told that fares and tariffs planning 
is a primary user of forecasts in their company. In
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present international fare setting environment most 
fares are still coordinated and set thru the IATA mecha
nism, but there are indications that the fare setting 
may be liberalized even in those areas where IATA fare 
package is the rule today. IATA involvement makes it 
often necessary for the airlines to have a special IATA 
tariff department that is manned by tariff experts who 
participate in IATA tariff conferences to discuss fares.

In considering a new pricing plan incorporating a dis
count , whether systemwide or in an individual market, 
the planner must assess the impact of the discount on 
traffic generation - the number of new passengers who 
will be induced to travel by the availability of the 
proposed fare ; and on dilution - the amount of money 
an airline will lose by allowing passengers who would 
have traveled anyway, at a higher fare, to make use of a 
discount fare.

In traffic forecasts by fare type the price elasticity 
has a key role. Most past history data of air traffic 
is laced with so many one-time incidents and disturban
ces that it is difficult to assign proper price elasti
city coefficients to the traffic. Many airlines also 
lack the past traffic breakdown by market segment or 
fare type that will enable the determination of price 
elasticity. AEA and IATA have found that the price 
elasticity varies quite a lot depending on the route and 
market, so that no universal coefficient can be used. 
Some airlines have used the research by University of 
California professor Kanafani as a general indicator in 
trying to determine the elasticity coefficients for 
their particular routes (Kanafani et al. 1974, 3).

2.2.4
Financial planning

Financial 
in some

planning , 
airlines ,

or economic planning as it is called 
deals with the investment decisions?
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and the financing decisions of the airline.

The importance of financial planning as airline traffic 
forecast user has increased over the past five years, 
according to the responses to the airline survey. 74 % 
of the airlines responding indicated that financial or 
economic planning is one of their primary users of 
traffic forecasts.

Financial planning turns the traffic demand forecasts 
and the marketing plans into operating revenue and ope
rating cost projections (Howard & Summerfield 1982, 57). 
Revenue or sales estimates can be calculated by multi
plying the number of passengers by yield per passenger 
or, more frequently, multiplying the forecast revenue 
passenger kilometers by yield per flown kilometer. Fi
nancial plans generally require that the forecast is 
detailed enough to provide estimates by route or city 
pair.

After the operating schedule is made by fleet planning 
department, financial experts can then do the operating 
expense analysis based on standard cost principle. Usu
ally the variable costs are standardized for each air
craft type and are measured as cost per aircraft-hour.

Adjustments are then made to the costs, depending on the 
route. The adjustments are necessary because certain 
routes involve more navigational, crew, etc. costs than 
others. More adjustments are made based on the forecast 
average load factor for each route, because there are 
cost items that vary according to the number of passen
gers in the aircraft : the cost of food and beverages, 
for example.

Investment planning is performed together with strategic 
corporate planning and fleet planning. The forecasting 
requirements for investment planning are of long term. 
Since the airlines have higher fixed costs than most
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industries, investment planning is crucial to profitabi
lity (Howard et al. 1982, 113).

2.3
The forecasting horizon

The length of time that a forecast covers is one of the 
prime considerations in forecasting. It can be genera
lized that the further into future one tries to fore
cast, the larger the potential error will be. Still, it 
can be said that some forecasting methods are better 
suited for long term forecasting than others.

The available literature on forecasting and forecasting 
methods offers sometimes conflicting opinions as to 
which models are better for short term and which are 
more accurate on long term.

The selected time span or horizon that will be used in a 
particular forecast should depend on the application for 
which the forecast will be used.

To find out which one is the most important horizon in 
forecasting, a question to that effect was inserted in 
the airline survey. The results were somewhat mixed 
because the airlines use the words short, medium and 
long term in a relative way, and the actual number of 
years that, say, short term forecast covers varied from 
one airline to another. Table 5 on following page shows 
the findings.

In general, the expression "short term" seemed to cover 
everything from immediate to two or three year horizon 
with an average of 1.2 years. The designation "medium 
term" was used for immediate to ten year forecasts, 
depending on the airline. There the average was about 
three and half years. And finally, the word "long term" 
was applied to forecasts covering four to 25 years.



35

Table 5

Most important forecasting horizon

FORECASTING
HORIZON FREQ

— 197« 
AVERAGE RANGE FREQ

— 1983 - 
AVERAGE RANGE

YEARS YEARS YEARS YEARS
Short term 15 1.2 0-3 24 1.2 0-2
Medium term 27 3.4 0-7 13 3.6 1 - 10
Long term 3 10.8 5-25 3 4.5 4-5
Average years of 
all horizons 3.1 2.2
RESPONDENT BASE: 45 40

The responses show that the usage of time span termino
logy varies in meaning from one airline to another. The 
length of the time horizon should be determined by the 
lead time between planning and actualization (Makridakis 
& Wheelwright 1972, 10). Long term, in principle, 
should reflect the company's lead time requirements for 
capital investment decisions, because long term plans 
are usually made to quantify the needs for new aircraft 
in the future. Similarly, the length of the time hori
zon for short or medium term forecasts should depend on 
the lead time that is required to turn the campaigns and 
activities specified in a marketing or business plan 
into reality.

The wide range in the actual time span applied to desig
nators like short or medium term appears to indicate 
that the airlines use various time spans in their short 
or medium term planning. For some a short term plan may 
be a quarterly one, while for others it is semiannual or 
annual. Conversely, a one year forecast will be used by 
one airline in a short term plan while in another air
line it is part of the medium term planning.
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Some airlines serve markets where changes take place 
more frequently than in others. This necessitates the 
use of shorter planning and forecasting intervals. Al
so, some airlines are more capable of obtaining faster 
information on their traffic and environment which makes 
possible to plan and forecast on shorter time span.

A better look into the importance of various forecasting 
time spans in international airlines may be obtained 
from Table 6 below. Here, the responses are stripped of 
their short, medium and long term designators and in
stead, the responses are classified according to the 
actual number of years that the airline considers to be 
the most important time span.

Table 6

Most important time span in forecasting

LENGTH IN — 1978 --- — 1983 ---
YEARS FREQ PERCENT FREQ PERCENT
1.0 or less 11 26% 21 54%
1.1 - 2.0 12 29% 9 23%
2.1 - 3.0 5 12% 1 3%
3.1 - 4.0 3 7% 4 10%
4.1 - 5.0 10 24% 3 8%
5.1 or more 1 2% 1 3%
RESPONDENT BASE: 42 100% 39 100%

For the majority of airlines the time horizon of one 
year or less is the most important. Also the percentage 
of airlines that have indicated this horizon as the most 
important has increased quite radically from 26 % in 
1978 to 54 % in 1983. It can be concluded that with the 
turbulent times in economy and airline industry, the 
international airlines have found that forecasting the 
immediate future for the company has become more crucial
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than before. At the same time, the importance of longer 
term forecasts has faded, as can be seen from the res
ponses : only 11 % of the airlines now see time span of 
four years and over to be the most important, compared 
with 26 % of the airlines five years ago.

2.4
Computers in forecasting work

Most forecasting methods require vast amounts of data 
either past traffic data or economic indicator data or 
both. Most forecasting work also requires many rounds 
of repetitious calculations. These jobs are ideal for 
computer processing.

The degree of computerization in international airline 
forecasting work has increased substantially from 1978 
to present. The percentage of airlines doing all or most 
of their forecasting by computer has increased from 22 % 
five years ago to 39 % in 1983 (see Table 7 below).

Table 7

The degree of computerization in forecasting

COMPUTERIZATION
FREQ

1978 ---
PERCENT FREQ

1983 ---
PERCENT

All forecasts with computer 3 6% 7 15%
Most forecasts with computer 8 16% 11 24%
Some forecasts with computer 19 39% 11 24%
No forecasts with computer 19 39% 17 37%
RESPONDENT BASE 49 100% 46 100%

At the same time the percentage of airlines that do not 
use computers at all in forecasting has remained fairly 
constant, 39 % in 1978 and 37 % in 1983. The percentage 
of airlines that do only some forecasting with a compu
ter dropped from 39 % to 24 %.
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Therefore a conclusion can be made that the increased 
use of computers in forecasting was not caused by non
users becoming users but rather by those that used 
computers a little, when they started doing most or all 
forecasts using a computer.

The method of computer processing has also changed in 
the past five years. Table 8 below lists the various 
types of computer processing for forecasting that the 
airlines use.

Table 8

Type of computer data processing used for 
forecasting

PROCESSING TYPE

Off-line batch 
On-line batch 
On-line interactive 
Time-sharing 
Mini or micro
RESPONDENT BASE:

1978 --- — 1983 ---
FREQ PERCENT FREQ PERCENT

7 25% 3 10%
4 14% 4 14%
8 29% 8 28%
8 - 29% . 4 14%
1 4% 10 34%

28 100% 29 100%

The most dramatic change is from tirme-sharing with an 
outside computer facility to the use of mini- or micro
computers. The percentage share of airlines using time
sharing facilities dropped from 29 % to 14 %. At the 
same time mini- or microcomputer usage grew from 4 % to
34 %.

Minicomputers have one or more workstations enabling 
several users to work at the same time. Microcomputers, 
also called desk-top computers or personal computers , 
have usually only one workstation. One reason that is
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probably a major factor making them so popular - aside 
from their relatively modest price - in forecasting is 
the availability of statistical and analytical software 
for them.

Time-sharing processing is usually offered by computer 
service companies for their clients. Communications 
with the time-sharing computer is typically done inter
actively on-line over telephone lines using a computer 
terminal at the airline's office. There are several 
forecasting and analytical packages available through 
time-sharing services. 1

Another change in the airlines' use of computers in 
forecasting is the decrease in off-line batch processing 
use from 25 % in 1978 to only 10 % in 1983. On the 
other hand , the share of both on-line batch processing 
users and on-line interactive processing users with 
company's own mainframe computer has remained unchanged.

Off-line batch processing is the basic way of processing 
data with a computer. Typically, a user has to input 
data on punch cards or magnetic tape. Data is then 
processed later by computer operators. On-line batch 
processing allows the user to feed the data directly 
into computer's memory for immediate or later proces
sing. On-line interactive processing requires user's 
presence while the computer processes the data, because 
the programs usually ask for user input during the run.

The purposes for which computer data processing is used

1 A well known forecasting package is SIBYL/RUNNER, 
available via Control Data Corporation's Cybernet Ser
vices. SIBYL/RUNNER is a comprehensive set of time 
series data analysis programs that checks the data to 
select the most suitable method and then produces fore
cast with the method (Control Data Corporation 1977, 1 ).
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by the airlines have not changed significantly in five 
years. Table 9 below shows hotv the computers are used.

Table 9

The purposes for which data processing is used

PURPOSE
FREQ

1978 ---
PERCENT FREQ

1983 ---
PERCENT

Collecting & storing 
past traffic data

22 73% 22 76%

Collecting & storing 
past economic data

11 37% 10 34%

Determining coefficients 
or elasticities

15 ■50% 15 52%

Selecting suitable 
methods or models

10 33% 8 28%

Actual preparation 
of forecasts

16 53% 17 59%

Other purposes 1 3% 0 0%
RESPONDENT BASE: 30 100% 29 100%

76 % of survey participants with computer processing 
use it for collecting and storing historical traffic 
data. This data is usually collected by the- airlines in 
their everyday operations by various departments. The
refore it is normally available for forecasting with 
minimum effort.

Actual preparation of forecasts is the second most fre
quent use of a computer, with 59 % of the airlines doing 
so. The preparation of forecasts with computer usually 
requires dedicated software which can be developed in- 
house or bought from computer or software vendors. The 
forecaster selects the model, input data, parameters and 
time span and the computer does the rest.
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The determination of model coefficients or elasticities 
is done with computer by 52 % of the respondents that 
use computer. The coefficients and elasticities are 
usually determined using regression technique (Debouve- 
rie 1976 , 28).

34 % of the airlines use computers for collecting and 
storing past economic variable data. This data is often 
collected from various statistical reports and publica
tions. At the time of storing it into the computer the 
data can be filtered with various corrective indices, 
like GNP deflator, seasonal index, etc.

Only 28 % of the airlines use computer for selecting 
suitable method or model for the forecasting. One rea
son for such low usage may be unavailability of software 
that can do the selection. Another reason may be that 
the selection of model is not perceived to be such a big 
problem that it would warrant computer use.
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3
DEMAND FORECASTING METHODS AND THEIR USAGE

A very essential part of a study of forecasting is an 
analysis of available methods and their usage by the 
forecasters. This chapter will first deal with the 
various classifications or typologies of forecasting 
methods and then goes on to explain the methods and 
their advantages and disadvantages. At the same time 
the frequency of their usage by the airlines will be 
shown, based on the survey results.

3.1
Classification of forecasting methods

There is a multitude of ways how to group or classify 
forecasting methods. The classifications áre often based 
on different criteria. A serious problem for comparing 
the various classifications is created by the fact that 
the same forecasting methods are sometimes referred with 
several names.

Listed below are some of the typologies found in litera
ture on forecasting.

Makridakis has divided the methods into two large 
groups : quantitative methods and technological methods. 
The quantitative methods encompass some twenty methods 
which can be further grouped under -five smaller sub
groups. Technological methods are grouped into two 
parts (Makridakis 1973, . 4-9). On another occasion 
Makridakis classifies methods into statistical and non- 
statistical techniques. Here non-statistical techniques 
include all models that "do not follow the general rules 
of statistical analysis and probability theory" (Makri
dakis & Wheelwright 1972, 8-9).

Wheelwright offers another way of classifying methods 
(Wheelwright 1971, 30):



1. Those that use a series of observed values 
to forecast the next value in the series

2. Those that deal with the occurrence of a 
given event (technological forecasting)

Taneja classifies forecasting methods into three broad 
categories : quantitative , qualitative and decision ana
lysis. Decision analysis is a combination of the first 
two (Taneja 1982, 133).

Bieber
ctive

& Aurignac divide the methods into four 
families (Bieber & Aurignac 1971, 46-52):

Family 1 
Family 2 
Family 3 
Family 4

Analysis of time series 
Static models 
Socio-economic models 
Dynamic models

distin-

Deetman classifies the forecasting methods into three 
groups : causal models, time series analysis and qualita
tive methods (Deetman 1975, 7-9).

Björkman uses a simple dichotomy : Delphi technique and 
"forecasting models" (Björkman 1974, 2-4).

Keay has four point typology (Keay 1972, 4):
1. Consensus forecasting
2. Statistical projection
3. Defining a deterministic situation in which 

there are no random elements
4. Defining a deterministic situation in which 

random elements occur

And finally AEA classifies the methods as follows (AEA 
1978 , G.1131):

1. Time series analyses
2. Econometric analyses
3. Opinion polling
4. Informal methods
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In this study, and in the survey questionnaire itself, a 
modified version of the AEA classification is used, 
mainly because it is a typology with which at least the 
airlines are familiar, and because it is practical and 
well-defined.

3.2
Usage of various forecasting methods

In the survey the airlines were asked about their usage 
of various forecasting methods. Table 10 below sum
marizes the responses from the 1978 and 1983 surveys.

Table 10

Forecasting methods used presently

METHOD FREQ
1978---
PERCENT FREQ

1983 ---
PERCENT

TIME SERIES METHODS: 40 82% 46 100%
Moving averages 15 31% 21 46%
Exponential smoothing 16 33% 6 13%
Decomposition technique 4 8% 1 2%
Box-Jenkins technique 3 6% 0 0%
Trend analysis 35 71% 40 87%
Simple regression 19 39% 25 54%
Multiple regression 15 31% 20 43%
Other time series methods 1 2% 0 0%
ECONOMETRIC METHODS: 25 51% 32 70%
Normal econometric 25 51% 29 63%
Gravity models 6 12% 3 7%
Other econometric 0 0% 1 2%
OPINION POLLING METHODS: 26 53% 36 78%
Delphi technique 11 22% 20 43%
Group discussion 22 45% 25 54%
Other opinion polling - 2 4% 0 0%
OTHER METHODS: 38 ' 78% 33 72%
Analogy method 9 18% 1 2%
Leading indicators 14 29% 8 17%
Life-cycle analysis 4 8% 3 7%
Market analysis 32 65% 32 70%
Other methods 2 4% 1 2%
RESPONDENT BASE: 49 100% 46 100%
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It can be seen that the airlines, in general, have 
increased the number of methods they use. All three 
major categories of forecasting methods - time se
ries, econometric and opinion polling - are used by 
more airlines in 1983 than five years earlier. Only the 
category "other methods" showed overall decrease in 
popularity.

All of the airlines that participated in the survey now 
use one or more time series methods. These methods, 
ranging from "naive" moving averages to fairly sophisti
cated multiple regression methods, continue to be the 
most popular techniques for airline forecasting. A 
surprising finding is that in 1983 none of the airlines 
surveyed used the Box-Jenkins method any more. This 
method is one of the most complex and sophisticated 
forecasting methods in existence today, but its use also 
requires plenty of knowledge of statistical analysis 
(Makridakis 1974 , 6 1 ).

The most popular time series method is the regression 
analysis : 97 % of all participating airlines use either 
simple or multiple regression. Trend analysis is also 
very popular as 87 % of the respondents use it.

The opinion polling methods category showed the highest 
increase in the number of users , both in absolute and 
percentage terms. It is now the second most widely used 
category, up from third place in 1978. One can draw a 
conclusion that a reason for the increased use of these 
methods is the increased economic instability of the 
late 1970s and early 1980s. This, together with in
creased competition on major international routes , has 
had a serious impact in airline forecasting. There is 
more need nowadays for quick decisions which, in many 
cases, can be based on forecasts made by polling key 
marketing and corporate personnel.

Of the two opinion polling methods named, the Delphi
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technique made a significant jump from 1978 to present. 
The percentage of airlines that use Delphi almost doub
led from 22 % to 43 %. At the same time the number of 
airlines using group discussion method increased only 
marginally.

In light of above it may seem odd that the number of 
airlines using econometric methods has also increased. 
These methods usually are best suited in times when the 
causal variables used in models do not fluctuate as 
strongly as they have done in the recent past. Their 
popularity is probably due to the increased use of 
computers in forecasting, the availability of economet
ric forecasting software and, finally, to the increased 
sophistication of the airline forecasters themselves.

Market analysis is the most widely used technique in the 
"other methods" group. This is a most suitable foreca
sting method for the airlines since the basic data for 
this technique - airline market surveys - are usually 
readily available for demand forecasters. The other 
methods in this group were not used very much. Their 
accuracy, in general, is not very good and they are 
mostly used for very long range forecasting.

The airline survey questionnaire also asked for informa
tion about the airlines' past use of forecasting methods 
and about their plans for future use. These questions 
did not yield very many responses - perhaps the air
lines had not much to report here. The most interesting 
piece of information concerns the future plans to use 
the Box-Jenkins method. Ten out of 46 reporting air
lines expressed plans to use this technique in the 
f uture.

3.3
Time series methods

Time series methods assume that air traffic will follow



its established pattern of changes. In other words, 
future travel demand will be a time function of past 
experience. The time series analysis can be useful when 
there is very little knowledge of what causes the chan
ges in the traffic pattern (Taleja 1982, 134).

The application of time series analysis varies from 
simple extrapolation of historical trends to sophisti
cated techniques such as the Box-Jenkins method. Based 
on historical data on the volume of air traffic, a 
mathematical growth curve is selected to fit the data.

There are four components in a time series :

1. Long term trend : This is the long term movement 
after the observations have been transformed to remove 
short term fluctuations. The trends tend to be produced 
by long term influences such as changing real income, 
population change, and changes in taste and technology.

2. Cyclical variation : This is generally the result of 
movements in the economy or business cycles and does not 
usually conform to a set pattern. Cyclical variations 
are principally caused by the leads and lags inherent in 
responding to changes.

3. Seasonal variation : In a time series this is caused 
by such short term changes in behavior that reoccur on a 
weekly, monthly or seasonal basis.

4. Irregular or residual variation: This is the random 
noise part of a time series that is unexplained after 
the three types of systematic variation have been re
moved (Wood & Fildes 1976,53).

The time-series forecasting models attempt to project 
the value of the first three components of the series 
and add the results to get the forecast value of traf
fic. It is usually impossible to forecast the random-
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noise component.

The accuracy of time series methods depend on the beha
vior of the traffic pattern. A pattern with small 
random noise component is relatively easy to forecast. 
Normally the historical data can be adjusted to elimi
nate known distortions caused by factors such as 
special events, strikes , new aircraft and very large- 
scale promotions.

The various time series methods include moving averages , 
exponential smoothing, decomposition technique, Box- 
Jenkins technique, trend analysis and regression tech
niques. Each of these methods will be examined below 
with more detail.

3-3.1
Moving averages technique

Moving averages technique is similar to obtaining a mean 
from a series of data except that the number of data 
points remains constant. In a time series situation 
this involves the dropping of the oldest information as 
a new value becomes available. This implies that the 
mean obtained is the average of the n most recent obser
vations (Makridakis 1973, 4 ) .

The averages obtained are projected and used for foreca
sting. They are extrapolated several periods ahead and 
used for predicting what is basically a historical ave
rage. Moving average methods used for air ftraffic 
forecasting purposes are generally less attractive than 
corresponding exponential smoothing methods because they 
require more data points, need more calculations, and 
are not necessarily any more accurate than exponential 
smoothing methods. Moving average method should be used 
only when the randomness in the data is very high and a 
condition called autocorrelation (see chapter 3.4.1) 
among successive values extremely low (Makridakis &
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Wheelwright 1978, 106).

3.3.2
Exponential smoothing

Exponential smoothing is similar to the moving averages 
expect that a decreasing weight is given to each of the 
observations, with the most recent value receiving the 
most weight. Thus the determination of a future fore
cast is more heavily influenced by what happened recent
ly than what took place further back in time.

In general, exponential smoothing methods have become 
popular among business forecasters because they are easy 
to use, require very little computer time, and need only 
a few data points to produce future predictions. They 
are well suited for short or immediate term predictions 
of a large number of items. They are suitable for 
stationary data or when there is a slow growth or de
cline over time (Makridakis & Wheelwright 1978, 58).

A disadvantage is that there are several models availab
le, from which the user must select the one best suited 
to his data and personal preferences (Makridakis 1974, 
60). Another limitation is that there is no good rule 
for determining the appropriate value for the weights. 
Most often this is done experimentally by trying two or 
three values to see which is most appropriate.

3.3.3
Decomposition method

Decomposition methods, as the name implies, "break down" 
a time series into the four components - seasonality, 
trend , cycle and randomness - that frequently are 
present in economic and business time series. With 
seasonal data decomposition approaches may be as accu
rate in practice as the more statistically oriented 
methods. There are two main methods : Classical Decompo-
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sition and Census II, which is more refined and elabo
rate. Decomposition methods are very intuitive and 
intended for the non-specialist forecaster. They are 
the oldest of time series methods and the most empiri
cally oriented of all. They seem to produce adequate 
results from the accuracy point of view, even though 
this has not been proved by extensive research findings 
(Makridakis 1974, 61).

Decomposition methods are stronger than most methods in 
dealing with the cyclical factor and can provide more 
clues than any other method for the forthcoming turning 
points due to the cycle (Makridakis & Wheelwright 1972,
6.)

3.3.4
Box-Jenkins method

The Box-Jenkins method assigns varying weights to past 
observations or to past errors in such a way that an 
optimum result and minimal error can be discovered. It 
is based on the assumption that successive observations 
of economic series are correlated, and it tries to 
discover and utilize such autocorrelation to obtain 
accurate predicitions about the future. The Box-Jenkins 
model postulates three general classes of model that can 
describe any type or pattern of data: a) autoregressive, 
b) moving average, and c) mixed autoregressive - moving 
average. Identification of the correct model type is 
made by examining the autocorrelation coefficients 
(Wheelwright & Makridakis 1973, 129).

The Box-Jenkins method is one of the most accurate 
presently available but it is also one of the most 
difficult and expensive to use for routine airline fore
casts. This method can predict both the pattern and 
minimize the error of a set of data. The Box-Jenkins 
method is one that is particularly well suited to hand
ling of complex time series and other forecasting situa-
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tions in which the basic pattern is not readily appa
rent .

3.3.5
Trend analysis

Trend analysis - or trend extrapolation or curve fit
ting as it is also called - is the most common of 
"naive" forecasting methods. The underlying assumption 
made in using this technique is that the past history 
of a time series is a good guide to its future develop
ment and that an observed historical trend can therefore 
be validly projected. However, the longer ahead the 
projection is made, the less likely such an assumption 
is justified (Wood & Fildes 1976).

The linear and exponential trend are the two most nor
mally used for travel forecasting purposes. This is 
primarily because the data is often inadequate to permit 
the fitting of more complex trend lines. Yet general 
economic principles suggest that the most appropriate 
trend for any travel series in the really long terra must 
be S-shapeti: i.e. a slow build-up of travel, followed by 
a period of rapid growth, which then in time tends to 
slow in percentage rate growth terms (WTO 1977, 19).

The identification of the "take-off" point, - where the 
rapid growth begins, is a problem area. The judgement 
of when, and with what intensity, the curve levels off 
is another. The exact formula appropriate to the true S 
curve, or Gompertz curve as it is also called, does not 
always apply to every individual air travel market 
(McDonnell Douglas Co. 1969, 16 ) .

Trend analysis can be seen as a special case of simple 
regression analysis. The only difference between the 
two methods is that with trend analysis the value of the 
independent variable is restricted with time , whereas 
with simple regression it can be any variable of inte-
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rest. There is also considerable similarity with some 
linear smoothing models but unlike smoothing models, 
trend analysis is used mostly for medium and longer term 
forecasts (Makridakis & Wheelwright 1978, 120-121).

3.3.6
Regression techniques

Simple and multiple regression techniques are said to be 
probably the most frequently employed approach to medium 
and long term travel forecasting (WTO 1977, 65). Consi
dering the response to the airline survey this may very 
well be true. Regression analysis represents a statis
tical assessment of a dependent relationship. Methods 
available for analysis are numerous, though the least- 
squares method is probably the most frequently used 
Huang 1970, 8).

Multiple regression is one of the most powerful and 
flexible forecasting techniques. It determines the 
existence of some form of functional relationship bet
ween a dependent variable, such as air traffic, and a 
number of independent variables , such as GNP, prices, 
etc. It estimates the parameters а, Ы , b2, b3 ... in 
the relationship Y + a + b1x1 + b2x2 + ЬЗхЗ + ... in 
such a way that minimum errors will occur (Makridakis 
1973, 6). Through simple procedures multiple regression 
can handle trend, seasonal or cyclical type of data and 
can provide tests of how significant the results are 
statistically.

Simple regression has only one independent variable and 
can be thought of as a special case of multiple regres
sion.

The major strength of multiple regression analysis is 
that it is a statistical method that includes a number 
of measures of the accuracy and significance of forecas
ting equations and actual forecasts. In addition it can



53

handle virtually any kind of causal relationship or 
pattern as long as the variables are linearly related to 
the dependent variable.

There are, of course, some drawbacks. One is that 
since it is statistical, some airline forecasters may be 
reluctant to get into its details and to understand 
fully the power it can bring to bear on a forecasting 
problem. Another is the amount of data it requires and 
the cost of collecting that data, developing the initial 
regression equation and then monitoring its appropriate
ness over time (Wheelwright & Makridakis 1973, 122).

The application of so called dummy variables significan
tly extends the possible uses of regression analysis , 
since the method allows the analyst to incorporate the 
effect of a non-numerical input variable into the model 
(Wood & Fildes 1976 , 1 19 ).

Dummy variables can be also used to explain one-time 
disturbances in international airline traffic such as 
strikes, new equipment, major events like Olympics, etc. 
Another important use of dummy variables is to capture 
seasonal fluctuations in data.

3.4
Econometric methods

Econometric models are often called a convenient and 
logical means of forecasting air traffic, specially in 
certain developed air travel markets like the North 
Atlantic, because the growth of air traffic is sensitive 
to changes in economic conditions. However, more data 
is required , including forecast values for the indepen
dent variables used, than for the time series methods 
(Björkman 1970b, 10). But still the requirements for 
data are less demanding than for the market analysis or 
the complex simulation method. Another advantage of 
econometric methods is the relative ease of computeriza-
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tion.

Econometric methods can be classified into normal econo
metric methods and specialized methods. The following 
vjill be brief description of the normal methods and one 
specialized method, namely the gravity model.

3.4.1
Normal econometric methods

The econometric models developed by using regression 
anlysis show, through one or more equations, an economic 
relationship between air travel demand and a number of 
predictor, or independent, variables that can be classi
fied as exogeneous or endogeneous.

The development of an economic forecast involves a re
view of past trends to provide an idea of the required 
general characteristics for the model. Next, the socio
economic and service-related factors that have influen
ced past travel and are likely to do so in the future 
must be identified. The selection of the variables is 
usually determined by appropriate theoretical considera
tions , availability of empirical data, and the intended 
use of the model.

In the airline survey a question was asked as to what 
variables the airlines use for their econometric models 
of international scheduled passenger traffic. A list of 
possible variables vías compiled using several sources. 
The response to this question indicated that GNP or GDP 
and personal disposable income were the most widely used 
income variables, and air fares was the most often used 
price variable. Many of the variables listed in the 
questionnaire received none or only a few responses (see 
Table 20 in Appendix 8.4). Depending on the market, 
there may be difficulties in getting historical data of 
the variables, or the variables themselves may prove to 
be too difficult to forecast.
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A disadvantage of econometric models is that even if 
there is a statistical correlation between the air traf
fic and the independent variables it does not always 
imply cause and effect. There may be another explanato
ry factor that correlates with both the air traffic and 
the independent variables in the model, thus creating 
the false impression that there exists a cause and 
effect relationship between the dependent and indepen
dent variable. This problem is called autocorrelation 
(Wood & Fildes 1976, 209).

Another problem facing the airline forecaster using the 
econometric methods is that of multico11inearity. This 
condition arises when the actions of some or all of the 
explanatory variables in a model are so closely linked 
that it becomes difficult to separate their individual 
influences (Archer 1976, 27). A solution is to cut down 
the number of independent variables in the model (Elce 
1975, 1).

3.4.2
Gravity model

Gravity model is the most commonly used model of spa
tial equilibrium models. These models postulate a 
basic relationship for the movement of traffic between 
any two points or regions. The relationship is based on 
principles of least effort, minimum - distance , or cost 
minimization. In its traditional form this relationship 
states that the movement of traffic is directly propor
tional to the size of each region and inversely propor
tional to the distance between the regions. Some models 
weigh the relative attractiveness of regions with a time 
or cost factor (Taneja 1982, 139).

In most gravity models demand is estimated in terms of 
travel between discrete points , as opposed to systemwide 
demand (Björkman 1974, 5). The gravity models may be
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particularly useful for airlines that start a new route. 
In this case the coefficients can be first tested on an 
existing route and then transferred to the new route 
forecasting.

Perhaps the principal weakness of the gravity model 
technique is the absence of a sound theoretical base. 
(Archer 1976, 64). Distance alone may not always be an 
accurate measure of frictional retardation, particularly 
for short trips, and therefore models that take into 
account both time and travel costs may be superior to 
the basic gravity model.

3.5
Opinion polling methods

Opinion polling methods are also known as qualitative 
methods. They are mostly intuitive, rely heavily on 
judgement and experience , and generally do not consider 
historical or current data systematically.

There exist some situations where opinion polling met
hods may be preferred over time series or econometric 
ones : a) lack of historical data, b) inability to model 
the situation objectively, and c ) insufficient time.

Two opinion polling methods that are probably the most 
widely used are the Delphi technique and the group 
discussion technique. Their basic concept is the same: 
to get opinions and estimates on the forecast issue from 
a group of qualified people.

3.5.1
The Delphi technique

Delphi is a procedure for developing a consensus of 
expert opinion about the future that reduces the persua
sion and band-wagon effects of majority opinion of typi
cal face-to-face discussions in committees. An essenti-
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al element of this approach is the use of controlled 
feedback in soliciting participants' views over a period 
of time (IATA 1978a , App.1).

The conventional Delphi approach consists of several 
steps and involves several rounds of review and feedback 
until, typically, the spread of opinion among partici
pants is substantially reduced. The number of partici
pants in the Delphi process is usually not limited.

IATA, for example, uses Delphi technique to produce its 
passenger forecasts for 17 world regions. For the 1976— 
82 forecasts three rounds of feedback and review were 
conducted by mail with 30 participating airlines. Final 
amendments were then made in a meeting where partici
pants attended (IATA 1977, 1).

Delphi technique can be particularly useful within tra
vel and tourism industry because it is an industry of 
rapid change and forecasts using historical data alone 
cannot foresee the impact of these changes (WTO 1977, 
75).

Its advantages are also low cost and the elimination of 
group pressure on the individual members to conform to 
the majority opinion. Its disadvantages are the slow
ness of the process, specially if it involves partici
pants in several remote locations ; and that equal weight 
is usually given to all participants. This may cause 
problems if some participants are more qualified than 
others to forecast the issues under consideration, but 
still everybody is given equal weight.

3.5.2
Group discussion technique

Group discussion is less sophisticated method than the 
Delphi technique, in that group discussion technique is 
usually nothing more but an informal assembly of people
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who are considered to be qualified to address a given 
issue.

Group discussion technique is subject to the very factor 
that Delphi tries to eliminate, namely group pressure. 
Its advantages are, on the other hand, low cost and 
quick response time. Group discussions are widely used 
in airlines, specially when time is a constraint, histo
rical data is not available, and when forecast accuracy 
is not crucial.

3.6
Other forecasting methods

This chapter deals with those methods that cannot be 
classified under time sehies, econometric or opinion 
polling methods. These techniques usually involve subje
ctive input of simple probabilities and the use of 
explicit statistical or mathematical techniques. Market 
analysis method, leading indicator analysis, life-cycle 
analysis and the analogy method are discussed here.

3.6.1.
Market analysis

Market analysis method relates the travel patterns of a 
given segment of population to its demographic and eco
nomic characteristics. It can be a useful tool in 
identifying the population segments • that generated most 
airline business or that are potential markets.

Market surveys can be taken from actual travelers or 
from households with potential travelers. Most airlines 
conduct regular in-flight surveys onboard their air
craft. These can be used in market analysis process 
because they provide information about travel patterns 
as vjell as demographic data necessary to identify this 
traveling segment of the population.
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In surveys of households consumers are asked about their 
travel intentions, and the responses are subject to many 
errors. The most frequent errors result from misinter
pretation and inability to quantify subjective respon
ses. In addition, the respondents may not be the ulti
mate decision makers or may be unable to state their 
travel plans accurately (Taneja 1982, 143).

A classic example of how to use market analysis method 
for forecasting air traffic is the Port Authority of New 
York and New Jersey household survey that has been 
conducted for over 25 years. The forecasters first 
establish the socio-economic distribution of adult popu
lation. The next step is to determine the travel cha
racteristics of each group. Then the population and 
travel characteristics of each relevant group is esti
mated for forecast year. Finally the two estimates are 
combined to produce the forecast (O'Riain 1971, 55).

3.6.2
Leading indicator analysis

In leading indicator analysis the purpose is to explore 
and analyze data on a number of causal variables until 
the forecaster finds one or more variables whose trends 
proceed similarly to the variable under consideration 
(Taneja 1982, 144). The pattern in the leading indica
tor variable can then be used for forecasting the air 
traffic development. One problem with using leading 
indicators is that the lead time between the leading 
indicator and the forecast variable may change over time 
thus resulting in inaccurate forecasts.

3.6.3
Life-cycle analysis

Life-cycle analysis is a long term forecasting method. 
It tries to trace past air traffic and to fix the point 
of present traffic volume on a life-cycle curve. Life-
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cycle curve is usually depicted as an S-curve. Situati
ons following an S-curve pattern are characterized by a 
slow start, a rather steep increase, and a maturity, 
sometimes followed by a decline (Makridakis 1973, 3).

This is a highly subjective method of forecasting and 
therefore subject to errors in fixing the present loca
tion on the curve and in forecasting too early maturity 
or decline of the traffic. Newman, for example, has 
found that in past long term forecasts the airline 
forecasters usually projected a leveling-off at about 
halfway of the forecast period. However, this did not 
actually take place in most cases. Newman attributes 
this error to an assumption taken by the forecasters 
that with the air travel industry maturing, a leveling- 
off in its growth is inevitable. While there is no 
doubt that the travel market will, in time, become 
saturated, it is uncertain whether this will happen over 
the next 10, 25 or 75 years (Newman 1971, 11).

The life-cycle analysis does, however , have its merits. 
It can be a useful tool in forecasting traffic to holi
day destinations (Rossi 1975, 169 ) - Many of these des
tinations have a definite life-cycle as the popularity 
of old destinations may suffer from the introduction of 
new vacation spots.

3.6.4
Analogy method

The analogy method assumes that the growth model for 
international travel is analogous to the growth cycles 
of other industries and that air traffic patterns can be 
predicted based on those other industries' patterns.

This is another very subjective method and should only 
be used on a very long term. The problems here lie in 
finding the parallel trend from other industries (Newman 
1971 , 2).
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4
PROBLEMS AND DIFFICULTIES IN FORECASTING

4.1
Problem areas in forecasting

International airline forecasting is not without prob
lems or difficulties. First, the industry's history is 
relatively short resulting in incomplete and too short 
series of historical data. Secondly, even this short 
history is far from a smooth progression of events. 
Thirdly, the mathematical models and causal relation
ships on which most forecasts are based, are sometimes 
incomplete and based on shaky theories. And finally, 
the fact that it is international travel that the air
lines try to forecast, as opposed to domestic travel 
within a single.country, makes everything more diffi
cult .

The airline survey tried to identify these problems and 
difficulties facing the airline forecaster. In a two- 
part question the airlines were asked to identify and 
rank in order of importance the three major difficulties 
that they presently face in a) data collection, and b) 
the actual forecasting of international scheduled pas
senger traffic.

Responses were weighted based on the rank given, so that 
the item which was ranked first was given three points, 
the second two points, and the third one point. Summa
rized survey findings listing the number of airlines 
facing the particular problem, weighted total , and per
centage breakdovm are shown on following two pages. 
Table 11 shows the difficulties in data collection, and 
Table 12 shows the difficulties in actual forecasting. 
More detailed rankings given to each item are in Table 
21 in Appendix 8.4.
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Table 11

Difficulties in data collection

DIFFICULTY
TOTAL
FREQ

- 1978 
WGHTD 
FREQ*

PER
CENT

TOTAL
FREQ

- 1983 — 
WGHTD 
FREQ*

PER
CENT

Too short series of 
past traffic data

16 39 28% 8 18 15%

Too short series of 
past economic data

14 28 20% 7 16 14%

Insufficient pooling 
of data

12 28 20% 14 34 29%

Insufficient non- 
scheduled data

18 32 23% 8 14 12%

Insufficient origin & 
destination data

32 73 52% 31 71 61%

Insufficient travel 
purpose data

16 29 21% 22 . 3.1 26%

Insufficient variable 
elasticity data

20 34 24% 14 31 26%

Other difficulties in 
data collection

4 8 6% 3 7 6%

RESPONDENT BASE 47 141 100% 39 117 100%

* Weighted frequency := 3x(RANK1) + 2x(RANK 2) + 1x(RANK 3)
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Table 12

Difficulties in actual forecasting

DIFFICULTY

Seasonal fluctuations
Cyclical fluctuations
Non-scheduled traffic 
disturbances
One-time disturbances
World recession and 
economic instability
Poor correlation with 
economic variables
Economic variables 
difficult to forecast
Turning points cannot 
be forecast
Reasonable accuracy 
not achieved
Other difficulties 
in forecasting
RESPONDENT BASE

’OTAL
FREQ

- 1978 - 
WGHTD 
FREQ*

PER
CENT

8 18 13%
5 11 8%
7 10 7%

17 32 23%
17 37 26%

10 23 16%

28 64 45%

20 37 26%

12 18 13%

8 21 15%

47 141 100%

TOTAL
FREQ

- 1983 - 
WGHTD 
FREQ*

PER
CENT

7 19 14%
7 18 13%
7 10 7%

22 39 28%
27 62 45%

7 10 7%

28 60 43%

18 38 28%

6 10 7%

1 2 1%

46 138 100%

* Weighted frequency = 3x(RANK1) + 2x(RANK 2) + 1x(RANK 3)
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4.2
Data availability

The lack of adequate and comparable data still repre
sents a serious problem in international traffic foreca
sting. Data gaps include origin and destination data, 
purpose of travel data and adequate elasticity data. It 
is easier to forecast in domestic situations within a 
country than to prepare international forecasts where 
the complexities and variables also increase considerab
ly (ICAO 1974b, 12 and АТА 1976, 4).

The most often indicated problem in data collection was 
the insufficient origin and destination data. It was 
ranked first both in 1978 and 1983, and got 61 % of 
weighted ranking points in 1983, up from 52 % five years 
ago.

4.2.1
Origin and destination data

Origin and destination data, or O&D data for short, is 
extremely important for traffic forecasting on indivi
dual airline level. O&D statistics break down the ag
gregate traffic data between two cities or countries to 
components that show the traffic volume by passenger 
origin and destination.

The O&D data is very useful in determining market sizes 
and growths , in developing new market opportunities , in 
evaluating total traffic flows, and in determining and 
evaluating alternative route strategies.

On London - New York market, for example, the O&D data 
shows separately the number of travelers from London to 
New York, and from New York to London. True O&D statis
tics will also show the real origin and final destina
tion of passengers flying, say from Amsterdam via London 
and New York to Chicago.



65

Most international statistics do not, however, show true 
origin and destination but are rather based on so called 
point-to-point principle whereby data between city pairs 
is collected from gateway to gateway. These statistics 
do not show, for example, where a passenger on a Copen
hagen - Rome flight actually came from and where he or 
she is continuing to after Rome. For an airline evalua
ting a new route proposal from, say, Stockholm to a 
Mediterranean destination, this information would be 
important as it can be speculated that a number of 
travelers presently connect via Copenhagen to that area.

Data of traffic volume by passenger origin is also 
important for building an econometric forecasting model. 
It is normally better to build the model by direction so 
that it forecasts traffic by country of origin. This 
way, the economic and other causal variables can be 
tested for each country separately. The economic cli
mate and trends are in many cases different in each 
country "and the forecast reflects these variations with 
more accuracy if the model is built on a passenger 
origin basis.

Aside from the airlines’ own O&D' data, some industry 
sources also exist. These include U.S. Department of 
Transportation's statistics of air travel between the 
United States and international destinations, and Inter
national Civil Aviation Organization's (ICAO) On-Flight 
Origin and Destination statistics. Other than these, 
the sources for O&D data are very limited.

4.2.2
Travel purpose data

Travel purpose data is another very important component 
in forecasting travel demand. Most traffic can be seg
mented based on the purpose of travel. On some routes 
business travel is prominent, on some other routes vaca-
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tion travel or VFR (visit friends or relatives) market 
is dominant. All of these segments usually react in 
different way and magnitude to changes in socio-economic 
indicators. Their price and income elasticities are 
normally also different from each other (Björkman 1970b, 
25).

Insufficient travel purpose data was cited as a problem 
in 26 % of the weighted responses, up from 21 % in 1978. 
Travel purpose data is usually collected by the airlines 
from their fare-type statistics and in-flight passenger 
surveys. For data outside of the airline's own route 
system the availability is very limited. This informa
tion is normally available only on aggegate level by 
world region, and it is not detailed enough for most 
forecasting work.

4.2.3
Elasticity data

Insufficient variable elasticity data also received 26 % 
of the weighted responses to the question about major 
difficulties in data collection. As mentioned above, 
various travel markets have different elasticities rega
rding price and income.

Debouverie suggests that ideally the demand should be 
studied passenger by passenger, but concedes that for 
practical purposes it is satisfactory to use the purpose 
of trip for segmentation. Debouverie also cautions that 
a simple segmentation into two or three segments may be 
faulty because travel is often motivated by more than 
one reason so that it falls into several segments, also 
each segment contains a great variety of types of trave
lers (Debouverie 1976, 6-7).

It is quite evident that the rate of price elasticity, 
for example, is much higher in vacation travel segment 
than in business travel segment. Business travelers
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base their travel decisions primarily upon the necessity 
to make personal or commercial contacts. The vacation 
traveler is price-conscious , particularly when alterna
tive means of transportation are available.

To further aggravate the problem, the composition of the 
travel varies on many routes with the season of the 
year. During most of the year business travel usually 
predominates, but in the holiday seasons vacation travel 
represents the major share of the market. Consequently, 
a variation in the composition of the different segments 
of travelers will change the average elasticity of the 
market (Björkman 1970b, 25).

Travel habits and aspirations also vary from one region 
to another and even between urban and rural population. 
In addition, local conditions such as climate, social 
traditions, vacation regulations, etc. may all affect 
the vacation and VFR travel market's reactions to chan
ges in the basic economic conditions to travel.

Price elasticity even varies by destination, for the air 
fare as a percent of the total cost of the trip varies 
by destination. To distant points, for example to Far 
East from Europe, the fare makes a relatively large 
part of the travel budget so changes in it have a great 
effect for the vacation market. On the other hand from 
USA to Caribbean islands as an example, the air fare is 
relatively small part of the travel budget and changes 
affect volume to a lesser degree.

The airlines usually have to calculate their own elasti
cities for the markets they try to forecast. There are 
some guidelines published by organizations such as the 
AEA, IATA and ICAO but these do not necessarily apply to 
the individual market.
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4.2.4
Lack of historical data

Too short series of past traffic or economic data is 
another problem facing the airlines in their data acqui
sition. This problem appears to have lessened in five 
years as the weighted percentage of airlines that repor
ted this as a problem shrank from 28 % to 15 % for 
traffic data, and from 20 % to 14 % for economic data.

Airline industry is still rather young and many new 
routes are added to route networks every year. Longer 
time series are available on the more mature markets 
such as the transatlantic, many European countries , etc. 
but on less traveled routes time series have seldom been 
collected for more .than a few years.

IATA has been collecting regional route statistics for 
the North Atlantic since 1948, for the South Atlantic 
since 1951, and for the mid-Atlantic since 1967- Data 
on traffic and revenue by fare type have been collected 
by IATA since 1971 for the North Atlantic and since 1975 
for the mid- and South Atlantic. In addition, traffic 
statistics for the Europe - Africa market began to be 
collected in 1977.

AEA collects data from its member airlines. ' The data 
from each member is aggregated to form country-to-coun- 
try total traffic flows. The number of historical years 
for which this data is available varies, unfortunately, 
by country pair from 10 to 25 years. The length of the 
time series depends on the historical data available 
from each participating airline.

ICAO has collected traffic data by flight stage from its 
member countries since 1947, and origin and destination 
statistics by city pair since 1977.
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4.2.5
Non-scheduled traffic data

Insufficient non-scheduled traffic data was mentioned as 
a problem by only 12 % of the airlines , down from 23 % 
in 1978. Non-scheduled, or charter, traffic should be 
included in the data base of air traffic forecasting 
models, specially for those markets where it represents 
a major portion of the total traffic flow.

Because non-scheduled airline operators are not members 
in IATA or AEA, this data has not been collected with 
reasonable accuracy or detail by these organizations. 
The best sources for this data are the civil aviation 
authorities and airport operators of various countries. 
ICAO has also recently begun to publish a special digest 
of statistics that provides traffic data of non-schedu
led operators for the ICAO contracting states.

4.2.6
Pooling of data

Insufficient pooling of data by airlines is another kind 
of problem in traffic data acquisition. It was cited as 
a major problem by 29 % of the airlines , a significant 
jump up from 20 % five years ago. Traditionally, the 
airlines have shared basic traffic data on an aggregate 
level. They may have become more reluctant, however, 
because the competition has increased in most air travel 
markets. Also, there may now be more need for this 
data, as many more of them are trying to expand beyond 
their traditional local markets by selling travel 
through their own country to third countries.

4.3
Non-scheduled traffic and other disturbances

Among the factors that can cause problems in internatio
nal scheduled airline traffic demand forecasting are
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non-scheduled traffic flov/s and one-time disturbances.

Only 7 % of the airlines responding to the survey repor
ted non-scheduled traffic to be a major difficulty or 
problem in actual forecasting. Non-scheduled traffic 
can, however, be a forecasting headache for airlines 
that operate on routes where there is intermittent char
ter traffic , or where the non-scheduled market share 
fluctuates from one year to another (ITA 1974, 1).

North Atlantic is a typical market where charter traffic 
can create a fairly large error component in forecasts. 
The non-scheduled traffic in 1977 accounted for 28 % of 
all passengers, but in 1981 only 9 %. In 1982 its share 
was once again increasing, being 12 % of total traffic 
(IATA 1983a, 24). Non-scheduled traffic has eroded the
scheduled airlines' market share in years when fuel cost 
increased rapidly. As the bulk of charter operators 
costs comes from operating costs like jet fuel fuel, 
high fuel prices have not left them much leeway to 
underprice their scheduled competitors. But in 1982 
fuel prices stabilized and when the scheduled airlines 
sought to recover some of their losses by increasing 
their air fares, the charters moved in again. The 
fluctuation of non-scheduled traffic is even more pro
nounced on some individual markets.

The factors that will have a significant influence on 
the development of non-scheduled traffic are also fac
tors which complicate the task of forecasting. These 
are the nature of government policies regarding restric
tions in charter operations, the extent of scheduled 
airlines participation in the low fare air travel market 
segments, and finally, the impact of oil prices on the 
cost of fuel (ICAO 1974a, 9-10).

An airline can try to ignore the non-scheduled traffic 
component on its routes by arguing that the charter 
market is a marginal one that does not dilute passengers
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from the scheduled services. But it is more difficult 
to ignore the one-time disturbances that can cause, if 
not identified and accounted for, problems to the good
ness of fit and coefficient calculations in the forecast 
models. In the survey 28 % of the airlines mentioned 
one-time disturbances as a major problem. This figure 
was up five percentage points from 1978.

One-time disturbances are created by events like wars, 
strikes, boycotts, special events, and even by very 
large-scale special promotions. Typical examples of 
negative events are, for example, the wars in Middle 
East, the Falkland crisis, U.S. boycott of Poland and 
Iran, or the temporary grounding of DC-10 aircraft.

Positive events that have caused disturbances in trends 
are the Olympic Games and other major sports events, 
large world congresses, and the actions of the airlines' 
marketing teams aimed at quick increase of passenger 
volume : two-for-one deals, standby fares, charter compa
tible fares, etc.

In some cases the effect of one-time distortions is such 
that one city pair or carrier suffers from it, but some 
others gain from it. Strikes by airline personnel are a 
perfect example of this kind of effect : the striking 
airline has temporary loss of traffic and its competi
tors may have a windfall increase in traffic.

Strikes by airport ground personnel or air traffic con
trollers may sometimes paralyze cities or countries for 
short time, while traffic can be diverted , at least 
partially, through neighboring cities or countries.

A substantial increase in seat capacity for an airline 
or on a particular route can also create sudden jumps in 
traffic trends, specially if large tour operators or 
travel wholesalers decide to use this extra capacity by 
shifting there all or some of their volume.
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Dummy variables can be used to explain the one-time 
distortions in past time series. When a one-time dis
tortion is identified in time series analysis, it can be 
assigned a dummy value. This way the disturbance can be 
removed from the error or residual component of the time 
series. The same applies if traffic volume suddenly 
jumps permanently to a much higher level, like that 
caused by the introduction of widebody aircraft.

Dummy variables can even be used in forecasting future 
traffic if a future event is known to take place at 
certain time and its effect can be estimated. This way 
the effect of events like Olympic Games can be incorpo
rated in the forecasting mode (Wood & Fildes 1976, 119).

4.4
World recession and economic instability

The fluctuations in world economy can be crucial to most 
airline demand forecasting. Many models use socio
economic indicators as causal variables to explain the 
development of and variations, in air traffic demand. 
After the 1973 and 1979 oil crises the economic indica
tors started to fluctuate in a way that made forecasting 
them almost impossible. At the same time the airlines 
faced another crisis as the international.price of jet 
fuel increased over 600 % between 1973 and 1980 (Argiro- 
poulos 1982, 100).

All this had profound effect on airline traffic forecas
ting. In the airline survey of 1983 fifteen airlines 
ranked the world recession and economic instability 
first place in a question regarding the difficulties in 
forecasting. Only six airlines ranked it first in 
1978. The corresponding weighted percentage figure 
jumped from 26 % to 45 % in 1983.

Table 13 on next page shows the results from another
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question : how the recession and economic instability- 
affected forecasting. Overall, five more airlines had 
something to report here in 1983 compared to the survey 
five years earlier.

Table 13

The effects of recession to air traffic forecasting

EFFECT
FREQ

1978 ---
PERCENT FREQ

1983 ---
PERCENT

Stopped using a method 
that had used before

9 27% 7 18%

Introduced a new 
forecasting method 13 39% 17 45%

Changed to shorter 
forecasting time span

18 55% 25 66%

Changed variables in 
forecasting models

11 33% 13 34%

Other effects on 
forecasting

2 6% 8 21%

RESPONDENT BASE 33 100% 38 100%

% of the airlines had to make their forecasting time
span shorter because of the recession. Shortening the 
forecasting time span or horizon makes forecasting of 
the wildly fluctuating economic indicators less hazar
dous, thus improving the overall accuracy of the fore
cast .

45 % of the respondents had to introduce a new forecas
ting method and 18 % stopped using a forecasting method 
that they had used before recession. Assumably the 
methods they introduced were better capable of coping 
with the economic changes.
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34 % changed variables in their econometric or regres
sion model. This is most probably related to their 
finding the variables too difficult to forecast : in 
response to the question about difficulties in actual 
forecasting, 45 % of the rank-weighted responses addres
sed this problem. The percentage was significantly 
higher than in 1978 survey.

21 % had had still other effects from the recession. 
All but one of above percentages were higher in 1983 
than in 1978.

4.5
Seasonal & cyclical fluctuations and other problems

All time series can be broken down to four components: 
the long term trend, cyclical variation, seasonal varia
tion, and the residual or error component.

Air traffic forecaster is faced with a problem of seaso
nal fluctuations of a magnitude and variety found in few 
other economic sectors. Variations in seasonality not 
only make the forecaster's task more difficult, but 
create a greater need among users for accurate forecasts 
than in more stable industries (WTO 1977, 2).

Seasonal variation is visible in many forms in airline 
traffic. There is month-to-month , day-of-the-week and 
even time-of-the-day fluctuation (Brenner 1982, 38).

In the survey seasonal fluctuations got 14 % of the 
weighted responses as a major difficulty in actual 
forecasting. The percentage was almost the same in 1978 
survey.

Month-to-month variation is high in markets where vaca
tion travel is dominant. These markets are in many 
cases long-haul routes. On these routes traffic varies 
according to vacation times. On North Atlantic routes ,
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for example, average load factors, or percentage of 
seats occupied, may vary from a low 50 or 60 % during 
winter to a high 80 to 90 % in summer. In practice an 
85 % average load factor means that most of the flights 
are sold out.

Month-to-month variation depends also on climatical 
factors. Certain locations are popular vacation spots 
only during some months of the year when the weather 
conditions are good. Month-to-month variation is usual
ly rather stable, so it is not so difficult to forecast, 
provided that enough historical data exists to identify 
the seasonal variation.

Day-of-the-week variation occur on both long haul and 
short haul routes. It can vary according to purpose of 
travel. For example, Saturday is not usually heavy 
business travel day, but it is one of the peak days for 
holiday travel. This multidimensionality may cause 
problems when one tries to separate the seasonal compo
nent from the trend.

Time-of-the-day fluctuation concerns the forecaster only 
when very short term forecasts are made for flight 
scheduling purposes. This fluctuation is usually found 
on some short haul markets where business travel domina
tes , like the routes between major Central and Western 
European commercial centers.

Cyclical fluctuation is of longer term and related to 
the changes in economic and business cycle. The rapidly 
changing economic environment today has made cyclical 
fluctuation more difficult to analyze and forecast. 
This, in its turn, has made the whole forecasting effort 
more difficult. The responses in the survey appear to 
support this: cyclical fluctuation was cited as a major 
difficulty in 13 % of the cases, as compared with only 8 
% five years ago.
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While it is possible to use dummy variables to capture 
seasonal fluctuations in data, cyclical variation is 
more difficult to separate from the trend.

The other difficulties in actual forecasting of air 
traffic demand are poor correlation with economic vari
ables , difficulty in forecasting economic variables 
themselves, inability to forecast turning points, and 
inability to achieve reasonable accuracy.

Poor correlation with economic variables was cited as a 
difficulty in 7 % of the rank-weighted responses in 
1983, compared with 16 % in 1978. Lack of adequate 
correlation can be a reason to stop'using a regression 
or econometric model or a reason for not introducing 
such techniques in the first place.

There are several reasons for poor correlation between 
air traffic and socio-economic variables. Perhaps the 
most important is the improper selection of independent 
variables. The selected variables may have been chosen 
only because data on them is conveniently available, 
regardless of their capability to explain the changes in 
traffic.

Another reason for poor correlation can be excessive 
aggregation of the dependent variable. There is eviden
ce that business travel correlates better with some 
variables than pleasure travel does.' If business and 
non-business travel is forecast together using those 
variables, the result will probably be lower correlation 
than if business travel only would be forecast with the 
same variables.

It should be mentioned here that poor correlation is not 
always limited to the analysis of socio-economic variab
les. Many forecasting models may be incapable of ex
plaining the effect of such variables as changes in the 
level of competition, capacity, service level , or chan-
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ges in the composition of marketing mix.

The inability to forecast turning points was reported in 
28 % of rank-weighted responses in 1983 with no signifi
cant change from five years earlier. Two kinds of 
turning points can be distinguished: short term that are 
caused by business cycles, and long term that affect 
trend and are in some cases connected to product life- 
cycle. It is important to be able to predict turning 
points. Fleet planning decisions for acquiring new 
aircraft, as well as decisions to enter new markets, are 
done years ahead and an inability to correctly predict 
turning points can seriously affect the airline.

Problems in achieving reasonable accuracy were cited in 
7 % of the weighted responses, significantly down from 
13 % in 1978. There are several possible reasons as to 
why reasonable accuracy is not achieved. Many of them 
have been covered in this and previous chapters. Some 
others are : the importance attached to certain variables 
compared with others is inadequate ; too much confidence 
is attached to the action of quantifiable factors to the 
detriment of qualitative factors ; the working hypothesis 
does not correspond to reality ; and the effect of acci
dental variables (Lauriac & Haessig 1975, 4).
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5
COOPERATION IN DEMAND FORECASTING

5.1
Cooperation in the airline industry

Cooperation is one of the key words in airline industry. 
The airline cooperate with each others, either on an 
individual basis, or through various organizations. 
Because an airline network covers many locations , and is 
usually interconnected with other airline networks, 
there is a natural need to cooperate in order to achieve 
cost reductions. Airline cooperation is evident in such 
operations as technical assistance &' maintenance, pas
senger handling, ticketing, catering. It is also common 
to find an airline as a sales agent in its own country 
for other, foreign, airlines.

Organizations like IATA, AEA and ICAO have dominant role 
in airline cooperation. They have standing committees 
and working groups studying and coordinating matters 
that are important to the international airline communi
ty.

Because of the long lead times in new aircraft develop
ment, and the high capital costs in acquiring them, 
there also exists cooperation between the airlines and 
the aircraft and jet engine manufacturers. Aside from 
technical cooperation, aircraft manufacturers routinely 
prepare new route plans and fleet plans for potential 
customers. In many cases this cooperation continues 
even after the initial purchases have been made.

There is also cooperation between the airlines and the 
various government organizations related to aviation or 
tourism. In several countries the international airline 
is wholly or partially owned by the government, either 
directly or indirectly. The cooperation is in most 
cases technical, consisting of joint use of facilities,
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etc. but can extend to traffic planning and forecasting. 
In other instances the airlines and national tourism 
organizations cooperate in the field of marketing and 
sales promotion of the destinations the airlines serve.

The following five chapters will discuss the cooperation 
in data collection for forecasting purposes, sharing 
forecasting methodology information, forecasting model 
testing, joint forecasting schemes, and finally in con
tract forecasting. A more detailed listing of the res
ponses to the questions regarding cooperation is in 
Table 22 in Appendix 8.4.

5.2
Data collection

Joint data collection for forecasting purposes is the 
most frequent type of cooperation among the airlines. 
Table 14 below shows the airlines’ partners in data 
collection.

Table 14

Cooperation in data colleetion

COOPERATOR 1978 --- 1983 ---
FREQ PERCENT FREQ PERCENT

Industry associations 37 86% 35 85%Aircraft manufacturers 18 42% 18 44%
Other airlines 11 26% 6 15%Government organizations 24 56% 17 41%
Others 3 7% 0 0%
RESPONDENT BASE 43 100% 41 100%

Industry associations are by far the most important for 
joint data collection. 85 % of the airlines cooperate 
with one or more association in data collection. This
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figure was basically same also in 1978.

International Air Transport Association (IATA) collects 
traffic and fare-type data from its member airlines 
regularly. IATA publishes this information in its annu
al International Regional Statistics report that is 
available for member airlines. In 1982 submissions were 
received from 80 of IATA1s 109 members. Estimates are 
included for members who were unable to submit data for 
publication. As no estimates are made for non-IATA air
lines, the information is not quite complete.

Data is reported separately of each airline , .and it 
includes information on traffic carried in revenue pas
senger kilometers (RPK) and on capacity in available 
seat kilometers (ASK). No data is provided by traffic 
origin or direction. IATA publishes part of this data 
in aggregated form in its annual World Air Transport 
Statistics.

Association of European Airlines (AEA) collects traffic 
data, separately for Intra-European routes and intercon
tinental routes, and disseminates this information mon
thly to its membership.

44 % of the airlines also indicated that they have joint 
data collection with aircraft manufacturers. This per
centage has remained almost unchanged since 1978 survey. 
Among the aircraft manufacturers, more airlines seem to 
have data collection cooperation with McDonnell Douglas 
Corporation than with Boeing Corporation. A few air
lines also cooperated with Lockheed Aircraft Co. and 
Airbus Industries.

Most manufacturers have extensive data bases on world 
air traffic, collected through the airlines and the 
airline organizations. The manufacturers use the data 
to identify potential world markets for their products. 
Airlines can usually use the data they have provided to
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the manufacturer. The aircraft manufacturers do not, 
however, release other airlines' data. It is possible, 
though, to get information on traffic trends on regional 
aggregate level. The aircraft manufacturers also use 
this data to produce cost/revenue comparisons, fleet 
plans, etc. for the airlines.

41 % of the airlines have data collection cooperation 
with various government organizations. This figure is 
down from 56 % in 1978. The government organizations 
that airlines cooperate with include civil aviation 
authorities, transport departments and national tourism 
organizations.

Civil aviation and transport authorities collect air 
traffic data for their own decision making and statisti
cal purposes. They frequently share this data with 
airlines, because in many countries public has, by law, 
access to the information collected by civil authori
ties. In some other countries the authorities give this 
information, perhaps including the competitors' data, 
only to their own national airline.

Tourism organizations often ask for airline cooperation 
in collecting incoming tourism data by country of passe
nger origin. This can also be collected from immigrati
on statistics on citizenship basis. These statistics 
are subsequently published worldwide by organizations 
like OECD, or the World Tourism Organization (WTO).

Finally, some airlines have individual cooperation with 
each other in the field of data collection. 15 % of the 
airlines indicated they do so. Cooperation between 
individual airlines is most common in situations where 
two airlines have signed a pool traffic agreement * on a

1 Traffic pooling is a situation where two airlines 
operating over same route agree to share the revenues , 
and sometimes even costs, based on a specific formula.
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certain route. They are by contract bound to exchange 
traffic information by origin and by fare type.

5.3
Methodology information

The airlines frequently share information on forecasting 
methodology. 29 airlines indicated doing so, down from 
36 airlines five years ago. Table 15 below shows with 
whom information is shared.

Table 15

Sharing of methodology information ■

COOPERATOR '
FREQ

1978---
PERCENT FREQ

1983 ---
PERCENT

Industry associations 22 61% 24 83%
Aircraft manufacturers 21 58% 15 52%
Other airlines 3 8% 1 3%
Government organizations 7 19% 3 10%
Others 4 11% 3 10%
RESPONDENT BASE 36 100% 29 100%

83 % of the responding airlines indicated that they 
share methodology information with or through an indus
try association. IATA and AEA are the industry associa
tions most carriers use.

IATA does not currently have any on-going program aimed 
at systematical collection of methodological information 
for its members use. However, IATA does have a substan
tial expertice in forecasting methodology and this in
formation can be easily obtained by the member airline 
either by direct request or by attending one of the



83

workshops and conferences held by IATA.

AEA has had for several years a Forecasting Models 
Working Group that in 1975 conducted a survey of foreca
sting methods and models used by AEA member airlines. 
The purpose of the working group was to study available 
and feasible forecasting methods for passenger markets 
on a country-to-country basis in the short , medium and 
long term. The markets in focus were those of AEA 
members' Intra-European operations. The survey was to 
give participating carriers an overview of existing 
models and methods , of the experience gained in their 
development and use, and of the feasibility of various 
approaches (AEA 1975, G.1122 ).

The AEA survey results gave the members excellent infor
mation about the methods that other member airlines use. 
Based on that information AEA Forecasting Models Working 
Group developed its oivn forecasting model to produce its 
own five year forecasts for European country-to-country 
air traffic.

The sharing of methodology information with aircraft 
manufacturers was reported by 52 % of the airlines that 
responded , down a few percentage points from five years 
earlier. The various manufacturers are a good source of 
methodology information since they have generally a 
large staff of economists. McDonnell Douglas, for exam
ple, helps airlines to build their own forecasting mo
dels by offering assistance in methodology questions.

Government organizations are a source of methodology 
information for 10 % of the airlines responding to this 
question.

Universities and schools are a source for 10 % of the 
airlines. This is often natural source since universi
ties have both expertise and sources of information that 
can be helpful in methodological considerations. Two
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examples of excellent papers on air traffic forecasting 
methodology published by universities are those by Arch
er at University of Wales (Archer 1976), and by Björkman 
at Stockholm’s Royal Institute of Technology (Björkman 
1974).

Information on air traffic forecasting methodology is 
published also by institutions such as OECD in Paris 
(Bieber & Aurignac 1971), WTO in Madrid, and the Insti
tut du Transport Aerien (Lauriac & Haessig 1975).

5.4
Joint forecasting projects

Of all the airlines responding to the survey, 29 indica
ted that they participate in joint forecasting schemes. 
This figure had decreased from 35 in 1978. Table 1b 
below shows how this is broken down.

Table 16

Joint forecasting projects

COOPERATOR
FREQ

1978---
PERCENT FREQ

1983 ---
PERCENT

Industry associations 24 69% 24 83%
Aircraft manufacturers 16 46% 14 48%
Other airlines 7 20% 1 3%
Government organizations 4 11% 1 3%
Others 2 6% 0 0%
RESPONDENT BASE 35 100% 29 100%

24 airlines or 83 % of respondents have joint forecas
ting activity with an industry association. This is the 
same number of airlines as in 1978, though the percen
tage share was then smaller due to more responses to 
this question.



85

IATA has two joint forecasting projects for its members. 
The IATA Ad Hoc Airline Forecasting Group was formed in 
1975 with the objective to provide member airlines fore
casts of major route areas. These forecasts are deve
loped by using the Delphi method. Airlines from each 
route area are preselected to ensure adequate represen
tation of the major route areas. These airlines are 
sent three rounds of questionnaires regarding the most 
likely traffic outcome for next five years. After each 
round a consolidation of opinions is distributed back to 
the participants. The final forecast is more or less a 
consensus by the participants. IATA members can then 
use these forecasts in their own planning.

Another joint forecasting project by IATA is the Macro- 
Economic Forecast Exchange Scheme whereby member air
lines in each country are asked to provide forecasts for 
the economic indicators of their countries. These are 
then distributed to participating carriers. The fore
casts are updated several times a year. These forecasts 
are extremely useful because sometimes they are the only 
readily available up-to-date forecasts, of economic con
ditions in some countries.

The AEA Forecasting/Market Research Group also produces 
forecasts for its members use. AEA uses an econometric 
model for country-to-country forecasts. Elasticity co
efficients are calculated separately for each country 
pair. Members supply forecast input data for GDP, in
flation and fares. AEA forecast is for five years and 
it is updated annually.

The AEA forecasts have, in general, proven to be quite 
accurate, with the exception of forecasts for small 
traffic flows. Here a dummy variable has been introdu
ced to account for non-economic factors. The dummy 
variable has increased model accuracy somewhat (AEA 
1978 , G.2348).
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Joint forecasting with aircraft manufacturers was repor
ted by 14 airlines representing 48 % of respondents. 
This figure remained almost unchanged from 1978 survey. 
As explained earlier, the aircraft manufacturers have a 
vested interest in providing forecasts for the airlines. 
They are in the business of selling aircraft and natu
rally hope that favorable projections will increase 
their sales position. Still, their forecasts are not 
viewed as particularly biased, and most of them are 
based on airlines' own input data.

Almost all responding airlines have had joint forecas
ting with either Boeing, McDonnell Douglas or Lockheed. 
These are the major suppliers of world's new passenger 
aircraft and their dominance in this context is not 
surprising. All of them provide potential customers 
with custom made forecasts of the customer's present and 
projected routes. It is not uncommon for the manufactu
rers to send econometricians and other forecasting ex
perts to the airline's headquarters to identify their 
needs and assist in input data collection. This is 
specially beneficial for the small airlines that do not 
have the resources or the expertise to produce such 
forecasts .

Joint forecasting with others , such as individual air
lines or government organizations seems to be rare , as 
both groups drew only one airline response each. This 
seems to have been more common five years ago when seven 
airlines reported having joint forecasting cooperation 
with other airlines, and four with government organiza
tions .

5.5
Testing of models and methods

Testing of forecasting models and methods to see how 
accurate they are is very important. All models should
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be subjected to testing before any decisions are based 
on the forecasts they produce. For econometric and other 
causal models the testing should include the independent 
variables and their data bases.

Model testing can be divided into five parts : the theo
retical foundations of the model, the underlying assum
ptions , the statistical validity of the estimation pro
cedure , the appropriateness of the empirical data base , 
and the robustness of the model. For econometric methods 
the overriding criterion for evaluating the model is 
whether it depicts the real word.

In practice , an airline forecaster uses the historical 
data base to calibrate the model coefficients. After 
this a part of the data base is used as an input for the 
forecast and then the forecast is evaluated against the 
actual values in the unused part of the data base. The 
overall goal of evaluation is to determine the effecti
veness of the model in explaining and forecasting the 
demand for air transportation. The evaluation step may 
lead to a reformulation of the model.

In the survey 14 airlines reported that they participate 
in joint cooperative model testing. See Table 17 below.

Table 17

Cooperation in model testing

COOPERATOR
FREQ

1978 ---
PERCENT FREQ

1983 ---
PERCENT

Industry associations 12 48% 11 79%
Aircraft manufacturers 15 60% 10 71%
Other airlines 0 0% 0 0%
Government organizations 4 16% 0 0%
Others 2 8% 0 0%
RESPONDENT BASE 25 100% 14 100%
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11 airlines, or 79 % of respondents, test models and 
methods with industry associations, and 10 airlines, 71 
%, do testing with the aircraft manufacturers. The 
absolute numbers were slightly smaller than in the 1978 
survey.

The testing with industry associations usually takes 
place through either IATA Ad Hoc Forecasting Group or 
AEA Forecasting/Market Research Group. Both groups have 
done extensive evaluations 0f available forecasting 
methods and models.

Model testing and evaluation with the aircraft manufac
turers is mostly on an individual basis , due to the 
confidential nature of the forecasts. Once again, this 
is very helpful to the smaller airlines that sometimes 
have limited expertise or lack of necessary resources . 
Testing is the most critical phase in forecasting, and 
here both the knowledge of statistical and mathematical 
evaluation methods, and experience in the airline indus
try are very important.

5.6
Contract forecasting

Contract forecasting can be considered, in a way, as a 
form of cooperation between the airline and the forecas
ting partner. In contract forecasting an airline makes 
an agreement to produce forecasts for it. As it is 
possible for the airlines to get forecasts "free" from 
the associations they belong and from other parties, 
there are not very many airlines that have made forecas
ting contracts, according to the information given in 
the survey. Only seven airlines indicated that they 
have made a forecasting contract. In 1978 this figure 
was nine so there is no significant change here. Table 
18 on next page lists the airline contract forecasting 
partners.
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Table 18

Contract forecasting partners

COOPERATOR
FREQ

1978 ---
PERCENT FREQ

1983 ---
PERCENT

Industry associations 1 11% 3 43%Aircraft manufacturers 6 67% 4 57%Other airlines 0 0% 0 0%Government organizations 1 11% 0 0%Others 1 11% 0 0%
RESPONDENT BASE 9 100% 7 100%

The reason for airlines to enter into a contract for 
traffic demand forecasts is obviously their own lack of 
resources. For some carriers the annual forecasts pro
vided by IATA or AEA may not be frequent or detailed 
enough. Contract forecasting allows them to overcome 
this obstacle.
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6
CONCLUSIONS

The international airline industry, long lead to believe 
in the continuation of ever increasing traffic and reve
nue figures, was hard hit by the world events in 1970s. 
The effects of the 1974 and 1980 oil crises, with subse
quent world recessions, are now felt in the airline 
industry.

At the same time , competition in the industry has in
creased. Specially the non-IATA airlines, that are 
outside IATA air fare pacts, have caused yield deteria- 
tion on major international routes, by setting their 
fare levels lower than their IATA competitors had.

The growth of airline traffic has slowed down even at 
total worldwide level, not only in IATA airlines, during 
the first years of 1980s. This has increased the pres
sures even more.

The oil crises caused the jet fuel prices to jump five
fold in less than ten years. Suddenly jet fuel became 
the largest and most important component in the air
lines' operating expenses. Moreover, it became increa
singly difficult to make any long term projections of 
jet fuel prices.

The recession in industrial countries, specially in the 
USA, brought with it another threat to airline finances. 
The interest rates started to climb up and fluctuate. 
This was particularly so with the U.S. money market, 
where many airlines get their loans for new aircraft. 
At the same time, and partly because of high interest 
rates, the U.S. dollar exchange rates began to increase 
against other world currencies.

All of the factors mentioned above - traffic, yield, 
operating expenses and interest rates — are part of a
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delicate formula that govern the profitability of the 
airlines. Traffic in revenue passenger kilometers mul
tiplied with yield per kilometer equals to the revenues 
or sales that an airline receives for carrying passen
gers. Operating costs plus fixed costs are the compo
nents in an airline's cost equation. Revenues less 
costs shows, basically, the airline's profit - or 
loss.

Because the above factors have grown in late 1970s and 
early 1980s to unfavorable direction, it is no surprise 
that the effects have been showing up in the airlines' 
profit and loss statements. For the past three years 
the combined losses of IATA airlines have ranged between
1.2 billion and 600 million U.S. dollars annually.

Poor performance has caused worries in the airlines' 
management.. Planning and forecasting has had to change 
their scope from longer term to immediate and short 
term. Marketing planning gained in importance because 
many short term decisions regarding the maximization of 
traffic to cover operating expenses were needed.

The role of forecasting in the planning process has 
increased in importance. It has become crucial to be 
able to forecast both the changes in socioeconomic vari
ables in the marketplace, and their effects in the 
future traffic demand for the airlines.

This has necessitated changes in the way airlines fore
cast these things. Somewhat surprisingly all three 
major categories of forecasting methods showed increase 
in their usage.

Time series methods, that range from naive methods to 
complex mathematical models, became more popular, maybe 
in an attempt to find the best methods for today's 
changing market situation.
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At the same time, the usage of sophisticated econometric 
models has grown. Here it can be concluded that the 
reasons behind this are, firstly, the increased sophis
tication of the airline forecasters, maybe due to the 
assistance and advise from various industry-level fore
casting working groups. Secondly the use of computers 
has increased substantially, therefore making it possib
le to use such sophisticated and otherwise time consu
ming models , as the econometric models are.

The use of opinion polling methods, mainly the Delphi 
technique, increased quite expectedly. These methods 
may be the best suited for situations where major chan
ges occur. The explanation power of time series and 
econometric models is not good enough in turbulent situ
ations , because they look back to get an indication of 
the future. But opinion polling methods rely on the 
participants' experience and knowledge, therefore being 
as adaptable as the human mind to cope with new situa
tions .

The results of the airline survey show also that none of 
the airlines use only one forecasting method alone. 
Rather the airlines tend to use several methods from all 
or most above categories. A reason for this is that the 
airline route network is constantly changing and far 
from homogeneous. There are mature routes with little 
or none perceived growth, routes where growth may exceed 
all expectations , and new or emerging routes where the 
future traffic volume is still uncertain.

There are several problems facing the airline forecaster 
who tries to project future demand for his airline's 
services. The multidimensionality of air traffic makes 
aggregate forecasts inaccurate in many cases. One has 
to break down the total traffic volume to smaller compo
nents which make more sense to the forecaster. A big 
problem is the unavailability of past traffic data on 
such a small level of detail, be it by origin, direc-
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tion, season, reason for travel or type of air fare 
used.

The world recession and economic instability is a prob
lem in forecasting that showed most increase from five 
years ago. This and a closely connected complaint 
the economic variables are difficult to forecast 
were the two most often cited problems in the survey. 
The world recession has made the key variables such as 
GNP, inflation, disposable income, consumer buying pat
terns, etc. very difficult to project into even near 
future.

In the context of above, it is no surprise that the 
airlines have turned to each other, usually thru their 
industry associations , to cooperate in the area of fore
casting. However, there were no signficant changes in 
the general level of forecasting cooperation from five 
years ago. IATA and AEA continue to be the sources of 
data, methodology information as well as a forum for 
joint forecast development. The aircraft manufacturers, 
the matter being in their own interests , are the second 
most frequently cited cooperating partners in forecas
ting. Cooperation in government organizations is common 
only in the field of data collection.

As a final remark, it can be concluded that, faced with 
some large-scale changes in their environment and inside 
the airline industry, the international scheduled air
lines have managed to cope with their ever increasing 
air traffic demand forecasting problems by adjusting 
their forecasting horizons, by relying more in methodo
logy that is better for times like these, and by conti
nuing their cooperation with each others and outside 
organizations.
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8
APPENDICES

8.1

Survey methodology and sample

The airline survey was designed to obtain empirical data 
of the IATA member airlines and their demand forecasting 
practices.

IATA airlines were selected as the target group of this 
survey because they were a coherent group of airlines 
and because they represented about 80 % of world inter
national scheduled airline passenger traffic. Another 
reason for selecting IATA members as the survey popula
tion was that there existed quite lot statistical back
ground information of the airlines.

The survey methodology was a mail survey consisting of 
an eight page questionnaire that was to be sent to all 
IATA member airlines that had international scheduled 
passenger traffic. The questionnaire design was based 
on the author's experience in marketing planning & re
search at an international airline. The questionnaire 
design and the questions were tested informally at the 
marketing planning office of that airline.

A list of all 106 IATA member airlines was obtained from 
the IATA World Air Transport Statistics of 1977. Air
lines that had no international scheduled passenger 
traffic være excluded from the population. This left 86 
airlines in the survey population. The questionnaire 
was mailed to these airlines in September 1978, with a 
follow-up mailing to non-respondents later same fall. 
Total response was 51 airlines or 59 % of total popula
tion. These 51 airlines represented 83 % of IATA and 
70 % of world scheduled international passenger traffic 
in 1977.
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The second phase of the airline survey was carried out 
five years later in 1983- In order to obtain meaningful 
data of the changes that had taken place in the air
lines' forecasting during the five years, it was decided 
to send the same questionnaire - with a few cosmetic 
changes - to the same 51 airlines that had responded in 
1978. Research showed that one airline had ceased ope
rations in the meanwhile and one airline had merged to 
another IATA member. These two airlines were removed 
from the sample, thus leaving 49 airlines. The ques
tionnaire was mailed to these airlines in September 1983 
with two follow-up mailings to non-respondents later 
same year. The response was very good , 46 airlines or
53 % of the original population. These 46 airlines
represented now 79 % of IATA and 62 % of world scheduled 
international passenger traffic in 1982.

Table 19 below shows the sample airlines' share of IATA 
and world airline traffic both in 1977 and 1982.

Table 19

Survey sample airlines' share of world air traffic
. 1977 and 1982, in million RPKs and percentages

INTERNATIONAL TRAFFIC 1977 % OF % OF 1982 % OF % OF
(in million RPK) TRAFFIC IATA WORLD TRAFFIC IATA WORLD
Survey airlines * 230569 83% 70% 31IOO7 79% 62%
IATA members 279378 100% 85% 392120 100% 79%
ICAO worldwide 328400 100% 499000 100%

* 49 airlines in 1978 (out of 86 international airlines)
46 airlines in 1982 (out of 101 international airlines)

The sample was deemed to be representative of the IATA 
international airlines. It has airlines from all regions 
of the world. It has both small and large airlines : the 
size of the airlines in the sample, measured in interna
tional revenue passenger kilometers flown, ranged from
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56 to 35,028 million RPKs. The average size of the 
sample airlines was 7,068 million and the median 3,880 
million international RPKs.

The sample has airlines that carry only international 
traffic, as well as airlines that are not very dependent 
on it: international traffic share of total traffic in 
the sample airlines ranged from 2 % to 100 %. 37 air
lines of the 46 airlines had reported that more than 
half of their traffic is international. The average was 
70 % and the median 77 %.

After receiving the questionnaires back from the air
lines a frequency analysis was performed on the respon
ses to each question. There was minimal response to a 
couple of the questions so these were left out of the 
frequency analysis.

The limited size of sample did not warrant any cross
tabulation with airline size, geographical location or 
other variables, because of the high random error compo
nent associated with crosstabulâtions of this size. The 
analysis concentrated in finding differences between the 
1978 and 1983 survey rounds.
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8.2
Questionnaire
Return completed questionnaire by September 15, 1983 to: Petteri Kostermaa

7004 Blvd East 12K 
Guttenberg NJ 07093 
USA

QUESTIONNAIRE: FORECASTING OF INTERNATIONAL SCHEDULED PASSENGER TRAFFIC

1. Please indicate by checking (X) the correct boxes which of the forecasting 
methods listed below, you ...
a) use presently ...
b) have used before (within past 5 years) but do not use any more __
c) do not use now but plan to use in future (within next 5 years) __
... in forecasting international scheduled passenger traffic.

FORECASTING METHODS a) USE b) USED c) PLAN
PRESENTLY BEFORE TO USE

I. TIME SERIES METHODS 
Moving averages 
Exponential smoothing 
Decomposition techniques
Box-Jenkins technique _ _
Trend analysis _
Simple regression 
Multiple regression 
Other (please specify):

II. ECONOMETRIC METHODS 
Normal econometric 
Gravity model 
Other (please specify):

III. OPINION POLLING METHODS 
Delphi technique 
Group discussion 
Other (please specify):

IV. OTHER METHODS 
Analogy method 
Leading indicators 
Life-cycle analysis 
Market analysis 
Other (please specify):
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FORECASTING OF INTERNATIONAL SCHEDULED PASSENGER TRAFFIC Page 3

7.

8.

9.

In addition to air traffic, do you forecast passenger traffic for any 
competing SURFACE transport mode (e.g. sea, rail) in any of the inter
national market/route areas that you checked in Question 2?
NO__ YES _ If YES, please name maximum TWO most important
of these areas (as defined on page 2):
1. 2.
Which one of the following time spans is the most important in your 
forecasting? (Check one box only)
FORECASTING HORIZON
Short term 
Medium term 
Long term

MOST IMPORTANT 
(Check one)

HOW DO YOU DEFINE EACH 
OF THESE HORIZONS?

____  years
____  years
____  years

Roughly speaking, there are two basic approaches to forecasting indi
vidual airline traffic between regions (or cities/countries):
A First forecast total traffic volume between two regions, 

then calculate your own share of traffic;
В Forecast directly your own traffic volume without estimating 

the total traffic between regions.
Which of these two approaches do you normally use in forecasting?
A__ В___ Both___ Neither ___

10. In forecasting international scheduled traffic, do you normally —
YES NO

Forecast traffic as a whole (non-segmented) __ __
or

Forecast business and non-business segments separately __ __
11. If you do forecast traffic in SEGMENTS, do you normally divide either 

business or non-business segment (or both) into smaller parts or 
sub-segments?

YES ___ NO___
If YES, please specify the (sub)segments used for those market/route 
areas that you listed as most important in Question 6 on previous page:
(1) AREA: (2) AREA: (3) AREA:

Segments used: Segments used: Segments used :
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Page 4 FORECASTING OF INTERNATIONAL SCHEDULED PASSENGER TRAFFIC

ANSWER THIS QUESTION ONLY IF YOU USE ECONOMETRIC METHODS IN FORECASTING! 
(Others, please go directly to Question 13)
12. What are the variables that you use most often in your econometric 

models for international scheduled passenger traffic?
Please check MAXIMUM 5 VARIABLES under "GENERAL" column if you do not 
forecast BUSINESS and NCN-BUSINESS traffic separately. If you do 
forecast them separately, check maximum 5 variables in each respective 
column (BUSINESS and NON-BUSINESS).

NON
VARIABLE GENERAL BUSINESS BUSINESS

(max 5) (max 5) (max 5)
GNP/GDP » I—[ j—
Income distribution
Personal disposable income
Personal consumption expenditure
Personal expenditure on travel
Volume of international trade
Business investment
Level of foreign investment
Velocity of money
Population
Family composition
Ag£ distributionMigration/ethnic ties ~j
Holiday/leisure time available 
Air fares
Air fares + value of time spent traveling 
Average total trip expenses 
Charter fares
Competitive surface transport fares 
Competition from scheduled airlines 
Competition from charter airlines 
Political climate
Tourism attractiveness/infrastructure 
Exchange rates 
Quality of air service 
Other variables (please specify):
________________________________ □ □ □
_______________________________ ODD

________________________________ □ □ □
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13. Please rank (in order of importance) 3 MAJOR DIFFICULTIES that you 
presently face in a) DATA COLLECTION and b) ACTUAL FORECASTING of 
international scheduled passenger traffic. (Rank: 1 = most serious, etc)
A) Difficulties in DATA COLLECTION RAM (1,2,3)
Too short series of past traffic data ___
Too short series of past economic data ___
Insufficient airline participation in pooling of data ___
Insufficient non-scheduled traffic data ___
Insufficient origin & destination data ___
Insufficient travel purpose data ___
Insufficient variable elasticity data ___
Other difficulties (please specify):

B) Difficulties in ACTUAL FORECASTING RAM (1,2,3)

Seasonal fluctuations ___
Cyclical fluctuations ___
Disturbances caused by non-scheduled traffic flows ^ ___
One-time disturbances (e.g. strikes, special events) __
World recession with inherent economic instability ___
Traffic correlates poorly with relevant economic variables ___
Economic variables themselves are difficult to forecast ___
Turning points cannot be forecast with present methods ___
Reasonable accuracy is not achieved with present methods ___
Other difficulties (please specify):

14. Are the difficulties mentioned above related to some specific 
market/route areas?

YES __ N0 _
If YES, please specify these market/route areas (using definitions 
listed cn page 2) and also indicate whether the difficulties are 
encountered in data collection or in actual forecasting:
MARKET/ROUTE AREAS WHERE DIFFICULTIES ENCOUNTERED DIFFICULTIES IN:DATA FORE

COLLECTION CASTING

________________________________________________ □ □
_________________________ □ □
_________________________ □ □
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15. Have the recession and the economic instability of the early 1980’s 
had any major effect on your forecasting, particularly in following 
ways: (Check either YES or NO box)

YES NO
Did you stop using any forecasting method that you 
had used before recession? □ □
Did you introduce any new forecasting method that 
you did not employ before recession? □ □
Did you change forecasting time span to shorter 
time horizon because of the recession? □ □
Did you change any of the variables that you use in 
econometric/multiple regression models? □ □
Did the recession and economic instability affect 
you in any other way? (Please specify): □ □

16. To what extent do you employ COMPUTER DATA PROCESSING in forecasting
international scheduled passenger traffic? (Check box that applies best)
All forecasts are done with computer 
Most forecasts are done with computer 
Some forecasts are done with computer 
No forecasts are done with computer '

(Go to next question) 
(Go to next question) 
(Go to next question) 
(Go to question 18 d)

17. For what PURPOSE is computer data processing used in your forecasting 
work? (Check all that apply)
Collecting and storing past traffic data 
Collecting and storing past economic and other data 
Determining model coefficients or elasticities 
Selecting suitable methods/models 
Actual preparation of forecasts 
Other purposes (please specify): □

l8a. What TYPE OF COMPUTER DATA PROCESSING is used mostly? (Check one box)
Off-line batch processing (in-house or outside computer)
On-line batch processing (in-house or outside computer) __
On-line interactive processing with company's mainframe computer
Time-share (interactive) processing with an outside computer __Mini- or microcomputer ("desktop computer") processing ]~
Other kind of processing (please specify): ___
_________________________________________ □

18b. If you use a mini- or microcomputer, how long have you used it for 
forecasting purposes?

years.
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18c. If you use microcomputer, was the software (program) for forecasting 
developed inhouse or bought from an outside vendor?
Developed inhouse ___ Bought from outside vendor ___

l8d. If you don't use a microcomputer in forecasting presently, do you have 
plans to do so within the next 12 months?

YES N0
19. Which of your company planning functions listed below are the primary 

users of your forecasts? Which one is the most important user?
FUNCTION PRIMARY USERS MOST IMPORTANT USER
Corporate planning
Economic/Financial planning
Fleet planning
Marketing planning
Fares & tariffs
Other (please specify):

20. Please indicate whether you have any COOPERATION Ш FORECASTING with any 
organization/company in any of the following ways : (Check applicable
boxes)
a) Data collection for forecasting purposes (traffic or economic data)
b) Sharing of methodology information
c) Participation in joint model/method evaluation or testing
d) Participation in joint forecasting exercise (working groups, etc)
e) Have forecasts prepared under contract for your airline's own use 
ORGANIZATION/COMPANY a) DATA b) INTO CN c) MODEL d) JOINT e) CONTRACT

COLLECT. METHODS TESTING FORECAST FORECASTING
A E A [J П П П П
A T A
I A T А П _ _
Other association
(specify) :_________
Airbus Industrie 
Boeing
British Aerospace 
Lockheed
McDonnell Douglas 
Other manufacturer
(specify) :_________
Airlines (specify):

Civil aviation auth. 
Ministry of transport 
Tourism organizations 
Universities/schools 
Commercial consultant 
Others (specify):
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STATISTICAL BACKGROUND INFORMATION
Please give data from your last fiscal year available. Give estimates if no 
accurate data is available.
This information will be used for statistical classification and tabulation 
of the data you have given on previous pages.
21. How much of your TOTAL SYSTEMWIDE SCHEDULED PASSENGER TRAFFIC (measured 

in revenue passenger kilometers) is international, and how much is 
domestic passenger traffic?

INTERNATIONAL %
DOMESTIC %
Total 100 %

22. How many of your total scheduled INTERNATIONAL passengers are business 
travelers and how many are non-business travelers?

BUSINESS %
NON-BUSINESS %
Total 100 %

23. How many of your total scheduled INTERNATIONAL passengers are residents 
or citizens of your company ’s home (base) country, and how many are 
non-residents or foreigners?

RESIDENTS/CITIZENS %
NON-RESIDENTS/FOREIGNERS %
Total 100 %

-------------------- END OF QUESTIONNAIRE----------- ----------------
THANK YOU VERY MUCH FOR YOUR COOPERATION! PLEASE WRITE YOUR NAME AND ADDRESS 
HERE FOR A FREE COPY OF THE SURVEY RESULTS (should be ready by December 83):

NAME:
TITLE:
DEPARTMENT:
AIRLINE:
ADDRESS :

Don't forget to return this questionnaire by September 15, 1983 to:
Petteri Kostermaa
7004 Boulevard East, Apt 12K
Guttenberg, NJ 07093, USA.
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8.3
List of participating airlines 

AIRLINE:

Aer Lingus
Aerolíneas Argentinas
Aeroraexico
Air Algerie
Air Canada
Air France
Air Malawi
Air Malta
Air New Zealand
Air Niugini
Air Tanzania
Alia Royal Jordanian
American Airlines*Austrian Airlines 
Avianca
British Airways 
BWIA International Airways 
Ceskoslovenske Aerolinie 
CP Air
Cyprus Airways 
Delta Airlines 
Ecuatoriana 
El Al
Ethiopian Airlines
Finnair
Garuda
Ghana Airways 
Iberia 
Icelandair 
Japan Air Lines 
KLM
LAN Chile 
LOT
Lufthansa

COUNTRY:

Ireland
Argentina
Mexico
Algeria
Canada
France
Malawi
Malta
New Zealand
Papua New Guinea
Tanzania
Jordan
USA
Austria
Colombia
England
Trinidad
Czechoslovakia
Canada
Cyprus
USA
Ecuador
Israel
Ethiopia
Finland
Indonesia
Ghana
Spain
Iceland
Japan
Netherlands
Chile
Poland
Germany
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AIRLINE: COUNTRY:

Mexicana Mexico
Olympic Airways Greece
Pakistan International Airlines Pakistan
Pan American Airways USA
Qantas Australia
Sabena Belgium
Saudi Arabian Airlines Saudi Arabia
Scandinavian Airlines System Sweden
South African Airways South Africa
Swissair Switzerland
TAP Air Portugal Portugal
THY Turkish Airlines Turkey
Trans World Airlines USA
USAir USA
Varig Brazil
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Selected data from the airline survey
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Table 20
Variables used in econometric models

VARIABLE

GNP/GDP
Income distribution
Personal disposable income
Personal consumption expenditure
Personal expenditure on travel
Volume of international trade
Business investment
Level of foreign investment
Population
Family composition
Age distribution
Migration/ethnic ties
Holiday/leisure time available
Air fares
Air fares + value of time spent traveling 
Average total trip expenses 
Charter fares
Competitive surface transport fares 
Competition fron scheduled airlines 
Competition from charter airlines 
Political climate
Tourism attractiveness/infrastructure
Exchange rates
Quality of air service
Inflation/CPI
Other variables

RESPONDENT BASE:

— 1978 --- — 1983 ---
FREQ PERCENT FREQ PERCENT

18 90% 22 92%
1 5% 0 0%
4 20% 10 42%
5 25% 6 25%
0 0% 0 0%
7 35% 7 29%
2 10% 6 25%
0 0% 0 0%
4 20% 4 17%
0 0% 1 4%
1 5% 0 0%

. 5 25% 3 13%
0 0% 0 0%
14 70% 18 75%

1 5% 0 0%
0 0% 1 4%
1 5% 1 4%
1 5% 1 4%
3 15% 6 25%
1 5% 1 4%
5 25% 3 13%
2 10% 3 13%
9 45% 4 17%
1 5% 1 4%
3 15% 6 25%
1 5% 1 4%

20 100% 24 100%
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Table 21
Difficulties in data collection and forecasting
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Table 22

Cooperation in forecasting with outside organizations
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