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UNDERSTANDI NG AND USI NG FORECASTS

Ri chard de Neufville

Forecasts are necessary for planning, for decision-naking, and
for review and understandi ng of prospective choices. Pl anni ng,
as a profession, focuses specifically on trying to dea
constructively with possible futures. Deci si on-makers need a
cl ear perspective on the |ikely consequences of their options.
Di scussions of alternative plans |likewi se routinely resolve into
debates about whether the nost appropriate forecasts were

consi der ed. Forecasts are basic.

Unfortunately, however, forecasts are inevitably inexact and
debatable. A prediction is not a fact that can be unanbi guously
measur ed. The nunber of passengers ten years hence at any
airport is not sonmething anyone can know in advance, or can
calculate in the sane way we can conpute the speed of a car or
weigh its load on a bridge. Al forecasts are estimtes, based
on expectations about other factors, derived from sone
assunpti ons.

Dr. de Neufville is Professor of Transportation Systens in the
Departnent of Civil Engineering at the Massachusetts Institute of
Technol ogy, where he is also Chairman of the Technol ogy and

Policy Program He is the author of the text, Airport Systens
Pl anni ng, and has taught that subject for about 20 years. The




views he expresses represent his own professional judgnent and
are not a position of the Massachusetts Institute of Technol ogy.

Any forecast of future traffic is based on a |ogical house of
cards. It can be criticized by using different assunptions, and
comng up with a different forecast. And that new forecast in
turn is equally vulnerable to criticism No forecast can be
proven to be right in advance. This is the reality that good

pl anners recogni ze.

Pr of essi onal pl anners should thus constantly be review ng
assunptions, adjusting expectations about future conditions, and
deriving new estimates, new forecasts of the future. They thus
develop a set of projections which they hope fairly represents
the range of contingencies that nust be planned for. This is
exactly what Massport is attenpting to do by assenbling the

forecasts presented in this book.

To increase public understanding of the future needs for airport
facilities around Boston, and of the plans to provide them
Massport is now reviewwng the results of the recent nmjor
attenpts to forecast airport traffic over the next generation.
This effort should help those concerned wth aviation in
Massachusetts, both to understand the situation better and to

arrive at nore inforned concl usi ons.

The purpose of this prologue is to give readers a perspective on

how to understand and use forecasts. It covers five main points



and ends with a reconmendati on:

1

Limts of Forecasts - The reasons why no single

forecast of traffic can be denonstrated to be right in
advance, which is why planners need always to have a

range of forecasts in m nd.

The Difference between "Supply" and "Demand" Forecasts

-These two types typically lead to quite different
estimates of future traffic, since they are based both
on different assunptions about the goals of public
policy, and on uncertainty about the ability either to

control the gromh of traffic or to increase capacity.

Criteria for Evaluating Forecasts - Stressing the

desirability of both clear assunptions and nodesty

about the possibility of accuracy.

Summary of Mjor Forecasts of Airport Activity for

Boston - Wiich clearly indicates the kind of w de range
of possible traffic that Mssport should consider in

pl anning future airport facilities.

Strategic Planning - Bearing in mnd the risks

associated with the range of potential traffic, the
plans need to provide the public wth suitable
i nsurance. Action should be taken to nake it possible

to respond adequately



to the potential higher levels of traffic, wthout

overcommtnents in case |lower |evels occur.

6. Recomendati on - That Massport adopt a policy of

strategic planning. Specifically this neans that it
shoul d plan for the possibility of major new facilities,
do what is necessary to insure that this option is

avai lable if ever needed, but avoid commtting to their

construction until traffic justifies it.

The prol ogue specifically does not select any forecast as best.
Al'l the predictions presented in this book represent professional
efforts that are consistent with their own assunptions. Taken
together, these forecasts give a fair view of the potential
traffic if, over the long term the New England econony and

avi ation continues to grow.

Limts of Forecasts

A traffic forecast is an estimate, based on expectations about
other factors, derived from assunptions. If the wunderlying
assunptions are changed, even nodestly, a conpletely different
forecast may result. This sensitivity of forecasts to their
prem ses, to judgnents inpossible to denonstrate conclusively,

must be recogni zed fromthe start.



Prof essional forecasts are nade through what can be seen as a
three step process. The effort starts with sone kind of nenta

i mge, or nodel, of how people respond to their environnent: how
potential passengers react to changes in incone or fares, for
exanple, or how airline conpanies will choose aircraft for their

fl eets.

Secondly, the initial assunptions, specific to the kind of
traffic to be estinmated, are coupled with |arger assunptions
about the overall context, for instance that the regional econony
wll continue to grow These nore general assunptions provide
the basis for estimating the future values of the range of
factors that influence traffic, such as: the population of a
region, its inconme, the price of fuel and cost of travel, the

type of aircraft being used and so on.

Finally, the expectations about the factors influencing traffic
are incorporated into the basic nodel to derive specific
predictions. In short, forecasts of traffic come from assunptions

upon assunpti ons.

The best theories and professional judgnents are naturally used
to arrive at the assunptions that nust be nade. For exanpl e,
both econom c theory and common sense tell us that as the real
price of air travel falls, nore people will fly; this feature

will be part of any decent nodel.



Forecasters differ, however, about how to translate theory into
the kinds of specific formulas they use. For instance, all wll
agree that the future price of air travel wll affect the nunber
of airline passengers, but there are many ways this phenonenon
can be expressed nmathematically. Price can be incorporated into

formulas in real or nomnal values, as a total or an increnent,

linearly or logarithmcally, in dollars or in utility -- the
professional literature includes all of these, and there is no
consensus about which is best. Furthernore, forecasters do not

even agree exactly which factors to include in any forecasting

f or mul a.

The staff of Massport's Aviation Departnment recently conducted an
exercise which nicely denonstrates the sensitivity of the
forecasts to even mnor variations in the formula. Using exactly
the same nmethod to obtain unconstrained estimates of the nunber
of donestic passengers a year for Boston in the year 2010, but
using marginally different ways to express the effect of incone
on the demand for travel, they generated forecasts differing by
over 6% Using the same nethod again, but with an exponentia

instead of a linear fornula, they generated a forecast differing
by around 10%

More significant differences in professional judgnents about how
to specify a formula lead to even greater variations in the
forecasts generated. This is again denonstrated by the Mssport
anal ysis cited above: using the sanme nethodol ogy but a slightly

different fornmula to obtain unconstrai ned esti nates of the nunber



of donestic passengers a year in 2010, Mssport arrived at 31 to
34 mllion whereas Simat, Helliesen and Eichner, Inc. (SH&E) got
43 mllion (for details, see Chapters 2 and 3). Pr of essi onal

judgnents about technicalities led to a difference of around 25%

Forecasters al | at t enpt to justify their approach by
denonstrating that their nodel , using the rmathematica
expressions they have chosen, accords wth the experience
represented by past dat a. Unfortunately, many different
formul ati ons can always be found to nmatch past data. This is
anply denonstrated by the forecasts that Mssport has assenbl ed
for this book: all are as consistent with past data as can be
expected, yet all differ from each other.

Statistical justifications of nodels in no way denonstrate that

any one of themis correct, let alone better than the others.

The inability of statistics to discrimnate effectively anong
different forecasting formulas with quite different inplications
is denonstrated by the details of the Massport and SH&E forecasts
cited above. Each of them reports virtually identical, nearly

perfect correlation scores of 98 and 99 on a scale of 100.

Looki ng backwards at past experience is in any case an inconplete
basis for anticipating the future. The past may well be
prol ogue, but the past does not define the future. My or events
that were not part of past experience constantly occur to reshape

the path of history. The War in the Qulf, the recession in New



Engl and, the reorganization of intercontinental air routes
associated with the opening of Soviet airspace, the recent
hi story of deregulation, the disappearance of Eastern Airlines,
all are current events that may nake the pattern of air traffic

at Boston differ fromhistorical trends.

Using a statistical nodel for defining the future has been
conpared to driving a car by looking in the rear view mrror.
Wiile focusing on past trends, it does not prepare us for the

changes in direction, for the uncertainties that |ie ahead.

The limts of forecasts nean, quite sinply, that no single
forecast can be trusted as "right". Different experts and
observers will have quite different estimates of the possible
future, leading to quite different -- and equally legitimte --
forecasts. Prudent planning wll enconpass the range of

possibilities.

These general problens of forecasting are conpounded when dealing
with aviation. The demand for aviation is especially sensitive
torelatively small shifts in the econony. This is because, with
few exceptions, air travel is not desired for its own sake. | t
is a neans to attain other objectives, such as taking a vacation
or conducting business. It thus conpetes against other neans,
such as rail service or electronic comunications, and can be
greatly affected by shifts in the conpetitiveness of the

alternatives, for exanple by the relative price of rail travel to



New Yor k.

The Difference between "Supply" and "Demand" Forecasts

It is inportant, in reviewng projections of traffic, to
di stingui sh between two types of forecasts, based on different
assunptions both about the goals of public policy, and about what
may be feasible. The "supply" or "constrained" approach to
forecasting contrasts wth the "demand" or "unconstrained"
appr oach. Both types are represented in the collection of

forecasts presented in this book.

The "supply" nodels basically try to determne the anount of
traffic that can be accommpbdated by the nmmjor facilities that
already exist. The traffic is thus [imted by the major elenents
of capacity, such as runways, already in place. For airports
that are congested, such as Boston/Logan, New York/Laguardi a, and
Washi ngton/ National, this kind of forecast inplies relatively |ow
growt h, because the limts of capacity "constrain" the traffic

t hat m ght otherw se occur.

Thus for Boston/Logan, the "constrained" forecasts lead to
estimates of around 37 mllion passengers by the year 2010,
representing about a two-thirds increase over the current |evel.
These estimtes are quite inexact, however, since it is in fact
extrenely difficult to determine the <capacity of existing
facilities -- and thus the extent of the constraints. For

exanple, the <capacity of the runways at Boston/Logan was



estimated in the early 1970's to be around 300,000 aircraft
operations a year -- but these sane runways served about 424, 000
operations in 1990! In any event, the annual rate of increase
inplicit in these "constrained" estimates is about 3% This is
far lower than the historical pattern which has been closer to 5%

annual | y.

The "demand" nodels on the other hand estimate the traffic that
m ght occur if there were always enough airport and airspace
capacity available, if the ability to fly were "unconstrai ned" by
the lack of adequate facilities such as runways. They are
intended to represent the desires of the traveling public, and

generally follow historical trends.

Thus the "unconstrai ned" forecast prepared for Boston/Logan by
SHEE estimates that Boston could have about 57 million total
passengers, donestic and international, by 2010. This represents
an increase of around 150% over 1990. The annual rate of growth
inplicit in this forecast is around 4.6% conpounded annually
from1991. This is in line wwth the long term pattern of growh

of around 5%

For congest ed facilities such as Bost on/ Logan, t he
"unconstrai ned" forecasts naturally lead to nuch greater nunbers
than the "constrai ned" forecasts. For Boston, we are |ooking at
the great difference between around 37 and 57 mllion passengers

a year; the "unconstrained" forecast is about half again as high
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as the "constrai ned" forecast.

The difference between the two kinds of estimates is even nore
striking when one considers their quite dissimlar inplications
for public policy. The "constrained" forecasts inply that
provi sion should be made for around 15 mllion nore passengers a

year, whereas the "unconstrai ned" forecasts call for facilities
for around 35 mllion nore passengers. The actions required to
deal wth these tw scenarios my be qualitatively quite

different.

Whereas the "constrained" forecast is based upon the idea of
trying to cope with what is available, and thus inplies
relatively small, i ncrenent al changes, the "unconstrai ned"
forecast inplies that a major new airport, conparable to what now
exi sts at Boston/Logan, should be contenplated in the planning

process.

This difference between the "unconstrained" and "constrained"
forecasts highlights basic policy questions about how governnent
can best respond to public desires. To what extent should the
authorities make major efforts to neet the kinds of demands
represented by "unconst rai ned" forecasts, particularly when
these efforts may conflict with concerns about the environnental
effects of aviation on air quality, ground traffic and | ocal

quality of life?

Mor eover, everyone needs to recognize that it may be inpossible
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either to add capacity as desired or to restrain unwanted grow h.
Because  of congestion at ot her airports for exanpl e,
"unconstrai ned" growh my not be able to occur regardless of
what one does locally -- there may be a Iimt to the nunber of
flights that can go to cities such as Wshington, New York or
Chi cago. Conversely, it may be equally to restrain the growh in
aviation, or divert to other nodes such as rail, through |oca
action --people may not wish to take the train to or through New

York, and may insist on flying.

Pl anners should facilitate public understanding and effective
participation in the debate concerning better transportation and
better environnment. They thus need to |ook carefully at both
sides of the issue, as Mssport has done by comm ssioning both

unconstrai ned and constrai ned forecasts of air travel for Boston.

Criteria for Evaluating Forecasts

Good forecasts should neet two kinds of criteria: technical and
pl anni ng. The technical criteria refer to the nechanics and
i nner workings of the mathematical fornulations used to generate
the forecasts. The planning criteria are associated with the

ability to use the forecasts in an ongoi ng pl anni ng process.

As conpetent professional forecasters routinely satisfy the

technical criteria, they are less inportant in the context of
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this book presenting the nmajor recent forecasts of air
transportation for Boston. Each of these efforts appears to neet
the necessary standards. For the record, however, the technica
criteria require:

1. Acceptabl e Theory - That the influences on traffic

express the right kind of effect, such as traffic
decreasing as prices increase.

2. Appropriate Procedures - Sone statistical nethods are

denonstrably nore suitable than others in specific
ci rcunst ances.

3. Correct Mathematics - Wthout conputational errors.

4. Adequat e Concordance with Historical Data - The node

should fit the nore recent data relevant to the traffic.

The planning criteria relate to the ease of understanding the
forecasts and adapting them to the ever-changing circunstances
pl anners normal ly face. Three are worth stressing:

1. Clarity of Assunptions - That the major assunptions

inherent in the forecast be easily identified.

2. Adaptability of Mddel - That the forecasting nodel can

be readily changed to suit different values of its
maj or i nherent assunptions.

3. Modesty about Accuracy - A recognition that, because of

the uncertainties concerning both the basic assunptions
and the values of the factors that nust be estimated
for

the nodel, the forecasts thensel ves cannot hope to be
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accurate to any significant degree of precision.
Clarity in the assunptions is a nost inportant criterion. This
is critical because planners need to be able to understand the
sensitivity of the forecasts to <changes in the factors
influencing traffic: what changes in the regional econony or the
aviation industry would lead to significant adjustnents of the
forecasts? To the extent that mnanagenent can actually affect
certain factors, such as the nunber of aircraft operations at
peak hours, planners also need to know how it m ght be possible

to influence the future levels of traffic.

The adaptability of the nodel is the conplenentary feature that
permts planners to bring the forecasts up-to-date with new
patterns of activity in the industry. |f forecasts cannot be

easily nodified, they rapidly becone obsolete. I nvestnents in
such forecasts are not cost-effective conpared to the

al ternative.

Modesty about the accuracy of the forecasts is also vital to
prevent public m sunderstanding and subsequent conplications.
Nuner ous retrospective studies, for exanple by the U S. Ofice of
Technol ogy  Assessnent, of the performance  of forecasts
denonstrate that "forecasts are always wong" in the sense that
they are never accurate (US Ofice of Technology Assessnent,
"Airport and Air Traffic Controls Systens”, Wshington, DC,
1982). A typical result finds that |ong-term forecasts, of the

kind presented in this book, have nore than a 50 - 50 chance of
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being nore than 20% off. This neans that only the first two
figures of a forecast are significant, at best; the rest are
meani ngl ess. That is, when a conputer generates a forecast such
as 37,463,018 passengers in the year 2010, only the first two
nunbers, representing the 37 mllion, are at all credible since
we can easily anticipate errors of about 20% In the sane vein,
the retrospective studies inply that any forecast should be

expressed with a generous high and | ow range.

The inaccuracy of forecasts is generally apparent whenever one
conpares the forecasts made a few years ago wth the current
| evel s of traffic. For exanple, the "Revised CHART" forecast
prepared in early 1988 predicted that Logan would have 26.2
mllion passengers in 1990. In fact, the actual traffic in 1990
was 22.9 mllion. The forecast was 14.4% away fromreality after
only three years! This is the kind of observation that nmakes it
easy to recognize the |ikelihood of errors greater than 20%in 20

years.

The inherent inaccuracy of long-term forecasts has furthernore
been enhanced by the increased volatility of traffic due to the
econom ¢ deregul ation of the airlines. Since 1978, airlines in
the United States have, on short notice, radically changed their
routes, noved operations, nerged and even gone out of business.
Boston's experience with Peoples Express, New York Air, Eastern,

and other airlines over the | ast decade denpnstrates this fact.
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Summary of Maj or Forecasts of Airport Activity for Boston

This review covers the four nmgjor sets of recent aviation

forecasts specifically prepared for Boston. Two each are
"constrai ned" and "unconstrai ned" forecasts. One of each kind
was prepared by Massport and the other by consultants. For

conpl eteness, the review also briefly discusses the "term nal
ar ea forecasts” pr epar ed by t he us Feder al Avi ati on

Adm ni strati on.

After describing each forecast, this section evaluates them
according to the planning criteria described previously. A short
technical assessnent follows for the record,and an overal

assessnent appears at the end.

The Forecasts: The "constrai ned" forecasts are:

Chart a revised version of the forecast nmade in
connection wi th the planning of the Cross-Harbor Tunnel.
Masspor t prepared this update in 1988.

LOG C a forecast devel oped by the firmof Flight

Transportation Associates (FTA) in 1989, in connection

with the Logan G owh and I npact Control study.
Both of these exercises assune that "as many passengers as Logan
can handle wll to use the airport in 2010". They both use the

sane nethodol ogy, but neke different assunptions about the
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details of airport operations, leading to different conclusions
about the capacity of Boston/Logan.

The "unconstrai ned" forecasts are:

LADS a forecast prepared by Simat, Helliesen and
Ei chner (SH&E) in 1990 for the Logan Airport Demand Study.
MPT a series of alternatives to the above, using

different formulas, prepared by Massport as part of their

di scussions wth SH&E
Both of these two sets of forecasts use the sane nethodol ogy:
statistical analysis of historical data to specify a fornmula for
extrapolating traffic over the next 20 years. They really only

differ in that they use different formulas.

The overall results of these forecasts appear in Table 1. The
"constrained" forecasts suggest that the total nunber of air
passengers to Boston in the year 2010 will be in the high 30's
to low 40's (mllions), whereas the "unconstrained" forecasts

suggest the high 40's to low 50's (mllions).

The Federal Aviation Admnistration, contrary to what mght be
expected, does not provide 20 year forecasts for airports. Their
termnal area forecasts really concentrate on the short term 5
to 6 years ahead, and "are prepared to neet the budget and
pl anni ng needs of the FAA", not of any city in particular. The
extrapol ation of the |atest FAA forecast for Boston to the year

2010 suggests traffic in the low 40's (mllions of passengers).
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Tabl e 1: Forecasts of the Total Nunmber of Passengers at Boston
in the year 2010, in mllions.
Type of | Name For ecast Range
Model | Low Medi um  High of Set
" Suppl y" | Chart 33.7 35.5 37. 4
or | 33 to 43
"Const rai ned" | LOGEC 35.8 40. 1 43. 6 mllion
I
" Demand" | LADS 46. 3 56.5 69. 2
or | 40 to 69
"Unconstrained" | MT 39.9 47.3 56. 4 mllion

Tabl e 2: Eval uati

on of the Range of the Forecasts.

Type of | Name Range Conparison with
Model | Hi storical Range
" Suppl y" | Chart + or 5% Much t oo narrow
or |
"Const rai ned" | LOGEC + or 10% Too narrow
I
" Demand" | LADS + or 23% Reasonabl e
or |
"Unconstrained" | MT + or 18% Reasonabl e
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Pl anni ng Eval uation of Forecasts: As can be seen in Table 2, the

constrained nodels inply a high degree of accuracy, as indicated
by the narrow range they give between their high and |[|ow
forecasts. There is no evidence, however, that aviation traffic
can be estimated within plus or mnus 10% Ilet alone plus or
m nus 5% as suggested by these forecasts. Al'l the evidence
i ndi cates that nmuch broader ranges, such as those offered by the

unconstrai ned forecasts, are nore realistic.

As regards the clarity of the assunptions, both the constrained
and the wunconstrained forecasts are sonewhat nurky. Maj or
assunptions are inplied, whose effects are difficult to
appreci ate. For exanple, the constrained forecasts both presune
that, when Logan would be operating at its naximum capacity,
about 1/3 of the flights would be commuters or general aviation.
This mght be so, even if it is difficult to believe that the
public would long tolerate smaller aircraft crowding out the
| arger ones with nore passengers to this extent. In any case, it
is inpossible for an outsider to divine the inplications of this
assunption: since larger aircraft cannot substitute one for one
for smaller aircraft in congested periods, the entire constrained
forecast would have to be redone to assess its sensitivity to

this assunption.

The constrained forecasts are also full of detailed assunptions
about patterns of travel and airline operations, and the effects

of these assunptions on the forecast are not imedi ately evident.
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Tabl e 3:

Eval uation of the Clarity of the Assunptions.

Type of | Name | Maj or Detail ed Carity
Model | | Assunpti ons of Effects
" Suppl y" | Chart | Commuters = 1/3 ops Not at all
or | | Current del ays Qovi ous
" Constrai ned" | LOGC | Sane as for Chart Dtto
I I
" Demand" | LADS | Traffic = f(US, MA Yes, but. ..
or | | Inconme, Airline yield) What el se
"Unconstrained" | MT | Same as for LADS matters?
I I
Table 4. Adaptability of Mddels to Different Situations.
Type of | Name | Mechanics of Adaptability
Model | | Model
" Suppl y" | Chart | Detailed
or | | I nt eractions Not Easy
" Constrai ned" | LOG C | Dtto
I I
" Dermand" | LADS | Sinple Formula
or | | Very Easy
"Unconstrai ned" | MPT | Dtto
I I
The unconstrained forecasts are, on the face of it, very clear
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about their assunptions since they derive fromsinple fornmulas in
which the effect of each factor on the forecast can easily be
cal cul at ed. Table 3 summarizes the conparative clarity of the
assunptions of the constrained and unconstrai ned nodels. The

difficulty in practice is that the assunptions nade to determ ne
the future values of such factors as the future yield (that is,

profitability) of the airlines are not precisely stated.

Table 4 summarizes the adaptability of the nodels to different
assunptions, situations or new data. The constrained forecasts
are relatively difficult to adapt. Because of the conplex
interactions between various assunptions, such as between the
nunber of general aviation aircraft and the total nunber of
operations, it is not practical, wthout a conputer spreadsheet
and precise details that are wunavailable to the reader, to
determne how the change in any assunption mght affect the
forecast. Wth the unconstrained forecasts, on the contrary, it
is very easy to calculate imediately the inplied effect of any

change in the variables in the fornul a.

On bal ance, the unconstrained forecasts nmay easiest to use for
pl anni ng pur poses. This is not because they are unconstrained

or nore realistic, but because they are both clear about their
assunptions and easily adaptable. In using this approach it is
obvi ous how you can change test other assunptions and fit new

data. Techni cal Eval uation of Forecasts: Froma purely technical

point of view, the only thing perhaps worth commenting on are the

21



statistics. It can otherwi se be presuned, as indicated by an
overall inspection, that the nodels conbine acceptable theory,

appropriate procedures and correct mathenatics.

The unconstrained forecasts are the only ones that extrapol ate
trends overtly, and are the only ones to use statistics. Table 5
shows sone of their key values. For those who do not know how to
interpret these nunbers, it can sinply be said that:
1. Both sets of nodels fit past data very well, scoring 98
out of 100 on the correlation. This is to be expected
in this kind of data, and is in fact very easy to achieve,
even With spurious correl ations.

2. The LADS forecast does better on the t-statistic than

t he Massport  study, but worse on the Durbin-Watson
statistic. Wiich is to be preferred is a nmatter of
pr of essi onal j udgnment, on which there is no consensus.

Overall, there is not much to choose between the nodels on a

purely statistical basis. Both give substantially different
forecasts, well wthin the normal range for exercises of this

ki nd.

Table 5: Statistical Paraneters of the Forecasting Mdels.
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Type of | Name | Correlation t Dur bi n

Model | | Coefficient st at WAt son
" Suppl y" | Chart | --- Not applicable ---
or I I
" Constrai ned" | Lodac | 0 ------ Dtto  ------
I I
" Demand” | LADS | 0.98 1.75 to 3.75 0. 92
or I I
"Unconstrai ned" | MT | 0.98 1.21 to 7.98 1.69

Summary Assessnent of Forecasts: The recent forecasts avail able

to Massport collectively provide an excellent basis for planning
aviation facilities for the Boston area. Taken together, they
give a nuch better view of the planning issues than any single
forecast could. Any particular forecast is inescapably affected,
in some way, by the assunptions and detailed technical judgenents
of its creators. But the collection of forecasts, by contrasting
their di fferences, defines the effects of the wvarious

pr of essi onal judgenents.

Furthernore, forecasts of aviation traffic have historically been
too high about as often as they have been too |ow. In recent
years, for exanple, forecasters generally underestimted the
growh at hub airports, and overestimated traffic elsewhere.

Pl anners can thus chart a reasonable mddle course, fully aware
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of the possible range of outcones.

The forecasts are naturally all now sonmewhat deficient in that
they are out-of-date. They do not reflect either the current
downturn in the regional and national economes, or the coll apse
of Eastern Airlines and the associated restructuring of airline

service. So sonme revisions are necessary.

Because of the expense and difficulty of trying to revise all the
forecasts individually, and because the range of forecasts is so
great, it may be nobst cost-effective to concentrate attention on
revising the range of forecasts. Whenever Massport feels the
need to update its forecasts, for exanple to support a new bond

issue, this could be done fairly sinply and i nexpensively.

The revised forecasts, however achieved, can be expected to give
a simlar result: the future nunber of passengers for Boston in
the next 20 to 25 years could easily be anywhere within a w de
range, as between the 37 to 57 mllion passengers a year

currently forecast.

Strategic Planning

Because of the wunreliability of |ong-range forecasts, it 1is

necessary to work with a broad range of possible futures. I t
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m ght be nore convenient to plan on the basis of a single
forecast, but this would be highly specul ative. It would al so
seem inappropriate for a public agency, which should act
prudently and responsibly. How should planning be done when the

future is so uncertain?

It may be best to plan around several broad scenarios rather than
any particular forecasts. This has two conpl enentary advant ages.
First, the concept of "scenarios" enphasizes the speculative
nature of anyone's ideas about the |ong-range future, and thus
focusses attention on the need to deal with the real risks.
Conversely, it avoids basing the planning process on any
forecasts which, as already discussed, cannot be unanbi guously
justified in any detail.

The procedure for using a range of scenarios in planning can be
characterized by two aspects:

1) Mai nline Planning - which uses the mddle of the range

as
the basis for prelimnary |ong-term planning; and
2) Cont i ngency Pl anni ng - whi ch anti ci pates t he
possibility that the extreme scenarios mght occur, and
devel ops pl ans that can adj ust snmoothly to these

eventualities.

This planning for the uncertain future differs significantly from

the traditional master planning process. It starts from the
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prem se that the main plan may have to be adjusted significantly
to deal with uncertainties. It thus builds flexibility into the
facilities thensel ves, enphasi zing adaptability of the spaces and
smal l er, increnmental construction. It also builds flexibility

into the decision process.

Strategic planning is the consequence of this process for dealing
with the future risks. It has two main features:

1) A flexible approach - firmdecisions are nade only for

the first stage: actions in subsequent stages are |left

open, to be determ ned based on future devel opnents;

and
2) Insurance - in that plans wll incorporate extra
features that wll nmake them perform well over a broad
range of
possibilities, rather than being narrowy optim zed for
a particular future and then incapable of performng
wel | in other situations. Usually, this insurance
i nvol ves a cost prem um

A strategy is quite different from a master plan, which is the
usual basis for planning airports. Master plans attenpt to |ay
out the best long-term devel opnment of facilities. In fact, as
guides to practical action, they turn out to be largely exercises
in futility: nmost of the projects in master plans are not
i npl ement ed.

These Iimtations of master plans were denonstrated by a recent
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retrospective study of airport master plans in New England: after
15 years, the master plans had correctly anticipated only about
one-third of the actual projects (Jainme Ml donaldo, "Strategic
Planning: An Approach to Inproving A rport Planning under
Uncertainty", Master of Science Thesis, MT Technology and

Policy Program Sept. 1990).

The denonstrated irrel evance of master plans to what happens 15
or nore years hence is especially significant when it cones to
t hi nki ng about long termforecasting. WMany forecasters wll say,
when confronted by their inability to anticipate short-term
traffic, that these fluctuations are irrel evant because (1) |ong-
term forecasts look at overall trends, and (2) the anticipated
traffic wll eventually occur in any case. The fact is that the
traffic generally does not occur as forecast, and this is why the

mast er plans are i nappropriate.

The forecast traffic sonetinmes arises so nuch faster than
expected that it swanps the existing plans; this is what happened
at New York/Kennedy airport as transatlantic traffic grew ten-
fold from 1950 to 1970. Sonetines the traffic does not occur at
all, as was the case for Montreal which is now stuck wwth a white

el ephant of an airport at Montreal /M rabel.

Most often, the traffic that does occur is quite different from

that expected, so that although the nunber of passengers is
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attained, they have very different needs than those originally
anti ci pat ed. The "International" termnal at Boston/Logan
airport illustrates the phenonenon: built to serve transatlantic
passengers, about half of its passengers over the years have
travelled to donestic destinations, and have required facilities

quite different fromthose originally planned.

Recomendat i on

Massachusetts should develop a strategic plan for its air

transportation. It needs to position itself to be able to do
what is required, take the first steps that wll insure that
desirable future options wll be available, but wthhold I|ong-

termcommtnents until necessary.

The strategy for Boston should, based on the range of the
forecasts, anticipate a possible annual traffic in the mddle of
the forecasts, that is, of approximately 45 mllion passengers by
the year 2010, with the chance that the actual traffic could be
as nmuch as 10 mllion passengers greater or less. This inplies:

1) A mninmumrequirenent - to plan the expansion of the

Boston/ Logan airport to its probabl e maxi mnum capacity

(based on current estinmates) of between 35 and 45

mllion passengers at a reasonable |evel of service; and

2) A potential capacity gap - between the capacity
avai |l abl e at Boston/Logan at a reasonable |evel of
servi ce and what may be required or desired by 2010. The
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size of this capacity gap m ght, for pl anni ng
pur poses, be anywhere between 0 and 20 mllion passengers
a year (the difference between the |ower constrained
forecast of 37.5
mllion and the higher unconstrained forecast of 56

mllion).

How to provide for the potential capacity gap is the essential
problem in developing the strategic plan for Boston's future
avi ati on needs over the next generation. To what extent should
this desire for air transport be managed through pricing or other
forms of resource allocation? Should traffic be encouraged to
use regional airports or to shift to off-peak hours or the day?
Should it be diverted to other nodes, such as high speed rail
where applicable? O should it indeed be served by sone sort of

airport facilities?

If the airport at Boston/Logan is to be supplenented by sone
other facilities, what mght they be? One or nore of the
existing facilities in or outside of Massachusetts? A maj or
second airport? O possibly a relatively smaller airport designed
for 20 mllion passengers, or about half the maxi num anti ci pated
for Boston/Logan?

Most inportantly, what should be done now to enable Boston to
meet its future transportation and environnmental requirenents,

intelligently and prudently? VWhat steps should be taken to
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permt the devel opnent of sone kind of second airport when and if
needed, wi t hout overcommtting to a project t hat coul d
concei vably prove inappropriate? As a prudent nanager facing an
uncertain future, what insurance should Massport develop to deal

with the potential risks?

These are the kinds of questions that need to be addressed in the

devel opnment of a strategy for Boston's aviation future.
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