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reductions in use through price alone. In the
aggregate, these effects are 1likely to cancel out
and result in growth in VMT of 40-50 percent higher
than during the 1975-1995 periocd.

Other important demographic and economic factors
could significantly change these projections.
Trends toward greater automobile ownership per
household but declining household size could add as
much as 23 percent to travel projections over the

same period; decreasing urbanization could add
another 9 percent. But double-digit inflation,
higher unemployment rates, and periodic energy

supply shortages could more than cancel out these
effects. The net direction of all of these factors
is difficult to determine, but on the whole, our
assessment is that, in spite of higher prices, the
likelihood of a stagnant economy, and possible
supply shortages, travel is likely to grow, albeit
at a slower rate than in the 1960s and 1970s.
Gasoline use (already down since 1979) is 1likely to
continue to fall slowly.

U.S. energy policy, which so far has focused on
new car efficiency and price decontrol, is generally
correctly placed. Specific actions to reduce trans-
portation demand (and hence energy use) through
modal diversion or decreased travel have been his-
torically cost-ineffective and will probably remain
s0. Such actions may be justifiable for other
reasons, however.

In general, more attention needs to be placed on
such factors than Has been the case previously.
Projections of travel made in the 1970s are not
likely to include most, if any, of these concerns,
particularly car efficiency, price rises, and infla-
tion. Some of this work can be done with existing
tools, but most of it cannot. New methods are
needed that are sensitive to the joint interaction
of these variables. Such methods need not be com-
plicated: 1In fact, simplicity and ease of use are
highly desirable attributes. We hope that this
paper contributes to that effort.
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The Shape of the 1980s: Demographic, Economic,

and Travel Characteristics
FRANK SPIELBERG, EDWARD WEINER, AND ULRICH ERNST

Forecasts of economic and demographic conditions are the base for all forecasts
of travel demand. During the 1970s many changes were observed in the demo-

graphics of the nation. This paper reviews the trends in pertinent demographic

measures and projects the directions of these measures through the 1980s. The

objective is to determine how transportation demand is likely to change.

Transportation analysis is based on the premise that
demographic, social, and economic factors are major

determinants of travel demand. For the past 25
years, metropolitan planning organizations through-
out the world have conducted surveys of travel, per-
formed analyses, and estimated models of travel
demand, distribution, and mode choice. The projec-
tions of future conditions forecast by these models
have been used to guide decisions on investments in
new and improved transportation facilities.
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Transportation planners have devoted extensive
effort to ensuring that their models were statisti-
cally valid, replicated base-year conditions, and
produced reasonable forecasts for future vyears.
However, the wvalidity of the forecasts of travel
produced by any of these models can only be as good
as the forecasts of the basic parameters on which
the models depend (e.g., population and workers).
Projections of these factors have most often not
been the responsibility of the transportation pro-
fessional; rather, they are most often developed by
other staff members and used with only cursory re-
view as inputs for the transportation forecasts.

Fawcett and Downes (1) showed that the projec-
tions of travel obtained by use of the carefully de-
veloped models are far more sensitive to changes in
the values of the social and demographic parameters
than to misspecification of the model or slight
variation in the model coefficients.

During the past decade, significant changes have
occurred in many of the social and demographic char-
acteristics of the U.S. population. As we enter the
1980s, it is wuseful to identify these national
trends in factors related to transportation and to
examine some conjectures as to their likely effect.

APPROACH

To obtain a picture of trends in 1980s, a wide range
of existing forecasts and analyses was reviewed.
Evaluations were made of the most reasonable fore-
casts based on the methodology used, consistency
with other information, historical trends, and fore-
casts of other factors.

Travel information was developed by tabulating
data from the 1977 national personal transportation
survey (NPTS). These data were stratified by house-
hold size and location. Average weekday trip rates
by mode were calculated for each cell.

Economy

At the base of any projection of travel, explicit or
implicit assumptions are made about the economic
conditions of the area under study. Projections of
economic growth and its characteristics typically
are no more than attempts to explore the implica-~
tions of a particular set of assumptions about vari-
ous key factors. Changes 1in population, labor
force, productivity, hours worked, tax policies, and
exports are the forces that determine changes in the
gross national product (GNP), personal income, and
investments.

The period from 1950 through 1973 (during which
time the data used for most U.S. travel models were
collected) was a time of steadily increasing af-
fluence combined with steadily decreasing costs for
automobile travel. Continuous increases 1in per
capita travel were observed in almost all groups in
the U.S. population. The direction of economic
trends has been less clear in the last half of the
decade. The rate of increase in the GNP has been
reduced, and for individual households, the primary
issue has been how to increase or maintain real in-
come in the face of significant inflation. GNP
growth rates are expected to fluctuate about the
average of 3.6 percent/year through the 1980s in
real terms. The growth rates for personal income
will mirror this pattern. 1Inflation, as measured by
the consumer price index, is projected to continue
at 8-9 percent/year throughout the decade.

Family Income

During the 1970s the relative growth of the upper-
income brackets that occurred in the 1960s slowed

Transportation Research Record 807

Figure 1. Family income distribution (in 1978 dollars).
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down [Figure 1 (2)]. Since 1975, there has been an
increase in the percentage shares of the two higher
income categories. Changes 1in the lower-income
brackets were almost negligible. Trends over the
last two decades and current economic prospects sug-
gest that the income distribution will change little
during the 1980s. The percentage share of the high-
est income group is 1likely to increase slightly.
Smaller upward shifts should affect the other cate-
gories. But, overall, the experience of the 1970s
appears a better-suited model than the rapid gains
of the 1960s. The income distribution forecast for
the 1980s shows that close to 40 percent of U.S.
families will have incomes below $15 000. These
families are apt to be severely affected by real in-
creases in fuel costs.

Total Population

The total population of the United States will grow

at a modest rate during the 1980s. In the second
half of the 1970s, the average annual growth rate
wans N 72 Daveant oo £114711 Mavrmantana nAatineE Lalac. Ll o
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rate for the late 1950s. Current census projections
for 1990 imply average annual growth rates between
0.6 and 1.3 percent, depending on assumptions about
fertility trends. Most experts expect that fertil-
ity will rise slightly from its current low to the
replacement level (the level at which the population
would exactly replace itself in the absence of net
immigration). At that level the U.S. population is
projected to grow at a rate of 0.9 percent/year,
from 220.5 million in 1979 to 243.4 million in 1990.

Population Change

Of the three components of change in the total popu-
lation (live births, deaths, and net immigration in-
to the country}, fertility trends have been the key
to recent growth patterns [Figure 2 (3)]. Mortality
rates have been relatively stable over the last few
decades. There has been a recent downturn that has
been broadly sustained since 1973. Death rates for
persons 65 years old and over (who account for about
90 percent of all deaths) declined much more from
1973 to 1978 than from 1960 to 1973, primarily as a
result of a reduction in mortality from major car-—
diovascular diseases. This change reflects improve-
ments in health care as well as changes in 1life-
style.

|8 §
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Figure 2. Components of population change.
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Figure 3. Net migration among census regions (annual averages, 000s).
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The slowdown in population growth reflects a drop
in birth rates. This drop is primarily the result
of a decline in fertility rates for women across all
age categories. The general consensus 1is that
changing aspirations of women and couples have
caused this decline in fertility rates. A popular
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assumption is that the decline in fertility rates in
the younger age groups is the result of the post-
ponement of childbearing and that the birth rate
could rise again in the near future as many young
women begin to make up desired births delayed from
previous years. It is doubtful, though, whether the
effect would lead to a substantial increase in the
birth rate over the next few years. All indica-
tions are that fertility rates will increase
slightly and approach the level at which the popula-
tion replaces itself (in the absence of net immigra-
tion). This projection is consistent with most re-
cent survey data of the birth expectations of young
married women.

Regional Redistribution

The key factor in the regional redistribution of the
U.S. population has been migration. The 1970s
brought a radical shift in several long-term migra-
tion trends. First, the net out-migration from the
South reversed. The South became the region with
the largest in-migration. At the national level,
however, total net annual regional change amounts to
only 0.25 percent of the total population [Figure 3
(4,5)]. Second, the historical trend toward ex-
panded urbanization reversed. Each past decennial
census up to and including the 1970 count showed
that a greater percentage of the population lived in
urbanized areas. In the 1970s, for the first time,
the number of migrants from urban to nonmetropolitan
areas exceeded the number who moved in the opposite
direction. Third, the rate of migration into the
central cities from the suburbs increased in the
second half of the 1970s. Migration from the sub-
urbs to the central cities in the three years from
1975 to 1978 reached almost the level for the five-
year period 1970-1975--3.6 versus 3.8 million. This
relative acceleration may be an indication that the
often-cited return to the city is more than a series
of isolated phenomena.

As with regional migration, however, the net rate
of migration is still quite small compared with the
total population. In fact, in absolute terms, the
annual rate of migration from central cities to sub-
urbs was stable throughout the decade. The rate of
turnover has increased, new groups that have smaller
household size are moving to central cities, and
larger households continue to seek the suburbs.

Population Growth by Type of Residential Area

Although the parameters of migration among types of
residential areas have begun to change, the relative
magnitude of migration flows implies a continuation
of current growth trends through the 1980s. The
full impact of these changes will be felt in the
years that follow the next decade.

The projections shown here identify the suburbs
as still the key growth area. Population in the
suburbs (the noncentral portions of metropolitan
areas) is projected to increase from about 63 mil-
lion in 1975 to 86 million in 1990. This growth re-
sults in an increase in the share of the suburbs of
the total population--from less than 30 percent in
1975 to more than 35 percent in 1990 ([Figure 4
(6)]. Central cities are projected to show an abso-
lute increase in the population--from 67 million in
1975 to 72 million in 1990. Their share in the
total U.S. population, however, will decrease
slightly--from 31 to 30 percent.

The population living in small-urban areas (cit-
ies that have a population between 2500 and 50 000)
is expected to remain stable. Consequently, the
percentage share of this category will decrease.
The rural population is projected to decrease in ab-
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Figure 4. Distribution of popu-
lation by area. CENTRAL
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solute terms. The percentage share of rural areas
in the total population is projected to decline from
more than 25 percent to under 22 percent. If recent
shifts in migration patterns continue throughout the

19805, this decline in the relative importance of

the rural areas is likely to be milder.

Throughout the next decade the suburbs will con-
tinue to be the residence of the largest segment of
the population.

Trends in Household Composition

The percentage of households that contain married
couples who have children has declined from 44 per-
cent in 1960 to 32 percent in 1978 [Figure 5
(7,8)1. Over the same period, the percentage of all
households that consists of married couples who do
not have children has remained constant at about 30
percent. The most significant gain has been in the
category of single-person households. In 1960, per-
sons who lived alone accounted for 13 percent of all
households. By 1978 this percentage had increased
to 22 percent. In the 1980s the growth in single-
person households 1is 1likely to slow down only
marginally, because the number and proportion of
elderly in the population (who account for a large
fraction of single-person households) will continue
to increase.

Households that do not contain children have in-
creased substantially since 1960 and are expected to
represent an even larger proportion of all house-

holds by 1990. Such households place less emphasis
on schools or the availability of play space in
their decisions about residential location. Higher-
density, central living will be more acceptable for

+hia aroun
TnlsS Group.

This conjecture is supported, in part, by pre-
liminary data from the 1980 census that show that,
although central cities are experiencing a loss of
population, they are, at the same time, showing
growth in the number of households. Thus, we expect
that in the 1980s the central cities will retain
their relative share of households, but the suburbs
will contain the larger proportion of population.

Labor Force

The total U.S. labor force is projected to increase
from 102 million in 1980 to 114 million in 1990,
which corresponds to an average annual growth rate
of 1.1 percent/year. The major driving force behind
this increase in the total labor force is the growth
in the female labor force. From 1970 to 1980 the
male labor force has grown at an average annual rate
of 1.6 percent. Over the same time period, the fe-
male labor force has grown at a rate of 2.8 per-
cent/year [Figure 6 (2)]. The growth in the labor
force is expected to slow down for both groups dur-
ing the 1980s--to a rate of 0.8 percent/year for the
men and 1.5 percent/year for the women.

The fast overall growth in the past decade was
largely attributable to the entry of the baby boom
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Figure 6. Percentage of husband-wife families with a working wife.
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Table 1. Effect of female employment on household trip rates in 1977,

Employed Persons Weekday
Household _ Trips/ Increase In
Size Male Female Household Trip Rate
2 1 0 4.33
2 i 1 5.98 1.65
3 | 0 5.73
3 1 1 7.37 164
generation. This group no longer plays a role in

the growth of the labor force. Significant growth
in the 1980s is primarily due to the increased par-
ticipation by women in the labor force.

Rate of Participation in the Labor Force

The long-term decline in the rate of participation
in the labor force for men is expected to taper off
in the 1980s. This rate is projected to stay vir-
tually constant. In contrast, the rate of partici-
pation in the labor force for women is projected to
continue its recent climb throughout the first half
of the 1980s and to level off somewhat during the
second half. By 1990, more than 51 percent of all
women are expected to be in the labor force, which
is up from 43 percent in 1970.

The growth of female participation in the labor
force is the result of a series of complex factors.
The implications for the social and economic fabric
of our society and for changing demands on public
services are only partially understood. The addi-
tion of another wage earner in existing households
and the continued formation of small households as a
result of greater economic independence of women re-
quire a reassessment of current notions about the
travel behavior and transportation needs of house-
holds.

Working Wives

The proportjon of married women who enter the labor
force is projected to increase. This trend results
not only from a change in attitudes regarding work-
ing wives but also from economic reasons, an expand-
ing economy, equal-opportunity laws, increased fe-
male levels of education, and a corporate climate
that provides women with improved wadges and
seniority.

Household Trip Rates

The effect of increased female employment on trip
rates has been an open question during the 1970s.

3L

Some have suggested that the result of devoting many
hours each day to employment would be to reduce the
overall household trip rate. Data from the 1977
NPTS [Table 1 (9)] suggest that the results of in-
creased participation in the labor force by married
women is an absolute increase in travel. It appears
that devoting time to employment does not suppress
nonwork travel--rather, roughly 1.65 trips/weekday
are added. This is almost exactly the number of
work trips expected per employed person.

Migration of the Work Force

During the 1970s, heavily populated areas (the cen-
tral counties of metropolitan areas that have a
population of 2 million or more) experienced a net
out-migration of Jjobs at a rate of almost
100 000/year. The situation was different for the
smaller central counties. Those that have a popula-
tion of 1 to 2 million people experienced a net in-
migration of workers from other areas. Between 1970
and 1973, central counties that had a population be-
tween 500 000 and 1 million registered substantial
job in-migration; by 1973-1976, this situation had
changed to net out-migration.

The primary beneficiary of this change was the
category of central counties that have a population
under 500 000. The net in-migration of jobs almost
tripled from 1970-1973 to 1973-1976, to a rate of
about 50 000 workers/year. The remaining two cate-
gories, noncentral counties in metropolitan areas
and nonmetropolitan counties, show a net in-migra-
tion in both periods. In both cases, total net in-

migration increased. The relative increase is
particularly significant for the nonmetropolitan
counties.

These trends in geographical changes in job loca-
tion are 1likely to continue into the 1980s. The
dispersal of residential location has been followed
by the dispersal of the location of the place of
work. Although this change is gradual (less than
0.5 percent of the total 1labor force), it could
begin to affect work travel patterns. The centers
of metropolitan areas could continue to lose impor-
tance as a destination for the work trip.

Real Cost of Gasoline

In the absence of any new crises, such as those in
Iran, total petroleum production during the 1980s is
projected to increase from about 50 million bar-
rels/day. The gap between world production and de-
mand is projected to be small (about 200 000 bar-
rels/day in 1980) but to rise steadily through the
decade. Sporadic restriction of supply should also
be expected during the 1980s.

Since demand will exceed supply, the price of a
barrel of o0il will continue to increase and reach
almost $70/barrel by 1990. The price differential
between domestic and imported crude will be elimi-
nated by 1982. The increase in petroleum prices is
expected to be accompanied by continued inflation.
In the early fall of 1979 projections were that the
1990 barrel price (in 1979 dollars) would be on the
order of $32. Subsequent events suggest that this
projection might be low.

As shown in Figure 7 (10,11), the cost of gaso-
line relative to all items declined significantly
between 1960 and 1973. During the 1973-1974 embargo
the cost rose sharply but then once again declined
slowly in real terms until the sharp price increases
of 1979. Due to the continued increase in the real
price of crude o0il, the price of gasoline relative
to all items is expected to continue its real in-
crease through the 1980s, although the rate of in-
crease will slow in the later half of the decade.
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Figure 7. Price of gasoline relative to all itemns.
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By 1990 the real cost of gasoline is projected to be
approximately 1.5 times the 1979 cost. This fore-
cast indicates that trends to smaller cars will con-
tinue in an effort to maintain existing life-style
in the face of rising fuel costs.

Cost of Automobile Operation

The cost to a household of automobile operation de-
pends on both the cost of gasoline and the fuel
economy of the vehicles available. The fuel effi-
ciency of the U.S. automobile fleet declined from
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Figure 10. Transportation expenditures as a percentage of total personal con-
sumption expenditures.
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about 14.5 miles/gal in 1960 to a low of about 13.5
miles/gal in 1975 [Figure 8 (6)]. Mandated improve-
ments in the fuel efficiency of new cars have begun
to increase the average efficiency of the fleet. By
1980 the efficiencies of the early 1960s will be
surpassed. The continued increase in new car effi-
ciency coupled with the retirement of older vehicles
will result in fleet efficiencies of 19 miles/gal by
1985 and almost 23 miles/gal by 1990.

The rate of increase in fleet efficiency is pro-
jected to be greater than the rate of increase in
the real price of gasoline for the 1980s. Although
the real cost of gasoline may rise more rapidly than
shown in these projections, increases in fleet ef-
ficiency would compensate for price increases of 4
percent/year. The combined effect on automobile
operating costs will be an increase through 1980,
followed by stabilization in 1981-1982, and a de-
cline in real terms for the remainder of the decade
[Figure 9 (10)]. Real operating costs per mile in
1990 may be slightly less than in 1979.

Automobile operating costs in the 1990s will
again increase. By 1985 new cars will have achieved
fuel economy standards that can be easily imple-
mented. Major technological innovation will be re-
quired to obtain additional efficiency. The gap
between petroleum demand and production is also ex-
pected to widen more rapidly in the 1990s and lead
to either higher real prices or supply restrictions.

Although the 1980s may be a period of relative
stability, actions taken during the 1980s must rec-
ognize the likely problems of the next decade.

Transportation Budget

Between 1950 and 1970 the proportion of personal
consumption expenditure devoted to transportation
declined only slightly (from roughly 13 percent to
12 percent), even though the cost of travel in real
terms fell substantially. A slight rise in the pro-
portion of the budget devoted to transportation in
1974 was followed by a major increase from 1975 to
1977, when it reached a 20-year high of 14.3 percent
[Figure 10 (12)].

How transportation expenditure will change in the
1980s is unclear. The conjecture shown in Figure 10
suggests that household travel expenditure will de-
cline slightly during the 1980s, and households will
seek to reestablish the historical values of 12-13
percent:
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1. Studies have suggested that households over a
wide range of urban areas and living conditions have
a cost budget for transportation, and

2. Although the costs of gasoline will increase
in real terms during the 1980s, the cost per mile of
automobile travel will decline slightly as fleet ef-
ficiency improves.

The post-1974 increase in the transportation bud-
get reflects the fact that households require some
time to change dwelling locations and trip pat-
terns. During the 1980s long-term decisions about
residential location and activity patterns will be
made that reflect travel costs. However, 80 percent
of the housing units that will exist in 1990 are
already in place. The availability and cost of cer-
tain types of transportation were implicit in the
development of this housing. The residents of this
housing will be forced to live with the economic and
mobility consequences.

Nominal price increases or occasional supply re-
strictions during the 1980s may lead to some house-
hold adjustments. Households that do not change
patterns in the 1980s should be able to maintain
their transportation budgets within the historic
range if household income keeps pace with infla-
tion. Beyond 1990, due to real increases in operat-
ing cost, these households will need to either
increase the proportion of income devoted to trans-
portation or reduce travel. Within 1limits, the
latter option 1is easier and more 1likely to be
chosen. Some trips must be made, however, and in
the 1990s a growing proportion of households will be
seeking cheaper travel alternatives.

Gasoline Expenditures

The amount of money spent on gasoline is a direct
function of travel. BAs would be expected, larger
households make more trips and, therefore, have
higher gasoline expenditures [Figure 11 (9)1.
Similarly, higher-income households travel more and
spend more on fuel, although the percentage of in-
come devoted to gasoline expense shows a rapid
decline with increasing income. Above the median
income, gasoline expenditure increases more slowly
than does income. Other factors, such as the amount
of time available to travel, serve to constrain trip
rates. These higher-income households could absorb

Figure 11. Characteristics of household gasoline 100
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significant real increases in gasoline prices with-
out exceeding the average amount of the budget
devoted to transportation.

The evidence, however, also suggests that lower-
income households are already constrained by the
cost of operations. The mobility of this group
could be even more restricted as real costs increase.

CONCLUSIONS

Based on analysis of trends observed during the
1970s and their projection to the next decade, the
following findings are particularly significant:

1. Continued inflation will result in a halt in
the rise of real income;

2. Growth in population will continue to slow:;

3. Family size will decrease and the proportion
of single-person households will increase;

4. Although some smaller households will seek
dwelling wunits in higher~-density areas (central
cities and older suburbs), the majority of growth in
both population and households will occur in areas
characterized as suburban;

5. The proportion of women employed will con-
tinue to increase; and

6. Continued increases in the real cost of gaso-
line will be coupled with significant increases in
vehicle fuel efficiency so that the per mile cost of
automobile operation will be stable for the popula-
tion as a whole.

Perhaps most significant, however, is that, in
spite of definite trends in migration to the South,
to nonmetropolitan areas, and, to a lesser degree,
to central cities, the absolute magnitude of the net
changes will be small compared with the total popu-
lation. The vast bulk of the U.S. housing stock is
in place. Substantial net change in residence loca-
tions over the decade is impractical.

Our view of the 1980s may be summarized as fol-
lows. Population in the South and West will con-
tinue to grow at a faster rate than will the nation
as a whole, and most of this growth will occur in
the lower-density developments that characterize new
housing areas. The bulk of the population will live
in suburban locations, dependent for travel on auto-
mobiles. Fuel costs will continue to increase in
real terms so that households will take a variety of
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actions to maintain their transportation budgets
within the historical range. The most popular ac-
tion will be the purchase of more fuel-efficient
vehicles. As a result, vehicle miles of travel in
all areas will continue to increase, although the
rate of growth will be slower than that observed in
the past. Nonetheless, lower-income groups will
face increased restrictions on their mobility.

Households that do not include children will
increase as a proportion of the total. These house-
holds will find higher-density living more accept-
able, and many will choose locations within the
central city or older suburbs. These households,
which frequently have two working adults, will find
transit acceptable for many trips. As a result,
transit ridership as a proportion of total travel
will stabilize and grow in absolute numbers.

From a transportation viewpoint, these trends and
forecasts indicate that the northeastern and mid-
western regions will have to adapt to a low-growth
future and concentrate on selective revitalization
and rehabilitation of existing highway and transit
facilities. The southern and western regions will
need to encourage new development to occur at higher
densities so that they can better serve travel with
transit. Nationwide, extensive areas of low-density
development will still exist, where paratransit op-
tions will be the only stable alternatives to single
occupant use of the automobile. Ridesharing in car-
pools, vanpools, or taxicabs will be the most cost-
effective transportation option. New institutional
arrangements will be needed so that providers of
such services can enter the market.
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Estimating Vehicle Miles of Travel: An Application

of the Rank-Size Rule

WAYNE R, UGOLIK

This paper suggests a simplified approach to the problem of estimating annual
vehicle miles of travel without the need for extensive vehicle count data. By
using detailed data on vehicle miles of travel per highway section of the New
York State touring route system, it is shown that, when the highway sections
are ranked in decreasing order of their section vehicle miles of travel, the vehicle
miles of travel of the individual sections can be closely approximated by a func-
tion of section rank value. An approximation of the total sum of vehicle miles
of travel on all highway sections is then obtained by integrating this function
over all the rank values. The approach has potential for use as a forecasting
tool. Tests on data for 1968, 1974, and 1976 show that the method can pro-
duce surprisingly accurate results.

In 1970 Zahavi (1) noted that, when certain trans-
portation-related quantities are ranked in decreas-
ing order of wvalue, a certain level of stability is
attained in the relationship between rank and value
that enables analyses that might not otherwise be
possible. This relationship, well known in the
sciences, is called the k-distribution. In this
paper we explore a similar pattern of stability that
is exhibited by a ranking (in decreasing order) of

the annual vehicle miles of travel per section of
the New York State touring route highway network.
This stability enables us to develop a method for
estimating annual wvehicle miles of travel on the
state route system by a simple scheme that has the
potential to circumvent the costly and extensive
vehicle-counting procedures that are currently in
wide use. The method is based on what we term the
rank-size rule. 1Its utility for producing accurate
estimates is illustrated by an application to New
York State vehicle miles of travel data for 1968,
1974, and 1976.

RANK-SIZE RULE

The rank-size rule can be described mathematically
as follows:

1. Let aj, az, a3z, +.., ap be a listing
of positive numbers with a; > ag » az »...> a,; that





