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Executive Summary

The Nationwide Personal Transportation Survey (NPTS) data examined in this study confirm that there
are increasing numbers of households with multiple workers and vehicles. The proportion of households with
at Jeast two workers rises with houschold size and with metropolitan area size, and is inversely related to the
density within the residential zone and distance to public transportation. These characteristics describe a typ-
ical but not universal American dream: owning a home in a low density residential, metropolitan area, with
access (o jobs, services and urban opportunities, away from the problems of the inner city,

While the NPTS documents a rise in househoid vehicies and a rise in the number of vehicles per
household, there is effectively no change in the number of vehicles per worker (1983-1990). The increase
in vehicles can be attributed to the increase in the average number of workers per household (1.21 to 1.27

from 1983-1990) and to the increase in vehicle ownership in zero-worker households (from 0.9 to 1.1).

Multiworker bouseholds (MWHSs) make longer trips in their daily travels than other households, but
it is not because of the length of the work trip. While the work trip is the longest general class of trips, it is
the social and recreational trips that increase in length with the number of workers in the househoid. In seek-
ing low cost, low density settings, households may have increased the distance from their social network.
Home-to-shop trips tend to be relatively short; in two-worker households, a subset of MWHs, shopping trips
by males outnumber the total for females, while there is still a female bias in shopping trips for zero-, one-
and three-or-more worker households.

In several cases there are associations between travel characteristics and the number of workers in the
household, but once the household size is introduced into the analysis, the latter sometimes emerges as the
dominant factor. Both solo driver work trips and the number of annual miles each vehicle is driven are more
strongly correlated with household size than with number of workers, the former negatively, the latter
positively.

MWHs are also more likely to take long trips (in excess of 75 miles, one way) but not if expressed in
trips per worker. Almost half of these long trips are less than 100 miles from home; the longest trips are
found in zero-worker households.

Al these relationships are important. MWHs as a group are growing—though the rate of increase has
slowed somewhat—and they exhibit travel behavior that is different from that of other households. Too fre-
quently the number of workers per household is not used in transportation modeling, and yet, while all
workers need to commute regularly, have the financial resources to purchase vehicles and thus influence
peaking and congestion problems, having more than one worker per household changes the length, timing
and purpose of trips made. Understanding MWHSs’ travel patterns could prove valuable to accurate fore-
(::mﬁng of futmre tmnspnrtatinn service demands.

A note on the primary data source: Given the paucity of MWH studies, this report uses the 1990
NPTS to study this group’s travel behavior. The 1990 NPTS data, however, do not directly provide the
number of workers per household; therefore it was necessary to discard about 20% of the household records
and recompute honsehold weights so that they would continue to represent the national population. This
procedure is explained in the appendix and in the body of the report the data source is consequently the
“Adjusted 1990 NPTS.”
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Introduction and Overview

During the Iast few decades major changes have occurred in lifestyles and household characteristics
which have affected the demand for transportation services. Increasing rates of labor force participation
have produced a more affluent population and stimulated the demand for private vehicles. From 1969 to
1990, when the U.S. population grew by 42 million, the NPTS reperts that the number of households
increased by 31 million, the number of workers by 44 million, licensed drivers by 60 million and the num-
ber of vehicles by a remarkable 93 million. Roads and highways across the nation are feeling the ramifi-
cations of increased traffic and its environmental effects.

The purpose of this study is to examine the travel behavior and related characteristics of MWHs
(defined as households with at least two workers) and how they contribute to the ever-increasing demand
for transportation services. On average they have incomes which exceed the national household average and
often have multiple automobiles and as households they generate a considerable number of trips. The vir-
tual dearth of previous studies of MWHs makes an overview of their characteristics and their travel behav-
ior necessary.

This study reveals that the number of MWHs has continued to grow as has their use of highways; they
are found in disproportionate numbers in low density urban areas distant from public transportation. They
also have newer vehicles, and drive each vehicle more miles than other households. As households, MWHs
travel more than do other households. However, an individual worker’s ability and desire to travel is con-
strained by time factors, among others, and transportation use by MWHSs, when calculated on a per worker
basis, is relatively low.

Previous Studies

MWHSs have received very little attention in all but the latest studies and their absence from trans-
portation demand models raises questions about the completeness of older models. Boyce admonishes the
iranspoitation community for the lack of interesi in MWHs and calis it an “embarrassmeni” io ihe ficid of
transportation research (1). It should be noted that several planning organizations including, for example,
the Chicago Area Transportation Study (2) use the number of workers as a key part of their travel models.
There is, in some cases, a reluctance to use the number of workers because of definitional problems: who
is a worker? Questions arise about part-time employees, seasonal workers, and temporarily unemployed
individuals.

Most of the early literature focuses on two-earner households from the perspective of the gender dif-
ferences in mode use and trip length. Singell and Lillydahl provide a thorough overview of this perspec-
tive and cite a2 multitude of studies emphasizing gender travel differences (3). Along with Schlesinger they
describe the shorter, more public transit emphasis of trips by women, and how this may be derived from the
housing location decision and how this relates to the male workplace (4). Many of these studies were con-
ducted in the 1970s and early 1980s, using data generally describing the early 1970s. The NPTS data illus-
trate how the data on licensed drivers now shows little difference between men and women and, given the
phenomenal increase in private vehicle use, the gender differences in mode use have begun to evaporate.

The number of workers per household has increased with the increasing size of the labor force.
Prevedouras and Schofer attributes this to three factors: the baby-boom generation entering the labor force,
the increased supply of labor from female participation, and the need for more than one income (5). They
also point to the increasing number of young adults returning to the family home as a cause of MWHs. Their
paper finds that growing suburbs attract large families with young children and concludes that suburban
congestion is a product of household structure, with the number of workers a principal element of the
latter.
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Oster reflects the perspective of the modelling community and he states that the presence of a second
worker decreases the number of separate non-work destinations while increasing the number of non-work
destinations accessed via workplace related travel (6). Previous traffic models have made the home-to-work
trip the main topic of study, but Gordon et al. take issne with this (7). They state that travel behavior can be

inflaenced by the increace in hwo-worker houceholds and that the orowih in neak hour nonwaork travel ic
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closely associated with two-worker households. Strathman et al. also indicate that households are most
likely to link non-work trips with work trips and that household structure was the most significant variable (8).

Organization of Paper

This paper will first describe general trends in labor force and household composition and will then
closely examine MWHs: ‘Where do they live? What are their household financial and vehicle-owning char-
acteristics? What are their travel patterns? These findings will be summarized and finally, certain implica-
tions that MWH travel patterns have for transportation planning and policy will be considered.
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Trends

There is growing interest in the causes of growing private vehicle use, congestion, and air quality. A
correlation exists between these problems and increases in the number of jobs and of MWHs,

Growth of Employment

In 1960 there were approximately 66 million workers in the nation,which was 37% of the popula-
tion (9). By 1990, 47% of the population was employed, accounting for 115 million workers or a 75%
increase. The number of persons not in the labor force increased during the same period by less than 33%.

A large segment of this increase in labor force participation was the increase of women with children
entering the job market. In 1960, 19% of women with children under six were in the Iabor force, but this
increased to 60% by 1991 (3). The greatest growth period occurred in the 1970s, but growth continued at

a slower pace into the 1980s.

Household and Family Trends

Concurrent with this rapid rise in the size of the labor force there was an increase in household for-
mation, offsetting what may have otherwise been an even larger increase in the number of MWHs. Between

1983 and 1990, the NPTS reports an
increase in the multiworker percentage
from 34.9 to 38.8 (Table 1). There is an
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households, but both the absolute and
relative data (number and percent)
show a decline in the number of three-
or-more worker households, perhaps a
consequence of the rapid rate of house-
hold formation, households splitting
into two smaller units.

A long-term comparison with
U.S. Census data cannot be made
because the Census reports the number
of workers by “family,” defined as two
or more related people living together,
rather than by “household.” In 1970,
families accounted for 80% of all
households, but by 1990, accounted for
only 70% of all households, largely
reflecting the increase in one-person
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From 1960 to 1990, three of the
four “workers per family” categories
increased (Table 2); even the percent-
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from 9% to 13%, a result of an aging
population. More dramatic has been
the growth of two-worker families,
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Table 1: NUMBER OF WORKERS PER HOUSEHOLD, 1983-199¢

Number
of Workers 1983 1990 1983 1990
(in millions) (percent)

0 22.6 233 26.5% 24.9%
1 33.0 339 38.6% 36.3%
2 233 30.0 27.3% 32.1%
3 6.5 6.2 7.6% 6.7%
Total Households 85.3 93.5 100.0% 100.0%
2+ (multiworker) 29.8 36.2 34.9% 38.8%

Sourc: NPTS 1983, 1990

Table 2: NUMBER OF WORKERS PER FAMILY, 1960 - 1980

Number

of Workers 1960 1970 1980 1990
0 9% 12% 13% 13%
1 53% 45% 33% 28%
Z 30% 34% 4Z% 46%
3+ T% 9% 12% 13%
Total 100% 100% 100% 100%
2+ (multiworker) 37% 43% 54% 59%
Number of — 50 58 76

Families (in millions)

Source: U.S, Bareau of the Census
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increasing from 30% to 46%, and for three-or-more-worker families, increasing from 7% to 13 % over the
30-year period. The largest change has been the decrease in families with only one worker. In 1960, 53%
of families had one worker; in 1990 this fell to 28%!

The increase in MWHs seems to fit the classical S-shaped curve of slow growth in the early period of
development, followed by rapid growth, then a condensation period and ultimately, near saturation. From
1960 to 1970 the two-or-more worker families grew by only 6 percentage points, the early period of growth,
and then grew by 11 percentage points in the next decade. This growth slowed in the decade from 1980 to
1990, showing a growth of only 5 percentage points for multiworker families. This illustrates the declin-
ing rate of growth.
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Contributing Elements

A household with more than one worker has different financial and vehicle-owning characteristics
than do other types of households. It also has a different set of living requirements, including place of res-
idence. That household’s circumstances also engender its own particular traffic patterns. This section
examines MWHs and their household structure’s relationship to household characteristics, place of resi-
dence and travel patterns. Variations in travel demands, especially private vehicle versus public trans-
portation use, can thereby be better understood.

Relationship with Household Characteristics

Partly due to their greater
and drivers than other households BY WORKERS PER HOUSEHOLD

(Table 3). Their members (espe- Number Drivers  Vehicles Age Some College
cially in two-worker households) of Workers (per household) (years) Education (%)

are younger and tend to be more (adult p?pulatxon only)

educated.  Conversely, zero- 0 1.12 1.10 65.1 250
worker households are the most 1 1.50 1.57 43.1 454
unique, having an average adult 2 2.09 2.18 388 50.8
age more than twenty years 3+ 3.26 3.05 408 391
greater than other households. All Households ~ 1.75 1.77 457 42.7
Household Income — Source: Adjusted NPTS 1990

As may be anticipated, there is a positive relationship between household income and the number of
workers in a household. For households with annual incomes less than $10,000, the multiworker percent-
age is under 10 (Figure 1). Both two-worker and three-or-more-worker household percentages increase
with income and peak before the highest category. MWHs households account for 70% of the households
in the $75,000 - 79,999 income bracket, even though they account for only 39% of all households (regard-
less of income). At incomes beyond this level the percentage of multiworker households drops; it is 64%
in the highest bracket, $80,000 and over.

Conversely, zero-worker households increase at incomes above $70,000. Over 36% of the households
in the top bracket were not multiworker households. This represents a class of affluent individuals or small
households who likely have strong travel demands. The size of the affluent non-working population and its
travel demands merit closer study than what is feasible here,

Number of Household Vehicles

The association between the rise in the vehicular population and employment can be seen in Figure 2.
MWHSs households typically have more than one car and in three-or-more worker households almost two
thirds have at least three cars. The number of vehicles per household increases with the number of work-
ers, rising from 1.1 for households without workers to 3.1 for three-or-more-worker-households (Table 3).
Since the one-worker households have automobile ownership rates of 1.6 per household, the rate per worker
declines as the number of workers per household increases. Therefore, the number of workers per house-
hold is not the only factor contributing to the number of vehicles in a household.

Similarly, the zero-worker households also have a fair number of vehicles. Remarkably, approxi-
mately one-third of the households with zero workers have more than one vehicle and more than one in
twenty has at least three vehicles. The vehicular ownership pattern in zero-worker households is atypical.
Unlike other households where the number of vehicles is correlated with household size, for zero-worker

410 Multiworker Household Travel Demand




Figure 1. Workers by Household income
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households vehicular ownership

peaks at two-member households Table 4: AVERAGE NUMBER OF VEHICLES IN HOUSEHOLD
(Table 4). Expectedly, large BY NUMBER OF WORKERS
households with small incomes Household Size
would not be likely to have many Number 1 2 3 4+ All
vehicles. of Workers

This table also indicates that Number of Vehicles _
vehicular ownership is related 0 0.77 1.5 1.29 1.17 1.1
more to the number of workers 1 1.1 1.7 174 194 1.57
than to household size. Both 2 — 2.1 221 2.29 2.19
clearly contribute to vehicular 3+ — — 284 314 305
ownership rates but on average All Households  0.94 1.8 205 227 1.75
each additional worker con- -
tributes about 0.5 vehicles to the Source: Adjusted NPTS 1990

household while each additional member contributes considerably less: 0.2 vehicles from two to three and
then again, from three to four members in the household (Table 4).

There is also a strong relationship between household income and the number of household vehicles.
As the income rises so does automobile ownership, with over a third of the households with incomes over
$55,000 having at least three vehicles. The majority of households have at least two vehicles (57%) and
this is true for all but the lowest income households, those with annual household incomes of less than
$25,000. This has direct implications for vehicles ownership rates; as MWHs increase, so will vehicle own-
ership, but at a decreasing rate. The growth of vehicles would be even greater if more zero- and one-worker
households were formed from larger households, provided that they demonstrate the same propensity to
own vehicles as persons in these households do today.

Not surprisingly, the same pattern applies to the average age of vehicles. They get progressively
newer with increasing numbers of workers. Averaging the model years from the 1990 study (in which all
cars pre-dating 1955 are given a 1955 model year) yields an average model year of 1982.2 for zero worker
households and a high of 1983.6 for

both two-worker and three-or-more - o
worker households. The zero-worker Table 5: CHANGES IR HOUSEHOLD CHARACTERISTICS,
households may have members who 1963 - 1980
have maintained the same car for many Average Number of Vehicles per Household and per Worker
years, thereby increasing the average Number of Workers 1983 1990
age of their vehicles. -
0 0.9 1.1

While the number of automobiles i 1.6 1.6
increased between 1983 and 1990, the 2 22 2.2
increase seems to be partially attribut- 3+ 32 3.1
able to zero-worker households. It is All Households 1.68 1.77
the only group that experienced an | vyehicles per Worker 139 1.40
increase in the number of vehicles per .
household (Table 5). In households Household Characteristics
with workers the number of vehicles Workers 121 1.27
per worker remained stable, changing per Household
only from 1.39 {0 140 in the seven- Persons 2.69 2.56
year period. But since the number of per Household
workers per household has increased

from 1.21 to 1.27 during the same - -
Sources: 1983 NPTS, 1990 NPTS and Adjusted 1990 NPTS

4-12 Multiworker Household Travel Demand




period, the average number of vehicles per household has risen from 1.68 to 1.77. If household size were
not declining during this period, perhaps the rate of workers per household would have increased even
more. In sum, these data suggest that the number of workers in a household is a major determining factor
to the number of vehicles in a household.

Place of Residence

The 1990 NPTS data show that nationally, 32.1% of the households have two workers and another
6.7% have three or more workers (Table 1) but that the country is far from being a homogeneous entity
Given the great ui‘v’ﬁi‘Sﬁy of residential Aitas, it is useful (o consider the differences in the § Hequency of

MWHs by place of residence. The discussion here begins with large regional patterns throughout the coun-
try and works down the scale to how close households reside to public transportation.

Variations by Census Division and Region

The U.S. Bureau of the Census has divided the country into four regions and nine divisions. An exam-
ination of the frequency of MWH rates reveals higher values in the traditional Rust Belt, from New England
to the East North Central Divisions (Figure 3). The New England Division has the highest rate of MWHs,
but the other two divisions which constitute the Rust Belt, Middle Atlantic and East North Central, have
tespectively the second and third highest percentages. High rates are also found in the rapidly growing
South Atlantic and Mountain Divisions. The lowest rates are located in the traditional South (West and East
South Central Divisions), followed by the Pacific Division. The West South Central, dominated by Texas,

has the lowest rates.

At the regional level (the four census Regions) the Northeast and the Midwest have the highest mul-
tiworker levels at approximately 40% and the other two regions, the South and the West have the lowest,
both with 37.5%.

Female participation in the labor force accounts for most of the variation across the nation. Female
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the MWH percentage is the highest (Figure 4). Again the West South Central has the lowest level: 61.9%.

Size of the Metropolitan Area

The 1990 Adjusted NPTS data provide evidence of a relationship between the size of the meiropoli-
tan area of residence and the frequency of MWHS; as the metropolitan area increases in size, so does the
percentage of MWHSs, It increases steadily from 36.2% in non-metropolitan areas to 38.0% in places with
less than 250,000 residents to 40.0% in places with over 3 million residents (Table 6). It is plausible that
as the metropolitan area increases, housing and transporfation costs increase, creafing additional pressure

for a second or third income. Moreover, as the metronolitan nonulation increases. 50 does the likelihond of
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finding a job which could entice wotkers into the labor force (though there is no data from NPTS to con-
firm either conjecture). Lastly, since patterns of one-worker households follow MWH trends, there is a
strong negative relationship between zero-worker households and metropolitan area size, the only category
left.

Density by Zip Code of Residence

The positive relationship with the size of the metropolitan area implies that higher density areas have

more MWHs, but the opposite is true when the data are examined at a less aggregate level (Figure 5—equiv-
alant data were nat ranarted in 1083 For those residinoe in nrhanized areas fn{‘\nlﬂnhnn densitiec over 1000
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per square mile) the highest multiworker percentages, especiaily two-worker households are in low density
ZIP-code areas and the lowest percentages are in the highest density zones. There is little variation in mul-
tiworker percentages for densities from 2,000 - 7,500 inhabitants per square mile, but with higher densities
it declines rapidly (Figure 5). The multiworker percentage drops from 38.5% to 28.3% in these high
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Figure 3. Percent Multiworker Households
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Table 6: HOUSEHOLDS BY METROPOLITAN POPULATION
AND WORKERS PER HOUSEHOLD, 1990

Number All Non- <250 K 250K- S5S00K- 1 mil- 3mil +
of Workers Metro 500 K 1 mil 3 mil

(Percentage by Population Size)

0 249% 30.6% 262% 249% 24.7% 231% 21.0%
1 363% 33.2% 359% 36.7% 359% 378% 38.1%
2 321% 304% 31.8% 33.0% 339% 323% 329%
3+ 6.7% 5.8% 6.2% 5.5% 5.5% 6.8% 8.2%
All Households 100%  100% 100% 100%  100% 100% 100%
2+ (multi) 388% 362% 362% 384% 394% 39.1% 40.0%
Average no. of 1.23 1.14 1.20 1.22 1.23 1.24 1.30
workers

Source: Adjusted NPTS 1990

density zones (from 32.2% to 23.7% for two-worker honseholds). In other words, MWHs tend to reside in
the suburbs.

The lowest multiworker percentages are in the highest density ZIPs, those with more than 50,000 peo-
ple per square mile. Since the city of New York has a density of approximately 25,000 per square mile and
cities like Chicago, San Francisco and Philadelphia approximate 15,000 per square mile, the highest den-
sity category (50,000) is found in only a limited number of places. The most likely areas are in neighbor-
hoods with closely-spaced, high-rise residences, such as Manhattan and the Chicago lakefront. These are
areas with considerable public transportation and they attract retired individuals and, since they are gener-
ally high rent districts, they also attract young professionals. Many high density areas are also character-
ized by poverty and unempioyment. in short, many smali househoids and households with few workers are
found in this exceptionally high density setting.

In non-urbanized areas (densities less than 1000 persons per square mile) there is a positive relation-
ship between density and proportion of households with more than one worker. Small communities (low-
est density category) have the highest percentages of zero-worker households; over 30% in places with den-
sities of less than 100 people per square mile. This suggests that there are many rural poor or that many
retirees have moved to Jow density areas where proximity to jobs and other urban opportunities are not a
priority. In this setting, however, services are not plentiful and longer distances are typically necessary to
satisfy some consumer needs.

Proximity to Public Transportation

Over 40% of the nation’s households live where no public transit is available but almost 60% of those
that answered the proximity to pubic transit question indicated they were within three blocks of the nearest
public transportation. Another 25% lived farther than three blocks but less than a mile (less than 12 blocks)
from transit. These two groups represent the first three proximity categories on Figure 6, but unfortunately
from a transit perspective, the percentage of multiworker households, especially two-worker households,
increases with distance from transit.

[ reu s

have two workers and it rises to 41.2% in the third distance group {1/2 to one mile). For MWHs the cor-
responding figures are 35% and 50%. As distances greater than one mile increase, the percentage of two-
worker and multiworker households declines gradually, but this is of limited importance to transit use.
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The paucity of MWHs close to public transportation places greater emphasis on the use of private
vehicles. This spatial patiern also partiaily explains the declining use of public transportation among
women. In the MWH setting, they tend to be distant from public transportation.

The proximity to public transportation has displayed some irregular trends from 1983 to 1990. The
proportion of all households—including households with no access to public transit—within three blocks
of transit has dropped from 40% to 34%, suggesting either less transit service or 2 decentralization of the
population away from such service. But since the number of households has grown dramatically, there has
been an increase in the absolute number of MWHs this close to transit.

Both the 1983 and 1990 data show an increase in MWHs with increasing distance from transit, but in
1983, the multiworker percentage increased even more sharply with distance from transit, rising from 29%
in the first distance band to 46% in the third. In this regard, while the 1990 data are not encouraging for
transit, they represent a relative improvement from 1683,

Travel Demand

In this section we examine the relationship between the number of workers in a household and travel
demand, with an emphasis on trip length.

Miles Per Vehicle

There is a strong positive relationship between the number of workers and number of household vehi-
cles, but the number of vehicles per worker declines with increasing number of workers. This decline in
the rate is slightly offset by the rise in annualized miles per vehicle. Partly because work trips are longer
than other trips, as the number of
workers per household increases,

Table 7: ANNUALIZED MILES PER VEHICLE BY HOUSEHOLD SIZE

so does the number of annualized AND WORKERS PER HOUSEHOLD
vehicle miles, Vehicles in house-
Household Size

holds with no workers log approx-

imately 8,800 miles annually, Number 1 2 3 4+ All

while vehicles in one-worker of Workers Households
households are driven an aver- 0 7,900 8,600 10,100 15,800 8,800

age of 12,600 miles each year 1 12,700 12,100 12,600 13,300 12,600
(Table 7). The miles per vehicle 2 - 13,400 13,000 13,300 13,200
statistic is over 13,000 for two-, 3+ - — 13,100 13,200 13,100
three- and four-worker house- All Households 10,800 11,900 12,700 13,300 12,400
holds, and it peaks with the latter

group (not shown on Table 7). Source: Adjusted NPTS 1990

Annualized miles also increase with household size, from 10,900 in single person households to
13,300 in four-or-more member households. The increase is, however, not as steep as the jump from zero
to one worker households; once someone in the household starts working, mileage per vehicle quite plau-
sibly jumps greatly. Nevertheless, once there is at least one worker in the household, household size affects
the annualized miles per vehicle more than the number of workers does.

Adding the number of vehicles in the household to this mix indicates that the most common pattern
is for annualized vehicle miles per vehicle to decline with increasing numbers of vehicles in the household
(Table 8). In nearly all household size and number of worker categories each vehicle is driven less in three-
or-more vehicle households than in single and double vehicle households. The relationship does not hold
between one- and two-vehicle households. For Dual Income No-Kids (DINK) households—those house-
holds with two workers and two members—the highest mileage levels are for two-vehicle rather than one-
vehicle households. This is true for two-person housecholds and for all households as a whole.
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Nevertheless, in many household

categories, the single-vehicle Table 8; ANNUALIZED MILES* PER VEHICLE BY NUMBER OF
“hold is characierized by the HOUSEHOLD VEHICLES, HOUSEHOLD SIZE

gfgu;es t pe:i:hizllzcnﬂ?::geby AND WORKERS PER HOUSEHOLD

Household Size
Annualized Vehicle Miles

Number 1 2 3 4+ All
Traveled of Workers Vehicles -

The ultimate question here | 1 7,800 9,100 12,500 15,100 8,700
may be: “Which houscholds dri- 2 8,500 8,800 10,600 17’400 9,300
ves more, for example, two one- 3+ 7,100 7,200 7,900 14,400 8,000
worker, single-person house-

* 1 1 13,600 13,700 15,200 14,100 13,900
holds or one DINK household™? 5 11300 12200 12,900 14,200 12,900
Table 9 shows that there is no 3+ 10,000 10,600 10,200 11,400 10,700
effective difference, about 14,000 A ; 15780 15000 170600 14 &00
miles per person. The difference “ 5 _ ;Z’laa i;’iaa 14000 14.100
begins to unfold as the number of 34 12200 11500 12100 12.000
members and workers increase. 34 1 _ _ 16,500@ 12,1008 14,200@
The three-member, three-or-more 2 N 14200 13100 13400
worker household drives just over 34 _ _ 1270 13 200 13.100
12,000 miles per person. All 1 11,300 11,500 14,800 15100 12,100

As in previous examples, the Houscholds 2 10,400 12,400 13,600 14,100 13,100
number of workers seems to con- 3+ 9,100 10,900 11,500 12400 11,700

tribute more to total traffic than
does the number of houschold
members. Starfing with zero-
worker households, each addi-
tional worker adds approximately —

Source: Adjusted NPTS 1990
* Rounded to closest 100 miles. (@ Less than 300,000 households.

10,000 miles to the household’s Table 9: TOTAL ANNUALIZED MILES* OF ALL VEHICLES
total. Regarding additional mem- IN THE HOUSEHOLD BY HOUSEHOLD SIZE
bers, from one to two members AND WORKERS PER HOUSEHOLD
the increase is 11,000 but only Household Size
5,000 thereafter (Table 9).
Number 1 2 3 4+ All

Long-Distance Trips (LDTs) of Workers ~_ Households

The NPTS also asks about 0 6,100 12,900 13,100 18,400 9,800
trips with distances over 75 miles 1 14,100 20,600 21,800 25,700 19,800
during the preceding two-week 2 — 28,000 28,7060 30,300 29,000
petiod. There were 54 million 3+ — ~— 37,200 41,500 40,100
such trips, of which 44% were to All Households 10,200 21,300 26,000 30,100 21,700
destinations less than 100 miles

from the place of residence. Source: Adjusted NPTS 1990 * Rounded to closest 100 miles.

As expected, the number of these trips increases with an increasing number of workers, but the trip
rate per worker declines with increasing numbers of workers in the household. Two-worker households
account for 32.1% of all households but 44.4% of all long trips, thereby being the dominant group (Table
10). One-worker households account for 32.6% of all long trips and they produce relatively fewer trips per
household, but they have the highest rate of LDTs per worker.

Quite expectedly, the average trip length is longest for the zero-worker households. Many are retired
and have more time; therefore, the average destination distance is 282 miles for this group. The other three
groups have lower average destination distances, all ranging from between 207 and 212 miles. Also, the
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variation in trip distances (the

standard deviation) is consider- Table 10: LONG-DISTANCE TRIPS (LDTs}

ably higher for zero-worker BY NUMBER OF WORKERS PER HOUSEHOLD

households. Number House- %of LDTs %of LDTs/ LDTs/

B S of Workers  holds HHLDS LDTs HHLD Worker

Length of Day Tnps: {mil) {mil)

Variations by Household Size 0 233 250 14 128 032 —
From the data discussed up 1 339 363 190 326 056 @ 0.56

to this point we know that vehicle 2 300 321 256 440 085 0.43

ownership is largely the result of 3+ 6.2 6.7 62 106 100 031

the number of workers, while the
number of miles per vehicle is Source: Adjusted NPTS 1990
more related to household size.
The length of the average day trip
is again related to the number Table 11: AVERAGE DAY-TRIP LENGTHS iN MILES AND MINUTES

of workers in the household BY HOUSEHOLD SIZE AND WORKERS PER HOUSEHOLD
(Table 11). There is a particularly Househeld Size

large increase from zero-worker Number 1 2 3 4+ All
households to all households with of Workers Hhlds

workers and a small increase with

each additional worker. 0 Miles 6.2 74 7.6 7.0 7.0
Minutes 13.8 147 148 16.2 14.7
The pattern regarding the 1 Miles 85 88 78 82 8.3
household size is irregular. The Minutes 157 162 156 145 154
two- and three- member hous?- 5 Miles _ 04 92 2.7 86
holds have the longest average trip Minutes — 163 162 145 15.5
lengths, while the other two cate- 34 Miles L a 9.4 0.1 01
gories (larger and smaller house- Minutes  — . 163 163 163
holds) are clearly lower (Table . ) ’ ’
All Miles 7.8 8.8 8.7 8.1 8.4

11). This latter pattern is particu-
larly noticeable for zero-worker
households, where it peaks at
three members per household.
This may be related to age, since the
small zero-worker households are likely to have retirees whose travel destinations are frequently close to
home, and as household size increases, young drivers are more likely to be present,

The DINK households are very mobile. Among all households they and the three-member, three-or-
more worker counterpaits have the longest average daily trip lengths.

Households Minutes 15,1 16.0 15.9 14.9 15.4

Sonrce: A_t_‘]j!_mtpd NPTS 1900: Tring over 75 mileg in lanoth are not includad

fuit) VRS ANA AnF LFFhsy A dapee WYL e H R H Hiv e

Length of Day Trips: Mode Use by Gender

While trip distances increase with the number of workers, there is less difference by gender (Table 12).
On average, males make longer trips by private vehicle but the differences are less than one mile for all cat-
egories. There is no consistent pattern for average trip lengths by public transit, except that males make
longer trips than females in MWHs (measured in both miles and minutes).

In all households females make a higher percentage of all trips by public transit, but in no category
does it exceed more than 2.5% (Table 12). For both males and females, the greatest propensity to use pub-
lic transit is in the zero-worker households, and in both cases it is only marginaily greater than the percent-
ages for three-or-more worker households. While it is logical that as the number of workers in a household
increases the likelihood of someone using fransit also increases, the difference, for example, between one-
and three-or-more worker households is less than half a percentage point.
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Length of Day Trips: ) -
Trip Purpose Table 12: AVERAGE DAY-TRIP LENGTHS IN MILES AND MINUTES
BY GENDER, MODE AND WORKERS PER HOUSEHOLD
We have seen that
trip distances increase Number Gender Private Public  All % by
with the number of work- of Workers Vehicles Transit Trips rl;‘ubhc:
" ransit
ers, and since the work - —
mp is typica]ly the longest 0 Male M!les 74 6.5 7.1 2.2
trip, one might logically Minutes 14.7 29.8 14.9
conclude that the work Female  Miles 73 8.9 7.0 2.5
trip contributes to the Minutes  14.1 33.1 14.4
household differences in 1 Male Miles 9.0 8.9 8.7 1.7
trip lengths. Shopping Minutes 15.8 3t.7 158
and social trips, however, Female  Miles 8.2 9.4 8.0 2.1
account for the differences Minutes 14.8 33.2 15.0
and work trip length actu- 2 Male Miles 8.9 11.5 8.7 1.1
ally shows a slight decline Minutes 153 36.8 15.5
with increasing number of Female  Miles 87 107 85 16
workers in the household, Minutes 152 354 155
especially for trips by pri- | 3, Male  Miles 98 113 95 21
vate vehicle (Table 13). Minutes 163 396 166
Conver:.;ely, social - trip Female  Miles 9.1 9.6 89 23
lengths increase markedly Minutes 155 387 159
with ‘hl‘;' ““mbe;l "li“"’rk' All Miles 8.7 97 84 17
ers in the households. Households Minutes 15.3 345 16.4

Source: Adjusted NPTS 1990, 'l:ﬁps over 75 miles in ]en;gth are not included.

Table 13: AVERAGE TRIP LENGTHS IN MILES AND MINUTES
BY TRIP PURPOSE, MODE AND WORKERS PER HOUSEHCLD

Number Home Home Home Home Home Alt
of Workers to Work to Shop to Social to Work to Work Trips
Private  Public
Vehicle Transit

0 Miles — 5.7 9.3 — — 70
Minutes -— 12.3 18.1 —_ — 14.7
1 Miles 11.1 6.5 9.2 11.2 123 83
Minutes 19.3 12.0 17.2 18.8 37.7 15.4
2 Miles 11.0 6.1 9.6 11.0 14.9 8.6
Minutes 19.5 11.2 17.2 19.0 42.4 15.5
3+ Miles 10.7 6.9 10.8 10.8 114 9.2
Minutes 18.9 11.7 17.9 18.2 378 16.3
All Miles 11.0 6.2 9.7 11.0 13.2 84

Households Minutes 19.3 11.7 17.4 188 39.7 15.4

Source: Adjusted NPTS 1990; Trips over 75 miles in length are not I_ncluded.
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Single-Occupancy Work Trips

As {he number of workers in a household increases, so does the seeming potential for increased car
pooling to work. Table 14 illustrates that this holds for both increasing number of workers and household
members. The likelihood of driving to work alone is more a factor of household size than the number of

winrlbave  Toct Avae W ~Af tha cin
WULRUID., JUudl Uvil FU/0 Ul ule ahin-

gle-person households drive to
work alone. This drops ten per-
centage points to approximately
80% for four-or-more person

Table 14: DRIVE ALONE AS A PERCENTAGE OF ALL TRIPS
TO AND FROM WORK BY GENDER, HOUSEHOLD SIZE AND
WORKERS PER HOUSEHOLD

households. While there is also a Household Size
statistically significant decline Number ~ Gender 1 2 3 4+ All
(95% confidence level) in solo of Workers Hhlds
driving with increasing numbers 1 Male 90.7 764 %501 769 825
of workers in a household, the Female 907 81.7 838 83.1 84.7
drop is only about five percentage 2 Male _ 850 807 828 832
points (from approximately 83% Female — 8§79 831 792 834
to approximately 78%). 34 Male —_ _ 78.0 80.1 79.5
Females hold a slight margin Female —  — 824 762 716
over males as solo drivers to work All Male 907 827 821 805 824
but not in all household cate- Households Female 907 864  83.1 79.1 82.8
gories. The most noticeable pat-
terns is with increasing numbers Source: Adjusted NPTS 1990

of workers. In one-worker house-

holds, the female solo driver per-

centage is about two percentage | Vable 15: PUBLIC TRANSIT USE AS A PERCENTAGE OF ALL TRIPS
: . TO AND FROM WORK BY GENDER, HOUSEHOLD SIZE

points higher than for males, and )

while they are even in two-worker AND WORKERS PER HOUSEHOLD

households, they switch places in Household Size
three-or-more worker households Number Gender 1 2 3 44 All
and males have higher levels by of Workers Hhlds
two percentage points. 1 Male 36 24 26 20 25
. . . Femal 4.2 2.8 4.0 1.8 30
Work Trips by Public Transit emale
' . 2 Male —_ 30 16 14 20
There is, however, no evi- Female — 28 21 1.9 22
dence Ef mcreas'mg .pll;opensxty‘ to It Male _ _ 23 3.7 33
use ];u ic ;ranm;{ wit ! 1ncr§asmg Female — . 1.4 A6 3.8
fumbers Of WOTKEIS 1n a4 house- |, Male 36 28 20 21 21

hold nor with increasing house-
hold size. In fact as the household
size increases public transit use — —
declines (Table 15). There is no Source; Adgusted NELS 1950
evident relationship between

number of workers and public

transit use.

Households Female 4.2 2.8 2.6 2.5 2.3
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Implications and Conclusions

This report’s conclusions may be summarized in the following list:

Trends in Number of Muitiworker Househoids (MVWiis)
» MWHs have been increasing as a proportion of all households since 1960.

» The growth in share is continuing but declining in rate.

Household Characteristics

*  Both numbers of drivers and numbers of vehicles increase with number of workers in MWHs, but
drivers increase more rapidly than vehicles.

» The percentage of MWHs increases with household income up to the $70,000 annual level.

Location of Multiworker Households (MWHSs)

+ The greatest concentration of multiworker households is in the New England and East North
Central (eastern Midwest). The lowest levels are in the South from Texas to Kentucky, where less
than 63% of the females aged 18-64 work out of the home.

» The percentage of MWHs increases with size of the metropolitan area.

* The percentage of MWHs increases with distance from public transportation (up to one mile).

Travel Demand

» ‘There is a positive relationship between number of workers in a household and annualized miles
per vehicles, but the relationship is stronger between increase in annualized miles and increase in
household size.

» There is a positive relationship between number of workers and the number of long-distance {(over
75 miles) trips (LDTs), but expressed in L.DTs per worker, the relationship is negative.

The average distance of day trips increases with the number of workers in a household, but not with
household size {there is no apparent relationship).

» The average day-trip distances are higher for males in all MWH categories.

s Average distance to work decreases with increasing number of workers in a household, but not for
work trips by public transportation.

»  Average distance for home to social and recreational activities increases with number of workers
in a househoid.

» There is no apparent relationship between shopping trip distance and number of workers in the
household.

*  Solo driving to work declines more with household size than with numnber of workers.

= Females are more likely to be solo drivers in one-worker households and men are likely to be solo
drivers in three-or-more worker households.
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The emphasis in public policy over the last several decades has been on job creation. Population and
job growth has been more rapid in low density suburban areas where public transit service is generally
sparse. This contributes to the need for automobile access to the workplace and as a consequence, vehicles
per household have increased even with declining household size.

There is little doubt that employment growth has contributed to the number of workers per household,
thereby increasing transportation demand. But the increase in MWHs has begun to slow and it seems to be
largely confined to two-worker households, which have increased by 25% from 1983 to 1990. The num-
ber of three-or-more worker households has begun to decline.

Place of Residence and Household Characteristics

Across the country, there are only subtle regional differences in the proportion of the households with
more than one worker. It is higher in the East and lower in the West and South. More significant is the
variation by metropolitan area size and the neighborhood population density. As the metropolitan popula-
tion increases, MWHs increase; however, these households are disproportionately found in low density
areas within these metropolitan areas. Therein lies a key to an increasing travel demand scenario. By hav-
ing the resources that MWHs tend to have, they can opt to live in large living quarters, in low density areas,
increasing the dependence on private vehicles for travel.

Trip Length

Long-distance trips (over 75 miles) are also more prevalent in MWHs but if they are expressed in trips
per wotker, then the production is greatest in single worker households. Effectively, this indicates that
workers have less time to make such trips. Zero-worker households make refatively few long trips but their
trip-length average is about a third higher than for households with workers.

Day-trip lengths are more a factor of the number of workers in a household than household size, but
not only because of the larger number of relatively long work trips. Work trip lengths decline with the
increasing number of workers in a household but social trips increase dramatically, thereby accounting for
longer total trip lengths. Social trips are more likely to be made by males and most trips by males are longer
regardless of purpose, but in both cases the differences are small. In general, there are few notable gender

differences in travel behavior,

Principal Conclusion

The principal finding is that the increase in the number of MWHs contributes to a low density urban
life style, which relies on the private vehicle to access jobs, stores, and friends. The number of workers,
more than household size, contributes to automobile ownership and therefore travel demand. There is lit-
tle gender difference in travel behavior, although some of the traditional patterns remain, such as slightly
shorter trips and marginally more public transit for females, MWHs as a category are different enough in
their trave] patterns from other household types to warrant the inclusion of household structure as an ele-
ment in transportation planning studies.
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Other Research

Traffic management, congestion and pollution mitigation policies in the past have treated the commute
to work as the cause of congestion and poliution. Several studies have indicated that the structure of the
household, including the number of workers, affects the makeup, length and duration of the work trip, turn-
ing it into a linked, multi-destination, multi-purpose joumney (6,7,8). With this in mind, traffic management
policies that reduce peak congestion, such as congestion pricing, may increase travel in off-peak hours.

These complex trip chains that are formed by MWHSs can, however, be highly resistant to managed
attempts at peak spreading. Management policies that try to increase the number of occupants per vehicle
have the potential to send two or more drivers out in separate vehicles after the home commute to attend to
personal trip requirements. If MWHSs do indeed link more trips around the work commute, the extra time
that they spend at these stops is time not spent on the highway, thereby lengthening the “peak™ hours but
reducing the number of cars at any one time.

For these reasons, more analysis of MWHs is needed and future models of congestion and pollution
must include this variation from the traditional commuting pattern (home-work-home). The importance of
household composition in explaining differences in trip chaining has pollution and congestion management
policy and travel demand implications.

MWHs are likely to continue to be part of our social structure. While married couples with children
continue to decline as a percent of all households, it is more and more likely that both adults in these house-
holds will have jobs outside the home. Job growth in our economy has facilitated what will probably be
long-lasting structural changes in our households. Understanding the process of these changes will provide
a more fundamental understanding of the changes in the spatial and temporal dimensions of travel demand.
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incomplete Person-level Data
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Introduction

There are two places in the NPTS data files in which the number of workers per household may be
found but in neither place is this a complete count. In the Household File there is a variable, WRKRCNT,

rhrnh ea tha Savienbas AF wraslrare in tha hanicahalAd ? T wankity thic o tha whaor nf I“I“!‘!‘I‘Il'}]r in l‘l'ln
Wl.lu.;u lGPU‘.ID ll].u Lluulu\d L WUII\UID ALE lub FUELWLE S D55 § LR L8 1Y pEYY I\Ialll!, 514D 1D LAAW ‘.lulul—f\-ﬂl VL 1A YL

household who were interviewed and identified themselves as workers. Those workers in the household
who could not be interviewed were not included in this tally and therefore it does not report all workers in
the household.

The other file that inclmdes information on number of workere ic the Percon File, In this file the vari-

LLiv MFAL EALELRA A BhadF o

able WORKER is coded as a one if the respondent is in the workforce. By summing the number of work-
ers in a household the same tally is achieved as in the Household File. If all eligible individuals in the
household (essentially all those over the age of 5) were interviewed, then this would be an accurate tally of
the number of workers. Since households in which not all members were interviewed need to be discarded
from all data files, the method described in the next section was devised to compensate for the deleted data,

Steps in the Adjustment Process

Step One in the adjustment of the weights included determining whether all eligible persons in the
household were interviewed. This was accomplished by comparing the HHELGCNT variable (“# of eligi-
ble persons in HH”—page C-2 in the User’s Guide for the Public Use Tapes) with the RESP_CNT variable
(“Number of respondents in household”—page C-5) in the Household File. If the two variables match then

‘ we know that there is information on all eligible individuals and the household record is complete. If the
two do not match then come hongehold members were not interviewsed rpcnltmg in 1n{~nmn?ﬁtp household

| Aiania

informaiion. These households records were discarded as were ail the rccords which pertam io these house-
holds in the other five files, e.g., Travel Day File. This reduced the number of households from 22,317 to
17,690.

! Since 4,627 households were discarded, the weights in the household file had to be adjusted upward.
This was Step Two and consisted of selecting adjustment variables which we felt would minimize the bias
created by discarding households. Based on our experience with the data, the documentation regarding the
data, and in consultation with several persons familiar with the data, two variables were selected: household

| size and household income.

Household size (HHSIZE) was divided into six categories. The first five included one-person to five-
| person households and the last consisted of households with six or more members. For household income
| (HHFAMINC), seventeen categories were used plus the two unreported classes (98 = not ascertained and

99 = refused). This yielded a 6 X 19 adjustment matrix with 114 cells; all cells contained at least six house-

‘ hAalde Ffoanly fivua had lace than tan
| LiJIuo (LY LiyL  Udald ALoo  uiall e

households}. The list of number of

| households in these 114 adjustment | Table 1: NUMBER OF WORKERS PER HOUSEHOLD, 1982-1990

‘ cells and the adjustment factors is Number

| shown in Table 1. of Workers 1983 1990 1983 1990

in millions) (percent;

‘ As an illustration there were 244 tn millions) rcent)

| single-person households in the lowest (1) ggg gi g iﬁsg ?;’ gég?
. . . Ny B b/
were discarded bocause there was no | 2 B3 W0 73% a2k
info tion in the Pe Fil 3 6.5 6.2 7.6% 6.7%
information in the rson File.

‘ Consequently the weights for each Total Households 83.3 93.5 100.0% 100.0%

i of the remaining 241 households 2+ (multiworker) 29.8 36.2 34.9% 38.8%
(WTHHFIN) were increased by a Souroe:;IP’[S1983, 9%
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factor of 1.01245. Similarly, the two-person households in income category one had their weights increased
by a factor of 1.25 (Table 1). Continuing this for all households, the data were adjusted to total 93,347,000
households. This was Step 3. While the total for other variables such as the number of adults should be
similar to the original data set, we do not anticipate them to be exactly the same. Step Three yields a file
~f 17 &00 hancahalds writh nawr waiohtc fnld greighte mnltinliad ke tha carmaonanAding adivctee amté Fantaea)
ML L7y T7Y AVBOVLVIUY YWELLL 11CYY WDIELIJD \Ul.u Wb.l.éulb lllulllyllbu U)’ Likh WI..I.GDPUIIWLIB au‘juauusut j,a\rl.U.lDJ-

The weighting procedure for the Household File was then completed. These weights also applied to
the Vehicle File as was the case with the original weights.

In the original data, the Person File contained a set of weights different from the household weights,
because some persons were not interviewed. Since households with these “missing persons” were dis-
carded and new weights were calculated with these deletions in mind, the new household weights were also
used for the person file. Applying the new household weights to the Person File was Step Four.

Step Five consisted of applying new weights to the Travel Day File. These were derived by multi-
plying the new Household (or Person) File weights by 365. In Step Six these same weights were applied
to the Segmented Travel File,

Step 7 - the last step - included multiplying the new household weights by 365 (days) and dividing by
14 (days—the duration of the travel period) and applying these to the Travel Period File. This completed
the adjustment of the weights for all six files.

Conclusion

It should be noted that a more elaborate design could have been implemented but it was the decision
of the research team that this particular procedure was one that could be completed in a timely fashion (since
no additional resources were allocated for this task) while accounting for two potentially serious sources of
bias. The resulting data now report 114 million workers, closer to the U.S. Bureau of the Census figure of
115 million workers than the original NPTS data. Simple factoring could also have been performed, but
given the sizes of the data files, this by itself would not have been a trivial task and surely would have
yielded biased data.
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Table A.1: HOUSEHOLD FILE ADJUSTMENT FACTORS AND NUMBERS OF HOUSEHOLDS
BEFORE AND AFTER DELETION OF INCOMPLETE HOUSEHOLDS

Cell HHFAMINC  HHSize Factor Before After
1 1 1 1.01245 244 241
2 1 2 1.25 140 112
3 1 3 1.26667 76 60
4 1 4 1.3125 42 32
5 1 5 1.21429 17 14
6 1 6 1.625 13 8
7 2 1 1.01656 614 604
8 2 2 1.16718 377 323
9 2 3 1.25564 167 133
10 2 4 1.25352 89 71
11 2 5 1.29412 44 34
12 2 6 1.36364 30 22
13 3 1 1.01171 432 427
102 17 6 1.56757 58 37
103 98 1 1.16776 355 304
104 98 2 1.35039 686 508
105 98 3 1.69903 525 309
106 98 4 1.72803 413 239
107 98 5 1.7047 254 149
108 38 6 1.69767 146 86
109 99 1 1.05758 900 851
110 99 2 1.38286 1517 1097
111 99 3 1.51096 689 456
112 99 4 1.62162 540 333
113 99 5 1.41401 222 157
114 99 6 1.5 90 60
TOTAL 22317 17690
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