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PROJECTED 1981 EXPOSURE ESTIMATES USING

? ITERATIVE PROPORTIONAL FITTING

Summary

1981 VMT estimates categorized by eight driver, vehicle, and environmental

variables are produced. These 1981 estimates are produced using analytical

methods developed in a previous report. The estimates are based on 1977

NPTS data (the latest year for which VMT data fully categorized by the

eight variables is available) and 1981 highway traffic and registration data

categorized by just a few variables. A discussion of the validity of the

estimates is given.

Data on exposure to highway traffic accidents classified by several variables, is

important for accident analysis. The National Personal Transportation Survey (NPTS)
provides data to estimate this multivariate exposure for the year 1977. A previous

report, Development of Multivariate Fatal Accident Involvement Rates for 1977

(Reference 1), gave estimates of exposure, developed from the 1977 NPTS data,

classified simultaneously by eight driver, vehicle and environmental variables into 576

categories. The variables and levels are listed in Table 1. The estimates were

smoothed using log-linear models (see Reference 2) to make them more accurate. Fatal

accident involvement rates were calculated for 1977 using the smoothed VMT estimates

from NPTS and smoothed fatal accident involvement estimates from 1977 FARS.

It is desirable to have VMT and fatal involvement rate estimates available for other

years, especially for more recent years. The purpose of this report is to develop

estimates of VMT which are classified into the 576 categories available from the 1977

NPTS data for a more recent year than 1977. A procedure which could be used to

estimate the VMT classified like the 1977 data is iterative proportional fitting or IPF

(See Reference 2). To use IPF, partially classified VMT data (marginal data) for the

year (1981) is needed. 1981 was chosen since it was the latest year for which all

marginal data was available. In addition, a "core" matrix is needed which is completely

classified data from a slightly different context. In this case, the 1977 fully classified

VMT matrix developed from NPTS will be used.



Table 1

Dimensions and Levels

of Multivariate Exposure Data

Dimensions Levels

Driver Age LE-25

26-55

GE-56

Driver Sex Male

Female

Vehicle Age LE 5

GE6

Vehicle Weight LE 3000 lbs.

GT 3000 lbs.

Number of Occupants 1

GE2

Time of Day Late Night

Rush Hour

Other

Land Use Urban

Rural

Season Summer

Winter



IPF provides estimates of fully classified VMT which are consistent with the partially

classified VMT? data used to update the 1977 VMT matrix. The more completely
classified the input data, the more confidently the results can be interpreted.

Similarly, the closer the "core" matrix is to the desired data, the more confidently the

updated can be interpreted. The 1977 VMT matrix is the best possible.

Margin Data

Three types of marginal (i.e., incompletely classified) data were available:

1. The driver age sex distribution estimated by driver registration data

available from References 3 and 4, Federal Highway publications.

2. The vehicle age size distribution estimated by vehicle registration data

available from R. L. Polk and Company data.

3. The urban/rural, winter/summer distribution of VMT estimated by Federal

Highway and available in Reference 5.

Since the given 1981 driver age/sex distribution was based on driver registration data

and not VMT data, it was used to estimate the 1981 age/sex VMT distribution as

follows: 1) The 1977 age/sex VMT distribution was found by calculating the age/sex

margin of the full 1977 VMT matrix (by summing over all other variables): 2) The 1977

VMT age/sex margin was scaled to 1981 age/sex margin by multiplying each cell by the

ratio of 1981 to 1977 driver registrations for that celL The distribution of VMT by age

and sex of the driver in 1981 is thus determined by assuming that drivers in each group

did the same amount of driving (relative to each other group) in 1981 as in 1977. A

similar scaling procedure was used to develop an estimate of the distribution of 1981

VMT by car age and size based on the assumption that cars in a given age/size group

were driven (relative to other age/size groups) the same amount in 1981 as in 1977.

The given 1981 season, urban/rural, margin was already VMT. Nevertheless, the ratio

of this margin in 1981 to that in 1977 was used to scale the corresponding NPTS margin

in the same manner as in the case of the other two margins.*

♦The decision to use the 1981 margin directly or to use the ratio of the 1981 and 1977
margins to scale the corresponding 1977 NPTS margin is somewhat arbitrary, but it is
suggested that the latter procedure, the one used, is more consistent.



The 1977 and 1981 data on numbers of lisenced drivers by age/sex, number of cars

registered by weight and VMT by season and land use distributions are given in Tables 2,
3, and 4. These data were used in the process described above to develop margins..

However, the three margins had different VMT totals and had to be scaled to a common

total VMT. The total VMT to scale them to was obtained by multiplying the total VMT

in the 1977 VMT matrix by the ratio of Federal Highway estimated total passenger car

VMT for 1981 to that for 1977.

The Core Data

The 1977 VMT matrix which was used as the core in the IPF calculation is given in

Table 5. The 1977 VMT core matrix is the smoothed matrix in which the cell estimates

are based on the more parsiminous log-linear model of Reference 1.



• i Table 2

Licensed Drivers (in thousands) by Age and Sex for 1977 and 1981

(Source: References 3 and 4)

1977

Sex

Male Female

LE25 18286.8 15822.8

26-55 39684.6 35388.2

GE-56 16495.6 12443.0

Male

Age

1981

Sex

Female

LE25 18119.8 15994.0

26-55 42214.2 38671.0

GE-56 17554.0 14523.0



? Table 3

VMT Season and Land Use (Summer = April - September, Winter = other)

for 1977 and 1981

(Source: Reference 5)

Urban

Rural

Urban

Rural

Summer

344015.08

260100.3

Summer

348691.46

243275.42

1977

1981

Winter

322096.33

215055.47

Winter

326844.17

213336.19



; Table 4

Registered Vehicles (in thousands) by Size and Age for 1977 and 1981

(Source: R. L. Polk and Company Data)

Age

LE5years

GE5years

Age

•LE5years

GESyears

1977

WEIGHT

LE3000 lbs. GT3000 lbs.

17684.368 35906.622

12572.839 33565.161

1981

WEIGHT

LE3000 lbs. GT3000 lbs.

23480.432 27219.846

18290.902 36475.252



Results

Table 6 presents the fully classified 1981 VMT estimates developed from the margins

and core described above. It is very difficult to obtain an assessment of the accuracy

of the VMT estimates in Table 6 (standard errors for each cell in Table 5 are given in

Reference 2). The difficulty results from the assumptions that go into the estimate:

1. The distribution of the relative amount of driving per driver and per vehicle

by age and sex of driver and age and weight of vehicle is the same in 1981 as

in 1977.

2. The higher order interactions in VMT hold constant between 1977 and 1981.

The need for this assumption is derived in Reference 3. Higher order

interactions are the interdependancies among cells which are not

represented in the margin data.

It is very difficult to estimate the degree to which these assumptions hold.

Nevertheless, some bounds on the lack of accuracy of these VMT estimates are possible.

To this end fatal involvement rates were constructed using the 1977 VMT matrix in

Table 5 as the denominator and the smoothed 1977 FARS fatal involvements (developed

in Reference 1) as the numerator. Likewise, 1981 fatal involvement rates were

calculated using 1981 FARS fatal involvements (smoothed by the same log-linear model

as the 1977 FARS) and 1981 VMT from Table 6. Since the overall average rates were

different and since different numbers of fatality records were dropped because of

missing information, the 1977 rates were multiplied by a constant factor (1.16) so that

the aggregate rate for 1977 equalled the aggregate rate for 1981. Thus, any differences

between the two tables are distributional and not due to differences in overall rates.

These two matrices of rates are given in Tables 7 and 8 for 1977 and 1981, respectively.

There is clearly a great deal of similarity between the rates in the two tables, but there

is also substantial disagreement in some cells.

Before analyzing further the discrepancies between the two tables, we should first

discuss why the tables should be similar and what are the causes for differences

between the tables.



First, it is suggested that accident rates (in given categories) may be expected to be

more constant fever time than numbers of accidents (in the same given categories) or

the total VMT (in the given categories). Therefore, a certain agreement is expected

between the two tables. By this argument they should have approximately equal

entries.

Obviously, however, it is not to be expected that the rates should be exactly equal. The

reasons for differences can be divided into three main categories:

1. The assumption that fatal involvement rates in each category remain

constant is clearly false. There are shifts in the underlying processes

leading to the accidents that produce fundamental shifts in the accident

rates.

2. These data, like any, are "noisy". The fact that the accidents in any

cateogry are often rather small whole numbers which are subject to

statistical fluctuations gives rise to differences in rates from one year to

another.

3. The process of calculating the 1981 VMT from the 1977 VMT and the

marginal data involved assumptions and the degree to which these

assumptions do not hold gives rise to a lack of agreement between the two

rates.

Table 9 gives an idea of the magnitude of the discrepancies between Tables 7 and 8. In

each cell in Table 9 is the difference between the logarithms of the corresponding cells

in Tables 7 and 8 (or the logarithm of the ratio of the corresponding entries in Tables 7

and 8). In other words, tabulated in Table 9 is log e (R8l) ~ loff e (R77) wnere

Rgl = smoothed fatal involvements/smoothed VMT for each cell for the 1981 table

(Table 8) while R77 is similarly defined as the corresponding entry in Table 7. Note

that a small entry of .01 in Table 9 corresponds roughly to a 1.0 percent difference

between Tables 7 and 8. Thus, if .05 is the entry in Table 9, then the entry in Table 8 is

approximately 5 percent larger than the entry in Table 7.



To the extent that the entries in Table 9 are small it may be concluded safely that

both:* *

1. The fatal involvement rates have not changed much from 1977 to 1981; and

2. The procedure for using IPF to estimate exposure for 1981 is valid.

Unfortunately, many of the entries in Table 9 are rather large in absolute value. A
comprehensive analysis of Table 9 is not justified; unambiguous conclusions are not
possible since discrepancies are due to a combination of two causes. Nevertheless,
there is one obvious pattern in this table which may be noted and some attempt may be

made to explain it. The columns representing older lighter cars seem to have a

preponderance of negative signs even though the table is overall fairly well balanced
with respect to positive and negative entries.** The preponderance of negative signs in

these columns suggests that the 1977 estimated fatality rates were larger than the 1981

estimated rates for thse categories. There are two possible explanations:

1. The fatal involvement rates of older lighter cars decreased relative to other

fatal involvment rates; or

2. The relative amount of driving (VMT) per car for older lighter cars was

less in 1981 than in 1977. (Reasoning: 1981 estimated rates are too

low — suggesting estimated VMT is too high — suggesting estimated VMT

per registered car too high — suggesting VMT per car went down, while we

assumed it held the same.

That the fatal involvement rates for older lighter cars went down from 1977 to 1981

seems quite possible; reasons why the relative amount of driving per car for older,

lighter cars decreased seem somewhat harder to find. Either or both reasons for this

pattern in Table 9 may hold, however.

*Of course, this would happen only if the noise is small too. The noise will be small for
some cells, namely those with large numbers of accidents and hence small relative
error.

**In particular, car weight and car age have rather large effects on the quantities.
That these two variables have the largest effect on the entries in Table 9 is
substantiated by log-linear models fit to the ratio of the fatality rates.
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CONCLUSIONS
l

This exercise investigates the feasibility of developing multivariate exposure data for.

1981 using 1977 multivariate exposure data and 1981 marginal data on registered

drivers, vehicles, and highway travel by land use (urban/rural). Although the 1981

estimates were obtained, it was not possible to show they were accurate by the limited

method employed here. This could simply be due to changes in fatal accident rates

from 1977 to 1981. When the 1982 NPTS data is ready, the accuracy of the 1981

estimates can be checked more conclusively. Alternatively, 1982 marginal data can be

used to obtain 1982 estimates of multivariate exposure and these compared to the

exposure estimates derived directly from the 1982 NPTS data. Only when the 1982

NPTS data is available can the accuracy of the method used here be conclusively

tested.
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TABLE5SMOOTHEDESTIMATESOfVSHlCLiHH.E3TkiVtLtlj(H'TS,1577)
(blLLIONS)

SEASON:SUMHEh

LAhbUSE:

VtHlCLEAGE:

UHLANhUt)«l

5VKSOKLESS1[OVcR5YKS5YKS0nLcaSCll£Ki.YSS

VEHICLEWEIGHT:1LIGHT

1
1

IHEAVl]

1

I

[LIGHT1
[I

L1

hEAVK[LIGHTI

[I

II

HEAVl[LIGHT1

1I

11

hLJVt

UCCUPANTSTIMESEXAGE

ONEOTHERHALELE25

20-55

GEb6

1.78806

3.457S8
0.52488

2.03631
8.75094
1.99762

1.746*4

3.18540
0.70397

2.07214

6.82341
2.08759

0.75358
1.37911
0.219b6

0.84755

4.01655
1.31772

0.87114
1.1066?..
0.24703

1.15321
3.1E863
1.34971

RUSH

FtMALELE25
26-55
GE56

2.16303

2.25046
0.49098

1.73511

5.39749
1.57239

1.69469

2.37307
0.53761

1.18720
4.03739
1.12482

1.04974
0.80483
0.36521

0.66247

2.72269
1.06670

0.84114
0.63870

0.28983

0.70545
1.79169
0.64620

HALELE25
26-55

GE56

1.53861
4.36392
0.47123

2.22796
9.10960
1.54250

1.50262
4.02040
0.63202

2.26716
7.10307

1.61197

0.57085
1.53580

0.14122

0.81635
3.68916
0.72864

0.65990
1.23242

0.15882

1.14938.
2.92672
0.74633

LATE

FEMALELE25
26-55

GE56

1.54937
2.36441

0.36693

1.58029
4.67718
1.01070

1.21390
2.49323
0.40193

1.06127

3.45859
0.72301

0.66194
0.74608
0.19545

0.69151

2.08186
0.49100

0.53040

0.5S20e
0.15511

0.56562
1.369£e
0.2S744

CO
MALELE25

26-55
GE56

0.63470

0.88910
0.10258

0.92046
2.23072
0.34983

0.61985
0.81911
0.13758

0.93665
1.73937
0.36559

0.21630
0.33076
0.02060

0.30980
0.95495

0.11076

0.25005
0.26543
0.02317

0.43618
0.75811
0.11345

FEMALELE25
26-55
GE56

0.42173
0.31786
0.05271

0.43080
0.75574
0.15125

0.33042
0.33S18
0.05773

0.29476
0.56530
0.10820

0.16550
0.10603
0.01882

0.17316
0.35559
0.04925

0.13261

0.08414
0.01493

0.14163
0.23398
0.02963

MORETHAN1OTHERMALELE25
26-55
GE56

1.83996

4.08038
0.95519

2.16928
10.69129

3.76346

1.458B4
2.50953
0.58792

2.50996

7.7*423
2.52783

1.64103
3.22721
0.91253

1.91075
9.73033
5.66727

0.95866
1.86657
0.41253

1.90403
7.86290
3.26800

RUSH

FEMALELE25
26-55

GE56

1.45806
2.18788
0.24387

0.48506
1.57777
0.26272

1.21084
5.43239
0.80ess

0.72714
3.40967
0.89030

1.19942
1.61003

0.23313

0.3B458
0.57037
0.16171

1.21828
3.97161
0.70695

0.84133
2.46574
0.59800

1.18102
1.22364
0.32660

0.38084
1.10103
0.17974

1.00453
4.28574
0.9B756

0.56384

2.73803
0.96007

0.61847
0.73965

0.19B13

0.2224B
0.64378
0.08125

0.75208
3.00840
0.64049

MALELE25
26-55
GE56

0.56185
2.21818
0.55362

LATE

FEMALE

MALE

LE25
26-55
GE56

LE25
26-55
GE56

0.49046
1.07946
0.08559

0.51788
2.21061
0.24406

0.40345
0.79436
0.08182

0.52106
1.61617
0.21339

0.34973
0.53268
0.08208

0.37823
1.53878
0.21347

0.18314
0.32199

0.04*79

0.26317
1.08016
0.13844

0.41361
0.66449
0.11822

0.62099
1.72594
0.41739

0.32794
0.40868
0.07277

0.71851
1.25826

0.2E035

0.29830
0.49017

0.05421

0.44230
1.40508
0.30167

0.17426
0.26661
0.02451

0.44075
1.16651
0.17395

FEMALELE25

26-55

GE56

0.22174
0.24104
0.02042

0.23449
0.59328
0.06067

0.18240
0.17738
0.01952

0.23593

0.43375
0.05304

0.14524

0.12573
0.01313

0.15731

0.43655
0.03556

0.07606
0.07600
0.00796

0.11777
0.30644

10.02306



TAfLt5(CONTINUED.

SEASUK:alNTEfc
LANDuse:

SMOOTHEDESTIMATESOFVeHICL?XlLfcSTRAVELED(HFTi/1977)
(alLLIONS)

UknANHJHiL

VEHICLEaCE:5YSSOHLESS1OVtk5ihS5Vt.SCi.LESS][GWixIVhS

VEHICLEWEIGHT:ILIGHT1
I1

II

llEAVkILIGHTI
1I

[I

hEAV*LIUHIIHEAVV

1

I

1LICHTI
11

1I

l.tAVk

OCCUPANTSTIMESEXAGE

ONEOTHERHALELE25

26-55
GE56

2.14317

3.82019
0.66235

2.13212

8.44618
2.20206

1.74952
2.44233

.0.74267

l.aisbs

5.50582
1.92387

0.873o8

1.07253
0.22198

0.85839
4.25521
l.lo328

C.84436
1.1220b
0.20871-

1.J1P38

2.e2414
0.95012

RUSH

FEMALELE25

20-55
GE56

1.97294
2.163B9
0.37928

1.88158

6.17024
1.44410

1.29227
1.90761
0.34733

1.07630

3.65857
0.86364

0.92615

0.64944
0.22593

0.90467
3.41667
0.78455

0.62042
0.56356
0.14990

0.61663
1.87953

0.35734

MALELE25
26-55
GE56

1.84418
4.82158
0.59465

2.33279
8.79235

1.70037

1.50570
3.71361
0.66676

1.98456
5.73147
1.46556

0.06183
1.86255
0.14271

0.82679
3.90836
0.64324

0.63962
1.24954
0.13418

0.97319
2.55394
0.550ei

LATE

FEMALELE25
26-55

GE56

1.41321
2.27345
0.28345

1.71370
5.34680

0.92824

0.92565
2.00420
0.25957

0.98027
3.34363

0.55513

0.58401
0.78743

0.12091

0.72535
2.61230

0.36112

C.39122
0.52242
0.08022

C.45601

1.43705
0.16289

4*
MALELE25

26-55
GE56

0.76075
0.98235
0.12945

0.96377
2.15304
0.38564

0.62112
0.75661
0.14515

0.81990
1.40350
0.33692

0.25078

0.40114
0.02082

0.31376
1.01170
0.09778

0.24236
0.26911
0.01958

0.36932
0.67145
0.06373

FEMALELE25
26-55
GE56

0.38467
0.305O4
0.04072

0.46717
0.86394
0.13891

0.25196

0.26944
0.03729

0.26723
0.54026
0.08307

0.14602
0.11190
0.01164

0.18163
0.44619
0.03622

0.09782

0.07424
0.00772

0.12420
0.24545
0.01834

»_•>•——___•—..——-———»—————.

10RETHAU1OTHERMALELE25
26-55
GE56

1.81387
3.70797
0.99137

1.86813
8.48709
3.41214

1.20232
1.90653
0.51013

1.80706
5.17269
1.91603

1.56483
3.21902
0.75847

1.59165
8.47848
4.11467

0.76424
1.57354
0.28665

1.32556
5.74238

1.96372

FEMALELE25
26-55
GE56

1.09383
1.73025

0.15494

1.07995
5.10768
0.61076

0.75224
1.06447
0.12383

0.90841
3.12186
0.44644

0.65700
1.06219
0.16618

0.86663
4.42304
0.59740

0.37520
0.53678
0.08428

0.54244
2.55565
0.32391

ROSHMALELE25
26-55
GE56

0.47818
1.43376
0.27268

0.62619

2.70671
0.80719

0.31696
0.73720
0.14031

0.60572
1.64968
0.45327

0.36316
1.09823
0.14939

0.46967
2.38577
0.69708

0.17736
0.53684
0.05646

0.35127
1.61586
0.33605

FEMALELE25
26-55
GE56

0.36794
0.85367
0.05438

0.46190
2.07848

0.18436

0.25304
0.52519
0.04346

o.soess
1.27039
0.13476

0.25378
0.46240
0.04176

0.32630
1.58808
0.12913

0.11110
0.23367
0.02118

0.20424
0.93196
0.07002

LATEMALE

FEMALE

LE25
26-55
GE56

LE25
26-55
GE56

0.40775
0.60384

0.12270

0.16635
0.19062
0.01297

0.53478

1.370)0
0.37843

0.20914
0.557B2
0.04582

0.27028
0.31048
0.06314

0.11440

0,11727
0.01037

0.51729
0.83505
0.21250

0.17592
0.34095
0.03350

0.28445
0.48893

0.04506

0.10539
0.10914
0.00668

0.36844

1.27659
0.21903

0.13572

0.45054

0.02151

0.13892
0.23900

0.01703

0.Q4614
0.05516
0.00339

0.30694
0.66462
0.10559

0.06454
0.26440

I0.01166



SEASON!SUHHFR

LANDUSEI

TableG

Estimated1981VMT(Billions)

URBANRURAL

.VEHICLEAOEI5VRSORLESS[OVER9VRSI5YRSORLESSIOVER5YRS

.VFHICLEUEIOHT!11.IOHTI
II

II

HEAVY]rI.IOHTI
1I

II

HFAVVLIGHTI
I

HEAVYf1IOHTIHEAVV

OCCUPANTSTINESEXAOE
[I

II

II

24-59

OE96

1.954

4.607

0.827

1.408

5.8R9

1.752

7.242

4.639

1.001

1.849

6.804

2.423

0.747

1.762

0.316

0.679

2.841

O.B43

0.837

1.782

0.383

0.B90

3.282

1.169

RUSH

FFHAIFLE29

26-99
OF56

2.205

3.413
0.817

1.03?

4.048
1.100

7.292

3.127
O.B97

1;723

4.237
1.378

0.867

1.342
0.321

0.312

2.008
0.546

0.902

1.230
0.353

0.608

2.102
0.684

HA1FIF25

76-59

OF96

I.9S0

3.184

0.619

1.409

6.677

1.31?

2.238

9.243

0.750

1.842.

7.696

1.819

0.630

1.674

0.200

0.572

2.698

0.334

0.722
1.692

0.242

0.730

3.117

0.739

LATE

FEMALELE29•

26-99

OF96

1.821

3.178

0.907

O.B9?

3.769

0.682

1.893

7.912

0.536

1.012

3.945

0.833

0.604

1.095

0.168

0.357

1.578

0.283

0.628

0.967

0.185

0.424

1.632

HALEIE29

26-55

OE56

0.789

1.232
0.122

0.569

1.575

0.7A0

0.906

1.246
0.148

0.743

1.819

0.3S9

0.749

0.389

0.039

0.226

0.627

0.103

0.2B6

0.393
0.047

0.297

0.724
0.143

n

FEMALELE25

76-55

OF56

0.486
0.49B

0.066

0.227
0.590

0.089

0.505
0.456

0.072

0.270

0.61B

0.111

0.1SB
0.162

0.021

0.093
0.242

0.036

f

0.164
0.148

0.024

0.111
0.253

0.046

MORETHANONEOTHFRHALE.IF25

26-95

OF56

1.903

9.349

1.491

1.438

7.170

3.313

1.660

3.731
0.891

7.029

R.0R9

3.201

1.457

4.094

1.141

1.388

6.923

3.199

1.271

2.856

0.6B2

1.960

7.811
3.091

RUSH

FFHAIF.LE29

26-59
OE36

1.676

3.798

0.536

0.79R

4.102
0.757

I.2R6

2.084
0.290

1.070

4.193
0.663

0.989

2.006

0.326

0.617

3.147
0.381

0.782

1.268

0.177

0.783

3.217
0.308

HALEIF29
76-55

OE56

0.579
1.836

0.341

0.438
7.461

0.757

O.SOA

I.2RI

A.704

0.61R
2.777

0.732

0.374

1.187

0.770

0.337
2.006

0.617

0.327
0.828

0.132

0.304
2.264

0.396

LATE

FFHAIELE25

76-55

1OE36

0.679

1.439

0.136

0.309

1.790

0.720

0.497

A.909

0.084

0.395

1.830

0.193

0.323

0.739

0.080

0.200

1.139

0.142

0.253

0.467

0.043

0.236

1.183

0.123

HALELE75

76-53
OE56

0.488

0.908
0.140

0.369

1.718

0.317

0.426

0.634
A.084

0.371

1.374
0.301

0.308

0.374

0.089

0.294

0.970

0.248

0.269

O.40O

0.033

0.41S

1.095
0.240

TL

FFHAIFLE25
76-55

OE56

0.281
0.377

0.034

0.138
0.469

0.048

0.722

0.238

O.OIfl

0.176.

0.4RO

0.042

0.141
0.1B9

0.017

O.OS7
0.297

0.030

O.H2
0.170

0.009

0.112
0.304

0.027



SEASON]WIMTER

OCCUPANTSTIHE

ONEOTHER

OS

RUSH

LATE

MORETHANONEOTHER

RUSH

LATE

7f

Table6

Estimated1981VMT(Billions)
(continued)
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OE56
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26-55
OF56
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26-55

OE56

LE25

26-55

OE36

IE23

26-53

OE36
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26-55

GE36

LE23

26-55

OE56

LE25

26-33

OE56

LE25

26-33

OE56

LE25

26-53

OE36

LE25

26-35

OE36

IE25
26-33

OE36

5YRSORIF8S

ILIOHTIHEAVV
II

II

2.276

5.367

0.963

2.049

3.172

0.760

2.272
6.040

0.721

1.692

2.933

0.471

0.920

1.433
0.143

0.432

0.463

0.061

1.836

5.162

1.439

1.232

2.339
0.413

O.SS9

1.772

0.329

0.484

1.10B
0.120

0.471

0.877
0.133

0.216
0.290

0.026

1.423

5.953

1.771

I.155

4.532
1.231

1.420
6.699

1.327

0.954

4.219

0.763

0.373

1.392

0.262

0.253
0.661

O.IOO

1.204

6.003

2.773

0.740

3.803
0.702

0.367

2.062

0.634

0.2B6

1.660

0.204

O.309

1.020
0.261

0.178
0.435

0.045

OVER3VRS

LIOHTIHEAVV
I

I

2.IR3

4.940

0.973

1.7B2

7.431
0.697

2.181
3.109

0.731

1.472

2.264

0.432

0.BB3

1.214

0.145

0.393
0.3SS

0.036

1.341

3.012
0.719

0.B78

1.343
0.187

0.408
1.034

0.164

0.320

0.586

0.054

0.344

0.512
0.068

0.143
0.154

0.012

1.960

9.753

2.049

1.148

3.968
1.791

1.557
6.474

1.335

0.948

3.695

0.800

0.630

1.538

0.304

0.233
0.379

0.104

1.422

3.668

2.243

0.792

3.254
0.314

0.433
1.946

0.313

0.306

1.420

0.149

0.365

0.962
0.211

0.137
0.372

0.033

RURAL

3VRSORLESS

LIOHT

0.927

2.174

0.390

0.BS3

1.321
0.316

0.777
2.065

0.247

0.595

1.038

0.166

0.307

0.480

0.04B

0.135
0.159

0.021

1.4B9

4.186
1.167

0.806

1.636
0.266

0.383
1.213

0.223

0.263

0.602

0.063

0.315

0.587
0.091

0.115
0.154

0.014

HEAVV

0.727

3.041

O.903

0.607

2.381
0.647

0.613

2.889

0.372

0.423

1.871

0.339

0.242

0.671

0.111

0.110
0.287

0.043

1.231

6.142

2.838

0.601

3.091
0.570

0.317
1.780

0.548

0.196

1.139

0.140

0.261
0.861
0.220

0.086
0.292

0.030

OVERSVRS

LIOHTIHEAVV
I

I

0.883

1.B39

0.395

0.742

1.013
0.290

0.745
1.747

0.230

0.317

0.796

0.1S2

0.295

0.406

0.O4B

0.133
0.122

0.019

1.087

2.442

0.S83

0.533

0.865
0.120

0.279

0.708

0.112

0.174

0.318

0.030

0.230

0.342
0.045

0.076
0.0B2

0.006

0.797

2.939

1.047

0.603

2.083
0.678

0.672
2.792

0.662

0.420

1.639

0.333

0.266

0.649

0.128

0.110
0.231

0.04S

1.4S4

3.796
2.294

0.643

2.644

0.418

0.374
1.680

0.443

0.210

0.974

0.102

0.308

0.812
0.178

0.092
0.230

0.022
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Table7

FatalInvolvementRates(FatalInvolvements
PerBillionVMT)for1977Basedon1977FARSandNPTS(Smoothed)
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Table7

FatalInvolvementRates(FatalInvo

PerBillionVMT)for1977Basedon1977FARS

(continued)
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Table8

FatalInvolvementRates(FatalInvolvements
PerBillionVMT)BasedonEstimated1981VMTand1981FARS(Smoothed)
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