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ABSTI•ACT 

The Fairfax ASAP project, one of 35 federally funded alcohol countermeasure 
projects designed to attack the problem of drunken drivers on the highways, was imple- 
mented at the community level in January 1972. This report summarizes the results of 
data obtained to measure project impact on selected ultimate performance indicators at 
the end of the third year of project operations, 1974 

Data indicate a significant change in trend in the Fairfax ASAP area during the 
1972-1974 period in several of the ultimate performance measures. There was a def- 
inite reduction in the number of personal injuries, fatal injuries, and fatal crashes 
from what would have been predicted by linear regression analysis based on trends 
established over the past fifteen years, and the change is significant at the 95% level. 
No such change was evident in the control community, Henrico County, in any of the 
performance categories. Data on vehicle registrations, vehicle miles of travel, and 
population did not indicate a reason for any change in trend. The effects of the ener•,5, shortage on traffic volumes were compensated for; however, it is important to note that 
the effects of the lowered speed limit could not be ascertained with any degree of cer- tainty, and therefore could not be considered. The encouraging figures for the period 
should be considered in this light, though the lowered speed limit applied to the control 
comm-•nity as well as to the ASAP area and the figures are not so encouraging in the 
control county. 

Another ultimate performance indicator, the average blood alcohol content (BAC) 
of drivers in the ASAP area showed little change d-•:img the 1972-74 period. The mean 
BAC of 0. 148% for alcohol-related fatalities in 1973 was the lowest of t.he six-year per- 
iod reviewed, but the 1974 mean was up to 0. 159% •nd the average for the 3-year ASAP 
period was almost identical to that of the baseline period. The average number of fatally 
injured drivers with positive BAC's was higher for the three years of ASAP operations 
than it was for the baseline period (16.7 to 13.7), while the average number of fatalities 
with positive BAC's was the same for both periods.. It was concluded that the number of 
fatalities was no small and the data so variable that attempts to ascribe benefits to ASAP 
at the project level would be meaningless. 

The average ]BAC level for drivers arrested for driving while intoxicated 
(DWI)but not invo!ved in crashes declined from 0.19% in 1972 to 0.17% in 1973 
and 0.18% in 1974. While this decline might be attributed to a reduction in the 
"pool" of intoxicated drivers, it should be noted that the presumptlve BAC level 
for drm•ken driving was changed in 1972 from 15% to 10%. Therefore, intu- 
itvely, the average BAC should be lower since the pool of drivers subject to 
arrest for DWI was increased on the lower end of the BAC scale. An analysis 
of ]3AC distributions in Quarter 12 versus those in Quarter 1 confirms that a 
statistically significant cha•e occurred. BAC levels were significantly lower 
in Quarter 12 than in Quarter 1. 

A benefit/cost analysis of the Fairfax ASAP indicates that the project may 
be returning benefits at a rate of between 1.6 to 1 and 12 to 1 over projected costs at 
the 95% confidence level. Estimated cost savings after three years of operations 
appear to be between $4 and $29 million. No such cost savings were evidenced in 
the control site, Henrico County° 



While these data are encouraging, caution should be expressed over two 
counfounding factors. The year 1971 was an extraordinary one in Fairfax for 
fatal crashes. Hence the trend line for 1972 through 1974 was influenced by the 
large number of crashes in 1971. l•eductions in fatal crashes and fatalities in 
1972 and 1973 may reflect a regression to the mean. To help alleviate this prob- 
lem new pro.•ections using three-year blocs were made to be compared to the total 
ASAP period rather than to the yearly periods. The second confounding factor was 
the effects of the energy shortage, which could not be adequately compensated for 
because all of the effects are not yet known. The impact of the •mtionwide 55 mph 
speed limit is espec[ally troublesome for 1974, but it was hoped that the use of 
three-year blocs of time would lessen the effect on the analysis by combining the 
pre energy shortage years, 1972 and 1973, with 1974 
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PURPOSE 

The purpose of this report is to review and summarize the results of the 
Fairfax Alcohol Safety Action Project (ASAP), as indicated by certain "ultimate 
performance measures" for determining total project impact, at the end of three 

years of project operations. The ultimate performance measures are indices of 
those phenomena which the ASAP is ultimately designed to reduce such phenom-. 
ena as alcohol related traffic crashes, and especially the fatalities and injuries 
that accompany them. If the ASAP is a truly successful program, its sueeess 

should be reflected in reductions in the ultimate performance indicators. 
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METHOD 

The Highway Safety Division of Virginia, through a special staff in Fairfax, 
manages the Fairfax ASAP project. The Safety Section of the Virginia Highway 
and Transportation Research Council in Charlottesville serves as the project 
evaluator. This report is an evaluation of the Fairfax ASAP as measured bv 
ultimate performance indicators such as alcohol related traffic accidents and 
related injuries and fatalities. The report is in five sections: (a) changes in 
levels or distribution of ultimate performance measures, (b) characteristics of 
fatal crashes and fatally injured drivers, (e) trends in blood alcohol concentra- 
tion levels of arrested drivers, (d) trends in public information and awareness 
of ASAP and the drinking driver problem, and (e) benefit/cost analysis of overall 
project impact. 

Because the ntm•ber of accidents has consistently risen 3ear after 3"ear in 
Fairfax, a linear regression analysis was used to determine whether there had been 

any change in the level of these ultimate performance measures during the ASAP 
period. Data on accident related factors were collected for the ten year period 
prior to the establishment of the ASAP, and from these it was decided that million 
vehicle miles of travel was linearly related to numbers of accidents. Therefore, 
this factor was used as the predictor varit•ble in the regress ion analysis. Using 
the actual vehicle miles for the ASAP years, projections were made of the number 
of fatal, injury, and property damage crashes which would have been expected had 
the ASAP not been in operation. These projections were made first for each year 
of the project's operation, and then for the three year ASkP period, 1972 though 
1974. The three year projection was done exactly as the yearly projections except 
that vehicle miles driven for three year spans rather for one year periods was 
used as the predictor. Five such spans, covering the fifteen years prior to the 
establistm•ent of the ASAP, were used in the projections (data was not available 
for the period prior to the 15 year span). The same procedures were used to 
project expected crashes in a control community, Henrico County, to help verify 
that aw changes in Fairfax would be attributable to the ASAP and not to some other 
phenomena. 

The second section of the report deals with characteristics of fatal, crashes and 
fatally injured drivers such as the age, sex, prior driving record and blood alcohol 
content (BAC) of the driver, and the time of day and day of the week of the accident. 
8ueh data can be valuable in determining which groups are more likely to be involved 
in fatal accidents. Similar data for non-fatal accidents were not included in this 
report, but have become available in the publication "An Analysis of A,qAP Performance 
Measures for 1972, 1973, and 1974" written by E. 8\veeton and K. Costenoble for the 
Center for the Environment and Man (CEM). This CEM document, based on crash tapes 
not available for this report, should be used as a companion volume to this one. 

The benefit/cost analys is section utilized the pred cti ons from the regrcss on 
analysis as a basis for determining the potential societal cost ['or accidents in Fair- 
fax within the range described by the 95% confidence interval. The actual societal 
costs for the ASAP period were then subtracted from the predicted costs to obtain a 
benefit figure, and this figure was divided by the three year ASAP cost to obtain a 
benefit/cost ratio. 
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LNTROD UC TION 

The Fairfax Alcohol Safety Action Project (ASAP) was begun in January 1972 as one of 35 
federally hmded demonstration projects designed to implement and evaluate a comprehensive 
community alcohol countermeasures program. The Fairfax ASAP was approved for three 
years and funded with $2.1 million in an attempt to confront and ameliorate the community's 
drunken driving problem. 

A principal goal of the Fairfax ASAP was 
to effect a reduction in .the n•un•ber of alcohol- 

related fatalities, injuries, and property damage crashes. The goal was approached through 
a systems oriented program providing countermeasures of increased and extensive enforce- 
ment of driving while intoxicated (DWI) statutes, a special, judicial countermeasure consisting 
of a probation and review process, programs of rehabilitation and treatment for persons 
convicted of DWI, and extensive publid information and •lucation projects in the community. 

The results of the project after the first two years of operations were quite encouraging. 
Data indicated a statistically significant reduction in injury crashes in both 1972 and 1973, 
ba§ed on a linear regression model using 1962-1972 data. Fatal crashes and fatalities decline•, 
but not significantly, and overall societal costs also declined somewhat. 

This report summarizes the data on ultimate performance measures for 1974 and discusses 
the overall measures for the three-year period, 1972-1974, •vhich comprised the original ASAP 
operating period in Fairfax. 

CHANGES I:N LEVELS OR DISTRIBUTIONS OF ULTIMATE PERFORMANCE MEASURES 

Fatal, Injury, and Proper.ty Damage Crash Trends 

Some of the most significant indicators of ASAP project impact are the fatal, personal. injury and property damage accident totals, and the pcrcentages of" these totals that were 
alcohol-related in the pre-ASAP and post-ASAP pcriods. To g.au.•e thb inHuencc of ASAP, 
data from Fairfax County are comparcxl with data collected for a selected control site, 
Henrico County. 



Tables 1 and 2 present comparative crash data for Fairfax and Henrico Counties for the 
period 1962-1971, and for the ASAP years 1972-1974. Figures I and 2 show the same data 
graphically (utilizihg semi-log paper to smooth out flucutations in the trend in(;s). Additionall: 
data were collected on population, motbr vehicle registration, and annual vehicle miles of 
travel in order to standardize or normalize accident data according to c.x|)osure variables. 
These data are tabulated in Appendix B nnd shown graphically in Figures 3 and 4. 

The population and vehicle registrations have been growing at a rate of cloze 
to 10% per year in Fairfax County, while vehicle miles of travel had been increas- 
ing at a 20% annual rate until 1974, when they declined slightly, apparently as a 
result of the energy shortage. A comparison of Figures 1 and 3 shows that crash 
trends are closely correlated with the growth in these expogure variables. Fatal 
crashes, relatively infrequent and low probability events, are the most variable 
of the data and do not correlate well, but injury and property damage crashes 
demonstrate growth patt.•rns closely associated with exposure variables, especially 
with vehicle miles driven. 

In Henrico, the control site, the rate of growth in the exposure variables has 
been about half that in Fairfax, 5% in population and vehicle registrations and 10• 
in miles dri.ven, as shown in Figure 4. The energy shortage did not reverse the gro\•h 
in miles driven in Henrico though it did apparently slow the rate of growth. As in 
Fairfax, growth in the number of inju%v and property damage ccashes closely parallel 
the growth in. vehicle miles of trm,.-el, while changes in the number of fatal crashes 
seem to show little or •..o correlation. It should be noted, however, that 1973 saw a 
decline in the number of injury crashes from the preceding year. It was the first year 
in •he 11 years for which data had been obtained that injury crashes declit•ed. Hence 
the phenomenon first observed in Fairfax in 1972, and at first thought to be attributable 
to ASAP, may also be occurring in the control site. Injury crashes were virtually 
unchanged in 1974 in both Fairfax and Henrico. 

Figure 5 plots Fairfax crash rates per 100 million vehicle miles of travel. These 
trend lines show that motor vehicle crashes, injuries, and fatalities have not been 
growing quite as fast as exposure per 100 million vehicle miles. The fatal crash rate 
dropped from 4.1 in 1963 to 2.4 in 1970. In 1971, the year before ASAP, the rate 
jumped up tca seven-year high of 3.3. During-the three years of ASAP the rate again 
declined to 2.5 in 1972 and to record lows of 2.1 in 1973 and 1.7 in 1974. It should be 
noted, however, in conjunction with the figures for 1974, that the energy shortage may 
very well have had some effect. Attempts were made to compensate for such effects 
but no satisf.actory formula could be devised to cope with the variables, especially the 
lowered national speed limit. (See AppendixA for further information on the effecku 
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1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 

FAIRFAX ASAP CRASH DATA 
1962 1974 

Fatal Fatalities Injury Injuries Property 
C rashes C rashes Damage 

Crashes 
36 40 1,444 2,159 4,649 
47 56 .1,663 2,530 5,354 
47 57 1,978 2,984 6,468 
51 59 2,210 3,161 7,360 
56 65 2,359 3,424 7,720 
55 64 2,525 3,457 7,645 
60 65 2,815 4,106 8,834 
59 69 2,916 4,165 10,331 
59 63 3,151 4,465 11,519 
90 100 3,374 4,756 12,501 

Pedestrians 
Killed Injured 

9 N/A 
7 N/A 
9 121 
6 132 

10 196 
14 160 
14 170 
13 161 
17 186 
22 187 

1972 
1973 
1974 

7G 85 3,405 4,795 13,850 
68 78 3,610 5,032 14,511 
55 63 3,558 4,889 13,904 

25 192 
ii 172 

9 182 

TABLE 2 

HENRICO COUNTY CP•ASH DATA 
1962- 1974 

Fatal Fatalities Injury Injuries 
Crashes Crashes 

1962 18 21 469 723 
1963 12 17 527 813 
1964 14 15 623 914 
1965 17 25 632 977 
1966 28 31 740 1,090 
1967 18 19 755 1,157 
1968 19 24 800 1,230 
1969 22 26 875 1,301 
1970 23 26 886 1,313 
1971 16 17 984 1,395 

Property Pedestrians 
Damage Killed Injured 
C ra s hes 
1,634 1 N/A 
1,704 4 N/A 
1,946 2 56 
2,075 4 44 
2,260 10 46 
i, 989 1 53 
2,201 4 46 
2,476 9 65 
2,668 3 52 
3,106 4 55 

1972 
1973 
1974 

Source 

24 24 i, 083 i, 594 
19 11 1,070 1,503 
35 40 i, 073 I, 545 

Virginia Department of State Police. (both tables) 

3,445 8 67 
3,555 6 64 
3,321 7 57 
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Figure 3. Trends in Fairfax exposure variables 
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Figure 5 also shows a steady decline in the injury crash rate from 145 per 
million miles in 1962 to 110 in both 1973 and 1974. Property damage crash rates 
have likewise declined slightly from 468 in 1962 to 429 in 1974. These figures indi- 
cate an established trend toward declines in the crash rates prior to ASAP and little 
change in these trends during the ASAP period. 

Figure 6 shows the trends in Henrico crash rates per 100 million vehicle 
miles of travel. As in Fairfax, fatal crash rates showed a long-term decline 
from 3.4 in 1962 to 1.6 in 1973. In 1974, though, there was an abrupt rise to 2.9, 
which would seem to belie any effects from the energy shortage. The explanation 
probably lies in the infrequent and variable nature of fatal crashes, however. In- 
jury and property damage crash rates were almost stable between 1962 and 1971, 
but then showed definite declines in 1973 and 1974. Thus any decline in the ASAP 

area crash rates would have to be considered in light of similar declines in the 
control county. 

Projections for 1972 1974 

The data in Tables 1 and 2 and ex•posure data in Figures 3 and 4 (and in 
Appendix B) were used to develop projections of fatal, injury, and property damage 
crashes in Fairfax and Henrico for the 1972-1974 period. In this report actual mile- 

age figures for 1.974 were used to update the original projections for 1974 made in 
1972. The projections provide values upon which evaluations of ASAP performance 
may be based. Ac•:aal data for 1.972-1974 can be compared with these projected 
estimates for Fairfax, while Henrico data can be reviewed to see if ctm•ges in bllt• 

ten-year trends occur which are independent of any concentrated alcohol counter- 

measures effort. 

Exposure variables in Fairfax and Henrico were projected as a .function of 
time using linear regression analysis• From these projections, million vehicle 
miles of travel (MVMT) was selected as the independent variable for the projection 
of expected crash values• Fatal crashes, fatalities, injury crashes, and property 
damage crashes for each locality were projected as a function of MVMT using linear 
regression analysis. High coefficients of correlation were obtained from F•irfax 
injury crashes (. 989) and Fairfax property damage crashes (. 973). Coefficients of 
correlation for Fairfax fatal crashes and fatalities were 853 and 756 respectively. 

Injury and property damage crash data for ttenrico County also correlated 
closely with projections of MVMT. Injury crashes had a correlation coefficient of 
967, and property damage crashes had a correlation coefficient of. 934. Corre- 

lation coefficients for fatal crashes (. 297) and fatalities (. 146) were poor. Com- 
plete data on the linear regression analyses and projections are given in Appendix 
Co 

Tables 3 and 4 present summa•y data on the projections for Fairfax and 
Henrico crashes for the 1972-74 period. These data were used to compare actual 
data with projections, and in the calculation of estimated project benefits and costs. 
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1972 
1973 
1974 

Total 
ASAP 
Period 

1972 
1973 
1974 

Total 
ASAP 
Period 

TABLE 3 

FAIRFAX ASAP 

1972, 1973, AND 1974 CRASH PROJECTIONS 

Fatal Fatalities Injury Injuries Property Damage 
C rashes C ra shes C rashes 

80 86 3,699 5,216 13,236 
85 90 3,950 5,569 14,237 
84 89 3,915 5,481 14,097 

249 265 11,564 16,266 41,570 

TABLE 4 

HENRICO COUNTY 

1972, 1973, AND 1974 CRASH PROJECTIONS 

Fatal Fatalities Injury Injuries Property Damage 
C rashes C rashes C rashes 

22 24 1,058 1,491 3,069 
22 24 1,128 1,590 3,253 
23 24 1,158 1,633 3,331 

67 72 3,344 4,714 9. 653 

Fairfax Alcohol-I/elated Fatalities 

Several of the most significant measures of overall project impact are to 
be found in the data on alcohol-related fatalities. It is to be hoped, of course, 
that ASAP can reduce fatal crashes and fatalities to levels below the predicted 
values. If alcohol-related fatal crashes can be significantly reduced by ASAP, 
then the fact should be observed in total crash data. 

Data in Table 5 reflect the results of BAC tests on persons killed in motor 
vehicles accidents in Fairfax in the baseline period 1969-71 and after the three 

years of ASAP, 1972-1974. These data are at best inconclusive. The percentage 
of positive BAC's was down in 1972 from the two preceding years, but down only 
to the 1969 level. The percentage then remained constant in 1973 but jumped sig- 
nificantl to 56% in 1974. Also of significance in 1973 is the fact that the mean 

positive BAC was down to 0.14%, the lowest level in five years, though 1974 showed 
an increase. The three-year averages show virtually identical total fatalities and 
total number with positive BAC, though the percent positive declined. The mean 

BAC was virtually unchanged. 
9 



Year 

TABLE 5 

FAIRFAX A LCOttOL-RELATED FATA LITIES 
(Includes Pedestrians) 

Fatalities Number % Number % Number % Mean 
Tested For Positive Negative Positive 

BAC BAC 

1969 60 38 63 16 42 22 58 0. 152% 
1970 63 47 75 23 49 24 51 0. 176% 
1971 100 71 71 42 59 29 41 0. 166% 

Avg. 74 52 70 27 52 25 48 0. 166% 

1972 85 65 76 27 42 38 58 0.183% 
1973 78 57 73 24 42 33 58 0.148% 
1974 63 52 83 29 56 23 44 0.159% 

Avg. 75 58 77 27 46 31 54 0.162% 

Data on the BAC's of fatally injured motorists is the subject of a more 

intensive analysis in a later section of this report. 

Differences in Actual and Projected Crashes 

To test the impact of the Fairfax ASAP on fatal, injury, and property dam- 
age crashes after three years of project operations, it was determined that actual 
crashes should be compared with projected crashes both in Fairfax and Henrico. 

The actual crash data for Fairfax and Henrico was compared with the pro- 
jections described earlier. The analysis developed 95% confidence intervals for 
each data category for 1972, 1973, .and .1974. Summary data are shown in Tables 
6 and 7. 

Only one category, Fairfax injury crashes, showed a statistically significant 
improvement in all three years of the project, though Fairfax fatal crashes declined 
significantly in 1974. No significant reductions were observed in Henrieo. 

Because the yearly figures were somewhat inconsistent, a further projection 
was done based on three-year blocs to compare the overall ASAP period with previous 
three-year spans. This was done for two reasons: first because the Fairfax ASAP was 

originally designed to be a three-year project, and therefore a total impact analysis 
seemed more appropriate than a simple yearly analysis; and second because the larger 
figures involved in the three-year periods might lend greater accuracy to the projections. 

10 



The projections are shown in Appendix D and summary data are shown as the bot- 
tom line in Tables 6 and 7. Notice that data for a further five years was used in 
these projections to allow for a greater degree of accuracy to give five data 
points rather than three. 

The three-year analysis shows much more encouraging results than do the 
annual figures. Significant reductions are shown in fatal crashes, fatalities, and 
injury crashes in Fairfax. Only property damage crashes did not show a significant 
change overall. In Henrico, by contrast, not one of'the four categories showed a 

significant reduction. 
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CHARACTERISTICS OF FATAL CRASHES AND FATALLY INJURED DRIVERS 
IN FAIRFAX IN 1974 

Thirty-six drivers were killed as a result of motor vehicle crashes in Fairfax 
in 1974. The Chief Medical Examiner of Virginia is authorized to perform, autopsies 
on all fatally injured motorists. If the motorist dies within four hours of the crash, 
the autopsy will normally include a measure of the blood alcohol concentration (BAC). 
Of the 36 fatally injured drivers in 1974, the Chief Medical Examiner reported BAC 
test results for 29. Of the 29 drivers who were tested, 10 were negative, 2 had low 
levels of alcohol, and 17 had BAC's greater than. 10%. These data are shown in 
Table 8. 

Sixty-five percent of the driver fatalities tested were alcohol-related (A/R) 
in terms of the OAC criterion that any positive level of alcohol should count as an 

alcohol-related fatal[ .ty. Perhaps more realistically in terms of the alcohol contrib- 
uting to the cause of the crash, 59% of the fatally injured drivers had BAC's above 
the presumptive limit of. 10%, and their crashes could definitely be considered as 

being alcohol-related. 

The reader is cautioned in comparing fatality data for 1974 to data for the 
previous ASAP years or to the years prior to ASAP operations. Fortunately, 
traffic fatalities are extremely rare events, but unfortunately for statistical pur- 
poses, they exhibit an extremely unstable nature so that it is almost impossible to 
make reliable statistical inferences from such small and variable •mmbers. The 
instability in the data base for fatally injured drivers can easily be demonstrated 
by the data in Exhibits 1 and 2. 

Exhibit 1 depicts the percentages of fatally injured drivers with positive 
BAC's for the baseline years of 1969, 1970,. and 1971, and for the three ASAP 
operational years of 1972 through 1974. Note that 1972 and 1973 showed an en- 

couraging trend from the 1971 peak. However, as noted in last year's report, 
such a drop might indicate only a regression to the mean, an interpretation 
which seems to be borne out by the large jump in 1974. Thus the average for the 
three-year ASAP period was 51.5% compared to the baseline period average of 
50.6%, hardly a significant change overall. 

The data shown in Exhibit 2 suggest that the number of fatally injured drivers 
with positive BAC's is also extremely variable, and that the drop in 1972 and 1973 
probably exhibited only another example of regression to the mean. Note that when 
the 1974 data are included, the average for the ASAP years is 16.7 (20 in 1972, 11 
in 1973, and 19 in 1974), while the average for the baseline period was only 13.7 
(6 in 1969, 11 in 1970, and 24 in 1971). 

Similar|y, the mean BAC for all fatally injured drivers tested was .085% 
in beth the l•aseline period and the ASAP period, even though the yearly figures 
were quite variable (.046% in 1969, .079% in 1970, and. 111% in 1971,- compared 
to. 086% in 1972, .055% in 1973, and 114% in 1974): The mean BAC for •ll drivers 
with a positive BAc 

was :more stable, with an average of. 168% in the baseline pe- 
riod (1.62% in 1969, 165% in 1970, and 171 in 1971) compared to an ASAP average 

of. 165%. 
13- 



EXHIBIT 1 

Percent of fntally injured drivers with positive BAC 
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EXHIBIT 2 

Number of fatally injured drivers with positive BAC 
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In examining these data on the fatally injured drivers, the only conclusion 
that can be supported is that the numbers are so small and the data so variable 
that any attempts to ascribe any benefits to the Fairfax ASAP are meaningless at 

project level. It is suggested instead that data on personal injury crashes, which 
indicate a much more stable pattern, be used for measuring the effectiveness of 

an ASAP at the project level. Injury crashes in Fairfax have exhibited stable 
trends and have occurred in large enough numbers to make statistical testing 
fea s ib le. 

Blood Alcohol Concentration of Fatally Injured Drivers 
By Time Periods 

The BAC's for fatally injured drivers were categorized by four-hour time 
periods as shown in Table 8. For the time periods of most of the ASAP patrols, 
which were 8 p.m. to 4 a. m., there were 16 fatally injured drivers, of whom 12 
had positive BAC's, 1 had a negative BAC, and 3 had unknown alcohol levels. 
For the other 16 hours of the day, there were 20 fatally injured drivers, with 7 
having positive BAC's, 9 having negative BAC's, and 4 having unknown levels. 
This pattern of positive BAC's occurring most frequently during the late night 
hours is consistent with earlier findings, both in Fairfax and in other areas with 
ASAP's. Eight of the 12 positive BAC's occurred in the period from midnight to 
4 a.m., a fact which is consistent with roadside survey findings of the greatest 
incidence of .drunken driving occurring after midnight. 

Blood Alcohol Co_n_centratlons of •stally !nile_red Drivers hy Dsy of Week 

Table 9 shows the BAC distri.bution of fatally injured drivers by day of the 
week. Unlike the findings from past years the data show no discernable trend by 
day of the week. The weekends appear to have been no worse than any other per- 
iods in 1974. The low total for Friday maybe explained by the fact that many of 
those killed on Saturday were killed in the early morning and were actually drink- 
ing on Friday night (this of course is true for every day, not just Friday and Sat- 
urday). 

BAC's of Fatally •.niured Drivers by Age Group 

The BAC's of fatally injured drivers in Fairfax in 1973 are broken down 
by age group in Table 10. More tb.an half of the fatalities, 20 of the 36, were in 
the 16-24 age group. This age group accounted for 9 of the 19 alcohol-related 
fatalities among drivers. Even when adjustments are made for driving exposure, 
this age group was clearly overrepresented in both the numbers of fatally injured 
drivers and alcohol-related fatalities. 
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BAC's of Fatally In.lured Drivers by Sex 

Of the 36 fatalities which occurred, 29 were males and 7 were females, 
as shown in Table 11. This result is consistent with the greater driving expo- 
sure and risk undertaken by the male. However, only 2 of the 7 females who 

were tested exhibited a positive BAC while 17 of the 22 males tested had been 
drinking. Again, this finding is consistent with the roadside survey findings 
and the arrest experience in Fairfax which show that about 95% of the drunken 
drivers are males. 

Additional Characteristics of Fatal Crashes and Fatally Injured Drivers 

Table 12 is a summation of the characteristics of the fatally injured drivers. 
In addition to some data discussed previously, it also includes information on crash 
types and on previous traffic convictions of the drivers. As the table shows, 15 of 
the fatal crashes were multi-vehicle, with 7 of these at night and 8 in the day. The 
other 21 fatal accidents were single vehicle crashes of which 13 were at night and 
8 in the day. This is consistent with the usual finding of more single vehicle acci- 
dents at night coincident with the period of increased alcohol usage. 

The driving records of the 31 persons whose records were known showed 
that 11 had no previous traffic convictions while 20 had previous convictions, in- 
cluding 12 with three or more convictions. In contrast, 22 of the 35 fatalities in 
1973 had no prior convictions° 
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TRENDS IN BLOOD ALCOHOL CONCENTRATIONS OF DRIVERS ARRESTED 
FOR DRIVING WHILE INTOXICATED 

The Fairfax Alcohol Safety Action Project initiated its enforcement counter- 

measures on February 1, 1972. Throughout its first year, the number of drivers 
arrested for driving while intoxicated increased steadily. During the 11 months 
2,976 drivers, were arrested for DWI, with the numbers of arrests being 506, 
669, 767, and 1,034, respectively, for the four quarters of 1972. During 1973, 
the number of arrests increased over 1972, but gradually declined each quarter. 
Of the 3,777 persons arrested, 3,245 had BAC tests. The quarterly totals for 
arrests were 1,061, 943, 888, and 885, respectively. In 1974 BAC tests were 
given to 3,051 of the 3,531 drivers arrested. The quarterly arrest figures were 
871, 829, 859, and 972. The distribution of BAC's of those arrested for DWI by 
arrest category is shown in Table 13. It should be noted that almost 90% of the 
arrests for which BAC's were available were in the non-crash category, and it 
is this category which is used as the basis for determining any trends in BAC's 
of arrested drivers. 

TABLE 13 

DISTRIBUTION OF DRIVER BAC'S BY ARREST CATEGORY 

Arrest Category, BAC's 1972 BAC's 1973 BAC•s 1974 

Fatal Crash 1 (0%) 1 (0%) 0 (0%) 
Injury Crash 57 (2%) 82 (2%) 114 (4%) 
Property Damage 150 (6%) 220 (7%) 289 (9%) 
Non-Crash 2,347 (92%) 2,942 (91%) 2,648 (87%) 

The average BAC's for the non-crash arrests were determined for each 
month of the ASAP operations. These monthly averages are shown in Table 14. 

The average BAC's for thenon-crash arrests were determined for each 

month of the ASAP operations. These monthly averages are shown in Table 14. 

TABLE 14 

AVERAGE BAC'S OF NON-CRASH ARRESTS 

Month 1972 1973 1974 Month 1972 1973 1974 

January .17% .17% July .19% .17% .17% 
February .19% .19% .18% August .20% .17% .16% 
March .17% .18% .18% September .21% .17% .17% 
April .20% .18% .18% October .19% .17% .17% 
May .19% .16% .19% November .20% .16% ] 8% 
June .19% .17% .18% December .19% .17% .19% 
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The presumptive level for DWI was lowered from 0.15% to 0.10% on July 
1, 1972. Even with the lowering of the presumptive level and the increased en- 

forcement contributing to greater numbers of DWI arrests each quarter, the av- 

erage BAC remained about the same in 1972. In 1972 the average BAC was 19% 
compared with. 17% in 1973, and 18% in 1974. A slight reduction might be ex- 

pected as the potential "pool" of intoxicated drivers is gradually reduced through 
arrests. However, in the first six months of 1972, the average BAC was only 
.04% higher than the presumptive limit compared v•ith 

a 1974 average that was 
.08% higher. Thus it appears that the lowering of the presumptive limit increased 
the pool of potential DWI offenders more than the fear of arrest decreased this pool. 
Alternatively, it is possible that many drivers in the BAC range of. 10% 14% may 
not exhibit such deviant driving behavior that a police officer could detect their con- 

dition. Obviously the lowering of the presumptive level would increase the number 
arrested in the 10% 14% range if they could be detected and such aa increase is 
apparent in Table 15. In any event, it appears that the danger from drunken drivers 
has been slightly reduced while at the same time a change in laws ealarged the pool 
of potential DWI offenders without significantly affecting the arrests being made. 

The distribution of BAC's for the first and twelfth quarters of ASAP oper- 
ations are shown in Table 15. The distribution of BAC's for Quarter 1 was com- 

pared with that of Quarter 12 through the use of the chi-square technique. The 
hypothesis that the two distributions did not differ must be rejected since the cal- 
culated chi-square of 29.5 greatly exceeded the vslue necessar5 for statistical sig- 
nificance at the 99% confidence level. This calculsg.on confirms the previous con- 

clusion that the BAC's of arrested drivers were significantly lower during Quarter 
12 than in Quarter 1. However, the lowering of the average BAC of arrested driv- 

ers by 01% must be interpreted in the proper perspective, which considers that the 
presumptive limit for DWI was statutorily lowered 05% during the same period. 

TABLE 15 

BAC DISTRIBUTION BY QUARTER 

BAC Ca.tego•. Quarter 1 Quarter 12 

0% .14% 61 202 
.15% 

-. 
19% 149 219 

20% .24% 128 164 
.25% -• 55 87 

x 2 =29.5 

p <• °.01 

24 



TRENDS IN PUBLIC INFORMATION AND AWARENESS OF ASAP AND THE 
DRINKING DRIVING PROBLEM 

One of the countermeasures in the Fairfax ASAP is Public Information and 
Education. There have been numerous media events specifically dealing with the 
Fairfax ASAP, but in addition, the national advertising of "Get the Problem Drink- 

er Off The Road" has received broad exposure in the Fairfax area. As a result, 
there is a confounding factor which makes it difficult to separste the effects of the 
local ASAP publicity from the national publicity. 

The sources of information concerning public information are the ASAP 
household and roadside surveys. The surveys that were conducted near the end 
of the third year of ASAP operations (1974) are compared below with the results 
from the baseline surveys. All of the questions discussed below are contained 

on the Fairfax Household Survey Questionnaire, and one of the questions is also 

on the Fairfax Roadside Survey Questionnaire. Comparisons are made using the 
technique of "differences between two percentages" unless otherwise specified. 

Since both the Fairfax ASAP and the national campaign have received good 
coverage in the Fairfax area, it follows that a greater percentage of the population 
should have heard of a program to reduce alcohol-related traffic deaths, whether 

or not they could have specifically recalled the name of the program. Question 9 

on the household survey tests this assumption. On the baseline survey 47.2% of 
the sample had heard of such a program compared with 52.6% on the fourth house- 
hold survey, as shown in Table 16. The increase is not statistically significant and 
leaves some doubt that people in the Fairfax area are currently more aware of such 

a program. 

TABLE 16 

Have you heard of a campaign or program that would reduce alcohol-re- 
lated traffic deaths ? 

Yes 

Baseline Survey (1971) 
Fourth Survey (1974) 

Subjects who had heard of such a program were asked to specify its name. 

This question is directed at finding out how many people could specifically recall the 
ASAP on an open-ended question. Only 3.0% of the total sample of 500 people 
could name ASAP on the baseline survey compared with 15.4% of the total on the 
fourth survey. This increase in the percentage of the total sample who could re- 

call ASAP is significant at the .001% confide,me level, as shown in Table 17. Thus 
it appears that the local ASAP public information progra m has succeeded in making 
the Fairfax ASAP better known to the people in the area. 
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TABLE 17 

Do you recall what agency or organization is sponsoring the program? 

B•seline Survey (1971) 
Fourth Survey (1974) 

p <.001 

ASAP 
3.0% 

15.4% 

One of the objectives of the Fairfax ASAP is to increase public knowledge 
regarding the concept of the blood alcohol content, or BAC. More importantly, 
the objective is to increase the public knowledge regarding the specific presump- 
tive limit in Virginia for driving while intoxicated. The presumptive limit in Vir- 
ginia in 1971 during the baseline survey was 15% and it was reduced to 10% be- 
fore the 1974 survey; therefore, the reader is cautioned in interpreting the data 
to remember this important change. The percentage of the samples who could 
correctly define blood alcohol content was 86.4% on both the baseline and 1974 
surveys as shown in Table 18. The percentage from the household survey who 
could correctly select the presumptive alcohol limit in Virginia was 11.6% on 

the baseline survey (. 15% presumptive level) and 22.6% on the fourth survey 
(. 10% presumptive level). The percentages of ASAP area residents on the road- 
side survey who choose the correct answer were 19.0% on the baseline survey 
and 24.4% on the 1974 roadside survey. The increase was significant in both the 
roadside and household surveys. It is also interesting to note that the nighttime 
drivers were more knowledgeable th•n those persons interviewed in their homes. 
See Table 19 for a summary of this information. 

TABLE 18 

What do you think the term blood alcohol concentration or blood alcohol 
level means ? 

Baseline Survey (1971) 
Fourth Survey (1974) 

Correct 
86.4% 
86.4% 

No significant change 
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TABLE 19 

The blood alcohol concentration is based on a chvmical test, such as a 
breath test, and is used to determine if a person is legally drunk or intoxicated. 
Which of these do you. understand is the legal definition of being drunk in this 
state ? 

(Hand Respondent Card "A") 

IB Any Trace 5.. 12% 
2..05% 6..15% (1971) 

3..08% 7..20% 
4.. 10% (1974) 8. Don't Know 

Baseline Survey (1971) 
Fourth Survey (1974) 

Baseline Survey (Jan. 72) 
Fourth Survey (Oct. 74) 

Correct (Household-Survey) 

11.6% 
22.6% 

p <.001 

Correct (Roadside Survey) 

19.0% 
24.4% 

p<.05 

Another objective of both the local ASAP and national public information 
campaigns is to increase public support for getting the problem drinker off the 
road. On the baseline survey, 38.6% of the sample thought the problem drinker 
to be more responsible than social drinkers for fatal accidents. This percentage 
rose to 44.2% on the fourth survey, an increase which is not statistically signif- 
icant, as shown in Table 20. 

TABLE 20 

Would you guess that more fatal accidents are caused by the many social 
drinkers or by the smaller number of problem drinkers ? 

Baseline Survey (1971) 
Fourth Survey (1974) 

Problem Drinkers 
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There are a number of myths and misconceptions concerning alcoholic 
beverages and their effects on a person. In the areas of general alcohol infor- 
mation, there has been some slight change since the baseline survey. Table 21 
lists a number of questions about alcohol which were asked on the household sur- 

veys. There were five which changed significantly. The respondents scored sig- 
nificantly poorer on question '•" (p •. 01) but they did improve significantly on 

questions "d", "f", "g", and "i". Note, however, that even with the improve- 
ment, less than half were able to correctly answer "g" and "i". Thus more than 
half still believe (mistakenly) that black coffee will sober a person and that a per- 
son used to drinking can drink more without becoming drunk. 

A series of questions dealing with a variety of methods for reducing the 
drinking driving problem were asked. These eight questions are shown in Table 
22 with the results of the baseline and the 1974 surveys. Note that in the first 
four questions there was very little cha•Ne in the "not effective" column though 
there was some shifting between "fairly effective" and "very effective. " In the 
last four questions however, a more pronounced change is visible with alcohol 
education courses, random road checks, and sickness pills gaining popularity 
while anti-starting devices lost favor. 

The best liked methods in both surveys were greater police enforcement 
of drunk driving laws and more severe penalties for drunken drivers, followed by 
special education courses, random police checks, improved treatment services, 
and public information campaign. The least popular methods were the sickness 
pill and the anti-starting device. 

The respondents were asked to describe how often they drive after having 
anything to drink. In 1971, 24.8% said often or occasionally compared with 19.0% 
in 1974, which is a significant reduction at the 05% confidence level. This is •n en- 

couragi.ng sign that people are becoming more aware of the risks of driving after 
drinking, whether they feel the risks to be risks of accidents or risks of arrests, 
though, of course, "self reporting" replies can be misleading. Table 23 shows 
the distribution of answers to this question. 

Table 24 lists four questions dealing with the perceived risks of certain 
things happening to the respondents after dri•ing too much. There of the questions 
deal with the chances of committing a moving traffic violation, being involved in an 
automobile accident, and being involved in a serious or fatal automobile accident. 
All three show significant increases in the perceived risks associated with the three 
events. The fourth question deals with the chances of being stopped by the police. 
The perceived risk was higher on the fourth survey but not significantly so. It ap- 
pears that in general the respondents think that if they drive after drinking too 
much, the chance of being involved in accidents or committing moving traffic viola- 
tions is much greater than the chance of being stopped by the police. Apparently 
the perceived risk of aPprehension hasn'tgone up among the general population, 
though the perceived risk of committing a driver "error" or being involved in an 

accident has increased. 
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True 

Wrlle 

False 

True 

False 

False 

False 

True 

False 

False 

TABLE 21 

Baseline Survey 
Correct 

A yotmger person .just stn rting to drink will 
get drunk faster l,lmn an ohler person on the 

same amount of liquor. 68.0% 

Do A person drinki•g on an empty stomach will 
get drunk faster on the same number of 
drinks than a person wl•o has eaten something. 93.6% 

Co ffa 1)ersonuses a mixer, like soda water, 
•/liquor, he can (lri•fl¢ more without getting 
drunk than if he dra• liquor straight. 52.4% 

d. A small person will get (irunl• faster than a 

large person on the same ntmaber of drinks. 44.0% 

e. A person who has had one drink should not 
be allowed to drive an automobile. 76.0% 

IS a person sticks to the same kind of drink 
he is less likely to get dru•d• than if he mixes 
different kinds of drinks like beer, whis'key, 
etc. 45.4% 

 A person who is used to drinking can drink 

more and not become drunk than a person 
who drinks only once in a while. 30.8% 

h. Alcohol will affect a person faster if he's 
under medication like a tranquilizer or 

a ntldep res s a tat. 92.0% 

Strong black coffee is helpful in sobering 
a person up before he drives. 39.6% 

J. Beer is pretty much like a soft drink as 
far as making a person drunk is concerned. 95.8% 

Fourth Survey 
Correct 

62.8% 

53.2% 

55.8% 

77.4% 

51.6% 

43.6% 

92.8% 

46.0% 

95.8% 

Significa nee 

No 

p< .0• 

No 

p <.01 

No 

p <.05 

p <.01 

No 

p <.05 

No 
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TABLE 23 

How often do you drive after having anything to drink ? Would you say often, 
occasionally, hardly ever, or never? 

Often + Ocassionally Hardly Ever or Never 

Baseline Survey (1971) 
Fourth Survey (1974) 

24.8% 75.2% 
19.0% 81.0% 

p <.05 

TABLE 24 

a. If you drive after drinking too much, what do you think the chances are 
of your committing a moving traffic violation? 

Baseline Survey (1971) 
Fourth Survey (1974) 

Better Than Even Chance 

p<.01 

b. If you drive after drinking too much, what are your chances of being 
stopped by the police ? 

Better Than Even Chance 
Baseline Survey (1971) 28.6% 
Fourth Survey (1974) 32.2% 

Not s ignific ant 

c. If you drive after drinking too much, what 
are your chances of being 

involved in an automobile accident? 

Baseline Survey (1971) 
Fourth Survey (1974) 

Better Than Even Chance 

p <.01 

d. If you drive after drinking too much, what are your chances of being 
involved in a serious or fatal automobile accident? 

Baseline Survey (1971) 
Fourth Survey (1974) 

Better Than Even Chance 
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BENEFIT/COST ANALYSIS 

Societal Costs in Fairfax 

In order to qualify as a completely successful undertaking, the Fairfax 
ASAP project will not only have to produce a measurable improvement in traf- 
fic crash data but such quontifiedbenefits will hove to outweigh the cost of pro- 
ducing them. Since the ASAP is a new and completely federally funded project, 
its costs are easily identified. (The 1971 start-up costs are evenly distributed 
over the three-year period. 

CY 1972 $796,243. 
CY 1973 858,119. 
CY 1974 880,496 

Total 3 Year Cost $2,534,858. 

Societal costs of motor vehicle crashes computed for the baseline period 
and for the three years of project operations are shown in Table 25. 

1969LI 
1970 L2 
1971L3 
1972L4 
1973L5 
1974IZ 

TABLE 25 

FAIRFAX ASAP SOCIETAL COSTS OF AUTO CRASHES 

Year Fatalities Injuries Property Damage Crashes 

1969 60 4,165 i0,331 
1970 63 4,465 ii, 519 
1971 100 4,756 12,501 

1972 85 4,795 13,850 
1973 78 5,032 14,511 
1974 63 4,899 13,904 

SOCIETAL COSTS FOP, EACH YEAR 

=60 x ($201,000) + 4,165 x ($7,300) + 10,331 x ($300) 
63 x ($201,000) + 4,465 x ($7,300) + 11,519 x ($300) 
i00 x ($201,000) + 4,765 x ($7,300) + 12,501 x ($300 
85 x ($201,000) + 4,795 x ($7,300) + 13,850 x ($300) 

$45,563,800 
$48,713,200 
$58,569,100 

$56,243,000 
78 X ($201,000) + 5,032 X ($7,300) + 14,511 X ($300) $56,764,900 

=63X ($201,000) +4,899X (7,300) + 13,904X ($300) =$52,596,900 
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One of the most simple methods of benefit/cost analysis is a calculation 
of the '•reak-even" rate. The break-even rate is computed as the ratio of ben- 
efits to costs necessary to effect a "break-even" point. Using 1969, 1970, and 
1971 data (which reduces the signficance of the extraordinary high fatality figure 
of 1971) to estimate the break-even point for 1972, 1973, and 1974 yields the fol- 
lowing figures: 

2,534,858 
Approximate ASA1 • Costs 0. 0166 

152,846, I00 

Thus the ASAP in the three-year (1972-1974) period would have to achieve 
a reduction in total accident costs of 1.66% to "break-even" in the business sense. 
In fact, however, it was found that total accident costs increased slightly in 1972- 
1974 over the 1969-1971 period. Costs for the latter were $153 million while the 
total 1972-1974 costs were $166 million; a cost increase of some $13 million. 

Break-even analysis, however, does not account for the increases in acci- 
dent exposure that occurred in the 1972-1974 period. Hence, even though overall 
costs were greater during the ASAP period than during the baseline period, it is 
possible that accident costs were less than otherwise would have been expected. 
Hence projections of expected accident figures based on the 1962-1971 crash 
trends, shown in the first section of this report, should be used in estimating 
accident costs and program benefits, if any, from the Fairfax ASAP. 

Table 26 shows estimated societal costs of traffic crashes in Fairfax 
based upon projections made from the linear regression model of sectidn one. 

TABLE 26 

ESTIMATED FAIRFAX SOCIETAL COSTS BASED ON LINEAR 
REGRESSION "MODEL 

1972 -=86x ($201'000) +5,216 ($7,300) + 13,236 x ($300) $59,333,600 
L4 

1973 
L5 

1974L6 
90 x ($201,000)+ 5,569 ($7,300) + 14,237 x ($300) $63,914,800 

89x ($201,000) + 5,481 ($7,300) + 14,097 x ($300)=62,129,400 

It can be seen from the data in Table 26 that projected 1972-1974 costs 
in Fairfax, based on the ten-year trend, would be over $185 million if that trend 
were uninterrupted. 

If, in fact, it can be demonstrated that reductions in traffic crashes are 
attributable tothe Fairfax ASAP project, then savings in societal costs to the 
community are approximately $19 millibn. Unfortunately, it is not possible to 
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attribute the full $19 million to ASAP. Since few of the reductions in crashes 
were statistically significant it is not possible to demonstrate a positive benefit/ 
cost ratio for any year except 1974. For example, the fi•tre $59,333,600 for 
1972 was based on a projection at the 95% confidence interval; that projection of 
course covered a range of possible results, not just a single point. Using the 
same calculations shown in Table 2G for the lower and upper limits of the pro- 
jected range shows that the 1972 projected, cost could have fallen anywhere be- 
tween $50,913,700 and $67,010,900 at the 95% level. Thus no definite benefit 
can be demonstrated even though the actual cost of $56 million was in the lower 
end of the range. The 1973 actual costs of $56 million also fell within the pro- 
jected range of $54 million to $71 million. Only in 1974 did the actual cost fall 
below the projected range at $52,596,900 actual compared to $53,629,900 at the 
lower end of the range. Thus at least a $1 million decrease was seen in 1974 
through the decrease in previous years is not significant. 

When the three-year analysis figures are used rather than the annual pro- 
jections the benefit/cost analysis is much more promising. The three-year total 
societal cost in the ASAP area was $165,605,000. The projected cost based on the 
three-year period projections was $195,422,300 with a range at the 95% confidence 
interval of $169,766,300 to $221,071,300. Clearly then there was a significant ben- 
efit from the program of at least $4,161,300 at the 95% level and as much as $29,817,300 
if the actual projection is used. With actual project costs of $2.53 million the benefits 
would exceed the costs of the program by at least 1.6 to 1 and by as much as 12 to 1. 

Societal Costs in Control Communi W 

Societal costs of motor vehicle crashes in Fairfax must be tested against 
trends in s. ocietal costs of crashes in a matched control community to provide 
indications of the impact of ASAP on the overall crash picture. 

Societal costs of auto crashes in Henrico County are shown in Table 27. 

TABLE 27 

HENRICO COUNTY SOCIETAL COSTS OF AUTO CRASHES 

Year Fatalities Injuries Property Damage Crashes 

1969 26 1,301 2,476 
1970 26 1,313 2,668 
1971 17 1,395 3,106 

1972 25 1,594 3,445 
1973 22 1,503 3,555 
1974 40 1,545 3,321 



1969 
L1 

1970L2 
1971 L3 

1972L4 
1973L5 
1974 

L6 

SOCIETAL COSTS FOR EACH YEAR 
26 x ($201,000) + 1,301 x ($7,300) + 2,476 ($300) $15,466,100 

26 x ($201,000) + 1,313 x ($7,300) + 2,668 ($300) $15,611,300 

17 x ($201,000) + 1,395 x ($7,300) + 3,106 ($300) $14,532,300 

25 x ($201,000) + 1,594 ($7,300) + 3,445 ($300) $17,694,700 

22 x ($201,000) + 1,503 x ($7,300) + 3,555 ($300) $16,460,400 

40 x ($201,000) + 1,545 x ($7,300) + 3,321 ($300) $20,314,800 

It can be seen from Table 27 that while the trend in societal costs of 
crashes in Henrico is upward, the rate of increase is much more modest than 
in Fairfax, and it may be seen that in two years of the five for which data were 
obtained, costs actually declined over year earlier levels. Total societal costs 
for the years 1972 to 1974 were over $54 million. 

Table 28, again using the linear regression model of section one, shows 
the estimated societal costs of motor vehicle crashes in Henrico for 1972 197,4 
based on prior crash trends. 

TABLE 28 

ESTIMATED HENRICO COUNTY SOCIETAL COSTS BASED ON LINEAR 
REGRESSION MODE L 

1972 
L4 

1973 
L5 

1974- 
L6 

=24 x ($201,000) + 1,491 x ($7,300) + 3,069($300) $16,629,000 

=24x ($201,000) + 1,590 x 
($7,300i + 3,253 ($300)= $17,406,900 

24 x ($201,000) + 1,633 x ($7,300) 3,331 ($300) $17,744,200 

The actual costs of $54 million exceeded the $51.7 million total annual pro- 
]ections and far exceeded the $43 million lower end of the three-year projection. 
Thus no significant cost benefit was evident at the control site. 

Figures 7 and 8 show the yearly actual and projected costs graphically. 
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APPENDIX A :• 
• 

EFFECTS OF THE ENERGY SHORTAGE ON 1974 CRASH DATA 

One of the most troublesome confounding factors in evalusting the ASAP 

program in 1974 is the effect that the energy shortage might have had on the crash 

rates. Unfortunately no compensation could be made for these effects in the Fair- 

fax area simply because no justifiable formula could be devised. 

The most obvious effect a reduction in the number of miles driven 

is compensated for automatically by the statistics in the report which use vehicle 

miles traveled as the variable. However, the other obvious factor, the national 

55 mph speed limit, has not been compensated for. Though the lowered speed 

limit would obviously have an effect on crash rates, and especially on the severity 

of accidents, no formula could be devised to quantify that effect so that it could 

be considered in the data. 

It was thought at one .•.me that a less obvious result of the energy 

shortage, a shift in day/night driving patterns, might be a factor in the ASAP 

area. However, further checking indicated that the apparent shift was only an 

aberration at one traffic count station while most of the ASAP area showed no 

significa rt change. Though revised crash projections were made to compensate 

for this apparent shift, these were abandoned when the shift was found to be 

unique in the one count station. It is possible that the shift was nevertheless 

significant, but it was not quantifiable, and thus could not be used. 
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APPENDIX B 

FAIRFAX ASAP AREA POPULATION 

(Fairfax County, Fairfax City, Falls Church, Vienna, Herndon) 

Sources: 

1962 304,021 
1963 340,766 
1964 360,587. 
1965 356,146 
1966 376,149 
1967 419,446 
1968 453,396 
1969 475,074 
1970 487,763 
1971 530,527 
1972 535,872 
1973 567,172 
1974 589,011 

1960-64 Statistical Abstract of Va. 1966 
1965-69 Bureau of Population and Ecnom[c Research, U. Va. 
1970 1970 Census; Commonwealth of Virginia; Virginia Department of Highways 

1971-73 Planning Departments, Fairfax County and Fairfax City. Falls 
Church 1971 data are same as 1970 census. 

1974 Statistics Department, Fairfax County. 
Fairfax City and Falls Church. 

Planning Departments 

FAIRFAX ASAP AREA MOTOR VEHICLE REGISTRATIONS. 

Sources: 

1962 109,463 
1963 121,682 
1964 132,776 
1965 146,092 
1966 156,353 
1967 177,359 
1968 191,649 
1969 211,478 
1970 224,016 
1971 250,010 
1972 277,339 
1973 294,098 
1974 322,624 

Fairfax County; Mr. Ray Birch, Division of Finance Fairfax County, 1962-1973. 

1974 Miss Ann Davis, Div. of Finance. 
Fairfax City; Mrs. Frances Cox, City of Fairfax, 1968-1974; 1962-1967 estimated 
by VH& TRC. 
Falls Church; Mr. Eckert, city of Falls Church, 1962-1971; 1972 data estimated 
by VH&TRC, 1974 Falls Church Treasurers Office. 
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Appendix B (Continued) 

FAIRFAX ASAP AREA ANNUAL VEHICLE MILES OF TRAVEL 
(ooo, ooo) 

1957 688.7 
1958 703.9 
1959 789.1 
1960 785.8 
1961 859.3 
1962 993.7 
1963 1,134.1 
1964 1,254.5 
1965 1,710.5 
1966 1,859.4 
1967 1,954.0 
1968 2,117.1 
1969 2,392.7 
1970 2,461.6 
1971 2,716.6 
1972 3,036.8 
1973 3,272.8 
1974 3,239.9 

Source; 

Traffic and Safety Division, V irginia Department of Highways 

HENRICO COUNTY POPULATION 
1962 124,743 
1963 128,445 
1964 132,147 
1965 135,849 
1966 139,551 
1967 143,253 
1968 146,955 
1969 150,651 
1970 154,364 
1971 158,066 
1972 161,768 
1973 165,470 
1974 183,118 

Source: 

1960-1970 Census Dat,•. 1962-69 data are interpolated from the Census data; 
1971-73 are extrapolated from 1970. 1974 Mr. Winter, Office of Advanced 
Planning, Henrico County. 



Appendix B (Continued) 

HENRICO COUNTY ANNUAL VEHICLE MILES OF TRAVEL 
(000,000) 

1957 428.1 
1958 447.0 
1959 472.8 
1960 487.9 
1961 508.1 
1962 530.2 
1963 556.4 
1964 585.4 
1965 606.7 
1966 659.1 
1967 733.6 
1968 800.9 
1969 881.8 
1970 932.4 
1971 1,022.7 
1972 1,085.0 
1973 1,160.5 
1974 1,192.3 

Source: 

Traffic and Safety Division, Virginia Department of Highways 

HENRICO COUNTY MOTOR VEHICLE REGISTRATIONS 
(Rounded to Nearest i00) 

1962 54,000 
1963 57,000 
1964 60,000 
1965 65,000 
1966 70,000 
1967 75,000 
1968 81,000 
1969 85,000 
1970 90,000 
1971 96,000 
1972 104,000 
1973 111,000 
1974 118, 5O0 

.Source: 

Mr. Dotson, County of Itenrico, 1962-1971.. 1972 data estimated by 
VH&TRC. Mr. Carroll, County of Henrico, 1974. 
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" APPENDIX C 

FAIRFAX •FATAL CRASHES AS A FUNCTION OF MILLION VEHICLE MILES OF TRAVEL 

LI N EAR R E G R E S S I O N AN AL Y S I S 

THE REGRESSION EQUATION IS: 
Y 18. 1492 + 2.$3569E-S2 X 

STATISTICS OF THE S A H P L E 

.852767 

.63 

.76 

727212 

[DEFFICIENT 0Y CO•RF_.LATIO:.I 

THERE I S A 

8. iD5 PROBABILITY TH.•2• AN R OF 

•J. Ol PKOBABILITY THAT A[• E 0F 

•EFFICIEiqT 0F DZTEFCiI[JATIO:J 

I,/ILL OCCUR RA:JD0:ILY 

I.,'ILL OCCUR R•-•-IDOt.'.LV 

ST'ANDf•ED ERROR 0Y ESTI:.."ATE 05 THE POPULATI0.: 

EO YOU. I.:AiJT A FULL PP.!:ITOUT 07t PT,DjECTI3:•$ 9"L'." 
I=I:ULL P•II•T, C:•.---0JECTIO"S• 2:5TOP 
?! 
I.".tDEP•.•D-Z..:T VAI-'.IA.SLE (:[) 

i'.l EI£ 1359, 
STfaNDARD DEVI.ATI0:; 5.•._5, 79(- 

7. 75 629 

DEP"--,[DE,•IT VARIA'.-LE (Y) DATA: 
H E ;•.",i 56 
STIC•Df-.LD LZVI:%?I0..• IZ'., L554 

S.E.P. 5T/•Z,iDAF:D ZKF.0R 0F K'!Y P01:•T 0:• .--,EGF-.ES•I3:• 

X-ACTUAL Y-ACTUf:L Y-FOR (.-';- Y)/Y F3 :./ACT 
993. 7 36 3-3. 3779 S 6• i < •.T; g. /:. 5z• 12 

1134. lt7 41.236 1297 .•773C1 

1254.5 47 43. (869 •758 95957• 3. (9,925 

171•-5 51 52. 9697 -.Z372 1. £9.•62 2. 5zl• 17 

1859.4 56 56.• -.SC•il I. 

1954 55 57. 9•£6 %5G• I. 

2117. 6¢J 61. 2z•6Z -.C2• i. 

21161. 6 59 £3. 2597 1357 I. 

2716. 6 9• 73. 4557 2253 .• ( 119 gl. 51g]5 

P R 0 J E C T O N S 

95 PCT. C01•FIDEI4CE I•TERVAL PROJECTI0?I + 0P. 2 STA[IDAKD •'-•-"'•S 

l•kl DEPEN DENT 
VAn I ABL E. Pn0JECTI0[I 95 PCT. CONFIDE'•CE I:ITERVAL 

3£136.3 79.969 6•. 6168 99.3212 
3272,8 84.7732 64.2293 1•35. 317 
3239'9 84. 1f335 63. 7347 194.472 
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FAIRFAX FATALITIES AS A FUNCTION OF MILLION VEIIICLE MILES OF TRAVEL 

LI N EAR R EG R ES S I O N AN AL Y S I S 

THE REGRESSION EOUATION IS: 
Y 27. 1795 + 1.92112E-22 X 

STATISTICS OF 

00EFFICIEi']T OF CORRF.LATION 

THERE S A 

T H E S A t.l P L E 

755612 

Z. 05 PROE;ABILITY T;-ik•,• AN R OF 

•5. CJl PP,0DABILITY THAT AN R OF 

.63 

.76 

:'.,'ILL 0 CCU[q 

UILL OCCUR 

OOEFFICIEiJT OF DETER:IIH,qTI0]7 57•95 
Ki'AI•E/,'iD ET.:?:0.•: 0• ESTI.'-IAT•A 0Y THE P3FcULATIO]i 

U:ASSOC SU:.] 3} sQUARES= 3(5.355 
TgTAL SUii 0 } _•-<'UA:'--.ES: _°..2• 1C. 9 
T-STATISTIC= 3. 2C!79 BEG. 0Y 

S.E. r•, SqYr.;DARD EN:ROR OF AiJ'f POI:,:T 0:1 .•vn:iZgS:3::.-,• ,_.;.' 

;,,-ACTUAL Y-ACTUAL 
993. 7 z;3 

Y-?0X (A-F)/F ?O:-•/,-.C? S. Z. :•. 

ZI6. •697 135(. I. IE.<74 

Z;3, 9669 1•3£ 37zlz:7;9 5. 

51,•799 11 lg Z99(4"{ 4. •,q772 

65.E402 $174 I. 

62.9.998 Z333 .9(-777. z; 3. 27391 

64. 718• -.;il I. <;I l.C2 3. 

(7.8515 -.3421 I. Cz;SZ7 S. 52•14 

73. ISZ•( 179C 1. 

7•.4697 1SZ:l 1. 

79.36•(, .$599 

113z:. 56 

125z;. 5 57 

1716.5 59 

859. a 65 

1954 6:• 

2117. 65 

2392. 60 

2z161. 6 63 

2716.6 

P [t 0 J E C T I 0 N S 

95 PCT. CONFIDI••CE"II,]TEP, VAL PI:{0jECTI0?,I + OR fi ST/i:DARD E:i.KX]RS 

IN DEPEU] DE,'] T 
VARIABLE PROJECTION 95 PCT. CONFID•']CE I'.'ITERVAL 

3G36.8 85.52 59. 6765 1. 
3272.8 90. £I538 62. 6132 7. z•9/4 
3239.9 89. z1218 62.2 lZ:Z; I(. 629 



FAIRFAX INJURY CRASHES AS A FUNCTION OF HILLION VEHICLE MILES OF TRAVEL 

L I N EA R R E G R E S S 0 H AN AL Y S I S 

THE REGHESSI0,."] E.•UATI0:.] IS: 
Y 461, 141 + 1.$6615 X 

STATISTICS OF THE SAMPLE 

COEFFICIENT OF CORRELATION .989694 

THERE IS A 

•.•5 PROBABILITY THP£-J A/J R OF .63 IdlLL OCCUR 

•.01 PROBABILITY THAT •'.] A 01 .76 UILL 0CCUF. •^::DO:"IL'•'. 

ODEFFICIEI•T O]:" DETEFI.II[]ATI0:[ .979z;9tl 
S'FANDAFiD ERROE 0F ESTII.IA','E •.: T)[: POPULATI0:J 9•, 539( 

DO YOU UA>]7 A FULL PP.I:ITOUT 0R P>10JZCTI0 JS 0•I.V 

?I 
IHDEP•-IDE?}T VAKIAELE ()() DATA: 

:,IE/O• 1359. 3£ 
STY£,]DAED DEVIATi0:] 5'3•. 79{ 

LGPE•4DZ>.•T VA>IIA3LE (") D."'..TA: 

ST.S>•DAP.D .LZVi.ATI9" C3•4. 234 

5. E.P. ST.•DAT<D ERA02 0}: :'t[':" ;:3i;;'.; 0•i 2EG2Z.qE!3" LI:;Z 

}'.-ACTUAL ":-ACTUAL v-}0R (A- •)/• •07./•.•" = 

993-.7 z:44 15Z3. 5,:; 

1134. 1663 167,7.26 -..',;2;zi",. ""•:;37 ."'->:. 027 

1254.5 1970 179,3. 63 9997 9<:'[,316 z•.4. ?.'_;A' ( 

-171•.5 2212; 2284.79 -.C323 I. :1333zi 31. 5235 

185•.4 2359 2a43 5/4 3z;6 1..:;3:•:•4 3:7 z: 

1954 2525 2544.4 

2117.1 2315 2713,29 ,3355 .965645 

2392. 291 6 3•Jl 1.4,3 -.3313 1." .%274 z;2. -996 

2461. 6 3151 

2716 6 3374 3357.45 •,:,, 9 .995g94 

PROJECT I 0 •I] S 

95 PCT. CONFIDENCE I]•ITER•:AL PROJECTION + OR 2 STDj,IDA•D 

IN DEP •'• DEHT 
VARIABLE 

3fl36.8 
3272.8 
3239;9 

PROJECTIOJ 95 PCT. C0!.IFIDF..JCE I:J 

3698.33 3.159.33 393;J. 27 

395•,44 3696.26 42Z4. 62 
3915.36 3663.34 4167.39 

An 



,.-,xu..•,•,.•,.Lz DAMAGE CRASHES AS A FUNCTION OF MILLION MILES 

LI N EA R RE G R E S S I O N AN AL Y S I S 

TfIE REGRESSI0hl EOUATIOH IS: 
Y 3/46.5 + 4. fi•,426 X 

STATISTICS THE S A H P L E 

972766 

63 

.76 

UgEFFICIF."IT OF CORRELATION 

THERE IS .A 

Z-[•5" PROBABILITY THAN A/• R 0F 

•.ZI PROBABILITY THAT A•g R OF 

GOEFYICIE•IT OF DETEP£."IIATI0'.J 

UILL OCCUR P,•D0:.iLY 

UILL OCCUR RANDOHL 

STANDARD }<X•10R 0F ESTI)."ATE 0Y THE POPULATI3N 

tI.,•ASSOC SU:.I 0Y S0.UARZS: 3. 19034E+[i6 
TOTAL SU,] 0• S•UAZ<ES: 5.939(4E+•7 
T-STATISTIC: I.•793 DES. 05 FP.EEDOH= S 

DO YOU 
I= }ULL Pkl;JT• 
?I 
/,•DEP•S,]DEI.,•T VARIAi•LE (;() DATA: 

!,iE/d• 1359. Sd 
ST/ft.: LA.SD 

I-•PZNDZ:;T VA.RIASLE ('.') 
:.,IE/•.• $23:]. 
ST2f•DA'.ID DEVI.."•TI.];] 256[{. 97 

631 57.] 

S.Z.F. 2T/I'LAEE EF.!!3.--. 3. 7` ;;,•'/ POIi]T 0;; .'.-.E$-ASLS!5[: LI"E 

>[-ACTUAL • YD .•./St C T .-AC•u,-•:, •',- FOX (A-F)/F 
993. 7 /4649 A'SC.fl. • 

1134. 5354 5159. 91 -376 .9(3749 

1254.5 6468 567S. 92 14•5 U7676E 

171•.5 736• 76•6.3 [324 1. ffSSZ; < 

1859 • 77a• r• P7 •65 •6713 

1954 7645 8639.78 1152 1- 13<n12 

2117. •334 9332.22 -.2534 1. fi5•37 

2392. 1•331 1•J499.2 

2z•61. 6 11519 l[•7°L.• • .•,:•671 .937574 

2716. 6 125•;1 11376. /i .5525 

"4". 3(}3 

3:-7. 

29q. 33/; 

199. 723 

2<72. 569 

2] ?- 959 

275- 99 

293. 

• 65 q 37 

PR0 d E C T 0 D S 

95 PCT. CO;•FIDENCE INTERVAL PROJECTION + OR 2 STA:IDARD 

tN DEP EN DEN T 
UAI:{ ABL E 

3•]36.8 
3272.8 
3239.9 

PROJECTI0?.J 95 PCT. COUFIDI•ICE I)]TZ2Vf• 

13235.5 11665.7 143•5.2 
14237.1 1"257•.7 159•3.5 
14•97o5 124•5. 3 15749. 7 



HENRIC0 FATAL CRASHES AS A FUNCTION OF MILLION VEHICLE MILES OF 

LINEAR REGRESSION 

THE REGRESSION EQUATION 
y .c,. 838 

AN AL Y 5 I S 

8. 01988E-03 X 

TRAV E L 

STATISTICS 0 F T H E 5 AM P L E 

296837 

63 

.76 

8.81121E-•2 

00EFFICILNT OF CORRELATION 

THERE IS A 

@.I•5 PROBABILITY THAN AN R OF 

•,•1 PROBABILITY THAT AH R 0F 

•EFFICI•NT 0F DETERMINATION 

WILL OCCUR RANDOMLY 

•ILL OCCUR R.•NDOMLY 

STANDARD ERROR OF ESTIMATE OF THE POPLU, ATION 

iNASSOC SUM 0F SQUARES- 176.997 
TOTAL SUM OF SQUARES" 194. 
T-STATISTIC= .879209 DEG. OF FREEDOM" 

DO YOU W;hNT A FULL PRINTOUT 0R PROJECTION5 ONLY 
I=FULL PRINT, 8=PROjECTIONS, 2mSTOP PROGR;•M 
?I 
•DEPENDL2T VARIABLE (X) DATAt 

ME•N 73•.92 
STANDARD DEVIATION 171-888 

I•PENDENT VARIABLE (Y) DATA: 
MEaN |8.7 
STANDARD DEVIATION 4.64399 

4. 70369 

P R O j E C T I O N S 

95 PCT. CONFIDENCE INTERVAL PROJECTION + 0R 2 STANDARD ERRORS 

•NDEPEN DEN T 
VAR I ABL E 

1160,5 
1193•2 

PROJECTION 95 PCT. CONFIDENCE INTERVAL 

EI.5397 9. 74668 33.3327 
22. 1452 9* 54493 34. 7454 
22, 4074 9. 42774 35,387 

AI0 

X'A•TUAL 
530, 2 

556-4 

585,4 

606.7 

659- 

733.6 

600,9 

881,8 

932.4 

1022,7 

Y-ACTUAL Y-FOR (A-F)/F FOR/ACT S.E.P. 
18 17. 091•3 0532 949458 2. 35895 

12 17o3884 -. 3064 |.4417 2- 17868 

14 17,5329 -.2.016 1,25235 !.99359 

17 17, 7038 -.039S 1,Z414 1.86986 

28 18,-1•4 ,5449 ,647286 1. 62531 

18 18.7215 -,Z386 1,84ZZ8 1,48764 

19 19•2612 -,•136 1,Z1375 1, 61862 

22 19.91 1@49 ,9Z5•2 2. •2647 

23 2Z,3158 1321 ,883298 2,36433 

16 El •4 -, 2396 l, 315 3, Z4•95 

$.E.P. STANDARD ERROR OF ANY POINT ON REGRESSION LINE 



HENRIC0 FATALITIES AS A FUNCTION OF MILLION VEHICLE MILES 

LINEAR REGRESSION ANALYSIS 

7HE REGRESSION EQU•TION 
Y 18. 9241 + 4, 34502E-03 X 

•,•, 

0F TRAVEL 

STAT I S T I C S 0 F 

00EFFICIENT OF COtRBFELATION 

'II-IERE IS A- 

0-05 FROBABILITY THAM All R 0Y 

B, 01 PR01•ABILI'I'Y THAT AN R OF 

THE SAMPLE 

14619 

.63 

.76 

WILL OCCUR -RANDOMLY 

WILL OCCUR •NDOMLY 

COEFFICIENT 0F DETERMINATION 2.13714E-•2 
STANDARD ERROR OF ESTIMATE OF THE POPULATION 

U•ASSOC SUM 0Y SQUARES= 229.88 
TOTAL SUM 0F S•UARES= 23z1.9 
T-STATISTIC= .4•7977 DEC. OF FREEDOM= 8 

DO YOU %;ANT A FULL PRINTOUT 0R PROJECTIONS ONLY 
I-FULL PRINT, H=PROJECTIONS, 2=STOP PROGRAM 

?•D! 
INDEPII2•D•T VARIABLE (X) DATA= 

HEAN 73•.92 
STANDARD DEVIATION 171.888 

5. 1a882 

VARIABLE (Y) DATA• 
ME•N 22- 
STA,WDARD DEVIATt0N 

5.36•51 

S,E,P, STAND.'•RD ERROR OF •NY POINT ON REGRESSION LINE 

X-ACTUAL Y-ACTUAL Y-FOR (A- F)/F FOR/ACT S.E.P. 
530,2 21 21,2279 -.0108 1-01•]85 2, 6$835 

556.4 17 21.3417 -,2035 1.25539 2.48291 

585.4 15 21.4677 --3013 I,•31 18 2.27198 

6•6,7 25 21- 5603 1595 .862•1 2. 13996 

659. 31 21,7879 -4228 7•837 1.85•7 

733•6 19 2•. I16 =. 14•8 I. 16377 1.69537 

800.9 24 22.40• 0712 9335•3 I. 84•64 

881.8 26 22.7556 1•25 .875214 2, 3•945 

932.• 26 22,975l• 1316 ,883671 2.69449 

1022.7 17 23.3678 -.2726 1.37•58 3.•747 

PROJECTIONS 

95 PCT. CONFIDENCE lhlTERVt'd. PROJECTION + OR 2 STANDARD ERRORS 

IN DEPI• DEN r 
VAR I ABL E 

1085 
1160.5 
1192.3 

PR0dECT•0N 95 PCT• CONFID•JCE !NTERV•J• 

23.6385 l•-1987 37. Z78fi 
23.9665 9.6068 38- 3263 
24. 1047 9- 32469 38.88•7 



HENRIC0 INJURY CRASHES AS A FUNCTION OF MILLION VEHICLE MILES OF TRAVEL 

LI N E A R R E G R E S S I O N A N A L Y S I S 

•{E REGHESSION EQUATION •£• 

STAT I S T X C S OF THE SAMPLE 

THERE ! S A 

0.8'5 PROBABILITY THiL'• AN R 0F ,63 

f•,•l PROBABILITY THAT AN R 0F .76 

WILL OCCUR RANDOMLY 

WILL OCCUR RP,NDOMLY 

COEFFICIENT OF DETERHINATION. .93z4862 
STANDARD ERROR OF ESTIMATE OF THE POPULATION 44,7448 

[NASSOC SUM OF SQUARES= 16(518,5 
•DTAL SUM OF S•UARES" 2z45877. 
T-STATiSTIC= IZ.7153 DEG. OF FREEDOM,= 8 

DO YOU WANT A FULL PRINTOUT OR PROJECTIONS ONLY 
I=FULL PRINT, •=PROJECTi0:qS, $=STOP PROGRAM 
?I 
•DEP•D•T VARIABLE (X) DAT• 

ME• 73S, 92 
ST•DAED D•V:AT:0N 171.888 

•PENDENT VARIABLE (Y) DATA• 
MEAN 72g• 
STANDARD D•VIATIGN 165.267 

S,E.P. STANDARD ERROR OF ANY POINT ON REGRESSION LINE 

X-ACTUAL Y-ACTUAL Y-FOR (A-F)/F FOR/ACT S.E.P. 
530.2 469 542, z•8 -. 1355 1- 15667 22.44 

556.4 527 566.84 -.07B3 1.0756 20.7251 

585.4 623 593° 893 @49 953 3/4 I8.9 644 

606.7 632 613. 696 0299 970896 7. 7874 

659.1 740 .662.32.5 .1|72 .895034 15.4611 

733-6 7,55 731. 592 .0319 .968996 14. 1514 

800.9 80@ 79/4. !64 .0073 .9927Z5 15.3975 

88|.8 875 869. 381 .01•64 o993578 19- 2772, 

932.4 886 916.426 -.@333 1,03434 22,4912 

1022.7 984 1Z•0.38 -.0164 1.01665 29.0837 

P R O J E C T I O N S 

95 PCT. CONFIDENCE INTEP•VAL PROJECTION + OR- 2 STANDARD ERRORS 

IN DEP EN DF_.2g T 
VAn I ABL E PROJECT I 0N 95 PCT. CONFIDENCE INTERVAL 

A]2 

|•85 1058.31 946. i22 1170.4,9 
1160-5 1128-5 1008.6Z• 121=8.36 
1192;3 1158o07 11•34.7 1281. ZlZ• 



:•,• .-.•:•.L.. D?•AGE CRASHES AS A FUNCTION OF MILLION MILES 

LINEAR REGRESSION 

%HE REGRESSION EQUATION IS: 
Y 424. 

AN AL Y S I S 

2°43747 X 

0F TRAVEL 

STATISTICS OF 

COEFFICIENT OF CORRELATION 

THE SAMPLE 

93]4173 

THERE IS A 

Z,[•5 PROBABILITY THAN •N R OF ,63 

8. Zl PROBABILITY THAT •N R OF .76 

COEFFICIENT OF DETEP241NATI0•'•' .872678 
STANDARD ERROR OF ESTIMATE 0F THE POPULATION 

LNASSOC SUM OF S•UARE5= 23.•5H4. 
TOTAL SUH OF SQUARES= 
T-STATIS.TIC= 7.4•492 DE0. OF FREEDOM= 

WILL 0C•UR P•-•NDOMLY 

WILL OCCUR FL•NDOMLY 

169. 7/4 

DO YOU I'fANT A FULL PRINTOUT OR PROJECTIOt•S 0:4LY 
I=FULL PRINT• 0=PROJECTI0[4S• 2=STOP PROGRAM 
?! 
INDEP•4DENT VARIABLE (X) DATA: 

ME• 73$.92 
ST•.•DARD DEVIATI0f$ 171.gZ8 

DEP•ND•T VARIABLE (Y) DATA: 
MEaN 2•Z5.9 
STANDARD DEVIATI0t4 •48-•95 

S,E,P, .STanDARD ERROR 0Z •'•': POINT 0N REGRESSION LINE 

X-ACTUAL Y-ACTUAL Y-FOR (A-F)/F FO RYACT S.E.P. 
538.2 163z4 1716. 65 -. Z482 I. g5Z58 85. 1265 

556.4 17Z4 178•,51 --•3 I,Z•9 78,6211 

585,4 1946 1851,2 ,•512 ,9512S4 71,942 

6Z6,7 2•75 1903. l• ,89Z3 917165 67,4768 

659- 2268 283Z. 84 128 -8986•2 58. 6521 

733.6 •989 •.43 l@l I. I1233 53. 6558 

8•Z,9 22ZI 2376' 47 -,Z739 I.•7973 58.h1•5 

88]-8 2476 2573,67 -,Z38 •, Z3945 73, 12•5 

932.• 2668 2697. -.Z1Z8 I-Zl•7 85. 32Z8 

•22.7 3•Z6 2917. .8647 .939•84 11•.826 

P R O J E C T O N S 

95 PCT, CONFIDENCE INTERVAL PROJECTION + 0R 2 STf•kJDARD ERRORS 

VAR I AI3L E 

1885 
1160..5 
1192.3 

PROJECTION 95 PCT. CONFIDENCE INTERVAL 

3068,96 2643.39 3494.53 
3252.99 2798.29 3707. 69 
333Z.5 28 62.49 3798.51 

ruNE A] 3 



L I 

APPENDIX D 
FAiRFAX FATAL CRASHES AS A FUN'J'I/ION 0F MILLION VEHICLE 

MILES OF TRAVEL FOR THP,.EE YEAR PERIODS 

,N E A R R E G R E S S I O N AN AL Y S I S 

THE REGllESSION EQUATION IS: 
Y 3•. 9594 + 2. 89598E-@2 

S T A T I S T I C S 0 i' T H E S A M P L E 

COEFFICIENT .0F CORRELATION 

T}fEqE IS A 

•.@5 PII0•JABILITY TII&N AN .R 0• 

PROBABILITY THAT AN R 0i; .96 

WILL OCCUR .•IANDCt:v:LY 

WILL OCCUP; RA[JD01'.iLY 

Li,]ASo•.C SUN 0} SQUARES: 4g..•. 54 
"IO'i'AL SUN 0F SQUARES= 12157. 2 
']'-STATISTIC= 9. 35222 DE@o 0Y 

1•3 YOU UANT A PULL PRINT0 
I=YJLL PRINT• •:PI-{0JECTI0 
?1 
•]DZPENDENT VARIALLE (X) DATP,: 

i,] EAN Zt zl S z l. 2 
ST/-•DARD DEV!AT!0;I 

}; REED0,.',I= 3 

DEPEN D£N T 

U'T 0it PROJECTIONS ONLY 
i]S, 2=S'Y0P PROGRAH 

UARIAZLE (Y) DATA: 
iIE.tY] 135. 4 
ST/DJD:%ilD DEVIA7 

22"•2. zl 6 

55.1299 

S.E.P. 

X- A C T U A L 
2131.7 

2638.8 96 94. 

4[]99. I/--t5. 129. 173 

REGRESSION LINE 

(A-F)/Y FOR/ACT S.E.P. 
-. 135 I. 156.£,1 7.85331 

@ 192 9,31 c', • 9 7. F_,..i 6/; 

1225 -':-' o@f•z,•9 5. 2•78 

-.@i IO 1.@1 c,,:• 6. 37°33 

-. ,C,2@ 6 @2..@9 5 9./•558 7 

593@.5 171 173.@53 

757@ 9 2@ • 
• 

212-357 

P },:i 0 J IC C T I 0 N S 

95 PCT. C01'JYIDENCE INTERVAL 

r__,,j DEP 'EN DEI• T 
VAI I Ai3L l:: PRO d EC T ! ON 

9549.5 259.7 64 

PR.0JE.STION + OR 2 STANDARD ERRORS 

°"' 3. t15 

AI4 
296. •77 



FAIRFAX FATALITIES AS A FUNCrflON OF MILLION VEHICLE 
MILES OF TRAVEL FOR TI-IREE YEAR PERIODS 

L I N E A R H E G R E S S I 0 N A N A L Y S I S 

TIE REGRESS 10bJ EQUATIOIJ I S: 
Y 3S.2152 + 2. 65788 E- •,32 .'4 

T H E S A H P L E 

.97693 

.96 

9427:• 6 

UILL OCCU]I D.A2.1D0[,ILY 

OCCUR 

STAi,]DAFID gglR0•{ 0F ESTIt.'IATE 0F TIIE POPULATION 

F;:IEZD0!.i= 3 

UJASSOC SUN 0F SOU,IFIES: 879.[J09 
1DT••L SU•] 0• < SQUAi•ES: 153z13.2 
T-ST(tTIST!C: 7.Z •s•77 DEG. 

22"62.46 

17.113 

D0 YOU L"A•]T A I:ULL PIIlI]T0IJT 0i:;'. PflOJECTIONS 0i•LY 
I=I"ULL PIII[.•T• (3=Pf',0JECTI0I]S., 2=STOP DI:IOGI2AM 
?1 
t,'DZP:;'•jDENT VARIADLE ()() DATA: 

STAS•DARD DEVIATI0[,,] 

9333 

S.,.. P. STAiJDAF•D EN,..0:• OF A!,]Y P0IhlT 

X-AGTUAL Y-AGTUilL Y- 1•0 ]l (A-F)/F 
2131.7 82 96. 2•-J22 

-. lZ•77 

263C.S 1•17 leD3. 351 

4(999. 172 147. 

593E•. 5 194 195. •41 

757•.9 232 239. hziI -.•31 

KEG}]ESS 10:q L 

F0II/ACT S.EoP. 
1.173 ° II.5965 

g125 1. •]196 o ,c.l. 3 6r:; 7 

(-37 3 556f'JS 7 7 (• 

I.U (:j 9 5 ,.'.:J •J 9/J 9 9 499 6 C 

1.•3297 13,9629 

P]] 0 d E C T I 0 N S 

95 PCT. CONFIDENCE INTERUAL 

IN DEPEN DEN T 
VAt+: I AbL E PRO d EC T I 0 

95]£9.5 292. 

Pl:10J•,3TION•- + 0R 2 ST.•',IDARD E ,]•0 '':,.D 

95 PC'F. CO•JFIDIE•]CE I:,JTERVAL 

2 3 • ,:• ,G 3 

A15 
345. 652 



_/.,o A FUlqCTION OF HILLION VEHICLE FAIRFAX INJURY CRASIIES 
H!LES 0F TRAVEL FOR TI-{P,E]!] YEAR PERIODS 

L I N E A I-] R E G 1] -T:" S S I 0 [I A •]•, A L Y •c, I S 

'I]!E I-IE(iilESSI0I,I EQUATI0i'• IS: 
Y 29•I. •95 + i, 0,068 X 

ST A. T I S T ! C S T ]I E S A. M P L E 

03EI"FICIE:',,'.T 0F C0'°'•"W'ATION 99 1954 

T]IEIIE IS A 

G.•5 PIIOGABILITY THAN AN R 0]: ,,S[• 

0. i[]1 I•I{0GALILITY TiIAT Ai'J 1• 0]' 

UILL OCCU •,,. RAN D•'flL 

UILL 0CCU'-',• RA:.,.'. D0..,L 

L)J YOU '.,'/Ai]T A ?-ULL PF,_I:.•TOUT 0ll !:'!•0JLG'I!0bJS 0i,]LY 
1: ].iJLL. ];:'l:; I b] '.£., ,_,n< PTI0 d EC"-',. I 0, •'c., 

,, 
,":,- o Y'Ft0 OF:AM. 

?1 
LJDLF'Zi'J r,];'.'0T VA!21 "•'-'• (:[) i) 

CTAI.]DALID DLLT,,•; I01.• o,-,(.o 

• 
25.2 

S.E.P. STAi'.jDAY-•D EY•Z?0}-2 0, :• ::',2,]': Y:01i,]T 0:4 I?-EGI?Er'SION•-• LI[JE_ 

)[-ACTUAL V-ACTUAL Y-I•0YI (A-Y)/F f0R/ACT S.E.P. 
21ol.7'" 254•:J 2990.,.c•"3 -. 

1513 1. 17S16 •°79.7 °'•.,•. 

4099. 5851 53(;7 •':' 
•,..,, 

.Oo .917379 IS,g f;19 

593:1).5 7d90. 7(:30. .'>:@3 -°,_, 991'"3,:, ,°27, .@'•,, 

7570 9 9441 -q 6 C:,. ::}::.. 2; "' 35,:. £/240.5 336 •.,'"",.. 7 

P ]'l 0 d E C T I 0 •'•'• S 

95 PCT., C0;JI:IDEb]CE Ii,•TERVAL P!:•0JKCTI0)J. + OR 2 STANDAr:'D.. n,,.,.,..,:,.Sr"r"'"r"•-' 

I]• DEP E['] DE:'] T 
PR0dECTION 9 5 Y' (: T C 0 i,! l: I D E?1 C E I [,J T E,:'R V AL 

A]. G 



f'AIRI-'AX PROPERTY DAMAGE CRASHES AS A FUNCTION 
MILES 0F TRAVEL FOR Tt-tREE YEAF, 

0f' MILLION VEHICLE 
PERIODS 

L I N E A R R E G R E S S I O N f\N A L Y S I S 

EOUATION IS: 
Y 1531. 7.,q + z•.... £ 5 3 2 6 ,.,'" 

S T A 'F I S .T I C S 0 F T it •.L S A M P L E 

03EFFICIEI,.]T 0i: C0)2]!ELATi0N 

•,.n. 
IS A 

.99.cd 63 5 

•. ff S PI:I0 i3;-2;31L t TY :.,rILL OCCU2 

U'.,;ASSOC SUH 01: S<!UAF:E c-- n 

u:-::,r..•- 5 7or '50 
T-ST,':•'PI'2,•, ". _'lC: 12.547 Di£G, 0]: .f;:-,:•f%;;O-. : 

" 7 S. /iz,, 

E;<'D .<'u DEiq 7 

IZC27.3 

S0 E0 P, 

2181,7 

mr •,/- 
0F •%',J P01),JT 0;,J RnGRESSi0N 

Y-AC TU,fi]. Y- YO 2 (A- Y / 
7475 8626.27 

-. 
I329 

11465 @7/•7. 3 ff;667 

I:,tE 

:,/ACT 
1.15321 

.937399 

4Z99. 191 o2 17542. /4. [;934 c•., z; '-,"... 5 

593g. 5 24199 2Cg <.4. zi -. f,.;71 6 1. ;d7709 

C z; •;:; C 

7 6.•q. 7 ,•.')4 

,.• fj 

757@. 9 3z1351 33 69"I. 6 •.@ 19 3 9c30979 3 ( C. 6,2 

P r• 0 d 122 0 3" I O N S 

95 PCT C0i"•I?ID::,•,JCE I["JT•:•,,•JA• 

IN DEPEN I. ::•'• T 
VA ]11 ALL E PROJ r" ..C I 0 N 

95Z;9.5 Z•29#;d. 5 

P]-10dEO'FI0{,] + 0ll- 2 STANDAY),D 

95 PCT CO[,3];'IDEIJCE INq E,,\ A,_, 

37 656.3 /,•8 52, f• 
A17 



HENRIr'0 FATAL CRASHES AS A •" .LJr•bx .... 
ON OF •._•,•ION VEt-tlCLE 

MILES OF TiKAVEL I-'0R T]:i]<.[;]L: YEAR PERIODS 

L I N E A • R E G K E S S I 0 !J A N A L Y S I S 

T.'IE •" P FQ :.-.G:<z, SS I ON UATION IS: 
Y 2z:. 35!4 * l, ,'-';32 1E-.@2 X 

S i" A T i S T I C S 0 F T H E S A •,I P L E 

03]EI"I'I<,iENT 0I;' C0t•t•,•ATION -8 '•'1;,7,''.: 

•IEAE S A 

PfI015A]31LITY TI{A:'• AH R 0, • ,$3 WILL 

PROBABILITY THAT AN 

RAN 

COE]"f'IC!ENT 0)' DETI£Ri.!II]ATION <,::I719 
D .".STII]ATE 0T "1:"",•., P0P ':•.,,.•.ATI0:J 7. 87962 

U:Jf'•SSOC SUN 01-. SCUARES: 63. ,3"7'7 
"K)'F;LL 5L;ii 0l: S0_UAiiE.S: /!56 
T-S'T.P, TIS'fiC= 2. 318,2;,q DE{],, 0i; ]'RI2E2;0i',i: 

l]] YOU I,'A:JT A t:ULL PRINTOUT OR P!IOJ]-_;OT!0,:',]S ONLY 
I=};UI..,L PI:;I:JT., 9:Pi"•0JEOT!0NS.• 2:Sfi'J>',R;-;0GRA;,I 
?1 

STskJDz:xi{D DE\.:I:".'I!0N 59.7. 24 

DEP E: DEN T L:-{•,iA3LI:, (Y) DATA: 

STA[,]DARD DEV!A']'I0;,;I ]0.6771 

S. E. :n ST,&•N Df,.I:ID E., RP0R 01;- P2'.]Y POINT Old I•EGRESSI0'.'J LINE 

X- A C TU::•.L Y-ACTUAL Y-?0]t (A-P)/F FOR/ACT 
S/t7.9 /41 48. 65Z•S -. @6@9 I. {;6zi75 

S.E.P. 
oS 39 

1.5 •' 6 o 5 @ zt 6 o ':2 c, ,-; ...d o2 9 °/' 165 z;.13933 

17z.t3.5 zt3 .Q9. 3918 -,, 1295 1. 1/iS65 3 ."• 3 679 

2193. 6 65 55.766f;, 655 .8579/•1 

28,36.9 61 611.9"•q9,,.. 
-, 0613 @(.5°'3<_ 

3. 673 51 

6.49935 

PROd 

95 PET.. 

E C T i 0 N S 

CON }rl DENCE INTEI•tVAL P],10dl CT!0N + Oil- 2 ST•-•'JDARD E]•,I!0 '•,• 

IN DEP EN DE.W T 
\ A:", I ABL E PROJECTION 95 P(:T. CONFIDE,ICE INTERVAL 

3437 .'8 73 58zt5 .,'). $ [, 224 ',.f 24(.'0 



I•'ITNRTC0-.,- FATALT<'IE e• AS A FUNCTION OF HII,LION_ 
MILES 0IF TRAVEL FOR THRfIE YEAR PERI01)S 

L I !J E A 1•1 I-] E G R E S S I 0 [J A • A L Y S I S 

7]-IE ],'EG!•IESSI0i,• EQUATI0i,• IS: 
Y 35.4•J37 + I.36724E-#J2 X 

V E I I C L E 

S T ,'• T I S T I C S 0 1: T H E S A H P L 

03 l.< F]:I O I L;, I T 7o2599 

S. f31 P:20L;A]BILITY THAT ,'::?• R 0F 96 

UII, L 0CCUTi EA•JDOHLV 

WILL 0 CCUF:. ]•A;,] D(3i iLV 

CO'2, YF!C!il,•jT OF Di2;T!;.',-::,I,!t[JATIOIJ .5221,'19 
:A:,•l)•\:.ib EI:I':IOII 01; I:.,UTT.;,-.•F,.. 0 •: Tt-I•, POPULATI0i'J 

I i"2];±flD0[I: 3 

59•7 2Zl 

L I[.JE 

Czz 5(.. 27•6 1373 1520.2 

17hS.5 57 59.31 -.•139 

2193. 0 7z• 65. 3956 1315 

2536.9 69 74. 191 -,•7 

.8792 o•' 

SZ372h z•. 49C,;.°3- 

I. @7523 7. 9zi/•13 

95 PC'I'. C0,x,] FI D'; ,:..,J C E I [,J T E 12 VAL 

52.2 62z• 

AI9 
112.551 



HENRIC0 INJURY CRASHES AS A FUNCTION OF MILL, ION VEHICLE 
MILES OF TRAVEL FOR THREE YEAR PERIODS 

L I N EA R R E G R E S S I O N AN AL Y S I S 

"I]-IE REG.qESSION EQUATION IS: 
Y -523.812 + 1.2•294 X 

S T A 7 I S T I G S 0 1• T H E S A M P L E 

COE2t"ICIEi,]T OF C01-1RELATI0i,J .971518 

T:{E!:IE IS A 

PROBABILITY T!{AN A[,J R 
0"F .88 WILL OCCUR RA,.'.JD01v•.L'f 

[d.•l PYI0SAB!LITY T}fAT f@J Yl 0F .96 krILL 0CCUF. RA:.,'D0i:LV 

OOEI"I-ICIEh]T 0l;" DETEI:ilIII.JATI0• .943847 
STAiJDAIlD EY•.II011 O];" ESTII./ATE 0I: TH •'.• POPULATIOi.J 2 ,'•,•,=. 351 

tl•/:SSOC SU:.-I 0Y SOUAIlES= 
TOTAL SUi.i 0Y SQUAF, ES: [. 13747E+•}6 
T-STATIST!C: 7. I01C3 DEC. OF • i'i IE El')0 I'I 3 

D£PEND•ZNT \.:AIiIABLE iV) DATA: 
HE/iJ 1793. 6 
ST,a•J DAYtD DE, V I AT I 739. 505 

S. E.P. STI'ffJDAAD EPd-10Yi OF k•,]Y POINT OiJ REGi•ESSIOH LINE 

X-ACTUAL Y-ACTUAL Y-f0R (A-F)/F FOFI/ACT S.E.P. 
13z.•7.9 •967 I•97. 62 -. 1191 I. 13503 133.91,9 

1526.2, 12614. 1312. 11 -. c'.324•.,.. •::'3979. 113. 5r'•3.., 

1748.5 1782 1579.52 1281 .836375 95. 6•37 

2193. 6 2295 211/•. 95 •]351 921546 Ir:(•i. 866 

2836.9 2745 2833.3 -.•1h9,3 1, [,]5233 173.213 

0 d E C T I 0 ?,J S 

r• Ii 0 J 2: C'-f: 0 :• 4- 0 r, 2 S "I'AI',] D A R D ;'., P., ,0 R S 

95 Y(,T. COi'JI;ID,]K,JGE INTEF.VAL 

3437.8 361 I. 6h •{935. z} z4287.ZS 
A20 



HENRIC0 PROPERTY DAMAGE CRASHES AS A FUNCTION OF MILLION VEHICLE 
MILES OF TRAVEL FOR THREE YEAR PERIODS 

L I N E A R R E G R E S S I 0 H AN A L Y S I S 

THE REG]IESSION E@UATION IS: 
Y -351.291 + 3. @9915 X 

STATISTICS 0 F T H E S A M P L E 

COEFFICIENT 0F CORRELATION .971863 

@.@5 PI-10isABILITY THAIJ /'fig R 0F .88 

f].S1 P:IOBABILITV TItAT ,%g .rl OF" ,96 

WILL OCCUR R/U•DOHLY 

U!LL OCCUR Rffi.]DONLY 

STA•DAI:ID ER,<0• 0F ESTIilATE 0F THE POPULATION 51S.0•3 

DO YOU I/ANT A FULL PP, I[•T0bT 0 PROJECTIONS ONLY 
I=YULL PRIi'JT• 'f:2:PFi0jEGTI0,JS• 2:STOD 
?I 

•: .JD•NT VARIA]2LE (,.,) DATA: 
N •''''• 1989. 6• 
S'f•,JDA.•D DEVIATION 597. 

i]EPiEN DE[.,] T VAR I ALL E (Y) DATA 
iIEAI4 5632 
STfg'JDARD DEVIATION 19•Jz•. 53 

S.E.P. ST••DARD Ei:{F{0R. 0Y •¥,]Y POINT 0i,I ]R •'rz•='•,'.•.,•-.•.•ION LINE 

)(-ACTUAL Y-ACTUAL Y-FOR (A-Y)/F YOR/ACT S.E.P. 
13z,'7,9 3•55 3.,326. #;6 -, 17.'-93 I, 175z.•z• 3z!2. 833 

1526 2 /4/•8@ <'378. 
,:.o 977375 ,°.9•J. 57 

17z•8.5. 5725 5@67.5•j 1297 .8,35167 2z•z•. 761 

2193 6 6zt5@ 6447.@1 .@rr'z J,=• 999537 258. 219 

2836.9 825g 8z•46 7 '•i"" 
.... •,,:, 

6 1. (,.10312 ./•5 (':.. 231 

PR O J E C T ! O N S 

95 POT. CONFIDENCE INTERVAL PROJ[,3TION + OR 2 STAI.IDARD ERRORS 

IN DEPEN DEiJT 
•JARIABLE PF{0J EC T I ON 95 PCr. CONFIDK,JCE IrJTERVfg., 

3437.8 @3•3. 8571 79 

A21 
12•34.2 




