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INTRODUCTION

This study is an attempt to investigate the nature of motor

vehicle accidents taking plabe on the 1,020 miles of Inter- .,

state highways in Michigan in 1972 and 1973,  Emphasis ﬁas
bgen placed.uppn comparisons éf the frequency of accidents
.and the severity of injuries due to various vehicle types,
‘highway typéa; surface conditions, accident types and light-
ing conditions in order to comprehend the characteristics

of accidents under numerous circumstances. Sﬁbsequantly,
proper countermeastures may be taken to imptove the safety

of roads;

The last part.of 1973 was the time in which a h#tionwide
fuel'shoftage occurred to the degree that métorists.had dif-
ficulty purcha&ing fuel for their vehicles. Shortages of
most materials and tﬁe inflation fatio increésé slowed down
the economy; _Spch economical impacts were aséqﬁed'to be
significant in affecting the traffic accideﬁt patterns.

With growing numbers of people using the.gansé#ing compact
vehicles, thié'étﬁdy is also directed to inquire into the
féafures of'émall vehicle involved accidents on fhe freeways

and in turn tq gain some possible improvements there,

Accident data were obtained from a computer'proéram which
tabulates the appropriate accidents from the'Miphigan Acci-

dent Master File in the computer library of the Department




of State Highways and Transportation} A statlstical Chi-
square method, at a 95% confidence level, has been used

to assure the accuracy of the data analyses in the study.




ANALYSIS OF DATA

Data Collection

Accident frequency tabulations for the compact vehicle

involved, full-size vehicle involved and semi~truck

for ecalendar years 1972 and 1973.

“involved were acquired through computer prdgram'Q24155'

The program tabulates

accidents in severity categories which include fafal,

injury and property damages as follows:

(1) Day of week
(2) Time of day
(3) Month of ye

(4) 'Highway typ

(5) Surface conditions

(6) Weather

(7) Accident ty

(8) Lighting conditions

ar

e .

pe

Each part will be arranged into the special forms and

figures to be presented with the analysis. Hereafter,

in the report, compact vehicles involved, full-size

vehicle involved and semi-truck involved accidents will

be referred to as compact vehicle, full-sizé vehicle,

and truck accidents, respectively.




Distribution of Injury and Fatal Accidents

Table 1 shows that the percentage of injury accidents
which is the quotient of the injury accidents divided

by the total accidents, decreased substantially for the

passenger vehicle during the two years 1972 to 1973 -

it dropped 3.3%Z for the compact and 1.5% for the full-

size. The figure for the truck stayed the same.

The average number of injury accidents over the two-year
périod diéclosas-that the compatt was 4.9%7Z higher than
the full-size. Statistical tests show that the differ-
ence is significant at the 95% confidence’ level. There
waé only 1.6% different between the full—siée and the
truck, Apparéntly compact vehicles which.normally weilgh <
under 3500 pounds have less capability to protect the
passengers from being injured during the cbllisions.
Thié may 1ogically be contributed to the lighter body

welght.
Monthly, Daily, Hourly Accident Distributions

Figure 1A and Figure 1B show that full-size and compact
véhicle accidents followed the same tren& fﬁat had.higher
proportions of accidents during Friday to Sunday, in the
range of 14% to 20%Z, with the peak occurring on Friday,

and had lower proportions of accidents dﬁfing the middle .




Table-l ~ Accideat Severity Distribution

1972 Accident Data

ACC.\ VEH.
TYPE\ TYPE COMPACT FULL-SIZE _ TRUCK
|# OF AC€. |PERCENT | # OF ACC.|[ PERCENT [ # OF ACC. | PERCENT
FATAL 39 1.6 78 1.0 20 1.4
INJURY 934 37.2 2587 32.0 422 29.4
PROPERTY )
DAMAGE 1538 61.2 5407 67.0 994 69.2
TOTAL 2511 100.0 8072 100.0 1436 100.0
1973 Accident Data

ACC.\ VEH.
TYPE \ TYRE COMPACT FULL-SIZE TRUCK

‘. |# OF ACC. |PERCENT | # OF ACC.] PERCENT} # OF ACC. [ PERCENT
FATAL 24 1.0 78 1.1 30 1.9
INJURY 832 34.5 2190 30.4 461 28.6
PROPERTY
DAMAGE 1558 64.5 4925 68.5 1118 69.5
TOTAL 2414 100.0 7193 100.0 1609 100.0

of the week, with an average of 12%.

Semi-truck accidents had their unique pattern in both years,

which indicate that they took place during business days

from Monday'through Friday, in the range of 14% to 227, and

dropped substantially to about 8% on Saturday and less than

4% on Sunday,.




In Figure 2A, all
three types of ve-

hicles had similar
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in the last few months of 1973. In DecemberValdne, fuilmsize
vehicle accidents dropped from 12.3% in 1972 to 8.9%2 in 1973,
while compact. vehicle accidents dropped from-l3.8% to 10.9% |
apd semi-truck accidents decreased slightlf,‘ It is assumed
tha; reduced non-commercial driving and a lower speed limit
due-to the fugl;shortage have contributed to the changés.
Neyertheless,_in:both years, the monthly compacf ﬁehicle ac-
cidents varied much sharper than those of full-size vehicle

acclidents.

Figures 3A and 38 indicate the hourly distributions of the

accldents.

HOURLY ACCIDENT DISTRIBUTIONS
' OF THE DAY

1972
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‘with 1.2% at 4:30 a.m., it rose to 5% by the 7:30 a.m.

peak, then dropped slightly to 44 until 1:30 p.m. It
again‘incfeased sharply to 8% by the 4:30 p.m. péak and
dropped steadily to 1,2% by 4:30 a.m. The high passen-

ger vehicle accldents coincide with the high traffic

volumes in the morning and afternoon peaks.
Highway Type Accident Distribution

Table 4.1 lists the accident distributions based upon the
highway types which basically divided into interchanges
and mainlines. it'appears that the compact and full-size
vehiecles had the Séme proportions of the interchange and
the mainline accidents in both years; afproximatély 50% i
of them were the interchanges in 1972 and 52.5% in 1973.
Trucks had a slightly lower pefcentage of interchange
accideﬁts_— they were 42.5% din 1972 and 47.5% in 1973.
Interchéﬁges, functioning to interconnect roadways in
conjunction with one or more grade separatibns have their
independent.geometric configurations and traffic charac-
teristics.that play important roles in fhe highway acci-

dent pattern.

Hence, comparisons of the percentages of injury and fatal
accidents at the interchanges and on the mainlines are
computed in Table 4.2 and Table 4.3 Table 4.2 indicates

that the percentages of injury accidents at the interchanges



Table 4-1 Highway Type Accident Distriﬁution

1972 Accldent Data

Hwy.\ Veh.
Type \Type Compact Full-Size Truck
: Total Acc.|[Percent | Total Acc.] Percent| Total Acc.| Percent
. Interchange 1265 50.4 4001 49.6 610 42,5
Mainliine 1246 49.6 4071 50.4 - 826 57.5
TOTAL 2511 100.0 8072 100.0 1436 100.0
1973 Accident Data
Hwy.\ Veh.
Type \ Type Compact Full-Size Truck
Total Acc.[Percent | Total Acec.| Percent| Total Acc.} Percent
Interchange 1269 52.6 3771 52.4 764 47.5
Mainline 1145 47 .4 3422 47.6 B45 52.5
TOTAL 2414 100.0 7193 100.0 {1609 100.0

and on the mainlines are fairly close in all the vehicle

types in 1972 and 1973.

with the statewide accident statistics.

Such similarity is conformable

Table 4.3 lists

the percentages of fatal accidents at the interchanges and

on the mainlines in various vehicle types and the Chi-

square test for the difference of the percentages of fatal

accidents between them.

had significantly higher percentages of fatal accidents in

both years.

It shows that the compact wvehicles

i
|
L
I
|




Table 4-2 Percentage of Injury (Injury Accident/Total Accident)
of the Two Highway Type Accidents
1972 Accident Data 1973 Accident Data
Compact Full-Size { Truck | Compact Full-Size | Truck
Inter~ 35.3% 31.3% 29.0% 33.5% 29.8% 27.5%
change:
Mainlinel 39.1% 32.8% 29.7% 33.5% 31.2% 29.8%
;
Table 4~3 Percentage of Fatals f Fatal Accident
Injury Accident + Fatal Accident
of the Two Highway Type Accidents : :
1972 Accident Data 1973 Accident Data
Compact | Full-Size Truck | Compact Full-Size Truck
Inter- 2.62% 2.94% 4.32% 1.85% 2.43% 5.43%
change
Mainlineg 5.24% 2.917 4.67% 3.78% 4.47% 6.66%
#Chi- :
Square 5 N-S§ N-8 S 5 N-5
Test
#9577 confidence level is used.
S = Statistically significant lower fatal rate in the
_interchanges
N-S = Not significant

~-10-
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The full-size vehicles had no difference in 1972 and they
were higher on the mainlines in 1973. The percentage of
truck fatal accidents stayed the same in both years al-
though.they were higher than the passenger.vehicles. The
weight of truck, generating greater momentum during an
impact with the other wvehicles or a nearby_fixed object,
causes mﬁre severe damage to the vehicles involved in the
accident and reduces the efficiency of thé roadside safety
features such as guardrails, guard cables, protective

crash cushions, etec.
Accident Distributions on the Different Surface Conditions

Table 5.1 reveals that the proportions of the motor ve-
hicle accidents taking place on the snow/ice pavements
were higher in 1972 than those in 1973; they were 3.3%
higher fbf the compact, 4.5% for the fuil—size and 2.2%
for the tfuck. On the wet pavements, paééeﬁger vehicle
accidents remained in the same general direction with
3.9Z and 2.1% higher in 1972 for the compact and full-
size, respectiveiy. However, the truck accidents were

2.4% lower in 1972.

To have an in-depth look at the occurrences of the acci-
dents on-fhe snow/ice pavements, the Chi-square test is
to be uséd-to detect the differences of the accident

frequencies, and the percentages of injury accident as

-]2 -




Table 5-1 Accident Distributions on
the Different Surface Conditions

1972 Accident Data

Surface\ Veh. '
Type Compact Full-Size . Truck o
Total Acc. Percent|Total Acc. Percent Total Acc.|Percent
Dry 1307 52.0 4577 56.7 783 54.5
Wet 549 21.9 1727 21.4 263 18.3
Snow/Ice 643 25.6 1709 21,2 382 26.6
Unk 12 0.5 59 0.7 8 0.6
Total 2511 100.0 8072 | 100.0 1436 100.0
1973 Accident Data
Surface\ Veh,
Type Compact Full-Size Truck
Total Ace. [Percent|Total Acc.|Percent|Total Acec.]Percent
Dry- 1425 59.0 4548 63.2 875 54.4
Wet 435 18,0 1391 19.3 333 20.7
Snow/Ice 537 22,3 1197 16.7 393 24.4
Unk 17 0.7 57 0.8 8 0.5
Total 2414 100.0 7193 100.0 1609 100.0

-13-
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ACCIDENT DISTRIBUTION ON THE
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Table 5-2 Chi-square Test for the Proportiohs of Snow/Ice
Accidents in the Compact and Full~-Size Vehicle Accidents

1972 Accident Data

Compact Full-Size x? Test Result
Snow/ice ' 643 1709 There were significantly
higher proportions of the
Non-snow/ice - 1868 6363 compact vehicle accidents

than those of the full-size
vehicle accidents on the
snow/ice pavements.

1973 Accident Data

Compact Full-Size x? Test Result
‘Snow/ice . 537 . 1197 Same result as 1972
Non-snow/ice | = 1977 5996

well as severities between the compact and full-size ve-

hicle accidents.

Table 5.2 indicates that the compact vehicle accidents oc--
curring onrthe snow/ice pavements were disproportionally

. high Within.the passenger vehicles. Lower skid resistance,
due to 1igﬁter body weight of the vehicle, may be asso-
ciated with the accidents. Iruck accidents which occurred
on thé snoﬁ/ice pavements coﬁstituted about 257 of all the
truck involved accidents - they were more numerous than the
compact. Since the volume of commercial traffic is not re-

duced as much as the passenger vehicle traffic which

-15-



Table 5-3 Chi-square Tests for the Comparisoné of the Percent-
age of Injury and Fatal Accidents of the Compact and Full-3ize
Vehicle Accidents on the Snow/Ice Pavements

1972 Snow/Ice Accident Data

|

Compact Full-size x2 Test Result

Fatal & Injury 201 481 There was no significant
difference in the percent-

Property Damage 442 _ 1228 age of injury between the.

1 compact ‘and full-size vehi-

cle accidents on the snow/
ice pavements,

Fatal 3 10 There was no significant

. ‘ : : difference in the propor-
Non-Fatal 198 - 471 tions of the fatalities
Injury - in the injury accidents

between the compact and
full-size vehicle acci-
dents on the snow/ice pave-
ments.

1973 Snow/lce Accident Data

2
X Test Result

Compact Full-size
Fatal & Injury 156 308 Same regﬁltvas 1972 test
Property Damage 381 889 |
 Fatal 1 9 Same results as 1972 test
Non-Fatal 155 299

Injury

may exclude pleasure trips under the adverse weather that gener-

ates the snow/ige pavements, trucks are exposed a good deal more

on the hazardous pavements than the passenger vehicles. Such

highway exposure definitely correlates with.accident proneness.

-16~




Table 5.3 shows that the percentages of injury and fatal
accidents between the compact and the full-~size were not‘
significantly different. The percentages of injury acci-
dents on the snow/ice pavements constitute 31.3% and 29.5%
for the compact in 1972 and 1973; 29.2%Z and 25.7% for the
full-size, ﬁhich are about 7% and 5.5% lower than the per-
centage of:overall injury accidents for the compact and
full-size, respectively. Such reductions demonstrate

that the passenger vehicle accidents taking place on the
-snow/ice roéds suffer fewer injuries. Mbto;ists tend to
drive slower than the usual speed on the-snbw/ice roads,

" which in turn diminishes the severity.
Weather Effect ot the Accildents

Table 6 indicates that the passenger vehicle accidents
which occﬁfred in the snow dropped substaﬁtiélly in 1973;
they were 3.47% lower for the compact ahd 4.5% lower forx
the full-size. The truck accidents dropped 6n1y 1.3%.
The fact of lowering the speed limits on thé freeways and
curtailing the non-commercial driving in the second half
of 1973 as shown in Figure 2 would logicaii& account for

the reductions,

It is not surprising that Table 6 is linearly related
to Table 5; rainy days cause wet surfaces and snow
creates snow/ice roads. Therefore, we have the follow-

ing comparable results. Rainy weather accidents in

-17-
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Table 6 Weather Bffect on Accidents

1972 Accident Data

Weather\ Veh.

Cond. Type Compact Full-Size : Truck
Total Acc,.| Percent |Total Acc.| Percent |Total Acc. [Percent
Clear 1690 67.3 5576 69.1 928 64.6
Fog 22 0.9 74 0.9 28 1.9
Rain 351 14.0 1128 14.0 178 12.4
Snow 446 17.7 1265 15.7 301 21.0
Unk 2 0.1 29 0.3 1 0.1
Total 2511 100.0 8072 '100.0 1436 100.0
1973 Accident Data
Weather\ Veh. :
Cond. Type Compact Full-Size Truck
Total Acc.} PercentjTotal Acc.| PercentjTotal Acc.{Percent
Clear 1736 71.9 5312 73.8 1040 64.6
Fog 25 1.0 74 1.0 27 1.7
Rain 302 12.5 982 13.7 224 13.9
Snow 344 14.3 803 11.2 | 316 19.7
Unk 7 0.3 22 0.3 2 0.1
Total 2414 100.0 7193 100.0 1609 100.0

-18-
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both years contributed to 13% of the total accidents

for all types of vehicles. The compact was 2.6% higher
than the‘full-size, while the truck was 6.9%7 higher than
the full-size in the snowy weather over the fwo-year

periocd. - _; : E
: 7. The Distribution of the Accident Type

There were a few types of accidents'having the consis- |

tent changes regardless of various types of vehicles '-\3

;involved from 1972 to 1973: sideswipe at the same. di-

';rection accidents increased 1.7% for the compact wve-
hicles, 0.8% for the full-size and 1.4% for the truck

accldents, Angle accidents increased 1.5%, 0.4% and

1.1% for the compact, fullwsize and truck accidents
'respectively - so were the animal accidents, their
figures were increased 0.8%, 1.47%7 ardd 0.8%Z. The other

types of accidents were very similar on the yearly basis

except a 5.3% drop for the truck rear-end accidents and
a 2.67% drop for the compact vehicle fixed accidents.
The percentages of head-on, right-turn, rear-end and

parking accidents stayed very close for.éll_types of ve-

hicles, which were approximately 1.5%, 1%, 40% and 3Z

respectively, Sideswipe ét the same direction, angle,
left-turn and fixed object accidents virtually divided

into two groups - passenger vehicles and trucks; they‘

-20~ _ E



Table 7 Accident Distribution of Vehicle Types

1972 Accident Data

ACC .\ VEH.

TYPEA\TYPE Compact Full-Size Truck
Total Acc.,}PercentTotal Acc. {PercentjTotal Acc.f Percent

Head On 43 1.7 124 1.5 21 1.5
Sideswipe Same

-Direction 133 5.3 544 6.8 143 10.0
Sideswipe Oppo- o

site Direction 2 ‘0.1 18 0.2 3 0.2
Angle 114 4.5 503 6.2 35 2.4
Left Turn 72 2.9 256 3.2 15 1.0
Right Turn 22 0.9 63 0.8 il 0.8
Rear-End 1005 40.0 3463 42.9 621 43,2
Backing . 3 0.1 25 0.3 3 0.2
Parking 78 3.1 298 3.6 54 3.8
Pedestrian 9 0.4 29 0.4 6 0.4
Animal 72. 2.9 361 4.5 28 1.9
Fixed Object 603 24,0 1834 22,7 298 20.8
Train 0 C- 0 0 0 0
Bicycle 0 0 5 0.1 -0 0
Others 355 14.1 549 6.8 198 13.8
Total 2511 100.0 8072 100.0 1436 100.0

1973 Accident Data
ACQ.\ VEH. ‘
TYPE\TYPE Compact Full-Size Truck
Total Acc. {Percent|Total Acc.|Percent{Total Acc. Percent

Head On 32 1.3 103 1.4 25 1.6
Sideswipe Same

Direction ~ 169 7.0 550 7.6 184 11.4
Sideswipe Oppo-

site Direction 3 0.1 13 0.2 3 0.2
Angle 145 6.0 471 6.6 57 3.5
Left Turn 63 2.6 205 2.9 27 1.7
Right Turn 15 0.6 52 0.7 17 1.0
Rear-End 980 40.6 2957 41.1 611 38.0
Backing 11 0.5 29 0.4 7 0.4
Parking 73 3.0 284 3.9 50 3.1
Pedestrian 3 0.1 20 0.3 6 0.4
Animal 89 3.7 425 5.9 43 2.7
Fixed Object 516 21.4 1619 22.5 333 20.7
Train 0 0 0 0 0 0
Bicycle 2 0.1 5 0.1 -0 0
Others 313 13.0 460 6.4 246 15.3
Total 2414 100.0 7193 100.0 1609 100.0

-21-
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were 7% sideswipe at the same direction for the passen-~

~ger vehicles, 11% for ithe truck acciﬁents, 6% and 3% for

the angle, 3% and 1.% for the left-turn, and 22.5% and
20.5% fof.the fixed object. The percentages of the side-
swipe at the same direction, backing, pedestrian, train
and bicyecle accidents can be neglected owing to their

insufficient sample size.

Pedestrians are not allowed to wander the freeway areas

unless for emergencies such as a stranded motorist seek-

ing assistance; but hitchhikers facing the ohcoming

- traffic, wélkihg along the freeway shoulders with their

arms outstretched are a common occurrence oh our highway
system. There were a total of 44 pedestrian accidents
for the three types of vehicles in 1972, ll:of which were
fatal. Thé figure for 1973 was equally ﬁigh - 11 fatal-

ities out of 29 accidents.
Accident'bistribution in Different Light Conditions

Table 8.1 shows that the percentages of accidents in var-

ious light conditions in 1973 had 1ittle_deviation from

those in'1972 for all types of vehicles; théy are about
60%Z for thé daylight, 5% for the dawn/dusk, -and 31% for
the dark,‘with the exception that the pgssénger vehicle
accidents had about 4.5% and truck acciden;s only 27

occurring in the dark with street lights.  The fact that
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Table 8~1 Accident Distribution
in Different Light Conditions

1972 Accident Data

Lightl Veh.] - - -
Cond.\Type Compact Full-Size Truck
Total Acc.} Percent | Total Acc.|Percent} Total Acc.] Percent]
Day - 1441 57.4 4816 59.7 844 58.8
Dawn /Dusk 144 5,7 416 5.1 63 4.4
Dark W.SL.| 130 5.2 399 4.9 28 1.9
Dark 792 31.5 2419 30.0 500 34.8
Unk 4 0.2 22 0.3 1 0.1 !
Total | 2511 100.0 | 8072 100.0 .| 1436 | 100.0 I
1973 Accident Data
Light\ Veh. _ - T i
Cond. \Typel Compact Full-Size Truck |
Total Acc. Percent | Total Acc.|Percent |} Total Acc.| Percent]: E
Day 1404 58.2 4343 60.4 996 61.9 ;
Dawn /Dusk 108 4.5 343 4.8 79 4.9 ﬁ
Dark W.SL 114 4.7 298 4.1 30 1.9 s
Dark 781 32.3 2188 30.4 501 31.1 E
Unk 7 0.3 21 0.3 3 0.2 f
{ Total 2414 100.0 7193 100.0: 1609 100.0

the passenger vehicles are mostly used for tfansportation
within the cities where the majority of the street lights

were set up, while trucks are primarily utilized on the

inter-city routes, can be the main cause for the difference.

Fatality'rétes.for the daylight accidents appear to be about
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one-half tﬁét of the dark hours. Table 8,2 consists-ofl
the resulfs of Chi-square tests for the distinctions.

It indicates that five out of the six cases had higher
proportiﬁns of the fatal accidents during the dawn/dusk
or.dark. "The dangerous drinking drivers uéually appear-
‘ing on thé_toads during the night, the wtong4way motor-
isfs who'éffen enter the wrong ramps of the freeway
interchaﬁggs because of the poor visibility_in the dark,

can be the causes behind such higher fatalities.
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Table 8-2 Chi-square Tests for the Comparison of the Propor-
tion of paylight Fatal Accidents Against Those of the Others

1972 Accidents

Fatal Non-Fatal X% Test#

Daylight 15 1426

Compact e S

Dawn/dusk Co o '

or dark 24 1046
Daylight 27 4789

Full-Size ' _ ]
Dawn/dusk
or dark 51 3205

. -Daylight 7. 337

Truck - _ ' 5
Dawn/disk
or dark 13 579

1973 Accidents
Fatal Non-Fatal X? Test

Daylight 10 1394

Compact _ N-S
Dawn/dusk : :
or dark 14 996
Dayligﬁt 28 4315\;

- Full-Size N 8

. Dawn/dusk .

or dark 50 -2800
Daylight 12 984

Truck : = S
Dawn/dusk :
or dark 18 595

¥ 5 = there was significantly higher propoftion of dawn/
dusk or dark fatal accidents than those of the day-

light at the 95% confidence level

N-8 = no significant difference
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FINDINGS

Passenger vehicle and truck accidents had different
patterns with respect to day of week, hour of day and

month of year.

Passenger vehicle accidents dropped substanfially iﬁ

the summer and winter of 1973 compared with the same

‘period of 1972, while truck accidents stayed the same.

Compact vehicles had higher proportions of injuries than

those of the other sizes.

Injury at the interchanges and on the mainlines were
similar in magnitude. However the percentage of fatal
accidents for the passenger vehicle was higher on the

mainlines.

There were:higher proportions of the snow/ice pavement

accidentsrfdr the compact than for the fﬁll%sizé vehicles.

The percentages of pedestrian fatal accidén;s were ex-

tremely high.

The percentage of fatal aceidents oécurring-in the dawn/
dusk or dﬁrk was higher than those occurring in the day-

light.
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RECOMMENDATIONS N b

1. Lowering speed limit to 55 MPH, which assistgd in the
reduction of the accidents in 1973, should'bé promul-

gated bfoadly through a drive for public Support. The

reduced speed limit should be extended.

2. Research aﬁd development of improved anti-skid pave-

ments should be encouraged to enhance the safety of
light-weight compact vehicles traveling uhder the

snoﬁ/ice condition.

3, Law and enforcement of antithtchhiking meésu;es along - H

the freewé?s should be established to reduce pedestrian

~accidents that freqﬁentfy cause fatalities or severe

injuries.

4. With the high_nuﬁber of fatal accidents iﬁ‘fhe dark, it
is suggestéd this finding warrants further:détailed
investigation, The vehicles with erronecus aiming head-
lights, fregways with improper signing and lighting L
systems, éqq drivers under the influence of'aldohol, {

fatigue or in hypnotic condition all can be the critical

factors related to the accidents. R _ 0
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APPENDIX 1

A Sample of Q24155 Output
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ACCIDENT TAQULATIONS PAGE 1

. 1972 SEMIS INVOLVED ON INTERSTATE , ARAI} Be25e74
STATEwINE
FATAL INJURY P DANMG ¢ ACC  PERCENT
HWY TYPE ‘ o ,
ITRCHA 5 172 413 593 41,2
ITRSCN 0 5 12 17 1.1
UTHER 12 2a5 569 : 826 S7.5
NON=TRAF 0 0 - o Sy .0 .
TATAL 20 - 522 994 . 1434 99.8
nNAY L
SuN 0 15 8t . .56 1.6 - _ :
40N - 4 63 130 _ 197 . 13 - - -
THES . 4 60 . 148 232 16.1 -t '
HED 4 75 164 243 16.9 i
THUR 3 63 214 . 28¢ 19.4
FRI 3 i1o 195 3on. 21,8
SAT 2 36 a2 120 8.3
UNK - 0 0 o ° 0 0
TOTAL 20 422 994 . 1435 99,6
- TIME . _
' 12~ 1aM 0 18 3t a5 3.4
1= 2 - i 16 30 a9 3.4
2= 2 0 t 37 4 3.3
3= 4 1 17 28 36 3.2
4~ 5 T2 11 30 a3 2.9
5= 6 i 19 30 50 3.4
&= T 2 24 33 &8 4.8
7= 8 1 19 a3 63 4,3
3= 9 2 23 5t 764 Se2
=10 0 24 51 75 5.2
1n=11 0 23 50 83 5.7
11=12N [ 16 a8 LX) &4
12-1pPH4 1 - 21 54 76 5.2
1= 2 1 21 57 79 5.5
2= 3 2 26 51 79 5.5
3= 4 .0 28 60 83 et
4= 5 1 18 59 T8 S48
5= 6 0 t4 35 49 3.4
6= 7 1 £5 39 55 1.8
[ 3 14 39 56 3.8
A4~ 9 0 10 25 as 2.4
9=19 0 11 36 47 3.2
1a=11 1 o 15 46 31,72
11=124 0 1% 25 a0 2,7
UNK 0 0 2 2 ot
CTATAL 20 . a22 994 1836 98.8
WEATHER _
. CLEAR 11 280 637 928 68,6
FNG 1 £0 17 2R {.9
RAIN 2 52 124 1748 12,3
SNUwW [ " a0 215 iny 20.9
UNK 0 0 | 1 o0
4] an% A tr1e an 1

mita _ )
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ACCIDENT TABULATEONS
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Q24155 ACCIOENT TAgQULATIONS : PALE 3

-cc-—.

-

1972 SEMIS INvOLveD ON INTERSTATE e , : - ARAU 2-25<74
STATE«IDE
FATAL TN IURY P DaMG ¢ ACC ' PERCENT
RNAn TvpE T
2 WAY UNDIV 0 0 0 0 .0
ONE waY 0 0 G 0 o
O1vIDED 1] 0 0 0 0
LIMITED ACC o 0 -0 N o0
UNK 20 822 994 143¢ 100.90
TOTAL 20 422 994 1436 100.0
- TOTAL LANES : . _ )
. ., 2 0 0 0 D] «0
- 3 0 0 0 0 0
] ¢ v} ] 0 o0
S 0 0 0 n ' 0
6 ] 0 0 ., n Y
7 Ly 0 0 0 -e0
8 0 ] 0 0 o0
9 ’ Q 0 0 : 0 +0 )
MORE /UNK- 20 522 994 1235 100.0
-TOTAL 20 422 994 ‘ 1435 100,0
~ ALNMT HORZ
- . START 18. 380 87é 127 88,7
CRV LESS 2% 1§ 39 196 144 . 104t
) : CRY GTR 2% 1 3 11 15 1.0
) N P IDNE 4] 0 1 1 o0
: UNK g 0 0 0 o0
.20 a4z2. 994 143§ 99.8

TOTAL
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C. Tazass ACCIDENT TARULATIONS  pase s

- 1972 SEMIS INVOLVED ON INTERSTATE . . ARAY 4-25=T%
STATEWIDE -
_ ' FATAL  INJURY P DAMG ¢t ACC  PERCENT
MONTulY DISTR : T
JANIJARY -3 30 76 109 T 7.5
FEQRyYARY ) 3¢ Al 127 B+8
MARCH 1 a0 92 ' 133 v.2
APRIL 1 30 72 103 7.1
MaAY 0 18 . 68 . - 86 S5e® -
JUNE 1 31 8 t10 Te&
. CoduLy v 38 - 7 8% .. 108 LTS
: AUGUST 2. LY 82 121 8.4
SEPTEMAER 1 28 57 86 5.9 .
- 0CTORER 2 28 66 : ?6 6.4 . .
‘ NOVEMRER L 39 110 149 10,% .
~  DECEMRER 4 64 140 i 208 18,4
UNK 0 0 . Q n 0
TOTAL . 20 §22 994 L 1836 99.2
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APPENDIX 2

2 x 2 Chi-square Technique
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Sta

2 x 2 Chi-sq

Data

tistical Method Used in the Report

vare Test

Class 1 Class 2

Population 1 ' A A

11 12

Population 2 A A

Assump

Hypoth

Test §

T

21 22

tions:

Each sample is a random sample.

The two samples are mutually independent.

Each-observation may be categorized eilther
into Class 1 or Class 2. .

eses: Let the probébility that a randomly selected
2 element will be in Class 1 be denoted by P,
in Population 1 and P2 in Population 2.

H : P <P
0 1= 2

tatistics

(A A - A A )P (A +A +A  +4a )
= 11 22 12 21 11 12 21 22

(A + A ) (A + A Yy (A  + A Y (A + A
ERL 12 21 298 11 .22 1z - 21
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