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SECTION 1.0 .

INTRODUCTION

The work reported here began with the ldea that traffic accidents
are related in some way to weather phenomena. Othér investigations¥
have shown weather to be important in influencing physiological
characteristics of people and it was believed that the same effects
might contribute to abnormal driving behawior. The theory is
reinforced by personal subJective observations that.weather SyS-—

tem activity, such as passage of a.cold front, produce noticeable

behavior changes in people.

Thus, a statistical study was designed to perform a preliminary

pilot investigation of the theory.

Data was availlable for the study area in sufficieﬁt_detail to

perform a statistically sound analysis.

For Ingham County Michigan accident Information on state trunk-
line highways was on flle hour by hour for the entire 1968 calen-
dar year. Permanent traffic recorder data, at a station in the
southern part'of the county was also on hand for the same hours.
Further, weather bureau data from an airport weather station in
tﬁe northwest corner of the county provided houriy,details of
wind spéed, temperature, humidlty, barometric pressure and

precipitation.

Using this data base several estimates and statistical tests were

possible.

¥ See Reference 6.2.2 and 6.2.6

o




The following detalled analysis demonstrates the relationships
?ﬁ which were found and suggests that further work will build on the

findings 1in devising counter measures for the ever increasing

incidence of traffic accidents.




B - SECTION 2.0

DISCUSSION OF PROJECT

2.1 APPROACH ] :

One of the practical problems 1in testing the theory that i

there 1s a relatlonship between atmospherlce conditions and
tralffic accidents is the relatlvely infrequent occurrence

of accldents coupled with the rapid change in weather over

short periods of time. A basic assumption is that any

correlation which might exist is very sensitive to short

time changes in the variables,

i? Another problem is the number of variables which might i
| contribute to accidents. Not only are temperature, pres-
sure, wind speed, humidity and precipitation of interest,
3 ‘ but season, light condltions, traffic volumes and rates

of change of these factors may be important.

Tt is difficult to perform studies of this type, of a
sufficiently microscopic nature, that will provide in-

sight into some of the more subtle and obscure inter-

relationships.

.Fortunately, in the present study, a very large and de- : ;
taliled data base is ayaiiable which greatly increéses

the accuracy of fhe estimates. In fact, 8,784 data points,

Eﬁ each contaihing one dependent and eight independent

variables, are used in the analysis.



L The analysis uses techniques of both polynomial regression

~and stepwise regression.

2.2 STUDY ARLEA

L]

Thé area selected for the study was Ingham County, Michigan,

jg (Figure 1) which had an estimated 3,599,000 average daily

vehicle miles traveled in the year 1968. This includes

1,608,000 vehicle miles on the state trunkline system and

1,991,000'vehicle miles on local roads and streets.

Some other statistical factors for the County are:

Population* 261,000
. Area: 535 square mlles

Altitude: 863 feet above sea level

Topography: Gently rolling glacial till

o Iocation: South Central Michigan

Urbanization:More than half of the population 1s con-

centrated in Metropolitan Lansing in the

County's northwest corner.

2.3 DATA RESOURCES

Base data was obtained from the following three sources:

f? - 1. Hourly distribution of accidents in Ingham County for

the year 1968 was obtained from Michigan Department of
ﬁf State Highways New Accident Master file 1968 which is
£ a magnetic tape record of each accident as obtained

from police records. This data was tabulated hourly

-} -



and graphed daily for the study (Appendix T7.5).

A1l the. informatlon on weather conditions came from
WBAN‘Forms 10A and 10B 1968 (see Appendix 7.2} and
table of local climatolcgical data (Appenﬁix 7.3)
obtained from the ESSA weather station at‘Lansing's

Capital City Alrport.

Data for total hourly vehlcle mlles traveled in Ingham
County 1968 were recelved from Michigan Department of
State Highways Planning Division estimates based on
data accumulated at a permanent traffic recorder
station on US-127 in the Southweétern part of the

County.
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E | SECTION 3.0

STATISTICAL ANALYSIS

The maJor objective of this statistical investigation 1s to estab-

lish relatlionships which make 1t possible to predlct accident
. i :
i rates in terms of weather factors,

In any system in which variable quantities change, 1t is of in-

terest to examine the effects that some varilables exert on others.

There may, in fact, be a simple functional relationship between

variables.

More often, there exists a functlonal relationship which is too
;f complicated to grasp or to describe in simple terms. In the

. latter case, we may wish to approximate this relationship by

some simple mathematical function such as a polynomial; which
contains the appropriate variables and which graduatés to or ap-
proximates the true function over éome 1imited.ranges of the
variables involved. By examining such a graduating function we .
are able tco learn more about the underiying true relationship
and to appreciate the separate and joint effects produced by

= changes in certain important variables.

i 3.1 STEPWISE REGRESSION

To choose weather variables which contribute to the best
regression equation for accldent rates, stepwise regression

i} has been selected as one means of performing the ahalysis.



This technique 1s a method which inserts varilables, in turn,
until the regression equatlon-is satisfactory. The order

of insertibn is determined by using the partial correlation
coefficient. Also the partial F critérion fér each variable
in.the regression at any stage of calcﬁlation can be eval-
uated and compared with a preselected percéntage polint of

the appropriate F distribution as a measure of the importance

of varilables.

A1l of the data for accident rate, temperature, pressure,
wind -speed, precipitation, pavement condition (wet or dry)

and relative humidity were calculated in this way and some

of the results follow. The detailed compufter program is shown

in Appendix 7.4 and outputs are included in Appendix 7.6.

3.1.1 Selected Outputs of Stepwise Regression Analysis

VARTABLES -

Accident Rate (588.528 accidents/100MVM¥*)

Wind Speed (kts/hr) ' '

Pressure {(inches of Mercury) ,

Temperature (degrees Fahrenheit)

Precipitation {Yes [1] and No [0])

Pavement (Wet [1] and Dry [0]) '
Season (Spring [1], summer [2], fall [3], winter [413)
Light (Day [1], night [01)

Relative humidity (%)

O o= OW\T D N =

¥ For calculating convenience the scale of accident rate used was
-~ 588.528 accidents/100MVM which was derived by dividing total county

accldents by the total vehicle miles traveled on state trunkline
highways. Adjustment will be needed in the later regression
equation.
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. ~ oy W’

1

. 00000

.03206 1.
.01171 0.
.07540 -0.
.10185 0.
.0884Cc O©.
.04067 O
.02737 0.
.06517 0.

00000

05591 1.00000
03600 0.11856
21762 -0.01?10

25211 -0.00189

.06934  0.,13566

2744 0.04975
19853 -0.03237

. 00000
.15056
.2087L
.46055
-15518
.28965

1.00000
0.57521
0.18655
0.02805
0.28636

1.00000

0.18896 1.00000"

0.02506 -0.02386 1.00000

0.3102L° 0.40482 ~0.29777 1.00000

CORRELATION MATRIX

TABLE I



The correlation matrix (Table I) indicates the correlation
coefficients between each two variables. Those numbers
whose absolute value is greater than 0.1 are considered to
have a significant linear correiation. Sign&ficgnce at
this low level is because of the 1argé samplé size. Part

of the weather phenomena can bé explained (Table II) by

the matrix.

Matrix - Coefficient Factors with Significant Correlation
Cell : '
Pos - " 0.21762 High wind during precipitation
Ty : 0.27444 - Average wind speed was higher in
' the daytime
Ipg -0.19853 Relative humidity was higher during
low wind periods
ryq 0.13566 Relatively lower preséures in the
winter '
r,y - =0.03237 Station pressure and relative
humidity were not linearly
related
r,s -0.19056 Temperature was lower during pre-
cipitation
Tys -0.28965 High relative humidity is associated
. : with low temperature
Pag —0}297?7 Relative humidity was much higher
at night

RELATED VARIABLES

TABLE IT




3.1.2° Predictor Equations

The stepwise regression analysis (for details, see Appendix
7.6) shows the best linear éstimating regressilon equation
contains five independent variablés. The variables ére:
precipitation, temperature, pavement condition, lighting
and pressure. The predictor equatilion is

Z = 401.61162 4+ 21.18U55 Xy = h.76194 x, + 321.85034 X,

+ 206.92091 Xg = 92.29595 X, —mrmmmm e mm e e (1)

1t

Where 7 acclidents/100MVM
X3 = pressure

X, = temperature

Xy = precipitation
Xg = pavement condition

xg = light

Rglative humidity, season variation and wind speed are less
slgnificant and can be neglected in the present regression
model. However, for the record, a regression equation
containing all the variables has been obtained as foliows.
Z = 188.21844 + 6.40217 x, + 23.90953 x, - 5.14056 X,

+ 302.82151 x4 + 181.14274 x, - 32.22558 x,

~ 80.86255 x; + 2.90268 Xy ~mm———mmmmmm e -—=(II)
Where X, = wind speed |

X, = season

X, = relative humidity

9




The -practical range of possible accldent rates (Z) from
the model, controlled by the range of independent variables,

is of interest and will bé shown below.

In equation (I) 7 maximum = 1630.74086 accidents/ldbMVM and ?

occurs at:

x, = 30 (High pressure)
X, = ~10 (Low temperature)
x, = 1 (Precipitation)
x6 = 1 (Wet pavemént)

x = 0 (Night time)

7 minimum = 467.109 accidents/100MVM and occurs at:

x, = 28 (Low pressure)

x, = 95 (High temperature)
X, = 0 (No precipitation)
Xg = 0 (Dry pavement)

x, = .1 (Day time}

8

- It should be noted that the range of X, is very small in

relation to the other factors but yet when multiplied by

its coefficient produces a relatively large effect on Z.

Above, in calculating 7 maximum the highest observed pres-—
sure was used but the lowest observed préssure would only
decrease the theoretical maximum by less than three percent.';
In nature it is unlikely, based on our data, that high

pressure will be found with low temperatures. This point



3.2

is important because the above calculations might be mis-

leading in trying to determlne causes and effects.

fact, it willl be shown later in the polynomial regression

analysis that pressure is negatively, but significantly,

related to accidents. Also, the addéd sensitivity of the

polynomial éequation will likely producé results of a higher

accuracy level.

POLYNOMIAL REGRESSION

For further refinement of our anaiysis we will now turn to

higher ordgr calculations,

" Most physical relationships between two variables can be ap-

proximated qulte adequately by a polynomial of sufficiently

high degree, at least within limited ranges of-the variables

under consideration.

Polynomial Regression Analysis up to the Uth power will be

used to find single factor relationships between accident

rate and 1) wind speed, 2) station pressure and 3) temper-

ature, respéctively.

3.2.1 Wind Speed

Predicted Equation

Y = 732.17527 - 7.62502 x + 3.63592 x? - 0.20107 x°®

+0.00299 X' mmmmmmemm e m e e —————

~ 13 -




s - Where 0 < x < 35

Hourly Accldent Rate (# of accidents/100MVM)

24
1

Wind Speed in kts/hr¥*

=
]

il

Yields Y max. 917.65544

1

g Y min. = 727.4098

(See Figure 2)

¥ 1 knot = 1.15 miles

- 14 -
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Source of Variation D.F. - Mean Squares F

Tfeatment 4. 332091605.250 2.51038
Error 8620 132287269.497
Total 8624 132378943.122

F ;01 y se20 = 3.40 > 2.51038

3

ANOVA TABLE (ANALYSIS OF VARIANCE)

TABLE III

Therefore, do not reject Ha: The change of wind speed did
~not affect accldent rate significantly. However, equation
I1IT gives a general picture of wind speed related to the

accident rate.

In further review of the data it was thought rate of

change of short time data fluctuations might be important.

Yl
L

2 0

-20

CHANGE OF ACCIDENT RATE

WIND SPEED
Figure 3.

- 16 -




Figure 3 gives the change of accldent rate with respect to

the wind speed.

Y" = -7.6332 4+ 7.27185 x -~ 0.60323 x% + 0.01199 x?®

"

This means the largest change of accldent rate occurs at 8
kts/hr, which increases almost 20 accidents/100MVM by adding

one knot of wind speed,

3.2.2 GStation Pressure

Predicted Equétion
¥ = 500.04193 + 309.06988 y - 0.53548 y°
+ 0.00626 y" cmmm e (IV)

Where 28 <y < 30

Y = Accident rate (# of accidents/100MVM)
y = Inches of mercury of station pressure
Yields Y max. = 1250.92103
Y min, = 391.6822
Source. of Varlation D.F. Mean Squarés F
Treatment 3 1237808078.838  9.37767
Error _ 8621 131995269.490

Total 8624 132379944.190

Where F g 3 ec21 = 2.6 < 9.37767

> 3

ANOVA TABLE

TABLE IV

- 17 -
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Hence reject H0 ¢y = o. Station pressure tlhen has a sig-
nificant effect on the accident rate with the predictor
egquation IV. Y monotonically decreases which means low air
J pressure is related to higher numbers of accidents. The

relationship is plotted in Figure A4.

Figure 5 shows the change of accident rate decreases
b from -400 to -460 accidents/100MVM when the pressure goes

up from 28 to 30 inches of mercury. It indicates accildent

rates decrease faster as the pressure goes up.

v
A &
—-460-
Led
-
<,
o
+
Z - 440
Lot
()
O
Q
< .
e b
o —-420- .
L
= i
T 1
© 4004 S —
28 29 30
BAROMETRIC PRESSURE
|
| LIBRARY " Figure &

michigan department of
i state highways .
f | L ANSING




3.2.3 Temperature

Predictor Fquation
Y = 964.32829 + 13.50999 z - 0.68689 z? + 0.00874 z°

- 0.0000367 z* v—--n-—nwuw-—nwm--mnu_“__i*a__;-___-_(v)
Where -10 < z < 95

Accident rate (# of accidents/100MVM)

Y =
z = Degrec of temperature Tahrenheit
Yields Y max. = 1042.09847
Y min. = 514.78232
Sourcé of Variation D.F. Mean Squares . K
| Treatment o 1] 1709098907.946 12.98231
Error 8620 131648289.707
Total 86214 131785407.720

Where F g & se20 = 3.80 < 12.98231
o s

3

ANOVA 'I'ABRLE

TABLE V

Reject Ho-: z = o0 which shows femperature is an important
significant factor related to aceidents. It ranged from
-10°F to 950F during the year and the highest accident rate
happened around lBOF. The lowest accildent rate occurred

during warmer weather (See Figure 6y.

- 20 -
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L

Y* = 13.50999 - 1.37379 y + 0.0262471 y? - 0.0001468 y?3

Change of acbident rate with respect to thé_temperature is
very high during the low temperature area whlch ranges
from -10 to 5. It becomes relatively stable after the

: i
temperature reaches around 200F (See Figure 7).

w .
— Y
<
e
- 30+
z
m .
o 20
O
o
w
o
W 7 : T |
2 ~o° | 50° —~ loo°
z |
T - 10
O

TEMPERATURE

Figure 7
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3.3 RATE OF CHANGE

In additionuto the previous analysis further wvisual inspec-

= tion of graphical material was tried to see if other rate
of" change relationships could be detected. Tﬁis differs

Jfg from the earlier calculations on rate of chanéé since a

direct side by side comparison of drastic change will be

attempted. Before, by the nature of the analysis, means

of change of accident rates related to a specific weather

factor value were used. Here, rate of change of both in-

dependent and dependent variables will be viewed simul-

taﬁeously.

It seems important to inspect appropriate graphs (Figures
& 8-1, 8-2, 8-3) to detect if there are direct effects of
accident rate during sudden changes of pressure and tem-

perature. These sudden changes may have been obscured by

the numerical analysis. Nine days have been randomly
selected for the graphs whose data are plotted hourly.
A1l the graphs are in the same scale even though range of

the data may be different each day.

By inspecting these nine sets of charts, specific relation-
ships between accident rate and the sudden change of pressure

or temperature could not be found.

- 23 -



TEMPERATURE

BAROMETRIC

ACCIDENT RATE

10,000

5,000

454

354

i .

24 HRS.

} /\//\ Ao

25

29.24

2914

PRESSURE

T
24 HRS.

JANUARY 20,1968,

24 HRS.

10,000 -

5,000

A\

28.2-
26,11
29.0-
28.94

28.8

¥
24 HRS,

28.7

MARCH 8,1968.
Figure 8-1

e ‘
24 HRS..

10,000

5,0004

~\

554

454

354

T
24 HRS.

21

T
[

- 29.59

29.4+

29.3+

i
24 HRS.

- 292

MAY 6,1963.

T
24 HRS.




10,000+

5,000

40

29.4

29.31

29.21

29.1-

24 HRS,

JULY 4,1968.

10,000+

5,000

7O~

N

24 HRS,

50

29.24

29.1

29.0+

T
24 HRS,

28,9

AUGUST 25,1968,

Figure 8-2

: -
24 HRS,

5,000

AAAA

904

70ﬂ '

50

}—
24 HRS,

29.4

29.31

29.24

¥
24 HRS,

N

29.2

o

. SEPTEMBER |5,1968.

24HRS.

25 -




704

_24HRS,

30
29.3 4
29.2

29.1 4

29.0+4

24 HRS.

28.8

OCTOBER 21,1968,

24 HRS.

10,000

5,000

A

‘o " 24 HRS.

60

G0~

20 T
24 HRS.

29.2

29.1+

29.0

'NOVEMBER 13,1968,
Figure 8-3

! 28,74

15,000

10,000 4

5,000+

504

L
24 HRS,

26 -

far e b

30
29.0

28.94

28.84

. 28.6

. 24 HRS.

28.5

DECEMBER 19,1968,

- L
24HRS.




R ~ SECTION 4.0

CONCLUSIONS

I'rom the data and the derlved estimates the follo?ing may be

] concluded:

1. Stepwise regression analysis showed the priority rankings,
| among weather factors having an effect on traffic accidents,
12 were 1) precipitation, 2) temperature, 3) pavement condition,

4y lighting, 5) pressure, 6) relative humidity, 7) season

s ~ variation and 8) wind speed. The last three factors were

less significant.

= 2. Polynomial regression analysis for station pressure alone

showed a strong effect on accldent rate due to the change
of pressure. Low alr pressure corresponded with higher
accident rates and the change of accident rate was higher

Ej ' during low pressure periods.

3. Low temperature periods had much higher accident rates.
Change of accident rate dropped sharply from ~10°F to +15°F

and then became stable all the way to +95°F,

[~ 4, Sudden changes of elther pressure or temperature could not
i be shown through visual inspection of plotted data to have

a direct effect on the accldent rate,
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SECTION 5.0

RECOMMENDATIONS

As stated at the outset, thils has been a very preliminary study

to test the idea that weather is associated with traffic.accidents.

Important findings are that 1) change of temperature at low tem-
perature ranges, 2) precipitation and 3) change of préssure are

indeed related to accidents,

It is suggested these findlngs warrant further detailed investi-
gation. Since the three factors may be all related to storm
systems an addifional study of electromagnetic effects may be in

order.

Once underlying causes and effects are better understood counter-
measures can then be devised. For instance, artificial pres-
surization in vehicles may be warranted. This can be better
evaluated by comparing accldent rates, iﬁ cooler weather when
vehicles-ére likely to be closed, between urban and rural areas.
Rural driving 1s faster and thus passenger compartment pressure

should be higher.

Another possible countermeasure would be public advisories of

high risk driving hours.

At any rate, the work reported here provides evidence that weather.

affects accidents. The work should be carried further,

LIBRARY
michigan dopariment of
state highways

LANSING
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APPENDIX 7.2
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APPENDIX 7.3

PABLE OF LOCAL CLIMATOLOGICAL DATA AT LANSING
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APPENDIX 7.4

B5500 COMPUTER COBOL DISK COMPILER




13

% 2>5uvU CUvyuy Uuisek

000010(:j)IDENTIFICATIQN DIVISION,

gooc20
nooo3d
Gaocud
onges?
oo00eD
000070
000080
cecilo

000120

000130

000140
on0180
000190

onlelo

001020

- poyn3e

[+1o3 Qo]
tnioso
003070
co2nLo
cogoz0

cn2030

cozoud

tn2100
¢o2110
002170
002130
0n2;40
0035ﬁ3

co3rn

AT

PROGREY=ID, 16051,

AUTHOR, CAHRTER,

COMPI1LITLER

INSTALLATION, MICHIGAN DEPARTHENT QOF STATE HIGHWAYS,

DATE-WRITTEN, MAR 70.

DATE=COMPILED,  4=17=70, ¢1ds PHM,
SECURITY,

REMARKS,

ENVIRDNMENT DIVISION,

CONFIGURATION SECTION,

SCURCE=COMPUTER. B=5500.

OBJECT~COMPUTER, B=5500, MEMORY SIZE 5000 nwORDS,

INPUT=QUTPUT SECTIUN.

FILE-CONTRUL, ‘ .
SELECT KARDI ASSIGN TO READER,
SELECT KARD2 ASSIGN TO READER.
SELECT KARD3I ASSISN TO READER,
SELECT KARUA ASSIGN TO READER.

SELECT DATAPE ASSIGN TO TAPE,

SELECT SORT-FILE ASSIGN TO SQRT DISK AND 3 SQRT=TAPES.

I=0=CONTROL, , ]
APPLY TECHHIOUE™A ON DATAP;,

DATA ﬁIVISIDN- '

FILE SECTIUN,

FO KARDL
LASEL RECORD STANDARo '
VALUE 10 "QA16051"
DATA RECORD CARD=LINEL,

01 CARD~LINEL  SIZE 80,

FD  KAKDZ ,

LAdFL RE€NRD STANRARD

o

07728769
0002«000%

l‘ﬁooz-ooo:
. 0002-0001
0002=0001
0002-0001
0002~0001
0002-0901
0002-0001
0007~0061
0007-0001
- 0007-0001
| 6007-0001
0007=0001
0007-0001
0007-0001
0007+0001
0007~0001
0007=0001
0007-0001
0007-0001
00670001
0007=0001
0007=0001
0007=0001
0007~0001
0007~0001
0007=0001
00070001
0007=0001

0007-0001
0007-0001

NUN7=nnn




i wwwa

onlxzo(::}oa CARD=LINE2  SIZE B0, ‘ {::} o 0007=0001 : (:)

003130 FD KARD3 , 0007=0001 ,
063140 LASEL RECORD STANDARD : ' , 0007=0001
0n3159 , VALUE ID "QC16051v ' - 0007=0001
003160 CDATA RECORD CARD-LINE3, | . 0007=-0001

. 003170 01 CARD-LINE3  SIZE 80, .. R N , 0007-=0001
003180 FD  KARD4 ‘ C 0007~0001
003190 . LASEL RECORD STANDARD o _ 0007-0001
003200 VALUE 1D "Q016051" : L ' - oo07-0001 : o
06032190 DATA RECQRD CAHD-LINE4, ‘ ' ) - ) 0007=0001
003220 01 CARD-LINE4 SIZE 80, _ _ ~ 0007-0001 - . -
004150  FD DATAPE ' : _ ‘ 0007-0001
004160 LAJEL RECORD STANDARD . : o 0007-0001 '
004170 ° TVALUE 1D "aT16051" - ' " 0007=0001
bos160 - SAVE~FACTOR 99 ' I o ' 0007=0001 ) | .

TS LY, BLGCK CONTAINS 5 RECORDS C ‘ ‘ ' : 00070001
& onuzco . RECORD CONTAINS 48 CHARACTERS . 00070001 o
' oaz1o DATA RECDRL TwREC, . o . ' : . 0007=D001 L.

couzao 01 T-REC SI1ZE 48, ' - ' - . o0c7=0001
005180 8D SGRT=FILE . R K " 0007=0001 ©
005190 DATA RECORD SORT=REC, . ‘ 0007-0001-
005200 01 SOAT-REC STZE 48, ; o - 0007-0002 _ ' :
005210 02 FILLER  S1ZE 2, - 00070002
066020 02 MONTH PICTURE 99, : o | 0007-0002 . |
006030 02 DAY=S PICTURE 9%, ' f o . 0007=0002 ! ;
006049 02 HOUR PICTURE 99, . ooo7=ov02 " T LIBRARY -
006043 02 FILLER  SIZE 23, ‘ . 0007-0002 michigan &épar ment of
006045 02 TIPE PICTURE 9, - o | ' 00070002 state h!ghvvaysn
006050 02 FILLER _ SIZE 16, ' S 0007-0002 [f\PdEﬁPJ(;K
0N6C6D  WORKING=STURAGE SECTICON, . . 0007-0002 ‘ '
ereCTy 77 Stg © PICTURE 99 CuP=1 VALUE f. 0007=0202 v

CaRTS TV 5150 FICTURE 94 Cupe=l VALUE 12, - T p0p7=0nn?




A

vuaoLe L

OOﬁJBD(: 01

006140
006150
006160
006170
006180
CO&1%0

0n6240

006210

007020 01
onFOLD ‘
0070590
007060
on7070
oo7080
Q07090 01
007140
¢aT150
coT180 01
607160
0a7200
0n7210
0o8N10
ONEC20
008030
ceaned
008110 o1
cneled
0n8130
Qne340

0pg1SD

STURE=A .+ .|+« 1 SIZE 168,

(PICTURE 99 ¢MP=1 VALUE 0.

02 STOR+=A OCCURS 12 SIZE 14,

DCCURS 24 PICTURE 999,

PICTURE 99.

« PICTURE:- 994 1

PICTURE 99,
FICTURE 99 .
PICTURE 994
PICTURE 99,
PICTURE 99.
S1ZE 80,

+ 8TIZE. 24

PICTURE 99.

PICTURE 99.

STZE 24

+

‘. S1ZE'-80,

03 i HON~A
L 03 .DAYeA .
03 YER
03 - TIME=A"
03 MIN-A
03 WeORT
- 03 WespD - -
ACCID=CARD .
02 FILLER .
02  MON=AC
02 DAY=AL
02 NO=ACC
02 FILLER
A=CARD .
02 DAT=A '
02 FILLER =
B™CARD H
62 MON=3 '
02 DAY=3
02 FILLER x
02 TIME=B
02 FILLER

02 B=VYALUES

02 FILLER
VEN=CARD

02 FILLER

02  MOn=vH f:
o2 DAY;VH- )

02 VEH=HILES

6?7 FluLe?

S SIZE 184

SIZE 66, " -

$12E 80,
PICTURE 994
FICTURE 99.
S1ZE 2.
PICTURE 99,

S1ZE 2,

SIZE 11,
SI1ZE 59,
stzt &0,
S1ZE 2.
PICTURE 99,

PICTURE 99,

UCCURS 12 PICTURE

314 2,

char

V999999,

v

i

Lt

. 0UPT=0003

000r~0004

00070004

00070004

0007-0004
0u07=0008

GCO7=0004

C007=-0004

0007~0004.

0007=0004
000T=0004
C007~0004
000T=0004

. Q007=0004

00070004

0007~0004
0007-0004
DUOT=0004
0007=0004
© 00070004

0007~00048

00O7=0004

CO0T=0004
0007~0004
0007=-0004
0007=0004
0007-0004
00070004
0007=0004
0007=-0004
0007-0004

0007=0004

peOT= a0

"
N




—_ gg —

(YR R

009020(:>

009030
oo9cur
o050
00G04C
onoeeCTo
0090E0
009090
008100
009110
op9t20
009136
009140
009150
059160
0OR170
009175
00S1ED
009190
009200
010010
Q10029
010030

010040

010950
Q10CE&D
DiOOTG
G10080
oriele
011620

oticid

rerenn

v i LR RAY-E 2
02 VYALUE
03

 DLET MU,

~PART
DATE
04 YR

04 MON

‘o4 DAY

03

03

03
03"

03

02 FILLE
01 FOUR-REC
02 4-REC
03

03

03

o3

03

03

04 MR
HIND

04  w~DIR
04 K=SPE
CARD=4VAL
04  PRESS
04 THPT
94  PRCPT
04  PAVE
04  SEASQ
08 LIGHT
NO=ACC~T
YEH=-MI

TYP

R

OCCURS &
DATE=4
WIND=4
4=CARD

NO=ACC=4

" VEH=M4

TYP4

PROCEDURE DIVISION,.

SORT-FAR,

si2E 3z,

SIZE 8,
PICTURE 99 VALUE 88,
PICTURE 99,

PICTURE 99,

PICTURE 99,

SIZE 4.

ECT PICTURE 99,

E0  PICTURE 99,

SIZE 11,

URE PICTURE 95V999,
PICTURE 59%,
PICTURE 9.
PILTURE G,

N PICTURE 9.
PLCTURE 9.
PICTURE 69,
PICTURE V9(6).,
PICTURE 94

S1ZE 16,

S1ZE 128,

SIZE 32,

PICTURE 9¢8),

PICTURE 94},
S1ZE 11,
PICTURE 99,
PICTURE Vv§(6),

PICTURE G,

SUAT SURT=FILE ON ASCENDING KEY MONTH OAY+S HCUR TIPE

ey

PRACLIURE RFAR-Tr NOTPUT PRACE AR

WRITF=NUT .,

.Aw%ww

oUo7T=0004
6007-0004
00070004
0007=0004
0007°0007

0007-0007

0007=0007

0007=0007
LoO7=~0007
oo0r~0007
QUOT=0007
000rY=0007
0007=0007
0007=0007

Q007+-0007

00070007

0007=-0007
0007-6007
Co0T=0007
0007=0007
0o07=0007
c00T=0007
coor=0007
oco7~0007

000700607

- 0007=0007

0007~=0007
0Q007=0007
Qoo7=~0007

0009=0001

"p009=00D1

0010=-0901

adin=-n10]

g




011060(::)READ'IN SECTION,

c11c070
c11080

- 011¢C%0

MOVE

- 6¢

011109
011105
011110

011120 v

e11125
011130
011150
TRUNCATION
011160
Q11170
011180
011190
0112090
011210
012010
0120620
C12030
012040
612050
¢1206D
012070
012080
012090
p12100

012110

012129

012140

1830

1ST-0PEN,
OPEN INPUT KARD1,

‘ KREAD KARDL1 INTOD ACCIDTCAHD_AT END G0 TO N'IST‘FILE'
MOVE SPACES TQ TTREC, :
MOVE MON=AC TO MON,

MOVE DAY-AC TO DAY.
MOYE 1 TO TYP,
M1, MOVE NO=ACC{(SUB) TQ NO=ACC~T

MOYE SUB TO HR.

RELEASE SORT=REC FROM TTREC,

IF SUB < 24 ADD 1 TO SUB GO TO Mi.
MOVE 1 TO sus, ' ‘

60 YO RD1.

N=1ST=FILE, , e
CLUOSE KARDL,

OPEN INPUT KARD2,

"2, . ‘
READ KARD2 INTO VEH=CARD AT END GO TO N~ZNDeFILEs .
MOVE SPACES 70 TTREC, (

_MOVE 2 To Trp, '
MOVE MON=VH TD MON,
MOVE DAY~VH TO DAY,
M2, MOYE VEH-M;LES(SUB) Tb VEH=MT
MOVE 5u8 T0 HR,
RELEASE SOXT=RCC FROM TTREC,
IF SUE < 12 ADD 1 TO SUB 6D TO M2,
MOYE 1 TOU susB, . »
RD23,

WEA® Fadag? THTY VFH=C A0 AT FHNQ 60 TO :f—.?':{)-F!L}T.--

LTAVE O B VATRT D
0011=0002
0011=0002
0012-0001
0012-0002

0013-00068

00130007

0013=0010
0013=0013

0013=-0015S

0014=~0004

0014~0005

0014=0011
£016-0918
0014-0019

0014=001¢

001 4=0021
0015=0001
¢015=0002
0015=-0004
0016-0006
0016=0007
0016=0010

" Q016=0012

0016=0015
0017=-0004
0017-C008
OOI;'OU!I
0017=0017
cCcl7-0018
0o17=-0018

0G14-nans




- 0f

Vigity

012165

BLR170

612180

012190
012200
012205
012210

013012

013020

013030
013040
013050
013060
013070
13080
013090
013100
013110
p13120
013139
013140
013150
013160

013170

oi3l8e

013185
013190
013700
013219

014010

¥

MERa, MUVE YEMSHILED(OUB) 1U VEK=MIs
ADD 1 TO SuSq. '
MOYE SUBQ TO MR,
RELEASE SNRT=REC FROM TTREC,:
IF SUB < 12 ADD 1 TO SUB GO TO M2A,
MOVE 1 TC SU3,
MDVE 12 TO SURQ.
G0 TQ.H02|.
N=2ND=FILE,
CLOSE KARDZ, ' . .
OPEN INPUT KARDI,
RO3, ‘
READ KARDY INTO A=CARD AT END GO T0
MOVE DAT~A T8 STOR=A(SUB}.
ADD 1 TO TIME~ACSUB),
D1, ADD 1 TO Sus,
READ KARDI INTO A=CARD AT END 60 TO
MOVE DAT=& T STOR=A{SUB),
ADD 1 TO TIME=A(SUB),
IF TIME=ACSUB) = TIME=A(SUB = 1) GO
i ELSE SURTRACT 1 FROM SUB.
IF Sus = 1 6o TO 03.
D2, IF WeDRT{SuB = I} = 0 CR W=~SPO(5UE
ELSE GO TO D3. ' '
ADD 1 TO 1.
IF 1 < SuB GO TO D2 ELSE 6 TO DA«
D3, MNVYE SPACE% T0 TTREC,
MOVE MON=A(SUB) TO MON.,
MOVE DAY=A(SUB) TO DAY,
MOVE TIME=A{SUB)Y TO KR,
MOVE N”DRT{SUBS TO W~DIRECT,
MOVE «#=+5PO(SU8) 10 W~SPEED,

MIIE 3 Ty fve,

N=3RD=FILE,

N=3RD~=FILE,

10 b1

-.1) = 0 NEXT SENTENCE

0019-0004
D019-0008
0019=0009
0019~0012
Q0019-0018

0019-0019

0019=0019"

0019=0020

- 0019-0021

0020000}
0020-0002

0020=0004

002i=0006

oo21=~0007
go2i=001%
0022=-0001
0022=0007
0022~0008

o022~0020

© 0022-0043

0022=0048
00220047
0023=0014

0023=0020

002370021

Q023~0025
$324=0001

G024=0008

002420015

0024=0023
c0248-0030
002a=~0N38

0oPU=0n4L




- Tk

014060
0rac70
014080

014090

ota110

014120
034130
0t&iED
214190

014195

014200

015610
015020
015030
015040
015045
015050
015060
015070
015080
015050

015100

015150

015160
015170
015180

0§539D

C15195

015200

015210
c16010

L1 0n

D, MOVE STOR=ACSUS + 13 TO DAT=A,
MOVE SPACE TO STORE=A, -
MOVE 0 TO I.

MOVE 1 TO $UB.
MOVE OAT=A YO §TUR“A(5UB)f
60 1Y 01,
N=3RD~FILE.
SUBTRACT 1 FROH SUB,
PERFORK D3,
RELEASE SORY=REC FROM 1THéCn
MOVE 1 70 SUB. - '
" CLOSE XARD3:
DPEN INPUT KARDA.

RO4,

MOVE SPACES TO TTREC,
MOVE & TO TYP, ﬁ;,-
MOYE MON=8 TD MON,
HOYE DAY=B TO DAY,
ADD 1 TO TIME=8.
MOVE TIME~2 TO HR,
MOVE B=VALUES TD CARD=GVAL,
RELEASE SORT=REC FROM TTREC,
GO TO RD&. ‘
N=4TH=FILE.
CLOSE KARD%.
WRITE=OUT SECTION,
DPENN, OPEN OUTPUT OATAPE,
Bl. MOVE. 1 TO 1,
RETURM=1, N
RETURI SORT=FILE INTO TTREC AT

TP Tre ¢ 1 6 I0 “ISSINfG=YaLUF,

READ KARD4 INTU BeCARD AT END GO TO N=4TH=FILE.

END GO TD DUN.

0026=0005
0026=0008
0o26=0011
0026=0012
00250013

0026~0024

0026~0026

0027-0001

0027=-0002

0027~0004

Qo027=0008

00270008

0027=0010

0027=0011
0028-00C6
0028~0007
0028=-0010
0028~0012
0028=-0015
OOZB'ODiB
co28=0022
00258=0025

| pO28=0028

T 0028=0032

0025=0032
0029-0001
0029=0002
0030-0001
0031-0001
0031=0001
0032~0005

fu3IP-0n1n




e rm ws ok

016049 C:} ADD 1 YO 1, A O . 0032=0021 O

014050 G!e GO TO gz. : ' . 0033-0001 : ‘ .
B56060 62+ IF I = & ALTER Gl TO PROCEED TO 63, _ .0038=0002 B
016070 q§ TO RETURN=1, ' _ L 0034=0003
0L608D 63, MOVE WD=ACC=4(1) TO NO=ACCT, ' 0035-0005 .
016050 " MOVE VEH=M&(2) TO VEH=MI, - o ' 00350012
016100 MOVE WIND=4(3) TQ HIND. _ ' _ 0035-0018
016119 l,' MOVE 4=CARD(4) TD CARD=4VAL, ) 0035-0026 | e
016115 MOVE 68 TO YR. | - - 0035-0029 ¥
016120 WRITE T=REC FROM TTREC., o : ‘ 00350031
016125 ALTER.G1 TG PROCEED TO G2, - ' ' : 00350035 - . .
016130 60 TO 8t. : _ o 003570036
016140 MISSING=VALUE, _ : o ) ' 0035=0037 ' '
016169 T UIF TYP =i GO TO MVI. | S ., T 00380008
016170 RETURN $SOAT=FILE INTO TTREC AT END GO TO DUN, _ 0036-0014
:: 016180 60 TO MISSING=VALUE, ' i : ' 7 0036=0016
™M ore1e0 MVl : . 0036=0016
' o620 MOVE ZERCS TO FOUR=REC, ' : 7/ oo3r-0001
016210 MOVE TTREC TD 4=REC(1)4 e B 0037-0004 '
017010 MOVE 2 TO I, S . . . 0037-0010 . ' o

MOVE TRUNCATION

os7c2e GN TO RETURN=1, e g 00370013 I
017039 DUN. . . ‘ -_ ' 0037=0015 — .
017050 CLOSE DATAPE, : . : ' T0038-0001% ‘ :
017060 Xx-IT SECTION. . ' I . © 0038-0002 |
017070 FIN. EXIT. < o 6038=0002 )
017080 END=OF ~J0B, ' . 00000000

COMPILE O % o B=5500 10-13=67 ‘ _ _ . '

PAT S17C cl18u : : .
MO, SEBS, D6OD 0
COMPILE 1IvE 0ODSU SECS.

L1 P 2 ALt L
e, S AN




300" €CNHIOL 015K caMp 1 L F_R TX.62 O7/28/769

000”(;> IDENTIFICATION DIVESENNG ) (::) . : © 0D02=0001 (::)

. 000620 PROGRAM=1N, 16051,% ' 0002=0001
; 000030 AUTHAR, CARTER, . ' ' 0002-0001
E 0nooad [USTALLATTONG oICHTGAN DEPARTAENT OF STATE HlguaaYs. . nao2-onot
: 0000590 DATE=4RITTEN, FE3 70 . 00nN2=-0001
. 000050  DATE=CONPILED.  7=28-70, 5110 A%, ' ' 0002-0001
’ 000ATY SECURITY, o _ 00020001
000050" * REH&RKS, . . ' . 8002=0001
000110 ENYIRQNENT DIVISIAN, _  co07-0001 }
050129 CINFIGURATION SECTTAN, . . - ' 0007~0001
: 000130 SDURCE=cUupUTER, B=5500, 5007-0001 -
: 000119 DBUEST=CHuPYTER. 755205 AEMORY SUZE 5000 wnRDS. ' _ 0007~0001
00150 I4PUT=0"TRPUT SELTIAN, o . 0007=0001 {7
" onots FILE=CONTROL, : : : . 00070051 ' X
| oncpqé' STLFCT ACC-MASTER ASSTGN TN TAPE, ' coa7=-0001
~ 900210 SELECT PRT ASSTGE TO »RINTEH. : 0007-0001
ﬁo 300279 SELECT SORT-FILE ASSIAN TO SORT DTsX ANp 3 SORT=TAPES, ] 0007-0001
' no1e10 CSELFCT Pud ASSTGN TD PuNCH, ' : 7 2007 =0001
80100 I=0=cHTHAL, ' ' . 00070001
001020 . APFLY TEGHWIOUE=A DN ACC-HASTER. | = ' : 00070001
601040 DATA BI/ISTSN. : _ | | 9907=0601
001050  FILE SEef1ox, - o '8007=0a01
201960 FD  AGC-MASTER o - 007 =0001
201070 LAREL RECORD STANDARD A i . 00070001
i 601089 YALIE 10 "eT24a01" ' . - - 60070001
cotavy BLOGK CONTALUS 10 RECHIDS - : 0007-0001 ' :
001100 RECARD CNATAING 200 CHARACTERS _ , : 00070001
001110 DATA RECUSQ AC=REC. ) ' 00070001 Pt
0ol 01 ac~mEc STZE 200, ‘ o . 0007=0001 "
391139 w3 FILLER  SEZE 2. | . 0007=0051 ’

Gt 0y CnGTY pICTpRE 99, nNa7T=0004 r

T . ISR S . raf T




S -

601150
ga11

201180
001190
ant2a
ODIZEd
031727
£o2010

002020

gN?03d

002040
£02053
por7Qev
02070
U32040
QnzZngo
002319
porPL20
002130
002ta0
05?150
002150
002173
paris0
002145
007190

Qo220

DO3nto

gu3nzn
[t HED]
Ju3nan

1) Yy )

Fo

ol

FO-

o1

50

ot

N2 TIuE

G2 HngTH
g2  4RY

N7 FTILLER
PRF

PICTURE 99,
ZICTURE 99.
PECTHRE 9%,

s1ZE 174,

VaLgE 1D "oPispliL™

LABFL RECORD STANDARD

DATA RECORD LINME=PT,

LINE"PT

PUx

S1ZE 137,

VALYE In "eD16s51"

LABEL RECURD STAANARD

NATA RECORD PUNCH®L INF.

PUNCH=LINE

SORP=FILE

5128 8o,

DATA RECORD 30aF=REC.

SNRT™RER
62 - T
'0? MON
02 oy
0?‘ FILLER

21Z% 8,
PICTURE 9%.

PICTYRE 99,

- PICTURE 9%.

128 2.

KORKING=STORAGE SEATION,

7T

77
77

a1

ol

PR~
FHeEAY

SUR

“§if

eICTURE 99
PICTURE 99
aICTYRE 99 VvALUE .

STIE %6,

02 Sipm) ICCURSE 2% TIUES PICTURE 9¢d 3.

HEADTNS

n? FILLER

02 FTLLER

oo 5

" 1") 7Y

SI7E §37,
ST/F 10 YALuE SPACE.
SI7F 109 VALUE “MONTH

T L] g 1oty 12 13

i
1]

2

17

0007~C001
0007T=0001

0007=0001

0007=0001

- 0007=0001

0007~-00081

0007=0001

0007-0001

nOOT=0001
0007=0001
00070001
0007=0001
0007=0001

gonT=0001

3007*090!»

0007=0001
0n0T=0002
0067-0002
0007=C002

0307~0002

 ponT=0002

B007=0002

0007=0002

0007=0007

DOQF=0002

BGeY=000%

40067 =0005

aoG7=0005

0007=000%

0307=0007
opn7=-ooo?

gon7=gnn?

Nt




f
1

QnInry
003m
003090
0031e0
0n3119
003120
003125
Q03130
003140
003150
GOB!QU
003179
003189
23100
fudrng
on4ni0

aoany

07 D-LINE 7

SI7E 1324

O

62 FILLER ST7¢ 12 VALUT SPACE,

02 My PISTURE 29

2 FILLER SI7C & VALUE SPACE.

‘02s DATE PIRTURE Z9a

62 FRILER " S1/0 3 VYALUE SPACE.

o St s17¢ 94, )

03 Sum PICTURE Z74° NCCURS 2& TIMES,
02 FTLLEN SIZE 13 VALUE SPACE. -

01" 'CARR=PUNCH |
02 FTILLER |

SIZE 80,
S$I17E 7 WALUE "wéa%™,

02 ° MaTH PICTURE 994
n2 DAt PISTURE 99.

N2 NusH necuRs 24
A% FrLLEn

pRugEnurt pivigion,

SOHT=PAR

TIuES PTCTURE 992,

317 2 VALUE SPACE.

.

=
i
N © 008030

geanaU

004050
g0anqGyY
004079
; 008949
i 06a04a
: 004100
i ¢oa110

oua139

! 095055

nos1 3N

SFAYENCE FRAIT

anel
00L T 8 Y

SOHT SORT=FILE 0N ASCENDING KEY wON 0Y Tu'
THPYT PROGEDURF SE=LECT DuTFut Pﬂﬂﬁgﬂﬁafnﬂﬂgﬂépxe
U2, STOP RUN, »
SE-LECT SECTINH,
PAR=1,
. OPEN THPUT ACG~MASTER,
READ=1, -
READ AcC-uaSTER AT END GO TO FINIS.
IF GOUKTY # 33 GO T READ=U.
MOVE TIME TO Tu,
1F TH < 1 QR » 24 g0 Tt READ=L.

MOVE wqUNTH D mlUn.

MOVET BAY TO DT,
RIZIFARE §ART=ReC,

PR A Caaety,

0p07=0013

00070013
N00T=0016

0007~0014

- 0OO7=0018

000740018
nNo07=0021
BO0T0021
0007=0a71
0007=0024
Q007=0074
00070027
00070027
0007=0027
0p0T=0027
9009-0001
0009=0001
B010~0001
0n10=0001

co11=0001

" 0914=0002

0011+0002

"6012-0001

on12=0002
0n13=0003

oot3~-ooti

0013-0011

Dpi3=car7?

0013~0027

0013-0030
nNnt13d=-nniy

Aat Y Loun e




nauy7sn
0041
IREN
000740
. 04210
035010
005120
05049
005050
005060

005070

005080

005013

005000<

035110
§ 0051?0.

= 5140
o~ IV R ]

| HOYE TROUHSATION

005140

005130

SEQUMINCE KRIIR

on5149
0ns51%%
ous1 70
0251443
009200

Q05214

005220
COMPILE 0 X, 825500 10=13=67

BRY S17% 0145

L]

I LI oo

, SEAS, 042

Fluls,

CLOSE ACC-MASTCR,

HAIN=PT SELTIONG

PAR=2,

fIPES nuTPYT PRY PUN,

WRITE LINE=PT FRUM HEAQING BEFORE ADVANCING 3 LINFES,

RETURN SORT=FLIE AT £un 60 TN ENA=ALLe
Ml. SQVE MOH TO PR=MOY,

MAVE BY TO PR=NY.

‘ Al, ADD L TO SUHX{TH).

RTie

RETYRY SORT=FILE AT Exp ALTER g1 T pROCEED TO END=ALL 67 70

3
IF nY = pR=DY AND HON = pR=MON G0 TO AL,

Ste NOVE PRmNDN TO M MNTH,

HMAVE pR*NY TQ nATE DAT.

,

M2, MUVE SUMXLSUB)Y TO NUMBCSUB)Y SUMCSURY,

IF sua < 24 Anp L T0 SUR 60 TT M2 ELSE WOVE 1 TO SUB.

WRITE LINE=PT FRON D=l tNgs

WRITE PUNCH=LIWE FRON CARR=PUNCH,
MOVE ZERD T Sis '

Gl, GN TO M1y

ENp=ALL, FXIT.

pURIY SECTTON,

ouUne  EXIT. ™

ENO’HF‘JUQE

3033 LS,

et

0013-003%
0018=0001
0014=-0002
6014=0007
9015-0001
0015=0004
5015-0009
0016=0001
0016=0003
0017-0001
eni7T-0012
 0018-0002
0018~0003
0016~0018
on19=00014
0019-0007

0020~0018

0D20=005%
00200062
'
00200066
0020-0070
0021=0001
0021-000?
0022-0001
00?2-0001

no0o=0000




"CARDS

PISK SIJF 3420
¥EWRRY ST :OJ"‘ZUB

Adnhkad LA E AL

SERUENSE EAffIR Q9n02

nJ123

- Ln

|
;
:




000620
0030
poo0e)
000959
000050
; pO0NTO

0000

| - 000119
' 000120
pa0130
000140
000130
anricd
006200
Gac210

guOP20

-

$41010

[y

Q01020
goi0n3d
031080
Q0ENs0
0010A0
onin7 G
001480
001ne0
on11nd
LR34 D 1B N e ]

oai120

nntf o

RO I U I w4 B S B I D 18K N umn o FH

onon1(::> IBFNTIFICATINY NTViISITy.

PROGRAN=IN. 16051, .

AUTHANR. CARTERS

TusTALLATIOMN. MICHTGAN DFpARTHENT OF STATE wlgHWAYS,
DATE=RITTEN. FFR 70. .
DATE=COWFILED. 32302705 11:15 Aue
SECYRTTY,
RT1ARKS
EuyIRONMENT DIVISIAN.
CNEFIGURATIAN SEETTAN.
SNUACE=cOMPUTER. 8~5500,
BRJECT=c04PNTFR, B=5%00, MEMDRY SIZE 5000 WNRDS.
InpUT=tnTouT SECTINN. '
FILF=COxTROL,
SFLFCT PTR &SSTGn TA T:Pf.
SELFET pEMT ASSIpN 77 RINTER.

PUN ASSTaH TD = NEH,

APP.Y TETHNIOUE=A Nv IR
DATA NlvIigInu.
FILE SECTTRU.
Fn o eTR
LAB?L RELNRN STAHDARD
VALWE In "y714023%
AaLlicK ¢nRTainsg 190 éEcﬂRnﬁ
pEcnﬁn cONTATNG 152 puARACTERS
DATA NFCNARY p=rEr.
0t P-peg s1ZE 192
a2 STaT-Hn

v

nTovw elCTHRE T

PICTHRE 9¢é3.

T b,

: <::)-

siRT=F ;£ 8531gM TO SORT plsk ANp 3 SORT=TApEs,

12.6%

NT/20/639
0e02=0001
oonz=ongl
0gn2~0001
oon2=00nt
non?-onol
oonz=0nol
nanz2=0001
0002-0001
poo7~0001
poe?=ooni
LYRRARLTY
oon. onl
poor At
noot

opnT -

Jan7=00ct
00or=00n01

gonr=oenid

QaaT 0001
cnn?=o00l

ngnz.

gentronol
Goo7=0n0nl
0007;0001
oon7-nool
noo7-oo0l
- pa07-0n001
nposmonet

At




-_ 6h _—

A

[{1 R R EA

001165
001170
DIFLRD
601149
0012ce
001210
00?7010
aora20
002930
002040
002050
002060
WLEDYD!
00?7020
002100
002110
002170
002130)
007140

002190

002160

002183
002190
002200
002219,
Q02220
WHELEEY
nGAnen
093130
neanGa

EEIE A

Fn

01

Fn

01

SN

01

[ FoEw = e

n2 FILLER STZE 1. ' (::>

02 ynL SI7E 96,

03 vynLyef necnRs 24 plCTURE 9(04).

02 TnTAL PICTURE 9(A), .
2% FILLFR ST7E A0,
PRNT

VALUE 1§ "NP16A51™
LABFL RECOKRD STANDARD
DATA REZNARD | IvE-pT.
LinF=Py s17E f32.‘
PUN - .
VALUE In map1éasin
LASEL RFCORN STANDARD
DATA RECORD PLUNCH=LINE.
PUNCH=LTNE SIZE 80
SORT=FI4 € .

n{fﬂ RECORD SGPT‘REC;

SORT=REC SIZE 104,
N2 unx - _PICTURE 99,
02 Dy PICTURE 99,
02  KTS o SI1ZE 96

03 ¢NT  nerURS 24 pIcTURE 9999,

02 FILLFR ST7E 84

HORKING=STNRAGE SEpTINN.

[&4
77
77

01

01

1TV . PICTHRE 2¢10) Cup=1.

514 o PICTURE 99 ¢uP=1 VALGE 1.
L5t PICTHRE 99 CMP=1i VALﬁE i;
THALF"PUNCH sT7E 144,

02 u=Pyny Ogeuns 24 PITy’F ¥999939,
RE=HALF SERFFT=ES HA| F=PU«CH R12C 144,
r? gt st T2

Fad b N 17y T,

goo7r=nont

0007-0001
onn7~0nol
non7=oool
aon7=o0nl
npor-opoel
oponT=0001
oon7=0np1
ona7r~onnt
onn7-coel
noo7-oool
oon7=onnl
geo7-000l
oon7-0001
0007=0001
00n?=0001
poo7-000!
0H007~0002
0007=0002
poo7-0002
0007 " 0002
0607-0002
npo?=ann?
0007-0002
0007-0002
0007-0002
0007%0002
6007*0n03
0007-0003
nonr=¢oo3
neaT=0o03

AT LTINS

i
i
.

| LIBRARY
michigan department of
siate highwavs

| LANSING




VEATNE R St b

- . - = e - ara

{ .
onﬂns(::> . 0?7 FILLER - SIZE 2 VALNE SPACE. <::§ : .. 000770003 ( )

004070 02 D-MN PICTURE Z9%. o . 600770005
004080 02 FrLLER SI7E 3 VALUE SPACE. o D0NT=000S
00490 i 02  p-pY ’ PIGTURE 79, + - . _— ona7-0n08
005100 02 FTLLER SIZE 3 VALME SPACE. o - B007=60GH
r oosi1o © .02 nY. OccURS 12 PIC?uRE~.9999?9.'- o o ' ﬂ ‘ 00070010
J 004115 .82 FTLLER ST2E 24 VALUE SPACF. ;" ’ A ‘ . 00070010
008123 . . 01 La3TeiINE; . s1€ 132, ‘ ; - . : | 00070013
206130 .02 TTL PICTURE 9¢10). ' : A )  0007-0013 B
GRAYP $1ZE ERROR SR ) ' . . - |
004140 02 FILLFR | - $IZE 122 VALUE SPAcE. no07=c013 . o -
008150 01  pUNCXTLINE $T12E 89. . . ) ) 0007 001d .
004160 02 FILLER SIZE 2 VALUE w8Bw, - - 0007+0013 !
00E170 T 02 mepun  P1ETURE 994 . . 000T=001%
008180 . 02 D Py : -PIkTuéE 99, _ . ' 00n0T~0018
:n 004185 52 yeP . st7E T2. - DOOT=0018
© 0041%0 03  v=FuM Ogcurs 12 PIcTuRF v9§9909. noo7-o018
l 004200 82 ¢ARD=NO - PICTURE 29, ' o ' . 0007=0018
00“?16 01 MSS=LINE - s : _sI‘ZE 132, - ) - 7 . oon?=0ntAd
004220 02 HFSSG. PICTURE X(133, ' Do 0907=0018
004230 o2 FILLER STZE 119 vayLye sPACEL . ’ oéor-dnis
005010 " pROCEBURE DIVISION, E ' . _ _ son9=goel :
009020 1ST"PaR. : ' ‘ o ‘ , - : P009=0001 :
005950 STRT SORT=FILE O ASCENDING KEY MAN DY ' . - 00100001
005040 o Irput pRnérouRE INpT CUTpUT paﬂqtnunf Ugf,‘ L ' 0010-0001 g
005070 N=p. §7nrF RHQ-,- . ) | i . ‘ oot1-c¢ol -
N05AEY INPT SECTIGH. - . co1i=oon?
n050g9 0P-pn. . OPFN INPUT PTR, . _ ' 0012=0001 . T
005109 REAR=1., S ' ' | A. n012~0002
795110 . REAN pfé'é+‘fw§'nﬂ 10 FINIS, : o : nn13=0003 -
Ars1 o TP &1Af=nn ¥ 9n29 §0 TO READST, ﬂ013'00i0 '

i Voo Uity T r1y AlFs FemTe G ri F PLeF.RENT SEMTINeF, At I=agd




CODTuY

005!5(:)

T 005140
en5170
005150
c05141
005162
o0s183
Q051RG
005185
005190
005700
005710
008010

06211
|

L%
L 0NsnN3y

0ns212

ISEQUENCE £RROR
006040
006650
006060
GOENTD
005060
006695
006100
605101
pea1nZ
(LB
00A10
306305
094110

nastrs

WMIOVFE HMTH T 0.

MIVE DAY TO DY, , - (:}

‘MOVE VOL TD KTR.

RELFASE SGRT-ﬁrC.

G0 1O RFAD=1,

APEN NUTPLT PRMT,

MIOVFE "$I2€ FRRORY TO QESSGu
HRITE L[”F'ﬁT FROM MSS'LINE:V
CLOSE PRNT’.PTP.

STO# RUN,

FTN1S. CLOSE PTH.

ORFT SFCTINN,

RTRN,

Rt.,

D1.

D7,

APEN NUTPUT PRNT PUN,
MAVE SPACES TD LINE=PT,
WRITE LINF=PT REFNRE AQVANCING 2 LINES.

RETURN SNRT=FILE AT FND GO TU END=ALL,

MOVE MON TO DouN MmPUN,
ﬁuv& DY TD n=dy D=PUN,
PIVINF TTy Talrn CAT(SNEY GIVING HfPUﬁ(SHB) RUUND&D;
QDV: H=PUN(SERY TO DTCSUB). . ’
IF SUR < 12 ANN 1 TO SUR GO 70 DY, -

MOVE 13 TO SHB.V .

WRITE LINF=PT FROY D-~LINE.

NIVIOF TTV INTR CMNT(SUR) GIVING H“QUNtSUE) ROUNDEN.
HOVE H=PUN(SURY I DTOXSUBY, .

TF SR < 24 ADN 1 TN SUB ADD 1 TO xsSum nfi TO D2.
HWRITE LINE=PT £ROM D=L INE.

MAVE ¢ TN SUR ¥SUR

poye 1sf‘?u V=P,

Hityr 1 T LAND=I0),

R S A T AR A S 7R F R R ‘.""IT‘.".

0013-0017

0013-0022

0013-00248

0013~0028

00130030
0014=0001
00120002
00140006
0016=0019
0014~0013
0015-00p1
0015-00n2
00150002

“oote=0o0l

.

0016%0003
oote-oanT

0n17-0002

nei7T=0004
ooiT=0010
ﬂnléfﬁﬂlﬂ
gota~ocnzt
nois-0nst
nn18=00al
noaa-oqaz
o019=-0010
no1g=002l
no1$~00a2
0019-0043
apIvm0047
go1v=00aA
onfs-ﬁhRZ

ERE RIS




00613{’)

0046140
006159
006160
006170
0061/0
006190
096200

006210

HOVF 2 TN CARD=N[,
WRITE PUNCH-LIME FROM PUNCX=LINE,

G0 T R1.,

Enp=all,

MOVE TTv 1O TTy.

WRITE LIME-Pf FROM LAST=LINE,
DUmMY SECTION,
by, EXIT.

ENU-OF'JBQ.

COMPILE 0 « o R=S500 10~13-67

PRT SI1ZE 0146

NO. SEGS. 010

COMPTILE TIME 00045 $FCS,

TOTAL SE6G, SIZE 00621

DISK SIZE 01560

MEWCRY SIZE 09218

LALEE R RS LRSS R KK S

SEQUENCF FRENR Onpnol -

CARDS 00139

i
B S >

no

|

0019-005%9

00190063
0015-0056
00190079
00190072
0020-00n1
0020=0003
og20m0007
0020=0007

0c00=0000

‘
~
L




n | 'APPENDIX 7.5

;5‘ DATLY ACCIDENT DISTRIBUTION CHART OF INGHAM COUNTY 1968
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APPENDIX 7.6.

QUTPUT OF THE STEPWISE MULTIPLE LINEAR REGRESSION ANALYSIS

]
1 'E
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Step #1
Variable.entering
F-level

Standard error of Y

Degree of freedom

Constant

Variable Coefficient
X-5 3053.44807

Step #2

Variable entering
F-level
Standard error of Y

Degree of freedom

Constant

Variable Coefficient
X-4 -31.77266
X-5 A 2721.526&1

Step #3

Variable entering
F-level
Standard error of Y

Degree of freedom

Constant

Variable Coefficlent
X-4 -28.86486
X-5 1860.53566
X-6 1210.72321

5 (precipitation)
90.3854

11446.4815

8623

4776.89944

3td. Error of

Coefflcient T-Value
321.17482 9.50712
] (Tempefature).
28.4353
11428. 3155
8622
6332.13917
Std. Error ofg
Coefficlent T-Value
5.95833 -5.33248
326.65056 8.33161

6 (pavement)

15.482487
11418.7742
8621
5878.26296
Std. Error of
Coefficlent T-Value
5.99925 =4.81141
393.20891 b.73167
308.37357 3.92616

- 56 -

Beta Coefficient

0.10185

Beta Coefficient
-0.05810
0.09078

Beta Coefficient

-0.05278
0.06206
0.05169




[SATA I
Variable enteriné
P-level

Standard error of ¥

Degree of freedom

Constant

Variables  Coefficient
X-4 -26.73231
X-5 1886.81612
X-6 1231. 40020
X-8 -528.68616

Step #5

Variable entering
‘ i ) ¢

F-level

Standard Error of Y

begree of freedom

Constant
Variables Coefficient
X~3 - 124.67702
X-4 ‘ -28.02536
- X-5 - 1894.17942
X-6 1217.78750
X-8 —5N3f18752

8 (1ight)
h,4488
11416. 4909
8620
6003.42908

Std. Error of

Coefficient T-Value _
6.08267 ~4.,39483
393.32768 4.79706
308.46773 3.99199 .
250.65604 ~2.10921

3 (pressure)
3fH970
131414.8377
8619
2463.59685

3td. Error of

Coefficlent
66.67152 1.87002
6,12097 ~Y4.57858
393.29044 L, 81624
308.50895 3.94733
- 250.73969

- 57 -

T-Value

~2.16634

Beta

-0

Coefficient

.04888
.06294

.05257
-0.

02286

Coefficlent

.02014
.05125
.06318
05199
.02349



fﬁ Step #6

) Variable entering: 9 (relative humidity)
. F-level 1.0947

?] Standard Error of Y \ 11414.7750

;ﬁ Degree of freedom 8618 ;

i@ Constant - : 1758.20848 ‘

Std. Error of

Varlables Coefficiént Coefficlent TuValue Beta Coefficlent
- X~3 124. 23754 66.67248 1.86340 0.02006
e X~4 -26.77920 6.23574 -4.29447 ~0.04897
i X-5 1837.28892 397.02920 1,62759 0.06128
£ X-6 1159.37357 313.51826 3.69795 0.04950
i X-8 -460.47336 262.90571 -1.75148 -0.01991

X-9 9.38957 8.97420 1.0L628 0.01280

Step #7
;3 Variable entering : 7 ‘(season)

F-level ' 1.6323

Standard Error of Y 11&1&.3563

Degree of freedom B617 ;

Constant ' 1485.22@30

Std. Error of

. Variable Coefficient Coefflclient  T-Value Beta Coefficient
& X-3 143.90589 68. 42027 2.10314 0.02324
X-4 -30.52081 6.88898 ~-4,43038 -0.05581
& X-5 1848.64552 397.11413 4.65520 0.06166
E X-6 1153.98655 313.53511 3.68057 0.04927
X7 -171.82556 134.48777 -1.27763 -0.01686
-y X-8 -410.79506 265.75599 -1.54576 -0.01777
= X-9

13.45858 9.52226 }.41338 0.01835
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—

Step #8

Variable entering 2 (wind speed)

F-level 1.7372 |

Standard error of Y - 11413.8680 | |
Degree of freedom - 8616

Constant 1167.71827

3td. Error of

Variable Coefficient Coefficient T-Value Beta Coefficient
X-2 -~ 37.67861 28.58691 1.31804 0.01586
X-3 140.71430 68.46418 2.05530 0.02273
X-4 -30.25364 6.89166 ~4.38989 - -0.05532
X-5 1782.18939 400.28536 §.45230 0.05945
X-6 1066.07577 320.53785 3.32590 0.04551
X-7 ~189.65662 135.16077 -1.40319 -0.01860
X-8 - ~475.89880 270.29616 -1.76066 ~-0.02058

X-9 ~ 17.08310 9.91099 1.72365 0.22329
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