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This report presents a forecast of the number of motor vehicles, their
travel, and the resulting direct tax receipts at 1946 rates in Michigan,
It is 1n four parta:-
Conclusiong
Summary of Trend Computations
Dotail of Trend Computations and Summary Tables
Appendixi~ Charts and Tables
Bastimates of travel arc nceded for highway planning and design purposes,
Roads and gtreets are built now to serve for many years, Their location and

structural design should fit the anticipated necds,

Egtimates of income available for hishway purpogses ars essential to
proper administration and programming of highway development,

The estimates developed in this rcport are based on long-term trends,.
It is not cxpectod that travel or tnx receipis will necessarily approximate
the figures indicated for any specific yeor,

The war's effect on the trends is disregarded, It is assumed that
actunl travel and tax receints will reach the established trends when the
supply of motor vehicles meets the demand and the retirement of motor vehicles
again follows the pre~war experlence, This is expected to occur in 1951,
after which this forecast is useable, : :

The trends established in this study are on four basesi-

1, Population,
2, Number of poople per nmotor vehicle.

3¢ Motor fucl tax per composiie motor vehicle,

4, Weight tax per composite motor vehicle,

I
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The estimates are prepared by analysis of available data, They will
require revision from tine to time as actual deviations fron estimated trends
become apparent, or as the influence of certain factors dn any of the four.
bages is determined., Some of these foctors are:= ' :

The effect of various social and econonic conditions on the
population of Michigan, : -

The effect of changes in amount and distribution of the naw
tional income on notor vehicle ownership ond use,

The influence of the gquality of the highway syster and its
terninal facilitiesg on motor wvehicls use, '

The effect of vehicle characteristies such as weight and the
amount and type of fuel consumed on tax revenues,

The effect of changes in the tax structure on notor vehicle
use and revenues, ' .

The forecasts are generally reliable until such time.as & najor deviation
can be identified as preducing an actual change in the trend,

CONCLUSTIONS

ESTIMATED RNNUAL NET MOTOR VEHICLE TAX RECEIPTS
(1946 rates)

YEAR MOTOR FUEL TAX. WEIGHT TAX

' (Dollars) (Dollars)
1941 1/ 35,475, 347 23,936,57h
1950 45,170,000 30,320,000
1955 49,138,000 33,070,000
1960 52,090;000 35,135,000
1965 54,177,000 36,620,000
1970 55, 656,000 37,700,000

1/ 1941 receipts as reported by the Secretary of State,
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Chart A shows the treand of the estimated motor vehicle tax receipts from
1945 to 1970, The forecasts are based on these trends, the computation of
which is described in this report,

The forecasts are conservative for the following reasonsi-

~-Latest estimates from the same source indicate a larger national popu~
lation than that upon which these forecasis are based,

—The trends are derived from data which reflect the gradual development
of the use of motor vehicles, Data from the years of rapid expan31on
(up to 1930) are not used in these calculations, -

~=The future trend of the weight of motor vehicleg has been agsumed to

“be in the direction of lighter vehicles than the existing btrend
indicates,

SUMMARY OF TRERD COMPUTATIONS

Sources of information and methods by which the trends were calculated
are indicated in this summary in sequence of computation,

1, Ui 8. Population (forecast),

"Egtimated Future Population® by W, S, Thompson and P, K,
Whelpton, of the Scripps Foundation for Population Research,
Statistical Abstract of the U, S,, 19uuﬂu5, Table Yo, 2,

page 27,

2e Michigan's Percent of the U, S. Population,
: A revigion and extension of data developed by the Highway
Plmning Survey in 1938,

3+ Michigan Population,
' The prognesticated U, 8, porulation nultiplied by the percent
egtimated for Michigan,

%, Persons per Motor Vehicle.
Past population divided by past metor vehicle regigtrations
extendad to a fubture apparent minimum,

5. Michigan Motor Vehicle Registration,
Estimated population divided by estimated persons per motor
vehicle,

G, Annual Net Motor Fuel Tax Receipts per Motor Vehicle (1946 rates),
A Gompertsz growth curve was applisd to data for the years
1927-41, inclugive, and extended to 1970,




7. Annual Net Motor Fuel Tax Receiphs {total at 1946 rates),
Betimated registration multiplied by the estimated motor fuel
tax per motor vehilels,

8. Total Anmual Travels
Motor fuel tax total, offsct one month, converted to vehicle

miles,

9, Annual Travel per Motor Vehicle.
The estimated total travel divided by the estimated regis-
tration,

10, Annual Weight Tax per Motor Vehicle (1946 rates).
A Gompertz growth curve was spplied to two sets of data for
the yoars 1932-U43 and 1933-4l4, inclusive, This provides a
minimum and a maximunm trend, the selection of which will depend
con facts and agsumptions relating to the number and size of
cormercial vehicles,

11, Annual Total Weight Tax.
Estimated registration multiplied by estimated tax per notor
vehicle, Maxinmum and minipum estimates are developed,

DETAIL OF TREND COMPUTATIOVS
and
SUMMARY TABLES

Equations are developed to express each trend,

Trend curve equations are derived directly fronm basic data for the
following (nunbered as indicated in *Summary")

“1s U, 8, Population {forecast).
2. Michigan's Percent of the U, S, Population,
L, Persons per Motor Vehicle,
6, Annual Net Motor Fuel Tax Receipts per Motor Vehicle,
0, Annual Weight Tax per Motor Vehicle,
Trend curve equations are derived from a combination of other trend
values for the following:-

3. Michigan Population,
5. Michigon Motor Vehicle Registration,
Te Annual Fet Motor Fuel Tax Recoipts,
8., Total Annual Travel,
9. Anmual Travel per Hotor Vehicle,

11, Annual Total Weight Tax,




¥or the latter group, the combination of trend values (in each case), is
then expressed by a new equation, closely représenting the derived values,
This is done for convenience in subsequent computations, Data in this group
of equations for the years prior to 1945 are used only to aid in establishing
the algebraic equations,

Pourth degree parabolic curves of the form

Y=A+BX4+¢C x? + D % + B X11L

have been selected to represent trends derived directly or indirectly from
population data, These curves were computed with the origin at 1950 and a
time interval of 5 years on the X axis,

, X1g30 = ~4 Y1955 = 1
Xl = “’3 X = 2
) 935 i . X = O - X1960 ]
1940 = 7 : 1965 = 3
Xygus = -1 1970 =

Gempertz growth curves of the form
b4
Y = ab®

have been selected to represent trends relating to tax computations per moter
vehicle, These curves were computed with a time interval of one year on the
X axis and an origin as indicated,

The following pages contain the explanation of the computations for each
equation and a summary of the resulting data, The appendix containg the
detailed basic or historical data, computed and derived data,



1. United States Population

United States population data for the years 1920-1940, inclusive,
were obtained from the Bureau of Census of the U, 8, Department of Commerce,
Estimated population for the years 1945-1980, inclusive, are from the National
Resources Planning Board, "Estimates of Future Population of the United
States," by ¥, S, Thompson and P, K. Whelpton, of the Scripps Foundation for
Population Research. The estimates are baged on the assumption of medium
. fertility, mediwm mortality, no immigration, and no war losses, without cor-
rection for the underenumeration of infants, This data is published in the
"Statistical Absiract for the United States 104U-URY in Table ¥o, 2L on page
27, and are shown in Table 1 of this report,

After plotting the above estimates for the years 1940-1980, inclusive,
© it was found that they fitted a fourth degree parabolic curve of the form

YT-A+BX+ 06X + DX 45 xH,

developed by the method of least squares, Therefore, the relationshipes sub-
sequently developed in this report are based on the estimated population
trend--not on the actual population prior to 1940,

U. 5. population figures for the selected years were expressed as
100,00 times their ratios to the actual population in 1940 (131,669,275).
A fourth degree curve was then pagsed through those ratios by the method of
least squares, The equatioh of the curve ig:

Y = 108,274 + 3,627 X - .222 X° - 005606 X3 4+ .000LY XH,

The computed trend is shown in Table 1, TFor detailed data, see Appendix,
Tables A-1 and A-2.

TABLE 1

UNITED STATES POPULATION

YEAR ACTUAL AND ESTIMATED 1/ TREKD

{(Yumber) Ratio 3/ (Number) Ratio 3/
. 1920 10%, 710, 620 80,28 105,861,000 80.399
S 1925 115,832,000 2/ 87.97 112,73%8&,000 85,602
1930 122,775,046 93,25 119,440,000 90, 714
1935 127,250,000 2/ 96, 64 125,870,000 g5, Kol
1940 131,669,275 100,00 131,920,000 100,188
1945 , 137,512,000 1/ 104,k 137,500,000 104,432
1950 142,942, 000 108,56 ‘ 142,550,000 108,274
1955 147,287,000 111,86 147,040,000 111,673
1960 . 150,773,000 114,51 150,890,000 114,599
1965 153,814,000 116,82 154,090,000 117.029
1970 156,549,000 - 118,90 155,530,000 . 118,955

1/ 1945-1970, inclusive--Estimate by Thompson & Whelpton.
2/ 1925, 1935, Mid-year estimates, Bureau of the Census,
3/ U.s, population, 1940 (131,669,27%) = 100,00



2, Michigan'sg Percent of the U, S, Population

. Yo studies of future population of Michigan have been found except
those prepared by the Michigan Highway Planning Survey in 1938, That estimate
wag prepared on the basig of the trend in Michigan's percent of the U, 8,
population and that method is followed in this estimate., The 1938 trend was
revised, as actual percentazes for 1938 through L1944 indicated that the trend
developed from 1937 and earlier data indicated a greater increase than actually
cccurred, '

The equation of the curve (developed by the method of least squares)
representing Michigan's percent of U, §. population is:

Y = Bl 4 ,13 X - 013 X° ~ 001 X3 4 00011 XF,

Table 2 shows the actual percentages and the percentages derived from
the above equatlon, representing the trend., For detailed data, see Appendix,
Tables A1 and A-2,

TABLE 2

MICHIGAN'S PERCENT OF THE U, S, POPULATION

R (percent) (porcent)
1920 347 .

1925 1/ 3,70

1930 3,94 3.758
1935 1/ 3480 3.925
1940 3499 4096
1945 | 4,258
1950 '  B,l00
1955 k4,516
1960 4,600
1965 4,651
1970 4670

1/ ¥id-year estimates, Bureau of the Census.



3, Michigan Population

The Michigan population trend was computed by mulsiplying U. $. popu-
lation derived from the trend equation for the years 1%930-1470, inclusive, by

Michigan's percent of U, S, population derived from its trend squation,

The'

results were expressed as 100,00 times their ratios to the actual 1940 popula-
“tion (5,256,106), A fourth degree curve was developed from thoge rabtios by
the method of least gquares, The equation‘of the curve is:.

Y = 119,349 + 7;509 X - (493 x° - L Olgl x> 4+ 0032 X7,

The Michigan population trend determined by the asbove equation is

L

shown in Table 3, For detailed data, see Appendix, Table A-2,

YEAR
1945
1950
1955
1960
1965
1970

TABIE 3

TREND OF MICHIGAN POPUTATION

HUMBER

5,855,000

6,273,000
5,639,000
6,941,000
7,167,000

7,314,000

RATIO 1/
111,500
119,349
126,319

132,051

'136.362

139,155

1/ Census population in 1340 (5,256,106) = 100,00



%, Persons per Motor Vehicle

The term "motor vehicle" as used in this report ig defined as follows:

All vehicles registered by the Secretary of State in the following
clagsifications:

Pagsenger ca

rs

Commercial vehicles

Farm vehicle

8

Fearses and ambulances

Foreign or out of-giate registrations in the%e four clagseg are included, but
all publicly-owned wvehicles are exeluded,

When the 1938 trends were computed, the cénclusion wag that pergons

per motor vehicle would be no less than 3.10.

Upen examining actual data

through 1944, no reason was found to change that assumption, Therefore, the
figure denoting persons per motor vehicle was levelsd off at this amount and:
a Tourth degree curve passed through the previous trend figures. The equa-

tion of the resulting curve ig as follows: :

= 3,12 -

Table U4 showe

15930
1935
1940
1545

1950
1955
1950
1855
1970

2
L0252 X 4+ ,0136 X~ -

L00273 %0 + L0004 X",

the actual number of persons per motor vehilcle in Michi-
gan, and the trend calculated from the abowve ecuatlon. Yor detailed data,
gsee Appendix, Tables A-1 and A-3%,

TABLE

b

PERSONS PER MOTOR VEHICLE

ACTUAT,
(Number)

TREND
{Wumber)



.“5. Michigan Regigtration

. The trend for registrations was developed for motor vehicles only, as
defined in item U,

The registration trend was computed by dividing the Michigarn popula~
tion derived from itg trend equation by the number of persons per motor
~wehicle, derived from its trend eguation. The results were expressed as

°100,00 times their ratios to the actual L9UL registration of motor vehicles
(1,708,191), A fourth degree curve was developed from those ratios by the

= fmethod of least squares, The equation of the curve is:

= 117.639 + 8457 X ~ .682 X° — L01135 X3 4+ ,006 X¥,

- Table % shows the registration trend based on the equation developed,
For detailed data, see Appendix, Table A-3 and Chart 1,

TABLE

TREND OF MICHIGAN MOTOR VEHICLE REGISTRATION

YEAR NUMBER RATIO 1/
1945 1,850,000 108,317
1950 | 2,009, 000 117,639
1955 : 2,139,000 195,209
1960 2,238,000 | 131,030
1965 2,310,000 135;252
1970 " 2,350,000 | 138,165

1/ Registration, 1941 (1,708,191) = 100,00

10




6;“ Annual FNet Motor Fuel Tax Receipts per Motor Vehicle

The Highway Plannlng Survey prepared a forecast in 1938 of the total
of motor fuel taxes which was reviewed at the begilaning of this study,
sctual data now available (exclusive of the war years) indicated that the
1938 estimates were oo high for the fifteen year period following 1938,
That estimate was based on travel per motor vehicle, derived from geveral
 SOUTCeE,

It wag necessary %o find a better base and to determine an equation
representing a curve which would more closely approximate actual data and at
the game time extend that data into the future at a reasonable rate,

The bage finally selected was annual net notor fuel tax receipts

(after refunds) per motor vehicle (as previously defined) for the years 1927-U1,

inclusive, as reported by the Secretary of State, A tax rate of two cents
per gallon prevailed for part of the year 1927, Consequently, the total
receipis for that year were adjusted fto reflect a three cent rate for the
full year, ZReceipts subsequent 3o 1927 have all been at the rate of three
. cents per gallon,

A Gompertz growth curve of the form
T = abcx

was selected as representing a close approximation of fthe rates of increase
in motor fuel tax receipts per motor vehicls,

he equation, expressed in logarithmic form, is:
Tog Y = 1.3759991 = 225975 (.907563)*, (Point of origin is 1927).
Table 6 shows the actual net moior fuel tax receipts {after refunds)
per motor vehicle and the receipts egtimated by the Gompertz equation repre-

senting this trend, TFor detailed data, see Appendix, Tables A-1 and A-l,
and Chart 2,

TABLE 6

ANNUAL NET MOTOR FURL TAX RECEIFTS PER MOTOR VEHICLE

YEAR " ACTUAL TREND

: (Dollars) (Dollars)
1930 16,3160 _ 16,1097
1935 , 18,3276 18,7067
1940 20,8343 20,5099
1945 21,7056
1950 22,4762
1955 22,9642
1960 23,2699
1965 | 23,4602
1970 23,5782



7. Vet Total Motor Fuel Tax Receipts

The trend of the net total motor fuel tax recelpts was obtained by
multiplying the registration (derived from its trend equation) by the motor
fuel tax per motor vehicle (derived from ite trené‘equation). The results
were expressed as 100,00 times their ratios to the actual 1941 motor fuel
tax ($35,475,347). A fourth degree curve was developed from those ratios by
the method of least sguares, The equation of the curve is:

Y = 1273270 4 12.68726 X ~ 1.5103811 X2 - ,00314293 %3 4 0124157 1+

Table 7 shows net motor fuel tax receipts from the equation represent;
ing the trend, TFor detailed data, see Aopendix, Table A-U4 and Chart 3,

TABLE T

TREND OF A¥WNUAL FET MOTOR FUEL TAX RECEIPTS

YEAR DOLLARS 'RATIO 1/
1945 40,138,000 113,449
1950 45,170,000 127.3270
1955 u9,139,odo 138,5132
1960 52,090,000 | 1h6, 8335
1965 Ble177,000 - 1582,7162
1970 55;656,000’ 156,8872

1/ Vet motor fuel tax receipts, 1941 ($35,475,347) = 100,00
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g, Annual Total Travel

The estimate of total travel in vehicle miles is based on net motor
fuel tax receipts, During the calendar month, the tax is paid on sales of
the preceding month; e,5,, January tax receipts represent the gasoline used
by motor vehicles during December of the preceding year, The Highway Planning
 Survey determined the vehicle miles of travel in Michigan in 1936 to be
11,741,70%,000, The net motor fuel tax receipts from FPebruary 1, 1936,
through Jamzary 31, 1937 (the period comparable to the travel) was $26 112 5u6,

To compute the travel itrend, the trend of net moter fuel tax receipts
wag offgset one twelfth of the year and the resulting tax receipts converted
%o travel, using the 1936 relationship,

Table & shows the vehicle mileg estimated from the gas tax trend off-
set one month, TFor detailed data, see Appendix, Tables A-l and A-5,

TABLE &

. TREND OF TOTAL TRAVEL

YEAR  VEFICLE MITES RATIO 1/
1945 18,090,000, 000 112,1896
1950 20, 345, 000,000 126,1708
1955 22,121,000, 000 137,1880
1960 23,uu1,ooo,ooo 145, 3746
1965 - 24,374,000,000 151,1593
1970 ' 25,036, 000,000 155,2651

1/ Vehicle miles of travel in 1941 (16,12%,620,000) = 100,00

13



9. Annual Travel per Motor Vehicle

Average travel per motor vehicle per year was computed by dividing the
total estimated travel by the estimated reglstration, Vo mathematical curve
“was developed, but the resuliing data was nlotted, and a curve drawn through
the points was used as the trend curve,

. Table 9 shows the vehicle miles per motor vehlcle estimated from the
" trend of total travel divided by the trend of registration, TFor detailed

. data, see AJDendiz, Table A-5,

TABLE O

TREND OF ANNUAL TRAVEL PER MOTOR VEZICLE

YEAR MILES RATIO 1/
1945 9,777 103.57
1950 10,124 - 107.25
1955 10 3h3 109,57
1960 10,473 : 110,94
1965 10,550 111,76
1970 10, 508 112,37

1/ Travel in 1941 (9,440 miles) = 100,00

10, Annual Weight Tax per Motor Vekicle

In this study "motor vehicles" have bsen defined to include regis-
tered passenger cars, commercial vehicles, farm vehicles, hearseg and ambu-
lances. Weight taxes at varying rates are pald on these vehicles and, in
addition, weight taxes are paid for trallers {commercial), house trailers,
motoreycles and manufacturers! and dealers' plates,

Weight taxes paid in 1941 for motor vehicles totaled $22,369,508,
The remaining weight taxes totaled $1,567,265, or only 6.5 per cent of the
total, Therefore, further analysis was simplified by including all weight
taxes as reported by the Secretary of State, but analyzing them on the basis
of registered .mobtor vehicles for which trends and forecasts have been made,

The following rate changes have been placed in effect since 1925

Passenger cars -~ from 55 to 35 cents per CWT in 193k

Tarm commercial -~ from commercial rates to 35 cents per CWT in 1938,

-Hearseg, ambulances -~ from commercial rates to 50O cents per CWT in 1938,

14
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Data for years prior to these changes were adjusted to the preqent

rates by the following weans:

Pagsenger cars --tax receipts reduced to 35/55 for years
prior to 193k,

gstimates were made of the number of these

Parm commercial ). _vehicles which were included in commerecial
Hearses and ambulances) vehicles prior to 1938, A4 reducing factor
" was then computed for each year, .

Because of the relatively rapid growth in the numbers and average

welght of commercial wvehicles, and a gradual increase in the average weight
of passenger ecarsg during the 1930's, the trend of total weight tax per com-
posite motor vehicle appeared %o be rising at a rate congidered to be exces—

sive,

A separate study disclosed that, in the latter years of that decade

and the early 1940's, average passenger car weight was already nearly constant,
Published statements indicate that guch weights may be reduced in the post-
war years, especially in the lower~cost, higher-volume market,

The average weight of commercial vehicles will probably continue to

rise; although not at the rates found in the 19%70's, This appears probable
for the following reasons:

-~& larger percentage of commereial vehicles may be expected on the
basis of pasgt growth, dispersion of infdustry away from rail
locations, and the apparent economy and superior service of motor
carriers for shortesr hauls,

~—2a greater number of commercial vehicles are in the heavier weight
classifications,

~—the p0531b111ty of increased size and weight limits ag highways are
improved,

=—=the possibility that nresent laws may be changed to place commer-
cial trailers on a higher rate schedule, even if present rates on
trucks and tractors are retained,

Offsetting these prospects are the possibilities of

~-gtronger and lighter construction of commercial vehicles and
trailers to permit greater pay loads,

~—competition from other forms of transportation, tending to reduce
ugse of motor wvehicles,

—-=congestion, 1im1t1ng the growth of motor truck use to a lesser rate
of increase,

15




Data wag selected to reflect conservative judgment of the influence

of these various factors, and iwo Gompertz growth curves and eguations based

on the selected data were developed,

The %wo curves are bhased on the annual weight tax per motor vehicle
for two time periods, 1932-1943 and 1933~194, both inclusive., Since new
truck manufacture and sales practically ceased during the war, the trend

rates are reduced by the inclusion of two or three war years and the exclusion

of the phenomenal rise in average commercial vehicle weights in the late

1920ts and ecarly 1930's,

A reliable estimate of the trend of the actual annual weight tax per
motor vehicle will be found between the maximum and minimum estimates developed
herein, The c¢hoice will depend upon post-war developmente not clearly fore-

seeable at this time,

The equations of the itwo selected curves arej~

For the period 193%2-1943, inclusive (maximum estimate):

Log Y = 1.,2078798 - .14518U5 (,914906)%, drigin is 1932,

For the period 1933-194Y4, inclusive (minimum estimate):

Log ¥ = 1,176M492 ~ 1079178 (.865598)%,

Table 10 shows the maximum and minimum estimated weight tax per motor

Origin is 1933,

vehicle (adjusted to 194G rates), derived from the above equations, For
detailed data, see Appendix, Tables A-1 and %-5, and Chart k4, '

TABLE 10

AFNUAL WEIGHT TAX PER MOTOR VEHICLE
(Adjusted to 1946 rates)

YEAR ACTUAL
{Dollars)

1930 11,5393

1935 - 12,4409

1940 13,7794

1945 14,5610

1950

1955 -

1950

1965

1970

1/ Extrapolated from trend;

TREND

Maximum Minimum
(Doliars) (Dollars)
10,8246 1 10,5000 1
12,4936 Y 12,4621 Y
13,6962 13,7138
14,5274 14,3666
15,0865 14,6950
15,4562 14,8573
15,5980 14,9368
15,8549 14,9756
15,9564 14,9945

16



.11, Annual Total Weight Tax

" A maximum and a minimum trend have been developed for the reasons and
on the bagis explained in item 10,

Estimates derived from each of the two developed trends for annual

‘weight tax per motor vehicle were multiplied by the registration estimates
-ag derived from the trend of motor vehicle registration,  The results were
expressed ag 100,00 times their ratios to the actual 1G4L total weight tax
($23,936,57T4). A fourth degree curve was developed from those ratios, by .

. ‘the method of least &

} ta};.

¥ = 126,66 4 12.965% X - 1,4783 X ~ ,014019 X7 + 0137476 X,

Y = 123 .44 +'10.9395 X - 1.5496 4+ 05132 X3 4 ,0088Y x”.

guares to express the trend of the annual total welght

The equations of the curves, based on the two periods, aret-

Baged on the pericd 1932-1943, inclusive (maximum estimabte):

L

Based on the periocd 1933-194%, inclusive (minimum estimate):

Table 11 shows the estimates of annual total weight tax (adjusted as

deseribed in item 10) derived from the two trend equations stated in this

“item,  For detailed data, see Appendix, Table A-B and Chart 5,

TEAR

1945
1950
1355
1960
1965
11970

TABLE 11

TRENDS OF ANNUAL TOTAL WRBIGHT TAX

(Adjusted to 1946 rates)

MAXTIMUM ESTIMATE

Dollars Ratio 1/
26,870,000 112,2442
30,320,000 126,6600
33,070,000 1381467
35,135,000 146, 7852
36,620,000 152, 9862
37, 700,000 157,4906

MINTMUM ESTIMATE

75,400, 000

1/ Total weight tax in 1941 ($23,936,57%) = 100,00

Dollars Ratio 1/
26,550,000 110,9092
29, 550,000 123, 4400
31,810,000  132,8889
33,430,000 136,6674
3,565,000 1bk, 39uE

147.8967

17



MICHIGAN
STATE HIGHWAY DEPARTMENT
Charles M, Ziegler
State Highway Commissioner

TABLE A = 1

3?1’ : BASIC DATA
- ‘ _ Motor Vehicle : : ' _ W 4/ =
- Year U, 5, Population Michigan Population Registration TR " Annual Net Motor Fuel Tax Receipts E/ Welght Tax Re
. ; R ' Calendar Year Offset I Month - @ Adjusted to 1946 Rates
Number 1/  Ratio Number 2/ Ratio - Number Ratio Dollare  Ratio Dollars Eatio Dollafs ——_  Batlo {‘ﬁalgg;s
(1940 = (1940 = (1941 = (1941 = (1941 = (1941 = : T (1911 =
100,00) 100,00) 100,00) - 100,00) - 100,00) 100,00) : 100,00)
. 1920 105,710,620 80,28 3,668,412 69,79 412,717 24,16 (F\ : _ - 5,482,853, 45 22,91 éz'ﬁyzf
1921 108,541,000 g2,43 - 3,792,000 72.14 | 477,037 27.93 )4 7 g ; b,261,496,38 26,16 4
1922 110,055,000 83.58 3,916,000 74,50 I 578,980 33.89 : : 7,545,884 L2 31,52 : :
1923 111,950,000 85.02 , 040,000 76.86 | 730,658 42,77 T : ' ' 9,468,372,55  39.56
1924 114,113,000 86,67 4,164,000 79.22 | 868,587  50.85 : : : ‘ 11,261,282,.29 47,05
1925 115,832,000 87.97 4,288,000 81,58 ! 990,709 58,00 AT & : ; 13,356,466,46 55.80. 9,517,495.74 39.76
1926 117,399,000 89,16 4,413,000 83,96 1,120,441 65,59 S : : v 15,745,859.73 65.78 11,383,584.33  47.56
1927 119,038,000 90,41 4,527,000 86.13 | 1,156,344 67.69 16,385,400,00 46,19 3/ 16,866,996,06 70,47 12,195, 935 98 50,95
1928 120,501,000 91,52 4,642,000 88,32 i 1,251,221 73.25 17,874,089,23 50,38 18,366,266,89 51,22 18,773,358.39 78.43 13,556,347.29 56,63
1929 - . 121,770,000 - 92,48 4,756,000 90,49 . 1,397,672 81,82 21,169,546,49 59,67 21,290,387.85 59.37 21,704,193,90 90,67 15,621 011,09 65426
1930 122,775,046 95«25 4,842,325 92.13 ' 1,330,582 77.89 21,709,716,00 - 61,20 21,695,834,80 60,50 21,335,616,77 89.1 15,353,976.43 o, 14
1931 124,040,000 . 94,21 4,798,000 91,28 1,232,864 72.17 21,497,084,08 50,60 21,779,068,45 60,73 ' 20,188,003,17 84, 14,504,338, 582 60,59
1932 124,840,000 94,81 A 01,136,224 . b6,52 20,398,448,99 - 57,50 20,217,247.90 56438 18,710,257.11 78.17 -13,410,656.70 56,03
1933 125,579,000 7 1 4,780,000 90,94 1 1,078,757 63.15 19,458,457,78 54,85 19,276,182,17 5315 . 17,584,045.85 73.46 12,550,200, 84 52,143
1934 126,374,000  95.98 S . 711,150,929 67,38 20,823,058,36 58,70 -. 21,027,379.83 = 58,64 14,297,764.26 59.73  14,101,705.56  58.91
1935 127,250,000 96,64 4,838,000 = 92,05 1,242,022 72.71 22,763,304,79 ' oU,.1l7 23,017,172,94 o4,19 15,659,639,70 E. 15,451,8u47,49 T8 55
1936 128,053,000 97.2 , _ 1,377,517 8l.64 - 25,691,821,35 72,42 26,112,546,38 72.82 17,759,230.69 74,19 17,535,285.43 73.26
1937 128,825,000. 97,8 4,968,000 = 94,52 1,508,906 83,33 29,375,155.27 82,80 29,285,183 ,42 81,67 19,690,631.09 82,26 19,45L Lok, 78 8l.27
1938 129,825,000 98,60 5,056,000 96,19 1,410,262 82,56 27,679,386,46 78,02 27,810,352,26 77.55 18,909,858,22 ° 79.00 18,909,858,22 79,00
1939 130,880,000 99.40 5,156,000 98,10 1,474,058 86.29 - 29,788,542 ,40 83.97 30,008,L451,85 83,68 19, 935. 5,06 83,28  19,935,345,06 = 83,28
1940 131,669,275 100,00 5.256,106 100,00 1,554,775 91,02 32,392,693.69 = 91,31 32,459,387.53 - 90,52 21,423,892,59 89,50 21,423,892,59 89.50
1941 133,203,000 101,16 5,404,000 102,81 ' 1,708,191 100,00 35,475,346,66 100,00  35,859,773.95 100,00 23,936,573.99 100,00 23,936,573.99 100,00
1942 . 134,665,000 102,28 5.531,000 105,23 1,618,372 94, 74 - 31,505,971.89 88,81 30,128,979.99 g, 02 122,732,982.93 - 94,97 . 22,732,982,93 - 94.97
1943 136,497,000 103,67 - 5,k23,000 103,18 1,536,265 89.94 23,088,700,88 05,08 ' 23,443,596,57 05,38 &21,59&,023.16 90,21 21,594,023,16 90,21
194k 138,101,000 104,88 ; 1,498,509 8172 - 23,333,231.581 65.77 23,267,153,08 ok, 88 521.325.861.27 ‘. 89,09 21,325,8b1,27 89.09
1945 _ , 1,475,152 86,36 - - 26,047,257.33  T3.42 26,504,955.7T+  73.91 '21 1479,666,36 - 89.74 21,479,666,36  89.7h
/403, 27 34, 907 3.<6,— 15,813 505,14 ' ' :

1920, '30, '40, actual, Bureau of Census; other years, 1929.191m mid-year estimates, Bureau of Census (1941-1944 include armed forces overseas)
_/ 1920, !'30, ‘HO actual, Bureau of Census; other years, 1921-19&3, mid-year estimatea, Bureau of Census (1941-1943 inclusive do not include armed forces overseas or outside of the state),
&j Adjusted to a rate of 3 cents per gallon for entira year. .
4/ As reported by the Secretary of State, _ '



MICHICAN
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Charles M, Ziegler
State Highway Commissioner

TABLE A - 2

COMPUTATION or THE TREND
of
POPULATION

' ‘ . Michigantg Percent ' ' s
Year U, 5, Population ' : of U, 8, Population _ Michigan Population

‘ Actual & 0,5, Population X e o

Actual & Estimated lj Trand Estimated éj Trend Michigan‘a Perceant §j ' Trend .

Fumber Ratio 2/ Number Ratio 2/ Percent Percent Number " Ratio 4/ ': Number ' Ratio E/ |
1920 105,710,620 - 80,28 o | i 2'  ': " | ”
1925 112, 744, 000 85,63 _ 3,70 : . B R e
1930 119,500,000 90,76 119,442,466 90,714 3,94 3,758 L uge, 648 85,40 4,489,030
1935 125,750,000 95,50 125,867,927 95.59% 3.80 3.925 4,940,316 93,99 - b, 293%: 583{{;{~
1940 ' 131,669,275 100,00 . - 131,916,813 100,188 3,99 4,096 5,403,313 102,80 - 5,h03 5401
1945 137,512,000 104} 137,504,857 10hh32 4,258 . 5,864,957 111,39 5.855 302
1950 - 1k2,942,000 108,56 12,563,591 108,274 4,100 6,272,798 119,34 6,273, 110gw.j;_”
1955 147,287,000 111,86 147,039,029 111,673 b,516 6,640,283 126,33 6, 639_451;'"H,_'5
1960 150,773,000 114,51 150,891,672 114,599 o 4,600 6,941,017 132;06?';f * '6;§h5}?ﬂI:'f51f 2.05
1965 153,814,000 116,82 154,091,236 117.029 4,651 7.166,783 13635 . . 7,167,331 136,36
1970 156,549,000 . 118,90 156,627,186 118,955 4,670 7,314,190, 139,16 - 7,314,134 1
1975 . 158,500, 000 120,38 T IR e
1980 - 160,0l45,000 121,55

1/ 1920 and 1940, actual, Bureau of Census; 1925, 1930, and 1935 interpolated to sonform to curve of 1945-1980 data; 1945-1980, inelusive, estimate by
Thompson and Whelpton, o - e R

2/ U, 8, Population, 19%0, {131,669,275) = 100,00

%/ 1930 and 1940, actual, Bureau of Cenmsus; 1935, mid-year estimate, Bureau of Census,

L/ Michigan Population in 1940, (5,256,106) = 100,00 ‘

5/ U, 8, Population (trend) multiplied by Michigan's percent of U, 8, Population (trend),




Year

1930
1935
19&0
1945
1950
1955

1960

1965
1970

MICHIGANW
STATE HIGHWAY DEE&RTWENT
Charles M, Ziegler ,
State Highway Commisgsioner

TABLE A& = 3

COMPUTATION OF THE TEEND
of
MOTOR VEHICLE REGISTRATIGN

Persong
per Motor Vehicle

Regigtration of Motor Vehicles

‘ Population + -
Letual Trend

Persons per Vehicle 1/

Number Ratio 2/
3,0l 3,65 1,229,871 72,00
3490 3,40 1,452,819 85,05
3.38 3.25 1,662,628  97.33
3,16, , 1, 852, 9l 108,47
3,12 Mﬁffe 010, 612“;\ 117,70
3,11 : ;é,13§,875$.2 124,98
3,10 fﬁ,eaess,ghg 2;131,07
3,10 ?f_e,sle,oue | %?135,35
3,10 | 4 2,359,398 xﬁg 138,12

1/ Michigan Population (trend) divided by persons per mot@ ‘vehicle (trend)

2/ Registration, 1941 (1,708,191) = 100,00

Trend
Wumber Ratio 2/
1,229,231 71,961
1,454 ,0L6 85,122
1,663,505 97.384
1,850, 26%m 108,317
[ﬁéﬁoog uéé \E 117,639
2,138,809 % 125,209
2,238,243 j 131@030
2,310,362 § 135,252
2,360,122 ; 138,165




MICHIGAW
STATE HIGHWAY DIPARTMENT
Charles M. Zisgler
State Highway Commissioner

TABLE A - b

COMPUTATION OF THE TREND
of :
ANNUAL NBT MOTOR FURL TAX RECEIPTS

Motor Fuel Tax

Year ' per Motor Vehicle Annual Net Motor Fuel Tax Receipts
: R, Reglatration X Tax '
“w“’ﬂ?ual ‘E Trend per Vehicle 1/ Trond

Dollars % Dollsrs Dollars Ratio 2/ - Dollars Ratio 2/
1927 14,1700 '
1928 . 14,2853
1929 15,1463
1930 16,3160 | 16,1097 19,802,543 55,82 19,792,193 55,7914
1931 17,4367 | | : o
1932 . ' 17,9528 |
1933 18,0379
1934 18,0924
1935 . 18,3276 ? 18,7067 27,200,402 ?6,67‘ ‘ 27,231,692 = 76,7623
1936 18,6508 | . - |
1937 19,4678 |
1938 19,6271 ¢
1939 . 20,2085 | .
1940 ' 20,8343 ] 20,5099 34,118,321 96,17 34,104,154 96,1348
1941 20,7678 | | '
1942 19,4677 |
1943 15,0291 |
1944 15,5710 |

| | e

45 . 17.6573 40,161,025 113,21 40,138,546 1 113,149

T 45,165,901 127,32 | 45,169,695 |  127,3270
1955 , : / i 19,116,038 138,45 49,138,038 |  138,5132
1960 [ 23,2699 52,083,691 146,82 52,089,693 |  1L6,8335
1965 | 23,1602 \ Kk, 201,555 152,79 54,176,602 |  152,7162
1970 ; 23,5782 565,647,429 156,86 \_55,656,279_;”__156.5872
1/ Registration (trend) times motor ;‘aeltax receipts per motor vehicle (trend), "’f" —
2/ Net motor fuel tax receipts, 1941, ($%59u75,3h6366) = 100,00 N

Y
3 ,;,%f‘ fy_f"‘
.-LQ

E
i
j

A



MICHIGAY
STATE HIGHWAY DEPARTMENT
Charles M, Ziegler
State Highway Commissioner

TABLE A = 5

COMPUTATION OF THE TREND
| of
TOTAL TRAVEL

Motor Fuel Tax Recelpts Vehicle Miles per

Gl

Net motor fuel tax for period February 1, 1941 through January 31, 1942 ($35,859,773.95) = 100,00

Vehicle miles in 1941 (16,124,620,000) =

100,00

Vehicle miles per motor vehicle in 1941 (9hh0)

106,00

 . Year_ Offset 1 Month 1/ Vehicle Miles Motor Vehicle
' Trend Computed. Trend Computed Trend.
' Dollers ~ Ratio 2/ Ratio 3/ Thousands’ Ratio 4f Thousands Ratio 4/ Miles  Ratio 5/ Miles Ratio 5/
o 10 19,919,052 561490 55,5471 9,755,697 6050 8,956,753 55,5471 7332 T77.67 7,286 717,18
g3 27,351,776 77.1008 76,2743 10,349,847 Bh.1g 12,298,9%  76.2143 833 Ese -Bii5E .60
o 140 3k, 210 863 96,4356 95.4018 14,595,610 90.52 15,383,175 95,4018 9388 99.45 9,2U7 97,96
i 19k5 10,230, 923 113,4053 112,1896 18,090,140 112,1896 | G 177 103.57
1950 45,24, 548 127.5380  126,1708 ?i?fﬁ&f555 \ 126,1708 10,124 107,25
:”Qﬁ-fl_ 1955 49,195,295 138,67H6 137.1880 j 22,121,038 137,1880 10,343 109,57
1960 52,130,986 146,499  145.37U6 ; 23,441,00% | 145,3746 10,473 110,94
I 54,205,372 1527973 151.1593 - 24,373,857 5 151.1593 10,550 111,76
 lfff§i:_ﬁl970. 55,677,705 156,476 155, 2651 ‘E 25, 035,903 f 155, 2651 110,608 112,37
R Receipts for period Pebruary 1 through January 3l.
i 2/ et motor fuel tax for calendar year 1941 ($35,475,346.66) = 100,00




Weight Tax per Motor Vehicle

Year

Actual  Adjusted to - Trend

1946 Rates Maximom Minimum

Dollars Dollars Dollare Deollars
1930 v 16,08 | 1154 10,8246 10,5000
1931 166370 0 11,76
1932 CL16,47 0 11,80
193 16,30. 11,63
193 ;g;uz;l o l2.25
1935 12,61 12,44 12,4936 12,4621
1936 12,89 . 12.73
1937 13,05 = 12,89
1938 CA3.k1 0 13,41
1939 1352 13,52 |
1940 ?5:13978 C 13,78 13,6962 13,7138
1941 o101 0 b,01 ,
1942 oilos 0 14,05

. 1943 ©o1b,06 . 14,06
1944 .23 0 123 ,

1945 1,56 14,56 1,527 14,3666
1950 : 15,0865 14,6950
1955 *fﬁ oy | 15,&562} 14,8573
1960 - 15,6980  14.9368
1965 15.8549 14,9756
1970 14,9545

15,9564

. MICHIGAN
STATE HIGHWAY DEPARTMENT
Charles M, Ziegler
State Highway Commissioner

TABLE A - 6

COMPUTATION OF THE TREND
' of
WBIGHT MAX RECRIPTS

Weight Tax Receipts

35388,849,33

. , !
1/ Weight tax per vehicle (trend) multiplied by motor vehicle registration (trend),

2/ Actual total weight tax in 1941 ($23,936,573.99) = 100,00

Trend

| 37,697,854.00

35,401,403%,02

Tax per Vehicle & Rezisbtration ' _
Maximam Eatimnte Minimuwm Estinate Maximum Estimate Minimm Estimate

Dollars Ratio 2/ Dollers ‘Ratio 2/ Dollars . " Ratio 2/ Dollars Ratio 2/
13,305,933.88 55.59 12,906,925,50 53.92 13,299, 782,86 5505626 12,882,616.25 - 53,8198
18,166,269,11 715.89 18,120,466, 66 75,70 18,180,115,18 - 75,9512 18,189,953,12 75,9923
22,78},697918 95,18 22,812,974,87 95,31 | 22,775,243,23 95,1483 22,761,838.75 9500923
26,879,481,65 112029 26,581,959,68 111,05 cﬂg6,s67,u15,9s 7 112,242 26,547,862, 72 110,9092
30,316,306,66 126,65 29,529,587, 81 123,37 / 30,31§;BSH;6§\ 126, 6600 29,547,306.93 123, 4400
33,057,859.67 138,11 31,776,926.96 132,75 | 33,067,567.06 1381467 31,809,049,67  132,8889

! : |

35,135,93%8,61 146,79 33,5432,188,04 139,67 % 35,135,348.00 . 146, 7852 33,431,590.54 139,6674
36,630,558.47 153,03 34,599,057.17 b5k 36,619,654,96 1 152,9862 34,563,120.27 144, 3946
37,650,050.68  157.33 147,84 157,4906 147,8967



F:f

NER

WEN
Lo
i

RT
£S10)

1

DEPN
IEGLER

4

4

g

il
LE

AR

\ . S3TDIMIA ONYSNOHL CIHONNH

1965 1870

1960

1945

1940

1920 1925 1830

1915

CHART {!)



L

RS

1965

v

gvm
s TEAUY R ey 0
B - o ‘O SESEE Y TZa4NETW




1970

811

.
g

1965

’

03

.51

1960

L

!
1
1950

[ SR T
1T

1930

1925

TR0 N A0YhR

T M2E

Ax) UL T
F R R Iy ]

CHART (3)



=

)

B

:
IONE

B
14 :C:_i\

~

Gl

tE

2

gt

Elh a8

L= A RTFER A

AEFEI Y T3JH03AM

&

CHART(4)



R ERETS SERE SRR N

SUREN LSRN B S A

1950

r

 }ﬁDdu$yE

SYY 1700 0 SNOITHW

1970

1965

1940

(935

1930

1960

1955

1945

1925

CHART(5)





