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It is generally believed that it is more expensive to live in large
cities than in small onee. The matter is of obvious interest to most
people, partly because such knowledge may help them if they are thinking
of moving and partly because people enjioy comparing their own circumstances
with those of others. It is also of interest to large corporations whose
frequent practice is to make cost of living adjustments according to local
costs, and to industry in general in their location decisions as background
information for wages and other costs. And it is of interest to national
policy, which in the United States increasingly follows the example of
other countries in its concern for the productivity and levels of welfare
of cities of different sizes. Finally, it should be of considerable interest

condmists, for vaiialions in prices among cities are central to an

[0

understanding both of the externalities of urban agglomeration and of the

degree of factor integration, and thus development, of the natiocnal economy.
Our central concern is with natiomal policy. In brief, if the urban

arcas of a country are each viewed as an aggregate productive unit, and‘

if the relation of inputs to outputs vary systematically with urban sizé,

then national policy should try to bring about the most efficient sizes

in the context of objectives of national growth., At present our knowledge

as to these relations may be summarized as follows: (1) Measures of output

would ideally consist of Net Regional Income per capita for urban areas,

This information is not directly available for the United States, but

data for West Germany [3] and for Japan [7] show a strong rise in per capita

Gross Regilonal Product with urban sizc. In almost every country thexe is
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a strong rise in pexr copita income with urban size, and somc of the findings
on this will be presented Lelow. (2) Menzurces of inputs are less developed,
but three principal types may be identified: (a) Municipal and public infra-
structure costs have been frequently studied (sce [6] for a recent overview),
and in general find a U-shaped curve with a bottom in the 50,000 to 250,000
population range. However, the association is relatively weak, and population
tends to lose significance under multivariate approaches., WMoreover, tle

range of these costs is considerably smaller than the range in increases

in product with urban size. (b) There have becen no studies of the variations
in producers' costs with uiban size in this country. The most detailed

study has been for a liuited range of urban sizes in India [8), and this

found a small decline of such costs with increasing urban size. (c) Variations
in consumer costs have not been studied, and this report seems to be the

first systematic analysis, They would be of corsiderzble importance to
determine whether the rise in per capita income with urban size is maintained
after the figures are adjusted for differcnces in cost of living. With

some qualifications, we find that they are,

Svmnary of Findings

The cost of living, as measured by the Burcau of Labor Statistics [4]
1s only weakly associated with urban sizc, especially for lower incoﬁes.
Other factors are more important, among them local climate and percent
non-white., But the strongest association is with local income. Since the
construction of the B,L.S. figures appcars to have made considerable allowance
for local consumption patterns, the higher income in larger urban areas and
the greater income clasticity of higher forms of consumption would lead to

an apparent rise in the cost of living in areas of higher income; but this
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rise would be onc in the standard rather than the cost of living, and would
fcflcct demand rather than supply conditions., In view of this, since the
statistical association of the B,L.S. Budgets to income is far stronger than
that to urban size, and since under step-wise multiple regression local
income dominates and urban size fails to enter significantly, we conclude
that it is not more expensive to live in larger urban areas., Deflation of
local income by the B,L,S. Dudget figures did not reverse the positive
association of income and urban size. However, a recent oplnion poll asking
people what a modest but sufficient income would be in that community shows
a far sharper rise than do the B.L.S, figures, showing that expectations
rise faster than income with urban size. Although the findings are statistically

extremely weak, and theoretically doubtful, it is possible that the relation

>

of size to local income becomes negative for extremely large urban sizes,
Facter analyses of the data;, on the vhole, omp!
(principally the distinction of the South from the rest of the country, and
secondarily a Western factor) rather than the factor of population magritude.
Regional factors correlate, on the whole, most strongly with both B,L.S.
Budget and income indicating, within the fragility of the statistical
techniques, that the American economy is imperfectly integrated.
In short, we.find that consumer costs rise slightly with urban size,
but not enough to offset the rise in income with urban size. The common
belief that bigger places are more costly appears the result of higher

expectations rather than higher prices.

The Data and the Variables

The principal dependent variable, the 1967 B.L.S. City Worker's Family
Budget applics to a family of four, consisting of an employed father 38

years old, his wife, a boy of thirteen, and a girl of eight. Three levels
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of consumption are considercd: a low one averaging $6,000, a moderatc one
aQeraging $9,000, and a higher one averaging $13,000. These Budgets are not
simple cost of living figures, where a constant market basket is kept
constant while prices are allowed to vary; rather, with the exception of
medical costs, the elements in the Budget vary by type, quantity, and price
from city to city, taking into account such factors as local variations in
climate and local life-styles. This data is availaﬁle for 38 metropolitan
areas ranging in population from slightly over 100,000 to over 10,000,000.
Data from a few other sources, less comprehensive or less reliable, were also
considered in our work,

Two other variables deserve mention because they may be less familiar
to readers. Poéulation potential is a variable constructed by the formula

n
Vi=3j51 Pj/dij, where d;j is the distance between i and j. This variable

may be interpreted as a measure of the accessibility to the rest of the
national population available to a resident of city i. It is a variable
commonly found useful and statistically significant in the analysis of
territorial data., It was calculated for the central county of each metro-
politan arca on the basis of the 1960 population of all of the U.S. counties,
Because of the difficulty of defining satisfactorily dij, we used Warntz's
suggested adjustment, which assumes the city to be a circle with a homogeneous
population density, However, we found that this approach (which is an
approximation of the integral over arca of density divided by distance) was
highly sensitive to the relative areal and population size of the central
metropolitan county, and that this introduced a large relative measurement
error. It is possible that this imprecision in measurement has undermined the
significance of this variable,

The other variable that requires explaining is Deprce Days. This is
a mcasurc of the coldness of a place, operationally defined as the number

o
of degreces below 65 F times the number of days when such a temperature occurred.
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The netation for the principle variables in oux analysis is as follows:

Bl,m he City Worker's Family Dudget, 1967; the subscript denotes low,
? medium, and high budget;

the components of the budget are:

F: food;

H: housing;

T: transpoitation;

C: clothing;

M: wedical;

X: personal tax.

Y: mean per capita incoﬁe, Standard Metropolitan Statistical Area, 1260.
P: population of Standard lMetropoiitan Statistical Area, according tc the

1960 Census or the 12566 Census estimates, as apprepriate. Population
is in thousands.

N

1nP: natural legarithm of P.
V: population potential, as defined above.
D: degree days, as defined above.
N: percent of the population which in nonewhite.
G: percent population growth, 1960-66.
s: 1level of significance of the t-value of the coefficient,

RZ: coefficient of nultiple determination adjusted for degrees of freedom.

Budget

A slight positive association cmerges if population or its logarithm

is regressed simply against Budget. The best equations of this set are:

By = 5340 + 83.6 lnP R% = ,08 52 .05
B, = 3870 + .0922 P RZ = .15 s> .01
By, =12600 + ,177 P R% = ,27 &> .001

The association is greater for higher incomes. Tor a population range of

1,000,000 to 10,000,000, the differcnce would amount to $192 (or 3% or the
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central ?igurc) for the low budget, and to $1,590 (or 12% of the high). The
association is slight, of course; amounting to less than 28% of the varilance
of the Budget in the best case, but it is reinforced by other evidence. An
earlier B.L,S. [11] sct of budgets has a Spearman rank correlation coefficient
of .45 with the metropolitan populations which is not quite significant at
the .01 level. Budgets from a private study [9] for Families at various
income levels ecxhibit Spearman coefficients of .52 for families at the $6,000
level and progressively lower coefficients at higher incomes. At the $24,000
level, the cocfficient is .42, which is not significant at the .01 level,

The range from least to most exnensive was 20% of the average for the lowest
income, and 18% for the highes:. It should be noted that this data reverses
the pattern of increasing significance of urban size for higher incomes
vhich appzars in our principal B,L.S. data. A further study [1] shows a
very strong Spearman coefficient of .98, but the range is only 11%.

The coefficients of population or its log remain quite stable, rising
slightly, in a step-wise nmultiple regression, and their level of significance
rises considerably, The variables offered were P, InP, V, D, G, and N,
Cutting off at the ,1 level of significance and omitting the non~significant
variables, the following equations result:

5440 = 20,4 N + 104 1nP . R2 = ,35 £ > .,001

B N

i

1
SlnP>o01

«50 s, > .01

i

8640 4 ,0945 D -+ ,0993 P - 19.7 N R

o=}
i

s. - .001
s.. T .05

.0001

13040 + ,183 P - 37,5 N R o3 8

N

5
=
it

s = 01

-3,
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The appcarance of degree days (D) in the medium budget is not surprising,
of course, since it may be erpected ko relate both to clothing costs and to
housing costs through heating (sce Appendix). The appearance of percent of
population which is non-white (1) is harder to interpret in itself, but we
shall sce below that its significance is probably regicnal, associated with
lower costs in the South in general.

But by far the variable most strongly associated with budget is income.
Regressing budgets against all variables, with and without income, and against

income alone, one obtains:

R2 with all R2 with all R2 with
variables but income income alone
B1 64 «35 «56
B 072 050 52 7
Bp +65 W43 46

This raises an important question as to what degree these Pudgets represent
costs of living and to what degree they represent lcvels of living. The
descriptive material in the B,L.S. publication make it clear that there
is allowed considerable inter-city variation by type and quantity of consumption,
as well as price. It suggests that the implied adjustments in the construction
of the local market basket, based on observed behavior and judgment, may
in fact be a reflection of income and of income-elasticities for superior
goods rather than of local prices and conditions. At any rate, when income
is allowed in the step-wisc regressions, neither population nor its log
appear at significant lecvels.

A recent Gallup Poll [5] sheds light on a related aspect., It asked
"What is the smallest amount of money a fawily of four (husband, wife, and
two children) needs each week to get along in this community?" This 1s

equivalent in intent to the B.L.S. low budget, and a comparison of the
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Gallup Poll responses with the results of the regression of the B.L.S.

data with InP (converted to weekly figures) yiclds:

Gallup Pcll (1270) B.L.S. Low Budget: (1967)
Community Size
1,000,000 oy over 149 115-120
500,000 to $©9¢,9¢9 143 113
50,000 to 49¢,9¢¢ 104 110
2,500 to 49,999 101 107
under 2,500 101 -

If we interpret the Gallup figures as subjective estimates, based on
expectations as much as on cost differences, and the B.L.S. figures as
relativcly more objective measures of cost and need differences, we have a
plausible explanation of the widespread belief that big cities are more expensive,
It is not so much that things cost more there at that people expect more;

having the best, or even the good, where the range of options is very large,

3y

is far more expensive, In brief, one can probably live for about the same

in big cities as in small, but one ic lecc conteont to do 5o,  The same

point is made by an cxperienced location consultant in discussing the movement
of a firm to New York. He predicted higher wage costs on the basis of the
"expenditure standard of a community', and explaired "While the cost of
living, measured by the market~basket yardstick, is but little higher here., .
this ignores subtle factors known to all who have lived in New York. Its
tempo of expenditure is vastly higher. There is an immense choice in how

you spend here, and unceasing incitement to spend. It takes more character

to be thrifty. In smaller places there is a saner regard for the potential
worth of a dollar., Pleasures and luxuries are simpler, less expensive,
probably less frequent. In New York the wage earner demands more money

principally because the family spends more.' [13, p. 69].

Ancome
Since family budpets are somewhat associated with population size,

and strongly associated with income, it 1is useful to look at the relation



of income to urban size. TFor the same 38 metropoles for which we have the
B.L.S, Budgets, the relation is;

Y = 4110 + 321 1nP R% = .34 s > .0001
Although the regression accounts for only one third of the variance in
metropolitan incomes, this is considerable since we omit the many other
variables such as local resources and socio-economic circumstances that are
at play. At any rate, the R? is greater than that of the comparable regression
on budget, and the coefficient of InP is nearly four times as great, in
spite of a 12.8% increcase in the cost of living from 1960 (which is the
date of the income figures) to 1967. Adjusting the income equation by the
increase in the Consumer Price Index, we see clearly that income rises faster

with populaticn than cosis as measured in the family budgets:
pop

Calculated Cailculated
Low Budget Income (adiusied) Ratio ¥/B;
Population
100,000 5730 63C0 1,10
1,009,000 5920 7130 1,20
10,000,000 6110 7960 1.30

Further confirmation is obtained by the positive coefficients in a regression
of 1nP upon a rough index of level of living, constructed by dividing budget

into income:

i
i

795 + .0395 1nP R?

535 + .0238 1nP RZ = .30 s > .00l

Y/Bl «37 s > ,0001

¥/B,

Because of the possibility that the relation of income to urban size
may not be monotonic, income and income deflated by budget were run against

population and its logarithm, resulting in the following equations:

Y = 3740 + 306 1nP - .0410 P R? = .33 syp > W01
SP = 52
¥/By = 1722 + 0521 InP = .803(10"5) » R® = .37 syup > 001

SP = .28

“-h
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Y/By = 442 + 0400 1aP - ,102(10™%) P R? = .36 81np > »001

s > .l

p
The coefficients of multiple determination are hardly changed by adding a
second transformation of population, but all three versions do show a down-
turn, at a population of 9,400,000 for income, and at populations of 6,400,000
and 3,900,000 for income deflated by the low and moderate budgets respectively.
Such a finding could be of great potential significance, since it argues

some sort of maximum size beyond which diminishing returns set in. However,
this result is extremely weak for several reasons: (a) The apparent turning
point is extremely unreliable; using the standard errors of the coefficients
(see [2] for the techinique), in the case of income the downturn at 9,400,000
has a standard errxor of 13,000,C00; in the case of income deflated by the

low budget, the point of inflexion at 6,400,000 has a standard error of
6,100,000. (b) It appears possible that the areal definition of the largest
metropolitan areas excludes a number of high income exurbs, so that the actual
mean income of these metropoles is understated in the Census, and the apparent
downturn is not a real one. (c¢) A lower per capita income in the largest
metropoles may be consistent with overall efficiency for the system of cities
since these cities perform systemic functions, as ports of entry for un-
acculturated, low-income migrants, and as seed beds for innovative infant
industries which, being in the process of rapid change, have lower capital
investment per worker and therefore lower marginal output and wages per

vorker (see [3], [10], [12])., As migrants and industrics mature, they move

to secondary centers where they contribute to higher incomes.

Factor Analysis

The multiple regression analysis suffered from intercorrclation

among the variables, which resulted in considerable uncertainty in the

-3
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coefficients. Examination of some of these correlations is ealightening

if not surprising. For instance, percountage non~white was negatively
assoclated with income (especcially central city income); degrec days are
negatively associated with population growth in 1960-66 (citiles in warm
climates are growing faster); degrece days are positively associated with
income, in a puritanical fashion. But the web of interconnections is such
that factor analyzing the data seemed a useful way of sorting things outl.
As will be seen below, the principal outcome of the exercise was the un-
covering of strong regional effects (South and West), stronger perhabs than
population cffects,

In the first instance, the following variables were subjected to a
Varimax rotation: Y, P, 1nP, V, G, D, and N, Two factors emerged which
accounted for 73% of the commonality. The stronger factor, which we call
Magnitude, has high correlations with P, 1nP, and V, and a moderate one with
Y. The second preves to be a regional factor, with high positive correlation
with D, and high negative correlations with N and G. With the exception of
Los Angeles, the ten cities with lowest scores in this factor were in the
South, and therefore we have labelled it Hon=South. We then regressed these
factors on the various budgets and their components. Table 1 shows their
correlation with these two variables. The most striking finding is the
preponderance of the Non-South factor, DMagnitude enters first and

significantly only in the High Budget and in Housing for the High Budget.

-H
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TADLE 1

Correlaticn Low, Mcdium, and High Rudgets, and their Components
with the factors Magnifude and Nonw-South

Dependent Variable

Low Dudect

Moderate Budoet

High Budeet

Rudget

Food

Housing
Transpoxrtation
Clothing

pMedical

Personal Tax
i

41 NS, M

.50 NS, M
<%

ml ws¥, M

3 Y
ml  (=)M, NS

.55 NS, M

% U
ml M, (<)NS

.56 NS, M

.
!
i
.

it

.61 NS, M
JAh NS, M
48 NS, M
ml ()%, ns®
.52 NS, M
ml M*, NS*

.50 NS, M

.55 M, NS
.50 NS, M
.42 M, NS

ml MY, (~)us®
.30 NS, M

% .
ml M, (=)NST

.38 N5, M

% = pot significane at .01 level

-) =

negative coefficient

Factors entered in order of importance




The second analysis reserved income as the independent variable and
factor analyzed P, 1nP, G, V, D, N, and, for cach budget level, B, T, H,
T, C, M, and X. For low budget, four factors cmerged, accounting for 82%
of the commonality: (1) a South factor, similar to the Non-South above but

4

with the signs reversed; (2) a Magnitude factor; (3) a Housing-Budget factor,

strongly correlated with these variables, and slightly less with transporta-
tion and personal taxes; and (4) a Hest factor, correlated to good weather
(~D) and high medical costs, with which the six Western metronoles correlated
much more than the others. The factors were similar for the moderate and
high budgets, except that Magnitude and Housing-Budget were compressed

into a single second factor, so that their factors were Non-South, Magnitude
and West. The regressions of these factors on income are shown in Table 2,
but the results are inconclusive, except for the importance of the South

(or Non~South) variable. The variable Magnitude, although showing a positive
sign, barely fails in ecach case to qualify at the .0l level of significance.
Except for the equivocal positive relation to Housing-Budget for Low Budget,
the South (or Non-South) variable dominates. The other regional variable,

West, barcly misses our criterion of significance for moderate and high budget.
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TABLE 2

Corrclation of Income with the Factors of
Magnitude (and Housing-Budget for Low Dudget),
South (or Non~South) and VWest

Devendent Varizble | Louw Budget |__tioderate Budget High Budpet
Income | R2=.56 H-B, (-)S,M%, W% [R>=.46 NS, We, M* = R%=.42 NS, M¥, W

* = not significant at .01 level
(~) = Negative coefficient

Tactors entered in order of importance



These results are somevhat at variance with these of the regression
analysis, and to nuch existing literature which shows strong corrclation
of urban size and income. The factor analysis findings scem to say that
the most important factor is whether or not a metropolis 1s in the South,
and that scale and Westerness, vhile also important, take a back seat, The
data and the techniques are sufficiently fragile that no single finding must
be interprcted as establishing a fact. Our interpretation is that, as
shown by our regression and by other works, income is to some extent a
function of urban size, but that the lack of integration of the American
economy is reflected in the strong regional flavor of the regressions of

income upon the factors.

-



APPENDIX

Principal findings for income and the components
of budset when rearcssed upon all other variables

Income

For the 38 metropoles included in the B.L.S. study, the step-uisc
multiple regression found income a function of 1lnP, and of D at very high
levels of significance, with V appearing with a negative coefficient with
a significance level of .03 with R2 = ,54, In other experiments this last
variable, which was expected to be positive since it measurcs access to the
national population, also scored negatively, This is counter to theory and
much associated empirical evidence, and way be the result of the intercor-
relation of variables. Uhen income per capita was regressed logarithmically
in a pseudo Cobb-Douglas function on Y and V for 211 metropolitan areas,
the result was Y = 8.52P'083 V°0856, with R2 = .19, but high significance
for the coefificients, Parallel rescarch by the seﬁior author and 0. Fisch

105610866 i h a much higher RZ - .51. The

has cstablished ¥ = 5,01 P
principal differcnces in the latter study (aside from the population being
measured in full rather thban in thousands) are that the potential is income
potential (ZijYj/dij) measured over the metropolitan areas rather than all
counties, and that self-potential is excluded. The similarity of the exponents

is striking, and the improvcment of the R2 may be the result of the climination

of noise in the V variable through a better definition.

RBudget Components

Food. As expected, food is non-elastic with respect to income, constiltuting
28% of the low budgct but only 20% of the high. Y is a strong predictor for

high and low budgets, but not very strong for medium. For B, regression

1

ylelds, in order of appearance, association with G (negative), P, D, N

4
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(negative), Inl, V, fo:r an p? = 052, meaning that food is cheapest in slou-
growing, large, cold, wliite citics which are in high potential areas. However,
regression on ¥, N (negative) and V yields an R2 of ,60, The strong relation
with income raises again the question of the meaning of the B.L.S. figures.
From the point of view of theory, the significance and positive coefficients
of P and V accord vith rent and central place theory, but their effccts are
small,

Housing. The association with population is weak, in contrast with what

might be expected from rent theory. The association is slightly higher for
higher budgets. It is most strongly associated with income (R2 = 31, .42,

«35 for low, moderate and high budgets)., Aside from income, the principal
variables with which it is associated are 1lnP, D, and V in the case of low
budget, For medium budget, tlie strongest associations are with D, and P.

V accounis {or a high percent of the variance in the high budget, which makes
theorctical sense on the basis of the suburban character of high income housing
and the greater sensitivity of suburban land to agricultural land values as
marginal rent.

Transportation. Conventional wisdom is certain that transportation costs

rise with urban size and its consequent congestion. But there is a surprise
here in the B.L.S. data, For the low budget, the regression equation is

T = 310 = ,OL1 P + 20.2 InP, R’

= ,39, This function rises at first, but
then turns down. The significance of the coefficients is extremely high,
and the function rises to a population of 1,840,000 and declines thercafter,
The turndown for the moderate budget occurs at 940,000. For the high budget
the function increcases monotonically (both coefficicents are positive), but
the significance of the coefficients and the R? are nil,

Clothinp. Quite sensibly, clothing is corrclated with degree days (with

correlations of 427, 29, and .23 for the three levels). When other variables

2,
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are entered, the principal (although not strong) effects are positive with
income, ncgative with non-white and, curiously, negative with population

growth, This last wmay be related with the more rapld growth of cities in

warm areas.

Mcdical. All three budget levels varied consistently: positively with income,
negatively with degree days (curiously, cold cities are cheaper), and positively
with population.

Pcersonal taxes. These relate primarily with degree days and with inccme,

this last being the stronger variable for high budget. While snow removal
and the like make it sensible that colder cities should have higher costs
and therefore higher taxes, the strong association with income suggests

an income-clasticity effect in the demand for public services rather than a

cost effect,

-5
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