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No Mean City I 
Jay W. Forrcstcr, Lrrbarr Dyna/nics. MIT Press, 
Caml~ritlgc, Mass., 1969, 285 pp.. $12.50. 

by GorilotL D. Shellard 

This book presents a mathematical model 
of a city and uses it to study the effects 
of various urban improvement programs. 
A mathematical model would normally 
appeal to only few readers, but the city 
and its intractable problems are the ob- 
jects of such concern that the book 
should interest many, particularly actu- 
aries who may reasonably form some 
judgments on the validity of the model 
and on some of the conclusions drawn. 

The model primarily concerns three 
components of a city: its business,people, 
and housing. Each component is divided 
into three classes. Business is classified 
as new, mature, or declining. Families 
are classified, by employment status of 
the family head, as full time employed 
professional-managerial, other full time 
employed, and under-employed. Housing 
is classified according to that normally 
occupied by each class of family listed 
above. The number of units in each class 
of each component is represented by a 
variable. There are thus nine class-com- 
ponent variables which are related in 
various ways. 

Typical of the ways in which the class- 
component variables are related are 
those arising from the facts that business 
enterprises require workers, and that 
lamilies require housing. These relations 
CZI~I be made more specific, such as, a 
unit of new enterprise requires N pro. 
fcssioiial-manageriai type employees and 
y other workers. Each of these requires 
housing of a certain type, and so on. 
Each such relation is written in the form 
of an equation. Variables other than the 
basic class-component variables enter in- 
to sonic of these equations. 

Units of one class of a component 
~tiny pass into another class-e.g., new 
enterprises may become mature, and ma- 
ture enterprises may become declining. 
Similarly, workers may pass from one 
employment class to another, back and 
forth, and units of housing may similar- 
ly change class. Rates of change of units 
from one class to another may be thought 
of as rates of flow, and are expressed 
mathematically as first derivatives of the 
appropriate variables. These rates of flow 
are considered dependent functionsofthe 
various variables themselves. The rela- 
tions give rise to further equations, so 

that the complete set is quite complex 
and extensive. 

A final concept entering the model is 
that of a litnitless environment surround- 
ing the city but not a part of it. Units 
can freely migrate between the two ac- 
cording to the relative desirability of 
conditions within and without the city. 
Thus, if conditions seem relatively favor- 
able within the city, enterprises or people 
will migrate into the city. On the other 
hand, enterprises or people will move 
out if conditions within the city are rela- 
tively unfavorable. Throughout this book 
the outer environment surrounding a city 
is assumed constant as conditions within 
the city are varied. Resulting changes 
within the city would necessarily be dif- 
ferent if conditions also changed in its 
outer environment-e.g., in rural areas 
2nd other cities. 

Once all the relations are specified 
and initial values entered, the model can 
tJe run, or runs itself, frotn the end of 
one time period to the next, indefinitely. 
‘l‘he process generates not only values of 
the class-component variables, but also 
ratios such as those of the number un- 
der-employed to the number of available 
jobs, of persons to housing and to the 
fraction of land occupied, and tax fatios. 

Perhaps the most troublesome part OC 
constructing this model lies in properl) 
specifying in detailed riumerical form 
the many functional rtilationships in- 
volved. It appears to the reviewer that, 
because detailed data are lacking, judg- 
ment, impression, and general observa- 
tion have had to be substituted. The 
model has then been run, and the func- 
tional relationships adjusted, until the 
values assumed by the variables over a 
period of time appear reasonably like 
those that have been observed in the de- 
velopment of real cities. This means that 
the variables assume values indicative 
first of growth, then of maturity, and 
finally of decay. This is the primary 
validation of the model: that it appears 
to develop as actual cities have. 

At this point various changes are in- 
troduced to learn their effect upon the 
model. For example, a low-rent housing 
construction program is introduced, fi- 
nanced by some outside source, so that 
construction costs are not borne by the 
city. The model indicates that the in- 
creased low-rent housing will draw addi- 
tional under-employed to the city, will 
dampen other building activity in both 
business and housing, and will end by 

irlcreasing the ratio of .under-employed 
to available jobs: decreasing the amoun” 
of business in the city, and increasini 
Ihe tax rate. 

Other urban improvement programs 
actually tried or suggested for cities were 
tested on the model with littlc favorable 
and generally somewhat unfavorable re- 
sults. Among these were the external 
creation of additional jobs, inauguration 
of a job training program, and a direct 
external subsidy. The favorable results 
of such programs were largely offset by 
an influx of under-employed drawn by 
the prCJgrams tlleIllSe~ves. 

Other programs were tried, to test their 
cffcct. Construction of any type of hous- 
ing had generally unfavorable effects. 
Neither a forced increase in new enter- 
prises nor the forced retirement of de-. 
clining business had much net effect. 

Somewhat surprisingly, the demolition 
of slum housing led to generally favor- 
able results: an increase in the number 
of new and mature business enterprises, 
an increase in housing for all fully em- 
ployed wtirkers, a decrease in the ratio 
of under-employed to available jobs, and 
a decrease in the tax ratio. These results- 
were enhanced when further accomp: 
nietl by a policy encouraging the intro- 
duction of new business enterprises. 

‘What value can be placed on inferences 
drawn from tests on the model? Because 
nf the large element of judgment neces- 
sary in setting the indiviclual functional 
relationships, certainly results obtained 
from the model must be accepted only 
with considerable caution. No one should 
be surprised if in a live test results 
should differ from those obtained with 
the model. Some idea of the extent and 
likelihood of such a discrepancy might 
!Je obtained if tests were run on the 
model with various combinations of dif- 
ferent possible functional relationships. 

But uncertainty of the model’s results 
must be viewed against the certainty or 
uncertainty with H hich results of urban 
improvement programs can be predicted 
without a model. Results from programs 
that have been put into effect have not 
been too successful thus far. Indeed, for 
these programs, results have been closer 
to those suggested by the tnodel than to 
those hoped for when the programs were- 
initiated. The model can lje refined an 
altered as more data become available. 
Analysis of what goes on within the 
model to cause some of the results may 
offer insights of value. q 
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