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Foreward 

A complicated planning t o o l ,  such as a mathematical model, cannot 

be developed i n  a s h o r t  t i m e .  

progress  through varying s t a g e s ,  each wi th  i ts  s p e c i f i c  l i m i t a t i o n s  . It 

is, t he re fo re ,  most important for the  people employing the  model t o  be aware 

of such l i m i t a t i o n s  so as not  t o  overest imate  the t o o l ' s  usefu lness .  I 

found ind ica t ions  of t h i s  awareness i n  pub l i ca t ions ,  and d iscuss ions  wi th  

var ious-people ,  from the CRP-of D e t r o i t .  

I n  t h i s  paper I have elaborated 

The development of such a model must 

- .  

upon a l l  those weak po in t s  which seemei! 

to me to be most important.  

a t  the end of the  paper w i l l  c o n t r i b u t e  t o  the  improvement of the model. 

I hope that the  proposals  for implementation 
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1. Reasons t o  Develop a Mathematical Plodel 

1.1 General Reasons 

P lans  are made i n  the urban f i e l d  and elsewhere t o  a l l o c a t e  the 

l imited amount of resources  i n  t h a t  v7ay i n  which the  goals are achieved 

t o  the  h ighes t  poss ib l e  degree.:': FIJhich of var ious  a l t e r n a t i v e  p lans  is  

the bes;: one can only be decided by knowing t h e i r  achievement of t he  var ious  

goa ls .  

but  a l s o  the  q u a n t i t a t i v e  one, which always demands some kind of 

ca l cu la t ion .  

This cannot be done by d iscuss ing  the q u a l i t a t i v e  a spec t  only,  

On t h e  o t h e r  hand, the  planner  knows q u i t e  a lot about var ious  

r e l a t i o n s  i n  the urban process ,  bu t  t he  whole system is  so complex t h a t  

no one can c a l c u l a t e  a l l  the  r e l a t i o n s  we know today without  m y  t o o l .  . 
And wi th  increas ing  knowledge of q u a n t i t a t i v e  r e l a t i o n s  d e f i n i t i v e  nobody 

w i l l  be a b l e  t o  see the  impact of var ious  a c t i o n s  on the  whole system without  

using some kind of computer. 

But mathematical models a r e  no t  only a necess i ty  i n  urban planning,  

they a l s o  can have a l o t  of o t h e r  advantages,  some of them s h a l l  be 

mentioned b r i e  Ely : 

a)':; P o l i t i c i a n s  and planners  must fix t h e i r  goals .;b': No hidden 

ideologies  o r  goals are going i n t o  the  model, as this very  

often happens in  normal p lans .  
I 

+: How t o  f ind  the  goa ls  and the problem of con t r ad ic t ing  goa l s  s h a l l  no t  
be discussed i n  t h i s  paper. 

There i s ,  of course ,  a feedback from the  r e s u l t  of a p lan  t o  the goa l ,  
but this can e a s i l y  be taken i n t o  cons idera t ion  i n  a new computer run 
(another advantage) . 
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b) Everybody can repea t  the  whole process  of planning,  and comes t o  

the same r e s u l t  as long as he agrees  with the  assumptions. I f  

he does not  agree ,  he may change the  assumptions and wi th  a new 

computer run he g e t s  the  impact 02 h i s  changes. 

c )  The d iscuss ion  can be focused on the main po in t s  as a s e n s i t i v i t y  

ana lys i s  shows the  most r e l evan t  po in t s .  

d )  Nobody can p r e d i c t  fu tu re  events  exac t ly ,  therefore t he  planner 

has t o  use a planning tool which con t ro l s  the a c t u a l  development, 

compares i t  wi th  the  p lan ,  and remodels the plan i E  necessary.  

This can be done far f a s t e r  with a m a t h e m t i c a l  model than with 

o t h e r  planning tools. 

updat ing,  i t  is  a l s o  insured t h a t  only those c o n s t r a i n t s  are 

changed which are due t o  change, so t h a t  t h e  r e s u l t s  of the  

var ious  p lans  are comparable . 

Beside the advantage of high  speed for 

There are q u i t e  a l o t  of  o the r  poss ib l e  advantages which shall not 

be discussed i n  th is  paper.  

1.2 Main Reasons €or  Developing the Housing Model of D e t r o i t  

Beside the genera l  reasons of po in t  1.1, the re  were th ree  main 

reasons for  the  development of a housing model for Det ro i t .  

1.2.1 Better Information About the Ex i s t ing  Housing Stock and Its Changes 

Before the  housing model was developed, t he re  was very  l i t t l e  

information about t h e  e x i s t i n g  housing stock and i t s  change. 

of what exists was an advantage per  s e  and a t  the same t i m e  the f i r s t  

necessary s t e p  for the  model. 

The knowledge 
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1.2.2 Better Understanding of the  Housing; Market 

One of the main forces in f luenc ing  the development of American cities 

is coming from the  housing market. 

these forces. 

the local politicians must have a b e t t e r  understanding of the  market 

forces . 

Up t o  now, very l i t t l e  is known about 

But with a higher involvement of publ ic  money i n  t h i s  process 

1.2.3 Checking Impacts of Various Public  Actions 

Nearly a l l  publ ic  actions have, more or Less, impact upon the  

housing market. 

impacts h i s  var ious  ac t ions  have. For ins tance ,  what w i l l  be the  

inf luence  of 1,000 pub l i c  houses per  year on the housing market or t h e  

cons t ruc t ion  of a new motor-way o r  code enforcement programs, etc.  

For a p o l i t i c i a n  i t  is very important t o  know which 
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2 .  Descriot ion of the  Mode1;k 

The housing model of Det ro i t  i s  EL market s imulat ion model. Depending 

on the  var ious  c l a s s i f i c a t i o n s ,  i t  is a h e u r i s t i c  mode1 r a t h e r  than a n  

opt imiza t ion  and i t  is  a d e t e r m i n i s t i c ,  no t  a s t o c h a s t i c  one. It starts with 

the U.S.  census of 1960 and develops for each two-year period demand and 

supply of housing up t o  1930. The e x i s t i n g  housing s tock  is  divided i n t o  

45 groups taking i n t o  cons idera t ion  tenure (own o r  r e n t ) ,  bu i ld ing  type ( s ing le  

family or mult ip le  of var ious  s i z e  and publ ic  housing) ,  s i z e  of dwell ing u n i t s  

(rooms), and condi t ions (normal, d e t e r i o r a t e d ,  d i l ap ida ted )  . There are 12 

loca t ion  ca t egor i e s  depending on the  predominant type of housing and median 

family income i n  t h e  neighborhood. The fo recas t  f o r  t h e  amount of dwelling 

units in each group and loca t ion  for  each t i m e  per iod (2 years )  i s  made 

ex t e rna  1 ly 

To meet the  model's need on the  s i d e  of demand, the  populat ion is  

divided i n t o  40 groups depending on income, race, family type and family 

size, and f o r  each t i m e  per iod a fo recas t  of the number of households i n  each 

group has t o  be made. 

As a s imula t ion  of the  market process ,  every second year  a l l  housholds 

t r y  t o  supply t h e i r  housing demand under c e r t a i n  preferences .  The main out- 

put  of the  model is a list of surp lus  or shortage of dwelling u n i t s  belonging 

t o  t h e  var ious  housing groups i n  var ious loca t ions .  For lack of o t h e r  

i n f o m a t i o n  i t  is assumed t h a t  the a c t u a l  d i s t r i b u t i o n  of household groups 

i n  1960 t o  groups of d ~ e l l i n g  u n i t s  and loca t ion  correspond3 witb t h e  

preferences of the  housholds . 
;5 Y . *- 

. I )  

. .. . 

;+ For nore detailed information,  see l i s t  of re ferences  a t  t h e  end of t h i s  
paper. 
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Therefore, the houshold groups are distributed every second year to the available 

housing on the basis of the group's actual distribution in  1360. 

There are rrlot o f  other p o s s i b i l i t i e s  b u i l t  i n t o  the model, which just 

now-in the so-called f i r s t  generation-cannot be used f o r  lack of information. 



3 .  Some Cr i t i ca l  Rzmarks 

3.1 The General Concept 

Before D e t r o i t  decided t o  develop a housing model i t  had s tudied  a l l  

e x i s t i n g  models t o  f ind  t h a t  one which was most appropr i a t e  t o  t h e i r  problems. 

There is  no doubt that Che*.Ses.Wfmy <o’analyze the  mechanism of t h e  housing 

market and t o  s tudy  the  impact of p u b l i c  -- a c t i o n s  t o  the  market i s  t o  develop 

ti market s imula t ion .  
. .  ~ +.*: s@L:i 

. . .’.’ . v .+> -;e ?,-I 

*;,p.;. .-1 ..+ .. .. b . ,iC ,, . *<*~.?*‘> r, 

3 . 2  

The D e t r o i t  housing model is der ived  from the  S m  Franc isco  CRP model 

The Problem of  Accumu1atip.z E r ro r s  

which had 114 household groups,  22 land-use types ,  14 l o c a t i o n  c a t e g o r i e s  and 

4 cond i t ions  of housing,  

The combination of these  l a rge  groups included a h igh  p o s s i b i l i t y  of 

accumulating e r r o r s .  

c o l l e c t i o n  and e x t e r n a l  f o r e c a s t ,  i t  was decided t o  have more ac t iv i t ies  

i n  one group and have a smaller amount of groups.  

q u a l i t a t i v e  s ta tement  vas made whcre a q u a n t i t a t i v e  a n a l y s i s  of p o s s i b l e  

errors a t  t h e  end of  t he  computer run should have been made. 

The preference  l i s t  f o r  housing had 50 p o s s i b i l i t i e s .  

Therefore ,  and t=, diminish the  work involved i n  d a t a  

But he re ,  o n l y  a 

Taking only  

the  p o s s i b l e  amount of e r r o r  i n t o  cons ide ra t ion  which comes i n t o  the  model 

through the  e x t e r n a l  f o r e c a s t  of 40 household groups €or  each second y e a r ,  

i n  combination wi th  th?  45 housing groups,  may Lead t o  h igh  p r o b a b i l i t y  of 

error which could make t h e  whole model less u s e f u l  than t o  use  less 

household and housing groups.  

used for p o l i c y  dec i s ions .  

This  should be t e s t e d  be fo re  t h e  r e s u l t  is 

3 . 3  Simulat ion of t h e  Market and P e a l i t y  

A well-known d i f f i c u l t y  i n  developing a mathena t i c s l  model i s  t o  g e t  

the  r i g h t  frame of r e fe rences .  As i t  would be far too complex t o  make a 
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model of r e a l i t y  with a l l  bindings to  o the r  a c t i v i t i e s ,  one has t o  cut  the 

minor r e l a t i o n s ,  replace them by ex te rna l  assunptions and concentrate  on the 

main subjec t .  

would be i n  t h i s  case the housing market of Detroit. 

biudings" which may be neglected? 

time and other  sub jec t s ,  

points, 

It is r e l a t i v e l y  easy t o  def ine  the "main sub jec t , "  That 

But what are "minor 

There are l o t s  of r e l a t i o n s  t o  space, 

Some of them are d e a l t  with i n  the following 

3.4 The Rznional Aspect 

There e x i s t s  no housing market i n  De t ro i t  wi th in  the  c i t y  boundary. 

Everyone wbo is : looking f o r  accommodation i n  Det ro i t  is  ta lk ing  about the 

region and not about the  c i t y ,  and each developer who o f f e r s  a house, o f f e r s  

i t  i n  the  region (including the c i t y ) .  

problems of Det ro i t  i s  caused by the fact  of this reg iona l ly  open housing 

market. Therefore t o  analyze the funct ion of the housing market o r  t o  study 

the  impact of various publ ic  ac t ions ,  one has t o  take the  whole region i n t o  

considerat ion,  

must be made on how, f o r  instance,  the var ious publ ic  ac t ions  may a f f e c t  the  

ex te rna l  var iab les  (such as number of i nhab i t an t s  i n  the  var ious house- 

hold groups). 

to housing groups, one cannot g e t  an accurate  result by looking only a t  the  

d i s t r i b u t i o n  within the c i t y  boundaries . 

On the o ther  hand, one of t he  main 

This must not be done wi th in  the  same model, bu t  considerat ions 

And even by analyzing the preferences of the  var ious households 

3.5 Accessibi l i ty_ 

The road network of Detro i t  is so dense and so good t h a t  i t  sounds 

very be l ievable  t h a t  f o r  housing dec is ions ,  a c c e s s i b i l i t y  wi th in  the c i t y  

boundaries plays a minor role ,  But f o r  two reasons one should take t h i s  

4 



aspec t  i n t o  consideration: 

a) As soon as the necessary extension t o  the region is made this 

problem inevi tab ly  comes back t o  the model, 

b) One of the main reasons for  developing the  model was t o  check 

the impacts of various public ac t ions ,  

f o r  ac t ions  wi th in  the  narrow f i e l d  of housing, but also i n  o the r  

public f i e l d s  such as highways and public t ranspor ta t ion .  

would be no impact of a proposed subway t o  land use, i t  would not  

be worthwhile t o  spend the money, 

This is not only meant 

I f  there 

3.6 Changing of Housing Stock 

The model i t s e l f  provides the p o s s i b i l i t y  of taking the change of the 

ex i s t ing  housing stock i n t o  consideration, But fo r  lack of information 

t h i s  advantage cannot be used, On the o ther  hand, the d e t e r i o r a t i o n  of the 

ex i s t ing  housing stock seems to be one of the biggest problems i n  De t ro i t ,  

Neglecting i t  means t o  miss the point.  There w i l l  be some fu r the r  comments 

on t h i s  problem under 4 .2 ,  

3.7 

One of the bas i c  ru les  of the market theory is t ha t  the p r i c e  depends 

Influence of Demand and SUDD l v  on the Market Price 

on supply and demand, 

model, As soon as the dernand for a spec ia l  housing type i n  a s p e c i a l  area 

exceeds the supply, p r t ce  fo r  t h i s  type will increase and therefore demand 

Consequently t h i s  r e l a t ionsh ip  is  b u i l t  i n t o  the  

w i l l  decrease (and a t  the same time construction a c t i v i t y  will be generated 

as p r o f i t  increases) .  

function had t o  be neglected i n  the fixst computer run. 

is forecasted ex te rna l ly  and therefore no poss ib le  reac t ion  of p r iva t e  developers 

But again,  for lack of information, t h i s  basic 

The construction a c t i v i t y  

t o  public actions can be measured. 
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2 ,a Housing Preferences 

As mentioned earlier (see po in t  2 )  household groups are d i s t r i b u t e d  t o  

the a v a i l a b l e  housing s tock  every second year  on the  b a s i s  of the  group 's  

actual d i s t r i b u t i o n  i n  1960. By doing so, i t  i s  e i t h e r  assumed t h a t  each 

household in 1960 was s a t i s f i e d  wi th  i t s  home o r  t h a t  the  propor t ion  of 

dissatisfaction i n  1960 is  going t o  cont inue through 1950. 

this, e f f o r t  should be made t o  diminish the e x i s t i n g  d i s s a t i s f a c t i o n ,  

is only poss ib l e  i f  the planner  had a list of the  real  preferences of the 

households and i f  poss ib l e  i t s  change by time. 

on t h i s  problem follow under poin t  4.1.2. 

Ins tead  of 

This 

Some f u r t h e r  remarks 

3.9 Rate of I n t e r e s t  

There is undoubtedly a r e l a t i o n s h i p  between t h e  rate of i n t e r e s t  and 

cons t ruc t ion  a c t i v i t y  on t h e  housing market. 

there  has been very l i t t l e  research  done i n  t h i s  f i e l d .  

t h i s  r e l a t i o n s h i p  should be taken into cons idera t ion- -espec ia l ly  as i t  

seems to  be worthwhile t o  think about pub l i c  a c t i v i t i e s  on var ious  l e v e l s  

t o  stimulate o r  discourage p r i v a t e  cons t ruc t ion  by int roducing an art i f i c ia l  

rate of interest for s p e c i a l  investments. 

Unfortunately,  up t o  now 

But never the less ,  

3-10 Rate of I n f l a t i o n  

Various f a c t o r s  of the housing model are influenced by t h e  rate of 

the in f luence  o n  the e x t e r n a l  i n f l a t i o n ,  

forecast of populat ion ( e spec ia l ly  the  d i s t r i b u t i o n  of var ious  socio-economic 

groups), the  inf luence  on t h e  housing preferences ,  and t h e  inf luence  on the 

cons t ruc t ion  a c t i v i t y .  Fur ther  a spec t s  will be discussed under t h e  , 

next poin t .  

The most important po in t s  a r e :  
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4. Proposa 1s fo r  Imp lemen ta t  ion 

4.1 Impact of I n f l a t i o n  Rate 

4.1 , 1 Population Forecast 

The fu tu re  number of inhabi tan ts  i n  De t ro i t  has t o  be ca lcu la ted  ex terna l ly .  

This was done i n  the  past  i n  close connection with the forecas t  of TALUS, 

There has been q u i t e  a l o t  of population forecas t ing  done fo r  De t ro i t  before 

TALUS (see l i s t  of references)  and a l te rwards ,  as for instance in the Doxiadis 

Study. And for  those who are mainly in t e re s t ed  i n  the  var ious  methods 

of population forecas t ing ,  there  are many s tud ie s  for o the r  American cit ies 

ava i lab le .  As t h i s  population forecas t  i n  connection with the housing model 

has t o  take into considerat ion the development o f  income, it a l s o  has 

t o  d e a l  with t h e  i n f l a t i o n  rate.  This can be done i n  var ious forms, but  

one has always t o  consider  the adequacy t o  the d i s t r i b u t i o n  problem, The 

easiest way of handling the problem seems t o  be to  c a l c u l a t e  only with 

real income figures, and never i n  nominal f i gu res .  By taking the 

i n f l a t i o n  f ac to r :  f = Nominal Income 
Real Income 

i n t o  considerat ion,  i t  is always easier t o  convert one kind of income 

into the  o the r  one, 

There may be some problems i n  forecas t ing  the percentage of households 

belonging t o  the various income groups, but  t h a t  s h a l l  not be discussed 

in t h i s  paper. 

L 1 . 2  Impact of the I n f l a t i o n  Rate on P r i ces  for Housing 

There is a l s o  an impact of  i n f l a t i o n  t o  the p r i c e  ( s e l l i n g  or  ren t ing)  

of housing, It is argued t h a t  t he  i n f l a t i o n  ra te  can have var ious kinds of 

influences t o  the housing p r i ces  ; depending upon whether the  s p e c i a l  
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inf lat ton rate for housing is  equal to the noma1 in f la t ion  rate or not.  

A study in th i s  f i e l d  has t o  start with the def in i t ion  of "inflation 

to ta l  price of various goods at: time t, 

total price of the same goods at t i m e  to 

rate" : - 
B t  

bt = t, t 
0 

For a time period of at the in f la t ion  rate w i l l  be the quotient of 

the prices a t  the end of th is  time d i v i d e d  through the price o f  the same 

goods a t  the beginning of the time period. 

w e l l  as clothing and huus@. 

inf lat ion rate, the diagrams for tha actual market; prices and the market 

prices measured in money value of time to over time w i l l  have 

following, form: 

These "goods' contain food, as 

As long as a l l  goods have the average 

$ 

C lo thing c-----l 
Food I 

t0 

As  now by def in i t ion  

Q 

Hous ing 

Clothing 

Food 

> Time 
r, h 

Nominal Income Real Income = 
Inflation R:: te  
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Hdu t ing 

- 

everybody with t h e  same real income a t  to and t 

So by taking the i n f l a t i o n  rate i n t o  cons idera t ion  i n  population forecasts 

and p r i c e  development, t he re  w i l l  be no d i f f i c u l t i e s .  

can buy t h e  same th ings .  
n 

As soon as the  i n f l a t i o n  r a t e  of  housing is not equal  t o  t h e  average 

i n f l a t i o n  rate,  the  two previous diagrams change: 

Market P r i ce  i n  Value 
of to 

Food 

t0  tn 

Housing 

- 
Clothing 

Food 
..;) Time 

'0  t* 

By d e f i n i t i o n  aga in  any one wi th  the  same real  income a t  to and tn can buy t h e  

same th ings  ( including housing).  

D i f f i c u l t i e s  a r i s e  when var ious kinds of  houses have var ious  i n f l a t i o n  

rates. But t h i s  kind o f  p r i c e  movement is t h e o r e t i c a l l y  b u i l t  i n t o  t h e  model. 

As for ins tance  the  demand for  one s p e c i a l  housing type is h igher  than t h e  

supply,  the p r i c e  for t h i s  type goes up and the demand goes down. (See po in t  3.7.) 

The recommendation f o r  t h i s  problem would be t o  neglec t  t he  i n f l a t i o n  rate i n  

the f i r s t  c a l c u l a t i o n  and take i t  only i n t o  cons idera t ion  when t h e  r e s u l t s  s h a l l  

be " t rans la ted"  i n t o  r e a l i t y .  This means, of course,  t h a t  one has t o  use 

the  r e a l  income as a s c a l e  f o r  the household groups and gets t he re fo re  a 

s l i d i n g  s c a l e  f o r  nominal income boundaries. 
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I n  t h i s  connection t h e r e  c r i s e s  another  i n t e r e s t i n g  t h c o r e t i c a l  question.. 

Mow would the  l ist  of preferences (for housing) be a f f e c t e d  i f  there would be 

a special i n f l a t i o n  rate for each income group? 

time only a t h e o r e t i c a l  quest ion because t h e r e  w i l l  be no sepa ra t e  i n f l a t i o n  

rate a v a i l a b l e  for the various income groups. 

This  will be for t he  next  

4.2 Changing o f  Housing Stock 

A l a rge  p a r t  of the  e x i s t i n g  housing stock i n  De t ro i t  was b u i l t  between 

1700 and 1930 when t h e  populat ion of the  c i t y  increased from 300,000 t o  

1,500,000 inhab i t an t s .  

t o  meet the  enormous needs of t h a t  time. 

which seems t o  be one of the  main problems of the  c i t y .  

information t h i s  f a c t  could only be t h e o r e t i c a l l y  b u i l t  i n t o  the  model. There 

are various t heo r i e s  of d e t e r i o r a t i o n  developed, bu t  none of them seem t o  meet 

t h e  needs of the  D e t r o i t  model. Therefore ,  j u s t  r ecen t ly  (August, 1971) the  

De t ro i t  CRP developed t h e i r  own deterioration func t ion ,  using Detroit da ta  

from 1964 and 1969. 

i n t e r e s t i n g  r e l a t i o n s  between var ious  f a c t o r s  were discovered . More than 

100 variables were checked i n  t he  s tudy and f i n a l l y  six of  them were found 

relevant t o  d e t e r i o r a t i o n .  Unfortunately,  sme of these  s i x  groups of 

d a t a  are d i f f i c u l t  t o  receive, such as "percent of heads of households wi th  

less than twelve year  education" o r  the  "index of race r e l a t e d  turnover 

based on the  r e l a t i v e  change i n  black households with less than f i v e  years  

res idence i n  an area." 

These houses were not b u i l t  t o  l a s t  fo reve r ,  but  

They now d e t e r i o r a t e  very r ap id ly ,  

But fo r  lack of 

With t h e  app l i ca t ion  of regress ion  a n a l y s i s ,  very 

As only for a c e r t a i n  area of D e t r o i t  (where n e i t h e r  extremely good nor  

extremely bad houses are s i t u a t e d )  t h i s  demanded information was ava i l ab le ;  



it should be t e s t e d  as t o  whether or not  t he  descr ibed d e t e r i o r a t i o n  func t ion  

is a l s o  v a l i d  for neighborhoods of extreme condi t ions .  

In the  housing model of D ? t r o i t ,  cons t ruc t ion  activity (private and public) 

is e x t e r n a l l y  forecas ted  (not developed i n s i d e  the  model) . 
Hypothesis" of the d e t e r i o r a t i o n  s tudy seems t o  be q u i t e  v a l i d ,  bu t  i t  does not 

€it  i n t o  the  cons t ruc t ion  of the housing model. 

d e t e r i o r a t i o n  funct ion no s p e c i a l  information was given about the  impact of 

publ ic  a c t i o n s  (such as t he  redevelopment o r  r e h a b i l i t a t i o n )  nor of private 

cons t ruc t ion .  Therefore-before using the d e t e r i o r a t i o n  func t ion  i n  the  

housing model-it should be checked whether the  increase  of good housing i n  

196549 i s  caused by new cons t ruc t ion  or  publ ic  ac t ions .  

The "Rebound 

I n  the b a s i c  d a t a  €or the  
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5 ,  Sumaarv 

The main s c a l e  t o  judge the q u a l i t y  of model is the  degree t o  which 

i t  meets t he  s t a t e d  requirements (see poin t  1 .2 ) .  

- - I t  provides  very good in formt ion  about the housing stock and the 

i nhab i t an t s  in 1960. The changes of the  housing stock, however, 

cannot be predic ted  wi th  the  model. 

- A l l  people who s tudy  the  housing model g e t  a good understanding 

of the  housing market although the model up t o  now produces very 

l i t t l e  q u a n t i t a t i v e  information about t he  a c t u a l  market forces i n  

De t r o i  1: . 
--It seems to be doubt fu l  t ha t  the housing model i n  this stage can be a 

g r e a t  he lp  t o  check the  impact of various pub l i c  housing p o l i c i e s .  

The main reasons for this judgment are developed under point 3. 

They a r e  as fol lows:  

a) Up to  now, t h e r e  has been no i n f o m a t i o n  a v a i l a b l e  ebout 

the  problem of  accumulating errors . 
b)  Without the  impact of demand and supply upon the market, no 

r eac t ion  of the  market 2ollowing pub l i c  ac t ions  can be 

checked wi th  t h i s  model. 

c)  As long as the model is l imi ted  t o  the  city of D e t r o i t ,  it cannot 

s t imu la t e  the  r e a l  market s i t u a t i o n .  

d )  As long as the  d e t e r i o r a t i o n  €unction is neglected i n  the  model, 

a very important Eactor is missing. 



But beside the main sca le ,  a l o t  of  very important advantages of the model 

had to  be taken into consideration. 

urban decision-maker of the future has t o  use some kind of mathematicl model-- 

and the housing model of Detroit is  a very good start ing point .  

points are mainly generated by a lack of very precise ly  formulated information. 

No good tool  is  developed in one day, and the housing model in this stage 

tells the researchers where t o  s t a r t .  

A s  developed under point 1.1, the 

The weak 
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