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I wes asked to discusz an econometyic approach toe fore-
casting housing trends. For this purpoeee, I want to touch briefly
three related points: (1) an exposition of the cconometric model
U have uscd to forecast housing starts; (2) a projection ~f starts
for this yesr based upon the model; and (3) the record of the model

in the recent past.

A Model for Forgcasting Housing Sterts

Figure 1 lists two closely related, statistically estimated
Squations for housing starts. These equations follow the nearly
identical form of a model of the housing market which I developed six
years ago snd which wes discussed ot length in the June
Eonomte Reviey.
The equations clearly meet the normal statistical tosts
goodness of fit as woll as of significance for the specific inde-
Peudent variables. The F-vetiocs for the individual variebles range
13 to 30. The equations alsc show a significant Durdban-Watson
toefficient. It is recoguized, howevaer, that because of the iaclu-
Sion of laggod values of the dopendent variable, this is not a
Necessary proof of lack of eutocorrelation. The cocfficient values
of the same order of wmagnitude s in previcusly published versions
this model, They differ somewhat, however, because rather massive
Corrections have occurred in the underlying data and because one
Variable (household formation) now appears in the model only in-

directly through its influence on vacancies.
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The AER article deacribes the loglc of this model at some
length, but we caa briefly restate it, In effect, this model
Streasrs the existence of large scale laventory swings sroumd 2 wore
stable level of final demand. It holds that the level of housing
starts is determined by four factors:

(1) First is the general level of final housing demand.
This depends upon the rate of household formation end the rate at
vhich houses are removed from the oslsting housing stock,

(2) The rate of construction also depends upon the lovel
of avallable vacancies. When units are completed at o faster rate
than the incresses in final domend, a backlog of vacancies is butlt
Up. The available vecancies depress the rate of starts.

(3) The rate of inventory accumulation fluctuates widely
vith butldera' expectations and desires to build houses. The desire
to build {s {nfluenced by current interest rates, as well as by the
Yelationship between rents and costs. As these cause builders’
expectations and profits to change, starts vary.

(4) There is a taechnical relationship betwesn the rate of
starts and the number of units in the pipeline under construction.
The {aventory under construction does not wove in a simple manner
with starts. Rather the relationship takes a form which can be
expressed ns a difference equation. The relatiouship between
changes in the iaventory under construction and the rate of change

in starts tends to follow a fluctuating form.



Pigure 1 slsc shows the expected elasticities or reasctions
of starts to changes ir the indopendent variables. Two elasticities
8re given. The first shows the ifmmediate impact on sterts of changes
vhether in vacencles, interest rates, or relative costs. The second
takes into sccount their total lmpacts including their influence on
the tnventory under comstructiou.

8y the end of & year a one-percent increase in vacancies
lowers the level of starts by about four-tenths of a percent. A
ONe-percent increase {n costs relative to reats would decrasse the
love) of starte by about two percent. A one-percent incroase in
the mortgage interest rate would also cause a similax two-percent

{n starts, but its impect would take a half~year longer to be
fully effective.

from the octual coefficients, we see that if there are
100,000 sdditionsl vscancies, the level of starts in the following
year will be reduced by sbout 40,000. Other things being equal,
this reduces future vacancies. As a result, the excess in vacaucics
and {ts depressing impact on starts virtually diseppear over a two-
to threc-year period. Alterations between strength and weakness

from vacancies have been typical of the markets.



When mortgage intersst rates vary, each ten basis points
movesent, according to the model, ceauscs starts to alter by from
35 to 850,000 & year. The intercst varieble averages rates for nine
months. On the average, the model estimates that it takes & change
in interest rates three-quarters of a year to influence starts.

Prom top to bottom of an interest rate move, the equations show
en {mpact on starts of 200 to 300,000 units at an amual rato.

The data underiying the rent-cost indexes are among the
most suspoct of all. Changes in this relaticnship over a cyclical
Period have ranged from twe and one-haif to five percent. Thus,
their ¢stimated impact on starts is shown to have influenced the
level of starts by from 50 to 100,000 with the changes occurring
Sver z two-ynar period.

vigures 2 and 3 are charts which show the estimated impact
of cach of the independent variables on housing starts since 19%0.
They alsn show the relationship of the cstimated totals to the actual.

The charts indicate that the total fmpact of movements in
vach of the fndividual variables has normally ranged between plus
and minus 150,000 starts. 1t usually takes saveral years for an
individual variable to slter by that mich. On the other hand, as
Several variables have moved together, the annual rate of starts
has variod rapidly. There have been at loast four major fluctuations

in starts since 1930.



A review of the charts gives us some pause in making too
literal an interpretaticn of the coefficionts. We note the ertatic
quarterly movewents in the reported series. There is some Llndica-
ticn that the calculated totals may be more reliable than the
Yeported in many periods. Ou the other heud, the sharp differences
betwosn the movements of vacancics snd the interest rate betwoen
the early and late 1950's causes concern. Sume of the estimated
elesticitics may veflect a movenent in trends and net in the short-

tun varistions,

Besed on the model and current forecasts of the independent
varisbles, I eatimate thet private starts in 1966 will be approxi-
mately 1.4 million. This is roughly 100,000 less than last yesr.
Tais prejection is based on en sveraging of several differeat formns
of the model. Rech individual equation gives 8 skightly different
Teault,

what leads to this expected drop? Dasic demand from house-
hold formation and net removals would be expected to increase this
year's starts over last by spproximately 40,000 units. Oa the othsr
hand, a fairly rapid rise in costs Telated to rents is expected to
dacresse starts by a similaxr 40,000, Increasing interest rates also

will, according to the wodel, depresc starts by about 40,000. The
higher icvel of vacancies carrying cver aa & result of the large

number of starts in 1963 and esrly '64 has a negative lmpact of



about 30,000. Thesc are the initial decresses. Since falliag
Starts require fewer units in the construction pipelins, the faven~
tory under construction is expected to fall by roughly 30,000. The
total of these diverse movements leads to the espacted decrasse of
spproximately 100,000 units.

vhen this model was run at the end of October, it projected
1,460,600 starts for the year. Thus, the projected level of starte
hag gallen by 60,000 over the past five months. This is true even
though the actusl lovel of starts is as yat running close to the
November projection. The expected deterioration later this year
octurs because it is nov assumed that interest rates and relative
costs will both reach higher levels than wexe predictad for our

initial run last fall.

- Record of the Economatpia
Since this ia a maeting of the American Statistical Associ-

stion dedicated to the improvement of our statistical techniques, it
sppesrs proper for us to consider the record and problems of economic
Projections of this type.

Since developing this model, I have as a matter of principle
sttempted to go on record with my forecasts. I believe that the bast
vay to test a forecasting model ia to see how it works.

?igure 4 contains information on forecasts made from this
modal in four previous yesrs. In two of these years, the initial

forecast vas revised after a mounth as additional information became

available.



e

I have also included for sach of thes¢ years publfished
estizmtas from the Dusiness and Deferise Ssrvices Administration of
the Department of Comuerce. I have seclected their projections aimply
because they ere eesily available ¢n publishsd form. I hawe no idea
Vhether their record is botter or worse than that of other fore-
Casters. I do note, however, that in the last four years their pro-
Jections have called for minimm changes of 1/2 to 1-1/2 percent a
Year.

looking at the record, I come to no firm coneclusion as to
whether or not the econometric model is doing well., In two yesrs
the projections were vary close; one was moderately off} aud cne

very bad. In three of the four years, the direction of change

coxrect, This is a considerably better record than Comserce's
“hose direction vas wrong in three of the four years. The corperi-
Sons ghow a standoff comparing percentage errcrs by years--each was
better twice. The average percentage error for the four years was

percent for Cumerce and 5.4 per cent for this model, or a plus
in favor of the non-econometric model.

Frankly, 1 have no wvay of determining whather an avorage
@ean error of 5.4 percent for a fairly volatile series such as
housing starts is good or not. The medisn error et 3.5 per cent is
considersbly better. I would judge that if the median performance
stayed et this level, the record of this forecasting procedura could

be considered more than satisfactory.



The reasons for the variance are fairly clesr. In the
first place, it should be recognized that some varisnce s to be
#xpocted. The standsrd error of forecast for the curreut model is
17,900 searts per quarter. Assuuing that $t has been roughly the
same in the past periods, the actual forecast fell within the
stendayd error on en annual basis {n two years and waz very close
fn one,

Another major socurce of error in the forecasts is the
poor underlying data. They have undergoae several major rovisions.
The first two forecasts were made from data prior to their revisions.
It {s not clesr hov much of the errer came from this fact. Perhaps
one sghould be surprised that the wodel did os well as 1t did, given
the basic changes in the data.

Another pofint to recognize is that {n use, this particular

requires that several items be projected. Thus for this year,
vwe have to project the mortgsge interest rate and the cost elements
through the third quarter. Errors in projecting these sxogencus
variables end up as part of the total variance in the final fore-

cast.

ey

My general foeling sbout the model, outside of & normal
pride of suthorship, is that it hae been a useful exercise in model-
butlding and forecasting. As & result of this partfcular model, we

have a much better coacept of how the housing merket works than we



bad before its development. UCthers ave buflding upon this founda-
tlon, we cen espect that cver time congiderable improvements will
be made.

Even in its present state, howaever, 1 find it worth vhile
to go chesugh end recaloulate the model each time s forecnst ls
required. Given the eize of the ntandard ervor of forecast snd the
othor difffculties with our informntion, I believe that the model
must ytill be used as part of e coordineted, over-all analysls of
the housing market vather than a3 & unlque estimate. For oxemple,
1 for policy purposes I vequired a specific estimate at this time,
1 might adjust this year's projection up somewhat.

On the other hand, becausa a specific madel axists,
do have some ideas of the orders of magnitude of impects on starts
that can be expected o a result of changes in costs, interest
Tates, or vacanclies. Without a2 medel of this sort, it {8 extramely
difficult to give any numerice) content to the idea that these
movements in these varisblies will altex the rate of housing atarts.
Vhile I do not place a high reltability on the apecific numbers
involved Lu estimsting tho affects of changes in these veriabies,

I do feel that as long as the wodel continues to forecast fairly
vell, we sust place some confidence in the spectific numbers that it

throuws out.



Figure 1

ALTERNATIVE HOUSING STARTS EQUATIONS
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ELASTICITIES OF STARTS IN RELATION TO INDEPENDENT VARIABLES

First Period Long Run
Mean coeff. elasticity coeff, elasticity
1383.3 - .086 - .322 - .110 - 412
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FIGURE 2
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FIGURE 3




Figure 4

SUMMARY OF PRIOR FORECASTS
(In thousands at annual rates)

Projection Actual change Error
Amount Changex Amount Percent Amount Percent Directic
Amount Percent
1300 + 78  + 6.0 +8  +6.3 - 4  -0.3 correc
1350 + 97 + 7.7 + 51 + 3.9 + 46 + 3.5 correc:
6
De¢'6§ 1963 1296  -178  -12.1 +115 + 7.2 -293  -18.4 wrong
62 1263 1359 - 97 - 6.7 +133  + 8.4 -230  -14.5 wrong
1963 1459 -15 - 1.0 +115  + 7.2 -130 - 8.2 wrong
Noy,gy 1964 1450  -165  -10.2 69 4.5 -8 - 5.6 correc
1964 1605 + 16 + 1.0 45 2.9 +6l  + 4.0 wrong
6
c,sz 1965 1420 -117 - 7.6 34 2.3 - 83 - 5.5 correc
Noy g, 1965 1480 - 27 - 1.8 4 0.3 - 23 - 1.5 correc
1965 1552  + 11  + 0.7 38 2.5 +49  + 3.3 wrong
1460 - 32 - 2.1
V.65 1398  -144 - 9.3
1515  + 22  + 1.5

SiX months' data available at time of forecast.



