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Only private special tyvpe of investrent activity ranely, the
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building  construction of dwelling-liouses. S0 far as possibie,

studied.  the investigation has been contined  to private
activity in this field, as building by publi- authorities
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and societies may be governed by different considerations!
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Two groups separated into two groups. The tirst ¢
of “ explan- of some factors which roughly deternune the

L

.
L

atory '
cariates.  would be the most natural meentive to bhinbl,
second group formis, i i sense, i eor .
first group, necessary because of the nuperfection of the mar ket

Theprofitabihitvof owning house
Furst group (@) The rent level;
of (b) The cost of maintenance:
variates. (¢) Interest payments and
(d) Amortisation.

The amounts of interest pavments and amortisation will fir
all depend on the level of building cos:
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! In pre-war time, building of dwellings by public anthorities was non-
existent or insignificant. For the post-war period, no detailed figures
available for the United States, but State intervention started only in 1933
and was rather indirect. For Sweden, the data for 296 cities cover all resi-
dential building, but those for Stockholm relate to private building only.




said to be a fixed percentage of the latter—which will be not far
from 19%,,* whereas interest will be the product of three factors, viz.:

(1) building costs; |

(2) the percentage of building costs which on the average will
be covered by mortgages; and

(3) the interest rate for mortgages.

[t 1s rather difficult to get exact series on the cost of maintenance,
but i general 1t will move about parallel to building cost, as it
includes many elements also included in the latter. Its level may
be roughly estimated to be about 19, of building cost per annum.

[t follows from the above that the following series

should, first of all, be included in the “ explanation ”
Series -

‘neluded (1) The rent level;

(2) The cost of construction; and
(3) The rate of interest on mortgages.

J)

Their relative “ influence ” may be deduced from the regression
coefficients which will be calculated.

It may, however, also be determined by a priort
A priori  considerations, based upon the structure of the profit
determination account for holding houses.
of relative Indicating the construction costs ol a certain house
influence. by 100, this account will approximately show i1tems
of the following order of magnitude:

Receipts: rent . . . . . . 8
Deductions: amortisation and
maintenance . . . . . . . 2 3
interest on mortgage . . . 0.7myp, where mp represents
’ the 1nterest rate.

[f rents are measured by an index Mg, With average my = 100
construction costs by an index ¢y with average ¢z = 100, and

1 This figure may be somewhat too low in some cases ; what matters, however,
for the calculations is the total of amortisation and maintenance, which has
been taken at 29( (see below).



interest rates m,p in natural units (per cents), then profits, in
~ be represented by
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This expression may be also written as

T P

where the unbarred minuscules indicate deviations ifrom averag
or from trend. These deviations will, in general, be small in
comparison with the average values, and therefore their mutual
products may be neglected. We then get:

z = (6‘ — 0.7m 0p) — 008

The first term 1n brackets 1s a constant, the averag
the expression: z = 6 — 0.7mp. The deviations may as usually
be indicated by z:

z = 0.08myg — (0.02 -+ 0.007myp) gz — 0.Tmps.

The value of my; will change from case to case, but usually it

1s of the order of magnitude of 5, which leads to

z = 0.08my — 0.055¢5 — 0.7my.

Two sorts of calculation have been made; calcula-
T'wo sorts of tions using mgp, ¢y and myp as separate variates
calculation. (Table IV. 1), and caleulations using z in their place
(Table IV. 2).
Apart from these variates, a second group has
Second group been included. Their inclusion is due to the imper-
of variates. fection of some of the markets which play a role in
our problem.
The variates of the second group are:

(4) The number of unoccupied houses (') or the total number
of houses present (k);
() Some income series (E).
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The reason for including the number of unoccupied

Imperfection houses 1s that 1t may directly discourage building,
of market  even 1f rents, building costs and interest rates are in
for housing a favourable relation to each other. In a perfect
services.  market for housing services, such a situation would
not occur: rents would fall. The stickiness of rents,

closely connected with the long duration of letting contracts and
further imperfections in this market, prevents such a rapid adapta-
tion and, consequently, the number of unoccupied houses is a
largely independent factor which also influences building activity.

In one of the caseswhere no series for empty houses was available,
the total number of houses could be included, after elimination of
its trend. The trend elimination, together with the inclusion of an
income series, forms a rough correction for the need for dwellings
in that case.?

Income series are also included with another intention: they
represent a demand factor, in so far as a number of houses are not
built for letting at all, but by their future occupants. In the
United States, about 509, of all inhabitants live 1n owned houses;
1t was estimated that about 759 of the new dwellings built during
the last building boom in England were not for letting. Again
this may be called an imperfection of the market for housing services.

In some investigations by other authors, explana-

Imperfection tory series have been included which are connected
of credit  immediately with the imperfection of credit markets.
markets. An extreme case is the one treated by Professor
C. F. Roos,? concerning St. Louis, where, for the

period studied, mortgage rates had not moved at all. Professor
Roos includes instead the “ foreclosure rate ”, giving the number

1 The number of family units is often used as an indication of the “ need ”
for dwellings. As long, however, as family incomes are not taken into account,
the number of family units reflects potential rather than actual demand;
although the distribution of income over the various items of the budget is
of course influenced by the number of families. For long-term investigations,
it may be a useful guide; for an analysis of fluctuations it seems less important,
as the number of family units usually develops smoothly. An exceptional
growth of the number of family units is, however, regarded as one of the
causes of the “ building boom ” in the United Kingdom from 1933 to 1936.

2 Dynamic Economics, Bloomington, 1934, pages 69-110.



of foreclosures per 100,000 families. This rate he considers as a
good inverse index of the willingness of banks to grant eredits.
A closer investigation shows Hmf it 18 hiehly correlated with the
number of unoccupied houses a short time before, which seems
quite natural. In a sense, therefore, this factor 18 i h*muh melnded
in our series ', provided we take the nght lag.

A number of authors lav stress on the WIWME state of condidence
as a factor of 1mportance, because of its ¢lose relation to the
willingness to grant credits. This factor may be ntroduced in
two different w avs. As far as the farly systematie changes 1n
confidence during the business cyele are concerned, the mncome
series will be a good index; and it has already been ineluded.
As far as acute and b}){“‘(ﬁlfl(; confidence crises occur, the
in which they have presented themselves mav perhaps hest be
excluded. As a test, it may be mnvestig: t‘tmi afterwar ia whether
or not these years show, as compared to * caleulated " building
activity, an abnormally low level.

Finally, it may be stated that the selection of the

Profits of explanatory series, based as 1t is upon the profita-

owning  bility of owning houses, presupposes that the market

houses for houses so nearly approaches perfection that the

and of builder acts in the same wav as the future owner of

constructing house& wr}uld hwe dmm* L.e., Mﬁ 18 dhﬂlli“”i that his

houses. sight with

regard t{:) the p(‘)Sblblllbl% m wllmf Mm 1 ouses which

he builds. This assumption cannot easily be avoided, as the statisti-

cal material available for prices of houses—and it is prices, not rents,
which dire ctly influence the mind of the b uil -ili;i .ﬁmmifi very scanty.

istence of
Long and a Speclﬁc bmldmg oyde (Jf ilftwn w t-wmatw, Years
short waves. duration,* on which fluctuations of lesser duration
Trend would be superimposed. The present investigation
elimination. has not been directed specially to the study of these

long waves. For post-war years.

the actual move-
ment of building activity, without any correction for trend or long

*+ Cf., eg., G F. Roos, loc. cit.; J. R. RiceLeman, “Building Cyeles in the
United States 1875-1932 7 Jaumal of the ..ﬂwlrm?mmn Statistieal Association,
Vol. 28, pages 174-183.
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cycle, has been explained. For pre-war, the secular trend has
been eliminated, leaving both long and short waves to be studied.
In the case of Sweden, however, satisfactory results were only
obtained when the long cycle was in turn eliminated, by the use
of moving averages of variable length. In this case, therefore,
conclusions apply solely to short waves.

§ 15. THE STATISTICAL MATERIAL

The countries and periods studied are:

Pre-war: Germany (Hamburg) 1878-1913 (thirty-

Countries SIX years);
and pertods. Sweden (Stockholm) 1884-1913 (thirty
years).

Post-war: United Kingdom 1923-1935 (thirteen years);
United States 1915 or 1919-1935 (twenty-one or seven-
teen years);
Sweden 1924-1936, 1933 excluded * (twelve years).
In addition, extrapolations for 1936 and 1937 have been made for
the United States and the United Kingdom.
The following table indicates the series which have
been used to represent: (1) the volume of building
and (ii) the explanatory factors mentioned above.

Description
of sertes.

Volume of Butlding.

Country and period Description of series source
Germanys, Net increase? In total Hunscua, Die Dynamik
pre-war number of “rooms” P in des Baumarkts, Viertel-
Hamburg.  jahreshefte zur Konjunktur-
forschung, Sonderhett 17.
Sweden, Total number of newly Statistisk Arsbok for Stock-
pre-war built rooms or kitchens in Aolms Stad.
Stockholm.

* The vear 1933 has been excluded in all calculations owing to big strikesin the building
industry. _ ,

s (ross increase was only available for a shorter period, and referred to the number
of dwellings without regard to their size. '

b T,okalitdten.



Country and period
United Kingdom,
post-war

United States,
post-war

Sweden,
post-war

Gefﬂflany 3

Sweden,
pre-war

United Kingdom,

post-war

United States,
post-war

Sweden,
post-war

(Germany,
pre-war

Sweden,
pre-war

Deseription of seres
Number of houses built by
private enterprise  without
State assistance.
(i) Estimated total valae
of non-farm residential con-

-

struction in 192325 dollars, @

(ii} Contracts awarded,
residential  building, tloor
space of building,

(1) (Grross inerease i nun-
ber of rooms or kitchens in
296 cities.

(i1} Number of dwellings
built in Stockholm by pri-
vate enterprise.

Rent.

Average annual rent of
occupied houses in Ham-
burg.

Average rent per room of
houses to let in Stockholm.

Rent index of the Ministry
of Labour cost-of-living in-
dex. P

Rent index of the Bureau
of Labor Statistics cost-of-
‘hiving index.

Rent index of the cost-of-
living index.

Construction Costs.

Prices of building
materials. ¢

Index of building costs.

.}Q NS RS
)

Ntatestiend Abstrart for the
United Kinodom.

National Bureau of BEeo-
notte Researel,  Bullet Zrn
N B and Ntetstieer]
Abstraet,

Statistiead A hstract dat a

from Drodwee Coly,

n

.‘.\_
1

Seergges Natestisk olrsbo

i

1t f QLE Lil 1y ?Eﬁ N {4 s‘“i? Frét ' Fiil Yo A,
Bihang No. 10 A, 1935,

Fressena: see under Velf.
of butlding,

Mynrpay, The
Living in Sweden,

Abstract of Labsur Stag-
I8tes,

Statistieal A bhstraet

gty T &
&5 Er gfw

RICHTER ,

und
Grosshandelspreise, Viertel—

JACOBS

Jahreshefte zur Konjunktur-—
forschung, Sonderheft 37.
MyrpaAL, loc. cil.

» I.e., value at current prices deflated by index of construction costs, 1923~-1925 == 100 -
b Up to 1928, the index relates to controlled rents; from 1999 onwards, to controlled
and uncontrolled rents combined. No better index is available,
- ¢ When reckoning the © profitability ” of holding houses, allowance was made for wag€
costs: these were supposed to have been constant throughout the period and to account
for 359% of total construction costs.



Country and period
United Kingdom,
post-war

L

United States,
post-war

Sweden,
post-war

(rermany,
pre-war
Sweden,
pre-war
United Kingdom,
post-war
United States,
post-war
Sweden,
post-war

(rermany,
pre-war

Sweden,
pre-war

United States,
post-war

(rermany, pre-war

S>weden, pre-war

— 97

Desceription of series

[ndex of building costs.

Index of construction costs
of I'ngineering News Record.

1) Index of building
0sts. 4
‘ 11i Index of bulldlng

costs 1in Stockholm.

Interest Rate.
Average rate on mortgage
banks’ new lssues.
Savings banks’ rate.

Yield on 214 9, Consols.

Yield on 60 bonds.

JJJJJ

Souree

CoLiN CLARK, Investment
i I'wzed Capital in Great
Britain, Special Memoran-
dum No. 38, London &
Gambridge Economic Ser-
vice.

Statistical Abstract.

Svenska Handelsbanken :
“Index”.

Statistisk Arsbok for Stock-
holms Stad.

HunscuA: see under Vo-
lume of butlding.

LinpauL, etec.: The Na-
ttonal Income of Sweden.

Statistical Abstract.

Statistical Abstract (from
Standard Statistics).
Sveritges Statistisk Arsbok.

Index of Housing Needs.D

9, of vacant dwellings in

Hamburg.
9, of vacant dwellings in
Stockholm.
Stock of houses,C©

tions from trend.

devia-

Profits or Income.

Dividends in 9] of capital.

Total real income.d

Hunscra: see under Vo-
lume of building.

Statistisk Arsbok fér Stock-
holms Stad.

Statistical Abstract.

DONNER,Die Kursbildung
am Aktenmarkt, Vierteljah-
reshefte zur Konjunkiurfor-
schung, Sonderheft 36.

Sveriges Statistisk Arsbok.

“ The figure for 1923 was obtained by combining the index of prices of building materials
(Statistish ﬁirﬁbak} and the index of hourly wages in building (BAgGE: Wages in Sweden)
with the same weights as in index for subsequent years— i.e., materials 609%, wages 40 %.
8 No data are shown for the United Kingdom. An attempt at computing the stock of
houses, in deviations from its trend, led to unreliable results. |

¢ Census data, interpolated on the basis of floor space of buildings for which contracts

have been awarded. | - N
4 Total assessed income of following vear deflated by cost-of-living index (MYRDAL:

The Cost of Living in Sweden, 1830-1930).
1
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Country and period Description of series W FEHE £ AN
United Kingdom, Real income from wages GLARK, Nattonal [necome
post-war and salaries. & and Chutlay,
United States, (1)
post-war rations.
(i) Urban non-workers’ Fstimates based on 8.
income. Wvexprs: Nattonal Income.
(i) Capital gains. Fetimates hased on WAR-
BURTON : Journal of Political
Feanomy, Vol &4,
Sweden, Total real income. P Sveripes Statistisk Arshok.
post-war

Net ineome of corpo- Statestieal Chstraet,

s Money income deflated by cost-of-living index (Ministry of Labnar),
b Total assessed income c}f following vear deflated by cost-of=living me:h X,

. A uniform lag of one vear has been assumed

Lags used. exist between the series showing
and both the explanatory factors of the first group

- —rent, construction costs, interest rate-—and the income series.
In the case of the Umted States, where the series representing
buﬂdmg 18 based elther on c:\ommcth aws mlwl ar Immhxm

to
completed building

per-

the buﬂdmg process.

Asregards the total number of houses, or the num}mr of v mzﬁi’rmies,
the lag was chosen between one-half and three and a-hall
according to the best result yielded.

§ 14. REsuwLTts

The explanatory factors mentioned above permit,
Chuef results. when rightly combined, of a good explanation of

the movement of buﬂdmg activity, more especially
after the war. But for each country, the respective influence of
the various factors in the best combination varies greatly, as may

be seen from the accompanying graphs. In the United States,
the movement is dominated by the availeble stock of huses

lagged over three and a-half years, while the influence both of the

rate of interest and of income 1s almost negligible.
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Graph IV. 1. Graph IV. 2.

“EXxPLANATION ” OF Buirpine. “ HXPLANATION ” OF BuILDING.
UNiTED STATES 1920-1937. UNITED STATES 1920-1937.
Free caleulation.) (Rent, building costs and interest rate
(Free caleulation,) & combined a priori.)

A = Calculated. A = Calculated.
B = Extrapolated. B = Extrapolated.

Y.

-3

1920 1925 1930 SoN 1920 1925 1930 1935

Vg ° building activity, actual.

v building activity, as explained by:

(mg), : rent

(2s) - building costs not lagged (see remark on p. 98);

(myp), :  Dbond yield ’

h_g1, : number of houses (in deviation from trend), lagged 3%, years.

z° . profits, not lagged.



Graph ITV. 2. tiraph 117, 4.

“IxPLANATION DV or BriLpiIne. CEREANPLANATION O or DBrinnine,
- -

Unitep Kinepowm 14231937, Uxnirep Wainapow 1925-1U37.

(feent, buildine costs and inferest rate

N et A R N AT T q - - -
(Free calenlation.) combined a porord,)

A = Caleulated., B = Kxtrapolated,

1925 1930 1935 1925
SOMAR49

Vg building activity, actual.
¥ building acti\{ity, as explained byv:
(Mg)_q1y: rent

(Ag)-11 - building costs lagged 1Y, years:
(m;p)—11,:  bond yield '

(eﬁ)—i 1/, ° real labour income, lagged 114 years.
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Graph 1IV. 4.

2%

“ExpraNATION > oF BuUIlLDING.
SWEDEN 1924-1936.

(Rent, bullding costs and interest rate combined a priori.)

Vg ° building activity, actual.
”E : building activity, as explained by:

(Mmg).q + rent

(gg)—¢ : building costs
(mypp)q ¢ interest rate
e..q : real income

> lagged 1 vyear.

925 1930 1935
SDNE6S0

In the United Kingdom and Sweden, on the other hand, the
greatest importance seems to attach to the interest rate and real
Income. _ _ '

For before the war, the results are more doubtful and will be
discussed in the next section.
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rent

building costs lagged 1 year;
interest rate , .
number of houses (in deviation from trend), lagged 3 years:
dividends in % of capital, lagged 1 year: '

trend.
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The following graph affords a comparison of all the regression
coefficients found in the calculations comprised in the summary
Tables IV.1 and IV.2. While the range of variation is rather
wide, there 1s for all variates except the number of houses a well-

defined mode which coincides with the median in three cases out
of four.

Graph. 1V. 7.

DisTriBUTION OF REGRESSION COEFFICIENTS.

(Tables IV. 1 and IV. 2.)

III@II--I-I
Constructioncosts . . | [ Jiy@ | |
X .
- — ° : |
Interestrate . . . . | [ ({4 7
1 |
20 i@ -t - | .
Number ofhowses . . (|| | [|[ ~4f
X
Income. . . . . . . R N
x . §r QO AT

(The x indicates the median.)

The values of the medians are roughly as Ifollows: rent 4 1;
construction costs — 1; interest rate — 0.1; number of houses —20;
income 4+ 114. Owing to the choice of the units, these figures
represent the various elasticities, except in the case of interest rates.
In this case, the figure indicates that an increase of 0.019, in the
rate of interest will produce a decrease of 0.19%, in the volume of
building. .

The equations found for the United States and the

Eaxtrapola- United Kingdom for the period up to 1935 have been
tions.  applied to the data (or estimates) for 1936 and 1937.
. For the United States, the volume of building thus
calculated reflects the actual movement of building as shown by
current statistics: both the free and the a prior: calculations point
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couniry ; Period ’{ Serivs e ALY “*‘“Iﬁsnt

Germany
(Hamburg)

Sweden
(Stockholm)

1884-1913  Number of new rooms banlt, .68 |

—P-'."L"'\- |_ -—_'ﬂ'ﬂ;—ir_-\.d—_"i.' 1.‘ e e e . R N - — -

United States 1920-1935 | Total volume of non-faru resi-

dential construction. | 1 199

t
"5
i

United Kingdom Number of houses built hy pri- .
vate enterprise without State Y9

ass1stance,

Sweden 1924-1936*

Number of houses built in 2un 3y (.97
cities. j 0,97

e T R e et T S

Sweden 19“*“1936*

(Stockholm) |

Number of houses hailt without

.....
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Buildmg Table IV. 2. Explanatiomn of

and Interest IRate
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%
, | Correlistio Il ; %
SEres explairied -; vothiviers 1

Country Period

Germany 1878-1913 | Netincrease in number of rooms. (L.R7

Sweden 1884-1913

Number of new rooms built. .59
United States (1)1915-1935| Floorspace of contracts awarded.
(11) | 1920-| Volume of non-farm residential |
111) construction.

- United Kingdom 1923-1935 | Number of houses huilt by pri-

vate enterprise without State
assistance.

Sweden | 1924- 1936 | Number of dwellmgfs built i
. 296 cltles |

a 9% vacant houses.

b N‘et income of ccyrpora‘tmns

¢ Total urban non-workers’ income plus capital gains.
* 4938 excluded.
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of Building: Free Calculations.
for post-war, ¢, deviations from average, except for the “ profitability of building * and the

‘Phe lag, in years, is indicated in brackets after each coefficient. For a detailed description of
- Regression coeflicients and lags of:
— R
| Construction | Interest Number lncome
Rent COStS ' rate l of houses ' % a%a%%ts
5.20 (1) : — 1.54 (1) 0.72 (1) ' — 16.52 (3) ‘ 1.71 (1)
r '
114 (1) | — 1.59 (1) —1.03 (1) - 3.7 (114) | 3.75 (1)
0.31 (0) | —1.90 (0) — 0.02 (0) — 33.2 (3%) |  0.10%(0)
0.23 {0 ? — 1.56 (0] — 0.03 (0) — 37.0 (3%%) |  0.16¢(0)
é |
10.09 (114} ! — 0.95 (11} | —0.56 (13) | | f 2.06 (114)
l i ’
— 1.16 (1) 0.3& (1) — 0.24 (1) | / 2.22 (1)
—1.43 (1) | 039 (1) — 0.24 (1) f 2.25 (1)
—os2 (1) | 34 | eer() | w120
Building : Rent, Construction Costs
combined a priori.
" Regression cocflicients and lags of:
e h . ~ Or profits
Rent ’ Consﬁféﬁgtmn In}ggst ' of houses I ea%ned
3.36 (1) —0.32 (1) — 20.42 (3) 0.71 (1)
—1.93 (1) 0147 (1) | — 5.2¢ (1 1/2)[ 5.34 (1)
1.21 (0] —0.12 (0) —17.8 (3V,) | 0.14%(0)
1.23 (0) —0.12 (0) — 251 (31%) 0.06% (0)
1.19 (0) ~—0.11 (0) — 26.5 (31%) l 0.26¢ (0)
5.49 (1) A) |—0.47 (1Y) / 1.71 (1 %)
0.69 (1) —0.06 (1) | 7 - 1.66 (1)
1.16 (1) —0.12 (1) | J 1.38 1)

d Index of construction costs of Svenska Handelsbanken.
e Index of construction costs of Stockholm Statistical Oflice.
f Series not included.
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Building. Table IV. gw
LOT

Explanation of Building:
1bination with Rent ang

Note. ~ See note to Table IV, 1.

A T YA W A TR0 S PR NN Y03 S RN PRt NG T R R AN AR G g 0057 [ Aty P01 - R AN AT e, e et 520 v bt e AR i el el R AR R el g e LA P A A st Ry

Periad

Country

amo o i Ty P y g
series exnpliaitied

f

. .. ! e L LB Sl 1]
s b P T 2 AR5 1 S5 A VR R 515k MRDH B LA et sk 0 o § MMM 3 1 h ©11o 0EATMOE 157 £ e MBS0 b 9 a1 % 0 o8 0 S0 T S AL, Lo SR PRI R AT T MR AL rerp B 71

Germany (Hamburg) 1878-1913 Net inerease in pumber of rooms.
Sweden (Stockholm)

United States

1884-1913 Number of new rooms built

1920-1935 Total volume of residential construction
1923-1935

1924-1936%*

United Kingdom Number of houses built

Sweden Number of houses built in 296 cities

Y ATt RIS, M IR et S AL BT AR e oA e ST 1 SRS U AT A ISy

Building. Table IV. 4
Influence of Number

Note, — See note to Table IV. 1.

SRS AN TR or TR 513 Bt S 00 1 b 0O L AT g g o ) i) 1 SR AN R AR 00

Country Period Series explained o

i
i
!
f
! '

i’
™ OB AL BB PV ) SRS A NI, A om0 5 Pl YN M TR Y 0 .l_

:1

| Net increase in number of rooms -

>3 ¥ ’3 j

%
:
i,
A
th

Germany i 1878-1913

23

22

United States 1920-1935

2

22 B 2¥

Volume of non-farm residential building

272 39 vy
) 19

. 1920-1932

’3 Y ¥ I i

23 39 Yy

23 Yy 17

Number of houses built without State

United Kingdom 1923-1935

i

assistance

22

1924-1936%

23

33 | ¥ 3y

Sweden Number of rooms built in 296 cities

) : ¥y y3

a Number of vacant hinouses, in %.
b Net income of corporations.

¢ Series not included.

* 1833 excluded.
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- Caleulations using Interest Rate in a priori.
. Construction Costs, and also freely.

Al
L
........

Correlation
coeflicient |
R Profitability
of building

0.93 76.8 (1)

0.65 1.1 (1)
0.98
0.97

0.97

1
.l:_:':l._

Explanation of Building.
of Variates included.

Correlation
coeﬂ%cient
j 34

e

Profitability
of building

S
.....

i
rl

A H
.....

s

R
P

.
Tit

e

-
IIIIII

n
LH
FHOE

frrid

e

ff_li !:i

Regression coeflicients and lags of:

Interest l Number
rate of houses
|

1.06 1) | —2042 (3]
— 4ha (1Y)

372)

—0.70 (1)
0.02 (0) —95.1
— 0.56 (1) c

—0.35 (1) c

Regression coeflicients and lags of:

Income or
profits earned

Number
of houses

Income or
profits earned

Capital
Zalns

0.003 (0)



s

to a slackening of residential building i PP G compared with
1936. For the United Kingdom, on the other ol the extra-
polations of both caleulations poin ‘t for o continuons rise throneh 1436
and, in a somewhat lesser degree, 1907 whicl favree with
the actual stabilityv in 1036 and decline e 10 *i he explunation,
of this difference seems to lie in the special fact that the hulding
boom, which consisted largely in the construction ui SHHH ha_,..;.ni:mt;&s.
for tlm upper working-class MM he lower minddle elass, bad, roanc
about 1935, attained a limit, which could only bave been surpussed
by making these owner-inhabited houses aceessibile to the earners
of smaller 1ncomes.

. In Tables IV. 1-1V. 4 the results of the prineipal
Details of L S L . ..
. caleulations are set out. In Table IV, I, all the
results. L SV U R R
Tables P lanatory factors enumerated above have been
. included separately in the correlation caleulations; n
IV.1-1V.4. !

Eim bErs Fhey
i‘

ki

Table IV. 2, the three factors of the first *"?’I*féflﬂ}* y hiave
been combined a priort so as to reflect the profitability of building.
In Table IV. 3, the interest rate has been added as a separate factor
in addition to entering into the “ profitability ”: this is a way of
introducing 1nterest rates with a free coeflicient-—in order to
find whether there 15 accordance with the « priort case—
without increasing by two the number of variates, as is the case mn
Table IV. 1. Table IV. 4. shows the influence of the number of
variates included.

With the exception of the case of Sweden, pre-war,

Correlatiorn all correlation coefficients in Tables IV. 1 and IV. 2
coeffictents. —the most important ones—vary between (.87 and
0.99; for post-war, the median is even as high as 0.97.

All coeflicients 1n Table IV. 1 have the right sign

Stgns of  except the interest rate in the case of Germany,

regresston. pre-war, which 1s positive instead of negative and all

caeﬁ‘iczent&. coefficients but two of the components of profitability
for Sweden, post-war.

For Sweden, pre-war, the regression coefficient
of profitability is negative in Table IV. 2, but it is reversed
in Table IV. 3, which seems to pomt out that the influence
of the rate of interest is much higher than assumed when




~— 109 —

calculating the * profitability .1 Table IV. 3 is otherwise not
very satistactory: two of the columns contain coefficients with a
WIOng Sign.

In Table IV. 4, on the other hand, all signs are right.

The main divergencies between countries as regards
the order of magnitude of the regression coefficients
of Tables IV. 1 and IV.2—leaving aside those with
a wrong sign *—may be briefly summarised:

Comparison
betiveen
countries.

Table IV. 1: In the United States, interest rate and rent have a
much smaller coeflicient than the average, while in the United
Kingdom the coeflicient of the latter is much greater. The coeffi-
cients of construction costs, in so far as they have the right sign,

are rather close to each other; the coeflicients of the number of
houses, on the other hand, show a very wide spread.

In the United States, post-war, the coeflicients for the income
series are almost negligible.3

Table I'V. 2: the coeflicient of profitability 1s much larger than the
average in Germany, pre-war, and the United Kingdom, post-war,
and smaller in Sweden, post-war.

The coefficients for the number of houses are not very different
from those in Table IV.1. The coefficient of profits in the United
States 1s, again, very small.

it

A comparison of the coefficients of rent, construc-
tion costs and interest rate in Tables IV. 1 and IV. 2
. should make it possible to test the assumptions
V. 1 and . 2 ; . .

IV 9 made when combining these factors into an index of

77" profitability. To facilitate this comparison, the
coefficients have been inserted in the Iollowing table. Unfor-
tunately, the results show a rather wide range of variation.

Comparison
of Tables

1 This might be explained by the fact that the interest rate is, at the same
time,a measure of the desirability of investing in bonds, and that this desirability
influences the incentive to build. -

2 It may, in this connection, be noted that both the rent index and the
construction costs index for Sweden, post-war, which obtain only wrong signs
‘in Table IV. 1, are not very representative.

8 These coeflicients were somewhat raised when real instead of money
income was used, but they still remained very low.



Y | oo, athon

Bricping: Usniren =tarys Daih-10080,

P Ballding
;

K
8,

M e L T R IR S i o B, BER e D it B BLae ! AEE ST

feontracts awardsdy, O Profitalabty o bdding
Y T ek T iy B B g ey ; ¥ - [k RV N P

[;J'IHH N g' g‘ EEE 21% é Ej ﬁﬂ' 511& gﬁ ?% Eg %'ﬁfim# Iﬂ E%J‘ 5 i ﬁ ' !'L& %4’%‘5 i I? zﬁ £ 3" g ni %{%ﬂy :

Arpm i Mmuﬂﬁ%‘-b‘q!-i'i'-'nl.rhﬁ-;fli'w'&]lrﬁ-ﬂ_ - Aga

i i?;
M

Egj.

R R T a B T 1, . [7 R | e lrg .--I_.-.-,"_I-; Mt
L L |.-"."';:|:' ‘\'.l:'ll'l.iill.r'l‘-l't'p;.l.‘.l'l:l-q" |1"I‘tl H.'.I?-'!'!‘.n,!l;l.'-ﬂlr‘l -I . T LA :f-ﬁ'i'l-.".'-' I--I,-I,.I-i ?_;‘dli [ B L LR I LI | LT I 1 ". 5 ‘Ii 1 1

— . a
—_
-
-
T
—_

»; Q5

— - oo
o
=

-
pht
:;-.
- F
—_
I
S
-
"
-
o=
-

‘m
o A, R A e GO T T o

L .

. rJ'*"'.
rist J{.i"' . :II . iL I )

I:i; : I:!"'x.. LJ : 1. ! 4
b i, : *

' L '}Bﬁl _E',

.:i!- N ﬁ-}, 3

! B i rr

: q

1 o Ao VTG RS RSN RIS s o, Y ﬁ a

}?ﬁ ,% ., -~ Iy @

AR G AR TR LS ol S NGRS T T AL AL OR2 8, ﬁl Ll o

—=.
-
P T A
i S AT
—_
gty )

b
Pl ; Y
b 1 1 '._ .I
it i ) i)
! -. 3 .!': I- JI \ . é
.1 rﬁr- e ki iﬁ n ' i':s'l m "
| . ¥
4] ] : i
! I 'I-“ '
r I'Il ! :,I': :II
H i ™ 2 )
: | :__:.'i "‘I !- ,kilﬁ“._l " .'-"gﬁ-':‘t:' a| :::'
: o g | A R
- 6 | o A kit
o Tyt .
_ 1 i'j |
’ ’
: ..

N )

ot w0

1 f Ly 2ft AR R ER R 4L BN i il
LN |I|_IF-'i R |'iI;|':rj..

e, @ | SEURIAY '.-“* iﬁ'
j# Ih Al L v ; !
¥, ol Foob

. '_:I : ",

Sl . TR ~H;.x,;,jwm';.x';hﬂ',:;ﬁmﬁ.w;ggtﬂuﬁyﬁ,ﬁmﬁﬂ,ﬂ,mHﬁ-u_;-:m;iﬁ.;rjj._g_ﬂf .h,r,,;ﬁ ;_-;,,!_w,,',',r;]'m-‘g;-ﬁwﬂm‘ﬂI.'!iy:u!-:..-,llr!i‘f*.f“-‘-",f.-‘.![4"1}%Eﬂﬂﬁ-‘iiﬁﬂlﬁiiu' LNt R FRE N .

tﬂsra:m1'ﬁmmﬁ?&“ﬂ“wf'miwanmwm1 B AR B LA O At S R

i :
TR ' ) .EI :

AR e

iy
N -.;i
1 9
4 [
]

gl ]'gﬁ

i ) . . . . . cnd 1
2 .:-'r':%?'-'ai ) 1 U TG RO - R0 IR il skt iy Tl s €

A smivr i i

Graph IV. 3,

Bunch Map.
BuiLpixng: UNITED StaTes 1920-1945.

ﬁm 1L

1 = Building (fotal non-farm residential construction). 2 == Profitability of building.
3 = Number of houses_g¢7,. 4 == Profits,
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In the German pre-war case, the coefficients of rent and construc-
tion costs are not too dissimilar. For after the war, the coefficient
for rent 1s greater and that for construction costs smaller for the
United Kingdom in the free calculation; but the reverse is true
for the United States. .

The two factors of the second group, on the other hand, have
fairly stable coeflicients.

Tables IV. 1 and IV. 2 combined.2

A = Iree calculations. B = A priori calculations.

Regression coeflicients of:

R ent Construction Number of

Country coSES . Interest rate F OUSES Income
A i B | A B | A B | A !B | A B
Germany : : : :
{878-1913 | 5.20% 3.36|—1.54:—249| v i v | —165:—20.4| 1.71} 0.7
Sweden _ ' -
1884-1913 | v b : : v i v |—37i-52| 3.75: 5.3
United States _ : :
1920-1935 0.31: 1.23|—1.90:—0.90 {—0.02 : —0.12 | —33.2 :—25.1 0.10 = 0.06
Utd. Kingdom | ' ' . &
1923-1635 | 10.09  5.49 [—0.95i--3.36 |—0.56 i—0.47 | ¢ i ¢ | 2061 £.74
Sweden f ' P
1924-1936 | ® | v i v 1 0.24i—006| ° i e | 222 1.66

» For the sake of clearness, the description of series, the indication of lags, and all
footnotes have been omitted. , .

b Cases including wrong signs have not been included.

¢ Series not included.

For the United States, three bunch maps have

Significance been drawn, two representing a priort calculations.
calculations. and the third the free calculation for 1920-1935.

As regards the first a priori calculation (Graph

[V. 8, contracts awarded, 1915-1935), the final set (1234) 1s very

satisfactory as to variate 2 (profitability). It 1s somewhat less

satisfactory as to variates 3 (number of houses) and 4 (profits),

the coefficients of which are not to be determined with the same

degree of exactness, the angles between the beams being larger.
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V. 10. Bunch Map.

Burinpixe: UNITED STATES 1920-1935.
6ts, 4 = Interest rate. o == Number of houses _ S1[g 6 == Profits.




Taking account of the fact that, m this case. variates ,i Al @i 4
appear to be the more important ones, one mayv, o
beam 31n the middle and z*whi hand puarts of <t i ﬁ:.',* W
sion coeflicients for 5 and 4 then become more certain, thoueh
that of & 1s small (small mehnation of imum}

For the other a priort caleulation (total non-farm residential
construction, 1920-1955), the bunch map (Graph IV, )1 less good:
here the regression coeflicient of 5 {the nomber of houses) iz found
to be both important and well determined if the two other varates,
the coefficients of which are found to be small, are disregarded.

The bunch map (Graph IV. 10) for the free caleunlation over ths
period shows, 1n 1ts fuml_ set (123456), a tendeney to explosion, but
nevertheless the variates 35 (construction cost), H (ruumber of houses)
and 6 (profits) are found to have well defined and jmportant
influences, especially 5. IFrom the " best” sub-sets (" bhest 7 from
the point of view of determinateness of regression coeflicients) - viz.,

(135), (143), (1343), (12345)—similar conclusions are to be drawn.




