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SWEDEN'S FINANCIAL'SOPHI TICATIDN IN THE
' 19TH CbNTURY AN APPRAIHAL

’ Douglas Fisher and Nalter N Thurma#
North Carolina. State University

1,0 - INTRODUCTION

_Among thé'EQEobé;h countries that operated on toe periphery
of the industrial rerlution;'sweden"stands out because of the
unusual speed with which she developed once the 1ndustrlalzzatlon
process took hold. Before the 1ndustrlal revolution, Sweden had
‘a distioguiehed‘record»as a European economic and po11t1o31 power -
Vaﬁd‘A soiid ecohomic base by the agricultural standard of the
fime,dbut somehow it Wae by—-passed in‘the first’iodustriai_reVOI-

ution‘(to 1850). Indeed, it has been claimed by Sandberg’(l???)ly

(mean1ng,that it had a growth rate significantly lower than. the
European average).1 By "relatively sophisticated” Sandberg means

}thaf compared to other countries at the same state of developp
R , ) _ B L
ment, Sweden '"had a strikingly larqe stock of human and institu-

The authors are Professor and Assistant Professor of Econom—
ics, respectlvely, .at North Carolina State Un1ver51ty, Rale1gh,
NC 27695. SR : :

. We are grafefdi to Lars Sandberg, Rlchard Tllly, the medbers'
of the Triangle Economic.History Workshop, andtwo referees for
the1r helpful - comments on ear11er drafts of th1s ‘paper.

lLars G. Sandberg, ”The Case of the 1mpover15hed Soph15t1—
cate: Human Capital and- Swedish Economic Growth before World War
I," Journal of Economic_History, 39 (March 197%9), -2285-41.-



tional capital."E
This conclusion is based on data on literacy levels, numbers -
of students attending schools and universities, the quality -
and quantity of scientific and technical research, infant mor-
- tailty rates and life expectancy figures, and the remarkable
size and efficiency of the modern financial system.

As a direct result, argues Sandberg, in thevsixty yeare'afteri'
1850, "Sweden had_the highest réte of growth of per cepita GNP‘
end tﬁe.secondlhigheet rate of growth ef tgtal‘GNPﬁ among theﬂ
developihg Eurqpean cqugtriee.k |

YAS.any sCholer:of the Swedish economy‘kngws,‘there exists . an

outstand1ng collectlon of numbers for the Swedish economy for the

5

 second half of the 19th century." - Drawn from the nat10na1 .Ancome

accounts, F;gure (1) illustrates the level of real_grossldomestic

vproguct for Sweden from 1861 to 1910.

: 5The Swedlsh aggregate ‘data for the’ last half of the 19th’f
Century are possibly the best available for any country in that
period. The national income accounts are complete on an annual.
basis and have been carefully built up from raw materials that
“are both very reliable and very detailed; the source used here is
the work of Olle Krantz and Carl-Axel Nilsson, Swedish National

Product; 1861 1970 (Lund, 1973), pp. 217. . The monetary data are'

§ygggg, Ph.DQ DiSsertatlon, University of Callforn1a (Los Ange-
~les, 1975), pp. 222. Not only are these statistics, too, built
up from 1nd1v1dual records for each year, but they enable a
’separatlon of the money stock into an M1 and an M2 series. This
detail, too, is rare before the 20th Century. For our purposes,.
perhaps the most important point about the data is that they
Cexist in long and parallel runs of annual observat1on5 that are

espec1a11y useful for emp1r1cal testlng. 'f>-.f-~ Ly
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Here it is apparent that growth was quite steédy over the 1861 to

1910 period and that it accelerated somewhat toward the end (itvf

was Jjust over 3 percent per year for the last twenty years of

this period). In this long upwérd stretch there are only six
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-yéars'<1eae 187S, 1877, 1878, 1887, and 1901) when real domestic"
’product decllned from the prev1ou5 year's level and‘only in the |
first of these ‘was the decllne in excesé df 2 percent. the years
aré‘marked“(ﬂi and shaded in FidurEf(;).d ‘The speed of Sweden s‘

development is not as»apparent.in‘Figureill);as&lt‘lsrln.Frgure’

li(E}yﬁwhfch-breaks’OUt the agricultural andfManufactuwiﬁgwcdm+«' s
poneﬁts‘ofﬁrea1~dcmesticaproduct,b‘” ‘~.:‘ R e e e R
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: “b1n general: the: extract1ve 1ndustr1es are 1nc1uded in: the
"agrlcultural“ ‘sector in this study.
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In thiévcase,ia roughly parallel growfh of the th sectors until
arouhd 1891 is interrupted by a spurt in the manufacturing com-
ponent éf real doméstic product that begins in 1888 and carries
the latter from a level of roughly a third of agriculture's con-
tribution (to RDP) to equality in just 13 years. This is an in-—
dustfial franéfofmation that truly éan be called é revolution, at
least as far as general numbers such as these can reveal. |
Inbtﬁis paper we are interested in something we will provis-
ionally call "financial sophistication," although in the final
analysis this turns out to be an elusive concept. A version of-
Séndberg's proposifion could be phrased as the notion that in
1850 something like "relatively excess financial capacity!
existed frém which the Swedish economy was able to make withdraw-
als, as it were, over the next sixty-odd years. Such a concept
vé;uld;bev1abelléd‘“financial sophistication" possiﬁly, but it
'WOuld ﬁot bé easy to grasp empirically. In any evént, the nofion

has not been unifofmly well-received in the literature.T

7In "Sweden in 1830 as an 'Impoverished Sophisticate': A
Comment," Journal of Economic_History, 42 (December 1982), pp.

?18-20, Charles P. Kindleberger takes a sharply critical view of
Sandberg's proposition. He says (p. 918), :

Designation of Sweden in 1850 as sophisticated raises a
question primarily because so many writers on the subject take
the view that the Swedish banking and credit system prior to
1850 was antiquated. ' -

oped, but this development was primarily related to the rapid
growth of the export industries. As evidence of this tradition,
Kindleberger cites Eli F. Heckscher in An_Economic History of

Sweden (Cambridge, 1934), pp. 308, who says (p. 247), .



b

>1Insteéd, iﬁ this paper we wili:exémine_financial sobhistfca¥i§n  f3
:by studying severai financial variables in a sefies 0f'tim§' :
'ééfiés tests that are consistent with the‘apprqach of*FEiedhah}‘,

financial deQelopment are based on (a) the behaviof of the‘
velocity of moﬁey, (b) the magnitude of the income 9135£i§ity:of
tHé demand for money, and (c) the existence of‘economies.qf sca1e  
in eqmmercial banking. | | |
In Section (2) we éétabiish»certain,institutidnal pbiﬁtsi'
ébout the development of the Swedish economy'betweénFIBSO_and
1916. Mdst.impdrtantly, we note an:especia1iy rabid growtﬁ 6f

banking in this period, with a rough coincidence between economic

..+ by and large, there was no such thing as a capital market;
hence the distribution of capital among various industries as
well as individual firms was more fitful and haphazard -than

was really necessary. Around the middle of the century, the-

influence of banks began to make itself felt, ... L

The,sourceé of capital to industry, indeed, were the private‘san.
@ngs of industrialists and foreign sources. (pp. 247-8): ‘ .

.+. the influx of foreign capital was one of the main pre=.
requisites for the expansion of the Swedish economy throughout -
practically the whole period ending with the outbreak of the
~First World War. . i . ‘

There are many other earlier writers,‘as Kindleberger notes,»ﬁho,
could be taken to agree with this. o ' '

- In defense of Sandberg we should point out that his notion

—— s . e s o s S e e S e i i S e B

lier, in which case Sweden's system would certainly 100k'é 1ot
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abang finahcial deVélbpmenf. At the samérﬁime, Qe wil} go ovef the
ii;éfatqre‘on the behavior of velocify in Sweden, empﬁaai;ing
work by‘Bordo aad Jonung on the determinants 0f’velocity.? It
Seemsjthat much Qf:this litérature actually treats-the role a%
tﬁé financial sector 1nbovera11 development as a ggggg; matter,
parhaps bést phrased as whether (or‘in what sense) Swedish
banking hight have beaﬁ a "leading sector" in Swadiah develdp-i
 ment. If this is a reasohable interpretation, then it has a ;ot
inucommoﬁ_with the moﬁetary—causaiity literature Qf recent yggrg;‘
fhaf is, the argument put forward is very much like the "money
matters" arguments advanced by monetarists and evaluated for
»nexample, by Granger -Sims causallty tests. 10 Nlth this analogy in
hand, Sectjon_(3) considers the results of Granger—causalltyﬂ
vtesté'inyquing'bankvassets, the money sﬁock; the price level,
faa1 incpme and'iavéstment for Sweden from 1860 to IéiO,

In Sectian (4) we turn tq questioné concérning thé-vafious
measures of financial developmént proposed for»SQedea. Affér,a
brief discussion, we Settle on one for illusfratiVe pQrposes:’a
fhis‘is the velocity of money transformed into what Qeiwij} Cali

i

i

9M1chael D. Bordo. and Lars Jonung, "The Long Run Behav10r of
the Income Velocity of Money in Five Advanced Countries; An.
Instltutlonal Approach," Econom1c Ingquiry, 19 (January 1981), pp.

'1%he tests are descrxbed in Clive W.J. Granger; ”Invéstl-
gating Causal Relations by Econometric Models and Cross— Spectral
Methods," Econometrlca, 37 (July 1969), pp. 424-38 and

Chr1stopher A. Sims, "Money, Income, and Causality," emggigag
Economlc Rev1ew, 62 (September 1972), pp. 540-52.



-‘a leéDElél_§QED1§§AEEEAQD_iDQ§5s alohg'the lines suggestéd;by7’
»Friedman and Schwartz.1l This measure is then subJected to a‘
Ibattery of Granger causality tests in order to evaluate the role

‘fof Sweden's financial sector in a‘more d1rec§ way than wasf L
*bﬁééible.ih Section (3) - thch*considered financiallinfluehce in 
cafsfrictly'"money matters“_context. Finally,:in Section (S)Q,'

recognizing that there are strong h1nts that the quant1ty of

_money is not an exogenously determ1ned varlable, we propoee and
test'a'simultaneous—equation model of the monetary secfor,’wlfh
theltwo equations being moneyusuooly and money'oemand;"Thel

‘ourooee.here iebto permit.an endogenous moneyketock and to.oinv

down as precisely as possible the value-of the_income elaeticity

of the demand for money. As we will argue, this elaeticity»is‘an.ff_5ﬂ-V*

‘.important measure of the state of the develoomEnt of,Sweden's:j“m

‘financial sector. But the 1nc1us1on of a money supply framework

”produces yet another f1nd1ng about Sweden' s f1nanc1a1 developmentgq

in the 19th century. ThlS 15 that there appear to be well
def1ned and s1gn1f1cant "econom1es of scalef in the Swedlehe'

Ibanklng‘lnduetry at th1e‘time.v

E.'I SWEDEN' S FINANCIAL DEVELOPMENT' A BRIEF REVIEW

By 1830, Sweden had 1n place a financial system ‘that.
»featured most of -the technology of modern banklng of that tlme,

although it was geographlcally concentrated and not very 1mpres-

D e et

“ YFriedman and Schwartz, Monetary Irends, pp. 145-33.
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sive when judged in per capita terms. As Ingemar Nygren pqts.;t,
... the Swedish commercial banking system pFior'to'theﬂmiqdle%
"of the nineteenth century was notable for solidity and prof-
itability, but it did lack liquidity. ... Deposits were
negligible. ... the 1850s were the first decade to feature |
banking inngvations and structural changes of significance for
the future.!® :
Indeed, tHe impression from. Nygren's detai led and well balanced 
discussion is that a sighificant contribution from bank develop-
‘ment 'is more obvious from the 1870s onward than'from’the'18505.
There is no suggestion of significant financial devélopmentvin
’TBSO;”butVat‘the_same time there is a distinct possibility'that,
“the ‘financial industry was a "leading sector" after 1870,_the -
period of most rapid growth.

In 1834, private banks (enskilda banks), aided by limited
liaﬁiiify, began to'issue currehcy and these issues grew,to'qa.e'

per cent of the»totalvnote issue by 1859 .13 The enskilda were -

iﬁhibited by.regulatidn of the interest rateé they'couldvcharge;
%urthermore, theirvdeposit business was small. In lébé the Qank
Reform Act established private banking on the joiﬁt stockvprin¥
'ciple>and perﬁitted bénks.éo lénd at‘mdrkeg interestifateé;".

. Banké} esbéﬁiaily thosé odtsidebStockholm, Quickly»branchéd a11 _

over the c0untry.v From this poiht‘bank éssets'ggt_gggiyg‘rbéev

European_Economic_History, 12 (Spring 1983), p. 45.

: 1:i.ars G._Sandberg, "Banking and ﬁconomln'ﬁrnwth in Sweden
before World War I," Journal_of Economic_History, 38 (September

1978), p. 661. o . . .



from 47.9 Kr in 1860>to 523.1 Kr in 1910. Indeed, as a pérceht:
'vqf‘natidnal income, they rose from 29.6 to 103.5 percéntfpvé;ithev
i L v

 same period (a figurevthat was 13 percentvin_IBSO); During

;éhis period Sweden also had a cénfral bank_(the‘Sverigééxﬁiksbénﬁ
‘was thar tered in 1656) that assumedlglender of last resdrtf}f“
%anétions in fhe»lB?Os. So, indeed, there was consideféb;e'f
fiﬁsfitutional developmentvduring this pefibd;_

| . A series of studies authred by‘Jonung.cbntains muéh_of}yhétv
;Qe,khgw about the d9ve10pment.qf'the.Swedish monetary sYSfeﬁ bé§éi,
Qéen_lééo and.i?lo.ﬁv,én impdrtant Ednsidefafioh_for oqf7wofkiisv
that from 1873 to 1910 Sweden was on the Gold‘Stahdard'énﬁgméin§j~
faihed,ité pbsﬁtidn ét an exchangé rate that rehéined ba5i¢§11;,
constant err‘the'entiEe‘peridd (£ = Kr18.16, % =>Kr3f73)?}€?£ t;,f
'EVEn'sb, as Jonung éxplainé,” the Swedish centfal baﬁk}énd’tdm-  

mertial banks were not rigorously tied to.gbld inflows and 5 ‘

PR

“Yypid., pp. 650-51.

o ——

Lars Jonung, Studies_in_the Monetary History of Sweden; .

"Money and Prices in Sweden, 1732-1972," Scandinavian_Journal of

" Economics, 78 (No. 1, 1976), pp. 40-58; "Sources of Growth in*theiw‘”

Swedish Money Stock, 1871-1971," Scandinavian_Journal_of_ Econom-—

...igg, 78 (No. 4, 1976), pp. 611-273 "The Long-Run Demand for, ..
- Money——A Wicksellian Approach," Scandinavian_Journal of Econom-— -

e o e o e e [ . ot e S - T S > e —

cal_Gold Standard, 1821-1931 (New York, 1984), pp. 361-99.

o — —— o —— —— —— > T o - —— — —— — ot o

. -l%ctually, Sweden, with Norway and Denmark, fdfmed the suc—
cessful Scandinavian Monetary Union over this period. N

, 1"Jonung,' "Swedish Experiénce undér the‘Classical Gold .
Standard," p. 376. - : S Sl : '
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outflows by reserve requirements, so the money supply was at
least partly able to react to internal pressures. From.fhe point
of view of this study, this finding suggests that the money stpck
should.not nééessarily be taken as exogenously determined,i
débEndingﬂbﬁ what factbrs influence the note issue and bank de-

‘posit éupply decisions and, of course, depending on private

L s e . ' . .18
decisions to use money in financial and commodity transactions.

Another important question addréssed in the.Swedish 11tera—
’fﬁfe éoﬁcérné the steady decline of the income velocity 0% mohey
‘au;ing'tgiéiperiod. As we shall argue below, this phenomenon is
ndt uﬁﬁégalvin less financially-developed countries, and thé |

Swedish éxheriénce in this respect compares rather remarkably

with‘that of the United States in the same period.19 The general

hypqthesié is

« «xs The downward trend in velocity is due to the process of
monetization. This process is made up of ... (1) the decline
of barter and payments in kind ... and (2) the rise of a

commercial banking system supplying the public with notes and

and Effects of Changes_in_the Stock_ of Money, 1875-1960 (New
York, 1965), pp. 380, the contributions to the money stock of the
currency-money ratio (C/M), the reserves-deposit ratio (R/D) and
the monetary base (generally defined to be bank reserves plus
currency in the hands of the public) are measured under the
assumption that these proximate "determinants" are uncorrelated
with each other. Over the 1871 to 1896 period, Jonung, in
"Sources of Growth in the Swedish Money Stock," finds that the
monetary base contributes slightly less than 50 percent to the
growth of the money stock while from 1897 to 1913 it has a much
closer relation to money growth. The two (presumably endogenous-—
ly determined) ratios provide the remainder of the effect.

1the United Kingdom in this period is clearly relatively
financially sophisticated. In the United Kingdom the velocity of
money rose very slightly over the same period. See Figure (3).



‘deposit fecilities.20

'rnThese changes are institutional in nature say Bordo and Janqng;eﬂ

Whobefudy‘tnenvelocity function in terms of a iarqe numberabff;rﬂ
'potenfial determinants.? 1In any case, what we wiil do-inf%neddri
»,remaihder of this paper is undertake a formal ceusaiaanaIYSis of
;the infldencevof"such etrdcturalvfactors, and‘account’for the_
dirett'(tausal) influence of money, bank assets, etc. on reaL

_ihdqme itself.  We are also interested in the value of the income

eiastitity of the demand for money, since high values here,Could_

vsuggest a lack of financial sophistication in that as a “Idxury“
B

.good,.money has not reached its potential (unsoph15t1cated)
Vdsers.. This is not an independent factor, of course, but 15 t1edt

*up w1th the behav1or of the financial sophlstlcatlon 1ndex. ;]

— o e e e e e e o i e e e e e e e

e%ordo and Jonung, "The Long-Run Behavior of the Income
Veloc1ty of Money," p. 98. In an earlier work, Lars Jonung in .
'”The Long-run Demand for Money," puts foward roughly the same

21F’rox1es suggested and used by Bordo and Jonung are _
. -the percentage of the labor force in nonagricul tural: act1v1t1es,
‘the currency-money (C/M) ratio and the ratio of nonbank financial
.assets to total financial assets. These also appear in Fr1edman
and Schwartz's Monetary_ Trends. A broader set of financial
var1ab1es is tested separately by Jonung in "Monetization and . the
v Behev1or of Velocity," over the 1875 - 1913 period.  Here C/M, ’
the ratio of cash payments to the total wages of farmhands,
labor's share in national income, and the ratio of urban popula-
tion to the total population produce significant coeff1c1ents in
a log llnear test of the ve10c1ty equat1on.
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", In the course of the preceding discussion several hybo£h9595
have emerged with'respect to the lines of causation in Swedén'é
rapid industrial development before 1914. So-called causal tests
clearly are not very powerful devices for uncovering causal links
because of their astructural nature (for one thing), but when
combined with other information developed by economic historians
they do provide information that has a bearing on some of the
existing disputes in the literature. Most importantly, as seen
belbw;_they can suggest areas into which one might look for a
.deepEr - structural - understanding of Qhat is driving the
system.

.To this point we have argued that financial dévelopment
seems strongest just at (and not noticeably before) the period of
- most rapid gro@th in real domestic product. Ohe can certainly
argue that the economic "climate" was right for a brbad aﬁd
-sustained take-off - aﬁd it clearly was, given the results — butv
a formai causal analysis, being sensitive to non-obvious leads'
and lags, seems befter than leaving the financial hypbthesis.in
such an imprecise position. The method used here is the Granger—

causélity test as applied to the following regression equation.Ee

e%ee Granger, "Investigating Causal Relationships." An
F-test is applied to the ratio of the sum of squared residuals
from Equation (1) compared to the sum of squared re51duals from
the same regression, with each 61 restricted to zero.
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= _ N n
1) | Yy T + E B.yt .+ .E—S.gt_i+ e,
In this setup, x will be said to cause y if the & coeffiéigﬁts:
a?é.étatistically significant as a group. 'SignifiCance hefe'is 
judged by an F-test, carried out at a 5 percent level of sié;}
_ﬁificénce. | | |

The place to begin this discussion is with the traditional -
money-neutrality test, conditioned immediately by our intefést inh;
the dévelopment of the Swédisﬁ‘banking‘system. That i;,_the f |
fiﬁst ehpirical excursion here is relafed to the causation a@oné

%ihanéial assets, real income, and the price ievé} but wifh'fhé
emphasis on the role of the financial aésets. These_reSqlﬁs';rev
rgborted in Table (1). The variables here are bank‘assetévaﬁd i
Eroad and narrow money (M2 and Ml),_and the potential ijeéts'of
. their influence are real domestic product (RDP) aﬁd'ité deflator
(é).ESINote‘that‘the tests in the table are expresSed.in péirS'
with,direct:causation.gppearing first and "reverse"_causatiqn
appeéring immediatély belqw; note} also, that all variables éfe
in.logs and that fhe real and.fihancial variables afe ;n per
gggizg'terﬁs. Finally, note that an astérisk indicateévrejection

at a5 per cent level of significance (i.g., it indicates that

Il

o e e e D e e e e e e s e o  — —

o —— o o ——
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Granger-causality is established).
TABLE 1
MONEY AND REAL ACTIVITY IN SWEDEN
1871 —-1910 :

Levels of Slgnlflcance (p— values)
for lags of. : i

1 2 3 4
1. Bank assets causing RDP .74 .92 .48 15
~RDP causing bank assets .0001#% .O1#* LO1* .05%*
2. Ml causing RDP .83 .85 .95 .86
" RDP causing M1 .07 .003#* .003%  .002%
3. M2 causing RDP .50 .68 .40 . .13
RDP Caqsingvma : .00001% ,002#* .002* .01%
4 M1 cau51ng prices .06 . 004 % .06 .02%
Prices causing M1 .0003% -.00001% ,0002% .0001%
S. M2 causing prices .68 .03% .19 .20
Prices causing M2 .92 .09 .48 .96

* Significant results (at .05 level).

e e s o 2 e e e e e s S e S i O e i S o S o S o S o B S i e G S S o o o S o -~ — it o T T —— S T o o

The results in Table (1) strongly suggest that both bank assets
and money, the latter defined as broad money (M2) aor narraow money
(M1), are Granger-caused by real income in‘this period and not

the converse (a separate set of results, not shown, for 1861 -

" 24

1910 are very similar in this respect). Similafly, both

eﬁn the tables that follow, generally only results for 1871
to 1910 are presented. In every case where it was possible, the
tests were extended back to 1861. There were only rare cases
where this made any difference and those cases are reported
either in the tables or in the footnotes. We present the 1871
results solely for consistency of display.
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7,meaeures of money Granger cause the pr1ce level._ These are

typlcal results'1n’the causality 11terature, ‘and they do not

implynany special . causal roievfor'fne financ;al sector asnaffz_frl':"°”“”
;leeder in-economic deyelopment; | B .
There is an important exoeption in Table (1),ofnough;}end:fj
‘vfbat'isythe etrong reeultdinvthe eecond'pert ofVline f#f”fOr Mi;
'bd%‘whgt is Often eailed “reyerse’Caoeainn"‘betweenibrftee’and 'fn 'yﬁ;w
money._ This result;’wnitb shows fhet prices'glgo drive money”isf
’p0551b1y related to Sweden 3 fallure to play by the rules of the ofe
};nternatlonal gold standard.  In turn, 1t suggests that the gbe
'éwedish'money‘etoEk might be Endogenous. Another sharp d1f— -

vference between the two measures of money w111 be eeen 1n a‘v

moment when we look at a f1nanc1a1 soph15t1cat1on 1ndex con—. <

.';structed partly from the money stock measures.

»vTable (1), then, does not suggest that the f1nanc1al sectordv;
dwas a 1ead1ng sector. Accord1ng to the f1rst teet reborted 'hé'
1;deed, there 1evno dlrect link to real domest1C‘product.Qer |
fggglgg. 'Convereely; as>suggested above, it appears to be rapid
real growth that pulled along the bank1ng syetem and the money
_supplyfv wnlle this 15 certalnly 1nterest1ng,=1t is not‘remark—f
ebie; HoweVer; the p0551b111ty does exlst that the links are
iesebdirect;-as many writers have suggested,>and that the 1n-'
fluence of money is on.cap1ta1 formatlon (that 1s, on real
domest1c lggg§§mgg§) and then from. 1nvestment to real 1ncome
w(e}ong w1th a“host of other 1nf1uenCes). To see_;f»th1s_;sytbe7

“',gaee fornSweden, we looked at causal links'(taken7eing1y)vbefweén‘_ :
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(RDI) and then between investment and real income. Again, all
variables are measured as natural logarithms. The results are in

Table (2).

TABLE 2

MONEY, INVESTMENT AND REAL INCOME
IN SWEDEN

1871 - 1910

Levels of Significance (p-values) for

Lags of
1 2 3 4

i. Bank assets causing RDI .08 .0002% L0l .05%
M1 .causing RDI .00001#% .00001% .001#% . 0001
M2 causing RDI .O4x .002%* .06 .10

2. RDI causing bank assets .79 .91 .69 .16
RDI causing M1 .002* .08 .99 .80
RDI causing M2 .77 .84 .70 .17

3. RDI causing RDP .08 .32 .51 .69
RDP causing RDI .02# .02%* .O4% .04

In this case, in the first set of fesults, there appears to
be a strong causal line running from financial entities to
iﬁvestment (the signs here are positive in thE‘underlying—fegres—
sions). Investment, in turn, in Set (3) appears to be
Granger~caused by real income (and possibly the converse). It
appears, then, that the Swedish financial system actually did
play a role in stimulating Swedish investment during the in-

dustrial revolution. It also seems that Swedish investment
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sdending was impdrtant to Swedishvgrowth dutjthatithe causei link

between bank aseete and real income was-domidated'by the very( |
strong demands of economic_gfowth dn the financialﬂsyetem_(by'a

ﬁiﬁd of reverse causation). On net, these Granger—-causality

tests provide little support for the leading-sector h¢P°?héEi?- o

4. SNEDEN S_FINANCIAL SOPHISTICATIDN FURTHER EXPLDRATIONS

This section will consider how the behavior of Velocityie )
transformed into a "financial SOphiSticationvindex? - might bdthc
cause and be caused by the ‘variables at hand. What Friedhen‘ehd
Schwéftz dd~is'tekeﬁthe velocifyeseries of eadh cduntry; invertd
it, and then-mdltiply the result by 52. eThis‘indeQ then giveel
fhevhumber df‘weeksvof natidnel income that éhe cuffent mone9
efdek:will finapce. Velocity itself has reasdnable Eredentie}s
as a measufe of‘financial’deVelopment,_sinte-high‘veiocities'

e might suggest inadequate stocks of money relative éoesbendfhdga
indeed, id the early stages of development when finahcﬁelimefketswf.
present few liquid_alterhatiVee to money; it eeeme reasdnable to
eﬁploy velocity in this capacity, at.leaet as a firsﬁ apprdxiheel'
tion. In later stages of development, howeyer, when financiai
intermediaries eome on stream (wifh money'substitdtes),vthie
1nterpretat1on is not.cred1b1e. Indeed vin the‘latef experiences.

’vofuthe developed countrxes, veloc1ty often tends to rlse as money“’
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'?éubstitutes are deveioped; it did so in Sweden.® But fqrrthe
hré}i?lqvSwedishbdata for which velocity~is declining steadily,
-we Cén possibly heglect-thé influence of intermediariés and ff’»'
éb; fhe decliné of Qelbcity/rise of the finahtial sdphisticatidn
iﬁﬁéx can be ihterpreﬁéd as we do,%‘ | | o
In Figure (3) tHe three countries (the Unitéd‘Statés,bfﬁé
United Kingdom, ana Sweden) - are compared in terms.of the fiﬁé%—
;ciéi'sophistication index just described. Here Sweden and the
'»EUnited Sfateé appeaf to have had commonbexperiencés over tﬁe

béridd, while the U.K. index fluctuates around a constant level.

-+ For comparability, the money stock here is M2 in all tases;

pp.228-23, argue that the period of declining velocity is the
result of the monetization process, whereas the period of the
rising velocity is the result of increasing financial sophistica-
tion. "Financial Sophistication" in this case is defined as both
the emergence of a large number of substitutes for money and the
development. of various methods of economizing on money.balances.
We are, of course, suggesting that monetization itself .brings.
financial sophistication and, in any case, are studying only the
period of declining velocity. : : Loy

s ?bf course, there are other forms of money, ranging from =
the 'sublime (commercial bills) to the ridiculous (reindeer
skins). The former are certainly in increasing use in this .
period, although in the absence of really good figures on their
volume, it is not possible to offer more than the conjecture that
‘they did not influence the demand for money sufficiently to
disrupt our proposition. ’ ' '
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What Friedman and Schwartz say about the United States in the
1870s (compared with the United Kingdom) is

The United States, by contrast,:though'wealthlef and more:
populous, was still financially backward, conducting its-
international trade largely in sterling. Nearly three- quart— L
‘ers of the population was classified as residing in rural S S
areas, and half of the working force (male and female) was Ll
still in agriculture. ... These differences meant a.much
higher demand for money relative_to 1ncome by Unlted Klngdom
than by United States r951dents.2 -

e7Fr1edman and Schwartz, Ugnet@[x Iﬁﬁndg, p. 146.
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ﬁubstitutes are deveioped; it did so in Swedén.ES But fqr‘the
pre-1914 SQedish data for which velocity is declining steadily,
we can pdssibiyvheglect the influence of intermediaries and if
Vsﬁ;'the decliné of velocitY/rise of thé financial sophistiéat;on
ihﬂék can be ihterpretéd aé we dq.%v, | °
In Figure (3) the three countries (the United States, the
fUnited Kingdom,'and Sweden) are compared .in terhs of the f&nén~
‘cial sophistication index just described. Here éweden_ahd th;
éUnited Statés appear to have had common experiences éver‘fhe
:period, while the U.K. index fluctuates around a cqnsfant level.

‘For comparability, the money stock here is M2 in all cases.

and Jonung, The Long-run_ Behavior of the Velocity of Circulation,
pp.22-23, argue that the period of declining velocity is the-
result of the. monetization process, whereas: the period of the .
rising velocity is the result of increasing financial sophistica-
tion. "Financial Sophistication" in this case is defined as both
the emergence of a large number of substitutes for money and the
development .of various methods of economizing on money balances.
We are, of course, suggesting that monetization itself brings.
financialﬂsophisticatioh and, in any case; are studying only the
period of declining velocity. -

-,gﬁf course, there are other forms of money, ranging from
the sublime (commercial bills) to the ridiculous (reindeer
skins). The former are certainly in increasing use in this
period, although in the absence of really good figures on their

volume, it is not possible to offer more than the conjecture that -

they did not influence the demand for money sufficiently to
disrupt our proposition. S -
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What Friedman and Schwartz say about the United Statesbinathe

18705 (compared with the United K1ngdom) is

The United States, by contrast though wealthier and more ‘
. populous, was still financially backward,-conductlng its! :
international trade largely in sterling. Nearly three- quart—

ers of the population was classified as residing

in rural

areas, and half of the working force (male and female) was
still in agriculture. ... These differences meant a much

higher demand for money relative to 1ncome by Unlted Klngdom

- than by United States res1dents.

v ?kriedhah and Schwartz, UQgggggx_I;eﬂdﬁ, p. 1&6.f
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Indeed, say Friedman and Schwartz, much of the change to a
sophisticated economy occurred between 1870 and 1906. In any.
Ease,_as Figure (3) makes clear, Sweden's experience paralleis
Ehaé of the United‘States as judged by the financial sophiéticé—
tion index. And, as we saw in Figure (2), ih 18735, indeed the
value of Swedish agricultural output in gross.doméstic prqdu;t
Qaé four times that of its induétrial output (the th were dead
even in 1903).. Needless to Say,.a significant majority of her
workers also were in the agricultufal sector. |

... The main issue in this section conéerns the determinants of
the Swedish financial sophistication index itself - of velocity,
that is to say - during the period of her industrialization. It
is not hard to find Suggestions for the. determinants of velocity
in the literature. The most obvious is bank assets per_capita

which could suggest, given the demand for bank services, a supply

. J
influence on Sweden's financial sophistication. Interest rates

are also often mentioned as determinants of velbcity, since a
fall in fhe nominal interest rate (as occurred in this period)
would, othervthings being equal, increaseAmoney holding, decrease
vvelocity, and, accordingly, increase the financial sophistication
index.. Then, too, there are nonfinancial influences. Bordo and

Jonung and, separately, Jonung,aB for example, mention the rise.

aeBordo and Jonung, "The Long Run Behavior of the Income
Velocity of Money"; Bordo and Jonung, The Long-run Behavior of

the Velocity of Circulation; Jonung, "Monetization and the

n o e e e e ot s s e e TS D T

Behavior of Velocity"; and Jonung, "Swedish Experience under the
Classical Gold Standard.” :
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raf_ineuetry and commerce and of urbanizatidn‘and use the cur¥j
rehey/money ratio, iabor'e share of GNP; the ratio of urbanurjﬁ
pobulation to total. population, the percent of the laeor‘forceiiﬁv
.ﬁon*agriculturalvactivities,'aﬁd the number of inhabitant9 per'
Hbaﬁk offiee‘amang other "institutional" variables. %hese yari;‘
.ablee eeeﬁ reasonable, certainly, in view of what we‘repbrfed'in
F1gure (E). Net‘all of these are available in time seriee, e%
’vcourse, but many of these potential infiuences are»consiqered:inu
- our eausal tests. |
Table (3), then, groupe‘the‘variables proposed into peﬁenfial
money—demand, financial structure, and industrial sector cateeor;
ies. The theme of the table is that of 10cat1ng the factors that
are the determlnants of f1nanc1a1 sophistication in Sweden and
~in” the last column, of 1dent1fy1ng those finanCial_or'reai enf,.
kifies_that are themselves influeneed by the-financial séph—.
”_istication'index; The table contains the p- values obta1ned froﬁe
the Granger—causallty tests, and we’ have marked with an asterlsk
those that imply 51gn1f1cant causation. Note that the measure of
rfznanc1a1 sophxst;cat;on uses-ME; not M1, since the'literature-
-suggests that it is the banking.aector as a whole that ige{.yf
-invelved and not just its demand‘deposit and nqte—creafind

act1v1t1es.m 'Note also that the rare instances of reverse

e%n any event, the same tests were run using Mi. There are .
some differences, with interest rates affecting the M1l version of.'
the financial sophistication index, and with the industrial ' .
structure varlables not prov1d1ng any effect in that case. : g,
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‘ables listed.on the left - are indicated in the last column of
the table.
TABLE 3
»CAUSAL.INFLUENCES ON SWEDISH FINANCIAL SOPHISTICATION
’ 1871 - 1910
Cauéal Agent p—-Value for Lags of Sign Reverse
S ’ 1 2 3 4 c Causation
Demand Factors
1. Interest Rate-short .04 % .06 .06 .12 + "No
2. Interest Rate—long .33 .36 49 .61 . -No
3. Interest Rate-Consol .41 .03%* .03% .05 . No
4. Real Income per Cap. .002% .01%  ,O1% .01 % .- No:
S. Currency/M2 (C/M) - .38 .73 .37 .e2 e Yes
Financial Structure
6. Bank Assets per Cap. .01 .06 .14 14 + No-
7. Real Money per Cap. .002% .01 01 .01% . Yes
8. Reserwves/Deposits(R/D).0O1# .19 .29 .20 - No-
9. Bank Offices per Cap. .é& .93 .87 .99 e No
10. High=Powered Mon (H) .22 .85 .97 .29 .ee Yes
Industrial Structure
11, Manufacturing/RDP . 002* .07 .19 .32 + No
12. Ag/Mfg in RDP L01% .10 .26 44 - No
13. Nonag Employ percent .01% .34 .56 .71 + No
*Significant results (at .05 level).

In these results there appears to be a mixture of struc-

fural; demand and financial supply influences on Sweden's finén—

cial sophiéticationvindex. Generally, financial sophistication

does nof affect‘any of the real variables in the syétem (see the

last column in Table (3)), so that seems to dispose of thekbbs—

usibility that the fihancial system was a fcausally) leading
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sector. At the same time, variables from each of fhe‘érbitfary“’
. cateeries, demand, financial structure, and indusffial étrdcf@ré
factors, are.shawn to Granger—cause'the financiai'sophistiqq@ibn
index. Cleariy, velocity in Sweden'isbdfivenvby market aﬁd,~
structural factorsr(andvby real and fihantial.fa;tgrs); Thié is
what the hiétorical litérature descfibed above claims,,althouéh
our tests provide an empirical corroboration. Note that of £he
three "proximate" determinants of money (C/M, H, and R/D), on}y
R/D has an influence on financial sophistication, while causétion
runs the other way for H and C/M. This implies that the mone}ary
determinants approach is in?alid for_Sweden;'it‘may also imply
that Sweden's money stock is endogenously.determined‘asksuggested
gbqyé. In sum it:appears that in'a very broad sense the'domgstic
economy drove Sweden's financial sector for the most part, wifh
fhE'bénking sector showing én influence primarily on other finan-

4

cial variables rather than on real variables. )

5.0 __FINANCIAL_ SOPHISTICATION_AND_THE DEMAND AND_SUPPLY DF MONEY

InAthe quotatian above from Friedman'and.Schwartz, reference
was made to the demand for money. They point out that the(in&qme
elasticity of money demand is higher in the United Stateé»thah,in
thé United Kingdom‘in this. period and that, indeed, in the,Unjted
States its income elasticity is siénificantly greater fh;nvuhity
}even'whén édjusted for the increase in financial sophisticétion
in the United States); If so, then money (M2 in their cése) is a

i

luxury good in this period and this can be taken as further
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‘indirect evidence of a relative lack of financial sophistication
in the United States. The same argumént'cah be advanced for
Swéden, of course, and so this section will look into questions
concerning the income-elasticity of the demand for money. Aé wé
Wiil see, though, econometric considerations force us to estimate
the demand for money.in a simultanecus—-equations framework. This
is thefrésult of the fact that the money stock is evidently
endogeﬁé@sly determined in Sweden (as we have already.argued at
several poihts in this study). But, as we shall demonstrate,
there is additional information on financial sophistication to be
gleaned from the money supply function.

Single—-equation estimates of a standard log-linear demand
for monéy;function tend to support the idea of a lack of finan-—-

cial sophistication in this period, as revealed by the followihg'

results for 1871 - 1910.%
ML, = a + 4535 ML, + 742 vy, - S5.927 i, RS = .99%
(5.12) (4.71) (5.57) DW = 1.974
MEt = a + .930 M2 .+ .167 y .+ .898 1, R o= .990
(15.96) (1.27) (.97) DW = 1.772
The numbers in‘pafénthéseh are L-values. lHere the interest rate

is the Bank of Sweden's discount rate (the only short-term rate
available) and the long-run income elasticities for the two

measures of money are 1.597 for M1 and 2.400 for M2. These

3oThe variables are narrow (M1) and broad (M2) money and are
measured in log real per capita form. The Cochrane-Orcutt

adjustment was employed to deal with serial caorrelation in the
residuals. '
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HAlﬁumbers compére favorably with those produced by Friedmah and:v
>ﬁ Schwaftz for the United States (for M2, the elasticity is hotfas
‘high); o
| The fesults just giyén‘are suggestive, of éodrse, but ha?e_

two major problems. Most,oﬁviously, perhaps,vthe result fdf‘ﬁa :
b_ié poorly determined with only the lagged depéndent‘variabiei »H | v‘:'ff
being significaht; this difficulty continues to trouble 6Qr
experiments in the remaindér of this section and so most of dgr
feported results refer to Ml. ‘The sécond‘problem is that the
eVidence of simultaneity that we discussed earlier is ﬁot dealt
‘with by tﬁese OLS-single équatiohzmode}s. At tHE’léast, a tw?+H
stage least squares approach should be adopted;‘and'possibly‘one
hight need to take a systems approach (of money demand and money:
- supply simultaneously determined) to deal with the endogenéity':
‘prbblem. We will do both of these things in waét follpws;
‘alth0ugh the two—-stage esﬁimates areAsufficient to tell fﬁé
story. ‘ | | |

| Our discussion s0 far;indicates thatvthe mqhey stock inb_u
Sweden waé an outcome df an‘eqqi1ibrium defefmined gigggﬁ Qwaaen. |
That-is, the Swedish money supply isbpartly endogenously‘qetééff
minéd although, of course, subject to exqgehoﬁs factors from both-
ﬁétiohal'and interhational markets. Thus,'fof_exémple, an |
increase inrinéomé would tend to ianease the demand for-mpneQ
. Which, in turn, bids up fhe price of monetary services and,
ultimatély, leads to an increase in the money stqck; This liﬁe

is suggested by the Granger4causality'teét, which suggests (a)
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that Lhe real wector ol Lhe ceonomy eqguebabr albess rndependent | y of
thg‘mqnexary sector and (b) that the money stock and interest
fatesmare basically the outcome of thé equilibration of the. ..
dgmand and. supply:of monetary services.31 This, tﬁen, SQggestS
the appropriateness .of a model of money demand and supply in.
wh}ch the_quéntity of money and Swedish intereét_rates,are~the
endogenous variables. |

- Let us follow Benjamin Klein in constructing such a mode:l.SE
Suppose, . first, that the banking system is competitive. By this
we mean that both lhe commercial banks and the Riksbank behave
competitively (in their money supply behavior), by which-asser-
to bear thé marginal costsvof maintaining their deposits.  This
wisﬁclearly accéptable for the private banks, but whether. currency
$§§§$§UQplLed on tﬁat principle; particQIarly‘after_the;Riksbank
Jéﬁssu@édwxotal contrbl of the note issue (aftér 19035,’15 cer—-
gaimlyﬂdebatable. It is also essentially moot in this study,
5incelthe sample ends in 1910.

- The demand for real money balancés, as before, is assumed to

be a function of the nominal interest rate and real income,%"

converse.

3%enjamin Klein, ”Competiti&e Intrest Payments on Bank
Deposits and the Long-Run Demand for. Money," American_Economic
Review, 64 (December 1974), pp. 231-49.

3%&&' wi.i-l A% GBI t,‘h.'-nt, both the demand  and supply fuﬂ("vtiC)Hﬁ
used here are stable over the 1871 - 1910 period.
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The suppiy of money, though, is not a function of the samé¢i
_vériables'(at least directly) because of the need to mode13 Lc“

'"Etechhical factors'in money.supp1y. In particular, as in thé

theory of the (banking) firm, we will assume that aﬂhigherirgar

quantity of money will be supplied only'in expeétation of a .

higher marginal profit-in fhé bankinérihdustfy. ‘To make this
notion precise requires a specification of the price of money
services that is relevant both to suppliers and demanders and is

thereby-capablé of equilibrating the market for thé services ofﬁ

banks.

Consider, first,'the rental,price.of'money faced by the.

representative consumer. Let us assume that the consumer can

hold wéaith ithw0 forms: as (narrow) money or as an éséet,that

generateé no flo@vof monetary services. .Thébiatter asset pays § 
;ohiﬁal rate of interest of i? ‘Assumingbthat_ﬁo iht?rést is paid
on»cufrency but that intereét is paid on depcsitélat?ﬁﬁe'faﬁe D

the averagevréturn to holding MOney'is,thEnv(D/M)rn, where D is

'deposits, C is currehty, and M=C+D isnmoney. The’Oppbrtdhity

cost of holding money, then, is Py = i - (D/M)y. This is the

proper measure of the rental gricé of.monex. It'islfhé-ptice

°

attached to the flow of monetary services and it is What,weJ@buld'

!

put into the.foilowingvdemand for money function.

3 | My = TGy, Py
Above we said that because of our assumption of competition

'6hé holder of one krona in deposits must pay the actua1 mafginaI‘
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c0§t=qprﬁoducing that’deposit. The marginal.costy we may ° »
suprSEWJis»the=oppoftunity cost of holding reserves against the-
deposit,;‘ﬁssume, then, that the bank holds the gquantity MRD
(kronor5 for each additional krona of deposits (MRD beinguthéi'

marginal. reserves to deposits ratio). Let us also assume that

théﬂbankJS'marginal investment opportunity cost is represented. by
“the~same rnominal interest rate 1. Then the harginalvcost¢t0-fhe.
bank: of prowviding a deposit is [(MRD)*(i)1 per time period;p
~Equating. the deposit holder's cost to the marginal cost of
producing’ a ‘deposit: yields ‘the equation [i - T ='(MRD)*(i¢1””

whichﬂiswfhe same thing,as

(Q) | ' . p = i(1 - MRD)

competitive financial system, because of the obvious dependence

of MRD on the size of the money supply (since M = C + D).

Increasing costs of providing banking services enter into

this framework as increases in MRD, the marginal reserves-to-
deposit ratio. In particular, it is possible that as banks

expand into new locations, they make themselves less liquid and
that this induces them to hold more reserves per deposited krona.
MRD would then be increasing in M (2 C + D). Conversély, econom-

ies_of_scale in banking would be refiected in an MRD that de-

clines with M. In either case - that is, whether one has in—
creasing or deCreasing costs — the actual quantity of money

supplied is not predetermined and depends on where we land along
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the supp1y curve. That, of course, debends 6n money demand as
- well. In general thét is to say both M and rp are deter@ined'
simulfaneously by the supply function just given and the ﬁémaﬁd
?Or»mbney. | | | -

VTD put the modelvinto empirical terms, we must.nqw étate’
which vériébles aré equilibrating in the Swedish money market: and
which-might be fixed by foreign marketé. For interest rates, we
do have a series on the returnvon deposits (ry) in Sweden. In
terms of the discussion just undertaken, this rate is taken té be
the endogenously—determined rate. In thisvcase equilibrium in
the Swedish money market can be describéd by the suppiy function
(Equation (4)5 and the conventional honey¥demand function pro-
vided in Equation (3). We will now proceed to estimate this
ﬁodel; |

5.1. ESTIMATES

Friedman and Schwartz have argued that thérevis‘a Close
- |

integration of the American and British capifal_ma%kefs during
this period.“ It seems likely to us that in the sé;ond haifvgf
fhe 19th century, the Swedish capital market‘mighf‘also'héve
fshared ih the international capital pool and sb‘weywill,'here,
extend that hYthhesis'to inciude the Swedish capifal markétkk
The way we will implement this is to take as the opportunity cost

df[Swedish funds (i) the U.S. corporate bond rate, .as published

7
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by Friedmap,énqysthwaqtz.ﬁ This will turn‘out?to be a usefui,
:squﬁegy:}n an gmp}rical sense in what follows. = For thewddmasti:_'
Fa;e, theAneturn onvdepogits, we will use thevbnly 5hontjférm
ra?ejcgrrgntlx ayai;ablé to us, the Bank of Sweden discount.rate...
Note again that our definition of money is an Ml measure and
{apggmeiisbreé} domestic proquct.

Let us.return.to the demand function in Equation (3)-and-..

lingarize as follows.

R T S P L TR P A

Here mDt 15 per caplta real money, Py is the rental prlce of
money deflned above, yy is Qgg_géglgé real domestlc product and

e, is a random error. Substituting in the defintion of % yields

the final estimating equatioh for money demand.

Ry toe

- . _ (Db
(9) mpy = Rg Ryl T () ¢Tpy ]

Dt

where (D/M)t is the deposit-to-money ratio and it‘is the U.S.f'
corporate bond rate. The real money and real income measures in

Equation'(ﬁ) are taken ‘to be 1n per caglta terms.

Qf_tbg_yglgglzx-gf_legulétign, p. 792 and ‘Jonung, ”Swedlsh
Experlence under. the Classical Gold Standard," suggest using the
British bond rate to measure the opportunity cost for holding
money . Ne did, but the results were not as well determined as
with the U. S corporate bond rate. We note, in view of our woark" .
both“above and below,. that Bordo and Jonung are pessimistic about
the possibility of apply1ng the Klein model to the 8wed1sh data

for this period. ..



‘ .fable (Q)Vrepqrts‘a two—Stage leést sduareéiéstiﬁéfé.éfg?i5 e
‘f{éﬁuationA(S).:“As notéd, the two stage least squares approacﬂ wésyﬁ
*frequ1red because of: the need to. treat mDt and rt as endogenoﬁs.

gvvar1ab1es.-11n add1t1on, the table llsts two autoregresszve (AR)'

#défficients;’this proved to be necéssary‘becauseﬂof.the-pattern"
o : , A - . i |
“of.serial correlation in the residuals (e, ) in Equation (5).  Be-:

3

’ééuse'of the AR terms, the method of estimation empioyed is ¢

ponlinear two- stage least squares. »The instrumgnts used in:thé,.g
'Tablel(Q) estimates are i, y, the agficpltdr31 ah8'manufadtufing
components. of vy, two lags of the preCedingvvariébles;,aﬁd-twaw
 iaQS of rn and m. The fit of the model ié‘quite good, withﬁ@:..n

and the AR coeff1c1ents part1cu1ar1y well determ1ned36

talned hypothesis of simul taneously determined r, and m. Is“
there evidence that rjyis endogenous in the demand for money?
The evidence comes from a Wu-—-Hausman test of the predetermined-
ness of r) in (5)." See De-Min Wu, "Alternative Tests of Indepen-
dence between Stochastic Regressors and Disturbances," Economet-
rica, 41 (July 1973), pp. 733-50 and J.A. Hausman, "Specification
Tests in Econometrics," Econometrica, 46 (November 1978), pp.
1251-71 . The Wu—-Hausman test compares (nonlinear) 0OLS est1mates
of (35) with the (nonlinear) 2SLS estimates. Under the null
hypothesis of a predetermined interest rate, both OLS and 2SLS
are consistent and their difference should be small. If their
difference is significantly different from zero, then the Wu-
Hausman test rejects the null hypothesis. The Wu-Hausman statis-
tic, which is asymptotically standard normal under the null '
hypothesis, takes the value 6.082 for the specification reported
in Table (5), thus rejecting the predeterminedness of rn..
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TABLE 4

_NONLINEAR 2SLS ESTIMATES OF SWEDISH MONEY DEMAND

U . ASYMPTOTIC.
PARAMETER  ESTIMATE STANDARD ERROR
f 3.911 10.101 B
. . 6y -3.270 1.630
' E Ba .110 .019
AR1 1.161 . 150
AR2 -.435 .147

s The 1ntere t elast1c1tx of money demand 1s,thatmwithitegpggt

to Py, -the rental rate of money. That.eLasticity,“calculateq_@t

the sample means, is —.169.37

demand for money from Table (4), evaluatgdvat the sample means,
is 1.055. It is significantly positive-but is not significantly
diffefernt from unity. M1, -at leasf, is not a luxury good in:
Sweden at this time and this -aspect of a lack of financial -

sophistication is not supported here.

5 2. MONEY_ SUPPLY_ AND ECONOMIES OF _SCALE -

juéxéléo haVé‘aﬁ iﬂfefeét in the supply functlon that we.‘

derlved above ‘since- 1t may have some bearlng ‘on the toplc of‘

37The meanrevaluated elasticity with respect to i from Table.
(4) is -.331. Holding i constant, the elasticity ‘with respect to
the return on demand dep051t5,_rD, +162.  Both signs are the
expected ones: an increase in fore;gn interest rates increases
the opportunity,costs of holding Swedish bank deposits and: 5,
(thereby) reduces the demand for money; an increase in domestic
interest rates increases the demand for domestic deposits.



o negat1ve value of 81.' Us1ng the same def1n1t1ons of i, m, and i

|

f1nanc1al soph1st1cat1on. Indeed, a olausible notion of“fininf

c1a1 sophlstlcatlon has to do w1th how the margxnal cost of
*fbanklng services changes with changes in the quantlty of - money; B
f_Decreasxng marg1na1 costs would imply yet-to-be-— exploxted econon— ;,jnfifn
155 of scale and f1nanc1al unsoph1st1cat10n in this sense, whlle »
. 1ncreas1ng costs would suggest a banklng system w1thout this 5;5“:;-'nf" n
potentlal. S - o c b‘lni . 'bf;f?; ’
| -The supply equat1on which we have. postulated appears as .o |
Equat;on (3) above; it is a functlon of the marglnalvreserves—tp?'
depésitsgratio (MRD) and the oppoftunity cost (i;) of fund55£b
the banks. Let us aséqme that MRD is a linear funotion:of?néélb

MRDt = 80“+ 61mt

,If‘we'substitute this'into Equation (45, we then have our final-
_estimating equation for money supply.

-(é) : S rDt‘='1t(1 - 60 - Simt) + Uy

Incfeééing costs in banking then would be represented‘by.a'

>~poéitive péramefer,sl, while decreasing oosts‘would appeaf?aéﬁa

 as 1n the money demand est1mates, Table (5) presents the es—'i~f.f
ntlmates of>Equat1on'(6). As in the case of the. money demand 'Jn:nu'fno;;f
ofunco}on, there is an AR(E) structure to the res1duals from e |
',Equat1on (6).v Thentwo AR parameters, along w1th the structural

i

fparameters in (6),,are‘égain estimated w1th nonlxnear BSQS.b Ihe
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instnumehtSjemplﬁyed to deal with ‘the endogeneityﬂqf mtkaké‘bhe
\.saﬁeiashthose'used in the demand estimates: i, y, the agricul-

tUrélﬁand'manwfacturing components of y,; two lags of the:precedF

ing variables, and two lags of rp and m. - =
W .. . TABLE S
" 7. NONLINEAR 25LS ESTIMATES OF MONEY. SUPPLY
e o : ASYMPTOTIC
PARAMETER ESTIMATE STANDARD ERROR
5, 3445 .1382 )
8, -.0124 .0033
1.0437 .1391
-.4607 . . .1394

The most 1mportant result from Table (3) . 1s the‘sigificahtly
negatlve estlmate for 81, 1mp1y1ng marglnal costs of bank1ng that
1he quant1ty of money, that is, there appear to be

1ncre351ng returns to scale in Swedish banklng in the 19th

Century. The'increase in returns to deposits is apparenfly due

to the loweﬁ’mafginal cost of providing them at their new higher
level. In addition, the mean-evaluated elasticity of ) with
brESpect to m ié‘.459- that is, a 1 percent increase in the real

Qer capita money supply w111 lead to a .459 per.centtincrease in

the wetqrn tozdepo'51t5.38 The 51gn1f1cance of this effect in the

é%utydiﬁﬂarEntdyf~the;5ample~meanuof Tb of .4.722 per cent
implies that a -l . per cent increase in the real quantity of money -
will increase the return to depos1ts by approximately two basis
points.
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v;}ieao’to 191o'period is that the total\samplefvariation in'thé

sl;ghtly more than half a percentage point in the varxatxon in
v;the return to depos1ts. More importantly, from the point of;ylew
,Df th1s study, it appears fhat the financial system%dfvSweden had  
 qnexp1oited economies of scale that weré aVailablg as the'demqnd }‘ ‘_f A
for financial se}vices expandéd during:Swedén's inddstrial |

* revolution. A»sihultaneous—equations estimate of thisvsystem

co,nfirmsvthese,results'.39

: 3%he two equations discussed in this section were estimated
simultaneously with nonlinear three-stage least squares. As one
would expect from a properly specified system, the coefficient'
estimates do not change much, but their standard errors are re-
duced. The system estimates and related statistics are

'NONLINEAR 3SLS ESTIMATES OF THE.
MONEY SUPPLY AND DEMAND SYSTEM

, | ASYMPTOTIC .
PARAMETER ESTIMATE STD. ERROR
DEMAND: (DW = 2.066)
R, ~ -3.301 . 9.467 T
By -1.774 1.503 ,
Ry . .21 - .o18
AR 1.170 . B4
ARZ . —.427 181
_ SUPPLY: (DW= 2.184)
s, 263 147 RPN e
8§ -.10t . .003 : R
ARL - 1.037 141 Y L
AR2 . 441 .140 , | |

———— —— — — o - T o — T f —— _—— — — — — e — ——— S — o —— — — ——— — o — — G > o=

@
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6 O CDNCLUSIONS

dhét we haveAdone in this paper is to undertakeaan:empirical

: f%véstigééﬁaﬁdtf the role of financ}al factors . in Swedentee;n?~
dustrtai §EV01ution: 1fhe;e'are two.main hypotheeee'in.ihe:_
fillterature./ The frrst due to Sandberg, a»guee that éwedenrs
rap1d growth dur1ng 1ts 1ndustr1a1 take- off was reiated to. the
extraord1nary relatlve‘51ze and qua11ty of 1tsrf1nanc1ai capltal
stock around 18503 theieecond, appear1ng.more Impl1c1t1y‘1n the
11terature, suggests that the f1nanc1al sector mlght have been a

leadlng sector in Sweden s economlc explos1on near the end of the

19th Century.A we have found it poss;ble to:;nvestlgate~the~

'lat er‘dlrectly in th15 paper

& #5 ]

In our flrst set of experlments we have exam1ned the pos=
51b111ty that Sweden s financial sector is at the same t1me:a%¢m

leadlng sector in the sense of one that Granger—-causes.real vari-

tables (notably real domestlc product or real investment). B0 £ R

Tthese tests there 1s some sign of an effect on investment, but.
the overall impression one gets is that the growth of the banking

sector is caused by and does not cause, general economic growth:’

(and structural change) in th15 per1odF

The interpretations given above, of an income elasticity of the
demand for money near unity and increaeing returns to scale in
money supply, are also malntalned- in the 35LS estimates, 81 15
again significantly negative and the mean-evaluated income
elasticity of money demand is 1.16 with a standard error of 0.17.

bq%andberg, fThe Case of the Impover ished Sophisticate."
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'These tests de not diepose of the possibility that'Swedeﬁ"e
EIready'hadban adequate_stock of financial capitel in‘lebog(fqr;, 
exaﬁele) and was mefely'living off its surplus durihg-the:ne%t‘
.50—6dd.yeers. If eo; However, the fieancial'sdphietieation éedex,
'(Eéséd on broad money) shquld not have increased aevsharplyeee it
did; indeed, the index compares favorably in this respect Qi?h:
‘the same index fer'thevUnited States (a country sometimes
"eescribed es relatively'unsophisficated). At the same fi@e,i‘
‘eetimates of the income elasticity'of a single-equation demaﬁd
fof narrow mohey appear to’establieh narrow money (and probably
proad'moneyﬁ as a_luxufy good. However, this result dlsappeare
in a test>in which the real money stock (M1 agaln) is treated»as.
'v an endogeneus Qariable. In a separate'estimete ofvfhe mone&f

-supply functlon we were able to identify the existence of ..

4unexp101ted economies of scale, and both results - the unltary
.intbme elasticity and the economies of scale-—'carried overv;ntov
eystems estimates ef tﬁe #wo equations téken-together. Apparent-
ly, for what it didvin 1850 or. so (which'was‘to providé»npte
isseeeand short—term finance), the Swedish baﬁkine system;wé;‘
adequately developed Even so, it had room fo grow both in éhe
-sense of changlng structurally and in terms of utilizing unei-
ploited economies of scale in the provisibn of banking serviCes.

Its rapid growth however, was induced by the growth of tho

economy and not the converse.






