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This paper examines the nature of links between the intensity of financial intermedia-
tion and economic performance that operated in the United States, the United Kingdom,
Canada, Norway, and Sweden over the 1870-1929 period. After describing the co-
evolution of the financial and real sectors in these countries, vector efror correction
models (VECMs) establish the quantitative importance of long-run relationships
among measures of financial intensity and real per capita levels of output and the
monetary base. Granger causality tests then suggest a leading role for the intermedia-
tion variables in real sector activity, while feedback effects are largely insignificant.
The results suggest an important role for intermediation in the rapid industrial transfor-
mations of all five countries.

THE RELATIONSHIP BETWEEN FINANCIAL STRUCTURE and
economic development received considerable attention in the growth literature of the
1960s and 1970s. While many important contributions (for example, Goldsmith
1969; McKinnon 1973; Shaw 1973) offered detailed arguments and evidence for a
role of finance in promoting long-run growth, these studies did not establish the direc-
tion, timing, and relative strength of causal links. King and Levine (1993a) address the
issue of direction in a cross-sectional study that relates broad proxies for the intensity
of financial intermediation to measures of real sector performance using postwar in-
ternational data, yet causal inference is restricted to the observation that economies
with greater financial depth at a given point in time appear to grow faster in subse-
quent decades than those with lower initial levels of financial activity. Time series
studies of individual countries (for example, Jung 1986) find bidirectional causality
between financial and real variables in postwar data, and seem to offer little hope for
disentangling direct effects from feedback.

Perhaps the disappointing time series findings arise from a focus on recent data for
countries that are either already quite sophisticated financially or suffer from severely
limited data availability. Such data sets preclude examining the proposition that active
intermediation influences macroeconomic outcomes most emphatically when coun-

The authors thank Jeremy Atack, Richard Sylla, Lawrence J. White, and participants at the 1997 meet-
ings of the Society for Economic Dynamics for insightful discussions and comments.

PETER L. ROUSSEAU is assistant professor of economics at Vanderbilt University. PAUL
WACHTEL is research professor of economics at the Leonard N. Stern School of Business at
New York University.

Journal of Money, Credit, and Banking, Vol 30, No. 4 (November 1998)
Copyright 1998 by Ohio State University Press

Reproduced with permission of the copyright owner. Further reproduction prohibited without permissiony,



65% :© MONEY.CREDIT. AND BANKING

tries are in the earlier stages of economic development (see McKinnon 1973, ch. 2). In
contemporary developed economies, organized equity, debt, and derivative markets
may substitute for traditional intermediated markets; thus intermediated finance may
become less important as the financial system becomes more sophisticated. Wachtel
and Rousseau (1995), using standard differenced VARs, offer support for this notion
in a study of the Anglo-American countries that finds a stronger link from measures of
financial depth to real output growth prior to the Great Depression than in the postwar
era. Our results suggest that studies seeking to identify causal links between financial
intermediation and general economic performance should focus on historical periods
when growing intermediaries dominated the financial sector.

The following study explicitly models long-run relationships in the data for five in-
dustrializing countries (the United States, the United Kingdom, Canada, Norway, and
Sweden) from the period 1870—-1929 to more sharply characterize the strength and
timing of links between the financial and real sectors. In so doing, we incorporate in-
formation from banks and nonbank intermediaries that may have relied on securities
markets in addition to loan markets. The time series methodology facilitates more
conclusive causal inferences than have been possible in cross-sectional studies. First,
we find single cointegrating relationships between real per capita levels of output,
money, and intermediary assets for the countries in our sample, and show that inter-
mediation Granger-causes real per capita output in VAR systems that allow for these
relationships while output does not Granger-cause intermediation. Second, we esti-
mate a series of vector error correction models (VECMSs) and find that the error cor-
rection term is usually significant in the output equations, but not in the intermediation
equations. The results suggest that financial intermediation leads output and that out-
put does not directly feed back into intermediation.

The paper is organized as follows. Section 1 considers theoretical contributions that
point to a link from financial development to general economic performance, and pre-
sents evidence of coevolution in the financial and real sectors for the five countries
over the 1870-1929 period. Section 2 describes the sources and construction of our
measures of the intensity of intermediation, and summarizes the empirical methodol-
ogy that is applied in sections 4 and 5. Section 6 concludes.

1. THE LINK BETWEEN THE FINANCIAL AND REAL SECTORS

Both the traditional and more recent literatures offer key insights for understanding
the potential role of financial intermediaries in economic performance. Broadly defin-
ing financial intermediaries as individuals or institutions that “solicit loanable funds
from surplus spending units and allocate these funds among deficit units whose direct
debt they absorb,” Gurley and Shaw (1955) focus on the ability of intermediaries to
manage the debt that accumulates in a growing economy and avoid inefficiencies that
tend to repress real activity.

A set of recent models highlights the role of intermediaries in resource allocation.
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Bencivenga and Smith (1991), for example, formalize the “*debt accumulation” chan-
nel with an overlapping generations model in which the disposition of savings shifts
from unproductive liquid assets to the assets of emerging intermediaries that can ex-
ploit investment synergies and encourage output growth through the capital stock.
King and Levine (1993b) construct an endogenous growth model in which intermedi-
aries reduce inefficiencies by acquiring information about the quality of individual
projects that is unavailable to private investors and public markets. The informational
advantage encourages the funding of less-established firms that are likely to develop
innovative intermediate and final products. A reduction in the cost of productivity en-
hancement is then shown to accelerate economic growth rates. Greenwood and Jo-
vanovic (1990) demonstrate in a dynamic general equilibrium setting that as savers
become able to avoid idiosyncratic risks and gain confidence in the ability of interme-
diaries to make profitable allocation decisions, they place an increasing portion of
their surpluses with intermediaries. Here, increases in the efficiency of the financial
sector lead to output growth, which in turn generates additional demand for deposits
and financial services.

Another class of models focuses on the role of intermediaries in monitoring loan re-
cipients. Sussman (1993), for example, builds on the “costly state verification” frame-
work of Townsend (1979) to show that better monitoring of loan recipients in a
monopolistically competitive banking sector reduces markups, encourages entry, and
reduces the banking sector’s share in GNP. Rousseau (1998) shows that a search for
temporary rents among competitive intermediaries with credit rationing and informa-
tional asymmetries can lead to more efficient monitoring, narrower loan-deposit rate
spreads, applicants of generally higher quality, and increases in deposits.

Both types of models suggest that the intermediating sector can increase its size (in
terms of physical locations and total assets) by becoming more efficient and offering
a broader range of services to its customers, both lenders and borrowers. Inflows from
a more confident public may also encourage intermediaries to offer new products and
to invest in technologies that expand the sector further. We believe that intermediaries
are more likely to innovate, however, when new technologies can generate shifts in
the portfolio choices of savers that render the inflows sustainable.

Financial intermediaries that play these roles include the most elementary—de-
posit banks—and more sophisticated ones such as insurance companies. To the extent
that the size of the intermediating sector reflects the volume of these services and in-
creases in the efficiency of their delivery, it should be related to output performance.
Nevertheless, the patterns of growth of intermediaries appear to differ over time and
across countries. Hence, our interest in relating these developments formally to the
output performance of five industrializing economies.

The 1870-1929 period was one of rapid industrialization,! output expansion, and

1. The declining share of the agricultural sector in output over the 1880-1929 period reflects this shift to-
ward industrialization, with agriculture’s share falling from 14 percent to 8 percent in the United States, 13
percent to 4 percent in the United Kingdom, 39 percent to 8 percent in Canada, 33 percent to 17 percent in
Norway, and 37 percent to 14 percent in Sweden.
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TABLE 1

RATIO OF FINANCIAL INSTITUTION ASSETS TO OUTPUT

Percent

1880 1900 1913 1929
United States 333 69.9 80.1 98.1
United Kingdom 69.3 85.8 94.2 110.9
Canada 572 88.5 81.7 84.3
Norway 52.8 87.0 112.0 161.1
Sweden 76.1 106.8 121.4 1215

NoTE: See appendix for data sources for the United States, United Kingdom, and Canada. Ratios for Norway and Sweden were constructed
from asset data in Goldsmith (1969) Tables D-21 and D-29 and output as described in appendix

growth in both banks and innovative institutions like insurance companies for the
countries in our study. A standard measure of the importance of intermediaries in fi-
nancing real activity is the ratio of intermediary assets to annual output. Table 1 shows
that this ratio, referred to as “financial depth” by Shaw (1973), triples for the United
States and Norway over the sample period, increases by more than 50 percent for the
United Kingdom and Sweden, and rises by nearly 50 percent for Canada. The period
was also marked by an increasing role for organized markets generally. The growing
ratios of the combined stock of intermediary assets and public corporate securities to
total financial assets displayed in Table 2 reflect this tendency. While the table double-
counts corporate debt and equity securities held by financial institutions, the figures
(which are available only for the United States, the United Kingdom, and Norway)
suggest a gradual shift by firms from self-financed investments to projects funded
through organized markets. It is also interesting to note that despite the increase in
debt and equity issues by publicly held corporations, intermediaries held a gradually
increasing share of total financial assets from the turn of the century through 1929.
While there was rapid coevolution for the financial and real sectors both within and
across the countries in our sample, Tables 1 and 2 do not provide evidence for our hy-
pothesis that increases in the intensity of financial intermediation led to stronger eco-
nomic performance. The remainder of our analysis focuses on establishing such a
causal link statistically, though it does not distinguish between the impact of interme-
diation on factor accumulation (Gurley and Shaw 1955) and increases in total factor

TABLE 2

RATIO OF FINANCIAL INSTITUTION ASSETS, CORPORATE STOCKS, AND CORPORATE BONDS
TO TOTAL FINANCIAL ASSETS

Percent

1875 1895 1913 1929
United States 479 50.4 59.4 57.9
United Kingdom 36.5 49.0 449 442
Norway 37.0 42.0 43.8 48.0

NoTE: The ratios were constructed from Goldsmith (1985) Tables 38, 56, 57, and 61.
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productivity (King and Levine 1993b; Greenwood and Jovanovic 1990). In so doing,
we also evaluate the importance of feedback effects, such as those stressed by Robin-
son (1952), from economic performance to the intermediating sectors of the rapidly
industrializing countries that constitute our sample.

2. DATA AND METHODOLOGY

Measures of the Intensity of Intermediation

The limited availability of detailed historical series and the desire to build compa-
rable aggregates for all five countries render the development of useful measures of fi-
nancial intensity challenging. Nevertheless, the focus on industrializing countries
with relatively reliable historical data facilitates the construction of more specific
measures of financial intensity than have been used in recent cross-sectional studies,
which have relied on broad measures such as the ratio of the money stock to nominal
output. Specifically, the measures of intermediation intensity for the United States,
the United Kingdom, and Canada include the assets of commercial banks (CBA), the
combined assets of commercial banks and savings institutions (BANKA), and a com-
posite that includes the assets of commercial banks, savings institutions, insurance
companies, credit cooperatives, and pension funds (FIA). Investment company assets
are also included in the FIA aggregate for the United States and Canada. The differ-
ence between the stock of money and the base (MMB) also serves as a measure of the
extent to which banks created credit. The intermediary aggregates for Norway and
Sweden are limited to the deposits of commercial banks (CBD) and the combined de-
posits of commercial banks and savings banks (BANKD). Note that the BANKD ag-
gregate is roughly comparable to the MMB measure. Aggregate output serves as our
measure of general economic performance.

For the United States, data for nominal output, the implicit price deflator, and the
monetary aggregates are from Balke and Gordon (1986). The assets of each interme-
diary type were obtained from Goldsmith (1955) for the 1896-1929 period, and ag-
gregates from the U.S. Bureau of the Census (1973) were linked to Goldsmith’s series
for 1870-1895. Qutput data for the United Kingdom are from Feinstein (1972), and
the monetary aggregates are from Capie and Webber (1985). The assets of financial
intermediaries are from Sheppard (1971). The coverage of the Sheppard data deter-
mines the 1880 starting point for the U.K. analysis. Historical data for Canada were
obtained from Urquhart (1986) and from official government statistics. Since the
monetary base for Canada over the 1871-1929 period is not readily available, we con-
struct an approximation from data in Urquhart and Buckley (1965). The data on indi-
vidual intermediaries are from Neufeld (1972). Financial and macroeconomic data for
Norway and Sweden are available from Mitchell (1992) for the post-1874 period.

All data are annual, per capita figures that have been deflated to reflect 1900 quan-
tities, with the natural log transformation applied prior to analysis. A Data Appendix
provides additional details on the sources and methods used to construct each series.
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Empirical Methodology and Summary of Findings

The data permit tests of the timing and direction of causal links between the inten-
sity of intermediation and economic performance in a vector autoregressive frame-
work.? Given that parsimonious models of output fluctuations generally include some
measure of narrow money, we use a system with real per capita output and the mone-
tary base as a benchmark. Since the study examines the ability of intermediation vari-
ables to explain output fluctuations that cannot be attributed to movements in money,
each VAR also includes a measure of the intensity of intermediation.

Section 3 determines whether VARs in levels or first differences are appropriate for
classical inference by examining the time series characteristics of the individual data
series and any long-run relationships that operate within each system. This involves a
series of tests for unit roots and cointegrating relationships. The tests indicate that
nonstationarity cannot be rejected for any series in levels and that nearly all three-
variable systems include a single cointegrating relationship. Sims, Stock, and Watson
(1990) show that under these conditions, block exclusion tests in levels VARs are as-
ymptotically chi-square distributed. Section 4 uses this result in a series of causality
tests that indicate a leading role for each measure of financial intensity in real per capi-
ta output for all five countries, with no strong evidence of teedback from output to the
financial intensity measures.

The long-run relationships between output, the monetary base, and individual mea-
sures of financial intensity implied by the estimated cointegrating vectors are then
used to construct vector error-correction models (VECMs) that assess the speed at
which each variable responds to deviations from the common stochastic trend. These
models indicate a rapid and significant response of output to such deviations, with
signs on the elements of the cointegrating vectors and coefficients for the long-run
terms that are consistent with a role for increases in the intensity of intermediation in
upward “corrections” in output. The responses of the financial intensity measures to
the same deviations are usually not statistically significant.

3. ANALYSIS OF STATIONARITY AND COINTEGRATING RELATIONSHIPS

Unit Root Tests

A cointegrating relationship exists within a set of nonstationary time series when a
linear combination of the variables can be identified that yields a stationary result.
This suggests that an investigator must first establish that the series of interest are non-
stationary. Here, Augmented Dickey-Fuller (ADF) and Phillips-Perron tests are used
to make these determinations. Table 3 presents the results of both unit root tests for the
log of real per capita output, the monetary base, and measures of financial intensity for

2. Our methodology differs from the cross-sectional approach of King and Levine (19934, 1993b). Their
work allows for the inclusion of a richer array of factors that may influence long-run growth. The dynamic
specifications considered here compensate somewhat for the exclusion of other factors. A dynamic panel
approach (forexample, Arellano and Bond 1991) could also incorporate the time dimension and capture the
effects of short-run fluctuations in the system variables.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permissionyyp,



‘TSR IIQRL (9261) 43[[n.J wouj sanjea [eonud Fuisn [242] Juadiad ¢ oy 1e sisayiodAy 1001 J1un 2y Jo uondlI SAOUIP NSt
-Jase uy “wnndads ay Funndwod ul (766 1) URYRUOA U SMAIPUY JO anbIuyd3) UONDI[AS YIPIMPURQ JBWIOINE ) 35N $153] Jd AL ‘STL] 22UY) PUB ‘PUAI] “JURISUOD YIIM [SPOW & A PAIRISUT 319m SONSIEIS J(TV YL :9LON

VN VN VN VN *x56'8— £05— *Cl'S— x9SV — *#¥IL— T e NN
8L~ EE'E— #6CL— *x09'€— #SL— *09°¢€— *GE 9 — *V8'€— *«8C 11— P0'€E— vead
*P9iL— *8EV— *C 1Tk *(8V— o 07— *67'S— e *65'8— *ELE— VIANVE

VN VN VN VN *60'L— 1Tt~ *0TV— TEE— #LSL— ElE— Vid
9L «SV'e— *SLL— I S *C6'S— 0ciE= =0E 0= e *«0v'6— *90'v— HASYEN
*L0'L— #9LE— x008— *80'y— *#CE L= 0y — *90'9— *ECh— *98'8— Ll v~ dND

dd 4av dd 4av dd 4av dd 4av dd 4av U IS

VN VN VN VN L9'0= Sv'0— [S6= Iv'T— €Ll= 68 1= AN
Ll s v8'l— 6V T~ €8 1= LS = Ll = LLG~ 4 X% LEsl— SO'1— vao
or'e— 9 e — +ES'— (6 g oL T— 09°0— LSC— Lre— ¥9'C— SY'1— VINVE

VN VN VN VN 90T~ LLI= Lt = 8§°C— 6V'C— SL1— VI4
et~ 89T 9= Y0l — 5 e 8L1— 66C— 8€C— 6'0— W= HSVEN
8¢°T— LoiT— 79 C— 85— vl c— L9%¢— 06CT— ELT— *P9iE— 0S'T— dND

dd 4av dd 4av dd 4av 4av dd 4av oA

6C61-SLR1 UIPIMS 6261-SL81 ARmION 6Z61—1L81 epeuE) 62610881 NN 6761-0L81 ‘SN
NOLLVIGZW3ELN] 40

ALISNILN] AHL 40 STANSVAN ANV STLYDTYDOY JINONOIFOAIVIA V.LIdV)) ¥dd HO4 SOILSILVLS (dd) NONIAJ-SAITTIHJ ANV (JAV) ¥ITINJ-ATNOI( AILNTWONY

edIgV.L

+$ I I |
I 5 =]
’ )]J AJ er. Further reproduction prohibited without permissiony,

)



664 : MONEY, CREDIT, AND BANKING

the five countries in levels and first differences.® Evidence of upward trends in the data
suggest the inclusion of a linear time trend in the regressions.

The ADF tests fail to reject the unit root hypothesis at the 5 percent level for all vari-
ables in log levels, while the Phillips-Perron tests reject the null only for GNP in the
United States and the BANKD aggregate for Norway. At least one test rejects the null
for each series in log differences, which suggests that the maximum order of integra-
tion for the series under consideration is one. The qualitative implications of the ADF
tests are unaffected by adding a lag to each regression. The findings imply that it is
reasonable to proceed with tests for cointegrating relationships among combinations
of these series under the premise of nonstationarity.

Cointegration Tests

Unable to reject decisively the unit root hypothesis for any of the series in levels, we
examine next the possibility that output, the monetary base, and individual measures
of the intensity of intermediation share a common stochastic trend. Inferences are
based on the full information maximum likelihood approach of Johansen (1991),
which identifies the number of stationary long-run relationships that exist among a set
of integrated time series. Each three-variable system is modeled as the reformulated
vector autoregression:

k-1
Ax, =p+ Y TAx, ; +1Ix,_, +e,, (1)

i=1

where X is a matrix containing the series of interest, and k is adequately large both to
capture the short-run dynamics of the underlying VAR and to produce normally dis-
tributed white noise residuals. The Johansen methodology involves testing whether
the IT matrix in (1) has less than full rank.

Table 4 presents test statistics for combinations of per capita real output, the mone-
tary base, and each measure of the intensity of intermediation. The tests for the Unit-
ed States and the United Kingdom indicate that single cointegrating relationships
exist at the 5 percent level for nearly all three-variable systems, while all systems for
Canada and Sweden indicate the presence of cointegrating relationships at the 15 per-
cent level or less. For Norway, a single cointegrating relationship exists at the 15 per-
cent level for the system that includes BANKD as the intermediation variable, but
there is no evidence of cointegration in the system with commercial bank deposits
only. Given the key role of savings banks in Norway over the sample period, howev-
er, total bank deposits is likely to be a better proxy for financial intensity than an ag-
gregate that includes a single intermediary type. For all countries, the cointegrating -
relationships vanish in the bivariate specifications. This suggests that the measures of

3. The choice of three lags in the ADF tests exceeds that computed by the Akaike and Schwartz criteria
{(which select two lags in most cases), yet possible efficiency losses resulting from our choice appear prefer-
able to the tendency for ADF tests to over-reject the null when these information criteria are used (see
Schwert 1989). The sensitivity of ADF tests to lag selection renders the Phillips-Perron test an important
additional tool for making inferences about unit roots.
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TABLE 4

JOHANSEN TEST STATISTICS FOR COINTEGRATION BETWEEN REAL PER CAPITA LOG LEVELS
OF OUTPUT, THE MONETARY BASE, AND MEASURES OF THE INTENSITY OF INTERMEDIATION

Trace (n,) Max. Eigen. (€) Coint. Vector

r=0 r=1 r=0 r<1 r=2 Cone Cupase S5
U.S. 1870-1929 K=3
FIA 32.95%* 9.25 2370 9.07 0.18 1,0.582, —0.737
BANKA 35.07** 10.42 24.65** 9.28 1.14 1,0.812, —0.910
CBA 011 9.00 20.12%% 6.53 247 1,0.642, —0.742
MMB 27.57* 5.70 21:87%* 5.42 0.28 1,0.425, —0.588
no FIVAR 6.17 0.32 5.84 0.32 NA NA
U.K. 1880-1929 K=2
FIA 31.79** 6.28 25.51¢¢ 6.17 0.11 1, -0.371, —0.333
BANKA 37.14%* 8.67 28.47** 8.21 0.46 1, —0.348, —0.391
CBA 37.52%* 12.7) 24 .8]1** 11.50 1.21 1, —0.184, —0.448
MMB 23.06 8.69 14.37 8.46 0.23 1, —0.102, —0.738
no FIVAR 9.92 0.41 9.51 041 NA NA
Canada 1871-1929 K=3
FIA 25.57 8.38 17.91 8.07 0.31 1, —1.545,0.534
BANKA 27:57* 9.54 18.02 9.32 0.23 1, —1.081, 0.063
CBA 24.59 6.68 17.91 6.44 0.23 1,1.342, —1.957
MMB 39.61%* 6.63 32.97%% 6.48 0.16 1, 1.465, —1.163
no FIVAR 2:92 0.07 2.65 0.07 NA NA
Norway 1875-1929 K=3
BANKD 24.77 9.63 15.13 8.27 1.36 1, —0.295, —0.239
CBD 16.09 4.50 11.60 4.48 0.02 1, —0.463, —0.098
no FIVAR 12.02 223 9.79 223 NA NA
Sweden 1875-1929 K=3
BANKD 26.12 8.02 18.09 727 0.75 1, —1.912,0.698
CBD 25.95 8.06 17.89 6.41 1.65 1, —1.431,0.335
no FIVAR 12.00 207 9.93 2.07 NA NA

NoTte: Each system includes logs of real per capita output, the monetary base, and the financial variable at the left. K is the lag length at which
the levels terms enter the test regressions, and was determined by nested likelihood ratio tests. The columns labeled r = 0 test a null of no coin-
tegration, while the r < 1 (r < 2) columns test a null of at most one (two) cointegrating vectors. * and ** denote rejections of the null at the 10
percent and 5 percent levels respectively, with critical values from Osterwald-Lenum (1992), Table 1. The final row for each country presents
bivariate cointegration tests for systems that exclude the intermediation variable. Maximum likelihood estimates of the normalized cointegrat-
ing vectors appear in the right column.

financial intensity play a critical role in long-run comovements among the variables in
our systems. '

4. ERROR CORRECTION MODELS AND VAR SYSTEMS

The finding of cointegration at the 15 percent level or less in three-variable systems
for all five countries suggests the presence of persistent comovements among the ag-
gregates. While the estimates of the cointegrating vectors indicate the directions of at-
tractions that maintain long-run stationarity in each system, however, they offer no
information about the adjustment speeds of the variables to deviations from their
common stochastic trend. This question can be addressed by embedding the station-
ary combination, which reflects the temporal status of the long-run relationship, in an
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otherwise standard VAR in first differences. Such a vector error correction model
(VECM) in the three-variable case takes the form

k-1

k-1 k=1
Ax),=p + 20‘1,,‘3-“1.17: * ZBL,A-"z.H + zgl.,Axxm +y(ax, +bxy,  +cx3, )
i=1 j

i=1 i=1

=~ |
|

k-1 k-1 1
Axy, =My + 20‘2‘,5-"1_17: + ZBz.,A-"JJ-, + 280Xy, +ya(ax,, +bxy, | +cx3, )
1

i=| i=1 i
k-1 k=1 k-

e : ¥ Pl e : 4 it
Axy, =py+ zas.lA-\x,,—, 2 28}.,31‘:_; it 2638 %, ; +Y3(ax,, | +bxy, y +exs3,)

i=l i=1 i=

(2a,b,c)

where x, is output, x, is the monetary base, and x, is a measure of the intensity of in-
termediation. The last component of each equation in the system is the error correc-
tion term (ECT), which is formed with the elements of the cointegrating vector and
enters the model at a single lag.

Since the linear long-run relationship in each system is summarized by the cointe-
grating vector, the sign and size of the coefficient on the ECT in each equation reflect
the direction and speed of adjustments in the dependent variable to temporary devia-
tions from this relationship. For example, a negative loading on the intermediation
measure in the cointegrating vector coupled with negative and significant coefficients
on the ECTs in equation (2a) would imply that output rises in response to fluctuations
that depress the value of the stationary combination. The sign of the loading would
also be consistent with a role for increased intermediary activity as a source of these
negative deviations. An insignificant coefficient on the ECT in equation (2¢), on the
other hand, would suggest sluggish long-run adjustment of the financial intensity
measure to movements among the system variables, including those initiated by in-
creases in output.

The concept of Granger causality has long been used by macroeconomists to estab-
lish a leading role for one variable in the fluctuations of another. In general, VAR sys-
tems with nonstationary variables that are not cointegrated must be differenced to
conduct standard block exclusion tests, yet Sims, Stock, and Watson (1990) show that
this is unnecessary in cointegrated three-variable systems.* Thus, for our systems,
levels VARs are appropriate for conducting causality tests that allow for the impact of
long-run attractions. The results of VECM and VAR models for the five countries fol-
low.

The United States
Table Sa presents estimates for the United States of error correction terms in the
VECM:s and Granger-causality test statistics for the levels VARs. Equations 1, 2, and

4. Toda and Phillips (1993) offer reservations about the use of levels VAR causality tests in higher di-
mensional systems, yet the Sims, Stock, and Watson (1990) result remains valid for causality testing in
three-variable systems with a single cointegrating vector.
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TABLE 5A

ERROR CORRECTION AND VAR ESTIMATES FOR SYSTEMS WITH L0OGS OF PER CAPITA REAL OUTPUT,
THE MONETARY BASE, AND A MEASURE OF FINANCIAL INTENSITY FOR THE UNITED STATES, 1870-1929

B Error Correction Model Levels VAR Granger Tests

Intensity Measure

(Coint. Vector) Eq. # ECT R?*/(DW) GNP MB FI R?/(DW)

FIA 1 —0.471 0.411 0.610 =0.212 0.276 0.972

(1,0.582, —0.737) (0.000) (2.07) (0.000) (0.051) (0.002) (2.20)

2 —0.021 0.182 —0.042 0.951 0.013 0.970

(0.837) (1.94) (0.564) (0.000) (0.147) (1.91)

3 0.112 0.310 0.171 0.117 0.853 0.994

(0.255) (2.04) (0.279) (0.066) (0.000) (1.98)

BANKA 1 —0.412 0.390 0.638 —0.237 0.291 0.971

(1,0.812, —0.910) (0.000) (2.07) (0.000) (0.047) (0.003) (2.21)

2 —0.012 0.184 —0.056 0.944 0.021 0.974

(0.901) (1.93) (0.431) (0.000) (0.093) (1.91)

3 0.121 0.324 0.148 0.183 0.815 0.994

(0.166) (2.08) (0.316) (0.024) (0.000) (1.99)

CBA 1 —0.411 0.355 0.566 -0.210 0.278 0.970

(1,0.642, —0.742) (0.001) (2.03) (0.000) (0.048) (0.004) (2.09)

2 0.044 0.192 —0.008 0.986 —0.015 0.973

(0.668) (1.92) (0.526) (0.000) (0.215) (1.91)

3 0.068 0.425 0.010 0.118 0.930 0.996

(0.476) (2.00) (0.547) (0.053) (0.000) (2.07)

MMB 1 —0.500 0.309 0.511 =0.215 0.280 0.970

(1,0.425, —0.588) (0.003) (2.00) (0.001) (0.117) (0.007) (2.01)

2 0.102 0.204 0.096 0.995 —0.055 0.973

(0.465) (1.95) (0.785) (0.000) (0.229) (1.85)

3 0.012 0.177 0.108 0.068 0.921 0.995

(0.937) (1.96) (0.264) 0.611) (0.000) (1.92)

Note: Equations (1), (2), and (3) for each system include output, the monetary base, and a financial intensity measure as the respective depen-
dent variables. Estimates of the normalized cointegrating vectors appear in the left column beneath the acronym for the measure of financial in-
tensity. The coefficients on the ECT in each equation are listed in the next column, with significance levels in parentheses. The next column
includes the Durbin-Watson and R? statistics for each VECM equation. The right panel reports the sum of the regression coefficients on output
(GNP), the monetary base (MB), and the financial intensity measure (FI) in a levels VAR, with the significance level of the F-test for Granger
causality in parentheses. The next column includes Durbin-Watson and R? statistics for each VAR equation. The VAR systems use three lags
of each variable.

3 in each system include output, the monetary base, and the specified measure of fi-
nancial intensity as the respective dependent variables. The negative and significant
coefficient on the ECT in the output equation of each VECM indicates a rapid re-
sponse of output to deviations from its long-run relationship with the monetary base
and each of the financial intensity measures. In particular, negative deviations from
the stationary relationship are “corrected” by increases in output. Given the negative
sign on the financial intensity measure in the cointegrating vector of each system, in-
creases in this measure could provide the impulses that drive the upward adjustments
in output, though downward movements in past output or the monetary base would
also reduce the value of the stationary combination. The latter scenario, however,
would require an unlikely negative long-run covariance between the monetary base
and output. The small and insignificant ECTs in the second and third equations indi-
cate no tendency for the monetary base or the financial intensity measures to respond
rapidly to deviations from the stationary relationships.

The levels VARs indicate that all financial intensity measures Granger-cause out-
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put at the | percent level with a positive sum of the regression coefficients, while out-
put does not Granger-cause any of the financial intensity measures. In addition, the
monetary base Granger-causes the intermediation variable in three of the systems
with positive sums of the regression coefficients. The latter result may reflect contrac-
tions in loans that accompanied the liquidity crises that often affected the U.S. bank-
ing system prior to the establishment of the Federal Reserve. Overall, the results
imply a strong leading relationship for intermediation in output performance.

The United Kingdom

Table 5b presents results for the United Kingdom that are broadly similar to those
obtained for the United States. Specifically, the error correction coefficients in the
VECMs imply a positive response of output to reductions in the level of the stationary
long-run combination, and there is no evidence of significant adjustments in either the
monetary base or the financial intensity measures to the same deviations. The levels
VARs also yield positive coefficient sums on the financial intensity measures and
Granger causality tests that are significant at the 1 percent level, with no evidence of
feedback from output to either the intermediation variables or the monetary base.

TABLE 5B

ERROR CORRECTION AND VAR ESTIMATES FOR SYSTEMS WITH LOGS OF PER CAPITA REAL OUTPUT, THE
MONETARY BASE, AND A MEASURE OF FINANCIAL INTENSITY FOR THE UNITED KINGDOM, 18801929

Ervor Correction Model Levels VAR Granger Tests

Intensity Measure
(Coint. Vector) Eq. # ECT R?*/(DW) GNP MB FI R*(DW)
FIA 1 —0.460 0.393 0.602 0.061 0.201 0.949
{1.=0371,-0.333) (0.004) (2.12) (0.000) (0.359) (0.001) (2.03)
2 0.243 0.191 0.261 0.811 —0.018 0.923
(0.259) (1.99) (0.292) (0.000) (0.172) (1.98)
3 —0.032 0.570 -0.002 0.025 0.976 0.973
(0.832) (1.84) (0.790) (0.032) (0.000) (2.18)
BANKA 1 —0.457 0.412 0.600 0.063 0.246 0.951
(1, —0.348, —0.391) (0.004) (2.15) (0.000) (0.124) (0.000) (1.98)
2 0.220 0.179 0.187 0.855 —0.009 0918
(0.313) (2.00) (0.527) (0.000) (0.502) (1.97)
3 =158 0414 —(:135 0.067 0.999 0.952
(0.346) (1.82) (0.596) (0.374) (0.000) (1.97)
CBA 1 —0.471 0.440 0.541 0.002 0.302 0.955
(1, —0.184, —0.448) (0.003) (2.16) (0.000) (0.073) (0.000) (1.99)
2 0.141 0.172 0.063 0.848 0.074 0.918
(0.524) (2.00) (0.922) (0.000) (0.507) (1.94)
3 —0.206 0.342 —0.197 0.023 1.052 0.962
(0.229) (1.77) (0.306) (0.948) (0.000) (1.88)
MMB 1 =0.317 0.300 0.719 0.017 0.215 0.937
(1, —0.102, —0.738) (0.001) (1.96) (0.000) (0.939) (0.044) 2.07)
2 —0.065 0.181 0.081 0.777 0.162 0.923
(0.592) (1.91) (0.763) (0.000) (0.171) (1.87)
3 —0.001 0.375 0.039 0.009 0.945 0.958

(0.993) (1.86) (0.348) (0.502) (0.000) (2.00)

See note to Table 5a. The VARs use two lags of the system variables
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TABLE 5C

ERROR CORRECTION AND VAR ESTIMATES FOR SYSTEMS WITH L0GS OF PER CAPITA REAL OUTPUT,
THE MONETARY BASE, AND A MEASURE OF FINANCIAL INTENSITY FOR CANADA, 1871-1929

E Error Correction Model Levels VAR Granger Tests

Intensity Measure

(Coint. Vector) Eq. # ECT R?/(DW) GNP MB FI R?/(DW)

FIA 1 0.064 0.194 0.862 —0.037 0.133 0.979

(1, —1.545,0.534) (0.082) (2.05) (0.000) (0.874) (0.027) (2.09)

2 0.144 0.408 0.002 0.846 0.112 0.984

(0.001) (1.99) (0.374) (0.000) (0.003) (1.91)

3 0.090 0.322 0.236 —0.145 0.945 0.991

(0.003) (2.00) (0.139) (0.036) (0.000) (2.17)

BANKA 1 0.080 0.208 0.985 —0.066 0.083 0.978

(1, —1.081, 0.063) (0.104) (2.06) (0.000) (0.739) (0.041) (2.14)

2 0.193 0.405 —0.006 0.862 0.119 0.984

(0.001) (2.01) (0.299) (0.000) (0.003) (1.96)

3 0.148 0.335 0.249 —0.140 0.892 0.985

(0.001) (2.04) (0.076) (0.112) (0.000) (2.10)

CBA 1 —0.120 0.290 0.933 =0.122 0.165 0.979

(1, 1.342, —1.957) (0.007) (2.16) (0.000) (0.357) (0.020) (2.19)

2 —0.205 0.478 —0.147 0.782 0.298 0.985

(0.000) (2.07) (0.227) (0.000) (0.001) (2.07)

3 —0.072 0.228 0.243 =0:125 0.935 0.986

(0.139) (1.96) (0.106) (0.264) (0.000) (2.04)

MMB 1 —0.006 0.333 0.824 —0.018 0.100 0.982

(1, 1.465, —1.163) (0.840) (1.91) (0.000) (0.884) (0.001) (1.93)

2 —0.110 0.358 —0.300 0.906 0.185 0.983

(0.007) (1.95) (0.402) (0.000) (0.013) (1.86)

3 —0.156 0.484 —0.065 -0.202 1.119 0.994

(0.000) (1.94) (0.293) (0.022) (0.000) (2.16)

See note for Table 5a.

Canada

The causality tests for Canada presented in Table Sc indicate that all intermediation
variables Granger-cause output at the 5 percent level or less with little evidence of
feedback from output to intermediation. These findings, as well as those for the
VECM system that includes commercial bank assets, closely resemble those obtained
for the United States and the United Kingdom. The central position of commercial
banks in the Canadian financial system over the sample period provides good reason
to emphasize the long-run results obtained for this system. Nevertheless, the long-run
interactions implied by the other VECM systems differ considerably.

In particular, the VECMs that include FIA and BANKA as the respective measures
of financial intensity have ECTs in equations (2) and (3) that are significant at the 1
percent level, which indicates a strong response of both the monetary base and the fi-
nancial intensity measures to deviations from their long-run relationships with output.
The positive signs of these coefficients, coupled with the signs of the loadings in the
cointegrating vector, are consistent with a link between increases in real sector activi-
ty and upward adjustments in financial intensity. The ECT in the output equation is
significant only at the 10 percent level, indicating a weaker tendency for output to ad-
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TABLE 5D

ERROR CORRECTION AND VAR ESTIMATES FOR SYSTEMS WITH LOGS OF PER CAPITA REAL OUTPUT, THE
MONETARY BASE, AND A MEASURE OF FINANCIAL INTENSITY FOR NORWAY AND SWEDEN, 1875-1929

Error Correction Model Levels VAR Granger Tests

Norway Eq.# ECT R?*/(DW) GNP MB FI R%/(DW)
BANKD 1 —0.287 0.551 0.740 0.017 0.107 0.985
(1, —0.295, —0.239) (0.015) (1.83) (0.000) (0.016) (0.007) (1.64)
2 0.368 0.388 0.330 0.752 0.029 0.979

(0.074) (1.90) (0.419) (0.000) (0.040) (2.21)

3 0.067 0.505 0.212 —0.011 0.933 0.994

(0.707) (1.97) (0.334) (0.053) (0.000) (2.19)

CBD 1 —0.092 0.562 0.967 —0.002 0.019 0.986
(1, —0.463, —0.098) (0.418) (1.92) (0.000) (0.001) (0.002) (1.61)
2 0.429 0.439 0.349 0.792 0.001 0.980

(0.032) (1.94) 0.267) (0.000) (0.011) (2.27)

5 0.628 0.431 0.496 -0.237 0.946 0.993

(0.011) (2.07) (0.084) (0.028) (0.000) (2.02)

Sweden Eq.# ECT R*/(DW) GNP MB F1 R*/(DW)
BANKD 1 0.267 0.314 1.293 —0.508 0.153 0.984
(1, —1.912,0.698) (0.002) (2.01) (0.000) (0.007) (0.051) (2.10)
2 0.295 0.222 0.603 0.148 0.163 0.959

(0.028) (2.06) (0.141) (0.107) (0.313) (2.02)

3 0.137 0.169 0.269 —0.413 1.086 0.991

(0.134) (1.99) (0.486) (0.057) (0.000) (2.02)

CBD 1 0.381 0.296 1.290 —0.479 0.130 0.984
(1, —1.431,0.335) (0.004) (2.02) (0.000) (0.009) (0.097) (2.10)
2 0.493 0.222 0.596 0.172 0.147 0.959

(0.017) (2.04) (0.153) (0.111) (0.394) (2.04)

3 0.186 0.145 0.186 +0.333 1.080 0.990

(0.212) (2.01) (0.668) (0.133) (0.000) (2.03)

See note for Table Sa.

just to these deviations. In the system with MMB as the measure of financial intensi-
ty, there is virtually no response of output to fluctuations in the stationary relationship,
yet the monetary base and the MMB aggregate respond significantly.”

Norway and Sweden

Since the Johansen tests indicate the presence of cointegrating relationships in the
three-variable systems for Norway and Sweden that are significant at the 15 percent
level only, it is necessary to impose these relationships to proceed with the VECM es-
timation. We consider imposing these relationships, however, as preferable to assum-

5. The varied long-run results for Canada by no means suggest that the growth of financial institutions
was an unimportant facet of the Canadian economic experience; rather, they imply that real activity also had
a marked impact on long-run financial development. Clearly. real activity over the sample period was also
influenced by external factors such as large capital inflows that did not appear immediately on the asset side
of balance sheets for Canadian financial institutions. In this case, productive surges in the wake of foreign
inflows could plausibly account for the increased throughput of Canadian intermediaries. Insofar as real ac-
tivity in Canada was related to U.S. events, one might also expect Canadian intermediaries to react to im-
pulses within large city banks (principally in New York) in much the same way as a country bank in the
United States might respond—in general slowly and then only after evidence that an output expansion was
well underway.
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ing that long-run relationships are absent in the data, and the significance of the ECTs
reported in Table 5d appear to support our judgment.

For Norway, results for the VECM with bank deposits resemble those obtained for
the United States and the United Kingdom, with output rising in response to impulses
that depress the value of the ECT and signs on the elements of the cointegrating vec-
tor that are consistent with increases in deposits as a source of the deviations. The
monetary base also rises in response to deviations in the ECT related to increases in
output and deposits. Bank deposits do not adjust significantly to fluctuations in the
ECT. The levels VAR indicates that bank deposits Granger-cause output, while out-
put does not Granger-cause bank deposits. The results differ for the VECM that in-
cludes only commercial bank deposits (CBD) as the measure of financial intensity. In
this case, output responds slowly to deviations in the ECT, with larger responses of
both the monetary base and commercial bank deposits to these same deviations. De-
spite the VECM finding, commercial bank deposits Granger-cause output at the 1 per-
cent level.

The results for Sweden that appear in the lower panel are supportive of a leading
role for financial intensity in output fluctuations, with ECTs in both systems that are
significant at the 1 percent level in the output and money equations yet not significant
in the deposit equations. The coefficients imply a rapid response of output to devia-
tions from the long-run relationships. The output equations of the levels VARs yield
positive coefficient sums on the financial intensity measures and Granger-causality
tests that are significant at the 10 percent level or less, with no evidence of feedback in
either the monetary base or deposit equations.

6. CONCLUSION

Our analysis examines links between the financial and real sectors for five countries
that underwent rapid industrialization over the 1870—-1929 period. While the nature of
these links differ somewhat across countries, several commonalities emerge: (1) mea-
sures of the intensity of intermediation share long-run features with output and the
monetary base; (2) the intermediation measures Granger-cause real output, with little
evidence of feedback from output to intermediation; (3) coefficient estimates from
VECMs that explicitly model the long run are consistent with a positive response of
output to increases in the intensity of intermediation, while financial intensity is gen-
erally unresponsive to fluctuations in the long-run relationship of each system.
Though not reported here, we also find that the VECMs forecast real output at three-
to four-year horizons more accurately than VARs that omit the financial intensity
measures or neglect to model the long-run explicitly.®

6. At four-year horizons, for example, mean square forecast error ratios for VECMs versus two-variable
VARs (output and the monetary base only) average 35 percent for the United States, 12.5 percent for the
United Kingdom, 14 percent for Canada, 55 percent for Norway, and 16 percent for Sweden. The VECMs
also outperform three-variable VARs with MSE ratios that average 52 percent for the United States, 23 per-
cent for the United Kingdom, 16 percent for Canada, 72 percent for Norway, and 23 percent for Sweden.
The complete results are avaitable from the authors upon request.
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While the study focuses on countries with largely successful development experi-
ences, the findings offer support for the notion that a rapidly growing financial system
can play a key role in improving both resource allocations and general economic per-
formance. It is in this respect that the paper confirms much of the thinking about these
links that started with Joseph Schumpeterin 1911.

Some questions may arise, however, regarding the inclusiveness of our intermedi-
ation measures. In particular, though we do consider intermediaries that may rely on
securities markets as opposed to loan markets, a broader approach such as that recent-
ly considered by Levine (1991), Bencivenga, Smith, and Starr (1995), and Rousseau
and Wachtel (1998) may capture the role of financial sophistication in long-run per-
formance more sharply than a focus on intermediaries alone. We believe, however,
that the data limitations associated with the historical period of our study and the dom-
inant roles of commercial banks, savings banks and insurance companies in the finan-
cial systems of these countries at the time justify our narrower focus. Nevertheless,
the role of financial markets in a broader context remains an important topic for fur-
ther investigation.

Overall, the study offers new information about the transmisston mechanism
through which financial intermediation affects economic performance, and suggests
that real sector activity was a less important determinant of intermediary development
during the phase of rapid growth considered here. In particular, the application of re-
cent time series techniques that use information embedded in the levels of the data in-
dicate clearly that financial development was a driving, causal force behind the rapid
industrial transformations experienced by five leading economies prior to the Great
Depression.

DATA APPENDIX

This appendix describes the sources and techniques used to create the historical se-
ries for the preceding analysis.

The United States

GNP — nominal gross national product; 1870—1929 from Balke and Gordon (1986)
Table 1, pp. 781-83.

IPD — deflator for GNP (1900 = 1); 1870-1929 from Friedman and Schwartz
(1982) Table 4.8.

POP — population; 1870-1929 from Friedman and Schwartz (1982), Table 4.8.

MSTOCK — money stock; 1870—1929 from Balke and Gordon (1986) Table 1, pp.

784-86.
MBASE — high-powered money; 1870—1929 from Balke and Gordon (1986) Table
1, pp. 784-86.

BANKA — assets of all banks; 18701929 from the Bureau of the Census (1973 ) se-
ries 581, pp. 1019-20.
CBA — total assets commercial banks; 1896—1929 are from the Bureau of the Cen-
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sus (1973) series 589, p. 1021. 1870-1895 are sum of national bank assets (series
635, p. 1027) and state commercial bank assets (series 684, p. 1031), ratio spliced
to the 18961929 figures.

INSA — total assets insurance companies; 18961929 are sum of Goldsmith (1955)
Table I-5(1), p. 455 “assets of all United States legal reserve life insurance compa-
nies,” Table I-10(1), p. 462 “assets of fraternal orders,” Table I-14(1), p. 467 “as-
sets of mutual accident, sick benefit, and assessment life associations,” Table
V-54(1), p. 551 “assets of savings bank life insurance departments 1909-49,”
Table V-55(1), p. 553 “assets of fire and marine insurance companies,” and Table
V-56(1), p. 555 “assets of casualty and miscellaneous insurance companies.”

PENS — total assets private pension funds; 1920-1929 are from Goldsmith (1955)
Table I-16(1), p. 469 “assets of private independent pension funds.”

INVCOS — total assets investment companies; 1914-1929 are sum of Goldsmith
(1955), Table V-60(1), p. 559 “assets of open-end management investment compa-
nies,” Table V-62, p. 563 “assets of closed-end management investment compa-
nies,” Table V-69, p. 571 “assets of fixed and semi-fixed investment trusts,” and
Table V-72, p. 573 “assets of face amount installment investment companies.”

FIA — total assets financial intermediaries; 1870-1929 is sum of BANKA, INSA,
PENS and INVCOS.

The United Kingdom

GDP — nominal gross domestic product at factor cost; 1880-1929 from Feinstein
(1972) Table 1, pp. T4-T7.

IPD — implicit price deflator (1929 = 1); 1880-1929 from Friedman and Schwartz
(1982) Table 4.9.

POP — population; 1880-1929 from Friedman and Schwartz (1982), Table 4.9.

MSTOCK — money stock; 1880-1929 (M3) from Capie and Webber (1985) Table
1.3, pp. 76-7.

MBASE — high powered money; 1880-1929 from Capie and Webber (1985) Table
1.1, pp. 52-3.

COMBNK — total assets commercial banks; Sheppard (1971) provides the following
for 1880-1929:

» Joint-Stock Banks of England and Wales, Table (A)1.2, pp. 118-19.

« Joint-Stock Banks of Ireland and Northern Ireland, Table (A)1.3, pp. 120-1.
Irish bank assets included from 1880-1920 only.

« Joint-Stock Banks of Scotland, Table (A)1.4, pp. 122-23.

* Yorkshire Penny Bank, Table (A)1.5, pp. 124-25.

« Co-operative Wholesale Society Bank, Table (A)1.7, pp. 128-29.

» Miscellaneous other banks in The Economist private bank series, Table (A)L.5,
pp. 122-23.

PO — total assets Post Office Savings Bank; 1880~1929 from Sheppard (1971) Table
(A)2.2, pp. 144-45.
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TSB — total assets Trustee Savings Banks; 18801929 from Sheppard (1971) Table
(A)2.3 sum of cols. 8 and 12, pp. 146—48.

BIRM — total assets Birmingham Municipal Bank; 1920-1929 from Sheppard
(1971) Table (A)2.1, pp. 142—43.

BSOC — total assets building societies; 1880—1929 from Sheppard (1971) Table
(A)2.4, pp. 150-52.

INS — insurance companies total assets; 1880-1929 from Sheppard (1971) Table
(A)2.5, pp. 154-56. This composite includes life, industrial, accident, bond, em-
ployer liability and fire insurance.

FRSOC — total assets friendly societies; 1920—1929 from Sheppard (1971) Table
(A)2.8, pp. 162-65.

CSOC — total assets collecting societies; 1920-1929 from Sheppard (1971) Table
(A)2.8, pp. 162-65.

PENS — total pension fund assets; while superannuation assets are substantial, Shep-
pard (1971) includes only those on record with the Registry of Friendly Societies
from 1920-1929.

Given the data items listed above, the data set was constructed as follows:

(1) CBA = COMBNK (1880-1929)

(2) SAVA = TSB (1880-1929) + PO (1880-1929) + BIRM (1920-29) +
BSOC (1880-1929)

(3) INSA = INS (1880-1929) + FRSOC (1920-29) + CSOC (1920-29)

(4) BANKA = sum of 1-2 above.

(5) FIA = sum of 1-3 above, with PENS (1920-29) added.

Canada

GDP — nominal gross domestic product; 1871-1925 from Urquhart (1986) Table
2.1, pp. 11-15. 1926-1929 from CANSIM series 10011 *“gross domestic product
at market prices.”

IPD — implicit price deflator (1900 = 1); 1871-1925 from Urquhart (1986) Table
2.9, p. 30. 1926-1929 deflator constructed from CANSIM series D30013 and
D40646.

POP — population; 1870-1926 from Urquhart (1986) Table 2.9, p. 30. 1926-1929
from CANSIM.

MSTOCK — money stock (M2); 1871-1929 from Bordo and Jonung (1987) work-
sheets in real terms and converted to nominal basis with IPD (described above).
CBA — total assets commercial banks; 1871-1929 from Neufeld (1972) Appendix B

“Canadian assets of chartered banks.”

SAVA — total assets savings institutions; 18711929 from Neufeld (1972) Appen-
dix B, and are sum of following asset totals: Canadian assets of Quebec Savings
Banks 1880-1929; Canadian assets of building societies and mortgage loan com-
panies 1880-1929; local caisses populaires and credit unions 1915-1929; govern-
ment and post office savings banks 1880-1929; provincial savings institutions
1919-1929.
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INSA — total assets insurance companies; 1871-1929 from Neufeld (1972) Appen-
dix B: sum of Canadian assets of life insurance companies 1871-1929, Canadian
Assets of fraternal benefit societies 1888-1929, and Canadian assets of fire and
marine insurance companies 1871-1929,

INVCOS — total assets investment companies; 1897—1929 from Neufeld (1972) Ap-
pendix B, sum of the following: Canadian assets of trust companies 1897-1929;
Canadian assets of investment companies 1926-1929 which include closed-end
funds and holding companies.

BANKA — total bank assets; 1871-1929 is sum of CBA and SAVA.

FIA — total financial intermediary assets; 1871-1929 is sum of BANKA, INSA, and
INVCOS.

MBASE — monetary base; 1871-1929 constructed from Urquhart and Buckley
(1965). The construction reflects changing reporting practices of the Canadian gov-
ernment and some approximation in the pre-1913 period. The following series were
used:

CURROB — currency outside banks; 1913-1929 from Urquhart and Buckley
(1965) series H3.

NOTEU — total Dominion or Bank of Canada notes; 1871-1929 from Urquhart
and Buckley (1965) series H16.

NOTEIB — Dominion or Bank of Canada note issue held by banks; 1871-1929
from Urquhart and Buckley (1965) series H14.

CNOTE — total chartered bank note issue; 1871-1929 from Urquhart and Buck-
ley (1965) series H19.

COIN — total subsidiary coin issue; 1901-1929 from Urquhart and Buckley
(1965) series H13.

BSPECI — gold and subsidiary coin held in Canada and abroad by chartered
banks; 1870-1912 from Urquhart and Buckley (1965) series H214, H197,
H180, Hl161.

BGSC — gold and subsidiary coin held in Canada by chartered banks; 19131929
from Urquhart and Buckley (1965) series H113, H137.

FBGSC — gold and subsidiary coin held abroad by chartered banks; 1913-1922
from Urquhart and Buckley (1965) series H156.

GOVDEP — deposits of chartered banks with government against notes; 1891-
1929 from Urquhart and Buckley (1965) series H182, H163, H140, H116.

RGOLD — central gold reserves; 1913—1929 from Urquhart and Buckley (1965)
series H139, HI115.

The monetary base (MBASE) series was then constructed as follows:

1913-1929: CURROB + NOTEIB + CNOTE + GOVDEP + BGSC + RGOLD
1901-1912: NOTEU + CNOTE + COIN + (.61)*BSPECI
1871-1900: NOTEU + CNOTE + (.61)*BSPECI

Note that BSPECT reflects all subsidiary coin and gold held by banks both in Canada
and abroad. BGSC and FGSC divide this series between foreign and Canadian amounts
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from 1913-1922. The best approximation for gold and subsidiary coin in Canadian
banks prior to 1913 was constructed by taking the average of BGSC/(BGSC + FGSC)
over the 1913-1916 period to approximate the percentage of the bank coin and gold
that is held in Canada. This percentage (.61) is then applied to the BSPECI measure
from 1871-1912 to approximate BGSC for these years.

Norway

GDP — nominal gross domestic product; 1875-1929 from Mitchell (1992) Table J1,
pp- 887-911.

IPD — deflator for GDP (1900 = 1); 1875-1929 constructed from nominal and real
GDP series from Mitchell (1992) Table J1, pp. 887-911.

POP — population; 1875-1929 from Mitchell (1992) Table A5, pp. 76-89.

MBASE — high-powered money; 1875-1929 proxied by “bank note circulation”
from Mitchell (1992) Table G1, pp. 761-72.

CBD — total deposits in commercial banks; 1875-1929 from Mitchell (1992) Table
G2, pp. 773-79.

SAVD — total deposits in savings banks; 1875-1929 from Mitchell (1992) Table
G3, pp- 779-90.

Sweden

GDP — nominal gross domestic product; 1875-1929 from Mitchell (1992) Table J1,
pp. 887-911.

IPD — deflator for GDP (1900 = 1); 1875-1929 constructed from nominal and real
GDP series from Mitchell (1992) Table J1, pp. 887-911.

POP — population; 1875-1929 from Mitchell (1992) Table AS, pp. 76—89.

MBASE — high-powered money; 1875-1929 proxied by “bank note circulation”
from Mitchell (1992) Table G1, pp. 761-72.

CBD — total deposits in commercial banks; 1875-1929 from Mitchell (1992) Table
G2, pp. 773-79.

SAVD — total deposits in savings banks; 1875-1929 from Mitchell (1992) Table
G3, pp. 779-90.
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