
The Credit Slowdown and the Monetary
Aggregates

by R.S. Hilton and C.S. Lown]

Over the past three years, a sharp decline in credit growth has been accompanied by ex-
treme weakness in the broad monetary aggregates. The behavior of these measures is
not unusual insofar as money and credit—especially credit at depository institutions—
have generally moved together during the past thirty years (Charts 1 and 2). However,
the very sharp deceleration in money and credit growth over the last few years raises the
question of how these aggregates have been affected by special factors during this most
recent business cycle.

In this study, we assess the recent slowdown in the broad measures of money by an-
alyzing several factors that are believed to have affected the supply of and demand for
both money and credit, including weakened bank balance sheets, a reduced willingness
to lend, shifts in consumers' preferences for money, and shifts in borrowers' demand for
loans. In the first section of the paper, we lay out a framework for discussing the various
channels connecting credit and money and describe how the principal forces behind the
slowdown in credit formation may have affected the monetary aggregates. In the sec-
ond section, we estimate the impact of the credit slowdown during the past few years on
M2, controlling for business cycle influences. An econometric analysis of the links be-
tween the credit and money slowdown is undertaken in the final section. In that section,
the predictive performance of M2 demand equations over the past few years is evaluat-
ed, the causal relation between money and credit is examined, and the ability of various
bank balance sheet measures to explain deposit formation is studied in a cross-sectional
framework.

The evidence reviewed in this study suggests that recent growth in the monetary ag-
gregates has been weakened by several factors that have slowed credit formation—fac-
tors operating in addition to the direct effects associated with the 1990-91 recession and
subsequent recovery period. These factors include a supply-side credit crunch in the de-
pository sector and a retrenchment in credit demand by heavily indebted borrowers. A
shift in consumer preferences towards holding more nonmonetary assets also has led di-

1 We thank Joe Abate and Joe LaVorgna for their research assistance and Akbar Akhtar for helpful comments.
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Causes and Consequences

Chart 1: Total Nonf inancial Private Credit, M2, and M3
Four Quarter Growth Rates

Percent
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1960 64 68 72 76

Note: Shaded areas represent recessions.
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Chart 2: Depository Credit, M2, and M3
Four Quarter Growth Rates

Percent
20

1960 64 68 72 76

Note: Shaded areas represent recessions.

84 88 92
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rectly to some weakness in the broader monetary aggregates and indirectly may have
contributed to slower bank credit formation. The behavior of interest rates, with bank
loan rates rising relative to market yields and deposit rates falling relative to alternative
yields, suggests that a contraction in the supply of bank loans has been an important
force weakening both credit formation and the broader monetary aggregates. Simple
calculations suggest that, combined, all the factors cited above could have depressed the
level of M2 by roughly $300 billion, or nearly 10 percent, by the third quarter of 1992,
two years after the onset of the most recent economic downturn.

An evaluation of the forecast performance of a standard M2 demand equation yields
a similar-sized value for the cumulative prediction error for this aggregate in the third
quarter of 1992. Including various measures of credit creation and alternative measures
of the opportunity cost of holding M2 deposits significantly improves the statistical fit
of the estimated M2 equation for recent years. Results from Granger-causality tests pro-
vide some weak support for the view that the causal link running from credit to M2 mon-
ey creation has strengthened in recent years, a finding consistent with the widespread
view that depositories have increased their use of smaller deposits (a component of M2)
as a managed liability to fund loans. Meanwhile, little evidence is found of a statistical-
ly significant causal link running from money to credit for the recent period. Finally, a
number of cross-section results performed using state-level and bank-level data show
that measures of bank balance sheet distress account for at least a modest portion of the
weakness in deposit formation in recent years.

Overall, the empirical work undertaken in this study shows that factors that have
shifted credit demand and supply, and money demand—apart from direct business cycle
influences associated with the 1990-91 economic downturn—account for a considerable
portion of the weakness in M2 seen in recent years. We are not able to isolate fully the
effect of credit supply problems on the monetary aggregates in our empirical analysis.
However, much of the evidence found—from examining the behavior of key interest
rate spreads, by including credit supply measures in the estimation of M2, and the cross-
section estimation results—supports the view that credit supply constraints played a sig-
nificant role in weakening the broader monetary aggregates.

Credit Formation and the Monetary Aggregates
In this section, we begin by outlining the linkages between credit formation and the
monetary aggregates, and then turn to the specific reasons commonly cited for the slow-
down in these aggregates.

Links Between Credit Formation and the Monetary Aggregates
The channels between credit formation and the monetary aggregates are multiple and
complex. Nonetheless, the key linkages between credit and money may be summarized
in the framework of supply and demand schedules for depository lending and deposit
creation. Depository institutions, including banks, act as a principal source of credit for
many businesses and most households. Depositories also supply a large fraction of the
liabilities that are included in the M2 and M3 monetary aggregates.

Stylized representations of the supply and demand for bank lending and money de-
posits are presented in Chart 3. In the top panel, bank loan supply and demand are
drawn as a function of the spread between the bank loan rate (rp) and the market yield
associated with investment or borrowing alternatives (r), represented by a single rate
that is held exogenous in this simple framework. Similarly, the supply and demand for
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Causes and Consequences

money deposits at banking institutions are determined in part by the opportunity cost of
holding or creating these deposits, represented in the bottom panel by the spread be-
tween the deposit rate (rd) and the alternative market yield.2

Factors other than lending and deposit rates can also affect the supply and demand
for either bank lending or monetary liabilities. For example, lower aggregate income
would decrease the demand for both bank credit and deposits, moving their respective
demand schedules to the left. Furthermore, some developments that bear directly on ag-
gregate measures included in the consolidated balance sheet of depository institutions
may spark a response by banks designed to keep their assets and liabilities in overall bal-
ance and at desired levels. Such responses may appear as shifts in the bank lending or
deposit supply schedules. For instance, developments that reduce the willingness of de-
positories to extend credit, moving the supply schedule of loans to the left, would also
reduce banks1 funding needs, shifting the money supply schedule to the left as well.

The degree to which a change in the supply or demand for bank lending might trans-
late into a shift in the money supply schedule depends importantly on several factors,
including (1) how extensively the managed liabilities in the monetary aggregate under
consideration are used to finance lending, and (2) how the investment portfolios of
banks are managed. These two factors are discussed in more detail below. Also dis-
cussed below is how total credit responds to factors that affect bank lending.

2 The alternative market rates used to measure the opportunity costs of borrowing and lending and of hold-
ing or creating money deposits are exogenous in this framework, so a single rate can be used in the graph-
ical treatment to represent all market rates with no loss of generality.

Chart 3: Bank Lending and Money

Loans Deposits

r-rd -

Ls = supply schedule of depository loans.

LD = demand schedule for depository loans.

M s = supply schedule of monetary deposits.

MD = demand schedule for monetary deposits.
(rp-r) = spread between the bank lending rate (rp) and the market rate (r).
(r-rd) = spread between the market rate (r) and the bank offering rate (rd).
L = level of depository loans.
M = level of deposit balances.
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Managed liabilities in the monetary aggregates
One factor that influences the degree to which a change in bank lending affects money
is the extent to which the monetary aggregate under consideration is used to fund lend-
ing activities. For many years, large certificates of deposits—those worth $100,000 or
more and included in the current definition of M3—had been used as the primary tool
by banks to finance their lending on the margin. Banks would adjust yields offered on
these deposits (in effect, shifting the supply schedule for M3) to attract the funding
needed to support their desired lending. As a result of financial deregulation that has
removed most deposit-rate ceilings, during the past several years depositories have in-
creasingly relied on small time deposits—those under $100,000 in value and included
in the current definition of M2—to help meet their funding needs. This shift in bank
practices has broadened the link between bank lending and M2; thus, shifts in bank
credit supply or demand are now more likely to lead to significant changes in the M2
deposit supply function than was previously the case.3

Holdings of government securities
The degree to which depositories offset changes in lending supply or demand by shift-
ing their other asset holdings will also partly determine the response of the money sup-
ply schedule to lending changes.4 The top panel of Chart 4 indicates that a significant
portion of the slowdown in depository lending in the past few years has been partly off-
set by more rapid accumulation of investment securities.5 Nonetheless, overall deposi-
tory credit, which includes these securities, has fallen considerably in recent years
(bottom panel). Thus, the overall balance sheet constraint suggests that a substantial
part of the reduction in depository lending has been met with a decline in bank deposits.

Reliance on banks as a source of credit
This study focuses primarily on the association between depository credit formation and
the monetary aggregates, which are used to finance a major portion of bank lending.
Some general observations about the relation between changes in bank credit formation
and the behavior of total credit should be made. A decline in depository credit that is
accompanied by a reduction in money may not be reflected in a similar change in total
credit formation because businesses and households have some ability to raise credit
outside of banking channels. Many of the financial innovations of the past decade have
made it easier for larger corporations to borrow directly in credit markets or through
nondepository institutions. Consequently, a shift in the supply of depository credit will
not necessarily be fully reflected in changes in total credit.6 Nonetheless, many small
and medium-sized firms remain heavily reliant on depository institutions to meet their

3 Wenninger and Partlan (1992) found that the contemporaneous correlation between interest rates on small
and large time deposits, and between the growth of these two types of deposits, was significantly higher
over the sample period running from the late-1970s to the present than it was over the preceding twenty
years. The increased correlation in the behavior of these deposit categories suggests that banks now use
some M2 deposits as they traditionally have used M3 deposits to fund credit expansion.

4 The rate of return on these alternative assets is captured in the market interest rate presented in the graphs.
Thus, the sensitivity of lending or deposit creation to changes in security holdings is reflected in the supply
elasticities.

5 In fact, some anecdotal evidence suggests that stricter capital requirements have encouraged banks to sub-
stitute government securities in place of loans.

6 The effects of a slowing in depository lending on economic activity, which are not treated explicitly in this
study, may depend in part on how readily nonbank credit can be substituted for bank lending.
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Causes and Consequences

Chart 4A: Depository Lending and Investments
Four Quarter Growth Rates

Percent
40

1960 64 68 72 76

Note: Shaded areas represent recessions.

80 84

Chart 4B: Total Credit of Depository Institutions
Four Quarter Growth Rates

1960 64 68 72 76

Note: Shaded areas represent recessions.

84 88 92
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credit demands, so a fall in depository credit supply, and the associated drop in money
supply, will at least be partly reflected in a decline in overall credit formation.

Factors Behind the Credit Slowdown and Implications for Money Growth
The simple framework presented above can be used to illustrate the consequences of a
credit slowdown for the monetary aggregates. A decreased willingness on the part of
depository institutions to lend is widely regarded as a principal cause of the slowdown
in depository credit formation.7 A "supply-side" credit crunch has been tied to several
related developments. Reduced depository credit supply has been attributed to a shrink-
ing capital base that directly impedes the ability of depositories to lend, and to loan loss-
es accumulated over the past several years.8 Stricter capital requirements and more
stringent lending guidelines imposed by banking regulators in response to these same
factors have reinforced banks' reluctance to lend. The widespread distress experienced
in the savings and loan industry and the associated collapse in the capital base of thrifts
is one part—albeit a substantial one—of this credit crunch phenomenon.

All these developments would shift the supply schedule for bank loans, as portrayed
in Chart 5A, placing upward pressure on bank lending rates measured relative to market
interest rates. At the same time, after allowing for any substitution of investment secu-
rities in place of direct lending, the decreased loan supply would contribute to a leftward
shift in the money supply schedule as the funding needs of depositories fell, also shown
in Chart 5A. As a result, the money supply would be reduced, and bank offering rates
would fall relative to competing market yields. In this scenario, bank lending rates rise
relative to market rates while deposit rates fall, and the amount of outstanding bank
loans and deposits falls.

Considerable anecdotal evidence suggests that banks have relied in part on nonprice
mechanisms to allocate credit supplies. To ration credit, depositories can adjust a vari-
ety of qualifying standards. Certain forms of collateral may be revalued to reflect re-
vised perceptions about underlying risk, or credit may be restricted to customers with
established, long-term relationships. In recent years, many borrowers in the real estate
sector in particular have reported being effectively shut out of the bank credit market.
In terms of the graphical framework presented in Chart 5 A, under credit rationing, lend-
ing rates are held below market clearing levels, where loan demand outstrips supply, and
banks cut back on desired lending through nonprice means. While potentially signifi-
cant, large reductions in desired lending are difficult to achieve entirely through non-
price means, and some combination of higher lending rates and more stringent lending
criteria are likely to have been used.

The credit slowdown has also arisen partly from "demand-side" factors not directly
linked to the aggregate level of economic activity as businesses and households have
voluntarily scaled back their borrowing. In many cases, the high levels of debt incurred
in the 1980s and depressed values of asset holdings, particularly real estate, have left
borrowers reluctant or financially unable to take on additional debt. A falloff in credit
demand would tend to reduce bank lending rates, as shown in Chart 5B. This decline
in demand would also contribute to a leftward shift in the money supply, also portrayed
in Chart 5B, because the funding needs of depositories would be reduced. In this case,

7 Explanations for the weakness in lending by depository institutions arc discussed in greater detail by Lown
and Wenninger (1993).

8 Peck and Roscngren (1992) have argued that a capital shrinkage has constrained bank lending in the New
England region. Johnson (1992) makes a similar case at the national level.
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Causes and Consequences

Chart 5: Shifts in Bank Lending and Money*

A: Decline in Bank Lending Supply

Loans

rp-r

B: Decline in Credit Demand

Loans

C: Decline in Money Demand

Loans

Deposits

M:

Deposits
M:

* See notes after Chart 3.
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both bank lending and money decline, and both bank lending rates and offering rates on
deposits fall relative to competing market yields.

Factors other than a slowing in bank credit demand and supply have been linked to
recent weakness in money growth. In particular, a shift in consumer preferences for
holding money balances has been tied to the introduction of alternative investment ve-
hicles offered by nondepository institutions and may have been a separate source of
weakness in money demand. Bond and stock mutual funds have found increasing ac-
ceptance among smaller investors in recent years. These accounts often carry market-
based returns and offer a degree of liquidity similar to competing deposits included in
the broader monetary aggregates. Their introduction would contribute to a leftward
shift in the money demand schedule as consumer preferences change, as represented in
Chart 5C, putting upward pressure on deposit rates.9 The massive closing of thrifts by
official regulators also reportedly has encouraged a reallocation of funds into accounts
not included in the monetary aggregates that might not otherwise have taken place,
prompting a shift in money demand. A fall in money demand impairs the ability of de-
positories to attract funds without raising offering rates, causing credit supply to be cut
back, also shown in Chart 5C.I() In this case, money and credit decline, while both bank
lending and offering rates rise relative to competing market rates.

Finally, the broad decline in aggregate economic activity associated with the 1990-
91 recession, as well as the sluggish pace of growth that marked the early stages of the
subsequent recovery, have undoubtedly exerted a major influence on the behavior of
credit and money.11 A decline in economic growth typically weakens credit demand,
including demand for depository lending, and at the same time directly reduces money
demand. Meanwhile, the capital positions of depositories and the value of their collat-
eral holdings normally deteriorate in the face of a slowing economy, reducing the will-
ingness of banks to lend and producing leftward shifts in the supply of loans and
money.12 The net result is reductions in the supply and demand for money and in bank
lending, with an uncertain impact on interest rate spreads.

The impact of the factors cited in this section on interest rate spreads and the level
of bank lending and the money supply are summarized in Table 1. It may be difficult to
establish with any certainty which of these developments have been most responsible
for the sustained weakness in depository credit formation and the monetary aggregates
over the past few years because all of these factors would tend to work in the direction

9 A heightened consumer awareness of the availability of alternative investment opportunities would also
increase the elasticity of demand for money to movements in competing market interest rates.

10 Viewed from a longer term perspective, the growth in money market mutual funds and alternative invest-
ment accounts may be seen as part of the ongoing trend toward greater disintcrmediation in credit markets,
which has included an expanded role for nondepository institutions. This process would be associated
with a decline in the demand for bank lending as well as a shift in money demand, exerting pressure on
bank profit margins measured by the spread between bank lending and offering rates. Over time, this pres-
sure on bank earning spreads would force some depositories to fail, shrinking the entire sector and causing
the supply schedules for bank credit and deposits to shift leftward (thereby restoring bank earning spreads
to original levels).

1' To an uncertain degree, recent economic weakness may have been brought on, or at least been reinforced
by, some of the interruptions to credit supply and demand described above; however, the weakness in eco-
nomic activity over this period is treated as having had an independent effect on money and credit in this
analysis.

12 In terms of the graphical framework of Chart 3, ultimately, the supply and demand schedules in both the
bank lending and deposit markets would shift to the left, reducing the quantities of lending and money, but
with uncertain implications for interest rate spreads.
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of weakening credit formation and the monetary aggregates. However, these factors
hold different implications for the behavior of interest rates spreads, so an examination
of these yields might provide some idea of which forces have been dominant.

Bank lending rates (measured by the prime rate) have not declined as much as other
borrowing rates (represented by the commercial paper rate) since the onset of the last
recession (Chart 6). This behavior suggests that constraints on bank credit supply may
have been a more important factor in the slowing of depository credit formation—and
therefore of the monetary aggregates—than a slowing in business and household credit
demand tied to balance sheet restructuring efforts. To be sure, a widening in this spread
could also be associated with a leftward shift in money demand, as portrayed in Chart
5C. However, the simultaneous widening in the spread between six-month bank CD
rates and Treasury yields of comparable maturity, shown in Chart 7, suggests that a drop
in credit supply rather than a decline in money demand better explains the recent behav-
ior of these aggregates and related interest rate spreads.

These general inferences must be treated cautiously on the basis of the circumstantial
evidence presented. All of the economic developments described above, as well as oth-
ers, have undoubtedly affected the supply and demand schedules for credit and money
in recent years. In the face of so many simultaneous influences, simple observations of
interest rate spreads could give an incomplete picture of the primary forces affecting the
behavior of the monetary aggregates and credit.13

In the remainder of this paper, we attempt to quantify how much of the recent weak-
ness in the broader aggregates can be directly linked to the slowing in credit formation.
Rough measures of the effects of all factors other than direct business cycle influences
on M2 are made in the following section. No attempt is made to sort out the relative
contributions that supply versus demand influences on credit formation have had on
money. Further work in the subsequent section, however, effectively controls for some
of the demand-side factors that may have weakened credit formation, providing a better
sense of the importance of supply-side lending constraints for the monetary aggregates.

13 Feinman and Porter (1992) suggest that the standard measures of bank offering rates may be flawed. Their
work indicates that better measures of yields on nontransactions deposits in M2 show an even more
marked decline relative to other market interest rates than is shown in Chart 7.

Table 1: Effects of Exogenous Shocks on Interest Rate Spreads,
Money and Depository Lending

Exogenous Shocks

Decreased loan supply

Decreased loan demand

Decreased money
demand

Spread Between:

Bank Lending Rate
and Market Rate

rp-r

+

-

+

Market Rate and
Deposit Rate

r-rd

+

+

-

Money
M

-

-

-

Depository
Loans

L

-

-

-
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Chart 6: Prime Rate less Six-Month Commercial Paper Rate

Percent

1959 62 65 68 71 74 77 80 83 86 89 92

Note: Shaded areas represent recessions.

Chart 7: Spread between the Six-Month Treasury Bill Rate and the Six-Month CD Rate

1959 62 65 68 71 74

Note: Shaded areas represent recessions.

77 83 86 89 92
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II. Measuring the Effects of the Recent Credit Slowdown on M2
In the previous section, we considered how changes in loan supply and demand, money
demand shifts, and cyclical factors may have affected bank credit and deposits. Over
the last few years, all of these factors have reinforced one another and slowed the growth
of bank credit and the broader monetary aggregates. In this section, two independently
derived measures are taken of the net impact that factors apart from the business cycle
have had on M2 since the onset of the last recession. An alternative calculation attempts
to control for the effect that the secular contraction of the depository sector has had on
money.

By comparing the recent behavior of credit and the monetary aggregates to their his-
torical patterns around previous business cycles, some measure can be made of the ef-
fects that all noncyclical forces have had on M2 in the past few years, including
reductions in the supply and demand for bank credit.14 Of course, this approach is im-
precise, and does not allow for the indirect effects some of the sources of weakness in
credit could have had on the money and credit aggregates by depressing economic ac-
tivity. This method also may not fully control for how the behavior of credit and money
responds to economic downturns of different intensity.

The behavior of credit and money relative to the level of nominal income since the
onset of the last recession (1990-IH) demonstrates that extraordinary economic forces
have operated to weaken these aggregates, even allowing for the direct effects of the
economic downturn (Chart 8).15 Depository credit measured relative to GDP began
edging down in the quarters leading up to the onset of the most recent recession, but
compared to past business cycles it weakened markedly only after the recession was un-
derway. At the same time, the broader monetary aggregates measured relative to nom-
inal income also began to weaken measurably using past experience as a benchmark.
Many of the factors cited in the previous section—a depository credit crunch, a re-
trenchment in credit demand not directly related to the recession, and a shift in prefer-
ences for holding nonmonetary liabilities—were believed to have been operating at this
time to weaken money and credit.

Recent values of key measures of credit and money are presented in Table 2. In the
two years since the start of the last economic downturn—from 1990-III through 1992-
III—the value of M2 as a percentage of nominal GDP, on balance, fell by nearly 3 per-
centage points. This behavior stands in contrast to past experiences around business cy-
cles. As shown in Chart 8C, M2 relative to nominal GDP rose, on average, about
4 1/2 percentage points in the two years following the onset of previous recessions. Had
M2 conformed to this pattern during the latest business cycle, its value would have been
about $270 billion higher in 1992-III than it was.16

An alternative estimate is derived by calculating the dollar value of depository credit,

14 The behavior of bank credit rather than bank lending is examined in this section because some of the weak-
ness in lending has been met with an increase in holding securities rather than a decline in deposit cre-
ation.

15 Wenninger and Partlan show that the weakness in M2 and M3 over this time was concentrated in the small
and large time deposit components. A weakening in the monetary aggregates associated with a broad
decline in demand stemming from an economic slowdown might be expected to have been more evenly
distributed across the components of the monetary aggregates.

16 This calculation simply raises the level of M2 in the eighth quarter following the beginning of the last
recession--1992-111-by enough to bring the dashed line in the bottom right panel of Chart 10 to the level
of the solid line.
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Chart 8A: Ratio of Total Private Credit to GDP
Indexed to Recession Expansion
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Note: Average is the average of the 1960, 1969, 1973, 1nd 1981 recessions.

Chart 8B: Ratio of Depository Credit to GDP
Indexed to Recession Expansion
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Causes and Consequences

Chart 8C: Ratio of M2 to GDP
Indexed to Recession Expansion
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Chart 8D: Ratio of M3 to GDP
Indexed to Recession Expansion
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Note: Average is the average of the 1960,1969, 1973, and 1981 recessions.
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and associated amount of funding with M2 deposits, that would have been necessary to
keep the ratio of depository credit to nominal GDP in this recession at its average level
during past recessions (taking the level of nominal income as given). In the first eight
quarters after the start of the last economic downturn, depository credit relative to in-
come fell roughly 10 percentage points, whereas in past episodes this ratio rose by about
3 1/2 percentage points in the same length of time, as shown in Chart 8B. If a higher,
counterfactual ratio of depository credit to income in line with past experience had been
financed with a "typical" mix of monetary and nonmonetary depository liabilities, then
the nontransactions components of M2 at depository institutions would have been about
$320 billion (i.e., about 15 percent) higher as of 1992-111.

Each of the above calculations attempts to measure the effect that all factors not di-
rectly related to the economic recession have had on M2, but by different means. The
estimates obtained, although diverse, are of a similar order of magnitude and suggest
that extraordinary factors—including shifts in credit supply and demand and in money
demand—had depressed the level of M2 between 7 1/2 to 9 1/4 percent as of 1992-HI.17

An alternative approach attempts to control for the secular downsizing of the depos-
itory sector as well as for the economic recession in measuring the consequences of the
credit slowdown for M2. Depositories' share of total private credit creation has been on

17The values obtained here arc similar in magnitude to the total prediction error for M2 found using a stan-
dard econometric model for that aggregate reported in section III.

Table 2: Values of Credit and Money
In Billions of Dollars

M1

Currency

Demand deposits

Other checkable deposits

Savings deposits and MMDAs

Small time deposits

Nontransaction M2 at depositories

Actual M2

Estimated impact on M2 of:

Restoring the ratio of M2 to GDP to
"normal" levels

Restoring the ratio of depository
credit to GDP to "normal" levels

Restoring the ratio of private credit to
GDP to "normal" levels

Nominal GDP

1989-1V

783

222

278

283

885

1146

2031

3207

5340

1990-111

812

240

280

292

920

1155

2075

3322

5560

1992-111

969

283

323

363

1146

927

2073

3476

+268

+317

+93

5979
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a gradual, but steady, downtrend for almost two decades. The recent expansion of non-
monetary consumer investment funds described in the previous section is partly the
byproduct of the growth of nondepository credit intermediaries, which has contributed
to the shrinkage of the depository sector as a source of credit formation. To control for
this additional factor, movements in the ratio of total private credit to nominal GDP
around past business cycles are used as the benchmark for calculating alternative levels
of depository credit formation and M2 deposit creation.

As shown in Figure 8A, in the first two years since the beginning of the last reces-
sion, total credit relative to income fell roughly 2 percentage points, underperforming
by about 4 1/2 percentage points its usual behavior in the same time frame in past busi-
ness cycles. Under the assumption that this discrepancy measures the weakness in de-
pository credit that can be explained either by the recession directly or by the secular
contraction of the depository sector, we raise the nontransactions components of M2 by
this same percentage amount. This adjustment adds nearly $100 billion to the value of
M2in 1992-IH.

This last calculation must be viewed very tentatively, as it could misstate the effects
on M2 growth of factors not related to the recession and the shrinkage of the depository
sector for several reasons. On the one hand, the effects of a supply-side slowing in de-
pository credit formation on M2 would not be captured to the extent that borrowers were
able to raise credit outside of the depository sector.18 On the other hand, the effects of
a decline in consumer demand for M2 balances, which might be viewed as a part of the
ongoing downsizing of the depository sector, would be captured in the calculation to the
extent that borrowers could not secure alternative sources of funding outside the depos-
itory sector.19

The calculations presented in this section are only intended to provide crude approx-
imations of the impact that the credit slowdown has had on the broader monetary aggre-
gates. The methods used were simple, and alternative calculations obtained using
different techniques or assumptions could well yield different results. To examine in
greater detail the relations between depository credit and the broader monetary aggre-
gates, we employ several econometric methods, described in the following section.

III. Empirical Analysis of the Link Between the Credit and Money Slowdown
In this section, we use econometric techniques to study several aspects of the relation
between depository credit and the broad monetary aggregates. We first consider the ex-
tent to which the recent performance of the M2 aggregate has been unusual by examin-
ing its behavior using the money demand model developed at the Board of Governors.
Next, using Granger "causality" tests, we explore whether the slowdown in credit
growth occurred prior to that of money growth. (Finding such a result does not imply
that the lending slowdown caused the money growth slowdown, but it does imply that
the data is at least consistent with this view.) The causality tests will provide some in-
sight into whether the relation between credit and the broader monetary aggregates has
undergone any shift over the past decade as a result of innovations in the financial sector.
Therefore, these tests will suggest whether shifts in credit supply or demand now have
a larger effect on the monetary aggregates in recent years than previously. Finally, using

18 In this case, measured total credit would not have fallen, even though depository credit, and presumably
the level of M2 funding, would have declined.

19 In this situation, total credit would fall along with depository credit and M2.
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state- and bank-level data, we conduct a cross-sectional regression analysis to determine
whether banking sector difficulties, proxied by bank balance sheet measures, can ex-
plain the money growth slowdown.

M2 Demand Equation
In order to determine how much of the weakness in M 2 has been "unusual," we estimate
the Board of Governors' M2 demand model and examine the residuals from the estimat-
ed equation. Large residuals over the past few years would indicate that the behavior of
M2 has been unusual relative to its past behavior. These errors capture deviations in
money demand, but because supply factors are not explicitly controlled for, the errors
may also reflect money supply disturbances linked to shifts in credit demand and supply.

The Board's M2 equation is specified in an error-correction framework, which takes
into account the long-run relationship between M2, its opportunity cost, and economic
activity. The dependent variable in the equation is the growth rate of nominal M2. In
addition to the variables included in the error-correction specification, the independent
variables include a lagged dependent variable, a time trend, and four dummy variables
to take into account the introduction of nationwide super NOW and M M D A accounts.
We estimate the equation using quarterly data over the period 1964-1V to 1992-III. The
results appear in Table 3.

The lagged levels of the (logarithm) opportunity cost and of velocity, along with the
time trend, represent the difference between the actual and long-run demand for M2. As
the table shows, these variables all are significant in explaining the growth in M2 . The
change in consumption, the opportunity cost measure and the lagged dependent variable
capture the short-run dynamics and are all significant in explaining M2 growth.

To determine whether this equation accurately represents the behavior of money de-
mand over the entire time period, we examined the estimated equation for structural
breaks. We considered whether the equation estimated prior to the third quarter of 1976
was significantly different from the equation estimated since then and repeated this
same exercise breaking at 1979-III and at 1982-1V. We found no significant break in the
equation at any of these points. Finally, we estimated the equation through 1989-1V and
tested whether the M2 prediction errors from 1990-1 through 1992-III were large, which
would suggest that a break occurred more recently. Such a break did occur in 1990,
which coincided with the sharp slowdown in bank credit.

A rough sense of the size of this recent change in the behavior of M2 can be seen in
Chart 9. The figure plots the actual growth rate of M2 over the 1964-92 time period,
along with the out-of-sample dynamic forecast for the 1990-1 to 1992-111 period based
on the equation estimated through 1989. The predicted values over the forecast period
are much larger than the actual data, indicating that the previous relationship among
M2, economic activity, and the opportunity cost of holding M2 broke down over the last
few years.

A complementary way to explore the recent behavior of M2 is to examine the in-
sample residuals from the M2 equation estimated over the entire time period. As Chart
10 shows, beginning in 1990, the actual minus predicted values of M2 growth became
negative and relatively large. There were other periods in earlier years when M 2 growth
was weaker than the equation predicted, but to a lesser degree than over the last few
years. Moreover, the recent weakness occurred at a time when monetary policy was
considered expansionary. During or following each of the earlier recessions, when the
Federal Reserve eased policy to boost economic growth, growth in M2 was generally
stronger than estimated by the equation.
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Causes and Consequences

To determine whether the unexplained weakness in M2 growth could be accounted
for by the credit growth slowdown, we extended the independent variables in the money
demand equation to include variables which reflect credit market conditions. The vari-
ables we chose are of two types: bank balance sheet variables, such as credit aggregates
and the capital stock, and interest rates on competing financial instruments. The inclu-
sion of credit variables in the money demand specification, because of the obvious en-
dogeneity issue, should not be considered an attempt to improve upon the equation's
specification. Nevertheless, such an extension allows us to determine in a rough way
whether the credit growth slowdown directly contributed to the unexplained weakness
in M2 growth. The inclusion of alternative interest rates is not subject to the same crit-
icism. However, the importance of these rates could be explained by developments oth-
er than the credit slowdown.

The bank balance sheet variables we consider are depository credit and loans, and
commercial bank credit and loans. These variables allow us to consider whether the ex-
planatory power of commercial banks differs from that of thrifts, and whether the role

Table 3: M2 Demand Equation

Aln(M2) = 0 , p2*ln(OpportunilyCost(-l))
+ p3*ln(Velocity(-l)) + p4*AIn(Consumption) + P5*Aln(Consumption(-l))
+ P6*Aln(Consumption(-2)) + P7*Aln(Opportunity Cost) + P8*DCON
+ P9*DUM1 + P|0*DUM2 + pn*Aln(M2(-l)

Estimation Period: 1964-IV to 1992-111

Coeffi-
cient

Constant

Po

Pi

P2

P3

P4

P5

Esti-
mate

-.050

-.000

.002

-.006

-.117

.262

.060

S.E.

0.12

.000

.002

.001

.026

.070

.071

t-stat.

4.27

2.57

.90

4.25

4.43

3.73

.84

Coeffi-
cient

Pe

P7

Pa

P9

P10

P11

Esti-
mate

.063

-.007

-.006

.029

-.010

.615

S.E.

.064

.002

.006

.005

.006

.077

t-stat.

.99

4.10

1.11

5.61

1.65

7.96

Adj. R2 .68
Durbin-h .86
St. Er. .005

Notes: M2 = nominal M2 money aggregate. DMMDA = dummy variable for the introduction of
MMDAs, 0 through 1982-1V and 1 thereafter. Opp. Cost = the three-month Treasury bill rate
minus a weighted average of the interest rates on the M2 deposit categories. Velocity = GDP/
M2, Consumption = personal consumption expenditures. DCON = dummy variable for credit
controls, 1 in 1980-11 and 0 otherwise. DUM1, DUM2 = short-run dummies for the introduction
of MMDAs, 1 in 1983-1, 0 otherwise, and 1 in 1983-11 and 0 otherwise, respectively.
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Chart 9: Actual and Predicted Growth Rates of M2

1965 68

Source: Board of Governor's Model.
Note: Shaded areas represent recessions.

Chart 10: M2 Demand Residuals

Percent
1

86 89 92

1965

Source: Board of Governor's Model.
Note: Shaded areas represent recessions.

89 92
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Causes and Consequences

of loans is different from that of security holdings. We also include the capital-asset ra-
tio of the commercial banking system to more directly test the role of banking sector dif-
ficulties.

We consider whether the increased popularity of stock and bond funds has contrib-
uted to the weakness in the broader monetary aggregates by including the five-year
Treasury security rate as a proxy for interest rates on these alternative assets. We also
consider whether the spread between the five-year rate and a short-term rate, the three-
month Treasury bill rate, is significant. Finally, we consider whether the scaling back
of household borrowing had an impact on the demand for money, by including the rate
on automobile loans as a representative consumer loan rate.20

Each of the loan and interest rate variables is added one at a time to the money de-
mand equation. The equation is reestimated over the entire time period, first with each
variable included over the entire sample period, and then with the variable beginning in
1982-1V. These two specifications allow us to consider whether each variable only be-
came significant, or became increasingly significant, during the 1980s.21

As Table 4 indicates, all of the credit aggregates are significant over both time peri-
ods, with their significance increasing during the 1980s.22 The positive coefficients in-
dicate that credit growth and money growth move in the same direction. As growth in
all of these credit measures has been weaker than expected over the last few years, these

2 0 The interest rates we consider arc similar to the rates examined by Fcinman and Porter (1992).

21 Although we might also want to consider the importance of these variables over the 1989-92 period, this
time period is too short to generate statistically meaningful parameter estimates.

22 The addition of each variable alters the coefficients of the remaining variables slightly, but the changes are
quite small. Hence, we report only the coefficients and standard errors of each additional variable

Table 4: Importance of Credit Variables in M2 Demand Equation

Additional Explanatory Variable

Total Dl credit

Bank credit

Dl loans

Bank loans

Capital asseta

Five year Treasury rate

Five year minus 3 month Treasury rate

Auto loan rateb

1964-IV to 1992-111

.20

.10

.12

.08

.04

-.14

.08

-.50

(.04) **

(.03) ***

(.04) ***

(.04) **

(.04)

(.09)

(.06)

(.16)***

1982-1V to 1992-111

.25

.19

.24

.27

-1.38

-.02

-.10

-.14

(.07) ***

(.08) **

(.06) ***

(.07) ***

(.41)***

(.05)

(.10)

(.28)

Notes: Standard errors are in parentheses.
a The capital-asset ratio is only available beginning in 1980-1.
b The auto loan rate is only available beginning in 1972-1.

* Significant at the 10 percent level.
** Significant at the 5 percent level.

*** Significant at the 1 percent level.

416Digitized for FRASER 
http://fraser.stlouisfed.org/ 
Federal Reserve Bank of St. Louis

1994



findings are consistent with weak credit growth slowing the growth in M2.23

Bank loan growth is the weakest over the entire period, having both the smallest co-
efficient and the lowest significance level (5 percent). But the bank loan variable has
the highest coefficient during the 1980s. Somewhat surprisingly, the capital-asset ratio
is negatively related to the demand for M2 during the 1980s. But this finding can be
explained by the fact that this variable has been rising for the banking sector as a whole,
despite regional banking problems where this ratio has fallen. This finding suggests that
a more disaggregate analysis is likely needed to uncover a link between deposit growth
and measures reflecting the strength of banks' balance sheets.

The table also indicates that although the coefficients generally have the expected
negative sign, the interest rates are for the most part not significant. Their insignificance
likely reflects the fact that only over the last few years have interest rates on alternative
financial assets strongly affected the demand for M2. This recent time period is too
short to obtain meaningful statistics for these variables.

We conducted one further exercise to obtain a better sense of how much of the weak-
ness in the demand for M2 can be accounted for by these credit variables. We examined
the cumulative errors in the predicted values of M2 estimated with and without both a
credit variable (bank loans) and an interest rate variable (the five-year Treasury bond
rate). The results appear in Chart 11. As the chart shows, the original Board of Gover-
nors model has a cumulative error in predicting M2 of roughly $250 billion by the third
quarter of 1992. This amount is similar to the measures of "unusual" weakness in M2
reported in the previous section. When the additional variables are added this error falls
to roughly $25 billion.

2 3 Loan variables were also found to be significant in non-M2 M3 and term deposit demand equations in
Motley (1988).

Chart 11: Cumulative Errors from M2 Demand Equations

Billions of dollars
100

-200

-250 Li

Alternative Model

1987 88 89 90 91 92

Note: Alternative Model includes growth in commercial bank loans, and the five-year
bond rate.
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Causes and Consequences

To summarize this section, both the forecasting exercise and the plots of residuals
indicate that the behavior of M2 changed after 1989. Additional work suggests that the
weakness in credit growth could account for much of the weak M2 growth. However,
this last conclusion must be viewed tentatively. The improvement in the money de-
mand residuals obtained by including various credit proxies largely results from the
high correlation between credit and money growth, which need not imply causation. In
the next sections, we use alternative approaches to determine whether and to what de-
gree the recent slowdown in the broad monetary aggregates can be attributed to the 1990
credit slowdown.

Causality Tests
We now consider whether or not credit growth "Granger causes" money growth. Such
a finding would be consistent with the view that the recent slowdown in credit growth
"led" to the slowdown in the monetary aggregates. However, such a result would not
necessarily mean that the credit growth slowdown caused the money growth slowdown:
a third factor could be responsible for both. Nevertheless, to better understand the im-
portance of the credit growth slowdown for the weakness in the monetary aggregates,
we consider whether a causal relationship exists between the two measures, and whether
the relationship may have changed in recent years.

To examine whether lagged credit measures can "explain" movements in the mone-
tary aggregates, we look at quarterly data from 1959-1 to 1992-1. We first examine
whether the two variables were linked prior to the deregulation of the 1980s. We then
examine their relationship during the 1980s. We also examine whether money growth
"causes" credit growth because the possibility that causality is bidirectional can not be
ruled out. Therefore, we also consider whether lagged values of growth in the monetary
aggregates are significant in explaining credit growth.

Four credit aggregates are used in our analysis, total credit and total lending, for both
commercial banks and for all depository institutions. The two measures of money used,
M2 and M3, include either deposits held at the commercial banks or at all financial in-
stitutions, depending upon whether a bank credit or a total depository credit measure
was used in the regression. Including and then excluding the thrift institutions allows
us to investigate whether the link between the credit and money slowdown has operated
through the thrift institutions. This breakdown also allows us to consider whether the
large number of recent thrift failures distorted the money-credit relationship.

Because the series are nonstationary in their level form, the data are all transformed
to growth rates. The same number of lagged values of the independent and dependent
variables are included as explanatory variables. A test for the joint significance of the
lags of the independent variable is then calculated to determine whether movements in
this variable are significant in explaining movements in the dependent variable, after
lagged values of the dependent variable have been taken into account. The tests are per-
formed for each credit variable relative to each money measure, and then the causal link
from money to credit is considered. The marginal significance level of each test is re-
ported in Table 5.

As the table indicates, we conduct the tests using lag-lengths of four and eight quar-
ters. The top half of the table presents the credit variables' predictive power for the mon-
etary aggregates. The results indicate that, generally speaking, the link between the
bank credit variables and the monetary aggregates strengthened during the 1980s, while
the link between lending at all institutions and the similarly measured monetary aggre-
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Table 5: Time Series Analysis

A. Bivariate Tests of the Predictive Power of Depository Credit

1959-1 to 1982-1V

M2

M3 a

1982-1V to 1992-1

M2

M3

Lag-Length

4
8

4
8

4
8

4
8

Independent Variables

Marginal Significance Levels

TC

.70

.36

.83

.94

.59

.87

.50

.13

TBC

.09

.14

.03

.31

.00

.01

.05

.09

TL

.00

.00

C
O

 
C

O

.71

.72

.88

.43

TBL

.00

.01

.34

.61

.00

.00

.04

.30

B. Bivariate Tests of the Predictive Power of Money

1959-1 to 1982-1V

M2

M3 a

1982-1V to 1992-1

M2

M3

Lag-Length

4
8

4
8

4
8

4
8

Dependent Variables

Marginal Significance Levels

TC

.07

.04

.00

.00

.25

.75

.16

.23

TBC

.55

.35

.80

.19

.47

.62

.98

.92

TL

.01

.03

.05

.06

.50

.30

.27

.41

TBL

.20

.32

.41

.29

.26

.37

.33

.75

Notes: TC, TL = total credit and total loans at all domestically chartered depository
institutions, respectively. TBC, TBL = total credit and total loans at all domestically chartered
commercial banks. M2 = the M2 monetary aggregate, M3 = the M3 money aggregate.
For the tests with TC and TL, the monetary aggregates include deposits at all depository
institutions. For the tests with TBC and TBL, the monetary aggregates include deposits at
all commercial banks.

a. The tests involving M3 at commercial banks begin in 1970-1.
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Causes and Consequences

gates weakened.24 In the earlier part of the sample period, total bank credit (TBC) and
both loan variables (TL and TBL) are significant in predicting M2. Total loans lose their
significance in predicting M2 in the 1980s, but the link between bank credit and M2 in-
creases. Bank credit is also significant in predicting M3 over both time periods, and the
link between bank loans and M3 becomes significant during the 1980s.

The bottom half of the table presents the results for the causal link running from the
monetary aggregates to the credit variables. The tests indicate that the aggregates are
significant in explaining total credit (TC) and loans (TL) of all financial institutions over
the earlier period, but not during the 1980s. Thus, prior to 1983 there was a bidirectional
relationship only between M2 and total loans. Since that time there has been a unidirec-
tional relationship running from bank credit and bank loans to the monetary aggregates.

Overall, the results seem to support the hypothesis suggested by the earlier discus-
sion, that the link running from bank credit to the monetary aggregates increased fol-
lowing deposit deregulation. This finding is consistent with the view that banks
increasingly made use of managed liabilities to fund their desired levels of credit exten-
sions. This finding also suggests that the slowdown in money growth could have fol-
lowed from the slowdown in credit growth, and that such a directional link is more likely
to have occurred in the recent credit slowdown than in prior episodes. However, this
conclusion generally holds for the bank credit measures, and not the total depository
credit measures.

Cross-Section Analysis
We now attempt to determine more precisely how much of the weakness in the monetary
aggregates can be explained by the recent problems in the banking sector that have con-
strained credit supply by conducting a cross-sectional analysis of deposit data25 Be-
cause of the regional nature of many of the banking difficulties, more aggregated data
obscures the links between bank balance sheet problems and deposit growth. We begin
by providing an overall picture of deposit growth according to regions of the country.
We then present a more detailed analysis.

Deposit growth by region
Table 6 presents deposit growth by region for the four main categories of deposits—
checking, savings, small time deposits, and large time deposits—at all domestically
chartered U.S. banks. Growth rates for each of these categories and for their total are
shown for 1987-89 and 1989-91 for the nine census regions in order to examine regional
deposit growth both prior to and during the deposit growth slowdown. As the table
shows, growth in total deposits was generally much stronger during the earlier time pe-
riod than in the more recent period, although there is some variation across types of de-
posits. The differences in growth rates across the two time periods were relatively small
for checkable deposits: in some cases, growth in checkable deposits picked up and in
some cases it slowed. Growth in total savings accounts rose in every region in the coun-
try, while growth in both small and large time deposits plummeted.

The regions of the country which had the most banking sector difficulties also expe-
rienced the largest slowdown in deposit growth. For example, New England and the
Mid-Atlantic regions recorded the largest drops in total deposit growth. These two re-

24 The results were similar when we split the sample at 1979-IH.

25 This section parallels the cross-sectional work found in Lown and Wenninger.
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gions had the smallest increases in savings deposit growth, the largest declines in small

time deposits and, with the exception of the East North Central region, the largest de-

clines in large time deposit growth as well. As discussed in Bernanke and Lown and in

Lown and Wenninger, New England and the Mid-Atlantic states experienced the largest

slowdown in lending growth as well. Thus, the table clearly suggests that the slowdown

in credit growth played a role in the deposit growth slowdown.

Table 6: Commercial Bank Deposits by Region
Annualized Fourth Quarter to Fourth Quarter Growth Rates

Total checking

1987-89

1989-92

Total savings

1987-89

1989-92

Total small

1987-89

1989-92

Total large

1987-89

1989-92

Total deposits

1987-89

1989-92

Percentage of depos-
its as a national total

1987-89

1989-92

New
England

4.5

8.7

6.0

15.5

28.0

-2.0

16.7

-25.0

12.8

2.7

0.03

0.03

Mid-
Atlantic

1.7

4.3

4.3

12.9

21.6

0.2

12.1

-24.2

8.4

1.1

0.22

0.20

E.N.
Central

4.8

9.9

-1.7

13.8

15.5

2.3

23.4

-11.4

8.8

5.4

0.17

0.17

W.N.
Central

4.2

9.5

0.5

13.1

15.0

3.8

3.8

-15.3

7.4

5.3

0.10

0.10

s.
Atlantic

4.8

12.0

1.2

13.2

22.3

2.3

20.4

-11.9

10.9

5.9

0.16

0.17

E.S.
Central

3.7

11.8

3.6

16.0

14.9

1.9

10.6

•6.8

8.9

6.3

0.06

0.06

w.s.
Central

11.5

10.8

4.1

9.5

17.2

1.9

1.9

-10.0

9.6

4.2

0.09

0.09

Moun-
tain

3.2

11.8

-1.6

14.2

13.1

-2.6

2.1

-15.2

4.2

5.8

0.05

0.05

Pacific

9.3

12.1

4.5

19.9

18.6

4.1

20.7

-10.6

11.3

9.7

0.13

0.14

New England = Connecticut, Maine, Massachusetts, New Hampshire, Rhode Island, Vermont
Mid-Atlantic = New Jersey, New York, Pennsylvania
East North Central = Illinois, Indiana, Michigan, Ohio, Wisconsin
West North Central = Iowa, Kansas, Minnesota, Missouri, Nebraska, North Dakota,
South Dakota
South Atlantic = Delaware, District of Columbia, Florida, Georgia, Maryland,
North Carolina, South Carolina, Virginia, West Virginia
East South Central = Alabama, Kentucky, Mississippi, Tennessee
West South Central = Arkansas, Louisiana, Oklahoma, Texas
Mountain = Arizona, Colorado, Idaho, Montana, Nevada, New Mexico, Utah, Wyoming
Pacific = Alaska, California, Hawaii, Oregon, Washington
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Causes and Consequences

State- and bank-level regressions

To better determine how important banking sector difficulties were in the money growth
slowdown, we estimate cross-sectional regressions to examine the link between proxies
for banking sector difficulties and deposit growth. We first estimate the regressions us-
ing state-level data and subsequently make use of bank-level data. We examine the link
between growth in all four categories of deposits and three different measures of bank
balance sheet health. Deposit changes are measured over three years, 1988-89, 1989-
90 and 1990-91, allowing us to consider whether growth in the monetary aggregates be-
came increasingly tied to the health of banks as financial sector conditions deteriorated.
The three bank balance sheet measures we consider are the capital-asset ratio, loan-loss
reserves as a percentage of total loans, and lagged total loan growth. This last variable
allows us to test for a direct link between credit growth and money growth. The other
two variables focus explicitly on factors that affect the willingness or ability of banks to
supply loans and that thereby could have indirectly affected deposit growth. We also
include in all the regressions employment growth by state to control for the impact of
economic activity on money growth.26

Our expectations are that bank balance sheet measures and lagged loan growth may
matter less for the 1988-89 regressions than for the 1990-91 regressions. This asymmetric
expectation is based on the view that a bank's balance sheet might impose a constraint on
credit formation when the bank is in poor financial health, but when the bank is in good
financial health the pace of credit formation might not be closely linked to the same bal-
ance sheet measures. We also expect that the balance sheet measures would be more im-
portant in explaining small and large time deposits than in explaining checkable deposits
because, as we discussed earlier, banks typically use time deposits as managed liabilities.

There are, however, limitations to the use of state-level data for an analysis of deposit
growth. The asymmetric effect of balance sheet constraints on deposit formation de-
scribed above could be obscured when bank data is aggregated to the state level. More-
over, deposits are not necessarily limited by state borders, especially in the case of
brokered small and large time deposits. Forcing such an aggregation might produce un-
expected or counterintuitive results. Nevertheless, we begin with an analysis of state-
level data and later conduct a similar examination of bank balance sheet health and de-
posit growth with bank-level data.

State level results
The state-level regression results are reported in Table 7 and indicate that the relations
among the variables are roughly in line with expectations. Checkable deposits are ex-
plained only by employment growth, with lagged loan growth and the bank balance
sheet measures having no significant explanatory power. This finding is consistent with
the notion that checkable deposits are largely demand determined. The capital-asset ra-
tio and loan-loss reserves are significant in explaining savings deposits over the 1989-
90 period, although loan losses have a positive rather than a negative sign. Neither vari-
able is significant in the 1990-91 period.

The results for the two time deposit categories are consistent with the notion that
banks treat these accounts as managed liabilities. Time deposits are fairly consistently
explained by lagged loan growth, while the capital-asset ratio also is significant in ex-

2 6 Lown and Wenninger found a link between these explanatory variables (excluding loan growth) and loan
growth; here we are considering whether the same bank balance sheet variables can explain the weakness
in deposit growth.
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plaining large time deposits. Finally, as is the case for savings deposits, small time de-
posits are unexpectedly positively related to loan losses over the 1989-90 period.

In general, the bank variables are not significant in explaining growth in checkable
deposits, while these variables matter in varying degrees for the other three deposit cat-
egories. The capital-asset ratio becomes increasingly significant in explaining large
time deposits, while lagged loan growth fairly consistently explains growth in both
small and large time deposits. These findings are consistent with the observed behavior
of the aggregates which shows the term components of M2 and M3 to be unusually
weak, suggesting that a credit crunch, or a capital crunch, likely played a role in their
sluggish growth.27

2 7 We also considered lagged loan growth as an instrument for contemporaneous loan growth. These regres-
sions (it quite poorly, indicating that lagged, but not current, loan growth plays a role in explaining deposit
growth.

Table 7: Cross-sectional Regressions

Fourth Quarter to
Fourth Quarter Empl. K/A LL LG(-1) R2

1988-89

(1) Checkables

(2) Savings

(21) Savings3

(3) Small time

(4) Large time

1.17 (.24)***

.28 (.67)

.25 (.63)

-.18 (.50)

2.59 (.99)***

[.33]***

[-65]

[.66]

[.76]

[1.0]**

.16 (.45)

-2.26(1.2)*

-.94(1.3)

-1.01 (.94)

-1.70(1.8)

[.67]

[1.3]*

[1.0]

[1.7]

[1.4]

.82 (.65)

.59(1.8)

-.08(1.7)

-1.58(1.4)

4.03 (2.7)

[1.1]

[1.9]

[1.4]

[f2.4]

[2.4]

.02 (.06)

.30 (.17)*

.45 (.17)***

.50 (.13)***

2.06 (.25)***

[-09]

[.17]*

[.16]***

[.20]**

[.34]***

.42

.08

.15

.38

.67

1989-90

(1) Checkables

(2) Savings

(3) Small time

(4) Large time

1.37 (.22)***

1.47 (.45)***

.72 (.55)

-.25 (.75)

[.18]***

[.52]***

[.71]

[.84]

.13 (.53)

1.92(1.1)*

.21(1.4)

3.74(1.8)**

[•61]

[.83]**

[1.3]

[2.2]*

-.08 (.58)

3.92(1.2)***

4.07(1.5)***

.86 (2.0)

[.70]

[1.2]***

[2.3]**

[2.6]

.02 (.07)

.17 (.14)

-.03 (.17)

1.00 (.24)***

[08]

[-15]

[.18]

[.21]***

.46

.27

.15

.29

1990-91

(1) Checkables

(1')Checkablesb

(2) Savings

(3) Small time

(4) Large time

.26 (.40)

.69 (.32)*

.34 (.69)

-.16 (.86)

.48 (.81)

[.48]

[.32]**

[1.1]

[.77]

[.79]

1.02 (.60)*

.80 (.54)

1.17(1.0)

2.20(1.3)*

3.6(1.2)***

[-63]

[.65]

[1.4]

[2.8]

[1.4]***

-.52 (.94)

-.25 (.84)

-.69(1.6)

.83(2.1)

1.18(1.9)

[1.3]

[1.1]

[2.0]

[2.4]

[1.6]

-.09(1.3)

-.01 (.12)

.02 (.23)

.56 (.29)*

.51 (.27)*

[.14]

[.11]

[-29]

[.27]**

[.27]*

.08

.20

.04

.19

.36

Notes: Dependent variable is the fourth quarter to fourth quarter growth rate of the specified category of deposits aggre-
gated to the state level. Empl. is the December to December growth rate of unemployment. K/A is equity capital relative
to total assets at the beginning of the period. LL is the level of loan loss reserves relative to total loans at the beginning
of the period. LG(-1) is total loan growth fourth quarter to fourth quarter lagged one year. Conventional OLS standard
errors are in parenthesis. Standard errors based on White's correction for heteroskedasticity are in brackets.
a- This regression excludes the outlier Texas, which experienced large growth in savings accounts, despite a low

K/A ratio and exerted a large influence on the K/A coefficient.
b- This regression excludes Rhode Island which experienced huge growth in checkables despite a large decline in

unemployment.

* Significant at the 10 percent level.
** Significant at the 5 percent level.

*** Significant at the 1 percent level.
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Causes and Consequences

The one unexpected result is the positive and significant coefficient on loan-loss re-
serves in explaining savings and small time deposit growth during 1989-90. A possible
explanation for this finding is that banks with large loan losses moved away from issuing
large, uninsured time deposits towards insured savings and small time deposits during
this period. But a negative relationship between large time deposits and loan losses
should then have emerged, and did not. Alternatively, loan-loss reserves could be serv-
ing as a proxy for some omitted variable. For example, banks that moved away from
loan issuance and into security holdings in the face of large loan losses might have con-
tinued to issue savings deposits. Loan-loss reserves would be positively correlated with
growth in security holdings and, because we did not include security holdings in the re-
gressions, loan losses could be capturing this relationship.

Bank level results
We next examined the link between bank balance sheet variables and deposit growth at
the bank level. We again examined each of the four categories of deposit growth, but
only over the 1990-91 period. In this case, we are assuming that all banks behave iden-
tically, but we are not forcing deposits to be limited by state boundaries.

The results from the bank-level regressions, reported in Table 8, indicate that the cap-
ital-asset variable is highly significant in explaining each of the deposit categories. The
loan-loss variable is significant only in the checkables equation and has the expected
negative sign. In no case is lagged loan growth significant (These results are not report-
ed.) Thus, the significant relationship between loan losses and deposit growth found in
the state-level analysis is not found using bank level data, although the coefficient on
loan losses is still positive for both savings and small time deposits. Moreover, the loan-
loss coefficient is negative for large time deposits. While the insignificance of these
coefficients makes one hesitant to attach much weight to them, they do suggest that
banks moved away from large time deposits and towards savings and small time depos-
its in response to weakening balance sheets.

Table 8: Cross-sectional Bank Regressions
1990-1V to 1991-IV; 10,700 Observations

Dependent
Variable

(1) Checkables

(2) Savings

(3) Small time

(4) Large time

Const.

-0.18 (.12)

-0.14 (.67)

-0.52 (.60)

-0.78 (.14)***

K/A

4.96 (.13)***

5.97 (.73)***

8.53 (.65)***

5.97 (.16)***

LL

1.42(0.42)***

3.59 (2.26)

1.14(2.01)

-0.63 (0.49)

R2

.13

.05

.03

.13

Notes: Dependent variable is the fourth quarter to fourth quarter growth rate of the specified
category of bank deposits. K/A is equity capital relative to total assets at the beginning of the
period. LL is the level of loan loss reserves relative to total loans at the beginning of the period.
OLS standard errors are in parenthesis. Dummy variables by state were also included in the
regressions to control for region specific variation.

*** Significant at the 1 percent level.
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Explaining slow money growth
Finally, we use the bank-level regression estimates to determine how much of the slow-
down in money growth can be attributed to the bank balance sheet variables. Using the
1990-IV to 1991-IV bank level regression results, we calculate how much of the slow-
down in time deposit growth can be explained by the bank balance sheet variables. To
do so, we determine the changes in the regional capital-asset ratios and loan-loss vari-
ables from 1988-1V to 1990-IV when the banking system experienced the most distress.
We then compute to what degree these changes can account for the slowdown in region-
al deposit growth from the period 1988-1V through 1989-1V to 1990-IV through 1991-
IV.

Large time deposits in the New England and the Mid-Atlantic regions grew 16 per-
cent and 8 percent, respectively, from 1988-IV to 1989-IV, and declined 27 percent over
the 1990-IV to 1991-IV period in both regions. Hence these regions recorded net
swings in large time deposit growth rates of negative 43 and 35 percentage points, re-
spectively. Changes in the balance sheet variables account for 6.0 percentage points and
3.3 percentage points of these declines, or 14 and 10 percent of the total decline in large
time deposit growth rates in New England and the Mid-Atlantic regions, respectively.
A similar calculation finds that, over the same time period, small time deposit growth
fell 34 and 24 percentage points in these two regions. The balance sheet variables ac-
count for roughly 8 percent of these declines (2.8 and 2.0 percentage points, respective-
ly). In the remaining regions, which experienced much smaller deteriorations in their
balance sheet variables, the balance sheet variables explain a smaller amount of the de-
clines in time deposits or even serve to partly offset declines.

The low explanatory power of the balance sheet variables must be viewed with cau-
tion, however, because of the drawbacks of this exercise. We assumed that the coeffi-
cients on the independent variables estimated across banks could be used in a rough way
to explain the deposit slowdown over time in each region. This required moving from
cross-sectional estimates to time series data, and from bank-level to regional data. More
to the point, regional growth in small and large time deposits fell by large amounts over
the last few years, but the regional deterioration in capital-asset ratios and increases in
loan losses are not big enough to account for such large declines. Presumably, if we
could conduct this exercise using bank-level balance sheet data, we could account for
the large drops in time deposits. But, even still, the regression coefficients are based on
the unrealistic assumption that all banks behave identically. Hence, even if a bank-level
accounting exercise were feasible, it still might not be able to explain the large declines
in deposit growth.28

Overall, the data indicate that the regions experiencing the most severe financial sec-
tor difficulties also experienced the largest declines in deposit growth. The regression
analysis indicates that the bank balance sheet variables, and in particular the capital-as-
set ratios, are highly significant in explaining weak deposit growth. But calculations us-
ing regional data do not indicate that these variables can account for much of the
weakness in regional deposit growth. This latter finding most likely results from the as-
sumption behind the regression analysis that all banks behave identically and from the
use of these bank-level regressions to interpret regional deposit growth.

28 See Boyd and Gertler (1993) for a discussion of how bank behavior differs by asset size.
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Causes and Consequences

IV. Conclusion
In this study, we have assessed the degree to which the unusual weakness in the broad
monetary aggregates, particularly M2, over the past few years has been associated with
factors that have constrained credit formation. Using a variety of methods, we find that
factors that have shifted credit demand and supply and money demand—apart from di-
rect business cycle influences associated with the 1990-91 economic downturn—ac-
count for a considerable portion of the recent weakness in M2. A decreased willingness
on the part of depository institutions to lend, retrenchment in loan demand stemming
from efforts of businesses and households to reduce their debt exposure, and shifts in
consumer preferences for holding depository liabilities are among the factors that have
simultaneously weakened bank credit formation and deposit creation. Further work also
suggests that changes in bank balance sheet behavior over the past decade may have in-
creased the impact of the credit slowdown on the M2 aggregate. Overall, the totality of
the evidence found in this study supports the view that the slowdown in lending at de-
pository institutions played a significant role in weakening the broad monetary aggre-
gates. Moreover, while the effects of supply-side credit constraints cannot be fully
separated from other factors, the available evidence points to these supply-side forces as
playing a significant role in slowing credit formation and weakening monetary growth.

As a first approximation, we simply compare the recent behavior of M2 and deposi-
tory credit measured relative to nominal income since the onset of the 1990-91 recession
to their behavior around past business cycles. These comparisons suggest that by the
middle of 1992 the level of M2 may have been reduced by around 8 to 9 percent as a
result of noncyclical developments that have reduced depository credit formation. This
methodology makes no attempt to discriminate between the different possible causes of
credit or money restraint.

Alternatively, an evaluation of the predictive performance of a conventional econo-
metric equation of M2 also indicates that by the middle of 1992, M2 was about 10 per-
cent below levels that would have been expected, given the actual behavior of the
equation's explanatory variables during the past few years. The prediction errors of the
M2 model reflect a combination of deviations in money demand and disturbances linked
to shifts in credit demand and supply. Additional econometric work also shows that the
predictive performance of the M2 demand equation improves when direct measures of
credit or other factors that capture cutbacks in lending are included.

Econometric tests were performed to examine how the channels between bank credit
and deposit creation may have changed in recent years. The results from Granger cau-
sality tests indicate that the links running from depository credit formation to money
creation have strengthened amid the financial innovations of the past decade. This find-
ing is consistent with the observation that banks have come to rely more heavily on
many nontransactions deposits included in the M2 aggregate to fund their credit forma-
tion and suggests that M2 has become more sensitive to developments affecting bank
credit formation.

Finally, using cross-section data, we find that direct measures of bank balance sheet
distress, such as capital-asset ratios, can account for at least a modest portion of the ob-
served weakness in several components of the broader monetary aggregates. A deteri-
oration in the financial well-being of the depository sector is felt to have impeded
deposit growth by making banks less willing to lend. Deposits used as managed liabil-
ities have been most affected. Direct measures of loan growth included in these regres-
sions are also found to help explain slow deposit growth.

426Digitized for FRASER 
http://fraser.stlouisfed.org/ 
Federal Reserve Bank of St. Louis

1994



References

Bernanke, Ben S., and Alan S. Blinder. "Credit, Money, and Aggregate Demand,"
American Economic Review, May 1988.

Bernanke, Ben S., and Cara S. Lown. "The Credit Crunch," Brookings Papers on Eco-
nomic Activity, 2:1991.

Boyd, John, and Mark Gertler. "U.S. Commercial Banking: Trends, Cycles, and Poli-
cy." Paper prepared for the 1993 National Bureau of Economic Research Macroeco-
nomics Annual.

Carlson, John B., and Sharon E. Parrott. "The Demand for M2, Opportunity Cost, and
Financial Change," Federal Reserve Bank of Cleveland, Economic Review, Second
Quarter, 1991.

Carlson, John B., and Susan M. Byrne. "Recent Behavior of Velocity: Alternative Mea-
sures of Money," Federal Reserve Bank of Cleveland, Economic Review, First Quar-
ter, 1992.

Duca, John V. "The Case of the Missing M2," Federal Reserve Bank of Dallas, Eco-
nomic Review, Second Quarter 1992.

Feinman, Joshua, and Richard D. Porter. "The Continuing Weakness in M2," Finance
Economics Discussion Series no. 209, Board of Governors, September 1992.

Friedman, Benjamin M., and Kenneth N. Kuttner. "Money, Income, Prices, and Interest
Rates," American Economic Review, June 1992.

Furlong, Frederick., "Capital Regulation and Bank Lending," Federal Reserve Bank of
San Francisco, Economic Review, no. 3, 1992.

Gunther, Jeffrey W., and Kenneth J. Robinson. "The Texas Credit Crunch: Fact or Fic-
tion?" Federal Reserve Bank of Dallas, Financial Industry Studies, June 1991.

Higgins, Bryon. "Policy Implications of Recent M2 Behavior," Federal Reserve Bank
of Kansas City, Economic Review, Third Quarter, 1992.

Kahn, George A. "Does More Money Mean More Bank Loans?" Federal Reserve Bank
of Kansas City, Economic Review, July/August 1991.

Keeton, William R. "Deposit Deregulation, Credit Availability, and Monetary Policy,"
Federal Reserve Bank of Kansas City, Economic Review, June 1986.

Lown, Cara S. "The Credit-Output Link vs. the Money-Output Link: New Evidence,"
Federal Reserve Bank of Dallas, Economic Review, November 1988.

Lown, Cara S., and John Wenninger. "The Role of the Banking System in the Credit
Crunch," this volume.

Mehra, Yash P. "An Error-Correction Model of U.S. M2 Demand," Federal Reserve
Bank of Richmond, Economic Review, May/June 1991.

427Digitized for FRASER 
http://fraser.stlouisfed.org/ 
Federal Reserve Bank of St. Louis

1994



Causes and Consequences

Morgan, Donald P. "Are Bank Loans a Force in Monetary Policy?" Federal Reserve
Bank of Kansas City, Economic Review, Second Quarter 1992.

Motley, Brian. "Should M2 Be Redefined?" Federal Reserve Bank of San Francisco,
Economic Review, Winter 1988.

Peek, Joe, and Eric Rosengren. "The Capital Crunch in New England," Federal Reserve
Bank of Boston, New England Economic Review, May/June 1992.

Wenninger, John, and John Partlan. "Small Time Deposits and the Recent Weakness in
M2," Federal Reserve Bank of New York, Quarterly Review, Spring 1992.

428Digitized for FRASER 
http://fraser.stlouisfed.org/ 
Federal Reserve Bank of St. Louis

1994


