
Economic Activity and the Recent Slowdown in
Private Sector Borrowing

by Patricia C. Mosser and Charles SteindeV

In early 1990 debt formation in the United States—particularly loans made by intermedi-
aries—slowed sharply. At roughly the same time, the economy entered a cyclical con-
traction, followed by a period of unusually sluggish growth. The relationship between the
slowdowns in activity and debt has been the focus of much debate: Did the sluggish econ-
omy "cause" a slowdown in credit formation via credit demand, or was slow economic
growth brought about by credit problems, particularly by restrictions in credit supply?

While such identification questions can rarely be answered definitively, this paper
looks at these issues in the context of the long-run relationships between credit flows
and activity. In particular the paper draws on two closely related empirical facts: (1)
Private debt formation goes up and down with movements in economic activity (see
Wojnilower 1980, 1985); and (2) the ratio of debt to output also has a cyclical compo-
nent. By focussing on long-term credit/activity relationships, the paper attempts to
measure the fraction of the recent decline in private nonfinancial borrowing that may be
attributable to economic activity, as opposed to purely financial factors (such as borrow-
ing to finance mergers and acquisitions [M&A| or leveraged buyout [LBO] activity) or
to temporary supply or "credit crunch" phenomena in debt markets.

The paper is organized into four sections. The first offers an impressionistic review
of the historical relationship between private debt formation and aggregate economic
activity. The second focuses on the linkages between business borrowing and business
activity, particularly in the corporate sector, and possible structural changes in business
spending which may have affected the credit/real activity relationships. The third car-
ries out a similar analysis for the household sector. The fourth section touches on de-
velopments in the growth of mortgages. The broad conclusions of the paper are:

• Historical statistical relationships between business sector borrowing and a small
number of measures of business activity and between household borrowing and
spending fail to explain much of the movement in borrowing over the last decade.
In the mid-1980s, borrowing was substantially greater, and in the early 1990s, sub-

1 We thank R.G. Davis, M.A. Akhtur, Ethan Harris, and Richard Cantor for comments, and Cynthia Silvcrio
and Joshua Glcason for research assistance.
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Causes and Consequences

stantially less, than the nonfinancial activity fundamentals predicted. Swings in the
fundamentals appear to account for considerably less than half of the decline in
short-term business borrowing from the mid-1980s through the early 1990s. In the
consumer credit market, shifts in the fundamentals may explain about half the fall-
off in borrowing.

• In the early 1990s several sectors of economic activity normally linked to debt for-
mation were weak, even given the overall softness of the economy. These sectors
include consumer spending on discretionary items, capital spending on noncomputer
items, and inventory investment. Only in the case of inventories can a case be made
that this spending weakness was largely independent of credit market developments.

• The combination of a shortfall in borrowing based on historic debt/activity relation-
ships and apparently related weakness in debt-sensitive spending suggests that a
significant fraction of the decline in lending was traceable to a contraction in the
overall supply of credit coupled with reduced demand for purely financial lending
(such as the decline in M & A and LBO).

• In business and household mortgage markets, relationships between borrowing and
nonfinancial activity were less stable. Swings in borrowing and activity were fairly
well linked over the 1980s, but the causation from credit supply to activity, or from
activity to credit demand was difficult to discern.

Economic Activity and Private Sector Borrowing
The growth of outstanding credit market debt owed by private U.S. nonfinancial entities
slowed dramatically in the early 1990s (Table 1). From 1983 to 1989 growth of this debt
averaged 10.9 percent (annual rate, not compounded), while from 1990-1 through 1992-
I I growth averaged a meager 3.5 percent. The slowdown was particularly dramatic for
nonfinancial business, corporate and noncorporate. Household debt growth also slowed
sharply to less than half the rate of the late 1980s.

The slowdown in debt growth, however, did not reverse the debt buildup of the
1980s. The ratio of private nonfinancial debt to GDP—which was near its early 1970s
level as late as 1983—rose sharply through 1990 and showed only modest declines
thereafter as the slow growth of nominal GDP offset the slowdown of debt growth
(Chart 1). The debt-to-GDP ratios of major private sectors—households and nonfinan-
cial businesses—behaved in a roughly similar fashion.

Although much attention has been paid to the buildup and collapse of real estate
lending, Table 2 and Chart 2 show similar patterns in private debt excluding mortgages.

Table 1: Growth of Private Nonfinancial Debt
Percent Change, Annual Rate

1984-89

1990-92-11

1991-IV
Outstandingsb

Total3

10.9

3.5

8434.5

Households

12.0

5.4

3938.6

Business

9.3

1.1

3593.3

Corporate

11.2

2.0

2273.9

Noncorporate

7.4

-0.5

1319.4
a- Includes state and local governments.
b> In billions of dollars.
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Chart 1: Private Nonfinancial Debt to GDP
Percent
160

The removal of mortgages makes little difference to the overall story; the buildup of
debt in the 1980s remains striking as does the subsequent retrenchment. In Table 3 we
look at the behavior of some of the most critical components of nonmortgage debt: con-
sumer credit, long-term business and corporate debt, and short-term business and cor-
porate debt. Short-term debt is further subdivided into bank loans and other. Much of
the weakness in debt growth from 1989-92 was due to outright declines in consumer
credit and bank loans to business, but there was also a dramatic slowdown in other non-
bank short-term lending to business.

Charts 1 and 2 illustrate the relationship of debt formation to the business cycle. Oth-
er things equal, a faster pace of economic activity tends to increase both the supply of
and demand for funds in the credit markets. In particular, this cyclical element may re-
flect the close relationship between the demand for business and household credit and
the more cyclically sensitive components of real activity. For example, investment in
real estate, which is extremely cyclical, is very intimately connected to the debt markets,
while household spending on groceries, which is relatively acyclical, has a tenuous con-
nection to debt formation.

Table 2: Growth of Private Nonfinancial Debt Excluding Mortgages
Percent Change, Annual Rate

1984 to 1989

1990 to 1992-11

1991-IV
Outstandingsb

Total3

10.2

2.7

4397.2

Households

8.3

1.5

1058.7

Business

9.9

1.8

2435.9

Corporate

10.9

2.5

2057.0

Noncorporate

6.0

-1.5

378.9
a- Includes state and local governments.
b- In billions of dollars.
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Causes and Consequences

In addition, the charts highlight the boom/bust nature of debt formation during the
1980s and the early 1990s. In the 1980s expansion, debt grew very rapidly relative to
aggregate economic activity, while early 1990s saw an unusual drop in debt growth. Al-
though suggestive, by themselves these facts do not establish that debt movements were
"caused" by shifts in underlying supply and demand factors. Conceivably, shifts in the
composition of output first toward and then away from debt-sensitive activity could ac-
count for the wide swings in debt growth.

In light of the large differences in credit linkages across output components, the re-
mainder of this paper focuses on specific sectors of real activity and movements in
closely linked types of borrowing. In particular, we first examine non-real-estate bor-
rowing and debt-sensitive activity (capital spending, inventories, and the more discre-
tionary elements of consumption). Near the end of the paper, we discuss trends in
mortgage lending and their relationship to nonfinancial activity, but we forgo discussion
of activity in real estate markets, which is handled in another paper in this study.

II. Developments in Nonmortgage Business Borrowing and Spending
Nonfinancial business debt covers a wide spectrum: bonds, mortgages, bank and thrift
loans, loans from finance companies and governments, commercial paper, and bankers
acceptances. Charts 1 and 2 showed the strong cyclical clement in debt formation in the
nonfinancial sector, with the ratio of debt to GDP typically growing during expansions
and falling during recessions. This trend was accentuated in the 1980s and early 1990s.
Tables I and 2 illustrate the marked deceleration in borrowing by nonfinancial business,
while Table 3 documents the very pronounced slowdown in short-term business debt.

Just as it is unreasonable to assume a fixed relationship between overall economic
activity and debt growth, so too is it implausible to expect a fixed relationship between
business activity and business debt growth. Certain types of business activity tend to be
more dependent on credit markets than others. For example, the demand by business
for nonmortgage debt is presumably related to business spending on inventories and fixed

Chart 2: Private Nonfinancial Debt Excluding Mortgages to GDP
Percent
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capital. Although it is conceptually possible for firms to finance tangible capital forma-
tion solely through a combination of cash How and financial asset liquidation, it is ex-
tremely unlikely to occur: tangible assets are obviously ideal for (implicitly or explicitly)
collateralizing debt. Arguably, relationships between nonfinancial demand and business
debt growth could be examined at an even more disaggregated level. For example, the
demand for bank loans would likely be associated with inventory accumulation.

Moreover, there is good reason to confine formal statistical analysis to the corporate
sector, at least when discussing nonmortgage borrowing. A wider range of data are
available for the nonfinancial corporate sector than for the noncorporate sector (for in-
stance, cash flow for noncorporate business is inadequately measured), and credit
growth in the noncorporate sector is very heavily influenced by real estate lending and
government programs for small business and farms. Chart 3 shows that recent trends in
noncorporate credit growth parallel those in the corporate sector; thus generalizations
drawn from analysis of corporate debt creation can likely be applied to the business sec-
tor as a whole.

One complication in examining the relationship between corporate borrowing and
activity is that the composition of the corporate sector's liabilities is subject to frequent
sharp changes for reasons that are not well understood and have little to do with eco-
nomic activity.2 Since corporations are free to issue and retire equity, and in turn to re-
tire and issue debt with the proceeds, there is some reason to look at the relationship
between nonfinancial activity and a broad measure of liability issuance broader than just
borrowing. The institutional changes in financial markets in the 1980s such as the
growth of the commercial paper, high-yield bond, and derivative markets, reinforce this
argument because they have blurred the distinctions between debt types and indeed be-
tween debt and equity.

" The Modigliani-Miller theorem holds that under certain circumstances, the demand for different types of
liabilities by a rational, profit-maximizing corporation will have no connection to its nonfinancial activity.
Merlon Miller (1978) has claimed that even under some "real-world" circumstances the theorem will
apply for individual corporations, although investor behavior will ultimately force the corporate sector as a
whole to some equilibrium capital structure.

Table 3: Growth of Selected Debt Categories
Percent Change, Annual Rate

1984-89

1990-
92-II

1991-IV
Ou (stand-

ings'1

Consumer
Credit

8.8

-0.8

796.7

Nonfinan-
cial Corpo-
rate Long-

Term
Debt,

Excluding
Mortgages

13.0

5.8

1165.9

Long-Term Debt

Nonfinan-
cial

Business

10.2

2.4

2323.4

Corporate

12.8

4.4

1382.9

Noncorpo-
rate

8.0

-0.5

940.5

Bank Loans

Nonfinan-
cial

Business

6.2

-2.6

677.2

Corporate

7.2

-2.6

530.5

Noncorpo-
rate

3.9

-2.7

146.8

Other Short-Term Debt

Nonfinan-
cial

Business

10.3

0.5

592.7

Corporate

12.4

-0.3

360.6

Noncorpo-
rate

7.7

0.9

232.2
a In billions of dollars.
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Chart 3: Nonfinancial Business and Corporate Debt Excluding Mortgages

Four-Quarter Percent Change
15

As a result, our strategy is to look at the relationship between business activity, spe-
cifically inventory and capital spending, and a number of liability measures for the non-
financial corporate sector. We focus most of our attention on statistical models
excluding interest rates as determinants of demand. We do so for several reasons. There
is ample theoretical and empirical evidence (Stiglitz and Weiss 1981, Jaffee and Stiglitz
1990) that nonprice credit rationing is commonly used to sort out bad credit risks. In
such an environment, the "equilibrium" interest rate does not have a clear relationship
with the quantity of credit, in part because credit is allocated by means other than price.3

A second argument is the empirical one that increases in interest rates may depress the
demand for credit mainly through the indirect channel of depressing the level of debt-
sensitive activity.

We turn now to the details of the estimation procedure. As noted above, financial
and economic theory has not yet provided a satisfactory framework for building econo-
metric models of the relationship between economic activity and balance sheet changes.
Some empirical models (Taggart 1977, Hendershott 1977, Auerbach 1985) have ex-
plored these relationships using stock-adjustment models. The rationale for such mod-
els is the hypothesis that households and businesses have desired long-run ratios of the
stock of financial assets or liabilities to flow measures of economic activity. In the short
run, the actual borrowing adjusts slowly to the long-run equilibrium. Unfortunately,
these models have not proven to be very stable—a finding that recalls the long history
of similar models of the demand for money.

Instead of looking at stock-flow relationships between the level of debt and activity,
we explore flow-flow relationships between borrowing—the change in debt—and activ-

A somewhat related but less technical argument advanced by Wojnilower (1980, 1985) is that the demand
for credit in the United States is insensitive to interest rates, and more importantly, that credit demand
(which is determined by real activity) exceeds supply at all "normal" interest rales. Wojnilowcr contends
that changes in credit supply availability drive credit flows and thus activity, almost irrespective of interest
rates.
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ity. At a disaggregate level, we think it is likely that there are systematic (low-flow re-
lationships stemming from customary methods of finance for certain types of activity.4

Breakdowns in such relationships—sizable errors in the simulated equations—may be
evidence of unusual factors at work in credit markets. Also, as a practical matter, flow-
flow models are simple to discuss (one is relating dollars of activity to dollars of bor-
rowing), and in the absence of substantive theoretical or statistical evidence in favor of
alternative formulations, we prefer a simpler specification.

For corporate borrowing, we begin by using measures of current-dollar inventory
and fixed capital spending as major sources of demand. In addition to these spending
measures, corporate cash flow is likely to affect corporate borrowing. The relationship
here would tend to be more complicated than that between borrowing and spending on
inventory and capital. Higher cash flow implies less direct need to tap capital markets,
suggesting a negative relationship between borrowing and cash flow, but offsetting this
could be an association between higher cash flow and a greater ability to borrow. In oth-
er words, a negative coefficient on cash flow would suggest that demand effects out-
weigh supply effects, while the opposite conclusion would be drawn from a positive
coefficient.

The first measure of borrowing we examine is bank and thrift lending to nonfinancial
corporations. Equation 4.1 (Table 4) summarizes the model. The equation has a very
intuitive structure; corporate borrowing from intermediaries is negatively related to cash
flow and positively related to fixed capital and inventory spending. The residual stan-
dard error of the equation is about $20 billion, quite large compared with the mean of
the series.

4 The distinction between the stock-How and flow-flow specifications of debt demand can be reconciled at
an abstract level. Suppose the true underlying demand relationship is between stocks of debt and stocks of
income-producing capital (which can include human as well us physical capital). This true relationship can
be alternatively and cquivalcntly restated as one between slocks of debt and flows of income (assuming a
fixed relationship between flows of income and slocks of income-producing assets) or, if we lake first dif-
ferences, as one between borrowing and changes in the stock of income-producing assets, or investment.

Table 4: Determinants of Nonfinancial Corporate Borrowing

Borrowing
Category

4.1 Bank and

thrift loansa

4.2 Short-term

debtb

4.3 All debt

4.4 Short-term

debt5

Cash Flow

-3.67
(.084)

-.531
(.145)

-0.72
(.188)

-.793
(.479)

Plant and
Equipment
Spending

.401
(.077)

.663
(.136)

.448
(.176)

.715
(.442)

Inventory
Investment

.450
(.117)

1.297
(.192)

.825
(.216)

3.041
(.745)

Interest Rate Terms

Cash Flow

.048
(.045)

Plant and
Equipment
Spending

-.025
(-037)

Inventory
Investment

-.165
(.071)

P

.134
(.123)

.385
(.114)

.057
(.125)

S.E.

22.1

33.8

34.0

33.4

DW

1.81

2.00

2.20

1.99

R2

.231

.498

.736

.508

Notes: All data in billions of dollars, seasonally adjusted annual rates. Standard errors in parentheses. Estimation period: 1959-1 to
1992-11.

a- Nonfarm nonfinancial corporate bank loans and S&L loans.
b- Nonfarm nonfinancial corporate bank loans, S&L loans, finance company loans, trade debt, and commercial paper.
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Chart 4 shows the four-quarter moving average of loan extensions plotted against the
four-quarter change predicted by equation 4.1. From 1984 through 1988, borrowing
was about $ 10 billion to $20 billion a year higher than predicted by cash flow, fixed cap-
ital, and inventory spending. In relative terms, business borrowing was about 25 to 50
percent higher than the activity fundamentals predicted. Thereafter the situation
changed: in 1991 corporations on net liquidated loans from banks and thrifts at a pace
about $35 billion less than predicted by the fundamentals. Roughly speaking, the fun-
damentals suggest that by 1992 borrowing should have been positive at $10 billion to
$20 billion—comparable to levels seen in the aftermath of the 1981-82 recession. In-
stead, net borrowing from banks and thrifts remained negative.

Because many firms may substitute one type of corporate borrowing for another,
equation 4.2 broadens the focus to a larger debt aggregate.5 Added to bank and thrift
loans are finance company borrowing, commercial paper issuance, and trade debt. In a
qualitative sense, equation 4.2 is very similar to 4.1. The differences between the two
seem explicable—the greater sensitivity to capital spending may reflect the inclusion of
finance company lending (much of which is lease financing of equipment), and the
greater sensitivity to inventories may reflect the inclusion of trade debt. The standard
error of the equation is larger than that of 4.1, reflecting the greater average size of the
borrowing aggregate. However, the R2 of 4.2 is higher than 4.1, suggesting that some
of the noise in 4.1 reflects substitution into and out of the lending categories included in
4.2 but excluded from 4.1 .Chart 5 repeats for 4.2 the exercise shown in Chart 4. The re-
sults are similiar: borrowing was larger than predicted in the middle 1980s, but smaller
than expected in more recent years. As recently as late 1989 the actual and predicted
levels of short-term borrowing matched. Although the fundamentals suggest some soft-
ening in credit growth thereafter, the actual slowdown was much larger, with the model

5 Rcmolonu and Wulfkchclcr (1992), however, argue that there is a surprising degree of segmentation
between bank and finance company lending.

Chart 4: Bank and Thrift Loans
Actual versus Predicted

Billions of Dollars
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Chart 5: Short-Term Borrowing
Actual versus Predicted

Billions of Dollars
150

overpredicting borrowing by as much as $75 billion. In fact, during 1991 the model pre-
dicted a positive level of borrowing about equal in magnitude to the actual rate of liqui-
dation of short-term debt. In early 1992 the overprediction was still about $40 billion—
roughly comparable to the error in the bank and thrift loan equation.

Equation 4.3 expands the borrowing aggregate to include bond issuance (both stan-
dard corporate and tax exempt). In a qualitative sense, the results are similar to equa-
tions 4.1 and 4.2, with a negative coefficient on cash flow and positive coefficients on
the spending aggregates. However, the coefficient on cash flow is close to zero, suggest-
ing that issuance of longer term debt may reflect forces other than demand conditions:
firms with strong cash flow may feel more confident about issuing long-term debt (a de-
mand effect that is not associated with a cyclical need for funding). Equally likely, how-
ever, is the positive effect of strong cash flow on a firm's credit ratings and thus its ability
to attract long-term funds (a supply effect). Simulation of this equation showed once
again, that borrowing was greater than predicted in the mid-1980s and substantially less
than predicted in 1989-91.

For a variety of reasons, detailed analysis centers on the behavior of equation 4.2.
Equation 4.2 fits better than 4.1 because it covers a substantially broader aggregate:
short-term fluctuations from bank and thrift lending toward other short-term assets are
subsumed into the specification with the broader aggregate.6 The specification using an
even broader aggregate, equation 4.3, is superior in terms of overall fit, but is less clearly
reflective of aggregate demand factors.

The superiority of the short-term debt equation to the total debt equation is illustrated
in Table 5. This table shows the coefficients on cash How, plant and equipment spend-
ing, and inventories, for equations 4.2 and 4.3 when they are estimated over sample pe-
riods ending in 1979-1V (before the 1980 credit controls and the two recessions of the

1 Equation 4.2 was rccstimated without trade debt (which is not a component of credit market debt as usually
reported). The specification with trade debt was markedly superior on econometric grounds.
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early 1980s), 1983-1V (after the 1981-82 recession and just before the surge in debt for-
mation of the mid-1980s), 1988-1V (after the debt surge and before the debt slump), and
the previously reported 1992-11. The relative stability of the coefficients in the short-
term debt equation is evident. Equation 4.2 appears to be picking up a stable long-run
relationship between borrowing and activity. The most obvious interpretation is that
equation 4.2 represents the fundamental or long-run influence ofnonfmancial factors on
the demand for short-term credit. The shifts in the coefficients for the total debt equation
suggest that the relative importance of nonfinancial influences and other effects (such as
corporate desire to restructure balance sheets between short-term and long-term debt
and between debt and equity) change erratically.7

7 Formal statistical tests arc generally supportive of the hypothesis that the structure of the short-term bor-
rowing equation has been stable, while the structure of the overall debt equation appears to have shifted in
the late 1980s. Stability of coefficients does not mean that an equation fits particularly well, it merely
means that the influence of the factors considered docs not change.

A large number of other specification checks were done on equation 4.2. It is arguable that corpora-
tions have few options on the amount of short-term debt issuance, given cash How, plant and equipment
spending, and inventory investment. Thus, the good fit and stability of 4.2 might come from estimating a
near identity. However, removing cash How from 4.2 docs not greatly affect the equation's overall explan-
atory power, the pattern of its residuals, or the stability of the remaining coefficients. Heteroskcdasticity in
the residuals could be suspected; however, scaling the variables in the regression by GDP made no mean-
ingful difference in the coefficients.

Table 5: Shifts in Activity Coefficients in Business Borrowing Equations

Cash Flow
Plant and Equipment

Spending Inventory Investment

Short-term borrowing (equation 4.2 specification)

Sample period:

1959-1 to 1979-1V

1959-1 to 1983-1V

1959-1 to 1988-1V

1959-1 to 1992-11
(equation 4.2)

-.875
(.231)

-.562
(.156)

-.294
(.133)

-.531
(.145)

.966
(.198)

.703
(.130)

.497
(.120)

.663
(.136)

1.490
(.258)

1.344
(.199)

.883
(.192)

1.297
(.192)

All borrowing (equation 4.3 specification)

Sample period:

1959-1 to 1979-1V

1959-1 to 1983-1V

1959-1 to 1988-1V

1959-1 to 1992-11
(equation 4.3)

-.742
(.179)

-.600
(.124)

-.159
(.144)

-.072
(.188)

1.021
(.154)

.867
(.103)

.301
(.130)

.448
(.176)

1.332
(.221)

1.419
(.163)

.632
(.197)

.825
(.216)
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We argued above that interest rate effects may not be important in explaining debt
growth when activity variables are taken into account. Equation 4.4 corroborates this
view. Interest rate effects are incorporated in the short-term borrowing model of equa-
tion 4.2 by adding variables that are the product of the measures of activity and the
prime lending rate to the basic equation. The logic behind this specification is a simple
demand story: higher short-term interest rates lower the sensitivity of borrowing to ac-
tivity. At higher rates, a smaller fraction of inventory and fixed investment is debt fi-
nanced, while a higher fraction of cash flow goes to retire short-term debt. As
hypothesized, the signs of these interactive terms are opposite to those on activity:
short-term rates affect short-term borrowing in a way consistent with a simple demand
hypothesis.8

Nonetheless, the addition of interest rate variables makes no real difference in ex-
plaining credit movements over the last decade. Despite formal statistical evidence that
interest rates directly affect the demand for short-term business credit (over and above
their effects on activity), the mid-1980s underpredictions of debt growth and the more

Footnote 7 continued
A variety of other borrowing aggregates-including the addition of equity issuance-were regressed on

the basic activity variables. None proved superior to the aggregate used in equation 4.2 in terms of the cri-
teria of readily interpreted coefficients or stability. In any event, all models of borrowing screened showed
a consistent sharp swing toward ovcrestimation in the 1989-91 period. Some models estimated with end
points in 1988 captured the level of borrowing in the mid-1980s correctly but then grossly overestimated
the levels of the subsequent period, while others swung from large underestimates in the mid-1980s toward
overestimates afterwards.

8 An attempt to capture substitution between short- and long-term debt by adding long-term rates to the model
failed.

Table 6: Actual and Predicted Short-Term Borrowing, 1985-92
Billions of Dollars

1982

1983

1984

1985

1986

1987

1988

1989

1990

1991

1992 (H-l)

1983 to 89 Average

1990-92 H-l Average

Actual

56.6

63.3

122.2

93.9

66.5

68.3

125.0

98.3

59.5

-36.5

-8.7

91.1

7.5

Predicted

44.8

53.4

129.1

79.3

63.0

71.9

70.4

90.5

68.3

36.7

37.8

79.7

49.6

Actual less Predicted

11.8

9.9

-6.9

14.6

3.5

-3.6

54.6

7.8

-8.8

-73.2

-46.5

11.4

-42.1
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recent overpredictions were equally large for the models with and without interest rate
effects.

Table 6 looks more closely at the actual year-to-year movements in short-term bor-
rowing and those predicted by equation 4.2. The swings in borrowing from 1982 to
1986 are well captured by the model; however, the surge in borrowing from 1986 to
1988 is understated. The decline in borrowing began in 1989, but equation 4.2 called
for an increase in that year. (The equation still underpredicted the level of borrowing.)
Equation 4.2 did predict a sharp decline in borrowing in both 1990 and 1991, but the
actual drop was much larger.

From the peak borrowing years of 1987-88 to 1990-91, corporate short-term borrow-
ing declined $100 billion. The factors summarized in equation 4.2 explained only about
25 percent of this drop. The annual data in Table 6 tell a similar story for both sides of
the borrowing cycle: from the 1986 trough through the 1988 peak and back down to the
1991 trough the fundamental demand factors account for about a quarter of the move-
ment in borrowing. In 1992, borrowing appeared to be returning to the fundamentals,
but the gap was still large.

We have documented that short-term lending to business in the early 1990s fell far
below what would have been predicted on the basis of the historical relationship be-
tween credit growth and business activity. The shortfall followed a period in the mid-
1980s when lending was well above this historical relationship. We now investigate
what factors may have contributed to this breakdown. One possibility is a simple exog-
enous shift in the demand relationship: the debt sensitivity of fixed and inventory invest-
ment may have increased, and the debt sensitivity of cash flow decreased. This
hypothesis is consistent with the underprediction of borrowing during the expansion of
the 1980s and overprediction of borrowing in the early 1990s. A second possibility is
an upward and then downward shift in credit supply. Finally, both credit supply and de-
mand may have shifted up (in the mid 1980s) and then down (in the late 1980s) for rea-
sons largely unrelated to real economic activity. For instance, the boom/bust cycle in
M&A and LBO activity may reflect such exogenous shifts in credit markets.

Chart 6A: Real Business Fixed Investment

Peak = 100
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One way to distinguish between these possibilities is to look directly at the behavior
of the activity variables. A change in the structure of the underlying credit demand from
firms—for example, deleveraging as part of overall corporate restructuring—is likely to
be reflected in firms' nonfinancial decisions as well as their financial ones. Furthermore,
if restructuring is gradual, the changes in activity are likely to be gradual, hence gradual
changes in the pattern of business activity around 1989-90 could not plausibly be
charged to credit market constraints. Alternatively, if the slowdown reflected a restric-
tion in the supply of credit, then one might see a sudden emergence of unusual weakness
in activity. Finally, if the cycle in credit creation was driven by shifts in purely financial
supply and demand factors, real activity might be unaffected.

The next section examines recent movements in two measures of business activity
that are closely linked to credit growth—fixed investment and inventory spending. Un-
usual weakness in these categories of spending may indicate that cutbacks in credit sup-
ply were restricting both the volume of borrowing and activity. If unusual weakness is
not apparent—or can plausibly be tied to developments independent of credit markets—
the implications for interpreting the slowdown in borrowing are less clear. Conceivably,
a gradual slowdown in activity may be consistent with a reduction in the demand for
debt. The third alternative discussed above—simultaneous shifts in both the supply and
(purely financial) demand for debt—does not have any straightforward implications for
activity.

Developments in Fixed Investment
A widespread impression exists that fixed investment held up quite well during the
1990-91 recession and its aftermath. This impression is only partly true. The decline
in constant-dollar fixed nonresidential investment in 1989-91 was less than was typical
for periods around recessions—even around mild recessions (Chart 6A). The overall
strength, however, hides some weaknesses.

First, the strength of investment was largely due to a surge in investment in comput-

Chart 6B: Real Business Fixed Investment Less Information Processing Equipment

Peak = 100
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Causes and Consequences

ers and other forms of information-processing equipment. Removing computers leaves
real investment rather weak for a recessionary period, especially one with a relatively
high rate of capacity utilization (Chart 6B). This is more-or-less true even if we also
take out investment in commercial real estate (Chart 6C). The traditional parts of in-
vestment suffered a decided slump.

Second, the strength was in constant-dollar terms, not in current dollars. Overall,
current-dollar investment as a share of national output was low, and after 1989 its de-

Chart 6C: Real Business Fixed Investment less Information Processing Equipment
and Commercial Construction

Peak = 100
105

Chart 6D: Nonfinancial Corporate Investment as a Share of GDP

Peak = 100
11
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dine was in line with that seen in earlier recessions and their aftermaths. These patterns
appear to hold for the large share of current-dollar investment accounted for by nonfi-
nancial corporations (Chart 6D).9

What appears to have happened in the early 1990s was a surprisingly sharp cutback
in capital spending budgets relative to the mild economic decline. The real impact of the
cuts was blunted by the shift in the composition of capital spending toward computers
(whose prices were falling rapidly) and away from traditional, longer lived, and more
expensive types of capital. The abrupt shift in the composition of investment is at least
consistent with a restriction in the supply of credit.l() Such a supply cut could cause busi-
nesses to turn their attention toward more easily financed (and lower cost) investments
such as computers, while reducing spending on longer lived and more specialized types
of capital goods connected with long-term business expansion and modernization plans.

Developments in Inventory Investment
To a much greater extent than fixed investment, inventory investment experienced large,
fundamental shifts during the 1980s that were largely independent of the recent financial
distress. The most obvious manifestation of these changes was a very flat inventory cy-
cle during the latest recession. During previous recessions, inventory investment ac-
counted for more than three-quarters of the decline in real GDP, but in 1990-91, it
accounted for less than half of the drop in output.

Although the small inventory cycle in 1990-91 might have resulted from tight credit
supply conditions, the structural changes in inventory behavior appear to predate the

10

The detailed breakdown of investment by category is not available quarterly lor nonlinancial corporations.

This argument does not establish causality from credit supply to investment, however. The investment
shifts might be attributable to some other nonlinancial factor, while shifts in purely financial demand for
debt, possibly accompanied by supply changes, account for the cycle in borrowing.

Chart 7A: Inventory to Sales Ratio: Manufacturing and Trade

Months Supply
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Causes and Consequences

Chart 7B: Real Inventory to Sales Ratios

Months Supply
2.1

"credit crunch." Chart 7A, which shows the monthly inventory-to-sales ratio for man-
ufacturing and trade firms, suggests that the unusual inventory behavior during the re-
cession was an extension of structural changes in inventory behavior, particularly a
downward trend in the stock/sales ratio, that started in the early 1980s." Furthermore,
changes in manufacturing inventory behavior were entirely responsible for both the
downtrend in stocks in the 1980s and the smaller cycle more recently.

In manufacturing, the introduction of "just-in-time"12 and similar inventory control
systems during the 1980s resulted in more effective and more frequent inventory con-
trol. For example, the percent of firms ordering production materials hand-to-mouth
(less than a week in advance) quadrupled, from 5 percent through most of the 1970s to
over 20 percent by 1991 (Chart 8A).13 These innovations reduced both the average level
and the volatility of inventories, and thus can explain both the decline in manufacturing
inventory-to-sales ratios and the smaller inventory cycle in 1990-91.

1! Recent revisions to constant-dollar inventory and sales data have moderated this downtrend. Upward revi-
sions to manufacturing inventories over the 1980s and a sharp downward revision (of questionable origin)
to manufacturing shipments starting in 1990 raised recently published invcntory-to-sales ratios relative to
those reported in Chart 7A. The revised data suggest that structural change in inventories was quite pro-
nounced in some industries but was less dramatic for all manufacturing.

12 As its name implies, just-in-time (JIT) is a production management technique advocating minimal invento-
ries, frequent deliveries, and near-constant monitoring of production and inventory. Although JIT (which
works best when suppliers and buyers arc geographically close), may not be applicable to all U.S. manu-
facturing, most manufacturers have shortened their order leadtimcs by managing stocks more efficiently.

13 Anecdotal evidence suggests that the 20 percent of firms where JIT has become pervasive are in durables
manufacturing. Not coincidentally, these industries, which historically have very cyclical demand and
large inventory cycles, experienced much smaller inventory swings in the latest recession.
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If the small inventory cycle was due to structural changes as opposed to credit re-
strictions, then a "real" model of inventory behavior, that is, one without any credit or
interest rate variables, should overpredict the small inventory cycle in the latest reces-

Chart 8A: Average Leadtimes for Production Materials
Percent Reporting "Hand to Mouth"

Percent

Source: National Association of Purchasing Managers. Shaded areas represent reces-
sions.

Chart 8B: Dynamic Forecast of Manufacturing Inventory Investment Stock Adjustment
(Error Correction) Model
1980-88 Estimate

Change in Billions

6
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Causes and Consequences

sion. Chart 8B shows dynamic forecasts for 1989-91 from such an inventory model for
manufacturing.14 Forecasted values for 1989-91 are consistently loner than actual in-
vestment, exactly the opposite of what one would expect to find if credit supply prob-
lems were hindering inventory investment.

While the move toward better inventory management appears to have been indepen-
dent of credit supply shifts, it probably caused a downward shift in the demand for cred-
it. The decline in corporate borrowing in 1989-91, however, was several times the size
of the decline in inventory investment, and thus inventory changes alone were insuffi-
cient to explain the weakness in business borrowing. Moreover, the downward shift in
inventory investment started in the early 1980s, but for much of subsequent decade cor-
porate borrowing was considerably higher than would be explained by nonfinancial fac-
tors. Thus the connection between better inventory management and lessened credit
demand appears to be only a small portion of a much larger credit puzzle.

Developments in Household Borrowing and Spending
The bulk of household borrowing is done in the mortgage market. Households do, how-
ever, borrow to finance purchases of automobiles and other big-ticket items, and during
the 1980s, households increasingly used charge and credit cards to finance spending on
a wide variety of goods and services. This section examines the determinants of a major
category of nonmortgage household borrowing—installment and "other" (single-pay-
ment) consumer credit. This borrowing includes the most important types of nonmort-
gage household credit—automobile loans and credit card debt.

14 The real inventory model used for forecasts in Chart SB is an error correction model, which may be inter-
preted as a slight variation on the standard slock adjustment model. In this model, inventory investment is
determined by the gap between actual and target inventories (which are modelled as a function of sales) and
by lagged investment and sales changes. In addition, measures of JIT orders were included to account for
the structural changes over the 1980s.

Chart 9: Consumer Installment Credit Share of Disposable Income

Percent
190
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Table 7: Determinants of Consumer Credit Borrowing

Disposable
Income

-.204
(.026)

Discretionary
Spending

.634
(.076)

P

.940
(.040)

S.E.

8.71

DW

1.92

Notes: All data in billions of dollars, seasonally adjusted annual rates. Standard errors in
parentheses. Estimation period: 1959-1 to 1992-11.

The sharp rise in the ratio of installment credit to disposable income in the 1980s and
its subsequent retrenchment (Chart 9) have been described as symptomatic of a house-
hold spending "binge" and "hangover" that inspired a return to more frugal habits. The
plunge in personal saving after 1984 and its modest revival after 1988 are also said to
be symptomatic of this phenomenon. As in the business sector, these large swings may
reflect credit demand shifts due to fundamental factors, credit supply constraints, or ex-
ogenous credit changes related to desired leverage.15 The model in Table 7 attempts to
explain household borrowing in the consumer credit market by means of the fundamen-
tal factors of income and spending. The income measure used in the equation is dispos-
able personal income. The spending measure is consumer spending on discretionary
goods and services unrelated to home purchases. As in most of the business borrowing
equations, interest rate effects are excluded.

The equation tells us that historically a $1 increase in household income is associated
with about a $.20 decline in borrowing, while a $1 increase in discretionary spending is

15 In the household sector, unlike the business sector, exogenous shifts in credit demand, such as the desire to
increase and then reduce leverage, probably have substantial effects on activity, because households have
limited access to credit markets and no way to substitute "debt" for "equity."

Chart 10: Consumer Credit
Actual versus Predicted

Billions of dollars
100
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Causes and Consequences

associated with roughly a $.60 increase in borrowing. The signs of the coefficients sug-
gest that the equation is explaining credit demand phenomena. The standard error of the
equation is considerably smaller in magnitude than those for the corporate sector, but this
occurs in part because household borrowing is smaller in magnitude than business bor-
rowing. Furthermore, the equation has a high degree of serial correlation, implying that
the right-hand side variables explain much less of the variance in the level of borrowing
than the reported standard error suggests. In fact, it is probably more correct to think of
this equation as explaining changes in, rather than the level of, borrowing.16

Chart 10 shows the four-quarter moving averages of actual and predicted household
borrowing. In essence, the story for household borrowing is much the same as for cor-
porate borrowing: borrowing was stronger than that predicted by fundamentals in the
mid-1980s, more or less coincided with predicted levels in the late 1980s, and then fell
short of predicted levels in 1989-91.

Table 8 compares the actual level of consumer credit borrowing with that predicted
by the equation in Table 7. Consumer borrowing rose very sharply in the early 1980s,
peaking in 1984-85. From 1986 through 1989, annual borrowing fluctuated erratically
around $45 billion. Thereafter, borrowing fell off substantially, and by 1991 consumer
credit was being liquidated. Credit liquidation ended by mid-1992. Not surprisingly,
the equation missed the 1984-85 peak and instead predicted a smooth rise in borrowing
until 1989. As consumption weakened from 1989 to 1991, the model predicted about a

16 Rccslimulion of ihis equation over different sample periods produces little change in the coefficients. The
coefficients on spending and income for the 1959-79 sample period, in fact, are virtually the same as for
the 1959-92 period (the estimate of serial correlation, however, changes somewhat, and there is evidence
that the sensitivity of borrowing with respect to both income and spending was higher in the 1980-88
period than either before or after).

Table 8: Actual and Predicted Consumer Credit Borrowing, 1982-92
Billions of Dollars

1982

1983

1984

1985

1986

1987

1988

1989

1990

1991

1992 (H-l)

1983-89 Average

1990-92 H-l Average

Actual

16.5

48.9

81.7

82.3

57.5

32.9

50.1

41.6

17.5

-12.5

-7.8

56.4

0.4

Predicted

-16.9

-0.1

7.1

17.9

31.4

46.1

55.6

58.8

44.4

20.8

24.4

31.0

31.0

Actual less Predicted

33.4

49.0

74.6

64.4

26.1

-13.2

-5.5

-17.2

-26.9

-33.3

-32.2

25.5

-31.0
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$40 billion drop in borrowing. The equation captured about three-quarters of the de-
cline that took place over that period, but it consistently overestimated the level of bor-
rowing. The model also tracked the change in borrowing in the first half of 1992;
however, the predicted level of borrowing was again sharply at variance with the actual.

Broadly speaking, the general pattern of consumer borrowing showed a sharp up-
trend in the mid-1980s followed by a long-lived decline, with a particularly sharp de-
cline in 1990-91. The nonfinancial fundamentals worked against the decline in the latter
part of the 1980s and worked to accentuate the 1990-91 plunge. After 1989, a large
share of the decline in borrowing—perhaps more than half—can be attributed to move-
ments in the nonfinancial fundamentals, but it is clear that for the entire 1988-92 period,
economic fundamentals systematically overestimated the level of borrowing.17

As in the case of the business sector, we now examine consumer spending in the ear-
ly 1990s for any abnormal changes that might have been associated with the shortfall in
borrowing. The unusual sluggishness in consumption was a major contributor to overall
economic weakness from 1989 to 1992. Compared to previous business cycles, the
more discretionary elements of consumption not related to home purchase were quite
sluggish from 1989 to 1992, comparable only to the period around the deep and pro-

17 The weakness in installment borrowing might have been an artifact of changes in the tax laws. The Tax
Reform Act of 1986 legislated a gradual elimination of the interest deducibility of nonmortgagc debt.
Other things equal, this change should have put some downward pressure on nonmortgagc borrowing (the
expansion of home-equity lending is a manifestation of this phenomenon). Conceivably, the severe weak-
ness of nonmortgagc borrowing from 1990 through 1992 merely reflected the adjustment of borrowing
patterns to the new tax regime. As a rough check on the lax effect, the analysis was redone using a con-
sumer borrowing measure expanded to include a measure of credit extensions on home equity lines.
Although this captures some of the tax substitution effect, it is not perfect because post-lax reform funds
raised from standard mortgage borrowing could also have been shifted to nonhousing use (when buying a
house, a household might borrow enough to also buy a car). Nonetheless, the reestimatcd equation pro-
duced coefficients very similar lo those shown in Table 7 and the inclusion of the home equity variable did
not greatly change the tracking ability of the model in the late 1980s and early 1990s: the actual decline in
household borrowing was still larger than predicted.

Chart 11 A: Real Discretionary Consumption

Peak = 100
108
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Causes and Consequences

Chart 11B: Real Consumption

Peak = 100
106

Chart 11C: Real Nonmedical Consumption

Peak = 100

longed 1973-75 recession (Chart 11).18 Overall consumption was weak too, particularly
if medical care is removed.

The weakness in consumer spending over most of the 1990-92 period is little under-
stood. Pronounced declines in indexes of consumer confidence and unusually small job
gains in the early stages of the 1991 -92 recovery are often cited as sources of weakness.

Discretionary consumption is measured as durable spending excluding major appliances, home furnish-
ings, and medical durables, plus spending on restaurants, clothing, nonbusiness travel, other recreation,
and welfare and charity.
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Chart 12: Actual less Predicted Real Consumer Spending
Billions of 1987 Dollars, Seasonally Adjusted Annual Rate

Even taking these factors into account, consumption was weak. Furthermore, there
were some positive developments—such as the strength of the stock market—which in
the past were associated with strong spending.

Statistical analysis of consumer behavior can be used to summarize much of" the ev-
idence on the weakness in consumer spending. A recent version of the consumer sector
of the Federal Reserve Board model, where spending is essentially determined by in-
come and wealth, showed that real consumer spending on nondurable goods and servic-
es swung from being $20 billion greater than predicted in 1989 to about $50 billion less
than predicted by early 1992 (Chart 12). Spending on motor vehicles, both in level and
growth, was also substantially less than predicted.

Unfortunately, it is unclear whether these large spending errors are closely linked (ei-
ther as cause or effect) to changes in debt markets. For one thing, if consumer spending
were as strong as the Board model predicted, the personal saving rate would have been
near zero.19 In addition, it is arguable that the Board model—perhaps because of its
close linkage to the stock market and interest rates—is misspecilied and thus is misread-
ing behavior. Indeed, the Board model had comparable overestimates of spending in the

19 Of course, if consumption had been as strong as ihe model predicted, there would have been favorable
effects on personal income and saving.
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Table 9: Growth of Private Mortgage Debt
Percent Change, Annual Rate

1984-89

1990-92-11

1991-IV

Outstand-

ingsa

Total Nonfi-
nancial

12.0

4.4

4037.3

Households

13.7

7.2

2879.9

Total

8.9

-1.0

1157.4

Corporate

13.0

-3.0

217.0

Non-
corporate

8.0

-0.5

940.5

Farm

-5.3

-0.8

83.2

Nonfarm
Non-

corporate

10.2

-0.4

857.3

a- In billions of dollars.

1981 -82 recession. Further, consumer spending models (such as that of Data Resources

Incorporated IDRI]) that include consumer confidence measures did not overpredict.20

Given the weakness in consumer confidence and the softness in the job market, the

extent to which the consumer spending and the consumer borrowing shortfalls can be

traced to a cutback in the supply of credit to the household sector as opposed to a change

in the psychology of the consumer toward lower spending and credit demand is unclear.21

2 0 It is likely that the Board model overstates favorable stock market and interest rate development when con-
sumer confidence is shaken by weak job markets; the DRI model (which is heavily dependent on the con-
fidence index measures) underestimated spending in the early 1990s. Moreover, the Board staff reports
that a rcqent rcestimation of the Board model with revised data does a better job of tracking consumer
spending on nondurable goods and services, although the model continues to overestimate spending on
durable goods.

21 Even if consumers faced few direct restraints on their borrowing, but weak job formation due to credit sup-
ply constraints on firms' activity might have indirectly restrained consumer spending.

Chart 13A: Leverage on Owner-occupied Housing
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Chart 13B: Leverage on Nonfinancial Business Real Estate

IV. Mortgage Borrowing
This section examines trends in mortgage borrowing by the nonfinancial sectors of the
U.S. economy. The actual trends in activity in residential and nonresidential construc-
tion are discussed elsewhere in this study; suffice it to say that in 1989-92 residential
construction was sluggish, and the nonresidential sector was extraordinarily weak.

Table 9 shows the growth of total, household, and business mortgage borrowing.
Home mortgage borrowing grew rapidly in the mid-1980s; growth slowed after 1989,
but no more so than other components of debt. Nonfinancial mortgages are quite anoth-
er story, with extraordinary growth in the mid-1980s and outright declines in the 1990s.
Chart 13 shows leverage trends, both the ratio of home mortgages to the stock of resi-
dential real estate (13A) and the ratio of nonfinancial mortgages to the stock of nonres-

Table 10: Determinants of Private Mortgage Borrowing

10.1 Nonfinancial
business

10.2 Household
home mort-
gages

Constant

21.250
(7.695)

-31.467
(3.671)

Construc-
tion Spend-

ing

1.582a

(.289)

1.854b

(.122)

Cash Flow

-.035
(.120)

Prorietors1

Income

-.401
(.120)

Noncorpo-
rate Capital
Consump-

tion

-.817
(.496)

Disposable
Income

-.031
(.006)

P

.721
(.086)

R2

.791

.918

S.E.

14.2

24.5

Notes: All data in billions of dollars, seasonally adjusted annual rates. Standard errors in parentheses. Estimation
period: 1959-1 to 1992-11.

a- Spending on nonresidential buildings, other nonresidential structures, plus nonhousehold residential structures.
b- Household spending on residential construction.
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Table 11: Shifts in Activity Coefficients in Mortgage Equations

Business Mortgages

Construction
Spending Cash Flow

Proprietors'
Income

Noncorporate
Capital

Consumption

Sample period:

1959-1 to 1979-1V

1959-1 to 1983-1V

1959-1 to 1988-1V

1959-1 to 1992-1V
(equation 10.1)

.447
(.172)

.065
(.256)

1.023
(.297)

1.582
(.289)

.054
(.108)

.166
(.089)

-.101
(.106)

-.035
(.120)

.120
(.143)

.085
(.115)

-.124
(.115)

-.401
(.120)

.082
(.436)

.029
(.362)

-.173
(.476)

-.817
(.496)

Home Mortgages

Construction
Spending

Disposable
Income

Sample period:

1959-1 to 1979-1V

1959-1 to 1983-1V

1959-1 to 1988-1V

1959-1 to 1992-11
(equation 10.2)

1.307
(.054)

1.391
(.047)

1.875
(.143)

1.854
(.122)

-.019
(.004)

-.023
(.003)

-.035
(.008)

-.031
(.006)

idential real estate (I3B).22 Leverage on residential real estate increased in the 1980s,
stabilizing in the early 1990s. Leverage also increased sharply in the 1980s on business
real estate; furthermore, the upward trend continued in the early 1990s as the retirement
of mortgage debt failed to keep up with a continuing decline in values.23

Table 10 presents basic econometric models of business and household mortgage
borrowing. Business mortgage borrowing is modeled to depend on nonhousehold pri-
vate spending on structures (excluding utility and energy structures), nonfinanciul cor-
porate cash flow, proprietors1 income, and noncorporate depreciation.24 Household

2 2 These data value structures at replacement cost and land using an estimated market value.

2 3 The continued uptrend in this sector is notable since farm real estate and mortgages are included: the lever-
aging of farm property fell steadily after 1985 as debt was retired and values recovered.

2 4 As noted above, there is no measure of cash flow for noncorporate business. Proprietors' income cannot be
equated with after-tax profits both because it is gross of income lax and because the owner of an unincorpo-
rated business has great discretion over the fraction of its income stream that is recorded as profit-type
income as opposed to wages paid to the owner or insiders.
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Table 12: Actual and Predicted Business Mortgage Borrowing, 1982-92
Billions of Dollars

1982

1983

1984

1985

1986

1987

1988

1989

1990

1991

1992 (H-l)

1983-89 Average

1990-92 H-l Average

Actual

42.6

74.6

91.8

94.0

99.1

64.7

55.5

51.1

20.2

-17.6

-41.6

75.8

-7.3

Predicted

62.9

46.6

57.7

81.0

60.0

52.3

51.5

53.7

54.5

5.8

-10.9

57.5

21.9

Actual less Predicted

-20.3

28.0

34.1

13.0

39.1

12.4

4.0

-2.6

-34.3

-23.4

-30.7

18.3

-29.2

mortgage borrowing is determined by disposable income and household spending on
residential structures. As in the corporate borrowing equations, interest rate effects are
detected statistically, but add little to the models' explanatory power or tracking ability.

In both equations 10.1 and 10.2, $1 of construction spending is associated with more
than $1.50 of mortgage borrowing. A coefficient greater than I may reflect an associa-
tion between construction spending and increases in the values of, and turnover on, ex-
isting property. In equation 10.1, increases in noncorporate depreciation and proprietors'
income are associated with large declines in mortgage borrowing, while the relationship
with corporate cash flow is near zero. Increases in disposable income are also associated
with declines in home mortgage borrowing (equation 10.2).

Table 11 shows that equation 10.1 coefficients, both on income and spending, are un-
stable over time. In fact, during the 1959-83 period none of the fundamental variables
had a significant effect on borrowing. Clearly, and not surprisingly in light of the 1980s
boom-bust cycle, commercial mortgage borrowing is heavily influenced by factors oth-
er than spending and income fundamentals. Table 11 also shows signs of instability in
the home mortgage model (equation 10.2), although they are less pronounced than for
the business mortgage market.

The instability in these models makes it difficult to interpret their tracking abilities.
Table 12 shows that the year-to-year performance of equation 10.1 reflects the turbu-
lence in this market. Only a small fraction of the runup in mortgage borrowing from
1982 to 1986 is explained by nonfinancial fundamentals, and actual levels of borrowing
in 1983-86 are understated by as much as 40 percent. Nonetheless, the fundamentals do
track a large portion of the collapse in mortgage borrowing in the late 1980s. The fun-
damentals suggest that borrowing should have fallen from $81 billion in 1985 to $6 bil-
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Table 13: Actual and Predicted Home Mortgage Borrowing, 1982-92
Billions of Dollars

1982

1983

1984

1985

1986

1987

1988

1989

1990

1991

1992 (H-l)

1983-89 Average

1990-92 H-l Average

Actual

50.6

118.9

138.1

156.3

251.1

260.3

261.8

251.9

223.8

147.6

168.0

205.5

182.2

Predicted

61.1

136.2

173.8

176.3

222.7

234.1

241.3

252.1

196.4

157.0

175.9

205.2

176.5

Actual less Predicted

-10.5

-17.3

-35.7

-20.0

28.4

26.2

20.5

-0.2

27.4

-9.4

-7.9

0.3

5.6

lion in 1991—a $75 billion decline. The actual decline over this period was about $110
billion. Still, the timing of the actual decline does not track the decline in fundamental
demand. In particular, the sharp decline in borrowing in 1990 cannot be explained by
the fundamentals, and the cumulative equation errors from the 1980s are not erased by
the end of 1991.

Even if we acknowledge that fundamentals capture the broad contours of the decline
in commercial mortgage borrowing, it would not be correct to infer that real activity
caused the drop in borrowing. This is one sector of the economy where causality is like-
ly to be in the opposite direction: credit flows are likely to be major determinants of ac-
tivity. Indeed, the instability in Table 11 suggests that equation 10.1 summarizes more
than just the influence of fundamentals on credit demand. A more rigorous analysis of
the impact of credit market changes on activity is needed in this sector to address the
issue of the relative importance of real activity and credit market factors.

Table 13 shows that, overall, equation 10.2 does a good job of explaining the runup
in home mortgage borrowing in the late 1980s and its slump from 1988 to 1991. Only
in 1984 was the difference between the actual and predicted levels of borrowing as large
as 20 percent. As in the case of commercial mortgage lending, however, it would be
improper to infer that the tracking ability of the home mortgage equation implies that
nonfinancial demand factors caused the drop in borrowing, because of the instability of
the estimated relationships and the likelihood that credit market factors strongly affect
demand. The most we can infer in both mortgage markets is that the declines in bor-
rowing are correlated with the declines in activity. Of course, this conclusion leaves
open the possibility that shifts in credit supply helped cause the declines in activity.
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V. Conclusion
Private sector borrowing in the early 1990s was quite weak, in dollar terms, relative to
the 1980s and—based on historical trends—relative to fundamental income and spend-
ing patterns. At the same time, several of the fundamental determinants of borrowing—
certain categories of fixed and inventory investment, and most categories of consumer
spending—were unusually weak given the overall cyclical context. The simultaneous
weakness in both borrowing and spending strongly suggests that the credit slowdown
did not result from a downshift in credit demand arising from purely financial factors.
The natural question arises of whether borrowing was weak because spending was weak
(low credit demand), or vice versa (reduced credit supply).

In the market for short-term corporate debt, nonfinancial activity factors accounted
for no more than one-quarter of the reduction in borrowing. At the same time, spending
(in current dollars) on fixed capital and inventories was also weak due to ongoing shifts
in inventory management techniques and in the composition of capital spending toward
high-tech equipment. These changes may have been part of the process of restructuring
U.S. business, and it is plausible to suppose that a downward shift in the demand for
credit was also part of that process. The shortfall in credit, however, was significantly
larger than could be explained by the restructuring process, and the weakness in both
spending and borrowing seemed too abrupt to be charged solely to a long-run restruc-
turing process. Thus supply constraints in the credit markets, perhaps along with a
downward shift in credit demand for purely financial reasons, seem to account for much
of the shortfall in business borrowing.

In the consumer credit market, fundamental nonfinancial activity variables account
for perhaps half of the decline in borrowing from 1989 to 1992. Most of this period also
saw unusual weakness in household spending. While credit supply constraints could
have generated the both shortfalls, the plethora of explanations for the weakness in con-
sumption suggests that much of slowdown in borrowing was due to demand factors ex-
cluded from our analysis. For example, extraordinarily slow job growth and low
confidence readings suggest that a shift in consumer psychology to less spending and
less borrowing also occurred.

The evidence is much harder to interpret for business and household mortgage bor-
rowing. Declines in fundamentals such as construction spending superficially account
for the bulk of the borrowing decline in both categories; however, the relationships from
which we draw these inferences are quite unstable and are harder to interpret than those
above. The much closer links between credit and activity in these sectors suggest that
separate credit supply and demand influences are much more difficult to identify. A
more in-depth examination of these sectors is provided by Harris, Boldin, and Flaherty
in this volume.

67
Digitized for FRASER 
http://fraser.stlouisfed.org/ 
Federal Reserve Bank of St. Louis

1994



Causes and Consequences

References

Auerbach, Alan J. "Real Determinants of Corporate Leverage." In B.M Friedman, ed.,
Corporate Capital Structures in the United States, Chicago (University of Chicago),
1985.

Hendersholt, Patric H. Understanding Capital Markets: Volume I: A Flow-of-Funds
Financial Model. Lexington: Ballinger, 1977.

Jaffee, Dwight, and Joseph Stiglitz. "Credit Rationing." In B.M. Friedman and F.H.
Hahn (eds.), Handbook of Monetary Analysis. Amsterdam: Elsevier, 1990.

Miller, Merton H. "Debt and Taxes." Journal of Finance, vol. 32 (March 1978),
pp. 261-75.

Remolona, Eli M., and Kurt C. Wulfekuhler. "Finance Companies, Bank Competition,
and Niche Markets." Federal Reserve Bank of New York Quarterly Review, vol. 17,
no. 2 (Summer 1992), pp. 25-38.

Stiglitz, Joseph E., and Andrew Weiss. "Credit Rationing in Markets with Imperfect In-
formation." American Economic Review, vol. 71 (June 1981), pp. 393-410.

Taggart, Robert A. "A Model of Corporate Financing Decisions." Journal of Finance,
vol. 31 (December 1977), pp. 1467-84.

Wojnilower, Albert M. "The Central Role of Credit Crunches in Recent Financial His-
tory." Brookings Papers on Economic Activity, 1980:2, pp. 277-326.

. "Private Credit Demand, Supply, and Crunches—How Different are the
1980s?" American Economic Review, vol. 75 (May 1985), pp. 351-56.

68
Digitized for FRASER 
http://fraser.stlouisfed.org/ 
Federal Reserve Bank of St. Louis

1994


