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In the first article of this Review, “Why Does Velocity Matter?” Daniel L.
Thornton examines the role that income velocity plays in monetary policy deci-
sions and evaluates the problems that arise when monetary policymakers attempt
to offset short-run fluctuations in velocity in order to stabilize the short-run growth
of nominal income.

Thornton explains that policymakers must be aware of the important difference
between changes in the level of velocity and changes in its growth rate when
choosing policy options. He discusses a number of factors that can produce either
temporary or permanent changes in both these measures ofvelocity. He points out
the difficulty in predicting such changes and the potential danger facing policy-
makers if they respond too quickly to them.

In “Business Cycles and the Eighth District,” G. J. Santoni compares the
economic performance of the Eighth Federal Reserve District with that of the
nation since 1970 to assess whether economic conditions in the District typically
follow those of the nation or whether there is a unique pattern to local economic
fluctuations.

Santoni examines quarterly growth rates ofpersonal income, total employment,
total value of residential and commercial construction, housing starts, mortgage
loans, as well as the level ofthe unemployment rate for both the United States and
the District. He focuses separately on periods ofeconomic expansion and contrac-
tion to determine whether significant cyclical differences exist.

Santoni points out that, because indicators of District economic activity are
more volatile than those for the nation, differences — even fairly large ones —
between District and national economic indicators are to be expected and, indeed,
have been observed from time to time. These differences have little substantive
meaning, however; they are due largely to “chance” occurrences. Overall, the
data reveal that the District’s economic performance essentially has matched that
of the nation’s over the past 14 years.

In the third article, “Government Loan and Guarantee Programs,” Joel Fried
examines the economic effects of government direct loans and loan guarantee
programs. He concludes that, although both government direct loans and loan
guarantees tend to increase aggregate demand, direct loans have a more stimula-
tory effect. Therefore, replacing loan guarantees with direct loans will increase
interest rates on government securities, lower interest rates to all other borrowers
and generate a higher demand price for capital.



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



FEDERAL RESERVE BANK OF ST. LOUIS

DECEMBER 1983

Why Does Velocity Matter?

DANIEL L. THORNTON

T HE significant decline in the income velocity of
money during 1982 and in the first quarter of 1983 has
engendered confusion and controversy.: Amid this
controversy, little attention has been paid to the more
fundamental role velocity plays in macroeconomics
and, hence, about its potential and actual importance
in the conduct of monetary policy. This article sets
forth the concept ofincome velocity and illustrates the
potential effects of a change in velocity for monetary

policy.

INCOME VELOCITY: ABRIEF
OVERVIEW

Irving Fisher’s famous “equation of exchange” pri-
marily was responsible for the prominent role of in-
come velocity in macroeconomic analysis.2 In its most
rudimentary form, the equation of exchange can be
written as the identity given by equation : in table 1.
Here, M and Y denote the nominal money stock (how-
ever defined) and nominal GNP, respectively, and V
represents income velocity, the average number of
times each unit of nominal money is used to support
nominal GNP. Nominal GNP, in turn, can be repre-
sented by the average level of prices, P, times real

Daniel L. Thornton is a senior economist at the Federal Reserve
Bank of St. Louis. John G. Schulte provided research assistance.

'The decline in velocity was a persistent concern of the Federal
Open Market Committee (FOMC) in the conduct of monetary
policy during 1982 and contributed to the Committee’s decision to
suspend the use of M | as an intermediate policy target in October
1982. See Daniel L. Thornton, “The FOMC in 1982: Deemphasiz-
ing M I,” this Review (June/July 1983), pp. 26-35.

2Irving Fisher (assisted by Harry G. Brown): The Publishing Power
ofMoney: Its Determination and Relation to Credit, Interest and
Crises (MacMillan, 1911).

GNP, X. In this form, the equation of exchange is an
accounting identity equating the nominal money stock
multiplied by the number oftimes each unit turns over
to nominal output, thatis, V = Y/M. In this form, the
equation is of little practical use since there is one
equation and four unknown quantities, M, V, P and X.

Making the Equation of Exchange Useful

Fisher argued, however, that the level ofvelocity is
determined by a number of social and economic
factors.3 He argued further that these factors tend to be
relatively_stable so that velocity could be treated as a
constant, V.4 Under this assumption, equation 1 ceases
to be an identity and becomes Fisher s useful equation
of exchange (equation 2, table I).5 IfV is constant and
M is controlled exogenously by the monetary author-
ity, nominal GNP can be determined — indeed, con-

3Money was viewed primarily asa medium ofexchange necessitated

by the lack of synchronization between the sale ofone good and the
purchase of another. Thus, the proportion of income held (on
average) in the form of money balances was determined by institu-
tional factors that determined the pattern of payments and re-
ceipts. A discussion of this can be found in most macroeconomics
textbooks.

aActually, the classical economists never considered V to be a
constant in the sense of unchangeable. Indeed, they recognized
the effects of interest rates and price expectations on velocity; how-
ever, they generally believed that such factors would be relatively
unimportant over the long run. For a good discussion of these
issues, see Laurence Harris, Monetary Theory (McGraw-Hill,
1981), chapter s.

’Although they stem from different theoretical approaches, Fisher’s
equation of exchange is similar to the “Cambridge cash balance
equation” of Marshall and Pigou. See Alfred Marshall, Money,
Credit and Commerce (MacMillan, 1923); and A. C. Pigou, “The
Value of Monev, Quarterly Journal of Economics (November
1917), pp. 38-65.
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Table 1

Various Forms of the Equation of
Exchange

@y SV=ex

@ MV =y

() ~v X

4 M+\_/:Y:P+X
G P=M+ (V- x

trolled — through monetary policy.s That is, for any V,
the monetary authority can obtain any Y it desires
simply by setting M at the appropriate level. If a pri-
mary goal of policy is to stabilize nominal income
growth, a constant velocity would give the monetary
authority the means to achieve this goal by controlling
money growth.7 Of course, it is impossible from this
relationship to determine the separate effects of
changes in M on real output and prices.

The Quantity Theory of Money

If real output is determined independently of the
stock of nominal money in the long run, selecting the
money stock is tantamount to determining the price
level. This is essentially the position of the classical
economists, who argued that the amount ofreal output
is determined by the “real” side of the market (e.g.,
factors of production, technology and relative prices).
In the most elementary form ofthe equation, output is
fixed at the full-employment level, X. With this added
assumption, Fisher’s equation of exchange becomes
the so-called crude quantity theory of money, given by
equation 3 oftable 1. With V and X constant, there is a
direct, proportional link between money and the price

6Money is assumed to be largely exogenous. Both classical and
neoclassical writers acknowledged the feedback ofprices to money.
Modem writers like Friedman and Schwartz consider money to be
“for all practical purposes” exogenous in the sense that it can be
controlled by the monetary authority. See Milton Friedman and
Annal. Schwartz, Monetary Statistics o fthe United States (Nation-
al Bureau of Economic Research, 1970), p. 124.

TThe goals of economic policy as set forth in the Full-Employment

Act of 1946 are (1) full employment, (2) price level stability, (3)
equilibrium in the balance of payments and (4) a high rate of
economic growth. The first two of these are reiterated in the
Humphrey-Hawkins Act. Since Y = P <X, the first two objectives
amount to stabilizing nominal GNP.
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Table 2

Growth Rates of Real Output and
Velocity: 11/1954-1V/1981

Country ML P \% X
United States 4.5% 4.5% 3.4% 3.4%
Germany' 7.9 4.4 0.5 3.7
Japan2 15.3 5.6 -0.5 8.2
United Kingdom3 8.8 10.3 4.0 21
Canada 6.9 5.2 34 4.6

'‘Data covers period 11/1960-1V/1981.
2Data covers period 11/1957-1V/1981.
3Data covers period 111/1963—+Vv/1981.

level: if the money stock doubles, the price level will
double.s

This version of the quantity theory, while appealing
because of its simplicity, is of limited use because real
output is not constant at the full-employment level;
instead it varies over business cycles.

Thus, a more sophisticated quantity theory of money
is a long-run (secular) theory of the relationship be-
tween money and prices. Under this more general
theory, changes in the money stock may result in
changes in real output or prices (or both) in the short
run, but result primarily in price level changes in the
long run (i.e., over business cycles).9 Within this ex-
panded framework, the quantity theory conclusion of
the close correspondence of money growth and price
level movements holds in the long run.

Velocity Is Not a Numerical Constant

Frequently, velocity is treated erroneously as a
numerical constant; however, this restriction is both
unnecessary and incorrect. Equation 1 can be written
in the useful growth rate form as equation 4 oftable 1.
The dots over the variables denote compounded
annual growth rates. Velocity need not be constant for

"This is the “neutrality of money.” Also, there was the closely
related “classical dichotomy” between money and output. For a
discussion ofthese points, see Harris, Monetary Theory, chapters
4 and 6; and Don Patinldn, Money, Interest and Prices (Harper and
Row, 1965), chapter s.

furthermore, full employment does not necessarily mean zero
unemployment, but is merely a level consistent with stable prices
given the structural characteristics ofthe labor and output markets,
including market imperfections. See Milton Friedman, “The Role
of Monetary Policy,” American Economic Review (March 1968),
pp. 1-17, for his concept of the natural rate of unemployment.
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Chart 1
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Rate of Price Change minus Rate of Money Growth a

Percent

IXMoney data are seasonally adjusted MI. Price index data are the GNP deflator.

nominal GNP to be controlled through monetary poli-
cy; all that is required is that its growth rate be rela-
tively stable. Equation 4 can be rewritten as equation 5
to show that the rate of increase in prices (inflation) is
related to money growth. Thus, in the long run, the
relative growth rates between money and prices reflect
the relative difference between the growth rates of
velocity and real output. The slower velocity growth is
relative to real output growth, the faster the growth in
nominal money can be consistent with stable prices or
a low rate of inflation.

IfV and X are approximately equal on average, then
the rate of inflation will equal approximately the
growth rate of money. Basically, this situation has ex-
isted in the United States for roughly the past three
decades. The average quarter-to-quarter compounded
annual rates of growth of M1 velocity and real output
from 11/1954 to 1V/1981 were both 3.4 percent. As a
result ofthe equality between V and X, M1and P were
equal over this period. Both the implicit price deflators
for GNP and M1 increased at an average compounded
annual rate of4.5 percent over this same period. In the

Percent

short run, however, X and V deviate from each other;
thus, so do M1 and P. This is illustrated in chart 1,
which shows the difference between Pand M1 for the
period.

This long-run, near-equality between P and MlI,
however, does not hold for all countries. This is shown
in table 2, which shows the average growth ofV, X, P
and M for five countries, including the United States.

VELOCITY AND MONETARY POLICY

If one goal of monetary policy is to stabilize nominal
GNP growth, policymakers must incorporate velocity
considerations into their decisions. There are, how-
ever, a variety of ways in which velocity can change.
These complicate the analysis of velocity movements
for policy decisions.

Permanent Vs. Temporary Changes

If a change in velocity is known and is permanent,
the appropriate policy response is a compensatory
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Figure 1
Level shift in velocity at to with no change in
growth rate

change in money to offset the effects of a velocity
change on Y.10

If a change is temporary, however, policymakers
may decide not to respond to the change because their
response may increase rather than reduce the instabil-
ity of nominal income. For example, suppose that
policymakers observe a decline in velocity that they
anticipate will reverse itself in the course of a quarter
or two. Ifpolicymakers want to neutralize the effect of
this temporary change on nominal income, they will
increase the rate of money growth to keep nominal
income growth on course, then reduce money growth
later when the velocity change reverses.

Because policymakers are generally uncertain about
the timing and extent of such a shift, they may be too
aggressive for too long, producing larger swings in
nominal income growth than would have occurred
otherwise. Such instability need not result inevitably
from policy responses to temporary changes in veloc-
ity; nevertheless, the danger is there. Thus, if policy-
makers suspect that the velocity change they observe is
temporary, they may choose to ignore it.11

15This statement and much of the discussion that follows assumes a
long-run neutrality of money; that is, changes in the growth rate of
money have no lasting effect on the growth rate ofreal output. If
money is not neutral in the long run, both the policy prescriptions
and the effects of a failure to respond to velocity changes would
differ accordingly.

uFor example, at its meeting of November 16, 1982, the Federal
Open Market Committee anticipated that M1 might grow due to a

DECEMBER 1983

Decrease in the growth rate ot velocity at Ig

Level Vs. Growth Rate Shifts

Policymakers also must distinguish between
changes in the levels of velocity and changes in its
growth rate; the policy response will be different in the
two cases. To illustrate this, consider the cases de-
picted in figure |.12 In both, Vj and V2 represent the
growth rate of velocity before and after the hypotheti-
cal change at time to-

In the case of a permanent decline in the level of
velocity that leaves the growth rates unaffected (Wx =
V2), a policy response that accelerated the growth of
money temporarily until the higher desired level is
obtained and then returned money growth to its previ-
ous rate would produce an unvarying rate of growth in
GNP. In the second case (V2 < Vi), a compensatory
and permanent increase in the growth rate ofmoney at
time to is necessary to maintain the growth rate of
GNP.

If policymakers failed to respond to the velocity
changes depicted in figure 1, the consequences would

temporary buildup of balances in M1 components for eventual
placement in the new money market deposit accounts (MMDAS),
which would become effective on December 14, 1982. Thus, the
Committee anticipated a short-run decline in velocity resulting
from this potential buildup. See “Record of Policy Actions of the
FOMC,” Federal Reserve Bulletin (January 1983), p. 19.

12A ratio scale for the natural log of velocity is presented in figure 1
so that the growth rates can be represented by the slopes of
straight lines.
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Chart 2

Rate of Velocity Change and its Average

1954 SS 56 57 58 59 60 61 62 63 64 65 66 67 68

DECEMBER 1983

69 70 71 72 73 74 75 76 77 78 79 80 81 82 1983

Li Data are velocity of M| with 11/1954-1V/1981 average and 95 percent confidence limits.

be different in the two cases. In the first (level-shift)
case, there would be a temporary reduction in the rate
ofchange of prices or real output, or both. In the long
run, however, velocity would return to its former
growth rate and, hence, so would the growth of nomi-
nal output. In the second case, the growth rate of
prices would be lowered permanently; in addition, the
growth rate ofreal output may be lowered temporarily
if the monetary authority failed to adjust the growth
rate of money in response to a permanent decline in
velocity growth.

THE VARIABILITY OF VELOCITY

The timing of the policy response to the velocity
change, ofcourse, isvery important. Unfortunately, it
is difficult to determine whether there has been a
significant change in velocity, let alone to foresee such
a change. Furthermore, it is difficult to differentiate
between level and growth rate shifts, and to
differentiate between temporary and permanent
changes.

In order to see why this might be the case, consider
the historical movements in the growth rate of Ml

velocity presented in chart 2. This chart shows the
quarter-to-quarter growth rate of M1 velocity, a hori-
zontal line showing the average growth rate of MI
velocity for the period 11/1954-1V/1981, and dashed
lines representing plus or minus two standard devia-
tions of the quarter-to-quarter growth rate of velocity
from its mean over this period.13

It is obvious that the quarter-to-quarter growth rate
of velocity is highly variable. Nevertheless, it falls
outside the range of plus or minus two standard devia-
tions in four ofthe 111 quarters from 11/1954—\V/1981.
More recently, there have been three occasions during
the last six quarters when the growth rate of velocity
has fallen outside ofthis range. A priori, it is difficult to
determine whether these apparent shifts are simply
temporary movements in the growth rate associated
with a permanent change in the level of velocity, a
permanent change in the growth rate, or a temporary
change in the growth rate associated with a temporary
change in the level. Indeed, it is difficult to know

131f V is normally distributed, then approximately 95 percent of its
observed values should fall within * 2 standard deviations.
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whether these changes represent a significant change
in velocity. It could be that other factors that affect
velocity may have caused it to change. Thus, in order
to determine whether a policy response is called for, it
is necessary to examine the factors that determine
velocity.

FACTORS THAT AFFECT VELOCITY

There are anumber offactors that can cause velocity
to change.14 Since increased velocity is simply the ratio
of nominal GNP to the stock of money, any factor that
causes the stock ofmoney to change relative to nominal
output, orvice versa, can produce achange in the level
ofvelocity. Likewise, any factor that causes the growth
rate of money to change relative to the growth rate of
nominal GNP, or vice versa, will cause the growth rate
of velocity to change. Furthermore, since the growth
rate of velocity is defined as the percentage change in
the level of velocity per unit oftime, factors that affect
the level of velocity affect the growth rate ifthey like-
wise change through time. Thus, the following discus-
sion will be carried out in terms ofthe level ofvelocity,
unless otherwise stated.

Many of the factors that affect velocity can be ana-
lyzed easily by recognizing that velocity changes
whenever people alter their holdings ofmoney relative
to their income. Factors that cause people to hold less
money relative to their income increase velocity, while
factors that cause people to increase their money hold-
ingsreduce it. For example, iftwo households have the
same income and monthly expenditure patterns but
one receives its income once a month while the other
receives it twice a month, the latter, all other things
constant, will hold less money on average than the one
that receives income once a month. Thus, changes in
the pattern of receipts and expenditures can produce
changes in society’s holdings of money relative to in-
come.

Economizing on Money Balances

Other factors that cause individuals to economize on
their holdings of money relative to income increase
velocity. For example, the increased use ofcredit cards
could reduce individuals’ desires to hold money bal-

14For discussions of some of these, see John A. Tatom, “Was the
1982 Velocity Decline Unusual?” this Review (August/September
1983), pp. 5-15; and William T. Gavin, “Velocity and Monetary
Targets,” Economic Commentary, Federal Reserve Bank of
Cleveland (June s, 1983).

DECEMBER 1983

ances and, thus, increase velocity. In particular, these
and other lines ofcredit may lessen individuals’ desires
to hold money as a contingency against uncertainty.1s

Two of the most commonly cited factors that can
cause changes in velocity are changes in real interest
rates and expectations of inflation. Increases in the real
interest rate tend to cause individuals to hold less
money relative to their real income. The same general-
ly will be true of an increase in the expected rate of
inflation. Higher expected inflation will cause indi-
viduals to economize on their money holdings, raising
velocity.

Financial Innovations

Financial innovations also can produce velocity
changes. In general, innovations that reduce the impli-
cit or explicit cost, or both, of transferring funds from
non-transaction to transaction forms (perhaps by giving
transaction characteristics to assets not included in M1)
tend to increase the velocity of M 1. Therefore, innova-
tions such as money market deposit accounts and
money market mutual funds would increase the veloc-
ity of M1 to the extent that they lower these costs.

In contrast, innovations that lower the cost of hold-
ing M1 relative to non-MI assets tend to reduce the
velocity of M 1. This could be the case with automatic
transfer of savings, negotiable order of withdrawal
(NOW), and Super-NOW accounts.i6 Such innova-
tions, however, may produce a temporary decline in
velocity that lasts only until individuals realign their
portfolios.

Cyclical Factors

Finally, there are a number of factors that can cause
velocity to change with cyclical movements in real
income (see appendix). They suggest that velocity
tends to rise during periods of rising real income and
fall during periods of declining real income.

Furthermore, there is considerable evidence that a
change in money growth affects nominal income with a

loFor a more detailed discussion, see Mack Ott, “Money, Credit
and Velocity,” this Review (May 1982), pp. 21-34. To date, how-
ever, there is little empirical support for this proposition about
credit cards.

18lohn A. Tatom, “Recent Financial Innovations: Have They Dis-
torted the Meaning of M 1?” this Review (April 1982), pp. 23-35;
and John A. Tatom, “Money Market Deposit Accounts, Super-
NOWs and Monetary Policy,” this Review (March 1983), pp.
5-16.
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lag that is distributed over several quarters. Thus, an
acceleration in money growth will produce a tempo-
rary decline in velocity as nominal output temporarily
grows at a slower rate than does money. Thus, a de-
cline in velocity associated with a recession can be
exacerbated ifthe monetary authority expands money
rapidly in order to stimulate a sluggish economy.

Permanent Vs. Temporary Effects

While all the factors mentioned above can affect
velocity, they need not produce a lasting effect on its
level or on its growth rate. For example, itis commonly
recognized that, in a noninflationary environment, in-
terest rates tend to be procyclical — rising during the
expansion phase of the business cycle and declining
during the contraction phase. Although the level of
velocity and its growth rate can be affected by move-
ments in interest rates, neither need change perma-
nently; they, like such cyclical movements in interest
rates, simply will average out over the course of a
business cycle.

Also, financial innovations can have a permanent
effect on the level of velocity but, perhaps, only a
temporary effect on its growth rate. An innovation that
lowers the cost ofholding M1 relative to non-M1 assets
induces a shift out of non-MI into M1 assets, per-
manently lowering M1 velocity but reducing the
growth rate only temporarily. Once the portfolios are
realigned, the growth rate of velocity simply may re-
sume its previous path.:7 Nevertheless, financial in-
novations can affect the extent to which velocity re-
sponds to changes in some of the other factors
mentioned above.1s

Forecasting Velocity Changes

Indeed, several economists have suggested recently
that the seemingly unusual changes in velocity shown
in chart 2 can be accounted for by cyclical movements
in velocity and by changes in the inflation rate and
interest rates. 19 This section does not attempt to evalu-

nFor example, if individuals held expectations of inflation over a
long period oftime because of, say, excessive money growth, they
might attempt to realign their portfolios continually in order to
economize on money holdings and, as a result, the growth rate of
velocity would be positive over this period.

18The availability of more and better substitutes for a commodity
tends to increase its own and cross elasticities of demand. Thus,
financial innovations affect velocity to the extent that they alter
velocity’s response to the above factors.

19See Tatom, “Was the 1982 Velocity Decline Unusual?”; John P.
Judd, “The Recent Decline in Velocity: Instability of Money

DECEMBER 1983

ate these claims. Instead, the purpose here is to show
that even when these factors are accounted for, it is
difficult to forecast short-run changes in velocity.

To illustrate this point, the in-sample standard de-
viation of a model of velocity growth which recently
appeared in this Review will be used as an estimate of
the true one-quarter-ahead forecast error. The in-
sample standard deviation is used to be conservative,
and this model was selected because it incorporates
many of the factors discussed above and because it
performs well in forecasting velocity growth.2o The
in-sample standard deviation is about 2.0 percentage
points. Thus, after accounting for factors that signifi-
cantly influence velocity growth, the approximate 95
percent confidence interval for the forecast of velocity
growth, VT, will be Vf+ 2(2.0)orV fx 4.21 This implies
a fairly large margin for error. For example, if the
forecast for velocity growth is 5 percent, then, loosely
interpreted, actual velocity growth can be expected to
be between 1and 9 percent with high probability. This
sizable margin for error demonstrates that the mone-
tary authority will generally find it difficult to stabilize
nominal output growth in the short run by offsetting
short-run changes in velocity.22

Furthermore, the sizable error makes it difficult to
determine whether a significant change in velocity has
taken place. It takes a fairly large change in velocity
growth to be significant enough to be considered un-
usual. Of course, the problems of discriminating be-
tween permanent and temporary shifts and between
level and growth rate changes remain.

Demand or Inflation?” Federal Reserve Bank of San Francisco
Economic Review (Spring 1983), pp. 12-19; and Milton Friedman,
“Why a Surge of Inflation is Likely Next Year,” Wall StreetJour-
nal, September 1,1983. Though these economists generally agree
on the factors affecting velocity, they disagree on the relative
importance of the factors cited.

20The Tatom model has a smaller root-mean-squared error than the
best univariate time series model recently reported by Hein and
Veugelers, as well as a model which explains velocity growth with
movements in real interest rates and the expected rate of inflation
alone. See Tatom, “Was the 1982 Velocity Decline Unusual?”;
and Scott E. Hein and Paul T. W. M. Veugelers, “Velocity
Growth Predictability: A Time Series Perspective,” this Review
(October 1983), pp. 34-43.

21That is, approximately 95 percent ofthe intervals so constructed in
one quarter would contain the value of velocity in the next. This
simplified interpretation of the forecast interval tends to under-
state the margin of forecast error. See Robert S. Pindyck and
Daniel L. Rubinfeld, Econometric Models and Economic Fore-
casts (McGraw-Hill, 1976), chapter 6.

22This result implies that recent suggestions that the Federal Re-
serve use nominal GNP as an intermediate target are ill-advised.
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SUMMARY AND CONCLUSIONS

This article outlines the meaning of income velocity
and reviews its important role as the link between
money growth and nominal GNP growth. It demon-
strates the problems that the monetary authority faces
if it attempts to offset short-run (quarter-to-quarter)

Appendix:

DECEMBER 1983

changes in velocity growth. Indeed, it appears that,
even if a conservative estimate of the one-quarter-
ahead forecast standard deviation is used, the forecast
errors are large for policy purposes. Thus, while it
might seem desirable for the monetary authority to
respond to permanent changes in the level or growth
rate ofvelocity, it is difficult to predict such changes, or
to verify them quickly ex post.

Cyclical Factors That Affect Velocity

The purpose of this appendix is to illustrate four
factors that can produce movements in velocity associ-
ated with cyclical swings in GNP.

Measured Vs. Theoretical Velocity

Velocity as it is usually measured may differ from its
theoretical counterpart. As a result, not all changes in
measured velocity indicate true changes in velocity. To
illustrate this, consider the common specification of
the demand for nominal money,

(A.1) Md = f(P, pe r, re Yp, Z),
where
P = the current price level
pe = the expected future price level
r = the current real interest rate
re = the expected future real interest rate

Yp = current nominal permanent income

z

all other factors that affect money demand.1

It is usually assumed that individuals do not suffer from
a money illusion (i.e., equation A.l is homogenous of
degree one in P and Yp) so that equation A.1 can be
written as

(A.2) MdP = f(Pe, r, re, Yp/P, 2)

’See Milton Friedman, “The Quantity Theory of Money: A Restate-
ment,” in Studies in the Quantity Theory of Money (University of
Chicago Press, 1956).

(A3) md= f(F\ r, r(, yp, Z2),

where mddenotes the demand for real money balances
and yp denotes real permanent income. Now assume
that A.3 is homogenous of degree s in real permanent
income so that A.3 can be written as

(A.4) md/(vp)s = f P\ r, re, Z).

Further assume that s= 1, so that the theoretical mea-
sure of velocity, V*, is

V* = Yp/M = 1/f (Pe, r, re, Z).

Thus, ifvelocity is measured as Y/M, changes in mea-
sured velocity can occur that do not reflect changes in
V*. Of course, estimates of Yp could be used to get a
better estimate of V*; however, this problem will con-
tinue to the extent that there are estimation errors.
Moreover, the most commonly watched measure of
velocity is Y/M.

Economies of Scale

Another problem arises when s 1. It is sometimes
argued that the elasticity ofthe demand for real money
balances with respect to real permanent income is less
than one. If this is the case, the percentage change in
real money balances will be less than the percentage
change in real income. An increase in real income will
result in a less than proportionate increase in the hold-
ing of real money and, hence, an increase in velocity.
Thus, if there are cyclical movements in permanent
income, velocity would rise during the expansion
phase of the cycle and fall during the contraction
phase. This would occur even if permanent income
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were measured precisely. This factor also could
account for a secular rise in velocity as real output
expands. For example, if real output is growing at a 4
percent rate and the real income elasticity of the de-
mand for real money is about one-half, then velocity
would grow secularly at about a 2 percent rate.

Short-Run Adjustments of Money Demand

Another factor that can account for cyclical move-
ments in velocity is the possibility of short-run adjust-
ments of money demand. A change in one ofthe factors
in f W alters an individual’s demand for real money
while leaving his actual holdings of real money un-
changed. As aresult, the individual must adjust actual
money holdings to his new desired holdings. Such an
adjustment is costly, so the adjustment may progress
(perhaps slowly) over time. Theoretically, the speed at
which this portfolio adjustment takes place depends on
the cost of moving to the new equilibrium relative to
the cost of being out of equilibrium: the higher the
former cost relative to the latter, the slower the speed
ofadjustment.2 Ifthese adjustment costs are small, the
adjustment will be rapid; however, most empirical
estimates suggest a very slow adjustment.z In any
event, ifmoney demand does not adjust immediately,

2See Zvi Griliches, “Distributed Lags: A Survey,” Econometrica
(January 1967), pp. 16-49.

3For a discussion ofthis problem and some estimates ofthe speed of

adjustment, see Daniel L. Thornton, “Maximum Likelihood Esti-
mates of A Partial Adjustment-Adaptive Expectations Model ofthe
Demand for Money,” Review of Economics and Statistics (May
1982), pp. 225-29.
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an increase in real income can produce a smaller in-
crease in the demand for money in the short run and,
hence, a short-run increase in velocity. As the demand
for money adjusts towards the new equilibrium, veloc-
ity will approach the level implied in A.4.

The above analysis rests in a disequilibrium between
actual and desired money holdings. Ifsuch disequilib-
ria exist, they also could be caused by real-side shocks,
such as natural disasters, oil price shocks and the like.

Lags in the Effect of Money on Nominal
Income

Another possibility is a lag effect from money to
income.4 That is, changes in the current money stock
produce changes in nominal income with a lag that is
distributed over several quarters. If this is the case, a
change in the current money stock produces a less than
proportional change in current nominal income and,
hence, an initial decline in velocity. Thus, periods of
relatively rapid money growth tend to be associated
initially with declining velocity, while periods of rela-
tively slow money growth tend to be associated initially
with rising velocity. Taking this factor and previously
mentioned factors into consideration, it could be
argued that the decline in velocity during 1982 was
precipitated by the decline in real economic activity
and exacerbated by the rapid growth of M1 beginning
111/1982.

41f money were exogenous, then this lag would only result from a
lagged response of money demand, such as that discussed above.
In this instance, this and the previous factor would be identical.
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Business Cycles and the Eighth District

G.J. SANTONI

* UESTIONS frequently arise regarding the long-
er-run economic performance of a particular geo-
graphic region relative to the nation as a whole. Re-
cently, for example, attention has been focused on the
rapid growth ofthe “Sun Belt” states and the economic
decline ofthe industrial centers in the Northeast. Fun-
damental economic forces, of course, are always at
work and over long time periods can have substantial
effects on the economic growth ofa particular region.1

Alternatively, questions about the relative perfor-
mance of a particular region may focus on shorter-run
issues. Economic conditions in the Eighth Federal
Reserve District, for example, have drawn consider-
able attention during the recent recession. Various
commentators have pointed out that the recession was
particularly severe, resulting in a decline in District
economic activity relative to the nation. This differen-
tial effect apparently has been most noticeable in the
markets for consumer goods, labor, transportation and
residential housing.2 In addition, some observers have
claimed that the recession caused the growth rates of
District personal income and tax revenues to decline
relative to national averages.3

G.J. Santoni is a senior economist at the Federal Reserve Bank of
St. Louis. Thomas A. Pollmann provided research assistance.

'See, for example, Mancur Olson, “The South Will Fall Again: The
South as Leader and Laggard in Economic Growth,” Southern
Economic Journal (April 1983), pp. 917-32; Mancur Olson, The
Rise and Decline of Nations: Economic Growth, Stagflation, and
Social Rigidities (Yale University Press, 1982); and R. Alton Gil-
bert, “Employment Growth in St. Louis,” this Review (August
1973), pp. 9-15.

2See, for example, “Memphis Falls Behind on Buying-Power List,”

Memphis Commercial Appeal, September 2, 1983; “River Ship-
ping In Troubled Waters,” St. Louis Post-Dispatch, July 23, 1983;
“Market For Homes Is Termed Healthy,” Memphis Commercial
Appeal, September 4, 1983; Bill Kester, “St. Louis Economy Lags
U.S. Economic Recovery,” St. Louis Post-Dispatch, September7,
1983.

3“Kentuckians Earn Less Than National Average,” Louisville
CourierJournal, September 6,1983; and “State In Financial Bind,
Consultant Says,” Louisville Courier Journal, July 29, 1983.

If the relatively poor economic performance of the
District during the recent recession was a capricious
event, it would be useless to worry about. The
observed discrepancy may have been a mere statistical
artifact that has no lasting importance. A similar situa-
tion may never arise again and it would be unprofitable
to alter present plans (which, presumably, are based
on expected future circumstances) to take account ofan
event that is not expected to recur.

The purpose of this article is to assess whether eco-
nomic conditions in the Eighth District typically follow
those of the nation or whether there is a consistently
different pattern to local economic fluctuations when
compared with national trends. If, as some commen-
tators have suggested, there are important differences
between business conditions in the Eighth District and
those in the rest of the country, it would be of interest
to determine what the reasons for such disparate be-
havior might be and what, if anything, can be done
about them.

THE EIGHTH DISTRICT’S RELATIVE
PERFORMANCE DURING THE 1980s

Table 1 presents the average growth rate ofpersonal
income, total employment, the total dollar value of
residential and commercial construction, housing
starts, mortgage loans and the level of the unemploy-
ment rate in the United States and the District during
the recent recession (the third quarter of 1981 to the
fourth quarter of 1982) and the previous expansion (the
third quarter of 1980 to the second quarter of 1981).4

4The Eighth Federal Reserve District includes Arkansas, parts of
Missouri, Illinois, Indiana, Mississippi, Kentucky and Tennessee.
Since data by county are not available in a convenient form and
since the bulk of the economic activity in the District is accounted
for by the states of Arkansas, Kentucky, Missouri and Tennessee,
table 1 and subsequent tables include data for these states only.
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Table 1

Growth Rates and Levels of Selected
Economic Indicators

Average
District U.sS. Difference
Recent Recession 11/1981-1V/1982
Growth rates
Personal income 5.86% 6.81% -0.95%
Total employment -1.61 -0.63 -0.98
Total building -1.03 4.09 -5.12
Housing starts 4.66 -1.76 6.43
Mortgage loans -1.61 -2.09 0.48
Level
Unemployment rate 9.64 8.86 .78
Previous Expansion 11/1980-11/1981
Growth rates
Personal income 9.64% 10.49% -0.85%
Total employment -0.43 0.80 -1.23
Total building 43.70 24.27 19.43
Housing starts -15.88 -7.90 -7.98
Mortgage loans 3.74 5.60 -1.86
Level
Unemployment rate 8.10 7.44 0.66

Some of the differences appear, at first blush, to be
substantial. The personal income of District residents
grew at an average rate that was roughly 1 percent
below the national growth rate during both the reces-
sion and the previous expansion. This was true, as well,
for the growth rate in total employment. The unem-
ployment rate in the District was about three-fourths
ofapercent higher. The growth rate in the total dollar
value of residential and commercial construction (total
building) was 5.12 percent lower than the national
average during the contraction. With the exception of
housing starts and mortgage loans during the recession
and total building during the expansion, economic
growth in the District was depressed relative to the
national average during both the recent contraction
and prior expansion.

Because these differences are based on relatively
few observations, they can be misleading. A more

DECEMBER 1983

reliable inference can be drawn by examining the eco-
nomic performance of the District relative to the na-
tion over anumber ofbusiness cycles. Ifthe results are
similar to those of table 1, we can be more confident
that the experience of 1981-82 was not freakish.

ECONOMIC ACTIVITY IN THE
EIGHTH DISTRICT RELATIVE TO
THE NATION

The Period 197083

Chart 1 plots the quarterly growth rates of personal
income, total employment, total building, housing
starts, mortgage loans and the level of unemployment
for the Eighth District and the United States from the
first quarter of 1970 through the first quarter of 1983.
The shaded areas represent periods ofrecession, while
the horizontal lines indicate the averages for the entire
period.

One interesting feature of this chart is that the aver-
ages of the various growth rates for the District appear
to correspond closely to their respective national aver-
ages. Statistical testing confirms this observation, as
the data in table 2 demonstrate. Although the differ-
ences between the average growth rates fluctuate be-
tween —1.47 and 0.23, depending upon the specific
indicator selected, none is statistically significant.

The average level of the unemployment rate, how-
ever, isan exception to the general observation regard-
ing the growth rates. On average, the District’s unem-
ployment rate is about 0.5 percent below the national
average and this difference is statistically significant. In
terms of the level of unemployment, the District, on
average, has outperformed the nation.

The data in table 2 also help explain the differences
between District and national indicators when the
sample is small as in table 1. Notice that the variances
of the growth rates and unemployment rate generally
are higher for the District than they are for the nation
(see table 2). Moreover, District variances for the
growth rates of personal income, total employment,
total building and the level of unemployment are sig-
nificantly higher in a statistical sense. This means that
these District indicators of economic activity are more
volatile than the national indicators. If, as seems to be
the case, the true averages of the respective indicators
do not differ between the District and the nation, it is
likely that for small samples there will appear to be
substantial differences between District and national
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Chart 1
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Selected Economic Indicators in the United States and the Eighth Federal Reserve District
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Selected Economic Indicators in the United States and the Eighth Federal Reserve District
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NOTE: The orange horizontal lines represent averages.
Shaded areas represent periods of business recessions.
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Table 2
Summary Statistics for Selected Economic Indicators: 1/1970-1/1983
Average Variance
District u.s. Differencel t-stat District UsS. Ratio2
Growth rates
Personal income 9.45% 9.37% 0.08% .27 16.24 10.43 1.56"
Total employment 145 1.76 -0.31 .88 12.82 5.95 2.15"
Total building 6.23 7.68 -1.45 22 7213.10 4723.81 1.53"
Housing starts 0.77 224 -1.47 .25 4338.85 3058.09 1.42
Mortgage loans 9.92 9.69 0.23 .78 43.96 42.25 101
Level
Unemployment rate 6.18 6.74 -0.56 5.29* 3.96 231 1.71"

'Significantly different than zero at the 5 percent level.
"Significantly greater than one at the 5 percent level.

1Forthe purposes of the statistical test, the difference is the average of paired differences between the District and U.S. growth rates ateach
pointintime. As a result, the numbers in this column may not correspond exactly to the differences between the average growth rates in the

first two columns.

2The numbers in this column are the ratios of the larger to smaller variance.

averages. The smaller the sample period, the greater
the probability that sizable, albeit meaningless, differ-
ences will arise.

These results suggest that the economic perfor-
mance of the Eighth District, when measured by the
growth rates of various indicators as well as the level of
the unemployment rate, is somewhat more erratic
than that of the nation. At any point in time, the
deviations of District indicators from their averages are
likely to be greater than deviations of national indica-
tors from their averages. On the other hand, the aver-
ages of the growth rates across time for the nation and
District are virtually identical indicating that, over the
longer run, the economic growth of the District has
closely followed the national trend. (See box on page
19)

Periods of Recession and Expansion

The data in table 3 are similar to those presented in
table 2 except that table 3 splits the data into periods of
recession and expansion. Analysis of the data can then
be used to determine whether the District and national
economic indicators, although generally no different
on average over long periods, differ significantly dur-
ing episodes of boom and bust.

With one exception, neither recessions nor expan-
sions appear to affect the relationship between the

average levels of the District and national indicators.
The differences between the District and national
average growth rates are not statistically significant.
This holds for both recessions and expansions.

As was the case for the whole period, the one excep-
tion is the District’s unemployment rate. The data in
table 3 indicate that the District’s unemployment rate
is significantly lower than the national average during
expansions. During periods of contraction, however,
the District’s unemployment rate does not differ sig-
nificantly, on average, from that of the nation.

The datain table 4 relate the District’s “share” ofthe
various measures of economic activity during expan-
sions and recessions. For example, personal income in
the District, on average, was 5.75 percent of personal
income at the national level during periods of expan-
sion, while it was 5.68 percent of national income
during periods ofrecession. Combined with the data in
table 3, these figures can be used to assess whether
recessions are more or less severe in the District than
at the national level.

The evidence suggests that the District’s “share” of
economic activity does not change significantly during
recessions. None of the means of the ratios differs
significantly from periods of expansion to recession.
Further, since none ofthe ratios ofthe variances differs
significantly between periods of expansion and reces-
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The Relative Performance of the District
and the Law of Large Numbers

Measurements ofeconomic performance at the nation-
al level represent averages ofthe economic performance
ofvarious regions that make up the nation. In general, the
behavior of an average bears a certain relationship to its
various components. To see this, suppose that 12 six-
sided dice are being tossed. The dice are fair and alike in
every respect except that one of them
others are white. After each toss, both the average score
ofthe 12 dice and the actual score ofthe one red die are
recorded.

is red and the

If many trials were conducted, the average
score made by the red die will approach 3.5 and the same
will be true for the average of the mean score of the 12
dice.l This expectation follows from the law of large
numbers.2

Although these “expected” values are equal, the vari-
ance ofthe score made by the red die will differ from the
variance ofthe mean score ofthe 12 dice. In this case, the
variance ofthe score ofthe red die will approach 12 times
that of the mean score.3

"“This tendency to settle down to a limit has already been
observed ... inthe case ofa fair die. It has also been observed
innumerable times by gamblers, prisoners-of-war and other
bored or curious people.” Thomas H. Wonnacott and Ronald J.
Wonnacott, Introductory Statistics for Business and Eco-
nomics, 2nd ed. (John Wiley and Sons, 1977), p. 36.

2Roughly, the law of large numbers says that probability equals
proportion in the long run. Ibid., pp. 36 and 188-89.

3More formally, let R and W be the scores of the red and white
dice. The mean score on any throw is:

X = 1/12(R + W, + + Wu).

The expected value is:
E(X) = 1/12 [E(R) + E(W,) + + E(W,,)].

Since the outcomes from the dice are independent, the vari-
ance of the average is

Ox = 1/144 (ai + oi-, + + ofv,,)

The behavior of the score of the red die relative to
the average score of the 12 dice is similar to that of the
economic performance of the District relative to the
national average. Consequently, it should not be surpris-
ing that regional economic activity is more variable than
that for the nation as a whole, little
difference between the average levels ofeconomic activ-
ity in the region and in the nation.

even if there is

There are, however, two important differences be-
tween the dice experiment and economic activity. First,
important longer-run econom ic factors may affect relative
performance, causing the average levels of regional eco-
nomic performance measures to differ from the national

average both within and across business cycles.

Second, the level of economic activity within any re-
gion depends upon that in other regions. Business cycles
cause common movements in
activity across regions. During recessions, for example,
the unemployment rate across all regions will rise. The
positive correlation that exists between the levels ofeco-
nomic activity across regions increases the variance ofthe
national average relative to the variance for each region.
As a result, it is not unambiguously the case that the

indicators of economic

variance ofeconomic activity in any region will be greater
than at the national level, but it should notbe surprising if
it is.

It is worth noting that the behavior of the District’s
indicators presented in table 2 is roughly consistent with
the way we expect them to behave relative to national
indicators. If this were not the case, it would have sug-
gested that the economic performance ofthe Eighth Dis-
trict exhibits unique characteristics.

and, sincect] = Ow, = ... =

crf = 1/12 oi
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Economic Indicators: 1/1970-1/1983

Recessions

Growth rates

Personal income
Total employment

Total building

Housing starts
Mortgage loans

Level

Unemployment rate

Expansions

Growth rates

Personal income
Total employment

Total building
Housing starts

Mortgage loans

Level

Unemployment rate

District

6.63%
-0.98
-11.51
-12.59
3.92

6.75

10.14
211
11.37
2.45
12.42

5.82

Average
u.s. Differencel
7.20% -0.57%
-0.43 -0.55
- 11.45 -0.06
-20.26 7.68
3.22 0.71
6.91 -0.13
10.11 .03
2.50 -.38
11.62 .25
2.94 -.49
12.33 -.73
6.55 -.73

' Significantly different from zero at the 5 percent level.
"Significantly greater than one at the 5 percent level.

1For the purposes of the statistical test, the difference isthe average of paired differences between the Districtand U.S. growth rates ateach
pointintime. ASa result, the numbers in this column may notcorrespond exactly to the differences between the average growth rates in the

first two columns.

ZThe numbers in this column are the ratios of the larger to smaller variance.

Table 4

t-stat

1.06%
0.87
0.00
0.66
1.04

0.66

.08
.87
.03
.07
.33

6.91*

District Indicators as a Percent of National Indicators

Personal income
Total employment
Total building
Housing starts
Mortgage loans
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Expansions

5.75
6.66
4.10
4.77
5.57

Average Share

Recessions

5.68
6.60
3.96
4.65
5.50

Difference

-.07
-.06
-.14
-.12
-.07

District

15.63
11.61
9482.41
4848.14
30.45

6.70

15.48
13.79
6905.67
3348.84
24.54

1.88

DECEMBER 1983

Variance

U.s.

10.53
5.07
4291.46
3920.55
37.25

3.72

8.48
5.19
4884.97
2628.99
17.22

1.22

Variance
Expansions Recessions
0.685 0.801
9.729 15.801
9.196 16.324
354.273 376.342
13.594 12.688

Ratio2

1.48
2.29”
2.21**
1.23
1.22

1.80

1.83*
2.66**
141
127
143

1.54

Ratio

117
1.62
1.78
1.06
1.07
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sion, it does not appear that economic activity in the
District is significantly more volatile relative to nation-
al averages during periods ofrecession than it is during
periods of expansion.

On the whole, the data in tables 3 and 4 indicate that
periods ofrecession are typically no more severe in the
District than they are at the national level.

SUMMARY

The District’s performance, as reflected by the aver-
age growth rates of various indicators, has matched
that of the nation over the past 14 years. The only
exception to this was the level ofunemployment. Dur-

DECEMBER 1983

ing expansions, the District’s unemployment rate, on
average, has been significantly below that of the na-
tion, while matching the national average during
periods of recession.

Finally, the District’s indicators ofeconomic activity
tend to be somewhat more volatile than the national
indicators. Since the economic activity occurring with-
in the District represents one component ofthe nation-
al average, its variance would generally be expected to
exceed that of the nation’s. As a result, differences —
even fairly large ones — that are observed at a point in
time between District and national economic indica-
tors are not surprising. Due to their random character,
however, it is not possible to predict the timing or
direction of the differences beforehand.
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Government Loan and Guarantee

Programs

JOEL FRIED

THE U.S. government is involved heavily in pro-
viding credit assistance to the private sector. From
1971 to 1981, the total amount of federally assisted
credit outstanding jumped from $217 billion to $678
billion, an increase of over 200 percent.: Moreover,
government direct and guaranteed loans constituted
almost 12.5 percent ofthe total funds advanced, direct-
ly or indirectly, to the non-federal sector over the
period 1972-81. In 1980 and 1981, the proportion of
new funds loaned to the non-federal sector in the form
of a government direct loan or guarantee rose to 17
percent.2

This article examines the consequences ofdirect and
guaranteed loan programs on interest rates and aggre-
gate demand. The analysis focuses on shifts in the
supply and demand schedules for alternative sources of
credit affected by each type of program. The results
indicate, under fairly standard assumptions, that an
increase in government direct loan programs accompa-
nied by an equal decrease in government-guaranteed
loan programs will decrease loan rates to borrowers
who are ineligible for credit assistance. This shift in
loan assistance also will increase the rate ofinterest on

Joel Fried is an associate professor ofeconomics at the University of
Western Ontario. This article was written while Professor Fried
was a visiting scholar at the Federal Reserve Bank of St. Louis.
Thomas H. Gregory provided research assistance.

1See The Budget of the United States Government, 1983, Special
Analysis F, Federal Credit Programs (Washington, D.C., 1982).
This credit assistance consists of direct government loans, loan
guarantees and loans by government-sponsored enterprises.

Z2These data are calculated from Ibid., table F-1, p. 6. It excludes
new equity financing.

government debt, and will increase the demand price
of capital and level of aggregate demand.

GOVERNMENT LOAN PROGRAMS
AND PORTFOLIO CHOICE

There are two major mechanisms by which the gov-
ernment provides credit to private individuals through
capital markets: guaranteed loans and direct loans.3 In
the former, the government, having designated the
potential recipients, guarantees loans made to this
group by private financial intermediaries (hereafter
referred to as banks) against any default. In a competi-
tive banking environment, banks will pass on the eco-
nomic value of the guarantee to the borrower. As a
result, the borrower obtains the loan at a lower rate
than the bank would have charged without the govern-
ment guarantee.4

In the case ofdirect loans, a government agency acts
as an intermediary in place of banks; it issues loans
directly to the targeted group, obtaining the necessary

'This does not exhaust the forms of government capital market
intervention. Other programs affecting capital markets that have
come under the scrutiny of the Treasury in recent years include
lending by government-sponsored enterprises and tax exemptions
for interest income on some types of loans. These are not con-
sidered in this paper.

'This subsidy need not be restricted to the actuarially fair value of
the insurance. The government also could charge the banks a fee
for the provision ofthe insurance or could provide acash subsidy in
addition to the guarantee if, for some reason, itwished the effective
subsidy rate to be different from the expected default rate.
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Table 1
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Direct Loan Transactions of the Federal Government:
1982 Fiscal Year (millions of dollars)

Net Outlays Outstandings

On-Budget Agencies
Funds appropriated to the President $ 777 $ 17,932
Agriculture 6,164 31,186
Commerce -104 891
Education 641 9,859
Energy 4 13
Health programs -9 921
Housing and Urban Development 351 13,216
Interior 1 441
Transportation 86 1,003
Veterans Administration 228 3,368
Loans to the District of Columbia 117 1,684
Export-Import Bank 763 16,565
Federal Deposit Insurance Corporation 274 705
Federal Home Loan Bank Board -86 758
National Credit Union Administration 34 149
Small Business Administration 22 9,169
Tennessee Valley Authority 69 267
Other agencies and programs -224 1,091

Subtotal, on-budget agencies 9,107 100,220
Off-Budget Federal Entities
Rural Electrification and Telephone Revolving Fund $ 130 $ 9,774
Rural Telephone Bank 102 1,173
Federal Financing Bank (FFB) 14,155 96,519
U.S. Railway Association -42 123

Subtotal, off-budget federal entities 14,345 107,588

TOTAL, net direct loans $23,452 $207,808

SOURCE: Office of Management and Budget, Special Analyses, Budget of the United States Govern-
ment, Fiscal Year 1984 (U.S. Government Printing Office, 1983), Table F-6.

funds from the capital markets by issuing Treasury
securities. Because government securities are used to
raise the funds, the interest cost will be lower than on
funds raised by private institutions. Ifthe government
intermediary passes on this reduction, the borrower
will obtain a subsidized rate of interest on his loan.s

The subsidy here refers to the difference between the rate of
interest aborrower would pay ifthe loan were obtained from a bank
and the rate he would pay under either the loan guarantee or direct
loan programs ofthe government. This may not correspond to the
subsidy as viewed by the taxpayer; that is, the cost of the loan less
the rate of interest paid on the loan. Rough estimates of the
subsidies involved in the various government loan and guarantee
programs are presented in Special Analysis F, Federal Credit
Programs, 1982. See, especially, tables F-11A and F-11B.

Tables 1 and 2 present the various direct loan and
guarantee programs that existed in the 1982 fiscal year.
As the tables show, virtually every sector of the econ-
omy is covered by some type of program, and assis-
tance to some sectors takes the form of both direct
loans and guaranteed loans. For instance, ofthe $9,943
million loans and guarantees outstanding in 1982 for
the Farmers Home Administration’s program for rural
development, $153 million was on-budget direct
loans, $3,387 million was off-budget direct loans
through the Federal Finance Bank (FFB) and $6,403
million was provided through government guarantees.
Indeed, the FFB holdings of loans guaranteed by a
variety of on- and off-budget agencies provides an
especially convenient mechanism to convert loan
guarantees into direct loans. The FFB simply pur-
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Table 2

DECEMBER 1983

Guaranteed Loan Transactions of the Federal Government:
1982 Fiscal Year (millions of dollars)

Net Loans
Guaranteed Outstandings
Funds appropriated to the President $ 2431 $ 12,821
Agriculture
Program level 4,328 25,238
Guarantees of loan assets sold to FFB 5,443 56,860
Commerce -70 632
National Oceanic and Atmospheric Administration -18 174
Education activities 5,685 27,700
Energy 782 2,156
Defense: Military * *
Health and Human Services 178 1,542
Housing and Urban Development 20,955 278,559
Interior 24 143
Transportation 778 10,172
Treasury 507 2,644
NASA: Long-Term Satellite Leases 120 758
Veterans Administration (Housing) 5171 108,784
Export-Import Bank -914 6,069
National Credit Union Administration -12 106
Small Business Administration -23 10,264
Tennessee Valley Authority 336 1,258
Other agencies and programs 22 1,444
Subtotal, guaranteed loans (gross) 45,671 547,327
Less secondary guaranteed loans:1
GNMA guarantees of FHA/FmHA pools 10,901 115,537
Subtotal, guaranteed loans (net) 34,770 431,789
Less guaranteed loans held as direct loans:2
by budget agency (GNMA) -241 4,067
by off-budget Federal Financing Bank 14,155 96,519
TOTAL, primary guaranteed loans $20,856 $331,204

*$500,000 or less.

1Secondary guarantees by the Export-Import Bank of the debt of the Private Export Finance Corporation

have not been estimated and are excluded from the table.

2When guaranteed loans are acquired by a budget account, they become direct loans and are counted as

such in table 1. They are, therefore, deducted from the totals in this table.

SOURCE: Office of Management and Budget, Special Analyses, Budget of the United States Govern-
ment, Fiscal Year 1984 (U.S. Government Printing Office, 1983), Table F-9.

chases the guaranteed loans that would otherwise have
been sold to private banks.s

6lt also should be noted that the distinction between “on-budget”
and “off-budget” direct loans is really only an accounting distinc-
tion. Net new direct loans issued by on-budgetagencies are treated
as part ofthe budget: an increase ofs: million in these loans shows
up as an increase of$1 million in the budget deficit. An increase of
the same amount in off-budget FFB direct loans would not increase
the deficit. Both will do precisely the same thing to the government
debt, however, namely increase it by $1 million. In the case of
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Government loans and guarantees embrace avariety
of programs, none ofwhich is of specific interest here.
Thus, the subsequent analysis assumes that recipients

on-budget direct loans, the funds are allocated by the Treasury
directly to the agency; in the case of FFB direct lending, the FFB
draws on its line of credit at the Treasury and the Treasury then
issues debt to provide the FFB with the funds. This accounting
convention, while perhaps important for congressional control, has
no operational meaning for the issues considered here and is
ignored.
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of government direct loans or guarantees are drawn
randomly from the general population. Our focus is on
the effect of moving a preselected group of individuals
from, one type of program to the other, without regard
to the specific program itself.7

The principal difference between the government
direct loan and guarantee programs lies in the port-
folios that households and banks must hold as a result of
these programs. For a given level of total government
credit provided, an increase in the number of direct
loans granted will increase the amount of government
securities that must be held by either banks or house-
holds. Therefore, a general model of portfolio choice is
necessary to trace the effects of differential changes in
the two programs. In this article, the analysis is de-
rived from the implications ofa formal model based on
the work of James Tobin and detailed elsewhere.s

To present the model, the credit market is first
described for the case in which no government credit
programs exist; then the impacts of introducing first a
guarantee program and then a direct loan program are
examined. Having examined the impact of each pro-
gram separately, the differential impact of the two
programs on interest rates and aggregate demand can
then be assessed.

THE MARKET FOR THE
STOCK OF CREDIT

Suppose there are no government direct loan or
guarantee programs. The market for credit then is
characterized in figure 1. Do describes the demand for
loans by the private sector and is a function not only of
the loan rate, Ra, but also of rates of return on capital
goods and on government securities. An increase in
the loan rate decreases the quantity of credit de-

The choice of program and recipient is, however, important in
considering the impact of increases in total federal credit assis-
tance. The answer to the question ofwhether such increases would
increase the welfare of society hinges on whether the new assis-
tance decreased differences in the social and private marginal
benefits of credit to the recipient. The assumption that recipients
are chosen randomly would be inappropriate for such an analysis.
Therefore, this question is not addressed in this article.

8See Joel Fried, “Government Direct Loans and Loan Guarantee
Programs; A Formal Analysis,” Federal Reserve Bank of St. Louis
Working Paper #83-017, October 1983. This analysis modifies the
framework presented by James Tobin, “A General Equilibrium
Approach to Monetary Theory,” Journal of Money, Credit and
Banking (February 1969), pp. 15-29, to incorporate the two types
of government credit assistance.
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Figure 1
The Loan Market, Excluding Government Loan Programs

Loan rate
of interest

manded; increases in rates of return on other assets
shift the demand curve out.9

The credit supply curve ofbanks is described by the
upward sloping line SO- By assumption, it is positively
sloped to reflect the increasing marginal costs of lend-
ing. These costs consist of the operating costs of the
bank loan department and the cost of obtaining funds
to lend, either by attracting more deposits or by selling
government securities from the bank’s portfolio.io An
increase in the rate ofreturn on any other asset that the
bank could hold would shift the supply curve for credit
up, as would an increase in the rate of interest on
deposits. As drawn in figure 1, the equilibrium level of
credit is Lo and the equilibrium rate of interest on it is

Rjo-

9In principle, at least, increases in the rate ofreturn on any assetwill

increase the demand for credit as the household reshuffles its
entire portfolio to take advantage ofthis higher return. In practice,
it can be expected that increases in R will alter credit demand
more than would an equal increase in Rg or R(i. This is because
households generally do not borrow to purchase assets that yield
pecuniary returns lower than the loan rate.

](>fhe analysis in Fried, Government Direct Loans (see equation
1-3) supposes that government securities, like money, can be
viewed as a “producer’s good” that facilitates exchange activity.
See also Joel Fried and Peter Howitt, “The Effects of Inflation on
Real Interest Rates,” American Economic Review (December
1983), pp. 968-80, for a more detailed presentation of this view.
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Introducing a Government-Guaranteed
Loan Program

Now suppose the government institutes a govern-
ment guarantee program that is available only to a
portion of the population.1: Figure 2 shows the conse-
quences of this program in the credit market. For
comparison, Do and SO are the same as in figure 1. Dj
describes the demand for loanable funds by all poten-
tial borrowers who are not eligible for government-
guaranteed loans.

To establish the effects of the guarantee program,
some assumptions about the relationship between the
rate of interest on loans that do not have a government
guarantee, Rj, and on those that do have the guaran-
tee, Rgg, must be made. We shall assume that the
government wants to provide preferred borrowers a
fixed subsidy rate, S, per dollar of loan, and that the
banking system is sufficiently competitive that, at the
margin, the profit rates on guaranteed and non-
guaranteed loans are equalized.12 Thus,

(1) Rgg = Rj — S.

Under this assumption, changes in S cause the total
demand for credit, as a function of R9, to shift; as S is
increased, individuals eligible for government-guaran-
teed loans would increase their demand for credit at
any given Rs. Thus, for a positive subsidy rate, credit
demand would be greater than it otherwise would be
without the guarantee program. D2 in figure 2 de-

nAs mentioned earlier, it is supposed that those eligible for the
government programs are chosen randomly from the population
at large. This assumption is not meant to deny one rationale often
given for government credit assistance programs, namely, that
these are set up to provide funds to high-risk individuals and
institutions. Rather, it is to clarify the exposition of the financing
effects of the direct loan and guarantee programs, which is our
primary concern. If this assumption is not made, then the loan
supply schedule ofbanks would depend on how the favored group
was chosen. Ifthe government could identify the high-risk bor-
rowers in the economy and provide them with guarantees or
direct loans, then the supply curve ofloans by banks to uninsured
borrowers, ceteris paribus, would most likely shift out with the
establishment of the government programs.

12Suppose banks initially did not pass on these reduced costs to the
borrower. Then, Do would continue to describe the total demand
for credit. Each bank, however, would have an incentive to offera
lower rate to insured borrowers or give loans to them in prefer-
ence to uninsured borrowers. Over time, therefore, R™ would be
forced down relative to Ra. The competitive banking industry
assumption says simply that, in equilibrium, relative rates are
such that any individual bank will be indifferent to offering the
next loan to either an insured or an uninsured borrower.
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Figure 2

The Loan Market, Including Government Guaranteed Loans

lona rote
of interest

scribes this new demand curve for total credit with the
introduction ofthe government guarantee program. At
Rg0, there is now an excess demand for loans of the
amount L2 —L0. This puts pressure on Rs to rise.
Furthermore, as banks issue more loans, they will sell
government securities. Therefore, the rate of interest
on these securities, Rg, increases. The increase in Rg
causes the credit supply curve to shift up, so that less
credit will be supplied at any given Rs. Finally, as
individuals take out additional loans, they increase
their demand for titles to capital goods, causing the
rate ofreturn on these assets, R™, to fall. This reduces,
in part, the demand for loans, but does not shift the
demand schedule back to Do.13

The new portfolio equilibrium will be at some new
loan rate, Rjj, greater than R90, and will be character-
ized by a higher Rgand lower R™ Furthermore, ifthe
credit market is stable, the equilibrium rate of
interest on guaranteed loans, R91 —S, will be less than

131t is also the case that, from general portfolio considerations, the
demand for credit will shiftout as Rgrises. For notational conveni-
ence, these demand curve shifts have been suppressed in figure2 .
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r io-14 At this new set of interest rates, there will be a
total supply ofcredit ofthe amount L4, consisting of L3
non-guaranteed loans and L4—L3 government-
guaranteed loans. Loans to borrowers ineligible for
government-guaranteed loans of the amount L3 —Lj
that would have been made at Rj oare no longer made.

The portfolio readjustment described above repre-
sents the initial response to the introduction of the
government guarantee program. Because relative
yields on financial instruments have been altered, the
stocks that households wish to hold will change. This,
in turn, will alter the allocation of flows over time. In
particular, because the demand price for capital has
increased (R™ has fallen), there is an increase in the
demand for real capital, stimulating the production of
these goods and increasing aggregate demand in
general.15

The increase in aggregate demand can take the form
of an increase in prices or real income. Suppose that
real income begins to increase first, transiently rising
above full-employment output. This increase gener-
ates increased savings to provide the real resources to
accommodate the real investment.

Over time, however, the demands on real resources
begin to be reflected in increased prices. These in-
creases reduce real cash balances and real holdings of
government securities by more than they otherwise
would have been. In an attempt to maintain the real
holdings of these assets, banks would decrease their
supplies of credit, forcing loan rates up. The long-run
equilibrium would then be characterized by a decline
to full-employment real income, a higher price level
and lower real supplies of monetary base and govern-
ment interest-bearing debt. The distribution of loans

14T o see this, note that the initial shock was an increase in loans
supplied atany given Rj. IfR91 —S>R 0, then demand by insured
borrowers is less than Lo—L i, and demand by uninsured borrow-
ers is La<Lj. Thus, if Roi-S&Rjo, an increase in the planned
supply of loans causes a decrease in equilibrium loans supplied,
implying an unstable equilibrium. For the purposes ofthis paper,
we shall rule out unstable equilibria. See Mary Kay Plantes and
David Small, “Macroeconomic Consequences of Federal Credit
Activity,” in Conferences on the Economics of Federal Credit
Activity, Part 11-Papers (Congressional Budget Office, 1981) and
comments on it by George von Furstenberg, in Conference on the
Economics of Federal Credit Activity, Part I-Proceedings for a
more complex model that permits them.

150vertime, the subsidy on the government-guaranteed loans must
also be paid. It isassumed here that lump-sum taxes are raised to
pay for them, so that the subsidy itself represents a transfer from
the population at large to recipients of government-guaranteed
loans and, as such, does not represent a change in aggregate
demand.
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Figure 3
The Loan Market, Including Government Direct Loans

Loan rate
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would be such that recipients of government-
guaranteed loans would have a greater command over
resources at the expense of borrowers ineligible for
guarantees and the population at large who pays for the
subsidies in the program.

Introducing a Government Direct
Loan Program

Now consider the consequences if the government
initiates a direct loan program instead ofa loan guaran-
tee program. To facilitate the comparison, suppose the
government again provides the same subsidy rate per
dollar of loan, S, so that the interest rate on govern-
ment direct loans, RgJ, is

(2) Rgl = Rs — S.

Further, suppose the same individuals are eligible for
the government direct loans as were eligible for the
loan guarantees. As figure 3 shows, under these
assumptions, DO, Dj and D2 are the same as in figure 2
except that the horizontal distance between Dj and D2
now describes the demand for government direct loans
instead of guaranteed loans. Riyo and Lo describe the
bank loan rate and volume of credit before the intro-
duction of the direct loan program.
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To examine the forces at work when the direct loan
program is introduced, consider the demand and sup-
ply ofcreditat Rjo- First, there will be an excess supply
of loans that the banks wish to issue of the amount
Lo—Li. This is because those customers who had
taken out bank loans before, now find that their eligi-
bility for direct government loans reduces their cost of
credit. Consequently, they no longer demand bank
loans at Rg0- At Rjo, however, banks would not want to
alter their planned supply of credit; the decreased
demand and unchanged supply mean an excess supply.
Second, at Rg0>the total demand for credit has in-
creased to L2 from Lo- To finance this demand for
government direct loans, the government will issue
government securities. Thus, there is also an excess
supply ofgovernment securities. This causes Rgto rise,
shifting up the credit supply function of banks to, say,
S2.

While Sz is drawn such that Ro rises in the new
portfolio equilibrium, this need not be the case. At
Rjo, an increase in Rgincreases the opportunity cost of
bank loans. This may or may not offset the cost de-
creases that accompany the reduction of the scale of
bank loan operations to L] from Lo: if it does offset
these cost decreases, then Ra will rise; ifit does not, R}
will fall.

The impact on aggregate demand is qualitatively the
same as occurs with an increase in guaranteed loans.
There is an increase in the demand price of capital (a
decrease in R]j, making it more profitable for firms to
invest. This puts pressure on output and prices to
increase. The increase in price, in turn, reduces real
wealth, causing output to fall to its full-employment
level. This causes loan rates to rise and the demand
price of capital to fall. The real quantity of monetary
base will be less than it was at the initial equilibrium.

A Compensated Change in
Government-Guaranteed and Direct Loans

Columns 1 and 2 of table 3 describe the portfolio
effects of both the guaranteed loan and direct loan
programs. With the exception ofthe loan rate on unin-
sured bank loans, these results are identical. The ques-
tion now to be addressed is: What are the conse-
quences on interest rates and aggregate demand ifthe
direct loan program is expanded and the guarantee
program reduced, so that there is no change in the total
number of individuals eligible for the government sub-
sidized rate of interest? In other words, does it matter
whether a direct loan program is used instead ofa loan
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Table 3

The Portfolio Effects of Changes in
Government Credit Programs on
Interest Rates and Aggregate Demand

Program Change

Increase in
Increase in Increase in direct loans
government government and decrease
Effect on guarantees direct loans in guarantees
RS increase uncertain decrease
Ry increase increase increase
Rk decrease decrease decrease
Aggregate
demand increase increase increase

guarantee program with the same borrowing rate and
the same eligibility requirements, and, if so, how? 16

To answer this question, suppose the government
currently has both programs in operation. Further,
suppose that the interest rate on direct government
loans is equal to the net of subsidy rate, R9 —S, on
government-guaranteed loans. Thus,

B) R, = + S = Rs, + S.

This ensures that potential recipients ofeither govern-
ment program receive the same subsidized rate. The
analysis can be followed in figure 4, where Dx de-
scribes the demand function for non-insured bank
loans, Do is the demand for total bank loans (govern-

16T he results to this point can be explained intuitively by making an
analogy to government programs in the field of medical care. If
more individuals become insured under, say, the Medicare pro-
gram, the total demand for hospital care will increase. If bene-
ficiaries of the program may use any private hospital, the cost of
hospital care at these institutions will rise, crowding out some
uninsured individuals, though not as many as the increased num-
ber of insured patients (or costs would not have increased). If, on
the other hand, insured patients can receive subsidized care only
if they go to certain specified government hospitals, as required
say, by the Veterans Administration programs, demand at non-VA
hospitals will fall, causing hospital costs there either to decrease
(because ofthe lower utilization) or increase (because the demand
for doctors will have increased causing their salaries to rise at all
hospitals). The Medicare program is similar to the loan guarantee
program. The VA program isanalogous to the direct loan program.
Costs to the patients are analogous to the loan rates to borrowers
wishing to purchase capital and the price of doctors’ services is an
analog to the interest rate ofgovernment securities. The question
now addressed in the text — substituting direct loans for guaran-
teed loans — in the health care analogy is the following: What is
the effect on the cost of medical care ifveterans’wives over age 65
were added to the VA program and not permitted to use the
Medicare program?
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Figure 4
The Loan Market, if Direct Loans Replace Guaranteed Loans
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ment-guaranteed and non-guaranteed), and D3 is the
total demand for credit under the pricing assumption
made above. The initial equilibrium is at RjO, with Lj
non-guaranteed loans, L2—Li government-guaran-
teed loans, and L3 —L2 direct government loans.

Now suppose that the government changes its poli-
cies so that some individuals lose their eligibility for
government-guaranteed loans, but are now eligible for
government direct loans. This is described in figure 4
by a shift in the demand for total bank credit from Do
to D4. Suppose initially that the loan rate remained at
Rjo and Rg remained at its initial level. There would
then be an excess supply of total bank loans of the
amount L2 —L4 and, because government direct
loans are financed by issuing government securities, an
excess supply of government securities of an equal
amount.

The former puts pressure on Ro to fall and the latter
causes government security rates to rise until a new
portfolio equilibrium is established. If the system is
stable, then Rj will fall, say, to Rji, and Rg will rise
above its initial rate.1i7 Because the total supply of

17An implication of this analysis is that an increase in the federal
budget need not, ceteris paribus, cause loan rates to rise nor
crowd out borrowing and investment by the private sector. This is
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credit has increased, there will be an increase in the
demand price for capital and in the level of aggregate
demand.18 Therefore, the analysis suggests that the
use of government direct loans increases aggregate
demand more than government guaranteed loans that
provided credit to the same individuals at the same
rate of interest.

As a consequence of the increase in aggregate de-
mand, either quantities or prices must rise to equili-
brate the goods market. Ifprices rise, interest rates on
loans and on titles to capital tend to rise as demands for
these instruments decline with the decrease in real
wealth. Because both investors and consumers face
decreases in wealth from the price rise, these groups
will reduce their (real) planned expenditures. It fur-
ther seems reasonable to suppose that personal con-
sumption will decrease, so that borrowers obtain an
increased command over the flow of real resources.
Thus, even with the price adjustment, the demand
price ofcapital is greater than it was before the change
in the program.

SUMMARY

This article has argued that government direct loan
programs are more stimulative than government
guarantee programs with identical amounts of credit
assistance.19 The use of the direct loan program will

because direct loans by on-budget agencies are included in the
budget deficit. Such direct loans could increase through a com-
pensated decrease in government-guaranteed loans, in which case
the analysis implies that private loan rates would fall. Even an
uncompensated increase in direct loans by on-budget agencies
may cause an initial decrease in loan rates (see Fried, Government
Direct Loans).

18In figure 4, the fall in Kg will, for a given S, lower Rggand R,,aand
therefore increase the demand for direct and guaranteed loans.
This explains only part of the increased demand. The same qual-
itative results also hold when the total subsidy (Ls3— L,)S, re-
mains fixed. (The case ofthe fixed total subsidy isderived in Fried,
Government Direct Loans.) The rise in Rgcauses individuals and
banks to conserve on their cash balances and excess reserves. This
permits a total expansion of credit as the yield on deposits is
increased, increasing total bank deposits. The sufficient condi-
tions for a compensated increase in government direct loans to be
expansionary are that the demand for capital goods be more re-
sponsive to loan rates than to government security yields, and that
the demand for the monetary base and deposits be more respon-
sive to government security rates than to loan rates.

1Critical to this result are the assumptions that government securi-
ties and guaranteed loans are not perfect substitutes for one
another in bank portfolios, that guaranteed loans are closer substi-
tutes to non-guaranteed loans than are government securities,
that the demand for capital is more responsive to loan rates than to
government security rates and that demand for the monetary base
responds more to government security rates than to loan rates.
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generate lower loan rates to borrowers not receiving
government assistance, higher interest rates on gov-
ernment securities and a higher demand price for
capital.

These results can be seen intuitively by supposing
that, in increasing direct loans, the government arbi-
trarily exchanges s: million of government securities
for s: million of previously issued, government-
guaranteed loans in bank portfolios. Banks then find
themselves with an excess supply of government secu-
rities and too few loans in their portfolios, which puts
pressure on government security rates to rise and loan
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rates to uninsured borrowers to fall. The lower loan
rates provide an incentive to households to purchase
more capital and other commodities with borrowed
funds so that either aggregate demand or the demand
price of capital increases, or both.

Additional implications are that government budget
deficits as currently measured may not accurately
reflect the government’s impact on the credit market
and private capital expenditures; also, because govern-
ment credit programs can change relative interest
rates, any specific interest rate may be misleading as an
indicator of financial market conditions.
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