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This study investigates the impact of federal budget deficits on both short- and long-
lerm interest rates from 1971 ro 1984 within an open IS-LM model that includes net
international capital inflows. Two time periods are examined using quarterly data:
19714 to 1984.4 and 1979.4 io 1984.4. Short-term rates are unaffected by the fed-
eral budget deficit in both peviods. Long-term rates are an increasing function of the
deficit over the 19714 to 1984.4 period, but are relatively unaffected by budgel
deficirs during the 1979.4 to 1984.4 period. The evidence implies that net inferna-
tional capital inflows over the latter period offser the interest rate effects of the fed-
eral deficit.

INTRODUCTION

The impact of federal budget deficits on the rate of interest has been studied exten-
sively.! Most of these studies focos on the shori-lerm rate of interest, especially the three
month U.S. Treasury bill rate or the four to six month commercial paper rate; a few of
these studies focus on long-term rates of interest, such as the ten year U.S. Treasury note
rate, the 20 year U.S. Treasury bond rate, the Moody's Aaa-rated corporate bond rate, of
the Moody's Baa-rated corporate bond rate. The various studies have focused on different
time periods, principally between the years 1954 and 1984,

There is no consensus regarding the interest rate impact of the budget deficit. Many
of the studies that focus on the short-term rate of interest find that the deficit exercises no
significant impact, although there are ¢xceptions (cf. Barth, Iden, and Russck, 1984 and
1985; Cebula, 1987, Tanzi, 1985; and Zahid, 1988). A majority of the studies that focas
on the longer-term rate of interest, however, find that the deficit does exercise a positive
and significant impact, although there are a number of exceptions (cf. Evans, 1985 and
1987; Mascaro and Meltzer, 1983). Unfortunately, interpretation of results is complicated
by differences in the time pericds examined in the various studies. Several studies deal
with the period 1955 to 1984; others deal with time periods such as 1979 to 1983 (using
monthly data); still others begin with the year 1971 or 1972 or roughly the time period
when the regime of fixed exchange rates (Bretton Woods) began 1o collapse and net inter-
national capital flows into the United States began to grow enormously. Because of the
latter considerations, different time periods involve different macroeconomic circum-

" For example, see Barth and Bradley (1989), Barth, Iden, and Russek (1984, 1985), Barih, Iden, Russck,
and Wohar (1939), Cebula {1987, 1988), Evans {1985, 1987), Feldstein and Eckstein (1970), Hoelscher
{1983, 1986), Johnson (1992), Makin (1983), Mascaro and Meltzer (1983), McMillin (1986), Ostrosky
(1990), Tanzi (1985), and Zahid (1988).
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stances. Most of the studics dealing with the time period beginning in the early (o late
1970s have two traits in common:

*  They generally find that federal budget deficits in the United States do not
influence interest rates; and

*  They generally omit international capiial flows from their models.

Johnson (1992, pp. 145-146) recently has observed that it is essential for vs to ...
understand why the data consistently support mutually exclusive views conceming the
impact of debt financing. For a question that has far-rcaching policy implications, this
ambiguity is not acceptable.” Accordingly, to identify the impact of federal budgel deficits
on intercst rates in the United States from 1971 to 1984, this study seeks to investigate
empirically the impact of both the choice of interest rate measure and of time period stud-
ied upon the interest rate impact of the federal budgert deficit.

The maodel examined below uses quarterly dat, deals with five different interest rate
measures, includes net internationat capital inflows, and examines two different time peri-
ads. The empirical analysis demonstrates that both the choice of interest rate studied and
the time period studied affect the empirical results obtained.

THE MODEL

The analysis 15 couched within the familiar IS-1.M framework, although a standard
loanable funds model can be shown o yield nearly identical conclusions. This study
empirically examines the open economy version of the standard 1S-1L.M model. As noted
in Hoelscher (1986) and Johnson (1992), this model basiczlly differs from the closed 15-
I.M model by including net international capital inflows [NCAP],

Following Cebula (1987), Evans (1985), Makin (1983}, and Ostrosky (1990}, we
assert that, according to the IS-I.M paradigm, the nominal rate of interest (R) is deter-
mined principally by real government purchases of goods and services ((3), the real budget
deficit {ID), the real exogenously determined money stock (M), and expected inflation (P):

(DR=R(G,D,M, P
where we expect:
(DR > 0, Rp > 0, Ry < 0, Rp >0
with subscripts denoting partial differentiation.
Following Hoelscher (1986) and Johnson (1992), the open [S-1.M model is a modi-
fied version of equation (1) that includes net international capital inflows (NCAP):
(3) R = R(G, D, M, P, NCAP)

where we expect that:

{4 Rncap < 0.
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The greater is the net inflow of foreign capital, the less is the upward pressure on R
hecanse the capital inflow in question acts to absorb newly issucd debt,

Bascd on equations (2) through (4), we estimate a reduced forn interest rate equation.
In this system, aside from the interest rate and expecied inflation, all of the explanatory
variables are divided by variable Y|, the actual level of GNP in the economy in quarter t.
Variable Y, is a standard measure of the size of the United States economy. We divide
variables by Y, for two reasons; first, it allows for the secular growth over time of var-
ables in the system; second, government purchases, the budget deficit, open market opera-
tions, and net capital inflows should be judged relative 1o the size of the economy so that
we have a relevant criterion against which to evaluate them and their magunitude.

The reduced form equation to be estimated is given by:

(5)Ry=a+ bGJ/Y + cD/Y, + dMJ/Y, + eP, + INCAP/Y, +u

where:
R, = The nominal average infterest rate yield in quarter t, expressed as a per-
cent per annuom;
a = Constant term;
Gy/Y, = The ratio of the seasonally adjusted federal government purchases of

goods and services in quarter t to the seasonally adjusted GNP in quarter
t, expressed as a percent;

D/Y, = The ratio of the scasonally adjvsted total federal budget deficit (National
Income and Product Accounts) in quarter t to the seasonally adjusted
GNP in guarter {, expressed as a percent,

MJ/Y, = The ratio of M;, which is defined as the average of the currcnt and pre-
ceding quarters’ values of the seasonally adjusted net acquisition of
credit market instruments by the FED, (¢ the seasonally adjusted GNP
in quarter t, expressed as a percent;

Py = The expected intflation rate for quarter t, expressed as a percent per
annum;
NCAP/Y, = The ratio of scasonally adjusted net capital inflows in guarter t to the

seasonally adjusted GNP in quarter t, expressed as a percent;
u = Stochastic error term;

and where we expect thatb, ¢, e > Qand d, £ < 0.
In accord with our objectives, we cxamine five nominal interest rates; that is, R,
assumes fve different forms:

*  TBR,, the three month U.S. Treasury bill rate in quarter t;

+  CPRy, the four to six month commercial paper rate in quarter ;

*  TEN, the ten year LL.S. Treasury nete rate in quarter t;

*  AAA,, the rate on Moody's Aza-rated corporate bonds in quarter t;
= BAA,, the rate on Moody’s Baa-rated corporate borkls in quarter t.
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These rates are all expressed as a percent per annum. These five rates are the most com-
monly studied ratcs in this literature.

The variable G, consists strictly of federal government purchases of goods and ser-
vices and does not include (ransfer payments (such as unemployment compensation and
Social Security). Variable (i, is cxpressed in billions of current dollars.

‘The federal budget deficit, Dy, is the seasonally adjusted total federal budget deficit,
expressed in billions of current dollars. Variable 1, consists of an exogenous component,
the so-called structural deficit, and an cndogenous component, the so-called cyclical
deficit. (See Barth, Iden, and Russek, 1984 and 1983: Cebula, 1987 and 1988; Holloway.
1986; and Ostrosky, 1990.)

Variable M, is adopted to reflect United States monetary policy, Following Barth,
Iden, and Russek (1984; 1985), Cebula (1987), Hoelscher (1983), and Ostrosky (1990),
M, is computed as a two quarter moving average. M, also is expressed in billions of cur-
rent dollars,

The data for the expected inflation variable were obtained from Thics ( 19862 These
data are expressed as a percent per annum and are available through the end ot 1984.

The variable NCAP, is the seasonally adjusted net foreign financial capital inflow
into the United States in quarter t. This variable is expressed in billions of current dollars,

Finally, the seasonally adjusted GNP data (Y ) are expressed in billions of current dol-
lars. As shown in equations (5) and (6), we follow a number of earlier studies in princi-
ple, including Barth, Iden, and Russek (1984), Evans (1985; 1987), Iloelscher (1983:
1986) and Holloway (1986}, and divide Gt, Dr, My, and NCAP: by Yv. as noted above,
this is in part because the level of government purchases of goods and services, the budget
deficit, monetary policy actions, and net capital inflows should be judged relative to the
size of the economy.

EMPIRICAL ANALYSIS

The Hausman specification test rejects at the 5 percent level the null hypothesis of
exogeneity for three of the explanatory variables in the reduced form inlerest rale equation:
the budget deficil, expected inflation, and net international capital inflows.

Because the total budget deficit is partly endogenous, its inclusion in the analysis
introduces the possibility of simultaneous equation bias. Accordingly, we estimate equa-
tion (5) using an instrumental variables (IV) technique, with the instrument being the two
guarter lag of the seasonally adjusted quarterly unemployment rate of the civilian labor
force (Uy.2). Our choice of instrument is based upon the fact that previous studies have
used this same instrument satsfactorily to address the endogeneity of the budget deficit
(Cebuta, 1988; Ostrosky, 1990; and Barth 1den, Russek, and Wohar, 1989), as well as the
finding that U,_» systematically explains the deficit,? whereas the contemporaneous error

2 Thies (1986) constructs internally consistent time series of business price expoctations for the post-
Warld War [T period. He uses regression analysis to construct a time series of price expectations based on
extensive surveys of business price expectations. He pulls together information previously comtained only
in scattered and apparently different surveys to generate this new time seres.

3 The relationship between the deficit variable and the lagged unemploymen rate is shown 1n the
following (1.8 estimate:
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terms in the system are not correlated with the lagged unemployment rate. As the unem-
ployment rate rises (falls), income tax collections should fall (rise) and government trans-
fers rise (fall), thereby increasing (decreasing) the federal budget deficit avtomatically.

To allow for the endogeneity of the variable Py, we include a second instrumental
variable in our analysis: py.2, the two quarter lag of the actual inflation rate of the con-
sumer price index. We chose variable p.z as the instrument because we found that it sys-
tcmatically explains P..* whereas the contemporaneous crror lerms in the system are not
correlated with this lagged actual inflation rate.

Finally, to allow for the endogeneity of the capital flows variable, we adopt a third
instrumental variable, the two quarter lag of the three year U.S. Treasury note rate,
TYTNR 5. This choice of instrument is based on our finding that TYTNR.; systemati-
cally explains the capital flows variable,® whercas TYTNR,.; is not correlated with the
contemporanecus error terms in the system.

The instrumental variables procedure involves first regressing the endogengus
explanatory variables on the instruments and other exogenous variables, thereby generat-
ing fitted values for the endogenous cxplanatory variables. We then substitute the fitted
values of these explanalory variables for their actoal values.

This study examines two different time periods: 1971.4 to 1984.4 and 1979.4 to0
[984.4. We begin with 1971.4 because it retlects the period during which the system of
fixed exchange rates (Bretton Woods) began to collapse (Zahid, 1988). We end with
1984 .4 because this is the last period for which the expecied inflation series, obtained
from Thies (1986), is available. We also cxamine a subperiod beginning with 1979 4,
when there was a major shift in Federal Reserve policy to allow interest rates to seek their
own levels, (See Cebula, 1987; Fovans, 1985; and Zahid, 1988.)

Alternative time periods could have been studied. Nevertheless, we argue that our
choice of time frames is appropriate and reasonable in terms of relevance to contemporary
policy issues.

The IV estimates of equation (5) for our five nominal interest rates are provided in
Tables 1 and 2. Table 1 provides the estimaies for the short-term rates TBR, and CPR, for

DY, = - 2.54 + 0.69 u, 5, R? = 0.42, DW = 2.00, Rho =- 0.03
331) (+5.93)

where terms in parentheses are 1-values. We use the Cochrane-Oreutt procedure 1o correct for first order
serial correlation.

* The relationship between P, and Pz 1s shown in the following OL.8 estimation:

Pi= 1.61 + 0.26 p_5, R? = 0.50, Durbin-h = 2.13
210y {+9.08)

where terms in parentheses are 1-values. We use the Ilildreth-Lu procedure 1o correct for first order serial
carrelation,

¥ The relationship between NCAP/Y, and TYTNR,; is shown in the following OLS estimation:

NCAPSY =001 + 0.61 TYTNR, 5, R = 0.36. DW = 2,05, Rho =-0.04
(+1.76) (+3.80)

where terins in parentheses are (-values. We use the Cochrane-Oreutt procedure 1o correct for first order
serial correiation.
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Table 1—IV Estimates for Short-Term Nominal Interest Ratas

Rate Constant GIIY( D|/Yt MY Pl. NCAP/Y, (9. Rho

1971.4 to 1984.4

TBR; 7.32 -0.32 -0.18 -1.98 0.61 -0.26 1.77 0.10
(1.54) (-1.34)  (-0.79y (-1.81) (3.65) (-21%)
CPR, 8.45 -0.36 -0.31 -1.53 0.64 -0.25 1.75 0.11

(1.69) (—l‘._l9) (-1.23y (1.1 3.6y (2D
1979.4 10 1984.4

TBR, 6.17 -0.15 0.05 -1.82 0.70 -0.42 1.78 0.08
(1.75) (-0.52)  (0.18)  (-1.71)  (3.45) (-2.92)

CPRy 7.02 0.14 -0.12 -1.23 0.67 -0.40 .77 0.08
(1.67) (0.40)  (-0.36) (-1.34) (3.15) (2.9

Terms in parentheses beneath coefficients are t-values

R, = 'The three month Treasury bill rate, as a percent per annitm
CPR, = 'Ihe four to six month commercial paper rate, as a percent per annum
G/Y, = The rate of government purchases to GNP, as a percent
D/Y, = The ratio of the budgel deficit to GNP, as a percent.
M/Y, = The ratio of net open market purchases 1o GNP, as & percent.
P, = Expected inflation, as a percent per annum.
NCAP/Y, = The ratio of net capital inflows 10 GNP, as a percent.

All data are quarterly observations
Data sources are listed in the appendix
The instruments are U, 5, and TYTNR, 5, for /Y. Py, and NCAP/Y |, respectively

each of the two time periods in gquestion. Table 2 presents the estimates for the three
long-term rates, TEN;, AAA;, and BAA,, for each of thc two time periods in question.
All of the estimations in Tables 1 and 2 use the Cochrane-Orcutt procedure to correct for
first order serial correlation %

In Table 1, the only estimated coefficients that are consistently significant at accept-
able levels (5 percent level or better) in explaining short-term rates are those for cxpected
inflation and net capital inflows. The expected inflation variable has the hypothesized pos-
itive sign in all four estimations: the capital flows variable is negative, as expected.
Thus, expected inflation appears to raise and net capital inflows appear to reduce short-
term nominal rates.

In three of four cases the cstimated coefficient on the monetary policy variable,
M,/Y,, is significant at the 10 percent level with the expected negative sign; thus, there is
evidence, albeit weak, that open markct operations may have influcnced short-term rates
to some limited extent.

By conirast, the estimated coefficients on the deficit vanable have the hypothesized
positive sign in only one of the four estimates in Table 1, and in none of the four esti-
mates is the coefficient significant at cven the 10 percent level. Thus, in all cases the
deficit variable fails to exercise a significant impact on the short-term rate of interest.

& Unless we use the Cochrane-Orcutt procedure, the Durbin-Watson statistic lies between l'.3(i and '1.71.
which for five variables and roughly 50 or fewer degrees of [reedom. lies in the range of indeterminacy
where one cannot establish the absence of serial correlation detimtively.
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Table 2—IV_Estimates for Long-Term Nominal Interest Rates
Rate Constant Gy DYy My P, NCAPJ/Y, W Rho

1971.4 wo 19844

TEN, 5.64 0.19 0.69 2134 1.05 035 207 -0.03
{1.76) (077)  (2.97)  (134)  (2.72)  (-1.00)

AAA, 6.90 0,25 0.71 -2.17 0.95  -0.33 202 -0.01
{1.52) (0.51) (2810 (-1.32)  (2.88)  (-2.7D)

BAA, 6.41 0.35 0.87  -2.70 1.10  -0.35 1.95 0.03
11.7%) (067 (3.3 (-1.44)  (3.0%) (-2.61)

1979.4 to 19844

TEN, 1.91 0.29 039 .2.07 0.89  -0.49 1.80 0.0
(1.56) (0.48) (171} (-1.28)  {(2.50) (-3.59)

AAA, 6.40 0.13 0.45  -2.33 0.79  -0.52 1.78 0.08
{1.24) 0.200  (1.75)  (-1.51)  {2.35) {-3.60)

BAA, 5.58 0.15 0.75  -2.49 0.89  -0.60 1.79 0.07
(1.55) (0.24) 219 (-1.64)  {2.66) (-2.68)

1981.4 10 1984.4

BAA, 5.54 0.10 .67 =120 0.90 -0.71 1.80 .08
(1.09) (0.18) (1.64) (-1.837) (3.00) (-4.16)

Terms in parentheses are t-values
TEN, = The ten year Treasury nofe rate, as a percent per anmum
AAA, = 'The Moody's Aaa-rated corporate bond rate, as a percent per annum

BAA; = The Moody's Baa-rated corporate bond rate, as a percent per annum
G/Y, = The ratio of government purchases to GNP, as a percent
D/Y, = The ratio of the budget deficit to GNP, as a percem
M/Y, = The ratio of net open market purchases to GNP, as a percent
. = Expected inflation, as a percent per anrum
NCAP/Y, = The ratio of net capital inflows to GNP, as a percent

All data arc quarterly observations
Data sources are listed in the appendix
The instruments are U5, p_;. and TYINR, ., for Dt/Yt. P, and NCAP/Y, respectively

Becausce this finding holds for both of the time periods considered, it appears that short-
term rales are insensitive 1o budget deficits, regardless of the time period studied. This
conclusion is consistent with most of the related empirical literature dealing with short-
term rates.

Table 2 provides the IV results for the three long-term rates. For the two time periods
1971.4 to 1984.4 and 1979.4 to 1984.4, 16 of the 30 cstimated coefficients are statisti-
cally significant at the 5 percent level or better. Again, we find that expected inflation is a
comsisient explanatory variable: in all cases, it is significant at the 5 percent level or bel-
ter with the hypothesized positive sign.

The deficit variable (ID/Y,} cxhibits the hypothesized positive sign in all six estima-
tons, It is statistically significant in three of the six cases at the 1 percent level; it is
significant at the 5 percent level in one case; and it is significant at the 10 percent level in
the remaining two cases.
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The capital flows variable is negative (as expected) and significant at roughly the 1
percent level in all six estimations. The monetary policy variable is negative in all six
estimates, but not significant at the 10 percent tevel.

Table 2 indicates that the budget deficit exercises a posilive impact on all three nom-
inal long-term interest rate measures for 19714 to 1984.4. For this period the budget
deficit raised the long-term nominal rate of interest; this finding holds despite the impact
of the statistically significant net capital inflows (which lowered that rate of interest).

Tor 19794 to 1984.4 the estimated coefficient on the nel international capilal
inflows variable is negative, as hypothesized, and statistically significant in all cases. The
budget deficit variable is significant at the S percent level in one of the three cascs, but
significant in the other two cases at only the 10 percent level, Thus, net capital inflows
appear 10 exercise a negative and significant impact on all three nominal long-term rates
for this period. At the same time, the budget deficit appears to raise thc nominal rate only
on Baa-rated corporate bonds, whereas the rates on ten year Treasury notes and Auaa-rated
corporate bonds do not appear (o he affected significantly by the budget deficit. Thus, we
conclude that the choice of time period studied may influence the determined impact of the
budget deficit, even on long-term rates.

Our conclusion is supported further by the finding that after 1981 the budget deficit
did not exercise a significant impact on any of the long-term rates, including BAA,. Table
2 also provides the IV estimate of equation (5) for interest rate BAA, for the period 1981.4
to 1984 4. The estimated coefficient on the budget deficit variable is not significant al
even the 10 percent level, whereas the coefficient on the capital flows variable is negative
and significant at the 1 percent level. Thus, the deficit did not atlect BAA,, but capital
inflows did reduce BAA,. Tt appears that the impact of the budget deficit on the long-term
rate is influenced significantly by the choice of study period.

CONCLUDING OBSERVATIONS

This study has examined the impact of the federal budget deficil in the United States
upon a variety of short-term and long-term nominal interest rates within a standard open-
economy IS-1.M framework. Our principal findings arc:

«  The short-teem nominal rate of interest consistently is unaffected by the fed-
eral budget deficit;

« The federal budget deficit appears 10 have had a positive and significant
impact upon some nominal long-term interest rates;

«  The conclusion that the federal budget deficit appears (0 have had a positive
and significant impact upon some nominal long-term interest rates bolds
true for certain time periods but not all; for the most recent periods (those
beginning after 1979.4), even the nominal long-term rate is relatively unaf-
fected by the federal budget deficit.

‘The finding that long-term nominal rates of inlerest are apparently more sensitive to
the budget deficit than short-ierm nominal rates is perbaps (o be expected. For instance, in
the context of a loanable funds model, Hoclscher (1986) also observes that, empirically
speaking, the budget deficit may exercise an impact on the termm structure: he alleges that
the budget deficit raises the stope of the yield curve but does not provide any explanation
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for this conclusion. On the other hand, within the context of a purely theoretical analysis
I the IS-T. M framework, Turnovsky (1989 and Turnovsky and Miller (1984) find that
gevernment deficits should be expected to exercise an impact on the term structure.
Despite the existence of such supportive empirical findings {(e.g., Hoelscher, 1986) and
eoretical arguments (¢.g.. Tumovsky, 1989; Turnovsky and Miller, 1984), however, the
stie af hand may warrant further analysis.

As for the effect of the choice of time period studied upon the interest rate impact of
-he budget deficit, an analysis {explanation) also would be desirable. The question seems
-0 be: “Why would the deficit impact less upon the long-tenn rate during recent years than
Juring carlicr vears?” The issuc may be a rather complex one, but the answer o some
:arge degree may involve the impact of international capital flows on intercsl rates. As
shown in Table 2 (as well as in Table 1 and cquation (6)), net capital inflows have acted
1o reduce nominal interest rates in the United States. especially for the period 1979.4 1o
{985 4. although their impact 1s apparent cven in the period beginning 1971.4. 1t may he
fhat the comparatively massive net ntemational capital flows into the United States,
especially beginning with the carly 1980s but existing in the late 1970s as well, absorbed
tarpe amounts of debt and thus served as a source of savings for the United States. This
issue may be worth examining further, but is beyond the scope of this paper.
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Data Appendix

Variahle

Source

1,
Uiy

TBR,. CPR,, TEN,, AAA,,
BAA, TYTNR,,

Yy, Gy

M, NCAP,

Thies (1986, Table 2)
Holloway (1986)

Economic Report of the President: 1957, 1959, 1961,
Table (C-47; 1963, 1964, 1966, Table C-48; 1969,
Table B-54; 1971, Table C-57; 1974, Table C-38;
1977, Table B-63; 1978, 1981, Table B-65; 1982,
Table B-67; 1987, Table B-68

Economic Report of the President: 1957, 1959, 1961,
1963, 1964, Table C-1; 1967, 1968, 1969, Table
B-1; 1970, 1971, Table C-1; 1972, Table B-1; 1973,
1974, 1975, Table C-1; 1976, 1977, 1978, 1979,
1981, 1982, 1983, 1984, 1986, 1989, Table B-1

Flow of Funds Accounts, Federal Reserve System,
1955-1987, via DRI

Economic Report of the President: 1957, 1959, Table
C-57; 1961, Table C-58; 1963, Table C-59; 1965,
Table B-61; 1966, Table C-60; 1968, 1969, Tabie
B-67; 1971, Table C-70; 1972, Table B-70; 1974,
Tabie C-67; 1976, Table B-66; 1978, Table B-73;
1980, Table B-72; 1982, Table B-75; 1984, Table
B-75; 1986, Table B-76; 1989, Table B-79
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