Rochester Center for
Economic Research

Further Evidence on the Relation Between Fiscal Policy and the Term Structure

Plosser, Charles I.

Working Paper No. 66
December 1986.

University of

Rochester




FURTHER EVIDENCE ON THE RELATION BETWEEN
FISCAL POLICY AND THE TERM STRUCTURE

by

Charles I. Plosser¥*
Graduate School of Management
University of Rochester

Working Paper No. 66

First draft: October 1986
Second draft: December 1986

Preliminary
Not to be quoted
without author's permission

*This paper was prepared for the Conference on Economic Effects of Budget
Deficits and Government Spending, University of Rochester, October 24-25,
1986 .

Support has been provided in part by the National Science Foundation.
The comments of Robert Barro, John Long,

Stanley Fischer and Robert King are
appreciated.



ABSTRACT

FURTHER EVIDENCE ON THE REIATION BETWEEN FTSCAT, POLICY
AND THE TERM STRUCTURE

by

Charles I. Plosser

This paper exploits market efficiency and a rational expectations
version of the term structure to attempt to isolate the relation between
monthly and quarterly innovations in govermment policy variables and both
nominal and real rates of return to govermment securities of different
maturities over a period extending through 1985. Overall, the results do
not offer much support for the conventional view regarding public debt and
interest rates. Nevertheless, the results appear somewhat sensitive to
the time period. This should give some cause for concern when
interpreting reduced form empirical results that rely on highly aggregated

(such as yearly) data over long periods of time.









Further Evidence on the Relation Between
Fiscal Policy and the Term Structure

by

Charles 1. Plosser

1. INTRODUCTION

The debate regarding the relation between deficits and interest
rates remains a contested issue in academic circles. While on Wall
Street, and in most of the business press, it is taken as a foregone
conclusion that increases in the public debt significantly increase
interest rates (typically, both nominal and real rates).

The theoretical case for the view that for a given level of
government spending economic agents are indifferent with respect to the
decision to levy taxes or issue debt is detailed in Barro (1976) and
Miller and Upton (1974) with variations and extensions by a number of
subsequent authors. The argument, in its most simple terms, is that
individuals view deficits as simply postponed tax liabilities and,
therefore, deficits do not alter wealth or desired consumption paths. The
opposing view does not dispute the logic of these arguments, but stresses
the implausibility of many of the conditions necessary to generate the so-
called 'Ricardian-Equivalence’ or invariance proposition.

One set of arguments focuses on assumptions that, if not
satisfied, imply that changes in government debt add to private wealth,
increasing aggregate demand and hence interest rates and consumption. For
example, the invariance proposition requires that individuals be
effectively infinitely lived via an operative intergenerational bequest
motive of some kind. When this intergenerational link is broken and

agents become finite lived, government bonds become net wealth. Another
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set of arguments stresses the observation that taxes are not lump-sum as
required by the invariance proposition. Unfortunately, unambiguous
implications for financing decisions in the prese;ce of an income tax are
difficult to obtain (e.g., Chan (1983)). Thus, while there are numerous
reasons why ‘Ricardian-Equivalence’ may fail, it's breakdown does not
necessarily result in the prediction of a positive association between
interest rates and chaﬁges in debt.

Resolution of these issues is important for macroeconomic policy.
Unfortunately, the data have been less than cooperative in supplying
either side with convincing results. One set of empirical tests has
focused on the effects of deficits on consumption. Feldstein (1976, 1982)
finds evidence he interprets as unfavorable to the invariance proposition
while Kochin (1974), Barro (1978), Kormendi (1983), Seater (1985),
Aschauer (1985) and Seater and Mariano (1985) interpret their results as
consistent with ’'Ricardian Equivalence’. Another set of tests has focused
on the relation between deficits and interest rates. Plosser (1982), for
example, fails to find significant evidence to support a positive
association between changes in government debt-and interest rates.
Subsequently, Evans (1985, 1986, 1987) has reached similar conclusions
after investigating numerous historical episodes including wars and
periods surrounding the enactment of tax legislation.l Recently,
Feldstein (1986b) presents results that suggest an important effect of
expected future deficits on interest rates. Unfortunately, Feldstein's

results do not hold fixed government spending and so it is difficult to

1Another example is recent work by Huang (1986).
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interpret these findings as direct evidence on the validity of the
'Ricardian Equivalence’ proposition.

This paper is intended to refine and supplement the tests
presented in Plosser (1982). One somewhat novel feature in this previous
study was to exploit market efficiency and a rational expectations version
of the term structure to attempt to isolate the relation between quarterly
innovations in government policy variables (i.e., government purchases of
goods and services, public debt and thé Federal Reserves holdings of
government debt) and rates of return to government securities of different
maturities over a period extending through 1978. Although the results did
not isolate significant correlations between debt shocks and interest
rates, there did appear to be some evidence of a positive association
between innovations in government purchases and interest rates.

This paper continues the basic strategy followed by Plosser (1982)
but extends the results in several ways. First, the data are different;
the results in this paper are based on both monthly and quarterly data and
the time period has been extended to include the recent experience through
1985. By including the more dramatic experience of recent debt movements
there may be a better chance of isolating asset responses. Second, an
explicit effort is made to isolate the assoclation between debt shocks and
a measure of ex-ante real interest rate. Third, given that the previous
finding of a positive correlation between government purchases and
interest rates, an attempt is made to sharpen this result by decomposing
spending into permanent and temporary components. Such a decomposition is
suggested by the work of Barro (198la,b) and Hall (1980) who emphasize the

intertemporal substitution effects of temporary government purchases.
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Fourth, the relation between expected future deficits and interest rates
is explicitly investigated.

The paper is organized as follows. In section 2, various
decompositions of the term structure are presented that help motive and
organize the empirical results. Section 3 describes the data and the

results are reported in section 4. A summary is provided in section 5.

2. REPRESENTATIONS OF THE TERM STRUCTURE

The empirical work in Section 4 exploits several characteristics
of the term structure in analyzing the relations between policy variables
and asset returns. There are many ways of expressing the relation between
the returns to securities with different maturities. Some require more
economic structure than others and not all are mutually consistent. In
this section, various representations are illustrated to provide some
background for interpreting the results in Section 4.

The financial instruments used in the empirical work are comprised
predominately of the returns to U.S. Govermnment Treasury bills with one to
twelve months to maturity. Although these bills only cover the short end
of the maturity spectrum, they are ideally suited in other respects, in
that (i) they correspond to pure discount bonds, which are the most
tractable analytically, and (ii) they are.traded in active markets. The
current price at time t of such a pure discount bond with a maturity value
of $1 at time t+n is related to the continuously compounded n-period yield

to maturity, by

Qn,t - exp {-an,t)'



Alternatively, the one period spot rate, R , and a sequence of forward

1,t

rates can be used to express the price as

Qe ~exPU-Ry o - Fp ¢ = F3 o7 o Fpeh

where F, . is the one period forward rate from t+r-1 to t+r observed at

time t.

The holding period return to the bond from t to t+l is given by

Ho e = 1Q g 0/ ¢)

=Ry - (DR e

or, again, using the forward rates, by

R F, )

Hn,t+1 = 1,t (Rl,t.'.]_ T T2t F ) -...- (F - F ).

(Fy 41 " T3¢ n-1,t41 ~ Tn,t

Thus, the excess holding period return can be written as

n-1

1) z (F

Hn,t:+1'R1,t - r,t+1 F1+1,t

or, in words, as the sum of the changes from t to t+l in the forward

2

rates, where Fl,t+1 - Rl,t+1'

If forward rates on average rise from t to t+l, then the excess
holding period return is negative.
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Athough Hn,t+1 and Rl,t are nominal returns, the difference is

equivalent to the ex-post real excess return or premium.3 The right hand
side of (1) could equivalently be rewritten in terms of changes in ex-post

real forward rates. Thus, if we define f, - F where

,t+1 r,t+41 ~ Pt+r+l’

fr,t+1 as the ex-post real forward rate and Piirsl is the inflation rate

from t+r to t+r+l, and r as the ex-post real one

1,641~ R e41 7 Pes2
period rate at t+l, then

n-1 n-1

R, = -2 (F ) = - Z (f

(2) H -
n,t+l 1t =l rel

)

r,t+1 F1+1,t r,t+1 f1+1,t

and variations in H reflect variations in ex-post real returns

n,t+l Rl,t
and ex-post real forward rates.

Equation (2) can also be re-written in terms of ex-ante real

).

forward rates and expected inflation by noting that Fr,t+1 - Et+1fr,t+l +
E+1Prsra1 SO

n-1 n-1
Hn,t+1 B Rl,t - 'rfl (Et+1ff,t+1 B Etf1+l,t) "El (B t1Prarsl” Etpt,t+1+1

By assuming a simple linear term structure model the expected real forward

rate can be equated to the expected real one period interest rate

(E_,.f

t+1%r 41 ~ F

r where r is the one-period interest rate
t+171, t4r+1 1,t+r+l P

from t+r to t+7+1),

31n other words, the left hand side of (1) is unchanged by using ex-
post real returns.



n-1 n-1
-z (E E ) - T (E
r=1 =1

(3

Hn,t:+1'R1,t = t+151, t4r+1” CtR1, t4r+l t+1Pt4r+1” EePrars1)

Thus, given a measure of the changes in expected inflation, the revision
in expected real interest rates can be isolated by rearranging (3) to
obtain

n-1

Yy =2 (E
r=1

(4) (E )

t+1%n-1, t+n" Etrn-l,t+n t+171, t4r+l” Etrl,t+r+l

E

T [Hn,t+1'R1,t * (B Pe (07D - Etpc+1(n'1)]

where rn-l,t+n is the interest rate on a bill with n-1 periods to maturity
that matures at time t+n and pt+1(n-1) is the (n-1)-period inflation from
t+l to t+n. The left hand side of (4) 1Is just the revision or change from
t to t+l in the n-1 period ex-ante real interest rate that is expected or
prevail at t+1.4 Thus to investigate the changes in ex-ante real rates of
various maturities, a proxy for expected inflation is required for each
maturity.

In order to provide somewhat more structure to the empirical
analysis it is useful to summarize a simple equilibrium model of the term
structure. Consider a single good economy of identical individuals. The

representative consumer (Robinson Crusoe) chooses a consumption plan to

maximize the expected value of his utility, U, subject to the standard

4
Of course, one can interpret the let-hand side of (4) as the
revision in ex-ante real forward rates without imposing any term structure
model.
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sorts of resource constraints. At time t=0 it is convenient to assume

that U takes the form,

@

U= = ﬂtu(Ct) ., 0<g<1
t=0
where B is a discount factor, Ct is commodity consumption and u (.) 1is the
momentary utility function. It follows from the first-order conditions
that the commodity price at time t that Crusoe is willing to pay for a
riskless claim to one unit of the consumption good to be delivered at time

t+l can be expressed as
(5) aj, = B E_ [w(C, ) ]/m ().

where Et(.) indicates the expected value based on information available
through time t.

Treasury bills, however, are claims whose prices and payoffs are
given in dollars rather than commodity units. .If it is assumed that l/Pt
is the commodity value of $§1 at time t, then the dollar price at time t of

a claim to $1 at time t+l is simply

P

(6) Q, = BE, [ u'<ct+1>]/u'<ct).

Pin

and, the nominal continuously compounded return to a one-period bond is

P

(7) Rl,t = -1ln {ﬂ Et [ Pt “'(Ct+1) /“'(Ct)]}
t+1

More generally, for a Treasury bill with n periods to maturity (6) becomes



P

® o -k | Pt “'<Ct+n)]/“'<ct>-
t+n

The holding period return (continuously compounded) to an n-period bond is

then

Hyoer = 10Q 00/ O -
(9

Et+1{(Pt+1/Pt+n)(u'(Ct+n)/u'(ct+1))

Et{<Pt/Pt+n><“'<Ct+n>/“'<ct>)}

-In 8 + 1n

Assuming the momentary utility function to be of the constant relative
risk aversion class,
3 - 4
u (Ct) Ct )

(9) can be written as

-y
Hn,t+1 = -In B+ In (B (RL/Pen) Copn/ Cepn) )
(10)

-y
-1n [Et{(Pt/Pt+n)(Ct+n/Ct) ']

In order to simplify (10) it is convenient to set

Piin/Fym e¥p (P (M)

and

ct+n/ct- exp (ct(n))

where pt(n) and ct(n) are the n-period growth rates of prices and
commodity consumption from t to t+n respectively. A Taylor series
expansion can be used to set E(expi{x)) = exp (E(x) + 1/2 var(x))}. This
approximation is, of course, exact for the log normal case. Based on this

approximation, the excess holding period return can be written as
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i R e = (BpyqPepy (D -Ep g (0-1)] - [E jep 4 (n-1)-Ecc (-]

(11) + 172162 (b, (n-1) = 02(p,; (0-1))141/2 2P [0l (ep g (1))
- 02(e,, (1] #+ 7oy, (e, (n-1),p, (n-1))
- o (e, (1), P, (n-1))]

where ai+1(x) denotes the conditional variance of x at time t+l and

(x,y) the conditional covariance of x and y at time t+l. Equation (9)

41

indicates that it is the revision in expected values of the first and

second moments of commodity consumption prowth and inflation over the

; . 5
remaining life of the bond that determines the excess return or premium.

If the bivariate stochastic process of one period growth rates
Kt+1 - [pt+1, ct+1], is linear and stationary, then there exists a Wold

representation

(12) x5 - u+¥L) £

“t+ t+1l

’

where E(e ) = 0 and E ¢

£e41 £e41 £e41 ™ V. 1In this linear case, the

conditional second moments in (11) do not depend on t, but only on n, V
and the elements of $(L). Thus (11) can be simplified to
n-1

(13) Hn,t+l-R1,t- 6(n, V, '/’iy E) = i’ ( ifl ¢i) £

t+1
where §’ = [1 y]. The premium, therefore, only varies through time as a
function of new information about ¢ and p, (i.e., the innovations, g). It

is useful to note that this specification of the term structure is

5Note that this model of the term structure is more complicated than
that used to obtain equations (3) and (4) above.
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reasonably general. In particular, it does not imply that the expected

premium is zero (E(H ) = 0) nor does it imply that the average

n,t+1 Rt
premium, §, is monotonically increasing in term to maturity, n.6 Equation
(13) does imply, however, that average premia are constant; a constraint
that appears inconsistent with recent results of Fama (1984a,b) and
others. Time varying premiums could be generated, if the stochastic
structure (12) was changing so that the conditional second monents in (9)
varied in some systematic manner.

Equations (12) and (13) provide the framework for the empirical
investigation that follows. The empirical strategy, however, is not
intended as a test of this simple asset pricing model. The primary
interest in empirical work is on the effects of government financing
decisions, thus this asset pricing model cannot be interpreted literally
since the model, as specified, contains no government or money.
Nevertheless, if one thinks of the expectations in (11) as conditioned on
some information set £, it seems reasonable to begin by assuming that
fiscal and monetary policy variables, at a minimum, are part of such an
information set. In that case, their effects 6n rates of return (i.e.,
interest rates) might be viewed as working through commodity consumption
and inflation. Alternatively, in the empirical work, fiscal and monetary

variables will be allowed to have independent influences on rates of

return. These specifications are detailed further.

6Fama (1984a, 1984b) has recently documented the observation that the
premium appears to peak for bills with nine months to maturity.
Specifications such as (l1) are not necessarily inconsistent with this

finding as various patterns of premiums could be generated depending on
the ¥.’'s.
i
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3. THE DATA

The empirical investigation focuses on the behavior of the term
structure of U.S. Government securities and their interaction with various
macroeconomic variables. Treasury bills correspond most closely to the
pure discount bonds discussed in Section 2. The basic Treasury bill data
are montly returns to bills with one to twelve months to maturity. The
continuously compounded holding period return from t to t+l to each bill
is denoted H for n=2,...,12. Of course for n=1 the holding period

n, t+l

return is equivalent to the yield to maturity and is observed at time t

(i.e., Hl,t+1 - Rl,t)'

The twelve month bill return (continuously compounded) is computed
by observing the bill closest to twelve months to maturity on the last
trading day of the month, observing the price of the same bill on the last
trading day of the following month (when it is an eleven month bill) and
then taking the log of the ratio of these prices. This procedure is then
followed for each bill with one to twelve months to maturity with the all
monthly returns adjusted to a 30.4 day basis. The data are taken from the
Center for Research in Security Prices (CRSP) U.S. Government Bond File.
The Treasury bill data are summarized in panel A of Table I and are

expressed in percent per month. The one period yield, R is highly

1,t
autocorrelated and most likely nonstationary. The empirical work is based
on excess returns which tend to have more desirable statistical
properties. These returns display only slight positive serial correlation
at lag one. This serial correlation is inconsistent with stationarity

assumptions used to obtain the reduced forms (12) and (13), but is not

necessarily at odds with the general specification (11). The excess



TABLE 1

SUMMARY STATISTICS FOR TERM STRUCTURE OF
TREASURY SECURITIES

Sample Autocorrelations

Standard
Variable Mean Deviation ﬁl 22 33 ﬁa ﬁ6 212
A. Treasury Bills 8/67-12/85 N=221

Rl,t .600 .234 .94 .89 .84 .87 .75 .61
H2,t+1'R1,t .032 .070 .30 -.01 .01 -.14 -.03 -.04
H3,t+1-R1,t .061 .128 .24 .03 -.07 -.09 -.15 -.12
Hh,t+1_R1,t .065 .194 .17 .02 -.07 -.05 -.12 -.15
HS,t+1'R1,t .081 .261 .20 .02 -.07 -.04  -.11 -.10
H6,t+1'R1,t .082 .318 .21 -,01 -.09 -.09 -.11 -.13
H7,t+l-R1,t .077 .365 .18 -.01  -.09 -.08 -.06 -.09
H8,t+1-Rl,t .098 424 .18 .01 -.12 -.08 -.09 -.07
H9,t+1-R1,t .105 .500 .20 -.,01 -.14 -.10 -.09 -.08
HlO,t+l'R1,t .075 .566 19 -.04 -.11 -.06 -.07 -.07
Hll,t+1'R1,t .079 .615 .18 -.04 -.13 -.08 -.03 -.06
H12,t+1-R1,t .068 .680 .18 -.08 -.12 -.12  -.01  -.04

B. Treasury Bond Portfolios 8/67-6/85 N=215

B2,t+1'Rl,t .081 .912 .27 -.06 -.14 -.09 .00 -.03
B3,t+1'R1,t .066 1.300 .21 -.08 -.12 -.07 .03 -.01
Ba,t+1'R1,t .051 1.593 .20 -.06 -.13 -.05 .04 .01
BS,t+l-R1,t .019 1.777 .20 -.06 -.13 -.03 .05 .03
BlO,t+l'R1,t .033 2.246 .15 -.07  -.10 -.04 .03 .00
NOTE - - Rl,t is the yield at time t to a U.S. Treasury Bill with one month to
maturity, Hn,t+1’ n=2,...,12 is the holding period return from t to t+l to a bill

with n months to maturity at t. B ..5,10 is the return from t to t+l to

n,t+l’ n=1,.
a portfolio of U.S. government bonds with between n-1 and n years to maturity. The
large sample standard deviation of the sample autocorrelations, ﬁj' is approximately

.07 for both bills and bonds. All returns are expressed as percent per month.
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return or average premium monotionically increases for n=2,...,6 but
reaches its largest value at n=9 and then declines significantly.7
Finally, the monthly standard deviation increases monotonically with n.

In order to extend the empirical investigation to securities with
longer maturities, portfolios of Treasury bonds and notes are used. The
Treasury does not systematically issue bonds or notes at ail maturities.
Therefore, to obtain ménthly returns, portfolios of bonds must be formed
over a range of maturities. For maturities up to 5 years, bonds are
grouped within twelve-month intervals. 1In Table I panel B, B2,t+1 is the
return to a portfolio of bonds with between one and two years to maturity,
etc. and BlO,t+1’ the return to a portfolio of bonds with between five and
ten years to maturity. These are exact returns, including both capital
gains and coupon payments. Only bonds and notes with no special tax
treatments are included (i.e., no 'flower’ bonds). These data are also
computed from the CRSP bond file.8

As can be seen from panel B, these returns also display some
positive serial correlation. They also exhibit increased variability with
time to maturity. Fama (1984b) notes that these bond data are consistent
with a flat term structure of expected premiums. However, they contain
enough variability, that it is difficult to reject many other hypotheses

as well.

7See Fama (1984a,b) for further discussion.

These returns were kindly provided by Eugene Fama.
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Summary statistics for the macroeconomic data are reported in
Table II. All data are expressed in percent per monfh. None of the data
employed has been subjected to seasonal adjustment. Seasonally adjusted
data and unadjusted data often yield different results in empirical work.
The two-sided filtering procedures used to compute the seasonally adjusted
data suggest that the adjusted data may have statistical properties that
are undesirable for empirical work.9 All data are also expressed in per
capita terms.

There does not exist a reliable measure of monthly seasonally
unadjusted consumption. Instead, the growth rate of industrial production
per capita (y) is employed‘10 The inflation rate (p) is the C.P.I.-W
inflation rate. The growth rate of real per capita public debt (d) is
computed from the privately held public debt net of government agency and
Federal Reserve holdings, deflated by the C.P.I. The growth rate of real
ﬁer capita Federal budget outlays (g) and military outlays (gm) are both
computed using the C.P.I. as the deflator. Finally, the real per capita
growth in the Federal Reserve's holdings of the public debt (m) will, for

11
convenience, be referred to as real money.

QSee, for example, Wallis (1974), Plosser (1979a,b) and more recently
Miron (1986) and Singleton (1986).

1OWhile industrial production may be a long way from consumption,

there are formulations of the intertemporal model of Section 2 that imply
output and consumption are proportional. See Long and Plosser (1983) for
an example.

11All data are taken from various issues of The Survey of Current

Business and Business Statistics.




TABLE II

SUMMARY STATISTICS FOR
MACROECONOMIC VARIABLES
8/67 - 12/85
N-221

Sample Autocorrelations

Standard
Variable Mean Deviation 1 Py Py Py, Pe P19
Ve .169 2,827 -.05 -.21 -.10 .03 .04 .81
128 .530 .342 .64 .54 .46 .40 .34 .40
dt .214 1.329 .26 .35 31 .19 .14 .48
By .170 12.199 -.62 .08 .12 -.14 -.06 .28
gy -.017 9.704 -.58 .06 .10 -.14 -.03 .50
m, -.005 2,781 -.26 -.24 .11 .10 -.03 .33
NOTE -- Ye is the real per capita growth in industrial production; P, is the monthly

inflation rate; dt is the growth in real per capita public debt (net of holdings by
government agencies and the Federal Reserve); 8 is the growth in real per capita
federal budget outlays; g: is the growth in real per capita military expenditures,
and m_ is the growth in real per capita holdings of government debt by the Federal
Resexrve. All variables are reported as percent per month and have not been
subjected to seasonal adjustment. The large sample standard error of the sample

autocorrelations is approximately .07.
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.

In addition to their wide range of variability, the most notable
feature of these data is that they all display significant serial
correlation at lag twelve, suggesting seasonal variation. Indeed, plots
of these data would show this quite clearly.

Table III reports the monthly means of each of these series along
with Rl,t' Only for inflation (p) and Rl,t is the F-statistic for
equality of monthly means not far in the right tail of the distribution.
For industrial production, the month to month variation is quite striking,
particularly the average of 5% per month decline in July of each year.12
Other variables also display systematic seasonally fluctuations in much
the manner one would expect. Growth of real debt (d), for example, is
substantially negative in April of each year, as well as in June, and to a
lesser extent September. Real money growth (m) is positive in December,
but negative in January. Both measures of spending are extremely volatile
over the year with apparently different seasonal patterns.

Table IV summarizes the data in deviations from the monthly means.
The standard deviation falls substantially for most series and the
autocorrelation patterns are altered. Output (y), for example, which
exhibited a little autocorrelation in Table II, displays a more pronounced
positive pattern in Table I1I. Three of the series (m, g, gm), however,
retain a negative serial correlation pattern indicating that univariate
innovations in these series are at least partially offset in subsequent

months. Finally, it is worth pointing out that gm and to a lesser extent

2See Long and Plosser (1986) for further discussion and corroboration
of this finding across industries.



TABLE ITX

MONTHLY MEANS

8/67 - 12/85

VARTABIE JAN FEB MAR APR MAY JNE JULY AUG SEPT OCT NOV DEC s.e. F(11,209)
Ve .30 3.22 .57 -.40 .30 2.76 -4.99 3.72 255 -.52 -2.19 -3.28 .27 95.21(.00)
P. 45 61 56 .59 .63 .69 .53 .55 50 .45 40 40 .08 1.37(.18)
dt 76 .32 .48 -1.23 -.04 -1.33 91 53 -.29 .87 8L .70 .26 8.82(.00)
Be 153 -6.20 6.6 .59 -3.71 -.06 1.93 3.34 -9.23 11.63 -5.89 1.52 2.57 5.09(.00)
gr::l -1.96 -2.68 6.5 -2.73 .37 5.14 -11.64 3.95 -2.27 2.9 62 1.12 2.04 5.44(.00)
m -2.58 -.58 1.29 1,90 -1.52 .63 -1.14 ..65 .86 -1.64 .58 1.38 .58 6.00(.00)
th .57 61 60 .64 .60 .61 .59 .59 .62 .60 .60 .59 .05 .09(.99)

NOTE -- All variables are in percent per month and s.e. is an approximate standard error for each month.

F(11, 209) is the F-statistic associated with the hypotheses that all months have the same mean and

significance level appears in parenthesis.



TABLE IV

SUMMARY STATISTICS OF
DEVIATIONS FROM MONTHLY MEANS

8/67 - 12/85
Sample Autocorrelations
Standard
Variable Deviation 21 32 33 24 56 512
Ve 1.183 .50 .24 .14 .11 .02 .08
P, .339 .65 .56 .50 .45 L42 .3?
dt 1.126 .38 .39 .50 .39 .43 .26
B 11.113 -.59 .06 .10 -.11 -.00 .09
g‘z 8.778 -.58 .04 .10 -.08 -.04 .37
m_ 2.487 -.25 -.18 .10 .09 -.04 .15
th .239 .94 .90 .85 .80 .75 .61

NOTE -- Variables are defined in Table II. The large sample standard error of the

sample autocorrelations is approximately .07.
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m and d retain some evidence of seasonality after adjusting for monthly

means.

4. EMPIRICAL RESULTS

The empirical results in this paper are based on estimating vector
autoregressive models for the variables in Table II to compute an
estimated set of innovations. These innovations are then used to estimate
reduced form equations like (13) for bill and bond returns. Although two-
step procedures such as just described are generally not efficient, Pagan
(1984) has shown that: in this case, using residuals in the return
equation is asymptotically efficient and that the usually computed
standard errors are correct. Before investigating the results and
associated statistical issues, summarizing behavior of the VAR system of

macroeconomic variables is of some independent interest.

4.1 Interactions Among Policy Variables

The following six variables are included in a sixth order VAR that

13

includes twelve seasonal dummy varaiables; y, p, d, gm, m, ri,.

(14) X, = A(L) X_+ sd

S+l s, e+l T feal

13The results have also been obtained using g in place of gm. The

variable gm is marginally preferred since it is more closely related to
expenditures on goods and services than total outlays, g, in accordance
with the arguments in Barro (1981) and Hall (1981). However, the

qgalitative results to not change significantly so only the results with
g are reported,
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Where X' = [y, p, 4, gm ,m, Rl]’ A(L) is a sixth order matrix polynomial

and gs is a dummy variable vector that has a one in the jth row when

,t+1
t+l corresponds to the jth month. Summary statistics from the estimation
are provided in Tables V and VI. Table V reports the F-statistics
associated with each variable in the system. Without exception, and not
surprisingly, own lags are consistently the most significant.
Interestingly, output appears significant in the most equations other than
its own, including public debt (d), military outlays (gm) and one-period
interest rates (Rl). There are other interesting observations worth
noting. For example, consistent with the findings of King and Plosser
(1985), privately held debt shocks have no significant explanatory for
either inflation or money creation. Thus, evidence for a tight link
between debt growth and monetization during this period is quite weak.
Table VI reports the correlation matrix of the innovations. With perhaps
the exception of the negative correlation between surprise inflation and
surprise movements in real debt and between surprises in real money and

surprises in real debt these correlations are all fairly small,

4.2 Macroeconomic Variables and the Return to Treasury Securities

After obtaining the innovations from the vector system (14) two
formulations of (13) are estimated., First, the innovations in the policy

variables are ignored and

(15) H -R - a

n,t+1 1,t 0t 30 " Year) T AP Pen) t Sen



TABLE V

VECTOR AUTOREGRESSION

SUMMARY STATISTICS

2/68 - 11/85
oy —AMX +8d, ey
F-Statistics
Dependent Variable y P d g" m R R2 s(&)
yt 4,81 1.54 3.51 1.47 2.04 1.41 .89 .94
(.00) (.17) (.00) (.19) (.06) (.21)
pt 1.49 12.17 .92 1.70 1.33 3.56 .56 .23
(.19) (.00) (.49 (.12 (.27) (.00)
dt 2.31 .86 13.59 .31 1.43 .57 .90 .55
(.04) (.52) (.00) (.93) (.20) (.75)
g? 1.89 1.54 .37 30.49 63  1.62 .61 6.07
(.08) (.17) (.90) (.00) (.7D (.14)
mt .79 1.21 .33 .99 5.68 1.28 .33 2.28
(.58) (.30) (.92) (.43) (.00) (.27)
th 3.13 1.63 .67 .45 .36 195.7 .89 .08
(.01) (.14) (.68) (.84) (.91) (.00)

NOTE -- The variables are

order 6.

is 12x1 with a 1 in the jth row for observations occurring in the jth month., F-

The matrix S is a 6x12 matrix of monthly means and the dummy variable ds

as defined in Table II.

The matrix polynomial A(L) is of

t+1

statistics are for the six lags of the corresponding variables and have (3,166)

ﬁz is the adjusted R2

degrees of freedom.

and s(£) is the standard error of the regression,

The significance level is iIn parenthesis.



TABLE VI

CORRELATION MATRIX OF RESIDUALS

G- @B @ (gD @i (RR)
(y-9) 1.00 .07 -.10 .01 -.01 .19
(P-P) 1.00 -.31 .08 -.08 .09
(d-d) 1.00 -.04 -.25 -.01
(g g™ 1.00 .06 .03
(m-f) 1.00 -.09
(Rl-Rl) 1.00
NOTE -- The variables correspond to the d residuals (i.e., deviations from predicted

values, denoted by ") from the six equations in the vector autoregression summarized
in Table
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is estimated for each bill and bond portfolio using ordinary least

14

squares. This procedure assumes the innovations are orthogonal to €1

The results of estimating (15) are reported in Tables VII and

VIII. To reduce the amount of numbers reported the results for bills with
2, 4, 6, 8, 10 and 12 months to maturity are reported since the returns to
bills of adjacent maturities tend to be highly correlated. The results
are generally consistent with the qualitative predictions of the simple
model, although formal testing would undoubtedly reject the restrictionms.
Nevertheless, real output growth has a statistically significant negative
impact on nominal returns indicating a tendency for output surprises to be

associated with lower bill prices and thus higher future returns

throughout the term structure. Alternatively, using equation (2), these
results indicate that forward rates are, on average, revised upward.
Moreover, since ﬁl appears to increase monotonically with n, all forward
rates captured by the securities investigated appear to rise. The effects
of unexpected inflation are similar but not as significant. When looking
at the coefficients in (15), one should also keep in mind that one
standard deviation in y-§ is approximately four times a standard deviation
in p-p. Thus, since &

is roughly twice 4., a typical output shock has

2 1’

approximately twice the impact on returns as a typical inflation shock.

14Trying to think of instruments for (y-y) and (p-p) is challenging
since rational expectations would rule out lagged values of any variable.
Other contemporaneous innovations may be candidates, but as can be seen
from Table VI, the variables used in this study are not likely to be very
useful.



TABLE VII

Regressions of the Monthly Excess Return to Treasury Bills on Unexpected Components

of Real Qutput Growth and Inflation

neel T Rpe T 8p t A Uyt Te) * 8y By - Beyp) Y8
Months to . . R R . . ) o
Maturity n &, t(ao) &, t(al) a, t(a2) R s(&)
A._2/68 - 11/85
2 .032 6.53 -.010 -1.78 .041 -1.71 .02 .071
4 .066 5.00 -.044 -2.77 .098 -1.51 .04 .192
6 .080 3.75 -.088 -4.41 .185 -1.74 .06 .312
8 .097 3.39 -.120 -3.47 .206 -1.45 .06 418
10 .076 2.01 -.173 -3.78 .304 -1.62 .07 .554
12 .065 1.42 -.199 -3.62 428 -1.90 .07 .665
B. 2/68 - 12/76
2 .025 5.30 .001 .01 .033 -1.17 .00 .048
4 .056 4.23 -.003 -.17 .110 -1.35 .00 .138
6 .076 3.55 -.014 -.46 .187 -1.43 .01 .220
8 .104 3.59 -.041 -1.01 .210 -1.19 .01 .299
10 .058 1.48 -.084 -1.55 .248 -1.03 .02 .403
12 .100 2.22 -.052 -.83 .617 -2.22 .04 LL67
c. 1/77 - 12/85
2 .038 4.63 -.031 -2.22 .082 -1.57 .07 .085
4 .075 3.45 -.127 -3.51 .216 -1.57 .13 224
6 .085 2.37 -.214 -3.60 449 -1.99 .15 .369
8 .090 1.88 -.277 -3.47 .536 -1.76 .14 L6394
10 .095 1.50 -.379 -3.61 .712 -1.78 .15 .651
12 .029 .38 -.458 -3.58 .685 -1.41 .13 .795
NOTE -- See Tables I and II for a precise definition of the variables. The t-statistics
associated with the regression coefficients 80, 81, are t(éo), t(ﬁl) and t(éz)

respectively.

Rz is the adjusted R2 and s(&€) is the standard error of the regression.



TABLE VIII

Regressions of the Monthly Excess Return to Treasury

Bond Portfolios

on the Unexpected Components of Real Qutput Growth

and Inflation

=8t 8] (g - Vegp) * 8 (Peyy -

pt+1) + et+1

n,t+l ~ 1,t
Months to A )
Maturity a, t(ao) a; t(al) a, t(82) R s(e)
A. 2/68 - 11/85
12< n < 24 .083 1.34 -.265 -3.55 -.486 -1.59 .06 .90
24< n < 36 .071 .81 -.341 -3.20 -.677 -1.55 .05 1.28
36< n < 48 .056 .52 -.424 -3.24 -.730 -1.36 .05 1.57
48< n < 60 .025 .21 -.501 -3.46 -1.081 -1.82 .06 1.74
60< n < 120 .041 .26 -.492 -2.46 -.678 -.89 .03 2.24
B. 2/68 - 12/76
12< n £ 24 .086 1.44 -.124 -1.50 -.393 -1.06 .02 .62
24< n < 36 .093 1.09 -.155 -1.35 -.602 -1.15 .01 .88
36< n < 48 .071 .68 -.207 -1.42 -.575 -.90 .01 1.08
48< n < 60 .046 .39 -.230 -1.39 -.941 -1.29 .02 1.23
60< n < 120 .100 .67 -.104 -.50 -.358 -.39 .00 1.54
C. 1/77 - 11/85
12< n < 24 .079 .74 -.578 -3.20 -1.478 -2.18 .15 1.07
24< n < 36 .050 .33 -.772 -2.98 -2.086 -2.15 .13 1.54
36< n < 48 .042 .22 -.893 -2.78 -2.433 -2.02 .11 1.91
48< n < 60 .003 .01 -.987 -2.79 -2.889 -2.17 .12 2.11
60< n < 120 -.020 -.07 -1.191 -2.61 -3.228 -1.89 .10 2.71

NOTE -- See Tables II and III for a precise definition of the variables.

coefficients a

ﬁZ

is the adjusted R

A
..a

and s(€) is the standard error of the regression.

The regression

3 have associated with then t-statistics t(ﬁ),...t(§3) respectively.
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The tables also report the results from splitting the sample into
approximately equal sub-periods.15 Note that the strong output effect
appears to arise predominately from the 1977-1985 period while the
inflation effects are more similar across periods. The smaller impact of
inflation in the first period may be due in part to price controls that
probably caused reported inflation to be less than actual inflation.

Also, notice the almost doubling of the residual standard deviation from
the first to the second half of the sample. The results for the longer
term bond portfolios are reported in Table VIII and are broadly consistent
with the bill returns: strong output effects are apparent and arise most
notably in the latter period. Innovations in both of these variables are
associated with lower bond prices and higher expected returns.

In order to incorporate the policy variables into the analysis
these variables are permitted to have influence on rates of return
independent of the movements in (y-§) and (p-p). Table IX reports the
results from including five innovations in the regression. Also reported
in Table IX is the F-statistic associated with the hypothesis that the
coefficients for (d-d), (g-§") and (m-fi) are jéintly equal to zero. The
general characterization of these results is that the coefficients for (y-
§) changes little in magnitude or significance from Tables VII and VIII.
This could have been anticipated given the lack of correlation between the
innovations reported in Table VI. The magnitude and significance of (p-

p) is diminished due to the negative correlation between it and (d-3)

15The surprises are computed using only data in the relevant

subperiod.
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particularly in the latter period. The significance of (y-§), as before,
arises primarily from the latter half of the sample.
The Treasury bill results suggest that debt surprises (d-d) appear

to be associated with higher bill prices and thus lower forward rates

(i.e., lower interest rates.) This tendency occurs in both sub-periods.16
It is not only inconsistent with the conventional wisdom, it is also
inconsistent with 'Ricadian Equivalence’ as well. Although the sign is
the same the results are less significant for the Treasury bond portfolios
reported in Table X. As regards to military spending surprises, the
earlier period seems to suggest that (gm-gm) is associated with higher
nominal interest rates (lower prices) for the shorter term securities
(Treasury bills). The latter period does not display any such tendency.
Given that the earlier period more closely coresponds to the sample used
in Plosser (1982), the results seem qualitatively consistent. The fact
that recent surprises in gm do not have a similar tendency would be
consistent with the Barro/Hall scenario if these shocks in the later
period were more permanent. Finally, real money surprises show little
association with nominal returns in either period. In all instances, the
joint hypothesis that the policy variables can be omitted from the
equation is not rejected at reasonable significance levels. It is
sometimes argued that monthly regressions have so much ’‘noise’ that the
results tend to indicate no relation. It is important to recognize that

the significance of output in these results argues against such a

16The t-statistics associated with the entire sample regressions

should be interpreted with caution due to the obvious heteroscedasticity
of returns.
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conclusion in part because it is probably the least accurately measured of
any of the data. Below, in section 4.4, the specification is re-estimated
with quarterly data as a check on the conclusion.

4.3 Expected Future Deficits

Feldstein (1986a,b) has argued that the empirical strategy
employed in Plosser (1982) and in this paper does not corporate measures
of the expected future deficit. Feldstein argues that "multiyear" budget
deficits will have a larger impact on interest rates than transitory
deficits. It is not correct, however, to say that the empirical strategy
employed here and in Plosser (1982) does not deal with this issue.
Innovations in the public debt are correlated with future changes in debt
via the vector autoregression to the extent that the impulse response of
the public debt to its own innovation is positive, current innovations
simultaneously are predicting future increases in the debt. This link is
explicit in the link between the forecasting equation (12) and the reduced
form (13). Thus, because of the correlation between innovations and
future debt, looking at longer term securities and their relation to
current innovations is closely related to looking at expected future
deficits. If future debt is not forcastable for the historical series
used here, then one has to establish an explicit case for using actual
future deficits in interest rate equations.

In order to emphasize that this issue is not central to the
results reported thus far, the expected future growth in real public debt
for two years ahead has been computed from the vector autoregression for
each month. The predicted future growth in real public debt is then added

to equations estimated in Table IX. The results are similar across
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securities, so rather than report all the equations, two are presented

which are representative; for the six-month Treasury bill:

H -R, _ = .049-.083(y_..-9..,)-.093(p, . .-D_..)+.064(d_..-8_..)
6,t+l "1,t (.024)(.026) t+]1 “t+l (.111) t+l e+l (.029) t+l t+l
24
+.005 (8 )-.001 (gf -80,) + 013 (m B ) + &
(.002) i=1 (.004) (.011)
-2 A
R™ = .12 s(e) = .302;
and for the ten year bond
B ‘R, = -.119-.470(y, . ,-§...)-.316(p . -p. . )+.274(d, . -&_..)
10,t+1 "1,t (.177)(.187) t+l “t+l (.822) t+l “t+l (.217) t+l t+l
24 m o
+ .028 (T 4 )+.000(g -g )+.017 (m - ) + &
(015) 1-1 EHE ((oggy L TEHLTT pg el et t+l

82 = 03 s(8) = 2.23.

where standard errors are in parentheses. While it is interesting that
the expected future growth in public debt enters these equations
significantly, the sign remains positive, that-is, expected future values
raise bill and bond prices, thus reducing interest rates.17

As a final check the expected future debt variable is replaced
with 24 actual future debt variables. For the six-month bill return the

F-statistic on the 24 future real public debt variables is 1.66 which is

17'I‘erm structure equations like (11) actually suggest that it is the

change in the expected future debt that should be relevant. Replacing the
za term with the change in the forecasted debt leaves all variables
(except the constant) largely unchanged and the coefficient on the change
in expected debt is .013 with a standard error of .008 for the six month
bill and .068 with a standard error of .061 for the ten year bond.
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significant at the 5% level. The sum of the coefficients of these 24
future values is .069 with a standard error .038., Thus, the accumulated
future deficits do not seem to raise interest rates as the sum of the
coefficients is positive. Rather, bill prices rise and interest rates
fall. For the ten year bond the corresponding F-statistic is 1.93 which
is also significant and the sum of the coefficients is .259 with a
standard error of .257. Once again, the results indicate that if future
deficits move interest rates, it is in the opposite direction from that
predicted by the conventional wisdom.
4.4 Time Aggregation

It is sometimes argued that monthly results, such as presented
above, are biased towards finding no relation among the variables. While
it is possible that this is the case, it requires very explicit
assumptions regarding the stochastic structure of some form of measurement
error. In order to guard against these possibilities, Tables IX and X
have been re-estimated using quarterly data. The formulation was chosen
to conform as closely as possible to the monthly specification. For
example, the forecasting equations (14) for monthly data included six
lags, so for the quarterly specification two quarters are used. Excess
holding period returns are computed as the difference between the
quarterly return to the security and the one-quarter (three month) bill
return. Thus, the equations of section 2 can be applied directly by
Interpreting a period as a quarter rather than a month.

Tables XI and XII summarize the results of the quarterly
specification. The results are qualitatively similar to those obtained

with the monthly data. Output displays persistently negative correlation
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with bill and bond prices, particularly in the second sub-period while the
policy variables display little relation with the returns in any period.
As to be expected, the time aggregation raises the R2's from Tables IX and
X to XI and XII so while for monthly returns the R2's are less than .10,
for quarterly returns they cluster around .20 and sometimes greater.
Thus, aggregating to quarterly data does not alter the results 1h any
significant way.
4.5 Ex-ante Real Rates

While the results presented to this point suggest significant
correlations between output information and changes in bill and bond
prices, they do not decompose that change into a revision of expected real
interest rates and expected inflation. It may also be true that the lack
of association between rates of return and the policy variables is the
result of offsetting effects on ex-ante real rates and expected inflation.
In this section one method for obtaining such a decomposition is explored.

In section 2, equation (4) shows how, assuming the absence of any
changing maturity premium, revisions of expected real rates of interest
can be obtained from excess returns. All that-is required is an estimate
of expected inflation over the life of the bill. It seems the most
natural procedure for obtaining an estimate of expected inflation is to
use the forecasting equations used to estimate the innovations. The
estimate of the revision in expected real interest rates obtained in this
manner 1s denoted (

) where is the time

A A A
t+lrn-1,t+n ) trn-l,t+n t+1rn-1,t+n

t+]l estimate of the n-1 period ex-ante real interest rate from t+l to t+n.

The regression results for
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t+1 n-1,t+n ~ t'n-1,t+n By + B eyr - T B (Pryy - Pepp)?B3(dyy - 8
(16) + B4(8

t+l ~ §:+1) + By (myy - ) ey
are reported in Table XIII. It is important to keep in mind that these
results are conditional on an estimate of expected inflation and that the
b’'s coefficient are positive when real rates are revised upward and vice-
versa (i.e., the oppposite sign of the results in the previous table.)

The results in Table XIII are both interesting and puzzling.
First unexpected output growth is significantly negatively related to
changes in ex-ante real rates for all maturities in the early period and
somewhat less so in the latter perios. Only in the latter period, at
maturities of 10 and 12 months, are the point estimates positive. This is
puzzling given the results for nominal rates because it suggests that
output surprises are associated with higher nominal rates but lower real
rates of interest. The results for real rate could be consistent with the
standard theory if output growth rates were negatively serially
correlated. Based on the moving average representation of the VAR,
however, they are not. And, if they were, the results for the nominal
returns would become the puzzle. The persistently negative response of
ex-ante real rates to inflation surprises is also troubling.
Nevertheless, these two variables account for a substantial amount of the
explanatory power of the monthly regressions.

The coefficients associated with the policy variables are of
perhaps more interest. However, given the somewhat puzzling results for
output and inflation, the results should probably be interpreted with some

caution. Most interesting is the fact that the results for (4-3), (gm-gm)

t+1)
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and (m-m) are so different in the two sub-periods. In the early period,
debt shocks appear to be associated with lower ex-ante real rates for all
maturities except for the very shortest one-month (n=2) rate. In
addition, military spending shocks appear to be associated with a
significant upward revision in ex-ante real rates, Finally, monetary
surprises have a marginally negative correlation with real rates changes.

In the latter the results almost completely reverse themselves for
the policy variables. First, except for (n=2), debt shocks are positively
correlated with real rates but only marginally significant. Second,
military spending seems unrelated to real rates. One interpretation may
be that spending shocks in the early period might have been perceived as
more temporary than the shocks in the latter period, in which case the
models of Barro and Hall predict a positive effect in the first period and
little effect in the latter. Finally, monetary shocks appear to have a
significantly positive association with real rates in this latter period.

The quarterly spécification of these real rates equations adds to
the confusion because they do not tell a completely consistent story. The
most consistent results are those for military'spending surprises, which
seem to be associated with higher real rates in both periods but with
greater significance in the ealier period. Debt shocks, on the other
hand, show no significant correlation in either period while output shocks
are significant, but change signs in the two periods.

These quarterly results, while offering some advantages over the
monthly regression from the standpoint of measurement error, are also more
likely to be confounded by simultaneous equation bias, particularly for

variables such as output, debt shocks and monetary policy. The fact that
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for military spending, the results are more consistent with the monthly
results suggests that for this variable simultaneous equation bias may be
less of a problem.

Summarizing the results of Tables XIII and XIV is difficult.

First, while the early period seems to suggest that innovations in debt

significantly lower real rates, the latter period seems to suggest the
opposite, although the results'afe less significant. Unfortunately, the
results for the debt shocks are not corroborated by the quarterly
specification. Second, military spending innovations are associated with
significantly higher real rates in the early period only. These results
are generally supported by the quarterly results. The most troubling
results are (a) the significantly positive coefficients for money
surprises in the latter period and (b) the significantly negative
coefficients for output.

4.6 Temporary Military Expenditures

Barro (1981a,b) and Hall (1980) have emphasized the Intertemporal
substitution effects of temporary movements in government purchases of
goods and services. In these set-ups, temporary increases in government
purchases induce intertemporal substitution of work effort and production
via a rise in the real interest rate. The evidence from the nominal
monthly data presented in this paper do not suggest a strong association
between the measure of spending (military outlays, gm) and rates of
return. On the other hand the real rate equations seem to suggest a
significantly positive association between real rates and spending

surprises especially during the first half of the sample. The Barro/Hall
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model, however, makes the prediction that temporary spending is likely to
have more pronounced interest rate effects than permanent spending.
Beveridge and Nelson (1981) suggest a method of decomposing a
univariate time series into a permanent component, which is a random walk,
and a temporary component. The permanent component of a series at time t
is defined in the long-run forecast of the series (less any drift). This
long-run forecast could be thought of as the normal level of the series
and behaves as a random walk with drift. The temporary or transitory
component is just the difference between the actual series and the
permanent or normal component. The multivariate generalization is applied
to the forecasting equations in (14). Since §t+1 is specified in growth
rates (l4) is assumed to be a stationary vector process. Denote the
levels of Kt+1 as Zt+1 and the moving average matrix polynominal
associated with (14) as (I-A(L)L)-1 = C(L). Then the change in the

permanent component of Z azP is computed as azP - C(l)e

Ft+1' T+l t+l t+l
where C(1l) = C(L=1). The temporary component of Zt+1 is then
_ P _ ot 18
Zt+1 Zt+1 Zt+1'

Following the above procedure, the perﬁanent component for
military spending, gpm, and the temporary component, gtm, are computed and
substituted for the innovation (gm-gm) in the real rate regressions
reported in Table XIII. The results for the six-month bill (n=6) are

representative of the first and second sub-periods:

18Note that this implies that seasonal movements are impounded in the

temporary component.
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t+175, 6457 t55, t41 -.008 - 167(y, 1-Yy,q) --366(p  1-Ppyy) -.059(dt+1-at+1)

(.042)(.026) (.126) (.029)
+ .000 gpo. . + .006 gt™. . 4 -.018 (m_,.-f_..) + &
(.001) t+1 (.002) t+l (.015) t+1 Tt+l t+l

82 = .35 s(8) = .194 Period: 2/68 - 11/76

ba -t - .068 -.154(y, . -%, ..) -.362(p, ,-D, ,,) +.142(d_, -8 )
t+175,t45 ¢t 5,t+1 (.092)(.056) t+l 7 t+l (.251) t+l T+l (.070) t+l 4l
m m

- .005 8P q t .006 Bti,q * .075 (m

(.003) (.006) (.020)

A

t+1'mt+1) tein

8% - .22 s(é) = .336 Period: 1/77 - 10/85
where as before, standard errors are in parentheses. These results are
consistent with the hypothesis that temporary military spending and not
permanent spending is associated with higher real rates in the early
period, but while the magnitude of the coefficient is similar, the
significancae of the results are less apparent in the latter period. The
other coefficients are largely unchanged. Debt shocks show negative
correlation with real interest rates in the early period and positive
correlation in the latter half of the sample.

Some caution is advised, however, in interpreting these results.
Only one simple procedure for decomposing gm into permanent and transitory
component’has been explored and it does not necessarily correspond to the
only or best procedure. For example, the economic concept of permanent
spending used by Barro involves not the long-run forecast profile computed
here, but the discounted present value of the future values.19 In
addition, the procedure here depends on the estimated stochastic structure

(14) and given the differing results across sub-periods, assuming a stable

19The concepts are not likely to differ much if the discount factor

is close to one.
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representation may be wishful thinking, even for the shorter sub-
periods.20 Nevertheless, the results are suggestive and point to

potential benefits of futher exploration of the different periods.

5. SUMMARY

This paper investigates the behavior of the term structure of
returns to Treasury securities and implicity the behavior of forward
interest rates in response to innovations in several key macroeconomic
measures including output, inflation, real public debt, real military
spending and real public debt held by the Federal Reserve. The primary
focus is on the association between changes in the real value of the
public debt and the term structure. The results are interesting, but
somewhat conflicting. First, the nominal holding period returns are
consistent with the quarterly results in Plosser (1982) where debt shocks
appeared unrelated to excess returns and government spending was
associated with lower returns and higher nominal interest rates. The
correspondence is closest for the 1968-1976 sample. The second half of
the sample 1977-1985 shows less association between excess returns and
government military spending and more of a tendency for debt shocks‘to be
associated with higher nominal interest rates but the coefficients remain
insignificant by the usual criteria.

The paper also attempts to isolate the relation between the macro-

variables and real interest rates. Such an exercise is always fraught

2oThis is likely to be a bigger problem for the permanent-temporary

decomposition than for just computing the innovations used previously
since the decomposition compounds the estimation error already inherent in
the innovations.
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with problems. Nevertheless, the results are interesting. First output
innovations, which appear to raise nominal interest rates, appear to lower
real rates throughout the sample. Second, debt shocks appear to
significantly lower real rates in the period 1968-1976 but to raise them
in the latter period, albeit not with a high degree of significance.
Finally, military spending shocks are significantly related to higher real
rates in the early period, but show no relation in the latter period.
Overall, these results do not offer much support for the
conventional view regarding public debt and interest rates. Nevertheless,
there does appear to be distinctly different results in different time
periods from these reduced forms. This should give some cause for concern
when interpreting reduced form empirical results that rely on highly
aggregated (such as yearly) data over long periods of time. The results
also suggest that futher interesting work could be done exploring on more

detail why these relations appear to change sometime in the late 1970's.
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