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ABSTRACT

v
. . "
LS 'ﬁﬁﬂ? is an empirical test of the validity of the

1:% "crowding out" effect wversus the Ricardian
Theorem in the case of a developing country, the

@s. The assumption of rationality of expectations, and
meralized ‘least squares procedure with cross—equation
.;?Ef'tl are used. The data are monthly, covering the period
Bry 1981 to December 1986. The results show that financing
iBlons matter and a significant "crowding ocut" effect exists
and is discernible in the case of short-term Treasury bill rates.
Furthermore, it does not arise because of irrationality on +the
part of +the public but perhaps because of certain structural

features in developing countries which allow bonds to add te net

wealth.
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The large current and expected deficits (relative to GNP) in
'ibgrn countries have given rise to a renewed interest in macro-—
wonomic public finance. Topics such as the effects of large
"'micita and their means of finance pervade the Journals. Open
Lﬁgnnnné issues, such a® export “crowding out" have become equally
i;purtunt in as much as budget deficits, such as those in +the
United States, have, until recently, been accompanied by massive

capital inflowsz and real exchange rate appreciation.

For developing countries, the manageability of budget
deficits is §iresscd in the literature as a prereguisite for the
success of the liberalization PrOgrams. As developing countries
proceed with Wberaslization schenes in their financial and trade
affairs, it is important tc bear in mind that the outcome of
such schemes will be impinged by the size and persistence of

budget deficits and the manner in which they are financed.

There has been a revival of the invariance proposition with

respect ‘to the manner of financing government expenditure in the

This is part of a larger study entitled, “Financing the
Budget Deficit dn 'a Small Open Economy: The Case of  the
Philippines, 1988=1985." The author acknowledges the support of
the Philippine Fmstitute for Development Studies and the UP
Faculty Research lowship Fund.
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macro rational expectations Barro (1974)].

Specifically, this neutrality pre that the presenc.
of intergenerational transfufgff ] ic to equate the
current value of the bonds with & of future tax
liabilities generated by the bonds. fon of thie is
that ‘the  distinction between ta:*:'uyf Bond financing is
irrelevant. In contrast, traditional tﬁiﬁé"iﬁi&m that the issue
of bonds raises net wealth which in turn raises consumption and
interest rates, "crowding out"” privﬂ?* investment. Igdeed,
umercus empirical studies have examined the degree of “crowding
out”. In addition, monetization uf'gﬁvernmﬁnt debt ig looked upon
ag mitigating the effécts on real interest rates and hence, the
"crowding out” effect. Friedman, for example, posits that Ehe
expansionary effects of government spending ®#&rise from the
expansion in the money supply wused to finance such

1/
expenditures.

In general, therefore, the government can finance its

deficit by issuing bonds (which implies future taxes) or levyving

taxes. Both methods of fipance are within the realm of fiscal

=~ .
policy. Equally important, however, is the proposition of bonds

that end wup in the hands of the public. This lies within: the

realm of monetary policy. Kochin (1974, p.388), -however views

=

i/
It has been recognized in the literature that even a bond-
financed increase in government spending will have +o  be

monetized at some peoint. This is because the interest -payments

on the bonds increase the size of the deficit over time. Pure
bond financing of the deficit is infeasible because of its
inherent instability.




financing of the cit as a form of excise tax on

ing money balances if Printing money leads to an increase in
=

rice level. Monew financing of the deficit can alsoc be

= -

2 upon as increasing the demand debt of the government to be

@ morney is' neutral, as in the rational expectations

t, then +there is no long-run relationship between money

®h end real variables. Money is not only irrelevant from the
w L]

of wview of finahcing deficits, but monetary policy is

ifective.

The walidity of the different perspectives on the financing

sadget deficits and specifically, whether "crowding out"

Lsts, can be tested empirically. Note however, +that in the
of developing countries, T"the measure of "crowding out" will
Bd on whether financial markets have been liberalized or not .y
fer a regime with ‘ceilings on interest rates, the degree of
ding out" is partly captured by the degree to which private
Btor demand for credit is unsatisfied as a result of government
owing but of course, excess demand for credit may exist even
Athout government debt financing. TUnder a regime of liberalized
financial markets,; the degree of "crowding out" may be measured
the degree to which interest rates rise in response to the
financing of the deficit rather than other market factors which
raise interest rates. While numerous empirical studies of the
“crowding out” effect exist for developed couniries, there is a

dearth of literature for developing countries.



Heview of Related Literature

Barly Keynesian analysis Pnon—-distortionary

changes in fiscal policy d effects on

consumption vie the changes in CUTTE able income induced

by “them. This effect is mndifiéﬁl;;;!qi;t by the subsequent
monetary effects arising from higher incomes wﬂi:h raise interest
rates. An  important caveat is that the manner in @ which +the
public reacts to the changes in policy has implications -on the

potency of policy. ’
a
.

It is the latter caveat whick has given rise to the rewvival
of the Ricardian equivalence proposition [See Bailey (i??lj.
Fochin (1974), Miller and Upton (1974), and Tanner B T The
Ricardian ¢quivalence proposition  asserts +that the public
responds in the same manper to a change in taxeéﬂ;nd a change in
the government deficit. A tax cut would increase the government
deficit and households perceive the future tax Iiabilities
implicit in the deficit. Thus, they would save an amount equal
to the present value of interest payments needed to service +he
debt. Contrary to Keynesian predictions, therefore, there would
be no effect on aggregate demand. Barro {1974}Hpﬂﬁit5 that « the
utility of today’s generation depends indirectly on the utility

of future generations as these Eenerations averiaphﬁ”rnduy‘a tax—

payers will, therefore, not consume at the BT




oc:urrad-} M

Many of the early empirical studies use a life-cycle model
to: test whether government debt 1s perceived fTo add to net
wealth. Feldstein (1982%, ‘and Yawitz and Meyer (1976) find
support for the proposition that govermment debt constitutes part
Pf net wealth as there is no evidence that consumers discount
future taxez at all. Taomer {1979), EKEormendi (1283}, Aschauer
(1985), and _Seater and Mariamo (1985} find evidence to the

coRtrary.

-

Feldstein (1982) is.skeptiqgi about the Ricardian equivalence
proposition and what he calls the ex—ante "crowding out" effect.
He' argues that changes in government expendifure would have no
effect on aggregate demand only if an equal concurrent change in
private saving wéfe induced. Even if a change in private saving
were fto occdr, there iz no reason to believe that it would
H?FEETEFily oocur concurrently. It is alzo possible +that an
increase in godvernment spending in one year may signal higher
spending in future years and hence, higher taxes to finance such
spending. A rise imn current taxes may also signal a rise in
future taxes. In either caaﬂ.-££e effect on consumption depends
not so much on the present fiscal policy but on fhe =zignals
regarding fauture: policy which current policy cnnveys: In
Feldstein's view, ¢the Ricardian equivalence proposition focuses
entirely on future tax liabilities needed to service debt. He
peints out that current fiscal policy has implications for the

future counrse af [iscal policy independent of debt, szervice

obligations. The potency of fiscal policy need not be negated as



it would be in the case of j“ jerce proposition.
Like Feldstein, Remolona (1SN 8 skeptical about .he
significance of the Ricardian eqUiNSISNES proposition, especially
in LDCs. LICs generally have tr;i:.:ﬁsﬁuéﬁinqn—ﬂxiﬁtﬂnt capital
markets. The government can also offer debt more efficiently and
hence, create net wealth.  Als=o, the neutrality result would not

hold sinece taxes +end to be distertionary and there would be
F L]

substitution effects from taxes needed to service the debt.

Recent studies on.  the public's pérceptinu of whether
financing government expenditures leads +to changes in the
public’s net wealth have been applied to financial markets
assumed to be characterized by market efficiency. These include

studies by Plosser (1982), Huang (1986), and Evans {1987).

Plosser (1982} finds that innovations in government
purchases are negatively related to excess nominal returns (% 41
e treasury bills, implying that these innovations are
associated with nominal interest rates. However, he cannot
determine whether this is due to an inerease in expected
inflation or an increase in the real rate of ;ntcr95t+ While
thie is the case, he also finds that using debt for taxes or bace
money for taxes has no hearing on interesi rate movements. = What
this means is that the public perceives +that +the gFovernment
merely tfrades current taxes for future taxes when there iz a
shift from tax finance to defieit finanee¢., Furthermore, the

monetization of government debt does not mitigate +the “crowding

cut"” effect.




Hunnlﬁ' P modifies Ploggser’s study by using real returns

instead 511“;”"ﬁ'nﬂmina! returns in order to test the neutrality
proposition, the: latter does nok rale sat an effect on
nominal returns but does rule out an impact on real returns. His
Tesults are consistent with the Bicardian ecguivalence
proposition. The public correctly perceives that Lhe increase in
the budget deficit entails futwre +tax liasbilities and theyw
Jéaapnnd by saving more. Evans (I987) also finds no evidence +to
-

support the thesis that past. present or future budget deficits

in the U.S5. lead to nigher ex—post real rates.
Empirical Methodalogy

The assumption of rational expectations or market efficiency
ig used +to investigate the impact of financing decisions on
interest rates. The interest rates used in +the study are wvarious
T=-bill rates. There 13 & well-organized secondary ' market [or
Treasury bills which justifies using tests of market efficiency
in this pearticular market. The specification and methodology
closely follow those in related studies by Plosser (1982),

Mishkin (1983), Huang (1986). and Evans (1987).

4 Tradional theory suggests that ceteris paribus
(1) balancad budget increases in government spending raiaes
nominal interest rates
(2]} increases In dobi lssued by the Treasury held by private
sector raise nominal interest rate via a "crowding out™ effect

(3) increases in monetized debt lower nominal interest rates

initially wvia a liquidity effect, or until expectations of



inflation reverse this dl-h::' terest rates via

the Fisher effect.

A simple equation characteri of traditienal
theory is the following:

i = a &z + ‘a PD + aM

- i B
) 1t 2= S 3 & K

where i is the nominal interest rate at the end of one period

i
on one-pericd  bonds: & Ph: arnd M are measures of
t i+ t
government spending, privately-held debt, and monetized debt,
respectively; £ is a vector of other variables including lags
t

of G, PD, and M; the a are coefficients to be estimated.
8

Applying the expectations eperator E( /I } to both sides
t-1
of (1), where I is the information available at t-1, given
t-1
the assumption of market efficiency, and subtracting the

resulting equation from (1) wvields

15 — bW + ‘b UPD + b UM &= ¥ {2)
t 1Sk 3 £ L TR E

wherea ur i - Bl A ¥

+ t  ; =1
UG i - EFE . F ¥ J e

i t = t—-1

uPn PD - B(Ey 1 I 1

t - i =1

v gz —-Ela 5 A J }

o i 4 £ 4-1




azsumed tTo be nﬁ&mwruluted with +the regrezzors and

& PO ,;, and M contemporanecusly. 1f v is not

& 1 t

ilited with past or fature values of G , PO, anod H ;

y h t i

{2) will not be a true reduced form and the b will not be
=

itent .

lrorder to estimate (2}, it iz necessary to obtain measures
noDanticipated’ copponents of nominal interest rTates,
pent spending, privately held debt, and monetized debt.
s the forward market inothe Philippines ‘does not exist
for forward cover, first differernces of +the pominal
rate are used to proxy for the unanticipated component

pominal interest rate movements. In other words, E(i / I ) =

t 1—1
meaning that the interest rate series follows a Tandom
g 3/
This assumption is not rejected empirically.
For the financing variables, linear forecasting equations

incing variables, and other relevant variables are used. The
is utilized to determine which variables and their lags
jointly significant at the 5% level and hence; are fo be

é¥;ined+

A
When i is regressed on 1 lag of itself, the coefficient
on the lag is mot significantiy different from 1.

TB9:T = O.982 + 0.94% TBIL(-1)
(1.181) (22.901)

See also graphs.



X = (3)
i
where X le in gquestion
£
z is a wvector of variables wused to forecast X
t=1 = t
available at time t—1
¥ 1s a vector of coefficients
L] is a serially-uncorrelated error term

i
Since there are three financing variables, thece will be

three forecasting equations following the specification in £3).

G LT
GE = Z IR o (3a)
£ t-1 £
PO PD
P = Z ¥ + I {3b)
£ t—1 i
M M
M = z 8 i + U £3c)
i t-1 f

The superscripts indicate the particular financing wvariable
concerned. (3a), (3b), and {3c)} are then estimated jointly with

the following version of (2):

n & G
L = = b = ¥ gi [GE — Z |
+ t=1 4] 1=i] t-1
n D PO
+ E Bi [FD - Z Y 1
i=0 t=1 =
o M M
+ E Bi M — 2 ) A o T
i=0 t—=1 t (%)

10




re  the y.8 in (4) @are constrained to be equal to the
&/
esponding yvs in g8ady (3b), and (3¢). & is assumed
i
be uncorrelated with the regressors in (4) in order

‘identify the s amd obtain consistent estimates of them.
A

is modelled as a first-order autoregressive process i.e

Following Plosser {(1982), the three poelicy variables are the
of the monetized debt, the log of privately held debt, and
log of government expenditures. The optimal linear forecast

A policy variable, X iz defined as:
=

E(X /1 )
L T |

Ly
i Tests of the wvalidity of these constraints are to be
conducted by estimating (3a), {(3b), (3c), and (4) with and

without +the constraints. The test statistic is constructed in
‘the following manner:

C 1
in log [{88R - S8R ]
B8 N is the number of observations
[ e
SoR 15 the sum of squared residuals of the constrained
svsiem
LH
S5R is Lhe S of sgquared residuals of the

unconstrained system

2
The test statistic is distributed as a X (g) is the number of
constraints.

The wvalidity of the constraints not only indicates whether
market participants form their expectations consistently with the
Enown economic strucutre but also indicates the appropriateness
of the model specified. A Tejection of +the constraints,
therefore, could be due to the failure of one or both of these.

11



where I is the available sel on which the forecast

is. conditionmed omn. The s T_.__ Iin X is defined as the
t
difference between actual X and the optimal linear forecast of
5
X
: B

Experimentation with uniform lags of 5 and 10 Jlags of
different sets of explapatory. wariables in the forecasting
equations indicates at least two potentially appropriate fore—
casting egquations. The error term in each of the three policy

Forecasting equations i assumed to be serially uncorrelated.

In the first set of forecasting equatisons, uniform lags of. 5
for each of the following regressors are used: log of government
expenditures, log of monetized debt; log of privatelv=held ‘debt,
iﬂt?rﬁﬁt rate, log of the exchange rate, and the growth rate: of
the industrial production index. If the monetary authorities
intervene in the foreign exchange market, as they allegedly da - in
the Philippines, the exchange rate could be useful in predicticg
the money supply. Industrial production, as a proxy for GHP
which is not on a monthly basis, could be useful in predicting

future taxes and money demand.

-

In the zecond sel of forecazling eguationd, =ach variable is
regrezsed -against. uniform - lags. of 10 .of fthe TtThree policy

=

variazbhles,

The rTezults of the F=test are available upon request from

the author.

12




-

he data are monthlw, m:'ing the pericd January 1981 to

L

per 1986. A descriptiom of the data 1is contained in

mdix A.

-

irical Results

Traditional theory predictz. that the coefficients an
@rnment spending arpd privately-held debt should be

gaificantly positive. The coefficient on money should be

ificantly negative.

On the other hand, Ricardian Egquivalence Theory posits that
?ﬁllwznf bonds do net add to the net wealth of the private
stor and nominal interest rates are independent of the manner
@ which government spending is financed. This implies that the
ficients on unanticipated privately-held debt and
@nticipated money should not be significantly different from
;:- This theory, while precluding any effect of the manner of
cing government spending on nominal interest rates, does not

flade the possibility that innovations in government spending

faffect nominal interest rates.

Table T presents the results of the Jjoint estimation of
(3a), (3b), (3c), and (4} in which the forecasting equations for
the policy wvariables use 5 lags each of logs of the policy
variables, the interest rate, the exchange rate, and the growth

rate of the production index.

13




The last column im 3 = the effect of a positive

innovation in government financed by +taxes, as +the
innovation in government spending is orthogonal to innovations in
monetized debt ang Privately-held debt. The innowvation in
government spending is significnntly positively related to nomi-—
nal interest rate movements. This means that balanced budget

increases in government spending are associated with increase in

interest rates.

There are two Ways in which the increase in nominal interest
rates could occur: one is via an increase in the rate of
inflation and the other is wvia anp increase in the real interest
rate. The correlation between the innovations in government
spending and monetized debt is negative {(—0.40) and seems to
indicate <that anp increase in eXxpected inflation is an unlikely
channel. The alternative channel,.<in which the output effects of
government spending purchace arise frop changes in real rates of

interest, might be worth exploring.

The second to the lagt column in Table I shows the effect of
8 surprise substitution of debt for taxes O _Fuminal interaszt
rates. The coefficient on the innovation in Privately-held deht
ig significantly positive. This finding is consistent with the
"crowding out" effect. It 18 inconsistent with Ricardian
equivalence, Again, the positive effect of Privately—held debt
could occur wia an inflation channel of a real interest rate

channe] .

The coefficient op the log of monetized debt shows the

14




- .
af a fall in taxes financed by debt issue matched by an
ket purchase. The coefficient is negative, as predicted

mditional theory, but it is not statistically significant.

likelihood ratio tests indicate that the wvalidity of the
5/
g equation constrainte cannot be rejected. Although g '

e,

PR
o

first-order autocorrelation coefficient is significant, and

‘check of the residuals indicates that there is no
MR
ificant serial correlation left.

o -

S
ince the logs of the policy variables may be non—statiomary,
imation in Table I was repeated using growth rates, 1i.e.,

.

';"'ﬂifterences of logsa. The results are similar *to those
o

iiﬂ“ d in Table I and are not reported separately.
irther Tests

F?llowing Huang(1986), the dependent variable is specified
| real terms to test for the neutrality proposition subscribed
o by the rational expectations school. The dependent variable
5 specified as the ex-post real rate of interest, i.e.,

{i — inflation rate ) - [i - inflation rate 3
i v + t—1 =1

the inflation rate is measured using the monthly CPI index

calculated on a year-to-year basis. If the neutrality
proposition holds, none of the innovations iIn the policy
3/

The results of the likelihood ratio testa are found in
Appendix B. ;

13




variables . should have a l}ﬁf ficant effect on

movements in ex-post real rates.

The results using the 91-da gal rate as ‘the

dependent variable are shown in Table Il innovations in
privately-held government debt are sigs Z‘pﬂaiti?c. This

»-neutral effects.

oo

It also strengthens the earlier finding ef a iﬂgnificant crowding
ot effect. Hone of the other policy vuriahli;- are statisti-—
cally significant. The sign oo coefficient ﬂf monetized debt is

inconsistent with that hypothesized by traditional theory.

The equations in Table I were re-estimated using the 360-day
Treasury Bill rate instead of the 9l-day rate to ascertain
whether the "crowding out” result iz discermible for bills with
longer maturity. The resulfts are ghown in Table III: Hone of
the; coefficients of the policy variables are ‘statistically
significant. These results imply that the "crowding out" {effent
is a short-lived phenomenon. An ARIMA check of the residuals
indicates _ the absence of significant serial correlation.
However. the appropriateness of the model is questionable as the

likelihood ratico test statistic is negative. -

The results wusing the 360—day ex—post real rate as the
dependent wvariable are shown in Table IV. Again, none of the
coafficiente are stetistically significant and ne significant
"crowding out" effect exists. This result, however, may be due
to certain structural features in developing countries, such as a

high rate of time preference, which could obscure the finding of

16




jignificant "ecrowding fect for longer—term bonds.

% |

" When the alternative forecasting equation with 10 lags of
fh_of the policy variables is used, as shown in Table IV, the
Ite are very different from those in Tables I and II. There
statistically significant “crowding out" effect. The
pfficient on innovations in government expenditures is likewise
J“ﬂnific&nt and of the wrong sign based on traditiomal theory
i Ricardian equivalence theory. These results, shown in Table
conld ;E due to a misspecification of the forecasting
ations. If the forecasting equations are misspecified, this
i11 tend to bias the coefficients of the r.h.s. policy variables
ward zero. The forecasting egquations used here do not include
exchange rate as an explanatory variable. Ii.it iz true that
€ monetary authorities tend to fix the ‘exchange rate, then
‘omitting thig wvariable may result in misspecification. The
ﬁiﬂsitiTE coefficient on moneétized debt is spurionus since it
:1npliﬂs that inmovalions Iin money are quickly’ translated’ "'To
‘expectations of inflation, yet the correlation between innova-
tions in government spending and monetized debt is guite small
L. 005 ) . The likelihood ratio {Est statistic is negative,

indicating that the model used may be inappropriate.
Summary and Conclusions

This study is an attempt to determine the validity of the tra-
ditional ‘“crowding out" effect versus the Ricardian Equivalence
Theorem in  the case of a developing country, +fthe Philippines.

The fTraditiomal "crowding out" effect iz premised on the notiom

17



that the public wviews the i'.g to finance the

deficit as part of net wealth. and therefore
consumption rise, interest rates a regime where
interest rates are free of ceiling owding out" effect
muf.be measured by the degree to #Lf_ ”T;_rates rise as a
direct result of the financing deaisim##-} authorities. The
Ricardian Equivalence Theorem on the other hamd, implies that the
public realizes that bond issuance implies future taxation and
hence, ©bonds do not add +to net wealth. Financing decisions do

not matter.

The assﬁmptinn of rationality of expectations, or market
efficiency, in the treasury bill market is used in the empirical
tests. The forecasting equations and interest rate eguation are

estimated jointly with cross—equation constraints.
w

The results indicate that there is a significant "crowding
out" effect when the first difference of the 91-day Tr&usu;y Bill
rate is the dependent variable, regardless of whether the
interest rate is specified in nominal or real terms.
Innovations iIn government spending alsoc raise nominal  interest
rates and there are indications that this is due to changes in
inter-temporal rates of substitution rather than an increase in
the expected rate of inflation. There is no support for the pro-
position that debt monetization mitigates the "crowding out”
effect. The ' wvalidity of  the ecross equation ‘rationality'

constraints cannot be rejected. The rezidualz are white noise.

18




While a significa fowding out” effect exists, it is
arently a short-1ived 30 . Using the first difference

Ty
the i60-day Treagury*iihl.rnta as the dependent variabie, oo

atistically significamk “crowding out" effect is found.
?er; the absence of a discernible "erowding out" effect on a
ower-term security may h; because of certain structural features
resent in developing economies. One such-feature is the Hhigh
ate of time preference. These tends to be very little lending
er bnrru;;ng on a long—term basis. The earlier results
confirming the presence of “crowding out" is not invariant with
respect to the specification of the policy forecasting eguations,
although this may be becaunse the alternative forecasting
equations are inappropriate.

Ll

In HEneral; the results indicate that unlike the findings of
numerous studies for developed countries, the "crowding out"
effect, is net irrelevant for some developing countries although
it is apparently a short-lived phenomencn. Fuerthermore, the
"crowding out" effect does not seem to arise because of
irrationality on +the part of the public as the cross-eqguation
constraints cannot be rejected in most cases. The government can
in fact create net wealth not only because of certain structural
features present in developing countries such as fragmented
capital markets etc., but alse bBecause the government may act in
a manner im which it disregards its budget congtraint,
continuously financing spending by issuing bonds which it keeps
rolling owver. The ©public sees the absence of expected tax

liabilities mormally associated with debt issue as well as the

19



postponement or absence of the da Nevertheless,

further research efforts shn&hﬁi{ ?}hcavaring how

government issuance of bonds adds in the case of

tne Philippines or other develop

20




Results af

TABLE 1

tion of the Forecasting Equations and
tion: January 1981l-December 1986

Dependent Variable First Differences of the NHominal

¥ Ol=Day Treasury Bill Rate
£A) P B4 -
: Pt T
Forecasting Egquations 5 Lags each of the logs of
include: monetized debt, government
= expenditures, privately-held
debt, nominal exchange rate,
growth rate of the index of
industrial production, and
91=day Treasury Bill rate
Innovations in the
Log of Log of Log of
Monetized Privately— Governoment
Constant P Debt Held Debt Expenditures
L L % k&
11.184 .92 =1.173 18,432 0.565
L]
(B.B53) (0.129) C1.941) (6. 370) (0.281)
HOTE : In this and ift succeeding Tables, the asymptotic
k3
stoandard e=rrors are in parenthesis. indicates
L
significance at the 5% level. indicates
significance. afl the 1% level. is the firsi—order

autocorrelation coefficient.



Results of the Joint Estimation of g Equations and
Ji ember 19846

Dependent Variable Firs{i i Ff B the ex-post
Real Ra . it using the
91=-Day tate

Forecasting Equations See Table I

Innovation in the

Log of Log of Log of
Modetized Privately— Government
Constant ¢} Debt Held Debt Expenditures
Jl.:lt = & :
9.621 0.895 0.519 I45.411 0226
(9.660) (0.204) {(2.407) (12.113) {0.378)

HOTE: See Mote in Table I.




Rt

Result of the Joint ' imation of the Forecasting Eguations and
the Interest Rate Equation: January 1981-December 1986

T

=

Forecasting Equations See Table I

qupvatinu in the

Dependent Variahle Firgt Differences of the Nominal
3J60=-Day Treasury Bill Rate

HOTE: See Hote in Table T.

Ty

Log of Log of Log of

Monetized Privately- Government
Constant g Debt Held Debt  Expenditures
2.511 0. 463 1.066 5.997 0.180
(6.277) (0.761) (5.230% (12.334) (0. 362)



I .

Result of the Joint Estimutian;-él
the Intereszt Hate Equation:

T;-bur 1986

Dependent Variable First | of the Ex—FPost
Real Rate st Using the
360=Day 1 Rate

Forecasting Equations See Table I
Innovation in the
Log of Log of Log of
Monetized Privately- Government

Constant g Debt Held Debt Expenditures

2339 D392 0. 540 1.669 0.172

(5.413) (0.694) (&.987) (15.316) {(0.311)

NOTE: See Note in Table I. The estimates did not conwerge

despfite the use of a tuning optien in the computer
procedure.




jon of the Forecasting Eguations and

Result of the Jo ¥
{ mation: Januvary 1981-December 1986

the Inte

-

Dependent Variable First Ditferences of the Nominal
. 21-—day Treasury Bill Eate

e

Forecasting Eguations 10 lags of the growth rate of
monetized debt, privatelv-held

debt, and government expenditures

: ]

Innovation in the

Log of Log of Log of
Mocnetized Privately— Government
Constant p Debt Held Debt Expenditures
x i
=0, 060 =L (20 J1.8466 T =65 270
(1-1465]) (0.543) (13.602) {2,9;2] 4. 629%

NOTE: See Note in Table I.
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APPENBIT A
LIST OF VARIABLES

DESCRIPTION

Bolding of Dutstanding
Gov 't Securities
== by ke Central Bank

Bequired Reserves

--feposit Honey Baoks,
Thrift Banks, Fpecial-
ized Gov'il Banks

Holdings: of Defstandiog

Gov"f Becurifies

-- by demestic sector
(Commercial Bazks,
Sevinge end Oiker
Bazke, Trust Bazks,
femi-Gov'i Botifier,
Frivate)

Boldings of Outstanding
Gov't Jecurities
== by the foreign gector

RBegerve-Eligible Beco-

rities

== Depogit Honey Backs,
Torift Banks, 8pe-
ciglized Gov't Benks

Hooey Creetion
= B - REQRES

Peblicly-held Debt
= (DOM + POR) - TRESS

Goverpment Expenditurec

B1-day Tressary Bill
Rates
fnominal,epd-of-monih)

Jeb-day Treagury Bill
Rafes
[mominal, average]f?

Exchemgpe Bate
[end=-af-menlk)

PERIOD.

1981-153% Zank
(menthkly)

1981-1984 :_Z_:Z A iral Baak
{monthly) f

5 gy
[981-1986  williem B  Cemiral Baak
fmonkhliy) |

1980-1%93% miflion P Ceotral Bank
[Enothly)

P98 1-1986 gillion B Central Banok
[Enatkly)

[981-19%86 generated
{menihly)
1981=1986 gemerated
imonthly)

1981-1 086 milliem P Barean of the
(msethly) Treasurp-

1981-19k6 per cent) Deafral Bazk

[mozthiy] anzag

1981-1%86 par cent) Ceatral Bank
fmonthiy) ARLTE

1951-1566 FIDEE Far Fastera

(oeethliy) Economic Heview




VARTABL PTIS FERIGD TNIT SOURCE

PRODE : : Laa[=1986 1985-100 Indnstrj_r Treede
(menthly) [HERA}
trl Tozann Tnder 1831-1986  1978-100  [entrzl Bank
S i (monthliy}
- &
............. e

Bate: LIl data are for the end of the month. ¥
f* Foint-in-time data for the 3a0-day T-Bill rate zre mot available.




Results of the Likelihood Rath
the Cross—Equation

Table T 2 Likelihood ratio statistie: 93) - 2.82927528

Marginal significance lewel: 0.010719

= O.7i2512528

Table II = Likelihood ratio statistic:
Harginal significance lewvel: 0.010719
2
Table III : Likelihood ratio statistic: X (93) = =«
2
Table IW. = Likelihood ratio statistic: ¥ (93) = 0.200342304
Marginal significance level 0.010719
2
Table ¥V : Likelibhood ratico statistic:r {931 = =
HOTE: Marginal significance level is the probability of

getting that value of the likelihood ratio statistic or
higher under the null hypothesis.

2 2
The ¥ statistic was negative.




- 91-DAY TREASURY BILL RATE

1981.01 TO 1986.12

50 — -

= PuiA

i
i

e e T B B S SO o B il

w1 =
AT 3 2 o B
1881.01 1981.12 982,12 1883.12 198412 1885.12 1986.12

PERICO
= T8—-a1 + TE=-31 (1at Diff)




360—DAY TREASURY B:LL RATE

1981.01 TO 1886.12

50 —— —————— —

40 -

ag; =

= P

A R ;13.-l—lfh‘i-H%hPFH-lvi-r-r-t-i-H-i-HT—--—

~10 = \
L

i ; ,
o R e e 0 9 0 L L R

1881.01 T2 i [ S B 1983.12 1984.12 19835,12 108612
PERIGCD

o TR—360 +  TE-380 (1ot DI




