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FINANCING THE BUDGET DEFICIT IN A SMALL OPEN ECONOMY:
- THE CASE OF THE PHILIPPINES, 1981-1986
by

MARIA SOCORRO H. GOCHOCO®

The large current and expected deficits (relative to
GNP)  1in western countries bhave given rise to a renewed
interest in macro-econcmic public finance. Topics such as:
the effectes of Tlarge déficnts and their means of finance
be}vade-the iournals. Open econcmy issues, such as export
“crowding out™ have becOme‘équa11y 1mpmrtant 1n as much as
budget deficits such as.those n the United States have,

until recently, been accompanied by hassive capital inflows

and real exchange rate appreciation.

For developing countrieé, the manageabiiity of 'budget
deficits is =tressed in the literature as a prerequisite
for the success of liberalization programs. The
axperiences of the southern cone countrigs of Latin

America are often cited. McKinnon and Mathieson state,
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"Thus the swing from deficit to surplus 1in
the true government accounts, where the
monetary system is appropriately consolidated
with the treasury accounts, 1is all the more
remarkable and was a necessary condition
for fully liberalizing the Chilean economy."1

Conversely,

"The 1lack of fiscal control should have
discouraged the Argentinian authaorities from
proceeding with a full-scale financial
liberalization similar to the one undertaken
in Chile."2

~ As developing countries proceed with 11befa1izat10n
schemes 1in their financial and tréde affairs, it is
important to  bear in mind that the outcome of such schemes
will be 1mp{nged by_;he size and persistence of budget

deficits and the manner in which they are financed.

There has also been a revival of ﬁhe invariance
proposition with respect to the manner of financing govern-
ment expenditure in the macro rational expectations ‘11te-
rature [e#.g.Barro (1974)]. \Specifica11y, this neutrality
proposition holds that the presence of 1nter—génerationa1
transfers allows the public to equate the current value of
the bonds with the presenf value of future tax liabilities
generated by thé bonds. Thelimp]icatjén of this is that the

distinction between tax and bond financing is irrelevant.

1 Mekinnon and Mathieson, 1981, p.2.

2 [bid.



In contrast,: traditional theory holds that the issue of

bonds rdises .net wealth.which 1in turn raises consumption

and interest rates, "crowding out” private investment.
Indeed, numerous - empirical studies have examined the.
degree of “crowding out". In addition, monetization of

government debt is looked upon as mitigating the effects on
real interest rates and hence, the "crowding out” effect.
Friedman, for example, "posits that the  expansionary
effects of government spending arise from the expansion in

the money supply used to finance such expenditures.3

In general, therefore, the government can finance its
deficit by idissuing bonds (which implies future taxes) or
1evy1ng..taxes. Both " methods of finance are within the
realm of fiscal policy. Equally important, however, is the
broposition of bonds that end up 1in the hands of the
public. This lies within the realm of monetary po]idy.
Kochin (1974, p.388), however, views money financing of the
deficit as a form of excise tax on existing money balances
if printing money leads to an increase in the price level.
Money financing of the deficit can‘a1so be 1looked upon as
'1ncreasing the demand debt of the government to be
financed by a rise in the future rate of excise taxation on

bank balances.

3 It has been recognized in the literature that even a
bond-financed increase in government spending will have to
be monetirzed at some point. 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.
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If money is neutral, as in the rational éxpectations
paradigm, then there 1is no 1oﬁg—run relationship between.
money growth and real variables. Money is not only
irrelevant from the point of view of fjnancing deficits,

but monetary policy 1is 1ineffective.

The validity of the‘ different perspectives ‘on the
financing of budget déficits and, specifically on  whether
fcrowding out” exists, can be tested empir{caTTy. Note
however, = that in the case of developing éountries, the
measure of "crowding out” will depend on whether
financial markets have been Jliberalized or not. Under a
regime with ceilings on ‘1ntefest 'rates, the degree of
"crowding oQt" is partiy captured by the degree to which
private sector demand for credit is unsatisfied as a result
of government_borrowing.a]thoUgh excess demand for credit
may, of course, exist even without government debt
financing. Undér a regime of liberalized fihancia1 markets,
the degree of "crowding out"” may be meashred by the degree
to which interest rates rise in response to the financing
of the deficit rather than by other market factors which
raise interest rates. While numerous empirical studies of
the "crowding out” effect exist for .deve1oped countries,

there is a dearth of Titerature for developing countries.

This study is divided into two sections. The first
attempts to determine whether there is a rule for financing

public debt that the public can discern. If there is, then
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bresumab1y, bonds are not part of net wealth since . the
public can see - the future taxes implicit in them. The
public saves an amount equal ﬁo the present value of future
taxes and an ex-ante "crowding out” effect occurs. .If there
is no discernible rule for fiAancing' public debt, then sucH
bond issues can be perceived as adding to - the public’s 'net
wealth, raising consumption and interest rates - via the

traditional “"crowding qut” effect.

The second section is a natural consequence of the
first in that having determined the nature of the "crowding
‘out” effect, if any, that exists, an attempt will be made
to'empirically. determine its. impact on nominal and real

interest rates.
Reviewzbf Related Literature

Early Keynesian aﬁa]ysis posits that. the - non-
distortionary changes.in fiscal po]idy have direct . demand
effects. on consumption via uhé changes in current disposabie
income .induced by them. This effect is modified . somewhat
by the subsequent monetary effeéts arising. from higher
incomes which 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.

It is the latter caveat which has given rise to the

" revival of the Ricardian equivalence proposition ([See



Kochin (1974), and Tanner (1979)]. The Ricardian equivalence
proposition asserts that the public responds in the same
manner to a change in taxes and a change in the government
deficit. .A - tax cut would 1increase the government deficit
and households perceive the fu%ure tax liabilities implicit
in the deficit. Thus, they would save an amount equal to
the present value of interest payments needed to sefvice
the debt. Contrary to Keynesian predictions, therefore,
there would be no effect on aggregate demand. Barro (1974)
posits that the utility of today’s generation depends
indirectly on the wutility of future generations as these
geherations overlap. Today’s . taxpayers will, therefére, not
consume at the expense of their heirs. Instead, today’s
taxpayers will increase their savings so - that their
bequests to future generations, 1including govefnhent debt,
would be the same as i% the government deficit had not

occurred.

Many of the early empirical studies use a 1life-cycle
model. to test whether government debt is perceived to add
to net wealth or not. Feldstein (1982) findé support. for
the proposition that government debt constitutes part of net
wealth as there 1is no evidence that consumers discount
future taxes at all. Tanner (1979), Kérmendi (1983),
Aschauer (1985), and Seater and Mariano (1985) find evidencé

to the contrary.



Feldstein (1982) 1is skeptical about the Ricardian
equivalence proposition and what he c511s\ the ' ex-ante
"crowding out" effect. He argues that changes in government
expenditure would have no effect on aggregate demand only
if an equal concurrent change in private savfng were
induced. Even if a change in private éaving . were to occur,
there is no reason to believe that it would nedessarily
aoccur concurrently. It is also possib]e_that.an increase in
government spending in one year may éigna1 higher spending
in future years and hence, higher taxes:to finance such
spending. A rise in current taxes may also sigﬁa1‘avrise in
future taxes. In either «Case, the effect on consumption
depends not so much on the presenf fiscal policy but on the
]gigna1s regarding future policy which current policy
6onveys. In Fe]&stein’s view, the Ricardian equivalence
_ﬁroposition focuses entirely 6n future tax 1liabilities
needed to service debt. He points out that current fiscal
policy has implications for the future course of fiscal
policy independent of debt service obligations. The potency
of fiscal policy need not be negated as it would be in the
case of the Ricardian equivalence proposition.  Like
Feldstein, Remolona (1985) 1is also skeptical about . the
significance of +the Ricardian eqguivalence proposition,
especially 1in LDCs. LDCs generally have fragmented-or-non;
existent capital markets. .= The government can also offer
debt more efficiently and hence, create net wealth. Also,

-the neutrality result would not hold since taxes tend to



be distortionary and there would be substitution effects

from taxes needed to service the debt.

Feldstein (1982) uses a single equation mode of
U.S. real per capita consumer expenditure from 1930-1977,
excluding 1941-1946, as a function of permanent

income, the value of private wealth,‘ the value of future

social security benefits, ‘government spending, tax
‘revenues, gerrnment transfers, and net debt of the
government. Despite some endogeneity problems arising from

the effect‘of taxes on cohsumption and vice-versa, as well
as potential collinearity among the regressors, Feldstein
concludes that changes 1in government spending or taxes

‘can have substantial effects on aggregate demand.

- Yawitz and Meyer (1976) use a single - equation
model of real consumer expenditures as a function of real
disposable income, the real net worth of  households
excluding holdings of government debt by the private
sector, and = the real market value of private sector
holdings of govérnment debt. The equétion is estimated
usihg U.S. data for the period 1953-69. They posit that if
the coefficient on the real market value of private sector
holdings of government debt 1is zero, then future taxes are
being discounted completely. They- find instead that the
coefficient on this variable is positive, statistically
significant, and larger than that on net private wealth.

They conclude that there 1s'no evidence that consumers



discount future taxes even partially. Government debt

constitutes part of net wealth.

In his comment on their paper, Tanner (1979)
criticizes the specificgtion of their equation for
omitting numerous sources of life-cycle income. Including
variables such as accrued income, disposable income adjusted
by the curfent unemployment rate to.account for cyclical
variations 1in disposable 1ncome,. is more 1in Kkeeping
with the spirit of th;. Ando-Modigliani life-cycle approach.
Using U.S. data for i947-74, he finds that the coefficient
on government debt is not stﬁtistica11y different from zero.
He concludes that governmenf debt 1is not net wealth.
Kormendi (1983), Aschauer (1985), and Seater and Mariano
(1985) also find no evidence that cdnsdmption is related

to the budget deficit.

Other types of tests have been devised to test whether
 the public perceives the thure tax implications of
alternative methods of financing the deficit. Tanner
(1970) 1investigates the existence of é real balance effect
in Canada and finds that. consumers discount 98 percent of
future tax Tliabilities. Kochin (1974) uses Friedman’s
specification df the permanent income hypothesis and finds
a significant amount of discounting using US data over the
1952-71 period. Feldstein (1974) and Munnell (1974) find.

that social security payments reduce savings 1in the U.S.
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Barro’s (1978) study shows, however, that social security

payments do not affect aggregate consumption behavior.

Recent studies on the public’s perception of whether
financing government expenditures 1eads to changes in the
public’s ‘netuwea1th have been applied to financial markets
assumed to be characterized by market efficiency. These
include studies by Plosser (1982), Huang (1986), and Evans
(1987).

_P]ossser (1982) finds that 1innovations in governﬁent
purchases are negatively related to excess hominal returns
on U.S. treasury bills, implying that these innovations are
assoéiated with higher nominal interest rates. However, he
cannot. determine whether this is due to an 1increase in
expected inflation or an increase in the real rate of
interest. While this is the case, he also finds that using
debt for taxes or‘base money for taxes has no bearing on
interest rate  movements. What this means 1is that the
public perceives that the government merely trades current
taxes for .future taxes when there is a shift from tax
finance to deficit finance. Furthermore, the @ monetization
of government debt does not mitigate the “crowding 6ut"

effect.

Huang (1986) modifies Plosser’s study of using real
returns instead of excess nominal returns in order to test

the neutrality proposition, since the latter does not rule
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out an  effect on nominal returns but does rule out an
impact on fea1 returns. He a)so uses data on corporate
| equities and debts in addition to those on the government
bond and bill markets. He finds that contemporaneous
innovations in monetized debt or privately-held debt do not
afféct real returns. In multi-market tests, he arrives at
the same conclusidn exceﬁt in ﬁhe case of common
stocks. His results are consistent with the Ricardian
equivaIénce proposition that the public correctly perceives
that the increase in the budget deficit entails future tax
liabilities and they respond by saving more. Evans (1987)
also finds no evidence to support the thesis that past,
present, or future budget deficits lead to higher ‘ex-post

real rates.
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.Financing of the Deficit?

The .proportion of the deficit financed by money
breation, domestic borrowing, and foreign borrowihg using
monthly data. are shown in Table iQA. These ratios are
Ca1§u1ated in the following way:

A holdings of Arholdings of

: government debt - required
Proportion of the by the ‘ : reserves
Budget Deficit Central Bank ;
Financed by e e ettt
Money Creation - Budget Deficit

This measure takes into account the reserve requirement
ratio prescribed 'by the Central Bank and recognizes that

reguired reserves are a leakage from the money creation

process.
A holdings of A holdings of
government debt reserve- '
by the private - eligibile
Proportion of the sector, trust securities
Budget Deficit funds, and semi-
financed by gov’t entities
domestic market T e

borrowing Budget Deficit

The éntities included in the private sector are commercial
banks, thrift banks, investment houses, insurance companies,
private corporations, and other pfivate indirect bearers.
Those inc1udéd under trust funds afe the Bond Sinking
Fund, Economic Support Fund, and Industrial Guarantee Loan

Fund. Finally, semi-government entities include the Social

4 The measurement of the budget deficit is shown in
Exhibit I.
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Security System, the Development Bank of the Philippines,
and the Government Service Insurance System. Banks in the
Philippines are allowed to hold reserve-eligible ' securities
in order to meet reserve requirements. The change 1in
ho1djngs of reserve eligible securities is subtracted
because this is effectively part of the money supply.

Aholdings of government debt by

Proportion of the the foreign sector
Budget Deficit T e e e
financed by , - Budget Deficit

foreign borrowing

It is apparent from Table I-A that most of the money
creation ratios are negative. ‘This means that monetary
policy has been quite contractionary since required reserves
are 1arger than monetized debt, as a proportion of the
deficit. The yearly ”aVerages also show how ‘contractionary
policy has been since 1983, probably in response to the

IMF stabilization strategy.

The yearly average for. the 11 months of 1986 is unusual
because the FigUres for June 1986 seem to ‘be outliers.
Domestic borrowing tends to move inversely with foreign
borrowing. Domestic borrowing exhibited dramatic reversals
in short periods of time such as those for April 1985

(123.13) and July 1985 (-220.514).
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Empirical Methodology and Results

Table I~-B shows that the par value of privately-held
government debt (debt held by commercial banks, thrift
"banks, énd other privaté hglders) over the last six years
has continuously 1increased. The semestral average of this
variab]e has COntinyous1y increased, with the exception of
“the period 1983.07 to 1983.12 in which it did not decline
very much. It can therefore be surmised that the principal
is essentially rolled over. We can then consider the rule

for financing interest payments.

Following Cox (1984), several non-parametric procedures
are utilized to obtain characteristics of the distribution
of &, the ratio of the deficit to interest outlays, Qox
assumeé that there is only one type of Treasury bond and
it promises to pay the holder $1 per period forever. The
Treasury finances each $1 of interest by =t ¢ via. taxes
and the | remainder, ¢ = ($1-t¢), via bonds. Tests_ are
performed to determine if 8 is a normally and independently
distributed random variable. If & is not independently
distributed, then there is a potentially discernibile
financing rule which could negate the proposition that bonds

are part of net wealth.

As shown in Appendix A.I, wusing quarterly data for
.1979-1986, the stem and 1leaf plot of & exhibits tails

approximating those of a normal distribution.
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The averége value of & is 1.74 and the standard
deviation is  2.16. Since the average value of & is
greater ﬁﬁan unity, the 1mp1icatidn is that there waé, on
the average, no tax liability over the 1979~1986 period.
From'the histbrica1 distribution of &6, the first énd\ third
quartile bdundaries are calculated - as Q@1 = 0.12356 and
Qx = 3.38051; respective1y. The difference between Qz
and Q;, the inter-quartile range, is 3.68186. Iﬁ a normal
distribution, the inter-quartile range is 1.35 times the
standard deviation., It is possible, therefore, to ca1cﬁ1até
a pseudo-standard deviation by dividing the inter—quar£11e
range by 1.35. The pseudo-standard deviation is 2.727.
This pseudo—standard deviation closely approximates the
historical standard deviation as the difference betweéh them

is 0.56,

Another non~parametkic procedure involves calculating
the uppér and lower bounds for values of & and seeing
whether there are any outliers, assum%n; a normal
distribuﬁion. fhe'upper and lower bounds are calculated
by multiplying the inter—quartile range.by 1.5 and adding‘
it to Qs to obtain the upper bound, and subtracting it
from Qi to obtain the lower bound. The upber and lower
bounds obtained are 8.83 and -4.75, respectively.
Examination of the vaTues of quarterly § 1hdicates that

there are no outliers.
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-Appendix A.II shows the results using monthly data from
1981.01 to 1986.12. A stem and Teaf plot of § exhibits

tails approximating those of a normal distribution.

- The average value of & 1is 2.33 and the standard
deviétion is 3.19. Again, since the average value of & is
greater than unity, the implication is that there was, on
average, ho tax liability. ~The first and third quartile
boundaries are. ca1cu1ated as 0.23 and'4.28, respectively.
The inter-quartile range is 4.05. The pseudo-standard
deviation of 3.00 is very close to the historical standard

deviation of 3.19. The difference between them is 0.19.

The upﬁer and lower bounds of & are 10.56 and -5.84,
reépective]y.- There are only three out of seventy-two
values of &8 which are outliers and these are the values

for 1981.02, 1981.05, and 1982.05,

To tést whether 8§ is non-stationary or time dependent,
8§ is regressed against time. Using duatterTy data, the
-coefficieht on ‘the time variable is not statistically
significant, suggesting that & is stationary. However,
when monthly data ére uséd; the coefficient on the time
variab1e'1s significantly negative. This suggests that &

may not be a stationary random variable.
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Quarterly Data:1979.1-1986.4

Monthly Data:1981.01-1986.12

8§ = 1.8843 -~

0.0039 TIME |8 = 4.6485 - 0.0634 TIME
(2.4458) (-0.0966) (6.5980) - (%8.7812) "
R2 = 0.00311 DW = 0.7265 |Rz = 0.1696 - DW = ~2.1385

F = 0.009 F = 14.30

(Sstandard Errors 1in Parentheses)

Figures 1II.A and II.B show graphs of the ratio of the
budget deficit to interest payments, § , using quarterly and

monthly data. Since there is a slight downward trepd in

8, the first difference of the & series, DRAT, was

obtained. Figures III.A and III.B shows graphs of the

first difference of § using quarterly and monthly dapa.

The trend is not evident anymore.A

It must be determined '

independentily distributed over time. If § is not inde-

pendently distributed over time, then past‘obsefvét%qns may
be used 1in forecasting expected tax 1iébi11t1es_ of
government debt. If the public can perceivecthe future tax
.11ab111t1es_ impiicit in the deficit then - an eggénte
"crowding out” effect a la Ricardfén Equivalence may _occuf
as the public saves an amount equal to the present value of

the interest payments needed to service the debt.

The partial autocorrelations for DRAT using quarterly

data are shown in Appendix A.III. Based on this, an AR(2)

model is estimated. Both coefficients on the AR(t1) and

AR(2) variables are significant. The partial auto-




18

correlations for DRAT .using monthly data are. shown in'
Appén&%k ATV, .Again, an ‘AR(2) model is estimétéd. Both
_ coeffﬁcients.on AR(1) and AR(2) are signifieant. Using
quarterly data, the Q-statistics, [Q(k)], for 8 at lags of
6, 12, 18, and 24 are 29.18, 50.43, 53.61, and 55.25,
- respectively, indicating significant accumulated auto~-
correlations at short, medium, or long lags. Based.on the
chi~square statistics, (x2), with k degrees of freedom
(where k 1s‘the number of lags used), we find. xi statistic
values of 18.54, 28.38, 37.15, and 45.55 with 6, 12, 18,
and 24 degrees of ffeedom, respectively, given a
significanée | level of 6.005. Therefore, there is less
théhwha1f a percent probability that quarterly & is randomly
distributed. However, the Q-statistics for quarterly DRAT
at lags of 6, 12, 18, and 24 are 7.11, 9.53, 14.62,
and 16;68, respectively, 1nd1catihg that quarterly DRAT
s .random1y distributed. Using monthly data,  the Q-
stétiéf%cs for & obtained at lags of 6, 12, 18, and 24
ére 35.64, - 55.13, 51.17 and 66.47, respectively. This
indicates that monthly '6 exhibits a pattern. The same
feé&]t -is obtained for month1ly QRAT where the Q-statistics

are 32.65, 52.76, 64,28, and 77.59 for the same lags.

In general, ' the & series 1is not independently
distributed over time and exhibits a pattern. DRAT, with
the excebtibn of quarteriy data, also exhibits a pattern

over time.
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-_To_test whether a shift occurred "in the distribution;
of &, ‘the data are divided into two groups and each group:
is regressed against a time variable. Using duarter]y
data, from 1979.1 to 1983.2, one obtains a éignjficant
éoeffic{ent on time thle that us{ng daté from 1983.3 to

1986.4 is not significant. This suggests that\-a' shift

occurred in the distribution of §. - To test whether the
shift is significant, 'the_Chow test 1s. performed. The
calculated F-statistic 1is 5.863, and it exceeds - tHe
critical F value which 1is 3.34 aﬁ 0.05 level of

significance with 2 and 28 degrees of freedom,

1979.1 to 1983.2 1983.3 to 1986.4
8§ = -0.07 +0.25 TIME § = 0.4 .+0,03 TIME
(-0.06) (2.45) (0.21) (0.42)

Rz = 0.27 DW = 0.9 F = 5.998 |Rz = 0.01 DW = 1.7 F = 0.177

—

Using monthly data from 1981.01 to 1983.12 and 1984.01
to 1986.12, the coefficient on the time variable is
negatively significant in the former case and barely
significant in the latter case. Again, there is evidence
indicating that a shift occurred in the distribution Qf 8.
The calculated F va1ue of 4.234 exceeds the criticai‘ F
value of 3.07 at 0.05 level of significance with 2 and 68

degrees of freedom.
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1981.01 to 1983.12 1984.01 to 1986.12
8§ = 5.98 - 0.127 TIME: &5 = ~-1.69 - 0.050 TIME
(4.98) .(-2.25) (-1.00) (1.649)

R2 = 0.13 DW = 2.4 F = 5.105 | R2 = 0.07 DW = 1.67 F= 2.72

In general, there does seem to be some evidence to

indicate that the behavior of 8§ shifted over time..
Summary and Conclusions

This section attempts to determine if there is a
di;cernib1e rule for financing public debt. Several non-
pafametric teéts are wutilized to determine whether 8, the
ratio of the deficit to interest outlays, 15 a normal,
1ndependent1y—distributed random variable. & 1is assumed to

-bé-;he proportion.of 1nterest payments by bond issue. The
focus is on the rule for financing 1interest payments since
the evidence indicates that the principal 1is simply rolled

over.

The evidence indicates that & is a random1y-dkstr1buted
random variable. However, its time series properties
“indicate that it 1is not fndependent]y'distributed over
time. This means that a discern1b1e rule exists whereby
_ the} public is able to determine their‘ expected tax
liabilities. if this is so, then according to Ricardian
Equivalence Theory, the public will save an.amount equal

to the present value of their expected tax 1liabilities and
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debt issuance will not be .viewed as adding to 'net wealth.
Debt issuance will not have any effect on real - consumption
and therefore any discussion of a "crowding out" effect is

irrelevant.

There is evidence, however, to suggest that in the
case of the Philippines, the story advanced by Ricardian
Equivalence Theory may not be valid despite the presence of
-a d1scernib1e financing rule. First, the average value of
'& is above unity, suggesting that both the government and
the public behave .as though there are no future tax
lTiabilities associated with financing interest payments.
.Since the public can discern this via the pattern exhibited
by 8§ over time, there is no reason for them to ~discount
future tax liabilities. The only randomness is the degree
of “"subsidy” via bonq issuance since Chow tests reveal that

8§ exhibited a shift over time.

The implication is that financing rules, though
discernible, do matter in the case of the Philippines. If
bond issuance adds to net wealth because the government
.acts as though there are no future tax liabilities implicit
in  such issuance, then discussions of the degree of
"crowdfng out”™ are not irrelevant. This means that in  the
case of some developing countries, such as the Philfppines;
the pursuit of various 1liberalization schemes may be
hampered not only by the size of the deficit, th also by’

the adverse effects of financing of these deficits via bond
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1ssuancé.' It also means that these adverse effects will

persist until the authorities are able to make credible
I

changes in the manner they operate. Determining the degree

of the traditional “"crowding out" 1is the subject of the

next section.
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The assumption of rational expéctations or market
efficiency 1is usedvto investigate the 1mpa¢t of financing
decisions on interest rates. The interest rates used 1in
the study are various T-bill rates. There 1is a well-
‘"organized secondary . market for Treasury bj11s which
~Jjustifies using tests of market. efficiency 1in this
pafticu1ar market. The specification and methddo]ogy

closely follow those in related studies by Plosser (1982),

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

Traditional theory suggests that ceteris paribus,
(1) baianced budget increases in government spending raise
‘nominal interest rates:
(2) increases 1in debt issued by the Treasury held by
private sector raise nominal interest rate via a "crowding
out” effect; and
(3) increases in monetized debt lower nominal interest
rates initially "via a 1liquidity effect, or until expect-
--ations of inflation reverse this downward movement in

interest rates via the Fisher effect.

A simple egquation characteristic of tests of

traditional theory is the following:

it = ai16t + azPDt + asMe + aaZ: ' (1)
where it 1is the nominal interest rate at the end of one

period on one-period bonds; G, PD, and M are measures
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of government spending, privately-held debt, and monetized
debt, respectively; Z is a vector of other variables
including lags of G, Pb, and M:; the as are coefficients

fo be estimated.

Applying the expectations operator E(+ /It-1) to both
sides of (1), where Iy.1 1is the information available at
t-1, given the assumption of market efficiency, and

subtracting the resulting equation from (1). yields

UIx = biUGs + bzUPDt  + biUMy + Vi (2)
where UI+ = i+ - E(it / It-1) |
UGr = Gt . - E(Gt / It-1)
UPD:y = PDvy =~ E(th / Ieoy)
Ve = ad4Zr =~ E(adZe / In-1)

Vi is assumed to be uncorrelated with the regressors and
with Gy, PDt, -ahd M+ contemporaneously. If. Vi is not
uncorrelated with pést or future va1ues of Gt, PDt, énd Mt ,
then (2) will not be a true reduced form andvthé bs will

not be'consistent.

In order to estimate (2), it 1is necessary to obtain
measures of the unanticipated components of nominal interest
rates, government spending, privately held debt, and
monetized debt.  Because the forward market in the
Philippines does not exist except for forward cover, first
differences of the nominal interest rate are used té proxy
for the unanticipated component _of nominal interest rate -

movements. In other words, E(it / It-1) = it-1, meaning
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-that the interest rate series foliows a random walk. This

B

assumption is not rejected empiricaily.5s

For the financing variables, Tinear forecasting
equations 1nc]ud1ng lags of the particular variables 1in
question, | thé other fihancing variables, and other
reTeQant variables are used. The vF—test is utilized to
determine which variables and their lags are Jjointly

significant at the 5% level and hence, are to be retained.
X, = Zg-1 @ + U \ (3)

where Xt is the particular financing variable in question
Zt-1 is a vector of variables used to forecast X:
available at time t-1
a is a véctor of coefficients

U is a serially-uncorrelated error term

Since there are three financing variables, there will
be three forecasting equations following the specification

in (3).

5 Wwhen i'is regressed on 1 lag of itself, the co-
efficient on the lag is not significantly different from 1.

TB91 = (©.982 + 0.944 TB91(-1)
' (1.181) (22.901)

See also graphs.
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GEy = Ze-1 a% 4+ YgpG | . _ (3a)
PDy = Zt-1 a@fb + UgPD (3b)
My = Ze-1 aMm 4+ UgM (3c)

The superscripts indicate the particular financing variable
concerned. (3a), (3b), and (3;) are then estimated jointly
with the following version of (2):

[a

bo + I Bi% [GE - Zr-1 aG]

woE

. - 1t~;

+ X BiP0 [PD - Zt-1 afb]

+ I M (M- Zeor "] o+ e (4)

: ()

-
1]

where the as in (4) are constrained to be egual to the

corresponding as in (3a), (3b), and (3c).®& €t is assumed

©® Tests of the validity 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 mannsr :

2n log [SsSR® - ssprYj

where n is the number of observations
ssr® is the sum of squared residuals of the

constrained system

sSsRY  is the sum of squared residuale of the
unconstrained system

The ‘test-statistic i1is distributed as a Xz(q).uhere q 18
the number of constraints. )

The validity of the constraints not enly indicates

whether market participants form their expectations
cohnsistently with the known ecohomic structure but also
indicates the appropriateness of the model specified. A

rejection of the constraints, therefore, could be due to
the failure of one or both of these.
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to be uncorrelated with the regfesSors in (4) in order to
identify the Bis and obtain consistent estimates of them.
€+ 18 modelled as a first-order autoregressivé prodess i.e.,

€t = Et-1 + Nz.

Following Plosser .(1982), the three policy variables
are the log of the monetized debt, the log of privately—-held
debt, and the log of government expenditures; The optimal

linear forecast of a po]icy variable, X. is defined as:
E(Xe / It-1)

where It-.: 1is the available information set on which the
forecast is conditioned on. The 1innovation in Xt is
defined as the difference between actual X: and the optimal

linear forecast of Xt¢.

Experimentation with uniform lags of 5 and 10 lags of
1d1fferent sets of explanatory variables in the fofecasting
eguations indicates at least two potentially appropriaté
forecasting equations; The error term in each of the three
policy forecasting equations 1is assumed to be serié11y

uncorrelated.
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In the first set of forecasting equations, unifgrm lags
of 5 of each of the following regreésors are used: 1og. of
government expenditures, log of monetized. debt, 1log of
, privaté1y—he1d debt, interest rate, log 'of the exchange
rate, and the growth raﬁe of the 1industrial  production
index. If the monetary authorities intervene in the‘foreign
exchénge market, as - they allegedly do in the Ph111ppines,
tﬁe\exchange rate -cou]d_be useful in predicting the money
subp]y. Ihdustria] produetioé %ndex; as a proky fbr 'GNP
which is not on a monthly basis, could be useful in

predicting future taxes and money demand.

‘In the second set of forecasting equations, each
variable is regressed against uniform lags of 10 of the

three policy variables.

The resulits of the F-test are available upon request

from the author.

The data are monthly, covering the period January 1981
to December 1986. A description of the data is contajned_in

Appéndix C.
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Empirica] Resu]ts

Traditioha] theory predicts that the coefficients
government spending and 'private1y—he1d debt  should pe
significantly positive. ‘The coefficient on money should. be

significantly negative.

On the other hand, Ricardian Equivalence Theory posits
that government bonds do not add to the net wealth of the
private sector and nominal interest rates are independent of
the manner in which government spending is financed. This
implies that the coeficients on unanticipated privately-held
debt and unanticipated money should not be significant]y
different rom zero. This theory, while precluding  any
effect of the manner of financing government spending on
nominal interest rates, does not prec]ude‘thé possibitity
that innovations in govefnment spendiﬁg affect nominal

interest rates.

Table II presents the results of the joint estimation
of (3a), (3b), (3c), and (4) 1in ‘which the forecasting
equations for the .policy variables wuse 5 lags each of 1logs
of the policy variables, the interest rate, the exchange

rate, and the growth rate of the production index.
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The last column in Table II shows the effect of a
positive innovation 1in government .spending financed by
taxes, as the innovation 1in governmeht spending is
orthogonal to innovations in monetized debt and privately-
held debt. The 1innovation 1in government spending 1is
significantly positively re]ated tol nominal 1ntere$t rate
movements. _This-means that balanced budget increases in
government spending are associated with dincreases in

interest rates.

There are two ways in which the 1ncréase in  nominal
interest rétes-cou]d occur: one is via an increase in the
rate of inflation and the other is via.an increase in the
real interest rate. The correlation between the innovations
in government spending and monetized debt 1is negative
(—0.40) and seems to 1indicate thaf an increase in expected

_1nf1ation iz an unlikely channei. The alternative channel,
in which ﬁhe output effects of government Spending purchase
arise from changes in real rates of interest, might be

worth exploring.

The second to the last column in Table II.shows the
effect of a surprise substitution of debt for taxes on
nominal interest rates. The coefficient on the innovation
in privately-held debt is significantly positive. This
finding is consistent with the "crowding out” effect. It

is inconsistent with Ricardian equivalence. Again, the
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positive effect of privately—-held debt could occur via an

inflation channel of a real interest rate channel.

The coefficient on the 1og of monetized debt shows the
effect of a fall in taxes financed by debt issue matched by
an open market purchase. The coefficient is negative, as
predicted by traditional = theory, but it is not statis-

tically significant.

The iike]ihood ratio tests indicate that the validity
of the cross equation constraints cannot be rejected.”?
~Although P ,the first-order autocorrelation coefficient is
significant, an ARIMA c¢heck of the residuals 1indicates

that there 1is no significant serial correlation left.

Since the 1logs of the policy variables may be non-
~stationary,  the estimation in Table Il was repeated using
growth rates, i.e., first differences of logs. The results
are simf1ar to those obtained 1in Table I and are not

reported separate]y.
Further Tests

Following Huang (1986), the dependent variable is
specified in.  real terms to test for the neutrality
proposition subscribed to by the rational expectations

" school. The dependent variable 1is specified as the ex-

7 Yhe results of the likelihood ratio tests are found
in Appendix B.
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post real rate of interest, i.e.,
(iv - inflation rater ) - ( it-1 - inflation ratec-; )

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 in the policy
variables should have a statistiéa]1y—sign1f1cant effect on

movements in ex—-post real rates.

The results using the 91-day ex-post real rate as ‘the
dependent variable are shown in Table III. Only innovations

in  privately-held government debt are signhificantly.

positive. This indicates that some financing decisions
have non-neutral effects. - It also strengthens the earlier
finding of a significant “crowding out” effect. None of

the other policy variables are statistically significant.
The sign of the coefficient on monetized debt is

inconsistent with that hypothesized by traditiona1 theory:.

The equations 1in Téb]e Il were re-estimated using the
360-day Treasury Bill rate instead of the 91wday rate to

‘ascertain whether the ”Crowding out” result is discefnible
for bi]is with longer maturity. The results are shown in
Table IV. Nohe of.the'coefficients of the policy variables
are stétisticaj]y significant. These results imply that
"the “crowding out” effect is a short—]ived"phenomenon.

An ARIMA check of the residuals indicates the absence' of

significant serial correlation. However, the apprdpriate—
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ness. of the model is questionable as the likelihood ratio

test statistic is negative.

The results using the 860-day ex-post real rate &s the

dependent variable are shown in Table V. Again, ‘none -of

the coefficients 'are statistically significant ‘and nho
significant "crowding out"” effect exists. This result,
however, may be due to certain structura® features in

developing 'countries, such as a high rate of time
preference,. which could obgcure the finding of a

significant “crowding out" effect for 1onger-term‘bondsa

_ When the alternative forecasting equation with 10 lags
of each of the‘po1i¢y variables is used, as shown in Table
VI, the results are very different from'those in Tables TII
and III. ‘There is no statistically significant “crowding
out” effect. The coefficient on innovations in’ government
expenditures is likewise insignificant and of the wfong sign
based on"traditionaT theory and Ricardian Equivalence
theory. These results, shown in Téb1e VI,.cou1d bé due to a
misspecification of the forecasting equations. If the
forecasting equations are misspecified, this will tend to.
bias the coefficients of the r.h.s. policy variables
toward zero. The forecasting equations used here do. not.
include the exchange rate as an exp]anatbry variable. If
it is true that the monetary authoritieé tend to fix the
eXchange rate, then omitting this variable may result in

misspecification. The positive coefficient on monetized
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debt is spurious since it implies that innovations in money
are quickly translated to expectations of inflation, yet
the correlation between 1innovations in government spending
:ahd monetized debt is quite small (0.005). The likelihood
ratio test statistic is negative, indicating that the mode]

used may be inappropriate.
sSummary and Conclusions

This study is an_attempt to determine the validity of
the traditional "crowding oQt“ effect versus the Ricardian
- Equivalence Theorem - in the case of a developing country,
‘the Philippines. The traditional “crdwding out” effect Iis
premised on the notion that the public views the issuance
of bonds to finance the deficit as part of net wealth. As
net wealth, consumptidn therefore rises, and so do interest
rates.. Under a regime where 1nteréét rates are free of
ceilings, the "crowding out"” effect may be measured by
the degree to which interest rates rise as a direct result
of the financing decisions of the authorities. fhe Ricérd1an
Equivalence Theorem, on the other hand, implies that the-
public rea]i;es that bond issuance implies future taxation
and hence, bonds do not add to net wealth. Financing

decisions do not matter.

The assumption of rationality of expectations, or
market efficiency, in the treasury bill market is used 1in

the empirical tests. The forecasting equations and interest
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rate equation are estimated jointly with cross~equation

constraints.

The results indicate that there 1is a significant
;crowding out” effect when the first difference of the 91-
day Treasury Bill rate is the dependent variabie, regardiess
of whether the interest rate is specified 1in nominal or
real terms. Innovétions 16 government spending also faise
nominal interest rates and there are indications that this
is due to changes 1in 1nter?tempora1 rates of substitution
rather than an increase in the expected rate of inflation.
There 1is no support for the proposition that debt
monetization mitigates the “crowding out” effect. The
validity of the cross eduation ‘rationality’ constraints

cannot be rejected. The residuals are white noise.

While a significént "crowding out” efféct exists, it is
apparently a short-lived phenomenan. | Using the first
difference of the 360-day Treasury BilYl rate as the
dependent variable, no statistically significant “crowding
out” éffect is found. However, the absence of a discernible
"crowding out”  effect on a 1ong-térm seéurity may be

because of certain structural features present in developing

economies. One such feature 1is the high rate of time
preference. There tends to be very 1little 1lending or
borrowing on a long-term basis. - The earlier results

confirming the presence of “crowding out" are not invariant

with respect to the specification of the_po]icy - forecasting
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equations, although this may be because the alternative

forecasting equations are inappropriate.

In_genera1, the results indicate that uniike the -
findinés of numerous studies for developed countries, the
"crowding out” effect is not frre]evant for some developing
codntries although it is apparently a short-lived
phenomenon. Furthermofe, the "crowding out" effect does
not seem to arise because of {rrationa11ty on the part of
the public as the cross-equation constréints cannot be
rejected.in most cases; The government can 1nvfacﬁ create
ﬁet wealth not only because of certain structural features
present.jn‘deve1op1ng countries such as fragmented capital
.markets, etc., but also because the government may act 1in
a mannér in which it disregardé its budget constraint,
continuously financing spending by issuing bonds which it
keeps rolling over. The pub1ic sees the absence of expected
tax liabilities normally associated with debt issue as well
as the poétponement or absence of the day of reckoning.
Nevertheless, further research efforts should be directed
at discovering how government issuance of bonds adds to net
wealith in the case of the Philippines and other developing

countries.
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EXHIBIT I

Measurement of the Budget Deficit

In this study, the Treasury and IMF definition of the budget
deficit 1s used, The data are qguoted on a cash disbursement

bhasis. The components of revenues and axpenditures are shown on
the following page.

CONSOLIDATED CASH OPERATIONS OF THE NATIONAL.GOVERNMENT
(Treasury and IMF Definition)

1. Budgetary Revenuess’
Tax Revenueas
BIR Collections
customs Collections
Collecticons of Other QOFffices
Non-Tax Revenues
. Economic 3upport Fund
Operating and Miscellaneous Income
{Fees and Cther Oharqes)
Interest on Depcsits
Intorest on Advances to Governmant Corporations
Foraign Grants and Contributions
iMrcliudes base rantals)
Dther Non-Tax Revenues

2 Expenditures ‘
Current Operating Expenses ,
Personnel Services - includes wages and transfer

DAayments
Maintenance and OQOther Operating Expenses
Allctment. to Local Government Units
Debt Service: Interest Payments
Subsidies
Transferred Liabilities trom PNB and DRP
Capital Qutlays
Infrastructure
Equity Investment Outtay/Capitalization
(includes GFIs and government corporations)
Loans Cutlay/Net Lending (includes GFIs and
governmant corporations)
Qther Capital Outliavs

Note that the debt service under expenditures includes only
interest payments and not amcrtizations. =~ and that equity
investments and Jlending to both aovernment corporations #and

government financial 1institutions are inciuded under capital
outlays. ‘
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TABLE I-A
FINANCING THE BUDGET DEFICIT

M-CREATE AVE-MC OPEN- MKT AVE-OMB FOREIGN AVE-FB
1981.01 0
1981.02 -0.08295" : 0.09907 0
1981.03 -0,32356 0.53125 0
1981.04 -1.88773" -3.66158 0
1981.05 -0.20910 -0.00864 Q
1981,06 -0.72220 -0.64510 0.2282& -0.56232 0 0
1981.07 . ~0.13108 0.,45587 0
1981.08 -0.,23962 0.33847 ! 0
1981.,09 0.23250 _ 0,37455 0
1981.10 -0.16566 . 0.56158 Y
1981 .11 -0.10572 -0.04232 *0
1981 .17 ~0.40398 —0,13559 -0.00021 0, 7244817 ¢ )
1982.01 1.54485 ' 4.59697 y
1982.02 -0. 10300 -5.36091 0
1982.03  0.92289 4.,50021 0
1982 .04 ~1.47843 88.45311 - 0
1982.05 ~0.07429 0.07£98 G _
1982 .06 ~0.49945 0.,087828 0.02688 17.5298% & 0
18982.07 0.40406 _ ~0.13158 . q
198208 ~0.13315 0.28290 ' 0
1982.03 -0, 48095, S0, 71248 0
1987 .14 2.40370 1,46227 0
1982, 11 -3.36958 3.14240 ao
S a2, 12 1.023502 -0.02438 -0.76629 G.267447 0 0
198%.01 =25,74920 17.553582 2577486
1982.02 ~3.24743 ' 3.07516 : G.o12174
1983.02 -1.78276 ' 2.85875 o G.0a66 1
1983.04 4.,83871 -6, 33870 0L 81230
1983.05 ~0.71424 1.21218 : 0.12347
1983.06 -0.95130 -4.60103 -0.14012 0.133643 0.05819 0.262593
1983.07 25,80952 . 43,58095 £.76190
19832,08 0.67391 ~1.R6272 -0.18962
1983.09 -26.64720 : 9.56591 ~3.27956
1983.10 6.65887 -29.32350 . 7.35294
1a83 . 11 -5.69768 0.37217. : 0.73043

1983.12 =0.31130 1.747661 0011319 -4.27426 -0.02361 0.904937
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M-CREATE AVE-MC OPEN-MKT. AVE-OMB FOREIGN AVE-FB
1984.01 . 1.20405 0.11185 0.48636
- 1984,02 -0.74671 0.05808 ~0.00061
1984.03 -0.75881 -0.31096 -0.00307
1984.04 0.34286 -4,99789 0.15966
1984,05 -6.67421 : ' 4.53342 -0.11842 _
1984.06 8.45977 0.304490 ~2.91532 -0.72653" 1.37931 0.283374
1984.07 ~1.78935 -0.43540 -0.02902
1984.08 ' 0.44920 5,03424 -0.00796
1984.09 0.11270 2.05147 -0.07506
1984.10 -0.40170 1.96292 0.14663
1984.11 1.14268 18.74066 0.08804
1984 .12 ~0.36710 -0,14226 1.26090 5.810035 -0.01509 0.027312
1985.01 0.92676 22.35399 ' 0.08232
1985.02 -0.86463 0.60703 0.00276
.1985.03 -2.,23222 ~7.94666 -0.23611
1985,04 —4.10588 123.13820 0.92647
1985.05 -0.66379 6.98595 - 0.15823
1985.06 -0.37217 -1.21865 4.48736 25.45437 -0.00353 0.169562
1985.07 -41.58570 -220.51400 14.42857 ‘
1985.08 -0.19256 0.80726 0.14412
1985.09 0.31540 -1.342786 0.02799
1985.10 -0.36512 0.25286 -0.08869
1985, 11 0.19787 -1.23037- -0.09857
1985.12 -0.21559 -6.97428 ~0.01110 ~0.30482 0.00048 -0.00293
1986.01 0.24621 0.46415 .0.03390
1986.02 0,15870 3.19519 0.09356
1986.03 -0.21842 .. 3.32022 -0.05778
1986.04 0.13574 -3.97357 0.04047
1986.05 ~0.10958 : 1.92828 : -0.15621
1986.06 ~-270.38500 -45.0287 ~ -298.25700 -58.7573 5.28571 1.041149
1986.07 1.80794 0.58430 ~0.03174
1986.08 -0.11473 ~0.38831 0.00482
1986.09 -0.88954 3.70694 -0.00285
1986.10 0.16621 ~0.38339 0.00525
1986.11 -0.31543 0.18334 : 0.00000 -
1986,12 -0.12754 0.087818 0.00347 0.624408 0.00088 0.00162
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Figure I-A.2
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Figure I-A.3




1981.01
1981.02
1981.03

1981.04

1981.,056
1981.06
1981.,07
1981.08

1981.09

1981.10
1981. 11
1981 .12
1982.01
1982.02
"1982.03
1982.04
1982.056

1982.06

1982.07
1982.08
1982.09
1982.10

1982, 11

1982.12
1983.01
1983.02
1983.03
- 1983.04
1983.05
1983.06
1983.07
1983.08
1983.09
1983.10
1983.11
1983.12

TABLE I-B

PRIVATE HOLDINGS

OF OUTSTANDING GOV'T SECURITIES

(In Miliion Pesos)

17290.50

18174.33

19783,33

20778.33

25261.67

24925.00

1984 .01
1984.02
1984.03
1984 .04
1984,05

1984 .06

1984.07
1984.08
1984.09
1984.10
1984, 11
1984 .12
1985. 01
1985.02
1985.03
1985,04
1985.05
1985.06
1985.07
19856.08
1985.09
1985.10
19856.11
1985.,12
1986.01
1986.02
1986.03
1986.04
1986.05
1986.06
1986.07
1986.08
1986.09
1986.10
1986. 11
1986.12

43

25292.67

32210.83

48996.67

64033.33

80311.560

91632.80

SOURCE:

Central Bank statistical Bulletin
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~ Figure II-C o
— BUBGET DEFICIT: Quaeterly, 1979-1281 {In Hillion Peses?

20583

15000 |

A9 1980 1981 G982 1963 1984 1985 1986

— DEFICIT
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TABLE II

Results of the Joint Estimation of the Forecasting Equations and
the Interest Rate Equation: January 1981-December 1986

" Dependent Variable First Differences of the Nominal
91-Day Treasury Bj11 Rate

Forecasting Equations 5 Lags each of the logs of
incliude: 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- Government
Constant o -~ Debt Held Debt Expenditures
* XK KK * X
11.184 0.92 -1.173 18.432 0.65
(8.853) (0.129) . (1.941) (6.370) (D.281)
NOTE: In this and in succeeding Tables, the asymptotic
' . %
standard errors are in parenthesis. indicates
%X
]
significance at the 5% level, " indicates
significance at the 1% level, p 1s the first-order

autocorrelation coefficient.



TABLE III

Results of the Joint Estimation of the Forecasting Equations and
the Interest Rate Equation: January 1981-December 1986

Dependént Variable First Differences of the ex-post
: Real Rate of Interest using the
91~Day Treasury Bill Rate

Forecasting Equations . See Table II

Inhovation in_the

‘" Log of Log .of Log of
Monetized Privately- Government
Constant o : Debt Held Debt  Expenditures
_ . k¥ . *%
9.621 ~ 0.895 0.519 - 34.411 0.526
(9.660) .(0.204) (2.407) o (12.113) (0.378)

NOTE : See Note in Table II.
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TABLE IV

Result of the Joint Estimation of the Forecasting Equations and
" the Interest Rate Equation: Janudary 1381-December 1986

Dependent Variab]e - First Differences of the Nominal
: . 360~Day Treasury Bill Rate

Forecasting Equations See Table II

Innovation in_the

Log of Log of Log of

Monetized Privately- Government
Constant . 0 : - Debt Held Debt Expenditures
2.511 : 0.463 1.066 ” 5.997 0.180

(6.277) (0.761) (5.210) (12.324) {0.362) -

NOTE: See Note in Table II.
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TABLE V

Result of the Joint Estimation of the Forecasting Equations and
the Interest Rate Equation: January 1981-December 1986

Dependent Variable : First Diffekencés of the Ex-Post
' b Real Rate of Interest Using the

360~-Day Treasury Bil1l Rate

Forecasting Equations See Table II

Innovation _in the

Log of Log of . Log of
‘ _ Monetized Privately- Goverhment
Constant ' P ‘ Debt Held Debt Expenditures
2.339 : 0.392 -0.540 1.669 0.172
. _
(5.413) " (0.694) (4.987) (15.316) (0.311)
NOTE : Ses Note in Table II. The estimates did not converge

despite the use of a tuning option in the computer procedure.
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TABLE VI

Result of the Joint Estimation of the Forecasting Equations and
the Interest Rate Equation: January 1981~December 1986

Dependent Variable | First Differences of the Nominal
' 91-day Treasury Bill Rate

| Forecasting Equations 10 lags of the growth rate of
' monetized. debt, privateiy-held
debt, and government expenditures

Innovation_in the

Log of Log of Log of
_ Monetized Privately- Government
Constant 0 Debt Held Debt Expenditures
, : *%
-0.060 ~-0.020 . 31.866 2.853 -6.270
(1.145) (0.443) (13.602)  (2.912) (4.629)

NOTE: See Note 1n Table II.
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APPENDIX 4.1

RATIO OF INTEREST PAYMENTS .

T0 THE DEFICIT. - . -class boundaries .frequency (fi) cum.freq, (Fi) tally'

o‘utlying values of & :
lower bound :  -5,3949
upper bound : 9.3_275

ave, value of &: -1.7403619609

|
; -2.561 to -1.027 3 3/
Lo -1.027 to 0,507 7 10 I HE
Calendar 0,507 to 2,04 8 A8 b
Year P a.Mrto 3,578 6 24 M
and S b 3,575 to 5.109 5 I
Quarier , v 5.109.t0 6.643 3 321
) 12
13791 0178 ! |
1979.2 -1,551 e R U
1979,32 -0.544 '
13794 -2.337 - std. deviation =, 2.1§72385051
19801 1,746 ! _ e
1940,7 -2.561 L nt1r/d = 8,25 Q1 ¢lass . -1.027 to 0,507
1980.3 2.156 | s R :
1980.4 o 3.6% (1) /4]4-F
19811 L4 | : S 'l P o o
19491,2 3,940 N e e = 1,027 + 1.834[(8,25-3)/7]
1981,3 5418 0 Q. L
19814 - §.642: X Qt
1982, 1 4,882 , T R
1882.2 2.773 . Q1 : 0.123%
1982.2 - 820 P
1982 .4 2.328 | : . : ‘ ..
1983 .1 0,975 Vo k[ (n+1)/4] = 4T Q3 class : 3.575 to - to 5.109
1943.2 1,258 ; ' '
1983,2 0.646 | 3 (ns1)/4] - ¢
1933 .4 2.143 - | . : oo Q8 ‘ .
1984,1 2,143 Q32T 40K e = 3.575 + 1.534[(24.75-24) /5]
1984.2 -0.148 b k. f
1984.,3 S0.81 ! : Q.-
1984 .4 1581 . | . o
1985.1 0,290 \ Q3 : 3.4051
1935.2 0.387 l :
1985.3 0.719 i Interquartile Range = Q3 - Q1 = 3.6816
1945.4 2.396 ;
1986, 1 1,598 D
1966,2 -0.177 . pseudo-std.devn.= 2. 7271111111
1986.3 1,124 ! _
1986.4 212 i difference bet. hist. std.devn, and pseudo-std.devn, = 0.559872
]
|
i
]
t
[}
[}
[}
]
[}
]
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: ng. of. ohservat,wns = N
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51041850 1800400 ¥
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EUALLAT LRV,

ALY
SULTIIRSS
)

k'35 3.220(0g njz 1k 5385588
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0 class :,0,1)18165 tq 2.607891
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Q class :-2.607831,t0 5.1041655
5, 8 e

= Inverqueptije MR = 4 - = L0813,
' | I IS

ave. value.of 0
nistorical std. devistion of d:
pseudo-std. devn..

autlying values of d:
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upper bound : 10.564241
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;. Ja9sds

- T
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RATIO OF BUDGET DEFICIT
TO INTEREST PAYMENTS
Monthly, 1981 - 1986

Period § Period 8

1981.01 -4,880932 1984.01 ~3.440130
1981.02 12.592990 1984.02 3.911088
1981.03 2.323458 . 1984.03 3.787376
1981.04 ~0.216155 1984.04 -0.246377
1981.05 11.480660 1984.05 -0.798316
1981.06 3.826011 1984.06 0.268519
1981.07 6.662032 1984.07 -2.861563
1981.08 7.180821 1984,08 0.700893
1981.09 3.839429 1984.09 1.888350
1981.10 7.203055 1984.10 1.001708
1981. 11 5.578358 1984.11 0.989583
1981.12 6.002564 1984.12 2.265650
1982.01 0.905904 1985.01 -0.637838
1982.02 5,126977 : 1985.02 2.130137
1982.03 8.814388 1985.03 -0.325792
1982.04 0.038844 1985.,04 0.024790
1982.05 11.080910 1985.05 0.577064
1982.06 4.086339 - 1985.06 0.878412
1982.07 . . 4.,265373 ‘ 1985.07 -0.006375
1982.08 5.527750 : 1985.08 3.234823
1982.09 6.037118 , .1985.09 -0.784146
1982.10 1.145547 1985.10 -0.989183
1982. 11 2.408244 1985, 11 1.269448
1982.12 2.937626 1985.12 6.237664
1983.01 0.184416 1986.01 3.417486
1983.02 1.862687 _ 1986.02 2.268169
1983.03 0.992228 1986.03 0.903810
1983.04 0.306931 1986.04 -0.915778
1983.05 3.577670 . 1986.05 0.646519
1983.06 1.793956 1986.06 0.005418
1983.07 0.060172 1986.07 0.548356
1983.08 1.455189 1986.08 2.022746
1983.09 0.258333 1986.09 0.755747
1983.10 0.042714 1986.10 2.748046
1983. 11 0.977337 1986.11 2.328745
1983.12 5.010974 1986.12 3.761747
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APPENDIX A.III

BMPL  1979.2 - 19885.4
BIObawmﬁmg

IDENT DRAT
Autnrorrplatlon, Parflal Avtocorrelations ac pac

' FoHok | ' HKCE | Y1 -0.2b83 -0.2583
‘ Hk ' Aok | f 2 -0.2388 -0.3284
! S H HE i3 0.2687 0.1232
i | i HE S P4 0.0464 0.1113
! ; ! ok FB —-0.0483  0.12582
H Rk i Hok | i 8 -0,1689 -0.1814
! I H sk | P 7 -0.0214 -0.2030
! § Rk t o v B 0.1703 Q.0173
f Ho | { 23 Vg -0.2084 -0.1131
; i | : 110 -0.0411 -0.0050
i i ' * 111 -0.0089 -0.1759
i L | ok ! 12 -0.0591 -0.15685
! | &k ' i HES S Y13 0.2210 0.19786
i ¥ l i V14 -0, 1488 . 0380
': %! ! * | V15 -0, 1477 -0, 1488
i Aok i Fk | S N ) 0.1768 -0.16986
i i i ¥ { Y1t —0.018% -0.1127
' dok | ' dok | V18 ~0.1890 -0.2124
! 3 ! U v 19 Q. 0820 0. 0505
" ! ! { {20 0.04668 -0.0211
H H ; \ V21 0, 0382 0.0051
! % ! %! V22 -0.1034 -0.0688
( ' ! 4 V23 0.0075 -0,0751
i 2 i ' ' 24 0.15h58 0.0013



SMPL 1979.4 - 1988.4
29 Observations '
LS // Dependent Variable is DRAT

L D L L L L T T o o T o e o b e e e e e e e e e e e e e e e e e e e L e e S o o e
T T e e e e e e L L L R N N R I L o o o LRSS T s s T e T e ——

_VARIABLE ~ COEFFICIENT “STD. ERROR _.T%STAT:;fiéeTAIL“SIG.

C 00969988 0.1839424 0.5273217 0. 802

AR(1) -0.3767495 0.1850491  -2.0359437 0. 052

- AR(2) - -0,3848029 0.1883992 -1.9528893 0.062
R-squared -~ . 0.190953  Mean of dependent var  0.181152
Ad justed R-squared 0.1238718 + B8.D. of dependsnt var 1.841663
S.E. of regression 1.719054 Sum of squared resid | 76.83377
1.862002 Log likelihood . -55.27727

o T L L T e T o o o o m T o i e e e e e e e e e e e e e e e ot e e e i et e e o oy



SMPL, 1979.1 - 1986.4
3§ Observations

IBENT RATIO _
Autocorrelstions Partial Auteﬁorrplatlona ac Pac

! Lok ok ! :**x**x Y1 0.8208  0,8209
: , § kK H RS V2 0.4471 0.1002
t 1 ogokkk ! '** b3 0.4375 0. 2084
! SRS & 4 ! **' P4 0.2261 -0.2243
1 ol ! £33 i 5 0.0002 -0.2364
! k! ! doAAOK | 8 ~0.2296 -0.3809
t KK | ! i VT -0.2774 0.0082
! Fokk 1 ! HE i 8 -0.,2880 0.0843
! KKK T t &) i 9 ~-0,.4340 -0.0802
! kokokk i ; i 10 -0.4118 -0.024%6
! - kKR ! LS {11 -0.3343 -0.10156
t Fokok | ! ! 12 -0,2582 0.0272
i K | { (¥ 113 -0.1582 0.05580
HE L+ S ! kK ! 114 -0.2184 -0.2859
! o ! Kok ! 1 —0.1803  -0.1941
! ! ! ' V18 -0.0105 0. 0026
H '% i o 117 -0.0289 0.0329
i L H ¥ V18 -0.0843 -0.0702
! : i HE S V19 0. 04886 0.10581
H % | * {20 0.1085 -0,.0771
! Lk ! ! 121 00,1023 -0.0282
t ! ! * | v 22 0.0487 -0.1295
{ HE i L i 23 0.0859 -0.0837
! L ! % | V24 0.1315 -0.0766

'_""_'::::::::::::::::::::::::::::::::::::::::::::::::::::::: ===
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APPENDIX A.TIV

SMPI, 1981.02 - 1985.12
71 Observations
IDENT DRAT

Au*ororrﬁlailonj FPartial ﬁutororrplaflon; B8O pac
: CHORKCROR | ! dokdekok ! 1 -0 . 5310 -0, 5310
) * | ; FoARAOE | .2 -0, Q747 -0, 4987
! bk ! ; HE 0.3325 £0.0173
! o ! ! ! V4 -0,2259 ,0158
: | i : 50,0044 -D.0085
i P i P . 1} $.1037Y -0.0230
' ' ' S V7 ~0.0081 0. 0888
! S ! ! V8 ~0,1288  -0.1038
! R ! E N 0.1108  -0,1003
! e : bk f10 0.1280 - Q,1985
} ook | § LR P11 03578 ~0.1873
: C b kek ! K vo12 0.3311 - - 0.0BED
' * | ‘ i P13 000707 0.01272
! ok | ! % | 14 -0.1989 -0.05817
! S bk ' HES V15 0.29338 0.0728
! Wl ! HE 5 ¢ 18 7 -0,.1183 . 0.0908
' %t i i 1Y -0.0842 0.0210
! ke ! & | {18 2.0832 -0.0930
! 3 ! Lk v 19 0, 0687 0,0878
! ok ! ! ok | i 20 —0,2482 -0,2109
! Usesk ! ! V21 £.2093 0. 0487
! ; § E i 22 -0,0112 -0.0898
: gk ! i i ¢ 23 -0.1874 -0,0238
t R ' ! V24 G.2082 0.0161



SMPL . 1981.04 - 1886.12

89 Observations

LS // Derendent Variable iz DRAT
Converdence achieved after 1 iterations

VARIABLE CORFFICIENT 8TD. ERROR T-STAT. 2-TAIL BIG.

C -0 0“51712 0. 1178648 -0.1796224 0.858

AR(1Y) -0.8898889 0.0954558 -9.4272799 0.000

AR(2) -0.55831131 0.0835280 ~6.86218855 0. 000
R-squared | 0.577323  Mean of dependent var  0.020845
Ad justed RE-squared 0.584514 S.D. of dependent var 3.633189
5.E. of regression 2.387597 Sum of squared resid 379.3992
Durhln -Watson stat 2.030102 Log likelihocod -156.7114



SMPL 1881.01 - 1988.12
72 Obzgrvations
IDENT RATIO

Autocorrelations Fartial Autocorrelations F-Ys) pac
i s : L 1 0.0784 0.0784
( A ; ;K (2 0. 2683 O, 2880
} ES S : LTS 4 ! 3 0. 4832 0, 4964
{ S : ¥ Vo4 0.10687 0. 0803
‘ Rk 5 i b 0.2340 -0, 00588
{ RS { ! - 0.2318 0.0280
: (ko : S 7 Q.1787 2, 1051
i HE S i - - 0,1242 -0.05863
i A i HE S P8 0.2883 0.0837
i Kk X KoK V1D D. 2454 0.1B83
i i : ok ! i 11 -~0.0223 -0.1718
i P K : L po1z . 3443 0. 0988
i P ! S P13 0.0830 -0,0827
i { i & {14 -0.0304 -0,1288
i { Aok K } i y 15 0. 25664 3.0232
i ( i At ls --D.0444 -0 0628
‘ i { * 17 -0.0470 -0, 1307
H { ¥ ; * V18 0,088  -0.1430
i i i i P1g -0.0071 0.0301
i %% | i Ak A0 -0,1780 -0.1741
i S i i V21 GL0875 0.1412
i i i 1 ;22 00,0482 -03.0289
i LR ‘ } ;23 =0.1808 $.0383
" HE i i i 24 0.0663 -0.0144



Appendix B

A

Results of the Likelihood Ratio Tests on the Validity of
the Cross—-Equation Constraints

Table I

Table I1

Table III

Table IV

Table V

.NOTE:

Likelihood ratio statistic:

S

Marginal significance level:

L1ke11h06d ratio statistic:

Marginal significance level:

Likelihood ratio statistic:

Likelihood ratio statistic:

Marginal significance level

Likelihood ratio statistic:

2
X (93)

.2
X (93)

1: 2

X (93)

2
X (93)

2
X (93)

2.82927528

0.010719

0.752412528

0.010719

0.200342304

0.010719

Marginal significance level 1is the probability of
getting that value of the likelihood ratio statistic or

‘higher under the null hypothesis.

* 2

The X statistic was negative.
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APPENDIX €
LIST-OF VARIABLES

Note: A1l data are for the end of the month. :
/% Point-in-time data for the 360-day T-Bill rate are not available.

{monthiy)

VARIABLE DESCRIPTION PERIOD UNIT SOURCE
CB Holdings of Qutstanding Gov't Securities 1981-1946 million P Central Bank
-- by the Central Bank o {monthty)
REQRES Required Reserves . 1981-1986 million P Central Bank
" . --Deposit Money Banks, Thrift Banks, (monthly) . ‘
Specialized Gov't fanks
- DOM. holdings of Outstanding Gov't Securities 1981-1986 million P Central Bank
-- by the domestic sector ' (monthly)
(Commercial Banks, Savings and Other Banks,
Trust Banks, Semi-Gov't Entities, Private)
FOR Holdings of Outstanding'Gov’t Sacurities 1981-1986 million P Cantral ‘Bank
-- by the forsign sector (monthly)
TREGS Reserve-Eligible Securities
--Deposit Maney Banks, Thrift Banks, 1981-1946 million P Central Bank
Specialized Gov't Banks : {momthiy)
MC Money Creation 1981-1986 ' generated
= (B - REQRES {monthly)
D . "~ Publicly-held Debt 1981-1986 qgenerated
= (DOM + FOR) - TREGS (monthly)
GE Government Expenditures 1981-1986 million P Bureau of the
' {monthly) Treasury
T891n 91-day Treasury Bill Rates 1981-1986 . bercent/ Central Bank
{nominal, end-of-month) {monthly) annum
TB36ON 360-day Treasury Bill Rates 1981-1986 percent/ Central Bank
(nominal, average) /+ (monthty) annum
ER Exchange Rate 1981-1986 p/us$ Far Eastern
(end-of-manth) {monthly) Economic Review
PRODN Index of the Value of Production 1981-1986  1985=100 Industry Trends
(monthly) (NEDA)
CPI Consumer Price Index 1981-1986 1978=100 Central Bank
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