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GOVERNMENT DEBT, THE CENTRAL BANK AND
INFLATION: TESTING OF THREE HYPOTHESES AND
THE STRUCTURE OF CAUSALITY

Ernur Demir ABAAN¥*

In this study three hypotheses are tested related with monetization of
government debt. Given high inflationary environment in Turkey, these
hypotheses are supported by evidence. It is argued that the government will
not be able to affect the path of inflation unless its fiscal policy changes.
Changing fiscal policy in this context implies changing taxes and subsidies.
It is concluded that same mnnetary variahles are Granger cause to the path
of inflation. Therefore, fiscal restraint is needed to reduce the pressure on the
Central Bank's liabilities.

1. AINTRUDUCTION

The aim of this study is to evaluate three important hypotheses in
the economic literature in relation to Turkey where the inflation rate ranged
between 40-75 % for the period under study. The government in such
an environment was able to issue a rich variety of liabilities to keep
the fiscal policy unchanged.

As it is frequently argued, there are two major macroeconomic policy
variables that lead to inflation. The first of these is the public spending.
The structure of this spending is summarized by the fiscal policy and
it includes real macro variables such as taxes and subsidies. The other
one is the monetary policy implemented by the Central Bank. Even though
both policy variables are related to the demand side of the economy,
they display secondary policy variables such as exchange rates, interest
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rates, taxes and subsidies inside and outside the public sector. These secondary
policy variables also represent the costs of factors of production. Therefore, they
are related to the supply side of the economy and produce a strong impact
on inflation.

In this study, having limited ourselves with a simple macroeconomic
framework, we seek to establish a relationship between the path of inflation
and the path of monetary aggregates which summarizes monetary policy on
the one hand, and a relationship between inflation and the path of government
debt which summarizes fiscal policy on the other. Based on these relationships
three hypotheses will be tested referring to the proposition by Sargent and
Wallace (1973) and the propositions by Wallace (1981) that rest upon Modigliani
and Miller theorem (1958). Wallace irrelevance proposition is supported by
Sargent and Smith (1987). In line with these arguments, the causal relationships
will be determined between the path of inflation and the path of public sector
debt! as well as the paths of monetary variables in Turkey.

2. THE THREE HYPOTHESES

Sargent and Wallace(1973) studied models of hyperinflation using the
data of seven major inflations, i.e. those in Germany (Nov. 1920 - May
1922), Russia (Mar. 1922 - Dec. 1923), Austria (May 1921 - May 1922),
Hungary (Sep. 1922 - Dec. 1923), Greece (Mar. 1943 - Sep. 1944), Poland
(Jun. 1922 - Nov. 1923) and they proposed that

(i) "a feedback from expected inflation to money creation will occur, if the
government is financing a roughly fixed rate of real expenditure by money
creation".

Furthermore, Wallace(1981) proposed the following hypotheses based on
Modigliani and Miller theorem:

(ii) Monetary policy determines the composition of the government debt
portfolio.

(iii) Fiscal policy determines the path of government deficit and if
government does not change its fiscal behaviour, changing government debt
portfolio will not help change current path of inflation. This implies that
path of inflation is independent of government fiscal deficit provided that
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fiscal policy as represented by taxes and subsidies is held unchanged.

The aim of this study is to test these three hypotheses in the highly
inflationary environment of Turkey.

3. METHODOLOGY

Granger causality test will be employed to test the hypotheses put forward
in this study. Discussion about the robustness of the test and its econometric
foundation can be found in Geweke(1984) and Granger (1969)2.

Granger causality test is employed as a technique to discuss the significance
of the three hypotheses on which this study focuses. However, one of the
crucial points in this study is to determine the length of the lags in equations
characterizing Granger autoregressive process. To determine the length of the
lags, Akaike’s final prediction error (FPE) criterion will be used (Akaike,
1969). This procedure is applied by Hsiao (1981) and recently by Oskooee(1991).
According to this criteria, the lag length of a variable is determined within
its own autoregressive process by selecting minimum FPE where FPE is defined
by the following formula:

FPE(m)=[(T+m+1)/(T-m-1)] Q(m)/T ... (D

Here T stands for the number of observations, m for the number of
lag periods and Q for the sum of squared residuals. Holding chosen lag
length fixed FPEs again are calculated for n lags that belong to the second
variable. The formula of FPE in this case is

FPE(m,n)= [(T+m+n+1)/(T-m-n-1)] Q(m,n)/T ...
Parameters of the model are testable after estimation.
4. CAUSALITY MODEL

Estimating such finite lagged forms is criticized in the literature from
two standpoints. One of these is that such lagged forms result in losing degrees
of freedom and the other is the problem of multicollinearity due to autoregressive
forms. Solution to this problem is discussed in the literature under the topic
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of finite lag distribution. One of the solutions is proposed by Almon(1965)”.

Granger model can be generalized as a polynomial distributed lags as
in the following form:
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These are the reduced form equations and the unknown parameters are
the degrees of polynomials q and g, length of the lags m and n. Through
this analysis x and y will be defined as x = In(X/X(t-1)) and y = In(Y/Y(t-1)).
x represents the path of inflation measured by CPI index and y represents
the path of monetary aggregates such as M1, M2, M3, currency issued (CI),
reserve money (RM), monetary base (MB), total Turkish lira denominated
liabilities (TY) and total liabilities of the Central Bank (YY), composition
of government debt portfolio (CD), and the size of the debt (SD). Causality
relationships and feedbacks are investigated through these structures. Besides,
tests are employed to reveal the statistical relationship of the path of inflation
to the paths of monetary aggregates and government debt.

5. DATA AND MODEL ESTIMATION

The path of inflation is calculated from consumer price index announced
by the State Institute of Statistics. Monetary aggregates such as M1, M2,
M3 are those published in the Quarterly Bulletins of the Central Bank of
Turkey. These variables are available as monthly data for the period of 1980-90.
Variables such as CI, RM, MB, TY and YY are taken from the liabilities
of Central Bank’s balance sheets. These are monthly data and include the
1983-90 period.

Public sector in Turkey gives sizable deficits in its fiscal activities. In
order to analyze its economic impact, one should define public sector deficit
and its measurement. This definition is debatable in the literature. Most of
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the studies define public sector deficit as it comes from national income
account. The methodology of measuring public sector deficit is extensively
discussed by Blejer and Cheasty (1990). However, in this study public sector
deficit wili ve 1aken as domestic public debt to the financial sector. Accordingly,
public sector net financial debt stock is:

Debt = Bills + Bonds + Public sector borrowings from the Central Bank
- Central Bank assets of bills and bonds + Central Bank agricultural
credits - Public sector deposits at the Central Bank + Public sector
borrowings from deposit money banks - public sector deposits in
deposit money banks - Treasury cash holdings4.

This definition measures the net public sector debt to the financial sector
of Turkey. The data for government debt according to this definition are
calculated monthly for the period of 1983-90.

All time series are converted into logarithmic form of (Y/Y(-1)) where
Y stands for the original stock variable. After seasonal adjustment, diagnostic
check of autocorrelation functions confirmed the stability of these series. In
the estimation of the model to capture the proper lag length and the degree
of polynomial, each model equation was iterated for the lag lengths of 2-5
months, of 18-24 months and polynomial degree of 2,3. Optimum values
are selected so that they confirmed minimum FPE. The result of those iterations
are presented in Table 1.

Having formed specific lagged structures of the variables which minimized
FPE criteria, other regressions were calculated by adding the test variable
in the Granger causality models. Polynomial degree and the lag lengths were
selected such that they minimized the FPE criteria given in Eq. (2).

A trend variable is added to all regressions to remove trend in data.
Related statistics are presented in the following Tables 2-3. All regressions
are free from first order autocorrelations.

Part of the estimation results of the model are given in Tables 4
and 5. Tables 4 and 5 include only derived parameters of the significant
regressions and derived t statistics which is necessary to perform causality
test. Causality test is accomplished by testing significance of $21(B10,..,81M)
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Table 1: One Variable Polynomial Lags: Determination of Autoregressive

Structures
NUMBER POLYNO-
OF MIAL LAG MIN
VARIABLE OBS. DEGREE LENGTH FPE (M)
M1 120 2 2,3 0.003636
M2 120 2 2,3 0.000577
M3 120 2 2,3 0.000492
CI 90 3 34 0.003313
RM 90 2 2,3 0.001206
MB 90 2 2,3 0.001267
TY 90 3 3,4 0.001115
YY 90 2 2,3 0.000996
CD 90 2 2,3 0.002660
CPI 90 2 2,3 0.000253
SD 90 2 2,3 0.002660

CI :currency issued, RM : reserve money, MB : monetary base, TY : Turkish lira liabilities,
YY : total liabilities, CD : composition of government portfolio, CPI : consumer price index,

SD : size of the debt.

Table 2 : Minimum FPE Values, Polynomial Degree and Determination of
The Lag Length (Endogenous Variable: Price)

NUMBER OF
NUMBER SIGNIFICANT

PREDETERMINED OF PARAMETERS IN
VARIABLES OBS.  qm gn FPE r? M
MI(t-1),CPI(t-1) 120 23 23 0.000231 029 0
M2(t-1),CPI(t-1) 120 36 23 0.000202 035 2
M3(t-1),CPI(t-1) 120 23 23 0.000225 031 0
CI(t-1),CPI(t-1) 9 23 23 0.000258 022 0
RM(t-1),CPI(t-1) ) 23 23 0.000256 023 1
MB(t-1),CPI(t-1) 90 23 23 0.000254 024 2
TY(t-1),CPI-1) 90 23 23 0.000256 022 0
YY(t-1),CPI(t-1) 90 23 23 0.000264 021 0
CDt-1),CPI(t-1) 9% 34 23 0.000240 023 0
SD(t-1),CPI(t-1) 73 321 23 0.000234 028 0
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Table 3 : Minimum FPE Values, Polynomial Degree and Determination of
The Lag Length (Endogenous Variable : Monetary Aggregates)

NUMBER OF

NUMBER SIGNIFICANT
PREDETERMINED OF PARAMETERS IN
VARIABLES OBS qm gn FPE R? cpl
M1(t-1),CPI(t-1) 97 23 319 0.002741 022 1
M2(1-1),CPI(1-1) 97 23 3,19 0.000564 029 9
M3(1-1).CPI(1-1) 97 23 3,19 0.000505 032 9
CI(t-1).CPI(1-1) 90 33 224 0.003396 041 0
RM(t-1),CPI(t-1) % 23 224 0.001281 0.14 0
MB(t-1),CPI(t-1) 90 23 224 0.001373 0.06 0
TY(t-1).CPI(t-1) 9% 33 224 0.001215 0.04 0
YY(t-1),CPI(t-1) 90 23 224 0.001077 0.03 0
CD(1-1).CPI(t-1) 9% £ 2,24 0.002872 0.02 0
CD(1-1).CPI(t-1) 90 23 224 0.002819 0.11 0

and ¢12(a20,..,a2N) parameters. If both parameters are found significant, then
it is concluded that there is feedback according to Granger’s definition. A t-table
value of 2.00 is taken as a benchmark in judging t values of the parameter.

6. CAUSALITY BETWEEN MONETARY AGGREGATES AND
INFLATION
The regression results above reveal that no significant relationship exists
between the path of inflation and both the paths of TY and YY, against
our expectations. According to this result, these variables should not be
taken as decision or policy variables and constraining »~m would be meaningless.

Paths of M1 and M3 are endogeneous with respect to the path of
inflation. No feedback is observed in these aggregates. There is a statistically
meaningful feedback between the path of inflation and M2. This finding
leads us to accept the monetization hypothesis over M2 as proposed by
Sargent and Wallace.
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Table 4 : Causality Between Monetary Aggregates and Inflation

B10 B11 B12
CPI< =M1 -0.01478 -0.00638 -0.001450
(-0.57839) (-0.24053) (-0.06666)
@20 a2l a2
Ml< =CPI -36522 -25048 -0.15668
(-1.96093) (-2.01477) (-1.75974)
B1o B11 pi2 B13 B4
CPI< =M2 -0.15284 0.05859 0.10835 0.06190 -0.01529
(-2.63827) (1.30378) (2.49596) (1.83291) (-0.36517)
B1s
-0.05774
(-1.36479)
a3 a2 a2s 26 27
M2< =CPI 0.08376 0.12157 0.14599 0.15868 0.16126
(2.34583) (3:20751) (3.59035) (3.79178) (3.90144)
28 29 @2.10 Q211
115538 114266 12475 .10329
(3.90029) (3.71286) (327359) (2.62415)
1o B11 B12
CPl< =M3 007771 0.04307 0.06897
(-1.37771) (0.93540) (1.55318)
a2 a2 s Q26 27
M3< =CPI 0.08688 0.11878 0.13903 0.14905 0.15029
(2.54704) (3.24484) (3.51967) (3.65974) (3.7320)
a8 a29 @2.10 Q211
0.14416 0.13211 0.11555 0.09592
(3.75314) (3.61868) (3.25779) (2.67047)
B10 Bl1 B12
CPI<=Cl -0.05250 -0.02543 -0.00793

(-1.80344) (-0.828715) (-0.29827)
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20 a2l a22
CI< =CPI -0.83862 0.09006 036960
(-2.23542) (0.39387) (1.38920)

B10 Bl p12
CPI<=RM 0.00040 0.08126 0.08113
(0.00818) (1.88098) (2.02123)

a20 a2l a22
RM< =CPI 0.02716 0.20376 0.19468
(0.11825) (1.45269) (1.19558)
B10 B11 p12
CPI<=MB 0.00216 0.08249 0.08177
(0.04553) (2.05929) (2.16605)
20 a2l a22
MB< =CPI 0.05963 0.11975 0.09987
(0.24909) (0.81570) (0.59117)

The difference between M1 and M2 comes from time deposits. However,
in Turkey average maturity of time deposits is 3.5-4.0 months at present,
thus M2 is composed of highly liquid assets. In a highly inflationary
environment, these accounts are preferred as a hedge against inflation in
the short run since there are limited number of financial instruments that
command public confidence in the system. Time deposits are very sensitive
to the interest rate variations. Thus, M2 represent a highly liquid potential
purchasing power under suppressed interest rates.

A peculiarity of the banking practice in Turkey is worth-mentioning
here. It is the behaviour of the banks in an oligopolistic market with
a heavy debt burden of the government. The banks are obliged to hold
cash reserves in addition to the required reserves. The cash reserve ratio
is 35 % recently. The banks hold government bonds as cash reserve. The
government bonds are tax-free and pay approximately 85 % annualized
interest while the banks hold funds at 67.5 % overall cost of interest’.
It seems that the banks, besides hedging themselves against inflation, make
a marginal profit in this trade without having any risk®. Even though
marginal attractiveness exists, the banks are reluctant to accommodate to
consistently increasing government demands for new debt, since the latter
represents no real transfer in the long run except further inflated interest
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Table Sa : Minimum FPE Values, Polynomial Degree and Determination of

The Lag Length

NUMBER NUMBER OF
PREDETERMINED OF SIGNIFICANT
VARIABLES OBS. q,m gn FPE R2 PARAMETERS IN
(ENDOGENOUS VARIABLE: COMPOSITION OF DEBT PORTFOLIO)
M2(t-1),CD(t-1) 90 2,4 23 0.002506 0.13 2
CI(t-1),CD(t-1) 90 24 23 .0.002594 0.10 1
MB(t-1),CD(t-1) 90 34 23 0.002550 0.11 1
(ENDOGENOUS VARIABLE: MONETARY AGGREGATES)
M2(t-1),CD(t-1) 90 2,3 23 0.000540 0.16 0
CI(t-1),CD(t-1) 90 34 34 0.003217 0.41 0
MB(t-1),CD(t-1) 90 23 23 0.001267 0.09 0

Table 5b : Causality Links Between Monetary Aggregates and The
Composition of Government Portfolio

p10 B11 p12
M2<=CD -0.01120 -0.05980 -0.00810
(-0.21812) (-1.17594) (-0.17023)
20 a21 a22 a23
CD<=M2 033333 0.46881 0.50328 0.43674
(1.26335) (2.12440) (2.20891) (1.60271)
B10 p11 p12 p13
Cl<=CD -0.00174 0.09320 -0.00977 -0.23064
(-0.014210) (0.76018) (-0.08264) (-1.96386)
20 a2l a22 a23
CD<=CI 0.11986 0.07089 0.09422 0.18986
(1.27207) (0.69727) (0.91564) (2.00971)
B10 pl11 p12
MB< =CD 0.03608 0.12205 -0.06320
(0.47503) (1.60723) (-0.85121)
20 a21 22 a3
CD<=MB 0.11221 -0.11718 -0.17427 034115
(0.71270) (-0.73749) (-1.06815) (2.13261)
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. . . . . 7
rate or higher reserve requirement imposed on the financial system’.

This behaviour leads to an increase in the reserves of the financial
system due to domestic debt service of the government. In order to drain
some of the reserves and to reduce the pressure of reserves on the economy,
the Central Bank uses open market operations, an instrument introduced
quite recently. However, the Central Bank excessively used this instrument
for a permanent drain of reserves. In fact, as of January 10, 1992, liability
of this account has reached a volume about 25 % of CI.

The question is how long the Central Bank actively resists to the
demand of the money markets for reserves under exchange rate control®.
The past experience shows that the Central Bank has assumed a passive
role in the economy especially under persistent debt pressure of the government.
Thus, it is not expected that the Central Bank will realize its implicn
exch...5< rate control targets while resisting reserve demands of the system.

Among the Central Bank liabilities, the path of RM and the path
of MB are exogenous to the path of inflation. Therefore, targeting and
constraining those liabilities positively affect the path of inflation, assuming
that credibility of the government exists, government is able to take efficient
decisions with regard to taxes and subsidies and economy does not experience
an unmanageable trade gap.

Another interesting result is related to CI. This item is found to be
endogenous to the path of prices. This implies that increasing inflation
stimulates strong transactions demand for money. However, the policy of
the Central Bank during the 1988-91 period was to constrain CI to cope
with inflation or to impose its implicit exchange rate targets. However,
such a policy brought higher interest burden to the economy without altering
the path of inflation. The Central Bank should have fed currency that
was demanded to maintain current transactions by abolishing impiicii exchange
rate targeting. Since the economy realized its daily transactions with interest-
bearing short-term claims, today’s inflation stimulated by the amount at
least equal to short term interest rate while the economy obtained the
needed liquidity later. It should be known that leaning against this process






