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Abstract

In this work, we attempt to investigate and compare empirically the role played by different monetary policy
transmission mechanism channels in transmitting the impulse of the case of Tunisia. The objective in this paper is to
study the transmission of monetary policy transmission channels within a structural vector auto regression and a
structural vector error correction model. From the impulse response functions and variance decompositions of
forecast errors, we tried, firstly, to identify the possible transmission channels, Secondly, we have already studied in
this work, the supply shock expressed by the gross domestic product deflator, the monetary shocks by the money
market rate, the nominal exchange rate and the shocks to real balances on a sample from 1967 until 2005 for the case
of Tunisia. The results state that this transmission is relatively credible for the two main real balances and is less
sensitive to local and global events. In fact, this predicts, the change impact in the money supply on real indicators
and the transmission channels of monetary policy.
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1. Introduction

The interest rate channel’s considered as the main
mechanism for the monetary policy’s transmission in
the Keynesian model IS-LM. Thus, an expansionary
monetary policy decreases the real interest rate and
leads to a reduction in the real interest rate which
boosts the investment and increase consequently the
product. The nominal interest rate’s variation in the
short-run drives to the variation of the real interest rate
both in the short and the long-run, this fact is explained
by prices rigidity. Based on recent studies, Taylor
(1995) showed how considerable is the effect of the
interest rates on consumption and investment spending.
However, this work has been criticized by Fenton and
Murchison (2006) who underlined the failure of
numerous empirical studies to demonstrate the
significance of the interest rate’s impact on the real
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activity. Moreover these authors favor another
transmission mechanism which is the credit channel.

2. Literature Review

Hakkio (1992) led a systematic statistical analysis
of the effects of financial variables on the real activity.
The rate of funds in a predictive power on the real
variables which exceeds (overtakes) that of the
monetary aggregates M1 or M2. For them, the
variations of this rate indicate the inflections of the
monetary policy. The rate of funds is not only an
indicator of the future real activity, but also that present
according to the theorists of the Real Business Cycle. It
is also an indicator of the tensions on the monetary
policy. To make sure of it, in the first place, the authors
test the reaction function, showing that the rate of
funds is handled well by the authorities in answer to
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the variations of the unemployment and the inflation.
Secondly, they showed that this rate is little sensitive at
the request of banking reserves, what lets think that his
variations result from policies deliberated on the
central bank.

Peersman and Smets (2003) made a multivariated
analysis, using the VAR model interest rate, money
supply, price, production manufacturer, exchange rate
and price of raw materials for five big countries of the
OECD (the United States, Japan, Germany, France and
the United Kingdom). By calculating the answer of
these variables to the innovations, he (it) showed that
the shocks of the interest rate and the shocks on the
currency (change) have well an influence on the
activity, what would tend to confirm the model 1S-LM
with regard to theories of the real cycle.

Kashyap et al. (1992) analyzed empirically the
channel (canal) of the credit for the case of the United
States. They defined a called variable MIX equals to
the sum of banks credits and some commercial papers.
These authors verified that this relationship decreases
in case of monetary contraction that is the bank credit
is lower than the broadcast of the monetary paper.
There is no neutrality of external financing for
companies. The ratio MIX is used in the equation of
investment of companies. So, the increase of credit
engenders a decrease of the investment and the impact
of the monetary policy is discerned by variables
dummy in monetary contraction. These dummy
variables were the object of the study of Romer and
Romer (1989) for the case of France. Barran et al.
(1997) used monthly data going of January, 1975 until
September, 1992. These data are collected with YEWS
and with the IMF (International Monetary Fund). The
authors concluded that all the wvariables of the
benchmark model are integrated by order one from the
test of Phillips and Flight of steps (1988). Barran et al.
(1997) verified that these variables are cointegrated at
the threshold of the risk of 1 % for five countries. The
estimation of the model VECM by the technique of the
maximum of credibility is necessary for these authors
to determine the cointegration relations between these
variables in level. The authors fixed an optimal humber
of lags equal to twelve, following Sims (1988).

Barran et al. (1997) used impulsive functions to
detect various shocks of standard deviations on
residues. The authors fixed a horizon of 36 months
contrary to Sims (1998) who held 48 months.
According to these authors, the increase of the horizon
engenders an extension of the reliable intervals for the
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impulsive response and a decrease of the reliability of
the results of the answers. So, the authors adopted
reliable intervals normalized by standard deviations.

We can explain the emergence of the current of
the real cycle during the eighties by the relative failure
of the neo-classic in the interpretation of the economic
cycle. The neo-classic economists then tried to explain
the economic cycle as a purely real phenomenon.
Indeed, the current of the real cycle shows that a neo-
classic growth model reproduces cyclic properties
close to the reality to leave only technological hazards.
So, the currency would have no influence on the
exchange rate even in the short-run. Furthermore,
Sims (1980) does not obtain the result according to
which the currency causes in the sense of Granger
(1969) the exchange rate within the framework of an
autoregressive vectorial model integrating the nominal
interest rate, what counters the results of the first
works. A leave the article of Sims, the works within the
framework of the methodology the VAR are going to
follow one another to try to confirm or to counter a
monetary explanation of the economic fluctuations
(Blanchard and Quah, on 1989).

3. Empirical evidence

We obtain our data from the Central Bank of
Tunisia and the International Monetary Fund IMF for
the period 1960 to 2013. Variables are: both monetary
aggregates M1 and M2, deflated gross domestic
product (GDPD), nominal exchange rate (NER) and
the money market rate (MMR). The transmission of the
monetary policy can be studied from both endogenous
variables which are: both real cash in hand ((m1r=M1/
CPI) and (m2r=M2 / CPI)) and explanatory variables
which are: the deflated gross domestic product, the
nominal exchange rate and the money market rate.

To study, the transmission of the monetary policy
in Tunisia we estimate both real cash in hand.
Traditionally, the demand for money (M1 and M2) is
supposed to depend on the volume of transactions,
represented by the logarithm of the deflated GDP
(GROSS DOMESTIC PRODUCT), the cost of
opportunity of detention of M1 and M2. Empirically,
the link between the speed of circulation and the cost
of opportunity appears very clear throughout the
seventies and eighty, and degrades only from 1989.
Most of the studies led to the developing countries
were based on this type of specification to plan the
evolution of the monetary aggregate; Small and Porter
(1989), Mehra (1991-1992), Feinman and Porter
(1992) and, more recently, Duca (1995).

M, :( M, ) = A(PIBD, )" exp(TCN, )* exp(TMM, )* exp(&,) Vh=12
t

IPC
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From the Ambler test and Mackinnon hypothesis
(1985) and detect the dates of structural changes, we
should linearize our theoretical model:

Lm,, =a+ B,LGDPD, + S,NER, + S,MMR, + ¢,
a =Log(A)

@ :indicates the precautionary motive.
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Non explanatory variables have been illustrated in

the error term . First, we test variables stationarity
using the unit-root test of Perron (1997) which the
results are presented in Tablel.

Table 1: Perron Test *

T-Statistics Ruptures Dates Critic Values Lags number
Lmlr -3.98371 1979 -5,59 2
Lm2r -4, 33363 1979 -5,59 2
LGDPD -3.46500 1972 -5,59 2
MMR -5.22951 1988 -5,59 3
NER -3.66734 1977 -5,59 3

* Model with constant change and the slope, We used RATS; source: Estima.

The hypothesis HO, of the presence of unit
root, is accepted at the level of 5 % for these
various variables, which describe the policy of the
monetary transmission. But, the optimal number
of lags differs for these variables. The stationarity
around a constant and around a trend is rejected.
These results of conventional tests were not thus
biased by a bad specification of the determinist
component. The outcomes seem to confirm our
intuition. Variables are still in first difference
around a trend or around a constant with the
existence of a break in the trend. Finally, we can
judge that these variables are integrated by order
one.

We can study the transmission of the monetary
policy expressed by both real cash in hand by the

models the VAR, which are ALy AGDPD,AMMR
and ANER The differences of the logarithm of the
cash in hand of real transaction or the cash in hand
of monetary savings and real transaction, the
logarithm of the GDPD, the rate of money market
and the nominal exchange rate. The long-term and
short-term matrix of transaction of the policy
appears as follows (* |Indicates shocks
significativity at the level of 5%) :

Eim, 0,095* 0 0 0 Eim,

AX. =C €LeoPDt | _ -0,197  0,201* 0 0 €\ copDt
S -0,059 0,0665* 0,072* 0 Eunr
Enn -0,002 -0,001 -0,001 0,008* | &

0,047* 0,038* 001 001 &,
Ax. — .| Gwooroc [_| ~0.087* 0,048% -0,011 -0,011 | &icomey
SR . -0,035 0,022 0,075* -0,011| &ur
Enn -0,002 0,001 -0,001 0,007*\ &y

Elm,



N. Mgadmi & Z. Chrigui, 2015

So, the contemporary and long-term matrix
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transaction written below:

of the monetary savings demand and real
Em,, 0,098* 0 0 0 Em,,
€ .coPDy -0,06 0,275* 0 0 €\ copot
AX 2t = CLT = * *

EMMR -0,027 0,086* 0,075 0 EMMR

ENER -0,002 0,0004 -0,002 0,008*)\ &y
Eim,, 0,065* 0,028 0,002 0,018 Elm,,

£ eoPDY -0,014 0,059* -0,011 -0,01 | & cpppy

AXy =Cer *

EVMMR -0,018 0,035 0,077 -0,01 EVMR
ENER -0,002 0,002 -0,001 0,0073* \ &ner

The estimation of the contemporary and
long-term matrix by the procedure of Blanchard
and Quah (1989), shows that the diagonal shocks
are significant for the demands of real transaction
and monetary savings and real transaction. On the
other hand, the shocks of offer have a negative
and not significant effect on both real cash in
hand. This impact turns out contradictory with the
monetarist theory where the increase of the gross
internal production engenders an increase in the
demand of the real cash in hand, according to
Friedman (1956). We should analyze the

monetary policy by four channels of transmission
using the impulsive reactions functions and the
decompositions of the anticipated variances of the
shocks.

3.1 The credit channel

Using the reactions functions, we can
identify the short-term impact of the shocks of
monetary demands on the other variables.
Graphics below represent the impulsive response
functions to the shocks of the residues on three
variables:
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Figurel: ALGDPD response to
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Figure 2: ANER response to
impulsional shock of ALmi1r

Figure 3: AMMR response to
impulsional shock of ALmir
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Impulsional shock of ALmir
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Figure 4: A
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3.2 Money market

We make use of the reactions functions of
the interest rate residues for identifying the impact
of the shocks of the rate of the money market on:

rate channel

impulsional shock of ALmir
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the deflated

Figure 6: A MMR response to
impulsional shocks of A Lm2r

gross domestic product and the

exchange rate, graphics below show the impulse

responses to the shocks of the interest rate,
concerning both real cash in hand Lmlr and
Lma2r, national wealth and nominal exchange rate.

the logarithm of the real cash in hand, the log of
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Within the structural VAR, the impact of the
interest rate on the rest of variables is negligible. This
effect is explained by the abstraction between the real
and monetary spheres, because this rate balances the
offer and the demand for money and not the rate of
savings. These graphs are in accordance with the

Figure 11: ALGDPD response to
impulsional shocks of A MMR

Figure 12: ANER response to
impulsional shocks of A NMR

monetarist postulate where the national wealth came
true independently of the monetary sphere. So, graphs
below decompositions of the variance of the shocks of
the monetary interest rate, allows us to supply an idea
on the parts of these decompositions on both real cash
in hand, national wealth and nominal exchange rate.

Table 2: Error variance decomposition for the interest rate

periodes | ALmlr | ALGDPD | AMMR | ANER | ALm2r | ALGDPD | AMMR | ANER
1 0.09 0.02 0.88 0.01 0.06 0.07 0.86 0.01
10 0.09 0.04 0.85 0.02 0.06 0.07 0.85 0.02
20 0.09 0.04 0.85 0.02 0.06 0.07 0.85 0.02

The residues variance decomposition of the
interest rate on the rest of variables is very low. This
decomposition is in accordance with the Friedman’s
theory thought where the monetary sphere has no
influence on the national wealth in the long term. This
thought of Friedman also asserts the neutrality, in the
long term, of the change. Since, the balance rate of

money market does not modify the production and
even the exchange rate because of the exports of
Tunisia, in this case, which are inelastic with compared
to the exchange rate. This decomposition whether it is
for the demand of transaction or monetary savings and
real transaction represents itself as follows:
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Figure 1: Anticipated variances decomposition

of A MMR on variables

The graphics above show that the shocks of
the monetary interest rate can improve both real
cash in hand and especially cash in hand of
transaction in the future. This observation is in
accordance with the inter-temporal choice theory;
the increase of the interest rate favors the savings
to the detriment of the consumption. The
accumulation of these savings revitalizes the
production and the consumption. For that purpose,
the increase of the interest rate increases the cash
in hand of real transaction and also the savings,
because equity prices or bonds fall and the
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Figure 2: Anticipated variance decomposition

of A MMR on variables

speculators anticipate a rise in prices of these
shares in the future.

3.3 The Gross Domestic Product Channel

We are making use of the responses
functions and the decompositions of the variance
to identify the impact of the shocks of supply on
both real cash in hand, interest rate and nominal
exchange rate. For that purpose, graphics below
describe the reaction functions within the
structural VAR:
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The supply shock engenders, in the short
term, an increase of the exchange which becomes
weak by the time. Thus, this shock is neutral
towards the monetary interest rate and both real

Figure 19: ANER response to
impulsional shocks of ALGDPD

Figure 20: A MMR response to
impulsional shocks of A LGDPD

cash in hand. We can anticipate from these
reaction functions that the future contributions of
those shocks besides variables are very low.

Table 3: Previsions errors variance decomposition of the supply shock

veriods | ALMLF ALGDPD | AMMR | ANER ALM2r ALGDPD | AMMR | ANER
035 059 003 0.03
1 0.05 0.89 0.03 0.03
046 052 0.01 0.02
10 0.05 0.93 0.01 0.02
046 052 0.01 0.02
20 0.05 0.93 0.01 0.02
Using those tables we can conclude that the influences positively the demand of real

money in this context is neutral and exercises only
intermediary role of exchange. The concept of
money neutrality is of classic and neo-classic
origin. So, Friedman postulates that the money is
idle long-term even if it exercises an effect current
assets. The money neutrality is due to the adaptive
anticipation of Friedman. Besides, we can assert
this neutrality by the weak part of the shock of
offer on the cash of transaction. This shock

transaction. So, the impact of the shock of supply
is unimportant for both rates. The weak variance
of the supply shock contribution of the variance in
the other variables is essentially explained by the
strong dichotomy of the Tunisian economy. We
can identify the part of every variable in the
variance of the supply shock anticipated from
these following two graphics
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Both graphics are showing the high part of both
real cash in hand and especially cash in hand of real
transaction in the supply shock. However, in
comparison with the monetarist theory where the
production shock engenders an increase of the real cash
in hand, the graphics show that the future responses of
these shocks on both rates remain modest.

3.4 The nominal exchange rate channel

In a Mundelle-Fluming model, the nominal
exchange rate has a positive impact on the economic
growth. This impact is beneficial especially when, this
rate will increase in an uncertain exchange regime. The
increase of the exchange rate causes a depreciation of

the national money compared to currencies. We attend
a competitiveness of the prices taken advantage by
Tunisia. This competitiveness leads towards an
increase of the exports and the production. So, the
weakness of the interest rate encourages the foreign
investment and thus to increase the national demands
for money. On the other hand, the real cash in hand
decrease, because the increase in consumer price index
engenders an increase of the inflation rate. The unique
inconvenience of Mundelle-Fluming model is that this
depreciation engenders a rise in prices of the imports.
In this context, we shall use the functions (offices) of
the reactions and the decompositions of the variance of
forecasts of the shock of the nominal exchange rate to
validate the determinist effect of this shock within the



N. Mgadmi & Z. Chrigui, 2015

structural VAR and later, we shall identify this long-
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term shock within a structural VECM.
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The figures above show that the shock of the
exchange rate pulls engenders an increase of demands
for money. To avoid the inflation, the central bank
intervenes to buy the national currency and inject the
currencies. This intervention stabilizes both real cash in
hand always, in the short term. On the other hand, the
answers of the national wealth and the monetary
interest rate to the impulses of this shock are very
weak. Generally, the impact of the exchange rate on the
other variables remains very weak. This can be
explained by the total not flexibility of the exchange
rate, increased by the punctual intervention of the
Central Bank of Tunisia in the exchange market.

Figure 27: ALGDPD response to
impulsional shocks of ANER

Figure 28: AMMR response to
impulsional shocks of ANER

4. Conclusion

We were interested in this work in the study of the
transmission of the monetary policy in Tunisia during
period 1960-2013. We concentrated at first on the
fundamental monetarist hypothesis, the constancy of
the money demand, which allowed us to clear the
importance of this stability in the achievement of the
intermediate objectives of the monetary policy. This
stability allows facilitating the transmission of the
monetary policy through the channels of transmission
namely: the channel of the interest rate, the channel of
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the deflated gross domestic product, the channel of the
exchange rate and the channel of the real cash in hand.

Based to these econometric results, we can
conclude that the monetary policy transmission in
Tunisia is relatively credible for two main cash in hand
and that it is less sensitive to events. This makes a
crucial way of information during the driving of a
monetary policy, allows planning the impact of a

e  domestic product, the monetary shocks by the
money market rate or by the nominal exchange rate and
finally, the shocks of the real cash in hand. The
identification of the shocks susceptible to have a
permanent effect at money demand which leads us to
make the following results: Using the error variance
decomposition, we can notice that the demand of the
real cash in hand of transaction and monetary savings
and transaction are quasi-endogenous compared with
the other variables. The demand of cash in hand of
monetary savings and real transaction is explained in
the long term by the gross domestic product, the
exchange rate and the money market rate. Although,
the demand of cash in hand of real transaction is
explained in the short term by the gross internal wealth,
the money market rate and the nominal exchange rate.
Besides, the exchange rate is explained in the short
term by the gross internal production and the nominal
and long-term exchange rate by the logarithm of cash
in hand of monetary savings and real transaction.

e  Using the response functions, we can notice
that the shocks of both cash in hand have positive and
significant responses on the gross domestic product and
the exchange rate. These shocks affect negatively the
money market rate. Besides, the money market rate has
negative and significant effects on both cash in hand
and gross domestic product. On the other hand, this
shock influenced positively the nominal exchange rate.
Besides, the shock of the exchange rate has negative
responses on the money market rate, the gross domestic
product and both real cash in hand. Finally, the shock
produced on the gross domestic income has positive
and significant responses on these variables except, the
exchange rat.
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