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Abstract

Research purpose. The purpose of this paper is to examine the efficiency of the transmission mechanism
of the monetary policy in a banking system with excess liquidity. More specifically, it aims to examine how
the interest rates of the central bank bills and inflation rate affect total lending and the overall economic
activity in the country. For this purpose, the analysis is based on the case of the Republic of North
Macedonia, whose banking system has exhibited excess liquidity in the past decade.

Design / Methodology / Approach. The paper is based on two different VECM models, analyzing the
impact of the central bank bills interest rates and the inflation rate, on lending and real GDP in the Republic
of North Macedonia, for the period 2000 — 2019. The analysis also encompasses unit root tests for the
variables of interest in order to determine their order of integration and choose appropriate statistical
methods. The short-run causality is assessed using the Granger causality test, whereas the existence of the
potential long-run relationship is examined using the Johansen cointegration test. In addition, in order to
determine the magnitude of the mutual relationship, variance decomposition is employed in both estimated
models. Moreover, the stability of the models when exposed to external shocks is observed through their
impulse response functions.

Findings. Conducted analysis shows the negative long-term impact of the central bank bills interest rates
on lending and real GDP in North Macedonia. However, no statistically significant impact in this regard is
found in the short run. Opposingly, the inflation rate negatively affects lending and real GDP in North
Macedonia in the short run, whereas, in the long run, it does not have a statistically significant impact.

Originality / Value / Practical implications. Unlike many other studies in this area, this paper provides
practical guidance for the monetary authorities in countries with excess liquidity in the banking system.
Namely, its findings imply that central banks should reduce the interbank rate when faced with crises that
cause liquidity disparities between banks. Failure to reduce interest rates during the crisis disrupts financial
stability, which causes banks to withhold investing their liquid assets in the real economy.
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Introduction

When the monetary policy is focused on maintaining Denar exchange rate stability, interest rates
and money supply are dependent categories determined by the achievement of the intermediary
objective. The research on the movement of interest rates on the central bank bills in North
Macedonia during the Great Economic Crisis of 2008 and the economic recovery shows high-
interest rates on central bank bills. The monetary policy in the Republic of North Macedonia
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(RNM) during and after the Great Economic Crisis was tight, with high-interest rates of central
bank’s bills (CB bills). In this regard, maybe we should consider harmonization of the monetary
policy and reduction of external influences.

Interest rates of the CB bills are fundamental monetary policy indicators, in general as well as in
North Macedonia specifically, especially in the post-crisis period. Namely, when the national
economy was struggling to get out of the recession, high interest rates of CB bills, as passive
interest rates, were tempting for investment by commercial banks in the country. Instead of
pursuing an expansionary monetary policy, the National Bank of the Republic of North
Macedonia (NBRNM) contributed to the withdrawal of excess liquidity of the commercial banks
but did not direct it towards investing in the real economy. The National Bank, through its interest
rate policy, sends monetary signals to commercial banks and thus, tends to influence their lending
and deposit interest rates. Implementing such monetary strategy in conditions of a structural
surplus of liquidity made be CB bills auction the main instrument of the monetary policy (an
instrument used to withdraw instead to create liquidity in the banking system). Therefore, the
interest rate achieved at the CB bills auctions is regarded as the key interest rate of the National
Bank. According to Freixas, et al. (2011), central banks should reduce the interbank rate when
faced with crises that cause liquidity disparities between banks. They also note that the failure to
reduce interest rates during the crisis disrupts financial stability, which causes banks to withhold
investing their liquid assets in the real economy.

The primary objective of the monetary policy in the RNM is to maintain price stability. NBRNM
also supports the economic policy and the financial stability of the country, but without
jeopardizing the accomplishment of its primary objective. For achieving its ultimate objective,
NBRNM establishes an intermediary objective of the monetary policy. Since 1995 intermediary
objective of the monetary policy has been the maintenance of the exchange rate stability (targeting
the nominal exchange rate of the Denar against the Euro (prior 2002 against the Deutsche Mark)).
Given that banks consider CB bills as an alternative instrument for placing their funds, the issue
of the efficiency of the monetary policy transmission mechanism is particularly interesting for
analysis.

The research subject measures the short-term and long-term effects of CB bills interest rates and
inflation rate on total lending and real GDP in North Macedonia from 2000 to 2019. In this regard,
it is assumed that CB bills interest rates, as well as the inflation rate, negatively affect total lending
and real GDP, both in the short run and in the long run.

Literature review

According to the empirical analysis, there are different approaches to the analysis of financial
activity and economic growth, i.e., the effects of CB bills interest rates and inflation on credit
activity and economic growth. Schumpeter's (2017) development theory explains that bank loans
play a crucial role in economic growth. They are defined as the aggregate equivalent of funds
provided by commercial banks for the needs of individuals, business organizations, and
governments' requirements. Credit, therefore, plays an essential role in the economic development
of a country.

Levine (2004) reviewed theoretical and empirical work on the relationship between financial
development and economic growth. He illuminates many of the channels through which the
emergence of financial instruments, markets, and institutions affect - and are affected by -
economic development. Central to the debates is whether an economic activity can explain the
growth of the financial sector or the development of the financial sector drives economic growth
(Chandrashekar, et al., 2018). According to Karimo et al. (2017), the causal relationship between
financial development and economic growth depends on the stage of economic development.
Namely, they argue that in the early stages, the development of financial services positively
affects economic growth through the creation of new financial services and opportunities, both
for savers and investors. In other words, the demand-leading view dominates, alongside financial
and economic development, while the supply-leading view is becoming less important. In
addition, Levine (2004), through various studies and analogies, shows a strong positive
relationship between the functioning of the financial system and long-term economic growth.
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On the other hand, economic growth, as well as the overall macroeconomic stability, also affect
the financial sector in the country and its development. With respect to the influence of price
stability on financial development, Ehigiamusoe et al. (2019) provide evidence that inflation
negatively affects financial development in countries with high and medium inflation.
Furthermore, Shijaku et al. (2013), using the VECM model based on supply and demand
indicators for the case of Albania in the period 2001 — 2011, show that economic growth positively
affects lending. In any case, the discussion in this regard only emphasizes the importance of the
relationship between economic growth and financial development and its relevance for the overall
economic development of the country.

One of the most crucial topics in monetary policy research is whether to focus on nominal or real
terms (Barnett & Su, 2019). The conclusion of classical economists is that nominal income is
determined by the movement of money supply and relies on the assumption that the speed PY /
M can be treated as reasonably constant (Bambujijumugisha, 2016). Irving Fisher developed the
theory of the amount of money for transactions such as MV = PY, where M is the currency and
other forms of money in circulation (M1, M2, M3), i.e. M is defined as the amount of money, V
is the velocity of money, P represents the price level and Y is the actual output, where the velocity
of money (V) is fixed in this model, and it is stated that the nominal GDP (PY) is affected by any
change in the money supply (Sultana, 2018). On the other hand, while “Monetarists” believe that
monetary policy affects prices, but not real GDP, Keynesians argue that changes in the money
supply led to changes in the real output and prices (Chaitipa et al., 2015).

There is a number of courses of action in which monetary policy gets transmitted to the real
economy. The monetary transmission mechanism describes how policy-induced changes in the
nominal money stock or the short-term nominal interest rate impact real variables such as
aggregate output (Ireland, 2006). The central bank may have a more significant set of goals than
just its primary goal of stabilizing inflation and stabilizing output (Capie & Wood, 2016). Its
primary function as a liquidity management instrument is to sell short-term securities by the
central bank, whereby the interest rate is the basic interest rate that determines the monetary
policy. According to Gonpot et al. (2010), higher interest rates make domestic assets more
attractive than investments in other currencies and contribute to higher domestic currency
demand.

On the other hand, lower domestic interest rates will cause cheaper domestic goods than foreign
ones and an increase in net exports. However, lending is not only related to the CB bills interest
rates but also to commercial banks’ net worth, the risk level, level of the existing asset portfolio
and regulatory constraints (Greenwald and Stiglitz, 2003). Nyawata (2013) discusses the
challenging question of whether central banks should use central bank accounts to drain excess
liquidity in the banking system. He notes that CB bills are the first best option because they have
positive externalities in the financial sector and the rest of the economy. The three main pillars
are operational independence of central banks, market development, and strengthening the
transmission of impulses to monetary policy.

Monetary policy actions do not affect every country in the world equally. Willems's (2018), using
VAR panel analysis for 162 countries for the period 1970-2017, shows that developing countries
have greater price flexibility (monetary neutrality), while advanced economies show more
significant price stickiness signs. According to his study, raising interest rates by 100 basis points
in developed economies is associated with a reduction of real GDP by 0.5% against a 0.3%
reduction in developing countries.

According to Olofinlade et al. (2020), monetary policy rate and inflation rate in Nigeria have
insignificant influence on bank lending in the country. In addition, these two variables have a
negative but also insignificant impact on the economic performance of the country, as well. Given
the findings, the authors suggest facilitating regulatory and supervisory frameworks to secure a
strong financial sector for efficient intermediation.

Similarly, Amidu (2006) also provide evidence that the central bank's prime rate and inflation rate
have a negative but statistically insignificant impact on banks' lending for the case of Ghana for
the period 1998-2004. He argues that economic activity in the country, as well as changes in the
money supply, significantly affect banks' lending behavior. In another study for the case of Ghana,
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but for a more recent period (2002-2014), Akosah's (2015) examines the effectiveness of Ghana's
monetary policy transmission, highlighting the prominent role of central bank bills in the
Ghanaian interest rate transmission channel. The study concludes that short-term inflation has a
more significant impact than the foreign exchange shock, while on the other hand, medium and
long-term interest rate shocks mainly cause inflation.

The subject of the effectiveness of the monetary transition mechanism in countries with excess
liquidity in the banking system (specifically North Macedonia) is also the main focus of interest
for several North Macedonian researchers. Namely, Jovanovic et al. (2015) examine the real
effects of several monetary policy instruments, whereby they primarily find that the interest rate
channel does not have a strongly emphasized effect in North Macedonia. More specifically, they
argue that economic activity in the country can be affected through the reserve requirement and
offered amount of CB bills, which would have a diverse impact given the excess liquidity in the
banking sector in North Macedonia. Similarly, Kabashi & Suleva (2016) provide evidence of
fairly limited effects of the monetary policy in North Macedonia on lending activity. Namely,
they argue that landing rates are affected more than the loan volumes, which might be a relevant
finding for the overall economic activity in the country.

Regarding the interest rate pass-through, Gigineishvili's (2011) finds that excess liquidity in the
banking sector has an adverse impact, while the inflation rate positively affects it. These findings
are based on a cross-sectional analysis covering low income, emerging and developed countries
from all regions.

In line with the theoretical and empirical literature, the purpose of this paper is to examine the
efficiency of the transmission mechanism of the monetary policy in the RNM as an example of a
country with excess liquidity in the banking system. More specifically, the focus is on the impact
that CB bills interest rates and the inflation rate have on total lending and the overall economic
activity in the country.

Methodology

This research used quarterly data from the databases of the World Bank (WB) and the National
Bank of the Republic of North Macedonia (NBRNM) for the period from 2000 to 2019.
Originally, real GDP (in North Macedonian Denars) and inflation rate (in percentages, calculated
based on the consumer price index) were taken from the WB database on an annual basis.
Afterwards, GDP was transformed quarterly by breaking down annual data into average quarterly
data. Quarterly inflation data is obtained by converting the frequency in the statistical software
EViews using the cubic method, as used in most scientific papers, due to its integration of the
polynomial function. CB bills interest rates were taken from the NBRNM database on a monthly
basis, whereby they were also quarterly transformed by averaging them for the corresponding
quarter. Similarly, total lending was also taken from the NBRNM database and transformed
quarterly, only here instead of average; it was summarized on a quarterly level since it is expressed
in absolute amounts (North Macedonian Denar) rather than in percentages.

Regarding the variable selection, it is important to emphasize in this point that CB bills, as used
in the analysis, is not the same as treasury bills. Namely, the treasury bills are an instrument of
the fiscal policy of the country, namely the Ministry of Finance, whereas, on the other hand, CB
bills are an instrument of the monetary policy in the RNM. Therefore, these two are different
instruments, that in a way, serve the same goal. However, the focus in this paper is on the CB
bills interest rates.

In line with the empirical literature in this area (Calza et al., 2001), the research was founded on
two econometric models based on the vector error correction mechanism (VECM) model
approach. In the first model (VECM _1), the natural logarithm of the total lending (LCREDIT) is
taken as a dependent variable, whereby independent variables are CB bills interest rates (INT_R)
and inflation rate (INFL). In the second model (VECM_2), the dependent variable is the real
GDP, also in the natural logarithm (LRGDP), whereas the independent variables are the same as
in the previous model. For estimation of the model coefficients, as well as for the analysis in
general, EViews 10 statistical software was used.
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Given the obvious seasonality in the data, all the variables were seasonally adjusted using the
Census X12 method (additive approach). Also, in order to determine the level of integration of
the variables, the Augmented Dickey-Fuller unit root test was employed, whereby the lag length
was determined automatically, based on the Schwartz information criterion. Obtained results
(Table 1) indicate that all the variables were non-stationary at level or integrated of 1st order.

Table 1. Augmented Dickey-Fuller test (p-values) (Source: Authors’ calculations)

Variable Included in the test equation level 1st diff. . Order Qf
integration

Intercept 0.9715 0.0000

LRGDP Trend and intercept 0.6834 0.0000 1(1)
None 1.0000 0.0010
Intercept 0.6536 0.0389

LCREDIT Trend and intercept 0.8983 0.1079 1(2)
None 0.9894 0.0382
Intercept 0.2891 0.0028

INT_R Trend and intercept 0.0230 0.0104 1(2)
None 0.0035 0.0005
Intercept 0.1655 0.0013

INFL Trend and intercept 0.2461 0.0088 1(2)
None 0.2368 0.0001

As for the lag length in the estimated VECM models, based on the Akaike information criterion,
the optimal lag length for the models (p) was 3. Given this optimal number of lags, the Johansen
test indicated the presence of long term cointegration between the variables in both models, at
0.05 significance level, assuming intercept and no trend in the cointegration equation.
Consequently, the theoretical VECM model was defined as follows:

3 3

AY; = By + ay(Y; — 8§;INT_R,_y — 8,INFL,_y — &) + By Z AY;,_, + Bap Z AINT R,_,
p=1 p=1

)

3
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WhereY; represents LCREDIT and LRGDP in VECM_1 and VECM_2 models respectively; a;is
the cointegrating coefficient, which is assumed to be statistically significant and negative; Y; —
61INT_R;_, — 8,INFL,_, — &, is the cointegrating equation or the long-term relationship
between variables; B, B,p 1 B3, are the short-term causality coefficients; and w, is the error
term. Given that the above theoretical model is essentially a VECM model with three endogenous
variables, it consists of 3 model equations, one for each of the endogenous variables. However,
for simplicity matters, (Eqg.1) only presents the equation for the variables of interest (LCREDIT
and LRGDP).

Results

Keeping in mind the monetary policy strategy in the North Macedonia, CB bills interest rates are
maintained on a relatively high level. Dynamically analyzed, a decreasing trend was registered in
the pre-crisis period (before 2008), followed by a simultaneous moderate increase in economic
activity. On the other hand, the inflation rate is stable throughout the analyzed period, with small
variations in the period immediately before the crisis. Thus, the inflation rate in the period 2000-
2019 is 1.7% on average (in the pre-crisis period, it averaged around 3%, and in the post-crisis
period, around 1%). At the same time, the GDP growth rate is 2.9% on average (3.5% in the pre-
crisis period and 2.4% in the post-crisis period). Regarding total lending, two periods can be
clearly distinguished. One is the period before the global economic crisis (2002-2008) when a
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trend of a significant increase in credit growth was registered. Namely, in 2008 credit growth
reached 40% on an annual basis, which corresponds to the relatively higher GDP growth rates in
spite of the still relatively high CB bills interest rates in this period. The second period is the
period after the crisis (2010-2019) when a significant decrease in credit growth was registered.
The average credit growth in this second period is 6%, which reflects the increased credit risk and
the prudent approach of the banks in conditions of weaker economic activity. In addition, this also
reflects the stricter regulatory requirements established by the NBRNM.

In line with the theoretical and empirical literature, CB bills interest rates and inflation rate in
North Macedonia have a negative linear relationship with total lending and real GDP. However,
based on the estimated correlation coefficients (Table 2), one can easily notice that CB bills
interest rates have a far stronger negative linear relationship with the total lending and real GDP
in North Macedonia than the inflation rate.

Table 2. Pearson’s correlation coefficients between dependent and independent variables (Source:
Authors’ calculations)

LCREDIT LRGDP
INT_R -0.86 -0.86
INFL -0.26 -0.31

Regarding the estimated models, a summary of the obtained results for both VECM_1 and
VECM_2 models is presented in Table 3. Although overall, both estimated models are statistically
significant (probability for the F-statistics < 0.05), the VECM_1 model has a far better model fit
than the VECM_2 model. Namely, the adjusted R-squared coefficient in the VECM_1 model is
0.68, which means that the model explains around 70% of the variations of the dependent variable
(LCREDIT), as opposed to 0.13, or 13% of the variations of the dependent variable in VECM_2
model (LRGDP). According to Ferguson (2009), the minimum acceptable effect size is F=2 is,
whereas F > 4 indicates a strong effect size. In addition, unlike the VECM_1 model, VECM_2
violates the assumption of no serial correlation in the residuals (LM = 19.96). On the other hand,
heteroskedasticity is not a problem in both estimated models. Furthermore, both VECM models
meet the stationarity requirements since there are two inverse roots in each of the models.

Table 3. Summary for the estimated VECM_1 and VECM_2 models (Source: Author's calculation)

; VECM_1: VECM_2:
D | - =
ependent variable D(LCREDIT) D(LRGDP)
R-squared 0.72 0.24
Adjusted R-squared 0.68 0.13
F-statistics 16.9 2.1
Prob. F-statistics 0.000 0.039
Breusch-Godfrey f:srtlal correlation LM 0.057% 19.96
White test for heteroskedasticity 13.508* 10.19*

Note: The coefficients marked with * are statistically insignificant at 0.05 significance level

Regarding the mutual relationship between the endogenous variables, conducted Granger-
Causality test shows that CB bills interest rates do not cause total lending, nor real GDP, in the
short run. On the contrary, the inflation rate seems to have a statistically significant short-term
impact on both of these variables. Table 4 presents the Chi-square test statistics of the Granger-
causality test for both models. As one can notice, the null hypothesis of no causal relationship
cannot be rejected for the case of the CB bills interest rates, whereas for the inflation rate, it can
be rejected at a 0.05 significance level.
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Table 4. Granger-Causality test for VECM_1 and VECM_2 models (test statistics) (Source:

Authors’ calculation)

Variable VECM_1: D(LCREDIT) VECM_2: D(LRGDP)
D(INT_R) 41 23*
D(INFL) 108 9.1

Note: The coefficients marked with * are statistically insignificant at 0.05 significance level

Regarding the long-run relationship, as one can notice from the results presented in Table 5, the
estimated cointegration coefficients in both models are negative and statistically significant at a
0.05 significance level (Hendry, 2003). This means that the models tend to converge in some
long-run equilibrium level, with the speed of adjustment of 0.02 and 0.03 respectively for
VECM_1 and VECM_2 models. As opposed to the results for the short-run relationship, the
inflation rate does not have a statistically significant long-term impact on total lending nor on the
real GDP in North Macedonia. On the other hand, CB bills interest rates negatively affect both of
these variables in the long run, whereby the impact is much stronger on the total lending (-0.24)
compared to the real GDP (-0.06).

Table 5. Cointegration coefficients (long-run relationship) for both estimated models (Source:
Authors’ calculation)

Variable VECM_1: D(LCREDIT) VECM_2: D(LRGDP)
Comte_gr_atlon 20,02 -0.03
coefficient
C 14.2 25.6
INT_R(-1) -0.24 -0.06
INFL(-1) 0.06 * -0.02 *

Note: The coefficients marked with * are statistically insignificant at 0.05 significance level

The above long-run relationship can be visualized through the accumulated impulse responses of
the total lending and real GDP to a shock of one standard deviation in the CB bills interest rates
and the inflation rate. As can be noticed from Figure 1, there seems to be a certain time lag in the
long-run relationship, whereby the impulse responses in both cases show an obvious tendency to
increase over time.

Accumulated Response of LRGDP to Innovations
using Cholesky (d.f. adjusted) Factors

Accumulated Response of LCREDIT to Innovations
using Cholesky (d.f. adjusted) Factors

Logarithms
Logarithms

o ~—_

Periods Periods
—— LCREDIT o~ INT_R --+— INFL —— LRGDP -0~ INT_R ——e-- INFL

Figure 1. Accumulated impulse responses of total lending (left) and real GDP (right) (Source:
Authors’ illustration)

However, the CB bills interest rates explain as much as 8.4% of the variations of the total lending
and 14.4% of the variations of the real GDP in North Macedonia (Figure 2). On the other hand,
the inflation rate has a far smaller impact when it comes to the total lending (explains 1.2% of the
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total variations), whereas regarding the real GDP, it explains almost 15%, almost the same as the
CB bills interest rates.

Variance Decomposition of LCREDIT Variance Decomposition of LRGDP
using Cholesky (d.f. adjusted) Factors using Cholesky (d.f. adjusted) Factors
o 100 1 00
—_—— "
£ B R, £
2| -
o «
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Figure 2. Variance decomposition of total lending (left) and real GDP (right) (Source: Authors’
illustration)

Conducted analysis shows the negative long-term impact of the CB bills interest rates on lending
and real GDP in RNM. The inflation rate, in the long run, does not have a statistically significant
impact.

Conclusions

The role of the central banks and financial markets, through different channels of action, are
particularly relevant for the countries’ economic activity, especially in small and open economies
characterized by banking systems with excess liquidity. The monetary policy strategy in
conditions of structural excess liquidity in the country determines the main instrument of the
auction of the central bank treasury bills. Therefore, the interest rates achieved at the treasury bills
auctions are considered to be the basic interest rate of the National Bank. Banks, on the other
hand, consider CB bills as an alternative instrument for placing their assets and receiving
monetary signals that have an impact on interest rates on lending and deposits.

From the methodological point of view, the analysis is based on the estimation of two different
VECM models, one for the total lending and one for the real GDP, whereby CB bills interest rates
and inflation rate are taken as independent variables. The analysis also includes Granger causality
and Johansen cointegration tests for the short-run and the long-run relationship, respectively, as
well as estimation of the impulse response function and variance decomposition.

Based on the conducted empirical analysis for the case of the Republic of North Macedonia, one
can conclude that interest rates on CB bills, as passive interest rates, do not have a statistically
significant short-term impact on total lending as well as on the country’s real GDP. On the other
hand, results show a statistically significant, negative long-term impact of the CB bills interest
rates on both total lending and real GDP in North Macedonia. This implies that central banks
should reduce the interbank rate when faced with crises that cause liquidity disparities between
banks, and the failure to reduce interest rates during the crisis disrupts financial stability, which
increases the risk of banks operating. As for the impact of the inflation rate, the research provides
opposite results. Namely, the inflation rate has a statistically significant, negative, short-term
impact on total lending and real GDP in North Macedonia, but no long-term impact.

The results of the paper open the possibility for further research, given that Greenwald and Stiglitz
(2003) confirm that lending is not only related to the CB bills interest rates, but also to their net
worth, level of risk, level of the existing asset portfolio and regulatory constraints.
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