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Abstract

This study investigates Jordan’s monetary policy impact through
empirical data analysis from January 2006 to December 2022,
focusing on the influence of the Central Bank of Jordan’s (CBJ’s)
official interest rate on key economic indicators, using the Markov
chain approach following Ayo and Uwabor (2021) and Vulpiani (2015).
It analyzes transmission mechanisms affecting inflation rate,
deposit rate, lending rate, private sector credit, and foreign
reserves. Findings reveal significant effects of interest rate changes
on these indicators, with notable short-term reactions in deposit
rates and more robust medium-term responses to rate decreases.
The study recommends utilizing Markov chain techniques for
forecasting monetary variables, offering valuable insights into
transmission dynamics for informed policy decisions. Understanding
the relationships between interest rates and economic indicators
can aid the central bank in effectively managing policy and
ensuring financial stability.
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1. INTRODUCTION

exchange systems and their relationship to
the existence of financial markets and an efficient
banking sector, which would improve the effectiveness

Globally, there is broad consensus on the goals of
monetary policy, where its purpose is to maintain
production and inflation variations stable near their
target levels and to act preventively to avoid
the occurrence of a currency, banking, and financial
crisis (Cobham, 2015). However, there are significant
differences in the use of monetary policy tools and
their priorities, particularly in the field of different
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and impact of monetary policy in achieving its goals
(Merko & Habili, 2023). Theoretically, Keynesian
economic thought provided the rationale for
analyzing the impact of monetary policy to counter
the fluctuations of economic cycles (Adrian & Liang,
2016), as the theories focused on the main tasks of
central banks, achieving monetary stability by
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controlling inflation rates and contributing to
promoting economic growth using monetary policy
tools (quantitative monetary policy and interest rate
change), foremost of which is determining
the appropriate interest rate and money supply
levels to effect on aggregate demand and controlling
inflation (Gali, 2015). At the same time, the inflation
target does not harm growth and achieves
a balanced effect on aggregate demand.

The movement of interest rates has
considerably influenced micro and macro factors in
the economy during the recent decade for a small
and open economy. However, central bank action
may restrict the fixed exchange rate regime (Saymeh
& Abu Orabi, 2013). The central bank intervenes to
attain and maintain the target exchange rate (Ghosh
et al,, 2016). This system’s balance of payments and
the money supply are linked directly (by interest
rates). In other words, changing the balance of
payments (imbalance) equals modifying the foreign
exchange reserves (Mussa, 1977). In this instance,
monetary policy loses some of its independence
since it must produce interest differentials from
the pegged currency’s interest rate (Edwards, 2015).
Suppose the central bank’s buildup of foreign
reserves raises the monetary base and inflation for
nominal exchange rate appreciation. In that case,
central bank actions have a minor impact on the real
exchange rate (Ha et al., 2020). On the other hand,
the effectiveness of monetary policy in influencing
other monetary and banking variables, such as
interest rates on deposits and credit facilities in
the banking market, as well as its impact on credit
facilities and the money creation process, is unclear,
particularly when local economic cycles conflict to
maintain foreign reserve accumulation (Apanisile &
Osinubi, 2020). From this point, the paper’s
motivation and attempt to answer the question:

RQI: What is the probability of changing foreign
reserves, the banking deposit rate, the banking
lending rate, banking credit to the private sector, and
the inflation rate in response to monetary policy
change (changing the overnight deposit window rate
according to the exchange rate regime pegged to
other currencies?

According to the Central Bank of Jordan (CBJ)
Law No 23 of 1971, the target of monetary policy is
ensuring monetary and financial stability by
maintaining price stability, protecting the value of
the Jordanian Dinar and through an interest rate
structure consistent with the level of economic
activity thereby contributing toward an attractive
investment environment and a sound macroeconomic
environment. Furthermore, the Jordanian monetary
policy is dependent on the United States (US)
monetary policies. When the US Federal Reserve
raises interest rates, the CBJ is compelled to hike
interest rates on its tools to keep its currency rate
pegged to the US dollar since 1995. Based on
the preceding, this paper examines the effectiveness
of Jordan’s monetary policy in terms of monetary
indicators. The primary hypothesis examined
the efficiency of central bank interventions
(represented by a change in the overnight deposit
window rate) on foreign reserves, the banking deposit
rate, the banking lending rate, banking credit to
the private sector, and the inflation rate. To test
the hypothesis, the paper employs a nonparametric
technique to solve the identification issues mentioned
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above and allow for the analysis of the combined
time-varying impacts of monetary policy.

This study investigates the effectiveness of
Jordan’s monetary policy in influencing key
economic indicators, focusing on the impact of
the CBJ’s overnight deposit window rate on variables
such as foreign reserves, deposit and lending rates,
credit to the private sector, and inflation rate.
Drawing upon the Keynesian economic framework
and considering the context of Jordan's pegged
exchange rate regime, the research aims to address
gaps in understanding Jordan’s monetary policy
transmission mechanisms, using a Markov chain
modeling methodology, using monthly time series
data from January 2006 to November 2022.

Findings tell significant short and medium-
term effects of variations in the overnight deposit
window rate on many economic indicators, shedding
light on the dynamics of Jordan’s monetary policy
transmission mechanisms. The empirical result
presented here contributes to theoretical knowledge
and realistic policymaking in Jordan’s monetary
sphere.

This research emphasizes the importance of
adopting innovative methodologies similar to
the Markov chain model to explore and estimate
the effects of monetary policy in small, open
economies like Jordan. By providing insights into
the effectiveness of policy interventions, this
study suggests valuable guidance for policymakers,

researchers, and stakeholders concerned with
maintaining monetary and financial stability
in Jordan.

The structure of this paper is as follows.
Section 2 provides insights into previous studies on
transmission mechanisms. Section 3  presents
the research methodology, the Markov chain
modeling approach, and the data sources. Section 4
presents the empirical results. Finally, Section 5
concludes and discusses the implications for
policymaking and future research endeavors.

2. LITERATURE REVIEW

Monetary transmission mechanisms are the channels
via which monetary policy instruments, identical
changes in interest rates or money supply, influence
the economy’s aggregate demand, prices (inflation),
and real domestic product. Policymakers need
a solid comprehension of these dynamics to conduct
monetary policy positively and realize macroeconomic
goals such as achieving full employment and
maintaining price stability (low inflation) (Beaudry
et al., 2024).

The interest rate is one of the crucial
transmission channels. Moreover, it operates by
using variations in the interest rates at which
borrowing and lending are taking place, respectively
(Hasani & Beqgaj, 2023). Commercial banks often vary
their lending and deposit rates in response to
changes in policy interest rates, such as
the overnight deposit rate, which central banks
implement. Promote borrowing, investment, and
interest rates should be lowered (As Sahara &
Setiawan, 2022). This would lead to an expansion in
consumption and aggregate demand, expanding
economic activity, and increasing inflation and vice
versa.
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The credit channel is another significant
transmission channel that focuses on the impact of
monetary policy on credit availability to consumers
and companies. It is simpler for people and
businesses to have access to credit when central
banks lower interest rates since this lowers the cost
of obtaining money via borrowing. This, in turn,
may promote investment in housing, corporate
development, and consumer purchasing, ultimately
leading to increased economic activity and inflation
(Mahdich et al., 2024). The exchange rate channel is
a vital transmission mechanism in economies with
flexible regimes, influencing economic activity (exports
and imports). Adjustments in monetary policy can
improve growth by reducing inflation or depreciating
the domestic currency (Al-Zoubi et al., 2013).

The monetary transmission mechanism of
a country with a fixed exchange rate to the US dollar
is impacted by both actions taken by the domestic
monetary policy and changes made by the external
environment. Those who favor it believe it is stable,
encouraging investor confidence and pegging
inflation expectations, making it easier to plan and
invest for the long run. Not directly targeting
domestic economic factors, changes in domestic
monetary policy, such as adjustments to interest
rates, are primarily targeted at preserving
the currency peg rather than directly targeting
domestic economic variables by directly tying
domestic interest rates to those set by the currency
it is pegged (Al-Lozi, 2023). The central bank’s
capacity to pursue independent monetary policy
aims may be hampered, which is a criticism raised
by critics of fixed exchange rate regimes. These
critics are concerned about the possibility of
losing monetary policy autonomy. Despite these
arguments, the monetary transmission mechanism
continues to be effective because of the differences
in interest rates and the alignment of monetary
cycles with the currency peg. This is because
differences in interest rates, caused by differences in
economic conditions and policy divergence between
the pegged currency and the domestic economy, can
influence capital flows and borrowing costs, which
in turn can affect the activity level of the domestic
economy (Adayleh et al., 2024).

Monetary policy procedures vary globally due
to numerous economic conditions, institutional
frameworks, and policy goals. In advanced
economies like the US and the European Union (EU),
central banks’ interest rate targeting influences
economic activity and inflation (Alexandre & Lima,
2020). They apply forward guidance and quantitative
easing measures to control financial conditions
and promote economic growth. Communication
strategies increase credibility and transparency,
supporting policy effectiveness and fixing inflation
expectations. Central banks prioritize exchange
rate management alongside inflation targeting in
emerging economies like Jordan, where currency
stability is crucial due to peg exchange rate regimes
with the US dollar (Sweidan, 2011).

The CBJ adjusts interest rates to maintain
the dinar’s peg to the US dollar. Still, this approach
limits the central bank’s flexibility in responding
to domestic economic conditions. It may require
additional policy tools to effectively address
inflationary pressures or financial stability risks.
Challenges such as limited data availability, financial
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market development, and external vulnerabilities
further complicate monetary policy in Jordan
compared to advanced economies (Al-Lozi, 2023).
Numerous studies have been conducted using
various approaches and ideas to examine the link
between central bank interest rate changes and
macroeconomic indicators. We will look at various
applied studies relevant to the research factors.
The field of studies conducted on the Jordanian
economy (Poddar et al., 2006) discovered an effective
influence of the interest rate on certificate deposits
issued by Jordan’s central bank on bank retail rates,
as well as the spread between the three-month
certificate of deposit (CD) rate and the US Federal
Funds rate on foreign reserves, using vector
autoregression (VAR) model for the period 1995
to 2005. The other methodology demonstrates that
monetary policy inertia is significant in Jordan
(Sweidan, 2011). The lagged interest rate coefficient
is expected to be between 0.60 and 0.69. In Jordan,
the inflation rate and the gross domestic product
(GDP) gap have a negligible impact on the policy
rate. The policy interest rate appears progressively
determined in response to other variables, such as

unobserved and foreign interest rates. Using
quarterly data from 1994 to2007 and two
approaches, ordinary least squares (OLS) and

the Kalman filter, where Khataybeh and Al-Tarawneh
(2016) supported the explanation that monetary
policy has a significant effect on financial stability
by affecting its medium target, using its
instruments, mainly excess reserve. On the other
direction, Obeid and Awad (2017) demonstrated
the positive long-term and short-term impacts of
monetary policy tools on economic activity from
reserve ratio, rediscount rate, and the overnight
interbank lending rate on real GDP growth. It uses
quarterly data from 2005 to 2015 and the vector
error correction model (VECM).

Mugableh (2019) using autoregressive distributed
lag (ARDL) and VECM estimations, it was discovered
that Jordanian monetary policy variables (i.e., real
interest rate and money supply) have a positive
impact on economic growth in the long-run and
short-run, except the inflation rate, for the period
(1990-2017). Moreover, the opposite result (Obeidat
et al.,, 2021) demonstrates that monetary policy is
ineffective in its lending channel. Changes in interest
rates do not induce a reciprocal and opposite change
in total bank loans to the private sector, according to
the VECM for 1992-2019. In a recent study on
Jordanian monetary policy, using the generalized
method of moments (GMM) model and quarterly
data from 2000 to 2019, it was discovered that
the CBJ’s monetary policy has a moderate impact
on inflation and the output gap but has
a significant impact on foreign reserves (Almajali &
Almubidin, 2022).

As for the latest studies on the transmission
mechanisms of monetary effects, we find that many
studies and methodologies are used to examine
them. From these studies, we find an estimated
dynamic stochastic general equilibrium (DSGE)
model of a small open economy found that
a long-term interest rate that includes a time-varying
term premium stabilizes GDP and has no significant
effect on inflation volatility in Poland (Wesotowski,
2016). The result shows that the term “premium
shock” had a minor impact on GDP and inflation
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volatility. Furthermore, Kilci (2019) studies
the long-term link between overnight repo rates and
the consumer price index (CPI) to approximate
central bank interest rates. Using the Fourier-
Granger causality test, the data suggest a one-way
causal link between overnight repo rates and CPL
Also, Bhar and Malliaris (2021) constructed a model
of unconventional monetary policy and investigated
its usefulness in resolving the global financial crisis.
It begins with basic mathematical modeling
concepts before delving into Milton Friedman’s 1968
presidential address. From 2002 to 2015, a Markov
switching econometric model examined the modeling
of monetary policy with its novelty of quantitative
easing to target unusually high unemployment
The findings of the VECM study of the link between
the inflation rate and the Bank Indonesia rate
demonstrate that the policy of adjusting the Bank
Indonesia rate influences the rise and fall of
the inflation rate (CPI) (Indrajaya, 2022). Yilmazkuday
(2022) examines Turkish inflation causes using
a structural VAR model, one of the variable inflation
rates, and central bank policy rates. The empirical
findings suggest that Turkish inflation rises after
anegative policy rate shock. Using principal
component analysis (PCA), Hamdar et al. (2022)
examine the impact of negative policy rates on real
estate price inflation and nominal unit labor cost.
The model’s results demonstrate a substantial
association between negative policy rates and
housing prices, as well as the index and nominal unit
labor cost. In the study by Mwamkonko (2023),
the interest rate and stock price channels were
ineffective in Tanzania. However, the bank credit
channel is weakly operational. Furthermore,
the exchange rate and expected inflation are
the primary monetary policy transmission channels
using the error correction model (ECM).

Markov chain modeling methodologies provide
an opportunity to investigate the details of monetary
transmission processes, particularly in Jordan’s
economy. The above studies have attested to
the effectiveness of Markov chain techniques
in exploring the dynamics of monetary policy
transmission, making them well-suited for discovering
Jordan’s exceptional economic landscape. Utilizing
Markov chain techniques, this paper focuses on
running a nuanced estimation of how Jordan’s monetary
policy choices, in particular shifts in the overnight
deposit window rate, reverberate via the economy
and induce key economic indicators. In light of
the challenges modeled by Jordan’s pegged exchange
rate regime and its dependence on exterior influences,
such as the monetary policies of the US, an in-depth
examination using the Markov chain model can
deliver a valuable understanding of the transmission
channels. This study objects to contribute to Jordan’s
learning of monetary transmission mechanisms by
performing empirical data.

3. DATA AND METHODOLOGY

The study develops time series data from the CBJ to
analyze the impact of the overnight deposit window
interest rate (WR) on numerous Jordanian economic
variables. The interest rate represents the CBJ’s
monetary policy decisions, including rate cuts, hikes,
and stable rates. The variables that respond to these
policy choices are the inflation rate (INF), banking
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deposit rate (DR), banking lending rate (LR), banking
credit to the private sector (CP), and the Central
Bank’s foreign reserves (FX). The study utilizes
monthly data spanning from January 2006 to
November 2022.

The research analyzes economic models and
trends over time, which constructs the use of time
series data to conduct the analysis. This methodology
specifies insights into the dynamic nature of
monetary policy. Using this data, it is feasible to
uncover links and dependencies with variables,
making it possible to conduct a comprehensive
analysis of monetary policy’s effect on other
significant economic indicators. Using historical data
makes it simpler to establish baselines, conduct
benchmarking, and conduct trend analysis to
develop policy recommendations. All of these
activities are used to formulate policy suggestions.

One type of mathematical model that can
describe a series of occurrences is the Markov chain.
Literature that depicts a range of possible events
that have occurred in the world’s past, present, and
future. Andrey Markov, a Russian mathematician
who developed the concept in 1928, is honored with
the naming of the algorithm (Vulpiani, 2015). It can
characterize how time-dependent systems behave
like molecules and living cells. A similar approach
may be seen in various artificial systems, including
social networks and computer programs. In addition,
a Markov chain is used in probabilistic modeling,
which is utilized in statistics and other fields.
The simulation of a wide variety of ecological and
artificial processes may be achieved using a Markov
chain. Because the future state (X;,;) is independent
of the previous states (X;, X;_1, ... X;_p), it can be
written as a series of random variables. This is
the case under the assumption that the present state
is familiar. This is known as the Markov
property. Assume (P) represents the probability of
the phenomena transitioning from state (i) to state
() in a given time (ij). The Markov chain has (N)
states, where N is a positive integer. In such
a situation, the transitional probabilities may be
expressed as a square matrix of degree (n x n) with
the following formula (Ayo & Uwabor, 2021):

[P11 Py P1n]
|P21 Py Pan
Pj=1 . . . (1)
[ . . O
anl Pn2 PnnJ

Because all the transition probabilities P;; are
fixed and independent of time, the matrix P is
termed a homogeneous transition or stochastic. P;;
must fulfill elements with non-negative probability
(P;j =0 for every ij), and the total of each row
equals one (3P;; = 1). The situation If we wanted to
calculate the value of the probability of the occurrence
from state (i) to state (j) in a finite number of steps
or periods of (m), we might do it as follows:

pr = P{X,Hm - XL - i} ?)
n
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The transition probabilities matrix of
the Markov chain represents (n+ m) steps, and
the element located in a row (i) and column (j)
of the P matrix (called Kolmogorov-Chapman
equation) is as follows.

Subsequently P} represents the transitional
probabilities during (m) of the steps and what is
mentioned in the relationship (2), since for each (m,
n€N)is:

prtm = pn_pm 3)

pr+m _ Z PipPyj  foralln,m >0 (4)

h=o0

In the case of monetary policy, t the data may
be classified into three instances based on
the transmission of overnight deposit window rate

on the current month, the previous three months, or
the previous six months, and the cases are (rise (R),
decline (D), stability(S)) then Eq. (4) will be:

PR+D+S = Zpihphj fOT' all R,D,S>O
h=o0

(5)

The reaction of foreign reserves (FX) to change in overnight deposit window rate (WR):

PR_WRt_Z,R_FXt PR_WRt_Z,D_FXt PR_WRt_Z,S_FXt

(6)

Pij,z = PD,WRt,Z,R,FXt PD,WRt,Z,D,FXt PD,WRt,Z,S,FXt

PS_WRt_Z,R_FXt PS_WRt_z,D_FXt PS_WRt_z,S_FXt

The reaction of banking deposit rate (DR) to change in overnight deposit window rate (WR):

Pr wr,_,R.0R, PRWR,_,,0.DR, PRWR,_,,S.DR,

7)

Pij, = Pp wr,_,R DR, Pp_WR._,.0.DR, PD_WR,_,.S.DR,

Ps wr,_,r.0R, Pswr,_,0.DR, Ps_WR,_,.5 DR,

The reaction of banking lending rate (LR) to change in overnight deposit window rate (WR):

Prwr,_,r1R, PrRWR,_,D LR, PrRWR.,5.LR,

Pij,z =|P D_WR¢_,R_LR; P D_WR;_,D_LR; P D_WR¢_,S_LR; (8)

Ps wr,_,r1r, Pswr._,pLr, Pswr._,5.LR,

The reaction of banking credit to the private sector (CP) to change in overnight deposit window rate (WR):

Prwr,_,r.cP, PRwWR,_,p.cP, PRWR,_,5.CP,

P, = |Powr,_,rcp, Ppwr._,pcr. Ppwr,_,scp 9)

Ps wr,_,rcp, Pswr,_,p.cp., Pswr,_,s.cp,

The reaction of the inflation rate (INF) to change in the overnight deposit window rate (WR):

Prwr,_,,RUNF, PrRWR,_,DINF, PRWR,_,S_INF,

(10)

Pij, = Pp wr,_,riNF, Pp_wr._,pinF, Ppo_wr,_,sINF,

Ps wr,_,RUNF, Ps.wr,_,p.inr.  Ps.wR,_,S_INF,

where, P is the probability, t is the current month,
z is the current month, after three months or after
six months, and the cases are (rise (R), decline (D),
and stability(S)). The matrix (7-10) was applied to
the remaining variables: 1) banking deposit rate
(DR), 2) banking lending rate (LR), 3) banking credit
to the private sector (CP), and 4) inflation rate (INF).
Using monthly data, Figure 1 describes the framework
for obtaining evidence on the time-varying reaction
of the CBJ's foreign reserves, banking deposit rate,
banking lending rate, banking credit to the private
sector, and inflation rate to changes in monetary
policy (interest rate on the overnight deposit
window).

VIRTUS,

Structural econometric models, such as DSGE
models, could be considered a prospective alternative
to the Markov chain modeling methodology. This
would be valuable. These simulations include
economic theory and microeconomic underpinnings
to reproduce the behavior of significant
macroeconomic variables over time. This permits
a full assessment of the processes accountable for
monetary policy transmission. Also, Bayesian
econometric approaches, such as Bayesian vector
autoregression (BVAR) models, might offer
an alternate method. These techniques include prior
knowledge and uncertainty in the analysis to
perform robustness tests.
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Figure 1. Time frame of effective monetary policy (WR) on the study variables
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4, EMPIRICAL RESULTS

4.1. Foreign reserve reaction to the Central Bank of
Jordan’s overnight window deposit rate

The CBJ is bound to adjust its interest rates in
response to changes in international interest rates,
particularly those of the US dollar. This is done to
maintain the competitiveness of the Jordanian dinar
as a means of local savings and to ensure monetary
and financial stability. This policy also leads to
the accumulation of foreign reserves, which support
the exchange rate policy pegged to the US dollar.
Changes in interest rates may have implications
for the wvaluation channel of foreign reserve
accumulation (Pina, 2017).

In light of these considerations, the findings of
the Markov chain analysis, depicted in Figure 2,
indicate a significant impact of changing the official
interest rate on the overnight deposit window rate

(WR) on the probability of changing the central
bank’s foreign reserves. An increase in WR increases
the likelihood of rising foreign reserves, with
probabilities ranging from 43% to 47% in the short
term (current to six months) and from 52% to 61% in
the steady-state/long-term forecast during the same
period and on the other hand, reducing WR results
in the probability of declining foreign reserves, with
probabilities ranging from 12% to 41% in the next
month to six months and from 39% to 47% over
the next year. These findings underscore the strong
connection between monetary policy decisions and
the response of foreign reserves. These results are
also consistent with earlier studies (Bank for
International Settlements [BIS], 2005; Wang et al.,
2012; Al-Zoubi et al., 2013). Furthermore, the study
reveals that the response of foreign reserves to
an increase in the official interest rates (WR) is more
robust than its response to a decrease in WR.

Figure 2a. Foreign reserve reaction to the CBJ’s overnight window deposit rate in the current
month’s moment

a) Hidden Markov chains illustration

0.12
y
decrease 0.43
0.88 .
v 0.57~ 4 increase
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Figure 2b. Foreign reserve reaction to the CBJ’s overnight window deposit rate after three months of the CBJ
movement

a) Hidden Markov chains illustration
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Figure 2c. Foreign reserve reaction to the CBJ’s overnight window deposit rate after six months of
the CBJ movement

a) Hidden Markov chains illustration
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4.2. Banking deposit rate reaction to the Central
Bank of Jordan’s overnight window deposit rate

After the CBJ determines the policy rate, banks play
a crucial role in determining retail deposit interest
rates, marking the initial step in transmitting
the policy rate’s impact on the economy (Gharaibeh
& Farooq, 2022). This relationship is evident in
the results of the Markov chain analysis, as depicted
in Figure 3. The analysis reveals a significant
probability of changing the banking deposit rate in
Jordanian banks in response to fluctuations in
the central bank policy rate (official interest rate on
the overnight deposit window, WR). These findings
align with previous studies on the topic, such as
Almajali and Almubidin (2022), and Biefang-
Frisancho Mariscal and Howells (2002).

VIRTUS,

b) Steady-state/long-term forecast

Probability

0

LY o
W w
-] a
g g
) o
LY =
- =

When the WR increases, there is a higher
likelihood of the banking deposit rate rising, ranging
from 80% to 76% in the short term (one to six
months) and from 68% to 39% in the steady-state/
long-term forecast. Conversely, when the WR
decreases, the probability of a decline in the banking
deposit rate ranges from 60% to 80% in the short
term and from 25% to 52% in the steady-state/long-
term forecast. These findings emphasize the significant
connection between monetary policy actions and
the responses of banking deposit rates.

It is worth noting that the reaction of interest
rates on deposits is more pronounced in the short
term than its response to a decrease. However, over
the medium term, the reaction is stronger for
decreases in the interest rates.
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Figure 3a. The effect of the CBJ’s overnight window deposit rate on banking deposit rate movement in
the current month’s moment

a) Hidden Markov chains illustration b) Steady-state/long-term forecast
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Figure 3b. The effect of the CBJ’s overnight window deposit rate on banking deposit rate movement after
three months of the CBJ] movement
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Figure 3c. The effect of the CBJ’s overnight window deposit rate on banking deposit rate movement after six
months of the CBJ movement

a) Hidden Markov chains illustration b) Steady-state/long-term forecast
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4.3. Banking lending rate reaction to the Central
Bank of Jordan’s overnight window deposit rate

Based on the bank lending channel, changes in
monetary policy, particularly the CBJ's interest rate,
impact bank assets, specifically loans. An expansionary
monetary policy, characterized by areduction in
the CBJ’s interest rate, leads to an increase in
the money supply and a subsequent decrease
in the interest rate on bank loans (Amidu, 2006).

The findings of this study align with the credit
channel theory, as evidenced by the results of
the Markov chain analysis illustrated in Figure 4.
The analysis reveals a significant probability of
changing the banking lending rate in response to
fluctuations in the official interest rate on
the overnight deposit window (WR). When the WR
increases, there is a considerable probability of
the banking lending rate rising, ranging from 50%

to 65% in the short term (one to six months) and
from 44% to 54% in the steady-state/long-term
forecast. Conversely, when the WR decreases,
the probability of a decline in the banking lending
rate ranges from 50% to 59% in the short term and
from 40% to 47% in the steady-state/long-term
forecast. These findings emphasize the close
relationship between monetary policy actions and
the response of banking lending rates.

The results of this study are consistent with
previous research, such as Siklar (2021), and Alpanda
et al. (2019), which also support the influence of
monetary policy on banking lending rates.
Additionally, the study findings indicate that, in
the short term, the reaction of interest rates on
lending is comparable for increases and decreases in
the WR. However, in the long run, the response to
an increase in the WR is more pronounced than
the response to a decrease.

Figure 4a. Banking lending rate reaction to the CBJ’s overnight window deposit rate in the current month’s

moment
a) Hidden Markov chains illustration b) Steady-state/long-term forecast
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Figure 4b. Banking lending rate reaction to the CBJ’s overnight window deposit rate after three months of
the CBJ movement
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Figure 4c. Banking lending rate reaction to the CBJ’s overnight window deposit rate after six months of
the CBJ movement

a) Hidden Markov chains illustration
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4.4. Banking credit to privet sector reaction to
the Central Bank of Jordan’s overnight window
deposit rate

The interest rate channel is the traditional Keynesian
monetary transmission channel. A reduction in
interest rates reduces the cost of capital, causing an
increase in credit to the private sector and vice
versa. Markov chains were used to investigate
the reversal trend. According to the findings, which
are illustrated in Figure 5, there is a meaningful
probability of a decrease in credit to the private
sector from 5% to 29% over one to six months and
from 7% to 31% over the time of the steady-
state/long-term forecast when the official interest
rate on the overnight deposit window (WR) increase.
Also, the probability of increasing credit to
the private sector in response to reducing WR ranges
between 59% to 82% for the one- to six-month period
and from 64% to 93% for the steady state/long-term
forecast. This indicates the close connection
between monetary policy actions and how credit to

b) Steady-state/long-term forecast
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the private sector behaves to those decisions. This
result is consistent with the findings, which also
showed that when WR rises, the reaction of facilities
is limited; however, when WR decreases, the response
is considerable. The interest rate channel is
a traditional Keynesian mechanism through which
monetary policy influences the economy. A decrease
in interest rates lowers the cost of capital, leading to
increased credit extended to the private sector.
In contrast, an increase in interest rates has
the opposite effect (Chirinko & von Kalckreuth,
2003). In this study, Markov chains were utilized to
examine the behavior of the interest rate channel.
The results of this study are consistent with
previous research conducted by Asaleye et al. (2018),
Siklar (2021), and Maziad (2009), which also support
the influence of monetary policy on credit to
the private sector. Additionally, the findings indicate
that the reaction of credit facilities is limited
when the WR increases. In contrast, a considerable
response is observed when the WR decreases.

Figure 5a. Banking credit to private sector reaction to the CBJ’s overnight window deposit rate in the current
month’s moment
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Figure 5b. Banking credit to private sector reaction to the CBJ’s overnight window deposit rate after three
months of the CB] movement
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Figure 5c. Banking credit to private sector reaction to the CBJ’s overnight window deposit rate after six
months of the CB] movement
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4.5. Inflation rate reaction to the Central Bank of
Jordan’s overnight window deposit rate

The study findings demonstrate that official interest
rate (WR) changes significantly impact interest rates
and credit facilities, influencing the demand for
goods and services, a key driver of inflation (Smal &
de Jager, 2001). The analysis using the Markov chain
approach reveals noteworthy probabilities of changing
the inflation rate in response to fluctuations in
the overnight deposit window rate (WR). Specifically,
increasing WR shows a considerable probability of
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decreasing inflation in the short-term (one to six
months) and the long-term (steady-state/long-term
forecast), while reducing WR indicates a higher
probability of inflationary pressure in both
timeframes (Figure 6). The study also highlights that
inflation rates are more responsive to a decrease in
WR than an increase. This suggests that the CBJ’s
ability to reduce inflation effectively is limited, given
that a significant portion of inflation in Jordan is
driven by external factors such as import costs,
particularly oil prices, which are beyond the bank’s
control (Hijazine & Al-Assaf, 2022).
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Figure 6a. Inflation rate reaction to the CBJ’s overnight window deposit rate in the current month’s moment
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Figure 6b. Inflation rate reaction to the CBJ’s overnight window deposit rate after three months of the CBJ

movement
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Figure 6c¢. Inflation rate reaction to the CBJ’s overnight window deposit rate after six months of
the CBJ movement
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4.6. Discussions of results

The analysis of Jordan’s monetary policy shows
its influence on critical economic indicators.
The foreign reserve response to changes in the CBJ’s
overnight window deposit rate demonstrates
the importance of interest rate policy in preserving
monetary stability and keeping the exchange rate
fixed to the US dollar. The response of banks’
deposit rates to changes in the overnight window
deposit rate indicates the transmission mechanism
via which monetary policy actions impact lending
and deposit behavior in the banking sector.
The effectiveness of monetary policy in altering
credit conditions is stressed, but the complexities of
policy execution need subtle modifications.

5. CONCLUSION

The study used Markov chains analysis to explore
how influences of overnight deposit window rate,
affected monetary and economic variables, including
inflation rate, banking lending rate, banking deposit
rate, credit to the private sector, and foreign
reserves. The results show a significant possibility of
modifications. in these variables in response to
changes in the CB] interest rate, with diverse
patterns and variations across time. The study found
that rises in bank deposit rates caused a stronger
response in the short term than drops, and falls
caused a more robust response in the medium term.
Likewise, lending interest rates reacted to rises and
drops in window rates, but in the long term, rate
increases outperformed rate cuts. Particularly,
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