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FINANCIAL FRICTIONS AND MONETARY POLICY REACTION IN
SIERRA LEONE: A BAYESIAN DSGE APPROACH

Emerson Abraham Jackson! and Mohamed Samba Barrie?

Abstract

This paper uses a Bayesian estimation approach to examine the behavior of the Sierra
Leone’s economy by creating a small-open economy DSGE model that includes
financial frictions. The study utilises a New Keynesian framework to examine the
actions of diverse economic agents, such as households, enterprises, the monetary
authority, and the financial sector. The primary aim is to assess the model's realism
in representing the monetary policy transmission in Sierra Leone. The results indicate
that monetary policy shocks are temporary and that the Bank of Sierra Leone ought to
increase policy rates in reaction to elevated inflation. Nonetheless, there are
deficiencies in the transmission of monetary policy, rendering it ineffectual in
regulating inflation or stimulating productivity. Depreciation of the exchange rate
results in a significant transmission of imported inflation. The paper indicates that
financial frictions do not affect output, inflation, or the monetary policy rate. The
findings offer valuable insights for policymakers and underscore the advantages and
constraints of monetary policy in regulating inflation and stimulating output in Sierra
Leone.

Keywords: Financial Frictions, Bayesian DSGE Model, Open economy, Sierra
Leone.
JEL Classification: E12, E32, E52, GO1

1.0 Introduction

The notion of financial frictions and their possible influence on global economic
business cycle variations has received considerable scrutiny following the financial
crisis of 2007-09. A plethora of studies utilising Dynamic Stochastic General
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Equilibrium (DSGE) modelling has arisen to analyse the efficacy of financial systems
(Gerali et al., 2010; Merola, 2015; Atenga et al., 2021; Lyu et al., 2023). Numerous
research works sought to elucidate the origins of financial frictions (Gerali et al.,
2010), whereas others, such Brunnermeir and Pedersen (2009), examined the impact
of liquidity crises associated with elevated Non-Performing Loans (NPLs). Bernanke
(2012) and his associates (Bernanke, Gertler, & Gilchrist, 1999) have been essential
in elucidating the micro-foundations of financial frictions linked to crises and
examining the central bank's reaction to issues of monetary and financial stability.

Financial frictions, linked to elevated NPLs, reflect inefficiencies within the financial
system that disrupt credit flows, heighten systemic vulnerabilities, and amplify the
adverse effects of economic shocks (Brunnermeir and Pedersen, 2009). Financial
friction is becoming a growing concern for the stability of the global economy as
evidenced by the recent empirical DSGE model outputs (Atenga et al., 2021). The
creation of models that incorporate incidents of shocks due to imperfections in the
financial system has been instrumental in increasing knowledge and understanding of
the underlying sources and causes of financial frictions in an economic system (Atenga
et al., 2021; Finocchiaro & Grodeka, 2018; Gerali et al., 2010). The model developed
by Bernanke, Gertler, & Gilchrist (1999), which combined nominal rigidities (also
linked to borrowers and lenders) has improved our understanding of how the credit
market can significantly account for shocks in the economy by incorporating financial
frictions. This model indicates that an unforeseen rise in the nominal interest rate
would diminish capital demand, resulting in a decline in price. Numerous studies have
illustrated that disturbances in the financial sector significantly influence the
transmission of monetary policy to the real economy, hence, underscoring the effect
of financial frictions on monetary policy outcomes (Christensen and Dib, 2008;
Christiano, Motto, and Rostagno, 2010).

Sierra Leone, as a small-open economy, is particularly vulnerable to external shocks
since the real sector cannot satisfy the demands of economic agents for essential
commodities and services (Warburton and Jackson, 2020). Historical research
indicates that the financial system in Sierra Leone has encountered multiple frictions
that significantly impact price and financial stability. Many empirical studies have
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highlighted issues such as poor corporate governance, weak compliance, and
inadequacies in financial regulations that contribute to systemic failure in the banking
system (Kargbo & Adamu, 2009; Decker, 2012; Johnson, 2012; Balma & Ncube,
2015; Jackson & Tamuke, 2022). This study examines the impact of financial frictions
on the financial system and the monetary policy authority's response to stabilize the
economy, despite the scarcity of literature on this topic within the context of the Sierra
Leonean economy.

This study employed a DSGE modelling approach to elucidate the research topic,
viewing the economy as a heterogeneous system composed of various agents,
including households, firms, government, and the central bank (Barrie and Jackson,
2022). The paper contributes in two ways. Primarily, it seeks to assess the effects of
financial friction shocks on a small-open economy such as Sierra Leone. A full DSGE
model with financial system frictions will be utilized to accomplish this. Secondly, the
study will analyse the efficacy of monetary policy transmission in addressing shocks
and their spillover effects on the overall macroeconomy. A DSGE model with
Bayesian priors will be used to uncover the role of the monetary authority in
responding to shocks and its potential impact on inducing inflationary pressure in the
domestic economy. The motivation behind the study is strengthened using own
country data that is informed by DSGE theory and its application to financial frictions.

The rest of the paper is organized as follows: Section 2 focuses on a literature review,
both theoretical and empirical. Section 3 presents the structure of a DSGE model
specifically tailored to the Sierra Leone’s economy. Section 4 presents the estimated
model parameters, which allow for demonstrating the impact of shocks on the model
blocks. Section 5 analyses impulse response shocks, both financial and non-financial.
Finally, Section 6 concludes by offering recommendations to support Bank of Sierra
Leone’s (BSL’s) goals of price and financial stability.

2.0  Literature Review

This section is divided into two sub-sections: a theoretical review and an empirical
review, both aimed at gaining an understanding of the impact of financial frictions on
the stability of an economy.
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2.1. Theoretical Literature

The theoretical review part concentrates on two significant theories of financial
frictions pertinent to the examination of financial frictions and monetary policy
responses in Sierra Leone from a DSGE perspective. These are the Diamond-Dybvig
Model and Private and Public Liquidity Provision Theory

The Diamond-Dybvig Model, created by Douglas Diamond and Philip Dybvig in
1983, is a foundational study in financial economics that examines the mechanics of
bank runs and the need for deposit insurance. This significant approach differentiates
between sequential service, wherein depositors can access their accounts only at
designated periods, and contingent service, which permits on-demand withdrawals. It
clarifies how uncertainty and differing liquidity requirements among depositors can
instigate bank runs, even in solvent institutions, because of a coordination issue. The
approach presents deposit insurance, a government-backed assurance, as a mechanism
to prevent bank runs by guaranteeing the safety of deposits during insolvency.
Nonetheless, it highlights the moral hazard conundrum, in which insured banks may
engage in more hazardous conduct. The Diamond-Dybvig Model has significantly
influenced discussions on financial regulation, emphasizing the trade-offs between
liquidity provision and the stability of the banking system. It supports our
understanding of deposit insurance and the necessity for judicious banking rules to
prevent systemic financial disasters.

In their 1998 work "Private and Public Supply of Liquidity," Bengt Holmstrém and
Jean Tirole explore the complex dynamics of liquidity provision in financial markets.
Their study highlights the dual roles of private and governmental institutions in
facilitating the efficient operation of these markets. They differentiate between "asset
liquidity" and "market liquidity," emphasizing the importance of private entities,
including financial institutions and market players, in effectively aligning buyers and
sellers. The study examines the influence of informational frictions, including adverse
selection and moral hazard, on liquidity provision, and investigates the essential
function of public institutions, such as central banks, in supplying liquidity during
periods of market distress and financial crises. Furthermore, it analyses the notion of
the "lender of last resort" and the circumstances that justify public interventions.
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Holmstrém and Tirole's insights have significant consequences for financial regulation
and market design, elucidating the intricate balance between market forces and
government interventions in preserving liquidity and preventing financial instability.

The significance of theories about financial frictions and monetary policy responses in
the context of Sierra Leone is clear and substantial. Sierra Leone, analogous to other
developing nations, encounters distinct obstacles inside its financial sector and
monetary policy administration, rendering these theories especially relevant. The
notion of financial frictions, illustrated by the Diamond-Dybvig Model, is particularly
pertinent. The banking sector in Sierra Leone is potentially vulnerable to runs owing
to diminished depositor confidence and economic instability. Comprehending the
mechanics of bank runs and the significance of deposit insurance is essential for
policymakers in Sierra Leone to ensure financial stability and protect depositors.
Secondly, the notion of private and public liquidity provision, as articulated in the
Holmstrom and Tirole study, is pertinent to the situation of Sierra Leone. The nation's
financial intermediaries are essential in promoting economic growth by directing cash
to borrowers. The existence of moral hazard issues highlights the necessity for robust
regulation and oversight to reconcile liquidity availability with risk management. In
conclusion, these theories offer significant insights into the difficulties encountered by
Sierra Leone in addressing financial frictions and developing effective monetary
policy solutions. They emphasize the necessity of establishing stringent financial laws,
such as deposit insurance, and formulating policies that balance the promotion of
liquidity provision with the reduction of moral hazard hazards. Furthermore,
examining these concerns within a DSGE framework enables policymakers to foresee
and address the intricate interconnections between financial frictions and external
economic shocks in a small-open economy such as Sierra Leone. These theories offer
a significant theoretical basis for empirical research within a DSGE framework,
consistent with the study's aims of examining financial frictions and monetary policy
responses in Sierra Leone.

2.2.  Empirical Literature
Considering the preliminary considerations, our research enhances the expanding
empirical literature on financial frictions by employing a DSGE framework tailored to
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the Sierra Leonean economy. Our aim is to enhance the existing knowledge with a
focus on the central bank and to examine the impact of relevant shocks on financial
frictions.

More recently, Alpanda and Simsek (2022), the focus was on examining how financial
frictions influence the dynamics of an economy using a DSGE model. Their research
indicates that financial frictions can profoundly affect economic stability, introducing
considerable instability into the system. Furthermore, they discovered that the
existence of these frictions might result in significant changes in the efficacy and
dissemination of monetary policy. This indicates that central banks and policymakers
must meticulously evaluate the ramifications of financial frictions when devising and
executing monetary policy plans, as these frictions can significantly influence the
economic environment and the results of policy initiatives.

An empirical study conducted by Atenga et al. (2021) evaluated the influence of
financial frictions on business cycles across many major economies, including Canada,
the Euro Area, the U.K., and the U.S., specifically during the global financial crisis of
2007-09. The researchers utilized a DSGE model created by Merola in 2015 for their
analysis. The study intended to elucidate the underlying dynamics of macroeconomic
fluctuations during this important period by examining multiple model features,
including posterior distributions, variance decomposition, and history decomposition.
The study's findings revealed an increased impact of financial frictions and shocks on
the examined economies, highlighting the importance of financial factors in
exacerbating and disseminating economic disturbances during the global financial
crisis. This study enhances our comprehension of the intricate relationship between
financial frictions and macroeconomic volatility following a significant financial
crisis.

Chéron & Straub (2021) examined the influence of financial frictions on the
transmission of macroeconomic shocks, employing a DSGE model. Their research
demonstrates that financial frictions can exacerbate the effects of macroeconomic
shocks, heightening the ensuing economic disturbances. The research indicates that
monetary policy can effectively mitigate these amplifications, underscoring the
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significance of central bank interventions in regulating financial frictions and
stabilizing the economy during periods of turbulence.

In a distinct study, Armenter, Collard, and Fanelli (2021) investigated the impact of
financial frictions on the dynamics of the term structure of interest rates within a DSGE
model. Their findings indicate that financial frictions can cause significant volatility
in the term structure of interest rates, potentially resulting in variations in borrowing
costs across various maturities. The analysis indicates that the efficacy of monetary
policy measures may depend on the precise type and characteristics of financial
frictions, underscoring the intricate relationship among financial market
circumstances, interest rates, and policy interventions. Their study provides essential
insights into the complexities of financial frictions and their effects on macroeconomic
stability and financial markets.

Baldi, Marzban, and Rubaszek (2020) investigated the influence of financial frictions
on the transmission of monetary policy using a DSGE model. Their study
demonstrates that financial frictions can alter the effects of monetary policy on the
whole economy. The degree to which these impacts are modified is contingent upon
the characteristics and type of the financial frictions in question. This discovery
highlights the need of acknowledging the diversity and intricacy of financial market
frictions and their capacity to affect the effectiveness of central bank policy. It
underscores the necessity for policymakers to consider the complexities of financial
market conditions when devising and executing monetary policy measures, as these
conditions can profoundly influence the results of policy interventions and the broader
macroeconomic environment.

Armenter, Collard, and Fanelli (2019) conducted a study examining the influence of
financial frictions on economic dynamics through a DSGE model. Their findings
indicated that financial frictions can significantly induce volatility in macroeconomic
indicators, affecting the overall economic environment. Their findings emphasized
that monetary policy can effectively mitigate the negative impacts of financial
frictions, underscoring the crucial role of central bank interventions in addressing
financial market issues and fostering macroeconomic stability.
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In the same year, a separate study by Baldi, Marzban, and Rubaszek (2019)
investigated the influence of financial frictions, concentrating specifically on the
transmission of monetary policy within a DSGE model. Their research revealed that
financial frictions can modify the transmission mechanism of monetary policy,
affecting the influence of interest rate adjustments and other policy instruments on the
broader economy. Moreover, the study highlighted that the nature and attributes of
these financial frictions significantly influence the transmission mechanism. This
conclusion highlights the intricacy of financial market dynamics and indicates that the
efficacy of monetary policy tools depends on the financial frictions involved.
Policymakers must consider these elements while formulating and executing monetary
policy measures to get their desired economic objectives.

Tufail and Ahmad (2018) conducted a study centred on developing economies, notably
Pakistan, analyzing financial frictions and the optimal policy response to economic
shocks. The study investigated three key areas regarding the role of financial frictions
in Pakistan: first, it compared a standard New Keynesian DSGE model calibrated with
financial frictions to a scenario in which the financial structure is deemed irrelevant in
observing the behavior of the prevailing macroeconomic situation. Second, the study
evaluated the extent of diverse repercussions and the dissemination of multiple
demand and supply-side shocks amid financial frictions. Third, it empirically validated
the effects of various shocks on optimal policy. The study's policy implications
highlight its significance for inflation results, production, and consumption, although
it did not include the instability caused by monetary and financial shocks.

Chéron and Straub (2017) performed a study on the transmission of macroeconomic
shocks within a DSGE model with financial frictions. The authors discovered that
financial frictions can exacerbate the impacts of macroeconomic shocks, and that
monetary policy can serve as an effective instrument for alleviating these
exacerbations. These frictions, which may appear as interruptions in credit markets,
challenges in obtaining finance, or fluctuations in borrowing prices for consumers and
enterprises, exacerbate the economic consequences of shocks. Nonetheless, their
research highlights the efficacy of monetary policy as a mechanism to mitigate these
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exacerbating effects. Central banks can affect credit availability, borrowing costs, and
total financial system liquidity through tools such as interest rates, thereby alleviating
the negative effects of financial frictions and fostering economic stability during
shocks.

The empirical literature on financial frictions is crucial in emphasizing the importance
of our work in the context of Sierra Leone. These studies, primarily undertaken in
industrialized and certain emerging nations, highlight the critical impact of financial
frictions on inducing economic instability and altering the efficacy of monetary policy.
They emphasize that financial frictions can induce significant variations in essential
macroeconomic indicators, highlighting the effects of different shocks. This literature
underscores the capacity of monetary policy to mitigate the detrimental effects of these
frictions.

Nonetheless, a significant research deficit exists in the analysis of financial frictions
and central bank policy responses in small-open economies such as Sierra Leone.
Considering the distinct attributes and susceptibilities of different economies, our
research's sole emphasis on Sierra Leone and the utilization of a DSGE model may
yield significant insights. It seeks to highlight the essential function of the central bank
in mitigating financial frictions and their implications for economic stability, a facet
frequently neglected in the current research. This paper aims to address this research
vacuum by offering a context-specific analysis focused on Sierra Leone, examining
the effects of financial frictions on price and financial stability—issues of critical
importance for BSL.

3.0  Model Specification

In this section, we present a small-scale open-economy DSGE model for Sierra Leone.
The model begins with a continuum of infinitely-lived households indexed as i €[0; 1],
which make consumption and savings decisions and set wages in a staggered fashion.
In contrast to the standard New Keynesian model, we assume that monopolistically
competitive firms are price makers in the goods market, but they face nominal
rigidities introduced by Calvo’s 1983 price setting. The monetary authority controls
nominal interest rates and is concerned with both price and GDP growth and follows
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a Taylor rule. We extend the Keynesian DSGE framework for a small-open economy
with financial frictions, where households consume and invest in baskets of
domestically produced and imported goods, and imported goods are allowed to enter
both aggregate consumption and investment to match the joint fluctuations in both
imports and consumption. We model an economy in which the growth rate of the trade-
weight exchange rate is exogenous and affected by inflationary pressure. We
incorporate interest rate spreads in the financial frictions specification to allow for
financial instability to pass through to inflation, exchange rate, and productivity, and
ultimately, the central bank policy action to implement an effective policy stance.
Lastly, we describe the linkages among households, firms, the external sector, central
bank, and the banking system, which intuitively explain the development of financial
frictions®.

3.1  Households

In addition to accumulating physical capital and holding cash, households can save on
domestic and foreign bonds. The choice between domestic and foreign bond holdings
balances into an arbitrage condition, invariably pinning down expected exchange rate
changes (i.e., an uncovered interest rate parity condition). The output gap is specified
in the output gap equation below, which is an Euler equation* stating the inter-
temporal first-order condition for a dynamic choice problem facing the representative
household. The output gap is specified as a function of future expected output interest
rate, inflation, and government policy shock.

x¢ = Ei(x¢41) —{re — Ec(pes1) — 94 1)

The output gap is modelled as an unobserved control variable, where: r, is the interest
rate and it is modelled as an observed control variable, while p;, is the inflation rate is
modelled as an observed control variable. The shock process here evolves following
the specification

8i+1 = Pg8t + &1 Productivity shock 2

3 A detailed presentation of the model is provided in the working paper version of Adolfson et al. (2005).
4 1t describes the evolution of economic variables along an optimal path.
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Also defined as the productivity shock. The variable g, is a first-order autoregressive
state variable.

3.2 Firms

There is a continuum of monopolistic firms i €[0; 1] that choose their price P*.

Among these firms, a fraction of 8P is not allowed to set the price, then the price

remains the same such that P* = . For the share 1 — 6P of firms allowed to reset

t t—j

their price, each firm maximizes the expected sum of profits:

max 2 (Bop) (P () — MC (DY (), (©)
* t=0 t t+1 t+1

)

Where Y is total output/income whilst MC is the marginal cost for a typical household
or firm. Under the demand constraint from final goods, the first-order conditions,
combined with the aggregate price equation and taken in logs give rise to the New
Keynesian Phillips Curve.

Here, it is assumed that the final domestic good is a composite of a continuum of
i differentiated goods, each supplied by a different firm. Since the central bank has a
time-varying inflation target of p, in the model, we allow for interest rate inertia to the
current inflation target, but also the inflation expectation term in the Phillips curve.
The process for the first-order condition of the profit maximization problem yields the
following augmented log-linearized Phillips curve:

pe = pplpe + (1 — pp)[BE(Pe+1) + KX + Pes] 4)

Where: p, denotes log deviation from steady-state and denotes inflation in the
domestic sector. We now turn to the import and export sectors. There is a continuum
of importing consumption and investment firms, which buys a homogeneous good at
a price of P in the world market and converts it into a differentiated good through a
brand naming technology. The exporting firms buy the (homogeneous) domestic final
good at a price of P¢ and turn this into a differentiated export good through the same

type of brand naming technology. The nominal marginal cost of the imﬁorting and
exporting firms is thus S P+ and P4S respectively. Where: S is the nominal
tt t t t

exchange rate (domestic currency per unit of foreign currency). The differentiated
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imported and exported goods are subsequently aggregated by import for consumption,
import for investment, and an export packer — this means that the final import
consumption, import investment, and export good should constitute a Constant
Elasticity of Substitution (CES) composite.

To allow for short-run incomplete exchange rate pass-through to import and export
prices, we introduce nominal rigidities at the local currency price, following Smets &
Wouters (2002)°. The price-setting problems of the importing and exporting firms are
completely analogous to those of the domestic firms. In total, there are two specific
Phillips curve relations determining inflation in the domestic, import consumption,
import investment, and export sectors, all having the same structure as illustrated in
Eqg. (3). Recall the canonical New Keynesian DSGE model of inflation (p,), output
gap (x.) and the interest rate (r;) includes an exogenous (observed=domestic exchange
rate=foreign exchange rate) variable. As such we have further extended the model by
adding an AR (1) for the unobserved state variable(est) and an equation

linking the unobserved (est) to the observed (e;), thereby specifying how the
unobserved state (est) is transformed into the observed control variable (e.). Recalling
that all the observed variables in a DSGE model must be modelled as endogenous
control variables. This requirement implies that there is no reduced form for the
endogenous variables as a function of observed exogenous variables — indicating from
the theory that exogenous variables should be modelled. Mechanically, the solution is
to define a control variable that is equal to a state variable that models the exogenous
process. We clarify this issue by allowing for the above identity to hold then

e = es; (5)

Where: e; is the growth rate of the exchange rate, which we have modelled as an
observed exogenous variable. Note that we have, therefore, modelled an economy in
which the growth rate of the trade-weighted exchange rate is exogenous and in which
it affects inflation. Henceforth, we would refer to the trade-weighted exchange rate as

% Since there are neither any distribution costs in the import and export sectors nor is there any endogenous
pricing to market behavior among firms, pass-through is complete in the absence of nominal rigidities.
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the exchange rate. Note that the evolution or transmission of the exchange rate est
shock as a state variable with an AR (1) process is defined as follows:

€St+1 = PesSt + Vg1 (6)

This assumption is informed by our knowledge of the Sierra Leonean economy, where
the prevailing domestic exchange rate is largely taken as given and highly influenced
by external factors and the informal sector. This is because the fundamentals of the
domestic economy are not strong enough to influence the path of the exchange rate

3.3  Central Bank

The central bank follows a generalized Taylor rule in setting interest rates in the short
run. As such, we approximate the behaviour of the central bank by following Smets
& Wouters (2002) approach - where the central bank is assumed to adjust the short-
term interest rate in response to the CPI inflation rate, the inflation target, the output
gap (rlneasured as actual minus trend output)®,

r, = Ept +u, (Basic Taylor Rule) ™

Observe that implicit in the basic Taylor rule is the inflation specification as such
making the interest rate a reaction function to inflation. Recalling also that the price
equation is a function of the exchange rate as we had specified earlier in Equation 4.
Moreover, it is important to note that, unlike the standard DSGE model without
financial frictions, the DSGE model with a financial accelerator mechanism
incorporates the spread shock and the net worth shock. To see how this is linked to the
interest rate let us restate the Taylor rule. Equation 7 is an expression for the safe
interest rate, which is akin to the Taylor rule. The Taylor rule is used to predict or
guide how central banks should alter interest rates due to changes in events in the
economy. The Taylor rule recommends that the central bank should raise interest rates
when inflation or GDP growth rates are higher than desired. However, we augment
the Taylor rule with an interest rate lag effect and specify it as shown below:

& An alternative specification is to define the output target in terms of the output level that would have
prevailed in the absence of nominal rigidities as in Smets and Wouters (2002). This model’s consistent
output gap would probably come???
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r=plr +="p t+u ®)
t r t P t t

Moreover, the lagged interest rate is also a function of the price level. As such we
specify the monetary policy shock as following an AR (1) process as specified below:

Upt1 = Pult + €1, ©)

The variable u, is a first-order autoregressive state variable for monetary policy shock.
The structural shock processes in the model are given in log-linearized form by the
univariate representation.

3.4  Financial Frictions

We also extend the model to account for financial frictions, which in simple words
imply wedges between the cost of capital and the return that investors earn from the
capital. They can be measured as a gap between the returns earned by savers and the
cost of accessing credit. In practice, financial frictions are included in standard DSGE
models, which build on the work of Bernanke et al. (1999), Christiano et al. (2014),
and Del Negro et al. (2015). The assumption is that entrepreneurs borrow funds from
the banks and invest those to acquire physical capital. However, entrepreneurs are
subject to idiosyncratic shocks, which affect their ability to manage capital, and
therefore their ability to repay their bank loans. To protect themselves against the
entrepreneurs’ default risk, banks charge a spread over the deposit rate when lending
money. The simplest of such models place a wedge between two interest rates: the
safe interest rate set by the central bank (r;) and the market interest rate (i) used by
consumers and producers as shown in Equation 10

iy = Or¢ + spy (10)

Equation 11 describes the interest spread, which specifies financial frictions as the
difference between the monetary policy rate and commercial bank or fund manager’s
rate. A large realization of sp, is represented by a large interest rate spread, indicating
financial distress/frictions. We generate the structural shock processes which follow
an AR(1) procedure shown in Equation 11.

SPe+1 = PspSPt + Nev1 (11)
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The state variable sp; is the current interest spread measuring financial distress whilst
N¢+1 represents a future unanticipated financial shock to the entrepreneurs/firms’ net
worth and the banking system. Any negative impact on the entrepreneurs’ or firms’
net worth tends to affect the ability to debt service and therefore increases non-
performing loans within the commercial banking system, which essentially adds to
financial frictions in the economy.

3.5  The External Sector

In a classic open economy model, in addition to interest rates, the exchange rate and
terms of trade are key, among other issues such as home versus foreign goods, tradable
versus non-tradable, and capital mobility. With these extensions, we can accommodate
additional (external) shocks in our estimable DSGE model such as commodity shock,
trade shock, productivity shock, and financial friction shock among others. We extend
the canonical New Keynesian DSGE model of inflation p., the output gap x;, and the
interest rate r; to include an exogenous (observed) variable in the Philips curve
equation in (4) above. Recall that we extend the model by adding an AR(1) process
for the unobserved state variable est and an equation linking the unobserved est to the
observed e; see equation 6, where e, is the growth rate of the exchange rate, which we
have modelled as an observed exogenous variable. Therefore, we have modelled

an economy in which the growth rate of the trade-weighted exchange rate is exogenous
and affects inflation. Henceforth, we call the trade-weighted exchange rate just the
exchange rate.

3.6 Shocks

The structural shock processes in our extended model are given in a log-linearized
form by the univariate representation. Where a first-order autoregressive process AR
(1) is the standard approximation to all the exogenous variables.

3.7  Data Sources and Description
To estimate the model, we use quarterly data (2011Q1 — 2020Q4) sourced from the
Bank of Sierra Leone. The variables for the study are GDP deflator, monetary policy
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rate, commercial bank lending rate, the growth rate of the exchange rate, and growth
rate of the nominal effective exchange rate and inflation rate.

3.8  Estimation Method & Calibration of Priors

In the empirical literature, there are numerous strategies used to determine the
parameters of new Keynesian DSGE models. This study uses a Bayesian estimation
approach, which combines both calibration and estimation of selected model
parameters. According to Bergstrom (2001), priors can be gleaned from personal
introspection to reflect strongly held beliefs about the validity of economic theories.
Priors also reflect researchers’ confidence about the likely location of the structural
parameters of the model. In practice, priors were chosen based on observation, facts,
and the existing empirical literature.

To perform the Bayesian estimation of the model, we need to specify priors for the
parameters. Parameters in a DSGE model typically have economic interpretation. We
use those interpretations to specify informative priors. The model has seven structural
parameters (¢, B, k, 0,1, pp, pr) and four standard deviation shock parameters (p,,
Pg: Pes: Psp)- The parameters of the beta distributions were chosen to affirm the weight
of prior mass on theoretically appropriate values. We specify parameter Rho

(p) as inflation inertia in the price equation. It is expected to lie between 0 and 1, and
for a small-open economy like Sierra Leone, it is probably in the higher end of the
range. We use a prior beta distribution with parameters (30, 70). These parameters are
consistent with studies done by Jackson and Tamuke (2022). Phi (¢) is the parameter
for exchange rates on the price equation. We specified this with a prior beta
distribution of (30, 70). This was informed by our knowledge of the impact of the
exchange rate movement on inflation in Sierra Leone. Beta () is the parameter for
inflation expectation in the price equation and is specified with a prior distribution (95,
5). Kappa (k) is the parameter for the output gap in the price equation and it is
specified with prior distributions of (30, 70). Theta (8)is the parameter for the
monetary policy rate in the interest spread equation, with a prior distribution of (80,
20). Psi (1) is the parameter for inflation in the monetary policy rule, with a prior
distribution of (50, 50). Finally, Rho (r) is the parameter for interest inertia in the
monetary policy rule (70, 30).
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On the other hand, the autoregressive parameters Rho (u) is the monetary policy shock,
with a beta prior distribution of (50, 50), whilst Rho (sp) is the financial frictions shock
and assigned a prior distribution of (50, 50). However, since both perturbations
represent financial system shocks, it can be assumed that there may be some level of
relationship existing between them. Note that these are parameters defining the
stochastic processes of these parameters. Therefore, Rho (g), the assigned productivity
shock is specified with prior distributions of (75, 25), whilst Rho (es) is the demand
shock parameter and specified with prior distributions of (50, 50). Since both
perturbations represent demand shocks, they can impact the equation of the Philips
curve as already specified, which implies that there is a relationship between them.

3.9  Convergence Diagnostic

We checked for the convergence diagnostic of the model to determine whether there
is convergence in the Markov Chain Monte Carlo (MCMC) simulation - such
convergence indicates reliable parameter estimates (Fernandez-Villaverde and
Guerron-Quintana, 2021). This then results in graphing the behaviour of individual
parameters, as well as generating the effective sample size (ESS) summary statistics.
To ensure that there is convergence efficiency, the trace plot should not exhibit a time
trend and should be mean-reverting, and exhibit of constant variance and decaying
autocorrelation. The density of the chain should not vary throughout the MCMC
sample. In addition, the constant of the density distribution can be assessed by
examining both the 1-half and 2-half density plots and must be symmetrical, or at
worse, the differentials should be minimal. Significant differences in the density may
invariably imply no convergence in the chain.

Attainment of low-level efficiency for the estimated linear DSGE model could also
indicate convergence problems in the iteration processes. If such is the case, the
recommendation is to estimate the model with block options - implying an imposition
of restrictions/blocks on selected parameters to adjust for the observed high
autocorrelation, which invariably may enhance the efficiency of the MCMC sampling.
However, to properly identify the parameters (both structural and blocked state), an
algorithm for the density functions command was written for all the parameters and
immediately followed by a graphing of the diagnostic outputs to display comparison.
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The structural parameters with the best performance should be restricted/blocked and
followed by a re-estimation of the model. Simply put, identified parameters for the
restricted / block options was informed by the behavior of the density functions.

4.0 Empirical Findings

4.1  Preliminary Analysis

The model summary, as referenced in Table 1 below, reports the prior and likelihood
specifications, including the default inverse-gamma before the standard deviation of
the shock. The output reports the burn-in length and MCMC sample size and
information about the efficiency of the Metropolis-Hastings sampler. The overall
acceptance rate is 41.9%, which is normally the value for models of this nature. The
relatively high acceptance rate indicates that a large portion of the proposed MCMC
iteration is accepted, with sufficiently high regions of the posterior probability. Whilst
the sampling efficiencies range from 0.0992 to 0.2272, it is important to note that
efficiency is directly linked to the autocorrelation of the MCMC draws, with higher
efficiency indicating lower autocorrelation. The posterior mean for rhosp is 0.66, theta
is 0.73, rhou is 0.57, rhor is 0.78, which seemingly are not identical to the prior means.
The posterior mean for the rest of the parameters is almost identical. Overall, most of
the parameters show little updating, indicating that the likelihood is uninformative
along several dimensions of the model’s parameter space. The posterior results for all
parameters, except {rhosp}, {theta}, {rhou} and {rhor} are mainly driven by the priors.
However, since the posteriors for some of the parameters manifest significant
updating, we, therefore, checked the posterior diagnostics plots to determine which
parameters need to be restricted/blocked (See Appendix 3).

From the estimated model in Table 1, the magnitude of the monetary policy, parameter
(57.4%) in the steady-state long run is quite low, but not entirely surprising considering
weak monetary policy transmission in Sierra Leone. Whilst the magnitude of
productivity parameter has the highest impact in the long-run steady state at (77.6%),
this is expected since Sierra Leone as a small-open economy depends largely on raw
materials production (typically minerals), which account for a greater share of GDP.
On the other hand, a demand parameter has the lowest impact in the long-run steady
state at (52.4%). This is not surprising considering that Sierra Leone’s economy
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is dominated by economic agents with low incomes, with low demand-driven potential
to induce high levels of production. Finally, a financial sector parameter has a
magnitude of (65.8%) in the long-run, which surprisingly is higher than a monetary
policy parameter. The implication is that, in the long run, the financial system plays
a much more significant role in the expansion of output and the maximization of
general welfare. All standard deviations are low and within a low and reasonable
range, which means they are not distortionary to the model’s stability.

After investigating effective sample sizes for each parameter in the estimated Bayesian
model without block options (see Appendix 2), we observed that Effective Sample
Sizes (ESS) for the estimated model, with block parameters, performed better than the
model without the blocked parameters - this indicates that blocking improves the
sampling efficiency of the model (shown in Table 2).

Based on Figure 1 below, the trace plot shows reasonable mixing, implying that all
parameters exhibit Autocorrelation tail-off or decay at a moderate pace. While the
density plot shows that the first and second-half densities do not substantially differ, a
much better decaying of autocorrelation values is revealed compared to the model
estimation without blocked parameters (see Appendices 1 and 4)
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Table 1: Bayesian Estimation Results with blocked options

Equal-tailed
Mean Std. dev. MCSE Median
95% cred. Interval
rhor 0.7835949 0.0376654 0.003712 0.7854651 0.7018533 0.8508351
psi 0.5496935 0.0453023 0.00292 0.5517569 0.4572508 0.6339941
theta 0.7315199 0.0484835 0.001101 0.7343399 0.6326788 0.8209356
rhop 0.2079591 0.032452 0.002159 0.2058095 0.1504237 0.2748733
Beta 0.9546248 0.0194235 0.001877 0.9573528 0.9110406 0.9855337
Kappa 0.3467494 0.0395534 0.002436 0.3457074 0.2739801 0.4302858
Phi 0.3100986 0.0460562 0.000966 0.3098658 0.2200655 0.4011811
rhou 0.5740353 0.0288702 0.001759 0.5740865 0.5172461 0.6283986
rhog 0.7755212 0.0334536 0.002647 0.7767339 0.7062917 0.8359467
rhoes 0.5243019 0.0441976 0.000947 0.525717 0.4354076 0.6090341
rhosp
sd(e.u) 0.6582309 0.0447663 0.001401 0.6594133 0.5652389 0.7423243
sd(e.g) 2.960666 0.5895206 0.05062 2.908786 1.950352 4.296138
sd(e.es) 2.565157 0.603433 0.062783 2.488262 1.575094 3.926231
sd(e.sp 1.688917 0.1992753 0.004702 1.668829 1.359151 2.146878
rhoes 1.323758 0.2031606 0.006227 1.303207 0.9841857 1.775724
rhosp

Notes: The sample size of the above output ranged from 2011Q2 to 2020Q4, with 39
observations. The MCMC sample is 10,000 and Burn-in is 2,500. Where MCMC: Markov Chain
Monte Carlo (MCMC) simulation. Whilst MCSE is the Mean Conditional Squared Error, which
is a measure of the accuracy of the model's prediction.

Rhor=is the parameter for interest inertia in the monetary policy rule

Psi= is the parameter for inflation in the monetary policy rule

Theta= is the parameter for the monetary policy rate in the interest spread equation

Rhop= inflation inertia in the price equation

Beta= is the parameter for inflation expectation in the price equation

Kappa= is the parameter for the output gap in the price equation

Phi=is the parameter for exchange rates on the price equation

Rhou= is the monetary policy shock parameter

Rhog=is the assigned productivity shock is specified

Rhoes= is the demand shock parameter

Rhosp= is the financial frictions shock parameter
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Sd(e.u)= monetary policy shock
Sd(e.g)= productivity shock

Sd(e.es)= demand shock
Sd(e.sp)= financial shock

Table 2: Efficiency Summary Statistics

Efficiency Summary MCMC sample Size 10,000

Efficiency: Min 0.009238

Avg 0.07913

Max 0.2272

ESS Corr. time Efficiency

rhor 102.95 79.14 0.0103
psi 240.69 41.55 0.0241
Theta 1940.69 5.15 0.1941
rhop 226.02 44.24 0.0226
Beta 107.07 93.40 0.0107
Kappa 263.69 37.92 0.0264
Phi 2271.60 4.40 0.2272
Rhou 269.27 37.14 0.0269
Rhog 159.69 62.62 0.0160
Rhoes 2178.37 4.59 0.2178
Rhosp 1020.75 9.80 0.1021
Sd(e.u) 135.63 73.73 0.0136
Sd(e.g) 92.38 108.25 0.0092
Sd(e.es) 1795.85 5.57 0.1796
Sd(e.sp) 1064.42 9.39 0.1064

Rhor=is the parameter for interest inertia in the monetary policy rule
Psi= is the parameter for inflation in the monetary policy rule
Theta= is the parameter for the monetary policy rate in the interest spread equation

Rhop= inflation inertia in the price equation

Beta= is the parameter for inflation expectation in the price equation
Kappa= is the parameter for the output gap in the price equation
Phi= is the parameter for exchange rates on the price equation
Rhou= is the monetary policy shock parameter
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Rhog=is the assigned productivity shock is specified
Rhoes= is the demand shock parameter

Rhosp= is the financial frictions shock parameter
Sd(e.u)= monetary policy shock

Sd(e.g)= productivity shock

Sd(e.es)= demand shock

Sd(e.sp)= financial shock

Figure 1: Blocked Post-Estimation Diagnostics for Model Parameters Plots
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4.2 Impulse Response Functions

Figures 2-5 present the results of various structural shock analyses. By examining the
impulse response functions, these figures offer a comprehensive understanding of the
effects of monetary policy, demand, productivity, and financial shocks on key
macroeconomic variables. These figures provide critical insights into the short-term
and long-term consequences of these shocks and the potential impact they have on the
economy. The results presented in these figures are thought-provoking and raise
important questions about the role of monetary policy, demand, productivity, and
financial stability in shaping the economic landscape. These figures serve as valuable
tools for policy makers, economists, and other stakeholders in understanding the
interplay between these factors and their impact on economic growth, inflation, and
overall financial stability. They provide a deeper understanding of the complex
relationships between these factors and the broader economy and offer guidance for
informed policy decision making.

. Monetary Policy Shock

Figure 2 depicts the effects of a positive monetary policy shock on various
macroeconomic variables in Sierra Leone. The monetary policy shock leads to a sharp
increase in the domestic market interest rate in the immediate aftermath, but this
increase starts to dissipate by the fourth quarter, and by fifth quarter it falls below the
equilibrium level. The inflation rate experiences a steep decline but eventually returns
to its pre-shock levels by the fifth quarter, which suggests that the effectiveness of
monetary policy in controlling inflation is weak in the long run.

In the short run, the contraction in domestic output following a positive monetary
policy shock reflects the immediate tightening of financial conditions. This sharp
reduction in output signifies the economy's sensitivity to increased interest rates, which
dampen consumption and investment activities. However, the gradual recovery of
output, culminating in a return to pre-shock levels by the fifth quarter, underscores the
transitory nature of the monetary policy shock and the economy’s inherent resilience.
This recovery aligns with the classical dichotomy, which posits that monetary policy
primarily influences nominal variables in the long run, with minimal sustained effects
on real economic activities.
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The observed dynamics in Figure 2 suggest that monetary policy shocks in Sierra
Leone predominantly affect the economy through short-term channels. These include
adjustments in aggregate demand and the corresponding immediate responses in
inflation and output. The return to equilibrium by the fifth quarter indicates that the
initial contraction in output is not structural but cyclical, allowing the economy to
emerge from recessionary pressures.

The results emphasise the importance of proactive and adaptive monetary policy.
While the findings affirm the transitory nature of monetary policy shocks, they also
highlight the need for vigilance by policymakers in responding to evolving economic
conditions. Rapid and precise adjustments to the monetary policy rate are essential to
mitigate short-term downturns while fostering conditions for long-term stability.
Figure 2 thus serves as a crucial tool for understanding the interplay between monetary
interventions and macroeconomic stability, offering insights into crafting policies that
balance short-term responsiveness with long-term objectives.

Figure 2: Response to Monetary Policy Shock
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. Demand Shock

The analysis in Figure 3 demonstrates the dynamic effects of a positive demand shock
on key macroeconomic variables in Sierra Leone. The immediate rise in the market
interest rate reflects the economy's short-term adjustment to heightened demand
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pressures. This increase remains steady until the second quarter, after which it declines
continuously, converging back to its pre-shock equilibrium by the sixth quarter. This
pattern indicates the transient nature of demand shocks on interest rate dynamics, as
market forces gradually absorb the excess demand.

Inflationary pressures intensify sharply following the demand shock, underscoring the
sensitivity of the aggregate price level to demand-side fluctuations. However, the
return of inflation to its pre-shock level by the second quarter reveals the temporary
nature of these price changes. This rapid adjustment is indicative of the self-correcting
mechanisms within the economy, likely facilitated by monetary policy interventions.

The response of the monetary policy rate further highlights the central bank's role in
mitigating inflationary pressures. The immediate and sustained rise in the policy rate
until the end of the first quarter reflects the monetary authority's proactive stance in
countering inflation. By the sixth quarter, as inflation stabilises, the monetary policy
rate reverts to its initial level, aligning with the normalisation of macroeconomic
conditions.

The output dynamics, however, reveal the recessionary consequences of demand
shocks. The sharp initial decline in output highlights the contractionary effects of
tightened monetary conditions and reduced economic activity. The economy's
prolonged recessionary state, persisting until the sixth quarter, underscores the depth
of the shock's impact. The eventual recovery to pre-shock output levels by the seventh
quarter reaffirms the economy’s resilience, though the lagged adjustment underscores
the significant costs of demand volatility.

In summary, Figure 3 elucidates the transient yet profound impacts of demand shocks
on Sierra Leone’s economy. While inflation and interest rates exhibit a relatively swift
return to equilibrium, the prolonged recessionary state of output highlights the
asymmetric effects of such shocks. These findings emphasise the critical role of
policymakers in closely monitoring and managing demand fluctuations to stabilise
economic conditions and minimise adverse impacts on growth.
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Figure 3: Response to Demand Shock
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. Productivity Shock

The analysis in Figure 4 provides an interpretation of the macroeconomic responses to
a positive productivity shock in Sierra Leone. The results highlight the sequence of
variable adjustments, capturing both immediate and lagged effects, alongside the
transitory and permanent impacts on the economy.

In the immediate aftermath of the productivity shock, the market lending rate increases
sharply. This response reflects heightened demand for credit as firms and individuals
seek to take advantage of the improved productivity environment. The rise in lending
rates demonstrates the financial system's sensitivity to changes in economic
productivity and its role in facilitating economic adjustments. Alongside this, inflation
also increases abruptly. This initial inflationary response, driven by demand-side
pressures, arises from increased consumer and investment spending spurred by higher
incomes and economic optimism.

As the productivity shock progresses, other macroeconomic variables begin to adjust.
The monetary policy rate increases sharply, reflecting the central bank's proactive
approach to controlling inflationary pressures and ensuring economic stability. The
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monetary policy rate remains elevated for several quarters, underscoring the structural
implications that policymakers associate with productivity shocks. Meanwhile, output
experiences a sharp rise following the shock, as the economy capitalises on enhanced
productivity to increase production levels. This output gain persists until the third
quarter, after which it gradually declines, returning to its pre-shock level by the fourth
quarter. This reversion suggests that while productivity shocks generate short-term
growth, their impact on output is cyclical rather than permanent.

Over time, inflation begins to decline, returning to its pre-shock level by the fourth
quarter. This trajectory indicates that the supply-side benefits of productivity gains
eventually outweigh the initial demand-side pressures, stabilising prices in the
economy. The market lending rate, while gradually decreasing after its initial surge,
remains above its pre-shock level, reflecting a permanent adjustment in credit market
dynamics. Similarly, the monetary policy rate stabilises at a higher level than before
the shock, indicating a structural recalibration by monetary authorities in response to
the perceived long-term effects of improved productivity.

Panel 4: Response to Productivity Shock
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. Financial Shock

The impulse response analysis in Figure 5 provides a coherent view of the
macroeconomic effects of a financial shock in Sierra Leone, interpreted through the
chain rule to highlight immediate, intermediate, and long-term effects on key
variables. The responses reveal the distinct characteristics of the Sierra Leonean
economy, shaped by its unique financial structure and reliance on non-monetary
factors.

In response to the financial shock, interest rates exhibit an immediate and sharp
increase. This abrupt adjustment reflects heightened risk perceptions or financial stress
within the economy. However, the elevated interest rates gradually decline over the
course of eight quarters, eventually reverting to their pre-shock levels. This pattern
indicates that the impact of the financial shock on interest rates is transitory, with the
financial system demonstrating a degree of resilience and capacity for adjustment over
time.

Despite the significant fluctuations in interest rates, the financial shock appears to have
little to no discernible impact on inflation, monetary policy, or output. The lack of
responsiveness in inflation can be attributed to the dominance of non-monetary factors
driving price levels in Sierra Leone. Inflation is less sensitive to variations in
consumption or borrowing, and therefore, the increase in market interest rates does not
significantly deter demand or influence pricing pressures. This highlights the structural
nature of inflation in Sierra Leone, which is shaped more by external factors, such as
import prices or supply constraints, than by domestic financial conditions.

The monetary policy rate also remains unresponsive to the financial shock. This may
be due to the central bank’s recognition of its limited ability to address the structural
financial frictions in the economy. Factors such as the significant gap between savings
and investment rates, high operating costs for commercial banks, and the prevalence
of non-performing loans impose constraints that monetary policy cannot directly
mitigate. Consequently, the central bank's policy adjustments remain unaffected by the
financial shock, reflecting its understanding of the broader financial environment and
its constraints.
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Output similarly shows no significant response to the financial shock, which can be
explained by the small size of the formal financial sector relative to the large informal
economy. In Sierra Leone, much of the economic activity and entrepreneurial
investment occurs outside the traditional banking system, rendering the transmission
of financial shocks through formal savings and lending channels less effective. High
lending rates and limited accessibility to formal financial services mean that
entrepreneurs rely on alternative mechanisms for financing their investments. As a
result, financial frictions in the formal sector have a negligible impact on overall
economic output, and growth remains largely insulated from the conditions of the
formal financial system.

The resilience of the financial sector to the shock is further supported by the structure
of commercial banks in Sierra Leone. A substantial portion of bank profits is derived
from investments in safe government securities and foreign currency trading, both of
which offer relatively stable returns. This reduces the banking sector’s vulnerability to
financial shocks, as it is less reliant on traditional lending activities that are more
susceptible to financial frictions. The ability of banks to maintain stability in their core
revenue streams likely contributes to the limited macroeconomic impact observed in
the impulse response.

In summary, the response to the financial shock in Figure 5 underscores the unique
economic and financial dynamics of Sierra Leone. While interest rates react sharply
and then normalise over time, inflation, monetary policy, and output remain largely
unaffected due to the dominance of non-monetary factors, the structural nature of
financial frictions, and the outsized role of the informal economy. These findings
highlight the importance of understanding the distinct characteristics of the financial
system when designing policies aimed at managing financial shocks and promoting
sustainable growth.
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Panel 5: Response to Financial Shock
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5.0 Conclusion

5.1  Summary

This study estimates a small-open economy DSGE model for Sierra Leone,
incorporating financial frictions to explore the dynamics of monetary policy
transmission. Using Bayesian estimation, the model captures the nuanced interactions
among households, firms, the monetary authority, and the financial sector, while
considering the role of external shocks via the trade-weighted exchange rate. Impulse
response analysis demonstrates the effects of economic, demand, productivity, and
financial shocks on key macroeconomic variables.

The empirical findings underscore that monetary policy shocks in Sierra Leone are
transitory and primarily influence the economy through short-term adjustments in
aggregate demand. Inflation responds more significantly to exchange rate depreciation
than to domestic monetary policy actions, highlighting the vulnerability of Sierra
Leone’s economy to external shocks. Financial frictions, while present, have limited
effects on output, inflation, and monetary policy rates, reflecting structural
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characteristics such as the dominance of the informal sector and inefficiencies in the
formal financial system.

52

Policy Recommendations

The following policy recommendations align with the findings and aim to address
challenges:

Enhancing Monetary Policy Effectiveness: The Bank of Sierra Leone (BSL)
should adopt a more proactive and adaptive monetary policy framework to
mitigate the short-term effects of demand and productivity shocks. Rapid
adjustments to the monetary policy rate can help stabilise inflation and foster long-
term economic resilience.

Promoting Financial Inclusion: To alleviate transmission bottlenecks in
monetary policy, BSL should prioritise financial inclusion policies that integrate
the informal sector into the formal financial system. Incentives such as reduced
transaction costs and targeted credit programs can encourage participation.

Diversifying the Economy: Policymakers should focus on export-led growth
strategies to mitigate the adverse effects of exchange rate volatility. Boosting
production in sectors such as mining, agriculture, and fisheries can enhance
foreign exchange availability and reduce reliance on imports.

Strengthening Financial Sector Stability: Regulatory measures should address
inefficiencies in the banking sector, such as high non-performing loans and
operational costs. Improved corporate governance and risk management
frameworks can help stabilise credit markets and enhance the sector’s
contribution to economic growth.

Building Resilience to External Shocks: Given the limited impact of monetary
policy on structural inflation drivers, efforts should focus on managing supply-
side constraints and diversifying trading partners to reduce exposure to global
commodity price fluctuations.
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e Refining Data and Analytical Models: To overcome limitations related to data
availability and model assumptions, future research should incorporate broader
datasets and alternative modelling approaches. Expanding the time-frame beyond
2011-2020 and considering behavioural economics frameworks may yield deeper
insights.

Limitations: While the DSGE model effectively captures key dynamics, its
assumptions of rational expectations and perfect foresight may not fully align with the
behavioural realities of economic agents. Additionally, the model's inability to account
for all external economic shocks underscores the need for complementary analytical
tools.

This study contributes to the broader understanding of financial frictions and monetary
policy in small-open economies, offering actionable insights for policymakers in
Sierra Leone. By addressing identified challenges and leveraging the findings, the BSL
can foster price stability, economic resilience, and sustainable growth.
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APPENDICES
Appendix 1: Model Estimation without Block Parameters
Bayesian linear DSGE Model MCMC iterations 12,500
Burn-in 2,500
Random-walk Metropolis-Hastings Sampling MCMC sample size 10,000
Number of obs. 39
Acceptance rate 0.141
Sample: 2011Q2 thru 2020Q4 Efficiency Min. 0.001568
Avg. 0.005894
Log marginal-likelihood = 384.59501 Max. 0.01304
Equal-tailed
Mean Std. dev. MCSE Median 95% interval
cred.

rhor 7947464 .0200832 .003519 .7960984 7543221 .8322394

psi .5686506 .0416597 .004869 570128 4837977 647478

Theta .6882421 .0474875 .005188 .6905968 .5890496 TT47464
rhop 1771505 .0254463 .002575 .1769028 1293332 .2298978
Beta .9562655 .0203372 .001918 .9606688 .9101529 .9854781
Kappa .3767965 .0290637 .004949 3751629 .3223556 433979
Phi .2990247 .0419396 .006146 .3005387 .2099846 375779
Rhou 5573313 .0252256 .002209 .5598384 .5018589 .6012031
Rhog .8803861 .0160131 .002641 .8798988 .8480121 .9103098
Rhoes .5669138 .0372186 .004005 .5685116 4880662 .6319581
Rhosp .6948415 0357171 .004497 .6956811 .6244062 .7646303
Sd(e.u) 2.279139 .1866222 037774 2.295076 1.861314 2.619298
Sd(e.g) 1.151385 .0559486 .013081 1.14724 1.059369 1.262657
Sd(e.es) 1.544591 .082105 .015373 1.548152 1.37929 1.702182
Sd(e.sp) 1.099549 .103329 .026092 1.099264 .916858 1.299287

Note: There is high autocorrelation after 500 lags.
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Appendix 2: Efficiency Summary Statistics without block parameters

Efficiency Summary MCMC Sample 10,000

Efficiency Min. 0.001568

Avg. 0.005894

Max. 0.01304

ESS Corr. time Efficiency

rhor 32.58 306.95 0.0033
psi 73.22 136.58 0.0073
Theta 83.77 119.37 0.0084
rhop 97.68 102.38 0.0098
Beta 112.38 88.98 0.0112
Kappa 34.49 289.90 0.0034
Phi 46.56 214.76 0.0047
Rhou 130.39 76.69 0.0130
Rhog 36.76 272.07 0.0037
Rhoes 86.36 115.80 0.0086
Rhosp 63.07 158.54 0.0063
Sd(e.u) 24.41 409.69 0.0024
Sd(e.g) 18.29 546.65 0.0018
Sd(e.es) 28.52 350.59 0.0029
Sd(e.sp) 15.68 637.61 0.0016
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Appendix 3: Prior-posterior plot for the estimated model without
blocked parameters
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Appendix 4: Post Estimation Diagnostics plots for the parameters in the estimated model without blocked parameters
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