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Abstract 
The objective of this paper is to analyze the effect of exchange rate regimes on price stability through the role of institutions in order to draw lessons for SSA countries where this exchange rate policy has multiple financial, economic and social impacts. For this purpose, a panel data estimation using the Generalized Method of Moments in system was adopted and carried out on 35 countries for the period 1987-2017. Overall, the results show that, using the de facto classification of Ilzetzki, Reinhart and Rogoff (2019), under the direct effect on the one hand, membership of fixed exchange rate regimes reinforces the implementation of price stability policies, while flexible and intermediate exchange rate regimes rather disadvantage the extent of this stability. On the other hand, depending on the different combinations of exchange rate regimes with the composite index of political-economic institutions used, fixed and flexible exchange rate regimes reduce price volatility, while the intermediate exchange rate regime always disadvantages. We obtain a positive and significant effect of the composite index of institutions on inflation and also significant and expected effects of the different macroeconomic variables on inflation. For this reason, we recommend that these countries improve their framework of institutional configurations by providing favorable conditions for a monetary arrangement with capital mobility and a well-defined monetary regime, in order to maintain lower inflation in the long run, as well as political and economic stability in Sub-Saharan African countries. 
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Introduction 
Choosing an exchange rate regime is difficult for a developing country because of its influence on the price structure and its multiple financial, economic and social impacts (Avom, 2019; Bhanumurthy & Mohanty, 2014). Following the African Union's strategy of creating a continental central bank as part of the implementation of the common currency planned for 2021 (Bobbo, Amadou, 2016), which should eventually result in the harmonisation of the exchange rate regimes adopted by African countries since 1939. It is in the light of this objective and the crisis of the Bretton Woods system that this paper proposes to analyse the relationship between exchange rate regimes and price stability in Sub-Saharan African (SSA) countries via the composite index of institutions. This paper proposes to analyse the relationship between exchange rate regimes and price stability in SSA through the composite index of institutions, as most of these countries are dependent on international aid, and increasingly, international donors are conditioning the allocation of aid on the implementation of economic and political reforms in these countries. Furthermore, intra-African trade is low (around 10%) compared to the European Union with around 70%, not to mention other regions of the world such as the United States and China.  Since SSA countries export mostly raw materials, the geographical orientation of their trade forces some of these countries to hold reserves in euros/dollars. In order to ensure their economic development, the quality of institutions is fundamental in the management of their currencies through the control of inflation, whose perverse effects on the economy are inestimable (Ilzetzki, et al., 2019; Sall, Khadry, 2017; Lohi, 2014; Ghosh et al. 2010; Mijiyawa, 2010; Barro, 1995). Therefore, the participation of SSA countries in globalisation, and the possibility that they will benefit from it, requires that these countries control their inflation rates (Eboue 2005; Mishkin, (1997). Inflation targeting is a central concern for macroeconomic stability. Moreover, the logic of economic competitiveness of SSA countries, leads us directly to the analysis of the behaviour of exchange rate regimes, considered as indispensable tools for IMF staff (Ilzetzki, et al., 2017).  
According to the (IMF, 2020), average inflation in the region is expected to decline from 8.5% in 2018 to 8.4% in 2019 and 8.0% in 2020, but with marked disparities across countries. Inflation is expected to accelerate in countries that have experienced conflict or political unrest, significant currency depreciation (Angola, Liberia), droughts (Kenya, Lesotho, Namibia, Zambia, Zimbabwe), and widening fiscal deficits. In contrast, inflation is expected to remain low in the monetary unions (West African Economic and Monetary Union (WAEMU) and Central African Economic and Monetary Community (CEMAC)). Some WAEMU countries could experience an episode of deflation. However, following the adoption of the second amendment to the IMF's Articles of Agreement, member countries are free to adopt the exchange rate regime of their choice between a fixed or floating regime or an intermediate solution (Ilzetzki et al., 2019).  
The ultimate objective of this study is to analyse macroeconomic stability according to the school of monetarist economists (Friedman, 1953 and Mundell, 1961, 1963) and according to the "populist approach" in terms of the political institutions that contribute to the elimination of uncertainties in the countries in the sample. The exchange rate regime affects the stability and competitiveness of the economy (Coulibaly and Davis, 2013). Thus, the trade-off between a fixed or floating regime is a result of both the economic objectives of these countries and the constraints they face (Ghosh, A, 2014; Gnimassoun, 2014).  
Against this backdrop of theoretical controversy, the question of the relationship between exchange rate regimes and macroeconomic stability is still unresolved in the literature. For many authors, the result of the recent empirical literature between exchange rate regimes and inflation shows that fixed exchange rates provide low and stable inflation (Lohi 2014; Ghosh 2014; Qureshi and Tsangarides 2014; Klein and Shambaugh 2010; Ghosh, 2010; Aloui and Sassi, 2005). In contrast, other studies show the ability of flexible and intermediate exchange rate regimes to provide lower inflation rates than fixed exchange rate regimes (Aghion et al., 2009; De Grauwe and Schnabl 2008). 
Following on from the work on the determinants and targeting of inflation, and in particular macroeconomic stability, this study aims to highlight the links between price stability in SSA countries and the exchange rate regimes to which they belong, without forgetting the role of institutions. More specifically, it postulates that exchange rate regimes influence the way monetary policies are designed and implemented in SSA countries. To test this hypothesis, we specified in a dynamic panel for a sample of 35 SSA countries over the period 1987- 2017 using the system generalized method of moments (system GMM) as developed by Blundell and Bond (1998). Our results show that under the de facto classification of Reinhart and Rogoff (2016) and Ilzetzki et al. , (2017, 2019) membership in flexible and intermediate exchange rate regimes amplifies the general price level, while fixed exchange rate regimes on the other hand weakens this increase (deflation) while creating a condition favourable to price stability. Moreover, we obtain a positive and significant effect of the composite index of institutions on inflation. 
The rest of this paper is organised as follows. The first section provides a synthesis of the literature. The second section presents the methodological approach and the data of the study. The third section discusses the results while the fourth section concludes the paper. 
 
1. CRITICAL OF LITERATURE 
The economic litterature shows that economists are not unanimous on the effect of exchange rate regimes on price stability. On of the main views in economic théory on the relationship between exchange rate regimes and inflation is the anti-inflationary effect of fixed exchange rate regimes through monetary discipline and the propensity to import the credibility of the anchor monetary authority (Ghosh et al, 1997 and De Grauwe and Schnabl, 2008). The classic result in the literature between exchange rate regimes and inflation is that fixed exchange rates provide low and stable inflation (Ghost et al, 1997; Bleaney and Francisco, 2007; De Grauwe and Schnabl, 2008). Indeed, Chang and Vellasco (2000) argue that a flexible exchange rate regime completely avoids currency and banking crises in a small open economy, whereas under a fixed exchange rate regime this is possible. Therefore, we will present some theoretical and empirical work on the relationship between exchange rate regimes and price stability and we will conclude with the role played by institutions in this relationship.  
1.1. Review of theoretical work  
The evolution of the theory on the exchange rate regime started in the 1950s (Friedman, 1953) distinguished between two cases: the case where exchange rates are flexible, and the case where exchange rates are maintained by the state temporarily rigid, but subject to change at the decision of the state. Friedman considered the rigid exchange rate system as the worst case. According to him, the fixed exchange rate system is a generator of speculative crises and instabilities.    
As early as 1960, Robert Mundell (1961) was the first to stress the importance of capital mobility in determining the optimal exchange rate regime. It was Mundell (1961) who noted the insulating capabilities of flexible exchange rates in the presence of capital mobility, he also mentioned for the first time the individual characteristics of countries and laid the foundations of the theory of optimal currency areas. Within the framework of this perfect capital mobility, Mundell (1962, 1963) and Fleming (1962) showed the crucial role of exchange rate regimes in economic policies and developed further by other economists (Mackinnon, 1963; Kenen, 1969).  
However, the exchange rate crises experienced by the transition countries of Eastern and Central Europe, some Asian countries, Latin America and Africa, show that no exchange rate regime can avoid macroeconomic turbulence. The exchange rate regime put in place may be well or poorly adapted to the institutions and structural characteristics of the economy. However, the introduction of institutions into the relationship between exchange rate regimes and price stability is crucial according to North (1991), who says that institutions should be seen as human restrictions including social, economic and political interactions. In other words, institutions can be defined as a set of socially accepted rules. Thus, institutions are said to be unstable when the application of the rules governing them varies according to individuals or a given situation.  
From the 1990s onwards, under the impetus of the international financial institutions (IMF and WB), many countries embarked on an extensive programme of financial reforms. But in times of crisis, there seems to be a big difference in the effect of these reforms on macroeconomic stability and economic development. This raises the question of why exchange rate and monetary policy reforms are successful in one country and fail in another. In this context, several research studies show that reforms presuppose a sound institutional framework and appropriate institutional reforms (Yahyaoui and Rahmani, 2009; Badi Baltagi, Panicos Demetriades, and Law 2007). The latter are responsible for monitoring transparency in markets and government activity and the competitiveness of a country. Financial institutions and markets still pose problems for the reforms that have taken place in developing economies in SSA in particular. 
Thus, theoretical arguments in the economic literature on the relationship between exchange rate regimes and price stability via institutions assume that the rich and the poor do not have the same preferences for inflation and that there is a clear difference between the policy preferences of poor and rich citizens according to Acemoglu and Robinson (2006b); Rogoff (2003) and Scheve (2004) based on the median voter (MV) theorem. Such a situation characterises most SSA countries Jayadeva (2006) and (Mijiyawa, 2010) assume that policy makers have three policy instruments "fiscal policy, monetary policy and trade liberalisation policy" to reduce inflation.  
 
1.2. Brief review of the empirical literature  
Several studies have been conducted to analyse the effects of exchange rate and monetary policy since the 1950s. Most of these studies focus on industrialised countries (Ilzetzki et al. , 2019), and given the importance of the consequences this can have on a country's economic development, the appropriateness of exchange rate regimes is one of the key issues in the discussions between researchers and practitioners. In what follows, we present some of this work.  
However, the study by Coudert and Dubert, (2005) shows that the exchange rate regime is one of the central choices of economic policy. According to Aizenman and Flood (1992), fixed exchange rate regimes favour a monetary equilibrium that leads to labour mobility for efficiency reasons. This study finds several interesting results using in addition to the currency area criteria and other criteria from recent contributions. In addition, these studies use a very high number of variables in order to identify the real determinants that influence the decision of the choice of the exchange rate regime, following Eboue's (2005) studies.  
The study conducted by Ostfeld and Rogoff (1995); Ghosh, et al. (1997), shows that there are indeed significant links between fixed exchange rates and low inflation and their results are consistent with the stylized facts of the 1970s; Rogoff et al. (2003); Levy Yeyati and Fredirico Stuzenegger (2001 and 2005); Ghosh et al. Moreover, according to Andrew & Rose (2011) and Lohi, (2014), countries that choose fixed exchange rate regimes with capital mobility and a well-defined monetary regime end up with low inflation rates in the long run.  
However, with respect to African and SSA countries in particular; Coulibaly and Davis, (2013) analyse the performance of the CFA Franc zone in containing inflationary pressures and prove that it is widely accepted. Other authors Asongu et al, (2019) have highlighted the exceptional performance of CFA Franc zone member countries in terms of inflation compared to other SSA countries. However, they do not separate the effects of monetary union from those of anchoring as suggested by Bleaney and Fielding (2002) and Ghosh et al. Using a sample of 80 developing countries, Bleaney and Fielding (2002) find that a fixed exchange rate regime reduces inflation by 13% per year. Similarly, Ghosh et al (2008) show that membership of CEMAC and UEMOA, respectively, is associated with a reduction in inflation of 8% and 10% compared to other low and middle income countries. In contrast to the above work, Klein and Shamuaugh (2010) find instead that the negative effects of a fixed exchange rate regime on inflation reported earlier are relatively minor in a sample of 80 industrialised and developing countries between 1980-1999.  
As mentioned above, both a positive and a negative relationship between inflation and institutions can be expected. Empirically, both types of relationships have been found in the literature. Alesina and Drazen (1991) show that countries with a high degree of governmental polarisation, which is a typical feature of democratic political regimes, are likely to have high inflation rates due to the delay in implementing stabilisation policies. Using data from 1960 to 1992, for a sample of 49 DCs, Gasiorowski (2000) shows that the most democratic DCs have higher inflation rates because democracy leads to higher public deficits and accelerated wage growth in these countries. Bates (2005, 2007) argues that the introduction of electoral competition in Africa has not transformed African policy makers into good macroeconomic managers. Indeed, (Brenda and Drazen, 2005; Shi and Svenson, 2000), show that there is a greater magnitude of political-fiscal cycles in DCs than in developed countries. Contrary to the work cited above, other authors establish a negative relationship between inflation and institutions or an absence of relationship between the two variables. Thus, Satyanath and Subramanian (2007) establish a negative relationship between inflation and democratic institutions. As for Aisen and Veiga (2006), they apply the GMM system technique based on annual panel data and establish a negative relationship between inflation and democracy in a sample of 97 developed and developing countries for data dating from the period 1960-1999. Indeed, Levy Yeyati & Sturzenegger (2003) in their second line of research, analyse the consequences of similarity of national institutions on bilateral trade. Thus, weak institutions accentuate the risks inherent in international transactions, such as imperfect contract compliance and predation (theft, corruption). 
Through the above review of the empirical literature, we have used the three exchange rate regimes (Fixed, Flexible and Intermediate) according to Reinhart and Rogoff (2004) and Ilzetzki, et al, (2017, 2019). To our knowledge, there is no applied research on this issue in SSA, despite the plurality of exchange rate regimes in this part of the African continent. Thus, our contribution is in line with the analysis of Mijiyawa (2010) who worked on the relationship between inflation and democracy in 62 developing countries (DCs), including 32 African countries for the period 1960 to 2003. But we went beyond his analysis while inspiring the median voter (ME) theorem and the introduction of a variable in this relationship on the one hand and the use of the three composite indices of institutions on the other hand. 



 
2. METHODOLOGY OF THE STUDY   
The data and variables used are presented in turn. The empirical model of price stability to be estimated. The classification of exchange rate regimes and the index of institutions, and the estimation strategy of the empirical model. 
2.1. Data and sources 
The data collected for this study comes from secondary and constituted sources from SSA countries. They were extracted from the database of specialised institutions such as Policy IV, polity 2 data, Fraser institute (2019), the World Bank in the "World Development Indicators (WDI, 2019)". Annual activity reports of the International Monetary Fund on exchange rate regimes (Ilzetzki, et al. , 2017, 2019) in which regimes are classified according to exchange rate policy practices. They are quantitative in nature and our study period is from 1987 to 2017. The particularity of this period is that it constitutes a period during which these countries have undergone several reforms, notably those of the early 1980s and the late 1990s.  
2.2. The variables  
These are the variables to be explained and the explanatory variables which are :  
Price stability (stab_prices): as we seek to test the effect of exchange rate regimes on price stability in sub-Saharan African countries. Economists use several methods to measure the growth of inflation in the economy but the most common is the consumer price index (CPI). This is because the exchange rate regime is a determinant of price stability (Bleaney and Francisco, 2007). And it has an undetermined influence on economic activity in advance because everything depends on its source and the expectations of economic agents (Fabrizio et al, 2004, Campillo and Miron, 1997). 
Exchange rate regime (ER): represents the set of dummy variables of exchange rate regimes. Existing empirical studies do not always identify a consensus set of determinants of exchange rate regimes (fixed, flexible and intermediate) on price stability (Broda, 2004). Recent literature has revealed substantial disparities between the exchange rate regimes that countries report to the IMF and those that they implement (see Ilzetzki et al. , 2016 and Ghosh A, 2014).  
Composite index of institutions (index): the synthetic indicator of institutions composed of democratic institutions (inst_demo), institutions for the protection of private property rights (inst_pdpp) and institutions for the regulation of economic activities (inst_reg). The composite index of institutions noted "INDICE" is a measure that is synthesized from the previous three based on studies by Abdelkarim and Atef Rahmani (2009); Mijiyawa, 2010 and Kuipou, et al. , (2015). This method overcomes the multicollinearity problems associated with the presence of a large number of potentially collinear indicators. In all cases, higher values reflect better scores, i.e. a better institutional condition. 
  INDICEit*RCit (ind_fix, ind_flex, ind_inter): combined exchange rate regimes of institutions in country i in year t. 
Money supply (mon): represents money and quasi-money. When the supply of money no longer coincides with the demand for money, economic activity is slowed down or there is capital flight. 
Gross domestic product per capita (gdp_real): measured by the growth rate of GDP/head. As an indicator of economic growth Klein and Shambaugh, 2010; Husain et al., 2005 and Levy et al., 2010). 
Investment (invest): represents Gross Fixed Capital Formation (Aizenman, 2000). 
The interest rate (tx_int): The central bank's lending rate in the money market (De Grauwe, 2008). 
Trade openness (openness): Openness is measured by the ratio of the sum of exports and imports to gross domestic product (Edwards 2006 and Baillu et al., 2003). 
External reserves (res_ext): is an indicator of the annual growth rate of total reserves (including gold). In addition, reserves allow the Central Bank to guarantee the external stability of the currency. 
Public expenditure (dep_pub): measures the annual growth rate of government expenditure relative to GDP (Calvo et al., 2003). 
Population growth rate (croi_pop): This is captured here by the annual population growth rate. 
Financial stability (stab_fin): Measures the ratio of bank credit to domestic private sectors (Baillu et al., 2003). 
2.3. The empirical model: justification and specification 
The specification below is based on a combination of classical growth theories based on the studies of North (1991), anchored on the work of Hausmann Prichett de Rodrik (2004); Acemoglu et al, 2004, 2008, 2009), de Mijiyawa (2010); Benetrix Lane (2013); Bhanumurthy & Mohanty, 2014 and Bobbo Amadou, (2016) 
Hence the basic model: 
𝑆𝑡𝑎𝑏_𝑃𝑟𝑖𝑥𝑖𝑡 − 𝑆𝑡𝑎𝑏_𝑃𝑟𝑖𝑥𝑖𝑡−1 = 𝛼0 + 𝛼1𝑠𝑡𝑎𝑏_𝑝𝑟𝑖𝑥 𝑖𝑡−1 + 𝛽𝑅𝐶𝑖𝑡 + 𝛿𝐾𝑖𝑡 + 𝜇𝑖 + 𝑣𝑡 + 𝜂𝑖𝑡     (1)    With t = 1987, 1988, 1989, 1990, .... 2017; i = 1,2, ...40 (SSA countries)  
With 0 < [image: ] < 1 ; 𝛼0 is the Constant; it = i.e. individual i at time t and α, β, δ, are parameters to be estimated. where: 
· 𝑆𝑡𝑎𝑏_𝑃𝑟𝑖𝑥𝑖𝑡 represents the variable to be explained (price stability "inflation"), 𝑆𝑡𝑎𝑏_𝑃𝑟𝑖𝑥𝑖𝑡−1 the logarithm of the lagged value; 
· 𝑅𝐶𝑖𝑡 represents the set of dummy variables of the exchange rate regimes according to their classification in period t; 
· 𝐾𝑖𝑡 a vector of conditional information variables associated with the other factors that control our dependent variables.  
This modelling has the advantage and merit of taking into account the effect of unobservable quantities on the variable we are trying to explain (Sevestre, 2002), and finally 𝑖𝑡 is the error term which is white noise. Its bass form is simply written : 𝑖𝑡 = 𝜇𝑖 + 𝑣𝑡 + 𝜂𝑖𝑡             (2)  
Where 𝜇𝑖 is a constant term over time, depending only on individual i ; 𝑣𝑡 a term depending only on the period t and 𝜂𝑖𝑡 a random cross term. 
2.4. Presentation of the basic model involving the interaction of institutional indices and exchange rate regimes 
In order to relate the effects of exchange rate regimes and institutions on price stability, we will follow the approach of Mankiw et al (1992), De Gregorio (1992) and Barro and Sala-i-Martin (1995). We assume a Cobb-Douglas production function whose output at time (t) is given by: 
[image: ]                                                    (3) 
With 0 < [image: ] < 1 and With 0 < [image: ] < 1  
Y: is the product, K: capital, L: labour and A: the level of technology. L and A are assumed to grow at exogenous rates (n) and (g): 
𝐿𝑡 = 𝐿0𝑒𝑛𝑡                                                              (3.1) 
𝐴𝑡 = 𝐴0𝑒𝑔𝑡                                                             (3.2) 
The number of actual work units grows at the rate (n+g). The model assumes that a constant fraction (s) of the product is invested. Let (k) be the capital stock per unit of labour [image: ] and (y) the level of output per unit of labour, it is given by [image: ] 
In the same vein as De Gregorio, (1992) we make use of these over quoted equations which were later developed by Barro and Sala-i-Martin (1995); Bhanumurthy & Mohanty, (2014); Kuipou et al., (2015), showing that 𝐴𝑡 may well be relevant to empirical studies of the link between institutions and economic development. Thus, technological improvements can be the result of a sound exchange rate, monetary policy and institutional framework (North, 1991). Both of these tend to increase the efficiency of the productive sector and improve the productivity of investment, hence macroeconomic stability. 
Following the above studies, we assume that this equation can be estimated by the ordinary least squares method.  In order to obtain the generalised model, we will incorporate into the basic model all the factors that can affect price stability. As we have already seen in the theoretical study, exchange rate regimes and the institutional level are considered as relevant factors to explain the different level of economic development of the countries in our sample.  
However, an exchange rate and/or monetary policy does not operate in a vacuum, but rather presupposes a set of institutions. To this end, we will try to test the effects on economic development of politicaleconomic institutions, exchange rate regimes (Fixed, Flexible and Intermediate), as well as their interaction. The latter can be translated empirically by an interaction variable between the two fields of analysis (exchange rate regimes and composite index of institutions). In this case the total productivity of factors A is a complement of the other factors of production and is given by : 
[image: ]             (4) 
Hence the first equation can be written : 
[image: ]             (5)    
By replacing 𝑌𝑡 by 𝑆𝑡𝑎𝑏_𝑃𝑟𝑖𝑥𝑡 in the context of our work and under the convergence hypothesis, the final dynamic and econometric model to be estimated is written : 
Δ𝑠𝑡𝑎𝑏_𝑝𝑟𝑖𝑥𝑡 = 𝛽0 + (𝛼 − 1)𝑡𝑎𝑏𝑝𝑟𝑖𝑥𝑡−1 + 𝛽𝐿𝑡 + 𝛼𝐾𝑡 + 𝜃𝑅𝐶𝑡 + 𝜗𝑖𝑛𝑑𝑖𝑐𝑒𝑡 + 𝛾(𝑅𝐶 ∗ 𝑖𝑛𝑑𝑖𝑐𝑒)𝑡 +𝑔𝑡 + 𝜇𝑡                       (6) 
With 𝑖𝑛𝑑𝑖𝑐𝑒 the institutions indicator, RC the exchange rate regimes. This equation highlights the interaction between exchange rate regimes - institutions and price stability. 
 
2.5. Estimation technique 
To assess the effects of exchange rate regimes and institutions on price stability, we proceed sequentially in two steps. The first step consists in highlighting, in a global way, the price stability of the countries studied thanks to the estimation of the relation (1) drawn from the basic equation. The objective is to show that exchange rate regimes influence monetary policy globally.  Hence the final model of the price stability equation to be estimated becomes:  
𝑆𝑡𝑎𝑏_𝑃𝑟𝑖𝑥 𝑖𝑡 = 𝛼0 + 𝛼1𝑠𝑡𝑎𝑏_𝑝𝑟𝑖𝑥 𝑖𝑡−1 + 𝛼2𝑟𝑐_𝑓𝑖𝑥𝑒𝑖𝑡 + 𝛼3𝑟𝑐_𝑓𝑙𝑒𝑥𝑖𝑡 + 𝛼4𝑟𝑐_𝑖𝑛𝑡𝑒𝑟𝑖𝑡 + 𝛼5𝑚𝑜𝑛𝑖𝑡 +
𝛼6𝑑𝑒𝑝_𝑝𝑢𝑏𝑖𝑡 + 𝛼7𝑖𝑛𝑣𝑒𝑠𝑡𝑖𝑡 + 𝛼8𝑡𝑥_𝑖𝑛𝑡𝑖𝑡 + 𝛼9𝑜𝑢𝑣𝑖𝑡 + 𝛼10𝑟𝑒𝑠_𝑒𝑥𝑡𝑖𝑡 + 𝛼11𝑐𝑟𝑜𝑖𝑠_𝑝𝑜𝑝𝑖𝑡 +
𝛼12𝑝𝑖𝑏_𝑟𝑒𝑒𝑙𝑖𝑡 + 𝛼13𝑠𝑡𝑎𝑏_𝑓𝑖𝑛𝑖𝑡 + 𝛼14𝑖𝑛𝑑𝑖𝑐𝑒𝑖𝑡 +	𝑖𝑡                 (7) 
In the second step, the relationship (8) representing the augmented form of equation (1) and (6) will be estimated. 
𝑆𝑡𝑎𝑏_𝑃𝑟𝑖𝑥 𝑖𝑡 = 𝛼0 + 𝛼1𝑠𝑡𝑎𝑏_𝑝𝑟𝑖𝑥 𝑖𝑡−1 + 𝛼2𝑅𝐶𝑖𝑡 + 𝛼3𝑖𝑛𝑑𝑖𝑐𝑒𝑖𝑡  + 𝛼4(𝑅𝐶 ∗ 𝑖𝑛𝑑𝑖𝑐𝑒)𝑡 + 𝛼5𝑚𝑜𝑛𝑖𝑡 +
𝛼6𝑑𝑒𝑝_𝑝𝑢𝑏𝑖𝑡 + 𝛼7𝑖𝑛𝑣𝑒𝑠𝑡𝑖𝑡 + 𝛼8𝑡𝑥_𝑖𝑛𝑡𝑖𝑡 + 𝛼9𝑜𝑢𝑣𝑖𝑡 + 𝛼10𝑟𝑒𝑠_𝑒𝑥𝑡𝑖𝑡 + 𝛼11𝑐𝑟𝑜𝑖𝑠_𝑝𝑜𝑝𝑖𝑡 +
𝛼12𝑝𝑖𝑏_𝑟𝑒𝑒𝑙𝑖𝑡 + 𝛼13𝑠𝑡𝑎𝑏_𝑓𝑖𝑛𝑖𝑡 + + 𝑖𝑡                              (8) 
It is through this interaction that we will be able to show that membership of an exchange rate regime and the role played by institutions shape the cyclical dynamics of monetary policy, hence the stabilisation of the economy. In particular, the effect of the exchange rate regime and the quality of institutions on price stability will be captured through the sign and magnitude of the coefficients 𝛼 according to the following conditions:  
If 𝛼2 > 0 and 𝛼4 > 0 then membership of the exchange rate regime under consideration increases the extent of price stability and the quality of institutions favourably affects (improves) this impact.  If 𝛼2 > 0 and 𝛼4 < 0 then membership of the exchange rate regime under consideration increases the extent of price stability and the institutional level adversely affects (worsens) this effect.  
If 𝛼2 < 0 and 𝛼4 < 0 membership of this exchange rate regime rather leads to a weakening of monetary cyclicality and the institutional level adversely affects (worsens) this impact.  
If 𝛼2 < 0 and 𝛼4 > 0 membership of an exchange rate regime rather leads to a weakening of price volatility and the institutional level favourably affects (improves) this impact.  
If 𝛼2 = 0 and 𝛼4 = 0 the exchange rate regime and institutions do not influence macroeconomic stability.  
 Thus, the specification of equations (6) and (7) poses the problem of endogeneity between the current and lagged values of the consumer price indices, on the one hand, and between this dependent variable and the independent variables on the other. This problem is solved quite satisfactorily by the estimation technique based on the generalized method of moments (GMM system) in a dynamic panel (Blundell and Bond, 1998). To ensure the absence of autocorrelation of the error terms and the validity of the instruments used, Blundell and Bond (1998) propose two essential tests, namely: the Sargan test, which makes it possible to analyse the over-identification of the model and the validity of the instruments used for the estimation, and the usual test for the absence of autocorrelation of the error terms, 𝑖𝑡. In addition to the above tests, the results of the stationarity and homogeneity tests are presented in the appendix (see Table 1 in the appendix for the stationarity test). 
3. Results and interpretations 
This section presents the estimation results of our models and their interpretation with respect to the macroeconomic, exchange rate and institutional conditions of the 35 SSA countries in our sample over the period 1987-2017. This is represented by equations (6) and (7). In a first step, these results show that a country's membership in a given exchange rate regime globally determines its monetary policy behaviour. In a second step, the interaction variable between the given exchange rate regimes and the synthetic index of institutional quality on price stability is used in the analyses.   
The dummy variable used here is the exchange rate regime to which the different countries in the sample belong. For a given year, a country can only belong to one exchange rate regime for a given classification. Technically, the three regimes (fixed, intermediate and flexible) cannot be taken into account simultaneously in the regressions. On the other hand, the estimation alternative consists in retaining a single category of exchange rate regime for each of the regressions so as to estimate three variants of each of equations (6) and (7). This approach avoids any confusion about the effects of the different exchange rate regimes. 
To achieve this, we reassure ourselves of the stationarity of the variables we use by demonstrating the stationarity test in the sense of Lévin-Lin-Chu and Im Pesaran-Shin (see Appendix 1). The results of the various estimates are summarised in the table below and can be interpreted in two parts. The first part starts from the basic model and gathers the results of columns (1a), (2a), and (3a) of equation (6) by considering successively the fixed, flexible and intermediate exchange rate regimes. The second part of the results is composed of the model in columns (1b), (2b), (3b) and (4) of equation (7) interacting the composite index of institutions and the exchange rate regimes (fixed, flexible and intermediate) of SSA countries.  

Table 1: Individual and combined effect of the composite index of exchange rate institutions on price stability in SSA countries 
	VARIABLES
	Model of Base
	Model 1a
	Model   1b
	Model 2a
	Model 2b
	Model 3a
	Model 3b
	Model 4 global

	L1.stab_prix
	0.2691***
	0.3105***
	0.3074***
	0.2721***
	0.2696***
	0.2794***
	0.2741***
	0.2693***

	
	(0.0281)
	(0.0276)
	(0.0276)
	(0.0279)
	(0.0279)
	(0.0282)
	(0.0281)
	(0.0282)

	rc_fixe
	 - 0.0760***
	 - 1.6090***
	 - 1.5981***
	
	
	
	
	 - 0.8899***

	
	(0.2725)
	(0.2187)
	(0.2183)
	
	
	
	
	(0.3063)

	rc_flex
	0.0925***
	
	
	0.1651***
	0.1649***
	
	
	0.0609

	
	(0.0322)
	
	
	(0.0186)
	(0.0185)
	
	
	(0.0502)

	rc_inter
	0.1286*
	
	
	
	
	0.0404***
	0.0436***
	0.1984*

	
	(0.0815)
	
	
	
	
	(0.0550)
	(0.0557)
	(0.1277)

	indice
	0.0003**
	0.0001
	-0.0007
	0.0005
	0.0020
	0.0009
	0.0044***
	-0.0015

	
	(0.0006)
	(0.0007)
	(0.0008)
	(0.0006)
	(0.0012)
	(0.0006)
	(0.0013)
	(0.0003)

	ind_fixe
	
	
	0.0032**
	
	
	
	
	0.0039

	
	
	
	(0.0015)
	
	
	
	
	(0.0030)

	ind_flex
	
	
	
	
	0.0021
	
	
	0.0003

	
	
	
	
	
	(0.0001)
	
	
	(0.0004)

	ind_inter
	
	
	
	
	
	
	-0.0016***
	-0.0005

	
	
	
	
	
	
	
	(0.0005)
	(0.0011)

	mon
	 - 0.0158***
	 - 0.0185***
	 - 0.0189***
	 - 0.0112***
	 - 0.0116***
	 - 0.0094*
	 - 0.0101*
	 - 0.0165***

	
	(0.0042)
	(0.0042)
	(0.0042)
	(0.0039)
	(0.0039)
	(0.0039
	(0.0039)
	(0.0042)

	dep_pub
	 - 0.0372***
	 - 0.0315**
	 - 0.0321**
	 - 0.0315**
	 - 0.0316**
	 - 0.0253*
	 - 0.0248*
	 - 0.0373***

	
	(0.0139)
	(0.0142)
	(0.0142)
	(0.0138)
	(0.0138)
	(0.0138)
	(0.0138)
	(0.0140)

	invest
	 - 0.0131**
	 - 0.0188***
	 - 0.0208***
	 - 0.0138***
	 - 0.0150**
	 - 0.0141*
	 - 0.0151*
	 - 0.0145**

	
	(0.0061)
	(0.0062)
	(0.0062)
	(0.0061)
	(0.0061)
	(0.0062)
	(0.0061)
	(0.0062)

	tx_int
	 - 0.0117***
	 - 0.0129***
	 - 0.0129***
	 - 0.0168***
	 - 0.0116***
	 - 0.0100***
	 - 0.0101***
	 - 0.0116***

	
	(0.0030)
	(0.0031)
	(0.0030)
	(0.0030)
	(0.0030)
	(0.0030)
	(0.0030)
	(0.0030)

	ouv
	0.0075***
	0.0066**
	0.0072***
	0.0080***
	0.0083***
	0,0082***
	0,0086***
	0.0078***

	
	(0.0027)
	(0.0027)
	(0.0027)
	(0.0027)
	(0.0027)
	(0.0027)
	(0.0027)
	(0.0027)

	res_ext
	 - 0.0003*
	 - 0.0004*
	 - 0.0003
	 - 0.0007
	 - 0.0003
	 - 0.0020
	 - 0.0013
	 - 0.0001

	
	(0.0020)
	(0.0020)
	(0.0020)
	(0.0020)
	(0.0020)
	(0.0020)
	(0.0020)
	(0.0020)

	crois_pop
	 - 0.0131*
	0.0033
	0.0030
	0.0025
	0.0235
	 - 0.0597
	 - 0.0538
	 - 0.0149

	
	(0.4102)
	(0.0416)
	(0.0415)
	(0.0401)
	(0.0400)
	(0.0403)
	(0.0401)
	(0.4111)

	pib_reel
	 - 0.0030*
	 - 0.0117*
	 - 0.0129*
	 - 0.0002
	 - 0.0005
	 - 0.0017
	 - 0.0024
	 - 0.0049

	
	(0.0066)
	(0.0065)
	(0.0065)
	(0.0065)
	(0.0006)
	(0.0065)
	(0.0065)
	(0.0066)

	stab_fin
	0.0013***
	0.0051***
	0.0051***
	0.0038***
	0.0038***
	0.0036***
	0.0035***
	0.0039***

	
	(0.0018)
	(0.0013)
	(0.0013)
	(0.0013)
	(0.0013)
	(0.0013)
	(0.0013)
	(0.0013)

	Constant
	1.5038***
	2.6562
	2.7016***
	0.8683***
	0.8849***
	0.9754***
	0.9084***
	1.6588***

	 
	(38.3803)
	(0.3227)
	(0.3227)
	(0.2925)
	(0.2922)
	(0.2953)
	(0.2941)
	(0.4025)

	Number of observations
	949
	949
	949
	952
	952
	952
	952
	949

	Number of  countries
	35
	35
	35
	35
	35
	35
	35
	35

	Test de Wald
	0.0000
	0.0000
	0.0000
	0.0000
	0.0000
	0.0000
	0.0000
	0.0000

	Test d’AR (1)
	0.0002
	0.0001
	0.0003
	0.0001
	0.0002
	0.0002
	0.0001
	0.0002

	Test d’AR (2)
	0.9988
	0.3890
	0.5631
	0.5468
	0.3267
	0.4392
	0.3638
	0.5542

	Test de sargan
	0.9875
	0.9867
	0.9867
	0.9675
	0.9884
	0.9765
	0.9876
	0.9965


NB: Signs*, **, ***, represent significance at the 10%, 5% and 1% threshold respectively. The figures in brackets represent the standard error. 
Source: Authors based on our estimates. 
The estimates shown in the table above are based on a sample of SSA countries. The probability associated with the Wald statistics (p = 0.0000 < 0.01 respectively for all models) is below the 1% threshold suggesting that the models are globally significant; the Wald statistics provide the same information on the global significances of the models. The table shows that all the estimated coefficients are statistically and globally significant while affecting price stability to varying degrees. Moreover, our estimates suggest through the tests of autocorrelation of the errors of Arrelano-Bond (1991), respectively of the first order and second order with the P-value AR (1) and AR (2) and also through the tests of overidentification of the instruments of Sargan that the instruments which we used to estimate the relations (6) and (7) are valid, because the probability associated with these tests is higher than the threshold of significativeness which can be of 1%, 5%, 10%. All these elements lead us to validate the results of the estimations. 
However, the coefficients assigned to the three groups of exchange rate regimes are all highly significant at the 1% and 10% level. These coefficients show that the three exchange rate regimes manage to influence the increase in the general price level of the countries in our sample. The most interesting information revealed by these coefficients is related to the signs assigned to them. In this perspective, the positive sign of the coefficients assigned to the flexible and intermediate exchange rate regimes in the basic model (0.0925 and 0.1286 respectively) reflects the fact that membership of these two regimes amplifies and creates monetary imbalances. Thus, an increase in these two exchange rate regimes leads to an increase in the inflation rate according to the result of model (2a) and (3a) and corroborates the result of Sall Khadry (2017) for the floating exchange rate regime. As for the negative sign of the coefficient assigned to the fixed regime (- 0.0760), it shows that belonging to this regime weakens the inflationary magnitude, hence the stability of prices. The fixed exchange rate regime result is consistent with the conclusion of Ghosh et al. (1997, 2008 and 2010); Bleaney & Fielding, (2000) and Coulibaly & Devis, (2013) that the anti-inflationary benefit of fixed exchange rate regimes accrues relatively more to countries that keep their adopted Monetary Policy Commitments. Moreover, the macroeconomic indicators mon, dep_pub, invest, tx_int, res_ext, crois_pop, pib_reel have a negative and significant influence on the inflation rate for the GMM estimator in system. On the other hand, the variable ouv, stab_fin and index have a positive and significant influence on the price stability of SSA countries.  
There is a negative and significant link between price stability and the money supply. Government spending has a negative and insignificant impact on the inflation rate. Investment has a negative and significant effect on the inflation rate. A decrease in the share of investment by one unit leads to a decrease in the latter by (-0.0131) times this unit. The interest rate has a negative influence on inflation, which is in line with our expectations. Indeed, an increase of the interest rate by one unit leads to a decrease of the inflation rate. This significant result confirms the economic theory. A 1% increase in the growth rate increases the inflation rate by 0.3%, so it can be said that the growth rate is not a real source of inflation in SSA countries (Husain et al., 2005). The external openness variable also has a positive and significant effect. Indeed, any unit increase in external openness leads to an increase in the inflation rate. Following the increase in trade openness resulting from trade liberalisation, authors such as Edwards, (2006) and Klein and Shambaugh, (2010) say that this is likely to depreciate the equilibrium real exchange rate. This explains that the source of inflation in SSA countries is external, this has been confirmed by financial stability which also has a positive and significant effect. Finally, the variable crois_pop also has a negative and significant effect on the inflation rate. In addition, external reserves have a negative and significant effect on the inflation rate, which proves that there are reserves that allow the Central Banks of SSA countries to guarantee the external stability of their currencies. Thus, the empirical results of the first part are robust, as the signs of the coefficients are statistically significant at the 1% level for all models. 
The results of the second model confirm the initial intuition by realizing the interaction between the three categories of exchange rate regimes and the composite index of institutions. The propositions in which the three exchange rate regimes and index impact price stability are given by the different estimated values of the coefficient. That is, (0.0032) and (0.0021) respectively for the fixed and flexible exchange rate regimes for the reduction of price volatility induced by the quality of the level of institutions on the one hand and (-0.0016) for the worsening of the general price level on the other hand. 
These results are consistent with our expectations for the interaction with both regimes (fixed and flexible) and corroborate with institutional theory (Acemoglu et al, (2009, 2014); Satyanath and Subramanian (2007); Kuipou et al (2015)). The fixed exchange rate regime dummy variable has a negative and significantly robust effect, as it would limit the opportunities of policy makers for macroeconomic manipulations for electoral purposes and corroborates with the results of Mijiyawa (2010) for the relationship between democratic institutions and inflation. Indeed, in an environment characterised by the existence of "good" institutions, private investors can trust each other and cooperate with each other more easily, which would improve the efficiency of their investments, future investment opportunities and, consequently, the stabilisation of the economy. This cooperation can, for example, take the form of trade credits between private investors not residing in the same localities (countries) and not necessarily in the same monetary union. It is not certain that such cooperation can exist in an environment characterised by the existence of low quality institutions, an environment where mistrust, informational asymmetry, resulting in commercial relations based on geographical proximity or kinship relations prevail (North, 1991).. 
For countries with fixed exchange rate regimes, our results are not in line with Friedman's (1953) theory of the exchange rate regime. According to him, the fixed exchange rate system is a generator of speculative crisis and instability. The same argument could also be made by Bénétrix and Lane (2013); Bobbo, Amadou. (2016), who rather succeeded in highlighting the existence of a correlation between exchange rate regimes and fiscal discipline respectively of the European Union member countries, African countries and Latin America just within the framework of a common currency area. 
Based on our results, we can say that high and volatile inflation is detrimental to economic performance while low and stable inflation improves economic efficiency and performance by reducing the "deadweight" of welfare and establishing a more stable macroeconomic environment that reduces the oscillation cycles of aggregate demand (Aizenman and Flood, 1992; Andrew and Rose, 2011; Lohi, 2014). This suggests again, that the policy variables we analyse are potentially good channels for transmitting the effect of exchange rate regimes via institutions on monetary stability. Such a result is consistent with Husain et al, (2005) and Allegret, et al, (2011), who highlight the persistence of inflation in a group of DCs. It also appears that the macroeconomic variables still have the expected signs regardless of the specification considered. Thus, our results confirm and corroborate with Sall, Khadry (2017), who show that the fixed exchange rate regime is better than the flexible and intermediate exchange rate regimes at keeping inflation rates low and stable through a discipline effet rather than a credibility effet. 


4. Conclusion and recommendations 
The objective of this paper was to analyse the effect of exchange rate regimes on price stability in SSA countries while analysing the role of institutions. To do so, we used the method of generalized moments in system (GMM-system) developed by Blundell and Bond (1998) and applied to 35 SSA countries over the period 1987 to 2017. Overall, using the de facto classification of Ilzetzki, et al, (2019), under the direct effect on the one hand, membership of fixed exchange rate regimes strengthens and improves the implementation of economic stabilisation policies, flexible and intermediate exchange rate regimes rather disadvantage this policy. On the other hand, depending on the different combinations of exchange rate regimes (fixed, flexible and intermediate respectively) with the composite index of institutions used, the fixed and flexible exchange rate regimes reduce price volatility, while the intermediate exchange rate regime increases it. We obtain a positive and significant effect of the composite index of institutions on inflation, which disappears after the introduction of the interaction variables. We also obtain significant and expected effects of the different macroeconomic variables on price stability. 
Thus, the policy implication of our results is not a challenge to the composite index of institutions in SSA countries, as no one can deny the values of exchange rate policy and the quality of institutions in running a country. However, this paper adds to this literature by highlighting another determinant of price stability: a country's membership in a given exchange rate regime and its interaction with the composite institution index. Ultimately, our results point to the need to find specific solutions to the various challenges that country membership in a given exchange rate regime and institutions may pose to monetary stability in Sub-Saharan African countries. 
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Appendix 1 : Summary of the results of the unit root test 
	Variables 
	Levin - Lin - Chu (LLC, 2002) 
	Im-Pesaran-Shin (IPS, 2003) 
	Order of integration 

	
	Value of the statistic 
	Probability  
	Value of the statistic 
	Probability 
	 

	 Real_GDP 
	-7.7787 
	0.0000 
	-15.3391 
	0.0000 
	I (0) *** 

	Stab_Price 
	-5.0013 
	0.0000 
	-9.9939 
	0.0000 
	I (0) *** 

	Stab_Fin 
	-10.9040 
	0.0000 
	-18.4063 
	0.0000 
	I (1) *** 

	Index 
	-4.6698 
	0.0000 
	 
	 
	I (0) *** 

	My 
	 
	 
	-18.4831 
	0.0000 
	I (1) *** 

	Dep_Pub 
	 
	 
	-3.9039 
	0.0000 
	I (0) *** 

	Invest 
	 
	 
	-2.5733 
	0.0050 
	I (0) ** 

	Tx_Int 
	 
	 
	-7.3610 
	0.0000 
	I (0) *** 

	Ouv 
	 
	 
	-1.3636 
	0.0848 
	I (0) * 

	Res_Ext 
	 
	 
	 
	 
	 

	crois_Pop 
	-19.4049 
	0.0000 
	1.1574 
	0.8765 
	I (1) *** 


Source: Our estimates from the results of the stationarity 
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