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Abstract: The article reports on the nexus between financial development and economic progress 

between English-speaking and French-speaking African countries from 1970 to 2017, focusing on 

non-linearities. To this end, Smooth Transition Regression together with Granger Causality 

modelling methods are employed to achieve the objectives of this study. Empirical evidence obtained 

is such that, there exits significant short and long-term relationships between financial development 

and economic growth in English-speaking countries. During economic contractions, a statistically 

significant error correction term indicates rapid adjustment of financial development towards long-

term equilibrium, while in periods of rapid economic expansion, the rate of adaptation becomes 

negligible. In French-speaking countries, during economic contractions, a statistically significant 

error correction term indicated a slow adjustment of financial development towards long-term 

equilibrium, suggesting a steady correlation even in challenging economic conditions. Granger 

causality analysis showed unique patterns in both language groups, emphasizing complex contextual 

connections between financial development and economic growth. Furthermore, the study rejects 

linearity in both sets of countries, emphasizing the necessity for nuanced understanding and policy 

considerations to foster economic growth in African nations. This research provides valuable insights 

for policymakers aiming to promote sustainable economic development in the dynamic contexts of 

English-speaking and French-speaking African countries. 

Keywords: economic growth; English-speaking African countries; financial development; French-

speaking African countries; panel smooth transition regression vector correction model 

 

1. Introduction 

There is an extensive body of literature covering economic growth and financial development. 

The issue of financial development and economic growth has grown in importance; it encompasses 

various components such as markets, institutions, and a legal and regulatory framework that enables 

the facilitation of credit transactions to be completed (Beck et al., 2000). Recently, there has been 

significant interest in the relationship between financial development and economic growth. The 

concept of financial development continues to attract a lot of focus because of the potential it has for 

sustainable economic growth; this is considered a solution to the alleviation of poverty in the African 

continent.  

Largely, the literature focuses on examining the linear correlation between financial 

development indicators, financial markets, effectiveness of financial intermediaries and economic 

growth (among others, see Beck et al., 2014). Furthermore, earlier studies presumed that there exists 

a direct linear relationship between financial development and economic growth (McKinnon & Shaw, 

1973; Orgun, 1986; Akinboade, 1998; Huang & Lin, 2009 and Chen et al., 2013). Moreover, these 

studies suggest that financial development consistently leads to higher economic growth. Despite the 

findings of these studies, Huang and Lin (2009) used a non-linear estimation and found that financial 

development and economic growth have a significant relationship. Later, Nazlıoğlu and AğırH 
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(2011) showed the inadequacy of the linear estimation of the relationship between financial 

development and economic growth. 

Therefore, assuming a linear structure produces inadequate findings. Hence, allowing for 

nonlinear estimation of the relationship gives way to determining the diverse connection between 

financial development and economic growth. The financial development and growth may be 

minimal at the initial stages, but as more investment and other opportunities associated with it 

manifest, then it may grow rapidly. Hence, modelling the relationship linearly may result in 

misguided findings (Deidda & Fattouh, 2002). The rate of development of financial and economic 

indicators differs at each stage of development. In this case, the most appropriate method of 

modelling the behaviour is through a nonlinear estimation. 

Africa has faced obstacles such as restricted availability of financial services, a wide array of 

economic frameworks, and differing levels of institutional advancement (Rosenthal, 2020). The 

region's distinct challenges, such as the influence of globalisation, unpredictable commodity prices, 

and geopolitical dynamics, have emphasised the significance of comprehending the complex 

relationship between financial development and economic progress. Moreover, there is an increasing 

acknowledgement that promoting financial inclusion and enhancing the effectiveness of financial 

institutions can aid in tackling poverty, encouraging entrepreneurship, and attaining wider economic 

development objectives in the African setting. It is worth noting that there is a growing 

acknowledgement that nonlinearities may have a significant impact on shaping this association. 

The main objective of this article is to examine the characteristics and existence of nonlinear 

patterns in this correlation. Furthermore, it investigates the constraints on the expansion of financial 

development strategy, focusing particularly on African nations, namely those inside the English and 

French-speaking country's block of economies. 

2. Theoretical Framework 

The importance of financial development in economic growth theories depends on the 

assumptions made about the influence of flows in capital markets on the long-term rate of growth. 

While the examination of this link can be explained by several prominent Growth theories, such as: 

Harrod-Domar theory, Neoclassical theory, Keynesian theory, Schumpeterian theory, and 

Endogenous Growth Theory. Our analysis highly leans on the conceptual understandings of both the 

Keynesian and the Schumpeterian theories. As a result, the present subsection discusses these two 

theories, among others. 

2.1. Keynesian and Schumpeterian Theory 

Keynes (1936) contextualises financial markets within a comprehensive monetary and 

macroeconomic framework while presenting his liquidity preference theory. In contrast to the 

neoclassical viewpoint, which posits that money has little effect on the real economy (see Tobin, 1989), 

Schumpeter (1942) argues that the monetary attributes of financial assets exert a considerable 

influence on real economic activities. The discrepancy highlights the contrasting Keynesian and 

Schumpeterian paradigms in the realm of macroeconomic management, with both acknowledging 

the role of financial markets in driving economic growth. These frameworks recognise the impact of 

expectations in financial markets on agent behavior and the important influence of prevailing market 

conditions on resource allocations in real marketplaces. 

The Keynesian and Schumpeterian theories revolve around models that determine the supply 

and demand of financial assets. The underlying assumption in these models is that the equilibrium 

interest rate in capital markets is determined by the interest rates set in financial markets. As a result, 

the determination of interest rates has a broad impact on the level of investment in an economy. 

Fundamentally, these viewpoints propose that financial markets possess a coordinating impact on 

capital markets, wherein interest rates play a crucial role in establishing equilibrium and influencing 

investment dynamics. 
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Schumpeter's theoretical framework can be understood by illustrating a model in which the 

entrepreneur plays a pivotal role in economic activity, working with other financial stakeholders such 

as bankers and capitalists (Schumpeter, 1942). In this framework, the role of the banker is to facilitate 

debt financing, whereas the capitalist contributes to the financial structure through equity financing. 

The entrepreneur, positioned at the nexus of economic activities, assumes the responsibility of 

producing novel concepts and strategic amalgamations with the objective of optimising financial 

gains. Both the banker and capitalist play crucial roles in facilitating financial assistance to 

entrepreneurs, so creating a connection where savings and the flow of monetary resources, facilitated 

by financial intermediaries, drive investment, and hence foster economic growth. 

Nevertheless, Schumpeter's theories concerning the association between finance and economic 

growth had inadequate recognition due to two main factors. Initially, his concepts were regarded as 

overly optimistic about markets, a perspective that clashed with the prevalent atmosphere of doubt 

in the aftermath of the significant economic hardships witnessed during the Great Depression in the 

1920s and 1930s. Further, the absence of a mathematical framework in Schumpeter's theories 

presented a hurdle for their adoption, particularly during a time when the field of economics was 

progressively adopting mathematically derived policy interventions (Ruzive,2020). 

The model presented in this section highlights the significant impact of financial dynamics: 

alterations in savings result in the generation of monetary reserves that can be used for investment 

purposes. The determination of overall levels of savings and investment within the economy is 

intricately influenced by the magnitude and fluctuations in these balances. The process occurs as 

intermediaries engage in intertemporal resource transfers, thereby transforming monetary assets into 

tangible and substantial real investments (Winkler, 1998 and Ruzive, 2020). A considerable portion 

of Keynes's ideas encountered limited prominence, particularly in their practical application to the 

real economy compared to financial policy. The revelation of the ineffectiveness of monetary policy, 

exemplified by the liquidity trap, in explicating the complexities of the Great Depression in the 1920s, 

contributed to the general neglect of Keynes's theories pertaining to money and finance. 

The examination of financial development and economic growth in Africa, particularly 

regarding nonlinearities, necessitates a significant consideration of the historical perspectives 

surrounding Keynesian concepts. Although Keynesian theories were often disregarded in practical 

applications during the Great Depression due to their perceived ineffectiveness, this study 

acknowledges their significance, particularly in comprehending nonlinear linkages. The recognition 

of the liquidity trap and past difficulties in implementing monetary policy is consistent with the 

objective of this study, which is to examine the financial dynamics in Africa. The examination of 

nonlinearities in this work serves to overcome the constraints of traditional strategies, so enhancing 

our comprehension of the complex connection between financial development and economic growth 

within the African environment. 

3. Empirical Literature 

The literature on the nexus between financial development and economic growth from the 1960s 

has thoroughly investigated five principal areas of interest including correlation, causality, 

endogeneity, optimization as well as threshold modelling. This section conducts a thorough 

examination of empirical research with a specific focus on the three out of the five strands of literature 

abovementioned. These includes correlation, causality and the utilization of threshold modelling 

within and outside the African context. Thereby contributing to a nuanced understanding of the 

complex dynamics of the intersection of finance and growth within and beyond the African continent. 

The first strand of literature deals with studies that have devoted efforts towards the analysis of 

correlation between financial development and economic growth. These includes among other the 

works Marc (1972), Orgun’s (1986), Spears (1992), Akinboade (1998), King and Levine's (1993a), Chen 

and Wen (2013), Gregorio and Guidotti (1994) Roubini and Martin (1995), Huang, and Lin (2009), 

Akinlo and Egbetunde (2019), according  to these studies, results on the correlation dynamics 

between financial development and economic growth have rather remained diverse. While some 
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studies have established a positive correlation between these two variables of interest others have 

found these variables to be negatively related. For instance, the empirical analysis of Marc (1972), 

sheds insights on the observation that nations with higher levels of affluence within the West African 

economic and monetary union tend to display much higher ratios of financial deepening. Further, 

Orgun’s (1986) cross-sectional study of 20 African countries corroborated the significance of the real 

balance effect in explaining regional growth.  

Building on the above, Spears (1992), revealed that there exists a strong association between 

financial deepening and growth in nine out of the 20 countries considered. Further, Odedokun (1996) 

reinforced this narrative, emphasising a robust correlation between various indicators of financial 

development and economic growth. Furthermore, Gregorio and Guidotti (1994) delved into the long 

run correlation between growth and financial development. Noting a positive correlation, 

particularly in middle- and low-income nations, however, it also revealed a significant negative 

correlation in Latin America. Expanding the investigation to encompass a wider range of analysis, 

Savvides (1995) utilised a sample of 28 African nations and identified a positive influence of the 

financial sector on growth, particularly when accounting for political freedom in the region. 

Conversely, other studies have revealed a negative association between the variables of interest, 

while others have found mixed results highly influenced by the nature of the countries concerned, 

the methods used, and the data used. For example, Roubini and Martin (1995) added a nuanced 

perspective by implying a negative relationship between inflation and growth, attributing it to 

policies of financial repression. In a comprehensive study conducted by Odedokun (1996), a wide-

ranging panel encompassing seventy-one countries, including 21 nations in sub-Saharan African 

countries, revealed a noteworthy and statistically significant correlation between the financial sector 

and economic growth; this relationship is particularly evident when examining the ratio of liquid 

assets to GDP. 

In their study, Huang, and Lin (2009) employed a novel threshold regression with instrumental 

variables method to explore the relationship between the finance-growth nexus. Their findings 

indicated that, specifically for low-income countries, financial development has a positive impact on 

economic growth. This work contributes valuable insights to the literature by unveiling the 

conditional nature of the finance-growth nexus, emphasising the need for a nuanced perspective that 

considers the specific economic context. Further, Chen and Wen (2013) investigated the presence of 

nonlinear relationships within the finance-growth relationship, with a specific emphasis on samples 

of different nations. The findings of the study were such that there exists a positive and statistically 

significant impact of financial development on economic growth in more developed provinces. 

Conversely, in less developed provinces, a negative and statistically significant relationship between 

financial development and economic growth was seen. The complex finding highlights the 

significance of considering geographical inequalities and diverse economic situations when 

evaluating the impact of financial development on economic expansion. 

In a more recent study, Akinlo and Egbetunde (2019) explored the role of financial institutional 

quality on the impact of financial globalisation on economic growth in SSA. Employing a dynamic 

panel GMM, the study revealed a significant and negative influence of financial globalisation on 

economic growth. Importantly, the results indicated that this quality of institutions, measured by 

government effectiveness, played a crucial mitigating role, diminishing the adverse effects of 

financial globalisation on economic growth in the SSA region. Overall, most of the abovementioned 

studies have established a positive association between financial development and economic growth 

with a few disparities. To date, there exists a positive association between our variables of interest. 

However, the question of which variable causes the other remains a question of interest in the 

literature.  

Several studies have dedicated efforts towards the analysis of causality between financial 

development and economic growth as the second most important strand of literature (see Jung, 1986; 

Demetriades and Hussein,1996; Calderon and Liu, 2003; Agbetsiafa, 2004, among others). 

Accordingly, the nature of causality between these variables has rather remained varied. Some 
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studies have found unidirectional causal relations running either from financial development to 

economic growth or vis-à-vis, while others have established the existence of bidirectional causality 

between the two. Explicitly, in a study conducted by Agbetsiafa (2004), a long-term equilibrium and 

causal connection between financial development and economic development in 8 Sub-Saharan 

African (SSA) nations was examined. The outcomes of the study revealed a sustained economic 

connection, with a predominant one-way causation from financial development to economic 

development. Using the same model and technique, Odhiambo (2004) investigated the relationship 

for South Africa and found contrasting results. The study concluded that there is a unidirectional 

causality between growth and finance.  

Further, Odhiambo's (2007) study added a significant dimension to the prevailing literature by 

empirically exploring the historical direction of causality between financial development and 

economic growth in three SSA countries: Kenya, South Africa, and Tanzania. The study unveiled that 

the strength and clarity of the causality evidence exhibit variability across countries and over time, 

particularly, the study’s findings revealed a more pronounced demand-following response in Kenya 

and South Africa, contrasting with Tanzania, where a supply-leading response was predominantly 

observed. In a subsequent study by Odhiambo (2008b), the investigation dynamically scrutinised the 

causal relationship between financial depth and economic growth in Kenya. The empirical findings 

of the study indicated a unidirectional causal flow from economic growth to financial development.  

Conversely, the works of Demetriades and Hussein (1996) utilised Johansen's Co-integration 

technique to investigate the enduring association between financial development and real GDP. The 

findings of their study provided limited evidence to substantiate the notion that finance plays a 

leading role in the progression of economic development. Nevertheless, a substantial amount of 

evidence regarding bidirectionality was discovered, along with some indications of reverse 

causation. This highlights the diverse nature of causality patterns observed across different countries. 

Further, the analysis by Khalifa Al-Yousif in 2002 provided valuable and enlightening insights. The 

research findings demonstrated the existence of a reciprocal relationship between financial 

development and economic growth. Nevertheless, it is important to acknowledge a significant 

limitation: the findings were particular to individual countries and cannot be universally applied to 

the wide range of countries included in the study. 

The third strand of literature has focused on the analysis of the relationship between financial 

development and economic growth through the utilisation of Threshold Modeling. To date, it is 

believed that Threshold modelling provides policymakers with a valuable framework for 

approaching the subject of financial development in a more objective manner. By utilising this 

technique, policymakers can assess the impact of financial development on economic growth 

throughout numerous stages. In the analysis of Deidda and Fattouh (2002), the intersection between 

financial development and economic growth was investigated. Using the panel threshold modelling 

technique and data consisting of 119 economies, it was found that the results demonstrated a dynamic 

interrelation that is both nonlinear and non-monotonic. The authors’ findings also suggested that the 

relationship between financial development and economic progress has minimal effects in low-

income nations but shows a positive and statistically significant impact in high income economies. 

In a study conducted by Ng, Ibrahim and Mirakhor (2016), a threshold regression model was 

employed to analyze data encompassing eighty-five countries over the period 1980 to 2008. The study 

showed that there was a statistically significant influence of financial development on economic 

growth for institutions that fell below the predetermined threshold. In contrast, beyond this 

threshold, as a statistically significant positive association becomes apparent, the inference made is 

that the association between finance and economic growth may not result in favourable outcomes if 

there is a lack of strong institutions. Further, In Ruzive’s (2020) study, Panel Smooth Transition 

regressions (PSTR) were employed to examine the relationship between financial development 

indices and economic growth in the BRICS nations. The findings revealed a positive association 

between financial inclusion and economic expansion in the initial stages of development exists; 

however, as financial inclusion initiatives expanded, the relationship exhibited a negative trend.  
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Furthermore, Abeka et al. (2021) brought a contemporary dimension to the literature by 

researching the role of telecommunications infrastructure in the finance-growth nexus. Their study, 

encompassing 44 Sub-Saharan African nations from 1996 to 2017, utilised the GMM technique. The 

findings suggested that a robust telecommunications infrastructure not only enhances the size of the 

financial sector but also has an immediate and positive effect on economic growth. Overall, preceding 

studies highlighted a discernible gap in the existing literature, particularly in the context of African 

countries, with a dearth of studies exploring the non-linear dynamics between finance and economic 

growth. In addressing this void, this study makes a noteworthy contribution to the body of 

knowledge by delving into the intricacies of the non-linear relationship between financial 

development and economic growth in the African context. 

4. Database and Methodology 

4.1. Database and Data Modifications 

The article utilised a panel data methodology, examining data from 1970 to 2017 for a subset of 

African nations, including Botswana, Benin, Burundi, Chad, Côte d'Ivoire, Gabon, Ghana, Gambia, 

Kenya, Niger, Nigeria, Rwanda, Mali, Togo, Senegal, Sierra Leone, Seychelles, Sudan, and South 

Africa. The selection of these countries was based on data availability. The study seeks to address a 

significant gap in the literature by examining the correlation between financial development and 

economic growth in English- and French-speaking African nations. It emphasises the significance of 

comprehending Africa's distinct financial systems, which are comparatively underdeveloped and 

characterised by banking institutions that predominantly allocate resources to government assets 

rather than private sector financing. This research holds considerable significance for policymakers 

and stakeholders seeking to improve financial inclusion and sustainable development in these areas. 

Language is crucial to Africa's financial development and economic growth, stemming from the 

colonial legacy that influenced the continent's institutions. English and French, enforced by colonial 

authorities, profoundly impacted legal systems, administrative structures, and commerce networks. 

Anglophone nations frequently maintain connections with Anglo-Saxon institutions, promoting 

assimilation into worldwide English-speaking markets. In contrast, French-speaking countries 

sustain robust connections with Francophone  organisations, impacting their financial and economic 

trajectories. These language boundaries have historically influenced the characteristics of legal 

systems, trade relations, and human capital development, affecting financial integration and the 

formulation of economic policy. The article utilises data from the World Bank Indicators (WBI) and 

World Bank Financial Indicators (WBFI), employing liquid liabilities (M2) as a proxy for financial 

development and GDP as an indicator of economic growth. Liquid liabilities accurately assess 

financial intermediation and inclusivity, both essential for economic advancement. The research 

investigates the influence of real economic policy on financial systems, utilising accessible and 

comparable data to elucidate Africa’s financial dynamics within a linguistically and historically 

intricate framework. 

Table 1. Description of variables. 

Variable  Description  

Gross Domestic Product (GDP) at constant prices 

Gross domestic product is the value of all final 

goods and services produced within the borders of 

a country during a specific period.  

The study will use GDP at constant prices as a 

measure of economic growth.  

GDP at constant prices estimates is calculated by 

expressing numbers in terms of base period and 

refers to GDP on a volume basis. 
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Ratio of Liquid liabilities to GDP  

The ratio of liquid liabilities to GDP or M3 is the 

sum of currency and central bank deposits (M0) 

plus transferable deposits and electronic currency 

(M1), plus time and savings deposits, certificates 

of deposit and securities repurchase agreements 

(M2) as well as travellers’ checks, foreign currency 

time deposits, commercial research study and 

shares of mutual funds or market funds held by 

residents. 

Liquid liabilities are used in this study as a proxy 

and measure of financial development since it is 

often referred to a measure of financial deepening 

measure because it examines the depth of financial 

intermediaries in the country, and it measures the 

degree of monetization in an economy as well as 

the overall size of the financial sector as suggested 

by (King and Levine, 1993) and World Bank (1989).  

4.2. Model Specification for the Interactions of Financial Development and Economic Growth 

This research utilised a panel smooth transition regression (PSTR) model to rigorously 

investigate the nonlinear dynamics between economic growth and financial development. This 

methodology presents numerous benefits. Smooth transition regression models are theoretically 

superior to traditional threshold and Markov regime-switching models, as they allow for gradual 

and continuous transitions instead of sudden regime shifts. Omay and Kan, (2010) contend that this 

approach more effectively captures the gradual adjustments in regimes, given that economic 

mediators seldom shift cohesively in a singular direction simultaneously. The PSTR model’s inherent 

flexibility facilitates a range of nonlinear and asymmetric dynamics contingent upon the chosen 

transition function. For example, when the correlation between variables corresponds with the 

phases of the economic cycle, employing a first-order logistic transition function is suitable for 

examining the relationship between financial development and output growth. In contrast, when the 

emphasis is placed on the magnitude of changes rather than their direction, an exponential or second-

order logistic transition function is deemed more appropriate. This flexibility allows scholars to 

identify the pertinent switching variable and the most effective transition function, providing a 

detailed examination of the relationship between financial development and growth. 

This study also adopts an econometric approach influenced by the nonlinear panel smooth 

transition vector error correction methodology established by Omay and Öznur Kan (2010). This 

approach effectively encompasses both short-term and long-term dynamics while also considering 

potential nonlinearities and behaviours specific to different regimes in the relationship between 

financial development and economic growth.  

A panel regression model is considered as follows. 

𝑦𝑖,𝑡 = 𝛼𝑖 + 𝛽𝑖𝑥𝑖,𝑡 + 𝑢𝑖,𝑡  𝑓𝑜𝑟 𝑖 − 1, … , 𝑁 𝑎𝑛𝑑 𝑡 = 1, … , 𝑇    (1) 

The nonlinear adjustment framework offers a dynamic view of the correction process for 

deviations from equilibrium, with the adjustment speed contingent upon the extent of the 

disequilibrium. Greater deviations prompt more rapid corrections, whereas lesser deviations 

demonstrate a gradual tendency towards mean reversion. The model mitigates serial correlation in 

errors by integrating lagged differences of the equilibrium error, thereby accounting for past 

disturbances and improving the robustness of the equilibrium adjustment process. Cointegration 

testing in this framework assesses whether the parameter governing the speed of adjustment is 

significantly greater than zero. The null hypothesis posits no cointegration, while the alternative 

indicates a nonlinear adjustment process. The first-order Taylor approximation streamlines the 

transition function for indirect testing under the null hypothesis. 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 7 January 2025 doi:10.20944/preprints202501.0542.v1

https://doi.org/10.20944/preprints202501.0542.v1


 8 of 19 

 

The study incorporates varying lag orders among entities in panel regression and utilises the 

panel cointegration tests developed by Ucar and Omay (2009), which average individual test statistics 

for a thorough assessment. Following the confirmation of cointegration, the panel error correction 

model investigates dynamic adjustments and long-run relationships, further extending to the 

nonlinear panel smooth transition vector error correction (PSTRVEC) model. 

4.2.1. Panel Smooth Transition Regression Vector Error Correction (PSTRVEC) 

The study explores the following PSTRVEC model, which is based on the work of González et 

al. (2003) and Omay and Kan (2010). 

∆𝑔𝑑𝑝𝑖𝑡 = 𝑢1 + 𝛽1𝑒𝑐𝑖,𝑡−1 + ∑ 𝜃1
𝑝𝑖
𝑗=1 ∆𝑔𝑑𝑝𝑖,𝑡−𝑗 + ∑ 𝜗1𝑗∆𝐹𝐷𝑖,𝑡−𝑗 + 𝐺(𝑠𝑖,𝑡;𝛾,𝑐) 

𝑞1
𝑗=1 {𝛽1𝑒𝑐𝑖,𝑡−1

+ ∑ 𝜃𝑖𝑗𝛥𝑔𝑑𝑝𝑖,𝑡−𝑗 +
𝑝𝑖
𝑗=1

∑ 𝜗1𝑗𝛥𝐹𝐷𝑖,𝑡−𝑗
𝑞𝑖
𝑗=1 } + 𝜉1𝑖𝑡 … 

∆𝐹𝐷𝑖𝑡 = 𝑢2 + 𝛽2𝑒𝑐𝑖,𝑡−1 + ∑ 𝜃2
𝑝𝑖
𝑗=1 ∆𝑔𝑑𝑝𝑖,𝑡−𝑗 + ∑ 𝜗1𝑗∆𝐹𝐷𝑖,𝑡−𝑗 + 𝐺(𝑠𝑖,𝑡;𝛾,𝑐) 

𝑞1
𝑗=1 {𝛽2𝑒𝑐𝑖,𝑡−1

+ ∑ 𝜃2𝑗𝛥𝑔𝑑𝑝𝑖,𝑡−𝑗 +
𝑝𝑖
𝑗=1

∑ 𝜗1𝑗𝛥𝐹𝐷𝑖,𝑡−𝑗
𝑞𝑖
𝑗=1 } + 𝜉2𝑖𝑡   (2) 

For 𝐼 = 1 … 𝑁 and 𝑡 = 1 … 𝑇, and 𝑁 and 𝑇 represent the cross section and time dimensions of 

the panel. GDP is economic progress, and FD is financial development. Moreover,  𝑢𝑖 denotes fixed 

distinct effects, 𝑒𝑐𝑖𝑡,is the error correction term estimated and 𝜉𝑖𝑡  is the error term that is presumed 

to be a martingale difference with respect to the history of the vector 𝑧𝑖𝑡 = 𝑔𝑑𝑝𝑖𝑡,𝑓𝑑𝑖𝑡  up to time 𝑡 −

1 and that the conditional variance of the error term is constant. Contemporaneous correlation across 

the errors of the 𝑁 equations is noted. 

The logistic transition function described in González, Teräsvirta, and Dijk (2005) and Omay and 

Kan (2010) for time series STAR models is examined as follows: 

𝐺(𝑠𝑖,𝑡−1;𝛾,𝑐) = [1 + exp{−𝛾 ∏ (𝑠𝑖,𝑡−1
𝑚
𝑗=1 − 𝑐𝑗)}]−1   (3) 

With 𝛾 > 0 𝑎𝑛𝑑 𝑐𝑚 ≥ ⋯ ≥ 𝑐1 ≥ 𝑐0; 
where 𝑐 = (𝑐1, … , 𝑐𝑚)′  is a dimensional vector of location parameters and the slope parameter 𝛾 

denotes the smoothness of the transition between the regimes. If 𝑚 = 1, there is a first order logistic 

transition function and the extreme regimes correspond to low and high values of 𝑠𝑖𝑡 , so that the 

coefficients in (2) change smoothly from 𝛽𝑗 , 𝜃𝑗 𝑎𝑛𝑑 𝜗𝑗  to βj + βj,̃ θj + θjãnd ϑj + ϑj ̃ respectiviely as 𝑠𝑖𝑡  

increases. When 𝛾 → ∞ , the transition function 𝐺(𝑠𝑖,𝑡−1;𝛾,𝑐)  becomes an indicator function I[A], 

which takes a value of 1 when event A occurs and zero otherwise. The PSTR model reduces to the 

two regimes of Hansen (1999b). 

For 𝑚 = 2, 𝐺(𝑠𝑖,𝑡−1;𝛾,𝑐) takes a value of 1 for both low and high 𝑠𝑖𝑡 , minimizing at 
𝑐1+𝑐2

2
. In that 

case, if 𝛾 → ∞, the PSTR model reduces into a panel three regime threshold regression model. If 𝛾 →

∞,, the transition function will reduce into a constant and the PSTR model will collapse to a linear 

panel regression model for any value of m. 

The specification technique for estimating a PSTR, according to González, Teräsvirta, and Dijk 

(2005), Omay and Kan (2010), and Omay (2012), consists of the following steps: 

1. Determine the best linear panel model for the data under consideration. 

2. Compare the null hypothesis of linearity to the alternative hypothesis of smooth transition 

type nonlinearity. If linearity is rejected, select the suitable transition variable 𝑠𝑖𝑡  and transition 

function form. 

3. Determine the parameters of the chosen PSTRVEC model. 

The linearity tests face complexity due to the presence of unidentified nuisance parameters 

under the null hypothesis. This complexity arises from the fact that the null hypothesis of linearity 

can be expressed in various ways. Apart from the equality of parameters in the two regimes,𝐻0; 𝛽𝑗 =
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𝛽𝑗~  and 𝜃𝑗 = 𝜃𝑗~ , the alternative null hypothesis 𝐻1; Υ = 0  also implies an appropriate Taylor 

approximation, as suggested by Luukkonen et al. (1988). For instance, 𝐴𝑘𝑡ℎ Taylor approximation of 

the (first order) logistic transition function around 𝛾 = 0  results in the following auxiliary 

regression: 

∆𝑧𝑖,𝑡 = 𝜆1 + 𝜋′
0𝑒𝑐𝑖,𝑡−1 + ∑ 𝜑𝑜𝑗∆

𝑝𝑖
𝑗=1 𝑧𝑖,𝑡−1 + ∑ 𝜋~′

ℎ
𝑘
ℎ=1 𝑠ℎ

𝑖,𝑡𝑒𝑐𝑖,𝑡−1 +

∑ ∑ 𝜑~ℎ𝑗𝑠ℎ
𝑖,𝑡∆𝑧𝑖,𝑡−𝑗 + 𝑒𝑖,𝑡   

𝑝𝑖
𝑗=1

𝑘
ℎ=1    (4) 

In this expression 𝑧𝑖,𝑡 = (𝑔𝑑𝑝𝑖𝑡,𝑓𝑑𝑖𝑡)  and 𝜆, 𝜋′, 𝜗, 𝜋~ 𝑎𝑛𝑑 𝜗~  are functions of 

𝑢𝑖 , 𝛽, 𝜃𝑗, 𝜗~
𝑗𝛾 𝑎𝑛𝑑 𝑐𝑗 𝑎𝑛𝑑 𝑒𝑖,𝑡  comprises the original disturbance term 𝜉𝑖𝑡  as well as the error term 

arising from the Taylor approximation. Testing 𝐻0; Υ = 0 in equation (2) is equivalent to testing the 

null hypothesis 𝐻0; 𝜔1 = 𝜔2 = 𝜔3 𝑤ℎ𝑒𝑟𝑒 𝜔𝑖 ≡ (𝜋~, 𝜑~) in equation (4) above. To conduct this test 

using an LM-type test, which possesses an approximate F-distribution, it is defined as follows: 

𝐿𝑀 =

𝑆𝑆𝑅0−𝑆𝑆𝑅1
𝑘𝑝

𝑆𝑆𝑅0
𝑇𝑁−𝑁−𝑘(𝑝+1)

~𝐹(𝑘𝑝, 𝑇𝑁 − 𝑁 − 𝑘(𝑝 + 10))     (5) 

where 𝑆𝑆𝑅0 𝑎𝑛𝑑𝑆𝑆𝑅1are the sum of squared residuals under the null hypothesis and alternative 

hypothesis, respectively. The appropriate transition variable 𝑠𝑖,𝑡  can be selected by computing LM-

statistics for several candidates. The chosen variable would be the one for which the P-value of the 

test statistic is the smallest. After selecting the appropriate transition variable 𝑠𝑖,𝑡the next step in 

specifying a panel STR model involves choosing between 𝑚 = 1 𝑎𝑛𝑑 𝑚 = 2 . Teräsvirta (1994) 

suggests a decision rule based on a sequence of tests in Equation (4), the sequence test is as follows, 

using the auxiliary regression (4) with k=3, test the null hypothesis 𝐻∗
0; 𝜔1 = 𝜔2 = 𝜔3 = 0 if it is 

rejected then test  𝐻∗
03; 𝜔3 = 0  then 𝐻∗

02; 𝜔2 = 0|𝜔3 = 0 𝑎𝑛𝑑 𝐻∗
01; 𝜔1 = 0|𝜔2 = 𝜔3 . These 

hypotheses are examined through standard F-tests, denoted as F3, F2, and F1, respectively. The 

decision criterion is straightforward: if the P-value linked with F2 is the minimum, then choose the 

exponential transition function; otherwise, in all other instances, prefer the first-order logistic 

function. 

4.2.2. PSTRVEC Models and Regime-Wise Granger-Causality Estimation Tests 

Upon selecting the transition variable and determining the form of the transition function, the 

estimation of the PSTRVEC model involves employing a nonlinear least squares estimator. This 

estimation process is facilitated by utilising an optimisation algorithm, further aided by the provision 

of suitable starting values. When the parameters in the transition function, γ, and c are fixed, the 

PSTRVEC model becomes linear in terms of parameters like 𝑢𝑖, 𝛽, 𝜃𝑗 , 𝜗~
𝑗,𝛽

~
𝑗
𝜃~

𝑗𝜗~
𝑗  and can be 

estimated using a least squares estimator. To acquire suitable starting values for the subsequent 

nonlinear least squares estimation, a practical approach involves conducting a two-dimensional grid 

search over γ and c. The values from this search that minimise the panel sum of squared residuals 

are then selected. In the estimation of panel regression models, a significant challenge arises in the 

form of cross-section dependency. Equation (2) accounts for contemporaneous correlation among the 

errors in the system.  

Given the strong connections among the chosen English-speaking countries and French 

speaking countries, this cross-section dependency issue could be substantial. To address this 

challenge, the study adopts the approach of Omay et al (2012), resolving the growth and financial 

development equations for all sample countries concurrently through an iterative application of the 

nonlinear Generalized Least Squares (GLS) estimator, thereby obtaining maximum likelihood (ML) 

estimates. Upon estimating the coefficients of the PSTRVEC model as presented in equation (2), 

Granger causality tests are conducted to explore bidirectional causal relationships between output 

growth and financial development.  
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The estimated model, accommodating regime-dependent dynamics between the variables, 

allows for separate Granger causality tests within each regime, following Li (2006). In the PSTRVEC 

model, regimes are associated with extreme values of the transition function 𝐺(𝑠𝑖,𝑡−1;𝛾,𝑐) . For 

instance, if the appropriate transition variable in the transition function is the output growth rate and 

the transition function is a first-order logistic function, the regimes could be linked to low growth 

and high growth episodes. Consequently, the causality tests are conducted separately for periods of 

low growth and high growth. 

For instance, assuming the transition variable is indeed the output growth rate, and the 

transition function is a first-order logistic function. Within the framework of the PSTRVEC model in 

equation (2), the null hypotheses of no Granger-causality can be formulated for low growth and high 

growth periods as follows: 

Table 2. Tests for granger causality. 

In low-growth periods, specifically when the output growth rate 

is below a certain threshold value, the evidence suggests that 

financial development does not Granger cause changes in the 

output growth rate in the short run. 

𝐻0; 𝜗1 = 0 

In low growth periods, financial development does not Granger 

cause changes in output growth rate in the long run. 
𝐻0; 𝛽1 = 0 and/or 𝐻0; 𝛽1 = 𝜗1 = 0 

In high growth periods, financial development does not Granger 

cause changes in output growth rate in the short run. 
𝐻0; 𝜗1 = 𝜗~

1 = 0 

In periods of high growth, there is no Granger causality between 

financial development and output growth rate, especially when 

the output growth rate exceeds a certain threshold value, over 

the long run. 

𝐻0; 𝛽1 = 𝛽~
1

= 0 and/or 

𝐻0; 𝛽1 = 𝛽~
1

=; 𝜗1 = 𝜗~
1 = 0 

In low growth periods, there is no Granger causality from output 

growth to financial development, particularly when the output 

growth rate falls below a certain threshold value, in the short run. 

𝐻0; 𝜃2 = 0 

In low growth periods, there is no Granger causality from output 

growth to financial development, especially when the output 

growth rate is below a certain threshold value, in the long run. 

𝐻0; 𝛽2 = 0 and/or 
𝐻0; 𝛽2 = 𝜃2 = 0 

In high growth periods, there is no Granger causality from 

output growth to financial development, particularly when the 

output growth rate exceeds a certain threshold value, in the short 

run. 

𝐻0; 𝜃2 = 𝜃~
2 = 0 

In high growth periods, there is no Granger causality from 

output growth to financial development, especially when the 

output growth rate surpasses a certain threshold value, in the 

long run. 

𝐻0; 𝛽2 = 𝛽~
2

= 0 and/or 

𝐻0; 𝛽2 = 𝛽~
2

= 𝜃2 = 𝜃~
2 = 0 

5. Estimation Results and Analysis 

5.1. Panel Unit Root and Cointegration Tests 

The findings of the study, as presented in Tables 3 and 4, elucidate the results of linear and non-

linear panel unit root and cointegration tests conducted for French- and English-speaking African 

countries. Linear tests utilising IPS and LLC methodologies reveal the existence of unit roots in GDP 

and financial development (FinD) across both linguistic groups. Additionally, non-linear tests 

support these conclusions, demonstrating a persistence of unit roots. This supports the approach of 

considering all variables as possessing unit roots and advancing with cointegration analysis. 
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Table 3. Linear and non-linear panel unit roots. 

IPS UO test 

Intercept  Intercept & trend Intercept Intercept & trend 

 w-t-stat w-t-stat t-stat z-stat t-stat z-stat 

French speaking countries  

GDP -1.538* -0.278 -0.113 -0.133 -1.109 -1.145 

FinD -3.420*** -3.104*** -1.537*** -1.528*** -0.489 -0.642 

English speaking countries 

GDP -1.182 -1.203 -1.212** -1.205** -0.256 -0.321 

FinD -2.901*** -2.783*** -1.504** -1.572** -1.568** -1.523** 

*,**,*** denote rejection of the null hypothesis of unit root at 1%.5% and 10%. 

Table 4. Linear and non-linear cointegration tests. 

Model 
IPS Linear tests Ucar & Omay non-linear tests 

  

 T-bar T-bar 

English speaking countries   

𝒖^
𝒊𝒕 = 𝒈𝒅𝒑𝒊𝒕 − 𝑿𝒊𝒕𝓑 

𝒖^
𝒊𝒕 = 𝒇𝒅𝒊𝒕 − 𝑿𝒊𝒕𝓑 

−3.8892∗∗∗ 
−7.4751∗∗∗ 

−4.2486∗∗∗ 
−8.1418∗∗∗ 

French speaking countries    

𝒖^
𝒊𝒕 = 𝒈𝒅𝒑𝒊𝒕 − 𝑿𝒊𝒕𝓑 

𝒖^
𝒊𝒕 = 𝒇𝒅𝒊𝒕 − 𝑿𝒊𝒕𝓑 

−4.0746∗∗∗ 
−10.5572∗∗∗ 

−4.5421∗∗∗ 
−11.8550∗∗∗ 

*4 maximum lags used with 1000 bootstraps replications, *** denote significance at 1%. 

The findings indicate substantial evidence of both linear and non-linear cointegration 

relationships between GDP and FinD, with non-linear tests showing a more pronounced rejection of 

the null hypothesis of no cointegration. This highlights a strong, non-linear relationship between 

financial development and economic growth in both English- and French-speaking countries, 

offering important insights into the interconnected dynamics of these variables within the varied 

economic contexts of Africa. 

5.2. Panel Vector Error Correction Model and Linearity Tests  

5.2.1. Panel Vector Error Model 

English countries model 

Δ𝐺𝑑𝑝𝑖,𝑡 = 𝜇1 + 2.230𝑒𝑐𝑖,𝑡−1 + 0.323Δ𝐺𝑑𝑝𝑖,𝑡−1 − 0.077Δ𝐹𝑑𝑖,𝑡−1      

                (1.313)               (0.052)                    (0.057) 

Δ𝐹𝑑𝑖,𝑡 = 𝜇1 − 5.373𝑒𝑐𝑖,𝑡−1 + 0.197Δ𝐹𝑑𝑖,𝑡−1 − 0.042Δ𝐺𝑑𝑝𝑖,𝑡−1                  

  (1.262)               (0.055)                    (0.055) 

The panel vector error correction model for English-speaking African countries is illustrated 

above, the negative and statistically significant error correction term in the FD equation suggests the 

presence of a corrective mechanism that drives the system towards equilibrium. The error correction 

term in the GDP equation is positive; however, its significance is limited to the 10% level. A brief 

examination indicates that an increase in FD adversely affects GDP, whereas a rise in GDP is 

associated with a decrease in FD; nonetheless, these relationships do not demonstrate statistical 

significance.  

Δ𝐺𝑑𝑝𝑖,𝑡 = 𝜇1 + 0.375𝑒𝑐𝑖,𝑡−1 + 0.264Δ𝐺𝑑𝑝𝑖,𝑡−1 − 0.075Δ𝐹𝑑𝑖,𝑡−1      

                 (0.914)                      (0.041)                    (0.041) 

Δ𝐹𝑑𝑖,𝑡 = 𝜇1 − 5.139𝑒𝑐𝑖,𝑡−1 + 0.128Δ𝐹𝑑𝑖,𝑡−1 − 0.035Δ𝐺𝑑𝑝𝑖,𝑡−1                   
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(0.939)                      (0.0422)                    (0.042) 

In French-speaking countries, the error correction term in the FD equation is consistently 

negative and statistically significant, suggesting a strong adjustment towards equilibrium. The error 

correction term in the GDP equation is positive and significant; however, the results indicate an 

unexpected negative short-term effect of FD on GDP growth. This indicates that, against anticipated 

outcomes, short-term rises in financial development result in a decrease in output growth within 

French-speaking countries, underscoring distinct challenges faced by these economies. 

In this study, both models and the respective sets of countries are found to be non-linearly 

cointegrated, prompting the estimation of a Panel Smooth Transition Regression Vector Error 

Correction Model (PSTR-VECM). The study begins by performing linearity tests, incorporating 

various transition variables including the error correction term, output growth, and financial 

development index. These variables are selected based on the author’s perspective, with the goal of 

capturing all potential sources of non-linearity in the dynamic interaction between financial 

development and output growth. 

The decision to use the output growth rate as a transition variable implies that non-linearities in 

the relationship between the variables may fluctuate according to different stages of the business 

cycle. Alternatively, the use of the error correction term as the transition variable suggests that the 

nonlinear relationship between financial development and output growth may vary depending on 

deviations from the long-term equilibrium. If financial development itself is chosen as the transition 

variable, then the nonlinear dynamics will be influenced by the rate of change in financial 

development. 

The results of the linearity tests are summarized in Table 4, with further detail provided in Table 

5, which presents the findings from the linearity tests across both sets of countries. For English-

speaking countries, the null hypothesis of linearity is strongly rejected, especially when the lagged 

output growth rate and error correction term are used as transition variables in the output growth 

equation. Similarly, when the lagged rate of financial development is used as the transition variable 

in the financial development equation, the null hypothesis of linearity is also strongly rejected. 

Table 5. Linearity tests. 

Model 
Transition variable 

 

 Δ𝐹𝑖𝑛𝐷𝑖,𝑡−1 Δ𝐺𝑑𝑝𝑖,𝑡−1 𝑒𝑐𝑡𝑖,𝑡−1 

English speaking countries 

𝑮𝒅𝒑 
𝑭𝒊𝒏𝑫 

0.544 
5.866∗∗∗ 

9.697∗∗∗ 

0.790 

5.444∗∗∗ 

0.386 

French speaking countries 

𝑮𝒅𝒑 
𝑭𝒊𝒏𝑫 

1.769 
5.866∗∗∗ 

5.380∗∗∗ 
2.276∗∗ 

5.444∗∗∗ 
5.966∗∗∗ 

Notes. F-versions of the tests were used. **,*** denote rejection of the null hypothesis at the 5% and 1%. 

In French-speaking countries, there is a significant rejection of linearity in the output growth 

equation when either the lagged output growth rate or the error correction term is used as the 

transition variable. Furthermore, when the lagged rate of financial development or the error 

correction term is employed as the transition variable in the financial development equation, the null 

hypothesis of linearity is overwhelmingly rejected. Notably, the null hypothesis is rejected when the 

lagged output growth rate is used as a transition variable, but only at the 5% significance level. 

5.2.2. PSTRVEC Model Results 

English speaking countries model 

     ∆𝑔𝑑𝑝𝑖,𝑡 = −0.155 + 0.104∆𝐹𝑖𝑛𝐷𝑖,𝑡−1 − 0.391𝑒𝑐𝑡𝑖,𝑡−1 − 0.567∆𝑔𝑑𝑝𝑖,𝑡−1+ 

(0.073)     (0.092)  (0.134)       (0.117) 
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𝑔𝑑𝑝𝑖,𝑡−1+[−0.157∆𝐹𝑖𝑛𝐷𝑖,𝑡−1 + 0.494∆𝑔𝑑𝑝𝑖,𝑡−1 − 0.009𝑒𝑐𝑡𝑖,𝑡−1]𝐺(∆𝑔𝑑𝑝𝑖,𝑡−1; 𝛾; 𝑐) 

(0.081)                   (0.097)                   (0.143) 

     ∆𝐹𝑖𝑛𝐷𝑖,𝑡 = −0.003 − 0.049∆𝐹𝑖𝑛𝐷𝑖,𝑡−1 − 0.133𝑒𝑐𝑡𝑖,𝑡−1 + 0.178∆𝑔𝑑𝑝𝑖,𝑡−1+ 

(0.058)     (0.082)  (0.049)       (0.096) 

𝑔𝑑𝑝𝑖,𝑡−1+[−0.518∆𝐹𝑖𝑛𝐷𝑖,𝑡−1 − 0.151∆𝑔𝑑𝑝𝑖,𝑡−1 − 0.129𝑒𝑐𝑡𝑖,𝑡−1]𝐺(∆𝑔𝑑𝑝𝑖,𝑡−1; 𝛾; 𝑐) 

(0.121)                   (0.078)                   (0.104) 

𝐺(∆𝑔𝑑𝑝𝑖,𝑡−1; 𝛾; 𝑐) = (1 + exp (−772(∆𝑔𝑑𝑝𝑖,𝑡−1 − 0.122)))−1 

(0.000)            (0.000) 

The model reveals regime changes governed by a transition function, with output growth (y) 

and financial development (c) significantly influencing the speed of transition and the conversion 

midpoint. The threshold value of −12.2% indicates transitions between regimes characterized by both 

negative and positive output growth rates, with a low but statistically significant speed of adjustment 

estimated at −0.772, suggesting gradual shifts. For English-speaking countries, the output growth 

equation shows that in low-growth regimes, the error correction term’s coefficient is −0.391-

0.391−0.391, statistically significant, indicating a 39% annual correction to long-term equilibrium, 

while the lagged financial index has an insignificant 0.10% short-run effect on growth. In high-growth 

regimes, the adjustment rate increases to −0.4 (calculated as −0.391−0.009), and the influence of 

financial development diminishes. For the financial development equation, the error correction term 

coefficients are −0.133 and −0.262 (calculated as −0.133−0.129) for low- and high-growth regimes, 

respectively, with statistically significant adjustment at 13% annually only during low-growth 

periods. These findings illustrate the dynamic and regime-dependent relationship between financial 

development and output growth. 

French speaking countries model  

     ∆𝑔𝑑𝑝𝑖,𝑡 = 0.014 − 0,003∆𝐹𝑖𝑛𝐷𝑖,𝑡−1 − 0.399𝑒𝑐𝑡𝑖,𝑡−1 − 0.295∆𝑔𝑑𝑝𝑖,𝑡−1+ 

                                    (0.021)     (0.190)  (0.089)       (0.117) 

   𝑔𝑑𝑝𝑖,𝑡−1+[0.048∆𝐹𝑖𝑛𝐷𝑖,𝑡−1 + 0.137∆𝑔𝑑𝑝𝑖,𝑡−1 − 0.010𝑐𝑡𝑖,𝑡−1]𝐺(∆𝑔𝑑𝑝𝑖,𝑡−1; 𝛾; 𝑐) 

                        (0.034)                   (0.074)                   (0.100) 

     ∆𝐹𝑖𝑛𝐷𝑖,𝑡 = 0.021 − 0.421∆𝐹𝑖𝑛𝐷𝑖,𝑡−1 − 0.046𝑒𝑐𝑡𝑖,𝑡−1 − 0.136∆𝑔𝑑𝑝𝑖,𝑡−1+ 

                                    (0.038)     (0.051)  (0.064)       (0.074) 

   𝑔𝑑𝑝𝑖,𝑡−1+[−0.021∆𝐹𝑖𝑛𝐷𝑖,𝑡−1 − 0.104∆𝑔𝑑𝑝𝑖,𝑡−1 + 0.015𝑒𝑐𝑡𝑖,𝑡−1]𝐺(∆𝑔𝑑𝑝𝑖,𝑡−1; 𝛾; 𝑐) 

                        (0.120)                   (0.106)                   (0.107) 

𝐺(∆𝑔𝑑𝑝𝑖,𝑡−1; 𝛾; 𝑐) = (1 + exp (−363(∆𝑔𝑑𝑝𝑖,𝑡−1 − 0.100)))−1 

(0.000)                  (0.000) 

The output growth equation reveals that the estimated coefficients indicate a negative influence 

on 𝛥𝑔𝑑𝑝𝑖,𝑡 from the lagged financial development (−0.003), the error correction term (−0.399), and its 

own lag (−0.295). Furthermore, the component related to smooth transitions, as defined by the 

transition function 𝐺(𝛥𝑔𝑑𝑝𝑖,𝑡 − 1; 𝛾; 𝑐) , indicates that financial development (0.048) and lagged 

output growth (0.137) exert positive yet modest influences, whereas the error correction term (−0.010) 

plays a role in moderating this relationship. 

In the financial development equation, 𝛥𝐹𝑖𝑛𝐷𝑖,𝑡   is notably affected by its lag (-0.421), the error 

correction term (-0.046), and lagged output growth (-0.136), each exhibiting negative coefficients. The 

transition function 𝐺(𝛥𝑔𝑑𝑝𝑖,𝑡  − 1; 𝛾; 𝑐) indicates that in high-growth regimes, the interaction terms 

reveal negative effects from lagged financial development (-0.021) and lagged output growth (-0.104), 

while the error correction term shows a positive influence (0.015). The transition function, 

𝐺(𝛥𝑔𝑑𝑝𝑖,𝑡 − 1; 𝛾; 𝑐) = (1 + 𝑒𝑥𝑝(−363(𝛥𝑔𝑑𝑝𝑖,𝑡 − 1 − 0.100))) − 1 , indicates a distinct shift between 

regimes, characterised by a threshold value of 0.100 and a steep slope of 𝛾=363. The results highlight 

the varying interactions dependent on the regime, indicating that both output growth and financial 

development respond differently at various stages of growth. 
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5.2.3. Regime Wise Causality Tests 

The concluding phase of the examination involves scrutinising the Granger causality results 

within the context of specific regimes. This examination involves the analysis of lagged variables to 

determine short-run causality and assess the speed of adjustment for long-term causality. The 

findings have been summarised and are presented in Table 6.  

Table 6. Regime wise causality tests. 

Source of causation Dependent variable 

 Δ𝐺𝑑𝑝 ΔFinD 

 Recession Expansion Recession Expansion 

English speaking countries 

In the short run  

𝚫𝑮𝒅𝒑   3.265∗ 1.884 

𝚫𝐅𝐢𝐧𝐃 1.284 4.899∗∗∗  

In the long run 

𝒆𝒄𝒕 4.616∗∗∗ 11.775∗∗ 5.042∗ 2.716∗∗ 

French speaking countries 

In the short run 

𝚫𝑮𝒅𝒑   3.389∗ 1.999 

𝚫𝐅𝐢𝐧𝐃 0.029 1.043   

In the long run  

𝒆𝒄𝒕         11.113∗∗∗      12.154∗∗∗ 1.845 1.179 

*,**,*** denote rejection of no granger causality at the 1%, 5% and 10%. 

The findings presented in the table indicate that English-speaking countries exhibit distinct 

short-term and long-term dynamics. In times of low economic growth, a statistically significant 

correlation exists between output and financial development, where output demonstrates a granger-

causal relationship with financial development at a 10% significance level. In periods characterised 

by significant economic growth, the causality shifts, indicating that financial development precedes 

and influences output growth. The importance of the test for rejecting the null hypothesis is evident 

at the 1% level. The findings suggest that, in the short term, the null hypothesis is accepted, which 

implies that there is no causal relationship between output and financial development in high-growth 

regimes. In a similar vein, one can observe that there is no causal link between financial development 

and output in low-growth regimes. In the context of long-run analysis, it is evident that financial 

development has a Granger causal relationship with output in both regimes, as the null hypothesis 

is robustly rejected in each scenario. The results further suggest that output Granger causes financial 

development in both regimes over the long term. The null hypothesis that output does not Granger 

cause financial development is consistently rejected, particularly in high growth regimes. 

The findings for French-speaking countries indicate notable disparities. The Granger causality 

findings indicate that, in the short term, only output growth exerts a causal effect on financial 

development within low-growth regimes. Over time, a clear pattern emerges indicating that the 

progression of financial systems correlates with increased output in both low and high growth 

regimes, as demonstrated by Granger causality analysis. The robust dismissal of the null hypothesis 

at the one percent significance level over the long term underscores the critical role of financial 

development in facilitating sustained economic growth. This indicates that in nations where French 

is prevalent, the enduring relationship between financial development and output growth is marked 

by financial development preceding economic expansion. This highlights the importance of 

developing a strong and forward-thinking financial sector for overall economic advancement. The 

findings illustrate the significant correlation between financial development and economic growth in 

French-speaking African nations. Additionally, they underscore the necessity for policymakers to 
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adopt a thorough and targeted approach to foster a resilient financial system capable of sustaining 

long-term economic growth. 

6. Conclusions 

These findings underscore the importance of considering the nuanced nature of the financial 

development-economic growth nexus, as advocated by the Endogenous Growth Theory. The 

presence of threshold effects and asymmetries suggests that policymakers need to adopt adaptive 

economic policies that recognize the varying impacts of financial development on economic growth 

in different phases, aligning with the principles of the Neoclassical Growth Model. Furthermore, the 

observed Granger causality relationships highlight the need for tailored policy interventions that 

address the unique dynamics of both low and high-growth regimes, resonating with the principles 

of the Keynesian and Schumpeterian Theory. 

In English-speaking countries, it is advisable that Policymakers should give priority to 

implementing adaptive economic policies that recognize the subtle effects of financial development 

during various stages of growth. This requires the ability to respond to both periods of low and strong 

economic growth quickly and effectively, enabling flexible adaptations to changing economic 

conditions. Moreover, it is advisable to make continuous investments in financial infrastructure, 

considering the importance of long-term relationships and the findings of Granger causality. 

Additionally, policymakers should build strong monitoring and surveillance tools to regularly 

examine regime-wise Granger causation. 

Policymakers in French-speaking nations are strongly advised to develop customized policy 

responses. These measures should be carefully adjusted to cater to the distinct features of both 

recessions and expansions, recognizing the varied outcomes of financial development in each stage. 

Given the identification of the Granger causation association between output growth and financial 

progression, it is advisable for policies to prioritize measures that promote stability in output growth. 

Economic stability can lead to a positive cycle of influence, affecting financial progress, and vice 

versa. Efforts focused on including a broader portion of the people in the financial system can have 

a substantial influence on long-term economic expansion. Furthermore, it is recommended to adopt 

a versatile approach to economic planning. Policymakers should include adaptive strategies that 

address evolving causal relationships, thus strengthening the robustness of economic policies in the 

dynamic context of French-speaking countries in Africa. 
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