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Abstract 
In the countries in transition, and more specifically those in the Cemac zone, 
the economies seem to present symptoms of a liquidity trap in recent years, as 
evidenced by sluggish economic growth, high unemployment and low de-
mand. On the basis of hypotheses derived from a theoretical model, an em-
pirical estimate was used. The results of the model indicate that this pheno-
menon exists in the Cemac area and that monetary policy is ineffective, and 
therefore its treatment can only be envisaged through innovative fiscal stabi-
lisation and recovery policies aimed at boosting the private sector, on the one 
hand, and promote a participatory public policy materialized by the imple-
mentation of a decentralization of economic power to actors of civil society, 
the sector and local elected officials. Such a reform would aim to improve the 
effectiveness of public policies in a context of uncertainty and poverty. 
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1. Introduction 

The mixed results of public policies to support the economy, were symbolized by 
the massive injection of liquidity to prevent the harmful effects of covid19 (Stig-
litz, et al., 2020), but they are much more materialized by the announced regres-
sions in economic growth rates coupled with forecasts of high unemployment 
rates in the advanced economies (Kleinfeld, 2020), combined with a very gradual 
impoverishment in the transition economies, put the economic policy debate 
back in a liquidity trap.  

The concept of the liquidity trap, well present in the economic literature after 
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the Great Depression of the 1930s, gradually fell into decline before making a 
comeback in theoretical and factual debates since Japan’s “lost decade” (Paul 
Krugman et al., 1998; Gauti B. Eggertsson & Michael Woodford, 2003; Ben S. 
Bernanke, Vincent R. Reinhart, & Brian P. Sack, 2004).  

On the theoretical level, two generations of non-exclusive debates are often 
put forward to circumscribe the debates around this concept. The first genera-
tion of debates revolves around the foundations of this phenomenon, while the 
second generation focuses on its consequences. With regard to the foundations 
of the concept of the liquidity trap, two theses crystallize the debates around the 
money supply, on the one hand, and by relying on interest rates, on the other.  

Proponents of the money supply thesis base the liquidity trap on a situation in 
which the demand for speculative money becomes insatiable at the prevailing 
(minimum) interest rate. This situation undermines the effectiveness of money 
supply policies. Thus, any injection of money is absorbed in cash balances by 
agents. This analysis of the liquidity trap is sometimes considered to be the Key-
nesian reference situation (Romer, 2000).  

For the proponents of the second thesis, on the other hand, the liquidity trap 
is presented as a situation in which long rates are completely disconnected from 
short rates. This situation often occurs in the case where all agents are for-
ward-looking, and where the current interest rate no longer intervenes in their 
arbitrage between short and long securities. Uncertainty is such that no agent 
wishes to take a long position. Agents take refuge in liquidity, i.e. in short securi-
ties (and not in money), even if their yield falls drastically. Consequently, a poli-
cy of reducing short rates does not allow long rates to fall, and monetary policy 
becomes ineffective, not because rates cannot be lowered below a minimum rate, 
but because there is a disconnection between short rates and the cost of credit 
for investment (Villieu, 2004; Romer & Romer, 2002).  

As for the second generation of debates, focused on the consequences of the 
liquidity trap, the controversies seem to converge towards the concept of secular 
stagnation as the embodiment of the consequences of the liquidity trap. This 
concept actually reflects the persistence of the liquidity trap over time, the symp-
toms of which are manifested by a depression in the structural demand of the 
economy. In fact, it is a situation in which the natural interest rate that balances 
savings and investment becomes negative (Korinek & Simsek 2014), and three 
causes are generally associated with its occurrence. The first relates to the ageing 
of the population, which leads to a preference for consumer spending to the de-
triment of investment. The second relates to income inequality, which explains a 
strong propensity to save on the part of households with financial capacity, which 
obviates the need for investment financing. The last cause, for its part, stems 
from the shock of debt reduction, which consists of agents paying their debt in 
order to give themselves a good debt capacity at the end of the adjustment (Ar-
tus, 2014). 

On the empirical level, the liquidity trap to generate the debates on the means 
of getting out of such a vicious circle and the avenues of reflection have been 
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oriented towards two complementary strategies centred on raising the inflation 
target on the one hand, and the taxation of money on the other. 

For the fervent advocates of raising the inflation target, the strategy is for the 
central bank to make economic agents believe that it will sustainably maintain 
high inflation rates, and if agents believe then the economy should end up with 
lower real interest rates, and consequently an increase in investment spending by 
the private sector (Krugman, 2012; Blanchard et al., 2010). 

As for the defenders of the idea of taxing currency, they advocate the payment 
of negative interest on the holding of reserves by the banks, and the application 
of such a measure aims to encourage the banks to facilitate credit to private agents 
in order to boost investment (Willem, 2009).  

Theoretical and empirical debates reveal the interest of the analysis of the li-
quidity trap in an economy that is a member of a monetary zone facing asym-
metric shocks and macroeconomic adjustment.  

It is precisely then a matter of focusing on the economies of the Central African 
Economic and Monetary Community (CEMAC) which, due to the occurence 

of the covid-19 health shock, are experiencing endemic impoverishment despite 
accommodative monetary policy demeasures and an expansionary fiscal policy. 
There are at least two reasons to justify such an option: 
- reducing the monetary authorities; room for maneuver in macroeconomic 

adjustment; 
- making fiscal policy pro-cyclical to the point of undermining the credibility 

of the public authorities.  
CEMAC is composed of six states (Cameroon, Congo, Gabon, Equatorial 

Guinea, Central African Republic and Chad). This group of countries has small, 
highly extraverted economies based on the exploitation of mining, oil and tim-
ber products. As a result, this community is largely dependent on international 
market conditions, including commodity market shocks, financial crises and 
currently the global health crisis. In addition, its economies are also characte-
rized by a precarious financing system due to the embryonic nature of the re-
gional financial market, which exposes the area to financing constraint. As the 
currency is in fact the only lever of financing, and due to political, health and 
economic uncertainties, the CEMAC zone appears very vulnerable and raises 
fears of a liquidity trap. 

This paper, focusing specifically on the Cemac zone, attempts to highlight the 
existence of a liquidity trap and to propose, in a practical way, the necessary ad-
justments. Therefore, in the rest of our work, we will first deal with the forma-
tion of the liquidity trap in the Cemac zone using a theoretical model (Part I), 
before proceeding to an empirical verification (Part II). 

2. Theoretical Analysis of the Liquidity Trap in the Cemac  
Zone 

We would first like to present the theoretical model before moving on to its 
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characterization in the form of a game. 

2.1. Presentation of Hypothesis and Theoretical Model  
Articulation 

The aim is to formulate the hypotheses of the model well before presenting its 
articulation in the form of a game. 

Hypothesis  
This model, which is based on the work of Jeanne and Korinek (2010), con-

siders a simplified open economy with two countries belonging to two monetary 
zones (African franc zone and euro zone) with two goods (rated d and e, for 
domestic and foreign).  

Each country is populated by a representative agent that consumes both goods, 
with a preference for the good produced in its own country. The two countries 
are perfectly integrated both financially and commercially.  

Production uses inputs made by a continuum of monopolistic producers who 
set their prices in advance. We consider the dynamic general equilibrium of the 
model with rational anticipations.  

The main reference point for monetary policy is the “natural” real interest rate 
that would be observed if the economy were in a situation of full employment. 
Demand will tend to be insufficient (excessive) if the observed real interest rate 
is higher (lower) than the natural real interest rate. 

Model Articulation 
The starting point is a shock large enough to bring the natural interest rate 

down to a negative level. There are several ways to conceive of this shock. From 
the perspective of equality of savings and investment in a closed economy, the 
shock can consist of a large increase in the supply of savings or a decrease in the 
demand for investment.  

In models with a representative consumer who optimizes an inter-temporal 
utility function, this type of shock appears as a form of Euler’s equation for con-
sumption, which can be written (Jeanne & Korinek, 2010)  

( ) ( )1
1e e ttrt

t tu c u c+−γ+δδ
+′ ′=                      (1) 

where δ is a parameter representing the preference for the present at time t, rt is 
the real interest rate between t and t + 1 and y is the psychological discount rate 
of the consumer. After linearization we obtain: 

1
1

t
t t t

g
r +

+= γ + δ − δ +
ε

                      (2) 

where 1tg +  is the growth rate of full employment consumption between t and t 
+1 and ε is the inter-temporal substitution elasticity of consumption. The natu-
ral interest rate can become negative if there is a negative demand shock (de-
cline) or a drop in the rate of growth of anticipated consumption (which could 
reflect a decline in the rate of growth of productivity).  

Being in a configuration of an interaction between the two zones, the de-
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mands of the two countries are expressed as follows in deviation:  

y ar br
y ar br

∗

∗ ∗

= − + +µ

= − + +µ
                       (3) 

With, y the demand for the goods, r the nominal interest rate, and μ shocks to 
the economy.  

Moreover, a > b, in other words, monetary policy has a more powerful effect 
at home than abroad. Consider the impact of a negative demand shock in the 
domestic country (covid19 health shock). Since prices are rigid at the time of the 
shock, the drop in demand can create underemployment in the short term. All 
other things being equal, the shock also reduces domestic imports, and is there-
fore transmitted to the foreign country.  

What is the impact of this shock on natural interest rates in both countries? 
This shock has massive macroeconomic implications, the first being a decline 

in demand and an increase in desired savings, as well as a reduction in the cur-
rent account deficit. This is the moment when the phenomenon of “global 
over-saving”, invoked by Bernanke (2005) to explain financial imbalances be-
tween zones, becomes truly global. All other things being equal, this shock 
should bring down the world natural real interest rate, perhaps to negative le-
vels, given that real interest rates were already low before the crisis.  

This new desire to save by Eurozone households, which should be sustainable, 
is also useful in that it puts the economies of both zones on a more sustainable 
path of debt accumulation. But it requires a delicate rebalancing of demand be-
tween the euro zone and the CEMAC zone.  

This rebalancing of demand poses a new problem. Full employment, i.e. a 
policy of reducing unemployment, can only be achieved in the euro zone if the 
countries of the franc zone buy European products. However, even if the coun-
tries of the CEMAC zone are willing to increase their demand for European 
products because of the secular links, it turns out that the first effect of the co-
vid19 crisis is to have a downward impact on their own demand.  

At first glance, the covid19 shock seems to have put the world economy in a 
stalemate. Where will aggregate demand come from? At this stage of the analy-
sis, it may be useful to advance in the light of a game model.  

2.2. Characterization and Outcome of the Game  

Starting from the assumption that, for a given level of autonomous deficit, there 
are two possible equilibrium interest rates in an economy, we would like to know 
which equilibrium interest rate the economy will converge towards following a 
fiscal shock induced by the covid-19 crisis. This is a question that we will ask 
ourselves.  

The variables r and r*, are the real interest rates in the franc zone country and 
in the euro zone country. There is then a continuum of real interest rates that 
puts the domestic and foreign countries at full employment.  

Assuming that the demand elasticity of the domestic country is greater than 1, 
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and if, starting from a situation of full employment, the domestic country raises 
its real interest rate, it is possible to restore full employment between the two 
zones by raising the real interest rate in the euro zone. This confirms the exis-
tence of multiple equilibrium in interest rates that are likely to lead to a sub-op- 
timal situation generating underemployment. Everything depends on the stra-
tegic behavior of the monetary authorities in each zone.  

We then assume a game with two players: the euro zone and the CEMAC 
zone. The euro zone has two possibilities: choose a low interest rate or a high in-
terest rate. Similarly, the CEMAC zone also has two possibilities: choose a low 
interest rate or a high interest rate.  

The gain in utility that each player makes depends not only on his or her own 
decision, but also on that of the other player. The strategic nature of the players’ 
decisions indicates that this is a simultaneous game. And the non-cooperation 
between the ECB and the BEAC makes such a hypothesis plausible. 

Given two players and two possible actions, the four different winning confi-
gurations can be represented in the following Table 1. 

The payoff structure reveals that there are two pure strategy Nash equilibrium 
for this one-shot game: a high equilibrium (high real interest rate) where the 
euro zone and the franc zone agree on a high real rate equilibrium and a low 
equilibrium (low real interest rate) where they agree on a low-rate equilibrium. 
Similarly, the game can also lead to two strategies where each player records a 
loss (−1, −1). Assuming rational players, such a strategy has been excluded.  

What are in fact the implications of such a game? The main concern is which 
of the two balances is more likely to be achieved given the institutional structure 
(the rules and actors of the game) that define the nature of the final choice.  

Now assume a negative shock on demand (α) in the Cemac zone following the 
fall in oil prices (due to the cessation of activity linked to the health crisis), the 
interest rate in the zone has fallen, which in turn has a recessive effect on the real 
interest rate in the euro zone, which is already facing a real fall in economic 
growth and an increase in unemployment.  

Since the adjustment towards full employment cannot take place automatical-
ly because of the existence of nominal rigidities, it must be assisted by monetary 
policy. Because of the declared independence of the two central banks, there are 
exogenous inflation targets, which are noted as follows π̂  and π̂  symbolizing 
this autonomy.  

 
Table 1. Structure of earnings. 

 BCE 

BEAC 

 Er
∗  Fr

∗  

Er  
1 
1 

−1 
−1 

Fr  
−1 
−1 

0 
0 
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ˆ

ˆ
r
r∗ ∗

≥ −


≥ −

π

π
                           (4)  

Only as each monetary zone seeks to reduce unemployment while caring 
about its credibility, it is likely that such a demand shock will lead to a liquidity 
trap in both zones.  

Thus, the demand shock will reduce natural interest rates to negative levels in 
both zones, and central banks will thus reduce their nominal interest rate close 
to zero, but this will not be enough to achieve full employment because expected 
inflation is too low.  

There is underemployment, despite a very low nominal interest rate, in both 
currency zones the real interest rate is well above its natural level. 

3. Empirical Verification of the Liquidity Trap in the Cemac  
Zone 

To verify the existence of the liquidity trap in the Cemac zone, we rely on the 
work of Eggertsson and Krugman (2012) to proceed with the specification of the 
model, its estimation and the interpretation of the results obtained. 

3.1. Model Specification and Estimation 

The idea that in a liquidity trap situation, the movement of debt reduction gene-
rates a fall in production linked to the fall in demand, and a fall in prices; leads 
to a relationship between debt, on the one hand, and the components of demand 
and inflation, on the other. 

Our model can then take the following form: 

( ), ,D f I C Inf=                         (5) 

With:  
D, indebtedness, 
I, public investment, 
C, public consumption, 
Inf, inflation. 
Linearizing relation [5] with the logarithmic operator and taking into account 

the time factor, we obtain the following equation: 

1 2 3t t t t tD I C Inf= α +α +α + ε                  (6) 

By hypothesis, we will speak of a liquidity trap if α1 < 0 or α2 < 0 and α1 > α2. 
The model is estimated with annual data covering the period 1991-2018. All 

data are taken from the World DataBank (2019). For the estimation of equation 
[6]; we use the dynamic panel procedure with the ARDL method for two rea-
sons. This allows more room for freedom, on the one hand, and on the other 
hand, it gives the possibility to deal with the dynamics of the term and the long 
term. 

The results of the preliminary tests show that all the variables are integrated in 
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first difference from the Levin, Lin and Chu (2002) tests, the Fischer heterogene-
ity test is very conclusive, and allows a treatment in panel data. Hausman’s test 
indicates that our model corresponds to a fixed-effect model. Therefore, we car-
ried out the cointegration test, which reveals the existence of a cointegrating re-
lationship between debt, investment, consumption and inflation.  

At the end of its preliminary testing procedures, we have estimated our model 
(Appendix 3), and the synthetic results are as Table 2. 

The results show that the specification of equation [6] as an error-correction 
model is validated. The coefficient of the restoring force is significant and nega-
tive. Overall, it appears that Gabon’s debt policy is weakly explained by consum-
er and investment spending. While in the long term investment and consump-
tion strongly explain public debt, it seems to have a recessive effect on inflation 
and consumption.  

Like α1 < 0 in the short term and α1 > α2 in the long term, the Cemac zone 
shows clear signs of a liquidity trap. 

Clearly, in the short term, the components of demand remain well below op-
timal in the ecmac zone, and this situation is explained by the spending reduc-
tion policies implemented by governments in recent years to adjust to the de-
cline in government revenue, which is largely dependent on fluctuations in fall-
ing raw material prices…. 

And to regain the confidence of donors, the public authorities concerned have 
been engaged in a process of forced debt payment, creating a shock of debt re-
duction that not only weakened public accounts and corporate balance sheets, 
but above all accentuated the uncertainty that leads households to increase their 
savings to the detriment of consumption. 

In fact, the accommodating monetary policy conducted by the Beac through 
its key rate and credit facilities to banks remains inoperative because banks are 
constrained not only by prudential ratios, but also by the desire to consolidate 
their balance sheet. The direct consequence is that bank lending to households 
remains sluggish and the contraction of credit to businesses reinforces the wor-
rying decline in both consumption and investment, and ultimately in short-term 
demand in the CEMAC zone, as shown by the results of the modeling. Clearly, 
the economies of this monetary zone, already weakened by poverty and chronic 
budget deficits, show real signs of a liquidity trap. 

 
Table 2. Summary of results. 

Short term 

Variable explained Debt 

Explanatory variables 

D(cons) D(Inf)  D(Inv) 

0.8   −0.28  −0.28 

(1.23)  (−1.15)  (−0.34) 

Long term 

Variable explained Debt 

Cons  Inf  Inv 

−2.07  −11  5.9 

(−1.96)  (−2.7)  (2.8) 
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3.2. Interpretation of Findings  

According to the results of our model, the liquidity trap is indeed a short-term 
phenomenon in the economies of the Cemac zone. Thus, to get out of this trap, 
it is obvious that the economies concerned need to make a fiscal adjustment 
(Krugman Paul, 2012), particularly because the marginal social cost associated 
with public spending is still very low, since its economies are still underemployed 
(Nkoulou Nkoulou, 2008), on the one hand, and because private demand is far 
from sufficient to employ all resources, on the other hand.  

The fiscal authorities can in fact use two levers to stabilize and revive the 
economy and thus get out of the liquidity trap without jeopardizing public fin-
ances. On the one hand, they must work to energize the private sector so that it 
can take over the creation of wealth and the fight against poverty, and on the 
other hand, they must generalize a public policy that participates in the policy of 
decentralization in order to make citizens economic actors at the service of their 
own social well-being. 

First of all, the dynamization of the private sector, which requires the contri-
bution of its expertise and access to its skills. Thus, the know-how of the private 
sector enhances the quality of the services offered as soon as it becomes a player 
in the provision of public goods, with the corollary of harmonizing remunera-
tion systems that remove barriers between production systems and structures. 
Such expertise then makes it possible to focus on the development of new, more 
profitable and competitive products and services. Clearly, the public service is 
provided by a private partner at a lower cost, resulting in economies of scale. 

As a follow-up to participatory public policy, this would involve a decentrali-
zation of powers between civil society, the private sector, scientists and local 
elected officials to facilitate the social acceptance of public decisions and thus 
make public action effective. Such a body would be an exchange of contribu-
tions, a language and a listening ear for the expectations and concerns of the 
various stakeholders so that the design, risk prevention and implementation of 
public policies lead to a convincing result in terms of the effectiveness of the fis-
cal stimulus policy. 

4. Recommendation 

This survey that we have just carried out shows that the economies of the CEMAC 
zone are well caught in the liquidity trap. The empirical model tested for this 
purpose indicates that this phenomenon is short-term and enshrines the ineffec-
tiveness of monetary policy, and therefore can only be addressed by innovative 
fiscal stabilization and recovery policies that aim to boost the private sector on 
the one hand, and the promotion of a participatory public policy materialized by 
the implementation of a policy of decentralization of economic power to civil 
society actors, the public sector and local elected officials on the other. Such a 
reform would aim to improve the effectiveness of fiscal policy in a context of 
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uncertainty and poverty.  
To help the economies of the CEMAC zone escape the liquidity trap, two pro-

posals seem effective, namely to implement innovative fiscal stabilization and re-
covery policies aimed at stimulating the private sector, on the one hand, and 
promoting a participatory public policy by implementing a policy of decentrali-
zation of economic power to civil society actors, the private sector and local elected 
officials. Such a reform would aim to improve the efficiency of fiscal policy in a 
context of fiscal policy in a context of uncertainty and poverty.  

5. Limitations of the Work 

This work has at least two limitations related to the methodology and recom-
mendations. First, the methodology, as the CEMAC zone is composed of hete-
rogeneous economies, it would have been better to do a country-by-country anal-
ysis and thus better highlight the specificities of each member economy of the 
zone. Second, the recommendations, being in the wake of the generalization of 
unconventional monetary policies, our monetary policies, our recommendations 
did not include this dimension. Our future research will move in this direction. 
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Annexe 1. Tests Préliminaire  

Tests de racine unitaire  
• Detpub 

 
Null Hypothesis: Unit root (common unit root process)  

Series: D(DTPUB)      

Date: 09/26/20 Time: 13:13     

Sample: 1991 2018      

Exogenous variables: Individual effects    

User-specified lags: 1      

Newey-West automatic bandwidth selection and Bartlett kernel  

Total (balanced) observations: 100     

Cross-sections included: 4     

Method   Statistic  Prob.**  

Levin, Lin & Chu t*  −5.17043  0.0000  

** Probabilities are computed assuming asymptotic normality  

Intermediate results on D(DTPUB)     

Cross 2nd Stage Variance HAC of  Max Band-  

section Coefficient of Reg Dep. Lag Lag width Obs 

Gabon −0.88720 138.68 39.339 1 1 7.0 25 

Cameroun −0.51217 43.374 23.654 1 1 5.0 25 

Congo −1.40641 754.46 74.654 1 1 25.0 25 

Tchad −1.68077 204.36 39.090 1 1 23.0 25 

 Coefficient t-Stat SE Reg mu* sig*  Obs 

Pooled −1.02848 −7.892 1.078 −0.554 0.919  100 

 
• Cons 

 
Null Hypothesis: Unit root (common unit root process)  

Series: D(CONS)      

Date: 09/26/20 Time: 13:09     

Sample: 1991 2018      

Exogenous variables: Individual effects    

User-specified lags: 1      

Newey-West automatic bandwidth selection and Bartlett kernel  

Total (balanced) observations: 50     

Cross-sections included: 2 (2 dropped)    
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Method   Statistic  Prob.**  

Levin, Lin & Chu t*  −4.09755  0.0000  

** Probabilities are computed assuming asymptotic normality  

Intermediate results on D(CONS)     

Cross 2nd Stage Variance HAC of  Max Band-  

section Coefficient of Reg Dep. Lag Lag width Obs 

Gabon −1.81003 42.322 20.959 1 1 11.0 25 

Cameroun  Dropped from Test    

Congo  Dropped from Test    

Tchad −1.16964 1.0935 0.1910 1 1 15.0 25 

 Coefficient t-Stat SE Reg mu* sig*  Obs 

Pooled −1.43214 −6.861 1.024 −0.554 0.919  50 

 
• Inf 

 
Null Hypothesis: Unit root (common unit root process)  

Series: D(INF)      

Date: 09/26/20 Time: 13:16     

Sample: 1991 2018      

Exogenous variables: Individual effects    

User-specified lags: 1      

Newey-West automatic bandwidth selection and Bartlett kernel  

Total number of observations: 99     

Cross-sections included: 4     

Method   Statistic  Prob.**  

Levin, Lin & Chu t*  −9.09132  0.0000  

** Probabilities are computed assuming asymptotic normality  

Intermediate results on D(INF)     

Cross 2nd Stage Variance HAC of  Max Band-  

section Coefficient of Reg Dep. Lag Lag width Obs 

Gabon −1.56222 77.930 17.204 1 1 11.0 25 

Cameroun −1.87562 73.347 10.839 1 1 18.0 25 

Congo −1.71417 90.281 10.095 1 1 22.0 24 

Tchad −2.12224 138.47 31.177 1 1 15.0 25 

 Coefficient t-Stat SE Reg mu* sig*  Obs 

Pooled −1.81410 −11.714 1.010 −0.554 0.919  99 
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• Inv 
 

Null Hypothesis: Unit root (common unit root process)  

Series: D(INV)      

Date: 09/26/20 Time: 13:18     

Sample: 1991 2018      

Exogenous variables: Individual effects    

User-specified lags: 1      

Newey-West automatic bandwidth selection and Bartlett kernel  

Total (balanced) observations: 100     

Cross-sections included: 4     

Method   Statistic  Prob.**  

Levin, Lin & Chu t*  −5.92184  0.0000  

** Probabilities are computed assuming asymptotic normality  

Intermediate results on D(INV)     

Cross 2nd Stage Variance HAC of  Max Band-  

section Coefficient of Reg Dep. Lag Lag width Obs 

Gabon −1.86249 30.565 9.7391 1 1 8.0 25 

Cameroun −0.75983 2.0415 0.2384 1 1 25.0 25 

Congo −1.33595 4.0844 0.6254 1 1 14.0 25 

Tchad −0.95739 7.5633 1.0980 1 1 12.0 25 

 Coefficient t-Stat SE Reg mu* sig*  Obs 

Pooled −1.23093 −8.511 1.047 −0.554 0.919  100 

 
Résultats du test d’hétérogénéité de Fischer 

 
Redundant Fixed Effects Tests   

Equation: Untitled   

Test cross-section fixed effects  

Effects Test Statistic d.f. Prob. 

Cross-section F 16.824468 (3,104) 0.0000 

Cross-section Chi-square 43.915046 3 0.0000 

Cross-section fixed effects test equation:  

Dependent Variable: DTPUB   

Method: Panel Least Squares   

Date: 09/26/20 Time: 13:27   

Sample: 1991 2018   

Periods included: 28   

Cross-sections included: 4   

Total panel (unbalanced) observations: 111  
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Variable Coefficient Std. Error t-Statistic Prob. 

CONS 0.386897 0.221515 1.746599 0.0836 

INF -0.133024 0.715275 -0.185976 0.8528 

INV −5.333837 0.755541 −7.059623 0.0000 

C 140.8204 19.21583 7.328358 0.0000 

R-squared 0.373836 Mean dependent var 77.41839 

Adjusted R-squared 0.356280 S.D. dependent var 76.90223 

S.E. of regression 61.70032 Akaike info criterion 11.11783 

Sum squared resid 407341.5 Schwarz criterion 11.21547 

Log likelihood −613.0394 Hannan-Quinn criter. 11.15744 

F-statistic 21.29392 Durbin-Watson stat 0.227798 

Prob(F-statistic) 0.000000    

 
Résultats du test de cointégration 

 
Pedroni Residual Cointegration Test   

Series: DTPUB CONS INF INV   

Date: 10/23/20 Time: 16:08   

Sample: 1991 2018    

Included observations: 112   

Cross-sections included: 4   

Null Hypothesis: No cointegration   

Trend assumption: Deterministic intercept and trend  

Automatic lag length selection based on SIC with a max lag of 5 

Newey-West automatic bandwidth selection and Bartlett kernel 

Alternative hypothesis: common AR coefs. (within-dimension) 

 
  Weighted  

Statistic Prob. Statistic Prob. 

Panel v-Statistic 1.408679 0.0795 0.475092 0.3174 

Panel rho-Statistic −0.345377 0.3649 0.252821 0.5998 

Panel PP-Statistic −2.167521 0.0151 −1.063443 0.1438 

Panel ADF-Statistic −2.494619 0.0063 −1.448242 0.0738 

Alternative hypothesis: individual AR coefs. (between-dimension) 

  Statistic Prob.   

Group rho-Statistic 0.620651 0.7326   

Group PP-Statistic −1.233750 0.1086   

Group ADF-Statistic −1.551252 0.0604   

Cross section specific results   
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Phillips-Peron results (non-parametric)  

Cross ID AR(1) Variance HAC Bandwidth Obs 

Gabon 0.083 92.58379 88.97043 3.00 27 

Cameroun 0.817 65.28135 126.9218 3.00 27 

Congo 0.195 699.1484 699.1484 0.00 27 

Tchad 0.447 118.2588 132.6822 1.00 27 

Augmented Dickey-Fuller results (parametric)  

Cross ID AR(1) Variance Lag Max lag Obs 

Gabon 0.083 92.58379 0 5 27 

Cameroun 0.736 43.17183 2 5 25 

Congo 0.195 699.1484 0 5 27 

Tchad 0.447 118.2588 0 5 27 

 
Résultats du test de Hausman 

 
Correlated Random Effects—Hausman Test  

Equation: Untitled   

Test period random effects   

Test Summary Chi-Sq. Statistic Chi-Sq. d.f. Prob. 

Period random 40.797122 3 0.0000 

Period random effects test comparisons:  

Variable Fixed Random Var(Diff.) Prob. 

INV −1.942644 −5.678710 0.364228 0.0000 

INF −0.342095 0.111596 0.185995 0.2928 

CONS −0.448259 3.849801 0.713932 0.0000 

Period random effects test equation:  

Dependent Variable: DTPUB   

Method: Panel Least Squares   

Date: 09/26/20 Time: 13:58   

Sample: 1991 2018   

Periods included: 28   

Cross-sections included: 4   

Total panel (balanced) observations: 112  

Variable Coefficient Std. Error t-Statistic Prob. 

C 130.5181 57.10516 2.285575 0.0250 

INV −1.942644 0.975918 −1.990581 0.0500 

INF −0.342095 0.689785 −0.495944 0.6213 

CONS −0.448259 1.232875 −0.363588 0.7171 
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Effects Specification  

Cross-section fixed (dummy variables)  

Period fixed (dummy variables)  

R-squared 0.819851 Mean dependent var 76.87123 

Adjusted R-squared 0.743634 S.D. dependent var 76.77373 

S.E. of regression 38.87255 Akaike info criterion 10.40381 

Sum squared resid 117863.8 Schwarz criterion 11.22907 

Log likelihood −548.6132 Hannan-Quinn criter. 10.73864 

F-statistic 10.75680 Durbin-Watson stat 0.221079 

Prob(F-statistic) 0.000000    

Annexe 2. Estimation du Modèle  

Dependent Variable: D(DTPUB)   

Method: ARDL    

Date: 09/26/20 Time: 18:16   

Sample: 1995 2018   

Included observations: 96   

Dependent lags: 4 (Fixed)   

Dynamic regressors (1 lag, fixed): CONS INF INV 

Fixed regressors:   

Variable Coefficient Std. Error t-Statistic Prob.* 

 Long Run Equation   

CONS −2.079231 1.058749 −1.963857 0.0530 

INF −11.35289 4.125199 −2.752082 0.0073 

INV 5.958961 2.098701 2.839356 0.0057 

 Short Run Equation   

COINTEQ01 −0.072255 0.035663 −2.026054 0.0461 

D(DTPUB(−1)) 0.009898 0.164276 0.060251 0.9521 

D(DTPUB(−2)) −0.059192 0.154088 −0.384140 0.7019 

D(DTPUB(−3)) −0.149559 0.085309 −1.753137 0.0834 

D(CONS) 0.878858 0.714025 1.230851 0.2219 

D(INF) −0.285186 0.247978 −1.150044 0.2535 

D(INV) −0.281304 0.812586 −0.346184 0.7301 

Mean dependent var −5.837037 S.D. dependent var 15.38496 

S.E. of regression 12.01872 Akaike info criterion 6.479138 

Sum squared resid 11700.42 Schwarz criterion 7.231580 

Log likelihood −331.8317 Hannan-Quinn criter. 6.784428 

*Note: p-values and any subsequent tests do not account for model selection. 
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