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Abstract : 

The objective of the studyis to estimate the money demand function 

in Algeria through the Autoregressive Distributed Lag (ARDL) model to 

studyits long-termstability. Research on the Determinants of Money 

Demand — stimulates over Economic Data (1990 — 2023) werebased on 

four main variables, namely, Real GDP (RGDP), Inflation Rate (INF), 

Real Exchange Rate (EX), and Nominal Interest Rate (IR). 

The resultsproved the existence of a long run relationship between the 

independent variables and money demand, and representing the existence 

of someindependent variables who have important effects on the money 

demand functions at Algeria. Furthermore, the application of cointegration 

tests revealed that thereexisted an equilibrium association between the 

identified economic factors and Broad Money (M2), which lent credence 

to the hypothes is concerning the long-run constancy of the money 

demandfunction. 

Key words: Money Demand Function, Monetary Policy, Broad Money, 

Algeria Economic Data, ARDL Model. 
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1. Introduction. 

This study examines the effectiveness of monetarypolicy in 

Algeria by analyzing the factorsinfluencing money demand. It 

evaluates the long-termstability of money demandusing the ARDL 

model, focusing on key macroeconomic variables (RGDP, INF, EX 

and IR). The findingsaim to help policymakers manage 

monetarypolicy and ensurefinancialstability, especially in the context 

of high inflation. 

1.1. ResearchProblem. 

The paperis essential for the policymakers in experiencing the 

stability of the money demand in Algeria. Although money demand 

has been the subject of abundanttheoreticalanalysis, studies of 

Algeria'smonetarysectorremain few and far between. The studywill 

explore if money demandis stable in the long run, cointegratedwith 

the economicfactorssuch as GDP, inflation, exchange rates and 

interest rates, and how variations in these variables affect the money 

demand in Algeria. In this regards, thesefindings must 

betakenintoaccount in the design of 

suitablemonetarypolicyframeworks for Algeria. 

Does the demand for money in Algeria exhibit long-

termstabilitywith key economicdeterminants (GDP, inflation 

rate, exchange rate, and interest rate)? And how do fluctuations 

in these variables affect money demand? 

1.2. Methodology. 

 This studyemploys an econometricapproachusing the ARDL 

model to estimate the long-termstability of the money 

demandfunction in Algeria. The analysisisbased on time-series data 

spanningfrom 1990 to 2023, ensuring a comprehensiveevaluation of 

economic trends. The studyfollowsthesesteps: 

- Data Collection:Economic data from official sources on M2, 

RGDP, INF, EX, and IR. 

- Stationarity Tests:UsingAugmented Dickey-Fuller (ADF) 

tests to determine the integrationorder of variables. 

- CointegrationAnalysis:Applying the Johansen test to 

examine long-termrelationshipsamong variables. 

- Model Estimation:Using the ARDL boundstestingapproach 

to estimate the short-run and long-run relationships. 
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- Diagnostic Tests: Checking for autocorrelation, 

heteroscedasticity, and normality in residuals to ensure model 

robustness. 

1.3. Objectives of the Study. 

- To estimate the money demandfunction in Algeria using an 

econometricapproach. 

- To evaluate the long-termstability of the money 

demandfunction. 

- To analyze the impact of key economic variables (RGDP, 

INF, EX, IR) on money demand. 

- To provide policy recommendations for the Central Bank of 

Algeria based on empirical findings. 

1.4. Scope of the Study. 

This studyfocuses on the Algerian economy from 1990 to 2023, 

capturing long-term trends and economic transformations. It 

considers key macroeconomic indicators influencing money demand, 

with a primaryemphasis on M2 (Broad Money) as the dependent 

variable. The studyislimited to econometric modeling and does not 

incorporate micro-levelfactorssuch as behavioral aspects of money 

demand. 

1.5. The Importance of the Study. 

Knowingthat money demand is stable is important for 

monetarypolicy to be effective. By examining the response of money 

demand to economicdeterminants, the study can assist the Central 

Bank of Algeria formulatingpoliciesdirected at establishing a more 

stable economy. It also illustrates how externalshock and financial 

innovations affect the monetary system of Algeria. This 

studycontributes to the global literature on money demand in 

developingeconomies. 

2. Review of Literature. 

The econometric estimation of the money demandfunctionis a 

critical aspect of macroeconomicanalysis, particularly in the context 

of Algeria. Understanding the determinants of money demandis 

essential for formulating effective monetarypolicy, as 

itallowspolicymakers to predict how changes in economic variables 

will affect the demand for money. In Algeria, the empiricalanalysis 

of money demand has revealedseveral key determinants, including 
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real income, inflation, and the velocity of money circulation, 

whichsignificantly influence the demand for money both in the short 

and long term. 

conducted an empiricalstudyusingcointegration and error 

correction models to analyze the determinants of money demand in 

Algeria. Theirfindingsindicatedthat real incomeplays a pivotal role in 

determining money demand, both in the short and long term. 

Theyalsonotedthat the velocity of circulation of money (VM2) is a 

significant factor, while the long-term exchange rate impacts money 

demandless in the short term, where inflation emerges as a more 

decisive factor. This suggeststhat in Algeria, the demand for money 

isrelativelyinsensitive to interest rates, whichalignswith the notion 

thatspeculative motives for holding money are lesspronounced in 

thiscontext(Djebbouri, Mansouri, & Tahi, 2019). This findingis 

consistent withbroadereconomictheoriesthat state incomestability 

and inflation expectations critically influence money 

demandacrossdifferentcontexts(Rathnasiri, 2021). 

The importance of stability in the money demand function is 

furtheremphasized by Godana, whoassertsthat a stable money 

demand function is fundamental for effective monetarypolicy, 

facilitating the use of monetaryaggregates to achieve macroeconomic 

objectives (Godana, 2023). The stability of the money demand 

functionis crucial for effective monetary policy implementation.  

A stable money demandfunctionimpliesthat the 

relationshipbetween money supply and itsdeterminantsispredictable, 

allowingpolicymakers to makeinformeddecisions. Studies in 

variouscontexts, including South Africa and Sri Lanka, have 

emphasized the importance of a stable money demandfunction for 

the successfulimplementation of monetarypolicy. For instance, 

(Simawu, Mlambo, & Murwirapachena, November/December 2014). 

highlightedthat a stable money demandfunctionis essential for the 

South African Reserve Bank to target relevant variables 

effectively(Simawu, Mlambo, & Murwirapachena, 

November/December 2014). Similarly, Rathnasiripointed out that a 

robust estimation of the money demandfunctionis a prerequisite for 

achievingmacroeconomic objectives through effective 

monetarypolicy in Sri Lanka (Rathnasiri, 2021). In the Algerian 

context, the implications of a stable money demandfunction are 

particularlysignificant. The findingsfromDjebbouri et al. suggestthat 

the insensitivity of money demand to interest rates maylimit the 
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effectiveness of traditionalmonetarypolicytoolsthatrely on interest 

rate adjustments. This has important implications for the Central 

Bank of Algeria, as itmayneed to consider alternative approaches to 

influence money demand and, consequently, economicactivity. The 

stability of the money demandfunctionalsoallows for 

betterforecasting and policyanalysis, as a well-specified money 

demandfunction can provide reliable predictions about the impacts 

of macroeconomic variables on money deman(QAYYUM, 2005). 

Furthermore, the role of inflation as a determinant of money demand 

in Algeria cannotbeoverstated. The empiricalevidencesuggeststhat 

inflation has a significant short-termeffect on the demand for money, 

whichalignswithfindingsfromotherstudies in differentcontexts. For 

example, Kurniawan et al. notedthat stable money 

demandcouldenhance the effectiveness of inflation targeting as a 

monetarypolicystrategy, particularly in the face of 

economicuncertainty(Kurniawan, A'yun, & Perwithosuci, 2022). 

This highlights the need for the Central Bank of Algeria to monitor 

inflation closely and considerits implications for money 

demandwhenformulatingmonetarypolicy. The use of cointegration 

and error correction models in estimating the money 

demandfunctionisparticularly relevant in the Algerian context. 

Theseeconometric techniques allow for the identification of long-run 

relationshipsbetween money demand and itsdeterminants, as well as 

the short-run dynamicsthatmay affect thisrelationship. The 

findingsfromDjebbouri et al. underscore the importance of 

employingrobusteconometric techniques to capture the complexities 

of money demand in Algeria, as 

traditionalmodelsmayoverlookcriticaldynamics(Djebbouri, 

Mansouri, & Tahi, 2019). Moreover, the analysis of money demand 

in Algeria shouldalsoconsider the broadereconomicenvironment, 

includingfactorssuch as economicgrowth, financial innovation, and 

externalshocks. The evolving nature of the Algerian economy, 

characterized by changes in financial structures and 

externaleconomic conditions, necessitates a comprehensiveapproach 

to understanding money demand. For instance, Kapingura'sstudy on 

South Africaemphasized the need to 

considerexternaleconomicfactorswhenanalyzing money demand, as 

these can significantly influence domesticmonetary conditions 

(Kapingura, November/December 2014). In conclusion, the 

econometric estimation of the money demandfunction in Algeria 
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revealsseveralcritical insights into the determinants of money 

demand and the implications for monetarypolicy. 
Real income, inflation, and the velocity of money circulation 

significantlyaffected money demand, while the stability of money 

demandfunctionplayed a crucial role in policy formulation. The unique 

features of oureconomyrequirepolicymakers to take a more 

nuancedapproach to how they understand money demand, 

applyingrigorouseconometricmethods to uncover the complexitybehind the 

relationship and the rolethat money plays in the broadereconomy to 

enrichtheirquantifying of monetarypolicyeffectiveness. 

3. Framework of Money Demand. 

A solid understanding of money demand has major implications 

for monetaryeconomics, as itshapes the design of monetarypolicy 

and itsexecution. Fisher’sQuantity Theory explains the 

relationshipbetween the amount of money in circulation and the level 

of prices, Keynes’ theorytakesintoaccount the reasons for holding 

money: transactional, precautionary, and speculative, Baumol-Tobin 

model isconcernedwith the cash holding and investment, 

whileFriedman’smonetaristtheory focusses on the role money 

supplyplays in inflation. Suchframeworksaid in shaping effective 

monetarypolicies in dynamiceconomies. 

3.1. The Quantity Theory of Money (Fisher’s Equation). 

The Quantity Theory of Money (QTM) most 

commonlyexpressedthrough the Fisher Equation, advocates for a 

direct relationshipbetween an economy's money supply and 

pricelevel. In simplifiedterms, itisexpressed as: 

MV=PT 

M = Money supplyV = Velocity of money circulation 

P = General pricelevelT = Volume of transactions 

Also, thistheorywasdeveloped by multiple economists, sothis has 

been a continuousresearchfield, and there has been a lot of empirical 

evidencesupportingthis or againstit. 

Traditionally, the seeds of whatwenow call the QTM 

germinatedfrom the evolutionary traces of earlyeconomies -- 

withclassicaleconomists like David Hume whobelievedthat "the 

prices of commodities are alwaysproportioned to the plenty of 

money in circulation"  (Maux, 2014). This is the basis for the notion 

of a direct relationshipbetween the money supply and pricelevel that 

all otherthingsbeingequal, when the money supplyincreases, 

weshouldsee a correspondingincrease in pricelevel. FromHume's 
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insights, othereconomictheorists like Ricardo and the Currency 

School have builtupontheseideas, creating a lineagewhich attaches 

the QTM with money phenomenaimpactingourcurrentdayeconomies.  

(Maux, 2014) 

RecentresearchconfirmsHume’s and Ricardo’s claims, 

showingthatgrowth of the money supplyis, both in short run and long 

run, stronglycorrelated with inflation. Studies of Turkey, for 

example, have confirmedthat in both the short run and the long run 

thereexists a relationshipbetween inflation and changes in the money 

supply, corroboratingtraditionalinterpretations of the QTM(Tursoy & 

Mar'i, 2020). Relatedly, an inquiryintoChina'seconomic data 

verifiedthat the economic fluctuation attributable to money 

supplygrowth can bebothinflationary and deflationary but suggested 

a more complexcorrelationbetween money supply and inflation. 

(Chi-Wei Su, 2016) The factthatthisrelationshipis not 

preciselylinearsuggeststhat variations in one do not 

guaranteethatsamedegree of change in the other, and itsuggeststhat 

substance conditions can carry differentresponsesfrom money supply 

and inflation. 

In the modern-day, critics of the QTM also point out that money 

supplyitself has been more volatile thaninitiallyimagined, providing 

a contemporary challenge of achieving simple applications of the 

theory due to disruptions to the velocity of money. Friedman (1970) 

notablycontendedthat (massive) volatilityis not harmful to the 

Quantity Theory of Money itself, but itneeds to besupplemented by 

the study of externalitiesthat can affect the velocity of money 

(Mohsen Bahmani-Oskooee, 2018). Such highlights, I 

believeemblaazon a development must in the QTM discourse in the 

modern economy, where discussions 

withoutnuancedfundamentalslack comparative usage. 

3.2. Keynesian Theory of Money Demand. 

The Keynesian Theory of Demand for Money examines the 

motivations for holding money balances, distinguishingbetween the 

transaction, precautionary, and speculativedemands. This is in 

contrastwithclassicaltheoreticmodelsthat focus on supply of money 

and transactions with more stable relationships 

Keynesiantheorytheorizes that transactions demandisdirectlytied 

to income. Keynes elaboratedthatwith an increase in income, 

individualsinvolvethemselves in more transactions, therebyobtaining 

more cash, whichfurtherprovesthat transaction demanddoes not have 
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a proportionalshare to money. (Alex Oisaozoje Iriabije, 

2022)Meanwhile, precautionarydemand arises fromuncertainties in 

future expenditures, compellingindividuals and firms to 

holdadditionalliquid assets as a buffer 

againstunforeseencircumstances. This aspect of money 

demandunderscores the significance of liquiditypreference in 

monetarydecisions. (Khan, King, & Wolman, 2003) 

A key part of the Keynesian story is the speculativedemand for 

money. Ideal if shorter, concise, direct about the causal 

relationshipbetweendemand for money and interest rates. If people 

think rates are going to go up, theywill sell cash balances to 

buyinterest-earning assets. If rates are expected to drop, on the other 

hand, theywilladd cash to avoidlosses on fixedincome assets. These 

types of speculativedemandassociatedwithinterest rate changes are 

consistent with the evidencefromstudiesanalyzing the demand for 

money in multiple economies. (Francis, Uzonwanne, Ezenekwe, & 

Ezenweobi, 2021)Moreover, the relationshipbetween money demand 

and interest rates isfurthernuanced by the consideration of adaptive 

expectations in fluctuatingeconomicenvironments. 

Contemporarymodelsincorporatingfinancial frictions show how 

changes in money demand can impact economic conditions, 

influencing inflation and output dynamics (Salem Abo-Zaid, 2016) 

Moreover, from a Keynesianstandpoint, we can argue in favour 

of an endogeneity of money, in a (monetarist) exogenousmanner, a 

point thatlater on has been used by Keynesianeconomists. This 

perspective is important for formulatingsoundmonetarypolicies, 

which argue that central banksshould lead the demanddynamics via 

interest-fixing measures as opposed to passivelycontrolling the 

money supply.(Palley, 2002) 

3.3. Friedman’sMonetarist Theory of Money Demand. 

Far as money theorygoes, Milton Friedman’smonetarist concept 

unbundles the role ofmoney, tying money supply to demand and to 

the pricelevels. He elaborates on the quantitytheory and argues that 

money demandisdetermined by real income and isvery stable due to 

predictablebehavior of the users. 

Central to Friedman’stheoryishisbeliefthat the supply of money 

drives inflation. Hismostfamous formulation wasthat “inflation 

isalways and everywhere a monetaryphenomenon” thatis, a one-to-

one relationshipbetween how much money you have and 

yourpricelevelhike. (Topić-Pavković, Kovačević, & Kurušić, 2022). 
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By balancing supply and demandcurves to a certain extent, and 

controlling money supply, the central bankprovides a good basis for 

pricestability in an economy. (Živković & Ristić., 2019) And 

whenwe look empirically to test Friedman's assertions it has been 

shownthatthereis a long-run stable relationshipbetween the money 

supply and nominal incomefromwhichmonetarist strategies can 

provide support across a range of economic conditions. (Bertocco, 

2001). More specifically, Sri Lanka was the setting for 

theseempiricalrealitiesthat show the broad money demand to 

beunitaryincomeelastic, confirmingFriedman’s original stipulations 

and solidifying a theoretical basis for the monetarist benchmark 

conceptualization of money demandstemmingfrom the above 

discussions based on cases acrossjurisdictions. (Keembiyahetti, 

Sarath, & Gunasinghe, 2016) 

One of the most important components of 

Friedman’sanalysisisthat the interest rate wasexcludedfromhis 

money demandfunction, and that real balances have a stable 

relationshipcloselyrelated to the othereconomic variables, 

includingincome. Whilethiscouldbesubject to some critique 

thereisevidencethatrefusing to use the interest rate 

willreducepredictability on empirical models. (Hall, Swamy, & 

Tavlas, 2012)Hall et al. themfrommodels of money demand, can overlook 

essential dynamics. They claim thatFriedman's framework, as such, 

issolid, but thatadditionalrefinementsmight have made monetarypolicy 

more effective. Theyalsoprovide support for the notion 

thatimbalancesbetween money supply and demand are what cause 

economicstability. (Hendrickson, 2016)Hence, monetarismconstructs 

a lensthroughwhich inflation vehiclesmaybetheorized, considering 

more about changes in money supply and its impact over time as a 

driver of inflation while structural elementssuch as fiscal or 

externalshockscontributemuchless, whichis in sharp opposition to 

Keynesianthinkingwonderswhere inflation issaid to 

beprimarilydriven by changes in AggregateDemand. (Awan, Hafiz 

Khalil, Altaf, & Marri, 2021). 

Globally, a consensus exists on the need for central banks to 

center their attention on the money supply as a major means to 

address inflation. (Danlami, Bin Hidthiir, & Hassan, 2020). 
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4. Model specification. 

The money demandfunction in Algeria willbeestimated in this 

section and the long-termstability of the model willbeanalyzedusing 

the Autoregressive Distributed Lag (ARDL) model whichis able to 

handle variables whoseorders of integration are either (I(0) or I(1)). 

The model uses time-series data from 1990 to 2023 to analyze the 

relationshipbetween Broad Money (M2) and Real GDP (RGDP), 

Inflation Rate (INF), Real Exchange Rate (EX), and Nominal 

Interest Rate (IR) as criticaleconomic variables. The model isgoing 

to betestedwith a variety of statistics tests to check for itsrobustness. 

The money demandfunctionisestimatedusing the following model: 

M2 = β0 + β1RGDP + β2INF + β3EX + β4IR + εt 

 M2: Representsbroad money supply. 

 RGDP: Represents real grossdomesticproduct. 

 INF: Represents the inflation rate. 

 EX: Represents the real exchange rate. 

 IR: Represents the nominal interest rate. 

 εt : The randomerrorterm. 

4.1. Estimating the Money DemandFunction (M2). 

A multiplelinearregression model wasused to estimate the 

relationshipbetween the demand for money M2 and the 

followingindependent variables: 

 

 
 

Table 1. Analysis of the Significance of Independent Variables 

Variable Impact on M2 StatisticalSignificance 

EX (Exchange 

Rate) 

Positive Effect Significant 

INF (Inflation) Positive Effect Significant 

IR (Interest Rate) NegativeEffect Significant 

RGDP (Real GDP) Not Significant P-value = 0.279 

Source:Authorcalculation 

 

The R² value of 0.923 indicatesthat 92.3% of the variation in M2 

isexplained by the independent variables. High inflation increases 

M2=−192.93*RGDP+188.64*EX+322.09*INF−694.48*IR−5533.55 

𝑴𝟐 𝑅2 = 0.923 
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money demand as people seek more cash, while a higher exchange 

rate raises M2, possibly due to increasedfinancial flows. In contrast, 

higherinterest rates reduce M2, as they encourage saving over 

holding cash. 

4.2. Cointegration Test for the Money DemandFunction (M2). 

The cointegration test involvesseveral key steps and tests to 

determinewhether non-stationary variables are linked by a long-

termequilibriumrelationship. 

a.The Augmented Dickey-Fuller (ADF) test for all variables. 

The Augmented Dickey-Fuller (ADF) test aims to examine the 

stationarity of variables by checking whethertheycontain a unit root. 

Table 2. Results of the "ADF" Unit Root Test for the Series Under Study 

Critical values P-value Statistic 

ADF 

Variable 

10% 5%  1%  

-2.6392 -2.9985 -3.7529  0.9938 9.9..9 M2 
-2.6158 -2.9541 -3.6461  0.0022 -3.8823 RGDP 

-2.6158 -2.9541 -3.6461  0.7432 -1.0272 EX 
-2.6158 -2.9541 -3.6461  0.4184 -1.7248 INF 
-2.6392 -2.9985 -3.7529  0.0130 -3.3452 IR 

ADF test aftertaking the first difference(afterdifferentiation) I(1) 

-2.6425 -3.0054 -3.7697 0.9661 0.1009 ΔM2 

-2.6425 -3.0054 -3.7697 0.0883 -2.6231 ΔEX 

-2.6193 -2.9605 -3.6614 0.0000 -5.2614 ΔINF 

Results of the ADF test after the second differentiationI(2) 

-2.6425 -3.0054 -3.7697 0.0070 -3.5378 Δ²M2 

-2.6211 -2.9640 -3.6699 0.0000 -6.7122 Δ²EX 

Source:Authorcalculation 

Analysis of Augmented Dickey-Fuller (ADF) Test Results for 

Variable StationarityResults of the analysis for each variable: 

 M2 (Broad Money Supply): 

 ADF Statistic = 0.9559, p-value = 0.9938. Since the p-

value isgreaterthan 0.05, we fail to reject the 

nullhypothesis, indicatingthat M2 is non-stationary at the 

level. 

 afterdifferentiation:ADF statistic = 0.1009, p-value = 

0.9661.Since the p-value isgreaterthan 0.05, 
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indicatingthat M2 is non-stationaryevenafter the first 

differentiation. 

 After the second differentiation: ADF statistic = -

3.5378, p-value = 0.0071. M2 has becomestationaryafter 

the second differentiation, meaningitisintegrated of 

ordertwo, I(2). 

 RGDP (Real Gross Domestic Product): 

 ADF Statistic = -3.8823, p-value = 0.0022 

 Since the p-value islessthan 0.05, wereject the 

nullhypothesis, suggestingthat RGDP isstationary at the 

level. 

 EX (Exchange Rate): 

 ADF Statistic = -1.0272, p-value = 0.7432. Since the p-

value isgreaterthan 0.05, we fail to reject the 

nullhypothesis, indicatingthat EX is non-stationary at the 

level. 

 afterdifferentiation:ADF statistic = -2.6231, p-value = 0.0883. 
EX isstill non-stationary at the 5% significancelevel but is close 
to stationarity at 10%, 
whichmeansitmaybecomestationaryafter the second 
differentiation. 

 After the second differentiation:ADF statistic = -6.7123, p-

value = 0.00000000365.EX has becomestationaryafter the 

second differentiation, meaningitisintegrated of ordertwo, I(2). 

 INF (Inflation): 

 ADF Statistic = -1.7248, p-value = 0.4184. Since the p-

value isgreaterthan 0.05, we fail to reject the 

nullhypothesis, indicatingthat INF is non-stationary at the 

level. 

 afterdifferentiation:ADF statistic = -5.2614, p-value = 

0.000007. INF has becomestationaryaftertaking the first 

difference, as the p-value islessthan 0.05. 

 IR (Interest Rate): 

 ADF Statistic = -3.3452, p-value = 0.0130 
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 Since the p-value islessthan 0.05, wereject the 

nullhypothesis, suggestingthat IR isstationary at the level. 

The results of theAugmented Dickey-Fuller (ADF) test revealthat 

the variables M2, EX, and INF are non-stationary at the level, as 

their p-values exceed the 0.05 significancethreshold. This suggests 

the need to differencethese variables (i.e., take the first difference) to 

achievestationarity. On the other hand, the variables RGDP and IR 

are found to bestationary at the level, as their p-values are below 

0.05, indicatingthatdifferencingis not required for these variables. 

b. Johansen Test for CointegrationBetween Variables. 

Table 3. Results of the the Johansen test 

Critical value of 

Max Eigen 
(5%)  

Max Eigen 

statistic 
Critical value 

of Trace 
(5%)  

Trace 

statistic 
Rank 

33.8777 28.4747 69.8189 92.1149 0 

27.5858 26.7254 47.8545 63.6402 1 

21.1314 19.5177 29.7961 36.9149 2 

14.2639 10.6557 15.4943 17.3971 3 

3.8415 6.7414 3.8415 6.7414 4 
Source:Authorcalculation 

The results of the JohansenTest indicate the presence of 4 

cointegratingrelationshipsbetween the variables based on the Max 

Eigen and Trace tests. In all ranksfrom 0 to 4, the 

calculatedstatisticsexceeded the critical values at 5%, confirming the 

existence of long-termcointegratingrelationshipsbetween the tested 

variables. 

Therefore, it can beconcludedthat the variables in the modelmove 

in long-termequilibrium.This meansthereis a long-

termequilibriumrelationshipbetween the money demand (M2) and 

the independent variables. 

Sincesome variables are integrated of order one, I(1), and others 

are of ordertwo, I(2), using a traditionalcointegration model like 

Johansen may not besufficient.We can use the VectorError 

Correction Model (VECM) for I(1) variables and the ARDL model 

for I(2) variables. 

Sincewe have only one variable integrated of order one, INF, the 

VECM model is not suitable in this case.We can estimate an 

Autoregressive Distributed Lag (ARDL) model, 
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whichallowsintegrating variables from I(0), I(1), and I(2) into a 

single model. 

4.3. Analysis of ARDL Model Results. 

The ARDL model wasestimatedusingAutoRegwith 4 lags for the 

dependent variable M2 and the independent variables INF, EX, 

RGDP, and IR. 
Table 4. ARDL Model Estimation Results (AutoReg) 

AutoReg Model Results 
34 No. of Observations: M2 Dependent 

Variable: 
-228.769 Log Likelihood: AutoReg-X(4) Model: 
496.052 S.D. of Innovations: Conditional MLE Method: 
477.537 AIC: Sun, 09 Feb 2025 Date: 
491.549 BIC: 14:01:25 Time: 

Regression Coefficients 
95% Confidence 
Interval 

P-
value 

Z-
Statistic 

Std. 
Error 

Coefficient Variable 

[-1107.566, 
2056.078] 

0.557 0.588 807.067 474.2562 const 

[0.825, 1.700] 0.000 5.660 0.223 1.2627 M2.L1 
[-1.389, -0.116] 0.021 -2.316 0.325 -0.7522 M2.L2 
[0.008, 1.260] 0.047 1.984 0.319 0.6335 M2.L3 
[-0.659, 0.439] 0.694 -0.393 0.280 -0.1100 M2.L4 
[-28.553, 67.701] 0.425 0.797 24.555 19.5741 INF 
[-21.295, 29.657] 0.748 0.322 12.998 4.1808 EX 
[-121.977, 108.637] 0.910 -0.113 58.831 -6.6703 RGDP 
[-160.726, 22.885] 0.141 -1.471 46.841 -68.9206 IR 

Roots of the CharacteristicEquation 
Frequency Modulus Imaginary Part Real Part Root 
0.0000 0.9717 0.0000 0.9717 AR.1 
-0.2475 1.4045 -1.4043 0.0225 AR.2 
0.2475 1.4045 1.4043 0.0225 AR.3 
0.0000 4.7436 0.0000 4.7436 AR.4 

Source:Authorcalculation 

Analysis of Table Results: 

 The demand for money (M2) largelydepends on itsprevious 

values, as the lagged values of M2 (M2.L1, M2.L2, M2.L3) 

have a significant impact on itscurrent value. 

 The independent variables (inflation INF, exchange rate EX, 

and grossdomesticproductRGDP) are not significant, 

meaningthey do not directly influence the demand for money 

in the short run. 
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 The interest rate (IR) has a negativeeffect on M2, but itis not 

significant at the 5% level, suggesting a possible impact in 

the long run. 

Overall, the model is stable, althoughsomerootsmayindicate 

fluctuations in short-termadjustments. 

4.4. Granger CausalityTest BetweenVariables. 

In order to analyze the causal relationshipbetweeneconomic 

variables and money demand (M2), weapply the Granger causality 

test to infertheir impact on money demand. 

 
Table 5. Granger Causality Test Between Money Demand Variables 

Time Lag 

 Lag 1 (p-

value) 

 Lag 1 (p-

value) 

 Lag 1 (p-

value) 

 Lag 1 (p-

value) 

Variable 

0.054 (Not 

Significant) 
0.089 (Not 

Significant) 
0.142 (Not 

Significant) 
 0.215 (Not 

Significant) 

INF 

0.010 

(Significant) 
0.015 

(Significant) 
0.027 

(Significant) 
0.031 

(Significant) 
EX 

0.312 (Not 

Significant) 
0.379 (Not 

Significant) 
0.430 (Not 

Significant) 
0.502 (Not 

Significant) 
RGDP 

0.020 

(Significant) 
0.029 

(Significant) 
0.039 

(Significant) 
0.047 

(Significant) 
IR 

GrangerCausalityTest 

Variables F-

statistic 

Critical 

Value (5%) 

P-value Conclusion 

M2 ← INF 2.2154 3.1245 0.215 No causality 

INF ← M2 4.7698 3.1245 0.012 Causalityexists 

M2 ← EX 1.9867 3.1245 0.234 No causality 

EX ← M2 3.4523 3.1245 0.034 Causalityexists 

RGDP ← M2 0.8657 3.1245 0.465 No causality 

M2 ← RGDP 1.3254 3.1245 0.312 No causality 

M2 ← IR 1.3254 3.1234 0.354 No causality 

IR ← M2 3.7698 3.1234 0.045 Causalityexists 

Source:Authorcalculation 

Analysis of Table Results: 
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o The exchange rate (EX) and the interest rate (IR) have a 

significant impact on the demand for money (M2) at 

certain lag periods. 

o Inflation (INF) does not have a significanteffect on M2 at 

the 5% significancelevel, but thereis a possibility of a 

weakeffect at longer lag periods. 

o Gross domesticproduct (RGDP) does not affect M2, 

indicating no causal relationshipbetweenthem. 

4.5. Test for detectingautocorrelation of errors. 

One of the most important tests to detect the issue of 

autocorrelationamongerrortermsis the Breusch-Godfrey Serial 

Correlation LM Test, whichis the test conducted on our model. 
Fig 1. Breusch-Godfrey Serial Correlation LM Test Results 

 
Source:Authorcalculation 

Analysis of Table Results: 

- Since the p-values are lessthan 0.05, wereject the 

nullhypothesis (H₀) which states thatthereis no 

autocorrelation in the errors. 

- This suggeststhatthereisevidence of autocorrelation in the 

residuals of the model, whichmay lead to inaccurate 

standard errorestimates and hypothesis tests. 

4.6. Applying the Newey-West correction to address the issue of 

autocorrelation. 

To address the issues of autocorrelation and heteroscedasticity in 

the errorterms, the Newey-West correctionwasapplied, 

providingrobust standard errorsagainsttheseproblems. The 

adjustedregressionresults are as follows: 

 
Table 6.Breusch-Godfrey Serial Correlation LM Test Results 

RegressionResultsAfterNewey-West Correction 

Statistic Value 

Dependent Variable M2 

R-squared (R²) 0.923 (92.3%) 

Adjusted R-squared 0.912 (91.2%) 
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F-statistic 126.9 

Number of Observations 34 

Akaike Information 

Criterion (AIC) 

623.1 

Bayesian Information 

Criterion (BIC) 

630.7 

Degrees of Freedom 

(Residuals) 

29 

Covariance Type HAC (Newey-West) 

stimationResults of Model Coefficients 

Variable Coefficient Corrected 

Standard 

Error 

P-

value 

Confidence 

Interval 

[0.025, 

0.975] 

Effect 

Constant 

(const) 

-5533.55 1854.20 0.006 [-9325.81,-

1741.28] 

Negative and 

significant 

RGDP 

(Real GDP) 

-192.93 150.30 0.209 [-500.34, 

114.48] 

Not significant 

EX 

(Exchange 

Rate) 

188.64 15.16 0.000 [157.64, 

219.65] 

Positive and 

stronglysignificant 

INF 

(Inflation 

Rate) 

322.09 67.42 0.000 [184.19, 

459.99] 

Positive and 

stronglysignificant 

IR (Interest 

Rate) 

-694.48 141.67 0.000 [-984.23, -

404.73] 

Negative and 

stronglysignificant 

Source:Authorcalculation 

ResultsAnalysis: 

 R² = 92.3%: Indicatesthat the model explains a large 

proportion of the variations in money demand (M2). 

 Autocorrelation in errorsisobserved as shown by the 

Durbin-Watson statistic = 0.811.However, with the 

Newey-West correction, the estimatesbecame more 

reliable. 

 Most significant variables affecting M2: 
 EX: Strong positive and significanteffect. 

 INF: Strong positive and significanteffect. 

 IR: Strong negative and significanteffect. 

 RGDP :was not significant (P-Value = 0.209), indicating 

no direct impact on M2 in this model. 

4.7. Test for Normality of RandomErrors. 

This test examineswhether the residuals are 

normallydistributedusing the Jarque-Bera test. The test relies on 
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Kurtosis and Skewnessmeasures to assess the distribution'sshape. 

The nullhypothesis states thatthereis no problemwithnormality, 

meaning the residuals are normallydistributed. The obtainedresults 

are illustrated in the following graph: 

Fig2. Histogram of Residuals and Normality Test 

 
Source:Authorcalculation 

 Jarque-Bera Statistic: 2.01 

 P-Value: 0.366 

Since the p-value isgreaterthan 0.05, we do not reject the 

nullhypothesis, which assumes that the randomerrors follow a 

normal distribution. Additionally, the histogram shows that the 

errors are approximatelynormallydistributed, withsome minor 

fluctuations. 

To investigate with more claritythat the residualsundergo a 

normal distribution QQ-Plot (Quantile-Quantile Plot) is a 

statisticaltoolwhichisemployed in this regard: 

Fig3. QQ-Plot of Residuals 

 
Source:Authorcalculation 
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From the above, weconclude: 

- Distribution Anomalies Test: 

o Skewness =0.603 Right-Skewed data 

(indicatespresenceOutlier As close the right tail) 

o Kurtosis (Excess Kurtosis) = 0.081: This value 

isverynearzero, whichindicates the distribution is close to 

normal (an ideal normal distribution has Excess Kurtosis = 

0). 

- QQ-Plot Analysis: 

o The points roughlyfall on the straight line exhibitingthat the 

residuals are distributed. 

o The tails show somedepartures, but not enough to dispute the 

assumption of normality. 

5. Conclusion. 

In conclusion, the study highlights the importance of analyzing 

money demand in Algeria for effective monetarypolicy. The 

followingresultswerereached: 

 

- The resultisalso in line with the long-termrelationshipbetween 

money demand (M2) and inflation, exchange rate, and interest 

rate but also supporting the stability of money demand in 

Algeria. 

- The inflation and exchange rate have a significant positive 

influence on the demand for money, whileinterest rate has a 

significantnegative impact, decreasing the incentive to hold cash. 

- Money demandishardlyaffected by real GDP since inflation and 

the exchange rate have a bigger impact. 

- Wetook care of statistical issues such as errorsautocorrelation 

with the Newey-West correction. 

- Granger causality test indicates thatinterest rate, exchange rate, 

and money demand are causallyrelatedwhilethereis no 

definitecausalitywith real GDP. 

Recommendations. 

Based on the above, the followingrecommendations can be made : 

 Keys to overcome the crisisBefore the crisis, you have to monitor 

verycarefully inflation and exchange rates and as flexible as 

possible monetarypolicies, in order to allow an 

immediateresponse to the changes. 
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 Some capital controls, such as movement restrictions, 

mightenhance the economy'scapacity to absorb inflation, as high 

interest rates woulddampen money demand, 

makingmonetarypolicymakers' decisions on thatside more 

serious. 

 The implementation of a complementary fiscal and 

monetaryframeworkshouldpurpose the exchange rate stable 

(thisincludes the control of the foreign capital and the 

currencyreserves accumulation). 

 Much more information can begleanedfromother investigations 

into the influences on money demand, includingfinancial and 

technologicalfactors. 

 The Bank of Algeria new 

monetaryframeworkcouldinvolvedemand-sideregulation tools, 

compulsoryreserves, and direct intervention in the money 

market. 

 The growing use of electronicpaymentsystemsmayadd to 

stability of money demand. 

 Global economicshocksmayneed more flexible fiscal and 

monetarypolicy to accommodate shifts in money demand. 
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