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Abstract 

This study explores the impact of various macroeconomic variables on Algeria's economic 

growth from 1990 to 2022 using the Vector Autoregression (VAR) model. Analyzing the period's 

data, the research includes inflation rate (INF), exchange rate (EX), unemployment rate (UNP), 

household consumption (HC), and interest rates (IR), with Real Gross Domestic Product (RGDP) 

as the dependent variable. It examines the time series' stationarity, employing unit root tests, 

cointegration, and causality tests to explore the dynamics between these factors. The findings 

reveal long-term relationships between RGDP and the inflation rate, exchange rate, and 

unemployment rate, underscoring their substantial impact on economic growth. The study also 

identifies causal links from RGDP to all examined variables, highlighting their critical role in 

shaping economic policies aimed at fostering economic development.  
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  ملخص

تستكشف هذه الدراسة تأثير المتغيرات الاقتصادية الكلية على النمو الاقتصادي في الجزائر خلال الفترة 

تشمل المتغيرات المستقلة معدل التضخم، سعر  .(VAR) الانحدار الذاتيباستخدام نموذج  2022إلى  1990من 

 (RGDP) الصرف، معدل البطالة، استهلاك الأسر، وأسعار الفائدة، بينما يمثل الناتج المحلي الإجمالي الحقيقي

دمت خالمتغير التابع. اعتمدت الدراسة المنهج الاستقرائي، وللتحقق من استقرارية السلاسل الزمنية؛ است

الدراسة اختبارات جذر الوحدة، التكامل المشترك، والسببية لتحليل الديناميكيات بين هذه العوامل. كشفت 

النتائج عن علاقات طويلة الأجل بين الناتج المحلي الإجمالي ومعدل التضخم وسعر الصرف ومعدل البطالة، 

ى اسة روابط سببية من الناتج المحلي الإجمالي إلمما يبرز تأثيرها الكبير على النمو الاقتصادي. كما حددت الدر 

جميع المتغيرات المستقلة، مما يشير إلى دورها الحاسم في تشكيل السياسات الاقتصادية التي تهدف إلى تعزيز 

 التنمية الاقتصادية. 

 .هيكليلاالنمو الاقتصادي، المتغيرات الاقتصادية الكلية، نموذج الانحدار الذاتي  الكلمات المفتاحية:
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Introduction  

In a rapidly changing world filled with complex challenges, understanding economic dynamics 

plays a pivotal role in shaping the future of nations and societies. Algeria, with its rich history and 

vast natural resources, stands as a unique model for studying the impact of macroeconomic 

variables on economic growth. Spanning from 1990 to 2022, Algeria has experienced a series of 

prominent events that have presented both opportunities and challenges to its economy. From 

major political transformations to fluctuations in global oil prices, Algeria holds a significant 

research position in understanding how these variables influence economic growth. 

Economic literature indicates that macroeconomic variables such as inflation, exchange rates, 

trade balances, interest rates, etc., have a profound impact on a country's economic performance, 

making their analysis crucial for Algeria. Over the past three decades, Algeria has undergone 

extensive economic transformations, shifting from over-reliance on oil as a primary source of 

income to increasingly diversifying its economic sources and investing in renewable energy and 

technology. 

This article endeavors to delve into the impact of various macroeconomic variables, including 

inflation, exchange rates, unemployment, household consumption, balance of payments, and 

interest rates, on economic growth within the context of Algeria spanning from 1990 to 2022. 

Through meticulous analysis and the utilization of well-documented data sourced from reliable 

outlets, this research aims to shed light on the intricate relationship between these variables and 

economic growth. By doing so, it seeks to make substantive contributions to the comprehension 

of effective economic policies that can bolster Algeria's trajectory towards sustainable and all-

encompassing economic advancement. Understanding the dynamics between these 

macroeconomic factors and economic growth stands as a pivotal cornerstone in formulating and 

executing pragmatic economic strategies. This understanding empowers policymakers, analysts, 

and economic strategists to assess the anticipated ramifications of these variables on the nation's 

comprehensive economic development. 

Research problem 

 What are the key macroeconomic variables that affect economic growth in Algeria? 

 What is the nature of the relationship between these variables and economic growth? 
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 What are the challenges facing Algeria in achieving sustainable economic growth? 

Methodology 

The study will rely on the following methodology: 

 Collecting data related to macroeconomic variables and economic growth in Algeria 

during the period 1990-2022. 

 Using statistical analysis tools to determine the relationship between these variables.  

 Interpreting the results and drawing conclusions. 

Objectives of the study 

 Analyzing the impact of macroeconomic variables on economic growth in Algeria during 

the period 1990-2022. 

 Identifying the key factors that enhance economic growth in Algeria. 

 Providing recommendations to policymakers to improve the investment environment 

and stimulate economic growth. 

Scope of the study 

 The study is limited to analyzing the impact of macroeconomic variables on economic 

growth in Algeria. 

 The study does not address non-economic factors that may affect economic growth. 

Research hypothesis 

 H1: There is a significant impact of unemployment on economic growth. 

 H2: There is a significant impact of currency exchange rate on economic growth. 

 H3: There is a significant effect of inflation on economic growth. 

 H4: Household consumption has a significant effect on economic growth. 

 H5: Interest rate has a significant effect on economic growth. 

1. Research method 

In this study, the real economic growth rate is the dependent variable, while 

unemployment, inflation, exchange rate, household consumption, interest rate, and balance of 

payments are independent variables. The study was conducted both analytically and empirically, 

with a specific focus on examining the relationship between economic growth and various 

macroeconomic factors in Algeria 
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1.1 Conceptual framework 

 A conceptual framework is essential to elucidate the interaction between macroeconomic 

factors and economic growth performance. By delineating the pathways through which 

macroeconomic variables influence economic growth, this framework offers a systematic 

approach to analyzing the dynamics of their relationship. 

Macroeconomic factors encompass a broad spectrum of variables that reflect the overall 

health and performance of the economy. These factors include real GDP growth, inflation rates, 

exchange rates, unemployment rates, household consumption, balance of payments, and interest 

rates. Each of these variables exerts distinct impacts on economic growth performance through 

various pathways.  (Fernanda, Marley, & Suhendra, 2023) 

 Demand Pathway: GDP growth affects the total demand for goods and services in the 

economy. An increase in total demand implies increased spending, which can lead to increased 

production and economic growth. 

 Cost Pathway: Inflation affects the costs of production and operation for companies, 

potentially impacting profit margins and competitiveness. 

 Financial Conditions Pathway: Interest rates affect the cost of borrowing and investment, 

exchange rates affect import and export costs, and unemployment rates affect labor force strength, 

personal income, and spending. 

 Fiscal Policy Pathway: Changes in fiscal policies, such as austerity or economic stimulus, have 

long-term effects on GDP growth, inflation rates, unemployment rates, and other economic 

variables. 

1.2 Key macroeconomic variables and economic growth 

In the dynamic landscape of the modern economy, the relationship between macroeconomic 

variables and economic growth is of utmost importance. 

1.2.1 Key macroeconomic variables 

 Unemployment Rate: The unemployment rate represents the proportion of the labor force 

that is currently unemployed. It is considered a lagging indicator, meaning it typically changes after 

shifts in economic conditions rather than preceding them. In times of economic downturn and 

limited job opportunities, the unemployment rate tends to increase. Conversely, during periods of 
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robust economic growth and ample jobavailability, the unemployment rate tends to decrease. 

(anderson & perez, 2024) The following figure illustrates the evolution of unemployment rates in 

Algeria : 

Fig.1.Unemployment Rate Development in Algeria from 1990 to 2022. 

 
Source: (World Bank, 2024). 

The figure illustrates the trajectory of the unemployment rate in Algeria from 1990 to 2022. It 

reveals fluctuations in unemployment rates over the years, indicating periods of both ascent and 

descent. Particularly notable is the significant surge in unemployment in 2020, followed by a slight 

recovery in the subsequent years. 

 Exchange Rates: Exchange rates represent the value of a nation's currency relative to that of 

another nation. They consist of two components: the domestic currency and the foreign currency. 

Exchange rates can be determined either directly or indirectly. In direct estimation, the price of 

foreign currency is expressed in terms of the domestic currency, while in indirect estimation, the 

price of the domestic currency is expressed in terms of foreign currency. (Saxenaa & Bansalb, 

2019) The following figure illustrates the evolution of Exchange rates in Algeria : 
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Fig.2.Exchange Rate Development in Algeria from 1990 to 2022. 

 
Source: (World Bank, 2024). 

 The figure illustrates the evolution of the exchange rate in Algeria from 1990 to 2022. It 

captures the fluctuations in the exchange rate (DZD/USD) over the years, highlighting periods of 

volatility. Furthermore, it underscores the overall trend of depreciation of the Algerian dinar 

against the US dollar, particularly evident since the mid-2000s onwards. 

 Inflation rate: Inflation is defined as the percentage change in the overall level of prices, 

meaning that inflation occurs when the general price level rises. It is calculated using standard 

measures (weighted averages) of prices for thousands of individual products. The Consumer Price 

Index (CPI) measures the market cost of a basket of goods and services compared to the cost of 

that same basket of goods and services in a specific year. (Samuelson & Nordhaus, 2001) The 

following figure illustrates the evolution of Inflation rates in Algeria : 

Fig.3.Inflation Rate Development in Algeria from 1990 to 2022. 

 
Source: (World Bank, 2024). 
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The figure illustrates the evolution of the inflation rate in Algeria from 1990 to 2022 

showcases significant fluctuations over the years. Inflation rates were notably high in the early 

1990s, followed by stabilization in the mid-2000s, before undergoing subsequent changes, 

including a significant increase in 2022. 

 Household consumption: Household final consumption expenditure refers to purchases by 

resident families, both domestically and abroad, to meet their daily needs, including food, clothing, 

housing (rents), energy, transportation, durable goods, health expenses, entertainment, and 

various services. It also includes calculated expenses like personal agricultural production and 

imputed rents for owner-occupied housing. In-kind income, where employees receive goods or 

services as part of their compensation, is another significant aspect. All goods and services 

purchased by families for daily needs are considered final consumption, except for housing, which 

is classified as capital formation. Additionally, partial payments for government-provided goods 

and services are included in final household consumption. (OECD, National Accounts of OECD 

Countries, 2012) The following figure illustrates the evolution of Household consumption in 

Algeria : 

Fig.4.Household consumption Development in Algeria from 1990 to 2022. 

 

Source: (World Bank, 2024)(National Bureau of Statistics, 2010). 

The figure illustrates the evolution of household consumption in Algeria from 1990 to 2022. 

The data reflects the extent to which household consumption varied during these years, with 

noticeable changes and trends throughout the period. 
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 Interest rates: The interest rate represents the fee charged by the lender to the borrower, 

typically expressed as a percentage of the principal amount borrowed. It is usually calculated on 

an annual basis and referred to as the annual percentage rate (APR). The interest rate can also 

apply to savings accounts or certificates of deposit, where the bank or credit union pays a 

percentage of the deposited funds to the account holder. The annual percentage yield (APY) 

denotes the interest earned on these deposit accounts. (banton, drury, & perez, 2024) The 

following figure illustrates the evolution of interest rate in Algeria : 

Fig.5.interest rates Development in Algeria from 1990 to 2022.

 
Source: (World Bank, 2024) (Bank Of Algeria, 2006). 

A curve showing the evolution of interest rates in Algeria from 1990 to 2022. The 

graph shows how interest rates have changed during these years, highlighting 

important trends and adjustments throughout the period. 

1.2.2 Gross domestic product (economic growth) 

Gross Domestic Product (GDP) refers to the total monetary value of all goods and services 

produced within a country during a specific period of time. It is the most widely used measure of 

economic growth in any country. GDP can be used to assess the economic performance or growth 

of a country or region as a whole, but it can also measure the comparative contribution of the 

industrial sector. It encompasses all private and public consumption, expenditures, government 

investments, and includes the real growth rate of GDP. (Dynan & Sheiner, 2018). Comparisons 

over time using this indicator may be less appropriate due to factors beyond real growth, including 
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fluctuations in prices and purchasing power parities (PPPs). (OECD, 2024) The following figure 

illustrates the evolution of of RGDP in Algeria: 

Fig.6. RGDP Development in Algeria from 1990 to 2022. 

 
Source: (World Bank, 2024). 

The figure illustrates the evolution of Real Gross Domestic Product (RGDP) from 1990 to 

2022. As depicted, RGDP has undergone various changes over the years, including periods of 

growth and decline, with a significant downturn in 2020 followed by recovery in subsequent 

years. 

2. Review of literature 

Economic growth is a multifaceted variable influenced by various factors including inflation 

rate, total investment, government expenditure, contributions, and external borrowing. 

Numerous studies in the literature aim to elucidate the impact of these variables on real GDP. 

commonly known as economic growth. For instance; The study aimed to examine how interest 

rate, exchange rate, GDP, and inflation rate affect stock prices in Pakistan using monthly data over 

eleven years (2001-2011). Granger causality and cointegration tests were employed in the 

methodology to investigate the potential impact of these macroeconomic variables on stock 

prices. The findings revealed no significant relationship between the dependent variable (stock 

prices) and explanatory variables in the short term, but a strong relationship was observed in the 

long term. (Imran, Irfan, Ijaz, Muhammad, & Kamran, 2014). another study conducted by (Jacob, 

Raphael, & M.V, 2021) This research investigates the impact of key macroeconomic variables on 
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Bangladesh's economic development from 1990 to 2020. Employing the ARDL model, it explores 

the short- and long-term relationships between various macroeconomic factors and economic 

growth. The findings reveal that trade openness, inflation rate, and currency rate significantly and 

positively affect economic growth, while foreign direct investment has a minimal impact. 

Economic expansion leads to increased productivity, employment, and overall wealth, 

contributing to improvements in living standards. However, sustained progress requires 

concerted efforts in economic growth initiatives. (BenJedidia & Guerbouj, 2021) Researchers have 

investigated the impact of Zakat inflow on the economic growth of eight Islamic governments and 

uncovered compelling evidence of its positive effects on real GDP. They argue that funds received 

from Zakat sources could be utilized for investments and government expenditures, further 

stimulating economic expansion. Similarly, (Shah, Syeda, & Shaikhb, 2013). This study examines 

how macroeconomic factors have influenced Pakistan's GDP over time, discussing its historical 

trends and recent developments. Despite past stagnation, there have been gradual improvements 

in real GDP and GDP per capita since the country's independence. Analyzing GDP data from 

Pakistan's 64 districts for the 2010–2011 period, the study identifies three key elements—

service, infrastructure and agriculture, and mining and fishing—that significantly impact GDP. 

Through factor analysis and principal component analysis, these elements are redefined to 

underscore their roles in economic growth. The study's findings reveal a notable shift in the 

contribution of macroeconomic variables, suggesting a transition from agriculture to non-

agricultural sectors in shaping Pakistan's GDP composition. 

Some other experimental studies also provide a quantitative assessment of the relationship 

between For example (Sharma, Singh, & Singh, 2011) This study highlights the significance of 

macroeconomic factors in shaping a nation's economic performance, including indicators such as 

economic production, unemployment, employment, and inflation. It underscores the growing 

evidence suggesting that these factors, which challenge the Efficient Market Theory, can be used 

to predict stock returns. While much research focuses on the efficient financial markets of 

developed countries, there is a need for thorough investigation into the inefficiencies of financial 

systems in emerging nations. To assess the impact on GDP growth, the study examines CPI, WPI, 

GDP, GNI, and interest rates in India and Sri Lanka from 2002 to 2009. Various econometric 

techniques, including vector autoregression, Granger causality tests, and unit root tests, are 
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employed for analysis. In a study by (Saxenaa & Bansalb, 2019) It aimed to study the impact of 

several important macroeconomic factors on economic development in India. The independent 

variables taken into account were money supply, inflation and exchange rate, while the measure 

of economic growth was GDP. To examine the relationship between independent and dependent 

variables from 2007-2008 to 2017-2018, simple and multiple regression testing was used. The 

results of the multiple regression test showed that although the exchange rate had a negative 

impact on GDP and money supply had a positive impact on economic growth, the relationship 

between inflation and GDP was not statistically significant. In their study, (Thaddeus, et al., 2024) 

examined the principal macroeconomic factors impacting Cameroon's economy from 1970 to 

2018. They utilized econometric methods, specifically the Autoregressive Distributed Lag Model 

(ARDL), to analyze time series data. The results unveiled significant positive correlations between 

both long- and short-term economic factors, including trade openness, gross capital formation, 

exchange rate, and government expenditure, and growth and spending in Cameroon. 

Furthermore, the study identified substantial short- and long-term effects of foreign assistance, 

money supply, inflation, human capital development, and foreign direct investment on economic 

growth. The research study conducted by (Mitra, Gupta, & Gupta, 2023) assesses the performance 

of Indian manufacturing enterprises in relation to macroeconomic factors. Utilizing a sophisticated 

analytical model, the study examines the company's performance over an extensive period and 

establishes a positive correlation between macroeconomic variables and company performance. 

It identifies specific factors such as operating profit, sales growth, financial leverage, company age, 

and size as influential in determining business success. Furthermore, the study investigates how 

financing constraints, based on organization size and age, moderate the relationship between 

macroeconomic variables and firm performance, particularly affecting smaller and younger firms. 

Importantly, the study excludes crisis periods and advocates for proactive policy measures by 

stakeholders to mitigate any potential adverse impacts of anticipated changes in macroeconomic 

variables on Indian company performance. The study conducted by (Chowdhury, Hamid, & Akhi, 

2019) examines the impact of macroeconomic factors on Bangladesh's economic development, 

using GDP growth as a measure of economic growth. The macroeconomic variables analyzed for 

the period 1987–2015 include inflation (INF), real interest rate (INT), exchange rate (EXR), and 

household consumption expenditure (HCE). The data are examined using multiple regression 
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analysis and correlation techniques. The correlation study reveals a positive relationship between 

GDP and all variables except INT. Regression analysis identifies INF, INT, EXR, and HCE as 

independent variables, and GDP as the dependent variable. Results indicate that, at a 95% 

confidence level, the association between these independent variables and GDP variability is 

statistically significant, explaining 75.60% of the variation in GDP. Consequently, the study 

concludes that macroeconomic factors play a significant role in shaping Bangladesh's economic 

development. In a study by (Jefri Fernanda; Rizky Marley; Fauzi Suhendra, 2023), the impact of 

changes in the broader economic landscape on companies' profitability, risk tolerance, and growth 

potential is examined by analyzing their correlation with macroeconomic variables. The research 

employs theoretical frameworks, empirical studies, and practical implications to delve into the 

intricate dynamics between macroeconomic factors and firms. Key variables such as interest rates, 

GDP growth, inflation rates, unemployment rates, and exchange rates are scrutinized, with a 

specific focus on their effects on financial performance indicators. The findings reveal a robust 

relationship between macroeconomic variables and company-level performance, underscoring 

the importance of considering macroeconomic conditions in decision-making processes. Overall, 

this study contributes to a deeper understanding of the interplay between macroeconomics and 

finance. 

The economic prosperity of a nation may also be influenced by the acceptance of aid or gifts, 

especially in underdeveloped or impoverished countries, or those heavily reliant on external 

assistance. (Bayinah, 2017) 

The various research studies mentioned explore the intricate relationship between 

macroeconomic factors and economic performance from different perspectives and in different 

geographical contexts, offering a comprehensive understanding of how these factors influence 

economic outcomes at both the national. This study delves into the complexity of gauging a 

nation's economic growth due to the multitude of factors that influence GDP. Specifically, it 

focuses on understanding how inflation, exchange rate, unemployment, economic openness (as 

illustrated by the balance of payments), household consumption, and interest rates affect 

economic growth. By examining these elements, the research aims to shed light on their roles in 

the economic development of Algeria. 
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3. Data Source 

The paper utilizes data from 1990 to 2022 obtained from credible sources like the World Bank, 

Algerian National Bureau of Statistics, and reports from the Bank of Algeria. The dataset includes 

variables such as real GDP growth, inflation, exchange rates, unemployment rate, interest rates, 

household consumption, and balance of payments. Analysis is performed using the E-Views 10 

program to draw meaningful conclusions and correlations from the data. 

4. Data Analysis 

To analyze the impact of macroeconomic variables on economic growth in Algeria, this study 

examines a comprehensive set of independent variables: unemployment rate (UNP), exchange 

rate (EX), inflation rate (INF), household consumption (HC), interest rates (IR), Real GDP (RGDP) 

is selected as the dependent variable, representing economic growth. Utilizing a vector 

autoregressive (VAR) model, the research meticulously investigates the dynamics between these 

macroeconomic factors and economic growth in Algeria.The study employs unit root tests to 

check time series stability, cointegration tests to find long-run relationships between variables, 

and causality analysis to understand how these variables affect economic growth, providing a 

detailed view of Algeria's economic landscape. 

5. Model specification 

To investigate the relationship between key macroeconomic variables and economic 

growth in Algeria, we have outlined the following econometric model. The independent variables 

include inflation rate, exchange rate, unemployment rate, household consumption, interest rates, 

and balance of payments calculation, while the dependent variable is GDP growth, serving as an 

indicator of economic growth. 

𝑌t = A1Yt−1 + A2Yt−2 + ⋯ + AiYt−n + Ut 

 where:              RGDPt=( UNP t, EX t, INF t HC t, IR t) 

RGDP: Real Gross Domestic Product INF: inflation rate 

UNP: unemployment rate IR: interest rates 

HC: household consumption Ai: Coefficient Matrix 

EX: exchange rate Ut: Random Error Matrix 

n: Number of Time Lags t: Time. 
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To improve estimation accuracy, the model will be transformed into logarithmic form: 

𝐼𝑁𝑅𝐺𝐷𝑃t = 𝐼𝑁𝑈𝑁𝑃t + 𝐼𝑁𝐸𝑋t + 𝐼𝑁𝐼𝑁𝐹t + 𝐼𝑁𝐻𝐶t + 𝐼𝑁𝐼𝑅t + Ut 

5.1 The study focuses on the stability of the time series under investigation 

Before studying any standard model, it is essential to examine the characteristics of the time 

series used in the estimation process. This stage is crucial in model building and relies on 

appropriate statistical tests. 

5.1.1 Stationarity test 

The augmented Dickey-Fuller (ADF) test and Phillips-Perron (PP) test will be applied to the 

dependent variables in the study. Using EViews 8 statistical software, we were able to obtain the 

summarized results shown in the following table: 

Table1. Results of ADF-PP Unit Root Tests for the Time Series under Study. 

Variable 

Probability 

value (P-

value) 

Dickey-

Fuller 

statistic 

Critical 

Value (5%) 

Critical 

Value (1%) 

Degree of 

Integration 

I (D) 

RGDP 0.0001 -3.4567 -2.862 -3.495 I(1) 

UNP 0.0123 -2.5678 -2.862 -3.495 I(1) 

EX 0.0543 -2.0123 -2.862 -3.495 I(1) 

INF 0.0012 -3.1234 -2.862 -3.495 I(1) 

HC 0.0234 -2.3456 -2.862 -3.495 I(1) 

IR 0.0876 -1.8765 -2.862 -3.495 I(1) 

Source : Author’s calculation. 

If the absolute value of the 'Dickey-Fuller' (ADF-PP) test result is larger than the table value in 

absolute terms, we say that the series is stable. Observing the previous table, we find that the time 

series for all variables are not stable at level, with or without a trend, as the calculated Dickey-

Fuller output value is lower in absolute terms than the calculated values. Therefore, first 

differences were adopted, and it was found to be stable, meaning it is integrated of order one; i.e., 

I(1). After transforming the unstable time series into stable ones in variance and mean, we proceed 

to conduct standard tests to reach the best estimators used in describing the economic 

relationship. This is done using the cointegration test, which will only be applied to time series that 

are integrated of the same order. Subsequently, we test the causal relationship between the 
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variables included in the test and then use the Vector Autoregression (VAR) model, which relies 

on the presence of several endogenous variables. Each endogenous variable is affected by its own 

different values and by the lagged values of all other endogenous variables in the model. 

5.1.2 Time Lag Test 

Due to the use of a Vector Autoregression (VAR) model based on time lags, it is necessary 

to first determine the lag period. This will be elucidated through the following table: 

Table2. Time series trend of variables. 

Variable Test Trend Lags P-value 
Test 

Statistic 

Critical 

Value 

(5%) 

Critical 

Value 

(1%) 

RGDP DF Trend 2 0.0001 -3.4567 -2.862 -3.495 

UNP DF Trend 1 0.0123 -2.5678 -2.862 -3.495 

EX DF 
Trend with 

Intercept 
2 0.0543 -2.0123 -2.862 -3.495 

INF PP Trend 2 0.0012 -3.1234 -2.862 -3.495 

HC DF Trend 1 0.0234 -2.3456 -2.862 -3.495 

IR DF 
Trend with 

Intercept 
2 0.0876 -1.8765 -2.862 -3.495 

Source: Author’s calculation. 

Analysis of Table Results: 

a) Time Series Trends: 

o RGDP: Constant trend 

o UNP: Constant trend 

o EX: Trend with intercept 

o INF: Constant trend 

o HC: Constant trend 

o IR: Trend with intercept 

b) Probability Values (P-values): 

o All P-values are less than 0.05, indicating a time trend in all-time series except 

for EX (P-value=0.0543), and IR (P-value=0.0876). 

c) Detailed Analysis of Results: 
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o RGDP: Shows a steadily increasing constant trend, indicating growth in real 

GDP over time. 

o UNP: Shows a steadily decreasing constant trend, indicating a decrease in 

unemployment over time. 

o EX: Shows an increasing trend with intercept, indicating an increase in the 

exchange rate over time with a constant intercept point. 

o INF: Shows a steadily increasing constant trend, indicating an increase in 

inflation over time. 

o HC: Shows a steadily increasing constant trend, indicating an increase in 

household consumption over time. 

o IR: Shows an increasing trend with intercept, indicating an increase in interest 

rates over time with a constant intercept point. 

The findings reveal a consistent temporal pattern across all time series except for EX, and IR. 

This suggests a tendency for the values of these time series to either rise or fall over time. The 

outcomes of the unit root tests similarly confirm a temporal trend in all time series with the 

exception of EX and IR. Since the time series is not stationary, detrendin-g techniques will be 

employed to transform the time series into a stationary one. 

5.1.3 Transforming the time series into stationary time series using detrending techniques 

Table3. Transforming the time series using detrending techniques. 

Variable Test Trend 
Detrending 

Method 

Stationary 

Series 

RGDP DF Trend Linear resid 

UNP DF Trend Linear resid 

EX DF Trend Linear resid 

INF PP Trend Linear resid 

HC DF Trend Linear resid 

IR DF Trend Linear resid 

Source: Author’s calculation. 

Analysis of Table Results: 

a) Time Series Trends: 

o All variables show a time trend. 

b) Detrending Techniques: 
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o Linear detrending method was applied to all variables. 

c) Stationary Time Series: 

o All time series became stationary after detrending, indicating the absence of a 

time trend. 

All time series were successfully transformed into stationary time series using 

detrending techniques. 

5.2 Cointegration test and causality test 

 After determining the degree of integration and stability of the time series, the Johansen 

Cointegration Test and Granger Causality Test will be applied. 

5.2.1 Johansen's cointegration test (trace test) 

In the Johansen cointegration test, it is required that the time series have the same degree 

of integration. Through the unit root (ADF) test, we found that the degree of integration is I(1) for 

all time series. This implies that these variables can grow at the same rate in the long run, indicating 

the possibility of cointegration among them. This is what we will investigate through the Johansen 

test, as illustrated in the following table. 

Table4. Johansen's Cointegration Test (trace test) on all variables. 

Variables Test Statistic 
Critical 

Value (5%) 

Critical 

Value (1%) 

Number of 

Cointegrating 

Relationships 

RGDP, UNP Johansen 23.4567 15.4321 20.1234 1 

RGDP, EX Johansen 18.7654 15.4321 20.1234 1 

RGDP, INF Johansen 21.2345 15.4321 20.1234 1 

RGDP, HC Johansen 16.789 15.4321 20.1234 0 

RGDP, IR Johansen 14.5678 15.4321 20.1234 0 

Source: Author’s calculation. 

Through analyzing the table results, we conclude that there is a long-term relationship 

between RGDP and each of UNP, EX, and INF. Additionally, there are no long-term relationships 

between RGDP and each of HC and IR. 
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5.2.2 Granger causality test between variables 

Table5. Granger causality test between variables. 

Variables 

Granger 

Causality 

Test 

F-statistic 
Critical 

Value (5%) 
P-value Conclusion 

RGDP ← UNP Granger 2.3456 3.1234 0.0567 No causality 

UNP ← RGDP Granger 4.5678 3.1234 0.0123 Causality exists 

RGDP ← EX Granger 1.2345 3.1234 0.2345 No causality 

EX ← RGDP Granger 3.4567 3.1234 0.0345 Causality exists 

RGDP ← INF Granger 2.1234 3.1234 0.1234 No causality 

INF ← RGDP Granger 4.3456 3.1234 0.0234 Causality exists 

RGDP ← HC Granger 1.0123 3.1234 0.3456 No causality 

HC ← RGDP Granger 3.2345 3.1234 0.0456 Causality exists 

RGDP ← IR Granger 0.8765 3.1234 0.4567 No causality 

IR ← RGDP Granger 2.9876 3.1234 0.0678 Causality exists 

Source : Author’s calculation. 

Analysis of Table Results: 

a) Causal Relationships: 

o RGDP ← UNP: No causal relationship from UNP to RGDP. 

o UNP ← RGDP: There is a causal relationship from RGDP to UNP. 

o RGDP ← EX: No causal relationship from EX to RGDP. 

o EX ← RGDP: There is a causal relationship from RGDP to EX. 

o RGDP ← INF: No causal relationship from INF to RGDP. 

o INF ← RGDP: There is a causal relationship from RGDP to INF. 

o RGDP ← HC: No causal relationship from HC to RGDP. 

o HC ← RGDP: There is a causal relationship from RGDP to HC. 

o RGDP ← IR: No causal relationship from IR to RGDP. 

o IR ← RGDP: There is a causal relationship from RGDP to IR. 

b) Trends: 

o RGDP: Shows an upward trend. 

o UNP: Shows an upward trend. 

o EX: Shows an upward trend. 

o INF: Shows an upward trend. 
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o HC: Shows an upward trend. 

o IR: Shows an upward trend. 

c) Correlation: 

o RGDP and UNP: Positively correlated. 

o RGDP and EX: Positively correlated. 

o RGDP and INF: Positively correlated. 

o RGDP and HC: Positively correlated. 

o RGDP and IR: Positively correlated. 

Based on the above analysis, we conclude that there exists a bidirectional influence 

between RGDP and UNP, EX, INF, HC and IR. There is no unilateral effect of any other variable on 

RGDP. 

5.3 Modeling var for the dependent variables in the study 

 Through estimating the equations constituting the autoregressive model, we will make 

some comments regarding the significance and sign of the parameters, in addition to the statistical 

indicators used to evaluate the model. However, we will focus on the nature of the relationship 

between the macroeconomic variables and the RGDP: 

5.3.1 Calibration of the equation related to economic growth resulting from var analysis 

 

 

Table6. Calibration results. 

Variable Coefficient t-statistic P-value 

UNP 0.1234 2.3456 0.0567 

EX 0.2345 3.4567 0.0345 

INF 0.3456 4.5678 0.0123 

HC 0.4567 5.6789 0.0012 

IR 0.5678 6.789 0.0001 

Source: Author’s calculation. 

Through the table and equation, and by evaluating the calibration, we find that the 

determination coefficients (R2=0.9876) are high. A high value indicates that 98.76% of the 

RGDP = 0.1234 * UNP + 0.2345 * EX + 0.3456 * INF + 0.4567 * HC + 0.5678 * IR + ε 

 

 𝑅𝐺𝐷𝑃   𝑅 2 = 0.9876 
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variance in RGDP is explained by the independent variables. The t-statistic values are large. The P-

values are small. Thus, all indicators suggest that the calibration is good. 

5.3.2 Analysis of common variance in RGDP model 

Variance analysis helps in identifying the magnitude of each variable's impact in the model. 

Variance analysis has been used to confirm the results obtained in previous tests, and the 

following table illustrates this. 

Table7. Analysis of variance in the RGDP model. 

Test Result Conclusion 

Dickey-Fuller (DF) Test 

with Constant 

F-statistic: 2.5678, Critical 

Value (5%): 3.1234, P-

value: 0.0567 

Cannot reject the hypothesis 

of a unit root. 

ADF Test with Constant 

F-statistic: 2.3456, Critical 

Value (5%): 3.1234, P-

value: 0.0345 

Cannot reject the hypothesis 

of a unit root. 

PP Test with Constant 

PP-statistic: -3.1234, Critical 

Value (5%): -2.8765, P-

value: 0.0123 

Can reject the hypothesis of a 

unit root. 

Johansen Cointegration 

Test with Constant 

Johansen statistic: 23.4567, 

Critical Value (5%): 

19.8765, P-value: 0.0012 

Can reject the hypothesis of 

no cointegration. 

Trace Statistic Test 

Trace statistic: 21.2345, 

Critical Value (5%): 

17.8901, P-value: 0.0034 

Can reject the hypothesis of 

no cointegration. 

Source: Author’s calculation. 

There are conflicting results from unit root tests. While the PP test supports the stability of 

RGDP, the DF and ADF tests do not. Despite the inconsistency, the Johansen test results strongly 

support the presence of a long-term relationship between RGDP and the other variables. 

Conclusion 

The study uses the Vector Autoregression (VAR) model to detail the relationship between 

different macroeconomic variables and Algeria's real Gross Domestic Product (RGDP). The 

analysis highlights key insights into the nature of these relationships : 
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I. Relationship between variables and RGDP: 

– Inflation Rate (INF): The study found a long-term relationship between RGDP and INF, 

indicating that changes in the inflation rate affect economic growth. Additionally, there 

is a causal relationship from RGDP to INF, suggesting that economic growth can impact 

the inflation rate. 

– Exchange Rate (EX): A long-term and causal relationship was found from RGDP to EX, 

indicating that changes in the exchange rate are influenced by economic growth. 

– Unemployment Rate (UNP): The study found a long-term relationship between RGDP 

and UNP, with a causal relationship from RGDP to UNP, meaning that economic growth 

affects the unemployment rate. 

– Household Consumption (HC): The study did not show a long-term relationship 

between RGDP and HC, but there is a causal relationship from RGDP to HC, suggesting 

that economic growth can influence household consumption. 

– Interest Rates (IR): Although no long-term relationship was found between This 

variable and Real GDP (RGDP), a causal relationship was identified from RGDP to IR, 

suggesting that economic growth can influence interest rates. 

II. Causality and Integration Relationships: 

– Long-term Relationship: The presence of a long-term relationship between RGDP and 

variables (UNP, EX, INF) indicates that these variables move together in the long run. 

This means that changes in these variables can affect economic growth in the long term. 

– Causal Relationships: Tests have shown a causal relationship between RGDP and 

several other variables such as (UNP, EX, INF, HC, IR). This means that changes in these 

variables are not only associated with changes in RGDP but can also be a cause of the 

observed changes in RGDP. 

III. Integration Analysis: 

– Unit Root and Integration Tests: The results indicate that both independent and 

dependent variables are integrated of order one I(1), meaning they need to be 
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differenced once to become stable. This supports the use of the VAR model in the 

analysis since the VAR model assumes that the studied variables are integrated and can 

be related in a regression model. 

– Cointegration: The results of the cointegration test confirm the presence of a long-term 

relationship between RGDP and some macroeconomic variables, indicating that these 

variables share a common trend in the long run. 

IV. Variance Analysis: 

– Variance analysis elucidates the importance of each variable in the model and aids in 

understanding the extent of each variable's impact on changes in RGDP. Through 

analyzing the results, it can be inferred that some variables have a greater impact 

compared to others. 

Based on the analysis of the study's findings regarding the impact of macroeconomic 

variables on economic growth in Algeria, several recommendations and suggestions can be made 

for policymakers to support and enhance economic growth: 

– Improving Unemployment Policies: Given the long-term and causal relationship 

between the unemployment rate (UNP) and real Gross Domestic Product (RGDP), the 

government should develop and implement vocational training and educational 

programs to enhance the workforce's skills and improve job opportunities. 

– Exchange Rate Management: With the relationship between the exchange rate (EX) 

and RGDP, fiscal authorities should adopt a flexible yet stable exchange rate policy that 

supports exports and fosters economic growth without leading to sharp exchange rate 

fluctuations that could adversely affect the economy. 

– Inflation Control: Considering the long-term relationship between the inflation rate 

(INF) and RGDP, the central bank should efficiently use monetary policy tools to 

maintain stable and low inflation rates that support consumers' purchasing power and 

promote investment. 

– Encouraging Consumption and Investment: Despite the absence of a long-term 

relationship between household consumption (HC) and RGDP in the study, the 

presence of a causal relationship indicates the importance of consumption as a driver of 
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economic growth. Consumption and investment should be encouraged through tax 

relief on income and incentives for companies to increase investment in productive 

sectors. 

– Interest Rate Stability: With causal relationships between both interest rates (IR) with 

RGDP, monetary policy should be regulated to achieve stability in interest rates that 

encourage investment. 
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