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ABSTRACT 

Stock markets are influenced by macroeconomic factors and have a link to real-

world activity. This study sought to establish the effect of macroeconomic variables 

(inflation rate, exchange rate, interest rate, and money supply) as independent 

variables on stock market return as dependent variable.  

The study utilized a quantitative research approach and explanatory research was 

used as the study design. Secondary data were used covering a period of 10 years 

from 2011 to 2021. The study employed descriptive statistics, unit roots that were 

tested by using Augmented Dickey Fuller (ADF) and Phillips Perron (PP) unit root 

test to determine if the variables were stationary or non-stationary.  

The study used co-integration analysis by employing Johansen test to test the 

relationship between macroeconomic variables and stock market returns. The study 

findings indicate that there is co-integration (relationship). Therefore, Error 

Correction model (ECM) was applied to determine both long run and short run effect 

of variables on stock market returns. This study came up with the results that money 

supply, inflation rate and interest rate had significant positive effect on stock market 

returns while exchange rate had significant negative effect on stock market returns.  

 This study used correlation to determine the strength between macroeconomic 

variables and stock market returns, on which this test enabled to determine whether 

multicollinearity problems existed or not. Additionally, the study used Granger 

causality test to understand the cause and effect of macroeconomic variables on stock 

market returns. The findings showed that stock market returns affected  exchange 

rate, money supply, and inflation rate except interest rate. The study recommends 

that investors in stock market should take into consideration the key macroeconomic 

variables that tend to influence the stock market returns which in turn create 

uncertainty on return from their investments. More importantly, capital and securities 

market authorities may have an understanding of the impact of macroeconomic 

variables on listed firms' stock market returns, as well as monetary authorities' 

understanding of the effects of macroeconomic indicators on stock market returns 

and control of the selected macroeconomic variables in order to control stock market 

return and improve security market stability and efficiency. 
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CHAPTER ONE 

INTRODUCTION 

1.0 Introduction 

A stock exchange market is an institution that gives a connection for borrowers and 

lenders to take on the transaction, which acts as the centre of transaction network for 

buyers and sellers also determines returns and securities prices (Talla, 2013). The 

stock market provides long-term funding to publicly traded firms by mobilizing 

capital from a variety of investors. This allows companies to increase their operations 

while also providing investors with alternative investing options (Golam, 2017). The 

stock market is an economic engine that mobilizes money for businesses and 

provides investment possibilities to investors from all around the world, including 

national, international, institutional, and individual investors who typically want to 

maximize their profits and wealth (Ismail, 2015). Stock markets in all developed 

economies depict the true image of the economy's financial stability, as stresses from 

macroeconomic factors on stock market return are usually measured correctly to 

guide buyers and other market participants. 

Several factors, including firm-specific factors, economic conditions, and 

government laws, are thought to influence stock market returns. Internal factors 

(dividends per share, earnings per share) as well as external variables such as 

macroeconomic factors, affects stock returns and trend of trading smoothness for 

investors. Lending rate, inflation, currency rate, and broad money are all core 

macroeconomic indicators that are widely assumed to foretell market price return 

changes (Ullah, 2017). 

Many analysts around the world like Kalam, (2020) and Moodley, (2020) have been 

inspired by the various controversies and inconsistencies surrounding the link 

between macroeconomic factors and the stock market. These claims have been 

supported by research into the impact of macroeconomic variables on the capital 

market, as well as the relational nature of stock market returns. Catlett, (2016) 

discovered a positive correlation between exchange rate and stock market return in 

developing capital markets such as Brazil, Russia, India, and China, and because 

there was no correlation between current and previous stock market returns. This 

indicated that BRIC had poor market performance. In addition, ASEAN countries 
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(Singapore, Malaysia, and Indonesia) used panel least square regression techniques 

to examine the effect of macroeconomic variable on stock market returns. The results 

indicated that both inflation and currency rate have a major impact on stock market 

return, while broad money has a minor impact, therefore, as a result, monetary policy 

should be changed to ensure that the inflation rate remains stable (Nurasyikin, 2017). 

In developing countries Kirui, (2014), Ullah, (2017), Aremo, (2020) came  up with 

observational results that suggest a negative association between borrowing rate, 

inflation rate, and rate of exchange and stock market return, while a favourable 

correlation exists between broad money and stock market return. The volatility of 

macroeconomic factors such as the lending rate, currency rate, inflation rate, and 

broad money have an indirect impact on the value of a company's portfolio and, as a 

result, on the stock returns.  

The shortage in purchasers of developed nations' assets may be filled by bringing in 

investors from developing economies (Mark et al, 2016). However, for this to 

happen, continuing growth in emerging financial markets (EFMs) is required, with 

external investors driving the expansion (Catlett, 2016). Brazil, Russian, India, China 

and South Africa have been identified as five emerging markets that, collectively, 

might have been greater than the G6 (US, France, West Germany, Italy, Japan and 

United Kingdom) in US Dollar terms within the next forty years (Mroua et al, 2020). 

The BRICS are the five largest developing economies, accounting for two-fifths of 

all emerging nations' total Gross Domestic Product (Mark et al, 2016). 

Since the 1990s, the stock market in Africa has grown, compared to 1989, when 

there were just eight (8) stock exchanges on the whole continent (Ihejirika, 2015).  

Currently, stock markets exist in more than half of Africa's 54 countries. The 

expansion and alteration of the commercial sector of African nations to develop the 

economic condition resulted in a rise in the stock exchange in Africa (Senbet and 

Otchere, 2008). Despite the continent's excellent economic success since 2001, with 

yearly average economic growth of over 5% over the previous seven years, 

significant efforts are still needed to guarantee that the continent is lifted from 

unemployment, poverty and general economic decline (Grace and Vardhan, 2016). 
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In order to stimulate local and international investment on the African continent, 

Africa's stock markets must rapidly expand, develop, and modernize in order to cope 

with fluctuating macroeconomic conditions throughout time. Extensive stock 

markets can promote economic growth and development (Millinga et al, 2018).  

Furthermore, in order for African nations to meet their stock market objectives, they 

must construct and develop supportive macroeconomic policies, since one of the 

reasons impeding stock market is that operations are unsupportive of macroeconomic 

policies (Ihejirika, 2015). 

In Tanzania, the Dar es Salaam stock market has experienced rapid growth since its 

incorporation in 1996 and operation in 1998 (Hemed, 2019). The various firms that 

have been listed on the stock market for instance East African Breweries Limited, 

National Microfinance Bank Limited and Tanzania Cigarette Company, attest to this. 

Despite this development, the Dar es Salaam Stock Exchange (DSE) has a limited 

market capitalization in comparison to developed markets (CMSA, 2020). In 

addition, the capital market has been less explored particularly on its efficiency to 

reflect any arise of information necessary to impact on returns. Given this, the DSE 

responses to macroeconomic variables differ significantly from those of the 

developed market. Changes in macroeconomic variables have a wide range of effects 

across the economic spectrum, though in a developing market like Tanzania, recent 

developments in macroeconomic fundamentals are missing (Abdalla, 2014). The 

changes in a macroeconomic variable can substantially influence stock market 

returns as investors can anticipate price variation when investing in stock, (Barakat, 

2015). 

This study was undertaken since most studies that were done focused on established 

economies with little attention paid to developing economies such as Tanzania 

(Abdalla, 2014; Millinga et al, 2018; Hemed, 2019). Moreover, as an emerging 

economy, Tanzania's stock market has been playing a critical role in mobilizing and 

allocating capital to support economic growth and has been serving as a benchmark 

of the economy's soundness, thus making it critical to assess the macroeconomic 

indicators (inflation rate, lending rate, currency rate, and broad money) that 

determine its volatility. 
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Furthermore, even in developed economies, studies have focused on the effects of 

macroeconomic indicators on stock returns of individual enterprises but ignoring the 

effects of these macroeconomic indicators on overall stock market return which is 

covered in this study as it covers an imperative section in the economy (Muhamed, 

2009; Tangjitprom, 2012; Kim et al, 2016). 

1.1 Statement of the Problem 

Stock markets are driven by macroeconomic variables and have a relationship with 

realistic activities. The increase in the number of stock market investment from year 

to year, while stock returns decrease due to economic forces volatility, affects the 

trend of trade smoothness (Abdalla, 2014). Listed firms in Dar es Salaam Stock 

Exchange are characterised by low fluctuations of stock market returns while the 

factors that influence stock market returns including macroeconomic variables, tend 

to change frequently. Additionally, there is no reflections of those changes in stock 

market returns, which brings controversy of whether there is effect of such 

macroeconomic variables on stock market returns (Saletti et al, 2020). 

Each year, the All-Share Index's performance (DSEI) in Tanzania, has been 

deteriorating. For instance, in the 2017 financial year, the All-Share Index fell by 

8.97% (DSE, 2017), while in the 2018 financial year, the DSEI fell by 15% (DSE, 

2018).  In the 2019 financial year, the DSEI increased by 0.88% from 2041 in 

December 2018 to 2059 in December 2019 (DSE, 2019), while in financial year 

2020, the DSEI decreased by 12% from 2059 in 2019 to 1817 in 2020 (DSE, 2020). 

In addition to that, volatility of macroeconomic variables has been fluctuating 

frequently. For example, volatility of interest rate in the year 2017 was 9%, in 2018 it 

was 7%, and in 2019 it was 7% and in 2020 it was 7.27% (BOT, 2020). This shows 

that on which there was no reflection to All Share Index for this variable. For such 

fluctuations, rational investors will be interested in tracking the movement of both 

macroeconomic factors and stock market results in order to arrive at a conclusion of 

rational investment decisions.  

Different studies have investigated on the effect of macroeconomic factors on stock 

market return. However, their findings were inconclusive and mixed. For instance, 

Asravor (2020), found that inflation and human capital had  adverse influence on 
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market returns, whilst borrowing rates and foreign direct investment had a beneficial 

influence. Furthermore, Chowdhury (2017) and Ndlovu (2018) found that there  was  

a favourable influence on inflation rate and interest rate on stock market return while 

negative effect was on currency rate. Moreover, Catlett, (2016) found that there was 

positive effect between exchange rate and stock market returns in Brazil, Russia, 

India and China, while Nurasyikin, (2017) found that the ASEAN countries like 

Singapore, Malaysia and Indonesia had a negative effect on currency rate and 

favourable effect of broad money on stock market returns. Because of the debate and 

conflicting results of most of these studies, which were conducted in developed 

countries such as ASEAN, Russia, India, China, and Brazil. There was a need to 

conduct a study of the same nature in developing countries like Tanzania using the 

same variables and even adding more variables to better understand the effect of 

macroeconomic indicators (inflation rate, exchange rate, interest rate, and money 

supply) on stock market returns. 

Therefore, due to contradicting results on the effects of macroeconomic variables on 

stock market returns, this study sought to generate more empirical evidences and 

current trend of the influence of macroeconomic variables on stock market returns 

while considering the wider sampling of companies used in Dar es Salaam Stock 

Exchange.  

1.2 Research Objective 

This section portrays the main goals the study intended to accomplish. 

1.2.1 General Objective 

The major aim of this research was to examine the effect of macroeconomic 

variables on stock market returns evidenced from Dar Es Salaam Stock Exchange. 

1.2.2 Specific Objectives 

Specifically, the study aimed to achieve the following specific objectives: 

i. To examine the effect of money supply on stock market return in DSE 

ii. To determine the effect of inflation rate on stock market return in DSE 

iii. To determine the effect of exchange rate on stock market return in DSE 

iv. To establish the effect of interest rate on stock market return in DSE 
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1.3 Research Hypothesis 

The following hypotheses were addressed  

Hypothesis 1 

: Changes in money supply have no significant effect on stock market returns. 

: Changes in money supply have significant effect on stock market returns. 

Hypothesis 2 

:: Changes in inflation rate have no significant effect on stock market returns. 

: Changes in inflation rate have significant effect on stock market returns. 

Hypothesis 3 

:: Changes in exchange rate have no significant effect on stock market returns. 

: Changes in exchange rate have significant effect on stock market returns. 

Hypothesis 4 

:: Changes in interest rate have no significant effect on stock market returns. 

: Changes in interest rate have significant effect on stock market returns. 

1.4 Significance of the Study 

This research improves investors' awareness of macroeconomic variables that affect 

stock market returns in developing nations, notably Tanzania, as well as their 

confidence, allowing them to make decisions that are more logical. Furthermore, 

publicly traded corporations may have knowledge of how macroeconomic factors 

influence stock market returns. Other relevant agencies and governments, on the 

other hand, may find the conclusions of this study beneficial in developing and 

implementing various macroeconomic policies. Finally, academicians, analysts, and 

scholars may find the research useful as a guide and source of information on their 

studies. 



7 

1.5 Organization of the Research 

The research is structured in the following way: Chapter one presents, the study 

background, statement of the problem, study objectives, research hypothesis, 

importance, and organization of the study. The key terms, theoretical, empirical 

literature, research gap and conceptual framework are examined in chapter two. 

Chapter three focuses on research methodology. In chapter four, the findings that 

underlie the empirical model are given, and a discussion on this topic is given. The 

results, as well as the implications and essential suggestions, are detailed in chapter 

five. 
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CHAPTER TWO 

REVIEW OF LITERATURE 

2.0 Introduction 

This chapter contains explanations of the research's key concepts, as well as a 

theoretical framework and empirical evaluation of the past results in that are relevant 

to this study. The goal is to provide a foundation of knowledge from which this study 

was conducted. This chapter provides a comprehensive understanding of what is 

known or general facts, as well as what this study wanted to give. The explanation of 

essential notions, the review of the theoretical literature, the review of the empirical 

literature, the study gap, and the conceptual framework are all included in this 

chapter. 

2.1 Definition of Key Terms 

2.1.1 Inflation Rate 

Inflation is defined as the decline of money's purchasing power because of an 

increase in overall prices (Roncaglia et al, 2018). In other terms, it refers to a rise in 

the consumer price index as a whole. The consumer price index, which tracks the 

weighted average prices of consumer goods and services, may be used to calculate 

inflation (Kamazima, 2018). The consumer price index is measured by averaging all 

price increases for each commodity in a specific basket of products. This study 

employed weighted average Consumer price index to measure the inflation rate. 

2.1.2 Money Supply 

The money supply is the total amount of money that is circulated into the economy. 

Production, consumption, corporate earnings, and saving are stimulated by an 

increase in purchasing power which is caused by an increase in money supply in the 

economy (Abdalla, 2014). Money supply can be measured by M0, which describes 

currency, and the amount of money held by people. M1 includes M0 and deposits, 

and M2, which forecasts issues like inflation. M2 comprises of M1 and near monies 

like saving accounts, money market deposit account, and mutual funds (Mohamed et 

al, 2018). Therefore, this study considered the M2 as a measurement because it 

comprises of M1 and near monies.  
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2.1.3 Exchange Rate 

The exchange rate is the price of one currency in terms of another. It is the nominal 

foreign rate adjusted for the relative purchasing power (Kori, 2018).  

2.1.4 Interest Rate 

The rate of interest is the amount payable each period as a percentage of the amount 

borrowed, loaned, or deposited. This is the fee paid or levied for the usage of money. 

It is expressed as a proportion of the initial investment each year. The Federal 

Reserve's actions and inflation cause interest rates to vary (Pathan and Masih, 2015). 

2.1.5 Stock Market Returns 

Stock market returns are the profits made by investors in the stock market. Either 

these can be dividends given by the company to shareholders or profit through 

trading for short term but for long term, they can be capital gain (Techo, 2018). 

2.1.6 Macroeconomic Variables 

Macroeconomic variables are indicators that provide information about the 

economy's present tendencies. Aggregate indicators, often known as variables in 

macroeconomics, include the interest rate, economic output, employment, inflation, 

exchange rate, international trade, and productivity (Romer, 2012). 

2.2 Macroeconomic Indicators’ Influence on Stock Market Returns 

The correlation and connection between major macroeconomic variables such as 

money supply, inflation rate, exchange rate, interest rate and stock market returns are 

examined in this section. 

2.2.1 Money Supply 

The entire aggregate of money circulated in the economy is referred to as the money 

supply. A gain in buying power, which is supported by an increase in the economy's 

money supply, boosts productivity, consumption, corporate profitability, and savings 

(Abdalla, 2014). Bissoon et al. (2016) looked into how monetary policy affects stock 

returns. Money supply is an essential component that explains stock return 

fluctuations, according to the study. As a result, investors can utilize this variable to 

make financial decisions. Furthermore, the study concluded that, money supply is 

still a useful instrument for anticipating future returns. Because the stock market is 
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one of the most significant fiscal institutions in any country, it may be used to 

forecast how the economy is performing.  

Nisha, (2015); Mohamed et al, (2018); Nguyen et al , (2020) identified a favourable 

link between broad money and stock market returns, suggesting that stock market 

returns and money supply are in long-term equilibrium. 

2.2.2 Inflation Rate 

The inflation rate is the percentage increase in the price of a service (product) over a 

given time period. Inflation is defined as a persistent rise in the overall price level of 

a country's general goods and services (Al Galib et al, 2012). According to Kasidi 

and Mwakanemela (2013), a high inflation rate would hinder economic growth by 

reducing the purchase power of the country's currency, among other things. 

Moderate inflation can harm direct and indirect investment as well as consumption. 

Nevertheless, falling inflation can result in a loss of output or production in a 

country, thus raising unemployment rates (Hossain, 2012). 

Inflation is commonly defined as a wide measure of price rises or increases in the 

cost of living in a country. Inflation reduces the purchasing power of a currency, 

which elucidates that inflation erodes personal wealth and thus discourages 

investment, resulting in higher nation export prices, reduced international 

competitiveness, and adverse impact on the country's balance of payment (Bagus et 

al, 2014). As a result, inflation has a long-term impact on the country's economic 

growth. 

Ogbebor et al, (2021) elaborate that, because inflation increases investment flow and 

influences the direction of stock price and stock market returns, it has a large 

favourable result on stock market returns, with a strong co-integration correlation 

between them, which is compatible with the Fisherian hypothesis. 

2.2.3 Exchange Rate  

The exchange rate is defined as the value of one country's currency expressed in 

another country's currency (Veli and Şeref, 2015). The nominal exchange rate, has 

been adjusted to account for comparable buying power (Kori, 2018). Several scholars 

used a causality test to see if there was a link between stock performance and the 
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currency rate. Gokmenoglu et al, (2021) found that when the market is bearish, the 

exchange rate shocks can impact stock market returns. In other words, the impact of 

low and high currency rates on stock market returns recommends that currency rate 

flexibility is important in defining market returns depending on whether the market is 

bearish or bullish. Furthermore, Brazil, Russia, India, and China investigated the 

correlation between currency rate and stock market returns, finding a positive and 

significant correlation between the two variables (Mroua et al, 2020). 

2.2.4 Interest Rate 

The rate of interest is the capital cost or return demanded by investors for funds 

loaned over a set period of time (Amata et al, 2016). Lending rates fluctuate as a 

result of the Federal Reserve's operations and inflation (Masih and Pathan, 2015). 

According to Amarasinghe (2015), borrowing rate volatility has a considerable and 

adverse influence on stock returns. Companies borrow a lot of money to fund large 

investments, and the cost of borrowing is interest (Pirovano, 2012). When a result, as 

interest rates rise, so does the cost of manufacturing, resulting in lower predicted 

future cash flows and stock values. Changes in lending rates can affect the liabilities, 

present value of projected cash flows and value of assets (Osoro and Ogeto, 2014). 

Peiró (2016) came to the conclusion that lending rates were the primary factor 

influencing stock market movement. However, this factor is less important in 

European nations. Reactions may fluctuate over time due to the stage of the business 

cycle, time-varying financial integration, and time-variation in the risk premium of 

the stock itself  (Kishor and Marfatia, 2013). 

2.3 Theoretical Review 

Many studies have used various theoretical frameworks to correlate deviations in 

macroeconomic factors with stock market returns. Fama (1970) established the 

efficient market theory, as well as the Arbitrage Pricing Theory (APT). These ideas, 

which link macroeconomic factors to stock market returns, are explored in this 

section. 
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2.3.1 Arbitrage Pricing Theory 

Arbitrage pricing theory (APT) is a model that predicts asset returns by establishing a 

linear link between a collection of macroeconomic variables and asset expected 

returns that account for systematic risk. Ross (1984) developed the APT model that 

extended Capital Asset Pricing Model (CAPM). In the determination of stock market 

returns, the APT model is a multi-factor model but CAPM uses only one factor; 

therefore, many investors prefer knowledge on how these numerous macroeconomic 

variables affect their returns. 

Abdalla (2014) used APT to measure risk on asset return and observed that there is a 

degree of significance to macroeconomic variables that influence stock market 

returns. This model assumes that fluctuations in macroeconomic variables can affect 

the stock market. 

APT shows how stock returns can be determined by various factors including 

macroeconomic factors (inflation rate, industrial production, Gross Domestic Product, 

currency rate, lending rate, board money and Gross National Product). This theory has 

its weakness that does not indicate or specify the key macroeconomic variables that 

affect stock market returns where this study has filled the theoretical gap by giving 

contribution through identifying key macroeconomic indicators that influence stock 

market returns. This study employed macroeconomic variables such as broad money 

supply, inflation rate, lending rate and currency rate as suggested by Kalam et al, 

(2020) that these variables are more essential in determining the market performance. 

2.3.2 Efficient Marketing Hypothesis 

According to Fama (1970), a market with a large number of rational profit 

maximizes vying to estimate future market prices of individual assets is called an 

efficient market. According to Kori (2018), an efficient market hypothesis is one in 

which asset values are reflected by all available information As a result, the efficient 

market hypothesis states that the current price redirects all the existing information, 

and that an investor cannot influence the market's return or price. As a result, the 

Efficient Marketing Hypothesis is predicated on a number of assumptions: it assumes 

that all relevant information is reflected in stock markets and that all relevant 

information is reflected. According to the efficient market theory, a financial security 
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is always priced accurately, which means that stocks are never undervalued or 

overpriced. It also implies that investors can never regularly outperform the entire 

market, or "beat the market," using investment strategies (Fama, 1981). 

Based on their assumptions, Fama (1970) defined three ranks of efficiency: strong 

efficiency, semi-strong efficiency and weak efficiency. The semi-strong variant of 

the Efficient Marketing Hypothesis demonstrated that macroeconomic indicators did 

not allow for stock price forecasting. As a result, macroeconomic considerations and 

stock market returns had a linear relationship. The weak-form efficient variation, on 

the other hand, suggested that macroeconomic indicators may be utilized to forecast 

stock market values. If this is the case, there should be a nonlinear link between stock 

market prices and macroeconomic conditions (Fama, 1970). 

Because of the linear connection, market participants were unable to employ 

technical analysis, charting, or fundamental research to generate returns greater than 

those gained by holding a randomly selected portfolio (Moodley, 2020). Therefore, 

this study used the semi-strong efficiency, which is most likely to be used in 

investigating the negative or favourable correlation between macroeconomic 

indicators and stock market returns since it suggests that economic variables are fully 

reflected in returns of stocks. The theory provides a base of the study by showing 

how the information relates to stock market returns, and among this information is 

macroeconomic variable. 

2.4 Empirical Review 

The empirical review of literature includes a discussion of research that is relevant to 

the study's goals. According to Kothari, (2014), empirical review aids in the creation 

of insight into the existing literature on the research topic. This is typically critical 

since it helps to give better knowledge of the subject matter while also preventing a 

research that would duplicate the existing content. This part gives a discussion of 

studies that are appropriate to the study goals in order to aid in the identification of 

the research gap that the study attempted to address.  

Masuduzzaman, (2013) examined the influence of macroeconomic indicators on the 

Stock Market Returns in Bangladesh. The research looked at data from July 2006 to 
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October 2012 on a monthly basis. Key macroeconomic indicators like money supply 

(M2), the BDT-USD rate of exchange, Consumer Price Index (CPI), industrial 

production (IP), and borrowing rates were examined in the study. The study 

employed econometric tools such as Engle-Granger, bivariate Johansen co-

integration and Johansen multivariate co-integration tests. The author identified that 

there was adverse impact of key macroeconomic variables on stock market returns. 

Menike (2013) looked at the effect of macroeconomic factors on Ghanaian capital 

market returns. This analysis used data from the Ghana stock exchange from January 

2000 to December 2013, with a target sample of 36 listed companies. The relation 

between inflation, broad money, currency rate, lending rate, and stock market returns 

were discovered using time-series data analysis. Broad money and borrowing rate 

had a great adverse influence on stock market returns, according to this research, 

whereas inflation and current rate had a positive influence. 

Cankal, (2015) by using SVAR model  (structural vector autoregressive). tested if the 

theoretical basis around stock market returns and macroeconomic factors was valid 

in the Turkish economy. The findings demonstrated that changes in the Consumer 

Price Index (CPI), lending rates, and currency rates all had a significant impact on 

the Borsa 100 Index returns. In contrast, Pratama, (2015) discovered that interest 

rates and the currency rate had an adverse impact on Indonesian stock market results. 

Inflation (CPI), on the other hand, predicted a positive connection. Linck, (2016) 

looked at the relationship between stock market returns and macroeconomic factors 

in Brazil. He discovered that GDP and lending rates had an impact on the Bovespa 

Index's stock returns, whereas inflation had no effect on the stock market's returns. 

The effect of macroeconomic factors on stock returns in the East African Community 

Stock Exchange Market was investigated by Laichena et al (2015). The overall 

purpose of the research was to determine how macroeconomic factors influenced 

stock returns in East Africa. The goal of the research was to see if interest rates, 

inflation, currency rates, and GDP had an effect on stock returns in East Africa. The 

research used Fisher's interest rate theory, purchasing power parity theory, classical 

theory of growth, and arbitrage pricing theory (APT). From 2005 to 2014, the 

researchers looked at panel data from three East African countries: Kenya, Uganda, 
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and Tanzania. The researchers employed descriptive and panel data regression 

analysis in their research. The study also revealed that there was a favourable 

significant association between inflation rate and stock returns in the East African 

stock market. Inflationary pressure, on the other hand, was linked to an expansion of 

the money supply, which led to increased investment. In terms of currency rate, the 

analysis found an adverse significant relationship between currency rate and stock  

returns. As a result, a rise in the foreign rate, indicating a strengthening of the US 

dollar, lowered East African stock market profits. Finally, the analysis discovered 

that in the East African stock market, there was a favourable significant connection 

between GDP and stock returns. 

Catlett (2016) investigated how macroeconomic issues influenced stock market 

returns in Brazil, Russia, India, and China (four emerging markets). The Box-Jenkins 

ARIMA model was used to conduct the analysis, which demonstrated a significant 

link between foreign rate and stock market returns. 

The influence of GDP, inflation, unemployment rate, industrial production, and 

longterm lending rate on the standard and poor (S@P) 500 Index and the Dow Jones 

Index was investigated by Jareño, (2016) using the graphical representations and 

Pearson correlation test. The data revealed that both indices  moved in the same 

direction from 2003 to 2006, indicating that the stock market was a leading predictor 

of the real economy. Furthermore, positive significance for indusrial output and GDP 

were discovered, whereas negative significant for inflation, interest rate and 

unemployment were discovered. Toniok, (2017), using a multiple linear regression 

model, on the other hand, discovered that the stock exchange returns of Nairobi had a 

substantial significant connection with interest and inflation rate. Laichena and 

Obwogi (2015) discovered similar findings across the African continent. 

Linck, (2016) investigated the expectations, stock returns and macroeconomic 

variables in Brazil. The study was conducted from 2000 to 2010. The study looked at 

the causal relations between real stock returns, basic lending rates, GDP, inflation, 

and market expectations for these macroeconomic variables' future behaviour. The 

Stepwise Multiple Regression technique was used to discover the association 

between the variables examined. The findings demonstrated that while fundamental 
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interest rates and GDP had an impact on stock returns, inflation and market 

expectations of future behaviour of these macroeconomic factors had a limited 

influence. 

Using VECM, Nikita et al, (2017) looked at the impact of macroeconomic factors on 

Indian stock market performance. They discovered that both India's and the United 

States' GDP factors affected the Nifty 50 Shariah Index performance. The Johansen 

cointegration test was also employed by Al-Abdallah, (2017) to examine the 

influence of the macroeconomic on the Amman stock market. They discovered that 

lending rate and inflation had a substantial impact on Jordan stock market returns 

while foreign rate had no impact. Lee et al, (2017) discovered that inflation, broad 

money and industrial production all had a favourable short-term association with 

stock market returns of Thailand while GDP had a negative link. The finding of a 

favourable relationship between returns and inflation contradicts Ahmad Sufian, 

(2017)'s observed negative association between both fundamentals. 

The influence of macroeconomic factors on stock returns on the Johannesburg Stock 

Exchange was explored by Ndlovu (2018). Using quarterly data from 1981 to 2016, 

the study examined the link between macroeconomic factors such as broad money, 

inflation rate, lending rate, and foreign rate. The researchers employed a vector error 

correlation model, co-integration checks, and variance decomposition to describe the 

link between variables. In the long run, the broad money, borrowing rate, and 

inflation rate all had a positive link with stock returns, but the currency rate had a 

negative link. 

The impact of macroeconomic factors (inflation, currency rate, and lending rate) on 

stock market returns in Pakistan was examined in this article (Ilahi et al, 2018). The 

Pakistan Karachi stock exchange 100 index was used as a proxy for stock market 

returns, with lending rate, inflation rate, and foreign rate as macroeconomic factors. 

Between January 2007 and December 2012, secondary data were gathered. For the 

purpose of data analysis, a Multiple Linear Regression was used. The research found 

a weak correlation between macroeconomic factors and stock market returns. 
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Innocent et al (2018) investigated effects of macroeconomic variables on stock 

market performance in Rwanda, a case study of Rwanda Stock Exchange. The 

impacts of the currency rate, GDP, inflation rate, and lending rate on stock market 

performance as assessed by market capitalization were investigated in this research. 

For the study, monthly time series data were used over a six-year period. To assess 

the long-term connection between the variables, Engel Granger Cointegration tests 

were used. In order to analyze the impact of the above macroeconomic factors on 

stock market performance, the study used the VAR technique. According to the 

findings, GDP, inflation, and the currency rate all had an adverse impact on stock 

market performance, whereas the lending rate had a negatively insignificant impact. 

Assagaf (2019) looked into the impact of macroeconomic variables on company 

stock returns in Indonesia. This thesis used secondary data over a 20-month cycle 

from 2016 to 2018, with multiple linear regression as the research methodology. The 

currency rate, broad money, inflation rate, and borrowing rate all have a major 

impact on stock market returns, according to the report. 

Using the Johansen multivariate co-integration test, Josiah, (2019) considered the 

link between macroeconomic factors and stock index returns in Nigerian. The 

findings revealed a significant positive connection between stock index returns and 

real GDP, foreign rate and financial openness. Inflation (CPI) and interest rates, on 

the other hand, showed a weak adverse relationship. On the other side, John, (2019) 

looked on the link between macroeconomic factors and stock index performance in 

Nigeria. He discovered a favourable but statistically insignificant connection 

between the currency rate and Nigerian All-Share Index. Furthermore, inflation had a 

statistically significant positive connection with stock returns. 

Mawardi et al, (2019) wanted to figure out how macroeconomic factors were  

affecting  the Indonesian stock exchange. Using linear regression They discovered a 

positive link between consumer price index, industrial production, and Indonesian 

index returns, but the  rate of interest had a negative relationship with returns index. 

A research by Ahmad et al, (2019) revealed a negative connection between stock 

returns and interest rates, which is consistent with this. The exchange rate, on the 

other hand, showed a positive connection. Jareño et al, (2019) using the Pearson 
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correlation coefficient investigated if there was a link on macroeconomic factors and 

foreign stock returns.They discovered that GDP and unempolyment had a favourable 

association with each country's stock market returns. Inflation (CPI) and industrial 

production, on the other hand, showed a weaker relationship. 

Aremo, (2020) examined the effects of selected macroeconomic variables on stock 

market returns in Nigeria. He collected data from 1985 to 2014 using the 

autoregressive distributed lag (ARDL) approach, looking at both short-run and long 

run findings. In this study, annual time series data were employed. According to the 

data, debt to the outside world and foreign direct investment inflows had no 

significant impact on stock market returns in Nigeria; however, trade transparency 

and broad money had a significant positive impact over time. 

Evidence from Malaysia's stock market return performance on the effects of 

macroeconomic variables on stock market returns was investigated by Kalam (2020). 

The study used multiple regression analysis to examine 20 years of secondary 

variables from 2000 to 2019. Both long and short run coefficients were used to test 

the ARDL test. The research suggests that the controllers should keep borrowing 

rates low to boost economic activity, expand the external economic environment 

through rule-based currency rate regulation, and avoid unrestricted interventions. 

Iqmal et al, (2020) examined macroeconomic factors and influence on stock return 

that impact the corporate values. The study employed inflation rate, lending rate and 

foreign rate as macroeconomic variables. The double linear regression analysis 

approach was  used  in this work as an analytical technique. The study discovered 

that inflation and lending rates had an adverse and significant effect on stock returns. 

The stock return and the relevant stock return rate were  both positively and 

significantly affected by the currency rate, which had a positive and significant 

impact on company values. 
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Table 2. 1:  Summary of the Reviewed and Selected Emprical Studies  

Authors Title Methodology Results 

Masuduzzaman, 

(2013) 

Is There a Meaningful 

Impact of Macroeconomic 

Variables on Stock 

Market Returns in 

Bangladesh? 

Engle-Granger, 

bivariate 

Johansen co-

integration and 

Johansen 

multivariate co-

integration tests. 

Key macroeconomic 

conditions have a 

negative influence on 

stock market returns. 

Menike (2013) The effect of 

macroeconomic factors on 

Ghanaian capital market 

returns 

Regression using 

the Ordinary 

Least Square 

(OLS) method. 

Broad Money and 

interest rate had 

adverse influence on 

stock market returns, 

while inflation and 

currency rate had a 

favourable influence. 

Cankal, (2015)  

 

Evidence from Turkey on 

the Relationship Between 

Stock Market Returns and 

Macroeconomic 

Variables. 

Structural Vector 

Autoregressive 

(SVAR) model 

Inflation (CPI), 

lending rates, and 

currency rate changes 

all had a significant 

impact on the Borsa 

100 Index returns 

Pratama, (2015)  

 

Macroeconomic Variables 

and Jakarta Composite 

Index Price Relationship 

Pearson 

correlation test 

borrowing rates and 

the currency rate had 

an adverse impact on 

Indonesian stock 

market results. 

Inflation (CPI) had a 

favourable 

connection. 

Laichena et al 

(2015) 

The influence of 

macroeconomic factors on 

stock returns in the East 

Panel data 

regression and 

descriptive 

The stock market had 

a positive relationship 

with GDP and 
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 African Community Stock 

Exchange Market 

analysis inflation, but a 

negative relationship 

with the exchange 

rate. 

Catlett (2016) How macroeconomic 

issues influenced stock 

market returns in four 

emerging markets (Brazil, 

Russia, India, and China). 

ARIMA model of 

Box-Jenkins 

Substantial 

association between 

stock market returns 

and foreign rate. 

Jareño and Negrut  

(2016)  

 

US stock market and 

macroeconomic factors 

Pearson 

correlation test 

Positive significance 

for GDP and 

industrial output, 

whereas adverse 

signifcance 

unemployment, 

inflation (CPI), and 

borrowing rate were 

discovered. 

Linck, (2016) The Stock returns, 

macroeconomic variables 

and expectations in Brazil. 

Stepwise Multiple 

Regression 

technique 

Borrowing rates and 

GDP have an impact 

on stock returns while 

inflation and market 

expectations of future 

have a limited 

influence. 

Ahmad Sufian, 

(2017) 

 

The influence of 

macroeconomic factors on 

Malaysian stock market 

returns 

Multiple 

regression model 

Favourable 

relationship between 

inflation and returns. 

Al-Abdallah and 

Aljarayesh 2017) 

 

Influence of Interest Rate, 

Exchange rate and 

Inflation on Common 

Stock Returns of Amman 

Multiple 

regression models 

Lending rate and 

inflation  had a 

substantial impact on 

stock market returns, 
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Stock Exchange, Jordan while currency rate 

had no impact 

Lee, Soon and 

Thou, (2017) 

 

The link between 

Macroeconomic Variables 

and Stock Market 

Performance in Thailand 

Ordinary Least 

Square (OLS) 

Method 

GDP had negative 

link while industrial 

production, inflation 

rate (CPI) and broad 

money had favourable 

short term association 

with stock market 

returns. 

Nikita et al, 

(2017)  

  

Impact of macroeconomic 

variables of USA and 

India on movement of the 

Indian Stock return 

Regression 

model. 

United States' GDP 

factors affected the 

Nifty 50 Shariah 

Index performance. 

Toniok, (2017) 
 

The effect of inflation on 

stock market returns at the 

Nairobi securities 

exchange. 

Multiple linear 

regression model 

Inflatition and lending 

rate had positive 

connection with Stock 

exchange returns. 

Ilahi et al  (2018) The impact of 

macroeconomic factors 

(inflation, currency rate, 

and interest rate) on stock 

market returns in Pakistan 

Multiple Linear 

Regression 

Weak correlation 

between 

macroeconomic 

factors (inflation, 

currency rate, and 

lending rate) and 

stock market returns. 

Ndlovu (2018) The influence of 

macroeconomic factors on 

stock returns on the 

Johannesburg Stock 

Exchange. 

Vector error 

correlation model 

and Co-

integration  

The broad money,  

inflation rate and 

lending rate all had 

positive correlations 

with stock returns, 

while the currency 

rate had a long-term 

negative correlation. 



22 

Innocent et al 

(2018) 

Effects of macroeconomic 

variables on stock market 

performance in Rwanda, 

case study of Rwanda 

Stock Exchange. 

Engel Granger 

Cointegration and 

Value ar Risk 

(VAR) technique 

GDP, inflation, and 

the currency rate all 

had adverse effects on 

stock market 

performance, but the 

lending rate had no 

effect. 

Ahmad et al, 

(2019)  

 

Impact of lending rate and 

foreign rate on stock 

returns 

Multiple 

regression model 

Negative connection 

between stock returns 

and lending rates, 

while currency rate, 

on the other hand, 

showed a positive 

connection. 

Assagaf (2019) The impact of 

macroeconomic variables 

on company stock returns 

in Indonesia. 

Multiple linear 

regression 

The stock market 

returns are influenced 

by the lending rate, 

currency rate, broad 

money, and inflation 

rate. 

Jareño et al, 

(2019) 

An multinational 

examination of 

macroeconomic variables 

and stock markets 

Pearson 

correlation 

coefficient. 

Unemployment and 

GDP exhibited a 

favourable link with 

stock market returns 

in each nation, but 

inflation (CPI) and 

industrial production 

had a lesser 

relationship. 

John, (2019)  

 

The impact of 

macroeconomic variables 

on Nigerian stock market 

performance 

Regression using 

the Ordinary 

Least Square 

(OLS) method. 

Currency rate, 

inflation rate and 

broad money had 

favourable impact on 
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stock market 

performance while 

interest rates have a 

major negative 

impact. 

Josiah, (2019)  

 

Nigeria stock market 

returns and 

macroeconomic variables 

Ordinary Least 

Square (OLS) 

regression. 

Currency rate, GDP, 

and financial 

openness have 

favourable 

relationship with 

index returns. On the 

other hand, inflation 

(CPI) and lending 

rates had a modest 

adverse connection. 

Mawardi et al, 

(2019)  
 

The effect of 

macroeconomic 

conditions on Islamic 

stock prices: Evidence 

from Indonesia 

Linear regression Positive link between 

Indonesian index 

returns, Industrial 

production, and 

inflation rate while 

lending rates had a 

adverse relationship. 

Aremo, (2020) The effects of selected 

macroeconomic variables 

on stock market returns in 

Nigeria. 

The ARDL 

(Autoregressive 

Distributed Lag) 

method 

Inflows of external 

debt and foreign 

direct investment had 

little effect on stock 

market returns, but 

trade transparency 

had a considerable 

beneficial effect over 

time. 

Kalam (2020) The effects of 

macroeconomic variables 

Autoregressive 

Distributed Lag 

Stock market returns 

were influenced by 
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on stock market returns: 

Evidence from Malaysia's 

stock market 

(ARDL) approach the Gross Domestic 

Product, Lending 

Rate, Inflation Rate, 

Currency Rate, and 

Foreign Direct 

Investment. 

Iqmal et al, 

(2020) 

Macroeconomic factors 

and influence on stock 

return that impact the 

corporate values. 

Double linear 

regression 

Inflation and lending 

rates both had an 

adverse and 

substantial impact on 

stock returns, but the 

currency rate had a 

positive and 

considerable impact. 

 

2.5 Research Gap 

Several studies such as Ullah, (2017) Pervaiz, (2018), Aremo, (2020), Baranidharan, 

(2020), Kalam, (2020) were conducted to examine empirical and theoretical evidence 

concerning the link between the macroeconomic factors and stock market returns. In 

the examination of macroeconomic variables, econometric models such as the 

GARCH, EGARCH, and APTs were primarily used. In developing markets, the use 

of error correction model (ECM) was revealed to be modest. Additionally, the 

researchers such as Catlett, (2016), Linck, (2016), Ilahi et al, (2018), Innocent et al, 

(2018), Iqmal et al, (2020) used macroeconomic variables like inflation rate, 

currency rate, borrowing rate, GDP and Foreign Direct Investment to analyse the 

effect of these factors to stock returns but did not address the factor like money 

supply. Therefore, this research addressed this gap by using error correction model 

(ECM) with detailed statistical testing to uncover evidence from statistics on the 

connection between macroeconomic factors and stock market returns in Tanzania 

and added up the macroeconomic variable that is money supply. 

Apart from adopting the statistical methods in measuring the association between 

macroeconomic factor and stock market return, there is still a contradiction in 
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different studies. For example, whereas some research found a strong long-run 

correlation between stock market returns and currency rates, others found that 

fluctuations in stock market prices were caused by currency depreciation. Despite 

these gaps and inconsistency in presenting study results, there are few researches that 

look at the correlation between stock market fluctuations and macroeconomic factors 

in Tanzania's emerging market (Abdalla, 2014). 

This research addressed the gap in the present literature by observing the reaction of 

Tanzania stock market returns to changes in macroeconomic factors such as 

inflation, lending rate, currency rate, and broad money. Although there is evidence of 

early research in advanced economies in connection to macroeconomic fundamentals 

(e.g. Fama, 1970), there is no established evidence that these data significantly imply 

an absolute influence on stock market returns. The situation in underdeveloped 

countries like Tanzania is likewise uncertain. In light of these discrepancies, the 

study examined the effect of macroeconomic factors on Tanzanian stock market 

returns. 
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2.6 Conceptual framework 

The correlation between research variables (independent, intervening and dependent 

variables) is presented in this section. According to Mugenda and Mugenda (2003), 

the frameworks require a working definition of variables and employ a diagram to 

present a vivid and simple explanation of the conceptual framework's movement. 

The conceptual framework described below is drawn from the theoretical and 

empirical review that underpins it, and it depicts the connection between 

macroeconomic factors and stock market returns. In this study, macroeconomic 

factors were classified as independent factors, while stock market returns will be 

treated as dependent factors. 

Independents Variables                                                       Dependent Variable 

 

 

 

 

 

 

 

 

 

 

Figure 2. 1: Conceptual Framework 

Source: Author's creation based on peer-reviewed theoretical and empirical evidence 
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CHAPTER THREE 

RESEARCH METHODOLOGY 

3.0 Introduction 

This chapter describes the approaches and plan that were adopted in this study in 

achieving its objectives. This chapter includes research approach, data collection, and 

data analysis techniques. 

3.1 Research Design 

The term research design refers to a broad framework that describes how the entire 

research effort was supported. Explanatory research design, descriptive research 

design, and experimental research design are the three types of research designs. 

(Jaideep, 2020). This study applied explanatory research design as McNabb, (2020) 

suggested for the studies that seek to find causal relationships between various 

variables that they should adopt the explanatory design. Furthermore, Menike, 

(2013); Abdalla, (2014); Dossa, (2020) used this research design to examine the 

effect of macroeconomic indicators on stock market returns/price. This design has 

four types, which are focus groups, in-depth interview, literature research and case 

study. The study used case study explanatory research design. Case study 

explanatory research design enables researchers to deal with situations that have been 

carefully chosen. Case analysis helps the firm to look at other businesses that have 

dealt with similar issues and learn how to deal with them more effectively. 

Additionally, it allows investigation of the problem in details (Kothari, 2014). The 

research design chosen was used to investigate the correlation between 

macroeconomic variables and stock market return. The adoption of explanatory or 

causal research design identified the nature and extent of the cause and effect 

relationship of the changes in macroeconomic variables on stock market returns. 

3.2 Research Approach 

A research strategy is a technique and plan that includes assumptions and leads to 

full data analysis, gathering, and interpretation process. As a result, it is based on 

addressing the research problem's nature. (Chetty, 2016). The research approach has 

three types namely quantitative, qualitative and mixed approach. This research 

focused on the empirical investigation of the link concerning macroeconomic factors 
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and stock market returns, and utilized a quantitative research approach since it was 

analysed and gather data to numerically answer the study's objectives. 

3.3 Data Collection 

This study used secondary data where quarterly time series data were collected from 

1st Jan 2011 to 1st Jan 2021 with 40 observations. Therefore, because of 11 new 

companies that were listed from 2013 onwards, bringing the total number of current 

listed firms to 28, data from 2011 is valid for consistency and comparative purposes. 

3.4 Data Analysis 

The study used quantitative methods to analyse secondary data. STATA version 15 

software was used to simplify the analysis, which was based on both inferential and 

descriptive statistics. 

3.4.1 Diagnostic Tests 

A diagnostic test includes the Breusch-Godfrey-LM test for determining the presence 

of autocorrelation, the Jarque-Bera test for determining if the data are normally 

distributed or not, and the Breusch-pagan test for determining whether the model 

suffers from heteroscedasticity or not (i.e. homoscedasticity). A diagnostic check was 

performed to determine whether all of the conventional linear assumptions of 

regressions are met.  

3.4.2 Descriptive Statistics 

Descriptive statistics were used to show maximum and minimum value, standard 

deviation and mean in order to explain the nature of time series data containing 

variables such as broad money, inflation rate, lending rate, currency rate, and stock 

market returns. 

3.4.2.1 Unit Root Testing 

Unit root tests whether time series variables are stationary or non-stationary. The 

stochastics process is said to have no unit root/ stationary if mean, covariance, and 

variance are not affected by fluctuation of time. In carrying out unit root test there is 

null hypothesis and alternative hypothesis whereby null hypothesis is defined when 

there is presence of unit root or the variables are stationary while alternative 
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hypothesis is defined when there is non-stationary variables or no unit root (Hill, 

2018).  

The Augmented Dickey-Fuller (ADF) test was used in each series to determine 

whether or not there is a unit root (Phillips, 1998). Moreover, this test have been 

recommended by different researcher like Gujarati, (1995) and Hill, (2018). The 

testing procedure for ADF will apply the following model; 

 

Where,  is constant,  is the coefficient on time tend and ρ is the lag order of the 

autoregressive process. As a result, the focus of the research was on the long- and 

short-term relationships between macroeconomic conditions and stock market 

returns. The Augmented Dickey-Fuller test and the PP test would be used to conduct 

a stationary test. Because the Augmented Dickey-Fuller test requires a big number of 

observations and the PP test only requires a small number of observations. These 

tests are realistic for this study because the number of observations is neither too low 

nor too high, allowing for reliable findings (Gujarati, 1995). 

3.4.2.2 Determination of Optimal Lag Length 

This study used optimal lag length to ensure the accurate specification of co-

integration test and it was essential in proceeding unit root test (Akaike, 1981). The 

study employed vector autoregressive (VAR) in order to select lag length which 

enables lag structure and co-integration rank to be selected in single steps (Bewley, 

Ronald and Yang, Minxian, 2006). AIC (Akaike Information Criterion), FPE (Final 

Prediction Error), SBIC (Schwarz Bayesian Information Criterion) and HQIC 

(Hanna and Quinn Information Criterion) used to determine the optimal lag length 

included in unit root test (Akaike, 1981). 

3.4.2.3 Cointegration Test 

After determining the optimal lag length and carrying out unit root test, co-

integration test was carried out. Co-integration enables an examination of the long-

run relationships in time series data, which makes it to be an important tool (Hill, 

2018). After differencing to get stationarity before regressing, the VAR model can be 

used to obtain stationarity in the case of stationary variables. The limited VAR 
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model, also known as the vector error correction model (VECM), is useful when the 

variables have a long-term connection. In the presence of both nonstationary I (1) 

and stationary I (0) variables. Therefore, (Bollerslev et al, 2010) propose using the 

Autoregressive Distributed Lag (ARDL) method. This study used null hypothesis of 

no co-integration and alternative hypothesis of co-integration. 

3.4.2.4 Error Correction Model 

This study applied the Error Correction Model that is the time series regression 

model that relies on the behavioural theory that two or more time series show a 

relationship that determines both long run and short-run behaviour. If variables (  

and ) are co-integrated, then that will express the relationship between  and  

(Granger, 1988).  Therefore, the ECM specification is: 

 =  

Whereby, 

 = Short-run effect that measured the impact a change in  will have on change on 

 (short-run elasticity). 

Y = speed of adjustment 

β = co- integration vector 

3.4.4 Correlation Analysis 

Correlation analysis is a statistical approach used in research to calculate the link 

between two variables and measure the strengths of the linear relationship between 

them. A high correlation suggests a strong association between the two variables, 

whereas a low correlation indicates a bad relationship (Hill, 2018). This study 

employed correlation analysis to determine if there is multicollinearity problem or 

not. Multicollinearity occurs when independent variables in a regression model are 

correlated (Wichers, 1975). Correlation matrix is one among the diagnosis which 

enable to determine the multicollinearity problem (Gujarati, 1995). 

3.4.5 Granger Causality Test 

The study established a link between macroeconomic factors and stock market 

returns. For this, the study employed a granger causality test that show the cause-

effect relationships between macroeconomic components and stock market returns. 
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Moreover, if a time series is non-stationary that means the study test variables by 

using first or higher differences but if it is stationary the test were performed by 

using the level of two or more variables. 

3.4.6 Measurements of Variables 

Sangmi, (2013) used six variables namely currency rate, broad money, gold price, 

inflation, industrial and lending rate to examine the macroeconomic variables that 

have interaction on the stock market in India. He used BSE 100 as dependent 

variables and secondary monthly data with a period of 5 years. This study argues that 

using the growth variations between the quarterly variables would give accurate and 

precise value as opposed to using raw figures. Therefore, this study employed the 

formulas in Sangmi (2013) study to measure variables in this study, but the study 

used quarterly data. 

Table 3. 1: Measurements of Variables 

Variable 

Type 

Variable Measurements Source References 

Dependent 

Variable 

Stock market 

returns 

Average quarterly 

closing price 

index of t time. 

(Daily price) and 

Average quarterly 

closing price 

index of  

time. (Previous 

price) – Stock 

Market Index 

Dar es 

Salaam stock 

exchange 

market 

Menike,( 2013),  

Ilahi et al  (2018), 

Ahmad Sufian, 

(2017) 

 

Independent 

Variables 

Inflation rate Consumer  

price Index 

 

National  

Bureau of  

Statistics 

Chowdhury, (2017), 

Toniok, (2017), Al-

Abdallah and 

Aljarayesh (2017) 
 

  

 Interest rate Quarterly 

average 

Bank of  

Tanzania  

Kirui, (2014), 

Pratama, (2015), 

Linck and Decourt 
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treasury bill or  

discounting  

rate 

(2016)  

 

 Exchange 

rate 

Quarterly 

average  

effective  

exchange rate 

 

Bank of  

Tanzania  

Catlett, (2016), 

Laichena et al 

(2015) 

 

 Money 

supply 

M2 = M1+  

deposit saving  

+ mutual fund  

Saving 

Bank of  

Tanzania 

Kori, (2018), John, 

(2019), Lee, Soon 

and Thou, (2017) 
 

 

 

3.4.6.1 The Stock Market Index 

This study employed DSE Share Index where data were taken from the daily closing 

price index to calculate the quarterly average price index then the stock market return 

is calculated by the following formula, 

 

Where,  = Average quarterly closing price index of t time.   

 = Average quarterly closing price index of  time (Menike, 2013). 

3.4.6.2 Money Supply 

Quarterly change in average money supply (TZS) was used and the following was 

the formula that was used.  

 

Where  = Average supply of money quarterly   

 = Average supply of money quarterly of time . 



33 

3.4.6.3 Inflation Rate 

The inflation rate in this study was calculated by using the weighted average 

Consumer Price Index. The following is the formula that was used; 

 

Where, 

 = Weighted average quarterly  in time .  

 = Weighted average quarterly  in time t-1 (Chowdhury, 2017). 

3.4.6.4 Exchange Rate 

The average quarterly change in the average foreign rate (USD) was employed in this 

study, and it was determined by using the method below. 

   

Whereby,  

 = Quarterly average exchange rate in time t.  

 = Quarterly average exchange rate in time t-1 (Menike, 2013). 

3.4.6.5 Interest Rate 

This study used quarterly changes in an interest rate and was calculated by using the 

following formula. 

 

Where, 

 = Quarterly average interest rate in time t 

 = Quarterly average interest rate in time t-1 (Kirui, 2014). 
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3.4.7 Model Representation 

The unit of analysis of this study was DSE All-Share Index that was obtained from 

Dar es Salaam Stock of Exchange. While the selected variables of independent 

variables are money, supply, inflation rate, and exchange rate. 

The following regression model was used in this research (Hill, 2018); 

 

Where:  

 - Stock Market Return-percentage change in the DSE All Share Index.  

 - Growth change in US dollar exchange rate.  

 - The monetary base (M2) (the total of checking deposits, cash, and readily 

convertible near money) has changed by a percentage. 

 – Change in the Consumer Price Index (CPI) as a percentage 

 - Interest rate  

 - Constant coefficient of the firms under study  

 - Calculates the regression gradient, which is the amount of change in Y associated 

with a unit change in X or the connection between the independent and dependent 

variables. 

 -Error term   

3.5 Reliability and Validity  

Validity and reliability are critical ideas in research because they are to improve the 

accuracy of research assessment and evaluation. 

3.5.1 Reliability  

The degree to which data gathering methods or analysis techniques yield reliable and 

consistent outcomes is referred to as reliability. If consistent findings have been 
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found in similar but diverse settings, the results of any study are considered 

dependable (Heale and Twycross, 2015). A measure is highly reliable if it gives 

similar results beneath consistent conditions. This study used secondary data 

collected by experts in the Dar es Salaam stock exchange. Furthermore, data 

reliability assured by the use of diagnostic procedures such as the autocorrelation 

test, normality test, and homoscedasticity, which assured data quality. 

3.5.2 Validity  

The extent to which the variables are correctly assessed using precise statistical 

techniques is referred to as data validity (Kothari, 2014). In a quantitative study, it is 

the degree to which the obtained findings represent the variables that were meant to 

be measured (Jarque and Bera, 1980). Statistical validity was assured in this work by 

having the appropriate procedures in the analysis of time series data and arriving at 

the right analytical models. As a result, the data set's derived conclusions are correct 

and justified. This study was ensured by two tests that were the Jarque-Bera test and 

Breusch-pagan test. Perform the Jarque-Bera test were to determine whether or not 

the data are normally distributed. The following is the formula that was applied, 

 

Whereby, 

  = the total number of observations 

 = skewness of the samples 

 = kurtosis sample (Jarque and Bera, 1980). 

In a linear regression, the Breusch-Pagan test was performed to see if the variance of 

errors from regression was affected by the values of the independent indicators. The 

following regression model was used if heteroscedasticity is determined: 

 (Breusch and Pagan, 1979). 
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3.6 Research Ethics Considerations 

The researcher followed all of the research methods and procedures in accordance 

with the research's ethical and conduct guidelines. The sources of the data obtained 

in this study guaranteed security and confidentiality by complying with the code of 

ethics (Kothari, 2004). The information obtained from the Dar Es Salaam Stock 

Exchange was only used for research purposes and had no additional implications. 

When the data were collected, the researcher additionally obtained an ethical 

clearance form and a research permission from the University of Dodoma. 

Additionally, the Dar Es Salaam Stock Exchange allowed the researcher access to 

collect data with the use of secondary data. Finally, all sources from which the data 

for this research were gathered were recognized and credited and plagiarism were 

closely monitored. 
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CHAPTER FOUR 

RESULTS AND DISCUSSION 

4.0 Introduction 

This chapter presents the study findings and discussion of the four research 

objectives which were: to examine the effect of money supply on stock market 

returns in DSE, to determine the effect of inflation rate on stock market returns in 

DSE, to establish the effect of exchange rate on stock market returns and; to 

determine the effect of interest rate on stock market returns in DSE. These findings 

are presented in a systematic order, with preliminary results covering all objectives 

and main outcomes on all objectives. 

4.1 Descriptive Analysis 

The emphasis of this section is to describe the effect of macroeconomic components 

on stock market returns evidence from the Dar Es Salaam Stock Exchange. This part 

is important in analysing time series data that intend to describe in details the nature 

of data set. Table 4.1 shows the essential characteristics of data variables obtained in 

research by indicating the mean, standard deviation, minimum, maximum, skewness 

and kurtosis (Hill, 2018). Natural logarithm transformation was used to reduce high 

variation of data (Hill, 2018). 

Table 4. 1: The Statistical Summary of the Study Variables 

Variables Obs Mean 

Std_De

v Min Max Skew Kurt  

Money supply 40 1.37E+07 4170000 6840000 2.06E+07 -0.018 1.751 

Exchange rate 40 1888.599 358.023 1326.623 2463.844 0.112 1.402 

Interest rate 40 7.581 1.003 5.463 9.923 0.046 2.55 

Inflation rate 40 7.707 4.607 3.033 19.367 1.219 3.355 

Stock market return 40 2254.847 341.98 1511.386 2746.667 -0.701 2.671 

Ln(Money supply) 40 16.383 0.327 15.738 16.843 -0.385 1.934 

Ln(exchange rate) 40 7.526 0.191 7.19 7.809 -0.006 1.444 

Ln(interest rate) 40 2.017 0.134 1.698 2.295 -0.258 2.604 

Ln(Inflation rate) 40 1.894 0.532 1.11 2.964 0.541 2.242 

Ln(Stock market 

return) 40 7.708 0.164 7.321 7.918 -0.98 3.095 

Source: Stata Output (2021) 
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From the above Table 4.1 Log (Money supply) has minimum value of 15.738 and 

maximum value of 16.843, which shows less variation compared to the actual value 

of 20600000 for maximum and 6840000 for minimum value. The maximum value 

and minimum value for Log (Inflation rate) are 2.964 and 1.11 respectively. Log 

(Exchange rate) has maximum value of 7.809 and minimum value of 7.19, while Log 

(Interest rate) has maximum value of 2.295 and minimum value of 1.698. 

Additionally, the maximum and minimum values for Log (Stock market returns) are 

7.918 and 7.321 respectively. Therefore, from these results of both non-transformed 

data and transformed data, it is indicated that there is no much variation in the values 

of Log (Stock market returns), Log (Money supply), Log (Inflation rate), Log 

(Exchange rate) and Log (Interest rate) over the years. 

Skewness, in general, evaluates the symmetry of the distribution and clarifies 

whether the mean is at the centre of the distribution, with a skewness value of zero 

indicating that the distribution is estimated normal. As a result, a negative number 

indicates a leftward skew (the left tail is longer than the right tail) whereas a positive 

value indicates a rightward skew, (right tail is longer than left tail). The descriptive 

statistics in Table 4.1 reveal that all of the variables were asymmetrical. The 

skewness of Log (Money supply), Log (exchange rate), Log (interest rate), and Log 

(Stock market return) in this study have a negative numerical  value   of 0.385, 0.006, 

and 0.258, respectively, indicating that the left tail is primarily extreme, whereas Log 

(Inflation rate) is positive of 0.541, indicating that the right tails are extreme. 

In this study, statistical analysis was used to determine the characteristics of the 

variability and location of the various secondary data sources, as well as the level to 

which the data peaked. Kurtosis was used as a statistical tool to determine how 

peaked or flat the data were in relation to the distribution's normalcy. A normal 

distribution has a value of three. A kurtosis of more than three indicates a strong 

peak with heavy tails closer to the mean (leptokurtic). A kurtosis of three is the 

inverse of a flat top (platykurtic). In Table 4.1, the kurtosis of both Log (Money 

supply), Log (exchange rate), Log (interest rate), and Log (Inflation rate) indicates 

platykurtic, with kurtosis less than three , whereas Log (Stock market return) 

indicates leptokurtic, with kurtosis greater than three , implying that they have thin 

tails than the normal distribution. 
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Therefore, the values were not normally distributed between their variance and mean, 

according to the descriptive statistics in Table 4.1. The aggregate stock price on the 

DSE, as well as the macroeconomic indicators of the currency rate, lending rate, 

inflation rate and broad money, were all very sensitive to periodic fluctuations and 

speculation, according to this. As a result, individual investors might receive a 

significantly higher normal rate of return from the DSE, demonstrating the DSE's 

efficiency.  

4.2 Unit Root Test 

Plotting of time series data 
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Figure 4. 1: Time series plot for Ln (money supply), Ln (interest rate), Ln 

(exchange rate), Ln (inflation rate) and Ln (stock market return) 

at Dar es Salaam Stock Market 

The purpose of this section is to describe the nature of time series data, which would 

enable to identify if data are stationary or non-stationary, and enable to see the 

components like trend pattern, cyclical pattern, seasonal pattern and irregular pattern. 

The time series plots for money supply, interest rate, exchange rate, inflation rate and 

stock market return at Dar es Salaam stock market from 2011 to 2021 are displayed 
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in figure 4.1. From the time series plots for interest rate, inflation and stock market 

results at Dar es Salaam stock market show some patterns such a trends pattern, 

seasonal pattern, cyclical pattern and irregular component by visual inspection. All of 

these components were recognized while money supply and exchange rate show only 

trend component and cyclical pattern. Since all the macroeconomic variables 

increase with increase in time similarly stock market returns also increase with 

increase in time this depicts that the presence of nonstationary (non-constant mean 

and variance over the time). Consequently, transformation must be employed to 

make stock market returns and macroeconomic variables stationary. 

4.2.1 Smoothing of Data Variables 

Data smoothing is the process of removing noise (irregular roughness) from a data 

set using an algorithm. This permits significant patterns to show out more clearly. 

Data smoothing may be used in economic research and to assist forecast patterns, 

such as those observed in stock prices. The goal of data smoothing is to eliminate 

one-time outliers and adjust for seasonality. 
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Figure 4. 2: Time Series for Smoothed Data 
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After transforming the original data of broad money, inflation rate, foreign rate, 

borrowing rate, and stock market returns, we produced new time series variables that 

were stationary in both variance and mean. Because there is movement around the 

mean, the differenced time series or smoothed data in figure 4.2 seem to be 

stationary in variance and mean. Figure 4.2 also shows a consistent variance and 

mean. However, the stationarity of a time series is validated by a formal test, 

generally a unit root test such as the Augmented Dickey-Fuller (ADF) and Pillips – 

Perron (P-P) tests. 

4.3 Stationarity Test 

The unit root test is a crucial concept in time series analysis since it provides helpful 

analytical tools and statistical tests for models that employ it. The statistical 

characteristics of time series do not vary throughout time, which is referred to as 

stationarity (Levin and Lin 2002). The mean, variance, and autocorrelation structure 

of a stationary process do not change over time since difference data contain one less 

point than the original data. The stationary test is used after determining the optimal 

amount of lags for each variable. Some variables were added with logarithm before 

statistical analysis to stabilize their mean and variance (Mukherjee et al 1998). 

In order to do a pre-test to validate that there is a stationary co-integration connection 

among variables, the study assumed nonstationary macroeconomic data. Before 

proceeding with the other estimations, the unit root test was used to investigate the 

time series features of the variables and to test for the presence of a stochastic trend 

in the modified regression model. A unit root test, which is the same as testing the 

null hypothesis, can be used to establish this. Ndlovu's (2018) research expositions, 

which employed the ADF and PP tests to unit-root test, served as the foundation for 

this method. The ADF and PP tests were performed in accordance with these 

arguments, as indicated in Table 4.2. 

Nonstationary behaviour in the standard deviation, mean, and other statistical 

findings has been documented in inflation rates, lending rates, and stock indices, to 

name a few. Despite the fact that the unit root testing has been condemned as 

unneeded and difficult since it does not employ prior information about the time 
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series' development state (Nymong and Misati, 2010), it aids in the discovery of 

variances among time series data and the maintenance of stationarity. 

In this study, statistical tests were combined with economic theories to answer the 

research question of whether macroeconomic factor had a substantial impact on 

Tanzanian stock market results. On the assumption that the joint distribution is not 

time relevant, the time series data is described as highly stable. The statistical 

conclusions drawn from this example's data were not time sensitive, and the 

correlations were not expected to vary over time. Because the specified 

macroeconomic factors are subject to change over time, the likely impact of the link 

between the provided macroeconomic variables and the DSE All Share Index over 

the research time dimensions must be assessed. The unit root test was employed to 

establish stationarity in order to solve this problem. 

The ADF and PP tests findings in Table 4.2 reveal that not all variables were 

stationary at their levels, as shown by their test statistics being larger than their 

respective critical values at 1% levels of significance. Nonetheless, after acquiring 

their first differences, all variables became stable, as evidenced by test statistics that 

were smaller than their respective critical values at 1% levels of significance. As a 

result, at 0.01 levels of significance, the null hypothesis of non-constant of variance 

and mean over time (i.e. unit root or non-stationary) was rejected, indicating that all 

variables were integrated of order one 1(1). 
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Table 4. 2: Unit Root Test 

ADF Test 

Variable Level First difference 

order of 

integration 

 

Test 

statistics 

Critica

l value 

Test 

statistics 

Critical 

value 

 Ln(Money supply) 
-2.951 -3.682 -4.863** -3.668 I(1) 

Ln(Exchange rate) 
-0.365 -3.668 -4.419** -3.682 I(1) 

Ln(Interest rate) 
-1.856 -3.662 -5.364 ** -3.668 I(1) 

Ln(Inflation rate) 
-1.675 -3.662 -4.029** -3.668 I(1) 

Ln(Stock market 

return) -2.731 -3.668 -3.317** -2.969 I(1) 

The PP Test 

Variable Level First difference 

order of 

integration 

 

Test 

statistics 

Critica

l value 

Test 

statistics 

Critical 

value 

 Ln(Money supply) 
-3.345 -3.655 -5.881** -3.662 I(1) 

Ln(Exchange rate) 
-0.967 -3.655 -7.060 ** -3.668 I(1) 

Ln(Interest rate) 
-2.200 -3.655 -6.915** -3.662 I(1) 

Ln(Inflation rate) 
-1.704 -3.655 -5.121** -3.662 I(1) 

Ln(Stock market 

return) -2.480 -3.655 -4.190** -3.662 I(1) 

Source: Stata Output (2021) 
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4.4 Lag Length Selection 

Preceding the unit root test was essential to determine the lag selection criterion. This 

study employed the vector autoregressive (VAR) order for the selection of the lag 

length. AIC (Akaike Information Criterion), FPE (Final Prediction Error), SBIC 

(Schwarz Bayesian Information Criterion) and HQIC (Hannan and Quinn 

Information Criterion) to determine the optimal lag length included in the unit root 

test. SBIC, on the other hand, was used as the most appropriate lag selection factor in 

this study. With respect to each criterion, the optimal lag is the lowest value (Akaike, 

1981). HQIC and SBIC, according to Amemiya (1985), are potentially more accurate 

than FPE and AIC. 

The lag length was chosen using the vector autoregressive (VAR) order in this 

investigation. The model was chosen with the lowest SBIC value because the lower 

the SBIC value, the better the model. The optimal amount of delays for money 

supply is lag 4, exchange rate lag 2, interest rate lag 1, inflation rate lag 2, and stock 

market return lag 2, as shown in Table 4.3. 
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Table 4. 3: Lag Length Selection 

Variable Lag FPE AIC HQIC SBIC 

Money supply 

     

 

0 0.079309 0.303458 0.31881 0.347444 

 

1 0.000358 -5.09672 -5.06602 -5.00875 

 

2 0.000368 -5.06972 -5.02366 -4.93776 

 

3 0.000351 -5.11777 -5.05636 -4.94183 

 

4 .000296* -5.28831* -5.21155* -5.06837* 

Exchange rate 

     

 

0 0.03129 -0.62658 -0.61123 -0.5826 

 

1 0.000572 -4.62822 -4.59751 -4.54025 

 

2 .000423* -4.92966* -4.8836* -4.7977* 

 

3 0.000436 -4.90074 -4.83933 -4.7248 

 

4 0.000461 -4.84663 -4.76986 -4.62669 

Interest rate 

     

 

0 0.016548 -1.26364 -1.24829 -1.21966 

 

1 .006748* -2.16071* -2.13* -2.07274* 

 

2 0.007124 -2.10675 -2.06069 -1.97479 

 

3 0.007459 -2.06142 -2.00001 -1.88547 

 

4 0.007854 -2.0107 -1.93394 -1.79077 

Inflation rate 

     

 

0 0.278568 1.55977 1.57512 1.60376 

 

1 0.031208 -0.62933 -.598624* -.541355* 

 

2 .031113* -.632634* -0.58658 -0.50067 

 

3 0.032886 -0.57774 -0.51633 -0.4018 

 

4 0.032258 -0.59791 -0.52115 -0.37798 

Stock market return 

    

 

0 0.014009 -1.43022 -1.41487 -1.38623 

 

1 0.002821 -3.03305 -3.00234 -2.94507 

 

2 .002667* -3.08923* -3.04318* -2.95727* 

 

3 0.00282 -3.034 -2.97259 -2.85805 

  4 0.002919 -3.0004 -2.92364 -2.78047 

Source: Stata Output (2021) 
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4.5 Co-integration Analysis 

The Akaike Information Criteria (AIC), Hannan - Quin Information Criteria (HQIC), 

Schwarz Bayesian Information Criteria (SBIC) and Final Prediction Error (FPE) 

were used to determine the best lag order because the co-integration test is extremely 

sensitive to the lag length. Table 4.4 shows that SBIC picks one lag, whereas FPE, 

AIC, and HQIC select three. Three lags were used to ensure the validity of the 

results, as employing too few lags leaves the models possibly wrongly specified thus 

resulting in serial autocorrelation in the residuals (Akaike, 1981). 

The ADF and PP tests revealed that all five variables, the broad money, the inflation 

rate, the currency rate, the lending rate, and the stock market returns, are integrated 

in order 1(1), indicating that they are non-stationary at the level but become 

stationary when transformed to first differenced. After determining the lag order and 

confirming that all variables are stationary, the Johansen test was used to determine 

whether these factors were related in the long-run. The co-integration test findings in 

Table 4.5 reveal that the trace and max tests rejected the null hypothesis of no co-

integration (r = 0) in favour of the alternative, indicating a long run relationship, as 

evidenced by test statistics greater than critical values at 5% significance levels. 

Furthermore, the Johansen test indicates that each model has several co-integrating 

vectors (relationships). While trace statistics imply that in 3 (a) and 3(b), there are at 

most four r ≤ 4 and three r ≤ 3 vectors, respectively. In 3 (a) and 3(b), the maximum 

statistics imply that there are at most three r ≤ 3 co-integrating vectors and at most 

two r ≤ 2 vectors. Because the  trace is stronger than max, the result is that in models 

3(a) and 3(b), there are at most four and three co-integrating vectors, respectively. 
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Table 4. 4: Lag Length Selection 

Lag FPE AIC HQIC SBIC 

0 1.50E-09 -6.1449 -6.0682 -5.925 

1 2.00E-14 -17.375 -16.915 -16.0557* 

2 1.40E-14 -17.787 -16.943 -15.368 

3 1.2e-14* -18.237* -17.0088* -14.718 

4 2.30E-14 -18.063 -16.451 -13.445 

Source: Stata Output, (2021) 

Table 4. 5: Johnsen Co-integration Results 

Null 

Hypotheses 

Trace 

Statistics 

Critical 

Value 

Max-Eigen 

Statistics 

Critical 

Value 

r  0 97.0819 68.52 34.8645 33.46 

r  1 62.2174 47.21 27.3704 27.07 

r  2 34.847 29.68 17.2572 20.97 

r  3 17.5898 15.41 15.0976 14.07 

r  4 2.4923* 3.76 2.4923 3.76 

Source: Stata Output, (2021) 

4.6 Error Correction Model (ECM) 

When determining the effect of macroeconomic variables on stock market returns of 

Dar Es Salaam Stock Exchange, the Error Correction Model (ECM) was used in this 

study. The Error Correction Model is one of a collection of multiple time series 

models called cointegration that are commonly used for data with a long-run 

comparable stochastic trend. ECMs are a theoretically based approach for assessing 

the short and long-term effects of one time series on another. The term "error-

correction" relates to how a unit's short-run dynamics are affected by an error, or 

divergence from a long-run equilibrium. As a result, ECMs can estimate how long it 

will take a dependent variable to re-establish equilibrium after other variables have 

changed. (Granger, 1988). The Error Correction Model is used because it is a more 

theoretically correct technique that is suited for both long-term and short-term 

estimations of the effect of one time series on another (Gujarati, 2004). As a result, it 
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was found to be in line with the study's framework and objectives. The error 

correction model is the most common method for modelling time series equations, 

and it helps in dealing with non-stationary time series by separating long and short 

run predictions (Green, 2003). Because the results revealed the presence of a co-

integrated relationship between the broad money, inflation rate, currency rate, 

lending rate and stock market returns, throughout the course of this study, an error 

correction model was used in the analysis of both objectives (Green, 2003). 
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Table 4. 6: Error Correction Model (ECM) 

Sample: 2011q4 - 2021q1 

    

Number of obs =37 

      

R-squared = 0.2841 

      

Adj R-squared= 0.1687 

Log likelihood = 60.51628 

    

Root MSE=0.0515 

  D. Ln(Stock market return) Coef. Std. Err. T P>t [95% Conf. Interval] 

ADJ 

       

 

Ln(Stock market return) 

      

 

L1. -0.13428 0.019015 -7.06 0.000 -0.377013 0.1084509 

LR 

       

 

Ln(Money supply) 0.253209 0.007946 31.9 0.000 -1.986067 2.492486 

 

Ln(Exchange rate) -0.34592 0.116968 -2.96 0.014 -3.23585 2.544002 

 

Ln(Interest rate) 
0.282443 0.049654 5.69 0.004 -1.450439 2.015324 

 

Ln(Inflation rate) 
0.261094 0.040756 6.41 0.002 -0.2299317 0.7521196 

SR 

         _cons 0.69808 0.050194 13.9 0.000 -1.443805 2.839965 

Source: Stata Output, (2021) 
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ADJ 

The results presented in Table 4.6 results reveal that the parameter of error correction 

term (ADJ= -0.13428) is negative and statistically significant because the P-value is 

less than 0.05. This means that the system is correcting the preceding period's 

disequilibrium at a rate of 13.428 percent. 

Long run model (LR) and Short run model (SR) 

The long run and short run are statistically significant when the P-value is less than 

0.05, but they are statistically insignificant when the P-value is greater than 0.05. 

4.6.1 The Effect of Money Supply on Stock Market Returns in DSE 

The study's goal was to investigate the long run and short-run effects of money 

supply on stock market returns. The results in Table 4.6 show that money supply has 

a long-term relationship because the p-value (0.000) is less than 0.05, implying that 

money supply has a statistically significant influence on stock market return, while 

the regression coefficient was 0.253209, implying that for each percent increase in 

money supply, the stock market return increases by 0.253209 percent on average. 

This makes stocks more appealing, and as a result, investors are more likely to invest 

in equities. As a result, in the long run, the money supply has a considerable 

beneficial effect on stock market gains. Furthermore, the findings show that there is a 

statistically significant association between money supply and stock market 

performance in the short run. These findings are reinforced by Ndlovu (2018), who 

demonstrated that while the broad money, lending rate, and inflation rate all have a 

positive connection with stock returns in the long run, the currency rate has a 

negative impact. Menike (2013) also claimed that the outcomes of wide money had a 

significant adverse impact on stock market returns, which justified the presence of 

the long-term relationship. This implied that rises in broad money (M2) caused 

aggregate stock values to fall over time. 

4.6.2 The Effect of Inflation Rate on Stock Market Returns in DSE 

The study sought to ascertain the effect of the inflation rate on stock market returns 

by studying the short and long run relationships. Table 4.6 shows that there is a 

statistically significant (p-value = 0.002) effect on stock market returns, implying a 

long-run relationship. The regression coefficient was 0.261094. This means that, on 
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average, for every percent increase in the inflation rate, stock market gains increase 

by 0.261094 percent. Because it has a positive coefficient, the inflation rate has a 

considerable positive link with stock market returns in the short run in this objective. 

According to the data, the inflation rate has a favourable effect on stock market 

returns. According to the Fisher effect theory, the nominal stock return and the 

inflation rate move in the same direction (Sangmi, 2013). According to Kalam 

(2020), GDP, lending rate, inflation rate, currency rate, and foreign direct investment 

all have a major impact on stock market results. Furthermore, Laichena et al. (2015) 

discovered that GDP and the inflation rate have a positive link with the stock market, 

whereas the currency rate has an adverse correlation. 

4.6.3 The Effect of Exchange Rate on Stock Market Returns in DSE 

The study intended to establish the effect of exchange rate on stock market returns by 

investigating long run and short run relationship. These findings were intended to 

enable the researcher understand the direction of exchange rate towards stock market 

returns. This means that it may have positive or negative directions. In Table 4.6, 

long run of exchange rate was statistically significant (p-value = 0.014) influence on 

stock market return and the regression coefficient was -0.34592.This implies that 

under ceteris paribus for each percent increase in exchange rate, on average, the 

stock market return decreases by 0.34592 percent. In the short run relationship, there 

is significant positive relationship between exchange rate and stock market returns. 

The effect of exchange rate on stock market returns has significant negative 

direction. These findings are  supported by Menike (2013) who found that foreign 

rate changes had a significant adverse effect on stock market returns in Ghana that as 

a the devaluation of the Ghanaian currency, stock market returns would rise. 

Additionally, the macroeconomic variables GDP, inflation, and the currency rate all 

had an adverse impact on stock market performance, whereas the lending rate had a 

negatively insignificant correlation. This was justified by Innocent et al, (2018). 

Cankal, (2015) and John, (2019) found the same results that the broad money has a 

major positive impact, whereas the borrowing rate has a significant adverse impact. 

The currency rate had a favourable but not statistically significant impact, and the 

inflation rate had a favourable but not statistically significant impact. 
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4.6.4 The Effect of Interest Rate on Stock Market Returns in DSE 

The study intended to determine the effect of interest rate on stock market returns by 

investigating long run and short run relationship. Table 4.6 demonstrates that there is 

a long-term relationship since the interest rate p-value is 0.004, which is less than 

0.05. The regression coefficient was 0.282443. This implies that under ceteris 

paribus for each percent increase in interest rate, on average, the stock market return 

increases by 0.282443 percent. In addition, there is statistical significance between 

interest rate and stock market returns in short run relationship. According to the 

findings, an increase in Tanzania's government 91-Day Treasury (T)-Bill rates led to 

the rise of aggregate stock values. Linck (2016) supports these findings by showing 

that lending rates and GDP have an impact on stock returns, but inflation and future 

market expectations have a minimal impact. 

4.7 Correlation of Macroeconomic Variables and Stock Market Return 

The study looked at how the broad money, inflation rate, currency rate, and lending 

rate were affecting stock market returns. Correlation analysis was used in this study 

to assess the variables' multicollinearity. Correlation analysis is a statistical technique 

used to determine the strengths of association between two quantitative variables. A 

high correlation suggests that two or more variables are significantly associated, 

whereas a low correlation shows that the variables are barely related. The rule of 

correlation matrix is that a range of -0.95 and +0.95 is accepted; therefore, the 

correlation in this study was conducted in order to analyse if data were affected by 

multicollinearity. Multicollinearity happens when independent variables are very 

high in excess of 0.95. The following is how the personal collection was used to 

analyse the correlations between study factors: 
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Table 4. 7: Correlation between Macroeconomic Variables and Stock Market 

Return  

Variables (1) (2) (3) (4) (5) 

(1) Ln(Stock market 

returns) 

1.000     

      

(2) Ln(Exchange rate) 0.914 1.000    

 (0.000)     

(3) Ln(Interest rate) -0.499 -0.402 1.000   

 (0.001) (0.010)    

(4) Ln(Inflation rate) -0.830 -0.776 0.425 1.000  

 (0.000) (0.000) (0.006)   

(5) Ln(Money supply) 0.546 0.368 -0.607 -0.307 1.000 

 (0.000) (0.020) (0.000) (0.054)  

 

Table 4.7 shows that the correlation matrix table for Spearman correlation was 

employed to determine the strengths of correlation between macroeconomic 

variables and stock market returns. Moreover, this test can serve as the way to 

determine if the multicollinearity problem is present or not. The findings in Table 4.7 

show that all the correlation coefficient among the macroeconomic variables did not 

exceed 0.95. This implies there is no multicollinearity problem for a model which 

includes all the macroeconomic variables together as the independent variable that 

affects the stock market return. 

4.8 Causal Relationship between Macroeconomic Variables and Stock Market 

Return 

While correlation is used to examine the link between variables, it does not imply 

causality (Granger, 1988). Variable  is said to granger cause  if  can be 

predicted with higher accuracy using previous values of the  variable rather than 

using past values of the  variable. If  and  are stationary tie series with zero 

means, the model can often predict how two variables (X and Y) cause each other. 

The basic causal model is as follows: 
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If  is statistically significant, it may be concluded that Y granger causes X, but if 1 

is statistically significant, it can be said that X granger causes Y. In this study, the 

causality link was determined using Wald granger causality in this investigation. The 

study employed this statistical hypothesis test in order to predict or forecast the 

cause-effect of macroeconomic variable on stock market returns. 
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Table 4. 8: Granger Causality Wald Tests 

Equation Excluded chi2 Df Prob > chi2 

     Stock market return Money supply 8.4183 2 0.015 

Stock market return Exchange rate 1.5757 2 0.455 

Stock market return Interest rate 0.0233 2 0.988 

Stock market return Inflation rate 3.2285 2 0.199 

Stock market return ALL 11.747 8 0.163 

     Money supply Stock market return 7.5117 2 0.023 

Money supply Exchange rate 6.111 2 0.047 

Money supply Interest rate 4.7593 2 0.093 

Money supply Inflation rate 2.8273 2 0.243 

Money supply ALL 17.344 8 0.027 

     Exchange rate Stock market return 24.18 2 0 

Exchange rate Money supply 9.7262 2 0.008 

Exchange rate Interest rate 22.35 2 0 

Exchange rate Inflation rate 3.3072 2 0.191 

Exchange rate ALL 61.358 8 0 

     Interest rate Stock market return 19.156 2 0 

Interest rate Money supply 4.8665 2 0.088 

Interest rate Exchange rate 8.6553 2 0.013 

Interest rate Inflation rate 2.0454 2 0.36 

Interest rate ALL 38.015 8 0 

     Inflation rate Stock market return 1.8471 2 0.397 

Inflation rate Money supply 11.537 2 0.003 

Inflation rate Exchange rate 4.5306 2 0.104 

Inflation rate Interest rate 2.72 2 0.257 

Inflation rate ALL 21.978 8 0.005 

Source: Stata Output, (2021) 
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According to the granger causality test, we reject the null hypothesis that 

macroeconomic indicators have no effect on stock market returns fluctuation when 

the p-value is less than 0.05 and accept the alternative hypothesis when the p-value is 

greater than 0.05. Table 4.8 results indicate that, the null hypothesis that money 

supply does not affect stock market returns is rejected since p-value (0.015) is less 

than 0.05. There is one-way direction of causality from stock market return since p-

value is less than 0.05. This implies that stock market returns affect money supply. 

Stock market returns affect exchange rate and Inflation rate since their p-value (0.455 

and 0.199) respectively were less than 0.05, hence we reject the null hypothesis. 

Interest rate has p-value (0.988) which is greater than 0.05. This implies that, we 

accept that the alternative hypothesis of inflation rate affects stock market returns. 

Therefore, the findings depict that the stock market return affects currency rate, 

broad money and Inflation rate except the borrowing rate. 

4.9 Diagnostics Test 

The diagnostic tests were carried out to see if the test results obtained from the model 

or the findings were accurate. The first step in analysing is to estimate the model's 

results, which is done by running an autoregressive distributed lag model, vector 

autoregressive model, or error correction model. Then, using various tests such as 

autocorrelation, normality, and heteroskedasticity, determine whether the models are 

valid and can be used to make predictions. 

4.9.1 Autocorrelation 

Autocorrelation is the correlation between values of a variable and lagged values of 

the same variables particularly when error terms are related to each other. It is a 

situation in which time series data are influenced by their historical values (Pesaran, 

2015). The problem it creates is  by making the model apear  suitable  but  which 

would lead to invalid result. This study adopted Breusch-GodfreyLM test for 

autocorrelation  

Table 4. 9: Breusch-Godfrey LM Test for Autocorrelation 

lags(p) chi2 Df Prob > chi2 

1 1.853 1 0.1735 
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The Breusch-Godfrey LM test for autocorrelation is shown in Table 4.9 to detect 

whether or not autocorrelation exists. Table 4.9 shows that the Breusch-Godfrey LM 

test for autocorrelation statistic is greater than the 0.05 critical limit. This established 

that there is no autocorrelation, thus allowing the null hypothesis to be accepted 

while rejecting the alternative hypothesis. This means that there is no relationship 

between the error terms and the residual values. 

4.9.2 Normality Test 

When determining if a data set resembles the normal distribution, a normality test is 

used (Jarque-Bera, 1987). While the normality assumption indicates that the model's 

disturbances or error terms are regularly distributed, it is critical that the influence of 

these missing variables be kept to a minimum and at best randomly (Jarque-Bera, 

1987). If the assumption is incorrect, the findings will be wrong, and the 

interpretation will be incorrect. The test is meant to discover evidence that the 

distribution deviates from a normal curve. The Jarque-bera test is commonly used to 

determine whether or not something is normal. 

Table 4. 10: Jarque bera test 

Model Chi2 Prob>Chi2 

Model one 3.659 0.1605 

 

The Jarque-Bera test statistic is shown in Table 4.10 to assess if the residuals that 

reflect the characteristics of a normal distribution. As indicated in Table 4.10, the 

Jarque-Bera test statistic's p-value is larger than the 0.05 critical limit. The residuals 

are not regularly distributed, as seen by this. This means that the residual value 

permits acceptance of the null hypothesis while rejecting the alternative hypothesis. 

4.9.3 Heteroscedasticity Test 

Homoskedasticity means equal spread and heteroskedasticity means unequal spread, 

normally the spread of variance (Wooldridge, 2013) Heteroscedasticity refers to the 

error variance or scattering dependence within a sample with at least one 

independent variable. Heteroscedasticity is a problem because regression assumes 

that all residuals are drawn from a population that has a constant variance 
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(Wooldridge, 2013). To satisfy the regression assumptions and to provide reliable 

results, the residual should have a constant variance. 

Table 4. 11: Test for Heteroscedasticity 

Test for Heteroscedasticity  

Source chi2 df P 

Heteroscedasticity 29.32 20 0.0816 

Skewness 13.85 5 0.0166 

Kurtosis 0.24 1 0.6274 

Total 43.4 26 0.0175 

 

Table 4.11 shows that the results of Breusch pagan test of heteroscedasticity was 

performed to determine whether the or not the residuals have homoscedasticity or 

not. The findings in Table 4.11 show that the P-value for the heteroscedasticity test is 

greater than 0.05 critical value. This led to the acceptance of null hypothesis that the 

model is free from heteroscedasticity problem and rejecting the alternative 

hypothesis that the heteroscedasticity problem is presented in the model. This implies 

that the error terms are purely random and the assumption of no heteroscedasticity 

holds. 

4.10 Model Stability Test 

The model assumption are tested after identifying the exact model used in the study 

to clearly indicate its reliability. In addition, a stability test was conducted to 

determine the constancy of the coefficients in the model. Cummulative sum 

(CUSUM) and Cummulative sum squares (CUSUMSQ) were used to check if the 

model stayed within the boundaries of 5% level of signififance.  

4.10.1 Cusum Chart  

This method is mostly employed in quality control and in assessing the model 

stability or in other words the quality of the model by assessing whether all the 

residuals’ values in the model are within the lower and upper boundary. Figure 4.2 

shows the findings of the cusum chart. 
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Figure 4. 3: CUSUM Chart test of model stability 

Figure 4.3 shows the cusum chart that was performed to determine whether the 

model was stable or not. Figure 4.3 shows that the model is stable because all the 

residuals’ values are lying between the lower and upper boundary limit. 
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CHAPTER FIVE 

SUMMARY, CONLUSION AND RECOMMENDATIONS 

5.0 Introduction 

This chapter gives the summary of the study findings per objective discussed, 

conclusion, and recommendations of the study. 

5.1 Summary of the Results 

The goal of this study was to determine the impact of macroeconomic factors 

(inflation rate, exchange rate, interest rate, and money supply) on stock market 

return, which was the dependent variable. The research based on using two theories: 

arbitrage pricing theory and efficient market hypothesis. Explanatory research was 

employed as the study design, which used a quantitative research technique. 

Secondary data were used to span a ten-year period from 2011 to 2021. The collected 

data were analysed using correlation, co-integration, granger, and error correction 

models. The following is a list of the study's findings organized by goal: 

5.1.1 The Effect of Money Supply on Stock Market Return in DSE 

After rejecting the null hypothesis of no co-integration, the findings revealed that 

there is a long-run correlation between money supply and stock market return. 

Furthermore, the regression results demonstrated a statistically significant 

relationship between broad money and stock market returns, thus demonstrating that 

money supply has a considerable beneficial impact on stock market returns. The 

analysis showed a one-way causation between stock market returns and broad 

money. 

5.1.2 The Effect of Inflation Rate on Stock Market Return in DSE 

In the study, inflation and stock market returns were found to be co-integrated. 

However, the inflation rate had a statistically significant influence on stock market 

returns in both the long and short term time. Furthermore, it was established that 

there is a link between stock market returns and inflation. 

5.1.3 The Effect of Exchange Rate on Stock Market Return in DSE 

The analysis found a long-run link since the P value was less than 0.05, but the 

coefficient was negative; implying that the influence of exchange rate on stock 
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market returns was considerably negative. The Granger causality test revealed that 

stock market returns and currency rate had a causal relationship. Furthermore, 

exchange rate and stock market returns were co-integrated. 

5.1.4 The Effect of Interest Rate on Stock Market Return in DSE 

Because the P-value was less than 5%, the study found that interest rates had a 

significant positive influence on the stock market. This indicates that, in the long run, 

for each percentage rise in interest, the stock market return increases by 0.261094 

percent on average. Since the p-value is less than 0.05, the granger causality test 

demonstrates that there is causation from stock market returns to interest rate. 

5.2 Conclusion 

Money supply 

According to the findings, there is a strong positive influence of money supply on 

stock market returns in the DSE. As a result, when it comes to monetary policy, the 

government should remember that an increase in the money supply has a favourable 

impact on the stock market.  

Inflation rate 

The study's findings show that inflation had a positive effect on stock market returns 

during the studied ten-year period with the explanation for this trend being the 

inadequacy of stock market hedging against inflation in Tanzania.  

Exchange Rate 

This study found that the influence of the exchange rate on stock market returns in 

Tanzania is considerably negative in the long run. The findings provide the Bank of 

Tanzania with a ground for understanding the connection between exchange rates 

and stock market prices.  

Interest rate 

The analysis discovered that interest rates had a significant positive impact on the 

stock market since the P-value was less than 5%. This means that, over time, for 

every percentage increase in interest, the stock market returns on average increase by 

0.261094 percent. The granger causality test indicates that there is causation from 

stock market returns to interest rate since the p-value is less than 0.05. 
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5.3 Implications of the study 

According to the findings, exchange rate had significant negative effect on stock 

market returns, but money supply, interest rate, and inflation had a positive effect. It 

indicates that, with the exception of interest rate, there is no causal link between 

macroeconomic factors and stock market return. The outcomes of this study clearly 

illustrate the need of continuously reviewing and reforming economic policies, 

taking into account all aspects of stock market investment. The behaviour of stock 

market return movement, performance, and investment climate in the economy as a 

whole is shown by the fluctuation of macroeconomic indicators. Therefore, is 

important to establish monetary and fiscal policies that will allow investors to attain 

optimal portfolio performance and resource usage by stabilizing these variables. The 

evidence of a substantial link between broad money, lending rate, inflation rate, and 

currency rate necessitates well-thought-out regulations that allow investors and 

financial agents to concentrate on macroeconomic policies when making resource 

allocation decisions. 

5.4 Recommendations 

In the world of finance and economics, the study of financial time series is crucial. 

Economic factors are often studied and forecast using time series analysis. The 

understanding of stock market return fluctuation due to macroeconomic variables is 

obviously of importance to stakeholders in company or investments. 

5.4.1 Recommendations to Stakeholders 

Stakeholders, such as stock market investors, should examine the major 

macroeconomic indicators that impact stock market returns and, as a result, generate 

uncertainty about the return on their investments. Stakeholders should also analyze 

the changes of the major macroeconomic factors in order to predict their influence on 

stock returns, according to the research. 

5.4.2 Recommendations to Government and Regulatory Authority 

The study recommends that the capital and securities market authority get a better 

understanding of the impact of macroeconomic variables on listed firm stock market 

returns, as well as the monetary authority. This is to get a better understanding of the 

effects of macroeconomic indicators on stock market returns and control of the 
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selected macroeconomic indicators in order to control stock market returns and 

improve the securities market's stability and efficiency. It also recommends that the 

government and other relevant authorities use the findings obtained from the research 

to create and implement different macroeconomic strategies.  

5.5 Area for Further Study 

The study suggests the area for further studies to be carried out on similar topic but 

in different stock markets. Furthermore, the study should be extended by using other 

East African Countries’ stock markets. The study suggests that there is a need to 

conduct similar studies on listed banks and other listed sectors such as service, 

manufacturing and others to check if they are affected by macroeconomic variable 

movements. In addition, the study recommends that further studies should adopt 

more macroeconomic variables such as unemployment, import, export, and taxation 

and production index.  
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APPENDICES 

Appendix I: DO FILE 

*load data 

 use "D:\13\Faith \Faith.dta" ,clear 

   

 *To declear the time 

 tsset year, quarterly 

 

 *To generate the variables 

 gen lnlLending_Rate_1=ln(lLending_Rate_1) 

 gen lnBr=ln(Br) 

 gen lnExchange_rate=ln(Exchange_rate) 

 gen lndsei=ln(dsei) 

 gen lnInflationPercent_1=ln(InflationPercent_1) 

 gen lnGDP=ln(GDP) 

 

  

 *To rename the variables 

 label variable lnBr "Broad Money" 

 label variable lnExchange_rate "Exchange rate" 

 label variable lndsei "Stock market return" 

 label variable lnlLending_Rate_1 "Interest rate"  

 label variable lnInflationPercent_1 "Inflation rate"  

  

 label variable Br "Broad Money" 
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 label variable Exchange_rate "Exchange rate" 

 label variable dsei "stock market return " 

 label variable lLending_Rate_1 "Interest rate" 

 label variable lnlLending_Rate_1 "Inflation rate"  

  

 

 *plot the data  

 quietly tsline lnBr ,name(a,replace)  

 quietly tsline lndsei ,name(b,replace) 

 quietly tsline lnExchange_rate,name(c,replace)  

 quietly tsline lnlLending_Rate_1 ,name(d,replace) 

 quietly tsline lnInflationPercent_1 ,name(e,replace)  

 graph combine a b c d e  

 

 

 *descriptive statistics 

 asdoc summarize Br Exchange_rate lLending_Rate InflationPercent dsei lnBr 

lnExchange_rate lnlLending_Rate_1 lnInflationPercent_1 lndsei,det 

 *Correlation  

 asdoc pwcorr lnBr lnExchange_rate lnlLending_Rate_1 lnInflationPercent_1 

lndsei,sig 

 

 *Test the Lag Length Selection 

   

  varsoc  lnBr 
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  varsoc  lnExchange_rate 

  varsoc  lnlLending_Rate_1 

  varsoc  lnInflationPercent_1 

  varsoc  lndsei 

 

 *unit root test  

 dfuller lnBr, lags(4) 

 dfuller lnExchange_rate, lags(2) 

 dfuller lnlLending_Rate_1, lags(1) 

 dfuller lnInflationPercent_1, lags(1) 

 dfuller lndsei, lags(2) 

 

 *To do first difference 

 gen dlnExchange_rate=D2.lnExchange_rate 

 gen dlnlLending_Rate_1=D.lnlLending_Rate_1 

 gen dlnInflationPercent_1=D.lnInflationPercent_1 

 gen dlndsei=D.lndsei 

 gen dlnBr=D.lnBr 

 

 

 

 

 *unit root test after the first difference 

 dfuller dlnExchange_rate, lags(2) 
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 dfuller dlnlLending_Rate_1, lags(1) 

 dfuller dlnInflationPercent_1, lags(1) 

 dfuller dlndsei, lags(2) 

 dfuller dlnBr, lags(1) 

 

 

 *unit root test  

 pperron lnBr, lags(1) 

 pperron lnExchange_rate, lags(2) 

 pperron lLending_Rate, lags(1) 

 pperron InflationPercent, lags(1) 

 pperron lndsei, lags(2) 

 

  

 *unit root test after the first difference 

 pperron dlnExchange_rate, lags(2) 

 pperron dlnlLending_Rate_1, lags(1) 

 pperron dlnInflationPercent_1, lags(3) 

 pperron dlndsei, lags(2) 

 pperron dlnBr, lags(1) 

*Bound test cointergration 

*************************************************Johansen tests for 

cointegration 

************************************************************* 
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  varsoc lndsei  lnBr lnExchange_rate lnlLending_Rate_1 lnInflationPercent_1  

  vecrank lndsei  lnBr lnExchange_rate lnlLending_Rate_1 lnInflationPercent_1   , 

trend(constant) max 

  

**************************************************IN natural logarithm 

********************************************************************

****** 

   ardl lndsei  lnBr lnExchange_rate lnlLending_Rate_1 lnInflationPercent_1   , 

maxlags(3) ec 

   

 // estimate only the short-run model,that is ARDL 

 ardl lndsei  lnBr lnExchange_rate lnlLending_Rate_1 lnInflationPercent_1   , 

maxlags(3) regstore(ecreg) 

 

 estimate restore ecreg 

 regress  

 estat dwatson 

 estat bgodfrey,lags (1) 

 estat imtest,white 

 cusum9 lndsei  lnBr lnExchange_rate lnlLending_Rate_1 lnInflationPercent_1  , 

cs(cusum) lw(lower) uw(upper) 

 drop cusum upper lower 

 predict g,r 

 jb g 

 sktest g 
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 *granger causality 

  varsoc lndsei  lnBr lnExchange_rate lnlLending_Rate_1 lnInflationPercent_1  

  var lndsei  lnBr lnExchange_rate lnlLending_Rate_1 lnInflationPercent_1  

  vargranger 
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Appendix 2: Data collection permit letter 

 

 

 

 

 


