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Abstract 
This empirical research assesses how Nigeria's monetary policy tools have influenced the performance of the manufacturing sector from 1980 to 2023. It examines four primary policy levers—Monetary Policy Rate (MPR), Treasury Bill Rate (TBR), Cash Reserve Ratio (CRR), and Money Supply (MS)—to see how they affect manufacturing output. Motivation stems from the sector’s ongoing underperformance, despite multiple interventions by the Central Bank of Nigeria. Secondary data were taken from the CBN Statistical Bulletin, and the analysis used Ordinary Least Squares (OLS) estimation, supported by unit root tests, cointegration analysis, and error correction modeling.Results indicate that increases in the MPR tend to reduce manufacturing output, though this relationship is not statistically significant—consistent with the theory that higher interest rates can deter investment (seahipublications.org). The TBR shows a positive but statistically insignificant effect, suggesting minimal influence on industry performance (seahipublications.org). Surprisingly, a higher CRR is linked to significantly stronger manufacturing output, possibly due to effective liquidity control by the authorities . Additionally, an expanded money supply correlates with significantly improved manufacturing performance, reflecting how liquidity boosts industrial activity (journals.ezenwaohaetorc.org).The study concludes that while some monetary tools like CRR and money supply effectively support manufacturing, others—such as MPR and TBR—have limited or misaligned effects. It recommends a carefully balanced use of policy instruments to avoid unintended investment suppression, advocating for a stable monetary climate and coordinated efforts between the CBN and fiscal policymakers to promote enduring industrial growth.
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CHAPTER ONE
INTRODUCTION
1.1 Background to the Study
The efficacy of monetary policy relies on effective monetary policy tools. Monetary policy measures affect the level of finance in an economy by monetary policy authorities (Mashinini, Dlamini and Dlamini, 2019). The monetary policy aims include price stability, exchange balance payments equilibrium, employment creation, growth in output, full employment, economic development and sustainable development. Monetary policy success depends partly on the monetary authority and partly on the spirit of cooperation of commercial banks. Again, to make monetary policy goals successful, the efficacy of policy mix is implicated. Monetary policy is the method through which a country employing monetary policy variables demonstrates monetary control of availability, supply and price of money in an economy merely for the purpose of having a greater output (Ajudua, Ojima and Okonkwo, 2015). Nigerian monetary policy outlines the operation of the Central Bank of Nigeria to regulate money supply that is achievable through discretional monetary policy tool such as open market operation (OMO), discount rate, reserve requirement, moral suasion, direct banking system credit control, and direct interest rate regulation (Iyoha, 2002). Monetary policy is therefore a most important variable of any economy that feels its tentacle in each sector.
Manufacturing is the process of goods and services transformation using equipment, labour, machines, tools, and chemical or sophisticated processing or formulation. It is the center of the secondary sector of the economy. Sustainable growth and development remain one of the government agendas worldwide. Government primarily trigger growth of real sector of the economy because, this sector can contribute largely to the growth in economic by implementing various macroeconomic policies (Oludayo, 2021). The manufacturing sector is one of the credit sectors in a developing economy like Nigeria. It offers a path for productivity increase towards import substitution and export diversification, foreign exchange earning potentiality, better employment and per capita income, which establishes unique consumption patterns (Imoughele and Ismaila, 2014).
The manufacturing sector and monetary policy effectiveness are, in a way, interconnected. Because the manufacturing sector is commonly known as the driver of economic progress, the finance sector is its lubricant, enhancing productive activity through efficient resource allocation (Udeala, 2002). Coordination of the sectors is highly essential, and coordination is based on implementing an effective and credible monetary policy.
The production sector, the backbone of contemporary economies, has been the major engine for industrialization for centuries. It can be employed to revive an economy through the diversion of resources to wealth and income creation (Simbo, Iwuji, & Bagshaw, 2012). For the aim of driving industrial development and counteracting inflationary pressures, the Central Bank of Nigeria (CBN) has resorted to a string of monetary policy measures such as credit allocation and low interest rates to spur investment. One of the most frequently used instruments in the past was credit allocation, which determined the rate of change in commercial bank advances and loans to the private sector (Nwachukwu & Edidiong, 2022).
Despite all these, Nigeria's manufacturing industry has been marked by long-standing problems that have led to low productivity and lower job opportunities. The shortcomings have been attributed to unstable power supply, over-smuggling of foreign products, the effects of trade liberalization and globalization, unstable exchange rates, and low government expenditures (Tomola, Adebisi, & Olawale, 2012). The excessive dependence on foreign finished products, limited budgetary assistance, and other external restraints have collectively eroded the ability utilization and production of the manufacturing industries. In the opinion of Okafor (2012), performances of Nigeria's manufacturing industries will continue to decrease in the midst of inefficient budgetary implementation and inefficiency in accessing vital raw materials.
Meanwhile, however, Okonkwo, Egbulonu, and Emerenini (2015) contended that Nigerian monetary policy has largely failed to achieve its goals because of fiscal overpowering resulting from the persistent budget deficit of the government along with structural pitfalls like insufficient data quality (which impacts econometric estimates), delayed payment systems, as well as weak banking culture. These problems have persisted in eroding the Central Bank of Nigeria's (CBN) ability to effectively manage the economy, especially over money held in the informal banking system.
In the long run, nonetheless, Nigeria's monetary policy has come a long way from its formative years. Before the Structural Adjustment Program (SAP) of 1986, monetary control was based primarily on direct instruments such as ceilings on interest, cash reserve requirements required compulsorily, and special deposits required. Market-oriented tools were not used much (Ubi, Lionel, & Eyo, 2012). The SAP was conceived as a reform package to reengineer the Nigerian economy from agrarian-based to industrialized in structure. The program was planned to "encourage investment, generate non-oil exports, and set the stage for private sector-led development through privatization and commercialization of public enterprises"(p. 45) as per Ubi et al. (2012).
These policy changes under SAP resulted in dramatic industrial changes including interest rate deregulation, debt conversion programs, public sector unit commercialization and privatization, and new export incentives. The government of Nigeria, in the meanwhile, launched a series of macroeconomic reforms fiscal and monetaryto re-engineer the manufacturing industry. But with those reform measures along with episodic liberalization of interest rates, the manufacturing industry remained below par. This is mainly due to uncontrolled inflation uncertainty, which has been brought about by unstable and irregular monetary policy regimes (Okonkwo et al., 2015).
1.2 Statement of the Problem
In recent history, world governments have prioritized economic growth, with monetary policy being relied upon to stimulate growth (Adegbite & Alabi, 2013). While nations craft their monetary plan to suit their individual economic situation, Nigeria's monetary policy has been unable to well deal with micro as well as macroeconomic issues (Okonkwo et al., 2015).
Nigeria has approached its manufacturing industry as a primary driver of economic diversification and for good reasons. A robust manufacturing sector would be creating jobs, reducing poverty, and increasing exports (CBN, 2023; Oludayo, 2021). Worldwide, industrial expansion relies on innovation in technology, robust economies, and efficiently operating financial systems, all of which need policy support to hold up (World Bank, 2022).
But whether Nigeria's monetary policy interest rate, reserve requirement, and open market operation are applicable to manufacturing is doubtful. Interest rates, for example, have fluctuated erratically since years ago, from a 12.5% average (1970-2005) to almost 30% in 2023 (CBN, 2023). Money supply and money supply to GDP have also fluctuated widely (NBS, 2023).
Likewise, the percentage contribution of the manufacturing sector to GDP has not been uniform either. After staying in the 7-8% region during the early 2000s, it fell below 7% sometime around 2010, rose to close to 10% in 2014, and then roller-coastered to hit 14% in 2022 (World Development Indicators, 2023). Such oscillations raise some pertinent questions: How effective has monetary policy actually been at encouraging Nigeria's manufacturing expansion?
1.3 Objectives of the Study
The study seeks to examine the impact of monetary policy on the performance of the Nigerian manufacturing sector from 1980 to 2023.
Specifically, the study seeks to:
1. Examine the influence of monetary policy rate (MPR) on the output of the Nigerian manufacturing sector
2. Evaluate the influence of treasury bill rates (TBR) on manufacturing sector productivity
3. Determine the relationship between cash reserve ratio (CRR) and manufacturing sector growth
4. Examine the extent to which money supply (MS) affects the performance of the manufacturing sector
1.4  Research Questions
1. To what degree is the quantitative effect of the Monetary Policy Rate (MPR) on the performance of Nigeria's manufacturing industry, as measured by output growth and capacity utilization?
2. To what degree does the Treasury Bill Rate (TBR) affect the productivity of Nigeria's manufacturing industry, specifically investment and doing business expenses?
3. How does the Cash Reserve Ratio of the Central Bank of Nigeria (CBN) affects the supply of credit and manufacturing growth patterns?
4. How is broad money supply (M2) volatility related to Nigeria's manufacturing performance indexes?
1.5  Research Hypotheses
H₀₁: There is no statistically significant correlation between the Monetary Policy Rate (MPR) and the performance of Nigeria's manufacturing sector, based on output growth and capacity utilization.
H₀₂: Treasury Bill Rates (TBR) do not have any statistically significant impact on manufacturing sector productivity measurements in Nigeria, such as gross output and investment.
H₀₃: Adjustment in the Cash Reserve Ratio (CRR) has no significant influence on the growth trends of the Nigerian manufacturing sector, especially in access to credit by the sector.
H₀₄: Adjustment in broad money supply (M2) is not statistically significant with Nigeria's manufacturing sector performance indicators.
1.6 
Significance of Study
This study fills valuable gaps in current literature by examining how Nigeria's major monetary policy instruments such as the Monetary Policy Rate (MPR), Treasury Bill Rate (TBR), Cash Reserve Ratio (CRR), and money supply actually affect the performance of the manufacturing sector. Instead of sweeping generalizations, it offers evidence-based observations on how such policies function in the unique economic setting of Nigeria.
Implications for Policymakers
To the Federal Government of Nigeria and state ministries of industries, this analysis provides pragmatic policy advice on which monetary policy instruments interest rates, reserve requirements, or liquidity controls are best suited to stimulate manufacturing growth without spurring inflation or price instability (NBS, 2023). By deciding based on facts, policymakers can create smarter, better solutions to unlock the full potential of the sector job creation, export growth, and economic resilience.
For Policymakers
Nigerian manufacturing production is at the core of our transformation agenda (National Industrial Revolution Plan, 2014). Our study offers CBN policymakers and budgetmakers actual-world insights to:
· Scale what works – Cutting through theory to find out which money levers really spur manufacturing growth
· Strike the best balance – Walking the tightrope between spurring the economy and steering clear of inflation
· Build better financing architectures – Building sound financial plans to drive industrial growth
For Researchers
We're not contributing to the conversation we're revolutionizing it. By making strong empirical connections between monetary policy and industrial output, this research fills critical gaps in current literature (Okonkwo et al., 2015) and creates a new standard for future research.
For Students
This book will be of immense value to future economists and policymakers. It is:
· A masterclass in applied monetary policy in emerging economies
· A connection between textbook theory and the sophisticated economic reality of Nigeria
· Must-read for graduate research in development economics and industrial policy
Impact on Society
This isn't ivory tower work it's nation-building. Our research directly contributes to Nigeria's development agenda by:
✓ Generating good-quality employment through manufacturing growth
✓ Increasing technological strength through foreign partnership investment
✓ Taking communities out of poverty – driving SDG 8's vision of inclusive, sustainable development
1.7 
Scope of Study

The work of the research is based on the analysis of monetary policy tools  on the performance of Nigeria manufacturing sector during the period 1980-2023 which is sufficient for empirical finding and policy recommendation.

CHAPTER TWO
2.0 LITERATURE REVIEW
2.1 Conceptual Literature
2.1.2 Monetary Policy Instruments Concept
Monetary policy tools are the tools that the money regulator of a nation uses with the view of managing the money supply and deciding important economic factors such as interest rates, inflation, and economic growth. Monetary policy tools include money in the hands of people, interest rate, reserve ratio, and other banking factors influencing liquidity and credit availability in the economy. Adegbite and Alabi (2013) validate the need for monetary policy as an important tool for domestic exchange rate and price stability necessary to obtain sustainable growth and external balance.
The monetary policy will differ with one country's economy. For instance, in contractionary monetary policy, money supply is reduced in order to control inflation, while in expansionary policy, the depression or unemployment is stimulated by the economy, as argued by Shane-Hall (2010).
In Nigeria, monetary policy instruments have been made to work effectively since it has been made compulsory by the Central Bank Act of 1958 that the Central Bank of Nigeria (CBN) formulate and administer such policies. This has led to the creation of a highly active money market where such instruments as treasury bills are of major significance. Treasury bills not only serve as a fine tool of government debt issue and open market operation but also an inexpensive investment tool for individual investors and a tool of money management in the financial system, according to Ufoeze, Odimgbe, Ezeabalisi, and Alajekwu (2018).
Dwivedi (2005) also claims that monetary policy is actually a conscious program pursued by the central banks in an attempt to control the supply of money in the economy alongside the amount of credit flow. It is executed with the objective of pursuing some macroeconomic objectives, including price stability, full employment, economic expansion, and balance of the external sector.
2.1.3MONETARY POLICY INSTRUMENTS
The Bank primarily employs four instruments of monetary policy, i.e.; discount rate, reserve requirement, liquidity requirement and open market operations.
2.1.4 The Discount Rate - The Central Bank's Emergency Lever
Let the discount rate be the Central Bank's "emergency loan window" for commercial banks. It is the interest rate at which they borrow money directly from the central bank when temporarily short of funds. It is not an emergency fund, however - it is a thermostat for the entire economy's interest climate. The Central Bank sets this rate based on:
· Local inflationary pressures
· Local credit growth patterns
· Local and global economic winds
All adjustments are passed on to all business lines of credit, all loans, and all mortgages in the country.
2.1.5 The Reserve Requirement - The Banking System's Safety Cushion
All commercial banks have to leave a portion of their deposits with the Central Bank - the Cash Reserve Requirement (CRR). It's a form of financial safety net that plays three very important roles:
· Interbank Plumbing - Facilitates smooth check clearing and interbank lending
· Liquidity Backstop - Banks always have an emergency money buffer
· Credit Control - Decreasing the CRR by the Central Bank is like opening the faucet of loans; raising it is like putting brakes
It brings the Central Bank directly under its control of the amount of fuel (credit) being supplied into the economic motor.
2.1.6 The Liquidity Requirement - The Investment Mandate
In addition to holding cash buffers, banks are required to hold saleable assets easily (e.g., government paper) - introducing the Liquidity Requirement (LR). At present, standing at 25%, the rule:
· Compelling banks to hold a wholesome combination of money and liquid investments
· Providing a second policy lever for money supply
· Having a documented function in inflation control
This important ratio is reviewed each year by the Central Bank, and as such, is a living, breathing policy tool.
2.1.7 Open Market Operations - The Daily Market Dance of the Central Bank
By means of Open Market Operations (OMO), the Central Bank is itself an active buyer and seller of government securities:
· Selling bonds? They're mopping up liquidity
· Buying them back? Injecting cash into the system
The Central Bank also provides a special overnight parking lot for surplus bank funds, variable interest rates that can:
· Encourage or discourage short-term deposits
· Tune the banking system liquidity
· Influence money flows across borders
And that is monetary policy in its most dynamic, everyday form.
2.1.3 Definition of Economic Growth
Economic development is long-run continuation of the capacity of an economy to provide goods and services. It is generally triggered by improvements in technology, as well as institutional and ideational adjustment leading to growth improvement and extension. It is the basic macroeconomic objective of all developing and advanced economies because it implies improvement in the overall welfare and standard of living of the nation's population.
A country that fails to invest in capacity building is, in turn, losing the welfare of its people, and that can eventually lead to a downturn in economics. Technological innovation lies at the core of impelling economic growth and sustainable development. Therefore, sustained investment in training, research, and the adoption of technology is imperative. Such interventions such as the National Economic Empowerment and Development Strategy (NEEDS) and the Youth Empowerment Programme (YEP) contribute meaningfully to Nigerian skilled human capital development and the establishment of its economic growth.
According to Ogbulu and Torbira (2012), economic growth is the sustained rise in employment and the production of goods and services and with the aim of fostering the economic and financial welfare of people. Economic growth typically implies GDP per capita increases over some length of time. GDP per capita increases have conventionally been identified with better social welfare and are thus both an instrument of economic policy as well as its objective.
Hardwick, Khan, and Langmead (1994) have understood economic growth as an uninterrupted trend in a nation's capacity to generate that is likely to be characterized by a persistent rise in real national income. This points towards the fact that economic growth cannot merely be explained by short-term booms but also by long-term rises in output and productivity that are bound to promote overall social development objectives.
GDP is the most important indicator of economic growth that is the sum of all the money values of the goods and services being produced in an economy for some period of time, usually a year. One has to know various theories of economic growth so that it will be easy to know its determinants, implications, and the way in which it can be achieved optimally. These theories will be brought under review in the next section of this research.
2.2 Theoretical Literature
2.2.2 The Classical View on Monetary Policy
Money is seen as a "veil" in orthodox economic theory, i.e., has no effect on the underlying determinants of the economy like output, employment, or real rates of interest but only nominal determinants like the overall price level. By classical theory, it can be deduced that a growth in the money supply will bring about an equal proportionate rise in the overall price level but with no effect on real economic activity.
The concept is expressed in the Quantity Theory of Money, namely that by Irving Fisher in the formula MV = PT, where:
M is money supply,
V is velocity of money (money circulation speed),
P is price level,
T is real output or volume of transactions.
Assume that T and V are fixed, so any rise in M (money supply) automatically raises P (the price level). This simplifying assumption is in line with money neutrality, which says monetary policy cannot influence real GDP or employment in the long term.
Even as they considered full employment the normal equilibrium of the economy, classical economists did agree that fringe unemployment resulting from wage rigidities, particularly when wages do not fall when the economy is in a trough, is a phenomenon that does occur. On such an occasion, they considered expansionary monetary policy (expansion of the money supply) a temporary relief.
It is done as follows:
· When the central bank expands the money supply, there is an increase in liquidity in the economy.
· This excess liquidity increases the demand for goods and services, leading to an increase in the general level of prices.
· As the prices increase, real wages (adjusted real wages for inflation) decrease if the nominal wages are not adjusted.
· Lowered real wages reduce employers' costs, and therefore they will hire more employees.
Thus, employment and output increase, shifting the economy to full employment.
Therefore, although money is neutral in the long run, the classical model does permit its short-run efficacy in bringing back full employment in the context of a change in the price level and real wages.
2.2.3 Keynesian Monetary Policy Perspective
Keynesian monetary policy is considered to be a powerful tool that can affect real economic variables like output, employment, income, and aggregate demand, especially in the instance of unemployment.
Keynes dismissed the classical money neutrality theory in the short run. Keyneis believed in unemployment equilibrium where the economy can settle at a point below full employment. In this situation, money supply increase not only raises prices but can raise output and employment permanently.
This is the way the process plays out in the Keynesian model:
· An expansion of the supply of money leads to a fall in interest rates, considering that money demand is not entirely elastic (a "liquidity trap").
· Lower interest rates stimulate investment as the borrowing cost decreases.
· Increased investment boosts aggregate demand, and applying the multiplier effect, raises income, output, and employment.
· When unemployment periods appear, demand for the factors of production is elastic and, therefore, companies can employ more workers without raising wages or costs of production.
· Prices are stable with greater output   inflation will not be present until the economy is at near full employment.
When the economy is at full employment, however:
· More money supplied does not push output higher because all the resources in place are being utilized.
· By then, any increase in demand just causes prices to rise, showing the classical theory of inflation due to excess demand.
Flaws in monetary policy were also appreciated by Keynes:
· If there is unlimited demand for money (i.e. people stash money because they fear), then changes in money supply will not reduce interest rates   this is referred to as the liquidity trap.
· If investment is inelastic to interest rates (companies will not invest regardless of how rates decline), then low interest rates will not stimulate investment.
Due to these problems, Keynes suggested implementing fiscal policy (government taxation and spending) in combination with monetary policy, particularly in very deep depressions. His followers criticized him for not considering monetary policy, but research indicates that Keynes appreciated both, but believed monetary policy was subject to success.
2.2.4 The Monetarist Theory of Monetary Policy
Monetarists, associated with Friedman, claim that when individuals possess more than they require in cash balances, they do not buy simply financial assets but real assets like housing, land, and consumer durables too. When the central bank is carrying out open market operations and is buying securities, security prices rise and their yield falls. This is due to the fact that there is additional demand for real and financial assets, which drives their prices up.
With a rise in the cost of real assets, their production is also more attractive. This triggers greater production and demand for inputs used in their production. Services themselves also tend to have higher demand. For example, as individuals buy more automobiles in terms of available funds, second-hand automobile prices can appreciate. New automobiles also become more attractive relative-wise, and their sales tend to go up. Higher traffic in manufacturing automobiles increases employment and income in the automobile industry. It even increases auxiliary services industries.
Expansionary monetary policy thus affects the economy by applying relative movements in interest rates and asset prices. They make individuals rebalance portfolios   substitute one asset for another   and make the demand rebalance to real assets and services. The rebalancing generates a wealth effect, which forms the core monetarist transmission mechanism.
There are two occasions when the wealth effect occurs. First, directly because of wealth increase: when cash repayment of bonds, one becomes richer. Second, indirectly because of interest-generated wealth: when interest declines, the market value of capital in hand increases, thus the increase in perceived wealth. Perceived wealth increases the propensity to consume on durable and non-durable consumer goods.
Therefore, by increasing money supply, monetary policy lowers interest rates but also increases nominal wealth, which subsequently encourages spending in the economy.
NON-TRADITIONAL INSTRUMENTS OR DIRECT CONTROL OF BANK LIQUIDITY
Non-market instruments are direct policy tools of banks that exert direct control over the banks' liquidity without the intervention of open market operations. They seek to manage the supply of credit and regulate bank actions by means of direct controls or alternatively, instead of market forces.
One of the instruments is the excess reserve requirement, or the special deposit policy. Here, banks must hold some percentage of their deposits, other than the normal statutory amount, in government bonds stabilization securities held by the central bank. This accomplishes two things: it fixes a percentage of the banks' assets, thus their lending ability and determine the aggregate scope of credit in the economy.
A second instrument is the variable liquid asset ratio, where banks are compelled to alter the composition of their portfolio of liquid assets every now and then. That is, banks can be compelled to hold some portion of assets in various forms cash, treasury bills, or other near-cash substitutes based on the economy's liquidity requirement. Here, the objective is to curb indirectly or increase the growth of credit by controlling the level of liquidity of banks' assets.
The central bank also utilizes qualitative or selective controls, where the central bank is able to influence the direction of credit to certain industries that are deemed to be vital for national development. The controls can take the form of prescribing minimum down payments, payment terms specification, or the issuance of guidelines to channel the flow of credit to or from target markets. All of these interventions are assumed to come from the belief that certain industries should be given priority in an attempt to drive overall economic goals.
Among the most significant of those qualitative instruments is moral suasion. That refers to the central bank using persuasion, appeals, or explicit statements affecting banks' conduct, in the form that they will change their lending practices in accordance with the nation's economic goals. Although voluntary, its success actually springs from threatened future regulatory action where banks fail to behave as recommended.
It is also possible through selective credit controls or guidelines in which the central bank directly places limits on the price and quantity of credit to certain sectors. It involves credit rationing wherein it places a limit on the quantity of credit that some sectors can acquire, or controls such as margin requirements on stock market credit. This is common in the United States. The same method is applied for consumer credit, whereby the central bank contracts or expands regulation of private loans based on the condition of the economy.
Exchange rate management of an open economy is also a monetary policy instrument. Exchange rate is applied to decide the exchange of the domestic nation currency with foreign currencies, and central banks intervene in order to stabilize the currencies. Nigeria, for example, has utilized various methods over time in exchange rate management of the Naira, ranging from fixed, managed floating regimes to import-weighted currency baskets, and to market-determined exchange rates in recent years.
2.6 Theoretical Exposition
Monetary policy, being the most fundamental tool of economic management, has, through history, been geared towards ensuring sustainable growth and development in the economy. Institutional support for the capacity of money to influence economic aggregates can be traced from as early as the time of Adam Smith with subsequent development by a series of monetary economists. With monetary policy being applied in reaching macroeconomic objectives like economic growth, price stability, and balance of payments, monetary authorities worldwide have been charged with applying the tool to economic development and stability.
Nigerian monetary policy was also designed and implemented by the Central Bank of Nigeria (CBN) under the 1958 Central Bank Act. Monetary policy has since then been a characteristic of the Nigerian economy. One of the major developments has been the establishment of a deep money market, where financial instruments like treasury bills utilized to perform open market operations and fund government borrowing are traded actively. Such instruments are now major income-generating assets for investors and a precious tool in liquidity management.
Nigeria has witnessed various monetary policy regimes over the years. Monetary policy has at some point been tight (contractionary) to curb inflation and loose (expansionary) in an attempt to spur growth and economic activity. Such a divergent policy has been a step to stabilize prices and regulate economic cycles. The economy has, however, witnessed sporadic diverging periods of growth and recession. But development achieved at some periods has been temporary, as seen through the experiences of increasing poverty and economic inequality among individuals.
This also raises pertinent questions: To what degree can the economic booms be explained by the smart use of monetary policy? To what degree can the economic slumps be explained by factors over the horizon or by monetary policy failure? And above all, what is required in the way of strategic intervention to make monetary policy more effective in assuring long-run and inclusive growth?
Theoretical foundations of monetary policy are laid in the work of Irving Fisher, who derived the quantity theory of money using his equation of exchange. The price level is dependent on money but never a determinant of other aggregates in the economy, according to Fisher. This view was later expanded upon by John Maynard Keynes and the Cambridge school of economists, who argued that money influences such a variable as consumption and investment indirectly through interest rates. Keynes was particularly keen to point out that unemployment is primarily caused by the lack of aggregate demand, and that this could be alleviated by increasing the supply of money. This would, in its turn, cause spending, raise employment rates, and raise economic growth. Keynes cautioned that monetary policy needs to be supported by fiscal policy, especially when monetary action alone cannot be effective.
Monetary policy control was further solidified by Milton Friedman. He succinctly claimed that inflation is "always and everywhere a monetary phenomenon." Although he did hold the view that money supply could be increased in order to reduce unemployment in the short run, he warned that it would also induce inflation if exaggerated. Therefore, he advocated a conservative and moderate approach towards increasing the money supply.
Lastly, as important as monetary policy is as an economic management tool, how it is managed, the overall economic climate being in what type of environment, and cooperation with other tools such as fiscal policy will determine whether or not monetary policy will effectively initiate stable development.
Monetary Policy Transition Mechanism
Monetary policy affects economic activity via numerous channels of transmission that had been given thorough investigation by two giant schools of thought: the Keynesian and Monetarist schools.
Following the Monetarists, monetary adjustment manifests itself in immediate form as a shift in the real money balances and consequently the overall performance of the economy. As post-Friedman and Schwartz (1963), when the Central Bank performs expansive open market operations, it adds money supply in the economy. It raises commercial banks' reserves and allows them to finance more. Through the money multiplier process, it indirectly increases money supply by greater than the initial injection.
As banks and non-banking institutions have excess funds now, they rebalance their portfolios by acquiring corresponding securities that they previously sold to the Central Bank. Portfolio rebalancing creates economic activity and causes real-side demand. Tobin (1978) described this phenomenon as portfolio balance, stating that monetary policy creates a switching between bank deposits, commercial papers, equities, and bonds. He observed that a contractionary money policy lowers banks' liquidity and loan capability, thus leading to credit availability being limited mostly for prime borrowers and large corporations whereas home lending and consumer credit markets are influenced. Investment contracts, and aggregate demand are lowered accordingly.
On the other hand, Keynesians believe that monetary change influences financial markets to a significant degree by changing interest rates. Interest rates, in turn, determine investment, output, and employment. Modigliani (1963) also concurred with this viewpoint and established the theory of capital rationing, also stressing that the lending position of banks is part of monetary policy's transmission mechanism.
Empirical studies went on to expand these theories:
· Oliner and Rudebusch (1995) examined bank and non-bank financing during the tight monetary policy period. They confirmed that no switching between the two types of financing was observed. Rather, they discovered that large firms displace small firms, driving them out under tight money conditions.
· Gertler and Gilchrist (1991) highlighted that small firms are affected more negatively in times of tight money. Their bank credit is less accessible than for larger firms and is therefore also more responsive to monetary aggregate shocks such as the supply of broad money.
· Borio (1995) was also more general in his study, examining credit arrangements to non-governmental lenders in fourteen industrial countries. Borio discovered transmission of monetary policy is not only a function of the size of credit but also of the terms of credit availability. These are interest rates at which credit becomes available, collateral requirements, and importantly, lenders' willingness to lend.
Nigeria’s Experience
The general aim of monetary policy in Nigeria has been the attainment of domestic price and exchange rate stability, which is seen as a condition for long-term economic growth and stability of the external sector (Sanusi, 2002, p.1). These objectives are founded on faith that macroeconomic stability acts as the anchor for long-term development.
Empirical studies on the efficacy of monetary policy in Nigeria have produced pertinent findings:
· Adefeso and Mobolaji (2010) used the Johansen maximum likelihood co-integration test to examine whether government expenditure, openness to trade, economic growth, and broad money supply (M2) have a long-run relationship. Their conclusion was in support of the existence of long-run interrelationships, advocating for the aspect that monetary policy exerts an important influence on Nigeria's macroeconomic variables.
· Ajisafe and Folunso (2002) also stated that monetary policy is central to economic activity in Nigeria, but with a focus on inflation control and liquidity support for economic growth.
Monetary policy instruments' flexibility has been tested by innovations in the financial sector. According to Kogar (1995), profit-seeking financial institutions tend towards the development of new instruments or bending the available ones in order to avoid regulations or meet prevailing macroeconomic conditions. With such a dynamic environment, central banks are compelled to innovate and apply new instruments in a bid to maintain monetary control.
Looking back at more than four decades of Nigeria's monetary policy development, Nnanna (2001, p.11) elaborated that monetary policy was a success in the days of reforms in the financial sector, particularly in the use of indirect instruments like the open market operations. But he went on to say that fiscal dominance, political interference, and weaknesses in the operations of the Central Bank of Nigeria (CBN) have weighed down the success of those policies.
Busari et al. (2002) offered additional shading by confirming that monetary policy performs better in stabilizing the economy when employed within a flexible exchange rate regime compared to when utilized under the fixed exchange rate regime. Notwithstanding, even though a flexible regime is more favorable to growth and possesses superior channels for transmission, it is also likely to lead to instability in the exchange rate and currency, compromising macroeconomic stability. Thus, monetary policy must directly respond to inflation control and not economic growth stimulation. There also have to be complementary fiscal and structural policy measures to make monetary interventions more effective.
On the same problem, Batini (2004, pp. 32, 35) referred to fiscal indiscipline as the principal challenge facing monetary policy in Nigeria, especially between the 1980s and the early 1990s. During this period, monetary policy was frequently at the mercy of fiscal policy, and well more than sufficient financing of fiscal deficits at a sub-par rate of 5.6% of GDP per year on average was the result. Although the latter half of the 1990s improved somewhat, monetary policy was very accommodative, resulting in high inflation and volatile exchange rate behaviour.
Folawewo and Osinubi (2006) analyzed the effects of two significant monetary policy objectives fiscal deficit financing and inflation stabilization on exchange rate volatility and inflation. Applying a rational expectations model with exchange rate fiscal function, their results showed that monetary authorities' use of efforts aimed at regulating fiscal deficit financing through inflation-tax devices was a major force behind rising volatility in inflation and exchange rates. Their evidence reinforced the dual claim that inflation not only creates its own volatility but also causes real exchange rate volatility. This generated dual policy implications that monetary policy needs to be framed by specific and well-specified objectives so that it can be made to work.
In the broader institutional setting, Sanusi (2002, p.18) listed some preconditions for the success of Central Bank of Nigeria (CBN) in the face of a more globalizing and increasingly integrating financial market environment. These are:
· The creation of an effective legal framework and institutional framework that ensures the CBN operating and instrument independence. 
· An empowering political climate conducive to central bank autonomy.
· Effective policy coordination between monetary and fiscal policy to avoid policy conflict.
· A stable and healthy financial market system.
· Transparency and efficient payment and settlement systems.
· Timely, uniform, and high-quality data for sound policy-making decisions.
All of these are the pillars on which effective monetary policy implementation is possible and of great importance in achieving macroeconomic stability and sustainable growth in Nigeria.
The Nigerian Manufacturing Sector 
After a classical boom during the mid-1970s to 1980, the Nigerian manufacturing industry has ever since remained in long-term stagnation and even decline since 1983. The immediate explanation for it was the collapse of the international oil market with an unprecedented dip in oil prices. This was preceded and followed by an equally precipitous drop in government revenues and foreign exchange receipts, compelling the government to adopt vigorous austerity.
Some of the key features of these austerity packages were strict trade restrictions, including:
· Restrictions on foreign exchange,
· Quantitative licensing of imports,
· Higher tariffs on imports, and
· Other quantitative restrictions.
These controls severely reduced the availability of key raw materials and spare parts, which devastated the manufacturing sector. The industry saw massive factory closures, enormous redundancies, and a precipitous decline in capacity utilization. Real manufacturing output fell by 25% between 1982 and 1986, a reverse from the 15% average yearly growth rate seen between 1977 and 1981.
This was the beginning of structural economic decline mainly because of an unprecedented drop in gross investment in most industries. The proportion of gross capital formation in relation to GDP had dropped from 18.5% in 1981 to 11.4% in 1983, and down to 3.7% by 1988. This was particularly evident in the manufacturing sector through the precipitous decline in imports of capital items like machinery and transport equipment.
Contribution of the manufacturing sector to GDP also ranged widely: from around 4% in 1977 (constant 1984 prices), to a peak of 13% in 1982, and declining below 10% in recent years. Chronic foreign exchange shortage was one of the main causes, restricting availability of inputs as well as spare parts. Thus, capacity utilization declined drastically from some 70% in 1977–1981 to around 25% in 1982–1986.
The Structural Adjustment Programme (SAP) initiated in July 1986 aimed to turn around these tendencies by opting for structural changes to curb import reliance and encourage export-led manufacturing. The programme aimed to achieve capacity utilization of 55% in 1986 and 60% in 1989. These targets were not realized, and the average capacity utilization was below 40% during 1988-1993.
A sectoral analysis indicated that industries relying heavily on domestic inputs had proportionally greater capacity utilization than industries heavily dependent on imports. This indicates that industries less dependent on imports were less exposed to the strains of foreign exchange shortages and trade restrictions.
2.2.5     Theories of Economic Growth
2.2.6     The Neo –Classical Growth Theory of Solow- Swan Model
The Solow–Swan (1956) model was built in an effort to address a straightforward economic question: Why are rich countries rich and others poor? The model tries to describe the varying economic growth of nations through time. The model represents the application of a Cobb–Douglas function of production, which represents constant returns to scale, decreasing returns to all inputs (labour and capital), and positive substitutability between inputs.
The production function is a function of labour, capital, and technology, and implies that economies would converge to the same income per capita level assuming that they experience similar rates of savings, labour force growth, productivity growth, and depreciation (Todaro et al., 2012). This makes Solow–Swan model a centrepiece in the country convergence theory.
The model also asserts that if savings increase and therefore investment, there will be increased economic growth in the short term. With that accumulated capital, however, is also the marginal product of capital, which falls as each additional unit of capital yields less. The economy will thus have a steady state where capital, labour, and output all increase at the same rate. In this long-run equilibrium, technological change causes per capita growth solely and thus it is equivalent to the productivity increase rate (Suma, 2007).
Ejigayehu (2013) concurs with this view, defining that accumulation of capital, by the Solow–Swan model, depends on per-worker capital, per-worker rate of depreciation, the rate of investment, and the rate of growth of population. Also, Todaro et al. (2012) hold the view that if the savings rate is higher than the rate of depreciation, then the level of capital stock in the economy increases, hence contributing to economic growth up to the point where the economy approaches its steady-state path.
2.2.7 Endogenous Growth Theory
Endogenous Growth Theory, led by Romer (1986) and subsequently generalised by Lucas (1988), was established to overcome the weaknesses of the neoclassical Solow–Swan model specifically its treatment of technological change as an exogenous variable. As a contrast, endogenous growth theory approaches human capital expenditure explicitly within the production function as a source of long-run economic growth.
Unlike the Solow model, in which technological progress is exogenous to the economy, the endogenous approach believes that technological change emanates from deliberate behavior within the economy. It turns growth into a question of the marginal product of human and physical capital investment. Mechanisms such as innovation, learning-by-doing, knowledge spillovers, and education and research spending are at the forefront of the theory, all of which have the capacity to bring about long-term productivity and output growth.
The most revolutionary implication of endogenous growth theory is perhaps the potential for endless economic growth, as long as there is enough investment and productivity-improving inputs. Other neoclassical frameworks posit diminishing returns to capital as an underlying principle, but the endogenous perspective argues that investment in human capital can evade or even overcome diminishing returns and permit increasing returns to scale under certain circumstances.
The key argument that this theory was developed was the contradictory movement of world capital flows, where capital flowed from poorer to richer nations, opposite the neoclassical theory that expected it to flow to higher marginal returns in new economies. This triggered a paradigm shift from exterior to interior structure and institutional drivers of long-term growth potential, hence the endogenous school was born.
To account for the wide development gap over time between developing and developed nations, it is maintained that while developing nations may benefit from potentially higher rates of return on investment, these are typically constrained by lacking complementary investments specifically human capital creation, R&D, and technology infrastructure. Foreign private investment-related externalities of low quality foreign private investment and institutional weakness also harm expected returns, eventually resulting in unsteady long-term economic growth.
2.2.8 The Classical Theory of Economic Growth - The Harrod –Dormar 
Independently of one another, Roy Harrod (1936) and Evsey Domar (1946) formulated the Harrod-Domar growth model, placing particular emphasis on savings, investment, and capital accumulation as the determinant of economic advancement. Under the model, productive investment the investment of sufficient savings raises level of output and national income growth.
At the core of the model is the direct linear relationship between savings and economic growth: higher savings rate leads to direct investment increase, generating more formation of capital and hence long-term economic output growth. With constant returns to scale and fixed-coefficient technology, the model rests on the ratio of capital-output as the most significant determinant of growth.
Harrod emphasized the accelerator principle, where growth in output generates additional investment, while Domar emphasized the multiplier effect, where investment leads to a growth in income and employment. Both, even emphasizing different points, end at one conclusion: economic growth hinges on sufficient savings and proper capital utilization (Anyanwu and Oikhenan, 1995).
Nonetheless, the model tacitly makes the assumption that income inequality can stimulate growth by assuming that richer groups save more. This assumption might 
not be true in economies characterized by masses of low-income people whose marginal propensities to save are low, which could discourage national savings and growth. Therefore, the model indirectly points to income inequality as a lesser-developed countries' growth constraint.
In addition, Adam Smith's earlier thesis of specialization, technological progress, and capital intensification in raising profit as well as income lends support as well as validation to the Harrod-Domar model by emphasizing the principal relationship between capital formation as well as economic growth.
2.3    Empirical Literature
Ufoeze, Odimgbe, Ezeabalisi, and Alajekwu (2018) analyzed the effect of monetary policy on the Nigerian economy with the natural logarithm of GDP as the dependent variable. Explanatory variables were money policy rate, money supply, exchange rate, lending rate, and investment, employing time series data from 1986 to 2016. Employing the Ordinary Least Squares (OLS) technique, supplemented by unit root and co-integration tests, long-run relationship between the variables was validated in the study. Interestingly enough, interest rate, monetary policy rate, and investment failed to exert any level of influence on Nigeria's economic growth. Money supply, however, was discovered to have a significant positive impact, while exchange rate had a significant negative impact on GDP. The causality tests also showed that money supply and investment affect economic growth, while interest rates are affected by economic growth. The research had established that monetary policy explained about 98% of the variation in economic growth, positing that it is still a key instrument for bringing about price stability and increasing production in Nigeria.
Owalabi and Adegbite (2014) examined how monetary policy influences industrial growth in Nigeria using multiple regression analysis. In exploring determinants like manufacturing production, treasury bills, lending and deposit rates, and the rediscount rate, they concluded that such parameters significantly influence industrial growth.
Similarly, Nwoko, Ihemeje, and Anumadu (2016) evaluated the degree to which Central Bank of Nigeria (CBN) monetary policies had an influence on economic growth during the 1990-2011 period. With GDP as the dependent variable and money supply, average price, interest rate, and labour force as the independent variables, the study used multiple regression analysis. The findings were such that money supply and general price level contributed significantly to GDP, whereas labour force was insignificant. Interest rate was significant but was negatively related to economic growth. The argument in the study was that, if properly used, CBN's monetary policy measures would lead to increased investment, less unemployment and lending rates, and a stabilized Nigerian economy.
Adefeso and Mobolaji (2010) applied the Johansen Maximum Likelihood Co-integration method to test the relationship among economic growth, monetary policy, and fiscal policy in Nigeria. Results indicate the presence of long-run interaction between openness, government spending, broad money supply (M2), and economic growth and emphasize the fiscal-monetary coordination and macroeconomic performance interdependence.
Chukwu (2009) used a Structural Vector Auto-Regression (SVAR) approach to analyze the monetary policy innovation effects in Nigeria. The paper used major monetary tools broad money (M2), minimum rediscount rate (MRR), and real effective exchange rate (REER) and said monetary policy shocks have nominal and real effects on the variables, with the instrument used.
Also, Michael and Ebibai (2014) evaluated the monetary policy effect on major macroeconomic indicators like GDP, inflation, and balance of payments through OLS regression analysis. The research stressed the importance of a good investment environment in stimulating the growth of GDP in Nigeria.
Akujobi (2012), using a multiple regression model, established that the financial instruments like treasury bills, the minimum rediscount rate, and the liquidity ratio maintained the economic growth of Nigeria, affirming the validity of appropriateness in monetary tools in economic management.
Alternatively, Okwo, Eze, and Nwoha (2012) targeted the contribution of monetary policy towards the stabilization of the Nigerian macroeconomy. Using the OLS procedure to estimate GDP, private sector credit, net credit to the government, and inflation, they made these variables statistically non-significant, indicating that monetary policy can have been of relatively low efficiency in the maintenance of price stability within the studied period.
Bernhard (2013) conducted an investigation of Nigeria's transmission channels of money using Granger causality tests. Interest rate, exchange rate, and credit channels were identified by the research as good instruments for inflation targeting, and their role was earmarked in policy transmission.
Proceeding to investigate the inflation-output nexus, Omoke and Ugwuanyi (2010) utilized the co-integration and the Granger causality tests. In this research, there existed no long-run relationship between inflation and output but that inflation in Nigeria is primarily due to monetary base changes. According to them, inflation is a monetary phenomenon and that monetary stability is important to inflation control.
These publications collectively put into perspective the complexity and multiplicative nature of monetary and fiscal policy impacts in Nigeria. While the effect of some instruments is outward on growth and inflation targeting, that of others seems to be trivial or limited in impact, a call for more harmonious and responsive macroeconomic management approaches.
Okoro (2013) examined the effect of some monetary policy tools i.e., interest rate, inflation, exchange rate, money supply, and credit on the Nigerian GDP. Using unit root and co-integration tests in combination with an Error Correction Model (ECM), the study found that there is a long-run equilibrium relationship between monetary variables and economic growth. That is, sound monetary policy can have a beneficial effect on Nigeria's long-run economic performance.
In the same spirit, Umaru and Zubairu (2012) examined the impact of inflation on economic growth from 1970 to 2010. Using unit root and causality tests by Granger, their conclusion was that GDP leads inflation and not vice versa. In a stunning turnabout, inflation was shown to indirectly induce economic growth through productivity and total factor productivity growth, implying a level of positive inflation to trigger economic activity.
Chuku (2009) used a Structural Vector Auto-Regression (SVAR) model to examine monetary policy shocks' impulse responses in output and price terms. The research drew the conclusion that shocks for broad money supply (M2), minimum rediscount rate (MRR), and real effective exchange rate (REER) had short-run, weak effects, whereas M2-based policies had relatively better control over the economy, thereby establishing the effectiveness of money-supply-based policies.
Gul, Mughal, and Rahim (2012) used OLS regression to investigate the effects of monetary activities on GDP, interest rate, and inflation. The study confirmed that increased interest levels negatively affect output while money supply increase highly stimulates economic growth. Inflation and exchange rate volatility were found to negatively affect output, increasing the sensitiveness of macroeconomic performance towards monetary factors.
Amassoma, Nwosa, and Olaiya (2011), using OLS and co-integration test, examined the transition in monetary policy from 1986 to 2009. According to their research, monetary policy is a highly significant determinant of money supply and exchange rate but has a very insignificant impact on price volatility. They stressed that more general macroeconomic objectives such as consistent and long-run growth, among others, have to be met by way of collective effort of monetary policy and fiscal policy.
Fasanya, Onakoya, and Agboluaje (2013) analyzed time-series data for the period 1975–2010 in employing ECM to estimate the short-run and long-run dynamics. Results from the research verified the existence of a long-run relationship and determined inflation rate, exchange rate, and external reserves as significant determinants of economic growth and the imperativeness of proper management of these variables in offering sustainable development.
Tests for co-integration and Granger causality were made on money supply, inflation, and output by Chimobi and Uche (2010). The finding was that there was no long-run relationship but the results showed that money supply Granger-causes inflation and output in the short run. This proves that Nigeria's inflation partly has monetary explanations and that policy success in the short run depends on the ability to preserve monetary stability.
Onyeiwu (2012), in using OLS regression between 1981–2008, found that above money supply had a positive impact on GDP and balance of payments but lowered inflation. It vindicated the money-prices-output hypothesis, which implies that money supply expansion, if controlled appropriately, can contribute to creating growth while dampening inflationary pressure.
Adegbite and Alabi (2013) analyzed the contribution of monetary policy to Nigerian economic growth through multiple regression of data spanning 1970-2010. The findings of the research pointed out that monetary variables, i.e., money supply, inflation rate, exchange rate, and interest rate, had statistically significant impacts on GDP with 58% adjusted R² showing high explanatory power. The research prioritized low inflation by exchange rate stability and supported more efficient short-run interest rate pass-through mechanisms in the economy as a whole. This would, they believed, raise the responsiveness of borrowing, investment, and economic activity to monetary policy changes.
General Implication
Collectively, the empirical work discussed here highlights that monetary policy exerts an important effect on Nigeria's growth generally through channels like the supply of money, interest rates, exchange rate mechanisms, and control over inflation. Nevertheless, the overall effectiveness of such a set of instruments is not as much dependent on how they are managed, but on the efficiency of transmission of shocks to policy variables through the financial system into the real economy. This places at the top of the agenda the imperative need for better monetary policy transmission, better institutional frameworks, fiscal-monetary policy cooperation, and a robust financial system so as to maximize the growth-promoting role of monetary policy in Nigeria.

Research Gap
Although several studies have explored how monetary policy affects Nigeria’s economy, most focus on general indicators like GDP or inflation, with little emphasis on the manufacturing sector. Where manufacturing is included, the individual roles of policy tools like the MPR, TBR, CRR, and MS are rarely examined on their own.
Moreover, many of these studies concentrate on short-term impacts and often overlook the long-term connection between monetary policy and manufacturing performance. There is also limited consideration of Nigeria’s unique economic challenges, including weak policy channels, fiscal dominance, and inefficiencies in the financial system.
This research seeks to close these gaps by analyzing how specific monetary instruments influence manufacturing output over time, using long-run data and appropriate econometric techniques.
                                        CHAPTER THREE
                                   RESEARCH METHODOLOGY
3.1 Theoretical Framework
Milton Friedman's Monetarist Monetary Policy Theory is utilized in the study. The theory is based on the assumption that a shift in money supply is the major reason behind a shift in economic activity and prices. The Monetarist school of thought states that an expansionary monetary policy to expand the money supply results in a rise in aggregate demand, and consequently, the economy's output, employment, and prices.
The final mechanism by which monetary policy functions is the transmission mechanism. Specifically, it does this via the interest rate and substitutability effect on assets. When the Central Bank buys securities through open market operations, their price rises and yields (interest rates) drop. This decrease in interest rates would make other assets, like real estate and equities, more desirable, thus making their demand and price rise.
The increase in the value of real assets has a wealth effect because their current (capitalized) value of future flows rises as discount rates fall. These adjustments stimulate higher levels of consumption and investment. Asset portfolio rebalancing in response to falling interest rates—the substitution effect—is therefore equivalent to an expansion of demand for goods and services, ultimately to higher economic production, including that of manufacturing.
This conceptual framework is especially useful in explaining how different monetary policy tools influence the real economy by influencing interest rates, investment, asset prices, and aggregate demand.
3.2 Model Specification
To assess the effectiveness of monetary policy tools on Nigeria's manufacturing sector performance, the current study modifies and adjusts the empirical model employed by Ufoeze, Odimgbe, and Ezeabalasi (2018). The model employed by the authors tested the impact of monetary policy on the growth of the economy in Nigeria from determinants of the most significant monetary variables.
Their model was defined as:
GDP = f(MPR, MS, EXCH, INT, INV)
Where:
GDP = Gross Domestic Product
MPR = Monetary Policy Rate
MS = Money Supply (proxied by Broad Money, M2)
EXCH = Real Exchange Rate
INT = Interest Rate (proxied by Bank Lending Rate)
INV = Investment (proxied by Credit to the Private Sector)
For the purposes of this research, the model is developed to highlight manufacturing sector output as the dependent variable, while chosen monetary policy tools are used as explanatory variables. The model is specified as follows:
The model of this study is thus:
MANQ= f (MPR, TBR, CRR, MS) ………………………...…….(3.1)
Econometric form:
InMANQt = β1 + β2MPRt +β3TBRt + β 4CRRt + β 5MSt + µt……...(3.2)
Where: 
InMANQ = Natural log of Manufacturing Output (dependent variable)
MPR = Monetary Policy Rate
TBR = Treasury Bill Rate
CRR = Cash Reserve Ratio
MS = Money Supply (M2)
β1= intercept
β2, .... β5 Coefficients of the explanatory variables
μₜ = Error term capturing other influences not included in the model
This model shall be estimated employing Ordinary Least Squares (OLS), preceded by pre-estimation tests like unit root tests, co-integration tests, and Error Correction Modeling (ECM) to identify the short-run and long-run relationships.
3.3 Evaluation Techniques
The regression outcome will be evaluated in this research through three broad lenses: economic criterion, statistical criterion, and tests of econometrics. Ordinary Least Squares (OLS) will be used as the main approach to estimation using EViews 9.0 econometric software package.
3.3.1 Evaluation Based on Economic Criterion
For economic interpretation of results, a log-linear model is used. This can be used in estimating elasticities, which measure the relative (percentage) change in the dependent variable (manufacturing production) due to a relative change in each one of the explanatory variables. This gives an indication of the size and sign of monetary policy instruments' effects on the manufacturing sector.
3.3.2 Statistical Criteria Evaluation (First-Order Tests)
The following statistical tests will be employed to determine the explanatory power and validity of the estimated regression equation:
Student's t-test: It tests individual statistical significance of individual explanatory variables. It establishes whether each coefficient significantly differs from zero.
F-test: This tests overall explanatory power of the regression equation. This tests the null hypothesis that the estimated coefficients are all collectively equal to zero, indicating no explanatory power.
Coefficient of Determination (R²): R² assesses the model fit. R² gives the ratio of the overall variance of the dependent variable that is accounted for by the independent variables.
3.3.3 Second-Order Tests Based on Econometric Evaluation
To test the validity and reliability of the model, there will be some econometric diagnostic tests to be carried out:
Test of Stationarity: The data of time series can be non-stationary, and therefore one is left with spurious regression findings. The stationarity of all variables will be checked via the Augmented Dickey-Fuller (ADF) test. A stationary series will have a constant mean and variance across time.
Cointegration Test: It verifies a long-run equilibrium relationship between the variables. Even when one of the time series is non-stationary, a cointegrated system states that there is a statistically significant long-run relationship.
Normality Test: For a guarantee that the error terms follow a normal distribution, the Jarque-Bera (JB) test will be used. If JB is lower than the critical chi-square value of 5.99 and 2 degrees of freedom, the null hypothesis of normality cannot be rejected.
Test for Multicollinearity: It is a test of linear dependence between the explanatory variables. For this test, a correlation matrix would be utilized. Gujarati (2009) states that if the pairwise correlation coefficient between two regressors is greater than 0.8, multicollinearity can be treated as a serious problem that can influence the stability of coefficient estimates.
Test for Autocorrelation
Autocorrelation means a correlation between a variable and its past values, and in regression models, it means randomness of the error terms over observations. The Durbin-Watson (DW) statistic will be employed in testing whether there is autocorrelation between the residuals of the regression model.
Decision rule in interpreting the DW statistic is as follows:
	Null Hypothesis 
	Decision 
	If

	No positive autocorrelation 
	Reject 
	0 < d < d <

	No positive autocorrelation 
	No decision 
	dl < d < du

	No negative correlation 
	Reject 
	4-dl < d < 4

	No negative correlation 
	No decision 
	4 – du < d < 4 -dl

	No autocorrelation positive or negative
	Do not reject 
	du < d < 4 – du


Where:
d = Durbin-Watson statistic
d<sub>L</sub> = Lower bound
d<sub>U</sub> = Upper bound
(The values of d<sub>L</sub> and d<sub>U</sub> are based on the number of observations and the number of regressors and are found in DW critical value tables.)
Test for Heteroskedasticity
Heteroskedasticity is non-constant error variance. If it exists, it violates one of OLS's important assumptions and may result in inefficient estimates.
White's Heteroskedasticity Test will be employed in the current study. It is Chi-square distribution-based. The decision rule is:
If the computed χ² value is less than the critical χ² (statistically insignificant), fail to reject the null hypothesis of homoskedasticity (unchanging variance).
Otherwise, reject the null and infer the existence of heteroskedasticity.
3.4 Evaluation of the A Prior Expectation
Variable                                     sign
MPR                                             _
TBR                                              +
CRR                                              -
MS                                                +
3.5 Data Required and Sources
Annual time series secondary data from 1980-2023 are utilized in this study. They provide a total of 43 observations. The following variables are used in the data:
· Manufacturing Output
· Monetary Policy Rate (MPR)
· Treasury Bill Rate (TBR)
· Cash Reserve Ratio (CRR)
· Money Supply (MS)
The figures were collected from the Central Bank of Nigeria (CBN) Statistical Bulletin, 2023 Edition.
CHAPTER FOUR
4.0
PRESENTATION AND ANALYSIS OF RESULTS
This chapter brings the Ordinary Least Squares (OLS) regression estimate results and a series of econometric procedures. The diagnoses include unit root tests, co-integration tests, the Error Correction Model (ECM), and other diagnostic tests appropriate to the subject matter that would complement the estimates. The set-up of multiple regressions is used to test the efficacy of monetary policy instruments on the performance of Nigeria's manufacturing sector. These analytical instruments are designed to test the stability, validity, and health of estimated relations between primary monetary policy variables and manufacturing sector output.
4.1      Descriptive Statistics
Table 4.1
	
	LMANQ
	MPR
	TBR
	LCRR
	MS

	 Mean
	 27.52759
	 9.797955
	 6.615227
	 5.782225
	 17.17659

	 Median
	 27.85266
	 10.00000
	 5.935000
	 6.342476
	 14.46000

	 Maximum
	 30.42895
	 19.40000
	 15.21000
	 9.200479
	 28.63000

	 Minimum
	 23.85205
	 2.300000
	 2.470000
	 1.553100
	 9.060000

	 Std. Dev.
	 2.171989
	 4.387970
	 2.688571
	 2.642870
	 6.227148

	 Skewness
	-0.345228
	 0.179435
	 1.190285
	-0.319092
	 0.398754

	 Kurtosis
	 1.740380
	 2.241996
	 4.749308
	 1.736102
	 1.530022

	
	
	
	
	
	

	 Jarque-Bera
	 3.782850
	 1.289490
	 15.99985
	 3.675312
	 5.127567

	 Probability
	 0.150857
	 0.524796
	 0.000335
	 0.159190
	 0.077013

	
	
	
	
	
	

	 Sum
	 1211.214
	 431.1100
	 291.0700
	 254.4179
	 755.7700

	 Sum Sq. Dev.
	 202.8542
	 827.9339
	 310.8219
	 300.3449
	 1667.427

	
	
	
	
	
	

	 Observations
	 44
	 44
	 44
	 44
	 44



The above table presents a summary of the descriptive statistics for variables used in estimation of the model. The highest mean is recorded for the manufacturing output in logarithmic form (LMANQ) at 27.52759, followed by that of money supply (MS) as 17.17659. Other variables have declining means in the following order: monetary policy rate (MPR) at 9.797955, treasury bill rate (TBR) at 6.615227, and log of cash reserve ratio (LCRR) at 5.782225.
In terms of variability from the mean as quantified in standard deviation, money supply (MS) is most variable with a standard deviation of 6.227148. LMANQ is the least variable with a standard deviation of 2.171989. The other variables have the following levels of standard deviations: MPR (4.387970), TBR (2.688571), and LCRR (2.642870), with moderate clustering from their respective means.
4.2
Analysis of Unit Root and Co-Integration Result 

Testing for unit roots precedes that of co-integration. To test for the unit root, we employ Augmented Dickey-Fuller (ADF) test. The result is shown in the table below.
Table 4.2
	Variable
	Variable at level form
	Variable at difference form
	Order of integration

	Variable 
	ADF Stat.
	Lag
	5%
	ADF Stat.
	Lag
	5%
	

	LMANQ
	-1.373947
	2
	-2.935001
	-3.043560
	1
	-2.935001
	1 (1)

	MPR
	-0.875673
	1
	-2.931404
	-7.309239
	0
	-2.933158
	1 (1)

	TBR
	-2.879646
	1
	-2.931404
	-8.871414
	0
	-2.933158
	1 (1)

	LCRR
	-1.312207
	1
	-2.931404
	-3.672142
	0
	-2.933158
	1 (1)

	MS
	-2.180374
	1
	-2.931404
	-4.986763
	1
	-2.935001
	1(1)

	RESIDUAL
	-4.877774
	1
	-1.949097
	NA
	NA
	NA
	1(0)


The findings reveal that all the variables are order one integrated, I(1), in the sense that they were stationary only after first differencing. That is, all the variables are unit-rooted at level specifications, but are stationary upon differencing. This is argued on the basis of Augmented Dickey-Fuller (ADF) test statistics being less than 5% critical values at levels and thus rejecting the null hypothesis of unit root. But after differencing once, the ADF statistics are more than the 5% critical values, implying the rejection of the null hypothesis and that the series are stationary at the first difference.
After stationarity establishment, the research went on to test if there exists a long-run equilibrium relationship among the variables through the Co-integration ADF (CADF) test. From Table 4.1, it can be noted that the co-integration regression is stationary at level, which suggests a long-run relationship between the independent and dependent variable.
4.3   Error correction model (ECM)
	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	C
	0.093253
	0.020060
	4.648667
	0.0000

	D(MPR)
	-0.000239
	0.007955
	-0.030028
	0.9762

	D(TBR)
	-0.000671
	0.004901
	-0.136960
	0.8918

	D(LCRR)
	0.326973
	0.081060
	4.033727
	0.0003

	D(MS)
	-0.012246
	0.003951
	-3.099398
	0.0037

	ECM(-1)
	-0.484094
	0.090228
	-5.365231
	0.0000


The Error Correction Model (ECM) estimates the rate of convergence to long-run equilibrium following short-run fluctuations. The short-run relationship between the dependent and independent variables is reflected by the ECM estimates in the table above. As expected, the ECM coefficient is negative and statistically significant, indicating a correction mechanism. More precisely, the size of the coefficient value -0.484094 indicates that around 48.4% of the short-run disequilibrium is resolved in each period, which is a moderate rate of adjustment to long-run equilibrium.
THE LONG RUN REGRESSION RESULT 
Table 4.4
	Variable
	Coefficient
	Std. Error
	t-Statistic

	C
	22.87326
	0.083538
	273.8053

	MPR
	-0.014831
	0.011788
	-1.258128

	TBR
	0.008704
	0.010028
	0.867950

	LCRR
	0.820993
	0.023092
	35.55251

	MS
	0.017217
	0.005314
	3.240031


R2 =0.905309
F-stat. = 2068.918   D-w = 0.766283
4.5
Evaluation Based on Economic Criteria

Ordinary Least Squares (OLS) regression utilized a linear specification to test the relative effect of changes in explanatory variables on the dependent variable manufacturing output. The findings indicate a statistically insignificant, but negative, relationship between the manufacturing output and monetary policy rate (MPR). This is in accordance with theoretical expectations that increasing interest rates would decrease manufacturing performance through increases in borrowing costs.
Likewise, between the rate of manufacturing production and the treasury bill rate (TBR), there is a positive though statistically non-significant correlation, which is also theoretically to be expected. This suggests that while TBR might be an excellent investment tool, it influences no manufacturing output.
By contrast, cash reserve ratio (CRR) is statistically and positively correlated with manufacturing production. Contrary to normal theoretical expectation that normally correlates higher CRR with tighter liquidity and more binding economic activity, it could imply that CRR has actually been cautiously handled in Nigeria in a way that it does not adversely spill over into manufacturing activity.
Finally, the finding shows that there exists a statistically significant and positive correlation between manufacturing output and money supply (MS). This result is consistent with hypotheses in such a way that a broad and properly governed money supply has helped support the growth and performance of the manufacturing sector in the long run.
4.5.1
Summary of the Signs
	Variable 
	Expected Sign
	Realized Sign
	Remark 

	MPR
	Negative 
	Negative  
	Conforms 

	TBR
	Positive
	Positive 
	Conforms

	            LCRR
	Negative
	Positive
	Does not conform

	            MS
	Positive
	Positive 
	Conforms


4.6
Evaluation Based On Statistical Criteria 

Coefficient of Determination (R2)
The fit of the regression model is measured by the determination coefficient (R²), which is defined as the proportion of variance in the dependent variable explained by the explanatory variables. The R² from the results is 0.905309, implying that the independent variables entering the model explain about 91% variance in the manufacturing output. This implies high explanatory power and a well-fitting model.
Student t-Test

This is a test of explanatory power of the Independent variables; the outcome indicates that monetary policy rate (MPR) does not have any significant effect on manufacturing output. This is due to the fact that its absolute t-statistic of -1.258128 is less than the critical t-statistics of 2.042 at 5% level of significance. The coefficient of MPR of -0.014831 indicates that with the increase of monetary policy rate by one unit, then manufacturing output decreases by -0.014831 units.
Once more, variable treasury bill rate (TBR) does not have any effect on manufacturing output. The reason being that its absolute t-statistic = 0.867950 is lower than the critical t-statistics of 2.042 with 5% level of significance. The coefficient of TBR which is equal to 0.008704 indicates that when there is one unit increase in treasury bill rate, manufacturing output increases by 0.008704 units.
Additionally, the log variable of cash reserve ratio (LCRR) has a large contribution to the manufacturing output. This is due to the fact that its t-statistic absolute value, which stands at 35.55251, is greater than the 2.042 critical t-values at a significance level of 5%. Its coefficient value of 0.820993 indicates that an increase of one percent in the log of cash reserve ratio increases manufacturing output by 0.820993 percent.
Finally, the variable money supply (MS) has a very important influence on the manufacturing output. This is due to the fact that its absolute t-statistic of 3.240031 is higher than the critical t-statistics of 2.042 at the level of significance of 5%. Its coefficient of 0.017217 indicates that manufacturing output will rise by 0.017217 units when money supply rises by one unit.
F-Statistic
The F-statistic is also utilized to find the overall significance of the entire variable in the model. The f-statistic, calculated, is 2068.918and is also larger than the provided critical value f-value 18.02. This indicates that collectively all variables are significantly different from zero.
4.7
Evaluation Based On Econometric Criteria

To verify the reliability and stability of the estimated parameters, a series of econometric diagnostic tests were undertaken. These are:
· Autocorrelation Test: To test whether the residuals of the regression equation are serially correlated in the long run.
· Normality Test: To test whether the residuals are normally distributed, one of the major assumptions of classical linear regression models.
· Heteroscedasticity Test: For testing if the error terms have non-constant variance that can influence the efficiency of the estimators.
· Multicollinearity Test: For the test of correlation of the explanatory variables since multicollinearity that is high can influence the stability and interpretability of the coefficient estimates.
These tests can be utilized in order to confirm the assumptions of the classical linear regression model and allow the estimated coefficients to be trustworthy for inference and policy recommendation.
Autocorrelation Test

This test checks whether the regression model's residuals (errors) are serially correlated i.e., if there is a correlation between residuals of consecutive time periods. To this end, the Durbin-Watson (DW) statistic was used. The hypotheses may be presented as below:
Null Hypothesis (H₀): There is no autocorrelation between the residuals.
Alternative Hypothesis (H₁): There exists autocorrelation between the residuals.
From the Durbin-Watson table, we see that the estimated DW statistic (d* = 0.766283) is larger than the lower bound critical value (d<sub>L</sub> = 1.540) at the 5% level of significance. Because:
0 < 0.766283 < 1.540,
the test statistic is in the rejection region, therefore the null hypothesis is rejected. We conclude, therefore, that there is positive autocorrelation of the model residuals.
Heteroscedasticity Test

This test is run to find out if the residuals (errors) of the regression equation possess constant variance, which is a characteristic called homoscedasticity. The test is built upon the following hypotheses:
Null Hypothesis (H₀): The residuals are homoscedastic (constant variance).
Alternative Hypothesis (H₁): The residuals are heteroscedastic (non-constant variance).
The test is constructed upon Chi-square (χ²) distribution. From the test, the calculated chi-square statistic is:
χ2cal  = 10.46269,
which is smaller than the critical chi-square value:
 x2crit = 35.0905
on 5% level of significance. As the calculated value is smaller than the critical value, the result is not significant, and we cannot reject the null hypothesis. That implies that there is no indication of heteroscedasticity, and the model satisfies the homoscedasticity assumption.
Normality Test

This is a test for the purpose of establishing if the error term in the regression model follows a normal distribution. Jarque-Bera (JB) test is used and its hypotheses are as follows:
Null Hypothesis (H₀): The error term is normally distributed.
Alternative Hypothesis (H₁): The error term is not normally distributed.
According to the test outcome, the Jarque-Bera statistic is 35.63406, which is larger than the critical value of chi-square of 5.99 at 5% level of significance with 2 degrees of freedom.
Because:
JBcal​=35.63406>χcrit2​=5.99,
we reject the null hypothesis. That is, the residuals are not normally distributed.
CHAPTER FIVE
5.0
SUMMARY, POLICY RECOMMENDATIONS AND CONCLUSION
5.1
Summary

This research aimed to empirically investigate the effectiveness of monetary policy tools on Nigeria's manufacturing sector performance from 1980 to 2023. The intention in this instance was to analyze whether the instruments of monetary policy have had any impact on the growth of the manufacturing sector, ceteris paribus.
The study design was premised on the use of the secondary data from the Central Bank of Nigeria (CBN) Statistical Bulletin (2023). The econometric equation was stated and estimated through the use of Ordinary Least Squares (OLS) in a bid to realize the study objectives. Manufacturing production was the dependent variable in the model, with monetary policy rate, treasury bill rate, cash reserve ratio, and money supply as the explanatory variables.
Summary of Key Findings
Below are the key findings of the study:
1. Monetary Policy Rate (MPR):
The research established an inverse but statistically insignificant relationship between monetary policy rate and manufacturing production. This agrees with economic theory that postulates that high interest rates may discourage borrowing and investment, hence have a reverse impact on manufacturing performance.
2. Treasury Bill Rate (TBR):
There was a positive but statistically insignificant correlation between the treasury bill rate and manufacturing production. This result also accords with theoretical expectations, suggesting that treasury bills would be a stable financial instrument that would have an indirect positive impact on the manufacturing sector. 
3. Cash Reserve Ratio (CRR):
The relationship was positive and statistically significant for manufacturing production and cash reserve ratio. This contradicts conventional economic orthodoxy that reserve requirements are increased to limit lending and curtail economic activity, but it implies that in Nigeria, the CRR has been managed to a point where it is not constraining but rather empowering the manufacturing sector.
4. Money Supply (MS):
The research generated a statistically relevant and positive association between manufacturing output and money supply. That is what economic theory would necessitate, that there has been more money supply that has been effectively and moderately held in check by monetary authorities in order to enhance the performance of Nigeria's manufacturing sector. money supply over the years to suit the manufacturing sector.
5.3
Policy Recommendations

Policy Recommendations
On the basis of empirical results derived from this research, the following policy suggestions are proposed in order to increase the impact of monetary policy tools on the performance of Nigeria's manufacturing sector:
1. Control of the Monetary Policy Rate: Considering the negative but negligible effect of the monetary policy rate on manufacturing production, the Central Bank of Nigeria (CBN) should keep the monetary policy rate at levels that would not discourage borrowing. There must be a properly regulated regime of interest rate for investment and manufacturing production to be stimulated.
2. Improving the Role of Treasury Bills: To stimulate investment in the manufacturing industry, the CBN can issue discounted treasury bills or design special financial instruments that are beneficial to manufacturing companies. This would increase access to funds and offer a great investment opportunity for manufacturers, particularly because treasury bills are presently earning little or no interest.
3. Regulation of the Cash Reserve Ratio: Reserve requirements of commercial banks must be closely monitored and regulated in order to optimize financial stability vis-a-vis credit supply. High reserve requirements have the tendency to choke the credit-generating capability of the banks and limit lending to producers. Hence, a responsive and appropriate CRR policy is necessary.
4. Control of Money Supply: Though more money supply benefits manufacturing industry output, it has to be strictly managed so as not to result in inflationary pressures and uncontrolled money flow. Monetary policymakers have to ensure orderly money supply expansion that will facilitate industrial growth without inducing excessive price rises.
The CBN must enhance the capacity of its institutions to design, implement, and review monetary policies effectively. This involves adopting forward-looking policies, employing effective mixes of policies, and being reactive to changing economic forces so that the monetary system is supportive of sustainable industrialization.
5.2
Conclusion 
This research aimed to explore the empirical impact of monetary policy tools on Nigeria's performance in the manufacturing sector between the years 1980 and 2023. With the Ordinary Least Squares (OLS) model and with some ancillary supportive econometric tests, the research explored the effects of key monetary policy variables treasury bill rate, monetary policy rate, cash reserve ratio, and money supply on manufacturing production.
The findings showed negative and non-significant correlation between money policy rate and manufacturing production, and this implies that high interest rates would discourage borrowing and investment in the manufacturing industry. Conversely, positive correlation was observed between treasury bill rate, cash reserve ratio, money supply, and manufacturing production, with varying degree of significance from variable to variable.
Overall, the findings indicate that although some monetary policy instruments have performed excellently in spurring growth in the manufacturing industry, others and most notably the monetary policy rate have done little to spur growth. Thus, sustainable industrial growth in Nigeria calls for a more specific and balanced application of monetary policy instruments.
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APPENDIX

	YEARS
	MANQ
	CRR
	MPR
	MS
	TRB

	1980
	22,846,110,000
	4.7
	2.6
	28.63
	3.35

	1981
	28,229,470,000
	5.0
	2.3
	10.94
	4.94

	1982
	30,305,470,000
	5.8
	3.1
	11.2
	2.91

	1983
	33,493,510,000
	6.1
	3.5
	11.99
	4.98

	1984
	29,416,500,000
	5.9
	4.9
	12.81
	5.32

	1985
	39,546,800,000
	5.7
	5.7
	12.33
	4.99

	1986
	41,625,670,000
	6.7
	5
	11.91
	5.87

	1987
	45,959,540,000
	8.5
	4.3
	11.81
	5.65

	1988
	66,341,210,000
	11.7
	4.6
	12.17
	6.23

	1989
	76,143,700,000
	11.8
	5.3
	10.45
	3.56

	1990
	87,960,490,000
	18.3
	5.8
	11.64
	4.76

	1991
	115,030,000,000
	29.9
	6.8
	13.4
	3.04

	1992
	159,955,000,000
	71.4
	8.6
	14.25
	6.87

	1993
	231,022,000,000
	104.6
	9.3
	15.79
	7.15

	1994
	370,156,000,000
	136.3
	8.4
	15.09
	7.62

	1995
	619,852,000,000
	167.7
	9.3
	10.28
	7.73

	1996
	780,483,000,000
	178.5
	8.3
	9.09
	7.59

	1997
	848,327,000,000
	190.1
	9.9
	9.73
	5.8

	1998
	838,527,000,000
	216.9
	9
	10.94
	5.93

	1999
	891,287,000,000
	283.4
	10.6
	12.76
	2.47

	2000
	984,081,000,000
	354.7
	11.2
	14.67
	5.77

	2001
	1,146,680,000,000
	545.9
	6.3
	15.9
	5.94

	2002
	1,358,530,000,000
	591.4
	10.3
	13.53
	5.74

	2003
	1,635,050,000,000
	688.7
	11.3
	13.03
	5.92

	2004
	1,968,560,000,000
	732.3
	12.8
	11.76
	4.84

	2005
	2,326,310,000,000
	762.8
	13.2
	11.3
	10.12

	2006
	2,689,080,000,000
	974.9
	14
	11.73
	8.01

	2007
	2,913,260,000,000
	1,195.3
	12.5
	19.29
	10.12

	2008
	3,263,820,000,000
	1,549.1
	10.2
	23.81
	6.93

	2009
	3,406,690,000,000
	1,653.9
	10.1
	25.14
	15.21

	2010
	3,578,640,000,000
	1,845.7
	6
	21.36
	13.74

	2011
	4,527,450,000,000
	2,785.1
	8
	22.48
	6.32

	2012
	5,588,820,000,000
	3,704.5
	12
	22.31
	3.16

	2013
	7,233,320,000,000
	4,245.7
	12.01
	21.45
	5.87

	2014
	8,685,430,000,000
	5,384.1
	11
	24.72
	6.01

	2015
	8,973,770,000,000
	5,811.5
	12.1
	22.31
	7.46

	2016
	8,903,240,000,000
	6,241.1
	14.3
	21.45
	6.73

	2017
	10,044,500,000,000
	6,809.2
	15.8
	22.58
	4.14

	2018
	12,455,500,000,000
	7,238.2
	14
	23.53
	6.82

	2019
	13,389,140,000,000
	8,254.2
	15.9
	26.67
	5.74

	2020
	13,578,340,000,000
	9,123.2
	17.1
	25.76
	12.01

	2021
	13,964,290,000,000
	9,427.6
	16.8
	27.65
	9.32

	2022
	14,266,590,000,000
	9,779.3
	17.5
	26.76
	8.74

	2023
	16,410,620,000,000
	9,901.9
	19.4
	24.78
	9.65


DESCRIPTIVE STATISTICS
	
	LMANQ
	MPR
	TBR
	LCRR
	MS

	 Mean
	 27.52759
	 9.797955
	 6.615227
	 5.782225
	 17.17659

	 Median
	 27.85266
	 10.00000
	 5.935000
	 6.342476
	 14.46000

	 Maximum
	 30.42895
	 19.40000
	 15.21000
	 9.200479
	 28.63000

	 Minimum
	 23.85205
	 2.300000
	 2.470000
	 1.553100
	 9.060000

	 Std. Dev.
	 2.171989
	 4.387970
	 2.688571
	 2.642870
	 6.227148

	 Skewness
	-0.345228
	 0.179435
	 1.190285
	-0.319092
	 0.398754

	 Kurtosis
	 1.740380
	 2.241996
	 4.749308
	 1.736102
	 1.530022

	
	
	
	
	
	

	 Jarque-Bera
	 3.782850
	 1.289490
	 15.99985
	 3.675312
	 5.127567

	 Probability
	 0.150857
	 0.524796
	 0.000335
	 0.159190
	 0.077013

	
	
	
	
	
	

	 Sum
	 1211.214
	 431.1100
	 291.0700
	 254.4179
	 755.7700

	 Sum Sq. Dev.
	 202.8542
	 827.9339
	 310.8219
	 300.3449
	 1667.427

	
	
	
	
	
	

	 Observations
	 44
	 44
	 44
	 44
	 44


LONGRUN REGRESSION RESULT
	Dependent Variable: LMANQ
	
	

	Method: Least Squares
	
	

	Date: 01/11/25   Time: 22:20
	
	

	Sample: 1980 2023
	
	

	Included observations: 44
	
	

	
	
	
	
	

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	
	
	
	
	

	
	
	
	
	

	C
	22.87326
	0.083538
	273.8053
	0.0000

	MPR
	-0.014831
	0.011788
	-1.258128
	0.2158

	TBR
	0.008704
	0.010028
	0.867950
	0.3907

	LCRR
	0.820993
	0.023092
	35.55251
	0.0000

	MS
	0.017217
	0.005314
	3.240031
	0.0024

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.905309
	    Mean dependent var
	27.52759

	Adjusted R-squared
	0.894828
	    S.D. dependent var
	2.171989

	S.E. of regression
	0.156196
	    Akaike info criterion
	-0.768768

	Sum squared resid
	0.951488
	    Schwarz criterion
	-0.566019

	Log likelihood
	21.91289
	    Hannan-Quinn criter.
	-0.693579

	F-statistic
	2068.918
	    Durbin-Watson stat
	0.766283

	Prob(F-statistic)
	0.000000
	
	
	

	
	
	
	
	

	
	
	
	
	



UNIT ROOT AT LEVEL FORM
	Null Hypothesis: LMANQ has a unit root
	

	Exogenous: Constant
	
	

	Lag Length: 2 (Automatic - based on SIC, maxlag=9)

	
	
	
	
	

	
	
	
	
	

	
	
	
	t-Statistic
	  Prob.*

	
	
	
	
	

	
	
	
	
	

	Augmented Dickey-Fuller test statistic
	-1.373947
	 0.5856

	Test critical values:
	1% level
	
	-3.600987
	

	
	5% level
	
	-2.935001
	

	
	10% level
	
	-2.605836
	

	
	
	
	
	

	
	
	
	
	

	*MacKinnon (1996) one-sided p-values.
	

	
	
	
	
	

	
	
	
	
	

	Augmented Dickey-Fuller Test Equation
	

	Dependent Variable: D(LMANQ)
	
	

	Method: Least Squares
	
	

	Date: 01/11/25   Time: 22:33
	
	

	Sample (adjusted): 1983 2023
	
	

	Included observations: 41 after adjustments
	

	
	
	
	
	

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	
	
	
	
	

	
	
	
	
	

	LMANQ(-1)
	-0.012604
	0.009174
	-1.373947
	0.1777

	D(LMANQ(-1))
	0.438724
	0.160372
	2.735663
	0.0095

	D(LMANQ(-2))
	0.015587
	0.160848
	0.096907
	0.9233

	C
	0.432726
	0.260157
	1.663326
	0.1047

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.272485
	    Mean dependent var
	0.153521

	Adjusted R-squared
	0.213497
	    S.D. dependent var
	0.131711

	S.E. of regression
	0.116808
	    Akaike info criterion
	-1.364100

	Sum squared resid
	0.504834
	    Schwarz criterion
	-1.196922

	Log likelihood
	31.96404
	    Hannan-Quinn criter.
	-1.303223

	F-statistic
	4.619356
	    Durbin-Watson stat
	2.015444

	Prob(F-statistic)
	0.007650
	
	
	

	
	
	
	
	

	
	
	
	
	


	Null Hypothesis: MPR has a unit root
	

	Exogenous: Constant
	
	

	Lag Length: 0 (Automatic - based on SIC, maxlag=9)

	
	
	
	
	

	
	
	
	
	

	
	
	
	t-Statistic
	  Prob.*

	
	
	
	
	

	
	
	
	
	

	Augmented Dickey-Fuller test statistic
	-0.875673
	 0.7864

	Test critical values:
	1% level
	
	-3.592462
	

	
	5% level
	
	-2.931404
	

	
	10% level
	
	-2.603944
	

	
	
	
	
	

	
	
	
	
	

	*MacKinnon (1996) one-sided p-values.
	

	
	
	
	
	

	
	
	
	
	

	Augmented Dickey-Fuller Test Equation
	

	Dependent Variable: D(MPR)
	
	

	Method: Least Squares
	
	

	Date: 01/11/25   Time: 22:33
	
	

	Sample (adjusted): 1981 2023
	
	

	Included observations: 43 after adjustments
	

	
	
	
	
	

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	
	
	
	
	

	
	
	
	
	

	MPR(-1)
	-0.055391
	0.063255
	-0.875673
	0.3863

	C
	0.921046
	0.659598
	1.396374
	0.1701

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.018359
	    Mean dependent var
	0.390698

	Adjusted R-squared
	-0.005583
	    S.D. dependent var
	1.708498

	S.E. of regression
	1.713260
	    Akaike info criterion
	3.960069

	Sum squared resid
	120.3457
	    Schwarz criterion
	4.041985

	Log likelihood
	-83.14148
	    Hannan-Quinn criter.
	3.990277

	F-statistic
	0.766803
	    Durbin-Watson stat
	2.193807

	Prob(F-statistic)
	0.386309
	
	
	

	
	
	
	
	

	
	
	
	
	


	Null Hypothesis: TBR has a unit root
	

	Exogenous: Constant
	
	

	Lag Length: 0 (Automatic - based on SIC, maxlag=9)

	
	
	
	
	

	
	
	
	
	

	
	
	
	t-Statistic
	  Prob.*

	
	
	
	
	

	
	
	
	
	

	Augmented Dickey-Fuller test statistic
	-2.879646
	 0.0746

	Test critical values:
	1% level
	
	-3.592462
	

	
	5% level
	
	-2.931404
	

	
	10% level
	
	-2.603944
	

	
	
	
	
	

	
	
	
	
	

	*MacKinnon (1996) one-sided p-values.
	

	
	
	
	
	

	
	
	
	
	

	Augmented Dickey-Fuller Test Equation
	

	Dependent Variable: D(TBR)
	
	

	Method: Least Squares
	
	

	Date: 01/11/25   Time: 22:34
	
	

	Sample (adjusted): 1981 2023
	
	

	Included observations: 43 after adjustments
	

	
	
	
	
	

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	
	
	
	
	

	
	
	
	
	

	TBR(-1)
	-0.534588
	0.137793
	-3.879646
	0.0004

	C
	3.645202
	0.972799
	3.747126
	0.0006

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.268532
	    Mean dependent var
	0.146512

	Adjusted R-squared
	0.250691
	    S.D. dependent var
	2.763545

	S.E. of regression
	2.392197
	    Akaike info criterion
	4.627697

	Sum squared resid
	234.6269
	    Schwarz criterion
	4.709613

	Log likelihood
	-97.49548
	    Hannan-Quinn criter.
	4.657905

	F-statistic
	15.05165
	    Durbin-Watson stat
	2.065169

	Prob(F-statistic)
	0.000372
	
	
	

	
	
	
	
	

	
	
	
	
	


	Null Hypothesis: LCRR has a unit root
	

	Exogenous: Constant
	
	

	Lag Length: 0 (Automatic - based on SIC, maxlag=9)

	
	
	
	
	

	
	
	
	
	

	
	
	
	t-Statistic
	  Prob.*

	
	
	
	
	

	
	
	
	
	

	Augmented Dickey-Fuller test statistic
	-1.312207
	 0.6154

	Test critical values:
	1% level
	
	-3.592462
	

	
	5% level
	
	-2.931404
	

	
	10% level
	
	-2.603944
	

	
	
	
	
	

	
	
	
	
	

	*MacKinnon (1996) one-sided p-values.
	

	
	
	
	
	

	
	
	
	
	

	Augmented Dickey-Fuller Test Equation
	

	Dependent Variable: D(LCRR)
	
	

	Method: Least Squares
	
	

	Date: 01/11/25   Time: 22:35
	
	

	Sample (adjusted): 1981 2023
	
	

	Included observations: 43 after adjustments
	

	
	
	
	
	

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	
	
	
	
	

	
	
	
	
	

	LCRR(-1)
	-0.013145
	0.010017
	-1.312207
	0.1967

	C
	0.252807
	0.062740
	4.029430
	0.0002

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.040305
	    Mean dependent var
	0.177846

	Adjusted R-squared
	0.016897
	    S.D. dependent var
	0.171568

	S.E. of regression
	0.170113
	    Akaike info criterion
	-0.659317

	Sum squared resid
	1.186470
	    Schwarz criterion
	-0.577401

	Log likelihood
	16.17531
	    Hannan-Quinn criter.
	-0.629109

	F-statistic
	1.721886
	    Durbin-Watson stat
	1.037338

	Prob(F-statistic)
	0.196750
	
	
	

	
	
	
	
	

	
	
	
	
	


	Null Hypothesis: MS has a unit root
	

	Exogenous: Constant
	
	

	Lag Length: 0 (Automatic - based on SIC, maxlag=9)

	
	
	
	
	

	
	
	
	
	

	
	
	
	t-Statistic
	  Prob.*

	
	
	
	
	

	
	
	
	
	

	Augmented Dickey-Fuller test statistic
	-2.180374
	 0.2161

	Test critical values:
	1% level
	
	-3.592462
	

	
	5% level
	
	-2.931404
	

	
	10% level
	
	-2.603944
	

	
	
	
	
	

	
	
	
	
	

	*MacKinnon (1996) one-sided p-values.
	

	
	
	
	
	

	
	
	
	
	

	Augmented Dickey-Fuller Test Equation
	

	Dependent Variable: D(MS)
	
	

	Method: Least Squares
	
	

	Date: 01/11/25   Time: 22:35
	
	

	Sample (adjusted): 1981 2023
	
	

	Included observations: 43 after adjustments
	

	
	
	
	
	

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	
	
	
	
	

	
	
	
	
	

	MS(-1)
	-0.181013
	0.083019
	-2.180374
	0.0350

	C
	2.987641
	1.499855
	1.991953
	0.0531

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.103904
	    Mean dependent var
	-0.089535

	Adjusted R-squared
	0.082048
	    S.D. dependent var
	3.474946

	S.E. of regression
	3.329339
	    Akaike info criterion
	5.288820

	Sum squared resid
	454.4643
	    Schwarz criterion
	5.370736

	Log likelihood
	-111.7096
	    Hannan-Quinn criter.
	5.319028

	F-statistic
	4.754031
	    Durbin-Watson stat
	1.006827

	Prob(F-statistic)
	0.035024
	
	
	

	
	
	
	
	

	
	
	
	
	


UNIT ROOT AT FIRST DIFFERENCE
	Null Hypothesis: D(LMANQ) has a unit root
	

	Exogenous: Constant
	
	

	Lag Length: 1 (Automatic - based on SIC, maxlag=9)

	
	
	
	
	

	
	
	
	
	

	
	
	
	t-Statistic
	  Prob.*

	
	
	
	
	

	
	
	
	
	

	Augmented Dickey-Fuller test statistic
	-3.043560
	 0.0391

	Test critical values:
	1% level
	
	-3.600987
	

	
	5% level
	
	-2.935001
	

	
	10% level
	
	-2.605836
	

	
	
	
	
	

	
	
	
	
	

	*MacKinnon (1996) one-sided p-values.
	

	
	
	
	
	

	
	
	
	
	

	Augmented Dickey-Fuller Test Equation
	

	Dependent Variable: D(LMANQ,2)
	

	Method: Least Squares
	
	

	Date: 01/11/25   Time: 22:36
	
	

	Sample (adjusted): 1983 2023
	
	

	Included observations: 41 after adjustments
	

	
	
	
	
	

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	
	
	
	
	

	
	
	
	
	

	D(LMANQ(-1))
	-0.502486
	0.165098
	-3.043560
	0.0042

	D(LMANQ(-1),2)
	-0.029017
	0.162416
	-0.178660
	0.8592

	C
	0.077845
	0.031450
	2.475207
	0.0179

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.261855
	    Mean dependent var
	0.001684

	Adjusted R-squared
	0.223005
	    S.D. dependent var
	0.134054

	S.E. of regression
	0.118165
	    Akaike info criterion
	-1.363119

	Sum squared resid
	0.530590
	    Schwarz criterion
	-1.237736

	Log likelihood
	30.94394
	    Hannan-Quinn criter.
	-1.317461

	F-statistic
	6.740185
	    Durbin-Watson stat
	1.997339

	Prob(F-statistic)
	0.003124
	
	
	

	
	
	
	
	

	
	
	
	
	


	Null Hypothesis: D(MPR) has a unit root
	

	Exogenous: Constant
	
	

	Lag Length: 0 (Automatic - based on SIC, maxlag=9)

	
	
	
	
	

	
	
	
	
	

	
	
	
	t-Statistic
	  Prob.*

	
	
	
	
	

	
	
	
	
	

	Augmented Dickey-Fuller test statistic
	-7.309239
	 0.0000

	Test critical values:
	1% level
	
	-3.596616
	

	
	5% level
	
	-2.933158
	

	
	10% level
	
	-2.604867
	

	
	
	
	
	

	
	
	
	
	

	*MacKinnon (1996) one-sided p-values.
	

	
	
	
	
	

	
	
	
	
	

	Augmented Dickey-Fuller Test Equation
	

	Dependent Variable: D(MPR,2)
	
	

	Method: Least Squares
	
	

	Date: 01/11/25   Time: 22:36
	
	

	Sample (adjusted): 1982 2023
	
	

	Included observations: 42 after adjustments
	

	
	
	
	
	

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	
	
	
	
	

	
	
	
	
	

	D(MPR(-1))
	-1.151313
	0.157515
	-7.309239
	0.0000

	C
	0.460823
	0.272336
	1.692111
	0.0984

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.571849
	    Mean dependent var
	0.052381

	Adjusted R-squared
	0.561145
	    S.D. dependent var
	2.607528

	S.E. of regression
	1.727386
	    Akaike info criterion
	3.977544

	Sum squared resid
	119.3545
	    Schwarz criterion
	4.060290

	Log likelihood
	-81.52842
	    Hannan-Quinn criter.
	4.007874

	F-statistic
	53.42497
	    Durbin-Watson stat
	2.034180

	Prob(F-statistic)
	0.000000
	
	
	

	
	
	
	
	

	
	
	
	
	


	Null Hypothesis: D(TBR) has a unit root
	

	Exogenous: Constant
	
	

	Lag Length: 0 (Automatic - based on SIC, maxlag=9)

	
	
	
	
	

	
	
	
	
	

	
	
	
	t-Statistic
	  Prob.*

	
	
	
	
	

	
	
	
	
	

	Augmented Dickey-Fuller test statistic
	-8.871414
	 0.0000

	Test critical values:
	1% level
	
	-3.596616
	

	
	5% level
	
	-2.933158
	

	
	10% level
	
	-2.604867
	

	
	
	
	
	

	
	
	
	
	

	*MacKinnon (1996) one-sided p-values.
	

	
	
	
	
	

	
	
	
	
	

	Augmented Dickey-Fuller Test Equation
	

	Dependent Variable: D(TBR,2)
	
	

	Method: Least Squares
	
	

	Date: 01/11/25   Time: 22:37
	
	

	Sample (adjusted): 1982 2023
	
	

	Included observations: 42 after adjustments
	

	
	
	
	
	

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	
	
	
	
	

	
	
	
	
	

	D(TBR(-1))
	-1.323639
	0.149203
	-8.871414
	0.0000

	C
	0.153677
	0.412390
	0.372649
	0.7114

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.663022
	    Mean dependent var
	-0.016190

	Adjusted R-squared
	0.654597
	    S.D. dependent var
	4.542560

	S.E. of regression
	2.669707
	    Akaike info criterion
	4.848263

	Sum squared resid
	285.0935
	    Schwarz criterion
	4.931009

	Log likelihood
	-99.81351
	    Hannan-Quinn criter.
	4.878592

	F-statistic
	78.70199
	    Durbin-Watson stat
	2.048720

	Prob(F-statistic)
	0.000000
	
	
	

	
	
	
	
	

	
	
	
	
	


	Null Hypothesis: D(LCRR) has a unit root
	

	Exogenous: Constant
	
	

	Lag Length: 0 (Automatic - based on SIC, maxlag=9)

	
	
	
	
	

	
	
	
	
	

	
	
	
	t-Statistic
	  Prob.*

	
	
	
	
	

	
	
	
	
	

	Augmented Dickey-Fuller test statistic
	-3.672142
	 0.0082

	Test critical values:
	1% level
	
	-3.596616
	

	
	5% level
	
	-2.933158
	

	
	10% level
	
	-2.604867
	

	
	
	
	
	

	
	
	
	
	

	*MacKinnon (1996) one-sided p-values.
	

	
	
	
	
	

	
	
	
	
	

	Augmented Dickey-Fuller Test Equation
	

	Dependent Variable: D(LCRR,2)
	
	

	Method: Least Squares
	
	

	Date: 01/11/25   Time: 22:37
	
	

	Sample (adjusted): 1982 2023
	
	

	Included observations: 42 after adjustments
	

	
	
	
	
	

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	
	
	
	
	

	
	
	
	
	

	D(LCRR(-1))
	-0.510035
	0.138893
	-3.672142
	0.0007

	C
	0.091547
	0.034532
	2.651069
	0.0114

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.252122
	    Mean dependent var
	-0.001169

	Adjusted R-squared
	0.233425
	    S.D. dependent var
	0.174377

	S.E. of regression
	0.152675
	    Akaike info criterion
	-0.874569

	Sum squared resid
	0.932380
	    Schwarz criterion
	-0.791823

	Log likelihood
	20.36595
	    Hannan-Quinn criter.
	-0.844239

	F-statistic
	13.48463
	    Durbin-Watson stat
	2.066713

	Prob(F-statistic)
	0.000704
	
	
	

	
	
	
	
	

	
	
	
	
	


	Null Hypothesis: D(MS) has a unit root
	

	Exogenous: Constant
	
	

	Lag Length: 1 (Automatic - based on SIC, maxlag=9)

	
	
	
	
	

	
	
	
	
	

	
	
	
	t-Statistic
	  Prob.*

	
	
	
	
	

	
	
	
	
	

	Augmented Dickey-Fuller test statistic
	-4.986763
	 0.0002

	Test critical values:
	1% level
	
	-3.600987
	

	
	5% level
	
	-2.935001
	

	
	10% level
	
	-2.605836
	

	
	
	
	
	

	
	
	
	
	

	*MacKinnon (1996) one-sided p-values.
	

	
	
	
	
	

	
	
	
	
	

	Augmented Dickey-Fuller Test Equation
	

	Dependent Variable: D(MS,2)
	
	

	Method: Least Squares
	
	

	Date: 01/11/25   Time: 22:38
	
	

	Sample (adjusted): 1983 2023
	
	

	Included observations: 41 after adjustments
	

	
	
	
	
	

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	
	
	
	
	

	
	
	
	
	

	D(MS(-1))
	-0.857212
	0.171897
	-4.986763
	0.0000

	D(MS(-1),2)
	0.133026
	0.095430
	1.393959
	0.1714

	C
	0.221616
	0.336239
	0.659103
	0.5138

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.401403
	    Mean dependent var
	-0.054634

	Adjusted R-squared
	0.369898
	    S.D. dependent var
	2.667046

	S.E. of regression
	2.117073
	    Akaike info criterion
	4.408302

	Sum squared resid
	170.3159
	    Schwarz criterion
	4.533685

	Log likelihood
	-87.37018
	    Hannan-Quinn criter.
	4.453959

	F-statistic
	12.74091
	    Durbin-Watson stat
	1.922667

	Prob(F-statistic)
	0.000058
	
	
	

	
	
	
	
	

	
	
	
	
	



CO-INTEGRATION TEST
	Null Hypothesis: RESIDUAL has a unit root
	

	Exogenous: None
	
	

	Lag Length: 2 (Automatic - based on SIC, maxlag=9)

	
	
	
	
	

	
	
	
	
	

	
	
	
	t-Statistic
	  Prob.*

	
	
	
	
	

	
	
	
	
	

	Augmented Dickey-Fuller test statistic
	-4.877774
	 0.0000

	Test critical values:
	1% level
	
	-2.622585
	

	
	5% level
	
	-1.949097
	

	
	10% level
	
	-1.611824
	

	
	
	
	
	

	
	
	
	
	

	*MacKinnon (1996) one-sided p-values.
	

	
	
	
	
	

	
	
	
	
	

	Augmented Dickey-Fuller Test Equation
	

	Dependent Variable: D(RESIDUAL)
	

	Method: Least Squares
	
	

	Date: 01/11/25   Time: 22:40
	
	

	Sample (adjusted): 1983 2023
	
	

	Included observations: 41 after adjustments
	

	
	
	
	
	

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	
	
	
	
	

	
	
	
	
	

	RESIDUAL(-1)
	-0.713925
	0.146363
	-4.877774
	0.0000

	D(RESIDUAL(-1))
	0.459082
	0.139999
	3.279187
	0.0022

	D(RESIDUAL(-2))
	0.321471
	0.151493
	2.122016
	0.0404

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.405292
	    Mean dependent var
	0.002810

	Adjusted R-squared
	0.373992
	    S.D. dependent var
	0.132688

	S.E. of regression
	0.104984
	    Akaike info criterion
	-1.599669

	Sum squared resid
	0.418819
	    Schwarz criterion
	-1.474286

	Log likelihood
	35.79322
	    Hannan-Quinn criter.
	-1.554011

	Durbin-Watson stat
	2.122834
	
	
	

	
	
	
	
	

	
	
	
	
	



ERROR CORRECTION MODEL
	Dependent Variable: D(LMANQ)
	
	

	Method: Least Squares
	
	

	Date: 01/11/25   Time: 22:41
	
	

	Sample (adjusted): 1981 2023
	
	

	Included observations: 43 after adjustments
	

	
	
	
	
	

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	
	
	
	
	

	
	
	
	
	

	C
	0.093253
	0.020060
	4.648667
	0.0000

	D(MPR)
	-0.000239
	0.007955
	-0.030028
	0.9762

	D(TBR)
	-0.000671
	0.004901
	-0.136960
	0.8918

	D(LCRR)
	0.326973
	0.081060
	4.033727
	0.0003

	D(MS)
	-0.012246
	0.003951
	-3.099398
	0.0037

	ECM(-1)
	-0.484094
	0.090228
	-5.365231
	0.0000

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.606498
	    Mean dependent var
	0.152951

	Adjusted R-squared
	0.553323
	    S.D. dependent var
	0.129476

	S.E. of regression
	0.086534
	    Akaike info criterion
	-1.927774

	Sum squared resid
	0.277060
	    Schwarz criterion
	-1.682026

	Log likelihood
	47.44715
	    Hannan-Quinn criter.
	-1.837150

	F-statistic
	11.40552
	    Durbin-Watson stat
	1.511162

	Prob(F-statistic)
	0.000001
	
	
	

	
	
	
	
	

	
	
	
	
	


	Heteroskedasticity Test: ARCH
	
	

	
	
	
	
	

	
	
	
	
	

	F-statistic
	13.18395
	    Prob. F(1,41)
	0.0008

	Obs*R-squared
	10.46269
	    Prob. Chi-Square(1)
	0.0012

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	Test Equation:
	
	
	

	Dependent Variable: RESID^2
	
	

	Method: Least Squares
	
	

	Date: 01/11/25   Time: 22:43
	
	

	Sample (adjusted): 1981 2023
	
	

	Included observations: 43 after adjustments
	

	
	
	
	
	

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	
	
	
	
	

	
	
	
	
	

	C
	0.010848
	0.007525
	1.441672
	0.1570

	RESID^2(-1)
	0.493985
	0.136048
	3.630971
	0.0008

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.243318
	    Mean dependent var
	0.021741

	Adjusted R-squared
	0.224863
	    S.D. dependent var
	0.051396

	S.E. of regression
	0.045250
	    Akaike info criterion
	-3.307818

	Sum squared resid
	0.083951
	    Schwarz criterion
	-3.225901

	Log likelihood
	73.11808
	    Hannan-Quinn criter.
	-3.277609

	F-statistic
	13.18395
	    Durbin-Watson stat
	1.669380

	Prob(F-statistic)
	0.000777
	
	
	

	
	
	
	
	

	
	
	
	
	


NORMALITY TEST
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Series: Residuals

Sample 1980 2023

Observations 44

Mean       -1.96e-15

Median    0.014751

Maximum   0.255176

Minimum  -0.521056

Std. Dev.    0.148754

Skewness   -1.407280

Kurtosis    6.393377

Jarque-Bera  35.63406

Probability  0.000000
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