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ABSTRACT 

This study contributes to the debate on the interaction of monetary policy, macroprudential policy, 

macroeconomy and financial stability in the case of Pakistan. Ensuring financial stability is 

paramount in sustaining a robust and resilient economy, and the synergistic implementation of 

monetary policy and macroprudential policy plays a pivotal role in fortifying the foundations of 

the financial system. The study uses the Markov Switching Causality-Vector Error Correction 

(MSC-VEC) model to investigate the causal relationship because it captures the dynamic nature 

of causation between policies and the macroeconomy and financial stability and identifies the 

specific timing of shifts in causality alongside real macroeconomic and monetary events. The 

timeline of the study is from 2004Q1 to 2021Q4.  

First, we check the causal relationship between monetary policy, macroeconomy and financial 

stability. The study reveals that by implementing an increase in money supply stimulates output 

growth, while a decrease in money supply promotes price stability. Further, employing either a 

decrease in interest rate or an increase in interest rate are not effective for financial stability. In 

situations of economic stagnation or deflation, the central bank adopts an increase or decrease in 

money supply, while during periods of financial turbulence, it opts for a decrease in money supply 

or a restrictive price-based monetary policy.  

Second, we check the causal relationship between macroprudential policies and financial stability. 

While credit-based Capital Adequacy Ratio (CAR) macroprudential tool liquidity-based Loan to 

Deposit Ratio (LTD) tool both promote the financial stability in Pakistan. Capital Adequacy Ratio 

(CAR) ratio is more effective than Loan to Deposit Ratio (LTD) in promoting the financial 

stability.  Macroprudential policies play an important role to safeguard financial stability alongside 

monetary policy.  

Keywords: Monetary Policy, Macroprudential Policy, Output, Price, and Financial Stability 
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CHAPTER 1 

INTRODUCTION 

1.1 Introduction  

Monetary policy and macroprudential instruments are two primary categories of policy 

instruments that affect the financial condition of the economy. The interest rate or policy rates are 

eminent instruments of monetary policy, while macroprudential policies have lately resurfaced and 

are a tool that is becoming more active (IMF, 2015). The financial crisis of 2007-2008 and its 

enduring impact have prompted a significant reassessment of the prevailing macroeconomic policy 

framework that had seemingly effectively stabilized the economy during the Great Moderation 

era. Firstly, it compelled a reconsideration of monetary policy frameworks, which had primarily 

emphasized maintaining “price stability”1. This shift occurred because it became evident that price 

stability alone was insufficient to ensure “financial stability”2, and the absence of financial 

stability could trigger substantial adverse effects on price stability. Secondly, it starts the debate 

on a new area of policy known as Macroprudential Policy, which was stimulated by the immediate 

contribution of (Crockett, 2000a) and the Bank for International Settlements (BIS).  This approach 

recognized that safeguarding the soundness and safety of individual financial institutions was 

insufficient to guarantee overall financial system stability. It underscored the necessity of adopting 

a systemic approach to ensure financial stability. 

According to (IMF, 2013), the emerging paradigm entails the utilization of both monetary policy 

and macroprudential policies for countercyclical management. Specifically, monetary policy 

primarily targets price stability, while macroprudential policies primarily focus on safeguarding 

financial stability. In contrast, “microprudential policy”3 remains dedicated to upholding the 

stability and soundness of individual financial institutions. The main goal of macroprudential 

 
1 Price stability is a low and stable rate of inflation maintained over an extended period of time (Clarida, 2023).   
2 Financial stability is incommensurate with contagion effects across markets (Avgouleas et al., 2013). Financial 

services are defined in the Annex of financial services as any service of financial nature offered by the supplier of 

financial services. Another definition of financial stability is the robustness of the financial system to external shocks   

(Allen and Wood, 2006a).  
3 Microprudential concerns, however defined, put emphasis on the need to orient financial supervision and regulation 

toward maintaining financial stability from the traditional approach to consumer protection. Reflecting this change,  

(Crockett, 2000b) proposes “marrying the micro and macroprudential dimensions of financial stability. 
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policies is to prevent or, at the very least, contain the buildup of financial imbalances, ensuring the 

financial system’s ability to withstand their unwinding and remain resilient in the face of shocks. 

This division of responsibilities between monetary and macroprudential policy aligns with 

Tinbergen’s effective assignment principle, which dictates that one should have a sufficient 

number of policy instruments to address distinct policy objectives, and these instruments should 

be allocated to the objectives they are most suited to efficiently achieve.  

1.2 Macroprudential Policy 

According to a widely accepted definition provided by  (FSB/IMF/BIS, 2009), “Macroprudential  

policies are designed, to identify and mitigate risks to systemic, stability, in turn reducing the cost 

to the economy from a disruption in, financial services that underpin the workings of financial 

markets - such as the provision of credit, but also of insurance and payment and settlement 

services. (Page, 06)” 

“Macroprudential policy is defined as the use of primarily prudential tools to limit systemic risk 

and is concerned with crisis prevention (Svensson, 2018a).”  

The integration of global markets, the opening up of capital flows, and the proliferation of intricate 

financial products have led to the emergence of banking risks that cannot be adequately evaluated 

using conventional risk measures. Insufficient risk management practices in dealing with systemic 

risks have proven to be highly damaging to the financial system. The deregulation process in 

numerous countries has progressively amplified banking risks, thereby intensifying the instability 

of the financial system. Consequently, regulators have become increasingly interested in 

implementing reforms that treat the financial system as a unified entity.  

The set of actions taken to mitigate risks to the overall stability of the financial sector is referred 

to as macroprudential policies. Following the global financial crisis (GFC), regulatory authorities 

have shifted their focus toward maintaining the stability of the financial system by adopting a 

macroprudential approach instead of a microprudential approach. This change in approach allows 

for a comprehensive assessment and management of systemic risks, utilizing specific instruments 

aimed at preventing future financial crises.  

Macroprudential policy, as a comprehensive approach, evaluates how the actions of individual 

financial institutions impact the overall macroeconomic situation and the interconnectedness 
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among different institutions. These activities have the potential to pose certain risks to national 

financial stability. Even though certain banks may undertake activities or policies that appear 

responsible and conservative within their own context, they can have a broader influence on other 

banks and the entire economy. Therefore, macroprudential policy serves as a crucial element in 

bridging the gap between traditional microprudential policies and macroeconomic policies. 

Initially, the presence of mildly irresponsible policies in individual banks has necessitated limited 

intervention from microprudential institutions, without affecting other banks. However, problems 

arise when numerous banks engage in similar types of transactions, putting the entire financial 

system at risk. Prudent macro policies should aim to prevent such situations. In the past, fiscal and 

monetary policies were considered the main components of macroeconomic policy, but the 

financial crisis introduced a third aspect known as macroprudential policy (Galí, 2015). The 

primary objective of macroprudential policy is to prevent future financial crises.  

A crucial measure is the comprehensive monitoring of systemic risks, which assesses the extent to 

which actions of multiple actors within the financial system pose risks to the system as a whole. It 

is particularly important to monitor the collective behavior of institutions rather than focusing 

solely on individual entities. Another component of this approach involves the utilization of 

macroprudential tools, although their adoption remains limited to a few countries and is still a 

relatively new concept that may require adjustments as the proportion of capital changes. The 

primary emphasis lies in the thorough monitoring of systemic risks. 

Monitoring the complete systems of organizations, rather than focusing solely on individual 

entities, is of utmost importance. Furthermore, an integral component of this approach involves 

the implementation of macroprudential tools. However, their utilization has been relatively limited 

to a few countries, and they are still considered new instruments that may need to adapt as the 

proportion of capital changes. “Macroprudential tools4 are new, and little is known about how 

effective they can be. They are exposed to circumvention and subject to thorny political economy 

constraints, (page 06)” (Blanchard, 2014).  

 
4 The macroprudential tools are Capital adequacy ratio (CAR) used as a proxy of credit, Reserve Requirement (RR) 

used as a proxy of liquidity, and Loan to value (LTV)/ Debt to income (DTI)/ Loan to deposit (LTD) are used as proxy 

of assets. 
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A study by (Akinci and Rumsey, 2018) find that the implementation of macroprudential policy 

enforcement measures is associated with a decrease in the growth of bank credit, along with higher 

prices and increased residential credit. Similarly, (Cerutti et al., 2017) found evidence indicating 

that stricter macroprudential regulations are correlated with lower credit growth, particularly in the 

household credit sector. However, it is important to note that relying solely on aggregate variables 

can obscure significant nuances, especially when the policy's impact can affect other entities in 

contrasting directions.  

Macroprudential policies have proven to be effective in mitigating fluctuations in credit and asset 

prices. However, it is crucial to acknowledge that implementing such policies involves making 

explicit tradeoffs between systemic risk and economic growth. To accurately assess these 

tradeoffs, it is necessary to employ appropriate frameworks of analysis to quantify their impact. 

1.3 Interaction of Monetary and Macroprudential Policies 

Monetary policy and macroprudential policy employ instruments that operate through the financial 

system and can give rise to significant interactions between the two. The preservation of financial 

stability can be effectively addressed by employing both conventional monetary policy 

interventions and macroprudential policy interventions. However, given its targeted approach, 

macroprudential policy should be regarded as the primary defense against the emergence of 

systemic financial vulnerabilities (Martin et al., 2021). 

The effectiveness of macroprudential policy is influenced by monetary policy. There is a trade-off 

associated with higher capital requirements in the banking sector (Mendicino et al., 2020). While 

these requirements enhance the stability of the banking system and offer long-term economic 

benefits, they can impose constraints on credit provision and hinder short-term economic growth. 

However, the negative effects of tighter macroprudential policy can be mitigated by maintaining 

an accommodative monetary policy stance. By ensuring that monetary policy remains supportive, 

the economy can better withstand the impact of more stringent capital requirements, minimizing 

any adverse short-term consequences. However, if accommodation is somehow constrained, such 

as due to the effective lower bound on interest rates (i.e., the point where further rate cuts are not 

feasible), the short-term costs of implementing stricter macroprudential policies could be 

substantial. 
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Macroprudential policy has an impact on the transmission mechanism of monetary policy. In 

situations where interest rates are low, macroprudential measures play a role in managing systemic 

risk within financial markets - interest rate promotes full employment while ensuring stable 

inflation. This, in turn, mitigates the impact of liquidity traps, where cash is preferred over debt 

holdings (Van, 2020).  

Furthermore, the sensitivity of banks to monetary policy shocks is influenced by their levels of 

bank leverage and risk exposure. Banks with higher leverage and riskier assets are more 

susceptible to the impacts of monetary policy shocks on their net worth. Conversely, an increase 

in capital requirements and the presence of a robust banking system reduce the transmission of 

monetary policy. This can be observed in studies such as (Cozzi et al., 2020), which highlight the 

dampening effect of higher capital requirements and a resilient banking system on the transmission 

of monetary policy. 

Monetary and macroprudential policies have a significant impact on bank lending, demonstrating 

a strong complementarity between the two policy areas, as highlighted by (Altavilla et al., 2020). 

Monetary policy easing has a stronger effect on bank lending and risk-taking when the 

macroprudential policy is accommodative, especially for less capitalized banks. 

The macroprudential policy should be given top priority as the initial safeguard against the 

emergence of systemic financial vulnerabilities. Nevertheless, the practical execution of 

macroprudential measures, including potentially unpopular borrower-oriented actions, often faces 

obstacles and delays. Furthermore, these measures are geographically confined since they are 

implemented at the national level and primarily focus on a specific subset of financial 

intermediaries. This underscores the critical need to reduce constraints on the practical 

implementation of macroprudential policy. 

The global financial crisis 2007-2008 had a severe impact on Pakistan's economy, leading to 

significant macroeconomic imbalances and a decline in the GDP growth rate. The GDP growth 

rate dropped from 6.8% in 2007 to a mere 4.1% in 2008, highlighting the country's poor economic 

performance. The fiscal and current-account deficits also rose to their highest levels, reaching 

7.4% and 8.4% of GDP, respectively.  
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The country's fiscal and current-account deficits reached their peak, along with a decline in foreign 

exchange reserves, necessitating a bailout package from the IMF. Additionally, inflation was a 

pressing issue that needed to be addressed. The government had to implement a strict monetary 

policy to tackle the situation, as counter-cyclical fiscal policies were not feasible due to a lack of 

space. “Although the crisis had not yet had a significant impact on Pakistan, there was a need to 

strengthen institutions and avoid complacency,” according to (Mirza, 2010) , head of the 

Competition Commission. 

(Kanwal, 2020) assess the effectiveness of macroprudential policies in Pakistan's listed private and 

public banks. The study found that loan to value ratio (LTV) and capital adequacy requirements 

(CAR) are both effective in managing bank risks, with LTV being more effective for private banks. 

The size of the bank and the capital-to-total-assets ratio had an insignificant yet positive correlation 

with liquidity risk, whereas the return on assets for Islamic banks and the CAR) for commercial 

banks showed a significant and positive relationship with liquidity risk (Alam et al., 2023). 

Although stress tests have been conducted by (Jawed, 2021) and (Shar et al., 2010), research on  

macroprudential policy, only a few studies focusing on this topic in the context of Pakistan which 

are (Phulpoto et al., 2012); (Arif and Anees, 2012); (Akhtar et al., 2011), and (Kanwal, 2020), but 

impact of macroprudential policy on financial stability in Pakistan is lacking. It is crucial to address 

this issue to promote a more robust financial system and enhance transparency, as it may influence 

the investment activities of institutional investors. 

Pakistan’s economic performance over the past several decades has been episodic—and the 

prospects for strong, sustainable, and inclusive growth still seem distant. Economic growth has 

been characterized by boom-and-bust cycles, and the country has not been successful in sustaining 

its episodes of high growth (Amjad, 2011; Hina et al., 2022). 

A common feature in most empirical studies examining the relationship between financial reforms 

and economic growth is the use of linear models (e.g., Beck et al., 2000; Jalil & Ma, 2008; Khan 

et al., 2005). However, the process of financial reform and its implementation typically occurs 

gradually, with the anticipated outcomes taking a significant amount of time. This suggests that 

the reform process could potentially disrupt the linear relationship and give rise to nonlinear 

relationship between financial liberalization and growth. 
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The presence of an asymmetric relationship implies that economic growth responds differently to 

financial reforms in the pre-reform and post-reform periods. It also suggests that changes in 

financial policies may have varying effects on the finance-growth relationship depending on the 

state of policy intervention (Rioja & Valev, 2004). It can be argued that when macroeconomic 

variables exhibit different behaviors due to regime shifts, linear models may inadequately explain 

the impact of policy changes. Despite the crucial role of policy changes in the finance-growth 

relationship, there has been limited research exploring the nonlinear effects of financial reforms 

on economic growth in the context of Pakistan. 

To address this empirical gap, this study employs a Markov switching model to investigate how 

monetary policy and macroprudential policy cause the macroeconomic variables and financial 

stability, specifically in Pakistan. 

1.4 Problem Statement 

The effectiveness of monetary and macroprudential policies in promoting financial stability in 

Pakistan has been subject to debate in recent years. While these policies have been implemented 

to mitigate financial instability, their time-varying causal relationship with financial stability in the 

country is not yet fully understood. The interlinking of monetary and macroprudential policies in 

Pakistan presents a critical challenge for policymakers as it has significant implications for the 

country's financial stability and economic growth. The research problem for a study that examines 

the causal relationship varies over time between monetary policies, macroprudential policies, and 

financial stability in Pakistan could be to what extent do monetary policies and macroprudential 

policies impact financial stability in Pakistan, and how these policies interact with each other over 

time? While monetary policy can help manage inflation and promote economic growth, it can also 

contribute to financial instability if not managed properly. Similarly, macroprudential policies are 

designed to promote financial stability but can have unintended consequences if not implemented 

carefully.  

Therefore, there is a need for a comprehensive and nuanced understanding of how these policies 

interact with each other in context Pakistan and the development of effective policy frameworks 

to manage the risks associated with financial instability. This research addresses this gap in the 

literature by exploring the relationship between monetary and macroprudential policies in Pakistan 
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and identifying strategies to promote sustainable economic development while reducing the risks 

of financial instability. 

This study will contribute to the existing literature by shedding light on the intricate relationship 

between monetary and macroprudential policies and their effects on financial stability in Pakistan 

over time. The study formulates the evidence-based policy strategies that promote sustainable 

economic development while mitigating the risks of financial instability. As Pakistan faces 

numerous economic challenges, including external shocks and internal vulnerabilities, 

understanding the dynamic relationship between these policies will prove instrumental in crafting 

robust policy measures to safeguard financial stability and foster sustainable economic growth in 

the country. Based on this problem statement my research questions and objective are the 

following: 

1.6 Research Questions 

1. What is the role of monetary policy in maintaining financial stability? 

2. What is the role of macroprudential policies in maintaining financial stability?  

1.7 Research Objectives 

The fundamental research objective of the study is: 

• To assess how monetary policy contributes to promote of both macroeconomy and 

financial stability. 

• To investigate the impact of macroprudential policy measures on ensuring the financial 

stability.  

1.8 Unit of Data Collection 

Data collection is the method by which the researcher collects the related information to solve the 

research problem and finally estimate the results. The choice of data collection depends on the 

type of research objectives. The study uses the quarterly data from 2004Q1 to 2021Q4 because of 

limited data availability of macroprudential policy variables. The UDC is from: 

➢ State Bank of Pakistan (SBP) 

➢ International Featured standards (IFS)  
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1.9 Significance of The Study  

The use of monetary policy, such as adjusting interest rates and money supply, can help to manage 

inflation and promote economic growth. However, it can also contribute to financial instability if 

managed properly. Macroprudential policies, on the other hand, are designed to promote financial 

stability by limiting the risks that banks and other financial institutions take on. This could help to 

lower the possibility of financial crises, which can have significant economic and social costs. 

Understanding the relationship between these policies can help the State Bank of Pakistan (SBP) 

and other policymakers to better manage the risks associated with financial instability and promote 

sustainable economic growth. 

This study can be considered important as it contributes positively to a related literature gap and 

adds to the literature by testing the monetary and macroprudential policy effects on the 

macroeconomy and financial stability in Pakistan. The study is significant because it provides 

evidence for policymakers about the relationship between monetary policy, macroprudential 

policy, macroeconomy, and financial stability in Pakistan. This study analyzed the effect of 

monetary policies on the macroeconomy, and how macroeconomic shocks are responded to by the 

central bank. Secondly, it evaluated comprehensively the effects of both monetary and 

macroprudential policies to find the relationship between both policies, and measure the causal 

relationship between monetary policy, macroprudential policy, macroeconomy and financial 

stability. Furthermore, this study identifies the historical times when monetary policy instruments 

with a quantitative or price basis were successful in controlling the macroeconomy and give some 

guidance for decision-makers in the choice and use of monetary instruments. By studying this 

relationship, policymakers and researchers can develop more effective policy frameworks to 

promote sustainable economic development and reduce the risks of financial instability. 

1.10 Organization of the Study 

The structure of the study is outlined as follows: Chapter 1 discusses the introduction of the study. 

Chapter 2 comprises a theoretical review, empirical review, literature regarding Pakistan, and the 

literature gap. Chapter 3 discusses the theoretical review of the study. Chapter 4 includes a 

discussion on variables and research methodology. Chapter 5 contains the results and discussion 

obtained from the estimation. The qualitative analysis is discussed in Chapter 6. Finally, chapter 7 

comprises the summary and conclusion and the policy recommendation. 
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CHAPTER 2 

LITERATURE REVIEW 

The recent crisis (2007-2008) prompted closer monitoring of financial stability and has been 

closely observed to spot any future financial crisis threats. The previous crisis, which spread 

throughout the economy in 2008, resulted in a decrease in employment and economic activity. To 

avoid such crises from happening again at any cost, effective rules and regulations must be 

included while making new policies. (Park, 2011) finds that monetary policy with the aim of price 

stabilization is not enough for financial stability and to prevent/manage future financial crises. 

Macroprudential policy instruments are essential for attaining microprudential policy goals and 

providing a more secure and resilient financial system.  

The literature in this section will discuss the definition of macroprudential policy, its interaction 

with other policies, and the availability of tools in Pakistan. The next segment will discuss the 

interaction between monetary, macroprudential policy and financial stability.  

2.1 Theoretical Review 

The global financial crisis (GFC) of 2007-2008 highlighted that policymakers should monitor and 

manage systematic risk very carefully. The economy and financial sector as a whole may suffer 

grave consequences if this important role is neglected. These crises led to a rising understanding 

of the necessity of implementing macroprudential policy measures to control systemic risks and 

advance a more stable and healthy financial system.  

Defining macroprudential policy involves key elements are: 

• The objectives i.e., mitigating economic risks and improving the financial sector’s 

resilience to withstand any shocks. 

• The combination/set of tools and powers, and the governance structure of these tools.  

• Analysis's focus i.e., the overall financial system and its relationship to the real economy 

(Kemp, 2017). 

2.1.2 History of Macroprudential Policy 

Macroprudential policy gained popularity after the 2008 global financial crisis (GFC), but its exact 

origin is unclear. The term "macroprudential" was first mentioned in an unpublished document by 
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the Bank of England and the Cook Committee in 1970. The Bank for International Settlements 

started promoting macroprudential regulation in the early 2000s - (Clement, 2010). The Cooke 

Committee conference in 1979, which was devoted to addressing the negative effects of fast credit 

expansion on the stability of financial systems in emerging countries, was when the idea was first 

publicly proposed. The Basel Committee on Banking Supervision's predecessor was the Cooke 

Committee. 

(Clement, 2010) documented that the term macroprudential was mentioned in a public report in 

1986. The report identified several vulnerabilities in the financial system, including overestimation 

of liquidity and underpricing of risk due to interconnections between institutions, regulatory 

arbitrage, overloaded settlement and payment systems, the concentration of risk, the potential for 

increased market instability, and significant growth in overall debt.  

Research by (Hutson and Kearney, 1999) , the term macroprudential was brought into the public 

spotlight following the Asian Financial Crisis in 1997. In response, policymakers adopted a new 

approach centered on the creation of improved statistical measures, referred to as macroprudential 

indicators (MPIs), to better gauge the vulnerabilities present within financial systems.  

At an international conference on banking supervision in 2000, the general manager of BIS 

highlighted two distinctive features of macroprudential policy.  

I. The first feature pertains to its output, which aims to limit the cost of financial distress on the 

macro economy.  

II. The second feature is that the aggregate risk is contingent on the collective behavior of 

financial institutions. 

The temporal dimension and the cross-sectional dimension are the two main components of 

macroprudential policy. The temporal dimension is concerned with how risk changes over time 

and is particularly interested in the cyclical linkages between the financial sector and the actual 

economy. To counter this, a prudential framework is required that enables the building up of 

buffers during economic upswings, which may subsequently be used to support stability during 

times of crisis. The distribution of risk within the financial system at a specific period is the focus 

of the cross-sectional dimension, on the other hand. Entities that represent greater risks to financial 
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stability are subject to stricter rules and regulations, providing a more robust financial system (C. 

Borio et al., 2001).  

The significance of the cross-sectional aspect of macroprudential policy became more clearly in 

the wake of the financial crisis. Concerns about the effects of breakdowns inside systemically 

significant financial institutions emerged, bringing attention to the problem of "too big to fail." 

Furthermore, whatever of the precise tools used, it is critical to widely accept the term 

"macroprudential" in public discourse to include policies that address systemic risks resulting from 

the interaction between the macroeconomy and the stability of the financial system. 

2.1.2 Macroprudential Policy Goals (Ultimate and Intermediate)  

The ultimate goal of macroprudential regulation is to promote financial stability, increase 

resilience, and mitigate systemic risk to foster economic growth. This goal is reinforced by 

intermediate objectives that prioritize transparency and accountability in policy implementation. 

The intermediate goals are determined by assessing significant vulnerabilities in the market and 

unique characteristics of the nation's financial system that have the potential to amplify systemic 

risk. The intermediate objectives of macroprudential policy by (Villar, 2017): 

i) Limiting and preventing excessive leverage and credit growth. 

ii) Preventing and mitigating liquidity deficiencies and mismatches between liabilities and assets. 

iii) Curbing the direct and indirect concentration of financial vulnerabilities. 

iv) Mitigating the negative effects of irrational decision-making and reducing moral hazards. 

v) Improving the financial system’s infrastructure. 

2.1.3 Interaction with Monetary Policy  

Macroprudential policy is a crucial aspect of monetary policy as it sets minimum capital buffers 

to mitigate the adverse impact of financial shocks. For instance, in small open economies, the 

reduction of policy rates may trigger massive outflows of capital, and the imposition of minimum 

capital buffers can help offset this risk (Bussière et al., 2021). 

However, the implementation of these policies can be complicated by time inconsistency issues 

and political pressure, hindering their effectiveness. Thus, it is essential to establish a framework 

for macroprudential policy to ensure coordination and complementarity with monetary policy. Any 

coordination among various policies, including monetary and macroprudential policies, must be 
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carried out within this framework while preserving the credibility and independence of monetary 

policy (IMF, 2013). The International Monetary Fund (IMF) highlighted the importance of 

pursuing an expanded macroprudential policy framework to support these efforts. 

2.1.4 Financial System Role  

The financial system has seen significant upheaval in the last two decades. While new markets 

have developed, money globalization and capital markets have increased worldwide rivalry. 

However, the risk associated with the operations of financial institutions has also increased. 

However, these changes have also elevated the linked risk of financial activities. 

The financial system encompasses a set of markets where financial instruments such as stocks, 

bonds, and securities are traded, with regulators monitoring the process. Economic units such as 

households, firms, and banks participate in the stock and banking markets by trading loans, bonds, 

and stocks. 

The goal of the financial system is to efficiently allocate financial resources among market agents 

to contribute to the overall welfare of the economy. To facilitate this process, financial institutions 

enable the flow of funds or capital from surplus units to deficit units in the form of loans 

(Holmstrom, 2015). 

2.1.5 Financial Stability  

Macroprudential policy plays a critical role in protecting the entire financial system from 

instability. There is no proper definition of macroprudential which is accept around the world. Two 

groups with differing perspectives exist, (Allen and Wood, 2006b) defines financial stability is 

described as a financial system's capacity to absorb external shocks. (Borio and Drehmann, 2009) 

view stability in terms of the banking institutions' resilience to shocks, emphasizing the 

endogenous nature of the credit crisis. They argue that stability is determined by the banking 

institutions' ability to withstand even normal-sized shocks, let alone enormous shocks. 

2.1.6 Systematic Risk  

When a financial entity fails to meet its obligations, it can lead to a chain reaction of other financial 

entities also failing to meet their outstanding obligations. This is referred to as a systemic risk, 

which is only deemed to be a threat to the overall economy when it poses a danger to the entire 

system (Acharya et al., 2017). 
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2.2 Empirical Review  

Before the 1970s and 1980s, the theoretical framework of monetarism, based on the monetary 

quantity theory, provided the fundamental basis for discussions on macroeconomic functioning 

(Friedman, 1970). After 1980 the new Keynesianism sticky price theory was replaced by the 

monetarism theory with a new approach of DSGE model and modern research started on the 

macroeconomic framework that includes the actual output, rate of interest, and inflation (Caraiani, 

2015). Since 1982, the United States, as a representative of Western industrialized nations, has 

undergone a significant shift in its monetary policy approach. Rather than primarily focusing on 

limiting the money supply, the emphasis has now moved toward interest-rate targeting. This 

change reflects a broader trend toward adopting a price-based monetary policy framework. 

(Benchimol and Fourçans, 2017) explain that monetary policies are effective and have a reverse 

effect on output and inflation in economic crises. (Coibion et al., 2017) discusses monetary policy 

shudders are the main reason for the cyclical deviations in consumption, income, and expenditure 

and contractionary monetary policies rise the disparities in the respective factors. 

Central banks in various nations or areas have implemented unconventional monetary policies to 

give liquidity directly to the market and promote recovery in the economy to address the problem 

of a liquidity shortage that affects financial markets and institutions. (Rogers et al., 2014) shows 

some countries that adopted nonconventional monetary policies, like quantitative easing policy 

their financial markets work effectively like the US, Japan, and European Central Bank. While the 

quantitative easing implemented by the US central bank can have a substantial positive impact on 

stock investor confidence, its influence on interest rates and employment is comparatively less 

significant. (Bhar et al., 2015). (Miera and Repullo, 2019) developed a comprehensive general 

equilibrium model to investigate the impact of monetary and macroprudential policies on financial 

stability. Their analysis revealed that the implementation of stringent monetary policies, facilitated 

through open market operations, and the enforcement of higher capital requirements as part of 

macroprudential policies are effective measures in promoting financial stability. 

There is a growing consensus that the aftermath of the global financial crisis has emphasized the 

central bank's vital role in safeguarding financial stability, despite the conventional belief among 

economists that the central bank’s primary aim is to preserve price stability. Because it has the 

capacity to undermine economic stability and thwart sustainable growth, financial stability is 
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important. Financial stability is the capacity of a country’s financial system to resist and absorb 

diverse shocks without jeopardizing favorable circumstances for economic progress, such as 

effective payment channels and strong savings. This viewpoint highlights the necessity for central 

banks to prioritize maintaining financial stability as well as price stability as part of their role 

beyond price stability. (Svensson, 2018). According to (Stein, 2012), the emphasis on financial 

stability as a primary goal of central banks is not a new catchphrase but has been a dominating 

position historically. 

Price stability alone would not provide financial stability, as became obvious after the global 

financial crisis. Insisting on financial stability as a second macroeconomic objective is part of the 

new paradigm. Understanding how the new objective of financial stability will be implemented 

into the current framework will be crucial in this situation. (Nair and Anand, 2020) looks into the 

effectiveness of monetary policy as a means of promoting financial stability. In the context of 

India, we contrast interest rates determined by the asset price augmented Taylor rule with the 

standard Taylor rule. The results suggest that one of the most successful strategies for controlling 

financial instability may be asset price targeting. 

2.2.1 Monetary, Macroprudential Policies and Financial Stability 

Monetary policy and macroprudential policy represent distinct approaches with different goals, 

mechanisms, and enforcement measures in various countries. However, there exists a certain level 

of interdependence between these policies. The influence of monetary policy on financial stability 

is unintentional, relatively limited, and lacks a consistent pattern. Nevertheless, it consistently and 

significantly affects price stability and overall economic stability. Conversely, macroprudential 

policy exerts a meaningful and systematic impact on financial stability, but its effects on inflation 

and output are indirect, negligible, and difficult to predict. These characteristics create a favorable 

environment for the effective independent implementation of each policy, resembling a Nash 

equilibrium. In this scenario, each policy can focus on achieving its specific objectives while 

taking into account the interactions with the other policy through macroprudential regulation 

(Svensson, 2018a). 

The two models, DSGE and bank-based, were set up by (Agur and Demertzis, 2019) to analyze 

how the macroprudential authority handles the financial stability side effect of monetary policy 

and show that there are two ways that a change in interest rates can affect a bank's behavior, 
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through profit and leverage. The possibilities frontier further demonstrates how monetary policy 

influences the regulator's operating environment, which suggests that even under an optimal 

framework, the regulator will not be able to balance out these two effects.  

Based on the (Cerutti et al., 2016) model, the influence of monetary and macroprudential policies 

on financial stability is investigated. (Ouerghi and Hammami, 2022) for developed and developing 

countries. Given the number of goals in monetary policy and the temporary interest rate cap, 

macroprudential regulation is more efficient than monetary policy. Given their level of openness 

and constrained access to external finance, macroprudential tools—which are employed to prevent 

excessive lending—appear to be more successful for developing nations. Macroprudential 

instruments, which are used to regulate mortgage borrowing and foreign exchange loans, appear 

to be less effective and more difficult to monitor for advanced nations that are more financially 

open and have more sophisticated and varied external financial sources. 

The (GMM) and (SVAR) methods are used by (Jiang et al., 2019) to assess the effectiveness of 

the harmonization of monetary policy and macroprudential policy on significant financial stability 

and sustainability needles in China.  Macroprudential and monetary policies should be adopted 

together to control bank risk-taking. Tight monetary and macroprudential policies should be 

adopted alternately to control housing prices. To control stock price bubbles, macroprudential 

measures should be implemented first and monetary policy should follow.  

The composite index of macroprudential policy instruments has no statistically significant effect 

on credit growth. In contrast, reducing the loan-to-value ratio causes a drop in the availability of 

credit in Latin American nations while tightening the capital conservation buffer causes an increase 

(Venter, 2020). The countercyclical capital buffer greatly enhances results compared to the case 

when the interest rate is the lone tool. Typically, the tools act as replacements, with monetary 

policy relaxing in response to CCyB tightening. (Aikman et al., 2019).  

(Rubio and Gallego, 2014) examine the effects of implementing a    macroprudential Loan to Value 

(LTV) tool on business cycles, financial stability, and welfare. The study also explores the 

interaction between this tool and monetary policy. When monetary and macroprudential policies 

function in concert or independently of one another, they calculate the best macroprudential and 

monetary rule parameters. They discover that in both situations, this interaction improves societal 

welfare, particularly in the uncoordinated scenario, and that the macroprudential authorities will 



17 
 

lower the LTV to contain the loan bubble in the event of a positive technological or housing 

demand shock. It will be able to attain its aim of financial stability in this manner. 

2.2.2 Review Regarding Pakistan  

Pakistan's economy was already grappling with significant macroeconomic imbalances when it 

was struck by the far-reaching consequences of the global financial crisis in 2008. This crisis posed 

numerous challenges for the country, including a noticeable decline in the GDP growth rate and 

the emergence of substantial fiscal and current-account deficits. Inflation, which had become a 

widespread concern worldwide, also had a pronounced impact on Pakistan. The country's GDP 

growth rate plummeted from a robust 6.8% in 2007 to a mere 4.1% in 2008, underscoring the 

severity of its economic struggles. Moreover, both the fiscal and current-account deficits soared to 

unprecedented levels, reaching 7.4% and 8.4% of GDP, respectively.  

During a meeting with the Financial Stability Board (FSB), the Governor of the State Bank of 

Pakistan (SBP), emphasized the importance of adopting macroprudential policies in line with 

global best practices to mitigate systemic risks to the country's financial system. The FSB's 

mandate is to coordinate and develop supervisory and regulatory policies that promote financial 

sector stability, while also collaborating with national financial authorities and international 

standard-setting bodies. He remarks underscore the need for Pakistan to strengthen its financial 

system by adopting internationally recognized policies that prioritize stability and mitigate risk 

(Wathra, 2015).  

Phulpoto et al. (2012) investigated the performance of Islamic banking systems in Pakistan during 

the global economic recession from September 2008 to December 2009, comparing it with 

conventional banking systems. The study employed seven financial ratios to assess the banking 

system’s performance, revealing that Islamic banking systems experienced greater growth during 

the recession period of 2008 in Pakistan. However, the study’s findings also indicated that Islamic 

banks were comparatively less profitable, efficient, and risk-averse than their conventional 

counterparts.  

According to (Arif and Anees, 2012) study, non-performing loans (NPLs) are an indicator of a 

bank’s credit risk, and there exists a negative correlation between NPLs and the financial earnings 

and capital of the bank. On the other hand, (Izhar, 2019) stress testing analysis revealed that the 

Pakistani financial system remained stable during the period spanning from 2002 to 2014, 
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regardless of economic conditions. In the period from 1999 to 2004, larger banks such as UBL, 

MCB, HBL, and ABL were deemed unstable. However, these banks demonstrated significant 

improvements in their stability levels after 2004 and remained stable throughout the period 

analyzed.  

 Akhtar et al., (2011) investigated the correlation between liquidity risk and the health of 

commercial banks, utilizing variables such as a log of total assets, return on asset and equity, 

capital adequacy ratio (CAR), and net working capital to determine the size of the banks. They 

analyzed secondary data from 2006 to 2009 for 12 banks, including both Islamic and commercial 

banks. The results revealed that the size of the bank and the capital-to-total-assets ratio had an 

insignificant yet positive correlation with liquidity risk, whereas the return on assets for Islamic 

banks and the capital adequacy ratio (CAR) for commercial banks showed a significant and 

positive relationship with liquidity risk. 

Kanwal, (2020) documented that Bank’s risk is measured by non-performing loan ratios, which 

are analyzed against macroeconomic variables and macroprudential tools by the system using 

GMM for panel data from 2009 to 2018 to assess the effectiveness of macroprudential policies in 

Pakistan’s listed private and public banks. The study found that LTV caps and capital adequacy 

requirements are both effective in managing bank risks, with LTV caps being more effective for 

private banks. We recommend that regulatory authorities implement macroprudential policies to 

increase financial sector resilience and reduce bank risks.  

Although stress tests have been conducted, research on the impact of macroprudential policy on 

financial stability in Pakistan is lacking, with only a few studies focusing on this topic in the 

context of Pakistan. It is crucial to address this issue to promote a more robust financial system 

and enhance transparency, as it may influence the investment activities of institutional investors. 

Existing studies have primarily focused on the framework aspect, with less attention given to the 

variables that may affect the assessment of macroprudential policy on financial stability, 

incorporating both macroprudential instruments and macroeconomic variables. Given the banking 

sector’s significant role in determining a country’s financial health, there is a need for an in-depth 

analysis of the effectiveness of the macroprudential policy in Pakistan. 
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2.2.3 Literature Gap 

Previous studies have predominantly focused on monetary policy impacts on the macroeconomic 

variables. However, there is a limited body of research that adopts a bidirectional approach to 

investigate both the outcomes of utilizing monetary policy for macroeconomic control and the 

associated response characteristics. Some scholars put output and growth as a goal of monetary 

policy and incorporate monetary policy, output growth, and inflation in their macroeconomic 

framework. As we know a strong financial system performs the important job in the economy, so 

it is wise to incorporate the financial indicator in the study (Borio, 2014). After the 2008 crisis, 

most countries adopt macroprudential policies to avoid financial risks. This study fills this gap in 

how monetary policy, macroprudential policies, macroeconomy, and financial stability interact 

with each other. 
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CHAPTER 3 

THEORETICAL FRAMEWORK 
 

The theoretical framework of the study is presented in this chapter, which includes the transmission 

mechanism of monetary and macroprudential policy macroeconomic operation model, equations 

on monetary policy rules, the monetary policy with the objective of financial stability, and 

graphical presentation of theoretical framework.  

3.1 The Transmission Mechanism of Monetary Policy and Macroprudential Policy 

Figure 3.2: The transmission mechanism of monetary policy and macroprudential policy. 
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Figure 3.2 shows the transmission channels of monetary and macroprudential policies. The tools 

of monetary policy are policy rate and unconventional tools which affect non-financial sector with 

the objective price stability. On the other side, the tools of macroprudential policies are the any 

regulatory measures taken by the country’s central bank with the objective of financial stability 

and it only affects the financial sector. The objective of macroprudential policies is financial 

stability. Both policies have different objectives but their mutual enforcement is necessary to 

achieve of price stability and financial stability. The ultimate goal of the both polices is stable and 

non-inflationary growth.  

3.2 Theoretical Framework 

Through this theoretical framework, we will understand the coordination between the 

macroeconomy, monetary policy rules, macroprudential policies, and financial stability. The 

theoretical is based on the study by (Sui et al., 2022).  

3.1.1 Macroeconomic Model 

In aggregate demand equation (IS Curve), current output depends on prior output (𝑦𝑡−1), predicted 

output (𝑦𝑡+1), and real interest rate. Following the 2008 financial crisis, the influence of financial 

factors on the overall macroeconomy has become notably substantial. Previous research has 

consistently demonstrated that the stability of the financial system plays a vital role in fostering a 

prosperous economy. The influence of financial stability on output has been empirically supported 

by (Iacoviello, 2015) which provides some theoretical support to incorporate financial stability 

variables into the IS Equation. Due to the strong transmission mechanism of monetary policy in 

advanced countries, either money supply or rate of interest is integrated into the equation of 

aggregate demand (McCallum, 2001). Though, the framework of monetary policy in Pakistan is 

not yet strong. So, the interest rate and supply of money both be included in the equation of 

aggregate demand. By including the financial stability and money supply in the expanded equation 

for aggregate demand can be written as: 

𝑌𝑡 = ∝1 𝐸𝑦𝑡+1 + ∝2 𝑦𝑡−1 + ∝3 (𝑅𝑡 − 𝐸𝜋𝑡+1) +  ∝4 ∆𝑀𝑡 + ∝5 𝐹𝑆𝑡 +  𝜖𝑡
𝑦
    (3.1) 

Where, 𝑌𝑡 is the real GDP, 𝑅𝑡 is nominal interest rate, 𝐸𝜋𝑡+1 is expected inflation, ∆𝑀𝑡  is the 

nominal growth rate of money supply, 𝐹𝑆𝑡 is the financial stability measure, and 𝜖𝑡
𝑦

 is the 

aggregate demand shock at period t. ∝1measures the effect of predicted output, ∝2 measures the 
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effect of previous output, ∝3 measures the effect of nominal interest rate, ∝4 measures the effect 

of money supply, and ∝5 measures the effect of financial stability.  All 𝜶’𝒔 are greater than 1. 

The Phillips Curve  

The Phillips curve (Aggregate Supply Equation) includes both forward- and backward- looking 

elements of inflation. Financial stability affects the aggregate demand and then effect inflation, so 

it cannot be included in the aggregate demand equation (IS curve) (Scheibe and Vines, 2005). 

πt =  β1 Eπt+1 + (1 − β1)πt−1 +  β2yt +  ϵt
π    (3.2) 

Where, 𝑦𝑡 represents the output gap, 𝜋𝑡 is the inflation, and 𝜖𝑡
𝜋  ~ 𝑖. 𝑖. 𝑑. 𝑁(0, 𝜎𝜋

2) is a supply shock. 

𝛽1 and 1 − 𝛽1 are the coefficients which describe the degree of forward- and backward- looking 

factors in the inflation process, respectively. 𝛽1 and 1 − 𝛽1 is greater than 1.  

The Financial Stability Equation  

To familiarize the influence of financial shocks on macroeconomic operations, we comprise the 

equation relating financial stability to the macroeconomic operating model because of its 

substantial impact. The financial stability equation is constructed following (Ma, 2016). 

𝐹𝑆𝑡 =  𝜃1𝐹𝑆𝑡−1 +  𝜃2𝑦𝑡 + 𝜃3𝑅𝑡 + λ𝑀𝑃 +  𝜖𝑡
𝐹𝐶      (3.3) 

Where, 𝑦𝑡 is the output gap, 𝑅𝑡 is nominal interest rate, 𝜃1captures the endurance of financial 

stability, 𝜃2 measures the output gap effect on financial stability, 𝜃3 is to measure the interest rate’s 

effect on financial stability, and 𝜖𝑡
𝐹𝐶  ~ 𝑖. 𝑖. 𝑑. 𝑁(0, 𝜎𝐹𝐶

2 ) is a financial stability shock. λ𝑀𝑃 denotes 

the macroprudential policy’s countercyclical regulation on the financial cycle, the extent of control 

shown by λ.  

3.1.2 Equations of Monetary Policy Rules 

When central banks change the policy tools like money supply and interest rate based on 

fluctuations in macroeconomic situations, refer to monetary policy rules. The conventional rules 

of monetary policy are categorized like the Taylor rule or McCallum rules, depending on the 

monetary policy tools usage. Inflation is an imperative economic indicator that is not considered 

by the McCallum rule. The interest rate value is determined by the Taylor rule by reducing the loss 

function and making it apparent the nominal interest rate depends on both output gap and inflation. 
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The Interest rate ought to be substituted by the base currency in the Taylor rule for the developing 

countries (Taylor, 2000). We presume the Taylor rule is followed by the quantitative monetary 

policy equation and take M2 as the measure of the overall money supply following (Sargent and 

Surico, 2011).  

The conventional quantitative McCallum rule is defined as: 

∆𝑀𝑡 =  ∅1∆𝑀𝑡−1 − (1 − ∅1)(∅2𝜋𝑡 + ∅3𝑦𝑡) + 휀𝑡
𝑀   (3.4) 

Where, ∆𝑀𝑡, ∅1, and 휀𝑡
𝑀 is the growth rate in nominal money supply, parameters of money supply, 

and shock in money supply, respectively. 

The Taylor rule priced-based monetary policy equation can be expressed as: 

𝑅𝑡 =  ∅1∆𝑅𝑡−1 − (1 − ∅1)(∅2𝜋𝑡 + ∅3𝑦𝑡) + 휀𝑡
𝑅         (3.5) 

Where, 𝑅𝑡 is nominal interest rate, ∅1 is the parameters of interest rate and 휀𝑡
𝑅shows the shocks in 

interest rate. 

3.1.3 Monetary Policy with The Objective of Financial Stability 

It could be sensible to claim that central banks have a decent reason to add the objective of financial 

stability in their frameworks of monetary policy considering economic theory. The global financial 

crisis clears that price stability is only adequate for macroeconomic stability and it calls into 

question whether the goal of financial stability has to be integrated into the monetary policy 

mandate. We incorporate the financial stability indicator in monetary policy rules model to check 

the influence of financial shocks on the macroeconomy following (Jiang et al., 2019). Now, the 

Taylor and McCallum rule can be written as: 

∆𝑀𝑡 =  ∅1∆𝑀𝑡−1 − (1 − ∅1)(∅2𝜋𝑡 + ∅3𝑦𝑡 + 𝑘𝐹𝑆𝑡) + 휀𝑡
𝑀         (3.6) 

𝑅𝑡 =  ∅1∆𝑅𝑡−1 − (1 − ∅1)(∅2𝜋𝑡 + ∅3𝑦𝑡 + 𝑘𝐹𝑆𝑡) + 휀𝑡
𝑅          (3.7) 

Where, 𝑘 is the financial cycle coefficient reaction, which reflects the central bank's priority for 

financial stability. Higher values of 𝑘reflectthe central bank's preference for greater financial 

stability.  
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3.1.4 Graphical Presentation of Theoretical Framework 

To investigate the relationship between macroeconomy and monetary policy we develop a 

theoretical framework that is based on the traditional Keynesian model. The AD equation is 

constructed by incorporating the variable of financial stability. The Phillips curve is comprised of 

backward-looking and forward-looking factors. In the last, we built the equation of financial 

stability which measures the countercoup regulation of macroprudential policy on the financial 

cycle. Figure 3.1 presents the summary of theoretical framework. 
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𝑦

 

 

 

      The Equation of Aggregate Supply                            Equation of Financial Stability  

𝜋𝑡 =  𝛽1 𝐸𝜋𝑡+1 + (1 − 𝛽1)𝜋𝑡−1 +  𝛽2𝑦𝑡 +  𝜖𝑡
𝜋      𝐹𝑆𝑡 =  𝜃1𝐹𝑆𝑡−1 + 𝜃2𝑦𝑡 +  𝜃3𝑅𝑡 + λ𝑀𝑃 +  𝜖𝑡

𝐹𝐶    

 

 

By analyzing this theoretical framework, monetary and macroprudential policies should be 

adopted selectively based on different circumstances the information on prices in the market, 

output, and financial conditions by the central bank. The interest rate and money supply are 

affected by the monetary policy which in turn has an impact on economic growth, the stability of 

price, and financial stability. The macroprudential policy instrument is utilized to minimize 

financial risks and boost the financial system’s resilience.  

Source: (Sui et al., 2022) 

 
 

Figure 3.1: Theoretical Framework 
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CHAPTER 4 

DATA AND METHODOLOGY 

4.1 Data 

The sample consists quarterly data from 2004 to 2021 of Pakistan. The data set is divided into 

three parts. First part is about macroprudential tools, and the second part is about monetary 

instruments, and the third part is about macroeconomic variables. Due to limited data of prudential 

tools, we take the data set from 2004Q1 to 2021Q4.  

4.1.1 Prudential Tools Data 

There are multiple limitations regarding the availability of data despite on actual behavior of 

macroprudential policies. The limited availability of this information can be attributed – the 

utilization of tools is not accurately defined as macroprudential. Most of the countries in the world 

defined a clear framework for macroprudential policies, and mostly worked on it. The data on 

macroprudential tools has been collected with remarkable efforts. Similarly, this is done by the 

IMF for 42 small countries by (IMF, 2012).  

Prudential data on capital adequacy ratio (CAR) and loan-to-deposit ratio (LTD) comes from State 

Bank of Pakistan (SBP) reports from 2004 to 2021. Only two prudential instruments are employed 

because of the limited data of CAR and LTD for Pakistan.  

Capital Adequacy Ratio (CAR) 

The term Capital Adequacy ratio (CAR) refers to the specific amount of funds that financial 

institutions need to have in order to cover potential losses resulting from loan or security defaults, 

ensuring their financial sustainability. Following (Angelini et al., 2014) and (Fendoğlu, 2017), we 

take the Capital Adequacy ratio (CAR) as a prudential policy proxy for credit. The data is sourced 

from a statistical compendium published by the State Bank of Pakistan. 

Loan To Deposit Ratio (LDR) 

The loan-to-deposit ratio (LDR) is utilized as a measure to evaluate a bank's liquidity. It involves 

comparing the total amount of loans held by the bank to its corresponding total deposits over a 

given period. Following the (Satria et al., 2016), we take the loan-to-deposit ratio as a proxy of 

liquidity. It measures as:  
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LDR=Total Deposits / Total Loans 

4.1.2 Monetary Variables  

Monetary variables data taken from the International Financial statistics (IFS) database. The 

monetary policy variables are policy Rate (R) and money supply (M2). 

Discount Rate (R) 

The discount rate that the central bank charges for commercial banks for loans or deposits. The 

policy rate is the interest rate established by the State Bank of Pakistan to influence essential 

monetary indicators. we take the policy rate as price-based monetary policy. 

Money Supply (M) 

The total amount of money circulating in the economy including M2 refers to the money supply. 

The money supply is used as a tool of quantitative-based monetary policy used by the State Bank 

of Pakistan. we take money supply as a policy instrument. 

M2= currency in circulation + other deposits with State Bank of Pakistan + demand and time 

deposits (including resident foreign currency deposits) with schedule banks. 

4.1.3 Macroeconomic Variables 

 Monetary variables data are taken from the State Bank of Pakistan and the International Financial 

statistics (IFS) database. The macroeconomy is shown by output (GDP), price, and financial 

stability. 

Output (Y) 

We use the GDP as a proxy of nominal output. It is the market value of all goods and products 

produced within a country at current prices. The quarterly data of GDP from 2004 to 2017 is taken 

from the SBP. From 2018 to 2022 annual data is converted into quarterly data by using the 

technique of (Arby, 2008) and (Hanif et al., 2013).   

Prices (P) 

We use the CPI as a proxy for inflation. It is a change in prices over time. 
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Financial Stability (FS) 

We use the financial development index as a proxy of financial stability. It is measured by the 

depth, access, efficiency and the stability of the financial system. These features are found in 

financial institutions (such as banks and insurance firms), and financial markets (like stock and 

bond markets) (IBRD, 2019).  

Cantú and Chui (2020) investigate how the development of financial markets in emerging 

economies affects financial stability. On one side, the growth of financial markets has strengthened 

the ability to withstand challenges and has contributed to better stability within domestic financial 

systems. This improvement comes from the introduction of novel methods to gather funds and 

handle risks. 

The financial development index is considered a good proxy for financial stability because it 

reflects the overall health and robustness of a country's financial system. When a financial system 

is well-developed, it typically indicates that there are efficient and effective mechanisms in place 

for allocating resources, facilitating transactions, and managing risks.  

Financial development is defined as the combination of 

• Depth: refers to the scale and liquidity of financial market. 

• Access: pertains to the ability of individuals and businesses to avail financial services. 

• Efficiency: focuses on the capacity of institutions to provide cost-effective financial services 

and sustain profitable revenues, as well as the level of engagement in capital markets. 

The comprehensive and multifaceted definition of financial development index aligns with the 

framework developed by IMF staff (Čihák et al., 2012). 

To construct the financial development index, a commonly employed three-step methodology, 

widely discussed in literature, is utilized. This approach involves:  

(i) Normalizing the variables  

(ii) Aggregating the normalized variables into sub-indices that represent specific functional 

dimensions, and  

(iii) Combining the sub-indices to form the final index.  

This process adheres to the guidelines outlined in the OECD Handbook on Constructing 

Composite Indicators (OECD, 2008).  
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4.2 Econometric Techniques 

The following econometric techniques are used according to the nature of the data.  

4.2.1 Unit Root Test 

The purpose of conducting a unit root test is to determine whether a dataset is stationary or exhibits 

the presence of a unit root. When a dataset is non-stationary and contains a unit root, the initial 

step is to transform the series to achieve stationarity. Subsequently, the focus shifts to analyzing 

the residuals obtained from the transformed series. 

The augmented Dickey-Fuller test (ADF) is a commonly used unit root test. It takes into account 

the lagged differences in the series and examines the impact of previous values on the data. By 

doing so, it provides information about the net effect and value of the unit root coefficient. The 

determination of augmented lags is based on the (AIC) or the (SBC). If including an additional lag 

improves the AIC or SBC value, that lag is included in the test. Conversely, if the AIC or SBC 

value does not decrease, the lag is omitted. 

∆𝑌𝑡 =  𝛼0 + 𝛾𝑌𝑡−1 + ∑ 𝛿𝑖𝑌𝑡−1
𝑝
𝑖=1 + 𝑒𝑡  (4.1) 

The Phillips-Perron (PP) test, is similar to the (ADF) test, but it does not require the white noise 

error term. The PP test investigates whether a unit root is present by comparing the null hypothesis 

of a unit root against the alternative hypothesis of its absence. When the p-value surpasses a 

predefined threshold, we are unable to reject the null hypothesis, indicating the existence of a unit 

root within the series. 

4.2.2 Break Point Unit Root Test 

A large body of empirical studies have evidenced empirically that most macroeconomic time series 

have a unit root. The ADF tests did not encounter for possible structural breaks in estimation of 

unit roots. However, (Perron, 1989) proposed the importance to consider a potential break in trend. 

(Perron, 1989) finalized that the ADF tests tend to bias the conclusion towards a unit root if there 

is a one-time existence in the mean of the series (structural break). The problem occurs when there 

is a break in the series; this shock may have a permanent effect on the series. This condition 

becomes much worse if the series is stationary, such shock will initially have a transitory effect, 

and however, the existence of such a structural break will make the shock have a permanent effect. 

This may indirectly lead towards the non-rejection of a unit root. Perron, (1989) assumption of the 
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structural break is exogenously determined has received some criticism in the literature. This is 

because selecting an exogenous structural break point will lead to over rejection of the unit root 

hypothesis. Thus, a number of studies allowed the structural break to be endogenous (unknown) 

in the series (Perron, 1997) and (Zivot and Andrews, 1992). They have shown that the inclusion 

of an unknown break in the series will reduce the bias in the unit root tests. 

The null hypothesis of a unit root against the alternative hypothesis that the series is stationary is 

tested. According to (Perron, 1997) (hereafter ZA), every point is considered as a potential break 

point and regression will run for every possible break point sequentially. Among all the possible 

break points, a break point is selected when the absolute value of t-statistic from the ADF test is 

minimized. In addition, the break point can also be searched over the range of sample. By 

considering a break point endogenously, ZA find less conclusive evidence against unit roots than 

(Perron, 1989) tests. 

4.2.3 BDS Test 

We conduct the BDS test for assessing time-based dependence in the data set, as presented by the  

(Broock et al., 1996). The BDS test serves as a comprehensive examination of various forms of 

deviations from independence, encompassing linear dependence, non-linear dependence, or even 

chaos. The test is particularly useful when applied to a series of estimated residuals to investigate 

whether these residuals exhibit independence and identical distribution (𝑖𝑖𝑑) characteristics. For 

example, it can be used to examine the residuals derived from an ARMA (Auto Regressive Moving 

Average) model to detect any non-linear dependence in the series, especially after fitting the linear 

ARMA model. The fundamental concept behind the test is relatively straightforward. When test is 

applied, the first step involves selecting a distance parameter, denoted as 𝜖. 

Subsequently, pairs of data points within the series are considered. If the series is genuinely (𝑖𝑖𝑑), 

then, for any pair of data points, the probability that the distance between them is less than or equal 

to epsilon remains constant. This probability is denoted as 𝐶1(𝜖). The BDS test proceeds by making 

a critical observation: under the assumption of independence, this probability 𝐶1(𝜖) will be a 

simple product of individual probabilities for each data point pair. In essence, if the observations 

are indeed independent, the probability of this distance will be equal to the product of individual 

probabilities: 
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𝐶𝑚(𝜖) = 𝐶1
𝑚(𝜖)  (4.2) 

4.2.4 Bounds Cointegration Test 

Cointegration tests are widely employed to analyze the long run relationship between variables. 

The primary approaches used for conducting these tests include the Engle-Granger (EG) two-step 

procedure. However, it is crucial to acknowledge that the EG two-step method is applicable solely 

to variables with similar levels of integration. Additionally, it should be noted that estimators 

derived from these methods may be susceptible to estimation bias when working with limited 

sample sizes. 

On the other hand, the Bounds Testing Approach is not limited to variables with the same order of 

integration but can also handle mixed I (0) and I (1) series. This makes it more versatile in 

analyzing a wider range of data. Furthermore, when confronted with small sample size, the Bounds 

Testing Approach demonstrates greater robustness compared to other cointegration tests.(Pesaran 

et al., 2001) employed simulation techniques to determine the threshold values for the F statistics 

in the boundary test. If the calculated F statistic exceeds the upper bound, it leads to rejecting the 

null hypothesis, indicating the presence of a cointegration relationship. Conversely, if the F 

statistic falls below the lower bound, we accept the null hypothesis, signifying the absence of a 

cointegration relationship. When the F statistic lies between the upper and lower bounds, it 

becomes inconclusive to determine the existence of cointegration.  

4.2.5 Econometric Model 

In this study, we utilize the Markov Switching Causality-Vector Error Correction (MSC-VEC) 

model, as introduced by incorporating time-varying characteristics. Markov Switching Causality 

is a statistical method used to analyze causal relationships between variables in the presence of 

regime changes or shifts. Unlike traditional causality tests, such as Granger Causality, which 

assume a consistent relationship between variables, Markov Switching Causality acknowledges 

that these relationships might change over time or under different conditions. This method employs 

a Markov Switching model, which allows for the identification of distinct states or regimes within 

the data, each characterized by a different set of causal relationships. 

In essence, Markov Switching Causality recognizes that the dynamics between variables can be 

nonlinear, time-varying, and contingent upon hidden factors or changes in economic conditions. 

By modeling these shifts using a Markov Switching framework, researchers can uncover and 
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quantify how causal relationships might differ across different states or regimes. This approach is 

particularly useful when dealing with complex and dynamic data where traditional linear 

relationships might not adequately capture the intricate dynamics at play. 

This model allows us to examine the dynamic causal connections between policy variables and the 

variables of macroeconomy. It provides an analytical framework to analyze the relationship, taking 

into account the potential changes over time. By employing this model, we can capture the 

dynamic nature of causation between policies and the macroeconomy, and identify the specific 

timing of shifts in causality alongside real macroeconomic and monetary events. 

4.2.5.1 MSC-VEC Model 

The Granger causality test, originally proposed by Granger in 1969 and 1980, is a widely accepted 

approach for examining potential causal connections between two variables. This test employs the 

(VAR) model to analyze stationary and determine the presence of causality of time series data. 

However, for non-stationary data, the series can be transformed into a stationary form through 

differentiation before conducting the Granger causality test with the VAR model. Alternatively, 

the (VEC) model can be employed by introducing an error correction term, which can distinguish 

between the short-term dynamic and long-term equilibrium relationships between the two 

variables.  

Markov Switching Causality is chosen over the Granger Causality test due to its capacity to capture 

more intricate and dynamic causal relationships between variables. Unlike Granger Causality, 

which assumes constant and linear relationships, Markov Switching Causality accommodates 

situations where these relationships are non-linear, time-varying, and contingent upon distinct 

regimes or states within the data. This method becomes particularly valuable when exploring 

scenarios with shifts in relationships over time or in response to changing economic conditions. 

Markov Switching Causality’s flexibility in detecting unobserved factors, regime shifts, and 

hidden variables contributes to a more comprehensive understanding of complex causal dynamics. 

In essence, this approach offers the advantage of accommodating diverse and nuanced 

relationships that might not be fully captured by the more rigid assumptions of Granger Causality. 

This study employs a bivariate time series analysis and constructs a (VEC) model to investigate 

the interplay between monetary and macroprudential factors across both short and long-term 

timeframes. 
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Where, ∆𝑌1,𝑡 is the lag of policy variables, and ∆𝑌2,𝑡 is the lag of macroeconomic variables. 

𝑒𝑐𝑚𝑡−1is a deviation in short-term. 𝜑1and 𝜑2 are the coefficients of the error correction term, 

which can measure how much the deviations from long-term equilibrium have changed. This 

equation also describes the effect of policy variables on the macroeconomic variables and the 

response of these variables when the macroeconomy is changed by these policy instruments if at 

least one of   𝛽1
(𝑘)

, k=1,….., p is non zero, we say If at least one of β(k) 1 , k = 1, … , p is nonzero, 

we say ∆Y2,t Granger causes ∆Y1,t; on the other hand, if at least one of   𝛽1
(𝑘)

, k = 1, … , p  is 

nonzero, then  ∆Y2,t Granger causes ∆Y1,t Note that the model represented by (9) can only describe 

the “static” linear Granger causality between ∆Y2,t and  ∆Y1,t. 

Numerous studies have highlighted the time-varying nature of the relationship within policy 

variables and variables of macroeconomy. To address this issue, we use the model proposed by 

(Psaradakis et al., 2005) which employs a nonlinear (MSC-VEC) model incorporating two state 

variables. This model allows us to capture the evolving characteristics of the parameters that 

govern the causal relationship between the variables. By utilizing this model, we can illustrate the 

dynamic changes in the causal linkages between policies and the macroeconomy over time, and 

accurately identify the timing of these changes. Furthermore, it enables us to connect these 

fluctuations to actual monetary and macroeconomic events. 

(
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Here, 𝑆1,𝑡 and 𝑆2,𝑡 are latent random variables that reflect the ‘state’ (or ‘regime’) of the system at 

date t and take their values in the set {0, 1} and  (𝜖1,𝑡
𝜖2,𝑡

) is a white-noise process, independent of 

𝑆1,𝑡 and 𝑆2,𝑡 with mean zero and covariance matrix which depends on 𝑆1,𝑡 and 𝑆2,𝑡 in a way to be 

specified below. The aforementioned model features, ∆𝑌1,𝑡 as the monetary variable lag, ∆𝑌2,𝑡 as 

the macroeconomic variable, and 𝑒𝑐𝑚𝑡−1is error correction term which tells the short-term 

deviation. The coefficients for the error correction term are denoted by  𝜑1 and 𝜑2, respectively. 

We will utilize this model to examining equilibrium in short time of period and longtime of period 

within policy variables and the variables of macroeconomy. 

The specification in (4.3) allows for four alternative states of nature, which may be conveniently 

indexed by using the following state-indicator variable: 

 

 

 𝑆𝑡 =   

 

 

It is evident, therefore, that the regime indicators 𝑆1,𝑡 and 𝑆2,𝑡 (and hence 𝑆𝑡) determine the regime 

base causal links in the model.  

The state transition probability matrix for 𝑆1,𝑡 can be expressed as follows: 

P = (p11    q01 
q10      p00

)     (4.5) 

(Hamilton, 1989) states that the state variable's evolution follows a first-order Markov chain, where 

transition probabilities are influenced only by the previous period's state. This implies that the 

current state's dynamics do not depend on the entire history of states, but solely on the immediately 

preceding state. Symbolically  

1 when 𝑆1,𝑡 = 1 and 𝑆2,𝑡 = 1 (Correspond to the high growth regime of both policy and        

macroeconomic variables)  

2 when 𝑆1,𝑡 = 0 and 𝑆2,𝑡 = 1 (Correspond to the low growth regime of policy and high 

growth of macroeconomic variables) 

3 when 𝑆1,𝑡 = 1 and 𝑆2,𝑡 = 0 (Correspond to the high growth regime of policy and low 

growth of macroeconomic variables 

4 when 𝑆1,𝑡 = 0 and 𝑆2,𝑡 = 0 (Correspond to the low growth regime of both policy and 

macroeconomic variables) 
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 𝑝𝑖𝑗 = 𝑝𝑟(𝑆1,𝑡 = 𝑗|𝑆1,𝑡−1 = 𝑖), 𝑖𝑗 = 0, 1 and follows that 

 𝑝00 + 𝑝01 = 1  and  𝑝10 + 𝑝11 = 1   

Rewriting probabilities transition matrix as: 

𝑃 = (𝑝11    1−𝑝00 
1−𝑝11    𝑝00

)     (4.6) 

Correspondingly, probability of regime two can be represented in the following manner. 

𝑄 = (𝑞11    𝑞01 
𝑞10      𝑞00

)     (4.7) 

𝑄 = (𝑞11    1−𝑞00 
1−𝑞11    𝑞00

)     (4.8) 

The transition probabilities of both regimes can be expressed as: 

�̅� = (
𝑝11 𝑞11                    (1−𝑝00)𝑞11                𝑝11(1−𝑞00)            (1−𝑝00)(1−𝑞00)

(1−𝑝11)𝑞11            𝑝00 𝑞11                        (1−𝑝11)(1−𝑞00)          𝑝00(1−𝑞00) 

  𝑝11(1−𝑞11)        (1−𝑝00)(1−𝑞11)       𝑝11 𝑞00                              (1−𝑝00)𝑞00    

  (1−𝑝11)(1−𝑞11)       𝑝00(1−𝑞11)               (1−𝑝11)𝑞11                    𝑝11 𝑞00              

)  (4.9) 

We use the Expectation Maximization (EM) algorithm (Dempster et al., 1977) and the Maximum 

Likelihood (ML) technique (Hamilton, 1990) to estimate the parameters in the nonlinear MSC-

VEC model, as well as the filtered probability 𝑃𝑟(𝑆𝑡|𝐼𝑡) and smoothed probability 𝑃𝑟(𝑆𝑡|𝐼𝑇), where 

𝐼𝑡 represents the information set obtained at time t, and 𝐼𝑇 represents all the information sets 

obtained over the entire sample period, T. Using the filtered probability 𝑃𝑟(𝑆𝑡|𝐼𝑡) and the smoothed 

probability 𝑃𝑟(𝑆𝑡|𝐼𝑇), we further estimate 𝑃𝑟(𝑆1,𝑡 = 1|𝐼𝑡), 𝑃𝑟(𝑆2,𝑡 = 1|𝐼𝑡), 𝑃𝑟(𝑆1,𝑡 = 1|𝐼𝑇), and 

𝑃𝑟(𝑆2,𝑡 = 1|𝐼𝑇), the probabilities of having a causal relationship between policies and 

macroeconomic variables at each sample point. Following the approach outlined by (Hamilton, 

1989) we adopt a threshold of 0.5 of probability. if 𝑃𝑟(𝑆1,𝑡 = 1|𝐼𝑡) > 0.5, we can say 

macroeconomy is influenced by the policies, indicating the causal relationship.   
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CHAPTER 5 

RESULTS AND DISCUSSION 
 

This chapter is divided into two sections. The first section describes the results and interpretation 

of monetary policy and the macroeconomy and show the causal relationship between monetary 

variables (Interest rate and money supply) and macroeconomic variables (output, prices and 

financial stability). The second section describes the results and interpretation of macroprudential 

policy and financial stability and show the causal relationship between prudential variables (CAR, 

LTD) and financial stability. First, we apply the unit root test to check the stationarity.  

5.1 Unit Root Test 

Table 5.1 shows the results unit root test by using the Augmented Dickey-Fuller (ADF) unit root 

and Phillips Perron (PP) test. ADF and PP test is conducted using two deterministic models: first, 

we take only intercept and second, we take both intercept and trend. All the variables except 

interest rate (R) are non-stationary on the level. We take the first difference of all variables which 

are non-stationary on the level to make the variables stationary. The interest rate (R) is stationary 

at a 5% level of significance and rejects the null hypotheses at the level. We take the first difference 

of all variables which are non-stationary at a level to make stationary. At a 1% level of significance, 

all variables are stationary and reject the null hypothesis on both deterministic models. Unit root 

tests have shown that the variables are mixed I (0) and I (1). Table 5.1 below presents the results 

of Unit Root Tests. 

Table 5.1: Unit Root Test 

 Augmented Dickey-Fuller (ADF) Phillips Perron (PP) 

                                                       Level 

Variable Constant Without 

Trend 

Constant With 

Trend 

Constant Without 

Trend 

Constant With Trend 

LGDP -1.1665 -2.6954 -1.2119 -3.4009 

LP -0.9290 -15194 -1.3301 -1.2971 

R     -2.9285**      -3.0838**    -2.7082*   -2.6953* 

LM -0.0092 -2.5248 -0.4748 -4.0511 

LFS -1.6461 -1.3352 -1.6461 -1.3352 

LCAR -1.9350 -2.5464 -1.9352 -2.6890 

LLTD -0.6243 -1.6687 -0.7388 -1.8503 
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                                                 First Difference 

LGDP -9.1149*** -9.1475*** -8.9313*** -8.9878*** 

LP -4.9563*** -4.9563*** -4.9239*** 4.9052*** 

LM -9.7693*** -9.5560*** -9.7704*** -9.5569*** 

LFS -8.2995*** -8.3530*** -8.2995*** -8.3530*** 

LCAR -7.5511*** -7.6312*** -7.4986*** -7.5834*** 

LLTD -7.7295*** -7.6716*** -7.7691*** -7.7141*** 

Note: This table shows the results of the unit root test. ***, **, and * denotes significant at 1%, 5%, and 10% 

significance level, respectively.  

5.2 Break Point Unit Root Test 

Table 5.2 shows the results break point unit root test by using the Dickey-Fuller minimum Test or 

(Zur Root test) unit root test. Dickey-Fuller minimum Test is conducted using the schwarz criterion 

(SBC).  All the variables except interest rate (R) are non-stationary on the level. We take the first 

difference of all variables which are non-stationary on the level to make the variables stationary. 

The interest rate (R) is stationary at a 1% level of significance and rejects the null hypotheses at 

the level. We take the first difference of all variables which are non-stationary at a level to make 

stationary. At a 1% level of significance, all variables are stationary and reject the null hypothesis 

on both deterministic models. Unit root tests have shown that the variables are mixed I (0) and I 

(1). we use the ARDL Bonds to test to check the cointegration between the variables. Table 5.2 

below presents the results of Break Point Unit Root Tests. 

Table 5.2: Break Point Unit Root Test 

Variables 
Level First Difference 

t-Statistics Probability Break date t-Statistics Probability Break date 

LGDP -2.5321 0.8935 Q4 2014 -10.0078* <0.01 Q4 2017 

LP -2.4281 0.7759 Q1 2007 -5.8271* <0.01 Q2 2008 

R -6.6428* <0.01 Q4 2008 - - - 

LM -2.2657 0.9525 Q1 2020 -11.7434* <0.01 Q3 2021 

LFS -3.1464 0.5990 Q4 2007 -12.1298* <0.01 Q1 2015 

LCAR -3.2274 0.5511 Q4 2008 -8.3719* <0.01 Q1 2009 

LLTD -3.7149 0.2751 Q4 2008 -8.9387* <0.01 Q1 2009 

Note: * refers the rejection of the unit root at 1% level of significance.  

5.3 BDS Test  

Table 5.3 show the results of BDS test, which is used to check the nonlinearity of the dataset. In 

table we see that the probability value of all the variables is zero, less than 0.05. we reject the null 
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hypothesis and accept the alternative hypothesis at 1% significance level. So, we can say that there 

is a nonlinearity in the data set. The dataset is nonlinear so we apply the nonlinear model for the 

analysis of the data. The below table 5.3 presents the results of the BDS test.  

Table 5.3: BDS Test 

Variables Dimensions BDS Statistics Std. Error z-Statistics  Prob. 

LGDP 
2 0.1954 0.0049 39.3193 0.000*** 

6 0.5400 0.0096 56.1958 0.000*** 

LP 
2 0.2048 0.0059 34.2197 0.000*** 

6 0.5717 0.0116 49.2125 0.000*** 

R 
2 0.1582 0.0068 23.0459 0.000*** 

6 0.3367 0.0133 25.1777 0.000*** 

LM 
2 0.2021 0.0048 41.4998 0.000*** 

6 0.5685 0.0049 60.2532 0.000*** 

LFS 
2 0.1865 0.0059 31.3941 0.000*** 

6 0.4774 0.0113 41.9421 0.000*** 

LCAR 
2 0.1776 0.0064 27.5166 0.000*** 

6 0.4581 0.0125 36.4949 0.000*** 

LLTD 
2 0.1765 0.0051 34.1415 0.000*** 

6 0.4521 0.0097 46.2630 0.000*** 

Note: *** indicates significant at the 1% level of significance. p-Values obtained based on bootstrap with 

100,000 replications. The null hypothesis is that the series are linearly dependent. 

 

5.4 Monetary Policy and Macroeconomy 

The interest rate (R) and money supply (M2) are the monetary policy variables, while the GDP, 

prices (P), and financial stability (FS) reflect the macroeconomy. The Bounds test verifies if the 

macroeconomy and monetary policy are cointegrated. The results of the bound cointegration test 

are presented in Table 2.  

5.4.1 Bound Cointegration Test 

The cointegration connection is examined using F-Statistics. We reject the null hypothesis and 

conclude that the variables are cointegrated if the F-Statistics value is greater than the upper limit 

value. The cointegration connection is not identified if the value of F-Statistics is between the 

upper bound and lower limit, and the null hypothesis is rejected if the value of F-Statistics is 

smaller than lower bound.  
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Table 5.4 displays the cointegration relationship between the macroeconomic indicators and the 

monetary policy tolls. At the 1% level of significance, the F-Statistics of (M2 and GDP), (R and 

GDP), and (R and P) are more than the upper bound value and reject the null hypothesis. This 

confirms the existence of the cointegration connection between these variables. Accepting the null 

hypothesis that there is no cointegration connection, the F-Statistics of (M2 and P), (M2 and FS), 

and (R and FS) are all lower than the lower limit.  Table 5.4 below presents the results of the Bound 

Test. 

Table 5.4: Bounds Test 

Variables F-statistics Leg Length  Test Threshold 

P I (0) I (1) 

(LM2, LGDP) 17.1734*** 4 10% 3.02 3.51 

(LM2, LP) 19.1831*** 4 ----- ------ ------ 

(LM2, LFS) 1.0413 4 5% 3.62 4.16 

(R, LGDP) 17.4631*** 4 ----- ------ ------ 

(R, LP) 63.6623*** 4 1% 4.94 5.58 

(R, LFS) 1.4946 4    

Note: This table shows the results of the CI test. ***, **, and * denote significant at 1%, 5%, and 10% 

significance level, respectively.  

5.4.2 Empirical Results for MSC-VEC Model 

Results of a cointegration relationship between macroeconomic factors and monetary policy 

variables was shown in Table 5.4 Since a “steady” linear relationship between two variables is the 

only one that can be captured by conventional linear vector error correction models, this is known. 

We have good reason to believe that the causal link between monetary policy and macroeconomic 

variables changes over time, given the regular variations in the external environment and 

unanticipated shocks to the economy. Therefore, we use the suggested MSC-VEC model to 

precisely identify the changing and dynamic causal relationship within monetary policy and the 

variables of macroeconomy. 

The parameter estimations for our MSC-VEC model are shown in Tables 5.5 and 5.6. These 

variables illustrate how monetary policy and the macroeconomy are related. The probability of the 

macroeconomy and monetary policy are 𝑝11and 𝑝00. It demonstrates that changes in monetary 

policy will either have the same effect on the macroeconomy or not, and vice versa. The constant 

estimates for the monetary and macroeconomy are 𝜇10 and 𝜇20. The error correction term’s 

coefficients are 𝜑1 and 𝜑2. The coefficients of the independent variables (monetary policy) are 
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𝛼11 and whereas the coefficients of the dependent variables (macroeconomy) are 𝛼21 in regime 1 

and 2. The causal coefficients between monetary policy and macroeconomic variables are denoted 

by 𝛽1 and 𝛽2 in both regimes.  

5.4.3 Causal Relationship Between Money Supply and Macroeconomic Variables  

The relationship between the money supply and the macroeconomy is depicted in Table 5.5, 

illustrating the causal connections between these variables. 

Table 5.5 provides the parameter estimates for the time-varying causal link between the 

macroeconomy and the monetary variable (money supply). More than 80% of the probabilities, 

𝑝11and 𝑝00, are significant at the 1% level. In both regimes 1 and 2 money supply and output both 

have causal relationship there is a long run relation between money supply and output.   It shows 

a strong “inertia” component in the causal relationship between the money supply and the 

macroeconomy, and monetary policy consistently has an impact on the macroeconomy. When 

compared to macroeconomic variables that exhibit cointegration, the money supply error 

correction term has a different sign.  

In this bivariate model, we observe compelling indications of shifts in economic regimes affecting 

certain parameters. Notably, our analysis reveals that the values of 𝛼11
1  and 𝛼21

1 , which play a 

critical role in determining whether causality patterns change, are statistically significant, 

indicating that they deviate significantly from zero in regime 1 and 2. The table 5.5 shows the 

causal relationship between the money supply and GDP. The value of lag coefficient 𝛼21
1  is 0.058 

in regime 1 and in regime 2 the value of 𝛼21
1 is 0.3109, both values are positive and significant as 

shown in column 2 and 6. It means money supply positively effects the output growth in regime 1 

and regime 2, and increase in money supply will increase the output growth and vice versa. The 

coefficients values of 𝛽1 is 0.3121 in regime 1 which is positive and significant, and in regime 2 

the values of  𝛽1 and 𝛽2 are 0.0017 and 2.4421 respectively as shown in column 2 and 6 which are 

positive and significant. This indicates that money supply and output growth both cause each other 

in both regimes, and correspond to the high growth regime of both money supply output growth.  

 Similarly, in case of money supply and prices the lagged coefficients values of 𝛼11
1  and 𝛼21

1  are 

0.1209 and 0.8033 respectively in regime 1, the lagged coefficients values of 𝛼11
1  and  𝛼21

1  are 

0.1800 and 0.8009 in regime 2, which are positive and significant which means the money supply 
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also have causal relationship which prices as shown in column 3 and 7. The coefficients values of 

𝛽1 and 𝛽1  are 0.013 and -0.0414 in regime 1 which are significant, and in regime 2 the values of  

𝛽1 and 𝛽2 are -0.0005 and 0.0529 respectively as shown in column 3 and 7 which are significant. 

This indicates that money supply and prices both cause each other in both regimes, and correspond 

to the high growth regime of both money supply and prices. Increase in the money supply, it also 

increases the price level as also studied by (Clarida, 2023); in case Pakistan also studied by 

(Chaudhary et al., 1995) the deficits arising in public sector need to be made up by government, 

which increases its own deficits. To finance this deficit, the money supply normally increases on 

action, which itself reinforces inflation (prices).  

The lagged coefficients of financial stability in regime 1 𝛼11
1  is -2.5402 which is not significant, as 

the value of  𝛼21
1  value is 2.5450 which is positive and significant, the coefficients  𝛽1 and 𝛽1 are 

also insignificant as shown in column 4 and 8. This indicates that money supply and financial 

stability both not cause each other in both regimes, and correspond to the low growth regime of 

both money supply and financial stability.  At a 5% significance level, the lagged coefficient of 

the money supply demonstrates insignificant relationship with current financial stability.   

An increase in the money supply is associated with heightened volatility in financial markets and 

a decline in financial stability. The inflationary impact of an expanded money supply further 

complicates investment decision-making for borrowers (Liang, 2021), as it introduces higher risks 

and asymmetric information. Consequently, the increased volatility in the financial markets 

prompts a response from the central bank, which in turn increases the money supply as also studied 

by (Sun, 2023). While the expansion of the money supply negatively impacts financial stability, it 

does contribute to output growth and it is positively related to output growth (Ogunmuyiwa and 

Ekone, 2010), and (Chaitip et al., 2015) and (Atiq et al., 2020) finds the positive association 

between the output growth and money supply. Therefore, it can be concluded that the specific 

objective of the money supply, or quantitative monetary policy, is primarily focused on fostering 

output growth rather than ensuring financial stability. The table 5.5 shows the causal relationship 

between money supply and macroeconomic variables are given below.  
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Table 5.5: Relationship between Money supply and Macroeconomic variables  

Parameter GDP → M P→M FS→M Parameter M→GDP M→ P M→FS 

Regime 1 

𝜇10 -0.0391 

(0.0995) 

0.099 

(0.1569) 
– 𝜇20 0.1859 

(0.1057) 

-0.1460 

(0.1702) 
– 

𝛼11
1  -0.0188 

(0.0205) 

0.1209** 

(0.1130) 

-2.5402 

(4.70282) 

𝛼21
1  0.058** 

(0.0219) 

0.8033*** 

(0.1540) 

2.5450** 

(2.0711) 

𝛽1
1 

 

0.3121*** 

(0.0685) 

0.013*** 

(0.0053) 

1.2287 

(1.7694) 
𝛽2

1 0.0908 

(0.0737) 

-0.0414** 

(0.0069) 

0.7665 

(0.7792) 

𝜑1 0.0021*** 

(0.0021) 
– – 

𝜑2 0.9968*** 

(0.0023) 
– – 

Regime 2 

𝜇10 2.1086 

(0.4223) 

0.9737*** 

(0.2223) 
 

𝜇20 

 

-0.5551** 

(0.5448) 

0.0193 

(0.2508) 
 

𝛼11
1  -0.0344*** 

(-0.065) 

0.180*** 

(0.2224) 

-0.0085 

(0.0818) 
𝛼21

1  0.3109*** 

(0.0703) 

0.8009*** 

(0.3223) 

-0.0305** 

(0.0361) 

𝛽1
1 

 

0.0017*** 

(0.3824) 

-0.0005* 

(0.0119) 

-0.3957 

(0.1733) 

𝛽2
1 2.4421*** 

(0.5206) 

0.0529*** 

(0.0135) 

0.7831 

(0.0763) 

𝜑1 0.0074*** 

(0.0065) 
– – 

𝜑2 1.0478*** 

(0.0075) 
– – 

Probabilities 

Parameters (GDP, M) (P, M) (FS, M) 

𝑝11 0.8940 0.7703 0.0180 

𝑝00 0.10593 0.2296 0.9819 

Note: This table shows the results of the MSC-VEC. ***, **, and * denote significant at 1%, 5%, and 10% significance 

level, respectively. The values in parentheses are the standard deviations of the corresponding parameter estimates. 

5.4.4 Causal Relationship Between Interest Rate and the Macroeconomic Variables 

The relationship within the interest rate and the macroeconomy is depicted in Table 5.6, illustrating 

the causal connections between these variables.  

The relationship between interest rate (price-based) monetary policy and macroeconomic variables 

is displayed in Table 5.6. The probabilities  𝑝11and 𝑝00 values are higher than 60%, which means 

that significant at the 1% level. The probability values indicates that the interest rate (priced-based) 

monetary policy cause the macroeconomic variables alike money supply but with less “inertia” 

feature. The sign of the interest rate error correction term is different from the macroeconomic 

variables which shows the cointegration relationship between both policy variables and 

macroeconomic variables.  
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The coefficients of corresponding to the interest rate lagged by one 𝛼11
1  and 𝛼21

1  and two periods 

𝛼11
2  and 𝛼21

2 , influencing current output in both regimes 1 and 2. The values of coefficients are -

2.2706 and 5.9688 in regime 1, the values of coefficients in regime 2 are -0.5275 and -15.3808 

which are insignificant as shown in column 2 and 6. The coefficients values of 𝛽1 and 𝛽1  are 

0.0016 and -0.0506 in regime 1 which are significant, and in regime 2 the values of  𝛽1 and 𝛽2 are 

0.0020 and 0.3215 respectively as shown in column 3 and 7 which are significant. This indicates 

that interest rate causes output in regime 2, and correspond to the low growth regime of interest 

rate and high growth of output growth.  

The coefficients of corresponding to the interest rate lagged by one 𝛼11
1  and 𝛼21

1  and 𝛼11
2  and 𝛼21

2 , 

influencing the prices in both regimes 1 and 2. The values of coefficients are 0.0559 and 2.0222 

in regime 1 which are significant, the values of coefficients in regime 2 are 0.0697 and 9.0763 

which are significant as shown in column 3 and 7. The coefficients values of 𝛽1 and 𝛽1 are 0.0007 

and 0.0134 in regime 1 which are significant, and in regime 2 the values of  𝛽1 and 𝛽2 are 0.0007 

and 0.1949 respectively as shown in column 3 and 7 which are significant. This indicates that 

interest rate and prices both cause each other in both regimes, and correspond to the high growth 

regime of both interest rate and prices. Reducing the market interest rate can stimulate output 

growth while raising the market rate can negatively impact the output growth also studied by 

(Chughtai et al., 2015), and can aid in maintaining price stability (Ali et al., 2015). These findings 

are aligned with traditional Keynesian theory, which tells us interest rates affect prices and output 

growth. The lagged coefficients corresponding to output and price influence the interest rate 

indicating that an increase in the price level and higher output increase the interest rate. These 

findings are aligned with Taylor’s rule.  

The lagged coefficients 𝛼11
1  and 𝛼21

1  corresponding to the interest rate influence financial stability 

are the -13.4915 and -15.65 which are insignificant in regime 1, and in regime 2 the lagged 

coefficients are 0.0037 and -2.1655 which are also insignificant, it means interest is not affects the 

financial stability. This indicates that an increase in interest rate increases the volatility in financial 

markets and decreases financial stability. Higher interest rate maintains price stability and but in 

the long term, it affects investments. The rapid depreciation of credit assets held by financial 

institutions can potentially lead to liquidity issues within the financial system. As a result, this 

could potentially initiate a reduction in the accessibility of credit, leading to fluctuations in the 

financial sector (Khalid, 2017) . In order to offset the negative impact of this risk on the overall 
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economy, the central bank can implement an expansionary price-based monetary policy, which 

aims to infuse liquidity into the market. This approach serves to counteract the potential "financial 

accelerator" effect. It means that an increase in interest rate is beneficial for price stability not for 

financial stability. The causal relationship between interest rate and macroeconomic variables are 

given below in table 5.6.  

Table 5.6: Relationship between Interest rate and Macroeconomic variables 

Parameter GDP → R  P → R   FS→R   Parameter R→ GDP  R→P  R→FS  

Regime 1 

𝜇10 0.7848*** 

(0.1495) 

0.989*** 

(0.0045) 

– 𝜇20 24.5953*** 

(12.2015) 

-0.3200 

(0.2219) 

– 

𝛼11
1  

 

-0.2706 

(0.0981) 

0.0559** 

(0.0222) 

0.339987 

(0.50660) 
𝛼21

1  5.9688 

(8.1944) 

2.0222** 

(1.0961) 

-13.4915 

(5.3611) 

𝛼12
2  

 

-0.0153 

(0.0053) 

– – 𝛼22
2  -1.5383 

(0.4208) 

– – 

𝛽1
1 0.0016** 

(0.0014) 

0.0007** 

(0.00029) 

-0.1565 

(0.0545) 
𝛽2

1 -0.0506 

(0.1198) 

0.0134*** 

(0.0134) 

-2.0331 

(0.5636) 

𝛽1
2 -0.0153 

(0.0053) 

– – 𝛽2
2 -1.5383 

(0.4208) 

– – 

𝜑1 0.0021** 

(0.0017) 

0.002*** 

(0.0019) 

– 𝜑2 

 

-0.1049 

(0.1447) 

0.2354*** 

(0.0913) 

– 

Regime 2 

𝜇10 -0.4670 

(0.0890) 

1.0056** 

(0.0123) 

– 𝜇20 

 

-3.4023 

(6.9859) 

-1.2655 

(0.6001) 

– 

𝛼11
1  

 

-0.5275 

(0.1194) 

0.0697** 

(0.0561) 

0.0037 

(0.1149) 
𝛼21

1  -15.3808 

(10.0669) 

9.0763** 

(2.9558) 

-2.1655 

(1.2345) 

𝛼12
2  

 

0.0020** 

(0.0017) 

– – 𝛼22
2  0.3215*** 

(0.1410) 

  

𝛽1
1 0.0020 

(0.0017) 

0.0007** 

(0.00079) 

0.0061 

(0.0088) 
𝛽2

1 0.3215** 

(0.1410) 

0.1949** 

(0.0340) 

0.4114** 

(0.0940) 

𝛽1
2 -0.0139 

(0.0056) 

– – 𝛽2
2 1.3225 

(0.4824) 

– – 

𝜑1 -0.0056 

(0.0015) 

-0.009** 

(0.0046) 

– 𝜑2 

 

0.4441*** 

(0.1187) 

0.2851*** 

(0.2087) 

– 

Probabilities 

Parameters (GDP, R) (P, R) (FS, R) 

𝑝11 0.4596 0.8137 0.0705 

𝑝00 0.5403 0.1862 0.9294 

 Note: This table shows the results of the MSC-VEC. ***, **, and * denote significant at 1%, 5%, and 10% 

significance level, respectively. The values in parentheses are the standard deviations of the corresponding parameter 

estimates. 
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So, we can say that the primary goal of a price-based monetary policy is to ensure the preservation 

of price stability, prioritizing this objective over the safeguarding of financial stability. 

5.4.5 Probabilities  

The interplay between monetary policy and the macroeconomy can be influenced by the 

fluctuations in the macroeconomic cycle. To investigate this, we calculate the probabilities of the 

causal relationship for the entire sample period. Figure 5.1 to Figure 5.6 provide pairwise 

probabilities between monetary policy and various macroeconomic variables. These probabilities 

are computed based on the information gathered during a specific time frame, denoted as period t. 

The shaded areas in the figures represent the time periods in which a causal effect is present. 

Figures 5.1 to 5.3 depict the changing probabilities over time, illustrating the dynamic nature of 

the causal relationship within the money supply and the variables of macroeconomy. 

 

Figure 5.1: Causal Relationship between Money supply and GDP 

Figure 5.1 represents the probability of a causal relationship between money supply and output. 

The lagged coefficients values of money supply and GDP in the table 5.5 shows that money supply 

cause the GDP. As we SBP increases the money supply it increases the GDP. The figure shows 

that Quantitative monetary policy possesses a robust regulatory impact on output and exhibits 

significant responsiveness. As an intermediate objective of monetary policy, money supply 

continues to wield effective influence over output and swiftly adapts to deviations in output levels. 

Hence, it is imperative to persist with the implementation of quantitative monetary policy. 

Figure 5.2 exhibits the probability of a causal relationship between money supply and prices. It 

shows the strong causal relationship between quantitate monetary policy and prices. As we seen 

in table 5.5 the lagged values of coefficients are significant with negative signs which means as 
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SBP increases the money supply it negatively effects the prices. In most time periods money supply 

causes the prices. As we discussed earlier in this study money supply affects the prices but it is 

inefficient in price stability. The emergence of shadow banking and the evolution of Internet 

finance have greatly expanded the range of funding sources available in the economy. Borrowers 

now have a wide array of alternatives to traditional bank loans. This has coincided with the 

transformation of the financial market due to Internet finance, which has fostered the development 

of innovative financial products and instruments. As a result, the effectiveness of conventional 

monetary policy tools in regulating bank lending and exerting influence over prices has been 

reduced. 

 

Figure 5.2: Causal Relationship between Money supply and Prices 

Figure 5.3 provides insights into the relationship between money supply and financial stability, as 

shown in Figure 4. It reveals a clear causal connection between the two variables. However, the 

effectiveness of money supply in regulating financial stability seems to have limitations. Thus, it 

becomes imperative to improve the responsiveness of quantitative monetary policy in ensuring 

and preserving financial stability. This underscores the importance of taking into account the 

impact on financial stability when implementing measures related to money supply. 
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Figure 5.3: Causal Relationship between Money Supply and Financial Stability 

Figures 5.4 to 5.6 illustrate the trajectories of probability depicting the time-varying causal effect 

between the interest rate (price-based) monetary policy and the variables of the macroeconomy. 

In Figure 5.4, the probability of a causal relationship between the interest rate and output is 

displayed. It demonstrates that over time, the causal effect between these two variables has become 

more pronounced. The figure and the coefficients lagged values showed and literature explains the 

relationship between the both variables. After 1990s SBP started targeting the interest for output 

growth (GDP).  Initially, the impact of price-based monetary policy on output was limited, but in 

recent periods, it has shown an increased responsiveness to changes in output. The State Bank of 

Pakistan (SBP) utilizes the interest rate as a tool to regulate output. However, it is important to 

acknowledge that the market-based interest rate system is still undergoing development. 

 

Figure 5.4: Causal Relationship between Interest Rate and GDP 

Figure 5.5 presents the probability of a causal relationship between the interest rate and output. In 

table 5.6 the coefficients lagged of interest rate and prices shows the strong causal relationship 
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between the both. It demonstrates that the interest rate has shown effectiveness in controlling and 

regulating prices, and its responsiveness to price changes has increased over time. There is a 

consistent causal relationship between interest rates and prices. Notably, the efficacy of price-

based monetary policy in price regulation has improved in recent years, thanks to the rapid growth 

of Internet finance and advancements in banking practices. The SBP use the interest rate to control 

the price level in overall the country.  

 

Figure 5.5: Causal Relationship between Interest Rate and Prices 

Figure 5.6 depicts the causal relationship between the interest rate and financial stability. In the 

context of Pakistan, the relationship between the interest rate and financial stability is found very 

weak. As observed in the table 5.6 and in the given figure, the interest rate had an impact on 

financial stability during the 2008 financial crisis. The central bank utilized monetary policy, 

specifically the interest rate, to safeguard financial stability during that period. However, it is 

noteworthy that the interest rate is not considered highly effective in ensuring financial stability in 

the case of Pakistan. 
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Figure 5.6: Causal Relationship between Interest Rate and Financial Stability 

Instead of facing a financial crisis, Pakistan finds itself entangled in a complex macroeconomic 

challenge as twin deficits reached unprecedented levels during the fiscal year 2007-2008, with 

little attention paid to addressing them initially. Given its status as an open and heavily reliant 

economy on imports, Pakistan was severely impacted by the surging global commodity prices, 

particularly in oil and other essential imports. Consequently, the root causes of the economic issues 

can be traced back to the substantial growth in domestic fiscal deficit and external current deficit. 

One significant contributing factor to these macroeconomic imbalances was the persistent increase 

in oil prices. Domestically, oil subsidies surged to Rs175 billion, while on the external front, the 

oil import bill accounted for 6.9% of GDP or approximately 80% of the external current account 

deficit, driven by soaring oil barrel prices. Throughout FY08, the average price per barrel stood at 

$94.4, and the pressure further intensified in Q1 of FY09, with the average price per barrel soaring 

close to $115.5. 

The State Bank of Pakistan (SBP) has proactively implemented a series of timely measures to 

effectively tackle emerging challenges. Beginning in FY08, the SBP implemented corrective 

policy actions, such as gradually raising the SBP policy rate to 13 percent, and making timely 

adjustments to the Cash Reserve Requirement (CRR) and Statutory Liquidity Requirement (SLR) 

to ensure efficient liquidity management. To stimulate resource mobilization in the private sector, 

the SBP incentivized banks to attract more deposits by setting a minimum deposit rate and 

exempting long tenor deposits from reserve ratios. These measures not only encouraged savings 

but also addressed asset-liability mismatches faced by banks. 
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The SBP took steps to stabilize and mitigate excessive volatility in foreign exchange markets, 

considering the inevitable depreciation of the currency driven by macroeconomic fundamentals. 

The SBP maintained close monitoring of liquidity in the financial system and employed all 

available monetary tools to ensure the release of the desired level of liquidity. Given the high 

demand for liquidity from both the public and private sectors, including government borrowings 

and credit requirements amid inflationary pressures, effective liquidity management became 

crucial. 

Through its proactive stance and careful assessment of the evolving situation, the SBP 

demonstrated its commitment to maintaining stability in the financial system while addressing the 

multifaceted demands of the economy. 

5.5 Macroprudential Policy and Financial Stability 

In this section, we delve into the findings regarding the impact of macroprudential policy on 

financial stability. The measures of macroprudential policy considered here are the Capital 

Adequacy ratio (CAR) and Loan to deposit ratio (LTD). To assess the cointegration relationship 

between macroprudential policy and financial stability, we utilize the Bounds test. The results of 

the bound cointegration test can be found in Table 5.7. 

5.5.1 Bound Cointegration Test 

Table 5.6 below presents the results of the Bound Test. 

Table 5.7: Bounds Test 

Variables F-statistics Lag Length 
Test Threshold 

P I (0) I (1) 

(CAR, FS) 1.4171 4 10% 3.02 3.51 

   5% 3.62 4.16 

(RR, FS) 1.0842 4 1% 4.94 5.58 

Note: This table shows the results of the CI test. ***, **, and * denote significant at 1%, 5%, and 10% 

significance level, respectively. 

The cointegration within macroprudential policy costs and financial stability is seen in Table 5.7. 

The CAR and FS, as well as the LTD and FS, F-Statistics. Accepting the hypothesis of H0 that 

there is no cointegration connection, the F-Statistics of (CAR and FS), and (LTD and FS) are both 

lower than the lower limit.  
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 5.5.2 Empirical Results for MSC-VEC Model 

Conventional linear vector error correction models are limited in capturing the dynamic and 

evolving nature of the relationship between two variables, particularly in the presence of external 

fluctuations and unexpected economic shocks. Given the constant changes in the external 

environment and the potential impact of these factors on the causal link between macroprudential 

policy and financial stability, it is crucial to employ a more comprehensive approach. Therefore, 

in order to accurately identify and analyze the evolving and dynamic causal relationship between 

macroprudential policy and financial stability, we adopt the proposed MSC-VEC model. This 

model allows us to capture the complex interactions and time-varying dynamics between these 

variables, providing a more nuanced understanding of their relationship over time. By utilizing the 

MSC-VEC model, we can uncover the specific timing of shifts in causality and examine the 

influence of real macroeconomic events on the relationship between macroprudential policy 

variables and financial stability. 

5.5.3 Causal Relationship Between Macroprudential Policy Variables and Financial Stability 

The relationship within the macroprudential policy and the financial stability is depicted in Table 

5.8, illustrating the causal relationship between these variables. 

The parameter estimations for our MSC-VEC model are shown in Table 5.8. These variables 

illustrate how macroprudential policy and the financial stability are related. The probability of the 

macroprudential policy variables and financial stability are 𝑝11and 𝑝00. It demonstrates that 

changes in macroprudential policy will either have the same effect on the financial stability or not, 

and vice versa. The constant estimates for the macroprudential policy variables and financial 

stability are 𝜇10 and 𝜇20 The error correction term's coefficients are 𝜑1 and 𝜑2. The coefficient of 

the independent variables (macroprudential policy) is 𝛼11  whereas the coefficient of the dependent 

variables (financial stability) is 𝛼21. The causal coefficients between macroprudential policy and 

financial stability are denoted by 𝛽1 and 𝛽2 in both regimes. 
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 Table 5.8: Relationship between CAR, LTD and Financial Stability 

Parameter FS → CAR  FS →LTD  Parameter CAR → FS  LTD → FS  

Regime 1 

𝜇10 – – 𝜇20 – – 

𝛼11
1  

 

0.0802*** 

(0.0711) 

0.3025*** 

(0.2056) 
𝛼21

1  -0.0330*** 

(0.0584) 

0.1988*** 

(0.0997) 

𝛽1
1 0.0203*** 

(0.1566) 

0.0571*** 

(0.44587) 
𝛽2

1 0.0695*** 

(0.1286) 

0.0535*** 

(0.2179) 

𝜑1 –  𝜑2  – 

Regime 2 

𝜇10 – – 𝜇20  – 

𝛼11
1  

 

-0.2513*** 

(0.6976) 

-1.42E-05  

(0.1508) 
𝛼21

1  0.0363*** 

(0.3562) 

0.0868** 

(0.0701) 

𝛽1
1 5.2819*** 

(0.4617) 

0.4473*** 

 (0.3702) 
𝛽2

1 0.4543*** 

(0.3768) 

0.1693** 

 (0.1628) 

𝜑1 – – 𝜑2  – 

Probabilities 

Parameters (CAR, FS) (LTD, FS) 

𝑝11 0.9472 0.4615 

𝑝00 0.0527 0.5384 

 Note: This table shows the results of the MSC-VEC. ***, **, and * denote significant at 1%, 5%, and 10% 

significance level, respectively. The values in parentheses are the standard deviations of the corresponding parameter 

estimates. 

Table 5.8 presents the estimated parameters for the time-dependent causal relationship between 

macroprudential policy and financial stability. Notably, the probabilities 𝑝11and 𝑝11exhibit 

significant values at the 1% level, indicating a strong influence of macroprudential policy on 

financial stability.  

The coefficients of the lagged values of CAR and financial stability are significant but negative. 

The values of coefficients 𝛼11
1  and 𝛼21

1  are -0.0802 and -0.0330 in regime 1 and in regime 2 the 

values are -0.2513 and 0.0363 respectively, which are negative and significant as shown in column 

2 and 5. The coefficients values of 𝛽1 and 𝛽1 are 0.0203 and 0.0695 in regime 1 which are 

significant, and in regime 2 the values of  𝛽1 and 𝛽2 are 5.2819 and 0.4543 respectively as shown 

in column 2 and 5 which are significant. This indicates that CAR and financial stability both cause 

each other in both regimes, and correspond to the high growth regime of both CAR and financial 

stability. This indicates that there is strong causal relationship between the both variables in both 

regimes. 
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 Similarly, in case of LTD and financial stability the lagged values of the coefficients 𝛼11
1  and 𝛼21

1   

are 0.3025 and 0.1988, in regime 2 the values of coefficients 𝛼11
1  and 𝛼21

1  are -1.42E-05 and 0.0868 

respectively, which are positive and significant as shown in column 3 and 6. The coefficients 

values of 𝛽1 and 𝛽1 are 0.0571 and 0.0535 in regime 1 which are significant, and in regime 2 the 

values of  𝛽1 and 𝛽2 are 0.4473 and 0.1693 respectively as shown in column 3 and 6 which are 

significant. This indicates that LTD and financial stability both cause each other in both regimes, 

and correspond to the high growth regime of both LTD and financial stability. It means that both 

variables have causal relationship and significant.  

The coefficients associated with CAR and LTD demonstrate their impact on shaping the dynamics 

of financial stability. The sign of the CAR coefficient is negative which shows that increasing the 

CAR decreases the volatility in the financial institution and maintains the financial stability. The 

sign of LTD coefficients is positive means that decreasing the LTD increases financial stability. 

CAR helps to maintain financial stability because it curbs the expansion of the assets, controls the 

risk of banks, and safe the creditor’s interest as explored by (Rafique et al., 2020) and (Mushtaq et 

al., 2022) in Pakistan.  

Maintaining financial stability through the reduction of LTD is achieved by adopting a targeted 

regulatory approach that optimizes the liquidity structure. This approach ensures the overall 

stability of the banking system’s liquidity, facilitating the healthy expansion of monetary credit 

and social financing. Consequently, it fosters a conducive monetary and financial environment, 

which in turn contributes to the stability of the financial system (Asysidiq and Sudiyatno, 2022). 

The coefficients associated with CAR and LTD in relation to financial stability exhibit a significant 

negative correlation. This implies that a decrease in financial stability prompts the central bank to 

implement macroprudential tools that focus on liquidity and assets. These findings align with the 

principles of the “leaning against the wind” approach of macroprudential policy, which bears 

resemblances to monetary policy (Svensson, 2018b). 

The procyclical behavior of regulatory capital poses a challenge as commercial banks tend to adjust 

their capital adequacy ratios in a procyclical manner. This means that during economic downturns, 

banks often choose to decrease their capital adequacy ratios, which unfortunately coincides with 

heightened instability in the financial sector. As a result, the period when financial stability is at 

risk is characterized by lower levels of capital adequacy ratios. 
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5.5.4 Probabilities 

The causal relationship between macroprudential policy and financial stability may be influenced 

by the macroeconomic cycle. To explore this relationship, we analyze the probability throughout 

the entire sample period. Figure 5.7 and Figure 5.8 present the pairwise probabilities between 

macroprudential policy and financial stability. These probabilities are computed based on data 

collected over a specific time frame, denoted as period t. The shaded areas indicate the time periods 

in which a causal effect is observed. Figures 5.7 and 5.8 illustrate the evolving nature of the causal 

relationship between macroprudential policy and financial stability, as depicted by the trajectories 

of probability. 

 

Figure 5.7: Causal Relationship between CAR and Financial Stability 

The relationship between the credit-based tool, represented by the Capital Adequacy Ratio (CAR), 

and financial stability is depicted in Figure 5.7. The lagged values of coefficients in table 5.7 and 

figure demonstrates the significant impact of credit tools in promoting the stability and efficient 

operation of the financial system. The negative values of the coefficients show that as the CAR 

increases the financial stability decreases.  

Figure 5.8 illustrates the causal link between the loan-to-deposit ratio and financial stability. The 

figure indicates that the impact of LTD on financial stability is relatively constrained, indicating a 

limited regulatory effect. The central bank demonstrates a tendency to address financial stability 

risks by utilizing macroprudential liquidity tools.  

Macroprudential policies have proven to be effective in promoting financial stability, with a 

noticeable complementary effect observed between credit and liquidity macroprudential policy 
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tools. The overall effectiveness of these macroprudential tools is evident throughout the entire 

sample period. Notably, the credit tool exhibits a higher level of effectiveness compared to the 

liquidity-based tools. 

 

Figure 5.8: Causal Relationship between LTD and Financial Stability 

Starting from July 1, 1992, the State Bank of Pakistan (SBP) introduced new prudential regulations 

that imposed mandatory requirements on banks and non-bank financial institutions (NBFIs). These 

regulations not only set limits on credit and risk exposure but also established standards and norms 

encompassing management criteria, dividend payments, and measures to combat money 

laundering and illegal activities. 

In line with the Basel Accord, the SBP enforced the capital adequacy ratio requirement, which 

necessitated banks to maintain a specified level of capital and unencumbered general reserve 

relative to their risk-weighted assets. This requirement came into effect in December 1997, with 

banks in Pakistan being obligated to maintain capital and reserves equivalent to 8 percent of their 

risk-weighted assets. Additionally, the SBP implemented the CAMELS framework for on-site 

supervision and off-site surveillance in December 1997. This framework evaluates financial 

indicators related to management soundness, asset quality, earnings and profitability, liquidity, and 

sensitivity to market risks. 

Over time, the prudential regulations have been modified and amended in response to evolving 

developments. These changes have been made to address issues such as default and non-

performing loans, with the aim of expediting loan recovery. The Financial Institutions (Recovery 
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of Finances) Ordinance 2001 was introduced to provide a legal framework for this purpose, and it 

was supplemented by the establishment of the Corporate and Industrial Restructuring Corporation 

(CIRC) to support the restructuring process. 
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CHAPTER 6 

QUALITATIVE RESEARCH 

This chapter is based on the qualitative section as per departmental and study requirement. The 

qualitative analysis of this chapter evolves first discuss about the role of monetary policy, 

macroprudential policy in macroeconomy and financial stability and recent policies. Second, 

discussed about macroprudential surveillance and the role of supervisory and regulatory authority 

in Pakistan. Third, discussed about the Developments of Macroprudential Framework in Pakistan. 

In the last, asked about the policy recommendation from all the respondents. For this, the 

interviews are conducted with monetary policy experts of the National Institute of Banking and 

Finance (NIBAF), Ministry of Finance, and Ministry of Planning Development & Special 

Initiatives (MPDSI), and a telephone interview is conducted with monetary policy experts of State 

Bank of Pakistan (SBP). The interviews are conducted in such a way first to discuss the topic in 

general and then the findings of the study are also discussed to check out the recommendations 

based on this research. 

6.1 Objective of Monetary Policy  

The primary objective of monetary policy is price stability. The State Bank of Pakistan is 

responsible for regulating the monetary policy of Pakistan. I asked the respondents of the State 

Bank through telephonic interviews about the objective of monetary policy. One respondent of 

SBP answered that price stability is the primary objective of the State Bank of Pakistan whereas 

financial stability and support for economic growth are the second and third objectives. The 

objectives of monetary policy are also interlinked as when there is an increase in employment it 

leads to an increase in the economic growth of an economy. Just like that exchange rate stability 

and interest rate smoothing are linked and price stability is also linked with exchange rate stability. 

However, all the respondents address the objectives of monetary policy including economic 

growth, price stability, financial markets, exchange rate stability, employment, and interest rate 

smoothing. 

6.2 Recent Monetary Policies of Pakistan 

The specific monetary policy actions and measures employed by central banks, including the State 

Bank of Pakistan, depend on the economic conditions, objectives, and challenges faced by the 
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country at any given time. These policies are typically determined by a monetary policy committee 

or board, which assesses economic data, conducts analysis, and makes decisions in line with the 

central bank's mandate. While discussing all the respondents are asked about the recent monetary 

policies of Pakistan issued by the State Bank. The policies highlighted by the respondents are the 

National Financial Inclusion Strategy, Financial Stability Report, State of Economy, Minutes of 

Monetary Policy Committee, etc. However, they give more emphasis on the National Financial 

Inclusion Policy and Minutes of the Monetary Policy Committee. 

6.3 Macroprudential Regulations in Pakistan 

The next question was asked to the respondent about the Prudential regulations and the question 

was “What are prudential regulations and their objective?” In response to this, they highlighted the 

prudential regulation and policy followed by SBP. The State Bank of Pakistan (SBP) releases 

prudential regulations to establish recommended regulatory standards, ensuring the safety and 

stability of the economy and protecting the interests of financial services consumers. Prudential 

regulations serve as a crucial legal framework for financial operations, preventing or minimizing 

sector problems. Evidence highlights that the absence of prudential regulations in certain areas can 

lead to bank failures and systemic instability. Clear and easily monitored rules for financial 

activities encourage better management and facilitate supervision. Some financial systems exhibit 

weaknesses, particularly in rural areas and cooperatives, where institutions operate outside 

prudential regulations. In Pakistan, SBP has implemented specific regulations for different types 

of banking, including agriculture banking and commercial banking. These regulations cover risk 

management, governance, anti-money laundering, and operational aspects. 

6.4 Objective of Macroprudential Policy 

The next question was asked to respondent “what are the objectives of Macroprudential policy and 

its role in financial stability?” In response of this question they said, the general objective of 

macroprudential policy is supervision. In terms of the time dimension, its primary objective is to 

enhance the resilience of the financial system in the face of potential financial shocks. Concerning 

the cross-sectional dimension, macroprudential strives to bolster the overall structure of the 

financial system. However, differing opinions and viewpoints emerge when it comes to specific 

approaches and strategies within the realm of macroprudential supervision. 
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In Pakistan, there is a Financial Stability Framework, also known as the Macroprudential Policy 

Framework (MPPF), serves as a basis for establishing and implementing a system to maintain 

stability by managing risks effectively. This framework, which is still evolving, consists of five 

essential components. Firstly, it encompasses institutional arrangements that define legal 

mandates, powers, and accountability. Second, it involves methods for identifying and evaluating 

significant systemic vulnerabilities. Third, it encompasses a toolkit of measures to address various 

risks. Fourth, it includes mechanisms for assessing the effectiveness of implemented policies. It 

emphasizes the importance of international coordination in achieving financial stability. 

6.5 Macroprudential Surveillance and the Role of Supervisory and Regulatory Authority in 

Pakistan 

The question was asked from the respondents “what is the role macroprudential regulatory 

authority in Pakistan.” In response of this question, all respondents answered different, some talk 

about the Macroprudential Policy Framework (MPPF), some talk about the Pakistan’s Financial 

system and financial stability conditions in Pakistan and role of SBP in the development of 

Macroprudential framework. In this part, I generally discussed the answers of the respondents in 

different points. 

Over the past two decades, the development of financial markets has underscored the limitations 

of existing supervisory and regulatory frameworks in anticipating imbalances in the real sector. 

These imbalances can have significant repercussions on financial systems during crises. 

Consequently, these financial crises have once again emphasized the critical importance of 

recognizing systemic risks and revising regulatory and supervisory approaches to contain these 

risks within manageable levels. Hence, both macroprudential and macroprudential frameworks 

play pivotal roles in supervisory and monitoring processes aimed at preserving financial stability. 

Macroprudential policies primarily concentrate on ensuring the safety and soundness of individual 

financial institutions. However, they tend to overlook the intricate interconnections between these 

institutions, which alone may not suffice to maintain overall financial stability. In contrast, 

macroprudential policies encompass a comprehensive framework that not only focuses on 

individual institutions but also takes into account the broader economic context. By doing so, they 

play a crucial role in safeguarding the stability of the entire financial system and the overall 

economy.  
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The macroprudential framework comprises several essential elements, including: 

❖ A comprehensive assessment of risks affecting the overall stability of the financial system. 

❖ An examination of the business cycle to detect and mitigate potential risks. 

❖ The identification of potential market failures arising from financial crises. 

❖ The clear delineation of the respective responsibilities of all major stakeholders in ensuring the 

ongoing stability of the financial system. 

6.5.1 Pakistan’s Financial System 

To begin talk about financial system, let’s establish the concept of financial stability. Financial 

stability within a nation is achieved when the financial system effectively performs its core 

functions, which include converting savings into funding, facilitating risk management, and 

facilitating smooth payment transactions. It must also exhibit sufficient resilience to withstand 

disruptions that pose a threat to these functions. 

Over the past decade, Pakistan's financial system has witnessed significant growth, primarily 

attributable to a series of comprehensive financial reforms initiated in the early 1990s. These 

reforms have been consistently pursued for more than a decade, yielding positive outcomes such 

as bolstering the soundness of the financial system, enhancing the quality of supervision, and 

broadening and deepening the financial landscape. Notably, during the fiscal year 2021, the State 

Bank of Pakistan (SBP) implemented further enhancements to fortify the financial stability 

framework. A noteworthy accomplishment during this period has been the significant progress 

made towards the development and implementation of the Macroprudential Policy Framework 

(MPPF) as reported by SBP in 2021.  

6.5.1 Macroprudential Policy Framework (MPPF) 

The State Bank of Pakistan (SBP) is actively working on establishing and implementing a robust 

and comprehensive Macroprudential Policy Framework (MPPF) aimed at ensuring the overall 

stability of the financial sector. In pursuit of this goal, SBP has strengthened the procedures for 

evaluating and conveying systemic risks. Additionally, SBP, in collaboration with the Ministry of 

Finance (MoF) and the Securities and Exchange Commission of Pakistan (SECP), has established 

a National Financial Stability Council (NFSC). This council serves as a well-structured 

institutional framework to support the implementation of the MPPF, as reported by SBP in 2021. 
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6.5.2 Structure of the Financial Stability Department 

To preserve financial stability State Bank of Pakistan (SBP) set up the structure of the financial 

stability department: 

 

Financial Stability Review 2021 

 

 

6.5.3 Financial Stability Executive Committee (FSEC) 

The Financial Stability Executive Committee (FSEC), an internal committee within the State Bank 

of Pakistan (SBP), serves as a platform for deliberating upon and overseeing financial stability 

A. The financial system performed well and remained 

resilient. 

  

    Source: SBP Report 2021 

B.  Banks maintained a strong growth trajectory 

with a satisfactory risk profile. 
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concerns. It plays a pivotal role in making decisions aimed at mitigating systemic risks and 

promoting alignment among different departments to bolster the robustness of the banking system. 

The FSEC comprises the following: 

• Chair: Governor, State Bank of Pakistan 

• Members include Deputy Governor- Policy, Chief Economic Advisor, Executive Directors 

(BSG, BPRG, FMRM, and Operations), and Director FSD. 

6.5.4 The Development of Macroprudential Framework in Pakistan 

The establishment of an effective macroprudential framework capable of preemptively identifying 

risks and implementing a comprehensive set of tools and strategies to mitigate them necessitates 

close coordination and active involvement from all regulatory bodies and fiscal authorities, 

organized within a formal institutional framework. The State Bank of Pakistan (SBP), serving as 

the supervisor of the banking sector, plays a pivotal role in shaping and executing this 

macroprudential framework in collaboration with other regulatory bodies, namely the Securities 

and Exchange Commission of Pakistan (SECP), the Ministry of Finance, and the Ministry of 

Commerce. These institutions come together to finalize the framework's objectives, design, and 

respective roles. 

Additionally, the SBP is responsible for conducting monetary policy to ensure price stability and 

holds a critical mandate for preserving financial stability. As the financial industry continues to 

expand in response to ongoing sector reforms, the SBP, in its role as the regulator of the banking 

system, remains committed to ensuring the prudence of risk management systems, disclosures, and 

corporate governance standards within individual banks. During times of financial crises, the SBP 

has played a significant role in maintaining financial stability by offering liquidity support 

facilities. Various measures have been implemented by the SBP to reinforce and safeguard 

financial stability. 

(i) Prudential Regulation and Other Instruction 

The State Bank of Pakistan (SBP) diligently oversees the comprehensive performance and stability 

of the banking system. This scrutiny involves the analysis of collective indicators within the 

banking sector, enabling the evaluation of its performance and the proactive management of 

potential risks. SBP assesses the liquidity risk within banks by examining indicators like the 

Advance to Deposit ratio, which serves as a measure of the overall risk within the banking system 
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as a whole. This approach aids in identifying Systemically Important Financial Institutions (SIFI) 

facing distress, thereby contributing to the broader objective of ensuring the stability of the entire 

financial system. 

(ii) Off-Site Surveillance and On-Site Supervision 

The State Bank of Pakistan (SBP) follows a well-established framework for conducting both off-

site and on-site supervision of banks and Development Finance Institutions (DFIs). An integral 

part of this supervisory and stability framework is the CAELS (Capital Adequacy, Asset Quality, 

Earning, Liquidity, and Sensitivity) rating system, which is utilized for off-site monitoring of 

banks and DFIs. This system serves as a crucial tool in optimizing the use of limited on-site 

supervisory resources. 

Furthermore, for on-site inspections, SBP routinely employs the CAMELS (Capital Adequacy, 

Asset Quality, Management, Earning, Liquidity, Sensitivity, and System & Controls) framework. 

Detailed specifications for each framework component and their associated standards are outlined 

in the SBP On-site Inspection Manual. 

(iii) Financial Soundness Indicators (FSIs) 

Financial Soundness Indicators (FSIs) serve as valuable tools for evaluating the performance of 

the financial system, its responsiveness to different types of shocks, and its ability to absorb losses 

resulting from identified shocks. This analysis encompasses the study of variations in these 

indicators over time and in comparison, to peer groups, providing critical insights. Under the 

CAMELS framework, many of these FSIs are grouped together, offering a quantifiable assessment 

of the stability and vulnerability of the banking sector. Supervisors rely on these FSIs to formulate 

policies that effectively tackle system-wide challenges in a precise and targeted manner. 
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CHAPTER 7 

CONCLUSION AND RECOMMENDATION  

This study explores the dynamic causal relationship between monetary policies, macroprudential 

policies, and the macroeconomy in Pakistan, with a focus on financial stability using a nonlinear 

MSC-VEC model. By pinpointing shifts in causality and linking them to actual monetary and 

macroeconomic events, we shed light on the timing and nature of these changes.  

The (Lee and Strazicich, 2003) break point unit root test confirms the structural break in the time 

series dataset under the investigation. The BDS test for nonlinearity shows that there is nonlinearity 

in dataset we have used. The results of linear model confirms that we apply the nonlinear regime 

switching model to check the relationship between the monetary policy, macroprudential policy, 

macroeconomy and the financial stability in Pakistan.     

The results of MSC-VEC model indicate that there is positive relationship between the money 

supply and output growth, increase in money supply promote output growth, while decrease in 

money supply contribute to price stability in both regime 1 and regime 2. Similarly, there is 

negative relationship between Interest rate and output growth as we seen in regime 1, while when 

interest rate expanded it negatively effects output growth in both regimes 1 and 2, and effectively 

stabilize prices when tightened in both regimes. The central bank implements the proper monetary 

policy measures in response to changes in output and level of prices. 

During periods of financial turbulence, the State Bank of Pakistan (SBP) adopts expansionary 

quantitative policies or tightens price-based policies, reflecting their less impact on financial 

stability. Notably, macroprudential policies also play a crucial role in maintaining financial 

stability before (GFC) in regime 1 and regime 2 after GFC. Furthermore, we observe a 

complementary relationship between quantitative and price-based monetary policies in influencing 

prices. Recognizing the crucial role of a stable financial system in supporting a country’s real 

economy, it becomes imperative to place equal importance on financial stability, output growth, 

and price stabilization. Therefore, it is advisable to adopt a hybrid or blended monetary policy 

approach that combines both quantitative and price-based instruments. This approach aims to 

effectively safeguard both price stability and financial stability, ensuring a balanced and resilient 

economic environment. 
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Furthermore, it is crucial to underscore the significance of integrating macroprudential policies 

alongside monetary policy to uphold financial stability. While the credit-based macroprudential 

tool (CAR) demonstrates higher efficacy compared to the liquidity-based tool (LTD), it is essential 

to take a holistic view when considering their implementation, recognizing their complementary 

nature. By combining both types of tools, a comprehensive and well-rounded approach can be 

adopted to effectively address and safeguard financial stability. 

7.1 Policy Recommendation 

Based on the results of this study, the following policy recommendations can be made to ensure 

financial stability in the economy. 

• The SBP undertakes monetary policy actions that support a stable financial system and sustain 

price stability. These measures include controlling the money supply, changing the terms of 

loans, and altering interest rates. The SBP can choose the best stance for monetary policy to 

guarantee financial sector stability by closely monitoring production levels, inflation, and other 

macroeconomic variables. 

• The SBP design the proper framework for monetary and macroprudential policy tools to reduce 

systemic risks and increase the financial system’s resilience. These regulations and oversight 

of financial institutions, risk management frameworks, capital adequacy standards, and 

liquidity management are their primary areas of concern. 

• By combining both policies through a proper transmission channel the SBP aims to achieve a 

balanced approach that safeguards both price stability and financial stability. This integrated 

policy framework allows for the effective management of risks and promotes the overall health 

and stability of the financial system in Pakistan. 

7.2 Limitations of the Study 

There are few limitations which has a strong impact on the findings and are mentioned below: 

• The unavailability of the prudential tools data.  

• Due to the unavailability of the data the timeframe is limited.  

• The financial development index is a common proxy for financial stability, it might not 

capture all aspects of stability accurately. It could overlook specific vulnerabilities that are 

relevant to the study context. 
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• Reliance on proxies like the Capital Adequacy Ratio and Loan-to-Deposit Ratio for credit 

and liquidity might not capture the full complexity of credit, liquidity and financial stability 

issues, potentially overlooking other crucial indicators. 

• The study might not consider all pertinent variables that could influence the relationships 

we’re exploring. Unaccounted-for variables could introduce omitted variable bias. 

7.3 Way Forward  

For future research in Pakistan, exploring the intricate interactions between monetary and 

macroprudential policies under domestic economic conditions, and assessing the effectiveness of 

recent regulatory reforms in promoting financial stability and growth, could provide actionable 

insights for policymakers and enhance the country’s economic resilience. 
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