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Abstract 

Inflation control has been one of the most crucial tools for macroeconomic management, serving 

as a key indicator of economic stability. For India, controlling inflation has been a recurring policy 

objective of the Reserve Bank of India (RBI). Since the liberalization of the Indian economy in 

1991, there have been several shifts in the monetary policy framework, from monetary targeting 

to the Multiple Indicator Approach (MIA) in 1998, to preconditions for Flexible Inflation 

Targeting in 2014, and finally to Flexible Inflation Targeting (FIT) in 2016. These shifts reflect 

the evolution of the monetary policy architecture, the financial sector, and, importantly, the nexus 

between growth and inflation for the country.  

One of the ways to predict the central bank reaction function has often been modelled through the 

Taylor Rule, the Augmented Taylor Rule and lately, the Taylor-type rules. Since liberalization, the 

Indian economy has undergone various economic crises, structural changes, and, most importantly, 

phases where the RBI had to adjust its priorities between growth and inflation control. Similarly, 

the credibility of the central bank can be defined as the degree to which inflation remains within 

the limits of the announced targets. Inconsistencies between policy announcements and outcomes 

may erode credibility, amplifying inflation persistence, volatility and reduction in growth. 

Moreover, an enduring concern in developing economies is the existence of a threshold level of 

inflation. The existence of a nonlinear relationship between growth and inflation further 

complicates the RBI's job. There has been some empirical literature that has provided the estimates 

for the threshold level of inflation; however, evidence has remained fragmented. This is primarily 

due to the shift in the nominal anchor of inflation from WPI to CPI, as well as methodological 

limitations. This study, therefore, attempts to integrate these three interrelated dimensions of 

monetary policy by examining regime changes in the RBI, credibility shifts in the RBI, and 

ultimately estimating the threshold level of inflation for India. 

The objectives of the study are to enhance understanding of inflation dynamics in India and the 

RBI’s policy behaviour. The first research question for the study is to test the changes in the RBI 

regimes when the RBI transitioned from the pre-conditions to FIT and from FIT to 2020. Secondly, 
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we test for changes in the credibility from 2006 to 2020 using monthly data. To estimate regime 

changes and credibility switches, the study employs the Markov Switching Vector Autoregression 

(MS-VAR) model, which is suitable for capturing non-linearity in the reaction function. Further, 

the study estimates the threshold level of inflation for India using quarterly data from 1997 to 2022, 

employing the Logistic Smooth Transition Autoregressive (LSTAR) and Threshold Vector 

Autoregression (TVAR) models, given their implications for growth dynamics. Based on the 

estimation, the study compared the current inflation target (4±2 per cent) with the threshold 

inflation limits to check for consistency. With these objectives, the study aims to reconcile the 

theoretical debate between inflation control and growth promotion, providing empirical clarity for 

future policy formulation in India.  

The results of the study provide us with a rich narrative of the transformation of the monetary 

policy during the last two decades. For the first research question, the study found only one regime 

to be stable and hence concluded that there was no regime change when examining the periods of 

Pre-FIT and FIT. Between 2013 and 2020, the RBI's primary focus remained on controlling 

inflation. The empirical evidence showed that growth did not play any significant role in interest 

setting. Regarding credibility, the study found that there is a credibility switch twice between 2006 

and 2020. The first switch happened during the 2007 crisis, from high credibility to low credibility, 

and lasted till 2013. The second shift in credibility happened in 2014, when the transition condition 

for FIT was established. The findings have two major implications for the economy: (1) improving 

the effectiveness of monetary policy by enhancing credibility, (2) achieving higher growth. 

However, the data indicated a slowdown in economic growth during the high credible regime. The 

slowdown was in contrast to expectations, motivating further understanding of the dynamic 

relationship between inflation and growth. Therefore, the study next estimated the threshold level 

of inflation from 1997 to 2022. The estimated threshold level of inflation derived from TVAR and 

LSTAR was found to be a little more than 7 per cent, which is beyond the bandwidth of the current 

FIT period. The current FIT has an upper cap of 6 per cent inflation rate; however, during the study 

period, we found the inflation to be close to 5 per cent. This shows that inflation was significantly 

lower than the threshold level. According to the theoretical literature, economic growth may not 

respond to changes in the interest rate if the inflation rate is significantly far from the threshold 
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level. This has also been the case, as we find that interest rates have no significant impact on 

growth. 

The findings of this study have major implications for the monetary policy framework. The current 

monetary policy framework has been adopted with a primary focus on inflation control and a 

secondary aim of optimizing economic growth. However, the empirical evidence suggests that the 

RBI has been successful in controlling inflation without optimizing growth. The growth 

optimization has not occurred, despite inflation remaining within the target bandwidth. Secondly, 

the study did not find any positive impact of credibility on economic growth despite the 

improvement in credibility. Furthermore, the average inflation during the period has also remained 

under 5 per cent within the band. This suggests there is further scope for enhancing the inflation 

bandwidth to maximize growth performance. 

Despite these findings, the study is not without limitations. First, the study relies on the IIP series 

for growth due to the unavailability of monthly GDP data. Secondly, the study relies on the CPI 

as a proxy for inflation, which may not accurately reflect the true inflation level, as it is based on 

the 2012 basket of goods. Furthermore, the study has not included fiscal variables, despite their 

importance in monetary policy and economic growth. During the study period, various fiscal 

policy reforms were implemented, including the introduction of GST and demonetization, which 

may have shaped the monetary policy framework. These factors are beyond the scope of this study.       
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Chapter 1 Introduction 

1.1 Background  

According to the Reserve Bank of India (RBI) Act 1934, the primary role of the monetary policy 

is to maintain monetary stability. In simple terms, it means having low and stable inflation 

expectations (Patel Committee, 2014). Monetary policy is crucial in the contemporary world for 

maintaining macroeconomic stability and promoting growth. Monetary policy plays a crucial role 

in promoting economic growth, maintaining price stability, ensuring financial stability, regulating 

exchange rates, and facilitating trade. According to Fisher's quantity theory of money, the money 

supply is only able to affect the price level in the economy. The money supply cannot change the 

real variables, such as output or employment. However, monetarists have shown that the money 

supply can affect real variables in the short run. This allowed monetary policy to gain more 

importance after World War II (WWII) (Froyen, 2013; Mundell, 2000). During the Global 

Financial Crisis (GFC) of 2007-08 and the Covid-19 shock of 2020-2021, monetary policy was 

the primary response to the crises (Cukierman, 2013; Fischer, 2021).  

Over the last century, the monetary policy has undergone a significant transformation. In the early 

1920s, monetary policy was characterised by lower nominal interest rates and higher real interest 

rates. However, this policy could not prevent the Great Depression due to its greater emphasis on 

the supply side. This has highlighted the need to distinguish between the nominal and real interest 

rate (Darby & Lothian, 1986). During the Second World War, the Federal Reserve kept interest 

rates low to support the government. However, after World War II, in March 1951, the US Federal 

Reserve signed the Treasury-Federal Reserve Accord, which granted independence to monetary 

policy (Meltzer, 2002; Romero, 2013). According to Samuelson (1960), the monetary policy by 

the end of the 1950s had become more important. The new of objective of the monetary policy 

was to ensure the economic stability which was pursued by the Fed using the Discretionary 

Counter-Cyclical Policy, i.e. tight monetary policy during the periods when growth or inflation are 

high and easing during the contractionary periods (Friedman, 1977; Meltzer, 2002, 2009). During 

the early 1960s (in the United States of America), inflation was less than 2 percent. The level of 
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inflation was benign but rose to double digits by the late 1970s. During this era, the Phillips curve 

suggested a long-run relationship between inflation and unemployment (Phillips, 1958). The long-

run trade-off was intended to reduce inflation; however, it was not successful in reducing 

unemployment in the long run.  

Milton Friedman, along with Edmund Phelps, argued that there was no long-run trade-off between 

unemployment and the inflation rate: rather, the economy would gravitate to some natural rate of 

unemployment in the long run (Friedman, 1968; Phelps, 1967). In simple terms, the trade-off 

between unemployment and inflation will disappear, or monetary policy will be unable to affect 

output in the long run (Modigliani & Papademos, 1975). In the 1970s, Lucas Jr. (1972) launched 

the rational expectations revolution, which demonstrated that the public's and markets’ 

expectations of policy actions have important effects on almost every sector of the economy (Lucas 

Jr., 1972). The implication of rational expectations in a world of flexible wages and prices was the 

policy ineffectiveness proposition, which indicated that if monetary policy were anticipated, it 

would have no real effect on output; only unanticipated monetary policy could have a significant 

impact.  

A high-inflationary environment leads to overinvestment in the financial sector, allowing 

individuals and businesses to escape some of the costs of inflation as they tend to shift away from 

holding currency (English, 1999). Inflation leads to uncertainty about relative prices and the future 

price level, making it more difficult for firms and individuals to make informed decisions, thereby 

decreasing economic efficiency.  

The recognition of the high costs of inflation led to the view that low and stable inflation can 

increase the level of resources productively employed in the economy, and might increase the rate 

of economic growth. This led to a need for a nominal anchor—a nominal variable that monetary 

policymakers use to tie down the price level, such as the inflation rate, an exchange rate, or the 

money supply—is such a crucial element in achieving price stability. Adhering to a nominal anchor 

that keeps the nominal variable in a narrow range supports price stability by directly promoting 

low and stable inflation expectations. Since monetary expansion cannot produce ever-increasing 

employment, and at times stability in the monetary policy can help the private sector for better 

planning for the future, the central banks of developed nations have moved towards a nominal 

anchor for monetary policy (Gürkaynak et al., 2010). Therefore, in the twentieth century, the 
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monetary policy has undergone various transformations, from a limited role to the main policy tool 

for economic stability and promoting growth through inflation targeting (Bernanke, 2019; Beyer 

& Reichlin, 2006; Friedman, 1968; Mundell, 2000).  

Like other countries, the monetary policy in India has undergone significant change over the last 

six decades. Before liberalisation, the main objectives of monetary policy were to support fiscal 

policy and maintain price stability. Following the Chakravarty Committee (1985), the monetary 

policy underwent a significant transformation in terms of its objectives. The new monetary policy 

had a clear objective to control inflation by monitoring the growth rate of the monetary aggregate 

(M3) (Das, 2020). This had major implications as the growth of the money supply was determined 

by projecting the growth and inflation in the economy (Mohan & Patra, 2009). However, as the 

economy becomes more integrated with the world economy, the monetary policy has evolved 

further. As monetary policy evolves, we need to ensure that it remains efficient. Thus, in this study, 

we evaluate India's monetary policy in various dimensions.   

This chapter is divided into different sections. The first section provides a brief background of the 

evolution of monetary policy in the global context. Section 1.2 provides an overview of the 

dynamics of monetary policy in India since the 1991 reforms. Section 1.3 defines the credibility 

of central banks. This section also elaborates on the impact of external economic shocks and a 

range of contextual factors on the credibility of the central bank; Section 1.4 provides a discussion 

on the nexus between growth and inflation dynamics and the evolution of the threshold level of 

inflation. Sections 1.5 and 1.6 provide the research questions and objectives for this study, 

respectively. Section 1.7 explores the need for research on these topics. Section 1.8 provides an 

overview of the data used in this thesis, and Section 1.9 outlines the methodology employed. And 

finally, Section 1.10 provides an outline for the entire thesis.     

1.2 Evolution of Monetary Policy in India 

Prior to the 1991 reforms, the government had significant control over the economy, and India was 

classified as a command-and-control economy. The focus of monetary policy was on 

accommodating the government's funding requirements and allocating credit in accordance with 

national priorities (McCarten, 2003; Mohanty, 2010). The price stability was not an explicit focus 

of the monetary policy. Monetary Policy was largely compliant with the fiscal stance of the 
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government. The major role of the RBI was to act as the banker to the government. This was 

achieved with the help of policies such as the automatic monetisation of budget deficits through 

instruments like ad-hoc treasury bills. Interest rates were administered, and the economy also had 

quantitative credit controls (Rangarajan, 2021). Chakravarty (1985) emphasised the need to 

regulate money supply growth in line with real growth and acceptable inflation. Chakravarty 

(1985) also emphasized the need for coordination between fiscal and monetary policy. This still 

led to high growth in the money supply, fueled by the high deficits till the 1990s. This led to a 

severe balance of payment crisis, which in turn led to reforms in the Indian economy.  

Since 1991, the monetary policy in India has undergone a metamorphosis, evolving from a system 

that was characterized by direct controls and fiscal dominance towards a more independent, 

market-oriented system (Subbarao, 2022). Further, the transparency of the monetary policy has 

also been focused. This evolution of monetary policy can be broadly classified into 4 phases:     

1.2.1 Phase -1 Reforms and shift towards Monetary Targeting (1985-1998)         

The crisis of 1991 acted as a catalyst for huge reforms in the Indian economy, ranging from 

privatization, liberalization, and globalization, which fundamentally transformed the economic 

environment and laid the groundwork for the reforms in monetary policy. Post the reforms, phasing 

out of ad-hoc treasury bills by 1997 and automatic monetisation of the deficits allowed the RBI to 

have a greater degree of operational autonomy (Rangarajan, 2021). The administered interest rates 

were gradually removed to allow market forces to play a larger role in determining the cost of 

credit, thereby allowing interest rates to emerge as a policy instrument. The exchange rate controls 

were also liberalized. Market-based instruments, such as open market operations (OMOs), were 

given greater importance (Mohan, 2005b). These reforms had set the stage for a shift from direct 

to market-based monetary management. However, some fundamental challenges still exist due to 

the monetary targeting policy. The monetary targeting policy was focused on the M3 as the target. 

However, due to liberalization and globalization of the economy, the M3 targeting was not 

attainable as the economy had capital flows from external factors (Gupta & Sengupta, 2013). This 

weakened the monetary targeting framework and thereby led to further reforms in the monetary 

policy.  
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1.2.2 Phase 2: The Multiple Indicator Approach (MIA) (1998-2013) 

Responding to the limitations in the monetary targeting framework, the RBI adopted a new 

monetary policy framework called the Multiple Indicator Approach (MIA) under the 

recommendations of the Dr. YV. Reddy Committee of 1998 (Dua, 2020). RBI realised that relying 

on one indicator to guide the monetary policy was not sufficient, and hence, the monetary policy 

required more indicators to guide it.   

This MIA framework was adopted after the RBI had done away with the automatic monetization 

of the fiscal deficit, which allowed the RBI to have greater independence from the government. 

This move to MIA marked the transition from quantity-based signals (monetary targeting) to price-

based signals (interest rates), aligning more closely with the market-based approach (Dua, 2020). 

The M3 still remained an indicator but was no longer a target. The RBI also implemented forward-

looking indicators, such as the industrial outlook, capacity utilisation, and inflation expectations, 

among others. This eclectic approach aimed to provide a more nuanced assessment of 

macroeconomic conditions while informing monetary policy (Dua, 2023; Mishra & Mishra, 2012). 

Price stability and economic growth still remain the objectives of monetary policy. The MIA 

framework was designed to manage multiple targets, such as exchange rates, which were 

particularly important given the capital inflows and outflows. This sometimes led to uncertainty 

towards the objectives of the monetary policy. The Weighted Average Call Money Rate (WACR) 

emerged as the effective operating target by 2011, with the repo rates serving as the signalling tool 

(Dua, 2020).        

1.2.3 Phase 3: Preconditions Set for Inflation Targeting (2013-2016)  

After the Global Financial Crisis (GFC), the inflation in the Indian economy began to rise steadily. 

As a result of this rise in inflation and weakening of growth, the credibility of the monetary policy 

framework had been adversely affected in the process (Das, 2020). Therefore, it was necessary to 

revisit the monetary policy framework, which was done under the Urjit Patel Committee to 

strengthen the monetary policy. This committee recommended the changes in the nominal anchor 
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of inflation to CPI and gradually bring the inflation from a 11.5 percent in November 2013 to 5 

percent before the implementation of FIT in 2016 (Patel Committee, 2014).   

1.2.4 Phase 4: Flexible Inflation Targeting (FIT) (2016-Present)  

MIA offered flexibility in its target; however, following the GFC and Taper Tantrum, concerns 

about inflation became a more prominent feature of the economy (Erken, 2017). This persistent 

high inflation paved the way for further reforms in the monetary policy framework. This new 

framework was guided by the recommendations of the Patel Committee (2014). The committee 

highlighted the need for a clear nominal anchor to stabilize the inflation expectations and improve 

the credibility of monetary policy. The formal adoption of the recommendations led India to adopt 

a new monetary policy framework, Flexible Inflation Targeting (FIT). This FIT was established 

through the Monetary Policy Framework Agreement (MPFA) signed between the Government of 

India and the RBI in February 2015 (Goyal, 2022; Mohan & Ray, 2019). The primary objective of 

the new monetary policy was to attain price stability while ensuring that growth is also optimized. 

The new monetary policy framework also had an explicit inflation target of 4 percent with a 

bandwidth of 2 percent in either direction. Another major change aimed at enhancing the 

transparency and credibility of monetary policy was the switch from the Wholesale Price Index 

(WPI) to the Consumer Price Index (CPI) (Dua, 2020; Goyal, 2022). This agreement was further 

renewed without any changes in the inflation target in March 2021. Therefore, the inflation target 

for the monetary policy will remain at 4 percent with the same bandwidth. The framework also 

puts some accountability on the RBI in case of failure to maintain the inflation within the targeted 

bandwidth, by providing a report to the government about the reasons for the failure and proposed 

remedial measures. The new framework also allowed the formation of Monetary Policy Committee 

(MPC). The MPC is comprised of the six members. Three members from RBI that include 

Governor and three external members appointed by the central government. The interest rates were 

now determined by this MPC as compared to the earlier policy where the Governor used to decide 

the interest rate. However, given the six members in the MPC, in case of a tie, the Governor has a 

casting vote. Further to improve the transparency in the monetary policy, MPC minutes of the 

meeting have to be published within 14 days of the meeting (Pandey et al., 2024).   
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The WACR remained the operating target while repo rates are the key instruments under the new 

monetary policy framework of FIT  (Khandelwal et al., 2023). The forward guidance about the 

future path of the policy has become an important tool for signaling of the monetary policy stances. 

This evolution of the monetary policy framework in India has demonstrated a clear progression 

towards greater independence, transparency, and a more explicit focus on price stability (Ahmed 

et al., 2022). This transformation of monetary policy reflects a gradual path-dependent process 

where each regime had some limitations that were addressed in the subsequent monetary policy 

framework. The latest monetary policy framework of FIT has metamorphosed the central bank 

communication from a passive reporting function to an active role in monetary policy via the 

anchoring of inflation. The monetary policy framework since liberalization is represented in Table 

1.1.  

Table: 1.1: Monetary Policy Framework India 

Policy 

Regime 

Period Key Stated 

Objectives 

Operational/Intermediate 

Targets 

Key 

Observations 

Post-Reform/ 

Adapting 

Monetary 

Targeting 

(MT) 

Early 

1990s-

1998 

Price Stability, 

Growth, Post-

Crisis 

Stabilization 

Adapting from Money 

Supply (M3), Reserve 

Money; and Developing 

Market Instruments (OMO, 

Rates) 

Navigating 

reforms, 

Fiscal 

consolidation 

begins 

Multiple 

Indicator 

Approach 

(MIA) 

1998-

2014 

Price Stability, 

Growth, 

Financial 

Stability, 

Exchange Rate 

Management 

Broad indicators (Rates, 

Quantity, Forward-

looking); WACR 

(Operating Target), Repo 

Rate (Signal) 

Managed 

through GFC, 

Taper 

Tantrum; 

Rising NPAs 

later in period 

Preconditions 

Set for 

Inflation 

Targeting  

2013 -

2016 

Decreasing the 

inflation for the 

implementation 

of FIT  

Forward-looking); WACR 

(Operating Target), Repo 

Rate (Signal) 

Taper 

Tantrum; 

Rising NPAs 

later in the 

period 

Flexible 

Inflation 

Targeting 

(FIT) 

2016-

Present 

Price Stability 

(Primary: 4% 

+/- 2% CPI), 

Policy Repo Rate (Key 

Instrument), WACR 

(Operating Target), Interest 

Rates (Intermediate) 

Resilient 

financial 

sector; Food 

inflation 
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Growth 

(Secondary) 

volatility 

challenge 

Source: Authors' compilation  

1.3 Central Bank Credibility 

The credibility of monetary policy is the cornerstone of its effectiveness. This represents the faith 

that the public and financial markets place in the monetary authority’s commitment towards the 

stated objective and its ability to achieve it (Blinder, 2000; Bordo & Siklos, 2014). Therefore, 

defining credibility and the challenges in building and maintaining it are crucial for the economy. 

Credibility refers to the trustworthiness of the central bank's announcements and policy 

commitments (Blinder, 2000). Monetary Policy credibility hinges on whether the public maintains 

faith in the institution's capacity to achieve its objectives despite a crisis situation (Bordo & Siklos, 

2015). Credibility is often regarded as a dynamic or flow concept (Bordo & Siklos, 2014). The 

reputation of the monetary policy authority is closely related and is built over time through a 

consistent track record of matching actions (deeds) to the announcements (words) (Blinder, 2000). 

Credibility is demonstrated by the ability to deliver the agreed-upon outcomes. In the case of the 

RBI, the agreed-upon outcomes were to maintain stable prices by keeping inflation within the 

targeted limits. Measuring the credibility of the central bank is a challenging task. However, some 

recent works have measured credibility by directly linking it to inflation expectations and other 

indices (Garga et al., 2022; Patnaik, 2023).   

Building and maintaining credibility can be challenging for developing countries due to the 

following factors. First, developing economies must face fiscal dominance, characterized by a high 

level of government debt. This can lead to a fear of high inflation and thereby create a hindrance 

in anchoring inflation expectations (Kose et al., 2019). According to Choudhri & Malik (2012), 

the monetary policy of developing countries is dominated by fiscal deficits, and they found that 

inflation is more inconsistent under fiscal dominance. Using the Taylor rule, Kumhof et al. (2010) 

found that inflation becomes more variable under fiscal dominance. Eijffinger & Hoeberichts 

(2002) found that accountability, which is induced through transparency, can reduce the expected 

inflation. If the accountability is shifted to the government, it can lead to more volatile inflation 

but more stabilisation is required to supply shocks. The accountability framework is very crucial 
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to the credibility of the monetary policy. This can be more susceptible to political interference, 

undermining belief in their commitment to stated goals (Claessens et al., 2025). According to 

Blinder, (1999) institutional quality is built by creating a history of matching words to deeds.      

Secondly, developing countries are more vulnerable to shocks such as fluctuations in commodity 

prices, oil prices, abrupt shifts in global capital flows, and changes in the terms of trade. These 

shocks can make inflation more volatile and difficult to control (Kose et al., 2019). These external 

factor affects the credibility of central banks. Gelos & Ustyugova (2017). Using panel data from 

more than 90 countries, they demonstrated that commodity prices have a lasting impact on inflation 

in developing countries. They also suggested that institutional credibility is more important for 

inflation-targeting regimes. With the rise in volatility of commodity prices, maintaining credibility 

requires a larger effort. The dynamic nature of credibility underscores an evolving state influenced 

by the very policy decisions and economic outcomes. While success breeds credibility and failure 

erodes it (Bordo & Siklos, 2014).  

Thirdly, transparency of the monetary policy is also crucial in building and maintaining credibility. 

Transparency in monetary policy ensures that it is independent and effective. The adoption of 

inflation targeting by various countries in the 1990s enhanced the transparency of monetary policy 

through regular dissemination and clear policy stances. These monetary policy reports allow the 

private sector to form expectations about the future (Geraats, 2014). A high degree of monetary 

policy credibility leads to well-anchored inflation expectations (Guler, 2013; Kose et al., 2019). In 

this context, short-term shocks, such as economic news or temporary fluctuations in actual 

inflation, do not lead to a change in expectations about future inflation (Kose et al., 2019). This 

anchoring mechanism is strengthened by the monetary policy framework, such as FIT. A well-

anchored inflation expectation tends to make the Phillips curve flatter, representing a smaller trade-

off between inflation and unemployment (Albrizio et al., 2023).  

1.4 Threshold Level of Inflation 

The concept of the threshold inflation is an attempt to capture the non-linear relationship between 

inflation and growth (Omay & Öznur Kan, 2010; Pollin & Zhu, 2009). The high and volatile 

inflation is often considered as detrimental to growth, while low and stable inflation effects are 

more conducive. Therefore, the central question for the monetary policy authority is to assess a 
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critical point or range beyond which inflation starts to exert negative implications for economic 

growth. This critical point is referred to as the threshold level of inflation (Khan & Senhadji, 2001). 

This concept redefines the simple relationship between inflation and growth. Ignoring this non-

linear relationship will result in a unidirectional relationship between inflation and growth, which 

may not depict the actual relationship. Therefore, identifying this critical point is vital, as threshold 

inflation has a profound impact on the functioning of the monetary policy framework. Since India 

adopted the FIT regime, which has a dual mandate of keeping prices stable while promoting 

growth, estimating the threshold level of inflation has become more important (Dua, 2020; 

Rangarajan, 2020). If the inflation target is significantly off the threshold level, it can adversely 

affect growth performance. If the inflation is below the threshold level, inflation can have a 

statistically insignificant impact on growth. If inflation exceeds the threshold level, it can adversely 

affect growth (Khan & Senhadji, 2001). Therefore, policymakers must be very careful when 

setting inflation targets. Empirical evidence suggests that the threshold level of inflation varies 

between 1% and 3% for developed economies (Ball et al., 2003; Khan & Senhadji, 2001; 

Siekmann, 2023). For developing countries, the empirical evidence suggests a higher threshold 

level of inflation (as high as 12.23 per cent) (Azam & Khan, 2022). 

For India, there has been considerable research on estimating the threshold level of inflation (Bhoi 

& Tabasum, 2024; Dholakia, 2020; Pattanaik & Nadhanael, 2013; Rangarajan, 1998; Singh & 

Kalirajan, 2003; Singh, 2010). Various studies have estimated the threshold level of inflation to 

range from 4 to 7 per cent (Kannan & Joshi, 1998; Pattanaik & Nadhanael, 2013; Rangarajan, 

1998; Singh & Kalirajan, 2003; Singh, 2010). However, all these studies are based on WPI 

inflation. Recently, the RBI has shifted from WPI to CPI to enhance the transparency of monetary 

policy, as recommended by the Patel Committee (2014). Only a limited number of studies estimate 

the threshold level of inflation using the CPI as the reference rate, and the results indicate a 

significantly higher threshold level compared to WPI-based studies covering the FIT regime (Bhoi 

& Tabasum, 2024; Dholakia, 2020). For example, Bhoi & Tabasum (2024) and Dholakia (2020) 

estimated the threshold level of inflation over 5.5 per cent. However, these estimates were below 

the RBI upper band. 

It is clear that monetary policy in India has undergone significant change in terms of policy 

framework, institutions, tools, and objectives. These policy changes can have a wide range of 

implications for the Indian economy. First, the change of the nominal anchor from Wholesale Price 
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Index (WPI) to Consumer Price Index (CPI) may have implications for the transparency and 

credibility of monetary policy. This change was made to improve and, therefore, bring more 

credibility to the monetary policy. During the present era, monetary policy in India has also 

evolved to incorporate the global practice of inflation targeting. However, India did not adopt the 

very strict inflation targeting, as the targeted inflation ranged from 2 to 6 per cent, or 4 per cent 

with a bandwidth of 2 per cent in either direction, to maximise the growth rate. Against this 

backdrop, the present study addresses these gaps by conducting an in-depth examination of the 

FIT regime. This will help academics comprehend the changes in monetary policy that have 

occurred over the last two decades and their impact on the Indian economy. 

1.5 Research Questions  

Based on the above discussion, this study brings out the following research questions:  

a) Since the monetary policy has undergone a significant change under the Flexible Inflation 

Targeting (FIT), does it have an effect on the regime changes? 

b) Has the credibility of monetary policy changed since the implementation of the new FIT 

framework of monetary policy? 

c) Does there exist a threshold level of inflation? Is it time varying? What is the relationship 

between the threshold inflation and growth dynamics in India? 

1.6 Objectives 

Based on the discussion and research questions, the study objectives are: 

1. To analyse the impact of the Flexible Inflation Targeting (FIT) framework on monetary 

policy regime changes in India. 

2. To investigate the shifts in monetary policy credibility before and after the implementation 

of the new FIT framework in India. 

3. To examine the existence, time variation, and relationship between threshold inflation 

levels and economic growth dynamics in India. 
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1.7 Rationale of the Study 

The rationale of this study is as follows:  

a. The check for the regime changes in the RBI. The regime is defined as the preference for 

growth over inflation or inflation over growth when deciding the interest rate in the 

economy. (Taylor, 1993, 1994), provided the framework for the forward-looking policy 

rules. We examine India’s monetary policy from September 2013 to March 2020 to 

examine the changes in the monetary policy regimes. This was the period when monetary 

policy began to shift towards the global practice of transitioning to FIT and switching from 

WPI to CPI.  

b. The credibility of the monetary policy is very important to central bankers, as discussed in 

detail by Blinder (2000). In the Indian context, there have been very limited studies 

conducted on the credibility of the RBI (Garga et al., 2022; Patnaik, 2023). To assess the 

change in credibility, we utilise data from June 2006 to January 2020, spanning the pre-

GFC period to the pre-COVID period. This is particularly important, as we also estimate 

the timeframe during which the transition from a low to a high credibility regime occurs. 

The literature has broadly identified that the credibility of the RBI has increased since the 

implementation of FIT. However, the literature has not provided an estimate of the time 

frame during which this transition occurred.  

c. Determining the threshold level of inflation. This was done to examine the dynamic 

relationship between inflation and growth. To estimate the threshold level of inflation, the 

study used the quarterly data from April 1997 to December 2022. The time period is 

selected based on the availability of data. After the implementation of FIT, the monetary 

policy is facing a crisis in the transmission mechanism (Acharya, 2017; Das, 2015; Pandey 

et al., 2025). Furthermore, according to Khan & Senhadji (2001), the nexus between 

inflation and growth can become weak if the level of inflation is significantly below the 

threshold level of inflation. The limited literature motivates us to estimate the threshold 

level of inflation. 
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1.8 Data Sources  

This thesis primarily utilises data from the Database on Indian Economy (DBIE) and the RBI 

website, which provide data on the Indian economy. The website provides data on various 

frequencies, including annual, quarterly, monthly, and some variables, as well as weekly. Since 

we also require some variables for which data were not available in the DBIE, we had source data 

on crude oil prices and the Organisation for Economic Co-operation and Development (OECD) 

growth rate from FRED and the OECD website. FRED is the Federal Reserve Economic Data, 

which also has data on a large number of variables, but is not limited to data specific to the US. 

We also use the OECD website to source the growth rate of the OECD countries while estimating 

the threshold level of inflation.   

For estimating the regime change and credibility switches in monetary policy, monthly data from 

September 2013 to March 2020 and from June 2006 to January 2020, respectively, were used. For 

the first research objective, we initiated our study period when the transition in the RBI governor 

had occurred and the RBI had just entered a new phase of monetary policy, where it was expected 

to provide a strong foundation for the FIT. The data for the second research objective begins before 

the GFC, to capture the impact of the GFC on the monetary policy of India 

1.9 Methodology    

The study employs advanced time series methods, including unit root tests, MS-VAR, LSTAR, 

and TVAR, to examine the dynamics of monetary policies in multiple steps. 

First, we test data for stationarity, using the Augmented Dickey-Fuller (ADF) and Phillips-Perron 

(PP) tests. We also make adjustments for seasonality wherever necessary. In the second step, the 

study applies the Markov Switching Vector Autoregression (MS-VAR) to examine regime 

switches in monetary policy and credibility switches. The use of MS-VAR enables us to estimate 

the timeline of each state and the probability of the economy transitioning from one state to 

another. These economic variables are known to have such time-varying relations. Therefore, 

using MS-VAR to estimate such relations enables us to obtain more robust results than those 

presented in the existing literature. In the next step, we also estimate the Impulse Response 

functions to estimate the impact of the shocks on the variables.    
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In Chapter 4 of this thesis, we use the LSTAR and TVAR to estimate the threshold level of inflation 

for India in the second and third steps, respectively. The usage of TVAR is particularly important 

as it allows for the estimation of the threshold level even in the presence of regime switches. We 

also expand on the Generalized Impulse Response function to estimate the impact of shocks on 

the variables. Therefore, this study uses non-linear methodologies to estimate the dynamic nature 

of the monetary policy. A detailed methodology has been discussed in the respective chapters.  

1.10 Thesis Outline 

The outline of the thesis is as follows: Chapter 1 provides background information, research 

questions, objectives, data, and relevant mythologies. Chapter 2 of the thesis examines the regime 

changes in the RBI. Chapter 3 examines the credibility regime switches in the monetary policy. 

The chapter also examines the impact of the GFC on India's monetary policy. Chapter 4 provides 

an estimation of the threshold level of inflation in India. The chapter also provides the generalised 

impulse response function. Finally, Chapter 5 presents the summary, conclusion, limitations, and 

future scope. 
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Chapter 2 Determinants of Monetary Policy  

2.1 Introduction  

The economic reforms initiated in India since 1991 have significantly enhanced India's integration 

into the global economy. This integration into the global economy has major ramifications for 

monetary and fiscal policies, paving the way for India to adopt a monetary policy framework 

coherent with global practices. As the majority of countries have shifted towards monetary policy 

with defined, systematic rules and less discretion, this shift is also evident in India. The search for 

a nominal anchor of monetary policy led to inflation targeting, which was first implemented by 

New Zealand in 1990, and subsequently adopted by other countries. These rules provide the basis 

for adjustments in the operating instrument (interest rate) of monetary policy, i.e., a response to 

inflation, the output gap, and other external factors (Benchimol & Fourçans, 2019; Mertens & 

Williams, 2019). In a similar vein, the framework of monetary policy in India has evolved in 

response to financial advancements and shifting macroeconomic conditions. The operational 

structure of monetary policy has undergone considerable modifications regarding the tools and 

targeting procedures (Dua, 2023).  Since the late 1990s, the Reserve Bank of India (RBI) has 

adopted the “Multiple Indicator Approach" (MIA) for the monetary policy, which lasted till 2015 

and was further replaced by the "Flexible Inflation Target" (FIT) in 2016.   

The core objective of FIT is to enhance the effectiveness of monetary policy in promoting 

economic growth with low inflation, alongside macroeconomic stability. To implement FIT, RBI 

initiated institutional change by setting the Monetary Policy Committee (MPC) in 2015. The MPC, 

which comprises six members, and its decisions are binding for interest setting. Further, the repo 

rate was aligned with the Weighted Average Call Money Rates (WACR). The repo and reverse 

repo rates used as the instruments for changing the liquidity level according to business cycles 

(Dua, 2023). As per the FIT mandate, inflation was the primary focus of RBI and the targeted 

inflation rate was set to be 4 percent with the band of ± 2 percent (Misra, 2019). Accordingly, the 

aim of monetary policy was to optimize economic growth while keeping a check on inflation 

(Eichengreen et al., 2020). 
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During the MIA era, monetary policy stance was communicated predominantly through governors' 

statements and frequently through circulars released on the RBI's website. To better communicate 

the monetary policy stance and increase the efficiency of monetary policy, the RBI switched to 

more precise monetary policy documents, including monetary policy statements, circulars, and 

mid-quarter reviews (Mathur & Sengupta, 2019). These changes may have induced a shift in the 

monetary policy regime. From the above discussion, it is clear that there has been a significant 

shift in the monetary policy framework, the instruments used, and the policy targets. The objective 

of this chapter is to examine whether a regime change in monetary policy has occurred, using a 

non-linear method in the form of the MSVAR model, which covers monthly data from September 

2013 to March 20201. The study contributes to the literature in the following way: First, the study 

applies a non-linear model to examine the regime shift covering more recent data. Second, the 

roles of inflation rate, economic growth, crude oil prices, and exchange rates in influencing 

monetary policy are analysed using impulse response functions and forecast error variance 

decomposition. Given the controversy on the efficacy of monetary policy on economic growth and 

inflation rate, the study provides new evidence using recent data. 

This chapter is structured into five sections. Section 2.2 provides a brief overview of India's 

monetary policy since the 1991 reforms. Section 2.3 provides a comprehensive review of the 

literature, encompassing the Taylor rule and its empirical applications in testing monetary policy 

regimes. Section 2.4 explains the MS-VAR methods and model specifications. Section 2.5 presents 

the results of the MS-VAR model, analysing the impulse response function and forecast error 

variance decomposition. Finally, the chapter summary is presented in Section 2.6.  

2.2 Overview Monetary Policy Framework (Post-Reform Period) 

This section provides a brief review of the monetary policy framework since the economic reforms 

in India (1991). The monetary policy of the post-reform period can be characterised in 3 regimes: 

 

1 The study timeframe starts in September 2013, when RBI had changed the governor to Raghuram Rajan, and the 

study ends in the March 2020, when Shaktikanta Das was holding the office. Post March 2020 not considered due to 

pandemic lockdown. 
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Monetary Targeting with Feedback (1991-1998), Multiple Indicator Approach (1998-2016), and 

Flexible Inflation Targeting (2016 onwards).  

2.2.1 Monetary Targeting with Feedback (1991-1998) 

In India, monetary policy underwent significant changes after the Chakravarty Committee report 

in 1985. According to the recommendations, the RBI followed a policy of monetary targeting with 

feedback (Karmakar & Jana, 2019; Nair & Anand, 2020; Sharma & Nurudeen, 2019). The sole 

objectives of monetary policy were to control and support the government's borrowing and control 

inflation. However, following the economic reforms, the interest rate was deregulated, the external 

sector opened up, and the exchange rate was changed from a fixed to a flexible one (Ray et al., 

1998). The objective of monetary policy during this phase was to stabilize inflation by controlling 

the reserve money through instruments such as cash reserve ratio (CRR), open market operations 

(OMOs), and foreign exchange operations. Following the liberalisation of the economy, India 

experienced capital inflows, volatility in exchange rates, and a changing global monetary policy 

framework. The studies suggest that during this period, RBI failed to control inflation due to a rise 

in capital inflows and government borrowing (Dua, 2023; Mohanty & Mitra, 1999; Rangarajan, 

2001). This led to the RBI shifting to a Multiple Indicator Approach.  

2.2.2 Multiple Indicator Approach (MIA) (1998-2016) 

The objective of the MIA approach was to support the productive sectors of the economy with the 

flow of credit and price stability. For this purpose, MIA focused on multiple indicators such as the 

interest rates on sovereign bonds, credit markets, various rates of inflation, asset prices, and 

exchange rates. During this period, the RBI set up a liquidity adjustment facility for the use of repo 

and reverse repo rates for signaling the key policy rate (Mohan & Ray, 2019). The developments 

of the monetary policy during this tenure led to the addition of forward-looking variables and time 

series models. The data on forward-looking variables were gathered from various surveys 

conducted by the RBI. These surveys provided data on industrial outlook and capacity utilization. 

Inflation expectations and estimates from the professional forecasters  (Mohanty, 2011; Nair & 

Anand, 2020). The monetary policy was based on the rate of returns on various instruments linked 
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to capital markets and exchange rates. The MIA had serious limitations, as it was found to be 

ineffective due to the absence of a nominal anchor (Jha, 2008).  

2.2.3 Flexible Inflation Targeting (FIT) - (2016 Onwards) 

More importantly, developed countries initiated the withdrawal of quantitative easing in 2013, 

which led to an increase in interest rates and exchange rate volatility in emerging countries. This 

led to the RBI switching from MIA to FIT. To implement FIT, an MPC was established to 

determine the interest rate. To optimise economic growth, a 4 per cent inflation target was set from 

2016 to 2021, with a flexibility of 2 per cent in either direction. Also, the WACR was set as a 

policy rate. To achieve the objectives, the RBI used open market operations, reserve requirements, 

repo rates, and exchange rates (Dua, 2023). The shift to FIT aligns with global practices. The 

literature supports the FIT approach, which is more effective in inflation targeting than the 

previous monetary policy framework. The improvements in credibility enable the central bank to 

anchor the inflation expectations more effectively (Güler, 2021). The above literature suggests that 

a regime change may occur due to the shift from MIA to FIT.  

2.3 Review of Literature 

2.3.1 Theoretical Outlook 

The macroeconomic uncertainties resulting from oscillations in the price of crude oil, global 

macroeconomic shocks, and others bring some challenges that policymakers in all countries must 

confront. This has resulted in a debate between having discretion on the monetary policy or 

monetary policy based on systematic rules (Kydland & Prescott, 1977; Taylor, 2019). There is a 

debate on the efficacy of monetary policy based on discretion or systematic rules. The use of 

discretionary monetary policy also has some advantages, viz., more effective during the period of 

high macroeconomic volatility, and flexible to respond to economic shocks. On the other hand, 

the rule-based policy also has no scope for surprises, making monetary policy more effective under 

certain conditions (Mohanty, 2013). The seminal paper by Taylor (1993) on monetary policy 

proposed a model for setting the federal funds interest rate based on changes in real income and 

the price level. This method has been extended to developing countries by augmenting the effect 
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of the exchange rate (Taylor, 2000). The Taylor rule framework offers insights about the trade-off 

between growth and inflation in the conduct of monetary policy (Orphanides, 2003).  

The Taylor rule shows the interest rate as a function of the inflation and growth rates. In the original 

work of Taylor (1993b), both inflation and economic growth are given equal importance as shown 

by equation 2.1. According to the Taylor rule, the interest rate is based on inflation deviations from 

the target level and output deviations from potential output, as shown in equation 2.1.  

𝒓 = 𝒑+. 𝟓𝒚+. 𝟓(𝒑 − 𝟐) + 𝟐 
2.1 

Where the r, p, and y represent the interest rate, the inflation rate, and the percentage deviation of 

real GDP from a target growth rate, respectively.   

A plethora of literature suggests that the interest rate setting is at the core of the monetary policy 

of the Taylor rule. For instance, a study on Sri Lanka by Mayandy (2019) demonstrated that 

monetary policy was guided by Taylor's rule in setting interest rates. Similarly, an Augmented 

Taylor rule is followed for setting interest rates in Malaysia, Thailand, and Singapore (Tan & 

Mohamed, 2020). The Augmented Taylor rule defines interest rates as a function of the exchange 

rate in addition to the growth rate and inflation (Taylor, 1993, 2001). The exchange rate is a crucial 

determinant of monetary policy, as it impacts exports and imports by influencing competitiveness 

(Mayandy, 2019).  

2.3.2 Past Studies 

Prior literature on monetary policy has focused on issues such as the effectiveness of monetary 

policy, the instruments used, and the credibility of monetary policy. A study by Virmani (2004) 

predicted the movements in the call money rates using the Taylor rule from 1992 to 2001. The 

need to include the exchange rate in the model for developing countries was further highlighted 

by Mohanty & Klau (2005). Takeshi & Shigeyuki, (2009) examined role of the inflation rate in 

determining the interest rate in India covering data from 1998 to 2007. The results of the study 

suggested that inflation did not play an important role in determining the rate of interest in India.  

Bhuyan & Sethi (2016) investigated the impact of interest rates on inflation, economic growth, 

and exchange rates from 1997 to 2015 using the augmented Taylor rule framework.   The results 
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showed that the Taylor rule framework was suitable for studying the dynamic relationship between 

the interest rate and other macroeconomic variables. On the contrary, Sawhney et al. (2017) 

concluded that Taylor's rule did not exist for India, covering the period from 2008 to 2015. 

Compared to the above studies, Bhattacharya & Bhattacharyya (2001) find that oil prices play a 

significant role in determining the inflation and growth rate of the economy. A similar conclusion 

is reached by Sarmah & Bal (2021) for India. A study by Hutchison et al. (2013) categorised the 

RBI's monetary policy into Dovish (focusing on growth and exchange rates) and Hawkish 

(focusing on inflation control) from 1987 to 2008. The study found a balance between the dovish 

and hawkish polices.   

Khundrakpam (2011) examines the effectiveness of various transmission channels for India. Using 

quarterly data and a structural VAR model, the study finds that a positive shock in monetary policy 

leads to a slowdown in credit growth and has a negative impact on growth and inflation after two 

quarters. Similarly, another study found that the output growth reacts negatively to an increase in 

interest rate (Mohanty, 2012). In contrast to the above studies, Mishra et al. (2016) and 

Subramanian & Felman (2019a) found that output does not react to changes in interest rate. 

However, the literature on the impact of monetary policy on output has remained inconclusive, 

and the impact varies from study to study, depending on the sample size and period of study 

(Twinoburyo & Odhiambo, 2018). 

A recent study for the US by Rechard & Regmi, (2023) investigated the deviation of the Federal 

Funds Rate from the estimates calculated using the Taylor Rule model over the period 2003-2006. 

The study focused on the housing bubble in the US before the Great Recession of 2007. The 

authors employed the MS-VAR model to investigate regime changes. The results of this study 

suggest that there is no evidence of regime change during the sample period. Drakos & Kouretas, 

(2015) examined the presence of the Taylor rule for the EU, covering data from 2001 to 2013. 

Using the MS-VAR model, the study finds that before the financial crisis of 2007, European 

Central Bank (ECB) monetary policy followed a Taylor rule, but the focus of the monetary policy 

switched to mainly to the output gap to propel economic growth in the European Union (EU) 

(Drakos & Kouretas, 2015). In the Indian context, (Mustafi & Sengupta, 2020), examine regime 

switch linking with discretionary policy with specific Governors. The study finds there are three 

monetary policy regime one attached to Governor Jalan, another to Governor Reddy and third 
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regime with Governor Rajan. Contrarily, Eichengreen et al., (2020) finds no regime switch in 

monetary policy for India after the FIT. 

2.4 Material & Methodology 

2.4.1 Variables  

Monthly data on the inflation rate (Consumer Price Index), growth rate (the Index of Industrial 

Production), and Weighted Average Call Money Rates (WACR) have been collected from the RBI 

Database for Indian Economy (DBIE). Further, data on WTI Crude oil monthly prices is collected 

from the Federal Reserve Bank of St. Louis database. The time period for the study has been 

limited to March 2020, since post that time period, there was a lockdown in the Indian economy, 

and therefore, data post lockdown would not capture the system. Table 2.1 presents the list of 

variables used in the study, along with their respective sources of data.  

Table 2.1: List of Variables, Definition and Sources 

Variable Name Definitions Period of Study Sources 

INF Inflation is measured using the 

Consumer Price Index 

September 2013 

to March 2020 

DBIE 

WACR Weighted Average Call Money Rates September 2013 

to March 2020 

DBIE 

IIP Index for Industrial Production September 2013 

to March 2020 

DBIE 

EX Rupees per unit of the United States 

Dollar 

September 2013 

to March 2020 

DBIE 

WTI_CRUDE Crude Oil Prices in USD September 2013 

to March 2020 

FRED 

Source: Authors Compilation  
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2.4.2 Methodology 

For empirical analysis, the study first examines the stationary properties of variables using the 

ADF unit root test. In the second stage, the MS-VAR model is applied to detect regime changes. 

In the third stage, the Impulse Response Function (IRF) and the Forecast Error Variance 

Decomposition (FEVD) derived from the MS-VAR model are analysed to examine the role of 

economic growth, inflation rate, oil price, and exchange rate in influencing the monetary policy. 

Markov Switching Vector Autoregression Model (MS-VAR) 

The MS-VAR model is a statistical framework used for time series analysis, where the underlying 

parameters of the model may change over time. In other words, it allows for the possibility that 

the relationship between variables in a system may differ in different time periods or “regimes.” 

The present study aims to test for regime change, for which an MS-VAR (Markov switching 

Vector Autoregression model) has been performed. These models are employed in economics 

when economic variables exhibit different behaviour across different periods (Hamilton, 1989, 

1996). To make the VAR model time-varying, a parameter θ has been added to the VAR process. 

The model may be time invariant when conditioned on st, an unobservable variable indicating the 

regime in the prevailing period t. Let us suppose that we have M different regimes, such that st ∈

[1, … ,𝑀]. The conditional probability density of the alleged time series vector yt is –   

𝑝(𝑦𝑡 ∣ 𝑌𝑡−1, 𝑠𝑡) = {

𝑓(𝑦𝑡 ∣ 𝑌𝑡−1, 𝜃1)  if 𝑠𝑡 = 1

⋮
𝑓(𝑦𝑡 ∣ 𝑌𝑡−1, 𝜃𝑀)  if 𝑠𝑡 = 𝑀

 2.2 

where 𝜃𝑚 represents regime’s parameter vector, 𝑚 = 1,… ,𝑀 and 𝑌𝑡−1 are the observations 

{𝑦𝑡−𝑗}𝑗=1
∞
.  

If the VAR process is expressed conditionally on an invisible regime, as shown in equation 2.2. 

Assumptions about the regime-producing process must be made to complete the description of the 

data-generating mechanism. The MS-VAR model is part of a wider family of models that confine 

a non-linear data-generating process to being linear in each regime, characterizing the process as 

piecewise linear. Only a limited number of regimes are possible since the regime depends on an 

unobservable variable. As a result, the model may describe the process of creating the data as 

piecewise linear. 



 
23 

Markov-Switching Vector Autoregression is are extension of the fundamental limited order VAR 

model of order p. Consider the p-th order Autoregression for the vector of K-dimensional time 

series vector 𝑦𝑡 = (𝑦1𝑡, … , 𝑦𝐾𝑡)
′, 𝑡 = 1… , 𝑇, 

𝑦𝑡 = 𝜈 + 𝐴1𝑦𝑡−1 +⋯+ 𝐴𝑝𝑦𝑡−𝑝 + 𝑢𝑡 2.3 

where 𝑢𝑡 ∼ IID⁡(0, Σ) and 𝑦0, … , 𝑦1−𝑝 are fixed.  

In this model, the parameters of the fundamental data-producing process of the witnessed time 

series vector yt are determined by the unobservable regime variable st, which indicates the 

likelihood of being in a distinct state of the world. 

 

𝜇(𝑠𝑡) = {

𝜇1  if 𝑠𝑡 = 1

⋮
𝜇𝑀  if 𝑠𝑡 −𝑀

 2.4 

2.4.3 Model Specification 

The model follows the Taylor rule, which tries to predict the forward-looking behaviour of the 

interest rates. In developing countries, the modified Taylor rule says that the interest rate is a 

function of growth, inflation, and exchange rates. Literature also suggests that oil prices have a 

considerable effect on the rate of inflation in oil-importing countries, such as India (Nazlioglu et 

al., 2020). Therefore, the augmented Taylor rule can be written as: 

𝒊𝒏𝒕𝒆𝒓𝒆𝒔𝒕⁡𝒓𝒂𝒕𝒆⁡⁡

= ⁡ƒ⁡(𝒆𝒄𝒐𝒏𝒐𝒎𝒊𝒄⁡𝒈𝒓𝒐𝒘𝒕𝒉, 𝒊𝒏𝒇𝒍𝒂𝒕𝒊𝒐𝒏⁡𝒓𝒂𝒕𝒆, 𝒆𝒙𝒄𝒉𝒂𝒏𝒈𝒆⁡𝒓𝒂𝒕𝒆, 𝒐𝒊𝒍⁡𝒑𝒓𝒊𝒄𝒆𝒔) 

2.5 

Equation (5) can be written in the VAR framework as:    
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(

  
 

𝚫(OilPrice𝐭)

𝚫(IIP𝐭)

𝚫(ExchRate𝐭)

𝚫(CPI Inflation𝐭
𝚫(WACR𝐭) )

  
 
=

(

 
 

𝛂𝟏𝐒𝐭
𝛂𝟐𝐒𝐭
𝛂𝟑𝐒𝐭
𝛂𝟒𝐒𝐭
𝛂𝟓𝐒𝐭)

 
 
+

(

 
 

𝛃𝟏𝟏    𝛃𝟏𝟐    𝛃𝟏𝟑    𝛃𝟏𝟒    𝛃𝟏𝟓
𝛃𝟐𝟏    𝛃𝟐𝟐    𝛃𝟐𝟑    𝛃𝟐𝟒    𝛃𝟐𝟓
𝛃𝟑𝟏    𝛃𝟑𝟐    𝛃𝟑𝟑    𝛃𝟑𝟒    𝛃𝟑𝟓
𝛃𝟒𝟏    𝛃𝟒𝟐    𝛃𝟒𝟑    𝛃𝟒𝟒    𝛃𝟒𝟓
𝛃𝟓𝟏    𝛃𝟓𝟐    𝛃𝟓𝟑    𝛃𝟓𝟒    𝛃𝟓𝟓)

 
 

(

 
 

𝚫( OilPrice 𝐭−𝟏)

𝚫( IIP 𝐏𝐭−𝟏)

𝚫( ExchRate 𝐭−𝟏)

𝚫( CPI Inflatio )𝐭−𝟏
𝚫( WACR 𝐭−𝟏) )

 
 
+

(

 
 

𝛜𝟏𝐒𝐭
𝛜𝟐𝐒𝐭
𝛜𝟑𝐒𝐭
𝛜𝟒𝐒𝐭
𝛜𝟓𝐒𝐭)

 
 

 

2.6 

𝐕𝐚𝐫⁡((𝛜𝟏𝐒𝐭     𝛜𝟐𝐒𝐭     𝛜𝟑𝐒𝐭     𝛜𝟒𝐒𝐭     𝛜𝟓𝐒𝐭)
′) = 𝛀𝟓𝐱𝟓

𝐒𝐭  
2.7 

The model is based on the idea of a Markov process, where the probability of transitioning from 

one regime to another depends only on the current regime and not on any previous regimes. In the 

MS-VAR model, the states or regimes are unobserved, but they can be estimated from the observed 

data. The MS-VAR model is similar to a standard VAR model but with the addition of a regime-

switching component. The model includes lagged values of each variable as well as dummy 

variables that indicate which regime the system is in. The model parameters are estimated using a 

non-linear iteration process (maximum likelihood estimation). 

2.5 Results  

2.5.1 Unit Root Test 

Before we examine the regime change in monetary policy, the variables are checked for 

stationarity. For this purpose, the study uses the ADF unit root test. The results of the ADF unit 

test are presented in Table 2.2. Results suggest that, except for IIP, other variables are found non-

stationary at the level. On the other hand, INF, WACR, OILP, and EX are stationary after the first 

difference. 
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Table 2.2: Results of ADF Unit Root Test 

Variable Name At Level First. Diff. Results 

 C C&T C  

INF -2.76 -2.55 -4.23** I (1) 

WACR -2.21 -3.03 -13.20** I (1) 

IIP -1.42 -4.25**  I (0) 

EX -0.10 -2.07 -8.02** I (1) 

WTI_CRUDE -1.87 -2.12 -5.26** I (1) 
** p<0.01 and * p< 0.05 

C-constant, C&T constant with time trend. Lag-length is selected using AIC. 

Source: Authors' Calculations  

2.5.2 Regime Switches  

After examining the stationary properties of the variables, the study applies the MS-VAR model 

to examine the regime switch in monetary policy. For this purpose, we calculate the transition 

probability matrix of regimes 1 and 2. State 1 (S=1) represents a monetary policy with a primary 

focus on inflation control. On the other hand, state 2 (S=2) focuses on the monetary policy trade-

off between growth and inflation. As described earlier, before implementing FIT, the RBI had 

focused on controlling inflation; hence, we expect the transition in regimes from S1 to S2. Table 

2.3 reports the transition probability matrix of both regimes. The results indicate that the 

probability of remaining in state 1 is 0.78, and the probability of transitioning to state 2 is 0.22, 

suggesting that state 1 is a stable condition. Further, when the monetary policy is in state 1, it is 

highly probable to stay in state 1 (controlling inflation). The monetary policy in S2 has a 

probability of 0.44, with a slightly higher probability (0.56) of transitioning to S1, indicating a bias 

in the monetary policy favouring inflation control. This implies that the probability of moving out 

from state 2 to state 1 is higher, and therefore, state 1 is the only stable state in this model. It can 

be concluded from this analysis that there is no change in monetary policy regimes in India despite 

RBI shifting from MIA to FIT. 

Table 2.3: Transition Probability Matrix 

State S-1 S- 2 

 S-1 0.78 0.22 

 S-2 0.56 0.44 

Source: Author's Calculation   



 
26 

Figure 2.1 also represents the conditional probabilities of the two regimes as discussed above. The 

probability of the model being in regime 1 (state 1) is very high (0.78), indicating that there have 

been no changes in the regimes.    

Figure 2.1: Probabilities of Regime Switch 
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Source: Author's Calculation   

The results indicate that despite the setting of MPC and changes in the governor2, the study finds 

no variation in the dynamics of the monetary policy (interest setting behaviour). The probability 

of the regime being in state 1 highlights that monetary policy is skewed to inflation targeting 

instead of balancing inflation and growth targets. Given the past history of high inflation rate in 

India, the monetary regime biased towards inflation-controlling is not surprising 

2.5.3 Major Determinants of Monetary Policy 

As discussed in section 3, multiple factors such as inflation rate, exchange rate fluctuations, growth 

rate and oil prices influence the setting of monetary policy in India. Using the MS-VAR model, 

we examine the role of these variables in influencing the monetary policy. For this purpose, 

impulse response function (IRF) and forecast error variance decomposition (FEVD) are used. 

 

2 During this period, RBI had multiple Governor such as: Raghuram Rajan to Urjit Patel 
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2.5.4 Impulse Response Function (IRF) 

The impulse response functions map the time path of the effects of a one-standard-deviation shock 

to an endogenous variable and its impact on the remaining endogenous variables in the VAR. 

Using the IRF, we trace the response of WACR to changes in inflation, the exchange rate, oil 

prices, and growth. The results are presented in Figure 2.2, which illustrates the impact of changes 

in WACR on changes in inflation, the exchange rate, the industrial production index, and crude oil 

prices. Results indicate that a single standard shock to the change in inflation rate leads to an 

immediate decrease in the change in interest rate. However, after period 2, the interest rate starts 

rising and converges to an equilibrium by period 5. This implies that the interest rate initially 

adjusts to a negative inflation shock but responds positively after period 2. 

Figure 2.2: Impulse Response Function 
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Source: Author Compilation  

Further, the study reveals that a shock to the oil price results in an initial increase in the interest 

rate, implying rise in oil prices to a rise in interest rates. However, from the third period onwards, 

the interest rate responds negatively to the oil price shock and returns to equilibrium by the end of 
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period 6. On the other hand, a standard shock in the exchange rate results in an immediate fall in 

interest rates, which continues to decline for the next three months. Then, interest rates gradually 

start to recover and converge towards equilibrium. One standard shock in the growth rate causes 

the interest rates to fall immediately. After period two, the interest rate rises and hovers around the 

original equilibrium conditions, suggesting a cobweb pattern.  

2.5.5 Forecast Error Variance Decomposition 

In addition to IRF, the study also presents FEVD in Table 2.4. FEVD assesses the percentage of 

variation explained by its own shock and other variables caused by a standard exogenous shock to 

the model based on the Cholesky decomposition method. It also provides the time path of shocks. 

The results of FEVD up to period 20 are presented in Table 2.4. 

Table 2.4: Forecast Error Variance Decomposition for WACR 

 Period WACR INF IIP EX WTI_CRUDE 

1 82.32 2.081 1.57 14.04 0.00 

2 53.79 24.86 1.24 15.34 4.77 

3 53.48 24.84 1.48 15.45 4.76 

4 53.33 24.85 1.62 15.44 4.76 

5 53.28 24.83 1.67 15.45 4.77 

6 53.26 24.82 1.70 15.45 4.77 

7 53.26 24.81 1.72 15.45 4.76 

8 53.25 24.81 1.72 15.45 4.76 

9 53.25 24.81 1.73 15.45 4.76 

10 53.25 24.81 1.73 15.45 4.76 

20 53.25 24.81 1.73 15.45 4.76 

Source: Author's Calculation 

In addition to IRF, the study also presents FEVD in Table 2.4. FEVD assesses the percentage of 

variation explained by its own shock and other variables caused by a standard exogenous shock to 

the model based on the Cholesky decomposition method. It also provides the time path of shocks. 

The results of FEVD up to period 20 are presented in Table 2.4. 

Table 2.4 shows that inflation and exchange rate have a significant impact on monetary policy 

(interest rate). For example, in the first period (Period 1), the variation in inflation explains only 2 

per cent; however, by the end of the second period, it explains more than 24 per cent of the variation 
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in interest rates. After the second period, the impact of inflation variation tapers out. Similarly, in 

the first period, the variation in the exchange rate explains more than 14 per cent of the variation 

in the interest rate, and by the second period, this marginally increased to more than 15 per cent. 

Both variables combined explain roughly 40 per cent of the variation in interest rate by the end of 

period 10. On the other hand, the explanatory power of the growth rate and crude oil prices 

remained less than 2 per cent and 5 per cent, respectively, after the end of period 10. This implies 

that the growth rate and crude oil prices have no significant impact on monetary policy, supporting 

the results of the IRF. Although oil price has no significant effect on monetary policy, it is one of 

the major factors contributing to inflationary pressure in India (Bhattacharya & Bhattacharyya, 

2001; Sarmah & Bal, 2021; Zakaria et al., 2021). Furthermore, the study finds that the growth rate 

plays no significant role in determining monetary policy. This also shows a lack of transmission 

of monetary policy to real output. The findings of the present study align with those of Mishra et 

al. (2016) and Subramanian & Felman (2019). The above analysis suggests that inflation targeting 

remained a major goal of the RBI’s monetary policy, rather than the inflation-growth trade-off.   

2.6 Summary 

Following the global financial crisis, India's monetary policy underwent a significant shift, 

transitioning from a discretionary to a rule-based policy framework. Accordingly, RBI moved 

from the MIA to the FIT approach from 2016 onwards. In this context, this study examines whether 

there is a regime change in monetary policy in view of the FIT approach. For this purpose, the 

study uses a non-linear approach to examine the regime change to account for time-varying 

behaviours of variables. Additionally, the study examines the major determinants of monetary 

policy. The results of this study suggest that there is no change in the monetary policy regime, and 

the objective of the monetary policy remained biased towards inflation control. Given the past 

history of high inflation rates in India, the monetary regime biased towards inflation-controlling is 

not surprising. This inertia effect was reflected in the subsequent monetary policy setting in India. 

Further, the study finds that the inflation rate and the exchange rate mostly influence the variation 

in the RBI policy rate. The impact of the output growth on the interest rates is limited. The study 

also found a very limited impact of oil prices on the monetary policy actions. Therefore, results 

show that more than 40 per cent of the changes in the interest rate are due to inflation and the 
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exchange rate. The impact of economic growth on the interest rate is less than 2 per cent, indicating 

that output growth has little bearing on the interest rate.  



 
31 

Chapter 3 Credibility Switching of Monetary Policy  

3.1 Introduction 

In the previous chapter, we examined the regime switch of monetary policy in India and found that 

there was no change in the RBI's regime from September 2013 to March 2020, despite the 

implementation of FIT. However, due to the Global Financial Crisis (GFC), the economic growth 

had declined by 2.1 per cent. Prior to the GFC, the average growth for five years had been 8.8 per 

cent. Therefore, both monetary policy and fiscal policy were used to alleviate the economy (Bajpai, 

2011). However, after the crisis, India experienced a period of high inflation. Therefore, we 

investigate how the changes in the execution of the monetary policy have affected the credibility 

of the RBI. One of the central questions about monetary policy has always been the importance of 

credibility, which has a significant impact on the effectiveness of monetary policy. According to 

Blinder (2000), credibility is defined as the public's belief that the central bank will act as it 

promises. Credibility is a significant theme in monetary policy literature. This has become 

important under the monetary policy of Inflation Targeting. A credible central bank may create 

disinflation without affecting employment under specific conditions, including reasonable 

expectations. Expectations play a vital role in determining the forward policy actions of monetary 

policy, which in turn are reflected in long-term interest rates and other asset prices (Blinder, 2000).  

The economic reforms initiated in India since 1991 paved the way for a new monetary policy 

framework. This new framework of monetary policy is known as the Multiple Indicator 

Approach, where the central bank now considers credit growth, the exchange rate, the trade 

balance, unemployment, and fiscal policy when determining policy rates (Dua, 2023). After a 

lengthy era of fiscal domination in which the central bank played a key role in monetising 

budget deficits, the fiscal framework was overhauled and reinforced in the early 2000s. As a 

result, automatic debt monetization through central bank purchases of treasury bills was 

discontinued in 1997. The implementation of the Fiscal Responsibility and Budget 

Management (FRBM) Act of 2003 led to financial sector liberalization and interest rate 

deregulation (Kapur & Mohan, 2014; Mohan, 2005a). The change in the policy framework 
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enabled the RBI to assert greater independence in monetary policy and focus on controlling 

inflation. However, the global financial crisis in 2007-08 shifted the RBI's monetary policy 

from inflation control to promoting growth, which led to a rise in inflation. This process 

culminated in the February 2015 inflation-targeting accord and the May 2016 modified RBI 

Act, which gave the central bank a statutory inflation target. The RBI implemented a thorough 

inflation-targeting framework, imitating international best practices (Eichengreen et al., 2020; 

Mohan & Ray, 2019). All these factors may have some implications for the credibility. 

Therefore, this chapter examines whether the changes in RBI monetary policy, favouring 

inflation targeting, have led to inflation anchoring. The anchoring of inflation can lead to more 

credible monetary policy. Furthermore, the RBI switched from WPI to CPI to enhance 

credibility in its monetary policy. This study is unique in itself, as there have been very limited 

studies examining the changes in the credibility of the RBI. The changes in credibility have 

been recently examined by Garga et al. (2022) and Patnaik (2023).    

The primary objective of this chapter is to assess the credibility of monetary policy using a 

non-linear econometric approach, which is particularly suitable when the variables are time-

varying. The theoretical method used in this study is based on the work of Cecchetti & Krause 

(2002), de Mendonça & de Guimarães e Souza (2009), Kozicki & Tinsley (2008), and Taylor 

(1993). Previous studies that estimate central bank credibility are based on educated guesses 

and assume that the underlying parameters are time-invariant (Bordo & Siklos, 2014; Montes, 

2009). The robustness of these models is questionable. In this context, numerous studies 

suggest that the credibility of a monetary policy is nonlinear and time-varying, and a nonlinear 

model is more appropriate for capturing credibility dynamics (Nogueira, 2009; Pleșa, 2025; 

Primiceri, 2005; Zeng, 2018). In this context, the evidence regarding the time path of 

credibility is presented, considering changes in macroeconomic conditions. 

The rest of the chapter is organised into five sections. Section 3.2 reviews related literature, 

and Section 3.3 outlines the econometric framework, data, and stylised facts. Section 3.4 

presents the empirical results, and Section 3.5 provides the summary.  
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3.2  Literature review 

The adoption of policy credibility as a core concept by central banks has been widely studied and 

analyzed in economic literature. Credibility is fundamentally defined as the extent to which 

economic agents trust that policy objectives align with prevailing economic conditions. Cukierman 

(1986) emphasises that without credibility, policy announcements inconsistent with stated 

objectives lead to scepticism. Ball (1994) argues that credibility drives low inflation and economic 

expansion, identifying it as the key barrier to overcoming disinflation rather than staggered price-

setting mechanisms. While this thesis builds upon such foundational definitions, it distinguishes 

itself by allowing for structural analysis of time-varying credibility, addressing unobserved factors 

to enrich the framework. 

The role of policy credibility in fostering macroeconomic stability is reflected in measures such as 

the divergence between inflation expectations and target inflation rates. Bomfim & Rudebusch 

(2000); Demertzis et al. (2008) quantify policy credibility in the U.S. economy, highlighting that 

commitment-based monetary policies outperform discretionary approaches by reducing 

disinflation costs and duration due to enhanced credibility. Similarly, studies by Amisano & 

Tronzano (2010), Kupfer (2015), and Mariscal et al., (2011) were conducted to test the credibility 

for other countries. Amisano & Tronzano, (2010) and Kupfer, (2015) validate the European 

Central Bank’s success in anchoring inflation expectations, though Kupfer, (2015) observes that 

inflation targeting retains credibility more effectively during stable periods than during crises, such 

as the 2008 financial crisis. He recommends considering risk premiums and liquidity effects in 

such scenarios. Mariscal et al., (2011) examine the Bank of England's policy credibility, noting 

that while credibility improved prior to the adoption of inflation targeting (1992–2007), it 

deteriorated in subsequent years. 

In the South African context, researchers Addo, (2017); Kabundi et al. (2015); Kaseeram, (2012); 

Pierdzioch et al., (2016); Reid, (2009); Rigobon, (2007) assess the South African Reserve Bank’s 

(SARB) credibility from varying perspectives and methodologies. Their findings suggest that 

while the SARB's credibility is affirmed among financial markets, inflation expectations among 

firms, unions, and households show marked deviations from target rates.  

Empirically, the issue of credibility has been neglected in the context of India, especially, covering 

the FIT period. Bordo & Siklos (2019) examined the convergence between advanced economies 
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and emerging market economies and found that emerging market economies, such as India, are 

more fragile, indicating low credibility. However, a study by Garga et al. (2022) evaluated the 

credibility of RBI from January 2010 to February 2020 and found that the RBI's credibility has 

improved since the implementation of the FIT. Similarly, Eichengreen et al. (2020) found evidence 

of inflation expectations being anchored, indicating an increase in credibility of the RBI. Patnaik 

(2023) also reached a similar conclusion regarding credibility, using quarterly data from 2014Q1 

to 2022Q1. Although the existing studies provide evidence of improvement in credibility, the 

dynamics of credibility shifts have not been explored. This study examines the dynamics of 

credibility shifts by developing a credibility index that measures the gap between actual inflation 

and the RBI's stated target. Using this index, we examine the RBI's credibility through the lens as 

suggested by Blinder (1999). Following Bordo & Siklos (2015), this research employs Markov-

Switching Vector Autoregression (MS-VAR) with time-varying transition probabilities to analyse 

credibility through a nonlinear, regime-switching technique, providing a clear understanding of its 

evolution. This study advances the discourse by allowing underlying credibility to evolve 

dynamically over time.  

3.3 Data and Methodology 

3.3.1 Data 

The study uses monthly data from June 2006 to January 2020. Data has been compiled from 

various sources (see Table 3.1).  

Table 3.1 Variable Description 

Variables 

Symbol 

Description Source 

CRED Credibility Index Calculated by the author from 

annual reports and DBIE 

WACR Weighted Average Call Money Rate DBIE 

GAP Output Gap calculated using Index of 

Industrial Production (IIP) 

Estimated from IIP from 

DBIE 

FD_USD Changes in the price exchange rate of US 

Dollar  

DBIE 

FD_Oil Change in the price of West Texas 

Intermediate Crude Oil 

FRED 

Source: Authors Compilation  
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To measure the changes in the credibility of the RBI, this study uses the Markov switching vector 

auto-regression (MS-VAR) model. The MS-VAR allows the measurement of the changes in the 

credibility of the central bank. Therefore, to study the changes in credibility, we use a credibility 

indicator, the interest rate, the output gap, and the change in the price of the exchange rate and oil. 

We used the data till January 2020 to avoid the effect of COVID-19-induced lockdowns, which 

crippled the economy completely. Additionally, it was in January 2020 that the World Health 

Organisation (WHO) declared COVID-19 a pandemic.   

3.3.2 Model Specifications 

Following Addo (2017), this study employs the concept of credibility shifts. The study applies 

the following model: 

CRED = 𝒇(WACR,GAP,FD_USD,FD_Oil) 
3.1 

According to Equation (3.1), credibility is a function of the interest rate, output gap, changes in 

the exchange rate, and changes in the price of oil. The changes in the exchange rate and the price 

of oil are taken as control variables. The model is based on the forward-looking modified Taylor 

rule as explained in Chapter 2.  

Equation 3.21 can be rewritten using a VAR framework as follows. 

[
 
 
 
 
CRED𝑡
WACR𝑡
GAP𝑡

FD−USD𝑡⁡
FD−Oil𝑡 ]

 
 
 
 

=

[
 
 
 
 
𝛼1𝑆𝑡
𝛼2𝑆𝑡
𝛼3𝑆𝑡
𝛼4𝑆𝑡
𝛼5𝑆𝑡]

 
 
 
 

+

[
 
 
 
 
 
𝛽11𝑆𝑡    𝛽12𝑆𝑡    𝛽13𝑆𝑡    𝛽14𝑆𝑡    𝛽15𝑆𝑡
𝛽21𝑆𝑡    𝛽22𝑆𝑡    𝛽23𝑆𝑡    𝛽24𝑆𝑡    𝛽25𝑆𝑡
𝛽31𝑆𝑡    𝛽32𝑆𝑡    𝛽33𝑆𝑡    𝛽34𝑆𝑡    𝛽35𝑆𝑡
𝛽41𝑆𝑡     𝛽42𝑆𝑡    𝛽43𝑆𝑡    𝛽44𝑆𝑡    𝛽45𝑆𝑡
𝛽51𝑆𝑡    𝛽52𝑆𝑡    𝛽53𝑆𝑡    𝛽54𝑆𝑡    𝛽55𝑆𝑡]

 
 
 
 
 

+

[
 
 
 
 
CRED𝑡−1
WACR𝑡−1
GAP𝑡−1

FD−USD𝑡−1
FD−Oil𝑡−1 ]

 
 
 
 

+

[
 
 
 
 
ϵ1St
ϵ2St
ϵ3St
ϵ4St
ϵ5St]
 
 
 
 

 

3.2 

 

where, CRED is the Credibility Indicator as calculated by the authors, 

WACR is the Weighted Average Call Money Rate 

GAP is Output Gap calculated using Index of Industrial Production 

FD_USD is the change in the price exchange rate of the US Dollar 
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FD_Oil is the change in the price of West Texas Intermediate Crude Oil 

 

The justification for including other independent variables is as follows: An increase in the price 

of crude oil can lead to higher energy costs and increased inflation (Sarmah & Bal, 2021).  Once 

inflation increases, the central bank's credibility will be adversely affected (Yanamandra, 2015). 

Therefore, any change in the value of the rupee can also affect the central credibility. Further, out 

gap might affect credibility. For example, a persistent positive output gap may create inflationary 

pressure and increase inflationary expectations, leading to a reduction in credibility. On the other 

hand, a negative output gap can create downward pressure on inflation and thereby reduce inflation 

expectations. However, if this negative output gap increases to high levels, it can push the inflation 

below the limits and hence reducing the credibility. Enhanced central bank credibility can lead to 

improved trade-off between inflation and the output gap. With higher credibility, economic agents 

will form inflation expectations in accordance with the stated inflation target. Consequently, price 

stability can be realized predominantly through expectation anchoring, thereby reducing the need 

for any policy interventions (Çakmaklı & Demiralp, 2020; Tronzano, 2005). 

This study also uses the concepts of the Markov process. The MS-VAR is able to capture the states 

or the regimes based on the observed data. The MS-VAR model is developed on the standard VAR 

model with the addition of the regime-switching process. The model has the lagged value of each 

variable along with a dummy component as ‘s’, indicating the state of the model.     

3.3.3 Econometric Methodology 

The study uses advanced time-series methods to examine the credibility changes in India. A multi-

step procedure has been followed. First, all the variables are checked for their time-series 

properties by applying the Augmented Dickey-Fuller (ADF) and the Phillips-Perron (PP) test. In 

the second stage, we calculated the credibility index. In the third stage, we examined the role of 

other variables such as oil price, interest rate, and output gap using a multivariate MS-VAR model. 

In the fourth stage, the study uses the Impulse Response Function (IRF) to further understand the 

impact of dependent variables on independent variables.  
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Markov-Switching Intercept Vector Autoregressive Model (MSI-VAR) 

The regime shifts in the time series model can be best captured by the Markov switching models. 

The major driver of changes in the regimes can be the behaviour of economic variables, which 

may result from unobserved changes in economic regimes, such as shifts in policy regimes, crises, 

booms, or recessions. These models are appropriate when the variables display time-varying 

properties (Hamilton, 1989, 1996). (Krolzig, 1997) classified the MS-VAR model into two 

categories: one with the intercept switches and another with the mean switches. In the MSI(M)-

VAR(p) model, only intercepts differ across regimes. The variables 'M' and 'p' denote the number 

of regimes and the autoregressive lag order, respectively. To analyse a K-dimensional time series, 

yt, a Multivariate State-Space Integrated-VAR (MSI-VAR) model is represented by equation 3.3. 

𝒚𝒕 =

{
 
 
 

 
 
 
𝑨𝟎𝟏 +∑  

𝒑

𝒊=𝟏

𝑨𝒊𝒚𝒕−𝒊 + ∑

𝟏
𝟐

 𝒆𝒕

⋮

𝑨𝟎𝑴 +∑  

𝒑

𝒊=𝟏

𝑨𝒊𝒚𝒕−𝒊 + ∑

𝟏
𝟐

 𝒆𝒕

 

3.3 

 

where et ∼ NID (0, IK).   

This particular model assumes the system switches between M regimes, primarily differing in their 

intercept term (A0i), while the autoregressive structure (A1, ..., Ap) and variance-covariance (Σ) 

remain consistent across these states. The idea is that an unobserved variable, St, reflects the 

prevailing economic condition and determines which intercept applies. To understand how this 

underlying state St (where St is dynamic and can be any integer from 1 to M) changes over time 

and infer its path from data. Markov-switching models provide the tool for this, treating it as a 

discrete-time Markov chain with distinct states. The behaviour of this chain and the regime-

switching is defined by (equation 3.4), the specific probabilities of moving from one state to 

another: 
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𝒑𝒊𝒋 = 𝐏𝐫(𝒔𝒕+𝟏 = 𝒋 ∣ 𝒔𝒕 = 𝒊),∑  

𝑴

𝒋=𝟏

𝒑𝒊𝒋 = 𝟏, for all 𝒊, 𝒋 ∈ {𝟏,⋯ ,𝑴}. 

3.4 

 

The transition probabilities between the states (regimes) are ordered into the transition probability 

matrix P (equation 3.5) 

𝑷 = [

𝒑𝟏𝟏 𝒑𝟏𝟐 … 𝒑𝟏𝑴
𝒑𝟐𝟏 𝒑𝟐𝟐 … 𝒑𝟐𝑴
⋮ ⋮ ⋱ ⋮
𝒑𝑴𝟏 𝒑𝑴𝟐 … 𝒑𝑴𝑴

]. 

3.5 

 

St follows an ergodic M state Markov process. Ergodicity in a Markov chain means that all its 

states share the properties of being aperiodic and recurrent (Droumaguet, 2012). 

3.4 Results and Discussion 

3.4.1 Preliminary Results  

This section of the study describes the variables included in the study.  

3.4.1.1 Weighted Average Call Money Rate (WACR)   

We use the Weighted Average Call Money Rate (WACR) as a measure of interest rate in the 

economy. WACR is also the operating target of monetary policy (Das, 2022). Figure 3.1 shows 

the trend in WACR over the study period. The graphical analysis shows us that when the global 

financial crisis hit the world, WACR reacted to it severely, as it first decreased and then increased 

as the crisis subsided. However, as the Federal Reserve Bank had kept interest rates very low, the 

Indian central bank also followed this path but had to increase rates by the end of 2009 as inflation 

in the economy started to rise. This increase in interest rates was mainly a response to high inflation 

in the economy. The high inflation in the economy remained till FIT was implemented, thereby 

gradually decreasing the rates of interest in the economy. Towards the end of the study period, we 

observe that interest rates have declined sharply, primarily in response to the declining growth 

rates in the economy.   
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Figure 3.1: Trends in Weighted Average Call Money Rate (WACR) 
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3.4.1.2 Credibility Index (CI) 

The Credibility Index (CI) of the central bank is estimated using the Equation 3.6: 

𝐶𝐼𝑡 =

{
 

 
1     if 𝜋𝑡 = 𝜋̅𝑡

1 −
1

𝜋𝑡
∗ [𝜋𝑡 − 𝜋̅𝑡]     if 𝜋𝑡, min 

∗ < 𝜋𝑡 < 𝜋𝑡,𝑚𝑎𝑥
∗

0     if 𝜋̅𝑡,𝑚𝑎𝑥 ≤ 𝜋𝑡 ≤ 𝜋̅𝑡,𝑚𝑖𝑛

 

3.6 

 

Based on the framework developed by (Addo, 2017; Cecchetti & Krause, 2002; de Mendonça & 

de Guimarães e Souza, 2009) where CI is the credibility index which takes the value 1, when 

targeted inflation rate is equal to actual inflation. 𝜋𝑡
∗ represents the bandwidth, which is the 

difference between upper and lower limits of inflation.  

In case of the current FIT, it is 4 percent (6-2= 4). This allows the central bank to have a degree of 

flexibility to absorb shocks and take proactive actions to stimulate growth in the economy. 

However, if inflation is outside the bandwidth, the credibility index takes the value 0.  

Before the implementation of the FIT, the RBI provided forward guidance about inflation rates 

through annual reports and other policy documents. To measure the inflation rate, we took the 

linear distance from the target to actual inflation and then standardised it. However, if the inflation 
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rate was outside the forecast provided by the RBI, then the credibility fell to zero. On the other 

hand, if the inflation is exactly as predicted, then the credibility is maximised, and CI takes the 

value of 1. For example, according to the FIT, the target rate of inflation is 4 per cent, and if the 

actual value of inflation for any month is also 4 per cent, then the credibility is 1. Figure 3.2 shows 

the credibility indicator of the RBI for the study period. CI reaches zero when inflation is predicted 

to be significantly different from actual inflation. This was more pronounced before the RBI 

outlined the implementation guidelines for FIT in January 2014.   

Following Bordo & Siklos (2014, 2015), the study examines the credibility switch using the CI. 

Figure 3.2 reveals that there is a credibility switch has occurred after 2015. This indicates an 

improvement in credibility following the implementation of FIT, as the CI value has remained 

positive since 2015. 

Figure 3.2 Trends in Credibility Index 
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3.4.1.3 Output Gap 

The output gap measures the difference between the actual and potential output of the economy 

since monthly GDP data is not available. This is an important factor as it shows the deviation of 

the economy from the full employment level.  
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Figure 3.3: IIP and Output Gap 

 

Source: Authors Compilation 

Figure 3.3 shows the Index of Industrial Production for the Indian economy for the study period. 

From the IIP, we derive the output gap which has been changing with the business cycle. When 

there is a boom in the economy, the output is more than the potential output; as the economy 

contracts, the output gap falls to negative, or, in simple words, output falls below the potential 

level. As the world moved into recession due to the GFC, the growth rate fell below its potential 

level in India. This was also seen the in the fall growth rate of the economy.  

3.4.1.4 Exchange Rate 

The exchange rate is very important for developing countries such as India, which are open 

economies and are dependent on imports and exports. Various studies in the past have identified 

RBI as an active manipulator of exchange rates. The exchange rate also plays an important role in 

affecting the price level in the economy. Figure 3.4 shows the exchange rate in the economy. This 

study uses the changes in exchange rate to control the movements in exchange rate affecting the 

economy.  
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Figure 3.4 Exchange Rate with respect to USD 
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Figure 3.4 also illustrates the volatility in the USD-INR exchange rate. During the GFC in 2007, 

there was some appreciation in the price of the Indian rupee, and then later followed a depreciation. 

However, over the longer run, we find that the INR has depreciated compared to the USD, from 

an initial exchange rate of Rs. 45 to more than Rs. 70 per dollar.  

3.4.1.5 Oil Prices  

India is one of the largest importers of Oil in the world; therefore, the prices of crude oil affect the 

Indian economy in various ways. When the price of crude oil is high, there is pressure on the 

exchange rate and balance of payments. Crude oil also represents the cost of energy in the 

economy. Crude oil plays an important role in determining the level of inflation in the economy. 

As the price of crude oil increases, it can result in either an increase in the domestic prices of petrol 

and diesel or the government can absorb the price hike by subsidising the price of fuel. When the 

price of fuel is increased for the general public, the cost of transportation of goods increases, 

thereby increasing the rate of inflation. However, the hike is not passed on to the public; the 

government budget deficits are bound to increase as it will have to subsidise the importers, hence 

putting pressure on the government budget.  
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The price of petrol and diesel in Delhi at the beginning of the study period was Rs. 46.85 and Rs. 

32.25, respectively, and by the end of the study period, the prices of petrol and diesel were Rs. 

73.27 and Rs. 66.28, respectively (Petroleum Planning & Analysis Cell, 2023). The prices of fuel 

have fluctuated during this period as international crude oil prices have also undergone changes. 

However, in India, fuel prices are not deregulated and are administered by the government from 

time to time. Figure 3.5 shows the price of crude oil in the international markets. The price of crude 

oil was initially very high at the beginning of the study period, reaching as high as $120 per barrel, 

and subsequently dropped to as low as $40 per barrel. However, the prices of crude oil have 

declined overall during the study period, from more than $60 per barrel to less than $60 per barrel.    

Figure 3.5 Crude Oil Prices 

20

40

60

80

100

120

140

06 07 08 09 10 11 12 13 14 15 16 17 18 19  

Source: Authors Compilation 

3.4.2 Unit root test 

Table 3.2 shows the results of the unit root test. We used the Augmented Dickey-Fuller test and 

the Phillips–Perron test to check for the stationarity of the variables. We find all the variables are 

stationary at the level or I (0) series. Since all the variables are I(0), the VAR model is appropriate 

and the optimal lag length of the model is selected using multiple criteria such as the Akaike 

Information Criterion (AIC), Schwarz Information Criterion (SIC), Final Prediction Error (FPE) 
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and Hannan-Quinn information criteria (HQ), and Likelihood Ratio (LR) test and the results are 

presented in Table 3.2. 

Table 3.2 Results of Unit Root Test 

** p<0.01 and * p< 0.05 

Source: Authors Calculations  

After checking the unit root of the variables, the study checks the optimal lag-order of VAR and 

results are presented in Table 3.3. Results from Table 3.3 suggest that the optimal lag should be 1 

as suggested by all the criteria except the likelihood ratio (LR) test which shows the optimal lag 

should be 5. Since the majority of the test statistics predict the optimal lag length of 1, we use a 

lag length of 1 in our model.  

Table 3.3: VAR Lag Order Selection Criteria 

Lag LogL LR FPE AIC SC HQ 

0 -884.9 NA 0.04 10.85 10.95 10.89 

1 -648.07 456.34 0.00* 8.27* 8.84* 8.50* 

2 -629.89 33.92 0.00 8.35 9.39 8.77 

3 -615.2 26.51 0.00 8.48 9.99 9.09 

4 -589.07 45.57 0.00 8.46 10.45 9.27 

5 -557.55 53.04* 0.00 8.38 10.84 9.38 

6 -541.04 26.77 0.00 8.49 11.42 9.68 

7 -525.86 23.71 0.00 8.61 12.01 9.99 

8 -505.36 30.74 0.00 8.66 12.54 10.24 
Notes: Lag length is selected using FPE, AIC, SC, and HQ. 

Source: Authors Calculations  

3.4.3 Regime Switches  

Variable  ADF Test PP Test Results 

 

At Level with Intercept At Level with Intercept 

 Adj. t-Stat p-value Adj. t-Stat p-value 

WACR -4.17 0.00** -4.17 0.00** I (0) 

CRED -3.54 0.01** -3.45 0.01** I (0) 

GAP -3.58 0.00** -11.19 0.00** I (0) 

FD_USD -9.93 0.00** -9.80 0.00** I (0) 

FD_OIL -8.66 0.00** -8.66 0.00** I (0) 
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After checking the stationarity and appropriate lag length for our model, we apply MS-VAR to 

examine the regime switches in the credibility of the central bank or monetary policy. For this 

purpose, we estimate the transition probability matrix of the regimes: R1 and R2. Regime 1 (R1) 

represents the state of low credibility of the RBI. In the state R1, the public's trust is lower because 

the difference between actual and forecasted inflation by the RBI is significantly higher. In the 

state-regime 2 (R2), the public's trust is higher, as the difference between actual and forecasted 

inflation by the RBI is significantly lower. The results are presented in Table 3.4. 

The results show that both regimes are very stable. This is because if the regime started with R1 

(low credibility), the probability of staying with R1 is 0.91. The probability of switching from R1 

to R2 is 0.09, or very low. On the other hand, if the regime starts with R2, the probability of staying 

in R2 is 0.93. The probability of switching from R2 to R1 is 0.07. Therefore, both regimes, R1 and 

R2, are stable in India. As a result, we can conclude that both regimes are viable in India.  

Table: 3.4: Transition Probability Matrix 

State R1 R2 

 R1 0.91 0.09 

 R2 0.07 0.93 

Source: Authors' Calculations  

To study the time path of regime switches, we plotted the regime probabilities against time. The 

results are presented in Figure 3.6. The graph illustrates two regime switches between R1 and R2 

during period from 2006 to 2020. It is observed that the first regime switch happened from R2 to 

R1 in the middle of 2007, as the probability of being in the state of R2 declined and the state of 

R1 increased significantly. The second switch from R1 to R2 occurred between 2013 and 2014, 

and since then, regime R2 has become more dominant.  

At the beginning of the study period in 2006, we found that regime R2 was dominant, and the first 

regime switch happened around the beginning of 2008 or the end of 2007. This shows that during 

this period, the RBI followed a growth-enhancing regime instead of strict inflation control, 

resulting in a credibility switch from R2 to R1. During this period, the world experienced a global 

financial crisis (GFC). The GFC compelled the RBI to shift its focus from inflation control to 

growth enhancement. However, it is important to note that it took almost half of the decade, from 
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2008 to 2014, to return to regime R2 due to volatile global conditions. This suggests that the RBI 

was dealing with the after-effects of the GFC till 2014 and not focusing on inflation control. The 

regime shifts also coincided with the change in the monetary policy framework. To improve 

credibility, RBI also shifted from the Wholesale Price Index (WPI) to the Consumer Price Index 

(CPI) as a measure of inflation level. The rationale for shifting from WPI to CPI was recommended 

by the Patel Committee (2014). The choice of a new nominal anchor for monetary policy was 

based on improving the communication and transparency of the monetary policy. After the shift 

in the regime in 2014, we find that the model predicts no further change in regimes, indicating the 

stability of the monetary policy regime. However, towards the end of the study period, we find 

that the probability of R2 starts to decline following the spread of COVID-19. This has resulted in 

a lower growth rate experienced by the economy during that period. The study period ends in 

January 2020. Following this, many parts of the world have begun implementing lockdowns, and 

restrictions on movement have started to emerge.   

Figure 3.6 Probabilities of Regimes 
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Source: Authors' Calculations 

In 2016, there was a shift in the institutional framework of interest decisions by the governor to 

the Monetary Policy Committee (MPC). We find that this institutional shift in the monetary policy 

framework had no impact on the credibility of the RBI.    

3.4.4 Multivariate Analysis 

After checking the regime switches, the study analyses the role of other variables, such as the 

output gap, interest rate, exchange rate, and oil price, on credibility using the MAS-VAR model. 
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We first analyse the results of the shifts in regime (change in CRED value). The results are 

presented in . 

Table 3.5. It is seen that Regime 1 is less credible than Regime 2, although both regimes are 

statistically significant. However, Regime 1 has a coefficient of 0.09, and Regime R2 has a 

coefficient of 0.74, indicating the R2 regime is more credible. The rise in the credibility of the RBI 

(R2) can be attributed to the measures implemented by the RBI to improve its credibility. 

Table 3.5 MS-VAR Estimation Results of Constant 

Variable Regime 1 

Coeff. 

Regime 2 

Coeff. 

Std. Error 

(R1) 

Std. Error 

(R2) 

z-Statistic 

(R1) 

z-Statistic 

(R2) 
 

(Constant) (Constant) 
    

WACR 6.29*** 6.98*** 0.41 0.41 15.33 17.23 

CRED 0.09** 0.74*** 0.03 0.03 2.54 22.39 

GAP -0.01 0.01 0.01 0.01 -0.85 1.00 

FD_USD 0.27 0.07 0.16 0.14 1.68 0.47 

FD_OIL 0.51 -0.56 1.07 1 0.48 -0.56 
***, **, and * denote significance at 1, 5, and 10 % levels, respectively. 

Source: Authors' Calculations  

After analysing the regime switches, we present the role of other variables in regime switches. The 

results are presented in Table 3.6. Results from Column 2 suggest that credibility is positively 

affected by its own past values, suggesting the presence of the inertia effect. Furthermore, the 

WACR has a positive (0.01) and significant impact on credibility, indicating that a tighter 

monetary policy is associated with higher credibility. After the GFC, India experienced high 

inflation; therefore, a tighter monetary policy was implemented. This had a positive impact on 

credibility. Therefore, a more disciplined monetary policy made the RBI more credible.  

In addition, the study finds that the output gap has no significant impact on credibility, 

contradicting theoretical expectations. This may be related to the potential growth being close to 

the actual growth rate. However, the literature suggests that a decline in credibility can increase 

the output gap; conversely, higher credibility did not have a significant impact on growth (Park, 

2023). The changes in foreign exchange rates and oil prices also had no significant impact on 

influencing the credibility of the RBI. This may be related to the RBI's exchange rate management 

and the determination of oil prices in the domestic market. The shocks in the growth rate and 

external factors do not affect the credibility of monetary policy.  
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Table 3.6 Common Coefficients 

Variable WACR (-1) CRED (-1) GAP (-1) FD_USD (-1) FD_OIL (-1) 

WACR 0.82***  

(17.54) 

0.01** 

(2.56) 

0.00  

(1.09) 

0.04  

(0.77) 

-0.75**  

(-2.85) 

CRED -0.96  

(-2.00) 

0.75*** 

(12.55) 

0.03  

(1.12) 

0.13 

(0.26) 

2.27  

(0.85) 

GAP -1.81  

(-1.03) 

-0.04  

(-0.20) 

0.15* 

(1.90) 

-2.54  

(-1.42) 

20.73**  

(2.11) 

FD_USD 0.05  

(0.68) 

-0.01 

(-0.58) 

-0.00 

(-0.34) 

0.23*** 

(2.98) 

-0.47  

(-1.09) 

FD_OIL 0.01  

(1.11) 

0.00  

(0.85) 

0.00  

(0.17) 

-0.01  

(-0.73) 

0.35***  

(5.13) 
Note: z-statistics in parentheses. ***, **, and * denote significance at 1, 5, and 10 % levels, respectively. 

Source: Authors' Calculations  

In addition, the study finds that the output gap has no significant impact on credibility, 

contradicting theoretical expectations. This may be related to the potential growth being close to 

the actual growth rate. However, the literature suggests that a decline in credibility can increase 

the output gap; conversely, higher credibility did not have a significant impact on output (Park, 

2023). The changes in foreign exchange rates and oil prices also had no significant impact on 

influencing the credibility of the RBI. This may be related to the RBI's exchange rate management 

and the determination of oil prices in the domestic market. The shocks in the growth rate and 

external factors do not affect the credibility of monetary policy.  

Therefore, based on the above analysis, we can conclude that credibility is self-reinforcing, and 

any slip-ups in monetary policy can have a long-lasting negative impact on credibility. India has a 

history of experiencing higher inflation, and it has traditionally employed a tighter monetary policy 

to combat it. This has a positive impact on the credibility. The results further suggest that the RBI 

should adhere to long-term commitments and refrain from reacting excessively to fluctuations in 

exchange rates and oil prices. Therefore, the credibility of the RBI largely depends on its past 

reputation and monetary discipline. The presence of two distinct regimes also signifies that 

credibility is not static and can shift over time, emphasising the importance of stable, predictable 

monetary policies.    
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3.4.5 Impulse Response Function (IRF) 

Impulse Response Functions, or IRFs, are used to examine the dynamic relationship among 

variables. It outlines the impact of one unit or one standard deviation shock to an endogenous 

variable and its effects on all the endogenous variables, including its own, while keeping 

everything else constant. Figure 3.7 shows the impulse response function to a standard deviation 

shock over the time horizon of 24 months. The first graph shows the response of credibility to the 

interest rate shock. It is observed that a single standard shock to the interest rate initially leads to 

a decline in credibility. However, after reaching the minimum in period 5, credibility starts to 

recover, suggesting that a rise in interest rates improves credibility. By moderating the inflationary 

pressure. Recovery of credibility after period 5 indicates the expectation of appropriate actions by 

the RBI.  

The second graph shows the response credibility to its own shock. As we can see from the graph, 

our own shock results in a decline in credibility in the initial period, and the shock is eventually 

neutralised by the end of the 10th period. The third graph illustrates the response to a shock in the 

output gap in terms of credibility. A shock in the output gap induces a fall in credibility, and this 

process continues till period 8th. After that, its impact is neutralised.  

The fourth graph shows the credibility response to a standard shock in the exchange rate. Initially, 

there is a significant decline in credibility during the first period, followed by a rapid recovery in 

the subsequent period. The recovery process continues till the 4th period. After the 4th period, the 

recovery process continues over time. The last graph illustrates the change in credibility in 

response to a standard shock in oil prices. It is observed that a decisive trend follows an oil price 

shock. This is due to the expectation that a rise in oil prices may hinder achieving the targeted 

inflation level.  

 

 

 



 
50 

Figure 3.7: Impulse Response Function (IRF) 
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Source: Authors Calculations  

Therefore, the impulse response function shows that a shock in interest rate, output gap, oil price, 

and exchange rate have a negative impact on credibility. Further, the process of recovery is 

different depending on the shocks to each variable. 

3.5 Chapter Summary 

In the 2014, RBI provided an outline of changes in the monetary policy framework. The framework 

outlined certain changes at the RBI, including changing the nominal anchor of the RBI, switching 
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from the WPI to the CPI as the official measure of inflation, and establishing the Monetary Policy 

Committee to determine interest rates in the economy. In this chapter, we examined the credibility 

and shift in credibility using the MSVAR model. The results from our study show an improvement 

in credibility during the FIT period. Further, the credibility of the RBI declined following the GFC, 

and the RBI was only able to regain its credibility after 2013. This demonstrates that credibility 

can take time to recover and have a lasting impact. The increase in credibility of the RBI should 

have led to a more stable economy, thereby encouraging investment and enhancing the economy's 

growth rate. However, in the case of India, we find evidence that the credibility has led to a 

reduction in the economy's growth rate. Therefore, to uncover this mystery, we will re-estimate 

the threshold level of inflation for the country to check if the RBI is having an excessively tight 

monetary policy or not.       
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Chapter 4 : Threshold Inflation in India 

4.1 Introduction 

In Chapter 3, the study examined the credibility of monetary policy, and the results suggest that it 

has become more credible since 2014. The increase in credibility of the monetary policy ideally 

should go hand in hand with higher economic growth. However, when we examine the growth rate 

between the high-credibility regime and the low-credibility regime, we find that the growth rate 

declined during the high-credibility regime (see Table 4.1). This motivates further investigation 

into whether a high-credibility regime has a dampening growth effect. Therefore, in this chapter, 

we investigate the role of monetary policy in promoting economic growth, given that the RBI has 

a dual mandate of controlling inflation within the targeted range while ensuring the growth rate is 

maximised.  

Public policies in most countries have predominantly aimed to promote high and sustainable GDP 

growth while maintaining low inflation levels consistent with steady-state economic expansion. 

Until the late 1960s, the relationship between inflation and growth was either considered negligible 

or thought to be slightly positive. The sustained period of high inflation, coupled with low 

economic growth, in the 1970s fundamentally shifted perspectives, leading to empirical studies 

aimed at understanding the relationship between inflation and economic growth (Blanchard, 2016; 

Gordon, 2011; Santomero & Seater, 1978). Most empirical studies suggest that inflation has a 

positive influence on economic growth up to a certain threshold, beyond which it becomes 

detrimental (Andrés & Hernando, 1999; Azam & Khan, 2022; Khan & Senhadji, 2001; Kremer et 

al., 2013; Mandeya & Ho, 2022; Rousseau & Wachtel, 2002).  

High levels of inflation generate uncertainty that affects real savings, real investments, and 

exchange rates, leading to a misallocation of resources that hinders economic growth. Generally, 

the inflation threshold at which growth is maximized is higher for developing nations than for 

developed and industrialized countries (Ball, 2017; Dash & Kumar, 2018; Deaton, 1983; Fischer 

& Modigliani, 1978; Ha et al., 2020; Sen et al., 2020). Therefore, calculating the threshold inflation 

level is crucial for optimizing growth performance. The threshold level of inflation is a dynamic 
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concept that evolves over time, influenced by various factors such as the structural transformation 

of the economy, the extent of international openness, financial innovations, shifts in the monetary 

policy framework, and, most importantly, changes in overall productivity (Bernanke & Mishkin, 

1997; Cecchetti et al., 2007; Dholakia, 2020; Koester et al., 2021; Mubarik, 2005). Since the 

reforms, the Indian economy has transitioned from the Multiple Indicators Approach (MIA) to 

Flexible Inflation Targeting (FIT), with an inflation target set at 4 per cent and a bandwidth of 2 

per cent in either direction.   

Since the economic liberalisation of 1991, India has undergone significant changes in its economic 

landscape. As one of the world's largest developing economies, India's trajectory has been marked 

by periods of robust growth and inflationary pressures. This has prompted a continuous dialogue 

among policymakers, economists, and scholars about the optimal balance between growth and 

inflation (Dash & Kumar, 2018; Dholakia, 2020). While moderate inflation is viewed as conducive 

to achieving higher growth, high inflation can erode purchasing power and destabilise growth 

potential. The relationship between these two macroeconomic variables has been linked to the 

success of monetary policy.  

The objective of this chapter is to estimate the threshold level of inflation using the most recent 

period. To estimate the threshold level of inflation, the study employs Logistic Smoothed 

Transition Autoregressive (LSTAR) and Threshold Vector Autoregressive (TVAR) models (see 

Section 4.3). Earlier studies have estimated the threshold level using the Spline regression. 

However, recent literature has identified spline regression as less effective in capturing the 

threshold level compared to TVAR, using various simulations. Spline regression is best suited 

when there is a smooth shift in regime; if the change is abrupt, then TVAR is better suited 

(Haslbeck et al., 2021). By identifying the critical threshold level of inflation, this study contributes 

to a deeper understanding of the complex relationship between inflation and growth, providing 

policymakers and economic planners in India with relevant insights. 

This chapter is divided into five sections. Section 4.1 provides the introduction to the chapter. 

Section 4.2 examines the existing literature on estimating the threshold level of inflation in India. 

Section 4.3 of this chapter discusses the model specification, data and methodology. Section 4.4 

provides results and a discussion on the results. Section 4.5 provides a discussion on the 

Generalized Impulse Response Functions. Finally, in the section 4.6 we present the summary.   
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4.2 Literature Review  

The existing literature on the relationship between inflation and economic growth is extensive, 

covering a wide range of studies in both developed and developing countries. The results of these 

studies are mixed and sometimes even contradictory. To navigate this complex landscape, the 

literature can be classified into four major categories. First, some research finds no significant 

relationship between inflation and growth (Jha & Dang, 2012; Khan & Senhadji, 2001; 

Khandelwal et al., 2023). Second, studies have identified a positive relationship in the long run 

(Ericsson et al., 2001; Geetha et al., 2011; Mwakanemela, 2013). Third, certain studies report a 

negative short-term relationship (Faria & Carneiro, 2001; Hodge, 2006; Özyılmaz, 2022). Lastly, 

a considerable portion of the literature suggests a non-linear relationship, where inflation positively 

influences growth up to a critical threshold or inflexion point, after which the effect turns negative 

(Mubarik, 2005; Munir et al., 2009; Ndoricimpa, 2017; Thanh, 2015; Vinayagathasan, 2013). This 

categorisation helps in systematically analysing the diverse findings and perspectives presented in 

previous studies. 

Wai (1959) examined the relationship between inflation and economic growth in less developed 

countries using data from 1938 to 1954. The study found no significant connection between 

inflation and economic growth. Fountas (2010) explored the relationship between inflation, 

inflation uncertainty, and their real effects by analysing annual data over more than a century for 

22 industrialised countries. The results suggest that inflation uncertainty does not appear to be 

detrimental to growth. Furthermore, Fountas & Karanasos (2007), using data from the G7 nations, 

discovered that uncertainty associated with the inflation rate has mixed effects on output growth. 

According to Mallik & Chowdhury (2001), a long-term positive relationship exists between GDP 

growth and inflation in Bangladesh, India, Pakistan, and Sri Lanka, using cointegration and error 

correction models on data up to 1997. Kryeziu & Durguti (2019) investigated the impact of 

inflation on GDP growth within the Eurozone, using panel data from 1997 to 2017 and applying 

multiple linear regression analysis to explore the influence of inflation as an independent variable. 

Their findings indicated a positive impact of inflation on economic growth rates in the euro area. 

Complementing this, another empirical analysis across seventy-nine developing countries from 

2002 to 2018 employed PMG, FMOLS, and DOLS methods to examine the effects of various 

factors including inflation on economic growth. The study revealed that while factors such as 
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corruption and unemployment negatively affected GDP per capita, inflation, alongside governance 

effectiveness and the rule of law, had a positive impact on GDP per capita (Uddin & Rahman, 

2023). 

Mubarik (2005) investigated the inflation-growth nexus in Pakistan from 1973 to 2000, 

discovering that an inflation rate above 9 per cent negatively impacted economic growth. 

Similarly, Munir & Mansur (2009) examined this relationship in Malaysia from 1970 to 2005, 

finding that while inflation rates above 3.89 per cent hindered growth, rates below this threshold 

positively influenced growth. Gillman et al. (2004) explored the inflation-growth dynamics within 

a panel of OECD and Asia-Pacific Economic Cooperation (APEC) member countries from 1967 

to 1997, identifying a consistent negative inflation-growth effect, particularly pronounced at lower 

levels of inflation. The negative impact of inflation was significant among OECD countries, with 

similar APEC results observed in countries.  

Fischer (1993) first identified a non-linear relationship between inflation and economic growth 

using data from ninety-three countries, with subsequent studies confirming these findings. Barro 

(1995) detected a threshold inflation rate of 10 per cent using global data from 1960 to 1990, while 

Jude & Khan (2014) highlighted multiple thresholds using Panel Smooth Transition Regression 

(PSTR) and dynamic Generalised Method of Moments (GMM) techniques. Vinayagathasan 

(2013) confirmed a significant non-linear relationship with a critical threshold of about 5.43% for 

Asian economies from 1980 to 2009. Additionally, Sanga & Gui-Diby (2020) investigated the 

inflation threshold in Franc zone currency unions, proposing adjustments to the inflation thresholds 

in African monetary unions based on data from 1970 to 2018. This body of research underscores 

the increasingly accepted concept of non-linear inflation-growth dynamics and the practical 

relevance of specific inflation thresholds. 

4.2.1 Historical Trends of Inflation and Economic Growth 

After the liberalisation of the economy in 1991, there was a need to move away from the practice 

of monetary targeting. Under this framework, the RBI used M3 as the nominal anchor; however, 

following the reforms, it became impossible for the RBI to control the amount of money flowing 

into the economy, necessitating an evolution in monetary policy (Rangarajan, 2020). The evolution 

in monetary policy came through in 1998 when the RBI shifted to a multiple indicator approach 
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(MIA). There are similarities between monetary targeting and MIA, as both policies aimed for 

price stability and ensured an adequate flow of credit (Mishra & Mishra, 2012). Later in 2015, the 

RBI replaced the MIA with flexible inflation targeting (FIT). These changes in the monetary policy 

affected the relationship between inflation and growth. Figure 4.1 shows the trend in the inflation 

rate and growth rate for India from April 1997 to January 2023. 

Table 4.1: Comparison between Pre and Post FIT 

 Inflation Rate (in percentage) Growth Rate (in percentage) 

Mean Min Max Standard 

Deviation 

Mean Min Max Standard 

Deviation 

Pre FIT 

(April 1997 to 

July 2015) 

6.89 0.92 18.63 3.12 6.97 1.66 11.37 2.22 

Post FIT 

(October 2015 

to January 

2023) 

4.91 1.97 7.79 1.73 4.93 -21.05 20.25 6.57 

Source: Authors Compilation   

Figure 4.1 Inflation and Growth in India 

 

Source: Authors Compilation   
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Figure 4.1 presents the trends in growth and inflation rate from 1997 to 2022. As we can see, the 

economy's growth rate has been volatile over the period; however, the volatility has been higher 

during the FIT period compared to the pre-FIT period. The average growth rate achieved during 

the pre-FIT period was approximately 7 per cent, compared to 5 per cent in the post-FIT period. 

On the other hand, the inflation rate has been found to be less volatile, particularly in the FIT 

period. The average inflation rate achieved during the pre-FIT period was approximately 6.9%, 

compared to 5% in the post-FIT period. This is in contrast to the expectation of a new monetary 

policy regime, which focuses on stabilising inflation while optimising growth. Therefore, this 

chapter examines the nexus between the threshold inflation level and growth performances. 

4.3 Data, Model Specification, and Methodology 

4.3.1 Data 

To estimate the threshold level of inflation for India, the study uses the quarterly data from April 

1997 to December 2022. This study period coincided with the pandemic, which was just another 

shock that the world had to endure. All the data for this study were extracted from the Handbook 

of Statistics on the Indian Economy, the Database on Indian Economy (DBIE), except for the 

growth rates of OECD countries. Data on the growth rate of OECD countries is taken from the 

OECD's online database. Table 4.2 presents the list of variables, the study period, and the data 

source.  

Table 4.2: List of Variables 

Variables name  Unit of measurement Time period  Source  

INF 
CPI Inflation (%) 

April 1997 to 

December 2022 

DBIE 

(data.rbi.org.in) 

GoY Growth Rate of Output 

(%) 

April 1997 to 

December 2022 

DBIE 

(data.rbi.org.in) 

TBill 
91-Day T-bill (%) 

April 1997 to 

December 2022 

DBIE 

(data.rbi.org.in) 

G_OECD Growth Rate of OECD 

Countries (%) 

April 1997 to 

December 2022 

OECD (oecd.org) 

Source: Authors Compilation   
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4.3.2 Model Specifications 

To estimate the threshold level of inflation, we use the following equation.  

Output⁡Growth = 𝑓(INF,TBILL,G_OECD) 4-1 

 

In this model, we define the output growth as a function of the country's inflation, interest rates, 

and the growth rate of OECD countries. In the next section, we describe the variables used in the 

study to estimate the threshold level of inflation. 

4.3.3 Independent Variables 

4.3.3.1 CPI Inflation 

The study uses the CPI rate as a proxy for the inflation rate, as it is officially anchored for inflation 

since the implementation of FIT in 2015. This shift from WPI to CPI was guided by the Urjit Patel 

Committee Report on Monetary Policy Framework. The CPI data underwent base revisions in 

1982, 2010, and 2012. We have spliced the series to create a unified series with a base year of 

1982. From this spliced series, we have estimated the inflation rates for the study time period as 

shown in Figure 4.1.   

4.3.3.2 Growth Rate of Output 

To estimate the growth rate of India over the study period, we used GDP data adjusted for constant 

prices, based on the base year. Figure 4.3 illustrates the growth rate of India during the study 

period. The growth rate of India has been affected by global shocks, such as the slowdown in the 

early 2000s, followed by strong growth until the global financial crisis, and then a slowdown 

around 2016.   

4.3.3.3 Interest Rate (91-Day T-bill) 

The 91 Day Treasury bill rate is used as the proxy for the interest rate.  Figure 4.2 shows the 91- 

Day Treasury bill interest rate for the period of study. The trend in the treasury bill rate indicates 

a declining trend after the dot.com bubble. The next phase of the decline in interest rates occurred 
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around 2008, during a global recession, when central banks sought to promote growth by 

implementing sharp interest rate cuts. Lastly, during the COVID-19 pandemic, which coincided 

with a period of sharply declining interest rates worldwide.     

 Figure 4.2: 91 Day-T-Bill 

 

Source: Authors Compilation   

Figure 4.3 shows the level of inflation, growth rate and 91-day T-bill data on the same graph. As 

shown in the graph, interest rates and inflation have fluctuated in tandem. For example, inflation 

rates had remained low during the early part of the 2000s. This had allowed the interest rate to 

decline, as shown in Figure 4.3. Furthermore, when the GFC hit the world and growth rates across 

major economies turned negative, central banks worldwide cut rates to revive growth. We can see 

similar patterns in India during the GFC and the COVID-19 crisis. Additionally, around 2015, both 

interest rates and inflation declined. However, the fall in interest rates in the economy is not able 

to improve the GDP growth rate. This raises an important question: Is there any threshold level of 

inflation for India? Is the inflation bandwidth (4±2) per cent aligned with the threshold level of 

inflation? We will estimate the threshold level of inflation in the country.  
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Figure 4.3 Inflation, Growth and Interest Rate in India 

 

Source: Authors Compilation   

4.3.3.4 Growth rate of OECD Countries 

 

 

 

Figure 4.4 shows the growth rate of output for the OECD (Organisation for Economic Co-

operation and Development) countries, which is used as a proxy for the world growth rate. The 

OECD represents approximately 46 per cent of the world's GDP as of 2021 (OECD, 2024). As we 

can observe from Figure 4.4, the OECD growth rate shows a relatively stable trend around 2.5 per 

cent, with major dips in 2007-08 and 2020-21 due to the COVID-19 shock. When we superimpose 

the growth rate of the world with that of the Indian economy, we first notice that India has grown 

significantly faster than the world throughout the period of study. This is due to the fact that the 

OECD countries are mainly a group of developed countries, and India is a developing country. 

Therefore, to control for the external factors, we use the OECD countries' growth rate as a proxy 

for the world growth rate.  
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Figure 4.4: Growth Rate in India and the World 

 

Source: Authors Compilation   

4.3.4 Methodology 

The study used the two methodologies, Logistic Smooth Transition Autoregressive (LSTAR) and 

Threshold Vector Autoregressive (TVAR), to estimate the threshold level of inflation. Detailed 

information about the methodologies is given below: 

4.3.4.1 Logistic Smooth Transition Autoregressive (LSTAR) Model 

Given the presence of nonlinearities in the inflation and growth rate, linear modelling techniques 

may not capture the true nature of the relationship. A more realistic approach would be to recognize 

that the inflationary environment also affects the responses of economic agents. If the inflation 

rate is below the threshold level, it may boost the growth rate through favorable economic 

conditions. On the other hand, if the inflation rate is above the threshold level, it may adversely 
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affect the growth. The LSTAR is a non-linear model that captures gradual shifts between two 

regimes using a logistic transition function.  

 

Let Yt denote the dependent variable (GDP growth rate, GoYt), and zt the threshold 

variable (inflation, INFt). The LSTAR model is specified as: 

𝑦𝑡 = (ϕ0 +∑ϕ𝑖𝑦𝑡−𝑖

𝑝

𝑖=1

+∑β𝑗𝑋𝑡−𝑗

𝑞

𝑗=1

)

⏟                    
Low-jinflation regime 

⋅ [1 − 𝐺(𝑧𝑡; γ, 𝑐)] + (θ0 +∑θ𝑖𝑦𝑡−𝑖

𝑝

𝑖=1

+∑η𝑗𝑋𝑡−𝑗

𝑞

𝑗=1

)

⏟                    
High-inflation regime 

⋅ 𝑐 
4-2 

 

Transition Function: 

𝐺(𝑧𝑡; γ, 𝑐) =
1

1 + exp(−γ(𝑧𝑡 − 𝑐))
, 

4-3 

 

where: 

𝑋𝑡−𝑗 Exogenous variables (𝑠𝑢𝑐ℎ⁡𝑎𝑠⁡INFt-j , Interest 𝑡−𝑗). 

𝛾: Smoothing parameter (γ > 0). A larger 𝛾 implies a sharper transition.  

c: Threshold inflation level where the transition midpoint occurs. 

ϵ𝑡 ∼ 𝑁(0, σ
2): Gaussian error term.  

When INFt  is far below the threshold c, (𝐺(γ, 𝑐, 𝐼𝑁𝐹𝑡) ) approaches zero, and the model reduces 

to 𝑦𝑡 ≈ μ1 + β1𝑥𝑡. Conversely, when INFt is well above c, the transition function nears one, so 

𝑦𝑡 ≈ (μ1 + μ2) + (β1 + β2)𝑥𝑡 . The smooth transition captures gradual shifts in regime behavior 

as inflation changes. 
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4.3.4.2 Threshold Vector Autoregression (TVAR) 

The VAR methodology has the advantage of measuring simultaneous relationships between the 

inflation rate and other variables. This methodology has been widely used to examine the nexus 

between inflation and growth (Chowdhury et al., 2021; Sun & Dimiski, 2024; Yuhan & Sohibien, 

2018). The linear VAR method can be adjusted to capture the non-linearity. Therefore, in this 

study, we use a multivariate Threshold Vector Autoregression (TVAR) model to estimate the 

threshold level of inflation in India (Afonso et al., 2018). The TVAR model assumes an abrupt 

switch between two regimes when inflation crosses the threshold. The TVAR model is specified 

as: 

𝑌𝑡 = {
𝜇1 + 𝛽1𝑋𝑡 + 𝜖1𝑡,      if 𝐼𝑁𝐹𝑡 ≤ 𝑐,⁡ (Regime 1) 

𝜇2 + 𝛽2𝑋𝑡 + 𝜖2𝑡,      if 𝐼𝑁𝐹𝑡 > 𝑐,  (Regime 2) ⁡⁡
 

4-4 

where: 

 𝜇1, 𝛽1are the regime-specific parameters when inflation is below or equal to the threshold. 

 𝜇2, 𝛽2 are the parameters when inflation exceeds the threshold. 

C is the threshold level derived from the model. 

𝜖1𝑡⁡, 𝜖2𝑡 are the regime-specific error terms. 

This model splits the sample into two distinct regimes based on the estimated threshold c. In the 

low-inflation regime (INFt ≤ c), the dynamic relationship between 𝑌𝑡 and 𝑋𝑡⁡is governed by one 

set of coefficients. When inflation exceeds c, the coefficients change, reflecting an abrupt shift in 

economic dynamics. 

The TVAR model possesses several compelling attributes that make it well-suited for this analysis. 

Firstly, it offers a straightforward approach to account for nonlinearities, such as asymmetric 

responses to shocks or the presence of multiple equilibria. Since the effects of shocks are 

influenced by their magnitude, direction, and initial conditions, the impulse response functions 

deviate from linearity. Secondly, a notable strength of the TVAR methodology lies in its ability to 

define regimes using an endogenous variable already included in the VAR framework. This feature 

allows regime changes to occur in response to shocks affecting each variable (Afonso et al., 2018). 
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This study leverages both smooth (LSTAR) and abrupt (TVAR) regime-switching frameworks to 

robustly estimate the inflation threshold in India. By capturing non-linear dynamics and potential 

regime shifts, our approach provides valuable insights into how inflation interacts with domestic 

output, interest rates, and external conditions. The estimated threshold not only enhances our 

understanding of underlying economic relationships but also offers a critical reference point for 

policymakers monitoring inflationary pressures. 

4.4 Results and Discussion 

4.4.1 Lag length Criteria  

The first step in our analysis is to identify the appropriate lag length of the VAR. We use the VAR 

lag length selection criteria to estimate the optimal lag length of the model. Table 4.3 represents 

the results of lag length selection criteria.  

Table 4.3: Lag Length Selection 

Lag Order (n) AIC HQ SC FPE 

1 3.81 4.03 4.35* 45.34 

2 3.81 4.20 4.78 45.10 

3 3.90 4.46 5.30 49.52 

4 3.46 4.20 5.30 32.26 

5 2.94 3.86* 5.22 19.58 

6 2.95 4.04 5.66 20.12 

7 2.97 4.23 6.11 21.11 

8 2.81 4.26 6.38 18.87 

9 2.61* 4.23 6.62 16.33* 

10 2.70 4.49 7.13 19.03 

Source: Authors' Calculations  

In this study, we have used the Schwarz Criterion (SC), also known as the Bayesian Information 

Criterion (BIC), over the Final Prediction Error (FPE), Akaike's Information Criterion (AIC), and 

the Hannan and Quinn (HQ) information criterion. SC criteria are known to apply a stronger 

penalty on the addition of extra lags compared to other criteria. As a result, SC allows us to select 

a more parsimonious model. Using a parsimonious model is necessary because overfitting with 

too many lags may lead to insignificant results. Furthermore, overfitting can lead to poor capturing 
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of economic relations. The study uses the lag 1 to ensure that the model remains simple, 

interpretable, and stable.    

4.4.2 Unit Root Test 

After identifying the appropriate lag length, the study applies the Unit Root test to check for 

stationarity, as a stationary series is appropriate for the VAR model. For this purpose, we use the 

ADF (Augmented Dickey-Fuller) and PP (Phillips-Perron) tests. The results are presented in Table 

4.4. We first test all variables for stationarity at the level and find that all variables are stationary 

at this level, as expected. Therefore, we can now proceed to estimate the threshold level of inflation 

using LSTAR and TVAR further.    

Table 4.4 Unit Root Test 

Variables 
ADF Test PP Test 

Results 
t-value p-value t-value p-value 

CPI Inflation (INF) -3.57** 0.008 -3.67** 0.0058 I (0) 

Growth Rate of Output 

(GoY) -5.99** 0.00 -5.84** 0.00 

I (0) 

91-Day T-bill (TBILL) -4.00** 0.0021 -4.17** 0.0012 I (0) 

Growth Rate of OECD 

Countries (G_OECD) -2.99* 0.039 -4.29** 0.0008 

I (0) 

** and * denote the rejection of the null hypothesis at the 1 and 5 % levels. 

Source: Authors' Calculations  

4.4.3 Results of the LSTAR Model 

To estimate the threshold level of inflation, we first employ the LSTAR model, and the results are 

presented in Table 4.5. The inflation rate has been divided into linear and non-linear. The linear 

part of the model indicates a direct relationship between the independent variables (inflation, 

interest rate, and OECD growth) and the growth rate. On the other hand, nonlinear effects refer to 

the different responses of the dependent variable when the independent variable reaches its 

threshold level. According to the linear part of the model, the study finds that inflation has a 

positive impact on output growth, although the coefficient is not significant. This is expected, and 

the past results support these findings (Khan & Senhadji, 2001). Further, the coefficient of interest 

rate is found to be positive but insignificant. This is in contrast to the theoretical expectations. The 

impact of the world output growth of the rest of the world is positive and significant, as the p-value 
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is less than 0.05. A rise in the world growth rate leads to a higher growth rate in India through 

demand factors (Athalage et al., 2025; Bhardwaj, 2017). 

However, the linear model does not account for regime changes or non-linear relationships. The 

results may not be robust in the presence of non-linearity. The non-linear part of the model 

presented in Table 4.5 indicates a significant presence of a threshold level in inflation, estimated 

at approximately 7.63%. Furthermore, the nature of the relationship between the growth rate and 

independent variables changed when non-linearity was taken into account. For example, the 

coefficients of the inflation rate, interest rate, and OECD growth rate turned negative. However, 

the coefficient of interest rate and inflation rate remains insignificant, except for the coefficient of 

OECD growth rate. The impact of world output growth has shifted from positive to negative, 

indicating that if the inflation rate exceeds the threshold level, the impact of higher world output 

growth is reduced (1.49 + (−1.11) = 0.38).  

Table 4.5: Threshold Level of Inflation from LSTAR Model 

Category Variable Coefficient t-Statistic Prob. 

Linear Part INF 0.11 0.47 0.64 

 TBILL 0.08 0.29 0.77 

 G_OECD 1.49** 5.52 0.00 

 C 1.55 0.64 0.53 

     
Nonlinear Part INF -0.14 -0.53 0.6 

 TBILL -0.55 -1.66 0.1 

 G_OECD -1.11** -3.17 0.00 

 C 8.45 2.87 0.01 

     
Transition 

Parameters SLOPE 21.91 0.77 0.44 

 THRESHOLD 7.63** 157.05 0.00 
 ** denotes the rejection of the null hypothesis at the 1% level. 

Source: Author’s Calculations  

Furthermore, the threshold value of inflation is 7.63, which is much higher than the target level of 

inflation, including bandwidth (4 percent, ±2 percent). Given the high threshold of inflation, it 

could have an adverse growth impact. 
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Although the LSTAR model estimates the threshold level of inflation, the threshold level is not 

accurate when there is a regime shift in monetary policy, as observed (see chapter 3). Therefore, 

we re-estimate the threshold level of inflation using TVAR model.   

4.4.4 Results of the TVAR Model 

The TVAR model is designed to capture regime changes by allowing different sets of linear 

relationships in different regimes. This is particularly useful for data with structural breaks. The 

model can handle multiple breaks simultaneously, making it suitable for analysing the 

interdependencies among macroeconomic variables. The results are presented in Table 4.6. It is 

evident from Table 4.6 that the estimated threshold level of inflation is 7.22% which is lower than 

the estimated threshold level of inflation from LSTAR (7.66%). However, the estimated threshold 

level in the TVAR model is 7.22%, which is much higher than the targeted level of 4% ± 2%. 

Table 4.6 TVAR Estimates for the threshold level of inflation 

REGIME 1 (INF ≤ 7.22) 

VARIABLE GoY Equation INF Equation TBill Equation G_OECD Equation 

 (Column 1) (Column 2) (Column 3) (Column 4) 

Intercept 5.50 (2.71) * 1.81 (1.46) -0.18 (0.97) 3.80 (1.47) * 

GOY(-1) 0.69 (0.16) *** -0.07 (0.09) -0.07 (0.06) 0.09 (0.09) 

INF(-1) 0.11 (0.34) 0.79 (0.18) *** 0.14 (0.12) -0.23 (0.18) 

TBILL(-1) -0.36 (0.28) -0.09 (0.15) 0.92 (0.10) *** -0.22 (0.15) 

G_OECD(-1) -0.52 (0.29). 0.14 (0.16) 0.18 (0.10). 0.26 (0.16) 

REGIME 2 (INF > 7.22) 

VARIABLE GoY Equation INF Equation TBill Equation G_OECD Equation 

Intercept -1.85 (3.73) 2.45* (2.01) 2.92 (1.33) * -1.84 (2.01) 

GOY(-1) 0.83 (0.28) ** 0.24 (0.15) -0.02 (0.10)  0.10 (0.15) 

INF(-1) 0.13 (0.27) 0.49** (0.14) 0.05 (0.10)  0.16 (0.14) 

TBILL(-1) 0.14 (0.28) 0.09 (0.15) 0.46 (0.10) *** -0.07 (0.15) 

G_OECD(-1) -0.05 (0.31) -0.18 (0.17) 0.38 (0.11) *** 0.93 (0.17) *** 

Note: Standard errors are reported in parentheses below the coefficient estimates. Significance levels are denoted as 

follows: *** indicates significance at the 1% level (p < 0.01), ** indicates significance at the 5% level (p < 0.05), 

and * indicates significance at the 10% level (p < 0.10). 

Source: Author’s Calculations  

Based on the threshold level inflation rate, the model has been divided into two regimes (see 

column 1). The first regime reflects low inflation, i.e., where inflation is less than the threshold 
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level of 7.22 per cent, and the second regime, where inflation is higher than the threshold level. 

The growth impact of other variables, such as interest rate, world growth rate, and inflation rate, 

remained insignificant. This is in contrast to the result of LSTAR, where the world growth rate 

had a positive effect. In regime 2 (high inflation), the baseline growth is lower, as the intercept is 

negative (-1.85), although it is insignificant. However, positive inertia effect pushes the growth 

momentum upward as the lag effect is positive and significant, which is higher than in regime 1. 

The growth impact of other variables, such as interest rate, world growth rate, and inflation rate, 

remained insignificant as found in the LSTAR model, except for the world growth rate. 

More importantly, the study finds no direct impact of inflation on growth in either regime. This 

suggests that inflation may be significantly below the threshold level. According to Khan & 

Senhadji (2001), when inflation is significantly below the threshold level, it may not have a 

significant impact on growth. Inflation may indirectly influence the growth rate through other 

factors. Results suggest that inflation is stickier in regime 1, as the lag effect of inflation is 

significantly larger in regime 1 than in regime 2, indicating a longer-lasting impact of inflation in 

the low-inflation regime (Regime 1), as shown in column 2. Furthermore, interest rates have 

exhibited strong inertia in both regimes, as evidenced by the positive and significant lag effect. 

The coefficient of intercept is positive and significant in regime 1, indicating the inertia effect, as 

shown in column 3. In the case of regime 2, the inertia effect is negative, indicating a cycle of 

lower growth rate. 

4.5 Generalized Impulse Response Functions  

To infer the causality relationship among variables, the study derives the Generalised Impulse 

Response Functions (GIRFs) from the TVAR model. The results are presented in Figures 4.5-4.8.   

4.5.1 Response of Growth Rate to Inflation Shock 

Figure 4.5 shows the reaction of the growth rate to a one-standard-deviation shock in the inflation 

rate. The shaded region reflects the 5% lower and upper confidence bandwidth. The green dashed 

line shows the mean response to the shock. We find that the growth rate responds positively to a 

one-standard-deviation shock in inflation. The positive response continues till the 8th period, and 

the growth rate returns to the original level after the 10th period. Therefore, we conclude that an 
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inflation shock has a positive impact on economic growth. In the long run, the uncertainty band 

increases, thereby indicating prolonged positive effects, and the lower bound has mostly remained 

positive only.      

Figure 4.5: GRIF for Growth rate 

 

Source: Authors Compilation   

4.5.2 Response of Inflation to Own Shock 

Figure 4.6 shows the generalized impulse response of the inflation rate to its own shock. Results 

indicate that the inflation rate initially declines, and this process continues in the 5th period. After 

the 5th period, the inflation rate stabilizes but stays above the initial level. The lower bound keeps 

on declining till the 5th period, indicating dampening inflation expectations. Another important 

aspect that the model shows is that the shock never turns to a negative region, showing persistence 

of inflation to remain positive, and the economy is not falling into the trap of deflation. The initial 

decline in the inflation rate indicates lower price pressure in the short run, which can be the result 

of improvements in the supply side. These improvements in the supply side can arise from 

productivity increases, global supply, or trade liberalization (Atabay, 2016).  
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Figure 4.6 GRIF for Inflation 

 

Source: Authors Compilation   

4.5.3 Response of Interest Rate to Inflation Shock 

Figure 4.7 shows the generalised impulse response of the interest rate to an inflation shock. In 

response to the inflation shock, the interest rate declines gradually until the 4th period, indicating 

an expectation of a tight monetary policy. From the 5th period, the interest rate again increases 

and returns to the original level. This indicates the high credibility of India's monetary policy 

following the FIT. In Chapter 3, we also showed that monetary policy has become more credible. 

In the long run, uncertainty remains high, leaving room open for adjustments as represented by the 

large bandwidth of the response. 
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Figure 4.7 GRIF for Interest Rate captured by 91-Day T-Bills 

 

Source: Authors Compilation   

4.5.4 Response of OECD Growth to Inflation Shock 

Figure 4.8 shows the response of inflation to a standard shock in OECD growth rate. The inflation 

rate in India positively responds to the OECD growth rate, driven by higher demand and increased 

exports. The positive response of inflation to growth shocks in OECD countries continues till the 

8th period. This indicates inflationary pressure originating from growth shocks in OECD countries. 
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Figure 4.8: GRIF for World Growth captured by OECD countries 

 
Source: Authors Compilation   

4.6 Chapter Summary 

The linkages between growth and inflation have been debated for a long time, both in the context 

of developing and developed countries. In India, several papers have attempted to estimate the 

threshold level of inflation, considering its implications for growth. Therefore, this chapter re-

estimates the threshold level of inflation using non-linear models (LSTAR and TVAR) and 

quarterly data from 1997 to 2022. Results of this study suggest that the threshold level of inflation 

is higher than the targeted level. Furthermore, the results of this study corroborate the previous 

findings. This suggests that growth can be improved by fine-tuning the inflation targeting.  

The key additions we make in this study are the domination of the indirect impact of inflation on 

growth. Most studies in the past have focused solely on the direct impact of inflation on the growth 

rate; however, this study finds that the indirect impact is more significant in the current time period. 

The reason for the indirect impact dominating can be attributed to the delay in revising the CPI 

basket for the economy, and therefore, the CPI is not fully able to capture the actual inflation. The 

structure of the Indian economy has undergone significant evolution during the study period. 

However, since the CPI base has not been revised, it may not fully capture it.  
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Chapter 5 : Conclusion and Policy Implications 

5.1 Background  

The Indian economy has undergone significant change since 1991. One major reform includes 

changes to monetary policy. Prior to the reforms, India had a monetary policy focused on monetary 

targeting, based on the recommendations of the Chakravarty Committee (1985). However, the 

monetary policy was found to be inadequate and ineffective following post-liberalization due to 

the integration of the Indian economy with the rest of the world. Hence, India had to adopt a new 

monetary framework to adjust to the new changing environment. In 1998, India shifted its 

monetary policy target from monetary targeting to a multiple indicator approach. The multiple 

indicator approach enabled the RBI to focus on a list of indicators, including interest rates on 

sovereign bonds, asset prices, exchange rates, growth rates, and various inflation rates. However, 

by focusing on the list of indicators, the monetary policy deviated from its core objectives. As a 

result, by the end of the first decade of the twenty-first century, inflation had reached an intolerable 

level (double-digit), and the growth rate had tumbled to below desirable levels. This further paved 

the way for the adoption of a new monetary policy framework. With these objectives, a committee 

(Patel Committee, 2014) was appointed to recommend a new framework to reform the monetary 

policy framework. The new monetary policy framework also included other recommendations, 

such as setting inflation as the nominal anchor for monetary policy, and the calculation of inflation 

was based on the CPI. Even the decision to alter the interest rate was shifted from the Governor of 

the RBI to the Monetary Policy Committee (MPC). 

In 2016, India adopted a flexible inflation targeting approach, where the inflation target was set at 

4 per cent per annum for the next four years. This new framework also provided a bandwidth of 2 

percent in either direction to allow RBI to also focus on maximizing the growth in the economy.      

There is vivid literature that exists examining the growth and inflation trade-off in the monetary 

policy. However, the regime switches in monetary policy have remained a niche area with very 

limited research. Hutchison et al., (2013), analyzed the monetary policy regimes in two categories 

namely, dovish and hawkish using the MS-VAR using the Taylor rule. The results showed the 

existence of both regimes. However, the study period was limited to 2008. Similarly, another study 

using MS-VAR estimated the regime switches in monetary policy with respect to changes in the 
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RBI Governor, mapping the inflation growth trade-off between RBI Governors using data from 

1998 to 2017. Neither study has been able to map the changes in the monetary policy since the 

implementation of FIT. Hence, in Chapter 2 of the thesis, we investigated the regime changes in 

RBI regimes before and after the implementation of the FIT.  

Furthermore, one of the reasons for implementing the FIT was to increase transparency and thereby 

enhance the credibility of the RBI. The credibility of the RBI has been relatively underexplored in 

the past. Recently, a study has shown improvements in credibility between January 2010 and 

February 2020, utilising the financial market expectation channel. Authors have found 

improvements credibility of RBI since the implementation of FIT. Another study, using quarterly 

data from 2014 to 2022, also found that credibility has improved after the implementation of the 

FIT. However, the study used a list of indicators to measure the performance of the RBI, assigning 

less than 20 per cent weight to the current performance of the RBI with respect to the inflation 

target. Therefore, in this thesis, we examine the credibility switches of the RBI with respect to its 

inflation-targeting performance.  

The estimation of a threshold level of inflation has been widely explored in the literature due to its 

consequences for growth dynamics. In the Indian context, most studies have estimated the 

threshold level of inflation using the WPI only. Using the WPI, estimates of the threshold level of 

inflation have ranged mainly between 4 and 6 per cent in the twenty-first century. (Pattanaik & 

Nadhanael, 2013) estimated the threshold level of inflation at 6 per cent using the WPI and annual 

data from 1972 to 2011. Also, the threshold level of inflation from 1966 to 2011 was estimated 

using the quarterly data. However, according to their estimates, the threshold level of inflation was 

between 4.5% and 5%. However, the RBI has shifted from WPI to CPI as a measure of inflation. 

Therefore, studies based on WPI are no longer effective in terms of policy discourse. Recently, 

Dholakia (2020) estimated the threshold level of inflation to be between 5.4% and 6% using the 

CPI data from 1996 to 2019. Most authors have used the spline or Logistic Smooth Transition 

Regression (LSTR) model to estimate the threshold level of inflation. Although spline regression 

does provide the estimates of the threshold level, the literature suggests that the TVAR model can 

better capture the threshold phenomena of inflation dynamics. Therefore, this study examines the 

threshold level of inflation by applying the TVAR model. 
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The FIT introduced in 2016 emphasised the objectives of inflation control and growth 

maximisation. The implementation of FIT was also motivated by some of its implicit objectives, 

such as making the monetary policy more transparent and improving its credibility. Therefore, this 

study investigates the regime changes in monetary policy in terms of the inflation-growth trade-

off and switches in the credibility of the RBI. Studies suggest that an improvement in the credibility 

of the central bank improves the growth effect. Therefore, to expand our understanding of the 

changes in monetary policy, we also examine the inflation targets. As a result, there is a need to 

re-estimate the threshold level of inflation. Therefore, the objectives of the study are as follows: - 

1. To analyze the impact of the Flexible Inflation Targeting (FIT) framework on monetary 

policy regime changes in India. 

2. To investigate the shifts in monetary policy credibility before and after the implementation 

of the new FIT framework in India. 

3. To examine the existence, time variation, and relationship between threshold inflation 

levels and economic growth dynamics in India. 

5.2 Methodology of the Study 

The study applies advanced time series techniques using multi-stage procedures. First, the 

variables are examined for stationary properties using the unit root test. In addition, the seasonality 

issues have been addressed. In the second stage, we run the Markov-Switching VAR to examine 

the regime-switching behaviour of the model. MS VAR models offer several compelling 

advantages for analysing multivariate time series characterised by regime shifts, making them a 

powerful tool in empirical macroeconomics. A significant advantage of the MS VAR framework 

is its ability to model regime changes that arise endogenously from the system's dynamics, driven 

by the probabilistic transitions of the latent Markov chain. This contrasts sharply with traditional 

structural break models that treat shifts as exogenous, deterministic events. MS-VAR provides a 

rigorous, model-based approach for inferring the unobserved historical path of regimes from the 

observed data. The estimation process yields a time series of probabilities indicating the likelihood 

that the system was in each specific regime (j) at each time point (t). Estimating MS VAR models 

presents a considerable challenge compared to their linear counterparts. The presence of the latent 

state variable necessitates specialized estimation techniques. Maximum Likelihood Estimation 
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(MLE) typically relies on iterative procedures, such as the Expectation-Maximization (EM) 

algorithm, to maximise the likelihood function. Third, we estimate the impulse response function 

and forecast error variance decomposition. The impulse response function enables the examination 

of the impact of various endogenous shocks on the model.  

To study the threshold level of inflation, we employ Logistic Smooth Transition Autoregressive 

(LSTAR) and Threshold Vector Autoregressive (TVAR) models. Thresholds represent critical 

points or levels of a variable where the underlying relationship or dynamic behaviour of a system 

changes fundamentally. The prevalence of such threshold phenomena highlights a significant 

limitation of linear models. In this thesis, we have used Logistic Smooth Transition Autoregression 

(LSTAR) models, which allow gradual, smooth shifts between regimes and Threshold Vector 

Autoregression (TVAR) models, which extend the standard VAR framework by allowing model 

parameters to switch abruptly between a finite number of regimes based on the value of an 

observed threshold variable relative to specific threshold levels. It is particularly suited for 

modelling sharp, discrete changes in system dynamics. In the third step, we further estimate the 

generalized impulse response functions to estimate the impact of the shocks on the model.  

5.3 Findings of the Study 

To estimate the regime changes, we employed the MS-VAR model with two states. The result of 

the model showed two states (S-1 and S-2). The transition probabilities of switching from S1 to 

S2 were 22 per cent, and while staying within S1 were 78 per cent. The S2 state had a transition 

probability of the transiting from S2 to S1 was 56 percent while staying in S2 state had a probability 

of the barely 44 percent. Therefore, results suggest that state S1 is stable and significant. Therefore, 

study does not find any regime changes in the RBI before and after implementation of the FIT. 

This is because the transition probability of staying in the S1 (no change in regime) 78 percent or 

transition from S1 to S1 is 78 percent. Furthermore, if the model, transits from S1 to S2, the model 

quickly returns to the original state S1 as the transition probability of switching from S2 to S1 is 

56 percent which is significantly higher than the critical value of the 50 percent. Study also found 

the evidence of the RBI managing the exchange rates. The results further suggest that monetary 

policy did not have any significant impact on the economic growth, indicating the failure of the 



 
78 

transmission mechanism. The study results are in line with previous findings (Acharya, 2017; Das, 

2015; Pandey et al., 2024).    

After examining the regime change in monetary policy, the study next investigated the shifts in 

the RBI's credibility in Chapter 3. To study the credibility of the RBI's switches, we employ a 

model with two regimes. The two regimes are defined as: Low Credibility Regime (R1) and High 

Credibility Regime (R2). The study finds both regimes are stable in India, as the transition 

probability of staying in the same regime is higher than 50 per cent. For example, the probability 

of transitioning from regime R1 to R2 was 91 per cent, and similarly, from R2 to R2 was 93 per 

cent, indicating both regimes are very stable. We further find that the regime R1 was prevalent 

between 2007 to the beginning of 2014. Prior to 2007 and after 2014, the credibility of the RBI 

was in R2, which is also a high credibility regime. Therefore, the study finds that the credibility 

and transparency of monetary policy have improved post-2014, achieving the FIT objectives. The 

period of 2007 is the beginning of the GFC, which was followed by the Euro Debt Crisis. This 

study also provides evidence for the impact of these crises in India. According to estimates 

provided in this study, India regained the credibility of its monetary policy after 2014. The 

improvement in credibility has been supported by recent literature (Garga et al., 2022; Patnaik, 

2023). Contrary to theoretical expectations, the study finds that the improvement in the credibility 

of the central bank has not led to an improvement in growth performance.  

The perplexing outcome of Chapter 3 prompted us to investigate the reasons behind the declining 

growth rate, despite an improvement in credibility. Therefore, Chapter 4 of the thesis estimated 

the threshold level of inflation by applying the LSTAR and TVAR methods using the quarterly 

data from 1997 to 2022. Results of LSTAR estimations indicate that the threshold level of inflation 

for India is over 7.5 per cent. On the other hand, the threshold inflation level estimated using 

TVAR is 7.22 per cent. This suggests that the growth rate is maximised when the inflation is 

around 7 per cent. However, the threshold inflation level suggested by the study is outside the 

range of the threshold level of FIT (upper limit is 6 per cent, i.e. 4 ±2 per cent). This suggests that 

the FIT threshold level should be revised upward as suggested by past literature (Bhoi & Tabasum, 

2024; Dholakia, 2020). The study also finds a weak link between inflation and growth. This may 

be related to the CPI basket which has not been revised since 2014. According to Khan & Senhadji 

(2001), if the actual inflation is significantly lower than the threshold level of inflation, then the 
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relation between inflation and growth may disappear. The estimation of the threshold level of 

inflation has enabled us to understand the lack of link between growth and inflation level in India. 

5.4 Implications of the study 

Monetary policy plays a crucial role in economic management, contributing to macroeconomic 

stability and promoting economic growth. This depends on the credibility of the monetary policy. 

To improve credibility, the monetary policy framework has undergone several changes.  

The findings of this study have significant implications and critical insights regarding the monetary 

policy framework. First, the study found that there was no regime change in India's monetary 

policy between 2013 and 2020, despite the adoption of a new framework. The monetary policy 

during the study period has been hawkish, with a bias towards inflation management, and the 

primary objective has been price stability. This has an implication for economic growth. India is a 

lower-middle-income country with the largest population, and growth should be given priority. 

Therefore, the monetary policy should be dovish. There is a need to improve the transmission 

mechanism so that monetary policy can be effectively leveraged to promote economic growth 

while maintaining stable prices. To enhance the effectiveness of monetary policy in driving 

economic growth, it is necessary to refine the risk management framework, particularly for Non-

Banking Financial Companies (NBFCs). By 2019, NBFCs represented around 50 per cent of the 

real estate loans. The failure of the NBFC’s further compounded the problem of the slowdown in 

the growth (Gupta & Tyagi, 2022; Subramanian & Felman, 2019). Furthermore, to promote 

growth, RBI can focus Small and Medium Enterprises (SMEs) for to ensure maximize the impact 

of monetary policy. However, the during this era, RBI has focused only on the inflation control, 

and this has resulted in the financing gaps for SMEs (Baker et al., 2020; Rao et al., 2017).  

There is also a need for the better coordination of fiscal and monetary policy through a formal 

mechanism. This would allow the both fiscal and monetary policy to complement each other and 

thereby improving the impact.   

Second, the study showed the evidence of improvements in the credibility of RBI after 2013. 

Credibility of the central bank plays a decisive role in setting expectations for wages, price, in 

consumption and in investment decisions. Once the expectations are anchored the cost of 

disinflation also decreases in the economy. Other major benefits of credibility include improved 
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transmission mechanisms for monetary policy and economic stability during shocks. Furthermore, 

improved credibility can also lead to stable inflation, which can elevate investment and 

consumption in the economy (Bernanke, 2004; Carballo, 2025). However, this did not improve 

the growth dynamics for the country. This suggests a central bank priority is not aligned with 

economic growth. Furthermore, various studies have suggested that the implementation of 

inflation targeting in developed and developing economies has resulted in improved credibility of 

the central bank (Capistrán & Ramos-Francia, 2010; Mishkin & Posen, 1998; Mishkin, 2000; 

Mishkin & Schmidt-Hebbel, 2007; Svensson, 2010; Walsh, 2009). Therefore, the focus has shifted 

from controlling current inflation to promoting growth more explicitly. Furthermore, this can be 

improved by including goals for employment (Epstein, 2007, 2008). The RBI has been publishing 

inflation forecasts and policy rationales regularly; however, growth targets can also help central 

banks meet their objectives. Furthermore, there is a need to improve the awareness about the trade-

off between growth and inflation control. This awareness will enable the public to anticipate higher 

inflation during periods of lower growth.  

Third, the estimated threshold level of inflation is approximately 7 per cent, which falls outside 

the bandwidth of the FIT targets. Hence, there is a need for revisiting the inflation bandwidth. 

According to the estimation in this thesis, the bandwidth of FIT can be increased by 1 per cent in 

both directions, thereby maximising economic growth. The new bandwidth can be between 3% 

and 7%. To further enhance the growth rate, the RBI can develop a mechanism to periodically 

update the inflation bandwidth by incorporating GDP growth, employment, and global inflation 

rates. Such a framework will dynamically adjust to the changing economic conditions. 

Furthermore, there needs to be a more formal inclusion of the dual mandate of inflation control 

and economic growth. This will enable the RBI to shift its focus between inflation and growth in 

more dynamic and explicit ways.    

5.5 Limitations and Future Prospects  

The scope of study is focused on the monetary policy to promote growth with stable inflation, but 

it ignored other factors that may have a significant effect on growth. The study period has included 

the period of various global shocks to the economy, in terms of volatile crude oil prices and GFC 

and others. One of the key highlights that we found was the weak link between inflation and growth 
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in India. This can be attributed to the outdated CPI basket used to measure inflation. The monetary 

policy framework, which was proposed by the Patel Committee (2014), has provided the new CPI 

base year; since then, there has not been any revision in the CPI basket. The lack of revision of the 

CPI basket has diluted the accuracy of the inflation estimates provided by the CPI and the actual 

inflation faced by households in the economy.  

This study has focused solely on the monetary policy framework; it has not examined fiscal policy. 

The study period has witnessed various fiscal policy reforms, such as the GST reforms. The growth 

promotion has mainly been attributed to the role of fiscal policies. The tax reforms that have 

happened have been beyond the scope of the study. Furthermore, another limitation of the study is 

the COVID-induced lockdowns, which have been both a domestic and global issue. There is a 

strong need to enhance the quality of data, which would enable the RBI to monitor real-time 

changes in inflation, growth, employment, and other economic indicators. This lack of high-

frequency data has been another important limitation for the study. For example, to understand the 

nexus between growth and inflation, the study relied on the IIP data. The IIP truly does not reflect 

the growth dynamics, as it accounts for less than 20 per cent of GDP. Nevertheless, it remains the 

only proxy for capturing growth on a monthly basis.  
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