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Abstract 

After more than four decades of research in monetary economics, it was argued that an overall 

consensus had been achieved on how monetary policy should be conducted. The global financial 

crisis of 2008 has, not only shaken the so-called consensus on monetary policy but also made 

economists and policy makers realize that instability in financial markets has the potential to 

endanger the entire economic system. The concern towards financial stability raised the question, 

whether the monetary authorities should explicitly consider financial market dynamics in 

devising a monetary policy stance. This dissertation aims at investigating the impact of monetary 

policy stance on macroeconomic stability and financial market stability in Pakistan, during the 

years 1991 to 2010. 

The impact of monetary policy stance on macroeconomic stability has been investigated by 

estimating a monetary policy reaction function and then simulating a New Keynesian macro-

economic model. In addition, to investigate that how monetary policy stance impacts financial 

markets stability, structural VAR model in levels has been estimated.  

This study concludes that in Pre 1999 era, monetary policy stance was more counter-inflationary 

whereas in post 1999 era, the monetary policy stance was relatively accommodative. The 

simulation results suggest that accommodative monetary policy lead to higher and more 

unpredictable inflation. The conclusion is drawn that the latter policy regime caused inflationary 

expectations to build up starting from the year 2005, and the inflation eventually spiraled sharply 

out of control to almost 20% in year 2008, before being brought down by aggressive monetary 

tightening by State Bank of Pakistan.  

In addition, this study concludes that the monetary policy significantly influenced financial 

market stability in Pakistan. However, the structural VAR analysis suggests that the monetary 

authorities in Pakistan do not consider the financial (market) stability while setting the interest 

rates.  

 



x 

 

Both methodologies in this study (i.e. simulation of New Keynesian macro model and estimation 

of Structural VAR) provide consistent findings with respect to macro-economic and financial 

stability. Accommodative monetary policy, and failure to avoid persistent inflation, can lead to 

macroeconomic instability as well as instability in financial markets.  

More importantly, the results indicate that moving aggressively to contain inflation and avoiding 

persistent inflation can also help achieve stability of financial markets. The results of the analysis 

do not provide support for explicitly including financial market indicators in monetary policy 

reaction function. Therefore, it is concluded that targeting inflation that prevents inflationary 

expectation from getting entrenched appears to be a reasonably sound policy that could achieve 

the twin objectives of macroeconomic and financial market stability.  

 

Key Words:  Monetary Policy Reaction Function, Generalized Methods of Moments, 

Simulation, New Keynesian Macro model, Reactive Strategy, Proactive 

Strategy, Structural VAR. 
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Monetary policy is generally considered as first line of defense against different internal 

and external economic shocks. That is why, it is imperative to get monetary policy right 

(World Economic Outlook, 2008). The recognized importance of monetary policy and its 

impact on macro-economic stability is reflected in the increasing numbers of publications 

and conferences related to this area of knowledge [e.g. Ball (1999), Clarida et al. (1999), 

McCallum (1999), Woodford (2003), Sack and Wieland (2000), and Svensson (2003b)]. 

This can be attributed to the realization that “Monetary policy significantly influences the 

short-term course of the real economy …[and also] that the choice of how to conduct 

monetary policy has important consequences for aggregate activity” (see Clarida et al., 

1999, P. 1661). 

1.1 Monetary Policy and Macroeconomic Stability 

There is a general consensus that the prime objective of monetary policy is to stabilize 

some aggregate measure of prices along with real economic activity (see Bernanke et al., 

1999). After evidencing increasing role of financial sector and globalization, various 

economists and policy makers, now, suggest including the objective of financial stability 

and exchange rate stabilization among the objectives of monetary policy (Taylor, 2001; 

Stein, 2012). At the same time, many believe that both of these objectives will 

automatically be achieved if central bank focuses on price and output stability (Bernanke 

and Gertler, 2001). 

Almost three decades back, consternation existed in United States‟ monetary policy. 

Inflation peaked above 10 percent in 1974 and in 1980. Burns (1979) argues that 

economists at central banks were skeptics about reducing inflation through monetary 

policy without unreasonable political cost. It was suggested that “the Federal Reserve 

would need to precipitate a 10 percent contraction of employment and output in the 
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United States for one year for each permanent percentage point reduction of inflation that 

it wished to achieve
1
 (Okun, 1978)”. 

Goodfriend (2007) argues that appointment of Paul Volcker
2
 in Federal Reserve proved a 

turning point and inflation came down to 4 percent in 1984 and by the early 2000s, the 

inflation rate went down below 2%
3
. It led to an understanding that Goodfriend (2007), 

later, termed as “overall consensus about monetary policy”. It has been argued that on an 

average 25 percent of this reduction could be attributed to better monetary policy and the 

remaining to good luck factor
4
 (Stock and Watson, 2003).  

Consensus about three practical principles of monetary policy, due to the so-called 

“Volcker disinflation”, includes the following. First, monetary policy, even without the 

support of fiscal authorities and without wage, price, or credit controls, has the power to 

control inflation at the reasonable cost of output and employment. Second, a determined 

and independent central bank can acquire credibility
5
 for maintaining low inflation. 

Third, a preemptive and well-in-time interest rate tightening policy in the presence of 

transparent objectives can lead to reduction in inflationary expectations, without creating 

a recession. Finally, it is realized in the Greenspan era
6
 is that “monetary policy could 

sustain low inflation with low unemployment on average with infrequent, mild 

recessions”. 

                                                           
1
 This suggestion was without any assurance that inflation would not rise if contractionary monetary policy 

was relaxed. 

2
 Paul Volcker joined Federal Reserves, after Arthur Burns and G. William Miller, in August 1979. Arthur 

Burns remained the Chairmen of Federal Reserves for almost eight years whereas William Miller remained 

for less than one year. After Volcker Alan Greenspan remained Chairmen of Federal Reserves from August 

1987 till January 2006. 

3
 Greenspan (2003) called this range of inflation as “effective price stability” range. 

4
 It is argued that since 1980s to 2000s, United States is experiencing a good luck in shape of smaller 

shocks in commodity prices and to productivity and a reduced volatility in residential investment, 

commercial construction, and production of durable goods. Bernanke (2004) argues that better monetary 

policy may indirectly be responsible for “good luck”. 

5
 This credibility can even be earned although may be fragile without an institutional mandate from the 

government. 

6
 Alan Greenspan served as Chairman of the Federal Reserve Board from 1987 to 2006. 

http://en.wikipedia.org/wiki/Alan_Greenspan
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Goodfriend (2007), while arguing in support of an overall consensus about monetary 

policy, admits that “a working consensus does not constitute complete agreement”. 

Therefore, it needs to be mentioned that certain important issues regarding monetary 

policy are yet to be further explored because of the presence of sufficient disagreement 

among economist and policy makers about them (Christiano et al., 1999). 

1.2 Monetary Policy and Financial Stability 

Although a major group of economists emphasize that major role of central bank is to 

ensure price stability but after global financial crises, it is argued by many that ensuring 

financial stability is also the objective of central bank as financial instability has 

enormous potential to destroy economic stability. 

Financial stability refers to a state when financial system of a country is able to mitigate 

or absorb various shocks without hampering the general suitable conditions for economic 

growth in the economy e.g. savings or smooth processing of payments etc. Financial 

Stability Reports of Austrian National Bank
7
 explains the link between economic and 

financial stability as that “monetary policy strategy, consisting of economic analysis and 

monetary analysis, aids the assessment of the risk of excessive borrowing, which affects 

financial stability and may cause bubbles to arise. In addition, monetary analysis provides 

information about anomalies in the financial environment as a whole”.  

Stein (2012) argues that emphasize on financial stability as one major objective of central 

bank is not a new mantra but has been a dominant perspective historically (see Alchian 

and Klein, 1987; Goodhart, 1988; and Tobin, 1985). The creation of central banks around 

the world was majorly motivated by the need to mitigate the possible financial crises may 

arise due to unregulated banking regimes (Goodhart, 1988). 

Tobin (1985, P-20) argued that "The basic dilemma is this: Our monetary and banking 

institutions have evolved in a way that entangles competition among financial 

intermediary firms with the provision of transactions media". He is of the view that this 

                                                           
7
 http://www.oenb.at/en/geldp_volksw/geldpolitik/finanzmarktstab/monetary_policy_and_financial_stability.jsp 
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entanglement has the potential, due to competition among financial intermediaries, to run 

risks of default, which through financial contagion can put the entire monetary system, at 

risk. Unfortunately, almost similar scenario has been witnessed in recent global financial 

crises.  

The world has realized the importance of financial stability after global financial crisis of 

2008, but the debate about finding the optimal way of achieving this objective continues. 

One school of thought argues that assets price bubbles do happen and following a mop-up 

policy would be reasonable, i.e. a reactive strategy. The opposite view is that asset price 

bubbles have the potential to endanger financial stability and economic stability, 

therefore, these should be burst in anticipation through a proactive strategy. 

1.3 Monetary Policy in Emerging Economies 

An overall „working consensus‟ about monetary policy is discussed and empirically 

argued through Great Moderation in the context of developed economies (Goodfriend, 

2007). At the same time, it is also important to keep in mind that, in emerging economies, 

monetary policy is less explored and empirical evidences are very rare
8
. It is important to 

note that in these economies, less developed financial markets, weak institutions, 

globalization phenomenon and, most importantly, a large size of underground economy, 

make the implementation of optimal monetary policy, quite difficult (Mohanty and Klau, 

2004). It is also argued that tailor-made monetary policy model would be suitable in 

emerging economies according to their own environment (Laxton and Pesenti, 2003). 

Pakistan is one of the emerging economies
9
 and has been included in Next Eleven

10
 (N-

11) economies for having development and growth potential. This study focuses on 

Pakistan as an emerging economy, for monetary policy analysis.  

                                                           
8
  For example, Robitaille (2003) presents analysis for Brazil and Hutchison et al. (2013) discusses 

monetary regime switching in India. Both India and Brazil are considered emerging and developing 

economies according to the International Monetary Fund's World Economic Outlook Report, April 2010  

9
 Emerging Economies are those regions “experiencing rapid informationalization under conditions of 

limited or partial industrialization". Pakistan is included in Emerging market Index as per Emerging 

Economy Report (2008) and as per International Monetary Fund list issued on July 16, 2012.  

http://en.wikipedia.org/wiki/International_Monetary_Fund
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The monetary policy regimes adopted in Pakistan during the last decade provide a natural 

setting for investigating monetary policy and its implication on macroeconomic and 

financial stability
11

. During this time period, economy of Pakistan has seen various 

economic and financial shocks including political one. Pakistan came, after nuclear test in 

1998, under various sanctions from international community especially United States, 

which created serious economic consequence for Pakistan. The situation became even 

worse after military coup in 1999. However, the majority of withheld US assistance was 

resumed following 9/11 terror attacks. This coincided with higher inflows of remittances 

from Pakistani workers abroad. The remittances more than quadrupled from roughly 1 

billion dollars in 1999-00 to 4.2 billion dollars in 2002-03. The growth rate of real GDP 

rose from a dismal 2 % in 2001 to 9% by the middle of the decade.  The relatively lower 

inflation at the beginning of the decade had set stage for monetary easing. The interest 

rate on the benchmark 6-month T- bill declined from 10.75% in 2001 to 1.93% in 2003. 

Inflation started rising. The first significant spike occurred in 2005 when CPI crossed 9%. 

The State Bank of Pakistan raised interest rates by about 450 basis points between 2004 

and 2005. But inflationary pressures continued. Despite another 400 basis points increase 

in interest rate by 2008, inflation touched 12%, and spiraled out of control in the next 

year with the headline index crossing 20%. The GDP growth reached low of 1.6% in 

2008
12

.  

During the same period, three stock market crashes i.e. in 2000, 2005 and 2008 were 

observed while stock market has also witnessed all history high levels as well. An 

important qualification is that financial stability is a broader topic, this study will focus 

only on financial markets stability. Author also believes the results and insights have 

relevance to other small emerging economies. 

                                                                                                                                                                             
10

 The Next Eleven are the eleven countries—Bangladesh, Egypt, Indonesia, Iran, Mexico, Nigeria, 

Pakistan, Philippines, Turkey, South Korea, and Vietnam as having a high potential of becoming the one of 

world's largest economies in the 21st century. See Neill et al. (2005),”How Solid are the BRICs?” Goldman 

Sachs Economic Research. 

11
 In order to be focused while examining financial stability, only stability related to stock market has been 

studies. Therefore the terminology of Financial Markets Stability is being used in this entire dissertation. 

12
 World Development Indicators, 2012. 

http://en.wikipedia.org/wiki/Egypt
http://en.wikipedia.org/wiki/Indonesia
http://en.wikipedia.org/wiki/Iran
http://en.wikipedia.org/wiki/Mexico
http://en.wikipedia.org/wiki/Nigeria
http://en.wikipedia.org/wiki/Pakistan
http://en.wikipedia.org/wiki/Philippines
http://en.wikipedia.org/wiki/Turkey
http://en.wikipedia.org/wiki/South_Korea
http://en.wikipedia.org/wiki/Vietnam


Chapter 1: Introduction 

 

Page 8 

1.4 Research Objectives 

This study intends to investigate how monetary policy has been conducted in the past two 

decade and what implications it has had for macroeconomic and financial stability in the 

context of Pakistan economy. So the two critical issues, this study will examine, are the 

following:  

a. Monetary Policy stance and its relationship with macroeconomic stability? 

b. Monetary Policy stance and its relationship with financial markets stability?  

 

The first issue will be addressed as follows. Monetary policy reaction function will be 

estimated to examine Pakistan‟s monetary policy stance in the past two decades i.e. 1991 

to 2010. Next, the consequence of recent monetary policy stance will be simulated using 

a small New Keynesian macro-economic model.  

The second issue relates to two basic research questions. First, do monetary authorities 

target financial markets indicators while setting interest rates? Answer to this question 

will help in understanding the monetary policy stance with respect to financial markets in 

Pakistan. Second, Does Monetary policy significantly influences financial markets 

stability in Pakistan? Answer to this question will help in understanding the relationship 

of monetary policy towards financial markets stability. These questions will be addressed 

by estimating a Structural VAR.  

1.5 Scope of Study 

We define scope to draw parameters for this study to make it more comprehensive. This 

study confines itself to the case of Pakistan, as representing emerging economies. As 

already stated, that studies related to emerging economies are very rare in comparison 

with those on advanced economies. Also, the distinct characteristics of emerging 

economies make the case for examination of their economies more interesting and 
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important. This study has chosen Pakistan being a representative
13

 country representing a 

certain category from the list of emerging economies.  

1.6 Data Scope 

The estimation window of this study is from 1991 to 2010. The motivation behind 

selecting 1991 as starting year comes from the fact that it marks the onset of 

liberalization and privatization policies in Pakistan. Another important reason for 

selecting last two decade is fortunate availability of a natural setting for investigating 

monetary policy with respect to macroeconomic and financial stability as already 

explained in section 1.3.  

The investigation of the relationship between monetary policy and macroeconomic 

stability will be undertaken with the help of variables including Gross Domestic Product, 

Inflation rate, Treasury bill rates, Money Supply (M2), and Commodity Inflation. 

Whereas variables for the investigation of the relationship between monetary policy and 

financial stability include output, price level, money supply, interest rate, stock prices and 

world price level. The further detail regarding data is available in chapter 4.   

1.7 Contribution of this Study  

This dissertation makes the following contributions.  

1. The study also attempts to find whether or not the accommodative monetary 

policy by SBP in recent past was one of the reasons for inflationary burst in 

Pakistan in 2008.  

2. This study investigates the nature of inflation in Pakistan i.e. how inflationary 

expectation are formed and tries to find whether monetary authority targets output 

gap while setting interest rates in Pakistan. 

                                                           
13

 The emerging economies in IMF list include bigger economies like India and China and also include 

smaller economies like Latvia and Venezuela. Out of this list, Pakistan seems to acquire a middle position. 
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3. This study is the first in Pakistan that explores whether or not the State bank of 

Pakistan employs high interest rate smoothing and follows forward looking 

monetary policy.  

4. This study attempts to answer the question whether monetary authority in 

Pakistan takes financial markets into consideration while setting interest rates. 

5. This study attempts to gauge the impact of monetary policy on financial markets 

in Pakistan. 

6. This study is the first one in Pakistan to examine the relationship of monetary 

policy with respect to both macroeconomic and financial stability, in 

comprehensive manner. 

1.8 Structure of Thesis 

This dissertation has been organized as follows. The next chapter presents salient features 

of Pakistan economy. Chapter 3 shed lights on existing literature, taking up each issue 

under scope of dissertation and provides rationale for the research. The next chapter 

discusses the research methodology. Chapter 5 discusses the impact of monetary policy 

on macroeconomic stability within the framework of macroeconomic model. Chapter 6 

provides the estimation results about monetary policy stance of State Bank of Pakistan 

with specific perspective of financial market stability. And chapter 7, the last one, 

concludes the discussion and also provides recommendations for future researchers. 
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2.1 Introduction 

This chapter provides a brief overview
1
 of development in Pakistan’s economy with 

emphasize on monetary policy and macro-economic stability. Further discussion covers 

the economic situation and crucial policy issues and policies adopted by State Bank of 

Pakistan (SBP) to control inflation, especially food inflation, and to stabilize the economy 

following from various external shocks, e.g. oil price shock.  

The economic history of Pakistan can be described in terms of six decades that roughly 

corresponds to six epochs in the following manner. 

 Financial Year 1947 to 1958 Post Independence period  

 Financial Year 1958 to 1968 Early development phase 

 Financial Year 1969 to 1977 Period of political instability and nationalization 

 Financial Year 1978 to 1988 Era of Revival
2
 

 Financial Year 1989 to 1999 Era of structural adjustment 

 Financial Year 2000 to 2008 Renewed Growth Phase 

 Financial Year 2008 onwards Stagflation
3
 

The details are given as: Section 2.2 briefly elaborates the economic performance of 

Pakistan in first three periods. In next section, the era of nationalization and political 

instability from FY 1978 to FY 1988 is discussed. The epoch of 1989 to 1999 is the era 

of structural adjustment envisioned by infant democracy
4
 is presented in Section 2.4. 

Next section 2.5 narrates the major economic developments during FY 2000 to 2008 (i.e. 

described by author as renewed growth phase). Section 2.6 summarizes the economic and 

financial sector situation in recent years. Section 2.7 discusses about future outlook of 

                                                           
1
 For writing this chapter, author has taken help from various volumes of Economic Survey issued by 

Government of Pakistan, and from various Annual Reports issued by State Bank of Pakistan.   

2
Author has adapted this title from Husain (2009) where he used it as ―The Revivalist Eighties‖ after 

socialist inspired era. 

3
 Amjad et al. (2011) argue that since 2007-08, the economy has been facing a situation classically 

described as stagflation, i.e. low economic growth with very high inflation. 

4
 After almost eleven years of Military rule, in 1988, democratic governments took over the country. 
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Pakistan economy. Lastly, section 2.8 summarizes the economic situation and relates it to 

the research questions of this study. 

2.2 Pakistan’s Economy from its inception to 1977 

At the time of its birth, the economy of Pakistan was predominantly agrarian with small 

manufacturing and service sector. The first decade of Pakistan economic history was full 

of survival policies made by civil bureaucracy. However after initial periods of 

consolidation, and after 1960 coup of General Ayub Khan, economic decision making 

started pursuing growth. The decade of 60s has been an era of economic growth (see 

Table 2.1). This era experienced growth rate of 20% in large scale manufacturing. In first 

five years of this decade, the average growth rates in the manufacturing and industrial 

sector, as a whole, were 11.69% and 13.14%. This period also witnessed the green 

revolution that boosted agriculture productivity. Average agriculture growth of this 

period was almost at 6% that reached 11.73% in 1968 (See Table 2.1). 

Table 2.1: Selected Macroeconomic Indicators, 1960-1976 

Year 
GDP Growth 

(%) 

Inflation, 

CPI (%) 

Agriculture, 

growth (% ) 

Industry, 

growth (% ) 

Services, 

growth (% ) 

   
  

 

1961 5.987 1.640    (0.20)   17.83           5.88  

1962 4.483 (0.516)     6.18           9.33    0.54  

1963 8.689 1.456    5.21     12.41   11.22  

1964 7.570 4.180       2.52         14.93        6.66  

1965 10.419 5.569        5.25           11.20     12.98  

1966 5.790 7.228     0.45         8.02          14.45  

1967 5.401 6.811       5.48         3.56       0.74  

1968 7.233 0.171         11.73           5.10           3.09  

1969 5.508 3.187          4.52         11.97        5.62  

1970 11.353 5.350        9.55        15.25          7.03  

1971 0.468 4.731       (3.07)          6.39            2.54  

1972 0.813 5.183      3.47      (1.49)           3.55  

1973 7.064 23.070        1.67          10.35            9.64  

1974 3.540 26.663        4.18          8.41             9.79  

1975 4.211 20.905          (2.12)       1.96             10.04  

1976 5.156 7.158        4.47             4.90           1.45  

Source: World Development Indicator 2012 
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Economic policies in this entire era were not liberal at all and were conceived and 

implemented through bureaucracy. Controlled trade, overvalued exchange rate, lack of 

competition, rationing of already less available financial capital were the dominant 

characteristic of economic structure in 1960s. Critics point out to two serious policy 

mistakes of this era. First total neglect of former East Pakistan (now Bangladesh) 

progress and second was the increased disparities among various sections of society 

(Jahan, 1972). In contrast to critics, the proponents of the policies argue that for growth 

policies, the savings of rich sections of society make investment possible (Jackson 2009). 

Such policies created disparities which helped in strengthening the slogan of socialism by 

Z.A. Bhutto (Jahan, 1972). The economic policies conceived by Bhutto aimed to increase 

the role of the state and had socialist orientation. Foreign remittances were at very low 

level, but Bhutto government had eased the passport procedures and diplomacy had 

opened opportunities in Middle-East
5
 countries which were to have important 

consequences for Pakistan. Large scale nationalization of industrial enterprises took place 

in this period. The increased role of state ultimately led to increased inefficiency. The 

inconsistency in policies especially for agriculture was one of an untoward aspect of 

Bhutto policies which resulted in stagnation and intercrop disequilibria (Naqvi and 

Sarmad, 1984). Husain (2009, P.5) argues one important lesson from this era is that ―the 

idea that government control of the commanding heights of the economy can best 

spearhead industrial growth, allocate resources and invest in the activities that it 

considers a priority not only failed to materialize but antagonized the private sector‖. 

 

2.3 Era of Revival: Economy from 1977 to 1988 

During this period, a notable increase was witnessed in GDP with an average growth rate 

of 6.62% in this era. In 1980, country achieved one of its highest GDP growth rates of 

10.22% (see Table 2.2). Although martial law was imposed, the economic policy makers 

                                                           
5
 Middle East countries included United State Emirate, Qatar, Oman etc. This area also coincidently started 

developing, in same time period, after exploration of huge oil reserve and was in need of manpower. 

http://en.wikipedia.org/wiki/Rounaq_Jahan
http://en.wikipedia.org/wiki/Rounaq_Jahan
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embarked upon deregulation and liberalization, partly in an attempt to deal with 

stagnation caused by socialist policies of the previous decade.  

Table 2.2: Selected Macroeconomic Indicators, 1977-1988 

Year 
GDP Growth 

(%) 

Agriculture, 

growth (% ) 

Industry, 

growth (% ) 

Services, 

growth (% ) 

  
  

 

1977     3.948             2.53        2.95          3.03  

1978   8.049              2.82             9.51           10.51  

1979     3.758             3.10          7.62               6.11  

1980    10.216       6.61      10.77              5.91  

1981 7.921          3.66        9.38              6.58  

1982     6.537             4.72      10.74       7.90  

1983     6.778      4.40         4.94      9.24  

1984      5.065     (4.82)  7.06     7.90  

1985     7.592           10.92        7.83        7.92  

1986        5.502         5.95             8.10        5.77  

1987        6.452          3.25      8.65        5.86  

1988       7.625        2.73      9.82       6.77  

Source: World Development Indicator 2012 

 During 1980s, the policy efforts were aimed at reviving confidence of private 

sector which was still not in good shape from aftermath of nationalization. 

2.3.1 Macroeconomic Performance 

The economy in era of 1977 to 1988 was characterized by the higher growth of economy, 

i.e. average growth rate at 6.62% (see Table 2.2), following a resurge in private 

investment due to liberalization and structural changes. Annual percent growth in 

agriculture, during this era, ascended to 3.82% after declining in 1970s. This regain in 

agriculture growth was a significant step in reinforcing overall growth. Average industrial 

sector output rose at the rate 8.11%. This was in sharp contrast to falling industrial output 

of previous decade of nationalization. The services sectors boosted a 6.96% growth rate 

in the same era. (World Development Indicators, 2012; Pakistan Economic Survey, 

Various Issues) 
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The annual budgetary status of government stated worse impact as the overall budgetary 

deficit increased to 8.8% of GDP in 1986-87, from 0.6% in 1983-84. Specially, the 

current expenditures increased up to 17.8% against an increase of 10.8% in revenue 

receipts, the gap was met by borrowing which resulted in consequently additional 

recurring cost for future years. One of the possible reasons for such situation could be the 

unavailability of financial resources required for strengthening the government’s fiscal 

base, informed by annual report of SBP. The situation even got worse when the desired 

level of savings and investments for a consistent stable economic growth could not be 

achieved in 1986-87. The annual report of SBP for 1986-87 stated that serious economic 

policy problems could stem from existing structural instabilities. 

2.3.2 Monetary Policy 

Monetary policy in this era was not accommodative but cautious (See Figure 2.1). The 

average annual rate of monetary expansion was 15.54% which was less than the 

percentage in 1970s i.e. 18.8%. Budget deficits
6
 in 1980s were financed to certain degree 

from private savings mobilized through national saving scheme (NSS), offering higher 

than market interest rates. Although this policy helped contain monetary expansion, it 

increases government’s debt burden and hence future liabilities. The mobilization of 

resources through Non Banking Finance Institutions (NBFI) rose from 1.14% of GDP in 

1981 to 2.69% of GDP in 1988. In absolute terms, this mobilization of resources rose 

from Rs 2.95 billion in 1981 to Rs 16.6 billion in 1988. 

Domestic credit provided by banking sector
7
 has been the principle instrument for 

managing the precise growth of liquidity and credit in the economy. In addition to this, 

the ceilings on credit by commercial banks
8
 to private sector became an important policy 

                                                           
6
 Budget deficit is supposed to be the ground factor of increased monetary policy. 

7
 Domestic credit provided by banking sector (as percent of GDP) remained at an average of 50.43% during 

1977-1988. 

8
 Domestic credit to private sector (% of GDP) remained at an average of 25.40% during 1977-1988. 
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instrument during these years. The increase in foreign reserves
9
 during 1980s was another 

cause of monetary expansion which, has been declining for a number of years (see Table 

2.2B). Sufficient credit continued to remain available to productive sectors in general and 

the priority sector in particular. This focus about providing credit to priority sectors also 

discouraged its flow to less important and non productive purposes. 

 

 

Figure 2.1: Inflation Rate and Money Market Rate: 1977-1988 (based on author’s own calculation) 

 

Another important phenomenon, which effected economic and social fabric of Pakistan, 

was large inflows of foreign remittances earned by Non-Resident Pakistanis especially in 

Gulf. This phenomenon started in Bhutto era in 1970s but reached at peaked in this era. 

 

Table 2.2A:  Selected Macroeconomic Indicators, 1977-1988 

Year 
Inflation, CPI 

(Annual %) 

Worker’s Remittances 

Receipts (US Billion $) 

   

1977      10.133  0.872  

1978   6.139  1.309  

1979   8.267  1.501 

                                                           
9
 Total reserves (includes gold) has been, on average, during 1970-1978 were as 528.27 Million dollars 

whereas the same were, on average, during 1979-1988 at 1,580.10 Million dollars. 
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1980  11.938  2.047 

1981  11.880  2.067 

1982  5.904  2.588 

1983       6.362  2.940 

1984      6.087  2.581 

1985           5.615  2.537 

1986        3.506  2.446 

1987        4.681  2.180 

1988     8.838  1.872 

Source: World Development Indicators 2012 

 

These remittances also helped in bringing down the current account deficit as percent of 

GDP to 2.40% in second half of this era as compared to 4.00% in first half also 

accompanied by an average output growth of 6.62% along with 7.45% average rate of 

inflation. These remittances also played a vital role in opening up the economy (see Table 

2.2A). These remittances introduced western machines like TV or fridge in rural 

Pakistan. 

Table 2.2B:  Selected Macroeconomic Indicators, 1977-1988 

Year 
Total reserves 

(includes gold, Million 

US$) 

Current account 

balance (% of GDP) 

Official exchange 

rate (Rs/US$, 

period average) 

   
 

1977 715.702 (4.829) 9.900 

1978 795.941 (4.012) 9.900 

1979 1,144.047 (5.638) 9.900 

1980 1,567.771 (3.656) 9.900 

1981 1,455.323 (3.247) 9.900 

1982 1,812.777 (2.586) 11.847 

1983 2,682.849 0.151 13.117 

1984 1,610.426 (3.800) 14.046 

1985 1,429.437 (3.426) 15.928 

1986 1,464.869 (1.994) 16.648 

1987 1,440.835 (1.668) 17.399 

1988 1,192.694 (3.697) 18.003 

Source: World Development Indicators 2012 

Another important step in monetary policy history of Pakistan was to adopt managed 

float system on 8th Jan, 1982. Continuous pressure for devaluation resulted in ending of 
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peg of Pak Rupees with US dollar. As a result, the Pakistani rupee was devalued from Rs 

9.90 per US dollar to Rs 11.84 in 1982 which, later, reached Rs 18.00 per US dollar in 

1988 (see Table 2.2 B) through progressive depreciation
10

. The resulting depreciation in 

exchange rate provided some relief in form of higher in foreign remittances and some 

increase in exports. Later on, its impact on import prices created financial burden which 

is increasing since that time.  

2.4 Era of Structural Adjustment: Economy from 1989 to 1999 

This period was characterized by democracy
11

 and the focus was on growth through 

structural reforms. Arguable, majority of these structural reforms were envisioned by 

IMF through Structural Adjustment Program (SAP). The focus of SAP included 

improving Balance of Payment position, increasing growth rate, lowering inflation and 

reducing the fiscal deficit. Due to this, a number of policies were put in place that 

included exchange rate policies i.e. devaluation, cutting subsidies, denationalization, 

privatization, deregulation, reformation and liberalization. Husain (2009) argues that in 

spite of broad range of reforms in this period, sustainable development could not be 

achieved and economic situation plunged again and country also lost its credibility 

among the international financial organization due to failure in execution of international 

agreements. Situation became worse, in 1998, after freezing of foreign currency deposits 

of Pakistanis.  

One of the prime focus of structural reforms, in 1990s, was to eradicate bias against 

agricultural, which was done through discouraging protection policies to industry and 

adjusting exchange rate. Various subsidies were also withdrawn in 1990s. Effects of such 

policies proved prudent
12

, later on.  

                                                           
10

 At the time of writing this study, the exchange rate is Rs 99 per US dollar. 

11
 Four interim appointed and four elected government were in place following Military takeover in 1999. 

12
 Ishrat Hussein in April 09, 2002, while addressing in Washington DC, cited in ―History of State Bank of 

Pakistan (1998-2003) by Ashraf Janjua. 
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Another focus of structural reforms was to encourage indigenous manufacturing through 

Industry Specific Deletion program
13

. To encourage indigenization, local industries were 

provided protection and concessions in government duties and taxes were permitted for 

the import of raw materials. Capacity utilization up to 70% occurred as the consequence 

of investment through IPPs, automobiles and electrical durables, in industries such as 

cement, sugar and thermal power generation. Deregulation and denationalization were the 

pillars of structural reforms. 

Government took numerous initiatives, e.g. allowing foreigners to take 100% equity in 

industries, towards economic structural adjustment to increase in Foreign Direct 

Investment (FDI) in early 1990s. In this respect, several other measures were also put in 

place like removal of technical fee, relaxations in control of foreign exchange, partial 

removal of restrictions and decrease in non-tariff barriers. Agriculture, services and social 

infrastructure were also opened for FDI by the government in 1997 (Pakistan Economic 

Survey, GoP, 1996). In spite of virtual increase in the FDI, Pakistan could not achieve the 

goal of sustainable economic growth (see Fig 2.1). One important reason for this failure 

is political instability and state’s poor revenue
14

 generation. 

 
  Fig 2.2: GDP Growth Rate and Inflation:1989-1999 

                                                           
13

 The purpose of industry specific deletion program was to specify local content requirements for its 

industry, i.e. automobile sector. The motivation behind this deletion program was the development and 

protection for local industry. This local deletion program was formulated up to June 2005. 

14
 According to Carnegie Policy Brief-88, in Sep 2010, Pakistan ranks 155

th
, out of 179 nations, on 

Heritage Foundation’s Index of Economic Freedom, having tax to GDP ratio of 9%.   
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2.4.1 Macroeconomic Performance 

Throughout 1990s, real GDP growth witnessed a fall to an average of 4.61% in the first 

half of the decade and to 3.41% in the second half of the decade, as Fig 2.1 presents, 

against an average growth of 6.62% in 1977-88. The reasons behind this downtrend were 

indigenous shocks to manufacturing and services sector. 

Development in large scale manufacturing gradually decreased to an average of 4.26% in 

contrast to an average growth of 8.56% in 1980s. In 1980s, the services sector growth 

hoist at an average rate of 6.96%. The service sector growth slowed to an average of 

4.43% (i.e. 4.85% in first half of decade and 4.01% in second half of the decade) as 

compared to nearly 7% in 1980s. The average investment as a percentage of GDP was 

17% during 1980s but declined to 15% in the second half of 1990s. This was largely a 

result of fall in public investment which fell from an average of 9% of GDP in 1980s to 

8.6% in the first half of 1990s and then to 6.1% of GDP in second half of the decade. 

Private investment continued to be more than 8% during 1990s. The development 

expenditure fell from 6.4% in 1990 to only 3% in 1999. The declining investment by both 

public and private sector led to lowering of GDP growth rate during this decade. 

The 1990s were marked by volatility in growth and indolent tax revenues as percent of 

GDP resulting in large fiscal imbalances. The average inflation was 9.55%, compared to 

7.45% in 1980s. 

2.4.2 Monetary policy 

Improving Balance of Payment position and lowering inflation were two important 

objectives of Structural Adjustment Program pursued in 1990s. Devaluation
15

 was one of 

the major decided tool for improvement in BoP position.  

Govt. of Pakistan along with International Financial Institutions, i.e. IMF and World 

Bank, documented a comprehensive reform agenda for financial sector which was 

                                                           
15

 A dual exchange rate system was adopted on July 22, 1998 which was later replaced by market based 

exchange rate system (within narrow band) and on July 21, 2000 a pure market based exchange rate system 

was adopted. 
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acknowledged in 1989 under Financial Sector Adjustment Loan. It was a detailed 

agreement for the structural building and execution of a market-based monetary policy. 

As a part of structural changes, market based monetary and credit management system 

were brought forward in the beginning of this era. Most important reforms at this level 

consisted of the auction of public debt (sale of treasury bills), end of credit ceiling 

regime
16

 (CCR) and credit deposit ratio
17

 (CDR). These remedies carved the path for 

management of monetary and credit expansion by acting upon market oriented measures 

like open market operations (OMO
18

), in addition with occasional changes in discount 

rate and Cash Reserve Ratios. Such measures led to establishment of Karachi Inter Bank 

Offered Rate (KIBOR) rate in the country later on. New private commercial banks were 

allowed
19

 to function, along with the privatization
20

 of five nationalized banks. One of the 

remarkable steps in this direction was the autonomy of State bank of Pakistan in 1997 

which proved a cornerstone in the future. It can be argued that after 1988, Pakistan 

economy was majorly transformed (Financial Sector Assessment: 1990-2000, SBP, 

2002). Average inflation was 9.4% across this period and continuous tight monetary 

policy resulted in 4.14% inflation in 1999.  

 

Table 2.2 C:  Descriptive Statistics from 1991-1999 

 
Inflation Growth in M2 Commodity Inflation TB rates 

 Mean 9.73% 0.26% 10.26% 12.85% 

 Median 10.26% 0.27% 9.71% 12.60% 

 Maximum 15.78% 0.70% 20.71% 16.80% 

 Minimum 3.03% -0.09% 0.20% 9.60% 

 Std. Dev. 3.15% 0.23% 4.31% 1.86% 

 

                                                           
16

 Abolished on Aug 01, 1992. 

17
 Abolished on Sep 30, 1995. 

18
 In Jan 1995. 

19
 In Aug 1991, permission was granted 10 private domestic banks and licenses were granted to 3 foreign 

banks to operate in Pakistan. Similarly, eight more domestic banks and three foreign banks were 

incorporated in later years. 

20
 26% percent and 49% holding of MCB Bank (then Muslim Commercial Bank) were disinvested to 

private sector in April 1991 and Jan 1993 respectively. 
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To show the evidences in this regard, quarterly data for inflation and Treasury bill rate 

has been presented in Table 2.2C. If we look at Inflation and Interest rates (i.e. TB rates), 

in entire period, interest rates are higher than inflation rates. Even if we look at their 

maximum and minimum values, at neither point inflation rate was higher than interest 

rates. 

Structural changes take time to have an impact and in transition, the short-term costs for 

economy become significant. Same happened in Pakistan where devaluation resulted in 

expensive imports and contributed toward domestic inflation (although reduced later on 

in 1999) and similar results were evidenced from reduction of government subsidies.  

2.4.3 Financial markets  

The span of structural reforms had been extended to financial market as well in this era. 

Opening up equity markets for foreigners, allowing non-residents to repatriate 

investments and profit freely back to their country, introduction of auction process for 

government securities were some of the steps which resulted in expansion of financial 

markets. The impact of the decision taken resulted in increase of market capitalization of 

equity markets from US $ 2.85 billion (i.e. 7.12% of GDP) in financial year 1990 to US $ 

8.03 billion (i.e. 16.51% of GDP) in financial year 1992 which later rose to US $ 12.3 

billion (i.e. 23.7% of GDP) in financial year 1994.  

Another prominent reason for such growth was the privatization of large state-owned 

organization like Pakistan Telecommunication Corporation, Muslim Commercial Bank 

etc. Issuance of US$ 150 Million Euro Dollar bonds and introduction of Term Finance 

Certificate in 1995, establishment of Pakistan Credit Rating Agency (PACRA), reduction 

in National Saving rates were some important steps which created financial breadth
21

 in 

equity market.  

 
                                                           
21 Financial breadth refers to phenomenon of availability of a variety of financial instruments offering 

alternative investing and financing opportunities. Well-functioning financial systems should offer a wide 

range of financial services and products from a diversified set of financial intermediaries and markets. 

(Financial Sector Assessment: A Handbook, P-17, World Bank 2005) 
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Table 2.3:  Selected Indicators for financial market: 1987-1999 

Indicator 

Name 

Market 

capitalization 

(current 

Million US$) 

Market 

capitalization 

(% of GDP) 

Listed 

domestic 

companies, 

total 

Stocks traded, 

total value 

(current 

Million US$) 

Stocks 

traded, total 

value (% of 

GDP) 

Stocks 

traded, 

turnover 

ratio (%) 

1987      -    

     1988     2,460.00         6.39  404   177.00        0.46  

 1989    2,460.00   6.12  440       193.00      0.48        7.85  

1990    2,850.00            7.12  487       231.00         0.58        8.70  

1991  7,330.00    16.13  542     620.00       1.36       12.18  

1992    8,030.00        16.51  628     980.00         2.01         12.76  

1993    11,600.00     22.53  653   1,844.00       3.58        18.79  

1994   12,300.00      23.70  724      3,198.00         6.16      26.76  

1995     9,286.00     15.31  764      3,210.00       5.29      29.74  

1996    10,639.00      16.80  782      6,054.00        9.56     60.77  

1997    10,966.00     17.56  781    11,476.00        18.38        106.23  

1998     5,418.00        8.71  773        9,038.00      14.53       110.33  

1999   6,964.67            11.06  765    21,056.75        33.44       340.10  

Source: World Development Indicators, 2012 

It can be concluded that the era of 1988-1999 has been an era of policy making and 

setting the direction as for as economy is concerned. Under Structural Adjustment 

Program, the focus of government was to move toward liberalized economic policies 

with increased role of private sector and regulated not controlled economy. This era is 

also characterized by volatility
22

 on democratic front which created difficulties, arguably, 

in making major economic decision
23

.  This era is witnesses for unprecedented growth in 

financial markets of Pakistan. For example, the Market capitalization increased three fold 

during this period (see Table 2.3), whereas the total value of stock traded rose from 

0.46% of GDP in 1988 to 33.44% of GDP in 1999. Annual report of State Bank of 

Pakistan was of the opinion that ―although these structural changes may lay the 

foundations for a more sustainable and equitable growth in the future, the short-term 

transitional costs are significant……… The potential beneficiaries of the new system are 

yet to emerge and will take time to establish themselves‖. 

                                                           
22

 Four interim appointed and four elected government were in place during 1988 to 1999. 

23
 The decision about construction of Kalabagh Dam is one of the economic decisions which could not be 

done due to political problem. 
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2.5 Renewed Growth Period: Economy from 1999 to 2007  

2.5.1 Macro Economic Performance 

The era of 1999-2008 is the period of rapid growth. Real GDP manifested an incredible 

growth in this era. Growth in this period was underpinned by cooperative macroeconomic 

policies and mild condition of financial markets. Per capita income increased twofold 

during FYs 2000-2008. In FY 2006 investment accessed an impressive level of 23% of 

GDP. The major source of external flows in Pakistan was the foreign direct investment 

and it became a non debt support to the economy. 

Pakistan’s economic position during 2000-07 was marked by economic growth, declining 

debt servicing requirements, lowering of poverty and improved investment in 

infrastructure (Economic Survey of Pakistan, 2007-08). The analysts claim that 

rationalization of expenditures and rescheduling
24

 of external debt was the two main 

reasons for controlled fiscal deficit. From 2000-2007, fiscal deficits never hiked from 

4.3% (in FY 2007). The total tax collection increased 300% from Rs 346.6 billion in FY 

1999-00 to 1025.0 billion in FY 2007-08. Tax-to-GDP ratio which was 9% in 1999-00 

rose to 10.3% in 2007-08. Debt servicing liabilities
25

 fell from 65% of government 

revenue in 1999-2000 to 28% of revenue in 2007-08.  

Despite reasonable economic success, Burki (2007, p-29) states that ―It was clear that the 

boom of 2003-06 rested on weak foundations. It could not be sustained unless a number 

of structural reforms were undertaken.  ….There was number of weaknesses in the 

system that needed urgent attention of policy makers. The most glaring of these was that 

the boom rested mostly on consumption and not on investment‖. 

                                                           
24

 Interest payments on external debt (% of exports of goods, services and income) decreased from an 

average of 11.42% during 1989-1999 to an average of 5.66% during 1999 -2007. (E.g. in 1997 , Interest 

payments on external debt were 12.20% of total exports whereas in FY 2005, these reduced to 3.67%) 

25
 These were 53.5% of current expenses in 1999-00 and declined to 31.7% of current expenses in 2007-08. 
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2.5.2 Monetary Policy   

The rise of 21
st
 century in Pakistan’s monetary circle testimonied a relaxation or 

expansion of liquidity. Rupee was placed on free float in July 2000 while monetary 

policy mainly conducted through open market operations (OMOs), in this way monetary 

and exchange rate policies were integrated.  

Following an easy solution of passing on the fiscal burden to the monetary policy, 

Pakistan’s monetary policy had always been contractionary like many other developing 

countries. With the new Governor SBP, expansionary monetary policy was there to offer 

that resulted in growth of monetary assets has been more than 15% for three consecutive 

years (FY 2001-04). Discount rates were lowered and lowest 6-Month T-Bills rate is 

recorded at 1.21 % in third quarter of FY 2003. 

Due to the low interest rates policy since 2000, the demand for credit from private sector 

increased very rapidly. Banks started providing soft consumer loan for almost everything. 

This resulted in rise of aggregate demand which ultimately resulted in rise of core 

inflation. Due to low interest rate, real interest rate became negative; people withdraw 

their money from financial institution and started putting money into speculative 

business. Two main sector i.e. stock market and real estate were the target for such 

investors. This gained a quick market response along with capital inflow after terrorist 

attacks in USA, the so-called 9/11 attack, occurrence and developed a pre-tension in the 

market especially in real estate. Policy makers started reversing the policy of loose 

monetary policy in 2005, to curb inflation. The expectations that the inflation will rise 

occurred when the government decided to unfreeze the petroleum prices in the midst of 

2004. SBP raised discount rate by 150 bps to 9% and furthermore to 9.5% in April 2005 

and July 2006 respectively in order to check on inflation. In spite of the increase in the 

rate of inflation high credit growth in private sector rebound more demand. It required 

more measures by SBP, out of which one was executed on August 01, 2007 by an 

unpredicted use of 50bps in discount rate. 
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The consequences of these measures can be viewed through some great changes in 

monetary indications. The domestic
26

 credit provided by banking industry to private 

sector (as percent of GDP) increase from 25.47% in 1999 to 29.55% in 2007. The 

increase in this credit in local currency was Rs 1,443 billion in 1999 to Rs 3,982 billion in 

2007. Decrease in interest rates resulted in reduction of credit to government sector from 

23.65% in 1999 to 16.37% in 2007. However, on a shorter horizon, increase in interest 

rate from year 2003 to 2007 resulted in increase of credit to government from 12.46% to 

16.37% in respective years. Therefore, we can identify that the notion of monetary 

tightening has restrained the growth of credit to private sector at large, resulted in lower 

GDP growth in 2007 onward. 

2.5.3 Financial markets  

The era of 2000-2007 experienced new heights in capital markets. The market 

capitalization of listed companies in Pakistani’s stock exchange in financial year 2007 

rose up to 70.262 billion dollars (i.e. 49% of GDP) from 2.46 billion dollars (i.e. 6.12% 

of GDP) in financial year 1989. Stock traded value rose to 75.40%, 128.65%, and 99.26% 

in financial year 2004, 2005, and 2006 respectively. Same phenomenon was also 

evidenced in stock traded turnover ratio that rose up to an average of 301.85% in 2000-

2008 from 67.83% in 1988-1999. Karachi Stock Exchange (KSE) showed a maximum 

price in the history of Pakistani financial market at 17,378.46 on 29 of April 2008.  In the 

same year, due to increase of 7.4 per cent, KSE was declared as the best performer 

among emerging markets. The major reasons for this rise can be attributed towards 

moderate interest rates and heavy capital inflows into the country. These capital inflows 

were because of strict control over money laundering efforts to facilitate the war on 

terror. The critics of SBP policies attributes this (fake) increase to accommodative 

monetary policy which resulted in negative rate of return inducing speculative activities 

i.e. real estate and stock markets.  

 

                                                           
26

 The total domestic credit provided by banking industry (as percent of GDP) decreased, i.e. an average of 

52.17% in 1988-1999 to 40.84% in 2000-2007. 
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2.6 Stagflation, what went wrong? Pakistan Economy since FY 2008 

2.6.1 Monetary Policy and Macroeconomic Stability 

The economic story of Pakistan since 2008 is undergoing across a stabilization phase
27

 

with real GDP growth rate at 1.60%, 3.60%, 4.14% and 2.36% in year 2008, 2009, 2010, 

and 2011 respectively. Increase in inflation is witnessed irrespective of SBP measures to 

contain it. Decline in manufacturing sector, from end of 2007, increasing 

macroeconomics instabilities, and accumulative budget deficits developed serious 

hardships for the economy. Two-way sword hit the economic manager when annual 

growth in tax collections as anticipated, remained weak while the budget deficit in 2008 

was very high opposite to expectations, as shown in figure 2.3. Sharp increase in oil 

prices exerted extra pressure on Pakistan economy. Government tried to provide some 

sort of subsidy, not supported by the account of government, which later become the 

Circular Debt Issue/phenomenon still hunting the civil government like a bad dream. In 

the presence of non-diversified
28

 exports and import requirement of oil creates pressure 

on BoP problem. Due to structural problem in tax collection, Tax to GDP ratio is about 

10%, which is of lowest in the world. In contrast to this, subsidies and debt retirement 

payments are almost 50%, and defense expenditures takes up another 25% of the 

revenues. As a result, economic manager are left with in a huge budget deficits
29

 that is 

                                                           
27

 Unprecedented calamity of floods in 2010 and 2011, rise of oil prices, serious security situation due to 

war on terror, circular debt problem created a series of threat to internal and external economy which 

resulted in such low GDP growth rate. The large scale manufacturing sector is main victim of electricity 

shortages/circular debt problem. 

28
 Cotton and textiles account for more than half of exports. 

29 Fiscal Decentralization is a new phenomenon, as a result of 7th NFC Award agreed in 2009, resulted in 

increase of provinces share from 47% of federal revenue in 2008/09 to 56% of federal revenue in 2010/11, 

and to 57.5% of federal revenue thereafter. At one point fiscal decentralization is expected to improve 

overall economic situation in terms of the quality of provided services whereas macroeconomic instability 

is also one of the expected outcome because of the various reasons. First, extensive decentralization limits 

the ability of the center to conduct countercyclical stabilization policies. Second, the large dependence of 

the provinces on shared revenues and transfers from federal government can create incentive problems. 

Third, unsynchronized and unbalanced devolution of funds and spending responsibilities to the provinces 

could exacerbate the fiscal strains. Fourth, rapid augmentation of resources allocated to the provinces could 



Chapter 2:  Economy and Monetary Policy: Pakistan’s Experience 

 

Page 30 

difficult to finance. Resulting inflationary pressures lead to complex monetary 

management dilemma that further exaggerated the current account deficits. 

 Fig 2.3: Current Account Balance as percent of GDP: 1990-2009 

 

The blend of decrease in external receipts with increase in fiscal deficits with poor 

economic management resulted in enormous rise in government borrowings
30

 up to a 

record level of Rs 359.3 billion during initial nine months of the financial year 2008, in 

comparison to Rs 25.6 billion in the same period of the preceding fiscal year. This huge 

government borrowing
31

 not only resulted in, later on, inflation (GDP Deflator) rate of 

16.24% and 20.01% in financial year 2008 and 2009 respectively but also resulted in 

sustained growth in money supply at 19.49% in 2008. This high inflation set off 

contractionary monetary policy response from monetary authorities.  

                                                                                                                                                                             
stretch their ability to spend these effectively. Fifth, fast and poorly designed decentralization could result 

in increased—perceived or actual—regional inequality. See Ter Minassian, T., (ed), 1997: Fiscal 

Federalism in Theory and Practice, (Washington: International Monetary Fund), Fedelino, A. and T. Ter-

Minassian, 2010, Making Fiscal Decentralization Work, IMF Occasional Paper No. 271. 
30

 One reason for such huge borrowing was increase in oil prices in international market and Government 

decided not to increase, but subsidize, the domestic oil prices. 

31 Public debt figures provide a dangerous situation of Pakistan economy which stood at 58.2% of GDP 

(Pak Rs. 12,024 billions) by end of March 2012 in comparison with 55.5% of GDP during the same period 

last year. Due to this huge debt figure, budgeted amount for servicing of debt was Rs. 1,034.2 billion for 

FY 2011-12. 
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This phenomenon can be seen in the graphs for inflation rates versus TB rates. Figure 2.4 

is showing inflation-TB rates for the period from 1991 to 2000. It can be clearly seen that 

over all interest rate outweighs inflation rates, while reverse is true for subsample ranging 

from 2000 to 2010, in figure 2.5.  
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Figure 2.4:  Graph depicting inflation rates and TB rates, 1991-99                  Figure 2.5:  Graph depicting inflation rates and TB rates, 2000-10  
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Figure 2.6:  Graph depicting Output Gap, 1991-99                             Figure 2.7:  Graph depicting Output Gap, 2000-10  

 

Figure 2.6 and Figure 2.7 are depicting Output gap for similar period. Figure 2.6 is 

showing Output Gap for the period from 1991 to 2000 and Figure 2.7 is showing same 

for 2000 to 2010. As Output Gap is the difference between potential output and actual 
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output, we can clearly see lot of volatility in output, in both time periods. If seen jointly, 

one can visualize that, generally, output gap seems to be at above zero that is, positive 

output gap.  

 

Economic situation before financial year 2008 can be viewed from the comments 

reported in Memorandum of Economic and Financial Policies (MEFP) which states that 

"Pakistan's economy witnessed a major economic transformation in the last decade. The 

country's real GDP increased from $60 billion to $170 billion, with per capita income 

rising from under $500 to over $1000 during 2000-07. ……the volume of international 

trade increased from $20 billion to nearly $60 billion. The improved macroeconomic 

performance enabled Pakistan to re-enter the international capital markets in the mid-

2000s. Large capital inflows financed the current account deficit and contributed to an 

increase in gross official reserves to $14.3 billion at end-June 2007. Buoyant output 

growth, low inflation, and the government's social policies contributed to a reduction in 

poverty and improvement in many social indicators". (Comment in  MEFP for 2008/09-2009/10, while 

signing agreement with the IMF on November 20, 2008, Para 1) 

Various analysts are of the view that above mentioned boom was not sustainable as based 

on weak foundations without structural reforms. They are also of the view that above 

mentioned growth was not based on investment but on mostly on consumption (See 

Burki 2007, p-29). Therefore, it is argued that seeds of economic instability, evidenced 

after 2008, were actually ploughed in earlier boom period. 

Interestingly, economic history of USA also explains the similar phenomenon in past 

century. From the late 1960s through the early 1980s, the United States economy 

experienced of volatile inflation and growth rate in the decades of 60s and 70s. But the 

macroeconomic conditions became relatively stable in early 1980s. Clarida et al. (2000) 

argue that the stability in macroeconomic condition was due32 to the way monetary policy 

was conducted before 1980s and after 1980s. They argued that the difference in was one 

                                                           
32

 At least partially. 

http://www.imf.org/External/NP/LOI/2008/pak/112008.pdf
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important source of the shift in macroeconomic behavior. Their argument was based on 

the how monetary policy differed between these two time periods. Another important 

contribution of their research was the estimation of a general rule that identifies the need 

for adjustment in central bank discount rate to the gaps between output and inflation 

(expected) with their respective target levels. Goodfriend (2007) argue that monetary 

policy was not so well managed in the era prior to 1980s and the appointment of Paul 

Volcker at Federal Reserve in 1979 created a difference
33

.  

 

Combining the argument that ―seeds of economic instability, evidenced after 2008, were 

actually ploughed in earlier boom period‖ and historical evidence from United States, this 

study intends to investigate the impact of monetary policy on macroeconomic stability in 

Pakistan’s recent history i.e. from 1990 to 2008. The detail methodology will be 

discussed later. 

 

2.6.2 Monetary Policy and Financial Stability 

The role of capital market in national economy is significant. The contribution of 

dynamic, developed and vibrant capital market can be immense for economic growth as 

mobilization of funds, activation of idle monetary resources into investments and capital 

formation are the functions of capital markets. In comparison of performance of stock 

markets during 2003-2006, the performance has not been up to expectations. This low 

performance of stock markets can be attributed to rising discount rates by SBP, deficit 

financing, deteriorating law and order situation, natural calamities like floods, reduction 

in aid from international donors, and exchange rate depreciation. One very important 

reason is, of course, lack of confidence in institution as after serious clash in 2003 and 

2005 no action has been taken against culprit. Still, the Karachi Stock exchange index 

KSE-100 index resumed its momentum during Jan – Mar 2012 after SBP decision of 

lowering discount rates.  
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 For more detail, see Goodfriend (2007). 
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Various channels have been suggested between monetary policy and financial markets in 

economic theory. Asset prices may influence consumption level and investments through 

wealth channel and through Tobin-Q effect respectively. Moreover, asset prices increase 

a firm’s ability to finance its operations through the so-called credit channel. These 

obvious interaction channels provide incentives for monetary policy maker to monitor 

financial markets. 

What should the monetary policy maker do after monitoring is the question. Some argue 

that in response to assets price bubbles, no steps should be taken proactively and after 

bubble burst, mop-up policy would be reasonable. Whereas other group argues in favor 

of a Proactive strategy suggesting such bubbles should be burst preemptively. Second 

objective of this study is to investigate the role of monetary policy in ensuring financial 

stability. 

The economic history of Pakistan has been discussed in reasonable detail. Here, it also 

seems appropriate to discuss about future outlook of Pakistan’s economy as well. So the 

discussion about current situation and research areas ends here. In the next section, the 

future economic outlook of Pakistan is discussed. 

 

2.7 Pakistan Outlook: Beyond 2012 

IMF country report
34

 (2012) state that ―on current policies, Pakistan’s near- and medium-

term prospects are not good‖. Growth would remain too low to absorb the large number 

of new entrants into the labor force, inflation would remain high, and the external 

position would weaken significantly. Moreover, there are considerable downside risks to 

this somber baseline, in the context of an increasingly fragile global environment and 

concerns about policy weakening ahead of senate elections in 2012 and parliamentary 

                                                           
34

 It is pertinent to mention that before issuing country report, it is endorsed by the country’s economic 

manager (Finance Minister) agreeing with the facts and findings mentioned in the report. Therefore, IMF 

country report can be considered country’s National report.   
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elections in 2013. The current mix of large fiscal deficits and accommodative monetary 

policy is increasingly unsustainable.‖ 

 

Table 2.4  Pakistan: Baseline and Reform Scenarios, 2010/11-2015/16 

   

  Projections     

  2010/11   2011/12 2012/13 2013/14 2014/15 2015/16 

        
Baseline Scenario 

Real GDP at factor cost (percentage change) 2.4 

 

3.4 3.5 3.5 3.5 3.5 

Consumer prices (period average) 13.7 

 

12.0 12.5 13.0 13.5 14.0 

Budget balance excl. grants (in percent of GDP) -6.6 

 

-6.9 -6.3 -6.1 -5.9 -5.8 

Total Public Debt (in percent of GDP)* 60.1 

 

61.7 60.2 58.3 56.2 54.6 

Current account (in percent of GDP) 0.2 

 

-2.0 -2.0 -3.0 -3.3 -3.7 

Gross Reserves (in months of next year's imports) 3.8 

 

2.9 2.3 1.6 1.6 1.7 

Unemployment (percent) 6.0   7.7 9.2 10.7 12.0 13.1 

        Reform Scenario 

Real GDP at factor cost (percentage change) 2.4 

 

3.8 4.5 5.0 5.5 5.5 

Consumer prices (period average) 13.7 

 

12.0 11.0 10.0 9.0 8.0 

Budget balance excl. grants (in percent of GDP) -6.6 

 

-5.7 -4.4 -3.6 -3.3 -3.0 

Total Public Debt (in percent of GDP)* 60.1 

 

60.0 56.6 52.8 49.1 46.2 

Current account (in percent of GDP) 0.2 

 

-2.1 -1.7 -2.5 -2.6 -2.8 

Gross Reserves (in months of next year's imports) 3.8 

 

3.0 3.0 3.0 3.0 3.0 

Unemployment (percent) 6.0   7.5 8.6 9.3 9.8 10.1 

* Public Debt includes all obligations to IMF also 

       Source: Pakistan IMF Country Report No. 12/35, Feb 2012, (Page-16) 

 

As shown in above table 2.4, the projected real GDP growth is at 3.4 percent whereas 

average inflation is expected to be not less than double digits. Possible reasons 

responsible for inflation persistence include supply shocks, exchange rate pass–through 

and existing accommodative monetary policy. Similarly, the deficit in current account 

balance is also expected to persist mainly because of lower exports, high imports, lower 

cotton/textile prices etc. Base line scenarios about reserves are expected to decline from 

three months of imports (FY 2010-11) to slightly less than two months of imports in FY 

2014-15. 
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IMF (2012) argues that budget deficit
35

 target of 4.7 percent of GDP, for 2011-12, is 

based on optimism of increase in tax-GDP ratio, fiscal discipline, and reduction in non 

productive government expenditure. Financial contagion phenomenon exist in this part of 

the world as well (Saeed, Riaz and Ayub, Forthcoming), therefore the contagious effect 

of European debt crisis can badly affect Pakistan exports and migrants remittances. Also 

being major part of exports, the textile sector, a significant fall in cotton prices could 

result in adverse trade deficit and lead to external pressures. 

 

Major policy recommendations provided in IMF Country Report (2012) about Pakistan 

include ―Urgent policy action on three fronts, to contain vulnerabilities, and to place 

Pakistan on a higher, inclusive growth trajectory: (i) strengthen public finances through 

revenue mobilization, cuts in wasteful and low-priority expenditure, and a strengthened 

fiscal decentralization framework; (ii) reform the energy sector to reduce power shortages 

and the large untargeted electricity subsidies, and more generally reduce the 

government’s footprint in the economy; and (iii) implement financial policies to reduce 

inflation, protect the external position, and safeguard the stability of the financial sector‖. 

IMF Country Report No. 12/35 (2012). 

 

2.8 Summary 

Since the so-called era of structural adjustment, the economy of Pakistan is experiencing 

new economic policies and facing its consequences. One such phenomenon which this 

country has experienced in last decades is of accommodative monetary policy. State 

Bank of Pakistan took a conscious decision to lower down discount rate to spur growth 

while considering no attention towards price stability. This policy, at one end, resulted in 

impressive economic growth but at other end real rate of interest turned negative. The 

negative real rate of return induced economic agents towards speculative activities. Later 

on, when SBP increased discount rate, even considerably, the self fulfilling inflation 

pressure was so severe till that time that even increase discount was not able to turn 
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 The deficit target of 4.7% is provided by the government authorities as an optimist view. IMF considers 

it at 6.9% as baseline scenario and at 5.7% at reforms scenario. (See IMF Country Report 12/35 (2012), 

Table 3b, P-37)  
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negative real return into positive real return. This situation resulted in a policy trap that if 

SBP lower discount rate to spur growth, the inflationary pressure would be more severe. 

If SBP doesn’t lower the discount rate, economic growth will continue to get hurt. The 

first research question is motivated from this recent phenomenon. This study investigates 

the impact of monetary policy stance on macroeconomic stability to see whether such 

accommodative monetary policy have the capacity to endanger the whole economic 

stability or not. 

Era of structural adjustment also led the Pakistan economy towards a vibrant financial 

market. It is observed that during last decade low and moderate interest rates resulted in 

boom at stock exchange and experienced two serious stock market crashes in 2003 and 

2005. These stock market crashes resulted not only in evasion of investors’ money but 

also confidence of investors towards financial system of the country. This recent financial 

experience motivated author to investigate the relationship between monetary policy and 

financial markets stability. Author believe that it is need of the time that interaction 

between monetary policy and stock exchanges be analyzed and understood in a 

framework in the presence of other macroeconomic variables. The opening up of 

economy since 1990s also led towards amendment of inflation dynamics. It is argued that 

now openness is an important component of inflation determination. Choudhary and 

Choudhary (2006) argue that inflation is more an importing phenomenon rather than a 

monetary phenomenon in Pakistan. It is argued that due to openness of economies, i.e. 

Globalization, have compromised the power of monetary policy to influence domestic 

variables. Therefore, more and clear realization of inflation dynamics w.r.t. globalization 

will help policy maker in devising such policies which will not use increase of discount 

rate as sole policy instrument for price stability. This study intends to answer this 

question by introducing the world prices in our research framework while examining the 

relationship between monetary policy and financial markets. 
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The main objective of this chapter is to elaborate the economy of Pakistan in the 

perspective of these questions. It is specious to utilize this information in the scenario of 

broad aim of this study. All these evidences from economic history laid down the basis of 

an analysis on the observed data. We believe that information in this chapter will assist us 

in bringing this information in a nut shell where we would be able to comment that 

whether the policies applied by SBP were optimal, or there are some more alternatives, 

that could have better effects. 
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The question how monetary policy affects economic stability has been of interest to 

economist. The intense research in this area has reaped certain benefits as well. 

Goodfriend (2007) argues that there is an overall consensus on monetary policy. It is also 

argued that in United Sates, the better monetary management brought the inflation rate 

down to 4 percent by 1984, and further decline by 2 percent in early 2000. Rogoff (2003) 

reports that this phenomenon was accompanied around the world and an overall decrease 

in average inflation came down from 14 percent in the early 1980s to 4 percent in the 

early 2000s. Similarly, decline in volatility of annual output growth for OECD countries 

has also been witnessed (Rogoff, 2004). Various economists give credit of such decline 

to better monetary policy design (e.g. Stock and Watson, 2003; Martin and Rowthorn, 

2005).  

Apart from the discussed success of monetary policy, lots of questions still have to be 

asked, e.g. How monetary policy is linked to macroeconomic stability especially with 

reference to emerging economies?. Along with macroeconomic stability, monetary policy 

also has to take care of financial stability. It is also argued that although financial stability 

is not an explicit objective but has become a key factor in driving monetary policy 

management in developed countries [See e.g. Gregorio (2010) and Plosser (2007)]. This 

study will examine such questions about monetary policy and the impact of monetary 

policy, on both, macroeconomic and financial stability. 

This chapter is organized as follows. Next section provides an introduction about 

monetary transmission mechanism and discusses various channels through which 

monetary policy can affect real and financial economy. Section 3.2 presents a detailed 

discussion about monetary policy rules and concludes on first research question. Then 

next section 3.3 presents the possible relationship between about monetary policy and 

financial stability (i.e. financial market stability) along with various views of how to 

ensure such stability. Section 3.4 extends the discussion about macroeconomic stability in 
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a small open economy perspective. Last section concludes the discussion and lays out the 

final research questions. 

3.1. Monetary Transmission Mechanism: An Introduction 

The process through which monetary policy instruments affect target variable is called 

monetary transmission mechanism. It is very interesting topic of macroeconomics 

because there are more than one channel through which this process operates. Mostly 

used monetary policy instrument is short term nominal interest rate and most general 

target variable is inflation (Loayza and Hebbel, 2002). 

The primary channel considered in most macroeconomic models (see Woodford, 1996; 

Clarida et al., 1999) is the interest rate channel. In this formulation, increase in short term 

nominal interest rates increases real interest rate, and hence the cost of doing business 

increase. This leads to decrease in investment and consumption spending. Empirical 

investigation of this monetary transmission mechanism revealed that impact of interest 

rate change (i.e. policy induced) is far larger than predicted by conventional theoretical 

model (Bernanke and Gertler, 1995). This finding led researcher to investigate other 

channels for monetary transmission.  

In the context of open economy model, another important channel through which 

monetary policy operates is Exchange rate channel. An increase in short term nominal 

interest rates would result in stronger currency (via uncovered interest parity) thus 

leading to decline in net exports and decrease in aggregate demand. 

People keep their wealth in form of long lived assets e.g. stocks, bonds and real estate 

that are also the sources of current consumption, as proposed by life cycle consumption 

model, Ando and Modigliani (1963). An increase in short term nominal interest rates 

would result in decrease in the value of these long lived assets and resources available 

with people. This would lead to reduction in consumption and aggregate demand. This 

channel is generally known as Wealth channel. Similar channel is discussed as Asset 

Price channel explained by Tobin's q-theory of investment (Tobin, 1969). An increase in 

the short-term nominal interest rate makes debt instruments more attractive than equities 
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in the eyes of investors, resulting in fall of equity prices. Each firm must issue more new 

shares of stock in order to finance any new investment project so investment becomes 

more costly for the firm. It means that marginally profitable projects, after increase in 

interest rates, can go unfunded and thus decline in output and employment is expected. 

Bernanke and Gertler (1995) explained another channels using asset prices called the 

broad credit (balance sheet) channel. Viewing assets as collateral, they argue that in 

presence of financial market imperfections, an increase in interest rates will reduce the 

collateral value of assets (deterioration of balance sheet) and result in increased problem 

of adverse selection and moral hazard in credit markets. As a result, lenders will demand 

extra premium for finance resulting in reduced investment and consumption spending. 

This is called “financial accelerator” effect (see Bernanke, Gertler and Gilchrist, 1999). 

Firms‟ balance sheets can also be affected by monetary policy through net cash flow. The 

increase in interest rates cause interest expense to rise and cash flow falls. Less cash 

flows means less internal funds available and need for external fund rises for investing 

opportunities. As external funds are already subject to moral hazard problem so 

additional premium on financing increases cost of doing business and thus reducing 

spending and output. Various versions of balance sheet channel have been incorporated 

in macro model to analyze monetary policy now days (see Curdia and Woodford, 2009; 

Carlstrom, Fuerst and Paustian, 2009). 

The role of banks is very pivotal in financial system because a large number of borrowers 

have only access to banks for arranging finances. Under the assumption of “no perfect 

substitutability of retail bank deposits with other sources of funds”, whereby the banks 

heavily depend on deposits, contractionary monetary policy results in fewer deposits. 

Thus less credit is available to firm, resulting in lesser investment and consumption. This 

channel is narrow credit (bank lending) channel and can be related to Roosa (1951), 

Blinder and Stiglitz's (1983) loan-able funds theory and Bernanke and Blinder (1988). 

It is also argued that assets prices, not only indirectly through interest rate, but also 

directly, play a role in monetary transmission (Meltzer, 1995). As various assets 

constitute portfolio as imperfect substitute so change in their price will lead to 
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rebalancing of portfolio, affecting relative asset prices and thus consumption and 

aggregate demand. This channel is generally described as Monetarist channel; because it 

questions that the whole response of monetary policy actions cannot be completely 

depicted movements in only nominal interest rate. They argue that monetary policy 

decision effect assets prices simultaneously and thus are fully capable of generating 

various impacts like wealth effects that will ultimately effect consumption and 

investment.  

 
Figure 3.1: Schematic Monetary Transmission Mechanism 

Source: Kenneth N. Kuttner and Patricia C. Mosser, FRBNY Economic Policy Review/May 2002 

 

The evolution of new Keynesian economics has resulted in identification of new channels 

known as Expectation channel. This literature argues the ultimate responsibility of 

monetary authority is to manage the expectations of private agents in the economy 

(Woodford, 2003).  
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Issing
1
 et al. (2006, P.24) argue that modern monetary economics has realized the 

importance of inflationary expectations. He argues that “the central bank often wonders 

about the reaction of economic agents and financial markets to its own policy decisions 

and announcements. Conversely, economic agents may be unsure about the precise 

motivations and actions of central banks and other economic agents”. Therefore now 

making an effort to align those with the objectives of the Central Bank, through 

communication and transparent operations, is by consequence as important as the actual 

interest rate decision itself. 

It is also important to understand that all of these channels do not operate in isolation as 

mutually exclusive channels. The more responsiveness of any particular channel will 

ultimately depend on stylize facts and characteristics of that particular economy.  

This introductory section is focused to create a general understanding that how monetary 

policy impacts the real variables, e.g. output growth, inflation etc, in the economy. The 

introduction ends here and now in the next section the discussion will be focused on 

monetary policy and how it impacts macroeconomic stability with specific reference to 

monetary policy rules.  

3.2  Monetary Policy Rules and Macroeconomic Stability 

The importance of monetary policy for macroeconomic stabilization is now widely 

acknowledged in the economic literature (Woodford, 2003, Clarida et al., 1999). In 

particular the role of monetary policy in containing inflationary pressure has been much 

of interest to the economist (Söderlind, 2001; Clarida et al., 2000; Leeper, 1991; Weiss, 

1980). Developed world has been experiencing relatively low inflation rates coupled with 

less volatility in growth rates since the 1980s, i.e. so called the era of great moderation. 

Various economist attribute this decline in inflation and output volatility to better 

monetary policy management, at least partly (Stock and Watson, 2003; Martin and 

Rowthorn, 2005).  

                                                           
1 “Imperfect knowledge and Monetary policy”, by Otmar Issing, Vítor Gaspar, Oreste Tristani and David Vestin 



Chapter 3:  Literature Review 

 

Page 46 

One important issue about monetary policy is that whether monetary policy should be 

conducted in period-by-period fashion in sequence of unrelated decisions (the so-called 

discretionary policy) or it should be conducted in a rule based manner as a ongoing 

policy process (the so-called monetary policy Rule). Prior to time inconsistency
2
 analysis 

proposed by Kydland and Prescott (1977), monetary policy debate focused whether the 

central bank should follow simple rules or it should be allowed to use discretion. A 

seemingly logical answer to such question favored discretion on because if there was 

such a thing as an optimal monetary policy rule, central bank could follow it under 

discretion. Kydland and Prescott (1977, P.473) argue that “a discretionary policy for 

which policymakers select the best action, given the current situation, will not typically 

result in the social objective function being maximized. Rather, by relying on some 

policy rules, economic performance can be improved”. Barro and Gordon (1983a, 1983b) 

also show that under discretion, actually, one might do worse.  

Monetary policy rule
3
 is not an entirely new topic and its traces are present in the history 

of macroeconomic literature (see Simon (1936), Friedman (1960) and Fisher (1920). 

Some recent notable contributions to this literature are Taylor (1993) and Bernanke and 

Mishkin (1997). However, in recent past, monetary policy rules have been topic of much 

discussion. Monetary Policy rules are expected to have certain characteristics such as 

being (i) clear and simple enough to discern (ii) dependent on timely measurable 

variables (iii) econometrically estimate able and (iv) able to explain the past history of the 

monetary policy instrument (see Lewis and Mizen, 2000). 

Recent literature of past three decade shows us two types of monetary policy rules. First 

type of monetary policy rule considers monetary base (money supply) as policy 

instruments, according to which growth rate of money supply should be the sum of 

targeted inflation rate and the desired growth rate of output (see McCallum, 1988). The 

                                                           
2
 Time inconsistency, denotes a situation where a decision maker‟s preferences change over time. So what 

is preferred at one point in time is inconsistent with what is preferred at another point in time. 

3
 A brief discussion about monetary rules can be found in Taylor (1999), McCallum and Nelson (2000), 

Adema and Sterken (2003), and Svensson (2004). 
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second type of rules takes short term interest rate as policy instruments. The famous 

Taylor rule (1993) is an example of this latter type of policy instruments. 

Monetary policy rule can be defined in various ways. Taylor (1999) states: 

“……a monetary policy rule is defined as a description - expressed 

algebraically, numerically, graphically - of how the instruments of policy, 

such as the monetary base or the federal funds rate, change in response to 

economic variables. Thus a constant growth rate rule for the monetary base is 

an example of a policy rule, as is a contingency plan for the monetary base. A 

description of how the federal funds rate is adjusted in response to inflation 

or real GDP is another example of a policy rule. A policy rule can be 

normative or descriptive.” (Taylor, 1999, p.319). 

 

According to Taylor‟s (1993) definition even a gold standard arrangement (in absence of 

central bank) and the conclusion of arrangements by various institutions can be regarded 

as a monetary policy rule.  

One important point to note here that critics of monetary rule argue that adoption of 

monetary rule will make central banking a mechanical and clerical job. However the 

literature tells us that those economists who favored policy rules were conceptually very 

clear about it. For example, (Poole, 1971)  made it very clear, while writing Federal 

Reserve staff paper titled "Rules-of-Thumb for Guiding Monetary Policy", that the rule is 

not "to be followed to the last decimal place or as one that is good for all time [but] . . . as 

a guide--or as a benchmark--against which current policy may be judged" (p. 152), so 

monetary policy rule is to be used as guideline rather than as a recipe. 

Svensson (1999) described monetary policy rule as “a prescribed guide for monetary 

policy conduct”. He goes further classifying two types of monetary policy rules i.e. 

instrument rules and target(ing) rules. He states that “An instrument rule expresses the 

instruments as a prescribed function of predetermined or forward-looking variables, or 

both. If the instruments are a prescribed function of predetermined variables only, that is, 

a prescribed reaction function, the rule is an explicit instrument rule. If the instruments 
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are a prescribed function of forward-looking variables, that is, a prescribed implicit 

reaction function, the rule is an implicit instrument rule.” 

Svensson (1999) defines targeting rule as “at the most general level, the assignment of a 

particular loss function to be minimized. More precisely, a target(ing) rule specifies a 

(vector of) target variable(s) Yt, a (vector of) target level(s) Y*, and a corresponding loss 

function...that is to be minimized”. 

An instrument rule can be represented as a function of few variables (backward looking, 

forward looking or contemporaneous). Taylor rule (1993) is a typical example for 

instrument rule whereas Inflation Targeting is a classical example of targeting rule. 

Although Inflation targeting is very much in use in different developed economies but as 

the required characteristic of monetary policy rule as easy and simple, Taylor (1993) rule 

is almost part of every macroeconomic model being used in academia and in policy 

making. It describes the short-term interest rate as a function of current inflation and the 

output gap.  

* *0.5( ) 0.5t t t ti r y              OR 

* *0.5 1.5 0.5t t ti r y      

Where *r and * represent target interest and inflation rates ti  interest rate, t  inflation 

rates and ty  current output gap.  

This simple policy reaction function is motivated by “the stated dual objective of many 

central banks to achieve a sustainable growth in real activity while avoiding inflation" 

[Bryant, Hooper, and Mann (1993)]. Other researchers have also contributed in this 

specific area of monetary economics [e.g. Ball (1999), Clarida et al. (1999), McCallum 

(1999), and Woodford (2000)]. After Taylor‟s work (1993), various economists present 

variant for such monetary policy rule [e.g. Kozicki (1999), Sack and Wieland (2000), and 

Svensson (2004)].  

Baseline Taylor (1993) model implies instantaneous adjustment which is not plausible 

assumption empirically. The literature provides various justifications in favor of partial 
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adjustment
4
 known as interest rate smoothing. For example, Woodford (2001, p.15) 

argues that it will be efficient to use inertial effect while working with forward looking 

model. He states that “When the effects of policy depend crucially upon private sector 

expectations about future policy as well, it is generally optimal for policy to be history-

dependent, so that the anticipation of later policy responses can help to achieve the 

desired effect upon private sector behavior”. Sack (1998) argues that uncertainty about 

monetary policy effects on economy encourages policy makers for interest rate 

smoothing. In other words, it helps to capture the effects of parameter uncertainty in the 

model. Goodfriend (1991) describes the fear of disruption in financial markets as one of 

the reason for interest rate smoothing. Mishkin (1999) views interest rate smoothing as a 

tool for monetary policy credibility. One interesting reason for including interest rate 

smoothing as a residual that is capturing all what is not specified in the model 

(Castelnuovo, 2002). For more details, see Sack and Wieland (2000). 

Recent literature about monetary policy rules is very vast. One of the important questions 

is how much policy makers are certain about the economic structure, because for optimal 

conduct of monetary policy, the fundamental question relates to uncertainty (Friedman, 

1968). Three major areas need to be analyzed when discussing the uncertainty, i.e. how 

well current state of economy is understood, what are the major channels of monetary 

transmission mechanism in economy‟s structure, and how private agents form their 

expectations in the economy. The more these questions are researched and analyzed, the 

less uncertainty will exist about monetary policy impact and vice versa. Other question 

about monetary policy rule includes how open an economy is and how much financial 

economy is integrated into real economy. On the basis of these questions, we can briefly 

classify literature about monetary policy rules into four broad areas. 

 Monetary policy rules under certainty 

 Monetary policy rules under uncertainty 

 Monetary policy rules in open economy 

 Monetary policy rules with financial markets 

                                                           
4 Although the possible reasons for occurrence of partial adjustment is out of the scope of the paper but 

various justifications can be found in the literature, for detail please see Sack and Wieland (2000). 
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3.2.1 Monetary policy rules under certainty – The Interest rate rule 

Monetary policy rule based on interest rate has already been discussed in length. Clarida 

et al. (2000) estimate a monetary policy rule, using generalized method of moments 

(GMM), augmented with rational expectations and interest rate smoothing. Using the 

estimate from monetary policy rule and simulating a small macro model, they conclude 

that accommodative monetary policy can lead to self-fulfilling inflation expectation. 

They showed, through simulating a small macroeconomic model, that such inflationary 

expectation led to inflationary explosion in the economy. Orphanides (2004), also, 

estimated similar forward looking (rational expectation) monetary policy rule using real 

time information. The importance of monetary policy rule is argued by many for example 

monetary policy rule i.e. Taylor rule “capture some important elements of monetary 

policy” history in United States (Judd and Rudebusch, 1998, p-12). 

3.2.2 Monetary policy rules under certainty – The Money Supply rule 

Monetary policy rule based on money supply is attributed to Friedman (1968). Due to 

complicated structure of economy, it is inherently difficult for policy makers and 

academia to estimate the impact of decision of central bank on economic activity. It is 

also important to note that the impact of decision of central bank (i.e. in terms of increase 

/ decrease in interest rate etc) does not generally happen in contemporaneous fashion but 

with lags. Keeping in view these unavoidable issues, Friedman (1968) advocated the use 

of some simple prescriptions for monetary policy--such as the k percent money growth 

rule. Adoption of such simple rule would help in avoiding the pitfalls of attempting to 

fine tune of the economy. 

3.2.3 Monetary Policy Rules under Uncertainty  

It was recognized since Friedman (1968) that uncertainty is the fundamental question that 

needs to be faced by policy makers for improving the conduct of monetary policy. Even, 

Friedman k percent money growth rule was suggested in order to tackle the pervasive 

unavoidable economic uncertainty (Friedman, 1968). While discussing uncertainty, three 
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areas have been focused, i.e. economy‟s current state, major channels of monetary 

transmission mechanism in economy‟s structure, and how private agents form their 

expectations in the economy. 

Recently increased importance of monetary policy has resulted in great numbers of 

research papers which has also incorporated uncertainties. Some of them have been 

discussed in this section. It is important to mention that these papers explore, usually 

theoretically, how a certain kind of uncertainty affects the decisions of the central bank 

and regulatory agencies.  

The realized importance of rational expectations has further created uncertainty in 

monetary policy framework. Friedman (1968) and Phelps (1969) were the first who 

suggested the crucial importance of expectation of private sectors preventing 

conventional unemployment and inflation tradeoff in the long run. However they argued, 

in short run, monetary policy exert substantial effects on the real economy. whereas some 

other researchers even denied this by arguing that anticipated monetary policy move has 

no capacity to smooth the business cycle (because of rational expectations) and only an 

unanticipated policy move can impact real economy (Lucas, 1972; Sargent and Wallace, 

1975). 

Current status of the economy can be understood through reliable economic information. 

Orphanides (2004) has shown the importance of real time data for better policy making 

and how measurement errors in economic activity can lead to defective policy making. 

Faust and Wright (2007) also argued along the same line. Beck and Wieland (2006) argue 

that uncertainty about parameter, about estimated model, may affect the economy 

through some misguided policy mistake. Such research emphasizes the importance of 

reliable information about current state of economy and resultantly past decade has 

witnessed an enormous growth in new econometric methods (Svensson and Woodford, 

2003).  

Uncertainty regarding the structure of the economy has also serious implication on policy 

making. Bayesian methodologies are now in great use to handle not only uncertainty 
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about the parameter values of macro model but also uncertainty about which macro 

models has better fit (Brock, Durlauf, and West, 2003).  In an environment of 

uncertainty, Bayesian methods are regarded as a better approach to employ because of 

explicit objective function and the use of prior beliefs as probabilities (Cogley et al., 

2011).  

Hansen and Sargent (2002) analyze economy under uncertainty employing robust control 

methodology, adapted from the engineering literature, which assumes that economic 

agents seek the best rule from the worst-case, i.e. aimed at minimizing the cost of worst-

case scenarios. 

Giannoni (2002) analyze the responsiveness of (monetary policy) central bank in 

presence of parameter uncertainty. He argues that “robust optimal monetary policy rules 

prescribe, in general, a stronger response of the interest rate to fluctuations in inflation 

and the output gap than is the case in the absence of uncertainty”. More discussion is 

found in Söderstrom (1999), Tetlow and von zur Muellen (2001), Bernanke and Boivin 

(2003), and Giannone, Reichlin and Small (2005). 

Researchers have also investigated the role of uncertainty and inflationary expectations in 

designing of optimal monetary policy. For example, considerations of how the public 

learns about the economy and the objectives of the central bank can affect the form of the 

optimal monetary policy (Gaspar, Smets, and Vestin, 2006; Orphanides and Williams, 

2007). This stream of literature is focusing on central bank communications and 

inflationary expectations while considering communication as an important tool for 

optimal monetary policy, in a world of uncertainty, believing it can affect 

macroeconomic outcomes (Bernanke, 2004; and Orphanides and Williams, 2007). 

The importance of advanced econometrics tools like Bayesian econometrics and robust-

control methods cannot be understated while examining the inherent uncertainties in the 

economies. But the policy recommendations from such tools are complex, difficult to 

communicate, and very sensitive to the macro models in use (see Tovar, 2008). Levin et 

al. (2003) proposed that comparison of various alternative monetary policy rules (i.e. 
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Taylor rule) across a range of models and sets of parameter values would provide better 

help in policy making.  They propose that instead of searching optimal policies to a 

specific model, it is better to search for reasonably simple policies workable in a range of 

models. 

3.2.4 Monetary Policy Rules in Open Economies 

In the earlier literature it was argued that equilibrium dynamics in open economy model 

and closed economy models are isomorphic. For example, Clarida, Gali and Gertler 

(2002) argue that the equilibrium dynamics (in output gap-inflation space) of an open 

economy new Keynesian macro model can be considered isomorphic to its closed 

economy counterpart. They suggest that when openness is added to closed economy 

model, only the slope coefficients of the aggregate demand and supply equations are 

modified. However later on, Monacelli (2005) rejected the idea of isomorphism arguing 

that once deviation from the law of one price is introduced, isomorphism fades away. It is 

also important to mention here, that, Instrument rules like Taylor rule and other 

mechanism were largely envisaged in close economy framework.  

Various researchers, later on, analyzed the monetary policy rules in open economies 

framework. Notable papers focusing of policy rules in open economies include Paoli 

(2009), Gali and Monacelli (2005), Monacelli (2005), Ball (1999), Devereux and Engel 

(2002), Leith and Wren-Lewis (2002), Svensson (1997), McCallum and Nelson (2000), 

Batini et al. (2001), Walsh (1999), Benigno and Benigno (2000), and Clarida et al. 

(2002). Ball (1999) argues that, in open economy perspective, the inflation rate in the so-

called Taylor rule is augmented with lagged exchange rate, thus suggesting difference of 

monetary policy rule in case of an open economy.  

Clarida, Gali and Gertler (2002) investigate international monetary policy with and 

without international coordination and suggested that central banks need to consider the 

foreign inflation, along with domestic inflation, in the presence of international 

coordination. 
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Gali and Monacelli (2005) construct a small open economy version, assuming purchasing 

power parity holds, in Calvo (1983) sticky price model to analyze three rule based policy 

regimes i.e. domestic inflation, CPI-based Taylor rules, and an exchange rate peg and 

find that “a key difference among these regimes lies in the relative amount of exchange 

rate volatility that they entail”. Monacelli (2005), in contrast to Clarida et al. (2002), 

argues that suggested isomorphism between closed and open economy models breaks as 

soon as incomplete pass through (i.e. deviation from low of one price) is introduced in 

the model. Similarly, Adolfson et al. (2005) also analyze the performance of different 

monetary policy rules in presence of incomplete exchange rate pass through. He finds 

that implementing monetary policy through an exchange rate augmented policy rule does 

not improve social welfare compared to using an optimized Taylor rule, irrespective of 

the degree of pass-through.  

Leitemo and Söderström (2008) investigate the conduct of monetary policymakers in fear 

of model misspecification in a small open economy. They show by solving analytically 

that the preference for robustness may make the central bank respond more aggressively 

or more cautiously to shocks, depending on the type of shock and the source of 

misspecification. 

A general view about monetary policy rule is that in close economy perspective, the short 

term nominal interest rate is described as a function of inflation and output gap
5
, whereas 

in open economy perspective, exchange rate or terms of trade may play an important role. 

This argument is based on presumption that central banks are now supposed to include 

exchange rate stabilization as one of their objectives. Thus the policy variable should be 

blend of short term nominal interest rate and the exchange rate and not only short term 

nominal interest rate. 

3.2.5 Monetary Policy and Financial markets with Assets Prices 

In 1990s, with the advent of financial liberalization, a lot of volatility has been 

experienced in financial markets. Economic theory suggests several reasons why there 

                                                           
5
 The so-called Taylor rule is an example. 
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should be interaction effects between monetary policy and financial markets. Since assets 

prices in financial markets are determined in a forward-looking manner, monetary policy, 

and in particular surprise policy moves, is likely to influence financial markets through 

the interest rate (discount) channel, and indirectly through its influence on the 

determinants of yield and the premium by influencing the degree of uncertainty faced by 

agents. This influence of monetary policy on financial market has the potential to disrupt 

economic environment. This understanding developed a concern that whether financial 

markets should be an objective in monetary policy rule? Asset prices may influence 

consumption through a wealth channel and investments through the Tobin Q effect and, 

moreover, increase a firm‟s ability to fund operations (credit channel). Various 

researchers have contributed on this issue at length [e.g. see Kent and Lowe (1997), 

Mehra (1998), Bernanke and Gertler (2001), Filardo (2000), Okina, Shirakawa and 

Shirats (2000), Chiarella et al. (2001), and Dupor (2002)]. This topic will be discussed in 

more detail in later part of this chapter.    

 3.2.6 DSGE
6
- A workhorse for monetary policy Analysis 

Dynamic Stochastic General Equilibrium (DSGE) models are the most used tools for 

monetary policy. Due to overall acceptability of these models, central banks
7
 around the 

world, both developed and emerging economies either have developed their own DSGE 

models or their development is in process.  

DSGE models are generally based New Keynesian paradigm i.e. equipped with real and 

nominal rigidities and on Real Business Cycle approach that motivate toward large macro 

models from explicit individual optimizing behavior. After Lucas critique
8
, the 

authenticity of, then, macro model came into serious question. Lucas (1976) argued that 

                                                           
6
 This introduction of DSGE has been extracted from author‟s own paper, (see Saeed et al., 2011). 

7
 Some of the DSGE models are ToTEM by Bank of Canada, BEQM by Bank of England, RAMSES by 

Sveriges Riksbank, SIGMA by US Federal Reserve, are few of them. State Bank of Pakistan is also 

working towards development of such model. 

8
 Lucas critique in his own words is that “Given that the structure of an econometric model consists of 

optimal decision rules vary systematically with changes in the structure of series relevant to the decision 

maker, it follows that any change in policy will systematically alter the structure of econometric models” 

(Lucas, 1976, p.41) 
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while preparing the macroeconomic policy and predicting its effect entirely on the 

grounds of historic data can lead to disastrous or at least ineffective macroeconomic 

policies. He argues that if we are interested in estimating the impact of policies then our 

parameter should be “Deep parameter”, i.e. these should be “policy invariant”. He calls 

these as Structural parameters which should be based on such variable which relates to 

individual preference, resource constraints, technology improvement etc. After this, 

policy makers will be able to predict that how individual will behave, firms will react and 

aggregation of individual and firm decision will lead us to estimate the macroeconomic 

impact of any suggested economic policy. 

Above discussed DSGE models are such models which are based on those micro 

foundations which are “policy invariant”. The need for optimal monetary policy design in 

the light of Lucas critique, availability of mathematical and statistical tools with gigantic 

computing power, collectively, resulted in evolution of Dynamic Stochastic general 

Equilibrium (DSGE) models.  

Three basic characteristics or constituent of DSGE are its dynamic, Stochastic and 

General Equilibrium characteristics. Dynamic analysis relates to decision made at the 

respective time period. Decisions made at time t for t+1 can be on the basis of Rational 

Expectation or Adaptive Expectations. Stochastic Analysis relates to random shocks 

which affect any economy and then their impact is propagated throughout some future 

time period. With the help of these random shocks uncertainly are injected into economic 

system otherwise economy would be running as predicted without any uncertainty or 

fluctuations. These random shocks can be supply shocks, demand shock etc. General 

equilibrium analysis relates to understanding model dynamics after taking into the 

consideration of all relevant sectors. A small DSGE model typically consists of at least 

three sectors. These three relevant blocks/sectors for DSGE models are supply side of 

economy, demand side of economy and the monetary authority. Models regarding each 

block are based on explicit assumptions of major economic agents in each block i.e. 

household, firms and monetary authorities. 

http://en.wikipedia.org/wiki/Budget_constraint
http://en.wikipedia.org/wiki/Production_function
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The distinctive feature of DSGE models is that decision rules of economic agents are 

derived, from assumptions about preferences and technologies, by solving intertemporal 

optimization problems. The uncertainty present in model is generated by exogenous 

stochastic processes or random shocks that disturb demand side and/or supply side of the 

economy and resulting deviations from interest-rate feedback rule of central bank. 

One crucial part of DSGE models is how to use these models for policy making because 

of requirement of more computing power and use of unconventional methods. Evaluation 

of DSGE models can be done in primarily three ways, First Calibration, second 

Simulation and third Estimation. In the initial period of DSGE models, calibration was 

the most useful way but now its use has been greatly declined mainly due to availability 

of computational power and sophisticated econometric methods. Simulation and 

estimation are greatly in used for all size of models, from small and medium size models 

used by mainly academia and for large size model mainly used by central banks. 

3.2.7 Literature on Monetary Policy Rule in Emerging Economies  

After discussing the monetary policy rules, theoretically and empirically, author has 

come to conclude that despite of lot of research have been conducted in this area, the 

research related to developing and emerging economies  are not much in numbers, 

unfortunately. At the same time the importance of such result cannot be undermined 

because of the differences in the economic structure of the countries etc. For example, 

Taylor (2000) suggests the modifications in policy rule depending upon the economic 

structure and market conditions of particular country. He also suggests that monetary 

policy in emerging economies should focus on “trinity of a flexible exchange rate, an 

inflation target, and a monetary policy rule” in the absence of pegged exchange rate 

mechanism. Taylor (2000) admits that use of monetary policy rules leads to similar 

benefits both in emerging and developed economies.  

Similarly, Laxton and Pesenti (2003) argue on the similar lines and conclude that the 

models which work best for US economy might not suited for emerging economies. They 
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suggest that a simple Inflation Forecast Based
9
 (IFB) monetary policy rule seems to 

perform better in emerging economies. They also argue that inclusion of exchange rate 

adds to a very minor improve macroeconomic performance.  Mohanty and Klau (2004) 

argue that interest rate response to exchange rate shocks is quite stronger in emerging 

economies whereas research in developed economies generally argues that exchange rate 

inclusions have no significant impact on monetary policy rule. 

In the specific context of Pakistan economy, the research in monetary policy is meager. 

Most of the research related to monetary economics is focused on estimating money 

demand function thus implicitly assuming that money supply as exogenous (Akhter, 

1974; Mangla, 1979; Khan, 1982; Hossian 1994). Ahmed and Ahmed (2006) argue that 

money supply is neither exogenous in long term nor short term. Malik (2007) underscores 

the importance of foreign interest rates while analyzing the monetary policy objectives of 

State Bank of Pakistan.  

The dearth of research becomes more serious while searching for research in monetary 

policy rules. During literature review, author was able to find only two researches in this 

specific area. Malik and Ahmad (2010) estimate monetary function rule, in context of 

closed economy. They use backward looking behavior while analyzing monetary policy 

behavior and use output gap and inflation as target variables. Very recently, Aleem and 

Lihiani (2011) have analyzed interest rate setting behavior. They also argue that decisions 

of State Bank of Pakistan are influenced by change in inflation, output gap and U.S. 

federal funds rates.  

After going through literature cited above, one could safely argued about the importance 

of forward-looking behavior in comparison with backward looking behavior. Taylor 

(2008) stresses the importance of forward looking behavior in comparison with backward 

looking behavior along with necessity of rules. He says that "….. two developments 

fundamentally distinguish modern monetary theory from its predecessors: first, the 

embedding of forward-looking (rational) expectations and microeconomic-based theories 

                                                           
9 Such Inflation Forecast Based rules have been thoroughly examined by Levin, Wieland, and Williams 

(2001). 
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of wage/price formation into classical monetary models, and, second, the use of optimal 

monetary policy rules to describe and analyze policy". Kohn (1995) argues similarly as 

saying that “policy makers cannot avoid looking into the future”. His argument seems 

very logical as if policy maker wait for inflationary bomb to explode for taking corrective 

measures then it will be too late. That is why it is imperative to look into the future by 

analyzing the expectations about future and then preemptively counteract. 

Therefore, our point of departure is that monetary authorities in Pakistan may also 

anticipate future economic conditions and react to them. In the model we use in chapter 

Five, we investigate the Forward-Looking Policy Reaction Function where central bank 

makes decisions on the basis of inflation expectation (Batini and Haldane, 1999; Nessen, 

1999; Rudebusch and Svensson, 1999; and Batini and Nelson, 2000). After estimating 

forward looking policy reaction function for Pakistani data and obtaining the coefficients, 

in the next step, we employ a conventional macroeconomic model and simulate it with 

various policy parameters which we estimate in first step. After simulating the model we 

argue that due to pursuing accommodative monetary policy, Pakistan is currently facing a 

burst of inflation. We believe that this is our contribution towards the literature in 

monetary policy rule. 

3.3  Monetary Policy and Financial Markets 

Inflation is always and everywhere a monetary phenomenon. Monetary policy determines 

inflation and cost of holding money through money supply or interest rate or both. The 

decision in variability of holding money and managing portfolio leads to impact asset 

prices in financial markets. In the literature, categories of assets prices have been 

identified through which monetary policy affects real economy includes stock market 

prices, real estate prices and exchange rate prices.  

Wolf (2006) argues that almost two in every three household in United States, directly or 

indirectly, own financial assets/securities whereas in Canada almost one-third households 

own financial assets/securities (see Pichette, 2004). Under such huge concentration of 

wealth in financial securities, the concern of central banks regarding financial markets 
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stability becomes justifiable that volatility in these markets can lead to severe volatility in 

economic fundamentals.  

The intense debate about whether monetary policy should respond to assets prices is not 

entirely new. Although the paper by Alchian and Klein (1973) can be regarded as seminal 

contribution in analyzing the role of asset prices into monetary policy but the topic started 

to systematically develop in end of previous century.  

Economic theory suggests several reasons why there should be interaction between 

monetary policy and asset prices. Since assets prices are determined in a forward-looking 

manner, monetary policy, and in particular surprise policy moves, is likely to influence 

assets prices through the interest rate (discount) channel. Asset prices are also indirectly 

affected by monetary policy through its influence on the determinants of yield, and the 

premium by influencing the degree of uncertainty faced by agents. Asset prices may 

influence consumption through a wealth channel and investments through the Tobin Q 

effect. Moreover, monetary policy also influences a firm‟s ability to fund operations 

(credit channel). This study focuses only on stock prices in financial markets due to data 

limitation in Pakistan. The interdependence between stock price and monetary policy is 

of particular importance as former is one of most closely watched asset prices and are 

considered as being sensitive to economic conditions while later influences the 

expectations and decisions of private sector. Therefore, the understanding, regarding how 

monetary policy
10

 and the stock market are related, is expected to contribute towards 

financial stability.  

The world has realized the importance of financial stability after global financial crisis of 

2008, but the discussion about finding the optimal way of achieving this objective is still 

on the way. This concern leads to the question that whether monetary policy rule should 

incorporate financial markets stability (i.e. asset price stabilization) as an objective, and 

by implication, asset prices as an argument or not. One school of thought argues that 

                                                           
10 It is now widely debated that whether central banks, all over the world, should also consider the stabilization of asset 

markets as their objective while taking care of banking system stability. This argument is supported as if there is a 

bullish trend in asset prices based on fundamentals and rational assessment of improved future prospects, we would not 

want it stopped. And if it really were irrational, could and should monetary policy stop it?  
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assets price bubbles do happen and following a mop-up policy would be reasonable, i.e. a 

reactive strategy. The opposite view is that asset prices bubbles have the potential to 

endanger financial stability and also economic stability therefore should be burst in 

anticipation, i.e. a proactive strategy. 

The monetary policy maker who manages aggregate demand in an effort to control 

inflation and output thus has incentives to monitor financial markets in general, and stock 

prices in particular, and use them as short-run indicators for the appropriate stance of 

monetary policy. Therefore, there is likely to be considerable interdependence between 

stock price formation and monetary policymaking. Empirical modelers should thus be 

open to the potential influence of financial markets on monetary policymaking. Although 

interaction among monetary policy and real/nominal economic variable has been 

investigated at length but interaction between monetary policy and financial markets has 

not been under much discussion. 

After global financial crisis of 2008, the world has realized that financial stability is one 

of the prime objectives of central banks (Gregorio, 2010). But the discussion is still under 

way about finding the optimal way of achieving this objective. One school of thought 

argues that assets price bubbles do happen and after bubble burst a mop-up policy would 

be reasonable. These schools argue that considering Efficient market Hypothesis, it 

cannot be assumed that central banks are more informed than market and bursting a 

bubble in advance can lead to adverse consequences. Therefore, this school of thought 

suggests a Reactive strategy. Other group of economist argue that asset prices bubble 

have the potential not only to endanger financial stability but also economic stability 

therefore these should be burst preemptively and suggest Proactive strategy. 

3.3.1 Reactive strategy  

The reactive school of thought argues that asset bubble do happen and following a mop-

up strategy has been a good policy option in the past therefore monetary authority should 

not be more worried in this regards. The reactive school of thought seems to follow a 

„neglect policy‟ about asset price bubbles; however this neglect is „benign‟ in its nature. 
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Thus policy maker is interested in appropriate reaction after bubble is burst but 

uninterested while such bubble is work in process. Bernanke and Gertler (1999, 2001) are 

the major proponents of such policy stance. By introducing credit market frictions into 

Dynamic Stochastic General Equilibrium (DSGE) new Keynesian model, Bernanke and 

Gertler (1999) argue that both, financial and economic stability can be achieved with the 

help of inflation targeting mechanism. It is also argued that if central bank also react to 

stock prices in financial markets as it does to inflation and output gap, no significant 

benefits are unlikely to accrue. Tiny gains, if any, due to less variability of output gap are 

expected to be tradeoff by increased variability of inflation [Bernanke and Gertler, 2001]. 

They are of the view that monetary policy should be more focused about inflation 

because aggressive targeting policies not only help to stabilize inflation and output but 

also significantly contribute towards economic and financial stability. Other researchers 

are also of the view that the strong anti inflationary policies are expected to enhance 

welfare when assets prices are included in the analysis (Faia and Monacelli, 2007). 

Goodfriend (2003) also support the reactive strategy on the basis of absence of any 

theoretical justification about positive link between assets prices and interest rates.  

Svensson (2004), interestingly, argues financial stability can be at stake due to assets 

prices but inclusion of assets price in the objective function of monetary authority will 

not be of much help. He is of the view that, in the absence of any crisis, financial stability 

is unrestricted by monetary policy. He further stress that “The explicit or implicit 

objective of financial stability is best handled with efficient supervision, including a 

regular and transparent financial stability report, with indicators of financial stability and 

early warnings for appropriate regulatory and supervisory action”. 

Greenspan (2004), while addressing
11

 at Meetings of the American Economic 

Association, states that “experience over the past two decades suggests that a moderate 

                                                           
11

 Martin Feldstein (2004) response to Greenspan Remarks: “The key to what Chairman Greenspan calls 

the risk management approach to monetary policy is to recognize that the full distribution of possible 

outcomes must be considered, at least conceptually. This is of course not a practical recipe for decision 

making. It is rather a conceptual framework for organizing thinking. In practice it implies that it may be 

best for the Fed to take the action that would not be appropriate if the most likely conditions (i.e., the most 

likely “state of nature”) prevailed. When there are asymmetric risks, the appropriate policy gives more 
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monetary tightening that deflates stock prices without substantial effect on economic 

activity has often been associated with subsequent increases in the level of stock prices”. 

He, therefore, argues that "to mitigate the fallout when it occurs and, hopefully, ease the 

transition to the next expansion" would be better option rather than trying to restrain a 

“supposed bubble” with unknown costs. He further adds to his argument by stating that 

uncertainty is the “defining characteristic” of the monetary policy landscape; and risk 

management is the art of playing on this landscape. The risk management framework is 

based on identifying as well as quantifying as many as possible sources of risk and 

uncertainty that policymakers face, and assessing the costs associated with each of the 

risks.  

King (2004), Governor (Bank of England), while commenting on Greenspan‟ speech 

states that “maintaining monetary stability and maintaining financial stability... are the 

essence of central banking” but asset prices should not be the target of monetary policy. 

Forecasting asset price to track putative bubble is very gruesome and even if it could be, 

effectively controlling it without any dubious side effect is not a simple job, therefore, 

„mitigate the fallout when it occurs‟ has been the policy of Bank of England, he states. 

Thus it can be safely argued that reactive policy has also been the policy maker‟ policy. 

Yellen (2005) argues that the critical question is “when policy should be focused on 

deflating the asset price bubble itself?” He answers his own question with the help of 

three more questions. First, what would be the future impact of bubble on economy if not 

pricked? Second, whether mop up strategy would work reasonably, and third, do we have 

reasonable instrument to prick the asset price bubble? Summarily Yellen (2005), while 

admitting the presence of grey areas in monetary policy practice, argues that cost 

associated to deflate a bubble outweigh those in favor of it. That is why, “monetary 

                                                                                                                                                                             
weight to the possibility of a very damaging outcome that has a low probability than to a less damaging 

outcome with a greater probability. My favorite example of this Bayesian approach to risk is the problem of 

someone who must decide whether to carry an umbrella for the day even though the probability of rain is 

not high. If he carries the umbrella and it does not rain, he is mildly inconvenienced. But if he doesn‟t carry 

the umbrella and it rains, he will suffer getting wet. A good Bayesian finds himself carrying an umbrella on 

many days when it does not rain.” [A shorter version of these remarks was presented on January 4, 2004 at 

a session of the American Economic Association on “Innovations and Issues in Monetary Policy: The Last 

15 Years” and published in the May 2004 issue of the American Economic Review, Papers and 

Proceedings]. 
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policy should react to rising prices for houses or other assets only insofar as they affect 

the central bank's goal variables—output, employment, and inflation”. 

Rudebusch (2005) presents his argument on similar lines and suggest two monetary 

response to asset price bubbles i.e. Standard Policy and Bubble Policy. For example, if an 

asset price bubble emerges, then, “the Standard Policy would recommend higher interest 

rates to offset any economic stimulus generated by the bubble. A Bubble Policy would go 

further and try to reduce the size of the bubble—probably by setting interest rates even 

higher”. Rudebusch (2005) and Yellen (2005) arguments can be seen in the figure below: 

 
Source:     Rudebusch (2005), FRBSF Economic Letter, 2005-18 
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Reactive policy can also be justified with the help of Efficient Market Hypothesis 

(EMH). It postulates that markets are efficient, free and equal information is available to 

every market participant and the impact of every news (i.e. information), whether public 

or private, fully and quickly incorporates in the security prices. Therefore how it can be 

assumed that central bank will have better information mechanism in comparison to 

markets. Also the likeliness of moral hazard
12

 exists if central banks expected to have 

policy, explicit or implicit, towards assets prices (Issing, 2004), therefore reactive policy 

is the only option.  

 

3.3.2 Proactive Strategy 

The opposite view is that monetary policy should be applied proactively, that is monetary 

authority should raise the interest rates in anticipation of asset price bubbles, so that 

prospective price bubbles can be burst in advance (Cecchetti et al., 2000). One argument 

presented in support of proactive stance is the lesser probability of occurrences of asset 

price bubbles exist if it is known by market participants that monetary authorities will 

burst the price bubble in financial markets. It is also emphasized that monetary authority 

should examine whether or not the changes in asset prices are based on fundamentals. 

They are of the view that macroeconomic performance is enhanced if assets prices are 

included in Taylor rule. At the same time, it is also important to note here that while 

proposing a proactive stance of monetary authority towards asset prices, Cecchetti et al. 

(2002) do not approve the targeting of assets prices like output or inflation targets. 

Various economists recognize the accepted view about the significant role of assets prices 

and the impact of monetary policy on assets prices. Still most of them generally do not 

argue in favour of including assets prices into monetary policy objective function. 

However some of them do maintain that if situation is not normal then central bank 

should deviate from normal behavior (see Mussa, 2003).  

                                                           
12

 Moral Hazard is defined as "any situation in which one person makes the decision about how much risk 

to take, while someone else bears the cost if things go badly”. Krugman (2009) 
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Akram and Eitrheim (2006) argue that Taylor-type interest rate rules augmented with 

asset prices indicators seems to outperform the simple form of Taylor rules for macro-

economic stability. Their analysis is derived using a New Keynesian macro model of the 

Norwegian economy. Monetary Policy reaction function in Akram and Eitrheim‟ model 

(2006) is augmented with asset prices and credit growth as well in addition of standard 

inflation and output gap. They argue that a stabilization of asset prices leads to stable 

inflation and output while stabilization of nominal exchange rates results in excess 

volatility of interest rates. In their model, output stability is linked to financial stability, 

whereas inflation stability can only be obtained at the expense of financial stability and 

output stability. Similar results have been obtained while comparing different interest rate 

rules with and without incorporating asset prices (Akram et al., 2006). 

So the arguments from reactive school of thoughts are based on the following. First, it is 

extremely hard to identify putative asset price bubble. Second, monetary policy 

instruments which can be used exclusively for pricking the bubble are generally not 

available. Third, it is hard to isolate the overall macro economy from the side effect of 

such prick-the-bubble exercise [Bernanke and Gertler, 1999, 2001; Cogley, 1999; Dillén 

and Sellin, 2003; Rudebusch, 2005; Greenspan, 2004; Issing, 2004; King, 2004; Yellen, 

2005; and Posen, 2006]. 

Whereas the arguments from the pro-active school of thoughts are based on the 

following; First, it is hard, but not impossible, to identify putative asset price bubble. 

They argue that uncertainty and risk are the “defining characteristic” of the monetary 

policy design. Second, if monetary authority will follow any expected bubble with 

contractionary monetary policy then the macroeconomic cost is likely to be less than if 

bubble burst afterwards. Third and the last is that, instead of creating moral hazard, such 

policy will prevent and de-motivate both, the speculator and the market, to create such 

irrational price bubbles [Cecchetti et al., 2000, 2003; Kent and Lowe, 1997; Filardo, 

2000, 2001, 2004; Crockett, 2001; Mussa, 2003; Dupor, 2002; Roubini, 2006; Akram et 

al., 2006; Akram and Eitrheim, 2006; Blinder, 2006; and Roubini, 2006]. 



Chapter 3:  Literature Review 

 

Page 67 

The discussion about optimal way toward financial market stability through monetary 

policy is still in continuation but overall working consensus seems on following issues. 

First, financial stability is of extreme importance and one of major objective of central 

banks. Second, irrespective of importance of financial stability, asset prices should not be 

included in monetary policy reaction function as an argument or target variable. Third, 

central banks should be looking at financial markets so that incase of any bubble burst, 

timely mop-up should be undertaken. In other words, as for as assets prices are 

concerned, conduct of monetary policy through use of discretion rather than rule is 

advised. 

 

3.3.3 Empirical Review: 

After discussing both reactive and proactive strategy, it is now clear that a strong 

theoretical and empirical link not only exists but also has been researched a lot. Next 

important question to ask is what empirical techniques for modeling and estimating this 

relationship are.     

Past literature intended to investigate the relationship between monetary policy and 

financial markets (i.e. assets prices) followed various approaches. One simplest approach 

was to employ a single equation model and include ex-post financial market returns as 

dependent variable while treating monetary policy variable as explanatory variable. The 

statistical significance of related coefficient will explain the explanatory power of 

monetary policy on market returns (Smirlock and Yawitz, 1985). These types of 

approaches have been severely criticized due to various shortcomings. One important 

shortcoming is the implicit assumption that assets returns are influenced only by 

monetary policy variable which is, obviously, not a plausible assumption.  

While modeling the relationship between monetary policy and stock returns, one 

important issue arises is the so called identification problem of monetary policy. Every 

macroeconomic data, that is being analyzed, is the result of not only central bank‟s 

current and previous decision but also the outcome of current and previous decision of 
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remaining sectors of economy, e.g. impact of introduction of capital gain tax on asset 

prices. While differentiating the impact of monetary policy with other sectors is the 

identification problem. Various economists provide answers to this identification problem 

(Christiano et al., 1999; Ball, 1997; Bernanke and Mihov, 1998). 

Three approaches ultimately emerged for handling this identification problem, i.e. the 

narrative‟s approach, use of funds futures rates and Vector Autoregressive methodology. 

Romer and Romer (1989) argue that it is important to understand that monetary policy 

decision through public announcements, minutes of meetings of central banks‟ board of 

directors and from other published proceedings of central bank, the so called narrative 

approach. Another way to handle identification problem is to acquire the long term 

expectation of central bank (i.e. monetary policy) through long term fund futures rate (i.e. 

30 Year T-Bills rate) etc.  

Recent trend is to handle identification problem in monetary policy is through the help of 

multi-variable multi-equation models. Various economic variables, both real and 

nominal, can be included in the models so that the relationship between monetary policy 

and assets prices can be investigated in near-real environment (Patelis, 1997; Graham, 

1996). Understanding the importance of multivariate and multi equation settings, various 

researchers employ Vector Autoregressive (VAR) model to analyze the relationship 

between both, i.e. monetary policy and assets returns (Patelis, 1997; Thorbecke, 1997). 

VARs, proposed by Sims (1980), are considered as a convenient approach for capturing 

the effects of various variables on each other without incorporating any pre specified 

economic theory. It, therefore, proved very successful in examine systematic effect of 

monetary policy on stock returns. Using similar methodology, the causality between 

monetary policy and stock returns has also been analyzed
13

, (for example Geske and Roll, 

1983; Kaul, 1987). 

To answer criticism on VAR being a-theoretic model, structural VAR mechanism has 

been introduced which impose restriction on contemporaneous coefficients based on 

                                                           
13

 The readers who are interested in a detailed survey can refer to Sellin (2001). 
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theory and currently are in great use. Another important modeling strategy is the use of 

Dynamic Stochastic General Equilibrium models. These models are prepared by 

incorporating the stylized structural characteristics of individual economies. Being 

modeled on microeconomic foundations Lucas critique (1976) is also handled up to a 

reasonable extent. In spite of complex structure and estimate able through Bayesian 

techniques, these models are greatly in use.  

 

3.3.4 Empirical Evidences 

Seminal contribution in analyzing monetary policy and stock prices can be traced back to 

Lee (1992). By employing Vector Autoregressive (VAR) model, incorporating real stock 

returns, real output, rate of inflation, and real short term interest rate, he analyzed casual 

relationship among them. Error decomposition analysis revealed that more than 90% of 

real stock returns were explained by its own innovation where only less than 2% were 

explained by combined innovation in real output and real short term interest rates. In 

other words, monetary policy did not impact asset prices and also market greatly 

anticipated monetary policy moves. 

Patelis (1997) employ six
14

 monetary and financial variables in VAR setting and argues 

that 86% of variability in stock returns is explained by the innovation in financial 

variables (i.e. the dividend yield and excess stock returns) whereas only 3% is explained 

by innovation in monetary variables (i.e. Changes in funds rate, the portioned of non-

borrowed reserves orthogonal to total reserves growth, real interest rates, the spread 

term). It is also important to mention that Patelis (1997) used cholesky decomposition is 

used for imposing restriction in such ordering that monetary policy shocks will be 

preceded by financial markets and not other way around. 

                                                           
14

 Changes in funds rate, the portioned of non-borrowed reserves orthogonal to total reserves growth (as 

proposed by Strongin, 1995), real interest rates, the spread term, the dividend yield and excess stock 

returns. 
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Various researchers argue that monetary policy shocks account for only a small part of 

the variation in stock returns, see e.g., Lee (1992), Patelis (1997), Thorbecke (1997), 

Millard and Wells (2003) and Neri (2004) among others. These papers also report that 

assets prices seems to respond monetary policy shocks with a significant delay, which 

emphasize anomaly with famous efficient market hypothesis
15

 (EMH) which suggests an 

immediate and full response on assets prices. 

In comparison with Patelis (1997), Throbecke (1997) ordered variables in VAR setting 

from most exogenous to more endogenous. To examine the relationship between stock 

returns and monetary policy, the variables he used, include real output growth, inflation, 

the commodity prices index, interest rates, non borrowed reserve, total reserves and stock 

returns. He argues that significant relationship exist between expansionary 

(contractionary) monetary policy and increase (decrease) in stock returns because of two 

possible reasons, i.e. it increase future cash flows or decrease discount rate which in turn 

increase the terminal value of stocks. 

The research work of Lastrapes (1998) is significant because he used structural VAR 

with long run restrictions but with finite horizon
16

. Using real equity prices, yield to 

maturity on bonds, real output, real money balances, nominal stock of money, he argues 

in confirming the results of Throbecke (1997) that real stock prices are significant and 

positively respond to monetary policy shocks while negating any inverse relationship 

between money supply shocks and real stock prices thus arguing in favor of using stock 

markets as hedge for inflation. Similar study using real output, interest rates, real stock 

prices, GDP deflator as inflation has been conducted by Rapach (2001) on US stock 

                                                           

15
 Efficient Market Hypothesis (EMH) assumes financial markets as "informationally efficient" and one 

would not be able to earn abnormal profit, consistently, on the basis of information available. Three version 

of EMH are "Weak form EMH", "semi strong form EMH", and "strong form EMH". The weak-form EMH 

claims current prices already reflect all past publicly available information. The semi-strong-form EMH 

argues that not only past but currently available public information, fully and quickly, incorporate into 

prices whereas the strong-form EMH additionally claims that even „privately held information‟ instantly 

incorporate into prices.  

16
 Faust and Leeper (1997) criticized the identification scheme of Blanchard and Quah (1989) on the 

ground that finite sample are not expected to contain information of infinite horizon. 
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prices using Blanchard and Quah (1989) restriction scheme. He argues that innovation in 

macroeconomic variables including monetary variables has significant effect on stock 

prices. One important result which he argues is that almost 34% of variability in stock 

prices is explained by innovation in money supply in short run whereas it increases up to 

50% in long run.  

While analyzing the relationship between stock prices and monetary policy, two 

problems i.e. simultaneity and omitted variable problem arise and expected to affect the 

results significantly (see Rigobon and Sack, 2004).  They explain that the joint 

determination of stock prices and monetary policy give rise to simultaneity problem 

because monetary policy can at the same time react to changes in stock prices. They 

further explain that even in the absence of simultaneity problem, it is possible that 

monetary policy and assets prices, jointly, might be reacting to some other economic 

variable not present in the model. Rigobon and Sack (2004) call this bias as omitted 

variable problem.  

Recently, the simultaneity problem has been addressed using high-frequency observation 

(i.e., daily data), to analyze how asset prices are associated with particular policy actions 

in the short run. In their influential paper, Rigobon and Sack (2004) use an identification 

technique based on the heteroscedasticity of shocks present in high-frequency data to 

analyze the impact effect of monetary policy on the stock market. They find that 

following a surprise interest rate increase, stock prices decline significantly. Furthermore, 

using the same method, but analyzing reverse causation, Rigobon and Sack (2003) find 

that stock market movements have a significant impact on short-term interest rates, 

driving them in the same direction as changes in stock prices. These results are somewhat 

stronger than results found in more conventional „„event studies‟‟ like Bernanke and 

Kuttner (2005).  

Li et al. (2010) using Structural VAR for Canada and US market examine whether trade 

and financial markets openness play significant role in transmission of money policy 

shocks to stock prices. They argue that the response of contracting monetary policy to 

stock prices, in Canada, is small in size and brief in dynamic whereas the same is 
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relatively large and prolonged in case of US. These differences are attributed towards 

trade and financial markets openness of respective economies. 

 

3.3.5 Evidence about Monetary Policy and Financial Markets in Pakistan: 

In spite of large research about relationship between monetary policy and financial 

markets (i.e. stock prices) across the world, this area has been meagerly empirically 

researched in Pakistan. There are some studies mentioned below, related to monetary 

policy effect on various economic indicators, but not specifically to financial markets (i.e. 

stock prices). For example Agha et al. (2005) used VAR to examine how shocks of 

monetary policy are transmitted to the real economy and conclude that bank lending is the 

most important channel of transmission in Pakistan. Khan (2008) estimate the impact of an 

unanticipated change in monetary policy on output and inflation using Structural VAR and 

conclude that transmission mechanism is much faster in case of consumer price index as 

compared to industrial production index. Hussain (2009) used VAR model to estimate the 

impact of monetary policy on inflation and output in Pakistan and concluded that exchange 

rate is a significant channel of monetary policy in controlling inflation and output. Javid and 

Munir (2011) employed SVAR model to measure the effects of monetary policy on prices, 

output, exchange rate and money supply and concluded that price puzzle and exchange rate 

puzzle exist in Pakistan.  

To the best of our knowledge, while reviewing literature, there are only two studies 

available which has specifically examined the relationship between monetary policy and 

financial markets in Pakistan. The relationship between the two has been examined in 

Husain and Mehmood (1999) in fairly simple way by investigating the co-integration 

between stock return and money supply. Their study confirms a long term relationship 

between monetary policy and stock prices. Qayyum and Anwar (2011) also investigated 

relationship between monetary policy (i.e. taking REPO rate as proxy for monetary 

policy stance) and stock returns by applying bi-variate Exponential GARCH model. Their 

findings also suggest that stock market is sensitive to the changes in the monetary policy. 

As explained earlier that interdependence among monetary policy and stock price can be 
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through various mechanisms like wealth channel, interest rate channel etc. The studies for 

Pakistan have been conducted in fairly simple way considering just two variables as no 

other variable is involved. Therefore, there is clear research gap that need to understand 

the interaction between monetary policy and stock prices in Pakistan. 

Out of four methodologies discussed above, narrator‟s approach is not possible for 

Pakistan due to lack of central bank communication mechanism for entire sample period 

and also minutes of meetings at SBP are not publically available.  Due to very short 

history of future market and unavailability of long term future rates, the second 

methodology is also not possible for this study.  

It is argued by many that DSGE models are “story-telling devices” and “too stylized to be 

true” (see Sims, 2006).  Mankiw (2006) argues along the same line by saying that DSGE 

models have had a very meager impact and little beneficial for policy maker. He further 

states that “from the standpoint of macroeconomic engineering, the work of the past 

several decades looks like an unfortunate wrong turn”. Buiter  (2009) calls DSGE models 

„state-of-the-art‟ macroeconomic modeling “a privately and socially costly waste of time 

and resources”. 

Despite of heavy criticism, DSGE (Dynamic Stochastic General Equilibrium) model are 

greatly in use and various central banks are in process of developing such models for 

their economies. One of the problems while simulating a DSGE model is the value of 

parameter of micro foundations. Unfortunately, very less research is available regarding 

DSGE model in Pakistan. Also these models are very sensitive towards parameter value. 

These limitations have convinced author not to go DSGE model for this section. 

Therefore, out of two available methodologies i.e. SAVR and DSGE approach, author 

decided to opt for SVAR approach. 

A Structural VAR has been employed to get the answers of two questions regarding 

financial markets stability. First question is, do monetary authorities target financial 

markets indicators while setting interest rates? Author believes that answer to this 

question will yield the understanding of monetary policy stance with respect to financial 

http://en.wikipedia.org/wiki/Willem_Buiter
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markets in Pakistan. Second question is, Does Monetary policy significantly influences 

financial markets stability in Pakistan? Author believes that answer to this question will 

help in understanding the relationship of monetary policy towards financial markets 

stability. 

3.4 Final Research Questions 

In this chapter, we have thoroughly discussed the role of monetary policy towards 

macroeconomic and financial stability. The importance of monetary policy rule for 

ensuring both stabilities has also been discussed in length. Although research questions 

have already been discussed at the end respective sections but author would like to 

provide a summarized view, here.  

 

First research question asks that how monetary policy stance can have impact on 

macroeconomic stability? For examining this issue, we estimate a Forward Looking 

Policy Reaction Function where future inflationary expectation is the basis for monetary 

authorities‟ decision. Then a macroeconomic model
17

 is simulated using the coefficients
18

 

obtained through monetary reaction function. The detail of the macro model used is 

presented in next chapter. We argue, from simulated model, that the way monetary policy 

is conducted has serious implication for macroeconomic stability. 

 

Second research question asks about monetary policy stance of monetary authorities with 

respect to financial markets and also how financial markets respond to monetary policy 

stances, in a multi-variable setting. The research questions are as follows: Do monetary 

                                                           
17

 Author has essentially employed a small DSGE model. It is important to mention that due to huge 

development in monetary policy analysis, lot of medium and large scale sized DSGE model are being used 

but author do not intend to get involved into mathematical expressions of such model. The only intention is 

to show how monetary policy rule can lead to macroeconomic instability. For this purpose, a small sized 

macro model is enough that author has used.  

18
 Some coefficients have also been taken from literature. 
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authorities target financial markets while setting interest rates? And, Does Monetary 

policy significantly influences financial markets stability in Pakistan?  

Literature review with explicit research questions ends here. From next chapter, the study 

moves towards research strategy and empirical investigation of above research questions. 
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This chapter provides the research strategy and analytical framework for the thesis. The 

purpose of this study is to investigate monetary policy and its impact on macroeconomic 

and financial markets stability. The research questions of this study are the following:  

 What is the relationship between Monetary Policy and macroeconomic 

stability? 

 What is the relationship between Monetary Policy and stability of 

financial markets?  

The research strategy for addressing the first question is as follows. A monetary policy 

reaction function, in the spirit of Clarida et al. (2000), is estimated and then a small New 

Keynesian macro-economic model is simulated in order to investigate the implication of 

monetary policy in Pakistan.  

Second research question of this study relates to financial markets stability. Two 

important questions have been investigated. First, do monetary authorities target financial 

markets indicators while setting interest rates? And second does monetary policy 

significantly influences financial markets stability in Pakistan? These two questions have 

been investigated by employing Structural VAR.  

The above issues will be investigated with the help of quarterly and monthly data. The 

option of data frequency is based on requirement of analysis that is discussed later.  

This study will be helpful for policy makers, investors and portfolio managers, in 

assessing the behavior of monetary authorities towards financial markets and its stability. 

The results of this study would allow them to draw implications and recommendations, 

too.  

In the following sections, research methodology has been discussed for answering the 

two questions. The next section presents the methodological approach for investigating 

the relationship between monetary policy and macroeconomic stability. Section 4.2 
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presents the research strategy to investigate the relationship between monetary policy and 

financial market stability. 

 

4.1 First Issue: Relationship between Monetary Policy and 

Macroeconomic Stability 

It has almost become standard in macroeconomic analysis to use some monetary rule (or 

policy reaction function) along the lines of seminal work by Taylor (1993). Taylor rule 

describes the short-term interest rate as a function of current inflation and the output gap.  

* *

1 2( )t t t ti r y                 

Where *r and * represent target interest and inflation rates ti  interest rate, t  inflation 

rates and ty  current output gap. 

This simple policy reaction function is motivated by “the stated dual objective of many 

central banks to achieve a sustainable growth in real activity while avoiding inflation" 

[Bryant et al. (1993)]. After influential contribution of Taylor (1993), many researchers 

have contributed in this specific area of monetary economics [e.g. Ball (1999), Clarida et 

al. (1999), McCallum and Nelson (1999), and Woodford (2000)]. This body of literature 

assumes that central banks make decisions on the basis of past values of economic 

indicators.  

We investigate the Forward Looking Policy Reaction Function where central banks is 

supposed to broaden their information set and make decisions on the basis of inflation 

expectation, as controlling the future inflation is one of their major objectives [Batini and 

Haldane (1999), Batini and Nelson (2000), Nessen (1999), and Rudebusch and Svensson 

(1999)]. These forward looking models provide basis and analytical framework for 

inflation targeting, an approach which is greatly discussed in Pakistan and elsewhere 

[Bernanke and Mishkin (1997), Svensson (1997, 1999), Saleem (2010)].  

The methodology for first research question consists of two steps. In the first step, we 

estimate forward looking policy reaction function and obtain the coefficients. In the next 
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step, we employ a conventional macroeconomic model and simulate it with various 

policy parameters which we estimate in the first step. 

 

4.1.1 The Model 

We follow the basic model as well as notation provided by Clarida et al. (2000). Let 

nominal interest rate target be denoted by *

tr , where this target rate is determined by the 

difference between target levels of inflation and output, and their respective actual values. 

* * *

,( { | } ) { | }t t k t t tr r E E y               (4.1) 

Here *r is the desired interest rate if actual level of inflation and output are equal to their 

target levels. Therefore the target rate is equal to the desired interest rate if inflation and 

output are at their respective target level; otherwise keeping in view their variation, the 

desired interest rate will be adjusted. Here ,t k is the inflation rate between periods „t‟ and 

„t+k‟, tx is the output gap
1
, and t  is the information set at time „t‟. 

 

Following Clarida et al. (2000), Eq (4.1) can be expressed as,   

* * *

,( 1)[ { | } ] { | }t t k t t trr rr E E y               (4.2) 

 

*

,  ( | )t t t k twhere rr r E    , and * * * rr r   . It is also assumed that *rr is the long run 

real equilibrium real rate and due to identification problem we assume observed sample 

average as a measure of *rr . 

In equation (4.2) above, the parameter   represents monetary policy response to 

inflationary expectations. A value of 1   means that monetary policy counteract 

                                                           
1
 The difference between potential GDP and actual GDP is known as output gap, that is output gap is Y–Y* 

where Y is actual GDP (output) and Y* is potential GDP (output). If the output Gap turns out to be a 

positive number, it is called an inflationary gap thus indicating the growth of aggregate demand is 

outpacing the growth of aggregate supply and expected to create inflation and vice versa.  
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inflationary expectations by increasing interest rate more than one-on-one basis. This 

response generally results in stabilizing the economy. Alternatively, 1   implies that 

monetary policy is accommodative. Even if there is some tightening by raising interest 

rates, it will not be sufficient to completely counteract the rise in inflationary 

expectations. Such a monetary policy stance would be de-stabilizing (Clarida et al., 

2000). The parameter   reflects how the monetary authorities react to output gap. 

The above model implies instantaneous adjustment, which is not a plausible assumption 

empirically. The literature provides various justifications in favor of partial adjustment
2
, 

i.e. interest rate smoothing, which has already been discussed at length in literature 

review of this study (see Sack and Wieland, 2000; Woodford, 2001; and Goodfriend, 

1991). For example, Goodfriend (1991) describes the fear of disruption in financial 

markets as one of the reason for interest rate smoothing. One important reason, we also 

use, for including interest rate smoothing as monetary policy credibility tool (Mishkin, 

1999). 

*

1( ) (1 )t t tr L r r            (4.3) 

Where coefficient  describes the degree of interest rate smoothing and ( )L is lag 

polynomial,  1

1 2( ) ...... n

nL L L        . 

 

After incorporating interest rate smoothing into reaction function  

* *

1 ,( ) (1 )[ ( 1)( { | } ) { | }]t t t t k t t t tr L r rr E E y v                

 

Eliminating the unobserved forecast variables will help us to present above model as 

follows, which can be estimated econometrically. 

* *

1 ,( ) (1 )[ ( 1) ( )]t t t t k t tr L r rr y                  (4.4) 

where  , , ,(1 ){ ( | ) ( | )}t t t k t k t t q t t
t t

v E x E y              

 

                                                           
2
 Although the possible reasons for occurrence of partial adjustment is out of the scope of the paper but 

various justifications can be found in the literature, for detail please see Sack and Wieland (2000). 
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In the second step of our methodology, we investigate the implication of these rules on 

economic stability. For this purpose we use the famous New-Keynesian
3
 economic model 

with sticky prices and monopolistic competition. For the sake of simplicity, we use the 

model with close economy perspective that does not incorporate effects of exchange rate 

and exports. The scope of this study does not allow us to go for detailed explanations
4
 of 

such models, therefore, a brief introduction has been provided. 

The New Keynesian macroeconomic model used here consists of three basic 

relationships, i.e. the IS curve (Demand curve), the LM curve (Phillips curve) and the 

monetary policy rule. Our first equation in the model is New Keynesian Phillips Curve 

(see equation 4.5), also known as Aggregate Supply curve. This forward looking Phillips 

curve highlights the relationship between inflation, gap of the actual level of economic 

activity compared to its potential level, and the expectations about inflation. If economic 

activity is higher, higher wages will be paid to labor and the resulting increase in 

marginal cost will ultimately result in rise in inflation. Such New Keynesian Phillips 

curve is based on Calvo‟s (1983) price mechanism that is spread out over a period of time 

(Staggered Prices) where each firm may reset its price in every period with a probability 

of 1-θ. The rest of the firms will adjust their prices in later periods. This price re-setting is 

independent of time elapsed since last adjustment. The parameter θ is an Index of Price 

Stickiness. Under Calvo‟s staggered price mechanism, price dynamics will be as follows; 

*

1

(1 ) t
t

t

p

P
  



 
    

 
 

whereas t  is the inflation rate between time t and t-1, and *

tp is the new price at time t. 

Note that *

tp  is expected to be such price at which the monopolistic firms will maximize 

the market value of profit generated. After incorporating price and wage rigidities into the 

monopolistic environments and combining them into real business cycle models, Gali and 

Gertler [1999] specify the Phillips curve is as follows; 

                                                           
3
 These types of model can be seen in King and Wolman (1996), Yun (1996), Gali and Monacelli (2005),   

Monacelli (2005), Woodford (1994), Rotemberg and Woodford (1999) etc  

4
 For reasonable detail and explanation, please see Saeed et al. (2011). 
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1{ }  t t t
t
E rmc             

where 
(1 )(1 ) 




 
  

1{ }t
t
E    is the rational expected value of inflation in period t+1 and trmc is the real 

marginal cost at time t. The coefficient   is the discount factor and it can be further seen 

that   depends on both the degree of price stickiness and the discount factor.  

Another variant of the above NKPC is where real marginal cost is replaced with output 

gap as another measure of aggregate economic activity, as follows. 

1{ }  t t t
t
E k y              

Where ty is the output gap that can be computed by taking log deviation of actual output 

from potential output i.e. n

t t ty y y  . Also log deviation of real marginal cost from 

steady state is proportional to the output gap. To incorporate stochastic component, tz has 

been added in equation and interpreted as supply shocks, having an Autoregressive 

process of order 1 (see Eq 4.5A). Another issue for consideration is whether NKPC is 

forward, backward or hybrid looking in Pakistan. Saeed and Riaz (2012) argue that 

NKPC is hybrid looking in Pakistan. Using their results, the following hybrid KNPC has 

been employed in this model. 

1 1{ }  B F

t t t t
t
E k y         

The second equation in the model is New Keynesian IS Curve (see equation 4.6). An 

inverse relationship between real interest rate and output is vital module of demand side 

of economy which is the result of pattern in household consumption decisions. We 

assume that a representative household maximizes his utility by trading off his 

consumption ( tC ) and leisure ( tN ). Rational households maximization his utility subject 

to the following budget constraint 

 , 1 1t t t t t t t t t
PC E Q D D W N T
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t t
PC is the consumption, 

1t
D


is the nominal payoff in period t+1 of the portfolio held at 

the end of period t. 
, 1t t

Q


 is the stochastic discount factor i.e. the price of one period 

discount bond. So right hand side of the above equation represents sources of Income. 

t t
W N is the Nominal wage times the number of hours worked, t

D is the payoff from 

securities held and T are the net of taxes and transfer payments. Therefore left hand side 

of the equation is representing the expenditure position. 

Maximization of rational household utility function subject to stated budget constraints 

leads to famous Euler Consumption Equation. Log-linearizing the Euler equation and 

applying the concepts that marginal rate of substitution between leisure and consumption 

is equal to real wage, results in IS curve specified in equation 4.6. It can be seen from 

equation that current output gap can be determined from expected future output gap and 

ex ante real interest rates. Here tg has been incorporated as demand shock and it is 

assumed to follow an AR (1) process (see Eq 4.6A). 

Next equation (Eq 4.7) of our model needs no introduction at this stage because this, the 

monetary policy reaction function, has already been discussed. Equation 4.8 is interest 

rate smoothing equation which is used as tool for monetary policy credibility (Mishkin, 

1999). Equation 4.5A and 4.6A presents the auto regressive component of demand and 

supply shock in IS and Phillips curve respectively. 

 

Thus, our basic model, after log-linearizing around steady state is as follows: 

1 1{ }  B F

t t t t t
t
E k y z                    (4.5)- Phillips Curve (Supply Curve) 

1 ,1
1( | ) ( )( { | })t t t t t t ty E y r E g
                 (4.6)-IS Curve (Demand Curve) 

* * *

,1( { | } )t t t tr r E y                   (4.7)-Monetary Policy Rule 

*

1 (1 )t t tr r r                 (4.8)-Interest Rate smoothing 

t 1 t-1z z z             (4.5 A)- AR component for demand Shocks 

t 2 t-1g gg             (4.6 A)- AR component for supply Shocks 
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Above equations represents a small closed-economy macroeconomic model. The choice 

of closed economy formulation, instead of an open one, is made to keep the model more 

tractable.  

Our decision of employing closed economy model is also based on Clarida, Gali, Gertler 

(2001) who argued that monetary policy design problem for, both, closed and open 

economies remains isomorphic
5
 and therefore, the qualitative results stay the same. In 

addition, the general form of the optimal monetary policy rule also remains the same. 

However, openness
6
 does affect some parameters of the model, suggesting some 

quantitative impact. This study is not the first one to use close economy framework for 

examining relationship between monetary policy and macroeconomic stability. It is 

pertinent here to note that Clarida et al. (2000) and Orphanides (2004), both, modeled US 

economy as a closed economy within the framework of DSGE similar to ours.   

 

4.1.2 Estimation / Simulation Strategy 

We employ Generalized Method of Moments (GMM) for estimating the equation 4.4. 

Gali and Gertler (1999) and Clarida et al. (2000) argue that under rational expectations 

the error in forecast of „t+1‟ is uncorrelated with information at „t‟, so Equation (4.4) 

follows that  

 * *

, 1{ (1 )[ ( 1) ( )] ( ) } 0t t t k t t tE r rr y L r Z                (4.4 A) 

where Zt is a vector of instruments which is orthogonal to the inflation surprise. 

This orthogonality condition provides the reason for using GMM. Also in time series 

data, GMM seems to provide better results in presence of possible serial correlation and 

Heteroskedasticity [Hansen (1982), White (1984), and Newey and West (1987)]. 

                                                           
5
 Means corresponding or similar in form and relations. 

6 Clarida et al. (2001) argue that due to openness monetary management becomes complicated as 

the central bank must take into account the impact of exchange rate on real activity and inflation. 

However, in the presence of perfect exchange rate pass through, they argue that the central bank 

should target domestic inflation and allow the exchange rate to float, despite the impact of the 

resulting exchange variability on the CPI. 
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In the second step, after estimating monetary policy reaction function, the New 

Keynesian macroeconomic model (equations 4.5 to 4.8), discussed in last section, will be 

simulated. One of the important issue in simulation is to choose the parameters values. 

The most important value in this regard is the parameter value of β in monetary policy 

rule. Equation 4.2 makes it clear that the sign of the response of the real rate target to 

changes in expected inflation and the output gap depends on whether β is greater or less 

than 1. Clarida et al. (2000) argue that monetary policy rules with β ≥ 1 will tend to be 

stabilizing whereas monetary policy rules with β < 1 are likely to be destabilizing or, at 

best, accommodative of shocks to the economy. They similarly argue that γ>0 would be 

stabilizing whereas destabilizing otherwise. Therefore, to evaluate significant differences 

in the monetary policy rules across time, we choose β=1 and γ=0.   

The parameter values for Phillips curve (i.e. Equation 4.5) has been obtained through 

estimation. Results of estimation are presented in Chapter 5. The auto regressive 

components for supply and demand shocks are based on conventional wisdom for small 

open economies and have been taken from Clarida et al. (2000). Only the parameter value 

for Coefficient of Risk Aversion in IS Equation (i.e. Equation 4.6) has been taken from 

literature.  

4.1.3 Data for Macroeconomic Model   

The investigation of the relationship between monetary policy and macroeconomic 

stability has been undertaken by using quarterly data from 1999Q1 to 2010Q4. The 

variables include Gross Domestic Product, Inflation rate, Treasury bill rates, Money 

Supply (M2), and Commodity Inflation. The baseline variables are Output Gap, Treasury 

bill rates and Inflation.  

Very first problem researchers working on Pakistan face is the unavailability of Quarterly 

GDP series. There are some techniques available for transforming annual GDP into 

Quarterly GDP [Lisman and Sandee (1964); Boot et al. (1967); Fernandez (1981), and 

Litterman (1983)]. It needs to be in mind that none of the above techniques is a substitute 

of actual compilation of quarterly GDP from original data sources. Arby (2008) has 
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transformed annual GDP into Quarterly GDP but the data set is available until 2004. 

Author has extended the data series for remaining years. 

Next requirement is to estimate output gap from GDP data. The literature provide several  

methodologies for estimating the output gap, e.g. de-trending of the seasonally adjusted 

GDP data, Hodrick-Prescott (HP) filter, and through production function approach. 

Output gap is estimated in this study by de-trending GDP and by using HP filter. First, 

we adjust GDP series seasonally by introducing dummy variables for seasons and 

regressing it on time trend and name the resulting residual series as LSGAP. Second, we 

apply HP filter on seasonally adjusted GDP and name the resulting series HPGAP. 

Our baseline estimation, thus major analysis, is based on de-trended GDP (LSGAP). In 

figure 4.1, these output gap series, with de-trended GDP and HP filter, have been drawn. 

As a start, we perform our base line estimation with LSGAP and then for checking 

robustness of analysis, we use other series as well. 
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Figure 4.1: Output Gap – Two Proxies 
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Output gap has been constructed by de-trending the de-seasonalised GDP. Quarterly GDP 

has been taken from Arby
7
 (2008) Inflation variable has been constructed from CPI 

which has been collected from Federal bureau of Statistics. Treasury bill rates have been 

taken from State bank of Pakistan. The variables selected as instruments are lags of 

Output Gap, Inflation rate, growth in Money Supply (M2), and Commodity Inflation. 

Another important issue regarding variables is that we maintain the assumption that 

Output gap, growth in Money supply, commodity inflation, Treasury bill rate and 

inflation rate are stationary
8
. 

The research methodology for first research question ends here. Next section presents the 

research strategy for second research question related to financial stability. 

 

4.2 Second Issue: Relationship between Monetary Policy and 

Financial Markets Stability 

 
 

Two important and related questions about financial markets stability have been 

investigated here. First, do monetary authorities target financial markets indicators while 

setting interest rates? Second, does monetary policy significantly influences financial 

markets stability in Pakistan?  

As discussed in the literature review, the effectiveness of monetary policy critically 

depend on other macroeconomic variable in the economy e.g. output, inflation etc. Initial 

research on monetary policy based on understanding the relationship of two or more 

variables out of which generally represented monetary policy. Sims (1982) proposed 

Vector Auto regression (VAR) methodology thus treating all variables symmetrically 

                                                           
7
 Data in Arby (2008) has been provided until 2003-04, Remaining series has been generated by author. 

8
 Although it is very hard to reject the Null hypothesis of unit root in Inflation and Treasury Bills rates at 

reasonable significance level. This kind of assumption has been taken in literature (see Clarida et al., 1999, 

2000)  
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without any predefine exogenous or endogenous status, and the concept of “let data speak 

for itself” become famous. This characteristic of VAR modeling led to its acceptability 

and its usage, in monetary policy analysis, increased rapidly.  

For this study, the author has chosen VAR methodology. The basic model used in this 

study consists of six variables; output, price level, money supply, interest rate, stock 

prices and world price level.  All variables are in logarithm except interest rates. We 

denote the vector of all these variables as Xt. 

t

t

t

t

t

t

t

ly

lp

lm
X

r

ls

lwp

 
 
 
 

  
 
 
 
  

 

where lyt is log of output, lpt is log of CPI, lmt is log of M2, rt is interest rates, lst is log of 

stock index and lwpt is the log of world prices. VAR can be estimated in reduced form or 

in structural form. In reduced form VAR, no two variables are allowed to have 

contemporaneous relationship whereas in true dynamic macroeconomic modeling, 

various macroeconomic variables affect each other contemporaneously. For example, 

price level is contemporaneously affect by output, stock price are assumed to be 

contemporaneously affected by output, price level, interest rate, and money supply. This 

study intends to investigate the contemporaneous relationship among 

variables/parameters (i.e. B1 in Eq 4.9) which is not possible in reduced form VAR. 

These parameters represent the behavioral response that this study is interested in 

measuring. To incorporate the contemporaneous effects into this study, therefore, a 

Structural VAR is estimated.  

11 1 14 15 16 17 18( )t i t t t t t t lyly L X lp lm r ls lwp e               

21 2 23 25 26 27 28( )t i t t t t t t lplp L X ly lm r ls lwp e               

31 3 33 34 36 37 38( )t i t t t t t t lmlm L X ly lp r ls lwp e               

41 4 43 44 45 47 48( )t i t t t t t t lrr L X ly lp lm ls lwp e               



Chapter 4:  Methodology 

 

Page 90 

51 5 53 55 26 27 28( )t i t t t t t t lsls L X ly lm r ls lwp e               

61 6 63 64 65 66 67( )t i t t t t t t lwplwp L X ly lp lm r ls e               

This system can be expressed in a more compact form using vector notation, i.e. 

0

00 1 ( )t t t tX B B X G L X           (4.9) 

0

1 00[ ] ( )t t tI B X B G L X      

1 1 0 1

1 00 1 1[ ] [ ] ( ) [ ]t t tX I B B I B G L X I B          

0 1 ( )t t tX C C L X           (4.10) 

where   1

0 1 00[ ]C I B B   

  1 0

1 1[ ]C I B G    

  1

1[ ]t tI B       

Note that the formulation equation (4.10) would be called reduced form VAR (Standard 

VAR) contrast this with equation (4.9) which is the SVAR. The only issue left to be 

solved before estimating the equation (4.10) is the typical identification
9
 problem. It is 

important to mention that only for the sake of simplicity; the signs of coefficients have 

been ignored, here. 

1[ ] t tI B     

where 1[ ]A I B   

t tA   

The above equation can be presented in the following form 

t tA B   

The above expression is known as the AB - Model. There are three possible ways for AB- 

model: 

 A- model, when B = I (in which case Avt = εt); 

                                                           
9
 When numerical estimates of the parameters of a structural equation cannot be obtained from the 

estimated reduced-form coefficients, then it is said that Identification problem exist and equation is said to 

be unidentified or under identified. An identified equation may be either just (exactly) identified or over 

identified. 
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 B- model when A = I (in which case vt = Bεt); 

 AB- model when restrictions are imposed on both matrices, i.e. A and B. 

Here it is assumed that E[εt εt’]=I, i.e. covariance among errors is Zero. Therefore main 

concern is with Matrix A and the methodology will focus on restrictions imposed only on 

Matrix A.  

Recall the following equation discussed above  

1

t tA   

1

14 15 16 17 18

21 25 26 27 28

31 34 36 37 38

41 44 45 47 48

51 54 55 56 58

61 64 65 66 67

1

1

1

1

1

1

ly ly

lp lp

lm lm

r r

ls ls

lwp lwp

e

e

e

e

e

e

     

     

     

     

     

     


    
    
    
    

    
    
    
    

        

          (4.11) 

 

The model is having the observed values of Vt (obtained from estimated VAR) and 

intend to recover structural
10

 shocks. Here identification problem arises, due to less 

number of known coefficients, system of equation is unidentified. To make it identified 

the structural model from an estimated VAR, it is necessary to impose certain restrictions 

on the above matrix A. Enders (2012, p-328) explains that to identify the structural model 

from an estimated VAR, it is necessary to impose (n
2
-2)/2 restrictions on the structural 

model, i.e. Equation 4.11. Imposing restriction is one of the very critical issues as it leads 

to identification of structural shocks as well. The ordering of variable and differing 

restrictive assumptions may lead researchers to differing conclusions, and provide wrong 

inference that may lead to incorrect answers.  

                                                           
10

 Hurwicz (1962) explains that a model would be called structural if it allows us to predict the effects of 

“intervention”--- deliberates policy actions, or changes in the economy or in nature of known types. To 

make such a prediction, the model must tell us how the intervention corresponds to changes in some 

elements of the model (parameters, equations, observable or unobservable random variables), and it must 

be true that the changed model is an accurate characterization of the behavior being modeled after the 

intervention. (Abstract from Sims© lecture Notes 2002). 
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Christiano et al. (1999) provides survey on various identification schemes present in the 

monetary policy literature. Generally, following are three types of identification schemes 

available in the monetary policy literature. 

 Choleski decomposition 

 Sims-Bernanke decomposition 

 Blanchard-Quah decomposition 

Using lower/upper triangle of matrix as restriction and equating it to zero is commonly 

called Choleski
11

 decomposition. It has been extensively used, but it is also criticized due 

to lack theoretical and economic interpretations. The key concern has been that it implies 

recursive-contemporaneous relationships that are very rare in macro models (Cooley and 

LeRoy, 1985).  

Blanchard-Quah (1989) developed another approach using Beveridge and Nelson (1981) 

decomposition to SVAR coefficient/structural identification that is essentially a long run 

approach. However, long run restrictions are not regarded as satisfactory because these 

may not satisfy long run relationship by infinitesimal amounts if short-run existent 

dynamics are not included as scheme (Faust and Leeper, 1997). Similarly, it is also 

argued that disturbances, both permanent and transitory, may be incompletely 

disentangled by use of long run restrictions (Cooley and Dwyer, 1998). 

Sims (1986) and Bernanke (1986), so called Sims-Bernanke approach, proposed that, 

instead of just equating lower or upper triangle of matrix equal to zero, economic theory 

should be used for imposing restrictions. For example, it could be assumed that interest 

rate in an economy is only effected by output and price level contemporaneously, 

equating all other variable‟s coefficients to zero. 

                                                           
11

 Cholesky decomposition is a decomposition of a symmetric (i.e. Hermitian) into the product of a lower 

triangular matrix and its conjugate transpose. If A is symmetric and positive definite, then A can be 

decomposed as A = LL*, where L is a lower triangular matrix with strictly positive diagonal entries, and L* 

denotes the conjugate transpose of L. 

http://en.wikipedia.org/wiki/Matrix_decomposition
http://en.wikipedia.org/wiki/Hermitian_matrix
http://en.wikipedia.org/wiki/Lower_triangular_matrix
http://en.wikipedia.org/wiki/Lower_triangular_matrix
http://en.wikipedia.org/wiki/Conjugate_transpose
http://en.wikipedia.org/wiki/Positive_definite_matrix
http://en.wikipedia.org/wiki/Conjugate_transpose
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For this study, author decides to employ Sims-Bernanke short run restriction approach. 

The restrictions, on above matrix A have been imposed on the basis of economic theory. 

The decision of using this approach is justified on two grounds. First, with the help of this 

approach, informational delays will be incorporated in the model as it is argued that 

information towards output or prices are generally not available when decision are made. 

So some variables might not have contemporaneous relationship whereas some others 

might. Second, this study intends to examine the relationship between financial markets 

and monetary policy, which is necessarily a short run phenomenon. 

 

The relationship between monetary policy and financial market involves data of 

relatively higher frequency. Keeping in view this aspect, the study uses monthly data, 

instead of quarterly data, here. The Following variables will be used for the analysis. 

1. Output Level 

2. Price Level 

3. Money Supply 

4. Interest Rate 

5. Assets Prices (Stock Prices) 

6. World Price Level 

 

4.2.1 SVAR in Levels: Toda and Yamamoto Methodology (1995) 

It is important to mention here that for time series data, stationarity of data is one of the 

important conditions. Generally when time series data is used it is assumed to test for unit 

root because in presence of unit root spurious regression is expected. A common 

approach for dealing with stationarity is to difference the series, making it stationary. 

However, this results in loss of information (Enders, 2010, p-396). Therefore employing 

VAR in levels or at first difference involves an assessment of trade off between loss of 

efficiency and loss of information. It is common in monetary economics literature to 

estimate VAR in levels rather than in difference (see Sims, 1992; Bernanke and Mihov, 

1998; and Cushman and Zha, 1997).  
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Moreover, various economists are against differencing the information even in the 

presence of unit root, because it is not expected to affect the impulse response and 

forecasting. Fuller (1976) argues that asymptotic efficiency is almost similar in both 

cases, i.e. with and without differencing. Sims et al (1990) are of the view that even in the 

presence of unit root in the variable differencing is not recommended. They are of the 

view that estimation of parameters is not the ultimate focus of VAR but the examination 

of interrelationship among various variables is. And differencing is expected to throw 

away the important information which could help to inform about co-integration in the 

data. They argue identically against differencing the data.  

Toda and Yamamoto (1995) argue, along similar line, that “estimate levels VAR‟s and 

test general restrictions on the parameter matrices even if the processes may be integrated 

or co integrated of an arbitrary order; we can apply the usual lag selection procedure to a 

possibly integrated or co integrated VAR (as far as the order of integration of the process 

does not exceed the true lag length of the model). Having chosen a lag length k, we then 

estimate a (k + d)th-order VAR where d is the maximal order of integration that we 

suspect might occur in the process”. Toda and Yamamoto (1995) “proposed a simple way 

to test economic hypotheses expressed as restrictions on the parameters of VAR models 

without pretests for a unit root(s) and a cointegrating rank(s). Hypothesis tests in levels 

VAR‟s, in general, involve not only nonstandard distributions but also nuisance 

parameters if the processes are integrated or cointegrated, and critical values for the tests 

cannot conveniently be tabulated. Hence, method of adding extra lags intentionally in the 

estimation should be very useful in practice”. 

So the majority view is that VAR not in difference form rather that at level should be 

presented, so that VAR can mimic the true data generating process (Enders 2010, p-303). 

Therefore author decides to estimate VAR in levels rather than difference. Author 

believes that estimation of SVAR in levels is also one of the contributions of this study.  

4.2.2 SVAR specification: Imposing theory based short-run restrictions 

First of all we explain the restrictions imposed in first model specification.  
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The study assumes that output can only be affected by the lag of all variables included in 

the analysis and no other variable in the model has the capacity to effect output 

contemporaneously. This implies  

( )t t lyly A L X e           (4.12) 

where A(L) is the polynomials of order n in the lag operator L. 

 

Similarly the model also postulates that prices can only be affected by contemporaneous 

output level and lags of all other variables. So no other variable in the model other than 

output has the capacity to impact price level contemporaneously. Such specification has 

been used by various researchers (see Christiano et al., 2005). Sims & Zha (1999) have 

argued that the above specification is an almost standard setting for such models. The 

rationale behind this setting can be traced back to Sims & Zha (1995) who argued 

“adjustment cost” is the reason for output & prices not being affected contemporaneously 

by shocks of other variables in the system. Hence 

 

21 ( )t t t lplp a ly A L X e            (4.13) 

 

Third row in this VAR represents the money demand function in the economy. Money 

demand is explained by various theories e.g. Quantity theory of Money by Fisher, 

Liquidity Preference Theory by Keynes (1936) and Modern Quantity Theory of Money 

by Friedman. QTM considers that money demand can be explained with the help of price 

level, considering the level of income and velocity of money constant in short run. 

According to the Liquidity Preference Theory, money is demanded due to various 
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motives. Therefore, money demand will be explained with such motives i.e. Income level 

(transaction motive) and interest rate (liquidity preference and speculative motive).  

Combining these two important theories, it is assumed that the money demand is a 

function of nominal money supply, output level, price level, and the lags of all variables 

present in the model. 

31 32 34 ( )t t t t t lmlm a ly a lp a r A L X e            (4.14) 

 

Next row of our model represent monetary policy reaction function, i.e. interest rate 

equation. Here it is assumed in continuation of Taylor (2000) and McCallum (1999), that 

central bank sets interest rate while keeping in view the output level and price level. 

41 42 ( )t t t t lrr a ly a lp L X e            (4.15) 

In above interest rate equation, the rational of not including money supply can be 

confronted on many grounds. New Keynesian economists agree that, especially in US, 

money supply need not be included into monetary policy reaction function (see 

McCallum, 1999). However, contrary evidences also exist suggesting money supply still 

has explanatory power, especially in case of emerging economies. Kim (1999) also 

argued on the same lines and included money supply in his monetary reaction function. 

Moreover, money supply can be included by arguing that it is performing as information 

variable. This assumption seems valid especially in case of Pakistan. That is why this 

assumption is being included in later formulation of model but it is not included here, to 

keep things simple at first.  

 

Fifth row of our model represent financial market, i.e. Stock price equation. The rational 

for inclusion of stock prices in this model is based on the primary objective of this study, 

which is to examine the impact of monetary policy on stock prices. It is important to note 

that stock prices do not enter the monetary policy rule, i.e. row 4 above (a45=0) but they 

are present in the model in row 5. This implies that even though we do not postulate that 

monetary authorities target stock prices, the impact of monetary policy on stock market 

can be analyzed. It can also be argued that even if central bank don‟t include stock prices 
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as an argument for its policy reaction function, the consequences of monetary policy 

stance on stock prices is still of interest from policy perspective. Author assumes that 

stock prices not only affected by lags of every other variable but are also affected 

contemporaneously by all variables in the model. Efficient Market Hypothesis argues that 

capital markets are efficient and every type of information is quickly and fully
12

 

incorporated into stock prices. On the basis of EMH, it is assumed that periodic 

announcement about monetary policy, interest rate; price level, etc will have 

contemporaneous effects on stock prices.  

51 52 53 54 56 ( )t t t t t t t lsls a ly a lp a lm a r a lwp L X e            (4.16) 

 

And lastly, the sixth row is about world price level. The world price is supposed to affect 

every variable contemporaneously except stock prices. It is important to mention that that 

some of the imposed restrictions represents such relationships among variables that may 

delayed or feeble. Author does understand that as Pakistan is a small open economy and 

it cannot influence world price. Still, here, we have taken the assumption that world 

Prices simultaneously determined with domestic variables. This assumption will be 

relaxed later on. 

61 62 63 64 ( )t t t t t t lwplwp a ly a lp a lm a r L X e            (4.17) 

In this study, along with the baseline model, three more specifications have also been 

estimated. These are briefly explained in chapter 6. Now in the next section, the data used 

for this part of study have been discussed.  

 

4.2.3    Data for SVAR Estimation  

Following variables have been used for the analysis of this chapter whereas the data used 

in this study ranges from July 1999 to December 2010. 

 

                                                           
12

 Efficient Market Hypothesis assumes that the impact of all past information is already incorporated into 

prices of stocks so no investor can have abnormal profit. Although, keeping in view this argument, 

inclusion of lags of variable do not make much sense but have been included to remove any serial 

correlation. 
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Output Level:                 Industrial Production Index Log(y)=ly 

Price Level:                    Consumer Price Index Log(CPI)=lp 

Money Supply:               Broad Money Log(M2)=lm2 

Interest Rate:                  Treasury Bill Rate r 

Stock Prices:                   KSE100 Index Log(KSE100)=ls 

World Price Level:         World CPI Log(WCPI)=lwp 

 

As the basic focus of this chapter is to examine the relationship between financial 

markets and monetary policy using short term approach therefore author decide to use 

proxy of GDP i.e. Industrial Production Index (IPI). This study is not the first one to use 

this proxy but it is being extensively used as proxy for GDP, not only in Pakistan but in 

international studies as well (See Li et al., 2010). The data regarding IPI is available from 

SBP. For price level, the Consumer Price Index (CPI) has been obtained from Pakistan‟s 

Federal Bureau of Statistics. As operating procedures of the State Bank of Pakistan focus 

more on the broad money (M2) rather than the narrow money (M1), therefore, M2 has 

been used for money supply. The interest rate is represented by 3-Months Treasury bill 

rate. Stock price variable is taken to be the Karachi Stock Exchange Index KSE100, 

which is most useable and considered as representative
13

 of overall performance of 

Karachi Stock Exchange. World Prices have been included in the model for capturing 

inflationary pressure that gets incorporated in the domestic prices in Pakistan being a 

small open economy. The data used in this study ranges from 1999M7 to 2010M12. 

This ends the discussion regarding research strategy for investigation of research 

questions raised in this dissertation along with the data used for the same purpose. In the 

next chapter, the study will switch to formal analysis of monetary policy stance with 

respect to macroeconomic stability.   

                                                           
13

 Karachi Stock Exchange has three Indices i.e. KSE Index All Share, KSE 100 and KSE 30. KSE 100 

index represents top 100 companies according to market capitalization, and is majorly quoted for stock 

performance. 
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5.1 Introduction 

The role of monetary policy in containing inflationary pressure has been of much interest 

to the economist (Söderlind, 2001; Clarida et al., 2000; Leeper, 1991; Weiss, 1980). 

Clarida et al. (2000) argue that passive monetary policy can lead to inflation outburst 

mainly due to self fulfilling changes in expectations about future inflation
1
. Leeper 

(1991) also argues if central bank fails to follow „active' monetary policy in countering 

inflation then it can result in inflation burst. Keeping this literature in view, analysis of 

monetary policy has become important for understanding the economic stability. 

Empirical evidence about monetary policy rules and its impact on economic stability is 

available largely for developed economies, especially, the United States. Findings on 

emerging economies are very rare
2
. This study analyses the implications of monetary 

policy stance for macroeconomic stability in Pakistan.  

The monetary policy regimes adopted in Pakistan during the last two decades provide a 

natural setting for studying the macroeconomic implications of monetary policy. The 

author is of the view that the results of this study, and insights achieved will also have 

relevance to other small emerging economies. To investigate the role of monetary policy 

in macroeconomic stability, we first estimate a monetary reaction function and then 

simulate a baseline New Keynesian close economy macroeconomic model. This study 

also explores the consistency of monetary policy stances over time, specifically, 

                                                           
1
 As individuals assume that the central bank will follow passive policy and a rise in expected inflation will 

not be countered by increasing reasonable nominal interest rate thus resulting in decrease in short-term real 

interest rates that will again stimulates the rise in aggregate demand and inflation. 

2
  For example, Robitaille (2003) presents analysis for Brazil and Hutchison, Sengupta and Singh (2011) 

discusses monetary regime switching in India. Both India and Brazil are considered emerging and 

developing economies according to the International Monetary Fund's World Economic Outlook Report, 

April 2010  
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examining whether or not there has been a change in the way monetary policy was 

conducted across different time periods. Another characteristic is the incorporation of 

forward looking behavior in the monetary policy reaction function, which is again not 

very common for emerging economies. 

This chapter has been organized as follows. The next section discusses the natural setting 

for testing monetary policy stance in Pakistan with specific reference to the time period 

under investigation. Section 5.3 briefly presents macroeconomic model that incorporates 

a forward looking monetary policy rule. Section 5.4 discusses the estimation results and 

various robustness checks. The following section breaks the sample period into two sub-

periods and then re-estimates the monetary policy rules. This is done with a view to allow 

for possible differences in policy objectives, following changes in the laws governing the 

State Bank of Pakistan. Section 5.6 uses the estimated monetary policy rules to simulate 

the New Keynesian macroeconomic model to explore implications of stylized monetary 

policy stances on macroeconomic stability. The final section presents conclusions. 

5.2 Natural setting for testing monetary policy stance in Pakistan 

During the 1990s, Pakistan‟s economy faced considerable volatility in output growth and 

inflation. The average GDP growth rate was 4.4% during the decade whereas Inflation 

remained in double digits for many years, reaching 13% in 1995. Due to aggressive 

monetary tightening by the State Bank of Pakistan after the mid 1990s, inflation declined 

to 3.6% and output growth leveled off at just below 4% by the year 2000.  The hallmark 

of monetary policy during this period was positive real interest rates for most years. The 

average real interest rate was 2.4% for the decade. 

Relatively lower inflation at the beginning of the new millennium and higher inflows of 

remittances
3
 from Pakistani workers abroad set stage for monetary easing. The interest 

rate on the benchmark 6-month T- bill declined from 10.75% in 2001 to 1.93% in 2003. 

Inflation started rising. Despite of various attempts of raising interest rates, in 2004, 

                                                           
3
 The remittances more than quadrupled from roughly 1 billion dollars in 1999-00 to 4.2 billion dollars in 

2002-03. The growth rate of real GDP rose from a dismal 2 % in 2001 to 9% by the middle of the decade.   
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2005, and 2008 by the State Bank of Pakistan, inflationary pressures continued and 

spiraled out of control in 2009 with the headline index crossing 20%. The GDP growth 

dropped to 1.6% in 2009. 

In summary, the State Bank of Pakistan followed a tight monetary policy during the 

1990s and was able to achieve price stability by raising real interest rates to counteract 

inflationary pressures. This, together with favorable external developments, set stage for 

a strong economic recovery. During the next decade, however, the SBP adopted 

accommodative monetary policy, which eventually led to very high rates of inflation and 

GDP actually contracted as a result of this crisis.  

 

5.3 Methodological Framework for Forward Looking Policy Reaction 

Function 

It has already been described in research strategy section that the methodology of this 

chapter consists of two steps. In the first step, a forward looking policy reaction function 

is econometrically estimated and key policy parameters obtained. In the next step, a small 

conventional macroeconomic model is simulated. 

We follow the basic model, along the lines of Taylor (1993), provided by Clarida et al. 

(2000), which can be estimated econometrically employing Generalized Method of 

Moments (GMM)  

* *

1 ,( ) (1 )[ ( 1) ]t t t t k t tr L r rr y                  (5.1) 

Here
,t k is the inflation rate between „t‟ and „t+k‟, ty is the output gap

4
, and t  is the 

information set at time „t‟. The parameter ρ represents the degree of interest rate 

smoothing. 

                                                           
4
 The difference between potential GDP and actual GDP is known as output gap, that is output gap is Y–Y* 

where Y is actual GDP (output) and Y* is potential GDP (output). If the output Gap turns out to be a 
positive number, it is called an inflationary gap thus indicating the growth of aggregate demand is 

outpacing the growth of aggregate supply and expected to create inflation and vice versa.  
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Response of monetary authorities to inflationary expectations can be gauged from the 

estimate of parameter  . Clarida et al. (2000) argue that observed response of 1   will 

show that the conduct of monetary policy is to counteract inflationary expectations by 

increasing interest rate more than one-on-one basis. This response will generally result in 

stabilizing the economy. Alternatively, 1   implies that monetary authorities are not 

working sufficient toward curtaining inflation; even if there is some tightening by raising 

interest rates, it is not sufficient to completely counteract the rise in inflationary 

expectations, will be de-stabilizing. Clarida et al. (2000) called this as accommodative 

monetary policy. The parameter   reflects how the monetary authorities react to output 

gap. 

In second step of methodology, this chapter intends to investigate the implication of these 

rules on economic stability. For this purpose, a small New-Keynesian macro-economic 

model with sticky prices and monopolistic competition is employed. The basic log-

linearized around steady state model is as follows: 

 

1 1{ }  B F

t t t t t
t
E k y z              (5.2) 

1 ,1
1( | ) ( )( { | })t t t t t t ty E y r E g
          (5.3) 

* * *

,1( { | } )t t t tr r E y             (5.4) 

*

1 (1 )t t tr r r           (5.5) 

t 1 t-1z z z           (5.2 A) 

t 2 t-1g gg           (5.3 A) 

This model has already been discussed in chapter 4 in reasonable detail. 

 

5.4 Estimation Results 

The estimation results of first step of methodology i.e. estimation of forward looking 

policy reaction function, are as follows. Table 5.1 reports estimates of parameters of the 

policy reaction function rule at equation 5.1. As already discussed in chapter 4, in our 
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baseline estimation, output gap is based on de-trended GDP that is, LSGAP. At a start, 

target horizon for inflation is taken at one quarter whereas for Output Gap the current 

value has been taken. Later on we change target horizon for inflation and re-estimate the 

model. To examine whether State Bank of Pakistan is targeting future output gap or not, 

the target horizon of output gap has also been taken. 

 

Table 5.1:  Estimation Results for the Period 1991-2010 

Forecast Horizon 

 (No. of Periods)  
  

 
  

 
  

 
  

Inflation = 1,        

Output Gap=0 
J-Stat= 0.1288 0.9585   -0.1121   2.6368   0.0719 

  Obs= 71 (p=0.0000) 
 

(p=0.0847) 
 

(p=0.0014)  (p=0.7616) 

  Inst=21 
        

           

Inflation = 2,       

Output Gap=0 
J-Stat= 0.1234 0.9476   -0.1864   3.5418   -0.0686 

  Obs= 71 (p=0.0000) 
 

(p=0.0348) 
 

(p=0.0009)  (p=0.8710) 

  Inst=21 
        

           

Inflation = 1,       

Output Gap=1 
J-Stat= 0.1289 0.9595 

 
-0.1161 

 
2.6879  0.0816 

 

Obs= 71 (p=0.0000) 
 

(p=0.0901) 
 

(p=0.0020)  (p=0.7520) 

 

Inst=21 
       

 
        

 

Another important econometrics issue is to see that whether instruments used are 

reasonable in terms of their relevance and also in terms of their numbers. For this 

purpose, we use Hansen's J‐test, commonly known as test for over‐identifying 

restrictions
5
. This test also helps us in assessing whether some important variables have 

                                                           
5
 For J-test, null hypothesis is „Model is Valid‟. J‐test has a Chi‐square distribution with degree of freedom 

(#of Instruments less # of parameters). 2

(0.05, 17) 27.59  . J‐Statistic * No of Observations = 0.1288* 71 = 

9.11, so Null Hypothesis cannot be rejected and we conclude that there is not statistical evidence to reject 

validity of our model. 
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been omitted. In both estimations, four lags
6
 of the instruments were used. J-test cannot 

reject the validity of the instruments in all cases.  

According to conventional wisdom, monetary policy should stabilize both inflation and 

output. In our estimated model,   is the coefficient for output gap whereas  is the 

coefficient for inflation. It has already been demonstrated in chapter 4 that  represents 

monetary policy response towards inflationary expectations. A value of  less than one 

would imply that the State Bank is not fully counteracting against inflationary 

expectations, i.e. monetary policy is accommodative. In other words, insufficient increase 

in interest rates is not able to fully counteract inflationary expectations and thus will lead 

to destabilizing the economy. Accordingly, a value of  greater than one (marginally) 

would imply that inflationary expectations are being counteracted one-on-one basis but 

not more aggressively. 

Our results indicate that   is insignificant at 5% whereas the coefficient   is more than 

1 in both specifications in table 5.1. This implies that SBP has been following an active 

policy to counter inflationary expectation, and has not been targeting the output gap. The 

coefficients of interest rate smoothing is very high (almost 95% in both cases), which are 

in line with conventional wisdom. 

For robustness, we estimated the above model with different proxy of output gap, i.e. 

HPGAP
7
. But even with these different specifications, generally our results remained 

similar (See Table 1 and 2 in Appendix 5A). 

 

5.5 Estimation of Monetary Policy Rule for Recent Past  

As a second step, we decide to investigate whether State Bank of Pakistan (SBP) changed 

the way it conducted monetary policy in recent times. The motivation for doing this 

comes from the fact that new government took over in October 1999 and due to 

                                                           
6
 We also use eight and twelve lags to examine the robustness of results but insignificant difference has 

been observed. Results have not been reported here to save space and to avoid complexity from excessive 

details.  

7
 Output gap estimated through Hodrick-Prescott filter. 
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retirement of the then Governor Muhammad Yaqub, the new Governor SBP, Ishrat 

Husain
8
, took charge in December 1999. We call his and his successor Governor 

Shamshad Akhter‟s period as Post 1999 era (or Post Yaqub era). We use this as basis for 

splitting our sample. Hence the model was re-estimated for this subsample: 2000Q3 to 

2010Q4.  

Table 5.2 reports estimation results of policy reaction function rule Equation 5.4, for sub 

sample 2000Q3 to 2010Q4. Initially, target horizon for inflation is taken at Quarter 1 

whereas Output Gap current value has been taken. Later on, target horizon for inflation 

has been set at two quarters. While estimating the model for this sample period, 

interesting differences have been noticed. 

The model still seems to fit reasonably and the J-statistics results also confirm that the 

model is valid. The coefficients of   and   are significant at 1%. This is in contrast with 

the results for the full sample where only the coefficient   was significant. This has 

important implications. It means that in recent past, the State Bank of Pakistan, has also 

been considering business cycles in addition to targeting inflation.  

 

Table 5.2:  Estimation Results for the Period 2000-2010 

Forecast Horizon 

    (No. of Periods)  
  

 
  

 
  

 
  

Inflation = 1,    

Output Gap=0 
J-Stat= 0.1663 0.9241   0.0218   0.6769   0.2883 

  Obs= 40 (p=0.0000) 
 

(p=0.2249) 
 

(p=0.0046) 
 

(p=0.0525) 

  Inst=21 
      

  

Inflation = 2,    

Output Gap=0 
J-Stat= 0.1725 0.9246   0.0505   0.3428   0.2693 

  Obs= 40 (p=0.0000) 
 

(p=0.0384) 
 

(p=0.2390) 
 

(p=0.2277) 

  Inst=21 
      

  

Inflation = 1,    

Output Gap=1 
J-Stat= 0.1666 0.9366 

 
0.0353 

 
0.5858 

 
0.2725 

 

Obs= 40 (p=0.0000) 
 

(p=0.1615) 
 

(p=0.0747) 
 

(p=0.2048) 

 

Inst=21 
       

         

                                                           
8
 Ishrat Husain remained Governor, State bank of Pakistan, till December 2005.  
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Another interesting point is that coefficient   is now less than one. As already discussed 

that “less than one” means monetary policy has been accommodative and not providing 

enough measures to curtail inflation. Together the values of parameters of monetary 

reaction function means that in Post Yaqub period (Post 1999 era) the State bank of 

Pakistan has been, not only focused on business cycles but also pursued accommodative 

monetary policy. We re-estimate model by changing forecast horizons for inflation and 

results are presented in Table 5.2. Hurnik et al. (2008) reports similar results at Czech 

National Bank where they argue that “monetary policy shocks occur (in those period) 

whenever monetary policy is not set in accordance with the observed state of the 

economy and the inflation target. ……. (those periods were) characterized by relatively 

loose monetary policy”. We are also interested
9
 to estimate the same model for earlier 

period that is from 1991Q1 to 2000Q2. We use slope and intercept dummy variables for 

post Yaqub (Post 1999 era ) period
10

.  

Table 5.3:  Estimation Results for the Period 1991-2010, Using Post 1999 Era 

Dummy 
* *

1 , ,( ) (1 )[ ( 1) ]t t t t k t t k tr L r rr x HD                  

Forecast Horizon 

    (No. of Periods)  
          

LSGAP for 

Output 
J-Stat= 0.1418 0.8857 -0.0199 1.4640 0.1816 -0.2987 

Inflation = 1,    

Output Gap=0 
Obs= 71 (p=0.0000) (p=0.2954) (p=0.0000) (p=0.2292) (p=0.0449) 

  Inst=21 
  

 
  

HPGAP for 

Output 
J-Stat= 0.1403 0.9154 -0.0526 1.8871 0.8356 -0.3938 

 Inflation = 1,    

Output Gap=0 
Obs= 71 (p=0.0000) (p=0.1215) (p=0.0000) (p=0.0722) (p=0.0429) 

  Inst=21 
  

 
 

  

     
 

 
  

 

                                                           
9
 After adjustments and considering number of lags for various instruments, the number of observations for 

above sample period reduces to almost 30 only. Also, the data for Treasury Bills rate is available only from 

1991 for Pakistan that is why we are unable to extend our sample earlier than 1991. 

10
 Similar approach has been used in Clarida et al. (2000) to get separate parameters estimates for post 

Volcker and pre-Volcker period, in US. The purpose of this re-estimation is to get the results with higher 

degree of freedom while applying estimation on whole data set i.e. 1991 to 2010. 
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Our estimation results, in Table 5.3, reveal a considerable difference in monetary policy 

emphasis in Post Yaqub era (Post 1999 era). The coefficients of dummy variable are 

significant, in both cases, reflecting a clear shift in policy adopted in 1999 onwards. And 

this shift is inverse in its nature i.e. in Post Yaqub era counter inflationary policies were 

giving way to accommodative monetary policy stance. If these results are augmented 

with the results presented in Table 5.2 then we can say that stabilizing output became the 

main objective of the monetary authorities after 1999 (i.e. in Post Yaqub era). Our results 

can also be corroborated with Figure 5.1, where Inflation rates and Treasury Bills rates 

are plotted, that is clearly showing that Treasury bill rates were generally higher than 

inflation rate before year 2000. Similar analysis has been presented in Chapter 2 while 

discussing the Pakistan‟s Macroeconomic history (see section 2.5 and section 2.6).   
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Figure 5.1: Comparison of Inflation Rates and T-Bills Rates 
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Summarily, our results suggest that before 1999, the sole emphasis of monetary policy 

was on curtailing inflation. In that earlier period, it seems business cycle and economic 

activities were not being treated as target variables but inflation was the main concern. In 

Post-Yaqub era, the focus of monetary policy on business cycle and economic activity led 

SBP towards accommodative monetary policy. In this time period, SBP let real interest 

decline or, conservatively, we can say that they did not try to increase them. Our research 

is related to impact of such monetary stance on macroeconomic stability. In the next 

section we will investigate that how such monetary stance lead to macro stability or 

instability. 

 

 

5.6 Impact of Monetary Policy on Macroeconomic Stability 

Now after estimating monetary policy function in forward looking scenario, the next step 

is to investigate the implication of these rules on macroeconomic stability.  

The research strategy, here, is to simulate
11

 the macroeconomic model presented in 

section 4.1 with some alternative monetary policy rules. One major issue here is to decide 

about policy parameters and non-policy
12

 parameters for the simulation. Various values 

of parameters used in literature for simulation are given in Table 5.5. The use of such 

non-policy parameters taking from literature to simulate macroeconomic model is now 

almost a standard practice for monetary policy analysis [see McCallum and Nelson 

(2000), Clarida et al. (2000), Gali and Monacelli (2005), and Monacelli (2005)].  

 

 

 

                                                           
11

 Simulation has been conducted in DYNARE 4.1. It is a suite of programs, run on platform of MATLAB, 

for the simulation and estimation of rational expectation models. 

12
 Non-policy parameter are those deep parameters that do not vary with the policy e.g. preferences of 

agent, production function etc. These deep parameters help to avoid Lucas critique as well (see Tovar, 

2008) 
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Table 5.4:  Parameter Values used for Simulation in literature 

  
Quarterly Discount 

Factor 

0.99 

McCallum and Nelson (2000), Clarida et al. (2000), Gali and Monacelli 

(2005), Monacelli (2005) 

  
Output elasticity of 

Inflation 

0.03 

McCallum and 

Nelson (2000) 

0.05 

Taylor 

(1981) 

0.30 

Woodford (1996), 

Roberts (1995), 

Clarida et al. (2000), 

Gali and Monacelli 

(2005) 

1.22 

Chari, Kehoe and 

McGrattan 

(1998) 

  
Coefficients of Risk 

aversion 

2.50 

McCallum and 

Nelson (2000) 

1.00 

Clarida et al. (2000), Gali and Monacelli (2005), 

Monacelli (2005) 

tz , tg  
Coefficients of AR 

(1) for supply and 

demand shocks 

0.00 

McCallum and 

Nelson (2000) 

0.90 

Clarida et al. (2000), Gali and Monacelli (2005), 

Monacelli (2005) 

 

The values for non-policy parameters, in this study, have been taken as follows: 

 = Quarterly Discount Factor    = 0.95 

 = Output elasticity of Inflation    = 0.03 

 = Coefficients of Risk aversion    = 1.00 

tz = Coefficients of AR (1) for supply shocks  = 0.90 

tg = Coefficients of AR (1) for demand shocks  = 0.90 

 

The value of  is generally between 0.95 and 0.96 (see Saeed and Riaz, 2012) whereas 

literature generally assumes the value of quarterly risk free rate at 0.99 implying annual 

risk free return of about 4% in steady state (see McCallum, 2001). Saeed and Riaz, 

(2012) estimated the coefficient for Output Elasticity of Inflation for Pakistan and turned 

out to be insignificant. However, a value of 0.03 has been decided
13

 to use to present a 

small impact of Output Elasticity of Inflation. Interestingly, similar value has also been 

used in McCallum and Nelson (2000). The coefficient of Risk Aversion has been taken 

from Clarida et al. (2000), Gali and Monacelli (2005), Monacelli (2005). The last but not 

least issue is to decide about auto regressive components for supply and demand shock. It 

                                                           
13

 We also estimated the model with output elasticity of inflation values set at 0.01 and 0.05. However, the 

results are similar (see appendix). 
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has been observed that supply and demand shock have been relatively persistent
14

 in 

emerging economies and therefore the value of these AR(1) components has been taken 

from Clarida et al. (2000), Gali and Monacelli (2005), Monacelli (2005). 

 

As already discussed that monetary policy reaction function can lead to instability if the 

coefficient of inflation is below one, that is, 1  . The model moves to indeterminacy if 

tested for a value of β that is strictly less than 1. Because of this reason, we simulate our 

model for two extremes
15

 only. First simulating a neutral monetary policy i.e. β≅1 (i.e. 

accommodative monetary policy as it is not fully countering inflationary expectations) 

against an aggressively counter inflationary monetary policy i.e. β = 2.1.  

 

 

                                                           
14

 We have also re-simulated the model using less persistent AR (1) components. 

15
 For both cases, we keep the coefficient  at 0.5. 
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Figure 5.2: Impact of Demand Shocks if Beta is 1.01 

 

Figure 5.2 and Figure 5.3 representing the impulse response functions of Output, 

Inflation and Interest rates in case of demand and supply shocks if monetary policy is 

said to be so-called Neutral Monetary Policy that is, Beta≈1.  

Figure 5.2 suggests that under a demand shock, inflation jumps to one standard deviation 

and takes almost 10 quarters to die down whereas output jumps to 7 standard deviations 

and takes less than 7 quarters to reach to its equilibrium position.  

Figure 5.3 suggests that under a supply shock, inflation jumps to six standard deviations 

and takes more than 20 quarters to die down whereas output jumps to 10 standard 

deviations and then within 6 quarters falls 10 standard deviations and takes almost 30 

quarters to reach to its equilibrium position.  
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Figure 5.3: Impact of Supply Shocks if Beta is 1.01 

 

 

Figure 5.4 and Figure 5.4 representing the impulse response functions of Output, 

Inflation and Interest rates in case of demand and supply shocks if monetary policy is 

said to be so-called aggressively counter inflationary policy, i.e. β ≥ 2.  

Figure 5.4 suggests that under a supply shock, inflation jumps to 2.5 standard deviations 

and takes roughly 10 quarters to die down whereas output falls to 10 standard deviations 

and takes almost 30 quarters to reach to its equilibrium position.  

Figure 5.5 suggests that under a demand shock, inflation jumps to only 0.4 standard 

deviations and takes almost 10 quarters to die down whereas output jumps to 4 standard 

deviations and, in less than 10 quarters, die down.  
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Figure 5.4: Impact of Supply Shocks if Beta is 2.01 
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Figure 5.5: Impact of Demand Shocks if Beta is 2.01 

 

 

The impact of neutral monetary policy and aggressively counter inflationary monetary 

policy on macroeconomic stability can be understood from figure 5.3 and figure 5.4. The 

expected rise in inflation would be more than 7 standard deviations against only 3 

standard deviations if neutral monetary policy is adopted. This comparison validates our 

argument that if less than neutral monetary policy (i.e. accommodative monetary policy 

at β<1) is adopted then there will be inflation outburst.   

In the same way, if we see the simulated Standard deviations for two extreme cases that 

is, when Beta ≅1.01 and Beta =2.01. From table 5.5, it is evident that when beta is at 2.01 

then standard deviation of inflation from steady state level is at 6.69% against 15.90% 

when beta is at 1.01.  
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Table 5.5: Simulated Standard Deviations from Steady state level 

Variable Beta ≅ 1.01 Beta = 2.01 

Output, when AR(1) is 0.9 40.70% 54.15% 

Inflation, when AR(1) is 0.9 15.90% 6.69% 

 

One distinguished characteristics of such DSGE macro models is their sensitivity towards 

parameters values employed for analysis. For robustness, some sensitivity analysis has 

also been performed. For example, we re-simulate the model assuming that 

autoregressive component for supply and demand shock is 0.5 rather than 0.9, as we used 

in base line simulation. We also undertook the parameter value for “output elasticity of 

inflation” at 0.01 and 0.05 to investigate any possible difference. Using all these 

sensitivity analysis, our result qualitatively stayed same. These results have been 

presented in the appendix to this chapter.  

 

5.7 Conclusion 

In this chapter, a forward looking monetary policy rule was estimated and analyzed the 

difference in the way monetary policy was conducted in 1990s compared to 2000s. This 

study finds that since Husain took over as Governor State Bank of Pakistan in 1999, the 

consideration of monetary authority has been to counter business cycles which resulted in 

less counter-inflation policies. From this, it can also be argued that those policies 

provided the seeds for surge of inflation which the country witnessed from 2008 onwards. 

The author understands that explaining inflationary surge only as a result of 

accommodative monetary policy may be simplifying an otherwise quite complex 

phenomenon. Nevertheless, the model used in the study captures key monetary policy 

relationships, and serves to shed at least some light on the evolution of inflation against 

the backdrop of alternative monetary policy stances. Frait et al. (2011) argue that “In a 

real, non-model economy, monetary policy decision-making is always complicated by 

other factors”. Augmenting the model with, at least, two aspects of economy may lead to 
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better understanding of interaction between monetary policy and the economy. First, the 

simulated model is for close economy where the impact of exchange rate is not included. 

Second, important aspect is non-existence of fiscal side in the model. Author believes the 

inclusion of fiscal policy into an open economy model lead to better understanding of the 

consequences of monetary policy crisis in Pakistan. These two tasks are left for future 

research to interested researchers.  
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Appendices to Chapter 5: 

Appendix 5A  

Table 1: Estimation Results for the Period 1991Q1-2010Q4, (HP Filtered Output 

Gap is used) 
* *

1 ,( ) (1 )[ ( 1) ]t t t t k t tr L r rr x               

Forecast Horizon 

 (No. of Periods)  
  

 
  

 
  

 
  

Inflation = 1,    

Output Gap=0 
J-Stat= 0.1239 0.9614   -0.1559   2.9466   0.5131 

  Obs= 71 (p=0.0000) 
 

(p=0.1327) 
 

(p=0.0120) 
 

(p=0.4739) 

  Inst=21 
      

  

Inflation = 2,     

Output Gap=0 
J-Stat= 0.1231 0.9489   -0.1867   3.3833   -0.0525 

  Obs= 70 (p=0.0000) 
 

(p=0.0358) 
 

(p=0.0009) 
 

(p=0.9337) 

  Inst=21 
      

  

Inflation = 1,     

Output Gap=1 
J-Stat= 0.1239 0.9619   -0.1559   2.9467   0.5126 

  Obs= 70 (p=0.0000) 
 

(p=0.1327) 
 

(p=0.0120) 
 

(p=0.4744) 

  Inst=21 
      

  

 

Table 2: Estimation Results for the Period 2000Q3-2010Q4, (HP Filtered Output 

Gap is used) 
* *

1 ,( ) (1 )[ ( 1) ]t t t t k t tr L r rr x               

Forecast Horizon 

 (No. of Periods)  
  

 
  

 
  

 
  

Inflation = 1,          J-Stat= 0.1813 0.9007   -0.0228   1.1044   0.7251 

 Output Gap=0 Obs= 41,  (p=0.0000) 
 

(p=0.0048) 
 

(p=0.0000) 
 

(p=0.0049) 

  Inst=21 
      

  

Inflation = 2,  J-Stat= 0.1889 0.8566   0.0331   0.3843   0.7602 

 Output Gap=0 Obs= 41 (p=0.0000) 
 

(p=0.0111) 
 

(p=0.0076) 
 

(p=0.0205) 

  Inst=21 
      

  

Inflation = 1,  J-Stat= 0.1938 0.8200   -0.0304   1.1648   0.8847 

Output Gap=1 Obs= 41 (p=0.0000) 
 

(p=0.0019) 
 

(p=0.0000) 
 

(p=0.0000) 

 

Inst=21 
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Appendix 5B  

Following are the Impulse Response Function if Autoregressive component for Demand 

And Supply shocks are assumed are 0.5, i.e. AR(1)=0.50 
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Figure : Impact of Demand Shocks if Beta is 1.01, (when AR(1) is 0.5) 
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Figure : Impact of Supply Shocks if Beta is 1.01, (when AR(1) is 0.5) 
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Figure : Impact of Demand Shocks if Beta is 2.01, (when AR(1) is 0.5) 
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Figure  : Impact of Supply Shocks if Beta is 1.01, (when AR(1) is 0.5) 

 

 

 



Chapter 5: Monetary Policy and its Implications for Macroeconomic Stability 

 

Page 122 

Table: Simulated Standard Deviations from Steady state level (When AR (1) is 0.5) 

Variable Beta ≅ 1.01 Beta = 2.01 

Output 7.96% 11.51% 

Inflation 3.65% 2.77% 

 

 

 

Following are the Impulse Response Function if Output Elasticity of Inflation is assumed 

at 0.05 and Autoregressive component for Demand and Supply shocks are assumed are 

0.9, i.e. AR(1)=0.90 
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Figure : Impact of Supply Shocks if Beta is 2.01 
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Figure : Impact of Demand Shocks if Beta is 2.01 
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Figure : Impact of Demand Shocks if Beta is 1.01 
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Figure : Impact of Supply Shocks if Beta is 1.01 

 

Following are the Impulse Response Function if Output Elasticity of Inflation is assumed 

at 0.01 and Autoregressive component for Demand and Supply shocks are assumed are 

0.9, i.e. AR(1)=0.90 
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Figure : Impact of Supply Shocks if Beta is 2.01 
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Figure : Impact of Demand Shocks if Beta is 2.01 
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Figure : Impact of Demand Shocks if Beta is 1.01 
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Figure : Impact of Supply Shocks if Beta is 1.01 
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6.1 Introduction 

The global financial crisis of 2008 has made economists and policy makers realize that 

instability in financial markets has the potential to endanger the entire economic system. 

The concern towards financial stability raised the question, whether or not financial 

stability (i.e. stock price) should be incorporated into monetary reaction function as an 

argument. There are two responses to this question. One school of thought argues that 

assets price bubbles do happen and following a mop-up policy would be a reasonable 

reactive strategy. The opposite view is that asset prices bubbles may have the potential to 

endanger financial and economic stability; therefore, they should be anticipated and 

proactively deflated.  

Economic theory suggests several channels for possible interaction between monetary 

policy and financial markets. For example, Asset Price channel is explained by Tobin‟s Q 

theory of investment (Tobin, 1969) which states that an increase in the short term 

nominal interest rate makes debt instruments more attractive than equities in the eyes of 

investors, resulting in fall of equity prices. Similarly the broad credit (balance sheet) 

channel, proposed by Bernanke and Gertler (1995), view assets as collateral and argue 

that in presence of financial market imperfections, an increase in interest rates will reduce 

the collateral value of assets (deterioration of balance sheet) and result in increased 

problem of adverse selection and moral hazard in credit markets. As a result, lenders will 

demand extra premium for finance resulting in reduced investment and consumption 

spending. This is called “financial accelerator” effect (see Bernanke, Gertler and 

Gilchrist, 1999). Such channels have already been discussed at length in Chapter of 

Literature
1
 Review.  

The objective of this chapter is to gain insight into the relationship between monetary 

policy and financial markets stability. For this purpose, a Structural VAR has been 

employed to answer two research questions. First, do monetary authorities in Pakistan 

                                                           
1
 See Chapter 3 (Section 3.1, Page 42-45). 
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target financial markets indicators while setting interest rates? Second, does monetary 

policy significantly influences financial markets stability in Pakistan?  

The author believes that answer to these questions will help in understanding the 

monetary policy stance with respect to financial markets, and will also help in 

understanding the relationship between monetary policy and financial markets stability in 

Pakistan. 

This chapter is organized as follows. The next section presents the research framework 

briefly. Research results are presented in Section 6.3. Major findings and conclusions are 

discussed in the final section. 

6.2 Research Strategy 

A major problem faced in analyzing monetary policy is that it does not operate in 

isolation. Rather the effectiveness of monetary policy critically depend on other 

macroeconomic variables e.g. output, inflation etc. Due to this, it becomes difficult to 

determine whether the change in inflation is due to monetary policy or some other 

economic shock is responsible for it. This problem is called simultaneity (endogeneity) 

problem. The problem is reasonably handled in a multi-variate model where various 

economic variables operate contemporaneously. Vector Auto regression (VAR) 

methodology, proposed by Sims (1980), treating all variables symmetrically, without any 

predefine exogenous or endogenous status, provides a better solution and, therefore, its 

great usage is seen in monetary and macroeconomic modeling.  

To gain an insight between monetary policy and financial markets relationship, such 

framework is required where macroeconomic variables can also interact 

contemporaneously over time. Structural VAR seems to be one suitable methodology 

fulfilling the requirements of this study. With the help of variance decompositions and 

Impulse Response Functions (IRF), the author hopes to explain the contributory role of 

monetary policy shocks (i.e. interest rate) and financial market shock (i.e. stock prices) 

toward other components of the economy. In addition, the model would also help to 

understand how the shocks related to these components of the economy would affect 



Chapter 6:  Monetary Policy and Financial Markets Stability: An SVAR Analysis 

 

Page 131 

monetary policy and financial markets. Comparing these results with granger causality 

results and coefficients of contemporaneous variables, this study would be able to answer 

the above two research questions. Hopefully, this study would also be able to answer 

what type of policy SBP should employ for ensuring financial market stability. 

The model used in this study consist of six variables, output, price level, money supply, 

interest rate, stock prices and world price level. All variables are in logarithm except 

interest rates.  

 '
t t t t t tt ly lp lm r ls lwpX    

 

Imposing restriction is one of the very critical issues as it leads to identification of 

structural shocks as well. The ordering of variable and differing restrictive assumptions 

may lead researchers to differing conclusions and providing wrong inference about 

serious economic questions.  

To handle this issue, this study employs more than restrictive assumptions to examine the 

varying degree of reliability as well. However, in the interest of brevity, the result of only 

one set of assumptions have been presented and discussed in detail in the chapter. The 

results of three alternative formulations are reported in the appendix to this chapter. The 

details of the baseline model have already been discussed in Chapter 4. Therefore just to 

remind reader, the specification of our baseline model is as follows: 
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6.3 Results 

Christiano et al. (1999) argued that although lots of questions still remains unanswered by 

monetary economists, but there are some broad issues on which a consensus exists. 

Therefore, such consensus should be part of monetary policy model. The consensus is 

that in response to a contractionary monetary policy, the following outcomes are 

expected: 

 Initial response of interest rate is to increase. 

 Price level declines. Although some studies document increase in price level i.e. 

Price puzzle, but that is a short run phenomenon. 

 Output level does not increase. 

 

Our base line model includes all those variables which are standard in business cycle 

models. The identification scheme in this study resembles that employed by various 

previous studies (see Kim, 1999; Kim and Roubini, 2000; Christainio et al., 1999; Li et 

al., 2010). A, non recursive, economic theory based scheme of restriction is applied on 

SVAR and then Impulse response function and variance decompositions are analyzed. 

All variable has been represented in logarithms except interest rate.  

It has already been discussed in Chapter 4 that in monetary economics literature, it is 

common to estimate VAR in levels rather than in difference to avoid loss of information 

caused by differencing (see Sims, 1992; Bernanke and Mihov, 1998; and Cushman and 

Zha, 1997). It has also been discussed that, various economists are against differencing 

the information, because it is not expected to affect the impulse response and forecasting. 

Enders (2010, p-303) argues that, in the majority view, VAR not in difference form rather 

that at level should be presented, so that VAR can mimic the true data generating process. 

Therefore author decided, following methodology of Toda and Yamamoto (1995), to 

estimate VAR in levels rather than difference. 

It has already been mentioned that Structural VAR cannot be directly estimated. The 

standard procedure is to estimate VAR and then restrictions are imposed to get structural 

innovations. Because of complicated dynamics of VAR, Standard practice is to report 
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results from Granger Casualty tests, Impulse response function (IRFs) and forecast error 

variance decomposition rather than explaining regression coefficients or R
2
. Therefore, 

our next step is to estimate a reduced form VAR and finding an optimal leg length is the 

first step in this direction. After this, we will move towards Granger Casualty tests, 

Impulse response function (IRFs) and forecast error variance decomposition. 

 

6.3.1  Optimal Lag Length Selection 

It has already been mentioned that variables in VAR have been included in levels. The 

very first step in VAR estimation is to find out the optimal lag length of various 

variables. As data under consideration is of monthly frequency therefore firstly it has 

been tested for 36 lags, which were later reduced to 12 lags. To capture various seasonal 

effects, monthly dummies have also been introduced. 

Two mechanisms are generally applied for determination of optimal lag length. One way 

is to utilize various performance criterion e.g. AIC criteria, Schwarz criteria etc. And 

second way is to impose zero restriction on each coefficient individually and/or jointly. 

The results of various performance criterions are presented as lag order selection criteria 

whereas results of imposing restriction on coefficients are presented as Lag exclusion 

Wald test.  

Results
2
 of “Lag Exclusion Wald test” are presented in table 6-1 which suggests two lags 

for money supply and world prices and one lag for all other variables. Therefore, our 

model specification provides for two lags for all variables. 

The results
3
 from “VAR lag order selection criteria” are presented in table 6-2. Results 

gained through this source are not consistent. For example AIC criteria presented eleven 

lags; FPE criteria provided three lags however SC and HQ Criteria provided one lag only.  

 

                                                           
2
 These results have been generated through E-view 5.0 

3
 These results have been generated through E-view 5.0 
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Table 6-1 VAR Lag Exclusion Wald Test 
        

 LIPI LCPI LM2 TBR LKSE LWCPI Joint 

        
Lag 1  11.0401  106.4728  40.7349  98.7157  35.7457  217.0003  471.9924 

 [ 0.0871] [ 0.0000] [0.0000] [ 0.0000] [0.0000] [ 0.0000] [ 0.0000] 

Lag 2  5.6959  8.2865  19.2865  7.67642  6.2706  17.4741  59.0703 

 [ 0.4581] [ 0.2178] [ 0.0037] [ 0.2627] [ 0.3935] [ 0.0076] [ 0.0090]* 

Lag 3  3.5534  4.9357  10.0521  7.6346  1.9923  2.5856  31.2057 

 [ 0.7368] [ 0.5520] [ 0.1224] [ 0.2661] [ 0.9204] [ 0.8587] [ 0.6959] 

Lag 4  4.6187  9.5297  9.1282  5.5480  2.1784  7.4905  42.8884 

 [ 0.5935] [ 0.1459] [ 0.1664] [ 0.4756] [ 0.9025] [ 0.2778] [ 0.1997] 

Lag 5  3.3011  9.3088  6.6240  5.9608  5.5979  20.2116  51.2024 

 [ 0.7702] [ 0.1569] [ 0.3570] [ 0.4276] [ 0.4696] [ 0.0025] [ 0.0480] 

Lag 6  4.5437  8.8458  10.3400  6.8019  0.5605  9.9036  44.1537 

 [ 0.6035] [ 0.1824] [ 0.1110] [ 0.3395] [ 0.9970] [ 0.1287] [ 0.1650] 

Lag 7  1.9385  3.0437  8.8922  12.6883  8.3557  14.9809  47.9180 

 [ 0.9252] [ 0.8033] [ 0.1797] [ 0.0482] [ 0.2131] [ 0.0204] [ 0.0884] 

Lag 8  2.5793  9.5530  2.4187  3.46124  5.9140  17.4380  38.3967 

 [ 0.8595] [ 0.1448] [ 0.8774] [ 0.7491] [ 0.4329] [ 0.0078] [ 0.3614] 

Lag 9  2.6893  9.4371  10.3313  11.7064  4.6234  8.8372  44.7132 

 [ 0.8467] [ 0.1504] [ 0.1113] [ 0.0688] [ 0.5929] [ 0.1829] [ 0.1512] 

Lag 10  7.1426  7.8295  7.4208  4.1970  0.5564  10.710  36.6249 

 [ 0.3078] [ 0.2508] [ 0.2836] [ 0.6500] [ 0.9971] [ 0.0977] [ 0.4397] 

Lag 11  5.6960  11.3895  6.49248  6.74674  1.35585  12.7581  42.7439 

 [ 0.4580] [ 0.0770] [ 0.3703] [ 0.3449] [ 0.9684] [ 0.0470] [ 0.2039] 

Lag 12  5.6454  5.7844  3.1662  6.7928  3.6784  5.3959  30.8774 

 [ 0.4640] [ 0.4477] [ 0.7877] [ 0.3404] [ 0.7200] [ 0.4941] [ 0.7106] 

Chi-squared test statistics for lag exclusion have been provided in the table. Numbers in [ ] are p-values 

 

 

It has been greatly discussed in the literature that power of such tests are not very good 

and therefore definite answers cannot be reached regarding lag length. Keeping in view 

this aspect, author takes extra care and also utilized correlogram analysis to examine the 

residuals autocorrelation for determining lag length. The correlogram also suggests that 

after two lags ACF and PACF become clear and spikes, generally, go away. As Toda and 

Yamamoto (1995) suggest that “having chosen a lag length k, ….estimate a (k + d)th-

order VAR where d is the maximal order of integration that we suspect might occur in the 

process”, author adds two extra lags in lag length and finally estimate the model with 

symmetrical lag length of four. As the main reason for finding optimal lags length is to 
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make residuals in the model serially uncorrelated therefore author believes four lags will 

serve the purpose. 

Table 6-2 VAR Lag Order Selection Criteria 

Lag LogL LR FPE AIC SC HQ 

0  361.0793 NA   9.00e-10 -3.803675 -2.371311 -3.221799 

1  2110.121  3083.837  1.47e-19 -26.34370  -24.19515*  -25.47089* 

2  2160.950  85.60606  1.22e-19 -26.53881 -23.67409 -25.37506 

3  2199.656  62.13354   1.20e-19* -26.57442 -22.99351 -25.11973 

4  2228.964  44.73316  1.34e-19 -26.48637 -22.18927 -24.74074 

5  2254.341  36.73009  1.59e-19 -26.34659 -21.33332 -24.31003 

6  2290.746  49.81715  1.66e-19 -26.35192 -20.62246 -24.02442 

7  2341.121  64.95706  1.46e-19 -26.54106 -20.09542 -23.92262 

8  2382.704  50.33721  1.46e-19 -26.61452 -19.45270 -23.70514 

9  2431.079   54.74100*  1.37e-19 -26.77736 -18.89936 -23.57704 

10  2461.254  31.76234  1.67e-19 -26.70071 -18.10652 -23.20945 

11  2512.724  50.11598  1.59e-19  -26.90427* -17.59390 -23.12207 

12  2545.231  29.08489  2.01e-19 -26.85830 -16.83175 -22.78517 

* indicates lag order selected by the criterion. LR: sequential modified LR test statistic (each test at 5% level); 

FPE: Final prediction error; AIC: Akaike information criterion; SC: Schwarz information criterion; and HQ: 

Hannan-Quinn information criterion. 
 

6.3.2  Granger Causality Results  

Following the similar scheme of elaborating the analysis, the results about Granger 

casualty between each variable individually and jointly are presented in table 6-3. 

The results suggest that output is Granger caused
4
 by every variable, except asset prices, 

in the VAR model. Domestic price is only Granger caused by its own innovations and by 

world prices. According to results, innovation in prices triggers a response from monetary 

authorities in form of interest rate change which in turn affects money supply. Money 

supply may also directly affected by prices, i.e. the so-called transaction demand of 

money. If we want to see that whether domestic prices are granger causing world prices 

then results provide the answer in negative. This result is quite intuitive as world price is 

granger causing domestic prices but domestic price have no significant part in explaining 

the world prices. Even it can be seen that World prices are not been granger caused by 

                                                           
4
 Although only Price level is significant at 10% significance level. 
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any variable in this model. This is in line with intuition that a small open economy does 

not the capacity to influence world prices. 

 

 

Table 6-3 Granger Causality Results: P-values 

 Variables 

Null Hypothesis Output Price 
Money 

Supply 

Interest 

Rate 

Asset 

Prices 

World 

Prices 

Output does not Granger 

cause 
- 0.8516 0.1783 0.9274 0.1429 0.3394 

Price does not Granger 

cause 
0.0788 - 0.0483 0.0492 0.0529 0.7676 

Money Supply does not 

Granger cause 
0.0120 0.5648 - 0.2754 0.0377 0.2320 

Interest Rate does not 

Granger cause 
0.0105 0.9511 0.0468 - 0.0655 0.7820 

Asset Prices does not 

Granger cause 
0.1306 0.4286 0.4191 0.1215 - 0.7676 

World Prices does not 

Granger cause 
0.0175 0.0037 0.7399 0.4764 0.1804 - 

Joint test 0.0000 0.1782 0.0073 0.1513 0.0003 0.6844 

Figures reported above are the p-values for Null Hypothesis. 

 

The hypothesis, that Money supply does not Granger cause assets prices is rejected (p-

value<0.05). On the other hand, the hypothesis that interest rates do not Granger cause 

asset prices could not be rejected at 5%. This suggests that liquidity is the main driver of 

changes in asset prices. Interestingly, interest rates do Granger cause money supply, as 

mentioned earlier. Thus, the key monetary policy impacts asset prices by first setting 

interest rates that change the level of liquidity available to the financial markets.  

Money supply is being Granger caused by both price level and interest rate whereas 

interest rate is not caused by money supply rather than it is only caused by price level. 
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Again this result also corroborate by ground realities in Pakistan. As in Pakistan, the main 

monetary policy instrument is interest rate. Monetary authorities decide interest rate and 

then money supply may be adjusted accordingly. Variable of special interest i.e. Asset 

prices is being granger caused by each variable in the model except output and world 

prices.  

When applying same granger casualty jointly then output, Money supply, and stock 

prices are three variables which are granger caused by other variables in economy of 

Pakistan that is depicting the importance of asset prices in real economy. 

 

 

6.3.3  Forecast Error Variance Decomposition  

After studying the Granger Casualty, next important information provided by VAR is 

forecast error variance decomposition. It is the percentage of the variance of error made 

in forecasting variable due to a specific shock at given horizon. Structural variances 

decompositions have been reported below at horizon of one month, six month, 12 month 

up to 40 month for all variables i.e. output, price levels, money supply, interest rate, asset 

prices and world prices. 

Variances decompositions of output, in table 6-4, reveal that major portion (i.e. 86%) of 

error forecast variance of output can be attributed to output itself at 6 month horizon. 

Even at forecast horizon of 12-month almost 75% of variance can be attributed to output 

itself. Only 5% of the variance can be attributed to asset prices, and 8% can be attributed 

to world price which is greater than money supply and interest rates. These results are 

consistent till 24-months horizon. It can be concluded that major innovation in output is 

due to itself and then world prices also play their role in explaining the domestic output. 

This result corroborates with our findings, in chapter 5, that external factors (i.e. open 

economy dynamics) are affecting the economy in a significant way. 
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Table 6-4: Structural Variance Decomposition of Output 

Period S.E. Output Prices 
Money 

Supply 

Interest 

rate 

Asset 

Prices 

World 

Prices 

 1  0.0587  100.00  0.00  0.00  0.00  0.00  0.00 

 6  0.0866  86.15  0.30  2.78  0.59  2.13  8.03 

 12  0.0962  74.72  1.71  5.36  4.90  5.31  7.97 

 18  0.0999  71.00  3.88  7.02  4.67  5.97  7.45 

 24  0.1030  66.91  6.51  8.72  4.41  6.16  7.30 

 30  0.1062  63.17  9.40  9.99  4.22  5.85  7.36 

 36  0.1094  59.62  12.44  10.98  3.99  5.51  7.44 

 40  0.1116  57.40  14.53  11.45  3.84  5.31  7.45 

 

Much more importantly, the results suggest that the likelihood of macroeconomic 

disruption (huge reduction in output) due to bursting of asset prices is relatively small in 

Pakistan. However, attempts to proactively deflate the bubble are much more likely to 

output depressing affects especially if crunch continues for longer periods. The 

contribution of money supply and prices in explaining the variances of output increases 

after 24 months and that of output itself decreases somewhat. This suggests that liquidity 

crunch due to monetary tightening has the potential to depress output if tight monetary 

policy is persistent. Hence the monetary policy authority‟s behavioral norm of not 

considering asset prices in their policy reaction function seems plausible. This also 

provides support for our a priori decision to exclude asset prices from money supply rule 

in the macroeconomic model. 

 

Results regarding variances decompositions of prices are presented in table 6-5. These 

results, interestingly, suggest that even at 6-Month and 12-Month horizon, major portion 

of error forecasting in Prices can be attributed to either domestic prices or to world 

Prices. At next level, i.e. horizon of 18-month almost 68% variance can be attributed to 

prices itself whereas 19% can be can be attributed to world prices and only 7% can be 

attributed to interest rates. After horizon of 18-month, the role of interest rate starts 

increasing. Also this result suggest relatively strong role of world prices in explaining 

inflation in the country. This result not only corroborates with our findings in Chapter 5, 
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but also of Choudhary and Choudhary (2006) who argue that a significant part of 

inflation in Pakistan is imported. 

 

Table 6-5: Structural Variance Decomposition of Prices 

Period S.E. Output Prices 
Money 

Supply 

Interest 

rate 

Asset 

Prices 

World 

Prices 

 1  0.005853  0.12  99.88  0.00  0.00  0.00  0.00 

 6  0.019020  0.32  80.71  0.23  1.41  0.66  16.66 

 12  0.031721  1.40  71.04  0.61  3.53  2.53  20.88 

 18  0.040575  1.27  68.37  1.30  7.33  3.14  18.57 

 24  0.047921  1.11  66.01  2.24  11.83  3.16  15.63 

 30  0.054472  0.96  63.68  3.33  16.03  2.95  13.02 

 36  0.060581  0.84  61.35  4.50  19.65  2.71  10.95 

 40  0.064476  0.77  59.82  5.30  21.71  2.56  9.83 

 

 

Table 6-6 discusses about variances decompositions of money supply. It can be seen that 

variance decomposition of Money supply mainly attributed to itself and then to interest 

rate, suggesting a strong link between the latter two variables. This is in line with the 

understanding that monetary authorities use interest rates as monetary policy instrument 

and money supply is adjusted accordingly. 

 

 

Table 6-6: Structural Variance Decomposition of Money Supply 

Period S.E. Output Prices 
Money 

Supply 

Interest 

rate 

Asset 

Prices 

World 

Prices 

 1  0.008966  1.45  0.21  96.88  1.45  0.00  0.00 

 6  0.021665  3.73  1.04  81.90  9.88  3.24  0.20 

 12  0.032286  2.01  2.31  74.37  16.07  4.25  0.99 

 18  0.040578  1.81  3.94  70.37  18.77  3.28  1.83 

 24  0.047428  1.54  5.73  68.51  19.41  2.54  2.26 

 30  0.053342  1.36  7.80  67.41  18.93  2.03  2.47 

 36  0.058625  1.22  10.20  66.54  17.85  1.68  2.51 

 40  0.061922  1.14  12.01  65.92  16.94  1.50  2.48 

 

Variances decomposition for interest rates is presented in table 6-7. This result is of much 

interest as it is directly related to one of the main objectives of this study. It can be seen 



Chapter 6:  Monetary Policy and Financial Markets Stability: An SVAR Analysis 

 

Page 140 

that at 6-Month horizon almost 90% interest rate variance can be attributed to interest rate 

itself whereas 4% can be can be attributed to domestic prices and almost 4% can be 

attributed to both asset prices and world prices. Variance attributable to domestic prices 

increases to 6%, at 12-month horizon, asset prices to 14% and to world prices to 8%. At 

24-month horizon, variance attributable to domestic prices increases to 9%, asset prices 

to 24% and world prices to 9%.  

 

Table 6-7: Structural Variance Decomposition of Interest Rates 

Period S.E. Output Prices 
Money 

Supply 

Interest 

rate 

Asset 

Prices 

World 

Prices 

 1  0.592253  0.14  0.37  0.00  99.49  0.00  0.00 

 6  1.566436  0.30  4.22  0.19  90.00  2.56  2.72 

 12  2.026050  0.56  6.61  0.20  69.60  14.66  8.38 

 18  2.211342  0.82  8.06  0.29  59.33  22.33  9.16 

 24  2.301689  1.08  9.24  0.54  55.64  24.90  8.59 

 30  2.374661  1.21  10.21  0.90  54.64  24.77  8.26 

 36  2.445745  1.24  11.13  1.30  54.38  23.73  8.21 

 40  2.491286  1.23  11.77  1.56  54.28  22.96  8.19 

 

These results have two important implications. First is the significant impact of interest 

rates on asset prices. Among all variables, the impact of interest rate on asset prices is 

maximum. Second is important role of world
5
 prices not only for other variables in the 

model but also on Interest rate itself. Another interesting insight can be borrowed from 

the results that contribution of domestic price and world prices is almost similar for 

variance decomposition of interest rate. It is suggesting, at least partially, that role of 

interest rate is now weak for domestic inflation control as world prices, if not favorable; 

can easily mitigate the impact of interest rate increase. 

All the results invariably support our basic hypothesis that stock prices (i.e. financial 

markets) and interest rates are closely linked to each other. It is admitted that the argued 

link may be feeble and not as strong as evidenced in developed economies (i.e. USA, 

                                                           
5
 This result corroborates the findings of Aleem and Lihiani (2011) who argue that monetary authority in 

Pakistan while setting interest rate, do consider US federal funds rate, i.e. external factor. Similar results are 

communicated in Malik (2007) emphasizing on the importance of foreign interest rates. 
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Canada etc) but does exist in Pakistan as well. The direction of this relationship, whether 

unidirectional or bi-directional, can be understood with the help of Granger casualty in 

Table 6-3 where assets prices are granger caused by interest rate at almost 6% whereas 

interest rate are granger caused at almost 12% significant level (i.e. indeed very weak 

relation). 

 

Table 6-8: Structural Variance Decomposition of Asset Prices 

Period S.E. Output Prices 
Money 

Supply 

Interest 

rate 

Asset 

Prices 

World 

Prices 

 1  0.091385  0.85  1.89  2.52  2.64  91.40  0.71 

 6  0.191737  7.89  9.30  6.62  15.05  59.31  1.83 

 12  0.243188  5.86  19.41  10.10  19.07  39.77  5.78 

 18  0.284319  5.07  25.96  11.74  17.03  29.34  10.86 

 24  0.314349  4.41  31.26  12.55  14.43  24.54  12.80 

 30  0.338191  3.97  36.06  12.79  12.50  21.64  13.04 

 36  0.359299  3.61  40.50  12.62  11.37  19.43  12.47 

 40  0.372996  3.40  43.23  12.33  10.97  18.15  11.92 

 

Another result directly related to one of the prime objective of this study is about 

financial markets (i.e. stock prices), which have been presented in table 6-8. Results 

depict the important relationship of asset prices with domestic prices and interest rates 

which jointly contribute almost 24% towards variance decomposition of asset price at 6-

Months horizon. A significant increase i.e. joint contribution of interest rate and prices 

together is 38% can be seen at 12-Month horizon. 

Variance decomposition results regarding World prices are in line with intuition. 

Majority of variance related to world Prices is being explained by itself across different 

forecast horizon. At 12-Month and 18-Month horizon, 13% and 20% of variance is 

explainable by Prices and Money supply. This suggests that increase in world prices lead 

to increase in domestic prices which create money demand due to the so-called 

transaction motive. 
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Table 6-9: Structural Variance Decomposition of World Prices 

Period S.E. Output Prices 
Money 

Supply 

Interest 

rate 

Asset 

Prices 

World 

Prices 

 1  0.001643  0.18  8.10  0.62  0.98  0.00  89.23 

 6  0.006517  2.88  9.93  3.15  0.92  1.29  81.82 

 12  0.009164  5.57  9.67  6.73  1.17  1.11  75.75 

 18  0.010515  5.55  8.85  11.68  2.17  0.91  70.84 

 24  0.011493  5.34  7.74  17.31  3.40  0.79  65.42 

 30  0.012316  4.94  6.76  23.12  4.64  0.71  59.82 

 36  0.013093  4.50  6.15  28.70  5.73  0.64  54.29 

 40  0.013606  4.20  6.02  32.13  6.32  0.60  50.73 

 

Now we intend to summarize the insights from the discussion above. At shorter horizon 

(i.e. ≤12 Months) most of the variances is asset prices is accounted for by asset prices. 

This reflects momentum in stock prices movements. However momentum becomes less 

important over longer horizons. The interest rate starts accounting for greater proportion 

of asset price variance at 6-months horizon (i.e. 15%). This variable explains up to 19% 

of asset price variance at 12-months. Its contribution starts declining slowly thereafter, 

but does not fall below 11% even after 40 months. Money supply contributes to asset 

price variance in a similar manner, and its contribution is quite consistent at 10-12% at 

horizon longer than one year.  

An interesting insight is gained by comparing the proportions of asset price variance 

explained by interest rate and domestic prices. At 6-month horizon prices explains less of 

asset price variance compared to interest rates. But at longer horizons, prices explain a 

much higher proportion. At 3 years horizon, prices explain 3 times more of asset price 

variance compared to interest rates. 

This suggests that persistent inflation (inflationary expectations) is the most important 

determinant of asset prices variance, so monetary policy should try to avoid persistent 

inflation. Since monetary policy (i.e. interest rates) effects prices with considerable lag 

(see table 6-5), therefore, it is important for monetary authorities to counteract inflation 

more aggressively.  
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At this point, it is interesting to consider the findings of SVAR analysis with that of the 

New Keynesian Macroeconomic model for 2000-2010 periods. The estimated monetary 

policy role indicated that SBP followed accommodative monetary policy during the 

decade (reaction function parameter B<I). That decade witnessed an inflation burst that 

eventually led to a stock market crash in 2008. 

 Hence both models (New Keynesian macro model & SVAR) provide consistent findings 

with respect to macro economic and financial stability. Accommodative monetary policy 

and failure to avoid persistent inflation can lead to macroeconomic instability as well as 

instability in financial markets. 

The findings also shed some light in the context of Pakistan on the question; whether or 

not monetary authorities should target asset prices. The results indicate that moving 

aggressively to contain inflation and avoiding persistent inflation (i.e. targeting 

inflationary expectation) can go a long way in achieving stability of financial markets. If 

these results are combined with variance decomposition for output (Table 6-4) we get 

even more a clear picture. Table 6-4 shows that asset prices at most explain 5% to 6% of 

output variance. Therefore, baring massive asset price movement, output is unlikely to be 

affected by stock market developments. So targeting inflation that prevents inflationary 

expectation from getting entrenched due to persistent inflationary pressure, appears to be 

a reasonably sound policy that could achieve the twin objectives of macroeconomic and 

financial market stability.  

 

Now after detailed discussion regarding variance decompositions, Impulse Response 

Functions (IRFs) are further analyzed to gain additional insights. 

 

6.3.4  Impulse Response Functions 

Another important contribution of VAR methodology is the Impulse Response Functions 

(IRFs). Stock and Watson (2001) explains that IRFs “tends to trace out the response of 

current and future values of each of the variables to one–unit increase in current values of 

one of the VAR residual, assuming that the error returns to zero in subsequent periods 
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and all other errors are equal to zero. The implied thought experiment, of changing one 

error while holding the others constant, makes most sense when the errors are 

uncorrelated across equations”. The estimated impulse response functions have been 

presented from Fig 6.1 to Fig 6.6.  

The Fig 6.1 represents the impact of one S.D positive shock to output level. IRF shows 

that the positive shock to output fades away in approximately one and half year. Its 

impact on price level is negative, as price drops after a small rise and thereafter almost 

one year it again starts rising but its magnitude is negligible. The impact of positive shock 

in output on asset prices is also quite logical that is instantaneous increase in asset prices 

and almost after half year it dies down. Similar response can be seen in case of money 

supply when it drops after an instant rise for a small period.  

The impact of one S.D shock to price level is presented in Fig 6.2. Rise in price level 

seems almost detrimental to every variable. The positive shock to price level tends to 

reduce the output and immediately rise back to its original position but later on drops 

again. The one time positive shock to price level seems to be persistent as indicated by 

top right side panel in Fig 6.2. The impact of price level on asset prices is also 

detrimental and after small impact asset price doesn‟t return to its original level.  

The impact of one S.D shock to money supply can be seen in Fig 6.3. Money supply 

shock on output stabilizes within one year. Money supply shock does not seem to die 

down for domestic prices in short run suggesting its persistent effect on inflation. Interest 

rate drops immediately in response of money supply shock however immediately return 

to its original position and overall no significant impact of money supply shock on 

interest rate is evidenced. This result is in line with interest rate setting mechanism in 

Pakistan where monetary authorities set interest rate and then money supply is adjusted 

and not the otherwise. The impact of money supply shock is quickly priced into stock 

prices. The impact of money supply shock on world prices can be construed inadvertently 

if looked at figure only. But the magnitude involved is very small suggesting negligible 

impact of money supply shock on world prices.  
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Fig 6.1:  Impulse Response - One S.D Positive Shock

6
 

                                                           
6
 Here Shock 1 refers to Output Shock. 
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Fig 6.2:  Impulse Response - One S.D Positive Shock

7
 to Prices 

                                                           
7
 Here Shock 2 refers to Price Shock. 
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 Fig 6.3:  Impulse Response - One S.D Positive Shock
8
 

                                                           
8
 Here Shock 3 refers to Money supply Shock. 
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Impulse response for one S.D shock to interest rate is presented in Fig 6.4 and seems 

consistent with expected outcomes. Interest rate shocks do affect output but comes back 

to its original position within almost one and half year because monetary policy is 

expected to have no real effect in long run. Interest rate hike does curtail inflationary 

pressures, especially after one year. It is important to mention that evidence of price 

puzzle has not been found. In line with conventional wisdom, interest rate has negative 

and immediate effect on money supply. Stock market does respond to interest rate shock 

immediately but the effect tapers off within short span of time whereas the world prices 

do not seems to be affected from interest rate shock. 

The impact of one S.D shock on asset prices has been shown in fig 6.5. The immediate 

impact of asset prices shock on output level is negative but then output marginally 

increases over longer horizons. The impulse response of prices and money supply present 

negligible impact of asset prices shock. Impulse response function of interest rate and 

stock market show that after a year, stock return and interest rate, both, rises. But rise in 

interest rate cannot be conclusively attributed to asset prices shock because this reaction 

may be due to already increased inflation rate. 

And lastly the impulse response functions of World prices shocks are presented in Fig 

6.6. Response of Output to world price shocks present rise in output because of better 

export demand as global economic activity picks up. The response function of domestic 

prices presents that a pass through of world prices to domestic prices is suggested within 

6-12 months. Due to this imported inflation, monetary authorities react to prevent its 

severe impact and increase the interest rate, as Figure 6.6 suggests. Due to move of 

monetary authorities against imported inflation, stock market dips. 
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Fig 6.4:  Impulse Response - One S.D Positive Shock
9
  

                                                           
9
 Here Shock 4 refers to Interest rate, i.e. Monetary Policy Shock. 
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Fig 6.5:  Impulse Response - One S.D Positive Shock

10
  

                                                           
10

 Here Shock 5 refers to Stock price, i.e. Financial Market Shock. 
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Fig 6.6:  Impulse Response - One S.D Positive Shock

11
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 Here Shock 6 refers to World Prices, i.e. External Shock. 

-.02

-.01

.00

.01

.02

.03

5 10 15 20 25 30 35 40

Response of LIPI to Shock6

-.008

-.004

.000

.004

.008

.012

5 10 15 20 25 30 35 40

Response of LCPI to Shock6

-.008

-.004

.000

.004

5 10 15 20 25 30 35 40

Response of LM2 to Shock6

-.3

-.2

-.1

.0

.1

.2

.3

.4

.5

5 10 15 20 25 30 35 40

Response of TBR to Shock6

-.08

-.06

-.04

-.02

.00

.02

.04

.06

5 10 15 20 25 30 35 40

Response of LKSE to Shock6

-.001

.000

.001

.002

.003

.004

5 10 15 20 25 30 35 40

Response of LWCPI to Shock6

Response to Structural One S.D. Innovations ± 2 S.E.



Chapter 6:  Monetary Policy and Financial Markets Stability: An SVAR Analysis 

 

Page 152 

Although as standard practice, majority results from VAR are obtained through variance 

decomposition and IRFs but coefficients in Matrix A also explain some contemporaneous 

phenomena. Out of fifteen coefficients, four coefficients are statistically significant i.e. 

a52, a53, a54, and a62. The coefficient a62 explain the significant positive relationship, at 

1%, between domestic prices and World prices. This result is quite plausible as it suggest 

that the world prices have significantly affect domestic prices.  

Now turning to fifth row of our model i.e. the coefficient a52, a53, and a54. These three 

coefficients explain the significant role of stock prices in the economy. Both the 

coefficients a52, a53 are significant at 5% relates to price level and money supply have 

theoretically correct sign (see Table 6-10). The coefficients a54 relates to interest rate 

variable and significant at 10% having negative sign, which is theoretically correct. 

Again this result confirms our basic hypothesis that interest rate in the economy has 

explanatory power to explain asset prices although not as significant as in developed 

countries.  

 

Table 6-10: Coefficients of Contemporaneous variables in Matrix A: 

     
 Coefficient Std. Error z-Statistic Prob. 

          
a21  0.003472  0.007870  0.441176  0.6591 

a31 -0.019372  0.011891 -1.629134  0.1033 

a41 -0.398259  0.795285 -0.500775  0.6165 

a51 -0.119222  0.118775 -1.003764  0.3155 

a61  0.001054  0.002109  0.499800  0.6172 

a32 -0.081744  0.119501 -0.684043  0.4939 

a42 -6.171875  7.983952 -0.773035  0.4395 

a52  2.547159  1.243242  2.048803  0.0405 

a62 -0.084735  0.021052 -4.025005  0.0001 

a53 -1.570354  0.785348 -1.999565  0.0455 

a63 -0.014722  0.013907 -1.058599  0.2898 

a34  0.001830  0.001181  1.549021  0.1214 

a54  0.020886  0.011831  1.765408  0.0775 

a64  0.000248  0.000209  1.184040  0.2364 

a56 -4.950510  4.448909 -1.112747  0.2658 
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Table 6-11: Variances Coefficients in Matrix B: 

 Coefficient Std. Error z-Statistic Prob. 

Var(y) 0.058759 0.003285 17.88854 0.0000 

Var(P) 0.005849 0.000327 17.88854 0.0000 

Var(m2) 0.008825 0.000493 17.88854 0.0000 

Var(r) 0.590736 0.033023 17.88854 0.0000 

Var(sp) 0.087366 0.004884 17.88854 0.0000 

Var(wp) 0.001552 0.000087 17.88854 0.0000 

 

 

6.3.5 SVAR: Alternative specification 

Having presented above results, some sensitivity analysis is warranted. SVAR 

methodology is sensitive to ordering and restriction imposed on it. An alternative scheme 

for imposing restrictions with justification is presented below:  
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This scheme has three basic differences with base line model. First, this scheme assumes, 

as Li et al. (2010) suggest, that world prices has significant influence to impact output 

contemporaneously in addition to the lags of all variables in the analysis. The inclusion of 

world prices is justified on the rationale of considering Pakistan as small open economy. 

Along the similar lines, it also assumes that prices can be affected by contemporaneous 

output level, world prices and money supply along with lags of all other variables. So no 
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other variable in the model other than output and world prices has the capacity to impact 

price level contemporaneously. Third and the last difference is about world price level. 

Previously, it was assumed that world prices are get affected by every variable 

contemporaneous except stock prices. Here, it is assumed that world Prices are being not 

affected by any contemporaneous domestic variable, i.e. exogenous variable. The results 

of Granger causality, variance decomposition and IRF, all, seem to agree with this idea 

that Pakistan, being a small open economy, cannot be able to influence world price.  

The findings of this scheme are in line previous scheme suggesting major innovation in 

output is due to itself and then world prices are also playing their role in explaining the 

domestic output. Variances decompositions of prices suggest the important role of world 

prices in explaining domestic prices. At horizon of 18-month, only 44% of variance can 

be attributed to prices itself whereas 46% can be attributed to world prices. Therefore, 

this result not only in line with previous scheme but also strong in its magnitude, thus the 

influential role of world prices in explaining inflation in the country can be concluded. 

Variance decomposition of asset prices, in line with previous scheme, depicts the 

important relationship of asset prices with interest rates which contribute 21% towards 

variance decomposition of asset price at 12-Months horizon. One important difference 

can be seen that after considering the role of world prices as „given‟, its contribution has 

increase whereas contribution of domestic prices has decrease in explaining variance 

decomposition of all the variables. These results are in line with understanding that role 

of externals factors in economy is increasing. Remaining results are reasonably similar 

and are presented in Appendix. 

 

6.3.6 Other SVAR Specifications 

Along with above two specifications, author has also done some more sensitivity 

analysis. Some studies argue that instead of considering nominal stock prices index, it is 

important to include real stock prices, i.e. LKSE/CPI (= tRls ). 
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Analysis has been conducted with this specification and results are presented in 

Appendices. No significant change has been noticed. 

It is can also be argued that why to include both Money supply and interest rate for 

Pakistan where monetary authorities are using only one as policy instrument and other is 

changed accordingly. The model has been re-estimated excluding Money supply, i.e. with 

only five variables. Specification is as follows:  
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Analysis has been conducted with the above specification and results are presented in 

Appendices. Results are generally similar and no significant difference has not 

evidenced. 

6.3.6 Summarized results of SVAR Specifications 

Keeping in view all formulations of our model, this study finds that monetary authorities 

do not take financial markets into consideration while setting interest rate for the 

economy but at the same financial markets do responds significantly when interest rate 

are changed. This analysis has been made in a multi variable environment which provides 

other interesting insights as well.  
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This study finds the crucial role of World prices for almost every variable in the economy 

except money supply. The most important impact of world prices is noticed on domestic 

prices. This study also concludes the impact of world prices on interest rate setting. These 

results can be corroborated with other studies as well. For example, Malik (2007) and 

Aleem and Lihiani (2011) both argue the importance of US federal funds rate in interest 

rate setting in Pakistan. Both of these authors have used a single line equation to reach 

conclusion. Author argues that it can be indirect impact through domestic prices. Another 

important point to mention is that impact of increase in interest rate on domestic prices is 

not only delayed but also seems less in magnitude.  

Another interesting insight in this scheme, augmenting the earlier findings, is that the 

contribution of world prices is now bigger than domestic price and smaller contribution 

of interest rate is shown. Collectively, these results suggest that the response of interest 

rate increase is weak and delayed whereas the role of world prices is bigger in 

comparison to domestic prices. This suggests the reasons why monetary authorities are 

facing serious problem in curtailing inflation in Pakistan. 

Now the analysis part ends here and conclusion has been discussed in next section. 

 

6.4 Conclusion 

This chapter provides the answers, employing SVAR methodology, of two basic 

questions. First question was that do monetary authorities target financial markets 

indicators while setting interest rates? The study concludes that monetary authorities do 

not take financial markets into consideration while setting interest rate in Pakistan. 

Second question was whether monetary policy significantly influences financial markets 

stability in Pakistan? The study concludes that financial markets do responds 

significantly when interest rates are changed.  

The role of world prices is found crucial especially in terms of impact on domestic prices. 

Its role is also found on interest rate. These results are consistent with Malik (2007) and 
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Aleem and Lihiani (2011). Author is of opinion that it can be indirect impact through 

domestic prices.  

The results also suggest that monetary authorities should aggressively counteract towards 

inflationary expectations to contain persistent inflation. As persistent inflation is the most 

important determinant of asset prices therefore avoiding it will lead toward achieving not 

only financial market stability but also macroeconomic stability. 
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Appendices to Chapter 6 

Formulation II: Model with Exogenous World Prices 
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 Coefficients of Contemporaneous variables in Matrix A - 2
nd

 Scheme 

     
 Coefficient Std. Error z-Statistic Prob. 

     a21 -0.001617  0.008611 -0.187785  0.8510 

a31 -0.021004  0.012500 -1.680335  0.0929* 

a41 -0.385398  0.795942 -0.484204  0.6282 

a51 -0.119216  0.118800 -1.003500  0.3156 

a32 -0.534042  0.412576 -1.294407  0.1955 

a42 -2.467726  8.940362 -0.276021  0.7825 

a52  2.547045  1.240544  2.053168  0.0401* 

a23  0.201330  0.176815  1.138648  0.2549 

a53 -1.570436  0.786118 -1.997710  0.0457* 

a34  0.001993  0.001318  1.512759  0.1303 

a54  0.020880  0.011780  1.772555  0.0763* 

a16  1.496595  2.824017  0.529952  0.5961 

a26 -1.182922  0.300438 -3.937318  0.0001* 

a56 -4.948717  4.429570 -1.117200  0.2639 

 

Variances Coefficients in Matrix B: 

 Coefficient Std. Error z-Statistic Prob. 

Var(y) 0.058708 0.003282 17.88854 0.0000 

Var(P) 0.005884 0.000596 9.865914 0.0000 

Var(m2) 0.009212 0.000861 10.69618 0.0000 

Var(r) 0.591134 0.033101 17.85852 0.0000 

Var(sp) 0.087367 0.004884 17.88854 0.0000 
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Var(wp) 0.001643 0.000000 17.88854 0.0000 

 

 

Structural Variance Decomposition of Output-2
nd

 Scheme 

Period S.E. Output Prices 
Money 

Supply 

Interest 

rate 

Asset 

Prices 

World 

Prices 

 1  0.058759  99.82  0.00  0.00  0.00  0.00  0.18 

 6  0.086796  85.92  1.05  2.95  0.81  2.13  7.14 

 12  0.096464  74.26  1.44  6.55  5.05  5.28  7.42 

 18  0.100189  70.55  2.24  9.31  4.79  5.94  7.17 

 24  0.103270  66.48  3.06  12.23  4.56  6.13  7.53 

 30  0.106489  62.72  3.98  14.72  4.44  5.83  8.31 

 36  0.109691  59.18  5.08  16.85  4.26  5.50  9.14 

 40  0.111840  56.97  5.93  18.04  4.11  5.30  9.65 

 

 

Structural Variance Decomposition of Prices-2
nd

 Scheme 

Period S.E. Output Prices 
Money 

Supply 

Interest 

rate 

Asset 

Prices 

World 

Prices 

 1  0.005853  0.05  82.55  8.20  0.13  0.00  9.07 

 6  0.018966  0.12  51.71  4.68  0.29  0.67  42.53 

 12  0.031545  0.86  43.27  3.06  1.45  2.56  48.80 

 18  0.040265  0.76  43.80  2.15  4.46  3.19  45.63 

 24  0.047505  0.69  45.15  1.57  8.45  3.22  40.95 

 30  0.053991  0.56  46.42  1.25  12.42  3.01  36.34 

 36  0.060062  0.49  47.31  1.15  15.95  2.76  32.37 

 40  0.063942  0.44  47.70  1.18  17.98  2.60  30.10 

 

 

Structural Variance Decomposition of Money Supply-2
nd

 Scheme 

Period S.E. Output Prices 
Money 

Supply 

Interest 

rate 

Asset 

Prices 

World 

Prices 

 1  0.008966  1.56  9.85  86.21  1.41  0.00  0.97 

 6  0.021673  3.80  7.72  74.90  10.10  3.24  0.25 

 12  0.032365  1.10  4.12  71.85  16.99  4.23  0.74 

 18  0.040742  1.74  2.77  70.43  20.18  3.25  1.62 

 24  0.047651  1.44  2.03  70.64  21.10  2.51  2.27 

 30  0.053603  1.25  1.72  71.46  20.78  2.01  2.78 

 36  0.058904  1.11  1.79  72.51  19.77  1.66  3.16 

 40  0.062206  1.03  2.05  73.18  18.87  1.49  3.38 
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Structural Variance Decomposition of Interest Rates-2
nd

 Scheme 

Period S.E. Output Prices 
Money 

Supply 

Interest 

rate 

Asset 

Prices 

World 

Prices 

 1  0.592253  0.14  0.05  0.004  99.80  0.00  0.0033 

 6  1.583596  0.39  1.26  0.38  91.40  2.51  4.079 

 12  2.059248  0.76  1.66  0.27  71.76  14.19  11.35 

 18  2.244863  1.07  2.51  0.24  61.62  21.67  12.89 

 24  2.333654  1.34  3.99  0.24  57.76  24.23  12.44 

 30  2.407044  1.45  5.88  0.27  56.57  24.11  11.71 

 36  2.479635  1.46  7.90  0.33  56.15  23.09  11.068 

 40  2.526189  1.44  9.24  0.36  55.94  22.33  10.68 

 

 

Structural Variance Decomposition of Asset Prices-2
nd

 Scheme 

Period S.E. Output Prices 
Money 

Supply 

Interest 

rate 

Asset 

Prices 

World 

Prices 

 1  0.091289  0.89  1.06  3.65  2.55  91.60  0.26 

 6  0.191205  8.03  5.15  10.88  15.32  59.64  0.98 

 12  0.244096  5.67  6.92  17.78  21.08  39.48  9.06 

 18  0.286267  4.68  7.82  21.40  19.749  28.94  17.41 

 24  0.316486  3.99  9.49  23.77  17.13  24.21  21.41 

 30  0.340135  3.55  11.85  25.29  14.89  21.40  23.03 

 36  0.360948  3.20  14.76  26.11  13.35  19.26  23.32 

 40  0.374446  3.00  16.88  26.31  12.65  18.01  23.15 

 

 

Structural Variance Decomposition of World Prices-2
nd

 Scheme 

Period S.E. Output Prices 
Money 

Supply 

Interest 

rate 

Asset 

Prices 

World 

Prices 

 1  0.001643  0.00  0.00  0.00  0.00  0.00  100.00 

 6  0.006523  1.73  0.35  0.86  0.024  1.28  95.75 

 12  0.009168  3.96  0.75  3.09  0.076  1.11  91.01 

 18  0.010503  3.97  1.06  6.96  0.63  0.91  86.47 

 24  0.011464  3.85  1.163  12.06  1.55  0.79  80.58 

 30  0.012274  3.57  1.12  17.93  2.66  0.71  74.00 

 36  0.013041  3.25  1.01  24.13  3.76  0.64  67.199 

 40  0.013551  3.039  0.94  28.25  4.42  0.60  62.74 
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Impulse Response - One S.D Positive Shock
12

 -2
nd

 Scheme 

                                                           
12

 Here Shock 1 refers to Output Shock. 
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Impulse Response - One S.D Positive Shock
13

 -2
nd

 Scheme 

                                                           
13

 Here Shock 2 refers to Price Shock. 
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Impulse Response - One S.D Positive Shock
14

 -2
nd

 Scheme 

                                                           
14

 Here Shock 3 refers to Money supply Shock. 
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Impulse Response - One S.D Positive Shock
15

 -2
nd

 Scheme 

                                                           
15

 Here Shock 4 refers to Interest rate, i.e. Monetary Policy Shock. 
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 Impulse Response - One S.D Positive Shock
16

 -2
nd

 Scheme  

                                                           
16

 Here Shock 5 refers to Stock Prices, i.e. Financial Market Shock. 
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Impulse Response - One S.D Positive Shock
17

 -2
nd

 Scheme 

                                                           
17

 Here Shock 6 refers to World Prices, i.e. External Shock. 
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Formulation III: Model with Real Stock Prices (Real KSE= LKSE/LCPI) 

 

 Structural VAR Estimates    

 Date: 11/11/12   Time: 16:24    

 Sample (adjusted): 1997M11 2011M02   

 Included observations: 160 after adjustments   

 Estimation method: method of scoring (analytic derivatives)  

 Convergence achieved after 16 iterations   

 Structural VAR is over-identified (1 degrees of freedom)  
      
      

Model: Ae = Bu where E[uu']=I    

Restriction Type: short-run pattern matrix   

A =      

1 0 0 0 0 C(12) 

C(1) 1 C(8) 0 0 C(13) 

C(2) C(5) 1 C(10) 0 0 

C(3) C(6) 0 1 0 0 

C(4) C(7) C(9) C(11) 1 C(14) 

0 0 0 0 0 1 

B =      

C(15) 0 0 0 0 0 

0 C(16) 0 0 0 0 

0 0 C(17) 0 0 0 

0 0 0 C(18) 0 0 

0 0 0 0 C(19) 0 

0 0 0 0 0 C(20) 
      
      
 Coefficient Std. Error z-Statistic Prob.    
      
      

C(1) -0.001761  0.008585 -0.205131  0.8375  

C(2) -0.020350  0.012511 -1.626531  0.1038  

C(3) -0.385850  0.796167 -0.484634  0.6279  

C(4) -0.024595  0.024914 -0.987175  0.3236  

C(5) -0.544850  0.409337 -1.331057  0.1832  

C(6) -2.191797  8.982785 -0.244000  0.8072  

C(7)  0.876813  0.260096  3.371110  0.0007  

C(8)  0.209615  0.176187  1.189734  0.2342  

C(9) -0.321619  0.165308 -1.945580  0.0517  

C(10)  0.002060  0.001327  1.552549  0.1205  

C(11)  0.004648  0.002472  1.879988  0.0601  

C(12)  1.480511  2.822398  0.524558  0.5999  

C(13) -1.199922  0.301961 -3.973763  0.0001  

C(14) -0.988585  0.929991 -1.063005  0.2878  

C(15)  0.058671  0.003280  17.88854  0.0000  

C(16)  0.005899  0.000603  9.788091  0.0000  

C(17)  0.009220  0.000877  10.51412  0.0000  
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C(18)  0.590953  0.033099  17.85389  0.0000  

C(19)  0.018321  0.001024  17.88854  0.0000  

C(20)  0.001643  9.19E-05  17.88854  0.0000  
      
      

Log likelihood   2429.702     

LR test for over-identification:     

Chi-square(1)   1.256688  Probability  0.2623  
      
      

Estimated A matrix:    

 1.000000  0.000000  0.000000  0.000000  0.000000  1.480511 

-0.001761  1.000000  0.209615  0.000000  0.000000 -1.199922 

-0.020350 -0.544850  1.000000  0.002060  0.000000  0.000000 

-0.385850 -2.191797  0.000000  1.000000  0.000000  0.000000 

-0.024595  0.876813 -0.321619  0.004648  1.000000 -0.988585 

 0.000000  0.000000  0.000000  0.000000  0.000000  1.000000 

Estimated B matrix:    

 0.058671  0.000000  0.000000  0.000000  0.000000  0.000000 

 0.000000  0.005899  0.000000  0.000000  0.000000  0.000000 

 0.000000  0.000000  0.009220  0.000000  0.000000  0.000000 

 0.000000  0.000000  0.000000  0.590953  0.000000  0.000000 

 0.000000  0.000000  0.000000  0.000000  0.018321  0.000000 

 0.000000  0.000000  0.000000  0.000000  0.000000  0.001643 
      
      
      

 

 

 
        
        

 Variance Decomposition of LIPI: 

 Period S.E. Shock1 Shock2 Shock3 Shock4 Shock5 Shock6 
        
        

 1  0.058722  99.82  0.00  0.00  0.00  0.00  0.17 

 6  0.086992  85.69  1.04  2.93  0.85  2.05  7.42 

 12  0.096461  74.38  1.39  6.44  5.27  4.82  7.66 

 18  0.100135  70.70  2.21  9.01  5.00  5.70  7.36 

 24  0.103131  66.72  3.05  11.76  4.78  6.03  7.64 

 30  0.106231  63.07  3.99  14.11  4.71  5.79  8.29 

 36  0.109294  59.65  5.10  16.16  4.57  5.48  9.02 

 40  0.111341  57.51  5.96  17.32  4.43  5.29  9.47 
        

  

 Variance Decomposition of LCPI:  

 Period S.E. Shock1 Shock2 Shock3 Shock4 Shock5 Shock6 
        
        

 1  0.005858  0.04  81.82  8.78  0.15  0.00  9.19 

 6  0.019074  0.10  51.01  5.10  0.22  0.55  42.98 
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 12  0.031629  0.82  43.38  3.36  1.22  2.04  49.16 

 18  0.040272  0.75  44.32  2.39  4.02  2.55  45.94 

 24  0.047452  0.65  45.82  1.75  7.87  2.61  41.27 

 30  0.053906  0.56  47.10  1.38  11.77  2.48  36.69 

 36  0.059964  0.48  47.94  1.21  15.28  2.32  32.74 

 40  0.063844  0.44  48.29  1.20  17.34  2.21  30.50 
        
        

  

 Variance Decomposition of LM2:  

 Period S.E. Shock1 Shock2 Shock3 Shock4 Shock5 Shock6 
        
        

 1  0.008943  1.46  10.24  85.75  1.49  0.00  1.04 

 6  0.021496  3.68  7.82  73.78  10.53  3.82  0.33 

 12  0.032103  1.93  4.20  70.20  17.71  5.28  0.65 

 18  0.040424  1.67  2.75  68.43  21.44  4.36  1.33 

 24  0.047285  1.38  2.02  68.42  22.80  3.53  1.83 

 30  0.053178  1.19  1.72  69.16  22.78  2.89  2.23 

 36  0.058407  1.04  1.80  70.22  21.95  2.43  2.54 

 40  0.061650  0.96  2.07  70.94  21.11  2.19  2.72 
        
        

  

 Variance Decomposition of TBR:  

 Period S.E. Shock1 Shock2 Shock3 Shock4 Shock5 Shock6 
        
        

 1  0.592012  0.14  0.038  0.004  99.81  0.00  0.00 

 6  1.590880  0.40  1.182  0.469  91.10  2.33  4.50 

 12  2.077162  0.79  1.635  0.398  71.97  13.15  12.04 

 18  2.261938  1.09  2.560  0.376  62.15  20.18  13.62 

 24  2.349403  1.35  4.108  0.351  58.27  22.70  13.20 

 30  2.422393  1.44  6.048  0.343  57.04  22.68  12.44 

 36  2.495088  1.44  8.113  0.346  56.59  21.76  11.73 

 40  2.541942  1.41  9.484  0.349  56.37  21.05  11.31 
        
        

  

 Variance Decomposition of LRKSE:  

 Period S.E. Shock1 Shock2 Shock3 Shock4 Shock5 Shock6 
        
        

 1  0.019540  0.84  3.74  4.62  2.85  87.91  0.02 

 6  0.041611  7.76  10.24  11.54  14.49  53.62  2.32 

 12  0.055648  5.14  13.08  16.48  17.73  31.82  15.72 

 18  0.066442  4.12  14.78  18.37  15.30  22.64  24.76 

 24  0.074132  3.46  17.51  19.39  12.60  18.74  28.27 

 30  0.080370  3.02  20.90  19.72  10.85  16.36  29.11 

 36  0.086087  2.68  24.58  19.51  10.11  14.51  28.59 

 40  0.089858  2.481  27.02  19.13  10.02  13.43  27.89 
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 Variance Decomposition of LWCPI:  

 Period S.E. Shock1 Shock2 Shock3 Shock4 Shock5 Shock6 
        
        

 1  0.001643  0.00  0.00  0.00  0.00  0.00  100.00 

 6  0.006508  1.77  0.42  0.94  0.02  0.98  95.85 

 12  0.009132  4.14  0.91  3.35  0.07  0.72  90.78 

 18  0.010463  4.20  1.24  7.39  0.63  0.56  85.95 

 24  0.011429  4.07  1.34  12.60  1.57  0.48  79.90 

 30  0.012247  3.77  1.27  18.51  2.71  0.44  73.25 

 36  0.013025  3.43  1.14  24.66  3.90  0.42  66.42 

 40  0.013542  3.20  1.06  28.72  4.63  0.41  61.95 
 

 



Chapter 6:  Monetary Policy and Financial Markets Stability: An SVAR Analysis 

 

Page 171 

 

 

-.04

-.02

.00

.02

.04

.06

.08

5 10 15 20 25 30 35 40

Response of LIPI to Shock1

-.004

-.002

.000

.002

.004

5 10 15 20 25 30 35 40

Response of LCPI to Shock1

-.004

-.002

.000

.002

.004

5 10 15 20 25 30 35 40

Response of LM2 to Shock1

-.2

-.1

.0

.1

.2

.3

.4

5 10 15 20 25 30 35 40

Response of TBR to Shock1

-.008

-.004

.000

.004

.008

.012

5 10 15 20 25 30 35 40

Response of LRKSE to Shock1

-.0020

-.0015

-.0010

-.0005

.0000

.0005

.0010

5 10 15 20 25 30 35 40

Response of LWCPI to Shock1

Response to Structural One S.D. Innovations ± 2 S.E.



Chapter 6:  Monetary Policy and Financial Markets Stability: An SVAR Analysis 

 

Page 172 

 

 

-.020

-.015

-.010

-.005

.000

.005

.010

5 10 15 20 25 30 35 40

Response of LIPI to Shock2

.000

.004

.008

.012

.016

5 10 15 20 25 30 35 40

Response of LCPI to Shock2

-.012

-.008

-.004

.000

.004

.008

5 10 15 20 25 30 35 40

Response of LM2 to Shock2

-.2

-.1

.0

.1

.2

.3

.4

5 10 15 20 25 30 35 40

Response of TBR to Shock2

-.020

-.016

-.012

-.008

-.004

.000

.004

5 10 15 20 25 30 35 40

Response of LRKSE to Shock2

-.0020

-.0016

-.0012

-.0008

-.0004

.0000

.0004

.0008

.0012

.0016

5 10 15 20 25 30 35 40

Response of LWCPI to Shock2

Response to Structural One S.D. Innovations ± 2 S.E.



Chapter 6:  Monetary Policy and Financial Markets Stability: An SVAR Analysis 

 

Page 173 

 

 

-.02

-.01

.00

.01

.02

.03

5 10 15 20 25 30 35 40

Response of LIPI to Shock3

-.008

-.004

.000

.004

.008

.012

5 10 15 20 25 30 35 40

Response of LCPI to Shock3

.002

.004

.006

.008

.010

.012

.014

.016

5 10 15 20 25 30 35 40

Response of LM2 to Shock3

-.3

-.2

-.1

.0

.1

.2

5 10 15 20 25 30 35 40

Response of TBR to Shock3

-.005

.000

.005

.010

.015

5 10 15 20 25 30 35 40

Response of LRKSE to Shock3

-.001

.000

.001

.002

.003

5 10 15 20 25 30 35 40

Response of LWCPI to Shock3

Response to Structural One S.D. Innovations ± 2 S.E.



Chapter 6:  Monetary Policy and Financial Markets Stability: An SVAR Analysis 

 

Page 174 

 

 

-.02

-.01

.00

.01

.02

.03

5 10 15 20 25 30 35 40

Response of LIPI to Shock4

-.016

-.012

-.008

-.004

.000

.004

5 10 15 20 25 30 35 40

Response of LCPI to Shock4

-.012

-.008

-.004

.000

.004

5 10 15 20 25 30 35 40

Response of LM2 to Shock4

-0.4

-0.2

0.0

0.2

0.4

0.6

0.8

1.0

5 10 15 20 25 30 35 40

Response of TBR to Shock4

-.015

-.010

-.005

.000

.005

.010

.015

5 10 15 20 25 30 35 40

Response of LRKSE to Shock4

-.0024

-.0020

-.0016

-.0012

-.0008

-.0004

.0000

.0004

.0008

.0012

5 10 15 20 25 30 35 40

Response of LWCPI to Shock4

Response to Structural One S.D. Innovations ± 2 S.E.



Chapter 6:  Monetary Policy and Financial Markets Stability: An SVAR Analysis 

 

Page 175 

 

 

-.03

-.02

-.01

.00

.01

.02

5 10 15 20 25 30 35 40

Response of LIPI to Shock5

-.006

-.004

-.002

.000

.002

.004

.006

.008

5 10 15 20 25 30 35 40

Response of LCPI to Shock5

-.006

-.004

-.002

.000

.002

.004

.006

.008

5 10 15 20 25 30 35 40

Response of LM2 to Shock5

-.2

-.1

.0

.1

.2

.3

.4

.5

.6

5 10 15 20 25 30 35 40

Response of TBR to Shock5

-.010

-.005

.000

.005

.010

.015

.020

.025

5 10 15 20 25 30 35 40

Response of LRKSE to Shock5

-.0015

-.0010

-.0005

.0000

.0005

.0010

.0015

5 10 15 20 25 30 35 40

Response of LWCPI to Shock5

Response to Structural One S.D. Innovations ± 2 S.E.



Chapter 6:  Monetary Policy and Financial Markets Stability: An SVAR Analysis 

 

Page 176 

 

 

 

-.02

-.01

.00

.01

.02

.03

5 10 15 20 25 30 35 40

Response of LIPI to Shock6

-.005

.000

.005

.010

.015

5 10 15 20 25 30 35 40

Response of LCPI to Shock6

-.012

-.008

-.004

.000

.004

.008

5 10 15 20 25 30 35 40

Response of LM2 to Shock6

-.3

-.2

-.1

.0

.1

.2

.3

.4

.5

.6

5 10 15 20 25 30 35 40

Response of TBR to Shock6

-.020

-.015

-.010

-.005

.000

.005

.010

5 10 15 20 25 30 35 40

Response of LRKSE to Shock6

-.002

-.001

.000

.001

.002

.003

.004

5 10 15 20 25 30 35 40

Response of LWCPI to Shock6

Response to Structural One S.D. Innovations ± 2 S.E.



Chapter 6:  Monetary Policy and Financial Markets Stability: An SVAR Analysis 

 

Page 177 

Formulation IV:  Model without Money Supply 
 
 

 Structural VAR Estimates    

 Date: 11/11/12   Time: 14:10    

 Sample (adjusted): 1997M11 2011M02   

 Included observations: 160 after adjustments   

 Estimation method: method of scoring (analytic derivatives)  

 Convergence achieved after 16 iterations   

 Structural VAR is just-identified    
      
      

Model: Ae = Bu where E[uu']=I    

Restriction Type: short-run pattern matrix   

A =      

1 0 0 0 C(8)  

C(1) 1 0 0 C(9)  

C(2) C(4) 1 C(7) C(10)  

C(3) C(5) C(6) 1 0  

0 0 0 0 1  

B =      

C(11) 0 0 0 0  

0 C(12) 0 0 0  

0 0 C(13) 0 0  

0 0 0 C(14) 0  

0 0 0 0 C(15)  
      
      
 Coefficient Std. Error z-Statistic Prob.    
      
      

C(1)  0.006179  0.007261  0.851072  0.3947  

C(2)  1.615028  2.572303  0.627853  0.5301  

C(3) -0.312031  0.187041 -1.668254  0.0953  

C(4) -38.41816  33.74653 -1.138433  0.2549  

C(5)  1.249889  2.008168  0.622403  0.5337  

C(6)  0.198195  0.143039  1.385602  0.1659  

C(7) -9.336492  9.621297 -0.970398  0.3318  

C(8) -0.140254  2.904609 -0.048287  0.9615  

C(9) -0.995034  0.266767 -3.729976  0.0002  

C(10)  134.6602  105.5017  1.276379  0.2018  

C(11)  0.060756  0.003396  17.88854  0.0000  

C(12)  0.005580  0.000312  17.88854  0.0000  

C(13)  1.101677  0.739569  1.489619  0.1363  

C(14)  0.135572  0.063968  2.119361  0.0341  

C(15)  0.001654  9.24E-05  17.88854  0.0000  
      
      

Log likelihood   1639.748     
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Estimated A matrix:    

 1.000000  0.000000  0.000000  0.000000 -0.140254  

 0.006179  1.000000  0.000000  0.000000 -0.995034  

 1.615028 -38.41816  1.000000 -9.336492  134.6602  

-0.312031  1.249889  0.198195  1.000000  0.000000  

 0.000000  0.000000  0.000000  0.000000  1.000000  

Estimated B matrix:    

 0.060756  0.000000  0.000000  0.000000  0.000000  

 0.000000  0.005580  0.000000  0.000000  0.000000  

 0.000000  0.000000  1.101677  0.000000  0.000000  

 0.000000  0.000000  0.000000  0.135572  0.000000  

 0.000000  0.000000  0.000000  0.000000  0.001654  
      
      
      

 

 

VAR Granger Causality/Block Exogeneity Wald Tests 

Date: 11/11/12   Time: 14:15  

Sample: 1997M07 2011M07  

Included observations: 160  
    
    
    

Dependent variable: LIPI  
    
    

Excluded Chi-sq df Prob. 
    
    

LCPI  8.255212 4  0.0827 

TBR  12.65491 4  0.0131 

LKSE  20.18610 4  0.0005 

LWCPI  24.74513 4  0.0001 
    
    

All  61.28710 16  0.0000 
    
    
    

Dependent variable: LCPI  
    
    

Excluded Chi-sq df Prob. 
    
    

LIPI  1.189191 4  0.8799 

TBR  0.615156 4  0.9614 

LKSE  3.899907 4  0.4197 

LWCPI  14.60258 4  0.0056 
    
    

All  22.86334 16  0.1174 
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Dependent variable: TBR  
    
    

Excluded Chi-sq df Prob. 
    
    

LIPI  0.530595 4  0.9705 

LCPI  6.816830 4  0.1459 

LKSE  5.446792 4  0.2444 

LWCPI  5.810120 4  0.2138 
    
    

All  21.15226 16  0.1727 
    
    
    

Dependent variable: LKSE  
    
    

Excluded Chi-sq df Prob. 
    
    

LIPI  6.695149 4  0.1529 

LCPI  9.007136 4  0.0609 

TBR  10.47998 4  0.0331 

LWCPI  4.986210 4  0.2887 
    
    

All  37.47925 16  0.0018 
    
    
    

Dependent variable: LWCPI  
    
    

Excluded Chi-sq df Prob. 
    
    

LIPI  5.080446 4  0.2791 

LCPI  0.664261 4  0.9557 

TBR  1.938531 4  0.7471 

LKSE  6.440695 4  0.1686 
    
    

All  11.04015 16  0.8070 
    
    
    

       
       

 Variance Decomposition of LIPI: 

 Period S.E. Shock1 Shock2 Shock3 Shock4 Shock5 
       
       

 1  0.060756  99.99  1.20  3.13  9.04  0.00 

 6  0.088442  84.96  1.83  1.25  2.69  9.25 

 12  0.100162  69.35  3.25  2.69  14.31  10.38 

 18  0.105017  65.00  4.74  5.36  14.22  10.65 

 24  0.108747  60.81  6.24  8.36  13.79  10.77 



Chapter 6:  Monetary Policy and Financial Markets Stability: An SVAR Analysis 

 

Page 180 

 30  0.111483  58.14  7.52  10.29  13.17  10.86 

 36  0.113450  56.21  8.65  11.34  12.73  11.05 

 40  0.114442  55.27  9.32  11.67  12.51  11.21 

       

 

 Variance Decomposition of LCPI:  

 Period S.E. Shock1 Shock2 Shock3 Shock4 Shock5 

       

       

 1  0.005829  0.41  91.63  6.69  6.75  7.95 

 6  0.018731  0.47  57.95  0.77  0.086  40.71 

 12  0.031299  1.16  44.08  5.42  0.03  49.28 

 18  0.041194  0.82  38.41  11.49  0.14  49.11 

 24  0.050471  0.58  34.20  17.18  0.47  47.53 

 30  0.059468  0.43  31.15  21.56  0.92  45.91 

 36  0.068359  0.34  28.90  24.67  1.37  44.70 

 40  0.074263  0.29  27.73  26.17  1.64  44.14 

       

 

 Variance Decomposition of TBR:  

 Period S.E. Shock1 Shock2 Shock3 Shock4 Shock5 

       

       

 1  0.594817  0.16  0.77  42.21  55.73  1.10 

 6  1.577698  0.05  5.04  35.96  57.96  0.96 

 12  1.928604  0.21  6.43  26.67  63.34  3.33 

 18  2.060694  0.91  6.89  26.11  62.01  4.05 

 24  2.172358  1.71  6.98  30.52  56.60  4.16 

 30  2.284416  2.14  7.08  35.34  51.23  4.19 

 36  2.388384  2.25  7.41  38.73  47.20  4.38 

 40  2.451900  2.22  7.80  40.13  45.16  4.67 

       

 Variance Decomposition of LKSE:  

 Period S.E. Shock1 Shock2 Shock3 Shock4 Shock5 

       

       

 1  0.093562  2.44  3.43  67.02  25.84  1.24 

 6  0.213690  10.6  13.23  65.82  7.33  2.97 

 12  0.276535  9.16  18.43  66.09  4.41  1.89 

 18  0.306355  8.77  21.80  64.01  3.85  1.56 

 24  0.321063  8.30  24.81  61.69  3.67  1.50 

 30  0.329370  7.95  27.57  59.39  3.52  1.54 
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 36  0.335619  7.66  30.05  57.26  3.40  1.61 

 40  0.339596  7.49  31.55  55.95  3.36  1.63 

       

 

 

 Variance Decomposition of LWCPI:  

 Period S.E. Shock1 Shock2 Shock3 Shock4 Shock5 

       

       

 1  0.001654  0.00  0.00  0.00  0.00  100.00 

 6  0.006801  1.07  0.02  2.20  0.72  95.96 

 12  0.010404  1.59  0.09  5.30  1.35  91.63 

 18  0.012988  1.20  0.18  8.79  1.25  88.55 

 24  0.015187  0.95  0.27  12.17  1.05  85.53 

 30  0.017125  0.77  0.33  15.05  0.86  82.97 

 36  0.018880  0.65  0.36  17.35  0.71  80.91 

 40  0.019968  0.59  0.37  18.59  0.64  79.79 
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This chapter summarizes the findings of the study and underscores the implications of the 

results obtained for Pakistan economy. The main objectives of this study have been to 

investigate the monetary policy stance in Pakistan and to understand how it impacts the 

macroeconomic and financial markets stability. A secondary objective is to examine 

whether globalization has been able to impact inflation in Pakistan and whether it has 

reduced the power of monetary authorities to control domestic inflation. 

 

7.1 Conclusions 

It is argued that under the current global economic scenario, the mandate of central banks 

includes the financial stability along with macroeconomic stability. It is the responsibility 

of national authorities to ensure both macroeconomic and financial stability by 

employing an assortment of both monetary and other prudential tools. 

This study investigates the monetary policy stance and its implications on 

macroeconomic and financial stability in Pakistan. It has been discussed in detail, in 

chapter 2, that during the period of 1990 to 1999, improvement of Balance of Payment 

(BoP) with lower inflation were two important pillars of government economic policies. 

For meeting these objectives, not only various reforms in monetary sector were 

introduced but SBP pursued a tight monetary policy to curtail inflationary expectations. 

The commitment of SBP can be viewed as the lowest T bills rate was 9.60% during this 

entire period.  

Following 9/11 incident, Pakistan decided to become an ally in war on terror. Tougher 

laws on money laundering resulted in increase of foreign remittances that also coincided 

with provision of economic assistance by United States. These factors provided a boost 
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for Pakistan economy. The country witnessed unprecedented real GDP growth rate that 

reached 9% by the middle of the decade. The interest rate
1
 declined from 10.75% in 2001 

to 1.93% in 2003. Eventually, this monetary easing resulted in rise in inflation. In an 

effort to contain on inflation, the State Bank of Pakistan raised interest rates. but 

inflationary pressures continued to rise. By 2008, inflation touched 12%, and spiraled out 

of control in the next year with the headline index crossing 20%. Similar situation was 

experienced in stock markets when stock market got crashed
2
 three times in past decade 

i.e. in 2000, 2005 and 2008. This monetary policy stance, during the last decade, became 

the basis for monetary policy investigation with respect to macroeconomic and financial 

stability in Pakistan. Therefore, this study analyses the monetary policies pursued in these 

two periods with a view understand their consequences for macroeconomic stability. 

Thus, the analysis focuses on the following issues: 

a) Monetary policy stance and its relationship with macroeconomic stability? 

b) Monetary policy stance and its relationship with financial markets stability? 

 

7.2 Monetary Policy and Macroeconomic Stability: 

The monetary policy stance of the State bank of Pakistan has been accommodative since 

Husain (post 1999 era) took over as Governor State bank of Pakistan. Due to such 

accommodative policy, real interest rate remains negative and provided impetus for surge 

of inflation in 2008 onwards. To augment this theoretical understanding, we simulate a 

small New Keynesian Macroeconomic model and put the values obtained from estimated 

model. We find that an accommodative policy results in economic instability. 

Very interestingly, the results of this study corroborates with other studies. For example, 

Clarida et al. (2000) found that in United States in the pre-Volcker era (before 1979) 

when an accommodative monetary policy led to high inflation. Their simulation results 

                                                           
1
 Interest rates on the benchmark 6-month T- bill. 

2
 in 2000, 2005 and 2008 
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showed inflation burst for that period. This was also corroborated by high inflation in 

pre-Volcker era. However, after 1979, in the Volcker-Greenspan era, the Federal Reserve 

raised interest rates sufficiently to stabilize inflationary expectations. 

 

7.3 Monetary Policy and Financial Markets Stability: 

To understand the relationship between monetary policy and financial markets stability, 

we pose two related questions. First, do monetary authorities target financial markets 

indicators while setting interest rates? This question is of relevance in understanding the 

monetary policy stance with respect to financial markets in Pakistan. Second, Does 

Monetary policy significantly influences financial markets stability in Pakistan? A body 

of literature exists that identify several channels through which monetary policy affect 

financial markets, and that maintaining financial stability is now considered as a 

responsibility of central banks. But the debate as to what should central banks do to 

ensure financial stability continues. In particular, two strategies are debated. One strategy 

suggests that occurrence of assets price bubbles is normal thing and mop-up (reactive 

strategy) policy after a bursting of bubble would be appropriate. The second strategy 

involves proactively bursting the asset price (proactive strategy). 

To answer both of above questions, a structural VAR was estimated. Granger causality 

results from SVAR suggest that interest rate does Granger cause asset prices. However, 

the asset prices do not Granger cause interest rates. Thus, the answer to the above 

mentioned questions is that although monetary policy significantly influence financial 

market stability in Pakistan, but the State Bank of Pakistan, the monetary authority, does 

not take financial markets indicators into consideration while setting interest rate in 

Pakistan.  

The results also conclude the important role of World prices in explaining economic and 

financial scenario in Pakistan. World prices granger cause output level and domestic 

price level in Pakistan and then domestic price level Granger cause money supply, 

interest rates and asset prices. The variance decomposition analysis and Impulse 
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Response Function (IRF) also corroborate with the results of Granger causality. Malik 

(2007) and Aleem and Lihiani (2011) also argued similarly that US federal funds rate are 

significant in explaining the interest rate settings in Pakistan. However, author is of 

opinion that it can be indirect impact through domestic prices. Results also suggest is that 

while explaining the variance decomposition of interest rate shock, the contribution of 

world prices is now bigger than domestic price whereas the impact of increase in interest 

rate on domestic prices is small and delayed. Author is of the view that these results 

explain the reasons why monetary authorities are facing serious problem in curtailing 

inflation in Pakistan.  

Another important insight from our estimated SVAR provides rationale about 

maintaining financial stability. The variance decomposition suggests that in case of 

bursting of asset price bubble, in Pakistan, the probability of huge reduction in output 

level is minimal. However, if SBP decides to burst the asset price bubble, proactively, 

then the chances of reduction in output are significant. This result provides justification 

for the State Bank of Pakistan (SBP) to pursue the so-called reactive strategy for 

maintaining financial market stability.  

 

7.4 Policy Implications 

Research is largely conducted in social sciences with one of the two objectives. First, to 

satisfy the intellectual curiosity and second is to find out the solution of practical life 

problems. This study has raised some important question about monetary policy in 

Pakistan that not only answering some intellectual questions but with the help of the 

answers, also intends to provide some policy implications to policy makers.  

The policy implications in the light of results of this study are as follows: 

1. The study suggests that, an accommodative monetary policy creates self-fulfilling 

expectation towards inflationary pressure whereas a well-timed aggressive interest 

rate tightening can reduce inflationary expectations. Therefore, the State Bank of 
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Pakistan should be vigilant and act preemptively toward preventing inflationary 

expectations from getting entrenched. 

2. The study results suggest that in Pakistan, the financial markets do significantly 

respond to monetary policy decisions. Monetary policy stance has implications 

for financial markets stability. Therefore monetary authorities in Pakistan should 

monitor the financial markets.  

3. However, the analysis conducted in this study does not lend support to the idea 

that monetary authorities should explicitly react to stock price dynamics. On the 

contrary, the results of this study suggest that a monetary policy geared towards 

the objective of containing inflation could go a long way in ensuring stability of 

financial markets.   

4. Blinders (1997) argued that “central banking in practice is as much art as science” 

and insisted for need of “disciplined and systematic thinking”. The author felt the 

dearth of research in this area led to unavailability of important policy parameter 

unique to Pakistan’s environment. Therefore one policy implication of this study 

is to underscore the need for designing a macroeconomic model within the 

context of Pakistan with the peripheral research contributing towards micro 

foundation based policy invariant variables as suggested by Lucas (1976). 

 

7.5 Limitation of this study 

It is very important to mention the limitations of this study as Patton (2002, p-223) argues 

that “there are no perfect research designs, there are always tradeoffs”. Various 

constraints make the quest of near perfect research difficult. In today’s information age, 

the time of delivery of research is as important as the research itself, otherwise it may be 

obsolete and useless. Mehra, (2002) even argues that as research is both a learning 

experience and also a product for consumption, therefore researchers must set certain 

constraints such as time, budget and technology in order to make their research useful 

and to avoid them from obsoleteness.  
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Similarly this study is also subject to certain limitations which are as follows: 

1. Bayesian estimation of such macro model instead of simulating cannot be 

undermined. After estimation of a DSGE model, simulating it with under different 

monetary policy assumption is one of the ideal situations. 

2. Output Gap is one of the important variables while investigating the New 

Keynesian framework in Monetary Policy. This study has employed only three 

proxies for Output gap. The result can be made more robust if some other proxies 

may be used in the estimation. 

3. Being a small open economy, Pakistan is impacted through exchange rate pass 

through or World Prices. One of the biggest sources of this pass through is Oil 

Prices which affect the price of almost every commodity. Author intends to 

augment its SVAR macro model with Oil Price to investigate its significance in 

future research. 

 

Keeping in view the limitation, some of the guidelines for future researchers in discipline 

of monetary policy are provided below. 

1. First, this study can be extended with the help of estimating a DSGE macro model 

designed with stylized fact of Pakistan’ economy. After estimation of such model, 

simulating it under different monetary policy assumption would be provide better 

policy recommendations. 

2. The construction of Output Gap, which is not observable, is one of the important 

tasks while investigating Monetary Policy in New Keynesian framework. An area 

of fruitful research is to examine the most appropriate methodology for 

construction of output gap. Author is of the view that more appropriate proxy for 

output gap will enhance the policy relevance of such analysis. 
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3. This study has investigated the relationship between monetary policy and 

financial markets in multi variable environment using six macroeconomic and 

monetary variables. Future research may include variables reflecting fiscal policy 

stance and oil prices. 

4. Another very important area of research can be combining fiscal variables with 

the monetary policy to investigate the economic policies as a whole toward 

economic stability. This study has concluded that the policies conducted by State 

bank of Pakistan led toward instability of economy. However, author is of the 

opinion that including fiscal policy variables will provide a more complete 

understanding of the policy environment and help identify more realistic policy 

options. Therefore it is pertinent to augment such DSGE model with fiscal policy 

variable. 
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