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Abstract
This dissertation consists of three independent essays on monetary policy in
Pakistan.
The first essay deals with the estimation of Taylor (1993) rule for Pakistan
and investigate whether the rule, if followed, leads to an improvement in macroeconomic
performance of the economy as modern macroeconomics literature predicts. We also
assess the optimal weights for inflation and output and the level of inflation to be targeted
by State Bank of Pakistan. Ordinary least squares (OLS) technique is used to estimate
Taylor rule for Pakistan using quarterly data over the period 1991 Q1 to 2005 Q4. The
results indicate that the SBP has not been following the Taylor rule in the period under
consideration, rather the actual policy seems to be in extreme deviation from it.
Assuming Taylor rule as monetary policy strategy we then analyzed macroeconomic
performance – in terms of reduced variability in inflation and output— in comparison to
actual behavior of the economy. Results from backcasting the economy, based on a small
macro model, confirm that macroeconomic performance could have been improved by
following a simple Taylor rule. The model also predicts that performance can further be
improved by setting inflation target and relative weights to the policy objectives
according to the conditions of the economy rather than relying on the ones suggested by
Taylor (1993).
The second essay deals with identification of monetary policy objectives in
Pakistan. Taylor (1993) rule assumes only two objectives for monetary policy, viz. output
and inflation. In practice, however, central banks are entrusted with other objectives as
well, such as interest rate smoothing and exchange rate stabilization. We also focus on
identification of other variables that may potentially explain variation in the short term

interest rate – the monetary policy instrument. A Vector Autoregression (VAR) model is
estimated for the period 1993Q1 to 2005Q4, to predict the monetary authority’s response
to the hypothesized policy objective variables. The results are consistent with economic
theory; short interest rate responds positively to output gap, inflation, trade deficit and
exchange rate but negatively to changes in the foreign exchange reserves and government
borrowing from the central bank. We also discover that most of the variation in the
interest rate is explained by its own lagged values followed by inflation, government
borrowing, exchange rate, output gap, trade deficit and foreign exchange reserves.
The third essay deals with the monetary policy transparency issues in
Pakistan. By virtue of making policy more predictable, transparency of the central bank is
assumed to solve the time inconsistency problem pointed out by Kydland and Prescott
(1977). Notwithstanding the importance of monetary policy transparency in the literature,
no effort has been made so far to analyze this issue with respect to the State Bank of
Pakistan (SBP). We have used Eijffinger and Geraats (2006) index to measure
independently, the transparency level of SBP actions regarding monetary policy and to
compare this with that of the most advanced central banks. According to that index SBP
has been awarded the aggregate score of 4.5 out of 15, which is lower than any of the
central banks’ score in Eijffinger and Geraats (2006). SBP is completely opaque on the
procedural issues, whereas it is least transparent in the policy transparency. On the
political and the economic matters, SBP is partially transparent. An area where SBP is
quite transparent with moderate score is the operational transparency. In comparison with
the other central banks, SBP is at par with some of the central banks in the political and
the operational transparency but quite behind on all other fronts.
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Three Essays on Monetary Policy in Pakistan

I. Background of the Issue
One lesson that we have learned from the literature on modern macroeconomics is
that policy is a game rather than engineering. Under the assumption of rationality, people
react to policy changes whenever policy maker tries to engineer them. The two insightful
contributions of 1970s, namely the Lucas critique (1972) and the time inconsistency
problem advanced by Kydland and Prescott (1977) changed, in holistic manner, the way
macroeconomists and policy makers were contemplating and executing macroeconomic
policies. Viewed microscopically both are nearly similar concepts except for the
difference that the former deals with policy analysis and evaluation while the latter
emphasizes on the structure of policy making. Specifically stating, optimal policies
become time inconsistent if they are set in discretionary regime resulting in sub-optimal
outcomes. As a result of these additions, most of the macroeconomic literature especially
in the field of monetary policy evolved thereafter focused on solving the time
inconsistency problem.
Barro and Gordon (1983) established that although rules are superior to
discretionary policies but the policy maker has enough temptation to deviate from the
announced rule for short term gains in terms of output and employment. To deal with this
problem, Taylor (1993) presented the idea of ‘practicable’ rule and proposed a monetary
policy instrument rule, that is simple and commitment to it is technically feasible1.

1

The simplicity of the rule is grounded in the fact that any individual outside the central bank can easily
judge whether central bank’s policy is in line with the rule recommendations or not. This forces policy

1

Commitment to this type of rule forces policy maker not to deviate from the announced
policy that in turn helps contain inflationary expectations. In this way policy maker
would be able to solve the time inconsistency problem of optimal policies and this simple
rule leads to improved macroeconomic performance. Taylor rule, being the state
contingent, suggests setting the interest rate (monetary policy instrument) according to
the state of the economy. More precisely, it calls for changes in the interest rate in
response to deviation of output from the trend or potential level and that of inflation from
the target. This type of instrument rule as opposed to the targeting rules (due to Svensson
2003) is simple, robust, easily verifiable and strict as there is fundamentally no role of
policy maker’s judgment in time-to-time decisions. Compared to this, targeting rules are
even though flexible, but they are not simple, as they require large amount of data
information and monetary authority uses this information in a complex way to take
decisions on instrument path. Thus, there is an explicit role of judgement in this type of
framework. Hence the targeting rules, though superior theoretically, may not be feasible
policy option for developing countries, as these countries do not meet the pre-requisites
for these rules. These countries have weak and less credible fiscal, financial and
monetary institutions, (Calvo and Mishkin 2004). Hence, commitment to a simple
instrument rule might be good and feasible, but it may not be an optimal monetary policy
strategy for developing countries.
An important point is worth discussing here. In Taylor rule, there are only two
objectives of monetary policy, viz. output and inflation stabilization. But in practice
central banks have additional concerns besides these two, like interest rate smoothing and

maker not to deviate from it rather continues to show strong commitment to follow the rule, thereby
making the rule technically feasible.

2

exchange rate stabilization. The issue becomes more important particularly for
developing countries where exchange rate is not fully flexible and governments depend
heavily on seigniorage revenues due to limited fiscal effort in generating resources for
their expenditures. Within this perspective, Taylor rule as practical guide for monetary
policy would be incomplete in the sense that it would not address some of the issues
faced by monetary authorities. Therefore, one should be very clear on monetary policy
objectives before suggesting any rule to a particular central bank. Estimating appropriate
monetary policy reaction function can identify these objectives.
Another way to deal with the time inconsistency problem is to make monetary
policy actions transparent. Monetary policy transparency increases the policy
predictability thereby reducing private sector uncertainty, (Geraats 2005a). It makes
private agents’ economic decisions more efficient and their expectations (on inflation)
less sensitive to central bank’s actions. In this case central bank has the flexibility to
optimally respond the shocks. In the same way transparency makes it costly for the
central bank to deviate from the society’s preferences (Bernanke, et al 1999; Blinder, et al
2001; and Roll, et al 1994). It also induces central banks to improve their performance in
terms of policy design and forecast accuracy, (Hahn 2002). From the political viewpoint
transparency is thought to be a complement of central bank independence in a democratic
society. Transparency can create even more benefits for developing countries in terms of
improving credibility of monetary institutions and promoting public dialogue in case
central bank is not acting in the social interest. Despite so many benefits, developing
countries are far behind the advanced central banks in transparency practices.

3

II. Introduction to the Dissertation
The importance of these modern issues in monetary policy notwithstanding, this
area has remained out of focus of research (by academia and practioners) in Pakistan.
This is the first attempt to focus on such modern issues with reference to the State Bank
of Pakistan. The main objectives of this dissertation includes: identification of the
monetary policy objectives, estimating Taylor rule for the SBP, estimating
macroeconomic performance by counterfactual backcasting with the Taylor rule as
monetary policy strategy, finding optimal values for response coefficients in the Taylor
rule for Pakistan and analyzing the SBP actions regarding transparency in comparison
with some advanced central banks. There are also some other issues that are by-products
of the study like, optimal level of inflation target for Pakistan, identification of the factors
other than policy objectives explaining short interest rate - the monetary policy
instrument, identifying the periods with varying focus of monetary policy and estimating
the level of inflation that remained implicitly the long term target of SBP.
Specifically, the first essay deals with estimation of the Taylor rule,
macroeconomic performance with this rule and the optimal response coefficients in the
rule for Pakistan. The second essay deals with identification of monetary policy
objectives. Taylor rule considers only two monetary policy objectives but practically
there can be more than these two objectives, especially in developing countries. These
other objectives include interest rate smoothing, exchange rate stabilization, trade deficit
reduction etc. It also focuses on identification of the variables, other than policy
objectives, that explain variation in the short term interest rate – the monetary policy
instrument. The third essay deals with the transparency of monetary policy in Pakistan in

4

comparison with nine central banks in advanced countries. Transparency level has been
measured independently by an index developed by Eijffinger and Geraats (2006) and then
compared with the most advanced and transparent central banks taken in that study.
In the first essay, it has been found that the State Bank of Pakistan has never
followed the Taylor rule (in any of the SBP governors’ period). There is an indication
that the focus of monetary policy in Pakistan has not been limited to only two objectives
(in the Taylor rule) and there are other monetary policy objectives that may have taken
preference over inflation and output stabilization. Results by counterfactual simulation
show that both the inflation and the output variability would have been less and similarly
the loss to the society would have been reduced with the Taylor rule based monetary
policy. With respect to the optimal parameter values in the rule we have found that the
simple instrument rule – like the Taylor rule could perform even better if we adjust
inflation target and equilibrium real interest rate for the case of Pakistan.
Regarding the second essay we have found a procyclical response of monetary
policy to output, inflation, exchange rate and the trade deficit. The short interest rate has
been found to respond negatively to the foreign exchange reserves and government
borrowing. It has also been found that most of the variation in interest rate is explained
by its own lagged values. Other variables, explaining variation in the interest rate, can be
ranked as the inflation, government borrowing, exchange rate, output gap, trade deficit
and finally the foreign exchange reserves.
In the third essay we have used Eijffinger and Geraats (2006) index to measure
monetary policy transparency in Pakistan. The index includes five types of transparency.
Our results show that SBP is completely opaque on the procedural issues, whereas it is

5

least transparent on policy transparency. On the political and economic matters, SBP is
partially transparent. An area where SBP is quite transparent with moderate score is the
operational transparency. In comparison with the other central banks, SBP is at par with
some of the central banks on political and operational transparency but quite behind in all
other respects. Overall we have found that SBP is least transparent in the group of central
banks presented in Eijffinger and Geraats (2006).

6

Essay 1

Taylor Rule and the Macroeconomic Performance in Pakistan

1.1 Introduction
The most agreed upon proposition in the modern macroeconomics is that policy
based on rules is superior to discretionary formulations wherein monetary authority sets
the policy instrument exclusively based on their own judgment2. Kydland and Prescott
(1977) and Barro and Gordon (1983a) have convincingly put forward that under rational
expectations, discretionary policies, though optimal, would not remain in force over time
– the standard time inconsistency problem3. The idea was so influential that most of the
macroeconomics literature after 1977 deals with the solutions to the time inconsistency
problem. For example, Barro and Gordon (1983b) highlighted that punishment by private
agents to the policy maker in case of deviations from the target solves the time
inconsistency problem.4 Similarly, Rogoff (1985) has suggested appointing head of the
central bank who is known to be inflation averse. On the other hand, Walsh (1995)
established that performance based contracts of the central bankers could be a possible
solution to the time inconsistency problem.

2

In a rule, monetary policy instrument is set according to a mathematical formula. However, there is also a
role of judgment in more sophisticated targeting rules, Svensson (2003).
3
If economic agents form expectations rationally then in the case of discretion of monetary authority,
private agents expect inflation higher than the target level announced by authorities. The reason is simple:
if private agents make wage contracts according to the inflation target announced then the authorities can
deviate from the announced target to get short term benefits in terms of output (a standard Phillips curve
relationship). So with rational expectations private agents expect inflation (usually) higher than the target
level announced by the authorities if authorities could deviate from the announced policy. In this way low
inflationary policies become time inconsistent.
4
Private agents can punish monetary authority by incorporating higher expected inflation in their wage
contracts.

7

Though the time inconsistency literature undoubtedly demonstrated that rules are
superior to discretionary framework, it offered us no clue as to how the rules could be
used in practical policy making process. Taylor (1993) resolves this issue and offers a
rule that is both practicable and simple. It suggests setting the monetary policy instrument
based on the state of the economy. More precisely, Taylor rule calls for changes in the
short interest rate in response to deviation of actual output from its potential level and
that of inflation from the target with equal weight given to both objectives. This simple
rule has the advantage of overcoming the time inconsistency problem with the added
potential to improve macroeconomic performance.5
Pakistan has experienced cycles in inflation and real economic activity in the
history. Inflation reached the peak at 23% in 1974, and touched the lowest of 2.44% in
2002. Similarly the real output growth varied between 8.7% in 1980 and -0.1% in 1997.
This indicates poor macroeconomic performance, as it is now abundantly clear that a
country cannot graduate from low-income to middle-income economy status unless it has
sustained high growth with stable inflation, (e.g. Fischer 1994)6. On the other hand, being
a developing country, Pakistan has institutions that are not yet strong and independent.
There is fiscal pressure and a constant struggle for exchange rate stabilization by the
monetary authority. Therefore, simple instrument rule – like the Taylor rule might be a
feasible option even though it may not be the optimal and it could serve as a first step to
move from discretion to more elaborate inflation targeting framework7.

5

The rule also avoids the enforcement problem, highlighted by Barro and Gordon (1983b), as it is easily
verifiable by an agent outside the central bank. In this sense commitment to this rule is technically feasible.
6
Variable inflation creates uncertainty for the economic agents in which case they are unable to take
optimal decisions. In this way inflation variability is harmful for economic growth.
7
As instrument rules are simple, robust, easily verifiable and strict and there is fundamentally no role of
policy maker’s judgement in time to time decisions, commitment to these rules is a good and feasible

8

In this study Taylor rule for Pakistan has been estimated to establish whether or
not the State Bank of Pakistan (SBP) has been following such a rule8. Another issue that
is addressed is the investigation of how a simple monetary policy rule (Taylor rule here)
can improve macroeconomic performance given the constraints in a developing country.
The study also investigates whether the parameter values (the weights on output and
inflation stabilization, and the target inflation rate) in the rule suggested by Taylor are
optimal for a country like Pakistan or they require changes as the original values were
Fed specific.
To accomplish these objectives, we have estimated the Taylor rule using Pakistani
data for the period 1991-2005. In the second step the macroeconomic performance has
been evaluated through counter factual simulations. While doing so, a backward –
looking transmission mechanism for Pakistan has been estimated, while assuming Taylor
rule as the monetary policy strategy9. Finally to find the optimal weights on inflation and
output in the reaction function and the optimal inflation target for Pakistan, economy has
been backcasted with different values of these parameters and then standard deviations of
inflation and output and the loss associated with each set of parameter values are
compared. In this study we have used stochastic simulation instead of just relying on the
historical simulation10,11.

monetary policy strategy for developing countries. Compared to this, targeting rules (due to Svensson) are
even though optimal and flexible, but not simple.
8
The objective here is not to estimate actual reaction function of the SBP but is to just explore whether
SBP has been following Taylor rule or not.
9
This type of model is given by Svensson (1997) and estimated by Rudebusch and Svensson (1999) for
U.S economy.
10
For that matter we have used bootstrap simulation to resample our estimated shocks.
11
It is worth noting here that in most of the studies in this area analysis is based only on historical
simulation, McCallum (2003).

9

It has been found that the State Bank of Pakistan has never followed the Taylor
rule (in any of the governors’ period). In fact, given the level of inflation and output, the
Taylor rule would have recommended a much more aggressive response of monetary
policy than the actual policy setting had been during 1991-2005. We have found that the
output gap and inflation explain only one fourth of the variation in the interest rate. This
indicates that the focus of monetary policy in Pakistan has not been limited to only two
objectives (in the Taylor rule) and there are other monetary policy objectives that may
have taken preference over inflation and output stabilization. On the other hand
simulation results have confirmed that the macroeconomic performance could have
improved had the Taylor rule been followed. Both the inflation and the output variability
would have been less and similarly the loss to the society would have been reduced with
the Taylor rule based monetary policy. The stochastic simulation has also confirmed
these results, as the better performance by the Taylor rule could not be rejected even in a
number of different scenarios.
With respect to the optimal parameter values in the rule, it has been found that the
macroeconomic performance could have improved even better by putting equal weight in
the rule to the objectives of output stabilization and inflation with an inflation target of
8%12. The second best possibility has been found to put all the weight on output
stabilization in the reaction function. Constrained numerical optimization and bootstrap
simulation have confirmed these results. So the main result we have drawn is that simple
instrument rule – like the Taylor rule could perform much better than discretionary policy

12

The coefficients of output gap and inflation are same as proposed by Taylor but inflation target is
different to what is taken by Taylor.

10

can, but the parameter values in the rule must be adjusted carefully according to the
circumstances of a country.
Remainder of the study proceeds as follows. In section 1.2 both types of monetary
policy rules, namely instrument as well as targeting rules are defined and explained. It
also deals with the characteristics of simple instrument rules in developing countries
perspective. Methodology for estimation, backcasting, simulation and numerical
optimization is given in section 1.3. Next section explains in detail the empirical results.
Finally section 1.5 concludes the essay.

1.2 Monetary Policy Rules
A monetary policy rule can be defined as a description-expressed algebraically,
numerically, graphically-of how the instruments of policy, such as monetary base or the
discount rate, changes in response to economic variables (Taylor, 1999b). Policy rules are
not only like constant growth rate rule for money supply, but feedback rules, such as
money supply response to changes in unemployment and/or inflation etc are also
considered as policy rules. In the area of exchange rate policy, a fixed exchange rate
system is clearly a policy rule, but so are adjustable or crawling pegs.
As stated earlier, there is substantial consensus among macro economists that the
policy rules have greater advantages over discretion in improving economic performance.
More precisely discretionary policy is referred to as the “inconsistent” solution in
dynamic optimization problems. It could be argued that advantage of rules over
discretion is like the advantage of a cooperative over a non-cooperative solution in game
theory. However, if a policy rule is to be used for macroeconomic growth and

11

stabilization then it should be in place for a reasonable long period of time, to gain the
advantages of credibility associated with that rule.
After the consensus in 1980s on superiority of the rules over discretion, another
debate started in early 1990s on the structure or formulation of the rules. There are two
types of monetary policy rules in the literature: simple instrument rules (proposed by
McCallum 1988; Taylor 1993 and others) and targeting rules (due to Svensson 1997;
2002; 2003). This debate concerns the issues like simplicity, robustness, reliability,
practicability, international practices, technical feasibility, results orientation and role of
policy maker’s judgement in different policy rules. Before going to this discussion,
especially in the developing countries perspective, we first define these two types of
rules, (especially the Taylor rule) and outline their characteristics.

1.2.1 Instrument Rules
Simple instrument rules specify monetary policy instrument as a function of the
state of the economy (information about which is available to the central bank). These
rules are simple to follow and require little amount of information. They are also robust
and technically feasible in the sense that commitment to them is easily verifiable.
Examples of these rules are Meltzer (1987), McCallum (1988), Taylor (1993), Henderson
and McKibbin (1993) etc. The most famous and the one that attracted a large amount of
research in 1990s is the Taylor (1993) rule. Taylor (1993) offered an instrument rule to
conduct monetary policy operations: setting the target for federal funds rate (monetary
policy instrument) equal to an “equilibrium” real funds rate plus the current inflation and
adding to it a weighted average of monetary authority’s response to the deviation of

12

current inflation from the target and percentage deviation of the real GDP from an
estimate of its potential or full-employment level. He argues that this rule represents
“good” policy in the sense that it relates a plausible Fed instrument to reasonable goal
variables, and it stabilizes both inflation and output reasonably well in a variety of
macroeconomic models13. The rule can be described by the following equation:
(1.1)

i t = r * + π t + α 1 y t + α 2 (π t − π * )

where r * is the long run equilibrium real interest rate, π t is the current inflation rate

(Taylor takes this as last four quarters average including the current quarter), π * is the
target inflation rate and yt is the deviation of output in period t from its long run trend.
This rule suggests interest rate setting by the Fisher hypothesis in the absence of
deviation of output from the potential level and inflation from the target. In this case, the
interest rate would simply be equal to 4% as Taylor took both the values of r* and π t as
2%. However if there is deviation of either inflation from the target or output from the
normal level then interest rate would be adjusted according to the rule. The response
coefficient on both output gap and inflation deviation is taken as 0.5.
It should be emphasized here that the coefficients must fulfill the restrictions that

α 1 ≥ 0 and α 2 > 0 to have macroeconomic stability. Because if say, coefficient on
inflation deviation is less than zero then a rise in inflation would lead to an interest rate
cut, which will induce increased spending. This would tend to increase aggregate
demand, thereby further increasing inflation (an unstable solution). Where as if it is
greater than zero then this instability doesn’t arise, because then Taylor rule ensures that
inflation is equal to its targeted value π * (Taylor 1999a).
13

This indicates the robustness of the rule.

13

Instrument rules are simple and explicit reaction functions and hence they are
easy to follow. They require little amount of human capital (team of professionals) that
take timely decisions depending on the state of the economy. What is required is just to
make a rule that has good theoretical properties and is expected to perform well, no
matter what the transmission mechanism or the state of the economy is. In this regard, the
policy maker is supposed to follow it mechanically. It is worth discussing here that
Taylor (1993) warns on the mechanical use of this rule and suggests its use as a guideline
to central bankers while taking monetary policy decisions. But the rule is structured as to
not allow the deviation from the rule, thereby making policy maker to follow it
mechanically (Svensson 2003). In this case central bankers just need to have information
on the variables included in the rule and then rule guides them to take actions according
to the condition then. In this case what is needed for policy making is just “a clerk armed
with a simple formula and a hand calculator” (McCallum 2000). So there is
fundamentally no role of policy maker’s judgement in policy decisions. Once the rule is
set, perfect knowledge about transmission mechanism is even not required in policy
making14.
Similarly these rules are robust and reliable - the important characteristics for a
rule to be prescribed for an economy. By robustness we mean that a rule should perform
reasonably well in different macroeconomic models, with different estimates of potential
output and equilibrium real interest rate and with different inflation targets. Similarly a

14

It does not mean however that this knowledge is not required at all. It is necessary to understand the
transmission mechanism while making a rule for a country. After all, if say interest rate does not affect the
aggregate demand of a country then why should there be simple interest rate rule. So what we mean by
unimportance of this knowledge here is that once the rule is set and monetary authority is committed to
follow it, no further knowledge on transmission mechanism is required.

14

rule is reliable if it could produce results at least as good as in a period that is thought to
be golden in monetary policy history. Instrument rules are robust in different
macroeconomic models for the economy; see for instance, McCallum (1988), Levin,
Wieland and Williams (1999), Rudebusch (2002) among others. One of the problems
with rules discussed by Barro and Gordon (1983b) is commitment to the rule because
policy maker has the temptation to deviate from the announced rule to gain short term
benefits in terms of output and employment. Because of simplicity and requirement of
response to small data set, instrument rules do not carry such problem. An observer
outside the central bank can easily judge whether the rule is being followed or not,
making it costly for the policy maker to deviate from the announced rule. In this sense
commitment to these rules is technically feasible. In nutshell, we can say that instrument
rules are simple, robust, reliable and strict and commitment to them is technically
feasible.

1.2.2 Targeting Rules

In 1990s some of the central banks adopted much more elaborate framework to
keep inflation on target and output on the track. This type of framework was adopted
without any strong academic research/recommendation. Later on however, a considerable
research has been done in this area and the framework is now known as ‘inflation
targeting’ or ‘inflation forecast targeting’ in the literature. This framework is also like a
rule with some discretion given to central banks with in the given limits. This type of rule
is known as targeting rule due to Svensson (2002). In this framework central banks
announce a numerical inflation target (point target or target range) and monetary policy
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has legislated mandate for achieving that inflation target with clear instrumental
independence. In the whole process there is a high degree of monetary policy
transparency and accountability of concerned authorities. Inflation forecast is taken as the
intermediate target. Central bank sets instrument so that inflation is forecasted to be on
target. This type of framework can best be termed as “constrained discretion” as
Bernanke and Mishkin (1997) stated.
There are two types of targeting rules, “general targeting rule” and “specific
targeting rule”. A general targeting rule specifies an operational loss function, which the
monetary policy is committed to minimize. In specific targeting rule, a condition for
setting the instrument is specified, e.g. marginal rate of transformation and substitution
between the target variables is equalized. It gives an implicit reaction function of the
monetary authority that needs not to be announced. According to this type of framework
central banks collect large amount of data and then formulate the policy in a complex
way. Such a framework can best describe the strategy adopted by most of the inflation
targeting central banks. This type of rule has good theoretical base, as there is no simple
representation of reaction function. Here condition for instrument path is described by
optimal first order Euler conditions and central bank behavior is not modeled in a
mechanical way. There is also a clear role of judgment in monetary policy making,
(Svensson 2005).

1.2.3 Characteristics of the Instrument Rules in Developing Countries Perspective

Developing countries have weak institutions, small information set, low capacity of
professionals and monetary policy having multiple objectives without clear prioritization.
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Calvo and Mishkin (2003) identify five fundamental institutional problems in developing
countries: weak fiscal institutions, weak financial institutions, low credibility of monetary
institutions, currency substitution and liability dollarization and finally the vulnerability
of the developing countries to sudden stops in capital inflows. In this situation simplicity
of the instrument rules might be more attractive for these countries as they face the
constraint of human capital for optimal decisions from time to time. Wrong judgement by
the policy makers at a particular time may lead to undesirable consequences. So a simple
instrument rule that is to be followed mechanically could be the best policy prescription
for developing countries. But at the same time this simplicity characteristic may be a
disadvantage of the rule here because developing countries have complex economic
structure. These economies are subject to external shocks and monetary policy has
objectives other than output and inflation stabilization like exchange rate management
and fulfillment of the fiscal needs etc. In this case simple monetary policy rules may not
be a good policy option if they don’t incorporate these other objectives of the policy that
may take preference over output and inflation in a particular time period. If these
objectives are included in the rule then it no more remains simple. So there is a tradeoff
between simplicity and completeness (in terms of incorporating all of the objectives) of
the rule.
At the same time these simple rules might be attractive for these countries as having
multiple objectives of monetary policy without clear prioritization may lead to deviation
from the rule in certain situations. As outsiders can easily verify commitment to the
simple instrument rules, this property makes it costly for the central banks to deviate
from the rule. Similarly the credibility problem of monetary institutions could be solved
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with this type of rules. As the simple rules are easy to verify, monetary authorities can
invest in their reputation by committing themselves to such a rule. One other point that is
worth discussing here is that, due to complex structure of the economy, knowledge about
transmission mechanism is limited in developing countries. Estimates of equilibrium real
interest rate and potential output are rough. In this case a simple rule can be prescribed
for policy making only if it is quite robust. As discussed above, simple instrument rules
are robust in different economic models and with different measures of output gap, real
interest rate and inflation. With these characteristics the simple rules are attractive for the
developing countries and could serve as the first step for moving from discretionary
policies to more elaborate rule based monetary policy framework.

1.3 Methodology

Since 1993 when Taylor presented a simple instrument rule for monetary policy, a
handsome amount of research has been done in this area. Three issues regarding this rule
have been discussed much in the literature (theoretical and/or empirical): positive
analysis, robustness and economic performance by the rule. As discussed in the
introduction, the objective of this study is not to identify the policy reaction function of
the State Bank of Pakistan. Rather we are interested in comparing actual policy with that
suggested by the Taylor rule. It has also been investigated whether the economic
performance would have improved had the Taylor rule was followed. In this regard, the
optimal inflation target, equilibrium real interest rate and optimal weights on output and
inflation in the Taylor rule for Pakistan have been estimated. Below we explain the
methodology for these estimations.
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1.3.1 Estimation

For the first objective of the study, two methodologies can be adopted: standard
regression techniques that we use more frequently and simple comparison of actual and
simulated data, that Taylor (1993) used. With respect to the first method, Taylor rule can
be written as:
it = r * +π t + α1 yt + α 2* (π t − π *)

(1.2)
where

r * - Long run equilibrium real interest rate
it -

Short interest rate taken as monetary policy instrument

π t - Previous four quarters (including the current one) average inflation
yt - Output gap calculated as percentage deviation of actual output from the normal
level.

π * - Long run inflation target of the central bank

There are four parameters, r * , π * , α 1 and α 2* in equation 1.2 that have been taken by
Taylor as, respectively, 2%, 2%, 0.5 and 0.5. Here it is assumed that central bank has the
information on current output and inflation.
The above rule 1.2 can easily be converted into estimable form as
(1.3)

it = α 0 + α 1 y t + α 2 π t
where α 0 = r * −α 2*π *

α 2 = (1 + α 2* )
Now the parameter values become α 0 =1, α 1 =0.5 and α 2 =1.5
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These are the values if a central bank is exactly or strictly following the rule. However, if
this is not the case, then following conditions must hold:

α 1 >0 and α 2 ≥ 1
otherwise the system would be unstable. The second condition is known as ‘Taylor
Principle’ in the literature, (for instance, Taylor 1999; and Woodford 2001). If intercept
in equation 1.3 is negative then either real interest rate is negative or target level of
inflation is high (atleast more than double the real interest rate).
If the objective is to just estimate Taylor rule and not the actual policy reaction
function (as is the case here), equation 1.3 should be estimated by OLS. Some other
techniques like TSLS, GMM, VAR based approaches etc may improve estimation
efficiency but at the cost of the loss of rule’s theory, as the rule specifies interest rate as a
linear function of output gap and inflation. However the statistical inference makes sense
only if the variables in equation 1.3 are stationary. But if the estimated residuals are
stationary then OLS estimates of equation 1.3 are super consistent and integration of the
variables in the equation does not create any problem, (e.g. Enders 2004)15. For that
matter we have estimated the equation 1.3 by OLS and unit root test is applied on the
estimated residuals of the equation.
In the second procedure, short term interest rate has been simulated with actual
data on output and inflation and assuming Taylor rule as monetary policy strategy. If the
central bank has been following the Taylor rule then both series (actual and simulated)
must be close to each other with almost the same behavior and basic statistics like mean,

15

If linear combination of non-stationary variables is stationary then variables are said to be cointegrated.
In Engle-Granger two-step methodology, regression with non-stationary variables is estimated and then in
the second step, unit root test is applied on the estimated residuals from the equation, estimated in the first
step.
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range, standard deviation etc. Taylor (1993) uses this method to evaluate the Fed’s
policy. The method is somewhat less sophisticated but can perform very well in
identifying the behavior of monetary policy with reference to such a simple rule.

1.3.2 Macroeconomic Performance

For the economic performance, economy has been simulated with Taylor rule as
the monetary policy strategy and then the macroeconomic performance has been
evaluated on the basis of variability in inflation and output and loss to the society. This
analysis has been done both with the historical as well as stochastic simulation. For that
matter some issues need to be further discussed here. First is the macroeconomic model
on the basis of which the economy has been simulated. The modern macroeconomic
literature carries three types of transmission mechanisms (macroeconomic models):
Lucas-type expectations-augmented Phillips curve, Neo-Keynesian and New-Keynesian
models, (see Cukierman 2002 for discussion on these models). We have used here NeoKeynesian type model given by Svensson (1997) and estimated by Rudebusch and
Svensson (1999)16. According to Svensson (1997), although simple, the model has well
theoretical properties and captures essential features of the more elaborate models, which
some of the central banks are using for policy analysis. The model is fully backward
looking and assumes price rigidity in the economy17. The model can be described by the
following two equations along with the central bank’s reaction function given in equation
1.3,

16

Estimation of the first and the last requires the assumption of rational expectations and fixed values for
some of the parameters. Rational expectations hypothesis has not been tested in Pakistan yet and we do not
have previous studies to take from which fixed values for some of the parameters.
17
In the case of Pakistan, inertia in output and inflation is consistent with VAR study by Malik (2006).
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(1.4)

yt = β1 yt −1 + β 2 (it −1 − π t −1 ) + ut

(1.5)

π t = γ 1π t −1 + γ 2 y t −1 + ε t

with the parameter restrictions , 0 < β 1 < 1 , β 2 <0, 0 < γ 1 < 1 , γ 2 >0
As prices are assumed to be rigid, central bank could affect aggregate demand
through changes in the real interest rate. Output is affected by one period lagged real
interest rate and its effect on inflation is even one period later and indirect. Again this
model can be estimated by OLS as long as the variables in the model are stationary and
there is no cross and contemporaneous correlation between the residuals of the two
equations in the model. If the variables are non-stationary then this property can be
imposed in the estimation and restricted OLS can be used to estimate the model
(Rudebusch and Svensson 1999). Similarly if there is contemporaneous correlation across
the equations then the system should be estimated as a Seemingly Unrelated (SUR)
model.

1.3.3 Loss Minimization

The last objective concerns finding optimal parameter values in the rule for
Pakistan. This has been done by backcasting the economy with different combinations of
the parameters in the rule and then comparing these results. The optimal set of parameters
is the one, which decreases output and inflation variability and hence minimizes the loss
to the society measured by equation 1.6. Again to find the statistical significance of this
set of parameters, stochastic simulation (by bootstrapping the errors) has been used.
Optimal parameter values have also been found here by constrained numerical
optimization (in a set of continuous parameter values). For that matter the loss function
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(from Svensson 2002) is given by the following equation and the constraints are two
equations 1.4 and 1.5 of the macroeconomic model described above.
(1.6)

Lt =

1
2

[α

v a r ( y t ) + β v a r (π

t

)]

The loss function is defined over the variances of output gap and inflation respectively
and α and β are relative weights assigned by the society to different objectives, i.e. the
society’s preferences about output and inflation. Variability in output gap and inflation is
included in the society’s loss function assuming both are bad for a society. Society is
utilizing all the resources in the best way if output is on its potential level. If output is
below this level there would be higher unemployment in the economy. On the other hand
if it is above potential level then economy becomes over heated. So both the recession
and the boom are bad as compared to the steady state. Thus central bank being an agent
to the society conducts monetary policy to minimize variability of output around potential
level. Similarly inflation variability negatively affects long run growth. Inflationary
expectations have strong impact on behavioral variables like saving, consumption, money
demand, investment etc. So inflation uncertainty negatively affects these economic
decisions thereby hurting long run growth. It is important to note that although the level
of these variables does matter but their variability causes more problems atleast in the
macroeconomic models with rational expectations.
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1.4 Estimation Results
1.4.1 Estimating Taylor Rule for Pakistan

To see whether the State Bank of Pakistan has been following the Taylor rule, we
have adopted two different methods as described in section 1.3. With the first
methodology, we have estimated the Taylor rule for Pakistan for the period 1991-2005
using quarterly data on call money rate (short interest rate taken as monetary policy
instrument), CPI inflation and real output gap. The results clearly indicate that the actual
policy of the State Bank of Pakistan does not correspond to the Taylor Rule. Coefficient
of output gap has opposite sign while that of inflation has magnitude different to what is
prescribed by Taylor (1993), as shown in equation 1.718. As given in the appendix table
1.9, all the three variables in the regression are integrated of order one or they are non
stationary at level so the residual series from this estimated equation must be stationary,
otherwise the estimated regression would be spurious in the language of Granger and
Newbold (1974). It can be seen from equation 1.7 that the estimated residual series is
stationary as null of the unit root in ADF test is easily rejected at conventional level of
significance19. So the results from this equation are super consistent.
(1.7)

i t = 4 .3 4 − 0 .3 8 y t + 0 .5 1π
(4.28)

(-2.28)

Adjusted R2 = 0.22,

t

(4.17)

DW= 0.89

ADF-stats for residuals = -4.11

18

t-stats in parentheses.
It is important to note that critical values used in this case are those given by Phillips and Ouliaris (1990),
which are different to what are used for ADF test on actual variables. In the present case critical value at
5% significance level is (-3.57).

19
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There are a number of issues to be discussed here regarding these results. First, it
is clear from the estimated equation that State Bank of Pakistan (SBP) has not been
following the rule proposed by Taylor (1993). This should not be of any surprise as SBP
has never claimed to follow such rule. History of SBP shows that policy was ineffective
and mainly was designed by the government before 1990s. As a part of financial sector
reforms, monetary policymaking became independent, though partially, of the
government in the beginning of the last decade. Since then it is the responsibility of the
SBP to conduct monetary policy and it has been done in a discretionary framework.
The second issue is about the coefficient of output gap. According to the
estimated Taylor rule for Pakistan, SBP had been increasing interest rate or contracting
money whenever the economy was in recessionary phase (output was below trend) and
policy had been loosed whenever there was inflationary pressure or the output was above
the trend or potential level. This behavior is not only in conflict with what is suggested by
Taylor (1993), but also is strange and difficult to interpret with the help of economic
theory. One of the possible explanations for such results is that, being the central bank of
a developing country, SBP would not like to lean against the wind in an economy that is
less elastic to policy changes. It is more affected by the external shocks than by the
internal policies. So whenever the economy starts growing by some exogenous factor, the
SBP does not want to lower its momentum. In this case even when output gap is positive,
interest rate is not increased due to the fear of loosing higher economic growth and loose
policy remains in force. Being a developing country the objective of output may take
preference over that of inflation. This reasoning may well explain the estimated results if
we just take the case of positive output gap. But it is difficult to explain the behavior in
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the opposite scenario that is increasing interest rate in recessions. Anyhow we cannot
ignore the possibility of getting such results in a country where central bank’s loss
function may contain monetary policy objectives other than output and inflation and the
reaction function is misspecified without including those objectives in the estimation20.
The third issue is regarding the coefficient of inflation. We are well aware of the
Taylor principle that the response of the central bank must be at least one for one to
inflation; otherwise the system would be divergent. Theoretically the intuition is much
clear: if central bank looses monetary policy when inflation is above target then prices
can potentially move without bounds. We have found the coefficient of inflation
substantially less than one. This implies pro-cyclical response of monetary policy to the
business cycle. Again this may be due to the external shocks in the economy and the
factors affecting inflation other than those in the monetary sector.
Fourth, the R2 is only 0.22 indicating that only about one fourth of the variation in
short interest rate is explained by the output gap and inflation. It opens the door for the
research on identification of the factors, other than output gap and inflation that play
important role in monetary policy. Pakistan is a developing country that may have other
monetary policy objectives like, exchange rate stability, interest rate smoothing, financial
sector stability etc. This might also be one of the reasons, why a country like Pakistan
hesitates to follow a rule that does not address these issues.
Fifth, the value of the Durbin-Watson (DW) statistics clearly indicates that there
is a high degree of autocorrelation in the estimated SBP’s reaction function. This is a
clear signal that either SBP has the objective of interest rate smoothing or again there are
missing variables in the above regression (8). So instead of making a policy in line with
20

This issue is investigated in the second essay of this dissertation
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the Taylor type rule that may have increased the interest rate volatility, SBP preferred to
smooth the interest rate21.
To test the objective of interest rate smoothing we have estimated Taylor rule
including lagged values of interest rate on the right hand side. Results in equation 1.8
show that SBP has clear objective of interest rate smoothing as the coefficient of lagged
interest rate is highly significant and is of considerable magnitude. However the
coefficient of output gap is positive but highly insignificant and that of inflation is
significant only at 16% level of significance with a quite low magnitude.
(1.8)

it = 1.77 + 0.02 yt +0.12 лt + 0.68 it-1
(1.82) (0.14)

Adjusted R2 = 0.51,

(1.41)

(6.82)

DW= 2.26

Table 1.1: Actual and Rule Induced Short Interest Rate
Actual

Rule Induced*

Mean
Maximum

8.24
15.42

10.42
20.30

Minimum

1.05

0.51

Range

14.37

19.79

Variance

11.80

32.96

St. Deviation

3.44

5.74

* We used actual data on output gap and inflation to calculate this rate.

Regarding the second methodology, it can be seen from figure 1-1 and table 1.1
that the rule induced and the actual short interest rate have much different behavior. The
latter has lower average level as well as the lesser fluctuation than the former has. Except
for the period 1997-99 and 2002-04 actual interest rate has little fluctuations on average.

21

However some variants of the Taylor rule are proposed that deal with interest rate smoothing but the
weight on this objective is not yet agreed upon.
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It means that rule would have suggested more aggressive response to output and inflation
fluctuations than what the SBP actually did. In the time period taken in this study,
monetary policy remained less aggressive in keeping output and inflation on track. This is
why both the level of and variation in the actual interest rate were quite low as compared
to the rule induced interest rate, as given in table 1.1.
Figure 1-1
Actual and Taylor Rule Induced Short Interest Rate
21
18
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9
6
3
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Next, following Judd and Rudebusch (1998), we have divided the data into three
sub-samples (as given in table 1.2) to see whether this policy behaviour was different for
different Governors’ regimes or it was almost the same. Our results show that for none of
the periods the policy was close to the Taylor rule but there were some differences across
different regimes. In Hanfi’s period policy was mostly based on the factors other than
output and inflation. This is evident from both the intercept and magnitudes of
coefficients on inflation and output gap in equation 1.8. An interesting result is that both
coefficients (of output gap and inflation) have negative sign in that period. Yaqub’s
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period was almost in between the other two periods and very little variation in interest
rate is explained by the two variables in the Taylor rule. But now in this case the
coefficient of inflation is positive, although it is still less than one as shown in equation
(1.9). The Ishrat’s period is the only one with positive coefficient of output gap but
inflation coefficient becomes negative again.

Table 1.2: Different Regimes of Governors
Sub-Sample

Time Period

Governor

1

1991:01 - 1993:02

Hanfi

2

1993:03 - 1999:04

Yaqub

3

2000:01 - 2005:04

Ishrat

(1.9)

i t = 1 7 .0 4 − 0 .6 0 y t − 0 .7 8 π t (Hanfi’s period)

(1.10)

i t = 8 .6 8 − 0 .0 8 y t + 0 .1 9 π t (Yaqub’s period)

(1.11)

it = 5 .7 7 + 0 .1 8 y t − 0 .1 4 π t

(Ishrat’s period)

1.4.2 Macroeconomic Performance with the Taylor Rule

With respect to the second objective of the essay, we have backcasted the economy
from the period 1992 through 2005 and measured the macroeconomic performance by
estimating the society’s loss function defined over variability in inflation and output22. It
is of no debate in the modern economic literature that the policy rules can perform better
than the discretionary framework23. In this sub-section we present the results of

22

We assume here that society puts equal weight on inflation and output stability.
It is worth noting here that improved macroeconomic performance means less inflation and output
variability in the economy. Although the level of these variables does matter but what is more important is
their stability. Inflation variability is negatively correlated to growth because it generates uncertainty that
distorts the agents’ economic decisions like saving, investment etc. see for instance Fischer (1994).

23
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backcasting with original Taylor rule (with same parameter values), so finding the
optimal parameter values in the rule for Pakistan is left till the next subsection.
Counterfactual simulations require estimation of the transmission mechanism
(macroeconomic model) of the economy on the basis of which previous data can be
regenerated with alternative monetary policy setting. For this purpose, we have estimated
the Neo-Keynesian type model for Pakistan, given by Svensson (1997) and estimated by
Rudebusch and Svensson (1999) for U.S. The model has been estimated by OLS and
results are given in the following equations 1.11 and 1.1224. All signs are according to the
economic theory and coefficient values are in the sensible range. Output is affected by its
own lagged values and average real interest rate over the previous four quarters. Inflation
too has one-period inertia and also affected by the output in the previous quarter. Another
result is that inflation and output have almost the same inertia and inertia factor does not
indicate the possibility of unit root in both the series25. These results also indicate
somehow the determinants of inflation in Pakistan: results in equation 1.12 show that
only about one third of the inflation in Pakistan can be explained by monetary factors.
(1.12)

yt = 0.53 yt −1 − 0.27(i t −1 − π t −1 )
(4.68)

(-3.96)

S.E = 1.60,
(1.13)

DW = 2.08

π t = 3.72 + 0.51π t −1 + 0.39 yt −1
(3.89) (4.61)

S.E = 3.42,

(1.88)

DW = 2.04

24

Results by SUR model and by FIML have been found almost the same as there is insignificant
contemporaneous correlation between the residuals of the two equations in the model.
25
Here inflation equation has the intercept but the demand equation does not. The value of intercept
indicates the average effect of missing values in that equation.
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With this estimated model and assuming Taylor rule as monetary policy strategy,
we have backcasted the economy, incorporating in each period the estimated shocks (to
output and inflation) from equations 1.12 and 1.13. The main result we have found is that
Taylor rule would have performed better than discretionary policy did in the period under
consideration as shown in table 1.3. The Taylor rule, if followed instead of discretionary
setting, would have decreased the variability in output gap and inflation.
However, it is important to note that it assumed implicitly in the backcasting, that
monetary authority has perfect knowledge of the transmission mechanism. But practically
it is not the case as neither the central bankers nor the private agents have perfect
information on structure of the economy. The issue becomes more important in case of
developing countries due to the fragility of the financial markets and limited knowledge
about the structure of the economy. In this case counterfactual simulation based on the
assumption of perfect knowledge might be misleading. Thus to avoid this problem we
have performed stochastic simulation instead of relying on just historical simulation (one
time estimates). Bootstrap simulation by backcasting the economy with a number of
different (possible) scenarios. It has been done by bootstrapping the standard deviation of
output and inflation. We have done this for 1000 times and present here the average
results along with the standard errors of estimates. It is clear from table 1.3 that our
results (reduction in output and inflation variability) hold even if we take bootstrapped
measure of variation. Similarly the probability (p-value) of standard deviation of rule
based output gap and inflation being greater than the one found in the actual data is quite
low. We have found only 20 out of 1000 times, standard deviation of simulated output
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gap greater than or equal to that of the actual data. It is the case for 100 times for inflation
series. All these results show that Taylor rule could perform significantly better than the
actual policy in the period 1991-200526.
Table 1.3: Simulation with the Taylor Rule and Estimated Model
Actual

Rule based
One Time

Interest
Rate

Average

8.28

9.24

St Deviation

3.53

3.18

Average

-0.24

-0.83

2.47

1.72

Average

7.36

7.00

St Deviation

4.31

3.50

Output gap St Deviation

Inflation

Bootstrap*

p-value**

1.80
(0.21)

0.002

4.04
(0.47)

0.10

* Average of 1000 values of standard deviations in bootstrap simulation. Standard errors in parenthesis
** probability of standard deviation with rule being greater than that of actual data

1.4.3 Finding Optimal Parameter Values for Pakistan

Now coming to the issue of optimal parameter values (in Taylor rule) for
Pakistan, first take the case of optimal inflation target. None of the central banks, with
any monetary policy strategy, targets zero inflation27. Most of the central banks with
inflation targeting as monetary policy strategy announce about 2% inflation target,
though with some tolerance range. Taylor (1993) has also taken inflation target as 2%
that corresponds to about 2% real economic growth of the USA. Pakistan is a developing
country with a natural requirement for higher growth rate. Keeping inflation too low may
badly affect economic growth. In this essay we have taken seven different inflation
targets for simulation from which we have tried to choose the optimal one. 2% is taken to
26

Comparison of actual and backcasted data on inflation, output gap and interest rate using Taylor rule is
given in Appendix A figure 1-2.

27

As central banks are not inflation nutters (King 1997)
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simulate the economy with original Taylor rule. Pakistan has experienced about 5% real
GDP growth over the period 1980-2005. Keeping this in mind and according to the
Taylor procedure we have taken 5% inflation as another target. As estimated by Khan
and Senhadji (2001), threshold level of inflation for developing countries ranges from 7%
to 11% and by Mubarik (2005), this level for Pakistan is 9%. So we take five more
values, 7%-11%.
The long run equilibrium real interest rate has been calculated for Pakistan as
difference between the average nominal interest rate and inflation over the periods, 19732005, 1981-2005 and 1991-2005 as shown in table 1.428. Results do not show clear
pattern over time but nevertheless in all the three periods the average real interest rate is
close to zero. So we have taken the value of equilibrium real interest rate as zero for the
benchmark and counterfactual simulation is repeated for different values, between one
and minus one, of this parameter.

Table 1.4: Estimation of Long run Real Interest Rate
1973-2005 1981-2005 1991-2005
Average Interest Rate

8.34

8.01

8.24

Average CPI Inflation

9.16

7.52

7.89

Average GDPD Inflation

8.92

8.02

8.92

Equilibrium Real Interest Rate*

-0.82

0.49

0.35

-0.58

0.00

-0.68

Equilibrium Real Interest Rate**

* when inflation is calculated as percentage growth in CPI
** when inflation is calculated as percentage growth in GDP Deflator

Finally we have estimated the optimal weights for output and inflation in the
Taylor rule for Pakistan. Taylor (1993) has taken equal weights, i.e. 0.5 on both of the
objectives, output and inflation. We have taken these weights as a first case. The other
28

Judd and Rudebusch (1998) used this methodology for the U.S. data.
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two possibilities have been taken as: either all of the weight given to the output
stabilization and no care about inflation deviation and vice versa. First possibility might
be more attractive for the developing countries (at least with asymmetric response) where
output is the primary and inflation is the secondary issue. The second possibility is
obviously more attractive for the stable economies, which put more weight to inflation
control or the price stability29.
We have taken these three sets of weights and seven different targets of inflation
(total 21 cases) and backcasted the output, inflation and interest rate using estimated
parameters and shocks in the macroeconomic model (1.12) and (1.13). We have found
that variability in inflation is a decreasing function of the level of inflation target but the
variability of output starts increasing above a certain level of inflation target. From the
results of all 21 cases, we have selected the best set of parameter values for Pakistan on
the basis of the minimized variability in both of the variables, inflation and output and the
minimum values of the loss to the society.
The first best set of parameter values with which the rule has performed well in
reducing the variability of inflation and output is the case when the central bank puts
equal weight to output and inflation stabilization in the reaction function and targets
inflation at 8% with zero real interest rate30. The rule with this set of parameter values is
given in equation 1.14. This roughly indicates the optimal level of inflation for Pakistan
and the results are consistent with the findings of Mubarik (2005) (with threshold level of
inflation for Pakistan as 9%) and of Khan and Senhadji (2001) (with threshold range of
29

It should be noted however that none of the central banks, even the inflation targeting ones, practically do
this, as inflation targeting is flexible in the sense that central banks put some weight on output stabilization
too, (Svensson 1997; and Ball 1999).

30

The coefficient values are same as proposed by Taylor but inflation target is different.
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inflation for developing countries including Pakistan as 7-11%). According to the rule
with this set of parameter values, SBP should simply set interest rate equal to the inflation
if both inflation and output are on target. But in case of deviation of inflation from the
target or that of output from the trend or normal level, the rule proposes the response with
a coefficient of 0.5.
(1.14)

it = 0 + π t + 0.5 y t + 0.5(π t − 8)
or
it = −4 + 0.5 y t + 1.5π t
Results for the measures of macroeconomic performance by the rule (both in case

of historical as well as stochastic simulation) with the first best set of parameter values
are given in table 1.5. The procedure we have adopted here for comparison is again same
as we discussed above in case of actual Taylor rule. From the table it is clear that the
variability in output gap and inflation decreases as we move from discretionary policy to
the Taylor rule with the first best set of parameter values for Pakistan. However the
average values of the variables are somewhat greater in case of following the rule. Again
to confirm these results and to find the probability of standard deviation of output and
inflation in simulated series being greater than that in the actual series, we have used
stochastic simulation to resample the estimated shocks and estimated the standard
deviations 1000 times. Our results show that variability of both the objectives remain
lower even in the repeated simulation. In 1000 experiments average values of the
standard deviations of output gap and inflation are significantly less than those in the
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actual data31. It has also been found that the probability of standard deviation of output
and inflation, with rule as the monetary policy strategy, being greater than that in the
actual data is quite low showing that variability could decrease significantly if the rule
has been followed.
Table: 1.5: Simulation with the First Best Set of Parameter Values
Actual
Interest Rate
Output gap

Inflation

Average
St Deviation
Average

8.28
3.53
-0.24

St Deviation

2.47

Average

7.36

St Deviation

4.31

First Best Set
Historical Stochastic*
8.08
3.11
0.3
1.72
1.67
(0.24)
7.88
3.91
3.49
(0.47)

p-value**

0.05

0.2

* Average of 1000 values of standard deviations in bootstrap simulation
** Probability of standard deviation with rule being greater than that of actual data

We have found the second best set of parameter values, which have the best
performance among all of the other cases as: the central bank giving all the weight to the
output stabilization with no response to the inflation deviation from the target with zero
real interest rate. As there is no response to inflation deviation from the target, it does not
matter what level of inflation is optimal to target. According to this set of parameter
values, SBP should simply set interest rate equal to sum of actual inflation and the output
gap as equation 1.15 indicates.
(1.15)

it = 0 + π t + y t + 0(π t − π *)
or
it = π t + y t

31

Comparison of actual and simulated data on inflation, output gap and interest rate using this proposed
rule is given in Appendix A, figure 1-3.
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We have also estimated the macroeconomic performance by the Taylor rule with
the parameter values given in equation 1.15 rather than taking those suggested by Taylor.
We can see from table 1.6 that variability in interest rate, output gap and inflation
decreases as we move from discretionary policy to proposed Taylor rule for Pakistan32.
Again the average values of all the three variables are somewhat greater in case of
following the rule. Detailed comparison of actual and simulated data on inflation, output
gap and interest rate with this proposed rule is given in Appendix A, figure 1-4. Again to
confirm these results and to find the probability of standard deviation of output and
inflation in simulated series being greater than that in the actual series, we have used
stochastic simulation to resample the estimated shocks and estimated the standard
deviations 1000 times. Our results show that variability of both the objectives remain
lower even in the repeated simulation. In 1000 experiments average values of the
standard deviations of output gap and inflation are significantly less than those in the
actual data. It has also been found that the probability of standard deviation of output and
inflation, with rule as the monetary policy strategy, being greater than that in the actual
data is quite low showing that variability could decrease significantly if the rule has been
followed33.

32
33

By the proposed Taylor rule we mean the rule with parameter values found optimal for Pakistan.
However this probability is higher in case of inflation
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Table 1.6: Simulation with the Second Best Set of Parameter Values
Actual
Interest Rate
Output gap

Inflation

Average
St Deviation
Average

8.28
3.53
-0.24

St Deviation

2.47

Average

7.36

St Deviation

4.31

Second Best Set
Historical Stochastic*
8.17
2.58
0.25
1.70
1.55
(0.20)
7.84
4.18
3.62
(0.48)

p-value**

0.03

0.2

* Average of 1000 values of standard deviations in bootstrap simulation
** Probability of standard deviation with rule being greater than that of actual data

1.4.4 Loss Function and Comparison of Parameter Values

In the last sub-section above, for estimating the optimal parameter values
(inflation target and weights on the two objectives) in the Taylor rule for Pakistan, we
have used the criterion of minimizing the variability in both output and inflation. It is
even better if we calculate and compare the loss to the society associated with each set of
parameter values. As the loss function includes both the objectives, it can do better job to
find optimal parameter values. For estimating the loss function the formula given in
equation 1.6 has been used. For convenience and to compare all the cases on the same
ground we have assumed that the society puts equal weight on inflation and the output.
We have backcasted the economy with estimated macroeconomic model (estimated
parameters and shocks) and taking all sets of parameters (total of 21, as discussed above)
one at a time and chose the best set of parameters that minimizes the loss function.
By the historical simulation we have again reached the same results as we have
found in the comparison of standard deviations individually. We have found that the loss
is minimum in case of 8% inflation target and equal coefficient values of output and
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inflation in the reaction function with real interest rate as zero. The second best set of
parameter values has been found exactly the same as was proposed by Taylor. However
the third best set of parameters contains all the weight given by the monetary authority to
the output in the reaction function. Again we have done stochastic simulation to confirm
our findings. We have simulated the shocks series 1000 times and then calculated the
value of the loss each time and present here (in table 1.7) only the average results. We
can see from the table that performance of the rule (with either set of parameters) remains
better (on average) than in case of actual policy even in 1000 different scenarios. Average
loss with each set of parameters has been calculated with a reasonable standard error.
Results show that there is very low probability (0.02 in all cases) of loss, associated with
the rule, being greater than that with actual policy setting indicating that in 1000 different
scenarios 980 times, the rule performed better than discretionary policy with either set of
parameter values. Finally we have compared the results of rule with optimal set of
parameter values for Pakistan to the one with actual values taken by Taylor. We can see
from table 1.7 that it is better to follow the Taylor rule with a change in inflation target
for Pakistan rather than with that taken by Taylor. It is not surprising as Taylor proposed
inflation target for the Fed and not for all the central banks. Interestingly, in historical
simulation, Taylor’s proposed parameter values are better than the second best possibility
for Pakistan we have found in this study but opposite is true in stochastic simulation.
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Table 1.7: Loss Associated with Different Parameter Values for the Rule

Actual Data

Variance
Output
Inflation
6.10
18.54

First Best

2.80

12.15

Second Best

2.40

13.11

Taylor Rule

2.94

12.25

Loss to Society
Historical Stochastic*
12.32
7.82
7.48
(1.92)
8.10
7.76
(1.78)
7.60

8.26
(1.72)

p-value**

0.02
0.02
0.02

* Standard error in parenthesis.
** Probability of loss associated with rule being greater than that of actual data

1.4.5 Constrained Numerical Optimization

We have tried, in section 1.4.3, to find optimal parameter values in the Taylor rule
for Pakistan by choosing the parameter values from a discrete set containing only
theoretically or practically feasible values. To countercheck those results, we have done
constrained numerical optimization to find optimal parameter values from a set of
continuous parameter values. For this, the loss function 1.6 has been minimized subject to
the two constraints in the macroeconomic model (equations 1.12 and 1.13) plus some
other constraints on the parameters. With respect to these other constraints we have made
the following different cases.
Case-I

i). Sum of coefficients of output and inflation equals 1.
Case-II

i). Sum of coefficients of output and inflation equals 1.
ii). In case of only one period shock output gap converges to a level in the range of -0.1-0.1.
Case-III
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i). Sum of coefficients of output and inflation equals 1.
ii). In case of only one period shock, output gap converges to a level in the range of -0.10.1.
iii). In case of only one period shock, inflation converges to a level in the range of
inflation target ± 0.25.
Case-IV

i). Sum of coefficients of output and inflation equals 1.
ii). In case of only one period shock, output gap converges to a level in the range of -0.10.1.
iii). In case of only one period shock, inflation converges to a level in the range of
inflation target ± 0.50.
By taking two constraints from the transmission mechanism and one set from
these five cases each at a time we have found the minimized value of the loss associated
with certain parameter values in the rule. Our results in table 1.8 show that if we use the
set of constraints in the first case then the loss is minimized at about 13.74% inflation
target along with coefficients of output and inflation as, respectively, 0.42 and 0.58.
Weights on output and inflation are almost the same as we have found above in section
1.4.3 and 1.4.4 but the results have changed significantly for the target level of inflation:
it has increased from 8% to 13.74%.

Table 1.8: Loss Minimization subject to Different Constraints
Constraints Inflation Target
Case-I
Case-II
Case-III
Case-IV

13.74
8.11
7.96
7.91

Coefficient of
Output

Coefficient of
Inflation

Loss

0.42
0.42
0.41
0.99

0.58
0.58
0.59
0.00

7.42
7.47
7.47
7.76
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When we have minimized loss function subject to the second set of constraints
where output gap has been forced to converge to zero in response to a one time shock,
inflation target has been found again 8% and the output and inflation coefficients
remained the same as in case I. In the third case, by adding another constraint we have
found similar results as in case II. In the next case we have increased just the range
around inflation target for convergence and found that results have changed drastically.
Inflation target has remained the same (8%) but all of the weight has been assigned to
output stabilization.
In summary, we have found here the inflation target as 8% and coefficients of
output and inflation in most of the cases almost equal (with slightly more weight given to
the inflation) and all of the weight given to output stabilization only in one case. These
results confirm our finding, in sub-sections 1.4.3 and 1.4.4, of optimal parameter values
in the Taylor rule for Pakistan.

1.5 Conclusion

In this study the Taylor rule for Pakistan has been estimated for the period 19912005 and for the sub-samples of different Governors’ regimes in that period. We have
found no evidence that State Bank of Pakistan has ever followed this type of rule. The
coefficient of output gap has opposite sign and that of inflation has lesser magnitude than
what the Taylor proposed. This might be due to the fact that being central bank of a
developing country, SBP focuses on other policy objectives that have not been included
in the simple Taylor rule estimation. We have also backcasted the output and inflation
assuming Taylor rule as the monetary policy strategy. On the basis of both historical and
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stochastic simulation, it has been found that macroeconomic performance, in terms of
less variability of output and inflation and small value of the loss to the society, could be
improved significantly by the rule. We have also tried to estimate optimal parameter
values in the rule for Pakistan. We have found that it is optimal for SBP to target 8%
inflation giving equal weight to both the objectives, output and inflation, in the policy
reaction function34.
We conclude here by summarizing key messages from the study. First, our results
are in line with the modern economic literature on monetary policy rules. Second, despite
the lack of pre-requisites for more elaborate policy rules and with weak institutions,
developing countries can get benefits by the commitment to simple instrument rules. As
argued in this study, simple instrument rules might be a first step for developing countries
to move from discretionary policy to more elaborate inflation targeting framework. Third,
despite the fact that there are multiple objectives (other than output and inflation) of
monetary policy in developing countries, a simple rule that focuses only on the two
primary objectives can perform better in these countries. However possibilities of
including other objectives in the simple rules may also be explored. Fourth, the
parameters in the rule (especially the inflation target) must be adjusted according to the
economic conditions of a specific economy.
There are potential topics for future research in this area. Before adopting any
policy rule it is essential to explore the monetary policy objectives in a country like
Pakistan. Literature on the Taylor rule is still inconclusive on the coefficients of variables
(other than output and inflation) in the policy reaction function. So a lot of research is
needed to reach some firm conclusions on coefficients of these other variables. There is
34

These results are based on the assumption of zero real interest rate.
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also a need to explore the ways and possibilities for developing countries to adopt more
elaborate inflation targeting framework. In this regard the research is needed on prerequisites (central bank independence, transparency and accountability of central bank
actions) for this type of frameworks. These three notions might be outcome of the
elaborate policy rules and not just the pre-requisites for it. Research in this area would be
quite beneficial for developing countries where intuitions are not yet strong and there is
weak focus on the issues like monetary policy transparency and accountability.
Finally it is important to note that New Keynesian models with forward looking
behavior of inflation tend to be more common in the investigation of optimal monetary
policy. These models exhibit different properties and different policy implications to
what are implied by the backward looking models. For instance, though there is a cost of
deflation in an economy with backward looking expectations, monetary authority can
costlessly deflate in forward looking models of the economy. For Pakistan, there is only
one study (Malik, and Haq 2007) that deals with the inflation dynamics on the basis of
New Keynesian Phillips Curve. Using annual data for the period 1976-2005, the authors
find evidence on the forward looking behavior of price setting firms. The degree of price
stickiness is found to be very high with considerably low degree of backwardness in price
setting. Hence in future research, there is a need to focus on the forward looking behavior
of inflation while investigating the issue of optimal monetary policy.
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Appendix A
Table 1.9: Unit Root Test Results
Level
Variables

First Difference

ADF stats

p-values

ADF stats

p-values

Interest Rate

-1.22

0.66

-7.62

0.00

Output Gap

-0.75

0.83

-9.86

0.00

Inflation

-1.60

0.48

-8.64

0.00
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Appendix B
Figure 1-2

Actual and Taylor Rule Induced Short Interest Rate, Output Gap and Inflation
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Figure 1-3: Actual and First Best Rule Induced Short Interest Rate, Output Gap
and Inflation

2004Q1

2005Q1

2004Q1

2005Q1

2004Q1

2005Q1

2003Q1

2003Q1

2002Q1

2001Q1

2003Q1

act ual

2000Q1

1999Q1

1998Q1

1997Q1

1996Q1

1995Q1

1994Q1

1993Q1

16
14
12
10
8
6
4
2
0
1992Q1

percent

Actual and Best Rule-I based Interest Rate

rule based

Actual and Proposed Rule-I based Output Gap
9

percent

6
3
0
-3

act ual

2002Q1

2001Q1

2000Q1

1999Q1

1998Q1

1997Q1

1996Q1

1995Q1

1994Q1

1993Q1

1992Q1

-6

rule based

act ual

rule based

50

2002Q1

2001Q1

2000Q1

1999Q1

1998Q1

1997Q1

1996Q1

1995Q1

1994Q1

1993Q1

16
14
12
10
8
6
4
2
0
-2
1992Q1

percent

Actual and Proposed Rule-I based Inflation

Figure 1-4:

Actual and Second Best Rule Induced Short Interest Rate, Output Gap and
Inflation
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Essay 2

Monetary Policy Objectives in Pakistan: An Empirical Investigation

2.1 Introduction

Since the seminal work by Taylor (1993) on using monetary policy rules in a
practical way, researchers have been trying to explore the policy reaction function for
different countries. One practical issue in the Taylor rule is the monetary policy
objectives considered in the rule. According to this rule there are only two objectives of
monetary policy: output and inflation35. In practice central banks have objectives other
than these two like interest rate smoothing and exchange rate stabilization. This issue
becomes more important in developing countries where exchange rate is not flexible and
governments depend heavily on seigniorage revenues due to lack of other sources of
revenues and heavy budget deficits. So if these countries use Taylor rule as practical
guide for monetary policy then the rule would be incomplete in the sense that it does not
address the issues faced by the monetary authorities. So the point here is that before
suggesting any rule to a central bank, one should be very clear on monetary policy
objectives in the country.
In estimating monetary policy reaction function, researchers have included
variables other than the output and inflation in their estimation procedure like the interest
rate smoothing factor, exchange rate, stock prices, government debt, foreign interest rate

35

One may think that these other variables/objectives are included in the Taylor rule by many researchers.
Of course it is the case, but weights on these other variables have not been yet decided in the literature. So
unless we are able to decide on these weights, Taylor rule can be used only in its original form. Also as
stated earlier, the Taylor rule has only two objectives; so the equations specifying interest rate as a function
of some other variables are reaction functions and not the Taylor rules.
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and foreign exchange reserves36. Another point is worth discussing here. In estimating
response of the central banks to different variables, researchers misspecify the reaction
function. The problem arises because of not including the variables in the reaction
function that have important information about the variable used as monetary policy
instrument. This issue is important if instrument (for which central banks set operational
target) of monetary policy is determined in the market. Deviation of policy rate from the
target is possible because of factors affecting the instrument but they are not the monetary
policy objectives. For instance, foreign exchange reserves and the government borrowing
from the central bank explain the behavior of interest rate, though they are not the policy
objectives37. Hence the reaction function would be misspecified if estimated without
these variables. These other factors serve as control variables in estimation of the reaction
function.
The present study focuses on the estimation of monetary policy reaction function
for Pakistan and to find the monetary policy objectives. Another objective is to find
variables, other than monetary policy objectives, that affect the behavior of interest rate.
These factors are indicators of control errors as they cause deviation of interest rate from
the operational target. Finally, the long run inflation target of the SBP has also been
estimated. The motivation behind this study is estimation of the Taylor rule for Pakistan
in Malik (2007). In that study, we have estimated the Taylor rule and found that SBP had
not been following such a rule. There we have found very low values of R2 and DW

36

See for instance, Hsing and Lee 2004; Chang 2000; Bernanke and Gertler 1999; Rigobon and Sack 2003;
Shortland and Stasavage (2004); Sheehan (1985) among others for including different variables in the
reaction function.
37
It should be noted here that these two variables could be included in monetary policy objective function.
But normally it is not the case because the objective of foreign exchange reserves is indirectly captured by
exchange rate and inclusion of the second variable is mismatched with the central bank independence.

53

statistics: both show that there are missing variables in the equation. It means there are
certain objectives of monetary policy, other than output and inflation that the SBP
focuses on. So, present study deals with identifying these other objectives of monetary
policy in Pakistan.
We have estimated monetary policy reaction function including five objectives for
monetary policy: output, inflation and exchange rate stabilization, interest rate
smoothing, and reducing the trade deficit. As for as the variables other than policy
objectives are concerned, we have included two variables in the reaction function: foreign
exchange reserves and government borrowing from the central bank. Regarding the
policy variable, we have used the short term interest rate (inter bank offered rate) as the
monetary policy instrument38. This is consistent with most of the empirical literature on
the issue at hand including Taylor (1993). There is evidence in Agha et al (2005) that
interest rate channel works in monetary policy transmission mechanism in Pakistan. In
estimation, foreign interest rate has been used as exogenous factor.
We have estimated the impulse response functions and variance decomposition by
estimating VAR. Estimated impulse response functions show that if there is a positive
shock in the interest rate, output, inflation, exchange rate and/or in trade deficit, interest
rate would respond positively but the direction of change in interest rate is reversed when
shock occurs in foreign exchange reserves or government borrowing. Variance
decomposition shows that most of the variation in interest rate is explained by its own
lagged values. Other variables, in explaining variation in interest rate, can be ranked as
inflation, government borrowing, exchange rate, output gap, trade deficit and finally the

38

Inter bank offered rate, also known as the call money rate is equivalent to federal funds rate in U.S.
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foreign exchange reserves. By the binary estimation, we have found that the SBP’s long
run inflation target has been about 7%, below which, the probability of interest rate cut is
increased and vice versa.
Remaining portion of the study is organized as follows. Section 2.2 deals with the
choice of variables and theoretical framework. In section 2.3 some preliminary statistics
and historical facts regarding monetary policy instrument, objectives and other variables
included in the model are presented. Data issues and methodology for impulse response
functions, variance decomposition and the probit model have been discussed in section
2.4. Section 2.5 includes results and finally section 2.6 concludes the study.

2.2 Choice of Variables and Theoretical Framework

In estimating monetary policy reaction function researchers included variables
other than output and inflation in their estimation procedure. Two of them, exchange rate
and interest rate smoothing variable-lagged interest rate are more widely used [See for
instance, Hsing and Lee (2004); Chang (2000) for both and Assane and Malamud (2002);
Gerlach and Smets (2000); Amonde (2006); Setlhare (2004) for exchange rate, among
others for recent review]39. Another potential variable that is included in the monetary
policy reaction function is asset prices. Central banks respond to stock market indicators
by including deviation of asset prices from the normal trend in their policy reaction
function [See for example Bernanke and Gertler (1999) Rigobon and Sack (2003) among
others for including stock prices in the reaction function]. Debt accumulated by the
government and government borrowing from the central bank are also included in the
39

Romer (2001), while discussing possible changes in Taylor rule, suggests inclusion of exchange rate and
lagged interest rate in the rule.
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response function of central bank. We have found single study for each, Sheehan (1985)
for debt and Shortland and Stasavage (2004) for government borrowing. The latter study
also includes foreign reserves in the response function of central bank. If capital mobility
is important for an economy then monetary policy, while setting interest rate, focuses on
foreign interest rate as well (for example Shortland and Stasavage 2004).
We have used the short interest rate (inter bank offered rate or call money rate,
CMR) as monetary policy instrument40. The main reason for using this variable instead of
using the discount rate is the fact that discount rate is only a policy tool to achieve
operational target for the instrument that can also be achieved by other policy tools like
open market operations and changes in the required reserve ratio. This is consistent with
most of the empirical literature on the issue at hand including Taylor (1993); Goodfriend
(1993); Clarida et al (1998; 20000) among others41.
It is important to note that long term interest rate could be another potential
candidate for monetary policy operating target. As policy instrument (short interest rate)
affects ultimate objective (inflation control) through its impact on long term interest
rate42, it is better to target long term interest rate directly. But central banks, normally
have loose control over the long term interest rate and can more easily control short term
rate43. Given this problem, the policy oriented research on real interest rates has mostly
concentrated on the short term interest rate — the short end of the term structure,
Christian and Worms (2003). On the other hand long term interest rate enters the reaction
40

Inter bank offered rate also known as call money rate is equivalent to federal funds rate in U.S.
Shortland and Stasavage (2004) and Chang (2000) estimated response of discount rate to other variables.
Some other studies included monetary aggregates as policy instrument in estimating the policy reaction
function, (see for instance, Barro 1978; Mishkin 1981; Melvin 1983; Chochrane 1989; and more recently
Fung 2000).
42
It is the long interest rate, instead of short interest rate, that affects investment and saving decisions and
hence the aggregate spending – required to control inflation.
43
This is due to dependence of long term interest rate on the expected future stance of the policy.
41
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function as a policy target, i.e. on the right hand side of the reaction function. However,
there is a debate in the literature on whether or not monetary policy can affect long term
interest rate. For instance, Roley and Sellon (1995) put forward that in empirical studies
this relationship is found to be week as the reaction of long-term rates to policy actions is
highly dependent on changing expectations of market participants about the future
direction of monetary policy stance. But, contrary to this Kuttner (2001) highlights that
the unanticipated policy changes contribute significantly to long-term interest rate
changes, though the anticipated policy changes do not.
As for as the objectives of monetary policy are concerned, we have included in
our estimation the inflation, output gap, interest rate smoothing variable (lagged interest
rate), exchange rate deviation from the trend and trade deficit. It is well established in the
literature on monetary policy that price stability is the prime objective of any central
bank. This has been taken as one of the objectives in the Taylor (1993) rule and all
empirical studies on the estimation of monetary policy objective function. High and
variable inflation creates uncertainty making it harder to interpret the message conveyed
by the price changes. This uncertainty creates problem for consumers and investors in
making optimal decisions. So price stability is the prime target of monetary policy in
almost all of the countries. The second most important objective that enters the loss
function of most of the central banks is the output stability around the potential or the
normal level as the central banks are not, according to King (1997), ‘inflation nutters’.
So, even the inflation targeting countries do care about output fluctuations in conducting
monetary policy. Again this variable has been included in almost all of the empirical
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studies on the central bank’s reaction function. This objective is important to keep
unemployment on the natural rate.
Other than variables in the Taylor rule, interest rate smoothing has been widely
accepted as monetary policy objective and is included in estimation of policy reaction
function in a number of studies. Interest rate stability is important because it creates the
stable demand for investment. Too high interest rate discourages investment resulting in
higher unemployment. High interest rate also reduces public support for the central bank
independence if people perceive high interest rate as a result of too tight monetary policy
(Mishkin 2001 chapter 14)44. In open economies, especially with the fixed or managed
floating exchange rate regime, exchange rate stabilization becomes important for both
exports as well as for domestic monetary objectives like inflation. Low exchange rate
makes domestic products less competitive in the world market45. This results in lesser
exports demand and ultimately in the slow economic growth. On the other hand, high
exchange rate makes terms of trade against the home country and increases inflation in
the domestic economy.
Continuous trade deficit can create problem, if the exchange rate is either fixed or
managed floating, by depleting foreign exchange reserves, which creates problems both
for currency valuation as well as for the imports. However, to our knowledge we are first
time using this variable and we could not found this in the empirical studies on the
present issue. Nevertheless, it is an important factor for monetary policy setting,
especially for developing countries like Pakistan. Stock price stabilization is important

44

However high interest rate might be good if it results from higher demand for investment and not because
of the tight monetary policy (Poole 1999).
45
This is true if we define exchange rate as the domestic currency price of the foreign currency.
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because it has the wealth effect that changes private consumption and investment (for
instance, Mishkin 1995; and Bernanke and Gertler 1995)46.
As control variables, we have taken two variables, other than the policy
objectives, that may affect interest rate in any period. These are government borrowing
from the central bank and the foreign exchange reserves. In developing countries, where
governments have to spend on development projects with increasing fiscal deficit,
seignorage is an important source of revenues and governments rely heavily on
borrowing from the central banks47. Similarly changes in foreign exchange reserves have
important implications for developing countries. In fixed exchange regime any attempt by
the central bank to stabilize exchange rate results in changing foreign exchange reserves
that have important implication for domestic monetary policy. Finally, the foreign
interest rate (FI) has been taken as an exogenous variable that has important implications
for domestic policy setting.
Theoretical Framework48

Monetary policy objectives are often summarized by a monetary authority’s loss
function. Then depending on the monetary policy framework, policy instrument is
characterized by either explicit reaction function like the Taylor type rule or by an
implicit reaction function in inflation targeting rules49. But whatever is the policy
framework, the objective of the monetary policy remains to minimize the loss function

46

Initially we have included the stock price index in the estimation. But as its effect on the interest rate was
negligible we have excluded it from the final estimation. Similarly we did not find indication of focus of
monetary policy in Pakistan on the stock market performance in the reports and documents of State Bank of
Pakistan.
47
This is also a result of partial autonomy of central banks in these countries.
48
All the abbreviations used in the essay, specifically in this section are explained on page 88
49
See Taylor 1993 and Svensson 2003 for reference
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defined over certain variables. In the literature, loss function is normally defined over two
main objectives: inflation and output (e.g. Romer 2001) as,
Lt = f ( yt , π t − π *)

(2.1)

where yt is deviation of output from potential level and πt and π* are current and target
level of inflation, respectively. Here the loss function contains output gap and inflation
deviation from the target level. If output gap is zero and inflation is on target then
monetary policy is optimal. In case output deviates from potential level or inflation from
its target level then monetary policy can be called unsuccessful. So monetary authority
always conducts monetary policy so as to minimize both deviations, in which case the
loss function would be minimized.
However, in practice, central banks have more than two objectives. For instance,
Mishkin (2001) states six objectives of monetary policy: employment, economic growth,
price stability, interest rate stability, financial sector stability, and exchange rate
stabilization. So a number of researchers, when estimating the Taylor rule or monetary
policy reaction function, have included different variables/targets in the reaction
function. So if we take all of the objectives of monetary policy in the loss function then it
becomes:
(2.2)

Lt = L ( yt , π t − π * , it − it −1 , ert − ertt , td t , it − it f )

Where it is policy instrument rate, er and ert are exchange rate and trend value of
exchange rate, td is trade deficit and if is the foreign interest rate. The above equation
shows that monetary policy is successful if output is on potential level, inflation is on
target, exchange rate variation is minimized around a long run trend, trade deficit is zero
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and interest rate is equalized across the borders, because in this case loss to monetary
authority is actually zero.
The loss function is an easy way to write all monetary policy objectives in a
single equation. On the other hand monetary authorities set operational target so as to
achieve the policy objectives. So operational target is set according to deviations of
objective variables from their respective targets. If all objective variables are on target so
there is no need to change the monetary policy instrument or operational target. The
response of monetary policy instrument to deviations of objective variables from their
targets can be modeled by specifying a monetary authority’s reaction function. An easy
way to do this is the specification of Taylor (1993) rule in which monetary policy
instrument is a linear function of output gap and inflation deviation from the target. This
specification is true if the loss function of monetary authority is like given above in
equation 2.1, i.e. there are only two policy objectives. But if there are multiple objectives
of monetary policy, i.e. the loss function is given by equation 2.2 then the reaction
function will depend on all these variables, i.e.
(2.3)

it = i ( yt , π t − π * , it − it −1 , ert − ertt , td t , it − it f )
This equation states that monetary authority would change the operational target

in response to the deviations of output from potential level, inflation from the target,
interest rate from the previous value, exchange rate from the trend value, trade deficit
from zero and/or domestic interest rate from the foreign interest rate.
An important point is worth discussing here. Although this function explains how
interest rate would change when any of the variables in the loss function changes,
complete modeling of the short interest rate requires inclusion of other variables in the
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reaction function that significantly explain variation in the interest rate. This is important
in estimation process as two variables might be correlated because of their joint
correlation with a third variable that is missing. In this case, one may find significant
impact of a variable because of another missing variable. So the effect of variables
(monetary policy objectives) on interest rate makes sense only if we control for the effect
of certain other variables. As discussed above, we have included two such variables in
our estimation of determinants of the reaction function: government borrowing from the
central bank and the foreign exchange reserves.
In this case the reaction function becomes

it = i ( yt , π t − π * , it − it −1 , ert − ertt , td t , it − it f , gbt , fert )

(2.4)

Where gb is government borrowing from the central bank and fer is the foreign exchange
reserves.
Now we briefly explain the theory on how changes in the monetary policy
instrument - the short interest rate affect the monetary policy objectives and how the
other factors in the reaction function 2.4 affect the interest rate.
Increase in the short interest rate induces bank lending rate to be high. Assuming
that private investment is interest sensitive, there would be lesser investment demand
inducing aggregate demand to be lower. Now if inflation depends on lagged output
demand, this action lowers the inflation, though after some lag. This mechanism can be
explained from the following equation.

i ↑→ iL ↑→ I ↓→ AD ↓→ Inf ↓
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Lowering policy instrument rate makes commercial banks decrease the lending
rate. This promotes investment and hence the aggregate demand. If the output is demand
determined then output would increase by the loose monetary policy.

i ↓→ iL ↓→ I ↑→ AD ↑→ y ↑
Increase in the domestic interest rate attracts foreign investment, thereby
increasing foreign exchange reserves. This capital inflow strengthens the domestic
currency.

i ↑→ CapitalInflow ↑→ FER ↑→ ER ↓
By increasing short interest rate, central bank can increase bank lending rate. This
would lower domestic demand for foreign goods thereby lowering the trade deficit. It
also has an indirect effect by lowering inflation that makes domestic goods more
competitive in the world market and hence increases exports. These two relations are
explained by the following two equations.

i ↑→ iL ↑→ D f ↓→ TD ↓
i ↑→ iL ↑→ Inf ↓→ Ex ↑→ TD ↓
Where Df is domestic demand for foreign goods.
Monetary policy can affect stock prices in a number of ways. If stock prices are
decreasing, central bank can lower interest rate to provide loans to the stock investors.
Lower interest rate also has another effect: it discourages bank deposits and provides
funds for alternative assets like the stocks. On the other hand if stock market is facing a
bubble, central bank can tight monetary policy thereby increasing bank deposit rates.
Following two equations explain these two effects.
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i ↓→ iD ↓→ Ds ↑→ SP ↑

i ↓→ iL ↓→ Ds ↑→ SP ↑
Where iD is the bank deposit rate and Ds is the demand for stocks.
Changes in government borrowing from the central bank and foreign exchange
reserves affect the monetary base and hence the interest rate.

GB ↑→ MB ↑→ i ↓
FER ↑→ MB ↑→ i ↓
Increased interest rate in the domestic country attracts foreign exchange reserves,
adding to the capital account of balance of payment, which has important implications for
investment in the home country, for domestic currency valuation and for inflation 50. It
should be noted here that keeping the interest rate equal to foreign interest rate is not the
objective of monetary policy. However it is targeted to achieve some other domestic
objectives.

2.3 Some Basic Statistics

In this section we briefly discuss some basic statistics (mean, measures of
dispersion and correlation of short interest rate with one period lagged values of all other
variables) over the period taken in the study. The results are summarized in table 2.1 (and
the actual behavior of variables by simple plot is given in Appendix C). Regarding these
statistics, there are some important points to be discussed here. In the period 1993-2005,
output gap and exchange rate deviation from the trend remained zero, on average. This
50

But we need here the assumption of capital mobility, as interest rate is not the only factor affecting
capital flight. Other factors like political stability, investment opportunities, risk etc. are important factors
attracting capital in a country.
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indicates that, on average, monetary policy remained successful in bridging the gap of
output and exchange rate from their respective trends. Inflation in this period was on
average 7.5%, which is an indication of SBP’s long run inflation target as well as the
optimal level of inflation. Another interesting point is that domestic average interest rate
in this period was almost double than the foreign interest rate in the same period. Not
only this, the volatility of domestic interest rate was also high than that in the foreign
interest rate. The highest correlation of monetary policy instrument has been found with
the foreign interest rate followed by that with the foreign exchange reserves. Interest rate
smoothing seems another objective of monetary policy as the short interest rate is
strongly correlated with its own lagged values51. Interestingly, short interest rate is highly
correlated with inflation but not with the output gap, showing that monetary policy in
Pakistan seems to have a focus on inflation but not on the output.
Table 2.1: Basic Statistics (1993-2005)
Average
Variance
St. Dev
Maximum
Minimum
Correlation*
8.34
13.06
3.61
15.42
1.05
0.72
CMR
-0.32
6.37
2.52
8.54
-4.40
0.05
Y-Gap
7.51
12.64
3.56
13.14
2.65
0.68
Inf
-0.01
8.05
2.84
5.21
-5.69
0.21
ER*
14.25
115.69
10.76
51.35
-3.97
0.29
TD
2.04
316.41
17.79
31.51
-42.05
0.37
GB
3.88
14.41
3.80
11.40
0.21
-0.73
FER
4.71
1.77
1.33
6.46
2.28
0.79
FI
* Correlation is calculated between short interest rate and lagged values of the other variable

2.3.1 Shift in Mean Values

If we see history of all the variables, the whole sample can easily be divided into
two sub-samples; one with the mean of most of the variables above the long run average
and the other with below it. So in terms of inflation and output, one period can be
51

This has not remained the case however, when we controlled for other variables as shown in section 2.5.
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considered as boom and the other as recessionary phase of the economy. So we split the
sample into two sub-samples, 1993-1997 and 1998-2004 and mean values over these
periods are given in table 2.2. Last year is omitted as most of the variables have steep
increasing trend in that year.

Table 2.2: Shift in Mean Values
Average Values
1993-1997

1998-2004

1993-2004*

CMR

10.88

6.75

8.47

Y-Gap

0.02

-1.40

-0.81

Inf

11.29

4.60

7.39

ER*

0.11

-0.08

-0.01

TD

15.19

10.18

12.27

GB

4.10

-2.01

0.53

FER

1.56

4.64

3.36

FI

5.47

4.27

4.77

Wit respect to inflation and output gap, the period 1993-1997 can be termed as
boom as both of these variables, on average, were above their long run average. However
after reaching the peak in mid of this sub-sample, inflation, output gap and interest rate
started declining. It can be seen from the figure 2-2 in the appendix that output gap
started declining before the inflation, which is according to Keynesian hypothesis that
inflation is affected by the changes in aggregate demand, (for example Svensson 1997)52.
Interestingly, monetary policy was tight (on average) in the same period as average short
interest rate was 10.88%, higher than the long run average of 8.47%. This relation
remained also stable in the next sub-sample where monetary policy was, on average,
expansionary with the economy being in recessionary phase.
52

In a Lucas type transmission mechanism, output is affected by unanticipated inflation, (see for instance,
Cukierman 2001).
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Trade deficit has followed the same pattern in this period and its correlation with
interest rate was also exactly the same as was of output gap. Exchange rate, on average,
was negatively correlated with interest rate in that period as it was on average below the
long run average. But this result might be misleading as most of the changes in exchange
rate occurred in the period 2000Q3-2002Q1 that have influenced long run average
thereby making it biased upward. Similarly average value of government borrowing does
not make sense here as most of the fluctuation in it came after the first period and in the
second sub-sample there is no average trend. In the first period foreign exchange reserves
were below the long run average so the relation between them and interest rate, on
average, was according to the theory. It is worth discussing here that interest rate started
declining in the second period before the increase in foreign exchange reserves as the
latter started increasing only after 2001Q2. So increasing foreign exchange reserves just
added to interest rate decline and was not the only driving force behind interest rate
change. Foreign interest rate movement was also correlated with the domestic interest
rate and the timing of change was exactly the same as was with foreign exchange
reserves.
All that comes out of this discussion is that short interest rate responds counter
cyclically to output and inflation in Pakistan if we take the average behavior and not the
period to period movements. So despite focusing on other objectives in the short run,
SBP focuses on two primary objectives, inflation and output, in the long run.
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2.4 Data Issues and Estimation Methodology

We have estimated monetary policy reaction function for Pakistan for the period
1993Q1-2005Q4. Data on all the variables except GDP are taken from International
Financial Statistics (IFS) while that on GDP are taken from Kemal and Arby (2005)53.
The output gap has been constructed by fitting linear trend in seasonally adjusted real
GDP and then calculating percentage deviation from this linear trend54. Inflation has been
calculated as the percentage change in Consumer Price Index (CPI) over the last quarter
and then taking four quarters moving average to get an annualized average inflation rate
over the four quarters including the current one.
Exchange rate deviation from the trend has been calculated by fitting the trend in
the nominal exchange rate. However the trend in this variable is discontinuous; in the
period 1993Q1-2001Q4 there is linear trend in exchange rate while after that period it
fluctuated around a constant mean of 60. So we have used ‘Quadratic Spline’ to handle
this issue. Data on trade deficit is taken from IFS in U.S. dollars, which has been
converted into Pak rupees by multiplying with the nominal exchange rate. It has been
adjusted for the seasonal pattern, divided by seasonally adjusted GDP and multiplied by
100 to have a measure of trade deficit as a percent of GDP55. Data on government
borrowing have been taken as quarterly change in claims of central bank on the
government. It is then made as a percentage of GDP and finally four quarters average is
calculated to have average claims of central bank on government over the previous four
53

As the data on GDP is available only for 1972-2003Q2, the last ten observations have been constructed
by taking averages of quarters’ weights over the whole period and then multiplying these weights to annual
real GDP of the last three years.
54
To have deviation from the long run trend we have taken data for the period 1987Q1-2005Q4 for
detrending.
55
Trade deficit has been multiplied by minus one for direct interpretation and convenience as we used trade
deficit instead of trade balance in estimation.
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quarters including the current one. Foreign exchange reserves have been taken in billion
U.S. dollars. Finally the data on foreign interest rate have been taken as the average of
U.S. 6-months Treasury bill rate and 6-months LIBOR.
The reaction function in equation 2.4 can be estimated by ordinary least square
(OLS), two stage least square (TSLS), generalized method of moment (GMM), vector
auto regression (VAR), vector error correction method (VECM), probit and logit models
etc56. The most frequently used technique is the vector autoregression (VAR) approach,
with which the analysis of monetary policy is done by estimating impulse response
functions and variance decomposition of forecast error of policy instrument rate, (see for
instance, Amonde 2006; Chang 2000; Hsing and Lee 2004 among others for recent
studies). Some studies estimated Taylor rule by simple OLS and recursive OLS
techniques, (see for example Judd and Rudebusch 1998; Plantier and Scrimgeour 2002).
Shen and Chen (1996) applied binary non-linear models on time series data by making
dependent variable binary by some categorization. Following Shen and Chen (1996),
Shortland and Stasavage (2004) estimated reaction function by multinomial logit.
Following Romer and Romer (1989), Boschen and Mills (1995); Shen, Hakes and Brown
(1999) estimated monetary policy reaction function by binary probit models, making
narrative index for policy stance. Clarida, Gali and Gertler (1998) used generalized
method of moment (GMM) technique for estimating forward looking monetary policy
reaction function for six countries.

56

Different estimation techniques are based on different assumptions regarding the model and data. Probit
and/or logit models can estimate the reaction function by making dependent variable comparable with these
techniques. For example, we can classify interest rate change into two categories as: positive and negative
change.
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Although some studies have estimated Taylor rule by simple OLS, it is not the
appropriate technique if contemporaneous values of variables on right hand side are
taken. However there are estimation techniques that deal with endogeniety issues like two
stage least squares (TSLS) or generalized method of moments (GMM). But finding
instruments and classifying variables into endogenous and exogenous variables is not an
easy job. So we have estimated monetary policy reaction function for Pakistan with the
VAR model, which is more frequently used in estimation of the reaction function and
takes care of endogeniety issue in the estimation.
To model the reaction function, consider the following eight variables structural
VAR,
(2.5)

BX

t

= B0 +

∑

p
i =1

i

C X

t−i

+

p

∑

i =1

D i i t f− i + ξ t

Where Xt is a vector of endogenous variables given by,

X

t

=  i t y t π t e rt * td t g b t fe rt 

/

Where
it is the short interest rate (call money rate taken as central bank’s operational target),
yt is the real output gap,
πt is four quarters average CPI inflation,
ert* is deviation of exchange rate from the long run trend
gbt is government borrowing from the central bank as a percent of GDP,
fert is the log of foreign exchange reserves,
tdt is trade deficit as a percent of real GDP.
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it f−i

is a scalar; the only variable that has been assumed to be exogenous in the system is

the foreign interest rate.
B is a matrix of coefficients with one on the diagonal and capturing the
contemporaneous effects of variables on each other. B0 is a vector of constant terms. Ci
are the matrices of coefficients measuring the lagged effects of variables on each other.

ξ t is a vector of error terms that contains zero mean, constant variance and serially as
well as cross uncorrelated innovations, i.e. these elements represent pure structural
shocks. System of equations 2.5 can be converted into standard reduced form VAR with
only lagged variables on the right hand side.
(2.6)

X

t

= A0 +
Where,

∑

p
i =1

Ai X

A0 = B

t−i

−1

+

B

p

∑

i =1

D i i t f− i + e t

0

Ai = B−1Ci
and

et = B−1ξt

Here et contains the elements that have zero mean, constant variance and are serially
uncorrelated. However, these errors may be cross correlated, i.e.

E (e jt ) = 0 ,

Var (e jt ) = σ 2j ,

Cov(e jt , e jt −1 ) = 0 ,

(

)

but Cov e jt , ekt may or may not be equal to zero.
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Now the objective is to estimate the system 2.6 and then using these estimated
parameters to identify the structural parameters and to recover structural shocks from the
system 2.5 by imposing appropriate restrictions on the structural parameters. System of
equations in 2.6 can be estimated by OLS because right hand side variables of all
equations are same.
Next we have identified the structural shocks to estimate the impulse response
functions and variance decomposition of short interest rate to one standard deviation
shock in all the endogenous variables. To identify the structural shocks, we have used
Choleski decomposition with the assumption that monetary policy responds to
endogenous variables with at least one lag. However the appropriate number of
2
restrictions to make model exactly identified is  n − n  , where n is the number of





2



variables in the VAR, (Enders 2004). Here the monetary policy shocks are estimated
residuals from the first equation in system 2.5.

2.4.1 Estimating Inflation Target

To estimate the long run inflation target of the SBP, we have used the binary
probit model. This is possible by making dependent variable (interest rate) as a binary
variable on the basis of a positive or a negative change in any period, i.e.
(2.7)

id = 1 if ∆i > 0
= 0 if ∆i < 0
In this case, the effect of each variable on the probability of interest rate change in

a particular direction can be estimated. In these models sign of the coefficients show the
direction of probability of change in the dependent variable in a particular direction in
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response to changes in independent variables. Also one can calculate the effect of each
variable on marginal probability of changing the dependent variable. In this way the
threshold level of inflation above which the central bank is more probable to increase
interest rate and below which the probability of interest rate cut is increased can be
estimated57.
To do this, inflation has been made as binary variable by making two categories:
inflation above or below a certain target level as
πd = 1 if π > πt

(2.8)

= 0 if π < πt

In this case following function can be estimated by the binary probit model.
(2.9)

id t = i ( yt , π d , it − it −1 , ert* , td t , gbt , fert , it f )

2.5 Empirical Results

As all of the variables in our analysis are stationary at level (integrated of order
zero), we have estimated VAR in level. Also it has been estimated by OLS as it gives
efficient parameter estimates as long as the right hand side variables are same in all
equations (e.g. Enders 2004). We have selected one lag on the basis of Schwarz Criterion.
This lag length is also appropriate practically, as we assume monetary policy responds to
variables after one quarter and some of the variables are already previous four quarters
averages. As we are primarily concerned with the estimation of monetary policy reaction

57

In Pakistan, the annual target for inflation is announced but as stated in Geraats (2005c), this type of
targets are only short term projections and not the targets as such. So it is not clear which level of inflation
the SBP implicitly targets. This issue is discussed in the third paper of this dissertation.
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function, here we present results of only the first equation in reduced form VAR – the
estimated policy reaction function, (Detailed results from the VAR are given in Appendix
B.

it = 2.28 − 0.17it −1 + 0.33 yt −1 + 0.18π t −1 + 0.24ert*−1 − 0.03gbt −1 − 0.44 fert −1 + 0.07tdt −1 + 1.47it f
(1.67)
(2.18)
(-1.55)
(-2.83)
(1.66)
(2.90)
(0.94) (-1.26) (1.93)
Adjusted R 2 : 0.78,

S.E: 1.69

Here all parameters except for the intercept and lagged interest rate are
significant, though the effect of output gap, inflation and exchange rate on interest rate is
significant only at 10% level of significance. These results indicate that the State Bank of
Pakistan target all of the variables in our model but does not smooth the interest rate. If
output gap is positive, i.e. current output is above trend then SBP tights monetary policy
by increasing the interest rate and vice versa. It should be noted however that the
coefficient of output is not exactly the same as Taylor (1993) proposes but anyhow it is
not significantly different from that, as shown by the Wald coefficient restriction test in
table 2.358.

Table 2.3: Wald Test
Hypothesis
Coefficient of output gap = 0.5

Chi-Square stats

P-Value

0.96

0.33

Coefficient of inflation

= 1.5

142.51

0.00

Coefficient of inflation

= 1.0

54.81

0.00

58

Taylor (1993) proposed coefficient of current output but we have estimated the reaction function using
lagged values of all variables.
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Inflation has statistically significant and positive effect on short interest rate but
the magnitude of its coefficient is problematic. According to the Taylor principle this
coefficient must be at least greater than one; otherwise the system would become
unstable.59. Coefficient of exchange rate shows that the SBP acts to tight monetary policy
whenever the domestic currency depreciates. Trade deficit induces interest rate to be high
to discourage the aggregate demand. This result is statistically significant but again like
the government borrowing the magnitude of coefficient is quite small. Finally, monetary
policy in Pakistan seems more dependent on exogenous (foreign) factors as our results
show more than one for one movement of policy rate with the foreign interest rate.
Coefficient of government borrowing is negative and statistically significant. It is
also according to the theory as increased government borrowing from the central bank
increases monetary base, which reduces interest rate. However the magnitude of
coefficient is quite small. Same is the case with the variable of foreign exchange reserves;
the effect of foreign exchange reserves on interest rate is negative and significant. We
should keep in mind here that these two variables, government borrowing and foreign
reserves are not in the monetary authority’s loss function so they explain variation in the
interest rate that is not explained by the variables in the loss function.

2.5.1 Impulse Response Functions

As stated in the introduction our primary focus in this study is to estimate the
impulse response functions of short interest rate due to changes in any of the endogenous
variables we have taken. For this we have identified structural shocks by Choleski

59

It is because the coefficient is less than one only if central bank procyclically responds to inflation
deviation from the target
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decomposition by imposing the restriction that monetary policy does not respond to any
of the variables contemporaneously. With the help of these shocks, we have estimated
response of interest rate to one standard deviation shock in each of the endogenous
variables in the VAR. Results are give in figure 2-1 below (detailed results are given in
table 2.7 in the Appendix).
Before explaining the results it is important to note that impulse responses should
not be taken as behavioral or causal relationships. We can assign economic meaning to
impulse responses only if VAR represents the true data generating process (DGP), which
in this case is unknown. If true model of the economy is unknown, the impulse responses
can at best be considered as predictions. Hence the results given below do not provide
evidence on causality from different variables to the interest rate rather these variables
can be treated as good predictors of the interest rate changes.
Our results show that shock in the interest rate transmits into interest rate
immediately and positively and this effect dies out to zero just after one quarter as only
first quarter’s response is statistically significant. This behavior confirms the result we
have discussed above for monetary policy reaction function. If there is a shock in the
output gap then monetary policy responds positively but after one quarter. Interestingly
the effect starting in the second quarter reaches at the peak in the same quarter and dies
out to zero in the third period. Monetary policy responds to inflation positively but only
after two quarters. The effect starts in the third quarter and then gradually and slowly dies
out to zero after two years. So inflation induces monetary authority to change stance of
policy for longer time period. Shock in the exchange rate transmits into policy interest
rate with a lag of one quarter and just like the case of output, the effect approaches to
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zero in the third quarter60. In case of trade deficit, a positive shock in this variable calls
for increase in the interest rate – tight monetary policy. Like many other variables, this
effect starts and reaches at peak in the second quarter and then dies out to zero in the third
quarter.
If there is a positive shock in foreign exchange reserves in the country then
interest rate responds negatively to this shock after one quarter. The effect starts and then
reaches at peak in the second quarter but approaches zero (statistically) in the fifth
quarter. The effect of government borrowing from the central bank on interest rate is
ambiguous. Interest rate responds negatively to government borrowing after one quarter.
However this effect becomes positive in the first quarter of the second year and
approaches zero in the second last quarter of the same year. This change in direction after
some period might be due to inflation resulting from monetary policy accommodation of
government borrowing. So we can say that the effect of government borrowing on
interest rate is negative and direct in the short run but it is positive and indirect in the long
run.
In nutshell, we conclude here that monetary policy counter cyclically responds to
output, inflation, exchange rate and trade deficit and the foreign exchange reserves and
government borrowing from the central bank have also significant but negative impact on
the short interest rate. All these results are in accordance with what the economic theory
predicts. It should be noted however that the results in VAR somehow depend on the
choice of lag length. But we have found that the direction of effect did not change even
when we included two lags in the VAR. Nevertheless, the assumption of one lag is quite
appropriate in the monetary policy analysis.
60

Although the effect becomes negative after fourth quarter, it remains insignificant.
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Figure 2-1: Impulse Response Functions ( ± 2 S.E.)
Response of CMR to one standard deviation shock in CMR
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2.5.2 Variance Decomposition

Finally we have decomposed the forecast error variance of interest rate to have an
idea on the percentage explanation of interest rate by each of the endogenous variables.
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We have kept the same Choleski ordering as was in the case of impulse response
functions. We have found that much of the variation in the interest rate is explained by its
own lagged values, (about 73% in the first quarter). The second variable that explains
much of the variation in the policy rate is the inflation rate. It explains about 18.57% of
the variation in the interest rate. After this, three variables that explain more variation in
the interest rate are respectively, the government borrowing from the central bank,
exchange rate and the output gap. Their magnitudes are respectively, 15.69%, 11.62%
and 10.62%. Finally the trade deficit explains about 4.71% of the variation in interest rate
followed by the last variable, the foreign exchange reserves with a value of 2.74%. One
important point to note is that as the time passed variation explained by interest rate itself
is decreasing, while that by inflation and government borrowing is increasing.

Table 2.4: Variance Decomposition of Interest Rate
Quarters

CMR (-1)

Y-Gap

Inf

ER*

GB

FER

TD

1

100.00

0.00

0.00

0.00

0.00

0.00

0.00

2

73.59

8.90

0.02

11.38

0.32

2.01

3.78

3

70.79

8.64

0.64

11.62

1.01

2.60

4.71

4

68.35

8.36

1.95

11.30

2.62

2.74

4.67

5

64.99

8.32

3.88

10.80

4.87

2.69

4.45

6

60.98

8.51

6.13

10.44

7.23

2.53

4.19

7

56.81

8.84

8.44

10.22

9.38

2.36

3.94

8

52.82

9.23

10.71

10.10

11.21

2.21

3.72

9

49.16

9.62

12.86

10.04

12.71

2.09

3.53

10

45.87

9.98

14.88

9.98

13.92

2.01

3.36

11

42.93

10.32

16.78

9.92

14.89

1.96

3.20

12

40.29

10.62

18.57

9.85

15.69

1.93

3.06

In summary, we have found the ordering of variables in explaining the highest
variation in interest rate as: lagged interest rate, inflation, government borrowing,
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exchange rate, output gap, trade deficit and the foreign exchange reserves. The important
result here is that inflation has more explanatory power for the interest rate than the
output gap has. Similarly the government borrowing from the central bank and exchange
rate can explain interest rate variation more than what the output gap can do.

2.5.3 Long run Inflation Target

We have estimated two binary models; one with categorizing inflation into above
and below a certain level (assigning value of 1 for inflation above a certain level and 0
otherwise), while the other with exactly the opposite case for inflation dummy (assigning
value of 0 for inflation above a certain level and 1 otherwise) with the output gap dummy
generated on the basis of positive and negative change in it61. Specifically we have
estimated the binary models by making two categories of inflation as above and below a
target level like 4%, 5%, 6%, 7%, 8%, 9% and 10%.

Table 2.5: Estimation Results for Long run Inflation Target-I
Variable

Coefficient

Std. Error

P-Value

CMR(-1)

-1.704

0.54

0.00

Y-GapD(-1)*

0.93

2.00

0.64

InfD1(-1)**

2.00

1.65

0.23

ER*(-1)

0.50

0.26

0.06

GB(-1)

-0.08

0.05

0.12

FER(-1)

-0.49

0.20

0.01

TD(-1)

0.15

0.09

0.10

FI

1.41

0.50

0.00

* Y-GapD is dummy variable with 1 for positive gap and 0 for negative
** InfD1 is dummy variable for inflation with 1 for above 7% and 0 for below this level
of inflation

61

We have used inflation dummy two times as it is needed to estimate the target level of inflation.
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We have estimated the reaction function taking one of these series each at a time
and present here only the best result, in table 2.5, among all these estimations62. The best
response of SBP to inflation has been found when the inflation is above 7%. If inflation is
above this level then probability of tightening monetary policy in the next period is
increased. Similarly we have estimated the reaction function by assigning value 1 to
inflation below 7% and 0 for the other case, i.e. we reversed the order for making
inflation as a binary variable. Interestingly it has been found that if inflation is below 7%
then there are more chances of interest rate cut and this result is significant at
conventional level.

Table 2.6: Estimation Results for Long run Inflation Target-II
Coefficient

Std. Error

P-Value

CMR(-1)

-1.00

0.29

0.00

Y-GapD(-1)*

0.79

1.14

0.49

InfD2(-1)**

-1.21

0.82

0.14

ER*(-1)

0.34

0.16

0.03

GB(-1)

-0.05

0.03

0.07

FER(-1)

-0.21

0.11

0.06

TD(-1)

0.08

0.05

0.13

FI

0.92

0.29

0.00

Variable

* Y-GapD is dummy variable with 1 for positive gap and 0 for negative
** InfD2 is dummy variable for inflation with 1 for below 7% and 0 for above this level of inflation

Now the story is clear; our results implicitly show the medium or long term
inflation target of SBP. Short interest rate responds positively to inflation above 7% while
the reverse is true for the inflation below this level. Interestingly this level is very close to
the average level of inflation over the period under consideration and almost equal to the

62

By the best we mean here the result with parameter of inflation that has the highest t-stats along with the
significance of all other parameters.
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optimal level of inflation for Pakistan estimated in the first essay of this dissertation.
These results show that, in conducting monetary policy, SBP cares about inflation only if
it is above a threshold level of 7%. In the opposite case it puts more weight on all other
objectives of monetary policy. With the help of these estimation results we can say that
SBP, although having a long run target for inflation, does not announce it63. So it is not
transparent on this front: a result consistent with what is stated, on the issue of SBP
transparency on quantitative targets for primary objectives, in the third essay of this
dissertation.

2.6 Conclusion

We have estimated monetary policy reaction function for Pakistan for the period
1993-2005 to identify the objectives of monetary policy in Pakistan. For this purpose we
have included in our reaction function: the output gap, inflation, lagged interest rate,
exchange rate and trade deficit as monetary policy objectives, while to overcome the
issue of miss-specification, two more variables have been included in the reaction
function that are not the policy objectives; foreign exchange reserves and government
borrowing from the central bank. For the analysis we have used VAR to estimate impulse
response functions and variance decomposition. On the other hand binary probit model
has been used to estimate the long run inflation target of the SBP.
Our results confirm that the State Bank of Pakistan does care about both inflation
and output. However the policy has also been focused on other factors as all of the
objectives we included in the estimation significantly affect the behavior of monetary
63

One should keep in mind that by inflation target we mean target for at least medium term and not for
only one year ahead. SBP does announce annual targets for both inflation and output growth but only for
one year.
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policy instrument. The important result is that the trade deficit that is not taken as
monetary policy objective in the empirical literature has significant impact on the central
bank (SBP)’s actions. Two variables that we have included other than objectives
(government borrowing and foreign exchange reserves) and the exogenous factor (foreign
interest rate) also explain significantly the variation in interest rate. By the binary probit
estimation we have found that the SBP more significantly reacts to inflation when it is
above 7%, which is close to the average level over the period under consideration. But
below this level, there are more chances of interest rate cut. This result implicitly
identifies the long run inflation target (7%) of the SBP that is not announced explicitly.
We suggest here that one should take into account these other objectives when
modifying Taylor-type rule for a country like Pakistan. Simple Taylor rule that focuses
on inflation and output may be incomplete for the developing countries. But including too
many objectives into the rule looses the simplicity of these rules - an important
characteristic of the instrument rules. Similarly there are not agreed upon parameter
values for the variables, other than inflation and output that are more frequently included
in modified Taylor rule. A potential area for research in this regard is that whether the
inclusion of other variables in the reaction function would reduce the loss to the society
or it is better to just focus on two objectives in the Taylor rule.
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Abbreviations used in the Essay

y

real output gap calculated as percentage deviation of real output from the potential
level.

Л

inflation rate calculated as growth rate of consumer price index

L

loss function

i

interest rate (call money rate here)

ER

exchange rate

ERt

trend value of the exchange rate

TD

trade deficit

if

foreign interest rate

GB

government borrowing from the central bank

FER

foreign exchange reserves

iL

commercial banks’ lending rate

I

private investment (called business fixed investment in macroeconomic books)

AD

aggregate demand

Inf

inflation

Y

GDP

Df

domestic demand for foreign goods

Ex

exports

iD

commercial banks’ deposit rate

Ds

demand for stocks/equities

MB

monetary base or reserve money
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Appendix A
Table 2.7: Response of Interest Rate to one Standard Deviation shock in each Variable*
Quarters
01
02
03
04
05
06
07
08
09
10
11
12

CMR

Y-Gap

Inf

ER*

GB

FER

TD

1.53
(10.00)
-0.24
(-1.07)
0.10
(0.72)
0.02
(0.33)
0.02
(0.21)
0.01
(0.10)
0.00
(0.03)
0.00
(0.00)
0.00
(-0.01)
0.00
(0.00)
0.00
(0.00)
0.00
(0.01)

0.00
(0.00)
0.54
(2.23)
0.06
(0.37)
-0.03
(-0.22)
-0.12
(-1.04)
-0.17
(-1.38)
-0.20
(-1.43)
-0.22
(-1.40)
-0.23
(-1.35)
-0.23
(-1.29)
-0.23
(-1.24)
-0.24
(-1.19)

0.00
(0.00)
-0.03
(-0.21)
0.15
(1.81)
0.22
(2.68)
0.28
(3.07)
0.31
(3.16)
0.34
(3.12)
0.36
(3.01)
0.38
(2.85)
0.39
(2.67)
0.40
(2.47)
0.41
(2.27)

0.00
(0.00)
0.61
(3.19)
0.16
(1.08)
0.05
(0.47)
-0.05
(-0.48)
-0.11
(-1.07)
-0.15
(-1.27)
-0.17
(-1.30)
-0.18
(-1.25)
-0.18
(-1.20)
-0.18
(-1.14)
-0.18
(-1.09)

0.00
(0.00)
-0.10
(-0.70)
0.16
(1.23)
0.24
(1.89)
0.30
(2.39)
0.33
(2.62)
0.34
(2.55)
0.34
(2.29)
0.33
(2.00)
0.33
(1.75)
0.33
(1.55)
0.32
(1.40)

0.00
(0.00)
-0.26
(-2.56)
-0.15
(-1.97)
-0.09
(-1.91)
-0.05
(-1.31)
-0.02
(-0.48)
0.00
(0.10)
0.03
(0.48)
0.04
(0.72)
0.06
(0.87)
0.07
(0.96)
0.07
(1.02)

0.00
(0.00)
0.35
(1.80)
0.19
(1.26)
0.07
(0.87)
0.02
(0.32)
-0.02
(-0.29)
-0.04
(-0.55)
-0.05
(-0.63)
-0.06
(-0.63)
-0.06
(-0.60)
-0.06
(-0.57)
-0.06
(-0.53)

* t-stats in the parenthesis
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Appendix B
Table 2.8: Vector Autoregression Results
CMR

Y-Gap

Inf

-0.172438 -0.039928 0.003073
CMR(-1) (0.13720) (0.12566) (0.04924)
(-1.25683) (-0.31774) (0.06242)
0.332071 0.296446 -0.107986
Y-Gap(-1) (0.17182) (0.15737) (0.06166)
(1.93269) (1.88377) (-1.75124)
0.183629 0.212984 1.078031
Inf(-1)
(0.11027) (0.10100) (0.03957)
(1.66529) (2.10885) (27.2413)
0.240692 -0.138124 -0.040542
ERD(-1) (0.11032) (0.10104) (0.03959)
(2.18176) (-1.36700) (-1.02400)
-0.033811 0.004667 0.020956
GB(-1)
(0.02175) (0.01992) (0.00781)
(-1.55453) (0.23428) (2.68471)
-0.444884 0.162382 -0.003314
FR(-1)
(0.15719) (0.14397) (0.05641)
(-2.83018) (1.12786) (-0.05874)
0.069862 0.078254 0.001791
TD(-1)
(0.04206) (0.03852) (0.01509)
(1.66106) (2.03143) (0.11867)
2.283534 -1.380956 1.841413
C
(2.42945) (2.22514) (0.87189)
(0.93994) (-0.62061) (2.11198)
0.734554 -0.188908 -0.271052
FI
(0.25301) (0.23174) (0.09080)
(2.90322) (-0.81519) (-2.98509)
R-squared 0.816716 0.692645 0.976055
Adj. R0.780953 0.632674 0.971383
squared
S.E.
1.694681 1.552164 0.608192
equation
F-statistic 22.83702 11.54954 208.9064
Akaike
4.054415 3.878726 2.004897
AIC
Schwarz
4.398579 4.222890 2.349061
SC
Determinant Residual Covariance
1090.979
Akaike Information Criteria
29.37997
Schwarz Criteria
31.78912
* Standard errors & t-statistics in parentheses

ER*

GB

FER

TD

0.032469
(0.17034)
(0.19062)
-0.078352
(0.21331)
(-0.36731)
0.064288
(0.13690)
(0.46961)
0.413996
(0.13696)
(3.02270)
-0.001215
(0.02700)
(-0.04501)
-0.534578
(0.19516)
(-2.73925)
0.103468
(0.05222)
(1.98155)
7.101295
(3.01617)
(2.35441)
-0.753003
(0.31412)
(-2.39721)
0.517614

0.075475
(0.69578)
(0.10848)
-0.369580
(0.87133)
(-0.42416)
0.245068
(0.55920)
(0.43825)
-0.750489
(0.55946)
(-1.34146)
0.834429
(0.11030)
(7.56516)
0.937174
(0.79716)
(1.17564)
0.078602
(0.21329)
(0.36853)
-12.70220
(12.3203)
(-1.03100)
0.632217
(1.28309)
(0.49273)
0.812154

-0.025598
(0.03737)
(-0.68490)
0.026082
(0.04680)
(0.55726)
-0.050346
(0.03004)
(-1.67606)
0.041016
(0.03005)
(1.36484)
-0.015713
(0.00592)
(-2.65203)
0.859010
(0.04282)
(20.0606)
0.016887
(0.01146)
(1.47390)
2.415067
(0.66181)
(3.64921)
-0.136897
(0.06892)
(-1.98622)
0.987726

0.496732
(0.52555)
(0.94518)
0.486715
(0.65814)
(0.73953)
0.627770
(0.42238)
(1.48627)
0.372120
(0.42258)
(0.88060)
0.271041
(0.08331)
(3.25330)
2.034125
(0.60212)
(3.37826)
0.134374
(0.16110)
(0.83408)
-9.925850
(9.30594)
(-1.06661)
0.585514
(0.96916)
(0.60415)
0.706537

0.423490

0.775501

0.985331

0.649276

2.103948

8.594104

0.461647

6.491428

5.499272

22.15799

412.4237

12.33887

4.487057

7.301579

1.453517

6.740391

4.831221

7.645743

1.797681

7.084555

90

Appendix C

All of the series have been plotted with cubic trend to compare the average behavior
of a particular series with that of the short interest rate. It can easily be seen that
interest rate, output gap, inflation and trade deficit follow almost the same trend.
Trend in foreign interest rate is also same but the timing of curves is moderately
different. Exchange rate, foreign reserves and government borrowing do not follow
the same pattern as other series do. A simple result we can draw from here is that SBP
focuses on output gap, inflation and trade deficit in the long run while other variables
are correlated with interest rate only in the short run. Also, the monetary policy in
Pakistan is much influenced by foreign interest rate.
Figure 2-2: Simple Graphs of the Variables
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Essay 3
Monetary Policy Transparency in Pakistan: An Independent Analysis

3.1 Introduction

The insightful contribution of time inconsistency problem, advanced by Kydland
and Prescott in 1977, has changed drastically both the direction of literature as well as the
practice of monetary policy. Monetary theorists proposed central bank independence
(CBI), delegation of powers to conservative central bankers and central bank contracts to
solve the time inconsistency problem64. At the same time monetary policy transparency
was thought to be the complement to CBI for achieving accountability of the independent
central bankers. Not only this, transparency has the potential to solve the time
inconsistency problem by making monetary policy predictable (Geraats 2005b). With
transparent monetary policy it is costly for the policy maker to deviate from the
announced policy and socially optimal policy (Bernanke et al 1999; Blinder et al 2001;
and Roll et al 1994). It also increases the public support for central bank policies and
hence for its independence. Similarly it induces the central bankers to improve the
performance in terms of policy design and forecasts accuracy (Hahn 2002)65.
There are additional benefits a developing country can have by increased
monetary policy transparency. These include releasing fiscal pressure from monetary

64

See for instance, Cukierman (1992); Rogoff (1985); Walsh (1995) among others
For these benefits, central banks (especially with inflation targeting framework) have changed their
practices in releasing information on monetary policy decisions and now transparency has become at the
heart of the monetary policy. Previously secrecy was thought to be an important condition for effectiveness
of the monetary policy. It is also seen that their practices for transparency has gone beyond the formal
objective of accountability.

65
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authorities, increasing public debate on monetary policy issues to make central banks
struggle for achieving socially optimal objectives, enhancing private sector learning
about monetary policy etc. So there is a greater need for discussing such an important
issue with respect to the central banks in developing countries.
Transparency requires symmetric information between monetary authority and the
public, (Geraats 2002a). It does not require however the perfect information, as the
central banks too have imperfect knowledge of the economy (especially of unanticipated
shocks). What is important is to release the information whatever the central bank has
and utilizes in the monetary policy process. Complete transparency requires releasing
information on each step in the monetary policy process. Specifically it involves
information on the central bank’s objective function, institutional arrangement of central
bank with the government, macroeconomic forecasts, monetary policy strategy, decision
making process, state of the economy, targets for monetary policy instruments and
information on achieving these targets and final goals.
The importance of monetary policy transparency in the literature notwithstanding,
no effort has been made so far to analyze this issue with respect to the State Bank of
Pakistan (SBP). Pakistan is a developing country with partially independent central bank
but nevertheless its independence has increased significantly in 1990s, (Janjua 2004).
This makes it obligatory for the SBP to release information related to monetary policy
issues. It is the first attempt to analyze the transparency issues regarding State Bank of
Pakistan. We have also tried to compare SBP practices in this regard to those in advanced
and the most transparent central banks in the world. This is necessary to investigate how
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far SBP is behind these advanced central banks concerning transparency issues and to
learn good international practices in monetary policy.
We have used Eijffinger and Geraats (2006) index to measure independently, the
transparency level of SBP actions regarding monetary policy. Our results show that SBP
is completely opaque on the procedural issues, whereas it is least transparent in the policy
transparency. On the political and the economic matters, SBP is partially transparent with
score 1 out of 3. Regarding these two types of transparency the main reasons for low
score are opacity on the long term quantitative targets for primary objectives and on
making policy model public. An area where SBP is quite transparent with moderate score
(2 out of 3) is the operational transparency. In comparison with the other central banks
SBP is at par with some of the central banks in the political and the operational
transparency but quite behind in all other respects. Overall it stands last with the score of
4.5 out of 1566. The SBP’s score lies below the one standard deviation range around the
average score of all the nine countries in Eijffinger and Geraats (2006) and Pakistan,
whereas the scores of the Reserve Bank of New Zealand and the Riks Bank are above this
range.
The rest of the study is as follows: section 3.2 explains the concept, benefits
(especially for developing countries) and desired level of transparency. Methodology for
the measurement of transparency level is given in section 3.3. Reasons for using
Eijffinger and Geraats (2006) index are also outlined in this section. Importance of
different types of transparency in the literature and practices in Pakistan in the light of
that literature and results are discussed in section 3.4. This analysis has also been done in
66

The Reserve Bank of New Zealand and the Riks Bank scored the highest, i.e. 14 and the lowest score
(excluding SBP) for Swiss National Bank is 7.5. These figures are taken from Eijffinger and Geraats
(2006).

96

comparison with nine advanced central banks in section 3.5. Finally section 3.6
concludes the essay.

3.2 Monetary Policy Transparency

Monetary policy transparency is a broad issue that cannot be defined narrowly.
Basically transparency involves the actual disclosure of information by the central bank
relevant to monetary policy making process. It requires symmetric information between
the central bank and the private economic agents (Geraats 2002a; 2005a). In this case
central bank cannot have superior information about the state of the economy,
transmission mechanism, economic data, institutional arrangements etc. Transparency
does not require however the perfect information, as the central banks too have imperfect
knowledge of the economy (especially of unanticipated shocks). What is important is to
release the information whatever the central bank has and utilizes in the monetary policy
process. There is also another view of central bank transparency: instead of common
information transparency requires common understanding of the monetary policy
between central bank and the public. So transparency involves effective communication
by the central bank or clarity of information, (Winkler 2002)67. However this essay
focuses on the first definition.

3.2.1 Benefits of Transparency

The benefits of transparency can be divided into two categories: political as well
as economic. There is substantial consensus among macroeconomists that the monetary
67

However in this paper the main focus is on the information disclosure by the central bank.
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policy transparency is beneficial on political grounds but economic gains are less clear. In
the last two decades, central banks’ independence increased considerably, which
increases the need for accountability of the independent central bankers. This is necessary
for the legitimacy of the monetary policy, (Goodhart, Hildebrand, Lipton and Wyplosz
2001; Mishkin 2004; Briault, Haldane, and King 1997; Buiter 1999; and Geraats 2002b).
However it is not possible without monetary policy transparency. In this way,
transparency can be thought of as a complement to the central bank independence,
(Geraats 2002a).
Transparency increases the public support for the central bank policies as well as
for its independence (Nijathaworn 2006; and Mishkin 2004). So it is not only the
complement to the central bank independence but also promotes it. This has happened in
the history as increased transparency (in the form of pre-announced inflation targets)
helped Bank of Canada and Bank of England to gaining public support and
independence, (Mishkin and Posen 1997; and Bernanke et al 1999). Another benefit of
increased transparency is that CBs can explain their position by clarifying to the public
on what the monetary policy can and cannot do, as monetary authorities are often accused
of doing something that is beyond the control of the monetary policy (Svensson 2002)68.
As far as the economic benefits are concerned, there are at least three points to be
discussed. First, transparency can improve the efficiency of central bank in making good
decisions as well as making less forecast errors, thereby increasing credibility of the
68

Jensen (2000 and 2002) has found that transparency disciplines monetary policy especially if the central
bank lacks low inflation credibility. However if the central bank has already low inflation credibility then
opacity might be preferred on transparency because the latter could make private agents’ expectations more
sensitive to the policy changes. If inflation expectations are forward looking, this sensitivity results in more
volatile inflation and cost of demand stabilization increases, (Jensen 2002). So transparency is desirable by
the central banks with poor credibility but at the same time it adds to the cost in terms of less flexibility if
initial credibility is high, (Chortareas, Stasavage and Sterne 2002).
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monetary authorities, Buiter (1999)69. Second, a special benefit in this respect is that if
the public monitors CB’s actions then the monetary policy making becomes socially
optimal as it makes costly for the central banks to work against the social interest,
(Bernanke et al 1999; Blinder et al 2001; and Roll et al 1994)70. Third, the long run
economic growth is much affected by the agents’ decisions about investment,
consumption, saving etc and hence by the level of uncertainty about the government
policies. Increased transparency on monetary policy can help reduce uncertainty and
helps the public make accurate forecasts thereby improving financial market efficiency
and the welfare (Nijathaworn 2006; Poole et al 2002)71. It also enhances the private
sector learning about the monetary policy (Svensson 2003).
There are certain benefits, besides reduction of uncertainty in the financial
markets and hence solving the time inconsistency problem, which have some important
implications for developing countries. In developing countries, governments face budget
deficit problem because of limited effort to generate resources but with high
expenditures. Resultantly the governments have to rely heavily on seignorage revenues,
which ultimately results in high inflation72. Monetary policy transparency can possibly
improve the situation. When monetary policy is transparent, government would try to
69

If the central bank forecasts are transparent but not efficient then it would loose its credibility or repute,
(Mishkin 2004).
70
However transparency could be costly if there is desirability of monetary policy surprises to enhance
output in the short run. But this advantage of opacity can only be achieved if the central bank has superior
information than the public has and the economy has Lucas-type transmission mechanism, (Gersbach 1998;
Cukierman 2001; 2002). Another problem with the transparency in this regard is the issue of “cheap talk”.
A central bank, while doing something else, can misrepresent information as if it is working according to
the society’s preferences, (Stein 1989; and Garfinkel and Oh 1995).
71
But if the central bank is unlikely to have superior information compared to the private sector then the
information disclosure could cause financial market participants ignore their private information and
coordinate on the noisy information. This will lead to greater volatility, (Morris and Shin 2002).
72
For instance, most of the times target for monetary aggregate (M2) in Pakistan has been missed due to
high monetization of fiscal deficit.
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increase fiscal discipline, otherwise it would loose public support. This results in
increased public support for central bank independence and its policies. Another benefit
of transparency for developing countries is the promotion of public dialogue on policy
issues. In these countries issues are not solved by public debates so most of the times
policies are not in accord with the society’s preferences. If there is transparency on
monetary policy then central bank’s preferences and actions to achieve these objectives
would be critically analyzed by the outsiders. In this way it increases the cost to the
central bank of deviating from the society’s preferences. In this sense transparency is
required more for developing countries.

3.2.2 How much Transparency?

Despite a good amount of benefits of the monetary policy transparency, it is still
debatable to what extent a central bank should be transparent on the policy issues.
Complete transparency requires policy makers to provide information (whatever they
have) to the public on each step of the policy making process and about the policy
evaluation after the specific period73. Specifically it requires information on the loss
function of the central bank (including policy objectives, quantitative targets for those
objectives, weights assigned to each of these objectives and functional form of the loss
function), current state of the economy, policy framework, operational target, central
bank’s internal forecasts, central bank’s macroeconomic model, likely future path of the
operational target, economic shocks, policy evaluation in achieving announced

73

However there is an argument by Winkler (2002) that too much openness may sometimes create problem
for clarity of information thereby making effective communication difficult.
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objectives, etc. There is simple argument for this complete transparency; why the people
are kept unaware of the policy process welfare of whom is the objective of policy.

3.3 Monetary Policy in Pakistan

The first issue that is important to be discussed for monetary policy in Pakistan is
regarding the autonomy of the SBP. The process of SBP’s autonomy started in 1993 in
the Governor Yaqoob’s period. In this regard three issues were focused mainly: effective
regulation of the banking system, independence of the SBP in monetary policy and
limiting government borrowing from the SBP. A bill amended the State Bank of Pakistan
Act, 1956 in February 1994, by which monetary policy was made the sole responsibility
of the State Bank of Pakistan. The autonomy was further enhanced by another
amendment in the SBP Act in 1997. According to this amendment the Central Board of
the bank was given authority to determine and enforce the limit of credit by the SBP to
the Federal and Provincial Governments. Issuing any directive by the government to the
commercial banks or other financial institutions that is inconsistent with the SBP’s
policies was also banned in 1997. All these constitutional arrangements made SBP quite
independent except for two things: the time period of governor is still less than the time
in office of the politicians and SBP has still less control (effectively) on government
borrowing from the central bank.
In the literature there are almost six conflicting objectives for monetary policy
two of which are the most important: output and price stability, (Mishkin 2001). In
Pakistan monetary policy focuses on both these important objectives. In the SBP Act it is
clearly mentioned that SBP has to control monetary and credit system of Pakistan along
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with the actions to foster economic growth in the best national interest. An important
issue in this regard is the prioritization of these objectives. In Pakistan there is no
apparent prioritization and monetary policy decisions are taken according to situation
prevailing in the economy at a particular point of time. There are other objectives as well.
For instance, for export promotion and to reduce trade deficit, export finance scheme was
introduced and exchange rate is managed from time to time. Similarly stability of the
financial system is key responsibility of the SBP.
The quantitative targets of the prime objectives (output growth and price stability)
are set and announced by the government of Pakistan. These targets are set on annual
basis keeping in view the trend of key variables and current and expected conditions of
the different sectors of the economy. State Bank of Pakistan being an agent to the public
(indirectly through the elected representatives) is supposed to formulate monetary and
credit policy to achieve these targets, (Arby 2004). Actually when the bill for autonomy
of the SBP passed in February 1994 through which monetary policy was made the sole
responsibility of the SBP, the Bank was given responsibility to regulate and supervise
monetary and credit system according to the policy objectives of the Government. This
shows that SBP has no goal independence.
In different steps in monetary policy making and implementation, after getting the
targets set by government the current state of the economy is considered. If current state
of the economy is in line with the objectives then there is no need for policy change.
After deciding that policy change is inevitable, next comes the process of policy decision.
In this process the policy strategy is needed to be discussed first. It could be a policy rule
like inflation targeting, Taylor type rule or simply the discretion. Since ----, SBP is doing
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monetary targeting. In this type of framework there are rules in the literature like
Friedman rule and McCallum (1988) rule. But SBP has never announced to follow any
type of rule. As there is no clear prioritization of objectives of monetary policy in
Pakistan, policy has been changed in different periods depending on the conditions of the
economy, e.g. the fiscal space, availability of foreign reserves and business activity.
The next step in the monetary policy making process is setting the intermediate
and operational targets. The intermediate target or nominal anchor in Pakistan is broad
monetary aggregate M2. The target for M2 is set and announced on annual basis. To
achieve this target SBP uses reserve money or monetary base as its operational target.
Since the financial sector reforms of 1990s when interest rate in Pakistan became market
determined, SBP also targets T-bill rate. Before the financial sector reforms, the
monetary policy in Pakistan was conducted by direct instruments like credit ceiling but
after 1990 SBP gradually switched from direct instrument to indirect and market based
instruments, like SBP 3-day Repo Rate, open market operations and reserve
requirements including Statutory Liquidity Requirement (SLR) and Cash Reserve
Requirement (CRR). Before 1992, credit ceiling was used to control credit in the country.
In August 1992, this system was replaced by another system of credit control in terms of
which the commercial banks could extend credit to private sector according to a specified
Credit Deposit Ratio (CDR). The system became completely market based in 1995 and
since then SBP controls financial system through changes in Discount rate, open market
operations and required reserve requirements. To make the interest market based SBP
took some other measures like removing cap on commercial banks’ lending rate in 1995
and on the deposit rate in 1998.
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SBP also does some forward looking analysis of its policy by forecasting the
quantitative values of its targets like output growth and inflation. These forecasts help
SBP to analyze whether the operational target set to achieve the goal targets is
appropriate or the stance of the monetary policy needs further changes. The forecasting is
generally based on macroeconomic indicators of the economy but now the SBP has its
own policy model to evaluate policy decisions and to forecast the variables.

3.4 Methodology

An important issue in the area of transparency is how to measure it. Measure of
the transparency crucially depends on its definition and the concept. In practice, there are
several studies dealing with transparency measures including Eijffinger and Geraats
(2006), Fracasso, Genberg and Wyplosz (2003), Bini-Smaghi and Gros (2001) and Fry,
Julius, Mahadeva, Roger and Sterne (2000)74. There are some drawbacks in these studies,
e.g. the transparency measurement on the basis of survey instead of on professionals’
independent assessment, lack of focus on contents of information disclosure, based on
only limited information say on a specific document and the substitutability of some
types of transparency75. This last problem is related to Eijffinger and Geraats (2006), but
any way this option, in our opinion, is the best among available measures dealing with a
variety of issues involved in the monetary policy. So in this study we have used this

74

There are some studies that deal with detailed transparency practices of different central banks. These
include Bernanke, Laubach, Mishkin and Posen (1999), Schaechter, Stone and Zelmer (2000), SchmidtHebbel and Tapia (2002), Blinder, Goodhart, Hildebrand, Lipton and Wyplosz (2001)
and Wyplosz (2001) and Geraats (2005a)
75
The assessment by professionals who have the knowledge on the issue is necessary because what matters
is information fulfilling the objectives of transparency and not just the release of information without
quality and detailed contents of information reports.
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transparency index to measure the degree of openness on certain monetary policy issues
of the State Bank of Pakistan.
In this index, there are five types of transparency namely, political transparency,
economic transparency, procedural transparency, policy transparency and operational
transparency. Each of these types contains three questions, so there are total fifteen
questions with a maximum score of 1 in each question. There are either two or the three
options for a question to be answered. In case of two options a central bank can be
awarded either zero or 1 score but in case of three options there is a middle score of 0.5 (a
case of partial transparency on an issue). In aggregating the score, all questions are given
equal weight so on each type of transparency a central bank can get a maximum score of
3. Each type of transparency is also given the same weight so there is no preference of
one type of transparency over the other76. In this way a central bank can get a maximum
score of 15. Detailed questionnaire by Eijffinger and Geraats (2006) is given in appendix
A.
There are certain reasons for selecting the Eijffinger and Geraats (2006) index to
analyze the transparency issues regarding the State Bank of Pakistan. First, unlike the
others that are based on surveys, this index depends on independent analysis (by the
researcher) of practices in the monetary policy. This is important because in surveys,
information depends on the understanding of the central bankers about the questions they
are asked for77. Second, as transparency requires complete information on each step
involved in the monetary policy, this is the only index with such a good details covering
76

This is one of the drawbacks of the measure, as practically some aspects of transparency might be more
important than the other ones.
77
We asked an officer at SBP to fill the questionnaire developed by Eijffinger and Geraats (2006). He did
so according to his own perception but his views were changed when later on we interviewed him in a
meeting and explained the questions.
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almost all of the aspects of monetary policy. Third, it does not depend on some specific
reports issued by the central banks (like inflation reports or monetary policy statements).
It raises some questions on the monetary policy issues and then the researcher is
independent in answering these questions, no matter from where (s)he gets information78.
One may argue that how a questionnaire can be used in developing countries,
which has been developed to measure transparency of advanced central banks. However
monetary policy objectives, instruments, effects, strategies are almost similar no matter a
country is developed or developing. On the other hand comparison across countries is
possible only if same measure of transparency is used. If different measures are
developed depending on the conditions of the countries they are developed for, then
comparison becomes impossible. Being comprehensive, this index can easily be used in
all types of the countries with any type of monetary policy framework (monetary
targeting, exchange rate peg, inflation targeting etc.)79. So it is better to apply the best
available technique for the analysis if it is feasible instead of devising a new
methodology.

3.5 How Transparent is the SBP?

To measure monetary policy transparency in Pakistan, first detailed discussion on
monetary policy transparency issues in Pakistan in the light of literature and international
practices is presented and then on the basis of this discussion we have calculated the
transparency index according to the formula given by Eijffinger and Geraats (2006).
78

An important benefit of independent analysis is that the researcher keeps in mind the objectives of
transparency while analyzing the case of a particular central bank.
79
We could not find a single question in Eijffinger and Geraats (2006) measure of transparency that is
irrelevant to the case of Pakistan. However it should be noted that the questions seem relevant only if we go
into detailed analysis.
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3.5.1 Political Transparency

Political transparency, in Eijffinger and Geraats (2006), refers to the openness on
monetary policy objectives, quantitative targets for these objectives and institutional
setting between government and the central bank. It is better here to discuss each of these
elements one by one.
Formal Objectives

The first and important element of the political transparency is the announcement
of formal objectives of monetary policy. There are almost six conflicting objectives of
monetary policy in the literature (Mishkin 2001 chapter 14), two of which are the most
important: output and price stability80. Announcement of formal objectives has the
benefit that public comes to know the good intentions of central banks, which makes
monetary policy more predictable for public and the financial markets, (Geraats 2005a).
An important point here is that some of the objectives are conflicting like the
output and inflation. So it is necessary to announce the prioritization in case of multiple
objectives of monetary policy. Announcement of output and inflation as objectives,
without clear prioritization, might be harmful as it may increase the public uncertainty
about monetary policy actions in case of any shock. An ideal case in this regard is of the
inflation targeting countries. Central banks in these countries have price stability as their
prime objective81. However still there are most advanced central banks without explicit
prioritization of the objectives, though they have multiple objectives82.
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Although these two objectives are more important, some countries have interest rate and/or exchange rate
variation in their loss function. The other two objectives are employment and the financial sector stability.
81
It should be noted that these central banks do care about output but their output concerns do not affect the
inflation target. Only the time period in which inflation target is to be achieved depends on the weight
given to output stabilization.
82
For instance Japan, United States and Switzerland in Eijffinger and Geraats (2006) sample.
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Pakistan is a developing country having multiple objectives of monetary policy.
SBP has the dual mandate of maintaining price stability and promoting output growth
along with some other objectives like foreign exchange rate stability, financial sector
stability etc. In practice, output growth seems to have preference over inflation some of
the times in the history but there are examples when inflation has taken preference over
the output growth. Monetary policy has been kept expansionary whenever inflation was
under control and/or government was unable to provide fiscal stimulus like in 2000-01.
But as inflation reached a sufficiently high level, the SBP has tried to contain it (like the
contractionary actions taken in 2005 and are still in force)83.
The statements regarding policy objectives in the SBP’s documents (quarterly
reports, monetary policy statements etc.) raise two issues: either SBP is not transparent
on its prioritization of long run objectives or it follows flip-flop policies. But whatever
the correct statement is, the issue remains here that whether or not the SBP is transparent
on its objectives. One may argue that prioritization is mentioned whenever is required, in
monetary policy reports by the SBP and hence it is transparent in this regard. However
the ex post explanation of the actions (in reports) has nothing to do with the objectives of
the transparency. These ex post statements are policy explanations (an issue of the
transparency to be discussed under the topic, “policy transparency”) rather than
statements on the objectives.
The net result coming out of this discussion is that SBP is transparent on
announcing the objectives but not on prioritization of the multiple (and conflicting)
objectives. SBP’s documents explain, time to time, the intentions and preferences of the
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See for instance, SBP’s Monetary Policy Statement for Jul-Dec 2006 in “Recent Trends and FY06 Policy
Assessment” points 8-10.

108

bank for the near future (mostly for one year). But those preferences cannot be taken for
granted and may change over time depending on the state of the economy. On the basis
of this behavior, the SBP is not awarded full score on the issue of formal objectives and
only half score is assigned, as shown in figure 3-1.
Quantification of the Targets

The second element regarding political transparency is about the quantification of
targets. It is not enough to just make objectives explicit; political transparency requires
the quantitative targets of these objectives. It is beneficial as announcing target for the
primary (single) objective helped inflation targeting central banks anchor inflation
expectations thereby making inflation stable and output less volatile, (Levin, Natalucci
and Piger 2004)84. An important point is worth discussing here that the quantitative
targets (transparency on which is beneficial) should be announced for the medium term.
Announcing targets for too long period does not make any sense, where as short run
targets do not serve as indication of central bank’s preferences. These short run targets
can best be understood as inflationary projections as stated by Geraats (2005a).
In practice most of the central banks do not publish their quantitative targets (for
all primary objectives) for the medium term. According to Geraats (2005a), table 1, about
59% of the central banks publish inflation target and this ratio decreases even further (to
only 19%) for the case of publishing medium term inflation target85. However
transparency on this issue is common in the developed world as in Eijffinger and Geraats
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However, announcing output target along with that of inflation may cause inflation expectations (and
hence inflation) more volatile making it impossible to achieve output target, (Geraats 2005a).
85
This study is based on Fry, Julius, Mahadeva, Roger and Sterne (2000) survey which includes 94
countries.
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(2006) study, seven out of nine central banks are transparent about quantitative targets of
the primary objectives.
State Bank of Pakistan does not provide medium term inflation or output targets,
though it does announce one year targets for inflation and output growth86. Technically
stating, these (short term) targets are not the targets as such if the lag with which
monetary policy actions affect the outcome (inflation) is greater than one year87. The
rational economic agents cannot base their decisions on such announcements, while
making decisions about investment, saving etc. In this case the objective of transparency
(reducing uncertainty) cannot be achieved by announcing just the short term targets.
Hence the monetary policy in Pakistan is still deficient in this area getting zero score as
given in figure 3-188.
Figure 3-1
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Like in many other countries, these targets (of inflation and output) are set by the government, which
explains that the SBP has not the goal independence.
87
This time period in Pakistan to have an effect of reserve money on inflation is estimated to roughly one
to one and half year, (Malik 2006).
88
There are only two options in Eijffinger and Geraats (2006) questionnaire. Had there be a third option for
giving half score to the central banks providing short term targets, SBP would have been awarded half
score.
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Institutional Arrangement

The last element in political transparency refers to the explicitness of institutional
arrangements or contracts between central bank and the government. This is an area
where there is almost no debate in the literature. According to the survey by Fry et al.
(2000, table 4.4), 71% of the central banks report enjoying independence. However, this
ratio is only 57% for the case of developing countries89. An interesting element is that
this ratio remains almost the same no matter what type of monetary policy framework is
there in different countries. In Eijffinger and Geraats (2006), 8 out of 9 central banks get
full score on this issue, as there is clear institutional arrangement between central bank
and the government.90
In Pakistan the process of independence of SBP effectively started in July 1993.
SBP Act 1956 was amended by a bill, passed in February 1994 (although suffering some
setback to what was initiated in 1993) by making monetary policy sole responsibility of
the SBP. Amending SBP Act in May 1997 further strengthened the autonomy. An
important characteristic of the amendment was that the central board would determine
and enforce the limits of credit by the SBP to the government. Such financing limits are
important to reduce inflation caused by the reliance on seigniorage to collect government
revenues, (Geraats 2005a). In December 2000, the ACT was further amended through an
ordinance where the federal government was authorized to direct the SBP to set up funds
for specific purposes. In this way the government was authorized to introduce specialized
credit schemes and influence the balance sheet of the SBP thereby making effective
autonomy of the SBP weaker. Another problem with the independence is the tenure of
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Again the values are taken from Geraats (2005a).
The only central bank that did not get full score is the Fed.
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the governor. It is three years in Pakistan, which is substantially less than the politicians’
time in office91.
In practice, SBP is not completely independent in the sense that there is still
unexpected borrowing of government from the SBP and degree of monetization of fiscal
deficit remains uncertain92. One may argue that being a developing country with fiscal
constraints, Pakistan has to rely on seigniorage revenues. But this problem
notwithstanding, uncertainty remains there for private sector about central bank actions.
So collection of seigniorage revenues (especially when is unplanned) limits the effective
independence of the SBP. On the basis of partial independence, SBP has been awarded
only half score. This result is consistent with Janjua (2004), which calculated SBP
independence using Cukierman’s (1992) methodology and found that it was 0.47 out of
1.
3.5.2 Economic Transparency

Economic transparency refers to the release of economic information, central
banks use for monetary policy. This includes information on current state of the economy
(data on certain variables), policy model that is used for policy analysis and central
bank’s internal forecasts. Let’s take each element one by one.
Economic Data

For taking any decision on monetary policy, central banks compare current state
of the economy with the stated objectives. If economy is moving towards the targets then
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In Fry et al 2000) survey, in about 79% of the central banks, governors have time of office greater than
five years. This figure is 70% when only developing countries in the survey are considered. These figures
are taken from the Geraats (2005a) table 2.
92
In Geraats (2005a), table 2, about 65% of the central banks (in Fry et al 2000 survey) have the effective
limits on monetary financing of the fiscal deficit, where as this ratio is only 41% when only developing
countries in that survey are considered.
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there is no problem but if it seems difficult to achieve the targets then central banks
change the policy actions. So data on certain indicators of macroeconomic performance is
crucial in the monetary policy conduct. If data on macroeconomic indicators are not
publicly available, the public may be uncertain about whether the policy rate change (say
a rate cut) is to offset an expected negative supply shock or to boost the output. All this
increases uncertainty and hence the inflationary expectations (Geraats 2005a). According
to Eijffinger and Geraats (2006), transparency in this regard requires the timely
publication of data on five variables: money supply, inflation, GDP, unemployment rate
and capacity utilization.
In Pakistan data on money supply and inflation are available quarterly but that on
GDP and unemployment rate are published only on annual basis. GDP is not compiled on
quarterly basis but some informal analysis in the form of indicators is communicated in
the SBP quarterly reports. Capacity utilization is discussed on quarterly basis but only for
the large scale manufacturing and not for the whole economy, which gives some
indication on current state of the economy. All in all, SBP is partially transparent on data
publication, getting half score, and there is still a room for betterment (See results in
figure 3-2).
Macroeconomic Model

The second element in economic transparency is the openness on macroeconomic
model used by the central banks for the analysis of their own policy actions and to
forecast certain variables. Transparency on this issue is important to make forecasts of the
central bank reliable. However some of the central banks are not transparent about the
macro models they use because economists are not still certain about the transmission
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mechanism of the economy, Cukierman (2001). In Eijffinger and Geraats (2006) sample,
six out of nine central banks make their policy model explicit for the public with the
Bank of England being the most transparent in this regard.
Regarding Pakistan we could not find any formal information (in the SBP reports)
about whether the SBP has its own macroeconomic model for the policy analysis or not.
However the SBP now has its own policy model but still that model is not publicly
available93. So the monetary policy is completely opaque on this issue in Pakistan.
Figure 3-2
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The most crucial part of the monetary policy transparency is publication of the
central bank’s internal forecasts. This is the much debated issue in the literature on
monetary policy transparency. By forecast publication, central bank’s performance (both
in terms of efficiency in forecasting as well as in policy conduct) can better be analyzed
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We came to know this after interviewing some central bankers at SBP.
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(Buiter 1999). It also enhances central bankers’ accountability and better predictability of
the monetary policy94.
Transparency in this area requires medium or long term forecast (and not for one
year) of primary objective(s) at smaller frequency (say quarterly), specifying the
assumption about the future path of the policy rate. Keeping in view the long monetary
transmission lags, one year ahead forecasts do not make much sense and are not helpful
in reducing uncertainty. In Eijffinger and Geraats (2006) only three out of nine central
banks publish medium term forecasts for inflation and output on quarterly frequency,
specifying the assumption about the future path of the policy rate95.
SBP publishes forecasts both for inflation and output growth normally at quarterly
frequency but there are some problems to be discussed here96. First, although the SBP
explains some indicators that help forecasting, it does not provide information on how the
quantitative forecasts are made. So forecast mechanism is absent in its reports. Second,
the forecasts are for the short run, whereas forecasts publication reduces uncertainty in
the markets and make the picture more clear on central bank’s intentions only if these are
atleast for the medium term97. Third, SBP’s forecasts cannot be called internal forecasts,
as the policy instrument path is missing from the process of forecasting. These are simple
and rough projections that any organization can make. Internal forecasts are important
not only because they give some idea about the future but also because they serve as an
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But at the same time forecast publication has some practical problems identified by Mishkin (2004).
These are the Riksbank, Reserve Bank of New Zealand and the Bank of England.
96
Normally these forecasts are available in the first quarterly report of the fiscal year for which the
forecasts are published. It means these forecasts are not available even one year in advance and are publicly
available only after one quarter of the year is passed.
97
The issue is again of the transmission lags
95
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indication of the central bank’s intentions98. So the forecasts, the SBP publishes in the
reports do not serve as indicators of the central bank’s intentions for achieving the
objectives and cannot fulfill the objective of transparency in terms of affecting private
sector’s information. So monetary policy is not quite transparent in this area and SBP is
awarded half score for forecasts publication as it is partially transparent on it. (Figure 32).

3.5.3 Procedural Transparency

Procedural transparency refers to the information on the way the decisions are
taken. According to Eijffinger and Geraats (2006), this type of transparency involves
explicitness on monetary policy strategy and minutes and voting records of monetary
policy committees’ meetings.
Explicit Strategy

Monetary policy strategy in a country could be characterized either by a rule or by
discretion. Rule could be of any type: a strict instrument rule or a more elaborate
framework that has been adopted by inflation targeting countries99. Under the rules,
monetary policy is more predictable, which reduces market uncertainty. The monetary
policy strategy is explicit in inflation targeting countries, with ECB’s “two-pillar
strategy” as another example.
Regarding Pakistan there is not even a single statement about the rule in any of
the SBP’s documents and monetary policy strategy can be characterized by discretionary
framework. For instance in 2001, when inflation was well contained, SBP took
98

In this case the central banks would not like to involve in a policy setting that cannot produce forecasted
results according to the stated objectives.
99
See for instance Taylor (1993) for instrument rule and Svensson (1997) for the other type of framework.
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expansionary stance but changed the focus to limit inflation in 2005 when it was quite
high. There is uncertainty about both the degree as well as the timings of the monetary
authority’s leaning against the wind. It is not clear, at what level of inflation and/or
output gap, the SBP will take decision to react. Also, there is uncertainty about how much
the policy instrument would change when there is deviation of output and/or inflation
from the target. But it is not surprising as the SBP has never claimed to follow any type
of rule100. So on the basis of this discussion it has been concluded here that SBP has no
explicit monetary policy framework or rule.
Minutes and the Voting Records

If a central bank is not explicitly following a mechanical rule and there is a fair
degree of discretion, transparency requires the openness on details of how the decision
was reached. This information disclosure is possible by releasing minutes as well as the
voting records of monetary policy committee’s meetings. Minutes of the policy meetings
are important as they provide an insight into the arguments given and considerations
taken to reach at a particular decision. The openness on minutes also induces central
bankers to involve in healthy and serious debates on monetary policy issues. However
these minutes should be released in a non-attributed fashion; otherwise discussions in the
meetings would be influenced by political and personal considerations101. Similarly
publication of voting records indicates on an issue, the amount of disagreement in the
meeting that is helpful for monetary policy predictability102. It also induces members of
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In the first chapter, while estimating the Taylor rule for Pakistan, we have found that SBP had not been
following such a rule.
101
See for example Cukierman (2001); Gersbach (1998) and Hahn (2002).
102
See Hahn (2002) and Buiter (1999) for a good discussion.
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the committee to show commitment to their profession and makes them vote for society’s
preferences.
In Eijffinger and Geraats (2006), five out of nine central banks publish nonattributed minutes and voting records after monetary policy committees’ meeting

103

. In

Fry et al (2000) survey, only about 18% of the central banks publish minutes but this
figure is quite high (60%) for inflation targeting central banks in their sample104. This
ratio is reduced to only 10% for the case of voting records.
There is no such tradition of releasing the voting records and the minutes of the
policy committee’s meetings in Pakistan. Only decisions for changing the policy tools are
announced after the policy meetings and nothing more than that. So the SBP is awarded
zero score on both these issues. It is worth noting here that Procedural Transparency is
the only area of monetary policy transparency, where the SBP is completely opaque.

3.5.4 Policy Transparency

Policy transparency relates to the openness of monetary policy decisions. It
involves prompt announcement of policy decisions (probably on the day of
implementation), an explanation of policy decisions and disclosure of policy inclination
or likely future actions.
Prompt Announcement

In case of opacity on the policy decisions, private agents try to infer the central
bank preferences and actions indirectly from other indicators. This might be costly if
public misperceive a signal. Under transparency, it is costly for the central bankers to
103

These are Bank of Japan, the Riksbank, Bank of England, Reserve Bank of New Zealand and the
Federal Reserve.
104
These figures are taken from Geraats (2005a) table 1.

118

deviate from the social objectives and they can be held accountable for setting
operational target that does not lead to achieve the stated objectives105. In practice, it has
become very common among the central banks to promptly announce policy decisions.
All of the central banks in Eijffinger and Geraats (2006) sample promptly announce their
policy decisions. This is also evident from Geraats (2005a, table 4) as about 80 percent of
the central banks (in Fry et al 2000 sample) promptly announce their adjustment to policy
instrument.
In Pakistan policy changes in instruments/tools (open market operations, discount
(repo) rate etc) are announced on the day of implementation. But we must be a bit careful
here. Transparency issue involves here the information on changes in the operating
targets and not just on the policy tools. It is necessary as unless the public know the
operational target (and its targeted value) they cannot judge whether the action taken by
the central bank is appropriate or not. Effect of policy tools (e.g. open market operations,
discount rate) transmits into ultimate objectives through their effects on the operational
and the intermediate targets. So the SBP is transparent on the inputs (policy tools) but not
on the output (operational target). It is important to note here that central banks cannot be
said to have private information on the changes in policy tools, as other market players do
have the same. Suppose there is an open market operation, a change in the discount rate
or in the reserve requirements then commercial banks are involved in this process and
have perfect information on these changes. What do they really not know is the
operational target of the central bank, for which these tools are being used.

105

However this type of transparency leaves no room for output stabilization by surprise inflation.
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In Pakistan, it is not clear what the operating target of the SBP is. Although the
announced operational target of SBP is reserve money, it is argued in some studies that it
targets short interest rate after the financial sector reforms in early 1990s106. Besides
uncertainty about this issue, in practice SBP does not announce target for either reserve
money or the short interest rate.
However the policy decisions on targets for monetary aggregate (M2 in Pakistan
as an intermediate target) are given on annual basis in the annual credit plan. But it does
not provide information on the short term changes whereas transparency here does not
refer to the annual targets but to the policy decisions in every monetary policy
committee’s meetings. Also, the target for M2 is not a target as such in Pakistan, rather it
is just a projection on the basis of overall projection of the economy. This argument is
reinforced by the actions of the SBP in achieving the target for M2, as this target has been
missed frequently in the history.
The question of whether the SBP is transparent on policy announcements is not so
easy to be answered. Anyhow we have concluded here that on the basis of absence of
information on the operational target, SBP has been awarded zero score.
Policy Explanation

The second element of policy transparency requires central banks to give
explanation of the decisions along with the policy announcement. Policy announcement
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The following statement, giving explanation of change in the required reserve ratio in July 2006,
indicates that SBP focuses on interbank overnight rate (call money rate). “Keeping in view the current
composition of bank deposits where almost 87 percent of the deposits are classified as demand deposits (as
per new definition), the new requirements would result in the substantial draining of liquidity from the
inter-bank market. The volume of additional cash requirements would be around rupees 40 to 45 billion.
This would lay upward pressures on the overnight rates and in turn on the weighted average lending rates
for the private sector”. SBP Monetary Policy Statement, Jul-Dec 2006, Annex 4 (4.1), page 24. See also
Agha et al (2005).
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coupled with the explanation reduces private sector’s uncertainty about central bank
actions thereby making their expectations less sensitive and inflation less volatile. It also
enhances the public understanding of monetary policy so they are in a better position to
analyze the central bank’s actions.
Transparency in this regard requires not only the central bankers to give
explanation of a policy change but of every decision of monetary policy committee with
or without policy change. None of the central banks in Eijffinger and Geraats (2006)
sample is opaque on this issue. However three central banks107 do not get full score as
they do not explain all the decisions, though they do for policy changes. According to
Geraats (2005a) only 15 percent of the central banks provide explanations after every
policy meetings.
SBP does provide some explanation when there is a policy change. For instance,
when there was a change in required reserve ratio by SBP for commercial banks, it
explained, in monetary policy statement (MPS) for Jul-Dec 2006, the reasons for,
objectives of and likely effects of the policy change. But again these explanations are for
the changes in the policy tools and not for the changes in the operational target of the
SBP. Similarly, although the policy changes are explained, there is no such tradition of
explaining decisions in every policy committee’s meeting108. Another point here is that
transparency requires explanation just after the committee’s meeting and not after a
substantial lag, which is practice in Pakistan. For instance the explanation of policy
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Reserve Bank of Australia, Bank of Japan and the Bank of England
In Eijffinger and Geraats (2006), three central banks were not declared fully transparent on policy
explanations, as they don’t provide explanations after all policy decisions, although they do so in case of
policy changes.
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change (stated above) was published exactly six months after the policy decisions.
Although still good, it is for from achieving the objectives of transparency.
In conclusion, the SBP is partially transparent in this respect and on the basis of
all above discussion, SBP is awarded half score (shown in figure 3-3) as it does not
explain all decisions after every policy committee’s meeting and provide explanation
only after a substantial lag.
Figure 3-3
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The last element in policy transparency involves the clear indication by central
banks about the likely future policy actions. Policy inclination is essential for
understanding the medium or long term policy stance. There are two ways (in theory as
well as in practice) to do this job. Central banks can either indicate policy inclination by
simple communication in policy announcements or even in a much better way by
publishing future policy instrument path projections109. Policy inclination reduces the

109

The first method is practiced by the Fed and the Riksbank while Reserve Bank of New Zealand adopted
the second one.
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volatility in the interest rate if current policy rate is affected by future expectations110. In
practice most of the central banks are not yet transparent on policy inclination. For
instance, in Eijffinger and Geraats (2006), only three central banks were transparent on
this issue. This might be due to the fact that literature is not yet decisive on whether a
central bank should be transparent on this issue or not.
SBP does some forward looking analysis in its quarterly reports and six monthly
monetary policy statements (MPS). Material in these reports provides some indication
about the future stance of the monetary policy. However, somewhat deeper analysis is
required to declare SBP transparent on this issue. We find three points that need to be
discussed before deciding on the degree of transparency. First, the SBP does not publish
projection of the future policy rate. Second, from most of the SBP reports, the message
on future policy actions is not much clear. SBP, sometimes in its reports, tries to indicate
the policy tightening but seems ready to take possible actions for the output growth and
vice versa. Third, although the SBP reports do contain some forward looking analysis but
it is not explained after every policy meeting, which is an essential requirement of
transparency. On the basis of all this analysis we can say that SBP does not clearly
indicate future policy instrument path and hence is not transparent in this respect. (the
result is shown in figure 3-3).

3.5.5 Operational Transparency

After discussing all other aspects of monetary policy transparency, finally we
move to the transparency on targets miss (achievement). Not all of the variables are in
110

However there is a problem in communicating to the public that announced future policy rates are only
projections and not the true one, in which case central banks would loose credibility if they would not be
able to commit themselves to the announced path in case of any shock.
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perfect control of monetary authority so there are chances of deviations from the targets.
There are essentially three elements: deviation from operational target (control errors),
contribution of monetary policy in achieving final objectives and unanticipated
disturbances that may affect the transmission mechanism.
Control Errors

Transparency on control errors requires central bankers to explain to the public
the deviation of instruments from the target. Central banks can build credibility by giving
explanation for the target miss and educating the public that these were only targets (not
under perfect control of monetary authority) and may change due to unanticipated
economic developments. In Eijffinger and Geraats (2006), seven out of nine central banks
are perfectly transparent on this issue with the remaining two partially transparent111.
State Bank of Pakistan, in all its reports, regularly announces target for monetary
aggregate (M2) and also discusses past deviations and reasons for these deviations. Even,
in its quarterly reports, it does some forecast analysis to find the likelihood of getting
monetary aggregate on target. But again the issue arises that although it publishes
deviations from the targeted monetary growth, it does not provide this for operating
targets. However we think that, by this practice, transparency is not affected here because
of the following reasons. Factors that make monetary aggregate deviate from the target
are almost the same that cause operational target to deviate112. Another reason is that the
question on this issue in Eijffinger and Geraats (2006) does not demand time frequency
greater than one year. So although operational target is needed to be announced and
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Partially transparent central banks are Bank of Japan and Swiss National Bank.
Let’s take the case of M2 being the intermediate target and reserve money as operational target. Then
assuming that money multiplier remains fixed, any factor causing reserve money to change will lead to
changes in M2. For instance, any changes in NDA or NFA of the SBP transmit into M2.
112
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explained more frequently, target miss can be analyzed at annual frequency. According to
the options given in Eijffinger and Geraats (2006) question 5(a), SBP is transparent
getting full score of giving explanation for target miss as shown in figure 3-4.
Transmission Disturbances

The second element in operational transparency involves the communication of
the shocks that might disturb the transmission mechanism of the economy. If public has
knowledge on these shocks then their expectations become sensitive to unanticipated
policy changes. This makes it costly for the central banks to deviate from the
commitment and adopting inflationary policy113. In practice, this is an area where
transparency is less common among the central banks. In Eijffinger and Geraats (2006),
only two out of the nine central banks are transparent while the five are so only partially.
Some of the central banks try to be transparent on shocks by publishing short term
forecasts or current macroeconomic developments.
State Bank of Pakistan provides information on the shocks only superficially
without much explanation. There is also another problem that it explains target miss (for
inflation and output) but not the forecast error114. But as stated above that one year ahead
targets are not targets as such but just the projection, explaining the target miss implicitly
provide information on forecast error. SBP also explains past forecast errors in its
documents, e.g. ‘Monetary Policy Statement’ of Jul-Dec 2006, page 4, gives some idea of
explanation by SBP on why inflation target (projection) for the fiscal year 2005 was
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However there might be a problem if there is shock to inflation and public has knowledge about it then
they will increase inflation expectations leading to either higher inflation on average or to tight monetary
policy than otherwise would be.
114
Forecast errors are real shocks as target miss might be due to the central bank’s own actions. But as
internal forecasts are based on central bank’s policy setting, they could only become wrong if there is some
unanticipated shock that disturbs the transmission mechanism of the economy.
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missed. However, as information provided is indirect, SBP is awarded half score on this
issue as shown in figure 3-4.
Figure 3-4
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If the announced targets are achieved and the public is aware of the monetary
policy contribution in achieving those targets then it definitely adds to credibility of the
central bank. Transparency on policy evaluation requires an explicit account of monetary
policy contribution in achieving targets regularly. Two central banks in Eijffinger and
Geraats (2006) sample are not transparent, as they don’t provide policy evaluation on
regularly115. However, only Reserve Bank of New Zealand provides policy evaluation
with explicit contribution of monetary policy in meeting the targets. Other central banks
provide policy evaluation without going into details on exact contribution of the
monetary policy.
State Bank of Pakistan, although not giving the exact contribution of monetary
policy, provides some superficial analysis of policy evaluation. However one can get
115

Reserve Bank of Australia and Swiss National Bank
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signal from the analyses in the reports that whether policy remained successful or not in
achieving stated objectives. There are certain statements in SBP reports relating
macroeconomic outcomes and monetary policy stance. However the exact contribution of
monetary policy in achieving the targets is never mentioned. For instance, in monetary
policy statements of the last year, SBP tried to communicate that monetary tightening by
the bank had contributed to lower inflation. So we have concluded from the statements in
SBP reports that monetary policy in Pakistan is partially transparent on policy evaluation
according to Eijffinger and Geraats (2006) definition and options in the questionnaire. As
figure 3-4 shows, SBP has been awarded half score on policy evaluation.
In summary, SBP has been awarded the aggregate score of 4.5 out of 15. This is
lower than any of the central banks’ score in Eijffinger and Geraats (2006). The most
deficient area is the procedural transparency where SBP has scored zero because neither
the monetary policy strategy is explicit nor is there tradition of releasing voting records
and minutes of the monetary policy committee’s meetings. Another area where
deficiency is prominent is the policy transparency, where main deficiency is in the
announcement and the clarity of policy operational target and in indicating future policy
actions. In political and economic matters there is partial transparency and main
deficiency is, respectively, in publishing medium term forecasts and making policy
model explicit. Operational transparency is the only area where there is moderate level
of transparency. Here the performance is better mainly because of giving information on
control errors, though there is also partial transparency on transmission disturbances and
policy evaluation. It is worth stating that 2 out of 4.5 (total score on transparency in
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Pakistan) is contributed by operational transparency. Figure 3-5 shows aggregate score of
the SBP regarding transparency.
Figure 3-5
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3.6 Transparency of SBP in Comparison with the Other Central Banks

After calculating the transparency index for State Bank of Pakistan, we now
present the comparison of SBP with other central banks. It should be noted here that we
compared SBP with the central banks taken in Eijffinger and Geraats (2006)116. The
reason is obvious: value of this index is not available for any other central bank. For the
comparison we discuss here the practices of only those central banks that either got
maximum score in an area or their score is very close to that of the SBP.
Overall SBP has scored 4.5 (out of 15) and is at the bottom in comparison with
these nine central banks. In Eijffinger and Geraats (2006), the maximum score (14 out of
15) has been awarded to Reserve Bank of New Zealand and Riksbank while the Swiss
National Bank got only 7.5 score, the lowest in their sample. The main deficiency of SBP
116

However one important point to note is that index values for other central banks were calculated on the
basis of information available till 2002, but in case of Pakistan, our main focus was on the reports from
2004 onward and all information, available up to 2006 has been utilized.
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is in procedural transparency where it achieved zero score. Bank of England, Riksbank
and Reserve Bank of New Zealand are fully transparent in this regard. Swiss National
Bank, Reserve Bank of Australia, Bank of Canada and European Central Bank (ECB) got
only 1 (out of 3) score on procedural transparency. These central banks are less
transparent due to almost the same reason: opacity in providing minutes and voting
records of monetary policy committee’s meetings.
Figure 3-6
Transparency Level of Different Central Banks
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Another area where deficiency of the SBP is more prominent is the policy
transparency (0.5 score out of 3). Central banks with full score on policy transparency are
Federal Reserve, Riksbank and Reserve Bank of New Zealand. The main reason for SBP
being at the bottom is opacity on announcement of operational target. It is interesting that
none of the central banks in Eijffinger and Geraats (2006) is opaque on this issue.
Reserve Bank of Australia, Bank of England and Bank of Japan are least transparent as
they scored only 1.5 (out of 3). The reason for their deficiency is opacity on policy
inclination.
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Most of the central banks in Eijffinger and Geraats (2006) got full score on political
transparency. Interestingly, SBP and Federal Reserve are equally transparent (scoring 1
out of 3) in this respect. Not only this, their reason for deficiency is also the same. Both
are opaque on quantification of the targets. Bank of Japan that has also low score (1.5 out
of 3) has similar reason for deficiency. SBP got the same score (1 out of 3) on economic
transparency. Only two central banks, Bank of England and Reserve Bank of New
Zealand are fully transparent on this front. On the lower side is the Swiss National Bank
with score 1.5. Reason for lower score - opacity regarding policy model - is same for SBP
and Swiss National Bank.
The only area where SBP has shown significant improvement is operational
transparency. Interestingly Reserve Bank of New Zealand (the most transparent central
bank on average) and SBP has same score, i.e. 2 out of 3 on operational transparency.
This is also the only area where four of the central banks in Eijffinger and Geraats (2006)
got score less than that of SBP. Reserve Bank of New Zealand, ECB and Bank of Canada
got the same score as SBP did and interestingly the reasons for getting this score are
common among all these three central banks and the SBP. Federal Reserve, Swiss
National Bank, Bank of Japan and Reserve Bank of Australia got score less than that of
SBP. All these results are given in figure 3-6 whereas the detailed results are given in
figure 3-8 and table 3.1 in the appendix.
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Figure 3-7: Transparency Ranking
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An interesting analysis is done here by comparing central banks’ transparency
level based on some basic statistics calculated from the index results we have found for
SBP and Eijffinger and Geraats (2006) for the other nine central banks. The average
index value for all the central banks (including SBP) is 10 with a standard deviation of
3117. Interestingly all of the central banks lie with in the limits of two standard deviations
from the average. But these results do not make much sense, as the variation among
central banks is too high relative to the number of observations. However, when we make
comparison on the basis of one standard deviation then only SBP is outside the limit from
117

These figures are round offs. Exact figures are 10.10 and 3.03 respectively.
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lower side. Two central banks, Reserve Bank of New Zealand and Riksbank, lie outside
the limit from upper side, as shown in figure 7. These results suggest that these two banks
are significantly transparent while SBP is significantly opaque in comparison with other
banks.

3.7 Conclusion

We have measured transparency of the State Bank of Pakistan using Eijffinger
and Geraats (2006) index and compared with that of other central banks taken in that
study. Our main finding is that SBP is least transparent on certain issues of monetary
policy and far behind the advanced central banks. The potential areas where SBP can
improve transparency comprises of: quantification of the long term targets for primary
objectives, making policy model explicit, publication of minutes and voting records of
policy committee’s meetings, making monetary policy strategy explicit, prompt
announcement of policy decisions on operating targets and indication of possible future
actions. However the transparency can be improved in other areas as well.
Being a central bank of developing country, SBP should also focus on effective
communication along with the release of information. Public here is less aware of central
bank working and monetary policy issues. So what is needed is to educate the people on
these fronts. This will increase private sector learning making them able to make good
economic decisions. This will also foster public debate on monetary policy issues thereby
making objectives of the policy in accord with the society’s preferences. It will increase
efficiency of the SBP as public would be able to identify central bank’s wrong steps to
achieve the objectives. We also recommend here to adopt the sequential approach
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[suggested by Nijathaworn (2006)] to be transparent. According to this approach central
banks should start with data dissemination followed by releasing information on decision
making process. Then they should focus on publishing economic forecasts and finally on
providing information on central bank’s operations.

133

References:

Agha A. Idrees, Ahmed. Mubarik N. Yasir Ali and Shah, Hastam (2005), Transmission
Mechanism of Monetary Policy in Pakistan, SBP-Research Bulletin, Volume 1,
Number 1.
Barro, R. and D. Gordon (1983), A Positive Theory of Monetary Policy in a Natural Rate
Model, Journal of Political Economy 91, 585–610.
Bernanke, B. S., Laubach, T., Mishkin, F. S. and Posen, A. S. (1999), Inflation Targeting:
Lessons from the International Experience, Princeton University Press, Princeton,
New Jersey.
Bini-Smaghi, L. and D. Gros (2001), Is the ECB Sufficiently Accountable and
Transparent? CEPS Working Document 169.
Blinder, A., C. Goodhart, P. Hildebrand, D. Lipton, and C. Wyplosz (2001), How do
central banks talk?, Geneva Report on the World Economy 3, ICMB and CEPR.
Briault, C.B., A.G. Haldane, and M.A. King (1997), Independence and Accountability, in
I. Kuroda (ed.), Towards More Effective Monetary Policy, MacMillan, 299–326.
Buiter, W. (1999), Alice in Euroland, Journal of Common Market Studies, 37, 181–209.
Cukierman, A. (2002), Are contemporary central banks transparent about economic
models and objectives and what difference does it make? Federal Reserve Bank of St.
Louis Review 84(4), 15–35.
Cukierman, A. (2001), Accountability, credibility, transparency and stabilization policy
in the eurosystem”, in C.Wyplosz, ed., The Impact of EMU on Europe and the
Developing Countries, Oxford University Press, chapter 3, pp. 40–75.
Cukierman, A. (1992), Central Bank Strategy, Credibility and Independence – Theory
and Evidence, Cambridge MA: MIT Press.
Eijffinger, Sylvester C.W., and Petra M. Geraats. (2006). How Transparent Are Central
Banks? European Journal of Political Economy 22(1), 1-21.
Faust, J. and Svensson, L. E. (2001), Transparency and credibility: Monetary policy with
unobservable goals., International Economic Review 42(2), 369–397.
Fracasso, A., Genberg, H. and Wyplosz, C. (2003), How do Central Banks Write? An
Evaluation of Inflation Targeting Central Banks. Vol. Special Report 2 of Geneva
Reports on the World Economy, Centre for Economic Policy Research.

134

Fry, M., Julius, D., Mahadeva, L., Roger, S. and Sterne, G. (2000), Key issues in the
choice of monetary policy framework in L. Mahadeva and G. Sterne, eds, Monetary
Policy Frameworks in a Global Context, Routledge, London, pp. 1–216.
Garfinkle, M.R. and S. Oh. (1995). When and How Much to Talk: Credibility and
Flexibility in Monetary Policy with Private Information. Journal of Monetary
Economics.
Georgios Chortareas, David Stasavage, and Gabriel Sterne (2002). Does it Pay to be
Transparent? International Evidence from Central Bank Forecasts., The Federal
Reserve
Geraats, P. M. (2005a), Transparency of Monetary Policy: Theory and Practice, CESIFO
Working Paper No. 1597
Geraats, P. M. (2005b), The mystique of central bank speak, mimeo, University of
Cambridge.
Geraats, P. M. (2002a), Central bank Transparency, The Economic Journal, Vol. 112,
November, pp. F532-F565.
Geraats, P.M. (2002b), Transparency of Monetary Policy: Does the Institutional
Framework Matter?, mimeo.
Gersbach, H. (1998), On the Negative Social Value of Central Banks’ Transparency,
Working Paper, University of Heidelberg.
Hahn, V. (2002), The Transparency of Central-Bank Objectives, mimeo.
Janjua M Ashraf, (2004). History of the State Bank of Pakistan (1988-2003), State Bank
of Pakistan
Jensen, H. (2002), Optimal degrees of transparency in monetary policymaking,
Scandinavian Journal of Economics 104(3), 399–422.
Jensen, H. (2000), Optimal Degrees of Transparency in Monetary Policymaking: The
Case of Imperfect Information about the Cost-Push Shock, mimeo.
Kydland, F. E. and Prescott, E. C. (1977), Rules rather than discretion: The inconsistency
of optimal plans, Journal of Political Economy 85(3), 473–491.
Levin, Andrew, Natalucci, Fabio M. And Jeremy M. Piger. (2004). The Macroeconomic
Effects of Inflation Targeting, Federal Reserve Bank of St. Louis Review.
Malik, W. Shahid. (2006), Money, Output and Inflation: Evidence from Pakistan
forthcoming in The Pakistan Development Review, Vol. 45. No. 4.

135

McCallum, Bennett T. (1995). Two Fallacies Concerning Central-Bank Independence.
American Economic Review 85, no. 2 (May): 207-11.
Mishkin, F. S. (2004), Can central bank transparency go too far?, in C. Kent and S.
Guttmann, eds, The Future of Inflation Targeting’, Reserve Bank of Australia, pp.
48–65.
Mishkin, F.S., (2001), The Economics of Money, Banking, and Financial Markets
6th Edition (Addison-Wesley: Boston.
Mishkin, Frederic S. and Adam S. Posen (1997), Inflation Targeting: Lessons from Four
Countries, Federal Reserve Bank of New York, Economic Policy Review, vol. 3, No 3
(August): 9-110
Morris, S. and Shin, H. S. (2002), Social value of public information, American
Economic Review 92(5), 1521–1534.
Nijathaworn. Bandid (2006), Are There Limits to Transparency? Paper presented at the
IMF Conference on Central Bank Communication, 23-24 January, Mumbai, India.
Poole, William; Rasche, Robert H. and Thornton, Daniel L. (2002), Market Anticipations
of Monetary Policy Actions. Federal Reserve Bank of St. Louis Review, July/August
84(4), pp. 65-94.
Rogoff, Kenneth. (1985). The Optimal Degree of Commitment to an Intermediate Target.
Quarterly Journal of Economics 100, no. 4 (November): 1169-89.
Roll, E., et al. (1993). Independent and Accountable: A New Mandate for the Bank of
England. London: Centre for Economic Policy Research.
Schaechter, A., Stone, M. R. and Zelmer, M. (2000), Adopting inflation targeting:
Practical issues for emerging market countries, IMF Occasional Paper
Schmidt-Hebbel, K. and Tapia, M. (2002), Monetary policy implementation and results
in twenty inflation-targeting countries, Central Bank of Chile Working Paper 166.
Stein, J. C. (1989), Cheap talk and the fed: A theory of imprecise policy announcements,
American Economic Review 79(1), 32–42.
Svensson, Lars, E. O. (2003), Monetary Policy and Learning, Federal Reserve Bank of
Atlanta Economic Review, Third Quarter.
Svensson. Lars E.O. (2002), An Independent Review of Monetary Policy and Institutions
in Norway, Norges Bank Watch

136

Walsh, C. E. (1995), Optimal Contracts for Independent Central Bankers, American
Economic Review, 85. 150-167.
Winkler, B. (2002), Which kind of transparency? On the need for effective
communication in monetary policy-making, ifo Studien 48(3), 401–427.

137

Appendix A.

Questionnaire118

Here the exact formulation of the central bank transparency index by Eijffinger and
Geraats (2006) is presented. There are total fifteen questions and all questions carry equal
weight. So score for a particular central bank can vary in the range of zero to fifteen.
1. Political Transparency

Political transparency refers to openness about policy objectives. This comprises a formal
statement of objectives, including an explicit prioritization in case of multiple goals, a
quantification of the primary objective(s), and explicit institutional arrangements.
(a)

Is there a formal statement of the objective(s) of monetary policy, with an explicit
prioritization in case of multiple objectives?
No formal objective(s) = 0.
Multiple objectives without prioritization = 1/2.
One primary objective, or multiple objectives with explicit priority = 1.

(b)

Is there a quantification of the primary objective(s)?
No = 0.
Yes = 1.

(c)

Are there explicit institutional arrangements or contracts between the monetary
authorities and the government?
No central bank, contracts or other institutional arrangements = 0.
Central bank without explicit instrument independence or contract = 1/2.
Central bank with explicit instrument independence or central bank contract
(although possibly subject to an explicit override procedure) = 1.

2. Economic Transparency

Economic transparency focuses on the economic information that is used for monetary
policy. This includes economic data, the model of the economy that the central bank
employs to construct forecasts or evaluate the impact of its decisions, and the internal
forecasts (model based or judgmental) that the central bank relies on.
(a)

Is the basic economic data relevant for the conduct of monetary policy publicly
available? The focus is on the release of data for the following five variables:
money supply, inflation, GDP, unemployment rate and capacity utilization.
Quarterly time series for at most two out of the five variables = 0.
Quarterly time series for three or four out of the five variables = 1/2.
Quarterly time series for all five variables = 1.

118

This questionnaire is taken from Eijffinger and Geraats (2006). They used it to measure transparency for
nine central banks.
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(b)

Does the central bank disclose the formal macroeconomic model(s) it uses for
policy analysis?
No = 0.
Yes = 1.

(c)

Does the central bank regularly publish its own macroeconomic forecasts?
No numerical central bank forecasts for inflation and output = 0.
Numerical central bank forecasts for inflation and/or output published at less than
quarterly frequency = 1/2.
Quarterly numerical central bank forecasts for inflation and output for the
medium term (one to two years ahead), specifying the assumptions about the
policy instrument (conditional or unconditional forecasts) = 1.

3. Procedural Transparency

Procedural transparency is about the way monetary policy decisions are taken. It involves
an explicit monetary policy rule or strategy that describes the monetary policy
framework, an account of policy deliberations and how the policy decision was reached.
(a)

Does the central bank provide an explicit policy rule or strategy that describes its
monetary policy framework?
No = 0.
Yes = 1.

(b)

Does the central bank give a comprehensive account of policy deliberations (or
explanations in case of a single central banker) within a reasonable amount of
time?
No, or only after a substantial lag (more than eight weeks) = 0.
Yes, comprehensive minutes (although not necessarily verbatim or attributed) or
explanations (in case of a single central banker), including a discussion of
backward and forward-looking arguments = 1.

(c)

Does the central bank disclose how each decision on the level of its main
operating instrument or target was reached?
No voting records, or only after substantial lag (more than eight weeks) = 0.
Non-attributed voting records = 1/2.
Individual voting records, or decision by single central banker = 1.

4. Policy Transparency

Policy transparency means prompt disclosure of policy decisions. In addition, it includes
an explanation of the decision, and an explicit policy inclination or indication of likely
future policy actions.
(a)

Are decisions about adjustments to the main operating instrument or target
promptly announced?
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No, or after a significant lag = 0.
Yes, at the latest on the day of implementation = 1.
(b)

Does the central bank provide an explanation when it announces policy decisions?
No = 0.
Yes, when policy decisions change, or only superficially = 1/2.
Yes, always and including forwarding-looking assessments = 1.

(c)

Does the central bank disclose an explicit policy inclination after every policy
meeting or an explicit indication of likely future policy actions (at least
quarterly)?
No = 0.
Yes = 1.

5. Operational Transparency

Operational transparency concerns the implementation of the central bank’s policy
actions. It involves a discussion of control errors in achieving operating targets and
(unanticipated) macroeconomic disturbances that affect the transmission of monetary
policy. Furthermore, the evaluation of the macroeconomic outcomes of monetary policy
in light of its objectives is included here as well.
(a)

Does the central bank regularly evaluate to what extent its main policy operating
targets (if any) have been achieved?
No, or not very often (at less than annual frequency) = 0.
Yes, but without providing explanations for significant deviations = 1/2.
Yes, accounting for significant deviations from target (if any); or, (nearly) perfect
control over main operating instrument/target = 1.

(b)

Does the central bank regularly provide information on (unanticipated)
macroeconomic disturbances that affect the policy transmission process?
No, or not very often = 0.
Yes, but only through short-term forecasts or analysis of current macroeconomic
developments (at least quarterly) = 1/2.
Yes, including a discussion of past forecast errors (at least annually) = 1.

(c)

Does the central bank regularly provide an evaluation of the policy outcome in
light of its macroeconomic objectives?
No, or not very often (at less than annual frequency) = 0.
Yes, but superficially = 1/2.
Yes, with an explicit account of the contribution of monetary policy in meeting
the objectives = 1.
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Appendix B
Figure 3-8
Comparison of SBP with the other central banks in Transparency
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Table 3.1: Comparison of Central Banks’ Transparency Level*

Political
Formal Objectives
Quantitative Targets
Institutional Arrangements
Economic
Economic Data
Policy Models
Central Bank Forecasts
Procedural
Explicit Strategy
Minutes
Voting Records
Policy
Prompt Announcement
Policy Explanation
Policy Inclination
Operational
Control errors
Transmission Disturbances
Evaluation Policy Outcome
Total

3
1
1
1
2
0.5
1
0.5
1
1
0
0
1.5
1
0.5
0
1.5
1
0.5
0
9

3
1
1
1
2.5
1
1
0.5
1
1
0
0
2
1
1
0
2
1
0.5
0.5
10.5

3
1
1
1
2.5
1
1
0.5
1
1
0
0
2
1
1
0
2
1
0.5
0.5
10.5

1.5
0.5
0
1
1.5
1
0
0.5
2
0
1
1
1.5
1
0.5
0
1.5
0.5
0.5
0.5
8

3
1
1
1
3
1
1
1
3
1
1
1
3
1
1
1
2
1
0.5
0.5
14

3
1
1
1
2
1
0
1
3
1
1
1
3
1
1
1
3
1
1
1
14

2.5
0.5
1
1
1.5
1
0
0.5
1
1
0
0
2
1
1
0
0.5
0.5
0
0
7.5

3
1
1
1
3
1
1
1
3
1
1
1
1.5
1
0.5
0
2.5
1
1
0.5
13

1
0.5
0
0.5
2.5
1
1
0.5
2
0
1
1
3
1
1
1
1.5
1
0
0.5
10

1
0.5
0
0.5
1
0.5
0
0.5
0
0
0
0
0.5
0
0.5
0
2
1
0.5
0.5
4.5

* Values other than for Pakistan are taken from Eijffinger and Geraats (2006)
** Values for Pakistan are based on information available till 2006, whereas that for other countries are only till 2002.
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