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before and after the implementation of central bank independence act, the conditional mean and the 
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Indonesia independence act, which indicated the presence of a time inconsistency problem of monetary 
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I. INTRODUCTION

Seminal papers by Kydland and Prescott (1977), Barro and Gordon (1983) and Rogoff (1985) 
are the main references on time inconsistency literature. Until now, the topic of dynamic 
inconsistency remains an interesting debate to be analyzed in the context of monetary policy 
based the game theoretical model. Time inconsistency refers to the difference in the actual 
policy responses taken from the optimal policy response announced by the central bank after a 
decision based on public expectations. The difference in policy response is generally motivated 
by the desire of the central bank to encourage a higher level of output.

As an illustration of a time inconsistency problem, suppose that the central bank 
announced its pledge to achieve a specific inflation target, and the public believed this, and 
then formed inflation expectations based on the announcement. In these conditions the central 
bank has an incentive to not fulfill its promise to pursue the possibility of achieving a growth 
rate of greater output, with the consequent higher inflation pressures. But in the end the public 
will know about this renege on the inflation promise so that they will adjust to higher inflation 
expectations. If the sequence of events is repeated, there will be what is called inflation bias, 
i.e. a situation where an increase in real output does not happen but inflation is higher than 
the level that it should be.

In Indonesia, the inflation target set by Bank Indonesia often cannot be achieved. The 
inflation rate is still difficult to converge towards the inflation target announced by the monetary 
authorities. Since the year 2000, actual inflation in the range of the target inflation occurred only 
twice, in 2004 and 2007 by 6.4% and 6.6%, with the inflation target to 4.5% -6.5% in 2004 
and 6% + 1% in 2007. Later in the period 2003, 2006 and 2009, although the achievement 
of actual inflation was lower than the target, the value was below the inflation target range 
established. The presence of actual inflation deviation from its target indicates that inflation is 
not optimal situation because it will cause social harm in the community (Warjiyo, 2010).

Harmanta (2009) also reported a slowdown in inflation to the target set by the government 
and Bank Indonesia, both in the period before and after the ITF. On average, the rate of inflation 
after the era of the ITF is 7.5%, only a slight decline compared to the era before the ITF with 
an average inflation rate of 7.9%. This fact raises the question of why inflation in Indonesia 
tends to be at a fairly high level and slows down towards the inflation target of the monetary 
authority. Some researchers (including Alamsyah, 2008 and Yanuarti, 2007) assumed that it 
was due to the persistence of inflation that is still quite high in Indonesia. 

If it is true, then is the high persistence of inflation derived from the inertia of the previous 
inflation because of the behavior of economic agents that tend to be backward looking? Solikin 
(2004) showed that the New Keynesian Phillips Curve (NKPC) equation which was formedin the 
ITF inflationary era is dominated by the forward looking behavior of agents. Yanuarti (2007) and 
Alam (2008) by using a different study also reinforcedSolikin findings (2004). They found that 
the degree of persistence of inflation caused by the behavior of backward looking expectations 
in the era of the ITF tends to decrease.
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Harmanta (2009) reported the persistence of high inflation in Indonesia caused by a 
monetary policy that was not fully credible (imperfect credibility). Imperfect credibility is the slow 
pace of inflation expectations caused by economic agents and the actual movement of inflation 
towards the target. The study also reinforced previous studies conducted by Revenna (2005). 
Revenna conducted a survey of 82 countries, and in the study of monetary policy, put Indonesia 
in the category of “low credibility” because of its inability to achieve the inflation target.

The issue of credibility of monetary policy is closely related to time inconsistency problems 
(Goeltom, 2005). Time inconsistent policy will potentially lead to the low credibility of monetary 
policy, so that economic agents will form expectations of higher inflation than the target 
announced by the authorities. If the time inconsistency problem of monetary policy refers to 
a lack of credibility of monetary policy, then the question arises whether the low credibility of 
monetary policy in Indonesia indicates a time inconsistency problem in monetary policy of Bank 
Indonesia? Goeltom (2005) stated that between the period of 1990-2003 Indonesianmonetary 
policy still faced time inconsistency problems of that is not optimal, sometimes too loose and 
too tight sometimes.

Studies on the topic of central bank institutions arean issue that surfaced at the time 
and not a lot of research has been done, especially in the case of Indonesia. The study of time 
inconsistency of monetary policy in Indonesia is still very limited. Studies that have been done by 
Budiyanti (2009) found the presence of the time inconsistency problem of Indonesianmonetary 
policy in periods before and after the 1997 economic crisis. Budiyanti (2009) used a standard 
linear quadratic model of Barro-Gordon in explaining the time inconsistency problem of monetary 
policy in Indonesia. This model basically assumes that the central bank’s preference for the 
output gap is symmetry (symmetric central bank’s preference). In other words, the central bank 
is considered indifferent to the positive and negative output gap. 

But in its development, the assumption of symmetric preference has received criticism 
from academics and theoretical and practical monetary practitioners (McCallum, 1997 and 
Blinder, 1998). From the empirical research it is also increasingly questionable to assume of a 
standard model with a linear quadratic symmetric time preference to explain the inconsistency 
(Cukierman (2000), Ruge-Murcia (2001, 2002), Surico (2003), Tambakis (2004), Gredig (2007), 
Ikeda (2009), and others). Cukierman (2000) questioned whether the positive and negative 
deviations of output from its potential value in the same amount, will be in the same proportions? 
And whether the central bank is really indifferent to the negative output gap and the output 
gap positive?

Asymmetric preference becomes an important issue and is a worthy topic of study, 
especially with regard to the research on symmetric preference for preferences that hold 
no asymmetry. There are at least three strategic issues defined as problems in this study, 
first, whether there are asymmetric preference parameters that indicate a time inconsistency 
problem of monetary policy in Indonesia for periods before and after the independence act 
of Bank Indonesia? If yes, then the question is, whether there are differences in the amount 
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of asymmetric preference, which indicates the difference in the degree of time inconsistency 
of monetary policy before and after the independence act of Bank Indonesia? Second, how 
the monetary policy implications of the time (in) consistent or policy with a different degree 
of time inconsistency in the period before and after the independence act of Bank Indonesia 
in influences the behavior of the output gap in determining the inflation rate in Indonesia? 
Third, how does the performance (achievement) of inflation in Indonesia before and after the 
independence of Bank Indonesia in the context of the policy of the time (in) consistent or in 
the presence of different degrees of time inconsistency?

The period of analysis is divided into two sub-samples, i.e. the period before the 
independence of Bank Indonesia (1990:1-1999:4) and the period after the independence of 
Bank Indonesia (2000:1-2009:4). This is due to fundamental changes in the institutional and 
implementation of monetary policy in Indonesia in 2000, which marked the changing status of 
the Bank Indonesia from dependent to independent. Independence of Bank Indonesia in the 
Act legislated in Bank Indonesia No. 23 of 1999 as amended by Act 3 of 2004 which explicitly 
confirmed that monetary policy is focused on a single goal achieving price stability. The division 
of the sub-sample also refers to Rogoff (1985) which states that the granting of independence 
to the central bank can overcome the time inconsistency problem. Thus the expected degree 
of time inconsistency will also be different in the period before and after the independence of 
Bank Indonesia. 

II. THEORY

2.1. Time inconsistency of Monetary Policy Theoretical Review

A policy is said to be time inconsistent if the policy is optimal in a period, t0, but not optimal at 
another period, t1 (Bofinger, 2001). Time inconsistency refers to the difference in the optimal 
policy measures that have been announced by the central bank after the taking of a decision 
based on expectations (Kydland Prescott, 1977). Policies that are time inconsistent will occur 
when there is new information in the economy. 

Kydland and Prescott Model

Kydland and Prescott (1977) analyzed time inconsistency to indicate that the general rule is 
better than discretion in the formulation of policy. Assuming there are only two periods of 
policy, the objective function of the policy maker is:

(1)
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where U is the preference of policy makers, xan economic agent’s decision variables, and 
p is aninstrument variable of policy makers. Furthermore, it is assumed that economic agents 
consider the policies formulated by the economic decision-making authority in the following:

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

To perform optimization across time, the decision of the two variables of policy instruments 
are carried at period 1.

Optimal conditions with rule (p*1,p*2), obtained through the first order condition as the 
following:

For policies that are discretionary, policy makers in period 1 would determine p*1 and 
p*2 like the step above. But in the second period of realization p1 and x2 are already there. So 
in period 2 policy makers will decide again:

From the first order derivative conditions for the period 2 with discretion will result in 
policy p1** as the following:

subject to:

(10)

The first order derivative condition (FOC) on this discretion will only be the same as the 
FOC rule above if:

(11)
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But in reality this condition difficult to meet, so the optimal solution by rule (p*1,p*2) will 
be different from the optimal solution discretion (p*1,p**2). And because the solution to the 
rule (p*1,p*2) maximizes inter-temporal utility, then the solution to the discretion (p*1,p**2) be 
not optimal. This is due to discretionary policy in period 2 that does not consider the effect of 
the decision in period 1(x1,p1). 

Barro and Gordon Model

Barro and Gordon (1983) analyzed the time inconsistency in monetary policy through game-

theory a la Nash equilibrium between the central bank and the private sector in the economy. 
The Barro-Gordon model assumes the central bank is able to manage the process of economic 
and monetary policy directed to social welfare which also incorporates community preferences. 
Society only has the action of formingparameter inflation expectations. Time inconsistency will 
arise due to: (a) the community forming expectations of inflation at the beginning of the period 
and is held until the end of the game, and (b) the central bank has full discretion in determining 
the strategy all the time. In this situation, the inflation target that is set at the beginning of the 
period will not necessarily be optimal at the end of the period, and will result in social losses 
for the central bank and the public.

Mathematically, Barro-Gordon models are formulated as follows - the central bank 
minimizes the loss of social welfare function:

(12)

(13)

where b > 0 and the initial inflation target p* = 0. Unemployment is assumed to follow 
the expected augmented Phillips curve as follows:

(15)

with a > 0 and U* = kUn, where 0 < k < 1. Furthermore, central banks have assumed 
control of inflation through monetary policy, so that the inflation rate will be in line with the 
growth in money supply (p = m). In this condition there is no problem in the transmission of 
monetary policy. With these assumptions, the central bank minimizes the social welfare function 
following loss:

(14)

By determining the conditions of the first order derivative, we obtain the optimal rate of 
inflation p** as follows:
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(16)

(17)

(18)

(19)

(20)

Solution p** in the above shows the time inconsistency, in which target setting p* = 0 is 
not optimal at the end of the period. There is an expected augmented Phillips curve leading to 
the optimal inflation rate as influenced by inflation expectations. Because in general inflation 
expectations pe > 0, then the optimal inflation rate is also greater than 0 (p**>0). Even if inflation 
expectations pe = 0, optimal inflation is still greater than 0 ( >0). This is due to the social cost 
parameter (b) and the phenomenon of unemployment (k) and the deviation of inflation from 
its target (a). The inflation rate greater than null (p**>0) can be sourced from inflation surprise, 
bias and inflation rule, as outline below.

Inflation Surprise

Inflation can still occur despite the central bank setting an initial target inflation p* = 0, along 
with this, the central bank does not work to eliminate the deviation of inflation from its target 
due to the condition of the real sector, or in other words if the central bank is pro-growth. In 
these conditions the actual inflation is:

Social cost of inflation is:

Inflation bias

Although community expectations are rational and the function of the central bank losses 
and the Philips curve are known, the initial target inflation p* = 0 will not be credible. In these 
conditions the interaction between central banks and economic agents follow the Stackleberg 

Game Theory. Inflation expectations will be equal to the central bank’s target, pe = p*. Thus 
the actual inflation rate and social losses in a row is:

(21)

(22)

(23)
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InflationRule

Barro and Gordon (1983) argued that with rational expectations and behaviors follow the 
Stackleberg Game as above, then the social loss will be reduced by giving the rule to the central 
bank that inflation p = 0 and the rate of growth of money supply = m. In this condition, the 
rate of inflation and social loss rule is:

(24)

(25)

The above analysis shows that the lowest social cost is asurprise inflation condition and 
the highest inflation in the inflation bias, while the inflation rule is in between. Thus, in the 
context of the game theory, the Barro-Gordon model results in aprisoner’s dilemma because 
it produces the optimal strategy for both players (central banks and the public) with adverse 
results to both.

Rogoff (1985)

Rogoff (1985) stated that in order to overcome the problem of time inconsistency, then monetary 
policy should be delegated to an independent central bank and a conservative. An independent 
central bank is inflation averse and would be able to reduce the average inflation, but it will 
increase the variability of output. It means that aconservative central bank can reduce inflation 

bias caused by time inconsistent monetary policy, but on the other hand,, it has a lesserrole in 
stabilizing output. In this concept the public are assumed to have two options to achieve the 
goal of price stability, namely: achieving its own (with the formation of the government) or 
delegating monetary policy to a conservative central bank with the task of focusing on price 
stability.

If done alone (mandate to the government), then the government will minimize the 
following loss function:

(26)

(27)s.t.Philips Curve : 

Furthermore, to facilitate the analysis, it is assumed that p* = 0 and yp = 0. Thus the loss 
function will be:

(28)
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Next the substitution of the constraint functions for the function objectives is done, and 
the optimization is performed to obtain the optimal inflation rate.

(29)

(30)

(31)

(32)

(33)

(34)

(36)

(35)

(37)

Because the expectations were formed before the government took the policy, then the 
pe

t = Et-1 (pt) = aby*, so that the rate of inflation and output are respectively:

From the two equations above, we can obtain the variance of inflation and output 
respectively as follows:

Thus, if the monetary policy mandate given to the government, can be concluded as:

1) There will be inflation bias, since pe
t = > 0

2) The higher the preference for output stabilization (b), the higher inflation will be, which 
, and 

3) Provide monetary policy mandate to the government’s pro-growth, it will not increase 
output on average, because the average output is 0 (because ), so that  

, but will only reduce output volatility, where 

Implications of Rogoff (1985) is that in order to achieve the goal of price stability in the 
sense of low inflation, then choose a conservative central bank that is more inflation averse. 
If monetary policy is delegated to a conservative central bank, the rate of inflation and output 
respectively are as follows:
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 is a conservative central bank preference for output stabilization, the value of which 
is lower than the preference of the government to stabilize output (b), because the more 
conservative central bank is inflation averse, while government is more pro-growth, so 0 <  
< b. Thus, delegating monetary policy to a conservative central bank will be able to achieve a 
lower inflation rate than if the government mandated monetary policy.

2.2. Symmetric versus Asymmetric Central Bank Preference

Symmetric Central Bank Preference

Symmetric central bank monetary policy preference describes preferences that assume the 
central bank weighs the same policy towards deviations of the positive and negative output 
(unemployment) and/or inflation from its target. In the monetary policy preferences of symmetry 
of the output gap, the central bank is assumed to be indifferent between the positive output 

gap and negative output gap. If there is a positive deviation of output from its potential value 
by 1% or if there is a negative deviation in the same amount (1%), it will lead to increased loss 
to the central bank in the same amount. Therefore, a positive output gap and the negative 
output gap with the same proportion arenot favored by the central bank.

According to this model, the inflation bias will occur as a result of the central bank’s desire 
to achieve the level of output that exceeds its potential value or to achieve lower unemployment 
than the natural rate. Based on the Barro-Gordon model,monetary policy preferences are 
symmetric with respect to the output gap, and as the central bank sets a target level of potential 
output, the inflation bias is null.

Monetary policy preferences of symmetry is mathematically described using a standard 
model consisting of a linear quadratic loss function of the central bank in a quadratic form and 
function of linear aggregate demand and aggregate supply. 

(38)

(39)

(40)

Where pt is the actual inflation, is the target inflation, p* is y
t
 the output gap (deviation 

of actual output from potential output) and l is the preference parameters of monetary policy 
on output stabilization.
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(41)

Asymmetric Central Bank Preference

Asymmetric preference illustrates the different treatment of the central bank (asymmetry) in 
the face of a recession and boom or in response to positive and negative deviations of output 

(unemployment) and/or inflation from its target. In contrast to the symmetric central bank 

preferences as described by standard linear quadratic function, the asymmetry of monetary policy 
preferences is described by the central bank loss function in the form of a linear exponential 
(linex). 

The linex function has several important properties, such as: first, it allows for different 
policy weights for the positive deviation and negative deviation of actual output from its potential 
value. This condition is indicated by the value γ ≠ 0. Parameter γ < 0 implies that the negative 
gap is treated with greater weight than positive gap. Otherwise γ > 0 indicates a positive gap 
meaning that the policy responded with a weight greater than the negative gap. Suppose γ 
< 0, if the output exceeds the target or potential value (positive gap), the linear part of the 
function progressively become larger. Consequently, loss will increase linearly with increasing 
output. Conversely, if the output is below potential (negative gap), the exponential will 
dominate functions that cause harm withexponential increases due to lower output. Therefore, 
the negative deviation from its target output of weighted policy is greater than the positive 
deviation in the central bank’s loss function. In other words it can be interpreted that the central 
bank different weights of monetary policy at the time of contraction and expansion of output 
or at the time of recession and boom. Conditions where γ ≠ 0, shows the time inconsistency 
problem in monetary policy. Second, it refers to the standard model for the case of the linear 
quadratic γ → 0. If γ = 0, then using the L’hopital rule, this function will be the same as the 
standard linear quadratic function that refers to the Barro-Gordon model that is widely used 
in the literature of time inconsistency.

Graphically, the difference between symmetric preference and asymmetric preference 
can be described as follows: 
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The dashed line in the figure is the central bank’s loss function in the preferences that are 
symmetric, while the solid red line is the central bank loss function for asymmetry preference. 
The symmetric loss function (quadratic) shows that if there are positive and negative deviations 
of output from its potential value in the same amount, it will give the amount of the loss that 
is equally as great. So that the positive and negative output gap will be responded to the same 
weightedpolicy. But in the asymmetric function, if there is a positive deviation of output from 
its potential (positive output gap), then the central bank losses will increase linearly. But if the 
output gap is negative, then the central bank losses will increase exponentially. Thus, in the 
context of the linex function, central bank preferences are asymmetric to the output gap, where 
the negative output gap will be responded with a policy of greater weight than the positive 
output gap by the central bank in an effort to reduce losses.

2.3. Previous studies

Ireland (1993) examined whether the time inconsistency problem of the Barro-Gordon model 
(1983) to explain the behavior of inflation in the United States. Although the data rejected the 
predictions of the short-term dynamic between inflation and unemployment, the model was 
able to explain the long-term dynamic prediction in which the relation of the two variables is 
linear and has a positive co-integration.

Ozlale and Ozkan (2003) conducted a study on the time inconsistency problem of monetary 
policy in Turkey over the past two decades. By using the quadratic loss function of Barro-Gordon, 
this study indicated the time inconsistency problem of monetary policy in Turkey in the short 
and long term. The research also indicated that Turkish monetary authorities directed monetary 
policy to achieve price stability rather than output stabilization.

Figure 1
Symmetric vs. Asymmetric Central Bank Preference
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Sachida, Divino and Cajueiro (2005) tested the Barro-Gordon model to explain the behavior 
of inflation and unemployment the United States divided into five periods of observation, the 
period of Martin I (1951:2-1960:4), the period of Martin II (1961:1-1969 : 4), the period of office 
of Burn and Miller (1970:1-1979:2), Volcker regime (1979:3-1987:2) and Greenspan period 
(1987:3-2005:2). In addition the study also classifiedan outline of the analysis periods, i.e. the 
period before Volcker regime (1951:2-1979:2) and after Volcker’s appointment as governor of 
the Federal Reserve (1979:3-2005:2). Results showed that the Barro-Gordon model was able 
to explain the behavior of inflation and long-term unemployment in the Burn leadership and 
Miller, Greenspan periods, after the appointment of Volcker, and for the overall analysis (full 
sample). While in the short term, the Barro-Gordon model was only significant at Greenspan’s 
period of office. These findings are contradictory to the view that Greenspan’s anti-inflation 
policy was very strong.

For the case of Indonesia, Budiyanti (2009) analyzed the implications of time inconsistency 
of monetary policy in Indonesia using the method of maximum likelihood with the Kalman filter 
algorithm. By using the quarterly data of inflation and output period 1983-2008 and divide the 
analysis period into two sub periods, the test results showed that there is a time inconsistency 
problem of monetary policy in the long term period before and after the crisis, but only short-
term time inconsistency occurred in the period before the crisis .

The Barro-Gordon Model time inconsistency as described previously explained that the 
inflation bias in the economy was caused by the central bank that was too ambitious to reduce 
unemployment below the natural rate or to stimulate output to exceed its potential level. 
Although some previous studies presented demonstrate the validity of the Barro-Gordon model 
in some countries, the assumption of Barro-Gordon in the development raised doubts and 
questions by many academics and monetary theoretical, practical and empiricalpractitioners. 

Ruge-Murcia (2002) tested the Barro-Gordon model’s predictions using data inflation 
and unemployment the United States. By establishing a common model of game theory with 
asymmetric preferences referring to Barro-Gordon model and an alternative model of Cukierman 
as a special case. This test assumed that when the target is at the natural rate of unemployment, 
the coefficient of unemployment has zero expectations. In this condition the model of Cukierman 
applies. Furthermore, if the preference parameters are established in accordance with the 
quadratic loss function, the coefficient of the conditional variance is zero, then  the Barro-
Gordon model applies. The likelihood ratio test indicated that the restrictions required by the 
Barro-Gordon model rejected by the data, but the Cukierman model accepted it. The test results 
indicated that the behavior of U.S. inflation is best explained by a model in which the central 
bank has asymmetric unemployment preferences, rather than explained by the Barro-Gordon 
model with quadratic preferences and target unemployment below the natural rate. Although 
the preference asymmetry parameter cannot be identified by the reduced form coefficients, the 
results of this study are consistent with the view that the Federal Reserve gave greater weight to 
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policy with a positive deviation of unemployment from its target than when the deviation was 
negative. These findings are also in line with Dolado et al. (2000) who found that the Federal 
Reserve reacted more strongly against the negative output gap than the positive output gap.

Surico (2003) measures the time inconsistency of monetary policy of the United States 
when the central bank preferences were asymmetric. Issues time inconsistency and inflation bias 

are described as regime-specific. Regime change is expected to cause changes in the degree of 
time inconsistency and the average inflation bias. Therefore Paolo divided the study period into 
two sub-samples of the period before Paul Volcker was the governor of theFederal Reserve and 
the period when Paul Volker served as governor. The results showed that the target inflation and 
average inflation bias in the regime before Volker is 3:42% and 1.01%. This number decreased 
significantly over the past two decades to 1.96% for the inflation target and the average 
inflation bias was almost nonexistent. The studies showed that this is due to the stabilization 
policy preferences of greater output and asymmetry before the Volcker regime, and this was 
not the case at the time Volcker regime. Although other factors such as creating better policy 
and better conditions for supporting supply shock also plays an important role in lowering the 
degree of time inconsistency and the average inflation bias, only the Paolo study described the 
quantitative results of the empirical findings of inflation behavior in the United States.

Kim and Seo (2007) examined whether the Bank of Korea’s preference is consistent with 
the assumption of quadratic preferences that describe monetary policy in most standard time 
inconsistency literature. This study estimated the reaction function and asymmetry parameter 
preference against the inflation gap, the output gap, and the inflation targeting period in 
Korea. The empirical results showed that the asymmetry of the inflation preference parameters 
isstatistically significant. Furthermore, the study also indicated that the Bank of Korea monetary 
policy gives excessive weight to the positive deviation of inflation from its target in the event 
of a negative deviation.

Ikeda (2009) did time varying estimates of Monetary Policy (TVMP) in the Euro area using 
monthly data from the period 1999:1 to 2008:9. The test results showed that the loss function 
of the European Central Bank (ECB) often deviates from quadratic forms and the ECB does not 
look like the inflationary conditions caused by the expansion of output. Furthermore, estimates of 
preference implies the importance of the independence of the ECB fiscal policy of each member 
state and the importance of business cycle synchronization in the euro area since the ECB does 
not allow expansion of the economy at the expense of price stability in the Euro area.

III. METHODOLOGY

3.1. Variables and Data

Technically, the data used in this study include(i)inflation, (ii) conditional mean output gap, 
dan (iii) conditional variance output gap. Output gap is the deviation of real output from its 
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potential output, measured with Hoderick-Prescott filter (avalaible from Tjahjono, Munandar, and 
Waluyo, 2010). Inflation is defined as change of Consumer Price Index. The data for conditional 

mean and conditional variance output gap are not directly available, hence estimated from the 
output gap. The calculations for conditional mean and conditional variance output gap are not 
immediately available and will be described in the next section. 

The data covers the time 1990:1 to 2009:4.Sources of data obtained fromBank Indonesia, 
Indonsia Statistic (BPS), and other sources.

Any data collected directly or calculated will go through stationaritytesting. Stationarity 
means that the data at any point of time does not correlate with the data at a different point 
in time. Nachrowi and Usman, 2006) stated that the collection of the data is stationary if the 
mean and variance of the time series data do not systematically change over time, or some 
experts claim that the average and its variance are constant. Using data that is not stationary 
will likely lead to spurious regression. There are many ways to detect stationarity. A popular 
one is stationary Augmented Dickey Fuller Test (ADF test). The framework used in this test is to 
compare the value of the test statistic with the critical value obtained from the table. The null 
hypothesis that the series has a unit root is rejected if the value of the test statistic obtained 
is greater (in absolute terms) than the critical value table. This research used stationarity tests 
applying the ADF test. Furthermore, if there was any structural break, then testing stationarity 
using the ADF test was equipped with Philips Peron Testin (asthe Philip Peron Test is better for 
testing structural breaks).

3.2. Empirical Model

The model used in this study is a model of linear exponential (linex) containing the policy 
preferences of the asymmetry parameter. The model refers to work of Cukierman (2000), Ruge 
Murcia (2002), and Surico (2003). The behavior of economic agents form expectations based 
on the Augmented Phillips Curve:

(42)

yt is the output gap which is the deviation of actual output from potential value. pt inflation 
is a period t and pe

t is the expectationinflation period tformed in period t-1. ut is a supply shock 
that could potentially happen under the autoregressive ut = ρut-1 + εt where ρ  [0.1] and εt  

isi.i.d shock with zero mean and constant variance σ2
t. 

Furthermore, the private sector has rational expectations, which is expressed by the 
following equation:

(43)
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Et-1  indicates the formation of inflation expectations for period t based on the information 
available in period t-1. Furthermore, the central bank is assumed to have full and direct control 
of inflation by minimizing the following function:

(44)

(45)

(46)

Where d is the discount factor.To bring forth asymmetric preference parameters, loss 
function is specified in the form of the linear exponential.

Where l > 0, parameter l is the relative weight of monetary policy on output stabilization. 
g is the asymmetricpreference parameter of monetary policy on output stabilization. If there 
is no asymmetric preference parameters in the monetary policy to stabilize output then g = 
0; so by using L’hopital rule, the equation loss function (45) can be expressed in terms of the 
following standard linear quadratic:

Therefore, according to Ruge-Murcia (2002) it is very important to test whether g is 
significantly different from zero or not to show the time inconsistency of monetary policy.

Time inconsistency of monetary policy arises because the asymmetry of policy preferences 
are driven by the desire to achieve the central bank’s output that exceeds its potential value, as 
represented by the parameter g. The level of conservatism of the central bank can be indicated 
by the amount of  l and g. The more conservative the central bank’s monetary policy preference, 
the smaller the output stabilization (l), and the preferencesfor policymakers for output symmetry 
would be indicated by the low value of the absolute g.

Further minimization of equation (45) with the constraint equation (42) which is the Philips 

Curve Equation and the additional constraint equation (43) which is the assumption of rational 
expectations, is used to obtain the expression of the following equation:

(47)

To be able to identify the value g, a transformation equation is done to form a linear 
exponential equation (47) by using a first order Taylor Expansion to obtain the following 
equation expression:

(48)
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By rearranging the above equation, the reduced form is obtained by the following 
equation:

The next stage is to eliminate the expectation sign. According to Ruge-Murcia (2002), 
the expected value in the above equation can be replaced with actual values ​​by establishing 
conditional mean and conditional variance of the output gap, so that the obtained expression 
yields the  following equation:

Where Et-1yt  is conditional mean of the output gap, and σ2
y,t  is the conditional variance 

of the output gap. Average inflation target p* is assumed to be normally distributed around a 
constant c, and et isthe reduced form disturbance.

3.3. Estimation Techniques

In this study, empirical testing was done using the equation reduced form (50). Tests using the 
reduced form (50) raised several problems, including the data expectation from the output gap 

and the conditional variance which is not readily available. Therefore, some preliminary testing 
stages were required to obtain the expected value of the output gap (conditional mean of the 
output gap) and the conditional variance before estimating reduced form models.

Consider this, the empirical testing was conducted by a Two-Step Ordinary Least Square 
(TSLS). The first stage is to assess the conditional mean and conditional variance output gap. The 
second stage is the mean regression model in reduced form (50) using the estimation results 
in the first stage. Testing was initially done for the whole sample period (full sample: 1990:1-
2009:4). Furthermore, the estimated period was divided into two sub-samples of beforethe 
independence of Bank Indonesia (1990:1-1999:4) and after the independence of Bank Indonesia 
(2000:1-2009:4). The division of sub-sample aims to discern the degree of time inconsistency 
of monetary policy before and after the independence of Bank Indonesia.

Conditional Mean Output Gap Estimates

Expected value of the output gap was estimated by means of smoothing the output gap by 
using the time series Box-Jenkins Autoregressive Integrated Moving Average (ARIMA). This 
method is excellent for predicting the data that have a pattern that is less clear, because it does 

(49)

(50)

Where :

and
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not assume the shape of a particular data pattern. The Box-Jenkins ARIMA model focuseson a 
combination of principles, i.e. regression and smoothing methods (smoothing). ARIMA (p, d, 
q) is a combination of AR (p) and MA (q), where p is the order of the autoregressive, d is the 
order of integration, and q is the order of the moving average. The selection of the ARIMA 
model (p, d, q) or ARMA (p, q) will be determined by the degree of integration or stationarity 
of the output gap. If the data at the level of the output gap stationary, the estimated expected 
value of the output gap is done with ARMA (p, q). But if the output gap is integrated in first 
differences or higher order, then the assessment will be done by ARIMA (p, d, q).

To estimate the ARIMA model, there are several steps that must be done. First, identify 
the model or the degree of integration of data and stationarityorderof the ARIMA.Second, 
the estimated parameters of the model have been based on the results of the identification. 
Third, is the diagnostic checking and selection of the best model based upon several criteria: (i) 
coefficients that were statistically significant (in terms of statistics and t or p-value), (ii) random 
error or white noise (indicated by the Q statistic exceed the 5% confidence level (Q statistic> 
α)), and (iii) the smallest standard error regression.

Conditional Variance Estimation of Output Gap

Conditional variance estimated the output gap by drafting a model specification using ARCH / 
GARCH. With reference to the Ruge-Murcia (2002), the conditional variance was assessed by 
the lag of the regression output gap. So this variable will explain how the lag output gap will 
help predict the rate of inflation in a non-linear manner. But modeling using ARCH / GARCH is 
only valid in the framework of time series where the output gap is conditionally heteroscedastic 
or if  changes over time. Therefore, before estimating the conditional variance using the ARCH/
GARCH, the Langrange multiplier (LM test) must first be appliedto determine if the model 
contains an ARCH effect. If the LM test is significant or there are ARCH effects, the models have 
problems in heteroscedasticity, and thus the ARCH / GARCH modeling would be valid.

IV. ANALYSIS AND RESULTS

4.1. Estimation of the Conditional Mean Output Gap

The expected value of the output gap is obtained by smoothing the output gap using the 
ARIMA (p, d, q), where p is the order of the autoregressive, d is the order of integration, and 
q is the order of the moving average. The data for the output gap used is estimated by the 
method of Hodrick Prescott filter.

Based on the stationaritytest results, the output gap is already stationary atthe integrated 
level on the order of 0 I (0), so the order of d is 0 (d = 0). This indicated that the model to be 
used is Autoregressive Moving Average (ARMA). Furthermore, to get the maximum order of p 
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and q (AR (p) and MA (q)) will be seen from the number of autocorrelation coefficients that are 
significantly different from zero. Order maximum AR (p) partial autocorrelation is seen from the 
line, while the maximum order MA (q) is seen from the line of autocorrelation. From the test 
results it was known that maximum order of AR is 1 and the maximum order for the MA is 3. 
So that the model to be estimated is the ARMA (1,1), ARMA (1,2), and ARMA (1.3). Estimation 
parameter results from the model according to identification are presented in Table1 below:
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The next stage was to determine the best ARMA model in accordance with the criteria 
mentioned earlier. The selected model was ARMA (1,1). Model ARMA (1,1) was chosen because 
it had a residual white noise. Of the three ARMA model specifications that were tested, only 
the ARMA (1,1) which had residual white noise. Therefore the conditional mean value of the 
output gap will be estimated using the fitted value ARMA (1,1).

4.2.  Estimation of Conditional Variance

Conditional variance was estimated with regression to the output gap against its lag. Thus, 
this variable will explain how the lag of the output gap will help predict the rate of inflation 
in non-linear manner. But this prediction is only valid in the framework of time series where 
the output gap is conditionally heteroscedastic or if σ2

y,t  changes over time. If σ2
y,t  isconstant, 

then the coefficient β cannot be identified. Therefore it is very important to test whether the 
conditional variance is time-varying. For this purpose, the output gap to 4 of its lag periods is 
regressed using OLS. Further testing of the LM (Langrange Multiplier) was used to detect whether 
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the model contains ARCH effects or not. If there are ARCH effects, the null hypothesis with no 
conditional heteroscedastic was rejected. So the use of ARCH/ GARCH would be valid.

The results of the test statistic F and TR2had a p-value of 0013 and 0016 that were less 
than 5% confidence level indicating that the models contain ARCH effects. Thus modeling 
methods ARCH / GARCH was valid. Furthermore, the conditional variance of the output gap 
was estimated using a GARCH (1,1), as all the ARCH-LM test were significant, meaning the 
coefficient of the modeling GARCH (1,1) is better.

The next stage was to assess the effect of the ARCH model of GARCH (1,1) to determine 
whether the model specification used to be able to capture all of the output gap ARCH effects. 
Table 2 shows the results of testing of ARCH effects using OLS and GARCH (1,1).
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The test results showed that the residuals no longer contain ARCH effects, which means 
that the model was able to capture the whole issue of heteroscedasticity in the output gap. 
Thus, the conditional variance to the output gap was estimated using GARCH (1,1).

4.3. Stationarity Test

A modern technique for detecting stationarity is the unit root test. One popular test is the 
Augmented Dickey Fuller test stationary (ADF test). The framework used in this test is to 
compare the value of the test statistic with the critical value obtained from the table. The null 
hypothesis is, the series unit root is rejected if the value of the test statistic obtained is greater 
(in absolute terms) than the critical value table. This research used the ADF stationarity test 
for testing the unit root to determine the level of each variable used. To complete the testing, 
stationarity using Augmented Dickey Fuller unit root test was also carried out using Philips Peron. 
This is because the occurrence of a structural break in the economy before the independence 
of Bank Indonesia, in 1997:3 to 1998:3. If the economy was experiencing a structural break, 
the stationarity test results using Philip Peron is better. Here is a summary of the results of the 
stationary tests using ADF and Philip Peron.
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Both testing methods gave the same conclusion, that all series are integrated on the 
same level, where all the variables were used in the stationary level. So testing that requires 
time series data must be stationary were met.

4.4. Empirical Tests

Estimation Results

Empirical tests were performed using the reduced form (50). But because of the occurrence 
of a structural break in the Indonesian economy caused by the 1997 economic crisis, the crisis 
dummy variable was added to the reduced form for the test period of the overall sample (full 
sample) and the period before the independence of Bank Indonesia. The value of the dummy 
variable is 1at the time of crisis,and 0 at the time of no crisis. Thus the specification of the 
model used for testing the entire sample period (full sample) and the pre-independence period 
are as follows:

(51)
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As for the period after the independence of Bank Indonesia reduced model without the 
dummy form is as follows:

(52)

To correct the problem of heteroscedasticity and autocorrelation in the error term, the 
Newey-West estimator was used to calculate the standard error of the covariance matrix 
(Greene, 2008). 
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Time Inconsistency of Monetary Policy with Asymmetric Preferences

The test results showed that in the period before independence, Bank Indonesia faceda time 
inconsistency problem of monetary policy. This is evident from the significance of the coefficient 
β. The significant coefficient β indicates that the key parameter γ, which is the asymmetric 
preference parameter, was significantly different from zero. So it can be said that Bank Indonesia 
monetary policy preferences in the period before independence was asymmetric in nature to 
the output gap. Detection of the presence of an asymmetric preference parameter indicates 
that the monetary authority had a policy preference that was asymmetric in response to the 
economy in recession and boom. This means that Bank Indonesia gives weight and different 
treatment policies in response to current economic conditions during periods of contraction 
(negative output gap) and expansion (positive output gap).

The value β > 0 an asymmetric preference parameterwhich implies γ < 0 (because λ and 
θ > 0). This condition means that Bank Indonesia in the period before independence was not 
indifferent between the negative output gap and a positive output gap. The negative output 
gap is relatively less favored than the positive output gap. So the monetary authority has an 
incentive to give greater weight to policy negative deviation of the value of potential output 
(the negative output gap) than when the economy is experiencing a positive deviation (positive 
output gap). Or in other words it can be said that Bank Indonesia is more focused on the output 
gap in a recession.
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This is understandable, because when the economy contracted where the output gap 
is negative, and with reference to the central bank’s loss functionin the context of linex, the 
central bank losses would increase exponentially. While when a boom occurs, there is a positive 
output gap, and the central bank loss function in the context of linex only increases linearly. 
Thus, the central bank has an incentive to focus on the output gap in a recession to stimulate 
economic growth in the short-term to minimize losses. This condition indicates that the monetary 
authorities have an asymmetry preference (i.e. the central bank has anasymmetric preference) 
to the output gap, by giving greater policy weight to the negative output gap than the positive 
output gap. But this action is very inflationary, because monetary policy in the long-run is not 
believed to affect economic growth. As a result, the output remains at initial levels, while 
inflation continues to go higher. 

This condition is very relevant to the portrait before the independence of monetary 
policy. Where in this period, according to the Law No. 13 Year 1968 on the central bank, Bank 
Indonesia has diverse goals (multiple objectives), namely: first, organize, preserve, and maintain 
the stability of the rupiah, and secondly, encourage smooth production and development 
to expand employment opportunities in order to improve the living standard of the people. 
Achievement of these objectives are not always consistent and often overlap. With these dual 
goals, Bank Indonesia monetary policy preferences are asymmetry of the output gap, because 
in addition to preserving price stability, Bank Indonesia also acts as an agent of development, 
which is obliged to provide employment. So when the economy slows, Bank Indonesia has the 
incentive to add additional policies to stimulate employment and output, thereby potentially 
compromising the goal of price stability. With the policy adjustments made ​​by the monetary 
authorities in response to the prevailing economy, Bank Indonesia’s monetary policy is seen as 
discretionary and time inconsistent.

These findings corroborate previous research conducted by Budiyanti (2009) who found 
that in the period before the crisis (1990-1997) Bank Indonesia faceda time inconsistency problem 
in the short-term and long-term. The results are also consistent with Goeltom (2005) which stated 
that Bank Indonesia monetary policy period 1990-2003 still faced time inconsistency problems, 
as seen from the monetary policies that are sometimes too tight and sometimes too loose.

Turning to the sub-sample after the independence of Bank Indonesia, the time inconsistency 
problem of monetary policy in this period was no longer detectable, as seen from the value of 
the β coefficient which was not statistically significant. The insignificant Coefficient β implied 
that the asymmetric preference parameter (γ) is equal to zero. This means that Bank Indonesia 
monetary policy preferences were symmetric to both the output gaps (positive and negative). 
In other words it can be said that Bank Indonesia was indifferent toboth a positive output gap 
and a negative output gap. Symmetric preferences with respect to the output gap reflects a 
consistent monetary policy and commitment in achieving low inflation, by reducing the element 
of discretion in responding to economic conditions (boom or recession). Thus, monetary policy 
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in the period after the independence of Bank Indonesia wasseen to be symmetric and consistent 
with the goal of achieving low inflation.

Thisfinding is thought to be very relevant to the status of the independence of Bank 
Indonesia. The independence of Bank Indonesia was marked by the birth of a law expressing 
requirement for monetary policy to focus on achieving the goal of price stability as a sole 
objective, regardless of the intervention of other parties. With a policy preference that has 
symmetry in this period,it was also shown that there was improved performance using a 
monetary policy framework for inflation targeting. Thus monetary policy preferences that 
aresymmetric and focuses on low inflation can reduce accommodative elementsor avoid the 
temporal inconsistency problem. This finding is consistent with Rogoff (1985) which stated 
that in order to overcome the problem of time inconsistency, the monetary policy should be 
delegated to an independent conservative central bank. A conservative central bank is a central 
bank that prefers low inflation (inflation averse).

As has been mentioned before, time inconsistency is closely related to the credibility of 
monetary policy (Goeltom, 2005). The more consistent monetary policy, the more credible the 
policy is in the perception of economic agents. The results of empirical testing found that after 
a period of monetary policy independence is time consistent, in fact, also this was also followed 
by increased credibility of monetary policy by Bank Indonesia. Harmanta (2009) reported that 
the credibility of monetary policy of Bank Indonesia increased after the implementation of 
the ITF, although not fully credible (imperfect credibility). This is understandable given the full 
implementation of the ITF was relatively short. 

Effect of Output Gap for Inflation

The test results showed that the effect of the output gap on inflation was significantly negative 
in the period before independence. That is, the wider the output gap, the lower the inflation; 
whereas the smaller the gap between actual and potential output, the higher the inflation. In 
the context of monetary policy and time inconsistent preferences, with asymmetric monetary 
policy, the monetary authority gave greater weight to the policy of the negative output gap. 
This shows that when the deviation from potential output is negative, it will be responded to 
by an expansionary monetary policy to push output back to potential or at least to minimize 
the negative gap. Of course, this expansionary policy will push the inflation rate higher. As a 
result, the central bank’s asymmetric preference would lead to growing pressure of the negative 
output gap in the rapid inflation.

The test results also indicated that the effect of the output gap on inflation is non-linear. 
This reflects the Philips curve is not linear in in case of Indonesia in accordance with Solikin 
(2004). Strong evidence of the existence of non-linearity of the Phillips curve is also found in 
the research by Laxton et al. (1995), Clark et al. (1996), Debelle and Laxton (1997), and Fisher 
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et al. (1997). Solikin (2004) reported that the non-linearity is partly due to the limited capacity 
(capacity constraints) reflected in the more powerful influence of excess demand shocks (excess 
demand) for inducing inflationary shocks of the excess supply (excess supply) in efforts to 
reduce inflation.

Meanwhile, in the period after the independence of Bank Indonesia, the effect of the 
output gap on inflation was not seen again, which is explained by coefficient α thatwas not 
statistically significant. This is presumably due to the reduction in monetary policy preferences 
towards output stabilization (λ) within the framework of inflation targeting. This condition 
explains that monetary policy with commitment may result in an inflation rate will be independent 
of the pressure of the output gap. These findings indicate a change of behavior in Indonesia’s 
Philips curve according to Solikin (2004). Solikin (2004) found that the presence and behavior 
of the Philips curve would change from time to time, in line with changes in the structure 
of economic fundamentals. In particular, Solikin’sstudy reported that the formation pattern 
of expectations and linearity in the Phillips curve experiencedasignificantdifference (change) 
between periods before and after the crisis. 

Coefficient α and β were not significant which reflects the Indonesia Central Bank as an 
increasingly conservative (hawkish) central bank. The level of conservatism of the central bank 
according to Rogoff (1985) can be explained by the parameters λ and γ. A conservative central 
bank is characterized by a reduction in monetary policy preferences on output stabilization 
(where λ becomes smaller and smaller) and a symmetry of the monetary policy preferences (γ 
the lower).

Inflation

The test results showed that the achievement of inflation on average in the period after 
independence was lower than the average inflation period before independence. Where there 
are no other influencing factors, the inflation rate period before independence was 7.77%, 
which is lower than the pre-independence period at 7.83%. But the level of the inflation was 
not very encouraging, as there was only a very small decrease. This reflects the slow pace of 
the decline in inflation in Indonesia. Several previous studies have also reported a similar case, 
where the decline in inflation towards the target announced by the monetary authorities was 
assessed as sluggish. Harmanta (2009) reported slow progress in Indonesia in inflation caused 
by monetary policy that was not fully credible (imperfect credibility). The low credibility of 
monetary policy to encourage people form expectations of higher inflation that exceeds the 
actual inflation target announced by the monetary authorities. Table 5 shows that the value 
of public inflation expectations are always higher than the announced targets, except in 2003 
and 2007 in which inflation expectations were lower than the target.
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Inflation measured by the CPI was formed by three components, namely inflation 
(core inflation), administered prices and volatile foods. Figure 2 illustrates the decomposition 
of inflation on in Indonesia for the period of pre-crisis, crisis period, pre ITF and ITF full 
implementation period.
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Figure 2
Decomposition of Inflation in Indonesia
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The graph shows that the inflationary component of administered prices and volatile food 
tends to fluctuate more than core inflation. Core inflation is relatively more stable and showed 
a slight tendency to decline in the period after the independence of Bank Indonesia (pre-ITF 
and ITF implementation) when compared with the previous period. Of the three components, 
core inflation can only be controlled by monetary policy, while administered price is the price of 
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some strategic commodities regulated by the government, such as the price of fuel, electricity, 
and LPG ​​among others. Meanwhile, inflationary pressure from volatile food is determined more 
flexibility on the supply side, and is particularly vulnerable to natural phenomena such as climate 
change, crop failure, and natural disasters. 

Table 6 provides an overview that is not much different from Figure 2. Inflation in the 
period after independence (pre-ITF and post-ITF) is dominated by inflation that cannot be 
controlled by monetary policy (administered prices and volatile foods). The magnitude of the 
effect of administered prices and volatile foods on the inflation target achievement for the 
period after the independence of Bank Indonesia sawsignificant inflation for this period. This 
was likely contributed by (i) the plan to reduce subsidies and the price adjustment of strategic 
commodities (fuel, electricity, LPG​​, etc.) to market mechanism and (ii) the frequent disruptions 
in supply and distribution of basic commodities (rice, sugar, wheat, chilli, cement, spices, etc.). 
As for the inflation that can be controlled by monetary policy (core inflation) adecreasing trend 
was evident as compared to the period before independence (pre-crisis). This showed that a 
good performance of monetary policy in the period after the independence of Bank Indonesia, 
and commitmentto the sole purpose of achieving price stability.

V. CONCLUSION

This study provides some conclusions, firstly, asymmetric preference parameters were detectedfor 
the Bank Indonesia monetary policy period before their independence which indicates a time 
inconsistency problem of monetary policy preferences that are asymmetrical to the output gap. 
Whereas in the period after independence, monetary policy was time consistent with symmetry in 
monetary policy preferences. Second, the time inconsistent monetary policy in the period before 
independence caused large negative output gap pressure on inflation, while monetary policy 
after independence was consistently able to remove the effect of the output gap on inflation. 
Third, the consistent application of ITF in the period after independence was able to direct and 
achieve a lower rate of inflation, although the decline seemed slow and not as expected.
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The three above conclusionshave several implications: first, the need for Bank Indonesia 
to increase consistency. In connection with the empirical facts that have been presented, the 
effectiveness of the achievement of the ultimate objective of monetary policy for the sole 
objective of price stability will depend on the extent of Bank Indonesia’s commitment to avoid 
temporal inconsistency trouble in pursuing the development of low and stable inflation. Monetary 
policy should be done more consistently with clear rules and that reduces the accommodative 
element (discretion). Monetary policy was consistent with the ITF has proven to be able to 
reduce inflation, although inflation target was satisfactorily achieved. To further enhance public 
confidence in the reputation of Bank Indonesia, Bank Indonesia needs to further improve the 
consistency of monetary policy committed to the sole purpose of achieving price stability. 
The second implication is the need to improve coordination. Given that not all components 
of inflation can be influenced by monetary policy (administered prices and volatile food), it is 
necessary to coordinate monetary policy consistent with other government policies to reduce 
inflationary pressure from administered prices and supply constraints. Therefore, coordination 
established between the government and Bank Indonesia needs to be improved in order to 
achieve the goal of price stability. In addition to minimizing the amount of inflationary pressures 
stemming from increases in administered prices and volatile foods, policy coordination is 
essential for strengthening synergies in the management of the overall economy. The third 
implication is the need to improve communication. Management of inflation expectations are 
very important in the framework of the new monetary policy (inflation targeting framework), 
given the magnitude of the effect of inflation expectations as a factor causing inflation. Because 
the dominant formation pattern of public expectations of inflation are still backward looking, 
more transparent monetary policy is needed to reduce the information asymmetry between 
Bank Indonesia and the economic agents. Bank Indonesia needs to improve the communication 
of monetary policy, in order to direct the public expectations to be more anticipatory (forward 
looking) as required by an inflation targeting framework. The main objective of strengthening 
the communication strategy is to gradually help lower inflation expectations that lead to the 
achieving inflation targetsthat have been set.
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