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EXECUTIVE SUMMARY

This paper examines the effectiveness of inflation targeting to stabilize the real
economy of the advanced countries where inflation targeting was adopted in the
early 1990s. This paper employs the monetary business cycle accounting method-
ology recently developed by Sustek (2011) which is an extended version of Chari,
Kehoe, and McGrattan (2007) to monetary models in order to quantitatively as-
sess inflation targeting. Our main finding is that the monetary policy wedge,
which captures economic fluctuations caused by monetary policy, has significant-
ly declined since the implementation of inflation targeting in the early 1990s. The
results suggest that advanced economies such as Australia, Canada, Sweden, and
the UK, that adopted inflation targeting in the early 1990s have been successful in

stabilizing business cycle fluctuations.

Keywords: Monetary Business Cycle Accounting; Inflation Targeting;
Taylor Rule
JEL Classification: E31; E32; E52
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An Assessment of Inflation Targeting
in a Quantitative Monetary Business Cycle
Framework

Dooyeon Cho* and Dong-Eun Rhee**

l. Introduction

Inflation Targeting (IT) has become one of the common monetary policy
strategies used since New Zealand first adopted it in April 1990. While approxi-
mately thirty central banks all over the wotld have publicly announced I'T, many
other central banks such as European Central Bank (ECB), have amplicitly adopted
the basic idea of IT.* However, although it is broadly believed that the perfor-

mance of IT has largely been a success, there is no strong empirical evidence that

The authors are very grateful to Jinill Kim and Ju Hyun Pyun for their helpful comments and suggestions.
The authors would also like to thank Roman Sustek for generously making his Matlab codes available. All
remaining errors are our own.

* Department of International Economy, Korea Institute for International Economic Policy (KIEP),
Seoul 137-747, Korea; Tel: +82 2 3460 1109, Fax: +82 2 3460 1212, Email: dycho@kiep.goks

** Corresponding author. Department of International Economy, Korea Institute for International Eco-
nomic Policy (KIEP), Seoul 137-747, Korea; Tel: +82 2 3460 1151, Fax: +82 2 3460 1212, Email:
dethee@kiep.go.kr

1 Those countries that have azplicitly adopted IT are referred to as ‘inflation targeting lite’ countries in the
literature.
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is supportive of such successful IT, especially in developed countries. For exam-
ple, Lin and Ye (2007) find no empirical evidence that IT has significant effects
on the level and volatility of the inflation rate for seven industrialized countries
that adopted the policy in the 1990s; while Lin and Ye (2009) find some empirical
evidence that IT played a role in lowering both the inflation rate and inflation
variability significantly for thirteen developing countries that adopted the policy
by the end of 2004. Similarly, Walsh (2009) also finds no evidence that I'T affect-
ed, on average, output growth or volatility for industrialized economies. Moreover,
there exists some concern that I'T may cause larger real output volatility, since
inflation is supposed to be the only target of monetary policy for IT countries
(See Kohn 2003).

This paper aims to evaluate the role which IT plays in helping stabilize the real
economy during the so-called period of the Great Moderation. As noted by
Walsh (2009), IT has been a candidate to promote stable growth in the Great
Moderation period, but the hypothesis has not yet been rigorously tested. This
paper investigates whether economic fluctuations caused by monetary policies
have been stabilized for four developed economies—Australia, Canada, Sweden,
and the United Kingdom—which adopted IT in the early 1990s in the ‘Monetary
Business Cycle Accounting’ framework.

The standard Business Cycle Accounting (BCA) methodology was first intro-
duced by Chari, Kehoe and McGrattan (2007) (CKM henceforth). BCA decom-
poses output fluctuations into fluctuations due to changes in the efficiency wedge,
labor wedge, investment wedge, and government consumption wedge. In their
paper, CKM decompose the U.S. business cycle components into the four differ-
ent types of wedges, and find that the efficiency and labor wedges are the most

important factors in explaining output fluctuations in the US. There have been



I Introduction n

many studies that employ the standard BCA model with various countries and
different periods being analyzed. Among others, Cociuba e/ (2008) use the
standard BCA methodology to study the Canadian economy during the post
1960 period, and find that the efficiency and labor wedges are the key driving
factors in explaining output fluctuations, as in CKM. Lama (2011) develops an
open economy version of the standard BCA methodology to analyze output
drops in Latin America, and finds that the efficiency and labor wedges were the
most promising factors. For all of these studies, the efficiency and labor wedges
are found to be very important, but the investment wedge plays a tertiary role.
However, Chakraborty (2009) finds the efficiency and investment wedges to be
the most important in the analysis of the Japanese economy by applying the
standard BCA methodology. Cho and Doblas-Madrid (2013) also apply the
standard BCA methodology to a sample of 23 financial crises, and conclude that
output drops in the aftermath of East Asian financial crises are mostly driven by
the efficiency and investment wedges. These two studies find that the investment
wedge plays an important role in East Asia as opposed to other BCA studies that
analyze Western countries.

Sustek (2011) extends the standard BCA model to monetary models. More
specifically, he adds two key nominal variables, which are the short-term nominal
interest rate and inflation, to the standard BCA model to study the roles of the
asset market and monetary policy wedges in the business cycle, and the specific
methodology is referred to as ‘Monetary Business Cycle Accounting’. He finds
two stylized facts in the U.S. nominal business cycle: the lead—lag relationship be-
tween output and inflation, and between output and the short-term nominal in-
terest rate using the quarterly data for the period 1959.Q01-2004.Q4. This paper

employs the monetary BCA methodology to explore effects of IT on the busi-
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ness cycle. The methodology enables us to decompose aggregate business cycle
fluctuations in order to isolate the marginal effects of the six wedges in the un-
derlying theoretical framework. Among the six wedges, the monetary policy
wedge is our main interest, and it is tested to determine whether the monetary
policy wedge has significantly declined after the implementation of IT. Our study
is similar to Kersting (2008) in that he focuses on the labor wedge to study the
effects of the new labor market policies under Margaret Thatcher on union den-
sity and collective bargaining. In his paper, he employs the standard BCA meth-
odology to study the UK. economy in the 1980s, and concludes that Margaret
Thatcher’s labor market reforms lowered the labor wedge, and thus contributed
to the improvement in economic performance. Akin to his study, our paper fo-
cuses on the monetary policy wedge to study the effectiveness of IT for those
countries that adopted it in the early 1990s.

We find evidence that both output volatility and the monetary policy wedge
have significantly declined in the years following the implementation of IT.
Moreover, in the same period, the monetary policy wedge is the only factor which
has significantly decreased for all four countries. This finding suggests that IT is
at least one of the factors contributing to the stabilization of output volatility. In
terms of the six factors of business cycle fluctuations, it appears that I'T which is
evaluated by the monetary policy wedge is the only factor which contributed in a
consistent way to the stabilization of the aggregate output volatility during the
Great Moderation petiod. It is the first to show the effectiveness of IT in stabiliz-
ing developed economies’ business cycles in the quantitative monetary business
cycle framework.

The rest of this paper is organized as follows. In Section 2, we provide a brief

discussion on the relationship between IT and business cycle fluctuations. In Sec-
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tion 3, we introduce the model and describe the measurement and accounting
procedure. In Section 4, we describe our data. In Section 5 we present and inter-
pret the quantitative results, and also provide some robustness checks for the Tay-

lor rule. In Section 6, we conclude.



Il. Inflation Targeting and the Business Cycle

The implications of the New Keynesian Phillips Curve (NKPC), based on ra-
tional expectations are that discretionary monetary policy has only temporary
effects on the real economy, and that repeated unexpected monetary shocks re-
duce policy credibility. In the spirit of NKPC, discretionary monetary policy
causes fluctuations in the real economy in the long-run, and thus such a policy
rule is superior to discretion. Since IT is a very simple and special case of those
rules, it will reduce business cycle fluctuations.

Although there is no long-run relationship between inflation and output since
NKPC is vertical in the long-run, there might be a long-run trade-off between
fluctuations in output and fluctuations in inflation as in the so-called Taylor curve
(Taylor 1979). In his empirical research, Taylor (1979) finds that a reduction in the
variability of output can come at the expense of more vatiability in the inflation
rate. If the Taylor curve actually matters, the country with IT policy will have
more volatile business cycle, since the main goal of IT is to stabilize both the
level and volatility of the inflation rate.

However, the macroeconomic data in the period of the Great Moderation
suggest a somewhat different story from Taylor (1979). In the Great Moderation
period, both inflation volatility and output volatility in advanced countries have
significantly declined. Moreover, the starting point of the period coincides with
the early stage of IT in advanced economies. Both Figures 1 and 2 clearly con-
firm this story. Figure 1 represents the inflation rate for each country. It shows

that the inflation rates in Canada, Sweden, and the UK. were approximately 12
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Figure 1. Inflation Rate
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percent in 1981 (in Australia, it was about 10 percent), and the variability of the
inflation rates was high. However, the variability of the inflation rates has signifi-
cantly declined varying between 0 and 4 percent after the starting dates of con-
stant I'T. In Figure 2, the series for real GDP per working age population in pet-
centage deviation from steady state are depicted. It cleatly shows that the volatili-

ty of per capita real output in each country has declined after the implementation
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Figure 2. Real GDP per Working Age Population in Deviation from Steady State

(Unit: percentage)
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of constant I'T in the early 1990s. Specifically, the difference in means of volatilities
between before- and after-constant I'T shows a statistically significant decrease for
Australia, Canada, and Sweden at the 5 percent level, and for the UK., at the 1
percent level. Flood and Rose (2010)’s empirical findings are also supportive of
the idea that I'T might affect the business cycle. They find that the coupling of

the business cycles became stronger, and I'T policy might contribute to the busi-
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ness cycle synchronization.

Therefore, the two facts that we mainly consider in this paper are that in the
Great Moderation period, both output volatility and inflation volatility have re-
duced, and that IT has been adopted in some advanced economies in the same
period. To investigate whether specific monetary policy caused a decrease in out-
put volatility, we need a rigorous theoretical framework instead of running re-
duced form regressions. We employ the monetary BCA model to combine the
theoretical monetary policy transmission mechanism with the macroeconomic

data.



lll. Monetary Business Cycle Accounting

1. The Prototype Model

Following CKM and Sustek (2011), we introduce the model and accounting
procedure. Sustek (2011) extends the standard BCA model in CKM by adding
two nominal variables, inflation and the short-term nominal interest rate into the
model. To be more specific, the model described in Sustek (2011) is a prototype
monetary economy, which is based on a standard neoclassical growth model
augmented to include nominal bonds and monetary policy which differs from the
original model in CKM. A government imposes a tax to consumers, and sets the
rate of return on a one-period bond. In period # the economy is hit by one of a
finite number of events s;. The history of realized events up to and including
period 7 is denoted by st = (s, ..., S;), and the initial realization of the event
denoted by sq is exogenously given. The probability of any particular history s*
is denoted by I,(s") as of period 0. In this economy, there are six exogenous
stochastic variables which depend on s¢: the efficiency wedge A,(s*), which acts
like time-varying productivity; the labor wedge 7,.(s"), which resembles a time-
varying tax on labor income; the investment wedge 7,.(s"), which acts like a
time-varying tax on investment; the government consumption wedge g,(s"),
which acts like government expenditure; the asset market wedge 75, (s*), which
has the same effect as a time-varying tax on nominal bonds; and the monetary
policy wedge R, which distorts the Taylor rule. In Sustek (2011), among the six

wedges listed above, the first four wedges are referred to as ‘CKM wedges’ since
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they are essentially the same as those in the CKM economy. The last two wedges
are newly added nominal wedges in addition to the aforementioned four real
wedges in the monetary BCA model.

The population, which is denoted by N, is assumed to grow at a constant
rate of ,. The representative consumer chooses pet capita consumption ¢, (s*)

and per capita labor 1;(s*) to solve the following maximization problem:

max 3, T B (sHU(c (s, 1= L(sH)(L + ),

where B € (0,1) is a discount factor. The representative consumer’s utility max-

imization is subject to the following budget constraint:

(8D + [1 4 1 (SO + p) k1 (7)) = (1 = 8k (st1)] (1)

be(s*) D)
(1 + Rt(st))pt(st) pe(st)

1+ 75 (59| A + 1)

=[1 = 7 (sDIwe (D (1) + 1 (sDkp (sT1) + Ty (sh),

where k. (s'™™1), [(1 4+ y)kes1(sD) — (1 = Ok (st V)], and T,(s") are respectively,
per capita capital, per capita investment, and per capita lump-sum taxes/transfers.
p:(s") is a nominal price of goods in terms of a unit of account, and b,(s*) is
holdings of a bond paying a net nominal rate of return R,(s") in all states of
the wotld in period #1 and is in net zero supply. The real wage rate and real
rental rate on capital are denoted respectively, by w,(s*) and r(s%), and § is
the depreciation rate of capital.

In period ¢ firms choose per capita capital k.(s*) and per capita labor
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l(s?) to maximize profits

At(st)F(kt(St_l)' 1+ V)tlt(st))_rt(st)kt (St_l) - Wt(st)lt(st), (2)
where y denotes the constant growth rate of labor-augmenting technological
progress.

In this economy, equilibrium is described entirely by the following equations:

ce(s9) + (1 +¥dker1 (59 — (1 = Ok (s D] + ge(s°) = y:(sH), ©)

Ye(st) = A(SDF (ke(s), (1 + 1)L (sH), Q)

R(sH) =1~ PR)[R + w,(In y,(s*) —Iny) + w, (m(s*) — 7T)] + prRe—1 ("D + R, (5)

Upe(s*) _ [1 = 7:(sD]A (DA + y)F(sY), ©)

Uce(s®) N

Uee(sOL + Txe (sD] = B Egers e (77 [5°) Ug 41 (s°47) o
X (At (54D Fiean () + (1= O)[1+ T ea D]}
and
Ust(SOIL + Tt (S)TPess (S0 = B Toms e (sE1[sE) Uy py (s51) @
X1+ T2 (55 D]pe (O + R (s}

where pg €[0,1), m.(s?) (= Inp.(st) —Inp,_1(st™")) denotes the inflation rate,
and a variable’s symbol without a time subscript denotes the variable’s steady state
(or balanced growth path) value. U, and U, denote the first derivatives of the

utility function with respect to consumption and labor. Similarly, Fj, and Fg
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denote the first derivatives of the production function with respect to labor and
capital. These six equations (1)—(6) above determine equilibrium (c.(s%), x.(s%),
Ve (s, 1e(sY), pe(sh), Ry (sY)). Equation (1) is the feasibility condition in this econo-
my, and equation (2) is the production function. Equation (3) is the monetary
policy rule, distorted by the monetary policy wedge or Taylor rule wedge R,.
Equation (4) states that in equilibrium, the marginal rate of substitution between
consumption and leisure is equal to the marginal product of labor, distorted by
the labor wedge 7;,(s"). Equation (5) is an intertemporal Euler equation, distort-
ed by the investment wedge T, (s"), and Tj;4,(s*™). Lastly, equation (6) is an
intertemporal optimality condition for bonds, distorted by the asset market wedge
Tpe(s*) and Tyrpq (sTHY).

Monetary authority is assumed to follow a version of the Taylor (1993) rule as
given in equation (5). pg represents the degree of interest rate smoothing, w,, is
a response to output gap, and w, is a response of monetary authority to the de-
viation of current inflation from the target inflation rate. If w, > 1, the central
bank moves the nominal interest rate enough to adjust the real interest rate to
stabilize inflation. If w, < 1, the central bank accommodates changes in infla-
tion. In the baseline parameterization, we assume w, > 1 and w, = 0.5 to de-
scribe a version of IT. Specifically, we assume that pp =0, w, = 0.5, and
wy; = 1.5, and conduct robustness checks for the parameter value changes in
equation (5) in Section 5. In the context of discussions between rule and discre-
tion in monetary policy, IT policy is a very special case of policy rule, which im-
poses a heavy weight on inflation stabilization. Equation (5) implies a kind of
rules, and thus the error term R, captures discretionary monetary policy which is
not explained by the rule. If monetary authority actually follows the rule, instead

of discretionary monetary policy, it may have a smaller monetary policy wedge.



m An Assessment of Inflation Targeting in a Quantitative Monetary Business Cycle Framework

Since we assumed a version of IT rule, a smaller monetary policy wedge implies
that the country actually implemented IT.

The equilibrium conditions given by equations (1), (2), (4), and (5) ate the
same as those in the CKM economy. What are new in this economy are equations
(3) and (0). Besides four CKM wedges, the asset market wedge distorts the
intertemporal optimality condition for bonds as in equation (6), and the monetary
policy wedge distorts the Taylor rule as in equation (3). As Sustek (2011) explains,
this economy is block recursive in the sense that equations (1), (2), (4), and (5)
first determine the equilibrium allocations (c;(s%), x¢(s%), ¥ (s%), l;(s")), and then
the monetary policy rule (3) and the optimality condition for bonds (6) determine
equilibrium p,(s*) and R.(s"), respectively. While the four CKM wedges affect
both real and nominal variables as a result of this recursive structure, the asset
market and monetary policy wedges affect only two nominal variables which are
pe(s*) and R.(s®).

As CKM stress, the wedges or frictions represent all possible kinds of distor-
tions that can enter the first order conditions. For example, a labor wedge may
arise due to a labor income tax. Frictions may atise from a vatiety of sources,
such as taxes, monopoly power by unions or firms, sticky wages or sticky prices.
CKM and Sustek (2011) generalize these results by illustrating the mapping, and
showing that explicitly modeled frictions map into wedges in this prototype
economy. For example, in CKM, input-financing frictions map into efficiency
wedges, investment-financing frictions into investment wedges, and fluctuations
in net exports in an open economy map into government consumption wedges.
Sustek (2011) provides three examples of mappings from detailed economies
with frictions to the prototype economy. For example, sticky prices map into la-

bor and investment wedges, limited participation in asset markets into asset mar-
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ket wedges, and all aspects of monetary policy beyond the responses of the
monetary authority to output and inflation into monetary policy wedges.

As a consequence, by construction, the model exactly reproduces the data on
output, labor, investment, consumption, inflation rate, and nominal interest rate

when all six wedges ate jointly fed into the model.

2. The Business Cycle Accounting Procedure
2.1. Measuring the Wedges

Following CKM and Sustek (2011), it is assumed that the mapping from the
event p,(s*) and R.(s") to all the wedges is one-to-one and onto. The account-
ing procedure is to conduct experiments isolating the marginal effect of each
wedge as well as the marginal effects of combinations of the wedges on aggre-
gate variables. For example, in conducting the experiment which isolates the mar-
ginal effect of the labor wedge, we hold all other wedges fixed at some constant
levels in all periods.

To implement the accounting procedure, the production function is assumed

to have the Cobb-Douglas form:
F(k,1) = k*1*~

where a is the capital share and the utility function is given by

U(c,l) =ANogc+ (1 —Dlog(1 -1



E An Assessment of Inflation Targeting in a Quantitative Monetary Business Cycle Framework

where 4 denotes the time allocation parameter. In Table 1, we describe the
benchmark model parameter values and their soutrces for each country in our
sample. To derive the steady state value of the wedges, we make use of these val-
ues along with the data.

As in CKM and Sustek (2011), the government consumption wedge g, is di-
rectly measured from the data by summing government expenditure and net ex-
ports.

To estimate the stochastic process for the state, we follow CKM and Sustek
(2011) and specify a vector autoregressive process of order 1 (AR(1)) for the six

dimensional state s, = (logAy, Tyt, Txr, 1089¢, Tpe, Re). The process has the form
See1 = PotPse + Qeyy

where the shock is independent and identically distributed over time and is dis-
tributed normally with mean zero and covariance matrix V. The estimate of V

is positive semi-definite, because we estimate the lower triangular matrix @, where

Table 1. Benchmark Model Parameter Values

Parameter Values Australia | Canada | Sweden |United Kingdom
Technological progress rate (y) 0.016 0.018 0.016 0.015
Population growth rate (y;,) 0.011 0.011 0.004 0.003
Discount factor (B) 0.995 0.995 0.995 0.995
Depreciation rate of capital (8) 0.040 0.040 0.042 0.040
Time allocation parameter (A) 0.310 0.360 0.215 0.320
Capital share () 0.350 0.350 0.350 0.350

Note: The benchmark model parameter values were obtained from the business cycle literature: Sweden - Brinca
(2012). The parameter values for the remaining countries were obtained by calibration for the corresponding
data.
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V= QQ'.2 We use the log-linear decision rules of the prototype economy along
with data on ¢, X¢, ¥, I, pr and R;. We use a standard maximum likelihood
procedure to estimate the parameters Py, P and V of the VAR(1) process for
the wedges.

As in Sustek (2011), we use the equilibrium decision rules and pricing func-
tions of the prototype economy to back out the realized wedges from the data.
Since the state space is large as it contains nine state variables in the model
(logA¢, Tit, Tut, 10894, Tpe, Re,logp,, R, and logk,), the prototype economy is fur-
ther approximated by a linear-quadratic economy and the equilibrium is comput-
ed using the method described in Hansen and Prescott (1995). Before computing
the equilibrium, the model is transformed so the price level is stationary. The
output of this solution method is a set of decision rules and pricing functions
that expresses the deviations of the vector (logy,logls,logx,,logc,,logp,, R;)
from steady state as linear functions of the deviations of the state vector
(logA¢, Tit) Tets 108gs, Te, Ry, logpe, Ry, and logk,) and from steady state.

Following CKM and Sustek (2011), for the results reported, we fix parameters
of preferences, production, and growth and estimate the processes for the wedg-
es. The parameters to be estimated are elements of Py, P, and @, and are esti-
mated by the standard maximum likelihood estimation. As in Sustek (2011), the
search for the maximum is implemented using simulated annealing with a con-
servative temperature reduction factor of 0.95 (Goffe e al (1994)) to thoroughly
explore the surface of the likelihood function. Once we have estimated Py, P
and V, we can then find the realized values of the wedges (For more technical

details, see Appendices of Chari e# a/. 2006, and Sustek 2011).

2 As in Sustek (2011), we impose no additional restrictions on the stochastic process beyond stationatity,
and particulatly, the off-diagonal elements of P and Q are allowed to be non-zero.



IV. Data

To construct the sample used in this paper, we first looked at the list of coun-
tries that implemented IT in the eatly 1990s, displayed in Svenssen (2011). After
dropping some cases due to the start of the European Union (EU) and data limi-
tations, we were left with the following four countries: Australia, Canada, Sweden,
and the UK. Tn Table 2, we display the dates of inflation targeting and constant
inflation targeting along with some rationale for the choice of the starting dates
from Ball and Sheridan (2004). In what follows, we use the dates of constant in-
flation targeting,

The data are mainly from the International Financial Statistics (IFS) database. The
series that are not from the IFS are as follows: working-age population (i.e.,
population aged 15-64), total employment, and hours worked, which are from the
International Labour Office (1LLO) 1.ABORSTA database. For all countries analyzed
in this paper, the annual data start from 1980 and end in 2007. This sample peri-
od includes the Great Moderation petiod.

We construct the series for per capita output (), per capita investment (x),
per capita labor input (1), per capita government consumption (g) and per cap-
ita consumption (c) as follows. Per capita output (y) is the sum of nominal
GDP, deflated by the GDP deflator, and divided by population aged 15-64. We

subtract sales taxes which are collected from the OECD Econonzic Outlook, from

3 We excluded Finland in our analysis since it adopted European Central Bank (ECB)’s monetary policy
after the starting date of the European Union (EU). We excluded, New Zealand, because most of data
available are from only after the year 1986.
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Table 2. Dates Of Inflation Targeting and Constant Inflation Targeting

Inflation |~ Constant
Country . Inflation Rationale for Choice of Starting Dates
Targeting Targeting[Rate]

In September 1994, the Governor of the Reserve Bank of
Australia announced that “underlying inflation of 2to 3
percent is a reasonable goal for monetary policy.” See
Bernanke et al. (1999, 218-220) for further discussion.

The first target range was announced by the Bank of
Canada in February 1991: 2 to 4 percent over 1992 (i.e.
Canada | 1992 1994 [2-3%] |December 1991 to December 1992). In December 1993,
arange of 1to 3 percent was established for 1994, and
the range has remained constant since then.

The Riksbank announced in January 1993 that it aimed
“to limit the annual increase in the consu- mer price
Sweden 1995 1995 [2%] index from 1995 onwards to 2 percent.” This target ap-
plied to inflation over all of 1995, not to year-over-year
inflation at the start of 1995 (Svensson 1995).

Unlted 1993 1993 [2.5%] In October 1992, the _Ban_k of England announced a 2.5
Kingdom percent target, beginning immediately.

Australia| 1994 1994 [2-3%)]

Source: Ball and Sheridan (2004).

the original GDP as in CKM and Sustek (2011). The series for per capita invest-
ment (x) is obtained by getting gross fixed investment, deflated using the GDP
deflator and divided by population aged 15-64. To construct the series for the per
capita labor input (1), we multiply annual hours worked per employed person by
total employment, and divide the result by population aged 15-64. Since the value
itself is total hours worked per year, we divide it by the number of weeks per year
(50) and the endowment of total hours per week (100). As stated above, the se-
ries for per capita government consumption (g) is simply the sum of govern-
ment expenditure and net exports of goods and services, which is deflated using
the GDP deflator and divided by working-age population 15-64. By equation (1),
the series for per capita consumption (c¢) is obtained by subtracting per capita

investment (x) and per capita government consumption (g) from per capita
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output (¥). Regarding the series for the price level (CPI) and nominal interest
rate, which are the two additional nominal vatiables in the model, the data are

also collected from the IFS.



V. Results

In this section, we first present and interpret quantitative results from the
monetary BCA model, and then provide some robustness checks for the alterna-
tive specifications of the Taylor rule. The quantitative results overall suggest that
the monetary policy wedge has significantly dropped after the implementation of
the constant I'T in our sample, which is in line with a reduction in output volatility.
It appears that a decrease in output volatility may be attributed to a drop in the
volatility of the monetary policy wedge, which is evidenced by the fact that the
monetary policy wedge was the only common factor that reduced at 5 percent

conventional level of statistical significance across the four countries.
1. Quantitative Results

The measured wedges in deviation (percentage) from steady state for the effi-
ciency, labor, investment, government consumption, asset market, and monetary
policy wedges for all countries are depicted in Figure 3. As shown in Figure 2 and
evidenced by subsequent statistical tests, we observed that output volatilities are
statistically declined after implementing IT for all four economies. Since we can
decompose the output volatilities into the six wedges, we are searching for the
factor(s) which causes this change in output volatilities among the six wedges.

Most of all, Figure 3 shows that the volatilities of the monetary policy wedges
for all four countries are reduced dramatically after the implementation of con-

stant IT (Dates are given in Table 2). For all four countries, the difference in means
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Figure 3. Measured Wedges in Deviation from Steady State.
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Figure 3. Continued
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Ay Tit

| /'.I /4 [ N\
- II,-"IH /\ / 2 I'I \‘\. .'II \ /\/\

1
o | / f
Vo \ AR i | | f
Vo § f [ |
| | \ A |
o \ 1} S |
|I |
2t
T PR L L PR L L -10 L L R L
1080 1032 1964 1955 1088 1200 1002 1024 1206 1002 2000 2002 2004 2006 1820 1052 1234 1083 10823 1000 1292 1004 1003 1006 2000 2002 2004 2006

) lII | \ \/\.ﬂ"
\/ vV Vo | /
vV \ / (.}
" i \
ok, I E
1080 18AZ 1064 1065 1053 1000 1902 1904 1000 1005 2000 2002 2004 2006

il \ | f
(I II | | I| II . | - II Y
TRy \ | | ;‘J .l | A ‘/I"\. | \\/ |

[T | |
Lo \ W | |
oy V |/\u 1 | y
| b i
1 S - 1 L ] 1 L 1 1 I — L I N E— I
34 1006 1005 2000 2007 204 D006 1050 1052 1054 1086 1053 1020 1052 1004 1636 1026 2000 2002 2004 2006

" " " n
10E0 102 1054 1086 1088 1000 1002 16

Note: The vertical line denotes the starting date of the constant inflation targeting (cont’d).



An Assessment of Inflation Targeting in a Quantitative Monetary Business Cycle Framework

Figure 3. Continued
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of volatilities is statistically significant for Australia, Canada, and Sweden at the 5
petcent level, and for the UK., at the 1 percent level. This leads to a rejection of
the null hypothesis of the difference of volatility after the implementation of
constant IT being greater than that before the implementation of constant IT in
means. Since the baseline parameterization for the Taylor Rule (equation (5)) im-
plies a version of IT, and the wedge has a form of error term of the equation,
the reduced volatilities of the wedge implies that those countries actually follow a
kind of IT policy rule. In other words, the rule-based monetary policy successful-
ly reduced uncertainty of the economies. The result, in turn, implies that business
cycle fluctuations from the monetary policy showed a statistically significant de-
cline after implementing I'T for all four economies.

A more interesting finding is that, among the six wedges, the monetary policy
wedge is the only factor which has been consistently contributing to a reduction
in the real economy’s output volatility for all four countries after implementing I'T.
We report the test results of the significance regarding the other five wedges as
follows. For the significance test, we use the conventional level of the 5 percent.
For Australia, the volatility of the asset market wedge decreased at the 1 percent
level. For Canada, the volatility of the labor wedge declined at the 1 percent level,
and for Sweden, the volatilities of the labor and government consumption wedg-
es declined at the 5 percent level. For the UK., the volatility of the efficiency
wedge dropped at the 1 percent level. It is interesting to note that the volatilities
of both output and the monetary policy wedge have declined, and at the same
time only the monetary policy wedge appears to be a common factor that showed
a statistically significant decrease after the implementation of constant I'T for four
countries.

These results are suggestive of the fact that the monetary policy wedge played
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a role in stabilizing business cycle fluctuations. Overall, it appears that the ad-
vanced economies that adopted constant IT in the eatly 1990s have been success-

ful in stabilizing business cycle fluctuations.
2. Robustness Checks

In this section, we conduct robustness checks for the alternative specifications
of the Taylor rule in equation (2). In the baseline case, we assume that p; = 0,
wy, = 0.5, and w, = 1.5. To check whether our main findings are robust to pa-
rameter value changes in the Taylor rule, we alter the parameter value one at a
time as follows: i) pg = 0.2, i) w, =0, and iii) w, = 1.2, and report the results
in Figure 4. For example, pr = 0.2 means that two other parameter values are
the same as in the baseline case: w, = 0.5 and w, = 1.5. In Figure 4, we report
only the results for the monetary policy wedge for reasons of conserving space.4
As the Figure clearly indicates, the measured monetary policy wedge does not
change dramatically when one of the parameter values alters, implying that the
statistical significance of the wedge for four countries remains unaffected by the

alternative specifications of the Taylor rule.

4 The other realized wedges resulting from changing the parameter values in the Taylor rule do not affect
the statistical significance of our main findings at all.
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Figure 4. Robustness Checks: Measured Monetary Policy Wedges in Deviation
from Steady State
(Unit: percentage)
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VI. Conclusion

This paper investigates the effects of IT on business cycles in the quantitative
monetary business cycle framework. We apply the monetary BCA methodology
developed by Sustek (2011) to four advanced countries—Australia, Canada, Swe-
den and the UK.—that started IT in the early 1990s. The main finding is that the
monetary policy wedge which captures economic fluctuations caused by mone-
tary policy has significantly decreased for all four advanced economies since the
implementation of constant IT in the early 1990s. Since we observed that output
volatilities have also declined after implementing IT and the monetary policy
wedge is the only factor which consistently contributes to the stabilization of the
aggregate output volatility for the four countries during the Great Moderation
period, we conclude that these results are at least partial evidence that IT played a
role in stabilizing real economic fluctuations in advanced economies.

After two decades of monetary policy experiments, IT is still on the test bed.
Although it is widely accepted that IT has been successful in stabilizing inflation
for developing countries, there seems to be a lack of consensus on the effective-
ness of IT in stabilizing the real economy especially for developed economies.
This paper sheds new light on this issue, and finds some supporting evidence that
IT has been contributing to the real economy stabilization for advanced econo-

mies during the Great Moderation period.
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