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ABSTRACT

Terms of trade shocks have been considered one of the main driving forces causing
business cycle fluctuations in small open economies. Despite their importance in business
cycles of small open economies, it is hard to find a serious study in existing literature
investigating their implications on monetary policy under a small open economy. Considering
it, this paper studies what form of monetary policy rule is the most adequate for a small
open economy where terms of trade shocks are dominant factors in generating its business
cycle fluctuations. For this purpose, various implementable monetary policy rules frequently
analyzed in existing literature are compared in terms of social welfare levels which they can
provide for the economy respectively. Main results of this paper can be summarized as
follows. First, for a small open economy where terms of trade shocks are main driving
forces of its business cycle fluctuations, the nontradable goods price inflation targeting can
provide higher level of social welfare than other traditional monetary policy rules such as
the CPI inflation targeting or the fixed exchange rate regime. Second, the social welfare
improvement of the non-tradable goods price inflation targeting is more apparent when
export goods price shocks are more important than import goods price shocks.
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{Table 1> Benchmark Parameters

Preference intertemporal elasticity of consumption=2 y=2
elasticity of labor supply=1 Y, =1
Technology labor share=2/3 a=2/3
depreciation rate=0.021 §=0.021

elasticity of substitution between domestic and imported
Aggregator . . p =033
intermediate goods for tradable goods=1.5

elasticity of substitution among intermediate goods for

nontradable goods=10 6=09

elasticity of substitution between final goods N and 7=0.44 x =-1.27

elasticity of substitution among differentiated final goods T=6 €r=0.83

elasticity of substitution among differentiated final goods N=10 ey=09

Others frequency of price change: prob. of not reoptimizing price=0.66 ¢ =0.66
time discount factor=1% 3=0.99

sensitivity of policy interest rate to inflation P, =15

Note: 1) a and b are calibrated such that the ratios of tradable goods T and imports to GDP are 60% and 30%
respectively at the steady state.
2) 1k is calibrated such that the ratio of the standard deviation of investment to that of GDP is around 3.
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{Table 2> Simulation Result with Benchmark Parameters

CPIT DIT I DIT I FIX
Social Welfare Level
Conditional -826.95 -826.39 -826.13 -826.24
Unconditional -826.92 -826.28 -825.87 -826.19
(0.49) (0.80) (0.78) 0.57)
Standard Deviation

Consumption 0.96 1.63 1.53 0.76

Labor 2.05 3.09 2.69 0.75
Crotombaen | o | ew | am | on
Real Marginal Cost 1.96 1.77 1.80 2.06
Trade Balance 1.25 2.44 1.81 0.40

Real Exchange Rate 0.96 1.12 1.13 0.79
CPI Inflation 0.46 0.64 0.53 0.26
Domestic Goods Price Inf. 0.80 0.91 0.80 0.58
Nontradable Goods Price Inf. 0.68 1.04 0.78 0.23

Correlation Coefficient with GDP

Consumption 0.99 0.99 0.98 1.00

Labor -0.55 -0.82 -0.74 0.37
Investment 0.98 0.98 0.98 1.00

Trade Balance 0.48 0.53 0.65 0.54

Note: 1) The statistics on the table are computed as average of 100 simulations of 100 quarters.
2) The numbers in parentheses in the row of unconditional social welfare level are standard errors of
the variable.
3) All variables except for ‘conditional social welfare’ and ‘unconditional social welfare’ are defined as
% deviations from their steady state level and the trade balance is defined as a ratio to GDP.
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{Table 3> Simulation Results with Export/Import Price Shocks Only

A. Export Price Shocks Only

CPIT DIT I DIT 1I FIX
Social Welfare Level

Conditional -826.99 -826.31 -826.06 -826.17
Unconditional -826.90 -826.04 -825.77 -826.24

(0.47) (0.83) (0.73) (0.42)

Standard Deviation

Consumption 0.74 1.51 1.53 0.63

Labor 2.01 2.85 2.74 0.69

Com gt || ow | e | s
Real Marginal Cost 1.90 1.64 1.78 2.00
Trade Balance 1.19 2.38 1.85 0.36

Real Exchange Rate 0.79 0.97 1.04 0.63
CPI Inflation 0.44 0.61 0.53 0.20
Domestic Goods Price Inf. 0.75 0.87 0.81 0.58
Nontradable Goods Price Inf. 0.64 1.01 0.80 0.23

Correlation Coefficient with GDP

Consumption 0.98 0.99 0.98 1.00

Labor -0.53 -0.81 -0.75 0.74
Investment 0.97 0.98 0.98 0.99

Trade Balance 0.59 0.56 0.67 0.65

Note: 1) The statistics on the table are computed as average of 100 simulations of 100 quarters.
2) The numbers in parentheses in the row of unconditional social welfare level are standard errors of
the variable.
3) All variables except for ‘conditional social welfare’ and ‘unconditional social welfare’ are defined as
% deviations from their steady state level and the trade balance is defined as a ratio to GDP.
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{Table 3> Continued

B. Import Price Shocks Only

‘ CPIT DIT I DIT 1I FIX
Social Welfare Level
Conditional -825.90 -826.01 -826.01 -826.01
Unconditional -825.93 -826.00 -826.01 -826.08
(0.33) (0.09) (0.09) (0.34)
Standard Deviation
Consumption 0.63 0.21 0.26 0.42
Labor 0.52 0.13 0.09 0.29
((égrr;ufrf;t?jfllea‘g R o 0,98 021 035 0,95
Real Marginal Cost 0.56 0.47 0.48 0.45
Trade Balance 0.46 0.42 0.29 0.19
Real Exchange Rate 0.56 0.47 0.48 0.45
CPI Inflation 0.17 0.13 0.13 0.17
Domestic Goods Price Inf. 0.32 0.12 0.12 0.07
Nontradable Goods Price Inf. 0.28 0.12 0.08 0.00
Correlation Coefficient with GDP
Consumption 1.00 1.00 1.00 1.00
Labor -0.99 0.20 -0.35 -0.95
Investment 1.00 1.00 1.00 1.00
Trade Balance 0.28 0.10 0.02 0.21

Note: 1) The statistics on the table are computed as average of 100 simulations of 100 quarters.

2) The numbers in parentheses in the row of unconditional social welfare level are standard errors of

the variable.

3) All variables except for ‘conditional social welfare’ and ‘unconditional social welfare’ are defined as

% deviations from their steady state level and the trade balance is defined as a ratio to GDP.
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[Figure 2] Impulse Response Functions of Real Marginal Cost to an
1% Export Price Shock
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[Figure 3] Differences of Impulse Response Functions of Real
Marginal Cost to an 1% Export Price Shock
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[Figure 4] Impulse Response Functions of Real Marginal Cost
to an 1% Import Price Shock
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{Table 4> Sensitivity Analysis: Persistence of Shock

A. AR(1) Coefficient of Price Shocks = 0.5

cit | bpir1 | b FIX
Social Welfare Level
Conditional -826.28 -825.83 -826.02 -826.05
Unconditional -826.27 -825.75 -825.97 -826.08
(0.16) (0.26) (0.24) (0.28)
Standard Deviation

Consumption 0.41 0.74 0.64 0.49

Labor 1.41 1.86 1.64 0.87
Comouobone | x| an | aw | o
Real Marginal Cost 1.76 1.63 1.74 1.80
Trade Balance 1.01 2.17 1.31 0.65

Real Exchange Rate 0.40 0.47 0.48 0.37
CPI Inflation 0.28 0.43 0.31 0.18
Domestic Goods Price Inf. 0.69 0.65 0.63 0.55
Nontradable Goods Price Inf. 0.43 0.75 0.43 0.12

Correlation Coefficient with GDP

Consumption 0.99 0.99 0.99 1.00

Labor -0.22 -0.68 -0.47 0.45
Investment 0.99 0.99 0.99 1.00

Trade Balance 0.43 0.50 0.61 0.53

Note: 1) The statistics on the table are computed as average of 100 simulations of 100 quarters.
2) The numbers in parentheses in the row of unconditional social welfare level are standard errors of
the variable.
3) All variables except for ‘conditional social welfare’ and ‘unconditional social welfare’ are defined as
% deviations from their steady state level and the trade balance is defined as a ratio to GDP.
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{Table 4> Continued

B. AR(1) Coefficient of Price Shocks = 0.95

‘ CPIT DIT 1 DIT I FIX
Social Welfare Level
Conditional -829.69 -831.08 -829.92 -826.81
Unconditional -829.55 -830.38 -829.23 -826.58
(4.27) (6.21) (6.49) (3.01)
Standard Deviation

Consumption 2.18 2.99 3.05 1.58

Labor 3.25 4.64 4.55 0.74
(Szrr;ufs;tﬁzlea‘;t db:t‘:; e:)’“ 0.79 091 0.92 032
Real Marginal Cost 2.50 2.18 2.17 2.81
Trade Balance 1.34 2.12 2.12 0.18

Real Exchange Rate 2.95 3.24 321 2.53
CPI Inflation 0.64 0.79 0.70 0.44
Domestic Goods Price Inf. 0.94 1.05 0.96 0.75
Nontradable Goods Price Inf. 0.98 1.27 1.08 0.50

Correlation Coefficient with GDP

Consumption 0.93 0.93 0.93 1.00

Labor -0.56 -0.73 -0.74 -0.25
Investment 0.88 0.89 0.91 0.99

Trade Balance 0.56 0.66 0.62 0.07

Note: 1) The statistics on the table are computed as average of 100 simulations of 100 quarters.
2) The numbers in parentheses in the row of unconditional social welfare level are standard errors of
the variable.
3) All variables except for ‘conditional social welfare’ and ‘unconditional social welfare’ are defined as
% deviations from their steady state level and the trade balance is defined as a ratio to GDP.
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{Table 5> Sensitivity Analysis: Volatility of Shock

A. Variance of Price Shocks = 0.0002

ciT | DIl | DITn FIX
Social Welfare Level
Conditional -826.61 -826.24 -826.07 -826.14
Unconditional -826.60 -826.18 -825.89 -826.09
(0.40) (0.65) (0.64) (0.46)
Standard Deviation

Consumption 0.78 1.33 1.24 0.62

Labor 1.68 2.52 2.19 0.61
Comoutiimbon | o | aw || o
Real Marginal Cost 1.60 1.44 1.47 1.68
Trade Balance 1.02 1.99 1.47 0.33

Real Exchange Rate 0.78 0.92 0.92 0.64
CPI Inflation 0.38 0.53 0.43 0.22
Domestic Goods Price Inf. 0.65 0.74 0.65 0.47
Nontradable Goods Price Inf. 0.55 0.84 0.63 0.19

Correlation Coefficient with GDP

Consumption 0.99 0.99 0.98 1.00

Labor -0.55 -0.82 -0.74 0.37
Investment 0.98 0.98 0.98 1.00

Trade Balance 0.48 0.53 0.66 0.54

Note: 1) The statistics on the table are computed as average of 100 simulations of 100 quarters.
2) The numbers in parentheses in the row of unconditional social welfare level are standard errors of

the variable.

3) All variables except for ‘conditional social welfare’ and ‘unconditional social welfare’ are defined as
% deviations from their steady state level and the trade balance is defined as a ratio to GDP.
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{Table 5> Continued

B. Variance of Price Shocks = 0.0004
CPIT DIT I DIT II FIX

Social Welfare Level

Conditional -827.29 -826.54 -826.20 -826.34
. -827.23 -826.27 -825.81 -826.37
Unconditional
(0.65) (0.86) (0.98) (0.63)
Standard Deviation
Consumption 1.13 1.82 1.83 0.90
Labor 242 3.41 3.24 0.88

(Corr. coefficient between

consumption and labor) 067 088 085 030
Real Marginal Cost 2.28 2.00 2.11 242
Trade Balance 1.46 2.84 2.10 0.47

Real Exchange Rate 1.13 1.27 1.33 0.92
CPI Inflation 0.54 0.75 0.62 0.31
Domestic Goods Price Inf. 0.93 1.06 0.93 0.67
Nontradable Goods Price Inf. 0.80 1.21 0.91 0.28

Correlation Coefficient with GDP

Consumption 0.99 0.99 0.99 1.00
Labor -0.55 -0.81 -0.76 0.34
Investment 0.98 0.98 0.98 1.00
Trade Balance 0.48 0.56 0.63 0.52

Note: 1) The statistics on the table are computed as average of 100 simulations of 100 quarters.
2) The numbers in parentheses in the row of unconditional social welfare level are standard errors of
the variable.
3) All variables except for ‘conditional social welfare’ and ‘unconditional social welfare’ are defined as
% deviations from their steady state level and the trade balance is defined as a ratio to GDP.
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{Table 6> Sensitivity Analysis: Degree of Openness

A. Tradable Goods/GDP = 0.5

CPIT DIT 1 DIT II FIX

Social Welfare Level

Conditional -688.61 -688.04 -688.02 -688.16
Unconditional -688.59 -688.01 -687.91 -688.13
(0.39) (0.58) (0.55) (0.47)
Standard Deviation

Consumption 1.00 1.52 1.39 0.78
Labor 2.13 2.95 2.61 0.74

Real Marginal Cost 2.01 1.90 1.90 2.11
Trade Balance 1.10 1.88 1.46 0.36

Real Exchange Rate 0.94 1.05 1.03 0.76
CPI Inflation 0.42 0.53 0.47 0.25
Domestic Goods Price Inf. 0.66 0.73 0.66 0.41
Nontradable Goods Price Inf. 0.58 0.76 0.64 0.23

Correlation Coefficient with GDP

Consumption 0.99 0.99 0.98 1.00
Labor -0.56 -0.77 -0.70 0.38
Investment 0.98 0.98 0.98 1.00
Trade Balance 0.49 0.53 0.61 0.53

Note: 1) The statistics on the table are computed as average of 100 simulations of 100 quarters.
2) The numbers in parentheses in the row of unconditional social welfare level are standard errors of
the variable.
3) All variables except for ‘conditional social welfare’ and ‘unconditional social welfare’ are defined as
% deviations from their steady state level and the trade balance is defined as a ratio to GDP.
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{Table 6> Continued

B. Tradable Goods/GDP = 0.7

CPIT DIT 1 DIT I FIX

Social Welfare Level

Conditional -853.55 -853.62 -852.92 -852.55
. -853.51 -853.29 -852.28 -852.57

Unconditional
(0.60) (0.88) (1.11) (0.56)

Standard Deviation

Consumption 0.89 1.59 1.84 0.77

Labor 1.96 2.98 3.03 0.75
Comontioiae | o | e | ow | o
Real Marginal Cost 1.93 1.58 1.72 2.05
Trade Balance 1.26 2.68 2.09 0.42

Real Exchange Rate 0.98 1.18 1.34 0.82
CPI Inflation 0.52 0.77 0.66 0.28
Domestic Goods Price Inf. 0.97 1.11 1.04 0.80
Nontradable Goods Price Inf. 0.81 1.41 1.06 0.24

Correlation Coefficient with GDP

Consumption 0.99 0.99 0.98 1.00
Labor -0.51 -0.84 -0.81 0.32
Investment 0.98 0.98 0.98 1.00
Trade Balance 0.46 0.55 0.69 0.52

Note: 1) The statistics on the table are computed as average of 100 simulations of 100 quarters.
2) The numbers in parentheses in the row of unconditional social welfare level are standard errors of
the variable.
3) All variables except for ‘conditional social welfare’ and ‘unconditional social welfare’ are defined as
% deviations from their steady state level and the trade balance is defined as a ratio to GDP.



472 MM BT 37 Sarmn | 41

upReto 2 Hlw oz E71 ¢1Zd o)
A BEe] 2 ASFA 339 E3

V.3 =2 = AZAMES st EM Bl
z3hd 7H4 240l me vEES &
7= HA T2 7I0ekE Ao B
A w24 3 A4 A7 A5

4 WEo] 47] W] sos 28t Ty 2 Avele ® A Fad
T AR NBAE ddes g #4F AV EAslRE, AR A
FgA] e AR Fels Al SaA ddste] Hoh 74
At B A7 Fa B4 doe A A ARPEE =387 SEiA
TRt 2ol 2ok 5 gltk E F5 978 B ols HaE Ee

A, =24 B TR A W T WS Aol
371 737 LO% oplehs 72 FA8 A, S A }9} %ol = A=

A
2t 9% EﬂOVd e 2HA Bh & ol 4 Qe %&fz %zam SES
AT BRI nAEAE A
dmelel AsiEge) SR B § P eldls) Lt 7HHJ7§;<1M A7) W
29 A% AN Ao Yt £

=A, BlagA E7F IZgeld B2l Qls] offeh wEbA iﬁu THE7EA
ol YA A AREDE A4 olde] B89 Basle] B} 483
49 Wedyt A& wel 2@ex AAH e EEs] flsiMe, 2
£ oz selged, 71 $4e) M Aol 1eid mdad SAwe o)
Ho| ADSE, W VA FAY A&A g FAFEAL WE) BE FAZ
& Ses el 27k A&l $4 % =l A S5 FAol 1
ERlEo] Zhe ARSI JRAe] axph sl 242 2271 sle Aotk
= Aoz vEAt =4, S A A7 wpe} o] 7} T3}

A, vlmelA) Bk AEdOIM Bl Aol e AT gelg no
go] Fh A Sads A A"l 2487 flsiAd= Ramsey
7+ 5

=
HER TR S AAgHAR8l A AE EFFste] BAS JAPAE dert
Aoz &2 A He w24 7 oy, & dFelA e olE RHgsEHA
A My Bl e AoE Eeytt EIdde S £ 5 Atk B 54

)



42| wEmuRE /201, |

AN HAFE g2 Ramsey
Aol gk 2 FofA A Hed, E
TollA AHRSIH Z47o] F5g A o]

re2 Hd

Zre ARSIEA e
F53 A3 v

A w48 5 e

=



472 A sloIxe) BT AL sapgn | 43

¥

Md
re

ojght, TATE NLAA A nAxd A B3, ZAATFAI 2= 2009-16, FH=
ZEAT9, 2009.

A&, "ATE NLAAsNA Y HAFEAA gk A, T AA AT, A2d A2
5, 2008, pp.151~179.

Burstein, A., M. Eichenbaum, and S. Rebelo, “Large Devaluations and the Real Exchange Rate,”
Journal of Political Economy, Vol. 113, No. 4, 2005, pp.742~784.

Burstein, A., M. Eichenbaum, and S. Rebelo, “Modeling Exchange Rate Passthrough after Large
Devaluations,” Journal of Monetary Economics, Vol. 54, 2007, pp.364~368.

Calvo, G. A., “Staggered Prices in a Utility-maximizing Framework,” Journal of Monetary
Economics, Vol. 12, 1983, pp.383~398.

Chari, V. V., P. J. Kehoe, and E. R. Mcgrattan, “Can Sticky Price Models Generate Volatile and
Persistent Real Exchange Rates?” Review of Economic Studies, Vol. 69, 2002, pp.533~563.

Correia, I., J. C. Neves, and S. Rebelo, “Business Cycles in a Small Open Economy,” European
Economic Review, Vol. 39, 1995, pp.1089~1113.

De Paoli, B., “Monetary Policy and Welfare in a Small Open Economy,” Journal of International
Economics, Vol. 77, 2009, pp.11~22.

Faia, E. and T. Monacelli, “Optimal Monetary Policy in a Small Open Economy with Home Bias,”
Journal of Money, Credit and Banking, Vol. 40, No. 4, 2008.

Gali, J., Monetary Policy, Inflation, and the Business Cycle: An Introduction to the New Keynesian
Framework, Princeton University Press, 2008.

Gali, J. and T. Monacelli, “Monetary Policy and Exchange Volatility in a Small Open Economy,”
Review of Economic Studies, Vol. 72, 2005, pp.707~734.

Goldberg, L. S. and J. M. Campa, “Distributional Margins, Imported Inputs, and the Sensitivity of
the CPI to Exchange Rates,” NBER Working Paper #12121, 2006.

Kim, J. and S. H. Kim, “Spurious Welfare Reversals in International Business Cycle Models,”
Journal of International Economics, Vol. 60, 2003, pp.471~500.

Kose, M. A., “Explaining Business Cycles in Small Open Economies ‘How Much Do World Prices
Matter?’” Journal of International Economics, Vol. 56, 2002, pp.299~327.

Lee, H., “Dynamics of Relative Price of Nontradable Goods and Heterogeneity in Price Stickiness,”
Working Paper, KDI, 2009.

Letendre, Marc-Andre, “Linear Approximation Methods and International Real Business Cycles with



44 | sEmHE /2011, |

Incomplete Asset Markets,” Econometric Society World Congress 2000 Contributed Papers
#1539, 2000.

Lubik, T. A. and W. L. Teo, “Do World Shocks Drive Domestic Business Cycles? Some Evidence
from Structural Estimation,” Working Paper, Johns Hopkins University, 2005.

Mendoza, E. G., “The Terms of Trade, the Real Exchange Rate, and Economic Fluctuations,”
International Economic Review, Vol. 36, 1995, pp.101~137.

Mendoza, E. G. and M. Uribe, “Devaluation Risk and the Business-cycle Implications of Exchange
Rate Management,” Carnegie-Rochester Conference Series on Public Policy, Vol. 53, 2000,
pp.239~296.

Neumeyer, A. and F. Perri, “Business Cycles in Emerging Economies: the Role of Interest Rates,”
Journal of Monetary Economics, Vol. 52, No. 2, 2004, pp.345~380.

Rotemberg, J. and M. Woodford, “Interest Rate Rules in an Estimated Sticky Price Model,” in J. B.
Taylor (ed.), Monetary Policy Rules, University of Chicago Press, 1999.

Schmitt-Grohé, S. and M. Uribe, “Closing Small Open Economy Models,” NBER Working Paper
#9270, 2002.

Schmitt-Grohé, S. and M. Uribe, “Solving Dynamic General Equilibrium Models Using a
Second-order Approximation to the Policy Function,” Journal of Economic Dynamics and
Control, Vol. 28, 2004, pp.755~775.

Schmitt-Grohé, S. and M. Uribe, “Optimal Simple and Implementable Monetary and Fiscal Rules,”
Journal of Monetary Economics, Vol. 54, 2007, pp.1702~1725.

Stockman, A. C. and L. L. Tesar, “Tastes and Technology in a Two-country Model of the Business
Cycle: Explaining International Comovements,” American Economic Review, Vol. 85, No. 1,
1995, pp.168~185.

Woodford, M., Interest and Prices: Foundations of a Theory of Monetary Policy, Princeton
University Press, 2003.



