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Abstract

We analyze the dynamic interactions between commodity prices and output growth of the 

seven biggest Latin American exporters: Argentina, Brazil, Colombia, Chile, Mexico, Peru 

and Venezuela. Using a novel defi nition of Markovswitching impulse response functions, 

we fi nd that the response of their respective output growth to commodity price shocks 

is time-dependent, size-dependent and sign-dependent. Overall, the major evidence 

of asymmetries in output growth responses occurs when commodity price shocks lead 

to regime shifts. Accordingly, we consider that the design of optimal counter-cyclical 

stabilization policies in this region should take into account that the reactions of economic 

activity vary considerably across business cycle regimes.

Keywords: commodities, business cycle, non linearities.

JEL classifi cation: F44 y E32.



Resumen

En el trabajo analizamos las interacciones entre el precio de las materias primas y el 

crecimiento del PIB en siete grandes países exportadores de América Latina: Argentina, 

Brasil, Colombia, Chile, México, Perú y Venezuela. Usando una nueva defi nición de funciones 

de impulso-respuesta no lineales en procesos de cadenas de Markov, encontramos que 

las respuestas de las tasas de crecimiento del PIB en cada país a los shocks de precios 

dependen del momento en que se produzcan los shocks, del tamaño de los shocks y del 

signo del shock. La mayor evidencia de asimetrías se observa cuando el shock de precios 

produce un cambio de régimen en la serie. Por ello, concluimos que el diseño de las políticas 

contracíclicas óptimas debería tener en cuenta que las reacciones de la actividad económica 

dependen de manera fundamental de los posibles cambios de ciclo derivados de los shocks.

Palabras clave: precio materias primas, funciones de impulso-respuesta no lineales, 

economías emergentes.

Códigos JEL: F44 y E32.
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Table 1. Indicators used to construct the indexes 

Country GDP Employ. Unemploy. IP Sales 

Argentina 93.II-09.I 03.I-09.I - 86.01-09.05 97.01-09.05 

Brazil 90.II-09.I - 90.01-09.04 92.01-09.05 01.01-09.04 

Chile 90.II-09.I - 86.01-09.04 82.03-09.05 06.01-09.05 

Colombia 91.II-09.I  - 01.01-09.04 81.01-09.04 90.01-09.04 

Mexico 90.II-09.I - 87.01-09.03 71.01-09.03 02.01-09.04 

Peru 80.II-09.I - 01.05-08.12 87.01-09.04 - 

Venezuela 97.II-09.I 94.III-09.I - 98.01-09.04 03.01-09.01 

Notes. The source of the data are World Bank and Datastream. 

Table 2. Loading factors 

Country GDP Employ. Unemploy. IP Sales % variance 

Argentina 
0.55 

(0.08) 
0.34 

(0.38) 
- 

0.32 
(0.01) 

0.04 
(0.03) 

49.18 

Brazil 
0.57 

(0.06) 
- 

-0.02 
(0.01) 

0.31 
(0.03) 

0.10 
(0.03) 

67.12 

Chile 
0.11 

(0.01) 
- 

-0.01 
(0.01) 

0.05 
(0.01) 

0.01 
(0.01) 

79.53 

Colombia 
1.12 

(0.40) 
- 

-0.05 
(0.04) 

0.01 
(0.01) 

0.05 
(0.01) 

95.00 

Mexico 
1.12 

(0.06) 
- 

-0.02 
(0.02) 

0.42 
(0.01) 

0.42 
(0.04) 

92.44 

Peru 
0.81 

(0.05) 
- 

-0.02 
(0.12) 

0.36 
(0.02) 

- 77.42 

Venezuela 
0.05 

(0.03) 
0.02 

(0.03) 
- 

0.04 
(0.01) 

0.04 
(0.01) 

23.29 

Notes: Loading factors capture the correlation between the unobserved common factor 
and the variables Standard errors are in parentheses. Last row refers to the percentage of 
variance of GDP growth explained by the common factor. 
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Table 3. Cointegration tests 

Prices 
Countries 

Economist Moodys Food Nonfood Metal Specific 
Engle and Granger (1987) 

Argentina -1.60 -1.52 -1.69 -1.53 -1.56 -1.49 

Brazil -3.08 -3.59 -2.87 -2.97 -3.22 -2.93 

Chile -1.48 -1.44 -1.46 -1.74 -1.73 -1.67 

Colombia -1.39 -1.43 -1.58 -1.50 -1.39 -0.84 

Mexico -2.44 -2.57 -2.23 -2.85 -2.37 -2.06 

Peru -2.21 -2.20 -2.22 -2.33 -2.20 -2.21 

Venezuela -1.57 -1.56 -1.74 -1.56 -1.57 -1.43 

Stock and Watson (1988) 

Argentina -3.41 -0.32 -4.35 -8.30 -4.98 -1.73 

Brazil -1.95 -0.18 -2.76 -5.93 -2.60 -0.01 

Chile -2.54 0.08 -4.83 -6.70 -4.29 -1.61 

Colombia -2.65 -0.02 -6.07 -6.35 -4.46 -4.48 

Mexico -6.72 -1.85 -8.62 -7.89 -6.19 -6.47 

Peru -2.52 -0.06 -5.41 -5.38 -4.29 -1.94 

Venezuela -1.50 -0.44 -2.98 -3.96 -2.16 -1.92 

Bierens (1997) 

Argentina 0.0008 0.0008 0.0001 0.0005 0.0035 0.030 

Brazil 0.001 0.0001 0.0001 0.0001 0.0001 0.000 

Chile 0.0016 0.0023 0.0011 0.0006 0.0024 0.003 

Colombia 0.0002 0.0004 0.0001 0.0003 0.0007 0.001 

Mexico 0.001 0.0011 0.0005 0.0011 0.0001 0.001 

Peru 0.0001 0.0001 0.0001 0.0001 0.0001 0.001 

Venezuela 0.0001 0.0001 0.0003 0.0002 0.0001 0.000 

Gabriel, Psaradakis and Sola (2002) 

Argentina -2.98 -2.57 -2.31 -2.91 -3.02 -1.54 

Brazil -2.13 -5.03 -2.84 -2.96 -3.17 -3.21 

Chile -1.96 -2.42 -3.70 -2.70 -2.65 -2.87 

Colombia -2.26 -2.63 -2.88 -2.72 -2.74 -2.02 

Mexico -2.29 -2.56 -3.71 -3.69 -3.52 -0.82 

Peru -2.52 -2.51 -4.53 -2.70 -2.46 -2.56 

Venezuela -1.38 -2.73 -1.33 -2.44 -3.27 -3.49 

Notes: Critical values (5%) for Engle-Granger and Gabriel-Psaradakis-Sola tests are -3.42. 
For Stock-Watson and Bieren tests, they are -8.0, and 0.0169. The country-specific 
commodity price indexes (last column) have been obtained from Cunha, Prada and 
Sinnott (2010). 



BANCO DE ESPAÑA 34 DOCUMENTO DE TRABAJO N.º 1304

c0 c1
2
wσ p00 p11 Pseudo R2 

Argentina 

Specific 

1.30 (0.09) 

9.05 (0.64) 

-2.17 (0.04) 

-1.83 (0.06) 

1.43 (0.04) 

29.25 (0.01) 

0.97 (1.29) 

0.85 (0.32) 

0.83 (0.49) 

0.95 (0.58) 

0.58 

0.53 

Brazil 

Specific 

1.44 (0.11) 

11.35 (0.96) 

-1.08 (0.09) 

-1.09 (0.14) 

1.37 (0.05) 

27.86 (0.01) 

0.92 (0.57) 

0.79 (0.28) 

0.82 (0.39) 

0.95 (6.04) 

0.59 

0.53 

Chile 

Specific 

0.44 (0.11) 

23.16 (1.58) 

-0.26 (0.19) 

-1.51 (0.13) 

0.46 (0.03) 

88.24 (0.01) 

0.97 (2.60) 

0.74 (0.25) 

0.82 (0.84) 

0.96 (0.64) 

0.74 

0.51 

Colombia 

Specific 

1.19 (0.06) 

20.00 (1.91) 

-0.21 (0.05) 

-1.76 (0.12) 

0.47 (0.03) 

81.15 (0.01) 

0.94 (0.81) 

0.81 (0.33) 

0.84 (0.40) 

0.96 (0.84) 

0.54 

0.52 

Mexico 

Specific 

1.15 (0.11) 

14.09 (1.35) 

-4.75 (0.01) 

-2.10 (0.08) 

3.31 (0.01) 

86.86 (0.01) 

0.98 (2.07) 

0.84 (0.35) 

0.85 (0.62) 

0.95 (0.65) 

0.55 

0.42 

Peru 

Specific 

1.27 (0.11) 

15.74 (1.54) 

-0.21 (0.05) 

-0.90 (0.23) 

0.47 (0.03) 

47.20 (0.01) 

0.94 (0.81) 

0.78 (0.29) 

0.84 (0.40) 

0.95 (0.91) 

0.54 

0.40 

Venezuela 

Specific 

0.70 (0.14) 

56.65 (8.86) 

-12.18 (0.05) 

0.98 (0.39) 

3.37 (0.01) 

208.73 (0.01)

0.99 (6.63) 

0.71 (0.52) 

0.85 (1.26) 

0.90 (3.72) 

0.63 

0.32 

Economist 6.39 (0.43) -2.27 (0.03) 21.44 (0.01) 0.93 (0.61) 0.95 (0.72) 0.56 

Moodys 5.71 (0.49) -1.86 (0.08) 16.60 (0.01) 0.91 (0.44) 0.92 (0.57) 0.53 

Food 8.11 (0.55) -2.79 (0.03) 27.22 (0.01) 0.91 (0.47) 0.94 (0.57) 0.60 

Nonfood 6.91 (0.67) -2.29 (0.06) 40.73 (0.01) 0.93 (0.68) 0.95 (0.82) 0.41 

Metal 12.01 (1.36) -2.83 (0.04) 59.30 (0.01) 0.87 (0.42) 0.95 (0.86) 0.52 

Notes: The figure reports the parameter estimates from the model wtst t
cw ε+= , where 

),0(~ 2
wwt iidN σε , and ( ) ijtt pisjsp === −1 . Entries labelled as specific refer to the 

country-specific index of prices obtained from Cunha, Prada and Sinnott (2010).  

                                             Table 4. Markov-switching parameter estimates 
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Table 5. Markov-switching tests 

Hansen (1992) Carrasco et al. (2004) 
Time series 

p=0 p=1 p=1 
Argentina 
Specific 

0.000 
0.000 

0.024 
0.000 

0.060 
0.000 

Brazil 
Specific 

0.000 
0.000 

0.000 
0.000 

0.000 
0.000 

Chile 
Specific 

0.000 
0.000 

0.000 
0.000 

0.000 
0.000 

Colombia 
Specific 

0.000 
0.000 

0.000 
0.000 

0.000 
0.000 

Mexico 
Specific 

0.000 
0.000 

0.016 
0.000 

0.040 
0.000 

Peru 
Specific 

0.000 
0.000 

0.018 
0.000 

0.170 
0.000 

Venezuela 
Specific  

0.000 
0.000 

0.000 
0.000 

0.010 
0.000 

Economist 0.000 0.000 0.590 

Moodys 0.000 0.000 0.000 

Food 0.000 0.000 0.000 

Nonfood 0.000 0.000 0.822 

Metal 0.000 0.000 0.000 

Notes: Entries are p-values of the null of linearity against Markov-switching. Entries 
labelled as specific refer to the country-specific index of prices obtained from Cunha, 
Prada and Sinnott (2010).  

Table 6. Test of nonlinear responses 

Prices 
Countries 

Economist  Moodys Food Nonfood Metal   Specific 

Argentina 0.072 0.005 0.103 0.065 0.279 0.264 

Brazil 0.082 0.015 0.001 0.017 0.001 0.217 

Chile 0.001 0.001 0.028 0.095 0.009 0.036 

Colombia 0.021 0.069 0.349 0.104 0.528 0.000 

Mexico 0.010 0.001 0.185 0.001 0.001 0.057 

Peru 0.018 0.071 0.061 0.160 0.191 0.028 

Venezuela 0.057 0.014 0.001 0.069 0.034 0.001 

Notes: Following Hamilton (2001), entries are p-values of the null that the reaction of 
outputs to prices is linear. The alternative assumes that this relation is nonlinear with a 
flexible functional form. The country-specific commodity price indexes (last column) 
have been obtained from Cunha, Prada and Sinnott (2010). 
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Figure 1. Recent economic developments in LAC

Notes. The figure plots quarterly GDP growth rates. Shaded area refers to the 2008 NBER recession (the 
through has not been dated yet).
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Figure 2: Quarterly GDP growth rates: Data and interpolation.
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Notes. The charts plot (straight lines) quarterly growth rates of GDP which have been interpolated by using monthly indicators with 
dynamic factor models and their 68% confident bands (dotted lines). Plot marks refer to actual quarterly growth rates.
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Figure 3. Quarterly growth rates of country-specific commodity price indexes.
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Notes. The country-specific price indexes have been obtained from Cunha, Prada and Sinnott (2010).
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Figure 4. Quarterly growth rates of composite commodity price indexes.
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Notes. The composite price indexes have been obtained from Moodys, and The Economists (including its 
disaggregation in Food, Non-food and Metals).
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Figure 5. Evolution of linear responses and output growth in Argentina

Notes. The left-hand-side chart plots the 24-month (X axis) linear responses of Argentinean GDP growth to one standard 
deviation shock in its country-specific commodity price shock . They are calculated from 2006.04 to 2009.03 (Y axis) using a 
rolling window of four years. The right-hand-side graph plots the quarterly growth rate of GDP at monthly frequency.
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Figure 6. IRF Argentina
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es. Reactions to positive (negative) d-standard-deviation shocks in commodity prices are on the left (right) hand graphs. The first 
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Figure 7. IRF Brazil 
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Notes. See notes of Figure 6.
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Figure 8.  IRF Chile 
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Figure 9. IRF Colombia 
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Figure 10. IRF Mexico
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Figure 11. IRF Peru
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Figure 12. IRF Venezuela
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