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where ULC are total economy unit labour cost, WEDGE is the ratio of the private consumption deflator to 
the GDP deflator and UNEMPGAP is the unemployment gap, which is defined as the difference between 
the actual unemployment rate and the NAIRU. The estimation uses the lag lengths m=1, n=3 and q=2. The 
WEDGE term is inserted to capture commodity price and terms-of-trade shocks as the consumption 
deflator is expected to increase by a greater amount than the GDP deflator in response to an increase in 
commodity and import prices. An increasing wedge drives the real consumption wage below the real 
production wage. In case of real wage resistance the initial fall in the real consumption wage will provoke 
a compensating increase in nominal wage claims, which raises wage costs in the economy. The magnitude 
of real wage resistance is captured by the long-run elasticity γ.  

31. The results from the rolling estimation of equation (3) in Figure 4 suggest that real wage 
resistance as captured by the parameter γ has declined after the oil price shocks of the 1970s, with some 
renewed increase in the United States and Canada following the strong dollar depreciation in the second 
part of the 1980s. Robustness checks that use the growth of compensations per employee instead of unit 
labour cost growth as the dependent variable (Figure 5) confirm the absence of real wage resistance to 
terms-of-trade shocks in recent years.19 

32. The lack of real wage resistance to terms-of-trade shocks since the mid-1990s may be associated 
with labour market reform and the improved credibility of monetary policy, but it may also reflect the 
absence of large and persistent adverse shocks until more recent years. The increase in commodity prices 
in the first half of 2008 were of a magnitude not experienced since the two major previous oil price spikes.  

4. Vector-autoregression estimates 

33. Although the absence of significant second-round effects via wage costs supports the single-
equation Phillips curve estimates, allowing for feedback among the regressors in the empirical framework 
is a worthwhile robustness check. In this sense VAR estimates are presented here as a complementary 
approach to analyse the feedback between drivers of inflation. The VAR approach requires only weak 
exogeneity of the regressors and allows the determinants of inflation to depend themselves on lagged 
values of domestic inflation.20 The approach imposes little theoretical restrictions and primarily aims at 
fitting the data. Its structure captures the direct (first-round) and indirect (second-round) effects of the 
shocks and provides impulse responses for the aggregate impact. 

                                                      
19. Using a more complete wage equation along the lines of Blanchard and Katz (1999) and De Serres et al. 

(2002), for which results are not reproduced here, also corroborates the lack of real wage resistance to 
losses in purchasing power. 

20. Besides the possible feedback of inflation on unit labour costs, inflation may also affect commodity and 
non-commodity import prices as the latter are measured in domestic currency terms and are thus affected 
by exchange rate dynamics. Cyclical conditions in large open economies may furthermore affect world 
commodity prices.   
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Figure 4. The evolution of real labour cost resistance over time in G7 economies 

Long-run elasticity of labour cost growth to increases in relative import prices 
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Note: Long-run coefficient for the wedge between the private consumption and the GDP deflator. The error bands show the 95% 
confidence intervals. Years on the horizontal axis correspond to the start of the 10-year estimation window. 
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Figure 5. The evolution of real wage resistance over time in G7 economies 

Long-run elasticity of nominal wage growth to increases in relative import prices 

 

Note: Long-run coefficient for the wedge between the private consumption and the GDP deflator. The error bands show the 95% 
confidence intervals. Years on the horizontal axis correspond to the start of the 10-year estimation window. 

- 10

-5 

0 

5 

10

70 75 80 85 90 95

Canada

- 15

- 10

- 5

0 

5 

10

70 75 80 85 90 95

France

- 10

-5 

0 

5 

10

70 75 80 85 90 95

Germany

- 10

-5 

0 

5 

10

70 75 80 85 90 95

Italy 

-10

- 5 

0 

5 

10

70 75 80 85 90 95 

Japan

-10

-5

0

5

10

70 75 80 85 90 95

United Kingdom

- 10

-5 

0 

5 

10

70 75 80 85 90 95

United States

-10

-5 

0 

5 

10

70 75 80 85 90 95

Euro area 



 ECO/WKP(2009)30 

 23

 
34. VAR models for the G7 countries and the aggregate euro area have been estimated including the 
same variables21 as in the consumer price Phillips curve (1): 
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The VARs are estimated on quarterly data over the period 1990q1-2007q4 (with a dummy 1991q1 for 
Germany). Based on the AIC criterion the lag length n is one for Japan, France and Italy, two for the euro 
area, Germany and Canada, three for the United States and six for the United Kingdom. 

Short-term inflation responses vary across shocks, while being similar across G7 countries 

35. On this basis, inflation responses to a unit shock are found to be lowest for oil price shocks, 
larger for non-energy commodity prices and strongest for non-commodity import prices (Figures 6-8).22 
The differences across shocks correspond to the higher share of non-commodity imports and the relatively 
moderate share of energy commodities in total domestic demand.23 The point estimates suggest initial 
inflation responses to commodity and non-commodity import price shocks in the United States and the 
United Kingdom to be moderately stronger than in the euro area and very limited in Japan, while the short-
term dynamics from the Phillips curve estimates in Table 5 suggested a similar pattern for the United 
States, the euro area and France, and a stronger response in Italy.24 The negative response for Germany is 
counterintuitive, but it coincides with the short-run dynamics in Table 5 and which may result from not 
controlling for monetary policy and output dynamics in post-unification years. The error bands for the 
impulse responses are sufficiently wide to not reject the hypotheses of zero responses most of the time. 

                                                      
21. More complex specifications, such as VAR models including output and the interest rate, could have been 

used instead to illustrate monetary policy and output responses. But given the focus on prices and inflation 
the more parsimonious five-variable structure has been preferred. The results from equation (4) are 
insensitive to the ordering of the variables in the VAR. 

22. Impulse responses have also been analysed for shocks to unit labour costs to test the plausibility of the 
estimated models. The impulse responses for shocks to unit labour costs are found very plausible, but they 
are not reproduced here given the focus of the analysis on commodity and import price shocks.   

23. The lower share of commodities in demand has to be contrasted with the fact that commodity price shocks 
tend to be larger than the changes in non-commodity import prices. To account for this difference shocks 
may be expressed in standard errors rather than as unit shocks. The latter facilitates comparison of the 
responses across scenarios and across countries, however.  

24. The results are in line with the impulse responses to oil price shocks in Blanchard and Galí (2007). The 
latter find a stronger inflation response to oil price shocks in the United States compared to European 
countries and Japan and a moderation of the inflationary impact in a post-1984 compared to a pre-1984 
sample. As Blanchard and Galí (2007) consider a 10% shock to oil prices and annualise quarterly inflation, 
the numerical size of their inflation responses is correspondingly larger than the size of the impulse 
responses in Figure 6.  
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Figure 6. Inflation response to oil price shocks 

Consumer price inflation after a one percent oil price shock, in per cent 

 
Note: Impulse responses are for percentage changes in the private consumption deflator. The estimation period is 1990q1-2007q4. 

All data are from the OECD Economic Outlook database. Dotted red lines give the 95% confidence interval. The displayed 
impulse responses are for non-annualised quarter-on-quarter inflation.  
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Figure 7. Inflation response to non-energy commodity price shocks 

Consumer price inflation after a one percent non-oil commodity price shock, in per cent 

 
Note: Impulse responses are for percentage changes in the private consumption deflator. The estimation period is 1990q1-2007q4. 

All data are from the OECD Economic Outlook database. Dotted red lines give the 95% confidence interval. The displayed 
impulse responses are for non-annualised quarter-on-quarter inflation. 
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Figure 8. Inflation response to non-commodity import price shocks 

Consumer price inflation after a one percent non-commodity import price shock, in per cent 

 

Note: Impulse responses are for percentage changes in the private consumption deflator. The estimation period is 1990q1-2007q4. 
All data are from the OECD Economic Outlook database. Dotted red lines give the 95% confidence interval. The displayed 
impulse responses are for non-annualised quarter-on-quarter inflation. 
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5. The role of policy objectives 

36. The previous discussion points to a number of differences in the short-run and long-run impact of 
commodity and import prices on inflation in G7 economies. The calculation of the mechanical direct 
impact illustrates that the US economy has been exposed to larger price shocks than the euro area due to 
the dollar depreciation and the somewhat larger share of commodities in US aggregate demand.  By 
contrast, price Phillips curves point to similar short-run but somewhat lower long-run impact of oil on 
consumer prices for comparable shocks in the United States. Consequently, the differences in the inflation 
dynamics alone do not seem to justify major differences in policy stance between the two regions. The 
different sizes of shock may justify a stronger monetary policy reaction in the United States, but as the 
supply effect of a commodity price shock generates a trade-off between stabilising inflation and stabilising 
the output gap, the direction and strength of the interest rate reaction also depends on the policy objectives 
of the monetary authorities. 

37. To illustrate the relevant issues, counterfactual simulations have been run using a small dynamic 
macroeconomic model which attempts to disentangle the importance of policy objectives and economic 
structure on the monetary response to commodity price shocks. The model is that described in Duval and 
Vogel (2008) and summarised in the Annex of this paper. It comprises a small open economy with an open 
economy demand equation, a forward-looking price Phillips curve, intertemporal consumption smoothing 
and a flexible exchange rate. Households consume manufactured goods and commodities, and output is 
produced with commodities and labour. Output and inflation are assumed to depend on domestic and 
foreign demand and production costs, while commodity price shocks are allowed to hit both the small 
economy and the rest of the world. 

38. As an illustration of the importance of economic structure and policy objectives on a simple 
optimised policy rule, two model variants are compared for two different objective functions. The first uses 
estimated US values for the share of energy in consumption (6.9%) and production (2.0%) and for the 
average speed of price adjustment (two quarters), while the second uses typical euro area values for the 
share of energy in consumption (6.0%) and production (1.6%) along with a lower average speed of price 
adjustment (five quarters).25 Central bank preferences are described by an objective function with respect 

to inflation and output ( ) ( )yCPI ˆvarvar γπ + . The policy maker is assumed to focus mainly on headline 

inflation (γ=0.1) in the first scenario and puts equal weight on the variance of headline inflation and the 
variance of the output gap (γ=1) in the second scenario. 

39. The impact of the basic structural assumptions and the policy objectives on the optimal policy 
response is analysed assuming a simple interest rate rule: 

 ( )CPI
t

core
t

CPI
tti ππαπ −+= 5.1  (5) 

40. The central bank is assumed to react to headline inflation and the gap between core and headline, 
where core is lower than headline inflation in the case of rising commodity prices.26 Table 6 presents the 

                                                      
25. The energy shares are taken from De Fiore et al. (2006) and the estimates of price stickiness from 

Altissimo et al. (2006). Note that for simplicity the model excludes feedback from domestic dynamics on 
world market commodity prices and global output and inflation.   

26. The omission of the output gap in rule (5) can be justified by the emphasis on inflation targeting across the 
Atlantic and the fact that the uncertainty around real time measures of the output gap may be especially 
pronounced in times of major commodity price shocks. Nevertheless, Taylor rules including the output gap 
could be analysed along the same lines. One should be aware that the rules are optimised just for a 
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optimal value for α under the two alternative calibrations and objective weights and Figure 9 the resulting 
dynamics for a 50% increase in the world market price of energy commodities which decays at a speed of 
AR(1)=0.95.27  

Table 6. Optimised simple rules for alternative model calibrations and loss functions 

 United States Euro area 
γ=0.1 -0.17 0.19 
γ=1.0  0.41 1.46 

41. The corresponding results show that for both loss functions, the optimal rules would place lower 
weight on the gap between core and headline inflation in the US economy, i.e. be more restrictive than in 
the euro area.28 The reason is the higher share of oil in US aggregate demand which translates into a higher 
initial impact of the energy price shock in the US economy. The optimised rules indicate that the 
empirically-observed difference between the oil share and price stickiness parameters cannot alone account 
for a more accommodative stance of US monetary policy, but that a higher weight on output in the US loss 
function is sufficient to rationalise a more accommodative rule. However, even though α is larger in the 
euro area compared to the US scenario, the euro area rule may lead to a stronger actual increase in interest 
rates. The stronger increase in rates is due to the fact that somewhat lower speeds of adjustment assumed 
for the euro area reduces the slope of the Phillips curve. Core prices are less sensitive to the monetary 
contraction and headline inflation is therefore higher, calling for a stronger interest rate response.  

42. Since the estimates in Section 3 indicated the absence of significant real wage resistance to 
terms-of-trade shocks in both the euro area and the United States in recent years, real wage rigidity was set 
to zero in the above simulations. To illustrate the possible implications of a potential resurgence of real 
wage resistance in reaction to strongly increasing commodity prices, the simulations were repeated keeping 
real wage rigidity at zero in the United States, while setting the parameter to 0.5 in the euro area. The 
corresponding optimal values of α are shown in Table 7. Compared to the previous case, these show a 
reduced weight on core relative to headline inflation in the euro area if output has little weight in the loss 
function, while under a loss function giving equal weight to output and inflation, α is moderately higher 
than in Table 6. Under both loss functions the actual degree of tightening, i.e. the initial increase in the 
nominal interest rate, in the euro is stronger than in the United States due to the flatter Phillips curve 
(Figure 10). 

43. A broad conclusion is that differences in policy objectives and structural characteristics in wage 
price setting behaviour, such as the degrees of price stickiness and real wage rigidity might have 
potentially important effects on observed policy stances, although the empirical support for such structural 
differences is comparatively weak. 

                                                                                                                                                                             
commodity price shock and the trade-offs that the latter creates. Rules that are optimal under an extended 
set of exogenous shocks may exhibit different values of α.   

27. The optimal value of α is determined with the optimisation algorithm in Dynare 4. The values on the y-axis 
denote deviations from the steady state. Note that the model assumes rational expectations with perfect 
foresight once the shock has occurred, and that models with learning may require a more restrictive policy 
reaction to keep inflation expectations anchored.  

28. For γ=1 the optimal value of α is even negative, indication that the monetary response to headline should 
be more aggressive than the 1.5 in the classical Taylor rule. For γ=1 in the euro area α is close to 1.5, 
which means that monetary policy should almost exclusively react to core instead of headline inflation.   
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Table 7. Optimised simple rules with and without real wage rigidity 

 United States Euro area 
 ρ=0.0 ρ=0.0 ρ=0.5 

γ=0.1 -0.17 0.19 0.14 
γ=1.0  0.41 1.46 1.48 

 

Figure 9. Impulse responses for alternative calibrations and loss functions 
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Figure 10. Impulse responses with real wage rigidity in the euro area model 
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TECHNICAL ANNEX 

Calculations of mechanical impact 

44. This annex describes the general methods and more detailed empirical estimates underlying the 
analysis of inflation responses to price shocks discussed in the main paper. It describes the calculation of 
the direct impact of higher commodity prices on domestic inflation, presents background information on 
the price Phillips curve and wage equation estimates and presents the structural model used for 
counterfactual experiments. 

The mechanical direct impact of commodity prices on domestic inflation 

45. Consistent with previous OECD work (see Pain et al., 2006) the analysis of the direct impact of 
commodity import prices was done within a simple accounting framework, where the impact of energy, 
food and other commodity prices has been considered separately. The direct inflationary pressure from 
commodity prices is determined multiplying commodity price inflation (relative to domestic inflation) by 
the share of the corresponding commodity category in total demand. 

46. The shares of the various commodities in total demand were based on the share of net imports 
plus domestic value added using the OECD Structural Analysis (STAN) Database. The prices of energy 
commodities were proxied by the international (Brent) price of crude oil, and the price of food by the 
Hamburg Institute of International Economics (HWWA) food index. Non-food non-energy commodity 
import prices were computed as the import- weighted average of three HWWA international prices 
(tropical beverages, agricultural raw materials and minerals, ores and metals). All commodity import prices 
were expressed in local currency terms, so that the direct measure of inflationary pressures combines the 
direct effect on import prices at constant exchange rates and the impact of exchange rate fluctuations. 

The mechanical direct impact of exchange rate fluctuations on domestic inflation 

47. The estimates in Table 2 of Section 3 combine the direct impact of world-market commodity 
price changes and exchange rate fluctuations on commodity prices in domestic currency and on domestic 
inflation. Table 3 in the main text adds estimates for the effect of exchange rate movements on non-
commodity import prices in domestic currency and on domestic inflation. The strength of the impact of 
nominal exchange rate appreciation or depreciation on domestic currency prices is called the exchange rate 
pass-through, and it may differ across time horizons depending on price setting behaviour. 

48. Empirical pass-through estimates are commonly obtained from a single-equation approach 
regressing the percentage change of import prices in domestic currency Pm on the percentage change of the 
nominal effective exchange rate Ee and a the percentage change of foreign production costs Pf:29 

                                                      
29. Sekine (2006) distinguishes between first-stage pass-through as the impact of foreign price and exchange 

rate movements on import prices in domestic currency and second-stage pass-through from import prices 
in domestic currency to domestic consumer prices. Equation (A1) only captures the first-stage pass-
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The inclusion of lagged values of the dependent and explanatory variables allows for a delayed adjustment 
of import prices to changes in the effective exchange rate and in foreign production cost. The discussion of 
pass-through typically focuses on the cumulative long-run effect (Ihrig et al., 2006):  
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49. The exchange rate pass-through is complete if γ= -1 in (A2) and incomplete in the case of γ> -1. 
The strength of the pass-through depends on the production and market structure in the sector of traded 
goods and can vary across countries and branches (Goldberg and Hellerstein, 2008; Mishkin, 2008):30 

• Incomplete pass-through may result from mark-ups and marginal production costs varying with 
exchange rate appreciation or depreciation:  

• Mark-up fluctuations occur when the price elasticity of demand depends on the sales price and of 
competitors’ sales prices. If the industry is competitive, exporting firms may absorb a proportion 
of the exchange rate change so as not to lose market share.  

• Situations where marginal production costs depend on the exchange rate are: 1) the presence of 
non-traded local costs in the destination market; 2) the use of imported inputs in the production of 
export goods; and 3) decreasing returns to scale, where marginal costs depend on the quantity of 
goods produced.  

• Nominal price stickiness due to menu costs or contract duration leads prices to respond less to 
current changes in the economic environment. It may also reduce pass-through if changes in the 
exchange rate are expected to be short-lived, so that exporters chose not to adjust sales prices in 
the country of destination.  

Recent empirical research summarized in Goldberg and Hellerstein (2008) finds a large role for non-traded 
local costs in the destination country and for imported inputs in explaining incomplete pass-through of 
exchange rate changes to import prices. Nominal price stickiness, on the other hand, is primarily found to 
delay the transmission of exchange rate fluctuations into import prices. In addition, estimates of imperfect 
pass-through may also be due to cross-country differences in price level definitions and to the imprecise 
measurement of international goods prices and production costs.31 

50. Equation (A1) has been estimates for a system of 30 OECD countries based on quarterly data for 
the period 1993q1-2007q4 applying the seemingly unrelated regression (SUR) method. The data all come 
                                                                                                                                                                             

through, while Table 2 in Section 3 adds mechanical calculations for the second stage based on the share of 
non-commodity imports in total domestic demand.  

30. Campa and Goldberg (2005a) as well as Marazzi et al. (2005) provide formal expositions of possible links 
between market structure, price setting behaviour and exchange rate pass-through. 

31. Indeed, comparing the prices of goods with common barcode classification Broda and Weinstein (2008) 
find higher pass-through estimates for US-Canadian trade than estimates with aggregate trade price indices 
would suggest. They conclude the extent of cross-border price differentiation between Canada and the 
United States to be similar to the price differentiation in Canadian and US domestic markets.    



 ECO/WKP(2009)30 

 33

from the OECD Economic Outlook database. Both total import price inflation and non-commodity import 
price inflation have been tested as dependent variables. The effective exchange rate is a trade-weighted 
exchange rate index for each country. Trade-weighted foreign unit labour costs are included to proxy 
foreign production costs.32 The baseline specification includes each variable with four lags, i.e. n=4.  

51. Table A1 presents the long-run exchange rate pass-through estimates for the G7 economies.33 
The left part of the table presents the estimates for total import prices, while the right part excludes 
commodity import prices.34 For both import price aggregates, the first column reports the pass-through γ 
from (A2) including all estimated coefficients up to n=4, while values in the second (10%) and third (5%) 
columns include only coefficients significant at the 10% and 5% levels. Column 4 of each block reports the 
pass-through estimates from reduced models. The latter are obtained by iteratively eliminating coefficients 
that are not significant at the 10% level until all retained coefficients are significant at 10%. The final 
column to the right for comparison reports the estimates for core import price pass-through from Ihrig et 
al. (2006). The exchange rate pass-through to total import and on non-commodity import prices displayed 
in Table 2 and Figure 2 in Section 3 refer to the estimates including all coefficients that are significant at 
the 5% level in the baseline n=4 specification. 

Table A1. Estimates of exchange-rate pass-through to import prices in G7 economies 

Country 

Import prices Non-commodity import prices 

All 10% 5% Reduced All 10% 5% Reduced 
Ihrig et al. 

(2006) 

Canada -0.77 -0.59 -0.59 -0.74 -0.78 -0.78 -0.64 -0.62 -0.89 
Germany -0.48 -0.50 -0.50 -0.70 -0.43 -0.37 -0.37 -0.53 -0.29 

France -0.32 -0.15 -0.31 -0.59 -0.07 -0.10 -0.10 -0.09 -0.16 

United Kingdom -0.67 -0.70 -0.70 -0.61 -0.63 -0.78 -0.56 -0.42 -0.59 

Italy -0.82 -0.80 -0.80 -0.86 -0.73 -0.64 -0.64 -0.89 -0.47 

Japan -0.67 -0.60 -0.73 -0.64 -0.70 -0.54 -0.54 -0.49 -0.61 
United States -0.43 -0.29 -0.29 -0.41 -0.29 -0.26 -0.21 -0.21 -0.32 

Note: Columns 10% (5%) take into account only coefficients significant at 10% (5%) levels. The estimates of Ihrig et al. (2006) use 
trade-weighted CPI data to proxy foreign production costs and cover the period 1990q1-2004q4. 

52. The estimates in Table A1 are broadly in line with previous empirical work providing evidence 
for limited exchange rate pass-through and for considerable heterogeneity across countries (e.g. Campa and 
Goldberg, 2005; Campa and Gonzalez-Minguez, 2005; Dees et al., 2008; Ihrig et al., 2006; Marazzi et al., 
2005; Sekine, 2006). Generally, pass-through is found to be incomplete for all G7 economies. Consistent 
with other studies, pass-through estimates for France and for the United States are particularly low. Due to 
the higher pass-through on commodity prices, non-commodity import prices tend to be less responsive to 

                                                      
32. Existing empirical studies use different foreign production cost measures. Ihrig et al. (2006) and Marazzi et 

al. (2005) employ trade-weighted foreign CPI data, and Sekine (2006) uses foreign core CPI as a proxy for 
costs. In making the current estimates, models were tested across a variety of cost measures, including: 
trade-weighted measures of foreign CPIs, foreign GDP prices, foreign output gaps, foreign wage shares, 
and foreign unit labour costs. Finally, the latter has been preferred to the alternative measures based on its 
superior empirical fit.  

33. Pass-through estimates for other OECD economies are available upon request. 

34. Standard tests on the residuals indicate that the null hypotheses of normality and lack of serial correlation 
of the error terms is supported at conventional significance levels (10%) for the results in Table A1. 
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exchange rate dynamics than total import price levels.35 Except for overall import prices in Italy, which 
display a p-value of 0.17, the hypothesis of complete pass-through, i.e. γ=-1, is rejected at the 5% level 
across the G7 economies. 

A New Keynesian small open economy model 

53. The small open economy DSGE model in Duval and Vogel (2008) can be used to illustrate the 
inflation and output responses to oil price shocks under alternative monetary policy rules and differentials 
in economic structure. The linearised version of the model consists of ten equations: 

( ) ( )( ) ( ) *
1

*
1,

*
1,1,1 ˆ1ˆˆ

1
lnˆˆˆ +++++ ∆−+−−

−
++−−= tttCttOttHttttt cEEEEiyEy ωππεω

γ
γβπω  (A3) 

( ) ( ) ( ) ( ) ( ) ( )
( )

**
,

*
, ˆ

1

11
ˆˆ

1

111~
ttCtOt cppy

ϕωθ
ωθϕθ

γ
ϕθγεθωϕγωθ

++
−−++−

−
+−++−−=  (A4) 

ttt yyx ~ˆˆ −≡  (A5) 

( ) [ ]( ) ( )

( )( ) ( ) [ ]( ) ( )*
,

*
,

*
,1,,

ˆˆ
11

ˆˆ1

ˆˆ
11

1
1

ˆˆ

tttCt

tCtOtHttH

cypw

ppE

−−+−++−−+

−













 −+−+−

−
++= +

ω
αγγθθλθλ

ε
ω

αγγθθ
γ

γθλπβπ
 (A6) 

[ ]( )( ) ( )*
,

*
,,,,, ˆˆ

1
ˆˆ1ˆˆ tCtOtHtFtHtC pppppp −

−
+−−++=

γ
γαγγ  (A7) 

( )tOtCtM ppp ,,, ˆˆ
1

1
ˆ γ

γ
−

−
=  (A8) 

( ) ( ) ( )
( )( ) ( )

( )
( )( )( )

( )
( )( )( ) *

*
,

*
,1,1,

ˆ
111

1
11

1
ˆ

111
11

1

ˆˆ
11

11

1
ˆˆ

11
ˆˆ

t
w

w
t

w

w

tCtO
w

w
tCt

w

w
tCt

cy

pppwpw





 +−−−

−+
−+



 +−−+

−+
−+

−



 +−−

−+
−+−

−+
=− −−

ω
ϕθγα

ϕθρ
ρ

ω
ϕθγαϕ

ϕθρ
ρ

ω
γεϕθαϕθ

ϕθρ
ρ

ϕθρ
ρ

 (A9) 

( ) ( ) ( )
( )( )( ) ( )*

,
*

,
* ˆˆ

111

111
ˆ tCtOt ppc −

+−−
−+++−−=
ϕθγ

γεϕθθϕγθ  (A10) 

                                                      
35. High pass-through is even already assumed during the construction of series for non-commodity import 

prices. The high estimate for pass-through to non-commodity import prices in Canada is at least partly the 
result of the assumption of high exchange rate pass-through also to non-commodity import prices in the 
Canadian case.  



 ECO/WKP(2009)30 

 35

( )( ) ( )
( )( ) ( ) ( )( ) **

,
*

,
*

,
*

, ˆ
1

11
ˆˆˆ

11

111
ˆ ttCtCtOtF cpppp

ϕθ
ϕθ

ϕθγ
γεϕθθϕγ

+
+−++−

+−
−++−=  (A11) 

( ) *
,

*
,

*
, ˆˆ1ˆ tOtFtC ppp γγ +−=  (A12) 

( ) ttCtOtCtO pppp µρ +−=− −−
*

1,
*

1,
*

,
*

, ˆˆˆˆ
 (A13) 

where the variables (in logs) and the parameters are defined as follows: 

 Output 
 Potential output 
 Output gap 

 GDP price inflation 
 Consumer price index (CPI) 
 Core CPI 

 Nominal wage 
 Foreign consumption 
 Foreign core CPI 
 Foreign CPI 

 Nominal interest rate 
 World market oil price 

α Trade openness  
β Discount rate 
ε Substitution elasticity in consumption between oil and manufactured products 
φ Inverse of labour supply elasticity 
γ Steady-state share of oil in consumption  
θ Steady-state share of oil in production 
ρw Real wage inertia 
ξ Probability of price non-adjustment 
ρ Shock persistence 
λ≡(1-βξ)(1-ξ)ξ-1 
ω≡1+(1-α)2γ(ε-1) 

54. The equations (A3) and (A4) respectively determine actual and potential output in the economy, 
both expressed as percentage deviations from the steady state. The output gap (A5) is the difference 
between actual and potential production is defined in equation. The New Keynesian Phillips curve (A6), 
which derives from the assumption of staggered price setting, characterises the dynamics of GDP prices, 
while the equations (A7) and (A8) define domestic CPI and core prices, respectively. Real wages in the 
domestic economy are determined by equation (A9). 

55. Regarding the rest of the world, equation (A10) gives foreign consumption, while core and 
consumer prices follow the equations (A11) and (A12). For simplicity abstracting from nominal and real 
rigidities in the rest of the world, foreign actual and potential output levels coincide. This simplification 
allows separating the effects of domestic policy and structural settings on adjustment dynamics in the small 
economy. Finally, the monetary policy rule (5) from the main text closes the model. The oil price path is 
specified Table A2. Estimates of exchange-rate pass-through to import prices in G7 economies by equation 
(A13). 
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Table A2. Parameter assumptions 

Parameter Symbol Value 

Steady-state trade openness in manufactured goods α 0.15 
Discount rate β 0.99 
Substitution elasticity between oil and manufactured goods ε 0.09 
Elasticity of labour supply φ 0.40 
Consumption share of oil in the steady state γ 0.069; 0.060 
Input share of oil in steady state θ 0.020; 0.016 
Real wage inertia ρw 0.00 (0.5) 
Price inertia ξ 0.50; 0.80 
Oil price shock persistence ρ 0.95 

 

56. The model calibration in Table A2 relies on standard parameter choices taken from the literature. 
The US and euro area shares of energy in consumption (6.9% and 6.0%) and production (2.0% and 1.6%) 
are averages shares of fuel, car fuel and gas in consumption and production and taken from De Fiore et al. 
(2006). The elasticity of substitution between oil and manufactured consumer goods is set to 0.09 and the 
elasticity of labour supply to 0.40. The value of 0.80 for the probability of price adjustment replicates the 
average frequency of price adjustment in the euro area (five quarters) reported in Altissimo et al. (2006). In 
line with the estimates in Section 3, real wage inertia is set to zero in the benchmark scenario. The oil price 
shock has an autoregressive component of 0.99. The impulse responses in the text are for an initial 
doubling of the world real oil price. For a more detailed discussion of those choices and the related 
empirical evidence see Duval and Vogel (2008). 
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