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Abstract 
 
It is common for comparisons to be made of output growth and inflation across groups of 
countries, yet such comparisons can result in inconsistencies. o  across time and space.  A method is proposed for 

harmonizing conflicting estimates of OECD member-country real GDP, ensuring 
consistency over space and overall group consistency over time. A new measure of 
OECD inflation is also proposed.  
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“Econometricians have an ambivalent attitude towards economic data. At 
one level, the “data” are the world that we want to explain, the basic facts 
that economists purport to elucidate. At the other level, they are the source 
of all our troubles.” 

Zvi Griliches (1985; 196) 
 

1. Introduction 

Providing consistent estimates of real GDP across countries and time is important for 
many policy-relevant purposes, such as assessing convergence of living standards; see 
Eurostat (2012) and the World Bank (2013). The OECD publishes estimates of 
Purchasing Power Parities (PPPs) on an annual basis and these PPPs can be used to 
generate estimates of real GDP for member countries that are comparable across 
countries for the given year. However, the resulting estimates of relative real GDP are 
inconsistent with national estimates of real GDP growth for the member countries.   

We use OECD data for the years 2000-2012 in order to study two problems. First, how 
can estimates be constructed of OECD aggregate real GDP and associated measures of 
aggregate OECD inflation? Index number theory is used to decompose national nominal 
GDP into price and quantity (or volume) components, but constructing estimates of 
inflation and real GDP growth for a group of countries that use different currencies is a 
more complicated operation.1  

Second, how can PPP information be used in conjunction with country data on real 
GDP growth to construct estimates of OECD member country real GDP that are in 
principle comparable across space and time? Using our proposed solution as a 
benchmark, we show that if PPP data are available only infrequently, as is the case for the 
World Bank provided 
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estimates into billions and denote the estimate for country n in year t by Vn
t. The 

corresponding volume estimates can be obtained from the same source, 4  and we 
similarly convert these estimates into billions and denote these volumes (or quantities) by 
Qn

t for n = 1,...,34 and t = 2000, ...,2012. The corresponding country price level for 
country n in year t is defined as Pn

t �{ Vn
t/Q  
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For year t = 2001,...,2012, denote the chained Fisher aggregate OECD volume level 
for by Qt and the corresponding US dollar price level by Pt, and define the OECD volume 
growth rate �Jt and the corresponding OECD 
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The sample average of the year to year growth rates for OECD real GDP using US dollar 
weights, the �Jt, was 1.58% per year. It can be seen that there was only one year where 
OECD real growth was negative: 2009 (��3.64%). The sample average of the OECD 
inflation rates �Ut (measured in US dollars at market exchange rates) was 3.24% per year. 
However, what is striking is the variability in these US dollar inflation rates.  

The principles used to construct our OECD aggregate measures of real GDP, Qt, are 
the same principles used to construct country wide estimates of real GDP within a 
country. Estimates of real GDP aggregate output growth over regions within the country 
use regional price levels as weights for the regional volumes. In constructing national 
estimates of real output, the national statistician does not assume that the quantities or 
volumes in each region are comparable across regions; all that is assumed is that 
whatever is being measured at the regional level is comparable over time. This is the 
same principle that is being used to construct 
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number methodology was then used to construct PEU
t and QEU

t. The resulting Euro based 
price index PEU

t and inflation growth rates �UEU
t �{ 100[(PEU

t/PEU
t��1) �� 1] are listed in Table 

2. Comparing the inflation measures using the US and then Germany as the numeraire 
countries shows that the resulting price levels, Pt and PEU

t, and inflation rates, �Ut and �UEU
t, 

are completely different. Pt trends upward from 1.00 in 2000 to end up at 1.45 in 2012 
whereas the Euro based OECD price level trends downward to 0.89 in 2008 and then 
trend upward to end up at 1.04 in 2012. The explanation for these diverging results is 
simple: they are driven by large exchange rate movements over the sample period.18 

Our conclusion at this point is that our first approach to measuring OECD real output 
and inflation using national GDP data and market exchange rates between countries is 
(perhaps) satisfactory for measuring real output but that it is not satisfactory for 
measuring inflation. A satisfactory inflation measure will be introduced in the following 
section when we introduce our second approach to measuring aggregate OECD inflation. 

The analysis presented in this section made no assumption that the goods and services 
produced in any country were comparable to the goods and services produced in any 
other country. In the following section, it will be assumed that the goods and services 
produced in each country are comparable across countries  



 



 
 

11 
 

Table 3: Country Shares of OECD Real GDP 2000-2012 
n sn

2000 sn
2001 sn

2002 sn
2003 sn

2004 sn
2005 sn

2006 sn
2007 sn

2008 sn
2009 sn

2010 sn
2011 sn

2012 
1 0.019 0.019 0.020 0.020 0.020 0.020 0.020 0.020 0.020 0.022 0.022 0.022 0.023 
2 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 
3 0.010 0.010 0.010 0.010 0.010 0.009 0.009 0.009 0.009 0.010 0.010 0.010 0.010 
4 0.031 0.031 0.031 0.031 0.031 0.032 0.031 0.031 0.031 0.031 0.031 0.032 0.031 
5 0.005 0.005 0.005 0.005 0.006 0.006 0.007 0.007 0.007 0.007 0.008 0.008 0.008 
6 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.007 0.006 0.006 0.006 
7 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 
8 0.000 0.000 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 
9 0.005 0.005 0.005 0.005 0.005 0.004 0.005 0.005 0.005 0.005 0.005 0.005 0.005 

10 0.054 0.055 0.055 0.053 0.052 0.052 0.052 0.052 0.052 0.053 0.052 0.052 0.052 
11 0.074 0.074 0.074 0.073 0.072 0.072 0.072 0.072 0.073 0.071 0.072 0.073 0.073 
12 0.007 0.007 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.007 0.007 0.006 
13 0.004 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 
14 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
15 0.004 0.004 0.004 0.004 0.004 0.005 0.005 0.005 0.005 0.004 0.004 0.004 0.004 
16 0.005 0.005 0.005 0.005 0.005 0.005 0.004 0.005 0.004 0.005 0.005 0.005 0.005 
17 0.051 0.052 0.050 0.049 0.047 0.046 0.047 0.047 0.048 0.047 0.046 0.045 0.044 
18 0.115 0.114 0.113 0.112 0.111 0.109 0.106 0.105 0.103 0.099 0.101 0.098 0.097 
19 0.028 0.029 0.030 0.030 0.031 0.031 0.031 0.031 0.031 0.032 0.033 0.034 0.033 
20 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 
21 0.035 0.034 0.034 0.035 0.035 0.036 0.037 0.038 0.039 0.039 0.040 0.043 0.044 
22 0.016 0.017 0.017 0.016 0.016 0.016 0.016 0.016 0.017 0.017 0.016 0.016 0.016 
23 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 
24 0.006 0.006 0.005 0.005 0.006 0.006 0.007 0.006 0.007 0.006 0.007 0.007 0.007 
25 0.014 0.014 0.014 0.014 0.015 0.015 0.015 0.016 0.016 0.018 0.018 0.018 0.019 
26 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006 
27 0.002 0.002 0.002 0.002 0.002 0.002 0.003 0.003 0.003 0.003 0.003 0.003 0.003 
28 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 
29 0.030 0.031 0.032 0.033 0.033 0.033 0.035 0.036 0.036 0.036 0.034 0.033 0.032 
30 0.009 0.008 0.009 0.009 0.009 0.008 0.008 0.009 0.009 0.008 0.009 0.009 0.009 
31 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.008 0.009 0.009 0.009 0.009 0.009 
32 0.021 0.019 0.019 0.018 0.020 0.022 0.023 0.024 0.026 0.025 0.027 0.028 0.029 
33 0.054 0.056 0.056 0.056 0.057 0.056 0.056 0.054 0.054 0.053 0.052 0.051 0.051 
34 0.361 0.359 0.357 0.361 0.363 0.365 0.361 0.357 0.352 0.353 0.352 0.351 0.353 
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The corresponding Fisher-type formula for OECD volume growth for year t is defined as 
follows:25 
 
(16) �*F

t �{ [�*L
t �*P

t]1/2 ;                                                                                 t = 2001,...,2012.   
 
The growth factors (or chain link indexes) defined by (14)-(16) can be multiplied together 
to generate OECD aggregate volume levels. The growth factors can also be transformed 
into growth rates, �JL

t, �JP
t and �JF

t (in percentage points), by using the following definitions 
for t = 2001,...,2012: 
 
(17) �JL

t �{ 100[�*L
t �� 1] ; �JP

t �{ 100[�*P
t �� 1] ; �JF

t �{ 100[�*F
t �� 1] .  

 
The annual OECD volume growth measures defined by (17) as well as our earlier US 
dollar weighted measures �Jt are listed in Table 4. It can be seen that the Laspeyres, 
Paasche and Fisher measures of OECD growth explained in this section are virtually 
identical so that moving from the OECD Laspeyres-type measure of overall volume 
growth to the Fisher measure did not make much difference for this data set.26 It can also 
be seen that our preferred Fisher measure of OECD growth in comparable units across 
countries, �JF

t
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reliable PPPs against the advantage of having aggregate growth measures that are 
independent from exchange rate movements.28   
 
Table 4: Annual Percentage Point Changes in OECD PPP Based Laspeyres, Paasche and 
Fisher Volume Measures �JL

t, �JP
t and �JF

t, US Dollar Weighted Volume Measures �Jt and 
Laspeyres, Paasche and Fisher PPP Based Inflation Measures, �UL

t, �UP
t and �UF

t: 2001-2012 
 

Year t �JL
t �JP

t �JF
t �Jt    �UL

t �UP
t �UF

t 
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in tables A3 and A4, we impose a normalization on the prices defined by (22) that makes 
the price level for the US in 2



 
 

17 
 

Table 5: 
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Table 6: Harmonized OECD Country GDP Price Levels in Comparable US Dollar Units of Measurement pHn
t 

 
n pHn

2000 pHn
2001 pHn

2002 pHn
2003 pHn

2004 pHn
2005 pHn

2006 pHn
2007 pHn

2008 pHn
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4. OECD Growth and Inflation Using Country Annual GDP Volume Growth Rates 
and Base Period Shares of OECD Real GDP  
 
We generate comparable country GDP volume estimates for OECD countries covering 
the period 2000-2012 by using the real GDP country volume shares for 2000, the sn

2000 
listed in Table 3 above, 
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Table 7: OECD Country GDP Price Levels in Comparable US Dollar Units of Measurement pBn
t Based on Country Growth Rates of 

GDP Volumes and Year 2000 Country Shares of OECD Output 
n pBn

2000 pBn
2001 pBn

2002 pBn
2003 pBn

2004 pBn
2005 pBn

2006 pBn
2007 pBn

2008 pBn
2009 pBn

2010 pBn
2011 pBn

2012 
1 0.763 0.699 0.756 0.930 1.094 1.191 1.233 1.432 1.507 1.414 1.764 2.014 2.008 
2 0.829 0.821 0.874 1.060 1.186 1.212 1.246 1.386 1.509 1.454 1.406 1.506 1.416 
3 0.821 0.814 0.873 1.068 1.200 1.230 1.270 1.418 1.550 1.488 1.448 1.550 1.460 
4 0.829 0.804 0.802 0.928 1.031 1.144 1.255 1.367 1.433 1.312 1.499 1.611 1.622 
5 0.528 0.468 0.448 0.469 0.571 0.667 0.793 0.844 0.848 0.820 0.981 1.070 1.083 

0.4480.4480.4480.4480.4480.448
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The differences between the entries in tables 6 and 7 are very large. If we take each 
column in Table 6, subtract the corresponding entri
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(26) pEn

t �{ vn
t/qEn

t ;                                                                 n = 1,...,34 ; t = 2000,...,2012 
 

where vn
t is the nominal value of GDP for country n in year t converted into US dollars at 

market exchange rates for that year. 
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6. OECD Growth and Inflation Using Adjusted Country Annual GDP Volume 
Growth Rates and OECD Shares of Real GDP for Two Benchmark Years 

  
The OECD provides annual PPPs so that estimates of relative GDP volumes can be 
constructed for all member countries for each year. However, the World Bank’s ICP 
PPPs are only available at infrequent intervals.41 We now consider using the benchmark 
GDP shares for the years 2000 and 2012 along with information on national GDP growth 
rates in order to interpolate between the benchmark years. We propose an interpolation 
method that leads to country shares of real GDP that are exactly consistent with the 
shares sn

2000 for the year 2000 and the shares sn
2012 for the year 2012.  

We begin by using the methodology of section 3 to construct country measures of real 
GDP that jump from the year 2000 to the year 2012. The long term growth factor for 
country n can be defined as Qn

2012/Qn
2000 where Qn

t is country n’s GDP volume in year 
t.42 We use these long term growth factors along with the year 2000 country shares of 
OECD real GDP, sn

2000, in order to define the OECD Laspeyres type long term growth 
factor, �*L, as the following weighted average of the national long term growth factors:  

 
(27) �*L �{  �¦ n=1

34 sn
2000(Qn

2012/Qn
2000) ;                                                       t = 2001,...,2012. 

  
The counterpart to the Laspeyres type formula defined by (27) is the following Paasche 
type formula that uses the shares of 2012 and reciprocal long term growth rates: 

 
(28) �*
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Preliminary estimates of country GDP volumes in comparable units for the years 2000 
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Table 9: OECD Country GDP Price Levels in Comparable US Dollar Units of Measurement pIn
t Based on Adjusted Country Growth 

Rates of GDP Volumes and Year 2000 and 2012 Country Shares of OECD Output 
n pIn

2000 pIn
2001 pIn

2002 pIn
2003 pIn

2004 pIn
2005 pIn

2006 pIn
2007 pIn

2008 pIn
2009 pn

2010 pIn
2011 pIn

2012 
1 0.763 0.699 0.755 0.928 1.092 1.189 1.229 1.427 1.502 1.408 1.756 2.004 1.997 
2 0.829 0.821 0.874 1.060 1.185 1.211 1.244 1.385 1.507 1.452 1.404 1.503 1.413 
3 0.821 0.813 0.871 1.064 1.195 1.224 1.262 1.409 1.538 1.475 1.434 1.533 1.443 
4 0.829 0.804 0.803 0.929 1.032 1.145 1.256 1.369 1.435 1.314 1.501 1.613 1.625 
5 0.528 0.461 0.435 0.449 0.539 0.620 0.726 0.762 0.754 0.719 0.848 0.912 0.909 
6 0.368 0.393 0.471 0.554 0.635 0.683 0.731 0.845 1.028 0.947 0.934 1.003 
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The interpolation method that we described in this section is not the only possible method 
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Why do the above variants of the interpolation method suggested by Feenstra, Timmer 
and Inklaar generate US dollar price levels (and the corresponding country real GDP 
levels) that are so different from the Harmonized country US dollar price levels that are 
listed in Table 6? The reason is that the interpolated PPPs defined by (36) (and their 
geometric counterparts) depend on country inflation rates, which are quite variable.53 In 
order to eliminate the effects of country inflation rates, we tried the following variant of 
the FIT interpolation method: instead of using equations (36) to interpolate the PPPs 
between the years 2000 and 2012, use the following equations to define the interpolated 
PPPIn

t for country n and year t:  
 

(39) PPPIn
t �{ (1 �� wt)PPPn

2000 + wt PPPn
2012 ;              n = 1,...,34; t = 2000, 2001, ...,2012  

                                                                                       
where the weight wt is still defined by (37). Now return to our description for the 
construction of the harmonized country estimates for GDP and US dollar price levels that 
is in section 3 but replace PPPn

t in equations (12) by their interpolated counterparts PPPIn
t 

defined by (39). Denote the resulting US dollar price levels by pIn
t. We compare the 

prices pIn
t to our preferred US dollar price levels pHn

t listed in Table 6 and as usual, take 
the absolute value of the differences, pHn

t �� pIn
t. The sample average absolute difference 

(over time periods t and countries n) is only 2.48 percentage points. The within year 
average absolute difference grows from 0 in 2000 to 4.3 percentage points in 2005.54 The 
maximum absolute difference is 20.6 percentage points in 2003. The performance of this 
interpolation method is much better than the previous interpolation method but still not 
quite as good as our suggested interpolation method that was described at the beginning 
of this section (which generated an average absolute difference of only 1.92 percentage 
points). 

The above numerical experiments with interpolation methods that are similar in spirit 
to the method used by Feenstra, Timmer and Inklaar are not conclusive since it assumes 
that the “truth” is best defined by the harmonized parities pHn

t defined earlier in section 3. 
However, at a minimum, the numerical experiments do show that the method of 

                                                 
53 More precisely, the FIT method interacts country inflation rates with the linear in time weights in 
equations (36) and these weights are independent of the magnitude of economic price and quantity data 
that pertain to the countries whereas our interpolation method depends only on country volume indexes 
over the sample period and the relative volumes generated by the PPPs at the beginning and end of the 
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interpolation between benchmark Purchasing Power Parity rounds does matter. 
Additional research into alternative methods of interpolation is required. 
 
7. Conclusion 
 
A number of interesting points emerged from our investigations. If our focus is on 
measuring overall OECD GDP growth and PPP information is unavailable, then the 
method that is explained in section 2 may be used. The overall OECD growth measures, 
�Jt, do not depend on PPPs or the choice of the numeraire currency but exchange rate 
fluctuations can cause perhaps unwarranted fluctuations. We computed �Jt using the US 
and then Germany as the numeraire country and found that while the Fisher index of 
OECD real GDP growth remained invariant, the accompanying Fisher price indexes, Pt 
and PEU

t, exhibited wildly different rates of growth. Thus these price indexes are useless 
as indicators of OECD inflation.   

Three alternative measures of overall OECD GDP growth were defined in section 3: 
the Laspeyres, Paasche and Fisher measures, �JL

t, �JP
t and �JF

t. These measures depended on 
the annual OECD PPP information. The Laspeyres measure is the official OECD 
measure for overall OECD growth but the Fisher measure seems preferable on conceptual 
grounds. However, for our data set, all three measures were very close to each other.  

The Fisher measure of OECD growth, �JF
t, (which used real GDP share weights 

constructed using PPPs) grew on average about 1/10 of a percentage point more rapidly 
per year over the period 2000-2012 than our section 2 measure of OECD GDP growth �Jt, 
(which used exchange rate based share weights). This result was expected since the 
section 3 PPP based share weights sn

t for rich countries (which generally have lower rates 
of GDP growth) are generally smaller than the corresponding section 2 exchange rate 
based share weights Sn

t.   
Section 3 also introduced three measures of OECD aggregate GDP price inflation, the 

Laspeyres, Paasche and Fisher measures �UL
t, �UP

t and �UF
t defined by (19). These inflation 

measures used PPP based country share weights to weight the country inflation rates and 
were much more satisfactory than the section 2 measures of OECD aggregate inflation. 
The three measures differed somewhat so the choice of index matters. Our preference is 
for the Fisher measure �UF

t since it satisfies a time reversal test whereas the other two 
indexes do not.   

We used two principles in section 3 to generate our harmonized estimates of real GDP 
for OECD countries: (i) The resulting harmonized estimates of country volumes qHn

t 
must be consistent with the real volume shares sn

t listed in Table 3 and (ii) OECD 
aggregate real GDP growth must be equal to the rates of aggregate growth generated by 
our recommended Fisher indexes �JF

t. 
Once the harmonized estimates of real GDP qHn

t have been generated, companion US 
dollar country price levels pHn

t can be generated as pHn
t �{ vn

t/qHn
t where vn

t is the 
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exchange rate converted US dollar nominal value of GDP for country n in year t. These 
country price levels are useful (but imperfect) indicators of a country’s competitiveness 
in year t. 

In sections 4 and 5, alternative measures of comparable levels of real GDP and the 
accompanying US dollar price levels were constructed. The measures constructed in 
section 4 used the PPP information for 2000 and national growth rates for real GDP by 
country whereas the estimates constructed in section 5 substituted the PPP information 
for 2012. We found tremendous discrepancies in these estimates as compared to the 
harmonized estimates constructed in section 3. 

The results listed in sections 3 to 5 show that it is very hazardous for analysts 
interested in comparative levels of GDP across countries to use national growth rates and 
a single cross country comparison of real GDP levels. Eventually, the single cross 
country comparison is replaced by another single cross country comparison but the new 
set of comparable GDP levels across time and space can be vastly different from the 
earlier set of GDP levels, particularly for small countries. These results reinforce the case 
for using the harmonized series that were defined in section 3. Using the section 3 
methodology, the previously constructed harmonized estimates of relative GDP levels 
remain unchanged as another year of data is added. 

If PPP computations for a group of countries are only done on an infrequent basis 
(rather than on an annual basis as is the case for the OECD), then the interpolation 
method explained in section 6 may prove to be a useful method for obtaining comparable 
GDP levels that are consistent with the GDP relative levels for the two benchmark years. 
The results in section 6 also indicate that different interpolation methods can generate 
very different results. In particular, the present interpolation method used in the Penn 
World Tables did not work well with our OECD data base. 

Of course, the harmonization methods that have been suggested in this paper can be 
applied to any other value aggregate, such as consumption, investment or domestic 
absorption. The results in this paper show that if countries want to compare the size of 
their economies or measure expenditure growth or price inflation for a group of countries, 
it is absolutely essential that those countries undertake regular cross country comparisons 
of prices.  
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Appendix 
 
This Appendix lists the underlying OECD data, some supplementary tables and notes. 
The source for all of the data listed in this Appendix is OECD.Stat. The country price 
levels Pn

t using domestic currencies (normalized to equal unity in 2000) are listed in 
Table A1 and the corresponding volumes are listed in Table A2. 

It can be seen that Country 18, Japan, had the lowest rate of domestic inflation, which 
was actually a deflation. Country 32, Turkey, had the highest rate of domestic inflation, 
which was 533% over the sample period. The countries that exhibited the fastest rates of 
real GDP growth over the sample period were countries 5 (Chile), 27 (Slovak Republic), 
32 (Turkey), 19 (Korea) and 25 (Poland) with growth rates equal to 168%, 167%, 162%, 
159% and 156% respectively.  

In order to obtain the country volume levels Qn
t that match up with the price levels Pn

t 
in Table A1, the entries in the rows labeled 1-34 need to be multiplied by the country 
volume levels for 2000, the Qn

2000 for n = 1,...,34. These year 2000 levels are as follows:  
706.89, 208.47, 252.54, 1076.58, 42094.99, 2269.70, 1293.96, 6.16, 132.19, 1439.60, 
2047.50, 135.04, 13089.05, 683.75, 105.64, 506.17, 1198.29, 509860.00, 603236.00, 
22.00, 6020.65, 417.96, 118.38, 1481.24, 744.38, 127.32, 31.18, 18.57, 629.91, 2265.45, 
432.41, 166.66, 987.14, 10289.70. The units are in billions of year 2000 domestic 
currency units. 

Table A3 lists the country n, year t US dollar price levels for GDP, pn
t, and Table A4 

lists the corresponding volume levels, qn
t. Note that pn

tqn
t equals vn

t, the year t value of 
country n’s GDP in current US dollars. 

It is useful to spell out in a bit more detail what the US dollar period t share weights 
for country n, Sn

t �{ vn
t/�¦ i=1

N vi
t look like in terms of domestic values and exchange rates. 

Let en
t be the number of units of domestic currency it takes for country n to purchase one 

dollar of US currency in year t. Then country n’s domestic currency value for its GDP in 
year t, Vn

t, is related to the corresponding US dollar value for year t, vn
t by the equations 

Vn
t = vn

ten
t for all t and n. Similarly, the domestic currency price level for country n in 

year t, Pn
t, is related to the corresponding US dollar price level for year t, pn

t by the 
equations Pn

t = pn
ten

t for all t and n. Substituting these equations into the definition for the 
country US dollar shares of OECD GDP, we find that Sn

t = [Vn
t/en

t]/[ �¦ i=1
N (Vi

t/ei
t)] for all 

n and t. Note that these shares do not depend on which country is chosen as the numeraire 
currency. The country GDP values in domestic currencies, Vn

t, will move smoothly over 
time but exchange rate fluctuations will introduce erratic movements in the shares Sn

t 
over time t.  

The exchange rate based Laspeyres and Paasche price indexes PL
t and PL

t that appear 
in Table 2 are built up using the following chain link indexes: PL,link

t �{ �¦ n=1
N Sn

t��1 
(pn

t/pn
t��1) = �¦ n=1

N [Vn
t��1/en

t��1] [(Pn
t/en

t)/(Pn
t��1/en

t��1)]/[ �¦ i=1
N (Vi

t��1/ei
t��1)]  and PP,link

t �{ [�¦ n=1
N 

Sn
t (pn

t/pn
t��1)��1]��1 = { �¦ n=1

N [Vn
t/en

t] [(Pn
t/en

t)/(Pn
t��1/en

t��1)]��1 ]/[ �¦ i=1
N (Vi

t/ei
t)]} ��1. It can be 
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seen that exchange rate fluctuations affect not only the domestic share weights in the 
above expressions but they also interact directly with the country inflation rates, Pn

t/Pn
t��1. 

Thus intertemporal exchange rate variation “noise” will tend to drown out the country 
inflation trends.  

Define the exchange rate based Laspeyres, Paasche and Fisher chain link volume 
indexes as QL,link

t �{ �¦ n=1
N Sn

t��1 (qn
t/qn

t��1) = �¦ n=1
N Sn

t��1 (qn
t/qn

t��1), QP,link
t �{ [�¦ n=1

N Sn
t 

(qn
t/qn

t��1)��1]��1 = [�¦ n=1
N Sn

t (Qn
t/Qn

t��1)��1]��1 and QF,link
t �{ [QL,link

t QP,link
t]1/2. It can be seen 

that exchange rate fluctuations affect only the US dollar country shares (the Sn
t) and not 

the growth rates of country real GDP (the Qn
t/Qn

t��1) and thus these volume link indexes 
will be much more stable than their price counterparts. We note that the chained Fisher Qt 
listed in Table 2 can be defined as follows: Q2000 �{ 26694.3 ; Qt �{ Qt��1 QF,link

t ; t 
=2001,...,2012. 
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Table A1: OECD Country Price Levels in National Currencies Pn
t 

 

n Pn
2000 Pn

2001 Pn
2002 Pn

2003 Pn
2004 Pn

2005 Pn
2006 Pn

2007 Pn
2008 Pn

2009 Pn
2010 Pn

2011 Pn
2012 

1 1.000 1.028 1.057 1.089 1.131 1.186 1.244 1.301 1.366 1.378 1.462 1.484 1.474 
2 1.000 1.019 1.031 1.043 1.061 1.082 1.103 1.125 1.144 1.162 1.179 1.203 1.224 
3 1.000 1.021 1.041 1.062 1.084 1.110 1.136 1.163 1.188 1.202 1.227 1.251 1.275 
4 1.000 1.011 1.022 1.056 1.090 1.126 1.156 1.192 1.241 1.218 1.253 1.294 1.316 
5 1.000 1.042 1.083 1.136 1.221 1.309 1.474 1.546 1.553 1.613 1.755 1.815 1.847 
6 1.000 1.046 1.074 1.084 1.128 1.124 1.130 1.167 1.189 1.217 1.197 1.186 1.205 
7 1.000 1.025 1.049 1.066 1.091 1.122 1.146 1.172 1.222 1.230 1.282 1.292 1.321 
8 1.000 1.065 1.115 1.160 1.211 1.285 1.398 1.560 1.645 1.647 1.652 1.702 1.758 
9 1.000 1.030 1.043 1.036 1.041 1.046 1.055 1.086 1.118 1.135 1.139 1.170 1.204 

10 1.000 1.020 1.043 1.064 1.081 1.102 1.126 1.155 1.184 1.193 1.204 1.220 1.238 
11 1.000 1.011 1.026 1.037 1.048 1.055 1.058 1.075 1.083 1.096 1.108 1.121 1.138 
12 1.000 1.031 1.066 1.108 1.141 1.173 1.201 1.241 1.300 1.330 1.345 1.359 1.348 
13 1.000 1.113 1.207 1.272 1.338 1.372 1.420 1.497 1.576 1.632 1.671 1.714 1.770 
14 1.000 1.086 1.147 1.155 1.183 1.217 1.324 1.399 1.564 1.694 1.811 1.870 1.924 
15 1.000 1.060 1.118 1.160 1.187 1.215 1.256 1.277 1.241 1.193 1.175 1.183 1.191 
16 1.000 1.018 1.059 1.053 1.054 1.064 1.084 1.082 1.099 1.152 1.166 1.194 1.234 
17 1.000 1.029 1.062 1.095 1.121 1.142 1.161 1.189 1.219 1.244 1.249 1.266 1.288 
18 1.000 0.988 0.973 0.956 0.943 0.931 0.921 0.912 0.901 0.896 0.877 0.860 0.853 
19 1.000 1.039 1.072 1.110 1.144 1.152 1.150 1.174 1.208 1.249 1.295 1.314 1.327 
20 1.000 1.001 1.022 1.082 1.102 1.155 1.233 1.279 1.284 1.294 1.387 1.445 1.489 
21 1.000 1.058 1.132 1.229 1.338 1.395 1.490 1.573 1.673 1.742 1.812 1.920 1.989 
22 1.000 1.051 1.091 1.115 1.123 1.150 1.171 1.192 1.218 1.219 1.229 1.243 1.259 
23 1.000 1.037 1.039 1.067 1.102 1.124 1.162 1.216 1.249 1.258 1.318 1.338 1.327 
24 1.000 1.017 0.999 1.028 1.089 1.186 1.291 1.330 1.475 1.396 1.483 1.584 1.624 
25 1.000 1.035 1.058 1.062 1.106 1.135 1.152 1.197 1.235 1.280 1.299 1.340 1.373 
26 1.000 1.036 1.075 1.107 1.134 1.163 1.195 1.229 1.248 1.260 1.268 1.271 1.267 
27 1.000 1.050 1.091 1.149 1.216 1.245 1.282 1.296 1.333 1.317 1.324 1.345 1.362 
28 1.000 1.087 1.169 1.234 1.274 1.295 1.323 1.378 1.435 1.482 1.467 1.484 1.487 
29 1.000 1.042 1.087 1.133 1.178 1.230 1.280 1.322 1.354 1.355 1.356 1.356 1.356 
30 1.000 1.024 1.039 1.058 1.061 1.071 1.091 1.121 1.157 1.180 1.190 1.206 1.218 
31 1.000 1.013 1.019 1.027 1.036 1.038 1.061 1.088 1.118 1.113 1.117 1.121 1.122 
32 1.000 1.529 2.101 2.589 2.910 3.117 3.407 3.619 4.054 4.268 4.510 4.897 5.229 
33 1.000 1.023 1.048 1.071 1.096 1.118 1.150 1.176 1.214 1.241 1.279 1.309 1.331 
34 1.000 1.023 1.039 1.059 1.088 1.123 1.158 1.189 1.212 1.221 1.236 1.260 1.282 
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Table A3: OECD Country Price Levels in US Dollars at Market Exchange Rates pn
t 

 
n pn

2000 pn
2001 pn

2002 pn
2003 pn

2004 pn
2005 pn

2006 pn
2007 pn

2008 pn
2009 pn

2010 pn
2011 pn

2012 
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Table A5: Annual Purchasing Power Parities PPPn
t for OECD Countries 2000-2012, National Currencies per US Dollar 

  
n PPPn

00 PPP
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