
Chapter 14
Ring Comparison - Linking Within-Region PPPs

Using Between-Region PPPs

Introduction

1. The purpose of this chapter is to explain how within-region basic heading PPPs – that is, PPPs between countries within the same region – can be linked to obtain a global set of transitive PPPs covering all the countries participating in the ICP 2003-2006 round. 
For various reasons, including institutional, organizational, administrative, and financial reasons, the current round has had to be organized on a regional basis, as explained in Chapter 2.
2. Each region calculates the basic heading PPPs between the countries within its own region using one of the methods described in Chapter 11. Most regions use the CPRD method, but Eurostat and OECD use their own EKS * or EKS - S method for the countries covered by European Comparisons Programme. Once the within-region basic heading PPPs have been calculated for all the regions, each set of regional PPP has to be linked to the other sets in order to obtain a global set of basic heading PPPs covering all ICP countries at a world level.
3. The method used in the current ICP round to link the various sets of within-region PPPs is to calculate PPPs between the regions themselves. Conceptually, a between-region PPP compares the prices in two regions when the prices within each region are all expressed in the same currency, the regional numeraire. They can be converted into the regional numeraire using the within-region PPPs calculated by the regions themselves.
4. The prices collected by the regions, however, are not suitable for calculating PPPs between countries in different regions. When drawing up its product list, each region focuses on products that are representative of one or more countries within its own region and pays little attention to products that may be representative of countries in other parts of the world. Thus, as explained in the previous chapter, when the product lists by the different regions are combined or merged, not many products are to be found on the lists of more than one region. Similar kinds of products are to be found in different regions, of course, but the ICP requires products to be tightly defined in order to ensure international comparability. The precise specifications of the products actually selected for inclusion on the regional product lists tend to vary from region to region so that few exact price matches can be found between countries in different regions. 
5. As also explained in the previous chapter, the Ring program was set up to enable price comparisons to be made between countries in different regions. This required a separate product list to be established for the Ring Countries in addition to the product lists set up by each of the regions. Such a list has to include products that are representative of one or more Ring Countries but which can also be priced by countries in two or more regions. In order to establish the Ring product list it was necessary to carry out a pre-survey among the Ring Countries similar to that conducted within each region by the regions themselves. Separate price collections were also carried out in each of the Ring Countries in addition to the price collections undertaken for the regions.  
6. A set of multilateral basic heading PPPs can be calculated for the group of Ring Countries using the same CPRD method as used for the countries within a region. However, as already noted, the purpose of the Ring program is rather different. The objective is to calculate a set of multilateral basic heading PPPs between the regions themselves, rather than between individual countries in different regions.  
Linking sets of within-region basic heading PPPs

7. If there were only two regions, the simplest way in which to link the two sets of within-region PPPs would be to select a country from each region to act as a bridge country and to calculate a binary PPP between the two bridge countries
. A single link would be sufficient to make it possible to calculate the PPPs between pairs of countries in different regions.
8. If there is only a single link, the two sets of within-region PPPs remain intact. Regional characteristicity is preserved for each set of regional PPPs. Moreover, the set of PPPs obtained by linking two sets of transitive PPPs with a single link must also be transitive. PPPs between countries in different regions are indirect PPPs that use the PPP between the pair of bridge countries as the link. 
9. There is, however, an obvious and serious objection to selecting a bridge country from each region, namely that the selection is inevitably arbitrary and the linked results vary depending on which particular pair of countries happens to have been selected. Another problem is that the PPP between the bridge countries might turn out to be unreliable and biased, which would introduce bias into all the PPPs between countries in different regions. The burden of responsibility placed on the two bridge countries would be too great. For these reasons, the use of an arbitrarily selected pair of bridge countries is generally not regarded as an appropriate, or acceptable, way in which to link two sets of regional PPPs. 
10. On the other hand, a single link between two sets of within-region PPPs is necessary if the within-region PPPs in each region are to be preserved. Maintaining the within-region PPPs intact has come to be known as preserving fixity. Preserving fixity implies that each set of within-region PPPs retains maximal regional characteristicity, a property to which considerable importance is usually attached by users of the PPPs within a region.   
11. If fixity is to be preserved, it might appear that the use of bridge countries is unavoidable. However, while the use of a single link between a pair of regions may be necessary to preserve fixity, that link does not have to take the form of a binary PPP between an arbitrarily selected pair of countries. Instead of a binary between-country PPP, the link can consist of a multilateral between-region PPP. 
12. The prices in national currencies for countries within the same region can be converted into the numeraire currency for the region using the within-region basic heading PPPs calculated by the region itself. From a methodological point of view, once all the prices within a region are expressed in the same currency, each region can be treated as if it were a country. A CPRD can then be applied to the prices in the different regions in order to estimate the between-region basic heading PPPs. The ‘C’ in CPRD has to be understood to refer to a region rather than an individual country. One of the regions has to serve as the world reference region and its numeraire currency serves as the world numeraire currency. 
13. A between-region PPP compares the purchasing power of the two numeraire currencies in their respective regions. The comparison is based on prices in all the countries in each region expressed in their own numeraire currency and not just on the prices in the two reference countries. This is one important advantage over the bridge country method that simply compares prices in two selected countries. Another advantage is that the CPRD is a multilateral method that produces a set of transitive between-region PPPs. The final global set of PPPs at a world level obtained by using between-region PPPs to link the within-region PPPs are also invariant to the choice of the reference country within each region and to the choice of region to act as the reference region at a world level. The choice of reference countries and reference region is a matter of convenience. These points are explained in more detail in the main section of the chapter.  
14. Eurostat and the OECD have always used their own method to preserve the fixity of the basic heading PPPs for EU countries or other groups of countries within the European Comparisons Programme. The method can be shown to be equivalent to estimating between-region PPPs between the various blocs of countries. It seems likely to produce very similar results to the CPRD method. The method is explained later with the help of a numerical example.
The Estimation of Between-Region Basic Heading PPPs using the CPRD Method
15. For reasons given above, the estimation of the between-region basic heading PPPs is made using prices collected by the Ring Countries using the Ring product list. The number of countries per region in the Ring program ranges from 2 to 5, the total number of Ring Countries for all 6 ICP regions being 18
. The estimation of between-region PPPs for a basic heading requires within-region PPPs to be available for the Ring Countries in each region. The best estimates of PPPs between countries within the same region are those calculated by the regions themselves. Accordingly, these are the within-region PPPs used in the process of estimating the between-region PPPs. The within-region PPPs will have been calculated using the CPRD method described in Chapter 10. The within-region PPPs could also be calculated by using the EKS * or EKS - S method used by the Eurostat/OECD group of countries.
16. Between-region PPPs may be estimated by using a modified version of the CPRD method in which the country parameters are replaced by regional parameters. A reference country is selected in each region and its currency is used as the numeraire for the region. Prices in all countries within the same region are converted into the numeraire currency using the within-region basic heading PPPs calculated by the regions. The CPRD method can then be used to estimate the basic heading PPPs between the regions. It is important to retain representativity as a variable because there may be differences between regions in the shares of representative and unrepresentative products included in the samples of products priced and used in the regressions.
17. The regional version of the CPRD is given in equations (1) and (2)
. There are two differences from the version used to estimate PPPs between countries within the same region as given in equation (21) of Chapter 10:
· The prices in each region are denominated in the regional numeraire currency and are denoted by upper case P’s. Pijkr is defined as  pijkr / (j  where the (j’s are the intra-regional parities estimated using equation (24) of Chapter 10.  
· The country parameters, the (j’s, in equation (20) of Chapter 10 are replaced by region parameters, (r’s.


18. The CPRD model at the second stage is written as:
(1)
Pikr  =   (  (i  (k  (r (ikr

i   =   1,  2,  … n 
(2)
  (1  =   (1  =    (1    =  1

k  =  1,  2.               r   =   1,  2,  …   6

The three sets of variables in the regional version of the CPRD are region, product and representativity, instead of country, product and representativity.  Strictly, therefore, the regional version should be described as the ‘region, product, representativity model’, or RPRD method, but the CPRD is retained to avoid proliferation of abbreviations.
Taking natural logarithms of both sides of (1) and (2) we have”
(3)
ln Pilr   =  ln (  +  ln (i  +  ln (k   +   ln(l    +    (ikr
(4)
ln (1  =  ln (1    =  ln(1    =     0
The regression equation used to estimate the various parameters requires an additional dummy variable for the regions denoted by Vikr. It becomes:
(5)
ln Pikr  =  ln ( +   ln (2 y2k  +  ln (3 y3k   +   …   ln (n ynk  +  ln (2 zi2r   +  ln (2 Vik2   + ln (3 Vik3   + …  ln (6 Vik6   +  (ikr
Each region can be viewed as if it were a single country. The national average prices of different countries denominated in the regional numeraire currency can be treated as if they were different observations on the price of the same product within the same country. Within each region, the prices no longer need to be identified by country. 

A numerical example 

19. Table 1 presents illustrative price data in national currencies  for 10 countries, 10 products and 3 regions. In the present context, the countries should be viewed as hypothetical Ring Countries. Countries A, E and H are designated as the reference countries whose currencies serve as the regional numeraires. The data for the first four ring countries A to D in region I  are drawn from the data set presented in Table 1 of Chapter 10. The data for the other 2 regions are new. Representative products are identified by the asterisks. 

20. The last row of Table 1 shows the within-region PPPs for the 10 countries. As they will have been calculated in advance by the regions, they have been rounded to the nearest whole number to signal the fact that they are given parameters for purposes of the example. In the event that the required within-regional parities for some region are delayed, provisional estimates can be used based on the data for the Ring Countries themselves. 
Table 1. Original Price Data

	Product
	Region  I
	Region   II
	Region   III

	
	A
	B
	C
	D
	E
	F
	G
	H
	I
	J

	1
	 2*
	100
	
	25*
	20*
	600*
	
	6*
	60
	

	2
	 5*
	
	12*
	
	
	900*
	450
	
	100
	240

	3
	 6*
	270
	15*
	
	
	1000*
	400
	14*
	150
	200*

	4
	
	320
	70
	
	180
	5000
	
	24
	
	320

	5
	 8*
	280
	
	120*
	120
	2000*
	500
	20
	
	360

	6
	
	210*
	60
	
	100
	
	350*
	12*
	100
	

	7
	
	
	50*
	140*
	
	
	
	40
	240
	260*

	8
	
	120*
	12*
	100
	80
	800*
	
	16
	50*
	

	9
	 2
	
	
	10*
	25
	1500
	150*
	
	
	

	10
	
	
	
	
	40*
	
	260*
	
	70*
	200*

	Within- region PPPs
	

	
	 1
	30
	5
	13
	1
	30
	6
	1
	7
	16


21. Table 2 shows the prices after they have been converted into each region’s numeraire currency. They are obtained simply by dividing the prices in each column of Table 1 by the within-region parity for that column.

Table 2. Prices Deflated by Within-Region PPPs

	Product
	Region  I
	Region   II
	Region   III

	
	A
	B
	C
	D
	E
	F
	G
	H
	I
	J

	1
	2*
	3.33
	
	1.92*
	20*
	20*
	
	6*
	8.57
	

	2
	5*
	
	2.4*
	
	
	30*
	75
	
	14.29
	15

	3
	6*
	9
	3*
	
	
	33.33*
	66.67
	14*
	21.43
	12.5*

	4
	
	10.67
	14
	
	180
	166.67
	
	24
	
	20

	5
	8*
	9.33
	
	9.23*
	120
	66.67*
	83.33
	20
	
	22.5

	6
	
	7*
	12
	
	100
	
	58.33*
	12*
	14.29
	

	7
	
	
	10*
	10.77*
	
	
	
	40
	34.29
	16.29

	8
	
	4*
	2.4*
	7.69
	80
	26.67*
	
	16
	7.14*
	

	9
	2
	
	
	0.77*
	25
	50
	25*
	
	
	

	10
	
	
	
	
	40*
	
	43.33*
	
	10*
	12.5*


22. A CPRD of the form shown in equation (5) is then calculated using the data in Table 2. The outputs from the regression are 2 between-region coefficients, 9 product coefficients and 1 representativity coefficient. The estimated regional and representativity coefficients are shown in Table 3, together with the coefficients from the corresponding CPD regression that excludes the representativity term.

Table 3. Estimated between-region basic heading PPPs
	Estimated between-region basic heading PPPs: Data from Table  2

	Method
	Regional coefficients (PPPs)
	Representativity coefficents

	
	I
	II
	III
	Rep
	Unrep

	

	CPRD
	1
	10.56
	2.23
	1
	     1.79

	
	
	
	
	
	

	CPD
	1
	11.54
	2.67
	--
	--

	
	
	
	
	
	


23. The way in which the between-region PPPs, as estimated by the regional coefficients, can be used to link the three sets of within-region PPPs to obtain a ‘global’ set of PPPs for all 10 Ring Countries is illustrated in Table 4. The within-region PPPs are shown in the third column. The estimated between-region PPPs are shown in the fourth column. 
The ‘global’ set of PPPs for the Ring Countries is shown in the fifth column of Table 4. They are derived by multiplying the within-region PPPs by the between region PPPs. Because both the within-region and the between-region PPPs are transitive, the parity between any pair of countries, including countries in different regions, can be derived indirectly. For example, the PPP for country J on country B is 35.68 / 30 = 1.19.
Table 4. Within-region, between-region and ‘global’ PPPs
using the CPRD method 
	Country
	Region
	Within-region PPPs 
	Between-region PPPs 
	Linked or ‘global’ set of PPPs

	A
	I
	1
	1
	1

	B
	I
	30
	1
	30

	C
	I
	5
	1
	5

	D
	I
	13
	1
	13

	E
	II
	1
	10.56
	10.56

	F
	II
	30
	10.56
	316.8

	G
	II
	6
	10.56
	63.36

	H
	III
	1
	2.23
	2.23

	I
	III
	7
	2.23
	15.61

	J
	III
	16
	2.23
	35.68


24. The ‘global’ PPPs between individual pairs of countries shown in the fifth column of Table 4 are invariant to the choice of reference countries and numeraire currencies. For example, if country G were to be chosen as the reference country for region II, the within-region PPPs would become 1/6, 30/6 and 1 for countries E, F, and G respectively. The between-region PPP for G on A would be 63.36. Multiplying the new within-region PPPs of 0.167, 5 and 1 by the new between-region PPP of 63.36 leads back to the same final PPPs as before, namely 10.56, 316.8 and 63.36.  
25. Each between-region PPP has to be identified with a pair of reference countries and their currencies, such as A and E in the example. However, A and E do not play the role of bridge countries. The PPP between A and E is not a binary parity based on prices in A and E alone.  
· First, it is clear that the inter-regional parity between regions I and II depends not only on the prices in countries A and E but also on prices in each of the countries B, C and D in region I and countries F and G in region II, Once the prices in countries B, C and D are denominated in the currency of the reference country A, and the prices in F and G are denominated in E’s currency, they carry just as much weight in determining the between-region parity as the prices in A and E.   
· Second, the between-region PPPs are multilateral parities based on a multilateral comparison between prices in regions I, II and III simultaneously. The between-region PPP between A and E is affected to some extent by prices in region III and not only by the prices in regions I and II. 
26. Thus, although there is only a single link between each pair of regions, that link is a multilateral between-region PPP that depends on prices in all countries and regions. The PPP is very different from a simple binary PPP between a pair of bridge countries on their own. As just noted, the ‘global’ country PPPs derived using the multilateral between-region PPPs are invariant to the choice of reference countries. 
27. Estimates of the between-region PPPs obtained from the Ring program must be affected to some extent by the choice of Ring Countries, just as any sample estimate is affected by the particular sample selected. Increasing the number of Ring countries would obviously produce more robust estimates that are less sensitive to the particular choice of countries. 
Representativity

28. 28. Representativity plays the same role in the estimation of the between-region PPPs as it does in comparisons between countries. The CPD coefficient for region III in Table 3 is 20 % larger than the CPRD coefficient. The explanation is that 14 out of the 22 prices for region A are representative, whereas only 7 out of the 20 prices in region III are representative. The CPD coefficient for region II is also 9 % larger than the CPRD coefficient for the same kind of reason. These are significant biases. They occur because the samples of products for different regions are not balanced with respect to representativity. Prices in region III, and to a lesser extent in region II, tend to be raised relatively to region I because more of them are unrepresentative. The CPD method makes no allowance for this and confounds the effect of representativity with that of the region. In general, it is prudent to use the CPRD method to guard against the possibility of bias in the CPD estimates.
Between-regional price indices

29. Between-region PPPs make it possible for between-region price indices to be calculated by dividing the between-region PPPs by the corresponding exchange rates. For example, if the exchange rate between country E and country A  were 8.0, the between-region price index for region II on region I would be 10.56 / 8  = 1.32. This means that prices converted at exchange rates tend to be 32% higher in region II than region I. When exchange rates are market determined, arbitrage should ensure that they are transitive, so that the regional price index should be invariant to the pair of currencies from which it is estimated. 

30. Comparisons of price levels between regions, or more generally between any groups of countries, are of some interest. They could be estimated between different groups of countries within the same region: for example, between countries in the north of some region and countries in the south. They could also be estimated between groups of countries at different levels of economic development. 

Between-region PPPs Estimated by the Eurostat/OECD Method

31. Eurostat and the OECD have preserved fixity of the PPPs for EU countries within the wider group of OECD countries since the 1980’s, but using a different method from that described above. In particular, the method does not require the prices in different countries within the same region to be converted into a common numeraire currency. The method uses the original price data in national currencies.

32. The way the method works is illustrated in Table 5. The data used are again those shown in Table 1 above and are therefore the same as those used in the previous section. The within-region PPPs that have to remain fixed are shown in the third column of Table 5.
33. The first step is to calculate multilateral PPPs for all 10 countries without the constraint of fixity. To ensure comparability with the ICP method described in the previous section, the multilateral PPPs are estimated using an unconstrained CPRD. The results are given in the fourth column of Table 5. The object is to adjust the unconstrained PPPs so that, within each region, they become proportional to the within-region PPPs without the changing the relative levels of the PPPs in different regions as given by the unconstrained CPRD.
34. The relative levels of the PPPs in different regions are measured by the ratios of the geometric means of the within-region PPPs. The various geometric means are shown in italics in the rows under each of the regions in Table 5. The Eurostat/OECD method proceeds iteratively by a series of adjustments. 

Table 5. The Eurostat/OECD method of preserving fixity

	Coun

try
	Region
	Within-region PPPs
	Unconstrained PPPs for all 10 countries
	1st adjust regions  I and II
	2nd adjust  region  II  
	1st adjust  region  III
	2nd adjust  region III

	A
	I
	1
	1
	1
	
	
	

	B
	I
	30
	28.568
	30
	
	
	

	C
	I
	5
	3.794
	5
	
	
	

	D
	I
	13
	11.67
	13
	
	
	

	            
	 GM
	6.645
	5.858
	6.645
	
	
	

	

	E
	II
	1
	9.479
	10.754    (1)
	10.496  (1)
	
	

	F
	II
	30
	274.413
	322.611  (30)
	314.885  (30)
	
	

	G
	II
	6
	54.804
	64.522  (6)
	62.997  (6)
	
	

	
	GM
	5.646
	52.239
	60.718
	59.264
	
	

	

	H
	III
	1
	2.074
	
	
	2.353   (1)
	2.187    (1)

	I
	III
	7
	12.847
	
	
	16.472  (7)
	15,314  (7)

	J
	III
	16
	30.132
	
	
	37.648 (16)
	35.001

(16)

	
	GM
	4.820
	9.294
	
	
	11.342
	10.545


35. First, the within-region PPPs in Region I are plugged in, as shown in the fifth column of Table 5. The geometric mean of these PPPs for Region I is 6.645. By imposing these PPPs, the average level of the PPPs for Region I is raised from 5.858 to 6.645. In order not to disturb the balance between regions I and II, therefore, the unconstrained PPP of 9.479 for country E, the reference country for region II, is also raised by the ratio 6.645/5.858 to become 10.754. The PPPs for countries F and G are then derived by multiplying 10.754 by 30 and 7 respectively, the within-region PPPs for Region II. The results are also shown in the fifth column of the Table 5.
36. However, these are still not quite the final PPPs for Region II because the ratio of their geometric mean to the geometric mean for Region I, namely 60.718 / 6.645, does not equal the corresponding ratio for the unconstrained PPPs given in the fourth column, namely 52.239 / 5.858. The final adjustment is therefore to scale the adjusted PPPs down so that their geometric mean falls from 60.718 to 59.264. The ratio 59.264 / 6.645 equals the ratio 52.239 / 5.858. The final PPPs for Region II are shown in the sixth column of Table 5.
37. Although complicated to explain in words, the two adjustments needed to move from the original unconstrained PPPs in the fourth column to the corresponding PPPs with fixity in the sixth column are simple arithmetic operations. The same kinds of adjustments are needed to move from the unconstrained PPPs for Region III shown in the fourth column to the corresponding PPPs with fixity in the eighth column.
38. What may not be so obvious from the Eurostat/OECD method is that it also equivalent to the estimation of just two between-region PPPs, namely 10.496 for Region II and 2.187 for Region III. All the remaining PPPs are determined by the fixed within-region PPPs. This is illustrated in Table 6 in which the results are presented in the same format as that in Table 4.
Table 6: Within-region, between-region and ‘global’ PPPs

using the Eurostat/OECD method

	Country
	Region
	Within-region PPP 
	Between-region PPP 
	‘Global’ PPP with fixity

	A
	I
	1
	1
	1

	B
	I
	30
	1
	30

	C
	I
	5
	1
	5

	D
	I
	13
	1
	13

	E
	II
	1
	10.50
	10.50

	F
	II
	30
	10.50
	314.89

	G
	II
	6
	10.50
	63.00

	H
	III
	1
	2.19
	2.19

	I
	III
	7
	2.19
	15.31

	J
	III
	16
	2.19
	35.00


39. The results presented in Tables 4 and 6 are very close to each other. This may be largely explained by the fact that the same CPRD method has been applied to the same set of prices in both cases. In the OECD/EU method, it is applied to the original prices expressed in their own national currencies. In the ICP method, it is applied to the same set of prices but after all the prices within each region have been converted into the regional numeraire currency. When the same multilateral method is used to estimate the PPPs, the two methods of linking the regions are unlikely to yield very different results provided. 
40. The choice between the two methods turns on other factors. The advantage of the ICP method is that the regional PPPs can be identified with the estimated coefficients of a regional CPRD model. The method is more transparent and the results easier to interpret.  It also yields standard errors. 
CPRD and EKS

41. Different multilateral methods may be used to estimate the between-region PPPs, whether the prices are denominated in national currencies or numeraire currencies. The CPD or one of the variants of the EKS method described in Chapter 11 could be employed to estimate the between-region PPPs instead of the CPRD. The results are shown in Table 7. The CPD and EKS 1 yield results that systematically differ from the CPRD because they fail to take account of representativity. However, the CPRD and the EKS * results suggest that it makes little difference whether the ICP or Eurostat/OECD methods are used to link the regions. 
Table 7

	Method
	Estimated between-region PPPs


	
	ICP method :   data from Table 2


	Eurostat/OECD method: data from Table 1

	
	Reg I
	Region  II
	Region  III
	Reg I
	Region  II
	Region III

	
	
	
	
	
	
	

	CPRD
	1
	10.56
	2.23
	1
	10.50
	2.19

	CPD
	1
	11.52
	2.66
	1
	11.67
	2.66

	
	
	
	
	
	
	

	EKS  1
	1
	11.11
	2.66
	1
	11.40
	2.64

	EKS  *
	1
	9.85
	2.67
	1
	10.25
	2.59

	EKS - S
	-
	-
	-
	1
	9.99
	2.48


Between-region PPPs Estimated from Regional Average Prices

42. Between-region PPPs as described in the previous sections can be calculated from regional average prices instead of the prices for individual countries within each region.  When calculating basic heading PPPs between countries within the same region, the individual outlet prices for a given product within a single country are averaged in order to obtain an estimate of the national average price for that product. As explained in Chapter 11, the national average prices are then used as inputs into the estimation the basic heading PPPs. 
43. A similar procedure could be followed at a regional level in order to estimate the between region PPPs. When the prices in different countries are expressed in the regional numeraire currency, the national average prices may themselves be averaged in order to obtain an estimate of the average price for the region as a whole. A numerical example is given in Table 8 which uses the same set of prices as in Table 2 above.
44. When a product is representative of a country, it must be representative in all outlets throughout the country. Within a region, however, a product may be representative in some countries but not in others, in which case the distinction between representative and unrepresentative may not always be very clear at a regional level. In Table 8, a product is flagged as being representative of a region if it has been classified as representative by at least half the countries in the region actually reporting a price for that product.
Table 8: Regional mean prices and between-region PPPs 

(The asterisks indicate that the products are deemed to be representative of the region.)

	Product
	Regional mean prices in regional numeraire currency
	Ratios of regional mean prices : i.e.,

between-region PPPs for individual products

	
	I
	II
	III
	II / I
	III / I
	II / III

	1
	2.34*
	20*
	7.17*
	8.55
	3.06
	2.79

	2
	3.46*
	47.43*
	14.64
	13.71
	4.23
	3.24

	3
	5.45*
	47.14*
	15.54*
	8.65
	2.85
	3.03

	4
	12.22
	173.21
	21.91
	14.17
	1.79
	7.91

	5
	8.83*
	87.36
	21.21
	9.89
	2.40
	4.12

	6
	9.17*
	76.38*
	13.09*
	8.33
	1.43
	5.83

	7
	10.38*
	-
	28.14
	-
	2.71
	-

	8
	4.20*
	46.19*
	10.69*
	11.00
	2.53
	4.32

	9
	1.24*
	31.50
	-
	25.40
	-
	-

	10
	-
	41.63*
	11.18*
	-
	-
	3.72

	

	Unweighted geometric means of the product PPPs   (or Jevons between-region PPPs)
	11.61
	2.51
	4.12

	
	
	
	

	EKS  1   PPPs
	11.17
	2.61
	4.29

	(EKS  1  PPPs : individual prices)
	11.40
	2.64
	4.32

	
	
	
	

	CPD   PPPs
	11.52
	2.66
	4.33

	(CPD  PPPs : individual prices)
	11.54
	2.67
	4.32

	
	
	
	

	EKS  *  PPPs
	10.14
	2.60
	3.90

	(EKS  * PPPs : individual prices)
	9.85
	2.67
	3.70

	
	
	
	

	EKS - S  PPPs
	9.57
	2.44
	3.91

	
	
	
	

	CPRD  PPPs
	10.35
	2.29
	4.53

	( CPRD  PPPs :  individual prices)
	10.56
	2.23
	4.74


45. The first three columns of Table 8 list the geometric means of the individual country prices shown in Table 2. For example, the regional mean price for product 1 in region I in Table 8, namely 2.34, is the geometric mean of the three individual prices for product 1 in region I shown in Table 2, namely 2.00, 3.33 and 1.92. 
46. The last three columns in the upper part of Table 8 show the ratios of the geometric mean prices for the different regions. These are between-region PPPs at the level of a single product. They give a clear insight into the meaning of a between-region PPP. At the level of a single product, the PPPs must be transitive.
47. An estimate of the basic heading PPP between a pair of regions may be obtained by taking a geometric mean of all the product PPPs within the basic heading. The resulting geometric means are shown in the first row of the lower part of Table 8. As explained in Chapter 11, they are known as Jevons indices
.
48. However, as also explained in Chapter 11, Jevons indices are not transitive unless each index covers exactly the same set of products. They are not transitive here because the tableau of regional means in Table 8 s not complete. Regional mean prices are missing for product 10 in region I, product 7 in region II and product 9 in region III. In consequence, the indirect parity between regions III and II derived from the Jevons parities for II on I and III on I,  i.e., 11.61 / 2.51 = 4.63 is not equal to direct Jevons for II on  III, i.e., 4.12. In order to achieve transitivity, a multilateral method such as EKS or CPRD must be applied to the tableau of mean prices in Table 8.
49. In Table 8, the EKS 1 PPPs are given in the row below that for the Jevons indices. Because there are not many missing prices, the EKS 1 parities are very similar to the Jevons indices. For comparison, Table 8 also show the earlier EKS 1 parities based on the individual country prices. Again, the results are very similar.
50. For completeness, the inter-regional parities calculated by EKS *, EKS - S and the CPRD method are also given in Table 8, calculated both from the regional mean prices and from the individual country prices. The CPRD results based on the regional mean prices in Table 8 scarcely differ from those based on the detailed price data in Table 2. The inclusion of representativity lowers the CPRD parities for both regions II and III based on I, as compared with the CPD and EKS 1. The results reflect the differing proportions of representative products in the three regions.

51. Estimating between-region PPPs from regional mean prices is clearly an alternative to estimating them from the national average prices for individual countries. As there is only one regional mean price per region, equal weight is given to each region. The concept of a between-region PPP is also easy to explain to users when based on regional mean prices. 
52. On the other hand, it is generally not desirable to aggregate data unless the sheer volume of data makes it necessary. Aggregation entails a loss of detail and of degrees of freedom which may detract from the reliability of estimates based on the data. In the present context, aggregating countries into regions may well lead to the loss of useful information about representativity.
53. On balance, it seems preferable to work with prices of individual countries rather than regional mean prices. The within-region basic heading PPPs obviously have to be based on data for individual countries. The same data, after conversion into the regional numeraire currency, can be used to estimate the between-region PPPs following the same kind of methodology as used to estimate the within-region PPPs.
Some Conclusions

54. Two methods of linking sets of basic heading PPPs for different regions have been explained in the chapter. Both are multilateral methods that use only a single link between any given pair of regions. Each set of within-region PPPs is preserved intact so that each set of regional PPPs retains its own regional characteristicity.  

55. The two methods are the Eurostat/OECD method and a modified version of the CPRD used to estimate the PPPs between countries within the same region. Both methods appear likely to produce very similar links, although the results from a hypothetical numerical example cannot provide conclusive evidence. The CPRD method is preferred for ICP purposes because it is based on a model in which the role of the region is explicit and transparent. It can also provide standard errors.
56. The PPPs discussed in this chapter are basic heading PPPs. A global set of PPPs for each basic heading covering all countries participating in the ICP 2003-2006 round may be assembled by linking the within-region PPPs calculated by the regions by means of the between-region PPPs calculated for the Ring Countries. The objective of the Ring program is achieved at the basic heading level. The global set of PPPs at the basic heading level, together with the corresponding basic heading expenditure data from the national accounts, provide the data required to calculate a global set of PPPs for higher level expenditure aggregates. Methods of linking sets of aggregate PPPs are considered in the following chapter.
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� The insight that basic heading PPPs within regions can be linked by estimating PPPs between regions is due to Erwin Diewert: see Diewert (2004) sections 13 and 14. A similar proposal was made in the presentation by Alan Heston and Bettina Aten at the meeting of the TAG in September, 2004. Comments on earlier versions of this chapter were made by Yuri Dikhanov, David Roberts, Francette Koechlin and Sergey Sergeev, who also kindly carried out the calculations for the numerical examples presented in this chapter.   


� 


�   In the Report on Phase 1 of the ICP (Kravis, et al. 1975) pp. 50-53, the term ‘bridge country’ is used in a different sense from here. The ‘bridge country method’ is used there to describe what has subsequently come to be known as the ‘star country method’. There were no regions in Phase 1 of the ICP so that the linking issue discussed here did not arise.  


�    Although the Ring Countries constitute a small sample from the 150 countries participating in the ICP 2003-2006 round, it is worth noting that Phase 1 of the ICP in 1970 covered only 10 countries in total, while Phase 2 in 1973 covered 16 countries.


�   A more detailed explanation of how regional parameters may be included in the CPD or CPRD models is given  in Diewert (2004b).  


�   A detailed explanation of how regional parameters may be included in the CPD or CPRD models is given  in Diewert (2004).  


�   See Diewert (2004), p. 38.


�   See Hill (2004) and Diewert (2004a).
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