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Introduction

The calculation of PPPs for the basic headings is closely linked to the approaches used to collect the basic price data. The ECP reform and the participation of the CC in the Eurostat comparison led to substantial changes, which have an impact on the structure and the content of input data. Obviously, the set of 31 countries is more heterogeneous than the former set of EU / EFTA countries. Respectively, the numerical procedures applied should be adjusted („fine tuning“) to the new situation. 

This paper refers to the procedure of the calculation of basic heading PPPs used by Eurostat. The discussions during the recent World Bank PPP Conference (Washington, March 2002) related also to the present Eurostat-OECD EKS method for the BH-PPPs. It was mentioned that this approach can produce biased results by some circumstances. It seems that the arguments are correct and some modifications are desirable. The author of this paper did the same conclusion during the preparation of the software for the ECP'96/II and a short notice was written. This notice was firstly discussed with the OECD at the beginning of 1997. The reaction of the OECD was generally positive and it was planed to discuss further this topic during the Eurostat Meeting of the Working Group on „GDP Volume Comparison“ (18th-19th November 1998). However more urgent problems of the reformed Eurostat comparison postponed the discussion of this topic. Nevertheless the problem exists and the present paper attempts to propose a modified method for the calculation of binary PPP within the EKS procedure at the basic heading level.

General description of the present Eurostat approach

The countries collect prices for products from a common multilateral basket and PPPs at the basic heading level are obtained on a multilateral basis using the EKS-method. According to the procedure developed by Eurostat, each country is asked to include for each basic heading, at least, one product representative of its national expenditure. Information on characteristicity
 is taken into account in the calculation of basic heading parities.

To achieve the equi-characteristicity of the item set underlying the basic heading, a two-stage procedure was implemented.  For each pair of countries, two parities are calculated.


The first, Laspeyres-type, is obtained as the geometric mean of the price ratios for the products characteristic of the base country, regardless of whether the products are representative or not of the partner country.  


The second, Paasche-type, parity is calculated as the geometric mean of the price ratios for the products characteristic of the partner country, no matter if they are characteristic of the base country.

The geometric average of these two parities (Fisher-type estimate) is taken as a price ratio for the composite item equi-characteristic of both countries. Even if one country selects more products characteristic of its consumption than the other, this two-stage calculation procedure should eliminate the difference.

A matrix of direct Fisher-type binary PPPs is obtained for each basic heading using the above procedure. In some cases, the matrix turns out to be incomplete for two reasons: 


(i) when either Paasche or Laspeyres parities are missing, the corresponding Fisher parity can’t be calculated directly; 

and 


(ii) a number of direct comparisons, which are, in principle, possible but which lead to implausible (it meant that the difference between Laspeyres and Paasche parities was very high) results, given the differences in consumption patterns, are avoided sometimes by the agreement
.

The missing values are estimated as the simple geometric average of all the available indirect Fisher parities bridging the countries with missing parities. The elements of the original Fisher-PPP matrix are not transitive. The EKS method is then applied to the full matrix of Fisher-PPP to obtain the matrix of transitive PPPs: the EKS PPP is calculated as a geometric mean of direct Fisher parity (with double weight) and all indirect Fisher-PPPs (with ordinary weights) obtained by using, in turn, each country as a bridge.

The first and the most important step is the computation of a matrix of equi-characteristic binary PPPs on the basis of a matrix of prices taking into account their country’s representativity described by asterisks * (see, Eurostat 1991 and all further Eurostat annual publications). Below the present standard Eurostat approach is analysed and a modified method for calculation of basic heading binary PPPs is proposed.

An analysis of the present Eurostat approach

Suppose we have for a selected pair of countries the following composition of price data for a given basic heading:


n11  -  no. of priced items with „*“ in both countries (**)


n10  -  no. of priced items with „*“ in the 1st country and without „*“ in 

 the 2nd country (*-)

n01  -  no. of priced items without „*“ in the 1st country and with „*“ in 

 the 2nd country (-*)

According to the general agreement the items non-characteristic for both countries (without * in both countries) are not included in the calculation at all.

As it was indicated above, to obtain the equi-characteristicity of the composite item set of underlying basic heading, Eurostat uses a two-stage procedure. This procedure is described below in detail.

On the first stage for each pair of countries (named numerator country and denominator country) two parities are calculated:


a)  A first parity is obtained as the geometric mean of the price ratios for the items characteristic of the denominator country (Laspeyres-type):

(1)




where 

L(j / h) is a parity of Laspeyres-type between countries j and h; 

*hPji and *hPhi  - the prices of item i in countries j and h characteristic of the denominator country h, 

k = (n11 + n01) is the number of items characteristic of the denominator country h.


b)  A second parity is obtained as the geometric mean of the price ratios for the items characteristic of the numerator country (Paasche-type):

(2)




where 

P(j / h) is a parity of Paasche-type between countries j and h; 

*jPjl and *jPhl - the prices in countries j and h of item l characteristic of the numerator country j, 

m = (n11 + n10) is the number of items characteristic of the numerator country j.

Further (the second stage of calculation) Eurostat regards the simple geometric mean of these two parities (parity of Fisher-type) as a price ratio for a composite item set equi-characteristic of two countries because even if one country selects much more products characteristic of its consumption than another, the two-stage procedure used for calculation helps to reduce the influence of this difference on the final result.

Nevertheless, the two-stage procedure described above is efficient not in all cases. To illustrate this fact, the formulas (1) and (2) should be rewritten in a modified form.

A parity of Laspeyres-type can be rewritten as a weighted geometric average of two different sets of individual price ratios. Namely, the first set includes items characteristic of both countries h and j, the second set includes items characteristic of the country h but non-characteristic of country j:

(3)




where

*h*jPji1 and  *h*jPhi1  - the prices of item i1 in countries j and h characteristic of both countries (**),

*h-jPji2 and  *h-jPhi2  - the prices of item i2 in countries j and h characteristic of the country h but non-characteristic of country j (-*).

A parity of Paasche-type can be rewritten in a similar form. In this case, the first set of items includes items characteristic of both countries (i.e. the same as in Laspeyres-parity) and the second set includes items characteristic of the country j but non-characteristic of country h:

(4)




where

*h*jPji1 and  *h*jPhi1  - the prices of item i1 in countries j and h characteristic of both countries (**),

-h*jPji3 and  -h*jPhi3  - the prices of item i3 in countries j and h characteristic of the country j but non-characteristic of country h (*-).

As it can be seen from the formulas (3) and (4), a parity of Fisher-type is calculated, in general, on the basis of three different sets of items. The influence of each set (weights) on the final result (Fisher-PPP) is the following:


a)  Weight for the set of items with „**“:

(5)



i.e. items with „**“ are included in the calculation twice and bring double contribution because they are characteristic for both countries and yield therefore the most reliable price ratios in accordance with the concept of representativity.


b)  Weight for the set of items with „*-“:

(6)





c)  Weight for the set of items with „-*“:

(7)




It is obviously that equi-characteristicity can be obtained only if the contributions (weights) of each of the two sets of items exceptionally characteristic for one country are equal. In this case non-characteristicity of each set is compensated by opposite influence of another set. The formulae (6) and (7) show that the weights for two sets of unilaterally characteristic items are equal in two cases:


1) if  n10 = n01  

or 


2) if n11 = 0.

In all other cases the equi-characteristicity is distorted. Therefore the old theoretical Eurostat recommendation - to exclude direct Fisher-PPPs that are liable to lead to results of lower quality (those are with high Laspeyres / Paasche ratio - see, Eurostat 1989 and Eurostat 1996) – was correct. However, this theoretical principle was not used during the recent Eurostat comparisons due to practical considerations.

There are several reasons for the obtaining of high Laspeyres / Paasche ratios. It seems, not all of them should lead to the ingnorance of direct PPPs. If there is relatively considerable number of items characteristic in both countries or the sets of unilaterally non-characteristic items compensate each other then one can believe that it is possible to obtain more „true“ (direct) result on the basis of immediate price information from a given pair of countries even with high L/P ratio) than by help of indirect results via third countries. 

The present paper proposes some modifications of the standard Eurostat method. The modified method was named as „Method of reciprocal compensation of non-characteristicity“ and is described below.


Method of reciprocal compensation of non-characteristicity

To guarantee equi-characteristic results in all possible cases we propose to calculate at the first stage three separate PPPs in explicit form instead of two indices of Laspeyres and Paasche-type (in principle, these three PPPs are present in Laspeyres and Paasche Indices in an implicate form):

(8)




where

PPP** (j/h) - a parity calculated on the basis of prices  *h*jPji1 and  *h*jPhi1 only, i.e the prices in countries j and h of items characteristic of both countries (**),

(9)




where 

PPP-* (j/h) - a parity calculated on the basis of prices  *h-jPji2 and  *h-jPhi2, i.e. the prices in countries j and h of items characteristic of country h only (-*).
(10)



where 

PPP*- (j/h) - a parity calculated on the basis of prices  -h*jPji3 and  -h*jPhi3, i.e. the prices in countries j and h of items characteristic of country j only (*-).
It seems that PPP-* is an overestimated value for „true“ PPP (biased upwards), PPP*- is an underestimated value (biased downward) and these biases (up and down) are equal, i.e. they compensate each other.

Further, these three PPPs have to be averaged with the following weights:


a)  Weight for the set of items with „**“:

(11)





b)  Weights for the set of items with „*-“ and for the set of items with „-*“:

(12)




It is clear from the comparison of the formulae (11) – (12) with the formulae (5) - (7) that the new weights are based partly on the old idea: Items (**) received double weight
 relatively Items (*-) and (-*) – so, an imaginary sum of total representativity can be calculated as (2*n11+n10+n01). However the modified method assigns the equal weights for the PPP of the set of items with „*-“ and for the PPP of the set of items with „-*“ and, in effect, the necessary compensatory effect is obtained. Additionally, the modified method presents the weihgts in more explicit form.
How could the situation be managed if some of these three PPPs are not available? 

Table 1 contains the review of all possible variants of calculation.












Table 1

	Availability of PPPs

for different sets of items
	Method of calculation (obtaining) of the final binary PPP for respective basic heading

	PPP(**)
	PPP(*-)
	PPP(-*)
	Modified method
	Present Eurostat method

	Yes
	Yes
	Yes
	Geometric mean from all three PPPs with weights (DM)
	Geometric mean of Las-peyres and Paasche PPPs (with possible examination of L/P ratio)

	Yes 
	Yes
	No
	PPP (**) only
	“ -  -“

	Yes
	No
	Yes
	PPP (**) only
	“ -  -“

	Yes
	No
	No
	PPP (**)
	PPP (**)

	No
	Yes
	Yes
	Simple geometric mean from PPP(*-) and 

PPP(-*) 
	Geometric mean of Las-peyres and Paasche PPPs (with possible examination of L/P ratio)

	No
	Yes
	No
	Missing value
	Missing value

	No
	No
	Yes
	Missing value
	Missing value

	No
	No
	No
	Missing value
	Missing value


Table 2 contains an example from the Eurostat “Guidelines for conducting price Surveys...” (see Appendix D, page 36). This example was borrowed in the Guidelines from a 1988 Survey (see, Eurostat 1991, page 6) where the obtained Laspeyres / Paasche ratio of 1,659 is relatively high ( > 1.5, which is very often assumed as crucial value). Indeed, the composition of priced items between countries is very disproportionate: there are three items characteristic of both countries and eight items characteristic of France only. The share of items non-characteristic of Greece is about 40% and there is no balancing opposite influence of items characteristic of Greece only. Therefore the general PPP „DRA/FF“ of Fisher-type is overestimated. In our opinion, the best solution in this case would be to select the PPP(**) calculated on the basis of three items characteristic for both countries as the general PPP for this basic heading.

If  n10 = n01  or  if  n11= 0  then the results of both methods (present Eurostat method and modified method) are equal. Table 3 contains one such actual example from Survey E95-1 “Food, etc.”. The ratio L/P PPPs „DRA / ATS“ is relatively high = 1,520 but modified method shows clear that there is a reciprocal compensation of non-characteristicity and therefore the general PPP seems to be correct.

The modified method does not exclude the check of reliability of obtained results by help of some formal procedures (similar with L/P ratio). The examination can be carried out in the following ways:

Table 2

The basic heading 11441 „Cheese“ (Eurostat - 1988)
	
	
	Greece (DRA)
	France (FF)
	PPP

	
	
	Aster.
	Price
	Aster.
	Price
	"DRA/FF"

	11441A
	Camembert
	
	2093
	*
	38.9
	53.80

	11441B
	Brie
	
	1356
	*
	42.0
	32.29

	11441E
	Gouda - Holland
	
	706
	*
	43.0
	16.42

	11441F
	Gouda type
	*
	665
	*
	41.3
	16.10

	11441G
	Edam - Holland
	*
	671
	*
	38.4
	17.47

	11441K
	Emmenthal
	
	1342
	*
	60.5
	22.18

	11441N
	Cheddar type
	 
	1137
	*
	65.1
	17.47

	11441O
	Grated Parmesan
	
	1804
	*
	77.1
	23.40

	11441Q
	Feta
	*
	462
	*
	69.5
	6.65

	11441S
	Mozzarella
	
	1245
	*
	57.2
	21.77

	11441V
	Processed cheese
	
	987
	*
	39.8
	24.80

	
	
	
	
	Geometric mean =
	20.45

	
	
	
	
	
	
	

	
	No. of items
	
	
	
	
	

	N11  (**)
	3
	
	
	
	
	

	N10  (-*)
	8
	
	
	
	
	

	N01  (*-)
	0
	
	
	
	
	

	Total
	11
	
	
	
	
	

	
	
	
	
	
	
	

	Standard Eurostat method
	
	
	
	Weights (%) for  items with

	
	PPP - P  "DRA/FF"
	=
	12.32
	
	63.64
	**

	
	PPP - L  "DRA/FF"
	=
	20.45
	
	36.36
	-*

	
	 
	 
	 
	
	0.00
	*-

	
	PPP - F  "DRA/FF"
	=
	15.87
	
	100.00
	

	
	
	
	
	
	 
	

	
	L/P ratio
	=
	1.659
	
	 
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	Modified method 
	
	
	
	Weights (%) for  items with

	Index 1
	PPP **   "DRA/FF"  
	=
	12.32
	
	42.86
	**

	Index 2
	PPP -*   "DRA/FF"  
	=
	24.72
	
	28.57
	-*

	Index 3
	PPP *-   "DRA/FF"
	=
	Not exist
	
	28.57
	*-

	
	
	
	
	
	100
	

	
	PPP "DRA/FF" 
	=
	12.32
	
	 
	


Table 3

The basic heading 110441 „Cheese“ (Eurostat:  E95-1)
	
	
	Greece (DRA)
	Austria (ATS)
	PPP

	
	
	Aster.
	Price
	Aster.
	Price
	"DRA/ATS"

	110441a1
	Camembert type 
	 
	1958
	*
	103.8
	18.86

	110441e
	Gouda - Holland
	*
	1251
	 
	134.2
	9.32

	110441f
	Gouda type
	 
	1155
	*
	105.3
	10.97

	110441g
	Edam - Holland
	*
	1235
	 
	141.6
	8.72

	110441j
	Danablue
	*
	1235
	
	193.0
	6.40

	110441l
	Emmenthal type
	 
	2188
	*
	106.6
	20.53

	110441p
	Feta
	*
	1953
	 
	129.2
	15.12

	110441q
	Feta II
	*
	1602
	*
	143.9
	11.14

	110441s
	Mozzarella
	
	2456
	*
	132.3
	18.56

	110441v
	Processed cheese
	*
	2181
	*
	133.4
	16.35

	110441w
	Processed cheese
	*
	2152
	 
	121.1
	17.76

	110441x
	Cottage cheese 
	 
	1888
	*
	56.8
	33.22

	
	
	
	
	Geometric mean =
	14.19

	
	
	
	
	
	
	

	
	No. of items
	
	
	
	
	

	N11  (**)
	2
	
	
	
	
	

	N10  (-*)
	5
	
	
	
	
	

	N01  (*-)
	5
	
	
	
	
	

	Total
	12
	
	
	
	
	

	
	
	
	
	
	
	

	Standard Eurostat method
	
	
	
	Weights (%) for  items with

	
	PPP - P  "DRA/ATS"
	=
	11.43
	
	28.57
	**

	
	PPP - L  "DRA/ATS"
	=
	17.37
	
	35.71
	-*

	
	 
	 
	 
	
	35.71
	*-

	
	PPP - F "DRA/ATS"
	=
	14.09
	
	100
	

	
	
	
	
	
	 
	

	
	L/P ratio
	=
	1.520
	
	 
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	Modified method 
	
	
	
	Weights (%) for  items with

	Index 1
	PPP **   "DRA/ATS"  
	=
	13.49
	
	28.57
	**

	Index 2
	PPP -*   "DRA/ATS"  
	=
	19.21
	
	35.71
	-*

	Index 3
	PPP *-   "DRA/ATS"
	=
	10.69
	
	35.71
	*-

	
	
	
	
	
	100
	

	
	PPP "DRA/ATS" 
	=
	14.09
	
	 
	

	
	
	
	
	
	
	

	
	The ratio for the examination by modified method:
	
	

	
	(PPP*- * PPP-*)0,5/PPP** =
	1.062
	
	
	



a) Geometric mean from two biased PPP( PPP*-  and PPP-*) must not be too far from PPP obtained on the basis of data  characteristic of both countries (PPP**).


b) If PPP(**) are not available then the ratio PPP(-*)/PPP(*-) must not exceed a certain (agreed) fixed value (for example: 2.0).

The proposed modification is especially efficient if the price matrix for a basic heading contains substantial number of holes or the number of items marked with asterisks * is very different among participating countries. This is a frequent case within the reformed ECP. 

It is necessary to keep in mind, that the efficiency of the proposed modifications depend on the quality of input data, first of all, on the attribution of the asterisks by the countries. The experience from the former Surveys showed clearly that the countries follow different rules: some countries attributed practically each priced product by the asterisk. In this situation all improvements of the methods are useless for the practical results. “Statistics Austria” (Mr.S. Sergueev) prepared a short notice on this point, which was presented and discussed in all three Groups during the Group E01-1 meetings (see no. 8 of “References”). The situation for the moment was slightly improved but nevertheless the present paper is an additional occasion to draw the attention of the countries to this important topic.

Conclusion
The main ideas of the proposed modifications can be summarized as the following: 


- to calculate three explicit separate initial PPPs (instead of two PPPs as in the present Eurostat method) on the basis of data with the following features:


(*)  (*)

- an Item has asterisks in both countries

(*)  (-)

- an Item has asterisks in the 1st country only

(-)  (*)

- an Item has asterisks in the 2nd country only
- to calculate a GM from these three PPPs with some weights where PPP for (*) (*) receives some higher weight than other PPPs. 

- the Items non-characteristic for both countries ( - ) ( - ) are ignored as earlier. 

The preliminary discussions with the PPP experts showed that the proposed modification has some obvious theoretical preferences relatively the present Eurostat method. For the moment it is difficult to say which impact could have the introduction of this proposal on the actual Eurostat results: Some comprehensive experiments are necessary and such experiments can be done during the forthcoming revision of the Eurostat results for 1995-1999 due to the change to the ESA’95.

In any case, even if the experiments does not show a significant impact on the numerical results then it will be important that this Eurostat procedure will be cleaned from some theoretical deficiencies, which can be a subject for criticism like it was the case during the World Bank PPP Conference (March 2002). 

The Working Party is invited to decide on a numerical test to be executed by Eurostat according to the methodology proposed in the paper and to request that the results of the test are being presented to the November 2002 Working Party.
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�  The characteristic products are marked by asterisk (‘*’). Therefore such approach was named as a method of „asterisks“. 


�  This procedure (some limits for the Laspeyres / Paasche ratios) is not applied in the present Eurostat practice but a possibility of its use exists in the respective computer tool.


�  The standard Eurostat PPP software includes a possibility to calculate the results without L/P limits as well as with L/P limits. This is an option selected by an authorized user.


�  Obviously, this systew of weights is partly arbitrary. However the present system of asterisks (Items with * have the weights of 1 and Items without * - the weights of 0) is arbitrary itself. For example, the ESCAP 1985 used an other system of weights: very characteristic Items received the weight of 3; moderately characteristic Items => 2; uncharacteristic Items => 1. If we use the qualitative indicators (characteristic / non-characteristic) then each system of quantative weights attributed to them will be inevitable partly arbitrary.
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