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The most popular aggregation procedures using within the ICP/ECP are the EKS method (the averaging of bilateral results) and the Geary-Khamis (GK) method (the block approach – averaging of national prices). Both multilateral methods are described in details in many reports
. 

However one particular problem should still be clarified. This is the treatment of so-called „Problem categories“ or „Balancing categories“, i.e. basic headings (BH) which are obtained as a balance of other categories and can have negative nominal values (and correspondingly - negative notional quantities). The following BH are regarded usually as „balancing categories“: „Change in stocks“, „Net exports“, „Net expenditures of residents abroad“
 but, generally, practically all BHs from „Gross Fixed Capital Formation“ (GFCF) in the part „Machinery and Equipment“ and „Other products“ can have negative values. The main reason of this phenomenon is the export of „second hand“ equipment. So input data for the Eurostat 1997 comparison contained really several BH from GFCF with negative values (see para. III). Exactly this circumstance does not allow to carry out the recommendation of some authors – to distribute „Change in stocks“ and „Net exports“ between BH representing goods only to avoid the treatment of negative values.

To guarantee meaningful results for the respective aggregates in general case, the „balancing“ categories need a special treatment. First of all, this was detected by the use of the GK method (see para.II) because negative values in input data led in some cases to meaningless overall GK results –negative international prices or even a negative global PPPs. However a special treatment for „balancing“ categories is needed, in principle, by all methods based on averaging of input data - even by very simple methods like Paasche and Laspeyres indices (see, para.I). An approach to include the „balancing“ categories in the EKS and the GK aggregation general procedures is proposed below.

I. Treatment of „balancing“ BH within the EKS method

The EKS method utilizes all available direct and indirect indices (usually of Fisher’s type). The EKS index between any two countries is the geometric average of the direct index between these countries and all possible indirect (via bridge-country) indices, in which the direct index is given twice the weight of each indirect index.

The basic point of the EKS method is the calculations of bilateral PPPs: Laspeyres and Paasche PPPs with further averaging by Fisher’s formula. Laspeyres-PPP can be interpreted as an arithmetic mean from particular PPPs with weights of base country and Paasche-PPPs can be interpreted as an harmonic mean from particular PPPs with weights of counterpart country. The Laspeyres and Paasche PPPs (and, in effect, EKS-PPPs) as correct averages can be calculated by correct averaging and this is based, first of all, on correct treatment of „Balancing categories“).
Strictly theoretically correct average price indices and quantity indices can be calculated on the basis of non-negative or even strictly positive (for price) input data (prices and quantities). The mechanical application of standard formulas violates the average test in the cases when headings with negative value have a significant share of the aggregate and can lead to fully meaningless results: obtaining of negative Laspeyres or Paasche PPPs (see para.III).

For example, the heading „Net exports“ was splitted in the first phases of the CIS comparisons (1994-1995) into two separate basic headings „Exports“ (positive nominal values) and „Imports“ (negative nominal values) with different Exchange Rates (specific PPPs) for them. Exports and imports were first treated separately because exchange rates of CIS countries were extremely volatile, and it was believed that the timing of foreign trade could have strong influence on results. The separation was done due to some objective reasons but nevertheless this led to the situation that many PPPs for „Net exports“ (1994 as well as 1995) were situated outside the diapason: PPP for „Exports“ - PPP for „Imports“. The most extreme case was PPP „Manat/1000 Russian Roubles“ for „Net exports“ for Turkmenistan in 1994 comparison: 




PPP for „Exports“ was 6.87 M/RUR




PPP for „Imports“ was 7.86 M/RUR

but 




F-PPP for „Net exports“ was 1.16 M/RUR only.

It was very difficult to interpret obtained results (gigantic differences between aggregated PPP and PPPs for particular headings) in the economic terms but fortunately it turned out that monthly exports and imports in CIS countries followed closely the same pattern in the next year and therefore the method could be abandoned in the further phases of the CIS comparison.
To avoid such cases it is possible to use a simple modification of the standard formulas of Laspeyres and Paasche PPPs: absolute nominal values should be used instead of actual nominal values of expenditure data (official present methodology) which are used as weights.
So according to the modified method the PPPs of Laspeyres-type and Paasche-type have to be calculated on the basis of absolute nominal values:


1) Laspeyres - Type:
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where

PPPLj/k - Laspeyres-PPP for the aggregate (Country „j“ to Country „k“),

pppj/k-  PPPs for basic headings (Country „j“ to Country „k“),

wk - nominal values for basic headings in Country „k“.


2) Paasche - Type:
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(I.2)
PPPPj/k =  ---------------  =     ------------------
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where

PPPPj/k - Paasche -PPP for the aggregate (Country „j“ to Country „k“),

pppj/k-  ppp for basic headings (Country „j“ to Country „k“),

wj - nominal value for basic headings in Country „J“.

The modified method guarantees the obtaining of positive meaningfull average PPPs. The absolute values are used for the calculation of bilateral PPPs (I.1 and I.2) only. Real values, etc. should be calculated on the basis of actual nominal values (with signs).
It is obvious from (I.1) and (I.2) that possible differences between the results obtained by official method (actual nominal values) and the modified method (absolute nominal values) are mainly depended on two factors: share of negative expenditure data and the variation of BH-PPPs. For example, if BH-PPPs are the same for all BH within an aggregate then the impact of BH with negative nominal values is eliminated. Some concrete numerical examples from 1997 Eurostat comparison are given in para.III.

II. Treatment of „balancing“ BH within the Geary-Khamis (GK) method

The main idea of the GK method proposed by R.Geary (1958) is the use of international prices which are calculated as average values weighted (the national quantities - physical or imaginary - are used as weights) from national prices revaluated with simultaneously calculating PPPs into a common currency (e.g. International Dollar, International Shilling, etc.). The average international prices and PPPs are interdependent being defined by an underlying set of simultaneous linear equations.

An average „International price“ of the ith item (denoted (i) is the quantity - weighted arithmetic average of the purchased-power-adjusted national prices of the ith item in the N participating countries. The global purchasing power parity = PPP (denoted fj) for the jth country for the aggregate in question is equal to the ratio of the total expenditure at international prices to the total expenditure at national prices.

These definitions lead to the system of (N+M) lineal equations in (N+M) unknowns ((i and fj) which can be modified to the reduced system with (N-1) unknown variables fj. The Gauss-method with the selection of main elements or an iterative method can be used for solving the reduced system of the equations. 

As input the GK-method requires prices and physical quantities for the sets of products to be covered. In actual comparisons, input into GK are not quite those originally envisioned by R.Geary. Actually PPPs (‘National currency/Numeraire currency’) for primary groups are used as „notional“ (fictitious) prices and a set of „notional“ (fictitious) quantities, each obtained as ratio of nominal value (in national currency) to corresponding PPP.

S.H. Khamis (1970 and 1972) proved existence and uniqueness of a positive solution for the Geary system. He demonstrated that meaningful results can be guaranteed if non-negative input data („notional“ quantities) are used.

Therefore BH („problem categories“) which can have negative nominal values (and correspondingly- negative „notional“ quantities“) need a special treatment within the GK technique. „Problem categories“ are usually excluded from the GK-calculations and some special calculations (sometimes very complicated) are made for these categories after the main GK-calculation. Such procedure complicates the general algorithm of GK method and, speaking strictly, the separation of an aggregate into two (or several parts) leads to the non-invariant (relatively to the numeraire country) results.

It seems that there is a simple approach to include all categories in general GK-calculation. We propose to use the absolute values of indicators wij  and q ij (without sign) instead of their actual values (with signs). In effect, we have the GK system which will produce always positive international prices and PPPs:

(II.1)

(i  =  

 / 

;

i = 1,2,...,M

(II.2)

fj = 

 / 

; 

j = 1,2,...,N 

where 

Pij is „notional“ price of ith item in the jth country 

qij  is „notional“ quantity (weight) for ith item in the jth country;

Qi  = 
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 - total quantity of the ith basic heading (sum of absolute quantities),

fj is the global purchasing power parity
 „International currency/National currency“ of given aggregate (GDP) for the jth country 

wij  = pij * |qij| - modified nominal value for ith item in the jth country (in national currency);

Wj  = 
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 - modified total value of the aggregate in question for country j at national prices,

N - number of participating countries;

M - number of basic headings (primary groups),

It can believe this approach is not only practicable but also correct from a theoretical point of view of the calculation of „true“ averages. So, international prices are average weighted values from recalculated national prices by help of Global PPPs with qij/Qi as the weights and global PPPs are average weighted values (from individual PPPs „International price/National price“) with the values wij/Wj as the weights. Any correct average (which is between maximal and minimal values) can be calculated if the weights are non-negative. In our case the using of absolute values of indicators qij and wij in (II.1) and (II.2) gives us the possibility for the calculations of correct average values. 

The absolute quantities are used within the GK-method for the calculations of international prices only. The actual quantities (values) based upon fact (with sign) and the international prices calculated by formula (II.1) should be used for calculations of real values and respective volume indices, etc. Consequently the global purchasing power parities fj (II.2) are used for the calculation of the average international prices only. The „standard“ PPP „International currency/National currency“ (Fj) which should be used for the calculation of Real Values (Volumes) are calculated as the ratio of Real GDPs at international prices to Nominal GDPs at national prices. Of course, this procedure needs an additional explanation for users but the general „gain“ seems to be more than some „new“ problems.

III. Some examples and experiments within EUROSTAT 1997 comparison

The last EU/OECD comparisons focused mainly on the results obtained by EKS method. Therefore several numerical examples and experiments will be done on the basis of data from Eurostat 1997 comparison.

As it was mentioned above the following BH are regarded traditionally as „balancing categories“: „Other products“, „Changes in stocks“, „Net exports“, „Net expenditures of residents abroad“. Surprisingly, two BH from the aggregate „Machinery and Equipment“ (GFCF) had negative values (a possible reason of this phenomenon can be the export of „second hand“ equipment) within the 1997 Eurostat comparison: 


- 14130211 „Boats, etc.“ – for Sweden,


- 14130231 „Aircrafts, etc.“ – for Sweden and Iceland.

In effect, Sweden and Iceland had negative expenditure data for Heading 141302 „Other Transport equipment“ as a whole. This led in the initial versions of the 1997 calculations to several negative binary Laspeyres-PPP and to impossibility to calculate the respective Fisher-PPPs; many of other binary PPPs were meaningless for Sweden and Iceland. The detailed analysis of these curiosities are given in the Table 4 and Table 5.

The software used earlier by Eurostat for the aggregation calculation produced the results for 54/53 analytical categories
 only and therefore the problem of „balancing“ categories was hidden. A new VBA program
 used now by Eurostat produced the results for each Heading in the GDP classification (more than 400 headings) and therefore the problem with Heading 141302 „Other transport equipment“ was detected immediately. The official methodology said nothing about the treatment of „balancing“ categories and therefore a practicable simplification was used: Fisher-PPPs were obtained as geometric means from the product of absolute Laspeyres and Paasche PPPs. Obviously this was not a scientific solution but a practicable „trick“ and it was agreed to investigate this problem in detail and to find an appropriate solution for the future comparisons.

The theoretical considerations and proposal were given in para.I. The results of some numerical experiments on the basis of data from 1997 Eurostat comparison are given below. The PPPs for several analytical categories were calculated by official methodology (the use of actual nominal values) as well as by modified methodology (the use of absolute nominal values). It was explained above that the differences between the results are depended mainly on two factors: share of negative expenditure data and the variation of BH-PPPs.

The following analytical categories contained BH with negative values were included in the experiments
: GDP, Private Final Consumption (national), Gross Fixed Capital Formation, Machinery and Equipment, Transport equipment. 

First of all, the results at the GDP level were examined because they are interesting for all users. As showed the experiments, the impact of BH with negative values was remarkable for some countries even at the GDP level: the differences between the results by official methodology and by experimental methodology were about 2.5 - 6.5% for the countries with a relatively high share of „negative“ BH and a high variation of BH-PPPs (last factor at the GDP level concerns mainly the countries with the high differences between Exchange Rate(XR)
 and BH-PPPs). The summary of the GDP results for all 20 countries participated in the 1997 Eurostat comparison are given in Table 1 (the differences higher than 1% are given in red script).











Table 1

	
	GROSS DOMESTIC PRODUCT

	
	% of (-) expenditure data
	PPP by 

official methodology
	PPP by experimental methodology
	Diff. 

(%)

	
	
	
	
	

	GERMANY
	-
	2.14747
	2.14795
	0.02

	FRANCE
	1.09
	7.22201
	7.21588
	-0.08

	ITALY
	1.16
	1759.72
	1768.89
	0.52

	NETHERLANDS
	0.01
	2.17435
	2.17958
	0.24

	BELGIUM
	-
	40.0992
	40.1829
	0.21

	LUXEMBOURG
	0.81
	44.0423
	44.0128
	-0.07

	UNITED KINGDOM
	-
	0.69533
	0.69673
	0.20

	IRELAND
	0.98
	0.72141
	0.72359
	0.30

	DENMARK
	0.14
	9.1538
	9.1346
	-0.21

	GREECE
	11.50
	248.755
	255.732
	2.80

	SPAIN
	4.10
	135.446
	137.328
	1.39

	PORTUGAL
	12.45
	130.374
	137.224
	5.25

	AUSTRIA
	1.55
	14.5588
	14.5630
	0.03

	SWEDEN
	0.14
	10.4746
	10.4545
	-0.19

	FINNLAND
	-
	6.45491
	6.45781
	0.04

	SWITZERLAND
	0.98
	2.12593
	2.11197
	-0.66

	ICELAND
	2.91
	85.8528
	85.9368
	0.10

	NORWAY
	-
	9.9644
	9.9391
	-0.25

	POLAND
	8.02
	1.78923
	1.90484
	6.46

	CYPRUS
	24.08
	0.440523
	0.466202
	5.83


As we can see from Table 1 the significant differences were obtained mainly for the countries with high share of basic headings „Net exports“ (Greece, Portugal, Poland, Cyprus) and „Net expenditures of residents abroad“ (Greece, Spain, Portugal, Poland, Cyprus) in expenditure data. Simultaneously these countries had also relatively low comparative price level indices [CPLI = ratio of PPP and XR)], i.e. it was also high variation between BH-PPPs (XR are used as specific PPPs for two BH mentioned above) for these countries.
Similar results were obtained for the category „Private Final consumption (national)“ – see Table 2. Practically the same countries have the highest differences: Greece, Spain, Portugal, Poland, Cyprus. Mainly this was due to high share of basic heading „Net expenditures of residents abroad“ with negative value in total expenditure data for this category (Cyprus – 30.6%!). Nevertheless the 2nd factor – low CPLI had also some impact, for example, Poland has Zero-value for the „Net expenditures of residents abroad“ but the difference for Poland was about 1.5%, exactly due to big difference between BH-PPPs and XR (Polish CPLI was about 50% of EU15=100).











Table 2

	
	PRIVAT (SNA) FINAL CONSUMPTION (nat.)

	
	% of (-) expenditure  data
	PPP by 

official methodology
	PPP by experimental methodology
	Diff. 

(%)



	
	
	
	
	

	GERMANY
	-
	2.10846
	2.10717
	-0.06

	FRANCE
	1.36
	7.03319
	7.02798
	-0.07

	ITALY
	1.88
	1736.64
	1745.19
	0.49

	NETHERLANDS
	-
	2.15081
	2.15295
	0.10

	BELGIUM
	-
	40.4264
	40.4514
	0.06

	LUXEMBOURG
	1.75
	40.9459
	40.9868
	0.10

	UNITED KINGDOM
	-
	0.72327
	0.72283
	-0.06

	IRELAND
	1.98
	0.72832
	0.72965
	0.18

	DENMARK
	0.28
	9.4834
	9.4429
	-0.43

	GREECE
	4.41
	258.005
	261.257
	1.26

	SPAIN
	6.68
	135.766
	138.122
	1.73

	PORTUGAL
	7.06
	144.489
	148.378
	2.69

	AUSTRIA
	1.78
	14.6946
	14.6783
	-0.11

	SWEDEN
	-
	10.9491
	10.9070
	-0.38

	FINNLAND
	-
	7.02943
	7.01135
	-0.26

	SWITZERLAND
	1.67
	2.18358
	2.16893
	-0.67

	ICELAND
	-
	94.3300
	93.9989
	-0.35

	NORWAY
	-
	10.6406
	10.5857
	-0.52

	POLAND
	-
	1.93521
	1.96277
	1.42

	CYPRUS
	30.59
	0.462928
	0.491643
	6.20


These examples concerned GDP and PFCE which have some traditional BHs with possible negative values: „Net exports“ and „Net expenditures of residents abroad“. As we indicated above, surprisingly some BH from Gross Fixed Capital Formation had negative nominal values for Sweden and Iceland. The effect of this circumstance on the results for the respective analytical categories is shown in the Table 3.

	
	GROSS FIXED CAPITAL FORMATION
	 MACHINERY and EQUIPMENT
	TRANSPORT EQUIPMENT

	
	% of (-) expendi-ture data
	PPP by 

official methodo-logy
	PPP by experimental methodology
	Diff. 

(%)


	% of (-) expendi-ture data
	PPP by 

official methodo-logy
	PPP by experimental methodology
	Diff. 

(%)


	% of (-) expendi-ture data
	PPP by 

official methodo-logy
	PPP by experimental methodology
	Diff. 

(%)



	GERMANY
	-  
	2.15664
	2.15652
	-0.01
	-  
	2.10114
	2.10151
	0.02
	-  
	2.15279
	2.15165
	-0.05

	FRANCE
	-  
	8.37142
	8.36705
	-0.05
	-  
	6.71570
	6.71377
	-0.03
	-  
	6.50493
	6.49971
	-0.08

	ITALY
	-  
	1686.81
	1687.28
	0.03
	-  
	1816.49
	1817.04
	0.03
	-  
	1950.14
	1949.45
	-0.04

	NETHERLANDS
	0.03
	2.29021
	2.28970
	-0.02
	-  
	2.00314
	2.00297
	-0.01
	-  
	2.01512
	2.01455
	-0.03

	BELGIUM
	-  
	39.0552
	39.0447
	-0.03
	-  
	38.2277
	38.2029
	-0.06
	-  
	36.0148
	36.0026
	-0.03

	LUXEMB.
	-  
	44.1134
	44.1082
	-0.01
	-  
	40.7290
	40.7299
	0.002
	-  
	40.8044
	40.7828
	-0.05

	UNITED KINGD.
	-  
	0.65357
	0.65355
	-0.003
	-  
	0.73432
	0.73424
	-0.01
	-  
	0.72422
	0.72411
	-0.01

	IRELAND
	-  
	0.72031
	0.72013
	-0.03
	-  
	0.76480
	0.76428
	-0.07
	-  
	0.67703
	0.67672
	-0.05

	DENMARK
	-  
	8.6677
	8.6642
	-0.04
	-  
	8.0838
	8.0792
	-0.06
	-  
	7.1587
	7.1601
	0.02

	GREECE
	-  
	253.802
	253.859
	0.02
	-  
	306.756
	306.751
	-0.002
	-  
	305.678
	305.665
	-0.004

	SPAIN
	-  
	141.001
	141.009
	0.01
	-  
	142.658
	142.639
	-0.01
	-  
	144.442
	144.415
	-0.02

	PORTUGAL
	-  
	145.681
	145.713
	0.02
	-  
	186.436
	186.349
	-0.05
	-  
	172.770
	172.662
	-0.06

	AUSTRIA
	-  
	14.3093
	14.3079
	-0.01
	-  
	14.0641
	14.0612
	-0.02
	-  
	13.8655
	13.8649
	-0.004

	SWEDEN
	1.06
	9.43746
	9.44078
	0.04
	1.86
	8.37704
	8.40407
	0.32
	11.95
	9.50243
	9.50281
	0.004

	FINNLAND
	-  
	5.23163
	5.23374
	0.04
	-  
	6.02031
	6.02345
	0.05
	-  
	6.76993
	6.76647
	-0.05

	SWITZERLAND
	-  
	1.70112
	1.70042
	-0.04
	-  
	1.65479
	1.65367
	-0.07
	-  
	1.37528
	1.37495
	-0.02

	ICELAND
	2.53
	82.6738
	82.5580
	-0.14
	6.76
	82.6849
	82.7198
	0.04
	52.98
	80.7185
	80.3657
	-0.44

	NORWAY
	-  
	9.2502
	9.2480
	-0.02
	-  
	8.8948
	8.8902
	-0.05
	-  
	8.1242
	8.1268
	0.03

	POLAND
	-  
	2.13729
	2.13884
	0.07
	-  
	3.10891
	3.10898
	0.002
	-  
	3.26895
	3.26778
	-0.04

	CYPRUS
	-  
	0.342494
	0.342688
	0.06
	-  
	0.459664
	0.459717
	0.01
	-  
	0.499823
	0.499868
	0.01


The differences for Sweden and Iceland for all three categories are not very high as it could be believed due to relatively high share of negative expenditure data (especially, „Transport equipment“). But this paradox was due to an another indirect reason: price data for 3 BH „Boots, etc.“, „Locomotives, etc.“, „Aircrafts, etc.“ were poor and it was agreed to use for these 3 BH a reference PPP for the next aggregation level. In effect, the variation of BH-PPPs within the heading „Transport equipment“ was minimal and the effect of negative expenditure data was avoided. In some other words, this was „happiness in adversity“.

To demonstrate the possible impact of BH with negative values on the results, several experimental calculations for 19 countries (w/o Cyprus) were carried out on the basis of original BH-PPPs for the Heading „Other Transport Equipment“. In this case, as we can see, significant differences 3-14% were obtained for some countries.











Table 4

	
	OTHER TRANSPORT EQUIPMENT

	
	% of (-) expenditure data
	PPP by 

official methodology
	PPP by experimental methodology
	Diff. 

(%)



	
	
	
	
	

	GERMANY
	-  
	2.15279
	2.15165
	-0.05

	FRANCE
	-  
	6.51429
	6.37319
	-2.17

	ITALY
	-  
	1944.26
	1911.93
	-1.66

	NETHERLANDS
	-  
	2.20594
	2.27187
	2.99

	BELGIUM
	-  
	38.7494
	39.2152
	1.20

	LUXEMBOURG
	-  
	36.1420
	36.2333
	0.25

	UNITED KINGDOM
	-  
	0.77106
	0.76807
	-0.39

	IRELAND
	-  
	0.74724
	0.75411
	0.92

	DENMARK
	-  
	8.1343
	8.4217
	3.53

	GREECE
	-  
	341.793
	348.295
	1.90

	SPAIN
	-  
	153.063
	152.194
	-0.57

	PORTUGAL
	-  
	173.352
	171.072
	-1.32

	AUSTRIA
	-  
	14.4603
	14.4390
	-0.15

	SWEDEN 

(Total expend. = -961)
	-263.2*)
	11.49615
	9.89014
	-13.97

	FINNLAND
	-  
	6.87317
	6.79406
	-1.15

	SWITZERLAND
	-  
	1.68420
	1.86391
	10.67

	ICELAND

(Total expend. = -543)
	-460.4*)
	77.6387
	71.8713
	-7.43

	NORWAY
	-  
	9.2303
	9.1988
	-0.34

	POLAND
	-  
	3.34851
	3.31915
	-0.88

	
	
	
	
	


*) These unusual shares were obtained due to fact that the expenditure data-Total were negative for these two countries and the calculation of correct shares was impossible. This is an additional indication that the BH with negative values are needed some special treatment.

The obtained differences (maximal – 14% for Sweden) are significant but they seem not very drastical taking into account the share of BH with negative values for Sweden (-263.2%) and Iceland (-460.4%). But this an indirect effect of multilateral calculation (compensation effect). Many bilateral indices (see Table 5) calculated by official methodology are curious and the differences are colossal.

Table 5

Binary PPPs for Sweden and Iceland for „Other transport equipment“ 

(on the basis of original BH-PPPs)
(1st line – Fisher-PPP; 2nd – Laspeyres-PPP; 3rd – Paasche PPP; 4th – L/P ratio)

	
	SWEDEN
	ICELAND

	
	Official Methodology
	Experimental Methodology
	Official Methodology
	Experimental Methodology

	 GERMANY
	0.19478
	0.21618
	0.03049
	0.03026

	
	0.17671
	0.21766
	0.03079
	0.03034

	
	0.21471
	0.21471
	0.03018
	0.03018

	
	0.823
	1.014
	1.020
	1.005

	 FRANCE
	0.65235
	0.66005
	0.12477
	0.09052

	
	0.66347
	0.67923
	0.17458
	0.09189

	
	0.64141
	0.64141
	0.08917
	0.08917

	
	1.034
	1.059
	1.958
	1.031

	 ITALY
	192.39557
	200.44805
	34.87415
	27.08721

	
	187.58571
	203.61665
	45.93330
	27.71080

	
	197.32876
	197.32876
	26.47766
	26.47766

	
	0.951
	1.032
	1.735
	1.047

	 NETHERLANDS
	0.19391
	0.22323
	0.01888
	0.03193

	
	0.17187
	0.22778
	0.01152
	0.03298

	
	0.21877
	0.21877
	0.03092
	0.03092

	
	0.786
	1.041
	0.373
	1.066

	 BELGIUM
	3.77425
	4.08923
	0.43073
	0.55518

	
	3.37665
	3.96377
	0.34551
	0.57401

	
	4.21866
	4.21866
	0.53697
	0.53697

	
	0.800
	0.940
	0.643
	1.069

	 LUXEMBOURG
	3.12533
	3.64882
	0.50631
	0.50631

	
	2.70645
	3.68904
	0.50687
	0.50687

	
	3.60903
	3.60903
	0.50576
	0.50576

	
	0.750
	1.022
	1.002
	1.002

	 UNITED KINGDOM
	0.06757
	0.07642
	0.01176
	0.01075

	
	0.06089
	0.07787
	0.01275
	0.01065

	
	0.07499
	0.07499
	0.01086
	0.01086

	
	0.812
	1.038
	1.174
	0.981

	 IRELAND
	0.06600
	0.07687
	0.00929
	0.01056

	
	0.05562
	0.07546
	0.00816
	0.01055

	
	0.07831
	0.07831
	0.01058
	0.01058

	
	0.710
	0.964
	0.771
	0.997

	 DENMARK
	0.49920
	0.82012
	0.08687
	0.11381

	
	0.31568
	0.85203
	0.06521
	0.11194

	
	0.78941
	0.78941
	0.11571
	0.11571

	
	0.400
	1.079
	0.564
	0.967


(continuation)

	
	SWEDEN
	ICELAND

	 GREECE
	26.27431
	34.38442
	3.95155
	4.80682

	
	20.34510
	34.84338
	3.21368
	4.75536

	
	33.93149
	33.93149
	4.85883
	4.85883

	
	0.600
	1.027
	0.661
	0.979

	SPAIN
	12.90527
	16.00842
	2.61152
	2.10250

	
	10.35774
	15.93776
	3.19655
	2.07188

	
	16.07938
	16.07938
	2.13357
	2.13357

	
	0.644
	0.991
	1.498
	0.971

	 PORTUGAL
	17.70738
	17.94624
	2.85590
	2.43820

	
	17.57082
	18.04805
	3.47225
	2.53084

	
	17.84501
	17.84501
	2.34896
	2.34896

	
	0.985
	1.011
	1.478
	1.077

	 AUSTRIA
	1.38167
	1.51181
	0.20609
	0.20381

	
	1.25025
	1.49687
	0.21423
	0.20951

	
	1.52690
	1.52690
	0.19826
	0.19826

	
	0.819
	0.980
	1.081
	1.057

	 SWEDEN
	1.00000
	1.00000
	0.14998
	0.14185

	
	1.00000
	1.00000
	0.11864
	0.14675

	
	1.00000
	1.00000
	0.18960
	0.13711

	
	1.000
	1.000
	0.626
	1.070

	 FINNLAND
	0.76310
	0.67905
	0.09928
	0.09965

	
	0.86291
	0.68331
	0.10313
	0.10388

	
	0.67482
	0.67482
	0.09558
	0.09558

	
	1.279
	1.013
	1.079
	1.087

	 SWITZERLAND
	0.08273
	0.18523
	0.00702
	0.02396

	
	-0.03846
	0.19282
	0.00198
	0.02307

	
	0.17794
	0.17794
	0.02488
	0.02488

	
	-0.216
	1.084
	0.080
	0.927

	 ICELAND
	6.66748
	7.04967
	1.00000
	1.00000

	
	5.27434
	7.29335
	1.00000
	1.00000

	
	8.42859
	6.81414
	1.00000
	1.00000

	
	0.626
	1.070
	1.000
	1.000

	 NORWAY
	0.72005
	0.91705
	0.13490
	0.11047

	
	-0.71912
	1.16643
	0.16844
	0.11295

	
	0.72098
	0.72098
	0.10804
	0.10804

	
	-0.997
	1.618
	1.559
	1.045

	 POLAND
	0.37353
	0.32883
	0.04565
	0.04882

	
	0.42133
	0.32653
	0.04401
	0.05032

	
	0.33115
	0.33115
	0.04736
	0.04736

	
	1.272
	0.986
	0.929
	1.063


The „normal“ limits for the L/P ratio (ratio between laspeyres and Paasche indices) are: 1.0 < L/P < 1.5. As we can see from Table 5, 14 L/P ratios for Sweden (from 18) are outside this zone, two bilateral PPPs (with Switzerland and Norway) are negative (?!)
 if the calculation were carried out by official methodology. The similar situation is for Iceland: 13 L/P ratios are outside the „normal“ zone and some L/P ratios are fully curious, e.g. L/P ratio for „Iceland/Switzerland“ is 0.08, i.e. Paasche PPP is more 10 times higher than Laspeyres PPP (?!). Obviously, many bilateral PPPs are non-realistic and some compensation effect by the use of multilateral method cannot be regarded an effective approach by weak basical data in general case.

The calculation by the proposed modified methodology brought plausible (in any case, correct from a formal point of view) results practically for all pairs of countries „Sweden/Country“ and „Iceland/Country“ – see the respective figures in the columns „Experimental methodology“ in Table 5. Of course, formally correct PPPs are not main aim of international comparisons but, on the other side, it is very difficult to prove/explain the transformation of meaningless input PPPs into meaningful final results.
IV. Differences between NA practice and international comparisons

The aggregation of positive and negative sub-items is a "normal" problem in national accounts. This is, for example, the recalculation from actual prices into constant prices by a very simple method: 

(IV.1)

∑(Q1*P0) =∑ [(Q1*P1)/(P1/P0)]

 (time periods 1 and 0 can be replaced by countries A and B).

To obtain the Real Value-Total in this context, we don't need meaningful aggregated price indices. It means, price indices for the total can be outside the range of the price indices of the BHs and the aggregate price indices can be, at all, infinite (when the sub-items are of equal size) but the volumes (Real values) can be still correct. The question in NA practice is: what should be a general coefficient (price index = Paasche index in concrete example given above) which produces the same Real Value (RV - value in prices of an another year or country) as it would be done by adding of partial RV. In this trivial case the price indices are only „collateral product“ and often the price indices used in NA practice are therefore not shown.

Nevertheless the problems by the use of the aggregation procedures in international comparisons are not the same and the argumentation is depended on the method applied. The situation in international comparison are much more complicated than in NA: the task is not the recalculation of an aggregate by prices of an another period (country) but the recalculation in a common currency (the differences by the content and numerical differences for these two tasks are colossal) taking into account the structures of different countries. The primary bilateral PPPs are only input data for further complicated treatment (starting from the calculation of Fisher-PPPs) within an international comparison. All "normal" considerations which are correct within simple methods like the standard recalculation of NA data into constant prices are not valid for more complicated methods starting from the F-Index. So, an implementation of chain-type indexes using a Fisher formula by BEA/US led to the hot discussions and to special educating the data users in the US. 

The direct analogues between NA practice for the recalculation into constant prices (usually simple P or L indices) and the EKS procedure in international comparisons are not fully valid. If we follow strictly the NA recalculation by the simple indices then the EKS method should be rejected immeditiately due to non-additivity. The non-additivity in the EKS results for the heterogeneous set of countries can be very high (for example, even for EU country Portugal for Heading "Rents, maintenance, electricity, etc." the non-additivity of Volumes is about 10%).

The EKS method has not direct analogues in the economic reality and this method cannot be explained strictly in economic terms (this was the main argument in favour of GK during the earlier phases of ICP). The EKS procedure is rather a formal mathematical approach to obtain transitive results with an equal impact of all countries. It is very difficult to apply intuitive considerations to EKS-PPP which is a complicated capricious conglomerate from direct and indirect PPPs obtained by very different weights and PPP structures. In this case it is better to use meaningful input PPPs (at least, from a formal point of view) for further calculations. If some bilateral PPPs (Paasche or Laspeyres) are meaningless (= 0 or < 0) then all further calculations either impossible or these meaningless PPPs should be replaced by some reference PPPs. 

Generally, all international comparisons define the Laspeyres and Paasche indices in terms of average values - see, for example, an OECD publication "A PPP comparison for the NIS. 1994, 1995, 1996" (OECD, Febr.2000), page 30: "A Laspeyres price index is formed by taking an arithmetic mean of the relative PPPs, using as weights the expenditure in the base country. A Paasche price index is formed by taking a harmonic mean of the relative PPPs, using as weights the expenditure in the partner country". The "true" averages can be calculated on the basis of non-negative weights only. If we define the basic Indices in terms of average values then we should follow the rules of this concept.

The most problematic point is the BH „Net exports“ because many developing countries have relatively high share of „negative“ „Net exports“ and the high differences between Exchange Rate and BH-PPPs
. To made the situation more clear we can introduce a simplification: to divide the GDP in two parts only - the sub-total excluding net exports (Domestic Absorption=DA) and net exports. 

There is a point of view that because of high exchange rate, volume of net exports is relatively low compared to nominal net exports and thus the inclusion of net exports reduce less real values than nominal values. Accordingly, PPP for GDP should go down compared to the PPP for the sub-total. Mr.S.Varjonen (OECD) formulated this opinion very clear: “By definition, GDP includes only domestic production and therefore the influence of imports should offset. If not, there is an inconsistency. However, the influence of imports is not neutralised in the new model but, on the contrary, import prices influence GDP even twice. "Domestic GDP" already contains imported products and then they are taken into account second time if net exports are recorded positive. IMPORTS SHOULD BE KEPT NEGATIVE EXACTLY TO NEUTRALISE ITS EFFECT... 

GDP excluding net exports is marked below GDPx. There is a major problem with countries, of which net exports are negative and exchange rates are significantly higher than PPPs for GDPx, in other words in cheap countries. Most CCs belong to this category. One can conclude that because net exports are negative and their PPPs relatively high (compared to domestic PPPs), PPPs for total of GDP must be lower than PPPs for GDPx. However, in the new model PPPs for GDP exceed PPPs for GDPx, which is not acceptable."

These considerations are correct but in the sense of simple methods like (IV.1) only. The GDP is domestic absorption (DA) adjusted by Imports (with Minus) and Exports (with Plus). No persons have doubts about this postulate. However the problem - In which way it is possible to reflect this correctly from price side (by PPP calculation) by the aggregation? - is an open question. Obviously the ignorance of this problem by the tradituional method of the EKS calculation is not a solution and this is possible (in some limits) only due to some “roughness” of the EKS procedure. For example, this is impossible for more refined procedures like the GK procedure. 

An EKS-PPP is a complicated capricious conglomerate from direct and indirect PPPs obtained by very different weights and PPP structures and all intuitive considerations on the basis of analyse of weights/Real values of one country only is not always valid for final results. In reality EKS processing may change considerably results relatively intuitive considerations and it is hard to say in general case anything about the size or even direction of possible differences. 

An imaginary example with two broad BHs (DA & „Net exports“) is given below in Tables 6 & 7.

Table 6

Treatment of „negative“ BH within EKS aggregation procedure Standard version: expenditure data with sign (+ -)

	
	
	
	
	
	

	
	Countries A and B
	
	
	

	
	W(A)
	PPP"A/B"
	W(B)
	QaPb
	QbPa

	DA
	1000
	2
	1000
	500
	2000

	Net Exports
	-100
	4
	200
	-25
	800

	GDP
	900
	2.1026
	1200
	475
	2800

	
	
	
	
	
	

	
	
	Aggregated PPP"A/B"
	
	
	

	
	Paasche-PPP
	1.8947
	
	
	

	
	Laspeyres-PPP
	2.3333
	
	
	

	
	Fisher-PPP
	2.1026
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	Countries C and B
	
	
	

	
	W(C)
	PPP"C/B"
	W(B)
	QcPb
	QbPc

	DA
	1000
	2
	1000
	500
	2000

	Net Exports
	-400
	16
	200
	-25
	3200

	GDP
	600
	2.3396
	1200
	475
	5200

	
	
	
	
	
	

	
	
	Aggregated PPP"C/B"
	
	
	

	
	Paasche-PPP
	1.2632
	
	
	

	
	Laspeyres-PPP
	4.3333
	
	
	

	
	Fisher-PPP
	2.3396
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	Countries C and A
	
	
	

	
	W(C)
	PPP"C/A"
	W(A)
	QcPa
	QaPc

	DA
	1000
	1
	1000
	1000
	1000

	Net Exports
	-400
	4
	-100
	-100
	-400

	GDP
	600
	0.6667
	900
	900
	600

	
	
	
	
	
	

	
	
	Aggregated PPP"C/A"
	
	
	

	
	Paasche-PPP
	0.6667
	
	
	

	
	Laspeyres-PPP
	0.6667
	
	
	

	
	Fisher-PPP
	0.6667
	
	
	

	
	
	
	
	
	

	
	Calculation of 
	 EKS-PPP
	
	
	

	
	Direct "A/B"
	2.1026
	
	
	

	
	Indirect "A/B" 

(via C) 
	3.5094
	 ( = 2.3396 / 0.6667)
	

	
	EKS "A/B"
	2.4941
	
	
	


Table 7

Treatment of „negative“ BH within EKS aggregation procedure Experimental version: use of absolute values
	
	
	
	
	
	

	
	Countries A and B
	
	
	

	
	W(A)
	PPP"A/B"
	W(B)
	QaPb
	QbPa

	DA
	1000
	2
	1000
	500
	2000

	Net Exports
	|-100|
	4
	200
	25
	800

	GDP
	1100
	2.2111
	1200
	525
	2800

	
	
	
	
	
	

	
	
	Aggregated PPP"A/B"
	
	
	

	
	Paasche-PPP
	2.0952
	
	
	

	
	Laspeyres-PPP
	2.3333
	
	
	

	
	Fisher-PPP
	2.2111
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	Countries C and B
	
	
	

	
	W(C)
	PPP"C/B"
	W(B)
	QcPb
	QbPc

	DA
	1000
	2
	1000
	500
	2000

	Net Exports
	|-400|
	16
	200
	25
	3200

	GDP
	1400
	3.3993
	1200
	525
	5200

	
	
	Aggregated PPP"C/B"
	
	
	

	
	Paasche-PPP
	2.6667
	
	
	

	
	Laspeyres-PPP
	4.3333
	
	
	

	
	Fisher-PPP
	3.3993
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	Countries C and A
	
	
	

	
	W(C)
	PPP"C/A"
	W(A)
	QcPa
	QaPc

	DA
	1000
	1
	1000
	1000
	1000

	Net Exports
	|-400|
	4
	|-100|
	100
	400

	GDP
	1400
	1.2727
	1100
	1100
	1400

	
	
	Aggregated PPP"C/A"
	
	
	

	
	Paasche-PPP
	1.2727
	
	
	

	
	Laspeyres-PPP
	1.2727
	
	
	

	
	Fisher-PPP
	1.2727
	
	
	

	
	
	
	
	
	

	
	Calculation of 
	 EKS-PPP
	
	
	

	
	Direct "A/B" 
	2.2111
	
	
	

	
	Indirect "A/B" 

(via C)
	2.6709
	 = 3.3993 / 1.2727 
	

	
	EKS "A/B" 
	2.3548
	
	
	


As we can see even F-PPP "A/B" by official method is not consistent with intuitive considerations in the sense of (IV.1) and PPP for Total is between the PPPs of the BHs. The  EKS-PPP "A/B" by official method is higher than EKS-PPP by experimental method and in this case Real value "Country A in prices of country B" by official method will be lower than by experimental method, i.e. the standard treatment of negative BH within the EKS method is not consistent with the conclusion - "PPP for Total should go down compared to the PPP for sub-Total" and the increase is even higher then by experimental method. 

This was an imaginary example with 3 countries. However the similar examples can be found in the concrete international comparisons. The tests, done for 1999 data, showed this fact. So there are two problematic EU countries with significant negative share of net exports and relatively low price level: Greece (-8%; PLI =77%), Portugal (-11% / 70%) and Spain (-1.3% / 82%). The results (PPP, PPS = 1) obtained within the EU15 are the following:





PPP-GDPx
  GDP-old model 
GDP-new model


GREECE 

254.6


251.3


258.2


PORTUGAL

141.2


138.6


144.5


SPAIN 

136.4


135.8


137.3

These results obtained by the traditional (old) model are in accordance with the concept "PPPs for total of GDP must be lower than PPPs for GDPx". However the results for the same countries obtained within the comparison for all 31 countries showed an other picture:





PPP-GDPx
  GDP-old model 
GDP-new model


GREECE 

254.5


256.2


255.2

PORTUGAL

142.0


141.9


143.4


SPAIN 

137.7


138.3


138.0
These results are outside the logic of the traditional method and the Greece and Spain GDP-PPPs obtained by the new model is even some closer to the PPP-GDPx than this is by the old model. The fixity of the EU15 is used in the official results but, of course, this is not an argument in the discussion: a correct method should work correctly by all circumstances (all sets of countries) or some specific premises should be exactly formulated.

These imaginary and actual examples show clearly that the simple ignorance of the problem of negative BH by the old method of the EKS calculation is not a solution. The simple keeping of Imports as negative  values during the PPP calculations does not mean that its effect on GDP-PPP will be automatically neutralized in a desirable way. The traditional method is inconsistent internally because of a mechanic combination of "neutralized" and "non-neutralized" PPPs. The old method can bring intuitively desirable (within a concept) results for one set of countries and it can bring non-desirable results (within the same concept) for an other set of the countries. 

An EKS-PPP is a complicated capricious conglomerate from direct and indirect PPPs obtained by very different weights and PPP structures. All intuitive considerations on the basis of analyse of weights of one country only is not always valid for the final results. All "normal" considerations which are correct within simple methods like the standard recalculation of NA data into constant prices are not valid for more complicated methods starting from the F-Index.  

All considerations about the neutralization of the effect of imported products are valid for the Paasche PPP only. The old method distorts systematically the rule "... PPPs for total of GDP must be lower than PPPs for GDPx" each time by the calculation of the  Laspeyres PPP between the countries of which one country has significant negative "net exports" and low price level (PPP << XR)
 and an other country (base country) has significant positive "net exports".  The Laspeyres GDP-PPP (destinated exactly for the same GDP with high share of Import) in this case is inevitable  higher then PPP-GDPx due to using the positive weights of the base country. The old method combines mechanically "neutralized" and "non-neutralized" PPPs for the same country. It is not very logically to use these "non-neutralized" PPPs in the further calculations (starting from the calculation of Fisher-PPPs) if the concept about the neutralization ("...PPPs for GDP exceed PPPs for GDPx, which is not acceptable") was declared. Usually such pairs of teh countries has very hi Laspeyres-Paasche Sread. The meaning of the F-PPPs for the situations with very high LPS is problematic - therefore the limits for the LPS ratios are used sometimes to obtain more realistic results (although the practicability of this approach in a general case is also under the question). 

The proposal about the use of the absolute values for the PPP calculations was based on the following considerations:


Simple bilateral PPPs are only input data for further treatment  (starting from the calculation of Fisher-PPPs) within international comparison. The EKS method has not  direct analogues in the economic reality and this method cannot be explained strictly in economic terms. The EKS procedure is rather a formal mathematical approach to obtain transitive results with an equal impact of all countries.  It is very difficult  to apply intuitive considerations  to  EKS-PPP which  is a complicated capricious conglomerate from direct and indirect PPPs obtained by very different weights and PPP structures.  In this case it is better to use meaningful input PPPs (at least, from a formal point of view) for further calculations. Of course, formally correct PPPs are not our main aim but the transformation of meaningless input PPP into meaningful final results is problematic. Generally, we define the Laspeyres and Paasche indices in terms of average values. The "true" averages can be calculated on the basis of non-negative weights only.  If we define the basic Indices in terms of average values then we should follow the rules of this concept. The transformation from the GDP by expenditure side to the GDP by production side is obvious but the optimal way for the calculation of PPP for the domestic production without the influence of imported products on the basis of prices collected for the expenditure on GDP is not clear. The problem concerns not only "Net export" for poor countries but,  generally, also  other BHs, for example, BHs  from "Machinery and equipment" rather for rich countries (see example from the paper for Sweden and Iceland in 1997). The indicator GDPx (GDP without "Net exports") includes also several negative BHs.
Obviously, nobody knows "true" figures and we measure differences between two "not fully true" results. If we use more or less complicated method then the verification of hypotheses, etc. is usually very difficult or even impossible at all. The real situation with 20-30 different countries is, of course, more complicated and, in general, it would be better to calculate the EKS-PPPs on the basis of meaningful bilateral PPPs because the problem concerns not only "Net exports" for poor countries but, generally, also BHs from "Machinery and equipment" rather for rich countries (see example from the paper for Sweden and Iceland).

In principle, two different cases should be considered:


1) There is an overlap between „positive“ and „negative“ BHs within the aggregate in question. A typical example is the GDP. Negative BHs or, more exactly,  BHs with negative expenditure data are presented in the GDP classification because the ECP/ICP attempts to  measure the produced GDP as Expenditure on GDP. In effect some elements (Imports, used Stocks from former periods, etc.) should be deducted from expenditures on GDP. In some other words, negative expenditure data should be reallocated between separate BHs.

The existence of these "negative" BHs is inevitable and as such is not a problem in NA sense. The problem is rather computational: in which way should be included such BHs in the aggregation procedures to avoid the obtaining of meaningless results.

To avoid the double counting of overlaped BHs, it is desirable to attempt to combine (to add) the overlapped BHs before the calculation of the PPPs. For example, BH „Net purchases abroad“ is included in the GDP twice with different signs: this BH has in the aggregate „FCP (national)“ the same value but an opposite sign than in the aggregate „Net exports“. Therefore these expenditure data for these two BHs should be combined before the calculation of the PPP for GDP (of course, this is possible if the same PPP is used for these BHs – fortunately, this is case in the last Eurostat comparisons: the exchanges rates to ECU/EURO is used as reference PPP for these BHs).

Obviously, the use of the absolute values is an ad hoc decision rather than a scientific solution. 


2) There is no overlap between „positive“ and „negative“ BHs within the aggregate in question. For example, some aggregates from the GFCF indicated in the section .... or „Net exports“ when this aggregate is calculated from the two BH „Exports“ and „Imports“. In this case, the use of absolute values during the PPP calculation is fully meaningful and can be justified from the point of view of the theory of calculation of average values.

The use of initial non-transformed negative input data in the case with non-overlapped BH leads to fully meaningless results. As it was mentioned above the meaningless results can be accepted for some bilateral indices but not for multilateral indices.

One example from the CIS 1994 comparison. As was mentioned in the section 1 (see p.3) the CIS comparison used in 1994-1995 two basic headings for „Net exports“ („Exports“ and „Imports“) with different exchange rates (XR).  This led in many cases to fully meaningless results:

	
	Net exports
	Imports
	Exports

	Azerbaijan
	251
	368
	321

	Kazakhstan
	11.54
	16.30
	15.88

	Kyrgyz Rep.
	3.10
	5.37
	5.51

	Tajikistan
	631
	1040
	1083

	Turkmenia
	1.16
	6.87
	7.86

	Turkey
	12 324
	13 590
	13 591


As we can see, very similar XRs for two BHs produced the aggregated PPP which were very far from initial input data. These unreasonable PPPs led to unreasonable Real values. The authors of the comparison understood this fact and gave a special remark. Obviously, because all estimates by the EKS method for any aggregation level are based on the basic heading data (not on sub aggregate data), anomalies in the PPPs for „Net export“ do not affect the estimates of real GDP. However, there was no sense in this case to publish these average PPPs for „Net export“ at all.
The considerations from NA practice could be applied rather to the G-K method which is based on the calculation of Real Values in average international prices. However the problem is that overall PPPs and average international prices are calculated within a common linear system and the positive solution is guaranteed if input data are positive. Therefore the exclusion of BH with negative values from the main calculation is inevitable by the use of standard G-K method and excluded BH should be treated in a special way with the introduction of additional hypotheses about reference PPPs and reference weights. Each separation of input data into several parts leads by G-K method to the results which are not base country invariant  (this is not only numerical problem but this is sometimes a political problem also). Additionally, it is very difficult to say in general case which results are more realistic: the results obtained by separation of input data or by the use of absolute values for the PPP calculation.

Conclusion

The existence of BH with negative values within an aggregate leads inevitably to some special treatment, i.e. to the application of some hypotheses / estimations / simplifications.

An analysis of the official aggregation procedures used within Eurostat comparison showed that the problem of „balancing“ categories with negative nominal values was not considered earlier and they were treated in a standard way. This was not correct from the theoretical point of view as well as from practical side. The experimental calculation on the basis of input data from Eurostat 1997 comparison showed that the absence of a special treatment of BH with negative nominal values leads to the „biased“ results even at the GDP level. The differences depend on two factors: share of „negative“ BH and variation of BH-PPPs.
The comparison 1997 included 20 more or less homogeneous countries (only Poland was an exception) and the experiments showed that the effect of the treatment of „balancing categories“ concerns, first of all, of the less developed countries. Taking into account the participation of 13 very different Candidate Countries (CC) the future Eurostat comparisons will comprise a very heterogeneous set of countries. Probability to obtain the problematic results for the many CC (many of them have big negative „Net export“ and simultaneously low comparative price indices) is high.

To obtain the plausible results in general case, a modified method was developed. The main idea is the using of absolute nominal values (for the PPP calculation only) instead of actual nominal values of expenditure data.
 This approach is consistent with the theory of the calculation of average indicators. The experimental calculations showed that the proposed modification is a practicable procedure. 

The possibility to use absolute values of expenditure data for the PPP calculations as an option was included in the VBA program for the EKS aggregation procedure - the concrete user has a choice and he can select the necessary version for the PPP calculation (actual expenditure data versus absolute values) in accordance with concrete circumstances. 

The EKS method is the calculation of the results for an aggregate on the basis of input data for all respective BHs and it is better to construct a general algorithm. If some aggregates (GDP, etc.) need some special treatment for some BH ("Net export", etc.) then these specific features should be indicated in the methodology. The official methodology should describe clearly: What should be done if some bilateral PPPs (Paasche or Laspeyres) are equal to Zero or have negative values? Such situations (concrete example was occurred within the real 1997 comparison for Heading "Other transport equipment" - see para.III) lead inevitably to a special treatment - the concrete proposals can be different. The approach proposed in the present paper is, maybe, the simplest but not necessary the best and further investigations can lead to better solutions. 

�  Detailed description of the multilateral methods (include desired properties of aggregation procedure) and the analysis of its advantages and disadvantages can be found in the large lierature:


Kravis I. a.o. A System of International Comparisons of GrossProduct and Purchasing Power. Baltimore,1975; 


Kravis I. a.o. World Product and Income. Intenational Comparisons of Real Gross Product. Baltimore,1982.


Hill P. Multilateral Measuremerents of Purchasing Power and Real GDP. SOEC, 1982.


Handbook of ICP. UN,N.Y.,1992.


PPPs for countries in transition. (Methodological Papers). Paris,  CCET, OECD, 1995.


International Comparison of Gross Domestic Product in Europe,1993. Results of the European Comparison Programme. UN, Statistical Standarts and Studies - No.47. N.Y. and Geneva,1997.


Comparison in real terms of the aggregates of ESA. Results 1998. Luxembourg, EUROSTAT,1999.


Purchasing Power Parities and Real expenditures.1996. Paris,OECD, 2000.


Short but very strong description of multilateral methods is done in the SNA-1993, chapter XYI, part F.


�  The new SNA’93 (ESA’95) introduced several additional categories which can have negative values, eg. „Acquisitions less disposals of valuables“. The last PPP OCD/Eurostat GDP Classification inclusdes several positions which are negative by the definition “Receipts from sales” in General Government.


� Kravis I. a.o. World Product and Income. Intenational Comparisons of Real Gross Product. Baltimore,1982 (see page.90) –a proposal concerning the disribution of „Changes in stocks“.


Ahmad S. „A Note on the Treatment of Net Foreign Balance in the Calculation of Real Values“. Vienna Consulation on the ECP (point 8 of the Agenda); Vienna, 1998 – a proposal concerning the disribution of „Net foreign balance“ (= “Net exports“).


�  This approach was proposed first time in the dissertation (for the grade „Doctor in Statistics“) of the author of this paper  „Multilateral methods for international comparisons“, published in Russian in 1982.


�  The EKS method was first proposed by C.Gini (1931) and it was later rediscovered by three independent researchers: Ö. Elteto, P. Köves (1964, Hungary) and B. Szulc (1964, Poland), therefore the name GEKS is used in the last publications.





� The inverted values ( i.e. 1/PPP) are used in original version of GK method but it is only a technical difference.


�  The analytical categories (54 in SNA and 53 in ICP classifications) comprise the aggregation level at which Eurostat publishs the official results of the annual comparisons.


�  This VBA program was written by the author of this paper in 1998 as a prototype of an official Eurostat software.


�  To avoid unnecessary complications, all experimental calculations (by official methodology as well as by experimental methodology) were carried out without the use of „fixity“ principle. As showed many examinations the impact of „fixity“ principle is negligible in the most of cases for the EKS aggregation method.


�  Two BH use XR as a specific PPP: „Net purchases abroad“ and „Net export“. The present paper does not consider the problem of applicabilty of XR as specific PPPs. This problem is duscussed, for example, in a paper prepared by Ahmad S. (World Bank) „A Note on the Treatment of Net Foreign Balance in the Calculation of Real Values“. Vienna Consulation on the ECP (point 8 of the Agenda); Vienna, 1998.


�  The Fisher PPP is calculated as a geometric mean from L- and P – PPPs. Should we legalize in this case the use of imaginary numbers like (a*i), where i is √-1? 


�  Main content of this paragraph was written on the basis of several discussions with the famous PPP / NA expert Mr.S.Varjonen (OECD).


� As we have indicated in the footnote 11 the problem of applicabilty of XR as specific PPPs is duscussed, for example, in a paper prepared by Ahmad S. (World Bank) „A Note on the Treatment of Net Foreign Balance in the Calculation of Real Values“. Vienna Consulation on the ECP (point 8 of the Agenda); Vienna, 1998.


�  In general, if a country has a significant share of expensive imports then the difference between GDP-PPP and the exchange rate should not be extremely high. Respectively, the price level index should be not drastically low. The existence of this effect is an indirect indication that the problem of Quality adjustments (quality differences between domestic and imported products) were not taken into account properly.


�  The proposed modification is applicable for EKS aggregation procedure (see para.I) as well as for GK aggregation procedure (see para.II).
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