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THE CALCULATION AND AGGREGATION OF PARITIES

INTRODUCTION

The calculation and aggregation of parities requires from each country participating in a comparison,
either bilateral or multilateral, the following:

* aset of national annual average prices;
» abreakdown of national expenditure.

The prices have to be consistent with those used to estimate the expenditures.

This note follows a worked example to show how the national annual average prices are converted into
parities and how these parities are aggregated using national expenditure weights in Eurostat-OECD
multilateral comparisons. The worked example is in two parts. The first part describes how parities are
calculated for a basic heading. The second part explains how the parities for a basic heading are
combined with those of other basic headings to provide weighted parities or PPPs for each level of
aggregation up to the level of GDP.

THE CALCULATION OF PARITIESFOR A BASIC HEADING
Basic headings and repr esentative products

Prices are collected and reported at the level of the basic heading. In principle, a basic heading consists of
a group of similar well-defined commodities for which a sample of products can be selected that are
representative both of their category and of the participating countries. In practice, a basic heading is
defined by the lowest level of expenditure category for which explicit weights can be estimated. Thus, for
example, cheese is a basic heading and cheddar, camembert, feta, gorgonzola, gouda, etc. are individual
products within it. Expenditure on cheese is known, but expenditures on specific cheeses are not.

By definition, expenditure weights are not used below the basic heading level. Since, however, in
Eurostat-OECD comparisons, countries price not only items that are representative of their nationa
market but also items that are representative of the national markets of others, the representativeness of
the goods and services priced needs to be taken into account when deriving parities at the basic heading
level. Hence, when reporting prices, countries are required to indicate whether or not the products they
priced are representative of their national markets.

In this context, a product is said to be representative if it is purchased in sufficient quantities for its price
to be typical for that type of product in the national market. For instance, in the cheese example, cheddar
is obvioudly representative of the United Kingdom, camembert of France, feta of Greece, gorgonzola of
Italy and gouda of the Netherlands. However, cheddar is sold in sufficient quantities in France and the
Netherlands that it is representative of these countries aswell. Similarly, camembert is also representative
of Germany, Norway and Sweden, and gouda of Greece, Spain and Portugal.



Method of calculation
There are five stages:

e Calculation of "Laspeyres' and "Paasche" price ratios.
e Calculation of "Fisher" priceratios.

e Completing the "Fisher" matrix.

e Building the EKS matrix of transitive parities.

e Standardising the EKS matrix of transitive parities.

Price matrix

The price matrix consists of national annual average pricesin local currency. The representative products
for each country are indicated by an asterisk. Each country has at least one representative product which
is priced in at least one other country. Prices for products 2 and 3 are not available for country D and
country A respectively; product 5 is not priced in either country A or country C.

Product Country
A B C D
1 P. 3.43 P, 17.04* P, 633 P, 9.57*
2 P. 1.27* P, 15.67* P, 588* P, --
3 P, -- P, 27.27 P, 443* P, 9.95*
4 P. 2.25 P, 20.93 P. 755 P 10.22*
5 P, -- P, 15.75* P, -- P, 11.32*




"Laspeyres' priceratio matrix

When calculating the "Laspeyres' price ratios only the representative products of the base country are
involved irrespective of whether or not the products are representative of the partner country. Hence,
when A is the base country, the ratios for product 2 are calculated; when B is the base country, the ratios
for products 1, 2 and 5 are calculated; and so on. When a country has more than one representative
product a simple geometric mean of the priceratios is taken.

A B C D
L, 1000 L, 012773 L. 000216 L.,  0.28090
L, 12339 L, 1000 L.  0.04050 L, 19310
L, 46299 L, 37.335 L,. 1000 L, 60.144
L, -- L,  0.63534 L. 002246 L, 1000




The elements of the "Laspeyres' price ratio matrix are calculated as follows:

Base A:
L,a =P,/P,= 1.27/1.27 =1.000
Lo =P,/P,=15.67/1.27 = 12.339
Lo =P,/P, =588/1.27 = 462.99
Base B:
L,e =[(P./P,)(P,/P,)]" = [(3.43/17.04)(1.27/15.67)] ”* = 0.12773
Lo [(P,/P,)(P,/P,)(P,/P,)]"° = [(17.04/17.04)(15.67/15.67)(15.75/15.75)] ** = 1.000
Loe =[(P/P,)(P,/P,)]" = [(633/17.04)(588/15.67)]"* = 37.335
Lo =[(P/P,)(P./P,)]"* = [(9.57/17.04)(11.32/15.75)] ** = 0.63534
Base C:
L,c = PZa/ P,. = 1.27/588 = 0.00216
L. [(P,/P,)(P,/P]" = [(15.67/588)(27.27/443)] * = 0.04050
Loc =[(P,/P,)(P,/P)]"* = [(588/588)(443/443)]”* = 1.000
Loe =P, /P, =9.95/443 = 0.02246
Base D:
Lo =[(P./P)(P./P.)]" = [(3.43/9.57)(2.25/10.22)]"* = 0.28090
Lo =[(P,/P)(P,/P)(P,/P )P, /PI"
= [(17.04/9.57)(27.27/9.95)(20.93/10.22)(15.75/11.32)]** = 1.9310
Lo =[(P/P)(P./P.(PJP)]" = [(633/9.57)(443/9.95)(755/10.22)] * = 60.144
Lo = [(P/P) (PP, (PP (P /P

= [(9.57/9.57)(9.95/9.95)(10.22/10.22)(11.32/11.32)]* = 1.000



“Paasche” priceratio matrix

A B C D

P, 1000 P, 008104 P. 000216 P, --

P,  7.8300 P, 1000 P. 002678 P, 15740
P, 46299 P, 2469 P. 1000 P, 44523
P, 35600 P. 051785 P. 016626 P, 1000

The "Paasche" price ratios are calculated by taking only the representative products of the partner country
regardless of whether these products are also representative in the base country. They are obtained by
taking the reciprocals of the transposed "L aspeyres' price ratios, as follows:

Base A:

Pua =p,/P,=1/L,, =1.000

P = [(P/P)(P,/PI]""= 1L, =7.8300

Po =P/P, =1L, = 46299

Poa =[(P/P)(P/PII"*=1L,, = 3.5600

Base B:

Pus =p/P,=1/L,, =0.08104

P.. = [(P/P)(P,/P,)(P,/P.)]"°=1/L,, = 1.000
Pes = [(P/P,)(P/P]" = 1L, = 24.690

Pos =[(P/P(P,/P,)(P /PP /P =1L, =051785
etc.



“Fisher” priceratio matrix

A "Fisher" price ratio is the unweighted geometric mean of the "Laspeyres' price ratio and the "Paasche"
priceratio.

Hence:
Fon =[L, Pyl V2= =[L,/L,.] V= [1.000/1.000] ¥2=1.000
Fon =[LguPsl V2= =L, /L el Y= [12.339/0.12773] Y2 = 9.8286
Foe =[L, 5Pl V2= =[L, /L] V= =[0.12773/12.339] ¥2=0.10174
Fou =[LuPsl V2= =L /L, Y= [462.99/0.00216] Y2 = 462.98
Fuc =[L,P.d V2= [L,J/Loa] V= [0.00216/462.99] ¥2=0.00216
Foe = [Loe-Psel V2= = [Lge/Led Y= [37.335/0.04050] Y2 = 30.362
Fac =[LyePod V2= [Loo/Leel V2= [0.04050/37.335] ¥2=0.03294
Foe =[Le-Pol V2= =L/l Y= =[0.63534/1.9310] Y2 = 0.57360
etc.
A B C D
Fox 1.000 Foe 0.10174 F.c 0.00216 Foo --
Foa 9.8286 Foe 1.000 Foc 0.03294 Foo 1.7434
F,. 462.98 Foe 30.362 Foc 1.000 Foo 51.748
Foa -- Foe 0.57360 Foe 0.01932 Foo 1.000

Notethat F,,.F, . =1, F_..F, =1, etc; thatis, the above "Fisher" price ratios satisfy the country reversa

BA'T AR oAl ac
test.

The elements of the above matrix, however, are not transitive; thet is, F,,/F_,.# F,. F../F.s*¥ F.o €tC.
Neither isthe matrix complete.



Completed " Fisher" priceratio matrix

Since some prices are missing, some "Laspeyres’ and some "Paasche" ratios cannot be calculated.
Consequently, the respective "Fisher" ratios also cannot be produced. The missing "Fisher" ratios have
therefore to be estimated by calculating the geometric mean of all the available indirect "Fisher" ratios
connecting (or bridging) the countries for which the ratios are missing.

Hence:
A = [(F,/F.)(Fo/F.]" = [(0.5736/0.10174)(0.01932/0.00216)] * = 7.1013
Fo = [(F,/F..)(F.,.JF. )" = [(0.10174/0.5736)(0.00216/0.01932)] ** = 0.14082
A B C D

Fo 1.000 F,. 010174 F. 000216 F, 014082
Fun 9.8286 F,. 1000 F,.  0.03294 F,, 17434
F, 46298 F,. 30362 F,. 1000 F, 51748
Fo. 7.1013 F,. 057360 F,. 001932 F, 1000




EK S matrix of transitive parities

Although certain elements of the completed "Fisher" matrix are transitive because of the way they are
estimated, the elements of the original "Fisher" matrix are not. In order to ensure overall transitivity, the
EKS (Eltet6-K 8ves-Szulc) method is used to obtain the final balanced parities.

Transitivity is achieved by replacing each direct ratio by the geometric mean of itself and all the

corresponding indirect ratios obtained by using each of the other countries as a bridge:

Hence:
EKS,, =F,,
EKSB/A [(FB/A A/A)(FB/B A/B)(FB/CJ A/C)(FB/D A/D)] -
= [(Fo) (Fod Frd) (Fo/ Fu)] ™
= [(9.8286)%(0.03294/0.00216)(1.7434/0.14082)]* = 11.621
EKSC/A = [(FC/A) (FC/B A/B)(FC/D A/D)] .
= [(462.98)(30.362/0.10174)(51.748/0.14082)]* = 391.56
EKSD/A = [(FD/A) (FD/B A/B)(FD/C/FA/C)] .
= [(7.1013)%(0.5736/0.10174)(0.01932/0.00216)]* = 7.1013
EKSA/B = [(FA/B) (FA/C/FB/C)(FA/D B/D)] .
= [(0.10174)(0.00216/0.03294)(0.14082/1.7434)]* = 0.08605
EKSC/B = [(FC/B) (FC/A B/A)(FC/D B/D)] .
= [(30.362)2(462.98/9.8286)(51.748/1.7434)] ** = 33.692
EKSD/B = [(FD/B) (FD/A B/A)(FD/C/FB/C)] .
= [(0.57360)2(7.1013/9.8286)(0.01932/0.03294)] ** = 0.61106
etc.
A B C D
EKS,, 1.000 EKS,, 0.08605 EKS,. 0.00255 EKS,, 0.14082
EKS,, 11.621 EKS,, 1.000 EKS,. 0.02968 EKS,, 1.6365
EKS,, 391.56 EKS,, 33.692 EKS,. 1.000 EKS,, 55.136
EKS,, 7.1013 EKS,, 0.61106 EKS,. 0.01813 EKS,, 1.000




It can be easily shown that the EKS matrix is transitive because the ratios between the corresponding items in
each respective country (that is, the ratios of the respective elements between any given pair of columns) are
al equivalent.

EKS, . = EKS,, / EKS,, = 0.08605/33.692 = 0.00255
EKS, . = EKS,, / EKS,, = 0.14082/55.136 = 0.00255
EKS,, = EKS,, / EKS,, = 11.621/391.56 = 0.02968
EKS, . = EKS,, / EKS,, = 1.6365/55.136 = 0.02968
EKS, . = EKS,, / EKS,, = 7.1013/391.56 = 0.01813
EKS, . = EKS,, / EKS,, = 0.61106/33.692 = 0.01813
etc.

Thus, when all the elements in column A, for example, are multiplied by 0.08605 (EKS, ), they turn out
to be just the same as the respective elements in column B (subject to minor rounding errors). Similarly,
when the elements in column B are multiplied by 0.02968 (EKS,.) and the elements in column C are
multiplied by 55.136 (EKS,,), they give rise to the equivalent elementsin column C and D respectively.

EKS,, = EKS,,, X EKS,, = 1.000 x 0.08605 = 0.08605
EKS,, = EKS,, X EKS,,, = 11.621 x 0.08605 = 1.000
EKS,, = EKS,, X EKS,, = 391.56 X 0.08605 = 33.692
EKS,, = EKS,, x EKS, , = 7.1013 x 0.08605 = 0.61106
EKS, . = EKS,, X EKS,,_ = 0.08605 x 0.02968 = 0.00255
EKS, . = EKS,, X EKS,,. = 1.000 x 0.02968 = 0.02968
EKS.. = EKS,, X EKS, . = 33.692 x 0.02968 = 1.000
EKS, . = EKS,, X EKS, . = 0.61106 x 0.02968 = 0.01813
etc.

Moreover, the factors used to convert B to C and C to D can be used indirectly to convert B to D and
generate the same results as those obtained by using the direct coefficient.

EKS,, = EKS,, X EKS,,, = 0.08605 x 1.6365 = 0.14082
EKS,, = EKS,, X EKS,,, = 1.000 x 1.6365 = 1.6365
EKS,, = EKS,, X EKS,, = 33.692 x 1.6365 = 55.136
EKS,, = EKS,, X EKS,, = 0.61106 x 1.6365 = 1.000
etc.



EK S matrix of standardised parities

In the EKS matrix of transitive parities, the parities in each column are expressed with the corresponding
country asabase. To obtain a set of standardised parities -- that is with the group of countries as a base --
each element of the matrix is divided by the geometric mean of its column’s elements.

Hence:

EKS

A

= EKS,, / (EKS,, X EKS,, X EKS,, X EKS, )"
=1.000/ (1.000 x 11.621 x 391.56 X 7.013)"* = 0.0746

EKS, = EKS,, / (EKS,, X EKS,, X EKS,, X EKS, )"
=11.621/ (1.000 x 11.621 x 391.56 X 7.013)" = 0.8657

= EKS,, / (EKS,, X EKS,, X EKS,, X EKS, ) *

= 391.56 / (1.000 X 11.621 x 391.56 X 7.013)“ = 29.2159

EKS, = EKS,, / (EKS,, X EKS,, X EKS,, X EKS, ) *

=7.1013/(1.000 x 11.621 x 391.56 x 7.013) " = 0.5298

EKS,

C

etc.
A B C D
EKS, 0.0746 0.0746 0.0746 0.0746
EKS, 0.8657 0.8657 0.8657 0.8657
EKS. 29.2159 29.2159 29.2159 29.2159
EKS, 0.5298 0.5298 0.5298 0.5298

This provides the following vector of standardised parities.

A B C D

EKS 0.0746 0.8657 29.2159 0.5298
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THE AGGREGATION OF BASIC HEADING PARITIES
Method of calculation
There are four stages.

» Calculation of Laspeyres and Paasche PPPs.
» Caculation of Fisher PPPs.

* Building the EKS matrix of transitive PPPs.
e Standardising the EKS matrix.

Parity matrix and value matrix
The parity matrix consist of the parities calculated by the EKS method for each of the basic headings as

described in Part One. Each row comes from a separate standardised EKS vector. The first row comes
from the standardised EK'S vector in Part One.

Basic Country
Heading A B C D
v P. 0.0746 P, 0.8657 P. 29.2159 P, 0.5298
w P. 0.0731 P, 0.9504 P. 20.7252 P, 0.6945
X P. 0.0739 P, 11382 P. 251295 P, 04730
y P. 0.0695 P, 0.8758 P, 27.8034 P, 0.5908
z P, 0.0745 P, 0.7454 P. 26.8328 P, 0.6708

The value matrix contains expenditure values in national currencies by basic heading and by country.

Basic Country
Heading A B C D
v V., 5 v, 110 V., 2000 V., 120
w V,, 20 V,, 240 V,, 5300 " 180
X v, 15 v, 300 V., 3500 V, 200
y V,, 3 vV, 450 VvV, 10000 \ 250
z vV, 25 VvV, 500 vV, 6500 vV, 250

The following shows how PPPs are cal cul ated for three aggregates:
 Aggregatel=v+w
* Aggregate2=x+y+2z
e Aggregate3=v +w +Xx +y +z (overal PPPs)

11



L aspeyres PPPs

The Laspeyres PPPs for Aggregate 1 are calculated as follows:

BaseA:
L1, =[PPV, .+ (P/PIVI/(V,+V,)

=1[(0.0746/0.0746)5 + (0.0731/0.0731)20] / (5 + 20) = 1.000
L1, =[PPV, .+ (P /PIV,II(V, +V,)

=[(0.8657/0.0746)5 + (0.9504/0.0731)20] / (5 + 20) = 12.722
L1, =[PPV, .+ (PIPIVI/(V,+V,)

=[(29.2159/0.0746)5 + (20.7252/0.0731)20] / (5 + 20) = 305.12
L1, =[PPVt PPV, I/ (V. +V,)

= [(0.5298/0.0746)5 + (0.6945/0.0731)20] / (5 + 20) = 9.021

Base B:
L1l =[PPV, + PPV, (V,, +V,,)
=1[(0.0746/0.8657)110 + (0.0731/0.9504)240] / (110 + 240) = 0.07982
L1, =[(P/PIV,, + (P /PIV, IV, +V,)
= [(0.8657/0.8657)110 + (0.9504/0.9504)240]/(110 + 240) = 1.000
L1, =[PPV, + (P IPIV, IV, +V,,)

= [(29.2159/0.8657)110 + (20.7252/0.9504)240] / (110 + 240) = 25.560
I_:I'D/B = [(Pvd/va)va + (Pwd/wa)Vwb] / (va + Vwb)
= [(0.5298/0.8657)110 + (0.6945/0.9504)240] / (110 + 240) = 0.69342

Base C:
LlA/C = [(Pva/Pvt)ch + (PWa/PWI)VWIJ / (ch + VWI)

= [(0.0746/29.2159)2000 + (0.0731/20.7252)5300] / (2000 + 5300) = 0.00326
LlB/C = [(va/PvJch + (PWb/PWI)VWIJ / (ch + VWI)

= [(0.8657/29.2159)2000 + (0.9504/20.7252)5300] / (2000 + 5300) = 0.04141
LlC/C = [(PVC/PV()VVC + (PWC/PWI)VWIJ /(ch + VWI)

= [(29.2159/29.2159)2000 + (20.7252/20.7252)5300]/(2000+5300) = 1.000
I_:I'D/C = [(Pvd/PvJch + (PWd/PWI)VWIJ / (ch + VWI)
= [(0.5298/29.2159)2000 + (0.6945/20.7252)5300] / (2000 + 5300) = 0.02929
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Base D:
L1

AID

= [(Pva/Pvd)Vvd + (Pwa/Pwd)de] / (Vvd + de)

= [(0.0746/0.5298)120 + (0.0731/0.6945)180] / (120 + 180) = 0.11947

L:LBID = [(va/Pvd)Vvd + (wa/Pwd)de] / (Vvd + de)
= [(0.8657/0.5298)120 + (0.9504/0.6945)180] / (120 + 180) = 1.47468
L:LCID = [(Pvc/Pvd)Vvd + (ch/Pwd)de] / (Vvd + de)
= [(29.2159/0.5298) 120 + (20.7252/0.6945)180] / (120 + 180) = 39.9632
L:LD/D = [(Pvd/Pvd)Vvd + (Pwd/Pwd)de] /(Vvd + de)
= [(0.5298/0.5298)120 + (0.6945/0.6945)180]/(120 + 180) = 1.000
Aggregate 1
A B D
L, 1.00000 L,,  0.07982 L.  0.00326 L, 011947
L, 1272200 L,,  1.00000 L. 004141 L,, 147468
L., 305.14160 L., 2555985 L,.  1.00000 L, 39.96319
L., 9.02092 L,  0.69342 L.  0.02929 L,  1.00000
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The Laspeyres PPPs for Aggregates 2 and 3 are similarly cal cul ated.

Aggregate 2
A D
L,a 1.00000 L.s 0.08412 L. 0.00266 Lo 0.12631
Lo 12.29617 Lo 1.00000 Lec 0.03270 Leo 161381
L., 374.75620 Lee 31.12659 Lec 1.00000 L., 46.27289
Lo 8.24845 Loe 0.70255 Loe 0.02204 Loo 1.00000
Aggregate 3
A D
L. 1.00000 L,, 008318 L,.  0.00282 L,, 012426
Lo 12.40263 Lo 1.00000 Lec 0.03503 Loo 1.57207
L, 357.35260 L, 29.90886 L,  1.00000 L, 44.37999
Lo 8.44157 Los 0.70055 Lo 0.02398 Lo 1.00000
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Paasche PPPs

The Paasche PPPs are obtained by taking the reciprocals of the transposed Laspeyres indices:

Hence for Aggregate 1:
P1,, =1/L1,, = 1/1.0000 = 1.0000
P1,, =1/L1,, = 1/0.07982 = 12.52818
P1.,. =1/L1,, . = 1/0.00326 = 306.74850
P1,,. =1/L1,, = 1/0.11947 = 8.37030
etc.
Aggregate 1
A B D
P.a 1.00000 P.e 0.07860 P.c 0.00327 P.o 0.11085
P 12.52818 P.s 1.00000 P.c 0.03912 P.o 1.44212
P,.  306.74850 P,  24.14875 P.c 1.00000 P, 3414134
Poa 8.37030 P 0.67811 P.c 0.02502 P 1.00000
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The Paasche PPPs for Aggregates 2 and 3 are similarly calculated.

Aggregate 2
A B C D
Poa 1.00000 Poe 0.08132 P.c 0.00266 P.o 0.12123
P, 1188777 P. 1000 P. 003212 P, 142338
P,  375.93990 P,  30.58104 P.c 1.00000 P, 45.37205
P 7.91514 P. 061968 P. 002161 P,  1.00000
Aggregate 3
A B C D
P 1.00000 P,  0.08062 P.  0.00279 P, 011846
P, 1202212 P,,  1.00000 P,. 003343 P, 142744
P,  354.60990 P, 2854695 P,  1.00000 P, 4170141
Poa 8.04764 P.e 0.63610 P 0.02253 Poo 1.00000

16




Fisher PPPs
The Fisher PPPs are the unweighted geometric means of the Laspeyres and Paasche PPPs.

Hence, for Aggregate 1:

F1,, =[LL,,.PL,]"=[L1,,/L1 ]"*=[1.0000/1.0000]"* = 1.0000
F1,, =[L1,,.PL 1" =[L1,, /L1 ]"=[12.7222/0.07982] ” = 12.6247
F1, =[L1,,.P1., 1" =[L1.,/LL, ]" =[305.14/0.00326] " = 305.944
F1,. =[L1,,.PL,]""=[L1, /L1 ]"=[9.02092/0.11947]" = 8.68952
etc.
Aggregate 1
A B C D
Fox 1.00000 Foe 0.07921 F.c 0.00326 Foo 0.11508
Fou 12.62472 Foe 1.00000 Foc 0.04025 Foo 1.45831
F..  305.94400 Foe 24.84428 Foc 1.00000 F,, 36.93774
Foa 8.68952 Foe 0.68572 Foe 0.02707 Foo 1.00000
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The Fisher PPPs for Aggregates 2 and 3 are similarly calculated.

Aggregate 2
A B C D
Fo 1.00000 F,., 008271 F.. 000266 F, 012374
F, 1208670 F,. 1000 F,. 003241 F,., 151561
F.,. 375.34750 F,.  30.85261 Foc 1.00000 F., 4582027
. 8.08103 F,.  0.65980 F,. 002182 F,  1.00000
Aggregate 3
A B C D
Fo 1.00000 F,., 008189 F..  0.00280 F, 012133
F, 1221089 F,, 100000 F,. 003422 F,, 149801
F, 35597870 F, 29.2199 F,.  1.00000 F, 4301985
Fo. 8.24225 F,. 066755 F. 002324 F,  1.00000

Notethat F_,.F,. =1, F_,.F,.=1, etc; thatis, the above Fisher PPPs satisfy the country reversal test.

B/A*" A/B 17 CIA* AIC

The elements of the above matrices, however, are not transitive; that is, F. . /F..# F. ,F, /[F. # F, , €tc.

B/A"" CIA B/C' © A/B'" C/B A/IC?

In order to ensure transitivity, the EKS method is used to obtain the final PPPs.
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EKS PPPs

Transitivity is achieved by replacing each PPP by the geometric mean of itself and all the corresponding
PPPs obtained by using each of the other countries as a bridge as follows:

Hence for Aggregate 1:
EKS1,, =F,, = 1.00000
EKS]‘B/A = [(FB/A A/A)(FB/B A/B)(FB/C/ A/C)(FB/D A/D)] .

= [(Fo) (Fyd Frd) (Fa/ Fuo)] ™
= [(12.62472)7(0.04025/0.00326)(1.45831/0.11508)]** = 12.56158

EK SlC/A [ (FC/A) (FC/B A/B) ( I:C/D A/D)] .

= [(305.944)(24.84428/0.07921)(36.93777/0.11508)] ** = 311.65390
EK SlD/A [(FD/A) (FD/B A/B)(FD/C/FA/C)] .

= [(8.68952)(0.68572/0.07921)(0.02707/0.00326)]** = 8.58025
EK S:I'A/B [(FA/B) (FA/C/FB/C)(FA/D B/D)] .

= [(0.07921)%(0.00326/0.04025)(0.11508/1.45831)]** = 0.07961
EK S:I'C/B [(FC/B) (FC/A/FB/A)(FC/D B/D)] .

= [(24.84428)°(305.944/12.62472)(36.93774/1.45831)] ** = 24.81012
EK S:I'D/B = [(FD/B)Z( FD/A/FB/A)(FD/C/FB/C)] .

= [(0.68572)7(8.68952/12.62472)(0.02707/0.04025)] ** = 0.68306

etc.
Aggregate 1
A B C D
EKS,, 1.00000 EKS,, 0.07961 EKS,. 0.00321 EKS,, 0.11655
EKS,, 12.56158 EKS,, 1.00000 EKS,. 0.04031 EKS,, 146401
EKS,, 311.65390 EKS,, 24.81012 EKS.. 1.00000 EKS,, 36.32226
EKS,, 8.58025 EKS,, 0.68306 EKS,. 0.02753 EKS,, 1.00000
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It can be easily shown that the EKS matrix is transitive because the ratios between the corresponding itemsin
each respective country (that is, the ratios of the respective elements between any given pair of columns) are
al equivalent.

EKS, . = EKS, /EKS,, = 0.07961/24.81012 = 0.00321
EKS, . = EKS, /EKS,, = 0.11655/36.32226 = 0.00321
EKS, . = EKS, /EKS,, = 1.46401/36.322 = 0.04031
EKS, . = EKS,,/EKS,, = 12.56158/311.654 = 0.04031
EKS, . = EKS,,/EKS,, = 8.58025/311.654 = 0.02753
EKS, . = EKS, /EKS,, = 0.68306/24.811 = 0.02753
etc.

Thus, when all the elements in column A, for example, are multiplied by 0.07961 (EKS, ), they turn out
to be just the same as the respective elements in column B (subject to minor rounding errors). Similarly,
when the elements in column B are multiplied by 0.04031 (EKS,.) and the elements in column C are
multiplied by 36.32226 (EKS,,), they give rise to the equivalent elements in column C and D
respectively.

EKS,, = EKS,, X EKS,,, = 1.00000 x 0.07961 = 0.07961
EKS,, = EKS,, X EKS,,, = 12.56158 x 0.07961 = 1.00000
EKS,, = EKS,, X EKS,, = 311.6539 x 0.07961 = 24.81012
EKS,, = EKS,, x EKS, , = 858025 x 0.07961 = 0.68306
EKS, . = EKS,, X EKS,,. = 0.07961 x 0.04031 = 0.00321
EKS, . = EKS,, X EKS, . = 1.00000 x 0.04031 = 0.04031
EKS,. = EKS,, X EKS, . = 24.81012 x 0.04031 = 1.00000
EKS, . = EKS,, X EKS, . = 0.68306 x 0.04031 = 0.02753
etc.

Moreover, the factors used to convert B to C and C to D can be used indirectly to convert B to D and
generate the same results as those obtained by using the direct coefficient.

EKS,, = EKS,, X EKS,, = 0.07961 x 1.46401 = 0.11655
EKS,, = EKS,, X EKS,,, = 1.00000 X 1.46401 = 1.46401
EKS,, = EKS,, X EKS,, = 24.81012 x 1.46401 = 36.32226
EKS,, = EKS,, X EKS,,, = 0.68306 x 1.46401 = 1.00000
etc.
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The EKS matrices for Aggregates 2 and 3 are similarly calculated.

Aggregate 2
A B C D
EKS,, 1.00000 EKS,, 0.08228 EKS,. 0.00268 EKS,, 0.12368
EKS,, 12.15297 EKS,, 1.00000 EKS,. 0.03253 EKS,, 1.50303
EKS,, 373.64330 EKS,, 30.74503 EKS,. 1.00000 EKS,, 46.21071
EKS,, 8.08565 EKS,, 0.66532 EKS,. 0.02164 EKS,, 1.00000
Aggregate 3
A B C D
EKS,, 1.00000 | EKS,, 0.08168 | EKS,, 0.00281 | EKS,, 0.12150
EKS,, 12.24222 | EKS,, 1.00000 | EKS,,. 0.03439 | EKS,, 1.48741
EKS,, 35597210 | EKS,, 29.07738 | EKS,, 1.00000 | EKS,, 43.24987
EKS,, 8.23058 | EKS,, 0.67231 | EKS,, 0.02312 | EKS,, 1.00000
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Standardised EKS PPPs

In the three EKS matrices, the PPPs in each column are expressed with the corresponding country as a
base. To aobtain a set of standardised PPPs -- that is, with the group of countries as a base -- each element
of the matricesis divided by the geometric average of its column’s elements.

Hence for Aggregate 1:

EKSL, = EKSL,, / (EKSL,, x EKS1,, x EKS1,, X EKSL_ )"
=1.000/ (1.000 x 12.56158 x 311.6539 x 8.58025)" = 0.0738
EKSL, = EKSL,, / (EKSL,, x EKS1,, x EKS1,, X EKSL_,)*

=12.56158 / (1.000 x 12.56158 x 311.6539 x 8.58025)" = 0.9278

etc.
Aggregate 1
A B C D
EKS, 0.0738 0.0738 0.0738 0.0738
EKS, 0.9278 0.9278 0.9278 0.9278
EKS. 23.0207 23.0207 23.0207 23.0207
EKS, 0.6337 0.6337 0.6337 0.6337
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The calculation is repeated for Aggregates 2 and 3.

Aggregate 2
A B C D
EKS, 0.0722 0.0722 0.0722 0.0722
EKS, 0.8779 0.8779 0.8779 0.8779
EKS. 26.9925 26.9925 26.9925 26.9925
EKS, 0.5841 0.5841 0.5841 0.5841
Aggregate 3
A B C D
EKS, 0.0726 0.0726 0.0726 0.0726
EKS, 0.8895 0.8895 0.8895 0.8895
EKS. 25.8665 25.8665 25.8665 25.8665
EKS, 0.5980 0.5980 0.5980 0.5980

The three standardised EKS matrices obtained can be reduced to three EKS vectors of standardised
parities.

A B C D
Aggregate 1 0.0738 0.9278 23.0207 0.6337
Aggregate 2 0.0722 0.8779 26.9925 0.5841
Aggregate 3 0.0726 0.8895 25.8665 0.5980
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