Extrapolation of the ICP 2011 PPPs:
Approaches, problems with input data, experiments and first findings

S. Sergeev

The Global ICP benchmark results are available only one time per 5-6 years. The regional
results (at least, in the past) are available usually not more often than one time per 3-5
years!. However users are interested in the time—series. The extrapolation / retrapolation of
the ICP benchmark PPPs is a possible way. Therefore the WB decided to carry out
respective the post ICP 2011 activities. More specifically, it was decided to collect input data
for all Regions and to undertake estimation of regional and global PPPs for non-benchmark
years, namely for 2006-2010 and 2012-2013, covering, at least, the main ICP regions Africa,
Asia and the Pacific, CIS, Eurostat-OECD, Latin America and Western Asia. The estimation
approach is to be based on ICP benchmark year PPPs, national account deflators and
consumer price indices, and national account expenditures as provided by the RCs to the
World Bank. The following specific tasks were addressed:

- Reviewing the input data and determining the most feasible estimation approach;
- Conducting estimation of the non-benchmark year PPPs for the main ICP regions;
- Conducting estimation of the non-benchmark year global PPPs; and

- Preparing a report on the estimation approach as well as key findings, to be
reviewed by the World Bank and the ICP Regional Coordinating Agencies.

l. Covering and input data
The following countries are included in the WDI / PPP section. It means that these countries
have the 2011 PPPs, at least, for GDP and HFCE). The full set of the countries is presented
in Annex 1.The Regional distribution is presented in Table 1:

Table 1: No. of countries by the Regions *)

Region R-code Reg-Abbr No.
Africa 1 AFR 50
Asia and the Pacific 2 ASI 23
CIS 3 CIS 9
Eurostat-OECD 4 EUO 47
Latin America 5 LA 17
Western Asia 6 WA 12
The Caribbean 7 CARIB 22
Singleton 8 SIN 2
Pacific Islands 9 Pac_Isl 23
Non-Benchmark 10 Non-participants 15
TOTAL 220

*) EGY / EGZ (AFR / WAS), SDN / SDO (AFR/WAS), RUS / RUT (EUO/CIS) are double participants

It was an attempt to collect all available data from all countries.

L An exception is the Eurostat PPP Program which is carried out yearly by the rolling benchmark approach.



It was clear from the beginning that it will be very difficult / impossible to collect data from all
Regions backward for 2005-2014 at the BH level. Therefore it was decided to collect data at
the level of the main GDP aggregates and additionally CPI data at the level of main HFCE
product groups:

Table 2: Indicators necessary for the PPP extrapolation

DATA CATEGORIES

Code Name
CPI Consumer price indices (2011 =100)
DEF National account deflators (2011 = 100)
EXP National accounts expenditures (LCU)
POP Population
PPP Purchasing power parities (Global ICP 2011, USD =1)
XR Exchange rate (USD = 1)

Respectively the following GDP classification was used:
Table 3: GDP expenditure classification used in the experiments

DATA AVAILABILITY
(1=yes; 0=no)
BRI Note: individual country
availability may vary
Code  Name Aggregation | Aggregation | by, | ppp Iper| cpy
level level code
100000 :GROSS DOMESTIC PRODUCT GDP G1 1 1 1 0
110000 INDIVIDUAL CONSUMPTION EXPENDITURE BY HOUSEHOLDS |Main aggregate M1 1 1 1 1
110100  {FOOD AND NON-ALCOHOLIC BEVERAGES Category C1 1 1 0 1
110200 {ALCOHOL BEVERAGES, TOBACCO AND NARCOTICS Category C2 1 1 0 1
110300 {CLOTHING AND FOOTWEAR Category C3 1 1 0 1
110400 {HOUSING, WATER, ELECTRICITY, GAS, AND OTHER FUELS Category C4 1 1 0 1
FURNISHING, HOUSEHOLD EQUIPMENT AND ROUTINE
105001\ AINTENANCE OF THE HOUSE Category cs ot
110600 HEALTH Category C6 1 1 0 1
110700 |\ TRANSPORT Category c7 1 1 0 1
110800 {COMMUNICATION Category C8 1 1 0 1
110900 {RECREATION AND CULTURE Category C9 1 1 0 1
111000 EDUCATION Category C10 1 1 0 1
111100 RESTAURANTS AND HOTELS Category C11 1 1 0 1
111200 {MISCELLANEOUS GOODS AND SERVICES Category C12 1 1 0 1
BALANCE OF EXPENDITURES OF RESIDENTS ABROAD AND
111300 {EXPENDITURES OF NON-RESIDENTS IN THE ECONOMIC Category C13 1 1 0 1
TERRITORY
120000 INDIVIDUAL CONSUMPTION EXPENDITURE BY NPISHS Main aggregate M2 nla | nla nla| nla
130000 INDIVIDUAL CONSUMPTION EXPENDITURE BY GOVERNMENT |Main aggregate M3 1 1 1 0
COLLECTIVE CONSUMPTION EXPENDITURE BY .
140000 GOVERNMENT Main aggregate M4 1 1 1 0
150000 (GROSS FIXED CAPITAL FORMATION Main aggregate M5 1 1 1 0
CHANGES IN INVENTORIES AND ACQUISITIONS LESS .
160000 DISPOSALS OF VALUABLES Main aggregate M6 1 1 1 0
170000 BALANCE OF EXPORTS AND IMPORTS Main aggregate M7 1 1 1 0




Il. Analysis of available input data: detected problems and decisions?

WB finished the collection of input data from the Regions (Extrapolation Database) at the
beginning of August 2015. There aspects of the analysis of input data:

- Availability
- Within-country consistency

- Inter-country comparability

The initial analysis showed that not all Regions could supply input data in the necessary
details. Therefore it was decided to include in the further detailed analysis for the Global
extrapolation the following Regions (157 countries):

Region R-code Reg-Abbr No.
Africa 1 AFR 50
Asia and the Pacific 2 ASI 23
CIS 3 CIS 9
Eurostat-OECD 4 EU-O 47
Latin America 5 LA 17
Western Asia 6 WAS 12
Singleton (GO, IRN) 8 SIN 2
TOTAL 157

*) EGY / EGZ (AFR / WAS), SDN / SDO (AFR/WAS), RUS / RUT (EUO/CIS) are double participants

Several validation rounds were carried out (the last version of input data was DB/v8!). The
problematic points were detected and respective attempts for the corrections were done:

1) CPI

For the extrapolation purposes the CPI data had to be presented with the basis 2011=100.
However the first look showed that this was not uniformly even within the same region. Some
countries reported CPI data with basis 2011=100, some other — without the indication of the
basis and some other reported yearly CPl changes instead of indices. The respective
attempts for the uniformity were done and available CPI figures were recalculated to
2011=100. Nevertheless not all problematic points were clarified and these data should be
checked once again together with the Regional coordinators.

2) EXP Expenditure data

The NA expenditure data were available for the most of the countries, at least, at the GDP
level. In the case of missing data, the available structures (expenditures shares in GDP, %)
were used to obtain detailed data for non-benchmark years. The check / validation of NA
data was done, first of all, the comparison of the GDP structure for similar countries. The
most problematic points were fixed and corrected. One specific case was detected for the EU
countries because the use of different currencies. Several EU countries changed their
national currency (NC) to Euro between 2005 - 2014. Main categories were in Euros but
more detailed Groups in former local currency.

A more general point was the following: SNA’93 / ESA’95 vs. SNA’08 / ESA’10
Eurostat-OECD NA data were supplied in accordance with the SNA2008 / ESA2010. Several
EU-OECD countries had remarkable revisions (ESA’95 vs. ESA’10). In effect, even the ICP

2 The most of problematic points indicated in this section were in the meantime solved. The examples are given
to illustrate the problems which can occur also in the future and to draw the attention to the most important
aspects of the validation of input data used for the extrapolation.
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2011 Volume indices were revised in some cases remarkable (for example, official ICP 2011
GDP Vipc for AT was very close to NL Vipc; however the present 2011 NL GDP Vlpc is
remarkable higher than AT Vipc: 135 vs. 128, EU28 =100)3. It seems that the most of other
Regions used still SNA’93. This point needs further clarification.

3) NA Deflators

NA deflators for the main categories were mostly available but not of them NA deflators were
reliable. So, several CIS countries had a strange price dynamics — see, for example, AZR
and BLR (probably, the base years were changed / exchanged):
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A similar situation was also for other CIS countries:
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3 Eurostat recalculated also 2011 PPPs but these changes were relatively small (in any case much
smaller than NA data revision). Eurostat plans also the comprehensive revision of the 2005-2011 PPP
results due to the introduction of ESA 2010, more detailed COICOP and the changes in some other
classifications.
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The CIS deflators were checked and the WB attempted to obtain more reliable figures.

The CIS region was not an exception. There were very strange figures for Deflators as well
as for Volume chain indices even on the official (public accessible) databases. An impressive
example is “ESA 2010 Deflators and Volume indices for GG expenditure (Individual &
Collective)” for Ireland in the Eurostat NA database. The dynamics of both parts looked as
very strange (in the opposite directions). On other side, IRE Def for GG (both parts) in the
ESA 1995 domain looked as logical (respective IRE PPP results were also more or less
stable). Of course, there are some methodological differences for GG (Individual and
Collective Consumption expenditure) between ESA 2010 and ESA 1995 but the differences
in DEF (ESA 2010 vs. ESA 1995) were much higher than one can expected.

GDP and main components (output, expenditure and income) [nama_10_gdp]
Last update 11/09/201'5 20:31:02
Source of data  Eurostat

UNIT Chain linked volumes, index 2010=100
NA ITEM Individual consumption expenditure of general government
GEO/TIME 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014
Belgium 914 93.1 94.8 97.4 98.3 | 100.0 | 101.1 | 102.0 | 103.1 | 103.3
Bulgaria 97.9 | 102.8 | 105.3 | 104.9 95.6 | 100.0 | 102.9 | 100.4 | 102.3 | 108.3
Czech R. 96.8 94.8 95.8 96.3 99.9 | 100.0 98.6 97.8 99.4 | 101.9
Denmark 87.4 89.9 91.2 94.7 97.6 | 100.0 99.2 98.6 98.4 99.0
Germany 89.1 89.8 92.1 95.3 98.3 | 100.0 | 101.5 | 102.6 | 103.7 | 106.1
Estonia 85.3 92.3 97.3 | 101.2 | 100.6 | 100.0 | 100.4 | 102.5 | 102.4 | 103.6
Ireland 146.5 | 139.1 | 134.6 | 121.8 | 1145 | 100.0 | 86.3 : 65.7 :
UNIT Chain linked volumes, index 2010=100
NA_ITEM Collective consumption expenditure of general government
GEO/TIME 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014
Belgium 92.7 92.8 94.3 97.5 99.8 | 100.0 | 100.3 | 102.7 | 104.0 | 106.5
Bulgaria 106.0 | 108.7 | 109.0 | 107.2 | 100.3 | 100.0 | 100.6 | 101.1 | 104.7 | 106.7
Czech R. 93.1 95.6 95.4 97.0 99.3 | 100.0 95.5 92.8 95.7 96.7
Denmark 94.2 95.9 96.7 98.5 | 101.3 | 100.0 97.1 97.9 96.8 95.9
Germany 92.8 94.0 93.8 96.8 99.5| 100.0 | 100.0 | 101.5| 101.8 | 1024
Estonia 92.1 94.0 | 101.7 | 107.0 | 100.1 | 100.0 | 102.4 | 108.1 | 111.9 | 117.8
Ireland 46.5 58.1 72.0 86.9 90.7 | 100.0 | 123.9 : 196.3 :
UNIT Price index (implicit deflator), 2010=100, national currency
NA_ITEM Individual consumption expenditure of general government
GEO/TIME 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014
Belgium 85.5 87.8 90.0 94.8 98.5 | 100.0 | 104.2 | 106.8 | 107.7 | 110.0
Bulgaria 68.6 73.9 77.2 88.8 94.2 | 100.0 | 102.1 | 106.5 | 112.0 | 116.9
Czech R. 83.4 88.5 92.6 96.1 | 100.0 | 100.0 | 101.9 | 103.2 | 102.7 | 104.9
Denmark 88.4 90.2 92.7 95.2 98.7 | 100.0 | 100.1 | 102.8 | 104.1 | 105.7
Germany 93.3 94.7 95.5 96.0 98.5| 100.0 | 101.3 | 103.3 | 107.0 | 109.6
Estonia 73.8 77.7 88.4 | 101.5| 101.1 | 100.0 | 103.1 | 106.1 | 113.3 | 118.9
Ireland 55.6 63.9 73.1 83.9 91.9 | 100.0 | 114.3 : 149.3 :
UNIT Price index (implicit deflator), 2010=100, national currency
NA_ITEM Collective consumption expenditure of general government
GEO/TIME 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014
Belgium 89.6 92.9 94.3 96.8 99.2 | 100.0 | 103.3 | 106.3 | 108.5 | 108.6
Bulgaria 72.7 78.6 90.6 | 105.6 | 108.1 | 100.0 | 101.2 | 103.7 | 112.7 | 112.2
Czech R. 89.7 93.1 96.5 99.6 | 101.3 | 100.0 99.7 99.6 | 100.2 | 101.0
Denmark 86.0 88.3 90.6 95.3 97.4 | 100.0 | 101.1 | 103.3 | 103.2 | 103.8
Germany 97.2 97.0 97.3 98.2 99.4 | 100.0 | 102.0 | 104.3 | 106.1 | 108.2
Estonia 70.3 77.0 88.6 98.9 99.3 | 100.0 | 103.8 | 106.8 | 112.7 | 116.6
Ireland 213.9 | 1935 | 1735 | 156.6 | 130.6 | 100.0 | 80.5 : 51.3 :

IRE deflators for GG (individual and collection consumption expenditure) were corrected later
by Eurostat after the WB intervention.
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Within-country consistency of different price indices

To evaluate correctly the experimental results of the extrapolation at the different aggregation
level, one should be sure that the used price indices are consistent. The differences between
price indices and NA deflators (for example, between CPI-Total and Deflator for Individual
HH expenditure / HFCE) can exist due to methodological differences and the differences in
the content but these differences are usually not drastic. If CPI-Total figures are inconsistent

with NA HH deflators then it is problematic to use detailed CPI data for the extrapolation at
the C1-C12 level.

The initial set of input data contained many inconsistencies even for similar countries. For
example, EE and LV are similar countries but EE had high consistency and LV — high
inconsistency between CPI-Total and Deflator for Individual HH expenditure / HFCE:

CPI

EL-
Individual consumption expenditure by households M1~ LVA  Llatvia OECD 4 o WIHE W1 W1 %0 GO W 103 1030

DEF
110000  INDNDUALCONSUMPTIONEXP.BYHH Mt LVA  lavia EU-OECD 4 9164 11020 12216 11244 9427 97.18 10000 10301 10933 11186

CPI Eurostat-
Individual consumption expenditure by households Mt EST  Estonia OECD 4 YOI WG M U6 952 g N2 105 0B
DEF
INDIVIDUAL CONSUMPTION EXPENDITURE BY , Eurostat-
000 woysenonns MBS Bome e 4 g s w90 g %50 10000 145 1068 10740

Many problematic points were solved / corrected in the meantime. However there are still not
few countries (AFR; CIS; WA, CARIB Regions) with this problem — see Table below:



Indicator ~ Comparison of Differences between HFCE NA Deflator and CPI-Total

Source
Version v5
Date 02/10/12015
Notes:
Headin: Headin %Count Count Region

9 Heading name L o ™ Region | soring 2005 2006 2007 2008 2009 | 2010 2011 2012 2013
code . categor: | code  name = - = = = = = = = = =
110000 INDIVIDUAL CONSUMPTION EXPEND M1-DEF  DZA Algeria Africa 1 60.4 66.8 71.1 823 731 849 100.0 105.6 108.2
110000 Individual consumption expenditure| M1-CPl DZA Algeria Africa 1 757 770 800 836 908 946 100.0 109.7 1142

110000 INDIVIDUAL CONSUMPTION EXPEND M1-DEF COD  Congo, Dem. f Africa
110000 Individual consumption expenditure| M1-CPl COD Congo, Dem. Africa
110000 INDIVIDUAL CONSUMPTION EXPEND M1-DEF COG  Congo, Rep. Africa
110000 Individual consumption expenditure| M1-CPI COG Congo, Rep. Africa
110000 INDIVIDUAL CONSUMPTION EXPEND M1-DEF EGY  Egypt, Arab ReAfrica
110000 Individual consumption expenditure| M1-CPl EGY Egypt, Arab R Africa
110000 INDIVIDUAL CONSUMPTION EXPEND M1-DEF GNQ  Equatorial GuilAfrica
110000 Individual consumption expenditure| M1-CPl GNQ Equatorial Gu Africa
110000 INDIVIDUAL CONSUMPTION EXPEND M1-DEF ETH  Ethiopia Africa
110000 Individual consumption expenditure| M1-CPl ETH Ethiopia Africa
110000 INDIVIDUAL CONSUMPTION EXPEND M1-DEF GHA  Ghana Africa
110000 Individual consumption expenditure| M1-CPl GHA Ghana Africa
110000 INDIVIDUAL CONSUMPTION EXPEND M1-DEF GIN  Guinea Africa
110000 Individual consumption expenditure | M1-CPl GIN Guinea Africa
110000 INDIVIDUAL CONSUMPTION EXPEND M1-DEF MUS  Mauritius Africa
110000 Individual consumption expenditure | M1-CPl MUS Mauritius Africa
110000 INDIVIDUAL CONSUMPTION EXPEND M1-DEF SDN  Sudan (AFR) Africa
110000 Individual consumption expenditure| M1-CPl SDN Sudan (AFR) Africa
110000 INDIVIDUAL CONSUMPTION EXPEND M1-DEF ZWE Zimbabwe  Africa
110000 Individual consumption expenditure| M1-CPl ZWE Zimbabwe  Africa
110000 INDIVIDUAL CONSUMPTION EXPEND M1-DEF IDN  Indonesia Asia and t
110000 Individual consumption expenditure| M1-CPl IDN Indonesia  Asia and
110000 INDIVIDUAL CONSUMPTION EXPEND M1-DEF PAK  Pakistan Asia and t
110000 Individual consumption expenditure| M1-CPl PAK Pakistan Asia and
110000 INDIVIDUAL CONSUMPTION EXPEND M1-DEF KAZ  Kazakhstan CIS
110000 Individual consumption expenditure| M1-CPl KAZ Kazakhst CIS
110000 INDIVIDUAL CONSUMPTION EXPEND M1-DEF KGZ Kyrgyzstan CIS
110000 Individual consumption expenditure| M1-CPl KGZ Kyrgyzstan CIS
110000 INDIVIDUAL CONSUMPTION EXPEND M1-DEF TK  Tajikistan CIs
110000 Individual consumption expenditure| M1-CPl TJK Tajikistan  CIS
110000 INDIVIDUAL CONSUMPTION EXPEND M1-DEF UKR  Ukraine CIS
110000 Individual consumption expenditure| M1-CPl UKR Ukraine CIS
110000 INDIVIDUAL CONSUMPTION EXPEND M1-DEF EGZ  Egypt, Arab ReWestern /
110000 Individual consumption expenditure| M1-CPl EGZ Egypt, Arab RWestern .
110000 INDIVIDUAL CONSUMPTION EXPEND M1-DEF KWT  Kuwait Western /
110000 Individual consumption expenditure | M1-CPl KWT Kuwait Western .
110000 INDIVIDUAL CONSUMPTION EXPEND M1-DEF PSE  Palestinian Te/Western /
110000 Individual consumption expenditure| M1-CPl PSE Palestinian TeWestern .
110000 INDIVIDUAL CONSUMPTION EXPEND M1-DEF SDO  Sudan (WAS) Western £
110000 Individual consumption expenditure| M1-CPl SDO Sudan (WAS) Western .
110000 INDIVIDUAL CONSUMPTION EXPEND M1-DEF ARE  United Arab Er Western £
110000 Individual consumption expenditure| M1-CPl ARE United Arab EWestern .
110000 INDIVIDUAL CONSUMPTION EXPEND M1-DEF BRB  Barbados The Carib
110000 Individual consumption expenditure| M1-CPI BRB Barbados  The Carit
110000 INDIVIDUAL CONSUMPTION EXPEND M1-DEF VCT St Vincent antThe Carib
110000 Individual consumption expenditure| M1-CPl VCT St. Vincent an The Carit
110000 INDIVIDUAL CONSUMPTION EXPEND M1-DEF SUR  Suriname The Carib
110000 Individual consumption expenditure| M1-CPl SUR Suriname  The Carit
110000 INDIVIDUAL CONSUMPTION EXPEND M1-DEF TTO  Trinidad and T The Carib
110000 Individual consumption expenditure| M1-CPl TTO Trinidad and " The Carik

38.0 41.7 504 66.3 851 92.4 100.0 104.7 105.6
508 574 671 788 810 867 100.0 109.7 1115
639 70.2 869 108.1 936 87.6 100.0 141.5 135.2
801 853 876 940 988 1018 100.0 106.1 112.5
842 914 9.0 726 841 0917 100.0 110.2 119.8
516 554 611 728 814 905 1000 1073 1184
141.1 79.6 819 857 90.6 954 100.0 103.4 106.7
725 757 778 829 868 935 1000 1062 1129
254 46.0 53.4 642 753 87.8 100.0 1387 149.3
337 378 443 640 694 751 1000 1227 1394
329 594 693 849 955 110.2 100.0 101.0 149.8
452 501 598 69.7 831 920 100.0 1094 1221
229 315 365 372 467 719 100.0 141.0 139.7
348 469 576 682 714 824 100.0 1152 1289
69.6 75.1 819 909 926 952 100.0 104.4 108.1
958 978 1001 935 953 986 100.0 1025 106.7
704 67.6 785 823 810 877 100.0 1299 151.7
509 546 589 674 749 847 100.0 1355 1851
67.1 67.8 673 704 811 89.6 100.0 89.4 94.0
948 126.0 344 883 938 966 100.0 103.7 1054
54.2 615 703 79.7 834 934 100.0 106.1 113.0
652 738 784 861 903 949 100.0 104.0 110.6
395 49.4 535 625 754 836 100.0 106.1 114.3
518 559 60.2 724 823 937 100.0 109.6 1181
53.4 585 655 750 846 93.1 100.0 1062 121.4
100.2 1009 110.6 1020 989 1004 1000 987 976
47.4 505 56.4 70.1 742 855 100.0 112.2 120.6
993 994 1136 1135 946 1128 1000 101.7 984
26.7 335 437 60.0 665 748 100.0 1309 144.8
524 577 652 786 836 89.0 100.0 1059 1111
46.1 52,7 59.5 522 849 934 100.0 102.1 104.9
1054 106.7 111.5 1169 107.4 1043 100.0 954 961
84.2 914 960 726 841 917 100.0 110.2 119.8
51.6 554 611 728 814 905 100.0 107.3 1184
56.8 585 61.7 682 709 953 100.0 103.2 105.9
754 777 821 872 913 954 100.0 103.3 106.0
65.2 704 743 877 854 964 100.0 94.8 109.7
784 815 830 912 937 972 100.0 102.8 1045
704 67.6 785 823 810 877 100.0 1299 151.7
509 546 589 674 749 847 100.0 1355 1851
813 687 774 917 778 86.3 100.0 102.4 105.2
71.0 776 862 968 983 991 100.0 100.7 101.8
93.2 976 101.4 102.1 106.7 102.8 100.0 99.0 1159
690 741 7741 833 864 914 1000 1045 106.4
86.6 89.2 96.7 96.7 959 100.2 100.0 101.4 103.1
726 748 800 881 884 89.8 1000 1026 103.4
439 622 662 765 815 873 1000 111.1 1141
586 652 694 795 794 850 1000 1050 107.2
775 785 885 109.5 79.3 856 100.0 975 101.1
615 66.6 718 805 861 951 100.0 109.3 1149

O~ |~ N NN ] o|le o|le ol ol o|lw w|w wlw wlw vl o o] ala e o]l aa 2l 2 2l 2l 2 =

110000 INDIVIDUAL CONSUMPTION EXPEND M1-DEF FJP  Fiji Pacific Isk 82,7 85.8 883 89.5 90.8 94.6 100.0 103.5 103.0
110000 Individual consumption expenditure| M1-CPl FJP FJP Pacific Is 9 726 745 780 841 871 920 100.0 1043 106.8
110000 INDIVIDUAL CONSUMPTION EXPEND M1-DEF ARG  Argentina  Non-Benc 10 432 489 56.4 68.0 744 871 100.0 117.2 137.8
110000 Individual consumption expenditure| M1-CPl ARG Argentina  Non-Bem 10 592 657 7.5 776 825 911 100.0 110.0 121.7
110000 INDIVIDUAL CONSUMPTION EXPEND M1-DEF GUY  Guyana Non-Benc 10 36.8 689 77.7 847 865 923 100.0 105.7 105.9
110000 Individual consumption expenditure| M1-CPl GUY Guyana Non-Bent 10 701 747 839 907 933 953 100.0 1024 1043

The differences for some countries are very high. So, EGY has CPI-Total ~ 50% (2011 =100)
but EGY NA deflator for HFCE is only ~85% (2011=100). The differences for UKR and KAZ
are even higher: UKR HFCE-Def = 46% (2011=100) but UKR CPI-Total = 105% (2011=100);
KAZ HFCE-Def = 53% vs. KAZ CPI-Total = ~100%.



It seems that some countries (like EGY, KAZ and UKR) reported not CPI data with a fixed
basis but yearly indices: Current year relatively preceding year (2005/2004, 2006/2005,
2007/20067, ...). The check for UKR was undertaken and this hypothesis was confirmed:
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After the recalculation to the base 2011 =100 UKR CPI-Total is consistent with NA Deflator
for HFCE

Main Macroeconomic Indicators of Ukraine (as % of the previous year)

Year 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
UHpekcbl Consumer
noTpebuTenbckux | 114 109 | 113 | 125 | 116 | 109 | 108 | 100.6 | 99.7 | 112 price
ueH indices
2005=100 100 109 123 154 179 195 210 212 211 236
Consumer
2011=100 48 52 59 73 85 93 100 101 100 112 price
indices

The differences between CPI-Total and Deflator for Individual HH expenditure / HFCE lead to
high differences between extrapolated results by (C+M) version and M version. CIS Region
has only 9 countries => therefore rough inconsistencies for 2-3 have big impact on the
Regional averages. EGZ and SDO have also significant impact on the WA averages.
Therefore all such differences should be investigated carefully and inappropriate data should
be replaced.

Inter-country comparability of price indices

There were many efforts in the last decades to increase the international comparability of the
CPI and NA deflators. Nevertheless the comparability of these figures between the countries
is still weak in many cases. Even the comparability of HICP (Harmonized!) figures of EU
countries is problematic in numerous cases. For example, EE and LT are similar countries by
all features and, in effect, PLI for heading “Clothing and footwear” are very similar for all
benchmark PPP Survey years (2006, 2009, 2012). However HICP figures for “Clothing and
footwear” shows very different tendencies for EE and LT (!?):



2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
Clothing / Footwear C3 EST Estonia  Eurostat-OECD 4 81 84 88 91 93 95 100 105 110 112

Clothing / Footwear C3 LTU Lithuania Eurostat-OECD 4 131 128 121 117 107 101 100 100 12 101

It is very difficult to check actual international comparability of country’s CPI and NA figures.
Hopefully there is no systematic incomparability in the data used for the PPP extrapolation.
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The detected problems showed clearly that, maybe, it is easier to organise the new ICP 2017
Global round than to attempt to obtain the extrapolated 2015-2016 Global results as a hybrid
of various data sources.

As it was said above, several validation rounds were carried out in Aug-Sept’15. After this it
was decided to start the 1% set of the experiments to decide - What the aggregated level
(GDP deflator, C1-C13+M1-M7, M1-M7) is the most appropriate for the extrapolation?

The inclusion of five regions (AFR, ASI, EUO, LA, WA) and two singleton countries (GEO,
IRN) were indisputable but the treatment of the CIS Region in the Global extrapolation was
not so clear.

Treatment of the CIS region
Regarding the treatment of the CIS Region then there were two possibilities:
- toinclude CIS in the global EKS like all other Region
- to have only OECD-Russia in, and then link the CIS countries via OECD-Russia

If one wants to follow the official ICP 2011 practice then the link the CIS countries should be
done via Russia in the OECD comparison. However the link of CIS countries via RF/OECD
was never a good way: neither organisationally (Why UKR, BLR, ... should be included in the
World comparison via RF?) nor practically / methodologically. If the Regions and the World
uses the same methodology then the choice of the link has usually a limited impact on the
results. However it is not so if the Regional / Global methodologies are (very) different — one
example is below.

Turkmenistan (TurkmenStat) with the help by the WB experts attempted to carry out an
experimental TKM-TUR comparison for 2014 by the ICP 2011 methodology. How could be
evaluated the results of this experimental comparison. Obviously, all results had to be
compared, first of all, with the ICP 2011 results for similar CIS countries, e.g. Kazakhstan.
One of problematic areas was “Construction” (a very important industry for TKM):
experimental TKM PLI relatively TUR was remarkable lower, as one could expect, but all CIS
countries had in the ICP 2011 significantly higher PLI as Turkey?!

The ICP 2011 link was done via RUS in the OECD and RUS had in 2011 very high PLI
(OECD = 100) = ~85% (2005 = ~50% ad 2008 = ~75%). RUS had very different PPPs
(USA=1) in the ICP 2011 in the Global (between Regional) comparison (Input Cost
approach) and in the OECD comparison (prices for Construction projects). The Input Costs /
/ BoQ PPP 2011 differences for RUS are very high:

- ICP Input Costs PPP = ~ 10 (USD = 1)
- OECD BoQ PPP =~ 22 (USD =1)

There are the differences (ICP vs. BoQ) also for other 9 Linking EU-OECD countries but they
are not so high. Of course, one should not believe that OECD TUR PLI is perfect but it
seems that most of users will see rather that CIS PLIs 2011 are too high.



ICP 2001: PLI for Construction (World = 100)
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COMMONWEALTH OF INDEPENDENT

Armenia 1357 108.5 1723 63.2
Azerbaijan 130.3 104.6 166.8 57.2
Belarus 934 84.7 109.2 434
Kazakhstan 1221 103.2 150.7 69.0
Kyrgyzstan 127.4 114 1519 503
Moldova 128.2 99.4 166.4 59.7
Russian Federation® 124.1 984, 1594 745
Tajikistan 124.9 97.3 163.3 50.7
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|Russian Federation® 1241 98.4 159.4 745
Serbia 81.0 98.4 727 67.0
Slovakia 114.9 107.1 1274 90.4
Slovenia 111.5 94.3 136.6 1115
Spain 113.1 100.4 133.8 125.9
Sweden 179.8 110.8 290.5 177.6
itzerland 188.7 1285 299.7 2185
Turkey 86.6 945 835 76.1
United Kingdom 1313 915 178.2 1437
United States 130.5, 85.5 203.9 128.1
Total 47 136.0 98.5 1846 129.8

TABLE D2 /TABLE D3 /TABLE D4 ,TABLE D5 /TABLE D6 /TABLE D7 | TABLE D8 /TABLE D9 /TABLE D10 ¢

S ® BT

One should assume that the link of the CIS to the Global comparison in the next ICP Round
will be under the discussion. It is very likely that the symmetrical treatment of the CIS Region
will be one of the options. Therefore it was decided to include the CIS Region in the Global
extrapolation.
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II. Extrapolation of global and regional PPPs and their possible
aggregations*

If we have the Global benchmark 2011 PPPs (with fixed Regional PPPs) and no new price
data are available then we do need new Linking Factors for the extrapolation®. Simple
extrapolation of the benchmark Global and Regional PPPs with NA deflators / CPI is
sufficient. It is possible formally to calculate new LFs (to base countries or to Regional /
Global averages) but their use will not change the results obtained by simple extrapolation.

Extrapolated Global PPP to USD can be calculated as:

Global PPP “Country X / USA” for year (2011+t) =
= Global PPP “Country X / USA” for year 2011 * (Def X2011*/2011 | Def USA?2011+1/2011)

The Regional PPPs can be calculated in a similar way:

Regional PPP “Country X / Reg.B” for year (2011+t) =
= Regional PPP “Country X / Reg.B” for year 2011 * (Def X2011*2011 | Def Reg.B2011+/2011)

Any extrapolation of Global and Regional is done separately for C1-C12, M1-M7 and G. NA
deflators are used for GDP and M1-M7 aggregates; CPI data are used for the Consumer
Headings. Two specific cases are described below:

Net exports (as well the Consumption Group “Net purchasing abroad / Net Touristic
Consumption”) should receive the actual XRs. [Deflators for this “balancing category” were
sometimes / oft strange: for example, Def AUS for 2007 = 44 925!7?)

Deflators for the Changes in Inventories / Valuables were also sometimes questionable. It
was discussed - maybe, it is better to use here ref. PPP (unweighted GM from HH and
GFCF). However this version was rejected. If one uses unweighted GM of HFCE and GFCF
for M6 then one includes many inappropriate categories (Services + Construction). It is
difficult / impossible to construct an appropriate M6-Def from available data. The expenditure
shares of M6 are insignificant in the most of the cases. Therefore, it was decided to use the
official deflators (even they are "implicit").

The following three approaches are more or less feasible for further treatment / aggregation:
1) No aggregation = Global extrapolation => G (GDP) = G version

2) Intermediate version => the level of main aggregates M1 + M3-M7 = M version
(M2 — NPISH were combined with M1 — HFCE)

The Global and Regional EKS can be done for these 6 categories with the obtaining the
aggregated results for all possible Analytical Headings (AIC, GDP). If one needs the
Regional fixity then the CAR-Volume or CAR-PPP approach can be used.

4 Some technical aspects of the aggregation of extrapolkated PPPs are presentred in Annex 3.
5 Extrapolated Linking Factors are not necessary but they can be calculated as:
LF “Base-Reg. Y / USA” for year (2011+t) =
=LF “Base-Reg. Y / USA” for year 2011 * (Def Base-Reg Y2011+t/2011 / Def USA2011+t/2011).
The extrapolation of LFs with Regional base country and USA as Global basis was used. This is sufficient.
Theoretically it is better to use Regional and World averages (this should guarantee the transitivity in a general
case). However if there is no new Global price data then the final results should be the same by any version —
this is simply a different scaling.
11



3) Detailed version => the combination of C1-C13 and M3-M7 = C+M version

110000 Individual consumption expenditure by households M1
110100 Food and non-alcoholic beverages C1
110200 Alcohol beverages, tobacco and narcotics Cc2
110300 Clothing and footwear c3
110400 Housing, water, electricity, gas, and other fuels C4
110500 Furnishing, household eq. and maintenance of the house C5
110600 Health Cé6
110700 Transport 74
110800 Communication cs
110900 Recreation and culture c9
111000 Education C10
111100 Restaurants and hotels Ci1
111200 Miscellaneous goods and services C12
130000 INDIVIDUAL CONSUMPTION EXPENDITURE BY GOVERNMENT M3
140000 COLLECTIVE CONSUMPTION EXPENDITURE BY GOVERNMENT M4
150000 GROSS FIXED CAPITAL FORMATION M5
160000 CHANGES in INV. & ACQUISITIONS LESS DISPOSALS of VALUABLES M6
170000 BALANCE OF EXPORTS AND IMPORTS M7

The Global and Regional EKS aggregations can be done for these 18 primary categories
with the obtaining the aggregated results for all possible Analytical Headings (HH
expenditure, AIC, GDP). If one needs the Regional fixity then the CAR-Volume or CAR-PPP
approach can be used.

What to do if aregion like WA has new Regional PPPs for (2011 + t)?
They can be integrated in the extrapolated Global set in a very simple way:

- The extrapolation of 2011 Global PPPs to (2011+t) for all regions
To carry out the EKS Global with extrapolated PPPs

- To use the CAR-Volume or CAR-PPP approach to integrate actual (2011+t)
WA results in the Global sets. If one follows the CAR-volume approach, the
aggregated extrapolated global PPPs are used to convert nominal
expenditures into real expenditures, sum-up real expenditures for each region,
re-allocate regional expenditures as per the regional country shares, and
finally calculate PPPs with fixity indirectly. For the regions (or years) that do
produce regional updates (extrapolated or “real”) the PPP derived from the
global aggregation are “final” PPPs.

What the aggregated level is the most appropriate for the extrapolation?

From the theoretical point of view, the version 3) [would be preferable. However many
countries have numerous spaces and additionally the comparability of detailed figures
between the countries is questionable.

So, probably, version 2) is the best practicable version®. Additionally, the experience with
Eurostat shows that if there is no new price data then the Global extrapolation (GDP level)
brings very close the same results as the aggregation of extrapolated PPP for MC.

5 It seems that the version 2) would be very similar to the next version of the Groningen PWT.
12



V. Experiments done for 6 main Regions’ for 2005-20118

First of all, the experiments should clarify the impact of details of the aggregations on the
GDP / AIC / HFCE extrapolated results. The version with fixity (CAR calculations) should be
the next step.

So, first of all, one should compare GDP extrapolated "free" results by three approaches:
- Global extrapolation by the GDP deflators
- Aggregation by the M version
- Aggregation by the C+M version

Similar analysis can be done for AIC. For HFCE one can compare two versions:
- by NA deflators vs. C1-C13 aggregation

PLI by different approaches for each year were compared and the differences were
calculated (Table 4) — the PLIs of Global extrapolation was used as the basis (the original
ICP 2011 PLIs were used for year 2011). All PLIs were presented the base World = 100
(unweighted GM). Such presentation is more neutral and more appropriate for the evaluation
than the PPPs with the base USD =1. Table 4 contains Regional absolute average
differences; the country results are presented in Annex 2.

There are still problematic points in several Regional sets of input data. Therefore the
detailed analysis and final conclusions should be done after the input data is finalized.
However it is visible that for the Regions with more or less final input data (Asia, Eurostat-
OECD) the differences between the results by different aggregations are relatively small.

The Regional PLI averages (unweighted GM, World =100) were also calculated and
compared — see Table 5. These average Regional PLIs can be used as quasi-Linking
Factors = CAR-PPP approach, as it is used by the Eurostat-OECD, to keep sub-regional
fixity:

PLI “Country / World” = PLI “Country / Region” * PLI “Region / World”

7 Singleton countries were also included in the Global calculation and there is no need here for fixity with
former bridge countries. It was desirable to exclude MMR from the extrapolations because of weak input data.
Cuba was included only in the M version because of the lack of appropriate CPI data.

8 This section focuses purely on the differences between the extrapolated results obtained by different
approaches. The analysis of the differences between the ICP 2005 and ICP 2011 results can be found in the
following publications:

R.Inklaar and D.S.Prasada Rao (June 2015) “Cross-country income levels over time: did the developing world
suddenly become much richer?”’; University of Groningen / Groningen Growth and Development Centre
http://siteresources.worldbank.org/ICPEXT/Resources/Cross-Country-Income-Levels.pdf

A.Deaton, B.Aten (March 2015) “Trying to Understand the PPPs in ICP2011: Why are the Results so Different?”’;
Princeton University http://www.princeton.edu/~deaton/download.htmI?pdf=Deaton_Aten_Trying_to_understand_ICP_2011 V5.pdf
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Table 4

Extrapolation of ICP 2011 PPPs at different aggregated levels 2005-2013

Absolute percentage differences in PLI (World157 = 100)

Reg.
Name

GM157
GM-AFR
GM-ASI
GM-CIS
GM-EUO
GM-LA
GM-WAS

Reg.
Name

GM157
GM-AFR
GM-ASI
GM-CIS
GM-EUO
GM-LA
GM-WAS

Reg.
Name

GM157
GM-AFR
GM-ASI
GM-CIS
GM-EUO
GM-LA
GM-WAS

Year 2005

GDP (DEF = 100)

AIC (CM = 100)

HFCE (DEF=100)

by
%szP C,\ig '\,\"/l17 C13+M3 | M1+M3 béerH 5113
96 68 10.5 12.3
112 79 135 14.9
93 65 7.7 7.9
257 130 223 432
63 56 6.0 6.4
48 38 6.3 6.4
114 72 17.4 17.8
Year 2006
GDP (DEF = 100) AIC (CM = 100) | HFCE (DEF=100)

by
GoP ol WU cazems | mams b{)erH o
80 59 9.4 11.1
99 67 12.1 13.8
71 48 7.1 7.3
217 111 21.9 38.4
57 53 5.3 5.7
35 34 6.1 6.1
78 72 14.1 14.6
Year 2007
GDP (DEF = 100) AIC (CM = 100) | HFCE (DEF=100)

by
GszP C,\jg '\I\"/l17 C13+M3 | M1+M3 bé'e"f"' glls
68 53 8.4 9.5
73 6.6 11.2 11.8
62 48 5.9 6.2
181 88 19.0 322
50 45 4.2 4.6
31 29 4.7 4.9
93 63 15.4 15.3
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Reg.
Name
GM157
GM-AFR
GM-ASI
GM-CIS
GM-EUO
GM-LA
GM-WAS

Reg.
Name
GM157
GM-AFR
GM-ASI
GM-CIS
GM-EUO
GM-LA
GM-WAS

Reg.
Name
GM157
GM-AFR
GM-ASI
GM-CIS
GM-EUO
GM-LA
GM-WAS

Year 2008

GDP (DEF = 100) AIC (CM =100) | HFCE (DEF=100)
by GDP | c13m5 | m1-m7 | c13+m3 | mi+mz | PY PP | c1-c13
Def Def
5.8 5.1 6.6 7.8
8.1 7.0 8.3 0.7
4.9 2.7 5.2 5.5
10.0 7.9 15.6 26.4
4.4 3.8 3.8 4.2
1.9 4.2 5.7 5.4
6.2 5.8 7.7 8.3
Year 2009
GDP (DEF = 100) AIC (CM = 100) || HFCE (DEF=100)
by GDP | c13 m5 | M1-M7 | c13+m3 | m1+ema | PY PP | c1cis
Def Def
6.3 5.3 5.5 6.5
7.6 6.6 7.8 9.4
7.0 4.9 4.7 5.0
9.6 0.4 7.3 8.9
4.1 3.4 3.4 3.8
3.2 2.9 3.0 3.2
0.8 8.2 7.8 9.9
Year 2010
GDP (DEF = 100) AIC (CM = 100) || HFCE (DEF=100)
by GDP | ~13m5 | M1-m7 | c13+m3 | mi+ms | PY PP | c1-c13
Def Def
4.1 3.6 3.7 4.2
41 3.6 5.4 5.9
4.6 3.6 3.0 3.1
8.5 9.2 7.2 8.3
3.2 2.9 2.2 25
1.2 2.1 2.1 2.2
6.3 5.1 35 41




Year 2011 (% differences, Original =100)
GDP AlIC HFCE
Reg. Name Orig C13-M5 CMvs.M M1-M7 Orig C13+M3 CMvs.M M1+M3 Orig C1-C13
GM157 2.3 1.4 1.9 1.9 1.8 1.0 2.0
GM-AFR 2.0 1.6 1.2 2.6 2.1 0.7 2.3
GM-ASI 25 0.9 2.2 1.3 14 0.5 15
GM-CIS 4.3 3.4 2.3 1.8 3.7 2.8 4.5
GM-EUO 2.6 1.0 2.6 1.8 15 1.2 1.8
GM-LA 11 1.2 15 15 14 0.7 15
GM-WAS 15 1.2 2.2 1.2 11 0.9 1.3
Year 2012
AIC (CM =
GDP (DEF = 100) 100) HFCE (DEF=100)
g GbgP €2 | mamz | cazems v b%’);H c1-C13
Def 3
GM157 3.2 3.5 3.9 4.1
GM-AFR 3.9 3.6 6.8 6.8
GM-ASI 2.8 2.6 2.3 2.6
GM-CIS 7.8 3.7 9.0 9.5
GM-EUO 25 2.5 1.3 1.5
GM-LA 1.6 1.9 2.0 2.1
GM-WAS 2.2 2.9 3.0 3.6
Year 2013
HFCE
GDP (DEF = 100) AIC (CM = 100) (DEF=100)
g GbgP €2 | mrm7 | cizems | mi+m3 W C1-C13
Def Def
GM157 3.7 3.3 4.8 51
GM-AFR 4.9 4.5 8.0 8.5
GM-ASI 25 2.6 2.5 3.0
GM-CIS 8.8 5.3 12.9 11.9
GM-EUO 2.7 2.7 1.6 1.9
GM-LA 1.9 2.4 1.8 1.9
GM-WAS 3.6 2.3 5.4 6.3
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Table 5: Extrapolation of ICP 2011 PPP at different aggregated levels 2005-2013

PLIs (World157 = 100)

Reg.
Name

GM157
GM-AFR
GM-ASI
GM-CIS
GM-EUO
GM-LA
GM-WAS

Reqg.
Name

GM157
GM-AFR
GM-ASI
GM-CIS
GM-EUO
GM-LA
GM-WAS

Percentage differences in PLIs (World157 = 100)

Year 2005 Year 2005
GDP AlC HFCE GDP (by Def =100) AIC (M =100) HFCE (by Def=100)
by by
C13- M1- by HH C1- C13- M1- by HH
GDP M5 M7 C13+M3 | M1+M3 Def c13 GDP M5 M7 C13+M3 | M1+M3 Def C1-C13
Def Def
100.0 100.0 100.0 100.0 100.0 | 100.0 100.0
83.8 86.2 85.1 84.9 83.5 83.8 85.2 2.8 1.5 -1.6 1.7
72.4 69.9 71.7 71.0 73.9 74.3 71.2 -3.5 -1.0 4.0 -4.2
62.9 73.2 63.3 67.8 54.7 59.9 76.7 16.4 0.6 -19.4 28.1
169.6 161.2 167.8 164.7 173.7 | 172.8 162.5 -4.9 -1.1 5.5 -6.0
88.3 89.0 90.2 87.3 88.6 86.8 85.6 0.9 2.1 1.4 -1.4
81.7 79.1 79.8 81.5 82.7 79.4 78.5 -3.3 -2.3 1.4 -1.1
Year 2006 Year 2006
GDP AIC HFCE GDP (by Def =100) AIC (M =100) HFCE (by Def=100)
by by
C13- M1- by HH C1- C13- M1- by HH
GDP M5 M7 C13+M3 | M1+M3 Def c13 GDP M5 M7 C13+M3 | M1+M3 Def C1-C13
Def Def
100.0 100.0 100.0 100.0 100.0 | 100.0 100.0
83.7 85.8 85.2 84.8 84.0 84.3 85.2 2.4 1.8 -0.9 1.0
72.9 70.6 71.9 71.3 73.6 73.9 71.4 -3.2 -1.4 3.2 -3.4
67.7 77.2 67.1 70.5 57.2 62.3 78.9 14.0 -0.9 -18.8 26.7
165.6 158.8 164.3 162.3 170.1 | 169.1 160.2 -4.1 -0.8 4.8 -5.3
88.4 89.3 90.4 87.6 89.0 87.3 85.8 1.1 2.3 1.6 -1.6
83.5 80.9 80.8 84.2 84.0 81.1 81.5 -3.0 -3.2 -0.2 0.5




PLIs (World157 = 100)

Reg.
Name

GM157
GM-AFR
GM-ASI
GM-CIS
GM-EUO
GM-LA
GM-WAS

Reqg.
Name

GM157
GM-AFR
GM-ASI
GM-CIS
GM-EUO
GM-LA
GM-WAS

Percentage differences in PLIs (World157 = 100)

Year 2007 Year 2007
GDP AIC HFCE GDP (by Def =100) AIC (M =100) HFCE (by Def=100)
by by by
cop | €13 | M1- | c13im3 | M1+Mm3 | HH c1- cop | C1¥ MI- | c13+Mm3 | M1+M3 by HH C1-C13
M5 M7 C13 M5 M7 Def
Def Def Def
100.0 100.0 100.0 100.0  100.0 | 100.0 100.0
825 836 83.9 82.4 82.8| 831 827 1.3 1.7 0.4 -0.5
713 694 704 70.6 723 | 72,7 7038 2.7 1.2 25 2.6
73.7 829 732 74.3 61.4| 665 824 12.5 -0.7 -17.3 23.9
167.8 161.9 165.8 1659 1715 170.3 163.9 -3.5 -1.2 3.4 -3.8
87.4 89.6 89.2 88.0 875| 857 86.3 2.4 2.1 -0.5 0.7
84.1 815 822 84.4 86.1| 837 821 -3.1 2.3 2.0 -1.9
Year 2008 Year 2008
GDP AIC HFCE GDP (by Def =100) AIC (M =100) HFCE (by Def=100)
by by by
cop | €13 | M-t ciaims [ mMi+m3 | mH | CF gop | C13 | M-t cisims [ masms | PY PR | cici3
M5 M7 Cc13 M5 M7 Def
Def Def Def
100.0 100.0 100.0 100.0  100.0 | 100.0 100.0
82.0 837 831 83.0 822 | 826 835 2.1 1.3 -1.0 1.1
70.2 68.7 69.7 70.1 717 7212 704 2.1 -0.7 2.2 2.3
81.9 87.8 796 76.6 65.7 | 70.9 84.1 7.1 -2.9 -14.2 18.6
163.8 159.6 163.4 163.2  168.6 | 167.1 161.0 2.6 -0.2 3.3 -3.6
87.8 90.7 90.7 89.0 89.2 | 872 872 3.4 3.3 0.2 0.0
85,5 80.6 81.0 84.4 85.6| 839 826 -5.7 -5.2 1.5 -15
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PLIs (World157 = 100)

Reg.
Name

GM157
GM-AFR
GM-ASI
GM-CIS
GM-EUO
GM-LA
GM-WAS

Reg.
Name

GM157
GM-AFR
GM-ASI
GM-CIS
GM-EUO
GM-LA
GM-WAS

Percentage differences in PLIs (World157 = 100)

Year 2009 Year 2009
GDP AIC HFCE GDP (by Def =100) AIC (M =100) HFCE (by Def=100)
by by by
GDP C13- | Mi- C13+M3 | M1+M3 | HH Ci- GDP C13- | Mi- C13+M3 | M1+M3 by HH C1-C13
M5 M7 Cc13 M5 M7 Def
Def Def Def
100.0 100.0 100.0 100.0  100.0 | 100.0 100.0
839 845 84.0 84.0 83.2| 838 847 0.8 0.2 -0.9 1.1
71.9 704 715 71.3 73.4| 739 717 22  -0.6 2.8 -3.0
741 772 757 67.0 645 | 70.0 727 4.2 2.2 -3.8 3.9
161.4 156.0 159.3 159.1 163.8 | 162.4 156.9 34 13 3.0 -3.4
926 959 942 93.5 91.3| 88.7 91.2 35 1.7 -2.3 2.8
785 832 80.8 89.1 85.5| 835 875 6.0 2.9 -4.0 4.8
Year 2010 Year 2010
GDP AIC HFCE GDP (by Def =100) AIC (M =100) HFCE (by Def=100)
by i i by ) by ) ]
cop | C13 MI- | c134m3 | M1+M3 | HH c1 cop | C13 MI- | ~13+4M3 | M1+M3 by HH C1-C13
M5 M7 Cc13 M5 M7 Def
Def Def Def
100.0 100.0 100.0 100.0 100.0 | 100.0 100.0
834 837 835 82.8 822 | 827 834 0.4 0.1 -0.7 0.9
75.2 743 750 75.2 76.8| 77.3 757 12 -0.2 2.0 2.1
76.4 780 783 67.3 67.3| 727 723 2.1 2.6 0.0 -0.6
1545 150.9 1525 155.7 158.1 | 156.6 153.9 23 13 15 -1.8
96.2 99.1 96.9 97.0 94.4| 921 949 3.1 0.7 2.7 3.1
825 86.1 850 90.3 89.1| 86.8 88.3 4.3 3.0 1.4 1.7




PLIs (World157 = 100)

Reg.
Name
GM157
GM-AFR
GM-ASI
GM-CIS
GM-EUO
GM-LA
GM-WAS

Reg.
Name
GM157
GM-AFR
GM-ASI
GM-CIS
GM-EUO
GM-LA
GM-WAS

Percentage differences in PLIs (World157 = 100)

Year 2011 Year 2011
GDP AlIC HFCE GDP (Orig = 100) AIC HFCE
o C13- M1- _ L C1- _ C13- M1- - - C1-
Original M5 M7 Original C13+M3 M1+M3 | Original c13 Original M5 M7 Original C13+M3 M1+M3 | Original c13
100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
83.3 84.0 83.5 82.0 83.0 82.3 82.9 83.8 0.8 0.2 1.2 0.3 1.8
74.5 74.3 74.4 75.7 75.5 75.9 76.7 76.3 -0.4 -0.2 -0.3 0.3 0.5
79.0 76.5 79.1 65.5 65.0 67.4 72.4 69.1 -3.2 0.1 -0.8 2.8 2.6
153.6 153.1 1531 158.0 159.2 159.0 1574 157.5 -0.3 -0.4 0.7 0.6 -0.9
94.6 95.6 95.8 93.1 93.3 93.4 90.9 90.9 1.0 1.2 0.2 0.3 -2.6
86.2 86.3 85.7 89.4 89.6 89.1 86.5 87.1 0.1 -0.6 0.2 -0.3 -2.3
Year 2012 Year 2012
GDP AIC HFCE GDP (by Def =100) AIC (M =100) HFCE (by Def=100)
by GDP | C13- M1- by HH i by GDP | C13- M1- by HH i
Def M5 M7 C13+M3 | M1+M3 Def C1-C13 Def M5 M7 C13+M3 | M1+M3 Def C1-C13
100.0 100.0 100.1 100.0 100.0 100.0 100.0
82.9 82.8 82.9 81.7 82.0 82.6 82.4 -0.1 0.0 0.3 -0.2
76.9 77.4 77.2 78.6 78.4 78.9 79.2 0.7 0.4 -0.2 0.3
83.0 77.2 82.9 65.0 70.7 76.4 69.0 -6.9 -0.1 8.8 -9.7
146.9 146.9 146.7 152.3 151.8 150.5 151.1 0.0 -0.1 -0.3 0.3
98.2 102.1 99.5 99.9 97.0 94.7 97.8 4.0 1.3 -3.0 3.3
88.8 88.0 86.7 92.9 91.1 87.8 89.9 -1.0 -2.4 -1.9 24
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PLIs (World157 = 100)

Reg.
Name

GM157
GM-AFR
GM-ASI
GM-CIS
GM-EUO
GM-LA
GM-WAS

Percentage differences in PLIs (World157 = 100)

Year 2013 Year 2013
GDP AIC HFCE GDP (by Def =100) AIC (M =100) HFCE (by Def=100)
by by
C13- M1- by HH C1- C13- M1- by HH
GDP M5 M7 C13+M3 | M1+M3 Def c13 GDP M5 M7 C13+M3 | M1+M3 Def C1-C13
Def Def
100.0 100.0 100.0 100.0 100.0 | 100.0 100.0
82.1 82.4 82.0 81.7 81.3 82.0 82.4 0.3 -0.2 -0.4 0.5
75.7 76.7 76.2 77.9 77.3 78.0 78.7 1.3 0.6 -0.7 0.8
84.4 7.7 85.4 65.0 72.9 78.2 68.4 -8.0 1.2 12.1 -12.5
148.9 148.2 1475 153.8 152.7 | 151.3 152.6 -0.5 -0.9 -0.8 0.9
97.4 101.7 99.3 99.3 96.5 94.1 97.1 4.4 1.9 -2.8 3.1
89.4 89.2 88.7 93.3 92.9 89.6 90.1 -0.3 -0.8 -0.4 0.6
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Conclusions and recommendations

1) Present input data contains still problematic points and should be reviewed further
together with the ICP Regional coordinators

2) Problematic points should be solved and the extrapolated results should be
recalculated

3) It seems that the version with the extrapolation and further aggregation of the NA
main aggregates (M version) is the most practicable. The final conclusion on this
point should be made after the recalculated results are available.

4) Regional updatings (PPPs, etc.) should be collected and the extrapolated results
with regional fixity should be calculated after this.

The reasons between original and extrapolated ICP results were described very well

in the Ch.8 of the ICP Book

http://siteresources.worldbank.org/ICPINT/Resources/270056-1255977254560/6483625-1291755426408/7604122-1363984715044/19 Chapter_18.pdf
So, the potential significant differences between the 2005-2014 Global extrapolations
and original Regional results (if they were produced) should be not surprise. Even
Eurostat PPP time-series obtained by the Rolling benchmark approach contain big
inconsistencies in time — see Annex 4 (Vlpc for “Health” as an example®). Eurostat
plans also the comprehensive recalculation of the present 2005-2014 PPP results
due to the introduction of ESA 2010, more detailed COICOP and the changes in
some other classifications. It is desirable to coordinate the ICP 2011 extrapolation
works with the Eurostat revisions.

9 “Health” comprises a very significant share of expenditure in GDP. Therefore the inconsistencies for “Health”
have significant impact on AIC and even GDP results.
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Annex 1

Countries included in the Database for the extrapolation of the ICP 2011 PPPs

Country

code
DZA
AGO
BEN
BWA
BFA
BDI
CMR
CpPV
CAF
TCD
COM
COD
COoG
Clv
DJI
EGY
GNQ
ETH
GAB
GMB
GHA
GIN
GNB
KEN
LSO
LBR
MDG
MWI
MLI
MRT
MUS
MAR
MOZ
NAM
NER
NGA
RWA
STP
SEN
SYC
SLE

(set of 217 countries)?°

Country name

Algeria

Angola

Benin

Botswana
Burkina Faso
Burundi
Cameroon

Cape Verde
Central African Republic
Chad

Comoros

Congo, Dem. Rep.
Congo, Rep.

Cote d'lvoire
Djibouti

Egypt, Arab Rep. (AFR)
Equatorial Guinea
Ethiopia

Gabon

Gambia, The
Ghana

Guinea
Guinea-Bissau
Kenya

Lesotho

Liberia
Madagascar
Malawi

Mali

Mauritania
Mauritius
Morocco
Mozambique
Namibia

Niger

Nigeria

Rwanda

S&o Tomé and Principe
Senegal
Seychelles

Sierra Leone

Region

Africa
Africa
Africa
Africa
Africa
Africa
Africa
Africa
Africa
Africa
Africa
Africa
Africa
Africa
Africa
Africa
Africa
Africa
Africa
Africa
Africa
Africa
Africa
Africa
Africa
Africa
Africa
Africa
Africa
Africa
Africa
Africa
Africa
Africa
Africa
Africa
Africa
Africa
Africa
Africa
Africa

Region
code

PP RPRRRRPRPRRRPRPRPRRRPRPRPRRPRPRPRRRPRPRRRERPRRRPRPREPRRERREPRERRERSPR

10 EGY /EGZ (AFR / WAS), SDN / SDO (AFR/WAS), RUS / RUT (EUO/CIS) are double participants.
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ZAF South Africa Africa 1
SDN Sudan (AFR) Africa 1
SwWz Swaziland Africa 1
TZA Tanzania Africa 1
TGO Togo Africa 1
TUN Tunisia Africa 1
UGA Uganda Africa 1
ZMB Zambia Africa 1
ZWE Zimbabwe Africa 1
BGD Bangladesh Asia + Pacific 2
BTN Bhutan Asia + Pacific 2
BRN Brunei Darussalam Asia + Pacific 2
KHM Cambodia Asia + Pacific 2
CHN China Asia + Pacific 2
FJI Fiji Asia + Pacific 2
HKG Hong Kong SAR, China Asia + Pacific 2
IND India Asia + Pacific 2
IDN Indonesia Asia + Pacific 2
LAO Lao PDR Asia + Pacific 2
MAC Macao SAR, China Asia + Pacific 2
MYS Malaysia Asia + Pacific 2
MDV Maldives Asia + Pacific 2
MNG Mongolia Asia + Pacific 2
MMR Myanmar Asia + Pacific 2
NPL Nepal Asia + Pacific 2
PAK Pakistan Asia + Pacific 2
PHL Philippines Asia + Pacific 2
SGP Singapore Asia + Pacific 2
LKA Sri Lanka Asia + Pacific 2
TWN Taiwan, China Asia + Pacific 2
THA Thailand Asia + Pacific 2
VNM Vietnam Asia + Pacific 2
ARM Armenia CIS 3
AZE Azerbaijan CIS 3
BLR Belarus CIS 3
KAZ Kazakhstan CIS 3
KGZ Kyrgyzstan CIS 3
MDA Moldova CIs 3
RUT Russian Federation (CIS) CIS 3
TIK Tajikistan CIS 3
UKR Ukraine CIS 3
ALB Albania Eurostat-OECD 4
AUS Australia Eurostat-OECD 4
AUT Austria Eurostat-OECD 4
BEL Belgium Eurostat-OECD 4
BIH Bosnia and Herzegovina Eurostat-OECD 4
BGR Bulgaria Eurostat-OECD 4
CAN Canada Eurostat-OECD 4
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CHL
HRV
CYpP
CZE
DNK
EST
FIN
FRA
DEU
GRC
HUN
ISL
IRL
ISR
ITA
JPN
KOR
LVA
LTU
LUX
MKD
MLT
MEX
MNE
NLD
NZL
NOR
POL
PRT
ROU
RUS
SRB
SVK
SVN
ESP
SWE
CHE
TUR
GBR
USA

Chile
Croatia
Cyprus
Czech Republic
Denmark
Estonia
Finland
France
Germany
Greece
Hungary
Iceland
Ireland

Israel

Italy

Japan
Korea, Rep.
Latvia
Lithuania
Luxembourg
Macedonia, FYR
Malta
Mexico
Montenegro
Netherlands
New Zealand
Norway
Poland
Portugal
Romania

Russian Federation (EUO)

Serbia

Slovakia
Slovenia

Spain

Sweden
Switzerland
Turkey

United Kingdom
United States

Eurostat-OECD
Eurostat-OECD
Eurostat-OECD
Eurostat-OECD
Eurostat-OECD
Eurostat-OECD
Eurostat-OECD
Eurostat-OECD
Eurostat-OECD
Eurostat-OECD
Eurostat-OECD
Eurostat-OECD
Eurostat-OECD
Eurostat-OECD
Eurostat-OECD
Eurostat-OECD
Eurostat-OECD
Eurostat-OECD
Eurostat-OECD
Eurostat-OECD
Eurostat-OECD
Eurostat-OECD
Eurostat-OECD
Eurostat-OECD
Eurostat-OECD
Eurostat-OECD
Eurostat-OECD
Eurostat-OECD
Eurostat-OECD
Eurostat-OECD
Eurostat-OECD
Eurostat-OECD
Eurostat-OECD
Eurostat-OECD
Eurostat-OECD
Eurostat-OECD
Eurostat-OECD
Eurostat-OECD
Eurostat-OECD
Eurostat-OECD

BOL
BRA
COL
CRI
CuB
DOM
ECU
SLV

Bolivia

Brazil

Colombia

Costa Rica

Cuba

Dominican Republic
Ecuador

El Salvador

Latin America
Latin America
Latin America
Latin America
Latin America
Latin America
Latin America
Latin America

oo oo oagoagaalhrrbd,br,bdbbbSADdPADdbdDADAMBAMMMMMAEDMAEMMMAAEDMMAEDIMMIAAEMAEAEDMMDAIAEDAEDMASEMD
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GTM Guatemala Latin America 5
HTI Haiti Latin America 5
HND Honduras Latin America 5
NIC Nicaragua Latin America 5
PAN Panama Latin America 5
PRY Paraguay Latin America 5
PER Peru Latin America 5
URY Uruguay Latin America 5
VEN Venezuela, RB Latin America 5
BHR Bahrain Western Asia 6
EGZ Egypt, Arab Rep. (WAS) Western Asia 6
IRQ Iraq Western Asia 6
JOR Jordan Western Asia 6
KWT Kuwait Western Asia 6
OMN Oman Western Asia 6
PSE Palestinian Territory Western Asia 6
QAT Qatar Western Asia 6
SAU Saudi Arabia Western Asia 6
SDO Sudan (WAS) Western Asia 6
ARE United Arab Emirates Western Asia 6
YEM Yemen Western Asia 6
AlA Anguilla The Caribbean 7
ATG Antigua and Barbuda The Caribbean 7
ABW Aruba The Caribbean 7
BHS Bahamas, The The Caribbean 7
BRB Barbados The Caribbean 7
BLZ Belize The Caribbean 7
BMU Bermuda The Caribbean 7
BON Bonaire The Caribbean 7
CYM Cayman Islands The Caribbean 7
cuw Curagao The Caribbean 7
DMA Dominica The Caribbean 7
GRD Grenada The Caribbean 7
JAM Jamaica The Caribbean 7
MSR Montserrat The Caribbean 7
SXM Sint Maarten The Caribbean 7
KNA St. Kitts and Nevis The Caribbean 7
LCA St. Lucia The Caribbean 7
St. Vincent and the

VCT Grenadines The Caribbean 7
SUR Suriname The Caribbean 7
TTO Trinidad and Tobago The Caribbean 7
TCA Turks and Caicos Islands The Caribbean 7
VGB Virgin Islands, British The Caribbean 7
GEO Georgia Singleton 8
IRN Iran, Islamic Rep. Singleton 8
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ASM American Samoa Pacific Islands 9
AUP Australia (PAS) Pacific Islands 9
COK Cook Islands Pacific Islands 9
FJP Fiji (PAS) Pacific Islands 9
PYF French Polynesia Pacific Islands 9
GUM Guam Pacific Islands 9
KIR Kiribati Pacific Islands 9
MHL Marshall Islands Pacific Islands 9
Micronesia, Federated States

FSM of Pacific Islands 9
NRU Nauru Pacific Islands 9
NCL New Caledonia Pacific Islands 9
NZP New Zealand (PAS) Pacific Islands 9
NIU Niue Pacific Islands 9
MNP Northern Mariana Islands Pacific Islands 9
PLW Palau Pacific Islands 9
PNG Papua New Guinea Pacific Islands 9
WSM Samoa Pacific Islands 9
SLB Solomon Islands Pacific Islands 9
TKL Tokelau Pacific Islands 9
TON Tonga Pacific Islands 9
TUV Tuvalu Pacific Islands 9
VUT Vanuatu Pacific Islands 9
WLF Wallis and Futuna Pacific Islands 9
AFG Afghanistan Non-Benchmark 10
ARG Argentina Non-Benchmark 10
ERI Eritrea Non-Benchmark 10
GUY Guyana Non-Benchmark 10
KSV Kosovo Non-Benchmark 10
LBN Lebanon Non-Benchmark 10
LBY Libya Non-Benchmark 10
PRI Puerto Rico Non-Benchmark 10
SMR San Marino Non-Benchmark 10
SOM Somalia Non-Benchmark 10
SSD South Sudan Non-Benchmark 10
SYR Syrian Arab Republic Non-Benchmark 10
TMP Timor-Leste Non-Benchmark 10
TKM Turkmenistan Non-Benchmark 10
uzB Uzbekistan Non-Benchmark 10
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Annex 2

Extrapolation of ICP 2011 PPP f different aggregated levels 2005-2013
Percentage difirences in PLI (World57 = 100)

Year 05 | Year 206 [ Yea 27 I Year 200 [ Vear 208 [ Year 0 | Vear 11 iferences, Origind =10) Year 012 | Ve 3 |

GOPDEF = 00] | AC (0= 100 J4ECE DEF=100] 0P DEF=0) | ACCM=100) AFCE DEF=(00__ GOP DEF =10 [ AC (C= 100)HFCE DEF<10][__ GOP(DEF= 00 [ AIC[C =00)}FCE [DEF=ti] _ GOP DEF =100) [ WC(ch=10) RECE (DEF=Al0] _GDP(DEF = 10) | WC [OM=10) e (DgF=00) 6P [ BE | GOPYDEF=00) | AC (ON= 100 JHECE DEF=100]__ 0P DEF =10) | AC(CM= 105 4FCE OEF=fi]

Country name Gl :n?e R?nyP E1H5|lmﬁ NW‘IIM "EH|M£15 “§'|mus‘mr CHIHG | ) WD:n‘ﬁm WDZDF‘MWS‘ M7 cmlz‘um WD:"|C1-01! WDE:|¢1W|II-IT O3B | M) ”’;‘mm WD:'W|CIUH‘IW C13¢M3) Mi+h3 ”’mcmu "’mcww|um C3Y) S w‘cwﬁ Origingl C1IN5 Chlvs. N WA |Orginal G133 Chivs. N WHM3 |Crigind C1413 w:‘cmshm HM‘IMB w‘mcﬁ W§P|DIH5‘IW CHiHR) ) WD;H‘M‘E
Mgz W bt [T 14 ] [T 5 [} EEE i1 B 348 1 A TEE 42 1 U 0 5 [ 20 40 W 43 i1 29 i I a8 50
gt 160 a1 ] 7 4 T i M n o 4 47 BT 0 A1 [T b E] [V 4 1 4145 ou o u 4103 I ] %A ] 02
Bein BN diz 1 I 40 12 404 2 u KT 44 1 13 48 I " 8 41 [ 44 0§05 ] ] 045 LR u B oo ] [ 4 oAU 1] [}
Bosuana B a1 4@ ou u Fit) FERT ] 48 1388 1 K 015 15 40 o 5 5 551 I} ] 4448 4 PR T 2 (T i bl EERY 51 4
Bk Fiso N n W% 44 [ 2 a1 [ B ou 4 [T %44 [ 1 [T 4 ] oAl 2 153 TN w2 u a1 6 b kil (R s 2%
Bund Bl M W4 41 1t 241 ] 45 48 4 [ 288 A7 1 [T i 2 T 43 # TEETI 0 4w 1] B0 41 14 FLT] 18 2
Canenon OR iz 1 (LT} " 4 uoA H] 2 U 0 2 2 u U 12 14 1208 4 [1] [T 13 n TR 804 1 u 17 o 21 % (RN 44 u
Cap Verte o b 458 1 44 FLET] 1] B FTRT u 2 20 48 1] 40 55 4 [ 4 3 4 ' 1 FIRET T B B0 1] [T ] u“ 453 45 5
Conal Mfan Repute. COF a1 414 1 12 U o B Fij [ERT) u 2% 24 41 12 U A [ a2 T 5 4 1341 @ 143 W " w2 ] 5 FIRRT] 12 13
Chad o ke uon f] W ] 1] [ 42 4 [ a 244 u 44 043 ] (4] RN 4 1] T [T u [TINT] 4 " uon 48 [
Canons oM iz 1 [T 415 [H] HET] K] W 346 4 5 ETR] i i} 14 ] ] A7 &) [ LRETRRT [T [T} 41 4 “ [ 4 i
Cogo,Dem fep. 00D a1 [LTTS &4 %1 4 a3 B 05 4 i) %5 [T 7 15 N0 54 5 ] i il 1948 03 o4 1] 6 i 5 %o ] 5
Cong, e 06 ka1 4 1§ 412 12 non K] 126 0o ] ] 44 [ 118 o [ a2 [T Kl 14 1943 1§ [T TR [1] Wons e Eit) 5 % 15 EH]
Citedoie O bz 1 [ERE b 3 uon 4 5 4 on M ] n o1 2 ] [EE R & 1] N 4 ] T uon N u wou 4 11 "o 4 2
Dbt I “ o 44 [ FLRT] ] ” A1 A k] 1 ] 11 44 KT 18 En| A 45 I} 1 [T T o420 " 2 2% ] EIRT! ] 32
Eqpt WebRep W) EGY Ma 1 EIRT 2 B 1N 2 a0 Hi [3] 8 B u 43 13 %05 [ 4 ST 15 U TR ET R TIN) 4 44 4 4 52 1] 4
PG G0 Ma 1% (1] a 1 i i 4 #e 6 i ] 54 i ] LI [£] ] 6 i u ] 46 49 28 210 12 T} ] 13 [T} 5 [
Eiopia £ dr 1 #8 A5 45 ] KT B1 A ETRT 15 e 444 1] kil 440 126 13 SRS a i wotFon 45U 05 2 FTNT] 18 i} 4501 i H
Gabon 6B ka1 #s 4 54 [ a I ET) & [ ETR | 44 15 182 14 2 E w6 [} 41 FI T T 200 23 a5 B 18 U 6oy 4 i
Ganti, The GlB iz 1 4180 152 ) A5 49 W K ETT) 03 ] LT ] E] ST 0 ] 40 i i 4503 18 ¥ 8w m 451 3 4 413 0 &)
Gtana G b 28 W 55 %2 [T 1 KN 8o 13 49 0w n MY 0 om 192 48 2 W n a TR TN ¥ 0w 4 a8 45 13 28 i1 Fm
Gz GN M 1 ] 18 s (IR 16 B4 505 kTl ] 3 28 45 i1 U a [} 445 M0 4 owou 4015 0 43 EEIRTH ] 45 44 % H
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Annex 2 (cont.)
Extrapolation of ICP 201L PPP at different aggregated levels 2005-2013
Percentage diffeences in PLI (World157 = 100)
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Annex 2 (cont.)
Extrapolation of ICP 2011 PPP at different aggregated levels 2005-2013
Percentage difierences in PLI (World157 = 100)
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Annex 2 (cont.)
Extrepalaion of ICP 2011 PPP a iferen aggregated evels 2005-2013
Percentage diferences in PLI (WorldL57 = 100)
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Annex 3
Reliability of bilateral PPPs used in the EKS aggregation

It was discussed several times during the ICP 2011 that bilateral PPPs used in the EKS
aggregation have different degree of reliability. Therefore it would be better to avoid direct
comparison of the countries with different price and expenditure structure. Differences
between Laspeyres and Paasche PPPs depend on the similarity of strictures of expenditure
and prices (BH-PPPs). The analysis of the LPS figures is useful.

In extreme cases, negative L- or P- can be obtained even at the GDP level for the countries
with very different structures if, at least, one country has extreme high negative “Net exports”.
There were already in the ICP 2011 several cases when L- or P- PPPs were negative due to
specific expenditure or / and price structures. However these cases occurred in the
intermediate versions and finally nothing was done for a special treatment of the cases with
high LPS (or even more problematic cases when PLS is significantly lower than 1).

The situation is more complicated in the ICP 2011 extrapolation for 2005-2014. The
comparability of input data is lower than in nthe benchmark comparison and the possibility for
the validation and correction of problematic data are rather limited. Therefore the cases with
less reliable bilateral PPPs (problematic LPS) occurred more often!! - see an example from
2005 (LSO — EGY).

& o - T N 2005 (CP2011_C13 M5 551 LPS V02091515 = Microsoft Excell N 1 S

m Stat  Einfigen Seitenlayout Formeln Daten Uberprafen  Ansicht = Add-Ins  WebCenter Content c@o@ R

| | {1 Umbruchvorschau 7 bearteringstciste.| € 1[5  cENeuesenster  [TTeilen bRy = [ ‘:]] 9
No;vr:aJI Seitenlayout ]QBenutzerdcl Snsidiie 9 Zoo\:n ;)%’ F('Jr\?zr EA”Q pronines oy Ausblenden AuI.En‘bel F;\S(EV l:kr;;
7% @) Ganzer Bildschirm AiSiuemainien 1| baochiften % einfrieren L Fenster einfrieren ~ [ sge;che,n it
Arbeitsmappenansichten An:pigpﬂ Zoom Fenster Makros
A1392 i f< LSO LP Spread s
A B Bearbeitungsleiste| fo) P Q R S 1 U vis
1 2005/C + M: L, P, F and LPS for AH
2 Version of calculation: CPD (w/o weights). XR-,PPP-In limits = {
3  Calculation of Laspeyres, Paasche PPPs, LP Spreads and Fishe
4 | Codeof BH Name of basic heading |coc |civ |DJI |EGY |GNQ |ETH |GAB lGmB
1382 GNB  PPP - Laypeyres 0.87471179 1.04970003 2.37717568 221.15938 0.9613728 111.529199 0.83881529 25.948
1383 GNB  PPP - Paasche 0.84213109 1.04240965 2.55266203 267.493169 0.70515306 113.518881 0.60839475 24.954
1384 GNB LP Spread 1.04 1.01 0.93 0.83 1.36 0.98 1.38
1385 GNB  PPP - Fisher 0.8583 1.0460 24634  243.2255 0.8234 1125196 0.7144 25.
1386 KEN PPP - Laypeyres 0.11258641 0.11004312 0.23605232 22.7001353 0.13486798 11.318154 0.11174908 2.3306
1387 KEN  PPP - Paasche 0.08009619 0.0903758 0.23069107 23.1390372 0.0753255 11.1854071 0.05774557 2.3551
1388 KEN LP Spread 1.41 1.22 1.02 0.98 1.79 1.01 1.94
1389 KEN  PPP - Fisher 0.0950 0.0997 0.2334 22.9185 0.1008 11.2516 0.0803 2]
1390 LSO PPP - Laypeyres 0.01184064 0.01472683 0.03632485 3.16412971 0.01235646 1.66368963 0.01137678 0.3687
1391 LSO PPP - Paasche 0.01173688 0.01421203 0.03436105 -70.175898 0.00995945 3.20807858 0.00802447 0.5242
1392[LSO LP Spread 1.01 1.04 1.06 -0.05 1.24 0.52 1.42
1393 LSO  PPP - Fisher 0.0118 0.0145 0.0353 0.0000 0.0111 2.3102 0.0096 0.
1394 LBR PPP - Laypeyres 0.00132539 0.00147557 0.00302142 0.31153155 0.00157565 0.15175392 0.00123716 0.0313 |
1395 LBR  PPP - Paasche 0.00062638 0.00083211 0.00176241 0.2071707 0.00050243 0.08770386 0.00043789 0.0214
1396 LBR LP Spread 212 1.77 1.71 1.50 3.14 1.73 2.83
1397 LBR  PPP - Fisher 0.0009 0.0011 0.0023 0.2540 0.0009 0.1154 0.0007 0.
1398 MDG  PPP - Laypeyres 2.96365877 2.52879933 5.27444211 514.533683 3.7428838 269.736978 3.02371537 54.826
1399 MDG  PPP - Paasche 1.78048624 2.10299576 5.23023271 495.470356 1.63009956 249.177436 1.32170589 51.858
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Negative L- or P- PPPs are senseless and these can’t be used in the further calculations.
Therefore the EKS aggregation algorithm was slightly changed for such cases:

- in the past, computer stopped simply the further calculations if negative L or P
PPP occurred

11 Prasada Rao observed also this effect during own ICP 2011 extrapolations.
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- present version, the respective F-PPP is eliminated from further calculations but
the computations per se are continued (for example, LSO has unusual LPS with
EGY but “normal” with many other countries)*2.

Of course, negative L or P PPPs are extreme cases which should be eliminated in any case
but the situations with very high / very low LPS indicate also on the incomparability of pairs of
the countries and the algorithm can be developed further with some limits for LPS (so, called
selective EKS) but this needs further discussions.

The aggregation tool used in the ICP 2011 extrapolations produces the matrices of L, P, F
PPPs and respective LPS figures (each county with each country) for all aggregated
Headings where no. of BHs is >= 2. LPS > 2.0 and LPS < 0.9 can be considered as extreme
(very high / very low). The no. of such pars of the countries for the version (C + M) were
counted for each Aggregate (HH; AIC an GDP) for two years — 2011 (original PPPs) and
2005 (extrapolated PPPs).

ICP - version C1-C13 + M3-M7
No. of pairs of countries with very high / very low Laspeyres-Paasche Spread

(very high LPS > 2.0; very low LPS <0.9)
2011 2005
LPS > 2.0 LPS<0.9 Total LPS>20 | LPS<0.9 Total
HFCE 0 517 517 1 497 498
AIC 0 581 581 30 558 588
GDP 147 578 725 300 827 1127
Total 147 1676 1823 331 1882 2213

Total no. of pairs of countries per aggregate: 157*(157-1) / 2 = 12 246

It is visible HFCE (C1-C13) and AIC (C1-C13 + M3) have mainly LPS < 0.9 this indicate on
very different price structures. GDP has also remarkable no. of LPS > 2 because the
expenditure structures here are also very different in many cases. It is visible that no. of
extreme LPS in the 2011 remarkable lower for GDP than in extrapolated GDP 2005. On
other side, the situation for HFCE and AIC is stable. This confirms indirectly*® that generally
the extrapolators for HFCE (CPI) are more comparable than GG and GFCF deflators,
“Changes of terms of trade” plays here also significant role.

12 1n principle, these should be replaced by indirect PPPs calculated on the links with other countries. This was

not done in these experimental calculations because not only negative but it is desirable to eliminate also all very

different PPPs (with high / low LPS).

13 It is possible that the situation can be n after additional check of input data is done and input data corrected.
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Annex 4
An extract from Eurostat PPP database: Vipc time-series for “Health”

The consistency of the figures in the PPP time series depends on the consistency of NA
data, PPP input data and PPP methodology. All these elements are permanently in the
movements: NA introduced new SNA/ESA and revised NA data, the countries revised input
data and PPP methodology is changed (improved). In effect, the time-series can have big
jumps — especially for comparison resistant areas like Health, Education, ... An extract from
Eurostat PPP database - Vipc time-series for “Health” — confirms this statement very clear

PPPs, price level indices and volume indices per capita for ESA2010 aggregates [prc_ppp_ind]

Last update 18.09.15

INDIC_NA Volume indices per capitain PPS (EU28=100)

AGGREG95 Health

GEO/TIME 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014
European Union (28 countries) 100 100f 100| 100] 100] 100 ] 100 ] 100 | 100 | 100
European Union (15 countries) 112 112 110 110 111 107 107 107 107 107
Euro area (19 countries) 109 109 | 107 107 | 107 105 | 105 | 104 | 103 | 107
Belgium 120 125 111 113 | 112 120 123 125 | 124 137
Bulgaria 42 41 55| 54 46 55 62 65 66 64
Czech Republic 90 86 90 84 86 89 84 79 | 76 87
Denmark 106 | 109 | 2118 | 119 | 127 | 114 | 130 | 124 | 118 | 122
Germany 127 | 124 | 120| 120 | 119 | 130 | 128 | 127 | 126 | 133
Estonia 53 53 57 59 58 57 59 60 61 60
Ireland 127 117 104 102 | 105 95 86 87 85 80
Greece 83 91 90 97 98 95 97 80 80 77
Spain 101 ] 103 96 95 99 82 76 77 75 73
France 119 116 117 115 114 110 112 112 | 111 123
Croatia 73 61 68 80 71 61 63 63 71 66
Italy 94 98| 101 | 100 94 97 97 95| 92 86
Cyprus 51 52 | 59 69 75 70 68 66 62 57
Latvia 49 57 57 53 45 50 48 53 56 54
Lithuania 66 62 67 71 65 71 81 83 87 89
Luxembourg 135 137 132 129 | 135 98 101 102 | 102 115
Hungary 74 71 67 67 69 82 82 82 79 77
Malta 78 83 73 87 88 86 75 80 81 81
Netherlands 119 122 119 125 | 127 102 114 118 | 116 123
Austria 108 109 100 99 97 90 111 109 | 106 118
Poland 57 54 60 55 60 72 73 74 75 69
Portugal 94 96 89 87 86 81 72 69 89 83
Romania 37 38 43 51 41 79 72 74 73 63
Slovenia 80 81 83 83 85 79 79 78 78 74
Slovakia 58 59 76 77 78 86 87 87 85 89
Finland 100 103 113 115 112 108 111 115 | 113 104
Sweden 116 116 116 117 117 101 102 100 102 97
United Kingdom 113 115 115 116 | 120 109 109 111 | 118 105
Iceland 134 124 126 127 | 143 110 106 102 98 97
Norway 138 | 137 | 131 [ 129) 134 | 117 | 126 | 118 | 117 | 122
Switzerland 133 | 126 | 140 | 141 ) 145 | 109 | 104 { 106 | 110 | 120
Montenegro 30 42 46 41 41 41 37 35| 36 29
Macedonia 33 32 32 33 34 34 28 27 27 26
Albania 23 21 22 22 24 24 26 26 27 23
Serbia 44 46 47 48 49 48 49 49 48 39
Turkey 29 32 37 37 38 40 42 41 45 42
Bosnia and Herzegovina 29 25 27 27 28 26 25 26 26 23

It is very difficult / impossible to explain in realistic terms inter-country / inter-temporal
changes occurred : both sets — NA and PPP — data can be questioned. If one want to use
Vipc for Health above for the comparative analysis of the development of Health systems
then it is very difficult to expect any conclusive statements.
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